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რეზიუმე 

sameurneo obieqtebis marTvis srulyofis problema mWidrodaa 
dakavSirebuli marketingis, finansebis, kreditebis da sxva 
ekonomikuri kategoriebis efeqtur gamoyenebasa da 
organizaciaze. am sferoSi kompiuteruli teqnikisa da axali 
informaciuli teqnologiebis Seqmna da danergva erT_erTi 
aqtualuri sakiTxia. am mizniT dReisaTvis erT-erT mniSvnelovan  
meTodologiad iTvleba unificirebuli modelirebis ena UML, 
romlis safuZvelzec ganvixilavT sawarmoo firmis marketinguli 
procesebis informaciuli sistemebis daproeqtebisa da 
realizaciis sakiTxebs. 

ganxilulia marketingis funqciebi warmoebaSi. am sferoSi 
kompiuteruli teqnikisa da axali informaciuli teqnologiebis 
danergvis aqtualuroba. imitaciuri modelirebis gamoyenebis 
efeqturoba.  

sawarmoo firmaSi axali kompiuteruli teqnologiebi 
gamoyenebul unda iqnes rogorc warmoebis dagegmvis, aRricxvis, 
analizisa da kontrolis amocanebis gadasawyvetad, aseve 
sakonstruqtoro da teqnologiuri procesebis Sesasruleblad. 
kompiuteruli teqnologiebis gamosayeneblad marketingis 
marTvis procesebSi saWiroa maTi modelireba da Sesabamisi 
programuli uzrunvelyofis Seqmna. 

ganixileba imitaciuri modelirebis instrumentebis 
klasifikacia, maTi dadebiTi da naklovani mxareebis analiziT. 
sawarmoo-ekonomikuri obieqtebis biznes-procesebis modelirebisa 
da analizis mizniT SemuSavebulia koncefcia sistemuri petris 
qselebis gamoyenebisaTvis, kerZod obieqt-orientirebuli 
modelirebis meTodisa da feradi petri qselebis instrumentiT.    

imitaciuri modelireba petris qselebiT iZleva sistemis 
eqsperimentirebis saSualebas im SemTxvevaSic ki, roca amis 
gakeTeba realur obieqtze praqtikulad SeuZlebelia.Ymisi 
daxmarebiT SesaZlebelia rTuli, dinamikuri procesebis 
analizi, statistikuri monacemebis damuSaveba, mTlianad qselis 
an calkeuli qveqselebis usafrTxoebis kvleva da a.S.  

naSromSi gadmocemulia informaciuli kompiuteruli sistemebis  
daproeqtebis da maTi programuli realizebis Tanamedrove 
teqnologiebis gamoyeneba obieqt_orientirebuli midgomis 
koncefciiT. yuradReba gamaxvilebulia informaciuli sistemebis 
arqiteqturis (ARIS teqnologia) avtomatizebul reJimSi 
daproeqtebisa da realizaciis sakiTxebze.  
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ganxilulia marketinguli procesebis modelirebisa da 
programuli aplikaciebis agebis etapebi UML teqnologiiT. 
gamokveTilia produqciaze kontraqtebis gaformebis, produqciis 
warmoebis dagegmvisa da aRricxvis marTvis sferoebis amocanebi. 
damuSavebulia marketinguli sistemis modeli. imitaciuri 
modelis agebis algoriTmi. 

ganxilulia marketingul procesebSi imitaciuri 
modelirebisaTvis agenturi modelirebis gamoyeneba. mocemulia 
momsaxurebis martivi sistemis agenturi modelis sqema. 
gaanalizebulia am modelis agebis meTodis gamoyenebis 
efeqturoba. 

ganxilulia monacemTa mravalganzomilebiani modeli. am 
modelis gamoyenebis ZiriTadi principebi, romelsac 
gansakuTrebuli adgili ukavia monacemTa srulyofili 
analizisaTvis. igi ara marto gvaZlevs statistikur informacias 
sawarmoTa saqmianobis Sesaxeb, aramed poulobs kanonzomierebas 
sxvadasxva procesebs Soris. OLAP instrumenti analitikosebs da 
sawarmoTa xelmZRvanelebs uzrunvelyofs aucilebeli 
informaciiT, raTa marTvis sferoSi miiRon efeqturi 
gadawyvetileba. agreTve ganxilulia monacemTa srulyofili 
analizis warmoeba Microsoft Excel-is magaliTze. 

ganxilulia CPN (Coloured Petri Nets) instrumentis praqtikuli 
gamoyenebis sakiTxebi, romlis daxmarebiTac SesaZlebelia 
ekonomikuri obieqtebis dinamikuri procesebis modelireba da 
Semdeg simulacia, kvlevis obieqtis sxvadasxva maCveneblebis 
kompleqsuri analizisaTvis - am procesebSi Tanamedrve   
obieqt_orientirebuli modelirebis koncefciis safuZvelze.  

ganxilulia produqciis warmoebis informaciul-teqnologiuri 
procesebis kvleva sistemuri analizisa da sawarmos 
marketinguli uzrunvelyofis TvalsazrisiT. SemoTavazebulia 
integrirebuli marTvis avtomatizebuli sistemis agebis 
koncefcia Udaprogramebis unificirebuli standartebiT da 
klient-serveruli arqiteqturiT.  

SemoTavazebulia produqciis warmoebisa da realizaciis 
procesebis imitaciuri modelis agebis konkretuli magaliTi 
CPN-instrumentiT, am modelis dekompoziciis safuZvelze 
ierarqiulad dakavSirebuli modulebis saxiT, rac qmnis am 
modelis imitaciuri gamokvlevis Sesaferis garemos.  
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ABSTRACT 

The problem of perfection of economic objects management is closely 
connected with effective use and organization of marketing, finances, credits 
and other economic categories. Creation and implementation of computer 
technique and new information technologies in this sphere is one of the urgent 
problems. With this purpose one of the important methodology at present is 
unified modeling language UML on the basis of which we consider the 
problems of design and realization of information systems of product company 
marketing processes. 

Functions of marketing in industry, urgency of implementation of computer 
technique and new informational technologies in this sphere and effectiveness 
of simulation modeling are discussed.  

New computer technologies in product company are to be used for production 
planning, accounting, analysis and control in order to solve management 
problems, also for execution of design and technological processes. In order to 
use computer technologies in the process of marketing management their 
modeling and respective software is necessary. 

Classification of simulation modeling instruments is considered, their positive 
and negative aspects are analyzed. With the aim to model and analyze business 
processes of industrial economic units a concept is elaborated for using 
systemic Petri nets, particularly with object-oriented simulation method and 
coloured Petri net tools. 

Simulation modeling with Petri nets enables system experimenting even in case 
when this is practically impossible to do in real unit. With its help it is possible 
to analyze complicated dynamic processes, elaborate statistic data, investigate 
the safety of the whole net or separate subnets, etc. 

The work presents the application of information computer systems design and 
contemporary technologies of their software realization with the concept of 
object-oriented approach. The attention is especially paid to the problems of 
design and realization of information systems architecture (ARIS technology) 
in automated regime. 

The stages of construction of marketing process modeling and program 
application with UML technology are considered. The problems of 
management of contract drawing, product production planning and accounting 
are underlined. Marketing system model and simulation model algorithm 
construction are elaborated.  
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The use of agent modeling for simulation modeling in marketing processes is 
considered. Agent model scheme of a simple service system is given, the 
effectiveness of using model construction method is analyzed. 

A multi-dimensional data model and basic principles of using this model 
particularly important for perfect analysis are considered.  It gives statistical 
information about enterprises’ activity, as well as exposes the regularity 
between different processes. OLAP instrument provides analysts and enterprise 
managers with necessary information for making an effective decision in 
management sphere. The execution of valuable analysis of data is considered 
on example of Microsoft Excel. 

The problems of practical application of CPN (Colored Petri Nets) instrument 
are considered which enables to model dynamic processes of economic objects 
and  then to simulate them for complex analysis of different factors of research 
object on the basis of contemporary object-oriented simulation concept in these 
processes. 

The research of product manufacturing information-technological processes in 
the view of system analysis and enterprise marketing provision are considered. 
The concept of automated system construction of integrated management with 
unified standards and client-service architecture of programming is proposed. 

A special example of simulation model construction of product manufacturing 
and realization processes with CPN tool is proposed in the form of 
hierarchically connected modules on the basis of decomposition of this model 
which creates appropriate medium of simulation research of this model. 
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შესავალი 

produqciis sawarmoo obieqtebis marTvis srulyofis 

problemebi mWidrodaa dakavSirebuli marketingis, finansebis 

kreditebis da sxva ekonomikuri kategoriebis efeqtur 

gamoyenebasa da organizaciaze. am sferoSi kompiuteruli 

teqnikisa da axali informaciuli teqnologiebis Seqmna da 

danergva erT_erTi aqtualuri sakiTxia. am TvalsazrisiT, 

dReisaTvis erT-erT mniSvnelovan da aqtualur meTodologiad 

iTvleba unificirebuli modelirebis ena UML, romlis 

safuZvelzec ganvixilavT sawarmoo firmis marketinguli 

procesebis informaciuli sistemebis modelirebis, daproeqtebisa 

da realizaciis sakiTxebs [1, 2]. 

sawarmoo firmaSi axali kompiuteruli teqnologiebi 

gamoyenebul unda iqnes rogorc warmoebis dagegmvis, aRricxvis. 

analizisa da kontrolis amocanebis gadasawyvetad, aseve 

sakonstruqtoro da teqnologiuri procesebis Sesasruleblad. 

marketingis principebis efeqtur gamoyenebas da maT 

srulyofas gansakuTrebuli yuradReba eqceva amerikis,  evropis 

da iaponiis, agreTve sxva ganviTarebuli Tu ganviTarebadi 

qveynebis produqciis mwarmoebeli firmebis, savaWro, 

satransporto, sadazRveo, sabanko monopoliebis da sxva 

korporaciebis mier. 

disertaciaSi marketingis biznes-procesebis modelirebisa 

da kvlevis mizania uzrunvelyos produqciis sawarmoo firmis 

strategiuli da operatiuli amocanebis gadawyveta arsebuli 

resursebis pirobebSi. amitomac igi SeiZleba ganxilul iqnes 

rogorc sawarmos kompleqsuri ekonomikuri saqmianoba Semdegi 

ZiriTadi funqciebiT: bazris moTxovnilebis Seswavla, 

produqciis asortimentis warmoebis dagegmva, sawarmoo 

programebis Sesrulebis kontroli, maragebis marTva, 

produqciis gasaRebis politika da momsaxureba, firmis sxva 

sakiTxebis regulireba da a.S. [1]. 
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marketingi, rogorc kvlevis obieqti or sibrtyeSi 

SeiZleba ganvixiloT: 

pirveli, rogorc mTliani bazari, sadac Tavs iyris 

sxvadasxva safirmo produqciebi da myidvelebi. bazris marTvis 

ganxorcieleba sakmaod rTuli procesia da maTi menejerebisgan 

did energias moiTxovs. sabazro procesebi arsebuli 

kanonmdeblobis farglebSi unda mimdinareobdes (igulisxmeba 

falsificirebuli da aRuricxavi saqonliT vaWrobisa da 

saxelmwifo biujetSi gadasaricxi Tanxis damalvis 

SesaZleblobani) es ukanaskneli ki patiosani menejerebisa da 

sagadasaxado inspeqciebis funqciaa. 

meore, marketingis funqcia uSualod sawarmoo firmaSi. 

Tanamedrove firma axorcielebs ara mxolod produqciis 

warmoebas, aramed mis realizaciasac. amgvarad, laparakia 

produqciis gasaRebis procesis marTvaze. Ffirmas SeiZleba 

hqondes savaWro bazebi, maRaziebi da punqtebi geografiulad 

sxvadasxva regionSi, maT Soris sazRvargareTac. amitomac firmis 

xelmZRvanelobas uxdeba produqciis warmoebisa da realizaciis 

procesebis organizeba, misi marTva sabazro moTxovnilebebis da 

konkurenciis pirobebSi. 

menejmentis strategiam moiTxova sxvadasxva funqciebis da 

operaciebis Tavmoyra erTi organos xelSi - marketingis dargSi. 

is warmoadgens korporaciis tvinis centrs, informaciis wyaros. 

marketinguli sistema funqcionaluri amocanebisa da maTi 

gadawyvetis meTodebisa da saSualebebis mixedviT SeiZleba 

mivakuTvnoT rTuli sistemebis klass.  

sawarmos marketingis marTvis sistema tradiciuli formiT 

warmoadgens Cveni kvlevis obieqts, romelic SeiZleba 

srulyofil iqnes produqciis warmoebisa da realizaciis 

dagegmvis, aRricxvis, analizis, prognozisa da kontrolis 

funqcionaluri amocanebis gadawyvetis axali, efeqturi 

meTodebiTa da saSualebebiT. 
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warmoebis informaciul_teqnologiuri procesebis gamokvlevis 

safuZvelze, romelic maTi sistemuri analizisa da eqspert-

specialistebis SefasebiT tardeba dadginda, rom esaa informaciis 

gadamuSavebisa da marTvis procesebis avtomatizaciis mravaldoniani 

kompleqsuri sistema. masSi realizebul unda iqnes operatiuli 

marTvis, teqnologiuri, daproeqtebisa da konstruirebis, dagegmvis, 

aRricxvis, kontrolis da sxva procesebis avtomatizacia. 

kompiuteruli teqnologiebis gamosayeneblad marketingis 

marTvis procesebSi saWiroa maTi modelireba da Sesabamisi 

programuli uzrunvelyofis Seqmna. amasTan dakavSirebiT rTuli 

procesebis da sistemebis analizis erT-erTi yvelaze ufro mZlavri da 

moqnili instrumentia imitaciuri modelireba [3]. amgvarad imitacia (an 

simulacia, rogorc mas sazRvargareT uwodeben) warmoadgens sistemis 

kvlevis sagans (instruments). 

imisaTvis, rom adekvaturad SevafasoT sistema, aucilebelia 

gvqondes sakmarisi informacia. am SemTxvevaSi faqtobrivi monacemebis 

Segroveba xdeba sami wyaros saSualebiT: imitaciuri eqsperimentis 

procesis Sedegad, firmis sameurneo-saqmianobis wliuri angariSidan 

da eqspertebidan (rac Txoulobs eqspertul Sefasebas). imitaciis 

gamoyeneba iZleva daskvnis gamotanis SesaZleblobas SesaZlo 

Sedegebze, romelic efuZneba SemTxveviTi sidideebis albaTur 

ganawilebas [4].  

modelis agebisas yovel firmaSi moqmedebs menejmentis da 

marketingis iseTi nawili, rogoricaa, magaliTad, maragebis marTva, 

warmoebis programebis dagegmva, produqciis gasaReba, reklama da sxv. 

[4,5]. modelireba saSualebas iZleva logikuri gzebiT prognozirebadi 

gaxdes alternatiul moqmedebaTa Sedegebi da gviCvenebs, Tu maT Soris 

romels unda mieniWos upiratesoba. miznis misaRwevad disertaciaSi 

yuradReba eqceva Semdegi amocanebis gadawyvetas: 

- ekonomikuri obieqtebis marTvis informaciuli sistemebis agebis 

meTodebisa  da  instrumentebis analizi da  klasifikacia;  

- informaciuli sistemis daproeqteba samuSao nakadebis marTvisa da 

obieqt-orientirebuli meTodebis gamoyenebiT; 

- sawarmoo firmebSi marketinguli procesebis modelireba, analizi, 

daproeqteba da realizacia UML teqnologiiT; 
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- produqciis warmoebis marketinguli procesebis imitaciuri 

modelireba da analizi sistemuri droiTi petris qselebiT; 

- monacemTa bazis daproeqteba da ageba klient-serveruli 

arqiteqturiT, informaciis mravalganzomilebiani operatiuli 

analizis instrumentiT da momxmarebelTa Sesabamisi interfeisebis 

SemuSaveba;   

- sawarmoo firmis organizaciul-teqnikuri donis Sefasebis 

meTodisa da instrumentis Seqmna;                                     

pirvel TavSi warmodgenilia produqciis sawarmoo firmis 

marketinguli procesebis arsi, maTi analzi da marTvis sakiTxebi. 

mocemulia am procesebis modelirebis instrumentebis mimoxilva, 

gansakuTrebiT gamaxvilebulia yuradReba imitaciuri modelirebis 

meTodebze. aRwerilia sawarmoSi marketingis marTvis problemebi, 

masTan dakavSirebuli biznes_procesebis formalizaciis sirTuleebi. 

Camoyalibebulia marketinguli biznes-procesebis obieqt-

orientirebuli modelirebis, analizisa da daproeqtebis amocanebi, 

UML-teqnologiis, sistemuri, feradi petris qselebis, monacemTa 

relaciuri bazebis da bolos, Sedegebis analizur-eqspertuli 

Sefasebis organizaciul-teqnikuri donis gansazRvris  safuZvelze.  

meore TavSi warmodgenilia produqciis sawarmoo firmis 

marketingis marTvis sistemis modeli, misi biznes-procesebis, 

maCveneblebisa da maT Soris urTierTkavSirebis aRweriT.  ganixileba 

aseTi sistemebisTvis imitaciuri modelis agebis procedurebi. 

marketingis informaciuli sistemis dasaproeqteblad SemoTavazebulia 

samuSao nakadebis marTvis (Workflowmanagement)  Teoriuli aspeqtebi, 

romlebic saTaves iRebs ARIS-teqnologiidan da ganviTarda 

Tanaamedrove  UML-teqnologiamde [2,47,74]. naSromSi warmodgenilia 

marketingis biznes-procesebis statikuri da dinamikuri modelebi, 

Sesabamisi diagramebis saxiT. aqve mocemulia agenturi modelirebis 

gamoyenebis koncefcia. magaliTisaTvis SemoTavazebulia momsaxurebis 

martivi sistemis agenturi modelis sqema. detaluradaa warmodgenili 

produqciis warmoebis informaciul-teqnologiuri procesebis kvleva 

sistemuri analizisa da sawarmos marketinguli uzrunvelyofis 

TvalsazrisiT. am mizniT naSromSi SemoTavazebulia marketingis 

marTvis sferos biznes-procesebis modelireba ori meTodiT: 
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unificirebuli modelirebis dinamikuri modelebiT (Activity Diagram, 

Sequence Diagram da sxv.) da sistemuri, feradi droiTi petris qselebiT 

(CPN). es ukanaskneli disertaciaSi gamoiyeneba rogorc imitaciuri 

modelirebisa da kvlevis instrumenti. misi saSaualebiT xorcieldeba 

rTuli marketinguli sistemis dekompozicia ierarqiulad 

dakavSirebuli modulebis saxiT da Semdgom maTi gamokvleva petris 

qselis mdgomareobaTa sivrcis analizis safuZvelze (rac imitaciuri 

procesiTaa uzrunvelyofili). Tavis dasasruls warmodgenilia 

kontraqtebisa da produqciis warmoeba-realizaciis dagegmvis 

Teoriuli aspeqtebi, rentabeluri produqciis warmoebis procesis 

modeli, algoriTmebi da realizebuli procedurebi.    

mesame TavSi ganxilulia eqsperimentis Sedegebi, kerZod 

marketingis informaciul-teqnologiuri procesebis detaluri analizi 

da konkretuli UML-modelebi, calkeuli marTvis sferoebis 

aqtiurobaTa diagramebis saxiT. warmodgenilia agreTve korporaciuli 

sainformacio sistemebis daproeqteba monacemTa operatiuli analizis 

OLTP, OLAP instrumentebis gamoyenebiT, romelTa interfeisi 

ganxorcielebulia MsExcel-garemoSi da xelmisawvdomia 

momxmarebelTaTvis. ganixileba monacemTa integrirebuli analizi 

warmoebis resursebis marTvis ERP sistemis gamoyenebiT. warmodgenilia 

erTi amocanis gadawyveta produqciis warmoebis teqnologiuri 

procesis aRweriT GPSS-imitaciuri modelis magaliTze. petris feradi 

qselis instrumentiT ganxorcielebulia produqciis miwodebis 

procesis imitaciuri modelireba da detaluri analizi. SemuSavebuli 

da realizebulia sawarmoo firmis monacemTa relaciuri baza 

DB_ORGTEC teqnikur, teqnologiur da ekonomikur maCvenebelTa 

erTobliobiT Ms Access paketiT. igi gamoiyeneba firmis warmoebis 

organizaciul-teqnikuri donis Sesafaseblad da gamoiyenebs analizur 

da eqspertul SefasebaTa meTodebs. dasasrul, sistemis 

klientebisTvis SemoTavazebulia Ms Excel garemoSi realizebuli paketi 

sawarmos ekonomikuri maCveneblebisa da organizaciul-teqnikuri donis 

Sesafaseblad.   

disertaciis bolos mocemulia daskvnebi, gamoyenebuli 

literatura da ori danarTi. 

sadisertacio Temaze gamoqveynebulia 11 samecniero naSromi. 
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I Tavi. literaturis mimoxilva:  
marketinguli procesebis modelirebisa da analizis  

Tanamedrove meTodebi 
1.1. marketingis arsi, misi marTvis procesebi da  

modelirebis sistema 

 
amerikeli mecnier-ekonomistis filip kotleris 

ganmartebiT, rom ,,marketingi biznesis filosofiaa”, bevri ramaa 

naTqvami [1]. marketingi fundamenturi disciplinaa Tanamedrove 

sabazro ekonomikis iseTi profesionali moRvaweebisaTvis, 

rogorebicaa: komivoiaJerebi, produqciis gamyidvelebi, reklamis 

muSakebi, sabazro moTxovnilebaTa mkvlevarebi, axali saqonlis 

warmoebis xelnZRvanelebi da a. S. 

marketingi, rogorc Teoriuli koncefcia da komerciuli 

saqmianobis gansakuTrebuli saxe, warmoiSva amerikaSi gasuli 

saukunis dasawyisSi. 1908 wels dafuZnda pirveli komerciuli 

kvleviTi firma, specializebuli marketingTan dakavSirebuli 

problemebis Seswavlaze. 

marketingi – adamianTa moqmedebis saxea, romelic 

mimarTulia gacvlis safuZvelze saWiroebebis da 

moTxovnilebebis dakmayofilebisaken. 

marketingis gareSe SeuZlebelia SevqmnaT iseTi 

TviTregulirebadi sistema, romelic SeiZleba swrafad da 

adekvaturad reagirebdes samomxmareblo bazaris situaciis 

cvlilebaze. 

marketingis departamentis menejeri valdebulia sworad 

gansazRvros sabazro moTxovnilebani. erTis mxriv, firmaSi 

warmoebuli produqciis xarisxis kontrolis safuZvelze 

awarmoos fasebis politikis regulireba. meores mxriv, 

marketingis departaments kavSiri aqvs firmis TiTqmis yvela 

rgolTan, rogorc mis SigniT (sawarmoo da arasawarmoo 

departamentebTan), aseve mis gareT _ sabazro maRaziebisa da 

punqtebis sainformacio agentebTan. 
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Tanamedrove sabazro ekonomikis pirobebSi sawarmoebisa da 

organizaciebis efeqturi dagegmvisa da marTvisaTvis aucilebeli 

xdeba marketingis funqciuri rgolebis Seqmna. sawarmoo 

gaerTianebaSi marketingi ganixileba rogorc produqciis 

dagegmvis, warmoebis da gasaRebis erTiani sistema [6,7]. 

marketingis funqciuri amocanebis gadaWra moiTxovs iseTi 

sainformacio bazebis damuSavebas, rogorebicaa, magaliTad 

sawarmoTa produqciis asortimenti, sabazro fasebi, produqciis 

TviTRirebuleba da sarealizacio (sabiTumo, sacalo, 

saxelSekrulebo) fasebi, sawarmoo simZlavreebi (produqciis 

moculobebi), teqnikisa da teqnologiuri procesebis 

ganviTarebis perspeqtivebi (axali produqciis aTvisebis 

TvalsazrisiT), sasawyobo meurneobis (nedleulisa da mza 

produqciis) mdgomareoba, sabazro moTxovnilebebis analizis 

Sedegebi da a.S. 

sabazro ekonomikaze gadasvla mkveTrad zrdis vaWrobis 

sistemis funqcionalur daniSnulebas saxalxo meurneobaSi, 

aRrmavebs kontaqtebs rogorc momxmarebelTan (moTxovnilebis 

gansazRvris TvalsazrisiT), aseve produqciis mwarmoeblebTan. 

saqonelbrunvis dagegmvis procesSi monawileoben 

marketingis sistemis eqspertebi: xelmZRvaneloba da 

marketinguli obieqtebis SromiTi koleqtivebis warmomadgenlebi. 

dagegmvis procesi Zneladformalizebadia, vinaidan masSi didia 

eqspertTa subieqturi wvlili, gamomdinare maTi codnis, 

Sexedulebebis, intuiciis da arsebuli obieqturi situaciis 

flobis donis Sesabamisad. saqonelbrunvis dagegmva 

iTvaliswinebs mravalvariantulobas, sagegmo wina periodis didi 

moculobis informacias da wydeba etapobrivad, sanam ar iqneba 

miRebuli optimaluri gegma.  

teqnologiuri procesebi nebismieri warmoebis marTvis 

safuZvels warmoadgens. maTi ZiriTadi elementebia Sromis sagani, 

warmoebis saSualebebi, Sromis sagnis damuSavebis xerxebi da 

meTodebi, sawarmoo procesebis xerxebis aRwera. 
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informacia Tavisi sintaksuri da semantikuri aspeqtebiT 

warmoadgens warmoebaSi mimdinare sawarmoo_teqnologiuri 

procesebis asaxvas, romelic teqnologiuri ciklebis 

mimdinareobasTan erTad icvlis formas da Sinaarss.  masze 

dayrdnobiT xdeba operatiuli gadawyvetilebis miReba, 

garkveuli prognozebis gakeTeba, gegmebis proeqtireba da a. S. 

amgvarad, warmoebis informaciul_teqnologiuri procesebis 

sistemuri analizi iZleva im informaciul speqtrs, romelic 

axasiaTebs mis Sesabamis teqnologiur da marTvis procesebs. 

warmoebis xelmZRvanelis ZiriTadi funqcia aris 

gadawyvetilebis miReba konkretuli situaciis analizis 

safuZvelze, Tavisi profesionaluri gamocdilebis, 

Teoriul_praqtikuli momzadebisa da xSirad intuiciis 

gamoyenebiT. ZiriTadi sawarmoo_ekonomikuri maCveneblebi, 

rogorebicaa produqciis warmoebis, realizaciis, 

TviTRirebulebis gegmebis Sesruleba, rentabeloba, produqciis 

xarisxi, Sromis nayofiereba, saSualo xelfasi da a. S. 

warmoadgens im monacemebs, romlebic moqceulia 

xelmZRvanelobis kontrolis qveS da romelTa gansazRvruli 

mniSvnelobebis misaRwevad warimarTeba maTi yoveldRiuri 

moRvaweoba. xelmZRvaneli Tavis funqciebs Seasrulebs kargad im 

SemTxvevaSi, Tu igi srulad flobs situacias, anu Tu mas gaaCnia 

utyuari informacia sawarmoo saqmianobis Sesaxeb [8].  

produqciis warmoebis dagegmvis procesi xangrZlivi da 

sakmaod Sromatevadia. misi xeliT gadawyveta ver iZleva 

optimalur Sedegebs da saerTod ver xerxdeba gegmebis 

operatiuli koreqtirebis gareSe (an Siga) faqtorebis 

gaTvaliswinebuli cvlilebis dros.  

ekonomikuri samsaxuri moicavs Semdeg ZiriTad funqciur 

amocanebs: produqciis warmoebis gegmebis Sesrulebis aRricxva 

da analizi, produqciis TviTregulirebisa da rentabelobis 

gegmebis Sesrulebis analizi, ZiriTadi fondebis efeqturi 

gamoyenebis analizi, nedleulisa da damxmare masalebis xarjvisa 
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da maTi ekonomikuri gamoyenebis analizi, SromiTi resursebis 

efeqturi gamoyenebis analizi [9] da a.S. 

amasTan dakavSirebiT rTuli procesebis da sistemebis 

analizis erT-erT yvelaze ufro mZlavr da gamosadeg 

instruments warmoadgens imitaciuri modelireba. 

imitaciuri modelirebisas sistema-originalis dinamikuri 

procesebi icvleba. imitaciis procesSi fiqsirdeba gansazRvruli 

moqmedeba da mdgomareoba, an izomeba gamomavali moqmedeba, 

romliTac gamoiTvleba sistemis funqcionirebis xarisxis 

maxasiaTeblebi [10]. 

imitaciuri modelireba iZleva procesebis ganxilvis 

saSualebas, romlebic mimdinareobs sistemebSi, praqtikulad 

detalizaciis nebismier doneze. 

amasTan imitaciur modelSi SeiZleba realizeba 

praqtikulad nebismieri algoriTmis _ marTvis saqmianobis an 

sistemis qcevis. garda amisa, modelebs, romlebic uSvebs 

gamokvlevas analitikuri meTodebiT, aseve SeuZlia analizireba 

imitaciuri meTodebiT. yvelaferi es emsaxureba im mizezs, rom 

modelirebis imitaciuri meTodebi am droSi rTuli sistemebis 

gamokvlevis ZiriTad meTods warmoadgens [11]. 

imitaciuri modelirebisas sistema-originalis dinamikuri 

procesebi icvleba. imitaciis procesSi fiqsirdeba gansazRvruli 

moqmedeba da mdgomareoba, an izomeba gamomavali moqmedeba, 

romliTac gamoiTvleba sistemis funqcionirebis xarisxis 

maxasiaTeblebi. 

yvela imitaciuri modeli warmoadgens e.w. Savi yuTis tipis 

models. es imas niSnavs, rom isini uzrunvelyofs sistemis 

gamomavali parametrebis gadacemas, Tu masze moqmed sistemebze 

xvdeba Semavali urTierTqmedeba. amitom saWiro informaciis an 

Sedegebis misaRebad unda ganvaxorcieloT modelis `Semowmeba” 

(`repeticiis” realizacia). imitaciur modelebs ar SeuZlia 

Tavisi sakuTari gadawyvetilebis im saxiT formireba, romelsac 

aqvs adgili analitikur modelebSi. maT SeuZlia samsaxuri, 



23 

rogorc saSualebebs sistemis qcevis analizisaTvis, romlebic 

ganisazRvreba eqsperimentirebiT. es, erTi SexedviT naklovaneba, 

sinamdvileSi warmoadgens imitaciuri modelirebis mTavar 

Rirsebas, romelic SeiZleba ase warmovadginoT:   

 ar arsebobs iseTi dasrulebuli maTematikuri amocanis 
dasma, jer rom ar iyos damuSavebuli maTematikuri modelis 
formulirebis gadawyvetis analitikuri meTodebi; 

 Aanalitikuri meTodebi arsebobs, magram maTematikuri 
procedurebi iseTi rTuli da Sromatevadia, rom imitaciuri 
modelireba iZleva amocanis gadawyvetis ufro martiv meTods; 

 gansazRvruli parametrebis Sefasebis garda, sasurvelia 
imitaciuri modelis procesis mimdinareobaze dakvirveba 
garkveuli drois ganmavlobaSi; 

 imitaciuri modelireba SeiZleba aRmoCndes eqsperimentebis 
dayenebis sirTulis saZebnelad erTaderT saSualebad; 

 imitaciuri modelireba saSualebas iZleva sistemis 
Seswavlis drois kontrolirebis, ramdenadac moqmedeba SeiZleba 
Seyovnebuli an daCqarebuli iyos survilisamebr. 

 imitaciuri modelirebis idea erTnairad mimzidvelia, 

rogorc xelmZRvanelTaTvis, ise sistemis mkvlevarTaTvis Tavisi 

simartivis wyalobiT. amitom imitaciuri modelirebis meTodebi 

dReisaTvis gamoiyeneba praqtikulad TiTqmis yvela amocanis 

gadasawyvetad.  

aSS_s 1000 umsxvilesi firmis gamokvlevis Sedegad (maTi 

CamonaTvali sistematurad moyvanilia Jurnal `fortunaSi”), 

dadgenilia, rom maTi saqmianobis analizisTvis yvelaze xSirad 

gamoiyeneba imitaciuri modelirebis meTodi (cxr. 1.1.) 

