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Sesavali 

Tanamedrove energetikuli obieqtebis qseli udavod 

miekuTvneba rTuli da didi sistemebis klass, romlisTvisac 

damaxasiaTebelia Zneladformalizebadi marTvis amocanebis, 

didi moculobis sainformacio bazebis da gadawyvetilebis 

miRebis rTuli algoriTmebis arseboba [20]. yovelive es ki 

aucileblad moiTxovs energetikaSi marTvis axali sistemebis 

gamoyenebas.    

energosistemis sawarmoTa da organizaciaTa marTvis 

avtomatizebuli sistemebis qselis agebis koncefciam, erTis 

mxriv, mcire da saSualo kerZo biznesis seqtoris 

gafarToebis gamo, da meores mxriv, mkacri konkurenciis 

pirobebSi maTi moqmedebis arealis saerTaSoriso biznesis 

moTxovnebis CarCoebSi moqcevam, metad mniSvnelovani funqcia 

SeiZina [11,12,21]. gansakuTrebiT sayuradReboa saqmiani 

procesebis teqnologiuri ciklebis Tanmxlebi sainformacio 

nakadebis marTvis meqanizmebis daxvewa, unificirebuli 

dokumentebisa da dokumentbrunvis problemaTa gaTvalis-

winebiT, axali sakanonmdeblo aqtebisa da internet-

intranetis pirobebSi. ofis-sistema, zogadad warmoadgens 

fizikurad ganawilebul ofis-obieqtebisa da maTi logikurad 

erTiani monacemTa bazebis da administraciuli marTvis 

klasikuri modelis integrirebul subieqts, uaxlesi 

informaciuli, modelur-programuli, teqnikur-teqnolo-

giuri, lingvistur-interfeisuli, iuridiuli da 

organizaciul-meToduri uzrunvelyofaTa erTobliobiT.  

 naSromis mizania organizaciuli da biznesis marTvis 

ganawilebuli energosistemis ofis-obieqtebisaTvis saqmiani 

procesebis warmoebis unificirebuli dokumentbrunvis 
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teqnologiis SemuSaveba da programuli realicazia, 

Tanamedrove obieqt-orientirebuli daprogramebis meTodebisa 

da klient-serveruli arqiteqturis safuZvelze.  

pirvel TavSi warmodgenilia ofis-sistemebis 

klasifikacia, maTi marTvisa da modelirebis problemebi da 

amocanebi, ofis-dokumentebis klasifikacia, aRwerilia 

saqmiswarmoebis ZiriTadi procesebi da dokumentbrunva. 

ganixileba ganawilebuli energetikuli (da sxva dargis) 

ofis-obieqtebis monacemTa bazebis obieqt-orientirebuli 

modelirebisa da daproeqtebis avtomatizebuli procesebis 

damuSavebis amocana, rac sagrZnoblad amcirebs sistemebis 

informaciuli da programuli paketebis agebis dros da, 

amasTanave orientirebulia gamoyenebiTi sferos 

momxmarebelze. gadmocemulia relaciuri bazebis semantikuri 

problemebi da kategoriuli midgoma obieqt-orientirebuli 

sqemis asagebad monacemTa bazebSi. 

meore TavSi SemoTavazebulia ganawilebul ofis-

sistemebSi dokumentebis avtomatizebuli formirebis 

analitikuri modeli da moTxovnilebaTa analizi. 

warmodgenilia UseCase da Activity-diagramebi konkretuli 

SemTxvevebisaTvis. agebulia konceptualuri sqema 

kategorialuri midgomiT da am midgomis safuZelze agebulia 

ORM-diagramebi ganawilebuli energetikuli ofis-

sistemebisaTvis. mocemulia klasebze gafarToebuli 

normalur formaTa Teoria.  

mesame TavSi ganixileba ganawilebuli ofis-obieqtebis 

biznes procesebis marTvis kompiuteruli sistemis 

informaciuli da programuli uzrunvelyofis damuSavebis 

amocanebi. monacemTa ganawilebuli baza agebulia MsSQL Server 
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da ADO.NET programuli paketebiT klient-server 

arqiteqturiT. damuSavebulia momxmarebelTa interfeisebi 

bazebTan samuSaoT. programuli aplikaciebi Sesrulebulia 

Tanamedrove klasikuri instrumentuli saSualebebiT,  

kerZod jgufuri CASE-teqnologiebiT da UML-meTodologiiT. 

misi saSualebiT xorcieldeba efeqturi mravaldoniani 

gamoyenebiTi sistemebis damuSaveba monacemTa bazebTan 

samuSaod intraqselsa da internetSi. naSromSi SemoTava-

zebulia ganawilebuli, saerTo gamoyenebis resursebis 

(monacemTa bazebi, programebi, sabeWdi mowyobilobani, 

gadacemis arxebi da sxv.) marTvis procesebis modelirebisa 

da analizis efeqturi algoriTmebi petris qselebis bazaze. 

meoTxe TavSi mocemulia ganawilebuli energetikuli 

obieqtebis biznes-procesebis obieqt-orientirebuli modeli-

rebis, analizisa da daproeqtebis amocanebis kompiuteruli 

realizacia. kerZod, agebulia saqarTvelos energosistemis 

obieqt-roluri modeli, misi arsTa-damokidebulebis modeli 

da monacemTa ganawilebuli bazebis relaciuri modeli, 

romelic programulad realizebulia klient-server 

arqiteqturiT MsSQL_Server paketis gamoyenebiT. klient-

momxmarebelTaTvis damuSavebulia interfeisebi MsAccess, 

Excel, VBA da Visual Studio.NET integrirebuli programuli 

paketebiT, ASP.NET da ADO.NET gamoyenebiT.     

sademonstracio programuli paketi damuSavebulia 

engurhesis hidroeleqtrosadgurze el-energiis yovel-dRiuri 

gamomuSavebis avtomatizebuli aRricxvis amocanisaTvis. 

 danarTSi motanilia zogierTi realizebuli 

kompiuteruli amocanis aRwera, romelic erTgvar komentars 

ukeTebs disertaciis ZiriTad teqstSi miRebul Sedegebs.  
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I Tavi 

ganawilebuli energetikuli ofis-sistemebis saqmiani 

procesebis analizi, klasifikacia da amocanebi   

 

1.1. energetikuli ofis-sistemebis klasifikacia, maTi marTvisa da 

modelirebis problemebi da amocanebi 

 

energetika qveynis ekonomikis warmmarTveli Zalaa. 

energoseqtoris gamarTuli da efeqturi funqcionireba 

yoveli qveynis mdgradi ganviTarebis safuZvelia, bunebrivia, 

enegroseqtors udidesi politikuri, ekonomikuri, socialuri 

da garemos dacviTi datvirTva aqvs. 

saqarTvelos energetika qveynis sabazro eonomikis 

potenciurad maRalrentabelur dargs warmoadgens. 

eleqtoenergiis ZiriTadi wyaroebia hidro _ (58,47%) da Tbo – 

(41,53%) eleqtrosadgurebi. [21] 

hidroeleqtrosadgurebs miekuTvneba : engurhesi, 

varcixehesi, vardnilhesi, Jinvalhesi, rionhesi, xrami-1, xrami-2, 

lajanurhesi, gumaThesi, zahesi, Zevrulhesi, Saorhesi, 

xadorhesi, namaxvanhesi, JoneTihesi, tviSihesi, faravanhesi. 

Tboeleqtrosadgurebs miekuTvneba : mtkvari, Tbilsresi, 

gazoturbina, gazoturbina (meore). 

saqarTvelos eleqtro energiiT momarageba dayofilia 

oTx ZiriTad nawilad : Telasi, kaxeTi, aWara,  

qveynis eleqtroenergetikaSi dReisaTvis arsebul dones 

ganapirobebs misi Semadgeneli sami ZiriTadi nawilis _ 

generacia, gadacemisa da ganawilebis mdgomareoba. Tavis 

mxriv, eleqtroenergiis magenerirebel wyaroebSi da saerTod, 

generaciaSi mdgomareobis ganmsazRvrelia iseTi ZiriTadi 

maxasiaTebeli sidideebi, rogoricaa : dadgmuli simZlavre ; 
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saproeqto da faqtiuri gamomuSaveba ; moxmareba ; dadgmuli 

simZlavris gamoyenebis koeficienti ; pirobiTi saTbobis 

kuTri xarji ; eqsport-importi ; gamomuSavebuli 

eleqtroenergiis TviTRirebuleba da tarifi. 

 gadacema-ganawileba is umniSvnelovanesi rgolia, 

romelic akavSirebs generaciis obieqtebs momxmareblebTan. 

swored mis gamarTul muSaobazea damokidebuli eleqtro  da 

Tbomomaragebis sistemis saimedo funqcionireba. Zalian 

mniSvnelovania araswori qmedebebis analizi da maTi 

aRmofxvra sistemuri midgomis principebis safuZvelze.  

aramarTebuli da araswori qmedebebis klasifikacia 

mocemulia qvemoT : 

• aRricxvianobis mouwesrigebloba e.w. `komerciuli danakargebi~; 

• moxmarebuli eleqtronergiis safasuris amouRebloba ; 

• arasrulfasovnad gatarebuli reformebi ; 

• eleqtronergetikul seqtorSi valebis warmoqmna ; 

• eleqtronergiis tranzitTan da eqsport-importTan 

dakavSirebuli problemebi ; 

• Sesyidvebi. (saTbobis, masalebis, mowyobilobebis, zeTebis, 

qimikatebis da a.S. SeZena Suamavali firmebisa da 

pirovnebebis saSualebiT ; remontisa da sareabilitacio 

samuSaoebis ganxorcielebis SemTxvevebi tenderis 

gamocxadebis gareSe.) 

aseve aRsaniSnavia, rom energetikul ofis axasiaTebs 

yvela is Tviseba, rac nebismier ofis-obieqts, sadac xdeba  

saqmis warmoeba da saWiro sxvadasxva organizaciuli 

samuSaos Catareba. es SeiZleba iyos sabuxhaltro aRricxva, 

kadrebis ganyofileba, dagegmvisa da gasaRebis ganyofileba 

da sxv. TiToeul ganyofilebaSi wydeba marTvis Sesabamisi 
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amocanebi, rac gulisxmobs informaciis miRebas, mis 

gadamuSavebas da mis gacemas dokumentirebuli saxiT. mag: 

universitetebi, sawarmoo firmebi, savaWro firmebi, momsaxure 

firmebi, saministroebi, saavadmyofoebi, samSeneblo firmebi 

da a.S. 

administraciuli marTvis sferos marto 

gadawyvetilebis miReba ar miekuTvneba. masSi mniSvnelovani 

adgili uWiravs axali dokumentebis: cnobebis, marTvis 

obieqtebis mimdinare da mosalodneli mdgomareobis 

angariSebis formirebasTan dakavSirebul sakantoro 

saqmianobas. aseTi saqmianobis avtomatizaciam warmoSva 

eleqtronuli ofisis koncefcia, romelSic monacemTa 

damuSaveba, gadacema, Senaxva da moZieba personaluri 

kompiuteris saS-iT xorcieldeba. eleqtronuli ofisis 

koncefcia gansakuTrebiT nayofieri gamodga, radgan igi 

kadrebis mniSvnelovnad Semcirebis, sawarmos qvedanayofebs 

Soris kavSirebis gaumjobesebisa da marTvis operatiulobis 

amaRlebis SesaZleblobebs iZleva. 

saSualo donis sammarTvelo kadrebis ZiriTad 

saqmianobas teqstebis damuSaveba, Senaxva da dokumentebis 

gamotana Seadgens. dokumentebi mravali saxis arsebobs 

ixileT nax 1.1.  

CvenTan yvelaze metad gavrcelebulia firmaMMMicrosoft-

is programuli paketebi. MS Windows da Microsoft office. 

dakumentebis momzadeba xdeba ZiriTadad MS Word-Si, 

sabuhRaltro aRricxva Ms Excel-Si, monacemTa bazebTan 

muSaoba Acsses-Si, prezentaciebis momzadeba Power Point-Si. 

eleqtronuli ofisis praqtikaSi gamoiyeneba iseTi 
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saSualebebi, romlebic sawarmos saqmianobis kontrolisa da 

koordinacias axorcieleben. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax1.1 

dokumentebis klasifikacia 

organizaciul- 

uflebrivi  

dokumentacia 

gankargulebiTi 

dokumentacia 

informaciul

-sacnobaro 

dokumentacia 

wesdeba, organizaciis 

debuleba, debuleba 

struqturuli qveganyof. 

Sesaxeb, wesdeba kole-

gialuri organos Sesaxeb,  

reglamenti, saStato 

ganrigi, instruqcia 

Tanamdebobrivi instuqcia

brZaneba, gankarguleba, 

gankarg. miRebuli erTi 

piris mier an kolegialurad 

miRebuli gadawy. safuZ-ze  

miTiTeba, gadawyvetileba 

dadgenileba. 

moxsenebiTi baraTi, axsna-

ganmartebiTi baraTi, 

winadadeba, gancxadeba, 

oqmi, aqti, cnoba, daskvna, 

daxasiaTeba, CamonaTvali, sia, 

depeSa, teleqsi, faqsi, 

telefonograma, eleqtro-

nuli Setyobineba, sasamsxuro 

mimowera (Txovna, moTxovna, 

pasuxi, Setyobineba, Tanxmoba, 

uwyeba, mowveva, winadadeba, 

Sexseneba, moTxovna, molocva, 

madlobis werili) 
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maTi daxmarebiT mTeli mmarTvelobiTi saqmianoba 

warmogvidgeba, rogorc iseTi procesebis erToblioba, 

romlebic xasiaTdeba Sesrulebuli samuSaoebis 

TaviseburebebiT, maTi Sesrulebis vadiTa da 

SemsruleblebiT. saqmianobaSi didi mniSvneloba eniWeba 

organizaciis SigniT monacemTa gadacemis saSualebebiT 

monacemTa nakadis operatiul ganawilebas. amitom metad 

mniSvnelovania eleqtronuli fostis, telekonferenciebis da 

videokonferenciebis, prezentaciebis gamoyeneba.. 

marTvis procesSi mmarTveli aparatis winaSe SeiZleba 

warmoiSvas sxva saxis siZneleebic. magaliTad, 

gadasamuSavebel monacemTa moculoba ganuwyvetliv izrdeba, 

Sesasrulebeli gamoTvlebi sul ufro rTuldeba, monacemTa 

damuSavebis vadebi izRudeba, momxmarebelTa raodenoba 

gamomaval informaciaze izrdeba, arqivebis moculoba 

izrdeba, xdeba mmarTveli personalis gadatvirTva. 

 

1.2. ofis-dokumentebis klasifikacia da dokumentbrunva 

dokumentbrunva _ esaa organizaciaSi dokumentebis 

moZraoba maTi Seqmnis momentidan Sesrulebis damTavrebamde 

an gagzavnamde. aq aqcenti gakeTebulia “dokumentis 

moZraobaze”, anu esaa gza erTi ganyofilebidan meoreSi an 

erTi TanamSromlidan meorisaken.[37] 

saqmiani procedura _ garkveuli operaciebis (samuSaoebis, 

davalebebis) Tanmimdevroba, romlebsac asruleben organiza-

ciis TanamSromlebi  raime amocanis gadasawyvetad. dokument-

brunvis maxasiaTebels warmoadgens misi moculoba,  romel-

Siac  igulisxmeba  im dokumentebis raodenoba, romlebic 



 11

Semovida organizaciaSi da Seqmnilia mis mier garkveuli 

drois ganmavlobaSi.  

saqmiswarmoebis avtomatizaciis saSualebebi SeiZleba 

daiyos oTx kategoriad. ix. nax. nax.1.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

.nax.1.2 

 

nax.1.2. 

 

saqmiani procedurebis da koleqtiuri muSaobis 

avtomatizeba principSi sakmaod rTulia. biznesis warmoebaSi 

universaluri wesebis jer ar gamougoniaT. TiTeuli 

organizacia absoluturad unikaluria. amas garda, 

avtomatizebuli proceduris CarCoebSi yovelTvis araa 

SesaZlebeli gare situaciebze adeqvaturi reagireba, 

romleTaganac, bunebrivi aravin araa dazRveuli. amitom 

avtomatisacia xandaxan vnebs bizness. 

saqmiswarmoebis avtomatizaciis 

saSualebebi 

 Workflow sistemebi 
(saqmiani 

procedurebis 
avtomatizacia) 

Ggroupware sistemebi 
(koleqtiuri 
muSaobis 

avtomatizacia) 

dokumentebis 
marTvis sistemebi 

(dokumentebis 
registracia, 

Senaxva da Zebna) 

dokumentebis 
marTvis sistemebi 

(dokumentebis 
registracia, 

Senaxva da Zebna) 
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nax.1.3. 

kadrebi 

struqturebi 

finansebi 

aRricxva 

marketingi 

saofise programuli paketebi 

saqmiswarmoeba (sawarmos dokunetaciuri uzrunvelyofa) 

programul-teqnologiuri platformebi & komunikaciebi 

dokumentebis 

Zebnis da 

teqstebis 

analizis 

sistemebi; 

dokumentebis  

Sablonebis 

baza 

 

dokumentebis 

eleqronuli 

arqivi 

 

Internet / 

intranet. 
 

monacemTa 
ganawilebuli 

bazebis 
marTvis 
sistemebi 

ekonomika 
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amJamad, saqmiani procedurebis avtomatizaciis yvelaze 

racionalur xerxad unpriania miviCnioT Semdegi :” ar unda 

vecadoT davaprogramoT TanamSromlebis qceva yvela SesaZlo 

situaciisaTvis, amis nacvlad SevqmnaT maTTvis saerTo 

informaciuli garemo, romlis CarCoebSic isini SeZleben 

TanamSromlobas (e.i. erTad amoxsnan biznes-amocanebi) da 

gacvalon erTmaneTSi Setyobinebebi”. 

ismis kiTxva, ratom aqvs organizaciebisaTvis 

sasicocxlo mniSvneloba sawarmos dokumentaciuri 

uzrunvelyofis gaumjobesebas. organizaciis dokumentaciuri 

uzrunvelyofa uSualo gavlenas axdens marTvis amocanebis 

miRebis xarisxze. naxazze mocemulis sawarmos marTvis 

komponentebi. ix. nax.1.3  

 

1.3 saofise sistemis programuli paketis infrastruqtura  VBA     

( Visual Basic Aplication) enis TvalTaxedviT 

 

VB-vizual beisiki aplikaciebisTvis (gamoyenebiTi 

sferosTvis), warmoadgens standartul makro-enas (makrosebis 

asagebad), romelic Cadgmulia Microsoft Office-s paketebSi (Word, 

Excel, Access  da a.S.) [14]. 

VBA-s ZiriTadi daniSnulebani: agebuli makrosebis 

saSualebiT gaaZlieros ofisis programuli aplikaciis 

funqciebi; Secvalos ofisis menius struqtura momxmareblis 

survilisamebr; ofisis sxvadasxva programuli paketebis 

aplikaciebis monacemTa integrireba da gadamuSaveba;  

internetis Web-gverdebis avtomaturi Seqmna da ganaxleba. 

VBA _ gamoiyenebs obieqt-orientirebuli daprogramebis 

koncefcias. redaqtoris daniSnulebaa VBA - proeqtis Seqmna, 
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ofisis nebismieri programidan (Word, Excel, Access da a.S.) 

SeiZleba redaqtoris gamoZaxeba da masSi muSaoba. VBA _ 

proeqtis asagebad saWiroa daiweros makrosi. 

VBA uzrunvvelyofs Excel-Si daprogramebis process anu 

Excel-Si iqneba programuli kodebi (makrosebi), romlebic 

sagrZnoblad amaRleben Excel-programis simZlavres.  

dReisaTvis sawarmoebsa da organizaciebSi didi 

gamoyeneba aqvs maikrosoftis firmis saofiso sistemebs, 

rogoricaa Word, Excel, Access, Power Pont, Outlook da sxv. 

gansakuTrebiT mniSvnelovania am programebis integrirebuli 

gamoyeneba, aseve maTi kavSirebi monacemTa bazebis marTvis 

sistema Ms SQL Server-Tan da Internet globalur qselTan. 

MS Word - teqsturi redaqtori garda ZiriTadi zogadi 

SesaZleblobebisa, romlebsac iyeneben Word-is momxmareblebi 

dokumentebis asawyobad, SesaZlebelia MS Word-is kavSiri 

monacemTa bazebTan an eleqtronul cxrilebTan da 

makrosebis damuSaveba Visual Basic Application (VBA) gamoyenebiT. 

pirveli aucilebloba gamowveulia marTvis 

organizaciul sistemebSi gasagzavni korespodenciis didi 

raodenobiT, romlis Sesabamis dokumentTa struqtura (forma) 

identuria, xolo Sinaarsi (monacemebi) gansxvavebuli. aseT 

SemTxvevaSi Word-is funqcia Mail-Merge karg saSualebas 

gvaZlevs. erTis mxriv avagoT rTuli formis dokumenti, 

romlis calkeuli velebis mniSvnelobebi Semdgom 

dakavSirebul iqneba Excel-is an Ms SQL Server-is bazis 

failebTan. amgvarad, meore mxriv, SevZlebT Sinaarsobrivi 

monacemebis varirebas rTuli dokumentis farglebSi. 
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Microsoft  Excel eleqtronuli cxrili eleqtronuli 

cxrilis gamoyeneba mosaxerxebelia sainformacio sistemis 

agebis dros. informaciis damuSavebis Tanamedrove teqno-

logia, romelsac iyenebs Microsoft firma, Zalze praqtikulia. 

magaliTad, Excel  programis kavSiri sxva tipis sistemebTan, 

magaliTad,  Ms SQL Server-Tan ,Visual Foxpro-Tan, Access-Tan da a.S 

Excel-Si SesaZlebelia agreTve OLE (Object Linking and 

Embendirg) teqnologiiT. misi saSualebiT Windows-Tan 

Tavsebadi aplikaciebi _ eleqtronuli cxrilebi, teqsturi 

procesorebi da monacemTa bazebi muSaoben erToblivad anu 

SeuZliaT gadascen erTmaneTs Tavisi obieqtebi. amis karg 

magaliTs warmoadgens Word -is dokumentSi uSualod  Excel 

cxrilis Casma da muSaoba.  

Microsoft Access _ monacemTa relaciuri bazebis marTvis 

sistema Microsoft-ofisis programul paketSi erT-erTi mZlavri 

instrumentuli saSualebaa logikur da globalur qselebSi 

samuSaod). Access sistema damuSavda specialurad Windows 

operaciuli garemosTvis da misi saSualebiT wydeba Semdegi 

amocanebi: monacemebis organizeba manqanis mexsierebaSi da 

maTi marTva; informaciis moZebna da maTi modifikacia; 

monacemTa amorCeva winaswar miTiTebuli kriteriumebiT; 

formebisa da angariSebis ageba;specialuri makrosebis 

damuSaveba bazebTan samuSaod da a.S. 

 

1.4. UML-unificirebuli modelirebis ena – ofis sistemebis 

daproeqtebis instrumenti 

UML-teqnologia obieqt-orientirebuli mode-lirebisa da 

struqturuli daprogramebis ideologiis matarebelia, 

romelic Teoriuli da praqtikuli informatikis sami 
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ZiriTadi mimarTulebis (daproeqtebis avtomatizacia, 

daprogramebis avtomatizacia, monacemTa bazebis damuSavebis 

avtomatizacia) `genetikuri~ memkvidrea. [17] 

marTvis kompiuteruli sistemebis programuli 

uzrunvelyofis agebis procesebis aseTi srulfasovani 

avtomatizacia vizualuri modelirebis saxelwodebiT 

damkvidrda da igi modelebis grafikul warmodgenas 

eyrdnoba. aseTi instrumentebi flobs rogorc pirdapir 

(grafikidan programuli kodisaken), aseve reversiul (kodidan 

grafikisaken) teqnologias. obieqt-orientirebuli analizis, 

daproeqtebisa da programirebis swrafma ganviTarebam xeli 

Seuwyo mZlavri integrirebuli, vizualuri meTodebis 

ganxorcielebas da instrumentebis Seqmnas. axali 

kompiuteruli teqnologiebis aseT magaliTs miekuTvneba 

programuli paketi Paradigm Plus, romelic cnobilia Use Case 

(`gamoiyene SemTxveva~ an `airCie meTodi~) tipis adamian-

manqanuri sistemebis Sesaqmnelad. Case -Computer aided software 

engineering sistemebs safuZvlad uZevs Unified Modeling Language 

(UML) 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. UML araa konkretuli meTodi. igi aris baza 

sxvadasxva meTodebisaTvis, vinaidan masSi SemuSavebulia 

modelirebis konstruqciebis gansazRvruli simravle aRweris 

erTiani sistemiTa da semantikiT. modelirebis elementebi 

iyofa sxvadasxva tipis diagramebad: 

UML-is grafikuli konctruqciebi naCvenebia naxazze 1.4. 
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 nax.1.4. 
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1.5. relaciuri bazebis semantikuri problemebi da maTi 

gafarToebuli modelebi 

 

 monacemTa relaciuri modeli formaluri maTematikuri 

obieqtia da misi saSualebiT sagnobrivi sferos 

araformalizebuli Tvisebebis asaxvas mivyavarT rTul 

semantikur problemamde. igulisxmeba semantikis (Sinaarsis) 

maTematikuri modelirebis specifikuri problemebi. maTi 

sirTule ZiriTadad ganisazRvreba monacemTa bazis 

reorganizaciis (ganaxlebis) procedurebis sirTuliT, 

statikuri da dinamikuri SezRudvebis (predikatebis) 

sisworis SemowmebiT. [19,45] 

 SezRudvebi, gamoxatavs monacemTa bazis mdgomareobis 

(relaciebi) zogad, abstraqtul Tvisebebs anu monacemTa ba-

zis semantikas. SezRudvebis gamoxatvis yvelaze bunebrivi 

xerxia gamonaTqvamebi I-rigis predikatebis enaze, romelic 

gansazRvravs monacemTa bazis dasaSveb mdgomareobaTa 

simravles. 

 mTlianobis predikatebis codnis safuZvelze, romelic 

erT_erT mniSvnelovan nawils funqcionaluri damokide-

bulebebi Seadgens, xdeba sinamdvilis (sagnorivi sferos) 

modelireba normalur formaTa Teoriis saSualebiT. 

formirdeba monacemTa bazis sqema, romelic am 

damokidebulebaTa sasrul erTobliobas Seadgens. magram 

funqcionaluri damokidebulebebi asaxavs sinamdvilis Sina-

arsobrivi mxaris mxolod nawils; monacemTa bazis modifi-

kacia ki semantikuri bunebis matarebelia. aqedan gamomdinare, 

araa cxadad warmodgenili, Tu rogor SeiZleba damokidebu-
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lebaTa normalizaciis sintaqsuri procedurebiT gadawydes 

semantikuri problemebi?!  

sagnobrivi aris struqturisa da kanonzomierebebis 

maTematikuri modelirebisas relaciur modelSi gamoiyeneba 

simravleTa Teoriis elementebi. amitom ismis kiTxva, 

ramdenad Seesabameba monacemTa bazaSi formalurad asaxuli 

cnebebi simravleTa Teoriis cnebebs (terminologiis 

maTematikuri sizustis TvalsazrisiT).  

relaciuri baza gamoixateba damokidebulebaTa 

qvesqemebis erTobliobis saSualebiT, e.i. gvaqvs relaciebis 

(cxrilebis) erToblioba, romlebSic asaxulia obieqti (Ri), 

maTi Tvisebebi (Aj), konkretuli urTierTkavSirebiT (Zk). 

konkretuli sagnobrivi sferodan gamomdinare, relaciuri 

modelis agebis dros obieqtebi, Tvisebebi da mniSvnelobebi 

Sinaarsobrivad urTierTSenacvlebadia, e.i. ar arsebobs 

modelirebis saboloo calsaxa algorTmi am sakiTxis 

gadasawyvetad. amasTanave, relaciuri bazis modelSi araa 

asaxuli obieqtebs Soris kavSirebis semantika. xSirad ki, 

Sinaarsobrivad erTi da igive Tviseba SeiZleba warmodgenil 

iqnes sintaqsurad gansxvavebuli formebiT (sinonimebi). 

sistemas ki sWirdeba damatebiTi informaciuli saSualebebi, 

raTa es momentebi gaiTvaliswinos. 

