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T a v i 1 

marTvis organizaciuli sistemebis Taviseburebani da maTi 

srulyofis aspeqtebi avtomatizaciis safuZvelze 
 

marTvis obieqtebze gadawyvetilebaTa miRebis procesebis avtomatizacia 

Tanamedrove etapze ayenebs ganawilebuli adamianur - manqanuri sistemebis 

Seqmnis amocanas, romelic gankuTvnili iqneba mravalmizniani rTuli 

obieqtebis marTvis srulyofisaTvis. 

gamokvlevis simZimis centris aRniSnul problemaze gadatana 

gamowveulia marTvis ganawilebuli obieqtebis da informaciuli nakadebis 

didi dinamikiT da meores mxriv, modelirebis sruliad axali, obieqt – 

orientirebuli meTodebisa da enebis SeqmniT, rac saboloo jamSi 

uzrunvelyofs aseT obieqtebze gadawyvetilebis miRebis procesebis 

srulyofas. 

gansakuTrebul sirTules warmoadgens organizaciuli sistemebi, 

romlis elementia adamianebi, qcevis maRalganviTarebuli formebiT. garda 

amisa, organizaciul sistemebs axasiaTebs ramdenime specifikuri Tviseba. 

pirvel rigSi, es maTi warmomdgeni struqturebis sirTulea, romlebic 

Seicaven elementebs didi raodenobis sxvadasxva saxis maCveneblebiT da 

Sesasrulebeli funqciebiT, maT Soris aqtiurebs, romlebsac SeuZliaT 

zemoqmedeba moaxdinon TviT marTvis sistemaze. aqtiuri elementebia 

adamianebi, romlebsac gaaCniaT moqmedebis garkveuli Tavisufleba sistemis 

funqcionirebis farglebSi.  

garda amisa, sistemisaTvis gansakuTrebul mniSvnelobas Rebulobs masSi 

Semaval elementebs Soris kavSirebi. es kavSirebi SeiZleba atarebdes 

Zalian rTul xasiaTs. magaliTad, rodesac or elements Soris dgindeba 

ramdenime sxvadasxva saxis urTierTdamokidebuleba.  
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sistemebis arsebiT mxares warmoadgens maTi dinamikuroba, evoluciuri 

ganviTareba. droTa ganmavlobaSi icvleba TviT obieqtis struqtura, misi 

Semcveli elementebis funqciebi. evoluciuri ganviTareba erTis mxriv 

dakavSirebulia sistemis gareT momxdar cvlilebebTan, gauTvaliswinebeli 

aRSfoTebiTi zemoqmedebiT, xolo meores mxriv-Sinagani TviTorganizaciiT 

da srulyofiT.  

avtomatizebuli sistemis ageba gulisxmobs arsebuli marTvis sistemis 

Seswavlas da misi funqcionirebis adekvaturi modelis Seqmnas. yvela 

SemTxvevaSi rTuli sistemebis modelireba aucilebelia, winaaRmdeg 

SemTxvevaSi misi aRTqma rogorc erTianis da mTlianis SeuZlebelia. modeli 

igeba raTa ukeT iqnas gagebuli dasamuSavebeli sistema da misi meSveobiT 

gadawydes amocanebi, romlebic ganapirobeben avtomatizebuli sistemis 

formirebas. es amocanebia: 

• sistemis vizualireba mimdinare da momxmareblisaTvis sasurvel 

mdgomareobaSi; 

• ganisazRvros sistemis struqtura da qceva; 

• Seiqmnas Sabloni, romeliTac Semdeg moxdeba sistemis konstruireba; 

• agebuli modelebis gamoyenebiT moxdes miRebuli gadawyvetilebebis 

dokumentireba.  

 

§ 1.1. modelirebisadmi algoriTmuli da obieqt-orientirebuli 

midgoma  
Tanamedrove marTvis TeoriaSi amJamad arsebobs mravali modeli, romlebic 

aRwers saproblemo sferos sxvadasxva instrumentuli saSualebiT. 

nebismieri SeiZleba metnaklebad moergos dasamuSavebel sistemas, magram 

amave dros TiToeuli maTgani gavlenas axdens avtomatizebuli sistemis 

saboloo saxeze da gasaTvaliswinebelia, Tu ramdenad daakmayofilebs igi 
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momxmarebels. sistemebis modelirebis arsebuli midgomebidan umTavresi da 

aqtualuria algoriTmuli da obieqt - orientirebuli. 

AalgoriTmuli meTodi warmoadgens tradiciul midgomas 

avtomatizebuli sistemis Sesaqmnelad. ZiriTad samSeneblo blokebs 

warmoadgens procedurebi da funqciebi, xolo yuradReba pirvel rigSi 

eniWeba marTvis gadacemis sakiTxebs da didi algoriTmebis dekompozicias 

mcireze. cudi amaSi araferia, Tu ar CavTvliT imas, rom aseTi sistemebi 

arc Tu ise martivad adaptirdebian moTxovnilebis cvlilebisas an 

ganzomilebis gazrdisas, rac mTavaria am SemTxvevaSi maTi gamoyenebac 

sakmaod rTuldeba. 

avtomatizebuli sistemis damuSavebis Tanamedrove midgoma aris obieqt-

orientirebuli. aq ZiriTadi samSeneblo blokis saxiT gamodis obieqti an 

klasi. Yyvelaze zogadi azriT obieqti arsia saproblemo sferos 

leqsikonidan, xolo klasi warmoadgens erTi tipis mqone obieqtTa 

simravlis aRweras. Yyoveli obieqti xasiaTdeba mdgomareobiT (mas 

ukavSireben garkveul monacemebs) da qceviT (masze SeiZleba raimes gakeTeba 

an mas TviTon SeuZlia gaakeTos raime sxva obieqtze). 

organizaciuli sistemebis moyvanili Tvisebebidan gamomdinare, 

avtomatizaciisas garkveul SemTxvevaSi SeiZleba saWiro gaxdes saproblemo 

sferos ganzogadebuli warmodgena, xolo sxva SemTxvevaSi misi detaluri 

aRwera. nebismier SemTxvevaSi ukeTesi modeli iqneba is, romelic 

uzrunvelyofs detalizaciis saWiro donis amorCevas imisgan 

damokidebulebiT, Tu vin da ra daniSnulebiT uyurebs  sistemas. yvela 

SemTxvevaSi momxmareblisaTvis ufro met interes warmoadgens is, Tu ris 

gakeTebas SeZlebs igi  mocemuli sistemiT, xolo dammuSaveblisaTvis - Tu 

rogor gaakeTebs amas.    
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cxadia, yvelaze ukeTesi SemTxvevaa, rodesac agebuli modeli 

Seesabameba realobas. magram im SemTxvevaSi rodesac aseTi Sesabamoba 

darRveulia, SesaZlebeli unda iyos imisEdadgena, raSi gamoixateba 

gansxvaveba da ra gamomdinareobs aqedan. ramdenadac modeli yovelTvis 

amartivebs realobas, amocana imaSia, rom  am gamartivebam ar gamoiwvios 

raime arsebiTi danakargebi. 

organizaciuli sistemebis modelirebisas, mis calkeul Semadgenel 

elementebs Soris rTuli semantikuri kavSirebis arsebobis gamo, maTi 

srulyofili asaxvisaTvis mizanSewonilia ramdenime modelis Seqmna, 

romelic aRwers saproblemo sferos sxvadasxva xedviT da abstraqciiT. 

modelebi SeiZleba Seiqmnas da Seswavlil iqnan erTmaneTisagan 

damoukideblad, magram amasTan erTad isini rCebian urTierTdakavSirebulni. 

   aseTi midgoma savsebiT misaRebia obieqt-orientirebuli sistemebisaTvis. 

obieqt-orientirebuli midgoma programuli uzrunvelyofis dasamuSaveblad 

amJamad yvelaze aqtualuria, radgan man daanaxa sistemoteqnikosebs Tavisi 

sargeblianoba nebismieri ganzomilebisa da sirTulis sistemebis agebisas 

sxvadasxva sferoebSi.Ggarda amisa Tanamedrove daprogramebis enebis 

umravlesoba, instrumentuli saSualebebi da operaciuli sistemebi 

warmoadgenen, ama Tu im zomiT, obieqt-orientirebulebs. 

Tu miviRebT obieqt- orientirebul midgomas, maSin unda ganisazRvros 

rogor warimarTos sistemis Seswavla da analizi avtomatizebuli sistemis 

obieqt-orientirebuli arqiteqturidan gamomdinare.  

 

§ 1.2. obieqt-orientirebuli midgomiT marTvis organizaciuli 

sistemebis avtomatizaciis etapebi 
  

obieqt-orientirebuli midgomiT organizaciuli sistemebis 

avtomatizaciis sami ZiriTadi etapi arsebobs:  
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• sistemis analizi, romelic gulisxmobs sistemisadmi moTxovnebis 

gansazRvras, momxmarebelTa samuSao procesebisa da marTvis nakadebis 

aRweras; 

• daproeqteba, romelic gulisxmobs sistemis leqsikonis dadgenas da 

moTxovnaTa realizebis meqanizmebis formirebas;  

• realizeba, romelic gulisxmobs sistemis arqiteqturis dadgenas anu 

marealizebeli komponentebisa da mTlianad sistemis topologiis 

formirebas. 

maTgani iTvaliswinebs struqturul da qceviT modelirebas (ix.nax.1), 

ese igi statikuri da dinamikuri arsebis modelirebas. erTobliobaSi es 

etapebi saSualebas iZlevian gamoaSkaravdes yvelaze mniSvnelovani 

gadawyvetilebebi, romlebic exeba sistemas mTlianobaSi, xolo calke 

TiToeuli yuradRebas amaxvilebs erT aspeqtze, romlis ganxilva am saxiT 

martivdeba. 

avtomatizebuli sistemis agebisas Tavdapirvelad(sistemis analizi) 

saWiroa dadgindes Tu ras unda akeTebdes sistema gare meTvalyuris 

TvalsazrisiT. moTxovna – es sistemis sasurveli qcevaa momxmarebelTa 

TvalTaxedviT, romelic unda Seasrulos sistemam. amasTan momxmarebels 

mocemul etapze ar ainteresebs Tu rogor Seasrulebs sistema dasaxul 

amocanas. kargaT daproeqtebulma sistemam mTlianad unda Seasrulos yvela 

moTxovnebi, amasTan unda akeTos es saimedoT.  

moTxovnebi sistemisadmi unda Camoyalibdes damproeqteblis mier im 

pirebTan(aqtiorebi) erTad, romlebsac uSualo an iribi kavSiri aqvT 

sistemasTan. am mizniT dadgindeba sistemis garemocva – sistemis konteqsti, 

gamovlindeba aqtiorebi da dadgindeba aqtiorebisa da maTi rolebis semantika, 

amasTan erTad sistemis sasurveli qceva. gamokvlevis Sedegebs warmoadgenen 

precedentebis diagramis saxiT. 
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aqtiorTa rolebis semantikis aRwera faqtiurad niSnavs im samuSao 

procesebis da operaciebis aRweras, romelsac Sesabamisi aqtiorebi 

asruleben precedentiT gaTvaliswinebuli moqmedebebis Sesrulebisas. maTi 

modelirebisaTvis gamoiyeneba modelireba mimdevrobiTi(zogierT SemTxvevaSi 

paraleluri) bijebis saxiT, romelic aRwers marTvis nakadis gadasvlas 

erTi moqmedebidan meoreze (moRvaweobis diagrama). 

yoveli moTxovna realizdeba sxvadasxva scenariT. yoveli scenari 

aRwers erT garkveul marTvis nakads. srulyofili SeswavlisaTvis saWiroa  

TiToeuli scenaris aRwera. Sesabamisad, analizis mocemul etapze unda 

moxdes moTxovniT gaTvaliswinebuli marTvis nakadebis modelireba. 

amisaTvis mocemul etapze moTxovnaTa aRwerisaTvis mimarTaven qcevis 

modelirebas urTierTqmedebiT, romelic gamoixateba Setyobinebebis 

gacvlaSi obieqtebs Soris (urTierTqmedebis diagrama). 

daproeqtebis etapze unda dadgindes sistemis leqsikoni e.i. dadgindes 

arsebi, romlebic mniSvnelovania rogorc momxmareblebisaTvis ise 

dammuSaveblebisaTvis. obieqt-orientirebul sistemebSi aseTi abstraqciebi 

modelirdeba klasebis saxiT. amitom, yoveli abstraqciisaTvis unda 

dadgindes misi Sesabamisi movaleobebis simravle da damuSavdes atributebi 

da operaciebi, romlebic aucilebelia klasebis mier TavianTi movaleobebis 

Sesasruleblad.  

klasebi iSviaTad arseboben erTmaneTisagan damoukideblad, rogorc 

wesi isini sxvadasxva saSualebiT urTierTqmedeben erTmaneTTan. obieqt - 

orietirebuli modelirebisas gamoyenebaSia mimarTebebis sami saxe 

(damokidebuleba, Gganzogadeba, Aasociacia), romelTa meSveobiT unda 

aRweril iqnas klasebs Soris urTierT damokidebulebebi(klasebis 

diagrama). rac Tavis mxriv warmoadgens sistemis monacemTa bazis 

konceptualuri sqemis safuZvels. 
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Tu gaviTvaliswinebT organizaciuli sistemebis funqcionirebis 

sirTules, dinamiurobas da evoluciur ganviTarebas, unda gaviTvaliswinoT 

moTxovnaTa cvlilebis da agreTve axali moTxovnebis damatebis 

SesaZlebloba. amisaTvis unda dadgindes proeqtirebis nimuSebi(meqanizmebi) 

da arqiteqturuli nimuSebi(karkasebi). proeqtirebis nimuSebi aRweren 

struqturas da qcevas klasebis nakrebisaTvis, xolo arqiteqturuli 

nimuSebi struqturas da qcevas mTlianad sistemisaTvis. 

moTxovnaTa realizebis meqanizmebis modelireba xdeba kooperaciebis 

meSveobiT. kooperacia moicavs elementebis(klasebis) garkveul 

erTobliobas, maT Soris dadgenili urTierTqmedebiT, ris Sedegadac 

sruldeba Sesabamisi moTxovna.   

erToblivad moqmedi obieqtebis qcevis SeswavlasTan erTad xSirad 

saWiroa calkeuli obieqtebis qcevis analizi. es gansakuTrebiT exeba 

obieqtebs, romelTa qceva yvelaze kargad gamoixateba maTi reaqciiT 

sakuTari konteqstis gareT momxdar movlenebze(reaqtiuli obieqtebi). aseT 

obieqtebs aqvT mkafiod gamoxatuli sasicocxlo cikli. isini Cndebian, 

ganicdian evolucias TavianTi arsebobis garkveul stadiebze da Semdeg 

kvdebian an qrebian.  

aseTi obieqtebisaTvis interes warmoadgens pirvel rigSi -  mdgradi 

mdgomareobebi,  - movlenebi, romlebic axdenen gadasvlis iniciirebas erTi 

mdgomareobidan meoreSi da moqmedebebi, romlebic sruldeba mdgomareobis 

Secvlisas. 

reaqtiuli obieqtebis qcevis modelirebisaTvis gamoiyeneba 

mdgomareobis diagrama. igi gviCvenebs avtomats, romlis kerZo saxes 

warmoadgens moRvaweobis diagrama da gamoiyeneba samuSao procesebisa da 

operaciebis modelirebisaTvis. MmaSasadame, moTxovnebis realizebis 

saSualebebis dadgenisas sasargebloa rogorc moRvaweobis diagrama, ise 
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mdgomareobis diagrama. Mmagram Tu samuSao procesebis da operaciebis 

aRwerisas (moRvaweobis diagrama) asaxaven marTvis nakads moRvaweobidan 

moRvaweobamde, obieqtebis sasicocxlo ciklebis aRweraSi (mdgomareobis 

diagrama) warmodgenilia marTvis nakadi mdgomareobidan mdgomareobamde. 

rTuli organizaciuli sistemebis funqcionirebisas gamoiyofa 

garkveuli etapebi (procesebi), romlebic aucilebelia marTvis funqciebis 

gansaxorcieleblad. TiToeuli am procesTagani, flobs ra mocemuli 

procesisaTvis damaxasiaTebel marTvis nakads, Tavis mxriv SeiZleba 

Seicavdes SedarebiT mcire procesebs (Zafebs). mocemuli procesebi ar aris 

gamoricxuli warimarTon erTdroulad (paralelurad). gansakuTrebiT es 

mniSvnelovania ganawilebuli klient-serveruli sistemebis agebisas. 

TuMmimdevrobiT sistemebSi gvaqvs mxolod erTi marTvis nakadi da 

drois yovel momentSi sruldeba erTi da mxolod erTi moqmedeba, 

paralelur sistemaSi marTvis nakadebi ramdenimea, e.i. drois erTsa da imave 

momentSi sruldeba sxvadasxva moqmedeba. TiToeuli, erTdroulad 

Sesrulebadi marTvis nakadebidan, iwyeba damoukidebel procesSi an ZafSi 

Sesvlis wertilidan. 

procesis warmosadgenad, romlis konteqstSic sruldeba 

damoukidebeli marTvis nakadi, muSaobs sxvebis paralelurad da 

sargeblobs  misi Tanabari uflebebiT, gamoiyeneba Aaqtiuri klasi. 

Cveulebrivi(pasiuri) klasebisagan gansxvavebiT aqtiur klasebs aqvT unari 

TviTon moaxdinon damoukidebeli marTvis nakadis iniciireba. 

rTuli organizaciuli sistemebis avtomatizaciisas ganawilebuli 

samuSao adgilebiT unda dadgindes wesebis simravle, romliTac dadgindeba 

procesebis(aqtiuri klasebis) paralelurad da sinqronulad Sesruleba, 

aseve wesebis simravle, romliTac dadgindeba procesebis(aqtiuri klasebis) 

komunikacia. 
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amrigad, SesaZlebeli rom iyos sistemis sasurvel qcevaze msjeloba, 

iqmneba precedentebis diagrama. saproblemo sferos leqsikoni aRiwereba 

klasebis diagramis meSveobiT. imisaTvis, rom uCvenon leqsikonSi aRwerili 

arsebi rogor muSaoben erToblivad saWiro qcevis uzrunvelsayofad, 

sargebloben mimdevrobis, kooperaciis, mdgomareobaTa da moRvaweobis 

diagramebiT. sabolood logikuri sqemebi unda gardaiqmnan realur sagnebSi, 

magaliTad Sesrulebad programebSi, biblioTekebSi, cxrilebSi, failebSi da 

dokumentebSi.  

avtomatizebuli sistemis realizeba iTvaliswinebs swored sistemis 

arqiteqturis formirebas anu fizikuri aspeqtebis – komponentebis 

(logikuri arsebis fizikuri dajgufeba) da kvanZebis (aparatura, 

romelzedac ganlagdebian da sruldebian komponentebi) daproeqtebas. 

avtomatizebuli sistemis damuSaveba moiTxovs mowesrigebul midgomas 

imasTan, Tu rogor unda ganawildnen samuSaoebi da pasuxismgeblobebi 

organizaciaSi, romelic dakavebulia damuSavebis procesiT. obieqt-

orientirebuli midgomiT programuli sistemis damuSaveba xorcieldeba 

racionaluri unificirebuli procesis safuZvelze. aRniSnuli procesiT 

avtomatizebuli sistemis damuSaveba unda ganxorcieldes iteraciuli da 

inkrementuli kvlevis safuZvelze. 

iteracia es dasrulebuli etapia, romlis Sedegad gamomuSavdeba 

proeqtis versia, romelic axdens dagegmili funqciebis nawilis 

realizacias. Semdeg es versia iteraciidan iteraciamde farTovdeba mza 

produqciis miRebamde.  

inkrementuli procesi gulisxmobs sistemuri arqiteqturis mudmiv 

ganviTarebas axali versiebis gamoSvebisas, amasTan yoveli Semdegi versia 

winmdebaresTan SedarebiT ufro srulyofilia. procesi, romelic aris 

erTdroulad iteraciuli da inkrementuli, warmoadgens riskiT marTvads, 

ramdenadac am dros yovel axal versiaSi seriozuli yuradReba eniWeba im 

faqtorebis gamovlenas, romelic Seicavs udides risks proeqtis 

warmatebiT damTavrebisaTvis da mis minimumamde dasayvanad. 
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T a v i 2 

sistemis obieqt-orientirebuli analizi 
2.1. sistemisadmi moTxovnebis gansazRvra 

 

avtomatizebuli sistemis agebisas Tavdapirvelad saWiroa dadgindes 

Tu ras unda akeTebdes sistema anu ra moTxovnebs uyenebs sistemas 

momxmarebeli.  

moTxovna – es proeqtis Tavisebureba, Tviseba an sistemis qcevaa. 

MmoTxovnebis dadgenisas garkveul wilad aRiwereba kontraqtebis pirobebi, 

romelic daideba sistemasa da mis gareT myof arsebs Soris, romelSic 

deklarirdeba Tu ra unda akeTos sistemam. AamasTan, maT ar ainteresebs Tu 

rogor Seasrulebs sistema dasaxul amocanas, aramed is Tu ras gaakeTebs 

igi. kargaT daproeqtebulma sistemam mTlianad unda Seasrulos yvela 

moTxovnebi, amasTan unda akeTos es saimedoT. 

nebismieri sistema Tavis SigniT Seicavs garkveul arsebs, maSin 

rodesac sxva arsebi rCebian mis gareT. Aarsebi sistemis SigniT pasuxs 

ageben qcevis realizebaze, romelsac elodebian arsebi garedan. arsebi, 

romlebic imyofebian sistemis gareT da urTierTqmedeben masTan, Seadgenen 

mis konteqsts. MmaSasadame, konteqsts uwodeben sistemis garemocvas.  

  M moTxovnebi sistemisadmi unda Camoyalibdes analitikosebis mier im 

pirebTan erTad, romlebsac uSualo an iribi kavSiri aqvT sistemasTan. 

moTxovnebi, iseve rogorc sistemis garemocva – sistemis konteqsti 

SeiZleba gamoisaxos sxvadasxvanairad, arastruqturirebuli teqstidan 

dawyebuli, damTavrebuli formalur enaze warmodgeniT. funqcionaluri 

moTxovnebis umetesoba SeiZleba gamoisaxos precedentebis saxiT, risTvisac 

gamoiyeneba precedentebis diagramebi. 

 

 16



§ 2.1.1. precedentebi. precedentebis diagrama 
 

precendetebis an gamoyenebiT SemTxvevaTa diagramas uwodeben 

diagramas, romelzedac naCvenebia precedentebisa da aqtiorebis erToblioba 

da agreTve mimarTebebi maT Soris. 

Pprecedentebis diagrama Cveulebriv moicavs TavisSi: 

• Pprecedentebs; 

• Aaqtiorebs; 

• mimarTebebs D(damokidebulebis, ganzogadebis da asociaciis). 

precedents uwodeben garkveuli Tanmimdevrobis moqmedebaTa simravlis 

aRweras, romelsac asrulebs sistema imisaTvis, rom aqtiors SeeZlos 

miiRos gansazRvruli Sedegi.  

yovel precedents unda gaaCndes saxeli, romelic ganasxvavebs mas sxva 

precedentebisagan. grafikulad precedenti gamoisaxeba elifsis saxiT, 

romlis SigniT iwereba dasaxeleba. precedentis saxeli warmoadgens 

teqstur striqons 

 

 

 

  precedentebi da aqtiorebi. aqtiori warmoadgens damakavSirebeli 

rolebis simravles, romelsac precedentebis momxmareblebi asruleben 

maTTan urTierTobaSi. Cveulebriv aqtiori warmoadgens rols, romelsac 

TamaSobs pirovneba, mowyobiloba an sxva sistema. aqtiorebi gamoisaxebian 

Semdegi saxiT 

 

 

  
  

uwyisebis 

damuSaveba 

ganzogadeba 
Ddekanis 

moadgile 

dekani 
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aqtiorebi precedentebs ukavSirdebian mxolod asociaciuri kavSiriT. 

asociacia aqtiorsa da precedents Soris gviCvenebs, rom isini 

urTierToben, SesaZloa ugzavnian an Rebuloben erTmaneTisagan 

Setyobinebebs.  

precedentebi da movlenaTa nakadi. precedenti aRwers Tu ras akeTebs 

sistema, magram ar gansazRvravs Tu rogor akeTebs igi amas. modelirebis 

procesSi yovelTvis mniSvnelovania gamovyoT Sida da gare warmodgena. 

precedentis aRweraSi sasurvelia mieTiTos, Tu rogor da rodis iwyeba da 

mTavrdeba precedenti, rodis urTierTqmedebs aqtiorebTan da romel 

obieqtebTan icvlebian informaciiT. Yrogorc wesi, samuSaos dawyebisas 

movlenaTa nakadebs aRweren teqstis saxiT. sistemisadmi moTxovnebis 

dazustebis Sesabamisad gadadian grafikul gamosaxvaze urTierTqmedebis 

diagramis meSveobiT.  

Pprecedentebi da scenarebi. yovel precedents Seesabameba movlenaTa 

simravle, romlebic ganapirobeben misi ganxorcielebis sxvadasxva 

Tanmimdevrobas, anu scenars.A amitom, precedenti aRiwereba ara erTi, 

aramed TanamimdevrobaTa simravliT, ramdenadac precedentisaTvis 

damaxasiaTebeli yvela saintereso detalis gamoxatva erTi TanmimdevrobiT 

SeuZlebelia. Sesabamisad, sasurvelia gamoiyos mTavari (ZiriTadi) 

movlenaTa nakadi alternatiulebisagan. magaliTad, samoqalaqo 

samarTalwarmoebaSi precedents  “mesame piris CarTva” gaaCnia 

ganxorcielebis sxvadasxva variantebi: 

• dainteresebuli piris moTxovniT, romelic acxadebs damoukidebel 

moTxovnas davis saganze an mis nawilze; 

• dainteresebuli piris moTxovniT, romelic ar acxadebs damoukidebel 

moTxovnas davis saganze an mis nawilze; 

• erT-erTi mxaris iniciativiT. 

  Yyoveli varianti gamoisaxeba Tavisi TanmimdevrobiT, anu scenariT. 

Sesabamisad TiToeuli scenari warmoadgens erT SesaZlo variants mocemul 
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movlenaTa nakadSi. scenari – es moqmedebaTa garkveuli Tanmimdevrobaa, 

romelic warmoadgens sistemis qcevas. scenarebi iseTive damokidebulebaSi 

arian precedentebTan, rogoriTac egzempliarebi klasebTan, e. i. scenari – 

es precedentis egzempliaria.  

SedarebiT rTuli sistema Seicavs ramodenime aTeul precedents, 

romelTagan TiToeuli SeiZleba gaiSalos ramodenime aTeul scenarSi. 

yoveli precedentisaTvis SeiZleba gamoiyos ZiriTadi scenarebi, romelic 

aRwers ZiriTad Tanmimdevrobas, da damxmare, romlebic aRweren 

alternatiul Tanmimdevrobebs. 

 precedentebis organizeba.Pprecedentebis organizebisaTvis maT 

aerTianeben paketebSi an gansazRvraven maT Soris ganzogadebis, CarTvisa da 

gafarToebis kavSirebs.  

 Gganzogadeba niSnavs, rom precedenti Svilobili memkvidreobiT iZens 

Tavisi mSoblis qcevas da semantikas, SeuZlia Caenacvlos mas an Seavsos 

misi qceva. 

 CarTvis mimarTeba precedentebs Soris niSnavs, rom bazuri 

precedentis garkveul wertilSi Tavmoyrilia meore precedentis qceva. 

CarTvadi precedenti arasdros ar arsebobs avtonomiurad, aramed 

ganixileba rogorc momcveli precedentis nawili. SeiZleba CaiTvalos, rom 

bazuri precedenti iTavsebs CarTulebis Tvisebebs.  

gafarToebis mimarTeba gulisxmobs, rom bazuri precedenti moicavs 

sxva precedentis qcevas.Bbazuri precedenti SeiZleba iyos avtonomiurad, 

magram garkveul pirobebSi misi qceva SeiZleba gafarTovdes meores xarjze.  

magaliTad, samoqalaqo samarTalwarmoebaSi SesaZlebelia arseboba 

precedentis sarCelis registracia. mosarCeles mier sarCelis Setanis 

Semdeg, mosamarTle ganixilavs da sarCelis xasiaTis mixedviT, Rebulobs 
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gadawyvetilebas saqmis gaxsnis Sesaxeb, romlis amsaxveli precedentis 

diagrama moyvanilia nax.2.1.-ze.  