 

monacemebi 1.1. cxrilSi garkveviT mowmobs imas, rom 

imitaciuri modelireba erT-erTi yvelaze ufro farTod 
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gavrcelebuli meTodia, romelic gamoiyeneba marTvis 

problemebis gadasawyvetad. 

modelirebisTvis aucilebelia SevqmnaT modeli da 

CavataroT misi gamokvleva. modelis Seqmnamde saWiroa 

modelirebis miznis dakonkreteba. gamokvlevis Semdeg unda 

SevasruloT modelirebis Sedegebis damuSaveba da analizi. 

modelis Seqmnis procesi gadis ramdenime stadias. igi 

iwyeba realuri sistemis, misi Sida struqturis, maT elementebs 

Soris urTierTkavSiris, agreTve garegani zemoqmedebis 

SeswavliT (gamokvleviT).  

imitaciuri modelireba gulisxmobs Semdeg etapebs: 

1. konceptualuri modelis damuSaveba; 
2. gamomaval monacemTa momzadeba; 
3. modelirebis saSualebis SerCeva; 
4. programuli modelis damuSaveba; 
5. adekvaturobis Semowmeba da modelis koreqtireba; 
6. manqanuri eqsperimentebis dagegmva; 
7. konkretulad modelireba; 
8. modelirebis Sedegebis analizi da gadawyvetilebis miReba. 

erTi da igive sistemisTvis SeiZleba SevadginoT mravali 

modeli. isini unda gansxvavdebodes detalizaciis xarisxiT, 

gansxvavebuli TaviseburebiT da funqcionirebis reJimiT [12]. 

gansakuTrebul mniSvnelobas warmoadgens pirveli sami etapi, 

amitom mizanSewonilia maTi dawvrilebiT ganxilva. 

modelirebis miznis gansazRvris Semdeg igeba gamosakvlevi 

sistemis konceptualuri modeli. konceptualuri modeli  _ es 

abstraqtuli modelia, romelic gansazRvravs sistemis 

Semadgenlobas da struqturas, elementebis Taviseburebas da 

mizez-saZiebel kavSirebs modelirebis miznis misaRwevad. 

konceptualur modelSi sityviTi formiT moyvanilia 

gamosakvlevi sistemis Sesaxeb cnobebi mis bunebasa da 

parametrebze, maT Soris urTierTqmedebis saxiT., sistemis 

funqcionireba. 

konceptualuri modelis agebis gzaze Semdeg nabijs 

emsaxureba modelis detalizaciis donis SerCeva. sistemis 

modeli warmodgeba nawilebis saxiT (qvesistemebis, elementebis). 
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Semdeg iwarmoeba saboloo detalizacia, lokalizacia (sistemis 

gamoyofa), struqturizacia (miTiTeba da elementebis saerTo 

aRwera). 

konceptualuri modelis Seqmnisas, praqtikulad 

paralelurad formirdeba gamomaval monacemTa sfero. am etapze 

gamovlindeba sistemis da misi elementebis ricxviTi 

maxasiaTeblebi (parametrebi). sistemis parametrebis 

mniSvnelovani nawili SemTxveviTi sidideebia. amitom gamomaval 

monacemTa formirebisas gansakuTrebul mniSvnelobas 

warmoadgens SemTxveviTi sidideebis ganawilebis kanonis SerCeva. 

modelirebis programuli da teqnikuri saSualebebi SeirCeva 

rigi kriteriumebis gaTvaliswinebiT. Aam SemTxvevisTvis 

aucilebeli pirobaa _ sakmarisoba da saSualebebis mTlianoba 

konceptualuri modelis realizaciisTvis. sxva kriteriumebs 

Soris SeiZleba davasaxeloT miRwevadoba, simartive da advilad 

gaazreba, programuli modelis siswrafe da koreqtuloba. Tu 

teqnikuri saSualebebis SerCeva ar warmoadgens gansakuTrebul 

sirTules, samagierod programuli saSualebebis SerCeva sakmad 

rTulia. dReisaTvis cnobilia modelirebis 500-ze meti ena. 

survilma imisa, rom modelis Seqmnis procesi gavamartivoT da 

davaCqaroT, migviyvana imitaciuri modelebis programirebis 

avtomatizaciis ideis realizaciamde. programa iqmneba 

avtomaturad erT-erTi formalizebuli sqemiT mkvlevaris mier 

micemuli sistemis parametrebis safuZvelze, garegani 

zemoqmedebis da funqcionirebis gansakuTrebulobiT. es yvelaze 

ufro perspeqtiuli mimarTulebaa imitaciuri modelirebis 

saSualebebis ganviTarebis. 

samuSaos Catarebis warmatebuloba modelirebis pirvel sam 

etepze qmnis pirobas momdevno etapebis warmatebiT Sesrulebis. 

sistemuri analizis meTodebs Soris imitaciuri 

modelireba warmoadgens yvelaze mZlavr instruments rTuli 

sistemebis gamokvlevis, romelTa marTvac dakavSirebulia 

gaurkvevlobis pirobebSi gadawyvetilebis miRebasTan. sxva 
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meTodebTan SedarebiT aseTi modelireba saSualebas gvaZlevs 

ganvixiloT alternativebis didi ricxvi, gadawyvetilebis 

marTvis xarisxis gaumjobeseba da zustad viprognoziroT maTi 

Sedegebi. am garemoebebiT ganisazRvreba is farTo sfero 

adamianTa saqmianobis, romelSic imitaciuri modelireba 

kanonierad ikavebs Rirseul adgils. 

 

1.2 marketinguli marTvis problemebi da amocanebi  
   warmoebaSi 

ganvixiloT marketingis funqcia da misi ZiriTadi 

principebi [13] :  

• moTxovnilebis gaTvaliswineba, sazogadoebrivi moTxovnis 
mdgomareoba da dinamika, gadawyvetilebis miRebisas sabazro 
koniunqtura; 

• warmoebis maqsimaluri adaptaciisaTvis sabazro moTxovnaze 
pirobebis Seqmna; 

• zemoqmedeba bazarze  momxmarebelis yvela xelsayreli 
saSualebebis daxmarebiT. 

am principebis realizaciisaTvis saqmianoba marketingis 

CarCoebSi gulisxmobs Semdegi ZiriaTadi funqciebis (cxr.1.2) 

ganxorcielebas: 

 

 

  imis gaTvaliswinebiT, rom bevri sawarmo imyofeba rTul 

finansur mdgomareobaSi rekomendebulia daiwyos moqmedeba, 

romelic ar saWiroebs mniSvneloban xarjebs [14]: 
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1. Cveulebriv, es RonisZiebebi organizaciul-marTvelobiTi 
xasiaTisaa, romelic mizanmimarTuli realizaciisas saSualebas aZlevs 
warmoebas mniSvnelovnad gazardos marketingis samsaxuris efeqturoba 
da gasaReba; 

2. momzadeba sawarmos marketingis marTvis sistemis Sesaqmnelad 
funqciebis analiziT. aucilebelia dainiSnos  pasuxismgebeli 
mocemuli funqciis Sesrulebaze da ganisazRvros maTi muSaobisa da 
pasuxismgeblobis efeqturobis Sefasebis kriteriumebi; 

3. produqtis an momsaxurebis aRwera: produqtis dasaxeleba; 
upiratesoba da nakli; mniSvnelovani konkurentuli upiratesoba. 

4. sakuTari momxmareblis gansazRvra da yoveli momxmarebelTa 
jgufis potencialis Sefaseba. 

5.  yoveli momxmarebelTa jgufisTvis mizezis formulireba: 
ratom yidulobs klienti produqts an ratom ambobs klienti uars 
yidvaze; 

6.  produqciis gadaadgilebis  meTodebis aRwera da maT Soris 
ufro efeqturis gansazRvra; 

7.  fasiani politikis analizi; 
8.   tipuri zomis garigebis gansazRvra (msxvili,saSualo, mcire); 
9.  prioritetebis gansazRvra; 
10.  kompaniis uzaralo wertilebis gansazRvra; 
11. gayidvis gegmis individualuri angariSi yoveli 

TanamSromlisaTvis; 
12. minimaluri raodenobis garigebis gansazRvra, romelic 

saangariSo periodSi unda ganaxorcielos kompaniam; 
13.  gayidvis dargis muSaobis produqtiulobis analizi; 
14. kontraqtebis raodenobis gansazRvra, romelic unda 

uzrunvelyos kompaniam, imisaTvis rom miaRwios gayidvis aucilebel 
moculobas; 

15.  kontaqtebis da klientebis raodenobis gansazRvra; 
16. gayidvis procesis anlizi da kritikuli stadiebis 

gansazRvra; 
17.  marketingis gegmis damuSaveba; 
18.  gayidvis gegmis gansazRvra. 
a. berlini da a. iarzamovi (2001) aRniSnaven, rom 

aucilebelia ganvasxvaoT gageba warmoebis sawarmoo—

ekonomikuri da sabazro potenciali [14]. sawarmoo—ekonomikuri 

potenciali xasiaTdeba sawarmos ZiriTadi fondisa da 

personalis zomiT. igi SeiZleba warmodges Semdegi funqciiT: 

( ), 1,..., 4;iP f X i= =  

sadac  ,iX i é−     sawarmoo—ekonomikuri potencialia. 

sawarmos  sabazro potencialis Sefasebis maCveneblebi 

mocemulia 1.3 cxrilSi. 

sawarmoo—ekonomikuri potencialis sidide winaswar 

gansazRvravs mis konkurentunarianobas mTlian bazarze. 
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marketinguli potenciali funqcionaluri niSniT 

axasiaTebs marketinguli sistemis SesaZleblobas [15,16,17]: 

_ Caataros marketinguli gamokvleva; 
_ produqciis gasaRebis poziciebis bazris segmentacia; 
_ produqciis momxmareblisa da konkurentebis Seswavla; 
_ gamoSvebuli produqciis nomenklaturis gansazRvra, fasebi, 

SeRavaTebi, fasdakleba; 
_ saqonlis markis SemuSaveba, reklamuri kompaniis gaweva da sxva. 

cxr.1.3 

 
yvela organizacia gadis gansazRvrul cxovrebiseul 

cikls da amasTan dakavSirebiT warmoebis marketinguli 
samsaxuris cxovrebiseuli ciklidan unda gamovyoT Tavisi 
saqmianobis prioritetuli mimarTulebebi (cxrili 1.4): 

marketinguli funqciis Sesrulebis prioritetuloba organizaciis  
cxovrebis ciklze damokidebulebiT           

cxr.1.4 
organiza- 
ciis faza 

marketingis samsaxuris muSaobis 
prioritetuli mimarTuleba. 

0  dadgomis 
faza 

marketinguli gamokvlevebis Catareba, bazris segmentacia, 
produqciis momxmareblisa da konkurentebis Seswavla. 

1  ganviTa- 
rebis faza 

gamoSvebuli produqciis nomenklaturis Seswavla, fasi, 
SeRavaTi, fasdakleba,gamoSvebuli produqci- 
is uzrunvelyofaSi monawileoba,. personalis swavlebis 
organizacia. 

2  stabili- 
zaciis faza 

saqonlis markis SemuSaveba. sareklamo kompaniis gatareba. 

3  krizisis 
faza 

teqnologiuri siaxlis inicireba. bazris meoradi 
resursebis organizacia. 

mocemuli cxrili warmoadgens im `droebiT gisosebs”, 
romelzec aucilebelia prognozis amocanis gadawyveta 
imitaciuri modelis daxmarebiT. 
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warmoebis marketingis samsaxuris efeqturi funqcionirebis  

dabrkolebis ZiriTadi problema pirobiTad SeiZleba davyoT 

garegan, warmoebis gareT warmoSobil da Sinagan, warmoebis 

SigniT arsebul problemad [17,18] (nax.1.1). 

 garegan problemebs SeiZleba ekuTvnodes : 

1. kanonmdeblobis srulyofa warmoebis saqmianobis regulirebis 
sferoSi. 

2. bazris Sesaxeb obieqturi informaciis arqona. 
3. kontrahencis samrewvelo-sameurneo saqmianobis aramdgradoba. 

4. warmoebis internacionalizacia. 
warmoebis marketinguli saqmianobis efeqturi 

funqcionirebis dabrkolebis Sinagan problemebs SeiZleba 

ekuTvnodes: 

1. marketingis ganviTarebaze saSualebebis qronikuli arqona. 
2. warmoebis saqmianobaSi marketingis mniSvnelobis gaugebroba 

xelmZRvanelobis mier. 
3. marketingis samsaxuris funqciisa da Tanamdebobrivi 

valdebulebis aramkafio da dabneuli xasiaTi. 
4. ganyofilebis muSakebis kompetenturobis dabali done, 

Tanamedrove codnis uqonloba. 
5. marketingis sistemis sferoSi informaciuli uzrunvelyofisa da 

kompiuterizaciis uqonloba. 
6. samuSaos motivaciis moqmedi meqanizmis uqonloba. 

 

nax.1.1. warmoebaze marketingis funqcionirebis 
ZiriTadi Sinagani da garegani problemebi 



30 

1.3. marketingis biznes-procesebi produqciis  
warmoebis marTvis sistemaSi 

 
dagegmva—marTvis sawyisi etapia. amasTan igi warmoadgens 

ara erTaderT aqts, aramed process, romelic grZeldeba 

dagegmili operaciis kompleqsis damTavrebamde [19,20]. nax. (1.2.) 

 
nax.1.2. kompaniis marTvis procesis saerTo sqema 

dagegmva mimarTulia firmis SesaZleblobebis optimalur 

gamoyenebaze. Sesrulebuli samuSos xasiaTsa da mimarTulebaze 

damokidebulebiT gansxvaveben dagegmvis sam saxes: strategiuli 

(perspeqtiuli), saSualovadiani (biznes-gegma), mimdinare 

(taqtikuri). strategiuli dagegmva mdgomareobs ZiriTadad 

firmis saqmianobis mTavari miznis gansazRvraSi, moicavs 10—15 

wels, dafuZnebulia globalur resursebze. 

mimdinare dagegmva mdgomareobs Sualeduri miznebis 

gansazRvraSi strategiuli miznis miRwevis gzaze. 1.3 naxazze  

warmodgenilia strategiuli dagegmvis sqema, romelic gviCvenebs,  

rom perspeqtivebi da miznebi erTmaneTTan dakavSirebulia 

strategiis gamomuSavebisTvis. 

mimdinare programebi (biujeti) orientirebulia firmis 

operatiul danayofze yoveldRiur samuSaoze.  

saSualovadiani gegma Cveulebriv moicavs raodenobriv 

maCveneblebs, masSi moyvanilia detaluri cnobebi produqtze, 

kapitaldabandebaze, dafinansebis wyaroze. is muSavdeba sawarmoo 

ganyofilebaSi. 

biznes-gegmis Semadgenloba da misi detalizaciis xarisxi 

damokidebulia momavali proeqtis zomaze, romelsac is ekuTvnis, 

informa-
ciis 

Segroveba 

 
dagegmva 

 
kontro 

li 

 
reali- 
zacia 

koreqtireba 
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agreTve warmoebis xasiaTze — ekuTvnis Tu ara igi momsaxurebis 

sferos, agreTve damokidebulia savaraudo gasaRebis bazris 

zomaze, konkurentebis arsebobaze da warmoebis zrdis 

percpeqtivebze. 

firmis praqtikuli saqmianobis ganxilvaze gadasvlas 

mivyavarT biznes—gegmidan biznes—procesamde. Ees 

dakavSirebulia imasTan, rom dResdReobiT sawarmo ganixileba 

ara ubralod rogorc organizaciuli struqtura, aramed 

biznes—procesebis urTierTdamakavSirebeli sistema, mimarTuli 

gansazRvruli miznis miRwevaze [19]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.1.3.  strategiuli dagegmvis sqema 

  

cneba `biznes-procesebi” xSirad gamoiyeneba. mis qveS 

igulisxmeba an Sinagani da erTmaneTze damokidebuli 

funqcionaluri saqmianobis ierarqia, romlis saboloo mizani 

produqciis gamoSvebaa, an amocanebis uwyveti seria, romlis 

gadawyveta xorcieldeba gamosavlis (Sedegebis) SeqmnaSi. 

perspeqtivebi 

miznebi 

amocanebi 

biujeturi/ 
mimdinare 
programebi 

Sesruleba 
qveganyofile-
bis mixedviT 

operatiuli 
kontroli 

strategiebi 

strategiuli 
kontroli 

biujeturi/ 
strategiuli 
programebi 

Sesruleba 
proeqtis 
mixedviT 
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biznes_procesi aris cneba, romelic aRwers ori wertilis 

_dasawyisi (Sesasvleli) da dasasruli (gamosasvleli) _ 

garkveul moZraobas. yovel konkretul biznes_process aqvs 

Tavisi identifikatori (dasaxeleba), romelic asaxavs momxdar 

cvlilebebs. 

warmoebis biznes_procesebi damuSavdeba da gamoikvleva ara 

TavisTavad, aramed sawarmos biznes_modelis mimdinare 

saqmianobis Seqmnisa da gamoyenebis CarCoebSi. 

warmoebis biznes_modeli _ es aris grafikuli da 

teqsturi aRweris erToblioba, romelic iZleva dinamikuri 

modelirebis eleqtronuli saSualebebis gamoyenebiT warmoebis 

marTvis procesebis imitirebis gagebis saSualebas [13]. 

Cveulebriv, biznes_modeli formirdeba marTvis procesis 

srulyofis mizniT, rodesac xelmZRvanelobas esmis, rom saWiroa 

warmoeba gadavides ganviTarebis axal safexurze, magaliTad 

gazardos warmoebuli produqciis xarisxi, an gaweuli 

momsaxureba, gadavides garegan bazarze.  

biznes_modelis Seqmnisas formirdeba menejerebis, 

konsultantebis, dammuSaveblebis da momxmareblebis 

`urTierTobis ena”, romelic saSualebas iZleva gamomuSavdes 

saerTo Sexeduleba imaze, ra da rogor unda gaakeTos warmoebis 

marTvis sistemam. Secdomaa fiqri, TiTqos biznes_modeli es 

marto dokumentebis kompleqtia, romelic asaxavs mxolod 

warmoebis biznes_procesebs. sinamdvileSi biznes_modelis 

safuZvelSi yovelTvis devs warmoebis biznes_mizani, romelic 

gansazRvravs biznes_modelis yvela bazuri komponentis 

Semadgenlobas (nax.1.4): 

 biznes funqcia, romelic aRwers ras akeTebs biznesi; 

 biznes-procesebi, romelic aRwers rogor asrulebs 

warmoeba Tavis biznes_funqcias; 

 organizaciuli struqtura, romelic gansazRvravs sad 

sruldeba biznes_funqcia da biznes_procesebi; 
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 fazebi, romelic gansazRvravs rodis (rogori 

TanmimdevrobiT) unda iyos danergili esa Tu is biznes_funqcia; 

 roli, romelic gansazRvravs vin asrulebs 

biznes_procesebs. 

 wesi, romelic gansazRvravs ra, rogor, sad, rodis, da 

vin Soris kavSirebs. 

 
nax.1.4.  warmoebis tipuri biznes_modeli 

 

 

1.4. biznes-procesebis imitaciuri modelireba 

 

maul xaimeri da jeims Campi aRiarebuli specialistebi 

arian biznes_procesebis reinJinirebaSi. Tavis wignSi 

`korporaciis reinJinireba~ aRniSnaven, rom mxolod 30% maT mier 

Seswavlili warmoebis reorganizaciis proeqtebisa damTavrda 

warmatebiT [21]. erT-EerTi mTavari mizezi aseTi dabali donis 

Sedegebisa mdgomareobs imaSi, rom analizi, ris safuZvelzec 

igeba efeqturobis Sefaseba, xSirad tardeba nakadebis 

diagramebis da eleqtronuli cxrilebis daxmarebiT. 

 
ratom 

    gamWoli 
biznes_procesebi 

rogor? sad? 
 vin? 

ra? 

tran- 
sporti 

war-
moeba 

finan-
sebi 

gasa- 
Reba 

pro- 
eqti 

serveri 
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miuxedavad imisa, rom nakadebis diagramebi da cxrilebi 

adekvaturad pasuxoben kiTxvas `ra”, maT ar SeuZlia upasuxos 

kiTxvas `rogor”, `rodis” da `sad”. biznes-procesebi Zalze 

rTuli da dinamikuria. misi gageba da gaanalizeba SeuZlebelia 

mxolod nakadebis diagramebisa da eleqtronuli cxrilebis 

gamoyenebiT. 

amavdroulad organizacias aqvs SesaZlebloba imitaciuri 

modelirebiT gaamyaros standartuli instrumentebis statusi. 

imitaciuri modelireba warmoadgens erTaderT meTods, romelic 

uzrunvelyofs rogorc zust analizs, aseve alternatiuli 

variantebis vizualur warmodgenas[16]. 

modelirebis procesi _ es meTodikaa, romelic warmodgenas 

iZleva dinamikuri kompiuteruli modelis CarCoSi adamianis 

moqmedebasa da teqnologiis gamoyenebaze. modelirebis procesi 

gulisxmobs oTxi ZiriTadi etapis ganxorcielebas: 1) modelis 

ageba, 2) modelis gaSveba, 3) miRebuli efeqturobis maCveneblebis 

analizi da 4) alternatiuli scenarebis Sefaseba. 

radganac imitaciuri modelirebis programuli 

uzrunvelyofa amuSavebs modelis elementebis statikur 

parametrebs, procesis efeqturobis Sefaseba SeiZleba miRebuli 

iqnas Sesabamisi gamomavali monacemebis analizis safuZvelze. 

rogorc wesi, proeqtis win dgeba erTi an yvela Semdegi 

saboloo miRwevis amocana: 

1) momsaxurebis donis gazrda; 

2) procesis ciklis moqmedebis Semcireba; 

3) mwarmoeblurobis gazrda; 

4) lodinis drois Semcireba 

5) xarjebis Semcireba miRebuli saqmianobis ganxorcielebaze; 

6) xarjebis Semcireba saqonel-materialuri maragis Senaxvaze. 

    aseTi procesebi, rogorc wesi sruldeba erTi adamianis an 

adamianTa jgufebis mier. 
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proeqtis koreqtuli imitaciuri modelis Seqmnisas pirvel 

rigSi ganixileba Semdegi elementebis modelireba: prioritetebi, 

saswrafo samuSaoebis Sesruleba, dayofa segmentebad da sxva. 

erT-erT yvelaze mniSvnelovan moments, romelsac SeiZleba 

mivaqcioT yuradReba imitaciuri modelirebisas, aris gazomvis 

gameoreba.  gazomvis mravaljeradi gameorebis safuZvelze 

SeiZleba miviRoT scenaris ramdenime varianti,  romelic 

saSualebas gvaZlevs miviRoT ufro zusti Sefaseba da gamovyoT 

ufro Sesaferi intervalebi efeqturobis maCveneblebis 

fiqsaciisTvis. 

warmoebis procesebis  Sedegebia sakmarisad didi 

raodenobis sxvadasxva `produqtebi”, dayofili jgufebad an 

miRebuli uwyvet nakadur reJimSi. tipur magaliTs warmoadgens 

SekveTebis Sesruleba. 

iseTi operaciebi, rogoricaa jgufebad dayofa, jgufebis 

gaerTianeba, Segroveba, garCeva, montaJi, xarisxis kontroli, 

warmoebis procesebis tipuri funqciebia[22,23]. imisaTvis, rom 

movaxdinoT am funqciebis zusti modelireba, models unda 

gaaCndes informacia nakadebis calkeul obieqtebze da maT 

atributebze. amasTan modelis agebisas aucilebelia 

gaviTvaliswinoY rigis ganlagebis wesi. 

warmoebis procesebis modelirebis mizans, rogorc wesi, 

Seadgens sqemis miReba, ramdenadac gamoSvebuli produqciis 

Tanmimdevroba meordeba. 

ganawilebuli procesebi moicavs transportirebasac, sadac 

xdeba produqciis an xalxis gadaadgileba sxvadasxva 

adgilebidan. Ftransportirebis tipuri procesebi SeiZleba 

vnaxoT sazogado transportis sistemebSi. ganawilebuli 

procesebis modelirebisas mniSvnelovania nakaduri obieqtebis 

xasiaTis aRwera. gadaadgilebis modelirebisas xandaxan saWiroa 

warmovadginoT transportirebis resursebi, rogorc nakaduri 

obieqtebi. modelirebis xangrZlivoba unda iyos sakmarisi, 

imisaTvis rom moicvas procesis mTeli cikli. 
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imitaciuri modelirebis gamoyenebis  erT-erT mniSvnelovan 

sferos warmoadgens klientebis momsaxurebis procesebi. aseT  

process SeiZleba warmoadgendes: momsaxurebis gaweva telefoniT 

(sacnobaro centrebi), samuSao `fabrika” momsaxureba (restorani, 

maRazia, univermaRi) da sxva [3]. 

klientebis momsaxurebis procesis imitaciuri modelireba 

rTuli amocanaa, radgan am SemTxvevaSi rogorc nakadur 

obieqtebs, aseve resursebs warmoadgens xalxi. adamianebi floben 

gansakuTrebulad rTul da gauTvaliswinebel xasiaTs 

produqtebTan, dokumentebTan, mowyobilobebTan da satransporto 

saSualebebTan SedarebiT. magaliTad rigSi myofi klientebi 

SeiZleba gadaadgildnen, moityuon raRac meTodiT an saerTod 

wavidnen. imisaTvis rom aseTi sistemis modelireba SevasruloT, 

saWiroa programis mniSvnelovani moqniloba. 

rogorc wesi, momsaxurebis dro mudmivi ar aris da 

klientebis gamoCena SemTxveviTia. Amitom koreqtuli 

warmodgenisTvis aucilebelia albaTuri ganawilebis gamoyeneba. 

radgan sistemaSi Sesvla atarebs ciklur da SemTxveviT xasiaTs, 

momsaxurebis sistemebi iSviaTad aris mdgrad mdgomareobaSi. 

imitaciuri modelireba (simulation)  warmoadgens ekonomikuri 

sistemebis analizis erT-erT mZlavr meTods. zogadad, imitaciis 

qveS gulisxmoben rTuli sistemebis maTematikuri modelebiT 

kompiuterze Catarebuli eqsperimentis process. 

dResdReobiT gadawyvetilebis miRebis procesebi 

ekonomikaSi eyrdnoba ekonomikur_maTematikuri meTodebis 

sakmaod did arsenals. esEsamuSaoebi warmoadgens Sesavals 

ekonomikur_maTematikur modelirebaSi da SeiZleba emsaxuros 

sistemur kvlevas rTuli ekonomikuri sistemebis imitaciuri 

modelirebis obieqtebisaTvis (warmoeba, banki, transporti, 

energetikuli, socialuri sistemebi da a. S.). 

modeli aris obieqtis an sistemis raRac formiT 

warmodgena. imitacia warmoadgens modelirebis erT-erT saxes. 

imitaciuri modeli gamoiyeneba: 
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   _ sistemis struqturis da konkretuli problemis gamosakvlevad; 
   _ kritikuli elementebis da komponentebis gansazRvrasa da 
gamosakvlevad; 
   _ gamosakvlevi sistemis momavali ganviTarebis dagegmvisa da 
prognozirebisTvis.    

imitaciuri modeli SeiZleba gamoyenebuli iyos sistemis 

daproeqtebis, analizisa da funqcionirebis SefasebisTvis. 

imitaciuri modelireba _ sistemis qcevis dinamikuri 

warmodgenaa. misi Sesabamisi teqnologiuri procesebis etapebi 

mocemulia  1.5 naxazze.  

 

 

nax.1.5. imitaciuri modelirebis teqnologiuri procesebis etapebi 
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1.5. imitaciuri modelirebis arsebuli instrumentuli 
saSualebebis  analizi 

 

amJamad arsebobs mravali sxvadasxva saxis programuli 

saSualebebi imitaciuri modelebis asagebad [3,24-33]. ganvixiloT 

zogierTi maTgani:  

GPSS World  obieqt-orientirebuli enaa, romelic 

gamoiyeneba masobrivi momsaxurebis sistemebisTvis. igi 

damuSavebulia aSS kompaniis Minuteman Software mier [3,24]. 

modelebi GPSS–ze kompaqturia, xSirad Sedgeba mcire raodenobis 

operatorebisagan, vidre igive modelebi, dawerili procedurul 

enaze (magaliTad, paskalze an C –ze). es imiT aixsneba, rom GPSS-

Si agebulia logikuri programebis maqsimaluri raodenoba, 

romelic aucilebelia sistemis modelirebisTvis.  masSi agreTve 

Sedis specialuri saSualeba sistemis qcevis dinamikuri 

aRwerisaTvis. GPSS  Zalian mosaxerxebelia programirebisas. 

mravali funqcia avtomaturad sruldeba. magaliTad GPSS 

momxmareblis specialuri miTiTebis gareSe agrovebs 

statistikur monacemebs, romelic aRwers modelis qcevas. 

avtomaturad beWdavs jamur statistikas modelirebis 

damTavrebisas. enaSi CarTulia agreTve sxva sasargeblo 

elementebi. 

kompleqsuri modelirebis instrumenti gamoiyeneba 

diskretuli da uwyveti kompiuteruli modelirebisaTvis. igi 

maRal doneze  asaxavs interaqtiulobas da informaciis 

vizualur warmodgenas. 

upiratesoba:  

• momxmareblis grafikuli interfeisi; 

• modelirebis procesis vizualizacia; 

• modelirebis procesSi monacemTa Setanis da gamotanis 
SesaZlebloba. 

nakli: 

• rTuli ekonomikuri amocanebisTvis ver gamoiyeneba;  

• maRali Rirebuleba. 
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paketi Ithink axorcielebs rogorc diskretuli, aseve uwyveti 

modelebis agebas . es paketi iyenebs sistemur dinamikas. Ithink  

damuSavebulia firmis High Perfomance System, Inc finansuri 

nakadebis marTvisaTvis, warmoebis reinJinirebisaTvis, 

bankebisaTvis, investiciuri kompaniebisaTvis da a.S. 

upiratesoba: 

• blokebis ageba sxvadasxva saxis modelebis agebis 
gasaadvileblad; 

• mgrZnobelobis saSualebebis analizis ganviTareba; 

• dawvrilebiTi Semswavleli programa; 

• Semomaval monacemTa sxvadasxva formatis gamoyeneba. 
nakli: 

• iyenebs naklebi xarisxis funqciebs. 

 

Simulink warmoadgens kompiuteruli maTematikis farTod 

gavrcelebul sistema MATLAB-is gafarToebas. Simulink  aris 

msoflioSi erT_erTi saukeTeso paketi blokebiT mocemuli 

dinamikuri sistemebis modelirebisaTvis [25]. 

funqcionaluri blok_sqemis asagebad Simulink  -s aqvs 

blokebis farTo biblioTeka da blok_sqemebis moxerxebuli 

redaqtori. igi damyarebulia momxmareblis grafikul 

interfeisze da faqtiurad warmoadgens tipuri vizualur-

orientirebuli programirebis saSualebas. 

mniSvnelovania Simulink  -is integraciis SesaZlebloba ara 

marto MATLAB-is sistemasTan, aramed sxva paketebTanac, rac 

faqtiurad uzrunvelyofs Simulink  -is gamoyenebis SeuzRudav 

SesaZleblobas rTuli dinamikuri sistemebis maTematikuri 

amocanebis imitaciuri modelirebisaTvis, mecnierebisa da 

teqnikis praqtikulad Yyvela amocanebisaTvis. amiT aixsneba misi 

popularoba msoflios mraval wamyvan institutsa da samecniero 

laboratoriebSi. 

imitaciuri modelirebis dros is algoriTmi, romelic 

axdens obieqtis modelis realizacias, droSi aRadgens sistemis 

funqcionirebis process, rac iZleva obieqtis Sesaxeb 
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informaciis gagebis, sistemis maxasiaTeblebis Sefasebis 

saSualebas drois garkveul momentebSi. imitaciuri modelireba 

iZleva ufro rTuli amocanebis gadawyvetis saSualebas, radgan 

SesaZlebelia diskretuli da uwyveti elementebis, arawrfivi 

maxasiaTeblebis, SemTxveviTi zemoqmedebebis da sxvaTa 

gaTvaliswineba. instrumentuli saSualeba Simulink-is. 

upiratesoba: 

• aqvs blokebis farTo biblioTeka; 

• blok_sqemebis moxerxebuli redaqtori; 

• damyarebulia momxmareblis grafikul interfeisze; 

• vizualur_orientirebuli programirebis saSualeba da ara 
marto MATLAB-is sistemasTan, aramed sxva paketebTanac. 

nakli: 

• didi struqturis agebis sirTule. 

imitaciuri modelireba gamoiyeneba ara marto 

determinirebuli amocanebisaTvis, aramed iseTi sistemebis 

gamosakvlevadac, romlebzec moqmedebs SemTxveviTi faqtorebi. 