 Cven SemovifargleT zogierTi ZiriTadi problemuri 

sakiTxebis analiziT, romlebic damaxasiaTebelia relaciuli  

modelebisaTvis. SeiZleba aRiniSnos, rom aseTi promblemebis 

gadaWra SesaZlebelia rogorc relaciuri modelis 

SedarebiT garTulebiT (damatebiTi informaciis SemotaniT), 

aseve programuli da apratuli saSualebebis srulyofiT.

 relaciuri modelebis semantikuri analizi 
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fundamenturad Caatara e.kodma da Tavis naSromSi gadmosca 

is ZiriTadi moTxovnebi, romlebic damatebuli unda iyos 

relaciur bazaSi. Mmisi azriT sistema unda gafarTovdes 

axali codnis deduqciuri gamoyvanis saSualebebiT arsebuli 

faqtebis safuZvelze. igi mniSvnelovnad Tvlis agreTve 

monacemTa bazis damokidebulebebisa da maTi ZiriTadi 

struqturebis ekranze gamotanis grafikuli saSualebebis 

arsebobas, rac momxmareblisaTvis erTgvar komforts qmnis.  

 relaciuri modelis semantikuri gafarToebis 

saSualebiT korteJi xdeba SedarebiT informatiuli, vinaidan 

igi Cveulebriv salaparako enis struqturas moicavs. e.i. am 

SemTxvevaSi winadadebis TiToeul sityvas (arsebiT saxels, 

atributs da mis mniSvnelobas) aqvs Tavisi roli: subieqti, 

obieqti, damateba da a. S., gamokveTilia agreTve moqmedeba 

(Semasmeneli), romelic erTgvarad xsnis damokidebulebis 

atributTa urTierTmimarTebas. 

 

1.6. kategoriuli midgoma obieqt-orientirebuli  

sqemis asagebad monacemTa bazebSi 

 

kategoriebi romlebsac vixilavT, aris logikuri 

gramatikis Semadgeneli nawili, romelic, rogorc zogadi 

enis saZirkveli, bevrad mdidaria, vidre tradiciuli 

predikatebis logika da romelic cxadia damoukidebeli unda 

iyos bunebrivi enis empiriuli gramatikisgan [71]. 

Ppredikatebis logika aris logikuri gramatika 

danarTebis Sinaarsis asagebad, magram Zalze Raribia da nak-

lebad ganviTarebuli - igi ar flobs sintaqsur kategoriebs, 
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raTa ganasxvavos erTmaneTisgan mTavari da aramTavari 

predikatebi. 

salaparako enis winadadeba `fido aris yavisferi 

ZaRli~ predikatebis enaze Caiwereba ase: 

fido ε  ZaRli ^ fido ε  yavisferi 

ε−aRniSvna predikatebis logikaSic da zogad logikur 

enaSic aris kopula (kavSiri, связка), anu damxmare saSualeba 

enaSi asaxvisaTvis, raTa predikati (Semasmeneli)  Seusabamos 

arss (sagans, obieqts). 

predikatizacia aris asimetriuli. Kkopulas (ε) marcxniv 

zis sakuTari saxeli (fido) an maxasiaTebeli (aRniSvna). 

Mmarjvniv zis predikatori (arsis dasaxeleba – 

gansxvavebuli gamosaxuleba). 

sakuTari saxelebi da maxasiaTeblebi aris nominatorebi. 

amgvarad, nominatorebi, kopula da predikatorebi aris sami 

kategoria, romlebic dasawyisSi SemovitaneT. 

gansxvaveba mTavar da damxmare predikatorebs Soris 

predikatul logikaSi waSlilia, vinaidan predikatul-

logikuri gamosaxuleba SeiZleba gulisxmobdes winadadebas 

`fido aris ZaRluri yavisferi~ 

`fido ε (yavisferi) (ZaRli)~, sadac yavisferi damxmare 

da ZaRli mTavari predikatoria. 

elementarul winadadebaSi (martiv gamonaTqvamSi) 

SeiZleba iyos erTi mTavari da ramdenime damxmare predi-

katori, aq logikuri kavSiri araa. sintaksuri kategoriebi, 

arsebisa (obieqtebis) da moqmedebebisgan (operaciebis) 

gansxvavebiT predikatul logikas ar gaaCnia. gamonaTqvamidan: 
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`fido darbis~ gveqneba `fido ε morbenali~, an damxmare 

predikatoriT: `fido darbis swrafad~ vRebulobT: 

`fido ε swrafi ^ fido ε morbenali”. 

mniSvnelovania, rom aqtiuri komponentebi ganvasxvavoT 

sufTa obieqtebisagan (arsebisgan). 

gamosaxulebaSi: `fido π  sirbili~ an `fido 

π (swrafi)(sirbili)~ moqmedebis kopuliT π  (keTeba-tun). 

naCvenebia, rom mTavari predikatoris saxiT gamodis 

moqmedebis predikatori da ara obieqtis predikatori. 

Llogikur gramatikaSi, romelsac Cven ganvixilavT, 

arsebobs π−kopulas Semdeg aseve mxolod erTi moqmedebis 

predikatori, vinaidan ramdenime moqmedeba erTdroulad 

elementarulad ver Sesruldeba. 

rTuli winadadeba, mag., ramdenime moqmedebis 

predikatoriT π−s Semdeg, miiReba martivi winadaebebis 

logikuri nawilakiT SeerTebiT. predikatuli logika unda 

ganvixiloT, rogorc logikuri gramatikis gafarToeba.  

kiTxva, Tu rogor amuSaveben elementarul winadaebebSi 

ramdenime predikator-arss erTi ε  an π kopulas saSualebiT, 

Semdgomi msjelobis sagania. logikur gramatikaSi Cven 

viyenebT lorencis [1] mosazrebas.  

mag., winadadeba: `miuleri iRebs detals sawyobidan~. 

detali -  pirdapiri obieqtia, romelzec miuTiTebs 

moqmedebis predikatori `iRebs~. pirdapir obieqts SeiZleba 

mohyves iribi obieqti, mag., `sawyobi~, romelic adgilis 

garemoebaa. igi aRniSvna anu maxasiaTebelia, romlisTvisac 

SeiZleba Caisvas sakuTari saxeli (mag., avrora). daiwereba 
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avrora = i sawyobi~, sadac = aris gansazRvrebis niSani, xolo 

Jota (i )aris maxasiaTeblis niSani. 

elementaruli winadadeba Caiwereba ase: 

miuleri π (aReba) (detali) (ι sawyobi) 

[nominatori]  [moqmedebis 

predikatori]

[obieqtis 

predikatori]

[maxasiaTebeli]

 

aqmde ganxilul kategoriebs: 

• nominatori – predikatori; 

• mTavari predikatori – damxmare predikatori; 

• obieqtis predikatori _ moqmedebis predikatori; 

• aris kopula (ε) – keTebis kopula (π). 

logikur gramatikaSi emateba Semdegi mniSvnelovani 

kategoriebi, raTa SesaZlebeli iyos konceptualuri sqemis 

meTodurad ageba. aseT kategoriebs miekuTvneba upirveles 

yovlisa msjeloba logikuri enis doneebze, anu diferen-

cireba konkretul da abstraqtul doneebze da maT 

obieqtebze. 

Semoitaneba agreTve kategoria `mTeli-nawili~; 

sqemebis agebisas dro aris Cveulebrivi predikatori, 

romelic `manam~, `Semdeg~ da a.S. mieTiTeba oradgilian 

predikatorSi `x, y ε before~ an `x,y ε after~. 

amgvarad, Semoitaneba kidev Semdegi kategoriebi: 

• abstarqcia – konkretizaciis; 

• kompozicia – dekompoziciis: `mTeli - nawili~; 

• obieqtebis ena – metaena: obieqtebis ena erTi enaa (I done, 

mag., inglisuri) romlis Sesaxebac saubroben metaenaze (II 

done, mag., qarTuli);  
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• sqemis dro - mimarTvis (aTvlis) dro. 

sqemis drosTvis iyeneben termins `intensionali~ (Sina-

arsi) da mimarTvis drosTvis `eqstensionali~ (moculoba).  

`obieqti~ aris yvelaze metad ganzogadebuli  predi-

katori da ar gamodgeba gansxvavebulobis Sesadareblad.  

esaa erTi mTavari saxelis qveS moqceuli mniSvnelobebi. 

miRebulia obieqtis sinonimad `arsi~-s gamoyeneba (thing – entity - 

сущность). amgvarad, obieqti xasiaTdeba arsiT da moqmedebiT 

(qceviT – action - действие). 

 

 

 

nax.1.5. 

winadadeba: `moqmedebebi aris obieqtebi~ arabunebrivia, 

vinaidan xSirad arsi aRiqmeba obieqtad da ara moqmedeba. 

predikator `obieqtis~ universaloba dgeba eWvis qveS. 

Tu `obieqtis~ magivrad gamoiyeneba `arsi~, maSin gamonaTqvami 

“Actions are entities” – normalurad aRiqmeba (inglisel-

amerikelebis mier). rCeba SekiTxva: termini `obieqt-

orientuloba~ niSnavs mxolod `ars-orientulobas~,  Tu 

aseve `moqmedeba-orientulobasac~?. dReisaTvis `moqmedebis~  

(action) nacvlad iyeneben termins movlena (event). Gganmeorebad 

movlenaTa erTobliobas uwodeben process (process).  

termini `procedura~, `meTodi~  aris operaciaTa sxva 

tipebi.  informatikaSi misTvis miRebulia termini `yofaqceva~ 

(behavior). amgvarad, me-9 kategoriaa: 

arsTa sqema - yofaqcevis sqema (erTad aRebuli aris 

obieqtis sqema, anu arsTa damokidebulebis modeli). 

Object 

arsi (Entity) moqmedeba (Action)



 25

monacemTa da procesTa gamocxadeba (declaration) maTi 

ganmeorebadi gamoyenebis mizniT amis tipuri magaliTia. 

Llogikuri gramatika, romlis nawilicaa predikatebis 

logika, aris zogadi specifikaciebis mediumi (sakomunikacio 

saSualeba). 

amosavali wertilia – amocanis dasmis warmodgena, 

proeqti teqnikur davalebaTa Sesaxeb (an movaleobaTa 

rveuli). saboloo wertili (mizani) – moqnil angariSTa 

sistema (danaxarjebis) maRali ekonomiurobiT. maT Soris 

gzis aRwera araa martivi. 

Eam sakiTxebis gadawyveta filosofiur sferos exeba, 

romelic enasTan da SemecnebasTanaa dakavSirebuli. Aam 

sferoSi naSromebi ekuTvnis kants, romelmac pirvelma 

Semoitana gansxvaveba sqemasa da mis gamosaxulebas Soris. 

fregem  Semoitana abstaraqtuli Teoria da predikatebis 

logika. raselma da fregem Seqmnes aRniSvnaTa Teoria. 

karnapma ganaviTara `intensinal-eqstensionalobis~ Tema. 

Cveni amocanaa aRniSnuli Temis gamoyeneba informatikis 

obieqt-orientirebuli modelirebis sferoSi, kerZod 

monacemTaA bazebsa da daprogramebaSi. 

axali danarTis (aplikaciis) ageba xorcieldeba cnobili, 

ukve arsebuli saSualebebiT, raTa SesaZlebeli gaxdes axali 

instrumentis konstruireba. roca programul 

uzrunvelyofazea debatebi, am SemTxvevaSi yovelTvis enis 

saSualebebs gulisxmoben. AmagaliTad, arcerTi programisti 

dRes ar wers programas ukve arsebulis gamoyenebis gareSe. 

teqnikuri davaleba aris araformalizebulad 

gadmocemuli teqsti. kategoriuli ganxilva, anu teqnikuri 
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davalebis enis-kritikuli (analizi) rekonstruireba 

(specificireba) moicavs kompleqsur problemas.  

I–bijis amocanaa teqnikuri davalebidan mTavari 

gamonaTqvamebis gamoyofa. ra aris mTavari gamonaTqvami ? es 

damokidebulia miznis dasmaze amocanisaTvis. Cven 

gvainteresebs garkveva, mag., SekveTebis damuSavebis amocanaSi 

`sazRvargareTeli klienti~ da ara `klienturi 

sazRvargareTeli~. aq `sazRvargareTeli~ aris ara-mTavari (!) 

predikatori, vinaidan Cven ar vixilavT moqalaqeTa cnobaTa 

biuros amocanas. 

mTavari predikatebi (nax.1.6),  romlebic Cven 

gvainteresebs, aris: detali, klienti, SekveTis_dro (PART, 

CLIENT, TIME) da a.S. (isini Caiwereba inglisuri didi asoebiT 

PART. . .) maT gareSe problema ar gadawydeba. mTavar 

predikatorebs sawyis fazaze aqvs birTvis (sawyisis) 

mniSvneloba. 

 

nax.1.6 

kategorialuri TvalsazrisiT unda uyos mofiqrebuli, 

rom Cven vimyofebiT sqemis-droSi (schma-time) da ara 

mimarTvis–droSi (referent-time).  

mag. `miuleri ε klienti~ - es araa ganzogadeba, piriqiT ` 

y  ε klienti~ aris y-nominatoruli cvladiT yvela 

SemTxvevisTvis ganzogadebuli.  

PART     CLIENT      TIME 
 
 
  ε                ε                 ε 
 
 
       x                y                 z
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miuleri mxolod konkretul momentSi gaaqtiurdeba. e. i. 

y – xdeba miuleri. aq x, y da z aRiwereba rogorc cvladebi, 

zogadad da mimdinare droSi (gaaqtiurebisas) miiRebs 

konkretul mniSvnelobas. sistemaSi mTavari predikatebi 

miiReba Canaweris damatebiT aRniSvniT, romlebic sqemaze 

gamoisaxeba   PNR, CNR, DATE  da a.S.  

 

 

 

 

 

nax.1.7 

am SemTxvevaSi Seiswavleba enis logikuri procesis 

abstraqcia. magaliTad, enaSi sinonimebis (erTnairi 

mniSvnelobebis) arseboba [CLIENT da CNR]. 

Semoitaneba `=>~ wesis isari, romelic niSnavs, rom Tu 

mocemulia marcxena mxare (gamonaTqvami), maSin marjvenac 

marTebulia: 

y ε  CLIENT  => y ε  CNR 

y ε CNR => y ε  CLIENT. 

meore magaliTi: `s urekavs klients~, Caiwereba  

s  π  (darekva)(CLIENT). 

magram cota uxerxulia Tqma s π (darekva) ( KNR ).  

Tu AR(X) gamonaTqvamis formaa, sadac R dasaSvebia da X 

predikatorTa cvladebia, maSin SeiZleba AR(CLIENT) an 

AR(CNR) Caweris formis SemoReba. oradgiliani relaciis ρ -s 

SemotaniT AR-is magier: 

(CLIENT) ρ (CNR )→( AR(CLIENT )<-> AR(CNR )). 

PART     CLIENT      TIME 
       PNR          CNR          DATE 
 
  ε      ε         ε     ε          ε     ε  
 
 
          x               y                z
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CLIENT da CNR urTierTCanacvlebadia (ar icvleba 

WeSmariteba gamonaTqvamisa AR(X) ).  

 ρ-abstraqciis TvalsazrisiT aris ekvivalentobis 

relacia, romlisTvisac samarTliania refleqsurobis, 

simetriulobis da tranzitulobis Tvisebebi. 

 aRniSnuli Teoriis praqtikuli gamoyenebis sakiTxs Cven 

meore TavSi davubrundebiT. 

 

1.7 obieqt-roluri modelireba (ORM) 

 
cnobilia, rom monacemTa bazis aplikaciis xarisxi 

kritikuladaa damokidebuli mis daproeqtebaze. 

informaciuli sistemebis gansazRvra yvelaze ukeT 

konceptualur doneze xdeba, sadac gamoiyeneba iseTi 

koncefciebi da ena romelic advili gasagebia adamianisaTvis. 

konceptualuri daproeqteba SeiZleba Seicavdes monacemebs, 

procesebs da qceviT perspeqtivebs, xolo monacemTa bazebis 

marTvis sistema (DBMS) daproeqtebisas gamoiyenebda cnobili 

logikuri modelebidan (relaciuri, ierarqiuli, qseluri, 

obieqt-orientirebuli da a.S.) erT-erTs. [558-60] 

 monacemTa bazis daproeqteba moicavs saproblemo aris 

formaluri modelis agebas anu misi aRweris (saubris) 

formirebas (universe of discourse Uod). saTanadod amis gakeTeba, ki 

damokidebulia Uod-is karg codnaze. obieqt-roluri 

modelireba (ORM)  amartivebs daproeqtebis process, iyenebs 

ra bunebriv, salaparako enas, aseve intuiciur diagramebs, 

romelTa Sevsebac SeiZleba magaliTebis saSualebiT da 

SesaZlebelia informaciis Semowmeba martiv, elementarul 

faqtebze dayrdnobiT. vinaidan modeli gamosaxulia iseT 
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bunebriv terminebSi, rogoricaa obieqti da roli, igi 

uzrynvelyofs modelirebis konceptualur midgomas. 

 obieqt-roluri modelirebis adreuli versia 1970-ian 

wlebSi gamoCnda evropaSi. aq aRwerili meTodi 

damuSavebulia avstraliasa da a.S.S.-Si. asociaciuri ena 

FORML (Formal Object-Role Modeling Language) Tanmxlebia Microsoft 

Visio for Enterprise Architect (VEA)-is,  romelic Visual Studio.NET-is 

Semadgeneli nawilia. 

 konceptualuri modelireba miiRweva arsTa damoki-

debulebis (ER) modeliTac, Tumca (ER) modeli SeiZleba 

gamoviyenoT mas Semdeg, rac daproeqtebis procesi 

damTavrebulia. igi naklebadaa Sesaferisi formulirebisa-

Tvis, ganalebasa da proeqtis Semdgomi gafarToebisaTvis. ER-

diagrama Sorsaa bunebrivi enisagan, ver xerxdeba Sevseba ama 

Tu im movlenis faqtiT, damalulia informacia im 

semantikuri domenebis Sesaxeb, romlebic qmnian models. 

 amrigad, konceptualuri modelirebis ganviTarebul 

teqnikas warmoadgens obieqt-roluri modelireba. swored 

ORM-s SeuZlia uzrunvelyos sxvadasxva profesiis 

adamianebis SeTanxmebuli muSaoba, romelTa momzadebis done 

informaciuli sistemebis daproeqtebis sferoSi SeiZleba 

mniSvnelovad gansxvavdebodes. 

 zemoT aRwerili mizezebidan gamomdinare 

konceptualuri modelirebisaTvis Cven virCevT ORM-s 

sainformacio sistemebis cxovrebis cikli moicavs ramodenime 

stadias: teqnikur-ekonomikuri dasabuTeba, moTxovnaTa 

analizi, monacemebisa da operaciebis konceptualuri 

daproeqteba; logikuri daproeqteba; gare daproeqteba; 
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maketireba; Sida daproeqteba da Sesruleba; testireba da 

Sesworebis Setana; momsaxureba (Tanxleba). 

 ORM-is konceptualuri modelirebis sqemis procedura 

(CSDP) yuradRebas amaxvilebs monacemebis analizze da 

daproeqtebaze. konceptualuri sqema aRwers aplikaciis 

informaciul struqturas: faqtebis tipebi, romlebic 

warmoadgenen interesis sferos; masze arsebuli SezRudvebi 

da SesaZloa warmoqmnis wesebi, raTa miviRoT esa Tu is 

faqti sxva faqtebidan. 

 

1.8. amocanis dasma  

 

kompiuteruli da sainformacio teqnologiebis 

ganviTarebis Tanamedrove etapze gansakuTrebiT aqtualuria 

samecniero da sainJinro samuSaoebis Sesruleba 

ganawilebuli marTvis avtomatizebuli sistemebis 

dasaproeqteblad da sarealizaciod obieqt-orientirebuli 

midgomis safuZvelze. unificirebuli modelirebis enis (UML) 

instrumentebis gamoyenebiT miiRweva daproeqtebisa da 

daprogramebis urTules procesTa avtomatizacia, rac 

sagrZnoblad amcirebs saproeqto-sainJinro etapebis 

Sesrulebis dros da amaRlebs saboloo produqtis, marTvis 

sistemis xarisxs. ganawilebuli ofis-sistemebi kompleqsuri 

da metad mniSvnelovani obieqtebia marTvis procesebis 

Semdgomi srulyofis TvalsazrisiT axali sainformacio 

teqnologiebis bazaze [2 3]. 

 magaliTad, Cveni qveynis biznesis sxvadasxva sferos 

obieqtebis maT Soris energo obieqtebis marTvis an erTiani 

ganaTlebis sistemis Seqmnis (erovnuli gamocdebi, 

universitetebi da a.S.) procesebis avtomatizacia, TavisTavad 
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moiTxovs centralizebuli monacemTa sacavis Seqmnas, 

romelic logikurad gaaerTianebs fizikurad ganawilebul 

struqturul qvedanayofTa monacemTa bazebs. 

 ganawilebuli marTvis sistemis saproblemo sferos 

konteqstSi saWiroa monacemTa relaciuri bazis daproeqteba 

da ageba, romelic Seasrulebs informaciuli uzrunvelyofis 

qvesistemis funqcias, saqmis warmoebis avtomatizaciisa da 

eleqtronuli dokumentbrunvis srulyofis mizniT 

internet/intranetis pirobebSi. 

instrumentis saxiT gamoviyenebT unificirebul 

modelirebis enis (UML) erT-erT gavrcelebul, SedarebiT 

axal programul pakets  Ms Visio [16]. winamdebare naSromis 

mizania am instrumentebis gamoyenebiT monacemTa bazis 

konceptualuri da logikuri struqturebis damuSaveba, Sem-

dgom ki misi fizikuri organizacia, realizacia magaliTad, 

SQL Server monacemTa bazebis marTvis sistemaSi. [10, 32, 53]. 

1.8 naxazze mocemulia im samuSao etapebis Tanmimdevroba, 

romelTa Sesrulebac aucilebelia ganawilebul ofis-

sistemebSi sainformacio-teqnologiuri procesebis 

modelirebisaTvis.  

Tavdapirvelad xdeba saproblemo aris moTxovnilebaTa 

analizi anu teqnikuri davalebis gansazRvra, romlis 

safuZvelzec kategorialuri midgomis gamoyenebiT Camo-

yalibdeba faqtebi, araformalizebuli teqstis saxiT. faqte-

bis safuZvelze obieqt-roluri modelirebis instrumentis 

saSualebiT aigeba ORM-diagrama. Microsoft Studio.Net saSualebas 

gvaZlevs ORM-diagramidan avtomatizebul reJimSi avagoT 

arsTa-damokidebulebis modeli, anu ER-diagrama (Entity 

Relationship Model). [51] 
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Semdeg etapze ER-modelis safuZvelze avtomatizeburad 

generirdeba relaciur monacemTa bazebis logikuri 

struqtura, anu .DDL failebi (Data Definition Language).  am 

failebSi programulad aRiwereba (formalur enaze) 

obieqtebi da maTi kavSirebi. Semdeg es .DDL failebi 

miuerTdeba (Attachment-iT) SQL-servers [1]. meore mniSvnelovani 

amocana, romelic unda gadawydes disertaciaSi, aris 

klasebze gafarToebuli normalur formaTa daproeqtebis 

algoriTmuli sqemis SemuSaveba da misi programuli 

realizacia. 

I Tavis daskvnebi 

 

1. pirvel TavSi gaanalizebulia ofis-obieqtebis 

dokumentebis warmoebisa da dokumentbrunvis sakiTxebi maTi 

Semdgomi srulyofis TvalsazrisiT. mizanSewonilia 

Tanamedrove sainformacio teqnologiebis gamoyeneba. 

2. Catarebulia energetikuli ofis-sistemebis klasifikacia 

marTvis amocanebisa da informaciuli uzrunvelyofis agebis 

sakiTxebis gadawyvetis TvalsazrisiT. 

3. dasmulia amocana ganawilebuli ofis-obieqtis saproblemo 

sferos obieqt-roluri modelis asagebad kategorialuri 

midgomis gamoyenebiT, romelic uzrun-velyofs semantikurad 

gafarToebuli relaciuri struqturis Seqmnas. ORM-modelis 

safuZvelze ganxorcielebulia arsTa damokidebulebis sqemis 

(ER-modelis)  agebis procesebis avtomatizacia.  