 

 

 

 

 

 

 

 

nax.2.1. 

amave sistemaSi mniSvnelovania saqmis momzadeba mTavar sxdomaze 

gansaxilvelad. mosamarTle urTierTqmedebs rogorc mosarCelesTan, ise 

mopasuxesTan da garkveul pirobebSi SeiZleba gafarTovdes mesame piriT. 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2.2. 

rogorc moyvanili magaliTebidan Cans ganzogadeba precedentebs Soris 

gamoisaxeba isriani xaziT, CarTvis mimarTeba gamoisaxeba isriani wyvetili 

sarCelis 

registracia 

sarCelis aRricxva 

JurnalSi 
statistikuri 

baraTis Sevseba mosamarTle 

saqmis gaxsna 

kancelariis 

muSaki 

mopasuxis Sesagebelis 

gagzavna mosarCeleze sarCelis da  

TandarTuli sabuTebis 

gagzavna mopasuxeze 

mesame piris 

CarTva 
extend 

CarTva Inclu

Inclu
saqmis 

momzadeba 

mesame piri 

damoukidebeli 

moTxovniT 

gafarToeba 

ganzogadeba 

mesame piri 

damoukidebeli 

moTxovnis gareSe 
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xaziT stereotipiT include, xolo gafarToebis mimarTeba igive saxiT 

stereotipiT extend. 

umaRles saswavleblebSi sagamocdo sesiis Catarebis Semdeg xdeba 

sagamocdo uwyisebis damuSaveba studentebis kursidan kursze gadayvanisa da 

gasaricxi studentebis gamovlenis mizniT,  aRniSnul qcevas aseve 

gamovsaxavT precedentebiT ix. nax.2.3. -ze. 

 

 stipendiebis  

daniSvna 
garicxvis 

brZanebis momzadeba 
 

 

 

 

 

 

 

 

 

nax.2.3. 

moyvanil magaliTebSi SesaZlebelia gamovyoT saerTo qceva (sarCelis 

registracia, saqmis momzadeba, sagamocdo uwyisebis damuSaveba) da 

variaciebi (sarCelis aRricxva JurnalSi, statistikuri baraTis Sevseba, 

saqmis gaxsna, gadayvanis brZanebis momzadeba, garicxvis brZanebis momzadeba, 

stipendiis daniSvna). TiToeuli maTganisaTvis unda CairTos qcevis 

specifikacia Tavidan teqstis saxiT, xolo analizis Semdeg etapze 

avtomatiT an urTierTqmedebiT. 

 

§ 2.1. 2. sistemis konteqstis da sistemisadmi moTxovnilebebis 

modelireba precedentebis diagramebiT 
 

sagamocdo 

uwyisebis 

damuSaveba 

gadayvanis 

brZanebis 

momzadeba 

dekani 

TanaSemwe 
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precendentebis diagramiT SesaZlebelia sistemis konteqstis 

modelireba. am mizniT sistemas Semoavleben warmosaxviT xazs da 

gamoavlenen aqtiorebs, romlebic imyofebian am xazis iqiT da 

urTierTqmedeben sistemasTan. precendentebis diagrama am etapze saWiroa 

aqtiorebisa da maTi rolebis semantikis identificirebisaTvis, amasTan 

erTad sistemis sasurveli qcevis specificirebisaTvis. mniSvnelovania 

sworad ganisazRvros aqtiorebi, ramdenadac es saSualebas iZleva aRvweroT 

arsebis klasebi, romlebic urTierTqmedeben sistemasTan.  

magaliTisaTvis ganvixiloT umaRles saswavleblebSi saswavlo 

procesis organizebis procesi. saswavlo procesis organizebis mizniT 

TiToeuli specialobis studentebisaTvis  dgeba saswavlo gegma. saswavlo 

gegma moicavs mocemul specialobaze Sesaswavl sagnebs kursebisa da 

semestrebis mixedviT, maTze gamoyofili kreditebis raodenobas, dadgenili 

normativebiT, semestrSi Sesaswavl sagnebze gamoyofili kreditebis jami ar 

unda aRematebodes 30-s, mTlianad kursze kreditebis jami toli unda 

iyos60-s(ix.nax.2.4.a).  

gamoyofili kreditebi gadaiyvaneba saaTebSi(1 EKTS=25.2 sT) da 

nawildeba saleqcio, praqtikuli, laboratoriuli, praqtikis, seminaris, 

sakurso samuSaos(proeqti) da studentTa damoukidebeli samuSaoebisaTvis 

semestris miTiTebiT(ix.nax.2.4.b).  

dadgenili saswavlo gegmis safuZvelze xdeba mocemuli specialobis 

akademiuri datvirTvis saaTebis gaangariSeba. rac gulisxmobs specialobis 

TiToeuli kursis sagnisaTvis gegmiT gaTvaliswinebuli saleqcio, 

praqtikuli, laboratoriuli, praqtikis(sawarmoo, saswavlo), seminaris, 

sakurso samuSaos(proeqti), testis Sedgenisa da testirebaze saaTuri 

ganakveTebis dadgenas.  

საბაკალავრო პროგრამის სტრუქტურა (მოდულები, საგნები, შესაბამისი კრედიტები) 
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nax.2.4.b 

gaangariSebis Semdeg etapze kursis TiToeuli jgufis kontigentis da 

saswavlo procesze dadgenili normativebis gaTvaliswinebiT dgindeba 

faqtiuri saleqcio, praqtikuli, laboratoriuli, praqtikis, seminaris, 
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sakurso samuSaos(proeqti), testis Sedgenisa da testirebaze saaTuri 

ganakveTebi. 

bolos xdeba jamuri mniSvnelobebis angariSi TiToeuli jgufis, 

kursis da mTlianad specialobisaTvis calkeuli rekvizitebis (leqcia, 

praqtikuli, laboratoriuli, sakurso samuSao-proeqti, sawarmoo-saswavlo 

praqtika, gamocda, testis Sedgena) mixedviT(ix.nax.2.5.).  

 
nax.2.5. 

gaangariSebuli datvirTva mtkicdeba institutis xarisxis marTvisa da 

saswavlo procesebis departamentSi. damtkicebis Semdeg xdeba misi 

ganawileba specialobis profesorebze.  

ganawilebisaTvis datvirTvis uwyisSi mocemuli profesoris 

kvalifikaciisa da specializaciidan gamomdinare moiniSneba sagani(leqcia, 

praqtikuli, laboratoriuli, praqtika, seminari, sakurso 

samuSao(proeqti), testis Sedgena da testireba), Sesabamisi jgufebiT. 

moniSnuli sagani Sesabamisi saaTuri ganakveTiT gadaitaneba profesoris 
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individualuri datvirTvis dokumentSi. moyvanili procesi grZeldeba 

manamde, sanam saaTuri ganakveTis jamuri raodenoba ar gaxdeba 

individualuri datvirTvis normirebuli raodenobis(600 sT) toli. 

dakompleqtebuli individualuri datvirTva arCeuli profesorisaTvis 

Tavsdeba karToTekaSi. anlogiuri procesi grZeldeba sanam specialobis 

yvela profesorisaTvis ar iqneba Sedgenili individualuri datvirTvis 

uwyisi(ix.nax.2.6.).  

 
nax.2.6. 

 

miRebuli individualuri datvirTvebi warmoadgenen safuZvels monacemTa 

dadgenisaTvis cxrilebis Sesadgenad. amisaTvis mowmdeba TiToeuli 

profesoris individualuri datvirTva mocemuli semestrisaTvis (sagani, 

leqcia, praqtikuli, laboratoriuli, sakurso samuSao-proeqti). 

dadgenili saaTebis raodenoba kviraSi gadaitaneba cxrilis dadgenis 

individualur monacemTa dokumentSi(ix.nax2.7.). 

 
kaTedra 
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monacemebi 

cxrilis Sedgenis Sesaxeb-----semestri 20---- 

(gvari, saxeli, mamis saxeli) 

 
 

 

 

sagnis dasaxeleba 
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romel dReebSi 

da saaTebSi 

SeuZlia 

mecadineobis 

Catareba 

          

nax.2.7. 

 

moyvanili procesis avtomatizaciis mizniT unda dadgindes konteqsti 

da moTxovnebi sistemisadmi. am mizniT viyenebT precedentebis diagramas, 

romelic moyvanilia nax.2.8.-ze.  

sistemis konteqstis modelirebisaTvis Tavidan axdenen sistemis 

garemomcveli aqtiorebis identificirebas. amisaTvis dgindeba is jgufebi, 

romlebisTvisac sistemis monawileobaa saWiro TavianTi amocanebis 

gadasawyvetad. ramdenadac mocemul amocanaSi ganixileba saswavlo procesis 

organizaciuli mxare, romelic moicavs saswavlo gegmis Sedgenas 

specialobebis mixedviT, maT safuZvelze specialobis datvirTvis 

gaangariSebas da ganawilebas, sistemis konteqsts Seadgenen ama Tu im 

specialobis(mimarTulebis) warmomadgenlebi(mimirTulebis xelmZRvaneli, 

mimarTulebis profesori, laboranti), romlebic diagramaze gamosaxulia 

sistemis SemomsazRvreli xazis gareT. SesaZlebelia msgavsi aqtiorebis 

organizeba ganzogadebisa da specializaciis mimarTebebis gamoyenebiT. 

gagebis  gaadvilebis mizniT yoveli aqtiorisaTvis SesaZlebelia 
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stereotipis Semotana. bolos, gansazRvraven sistemis precedentebTan 

kavSiris saSualebebs (diagramaze aqtiorebi asociaciuri mimarTebiT arian 

dakavSirebuli Sesabamis precedentebTan). 

saswavlo gegmis Sedgena

specialobis datvirTvis gaangariSeba

datvirTvis ganawileba

monacemebis Sedgena cxrilisaTvis

jgufebis dadgena

saswavlo disciplinebis dadgena

gegmiuri  saaTebis gansazRvra

«uses»

«uses»

«uses»

mimarTulebis profesori

mimarTulebis xelmZRvaneli

mimarTulebis laboranti

faqtiiuri  saaTebis gansazRvra

jamuri saaTebis gansazRvra

jamuri kreditebis dadgena

«uses»

+specialisti

*

+datvirTva

*

«uses»

«uses»

«uses»

+saswavlo gegma

1

+specialisti

*

1

1..*

1

1..*

kreditebis gadayvana

     
nax.2.8. 

 

sistemisadmi moTxovnilebebis modelirebisas precedentebis diagramas 

iyeneben sistemis sasurveli qcevis specificirebisaTvis. maTi saSualebiT 

sistema ganixileba rogorc “Savi yuTi“. Cans yvelaferi mis gareT, 

akvirdebian mis reaqcias movlenaze, magram araferi ician mis Sinagan 

mowyobaze. daadgenen ra sistemis konteqsts anu moxdeba garemomcveli 

aqtiorebis identificireba, yoveli aqtiorisaTvis ganixileba qceva, 
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romelsac is elodeba an moiTxovs sistemisagan. saerTo variantebs 

gamoyofen rogorc precedentebs. Tu raime qceva gamoiyeneba sxvebis mier, an 

dadgindeba qceva, romelic afarTovebs movlenaTa ZiriTad nakads, qcevis am 

variaciebs gamoyofen axal precedentSi. bolos, moaxdenen precedentebis 

diagramaze am precedentebis, aqtiorebisa da maT Soris mimarTebebis 

modelirebas. SesaZlebelia Ddaematos precedentebs SeniSvnebi, romlebic 

aRweren arafunqcionalur moTxovnebs. mocemuli magaliTisaTvis moTxovnebi 

sistemisadmi gamosaxulia diagramaze precedentebiT sistemis 

SemomsazRvreli xazis SigniT, romlebsac aqvT Semdegi Sinaarsi: 

• precedenti “saswavlo gegmis Sedgena” iTvaliswinebs garkveuli 

specialobis studentTaTvis saswavlo gegmis avtomatizebul 

(adamiani-kompiuteri) formirebas dadgenili normativebis 

dacviT(forma «saswavlo gegma» ix.nax.2.4.a,b). kerZod, unda 

gaTvaliswinebuli iqnas zogadsaganmanaTleblo, arCeviT da 

specialobis sagnebze gaTvaliswinebuli SezRudvebi kreditebis 

raodenobaze da saswavlo semestrSi(kursze) kreditebis raodenobaze 

dadgenili jamuri raodenoba.  

masSi CarTulia precedenti «jamuri kreditebis dadgena», romliTac 

gamoiTvleba TiToeul arCeul saganze gaTvaliswinebuli kreditebis 

raodenoba semestrebisa da kursebis mixedviT, precedenti «kreditebis 

gadayvana», romliTac dgindeba arCeul saganze(leqcia, praqtikuli, 

laboratoriuli, praqtika, seminari, sakurso samuSao(proeqti) da 

studentTa damoukidebeli samuSao) gaTvaliswinebuli saaTebi semestrSi 

kvireebis mixedviT(erTi semestri moicavs 15 saswavlo kviras).    

• precedenti “specialobis datvirTvis gaangariSeba” gulisxmobs 

specialobis mocemuli saswavlo gegmis Sesabamisi akademiuri 

datvirTvis saaTebis gaangariSebas jamuri mniSvnelobebiT kursebis 
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mixedviT da mTlianad specialobisaTvis (forma «specialobis 

datvirTva» ix.nax.2.5.). 

masSi CarTulia precedentebi «jgufebis dadgena», «saswavlo 

disciplinebis dadgena», «faqtiuri saaTebis gansazRvra», «gegmiuri saaTebis 

gansazRvra», «jamuri saaTebis gansazRvra». 

• precedenti “datvirTvis ganawileba” gulisxmobs individualuri 

datvirTvis uwyisebis formirebas da Senaxvas informaciul 

bazaSi(forma «individualuri datvirTva» ix.nax.2.6.). 

• precedenti “monacemebis Sedgena” gulisxmobs monacemebis dadgenas 

TiToeuli profesorisaTvis mocemul saswalo semestrSi cxrilis 

Sesadgenad da maT beWdvas Sesabamisi formis saxiT(forma «monacemebi» 

ix.nax.2.7.). 

amrigad, precedentebiT SesaZlebelia sistemis qcevis modelireba, 

risTvisac saWiroa mocemul elementTan urTierTqmedebaSi myofi 

aqtiorebis identificireba da organizeba. dadgindes maTi saerTo da 

specializebuli rolebi. yoveli aqtiorisaTvis ganxilul iqnas 

elementebTan misi urTierTqmedebis ZiriTadi da alternatiuli 

saSualebebi. gamoiyos iseTi urTierTqmedebebi, romlebic cvlian elementis 

mdgomareobebs. gamovlenili qcevis organizeba moxdes precedentis saxiT, 

xolo saerTo da gansakuTrebuli qcevis gamoyofisaTvis gamoyenebul iqnas 

CarTvisa da gafarToebis mimarTebebi.  

 

 

 

 

§ 2.2. samuSao procesebisa da operaciebis modelireba 
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sistemis konteqstis dadgenisa da aqtiorTa rolebis gansazRvris 

Semdeg unda dadgindes sistemis sasurveli qceva maTi warmodgeniT. aq 

ZiriTadi yuradReba fiqsirdeba moRvaweobaze aqtiorebis TvalTaxedvidan, 

romlebic TanamSromloben sistemasTan. am procesebis modelirebisaTvis 

gamoiyeneba moRvaweobis diagrama. 

 

§ 2.2.1. moRvaweobis diagrama 

 

moRvaweobis diagrama gamoiyeneba sistemis qcevis dinamiuri aspeqtebis 

modelirebisaTvis. misi meSveobiT SesaZlebelia gamoTvliTi procesebis 

mimdevrobiTi da paraleluri bijebis modelireba. moRvaweobis diagrama 

zogadaT Sesdgeba: 

• moRvaweobis da  moqmedebis mdgomareobebisagan; 

• gadasvlebisagan; 

• obieqtebisagan. 

Mmoqmedebis mdgomareoba iseTi mdgomareobaa, romlis Semdgomi 

dekompozicia SeuZlebelia. es niSnavs, rom maT SigniT SeiZleba xdebodes 

sxvadasxva movlenebi, magram moqmedebis mdgomareobaSi Sesrulebadi samuSao 

ar SeiZleba Sewyvetil iqnas. erTi moqmedebis mdgomareobis  xangrZlivoba 

ikavebs Zalian mcire dros. moqmedeba SeiZleba mdgomareobdes sxva 

operaciis gamoZaxebaSi, raime signalis gagzavnaSi, obieqtis SeqmnaSi an 

mospobaSi, gamosaxulebis gamoTvlaSi.  

misgan gansxvavebiT SeiZleba moRvaweobis mdgomareobebis Semdgomi 

dekompozicia, amis Sedegad Sesrulebadi moRvaweoba SeiZleba 

warmovadginoT sxva moRvaweobis diagramebis saxiT. moRvaweobis mdgomareoba 

ar aris elementaruli, anu SeiZleba Sewyvetil iqnas. amasTan igulisxmeba, 

rom maTi damTavrebisaTvis saWiroa sakmao dro. SeiZleba CaiTvalos, rom 
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moqmedebis mdgomareoba – es moRvaweobis diagramis kerZo saxea, ufro  

konkretulad ki – iseTi mdgomareoba, romlis Semdgomi daSla 

SeuZlebelia. rac Seexeba moRvaweobis mdgomareobas igi warmodgens 

Sedgenil mdgomareobas, romlis marTvis nakadi Seicavs sxva moRvaweobebisa 

da moqmedebebis mdgomareobebs. grafikulad moRvaweobisa da moqmedebis 

mdgomareobebi gamoisaxebian erTnairad, mxolod imis gansxvavebiT, rom 

pirvels SeiZleba gaaCndes damatebiTi moqmedebebi Sesvlisas da gamosvlisas 

e.i. moqmedebebi, romlebic sruldebian mocemul mdgomareobaSi Sesvlisas da 

gamosvlisas(ix.nax.2.9.). 

mdgomareobaSi Sesvlis Sedegad sruldeba Sesabamisi moqmedeba an 

moRvaweoba, xolo gamosvlisas marTva gadaecema Semdeg moqmedebas an 

moRvaweobas. aseTi gadacemis aRwerisaTvis gamoiyeneba gadasvlebi, romlebic 

miuTiTeben gzas erTi moqmedebis mdgomareobidan meoreSi. grafikulad igi 

gamoisaxeba isriani swori xaziT. aseT gadasvlebs uwodeben gadasvlebs 

dasrulebisas anu aratrigerul gadasvlebs, ramdenadac marTva sawyis 

mdgomareobaSi muSaobis dasrulebisas myisierad gadaecema Semdegs. 

aseTi martivi mimdevrobiTi gadasvlebi gvxvdeba yvelaze xSirad, magram 

mxolod isini arasakmarisia marTvis nakadebis modelirebisaTvis. iseve 

rogorc bloq – sqemebSi SesaZlebelia ganStoebis gamoyeneba, romelic 

aRwers Sesrulebis sxvadasxva gzebs gamomdinare bulis gamosaxulebis 

romeliRac mniSvnelobidan. ganStoebas aqvs erTi Sesasvleli da ori an 

meti gamosasvleli. diagramaze ganStoeba aRiniSneba rombiT, xolo 

gamosasvlelebze mieTiTeba piroba. moxerxebulobisaTvis SegviZlia 

visargebloT gasaReburi sityviT else, im gadasvlis aRsaniSnavaT, romelic 

unda airCes im SemTxvevaSi rodesac pirobebi yvela danarCeni 

gadasvlebisaTvis ar sruldeba. 

 sawyisi mdgomareoba 
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 brZanebis 

miReba  
moqmedebis 

mdgomareoba 
aratrigeruli gadasvla 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2.9. 

ganStoebis meSveobiT SesaZlebelia iteraciis realizebac. amisaTvis 

SemoaqvT moqmedebis ori mdgomareoba. pirvelSi dgindeba mTvlelis sawyisi 

mniSvneloba, meoreSi igi izrdeba, xolo ganStoebaSi gamoTvlili 

mniSvnelobiT dgindeba unda Sewydes iteracia Tu ara. 

gayofa paralelur StoebaT 

moRvaweobis mdgomareoba 

uwyisebis 

momzadeba() 

saboloo mdgomareoba 

uwyisebis 

registracia 

gamocdis 

Catareba 

[ar Catarda] 

[Catarda] 

gadayvanis 

brZanebis momzadeba 
garicxvis 

brZanebis momzadeba

brZanebis 

vizireba 

paraleluri Stoebis 

Serwyma 

ganStoeba 

piroba 

stipendiis daniSvnis 

brZanebis momzadeba

brZaneba 

[ar aris vizirebuli] 

brZaneba 

[vizirebulia] 

obieqtis traeqtoria 

uwyisebi 

[ar aris 

Sevsebuli] 

uwyisebi 

[registrirebulia] 

uwyisebi 

[Sevsebulia] 

obieqti 
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martivi da ganStoebadi gadasvlebi moRvaweobis diagramaze gamoiyeneba 

yvelaze xSiraT, magram gvxvdeba agreTve paraleluri nakadebi. aseTi 

paraleluri nakadebis gayofisa da Serwymis Sesrulebis aRniSvnisaTvis 

gamoiyeneba sinqronizaciis zRude, romelic ixazeba gamsxvilebuli 

vertikaluri an horizontaluri xaziT. yoveli paralelurad Sesrulebadi 

marTvis nakadi arsebobs damoukidebeli aqtiuri obieqtis konteqstSi, 

romelic modelirdeba procesis saxiT (ix.$ 3.5.). 

rogorc naxazidan Cans gayofis wertili Seesabameba erTi marTvis 

nakadis gayofas sam paralelurze. Agayofis wertilSi SeiZleba arsebobdes 

erTi Semavali da ori an meti gamomavali mimdevroba. gamomavali mimdevroba 

warmoadgens marTvis erT damoukidebel nakads. gayofis wertilis Semdeg 

moqmedebebi sruldebian paralelurad.  

konceptualuri TvalsazrisiT igulisxmeba namdvili paralelizmi, 

maSasadame erTdrouli Sesruleba, magram realur sistemebSi es SeiZleba 

Sesruldes (rodesac sistema ganlagebulia ramodenime kvanZze) da SeiZleba 

ara (im SemTxvevaSi rodesac sistema ganlagebulia mxolod erT kvanZze). 

Aukanasknel SemTxvevaSi adgili aqvs mimdevrobiT Sesrulebas nakadebs 

Soris gadarTviT, rac iZleva paralelizmis mxolod iluzias. 

moyvanili naxazidan agreTve Cans, rom Serwymis wertili warmoadgens 

ramodenime paraleluri nakadis sinqronizaciis meqanizms. am wertilSi 

Sedian ori an meti mimdevroba da gamodis mxolod erTi. Serwymis 

wertilSi paraleluri nakadebi sinqronizirdebian anu yoveli maTgani 

icdis sanam yvela danarCeni miaRwevs am wertils, romlis Semdegac 

Sesruleba grZeldeba erTi nakadis FfarglebSi. 

Bbolos unda aRiniSnos, rom unda daculi iqnas balansi gayofis da 

Serwymis wertilebs Soris. Ees niSnavs, rom nakadebis ricxvi, romlebic 
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gamodian gayofis wertilidan, toli unda iyos im nakadebis raodenobis, 

romlebic Semodis mis Sesabamis Serwymis wertilSi.  

moRvaweobis diagramebze SesaZlebelia obieqtebis gamosaxvac. marTvis 

nakadis Sinaarsidan gamomdinare moRvaweobis garkveuli saxeobebiT iqmneba 

mocemuli klasis obieqt-egzempliarebi(uwyisebi, brZanebebi), maSin rodesac 

moRvaweobis sxva saxeobebi axdenen am obieqtebis modificirebas. obieqtebi 

moRvaweobis diagramaSi CairTveba damokidebulebis mimarTebiT, romliTac 

isini ukavSirdebian im moRvaweobas an gadasvlas, sadac iqmnebian, 

modificirdebian an ispobian. obieqtisa da damokidebulebebis aseT 

monacvleobas uwodeben obieqtis traeqtorias, ramdenadac aRwers mis 

monawileobas marTvis nakadSi. obieqtis traeqtoriis garda moRvaweobis 

diagramaze SeiZleba uCvenoT Tu rogor icvleba misi roli, mdgomareoba da 

atributebis mniSvneloba. rogorc naCvenebia naxazze, obieqtis mdgomareobis 

gamosaxvisaTvis misi mniSvneloba Tavsdeba frCxilebSi da Tavsdeba obieqtis 

saxelwodebiT. 

biznes - procesebis modelirebisas xSirad mimarTaven diagramis 

dayofas jgufebad, romelTaganac TiToeuli warmoadgens ama Tu im 

ganyofilebis an Tanamdebobis piris dasaxelebas, romelic pasuxs agebs 

mocemul samuSaoTa Sesrulebaze. aseT jgufebs uwodeben bilikebs. yovel 

biliks eniWeba saxeli da gamosaxavs garkveul pasuximgeblobas masSi 

moTavsebul samuSaoebze. aqtiurobis diagramaze, romelic dayofilia 

bilikebaT, yoveli moRvaweoba miekuTvneba mxolod erT biliks, magram 

gadasvlebma SeiZleba gadakveTon bilikis sazRvrebi.  

§ 2.2.2. moRvaweobis diagramebis gamoyeneba marTvis nakadebis 
warmosadgenad 
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moRvaweobis diagrama SeiZleba daukavSiroT modelis nebismier 

elements misi qcevis vizualirebisaTvis, kerZod isini ganixilebian 

mTlianad sistemis, precedentebis, operaciis an klasis konteqstSi. 

sistemis dinamiuri aspeqtebis modelirebisas moRvaweobis diagramebi 

gamoiyenebian ZiriTadaT ori saxiT: samuSao procesebis modelirebisaTvis, 

operaciebis modelirebisaTvis.  

rogorc aRniSnuli iyo programuli sistemebi ar arseboben 

izolirebulad. yovelTvis aris garkveuli konteqsti, romlis farglebSic 

funqcionirebs sistema, amasTan igi yovelTvis moicavs aqtiorebs, romlebic 

urTierTqmedeben sistemasTan. nebismieri sawarmos masStabis biznesisaTvis 

gankuTvnili programuli uzrunvelyofis ganxilvidan Cans, rom 

avtomatizirebuli sistema muSaobs ufro maRali donis biznes-procesebis 

konteqstSi. aseTi biznes-procesebi warmoadgenen samuSao procesebis 

magaliTebs, ramdenadac aRweren, rogor funqcionirebs sawarmo da romeli 

obieqtebi arian maTSi CarTuli. 

samuSao procesebis modelirebisas yuradReba fokusirdeba 

moRvaweobaze aqtiorTa TvalTaxedvidan, romlebic TanamSromloben 

sistemasTan. isini gamoiyenebian biznes-procesebis vizualirebisaTvis, 

romlebic Seadgenen dasamuSavebeli sistemis arss. moRvaweobis diagramebis 

aseTi gamoyenebisas obieqtTa traeqtoriis modelirebas aqvs gansakuTrebiT 

didi mniSvneloba. 

samuSao procesis modelis asagebad gamoiyofa samuSao procesis 

romelime nawili. rTuli sistemebis proeqtirebisas, SeuZlebelia 

gamoisaxos yvela saintereso Tanmimdevroba erT diagramaze. airCeva 

obieqtebi, romlebzedac dakisrebulia pasuxismgebloba samuSao procesis 

ama Tu im nawilze. yoveli aseTi obieqtisaTvis Seiqmneba bilikebi. procesis 

sazRvrebis modelirebisaTvis axdenen samuSao procesebis sawyisi da 

saboloo mdgomareobebis pirobebis identificirebas. sawyisi mdgomareobidan 

dawyebuli aRiwereba moRvaweoba da moqmedeba, romlebic sruldeba drois 
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sxvadasxva momentSi da gamoisaxeba isini diagramaze moRvaweobis an 

moqmedebis mdgomareobis saxiT. 

rTuli moqmedebebi gamoiyofa moRvaweobis mdgomareobaSi da yoveli 

aseTi mdgomareobisaTvis unda Sedges moRvaweobis calke diagrama. 

miuTiTeben gadasvlebs, romlebic akavSireben am moRvaweobebisa da 

moqmedebebis mdgomareobebs. Tavidan yuradReba unda gamaxvildes 

mimdevrobiT nakadebze, xolo Semdeg gadadian ganStoebebze da bolos 

ganixileba gayofa da Serwyma. 

magaliTisaTvis nax.2.10.-ze moyvanilia moRvaweobis diagrama, romelic 

asaxavs wina paragrafSi aRweril samuSao process - saswavlo procesis 

organizebas umaRles saswavlebelSi. moyvanili teqstidan dgindeba, rom 

umaRles saswavlebelSi saswavlo procesis organizebaze pasuxismgebelia 

reqtorati, dekanati da departamenti (mimarTuleba). diagramaze TiToeuls 

Seesabameba biliki, romelSic asaxulia maT mier warmoebuli moqmedebebi.  

es moqmedebebi diagramaze gamosaxulia rogorc moqmedebis, ise moRvaweobis 

(saswavlo gegmis Sedgena, specialobis datvirTvis gaangariSeba, 

individualuri datvirTvis Sedgena, monacemebis Sedgena cxrilisaTvis) 

mdgomareobebiT. diagramaze naCvenebia agreTve obieqtebi(saswavlo gegma, 

datvirTva, individualuri datvirTva, monacemebi), romlebic formirdeba 

ama Tu im moqmedebis Sedegad da maTi traeqtoriebi.   erTi moqmedebidan 

meoreze gadasvla xorcieldeba rogorc pirdapiri(aratrigeruli), aseve 

pirobiTi gadasvlebiT. 

moRvaweobis mdgomareobebi Tavis mxriv warmoidginebian maTi moqmedebis 

aRmweri moRvaweobis diagramebiT, romlebic moyvanilia qveviT. maT Soris 

aris operaciebic, romliTac gamoisaxeba ama Tu im maCveneblis gamoTvlis 

procesi. 
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 nax.2.10. 
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yvelaze xSirad moRvaweobis diagramebs ukavSireben operaciebs(ix. $3.1). 

am SemTxvevaSi moRvaweobis diagramebi gamoiyenebian rogorc bloq-sqemebi 

gamoTvlis detalebis modelirebisaTvis. 

aseTi gamoyenebisas moRvaweobis diagrama xdeba Sesasrulebeli 

moqmedebebis bloq – sqema. operaciebis modelirebisaTvis gamovlindeba is 

abstraqciebi, romlebic ganekuTvnebian operacias, Mmas ganekuTvneba 

operaciis parametrebic. moaxdenen operaciis sawyisi da saboloo 

mdgomareobis pirobebis identificirebas. dawyebuli operaciis sawyisi 

mdgomareobidan aRiwereba moRvaweoba da moqmedeba, romlebic sruldeba 

drois sxvadasxva momentSi, amis Semdeg gamoisaxeba isini diagramaze 

moRvaweobis an moqmedebis mdgomareobis saxiT. aucileblobis SemTxvevaSi 

gamoiyeneba ganStoebis wertilebi pirobiTi gadasvlebis da iteraciis 

aRwerisaTvis. 

mxolod im SemTxvevaSi Tu operaciis mflobeli aqtiuri klasia(ix. 