Anilogic – aris imitaciuri modelirebis pirveli da 

erTaderTi  instrumenti, romelic aerTianebs sistemuri 

dinamikis, diskretul_SemTxveviTi da agenturi modelirebis 

meTodebs erT enaSi da erTi modelis damuSavebis sferoSi. 

Anilogic –is moqniloba iZleva saSualebas, asaxos rTuli 

ekonomikuri sistemebi abstraqciis nebismier doneze. Anilogic 

iyenebs biblioTekur obieqtebs warmoebis, biznes_procesebis, 

finansebis da samomxmareblo bazris efeqturi modelirebisTvis 

[26]. 

Anilogic _is obieqt_orientirebuli midgoma aadvilebs didi 

modelebis iteraciul etapobriv agebas. 

Anilogic  axorcielebs imitaciuri modelis gamoyenebas iq, 

sadac es adre SeuZleblad iTvleboda. igi gaxda korporaciuli 

standarti bevri kompaniis biznes_modelirebaSi. Anilogic  _Si 

CarTulia monacemTa analizis saSualeba da elementebis didi 

nakrebi _biznes-grafikebi. 
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programa Anilogic warmoadgens Xj Technologies kompaniis da 

pirvel profesionalur rusul produqts profesionaluri 

imitaciuri modelirebisTvis. mocemuli programa efuZneba 

obieqt_orientirebul koncefcias. 

upiratesoba: 

• mxars uWers imitaciuri modelirebis yvela koncefcias; 

• aqvs momxmareblisTvis mosaxerxebeli interfeisi; 

• agebulia Java enaze; 
• modelebis vizualuri damuSaveba; 

• mgZnobelobis analizi da eqsperimentebis Catarebis 
SesaZlebloba; 

• obieqt_orientirebuli midgoma. 
nakli: 

• maRali Rirebuleba; 

• rTuli sistema. 

 
Ms EXCEL. saofise paketebidan, romelic SedarebiT yvelaze 

popularulia da farTod gamoiyeneba amerikis, ruseTis da sxv. 

qveynebis sauniversiteto laboratoriebSi imitaciuri 

modelirebis instrumentis saxiT, aris eleqtronuli cxrilebi. 

misi saSualebiT wydeba sakmao sirTulis amocanebi [27]. 

magaliTad, aq SemoTavazebulia qseluri modelis agebis, 

kalendaruli dagegmvisa da resursebis ganawilebis, maragebis 

marTvis da sxv. amocanebis gadawyveta Excel–is standartuli 

funqciebiT da specialurad daprogramebuli modulebiT. 

 upiratesoba: 

• Ms Excel-paketi xelmisawvdomia, igi TiTqmis yvela 
kompiuterzea dainstalirebuli. iafia;  

• aqvs martivi interfeisi da ar moiTxovs specialur 
momzadebas;  

• eqsperimentebis Catarebis SesaZlebloba; 

• grafikuli interpretaciis saSualeba diagramebiT. 
nakli:  

• rTulia specializebuli sistemebis, magaliTad, masobrivi 
momsaxurebis amocanebis gadawyvetis programebis ageba (modulebi unda 
daiweros Visual Basic-enaze);  

• ar gaaCnia monacemTa bazebis marTvis sistemebisTvis 
damaxasiaTebeli funqciebi informaciis Senaxvisa da Zebnis moqnili 
procedurebi. 
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petris qselebi (Petri Network)_ esaa sistemis statistikisa 

da dinamikis kvlevis instrumenti, kerZod maTi yofaqcevis 

modelirebisa da analizisaTvis [28-30]. 

petris qselebi Tanamedrove sainformacio sistemebis 

modelirebisa da analizis erT_erTi umniSvnelovanesi 

instrumentia, romelsac warmatebiT iyenebs msoflios mravali 

qveynis saswavlo da komerciuli dawesebuleba. 

dReisaTvis arsebul formalur meTodebs Soris petris 

qselebs gansakuTrebuli adgili ukavia, rogorc ganawilebuli 

sistemebis Teoriuli kvlevis SesaZleblobebiT, aseve 

praqtikuli gamoyenebis sferoTa simravliT. 

mravalricxovani mecnierul kvlevebis Sedegad Seiqmna 

petris qselebis sxvadasxva klasebi, romlebsac erTmaneTTan 

mWidro kavSiri aqvs da mravali calkeuli tipis petris 

qselebisagan Sedgeba, rac aqtualurs xdis petris qselebis 

standartizaciis procesis amocanas. 

gansakuTrebiT sayuradReboa petris qselebis gamoyeneba 

paraleluri procesebis mqone rTul obieqtebSi, romlebSic 

procesebi mimdinareobs garkveul mizez_Sedegobrivi kavSirebiT . 

rogorc cnobilia sistemebis modelirebisa da analizis 

amocanebis gadasawyvetad farTod gamoiyeneba iseTi meqanizmebi, 

rogorebicaa masobrivi momsaxurebis da  imitaciuri 

modelirebis Teoriebi. amasTanave SeiZleba aRiniSnos, rom maTi 

gamoyenebis efeqturoba, gamomsaxvelobiTi da analitikuri 

mxareebi mkveTrad gansxvavebulia da damokidebulia, rogorc 

TviT instrumentis SesaZleblobaze, aseve obieqtis sirTuleze 

(parametrebis ricxvze da sxva). 

feradi petris qselebSi (Coloured Petri Nets) kargadaa 

Serwymuli petris qselebisa da daprogramebis Teoria 

(ierarqiuloba, moduluroba – didi sistemebis modelirebisTvis), 

rac mis did praqtikul Rirebulebasac ganapirobebs Tanamedrove 

informaciul teqnologiaTa gamoyenebis mraval sferoSi, 
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gansakuTrebiT biznesisa da marketingis menejmentis amocanebis 

gadasawyvetad [31,32]. 

upiratesoba: 

• SeiZleba warmodgenili iqnas, rogorc grafikuli, aseve 
analitikuri formiT; 

• uzrunvelyofs avtomatizebuli analizis SesaZleblobas; 

• aqvs sakuTari modelirebis ena (CPN_ML: www.smlnj.org), romelzec 
SesaZlebelia axali funqciebis Seqmna;   

• iZleva sistemis aRweris erTi detalizaciis donidan sxvaze 
gadasvlis saSualebas. 

nakli: 

• instrumentis interfeisi rTulia da moiTxovs momxmareblisgan 
dros masSi gasarkvevad;  

• CPN-is ZiriTad birTvs ar aqvs modelirebadi sistemis droiTi 
maxasiaTeblebis agebis da grafikuli gaformebis saSualeba, magram igi 
advilad iyenebs arsebul paketebs (mag., or- da samganzomilebian 
grafikas [33]. 

 

1.6. marketingis biznes-procesebis obieqt-orientirebuli  

modelirebis amocana 

 

biznes_procesebis modelirebis da kvlevis  Tanamedrove 

meTodebidan, rogorc cnobilia, gansakuTrebuli yuradReba 

eqceva obieqt-orientirebul midgomas, imitaciur modelirebas da 

maT erToblivad gamoyenebis koncefcias [28,32]. mis  safuZvelze 

SeiZleba avagoT biznes_procesebis maCveneblebis efeqturobis 

analizisa da prognozirebis SedarebiT zusti da moqnili 

instrumenti.  

imitaciuri modelebis agebas sakmao istoria aqvs. 

magaliTad, amerikeli mecnieri j. foresteri, jer kidev 1974 

wels marketinguli sistemis modelirebis mizniT ganixilavda 

sam nakads:  informaciuls, finansurs da sakadros. igi 

diferencialur gantolebaTa maTematikur aparats eyrdnoboda. 

1991 wels germaneli mecnieris, a. Seeris mier sawarmoo 

procesebis modelirebisa da daproeqtebis mizniT warmodgenil 

iqna ARIS-teqnologia (informaciuli sistemebis arqiteqtura), 

romelic iyenebda 7 saxis nakads: sainformacio, organizaciul, 
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miznis, marTvis, samuSao, sawarmoo saSualebebis da adamianur-

samuSao nakadebs (ix. danarTi 1). es iyo obieqt-orientirebuli 

modelirebis sawyisi etapi. 1996 wlidan ki gamoCnda amerikeli 

mecnierebis, g. buCis, j. rambos da i. jakobsonis unificirebuli 

modelirebis ena (UML), romelic informaciuli teqnologiebis 

meTodologiuri safuZveli gaxda [2,32,34,72].  

axla ganvixiloT marketinguli procesebis modelirebis 

zemoaRniSnuli etapebi ufro detalurad da CamovayalibiT Cveni 

amocana.  

finansuri, sakadro da informaciuli marketinguli 

sistemis agebis procedurebi arsebiTad damokidebulia 

konkretuli warmoebis specifikaze da SeiZleba warmodgenili 

iyos sistemis diferencialuri gantolobis saxiT, 

dakavSirebuli ZiriTad doneze da tempze (sistemis donis 

cvlilebis siswrafe): 

( ) ( ) ( );dX A t X F t t
dt

ξ= ⋅ + +  

sadac:  ( )X t − sistemis donis veqtoria, ( )A t −tempis matrica. ( )F t −   

garegani determinirebuli zemoqmedebis, magaliTad, investiciis 

veqtor_funqcia. ( )tξ −sistemaze SemTxveviTi zemoqmedebaa. 

Cveulebriv igulisxmeba, rom igi SemTxveviTi markovis procesia 

cnobili    damaxasiaTebeli albaTobiT [17, 54].  

ekonomikuri procesebis modelirebis mizania Sesabamisi 

sqemis miReba. imitaciuri modelis realizaciisas kompiuterze 

diferencialuri gantoloba icvleba da swored aseTi 

gantoloba gamoiyeneba sxvadasxva imitaciur modelebSi:    

[ ]1 0 0 0* ( , ) ( , ) ( 0 ) ;X X t A t X A t X F ξ+ += + Δ − + + Δ  

sadac   tΔ  –  modelirebis bijia; 0( , )A t X+  – tempis zrdis matricaa, 

indeqsiT «–» tempis Semcirebis matrica; (0)F – garegani 

zemoqmedeba; ξΔ  –  SemTxveviTi SeSfoTeba. 

imitaciuri modeli warmodgeba raRac drois momentSi 

sistemis qceviT. es miiRweva SemTxvevebis rigis identifikaciis 
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gziT. ganawileba droSi gvaZlevs mniSvnelovan informacias 

sistemis qcevaze, mas Semdeg rac aseTi SemTxveva ganisazRvreba.  

sistemis maxasiaTeblebi saWiroa registrirebul iqnas am 

SemTxvevebis realizaciis procesSi. es informacia gairkveva 

saWiro SemTxvevis dadgomisas. es modelebi iseTi rTuli 

sistemebis imitirebis saSualebas iZleva, romelTaTvisac 

maTematikuri modelis ageba da gadawyvetilebis miReba 

SeuZlebelia. aseT SemTxvevaSi ekonomikuri procesebis 

modelirebis momzadebisas farTod gamoiyeneba e.w. `evristikuli 

meTodebi” [27]. isini gamoiyeneba im SemTxvevaSi, roca Sesabamisi 

maTematikuri modelis ageba aRmoCndeba imdenad rTuli, rom 

formulirebuli amocanis zusti amonaxsnis povna SeuZlebelia. 

amonaxsni miiReba optimizaciis amocanis miaxloebiTi amxsniT.  

ekonomikuri procesebis modeli damuSavdeba mTliani 

funqciis optimizaciis mizniT. termini `optimizacia” gamoiyeneba 

mTliani funqciis maqsimizaciisa da minimizaciis procesebis 

gansazRvrisaTvis. amitom erTi da imave amocanisTvis SeiZleba 

SevTavazoT ori gansxvavebuli modeli optimizaciis 

gansxvavebuli kriteriumiT. magaliTad, Cven SegviZlia avirCioT 

mogebis maqsimizacia, an xarjebis minimizacia.  

ZiriTadi daskvna, romelic zemoxsenebulidan 

gamomdinareobs, mdgomareobs imaSi, rom garkveuli modelis 

safuZvelze miRebuli konkretuli optimaluri amonaxsni 

warmoadgens saukeTesos, mxolod zustad miTiTebuli modelis 

gamoyenebis CarCoebSi. sxva sityvebiT, is warmoadgens saukeTesos 

mxolod maSin, rodesac optimizaciis SerCeuli kriteriumi 

SeiZleba CavTvaloT organizaciis miznis mTlianad adekvaturad, 

romelSic warmoiSva sakvlevi problemuri situacia [24].  

kvlevis procesSi Sesrulebuli samuSao Sedgeba Semdegi 

etapebisagan: 1) problemis identifikacia. 2) modelis ageba. 3) 

modelis daxmarebiT dasmuli amocanis gadawyveta. 4) modelis 

adekvaturobis Semowmeba. 5) gamokvlevis Sedegebis realizacia. 
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• pirvel etapze kvlevis amocanas warmoadgens 

problemis identifikacia. 

aq SeiZleba gamovyoT Semdegi ZiriTadi stadiebi: amocanis an 

kvlevis miznis formulireba, sakvlevi situaciis SesaZlo 

alternatiuli amonaxsnis gamovlena, sakvlevi sistemis 

moTxovnis, pirobis da SezRudvis gansazRvra. 

• meore etapi dakavSirebulia modelis agebasTan. am 

etapze irCeva modeli, ufro gamosadegi sakvlevi sistemis 

adekvaturi aRwerisaTvis. Tu dasamuSavebeli modeli Seesabameba 

ekonomikuri procesebis maTematikur models (mag., wrfivi 

programirebis models), maSin amonaxsnis misaRebad unda 

visargebloT cnobili maTematikuri meTodebiT. Tu maTematikuri 

Sesabamisoba sakmaod rTulia da ar gveZleva saSualeba  miviRoT 

amocanis analizuri amonaxsni, gamokvlevisaTvis ufro 

Sesaferiss warmoadgens imitaciuri modeli. zogierT SemTxvevaSi 

saWiro xdeba maTematikuri, imitaciuri da evristikuli 

modelebis erTad gamoyeneba. 

• mesame etapze xorcieldeba formalizebuli amocanis 

gadawyveta. maTematikuri modelebis gamoyenebisas amonaxsns 

iReben aprobirebuli optimizaciis meTodebis daxmarebiT. 

imitaciuri an evristikuli modelebis gamoyenebis SemTxvevebSi 

optimizaciis gageba naklebad gansazRvruli xdeba da miRebuli 

amonaxsni Seesabameba mxolod optimalurobis kriteriumis 

miaxloebul Sefasebas ekonomikuri sistemebis funqcionirebisas. 

• meoTxe etapi exeba modelis adekvaturobis Semowmebas. 

modeli SeiZleba CavTvaloT adekvaturad, Tu yuradRebas ar 

mivaqcevT sistemis asaxvis garkveul uzustobas. modelis 

adekvaturobis Semowmebis saerTo meTodi Sedgeba sistemis 

daxasiaTebisTvis miRebuli Sedegebis SejerebiT. Tu analogiuri 

Semavali parametrebisTvis modeli sakmaod zustad asaxavs 

sistema_originalis qcevas, maSin igi iTvleba adekvaturad. 

calkeul SemTxvevaSi rodesac sistema_originali gamoikvleva 
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maTematikuri modelis daxmarebiT, dasaSvebia imitaciuri 

modelis paraleluri damuSaveba. 

• damamTavrebeli, mexuTe etapi dakavSirebulia miRebuli 

Sedegebis realizaciasTan. am etapze aucilebelia gamokvlevis 

saboloo Sedegebis gaformeba detaluri instruqciis saxiT.  

warmoebis programis angariSi Sedgeba ramdenime 

etapisagan. Tavdapirvelad warmoebis simZlavreebi izrdeba 

zenormatiuli maragis sididemde, warmoebis produqciis Seqmnis 

garantirebuli uzrunvelyofisTvis.   

meore etapze formulirdeba warmoebis programa 

moTxovnilebis dakmayofilebisa da normirebuli narCenebis 

uzurunvelsayofad.  

angariSis mesame etapze analizirdeba warmoebis 

klientebis moTxovnebis dakmayofilebis SesaZlebloba. angariSi 

iwarmoeba Tanmimdevrulad. yvela kontraqtisTvis ganisazRvreba 

momsaxurebis formirebis programa. momdevno kontraqti 

gaiangariSeba ukve Semcirebuli simZlavriT.  

Tu angariSi gamoavlens simZlavris nakls warmoebis 

konkretul momsaxurebaSi periodis romelime TveSi, maSin 

Catardeba analizi. maragis gansazRvris SemTxvevaSi saWiroa 

Seiqmnas produqciis narCenebi momavali moTxovnis 

dasakmayofileblad. Tu aseTi maragi ar aRmoCnda, maSin 

kontraqtiT moxdeba uari momsaxurebaze.  

damamTavrebel etaps warmoadgens Tanmxlebi momsaxurebis  

Semowmeba. Tu igi araa misaRebi, maSin iTqmeba uari ZiriTad 

momsaxurebis gawevaze. angariSis Sedegebi dajgufdeba Semdegi 

biujeturi blokebiT: 

a) momsaxurebis gaweva _ moicavs Semdeg saangariSo 
monacemebs warmoebis momsaxurebis gawevis yvela tipisTvis: 
erToblivi moTxovnis sidide, moTxovnis dakmayofilebis 
procenti, yvela klientis momsaxurebis gaweva da momsaxurebis 
deficitis warmoSoba simZlavris naklis SemTxvevaSi. 

b) warmoeba _ rTavs Semdeg maCveneblebs: momsaxurebis 
gawevaSi warmoebis erToblivi simZlavre, mowyobilobis 
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simZlavris gamoyenebis procenti da simZlavris maragi darCenili 
warmoebis gankargulebaSi. 

g) narCenebi – Sedgeba produqciis normirebuli da 
gaangariSebuli maCveneblebisagan, moTxovnis sididis 
maqsimaluri dakmayofilebis SesaZleblobis gaTvaliswinebiT. 

d) Sesyidva (momarageba) _ Seicavs Semdeg gaangariSebul 
monacemebs komponentebis yoveli tipisTvis: yvela komponentis 
Sesyidvis sidide, Sesyidvis mizezebi, deficiti. 

standartizacia, romelic exeba samomxmareblo 

momsaxurebas, warmoadgens marketinguli sistemis erT_erT 

elements (warmoebis saqmianobis standartizacia _ es aris mTeli 

marketinguli sistemis samomxmareblo momsaxurebis xarisxiani 

da efeqturi funqcionirebis uzrunvelyofis instrumenti).  

 

axla ganvixiloT sagnobrivi sfero `marketingi~, kerZod 

marketingis biznes-procesebi sawarmoo firmaSi da CamovayaliboT 

misi modelirebis da kvlevis amocana obieqt-orientirebuli 

modelirebis, monacemTa relaciuri bazebis agebis,  monacemTa 

mravalganzomilebiani analizis, petris qselebis instrumentis 

imitaciuri modelirebisa da analizis kuTxiT gamoyenebis 

moTxovnebiT [34]. 

1.6 naxazze mocemulia f. kotleris marketingis modeli, 

romelzec naTlad Cans is faqtorebi, romlebic zemoqmedebas 

axdens marketingis strategiaze [1]. marketingis procesis arsi 

mokled ase SeiZleba avxsnaT: firma awarmoebs saqonels da 

garkveuli fasiT, gavrcelebis meTodebiT da stimulirebis 

sxvadasxva meqanizmebiT cdilobs is miitanos miznobriv 

myidvelamde. marketingi moicavs firmaSi produqciis warmoebis 

dagegmvis, saqonlis Seqmnisa da misi bazarze realizaciis 

etapebs. amitomac marketinguli procesebis marTvis sistema 

moicavs oTx qvesistemas: informaciis, marketinguli dagegmvis, 

marketingis organizaciisa da marketingis kontrolis 

qvesistemebs, romlebic erTmaneTTan mWidro kavSirSia.  
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nax.1.6. marketingis sagnobrivi sferos warmodgena 

marketings axasiaTeben mikro da makro garemoTi. pirvelSi 

igulisxmeba marketinguli procesebis uSualo monawile 

obieqtebi (Suamavlebi, konkurentebi mimwodeblebi da sakontaqto 

auditorebi), xolo meoreSi marketingul procesze moqmedi 

politikuri, samarTlebrivi, ekonomikuri, demografiuli, 

ekologiuri, socialuri da sxva faqtorebi. rogorc Cans 

marketinguli procesebis marTva sakmaod rTuli sistemebis 

klass miekuTvneba. 1.7 naxazze naCvenebia am procesis aRweris 

konceptualuri modelis fragmenti [35].  

 

 

 

 

 

 

 

 

 

 

nax.1.7. arsTa damokidebulobis fragmenti 2 obieqtisaTvis 
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obieqtebia firma da saqoneli. maT gaaCnia atributebi: 

firmis Sifri, misamarTi,. . . , telefoni, saqonlis kodi, 

dasaxeleba,. . . , fasi. obieqtebi kavSirSia erTmaneTTan, 

afiqsirebs Tu romeli firma romel saqonels uSvebs. Cvens 

SemTxvevaSi igulisxmeba MM: N kavSiri, rac niSnavs, rom firma 

ramdenime saxis saqonels amzadebs.  

amasTanave, erTi da igive saqoneli SeiZleba ramdenime 

firmam daamzados. monacemTa bazis logikuri modeli, anu 

struqtura ganixileba rogorc gansazRvruli wesiT 

organizebuli monacemebis erToblioba (magaliTad, obieqtze 

moqmediPfaqtorebi, maTi urTierTdamokdebuleba (kavSirebi) da 

sxv.). monacemTa bazaSi ZiriTadi faqtorebis, maCveneblebis da 

maTi mniSvnelobebis, formalizebuli urTierTkavSirebis 

gadataniT SesaZlebelia sakvlevi sawarmoo firmis biznes 

procesebis Sesrulebis savaraudo (eqsperimentulad) gaTvlebis 

Catareba. aseTi meqanizmiT, romelSic eqspertuli Sefasebebia 

gamoyenebuli, SesaZlebelia warmoebis organizaciul-teqnikuri 

donis Sefaseba. es ki saSualebas mogvcems imitaciuri modelis 

safuZvelze SerCeuli maCveneblebis alternatiuli 

mniSvnelobebisTvis SevafasoT da SevarCioT  ukeTesi varianti. 

amgvarad, warmoebis organizaciul-teqnikuri donis Sefasebis 

instrumenti SesaZlebelia ganvixiloT rogorc Sefasebis 

imitaciuri modeli.  

1.8 naxazze naCvenebia  firmis organizaciul-teqnikuri 

donis Sefasebis sistemis zogadi modeli [23] sawarmoo firmis 

organizaciul-teqnikuri donis Sefasebis sistemis struqtura 

kompleqsuri maCveneblebiTa { Y } da sawyis monacemTa bazasTan 

erTad { X }. am ukanasknelSi Tavmoyrilia  firmis sawarmoo, 

ekonomikur, teqnikur-teqnologiur, socialur da sxv. 

maCvenebelTa mniSvnelobaTa erToblioba. 
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sawarmoo-organizaciuli donis gansazRvrisaTvis SeirCeva 
iseTi maTematikuri aparati, rogoricaa eqspertuli da 
statistikuri monacemebis damuSaveba. Cvens SemTxvevaSi naxazis 
safuZvelze superpoziciis gantolebaTa sistemas eqneba Semdegi 
saxe: 
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sadacY 
Yk- orgteq-donis kompleqsuri maCvenebeli 

Y1- Sromis sagnis done 
Y2- warmoebis saSualebebis done 
Y3- Sromis done  

Y31- warmoebis organizaciis done  
Y311- ZiriTadi warmoebis done  
Y312- instrumentuli warmoebis done 
Y313- damxmare warmoebis done  

 
Y32- Sromis organizaciis done 
Y33- marTvis organizaciis done  

Y4- teqnikur-ekonomi-kuri maCveneblebis done 

aq m da n iRebs gansazRvrul mniSvnelobebs konkretul 

SemTxvevaSi.  

ki,  kij   da kijv  koeficientebi SeirCeva eqspertulad, 

subieqturi Sefasebebis safuZvelze. magaliTad: 

Yk = 0,25*Y1   +  0,33*Y2  +  0,4*Y3    +    0,38*Y 

ZiriTadi piroba aris ∑ = 1ik , rac Cvens magaliTSi 

realizebulia: 0,25 + 0-,33 + 0,4 + 0,38 = 1. 

 

nax.1.8.  orgteq-sistemis struqtura
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aRniSnuli meTodiT sawarmoo firmisTvis dadgindeba 

ZiriTadi, damxmare da instrumentuli meurneobis doneebi, rac 

gansazRvravs warmoebis organizaciis dones da a. S. 

warmoebis organizaciul-teqnikuri Sefasebis Skala  (cxrili1.5)   

 

 

warmoebis kategoriaTa Skala  (cxrili 1.6.) 

 

 

     

sawarmoo firmis organizaciul-teqnikuri donis 

gansazRvrisaTvis saWiroa monacemTa bazis ageba. es procesi sami 

ZiriTadi etapisagan Sedgeba: 

• saproblemo sferos konceptualuri modelis damuSaveba; 

• monacemTa bazis logikuri struqturis daproeqteba da 

• monazemTa bazis fizikuri struqturisa da Canawerebis Seqmna. 
ganvixiloT es etapebi: 

saproblemo sferos konceptualuri modeli muSavdeba 

arsTa-damokidebulebis meTodis saSualebiT da mas ER_Mmodels 

uwodeben (Entity-Relationship Model). esaa grafikuli asaxvis 

instrumenti monacemTa bazebisaTvis saproblemo sferos 

konceptualuri modelis asagebad. 

axla gamovsaxoT Cveni konkretuli amocanis, anu 

organizaciul-teqnikuri donis Sefasebis sistemis 

konceptualuri modelis sqema (nax. 1.9) 

No YCmin YCmax Sefasebis done 

1 0,91 1,0 saukeTeso 

2 0,71 0,9 kargi 

3 0,5 0,7 damakmayofilebeli 

4 dabali 0,5 aradamakmayofilebeli 

No YCmin YCmax kategoria  

1 0,7 1,0 umaRlesi 

2 0,5 0,69 I – kategoria 

3 0 0,49 II - kategoria 
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nax.1.9. saproblemo sferos konceptualuri modelis sqema 

marTvis kompiuteruli sistemebis informaciuli 

uzrunvelyofis dasaproeqteblad didi yuradReba eqceva dRes 

modelirebis unificirebuli enis (UMLUM- Unified Modeling Language) 

teqnologiis gamoyenebas. esaa daprogramebis obieqt-

orientirebul meTodze Seqmnili Tanamedrove informaciuli 

teqnologia. UML aris programuli modulebis specifikaciis, 

konstruirebis, vizualizebisa da dokumentirebis ena da 

aRniSvnaTa sistema. 1997 wlidan Object Management Groupe-s (OMG) 

mier igi gamocxadda rogorc programuli sistemebis agebis 

standarti. dRes am standarts iyenebs Microsoft, Oracle, Hewlet-Packard 

da sxva cnobili firmebi [2]. 

monacemTa bazebis marTvis Tanamedrove sistemebi 

agebulia obieqt-orientirebuli daprogramebis koncefciiT da 

bevri maTgani intensiurad uaxlovdeba teqnologiis standartebs. 

rogorc cnobilia, UML araa konkretuli meTodi. igi aris baza 
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sxvadasxva meTodebisaTvis, vinaidan masSi SemuSavebulia 

modelirebis konstruqciebis gansazRvruli simravle aRweris 

erTiani sistemiTa da semantikiT.  

programuli sistemebis 

Seqmna mis calkeul 

etapebze xorcieldeba 

modelirebis sxvadasxva 

tipis diagramebiT, 

rogoricaa gamoyenebiT 

SemTxvevaTa, aqtiuro-

baTa, klasebisa da 

klasTa-Sorisi, mdgomareobaTa da sxva saxis diagramebi (nax.1.10). 

aq TanamSromeli sabazo klasia, xelmZRvaneli da specialisti -

warmoebuli klasebia TanamSromlidan. eqsperti – warmoebuli klasia 

xelmZRvaneli an specialistidan da a.S. 

1.11 naxazze mocemulia  marketinguli procesebis modelirebis, 

analizisa  da  daproeqtebis mTliani sistemis arqiteqtura 

amgvarad, disertaciaSi dasmulia produqciis sawarmoo 

firmaSi marketinguli biznes-procesebis obieqt-orientirebuli 

modelirebis, analizis, daproeqtebis da realizaciis amocana 

UML-teqnologiiT. gamokveTilia produqciaze sabazro 

moTxovnebis gansazRvris, kontraqtebis gaformebis, produqciis 

warmoebisa da realizaciis dagegmvis, aRricxvis da kontrolis  

sferoTa menejmentis sakiTxebis Seswavla. dasamuSavebelia 

imitaciuri modelebi tradiciuli da axali teqnologiebis 

saSualebiT, maT Soris sistemuri petris qselebis safuZvelze, 

romlis daxmarebiTac SesaZlebeli iqneba ekonomikuri obieqtebis 

dinamikuri procesebis modelireba da Semdeg simulacia 

sxvadasxva maCveneblebis kompleqsuri analizisaTvis. 

alternatiuli Sedegebis Sesafaseblad SemuSavebul iqneba 

sawarmoo-organizaciuli donis kompleqsuri maCveneblis 

gansazRvris algoriTmi da Sesabamisi monacemTa baza, agreTve 

momxmarebelTa interfeisebi.     

nax.1.10 
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nax.1.11. marketinguli procesebis modelirebis, analizisa  da   
daproeqtebis sistemis arqiteqtura 
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II Tavi. Sedegebi da maTi gansja:  
warmoebis marketinguli procesebis daproeqteba 

 
2.1. warmoebis marketinguli procesis asaxvis  

imitaciuri modeli 
 

firmis saqmianobis imitaciuri modelirebisas saWiroa  

kompleqsuri midgoma. es aspeqti realizdeba  konkurirebadi 

firmis mTliani warmoebis ciklis paraleluri modelirebiT. 

modelis agebisas yovel firmaSi moqmedebs menejmentis da  

marketingis iseTi nawili, rogoricaa  maragis marTva, warmoebis 

programebis dagegmva, produqciis gasaReba, reklama  da  sxva  [36]. 

modelireba  saSualebas iZleva  logikuri gzebiT 

prognozirebadi gaxdes alternatiuli moqmedebis Sedegebi da  

sakmaod damajereblad gviCvenebs, Tu maT Soris romels unda  

mieniWos upiratesoba. 

modelirebis simartivisTvis SemovitanoT aRniSvnebi 

(faqtorebi), romlebic asaxavs marketinguli procesis elementebs 

(simartivisTvis ganixileba  mxolod erTi konkurenti) 

danaxarjis gaTvaliswinebiT reklamaze,  produqciis xarisxze da  

gauTvaliswinebel Semosavalze. 