4. Camoyalibebulia amocana klasTa asociaciebis 

struqturuli sqemis normalizaciisaTvis, romelic efuZvneba 

monacemTa bazebis normalur formaTa Teorias obieqt-

orientirebuli koncefciis safuZvelze;  
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II Tavi 

biznes-procesebis modelirebis da daproeqtebis  

teqnologia ganawilebul ofis-sistemebSi 

  

2.1. dokumentebis avtomatizebuli formirebis  

 analitikuri modeli 

  

analizis Sedegad ofis-obieqtebSi gamoikveTa Semdegi 

ZiriTadi obieqtebi: personali, Tanamdeboba, organizaciuli 

erTeuli, strategia, aplikacia, eleqtronuli formis 

Sabloni, eleqtronuli formis egzemplari, moqmedebis 

formireba nax 2.1. 

strategiis (Policy) obieqti warmoadgens modelis 

ZiriTad rgols, mis atributebs miekuTvneba dasaxeleba, 

realizacis TariRi, mizani, pasuxismgebeli, aRwera da tipi. 

strategiis obieqtebi Seadgens organizaciul erTeuls.[14] 

TiToeuli Tanamdeboba mimagrebulia konkretul pirze, 

Tumca zogierTma TanamSromelma SeiZleba SeiTavsos 

ramdenime Tanamdeboba. TiToeul organizaciul erTeuls 

marTavs gansazRvruli TanamSromeli. zogma TanamSromelma 

SeiZleba marTos ramodenime Qqveganyofileba. yvela 

Tanamdeboba prezidentis garda, pasuxs agebs meoris winaSe. 

organizaciuli erTeulebi, zogierTi gamonaklisis garda, 

Sedis sxva organizaciul erTeulebSi.  

strategia SeiZleba uzrunvelyofil iyos erTi an 

ramodenime eleqtronuli formis SabloniT. eleqtronuli 

formebi gamoiyeneba erTi an ramdenime eleqtronuli formis 

egzemplaris misaRebad. sistema SeiZleba Seicavdes iseT 

rTul eleqtronul formebs, romlebic gankuTvnilia 

personalis swavlebisaTvis. eleqtronuli forma SeiZleba 
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Seicavdes erT an ramdenime moqmedebas, romelic unda 

Seasrulos konkretulma TanamSromelma. erTnairi 

moqmedebebi SeiZleba vrceldebodes sxvadasxva 

Tanamdebobebze organizaciis SigniT (magaliTad, xarjebis 

uwyisis damtkiceba).  

magaliTis saxiT ganvixiloT strategiis is nawili, 

romelic exeba finansur angariSs. xarjebis angariSi 

sabuhRaltro departamentis movaleobaa, romelsac marTavs 

mTavari buhRalteri. finansuri angariSis eleqtronuli 

formis misaRebad aucilebelia Excel-is eleqtronuli 

cxrilis gamoyeneba. ix.nax.2.2. 

 

2.2. biznes-procesebis analizi da  USE CASE  da  

ACTIVITY diagramebis ageba  

 

organizaciebSi garkveuli samuSaos Catarebis mizniT 

tardeba tenderi. tenders acxadebs organizacia, romelsac 

surs ama Tu im samuSaos Sesruleba. xolo is organizacia, 

romelsac surs am samuSaos Sesruleba monawileobas 

Rebulobs tenderSi. amitom, dRes Zalian aqtualuri gaxda 

tenderis Catareba nebismier sferoSi mSenebloba iqneba es, 

saremonto samuSaoebi, momarageba, ama Tu im produqciis 

Sesyidva da a.S. 

 yvelaze metad, aseTi saqmianobiT, sxvadasxva tipis 

ofisebi arian dainteresebulni. tenderSi monawileobis 

miRebis is procesi ase SeiZleba aRvweroT: 

`ofisis xelmZRvaneli an xelmZRvanelTa sabWo, gaecnoba ra 

tenderis moTxovnebs, analizisa da msjelobis safuZvelze 

gadawyvitavs, miiRos Tu ara tenderSi monawileoba. dadebiTi  
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gadawyvetilebis SemTxvevaSi xdeba winadadebebis SemuSaveba 

da brZanebis gacema, raTa momzaddes masalebi tenderSi 

monawileobisTvis. am momentidan tardeba Semdegi samuSaoebi: 

operatori gaecnoba ra tenderis moTxovnebs, naxavs xom ar 

aqvs mza (romelic Seefereba tenderis moTxovnebs) forma 

(Sabloni) Senaxuli monacemTa bazaSi, Tu aqvs gamoiZaxebs mas 

da ubralod Seavsebs. Tu ar aqvs, iwyebs axali formis momz-

adebas da teqstis Setans. rogorc wesi, tenderis moTxovnebSi 

ZiriTadad Txouloben Semdegi saxis informacias:  

- organizaciis struqtura; 
- firmis rekvizitebi; 
- kompaniis korporaciuli stuqtura; 
- TanamSromelTa CV; 
- saqmianoba bolo 3 wlis ganmavlobaSi; 
- amonaweri samewarmeo reestridan firmis registraciis Sesaxeb; 
- amonaweri sasamarTloda, rom iuridiuli piris mimarT ar 

mimdinareobs gakotrebis an sanaciis saqmis warmoeba; 
- rom ar xorcieldeba iuridiuli piris reorganizacia an 

likvidacia; 
- cnoba sajaro reestridan, rom organizaciis qonebaze ar aris 

dadebuli yadaRa; 
- cnoba sagadasaxado inspeqciidan, rom biujetis winaSe ar gaaCnia 

davalianeba. 
 

am cnobebis Segrovebis mizniT kancelariaSi mzaddeba 

werilebi saTanado organoebSi, saidanac Semdgom miiReba 

pasuxebi. 

tenderis gamomcxadebeli organizacia yovelTvis 

Txoulobs satendero mosakreblis gadaxdas. amitom 

buRalteri gadaricxavs moTxovnil Tanxas tenderis 

moTxovnebSi miTiTebul bankis angariSze da iRebs qviTars 

gadaricxvis Sesaxeb.  

kancelariaSi werilebis mosvlis Semdeg, operatori (an 

sxva piri) moaxdens am masalebis dakompleqtebas da gadascems 

direqtors. direqtori, Tavis mxriv, Seasworebs maT da 
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Secdomebis aRmoCenis SemTxvevaSi, gadascems maT koreqturaze. 

Secdomebis ararsebobis SemTxvevaSi awers xels da gadascems 

kancelarias, sadac artyamen beWeds. 

Semdgom zemoCamoTvlili dokumentebi Tavsdeba 

konvertSi, iluqeba da xdeba gadatana tenderis moTxovnebSi 

miTiTebul misamarTze.    

bolos monacemTa bazebis administratori axdens 

dokumentebis skanirebas, failebis daarqivebas da server-

manqanaSi Caweras. 

tenderis moTxovnebSi miTiTebulia TariRi da dro, 

rodesac gaimarTeba tenderi. am dRes, tenderSi monawileobis 

miRebis msurveli yvela organizaciis warmomadgeneli, 

valdebulia gamocxaddes miTiTebul misamarTze. yvelas 

Tvalwin, satendero komisiis wevrebi, gaxsnian daluqul 

konvertebs, gaecnobian SemoTavazebul winadadebebs, 

gadaamowmeben sabuTebs, msjelobis Semdeg amoirCeven 

saukeTeso winadadebas da Semdgom daasaxeleben tenderSi 

gamarjvebul organizacias.  

Semdgom xdeba kontraqtis dadeba, sadac dawvrilebiT 

Caiwereba Sesasrulebeli samuSaos yvela detali. magaliTad, 

Tu samuSao exeba ama Tu im produqciis Sesyidvas, saWiroa 

modelis nomris amorCeva produqciis katalogidan, miwodebis 

moculobis da vadebis dadgena. aucileblobis SemTxvevaSi 

dakavSireba damamzadebelTan da mommaragebelTan, kontraqtis 

damowmeba xelmoweriTa da beWdiT.  

nax 2.3  da nax 2.4  gamosaxulia tenderSi monawileobis 

miRebis UUUseCase  da Activity diagramebi. 
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nax. 2.3  UseCase-diagrama `tenderis Catareba~ 
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mba
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nax. 2.4  Activity-diagrama `tenderis masalebis momzadeba~ 
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nax 2.5   mocemulia kontraqtis gaformebis Activity-

diagramebi dawvrilebiT aRwers am process. 
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nax. 2.5 kontraqtis gaformebis Activity -diagrama 
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2.3. biznes-procesebis saproblemo sferos konceptualuri  

modelis ageba kategorialuri midgomiT  

sagnobrivi sferos modelirebisas kategoriuli 

midgomis safuZvelze saWiroa ZiriTadi da damxmare 

predikatorebis gamovlena. maTi aseTi dayofa damokidebulia 

amocanis dasmaze teqnikur davalebaSi. zogadad, meTodikaSi 

jer mTavar, Semdeg ki damxmare predikatorebs gamoyofen. es 

ukanasknelni modelSi aRwers obieqtis aramTavar, anu 

damatebiT maxasiaTeblebs. 

magaliTad, winadadebaSi `detals aqvs xis-nawili~, 

Semoitaneba axali σ−kopula, romelic `aqvs~ operacias 

asaxavs. amgvarad, gveqneba:  

`detals  σ  xis_nawili~. 

paragrafSi ganxiluli sqema (nax2.6) damatebiTi 

predikatorebiT gafarToebis safuZvelze SeiZleba ase 

warmovadginoT: 

  

  

  

  

 nax.2.6 

sadac damxmare predikatorebia: MATERIAL-masala, 

WEIGHT wona da LOCATION –sawyobis mdebareoba. Tu sawyobs 

ganvixilavT rogorc mTavar predikators, maSin misTvis sxva 

damxmare predikatorebi gaCndeba, mag., naxazi 2.7. 

  

  

  

PART      
         PNR   MATERIAL  WEIGHT  LOCATION 
 
   
  ε        ε            σ                   σ                   σ 
 
                                    x 

LOCATION      
         NAME   MANAGER  . . . 
 
   
  ε        ε            σ                 
                                     
                                    x nax.2.7 
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damxmare predikatorebis saSualebiT predikatuli 

sqemis gafarToebis process literaturaSi moixsenieben 

agreTve relaciuri sqemis saxiT. esaa monacemTa relaciuri 

bazis konceptualuri sqemis safuZveli. damxmare 

predikatorebis gamoyenebas kavSiri aqvs monacemTa 

normalizaciis TeoriasTan, kerZod esaa wesebis sistema 

damxmare predikatorebis Sedgenilobis gansazRvrisaTvis. 

relacia, Cveulebisamebr TeoriaSi ganixileba rogorc 

atributTa (damxmare kategoriebis) dekartuli namravlis 

qvesimravle: 

PART ⊆  PNR x  MATERIAL x WEIGHT x  LOCATION 

relacia – mravaladgiliani simravlea, romelic 

abstraqciis safuZvelze obieqtis mdgomareobaTa 

mowesrigebul-korteJTa erTobliobiT gamoisaxeba (nax.2.8).  

PART           

PNR MATERIAL WEIGHT LOCATION

123 foladi 24,5 Tbilisi 

124 xe 10,25 baTumi 

135 plastmasi 27,55 Tbilisi 

. . . . . . . . . . . . 

SeiZleba Caiweros: `xe ε  MATERIAL~, `10,25 ε  WEIGHT ~ 

da a.S. damxmare predikatorebis SigniT, ierarqiuli 

TvalsazrisiT, Cndeba mTavari predikatorebi (nax.2.9): 

 

 

 

 

 

PART      
         PNR   MATERIAL  WEIGHT  LOCATION 
 
   
  ε        ε            σ                   σ                   σ 
 
            x     σ     y1                           y2                  y3  . . .  

                                                         σ 
                                                            σ 

nax.2.9 
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aseTi sqema aRaraa elementaruli. zogierTi damxmare 

predikatori logikurad SeiZleba koniunqciis saxiT 

Caiweros: 

x  ε  (y1)(PART) ∧  x  ε  (y2)(PART). 

sagnobrivi sferos aRwerisas xdeba misi obieqtebis 

klasifikacia, maTi dayofa da mowesrigeba (klasi, qveklasi da 

a.S.). anu xdeba garkveuli subordinacia, konkretulidan 

abstraqtulze asvla garkveuli memkvidreobiTi Tvisebebis 

safuZvelze. am TvalsazrisiT ganixileba saxeobaTa 

(qveklasis) predikatorebi  da klasis (superklasis) 

predikatorebi. 

magaliTad, saproblemo sferosTvis `produqciis 

warmoeba~ arsebi klienti (produqciis myidveli - CLIENT) da 

mimwodebeli (nedleulis mimwodebeli- SUPPLIER) SeiZleba 

Seesabamebodes saxeobaTa predikatorebs, maSin maTTvis ufro 

ganzogadoebuli cneba warmoebis_partniori (PARTNER) 

iqneba klasis predikatori, romelic orives moicavs (nax.2.10). 

x∧ x  ε  CLIENT  →  x  ε  PARTNER  

x∧ x  ε  SUPPLIER  →  x  ε  PARTNER 

 

axali cnebebis Semotana aseve logikuri kavSirebis 

gamoyenebiTaa SesaZlebeli. magaliTad, klienti anu damkveTi 

aris amave dros mimwodebelic. es niSnavs, rom produqciis 

PARTNER 
 
 

ε                 ε 
 
 

CLIENT             SUPPLIER 
 

nax.2.10 
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mwarmoebeli firma, erTis mxriv ukveTavs nedleuls sxva 

firmas (aris damkveTi) da meores mxriv, is amzadebs 

produqcias da miawvdis klients (aris mimwodebeli).  aseTi 

wesebi SeiZleba logikurad CavweroT Semdegnairad: 

x∧ x  ε  C  ∨    x  ε  P →  x  ε  S,  

x∧ x  ε  C  ∧    x  ε  P →  x  ε  S,  

sadac ∨  - logikuri diziunqcia, xolo ∧  - logikuri 

koniunqciaa. 

amgvarad, abstraqcia axali obieqtebis Semotanis erT-erTi 

gzaa klasifikaciis sistemaSi, romlis safuZvelsac 

memkvidreobiTobis Tvisebebi warmoadgens klasebs Soris. 

garda amisa arsebobs obieqtebis da klasTaSoris 

kavSirebis asaxvis meore gzac, romelsac mereologiurs, anu 

`mTeli-nawili~-damokidebulebis logikas uwodeben. aq 

yuradReba maxvildeba struqturul Sedgenilobaze, anu 

agregaciaze. magaliTad, produqcia Sedgeba sxvadasxva 

nawilisgan. 

`mTeli-nawili~ - damokidebulebaTa logikis 

fuZemdebelia poloneli maTematikosi leznievski (1916 w.). 

predikatul-abstraqtuli logikisgan gansxvavebiT, romelic 

magaliTad, raselis `maTematikis principebidanaa~ cnobili, 

mereologiuri ena `mTeli-nawili~-relaciasTan (≤ ) erTad  

cnobs mxolod kategoriebs: `saxeli~ da `gamonaTqvami~. 

mTeli/nawili – relacia (x ≤ y,  x  aris y-is nawili) 

samarTliania mxolod logikuri tipisaTvis, rogorc 

nawilisTvis da gansxvavdeba elementi/simravle – 

relaciisagan ∈ , romelic predikaciasa da abstraqcias 
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iTvaliswinebs. obieqtebisaTvis arsebobs saxelebi, romlebic 

rogorc konstantebi an cvladebia Sedgenil obieqtebSi.  

magaliTad,  gamonaTqvami `123 ε  CLIENT~ (123 aris klienti) 

Seicvleba mereologiuri TvalsazrisiT gamonaTqvamiT `123 ≤  

CUSTOMERS~, `123 aris nawili klienturisa~.  aq `klientura~ 

Sedgenili nawilebis saxelia.  

CUSTOMERS = tz  x∧ x  ≤ z. 

yvela  x, romlebic erTtipuri z–is nawilia, aris 

CUSTOMERS.  

Cven ganvixileT ori logika: pedikatul-abstraqtuli da 

mereologiuri.  

pedikatul-abstraqtuli logika cnobs ori saxis 

obieqtebs, konkretulebs da abstraqtulebs. mas aseve 

realistur logikasac uwodeben. 

mereologia aris nominalizmis logika (filosofiuri 

mimarTuleba, romelic uaryofs zogadi cnebebis arsebobas). 

misi koncefciiT arsebobs mxolod konkretuli obieqtebi da 

maTi struqturebi. maT Seesabameba saxelebi da gamonaTqvamebi.  

informatikosebisaTvis elementaruli gamosaxulebani: 

x ε P   da  x  ≤ P 

unda CavTvaloT dualurad.   

nominalist-informatikosebi saazrovnod iyeneben 

xismagvar struqturas, romelic x-Svili- da y-mSobeli 

kvanZebisgan Sedgeba, sadac samarTliania: x  ≤ y.   

≤ -Tvis aseve samarTliania Semdegi wesebi: 

- refleqsurobis: x∧ x  ≤ x. 

- tranzitulobis: xy∧ (x ≤ y  ∧ y ≤ z  →  x ≤ z) 
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- <sakuTari saxeli> = kx A(x). mTeli  x , romelic akmayofilebs 

A(x)-gamonaTqvams.  

2.11 naxazze naCvenebia mereologiuri struqturis 

magaliTi produqciis SekveTebis amocanisaTvis. 

ori u da ρ obieqtis warmoebuli (u * ρ) aris axali obieqti 

w, romelsac igive Sedgeniloba aqvs, rac  u-s da ρ-s erTad. 

 
 

R-SekveTisaTvis logikurad SeiZleba daiweros:    

R= tρ Vy,z   y ≤  ρ x∧ z  ≤ ρ. 

faqtiuri SekveiTsaTvis u * ρ− warmoebulisTvis iqneba:    

u*ρ = tw ∧ r (r ≤  w) ←→ (r≤ u ∧ r  ≤ ρ). 

PART                        CLIENT                          TIME 
             PNR                             CNR                              DATE 
 
 
 

 
  ε           ε                      ε             ε                      ε              ε 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax. 2.11. mereologiuri struqturis fragmenti  
amocanisaTvis `produqciis SekveTa~  

x y z

u

≤ ≤  ≤ ≤

ρ 

≤ ≤  ≤ ≤

w

PlaceOfOrder            PONR 

ε                   ε 

ONR         ORDER 

ε                   ε 
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damxmare cvladi ρ Cvens SemTxvevaSi airCeva ise, rom r-

Tavisufal cvladebs SeeZlos obieqtebis miReba mxolod y  da 

z-sgan. w-SekveTas  da u–SekveTis fostas aqvs erTnairi CNR (y) 

da DATE (z). sakuTari saxeli W SekveTisaTvis maSin moicema, 

rodesac u * ρ produqcia arsebobs.  

W= Vu,ρ  u *  ρ. 

 

2.4  ORM-diagramebis ageba ganawilebuli ofis-sistemebisTvis. 

zemoT aRwerili mizezebidan gamomdinare konceptualuri 

modelirebisaTvis Cven virCevT ORM-s. sainformacio 

sistemebis cxovrebis cikli moicavs ramdenime stadias: 

teqnikur-ekonomikuri dasabuTeba, moTxovnaTa analizi, 

monacemebisa da operaciebis konceptualuri daproeqteba; 

logikuri daproeqteba; gare daproeqteba; maketireba; Sida 

daproeqteba da Sesruleba; testireba da Sesworebis Setana; 

momsaxureba (Tanxleba) [17]. 

 ORM-is konceptualuri modelirebis sqemis procedura 

anu CSDP yuradRebas amaxvilebs monacemebis analizze da 

daproeqtebaze [18]. konceptualuri sqema aRwers aplikaciis 

informaciul struqturas: faqtebis tipebi, romlebic 

warmoadges interesis sferos; masze arsebuli SezRudvebi da 

SesaZloa warmoqmnis wesebi, raTa miviRoT esa Tu is faqti 

sxva faqtebidan. 

 mravalmasStabiani aplikaciisaTvis Uod-i yofs mas 

moxerxebul modulebad, CSDP-s mimarTavs TiToeuli maTgani 

da Semdeg xdeba miRebuli konceptualuri qvesqemebis 

gaerTianeba erT globalur konceptualur sqemad. TviTon 

CSDP-i Sedgeba Svidi bijisagan. ix.cxrili 2.1 
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 cxr.2.1. 

1. elementaruli faqtebis formireba da maTi adeqvaturobis 

Semowmeba; 

2. faqtebis tipebisaTvis diagramis ageba da sisrulis Semowmeba; 

3. im obieqtTa tipebis Semowmeba, romlebic unda gaerTandes da maTi 

maTematikuri warmomavlobis dafiqsireba; 

4. daematos unikalurobis SezRudva da Semowmdes faqtebis tipebis 

operandebis raodenoba; 

5. daematos rolebis iZulebiTi SezRudvebi da Semowmdes maTi 

logikuri warmomavloba; 

6. daematos  elementebi, simravleTa Sedareba da qvetipis 

SezRudvebi; 

7. daematos sxva SezRudvebi da moxdes saboloo Semowmeba. 

 
biji 1 _ CSDP-is yvelaze mniSvnelovani stadiaa, sadac xdeba 

sxvadasxva saxis informaciis Segroveba, bunebriv salaparako 

enaze. aseTi informacia xSirad aris xolme Semavali da 

gamomavali formebi, SeiZleba iyos xelnaweri. winaaRmdeg 

SemTxvevaSi modelis damproeqtebeli muSaobs uSualod 

klientTan, raTa zustad Camoyalibdes, Tu ra moeTxoveba 

sistemas imisaTvis, rom adgili ar hqondes gaugebrobas. 

aucilebelia UoD eqspertis (adamiani, romelic icnobs 

aplikacias) arseboba.  

 es faqti ase SeiZleba Caiweros: 

f1 TanamSromels nomriT  35 aqvs TanamS.gvari ‘petriaSvili‘  

f2 TanamSromeli nomriT  7 muSaobs kontraqtiT TariRamde ‘12.31.06’ 

 
TiToeuli faqti aris binaruli damokidebuleba or 

obieqts Soris. muqi SriftiT gamoyofilia logikuri 

predikati, romlebic axdens obieqtebis identificirebas 

naCvenebia kursiviT. im SemTxvevaSi Tu ganisazRvreba obieqtis 
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mxolod erTi Tviseba, saqme gvaqvs erTadgilian predikatTan 

(unary fact). predikats SeiZleba hqondes (1,2,3,..) operandi, Tumca 

radgan predikati elementarulia 3-4 operandze meti iSviaTad 

gvxvdeba. umravles SemTxvevaSi 

predikati aris orobiTi. aseTi predikatebisaTvis arsebobs 

inversuli predikati. ise, rom faqti SeiZleba wavikiTxoT 

orive mimarTulebiT. 

biji 2 _ aq xdeba faqtebis tipebisaTvis diagramis ageba. 

obieqtebi gamoisaxeba elifsebiT, predikatebi 

marTkuTxedebiT, mniSvnelobis tipi gamoisaxeba wyvetili 

elifsiT. predikati ikiTxeba marcxnidan-marjvniv da zemodan-

qvemoT manam, sanam ar Sexvdeba niSani “<<”, romelic cvlis 

wakiTxvis mimarTulebas sawinaaRmdego mimarTulebiT. 

Semdeg bijebze xdeba SezRudvebis daweseba.  

 

ORM  diagramaSi gamoyenebuli SezRudvebi: 

 

iZulebis SezRudvebi: 

•  obieqti asrulebs zustad garkveul rols. 

  rolebis dizunqcia aris iZulebiTi. TiToeuli orieqti 

obieqtebis tipebis nakrebidan unda asrulebdes mxolod erT 

rols. 

 

unikalurobis SezRudvebi: 

erT an met rolSi monawileoba xdeba ara umetes 

erTxel.  

rolebis gare unikalurobis SezRudva.                        

wyvilis gamoricxvis SezRudva. 

 

●
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simravleebis Sedarebis SezRudvebi: 

⊆  pirveli obieqtis simravle   yovelTvis unda iyos 

meoris qvesimravle. 

=     pirveli obieqtis simravle yovelTvis  

      unda iyos meoris toli. 

⊄    pirveli obieqtis simravle ar Sedis meoreSi. 

 

sixSiris SezRudva. 

 

obieqtma ramdenjer SeiZleba 

Seasrulos es roli  

 

budis tipis obieqti. 

obieqti TamaSobs mxolod erT rols da es 
roli ar aris savaldebulo. 

 

qvetipi.  

erTi obieqti aris meoris qvetipi 

 

 
wriuli SezRudvebi 

 
nax.2.12 

<=2 
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antirefleqsuroba  Oir   iff for all  x, ~xRx   

simetriuloba    Osym   iff for all  x, y, xRy → yRx 

asimetriuloba  Oas   iff for all   x, y, xRy → ~yRx  

antisimetriuloba     Oans   iff for all x, y, x ≠ y & xRy → ~yRx 

antitranzituloba  Oit   iff for all x, y, z, xRy & yRz → ~xRz 

acikluroba                   ac  iff for all x, y, z, xRy & yRz → ~zRx 
 

mas Semdeg, rac moxdeba ORM-diagramis yvela wesis dacviT ageba, 

avtomatixebulad aigeba ER-modeli. 

magaliTis saxiT, ganvixiloT zogadad ofis-obieqti. 