$3.7) da amis aucilebloba warmoiSoba, gamoiyeneba gayofisa da Serwymis 

operaciebi Sesrulebis paraleluri nakadebis SesrulebisaTvis.  
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saswavlo gegmis Sedgena 

 

 

 
 arCeviTi sagnebis SerCeva 

specialoba 

sagnebi  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.2.11. 

Kkreditebis jamis dadgena 

(semestrSi, kursze) 

 jami=60? 

ki 

ara 

kreditebis ganawileba 

specialobis sagnebis 

SerCeva 

normativebi 

 

mTlianad sagnisaTvis gamoyofili 

kreditebis jamis dadgena 

 

Kkreditebis gadayvana akademiur 

saaTebSi 

Aakademiuri saaTebis ganawileba(leqcia, 
praqtikuli, laboratoria, praqtika, 

damoukidebeli samuSao)semestris 

gaTvaliswinebiT 
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specialobis datvirTvis gaangariSeba 
 
                                                                                                                                               
 
 

specialobis da kursis 

gansazRvra I=1 
 
 
 
 ara ki 

 I<=4
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

gegmiT gaTvaliswinebuli 

akademiuri saaTebis 

dadgena 
I=I+1 

I-uri kursis jamuri uwyisis 
formireba 

faqtiuri akademiuri 

saaTebis dadgena 

specialobis jamuri uwyisis 

formireba 

I-ur kursze saswavlo sagnis 

amorCeva 

 yvela sagania 

ganxiluli? 

ki ara 

I-ur kursze saswavlo 

jgufis amorCeva 

 yvela jgufia 

ganxiluli? 

ara ki 

kursze Sesaswavli 

disciplinebis dadgena 

kursze jgufebis 

dadgena 

I-uri kursis jamuri saaTebis 
dadgena 

 

specialobis jamuri saaTebis 

dadgena 

datvirTvis uwyisi 

 

nax.2.12. 
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kursze jgufebis dadgena 

 
                                                                                                                                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.2.13. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

jgufSi studentTa 

raodenobis gansazRvra 

jgufis nomris dadgena 

 bolo Canaweria? 

ki 

ara 

jgufuri 

gegma 

jgufis seqtoris 

gansazRvra 
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kursze Sesaswavli disciplinebis dadgena 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.2.14. 

disciplinaze gegmiT 
gaTvaliswinebuli saleqcio 

saaTebis raodenoba kviraSi(KL) 
 

disciplinis dasaxelebis 

dadgena 

 bolo Canaweria? 

ki 

jgufuri 

gegma 

disciplinaze gegmiT 

gaTvaliswinebuli praqtikuli 

saaTebis raodenoba kviraSi(KP) 
 

disciplinaze gegmiT 

gaTvaliswinebuli laboratoriuli 

saaTebis raodenoba kviraSi(KLab) 
 

disciplinaze gegmiT 

gaTvaliswinebuli sakurso samuSaos 

saaTebis raodenoba kviraSi(KSS) 
 

ara 
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gegmiT gaTvaliswinebuli akademiuri saaTebis dadgena 
 
                                                                                                                                     
 
 
 
 saswavlo semestrSi 

kviraTa raodenobis (N) 
dadgena  

jgufuri 

gegma  
 
 
 
 
 

kviraSi saleqcio (KL) 
saaTebis gansazRvra  

kviraSi praqtikuli (KP) 
saaTebis gansazRvra   

 
 
 

semestrSi saleqcio saaTebis 
gansazRvra 

semestrSi praqtikuli 
saaTebis gansazRvra  

 SL=N*KL SP=N*KP 

 
 
 kviraSi sakurso samuSaos (KS) 

saaTebis gansazRvra  

kviraSi laboratoriuli 

saaTebis gansazRvra KLab  
 
 
 semestrSi laboratoriuli 

saaTebis gansazRvra 
semestrSi sakurso samuSaos saaTebis 

gansazRvra  SLab=N*KLab SS=2*SR*KS 
 
 
 
 
 
 
 
 

nax.2.15. 
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faqtiuri akademiuri saaTebis dadgena                  
 
 
 
 
 davadginoT qarTuli 

seqtoris jgufebis 

raodenoba n 

 
 jgufuri 

gegma 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

nax.2.16. 

jgufSi studentTa 

raodenobis gansazRvra 
GR 

ki 

ara 

semestrSi faqtiuri saleqcio 
saaTebis gansazRvra 

FL=GL/n 

semestrSi faqtiuri 

praqtikuli saaTebi 
FP=2*GP 

semestrSi 

faqtiuri 

sakurso samuSao 

saaTebis 

gansazRvra 
FS=2*GR 

 

semestrSi faqtiuri 

laboratoriuli saaTebi 
FL=2*GP 

 GR>=20  GR>=30 

FL=GL FP=GP 

ara 

ki 

sawarmoo praqtika 
PR=60 

testireba testis Semowmeba gamocda 

T=GR/3 TS=4 G=6 

jgufis jamuri saaTebis formireba 

FS=FL+FP+Flab+FSS+G+T+TS+PR 
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kursis jamuri 

saaTebis dadgena  specialobis jamuri 

saaTebis dadgena  
 

  
 
 
 

saleqcio saaTebis 

raodenoba SL=SL+L 
 
 saleqcio saaTebis 

raodenoba L=L+FL  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2.17. 

 

praqtikuli saaTebis 

raodenoba P=P+FP 

laboratoriuli saaTebis 

raodenoba Lab=Lab+FLab 

 praqtikuli saaTebis 

raodenoba SP=SP+P 

laboratoriuli saaTebis 

raodenoba SLab=SLab+Lab 
 

sakurso samuSao saaTebis 

raodenoba SS=SS+FSS 
 

testis Sedgena TS=TS+FTS 
 

gamocdebi Gab=Gab+FGab 
 

 testireba T=T+FT 

sawarmoo praqtika 
SP=SP+FSP 

sakurso samuSao saaTebis 
raodenoba SSS=SSS+SS 

 

gamocdebi SGab=SGab+Gab 

 testireba ST=ST+T 

testis Sedgena STS=STS+TS 
 

sawarmoo praqtika 
SSP=SSP+SP 
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datvirTvis ganawileba 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.2.18. 

sagnis SerCeva datvirTvaSi 

 jami=600? 

ki 

ara 

specialobis 

profesorTa 

sia 

mocemuli sagnis Sesabamisi 

jgufebis amorCeva da 

datvirTvis kopireba 

specialobis profesoris 

arCeva 

specialobis 

datvirTva 

 aris? 

datvirTvis jamis dadgena 

arCeuli jgufebisaTvis 

ara 

ki 

jamebis dadgena calkeuli 

nominalebis mixedviT da 

individualuri datvirTvis 

dokumentis formireba

individualuri 

datvirTvis 

dokumenti 
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monacemebi cxrilis Sesadgenad 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.2.19. 
 

 

profesoris datvirTvis 

dadgena mocemul 

semestrSi 

 datvirTva 

aq s?

ki 

ara 

auditoriebis miTiTeba sagnis 

mecadineobis calkeuli 

saxeobebisaTvis 

dokumentis arCeva  

individualuri 

datvirTvis 

dokumenti 

profesoris datvirTvis 

(kviraSi) kopireba monacemTa 

dadgenis dokumentSi 

 aris? 

ara 

ki 

monacemTa dokumentis 

formireba da vizireba 

monacemebi 

cxrilis 

Sesadgenad 

saauditorio 

fondi 

individualuri 

datvirTvis 
dokumentebi 
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§ 2.3. marTvis nakadebis modelireba obieqtebs Soris 

urTierTqmedebiT 

 

analizis wina etapze moxda sistemis sasurveli qcevis warmodgena  

aqtiorebis TvalTaxedvidan, romlebic TanamSromloben sistemasTan. am 

samuSao procesebisa da operaciebis modelirebisaTvis gamoyenebuli iqna 

moRvaweobis diagramebi. am ukanaskneliT marTvis nakadi warmoidgineba 

moqmedebidan moqmedebamde. magram, rogorc aRniSnuli iyo obieqt-

orientirebul sistemebSi ZiriTad samSeneblo bloks warmoadgens 

obieqti(klasi), amitom mniSvnelovania igive marTvis nakadis warmodgena 

obieqtebs Soris urTierTqmedebiT. 

urTierTqmedebas uwodeben qcevas, romelic gamoixateba mocemul 

konteqstSi mocemuli erTobliobis obieqtebs Soris Setyobinebebis 

gacvlaSi, ris Sedegadac miiRweva gansazRvruli mizani. urTierTqmedebas 

adgili aqvs yovelTvis, rodesac obieqtebi dakavSirebulia erTmaneTTan. U 

urTierTqmedebaSi monawile obieqtebi SeiZleba iyvnen konkretuli 

arsebi an prototipebi. konkretuli arsebis saxiT obieqti warmoadgens 

raimes, realur samyaroSi arsebuls. magaliTad p, klasi adamianis 

egzempliari, SesaZlebelia aRniSnavdes konkretul adamians. piriqiT, 

prototipma p SesaZlebelia warmoadginos klasi adamianis nebismieri 

egzempliari.  

obieqtebs Soris kavSiri warmoadgens maT semantikur SeerTebas. 

zogadaT kavSiri warmoadgens asociaciis egzempliars(ix.$3.2.). Tu ori 

obieqti(klasi) Sedian asociaciaSi, maSin maT egzempliarebs Soris 

SesaZlebelia kavSiris arseboba. xolo, Tu or obieqts Soris arsebobs 

kavSiri, maSin erT erTs SeuZlia gaugzavnos Setyobineba meores. kavSiri 
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gansazRvravs gzas, romliTac erTi obieqti gadascems Setyobinebas 

meores(an Tavis Tavs). 

Setyobineba – obieqtebs Soris monacemTa gacvlaa, romlis drosac 

gadaicema garkveuli informacia imis gaTvaliswinebiT, rom pasuxad 

ganxorcieldeba garkveuli moqmedeba. yvelaze xSirad Setyobineba daiyvaneba 

operaciis gamoZaxebamde an signalis gagzavnamde, amave dros mas SeuZlia 

Seqmnas an mospos sxva obieqtebi.  

moqmedeba, romelic warmoadgens Setyobinebis miRebis Sedegs 

Sesrulebadi winadadebaa, romelic qmnis gamoTvliTi proceduris 

abstraqcias. moqmedebas SeuZlia gamoiwvios mdgomareobis Secvla. 

urTierTqmedebis agebisas SesaZlebelia ramdenime saxis moqmedebis 

modelireba: 

call(gamoZaxeba) – iZaxebs operacias, romelic gamoiyeneba obieqtze. 

obieqts SeuZlia gaugzavnos Setyobineba TavisTavs, rac gulisxmobs 

operaciis lokalur gamoZaxebas. 

return(dabruneba) – abrunebs mniSvnelobas gamomZaxebel obieqtTan. 

send(gagzava) – agzavnis signals obieqtTan. 

create(Seqmna) – qmnis axal obieqts. 

destroy(ganadgureba) – anadgurebs obieqts. obieqts SeuZlia 

gaanadguros Tavisi Tavi. 

rodesac obieqti iZaxebs operacias an ugzavnis signals meore obieqts, 

SetyobinebasTan erTad SeiZleba gadavceT misi faqtiuri parametrebi. aseve, 

rodesac obieqti ubrunebs marTvas meore obieqts, SesaZlebelia mivuTiToT 

dasabrunebeli mniSvneloba. 

rodesac obieqti ugzavnis Setyobinebas meore obieqts, mimRebs SeuZlia 

Tavis mxriv gaugzavnos Setyobineba mesame obieqts, am ukanasknelma meoTxes 

da a.S. SetyobinebaTa aseTi nakadi gvaZlevs mimdevrobas.  
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UurTierTqmedebaSi monawile obieqtebi arsebobs mTeli 

urTierTqmedebis manZilze. Mmagram zogjer obieqtebi saWiroa Seiqmnas 

(create) da ganadgurdes (destroy). es exeba kavSirebsac: mimarTebebi 

obieqtebs Soris SeiZleba aRiZvras an gaqres. imisaTvis, rom aRiniSnos 

obieqtebis an kavSirebis urTierTqmedebis procesSi warmoSobisa da 

gaqrobis faqti, elements uerTeben erTerT Semdeg SezRudvas: 

• new(axali) – gviCvenebs, rom egzemplari an kavSiri warmoiqmneba 

mocemuli urTierTqmedebis Sesrulebis dros; 

• destroyed(ganadgurebuli) – egzempliari an kavSiri nadgurdeba mocemuli 

urTierTqmedebis Sesrulebis dasrulebamde; 

• transient(droebiTi) – egzempliari an kavSiri iqmneba mocemuli 

urTierTqmedebis Sesrulebisas da nadgurdeba mis damTavrebamde. 

urTierTqmedebis saSualebiT SesaZlebelia marTvis nakadebis 

modelireba precedentebis an mTlianad sistemis SigniT. precedentebis 

konteqstSi urTierTqmedebiT aRiwereba scenari, romelic Tavis mxriv 

warmoadgens precedentis moqmedebis erT-erT nakads. analizis mocemul 

etapze unda moxdes moTxovnaTa realizebis meqanizmebis modelireba 

konkretuli struqturebisa da maT Soris urTierTqmedebis saxiT, rac 

gulisxmobs precedentiT gaTvaliswinebuli marTvis nakadebis modelirebas.  

urTierTqmedebis saSualebiT faqtobrivad aRiwereba moqmedebaTa 

Tanamimdevroba, romelsac asruleben obieqtebi. urTierTqmedeba grafikulad 

warmoidgineba urTierTqmedebis diagramis saxiT. 

urTierTqmedebis diagramiT marTvis nakadis modelirebisas pirvel 

rigSi ganisazRvreba urTierTqmedebis konteqsti da aRiwereba scenari, 

romelSic ganxorcieldeba urTierTqmedeba. amisaTvis xdeba obieqtTa 

identificireba, romlebic garkveul rols asruleben da dadgindeba maTi 
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sawyisi Tvisebebi, maT Soris atributebis mniSvneloba, mdgomareoba da 

roli. 

Tu modelSi yuradReba eniWeba obieqtebis struqturul organizacias, 

xdeba maTi kavSirebis identificireba, romlebsac aqvT mimarTeba monacemTa 

gacvlasTan urTierTqmedebis dros. Tu ZiriTadi yuradReba eniWeba droiT 

mowesrigebas, xdeba SetyobinebaTa formireba, romlebic gadaicema obieqtebs 

Soris.  

rogorc wesi, urTierTqmedebis diagramebi Seicaven: -obieqtebs; -

kavSirebs; -Setyobinebebs. 

Tu moRvaweobis diagrama aRwers gadasvlebs erTi moqmedebidan meoreze, 

urTierTqmedebis diagramaze aqcentireba xdeba marTvis nakadebis 

gadasvlebze obieqtidan obieqtze. maTi meSveobiT SesaZlebelia marTvis 

nakadebis mowesrigeba droSi da agreTve marTvis nakadebis struqturuli 

organizacia. 

 

§ 2.3.1. marTvis nakadebis mowesrigeba droSi 

 

marTvis nakadebis drois mixedviT mowesrigebisaTvis gamoiyeneba 

urTierTqmedebis diagramis erT-erT saxe mimdevrobiTobis diagrama, 

romelic yuradRebas amaxvilebs SetyobinebaTa drois mixedviT 

mowesrigebaze. 

mimdevrobiTobis diagramis asagebad saWiroa ganvalagoT obieqtebi, 

romlebic monawileobs urTierTqmedebaSi X RerZis zeda nawilis gaswvriv. 

Cveulebriv urTierTqmedebis iniciatori obieqti Tavsdeba marcxniv, xolo 

danarCenebi marjvniv (rac ufro Sors aris, miT ufro damokidebuli 

obieqtia). Semdeg Y RerZis gaswvriv ganalageben Setyobinebebs, romlebsac 

obieqtebi agzavnian da Rebuloben. amasTan rac ufro gviania miT ufro 
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qveviTaa. Ggarda amisa diagramaze uCveneben obieqtis sicocxlis xazs. es 

aris vertikaluri wyvetili xazi, romelic asaxavs obieqtis arsebobas 

droSi. obieqtebis umravlesoba, romlebic warmodgenilia urTierTqmedebis 

digramaze, arsebobs maTi urTierTqmedebis ganmavlobaSi, amitom maT 

gamoxataven diagramis zeda nawilSi, xolo misi sicocxlis cikli ixazeba 

zevidan qveviT. obieqtebi SeiZleba iqmnebodes urTierTqmedebis periodSic. 

maTi sicocxlis cikli iwyeba create Setyobinebis miRebiT. obieqtebi aseve 

SeiZleba daixuros (ganadgurdnen) urTierTqmedebis procesSi, aseT 

SemTxvevaSi maTi sicocxlis cikli mTavrdeba destroy Setyobinebis miRebiT.  

aRniSnul diagramaze uCveneben agreTve marTvis fokuss. igi gamoisaxeba 

sworkuTxediT, romelic miuTiTebs drois intervals, romlis 

ganmavlobaSic obieqti asrulebs garkveul moqmedebas uSualod an 

damokidebuli proceduriT. sworkuTxedis zeda xazi gautoldeba drois 

RerZze moqmedebis dawyebas, xolo qveda - mis damTavrebas. 

   MSesaZlebelia marTvis fokusis CarTva, gamowveuli rekursiiT (sakuTar 

operaciasTan mimarTva) an ukugamoZaxebiT meore obieqtis mxridan. Amas 

uCveneben marTvis meore fokusis agebiT, odnav marcxniv Tavisi mSoblisagan 

(dasaSvebia CarTva nebismieri siRrmiT). Tu marTvis Ffokusis ganlageba 

saWiroa mieTiTos maqsimaluri sizustiT, SeiZleba sworkuTxedi 

daiStrixos, im drois Sesabamisad, romlis ganmavlobaSic meTodi namdvilad 

muSaobs da ar gadascems marTvas meore obieqts. 

marTvis nakadebis mowesrigebisaTvis drois mixedviT Tavidan adgenen 

urTierTqmedebis konteqsts, es iqneba sistema, qvesistema, operacia an 

precedentis erT-erTi scenari. gansazRvraven urTierTmoqmed obieqtebs da 

ganalageben marcxnidan marjvniv ise, rom SedarebiT mniSvnelovani 

obieqtebi ganlagdes ufro marjvniv. adgenen yoveli obieqtisaTvis 

sicocxlis xazs. ufro xSirad obieqtebi arseboben mTeli 
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urTierTmoqmedebis ganmavlobaSi. xolo im obieqtebisaTvis, romlebic 

urTierTmoqmedebis procesSi ixureba(nadgurdeba), sicocxlis xazze 

naTlad unda uCvenon dabadebisa da sikvdilis wertilebi Sesabamisi 

stereotipiT. dawyebuli Setyobinebidan, romelic urTierTmoqmedebis 

inicirebas axdens, ganalageben yvela Semdeg Setyobinebas zevidan qveviT 

obieqtebis sasicocxlo xazebs Soris, unda Candes yoveli Setyobinebis 

Tviseba, magaliTad, misi parametrebi. Tu saWiroa SetyobinebaTa CarTva an 

gamoTvlis zusti intervalis miTiTeba, Seavseben obieqtebis sicocxlis 

cikls marTvis fokusiT. Tu saWiroa droiTi an sivrcobrivi SezRudvebis 

miTiTeba, Seavseben Setyobinebas droiTi aRniSvnebiT da daukavSireben 

Sesabamis SezRudvebs. marTvis nakadebis ufro formaluri aRwerisaTvis 

daukavSireben yovel Setyobinebas wina da Semdgom pirobebs. 

MmimdevrobiTobis yovel diagramaze SeiZleba mxolod erTi marTvis 

nakadis Cveneba, amitom, rogorc wesi, qmnian urTierTqmedebis ramdenime 

diagramas, romelTagan erTi iTvleba ZiriTadad, xolo danarCenebi aRweren 

alternatiul gzebs da gansakuTrebul pirobebs. MmimdevrobiTobis 

diagramebis aseTi erToblioba, SeiZleba gaerTiandes paketSi da mieTiTos 

TviTeuls Sesabamisi saxeli. 

magaliTisaTvis ganvixiloT precedenti “specialobis saswavlo gegmis 

dadgena” da aRvweroT scenari, romelzedac ganxorcieldeba urTierTqmedeba 

(ix. $2.1.2.). rogorc aRvniSneT, yovel precedentSi procesi SesaZlebelia 

sxvadasxva scenariT ganviTardes, romlebic movlenaTa nakadebiT aris 

gansazRvruli. Sesabamisad,EerT gamoyenebiT SemTxvevas SeiZleba hqondes 

ramodenime urTierTmoqmedebis diagrama, vinaidan misi ganxorcielebis 

scenari SeiZleba Sedgebodes alternatiul movlenaTa nakadebisagan. Cveni 

magaliTis SemTxvevaSi precedentis moqmedeba iwyeba mimarTviT saswavlo 

gegmis momzadebaze, romelsac Tan axlavs movlenaTa nakadebi, saswavlo 
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sagnebi (specialobis, arCeviTi) dadgenilia an ar aris dadgenili, saganze 

gankuTvnili kreditebi dadginda an ar dadginda. TiToeuli am movlenis 

farglebSi procesi SesaZlebelia sxvadasxva scenariT ganxorcieldes, 

romlebic ganapirobebs dokumentis saswavlo gegma formirebis sxvadasva 

variants.  

TiToeuli es scenari aRiwereba damoukidebeli urTierTmoqmedebis 

diagramiT. Yyvela SemTxvevaSi Tavdapirvelad xdeba mocemul precedentSi 

monawile obieqtebis identificireba, romlebic garkveul rols asruleben 

da dadgindeba maTi sawyisi Tvisebebi, maT Soris atributebis mniSvneloba, 

mdgomareoba da roli. Aamis Semdeg xdeba maT Soris kavSirebis 

identificireba.  

2.3.1. naxazze moyvanilia mimdevrobis diagrama marTvis ZiriTadi 

nakadisaTvis – specialobis saswavlo gegmis dadgena(ix. $ 2.1.2.). 

Cveulebriv scenaris inicializacias axdens klienti (Cven SemTxvevaSi 

mimarTulebis xelmZRvaneli), romelic irCevs mTavari fanjridan axali 

dokumentis Seqmnis opcias. ganvixiloT moqmedebis mimdevroba: 

1. momxmarebeli irCevs axali dokumentis(saswavlo gegma) Seqmnas; 

2. amis Semdeg mTavar fanjaras gamoaqvs ekranze specialobis saswavlo 

gegmisaTvis SesarCevi sagnebis nusxa; 

3. momxmarebeli irCevs arCeviT sagnebs da  moniSnavs Sesabamis velebs; 

4. moniSnuli arCeviTi sagnebi kopirdeba saswavlo gegmis formaSi;  

5. momxmarebeli irCevs specialobis sagnebs da  moniSnavs Sesabamis velebs; 

4. moniSnuli specialobis sagnebi kopirdeba saswavlo gegmis formaSi; 

5. momxmarebeli ecnoba sagnebze kreditebis dawesebis wesebs; 

6. momxmarebeli wesebis gaTvaliswinebiT anawilebs kreditebs arCeul              

sagnebze kursebisa da semestrebis mixedviT;  

7. gamoiTvleba kreditebis jami semestrebisa da kursebis mixedviT; 
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8. dgindeba normativebi kreditebis raodenobaze semestrsa da kursze; 

9. normativi ubrunebs moTxovnil mniSvnelobebs; 

 
saswavlo 
gegmis 

trafareti 
 

 

specialobis 
fanjara

specialobis 
sagnebi 

 

 

 

mimarTulebis 
xelmZRvaneli 

saswavlo gegma normativebi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2.3.1 

 

10. mowmdeba piroba - kreditebis jami semestrsa da kursze Tu 

akmayofilebs normativebs; 

11. momxmarebeli Rebulobs Setyobinebas piroba kmayofildeba; 

12. momxmarebeli qmnis klasis “specialobis saswavlo gegma” axal 

egzempliars da avsebs mas momxmareblis mier Seyvanili informaciiT. 

 

gamoZaxeba 

arCeviTi sagnebis moniSvna 

specialobis sagnebis moniSvna 

gaxsna  

copy 

copy 

normativebi 

return 

kreditebis ganawileba

klienti qmnis obieqti specialobis saswavlo gegma axal 

egzempliars 

create 

gacnoba 

kreditebis jamis gamoTvla 

piroba kmayofildeba 

pirobis Semowmeba 
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datvirTvis 
uwyisi

studentTa 

kontigenti

saswavlo 
gegma  normativi datvirTvis 

menejeri 
DkaTedris 
mdivani 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

nax.2.3.2. 

miRebuli saswavlo gegma gamoiyeneba dokumentis “specialobis 

datvirTva” Sesaqmnelad. nax.2.3.2.-ze naCvenebia dokumentis (specialobis 

datvirTva)  Seqmnis  scenari, romelic asaxavs im SemTxvevas, rodesac 

momxmarebels aqvs dokumentis Seqmnis ufleba. masze Cans sxvadasxva 

specialoba,   specialoba, kursi 
kursi 

semestrSi kviraTa 
raodenoba  

gegmiT gaTvaliswinebuli 
datvirTva semestrSi 

(i=1-m), (j =1-n): gegmiT gaTvaliswinebuli datvirTva kviraSi 

jgufebi(n)  

disciplinebi(m) 

return 

return 

SezRudvebi studentebis 
raodenobaze 

return 

faqtiurad gaTvaliswinebuli 
datvirTva semestrSi  

jamuri mniSvnelobis dadgena j-uri 
jgufisaTvis  

j>n: jamuri mniSvnelobis dadgena i-uri 
disciplinisaTvis 

i>m: jamuri mniSvnelobis dadgena yvela  
disciplinisaTvis 

Setyobineba gamoTvlis damTavrebis Sesaxeb

create 

klienti qmnis obieqti datvirTvis uwyisis axal 

egzempliars 
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obieqtebis urTierTqmedeba am SemTxvevisaTvis. mocemul SemTxvevaSi 

obieqtidan “saswavlo gegma” specialobisa da kursis mixedviT dgindeba is 

disciplinebi, romlebic iswavleba da obieqtidan “studentTa kontigenti” 

jgufebi, romlebic iricxebian mocemuli specialobis miTiTebul kursze 

(jgufis nomeri da jgufSi studentebis raodenoba). “normativebidan” 

dgindeba semestrSi kviraTa raodenoba, xolo “saswavlo gegmidan” gegmiT 

gaTvaliswinebuli datvirTva kviraSi(leqcia, praqtikuli, laboratoria, 

sakurso samuSao). miRebuli monacemebis safuZvelze datvirTvis menejeri 

angariSobs mocemul disciplinaze gegmiT gaTvaliswinebul datvrTvas 

semestrSi TiToeuli jgufisaTvis.  

jgufSi studentTa kontigentis gaTvaliswinebiT gamoiTvleba gamocdasa 

(sam studentze erTi saaTi), reitingze saWiro saaTebi da iangariSeba faqtiuri 

datvirTva semestrSi TiToeuli jgufisa da mTlianad disciplinisaTvis.  

aRniSnul process dokumentebis menejeri imeorebs disciplinebis 

raodenobis(m-jer), jgufebis raodenobis (n-jer) da kursebis(4) mixedviT. 

bolos iangariSeba jamebi calkeuli nominalebis  (leqcia, praqtikuli, 

laboratoria, sakurso samuSao, praqtika, magistratura, gamocda, reitingi, 

mTliani jami) mixedviT. gamoTvlis damTavrebis Sesaxeb Setyobinebis miRebis 

safuZvelze momxmarebeli qmnis obieqti “datvirTvis uwyisis” axal 

egzempliars, romelic gamoiyeneba “individualuri datvirTvis” dokumentis 

formirebisaTvis.   

nax.2.3.3.-ze naCvenebia dokumentis (individualuri datvirTva) Seqmnis  

scenari, romelic aseve asaxavs im SemTxvevas rodesac momxmarebels aqvs 

dokumentis Seqmnis ufleba. mocemul SemTxvevaSi xdeba specialobis 

profesoris amorCeva, romelic gadaitaneba individualuri datvirTvis 

trafaretSi. Semdeg xdeba specialobis datvirTvis vizualireba ekranze, 

saidanac amoirCeva disciplina, jgufis nomeri da Sesabamisi datvirTva  
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(leqcia, praqtikuli, laboratoria, sakurso samuSao, gamocda, reitingi), 

romelic aseve gadaitaneba “individualuri datvirTvis trafaretSi”.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2.3.3. 

gamoiTvleba amorCeuli datvirTvis jami da procesi meordeba sanam es 

jami ar gaxdeba individualuri datvirTvisaTvis normativiT 

gaTvaliswinebulis (600 sT) toli(an meti). pirobis dakmayoflebis Sesaxeb 

Setyobinebis miRebis safuZvelze momxmarebeli qmnis obieqti 

“individualuri datvirTvis uwyisis” axal egzempliars, romelic 

gamoiyeneba dokumentis formirebisaTvis ”monacemebi cxrilis Sesadgenad”.   