F1_myidvelTa  raodenoba  (kategoria  ‘a’,’b’,‘g’), F2_Semosavali 

(myidvelTa  kategoria  ‘a’,’b’, ‘g’), F3 _ mogeba  (wili ‘a,’b’, ‘g’), F4  _ 

konkurentebi,  F5 _ saqonlis raodenoba,  F6 _ saqonlis xarisxi, 

F7 _ inflacia  (procentSi),  F8 _ myidvelobis SesaZleblobis 

zrda  (procentSi),  F9 _ efeqturi reklama,  P1  _saqonlis fasi,  

P2  _ konkurentis fasi (momxmareblisaTvis),  P3  _ Sromis 

safasuri,  P4  - materialuri danaxarjebi,  P5  _ saTbob-

energetikuli resusrsebis daxarjebi,  P6  _ zednadebi xarjebi,  

P7 _ gadasaxadi erTeul saqonelze, P8  _ danaxarjebi reklamaze,  

P9 _ gancxadebis Rirebuleba,  P10  _ danaxarjebi saqonlis 

Senaxvaze,  P11  _ brunviTi saSualebebis gayinvisagan gamowveuli 

danakargi. 

marketinguli sistemis miRebuli modelis (nax.2.1) 

funqcionaluri damokidebulebis elementebis Seswavla  da  
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analizi saSualebas gvaZlevs gamovyoT masSi damaxasiaTebeli 

doneebi da  aRvweroT maTi Semadgenlobis urTierTqmedebis 

specifikuroba. 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

nax.2.1. marketinguli sistemis modeli 

 

qvemoT mocemulia  zogierTi ZiriTadi ekonomikuri 

maCveneblebis angariSis formulebi:  

A= ∑
∈ },,{

1
gbai
iF * F

2i
  * F

3i  
 _ Tanxa, romelsac yvela  kategoriis 

myidveli 
ixdis

 
 

E = F4 *P1/P2  _ Tanxa, romelsac iReben konkurentebi 

Sesabamisi fasebis gaTvaliswinebiT; 

G = A *(1-E)/P1  _ saqonlis raodenoba  naturalur erTeulSi, 

romelic SeiZleba  realizebuli iyos bazarze; 

H = P8/P9 _ myidvelTa  raodenoba  gatolebuli erTeuli 

saqonlis raodenobasTan; 

Z = min {G, V} _ gayidvis potencialuri moculoba  

gatolebuli minimalur bazris potencialur tevadobasTan (G) 

da  myidvelTa  raodenoba  ( saqonlis erTeuli), romelic 

marketi
nguliS
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SeiZleba  miiqcios reklamam (V), sxva  sityvebiT, potencialuri 

moTxovna  ganisazRvreba  SemosavlebiT da  gamoyenebis 

struqturiT, realuri reklamiT, mxolod potencialuri 

moTxovnis sazRvrebSi; 

FA1 = Z * F6 + F5 _ realizaciis SesaZlebloba  bazris gareSe; 

S  = P3 + P4 + P5 + P6 + P7 + F3/FA1  _ TviTRirebuleba  bazris 

gareSe realizaciis gaTvaliswinebiT; 

FA2 = Z * F3 _ realizaciis SesaZlebloba  bazris gareSe ar 

gaiTvaliswineba; 

T = P3 +  P4  + P5 + P6 + P7 + F3/FA2  _ TviTRirebuleba  bazris 

gareSe realizaciis gaTvaliswinebiT; 

PL _ bazarze saqonlis dadebis optimaluri moculoba; 

awevis riski = M{S * (PL - FA1)}, sadac М – niSani maTematikuri 

lodinis. awevis riski mdgomareobs SemdegSi, rom bazarze 

dadebuli yvela saqoneli ver naxavs moTxovnas. Tu saqoneli ar 

eqvemdebareba Senaxvas, maSin riski raodenobrivad gamoixateba 

gamoSvebul TviTRirebulebaSi da ara realizebul produqciaSi; 

dacemis riski = М{(Р1 - Т) * (FA2 - PL)}, sadac М – niSani 

maTematikuri lodinis.. dacemis riski mdgomareobs imaSi, rom 

moTxovna iqneba saqonlis raodenobaze meti.   

gaangariSebis maCveneblebi: 

РЗ + Р4 + Р5 + Р6 + Р7 +  F3/PL –saqonlis erTeulis 

TviTRirebuleba;  (Р1 - S) * PL -mogeba;  S * PL -danaxarjebi;  G –bazris 

tevadoba;  Н –reklamiT mizidva; Р1 * PL – Semosavali. 

nawarmoebi produqciis moculobis, fasis, xarisxis Secvla, 

danaxarjebi reklamaze  sabolood gvaZlevs mogebis cvlilebas.          

imitaciuri modelis agebis procedura warmodgenilia 2.2 

naxazze. imitaciuri modelirebis algoriTmi sqematurad 

SeiZleba warmovidginoT Semdegi saxiT: 
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nax. 2.2. imitaciuri modelis agebis 

procedura 

 
 
2.2 informaciuli sistemis daproeqteba samuSao nakadebis   

   marTvisa da obieqt-orientirebuli meTodebis gamoyenebiT 
 

informaciuli kompiuteruli sistemebis daproeqtebisa da 

maTi programuli realizaciis Tanamedrove teqnologiebi 

efuZneba obieqt-orientirebuli modelirebis koncefcias. igi 

moicavs sakvlevi obieqtis samuSao nakadebis marTvis (WFM—

Workflowmanagement)  sistemis analizs, obieqt-orientirebuli 

daproeqtebis da realizaciis Use Case principiT [74]. 

daprogramebis (da modelirebis) universaluri enebis 

ganviTarebis TvalsazrisiT, rogorc instrumentuli 

saSualebebis, istoriulad SeiZleba gamovyoT xuTi ZiriTadi 

etapi [7,37,38]]: 

1. struqturuli daprogramebis universaluri enebi (SPL); 
2. monacemTa bazebis marTvis sistemebis monacemTa aRwerisa da 

manipulirebis enebi (DB DDL); 
3. obieqt-orientirebuli daprogramebis enebi (OOPL); 
4. vizualuri daprogramebis enebi (VPL) 
5. unificirebuli modelirebis enebi (UML). 
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   2.3 naxazze mocemulia aRniSnul enebs Soris 

urTierTkavSiris semantika.  

yoveli momdevno etapis 

daprogramebis ena moicavs 

misi winamorbedis SesaZle-

blobebs. amgvarad, UML-ena da 

misi instrumentuli saSuale-

bani (mag., Rational Rose, Visual 

Studio MsVisio, Paradigm Plus) SeiZleba ganvixiloT rogorc mZlavri 

integrirebuli programuli paketi tradiciuli da 

aratradiciuli (obieqt-orientirebuli da vizualuri 

komponentebiT [39,48,73].  

UML _ enaSi mTavari yuradReba gadatanilia obieqtTa 

klasebisa da maT Soris KkavSirebis vizualuri daproeqtebis 

xerxebze. arsTa damokidebulebis modelis (ERM – Entity Relationship 

Model) gamoyenebiT. rogorc cnobilia es ukanaskneli saproblemo 

sferos konceptualuri modelirebisTvis gamoiyeneba monacemTa 

bazebis  sistemebSi.  

integrirebuli modelirebis enebis aseTi principebi  

daedo safuZvlad mraval instrumentul saSualebas, romlebic 

marTvis informaciuli sistemebis arqiteqturis 

dasamuSavebladaa gamiznuli. erT_erTi magaliTia, rogorc 1-el 

TavSi aRvniSneT,  a.Seeris ARIS-teqnologia [47]. informaciuli 

sistemebis `arqiteqturaSi”. igulisxmeba zogadad `proeqtirebis 

da aSenebis~, konstruirebis xelovneba. ARIS_Si gamoyenebuli 

modelirebis meTodi emyareba organizaciuli nakadebis 

problemaTa aRweris naxevrad formalur SesaZleblobebs, rac 

erTis mxriv, axloa sawarmoo_ekonomikuri sagnis SinaarsTan, 

xolo, meores mxriv, sakmarisad zustia, raTa moxdes Semdgomi 

formaluri gardaqmna kompiuterebze bazirebuli informaciuli 

sistemisaTvis (danarTi 1). 

naxevrad formaluri grafikuli meTodebi, magaliTad, 

qseluri grafikebi, organizaciuli diagramebi da ase Semdeg 
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sawarmoo ekonomikaSi adrec iyo cnobili. ARIS koncefciiT ki 

SemoTavazebulia gansazRvruli SesaZleblobebi sawarmoo 

procesebis sistematizebuli da erTiani (mTliani) 

modelirebisTvis. aseTi koncefciis gamoyeneba sasargebloa, 

rogorc sawarmoo-ekonomikuri organizaciuli sakiTxebisaTvis, 

aseve kompiuteruli sainformacio da sxva sistemebis asagebad. 

2.4 naxazze mocemulia ARIS teqnologiis ZiriTadi 

komponentebis da samuSao nakadebi.  

 

 

nax.2.4. ganzogadebuli  ARIS  modeli 
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2.3. sawarmoo firmebSi marketinguli procesebis marTvis 
informaciuli sistemis ageba da realizacia  

UML teqnologiiT 
   

sameurneo obieqtebis marTvis srulyofis problema 

mWidrodaa dakavSirebuli marketingis, finansebis, kreditebisa da 

sxva ekonomikuri kaTegoriebis efeqtur gamoyenebasa da 

organizaciaze. am sferoSi kompiuteruli teqnikisa da axali 

informaciuli teqnologiebis danergva erT_erTi aqtualuri 

sakiTxia [6]. procesebs, romlebic Tan axlavs produqciis 

warmoebas firmebSi da mis realizacias bazarze, 

biznes_procesebi ewodeba. misi Sesatyvisi terminia Bussiness  

process an Workflow,  xolo am procesebis marTvas Seesatyviseba 

Workflowmanagement [74]. 

marTvis kompiuteruli sistemebis informaciuli 

uzrunvelyofis dasaproeqteblad didi yuradReba eqceva dRes 

modelirebis unificirebuli enis (UML) teqnologiis gamoyenebas.  

monacemTa bazebis marTvis Tanamedrove sistemebi agebulia 

obieqt-orientirebuli daprogramebis koncefciiT da bevri 

maTgani intensiurad uaxlovdeba teqnologiis standartebs. 

rogorc cnobilia, araa konkretuli meTodi. igi aris baza 

sxvadasxva meTodebisaTvis, vinaidan masSi SemuSavebulia 

modelirebis konstruqciebis gansazRvruli simravle aRweris 

erTiani sistemiTa da semantikiT. programuli sistemebis Seqmna 

mis calkeul etapebze xorcieldeba modelirebis sxvadasxva 

tipis diagramebiT, rogoricaa gamoyenebiT SemTxvevaTa, 

aqtiurobaTa, klasebisa da klasTaSorisi, mdgomareobaTa da sxva 

saxis diagramebi. 

Cven warmodgenili gvaqvs amocana sawarmoo firmis 

marketinguli qvesistemis dasaproeqteblad da kompiuterze 

asagebad unificirebuli modelirebis enis (UML) gamoyenebiT. 

sawarmoo firmaSi axali kompiuteruli teqnologiebi 

gamoyenebul unda iqnes, rogorc warmoebis dagegmvis, aRricxvis. 

analizisa da kontrolis amocanebis gadasawyvetad, aseve 
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sakonstruqtoro, teqnologiuri procesebis Sesasruleblad. igi 

ar gamoricxavs produqciis warmoebas programuli CarxebiT da 

robototeqnikis gamoyenebas sxvadasxva operaciebis 

Sesasruleblad. marketingis departamentis menejeri valdebulia 

sworad gansazRvros sabazro moTxovnilebani. erTis mxriv, 

firmaSi warmoebuli produqciis xarisxis kontrolis 

safuZvelze awarmoos fasebis politikis regulireba, meore 

mxriv marketingis departaments kavSiri aqvs firmis TiTqmis 

yvela rgolTan, rogorc mis SigniT (sawarmoo da arasawarmoo 

departamentebTan), aseve mis gareT _ sabazro maRaziebisa da 

punqtebis sainformacio agentebTan. 

kompiuteruli teqnologiebis gamosayeneblad marketingis 

marTvis procesebSi saWiroa maTi modelireba da Sesabamisi 

programuli uzrunvelyofis Seqmna. 

2.5 naxazze mocemulia sakvlevi obieqtis `marketingi” 

diagrama, romlis ovalebSic moTavsebulia konkretuli 

gamoyenebiTi SemTxvevebi, xolo `kacunebi” am SemTxvevvebTan 

funqciurad dakavSirebuli rolebia (Actors). TiToeuli ovali 

saproblemo garemos marTvis sferoa (Control sphere) da igi 

SeiZleba TviTon daiSalos ufro dabali donis konkretul 

gamoyenebiT SemTxvevebad. Nnaxazze amis magaliTia ovali 

`kontraqtis dadeba”, swored am SemTxvevisTvis ganvixilavT 

obieqt-orientirebul daproeqtebas. naxazze mocemul 

diagramasTan erTad saWiroa ganisazRvros TiToeuli 

gamoyenebiTi SemTxvevebis movlenebi (Events)  da scenarebi. 

`kontraqtis dadebis” gamoyenebiTi SemTxvevebis ZiriTad 

movlenaTa nakadi Semdegi saxisaa: 

1. sistema (an marketingis menejeri) gaxsnis produqciis monacemTa 
bazas  da sakontraqto formas (specifikacias), daafiqsirebs dakveTis 
nomers; 2. klienti ekranidan vizualurad SearCevs produqcias da 
“Tagus” orjer dawkapunebiT daafiqsirebs mas; 3. damkveTi da menejeri 
sakontraqto formaSi amoirCeven Sesabamis produqcias; 4. damkveTi 
miuTiTebs SekveTis moculobebs (kvartaluri, wliuri); 5. damkveTi 
miuTiTebs miwodebis sasurvel vadebs; 6. menejeri azustebs kvartalur 
da jamur Tanxebs; 7. menejeri beWdavs printerze kontraqtis 
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egzemplarebs; 8. damkveTi da menejeri xels aweren kontraqts da 
afiqsireben beWdebiT;   9. menejeri kontraqts inaxavs monacemTa bazaSi; 
10. sistema ganaaxlebs produqciis naSTebis (limitebis) bazas momdevno 
dakveTebisTvis. 

gamoyenebiT SemTxvevaTa diagramebis agebisa da maTi 

Sesabamis movlenaTa gansazRvris Semdeg ganixileba sistemis 

obieqtebs Soris urTierTqmedebis (Interaction) modelirebis 

meTodebi. am mizniT gamoiyeneba ori diagrama mimdevrobiTobis 

(Sequence) da Tanamoqmedebis (Collaboration). urTierTqmedebaTa 

diagramis safuZvelze xorcieldeba saproeqto samuSaos 

Semdgomi ganviTareba damproeqteblis mier. aq ganisazRvreba 

saWiro elementebi: klasebi, obieqtebi, maT Soris kavSirebi, 

operaciebi (meTodebi) da Setyobinebebi.  

urTierTqmedebaTa diagrama vizualurad aRwers 

gamoyenebiT SenTxvevebSi mimdinare procesebs, romlebic 

movlenaTa nakadebSi iqna warmodgenili. erT gamoyenebaTa 

SemTxvevas SeiZleba hqondes ramdenime urTierTqmedebaTa 

diagrama, vinaidan misi ganxorcielebis scenari, SeiZleba 

Sedgebodes alternatiul movlenaTa nakadebisagan. magaliTad, _ 

klienti irCevs produqcias da formdeba kontraqti; _ klienti 

irCevs produqcias, magram dakveTis moculobebi arasakmarisia; _ 

klienti cvlis kontraqtis monacemebs nawilobriv; _ klienti 

anulirebas ukeTebs kontraqts. 2.6. da 2.7. naxazebze 

warmodgenilia `kontraqtis dadebis” gamoyenebiTi SemTxvevebis 

Sesabamisi mimdevrobiTobis da Tanamoqmedebis diagramebi. es 

diagramebi gamoiyenebs erTi da imave elementebs, oRondac maTi 

gamosaxvis struqturebi gansxvavebulia. mimdevrobiTobis 

diagramaze procesebi mowesrigebulia droSi. aq  kargad Cans 

scenarSi movlenaTa logikuri Tanmimdevroba (marTvis aspeqti. 

Tanamoqmedebis diagramaze asaxulia kavSirebi obieqtebs 

(klasebs) Soris). aq ar Cans movlenaTa Sesrulebis mimdevroba, 

magram kargadaa gamoxatuli movlenaTa SesrulebiT gamowveul 

cvlilebaTa zegavlena dakavSirebul obieqtebze (monacemTa 

nakadebis aspeqti). 
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nax.2.5. Semsruleblebisa (Actors) da gamoyenebiTi SemTxvevebis (UseCase)U 
ordoniani diagrama 
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nax.2.6. mimdevrobiTobis diagrama 
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nax.2.7. 

Tanamoqmedebis diagrama 

                klasi           Setyobineba    

 

 

2.4. marketinguli procesebis imitaciuri modelis ageba  
agenturi modelirebis gamoyenebiT 

 

ganxilulia marketingul procesebSi imitaciuri 

modelirebis gamoyenebis efeqturoba. agreTve agenturi 

modelireba, ara rogorc tradiciuli midgomis Semcvleli, 

aramed rogorc  damatebiTi saSualeba sistemur dinamikaze da 

diskretul-SemTxveviT modelirebaze. mocemulia momsaxurebis 

martivi sistemis agenturi modelis sqema [40]. 

marketingis gareSe SeuZlebelia SevqmnaT iseTi 

TviTregulirebadi sistema, romelic swrafad da adekvaturad 

reagirebdes samomxmareblo bazarze situaciis cvlilebaze.  

Tanamedrove msoflioSi marTva xdeba sul ufro da ufro 

rTuli, radgan sazogadoebis organizaciuli struqtura 

TandaTan rTuldeba. sirTule aixsneba organizaciis sxvadasxva 

elementebis da fizikuri sistemebis urTierTqmedebis xasiaTiT. 
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sistemis erTi maxasiaTeblis Secvlas SeiZleba advilad mohyves 

sistemis sxva nawilis Secvla.  

amasTan dakavSirebiT rTuli procesebis da sistemebis 

analizis erT-erT yvelaze ufro mZlavr da gamosadeg 

instruments warmoadgens imitaciuri modelireba.  

sistemuri analizis meTodebs Soris imitaciuri 

modelireba yvelaze mZlavri instrumentia rTuli sistemebis 

gamokvlevisaTvis, romelTa marTvac dakavSirebulia 

gaurkvevlobis pirobebSi gadawyvetilebis miRebasTan. sxva 

meTodebTan SedarebiT aseTi modelireba saSualebas gvaZlevs 

ganvixiloT alternativebis didi ricxvi, gadawyvetilebaTa 

marTvis xarisxis gaumjobeseba zusti prognozuli Sedegebis 

misaRebad.  

 ganvixiloT agenturi modelireba, ara rogorc tradiciuli 

midgomis Semcvleli, aramed rogorc sasargeblo damateba 

sistemur dinamikaze da diskretul-SemTxveviT modelirebaze.   

 agenturi modelirebis cneba farTod gamoiyeneba codnis 

sxvadasxva sferoSi, magaliTad, xelovnuri inteleqti, rTuli 

sistemebis Teoria, TamaSebis Teoria da sxva. sazogadod 

miRebuli gansazRvreba `ra aris agenti~ ar arsebobs. eqspertebi 

am sferoSi jer kidev kamaToben imaze, Tu ra xarisxs unda 

flobdes obieqti, rom daimsaxuros, iwodebodes agentad. 

agenturi modelireba saSualebas iZleva avsaxoT modelSi 

realuri cxovrebis  movlenaTa mTeli speqtri, vidre amas 

sistemuri dinamika an diskretul-SemTxveviTi modelireba iZleva. 

agenturi modelireba gansakuTrebiT efeqturia im sistemis 

modelirebisas, romelic Seicavs didi raodenobiT aqtiur 

obieqtebs.  

modelireba sistemis optimizirebis realizaciis 

saSualebas iZleva. igiMemsaxureba problemis asaxvis saSualebas 

realuri samyarodan modelur samyaroSi (abstraqciis procesi). 

Cven ganvasxvavebT analitikur da imitaciur modelirebas. 

analitikur modelSi gamosasvleli funqcionalurad 
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damokidebulia Sesasvleli parametrebis erTobliobaze da am 

azriT is statikuria (nax.2.8) aseTi modeli SeiZleba realizebul 

iqnas eleqtronuli cxrilebis saxiT. Aanalitikosebi iyeneben 

imitaciur modelirebas. imitaciuri modeli SeiZleba 

ganvixiloT, rogorc mravalricxovani wesebi (diferencialuri 

utolobebi, avtomatebi, qselebi da sxva), romelic gansazRvravs, 

Tu rogor mdgomareobaSi gadava sistema momavalSi mocemuli 

mimdinare mdgomareobidan. rTuli problemebisTvis, sadac dro 

da dinamika mniSvnelovania, imitaciuri modelireba warmoadgens 

analizis moqnil saSualebas. 

 

nax.2.8.  analitikuri (statikuri) da imitaciuri (dinamikuri) modelireba 

 

 

    

 imitaciuri modelirebis gamoyenebis  erT-erT mniSvnelovan 

sferos warmoadgens klientebis momsaxurebis procesebi. 

     potencialuri klientebi xdebian klientebi ganawilebiT, 

romelic damokidebulia reklamaze da `zepir reklamaze’. 

reklamis gavlena xorcieldeba Semdegi saxiT: potencialuri 

klientebis romeliRac mudmivi procenti mTliani drois 

manZilze xdeba klientebi. rac Seexeba `zepir reklamas”, Cven 

vgulisxmobT, adamianTa jgufSi yvelas kontaqtebs yvelasTn. 

erTeul droSi yvela klienti potencialuri klientidan 

gadaiqceva klientad.   

modeli 

problema 

imitacia 

optimizi
rebuli 
modeli 

gadawyveta 
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      am midgomas safuZvlad udevs ganacxadTa koncefcia 

(tranzaqtebis), resursebi da ovaluri diagramebi, romelic 

gansazRvravs ganacxadTa nakads da resusrsebis gamoyenebas. es 

midgoma modis jevri gordanidan, romelmac 1960_ian wlebSi 

gamoigona da ganaviTara G GPSS  da realizacia gaukeTa mas IBMM 

_Tan muSaobisas. ganacxadi (tranzaqtebi GPSS _Si) _ es pasiuri 

obieqtia, romelic warmoadgens xalxs, detalebs, dokumentebs, 

amocanebs da sxva. tipiuri nakaduri diagrama naCvenebia .2.10 

naxazze. 

   

  

 

  

 

nax.2.10.  diskretul_SemTxveviTi modeli 

 

    gamoviyenoT naklebad detaluri gamokvleva 

diskretul_SemTxveviTi da agenturi modelirebis 

damokidebulebis. Cven gvaqvs individualuri obieqtebi 

(ganacxadebi), rac aadvilebs amocanas. isini namdvilad iqnebian 

agentebi. diskretul_SemTxveviT modelirebaSi ganacxadi 

pasiuria. isini imarTebian kanoniT gansazRvruli nakaduri 

diagramis blokSi. 

    ganvixiloT ganacxadis magaliTi. am yvelafers azri aqvs 

maSin, Tu gaviTvaliswinebT agentur modelSi romeliRac 

individualur qcevas. 

Semosasvleli 
gadawyveta

 

gadawyvetarigi + 
SeCereba 

procesi gamosasvleli 

resursi 
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process Tu SevxedavT ganacxadis TvalsazrisiT (an 

erTeuli resursebiT)., yoveli maTgani xdeba agenti. SeiZleba 

saWiro gaxdes dispetCerebi urTierTqmedebis samarTavad. 

ganvixiloT momsaxurebis martivi sistema. nax.2.11, sadac 

obieqtebi (xalxi, tranzaqcia da a. S.) Sedis sistemaSi, 

momsaxurdebian  (amisaTvis saWiroa resursi) erTxel an 

ramdenjerme, Cerdebian raRac drois ganmavlobaSi da gamodian. 

es obieqtebi xdeba agentebi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2.11. agenturi modelis sqema 

  

rigis obieqtebis (ganacxadi) generaciis SemTxveva 

Seesabameba axali agentis Seqmnas. Seqmnis Semdeg agenti iTxovs 

momsaxurebas, magram araa aucilebeli maSinve miiRos igi, ase 

rom agents aqvs lodinis mdgomareoba (Seesabameba ganacxads, 

romelic dgas rigSi blokSi). roca resursi warmodgenilia 

agenti gadadis momsaxurebis mdgomareobaze. damuSavebis 

dasasruls wyvets, gaimeoros Tu ara procedura, Tu gadavides 

SeCerebis mdgomareobaze. gamosasvlelze agenti anadgurebs Tavis 

Tavs. 

dakaveba 

ganTavisufleba 

agenti (erT. resursi) 

dispetCeri 

resusrs. 
warmodg. 

dasrulebu
lia 

SeCereba 

gagrZel.de
b

moTx. 
momsaxureba 

agent.ganadgure
ba 

agenti (ganacxadi) 
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funqciuri SesaZleblobebi saWiroeben  dinamikuri qcevis 

realizacias, calkeuli komponentebis adaptacias, meTodebis 

gamoyenebas, romelic efuZneba agentur_orientirebul sistemebs. 

agenturi teqnologiebis gamoyenebisas xSirad sargebloben 

Semdegi TvisebebiT: 

 monacemebi, marTvis meqanizmebi, ganawilebuli resursebi; 
 sistema Cveulebriv warmodgeba, rogorc zogadod dakavSirebuli 

komponentebi; 
 sistema Seicavs komponentebs, romlebic unda urTierTqmedebdes 

sxva programul komponentebTan. 
    Aagenturi modelirebis brZanebebis formirebisTvis gamoiyeneba 
Semdegi meTodebis da modelebis kombinacia: 

 agentebis funqcionaluri sqemebiT gansazRvruli tradiciuli 
modelebi; 

 optimizaciis ganawilebis meTodebi; 
 gadawyvetilebis miRebis ganawilebis meTodebi; 
 TamaSis Teoriis modelebi. 

    warmodgenili midgomebis realizaciisTvis gamoiyeneba 

agentur_orientirebuli modelebis instrumentebi: (Cormas, Repast, 

Swarm, Mason, Aniligic, Netlogo da sxva.)  Netlogo  _ gansakuTrebiT 

kargad gamoiyeneba sistemis kompleqsuri modelirebis dros. es 

saSualebas iZleva gamoikvlios kavSiri garkveul doneze, 

romelic Cndeba urTierTqmedebis safuZvelze. es aris  

sxvadasxva sferos kvlevis Zlieri instrumenti. garkveuli 

klasis amocanebisTvis agenturi modelireba saSualebas iZleva 

ukeTesad avsaxoT modelSi realuri movlena, vidre sistemuri 

dinamikis an diskretul-SemTxveviTi modelirebs dros.  

2.5. produqciis warmoebis informaciul-teqnologiuri 
procesebis unificirebuli da imitaciuri modelireba 

 

ganxilulia produqciis warmoebis informaciul-

teqnologiuri procesebis kvleva sistemuri analizisa da 

sawarmos marketinguli uzrunvelyofis TvalsazrisiT. 

ganixileba integrirebuli marTvis avtomatizebuli sistemis 

agebis koncefcia UML standartebiT da klient-server 

arqiteqturiT. SemoTavazebulia produqciis warmoebis procesis 

imitaciuri modelis agebis magaliTi. gamokvleulia am procesis 

uzrunvelyofis resursebis optimaluri raodenoba, romelic 
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iZleva maqsimalur mogebas da gansazRvravs damzadebuli 

produqciis moculobas [41]. 

produqciis warmoebis obieqtebis sawarmoo informaciul-

teqnologiuri procesebis gamokvlevis safuZvelze, romelic 

tardeba maTi sistemuri analizisa da eqspert-specialistTa 

Sefasebebis gaTvaliswinebiT, dadginda, rom esaa dagegmva-

warmoeba-realizaciis (anu marketingis) teqnologiuri 

procesebis informaciuli asaxvis, gadamuSavebisa da marTvis 

procesebis avtomatizaciis mravaldoniani, kompleqsuri sistema. 

masSi realizebul unda iqnas operatiuli marTvis, 

teqnologiuri, daproeqtebisa da konstruirebis, dagegmvis, 

aRricxvis, kontrolis da sxv. procesebis avtomatizacia. aseTi 

integrirebuli marTvis avtomatizebuli sistemis ageba 

momxmarebelTa funqciuri samuSao adgilebis kompiuterizaciiT, 

anu klient-server arqiteqturiTaa mizanSewonili da misi 

programuli uzrunvelyofa unda daproeqtdes Tanamedrove 

obieqt-orientirebuli standartebis, anu UML-teqnologiis 

mixedviT. calkeuli biznes-procesebis gamosakvlevad gamoiyeneba 

imitaciuri modelirebis meTodi.  

naxaz. 2.12-ze mocemulia produqciis sawarmoo firmis 

biznes-procesebis warmoebis zogadi informaciul-teqnologiuri 

sqema, Cawerili unificirebuli modelirebis enis aqtiurobaTa 

diagramis saxiT.     

samomxmareblo, saerTo bazris arsebobis pirobebSi TiTqmis 

umarTavi xdeba nebismieri produqciis warmoebisa da 

realizaciis optimaluri gegmebis Sedgenisa da maTi Sesrulebis 

kontrolis procesebi. SeuZlebelia rogorc am gegmebis, aseve 

dagegmvis meqanizmebis efeqturobis Sefaseba. SesaZlebeli unda 

iyos warmoebis teqnologiuri momzadebis procesis swrafi 

marTva. 

marketinguli procesebis marTvisas aucilebelia 

ganvixiloT warmoebisa da sabazro sistemebis urTierTkavSiri, 

produqciaze moTxovnilebisa da sareklamo samsaxuris kuTxiT.  
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sabazro moTxovn. aRricxva/analizi

prod.warmoebis gegmis proeqtis momzadeba

prod.warmoeba-miwodebis gegmis formireba

kontraqtebis portfelis formireba

saamqroTa sawarmoo programis dadgena

- SezRudvebi fasebze
- sawarmoo simZlavreebi
- drois normebi

SezRudvebi: 
- SekveTebze
- nedleulze
- masalebze

Semcvleli produqciis operat. dadgena

produqciis ekonomik.-maCveneblebis dadgena

[rentabeluria ?] 

- meTodmasalebi
- preiskurantebi da normebi
- teqnolog. reJimis ruqebi
- nedleulis xarjvis normebi
- Sromatevadoba
da saxv.

produqciis warmoeba

daumTavrebeli warmoebis aRricxva mza produqciis aRricxva

sabuRaltro aRricxva da angariSgeba

produqciis miwodebis aRricxva

sawarmoo-sameurneo analizi

- angariSgebis dokumentacia
- balansebi
- xelfasebi
- sabanko angariSebi
- da sxv.