CamovweroT faqtebi: 

f1 TanamSromels aqvs saxeli da gvari. 
f2 TanamSromeli muSaobs ganyofilebaSi.OBA 
f3 TanamSromels dakavebuli aqvs oTaxi. 
f4 TiToeul TanamSromels SeiZleba hqondes ara umetes erTi gvari. 
f5 TiToeul proeqts xelmZRvnelobs ara umetes erTi TanamSromeli. 
f6 menejeri xelmZRvanelobs ganyofilebas. 
f7 menejers aqvs  qalaqis telefoni da mobiluri telefoni. 
f8 firma Sedgeba ganyofilebebisagan. 
f9 firmas aqvs rekvizitebi. 
f10 firmas aqvs gaxsnili angariSi bankSi. 
f11 firmas aqvs garkveuli raodenobis produqcia. 
f12 klients SeuZlia dados kontraqti garkveuli raodenobis 

produqciis Sesyidvaze. 
f13 kontraqti ideba garkveul Tanxaze. 
f14 kontraqtSi gaTvaliswinebulia produqciis miwodebis vadebi. 
f15 firmas SeiZleba hqondes filialebi. 
f16  TanamSromels aqvs wodeba. 
f17 TanamSromels dakavebuli aqvs garkveuli Tanamdeboba an ayvanilia 

kontraqtiT. 
f18 TanamSromeli asrulebs samuSaos. 
f19 TanamSromeli abarebs angariSs TanamSromels. 
f20 TanamSromeli, romelic asrulebs samuSaos ver Seamowmebs mas. 

 
zemoT aRwerili wesebis Tanaxmad davxazoT diagrama da 

 SezRudvebi Cveni magaliTisaTvis. ix. nax. 2.13 
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Employer
(pernr)

Persname

Dept
(name)

Manager

PhoneNr

Room

RoomNr

MobileNr

Rank
(code)

Date
(mdy)

Project
(nr)

Firm
(name)

Requisite
(name)MoneyAmt

Production
(name)

Quantity

Client

Contract
(contrnr)

BeginDate

EndDate

Sum

Section
(Name)

has

is concluded for

as

has
has

reports to / supervises

works for

...put...with...for...

has / is a part of

has

<< has

is tenured

occupies

has

has

directed / was directed by

has lari has has

has

has

<< is contracted till

heads

executed / was exesuted by

 

 

nax. 2.13 

 

gamoyofen Siga da Ggare  SezRudvebs. Siga SezRudva 

miekuTvneba erTi obieqtis tips, xolo gare obieqtebis 
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tipebis nakrebs. roli, romelic ar aris iZulebiTi aris 

arasavaldebulo. iZulebis dizunqcia niSnavs, rom TiToeuli 

obieqti obieqtis tipebis nakrebidan unda asrulebdes 

mxolod erT rols. 

diagramaze asaxulia Semdegi saxis SezRudvebi: 

•  iZulebis SezRudva  _ TiToeul TanamSromels aqvs 

     gvari 

•  iZulebis dizunqcia _ roli muSaobs kontraqtiT da 

     dakavebuli aqvs Tanamdeboba arian arasavaldebulo  

     SezRudvebi, magram maTi dizunqcia aris iZulebiTi. 

 wyvilis gamoricxvis SezRudva gviCvenebs, rom 

     TanamSromeli romelic  asrulebs proeqts, ver 

     Seamowmebs mas. 

U     Sida unikalurobis SezRudva binaruli faqtis tipze  

   gviCvenebs, rom TanamSromels aqvs mxolod erTi gvari, 

   muSaobs mxolod erT departamentze. 

 gare unikalurobis SezRudva, gviCvenebs, rom TiToeuli 

     kombinacia (departamenti, TanamSromeli) arsebobs ara 

     umetes erTi TanamSromlisaTvis. 

⊆  wyvili qvesimravlis SezRudva gviCvenebs, rom TiToeuli  

     menejeri, romelic xelmZRvanelobs ganyofilebas aseve 

     muSaobs am ganyofilebaSi. 

 menejeri da klienti aris TanamSromelis qvetipi. 

 

Oas asimetriulobis SezRudva gviCvenebs, rom sakuTar Tavs  

     ver Caabareb angariSs anu Tu TanamSromeli, romelic  

     asrulebs proeqts ver Seamowmebs mas. 

 

U 
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ORM-diagramidan avtomaturad miiReba ER-diagrama, 

romelic naCvenebia nax.2.14-ze. 

Client put Contract Firm Production

PK,FK2 Contract contrnr
PK,FK3 Firm name
PK,FK4 Production name

FK1 Person pernr

Contract

PK Contract contrnr

BeginDate
EndDate
Concluded Sum

Dept

PK Dept name

FK1,U1 Manager headsPerson pernr
FK2 Firm name Firm

PK Firm name

U1 Requisite name
Lari MoneyAmt

Firm Production

PK,FK1 Firm name
PK,FK2 Production name

Person

PK Person pernr

U1 Persname
FK1,U1 Works Dept name

MobileNr
Rank code
Contracted Date mdy
Is tenured

FK2 Reports Person pernr
PhoneNr

Person assessed Project

PK,FK1 Person pernr
PK,FK2 Project nr

Person occupies Room

PK,FK1 Person pernr
PK RoomNr

Production

PK Production name

Quantity

Project

PK Project nr

FK1 Person directed pernr

Section

PK Section Name

FK1 Firm name

 
 

nax. E2.14 
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magaliTi 2.  

ganvixiloT ORM-diagrama ofis-obieqtze kontraqtis 

dadebis magaliTze. aRvweroT faqtebi: 

f1 personas aqvs saxeli 
f2 damamzadebeli, mimwodebeli da myidveli arian personaebi.  
f3 personam dado kontraqti produqciis Sesyidvaze. 
f4 kontraqts aqvs nomeri, .saxeli da TariRi. 
f5 produqcias aqvs modelis dasaxeleba da fasi. 
f6 produqcias aqvs modelis nomeri da .raodenoba. 
f7  produqcia garkveuli raodenobiT da fasiT gaiyida  kvartalSi.  
f8       Tanxa aris fasi gamravlebuli raodenobaze. 

ORM-diagramaze gamosaTvleli faqtis tipi aRiniSneba “*” 

ofis-obieqtze kontraqtis dadebis ORM-diagrama da misi 

Sesabamisi ER-diagrama naCvenebia nax.2.15 da nax.2.16 

 
nax. 2.15   ORM-diagrama `kontraqtis dadeba~ 
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Contract

PK Contract name

Date mdy
U1 Has Number

Maker contracted supplier

PK,FK1 Person empnr
PK,FK2 Person empnr1

Model

PK Model modnr

FK1,U1 Production pnr
Quontity

Person

PK Person empnr

Persname

Person concluded Contract put Production

PK,FK1 Person empnr
PK,FK2 Contract name
PK,FK3 Production pnr

Production

PK Production pnr

Prize

Production Model Name

PK,FK1 Production pnr
PK Model Name name

Quontity makes Sum recived Quater **

PK Makes Sum recived
PK Quater qvnr

Quontity makes

Supplier contracted purchaser

PK,FK1 Person empnr
PK,FK2 Person empnr1

 
 
 
 

nax.  2.16 ER-modeli  `kontraqtis dadeba~ 
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2.5. biznes-procesebis obieqt-orientirebuli  

diagramis klasTaSorisi kavSirebis normalizacia 

 
ORM-obieqt-roluri modelis agebis Semdeg, rogorc 

aRvniSneT saWiroa saproblemo sferos arsTa-

damokidebulebis, ER-modelis ageba. es amocana SesaZlebelia 

MsVisio-paketis mixedviT avtomatizebulad gadavwyvitoT, 

rasac mohyveba .DDL failebis generireba da  MsSQL_Server-ze 

mibma [15]. 

mniSvnelovan amocanas am etapze, rogorc aRvniSneT, 

klasebisa da klasTaSorisi kavSirebis normalizacia 

warmoadgens, rac uSualo kavSirSia ER-modelis Sesabamisi 

klasebis diagramis `struqturis optimizasiis~ sakiTxTan. 

monacemTa bazebis daproeqtebis Teoriis terminebiT – esaa 

konceptualuri sqemis normalizaciis amocana, obieqt-

orientirebuli modelirebis TvalTaxedviT.  

aq igulisxmeba Semdegi: unda ganisazRvros TiToeuli 

klasis monacemTa optimaluri struqtura (monacemTa modeli), 

klasTa Soris kavSirebis gaTvaliswinebiT da 

damokidebulebaTa relaciebis normalizaciis meTodebis 

gamoyenebiT.  

optimizaciis kriteriumad SeiZleba ganvixiloT 

relaciuri cxrilebis informaciuli da indeqsuri 

monacemebis moculobaTa minimizacia, da maTTan mimarTvisa da 

ganaxlebis drois Semcireba. monacemTa erTiani logikuri 

struqturebis mTlianobis uzrunvelyofiT (dacviT). amisaTvis 

SevimuSaveT specialuri algoriTmi [54]. 

obieqt-orientirebuli Teoriis fundamenturi gan-

sazRvrebiT, rogorc cnobilia, monacemTa (atributebis) da 
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funqciaTa (meTodebis) inkapsulacia aris klasi.  swored 

klasebisa da klasTaSoris kavSirebis simravleTa cnebebi 

daedo safuZvlad Cvens kvlevebs da ganxorcielda Teoriuli 

meTodebisa da algoriTmebis realizacia dasmuli amocanis 

gadasawyvetad. aseTi midgoma dasmuli amocanis gadasawyvetad 

uzrunvelyofs, erTis mxriv, monacemTa struqturebis 

optimizacias normalur formaTa Teoriis safuZvelze da, 

meores mxriv, daproeqtebis obieqt-orientirebuli principebis 

mxardaWeras teqnologiebis Case-gamoyenebisas.   

kvlevis obieqti am SemTxvevaSi saproblemo sferos 

klasTa erTobliobaa, romlis zogadi struqtura (Metaclass) 

mocemulia 2.17 naxazze. 

 

agregatuli kavSirebis safuZvelze metaklasi SeiZleba 

davaxasiaToT Semdegi TvisebebiT: saxeli (klasis 

identifikatori), atributebi (klasis mdgomareoba) da 

meTodebi (klasis yofaqceva). metaklasis egzemplarebi 

konkretuli klasebia, romelTac aRniSnul TvisebaTa 

gansazRvruli mniSvnelobebi aqvs da agrega-tulad Sedgeba 

erTtipuri obieqtebis erTobliobisgan. 

rogorc cnobilia, klasis romelime meTodis gaaqtiureba 

am klasis monacemTa gansazRvruli damuSavebis mizniT, 

METACLASS 

NAME 

ATRIBUT’s 

METHOD’s

CLASS-n 
CLASS-i 

CLASS-2 
CLASS-1 

Obj1
Obj-m

Obj1
Obj-m

Obj1
Obj-m

nax. 2.17 
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xorcieldeba klasis garedan mosuli Setyobinebis (Message) 

safuZvelze. esaa informacia marTvis avtomatizebuli 

sistemis gare momxmarebelTa moTxovnebis Sesaxeb. 

amgvarad, momxmarebelTa moTxovnis struqturis 

dinamikurad formirebis safuZvelze, operatiulad, 

avtomaturad ganisazRvreba meTodi (an meTodebi) da misTvis 

saWiro klasis monacemebi.       

dasmuli amocanis gadawyvetis etapebi Semdegia: 

- klasTa sawyisi simravlis analizis safuZvelze (an 

piribiTad-universaluri, erTiani klasis safuZvelze) 

ganisazRvreba atributTa ( njA j ,1, = ), damokidebulebaTa 

( miRi ,1, = ), meTodebisa ( pkM k ,1, = ) da moTxovnebis ( qtQl ,1, = ) 

simravleebi; 

logikuri, semantikuri da mizez-Sedegobrivi 

damokidebulebebis safuZvelze zemoaRniSnul (A, R, M, Q), 

simravleTa elementebs Soris vagebT sam matricas RA, MA, QA 

atributebis erTi da igive simravleze (ix. nax. 2.18).  

 

 

 

 

nax. 2.18 

U={ai}     i=1,n   atributebi   M={Ok}   k=1,p   meTodebi 

R={rj}      j=1,m  relaciebi  Q={Sl}   l=1,q  moTxovnebi 

 - pirveli RA-matricis formirebis mizniT, romelic 

warmoadgens  ri damokidebulebebis simravles domenebis 

dekartuli namravlis qvesimravleze (R⊆ a1∈A1 X a2∈A2 X….. 

Cij 
r1 

RA= ri 
rm 

a1 aj an 

MA= Oij 

oi 
ok 
oi 

a1 ai an 

Sij 
si 

QA= st 
sq 

a1 aj an 
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am∈Am ), saWiroa gamoviyenoT  n-arul damokidebulebaTa gan-

sazRvris logikur-algebruli meTodebi. korteJis elementi  

Cij ={(1, if aj∈ri ) OR (0, if aj∉ri) OR (2, if aj∉ri  AND aj is Key)} 

algoriTmi xuTi bijisgan Sedgeba: 

1) 0F - funqcionalur damokidebulebaTa sawyisi simravlis 

dekompozicia 1F - simravleSi, sadac   

}}{}{{}{)(0
jik AArAF >→<==                 (1) 

}}{{}{)( 1
11

ji AArAF >→<== ε                                        (2) 

da .;,1;, jinji ≠=⊂ γγ  0F -simravlis simZlavre aRvniSnoT m-iT, e.i. 

),1( mk = , maSin 1F  simravlis simZlavre iqneba m0 ≥  m, xolo 

atributTa simravlis simZlavre iqneba n0 ≤ n.  

aq ε 1 01 1 2= ⊂ ≠, ; , ({ , , . . . },m i j r n i j   da   0max1)( m=ε . 

 

2) 1F - funqcionalur damokidebulebaTa simravlis gamokvleva 

gafarToebis (STanTqmis) Tvisebaze da 2F  - simravlis 

formireba, sadac 

 

       ( ) maxε1 1−              ε1 

)]}}(\)([~){({)( 11222
122 krAFrrrAF UU ρεεε ∈=      (3) 

        11 =ε             1=k  

sadac    .max1max2 )()( εε ≤  

~ρ-operacias (nax.3.11) aqvs Semdegi semanmtika:  

=>→<>→< )}{(~)}{( νδλσ ρ AAAA  

= 
⎪
⎩

⎪
⎨

⎧

>→<>→<
⊇=>→<
⊆=>→<

.)}{{&)}{(
});{}({&)(,}{
});{}({&)(,}{

otherwiseAAAA
AAAAifAA
AAAAifAA

νδλσ

δσνλνδ

δσνλλσ
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~ρ-operaciis Catarebis Semdeg sagrZnoblad mcirdeba 

F A2 ( ) simravlis simZlavre. e.i. ( ) max ( ) maxε ε2 1< , rac 

uzrunvelyofs algoriTmis momdevno bijze striqonebis 

gadarCevis raodenobis Semcirebas. 

3) 2F - funqcionalur damokidebulebaTa simravlis gamokvleva 

proeqciis Tvisebaze da 3F  - simravlis formireba, sadac 

 

 ( ) maxε 2 1−          ε 2 

U∈= 333
33

{)( εε rrAF )]}}(\)([~){( 222
2 krAFr Uηε     (4) 

    ε 2 1=           1=k  

sadac max2max3 )()( εε =   da    

  

 
~η -operaciis Sesrulebis Semdeg simravlis simZlavre ar 

icvleba, vinaidan ar xdeba am simravlidan damokidebulebebis 

amoSla (an simravleSi Camateba). am SemTxvevaSi zustdeba 

gasaRebur atributTa Semadgenloba calkeuli 

damokidebulebebisTvis.  

Tu Sedgenil gasaReburi atributSi moxdeba erTi 

atributis amoSla mainc, maSin procesi brundeba algoriTmis 

me-2 bijze da xelaxla sruldeba ~ρ –operacia. Tu aseTs ar 

aqvs adgili, maSin gadavdivarT me-4 bijze; 



 64

4) 3F - funqcionalur damokidebulebaTa simravlis gamokvleva 

tranzitulobis da fsevdotran-zitulobis Tvisebebze. 

davuSvaT mocemulia F A3 ( ) - simravlis ori damokidebuleba:  

λσ AA >→< }{  da νδ AA >→< }{ ,  

agreTve  TvisebaTa pirobebis cxrili:  

 
funqcionalur damokidebulebaTa simravlis gamokvleva 

tranzitulobis da fsevdotran-zitulobis Tvisebebze 

xorcieldeba Semdegi algoriTmiT: 

( )maxε 3 1−      ε 3 

)]}},(\)([~){({)( 333444
344 krAFrrrAF UU Ψ∈= εεε       (5) 

  ε 3 1=                       k=1 

sadac ( )max ( )maxε ε4 3<    da  

 
~Ψ-operaciis Sesrulebis Semdeg SesaZlebelia axali 

damokidebulebebis gaCena, romlebic droebiT daemateba 4F -s. 

am simravleze kvlav Sesruldeba ~ρ da ~η operaciebi. am 

procedurebis Semdeg simravlidan amoiSleba droebiT 

Camatebuli damokidebulebani. Sedegad mcirdeba 4F – 

simravlis simZlavre.   



 65

5) kF saboloo simravlis kompozicia 4F -dan. am bijze 

formirdeba A/ kF  faqtor-simravle. damokidebulebaTa 

saSedego simravlis simZlavre ganisazRvreba gasaRebur 

atributTa gansxvavebul erTobliobaTa raodenobiT.   

imisaTvis, rom miRebuli axali struqtura vaqcioT 

klasTa diagramad, saWiroa TiToeul maTganSi ganvsazRvroT 

meTodebis erToblioba.  

aq viyenebT meore matricas, romlis safuZvelze klasis 

atributebis simravles Seesabameba esa Tu is meTodi 

meTodebis biblioTekidan. SesaZlebelia meTodebis 

dublireba, romelic realizebul iqneba meTodebis indeqsebis 

saSualebiT. 

meore, informaciuli MA-matricis formirebis mizniT, 

romelic warmoadgens damokidebulebaTa meTodebis 

simravles, romelic ganisazRvreba domenebis dekartuli 

namravlebis qvesimravleze (M⊆ o1∈O1 X o2∈O2 X….. om∈Om ), 

saWiroa gavaanalizoT CLU universaluri klasis Tavdapirveli 

Sedgeniloba, romelic Seicavs Yvela meTodis simravles, 

romelic moicavs mocemuli klasis atributebs.  am 

algoriTmis Sedegad Seivseba MA-matrica. elementis 

korteJiT 

Okj ={(1,if  aj∈ok OR (0,if aj∉ok)} 

mesame, informaciuli QA-matricis formirebis mizniT, 

romelic warmoadgens damokidebulebaTa Setyobinebebis 

simravles, romelic gansazRvrulia SetyobinebaTa domenebis 

dekartuli namravlis qvesimravleze (Q⊆ s1∈S1 X s2∈S2 X… sm∈Sm ), 

saWiroa gavaanalizoT yvela SesaZlo Setyobineba.  

QA matricis elementis korteJia: 
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Stj =(1,if  aj∈st OR (0,if aj∉st). 

 am cxrilis safuZvelze ganisazRvreba moTxovnebisa da 

meTodebis urTierTSeTanxmebis Sesabamisoba. 

 
meore Tavis daskvnebi 

meore TavSi SemoTavazebulia ganawilebul ofis-

sistemebSi dokumentebis avtomatizebuli formirebis 

analitikuri modeli, romlidanac naTlad Cans, rom nebismier 

saqmian proceduras Tan sdevs Sesabamisi dokumentaciuri 

uzrunvelyofa. warmodgenilia UseCase da Activity-diagramebi 

ofisebSi yvelaze metad gavrcelebuli saqmiani 

procedurebisaTvis, kerZod kontraqtis dadeba sxvadasxva 

ofisebTan, axali TanamSromlis miReba kontraqtiT, firmis 

monawileoba tenderSi.   

gadmocemulia monacemTa bazebis daproeqtebisaTvis 

aucilebeli konceptualuri sqemis agebis wesebi 

kategorialuri midgomiT. daproeqtebis instrumentis saxiT, 

romelsac safuZvlad udevs kategorialuri midgoma, 

gamoyenebulia  obieqt-roluri modelireba (ORM). obieqt-

roluri modelireba, romelic konceptualuri modelirebis 

ganviTarebul teqnikas warmoadgens, miaxloebulia bunebriv 

salaparako enasTan.  am midgomis safuZelze agebulia ORM- 

da ER-diagramebi ganawilebuli energetikuli ofis-

sistemebisaTvis.  

warmodgenilia algoriTmi, klasebze gafarToebuli 

normalur formaTa TeoriisaTvis, romelic efuZvneba 

monacemTa bazebis normalizaciis Teorias obieqt-

orientirebuli koncefciis safuZvelze.  
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III Tavi 
 

obieqt-orientirebuli diagramebis daproeqteba da   

realizacia saproblemo sferosaTvis `marketingi~ 

 

3.1. ofis-sistemebis obieqt-orientirebuli  

modelireba da daproeqteba UML-teqnologiiT 

 

ganawilebuli ofis-obieqtebi miekuTvneba didi 

sistemebis klass. maTi procesebis marTvisaTvis programuli 

paketebis Seqmna da Tanxleba funqcionirebis etapze, sakmaod 

rTuli sakiTxia. igi bevradaa damokidebuli imaze, Tu 

rogor, ra meTodebiTa da saSualebebiT iqna es sistema 

Seqmnili. gansakuTrebuli yuradReba aris gasamaxvilebeli 

sistemis daproeqtebis etapze. E 

es sakiTxi unda ganvixiloT obieqt-orientirebuli 

midgomis TvalsazrisiT, kerZod, obieqt-orientirebuli 

daproeqtebis iseTi mniSvnelovani sakiTxi, rogoricaa 

asagebi sistemis obieqt-orientirebuli diagramis (oo-

diagramis) grafikuli gamosaxva.  

Sesabamis literaturaSi kargadaa warmodgenili 

obieqt-orientirebuli analizisa da daproeqtebis cnobili 

klasikosebis buCis, koad-iordonis, jakobsonis, martinisa 

da Sleer-meloris grafikuli aRweris saSualebani [2], 

amitom Cven maT aq detalurad ar SevexebiT. mxolod 

gamoviyenebT bolo versiebis instrumentebs Cveni 

konkretuli amocanebis aRsawerad.  

3.1 naxazze warmodgenilia oo-diagramis fragmenti 

saproblemo sferosaTvis `marketingis marTva sawarmoo 

firmaSi~. diagrama agebulia g. buCis aRweris sistemaSi. 

naxazze naCvenebia sistemis ZiriTadi klasebi da maTi 
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urTierTkavSirebi, klasebis cvladebi (monacemebi) da maTi 

meTodebi. 

 

 

nax. 3.1. oo-diagrama saproblemo sferosaTvis `marketingi~ 
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am sabazo oo-diagramis safuZvelze SesaZlebelia 

moTxovnebis Sesruleba. 3.2 naxazze mocemulia ori 

Setyobinebis magaliTi. pirveli _ klients ainteresebs 

informacia, aris Tu ara firmaSi misTvis saWiro produqcia 

(a). meore _ klientma unda gaitanos firmidan misi kuTvnili 

produqcia (b). 

Tu SevajamebT ganxilul sakiTxebs, advilad 

davrwmundebiT, rom gamokveTilia ori saxis problema: 

pirveli _ obieqtTa mdgomareobis modelireba (procesebi 

Setyobinebis damuSavebamde) da meore, obieqtTa qcevis 

modelireba (procesebi Setyobinebis damuSavebiT da 

SedegebiT). 

 

nax. 3.2. Setyobinebis damuSavebis scenaris oo-diagrama 
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araformalizebuli informacia `sawarmoo firmis 

marketingis departamentis~ Sesaxeb ase SeiZleba 

warmovadginoT: 

`Tanamedrove firma axorcielebs ara mxolod 

produqciis warmoebas, aramed mis realizaciasac. amgvarad, 

laparakia produqciis gasaRebis procesebis marTvaze. 

firmas 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 moTxovnilebebisa da didi 

konkurenciis pirobebSi.  

sawarmoo firmaSi axali kompiuteruli teqnologiebi 

gamoyenebul unda iqnes rogorc warmoebis dagegmvis, 

aRricxvis, analizisa da kontrolis amocanebis 

gadasawyvetad, aseve sakonstruqtoro, samxatvro da 

teqnologiuri procesebis Sesasruleblad. igi ar 

gamoricxavs produqciis warmoebas programuli CarxebiT da 

robototeqnikis gamoyenebas sxvadasxva rutinuli 

operaciebis Sesasruleblad.  

marketingis departamentis menejeri valdebulia 

sworad gansazRvros sabazro moTxovnilebani, erTis mxriv 

da 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 da a.S. ~. 
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kompiuteruli teqnologiebis gamosayeneblad 

marketingis marTvis procesebSi saWiroa maTi modelireba da 

Sesabamisi programuli uzrunvelyofis Seqmna.  

UML-teqnologiis mixedviT pirvel etapze 

ganisazRvreba Cvens mier zemoT aRwerili biznes-procesebis 

Sesrulebis logikur mimdevrobaTa e.w. `gamoyenebiTi 

SemTxvevebis~ diagramebi (Use Case Diagrams). 3.3 naxazze 

mocemulia sakvlevi obieqtis `marketingi~ aseTi diagrama, 

romlis ovalebSic moTavsebulia konkretuli gamoyenebiTi 

SemTxvevebi (Actions), xolo `kacunebi~ am SemTxvevebTan 

funqciurad dakavSirebuli Semsruleblebia (Actors).  

TiToeuli ovali saproblemo garemos marTvis sferoa 

(Control sphere) da igi SeiZleba TviTon daiSalos ufro 

dabali donis konkretul gamoyenebiT SemTxvevebad. naxazze 

amis magaliTia ovali `kontraqtis-dadeba~. swored am 

SemTxvevisaTvis ganvixilavT obieqt-orientirebul analizs 

da obieqt-orientirebul daproeqtebas, romlebic UML-

teqnologiis safuZvelia. 

3.3 naxazze mocemul diagramasTan erTad saWiroa 

ganisazRvros TiToeuli gamoyenebiTi SemTxvevis movlenebi 

(Events)  da scenarebi. `kontraqtis dadebis~ gamoyenebiTi 

SemTxvevis ZiriTadi 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 SekveTis miwodebis sasurvel vadebs;  
6. menejeri azustebs kvartalur da jamur Tanxebs; 
7. menejeri beWdavs printerze kontraqtis egzemplarebs; 
8. damkveTi da menejeri xels aweren kontraqts da afiqsireben beWdebiT; 
9. menejeri kontraqts inaxavs monacemTa bazaSi; 
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10. sistema ganaaxlebs produqciis naSTebis (limitebis) bazas momdevno 

dakveTebisaTvis.  
gamoyenebiT SemTxvevaTa diagramebis agebisa da maTi  

Sesabamis movlenaTa gansazRvris Semdeg ganixileba 

calkeul Action–is daproeqtebis sakiTxi, romelic kavSirSia 

Activity Diagram–ebis agebasTan. 