DkaTedris 
mdivani 

datvirTvis 

fanjara normativi 

specialobis 

datvirTva

specialobis 

profesori 

vizualireba 

sagnis SerCeva  

datvirTvis jamis 
gamoTvla 

jgufebis SerCeva 

amorCeva 

gaxsna 

g.s.m. 

copy 

copy 

normativi 

return 
pirobis 
Semowmeba piroba kmayofildeba 

klienti qmnis klasi ind.datvirTvis axal egzempliars 

create 

individualuri 

datvirTvis 
uwyisi 

individualuri 

datvirTvis 
trafareti 
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nax.2.3.4.-ze naCvenebia dokumentis (monacemebi cxrilis Sesadgenad)  

Seqmnis scenari.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2.3.4. 

 

iseve rogorc wina SemTxvevaSi urTierTqmedebis inicalzacias axdens 

momxmarebeli (kaTedris mdivani), romelic iZaxebs calkeuli profesorebis 

datvirTvas ekranze semestris gaTvaliswinebiT, moniSnavs da gadaaqvs 

disciplinebi, jgufebi da maTze gaTvaliswinebuli datvirTvebi(leqcia, 

praqtikuli, laboratoria, sakurso samuSao) kviraSi dokumentis 

trafaretSi. Tu disciplina moiTxovs specialur 

saleqcio(laboratoriuli) aiditorias igi dgindeba obieqtidan 

DkaTedris 
mdivani 

datvirTvis 

fanjara

saauditorio fondi 

individualuri 

datvirTvis 
uwyisi 

vizualireba 

mocemul semestrSi sagnis dadgena 

jgufebis dadgena 

amorCeva 

gaxsna  

pedagogis g.s.m. 

copy 

copy 

amorCeva 
copy 

datvirTva kviraSi(leqcia, laboratoria, praqtikuli, sakurso samuSao) 

klienti qmnis klasi «  monacemebi cxrilis Sesadgenad” 

axal egzempliars 

create 

monacemebi 

cxrilis 

Sesadgenad

trafareti 

semestris datvirTva amoiwura 
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saauditorio fondi da aseve gadaitaneba dokumentSi. mas Semdeg rac 

momxmarebeli miiRebs Setyobinebas datvirTvis fanjridan semestrSi 

datvirTvis damTavrebis Sesaxeb igi qmnis dokumentis “monacemebi cxrilis 

Sesadgenad” axal egzempliars. 

realuri drois sistemebSi erT erTi mniSvnelovani elementia dros 

modelireba. 

    realuri drois sistemebs uwodeben imitom, rom igi Tavis funqciebs 

unda asrulebdes mkacrad gansazRvrul absolutur an SefardebiT drois 

momentebSi da amaze xarjavdes winaswar gansazRvrul an xSirad SezRudul 

dros. arsebul sistemebs Soris arsebobs iseTebi, romlebisTvisac reaqciis 

saWiro dro aRiricxeba nano an miliwamebiT.  

adgilmdebareoba  
 

 

 

 

 

 

 

nax.2.3.5. droiTi SezRudva  

 

magram gvxvdeba TiTqmis realuri drois sistemebi, romlebisTvisac 

reaqciisaTvis dasaSvebi dro – wamebi an ufro metic aris. realuri drois 

sistemebis modelirebis moTxovnilebis dasakmayofileblad Semotanilia 

grafikuli warmodgena droiTi niSnulis, droiTi gamosaxulebis da droiTi 

SezRudvis, rogorc es naCvenebia nax.2.3.5.-ze. 

c:klienti 

(location=konsoli) 
c:mimRebi 

(location=warmomadgenelTaserveri) 
m:serveri 

(location=serveri) 

a:baraTisSetana(region) b:baraTisSetana(region) 

droiTi aRniSvna 

{a:executionTime<10} ms} 

droiTi SezRudva droiTi gamosaxuleba
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droiTi niSnuli gamoiyeneba drois momentis aRniSvnisaTvis, romelSic 

moxda movlena. igi gamoisaxeba gamosaxulebiT, damokidebuli saxelisagan, 

romelic eniWeba Setyobinebas. 

droiTi gamosaxuleba es gamosaxulebaa, romlis mniSvnelobas 

warmoadgens absoluturi an SefardebiTi dro. droiTi SezRudva es 

semantikuri mtkicebaa SefardebiTi an absoluturi drois Sesaxeb.  

realuri drois sistemebi, rogorc es dasaxelebidan gamomdinareobs, 

mkacrni arian drois mimarT. movlenebi maTSi SeiZleba warmoebdes 

regularulad an spontanurad, magram nebismier SemTxvevaSi reaqciis dro 

movlenaze unda iyos gansazRvruli an absoluturi xangrZlivobiT, an 

movlenis aRZvris momentis mimarT. 

Setyobinebebis gadacema – es sistemis erT-erTi dinamiuri aspeqtia, 

amitom sistemis droiTi faqtorebis modelirebisas SeiZleba yovel 

Setyobinebas, romlebic monawileobas Rebuloben urTierTqmedebaSi mivceT 

saxeli, romelic gamoiyeneba rogorc droiTi niSnuli. 

droiTi gamosaxulebebis agebisaTvis gamoiyeneba funqciebi – startTime 

(dawyebis dro), stopTime(damTavrebis dro), executionTime(Sesrulebis 

dro), masSi gvxvdeba Setyobinebis saxelic, romelic monawileobas 

Rebulobs urTierTqmedebaSi. Sesabamisad, TuMmocemulia Setyobinebis 

saxeli, es sami funqcia SeiZleba gamoviyenoT nebismieri sirTulis droiTi 

gamosaxulebebis agebisaTvis. 

movlenis absoluturi dro, intervali movlenebs Soris da dro, 

romelic saWiroa moqmedebis SesrulebisaTvis – ai sami ZiriTadi droiTi 

aspeqti realuri drois sistemebisaTvis, romelTa modelirebisas 

gamoiyenebian droiTi SezRudvebi. 

droiTi SezRudvebis modelirebisas yoveli movlenisaTvis 

urTierTqmedebaSi unda dadgindes, iwyeba Tu ara igi drois gansazRvrul 
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absolutur momentSi. es Tviseba aRiniSneba movlenaze droiTi SezRudvis 

saSualebiT. Setyobinebebis yoveli interesmqone TanmimdevrobisaTvis 

urTierTqmedebaSi aseve ganisazRvreba, SezRudulia Tu ara misi Sesrulebis 

dro. es Tvisebac aRiniSneba Tanmimdvrobaze droiTi SezRudvis saSualebiT. 

yoveli droSi kritikuli operaciisaTvis ganixileba misi droiTi sirTule. 

es semantika damodelirdeba operaciaze droiTi SezRudvis saSualebiT.  

magaliTad, 2.3.6. naxazze marcxena SezRudva adgens sawyis dros 

ganmeorebadi movlenis ganaxleba gamoZaxebisaTvis. droiTi SezRudva naxazis 

SuaSi, adgens gamosaxulebisSetana gamoZaxebis maqsimalur xangrZlivobas. 

bolos, marjvena SezRudva adgens gamosaxulebisSetana gamoZaxebis movlenis 

droiT sirTules. 

 
 {a:startTime every 1 ms} 

 
s:sistemagenti p:servergverdi

 

 

 

 

 

nax.2.3.6. droiTi SezRudvebis modelireba 

 

 

 

 

 

 

 

 

 c:kamera  

a:ganaxleba() b:gamosaxulebisSetana() {gamosaxulebisSetana 
Sesrulebis dro 
(executionTime) 
proporciulia gamosaxulebis 

zomis} {b:executionTime<100ns} 
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§ 2.3.2. marTvis nakadebis struqturuli organizacia 

 

 marTvis nakadebis struqturuli organizaciis modelirebisaTvis 

gamoiyeneba urTierTqmedebis diagramis meore saxe - kooperaciis 

(Tanamoqmedebis) diagramas, romelic yuradRebas amaxvilebs Setyobinebis 

gamgzavni da mimRebi obieqtebis struqturul organizaciaze. 

kooperaciis diagramis SeqmnisaTvis urTierTqmedebaSi monawile 

obieqtebi unda ganlagdes grafis mwvervalebis saxiT. Semdeg kavSirebi, 

romlebic am obieqtebs akavSirebs, gamoisaxeba am grafis wiboebis saxiT. 

KkavSirebze uTiTeben Setyobinebebs, romlebsac obieqtebi Rebuloben an 

agzavnian. es saSualebas aZlevs momxmarebels miiRos naTeli warmodgena 

marTvis nakadze. 

2.3.6. naxazze moyvanilia UzemoT ganxiluli mimdevrobiTobis diagramis 

(saswavlo gegmis Sedgena) Sesabamisi kooperaciis diagrama. Ddiagramaze 

warmodgenilia xuTi obieqti: mimarTulebis xelmZRvaneli, specialobis 

sagnebi, specialobis fanjara, normativebi, saswavlo gegmis trafareti, 

saswavlo gegma. movlenaTa nakadi danomrilia Tanamimdevrulad.  

moqmedeba iwyeba imiT, rom kaTedris mdivani axdens specialobis 

sagnebis vizualirebas specialobis fanjaraSi. mimarTulebis xelmZRvaneli 

moniSnavs ra specialobis da arCeviT sagnebs, gadaitaneba saswavlo gegmis 

trafaretSi. normativebidan  dgindeba sagnebze dasaSvebi kreditebis 

odenoba da semestrsa(kursze) maTi zRvruli mniSvneloba. saswavlo gegmis 

trafareti axdens kreditebis jamis gamoTvlas semestrSi(kursze) da 

amowmebs normiT gaTvaliswinebul pirobas. mas Semdeg rac 

klienti(specialobis xelmZRvaneli) Rebulobs Setyobinebas, rom piroba 

daculia igi qmnis dokuments specialobis saswavlo gegma axal 

egzempliars.M 
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G2. vizualireba specialobis 
specialobis fanjara

 

 

 

 

 

 

 

 

 

 

 

nax. 2.3.6. 

mimdevrobiTi nakadebis modelirebis garda SesaZlebelia ufro rTuli 

nakadebis modelireba, rogoric aris iteracia da ganStoeba. iteracia 

warmoadgens SetyobinebaTa ganmeorebad Tanamimdevrobas. misi 

modelirebisaTvis Setyobinebis nomris win TanamimdevrobaSi ismeba 

iteraciis gamosaxuleba mag., i=1-n. iteracia uCvenebs, rom Setyobineba 

ganmeordeba mocemuli gamosaxulebis Sesabamisad. Aanalogiurad, piroba 

warmoadgens Setyobinebas, romlis Sesruleba damokidebulia bulis 

gamosaxulebis gamoTvlis Sedegze. pirobis modelirebisaTvis Setyobinebis 

rigiTi nomris win ismeba gamosaxuleba mag., x>0. Yyvela alternatiul 

Stos eqneba erTi da imave nomeri, magram piroba yoveli StosaTvis unda 

daeniSnos ise, rom ori maTgani maT Soris ar sruldebodes erTdroulad.  

UurTierTqmedebisas obieqtebis atributTa mniSvnelobebi, maTi 

mdgomareoba an roli, rogorc wesi icvleba. igi SeiZleba gamoixatos 

obieqtis aslis SeqmniT atributTa sxva mniSvnelobiT, mdgomareobiT da 

 
sagnebi 

saswavlo gegmis 

trafareti 

normativebi 

G3. specialobis da 

arCeviTi sagnebis 

moniSvna 

G3.1.copy  

1. gamoZaxeba 

4. kreditebis 
ganawileba 

G5. kreditebis jamis 

gamoTvla 

7. pirobis Semowmeba 
9. create 

saswavlo 

gegma 

mimarTulebis 
xelmZRvaneli 

6.2. return 
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roliT. urTierTqmedebis diagramaze maT akavSireben Setyobinebis 

stereotipiT become.  

iseve rogorc mimdevrobiTobis diagramaze, erT kooperaciis 

diagramaze SesaZlebelia uCvenon mxolod erTi marTvis nakadi, amitom 

rogorc wesi, qmnian urTierTqmedebis ramodenime diagramas, romelTaganac 

erTi iTvleba ZiriTadaT, xolo danarCenebi aRweren alternatiul gzebs.  

2.3.7.-ze moyvanilia kooperaciis diagrama, romelic Seesabameba 

precedents “datvirTvis Sedgena”, romelzec asaxulia ori iteracia. erTi 

asaxavs ganmeorebad Setyobinebebs kursze Sesaswavli yoveli axali 

disciplinisaTvis(i=1-m), xolo meore(CarTulia pirvelSi) asaxavs 

ganmeorebad Setyobinebebs kursze arsebuli yoveli jgufisaTvis(j =1-n). 

amrigad, marTvis nakadebis struqturuli organizaciis 

modelirebisaTvis unda Ddadgindes urTierTqmedebis konteqsti, es iqneba 

sistema, qvesistema, operacia an precedentis erT-erTi scenari. 

ganvsazRvroT urTierTqmedebis scenari, dadgindeba ra, Tu  romeli 

obieqtebi monawileoben masSi. Gganalageben maT kooperaciis diagramaze 

grafis mwvervalebad, ise rom mniSvnelovani obieqtebi aRmoCndes diagramis 

centrSi, xolo maTi mezoblebi napirze. gansazRvraven TiToeuli am 

obieqtis sawyis Tvisebebs. Tu atributis mniSvneloba, obieqtebis roli da 

mdgomareoba urTierTqmedebisas icvleba, diagramaze moaTavseben 

dublikatebs axali mniSvnelobebiT da daakavSireben maT Setyobinebis 

stereotipiT become da copy, Sesabamisi rigiTi nomrebis darTviT. 

detalurad aRiwereba kavSirebi obieqtebs Soris, romelTa gaswvrivac 

gadaicema Setyobinebebi. Tavidan mieTiTeba kavSiri asociacia. isini yvelaze 

mniSvnelovania, ramdenadac warmoadgens struqturul SeerTebebs. 

dawyebuli Setyobinebidan, romelic urTierTqmedebis inicirebas axdens, 
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daukavSireben yvela danarCen kvanZebs Sesabamis Setyobinebebs, moiniSneba 

rigiTi nomrebi. 

 

 

5. gegmiuri datvirTva  

semestrSi G 

 

7. faqtiuri datvirTva  

semestrSi 

 

8. jamuri mniSvnelobis dadgena 

j-uri jgufisaTvis 

 

9. J>n: jamuri mniSvnelobis 

dadgena i-uri disciplinisaTvis 

 

10. i>m: jamuri mniSvnelobis 

dadgena yvela disciplinisaTvis 

4. (i=1-m), (j =1-n): gegmiT 
gaTvaliswinebuli datvirTva 

kviraSi 

 

 
datvirTvis 

menejeri

 

 

 

 

 

 

 

 

 

 

 

nax.2.3.7. 

 

 

 

 

saswavlo gegma 

studentTa 

kontigenti 

 

normativebi 

G1. specialoba, 
kursi 

11. gamoTvla 
damTavrda 

G2.1.jgufebi(n),  
studentTa raodenoba 

G2. specialoba, 

kursi

6. SezRudvebi studentTa 

3. kviraTa 

raodenoba 

semestrSi 

G4.1. return 
G6.1. return 

12. create 

2. disciplina(m) 

datvirTvis 

uwyisi 

mimarTulebis 
xelmZRvaneli 

3.1. return 
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T a v i 3 

sistemis daproeqteba 

3.1. klasebi 

 

sistemis modelireba obieqt-orientirebuli midgomiT gulisxmobs 

arsTa identificirebas, romlebic mniSvnelovania ama Tu im TvalsazrisiT. 

Tu romeli arsebi airCeva da rogori kavSirebi damyardeba maT Soris, 

cxadia damokidebulia imaze, Tu rogor iqneba gamoyenebuli sistema.  

Sesabamisad daproeqtebis pirvel etapze unda ganisazRvros romel 

elementebs-abstraqciebs iyeneben momxmareblebi da dammuSaveblebi TiToeul 

precedentSi gaTvaliswinebuli moqmedebebis aRwerisa da misi 

gadawyvetisaTvis. 

obieqt-orientirebul sistemebSi yvela arsi modelirdeba rogorc 

klasebi. klasi es arsTa abstraqciaa, igi warmoadgens ara individualur 

obieqts, aramed arsTa erTobliobas. terminebs “saswavlo gegma” da “Cemi 

saswavlo gegma” arsebobs fundamentaluri gansxvaveba. pirveli – es 

mxolod abstraqciaa, romelic aRwers saswavlo gegmis garkveul tips 

sxvadasxva TvisebebiT, maSin rodesac meore warmoadgens konkretul 

egzempliars am abstraqciis, romelic arsebobs realur samyaroSi da mis 

yovel Tvisebas aqvs realuri mniSvneloba. 

abstraqcia aRwers sagnis idealur arss, egzempliari – mis konkretul 

materializacias. erT abstraqcias SeiZleba gaaCndes ramodenime 

egzempliari. mocemuli egzempliarisaTvis yovelTvis arsebobs abstraqcia, 

romelic gansazRvravs saerTo maxasiaTeblebs yvela msgavsi 

egzempliarebisaTvis. 
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egzempliars(Instance) uwodeben abstraqciis konkretul 

materializacias, romlis mimarT SeiZleba gamoyenebul iqnas operaciebi da 

romelsac SeuZlia Seinaxos maTi Sedegebi. cnebebi “egzempliari” da 

“obieqti” praqtikulad sinonimebia. egzempliars gamoxataven xazgasmuli 

saxeliT. 

obieqtebi – es klasebis egzempliarebia. obieqti ara marto ikavebs 

adgils realur samyaroSi, maTze SesaZlebelia aseve manipulireba. 

operaciebi, romlebic sruldeba obieqtebze, gamocxaddeba mis abstraqciaSi. 

es miuTiTebs imaze, rom yoveli obieqti xasiaTdeba mdgomareobiT. 

obieqtis mdgomareobas uwodeben misi yvela Tvisebebis erTobliobas da 

maT mimdinare mniSvnelobebs. TvisebaTa ricxvSi Sedis obieqtTa atributebi. 

maSasadame, obieqtis mdgomareoba dinamiuria da misi vizualizaciisas 

faqtiurad aRiwereba misi mdgomareoba drois mocemul momentSi da sivrcis 

mocemul wertilSi. vasrulebT ra obieqtze operacias, faqtiurad vcvliT 

mis mdgomareobas. magram, aqve unda aRiniSnos, rom obieqtis gamokiTxvisas 

mdgomareoba ar icvleba.  

maSasadame, klass uwodeben obieqtTa erTobliobis aRweras saerTo 

atributebiT, operaciebiT, mimarTebebiT da semantikiT. 

aqedan gamomdinare SeiZleba CaiTvalos, rom “saswavlo gegma” aris 

obieqtebis klasi, saerTo TvisebebiT, rogoric aris specialoba, kursi, 

jgufis nomeri, disciplinis dasaxeleba da a. S. amasTan calkeuli 

specialobis jgufuri gegmebi ganixileba rogorc klasi “saswavlo 

jgufuri gegma”-s egzempliarebi anu obieqtebi. 

yovel klass unda gaaCndes saxeli, romelic ganasxvavebs mas sxva 

klasebisagan. klasis saxeli - es teqsturi striqonia. saxelis garda  

klasis daxasiaTebisaTvis gamoiyeneba atributebi, operaciebi da 

movaleobebi. 

 68



klasis grafikuli gamosaxvisas miuTiTeben rogorc saxels, ise 

atributebsa da operaciebs.  movaleobebs gamosaxaven klasis qveda nawilis 

specialur ganyofilebaSi. isini SeiZleba miuTiToT agreTve SeniSvnebSi.     

Q  

jgufuri gegma  
 atributebi 

 

     M 
operaciebi 

 

 movaleobebi 

 

 

atributi - klasis dasaxelebuli Tvisebaa, romelic Seicavs 

mniSvnelobaTa simravles, romelsac Rebuloben am Tvisebis egzempliarebi. 

klass SeiZleba qondes atributebis nebismieri raodenoba an saerTod ar 

qondes. atributi warmoadgens samodelo arsis garkveul Tvisebas, romelic 

saerToa mocemuli klasis yvela obieqtisaTvis. magaliTad, klientis 

modelirebisas SeiZleba miuTiToT gvari, saxeli, misamarTi, telefoni da 

dabadebis TariRi. maSasadame, atributi warmoadgens obieqtis monacemebis an 

misi mdgomareobis abstraqcias. drois yovel momentSi obieqtis nebismier 

atributs gaaCnia savsebiT garkveuli mniSvneloba. atributis saxeli, iseve 

rogorc klasis, SeiZleba iyos nebismieri teqsturi striqoni.  

 
s: 

 

 

 

 

 

 

operacias uwodeben momsaxurebis realizacias, romelic SeiZleba 

moTxovnil iqnas mocemuli klasis nebismieri obieqtisagan qcevaze 

zemoqmedebisaTvis. sxva sityvebiT rom iTqvas, operacia – es abstraqciaa 

saswavlo gegma 
 
Sifri: 2202 
specialoba: informaciis damuSavebisa da 

egzempliari atributebis 

miTiTebuli mniSvnelobebiT 
marTvis avtomatizebuli sistemebi 

kursi: 1 

sagnis dasaxeleba: daprogramebis 

safuZvlebi 
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imisa, Tu risi gakeTeba SeiZleba obieqtze. klass SeiZleba qondes 

operaciebis nebismieri raodenoba an saerTod ar qondes. operaciis saxeli, 

iseve rogorc klasis, SeiZleba iyos nebismieri teqsturi striqoni. 

operaciis aRwerisas SeiZleba miuTiToT parametrebi, maTi tipi da 

mniSvnelobebi, funqciebis SemTxvevaSi – dasabrunebeli mniSvnelobis tipi. 

klasis Mmovaleobebi - es Taviseburad kontraqtia, romelsac igi unda 

daemorCilos. GgansazRvraven ra klass Sesabamisad mieTiTeba, rom yvela mis 

obieqtebs aqvT erTgvarovani mdgomareoba da qceva. Sesabamisi atributebi da 

operaciebi warmoadgenen swored im Tvisebebs, romlis meSveobiTac 

sruldeba klasis movaleobebi. MmagaliTad, klasi “saswavlo gegma” pasuxs 

agebs informaciaze kursze arsebul saswavlo jgufebze da Sesaswavl 

disciplinebze, maTze gamoyofil kreditebze  da a.S. 

klasebi, xasiaTdebian aseve iseTi damatebiTi TvisebebiT(garda im 

martivebisa, romelic ganxiluli iyo), rogoric aris xedva, moqmedebis are, 

jeradoba da sxva.  

xedva. erT-erTi detali, romelic sakmaod mniSvnelovania atributebisa 

da operaciebisaTvis es aris maTi xedva. Tvisebis xedva miuTiTebs SeiZleba 

Tu ara igi gamoyenebul iqnas sxva klasis mier. bunebrivia, es gulisxmobs 

TviT klasis xedvas. erT klass SeuZlia “Sexedos” meores, Tu igi imyofeba 

pirvelis moqmedebis sferoSi da maT Soris arsebobs pirdapiri an uSualo 

mimarTeba. obieqt-orientirebul sistemebSi arsebobs xedvis sami done: 

• public(gaxsnili) – nebismieri gare klasi, romelic “xedavs” mocemuls 

SeuZlia isargeblos misi gaxsnili TvisebebiT. aRiniSneba niSniT 

+(Sekrebis niSani) atributis an operaciis win. 

• proteqted(daculi) – nebismier STamomavals mocemuli klasisa 

SeuZlia isargeblos  misi daculi TvisebebiT. aRiniSneba #(diez) 

niSniT. 
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• private(daxuruli) – mxolod mocemul klass SeuZlia isargeblos 

daxuruli TvisebebiT. aRiniSneba simboloTi _(gamoklebis niSani). 

    klasis Tvisebebis xedvas gansazRvraven imisaTvis, rom damalon misi 

realizaciis detalebi da uCvenon mxolod is Taviseburebani, romlebic 

aucilebelia movaleobebis gansaxorcieleblad. es saSualebas gvaZlevs 

Seiqmnas saimedo da moqnili sistema. Tu xedvis simbolo ar aris 

miTiTebuli, Cveulebriv igulisxmeba, rom Tviseba aris gaxsnili. 

 

 

 

 

 

 

 

 

studenti 
 

daculi #specialoba: gaxsnili 
#kursi: 
 
+damateba 

 

moqmedebis are. klasis atributebis da operaciebis kidev erT 

mniSvnelovan maxasiaTebels warmoadgens moqmedebis are. romelime 

TvisebisaTvis moqmedebis aris miTiTebiT aRniSnaven, gamoavlens Tu ara igi 

Tavis Tavs sxva saxiT klasis yovel egzempliarSi, Tu Tvisebis erTi da 

imave mniSvneloba erToblivad gamoiyeneba yvela egzempliaris mier. obieqt-

orientirebul sistemebSi gansazRvrulia moqmedebaTa aris ori saxe: 

• instance (egzempliari) – klasis yovel egzempliars aqvs mocemuli 

Tvisebis sakuTari mniSvneloba. 

• classifier (klasifikatori) – klasis yvela egzempliarebi erToblivad 

iyeneben mocemuli Tvisebis saerTo mniSvnelobas. 

 rogorc wesi, samodelo klasebis Tvisebebs aqvT moqmedebis are 

egzempliari. Tvisebebi moqmedebis ariT klasifikatori yvelaze xSirad 

gamoiyeneba daxuruli atributebis aRwerisaTvis.  

+ganaxleba 

+Setana 

daxuruli 

-davalianeba() 

 71



qvemoT moyvanil naxazze Tviseba, romelsac aqvs moqmedebis are classifier  

xazgasmulia, xolo Tu xazgasmuli ar aris igulisxmeba moqmedebis are 

instance. 
 

 

 

 

jeradoba. klasebTan muSaobisas igulisxmeba, rom SeiZleba arsebobdes 

misi nebismieri raodenobis egzempliarebi. Tu rasakvirvelia is ar aris 

abstraqtuli klasi, romelsac saerTod ar gaaCnia egzempliarebi, Tumca mis 

Svilobilebs SeiZleba gaaCndeT nebismieri raodenobiT. 

klasis egzempliarebis raodenobas uwodeben mis jeradobas. klasis 

jeradoba mieTiTeba gamosaxulebiT zeda marjvena kuTxeSi. jeradoba 

gamoiyeneba atributebis mimarTac. atributis jeradoba iwereba 

gamosaxulebis saxiT kvadratul frCxilebSi da ganTavsdeba atributis 

dasaxelebis Semdeg. 