- analizis  reporti

 

nax.2.12. produqciis warmoebis informaciul-teqnologiuri procesebis 
UML-aqtiurobis diagrama 
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reklama xels uwyobs produqciis klienturis 

maqsimalurad didi auditoriis Seqmnasa da mizidvas. reklamis 

mizania sabazro garemosa da momxmarebelTa msyidvelobiT 

qcevaze pirveladi informaciis Segroveba specialuri 

procedurebis gatarebiT. specialuri procedurebi esaa reklamis 

ZiriTadi saxeobebi, magaliTad, informaciuli, beWdviTi, audio-

vizualuri, internetuli, sagamofeno (gamofena-gayidvebi), 

suveniruli, gare, Siga da a.S. sareklamo procesis dagegmvaSi 

gasaTvaliswinebelia reklamis sxvadasxva saxeobebisa da 

saSualebebis optimaluri kombinaciis moZebna, reklamis 

efeqturobis Sefaseba da reklamisTvis biujetis gansazRvra. 

reklamis saxeobis da reklamis saxeobaTa kombinaciis SerCevisas 

gasaTvaliswinebelia Semdeg faqtorTa kvleva: momxmarebelTa 

aqtivoba, reklamis saxeobis efeqturoba, gamoyenebis periodi, 

damzadebis periodi da xarji reklamis TiToeuli saxeobis 

damzadebaze. sareklamo RonisZiebebis gatareba, garda 

produqciis mizidvisa da gacnobisa mniSvnelovan asaxvas hpovebs 

marketinguli saqmianobis warmarTvaze, rac Sesabamisad gavlenas 

axdens produqciis sawarmooo procesis dagegmvisa da marTvis 

aspeqtebze. praqtikulad, reklama saSualebas iZleva Catardes 

winaswari kvleva momxmarebelTa produqciis savaraudo 

msyidvelobiT reaqciaze. 

am TvalsazrisiT, sareklamo RonisZiebebis erT-erTi 

efeqturi saxeoba gamofena-gayidva, rac sakmaod swrafi 

saSualebaa sabazro situaciis Sesaswavlad da axal saeqsporto 

bazarze gasasvlelad produqciis mxolod minimaluri 

raodenobis an produqciis mini-saxeobebis damzadebis xarjze. 

reklamis yvela sxva saxeobebisgan gansxvavebiT gamofenebi 

SeiZleba mivakuTvnod marketinguli procesebis saerTo 

kompleqsuri RonisZiebebis gatarebis nawils, sadac 

SesaZlebelia erTdroulad gadawydes marketinguli kvlevis 

sakmaod farTo diapazoni:  magaliTad, saerTo marketinguli 

informaciis Segroveba (produqciis sxvadasxva maxasiaTeblebis 
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kvlevisTvis da gaumjobesebisTvis - fasi, xarisxi da a. S.),  

garigebebisa da gayidvebis organizeba, potencialuri 

momxmareblebis wris gamovlena, saqmiani urTierTobebis 

gamyareba, gayidvebis moculobis gazrda, konkurentunariani 

sawarmoebis kontroli da dakvirveba, dargis mdgomareobis 

Seswavla, gamocdilebis gacvla, TanamSromlobis ganviTareba, 

saqonelze da fasebze reaqciis Semowmeba, gasaRebis arxebisa da 

qselis ganviTareba da a.S.  

yvelaze mniSvnelovani da maqsimaluri Sedegi, rac 

SeiZleba miiRos kompaniam gamofena-gayidvebidan es aris 

kontraqtebi. am SemTxvevaSi kontraqtebi SeiZleba CaiTvalos 

organizaciisTvis pirveladi, realuri gasaRebis arxebis wyarod 

da Sesabamisad warmoebis dagegmvis safuZvlad. 

kontraqtebis arsebobis SemTxvevaSi, marketinguli 

procesebis warmoebis mravalmxrivi da rTuli sistema, 

dekompoziciis mxriv SesaZlebelia davyoT xuT ZiriTad 

ganzogadebul etapad – bazari (miznobrivi klienturis 

moTxovnilebaTa gansazRvra kontraqtebis mixedviT), warmoebis 

dagegmva (sawarmoo simZlavreebis gaTvaliswineba orientirebuli 

realur dakveTaze), warmoeba, gagzavna da miwodeba.  

am SemTxvevaSi marketinguli kvleviT kompaniam unda miiRos 

rekomendaciebi, drois ra periodSi aris SesaZlebeli miRebuli 

kontraqtebis Sesruleba, ra materialuri xarjiT. 

marketinguli samsaxuris mizania miRebuli kontraqtebis 

safuZvelze, sawarmoo simZlavreebis gaTvaliswinebiT 

organizaciis materialuri da aramaterialuri resursebis 

optimalurad gamoyenebis (xarjebis Semcirebis, produqciis 

TviTRirebulebis fasis SesaZlo daweva, axali potencialebis 

gamoyeneba da a.S.), miwodebis efeqturi gzebis moZebnis (adgilis, 

drois da miwodebis xerxebis arCeva) apeqtebis kvleva droiTi 

efeqturobis mimarTebaSi. amgvari modelis marketinguli kvlevis 

istrumentad efeqturia petris-qselis gamoyeneba, rac 

SesaZleblobas iZleva procesebis mizez-Sedegobrivi da 
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mimdevrobiT-paraleluri Sesrulebis safuZvelze gaanalizebul 

iqnas sistemis maxasiaTeblebi.  

2.13 naxazze mocemulia feradi petris qselis fragmenti 

sawarmoo firmis marketinguli procesebis gamsxvilebuli 

modelirebiT [42]. aq gadasasvleebis blokebSi naCvenebia, 

magaliTad, sabazro moTxovnilebaTa gansazRvris, kontraqtebis 

formirebis, warmoebis dagegmvis, warmoebis teqnologiuri 

momzadebis, produqciis warmoebis, damkveTebze gadacema-

gagzavnis, Sedegebis analizis da axali gadawyvetilebebis 

miRebis procesebi.  

TiToeuli maTgani unda gaiSalos damoukidebeli petris 

qseliT da moxdes maTi analizi, amasTanave Seiqmneba erTiani 

ierarqiuli sistema Cadgmuli petris qveqselebiT.  

danieli mecnier-inJinrebis mier Seqmnili feradi petris 

qselebis grafo- analizuri CPN-instrumenti iyenebs obieqt-

orientirebuli, vizualuri daprogramebis principebs, misi ena 

CPN ML saSualebas iZleva aRiweros qselis feradi komponentebi 

(markerebi), cvladebi, konstantebi da TviT poziciebis, 

gadasasvlelebisa da rkalebis teqsturi aRwerebi, rac erTgvar 

komforts qmnis qselis wasakiTxad da gasagebad.  

2.14 naxazze naCvenebia am instrumentis funqciebis, 

daxmarebis, ofciebisa da aRweris (Declarations) Cveni qselis 

magaliTze. moviyvanT zogierT ganmartebebs CPN-is wasakiTxad. 

qselis yovel pozicias gaaCnia minimum ori Wde: saxeli, romelic 

aRmniSvneli wris an elifsis SigniT iwereba da martivi an 

Sedgenili tipi (poziciis gverdiT, kursiviT, sakvanZo sityva 

type, color an string). magaliTad, pozicia „kontraqtebi“ INTxDATA 

tipisaa, romelic winaswargansazRvruli INT da DATA tipebis 

dekartuli namravliT warmoiqmneba. feradi petris qseli Seicavs 

„ferad“ markerebs, romlebic konkretuli tipis SesaZlo 

mniSvnelobaTa simravle an multisimravlea.       
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nax.213. marketinguli procesis fragmenti CPN-is garemoSi 
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nax.2.14 

ganisazRvreba konstantebi 

(sakvanZo sityva val), cvladebi (var) 

da funqciebi (fun). sxvadasxva tipis 

monacemTa Soris kavSirebis 

asaxvisTvis gamoiyeneba simravleTa 

da kompleqtebis Teoriis 

elementebi.  

garda monacemTa tipisa, 

yoveli poziciis gverdiT SeiZleba 

aisaxos mocemul momentSi Semavali 

feradi markerebi. sainicializacio 

markireba xazgasmuli teqstis 

saxiT gamoitaneba. magaliTad, 

sawyis mdgomareobaSi pozicia 

„kontraqtebi“ Seicavs INTxDATA tipis ferad markerTa 5-

elementian simravles (sainicializacio markireba):  

{1`(1,”kontraqti_1“), 1`(2, „ kontraqti_2“), 1`(3, „ kontraqti_3“), 1`(4, 

„ kontraqti_4“), 1`(5, „##### “) }. aq bolo, me-5 elementi Seesabameba 

dasasrulis identifikacias - stop. 

sayuradReboa „1“-iani yoveli elementis dasawyisSi (mas 

koeficienti ewodeba), romelic miuTiTebs, rom poziciaSia 

araumetes 1 cali mocemuli feris monacemi (anu arsebobs 

mxolod erTi kontraqti nomriT „kontraqti_1“, romlis feria - 

rigiTi nomeria 1). am SemTxvevaSi gvaqvs monacemTa elementebis 

simravle.  

meore magaliTi, pozicia `mza produqcia~ Sedgeba 157 

elementisgan (1+5+3+10+7+100+30+ 1), romlebic 7 sxvadasxva 

(markerebis feris) damzadebuli produqtis raodenobas, anu 

multisimravles asaxavs. 

procesebis Sesrulebis dro (dayovneba) aisaxeba 

gadasavlelTan simbolos da drois erTeulis (magaliTad, @+7, 

@+wait) miTiTebiT, sadac wait winaswar gansazRvruli konstantaa.   
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amave naxazze asaxulia aradeterminirebuli logikuri 

gamosaxuleba (pirobis bloki) feradi petris qselis rkalebze, 

romelic gadasasvlelTa gaSvebis sxvadasxva pirobebs da 

Sedegebs asaxavs, anu logikuri pirobis WeSmaritebisas 

gadasasvlels gansxvavebuli mniSvneloba miewodeba (an 

gadasasvlelidan gansxvavebuli mniSvneloba gamova), mcdarobisas 

– gansxvavebuli. magaliTad, gadasasvels `produqciis partiis 

gadagzava~ gamosasvlel rkalze aqvs logikuri piroba - Tu 

gamogzavnili produqciis nomeri (n) emTxveva klientis 

kontraqtiT misaReb produqciis nomers (k), maSin gvaqvs `true~, 

winaaRmdeg SemTxvevaSi `false~, rac imas niSnavs, rom saWiro 

produqcia araa mosuli. Tu yvelaferi wesrigSia, maSin mimRebi 

ugzavnis mwarmoebels Setyobinebas gadasasvleliT `dasturis 

gamogzavna~. produqciis da Setyobinebis gadacemaTa qselSi 

SemTxveviTi procesis arseboba ganpirobebulia dayovnebis 

cvladi drois gamo, rac aisaxeba colset NetDelay=int with 25..75, fun 

DEL( ) =NetDelay.ran( ) random-funqciiT. logikuri pirobis 

mniSvneloba sxvadasxva SemTxvevebSi sxvadasxvanairad 

ganisazRvreba. interaqtiul simulatorebSi WeSmariteba-

mcdarobas Tavad momxmarebeli gansazRvravs, avtomaturi 

simulaciisas – SemTxveviT sidideTa generatori.  

2.15 naxazze naCvenebia CPN-garemoSi petris qselis agebisa 

da imitaciuri modelirebis vizualuri komponentebi. simulaciis 

me-3 Rilaki (mwvane rgoliT) saSualebas iZleva iteraciulad, 

xeliT avamuSavoT CvenTvis saWiro gadasasvleli (airCeva 

ramdenime alternatiulidan). me-6 Rilaki iZleva saboloo 

markirebis suraTs. 1-eli Rilaki – ki aRadgens sawyis markirebas, 

eqsperimentis Tavidan Casatareblad.   

       

nax.2.15 petris qselis Seqmnisa da imitaciuri modelirebis instrumentebi 
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2.16 naxazze naCvenebi gvaqvs Cveni qselis fragmenti 
ramdenime bijis Semdeg, sadac Cans markerebis Secvlili 
mdgomareoba. Tavidan gaiSveba gadasasvleli `warmoebis dagegmva~ 
(ix. nax.1), vinaidan mis Sesasvlel poziciebSi `kontraqtebi~ da 
`sawarmoo simZlavreebi~ mzadaa markerebi,  romlebic 
gadaadgildeba poziciebSi `sawarmoo gegma~ (n=1, p=”Contr_1”) da 
`G~ (w=1). es ukanaskneli aris signali imis Sesaxeb, rom 1-eli 
kontraqtiT gaTvaliswinebuli produqciis sawarmoeblad 
saWiroa `warmoebis teqnologiuri momzadeba~, rasac asrulebs 
Sesabamisi gadasasvleli. amgvarad, Tu nedleulic Semosulia 
(poziciaSi `nedleuli~ aris 1 markeri), maSin gadasasvleli 
`warmoeba~ amuSavdeba. paralelurad qselSi gaiSveba 
`produqciis partiis gacemis~ gadasasvleli da markeri gadava 
`gagzavnis~ A-poziciaSi (n=1, p=”Prod_1”). transportirebis 
garkveuli drois Semdeg (stoqastikuri dro: @+DEL( ) ) 
produqcia miaRwevs damkveTamde da a.S. 

 

 

nax.2.16. imitaciuri modelirebis Sualeduri etapi 
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CPN-is simulaciis instrumentiT SesaZlebelia markirebaTa 

mdgomareobebisa da statistikuri analizis Catareba, Sesabamisi 

diagramebis agebiT.    

feradi petris qselebSi kargadaa Serwymuli petris 

qselebisa da daprogramebis Teoria (ierarqiuloba, moduluroba 

– didi sistemebis modelirebisTvis), rac mis did praqtikul 

Rirebulebasac ganapirobebs Tanamedrove informaciul 

teqnologiaTa gamoyenebis mraval sferoSi, gansakuTrebiT 

biznesisa da marketingis menejmentis amocanebis gadasawyvetad. 

 

2.6. marketingis procesebis CPN modelis dekompozicia  
ierarqiul modulebad 

 
Cvens mier wina paragrafSi agebuli marketinguli 

procesebis erTiani CPN modeli kompleqsuri kvlevis obieqtia. 

misi, rogorc imitaciuri modelis detaluri analizis Catareba 

sakmaod rTulia, erTis mxriv poziciebis, gadasasvlelebisa da 

SesaZlo markirebaTa mdgomareobebis didi moculobebis gamo, 

meores mxriv feradi markerebis Sesabamisi procesebis aRweris, 

maTi qselSi moZraobis da informaciuli nakadebis gadatanis 

didi sirTulia gamo. amotom saWiro xdeba kvlevis obieqtis 

dekompoziciis ganxorcieleba, rac CPN modelis warmodgeniT 

moxdeba misi ierarqiulad dakavSirebuli modulebis safuZvelze 

(ise, rogorc programuli paketi Sedgeba modulebisgan, 

struqturuli daprogramebis principebiT) [31,32] 

amgvarad, produqciis sawarmoo firmis marketinguli 
procesebis modelirebisaTvis gveqneba Semdegi ZiriTadi 
ierarqiuli modulebi: 

1. sabazro moTxovnebis gansazRvris; 
2. produqciis warmoebis dagegmvis; 
3. warmoebis teqnikuri momzadebisa da produqciis warmoebis; 
4. produqciis gacemis (sasawyobo meurneoba); 
5. produqciis gadagzavnis (transportireba); 
6. produqciis miRebis da damkveTis Setyobinebis; 
7. faqtobrivi mdgomareobis aRricxvis; 
8. sawarmoo da sarealizacio gegmebis Sesrulebis analizis; 
9. ekonomikuri maCveneblebis angariSisa da analizis; 
10. axali sabazro strategiis formirebis da a.S. 
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nax.2.17. sawyisi mdgomareoba 

 

nax.2.18. Sualeduri mdgomareoba (produqciis 3 partiis gadacemis 
Semdeg) 
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nax.2.19. saboloo mdgomareoba (produqciis 7 partiis gadacemis Semdeg) 

 

naxazze Cans, rom markers Next_Send–Si aqvs droiTi Wde. 

intuiciurad es niSnavs, rom mimwodebels ar SeuZlia axali 

Prod.partiis_gacema –is an Receive Acknow–is gaSveba, Tu erT-erTi 

mainc amaTgan ukve gaSvebulia da ar damTavrebula.           

imitaciuri modelze simulaciis ramdenime bijis Semdeg 

miiReba damyarebuli mdgomareoba, saboloo markirebiT. 

Shemdegi_migeba–is droiTi WdiT Cans, rom produqciis bolo 

partia miRebul iqna 1791 driTi erTelisas, xolo  NextSend–is 

droiTi Wde gviCvenebs, rom bolo Setyobineba produqciis 

miRebis Sesaxeb movida 1850 droiT erTeulSi. 

droiTi Wdeebi poziciaze MzaProduqcia miuTiTebs 

produqciis partiebis (ganmeorebiTi) gadacemis droebze. 

magaliTad, pirveli partia gadaica 336 droiTi erTeulisTvis, 

meore 465, mesame 831 da a.S.         

Cveni droiTi CPN-modeliT SeiZleba gamovikvlioT 

marketinguli procesis `produqciis_gadagzavnis~ Sesrulebis 

maxasiaTeblebi. magaliTad, paketebis ganmeorebiTi gadacemis 
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dayovnebis drois (wait) sxvadasxva mniSvnelobisaTvis. xanmokle 

dayovneba zrdis Sanss ganmeorebiTi gadagzavnebis Tavidan 

asacileblad. igi aseve zrdis Sanss, rom  operacia Dasturis_migeba 

gadaidos, radgan procesi Prod.partiis_gacema dakavebulia 

ganmeorebiTi gadagzavniT.  

grZeli dayovneba niSnavs, rom saWiro iqneba didxans cda, sanam 

mimwodebeli darwmundeba, rom paketi an dasturi iqna dakarguli. 

simulaciis procesSi, sxvadasxva wait-mniSvnelobiT SeiZleba 

dadgindes optimaluri mniSvneloba ganmeorebiTi gadacemis 

dayovnebisaTvis.   

 

2.7. produqciis realizaciis procesis CPN-qselis  
modulis mdgomareobaTa sivrcis analizi   

 

axla ganvixiloT marketingis procesisTvis mza produqciis 

damkveTebze miwodebis (realizaciis) gegmis Sesrulebis 

(aRricxvis) Sesabamisi CPN petris qselis analizis amocana e.w. 

mdgomareobaTa sivrcis safuZvelze. 

mdgomareobaTa sivrce (State Space) aris kvlevis obieqtis 

Sesabamisi modelis yvela SesaZlo mdgomareobis erToblioba. 

TviT mdgomareoba, rogorc es klasikur petris qselebSia 

miRebuli, asaxavs markerTa ganawilebas qselis poziciebis 

mixedviT, anu markirebebs. qselis romelime gadasasvlelis 

amuSavebis (gaSvebis) Semdeg xdeba mis Sesasvlel da 

gamosasvlel poziciebSi markerTa raodenobis cvlilebebi. am 

dros qseli gadadis axal mdgomareobaSi. 

aseTi procesi SeiZleba romelime bijze daiblokos, anu 

CixSi Sevides, rac imis mauwyebelia, rom aseTi modeli da misi 

Sesabamisi realuri obieqti ver miaRwevs mizans, saboloo 

Sedegs. amgvarad qseli yofila arasakmarisad mdgradi da igi 

moiTxovs koreqtirebas.  

Cvens SemTxvevaSi saqme gvaqvs mza produqciis miwodebasTan 

damkveTebze, romlis gegmac kontraqtebis safuZvelze iqna 
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Sedgenili da misi Sesruleba aucilebelia (raTa ar moxdes 

xelSekrulebis darRvevasTan dakavSirebuli sajarimo sanqciebis 

daweseba). Cveni modelis fragmentis safuZvelze, romelic wina 

paragrafSi ganvixileT, xdeba mza produqciis gacema sawyobidan, 

Semdeg transportireba da damkveTamde mitana. damkveTi, 

produqciis miRebisTanave agzavnis dasturis Setyobinebas da 

mimwodebeli amis Semdeg zrunavs momdevno partiis damzadebasa 

da miwodebaze. 

araa gamoricxuli SemTxvevebi, rom produqciis partia ver 

mivides droulad damkveTTan (garkveuli obieqtur-subieqturi 

mizezebis gamo), an daikargos dasturis Setyobineba. aseT 

SemTxvevebSi saWiroa informaciis droulad gamokvleva da 

arSesrulebuli proceduris gameoreba. 

Cveni feradi petris qselis gadasasvlelebi, rogorebicaa 

Produqciis partiis gacema, Produqciis partiis gadagzavna, Produqciis partiis migeba, 

dasturis gagzavna da a.S. xasiaTdeba droiTi dayovnebebiT, romlebic 

an konstanturi mniSvnelobisaa, an SemTxveviTi ricxvebis 

diapazonidan aiReba sistemis mier. 

amgvarad, CPN-instrumentiT SesaZlebelia mdgomareobaTa 

sivrcis angariSis mTliani procesis sruli avtomatizacia, rac 

mniSvnelovnad aCqarebs qselis diagnostikis process misi 

realur obieqtTan adekvqturobis Sesaxeb, anu ramdenad sworad 

asaxavs modeli realuri obieqtis yofaqcevas.   

mdgomareobaTa sruli sivrce – orientirebuli grafiT 

aisaxeba, romelSic mwvervalebi Seesabameba qselis dasaSveb 

markirebebs, xolo rkalebi – movlenebs damakavSirebeli 

elementebiT. e.i. M1 mdgomareobidan (markirebidan) sistema 

gadadis M2 mdgomareobaSi, rodesac arsebobs rkali 

damakavSirebeli (n, p)- elementiT, sadac n-feradi markeria, xolo 

p- informaciuli nawili. 2.20 naxazze naCvenebia petris qselis 

sawyisi mdgomareobis fragmenti {n=1, p=”Prod1”} elemetiT.        
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nax.2.20. sawyisi markireba              nax.2.21. markireba pirveli bijis Semdeg 

 

2.21 naxazi ki Seesabameba petris qselis axal markirebas 

pirveli bijis Semdeg. aq SesamCnebia, rom A-poziciaSi gaCnda 

axali, 1 markeri, romlis feri=1, monacemi=”Prod1”. amasTanave es 

markeri movida qselis amuSavebidan t=12 droiTi erTeulis (mag., 

wuTi) Semdeg (vinaidan Produqciis partiis gacemis gadasasvlelis 

droiTi dayovnebaa @+12). axla gaaqtiurda Produqciis partiis 

gadagzavnis gadasasvleli da SesaZlebelia aseve Produqciis partiis 

gacemis gadasasvlelis xelaxali gaSvebac. es orive procesi 

SeiZleba Sesruldes paralelurad, isini erTmaneTs xels ar 

uSlian.  

2.22 naxazze naCvenebia Pproduqciis partiis gadagzavnis 

gadasasvlelis aqtiuri mdgomareoba. aq markerebi aris A da SP 

poziciebSic.  

 

nax.2.22 
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am gadasasvlelidan B–poziciaSi Semavali rkali logikur 

pirobas akontrolebs, anu dasaSvebia ori SemTxveva: 

TP+=( Produqciis_partiis_gadagzavna, <n=1,p=”Prod1”, success=true>), 

TP-=( Produqciis_partiis_gadagzavna, <n=1,p=”Prod1”, success=false>). 

aq es ori damakavSirebeli elementi TP+ da TP- imyofeba 

konfliqtSi erTmaneTTan, anu erTis Sesruleba meores 

gamoricxavs. pirveliT modelirdeba qselSi produqciis partiis 

warmatebiT gadacema, xolo meoreTi ki – am partiis danakargia 

saxeze. 

2.23. naxazze naCvenebia aRwerili procesis Sesabamisad Cveni 

qselis mdgomareobaTa sivrcis fragmenti, romelic, rogorc 

aRvniSneT, orientirebuli grafiTaa warmodgenili. 

 

nax.2.23. mdgomareobaTa sivrcis fragmenti CPN-modelisaTvis 
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2.24 naxazze mocemulia 

imitaciuri modelirebisa 

(simulaciis) da mdgomareobaTa 

sivrcis analizis reportebis 

momzadebis instrumenti. aRniSnuli 

CheckBox-is CarTvis SemTxvevaSi, 

reportebi avtomaturad moTavsdeba 

C:\temp saqaRaldeSi, romelic 

winaswar unda Seiqmnas. 

2.25. naxazze mocemulia CPN-

qselis funqcionirebis fragmenti 4 

produqciis partiis normaluri 

gadagzavnisaTvis.  

nax.2.24 

 

 

 
nax.2.25. State Space - instrumentiT 
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statistikuri monacemebis listingi: 

 Statistics   // mdgomareobaTa sivrcis statistika 
-------------------------------------------------------------------- 
  State Space  // mdgomareobaTa sivrce 
    Nodes:  55                   // mwvervalebis raodenoba 
    Arcs:   58                   // rkalebis raodenoba  
    Secs:   0                    // erTi bijis Semdeg dro 0-ia 
    Status: Partial              // nawilobivaa Sesrulebuli 
 
  Scc Graph    // mkacrad dakavSirebul elementTa grafi 
    Nodes:  55 
    Arcs:   58 
    Secs:   0 
 
 Boundedness Properties // markerebis raodenoba poziciebSi (max, min) 
-------------------------------------------------------------------- 
  Best Integers Bounds    Upper      Lower 
  Market'A 1              1          0        //aris 1  an 0 markeri 
  Market'B 1              1          0 
  Market'C 1              1          0 
  Market'D 1              1          0 
  Market'Migebuli_produqcia 1 
                          1          1 
  Market'Mza_produqcia 1  8          8        // yovelTvis 8 markeria 
  Market'NextSend 1       1          1        // yovelTvis 1 markeria  
  Market'SA 1             1          1 
  Market'SP 1             1          1 
  Market'Shemdegi_migeba 1 
                          1          1        // yovelTvis 1 markeria 
  Market'Wait 1           1          1 
 
  Best Upper Multi-set Bounds         // multi-simravlis kavSirebi 
  Market'A 1          1`(4,"Prod4_")  // gadacemulia me-4       
  Market'B 1          1`(4,"Prod4_")  // gadacemulia me-4 
  Market'C 1          1`5             // Semdegi und iyos me-5 
  Market'D 1          1`5             // Semdegi und iyos me-5 
  Market'Migebuli_produqcia 1 
                      1`"Prod1_Prod2_Prod3_Prod4_" 
  Market'Mza_produqcia 1  // aq yovelTvis 7 feris produqciaa 

1`(1,"Prod1_")++ 
1`(2,"Prod2_")++ 
1`(3,"Prod3_")++ 
1`(4,"Prod4_")++ 
1`(5,"Prod5_")++ 
1`(6,"Prod6_")++ 
1`(7,"Prod7_End")++ 
1`(8,"########") 

  Market'NextSend 1   1`4++            // aq bolo iyo me-4 da 
                      1`5              // Semdegi unda iyos me-5 
  Market'SA 1         1`8         // aq yovelTvis aris 8 markeri  
  Market'SP 1         1`8         // aq yovelTvis aris 8 markeri 
  Market'Shemdegi_migeba 1 
                      1`5         // aSemdegi unda iyos me-5  
  Market'Wait 1       1`100    // dayovnebis dro mudmivia: 100  
 
  Best Lower Multi-set Bounds 
  Market'A 1          empty       // carielia (anu poziciaSi SeiZleba 
  Market'B 1          empty       // ar iyos markeri) 
  Market'C 1          empty 
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  Market'D 1          empty 
  Market'Migebuli_produqcia 1 
                      1`"Prod1_Prod2_Prod3_Prod4_" 
  Market'Mza_produqcia 1 

1`(1,"Prod1_")++ 
1`(2,"Prod2_")++ 
1`(3,"Prod3_")++ 
1`(4,"Prod4_")++ 
1`(5,"Prod5_")++ 
1`(6,"Prod6_")++ 
1`(7,"Prod7_End")++ 
1`(8,"########") 

  Market'NextSend 1   empty 
  Market'SA 1         1`8 
  Market'SP 1         1`8 
  Market'Shemdegi_migeba 1 
                      1`5 
  Market'Wait 1       1`100 
 
 Home Properties 
-------------------------------------------------------------------- 
  Home Markings:  Initial Marking is not a home marking 
 
 Liveness Properties 
-------------------------------------------------------------------- 
  Dead Markings:  33 [55,54,53,52,51,...] 
  Dead Transitions Instances: None 
 
  Live Transitions Instances: None 
 
 Fairness Properties 
-------------------------------------------------------------------- 
  No infinite occurrence sequences. 

da a.S. mTliani imitaciuri procesis dasrulebis Semdeg suraTi 

Seicvleba.  

 

aRniSnuli statistika emsaxureba qselis muSaobis 

procesis istoriis damaxsovrebas, poziciebis mdgomareobaTa, 

gadasasvlelebis gaSvebebisa da markerebis moZraobis Sesaxeb. 

isini Semdgomi analizisTvis gamoiyeneba (ix.dan.3). 

 

2.8. kontraqtebi produqciis warmoeba-realizaciis  
sistemisaTvis da rentabeloba 

 

ganvixiloT bazris Seswavlisa da zogierT saqonelze 

prognozirebadi moTxovnis Sefasebis amocana. bazari Sedgeba m 

segmentisagan, romlebic gamoirCeva rigi niSnebiT (teritoria, 

momxmarebelTa tipi da a. S.). miviRoT, rom i-ur segmentSi aris am 

saqonlis Ni  potenciuri momxmarebeli.  Pi –iT aRvniSnoT imis 
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albaToba, rom SemTxveviT arCeuli potenciuri momxmarebeli 

daTanxmdeba SeiZinos saqoneli SeTavazebul fasad. am 

SemTxvevavaSi igulisxmeba, rom yoveli momxmarebeli SeiZens 

saqonlis araumetes erT erTeuls da mosalodneli V moTxovna 

SeiZleba Sefasdes, rogorc:  

∑
=

=
m

i
PiNiV

1
 

amgvarad, bazris Seswavlisa da moTxovnis prognozirebadi 

amocana  bazris segmentebis mixedviT daiyvaneba Pi    albaTobebis 

Sefasebaze [43].  

bazris Seswavlis gavrcelebuli meTodia potenciuri 

momxmareblebis uSualo gamokiTxva anketirebis (piradi 

kontaqtebiT, telefoniT, fostiT da a.S.) vTqvaT SeswavlisaTvis 

gamoyofili saxsrebi sakmarisia R potenciuri momxmareblis 

gamosakiTxad (SeiZleba iTqvas, rom marketinguli samsaxuris 

resursi Seadgens R erTeuls).  

rogor gavanawiloT es resursebi da bazris segmentebs 

Soris da bazris Seswavlis rogori strategia avirCioT ? am 

amocanebis amoxsna damyarebulia marketinguli informaciis 

sistemaze. 

marketinguli informaciis sistema adamianTa 

urTierTkavSirebis, mowyobilobebis, meToduri saSualebebis 

mudmivmoqmedi sistema, romlis daniSnulebaa aqtualurad 

drouli da zusti informaciis Segroveba. misi klasifikacia, 

analizi, Sefaseba da gavrceleba. marketinguli sferos 

ganmkarguleblebi sistemas gamoiyeneben dagegmvis 

srulyofisaTvis. marketinguli RonisZiebebis cxovrebaSi 

ganxorcielebisa da kontrolisaTvis marketinguli informaciis 

sistemis gamoyeneba, saSualebas iZleva mnisvnelovnad 

SevamciroT danakargis riski. rac gamowveulia situaciis 

SecdomiT Sefasebisas. 
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Ggadawyvetilebebis miRebisas mniSvnelovan rols asrulebs 

garemos raodenobrivi maxasiaTeblebis prognozi aseTi 

maxasiaTeblebis magaliTad SesaZlebelia dasaxeldes: 

_ sareklamo gancxadebebis publikaciebis mizedviT firmaze 
mimarTvebis raodenoba; 

_ navaWris wili yvela imaT Soris, vinc firmas mimarTa da misi 
cvlileba servisis gaumjobesebisa da asortimentis gafarToebisas; 

_ firmis gayidvebis moculobis cvlilebebi fasebisa da 
(moTxovnilebebis fasebze damokidebulebis Sesabamisad) da sxva 
pirobebis cvlilebisas: 

_ axal bazarze gasvlisas, gayidvebis mosalodneli moculoba; 
_ konkurentebis gayidvebis pirobebi da fasebi. 
imisaTvis, rom msgavs kiTxvebze miviRoT sakmaod zusti 

pasuxebi, aucilebelia didi raodenobis obieqtebidan SevkriboT 

monacemebi, praqtikulad SeuZlebelia saxsrebisa da drois 

SezRudulobis gamo. amitom bunebrivia Sefasebis statistikuri 

meTodebis gamoyeneba. am SemTxvevaSi yvelaze popularulia 

SerCeviTi meTodi. 

SerCeviTi meTodis sqematuri aRwera aseTia: CvenTvis 

saintereso N raodenobis obieqtidan (e.w. generaluri 

erToblioba) SemTxveviTi gziT SeirCeva n obieqtiani amonakrebi. 

SerCeuli obieqtebisaTvis Seiswavleba saintereso niSnebi da 

ganisazRvreba amonakrebis Sesabamisi maxasiaTeblebi. SemdegSi 

miRebuli Sedegi gavrceldeba mTel generalur erTobliobaze. 

amasTan Tu amonakrebSi CvenTvis saintereso niSnis mniSvneloba 

zustad gansazRvrulia da tolia magaliTad x–is, maSin am 

niSnis mniSvneloba generaluri erTobliobisaTvis (aRvniSnoT 

igi X-iT) SeiZleba ganisazRvros mxolod rogorc ndobis 

intervali. amasTan rac ufro meti obieqtia amonakrebSi, miT 

ufro viwroa ndobis intervali da amitom Sedegi SeiZleba 

miviRoT nebismieri saWiro sizustiT.  

amonakrebidan miRebuli informaciis damuSavebis ZiriTadi 

meTodebidan moviyvanoT erT_erTi. es aris saSualo da jamuri 

mniSvnelobebis Sefasebis meTodika. 