 

nax. 3.3. gamoyenebiTi SemTxvevebis (UseCase) ordoniani diagrama 
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3.4 da 3.5 naxazebze naCvenebia Cvens mier agebuli gamoyenebiT 

SemTxvevaTa da misi aqtiurobis diagramis fragmentebi 

amocanisaTvis `kontraqtis dadeba~. 

 

nax.3.4. diagrama `kontraqti~ 
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nax.3.5. aqtiurobis diagrama `kontraqti~ 

 

rogorc naxazidan Cans, ganixileba ori marTvis 

(sapasuxismgeblo) sfero (Swimlines): sakontaqto auditoria, 

sadac xdeba klientebis mier sawarmoebis produqciis 

vizualuri  daTvaliereba da moTxovnilebis gansazRvra 

(SesaZlebelia maT kompiuterul sainformacio sistemidan 
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miiRon gasayid produqciaze damatebiTi teqnikur-

ekonomikuri monacemebi). 

klienti azustebs SesakveT produqciis asortiments 

(sias). amis Semdeg ori paraleluri operaciis Sesrulebaa 

SesaZlebeli: SesakveT produqciis moculobebis dadgena 

(raodenobriv da RirebulebiT aspeqtebSi) da produqciis 

miwodebis klientisaTvis sasurveli reglamentis dadgena.  

Tu klientisaTvis misaRebia mis mier SerCeuli 

varianti, igi akeTebs ganacxads da gadascems marketingis 

ganyofilebis menejers. e.i. marTva gadaecema sawarmoo 

firmis warmomadgenels. igi Seamowmebs produqciis 

monacemTa bazaSi salimito monacemebs (TiToeuli 

produqciisaTvis am klientis ganacxadidan moculobiT da 

droiT parametrebSi).  

Tu moTxovna misaRebia (SesaZlebelia yvela 

produqciis SekveTa), maSin marketingis menejeri Seadgens 

kontraqtis formas (specifikacias), daamtkicebs mas 

xelmoweriTa da beWdiT. or egzemplars gadascems SemkveT-

klients (erTi komerciuli bankisaTvis momavali 

angariSsworebis gasaformeblad), erTs kompiuterul 

sistemas – monacemTa bazaSi dasafiqsireblad da 

cvlilebebis Sesatanad. naxazis qveda nawilSi mocemulia 

ori komentaris `kontraqti~ da `kontraqtebis faili~ 

magaliTi. aseve unda aigos aqtiurobaTa diagramebi sxva 

SemTxvevebisTvisac. magaliTad, roca limitebis baza ver 

akmayofilebs klientis moTxovnebs da saWiroa sxva 

alternatiuli variantis SerCeva. an xdeba kontraqtis 

gauqmeba garkveuli mizezebiT da a.S.  
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nax. 3.6. mimdevrobis diagrama 
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momdevno etapze saWiroa gamoviyenoT sistemis 

obieqtebs Soris urTierTmoqmedebis (Interaction) modelirebis 

meTodebi.  

3.6 da 3.7 naxazebze warmodgenilia `kontraqtis 

dadebis~ gamoyenebiTi SemTxvevis Sesabamisi mimdevrobiTobisa 

da Tanamoqmedebis diagramebi. es diagramebi gamoiyenebs erTi 

da imave elementebs, oRondac maTi gamosaxvis struqturebi 

gansxvavebulia. 

momdevno etapze aigeba klasTa diagramebi, romlebic 

iTvleba sistemaTa struqturebis daproeqtebis 

instrumentad. klasebis gamovlena da maTi konstruireba 

SesaZlebelia gamoyenebiTi SemTxvevebis scenarebis 

movlenaTa nakadebisa da urTierTmoqmedebis diagramaTa 

safuZvelze. movlenaTa nakadebSi saWiroa gaanalizdes 

arsebiTi saxeliT mocemuli yvela cneba. 

 

nax. 3.7.  Tanamoqmedebis diagrama 
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mdgomareobaTa diagramis (State Diagram) ageba metad 

mniSvnelovania dinamikuri procesebis gamosakvlevad. 

aqtiurobaTa diagramebis msgavsad, magram SedarebiT 

iSviaTad, ufro rTul SemTxvevebSi gamoiyeneba aRniSnuli - 

mdgomareobaTa diagramebi (State Diagram). es maSin, roca 

klasis obieqts SeuZlia arseboba ramdenime mdgomareobaSi 

da TiToeulSi misi yofaqceva gansxvavebulia.  

3.8 naxazze mocemulia mdgomareobaTa diagramis agebis 

sailustracio magaliTis fragmenti `kontraqtiT 

produqciis 

 

nax.3.8. mdgomareobaTa diagrama `produqciis miwodeba kontraqtiT~ 
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miwodebaze~. klientis moTxovnis Semosvlisas marketingis 

ganyofilebaSi ori mdgomareoba ganixileba (erTi Zveli anu 

`nacnobi~ klientis SemTxveva, meore – axali anu `ucnobi~ 

klientis SemTxveva). 

pirvel SemTxvevaSi sistemis yofaqceva aseTia: 

fiqsirdeba klientis moTxovnebi asortimentis, 

moculobebisa da miwodebis vadebis monacemebis safuZvelze. 

mtkicdeba misi gacemis SesaZlebloba, xdeba jamuri Tanxebis 

gaangariSeba da produqciis momzadeba klientze 

gadasacemad. bolos produqcia miewodeba klients, romelic 

ixdis (an gadmoricxavs) Sesabamis Tanxebs. Tu gadaxda ar 

moxda, maSin klientTan igzavneba Sexseneba. 

meore SemTxvevaSi saxezea `axali~ klienti. sawarmoo 

firma valdebulia swrafad gamoikvlios klientis 

gadaxdisunarianoba da mxolod amis Semdeg gadawyvitos – 

gasces Tu ara produqcia avansad am klientisaTvis. rogorc 

naxazidan Cans, diagramas erTi dasawyisi da ori dasasruli 

aqvs. 

3.9 naxazze sailustracio magaliTis fragmenti 

amocanisaTvis `kontraqti~ saproblemo sferosaTvis 

`marketingi~. 

 3.9 naxazze Cans klasebi: klientebis (Client), moTxovnebis 

asortimentebis (AssortClass), produqciis katalogis 

(CatalogClass), produqciis limitebis (ACLimitClass), masalebisa 

(Material) da kontraqtebis (ContractClass) monacemTa failebis 

Sesanaxad.  

klasTa Soris realizebulia urTierTkavSirebi,  

romelTa tipebi SeirCeva maTi analizis safuZvelze. isini  
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nax.3.9. klasTa-asociaciis diagrama 

 

asociaciuri, memkvidreobiTi, agregaciuli an sxva 

saxisaa. es TviT sistemis damproeqtebelma unda gadawyvitos.  

klasebis diagramis safuZvelze gadavdivarT sistemis 

realizaciis (Implementation) etapze. esaa programuli kodis  
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avtomatizebuli agebis etapi romelime Tanamedrove 

daprogramebis instrumentSi (mag., C#, VB, C++, Java).   

klasebis dajgufeba xdeba paketebSi. upiratesad 

gamoiyeneba sami stereotipi: arsi (Entity), mosazRvre 

(Boundary) da mmarTveli (Control). 3.10 naxazze mocemulia 

klasTa diagramebis fragmentebi. igi Seesabameba `kontraqtis 

dadebis~ gamoyenebiTi SemTxvevis klasTa detalizebul 

diagramas asociaciebiT.  

 

nax.3.10. Visual Basic-is Modeler instrumenti 

bolo etapi aris programuli kodis realizacia miRebuli 

klasTa diagramebidan. am dros saWiroa modelirebis 

programul instruments, mag., Rational_Rose, Paradigm_Plus, Ms 

VISIO, Visual Modeler miewodos enis SesarCevi parametri (C#, C++, 

Visual_Basic, Java, Oracle, Power Builder an sxv.). amjerad Cven 
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gamoviyeneT Visual Modeler-Si Visual_C++ kodis generirebis 

moTxovna [10]. 

3.11 da 3.12 naxazebze mocemulia Cveni magaliTisTvis 

miRebuli programuli kodis fragmentebi. aq naCvenebia Tu 

rogor gardaqmnis vizualuri daprogramebis instrumenti 

klasTa diagramebs klasebis, atributebis, operaciebisa da 

kavSirebis asociaciebis safuZvelze VC++ programul 

komponentebad: h, cpp, exe da sxva tipis failebad. 

 

nax. 3.11 Contract.h faili Visual C++ garemoSi 

// Contract.cpp      programuli kodi 

#include "Contract.h" 

#include "ContrMng.h" 

#include "ProdTable.h" 

void Contract::Create( )                                                      a) 

{ 

} 
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void Contract::SetInfo( ) 

{ 

} 

void Contract::GetInfo( ) 

 

                

b) 

 

nax. 3.12 Contract.cpp programis freimi (a) da programuli paketis  
komponentebis direqtoria (b) 

 

Cvens mier gamokvleuli iyo agreTve saproblemo 

sfero `universiteti~, romlis daproeqtebisa da realiaciis 

maalebi mocemulia danarTSi #2. 
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3.2 ofis-sistemebis informaciuli bazebis ageba 

Ms SQL Server paketiT 

 

Ms SQL Server paketi monacemebTan mimarTvisaTvis iyenebs 

oTx ZiriTad interfeiss: OLE DB, ODBC, DB Library   da Transact-

SQL. momxmareblisaTvis, romelic muSaobs Windows-

sistemasTan, es interfeisebi realizebulia dinamikurad 

mierTebadi biblioTekis, .DLL-failebis saxiT. Web-

klientebisTvis qseluri biblioTekis gamoZaxeba xdeba IPC 

(Interprocess Communication) komponentebiT. 

SQL Server Sedgeba oTxi ZiriTadi komponentisgan:  

- Open Data Services SQL Server - uzrunvelyofs interfeiss 

qselur biblioTekebsa da TviT MSSQL Server-is birTvs 

Soris; 

- MSSQLServer - marTavs monacemTa bazis yvela fails, 

amuSavebs momxmarebelTa moTxovnebs, anawilebs sistemur 

resursebs, amowmebs momxmarebelTa saaRricxvo Canawerebs; 

- SQLServer Agent - axorcielebs davalebaTa dagegmvas da  

SQLServer movlenaTa damuSavebis avtomatizacias; 

- MSDTC (Micrsoft Distributed Transaction Coordinator) - rogorc 

ganawilebuli tranzaqciebis koordinatori igi marTavs   

moTxovnebis Sesrulebas monacemTa bazebis ramdenime 

serverTan. MSDTC servisi SeiZleba amuSavdes rogorc SQL 

Server birTvidan, aseve klientTa gamoyenebiTi sistemidan. 

nax. 3.13 da 3.15 naCvenebia monacemTa bazebis fragmenti 

amocanisaTvis `kontraqtis dadeba~. 

naxazebze 3.14 da 3.16 naCvenebia monacemTa bazebis 

fragmenti amocanisaTvis `tenderSi monawileobis miReba~, 

kerZod tenderis komisiis wevrebisaTvis.  
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nax. 3.13 

 

nax.3.14 
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3.3  SQL –bazebisaTvis .DDL failebis momzadeba da instruqciebi 

XML dokumentis misaRebad 

 

monacemTa ganawilebuli bazis  dasaproeqteblad, 

rogorc es UML-teqnologiiT moiTxoveba, saWiroa  

saproblemo sferos Seswavla da misi teqsturi 

(araformaluri) aRwera, aq arsebuli miznebis, amocanebis, 

obieqtebis, faqtorebis da sxva elementebis, agreTve maTi 

urTierTkavSirebis detaluri CamoyalibebiT.  

esaa codna samarTavi obieqtis Sesaxeb, misi statikuri 

(mdgomareobaTa simravle) da dinamikuri (qcevaTa simravle) 

modelebiT.  

Tu obieqt-orientirebuli modelirebis terminebiT 

visargeblebT, dasmuli amocanis gadawyvetis `gasaRebs~ 

klasebis, obieqtebis, klasTaSorisi kavSirebis, obieqt-

roluri da arsTa-damokidebulebis modelebisa da sxva saxis 

diagramebis ageba warmoadgens. Semdeg ki klasTa-

asociaciebisa da arsTa-damokidebulebis diagramaTa 

safuZvelze ganxorcieldeba miznobrivi sistemis programuli 

kodebis realizaciis avtomatizebuli procesi.  

ganvixiloT es sakiTxebi detalurad tenderis 

Catarebis magaliTze. 

konceptualuri modelis daproeqtebisaTvis 

gamoyenebulia obieqt-roluri modelireba (ORM), 

romlisTvisac aucilebelia saproblebo sferos aRwera 

faqtebis saSualebiT : `zogadad, gvaqvs firma, romelic 

monawileobas iRebs tenderSi, firma, romelic acxadebs 

tenders da aseve gamarjvebuli firma. firmas aqvs 

rekvizitebi da hyavs menejeri, aqvs sakuTari angariSis nomeri 
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banSi. tenderSi monawileobis misaRebad saWiro dokumentebi 

Tavsdeba konvertSi, iluqeba da igzavneba  tenderis 

moTxovnebSi miTiTebul misamarTze. aqve miTiTebulia 

tenderis Catarebis TariRi da dro. am dRes, tenderSi 

monawileobis miRebis msurveli yvela organizaciis 

warmomadgeneli, valdebulia gamocxaddes miTiTebul 

misamarTze. yvelas Tvalwin, satendero komisiis wevrebi, 

gaxsnian daluqul konvertebs, gaecnobian SemoTavazebul 

winadadebebs, gadaamowmeben sabuTebs, msjelobis Semdeg 

amoiCeven saukeTeso winadadebas da Semdgom daasaxeleben 

tenderSi gamarjvebul organizacias. gamarjvebuli firmis 

angariSze gadairicxeba samuSaos dawyebisaTvis aucilebeli 

Tanxa.~ 

pirvel etapze xdeba zemozamoTvlili faqtebis Setana 

Ms_Visio instrumentis saSualebiT. ix. naxazi 3.17 

  

nax.3.17 
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meore etapze saproblemo sferos Sesaxeb codna (klasebisa 

da obieqtebis ZiriTadi terminebi da qcevis wesebi) Cvens mier 

gadaitaneba Ms_Visio instrumentis saSualebiT obieqt-rolur 

modelSi (nax.3.18 ).  

nax.3.18 

Abonenti

(abnnr)

Mricxveli
(ident)

Abonname
(name)

Cveneba

Texpers

Reestri
(name)

Telasi
(code)

TanamShrom
(Tanamnr)

Operator

BillingSi
(code)

Qvitari
(ident)

Puli

Molare

Tanamname

Date
(mdy)

Tanxa
(lari)

as

{ '1' .. '30' }

<=15

gadaixada / ar gadaixada

aqvs

aqvs

arnisnulia

hkavs

sheaqvs chveneba

gamoiwereba

...ixdis...rebulobs...

ixdis tanxas

arnisnulia

aqvs

...naxulobs...iwers...

gadaecema
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obieqtebisa da maT Soris kavSirebis (wesebis)  

momdevno etapze ganxorcieldeba obieqt-roluri modelis 

avtomaturi gadayvana arsTa-damokidebulebis modelSi. 

amisaTvis Ms_Visio instrumentis (ORM-source) meniudan 

gamoviZaxebT striqons : 

File | New | Database | Database Model Diagram 

da axali fanjris sufTa furcelze gadmovitanT wina etapze 

agebul ORM-diagramis Sesabamis  ER-dagramas. amisaTvis aq 

meniudan mivuTiTebT:  

Database | Project | Add Existing Document 

miviReT nax. 3.19-ze naCvenebi suraTi. 

 

nax 3.19 

Microsoft Studio.Net saSualebas gvaZlevs ORM-diagramidan 

avtomatizeburad avagoT ER-diagrama., romlis safuZvelzec 
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SemdgomSi aigeba relaciur monacemTa bazebis logikuri 

struqtura. ix nax.3.20 

 

Abonenti

PK Abonenti abnnr

Aqvs Abonname name
Ixdis tanxas Date mdy

FK1 Gadaixada Abonenti abnnr

Abonenti ixdis Puli rebulobs Molare

PK,FK1 Abonenti abnnr

Ixdis Puli rebulobs
FK2 TanamShrom Tanamnr

Cveneba naxulobs Texpers iwers Reestri

PK Cveneba naxulobs

FK1 TanamShrom Tanamnr
Reestri name

Mricxveli

PK Mricxveli ident

FK1 Abonenti aqvs abnnr
Arnisnulia Cveneba

Qvitari

PK Qvitari ident

BillingSi gamoiwereba code
Arnisnulia Tanxa lari

FK1 Abonenti abnnr

Reestri gadaecema Operator

PK Reestri name

FK1 TanamShrom Tanamnr

TanamShrom

PK TanamShrom Tanamnr

Telasi hkavs code
Sheaqvs chveneba BillingSi code
Aqvs Tanamname

 

 

ER-diagramis safuZvelze aseve avtomaturad miiReba 

.DDL faili, romelic avtomaturad jdeba SQL Server 

monacemTa bazaSi. ixileT naxazi 3.21 

nax.3.20
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nax.3.21 

qvemoT mocemulia . DDL failis kodis fragmenti: 

/* Create energ database.                                                                     */ 
use master   
go 
create database "energ"  
ON PRIMARY 
  ( NAME = ener, FILENAME = 'c:\data\datafile', SIZE = 3 MB, MAXSIZE = UNLIMITED, 
FILEGROWTH = 256 KB )   
go 
use "energ"   
go 
/* Create new table "Reestri gadaecema Operator".                                             */ 
/* "Reestri gadaecema Operator" : Table of Reestri gadaecema Operator                         */ 
/*  "Reestri name" : Reestri identifies Reestri gadaecema Operator                            */ 
/*   Role two (Reestri) of fact: Reestri gadaecema Operator is identified by                  */ 
/*   Role two (Reestriname) of fact: Reestri is identified by                                 */ 
/*  "TanamShrom Tanamnr" : TanamShrom Operator has Reestri gadaecema Operator                 */   
create table "Reestri gadaecema Operator" (  
 "Reestri name" char(10) not null, 
 "TanamShrom Tanamnr" char(10) not null)   
go 
alter table "Reestri gadaecema Operator" 
 add constraint "Reestri gadaecema Operator_PK" primary key ("Reestri name")    
go 
/* Create new table "Abonenti ixdis Puli rebulobs Molare".                                    */ 
/* "Abonenti ixdis Puli rebulobs Molare" : Table of Abonenti ixdis Puli rebulobs Molare       */ 
/*  "Abonenti abnnr" : Abonenti has Abonenti ixdis Puli rebulobs Molare                       */ 
/*   Role two (Abonenti) of fact: Abonenti ixdis Puli rebulobs Molare is of                   */ 
/*   Role two (abnnr) of fact: Abonenti is identified by                                      */ 
/*  "Ixdis Puli rebulobs" : Puli is of Abonenti ixdis Puli rebulobs Molare                    */ 
/*  "TanamShrom Tanamnr" : Molare has Abonenti ixdis Puli rebulobs Molare                     */ 
/*   TanamShrom is a Molare                                                                   */ 
/*   Role two (Tanamnr) of fact: TanamShrom is identified by                                  */   
create table "Abonenti ixdis Puli rebulobs Molare" (  
 "Abonenti abnnr" char(10) not null, 
 "Ixdis Puli rebulobs" char(10) not null, 
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 "TanamShrom Tanamnr" char(10) not null)   
go 
alter table "Abonenti ixdis Puli rebulobs Molare" 
 add constraint "Abonenti ixdis Puli rebulobs Molare_PK" primary key ("Abonenti abnnr")    
go 
/* Create new table "Cveneba naxulobs Texpers iwers Reestri".                                 */ 
/* "Cveneba naxulobs Texpers iwers Reestri" : Table of Cveneba naxulobs Texpers iwers Reestri */ 
/*  "Cveneba naxulobs" : Cveneba identifies Cveneba naxulobs Texpers iwers Reestri            */ 
/*  "TanamShrom Tanamnr" : TanamShrom has Cveneba naxulobs Texpers iwers Reestri              */ 
/*  "Reestri name" : Reestri is of Cveneba naxulobs Texpers iwers Reestri                     */   
create table "Cveneba naxulobs Texpers iwers Reestri" (  
  

axali sainformacio teqnologiebis gamoyenebiT, 

romlebic modelirebis unificirebuli enis (UML) 

instrumentebzea orientirebuli, SesaZlebelia modelirebisa 

da daprogramebis procesebis avtomatizacia, rac saboloo 

jamSi SesaZlebels xdis monacemTa bazebis marTvis 

sistemebis (magaliTad, Ms SQL Server, SyBase, Oracle, ADO.NET) da 

daprogramebis sainterfeiso enebis (magaliTad, C#.NET, 

VB.NET ) integrirebuli gamoyenebiT vizualuri modelirebis 

paketebTan erTad (magaliTad, Ms Visio, Rational Rose, Paradigm Plus) 

daproeqtdes da realizebul iqnas xarisxianad da swrafad 

marTvis avtomatizebuli sistemebis Windows- da Web-

danarTebi. 

SQL Server-idan SegviZlia miviRoT XML-dokumenti SELECT-

instruqcis saSualebiT. ganvixiloT ramdenime SemTxveva Query 

Analyzer utilitis gamoyenebiT. yuradReba unda mivaqcioT FOR 

winadadebas (FOR XML RAW , FOR XML AUTO, FOR XML AUTO, 

ELEMENTS, FOR XML EXPLICIT). ganvixiloT magaliTebi Cveni 

SemTxvevisaTvis. 

3.22 naxazze naCvenebia moTxovna, romlis Sedegadac 

miiReba  pirveli sami striqoni cxrilidan "produqcia", 

Cawerili XML AUTO  formatiT.  
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nax. 3.22 

3.23 naxazze mocemulia igive moTxovna, romelic 

Sedegebs Cawers FOR XML AUTO, ELEMENTS formatiT. 

 

 nax. 3.23 

3.24 naxazze ilustrirebulia sami dakavSirebuli 

cxrilis monacemebis safuZvelze JOIN gaerTianebis 

operatoris gamoyenebis SemTxveva. gaerTianebis piroba 

Cawerilia ON winadadebaSi. saboloo Sedegebi gamoitaneba 

FOR XML AUTO. 
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nax.3.24 

 
3.4.   Ms  .ADO.NET  programuli paketi monacemTa bazebTan samuSaod  

 
 MS ADO.NET (Microsoft ActiveX Data Objects) aris Visual 

Studio.NET  integrirebuli programuli teqnologia, romelic 

gamoiyeneba internetSi struqturuli monacemebis 

gasacvlelad klient-server arqiteqturisaTvis,  monacemTa 

bazebTan (magaliTad, Oracle, SQL Server da sxv.) samuSaod da 

momxmarebelTa interfeisebis asagebad. 

SQL Server da ADO.NET programuli paketebi, rogorc 

monacemTa bazebisa da bazebTan muSaobis momxmarebelTa 

interfeisebis damuSavebis klasikuri instrumentuli 

saSualebani,  flobs agreTve jgufur CASE- teqnologiebs 

da UML- enas. misi saSualebiT xorcieldeba efeqturi 

mravaldoniani gamoyenebiTi sistemebis damuSaveba monacemTa 

bazebTan samuSaod intraqselsa da internetSi.  
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sistemis obieqturi modeli ori nawilisgan Sedgeba: 

marcxena -mierTebadi obieqtebi (connected objects) da marjvena- 

gancalkevebadi obieqtebi (disconnected obects).  

mierTebadi obieqtebi uSualod ukavSirdeba monacemTa 

bazas, axorcielebs masSi tranzaqciebs, monacemTa Zebnas, 

ganaxlebas da gadacemas. gancalkevebadi obieqtebis 

daniSnulebaa monacemTabazebidan miRebuli obieqtebis 

(cxrilebi, striqonebi, svetebis da a.S.) avtonomiurad 

damuSaveba. 

 erT-erTi mTavari termini `monacemTa mimwodebelia~ 

(DataProvider), romlidanac sistema Rebulobs monacemebs. 

amgvarad, .NET-is monacemTa mimwodebeli aris klasebis 

erToblioba, romelic uzrunvelyofs monacemTa sacavebTan 

(Repository) urTierTqmedebas. am sistemaSi monacemTa ori 

mimwodebelia gaTvaliswinebuli: SQL Client .NET Data Provider, 

romelic SQL Server monacemTa bazasTan muSaobs, da OLE DB  .NET 

Data Provider, romelic urTierTqmedebs monacemTa sxvadasxva 

sacavebTan OLE DB mimwodeblis saSualebiT. 

monacemTa yvela mimwodebeli erTidaimave sabazo klasebs 

iyenebs: Connection, Command, DataProvider, Parameter, Transaction, 

oRondac TavianT konteqstSi. magaliTad, Tu is SQL Server-ia, 

maSin gveqneba SqlConnection, Tu OLE DB , maSin OleDbConnection.     

- obieqti Connection  gamoiyneba monacemTa bazasTan 

fizikuri kavSiris dasamyareblad (an am kavSiris 

gasawyvetad). obieqtis TvisebebSi mieTiTeba monacemTa wyaros 

tipi, misi adgilmdebareoba da sxva parametrebi. 

- Command obieqtebi  gamoiyneba monacemTa bazasTan SQL-

moTxovnebis misawodeblad, Senaxvadi procedurebis (Stored 
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Procedures) gamosaZaxeblad, cxrilebisa (Tables) da 

warmodgenebis (Views) mniSvnelobebis misaRebad, Sesacvlelad 

da dasabruneblad. magaliTad, SqlCommand  obieqts aqvs 

ExecuteXmlReader meTodi, romelic moTxovnebis Sedegebs 

abrunebs XML-formatSi.- obieqti DataReader gamoiyneba 

moTxovnebis safuZvelze monacemTa bazidan  Canawerebis 

swrafad amosarCevad da dasaTvaliereblad. misi saSualebiT 

CanawerebSi monacemTa  cvlileba ar xdeba.  

- obieqti Transaction gamoiyneba monacemTa bazaSi 

erTdroulad ramdenime mimdevrobiTi cvlilebis 

gansaxorcieleblad. es ramdenime cvlileba jgufdeba 

rogorc erTi mTliani procedura, romelsac tranzaqcias 

uwodeben.  obieqts Connection  aqvs meTodi BeginTransaction, 

romelic qmnis Transaction obieqts. misi daniSnulebaa jgufSi 

Semavali cvlilebebis ganxorcielebis damowmeba an uaryofa. 