 
 

 

saswavlo gegma 
umaRlesi saswavleblis 

dasaxeleba: teqnikuri 
universiteti

 

 

$ 3.1.1. klasebis dadgena da movaleobebis ganawileba 

 

 
Kklasebis meSveobiT Cveulebriv gamoxataven abstraqciebs, romlebic 

gamoiyofa gadasawyveti amocanidan da gamoiyeneba mis gadasawyvetad. aseTi 

abstraqciebi warmoadgenen sistemis leqsikons e.i. warmoadgenen arsebs, 

romlebic mniSvnelovania momxmareblebisa da dammuSaveblisaTvis. imisaTvis, 

rom momxmarebelma srulad gamoyos es abstraqciebi mimarTaven 

precedentebis analizs maTi realizebidan gamomdinare. 

                                      * 
sagamocdo uwyisi 
 
studenti[1..*]: 

jeradoba 

 moqmedebis are  

klasi 
moqmedebis are  

egzempliari 
specialoba: 2202 
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precedentebis realizebis modelirebisaTvis obieqt-orientirebli 

midgomidan gamomdinare pirvel rigSi axdenen im struqturuli elementebis 

identificirebas, romlebic Seadgenen precedentis semantikas. amis Semdeg 

ganixilaven calkeul scenarebs, romlebic warmoadgenen mocemul 

precedents. am scenarebis dinamikas gamosaxaven am struqturul elementebs 

Soris urTierTqmedebiT, risTvisac sargebloben mimdevrobiTobis da 

kooperaciis diagramebiT.  

KaseTi struqturli elementebis identificirebis Semdeg, scenarebSi 

maTi rolidan gamomdiare, axdenen miRebul leqsikonSi Semaval arsTa 

movaleobebis gansazRvras. PprincipSi klasis movaleobebis raodenoba 

SeiZleba iyos nebismieri, magram kargaT struqturirebul klass aqvs sul 

mcire erTi movaleoba. modelis dazustebisas klasis movaleobebi 

gardaiqmnebian atributebisa da operaciebis erTobliobaSi, romlebmac unda 

uzrunvelyon maTi Sesruleba. 

MmagaliTad, umaRles saswavleblebSi saswavlo procesis organizebis 

sistemisaTvis gveqneba Semdegi klasebi: 

 pasporti 

specialoba: 

kursi: 

jgufis #: 

studentis g.s.m.: 

disciplinis 

dasaxeleba: 

Sefaseba: 

sagamocdo uwyisi 

nomeri: 

sagnis dasaxeleba: 
studentis g.s.m.: 

pedagogis g.s.m.: 

 

jgufuri gegma 
specialoba: 

kursi: 

disciplinis 

dasaxeleba: 

 

 

movaleobebis ganawilebis modelirebisaTvis moaxdenen ra sistemaSi im 

klasebis identificirebas, romlebic erToblivad ageben pasuxs garkveul 

moqmedebaze, gansazRvraven yoveli klasis movaleobas. miRebul klasebs 

ganixilaven rogorc erT mTlians, gamoyofen maTgan klasebs, romlebsac 
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Zalian bevri movaleobebi aqvT da dayofen SedarebiT mcire klasebaT – 

piriqiT, patara klasebs elementaruli movaleobebiT, gaaerTianeben ufro 

didSi. amrigad, gadaanawileben movaleobebs ise, rom yoveli abstraqcia 

gaxdes avtonomiuri. bolos, ganixilaven Tu rogor kooperireben klasebi 

erTmaneTTan da gadaanawileben movaleobebs iseTi angariSiT, rom arc erTi 

klasi kooperaciis CarCoSi ar akeTebdes Zalian bevrs an Zalian cotas. 

MmagaliTisaTvis moviyvanoT movaleobebis ganawileba zemoT moyvanili 

klasebisaTvis. 

 

  jgufuri gegma 

  movaleobebi 
• specialobaze arsebuli saswavlo 

jgufebis gansazRvra 

• specialobaze arsebuli 
disciplinebis dadgena 

 

pasporti 

Mmovaleobebi 

• studentTa 

moswrebis 

aRricxva da 

kontroli  

 

sagamocdo 

uwyisi 
movaleobebi 

• gamocdis 

Sedegebis 

fiqsireba 

  

 

   klasebis modelirebisas xelmZRvaneloben im mosazrebiT, rom yovel 

klass unda Seesabamebodes garkveuli arsi da konceptualuri abstraqcia im 

sferodan, romelTanac saqme aqvs momxmarebels an dammuSavebels. Seicavdes 

garkveuli movaleobebis nakrebs da asrulebdes yovel maTgans. gasagebi da 

martivi iyos, magram amave dros SesaZlebeli iyos misi gafarToeba da 

adaptacia. 

 

3.2. mimarTebebi 

 

abstraqciebis agebisas SesamCnevia, rom klasebi iSviaTad arseboben 

avtonomiurad. rogorc wesi isini sxvadasxva saSualebiT urTierTqmedeben 

erTmaneTTan. es imas niSnavs, rom sistemis modelirebisas saWiroa ara 
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marto arsTa identificireba, aramed unda aRiweros Tu rogor 

damokidebulebaSi arian erTmaneTTan. arsebobs mimarTebebis sami saxe, 

romlebic gansakuTrebiT mniSvnelovania obieqt - orietirebuli 

modelirebisaTvis: 

• damokidebuleba, romliTac aRiwereba klasebs Soris arsebuli 

gamoyenebis mimarTebebi. 

• Gganzogadeba, romlebic akavSireben ganzogadebul klasebs 

specializirebulTan. 

• Aasociacia, romlebic aRweren obieqtebs Soris struqturul 

kavSirebs. 

Yyoveli maTgani abstraqciebis sxvadasxva saxiT kombinirebis 

saSualebas iZleva. 

saswavlo procesis organizaciisas iseTi arsebi rogoric aris 

saswavlo gegma, uwyisi, pasporti gaxdeba dasamuSavebeli sistemis 

leqsikonis nawili. maTgan arc erTi ar arsebobs TavisTavad. uwyisebi da 

pasporti formirdeba saswavlo gegmis safuZvelze, romliTac 

uzrunvelyofen moswrebis aRricxvas studentebisaTvis. vaerTianebT ra am 

obieqtebs vqmniT ufro maRali donis arss – sagamocdo sesia.. 

Aarsebs Soris SeiZleba aRmovaCinoT ara marto struqturuli 

mimarTebebi. sagamocdo sesiis Catarebisas aucileblad gvaqvs uwyisi, magram 

is SeiZleba iyos sxvadasxva saxis. mag. jgufuri an individualuri, garda 

amisa zogi gankuTvnilia mimdinare gamocdisaTvis, zogierTi davalianebis 

likvidaciisaTvis. miuxedavad CamoTvlili gansxvavebebisa maTTvis 

damaxasiaTebelia saerTo Tviseba: yoveli uwyisi gankuTvnilia studentis 

moswrebis dasafiqsireblad. 

saSualebebi, romlebiTac elementebi ukavSirdebian erTmaneTs, 

modelirdebian mimarTebebis saxiT. Ees sami mimarTeba moicavs elementebis 
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urTierTqmedebis saSualebebis udides nawils, rac kargadD gamoisaxeba 

obieqtebs Soris kavSirebis saSualebebiT da miRebulia daprogramebis 

obieqt- orientirebul enebSi.  E 

TiToeuli dasaxelebuli mimarTebisaTvis arsebobs grafikuli 

gamosaxva, romelic naCvenebia qvemoT moyvanil magaliTze. es notacia 

saSualebas gvaZlevs movaxdinoT samodeliro mimarTebebis vizualireba 

gamoyenebeli daprogramebis enisagan damoukideblad, ise rom xazi gaesvas 

maT yvelaze mniSvnelovan Semadgenlebs: saxels, damakavSirebel arsebs da 

Tvisebebs. 

 

                                                                         

                                                                          

jgufuri gegma sagamocdo 

furceli  asociacia 

 

 

 

 

 

damokidebuleba es aris gamoyenebis mimarTeba, romlis mixedviTac erTi 

elementis specifikaciebis cvlilebas (mag. sagamocdo uwyisi), SeiZleba 

gavlena iqonios meore elementze, romelic mas iyenebs (mocemul 

SemTxvevaSi klasi pasporti), amasTan piriqiT ar aris aucilebeli. 

yvelaze xSirad damokidebulebas iyeneben klasebTan muSaobisas, 

imisaTvis rom gamovsaxoT operaciaTa signaturaSi is faqti, rom erTi 

klasi iyenebs meores argumentis saxiT e.i. erT klasSi momxdari cvlileba 

gamoisaxeba meores muSaobaze. magaliTad, pasportis monacemebi 

damokidebulia uwyisebisagan, romelic afiqsireben studentebis Sefasebas 

ama Tu im saganSi. 

pasporti sagamocdo 

uwyisi 
ganzogadeba 

damokidebulebaE 
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ganzogadeba es mimarTebaa saerTo arssa da mis konkretul 

gamovlinebas Soris. mas kidev uwodeben mimarTebas “warmoadgens”, imis gamo 

rom erTi arsi ufro zogadi warmoadgens meores kerZo SemTxvevas. 

ganzogadeba niSnavs imas, rom Svilobili obieqti SeiZleba gamoyenebul 

iqnas yvelgan, sadac gvxvdeba mSobeli klasis obieqtebi, magram ara piriqiT. 

sxva sityvebiT rom vTqvaT Svilobili SeiZleba davayenoT mSobelis magier. 

amasTan is memkvidreobiT Rebulobs mSobelis Tvisebebs, kerZoT mis 

atributebsa da operaciebs. xSiraT Svilobils gaaCnia Tavisi sakuTari 

atributebi da operaciebi, garda imisa rac gaaCnia mSobels. Svilobili 

Rebulobs operaciebs imave SemadgenlobiT mSoblisagan. 

klass, romelsac ar gaaCnia mSobeli, magram aqvs Svilobili uwodeben 

bazurs an fuZiseuls (fesvs), xolo klass romelsac ar aqvs Svilobili- 

foTlovans (leaf). 

Mganzogadebis mimarTebis modelirebisas Tavidan gansazRvraven 

atributebs, operaciebs da movlenebs, romlebic saerToa ori an meti 

klasisaTvis. es elementebi gamoitaneba saerTo klasSi, axali klasis 

Sesaqmnelad. amasTan yuradReba misaqcevia imaze, rom doneebi ar aRmoCndes 

Zlian bevri.EimisaTvis, rom miuTiTon modelSi SedarebiT specializebuli 

klasebis mier memkvidreobiT aRebuli Tvisebebi ufro zogadisagan, 

gamoiyeneba ganzogadebis mimarTeba mimarTuli Svilobilidan mis mSobelze. 

asociacias uwodeben struqturul mimarTebas, romelic gviCvenebs, rom 

erTi tipis obieqtebi garkveulad dakavSirebuli arian meore tipis 

obieqtebTan. dasaSvebia SemTxveva, rodesac asociaciis orive bolo erTi da 

imave klass ekuTvnis. es niSnavs, rom klasis romelime obieqtze dasaSvebia 

daukavSirdes sxva obieqtebi imave klasidan. asociacias, romelic akavSirebs 

or klass uwodeben binaruls. SesaZlebelia, Tumca iSviaTia, Seiqmnas 
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asociacia, romelic akavSirebs erTdroulad ramodenime klass, maT 

uwodeben n- aruls.  

arsebobs oTxi damateba, romelic gamoiyeneba asociaciasTan mimarTebaSi. 

dasaxeleba. asociacias SeiZleba mieniWos saxeli da misi kiTxvis 

mimarTuleba.    
saxeli         mimarTuleba 

 
         

                                                              

muSaobs 
adamiani kompania 

asociacia 
 

roli. klasi, romelic monawileobs asociaciaSi, akisria masSi 

garkveuli roli. SegviZlia miuTiToT es roli.  

  

                                                                       

asociacia 

kompania adamiani samuSaos 

damkveTi 
muSaki 

 

 roli 

roli – es garkveuli arsebis qcevaa konkretul konteqstSi an sxva 

sityvebiT – piri, romliTac abstraqcia mimarTulia samyaros mimarT.  

jeradoba. xSiraT modelirebisas saWiroa mieTiTos, ramdeni obieqti 

SeiZleba daukavSirdes asociaciis erTi egzempliariT. am ricxvs uwodeben 

asociaciis rolis jeradobas. mas miuTiTeben mniSvnelobaTa diapazonis 

saxiT. mag. erTi (1), erTi an noli (0..1), “bevri” (0..*), erTi an meti (1..*). 

SesaZlebelia mieTiTos garkveuli ricxvi- (3).…qvemoT moyvanili 

magaliTidan gamomdinareobs, rom erTi an meti muSaki muSaobs nebismier (*) 

kompaniaSi.           
jeradoba 

 

                                                                          adamiani kompania 
samuSaos 

damkveTi 
muSaki  
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agregireba. ubralo asociacia or klass Soris gamosaxavs 

struqturul mimarTebas Tanabar arsebs Soris, rodesac orive klasi 

imyofeba erT konceptualur doneze da arc erTi ar aris ufro 

mniSvnelovani meoresTan SedarebiT. magram amas garda gvxvdeba SemTxvevebi, 

rodesac saWiroa modelireba mimarTebisa “nawili/mTeli”. erTerT klass 

aqvs meti rangi(mTeli) da Sedgeba ramodenime ufro mcire rangis 

nawilebisagan. aseTi tipis mimarTebas uwodeben agregirebas. grafikulad mas 

gamoxataven rombiT.E 

 ganyofileba kompania 

 

mTeli  agregireba nawili 

       garda zemoT moyvanili mimarTebebisa, Cven gvxvdeba kidev ori saxis 

mimarTeba: 

• KkavSirebi – mimarTebebi romlis meSveobiTac SesaZlebelia 

Setyobinebebis gadacema(ganxiluli iyo urTierTqmedebis ganxilvisas); 

• gadasvlebi – romliTac akavSireben mdgomareobebs avtomatSi(ganxiluli 

iqneba Sesabamisi struqturuli elementis ganxilvisas). 

struqturuli mimarTebebis modelirebisasGTavidan ganisazRvreba 

asociacia klasebis yoveli wyvilisaTvis. Tu erTi klasis obieqtebi 

urTierTqmedebdnen sxva klasis obieqtebTan gansxvavebulad, vidre es 

operaciis parametrebiT aris gansazRvruli, mizanSewonilia ganisazRvros am 

klasebs Soris asociacia. yoveli gansazRvruli asociaciisaTvis miuTiTeben 

jeradobas da rolebis dasaxelebas. Tu asociaciis erT-erTi klasi 

struqturulad an organizaciulad warmoadgens mTels asociaciis meore 

boloSi myofi klasis mimarT, aseTi asociacia moiniSneba rogorc 

agregireba. 
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$ 3.3. klasebis diagrama 

klasebis diagrama obieqt - orientirebuli sistemebis modelirebisas 

gvxvdeba yvelaze xSirad. aseT diagramebze uCveneben klasebs, interfeisebs 

da mimarTebebs(damokidebulebis, ganzogadebis, asociaciis) maT Soris. 

klasebis diagrama Cveulebriv gamoiyeneba sistemis leqsikonis da 

monacemTa bazis logikuri sqemis modelirebisaTvis.  

sistemis leqsikonis modelireba gulisxmobs gadawyvetilebis miRebas 

imis Sesaxeb, Tu romeli abstraqciebi arian sistemis nawili, xolo romeli 

ara. klasebis diagramiT saSualeba gveZleva ganvsazRvroT es abstraqciebi 

da maTi movaleobebi. 

logikuri sqema SeiZleba warmovadginoT rogorc monacemTa bazis 

konceptualuri proeqtis naxazi da misi modelirebisaTvis gamoiyeneba 

klasebis diagrama.  

samodelo sistemebis didi nawili Seicaven mdgrad obieqtebs, ese igi 

iseTebs, romlebic SesaZlebelia SevinaxoT monacemTa bazaSi da Semdeg 

saWiroebisamebr gamoviZaxoT. amisaTvis yvelaze xSirad iyeneben relaciur, 

obieqt-orientirebul an hibridul obieqt-relaciur monacemTa bazebs. 

monacemTa bazebis logikuri proeqtirebisaTvis xSirad iyeneben diagramebs 

“arsi-kavSiri” (E-R diagramebi). magram Tu klasikur E-R diagramebze 

ZiriTadi yuradReba gamaxvilebulia mxolod monacemebze, klasebis digramiT 

SesaZlebelia qcevis modelirebac. 

logikuri sqemis modelirebisaTvis Tavidan moaxdenen modelSi Semavali 

klasebis identificirebas, romelTa mdgomareobac unda Senaxul iqnas. 

gaxsnian klasebis struqturul Taviseburebebs. Ees niSnavs, rom 

detalurad mieTiTeba atributebi da gansakuTrebul yuradRebas aqceven 

asociacias. yoveli gansazRvruli asociaciisaTvis miuTiTeben jeradobas da 

rolebis dasaxelebas. saWiroebis SemTxvevaSi Seiqmneba Sualeduri 
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abstraqciebi logikuri sqemis gamartivebisaTvis. amisaTvis dadgindeba 

atributebi da operaciebi, romlebic saerToa ori an meti klasisaTvis, 

gamoitaneba es elementebi saerTo klasSi, raTa Seiqmnas axali klasi. 

ganixileba am klasebis qcevebi, amisaTvis dadgindeba operaciebi, romlebic 

mniSvnelovania monacemebTan mimarTvisaTvis da maTi mTlianobis dasacavad. 

cdiloben gamoiyenon instrumentaluri saSualebebi, romlebic saSualebas 

miscemen gardaqmnan logikuri proeqti fizikurSi. 

nax.3.1. moyvanilia klasebis diagrama, romelic Seesabameba umaRles 

saswavleblebSi ama Tu im specialobis saswavlo procesis organizebas. 

yvela klasi diagramaze, rogorc wina SemTxvevaSi, moniSnulia rogorc 

mdgradi(persistent), ese igi maTi egzempliarebi unda iyvnen monacemTa bazaSi. 

moyvanilia agreTve klasis atributebi. operaciebi, romlebic 

uzrunvelyofen maTze manipulirebas. monacemTa mTlianobis dacvas da 

vizualirebas, diagramaze ar aris naCvenebi.  

klasebs Soris sagani da saswavlo gegma arsebobs asociacia, romelic 

gviCvenebs, rom saswavlo gegma Seicavs sagans. nebismieri saswavlo gegma 

Seicavs sagnebis erT an nebismier raodenobas. 

anlogiurad klasebs profesori da individualuri datvirTva 

gansazRvrulia asociacia, romelic gviCvenebs, rom nebismier profesors 

unda gaaCndes individualuri datvirTva.  

klasebs saswavlo gegma da klasebs datvirTva da individualuri 

datvirTva gvaqvs damokidebulebis mimarTeba. riTac naCvenebia, rom yoveli 

datvirTva dgeba saswavlo gegmis safuZvelze, xolo individualuri 

datvirTva Tavis mxriv datvirTvis safuZvelze. 

sistemis daproeqtebisas mniSvnelovania aigos sistemebi amocanaTa 

mkafio gamijvniT. Ees gulisxmobs, rom sistemis ganviTarebisas cvlilebas 

mis erT nawilSi ar Seexos danarCens. Aam miznis misaRwevaT aucilebelia 

sistemis damakavSirebeli kvanZebis specificireba, romlebsac ukavSirdebian 
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damoukideblad cvalebadi nawilebi. Ddadgindeba ra SemdegSi ukeTesi 

realizacia, SesaZlebeli iqneba Seicvalos Zveli, ise rom ar Sewuxdes 

momxmarebeli. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.3.1. 

sagani 
dasaxeleba: 
Sifri: 

statusi: 

normativebi 
 

semestrSi kviraTa 
raodenoba: 

kreditebis raodenoba 

semestrSi: 

saaTebis raodenoba 

testis Sedgenaze: 

saaTebis raodenoba 
gamocdaze: 

profesoris datvirTva 

saswavlo welSi: 

 

 

saswavlo gegma 

 
sagani (): 
leqcia: 

praqtikuli: 

laboratoriuli: 

krediti semestrSi : 

krediti kursze :  
 

profesori 
g.s.m. : 

specialoba: 

jgufi 
nomeri: 

specialoba: 

kursi: 

st. raodenoba: 

auditoria 
nomeri: 
daniSnuleba: 

st. raodenoba: 

individualuri 

datvirTva 
 

g.s.m. : 

sagani : 

kursi : 

jgufi : 

leqcia 1 semestrSi: 
leqcia 2 semestrSi: 

praqtikuli 1 semestrSi: 

praqtikuli 2 semestrSi: 

laboratoriuli 1 semestrSi: 

laboratoriuli 2 semestrSi: 

sakurso 1 semestrSi: 
sakurso 2 semestrSi: 

gamocda 1 semestrSi: 

gamocda 2 semestrSi: 

testireba 1 semestrSi : 

testireba 2 semestrSi : 
 
 
 

cxrilis 
monacemebi 
g.s.m. : 

sagani : 
kursi : 

jgufi : 

leqcia : 

praqtikuli : 

laboratoriuli : 

sakurso : 
SeniSvna : 

 

specialobis 
datvirTva 

sagani : 

kursi : 

jgufi : 

leqcia 1 semestrSi: 

* leqcia 2 semestrSi: 

praqtikuli 1 semestrSi: 
praqtikuli 2 

semestrSi: 

laboratoriuli 1 

semestrSi: *
laboratoriuli 2 

semestrSi: 1..* 
 

1..* * *

1 

1 
1 * 

0..1 

* *
1..* 
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damakavSirebeli kvanZebis modelirebisaTvis gamoiyeneba interfeisebi. 

interfeisebi – es operaciebis erTobliobaa, romlebic axdenen 

momsaxurebis specificirebas, romelsac warmoadgenen klasebi. faqtiurad 

interfeisis gamocxadebiT dgindeba abstraqciis sasurveli qceva, maTi 

realizaciisagan damoukideblad. klientebs SeuZliaT daeyrdnon 

gamocxadebul interfeisebs, xolo damproeqtebels SeeZleba Seqmnas an 

iyidos misi nebismieri realizacia. mTavaria mxolod man Seasrulos 

movaleobebi, gamocxadebuli interfeisiT. 

 amrigad, interfeisebs uwodeben operaciebis nakrebs, romlebic 

klasebis mier gamoiyeneba momsaxurebis specificirebisaTvis. 

grafikulad interfeisi warmoidgineba wris saxiT. garda amisa, igi 

SeiZleba warmovadgenil iqnas rogorc stereotipuli klasi, raTa gaixsnas 

operaciebi da sxva Tvisebebi. 

 

 

 

 

 

“interface” dekani Sesia stereotipi 

ISesia 
 
uwyisebis momzadeba() 

operaciebi uwyisebis damuSaveba() 

 

yovel interfeiss unda gaaCndes sxvebisagan gansxvavebuli saxeli. 

interfeisis saxeli warmoidgineba teqsturi striqonis saxiT. imisaTvis, 

rom ganasxvavon klasisagan interfeisis saxels dasawyisSi emateba I.  

interfeisi axdens klasis specificirebas, magram ar axdens araviTar 

SezRudvas mis realizaciaze. klasi SeiZleba ramodenime interfeisebis 

realizebas axdendes. amasTan isini movaleobas iReben Seasrulon TavianTi 

yvela kontraqtebi, unda Seicavdnen meTodebs interfeisiT gamocxadebuli 

operaciebis realizebisaTvis. aseve klasi SesaZlebelia damokidebuli iyos 

ramodenime interfeisisagan. am dros is elodeba, rom gamocxadebuli 

kontraqtebi Sesruldebian maTi realizebadi garkveuli komponentebis 

nakrebiT. swored amitom amboben, rom interfeisi warmoadgens sistemaSi 
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damakavSirebel kvanZs. igi gansazRvravs kontraqtis pirobebs, romliTac 

orive mxares klients da momwodebels SeuZliaT imoqmedon erTmaneTisagan 

damoukideblad, mTlianad daeyrdnon ra urTierT movaleobebs. 

klasi, romelic iyenebs interfeiss, masTan dakavSireba xdeba 

damokidebulebis mimarTebiT. iqmneba ra axali interfeisi, pirvel rigSi 

uyureben operaciaTa simravles, romlebic gansazRvraven klasis serviss. 

interfeisi gansazRvravs kontraqtis pirobebs da klasis yvela 

egzempliarebi unda icavdnen am pirobebs. amasTan konkretul konteqstSi 

egzempliars SeuZlia warmoadginos mxolod is interfeisebi, romlebic 

mocemul situacias Seesabameba. es niSnavs, rom yoveli interfeisi 

gansazRvravs rols, romelsac TamaSobs obieqti. roli – es garkveuli 

arsis qcevaa konkretul konteqstSi an sxva sityvebiT – piri, romliTac 

abstraqcia mimarTulia samyaros mimarT. magaliTad, ganvixiloT klasi 

adamianis egzempliari. konteqstisgan damokidebulebiT am klasis 

egzempliari SesaZlebelia TamaSobdes muSakis, myidvelis, menejeris, 

momRerlis da a.S. rols. Sesabamisad, obieqti warudgens samyaros ama Tu im 

“saxes” da masTan urTierTqmedebaSi myofi klientebi elodebian misgan 

Sesabamis qcevas. magaliTad, klasi adamianis egzempliari menejeris rolSi 

flobs sxva Tvisebebs, vidre mas eqneba momRerlis rolSi.  

 

roli, romelsac erTi abstraqcia TamaSobs meores mimarT, SeiZleba 

aRvweroT SevavsebT ra asociaciis Sesabamis bolo wertils interfeisis 

saxeliT. magaliTisaTvis naxazze naCvenebia interfeisi muSaki, romlis 

gansazRvra moicavs sam operacias. klasebs Soris adamiani da kompania 

arsebobs asociacia, romlis konteqstSi adamiani TamaSobs e rols, 

romelic ekuTvnis tips muSaki. sxva asociaciaSi es klasi SesaZlebelia 

“sxva saxiT iyos warmodgenili”. magram am SemTxvevaSi, klasi adamiani 

TamaSobs klasisaTvis kompania muSakis rols da mocemul konteqstSi 
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kompaniisaTvis xilvadia da arsebiTi iqneba mxolod Tvisebebi, romlebic 

ganisazRvrebian mocemuli roliT.  

 

 interfeisi 
asociacia 

 

 

 

 

 

 

abstraqciebis semantikis formaluri modelirebisaTvis da maTi 

garkveul interfeisTan SesabamisobisaTvis gamoiyeneba stereotipi type. es 

aris klasis stereotipi, romlis meSveobiT ganisazRvreba obieqtebis 

moqmedebis are operaciebTan erTad. tipis koncefcia mWidrod aris 

dakavSirebuli interfeisis koncefciasTan, mxolod im gansxvavebiT, rom 

tipis aRwera SesaZlebelia Seicavdes atributebs, xolo interfeisis 

aRwera – ara. 

qveda naxazze moyvanilia rolebi, romelsac klasi adamiani  TamaSobs 

resursebis marTvis sistemis konteqstSi. mocemuli naxazidan Cans, rom 

klasi adamianis egzempliarebi SesaZlebelia mivakuTvnoT samidan erT tips 

– kandidati, muSaki da pensioneri, romlebic warmoidginebian 

stereotipuli klasebis saxiT.          

 

 

 

 
 
 

 

 

1..*            *     
adamiani 

klasi klasi 
roli 

“Interface” 
e:muSaki muSaki 

 
 
Setana-muSaobis istoria() 
Setana-anazRaureba() 
Setana-mogeba() 
 

“type” “type” “type” 
muSaki 

kandidati pensioneri 

adamiani 
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3.4. obieqtebis diagrama 

 
obieqtebis diagrama saSualebas iZleva movaxdinoT im arsebis 

egzempliarTa modelireba, romlebic arseboben klasebis diagramaze. 

obieqtebis diagramaze naCvenebia obieqtebis simravle da maT Soris 

mimarTebebi drois romeliRac momentSi. obieqtebis diagramiT axdenen 

obieqtebis struqturis modelirebas. 

obieqtTa struqturis modelireba gulisxmobs sistemis obieqtTa 

“suraTis” miRebas drois mocemul momentSi. obieqtebis diagrama 

warmoadgens dinamiuri scenaris statikur safuZvels, romelic aRiwereba 

urTierTqmedebis diagramiT. 

obieqturi struqturebis modelirebisaTvis Tavidan axdenen im 

meqanizmebis identificirebas, romlis modelirebasac apireben. meqanizmi 

warmoadgens garkveul funqcias an samodelo sistemis qcevis nawils, 

romelSic monawileoben klasebi da sxva arsebi. 

yoveli meqanizmisaTvis axdenen klasebis da kooperaciaSi monawile sxva 

elementebis da maT Soris mimarTebebis identificirebas. ganixilaven 

meqanizmis muSaobis erT-erT scenars. daafiqsireben am scenars drois 

garkveuli momentisaTvis da gamosaxaven yvela obieqtebs, romlebic 

monawileoben meqanizmSi. miuTiTeben yoveli obieqtis mdgomareobas da 

atributebis mniSvnelobebs, Tu es saWiroa scenaris gagebisaTvis. 

miuTiTeben agreTve kavSirebs am obieqtebs Soris, romlebic warmoadgenen 

arsebuli asociaciebis egzempliarebs. 

magaliTisaTvis nax.3.2.-ze moyvanilia obieqtebis erToblioba, aRebuli 

umaRles saswavlebleSi saswavlo procesis organizaciisas. rogorc 

naxazidan Cans, erTi obieqti Seesabameba saswavlo gegmas (s, klasi 

saswavlo gegmis egzempliari), romelic damtkicebulia fakultetis sabWos 
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mier. es obieqti dakavSirebulia egzempliarTan s4 klasisa mimarTuleba. 