N  obieqtidan TiToeul obieqts aqvs raRac raodenobrivi Xi  
niSani. i _ obieqtis nomrebia, maSin Cven gvainteresebs generaluri 
erTobliobis Semdegi maxasiaTeblebi: 
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_ jamuri moxmareba: 

X=X1+X2+…+Xn; 

_saSualo mniSvneloba erT momxmarebelze: 

N
XnXXX +++

=
...21

; 

Tu gamovikvlevT n moculobis obieqtebis amonakrebs da 

yoveli maTganisaTvis ganvsazRvravT X mniSvnelobas, maSin 

SesaZlebelia ganisazRvros amonakrebisaTvis jamuri da saSualo 

mniSvneloba: 

jamuri mniSvneloba  x=x1+x2+…+xn: 

saSualo mniSvneloba 
n

xnxxx +++
=

...21
; 

imisaTvis, rom miviRoT generaluri erTobliobis 

raodenobrivi mniSvnelobis jamuri mniSvneloba, aucilebelia 

niSnis saSualo mniSvneloba gamravldes erTeulTa raodenobaze 

generalur erTobliobaSi: 

NNxX Δ±= * ; 

am gamosaxulebebis meSveobiT amoixsneba marketinguli 

gamokvlevebis optimaluri dagegmvis rigi amocanebi. 

standartuli nakrebi vuwodoT produqciis im saxeobebis 

erTobliobas, romlebic funqciurad srulyofilia. aqvs zomadi 

da kontrolirebadi Tvisebebi. imisgan damoukideblad, 

gankuTvnilia uSualod gamoyenebisaTvis, Tu Semdgomi 

gadamuSavebisTvis. standartuli erTobliobis funqciuri 

srulyofa niSnavs, rom produqciis saxeobebis Sesabamisi 

erToblioba akmayofilebs yvela moTxovnas. standartuli 

nakrebis cneba SeiZleba gamoviyenoT rogorc  produqciis 

saxeobebis raRac erTobliobisaTvis, aseve calkeuli 

saxeobisaTvis. 

imisaTvis, rom SevadaroT gansxvavebuli nakrebebi 

SemoviRoT ori maCvenebeli mar-Jinaluri mogebisa da 

fiqsirebuli danaxarjebis maCvenebeli. rogorc cnobilia, mar-

Jinalur mogebas uwodeben mogebas, gansazRvruls mxolod 
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cvladi xarjebis gaTvaliswinebiT. yoveli produqciis warmoeba 

cvladi danaxarjebis garda moiTxovs (proporciulebs 

gamoSvebuli moculobisa) fiqsirebul anu mudmiv (pirobiTad 

mudmiv) danaxarjebs, e.i. gamoSvebis moculobisagan 

damoukidebels. 

vTqvaT gvaqvs n produqti, romlis warmoeba teqnologiurad 

ganxorcielebadia drois ganxilul periodSi. j∂  -Ti aRvniSnoT j 

–uri produqciis sawarmoebeli cvladi xarjebi, bj –Ti mudmivi 

anu fiqsirebuli xarjebi, pj –Ti j –uri produqtis erTeulis mar-

Jinaluri mogeba, xolo vj –Ti j –ur produqtze moTxovnileba. 

vTqvaT standartuli nakrebi Sedgeba Q produqtisagan, maSin 

erToblivi mar-Jinaluri moTxovna iqneba: 

∑
=

=
Qj

PjVjQP )( ; 

xolo erToblivi fiqsirebuli xarjebi: 

∑
=

=
Qj
bjQB )(  ; 

Bp −=Π  sxvaoba Seadgens im mogebas, romelsac Q 

standartuli nakrebi iZleva. 

optimaluri standartuli nakrebis gansasazRvravi amocanis 

Camosayalibeblad m–iT aRvniSnoT gansxvavebuli tipis 

moTxovnilebebis ricxvi. Ri–iT produqtebis is simravle, 

romelsac SeuZlia daakmayofilos i –uri moTxovnileba, Vij –iT j –

uri produqtebis raodenoba i–uri moTxovnilebis 

dasakmayofileblad. Wj –Ti agreTve moTxovnilebis raodenoba, 

romelic dakmayofilebulia produqtiT Q standartuli 

nakrebidan. am SemTxvevaSi j -uri produqtis moTxovnileba 

Sedgeba 

∑
∈

=
wji

VijVj ; 

produqtebis Q simravles ewodeba sruli, Tu nebismieri i –

uri moTxovnilebisaTvis moiZebneba iseTi Qj∈ produqti, rom 

Wi∈ ; (e.i. moiZebneba produqti, romelsac SeuZlia 
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daakmayofilos i–uri moTxovnileba). cxadia, rom standartuli 

nakrebi unda iyos produqtebis sruli simravle. 

ganisazRvros Q sruli simravle, romlisTvisac mogebis 

sidide maqsimaluria: 

∑
=

−=Π
Qj

bjPjVjQ )()(  ; 

im SemTxvevaSi Tu ganixileba sakmaod didi periodi 

mogebisa da fiqsirebuli xarjebis gansazRvrisas aucilebelia 

droSi maTi cvlilebis, agreTve inflaciis da diskontirebis 

gaTvaliswineba. 

rogorc wesi gegmiur ekonomikaSi standartizaciis amocana 

wydeboda erToblivi xarjebis minimumis kriteriumiT. sabazro 

ekonomikaSi aseTi kriteriumi uvargisia, vinaidan is ar 

iTvaliswinebs produqtebis samomxmareblo Rirebulebas. 

 
axla ganvixiloT rentabelobasTan dakavSirebuli 

sakiTxebi. rogorc cnobilia, rentabeloba (profitability) gamosaxvs 

sawarmos momgebianobas, Tu sawarmo Tavisi muSaobis Sedegad 

faravs yvela danaxarjebs da iZleva mogebas igi CaiTvleba 

rentabelurad, xolo zaralian sawarmoebs ewodebaT 

ararentabeluri [44]. 

mogeba (profit) warmoadgens samrewvelo sawarmoTa (dargTa) 

erT_erT umniSvnelovanes safinanso_ekonomikur maCvenebels, 

romelic axasiaTebs sawarmos samrewvelo da sameurneo 

saqmianobis efeqturobis dones. 

mogeba _ samrewvelo sawarmoTa ZiriTadi fondebisa da 

sabrunavi saSualebebis gafarToebuli aRwarmoebis erT-erTi 

ZiriTadi wyaroa. saboloo jamSi ki ZiriTadad swored mogebis 

sidide gansazRvravs rogorc uSualod mewarmeebis, ise mTeli 

mosaxleobis cxovrebis donesa da keTildReobas. 

samrewvelo sawarmoebSi sazRvraven mogebis Semdeg saxeebs: 

produqciis realizaciidan miRebul mogebasa, sabalanso 

mogebasa da saangariSo anu gasanawilebel mogebas. 
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rentabeloba aris warmoebis ekonomikuri efeqturobis 

maxasiaTebeli, romelic kompleqsurad asaxavs materialuri, 

SromiTi da fuladi resursebis gamoyenebas. 

warmoebis rentabelobis maxasiaTebels aqvs gansakuTrebiT 

mTavari mniSvneloba Tanamedrove sabazro pirobebSi, rodesac 

warmoebis xelmZRvanelobas sWirdeba mudmivad miiRos mTeli 

rigi araordinaluri gadawyvetilebebi momgebianobis 

uzrunvelsayofad da warmoebis finansuri mdgradobisTvis. 

radgan rentabeloba imyofeba pirdapir damokidebulebaSi 

mogebis sidideze, rentabelobis zrdis gzebis Zieba unda 

ganvixiloT mogebis zrdis sinTezSi. 

warmoebis rentabeloba garda mogebisa damokidebulia 

warmoebis efeqtur gamoyenebaze. rac ufro maRalia gamoyenebis 

efeqturoba, miT ufro maRalia rentabeloba.  

warmoebis muSaobis efeqturobis gazrdisaTvis pirvel 

xarisxobriv mniSvnelobas warmoadgens warmoebis moculobis da 

realizaciis gazrda, produqciis TviTRirebulebis Semcireba, 

Semosavlis da rentabelobis gazrda.   

warmoebis efeqtianobis gadideba misi teqnikur_ekonomikuri 

maCveneblebis gaumjobeseba didadaa damokidebuli mogebis 

ganawilebis sistemaze. mogebis ganawileba ise unda warmoebdes, 

rom sawarmoTa koleqtivebi maqsimalurad iyvnen dainteresebuli 

materialuri, fuladi da SromiTi resursebis racionaluri 

gamoyenebiT, produqciis xarisxis gaumjobesebiT, Sromis 

nayofierebis amaRlebiT da produqciis TviTRirebulebis 

SemcirebiT[45,46]. 

sawarmos ekonomikuri efeqtianobisa da momgebianobis 

erT_erTi maCvenebelia misi mogebis absoluturi Tanxa, rac meti 

iqneba sawarmos mogebis saerTo Tanxa, miT ufro ukeTesad 

CaiTvleba misi muSaobis Sedegebi. magram mxolod mogebis 

absoluturi TanxiT msjeloba ama Tu im sawarmos rentabelobis 

doneze ar iqneboda sakmarisi. mogebis saerTo Tanxa ar iZleva 

srul warmodgenas, Tu ra saSualebebiT iqna miRebuli da 
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rogori iyo sawarmos fondebis gamoyenebis efeqtianoba. mogebis 

absoluturi Tanxis sidideze gavlenas axdens sawarmos masStabi. 

did sawarmos mogebis saerTo Tanxac meti eqneba, magram es kidev 

ar niSnavs imas, rom igi ufro maRalrentabeluria da ufro 

efeqtianad iyenebs Tavis sawarmoo fandebsa da SromiT 

resursebs mcire zomis sawarmoebTan SedarebiT. amitom 

samrewvelo sawarmoebSi mogebis absolutur TanxasTan erTad 

sazRvraven warmoebis rentabelobis dones procentobiT. 

amJamad samrewvelo sawarmoebSi ganisazRvreba 

rentabelobis sami maCvenebeli: produqciis (mTliani da 

calkeuli saxeebis) rentabeloba, warmoebis saerTo (sabalanso) 

rentabeloba da saangariSo rentabeloba. 

produqciis rentabeloba damokidebulia realizebuli 

produqciis TviTRirebulebaze. rac ufro dabalia 

TviTRirebuleba, miT ufro maRalia es maCvenebeli Tanabar 

pirobebSi.  

produqciis calkeuli saxeebis rentabeloba gviCvenebs, Tu 

ramdenad momgebiania sawarmosTvis ama Tu im produqciis 

gamoSveba da igi iangariSeba Semdegi formulis mixedviT: 

Ci
PiRi 100*

=  ; 

sadac: Pi _ mogebaa mocemuli saxis produqciaze; Ci _ misi 

TviTRirebuleba. 

rogorc vxedavT rentabelobis gansazRvris aRniSnuli wesi 

gamoiyeneba mxolod produqciis saerTo moculobis an misi 

calkeuli saxeebis rentabelobis dasadgenad igi gamosaxavs 

nedleulis, masalebis, sawvavis da sxva mimdinare danaxarjebis 

gamoyenebis efeqtianobas. samrewvelo sawarmos mier gamoSvebuli 

produqciis sxvadasxva saxeebi xSirad rentabelobis sxvdasxva 

doniT xasiaTdeba da igi damokidebulia produqciis 

TviTRirebulebisa da fasebis sidideze. produqciis 

maRalrentabeluri saxeebis xvedriTi wonis gadideba 
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warmoadgens mogebis saerTo Tanxisa da rentabelobis gazrdis 

erT-erT mniSvnelovan rezervs. 

samrewvelo sawarmos saerTo anu sablanso rentabeloba 

gaiangariSeba procentobiT, rogorc sawarmos sablanso mogebis 

fardoba ZiriTadi sawarmoo fondebisa da normirebuli 

sabrunavi saSualebebis saSualo wliur RirebulebasTan Semdegi 

formuliT:P 

Rb=[Pb/(SZ.s.f.+Sn.s.s.)]*100 , 

sadac Rb  _ sawarmos sabalanso rentabelobis donea  % - ebSi; 

Pb  _ sawarmos sabalanso mogeba; 

SZ.s.f _ ZiriTadi sawarmoo fondebis saSualo wliuri 

Rirebulebaa, gansazRvruli maTi Tavdapirveli Rirebulebis 

mixedviT (fondebis cveTis Rirebulebis gamoklebis gareSe); 

Sn.s.s _ normirebuli sabrunavi saSualebebis saSualo 

wliuri Rirebuleba; 

sawarmos saangariSo rentabeloba ki iangariSeba Semdegi 

formuliT: 

Rs=[Ps/(SZ.s.f.+Sn.s.s.)]*100 ; 

sadac: Rs _ sawarmos saangariSo rentabelobis donea % - ebSi; 

Ps _ sawarmos saangariSo mogebaa. 

ZiriTadi sawarmoo fondebis saSualo wliuri 

Rirebulebis gaangariSeba warmoebs Semdegi formulis mixedviT: 

SZ.s.f=S1+[(SS NS /12)-(Sg Ng /12)] ; 

sadac: S1  aris ZiriTadi sawarmoo fondebis Rirebuleba 

gansaxilveli wlis dasawyisSi; 

SS _ gansaxilvel wels Semoyvanili ZiriTadi sawarmoo 

fondebis Rirebuleba; 

NS _ ZiriTadi sawarmoo fondebis Semoyvanidan gansaxilveli 

wlis bolomde darCenili Tveebis ricxvi; 

Ng _ ZiriTadi sawarmoo fondebis gayvanidan gansaxilveli 

wlis bolomde darCenili Tveebis ricxvi; 

12 _ Tveebis ricxvi weliwadSi. 
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normirebuli sabrunavi saSualebebis saSualowliuri 

Rirebulebis gasaangariSeblad ajameben wlis dasawyisSi (01/01) 

da momdevno wlis 01/01 dagegmil sabrunavi saSualebebis 

moculobaTa naxevrebs, mas  umateben wlis yvela danarCeni 

Tveebis 1 ricxvisTvis dagegmil sabrunav saSualebaTa sidideebs 

da afardeben 12_Tan: 

Snss=[(S1/2)+ S2 +S3+…Sn+ (Sn+1/2)]/n; 

sadac:P S1, S2, S3,…,Sn   _ normirebuli sabrunavi saSualebebis 

moculobaa gansaxilveli wlis pirvel, meore, masame da a.S. 

Tveebis pirvel ricxvebSi; 

Sn+1  _ normirebuli sabrunavi saSualebebis moculobaa 

momdevno wlis pirveli ianvrisaTvis; 

n   _ Tveebis ricxvia weliwadSi; 

zemoaRniSnuli wesiT gansazRvruli sawarmos sabalanso 

rentabeloba gacilebiT ufro srulad axasiaTebs sawarmos 

muSaobis efeqtianobas da gamosaxavs rogorc gaweuli 

danaxarjebis, ise ZiriTadi sawarmoo fondebis da normirebuli 

sabrunavi saSualebebis gamoyenebis xarisxs. saangariSo 

rentabeloba ki gamosaxavs sawarmos momgebianobis xarisxs. 

rentabelobis donis mixedviT warmoebs ekonomikuri 

stimulirebis fondebSi anaricxebis normativebis gansazRvra da 

am fondebis Seqmna. 

warmoebis saqmianobis maCveneblebi SeiZleba gaizomos 

sxvadasxvanairad _ amisaTvis SemuSavebulia mravali sxvadasxva 

saxis meTodi da saSualeba. yvela isini wyvets erT martiv da 

mniSvnelovan amocanas _ rentabelobis gansazRvras. 

imisaTvis, rom Rrmad gavigoT Sefasebis Sedegebi da 

rentabelobis maxasiaTeblebi, ukeTesia warmoebis sqemaSi 

garkveva, romelic asaxavs kompanias. 

faqtorebi, romlebic gavlenas axdens warmoebis 

rentabelobaze mravalricxovania. erT_erTi maT Soris 

damokidebulia koleqtivebis saqmianobaze, sxva damokidebulia 

warmoebis teqnologiaze da organizaciaze, warmoebis resursebis 
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efeqtur gamoyenebaze. naxazze mocemulia faqtorebis 

klasifikacia: 

 

 
nax.2.26 faqtorebi, romlebic gavlenas axdens 

mogebisa da rentabelobis zrdaze 

 
 

axla ganvixiloT Cvens mier MsExcel-paketiT realizebuli 

sistema sawarmoo firmis damkveTebTan kontraqtebis safuZvelze 

produqciis moTxovnilebis, warmoebis dagegmvisa da ekonomikuri 

maCveneblebis, maT Soris rentabelobis gaanagariSebis 

imitaciuri modelis fragmenti.    

cxr.2.1 
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cxr.2.2. kontraqtis forma `specifikacia~ 
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2.3 cxrili aris matrica, romelSic asaxulia kontraqtebis 

erToblioba. aq Cans damokidebuleba kontraqtebsa da 

produqciebs Soris, romlis safuZvelzec unda daigegmos 

produqciis warmoebis kalendari.   

 
cxr.2.3. 

 kontraqtebi da produqcia Ki / Pj 
      
kontr# p1 p2 p3 p4 p5 

k1 100 0 200 150 0 
k2 0 500 100 0 200 
k3 1000 500 300 2000 800 
k4 0 500 500 300 500 
k5 359 477 299 598 999 
k6 200 200 200 400 100 
k7 0 555 0 777 0 

 
 

2.27 naxazze mocemulia 2.3 cxrilis Sesabamisad  
produqciis moTxovnebis suraTi kontraqtebis mixedviT. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.2.27. 
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Ms Excel-eleqtronuli cxrilis daxmarebiT avageT 2.3 

matricis Seabamisi cxrili da sami veqtori : sarealizacio 

produqciis moculobebi, fasebi da TviTRirebulebebi.  

 
cxr.2.4. 

 kontraqtebi da produqcia Ki / Pj 
      
kontr# p1 p2 p3 p4 p5 

k1 100 0 200 150 0 

k2 0 500 100 0 200 

k3 1000 500 300 2000 800 

k4 0 500 500 300 500 
k5 359 477 299 598 999 

k6 200 200 200 400 100 

k7 0 555 0 777 0 
      

 sarealizacio produqciis moculobebi 

prod_jami 1659 2732 1599 4225 2599 
 
 
 

produqciis TviTRirebuleba (lari) Cj 
      
prod# p1 p2 p3 p4 p5 

1 prod. xarji 20 45 100 27 79 

      

      

produqciis sarealizacio fasebi (lari) Sj 
      

prod# p1 p2 p3 p4 p5 

1 prod. fasi 35 68 157 49 99 
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Ms Excel-eleqtronuli cxrilis daxmarebiT vangariSobT 

produqciis warmoebis xarJebs (gasavali), Semosavlebs da 

mogebas. 2.5 cxrilSi SesaZlebelia xarjebisa da Semosavlebis 

analizi calkeuli produqciis, calkeuli proeqtis, jamuri 

produqciis, jamuri kontraqtis da saerTo jamebis (Total Sum) 

misaRebad. 

 
cxr.2.5. 

gasavlebi (xarji - lari) Xij   jami (lari) 

        
kontr# p1 p2 p3 p4 p5  Sum(Ki)  

k1 2000 0 20000 4050 0  26050
k2 0 22500 10000 0 15800  48300
k3 20000 22500 30000 54000 63200  189700
k4 0 22500 50000 8100 39500  120100
k5 7180 21465 29900 16146 78921  153612
k6 4000 9000 20000 10800 7900  51700
k7 0 24975 0 20979 0  45954

        
Sum(Pj) 33180 122940 159900 114075 205321  635416

 
 

Semosavlebi (lari) Tij   jami (lari) 

        
kontr# p1 p2 p3 p4 p5  Sum(Ki)  

k1 3500 0 31400 7350 0  42250
k2 0 34000 15700 0 19800  69500
k3 35000 34000 47100 98000 79200  293300
k4 0 34000 78500 14700 49500  176700
k5 12565 32436 46943 29302 98901  220147
k6 7000 13600 31400 19600 9900  81500
k7 0 37740 0 38073 0  75813

        

Sum(Pj) 58065 185776 251043 207025 257301  959210
 
 

jamuri 
Semosavali 

jamuri 
gasavali 

jamuri 
mogeba 

959210 635416 323794
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momdevno cxrilebSi asaxulia MsExcel-Si mogebisa da 

rentabelobis angariSebis wina cxrilebis safuZvelze. 

 
 

cxr.2.6. 
mogeba (lari) Mij   jami (lari) 

        
kontr# p1 p2 p3 p4 p5  Sum(Ki)  

k1 1500 0 11400 3300 0  16200
k2 0 11500 5700 0 4000  21200
k3 15000 11500 17100 44000 16000  103600
k4 0 11500 28500 6600 10000  56600
k5 5385 10971 17043 13156 19980  66535
k6 3000 4600 11400 8800 2000  29800
k7 0 12765 0 17094 0  29859

        
Sum(Pj) 24885 62836 91143 92950 51980  323794
        
        

produqciis rentabeloba (%) RPj   saS.rent.(%)  

        

prod_# p1 p2 p3 p4 p5  Aver(Pj)  
R_p 75,00 51,11 57,00 81,48 25,32  57,98

    
kontraqtebis rentabeloba (%) RKi   

    
kontr# R_k   

k1 62,19   
k2 43,89   
k3 54,61       
k4 47,13       
k5 43,31       
k6 57,64       
k7 64,98       

        
Aver(Ki) 53,39       

 
 

SemoTavazebuli programuli paketiT SesaZlebeblia 

imitaciuri analizis Catareba kontraqt-produqtebis dakveTebis 

Sesaxeb, raTa gamovlindes ekonomikurad gamarTlebuli da 

misaRebi produqciis sawarmoo da sarealizacio programebi, 

maRali rentabeluri warmoebis organizebisaTvis.   
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III Tavi: eqsperimentuli nawili 
 marketingis imitaciuri modelebis ageba da kvleva  

Tanamedrove instrumentuli saSualebebiT     
 

3.1. marketingis informaciul-teqnologiuri procesebis 
detaluri analizi Ms Visio- instrumentiT 

 

ganxilulia produqciis warmoebis informaciul-

teqnologiuri procesebis kvleva sistemuri analizisa da 

sawarmos marketinguli uzrunvelyofis TvalsazrisiT. 

ganixileba integrirebuli marTvis avtomatizebuli sistemis 

agebis koncefcia UML standartebiT da klient-server 

arqiteqturiT. SemoTavazebulia produqciis warmoebis procesis 

imitaciuri modelis agebis magaliTi. gamokvleulia am procesis 

uzrunvelyofis resursebis optimaluri raodenoba, romelic 

iZleva maqsimalur mogebas da gansazRvravs damzadebuli 

produqciis moculobas [35]. 

produqciis warmoebis obieqtebis sawarmoo informaciul-

teqnologiuri procesebis gamokvlevis safuZvelze, romelic 

tardeba maTi sistemuri analizisa da eqspert-specialistTa 

Sefasebebis gaTvaliswinebiT, dadginda, rom esaa dagegmva-

warmoeba-realizaciis (anu marketingis) teqnologiuri 

procesebis informaciuli asaxvis, gadamuSavebisa da marTvis 

procesebis avtomatizaciis mravaldoniani, kompleqsuri sistema. 

masSi realizebul unda iqnas operatiuli marTvis, 

teqnologiuri, daproeqtebisa da konstruirebis, dagegmvis, 

aRricxvis, kontrolis da sxv. procesebis avtomatizacia. aseTi 

integrirebuli marTvis avtomatizebuli sistemis ageba 

momxmarebelTa funqciuri samuSao adgilebis kompiuterizaciiT, 

anu klient-server arqiteqturiTaa mizanSewonili da misi 

programuli uzrunvelyofa unda daproeqtdes Tanamedrove 

obieqt-orientirebuli standartebis, anu UML-teqnologiis 

mixedviT. calkeuli biznes-procesebis gamosakvlevad gamoiyeneba 

imitaciuri modelirebis meTodi.  
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2.12 naxazze mocemuli iyo produqciis sawarmoo firmis 

biznes-procesebis warmoebis zogadi informaciul-teqnologiuri 

sqema, Cawerili unificirebuli modelirebis enis aqtiurobaTa 

diagramis saxiT. axla ganvixiloT am modelis dekompozicia 

calkeuli marketinguli qveprocesebis saxiT, romelTa Semdgomi 

analizi petris qselebis instrumentiT ufro mosaxerxebeli 

iqneba.      

samomxmareblo, saerTo bazris arsebobis pirobebSi TiTqmis 

umarTavi xdeba nebismieri produqciis warmoebisa da 

realizaciis optimaluri gegmebis Sedgenisa da maTi Sesrulebis 

kontrolis procesebi. SeuZlebelia rogorc am gegmebis, aseve 

dagegmvis meqanizmebis efeqturobis Sefaseba. SesaZlebeli unda 

iyos warmoebis teqnologiuri momzadebis procesis swrafi 

marTva. 

produqciis warmoebis gegmebis xSiri cvlilebebi 

SeiZleba gamowveul iqnes nedleulis miwodebis gegmebis 

darRveviT. aseTi garemoebanic moiTxovs warmoebis 

xelmZRvanelebisagan swraf reagirebas, operatiuli 

gadawyvetilebis gamomuSavebas. swori gadawyvetilebani ki 

informaciis sakmaod didi moculobis gadamuSavebas emyareba, 

rac xSirad scildeba adamianis (an jgufis SesaZleblobebs). 

kompiuteruli teqnikis gamoyeneba ki SesaZlebels xdis 

gadawyvetilebis miRebis procesi uzrunvelyofil iqnes saTanado 

informaciis avtomatizebuli damuSavebis Sedegad [38,39]. 

warmoebis gegmebSi Cadebuli unda iqnes optimaluri 

raodenoba, romelic uzrunvelyofs resursebis ekonomiuri 

xarjviT warmoeba gavides maqsimalur mogebaze sabazro 

konkurenciis gaTvaliswinebiT. 

fasebis politika sawarmoo gaerTianebaSi ganisazRvreba 

sabazro fasebiTa da produqciaze danaxarjebiT, e.i. 

TviTRirebulebiT. konkurentunariani produqcia rentabeluri 

unda iyos warmoebisTvis. amgvarad, TiToeuli nawarmis fasisa 

(sabiTumo, sacalo, saxelSekrulebo) da rentabelobis 
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mniSvnelobis dadgenis procesebis avtomatizacia, romelic 

logikurad win uswrebs warmoebis dagegmvis process, xels 

uwyobs rogorc produqciis optimaluri koniunqturis 

gansazRvras, aseve operatiuls xdis TviT dagegmvis proceduras. 

2.12. naxazze mocemuli produqciis sawarmoo firmis biznes-

procesebis warmoebis zogadi informaciul-teqnologiuri sqema, 

Cawerili unificirebuli modelirebis enis aqtiurobaTa 

diagramis saxiT SeiZleba gavSaloT calkeuli diagramebis saxiT 

Semdegnairad:     

 

nax. 3.1. sabazro moTxovnilebis aRricxva/analizis procesis  
aqtiurobis diagrama 
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nax.3.2. sawarmoo programis dadgenis procesis aqtiurobis diagrama 
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nax.3.3.Kkreditis gansazRvris procesis aqtiurobis diagrama 
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investiciis formireba

SromiTi da material-teqnik. Resursebis danaxarj. Semcireba sawarmoo programis da produqciis moculobis zrda

investiciis moTxovnis moculobis Semcireba resusrsebSi moTxovnis Semcireba

realizebuli da sufTa mogebis moculobis gazrda

warmoebis satransporto danaxarjebis Semcireba

gamoSvebuli produqciis TviTRirebulebis Semcireba

Aamortizaciis gansazRvra

[ki]

[ara]

sakuTari kapitalis mateba

 

 

 

 

Nnax.3.4. produqciis warmoebis gegmis momzadebis  procesis 
aqtiurobis diagrama 
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α

 

 

 

Nnax.3.5. kontraqtebis formirebis  aqtiurobis diagrama 
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investiciuri kreditis moculobis 
gansazRvra sabazro moTxovna mza produqciaze

inovaciuri investiciebis 
gansazRvra

warmoebis investiciebis gansazRvra

moTxovnilebis Sedareba arsebulTan

Mmetad deficituri resursebis 
gansazRvra

Ddeficituri resirsebis
gansazRvra

Ppreficituri resursebis
gansazRvra

resursebis bazris gansazRvra

Yyvela resursis miwodeba

resursebis optimaluri kompleqtis 
gansazRvra

resursebis gsavalis
gansazRvra moTxovna resirsebze

 
 

 
nax.3.6. produqciis warmoeba-miwodebis procesis 

aqtiurobis diagrama 
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Nnax.3.7. produqciis warmoebis procesis aqtiurobis diagrama 

 

 
 

Nnax.3.8. Pmza produqciis aRricxvis procesis aqtiurobis diagrama 
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Nnax.3.9. produqciis miwodebis fasis aRricxvis aqtiurobis  diagrama 
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Nnax.3.10.  sawarmos mogebis analizis procesis aqtiurobis  diagrama 
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3.2. korporaciuli sainformacio sistemebis daproeqteba 
 

ganixileba organizaciuli sakiTxebi, romlebic ukavSirdeba 

sainformacio danarTis specialur klass da orientirebulia 

ara tranzaqciaTa operatiul damuSavebaze (On-Line Transaction 

Processing – OLTP), aramed maT operatiul analitikur 

damuSavebaze (On-Line Analitical Processing OLAP) [40]. am ori 

gansxvavebuli saxis sistemis saSualebiT SesaZlebeli xdeba 

absoliturad gansxvavebuli amocanebis gadaWra. korporaciuli 

sainformacio – OLTP sistemebi iqmneba imisaTvis, raTa xeli 

Seuwyos korporaciaTa yoveldRiur saqmianobas da wina planze 

warmoaCinos aqtualuri monacemebi. OLAP-sistemebi ki emsaxureba 

korporaciis an misi calkeuli komponentebis saqmianobis 

analizs, ris saSualebiTac akeTebs prognozs korporaciis 

momaval mdgomareobaze.  amisaTvis ki saWiroa korporaciis 

muSaobis Sesaxeb (rogorc warsulSi aseve arsebul 

mdgomareobaSi) mravalricxovan monacemTa dagroveba.  

 monacemTa operatiul analizuri damuSavebis sistema 

gansxvavdeba statistikuri sistemisagan, romelic xels uwyobs 

gadawyvetilebis miRebas (Decision Support System – DSS)   imdenad, 

ramdenadac  OLAP- sistema  saSualebas aZlevs analitikosebs 

moTxovnaTa klasi moawesrigos dinamikurad, rac mniSvnelovnad  

aiolebs dasmuli anlitikuri amocanis gadawyvetas.  

DSS-uzrunvelyofs  angariSebis warmodgenas, romelic 

Seesabameba winaswar formulirebul wesebs da OLAP sistemis 

muSaobas uwyobs xels.  sistemaSi Semosuli axali moTxovnis 

daskmayofileblad saWiroa misi formaluri aRwera, 

daprogrameba da Semdgom Sesrulebaze gaSveba.   