Tu, magaliTad, jgufSi ar Sesrulda yvela dagegmili 

cvlileba,  maSin tranzaqcia monacemTa bazaSi ar moaxdens 

nawilobriv Secvlili Canawerebis dafiqsirebas. 

- obieqti Parameter gamoiyeneba SQL-moTxovnis formirebis 

procesSi Where-konstruqciaSi ` ? ~ - markeris CasmiT 

(magaliTad, Where Client_Id = ?). e.i. SesaZlebeli iqneba yvela 

klientisTvis am parametris gamoyeneba. 

- obieqti DataAdapter aris `xidi~ monacemTa bazasa da 

ADO.NET modelis gancalkevebul obieqtebs Soris. 

magaliTad, meTodi DataAdapterFill axorcielebs monacemTa 

efeqtur amorCevas bazaSi Sesabamisi moTxovnis safuZvelze, 

Semdeg ki es monacemebi muSavdeba avtonomiurad DataSet an 

DataTable obieqtebiT. bolos, Secvlili da gadamuSavebuli 
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monacemebi DataSet-is obieqtebidan DataAdapter-is saSualebiT 

Caiwereba monacemTa bazaSi. ZiriTadi amocana,  romelsac Cven 

aq ganvixilavT,  aris ADO.NET programuli paketis 

gamoyenebiT momxmarebelTa samuSao interfeisis damuSavebis 

sademonstracio magaliTis ageba.   

amisaTvis meniudan  View | Server Explorer-iT  avirCioT 

HOMESERVER. BusinProc.dbo. gamoCndeba SQL Server-is baza, 

cxrilebi da velebi. DIAGRAM1-is arCeviT miviRebT cxrilebs 

kavSirebiT, romelic identuria SQL Server-Si Cvens ier 

Seqmnili bazisa. amgvarad Tavsebadoba kargadaa realizebuli.  

3.25 naxazze naCvenebia cxrilTa kavSirebis fragmenti, 

mxolod maTi saTaurebis CvenebiT. amasTanave  fiqsirdeba 

kavSirebis damokidebu-lebis saxeli.  

 

 

3.26 naxazze gamotanilia sainterfeiso formis 

SemuSavebuli variantis Sedegi. 

nax.3.25 
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nax 3.26 

3.5 VBA enis integrirebuli gamoyeneba  Microsoft Office-is aplikaciebSi 
 

rogorc viciT, Word  paketi teqstebis damuSavebis 

redaqtoria da masSi maTematikuri angariSebis an rTuli 

dokumentebis (formebis) informaciis damuSavebis meqanizmebi 

araa mZlavrad ganviTarebuli. am SemTxvevaSi, VBA – Word 

makrosebi swored rom saqmis mniSvnelovan gadawyvetas 

uwyobs xels.  Word – makrosis asagebad cxriluri (Table) 

monacemis dasamuSaveblad ganvixiloT misi  Sesabamisi 

dokumentis modeli,  romelic 3.27 naxazzea mocemuli. 

 nax.3.27
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(m x n) ganzomilebis cxrilSi, sadac m striqonebis 

raodenobaa (Rows) da n -–svetebisa (Columns). cxrilSi SeirCeva 

qvecxrili, romelic erTgvar proeqcias warmoadgens 

koordinatebiT  [(j –1), (j-1), (i+k), (j+1)] .   pirobiTad  aviReT  sami 

sveti ( j-1,j, j+1) da aTamde striqoni ( i –1, i ,  i+1, ...i+k).  amocana 

mdgomareobs SemdegSi: am cxrilis    [(j-1), (j+1)]   ujraSi 

moTavsebulia ricxvi, magaliTad, int tipisa (mTeli ricxvi), a( i 

–1, j+1)= 4. unda daiweros makrosi Word – VBA enaze, iseTi, 

romelic ( j+1) svetebSi qvemoT Cawers  a(i-1 , j+1)  ujraSi  

arsebuli  ricxvis mniSvnelobas, 1-iT naklebs, manam, sanam is 

gaxdeba uaryofiTi ricxvi.  

davuSvaT, rom a[( i-1),(j-1)]   ujraSi Caweros 2005, a[(i-1) , j] 

ujraSi ki Caiweros 2006.   am  ori  ujris  qveS  Caiwereba  1 -

iT naklebi ricxvebi a[( i – 1), ( j –1)]-1 ,  a[(i-1) , j]-1  da a.S. manam, 

sanam (j+1) –is Sesabamis ujrebSi ar Segxvdeba uaryofiTi 

ricxvi “-1”. saboloo Sedegs unda hqondes aseTi saxe (nax.3.28): 

 
makrosi, romelic aseT proceduras Seasrulebs 

gamoyenebul iqneba, magaliTad TanamSromelTa muSaobis 

reglamentis kontrolisaTvis. am rTul dokumentSi 

monacemebi aiReba Tools – Merge Mail instrumentiT Excel  an Ms 

Access  failebidan, erT-erTi veli “muSaobis staJi” eTanadeba 

ricxviT fails, romelSic Cawerilia  0,1,2,...,4 da a. S. . am 

sawyisi, erTi ricxvis safuZvelze Cveni makrosi Seavsebs 

nax.3.28 
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grafebs   “weli” da “staJi”.  cxrilis ujra `uaryofiTi~ 

Seesabameba im wlebs, roca pirovneba ar hqonda staJi.  

qvemoT mocemulia VBA-makrosis Sesabamisi moduli 

(programis kodis) fragmenti. 
‘ VBA – kodi cxrilSi gaangariSebuli  
‘ ricxvebis Casawerad 
Sub kaplan ( ) 
j = 5 
Set mycell = ActiveDocument.Tables(1).Cell(Row:=11, Column:=j) 
ActiveDocument.Tables(1).Cell(10, j).Select 
Selection.SelectColumn 
i = Val(mycell) 
sınıf = i 
a = 11 
c = 2006 
d = 2005 
For Each Ocell In Selection.Cells 
   i = i - 1 
   k = 4 
   Set mycell1 = ActiveDocument.Tables(1).Cell(Row:=a, Column:=k) 
   mycell1.Range.Text = c 
   k = 3 
    Set mycell1 = ActiveDocument.Tables(1).Cell(Row:=a, Column:=k) 
    mycell1.Range.Text = d 
    ActiveDocument.Tables(1).Cell(4, j).Select 
    Selection.SelectColumn 
  a = a + 1 
  c = c - 1 
  d = d - 1 
  If i < 0 Then 
       i_h = Str(i + 1) 
       Set mycell1 = ActiveDocument.Tables(1).Cell(Row:=a - 1, Column:=j) 
       mycell1.Range.Text = "uaryofiTia" 
       Exit For 
   End If 
  Set mycell1 = ActiveDocument.Tables(1).Cell(Row:=a, Column:=j) 
  mycell1.Range.Text = i 
 Next Ocell 
 ' ----------------------- 
 Dim x1, x2, y1, y2 
i = sınıf 
x1 = 194.4 
 x2 = 324 
 y2 = 633.6 
If i = 0 Then 
   y1 = 410.4 
  Else:  
   If i = 1 Then 
     y1 = 424 
    Else: 
     If i = 2 Then 
       y1 = 446 
      Else: 
      If i = 3 Then 
         y1 = 475 
        Else: 
         If i = 4 Then 
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            y1 = 489 
           Else: 
            If i = 5 Then 
              y1 = 511 
             Else: 
If i = 6 Then 
                 y1 = 540 
                Else: 
                  If i = 7 Then 
                     y1 = 561 
                    Else: 
                     If i = 8 Then 
                        y1 = 583 
                     End If 
                  End If 
              End If 
            End If 
         End If 
     End If 
   End If 
 End If 
End If 
     ActiveDocument.Shapes.AddLine(x1, y1, x2, y2).Select 
     Selection.ShapeRange.Flip msoFlipVertical 
End Sub 
 Sub Makro4 ( ) 
' 
' Makro4 Makro 
    Application.Run MacroName:="kaplan" 
    ActiveWindow.ActivePane. 
                               SmallScroll Down:=3 
    ActiveDocument.MailMerge. 
     ViewMailMergeFieldCodes = wdToggle 
End Sub 

axla ganvixiloT romelime biznes obieqtis 

produqciis aRricxvis amocana. misi arsi aseTia: am obieqtze 

yoveldRiurad produqciis garkveuli asortimenti da 

moculobebi Seitaneba, agreTve dRiuri vaWrobis Sedegad 

xdeba produqciis dakleba, maTi nairsaxeobebis mixedviT.  

marTvis TvalsazrisiT, aseTi amocanis gadawyvetis 

mizani aris xelmZRvanelis mier operatiuli informaciis 

floba drois nebismier momentSi obieqtze arsebuli 

produqciis raodenobrivi maCveneblebis Sesaxeb. 3.29 naxazze 

naCvenebia saaRricxvo dokumentis gamartivebuli sqema: 

dokumentze isrebiT miTiTebulia operatiuli 

informaciis Setanis ujredebi. esaa `Semosuli raodenoba~, 

`gayiduli raodenoba~ da `savaluto kursi~. momxmarebeli 
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(magaliTad, buhxalteri) Seitans dokumentis 1,5,6 svetebis da 

`kursis~ mniSvnelobas (produqciis Semosvlis SemTxveveSi) an 

me-8 svets (produqciis gayidvis Semdeg). 

programulma sistemam avtomaturad unda daiangariSos 

produqciis Semosvlisa da gayidvis SemTxvevebSi `raodenoba~ 

(2), `TviTRirebuleba~ (3) da `jami~ (4).  

savaluto kursis xSiri cvalebadobis gamo, misi 

ricxviTi mniSvneloba operatiulad Seitaneba `kursis~ 

ujredSi, xolo programa Semosuli produqciis fasebs 

larebiT, avtomaturad gadaiangariSebs yvela striqonisTvis.  

Excel-ze damuSavebuli sistema muSaobs ori Rilakis 

(button) saSualebiT. pirveli _ `damateba~ uzrunvelyofs 

buhxaltris mier me-5,6 svetebSi Setanili mniSvnelobebis 

Sejamebas da me-2,3 da 4 svetebis gadaangariSebas.  

meore Rilaki _ `gamokleba~ ki me-8 svetSi Cawerili 

raodenobriv mniSvnelobebs daaklebs me-2 svetis 

mniSvnelobebs. 

dokumentze isrebiT miTiTebulia operatiuli 

informaciis Setanis ujredebi. esaa `Semosuli raodenoba~, 

`gayiduli raodenoba~ da `savaluto kursi~. momxmarebeli 

(magaliTad, buhxalteri) Seitans dokumentis 1,5,6 svetebis da 

`kursis~ mniSvnelobas (produqciis Semosvlis SemTxveveSi) an 

me-8 svets (produqciis gayidvis Semdeg).  

programulma sistemam avtomaturad unda daiangariSos 

produqciis Semosvlisa da gayidvis SemTxvevebSi `raodenoba~ 

(2), `TviTRirebuleba~ (3) da `jami~ (4). savaluto kursis 

nax.3.29
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xSiri cvalebadobis gamo, misi ricxviTi mniSvneloba 

operatiulad Seitaneba `kursis~ ujredSi, xolo programa 

Semosuli produqciis fasebs larebiT, avtomaturad 

gadaiangariSebs yvela striqonisTvis.  

 
3.30 naxazze naCvenebia MsExcel-sistemaSi agebuli 

dokumentis fragmenti aRniSnuli amocanisaTvis. 

Excel-ze damuSavebuli sistema muSaobs ori Rilakis 

(button) saSualebiT. pirveli _ `damateba~ uzrunvelyofs 

buhxaltris mier me-5,6 svetebSi Setanili mniSvnelobebis 

Sejamebas da me-2,3 da 4 svetebis gadaangariSebas.  

meore Rilaki _ `gamokleba~ ki me-8 svetSi Cawerili 

raodenobriv mniSvnelobebs daaklebs me-2 svetis 

mniSvnelobebs. 

amgvarad, Rilakebi `damateba~ da `dakleba~ muSaobs, 

obieqt-orientirebuli daprogramebis terminebiT rom vTqvaT, 

`movlenis~ (event) principze. e.i. Rilaki aris obieqti, 

romelic memkvidreobiTobis principiT aigeba specialuri 

instrumentebis  meSveobiT (nax.3.31). 

nax.3.30
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momdevno etapze saWiroa Rilakebs mivamagroT 

funqciebi (an meTodebi). Rilak _ `damatebas~ daWeriT unda 

moxdes axali produqciis raodenobisa da fasebis Camateba 

monacemTa bazaSi, xolo Rilak `gamoklebis~ daWeriT unda 

moxdes striqonebidan produqciis raodenobis Semcireba. 

 

nax. 3.32 Rilakis `damateba~ programa vizual beisikze 

es procedurebi unda daiweros VBA-enis gamoyenebiT. 

amisaTvis Rilakis marTkuTxeds (magaliTad, `damateba~) Tagus 

marcxena klaviSs orjer davuwkapunebT, ris Semdegac 

nax.3.31 Rilakis ageba Toolbox-iT
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gamoCndeba meTodis (proceduris) Casaweri fanjara vizual 

beisikze. 

3.32 da 3.33 naxazebze naCvenebia `damateba~ da `gamokleba~ 

Rilakebis Sesabamisi meTodebis aRmweri programuli kodebi. 

 

nax. 3.33 Rilakis `gamokleba~  programa vizual beisikze 

 

3.6. saqmiani procesebis obieqt-orientirebuli modelireba da 

analizi petris qselebiT. 

aq ganuxuleba ganawilebuli biznes-obieqtebis 

dokument-uzrunvelyofisa da dokumentbrunvis procesebis 

avtomatizacia. aseTi didi da rTuli sistemebis obieqt-

orientirebuli analizi da obieqt-orientirebuli 

modelireba ganxorcielebulia unificirebuli modelirebis 

enis (UML) standartebiT da petris qselebis grafo-

analizuri instrumentebiT. Sedegad miRebulia altetna-

tiuli sqemebi da maxasiaTeblebi saerTo resursebis efeq-

turad gamoyenebisa da moTxovnebis damuSavebis drois 

Sesamcireblad. 

ganawilebul ofis-sistemebSi funqciuri amocanebis 

efqeqturi gadawyvetis mizniT, swrafi dokumentuzru-

nvelyofis TvalsazrisiT saerTo gamoyenebis resursebis 
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pirobebSi, SesaZlebelia garkveuli algoriTmuli sqemebis 

SemuSaveba da maTi analizi petris qselis bazaze [13,70]. 

3.34 naxazze mocemulia ofisis saerTo qselis momxma-

rebelTa moTxovnebis damuSavebis (magaliTad dokumentebis 

momzadebis) procesis zogadi petris qselis modeli.  

markeri sawyis poziciaSi miuTiTebs moTxovnis 

arsebobaze, romelic analizis etapze ganStovdeba or 

konfliqtur  (.T. an .F. ) gadasasvlels Soris. Tu moTxovna 

exeba determinirebul amocanaTa klasis formebs, maSin igi 

airCevs .T. – gzas,  xolo SemTxveviTi (operatiuli) 

moTxovnebisaTvis aucileblad gaivlis .F. – gzas. Sesabamisi 

dokumentis  formis sinTezis proceduriT. 

gadasasvleli reglamenti asaxavs konkretuli 

dokumntis formirebis wesebs, sistemis saerTo resursebis 

mimdevrobiT-paraleluri operaciebis Sesrulebis bazaze,  

maTi rolebis, monacemebis, programuli modulebisa da sxva 

orgteqnikis koleqtiuri gamoyenebis TvalsazrisiT 

 

ნახ.3.34.მოთხოვნების დამუშავების ზოგადი მოდელი 

.aRsaniSnavia procesis marTvis detalizeba da misi 

efeqturobis analizi garkveuli raodenobrivi 

kriteriumebiT, SesaZlebelia petris qselis Semdgomi 
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dazustebiT. 3.35 naxazze naCvenebia aseTi sqemis magaliTi, 

xolo 1-2 cxrilebSi mocemulia misi Sesabamisi poziciebisa 

da gadasasvlelebis aRwera. modeli SeiZleba ganzogadebul 

iqnas n-momxmareblisaTvis. 

 

ნახ.3.35. პეტრის ქსელის ფრაგმენტი 2-მომხმარებლისთვის 

 

3.36 naxazze ilustrirebulia aRniSnuli petris qselis 

imitaciuri procesis etapebi. aq markerebis (moTxovnebis) 

gadaadgileba xorcieldeba P1 და P16  poziciebidan  P26 და P27   

poziciebamde. magaliTad, 1-el sawyis etapze Cans 11-11 

moTxovna qselis or kvanZSi da saerTo resursebis P44 –

მონაცემთა ბაზები, P55–კლასები, P66–ქსელური პრინტერები და P77– 

ადამიანური რესურსი) mzadyofna (markerebis arsebobiT). 
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 3.37 naxazze naCvenebia imitaciuri procesis marTvis 

aparati (Run, Stop da sxva RilakebiT) da TviT petris qselis 

erT-erTi Sualeduri mdgomareoba, romelzec kargad Cans 

markeris ganawileba da paralelurad momuSave 

gadasasvlelebi (moniSnulia).  am momentSi Sesrulebulia 

mxolod erTi davaleba (P26 – ში ერთი მარკერია).   

3.38  naxazis bolo etapze P26 da P27   Cans, rom yvela 

moTxovna Sesrulebulia. P29   და  P30   poziciebi miuTiTebs, rom 

1-el kvanZSi 11 Semosuli moTxovnidan 6 iyo determinirebul 

amocanaTa klasidan, xolo meoreSi – 7. 

cxr.3.1 

პოზიციების ცხრილი 
Pj პოზიცია (მარკერებით)  

P1, 16 მოთხოვნა არის (თუ მარკერია) 
P2, 17 დოკუმენტის ფორმა (კოდი)  
P3, 18 ცნობილი დოკუმენტის ფორმა 
P4, 19 დასამუშავებელი დოკუმენტები  
P5, 20 დოკუმენტი როლთან  
P6, 21 დოკუმენტი მონაცემთა რესურსით 

P7, 22 დოკუმენტი კლასთა რესურსით 

P26,27 დაბეჭდილი დოკუმენტი 
P8, 23 დასამუშავებელი მოთხოვნა  
P10, 24 ატრიბუტთა სიმრავლე   
P11, 25 რელაციის სქემა დოკუმენტის ფორმისათვის   
P9, 28 ატრიბუტების ანალიზატორი თავისუფალია (მარკერით) 

P44 მონაცემთა რესურსი თავისუფალია (მარკერით) 

P55 კლასების რესურსი  თავისუფალია (მარკერით) 

P66 საბეჭდი რესურსი თავისუფალია (მარკერით) 

P77 ადამიანური რესურსი თავისუფალია (მარკერით) 

P26, 27 დამუშავებული ფორმების ჯამური რაოდენობა 
P29, 30 დამუშავებული სტანდარტული ფორმების რაოდენობა 

 
                        cxr.3.2 
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გადასასვლელების ცხრილი 
Ti გადასასვლელის ფუნქცია 

T1, 10 მოთხოვნის ანალიზი 
.T., /  .F. ფორმა ცნობილია/არაა ცნობილი 

T2, 11 დოკუმენტის ფორმის არჩევა 
T3, 12 ადამიანური რესურსით ფორმის შევსების წესის 

განსაზღვრა 
T4, 13 მონაცემთა რესურსის მიღება 
T5, 14 კლასთა რესურსის მიღება 
T6, 15 საბეჭდი მოწყობილობის რესურსის მიღება 
T7, 16 ატრიბუტთა სიმრავლის დადგენა 
T8, 17 რელაციათა სქემის სინთეზი 
T9, 18 რელაციათა სქემით დოკუმენ-ტის ფორმის  განსაზღვრა 

 

 

P4  და  P19  - ის poziciebia, sadac konkretul rolTan 

(adamianis resursi) Tavs iyris sxvadasxva moTxovnebi da 

saidanac unda moxdes maTi uzrunvelyofa monacemTa bazebiT, 

programebiT da sabeWdi mowyobilobiT. sqemis aRniSnul 

fragments gansakuTrebuli mniSvneloba aqvs 

mravalmomxmareblur reJimSi muSaobisas, rodesac sistemis 

adamianuri da serveruli resursebi efeqturad unda imarTos.  

3.37 naxazze mocemulia   P4  da P19   poziciebis mdgomareobebi 

drois mixedviT.  

trigeruli marTvisas resursebi mimdevrobiT gadaecema 

momxmareblebs yovelgvari prioritetis gareSe. amitomac aq 

moTxovnebis damuSaveba sinqronulad mimdinareobs (nax.3.38 da 

nax.39) 

wina SemTxvevaSi adgili hqonda resursebis asinqronul 

reJims. am dros marTvis sistema SemTxveviT, TviTon irCevs 

konfliqturi da paraleluri procesebis Sesrulebis 

mimdevrobas. 
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momdevno magaliTebSi naCvenebi gvaqvs resursebis 

eqstensionaluri (ნახ.3.40) da intensionaluri  (ნახ.3.41) gafar-

ToebiT moTxovnebis damuSavebis droiTi diagramebi. naxazeb-

ze kargad Cans moTxovnebis drois Semcirebis tendencia.  

amrigad, ganawilebuli ofis-sistemebis biznes-

procesebis dokumenturi uzrunvelyofis da racionaluri 

dokumentbrunvis dasaproeqteblad mniSvnelvani instrumentia 

klasebze da procesebze orientirebuli saproblemo sferos 

modelirebisa da analizis meTodebi, romelTa realizacia 

da kvleva xorcieldeba petris qselebiT saerTo resursebis 

pirobebSi. 

 
 
  

1 2

in
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NAნახ.3.36 პეტრის ქსელის სიმულატორით მიღებული ეტაპობრივი შედეგები 

NA 
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ნახ.3.37. იმიტაციის პროცესის ფრაგმენტი პეტრის ქსელით 

 
ნახ.3.38. P4  და  P19    პოზიციების მდგომარეობათა  ცვლილებები დროში 

 

 

ნახ.3.39 რესურსების ტრიგერული მართვის  ფრაგმენტი 
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ნახ.3.40  P4  და  P19    პოზიციების მდგომარეობათა  ცვლილებები დროში ტრიგერული 
მართვისას  

 

 

 

 

 

ნახ.3.41  P4  და  P19    პოზიციების მდგომარეობათა ცვლილებები დროში ტრიგერული მართვისას  
გაორკეცებული ადამიანური რესურსით 
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ნახ.3.42. P4  და  P19    პოზიციების მდგომარეობათა ცვლილებები დროში ადამიანური რესურსის  

გაორკეცებული სწრაფქმედებით  

 

mesame Tavis daskvnebi 

1. mesame TavSi SemoTavazebulia ofis-sistemebis 

marketinguli procesebis modelirebis obieqt-orientirebuli 

meTodi, romlis safuZvelzec agebulia unificirebuli 

modelirebis enis ZiriTadi diagramebi am procesebisaTvis; 

2. damuSavebulia algoriTmuli sqemebi da maTi realizaciis 

programebi obieqt-roluri modelis da maTi Sesabamisi 

fizikuri modelis (relaciuri modelis) asagebad Ms SQL 

Server monacemTa bazebis sistemisaTvis; 

3. monacemTa bazebis miRebuli struqturebisaTvis 

SesaZlebelia ADO.NET programuli draiverebis gamoyeneba 

momxmarebelTa sainterfeiso programebTan samuSaod. 

SesaZlebelia agreTve XML formatis gamoyeneba informaccis 

internetSi gadasacemad. 

4. SemoTavazebulia ganawilebuli, saerTo gamoyenebis 

resursebis (monacemTa bazebi, programebi, sabeWdi 

mowyobilobani, gadacemis arxebi da sxv.) marTvis procesebis 

modelirebisa da analizis efeqturi algoriTmebi petris 

qselebis bazaze.  
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IV Tavi 
 

 ganawilebuli energetikuli ofis-sistemebis amocanebis 

kompiuteruli realizacia 

 
4.1. energosistemis obieqt-roluri modeli 

 

Tanamedrove energetikuli obieqtebis qseli udavod 

miekuTvneba rTuli da didi sistemebis klass, romlisTvisac 

damaxasiaTebelia Zneladformalizebadi marTvis amocanebis, 

didi moculobis sainformacio bazebis da gadawyvetilebis 

miRebis rTuli algoriTmebis arseboba [20,35,48]. yovelive es 

ki aucileblad moiTxovs energetikaSi marTvis axali 

sistemebis gamoyenebas.    

Cveni mizania organizaciuli da biznesis marTvis 

ganawilebuli energosistemis ofis-obieqtebisaTvis saqmiani 

procesebis warmoebis unificirebuli dokumentbrunvis 

teqnologiis SemuSaveba da programuli realicazia, 

Tanamedrove obieqt-orientirebuli daprogramebis meTodebisa 

da klient-serveruli arqiteqturis safuZvelze.  

enguris
hidroel. sadguri

(saxeli)

somxeTi
(saxeli)

ruseTi
(saxeli)

azerbaijani
(saxeli)

Telasi
(saxeli)

momxma-
rebleb.
(saxeli)

bilingis
mb-Si

(saxeli)

qviTari
(kodi)

bankSi
(saxeli)

gardabnis
Tboel. sadguri

(saxeli)

awvdis

Seaqvs monac

awvdis

awvdis

awvdis

awvdis

unawilebs energias

gamoiwereba

Rebulobs

ixdis Tanxas

 
nax.4.1 ORM modelis fragmenti 

 

4.1 naxazze mocemulia ganawilebuli energoobieqtebis 

zogadi ORM-diagramis fragmenti, romelic aerTianebs 
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elenergiis mwarmoeblebs, mis damkveTebs (mag., Telasi) da 

saboloo abonentebs (iuridiul da fizikur momxmareblebs).  

energetikis ofis-obieqtebze saqmiani procesebis 

Tanmxlebi unificirebuli da individualuri dokumentaciisa 

da dokumentbrunvis sistemis diagnostikuri analizi, 

funqciur ganyofilebaTa urTierTkavSiris struqturebisa da 

marTvis procesSi monawile pirTa `rolebis~ 

gaTvaliswinebiT. 

mocemul paragrafSi damuSavebulia ganawilebuli 

energetikuli ofis-sistemis monacemTa bazis fizikuri 

struqturebi, maTi modifikaciis algoriTmebi da 

administrirebis funqciebi, klient-serveruli arqiteqturis 

gamoyenebiT. SemoTavazebulia energetikuli ofis-sistemis 

momxmarebelTa interfeisebi, maTi rolebis Sesabamisad. 

marTvis avtomatizebuli sistemis amocanebi ganixileba 

ganawilebuli energosistemis mTlian speqtrSi, dawyebuli, 

magaliTad, engurhesis hidroeleqtrosadgurze elenergiis 

gamomSavebis aRricxvidan, damTavrebuli Telasis saabonento 

gadasaxadebis aRricxvisa da kontrolis amocanebiT, 

internetuli moxmarebisaTvis.   