Tavis mxriv obieqti s4 dakavSirebulia obieqtTan r datvirTva, r 

ukavSirdeba b individualur datvirTvebs, xolo es ukanasknelebi c 

monacemebs cxrilisaTvis. aRniSnuli monacemebi SesaZlebelia miuTiTod 

urTierTqmedebis diagramaze (ix. $2.3.). 

                                                                                        

 

 

 

 

 

 

s: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.2. 

 

b: mimarTulebis profesorTa 

individualuri datvirTvebi 
 
r datvirTvis Setanili 

monacemebi 

saswavlo gegma 2202 
saswavlo gegma damtkicebulia 

informatikisa da marTvis 
sistemebis fakultetis sabWos 

mier

s4: mimarTuleba- marTvis 
avtomatizebuli sistemebi 

r: mimarTulebis datvirTva 
 
s saswavlo gegmis Setanili 

monacemebi 

 

c: monacemebi cxrilisaTvis 

 
b individualuri datvirTvis 

Setanili monacemebi 
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$ 3.5. marTvis ramdenime nakadis modelireba  
 

realur samyaroSi garkveli movlenebi sruldebian erTdroulad. 

amitom sistemis modelirebisas unda gaTvaliswinebul iqnas marTvis 

ramodenime nakadis paraleluri Sesruleba.  

TuMmimdevrobiT sistemebSi gvaqvs mxolod erTi marTvis nakadi da 

drois yovel momentSi sruldeba erTi da mxolod erTi moqmedeba, 

paralelur sistemaSi marTvis nakadebi ramdenimea, e.i. drois erTsa da imave 

momentSi sruldeba sxvadasxva moqmedeba. TiToeuli, erTdroulad 

Sesrulebadi marTvis nakadebidan, iwyeba damoukidebel procesSi an ZafSi 

Sesvlis wertilidan. 

obieqt – orientirebul sistemebSi procesi (Process) – es resursebiT 

uzrunvelyofili marTvis nakadia, romelic sruldeba sxva procesebis 

paralelurad; Zafi (Thread) – es SedarebiT mcire marTvis nakadia, 

romelic sruldeba sxva Zafebis paralelurad erT da imave procesis 

farglebSi.  

procesis warmosadgenad, romlis konteqstSic sruldeba 

damoukidebeli marTvis nakadi, muSaobs sxvebis paralelurad da sargeblobs  

misi Tanabari uflebebiT, gamoiyeneba Aaqtiuri klasi. 

aqtiuri klasi warmoadgens damoukidebel marTvis nakads, maSin 

rodesac Cveulebrivi klasi ar aris masTan kavSirSi. aqtiurebisgan 

gansxvavebiT, Cveulebriv klasebs uwodeben pasiurebs, radgan maT ar aqvT 

saSualeba moaxdinos damoukidebeli marTvis nakadis inicireba. 

procesebis modelirebisaTvis gamoiyeneba Aaqtiuri klasebi. teqnikurad 

es niSnavs, rom aqtiuri obieqti – klasis egzemplari  axdens  procesis 

materializebas. paraleluri sistemebis modelirebisas aqtiuri obieqtebiT 
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Cven vaniWebT saxels yovel damoukidebel marTvis nakads. rodesac aqtiuri 

obieqti iqmneba, gaiSveba masTan asocirebuli marTvis nakadi. rodesac 

aqtiuri obieqti ispoba, es nakadi sruldeba. 

aqtiuri obieqti – es obieqtia, romelic flobs process an Zafs da 

SeuZlia mmarTveli zemoqmedebis inicireba. aqtiuri klasi – es klasia, 

romlis egzemplarebi warmoadgenen aqtiur obieqtebs. 

aqtiuri klasebi flobs imave Tvisebebs, rasac sxva klasebi. maT 

SesaZlebelia gaaCndes egzemplarebi, atributebi da operaciebi, aseve 

monawileoba miiRon damokidebulebis, ganzogadebis da asociaciis 

mimarTebebSi.  

magaliTisaTvis 3.10.  naxazze moyvanilia procesi da Zafebi, romlebic 

gvxvdeba samoqalaqo samarTalwarmoebaSi da saswavlo procesis 

organizaciisas umaRles saswavlebelSi.  

 

A 

 

 

 

 

sarCelis ganxilva uwyisebis damuSaveba 

  
warmoebaSi miReba 

 

nax. 3.10. 

pocesebis materializacia moiTxovs paralelurad Sesrulebadi 

procesebisa da Zafebis dadgenas. rogorc naxazidan Cans procesebi 

sarCelis ganxilva, uwyisebis damuSaveba Seicavs SedarebiT mcire zomis 

procesebs (Zafebs). TiToeuli procesi (aqtiuri klasi) SeiZleba 

sruldebodes erT kvanZze an sxvadasxva kvanZebze. Tu kvanZi Seicavs 

ramdenime procesors, maSin masze miiRweva WeSmariti paralelizmi. magram, 

 

 

stipendiebis daniSvna 

gadayvanis brZanebis 
momzadeba 

 
uari warmoebaSi miRebaze  

garicxvis brZanebis 

momzadeba umoZraod datoveba 

vadis daweseba xarvezis  

Sesavsebad 
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Tu gvaqvs mxolod erTi procesori, maSin SesaZlebelia mxolod 

paralelizmis iluzia, romelsac uzrunvelyofs operaciuli sistema. 

realur paralelizms SesaZlebelia mivaRwioT sami saSualebiT: - 

gavanawiloT aqtiuri obieqtebi sxvadasxva kvanZebze, - movaTavsoT aqtiuri 

obieqtebi kvanZebze ramdenime procesorebiT da bolos, movaxdinoT orive 

meTodis kombinireba. 

sistemis agebisas ramdenime marTvis nakadiT unda gadawydes, Tu rogor 

gadavanawiloT samuSao paralelur aqtiur elementebs Soris, aseve unda 

dadgindes komunikaciisa da sinqronizaciis swori meqanizmebi sistemis 

aqtiur da pasiur obieqtebs Soris, romlebic uzrunvelyofs maTi qcevis 

siswores marTvis ramdenime nakadis dros. 

marTvis ramdenime nakadis modelirebisas sargebloben samuSao 

procesebisa da operaciebis aRweriT (moRvaweobis diagrama), am 

diagramebidan siZneles ar warmoadgens dadgindes moqmedebaTa paralelizmis 

SesaZlebloba (ix.$ 2.1.). magaliTisaTvis SegviZlia moviyvanoT samuSao 

procesis aRwera “uwyisebis damuSaveba” (ix.nax.2.9.), romelzedac kargad 

Cans paralelurad Sesrulebadi nakadebi (moqmedebebi, romlebic 

moTavsebulia paralelur msxvil xazebs Soris) gadayvanis brZanebis 

momzadeba, garicxvis brZanebis momzadeba, stipendiis daniSvnis brZanebis 

momzadeba. amis Semdeg SesaZlebelia marTvis nakadis materializacia 

aqtiuri klasis saxiT da Sesabamisad dajgufdes aqtiuri obieqtebis 

saerTo simravle aqtiur klasSi. iseve rogorc Cveulebrivi klasebisaTvis 

ganixilaven movaleobebis ganawilebis balanss aqtiur klasebs Soris, xolo 

Semdeg, romel sxva aqtiur da pasiur klasebTan kooperirdeba statiurad 

yoveli maTgani. statikuri gadawyvetilebebi SesaZlebelia gamoixatos 

klasebis diagramis saxiT. Semdeg ganixilaven, Tu rogor kooperirdeba 

dinamikurad TiToeuli klasi sxva klasebTan. am gadawyvetilebebs 
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gamoxataven urTierTqmedebis diagramaze. Cveni magaliTisaTvis gamovyofT 

aqtiur klass “uwyisebis damuSaveba”, romlis movaleobaa studentTa 

moswrebis gamovlena. am movaleobis uzrunvelsayofad igi urTierTqmedebs 

klasebTan uwyisi, normativebi, brZanebis trafareti. obieqti uwyisis 

meSveobiT aqtiuri klasi adgens gasaricxi studentebis sias, stipendiebis 

dasaniSni studentebis sias, kursidan kursze gadasayvani studentebis sias, 

obieqti normativebidan miRebuli monacemebis safuZvelze. obieqtiT 

brZanebis trafareti aqtiuri klasi adgens Setyobinebis Sesabamis brZanebis 

trafarets.  

3.11. naxazze moyvanilia kooperaciis diagrama, romelzec naTlad aris 

miTiTebuli aqtiuri obieqti rogorc sawyisi wertili Sesabamisi marTvis 

nakadisa. 

 

 

 

 

 

 

nax.3.11. 

gansakuTrebul yuradRebas moiTxovs aqtiur obieqtebs Soris 

komunikaciebis dadgena, romelzedac damokidebulia sistemis efeqturi 

funqcionireba. 

 

 

 

 

uwyisebis 

damuSaveba 

uwyisi 

brZanebis 

trafareti 

normativebi 

1.2. Caubarebeli sagnebis 
dasaSvebi raodenoba 
1.2. stipendiis dasaniSni qulebis 
raodenoba 

1.1. specialoba 
1.1. kursi 1. 3. gasaricxi studentebis sia 

1. 3. stipendiebis dasaniSni studentebis 
sia 
1. 3. kursidan kursze gadasayvani 
studentebis sia 
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$ 3.5.1. procesebs Soris komunikacia da marTvis nakadebis 

sinqronizacia 

 

erTmaneTTan kooperirebadi obieqtebi urTierTqmedebs Setyobinebebis 

gacvliT. sistemebSi sadac aris aqtiuri da pasiuri obieqtebi, ganixilaven 

oTx SesaZlo kombinacias.  

pirveli, Setyobineba SesaZlebelia gadaices erTi pasiuri obieqtidan 

meoreze. imis gaTvaliswinebiT, rom drois nebismier momentSi arsebobs 

mxolod erTi marTvis nakadi, romelic gadis orive obieqtze, aseTi 

urTierTqmedeba Seesabameba ubralod operaciis gamoZaxebas. 

meore, Setyobineba SesaZlebelia gadaices erTi aqtiuri obieqtidan 

meoreze. am SemTxvevaSi xdeba procesebs Soris komunikacia, romelic 

SesaZlebelia ganxorcieldes ori saSualebiT. pirvel variantSi romelime 

aqtiur obieqts SeuZlia sinqronulad gamoiZaxos meores operacia. aseT 

saSualebas aqvs semantika randevu (Rendezvous): gamomZaxebeli obieqti 

moiTxovs operaciis Sesrulebas da elodeba, sanam mimRebi mxare miiRebs 

gamoZaxebas, Seasrulebs operacias da daabrunebs garkveul obieqts (Tu 

aseTi aris); Semdeg orive obieqti agrZelebs muSaobas erTmaneTisagan 

damoukideblad. GgamoZaxebis Sesrulebis mTeli drois ganmavlobaSi orive 

marTvis nakadi blokirebulia.  

meore variantSi erT aqtiur obieqts SeuZlia asinqronulad 

gaugzavnos signali meores an gamoiZaxos misi operacia. aseTi saSualebis 

semantika Seesabameba safosto yuTs (Mailbox). gamomZaxebeli mxare agzavnis 

signals an iZaxebs operacias, ris Semdeg agrZelebs Sesrulebas. am dros 

mimRebi mxare  iRebs signals an gamoZaxebas, rogorc ki iqneba amisaTvis 

mzad. sanam is amuSavebs moTxovnas, yvela axlad Semosuli movlenebi an 

gamoZaxebebi dgeba rigSi. Mmoaxdens ra reagirebas moTxovnaze, mimRebi 
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obieqti ganagrZobs Tavis muSaobas. safosto yuTis semantika mJRavndeba 

imaSi, rom orive obieqti ara sinqronizebulia, ubralod erTi utovebs 

Setyobinebas meores. grafikulad sinqronuli Setyobineba gamoisaxeba 

mTliani isriT, xolo asinqronuli “naxevarisriT”. 

3.12. naxazze moyvanilia umaRles saswavleblebSi saswavlo procesis 

organizeba procesebis TvalTaxedviT da maT Soris komunikacia. 

rogorc naxazidan Cans ramdenime obieqti erTdroulad urTierTqmedebs 

obieqtTan uwyisi, romelsac miveciT saxeli c. Sesabamisad, c unda 

davaproeqtod ise, rom man SeinarCunos Tavisi semantika ramdenime marTvis 

nakadisas.  

 

 

 

l: gadasayvani 
studentebis 

dadgena 

 

 

 

 

nax.3.12. 

mesame, Setyobineba SesaZlebelia gadaices aqtiuri obieqtidan 

pasiurze. siZnele warmoiSveba im SemTxvevaSi, rodesac erTdroulad 

ramdenime aqtiuri obieqti gadascems Tavis marTvis nakads erT da imave 

pasiurs. AaseT SemTxvevaSi saWiroa nakadebis sinqronizaciis Zalian 

frTxili modelireba, romelic ganxiluli iqneba qveviT.  

MmeoTxe, pasiur obieqts SeuZlia gadasces Setyobineba aqtiurs. 

gasaTvaliswinebelia is, rom yoveli marTvis nakadi ekuTvnis romelime 

aqtiur obieqts, Sesabamisad xdeba naTeli, rom pasiuri obieqtis mier 

a: stipendiebis 
dadgena  

 

b: uwyisi 

g: gasaricxi 
studentebis 

dadgena 

a1: maRali moswrebis 
studentebi 

g1: davalianebis 
mqone studentebi 

b1: davalianebis 
armqone studentebi 
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Setyobinebis gadacemas aqtiurze aqvs igive semantika, rac Setyobinebebis 

gacvla or aqtiur obieqts Soris.  

sistemaSi ramdenime marTvis nakadis CarTvisas  saWiroa ganvixiloT 

meqanizmebi, romelTa meSveobiT obieqtebi sxvadasxva marTvis nakadidan 

urTierTqmedebs erTmaneTTan.  

sirTule procesebs Soris komunikaciisa gamowveulia imiT, rom 

ganawilebul sistemebSi procesebi SeiZleba sruldebodes sxvadasxva 

kvanZebze. arsebobs ori klasikuri midgoma procesebs Soris komunikaciisa: 

Setyobinebis gadacema da daSorebuli procedurebis gamoZaxeba. es 

meqanizmebi modelirdeba rogorc Sesabamisad sinqronuli da asinqronuli 

movlenebi.  

magaliTisaTvis 3.13. naxazze moyvanilia samoqalaqo samarTalwarmoebis 

ganawilebuli sistemis nawili, romelSic procesebi sruldeba sam kvanZze. 

rogorc naxazidan Cans komunikacia obieqtebs Soris sarCelis ganxilva, 

saqmis momzadeba, ganxilva mTavar sxdomaze da samoqalaqo saqme 

asinqronulia, xolo samoqalaqo saqme, saapelacio saCivris ganxilva da 

sakasacio saCivris ganxilva sinqronuli.  

amrigad, procesebs Soris komunikaciis modelirebisas gamodian im 

mosazrebidan, rom  Setyobinebebis gacvlis modelireba unda moxdes 

asinqronuli, xolo daSorebuli procedurebis – sinqronuli komunikaciis 

meSveobiT. 

siZnele procesebs Soris komunikaciisa warmoiSveba im SemTxvevaSi, 

rodesac erTdroulad ramdenime aqtiuri obieqti gadascems Tavis marTvis 

nakads erT da imave pasiurs. erT operaciaSi (Sesabamisad erT obieqtSi) 

SesaZlebelia erTdroulad imyofebodes ramdenime marTvis nakadebi, aseve, 

SesaZlebelia, rom sxvadasxva nakadi imyofebodes sxvadasxva operaciaSi, 

magram erT obieqtSi. sifrTxilis gamouCenlobis SemTxvevaSi, nakadebma 
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SeiZleba xeli SeuSalos erTmaneTs, rac gamoiwvevs obieqtis mdgomareobis 

arakoreqtul Secvlas. es aris urTierTgamoricxvis klasikuri problema.  

 

 

 

 

 

s:sarCelis 
ganxilva 

 

 

 

 

 

    

                                                                           

 

 

nax.3.13. 

am problemis gadasawyvetad obieqt-orientirebul sistemebSi 

operaciebs, romlebic gansazRvrulia klasSi, eniWeba garkveuli 

masinqronizebeli Tvisebebi. 

Sequential(mimdevrobiTi) – gamomZaxebeli mxare Tavisi moqmedebis 

Sesaxeb koordinirebas unda axdendes gamosaZaxebel obieqtSi Sesvlamde, ise 

rom drois nebismier momentSi obieqtis SigniT imyofeba erTi marTvis 

nakadi. ramdenime marTvis nakadis arsebobisas obieqtis semantikisa da 

mTlianobis garantia ar aris. 

quarded(daculi) - marTvis ramdenime nakadisas obieqtis semantika da 

mTlianoba garantirebulia obieqtis yvela dacul operaciaze gamoZaxebaTa 

d:registracia 
 
Location=pirveli 
instanciis 
serveri 
 

m: saqmis 
momzadeba 
 
Location=pirveli 
instanciis 
serveri 

p: ganxilva mTavar 
sxdomaze 
 
Location=pirveli 
instanciis serveri 

 
Location=pirveli 
instanciis 
serveri 

r: saapelacio 
saCivaris ganxilva 
 
Location=saapelacio 
sasamarTlos ZiriTadi 
serveri 

d:ganawileba 
 
Location=pirveli 
instanciis 
serveri 
 

r: sakasacio 
saCivaris ganxilva 
 
Location=sakasacio 
sasamarTlos ZiriTadi 
serveri 
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mowesrigebis gziT. drois yovel momentSi obieqtze SesaZlebelia 

Sesruldes mxolod erTi operacia. 

Concurent(paraleluri) – marTvis ramdenime nakadisas obieqtis 

semantika da mTlianoba garantirebulia imiT, rom operacia ganixileba 

rogorc atomuri. 
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§ 3.6. obieqtebis sasicocxlo ciklebis modelireba 
 

sistemis dinamiuri aspeqtebis asaxvis aqobamde ganxiluli modelebiT  

xdeboda erToblivad momuSave obieqtebis qcevis modelireba. magram 

sistemis daproeqtebisas xSirad saWiroa calkeuli obieqtis qcevis 

modelireba.  

sxvadasxva obieqtebis qcevaze dakvirvebam aCvena, rom: 

• mravali obieqti TavianTi sicocxlis ganmavlobaSi gaivlian garkveul 

stadiebs.  

• ganviTarebis Tanmimdevroba stadiebze swored ganapirobebs mocemuli 

obieqtisaTvis damaxasiaTebeli Tvisebebis formirebas. 

• drois nebismier momentSi obieqti imyofeba erT garkveul 

mdgomareobaSi. 

• obieqtebi erTi stadiidan meoreze gadadian naxtomiseburad. 

• arseboben incidentebi, romlebic aiZuleben obieqtebs gadavidnen 

stadiebs Soris. 

SeiZleba davaskvnaT, rom obieqtebs Cveulebriv gaaCniaT sicocxlis 

xangrZlivoba - sasicocxlo cikli. garkveuli obieqtebi Cndebian, ganicdian 

evolucias TavianTi arsebobis garkveul stadiebze da Semdeg kvdebian an 

qrebian.  

 ZiriTadaT am obieqtebs miekuTvnebian obieqtebi, romelTa qceva 

yvelaze kargad gamoixateba maTi reaqciiT sakuTari konteqstis gareT 

momxdar movlenebze da  maT uwodeben reaqciuls. 

reaqciuli obieqtebis modelireba gulisxmobs mTeli maTi sasicocxlo 

ciklis modelirebas, dawyebuli Seqmnis momentidan da damTavrebuli misi 

mospobiT, gansakuTrebuli aqcentiT mdgrad mdgomareobebze, romlebSic 

SeiZleba imyofebodes obieqti. amisaTvis SesaZlebelia avtomatebis 
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gamoyeneba. avtomati aRwers qcevas mimdevrobiTi mdgomareobebis saxiT, 

romlebzedac gaivlis obieqti Tavisi sicocxlis ganmavlobaSi. 

avtomatebs iyeneben modelis nebismieri elementis qcevis 

modelirebisaTvis, magram yvelaze xSirad – klasebis, precedentebis an 

sistemis mTlianad. 

avtomatis vizualireba SesaZlebelia ori saSualebiT:  

• gamoiyos marTvis nakadis gadacema erTi moRvaweobidan meoreze 

(moRvaweobis diagramis gamoyenebiT); 

• gamoiyos obieqtebis potencialuri mdgomareobebi da gadasvlebi 

maT Soris  (mdgomareobaTa diagramis saxiT). 

mdgomareobaTa diagrama Sedgenilia elementebisagan, romelic gaaCnia 

nebismier avtomats da maTze gamoiyeneba avtomatis yvela maxasiaTeblebi. 

obieqtebis modelirebisas mdgomareobaTa diagramebiT unda dadgindes 

ZiriTadaT sami elementi:  

• mdgradi mdgomareobebi, romelSic SesaZlebelia imyofebodes obieqti;  

• movlenebi, romlebic axdenen gadasvlebis iniciirebas; 

• moqmedebebi, romlebic sruldeba mdgomareobis yoveli Secvlisas.  

arsebobs saSualebebi mdgomareobebis, gadasvlebis, movlenebis da 

moqmedebebis grafikuli warmodgenisaTvis, rogorc es moyvanilia nax.3.6.1.-

ze. es saSualebas iZleva moxdes obieqtis qcevis vizualireba ise, rom 

warmodgenili iqnas misi sasicocxlo ciklis yvelaze mniSvnelovani 

elementebi. 

magaliTad, gamaTbobeli saxlSi SeiZleba imyofebodes samidan erTerT 

mdgomareobaSi: lodini (elodeba brZanebas ”daviwyo gacxeleba”); gacxeleba 

ori qvemdgomareobiT - aqtivacia (gazi miewodeba, magram ar aris miRweuli 

saWiro temperatura); aqtiuri (gazi CarTulia); gacieba (gazi ar 

miewodeba). gamaTbobeli SeiZleba imyofebodes mdgomareobaSi gacxeleba, 
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romlis SigniT  aris kidev erTi mdgomareoba – aqtivacia. aseT SemTxvevaSi 

ityvian, rom obieqti imyofeba erTdroulad mdgomareobaSi gacxeleba da 

aqtivacia. 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

nax.3.6.1. 
 

aseve, umaRles saswavleblebSi saswavlo procesis ganxilvisas 

mniSvnelovania icodnen studentis mdgomareoba, romelsac gaaCnia mkafiod 

gamoxatuli sasicocxlo cikli. studenti swavlis periodSi gaivlis 

garkveul mdgomareobebs dawyebuli umaRles saswavlebelSi Sesvlidan da 

damTavrebuli bakalavris akademiuri xarisxis miniWebiT. aseTi obieqtebis 

qcevis modelirebisaTvis mniSvnelovania obieqtis – studentis sasicocxlo 

ciklis modelireba mdgomareobaTa diagramis gamoyenebiT(nax.3.6.2.).M 

sadac,  

x1 -  warmatebiT Caabara erovnuli gamocdebi; 

x2 - Caabara semestriT gaTvaliswinebuli sagnebi (an darCa dasaSvebi 

raodenobiT); 

 

sawyisi 
mdgomareoba 

sawyisi 
mdgomareoba lodini 

aqtivacia 
gacieba 

aqtiuri 

gacxeleba 
 
 
 
 
 

mdgomareoba sabolao 
mdgomareoba 

civa(sasurveli temperatura) cxela(sasurveli 
temperatura) 
 

movlena 

Sida mdgomareoba 

gadasvla 

mdgomareoba 

movlena 
gacivda  

gaTba  
moqmedeba 
momzadeba/CarTva() 

cxela(sasurveli 

temperatura) 

civa(sasurveli 

temperatura) 

Mmovlenis    
parametri 
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             1 kursi 

 
 
 
 
  
 
 
 
  
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 

nax.3.6.2. 

x3- Caabara kursiT gaTvaliswinebuli sagnebi (an darCa dasaSvebi 

raodenobiT); 

x4 - davalianeba ar iqna likvidirebuli (darCa dasaSvebze meti); 

x5- warmoadgina avadmyofobis cnoba; 

x6- davalianeba ar iqna likvidirebuli (likvidaciis vada amoiwura); 

x7- aRdgenil iqna; 

x8- dabrunda akademiuri Svebulebidan. 

 1 semestri 

2 semestri 

X1              2 kursi 
 1 semestri X2 X2 

X3

2 semestri 
X4

             3 kursi 
 1 semestri 

2 semestri 

akademiuri Svebuleba 

X5 X6
X8 

X5 X8
X6 X7 

X7 
X4

garicxva 

X6 

X2 

             4 kursi 
 1 semestri 

2 semestri 

X2

X6

X7 
X5 X5 X8 X3

X8 X7

X3

X4
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$ 3.6.1. obieqtis mdgomareobebi 

 

 obieqtis mdgomareoba es situaciaa mis cxovrebaSi, romlis 

ganmavlobaSic igi akmayofilebs garkveul pirobebs, axorcielebs garkveul 

moRvaweobas an elodeba sxva movlenas. 

mdgomareobas gansazRvraven Semdegi elementebi: 

• dasaxeleba (teqsturi striqoni, romelic ganasxvavebs erT mdgomareobas 

yvela danarCenisagan); 

• moqmedeba Sesvla/gamosvlis dros (moqmedebebi, romlebic sruldeba 

mdgomareobaSi Sesvlisas da misgan gamosvlisas); 

 modelirebisas xSirad iqmneba situaciebi, rodesac aucilebelia 

garkveuli moqmedebis Sesruleba damoukideblad imisa romeli gadasvliT 

iqna Sesrulebuli Sesvla mdgomareobaSi. Aaseve mdgomareobidan 

gamosvlisas, saWiro xdeba erTi Dda igive moqmedebis Sesruleba nebismieri 

gadasvlisas. moyvanili efeqtis miRweva SesaZlebelia ubralo avtomatebis 

gamoyenebiTac, mocemuli moqmedebebis asociirebiT yovel Semaval da 

gamomaval gadasvlebTan Sesabamisad. Mmagram aseTi meTodikis dros ar aris 

gamoricxuli Secdoma – mTavaria ar iqnas daviwyebuli es moqmedebebi 

yoveli axali moqmedebis damatebisas. garda amisa, modifikaciisas saWiro 

iqneba gadavsinjoT mdgomareobasTan dakavSirebuli yvela gadasvlebi. 

amis Tavidan asacileblad simbolos, romelic aRniSnavs mdgomareobas, 

SeiZleba daerTos nebismieri moqmedeba Sesvlisas (igi aRiniSneba sityviT 

entry) da moqmedeba gamosvlisas (aRiniSneba sityviT exit). MmaSin 

miTiTebuli moqmedebebi Sesruldebian Sesabamisad mdgomareobaSi Sesvlisas 

da misgan gamosvlisas. 

• Sida gadasvlebi (gadasvlebi, romlebic muSavdeba mdgomareobidan 

gamosvlis gareSe); 
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sistema imyofeba ra romeliRac mdgomareobaSi, SesaZlebelia miiRos 

movlena, romelic sasurvelia gadamuSavdes mdgomareobidan gausvlelad. 

aseT damuSavebas uwodeben Sida gadasvlas. dauSvaT, rom aucilebelia 

damuSavdes movlena, Sesvlisas da gamosvlisas moqmedebis aRuZvrelad. 

principSi es SesaZlebelia gakeTdes ubralo avtomatebiTac, magram am dros 

saWiroa yuradRebis gamoCena, Tu romeli gadasvlebisaTvis unda Sesruldes 

es moqmedebebi, xolo romlisTvis ara. 

