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marketinguli procesebis marTvis erTi modelis Sesaxeb  

feradi petris qselebiT 

gia surgulaZe, ekaterine Turqia, maia oxanaSvili,  
giorgi surgulaZe   

saqarTvelos teqnikuri universiteti 
 

reziume 

gadmocemulia marketinguli biznes-procesebis, kerZod produqciis moTxovnilebis, 

warmoebis da realizaciis operatiuli dagegmvis,  Sesrulebisa da analizis procesebis 

modelireba da kvleva feradi droiTi petris qselebis safuZvelze. ganxilulia CPN-

grafo-analizuri instrumentis ZiriTadi funqciebi da SesaZleblobebi dinamikuri biznes-

procesebis asagebad da imitaciuri modelirebis eqsperimentis Casatareblad. 

SemoTavazebulia marketingis procesis erTi CPN-modelis magaliTi produqciis sawarmoo 

firmisTvis koncefciiT `bazari-warmoeba-realizacia~. 

sakvanZo sityvebi: marketingi. sabazaro moTxovnileba. produqciis warmoebis 

dagegmva. modelireba. feradi petris qselebi.       

 

1. Sesavali 

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. 

marketinguli procesi xels uwyobs warmoebas - dagegmos da praqtikulad 

ganaxorcielos novatoruli ideebis damuSaveba, axdens im informaciis Segrovebasa da 

analizs, rac aucilebeli faqtorebia produqciaze fasebis formirebisTvis, masze 

mizidvis RonisZiebebis gatarebisa da gayidvebis stimulirebisTvis. amerikeli mecnieris, 

filip kotleris ganmartebiT, marketinguli procesi produqciis warmoebisa da 

realizaciis gegmebis SemuSavebis, teqnologiuri procesis marTvis, warmoebis aRricxvisa 

da sameurneo saqmianobis ekonomikuri analizis amocanaTa erTobliobaa, maTi efeqturi 

gadawyvetis gzebis ZiebisTvis da praqtikuli rekomendaciebis gansazRvrisTvis [1]. 

marketingi koordinacias uwevs yvela sawarmoo process, ris safuZvelsac 

warmoadgens informaciul-analitikuri kvleva sainformacio da sakomunikacio sistemebis 

saSualebiT. am TvalsazrisiT, marketingSi informaciuli teqnologiebis gamoyeneba 

praqtikulad, marketinguli procesebis mmarTvel funqcias warmoadgens.  

sainformacio teqnologiebis ganviTarebam mniSvnelovani asaxva hpova marketinguli 

procesebis ganviTarebaSi da Seiqmna specialuri mimarTuleba - sawarmoo marketinguli 
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procesebis marTva (Enterprise Marketing Management- EMM), romelic warmoadgens 

marketinguli procesebis integrirebul sistemas da gamoiyeneba rogorc platforma 

sawarmoo marketinguli procesebis avtomatizaciisTvis [5]. 

sawarmoo marketinguli procesebis marTvis kategoriaSi Sedis marketinguli 

resursebis marTvis (MRM, Marketing Resource Management), marketinguli analitikis 

(Marketing Analytics), cifruli aqtivebis marTvis (Digital Asset Management), gayidvebis 

marTvis (Leads Management), eleqtronuli marketingis (On-line Marketing), klientebTan 

urTierTobis marTvisa (CRM, Customer Relationship Management) da sawarmoo resursebis 

dagegmvis (ERP, Enterprise Resource Planning) sistemebis jgufi. CamoTvil sistemaTa jgufi 

faqtobrivad, srulyofils xdis marketinguli kvlevis procesebis damuSavebas, ris 

safuZvelzec arsebiTad izrdeba marketinguli kvlevis efeqturoba da mcirdeba 

sakuTrebis mTliani Rirebuleba (TCO, Total Cost of Ownership) [6]. 

2. ZiriTadi nawili 

marketinguli procesebis marTvisas am sistemebis jgufSi aucilebelia CavrToT 

aseve sareklamo kvlevis sistema, rac marketinguli kvlevis warmoebis erT-erTi 

mniSvnelovani instrumentia. 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 saxeobaa gamofena-

gayidva, rac sakmaod swrafi saSualebaa sabazro situaciis Sesaswavlad da axal 

saeqsporto bazarze gasasvlelad produqciis mxolod minimaluri raodenobis an 
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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 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 

mimdevrobiT-paraleluri Sesrulebis safuZvelze gaanalizebul iqnas sistemis 

maxasiaTeblebi [7,8,9].  

1-el naxazze mocemulia feradi petris qselis fragmenti sawarmoo firmis 

marketinguli procesebis gamsxvilebuli modelirebiT. aq gadasasvleebis blokebSi 

naCvenebia, magaliTad, sabazro moTxovnilebaTa gansazRvris, kontraqtebis formirebis, 

warmoebis dagegmvis, warmoebis teqnologiuri momzadebis, produqciis warmoebis, 
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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.         

 

nax.1. marketinguli procesis fragmenti CPN-is garemoSi 
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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 [8]. me-2 

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 (nax.2). feradi 

petris qseli Seicavs „ferad“ markerebs, 

romlebic konkretuli tipis SesaZlo 

mniSvnelobaTa simravle an multisimravlea.  

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.  

nax.2. CPN-samuSao garemo 
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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.   

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.  

me-3 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.3. petris qselis Seqmnisa da imitaciuri modelirebis instrumentebi 

me-4 naxazze naCvenebi gvaqvs Cveni qselis fragmenti ramdenime bijis Semdeg, 

sadac Cans markerebis Secvlili mdgomareoba.  
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nax.4. imitaciuri modelirebis Sualeduri etapi 

 

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. 

CPN-is simulaciis instrumentiT SesaZlebelia markirebaTa mdgomareobebisa da 

statistikuri analizis Catareba, Sesabamisi diagramebis agebiT [7].    
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3. daskvna 

 

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. 
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ABOUT ONE MODEL OF MANAGEMENT OF PROCESSES OF MARKETING  
ON THE BASIS OF COLURED PETRI NETS 
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Summary  
 

Questions of modelling and research marketing business-processes, in particular for definition of 
requirement of production, operational planning of manufacture, process of manufacture and 
realization of finished goods, on the basis of time coloured Petri nets (CPN) are stated. The cores of 
functions and opportunities of the CPN-tool for simulation dynamic business-processes are 
considered. The example of one CPN-model of marketing for a product company with the concept 
"Market-Manufacture-Realization" is offered. 

 
ОБ ОДНОЙ МОДЕЛИ УПРАВЛЕНИЯ ПРОЦЕССАМИ МАРКЕТИНГА НА  

ОСНОВЕ ЦВЕТНЫХ СЕТЕЙ ПЕТРИ 
Сургуладзе Г.Г. , Туркия Е.Г., Оханашвили М.Н., Сургуладзе Ге.Г. 

Грузинский Технический Университет 
Резюме 

 
Излагаются вопросы моделирования и исследования маркетинговых бизнес-процессов, в 

частности для определения потребности продукции, оперативного планирования производства,  
процесса производства  и реализации готовй продукции, на основе временных окрашенных 
сетей Петри. Рассматриваются   основные функций и возможности графо-аналитического CPN-
инструмента для имитационного моделирования динамических бизнес-процессов. 
Предлагается пример одной CPN-модели маркетинга для производственной фирмы с 
концепцией  «Рынок-Производства-Реализация». 
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