 OLAP sistemis Tematika farTo speqtrisaa. miuxedavad amisa 

gvxvdeba iseTi problemebi, romlebic Tan axlavs msxvil 

korporaciul sistemebs,  igi moicavs ramdenime monacemTa bazas, 

sadac Tavmoyrilia moqmedebaTa saxvadasxva sferoebi. erTi da 
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igive monacemebi SesaZloa warmodgenili iyos saxadasxva saxiT, 

rac xSir SemTxvevaSi maT SeuTavseblobas iwvevs.   

rogorc cnobilia, OLAP-sistemis saSualebiT xdeba 

korporaciis, istoriul monacemTa urTierTSeTanxmebuli 

damuSaveba, amas garda operatiul analitikur damuSavebisaTvis 

saWiro xdeba korporaciis gare monacemTa wyaros gamoyeneba, 

romelic ikavebs moTxovnaTa Sesabamis sxvadasxva formats.  

aseTi saxis msjelobis safuZvelze saWiro xdeba monacemTa 

sacavebis koncefciis, rogorc sagnobriv-orientirebuli, 

integrirebuli, qronologiur monacemTa erToblivi warmodgenis 

saSualebis gamoyeneba, raTa vawarmooT organizebuli marTva. 

monacemTa sacavis (Datawarehouse - DWH) koncefciis ZiriTadi 

safuZveli eyrdnoba or mTavar ideas: 

1. dacalkevebul, detalizebul (im TvalsazrisiT, rom 

isini aRwers konkretul faqtebs, Tvisebebs, movlenebs da a.S.) 

monacemTa integracia erT saerTo sacavSi. integraciis procesSi 

aucilebelia moxdes detalur informaciaTa SeTanxmeba. 

monacemebi SeiZleba gamoyenebul iqnas korporaciis istoriuli 

arqividan, operatiul monacemTa bazidan da gare wyaroebidan;  

2. monacemTa nakadi, romelic gamoiyeneba operatiuli 

damuSavebisaTvis da monacemTa nakadi, romelic gamoiyeneba 

gadasawyveti amocanis analizisaTvis. 

monacemTa sacavis koncefcia isea gansazRvruli, rom 

operatiul analizuri damuSaveba SesaZlebelia vawarmooT 

qselis nebismier kvanZSi, imisda damoukideblad Tu sad imyofeba 

ZiriTadi sacavi. K 

monacemTa sacavSi warmodgenilia korporaciis 

ganviTarebis Sesaxeb erTad Tavmoyrili urTierTSeTanxmebuli 

informacia, aq naTladaa asaxuli korporaciis warmatebis da 

warumateblobis, maTi damkveTebis da partniorebis Sesaxeb 

informacia, agreTve sabazro mdgomareba, rac gvaZlevs 

saSualebas davinaxoT korporaciis warsuli,  mimdinare 

saqmianoba da ganvsazRvroT misi momavali.  
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erT-erTi mniSvnelivani sakiTxia momxmarebelTa 

autentifikacia, monacemTa dacva, rodesac operatiul monacemTa 

bazidan da gare wyaroebidan maTi ganTavseba xdeba monacemTa 

sacavSi, da monacemTa dacva qselSi gadacemisas. yvela es 

sakiTxi monacemTa sacavSi gaTvaliswinebulia da usafrTxo. 

metamonacemTa roli OLAP sistemaSi mniSvnelovan adgils 

ikavebs. MmagaliTad, Tu korporaciis menejeri sistemas uyenebs 

moTxovnas, man jer unda gaanalizos, rogori saxis informacia 

ainteresebs, igi ramdenad aqtualuria, SeiZleba Tu ara am 

informaciaze dayrdnoba da ra dro dasWirdeba pasuxis 

formirebas.   

OLAP sistemis momxmarebelisaTvis  saWiroa Semdegi saxis 

metainformacia: monacemTa struqturis da maTi 

urTierTdamokidebulebis aRwera, informacia sacavSi arsebuli 

monacemebis Sesaxeb, informacia monacemTa wyaroebis Sesaxeb da 

maT saimedoobaze, informacia monacemTa ganaxlebis periodis 

Sesaxeb,  informacia monacemTa mflobelebis Sesaxeb da 

statistikuri Sefaseba, Tu ra droSia SesaZlebeli moTxovnaTa 

dakmayofileba. 

Mmsxvil korporaciaTa analizisaTvis dRes gamoiyeneba 

samdoniani OLAP sistema, romelic Semdeg etapebs moicavs: 

 

Ppirvel doneze realizebulia korporaciuli monacemTa 

sacavi, romlis safuZvelsac warmoadgens Tanamedrove 

relaciuri monacemTa bazis marTvis sistema. relaciuri mbms 

uzrunvelyofs efeqtur dacvas da didi moculobis monacemTa 

marTvas, magram arc Tu kargad Seesabameba OLAP sistemis 

moTxovnebs, kerZod problema mdgomareobs monacemTa 

mravalganzomilebian warmodgenaSi.  

Mmeore doneze realizebulia monacemTa bazari, romlis 

safuZvelsac warmoadgens mravalganzomilebian monacemTa 

bazebis marTvis sistema. aseT sistemad moiazreba Oracle Express 

Server. monacemTa bazris formireba sruli saxiT ar aris 
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aucilebeli, sakmarisia Seicavdes mimmarTvels monacemTa 

sacavisken da SesaZlebels xdides informaciis miRebas. 

M   mesame doneze ganTavsebulia gansazRvruli raodenobis 

klientTa samuSao adgili, romelzec moTavsebulia monacemTa 

operatiuli analizis Casatarebeli saSualeba. 

rogorc zemoT aRvniSneT, OLAP saSualebas gvaZlevs didi 

komerciuli obieqtebis monacemTa bazebs gavukeToT organizeba.  

OLAP instrumentiT monacemebi isea organizebuli, rom 

aadvilebs monacemTa marTvis analizs  da amcirebs saWiro 

monacemTa moZebnis dros. es instrumenti saSualebas gvaZlevs 

ramdenime wamis ganmavlobaSi avagoT didi moculobis monacemTa 

masivebis Sesabamisi rTuli angariSebi.  

kompiuteruli teqnologiebis ganviTareba dRes nebismier 

momxmarebels saSualebas aZlevs personaluri kompiuteris 

gamoyenebiT miiRos iseTive Sedegi, rogoris miRebis 

saSualebasac OLAP-kubi gvaZlevs.  

magaliTad, Microsoft Excel-is dinamikuri cxrilebi aris OLAP-

kubis saxe romlis sawyisi cxrili warmodgenilia 3.11 naxazze 

[41]. 

 

 

 

 

 

 

 

 

 

nax. 3.11 

 

 

marcxena mxares moTavsebulia monacemTa bazaSi arsebuli 

velebi, romelTa mixedviT SesaZlebelia vawarmooT analizi da 
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gavfiltroT moTxovnaTa Sesabamisad. magaliTad, Tveebis 

mixedviT SegviZlia vnaxoT Semosaval-gasavlis analizi (nax.3.12).  

 

 

 

 

 

 

 

 

 

 

nax. 3.12 

 

aseve SegviZlia warmovadginoT arsebul monacemTa 

damokidebuleba diagramis saSualebiT nax.3.13. diagramac 

interaqtiulia – Cven SesaZlebloba gvaqvs SevarCioT romeli 

monacemi davfaroT da romeli gamovaCinoT.  

   

. 

 

 

 

 

 

 

nax.3.13 

 

naSromSi  ganxilulia  monacemTa mravalganzomilebiani 

modeli. am modelis gamoyenebis ZiriTadi principebi, romelsac 

gansakuTrebuli adgili ukavia monacemTa srulyofili 

analizisaTvis. igi ara marto gvaZlevs statistikur informacias 

sawarmoTa saqmianobis Sesaxeb, aramed poulobs kanonzomierebas 

sxvadasxva procesebs Soris.   
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OLAP instrumenti analitikosebs da sawarmoTa 

xelmZRvanelebs uzrunvelyofs aucilebeli informaciiT, raTa 

marTvis sferoSi miiRon efeqturi gadawyvetileba [42]. agreTve 

ganxilulia monacemTa srulyofili analizis warmoeba Microsoft 

Excel-is magaliTze. 

 

3.3. monacemTa integrirebuli analizi 

 

bolo periodis ganmavlobaSi msxvil kompaniaTa didi nawili 

tranzaqciaTa damuSavebisas iyenebs ERP (Enterprise Resource Planning) 

sistemebs. meores mxriv, didi mniSvneloba eniWeba monacemTa 

sacavebs, romlebic mniSvnelovan samsaxurs uwevs kompaniis 

xelmZRvanelebs gadawyvetilebaTa miRebaSi [43]. 

didi kompaniis mier warmatebuli proeqtebis 

ganxorcielebisaTvis saWiro gaxda, erTis mxriv, ERP  _ 

sistemebis da meores mxriv, monacemTa sacavebis paralelurad 

gamoyenebis aucilebloba. 

ERP _ sistemis ganviTareba daiwyo 1990 wlidan, ris 

aucileblobac ganapiroba samma ZiriTadma tendenciam: 

 momdevno wlisaTvis arsebuli finansuri problemebi; 

 biznes_procesebis, rogorc ZiriTadi strategiis 

reinJinireba; 

 ERP _ sistemis funqcionaluri da teqnikuri miRwevebi. 

klient_server arqiteqturis bazaze warmoqmnili 

integrirebuli ERP  _ sistema tranzaqciaTa damuSavebisas 

programuli uzrunvelyofis efeqturi saSualebaa. sistemis 

naklad SeiZleba CavTvaloT is, rom ar aris gaTvaliswinebuli 

moTxovnaTa xarisxis gansazRvra, am dros igi Zalian 

mniSvnelovania kompaniis xelmZRvanelisaTvis, raTa xeli Seuwyos 

gadawyvetilebaTa miRebas [44]. 

imisaTvis, rom ERP_sistema iyos srulyofili saxiT 

warmodgenili, programuli resursebis mwarmoeblebi aerTianeben 

ERP sistemas monacemTa sacavebTan.  
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integrirebuli analizi monacemebs aerTianebs ramdenime 

sistemaSi: damkveTebis marTva urTierTqmedebis reJimSi CRM –

(customer relationship management), adamianuri resursebis marTva, 

finansebi, eleqtronuli komercia. es teqnologia agreTve 

gvaZlevs SesaZleblobas gavafarTovoT informaciis analizuri 

damuSaveba, ris Sedegadac kompanias SeeZleba swrafad moaxdinos 

reagireba bazarze arsebul mudmivad cvalebad situaciebze. 

integrirebuli analizis Catarebisas SesaZlebelia 

miviRoT Semdegi Sedegebi: 

 aerTianebs informacias mTeli kompaniis masStabiT; 

 saSualebas gvaZlevs individualurad SevarCioT Business 

Inteligence  meTodi sistemis yoveli momxmareblisaTvis; 

 moicavs Yyvelaze Tanamedrove analizur models, romlis 

daniSnulebacaa gadawyvetilebis  miRebaSi xelis Sewyoba. 

integrirebuli analizi warmoebas uzrunvelyofs 

aucilebeli angariSgebis saxeobiT da instrumentuli 

saSualebebiT, romlebic kompaniis xelmZRvanels xels uwyobs 

mniSvnelivani gadawyvetilebis miRebaSi. magaliTad finansuri 

informacia warmodgenilia bevr ERP _ produqtSi tranzaqciuli 

formiT, xolo momxmarebels sWirdeba swrafad miiRos 

informacia sxvadasxva detalizaciis doneze. amis garda 

tradiciuli ERP sistema iyenebs relaciur bazebs, romelTa 

struqturac saSualebas gvaZlevs Semomavali monacemebi 

warmovadginoT mxolod erTi ganzomilebiT, xolo maTi 

mravalganzomilebiani warmodgena moiTxovs maRal teqnologiur 

teqnikur kvalifikacias, romelTa mwarmoebluroba operatiul 

reJimSi xSir SemTxvevaSi dabalia. 

monacemTa mravalganzomilebiani warmodgena yvelaze ufro 

SesaZlebelia monacemTa sacavebSi. aseTi sistemebi Sedgeba 

rogorc wesi sami komponentisagan: 

• monacemTa warmodgena sacavSi saWiro formatiT; 

• repozitorebi, rogorc informaciis operatiuli wyaro; 
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• analizuri done, romlis saSualebiTac momxmarebels 

SeeZleba gansazRvros monacemTa tipi. 

adre bevri kompania qmnida sakuTar interfeisebs, 

romelTa daxmarebiTac ukavSirdeboda ERP sistemas, rogorc 

damoukidebel analizur danarTs. am dros iqmneboda problemebi 

imis gamo, rom msxvil mwarmoeblebs mudmivad unda moexdina 

sabazo arqiteqturis Sevseba. am problemis mosagvareblad 

mniSvnelovan rols TamaSobs monacemTa sacavebi, rogorc ERP  

sistemis sainformacio arqiteqturis centraluri komponenti. 

kompaniis finansuri mdgomareobis, momsaxure personalis, 

SemkveTebze da Semsruleblebze monacemTa erTianad warmodgena 

erT-erTi rTuli amocanaa. am amocanis Tavis gasarTmevad 

SeiZleba gamoviyenoT ramdenime sxvadasxva saxis sistema. 

CRM – sistema moipovebs informacias klientebTan 

momsaxure TanamSromlebze da maT urTierTkavSirze konkretul 

damkveTTan.Aadamianuri resursebis marTvis sistemaSi igive 

informacia warmodgenilia sxva formatiT, rac agreTve meordeba 

finansur sistemaSi gansxvavebuli formatiT. monacemTa sacavebis 

gamoyenebisas monacemTa aseTi saxiT warmodgena ar xdeba, radgan 

moxdeba maTi sxvadasxva doneze gaerTianeba, magaliTad: 

• sruli da urTierTSeTanxmebuli informaciis warmodgena 

finansebze, SemkveTebze da TanamSromlebze; 

• warmoebis da dagegmvis maCveneblebis warmodgena; 

• instrumentTa infrastruqturaTa warmodgenis programuli 

uzrunvelyofa; 

• problemaTa gadaWris efeqturobis amaRleba, gamoyenebul 

sistemaTa da integrirebul instrumentTa Semcirebis xarjze. 

sxvadasxva saxis midgoma firma_mwarmoebelze naCvenebia 3.4 

naxazze:  
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kompleqsuri 
analizi 

 

 

interaqtiuli  
analizi 
 

 

(OLAP,MQE) 

 
                  instrunentebi     gadawyvetileba, romelic  
                  damaCqareblebi    orientirebulia problemis  

                     konkretul sferoze 

 

nax. 3.14. sxvadasxva saxis midgoma firma-mwarmoebelze 

 

ERP _sistemis axali versiis gamoCenam SesaZlebeli gaxada 

analizis procesis Catarebis dros cvlilebebis Setana 

sainformacio produqtis konkretul dargSi. 

rogorc naxazidan Cans analizis procesis Catareba 

etapobrivad ganicdis ganviTarebas srulyofisaken, romelic 

Taobebad aris wrmodgenili da sabolood iRebs integrirebul 

saxes. 

aRsaniSnavia is garemoeba, rom bolo periodSi msxvilma 

kompania mwarmoeblebma, rogorebicaa SAP da  Peoplesoft, meore 

Taobis  analizuri sistemis gamoyenebiT miaRwies udides 

warmatebebs ekonomikisa da biznesis sferoSi. 

firma SAP bazarze gamoCnda monacemTa sacavebiT da uSvebda 

produqts dasaxelebiT Business Information Warehouse (BW). mis 

komponentebs Soris iyo asobiT monacemTa baza, monacemTa 

programuli marTvis sqemebi, interaqtiuli kvlevebi, 

efeqturobis maCveneblebi da a. S. integrirebuli analizuri 

sistemis gamoyenebiT man SesaZlebeli gaxada TiToeuli 

Semadgeneli komponentis eqspluataciis Rirebulebis Semcireba, 

rac damkveTTaTvis metad mniSvnelovani aRmoCnda. 

SemkveTTa 
moTxovnaze 

realizebuli 
analizi 

(me-2 Taoba) 

integrirebuli 
analizi 

(me-3 Taoba) 

ERP monacemTa 
sacavi 

(1-eli Taoba) 

gafarToebuli 
monacemTa sacavi 

(me-2 Taoba) 
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kompania Peoplesoft –ma jer kidev oTxi wlis win daiwyo 

integrirebuli analizuri sistemis gamoyeneba. meSvide versiaSi 

Peoplesoft –is danarTis paketSi damatebuli iyo produqtTa sia, 

romelic uzrunvelyofda  warmoebis efeqtur marTvas (ERM – 

Enterprise Performance Management). Tavidan ERM modeli 

integrirebuli iyo danarTi Peoplesoft arqiteqturasTan, sadac 

gamoyenebuli iyo arqiteqturuli standartebi da monacemTa 

damuSavebis originaluri instrumentebi. 

firma mudmivad aviTarebs ERM  modulis SesaZleblobebs. 

igi dReisaTvis Sedgeba ramdenime komponentisagan: monacemTa 

gardaqmna da CatvirTva (ETL), monacemTa sacavebi, monacemTa 

damuSavebis analizuri instrumenti, analizuri danarTi, 

romelic gamoiyeneba dagegmvis, biujetis da balansis 

maCveneblebisaTvis. 

yvela CamoTvlili analizuri komponentis gamoyeneba 

saSualebas gvaZlevs SevafasoT kompaniis mdgomareoba sxvadasxva 

doneebze. magaliTad, romelime produqtis gasaRebis done 

calkeul regionebSi; gayiduli produqtis Rirebuleba da 

konkretuli saxeoba; saqonlis realizaciisaTvis sakomisio 

gadasaxadebi; Semosavlebi. 

sabolood SeiZleba vTqvaT, rom ERP  _ moduli aris erT-

erTi saukeTeso saSualeba integrirebul monacemTa 

analizisaTvis. cxadia, rom danarTi, romelic muSavdeboda 

konkretuli momxmareblisaTvis, warsuls Cabarda da misi adgili 

daikava mza produqtma, romelic gankuTvnilia warmoebis 

resursebis marTvisaTvis. msxvil sawarmoTa analizur ERP _ 

danarTis damkveTebi mkveTrad gansazRvraven Tu ra 

mimarTulebiT sWirdebaT ganviTareba. integrirebuli analizuri 

sistemis realizaciiT firmebs aqvs SesaZlebloba optimalurad 

gansazRvron da marTon sawarmoo resursebi. 
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3.4. produqciis warmoebis teqnologiuri procesis aRwera 
imitaciuri modelis magaliTze GPSS-iT  

 
axla, magaliTis saxiT, ganvixiloT konkretuli 

produqciis warmoebis teqnologiuri procesis aRwera, misi 

imitaciuri modelis agebisa da Semdgomi analizisaTvis. 

davuSvaT, rom gansazRvruli saxis produqtis warmoebis procesi 

moicavs awyobis proceduras, romelic mTavrdeba misi RumelSi 

gamowviT. ramdenadac Rumelis eqspluatacia jdeba sakmaod Zviri, 

amitom ramdenime specialisti iyenebs erT Rumels (saerTo 

moxmarebis resursi), romelSic erTdroulad SeiZleba gamoiwvas 

mxolod erTi produqti. amwyobs ar SeuZlia axali produqciis 

awyoba, sanam Rumelidan ar gamoiRebs winas. am saxiT amwyobi 

muSaobs Semdegi reJimiT: 

1. awyobs produqts; 

2. elodeba Rumelis gamoyenebis SesaZleblobas Semdegi 

principiT `pirveli movida _ pirveli momsaxurda (principi-I); 

3. iyenebs Rumels; 

4. brundeba axali nakeTobis asawyobad. 

 

imisaTvis, rom gamoviangariSoT mogeba, romelic Seesabameba 

amwyobTa mocemul ricxvs, aucilebelia  vicodeT ramdeni mza 

produqti SeiZleba damzaddes modelirebadi periodis 

ganmavlobaSi. amisaTvis saWiroa avagoT am procesis GPSS 

modeli da ganvsazRvroT amwyobTa optimaluri raodenoba, 

romlebic iyeneben erT Rumels. optimalurobis qveS igulisxmeba 

is raodenoba, romelic iZleva maqsimalur mogebas. saWiroa, 

davamodeliroT 40 saaTiani muSaobis pirobebSi. davuSvaT, rom 

muSaobis dros ar aris Sesveneba da samuSao dReebi midis 

miyolebulad dasvenebis gareSe. 

 

awyobis da Rumelis gamoyenebis procesebi ganawilebulia 

cxrilis mniSvnelobebis Sesabamisad: 
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cxrili3.1. awyobis drois ganawileba 

awyobis 
dro, wT 

25 26 27 28 29 30 31 32 33 34 35 

albaToba 0,01 0,03 0,05 0,1 0,18 0,26 0,18 0,10 0,05 0,08 0,01 

 

cxrili 3.2. Rumelis gamoyenebis drois ganawileba 

Rumelis gamoyenebis 
dro, wT 

6 7 8 9 10 

albaToba 0,05 0,25 0,40 0,25 0,05 

 

cxrili 3.3. sxvadasxva operaciebis Sesrulebis dro 

operacia 
aucilebeli 

dro,wT 

awyoba 30± 5 

gamowva 8± 2 

 

operaciisa da nakeTobis Rirebuleba mocemulia cxril 3.4_Si 

 

 

… 

 

 

 

 

 

programa: 

 GENERATE ,,,4 ; amwyobTa ricxvis gansazRvra 

back1ADVANCE 30,5 ; Semdegi detalis awyoba 

 SEIZE     oven  ; Rumelis dakaveba 

 ADVANCE 8,2 ; Rumelis gamoyeneba 

 RELEASE oven ; Rumelis ganTavisufleba 

 TRANSFER ,back1 ; gadasvla Semdegi detalis awyobisTvis 

 GENERATE 2400 ; xuTi dRis muSaobis modelireba 

 TERMINATE 1 ; muSaobis damTavreba 

 

elementi Rirebuleba 

amwyobis anazRaureba 24 lari saaTSi 

Rumelis Rirebuleba 
480 lari 8 saaTiani 
muSaobis pirobebSi 

nedleulis fasi 
12 lari erT 
detalze 

mza nakeTobis 
Rirebuleba 

42 lari detalze 
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1-eli varianti _ muSaobs 4 amwyobi  _ GENERATE,,,4 

me_2 varianti  _ muSaobs 5 amwyobi  _ GENERATE,,,5 

me_3 varianti  _ muSaobs 6 amwyobi  _ GENERATE,,,6 

statistikuri monacemebi: 

 

FACILITY         ENTRIES  UTIL.   AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY 
 OVEN               239    0.798      8.013  1     1     0     0     0     1 
FACILITY         ENTRIES  UTIL.   AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY 
 OVEN               285    0.947      7.973  1     1     0    0     0      0 
FACILITY         ENTRIES  UTIL.   AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY 
 OVEN               299    0.989      7.938  1     1     0    0     0      1 
 

SemovitanoT parametrebi: 

S _ amwyobis anazRaureba 1 saaTSi; 
S1  _ amwyobis anazRaureba kviris ganmavlobaSi; 
Z _ Rumelis Rirebuleba 8 saaTiani muSaobis pirobebSi; 
S2 _ nedleulis fasi; 
S3 _ nakeTobis Rirebuleba; 
Q  _ Rumelis gamoyenebis mTliani periodis Rirebuleba; 
M _ amwyobTa raodenoba; 
N _ nakeTobis raodenoba; 
D _ Semosavali (mogeba) 

modelis qceva gamokvleul iqna amwyobTa raodenobaTa 3 

variantiT. Sesrulebuli iyo sami gamoyofili modelis 

Semowmeba. yovel axal Semowmebaze icvleboda mxolod operandi 

D, GENERATE-is 1-el segmentSi. 

Rumelis gamoyenebis 40 saaTiani periodis Rirebuleba tolia 

Q=5*Z=5*480=2400 laris. 

yoveli amwyobi kviris ganmavlobaSi gamoimuSavebs 

S1=40*S=40*24=960 lars. 

samjeradi Semowmebis Sedegad gamoSvebuli nakeTobis ricxvi 

tolia N1=239, N2=285, N3=299. 

mogebis mniSvneloba sam SemTxvevaSi tolia: 

1-varianti: D=S3*N1-S2*N1-Q-S1*4=239*42-239*12-2400-960*4=930 lari; 

2-varianti: D=S3*N2-S2*N2-Q-S1*5=285*42-285*12-2400-960*5=1350 lari; 

3-varianti: D=S3*N3-S2*N3-Q_S1*5=299*42-299*12-2400-960*6=810 lari. 

aqedan gamomdinare amwyobTa optimaluri ricxvi tolia 5-is. 
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3.5. imitaciuri modelirebis procesis listingi produqciis 
miwodebis CPN-qselisTvis  

 

rogorc aRvniSneT, kompaniis warmoebis efeqtianad 

funqcionirebisa da sabazro-ekonomikur pirobebSi misi 

stabiluri arsebobisTvis erT-erTi mTavari birTvia 

marketinguli samsaxuri. igi ikvlevs procesebs, Tu ramdenad 

efeqturad xorcieldeba biznesis praqtikulad yvela rgoli da 

moicavs misaRebi zomebis kompleqss, rac uzrunvelyofs 

produqciis konkurentunariani mdgomareobis Seqmnas bazarze. 

aseTi procesebis imitaciuri modelireba da analizi xels 

uwyobs kompiuteruli eqsperimentebis Catarebas da garkveuli 

daskvnebis gamotanas gadawyvetilebis miRebis procesSi.  

3.25 naxazze mocemuli gvaqvs marketingis departamentis 

produqciis miwodebis CPN-qselis Sesabamisi sqema dasrulebuli 

procedurebiT.  

 

nax.3.15. saboloo mdgomareoba da imitaciis Sedegad Save Report–is miReba 
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aq asaxulia CPN-qselis funqcionirebis dros 

konstantebis, cvladebis (rogorc klasis monacemebis) da 

funqciebis (klasis meTodebis) CamonaTvali.  

zemoaRniSnulidan kargad Cans, rom feradi petris 

qselebis CPN-instrumenti Tanamedrove, obieqt-orientirebuli 

modelirebis da daprogramebis meTodebis matarebelia. 

qvemoT mocemulia Cveni qselis muSaobis amsaxveli 

imitaciuri procesis reporti: 

imitaciuri procesis Save Rport-is listingi 
 
biji dro     gadasasvleli 
 
1 0 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 1 
 - p = "Prod1_" 
2 12 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 1 
 - p = "Prod1_" 
 - s = 8 
 - r = 9 
3 112 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 1 
 - p = "Prod1_" 
4 124 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 1 
 - p = "Prod1_" 
 - s = 8 
 - r = 6 
5 158 Produqciis_partiis_migeba @ (1:Market) 
 - str = "" 
 - k = 1 
 - n = 1 
 - p = "Prod1_" 
6 171 Dasturis_gagzavna @ (1:Market) 
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 - n = 2 
 - s = 8 
 - r = 4 
7 206 Dasturis_migeba @ (1:Market) 
 - k = 1 
 - n = 2 
8 211 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 2 
 - p = "Prod2_" 
9 223 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 2 
 - p = "Prod2_" 
 - s = 8 
 - r = 4 
10 263 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_" 
 - k = 2 
 - n = 2 
 - p = "Prod2_" 
11 276 Dasturis_gagzavna @ (1:Market) 
 - n = 3 
 - s = 8 
 - r = 2 
12 323 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 2 
 - p = "Prod2_" 
13 335 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 2 
 - p = "Prod2_" 
 - s = 8 
 - r = 2 
14 336 Dasturis_migeba @ (1:Market) 
 - k = 2 
 - n = 3 
15 341 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 3 
 - p = "Prod3_" 
16 353 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 3 
 - p = "Prod3_" 
 - s = 8 
 - r = 8 
17 398 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_" 
 - k = 3 
 - n = 2 
 - p = "Prod2_" 
18 411 Dasturis_gagzavna @ (1:Market) 
 - n = 3 
 - s = 8 
 - r = 2 
19 414 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_" 
 - k = 3 
 - n = 3 
 - p = "Prod3_" 
20 427 Dasturis_gagzavna @ (1:Market) 



134 

 - n = 4 
 - s = 8 
 - r = 1 
21 445 Dasturis_migeba @ (1:Market) 
 - k = 3 
 - n = 3 
22 453 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 3 
 - p = "Prod3_" 
23 465 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 3 
 - p = "Prod3_" 
 - s = 8 
 - r = 1 
24 470 Dasturis_migeba @ (1:Market) 
 - k = 3 
 - n = 4 
25 475 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 4 
 - p = "Prod4_" 
26 487 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 4 
 - p = "Prod4_" 
 - s = 8 
 - r = 8 
27 499 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_Prod3_" 
 - k = 4 
 - n = 3 
 - p = "Prod3_" 
28 512 Dasturis_gagzavna @ (1:Market) 
 - n = 4 
 - s = 8 
 - r = 4 
29 559 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_Prod3_" 
 - k = 4 
 - n = 4 
 - p = "Prod4_" 
30 572 Dasturis_gagzavna @ (1:Market) 
 - n = 5 
 - s = 8 
 - r = 1 
31 577 Dasturis_migeba @ (1:Market) 
 - k = 4 
 - n = 4 
32 587 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 4 
 - p = "Prod4_" 
33 599 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 4 
 - p = "Prod4_" 
 - s = 8 
 - r = 2 
34 623 Dasturis_migeba @ (1:Market) 
 - k = 4 
 - n = 5 
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35 628 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_Prod3_Prod4_" 
 - k = 5 
 - n = 4 
 - p = "Prod4_" 
36 628 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 5 
 - p = "Prod5_" 
37 640 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 5 
 - p = "Prod5_" 
 - s = 8 
 - r = 2 
38 641 Dasturis_gagzavna @ (1:Market) 
 - n = 5 
 - s = 8 
 - r = 8 
39 678 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_Prod3_Prod4_" 
 - k = 5 
 - n = 5 
 - p = "Prod5_" 
40 691 Dasturis_gagzavna @ (1:Market) 
 - n = 6 
 - s = 8 
 - r = 2 
41 693 Dasturis_migeba @ (1:Market) 
 - k = 5 
 - n = 5 
42 740 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 5 
 - p = "Prod5_" 
43 752 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 5 
 - p = "Prod5_" 
 - s = 8 
 - r = 5 
44 752 Dasturis_migeba @ (1:Market) 
 - k = 5 
 - n = 6 
45 757 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 6 
 - p = "Prod6_" 
46 769 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 6 
 - p = "Prod6_" 
 - s = 8 
 - r = 1 
47 788 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_Prod3_Prod4_Prod5_" 
 - k = 6 
 - n = 5 
 - p = "Prod5_" 
48 801 Dasturis_gagzavna @ (1:Market) 
 - n = 6 
 - s = 8 
 - r = 7 
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49 843 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_Prod3_Prod4_Prod5_" 
 - k = 6 
 - n = 6 
 - p = "Prod6_" 
50 850 Dasturis_migeba @ (1:Market) 
 - k = 6 
 - n = 6 
51 856 Dasturis_gagzavna @ (1:Market) 
 - n = 7 
 - s = 8 
 - r = 2 
52 869 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 6 
 - p = "Prod6_" 
53 881 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 6 
 - p = "Prod6_" 
 - s = 8 
 - r = 6 
54 918 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_Prod3_Prod4_Prod5_Prod6_" 
 - k = 7 
 - n = 6 
 - p = "Prod6_" 
55 923 Dasturis_migeba @ (1:Market) 
 - k = 6 
 - n = 7 
56 928 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 7 
 - p = "Prod7_End" 
57 931 Dasturis_gagzavna @ (1:Market) 
 - n = 7 
 - s = 8 
 - r = 7 
58 940 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 7 
 - p = "Prod7_End" 
 - s = 8 
 - r = 9 
59 1006 Dasturis_migeba @ (1:Market) 
 - k = 7 
 - n = 7 
60 1040 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 7 
 - p = "Prod7_End" 
61 1052 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 7 
 - p = "Prod7_End" 
 - s = 8 
 - r = 3 
62 1111 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_Prod3_Prod4_Prod5_Prod6_" 
 - k = 7 
 - n = 7 
 - p = "Prod7_End" 
63 1124 Dasturis_gagzavna @ (1:Market) 
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 - n = 8 
 - s = 8 
 - r = 8 
64 1152 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 7 
 - p = "Prod7_End" 
65 1164 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 7 
 - p = "Prod7_End" 
 - s = 8 
 - r = 10 
66 1164 Dasturis_migeba @ (1:Market) 
 - k = 7 
 - n = 8 
67 1169 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 8 
 - p = "########" 
68 1181 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 8 
 - p = "########" 
 - s = 8 
 - r = 10 
69 1281 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 8 
 - p = "########" 
70 1293 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 8 
 - p = "########" 
 - s = 8 
 - r = 4 
71 1360 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_Prod3_Prod4_Prod5_Prod6_Prod7_End" 
 - k = 8 
 - n = 8 
 - p = "########" 
72 1373 Dasturis_gagzavna @ (1:Market) 
 - n = 9 
 - s = 8 
 - r = 10 
73 1393 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 8 
 - p = "########" 
74 1405 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 8 
 - p = "########" 
 - s = 8 
 - r = 2 
75 1465 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_Prod3_Prod4_Prod5_Prod6_Prod7_End" 
 - k = 9 
 - n = 8 
 - p = "########" 
76 1478 Dasturis_gagzavna @ (1:Market) 
 - n = 9 
 - s = 8 
 - r = 4 
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77 1505 Produqciis_partiis_gacema @ (1:Market) 
 - wait = 100 
 - n = 8 
 - p = "########" 
78 1517 Produqciis_partiis_gadagzavna @ (1:Market) 
 - n = 8 
 - p = "########" 
 - s = 8 
 - r = 6 
79 1553 Dasturis_migeba @ (1:Market) 
 - k = 8 
 - n = 9 
80 1563 Produqciis_partiis_migeba @ (1:Market) 
 - str = "Prod1_Prod2_Prod3_Prod4_Prod5_Prod6_Prod7_End" 
 - k = 9 
 - n = 8 
 - p = "########" 
81 1576 Dasturis_gagzavna @ (1:Market) 
 - n = 9 
 - s = 8 
 - r = 2 
82 1619 Dasturis_migeba @ (1:Market) 
 - k = 9 
 - n = 9 

amgvarad, imitaciuri procesi moicavs 82 bijs (ix.dan.3).   

aRniSnuli procesebis Sesruleba unificirebuli 

modelirebis enis UML-teqnologiaSi  mogvagonebs SetyobinebaTa 

(Messages) marTvas interaqtiurobis dinamikur modelSi, romelsac 

mimdevrobiTobis diagramiT (Sequence-D) vicnobT. 3.16 naxazze 

mocemuli gvaqvs aseTi diagramis fragmenti: 

 

nax.3.16. mimdevrobiTobis diagramis fragmenti 

Object: 
mimwodebeli 

Object: 
prod_miwodeba 

Object: 
dasturi 

Object: 
damkveTi 

(1, “Prod1”) 

(1, “Prod1”) // ganmeorebiT gagzavna 

(1, “Prod1”)  // mag., ar misula 

(1, “Prod1”) 

(1, “Prod1”) // mivida 
z

2  // Semdegi partiis nomeri
2 

2 // dasturi miRebulia 

. . . 
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3.6. monacemTa baza sawarmoo firmis  

ORGTEC-donis Sesafaseblad  

 

firmis organizaciul-teqnikuri donis gansazRvris 

monacemTa bazis dasaproeqteblad gamoviyeneT MsAccess  monacemTa 

bazebis marTvis sistema [12]. Sefasebis imitaciuri modelisTvis – 

ki - MsExcel eleqtronuli cxrili. sawarmoo firmis teqnikuri, 

teqnologiuri, organizaciuli da ekonomikuri maCveneblebis 

SesarCevad gamoviyeneT sawarmoTa sameurneo analizis arsebuli 

meTodika [23]. qvemoT, 3.5 cxrilSi mocemulia am { Xij }- 

maCvenebelTa simravlis nawili, monacemTa formatebiT da 

daniSnulebiT, xolo 3.6 cxrilSi ki sawyisi maCveneblebis 

safuZvelze gaangariSebadi maCveneblebi.  

mbms Ms Access TviTon axorcielebs sawarmoo firmaTa 

identifikacias unikaluri gasaReburi velebis: Firm_Id, Dep_Id 

saSualebiT.  
 monacemTa bazis sawyis maCvenebelTa velebi 

cxr.3.5 
Sifri formati d a s a x e l e b a 

Firm_Id Numeric sawarmos identifikatori 
Dep_Id 
 

Numeric sawarmos qvedanayofis identifikatori 

X6 Float(9.2) umaRlesi xarisxis produqciis wliuri moculoba (lari) 
X7 Float(9.2) sasaqonlo produqciis wliuri moculoba (lari) 
X8 Numeric originaluri nawilebis damzadebis Sromatevadoba 

X9 Numeric wliuri gamosaSvebi produqciis damzadebis saerTo 
Sromatevadoba 

X10 Float(7.2) miRweuli teqnologiuri TviTRirebuleba 
X11 Float(7.2) sabazo teqnologiuri TviTRirebuleba 

X12 Float(7.2) reklamaciiT miRebuli danakargebi 

.    .   . 