Aamis Tavidan asacileblad simbolos, romelic aRniSnavs mdgomareobas 

SeiZleba daerTos Sida gadasvla (sityviT newtarget). Tu imyofebiT aseT 

mdgomareobaSi da xdeba miTiTebuli movlena, maSin Sesabamisi moqmedeba 

sruldeba mdgomareobidan gamosvlisa da xelmeored Sesvlis gareSe, anu 

movlena muSavdeba Sesvlisa da gamosvlis moqmedebebis aRuZvrelad. 

• Qqvemdgomareobebi (mdgomareobebis SigniT SeiZleba arsebobdes 

qvemdgomareobebi, rogorc Tanmimdevruli - aqtivizirdebian mimdevrobiT, 

ise paraleluri - aqtivizirdebian erTdroulad). 

Uubralos uwodeben iseT mdgomareobas, romelsac ar gaaCnia Sinagani 

struqtura. Mmdgomareobas, romelsac gaaCnia qvemdgomareobebi, anu 

CaSenebuli mdgomareobebi, uwodeben Sedgenils. Mmas SesaZlebelia gaaCndes 

rogorc paraleluri (damoukidebeli), ise mimdevrobiTi qvemdgomareobebi. 

Sedgenili mdgomareobebi gamoiZaxeba iseve, rogorc martivi, magram aqvs 

damatebiTi grafikuli ganyofileba, romelSic naCvenebia CarTuli avtomati. 

mdgomareobaTa CarTvis siRrme ar aris SezRuduli. 

rodesac gadasvla xdeba Sedgenil mdgomareobaze, CarTuli avtomatis 

moqmedeba iwyeba misi sawyisi mdgomareobidan (Tu rasakvirvelia gadasvlas 

ar mivyavarT romelime qvemdgomareobaSi). magram xSirad saWiroa 

davamodeliroT obieqti ise rom man daimaxsovros is bolo mdgomareoba, 

romelSic is imyofeboda Sedgenili mdgomareobidan gamosvlisas. 
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aseTi situaciebisaTvis gamoiyeneba – istoriuli mdgomareobebi(History 

states). istoriuli mdgomareoba saSualebas aZlevs Sedgenil mdgomareobas, 

romelic Seicavs mimdevrobiT qvemdgomareobebs, daimaxsovros romeli 

qvemdgomareoba iyo mimdinare Sedgenil mdgomareobidan gamosvlis momentSi. 

istoriuli mdgomareoba warmoidgineba wriT, romelSic iwereba simbolo H. 

simboloTi aRiniSneba SedarebiT axlo istoria, romelSic 

daimaxsovreba winamdebare mdgomareoba, magram SeiZleba ganisazRvros 

Soreuli (deep) istoria, romelic gamoixateba simboloTi H*. Soreuli 

istoria saSualebas iZleva davimaxsovroT CarTuli qveavtomatebis 

saboloo mdgomareobebi CarTvis nebismieri donisaTvis. 

  

$ 3.6.2.Mmovlenebi da signalebi 
 

nebismieri warmosaxva, romelic SesaZlebelia moxdes  obieqtze, 

modelirdeba rogorc movlena.  

Mmovlena – es arsebiTi faqtis aRweraa, romelsac aqvs garkveuli 

adgili drosa da sivrceSi. avtomatebis konteqstSi movlena es stimulia, 

romelsac SeuZlia gamoiwvios gadasvla erTi mdgomareobidan meoreSi. 

ganasxvaveben Sida da gare movlenebs. gare movlenebi gadaicema sistemasa da 

mis momxmarebels(aqtiors) Soris, romlis magaliTi SeiZleba iyos Rilakis 

daWera. Sida movlenebi gadaicema sistemis SigniT arsebul obieqtebs 

Soris, romlis magaliTi SeiZleba iyos gamoricxva. 

obieqt-orientirebul sistemebSi ZiriTadaT xdeba movlenaTa oTxi 

tipis modelireba: signalebi, gamoZaxeba, drois Sualedis amowurva da 

mdgomareobis Secvla. 

signalebi. signali es dasaxelebuli obieqtia, romelic asinqronulad 

aRiZvreba erTi obieqtiT da miiReba meoreTi. gamoricxva, romelic farTod 
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gamoiyeneba Tanamedrove daprogramebis enebis umetesobaSi, yvelaze 

gavrcelebuli saxea Sida signalebs Soris. obieqtebis Seqmna da mospobac 

signalis nairsaxeobas miekuTvneba. 

signali SeiZleba gaigzavnos rogorc  mdgomareobis gadasvlis 

moqmedeba avtomatSi an rogorc Setyobinebis gagzavna urTierTqmedebisas. 

operaciebis Sesrulebisas aseve SeiZleba gaigzavnos signali. imisaTvis, rom 

miuTiTon operaciis mier signalis gagzavna, SeiZleba visargebloT 

mimarTebiT damokidebuleba stereotipiT send. 

gamoZaxebis movlenebi. Tu signalis movlena warmoadgens signalis 

aRZvras, gamoZaxebis movlena gankuTvnilia operaciis Sesrulebis 

aRwerisaTvis. orive SemTxvevaSi movlenas SeuZlia gamoiwvios mdgomareobis 

Secvla avtomatSi. im dros rodesac signali warmoadgens asinqronul 

movlenas, gamoZaxebis movlena Cveulebriv sinqronulia. es niSnavs imas, rom 

rodesac erTi obieqti iniciirebas axdens operaciis Sesrulebaze meore 

obieqtze, romelsac gaaCnia Tavisi avtomati, marTva gadaicema 

gamomgzavnidan mimRebze, amuSavdeba Sesabamisi gadasvla, Semdeg operacia 

sruldeba, mimRebi gadadis axal mdgomareobaSi da ubrunebs marTvas 

gamomgzavns.  

droiTi da cvlilebis movlenebi.  droiTi movlena warmoadgens droiTi 

Sualedis amowurvas. modelirebisas igi SeiZleba warmovadginoT gasaReburi 

sityviT after(Semdeg), mas mosdevs gamosaxuleba, romelic iTvlis drois 

garkveul Sualeds. gamosaxuleba SeiZleba iyos martivi an rTuli. Tu ar 

aris miTiTebuli, drois aTvla iwyeba mimdinare mdgomareobaSi Sesvlis 

momentidan. 

cvlilebis movleniT aRiwereba mdgomareobis Secvla an garkveuli 

pirobis Sesruleba. igi warmoidgineba gasaReburi sityviT when, romelsac 
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mosdevs bulis gamosaxuleba. aseTi gamosaxuleba SesaZlebelia absoluturi 

drois momentis an pirobis Sesamowmeblad (magaliTad, when t<5). 

movlenis gagzavna da miReba. signalisa da gamoZaxebis movlenebSi 

ukidures SemTxvevaSi monawileoben ori obieqti: obieqti, romelic agzavnis 

signals anu operaciis iniciirebas axdens, da obieqti, romelsac egzavneba 

movlena. ramdenadac signalebi Tavisi bunebiT asinqronulia, xolo 

asinqronuli gamoZaxebebi TavisTavad warmoadgenen signalebs, movlenaTa 

semantika ukavSirdeba aqtiuri da pasiuri obieqtebis semantikas. 

nebismieri klasis egzempliars SeuZlia gagzavnos signali mimReb 

obieqtTan an moaxdinos masSi operaciis iniciireba. gagzavnis ra signals 

mimRebTan, igi agrZelebs Tavis marTvis nakads, ar elodeba ra misgan 

pasuxs. piriqiT, Tu obiqti axdens operaciis iniciirebas, igi unda 

daelodos mimRebisagan pasuxs. dekanma SesaZlebelia moaxdinos operaciis 

gadayvanis iniciireba klasi studentis romeliRac egzempliarSi, Rebulobs 

ra brZanebas kursidan kursze gadayvanis Sesaxeb, romliTac faqtiurad 

cvlis mis mdgomareobas. ramdenadac es sinqronuli gamoZaxebaa, dekani 

daelodeba, sanam operacia dasruldeba. 

nebismieri klasis nebismieri egzempliari SeiZleba iyos movlena 

signalis an movlena gamoZaxebis mimRebi. Tu es sinqronuli movlenaa, 

gamgzavni da mimRebi imyofebian mdgomareobaSi randevu($ 3.5.1.) operaciis 

Sesrulebis mTeli xangrZlivobisas. es niSnavs, rom gamgzavnis marTvis 

nakadi blokirdeba mimRebis marTvis nakadiT, sanam operacia ar dasruldeba. 

Tu es signalia, gamgzavni da mimRebi ar Sedian mdgomareobaSi randevu: 

gamgzavni agzavnis signals, magram ar elodeba pasuxs mimRebisagan. 

gamoZaxebis movlenebi, romlebsac Rebulobs obieqti, modelirdeba rogorc 

operaciebi am obieqtis klasebze. dasaxelebuli signalebi, romlebsac 
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Rebulobs obieqti, modelirdeba CamonaTvalis saxiT klasis damatebiT 

ganyofilebaSi. 

gamoricxvebi. klasebis qcevis vizualirebis mniSvnelovan nawils 

warmoadgens gamoricxvebis specificireba, romlebsac SeuZliaT aRagznon 

misi operaciebi. Tu gaqvT klasi an interfeisi, maSin operaciebi, romlebic 

SesaZlebelia maTze gamoviZaxoT naTlad Cans aRweridan, magram imis gageba 

Tu romel gamoricxvebs aRagzneben isini ar aris advili, Tu es naTlad ar 

aris miTiTebuli modelSi. 

gamoricxvebi warmoadgenen signalebis kerZo SemTxvevebs da 

modelirdebian stereotipuli klasebiT. gamoricxvebi SesaZlebelia 

miuerTod operaciebis specifikaciebs. gamoricxvebis modelireba 

warmoadgens operacias, garkveuli azriT sawinaaRmdegos signalTa 

simravlis modelirebisa. signalTa ojaxis modelirebis ZiriTadi mizania – 

movaxdinoT imis specificireba, Tu  romeli signalebi SeuZlia miiRos 

aqtiurma obieqtma; gamoricxvebis modelirebis mizania uCvenoT, romeli 

gamoricxvebi SeiZleba aRiZvres obieqtiT Tavisi operaciebidan. 

magaliTisaTvis nax. 3.6.3. –ze warmodgenilia gamoricxvebis ierarqiuli 

modeli, romlebic SesaZlebelia aRiZvras klasiT  SarCeliManager. am 

ierarqiis  TavSi imyofeba abstraqtuli klasi Exception, xolo qveviT 

specializirebuli gamoricxvebi. Nnaxazze miRebulia Semdegi aRniSvnebi:G 

X1 – sarCelis Sinaarsi akmayofilebs saqarTvelos samoqalaqo 

kodeqsis (ssk) 178-e muxls; 

X2 – saxelmwifo baJi Setanilia (ssk-is 178-e muxli); 

X3 – sruldeba ssk-is 186-e muxli. 

X3 = X31 ^  X32 ^  X33 ^  X34 ^  X35 ^  X36 ^  X37 ; 
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“gamoricxva” 

 Exception 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.3.6.3. 

sadac,  

X31 – sarCeli ar eqvemdebareba sasamarTlo uwyebas; 

X32 - arsebobs sasamarTlo gadawyvetileba an ganCineba mosarCelis mier 

sarCelze uaris Tqmis, mopasuxis mier sarCelis cnobis an mxareTa 

morigebis damtkicebis Sesaxeb;  

X33 – am an sxva sasamarTlos warmoebaSia saqme davaze imave mxareebs 

Soris, imave saganze da imave safuZvliT; 

X34 – mxareebs dadebuli aqvT xelSekruleba, rom maT Soris dava 

gadasawyvetad gadaeces kerZo arbitraJs; 

X35 – saqme am sasamarTlos gansjadi ar aris; 

X36 – sarCeli Seitana qmeduunaro pirma;  

“gamoricxva” 

  [(X1 ^ X2 ^    X3) V 

 ( T-T0 > 5)] 

“gamoricxva” 

   [(X1 V X2 V X3) ^  

( T-T0 < 5)] 

“gamoricxva” 

[(X1 V X2 V X3) V 

 ( T-T0 < 5)] 

SarCeliManager 
 
 
 
wamoebaSi miReba 
 

 

vadis daweseba 
 

 

umoZraod datoveba 

“send” 

“send” 

“send” 
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X37 – dainteresebuli piris saxeliT gancxadeba Seitana pirma, romelsac 

ara aqvs uflebamosileba saqmis warmoebaze. 

T – mimdinare TariRi; 

T0 – mosamarTleze sarCelis gadacemis TariRi. 

 

$ 3.6.3. moqmedebebi da gadasvlebi 

 

gadasvla es mimarTebaa or mdgomareobas Soris, romelic gviCvenebs, 

rom obieqtma, romelic imyofeboda pirvel mdgomareobaSi, unda Seasrulos 

garkveuli moqmedebebi da gadavides meore mdgomareobaSi, rogorc ki 

moxdeba miTiTebuli movlena da dakmayofildeba miTiTebuli pirobebi. 

mdgomareobis aseTi cvlilebisas amboben, rom amuSavda gadasvla. sanam 

gadasvla ar amuSavda, obieqti imyofeba sawyis mdgomareobaSi. amuSavebis 

Semdeg is imyofeba miznobriv mdgomareobaSi.  

gadasvlas ganmartaven xuTi elementiT: 

• sawyisi mdgomareoba, anuMmdgomareoba, romlidanac warmoebs gadasvla. Tu 

obieqti imyofeba sawyis mdgomareobaSi, maSin sawyisidan gadasvla 

amuSavdeba, rodesac obieqti miiRebs movlena-trigers, romelic axdens 

am gadasvlis iniciirebas, amasTan unda Sesruldes damcavi piroba (Tu 

igi mocemulia); 

• movlena-trigeri. Mmovlena, romlis miRebisas sawyis mdgomareobaSi myof 

obieqtze SesaZlebelia amuSavdes gadasvla (amasTan unda sruldebodes 

damcavi piroba). Aarseboben aratrigeruli gadasvlebi, romlebisTvisac 

ar aris araviTari movlena-trigeri. Aaratrigeruli gadasvla, romelsac 

kidev uwodeben gadasvlas dasrulebisas iniciirdeba, rodesac muSaoba 

sawyis mdgomareobaSi damTavrdeba. 
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• damcavi piroba. Bbulis gamosaxuleba, romelic gamoiTvleba movlena-

trigeris miRebisas. Tu mniSvneloba WeSmaritia, maSin gadasvlas neba 

eZleva amuSavdes, Tu mcdaria - gadasvla ar imuSavebs. Tu am dros ar 

aris mocemuli sxva gadasvla, romlis iniciireba imave movleniT xdeba, 

maSin movlena ikargeba.Ddamcavi pirobebi gamoixateba bulis 

gamosaxulebiT, moTavsebuli kvadratul frCxilebSi, movlena-trigeris 

Semdeg. Ddamcavi piroba iTvleba mxolod movlena-trigeris aRZvris 

Semdeg, romelic axdens Sesabamisi gadasvlis iniciirebas. Aamitom erTi 

mdgomareobidan SesaZlebelia ramodenime gadasvla erTi da igive 

movlena-trigeriT im SemTxvevaSi, Tu arcerTi ori damcavi pirobidan ar 

xdebian erTdroulad WeSmariti. Ddamcavi piroba gamoiTvleba erTxel 

yoveli gadasvlisaTvis movlenis dadgomis momentSi, magram SesaZlebelia 

gamoiTvalos xelaxla Tu gadasvla iniciirdeba xelmeored. Bbulis 

gamosaxulebaSi SeiZleba CavrToT pirobebi, romelSic figurireben 

obieqtis mdgomareobebi. 

• moqmedeba an Aelementaruli gamoTvla, romelsac SeuZlia uSualod 

imoqmedos avtomatis mflobel obieqtze an moaxdinos iribi zemoqmedeba 

sxva obieqtebze, romlebic imyofebian mis mxedvelobaSi. Mmoqmedebebs 

miekuTvnebian operaciaTa gamoZaxeba, sxva obieqtis Seqmna da mospoba, an 

signalis gagzavna obieqtTan. signalis gagzavnis aRniSvnisaTvis 

gansazRvrulia specialuri notacia – signalis saxels win uswrebs 

gasaReburi sityva send. moqmedeba yovelTvis elementaluria, e.i. ar 

SeiZleba Sewydes sxva movleniT da Sesabamisad sruldeba damTavrebamde. 

amiT igi gansxvavdeba moRvaweobisagan, romlis Sesruleba SesaZlebelia 

Sewydes sxva movleniT. 

 MmoRvaweoba. rodesac obieqti imyofeba garkveul mdgomareobaSi, is 

Cveulebriv umoqmedoa da elodeba garkveuli movlenebis aRZvras. Mmagram 
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xSirad saWiroa uwyvetad mimdinare procesebis modelireba. vimyofebiT ra 

aseT mdgomareobaSi, obieqti dakavebulia manamde, sanam es moRvaweoba ar 

Sewydeba movleniT. GgadasvliT do (SevasruloT) aRiniSneba is samuSaoebi, 

romlebic unda Sesruldes mdgomareobis SigniT mas Semdeg rogorc ki 

damuSavdeba mdgomareobaSi Sesvlis moqmedeba. MmoRvaweoba dakavSirebuli do 

gadasvlasTan SesaZlebelia iyos sxva avtomatis saxeli. DdasaSvebia 

mimdevrobiTi moqmedebebic, mag. Ddo/op1;op2;op3. MmiTiTebuli moqmedebebis 

Sesrulebisas momcav mdgomareobas SeuZlia daamuSaos movlenebi da ar aris 

gamoricxuli, rom es gamoiwvevs mdgomareobidan gamosvlas. 

• Mmiznobrivi mdgomareoba, romelic dgeba aqtiuri gadasvlis damTavrebis 

Semdeg.  

 Ggadasvlas SeiZleba gaaCndes ramodenime sawyisi mdgomareoba, aseve 

ramodenime miznobrivi mdgomareoba. 

magaliTisaTvis nax.3.6.4.-ze moyvanilia klasi studentis erT - erTi 

mdgomareoba 3 kursi, Tavisi qvemdgomareobebiT. mocemul mdgomareobas 

gaaCnia: 

• moqmedeba Sesvlisas Entry/ F1, sadac F1- leqcia-seminarebis Catarebis 

cxrilis gacnoba. 

• Sida gadasvla Nevtarget/G1, sadac G1- studentis aRdgena kursze; 

• moqmedeba gamosvlisas Exit / F6, sadac F6- zafxulis sasesio gamocdebSi 

monawileoba;  

• moRvaweoba, romelic gamoisaxeba Semdegi moqmedebebiT do/ F2, F3, F4, F5, 

F5, sadac,FF2- leqcia-seminarebze daswreba; F3- praqtikuli da 

laboratoriuli samuSaoebis Sesruleba; F4- sareitingo gamokiTxvebSi 

monawileoba;  F5- zamTris sasesio gamocdebSi monawileoba.  
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 3 kursi  
do/ F2, F3, F4, F5;   

 

 

 

 

 

 

 

 

nax.3.6.4. 

moyvanil magaliTSi naCvenebia agreve istoriuli mdgomareoba im 

SemTxvevisaTvis, rodesac studenti erT-erT qvemdgomareobaSi iRebs 

akademiur Svebulebas. aseT SemTxvevaSi xdeba gamosvla mocemuli Sedgenili 

mdgomareobidan. akademiur Svebulebis gavlis Semdeg studenti brundeba 

mocemul mdgomareobaSi. imisaTvis, rom miuTiToT Sedgenili mdgomareobis 

romeli mdgomareobidan moxda gamosvla gamoyenebuli aris Sesabamisi 

aRniSvna.                               

 

$ 3.6.4. sasicocxlo ciklis agebis wesi 

 

reaqtiuli obieqtis qcevis modelirebisas SesaZlebelia moqmedebis 

specificireba, daukavSireben ra mas gadasvlas an mdgomareobis Secvlas. 

literaturaSi avtomati, romlis yvela moqmedeba mibmulia gadasvlebTan, 

uwodeben milis manqanas, xolo avtomati romlis moqmedebebi mibmulia 

mdgomareobebTan, muris manqanas. mdgomareobaTa diagramis damuSavebisas 

Cveulebriv gamoiyeneba milis da muris manqanebis kombinacia. 

 obieqtis sasicocxlo ciklis modelirebisaTvis Tavidan amoirCeva 

konteqsti avtomatisaTvis, es iqneba klasi, precedenti an sistema 

mTlianobaSi. dadgindeba obieqtisaTvis sawyisi da saboloo mdgomareobebi, 

 
 
 
Entry/ F1; 
Exit / F6; 
Nevtarget/G1 
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obieqtis mdgradi mdgomareobebi, iseTi romlebSic is SeiZleba imyofebodes 

ganusazRvrelad didi drois ganmavlobaSi. Diwyeben zeda donis 

mdgomareobebidan, xolo Semdeg gadadian qvemdgomareobebze. moaxdenen 

mdgradi mdgomareobebis mowesrigebas obieqtis mTeli sasicocxlo ciklis 

ganmavlobaSi. Semdeg dadgindeba romel movlenebs SeuZliaT mdgomareobebs 

Soris gadasvlebis iniciireba. warmoadgenen am movlenebs rogorc 

gadasvlebis trigerebs. daukavSireben moqmedebebs gadasvlebs(milis manqana) 

da/an mdgomareobebs(muris manqana). Tu SesaZlebelia moaxdenen avtomatis 

gamartivebas qvemdgomareobebiT, ganStoebebiT, SerwymiT da istoriuli 

mdgomareobebiT. gasinjaven, rom nebismieri mdgomareobis miRweva 

SesaZlebelia movlenaTa garkveuli kombinaciisas anu darwmundnen Cixuri 

situaciebis ar arsebobaSi, anu iseTebis romlebidanac ar aris gadasvla 

movlenis arc erTi kombinaciisas. amisaTvis, Seamowmeben avtomats xeliT an 

instrumentaluri saSualebiT da dadgindeba rogor iqceva is movlenaTa 

mosalodneli Tanmimdevrobisas da maTze reaqciisas. E 

bolos unda Semowmdes rom yvela moqmedebebi, romlebic moxsenebulia 

avtomatSi, SeTavsebulia momcavi obieqtis mimarTebebiT, meTodebiT da 

operaciebiT. Semowmebisas SesaZlebelia Seicvalos avtomatis struqtura, 

xelaxla gaisinjos igi mosalodnel movlenaTa Tanmimdevrobaze, raTa 

darwmundnen, rom obieqtis semantika Seicvala. 

 magaliTisaTvis nax.3.6.5.-ze moyvanilia mdgomareobaTa diagrama 

samoqalaqo samarTalwarmoebis erT-erTi obieqtisaTvis – sarCeli, romelic 

aRwers obieqti - sarCelis sasicocxlo cikls. 

moyvanili diagrama aRwers avtomats, romlis sawyisia sarCelis 

Semotana sasamarTloSi, xolo miznobrivi mdgomareobaa sarCeli miRebulia 

warmoebaSi.  
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qvemoT moyvanilia TiToeuli gadasvlis Sesabamisi movlena-trigeri, 

damcavi piroba da moqmedeba, romelic Tan axlavs am gadasvlas. mocemul 

SemTxvevaSi es moqmedebebi warmoadgenen ganCinebebs, romlebic afiqsireben 

sarCelis erTi mdgomareobidan meoreSi gadasvlas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

G Q 

 

Nnax.3.6.5. 

mocemul magaliTSi gamoyenebulia igive aRniSvnebi, romelic gvqonda wina 

paragrafSi.  

1. Ggadaeca mosamarTles(5) [(X1 ^ X2 ^    X3) V ( T-T0 > 5)] / ganCineba1 

2. Ggadaeca mosamarTles(5) [(X1 VX2 V X3) ^ ( T-T0 < 5)] / ganCineba2 

3. Ggadaeca mosamarTles(5) [(X1V X2 V X3) V ( T-T0 < 5)] / 

ganCineba3 

Semosuli sarCeli Tavdapirvelad xvdeba mdgomareobaSi registracia, 

romlis Semdeg sarCeli gadaecema mosamarTles, swored aRniSnuli movlena 

warmoadgens movlena-trigers, romelic iniciirebas uwevs momdevno sam 

mdgomareobaSi gadasvlas – dauwesda vada xarvezis SesavsebaT, miRebulia 

sarCeli registrirebulia 

 

[ sarCeli ] 3

warmoebaSi ar iqna 

miRebuli 
MmiRebulia 

warmoebaSi 

Ddatovebulia 

ganuxilvelad 

4 5 
12

7
6 

ganixileba      

zemdgom 

sasamarTloSi 

8 
9 10

11 

12 
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warmoebaSi da uari eTqva warmoebaSi miRebaze. TiToeul maTgans gaaCnia 

damcavi piroba da moqmedeba, romelic mibmulia Sesabamis gadasvlebTan 

(milis manqana). MmosamarTles ganCinebis gamotanisaTvis gamoyofili aqvs 5 

dRiani vada, rac miTiTebulia movlena-trigeris parametrSi. ganxilvis 

vadis gadaWarbebis SemTxvevaSi sarCeli naklovanebebis miuxedavad iTvleba 

warmoebaSi miRebulad. swored es faqti aris miTiTebuli 1-li gadasvlis 

damcav pirobaSi.  

Mmdgomareobidan dauwesda vada xarvezis SesavsebaT gadasvliT 4 

(xarvezi Sevsilia [T1 < T2] / ganCineba4) xdeba gadasvla mdgomareobaSi 

miRebulia warmoebaSi, xolo gadasvliT 5 (xarvezi ar aris Sevsili [T1 < 

T2] / ganCineba5) mdgomareobaSi datovebulia ganuxilvelad. 

MmdgomareobebSi uari eTqva warmoebaSi miRebaze, datovebulia 

ganuxilvelad dasaSvebia kerZo saCivris Setana. Tu kerZo saCivari ar iqna 

Setanili procesi mTavrdeba, xolo Tu Setanil iqna 12 dRis vadaSi mas 

ixilavs igive sasamarTlo. Tu sarCeli dakmayofilda amuSavdeba 6(7) 

gadasvla: 

6. kerZo saCivari (12) & dakmayofilda [Ť < 12] / ganCineba6 

7. kerZo saCivari (12) & dakmayofilda [Ť < 12] / ganCineba7 

aq Ť – Ti aRniSnulia kerZo saCivris Setanis TariRi. im SemTxvevaSi 

Tu saCivari ar dakmayofildeba amuSavdeba 8(9) gadasvla, riTac moxdeba 

gadasvla mdgomareobaSi ganixileba zemdgom sasamarTloSi:  

 8. kerZo saCivari (12) & ar dakmayofilda [Ť < 12] / ganCineba8 

 9. kerZo saCivari (12) & ar dakmayofilda [Ť < 12] / ganCineba9 

aRniSnul mdgomareobas gaaCnia moqmedeba Sesvlisa da gamosvlisas: 

entry. saCivari(sarCeli) gadaigzavnos 5 dRis vadaSi zemdgom 

sasamarTloSi; 

exit. sarCeli da miRebuli ganCineba saCivarze ubrundeba sasamarTlos. 

 114



rogorc naxazidan Cans Tu zemdgom sasamarTloSi saCivari dakmayofilda 

amuSavdeba gadasvla 10, winaaRmdeg SemTxvevaSi 11(12) gadasvlebi: 

10. kerZo saCivari dakmayofilda / ganCineba10 

11. kerZo saCivari ar dakmayofilda / ganCineba11 

    12. kerZo saCivari ar dakmayofilda / ganCineba12 
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3.7. moTxovnaTa realizebis meqanizmebis modelireba 

 

axali sistemis arqiteqturis agebis an arsebulis ganviTarebisas, 

nebismier SemTxvevaSi, damproeqtebeli arasdros ar iwyebs nolidan. 

piriqiT, wina gamocdileba da miRebuli SeTanxmebebi aZlevs safuZvels 

gamoiyenos tipiuri saSualebebi tipiuri problemis gadawyvetisaTvis. 

magaliTad, deSifraciis sistemis Seqmnisas Tavisi sargeblianoba daamtkica 

arqiteqturam “saklaso dafis” safuZvelze, romelic kargad miesadageba 

rTuli mocanebis gadawyvetas meTodiT cda da Secdoma. rac warmoadgens 

nimuSis magaliTs - tipiur gadawyvetas tipiuri amocanisaTvis mocemul 

konteqstSi.  

nebismieri kargad struqturirebuli obieqt-orientirebuli sistema 

moicavs nimuSebs abstraqciis nebismier doneze. mkafiod gamovyofT ra 

nimuSebs sistemaSi, igi gaxdeba ufro martivi da gasagebi. magaliTad, Tu 

aiRebT romelime programis ucnob sawyis teqsts da moindomebT mis 

modificirebas, dagWirdebaT sakmaod didi jafa raTa gaerkvioT Tu rogor 

arian misi nawilebi dakavSirebuli erTmaneTTan. magram, Tu mogcemen igive 

teqsts da agixsnian ra meqanizmiT urTierTqmedeben CamoTvlili klasebi 

erTmaneTTan, miiRebT ufro mkafio warmodgenas imis Sesaxeb, Tu rogor 

muSaobs sistema. igive SeiZleba iTqvas mTlianad sistemisaTvis. amitom, 

sistemis agebisas sasurveli iqneba aRiweros misTvis damaxasiaTebeli 

nimuSebi, raTa davexmaroT maT, vinc SemdgomSi moindomebs mis xelmeored 

gamoyenebas an moaxdinos misi modificireba. praqtikaSi interes warmoadgens 

ori saxis nimuSebi: proeqtirebis nimuSebi(meqanizmebi) da arqiteqturuli 

nimuSebi(karkasebi). proeqtirebis nimuSebi aRweren struqturas da qcevas 

klasebis nakrebisaTvis, xolo arqiteqturuli nimuSebi struqturas da 

qcevas mTlianad sistemisaTvis. 
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meqanizmebis modelirebas axdenen kooperaciis meSveobiT. sistemis 

arqiteqturis konteqstSi kooperacia saSualebas iZleva mivaniWoT saxeli 

garkveul konceptualur fragments, romelic moicavs rogorc statikur, 

ise dinamikur aspeqtebs. kooperacias uwodeben klasebis da sxva 

elementebis erTobliobas, romlebic muSaobs erToblivad kooperaciuli 

efeqtis uzrunvelsayofad, ufro mniSvnelovanis, vidre SemadgenelTa jamia. 