 
4.2. `engurhesis~ marTvis avtomatizebuli sistemis struqtura  

 

kvlevis obieqtia hidroeleqtro sadguri, kerZod 

`engurhesi~. igi SeiZleba ganvixiloT rogorc sawarmoo 

firma, romelic gamoimuSavebs eleqtro energias da miawvdis 

energo bazars. amgvarad mas hyavs damkveTebi.  

eleqtro energiis sawarmoeblad, anu teqnologiuri 

procesis stabilurad gansaxorcieleblad firmas sWirdeba  

garkveuli nedleulis Semotanis, damxmare warmoebis 
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gaZRolis, administraciuli aparatisa da sxva aucilebeli 

samuSaoebis Catarebis xarjebis gaTvaliswineba. 

hidroeleqtrosadgurs aqvs Tavisi Semadgeneli elementebi 

nax.4.2: kaSxali, wyalsacavi, hesis Senoba – generatorebiTa da 

turbinebiT, gamaZlierebeli transformatorebiT, 

qvesadgurebiTa da gadamcemi xazebiT da a.S. [59].  

hidroeleqtrosadguri aris komleqsuri tipis obieqti, 

Tavisi teqnikuri, teqnologiuri, ekonomikuri, socialuri da 

ekologiuri pirobebiT. amitomac misi marTvis sistema 

miekuTvneba rTuli sistemebis klass, romelTa optimaluri 

marTvisaTvis aucilebelia kompiuteruli teqnikisa da 

Tanamedrove sainformacio teqnologiebis gamoyeneba. 

 
nax. 4. 2 `engurhesis~ sadguris pirobiTi sqema 

 

4.3 naxazze naCvenebia `engurhesis~ sawarmoo-

organizaciuli struqturis fragmenti. mag: nedleulisa da 

mza produqciis sawyobebi, arasawarmoo rgolebi, anu firmis 

marTvis aparati departamentebiT: buRalteria, marketingis, 

dagegmvisa da eknomikuri analizis, teqnologiuri, kadrebis, 
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informaciis kompiuteruli damuSavebis, sazogadoebasTan 

urTierTobis da a.S. modificirebul iqneba dazustebis 

TvalsazrisiT, Sesabamisad.  

axali informaciuli teqnologiebi saSualebas iZleva 

engurhesze gamoyenebul iqnes rogorc warmoebis dagegmvis, 

aRricxvis, analizisa da kontrolis amocanebis 

avtomatizacia, aseve saproeqto-sakonstruqtoro da 

teqnologiuri procesebis avtomatizacia.  

hesebis efeqturi marTvisaTvis didi mniSvneloba aqvs 

mis sameurneo da sawarmoo maxasiaTeblebis safuZvelze 

swori gadawyvetilebebis miRebas. misma xelmZRvanelobam 

kargad unda icodes firmis organizaciul-teqnikuri done. es 

ukanaskneli ganmsazRvrelia rogorc gamosaSvebi produqciis 

(eleqtro energiis) xarisxisa, aseve firmaSi socialur-

ekonomikuri mdgomareobisa.  

rogorc aRvniSneT `engurhesis~ avtomatizacia 

integrirebuli-mas safuZvelze unda ganxorcieldes. aq 

vgulisxmobT rogorc el-energiis warmoebis procesis 

Tanmxlebi procesebis informatizacias, aseve teqnologiuri 

procebis marTvas.  

4.3 naxazze warmodgenili gvaqvs aseTi sistemis 

funqciuri da uzrunvelyofis qvesistemebis struqtura, 

avtomatizebuli samuSao adgilebis gamoyenebiT.  

saWiroa informaciuli bazebis Seqmna: 

- eleqtroenergiis yoveldRiuri gamomuSavebis Sesaxeb; 

- firmis sameurneo-ekonomikuri maCveneblebisaTvis; 

- energo bazarze arsebuli mdgomareobis Sesaxeb, garkveuli 

prognozis Catarebis SesaZleblobiT. 
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- firmaSi mimdinare sawarmoo procesebis saaRricxvo 

informaciisTvis; 

- firmis wina wlebis sameurneo-ekonomikuri angariSebisTvis 

dinamikis Sesaswavlad da a.S.  

 

 

 

nax.4.3. engurhesis integrirebuli marTvis avtomatizebuli sistemis 
struqtura da Sedgeniloba asa – (avtomatizebuli samuSao adgili) 

 

Sedegebis safuZvelze SesaZlebeli iqneba `engurhesis~ 

organizaciisaTvis perspeqtiuli da operatiuli gegmebis 

ageba da koreqtireba miznobrivi organizaciul-teqnikuri 

donis misaRwevad.  
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sademonstracio magaliTisaTvis aq konkretulad 

ganvixilavT `engurhesis~ obieqts da mis erT-erT ZiriTad 

amocanas, rogoricaa eletroenergiis warmoebis aRricxvis 

avtomatizacia sawarmoo-teqnikur ganyofilebaSi. 

sawarmoo-teqnikuri maCveneblebi da mdinaris  hidroenergetikuli 

resursebis angariSi  

`engurhesis~ mdgomareobis kontrolis maxasiaTeb-

lebidan SeiZleba gamovyoT TviT hesis marTvis parametrebi 

(nax.4.4) da hidroagregatis marTvis parametrebi (nax.4.5). 

 

 

nax.4.4 hesis marTvis parametrebi 

 

 

nax.4.5. hidroagregatis marTvis parametrebi 

 

h e s 

done xarji simZlavre 

Zabva brunvis 
sixSire

hidroagregati 

deni Zabv

simZlav

tempera-
tura 

rxevis 
amplituda 

brunvis 
sixSire 

doneebi 

xarji 

wneva 
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hesebze gansakuTrebiT sayuradReboa mdinaris hidro-

energetukuli resursebis gaangariSeba. es amocana SeiZleba 

amgvarad warmovadginoT (nax.4.6):  

 

nax.4.6. 

naxazze mocemulia mdinaris Semdegi 

hidroenergetikuli parametrebi: 

Q - wylis xarji; 

H -wylis vardnis simaRle; 

L -wylis Cadinebis sigrZe. 

wylis Cadinebis simZlavre warmoadgens gamdinare 

wylis muSaobas 1 wamSi. misi potencialuri mniSvneloba 

gaiTvleba formuliT: 

HQHQgN 9810== ρ  (vati an jouli/wm.), sadac 

ρ - wylis simkvrivea (= 1000 kg/kv.m); 

g  - Tavisufali vardnis aCqarebaa (m/wm.kv). 

SeiZleba aseve CavweroT: 

HQN 81,9=  (kvt). 

wyalCadinebis energia gaiTvleba ase: 

367
*

3600
***81,9 HWtHQE ==   (kvt/sT), sadac  

tQW *=  aris gamoyenebuli Camdinare wylis moculoba. 
gv
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danakargebis arsebobis gamo (hidroteqnikur nagebobebsa 

da turbinebSi) eleqtroenergiis gamomuSavebis realuri an 

teqnikuri simZlavre Semcirdeba. es danakargi 

gaiTvaliswineba margi qmedebis koeficientiT - η . 

amgvarad, sasargeblo simZlavre iqneba: 

ηHQN 81,9=  (kvt),  

xolo eleqtroenergia: 

367
** ηHWE =  (kvt/sT). 

literaturidan cnobilia mdinareebis hidroenerge-

tikuli resursebis ekonomikuri potencialis maCveneblebi 

(miliard/kvt.sT), magaliTad: 

enisei – 158,3;  

lena – 144; 

volga – 51,4; 

amudaria – 36; 

mtkvari – 16,6; 

dnepri – 14,6; 

kama – 12,7 da  

enguri – 12,3 mlrd/kvt.sT. 

 

4.3 gamomuSavebuli eleqtroenergiis aRricxvis  

maTematikuri modeli da momxmareblis interfeisi 

 

erT-erT mTavar amocanas engurhesze warmoebuli 

eleqtroenergiis yoveldRiuri (yovelTviuri) aRricxvis 

avtomatizebuli proceduris damuSaveba warmoadgens. misi 

maTematikuri modelis asagebad gamoiyeneba Semdegi 

maCveneblebi: 

1 i 31,1∈  kalendaruli dReebis nomrebi TveSi 

2 j 12,1∈  Tvis nomrebi 

3 
N eqspluataciis dawyebidan gamomuSavebuli eleqtro 

energiis raodenoba (aTasi kvt.sT) 
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4 
Bj mimdinare wlis dasawyisidan Tviuri elenergiis 

gardamavali mniSvneloba (naSTi) 

5 

Eji   j - Tvis  i – ricxvSi gamomuSavebuli el-energia,  

romelic mricxvelidan Seitaneba saaRricxvo  

JurnalSi aTasi kvt.sT). 

 
6 

Ej  (i-mde) j - Tvis wliuri gamomuSavebuli jamuri el-energia i – 
ricxvamde, romelic gaiTvleba da Seitaneba 

saaRricxvo JurnalSi (aTasi kvt.sT). 

7 

Ey ( j,i-mde) wliuri gamomuSavebuli jamuri el-energia  

j Tvis i – ricxvamde, wina Tveebis gaTvaliswinebiT, 

romelic gaiTvleba da Seitaneba saaRricxvo  

JurnalSi (aTasi kvt.sT). 

8 

Eexpl   

(j,i-mde) 
eqspluataciis dawyebidan gamomuSavebuli jamuri 

el-energia j Tvis i – ricxvamde, wina wlebisa da  

Tveebis gaTvaliswinebiT, romelic gaiTvleba da  

Seitaneba saaRricxvo JurnalSi (aTasi kvt.sT). 

9 
Sj,i j-uri Tvis gamomuSavebuli el-energia Tvis 

ricxvebis jamiT 

10 
Sj Tviuri jamuri gamomuSavebuli el-energia Tvis 

dasawyisidan 

11 
Sy,j y-wliuri jamuri gamomuSavebuli el-energia  

j-uri Tvis CaTvliT wlis dasawyisidan 

12 
Sexpl, j eqspluataciis dawyebidan gamomuSavebuli jamuri  

el-energia j-uri Tvis CaTvliT 

13 Kj j-TveSi dReebis raodenoba 

14 Ce eleqtroenergiis TviTRirebuleba 

15 Cx wliuri xarji el-energiis gamomuSavebaze 

nax. 4.7 

engurhesze yoveldRiuri gamomuSavebuli eleqtro-

energiis angariSi da aRricxva warmoebs Semdegi maTematikuri 

formulebiT: 
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1.  j-uri Tvis dasawyisidan i-uri ricxvis CaTvliT 

gamomuSavebu-li el-energia:   

Ej,i =  Ej,i-1 + Eji  ; 

magaliTad, Tvis dasawyisSi, 1-el ricxvSi Ej,i-1=0  , amitom 
dRis bolos gamomuSavebuli el-energia (10000 kvt.sT) Cajdeba 
Tvis dasawyisis pirvel striqonSi. 

 
 
# 

dRiuri 
el-energia 

Tvis 
dasawyisidan 

wlis 
dasawyisidan 

1 10000 Ej, i-1  →   10000 10000 

2 Eji →   9000
Ej, i     →   

19000 19000 

3 8000 27000 27000 

. . . . .  

 jami : 311000 B1=311000 
 

nax. 4.8 

2. wlis dasawyisidan   j-uri Tvis wina Tveebis CaTvliT 

gamomu-Savebuli el-energia i-uri ricxvisTvis:   

Ey,j ,i = Bj + Eji  ; 

magaliTad, 1-eli Tvis bolos B1=311000 kvt.sT (ix. wina 

cxrili), amitomac cxriliSi wlis dasawyisis 1-el striqonSi 

Cajdeba 311000+10000=321000 kvt.sT: 

 
 
# 

dRiuri 
el-energia 

Tvis 
dasawyisidan 

wlis 
dasawyisidan 

1 10000 10000 321000 

2 Eji     →   7000 17000 Ey, j ,i   →    328000 

3 10000 27000 338000 

4 2000 29000 340000 
nax. 4.9 
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3. eqsploataciis dawyebidan   j-uri Tvis wina Tveebis 

CaTvliT gamomuSavebuli el-energia i-uri ricxvisTvis:   

Ey,j ,i = N + Bj + Eji  ; 

magaliTad, axali wlis dasawyisSi N=5000000 kvt.sT.,  1-

eli Tvis bolos B1=311000 kvt.sT (ix. wina cxrili), amitomac 

Tebervlis cxriliSi eqsploataciis dawyebidan 1-el 

striqonSi Cajdeba 311.000+5.000.000=5.321.000 kvt.sT: 

 
# 

dRiuri 
el-energia 

Tvis 
dasawyisidan 

wlis 
dasawyisidan 

eqsploatac. 
dawyebidan 

1 10000 10000 321000 5321000

2 Eji     →     7000 17000 328000 
Eexpl →  

5328000

3 10000 27000 338000 5338000

4 2000 29000 340000 5340000

 

nax.4.10 

4. j-uri Tvis gamomuSavebuli el-energia Tvis ricxvebis 

jamiT:  

Sj,i = ∑
=

jK

i
ijE

1
,  , sadac j 12,1∈ . 

5. Tviuri jamuri gamomuSavebuli el-energia Tvis 

dasawyisidan: 

Sj = Sj,i , sadac    j 12,1∈ , da  i jK,1∈ . 

6. wliuri jamuri gamomuSavebuli el-energia  

j-uri Tvis CaTvliT wlis dasawyisidan: 

Sy,j = Bj + Sj  , sadac 

Bj = 
⎩
⎨
⎧

>
=

− .1,
;1,0

1 jifS
jif

j
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7. eqspluataciis dawyebidan gamomuSavebuli jamuri el-

energia j-uri Tvis CaTvliT: 

Sexpl, j = Nj-1 + Sj   , sadac 

Nj = 
⎩
⎨
⎧

>+
=

− .1,
;1,

10

0

jifSN
jifN

j
 

magaliTad, Cveni SemTxvevisaTvis wlis dasawyisSi N0 = 

5.000.000 kvt.sT., Semdeg mas yovelTviurad emateba wina Tvis 

jamuri Sj-1   el-energiis moculoba.  

8. gamomuSavebuli eleqtroenergiis TviTRirebuleba 

gaangariSdeba wliuri jamuri xarjebis gayofiT el-energiis 

wliur moculobaze: 

Ce  = 
y

x

S
C

, sadac ∑
=

=
12

1j
jy BS da j 12,1∈ . 

aq  Bj  aris j-uri Tvis gamomuSavebuli eleqtroenergia. 

aRniSnuli angariSebis garda SeiZleba kidev sxva 

ekonomikuri, sawarmoo Tu teqnikuri maCveneblebis angariSic, 

magram Cven maT aq ar SevexebiT.  

saproblemo sferos konceptualuri modeli 

engurhesze eleqtroenergiis gamomuSavebis aRricxvisa 

da TanamSromelTa xelfasebis daricxvis qvesistemebisaTvis 

saWiroa monacemTa bazebis ageba. es procesi sami ZiriTadi 

etapisagan Sedgeba: - saproblemo sferos konceptualuri 

modelis damuSaveba; - monacemTa bazis logikuri struqturis 

daproeqteba; - monazemTa bazis fizikuri Canawerebis Setana. 

saproblemo sferos konceptualuri modeli muSavdeba 

arsTa-damokidebulebis meTodis saSualebiT da mas ER_Model-

s uwodeben (Entity-Relations Model). esaa grafikuli asaxvis 

instrumenti monacemTa bazebisaTvis saproblemo sferos 

konceptualuri modelis asagebad. 
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4.11 naxazze mocemulia Cveni amocanis Sesabamisi 

sistemis konceptualuri modelis sqema. 

 

nax.4.11 

`engurhesi~, rogorc marTvis avtomatizebuli sistemis 

konkretuli magaliTi, adamian-manqanur sistemaTa klass 

miekuTvneba. misi proeqti moicavs dagegmvis, aRricxvis, 

teqnologiuri da ekonomikuri procesebis operatiuli 

marTvis, sameurneo analizisa da sxva mravali Sromatevadi 

amocaniis erTobliobas.  

kompiuterul sistemasTan unda imuSaon energetikos-

teqnologebma da hidro-teqnikosebma (inJinrebma), 

dispetCerebma, ekonomistebma, finansebisa da sabuRaltro 

dargis specialistebma. SeiZleba vTqvaT, rom umravlesobas 

maT Soris aqvT kompiuteruli codna saofise sistemebis 

eqspluataciis doneze. codna, gamocdileba da marTvis unari 
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aseTi obieqtebisa. magram maT ar gaaCniaT kompiuteruli 

sistemebis agebisa da daprogramebis gamocdileba. 

inJinrebma da buRaltrebma rom SeZlon Cvens sistemaSi 

muSaoba, mcire kompiuteruli konsultaciis Semdeg, saWiroa 

TviT es avtomatizebuli sistema iyos daproeqtebuli aseT 

specialistebze orientirebulad. 

amis ganxorcieleba ki SeiZleba kompiuterze Sesabamisi 

dialoguri procedurebis SerCeviT da realizebiT. Cveni 

SemTxvevisaTvis es procedurebi unda iyos msgasi teqnikur 

ganyofilebaSi eleqtroenergiis aRricxvis saqmis warmoebisa 

da buRaltriaSi xelfasebis daricxvis tradiciuli 

procesis ganxorcielebisa.  

dialoguri procedurebi aris `scenari~ imisa, Tu 

rogor unda imuSaos momxmarebelma kompiuterul sistemasTan. 

yvela detali, dawyebuli sistemis startidan mis finiSamde 

unda iyos winaswar gaTvlili. 

kompiuterul sistemas unda hqondes `daxmarebis~ (Help) 

unari, anu buRalterma, magaliTad, gareSe konsultantis 

dauxmareblad unda miiRos rCeva an cnoba TviT sistemisagan.  

saWiroa agreTve ganxorcieldes sistemis sawyisi 

monacemebis Setanisa da saboloo Sedegebis avtomatizebuli 

kontroli. es ukanasknelic dialoguri procedurebiTaa 

realizebuli. 

dReisaTvis sakmaod gavrcelebulia msgavsi amocanebis 

gadasawyvetad MicroSoft Office (maikrozofT ofisis) Excel-

programuli paketis gamoyeneba. am eleqtronuli cxrilbis 

`mZlavr kalkulators~ mravali sasargeblo funqcia gaaCnia, 

maT Soris maTematikuri statistikis, maT-logikis, monacemTa 

bazebis da TviT safinanso-ekonomikuric ki.  
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amgvarad, disertaciaSi gamoviyenebT Excel pakets da 

dialoguri procedurebic ganxiluli gveqneba am sistemasTan 

muSaobis stilSi. 

MS-Excel programuli paketi Tanamedrove mZlavr 

kompiuterul instrumentebs miekuTvneba, romelSic 

realizebulia rogorc vizualuri daprogramebis 

saSualebani (aratradiciuli daprogrameba), aseve obieqt-

orientirebuli modelirebis meTodi.  

SemdgomSi Cven ganvixilavT dialoguri procedurebis 

damuSavebisa da misi gamoyenebis reJimebs.  

naxazebze 4.12- 4.15 mocemulia kompiuterze realizebuli 

amocanebis sainterfeiso cxrilebis fragmentebi: elenergiis 

aRricxvisa da xelfasisaTvis. 

 

Tve: Tebervali- 2

Tvis 

ricxvi  

el-energiis 

dRiuri 

gamomuSaveba 
(aTasi kvt.sT)

Tvis 

dasawyisidan 
(aTasi kvt.sT)

wlis 

dasawyisidan 
(aTasi kvt.sT)

eqspluataciis 

dawyebidan (aTasi 

kvt.sT)

Tvis
#  

j

wlis 

dasaw.  

B

eqspl.d

awy. N

1 10000 10000 321000 5321000 1 0 5000000
2 7000 17000 328000 5328000 2 311000 5311000
3 10000 27000 338000 5338000 3 350000 5350000
4 2000 29000 340000 5340000 4 0 0
5 10000 39000 350000 5350000 5 0 0
6 0 39000 350000 5350000 6 0 0
7 0 39000 350000 5350000 7 0 0
8 0 39000 350000 5350000 8 0 0
9 0 39000 350000 5350000 9 0 0
10 0 39000 350000 5350000 10 0 0
11 0 39000 350000 5350000 11 0 0
12 0 39000 350000 5350000 12 0 0
13 0 39000 350000 5350000
14 0 39000 350000 5350000
15 0 39000 350000 5350000
16 0 39000 350000 5350000 Tve
17 0 39000 350000 5350000 1
18 0 39000 350000 5350000 2
19 0 39000 350000 5350000 3
20 0 39000 350000 5350000 4
21 0 39000 350000 5350000 5
22 0 39000 350000 5350000 6
23 0 39000 350000 5350000 7
24 0 39000 350000 5350000 8
25 0 39000 350000 5350000 9
26 0 39000 350000 5350000 10
27 0 39000 350000 5350000 11
28 0 39000 350000 5350000 12
29 0 0 0 0
30 0 0 0 0
31 0 0 0 0

 jami: 39000 39000 350000 5350000

eleqtroenergiis gamomuSavebis 

aRricxva naSTebi

kalendari

dReebis raod.
31
28
31
30
31
30
31
31
30
31
30
31

nax.4.12 
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Tve: marti -

Tvis 

ricxvi 

el-energiis 

dRiuri 

gamomuSaveb

a (aTasi 

kvt.sT)

Tvis 

dasawyisida

n (aTasi 

kvt.sT)

wlis 

dasawyisid

an (aTasi 

kvt.sT)

eqspluataci

is 

dawyebidan 
(aTasi kvt.sT)

1 10000 10000 360000 5360000
2 5000 15000 365000 5365000
3 0 15000 365000 5365000
4 0 15000 365000 5365000
5 0 15000 365000 5365000
6 0 15000 365000 5365000
7 0 15000 365000 5365000

eleqtroenergiis 

gamomuSavebis aRricxva

 

nax. 4.13 

 

 

Tvis# 

j

wlis 

dasaw.  

B

eqspl.d

awy. N

1 0 5000000
2 311000 5311000
3 350000 5350000
4 365000 5365000
5 0 0
6 0 0
7 0 0
8 0 0
9 0 0
10 0 0
11 0 0
12 0 0

naSTebi

   

Tve

1
2
3
4
5
6
7
8
9
10
11
12

30
31

31
31
30
31

31
30
31
30

kalendari

dReebis raod.

31
28

 

nax.4.14 
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# gvari s.
Tanamdeb

oba

xelfas

i

telef

oni

dasabeg

ri %

9401 abulaZe a. asistenti 100.00 23-23-23 << 9 0

9402 balavaZe b. docenti 240.00 22-22-22 10 200 12

9407 giorgaZe g. profesori 500.00 29-29-29 201 350 15 24
9415 doliZe d. laboranti 11.00 95-95-95 351 600 17 46.5
9422 doliZe T. docenti 360.00 22-11-11 601 >> 20 89
9423 Tofuria n. asistenti 250.00 32-32-32

9430 Sonia S. menejeri 700.00 98-98-98

December

# xelfasi
daricxu

li Tanxa

dasabeg

ri 

Tanxa

saSem.d

abegv. 

wina 

Tvee-

bis 

jami

saSem.dabe

gv. 

mimdinare 

Tvis

xelze 

gasacem

i

mimdina

reTvis 

#

9401 100.00 1200.00 1092.00 169.2 187.4 81.80 12
9402 240.00 2880.00 2772.00 477.2 523.4 193.80
9407 500.00 6000.00 5892.00 1049.2 1147.4 401.80
9415 11.00 132.00 24.00 2.64 2.88 10.76
9422 360.00 4320.00 4212.00 741.2 811.4 289.80
9423 250.00 3000.00 2892.00 499.2 547.4 201.80
9430 700.00 8400.00 8292.00 1489.2 1627.4 561.80

2161.00 4847.28 1741.56

TanamSromlebi

xelfasis Skala

xelfasis uwyisi

 

nax.4.15 

 

4.4 monacemTa bazebis avtomaturi daproeqteba energetikis 

sferoSi momuSave personalisaTvis. 

 

aq ganxilulia energetikis sferoSi momuSave 

personalisaTvis monacemTa bazebis avtomatizebuli 

daproeqtebis amocana. misi gadawyveta saSualebas aZlevs 

energetikos-specialists monacemTa baza aagos kompiuteris 

daxmarebiT sakuTari codnisa da gamocdilebis safuZvelze 

energo-sferoSi. modelirebis procesis warmarTvisaTvis mas 

esaWiroeba konkretuli amocanis irgvliv garkveuli 

aresebuli kanonzomierebebis (faqtebis) teqsturi formiT 

Cawera [2,3]. magaliTad:  

f1 abonents aqvs gvari ; 
f2 abonents aqvs mricxveli 
f3 abonents ixdis Tanxas yoveli Tvis 15 ricxvamde ; 
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f4 mricxvelze aRniSnulia moxmarebuli el.energia kvt/sT ; 
f5 arseboben abonentebi, romlebmac gadaixades an ar gadaixades  

           moxmarebuli el.energiis safasuri ; 
f6 TelasSi muSaoben TanamSRomlebi; 
f7 TanamSromels aqvs gvari 
f8 opertori aris TanamSromeli ; 
f9 teqnikuri personali aris TanamSromeli ; 
f10 molare aris TanamSromeli ; 
f11 teqnikuri personali aRniSnavs abonentTa mricxvelebis Cvenebebs  

            reestrSi ; 
f12 reestrSi arsebuli monacemebi operators Seaqvs bilingis 

             monacemTa bazaSi ; 
f13  bilingis monacemTa bazidan gamoiwereba qviTari; 
f14  qviTarze aRniSnulia Tanxa ; 
f15  qviTars Rebulobs abonenti ; 
f16  abonenti ixdis fuls molaresTan ; 
     da a.S. 
 

zemoCamoTvlili faqtebis Sesabamisi ORM (Object-Role 

Model)_diagrama, romelic aigeba MsVisio modelirebis 

instrumentiT, mocemulia 4.16 naxazze [4]. rac meti faqtia 

aRwerili, miT ufro zustia obieqtis saSedego semantikuri 

(konceptualuri) modeli. 