 

.    .   . 
 

.    .   . 
 

X125 Numeric Tveebis raodenoba, romelSic ar Sesrulda produqciis 
gamoSvebis  gegma  

X126 Numeric Tveebis raodenoba, romelSic ar Sesrulda 
normatiulad sufTa produqciis gegma 

X127 Float(9.2) nedleulisa da masalebis wliuri xarjis gegma (aTasi 
lari) 

X128 Float(9.2) nedleulisa da masalebis wliuri xarjis faqti (aTasi 
lari) 

X129 Numeric pirobiTi sawvavis wliuri xarjis gegma (tona) 

X130 Numeric pirob.sawvavis wl.xarj.faqti (t.) 

X131 Float eleqtro energiis wliuri xarjis gegma (kvt-sT) 

X132 Float eleqtro energiis wliuri xarjis faqti (kvt-sT) 
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X133 Float(9.2) wliuri sasaqonlo produqciis gamoSvebis moculoba  
X134 Float saerTo faqtobrivi rentabeloba (%) 
X135 Float saerTo gegmiuri rentabeloba (%) 

X136 Float(9.2) faqtobrivi fondukugeba (lari) 
X137 Float(9.2) gegmiuri fondukugeba (lari) 
 
X138 

 
Float(9.2) 

wliuri sasaqonlo produqciis  moculobis 
TviTRirebuleba (aTasi lari) 

X139 Numeric ekonomikuri efeqturobis normatiulobis koeficienti  
 
X140 

 
Float(9.2) 

ZiriTadi sawarmoo fondebisa da sabrunavi saSualebebis 
saSualo-wliuri Rirebuleba (aTasi lari)  

 
X141 

 
Float(9.2) 

wliuri sasaqonlo produqciis moculoba ucvlel 
fasebSi (lari) 

 
 

 
monacemTa bazis gaangariSebadi velebi 

 
 

cxr.3.6 
Sifri formati d a s a x e l e b a 

Ycij Float kompleqsuri maCveneblis mniSvneloba  
Y1ij Float Sromis sagnis donis mniSvneloba 

Y2ij Float warmoebis saSualebebis donis mniSvneloba 
Y3ij Float Sromis donis mniSvneloba 
Y4ij Float teqnikur-ekonomikuri maCveneblebis  donis mniSvneloba 

Y31ij Float warmoebis organizaciis donis mniSvneloba 
Y32ij Float Sromis organizaciis donis mniSvneloba 
Y33ij Float marTvis organizaciis donis mniSvneloba 

Y311ij Float ZiriTadi warmoebis donis mniSvneloba 
Y312ij Float instrumentuli warmoebis donis mniSvneloba 
Y313ij Float damxmare meurneobis donis mniSvneloba 

Y11ij Float umaRlesi xarisxis produqciis gamoSvebis done 
Y12ij Float nakeTobebis unifikaciis (standartizaciis) done 
Y13ij Float nakeTobaTa konstruqciebis teqnologiu-robis done 

Y14ij Float reklamaciiT miRebuli danakargebis done 
Y21ij Float umaRlesi xarisxis kategoriiT atestirebuli 

teqnologiuri procesebis done 
Y22ij Float tipiuri teqnologiuri procesebis gamoye-nebis done 

Y23ij Float standartuli teqnologiuri aRWurvilobis  done 
Y24ij Float standartuli avtomatizebuli teqnolo-giuri 

mowyobilobebis gamoyenebis done 
Y25ij Float mowyobilobebis asakobrivi Semadgenlobis done 

Y241ij Float agregatuli mowyobilobebis gamoyenebis done 
Y242ij Float avtomaturi da naxevradavtomaturi  mowyobilobebis 

gamoye-nebis done 
Y243ij Float programuli Carxebis gamoyenebis done 

Y244ij Float gadamamuSavebeli centrebis gamoyenebis done 
Y245ij Float samrewvelo robotebis gamoye-nebis done 
Y246ij Float avtomaturi xazebis gamoyenebis done 

Y3111ij Float warmoebis specializaciis done 
Y3112ij Float warmoebis riTmulobis done 
Y3113ij Float warmoebis nakadurobis done 

Y3114ij Float mowyobilobebis datvirTvis done 
Y3115ij Float mowyobilobebis gamoyenebis done 
Y3116ij Float warmoebis uwyvetobis done 

Y3117ij Float warmoebis kooperirebis done 
Y3118ij Float narCenebis utilizaciis done 
Y321ij Float mravalCarxuli momsaxurebis done 

Y322ij Float Sromis brigaduli organizebis done 
Y323ij Float profesiaTa SeTavsebis done 
Y324ij Float Sromis meqanizaciis done 



141 

Y325ij Float Sromis normirebis done 
Y326ij Float samuSao drois gamoyenebis done 
Y327ij Float kadrebis denadobis done 

Y328ij Float kadrebis kvalifikaciis gamoyenebis done 
Y331ij Float marTvis funqciebis avtomatizaciis done 
Y332ij Float sawyobebisa da saamqroebSi avtomatizaciis done 

Y333ij Float mmarTvelobiTi Sromis teqnikuri Seiara-Rebis  done 
Y336ij Float marTvis aparatis struqturis raciona-lobis done 
Y338ij Float produqciis miwodebis gegmis Sesrulebis  done 

Y339ij Float garemos dacvis done (gamdinare wylebi, sahaero garemos 
mdgomareoba) 

Y41ij Float sasaqonlo produqciis warmoebis gegmis Sesrulebis  
done 

Y42ij Float normatiul-sufTa produqciis gegmis Sesrulebis  done 

Y43ij Float Sromis nayofierebis done 
Y44ij Float nedleulisa da masalebis gamoyenebis  done 
Y45ij Float sawvavis gamoyenebis  done 

Y46ij Float eleqtroenergiis gamoyenebis  done 
Y47ij Float rentabelobis  done 
Y48ij Float fondukugebis  done 

 
3.17 naxazze mocemulia DB_ORGTEC-bazis struqturis 

realizaciis fragmenti MsAccess–paketiT. 

 

nax.3.17. monacemTa bazis struqturis fragmenti sami cxriliT 

3.18 naxazze ilustrirebulia DB_ORGTEC-bazis 

momxmarebelTa interfeisebi sawyisi monacemebis Sesatanad.  
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nax.3.18. DB_ORGTEC-is interfeisebis fragmenti monacemebis  
Sesatanad MsAccess-Si 

 

 

3.7. eleqtronuli cxrilebi sawarmoo firmis  

ORGTEC-donis Sesafaseblad  

 

 

firmis organizaciul-teqnikuri donis Sefasebis sistema 

avageT MsExcel-paketis gamoyenebiT, romelSic SesaZlebelia 

sawyisi monacemebis uSualod Setanac da MsAccess-bazidan 

importirebac. qvemoT, 3.19 – 3.21 naxazebze mocemulia am sistemis 

momxmareblis interfeisebi, magaliTad, eqspertebisa da 

menejerebisaTvis. 
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nax.3.19. ORGTEC-is eqspertTa interfeisis fragmenti  
monacemebis Sesatanad MsExcel-Si 

 
 

 

nax.3.20. ORGTEC-is interfeisis fragmenti ekonomikuri  
maCveneblebis gasaTvlelad MsExcel-Si 
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nax.3.21. ORGTEC-is menejeris interfeisis fragmenti  
monacemebis Sesatanad MsExcel-Si  

 

ekonomikuri maCveneblebis gasaangariSeblad, magaliTad,  
rentabelobis done, Y47 gaiTvleba X134 da X135 maCveneblebiT:   

  

aRniSnuli formula Cans 3.20 naxazidan. 
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დასკვნა 
 

Catarebuli  gamokvlevebis safuZvelze SeiZleba gavakeToT 

Semdegi daskvnebi: 

- ganxilul iqna marketingis funqciebi warmoebaSi, am 

sferoSi kompiuteruli teqnikisa da axali informaciuli 

teqnologiebis danergvis aqtualuroba. dasabuTda imitaciuri 

modelirebis gamoyenebis efeqturoba;  

- sawarmoo firmaSi axali kompiuteruli teqnologiebis 

bazaze ganxorcielda warmoebis dagegmvis, aRricxvis, analizisa 

da kontrolis amocanebis gadawyveta. kompiuteruli 

teqnologiebis gamoyenebiT marketingis marTvis procesebSi 

ganxorcielda modelireba da Sesabamisi programuli paketebis 

moZieba da SemuSaveba; 

- Catarda imitaciuri modelirebis instrumentebis 

klasifikacia, maTi dadebiTi da naklovani mxareebis analiziT. 

sawarmoo-ekonomikuri obieqtebis biznes-procesebis modelirebisa 

da analizis mizniT SemuSavda koncefcia sistemuri petris 

qselebis gamoyenebisaTvis, kerZod obieqt-orientirebuli 

modelirebis meTodisa da feradi petri qselebis instrumentiT.    

- imitaciuri modelirebis daxmarebiT petris qselebis 

instrumentiT SesaZlebelia rTuli, dinamikuri procesebis 

analizi, statistikuri monacemebis damuSaveba, mTlianad qselis 

an calkeuli qveqselebis usafrTxoebis kvleva;  

  - gadmocemulia informaciuli sistemebis  daproeqtebis da 

maTi programuli realizebis Tanamedrove teqnologiebis 

gamoyeneba obieqt_orientirebuli midgomis koncefciiT. 

yuradReba gamaxvilebulia informaciuli sistemebis 

arqiteqturis (ARIS teqnologia) avtomatizebul reJimSi 

daproeqtebisa da realizaciis sakiTxebze;  

- ganxilulia marketinguli procesebis modelirebisa da 

programuli aplikaciebis agebis etapebi UML teqnologiiT. 

gamokveTilia produqciaze kontraqtebis gaformebis, produqciis 
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warmoebis dagegmvisa da aRricxvis marTvis sferoebis amocanebi. 

damuSavebulia marketinguli sistemis modeli. imitaciuri 

modelis agebis algoriTmi; 
- SemoTavazebulia monacemTa mravalganzomilebiani 

modelis gamoyenebis ZiriTadi principebi, romelsac 

gansakuTrebuli adgili ukavia monacemTa srulyofili 

operatiuli analizisaTvis OLAP instrumentis bazaze Microsoft 

Excel-is garemoSi; 

- damuSavebulia CPN (Coloured Petri Nets) instrumentis 

praqtikuli gamoyenebis sakiTxebi, romlis daxmarebiTac 

SesaZlebelia ekonomikuri obieqtebis dinamikuri procesebis 

modelireba da Semdeg simulacia, kvlevis obieqtis sxvadasxva 

maCveneblebis kompleqsuri analizisaTvis - am procesebSi 

Tanamedrve   obieqt_orientirebuli modelirebis koncefciis 

safuZvelze;  

- SemoTavazebulia produqciis warmoebisa da realizaciis 

procesebis imitaciuri modelis agebis konkretuli magaliTi 

CPN-instrumentiT, am modelis dekompoziciis safuZvelze 

ierarqiulad dakavSirebuli modulebis saxiT, rac qmnis am 

modelis imitaciuri gamokvlevis Sesaferis garemos; 

- damuSavebulia produqciis sawarmoo firmis 

organizaciul-teqnikuri donis Sefasebis maCvenebelTa 

erTobliobis monacemTa baza da gadamuSavebis algoriTmebi, 

romlebic iyenebs analizur da eqspertul SefasebaTa meTodebs; 

- naSromSi miRebuli Teoriuli Sedegebi realizebulia 

eqsperimentulad ARIS, Workflow, UML–enis, CPN–petris qselis, 

GPSS–imitaciuri modelirebis instrumentis, MsAccess–monacemTa 

bazis sistemis da Ms Excel–eleqtronuli cxrilebis safuZvelze, 

rac araprogramist momxmarebelTaTvis qmnis megobrul samuSao 

interfeiss.       
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danarTi #1 

 
 informaciuli sistemebis arqiteqturis  

ARIS  teqnologia 
    

ARIS - `informaciuli sistemebis arqiteqtura”  damuSavebuli iqna  
germaniis saarbrukenis universitetis ekonomikuri informatikis 
kaTedris profesoris avgust-vilhelm Seeris mier 1991 wels . mas 
Semdeg sistema  mniSvnelovnad gafarTovda  da  daixvewa. es instrumenti 
da  misi ideologia  gamoiyeneba  rogorc biznes_procesebis 
inJineringis saSualeba.  

ARIS–Si gamoyenebuli modelirebis meTodebi emyareba  
organizaciuli nakadebis problemebis aRweris naxevradformalur 
SesaZleblobebs, rac erTis mxriv axloa  sawarmoo_ekonomikuri sagnis 
SinaarsTan, xolo  meores mxriv sakmarisad zustia, raTa  moxdes 
Semdgomi formaluri gardaqmna 
kompiuterebze bazirebuli informaciuli sistemisaTvis.  
    ARIS koncefciis gamoyeneba  sasargebloa  sawarmoo,  ekonomikuri,  
organizaciuli sakiTxebisaTvis aseve kompiuteruli sainformacio  
sistemebis asagebad. informaciuli sitema  SeiZleba  aigos 
individualuri proeqtiT an Seqmnili iqnes standartuli paketiT.  
    ARIS sawarmoo procesebis nakadebi Semdegia: 
   organizaciuli nakadebi: axasiaTebs organizaciuli qvedanayofis 
mdgomareobas da samuSao  uflebebs. 
   miznis nakadi:  axasiaTebs sagnobriv da formalur miznebs, 
romlebic miRweul unda iqnen procesis mier misi Sesrulebisas. 
   marTvis nakadebi: marTvis funqciebis logikuri mimdevrobaa 
movlenebisa da Setyobinebebis saSualebiT. marTvis nakadebis Yyoveli 
procesi eyrdnoba erT an ramdenime Setyobinebas.  
   samuSao nakadebi:  ganasxvaveben sagnobriv da samomsaxureo samuSao 
nakadebs. 

sawarmoo saSualebebis nakadebi: esaa warmoebis saSualebebi, mag., 
ise rogorc teqnikuri uzrunvelyofa informaciuli sistemebisTvis.                 

adamianuri samuSao nakadebi: uSualo adamianTa samuSao 
datvirTva. 

sainformacio nakadebi: marTavs informaciaze mimarTvas, rogorc  
funqciebis SesrulebisaTvis mizanmimarTuli codna. 

aRniSnuli nakadebis gamoyenebiT SesaZlebelia erTiani sawarmoo 
procesis (Cvens SemTxvevaSi `SekveTis Sesruleba”) detalizebuli 
aRwera. SekveTis `gadagzavna” ganixileba rogorc sagnobrivi 
(materialuri) samuSao. vinaidan am dros icvleba dasamuSavebeli 
obieqtis adgilmdebareoba. (SesaZlebelia zogi-erT SemTxvevaSi is 
ganxilul iqnes rogorc momsaxureobiTi (aramaterialuri samuSao). 
     UML  (unificirebuli modelirebis ena) aris amerikeli 
mecnierebis, g. buCis, j. rambos da i. jakobsonis mier Seqmnili axali 
obieqt orientirebuli meTodologia, romelic mTlianad moicavs ARIS 
teqnologias. amitomac man msoflio aRiareba moipova kompiuteruli 
teqnologiebis firmebSi.  

danarTi #2 

sabazro modeli  
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sabazro modelebis praqtikuli realizaciis gamocdilebam,  
romelic efuZneba specialuri wrfivi, diskretul_dinamikuri, 
evristikuli, stoqastikuri programebis gamoyenebas, gviCvena, rom axla 
ukve SesaZlebelia damuSavebis principulad axali meTodikis da 
racionalurad balansirebuli teqnologiis gamoyeneba, romelic 
orientirebulia optimaluri biznes_gegmis da sabazro moTxovnilebis 
marTvis mza produqciaze [14]. 

SemovitanoT aRniSvnebi: 

 i=1,...,m _ materialur_teqnikuri da SromiTi resursebis nomeri; 

   bi   _ resursebis moculoba; 

     j=1,…,n   _ gamoSvebuli produqciis nomeri; 

    ijα _ yoveli resursis danaxarjebi yoveli mza produqciis 

erTeulovan moculobaze 
     Aj  _ sabazro moTxovnilebaTa moculoba yovel miTiTEbul 

produqciaze; 
     Ci  _ SromiTi da materialur-teqnikuri resursebis sabazro 

Rirebuleba;   
      K _ mcire warmoebis investicia angariSze; 

     iα _ saangariSo periodSi yoveli saxis produqciis moculoba; 

      P  _ yvela saxis mza produqciis sabazro fasi.  
unda veZeboT miTiTebuli produqciis moculoba xj  da yoveli tipis 

resursis zrda yi , romelic saWiroa am moculobaTa maqsimaluri zrdisTvis. 
yoveli gamoyenebuli SromiTi da materialur_teqnikuri resursebis 

jamuri moTxovna ar unda aWarbebdes am resursebis konkretul moculobas. 

yibiijxja
n

j
+≤∑

=1
,       i=1,…,m              (1.1) 

yoveli saxis mza produqciis warmoebis moculoba (samuSao da 
momsaxureba) ar unda aWarbebdes sabazro moTxovnilebis miTiTebul 
produqciis moculobas 

Ajxjaj ≤≤ ,     j=1,…,n                        (1.2)        
investiciis moTxovnilebaTa moculoba mimarTuli yoveli saxis 

materialur_teqnikuri resursebis zrdaze, ar unda aRematebodes am 
investiciis moculobas 

KCiyj ≤∑                          (1.3) 

saWiroa davamatoT mxolod efeqturobis kriteriumi. aseTi iqneba 
yvela saxis mza produqciis jamuri moculobis maqsimumi 

∑
=

→=
n

j j
xf

1
max                    (1.4) 

am produqciis Цj  yoveli saxis  sabazro fasis gamoyenebiT mivaRwioT 
kriteriis maqsimizacias 

∑
=

=
n

j

f
1
Цjxj            

Tu mcire warmoeba, firma da kompania exla iwyeben Camoyalibebas, maSin 

0=b  da 0=α . 
magaliTad i=1,…,3 da j=1,…,4 sabazro modeli  (1.1)   (1.4) ufro 

detalurad Caiwereba Semdegi saxiT: 

α11x1+α12x2+α13x3+α14x4 ≤  b1+y1; 

α21x1+α22x2+α23x3+α24x4 ≤  b2+y2; 
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α31x1+α32x2+α33x3+α34x4 ≤  b3+y3; 

α1≤ x1≤ A1; 

α2≤ x2≤ A2; 

α3≤ x3≤ A3; 

α4≤ x4≤ A4; 

C1y1+C2y2+C3y3≤ K; 
f=Ц1x1+Ц2x2+Ц3x3+Ц4x4 max→  

 
“Sesasvlelebis” xarisxis kontroli sistemaSi gulisxmobs mis 

Semowmebas 

ЧЧ
Ο

=
Φ
Ο

×
Φ

 

sadac Ф mcire sawarmos ZiriTadi warmoebis fondebia, Ч    warmoebis 
personalis raodenoba; О gamoSvebuli produqciis moculoba 

ganxiluli kontroli exeba dinamikur parametrebsac. magaliTad 
mwarmoeblurobis zrdis tempi unda aWarbebdes saSualo xelfasis zrdis 
tempebs 

1

1

1
−

−

−

>
Ο

Ο

t

t

t

t

t

t

З

З

Ч

Ч
,         t=1,…,T 

  sadac    З t ,  Зt-1 _ Suawliuri xelfasia mimdinare da Semdgomi 
periodebis. 

modelis (1.1) _(1.4)  angariSebis Sedegad erTdroulad viRebT: 
xj   _ optimaluri moculoba da struqtura mza produqciis warmoebis; 
 yi      yoveli saxis SromiTi da materialur_teqnikuri resursebis 

optimaluri gazrda; 

 ∑
=

n

j
ijxj

1
α    miTiTebuli resursebis moTxovna yovel saxeSi, romelic 

emsaxureba Sesasvlels firmisaTvis, romelic uSvebs mocemul resursebs; 

 ∑
=

−
n

j
ijxjbi

1
α   maragi ganxiluli resursebis  (is resursi  romlidanac   

∑
=

−
n

j
ijxjbi

1
α =0  da min   warmoadgens deficiturs); 

Ciyi
m

i
∑
=1

  moTxovna investiciur resursebze, romelic emsaxureba 

Sesasvlels finansur_kredituli firmis da kompaniisTvis; 

K- Ciyi
m

i
∑
=1

    investiciuri resursebis ekonomia; 

Aj-xj      daukmayofilebeli sabazro moTxovnis moculoba produqciis 
yovel saxeze; 

   Ff=∑
=

n

j
Цjxj

1
 nawarmoebi produqciis maqsimaluri moculoba 

Rirebulebis gamosaxvaSi; 
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S= xjHpjijCi
n

j

m

i
0(

1 1
∑∑
= =

+α  nawarmoebi produqciis  TviTRirebuleba, sadac  

HHpj  zednadebi gasavalia; 

ВП= ( ) xjHpjijCiЦjxjHpjijCiЦjxj
n

j

m

i

n

j

n

j

m

i
∑ ∑∑ ∑∑
= == = =

⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠

⎞
⎜
⎝

⎛
+−=⎥

⎦

⎤
⎢
⎣

⎡
+−

1 11 1 1

αα  _ 

mTliani mogeba; 

РП= I
n

j
xjHpjijCiЦj∑ ∑

= ⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+−

1
α     _realizebuli mogeba, sadac xjI 

realizebuli produqciis moculobaa; 

∑
=

n

j

IЦjxj
1

 _ miTiTebuli produqciis navaWri; 

( ) I
n

j

m

i
xjHpjijCi∑∑

= =

+
1 1

α _ganxiluliproduqciis TviTRirebuleba. 

xj-xj
I _ ararealizebuli produqciis moculobaa. 

am tipis sabazro modelebis mTavari wayenebuli moTxovna aris _ 
maRali adekvaturoba realur ekonomikur procesebTan. amasTan 
erTaderTimodeli, rogorc wesi ver asaxavs sakmarisad mTlianad am 
procesebs maTi sirTulis gamo. amitom praqtikaSi gamoiyeneba sabazro 
modelebis sistemebi. 

DdavweroT SemosazRvra ganxiluli sabazro modelis resursebiT 
erTproduqtiulobis SemTxvevaSi (rodesac xi

max=At  da bt=0); 
α tAt=yt,         t=1,…,t; 

Ctyt=Kt; 
At=xtmax=yt/α t; 

Yt= Kt/Ct; 
miviRebT                      At=xtmax=Kt/(α tCt); 
mravalproduqtiulobis SemTxvevaSi ganxiluli formula SeiZleba 

Caiweros Semdegi saxiT: 

xjmax=Aj=

∑
=

m

i
ijCt

K

1
α

 ,         j=1,…,n 

balansirebuli sabazro moTxovnis analizi da prognozi xorcieldeba 
Semdegi modulebiT: 

• samuSao da momsaxureba mza produqciaze   Aj= ∑
=

m

i

ijCiK
1

α  

• mimdinare investiciaze  KK=∑∑
= =

=
n

j

m

i
SijAjCi

1 1
α ; 

• SromoTi da materialur-teqnikuri resursebi   

Zi=∑
=

n

j
ijAj

1
α ,          i=1,…,m. 

moyvanili sabazro modelis analizi gviCvenebs: imisaTvis,rom 
gavzardoT firmis simZlavre xj

max  da Tanmimdevrulad gavzardoT 
sabazro moTxovnilebaTa dakmayofileba Aj moculobiT da struqturiT. 

aucilebelia gavafarTovoT sawarmoo investiciis moculobis 
K,romelic mimarTulia SromiTi da materialuri resursebis zrdaze 
da erTdroulad SevamciroT am resursebis ijα  danaxarjebi. 

moTxovna SeiZleba ganvsazRvroT normatiuli meTodebiT, 
magaliTad normatiuli moTxovnis daxmarebiT yoveli saxis mza 
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produqciis momsaxureba 1 adamianze unda gamravldes mocemul 
regionSi mcxovrebTa ricxvze. 

ganxiluli produqciis deficiti  gamoiTvleba, rogorc 
gansxvaveba jamur gadaxdisunarian moTxovnas da am produqciis 
erTobliv warmoebis moculobas Soris. 

DD= ∑∑
==

−
m

i

n

j
ibj

11
α  

sadac j – mza produqciis myidvelis indeqsia; bj _ sabazro 
moTxovnis moculobaa j-uri myidvelis mza produqciaze; i mcire 
sawarmos indeqsia, romelic uSvebs mza produqcias; iα - warmoebis 
moculoba j-uri produqciis. 

mza produqciis Sinagani da garegani bazrebis, resursebis da 
momsaxurebis, maTi mdgomareobis da dinamikis, winadadebis da sabazro 
fasebis analizisas aRiniSneba, rom stoqastikuri xasiaTi bevr 
SemTxvevaSi Tavs iyris sabazro moTxovnis, inflaciis, valutis kursis 
da sxa faqtorebis albaTuri gavlenis qveS 

    Tu realizebuli Semosavlis moculoba ar iZleva kreditis 
momsaxurebaze uzrunvelyofis saSualebas, romelic aucilebelia 
mcire warmoebisTvis, maSin gaicema egreTwodebuli “signali 
ukukavSirze”, romlis saSualebiTac xorcieldeba adaftacia 
“Sesasvlelis” marTvis qvesistemaze, warmoebis erTdrouli 
maqsimizaciisa da mza produqciis realizaciis gziT. kompleqsuri  
SromiTi da materialur_teqnikuri resursebis optimizaciis gziT da 
satransporto xarjebis Semcirebis gziT. amas mivyavarT realizebuli, 
balansirebuli da sufTa mogebis gazrdamde. 

    amitom mcire sawarmos marTva sabolood daiyvaneba 
miTiTebuli resursebis marTvamde Semdegi gzebiT: 

• materialur_teqnikuri resursebis struqturizacia; 

• miTiTebuli resursebis optimaluri kompleqtaciis formireba; 

• materialur_teqnikuri resursebis saxiT investiciis racionaluri 
ganawileba; 

• yvela resursis optimizacia maTi saxis da drois mixedviT;  

• kapitalis mcire moculobiT, Tu rogor unda miviRoT SromiTi da 
materialuri resursebis optimaluri ricxvi da SevamciroT danaxarjebi am 
resursebze, imisaTvis rom miviRoT mza produqciis maqsimaluri moculoba; 

• ramdenad da romeli faqtorebis xarjze SeiZleba gavzardoT 
navaWri da davwioT realizebuli produqciis TviTRirebuleba, imisaTvis rom 
miviRoT mza produqciis maqsimaluri moculoba; 

• ramdenad da romeli faqtorebis xarjze SeiZleba gavzardoT 
gasayidi moculoba da davwioT sakuTari gasayidi fasi, imisaTvis rom 
uzrunvelvyoT mcire firmis ekonomikuri usafrTxoeba; 

• racionalurad da rogor unda gavanawiloT kapitaluri dabandeba, 
imisaTvis rom miviRoT mza produqciis maqsimaluri gamoSveba; 

• rogor unda ganvaTavsoT sakuTari sufTa mogeba moTxovnisa da 
dagrovebis fondebiT, imisaTvis rom uzrunvelvyoT produqciis maqsimaluri 
gamoSveba Semdeg welSi gegmiuri perspeqtiviT; 

• potencialuri damkveTi investiciebidan, rogor unda SevarCioT 
ufro efeqturi; 

• rogor gavukeToT realizacia warmoebul mza produqcias; 

• ramdenad da rogor unda gavzardoT Sromis warmoebuloba, davwioT 
TviTRirebuleba, gavzardoT fond_aRWurva, imisaTvis rom miviRoT 
realizebuli da sxva Semosavlis maqsimaluri moculoba. 
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danarTi #3 

imitaciuri modelirebis eqsperimentis Sedegebi 

 
nax. d-1: N- eqsperimentis nomeri; wait-dayovnebis dro; step-bijebis 

raodenoba; Time- produqciebis miwodebis saboloo dro 
 

 
nax. d-2: Pi- calkeuli produqciis miwodebis saboloo dro 

 