Semdgom etapze ORM-diagramidan avtomaturad 

vaproeqtebT ERM (Entity Relationship Model) diagramas (nax.4.17), 

romlis safuZvelzec aigeba relaciur monacemTa bazebis 

logikuri struqtura.  

mesame etapze ER-modelis safuZvelze vaxdenT 

programuli saxiT monacemTa aRweris .DDL failis avtomatur 

generirebas. 
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Abonenti

(abnnr)

Mricxveli
(ident)

Abonname
(name)

Cveneba

Texpers

Reestri
(name)

Telasi
(code)

TanamShrom
(Tanamnr)

Operator

BillingSi
(code)

Qvitari
(ident)

Puli

Molare

Tanamname

Date
(mdy)

Tanxa
(lari)

as

{ '1' .. '30' }

<=15

gadaixada / ar gadaixada

aqvs

aqvs

arnisnulia

hkavs

sheaqvs chveneba

gamoiwereba

...ixdis...rebulobs...

ixdis tanxas

arnisnulia

aqvs

...naxulobs...iwers...

gadaecema

 
 

nax.4.16 ORM–diagramis fragmenti 
 

 



 136

Abonenti

PK Abonenti abnnr

Aqvs Abonname name
Ixdis tanxas Date mdy

FK1 Gadaixada Abonenti abnnr

Abonenti ixdis Puli rebulobs Molare

PK,FK1 Abonenti abnnr

Ixdis Puli rebulobs
FK2 TanamShrom Tanamnr

Cveneba naxulobs Texpers iwers Reestri

PK Cveneba naxulobs

FK1 TanamShrom Tanamnr
Reestri name

Mricxveli

PK Mricxveli ident

FK1 Abonenti aqvs abnnr
Arnisnulia Cveneba

Qvitari

PK Qvitari ident

BillingSi gamoiwereba code
Arnisnulia Tanxa lari

FK1 Abonenti abnnr

Reestri gadaecema Operator

PK Reestri name

FK1 TanamShrom Tanamnr

TanamShrom

PK TanamShrom Tanamnr

Telasi hkavs code
Sheaqvs chveneba BillingSi code
Aqvs Tanamname

 
 
 

nax.4.17 ERM–diagramis fragmenti 
 

qvemoT mocemulia . DDL failis kodis fragmenti: 

Create new table "Reestri gadaecema Operator".                                             */ 

/* "Reestri gadaecema Operator" : Table of Reestri gadaecema Operator                         */ 

/*  "Reestri name" : Reestri identifies Reestri gadaecema Operator                            */ 

/*   Role two (Reestri) of fact: Reestri gadaecema Operator is identified by                  
*/ 

/*   Role two (Reestriname) of fact: Reestri is identified by                                 */ 

/*  "TanamShrom Tanamnr" : TanamShrom Operator has Reestri gadaecema Operator                 
*/   

create table "Reestri gadaecema Operator" (  



 137

 "Reestri name" char(10) not null, 

 "TanamShrom Tanamnr" char(10) not null)   

     go 

     alter table "Reestri gadaecema Operator" 

 add constraint "Reestri gadaecema Operator_PK" primary key ("Reestri name")    

     go 

create table "Abonenti ixdis Puli rebulobs Molare" (  

 "Abonenti abnnr" char(10) not null, 

 "Ixdis Puli rebulobs" char(10) not null, 

 "TanamShrom Tanamnr" char(10) not null)   

go 

alter table "Abonenti ixdis Puli rebulobs Molare" 

 add constraint "Abonenti ixdis Puli rebulobs Molare_PK" primary key ("Abonenti 
abnnr")    

go 

……………… 

amgvarad, kompiuterul sistemaSi monacemTa bazebis 

struqturebi da cxrilTaSorisi kavSirebi mzadaa 

konkretuli monacemebis Sesatanad. aucileblobis 

SemTxvevaSi SesaZlebelia miRebuli monacemTa bazis 

struqturis manualuri modifikacia. 

 

4.5. energetikuli obieqtebis kontrolis sistema  

klient-serveruli arqiteqturis bazaze 

axla ganvixiloT amocana, romelic uSualod 

ukavSirdeba monacemTa bazisaTvis informaciis Sekrebisa da 

momzadebis sakiTxs. Cvens SemTxvevaSi es momxmarebelze 

miwodebuli el-energiis aRricxvis da kontrolis amocanaa.  

`komerciuli xarjebis~ Semcirebis erT-erTi efeqturi 

saSualebaa sadarbzoebSi mricxvelebis dadgma [21]. 

datacebuli eleqtroenergiis dafiqsirebis avtomatizebuli 

sistema programulad realizebulia klient-server 

arqiteqturiT MsSQL_Server paketis gamoyenebiT. klient-

momxmarebelTaTvis damuSavebulia interfeisebi MsAccess, Excel, 
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VBA da Visual Studio.NET integrirebuli programuli paketebiT, 

interne-tuli programis  ASP.NET gamoyenebiT [5].     

datacebuli eleqtroenergiis dafiqsirebis mizniT 

aucilebelia Catardes Semdegi samuSao. sadarbazos 

mricxvelze aRiricxeba Semavali el-energiis moculoba. 

rogorc cnobilia, Telasis teqnikuri jgufis TanamSromeli, 

TveSi erTxel afiqsirebs abonentTa mricxvelis Cvenebebs 

reestrSi. amave dros, igi Caiwers sadarbazos mricxvelis 

Cvenebebsac, romlebsac operatori Seitans kompiuterSi, 

klient-momxmarebelTaTvis gankuTvnili interfeisis 

saSualebiT. aRsaniSnavia, rom klient-momxmarebels SeuZlia 

qselSi CarTuli nebismieri kompiuteridan (aseve mobiluri 

telefonidan) Seitanos monacemebi, brauzerSi saWiro 

misamarTisa da parolis miTiTebis Semdeg. 

 
nax.4.18 
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4.18 naxazze warmodgenili ORM-diagrama aRwers 

energetikis sferoSi momuSave personalis mier teqnikuri 

danakargebis Setanis process. 

magaliTad, Internet Explorer-is misamarTis velSi 

kompiuteris lokaluri qselis misamarTis   

192.168.8.55/db_energy/main.asp 

 

 

 

nax. 4.19 

miTiTebisa da parolis akrebis Semdeg ekranze 

gamoCndeba me-4.19 naxazze naCvenebi klient-momxmareblis 

interfeisi. am interfeisis saSualebiT qvesadgurebis (ix. 

nax.4.20), satransformatoroebisa da el-jixurebis ufrosebs, 

parolis miTiTebis Semdeg SeuZliaT Seitanon Sesabamisi 

Cvenebebi. klient-momxmareblidan Setanili informacia .ASP 

modulebis saSualebiT Caiwereba monacemTa bazaSi (db_energy). 

 

db_energy 

UserForm.as ,     Main.asp, 
UserFormAbonenti.asp    UserFormSadarbazo.asp, 
UserFormJixuri.asp,     UserFormFideri.asp, 
UserFormQvesad.asp ,   UserFormAbonenti.asp. 
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nax.4.20 

nax.4.21 - nax.4.23 mocemulia MsAccess-Si Sesrulebuli 

db_energy monacemTa bazebi da naCvenebia Tu rogor Caiwera 

abonentis Sesaxeb informacia reestridan db_energy monacemTa 

bazaSi Tavis mxriv, administrators misTvis gankuTvnili 

interfeisis saSualebiT, SeuZlia daaTvalieros nebismieri 

qvesadguris, fideris, satransformatoro jixuris an 

sadarbazos Cveneba. aseve SeuZlia aRmoaCinos konkretulad 

sad moxda eleqtro energiis dataceba.  

 

nax.4.21 
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4.24 naxazze naCvenebia energomoxmarebis avtomatizebuli 

kontrolis sistemis klient-serveruli arqiteqturiT 

realizebuli paketis programebis katalogi.  

 
nax. 4.22 

 nax.4.23 
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nax.4.24 

 

meoTxe Tavis daskvnebi 

1. SemoTavazebulia ganawilebuli energetikuli ofis-

obieqtebis biznes-procesebis obieqt-orientirebuli 

modelirebis, analizisa da daproeqtebis amocanebis 

kompiuteruli realizacia. 

2. damuSavebulia ganawilebuli energetikuli ofis-sistemis 

monacemTa bazis fizikuri struqturebi, maTi modifikaciis 

algoriTmebi da administrirebis funqciebi, klient-

serveruli arqiteqturis gamoyenebiT.  

3. SemoTavazebulia energetikuli ofis-sistemis 

momxmarebelTa interfeisebi, maTi rolebis Sesabamisad. 

klient-momxmarebelTaTvis damuSavebulia interfeisebi 
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MsAccess, Excel, VBASCRIPT da Visual Studio.NET integrirebuli 

programuli paketebiT, ASP.NET da ADO.NET gamoyenebiT.   

4. aseve ganxilulia ORM_diargamidan ER-diagramis da 

Semdgom  .DDL kodis avtomaturi formirebisa da Semdgom misi 

MsSQL Server-Tan  mierTebis wesebi konkretuli 

magaliTisaTvis. 

5. ganawilebuli energosistemis amocanebis kompiuteruli 

ralizacia ganixileba mTlian speqtrSi, dawyebuli, 

magaliTad, engurhesis hidroeleqtrosadgurze elenergiis 

gamomSavebis aRricxvidan, damTavrebuli Telasis saabonento 

gadasaxadebis aRricxvisa da kontrolis amocanebiT, 

internetuli moxmarebisaTvis (monitoringis sistema).   

 

 

 

daskvnebi 

 

Catarebuli Teoriuli da eqsperimentuli gamokvlevebis 

safuZvelze SeiZleba gavakeToT Semdegi daskvnebi: 

1. gamokvleulia energetikuli dargis ganawilebul ofis-

obieqtebze saqmiani procesebis efeqturi marTvis problemebi 

da amocanebi unificirebuli dokumentaciisa da 

dokumentbrunvis sistemis klasifikaciisa da diagnostikuri 

analizis safuZvelze;  

2. gansazRvrulia energetikuli ofis-obieqtebis 

struqturebisa da maTi funqcionirebis wesebis aRweris 

sistema,   araformalizebuli meTodebiT;  

3. damuSavebulia ofis-sistemis obieqt-roluri modelebis 

erToblioba da maTi qcevis wesebi, kategorialuri midgomiT, 
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formaluri enis gramatikisa da logikur-algebruli 

meTodebis safuZvelze;  

4. damuSavebulia ganawilebuli energetikuli ofis-

sistemis konceptualur sqemaTa agebis algoriTmebi obieqt-

orientirebuli, klasTa semantikuri kavSirebis safuZvelze; 

5. gansazRvrulia ofis-sistemis monacemTa ganawilebuli 

bazis optimaluri logikuri struqturebi  da damuSavebulia 

maTi realizaciis algoriTmebi monacemTa relaciuri 

modelis safuZvelze; 

6. damuSavebulia ganawilebuli energetikuli ofis-

sistemis monacemTa bazis fizikuri struqturebi, maTi 

modifikaciis algoriTmebi da administrirebis funqciebi, 

klient-serveruli arqiteqturis gamoyenebiT;  

7. damuSavebulia energetikuli ofis-sistemis 

momxmarebelTa interfeisebi, maTi rolebis Sesabamisad, 

agreTve ganawilebuli avtomatizebuli sistemis saerTo 

gamoyenebis resursebis efeqturi marTvis modeli da misi  

kvlevis algoriTmebi petris qselebiT; 

8. Teoriuli Sedegebi realizebulia programulad 

monacemTa Tanamedrove obieqt-orientirebuli, ganawilebuli 

relaciuri bazebis (MsSQL Server, MsAccess, ADO.Net), 

unificirebuli modelirebis teqnologiis (UML, MsVisio) da 

qseluri programuli sistemebis (Internet/Intranet) gamoyenebiT.  
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danarTi #1 

 

kaTedris mas-is daproeqteba da ageba UML teqnologiis gamoyenebiT 

 
 rogorc cnobilia, obieqt-orientirebuli analizis etapze xdeba saproblemo 

garemos detaluri analizi, romlis Sedegadac vRebulobT masSi mimdinare 

procesebis Sinaarsobriv aRweras, obieqtebisa da maT Soris kavSirebis pirvelad 

sqemas. 

 Cveni amocanisaTvis aseT araformalizebul aRweras eqneba Semdegi saxe: 

`kaTedraze arseboben studentebi da leqtorebi, rogorc TanamSromlebi, ise 

mowveulebi, saStato da saaTobrivi datvirTviT. arsebobs sagnebi, romlebic 

ikiTxeba kaTedraze. TiToeuli sagnisaTvis gamoyofilia leqciebis, praqtikuli da 

laboratoriuli samuSaoemis garkveuli raodenoba. kaTedraze xdeba datvirTvis 

ganawileba. StatSi myofma TanamSromlebma aucileblad unda Caataron saaTebis 

garkveuli raodenoba. darCenili saaTebi nawildeba saaTobriv datvirTvaze. 

kaTedraze xdeba saaTobriv datvirTvaze Catarebuli leqciebisaTvis Tanxis 

gamowera. amasTan gasaTvaliswinebelia leqtoris wodeba, mowveulia Tu StatSi 

myofia leqtori. kaTedris TiToeul leqtorsa da students aqvs mecadineobis 

cxrili, romlis mixedviTac tardeba mecadineobebi. TiToeuli leqtori kaTedraze 

waradgens saswavlo programas da a.S.  

 gansakuTrebuli yuradReba eqceva umaRles saswavleblebSi studentTa 

Sefasebis testirebis danergvas. kaTedris disciplinebSi SemuSavebulia sagamocdo 

testebi da studentTa testirebis Catarebis sistema. miRebuli Sefaseba 

formirdeba studentTa jgufebis uwyisSi. sesiebis Cabarebis Semdeg studenti 

gadadis kursidan kursze. Teoriuli kursis daxurvis Semdeg studenti icavs 

diploms. kaTedras hyavs magistrantebi da maZieblebi, aseve swavloben 

mosamzadebeli jgufebi da a.S.~ 

 studentTa swavlebisa da maTi sagamocdo testirebis procesebi SeiZleba 

formalizebulad warmovadginoT mimdevrobiT da paralelurad Sesasrulebeli 

procedurebis saxiT, romlis modelirebisa da Semdgomi analizis saukeTeso 

instrumentad iTvleba petris qselebi. 

zemoT aRwerili procesebis da UML-teqnologiis safuZvelze SeiZleba 

aigos momxmareblebTa SemTxvevebis Use Case diagrama. es diagrama gviCvenebs marTvis 
sferoebis procesebisa da Semsruleblebis erTobliobas, maT Soris kavSirebs. 

 Cveni SemTxvevisaTvis Use Case diagramas aqvs 1.1 naxazze naCvenebi saxe. gvaqvs 
sami saxis kavSiris asociacia, romlebic aucilebelia obieqt-orientirebuli 

modelirebisaTvis.  

memkvidreobiToba (Generalization).  erTi klasi warmoadgens meore klasis 

kerZo SemTxveveas. gviCvenebs, rom klasi `Svili~ obieqtebi SeiZleba gamoyenebuli 

iyos yvelgan, sadac gvxvdeba klasi `mSoblis~ obieqtebi, da ara piriqiT. 

 

 

 

 

 

 

 

 

leqtori 

uf. maswavlebelidocenti profesori asistenti 
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  nax.1.1 

 

asociacia (Association). gviCvenebs, rom erTi tipis obieqtebi garkveuli 

saxiT dakavSirebuli arian meore tipis obieqtebTan.  

 

 

 

 

 

nax.1.2 

 

agregacia, asociaciis kerZo SemTxvevaa. gviCvenebs asociacias `mTeli/nawili~.  

    

 

 

 

 

 

 

 

 

nax.1.3 

 savaraudo klasebis CamonaTvali aseTia: 

 1. klasi STUDENT  inaxavs informacias studentis Sesaxeb.  
 aqvs Semdegi atributebi: studentis rigiTi nomeri ST_N, studentis saxeli, 

gvari, mamis saxeli ST_NAME,  asaki AGE,  sqesi SEX, jgufis nomeri GR_N, 
sacxovrebeli adgilis misamarTi ADDRESS. 
2. klasi LECTOR  inaxavs informacias leqtoris Sesaxeb. aqvea miTiTebuli 

kaTedris TanamSromelia leqtori Tu mowveuli.  
aqvs Semdegi atributebi: leqtoris rigiTi nomeri LEC_N, leqtoris 

saxeli, gvari, mamis saxeli LEC_NAME,  samecniero xarisxi STEP, asaki AGE, wodeba 
TITULI, im sagnis rigiTi nomeri, romelsac is kiTxulobs SUB_N,  sacxovrebeli 

adgilis misamarTi  ADDRESS. 
3. klasi GROUP inaxavs informacias jgufis Sesaxeb.  

aqvs Semdegi atributebi: jgufis  nomeri GR_N, specialoba SPEC,   jgufSi 
myofi studentebis raodenoba RAOD, meramdene kursia COURS,  jgufxelis gvari  
JGUPXELI. 
4. klasi SUBJECT inaxavs informacias sagnis Sesaxeb.  

aqvs Semdegi atributebi: sagnis rigiTi nomeri SUB_N, saxelwodeba 
SUB_NAME,  leqtoris gvari LEC_NAME, leqciebis raodenoba LEC_RAOD, 
praqtikulebis raodenoba PRAC_RAOD, laboratoriuli samuSaoebis raodenoba 
LAB_RAOD. 

zemoTCamoTvlil klasebSi gveqneba Semdegi meTodebi: 

 monacemTa damateba ADD(), monacemTa amogdeba REMOVE(), monacemTa Zebna 
FIND(), monacemTa modifikacia EDIT(), monacemTa filtracia FILTER(), monacemTa 
sortireba SORT(). 
5. klasi uwyisi UZKISI inaxavs informacias uwyisis Sesaxeb. 

leqtori kaTedra 

mecadineobis forma 

leqcia praqtikuli 
laboratoriul

1....* *
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 gvaqvs Semdegi atributebi: uwyisis nomeri USK_N, sagnis dasaxeleba 
SUB_NAME, TariRi DATE, jgufis nomeri GR_N, leqtoris nomeri LEC_N. 
 am klasSi gvaqvs Semdegi meTodebi: Sefasebebis Setana GET_USK(), Zebna 
FIND().  

6. klasi sagamocdo SAGAMOCDO inaxavs informacias sagamocdo furclis Sesaxeb. 

 gvaqvs Semdegi atributebi: sagamocdo furclis nomeri SAG_N, sagnis 

dasaxeleba SUB_NAME, TariRi DATE, jgufis nomeri GR_N, leqtoris gvari LEC_N, 
studentis gvari STUD_N. 
 gvaqvs Semdegi atributebi: sagamocdos furclis Sevseba GET_SUG(), Zebna 
FIND(). 
7. klasi testi TEST inaxavs informacias testebis Sesaxeb. 
 gvaqvs Semdegi atributebi: testis nomeri TEST_N, sagnis nawili SUBNAC, 
SekiTxvebis raodenoba TEST_RAOD, SekiTxva QUEST, swori pasuxi TRQUES, i 
pasuxebis variantebi VAR1, VAR2, VAR3, VAR4. 
 am klasSi gvaqvs Semdegi MmeTodebi: 

pasuxisa da variantis Sedareba COMPAR(), swori pasuxebis jamis daTvla JAMI(), 
procentis gamoTvla PERS(), qula QULA(). 
8. klasi dialogi-1 LECDIAL, romelic aRwers leqtoris dialogs testebis 

menejerTan. leqtors Sehyavs Tavisi rigiTi nomeri, gvari da jgufis nomeri, raTa 

miiRos testirebis Cabarebis ufleba. 

 gvaqvs Semdegi atributebi: leqtoris rigiTi nomeri LEC_N(), leqtoris 

gvari LEC_NAME, jgufis nomeri GR_N(), romelebic Sehyavs leqtors. Semdeg 

xdeba maTi kontroli, CONTROL(). 
9.klasi dialogi-2 STDIAL, romelic aRwers studentis muSaomas testebze.  
 gvaqvs Semdegi atributebi: sagnis saxelwodeba SUB_NAME, jgufis nomeri 
GR_N, studentis gvari ST_NAME, testis nomeri TEST_N, Swori pasuxi 
PASUXI. 
 gvaqvs Semdegi meTodebi: pasuxebis Setana PASSHET(), koreqtireba EDIT(). 
 klasebis urTierTqmedebaTa diagramis saSualebiT SeiZleba kvlevis obieqtis 

sxadasxva mxridan danaxva. magaliTisaTvis me-5 naxazze moyvanilia TanmimdevrobaTa 

diagrama (Sequence diagram), romelSic aqcenti gamaxbilebulia Setyobinebebis 

drois mixedviT dalagebaze. aq ganixlulia diagrama procesisaTvis `testireba~.  

 1.4 naxazze naCvenebia klasebis diagrama, romelic agebulia Visual Modeler 
programul paketSi. 

 dasasrul, klasebis diagramis safuZvelze iqmneba sistemis programuli kodi 

Visual C++ enaze. 
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danarTi #2 

engurhesis preqtis programuli uzrunvelyofa 
 

programuli uzrunvelyofa SeiZleba ganvixiloT rogorc 
personaluri kompiuteris sistemuri programuli paketebisa da 
uSualod engurhesis avtomatizebuli amocanebis samomxmareblo 
specialuri programuli modulebis erToblioba. 

manqanis sistemuri programuli paketebi 
sistemuri programuli paketebidan unda gamovyoT pirvel rigSi : 
- Windows- XP/2000  operaciuli sistema; 

- MS Office  –  maikrosoftis saofiso sistemebi,  
- Excel - eleqtronuli cxrilebis programa; 
- Equation – formulebis asagebi programa; 

- Internet  Explorer – internetis samuSao programa; 
- qarTuli Sriftebis programebi; 
kompiuterSi aucileblad unda gvqonds sxva sistemuri 

servisuli programuli paketebic, romlebic uzrunvelyofs sistemis 
saimedo funqcionirebas da dacvas arasanqcirebuli mimarTvisgan. 

 MS EXCEL - programuli paketi 
Ms_Excel pakets aqvs momxmareblisTvis moxerxebuli interfeisi 

daprogramebis vizualuri komponentebiT. 
  kompiuteruli sistemis ageba xdeba specialuri 

Wizard_programebiT da mdidari instrumentebis panelis daxmarebiT, 
romelzec mravladaa warmodgenili teqsturi, grafikuli da 
maTematikuri funqciebis piqtogramebi (standartuli makrosebi 
dokumentebis dasaxazad, formulebis dasawerad, diagramebis asagebad, 
monacemTa bazaSi Zebnis proceduris gansaxorcieleblad da a. S.).  

tradiciuli programuli kodebis gareSe SeiZleba aq dokumentis, 
monacemTa failebis, bazebis, grafikebis da TviT kompleqsuri 
sistemebis agebac. mag., ”xelfasebis daricxvis marTvis avtomatizebuli 
sistema” SeiZleba mTlianad iqnas agebuli Excel -paketiT. 

 rogorc cnobilia, Excel-is samuSao garemos cxrili (Table) 
warmoadgens, romlis ZiriTadi elementia `ujra~ (Cell). ujra 
identificirdeba svetisa da striqonis koordinatebiT, mag:, C5 ujra 
Seesabameba el-energiis 1-eli ianvris gamomuSaveul mniSvnelobas.   

Excel – is cxrili manqanaSi inaxeba xls tipis failebis saxiT. 
erT failSi SeiZleba ramdenime cxrilis Seqmna, romlebic ganlagebul 
iqneba mis samuSao furclebze (Worksheets).  

magaliTad, me-2 furcelze (Janvari) ganTavsebulia sami cxrili: 
ZiriTadi Jurnali, gardamavali naSTebisa da kalendaruli dReebis.  

danarCeni furclebi Seesabameba sxva Tveebis monacemebs. es 
furclebi danomrilia 1,2,...16 an SeiZleba mieniWoT semantikuri 
saxelebi, magaliTad, NIJanvari, Tebervali  da a.S.  

aseve xelfasis amocanisaTvis gvaqvs samuSao furclebi: Xelpasi 
(xelfasebi), DDynamika (dinamika) da a.S.  

TiToeul gverdSi SeiZleba sakmaod didi moculobis cxrilebisa da 

Sesabamisi diagramebis ageba. cxrilebsa da diagramebs Soris arsebobs kavSiri. Tu 

Seicvala cxrilSi raime monacemebi, maSin igi avtomaturad aisaxeba diagramis 

cvlilebiT da piriqiT. 
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samuSao gverdebs Soris arsebobs kavSirebi. me-3 Sheet–Si (Tebervali) 
naSTebis cxrilSi gvaqvs ori mniSvneloba `wlis dasawyisSi~ el-energiis naSTi 

(anu I6-ujraSi B-s mniSvneloba). igi aiReba wina Tvis Sheet–idan formuliT ` = 

Janvari ! D36 ~. 

aseve xdeba kavSiris ganxorcieleba J6-ujraSi TebervlisaTvis  N-is naSTis 

mniSvnelobis dasadgenad ianvris Tvidan: ` = Janvari ! F36 ~.  

Excel programis gamoyenebisas, rogorc cnobilia, formulis Cawera 

“ujraSi” SesaZlebelia xeliT “=” simbolos gamoyenebiT. magaliTad, =SUM(C5 : 
C35). 

aq SUM( ) jamis funqcia axorcielebs (C5 : C35) ujrebSi Cawerili 

yoveldRiuri el-energiis Sekrebas da moTavsebas  C36 ujraSi.  
amgvari standartuli maTematikuri funqciebis gamoyeneba did damsaxurebad 

iTvleba Excel–is sistemaSi. igi aadvilebs araprofesionali-programisti 

momxmareblebisaTvis formulebis Setanis proceduras. 

 

 