Sesabamisad kooperacias gaaCnia struqturuli da qceviTi Semadgeneli. 

kooperaciis struqturuli Semadgeneli Seicavs klasebs, magram amave 

dros kooperacia TviTon ar flobs arc erT struqturul elements. igi 

mxolod miuTiTebs klasebs, interfeisebs, komponentebs, kvanZebs da sxva 

struqturul elementebs, romlebic gamocxadebulia sxva adgilze, an 

iyeneben maT. amitom kooperacia asaxelebs sistemuri arqiteqturis 

konceptualur da ara fizikur fragments. ufro metic, erTma da imave 

elementma SeiZleba monawileoba miiRos ramodenime kooperaciaSi.  

Tu gvaqvs kooperacia, romelic asaxelebs sistemis konceptualur 

fragments, SegviZlia gavxsnaT igi da vnaxoT misi damaluli struqturuli 

detalebi. gaxsnisas dgindeba klasebi, romlebic SesaZlebelia aRiweros 

klasebis diagramaze.  

Tu struqturuli Semadgeneli kooperaciisa Cveulebriv gamoisaxeba 

klasebis diagramis saxiT, misi qceviTi Semadgeneli gamoisaxeba 

urTierTqmedebis diagramis saxiT. es diagrama aRwers urTierTqmedebas, 

romelic Seesabameba qcevas, Sedgenils Setyobinebebis gacvlaSi obieqtebs 

Soris garkveul konteqstSi. urTierTqmedebis konteqsts adgens momcavi 

kooperacia. SegviZlia nebismieri qceviTi diagramis gamoyeneba, ramdenadac 

umetes SemTxvevaSi isini semantikurad eqvivalenturia.  
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kooperaciis meSveobiT ara marto asaxeleben sistemur meqanizmebs, 

aramed gamoiyeneba precedentebis da operaciebis realizebisaTvis. 

precedentebis, romlis meSveobiTac aRiwereba sistemisadmi wayenebuli 

moTxovnebi, realizeba xdeba kooperaciis meSveobiT. 

magaliTad, precedentSi specialobis datvirTvis gaangariSeba 

monawileobas Rebulobs V1 - saswavlo gegma, V2 - studentTa kontigenti, 

V3 - normativi, V4 - datvirTvis menejeri, V5 - datvirTvis uwyisi($ 

2.3.1.). moyvanili arsebis erToblivad muSaobiT xorcieldeba precedenti 

specialobis datvirTvis gaangariSeba semantikis realizeba. zogierTi 

maTgani SesaZlebelia CarTuli iyos sxva meqanizmebSic an sxva 

precedentebis realizebaSi, magaliTad precedentis saswavlo gegmis 

Sedgena, individualuri datvirTvis gaangariSeba($ 2.1.2.).  

moyvanil magaliTSi arsebs Soris urTierTqmedeba SesaZlebelia sul 

mcire ori scenariT gamovsaxoT: 

• disciplinis datvirTva (praqtikuli da laboratoriuli mecadineobebi) 

saswavlo gegmiT gaTvaliswinebuli saaTebiT (Q1); 

• disciplinis datvirTva (praqtikuli da laboratoriuli mecadineobebi) 

saswavlo gegmiT gaTvaliswinebuli saaTebis gaormagebiT (Q2). 

2.3.2. naxazze ($ 2.3.1.) moyvanilia urTierTqmedebis diagrama, romelic 

Seesabameba ZiriTad nakads (Q1).  ZiriTadi nakadisagan gansxvavebiT meore 
SemTxvevaSi jgufSi arsebuli studentebis raodenoba iyofa Suaze da 

procesi grZeldeba ZiriTadi nakadis analogiurad. 

aseTi klasebis erToblioba V={V1, V2, V3, V4, V5} (struqturuli 

Semadgeneli), aRebuli urTierTqmedebiT maT Soris Q= {Q1, Q2} (qceviTi 
Semadgeneli), qmnis meqanizms, romelsac warmoadgens kooperacia Ur. 
grafikulad kooperacia gamoisaxeba elifsis saxiT wyvetili konturiT.  

 

 

 

nax. 3.7.1. 

dasaxeleba 
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sistemis analizisas vxelmZRvanelobT imiT, Tu rogor SeiZleba 

mocemuli precedentis gamoyeneba. gadavdivarT ra realizaciis etapze, 

saWiro xdeba identificirebuli precedentebis realizeba konkretuli 

struqturebisa da qcevebis saxiT. saerTo jamSi yoveli precedenti 

realizebul unda iqnas erTi an ramdenime kooperaciiT. 

precedentebis realizebis modelirebisaTvis Tavidan unda moxdes im 

struqturuli elementebis identificireba, romlebic Seadgens precedentis 

semantikas. Semdeg moaxdenen am struqturuli elementebis organizebas 

klasebis diagramaSi da ganixilaven calkeul scenarebs, romlebic 

warmoadgens mocemul precedentebs. am scenarebis dinamikas gamosaxaven 

urTierTqmedebis diagramaze. amisaTvis sargebloben mimdevrobiTobis da 

kooperaciis diagramebiT. bolos moaxdenen am struqturuli da qceviTi 

elementebis organizebas rogorc kooperaciisa, romelic SesaZlebeli iqneba 

daukavSiroT precedents realizaciiT. 

Tu meqanizmebi (kooperaciebi) gamosaxaven proeqtirebis nimuSebs, 

romlebic warmoadgenen sistemuri arqiteqturis  konceptualurad 

damTavrebul fragmentebs, karkasebi es arqiteqturuli nimuSebia, romlebic 

warmoadgenen garkveul sferoSi danarTebis gafarToebad Sablonebs.  

karkasi Seicavs meqanizmebis simravles, romlebic erToblivad muSaoben 

mocemul sagnobriv sferoSi arsebuli problemis gadawyvetisaTvis. 

asaxeleben ra karkass, amiT faqtiurad aRweren arqiteqturis ConCxs mTeli 

Tavisi mmarTveli organoebiT, romlebic gaixsneba momxmareblis mier, roca 

mas surs moaxdinos mocemuli karkasis adaptireba sasurvel konteqstSi. 

karkass gamosaxaven stereotipuli paketis saxiT. paketis gaxsnisas, 

Cans meqanizmebi, romlebic arseboben sistemuri arqiteqturis nebismier 

saxeobaSi.  
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3.7.2. naxazze naCvenebia arqiteqturuli nimuSis specifikacia saklaso 

dafa. rogorc dokumentaciidan irkveva es nimuSi “gankuTvnilia sawyisi 

monacemebis gardaqmnisaTvis maRaldonian struqturebSi, romlebsac ara aqvT 

martivi determinirebuli gadawyveta”.  

 

                                                         

 

 

 

 

 

 

 

 

 

 

 

 

nax.3.7.2. 

arqiteqturas safuZvelad udevs proeqtirebis nimuSi saklaso dafa, 

romelic gansazRvravs klasebis codnis wyaro, saklaso dafa da 

makontrolebeli erTobliv muSaobas. karkasi kidev Seicavs proeqtirebis 

nimuSs logikuri daskvnis procesori, romelic gansazRvravs klasis 

codnis wyaro muSaobis saerTo meqanizms. bolos, rogorc naxazidan Cans, 

karkasi xsnis gamoyenebis erT variants gamoviyenoT codnis axali wyaroebi, 

romelic ganumartavs klients, Tu rogor SeiZleba misi adaptireba. 

mTlianad karkasis modelireba sistemis arqiteqturis modelirebaze 

martivi amocana ar aris. garkveul mimarTebebSi ufro rTulic aris, 

ramdenadac imisaTvis, rom karkasTan SesaZlebeli iyos muSaoba, unda 

gaixsnas misi marTvisa da SeTavsebis yvela elementi, aseve warmovadginoT 

meta-precedentebi, romlebic xsnian, Tu rogor aiwyoba karkasi da ubralo 

precedentebi, romlebic xsnian mis qcevas.   

“karkasi” 

saklasodafa 

codnis wyaro 
saklaso dafa 

makontrolebeli 

saklaso dafa codnis wyaro 

logikuri daskvnis 

procesori 

gamoviyenoT codnis 

axali wyaroebi 
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Tavi 4 

sistemis realizeba 

 

avtomatizebuli sistemis proeqtirebisas saWiro xdeba ganvixiloT 

rogorc logikuri, ise misi fizikuri aspeqtebi. logikur elementebs 

ganekuTvnebian iseTi arsebi, rogoric aris klasebi, interfeisebi, 

kooperaciebi, urTierTqmedebebi da avtomatebi, xolo fizikurs – 

komponentebi (logikuri arsebis fizikuri dajgufeba) da kvanZebi 

(aparatura, romelzedac ganlagdebian da sruldebian komponentebi). 

 

K4.1. komponentebi. komponentebis diagrama 

 
zemoT ganxiluli yvela diagramebi gamosaxavdnen sistemis modelis 

agebis konceptualur aspeqtebs da miekuTvnebodnen warmodgenis logikur 

dones. logikuri warmodgenis damaxasiaTebeli niSania is, rom igi 

operirebs cnebebiT, romlebsac ara aqvT damoukidebeli materialuri 

ganxorcieleba. sxva sityvebiT, logikuri warmodgenis sxvadasxva 

elementebi, rogoric aris klasebi, asociacia, mdgomareoba, Setyobineba, ar 

arseboben materialurad an fizikurad.Eisini mxolod asaxaven fizikuri 

sistemis struqturis gagebas an misi qcevis aspeqtebs momxmareblis 

TvalTaxedviT. 

Llogikuri warmodgenis ZiriTadi daniSnuleba mdgomareobs imaSi, rom 

moaxdinon sistemis modelis elementebs Soris struqturuli da 

funqcionaluri mimarTebebis analizi. magram konkretuli fizikuri sistemis 

Sesaqmnelad aucilebelia raime saSualebebiT moxdes logikuri warmodgenis 

yvela elementebis realizeba konkretul materialur arsebSi.LE 
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imisaTvis, rom avxsnaT gansxvaveba logikur da fizikur warmodgenebs 

Soris, ganvixiloT zogadaT romelime programuli sistemis damuSavebis 

procesi. Mmisi logikuri warmodgenis sawyisia algoriTmebisa da 

procedurebis struqturuli sqemebi, interfeisebis aRwera da monacemTa 

bazebis konceptualuri sqemebi. magram am sistemis realizebisaTvis 

aucilebelia damuSavdes programis sawyisi teqsti daprogramebis romelime 

enaze(C++, Pascal, Java).  

amasTan programis sawyisi teqstebi jer kidev ar warmoadgenen 

proeqtis saboloo realizacias, Tumc ki CaiTvleba misi fizikuri 

realizebis fragmentad. Pprogramuli sistema CaiTvleba realizebulad im 

SemTxvevaSi, roca mas Seswevs unari Seasrulos Tavisi miznobrivi 

daniSnulebis funqciebi. xolo es ki SesaZlebelia, Tu programuli kodi 

realizebuli iqneba Sesrulebadi modulebis saxiT, klasebisa da 

procedurebis biblioTekebSi, monacemTa failebSi. swored es komponentebi 

warmoadgenen fizikuri warmodgenis aucilebel elementebs. 

maSasadame, sistemis sruli programuli proeqti Sesdgeba logikuri da 

fizikuri warmodgenebis erTobliobisagan, romlebic erTmaneTTan 

SeTanxmebuli unda iyos. 

fizikuri arsebis modelirebisaTvis gamoiyenebian komponentebi. maT 

miekuTvnebian Sesrulebadi modulebi, biblioTekebi, cxrilebi, failebi da 

dokumentebi.  

xids logikur da fizikur modelebs Soris qmnian interfeisebi. 

komponenti axdens garkveuli interfeisebis realizebas. Sesabamisad, 

logikur modelSi specificirebuli romelime klasis interfeisi, Semdeg 

realizebuli unda iqnas garkveuli komponentiT. 

grafikulad komponenti gamoisaxeba Semdegi saxiT 
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                 Sesia.exe  dasaxeleba 

 

Bbevri mimarTebiT komponentebi msgavsia klasebis. erTsac da meoresac 

gaaCnia saxeli, SeuZliaT interfeisebis realizeba, Sevidnen 

damokidebulebis, ganzogadebis da asociaciis mimarTebebSi, miiRon 

monawileoba urTierTqmedebaSi. magram komponentebsa da klasebs Soris aris 

arsebiTi gansxvavebac. kerZod, klasebi warmoadgenen logikur abstraqciebs, 

xolo komponentebi – fizikur arsebs. es ki miuTiTebs, rom komponentebsa 

da klasebs Soris arsebobs garkveuli mimarTeba, kerZod komponentebi 

axdenen klasebis realizebas. kavSirs komponentebsa da maTSi realizebul 

klasebs Soris warmoadgenen damokidebulebis mimarTebiT. aseT informacias 

aqvs didi mniSvneloba logikuri da fizikuri warmodgenebis 

SeTanxmebisaTvis. nax.4.1.-ze moyvanilia aseTi damokidebulebis fragmenti, 

rodesac garkveuli komponenti damokidebulia Sesabamisi klasebisagan. 

 

klass-A
 

 

 

 

 

nax.4.1. 

cxadia, cvlilebebma klasebis aRweris struqturaSi SeiZleba 

gamoiwvios komponentis Secvla. 

moyvanili ganmartebidan gamomdinare komponentebi SesaZlebelia 

ganlagdnen kvanZebSi, xolo klasebi – ara. klasebs SeiZleba gaaCndeT 

atributebi da operaciebi. komponentebi floben mxolod operaciebs, 

romlebic misaRwevia maTi interfeisebidan.  

 
W.exe klass-B 

klass-C 
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interfeisi, romelic realizdeba komponentiT, uwodeben 

eqsportirebul interfeiss. es niSnavs, rom komponenti mocemuli 

interfeisidan warudgens rig momsaxurebebs sxva komponentebs. komponents 

SeuZlia bevri interfeisebis eqsportireba. interfeisi, romliTac 

komponenti sargeblobs uwodeben importirebuls. es niSnavs, rom 

komponenti SeTavsebulia interfeisTan da damokidebulia misgan Tavisi 

funqciebis Sesrulebisas. komponents SeuZlia sxvadasxva interfeisebis 

importireba, amasTan misTvis dasaSvebia erTdroulad eqsportireba da 

importireba. 

konkretuli interfeisi SeiZleba eqsportirebuli iyos erTi 

komponentiT da importirebuli meores mier. Tu or komponents Soris 

ganlagebulia interfeisi, maTi uSualo urTierTdamokidebuleba iyofa. 

komponenti, romelic iyenebs mocemul interfeiss, ifunqcionirebs 

koreqtulad (ganurCevlad imisa, romeli komponentiT iqneba realizebuli 

interfeisi). cxadia, komponenti SeiZleba gamoyenebul iqnas garkveul 

konteqstSi mxolod maSin, rodesac yvela misi importirebuli 

interfeisebi eqsportirebulni arian romeliRac sxva komponentebiT.  

nax.4.2.-ze moyvanilia komponentebi, romelTagan B komponenti axdens IC  

 

 

 

nax.4.2. 

interfeisis realizebas (eqsportirebas), xolo komponenti A axdens mis 

importirebas (ukavSirdeba mas damokidebulebis mimarTebiT). 

sistema SesaZlebelia Seiqmnas komponentebisagan, xolo Semdeg 

ganvaviTaroT is, davamatoT ra axali komponentebi an SevcvaloT Zveli – 

damatebiTi kompilaciis gareSe. amis miRweva SesaZlebelia interfeisebis 

      
      A 

      
      B 

IC 
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meSveobiT. dadgindeba ra interfeisi SesaZlebelia Caisvas muSa sistemaSi 

muSa komponenti, romelic SeTavsebulia am interfeisTan an warmoadgens 

mas. sistema SesaZlebelia gafarTovdes axali komponentebis CarTviT, 

romlebic uzrunvelyofen axal momsaxurebas damatebiTi interfeisebis 

meSveobiT, aseve komponentebiT, romlebsac unari aqvT gamoicnon da 

gamoiyenon es axali interfeisebi. aseTi semantikidan gamomdinare, 

komponenti es sistemis fizikuri Sesacvlelad dasaSvebi nawilia, romelic 

SeTavsebulia erT interfeisTan da realizebas uwevs sxvebs.  

gamoyofen sami saxis komponentebs: 

1. ganlagebis komponentebi, romlebic aucilebelia da sakmarisi 

Sesrulebadi sistemis agebisaTvis. maT ricxvs miekuTvneba dinamiurad 

damakavSirebeli biblioTekebi (DLL) da Sesrulebadi programebi (EXE).  

2. komponentebi – muSa produqtebi. es damuSavebis procesis gverdiTi 

Sedegia. mas SeiZleba mivakuTvnoT failebi programis sawyisi teqstebiT 

da monacemebiT, romlebisganac iqmneba ganlagebis komponentebi. aseTi 

komponentebi ar Rebuloben uSualo monawileobas Sesrulebadi sistemis 

muSaobaSi, magram warmoadgenen samuSao produqts, romlebisganac iqmneba 

Sesrulebadi sistema. 

3. Sesrulebis komponentebi. isini iqmnebian rogorc sistemis muSaobis 

Sedegi.   

komponentebi SesaZlebelia dajgufebul iqnas paketSi da maT Soris 

SesaZlebelia damokidebulebis, ganzogadebis, asociaciis da realizaciis 

mimarTebebi. 

 modelirebis unificirebul enaSi(UML) gansazRvrulia xuTi 

standartuli stereotipi komponentebTan mimarTebaSi da TviTeuls 

Seesabameba Tavisi grafikuli gamosaxva: 
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• executable(Sesrulebadi) – gansazRvravs komponents, romelic 

SesaZlebelia Sesruldes kvanZSi. 

• Library(biblioTeka) – gansazRvravs statikur an dinamiur obieqtur 

biblioTekas; 

• table(cxrili) - gansazRvravs komponents, romelic warmoadgens 

monacemTa bazis cxrils. 

• file(faili) - gansazRvravs komponents, romelic warmoadgens 

dokuments, sawyisi teqstiT da monacemebiT. 

• document(dokumenti) - gansazRvravs komponents, romelic warmoadgens 

dokuments.  

damuSavebuli komponentebis organizaciisa da maT Soris 

damokidebulebebis asaxvisaTvis gamoiyeneba komponentebis diagrama. 

aq Sedis kvanZze ganlagebuli fizikuri arsebis, magaliTad programebis, 

biblioTekebis, cxrilebis, failebis da dokumentebis modelireba. 

arsebiTad, komponentebis diagrama – es klasebis diagramaa, fokusirebuli 

sistemur komponentebze. 

grafikulad komponentebis diagrama Cveulebriv Seicavs komponentebs, 

interfeisebs da mimarTebebs maT Soris (damokidebulebis, ganzogadebis, 

asociaciis da realizaciis).  
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4.2. komponentebis formireba da maTi gamoyeneba sistemis 

realizebisaTvis 

Tu sistema Sedgeba erTi Sesrulebadi failisagan, komponentebis 

modelireba saWiro ar aris. xolo Tu sistema Sedgeba ramodenime 

komponentisagan da masTan asocirebuli obieqturi biblioTekebisagan, maSin 

komponentebis modelireba dagvexmareba fizikuri sistemis awyobisaTvis.  

zemoT moyvanili dayofidan gamomdinare, sistemis realizeba 

gulisxmobs ganlagebis, muSa produqtebis da Sesrulebis komponentebis 

formirebas.  

yvelaze xSirad komponentebi gamoiyenebian ganlagebis komponentebis 

modelirebisaTvis, romlebic Seadgenen sistemis realizebas. ganlagebis 

komponentebis formirebisaTvis Tavdapirvelad ganisazRvreba operaciuli 

sistemis garemo(Windows, Linux) da SeirCeva daprogramebis ena, romlis 

garemoSic unda moxdes kodebis ageba.  

Tanamedrove etapze yvelaze gavrcelebulia daprogramebis vizualuri 

enebi, romlebic agebulia obieqt-orientirebuli koncefciis bazaze. amJamad 

aseTi mZlavri saSualebebis SeqmnaSi erTmaneTs ejibrebian iseTi firmebi, 

rogoricaa Microsoft da Borland. Microsoft-is produqciaSi aRsaniSnavia 

Visual Basic 7.0 da Visual C++, C# da sxva  .NET teqnologiebi. xolo 

Borland-is produqciaSi Delphi 5.0 da C++ Builder X.  C-is da C++ -is 

specialistebma SeiZleba gamoiyenon Microsoft Visual  C++   an Borland  C++ 

Builder, Pascal-is da Object Pascal-is specialistebi upiratesobas Borland 

Delphi 5.0 aniWeben, xolo beisikisa Microsoft Visual Basic 6.0-s, isini 

dRevandel programul bazarze TiTqmis erT doneze dgas. 

Borland Delphi 5.0 sistemas gaaCnia didi saSualeba marTos monacemTa 

bazebi, rogorc personaluri kompiuterisaTvis, aseve ganawilebuli 

lokaluri da globaluri qselebisaTvis. dawyebuli 3.0 versiidan am 
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sistemaSi dainerga Kklient\serveris teqnologia da Semovida axali 

komponentebi, romlebic efeqturad ukavSirdeba qselSi moTavsebul 

monacemTa bazebis serverebs. esenia COM (Component Object Model) da 

DCOM (Distributed Component Object Model) romlebic saSualebas aZlevs 

sxva komponentebs daukavSirdes erTmaneTs standartuli COM interfeisiT. 

bolo 5.0 versiidan Delphi-Si dainerga axali teqnologia ADO (ActiveX 

Data Object), romelic saSualebas iZleva pirdapiri kavSiriT damyardes 

kontaqti nebismieri donis monacemTa bazebis marTvis sistemasTan da es 

kavSiri ramdenjerme swrafia ODBC (Open DataBase Connectivity)-sTan 

SedarebiT. 

programuli kodebis damuSaveba SesaZlebelia ganxorcieldes 

avtomatizebul reJimSic. kerZod, programaTa teqsturi (cpp, csh, ... ) da 

saTavo (h) failebi avtomaturad iwereba TviT sistemis mier, Tu gamoiyeneba 

magaliTad, UML–is  MsVisio instrumenti, Visual Studio.NET paketis sruli 

versia. 

programuli kodebis Semdeg muSavdeba monacemTa bazis, misi cxrilebisa 

da indeqsuri failebis komponentebi. monacemTa bazebis marTvis sistemebi 

(mbms) farTod gavrcelebuli daprogramebis sistemebia, romelTa 

daniSnulebas informaciis miReba, Senaxva da kompiuteris saSualebiT 

damuSaveba warmoadgens. monacemTa bazebis marTvis zogierTi Tanamedrove 

sistema monacemTa bazebis Seqmnis Zlieri meqanizmebiTaa aRWurvili. maT 

ganekuTvneba monacemTa bazebis daproeqtebis avtomatizebuli 

instrumentuli saSualebebi mravalfanjriani reJimiTa da Setanili 

informaciis sintaksuri kontrolis gaTvaliswinebiT.  

amJamad gamoyenebaSia SQL Server (Standart Query Lanquaqe) monacemTa 

bazebis marTvis sistema,  romelic gamoirCeva simartiviT da didi 

siswrafiT. 
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qseluri variantisTvis asarCevia ori alternativa InterBase Server 7.0 an 

Microsoft SQL Server 7.0. 

 Borland Delphi 5.0-Si arsebobs komponentebi, romlebic 

gaTvaliswinebulia swored InterBase mbms-Tvis, magram InterBase Server-s ar 

gaaCnia moqnili dizaini da arc  mZlavria. samagieroT Microsoft SQL Server 

7.0-s gaaCnia didi simZlavre da igi gacilebiT swrafia.  

SQL Server 7.0 warmoadgens principulad axal midgomas monacemTa 

bazebis marTvaSi Microsoft Foxpro, romelic funqcionirebs Windows -

garemoSi. igi gvTavazobs monacemTa bazebis damuSavebis sruliad axal 

stils, romelic bevrad gaumjobesebuli da daxvewilia. 

SQL Server 7.0-Si arsebobs sistemis Seqmnis ramdenime done. Tu sistema 

arc Tu ise rTulia da mokle vadebSia Sesaqmneli, iyeneben Wizard-ebs 

Semavali informaciis, menius da sxva elementebis Sesaqmnelad. Tu Wizard-i 

ar akmayofilebs moTxovnebs, ufro rTuli sistemis Sesaqmnelad gamoiyeneba 

Designer-i formebis, angariSebis da sxva elementebisaTvis. msxvili 

proeqtebisaTvis ufro mizanSewonilia klasebis gamoyeneba.  

damuSavebuli komponentebi erTiandeba konteqstur diagramebSi da 

mzaddeba server-monacemTa bazebSi gansaTavseblad. centralur server-

bazasTan erTad gaTvaliswinebuli unda iyos sarezervo, arqivirebuli bazis 

arseboba. server-bazebis administrirebis reglamenti unda SemuSavebuli 

iqnas sistemis danergvis Semdeg, gamomdinare funqciuri avtomatizebuli 

samuSao adgilebis raodenobisa da menejmentis miznebidan. 

garda specialuri programuli da sabazo failebis damuSavebisa, 

farTod gamoiyeneba standartuli da servisuli biblioTekebis programebi, 

rac xorcieldeba obieqt-orientirebuli da struqturuli daprogramebis 

principebiT.  
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komponentebis formireba aucileblad iTvaliswinebs maT testirebas da 

saboloo muSa saxemde miyvanas, agreTve dokumentirebisa da instruqciebis 

momzadebas momxmareblebisaTvis, sistemisa da monacemTa bazebis 

administratorebisaTvis.  

komponentebis diagrama SesaZlebelia gamoviyenoT Ksistemis realizebis 

sxvadasxva doneze, pirvel rigSi sawyisi kodis modelirebisaTvis. 

umravlesoba obieqt- orientirebul programirebis enebSi kodi iwereba 

damuSavebis integrirebul garemoSi, romlebic inaxaven sawyis teqstebs 

failebSi. komponentebis diagramebi SesaZlebelia gamoviyenoT am failebis 

konfiguraciis marTvis modelirebisaTvis, romlebic warmoadgenen 

komponentebs – samuSao produqtebs. 

4.3. naxazze naCvenebia sawyisi failebi, romlebidanac iqmneba 

biblioTeka A.dll. naxazze Cans sami saTao failebi(A.h, B.h, C.h), romlebic 

warmoadgenen garkveuli klasebis specifikaciebs, aseve faili D.cpp, 

romelic warmoadgens erT-erTi klasis realizacias. 

A.h  

 

 

 

 

 

 

 

 

nax.4.3. 

nax. 4.4.-ze moyvanilia komponentebis nakrebi saswavlo procesis 

organizebisaTvis. diagrama Sedgeba erTi Sesrulebadi programisagan 

D.cpp -------------
-------------
--------- 

B.h 
-------------
-------------
--------- 

-------------
-------------
--------- 

-------------
-------------

-------------
--------------------------

-------------

C.h 

-------------
-------------
--------- 
-------------
-------------
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(datvirtva.exe) da biblioTekebisagan (gegma, Controls, Menus, Dialogs). 

komponentebis gamosaxvisaTvis gamoyenebulia standartuli elementebi 

Sesrulebadi programebisa da biblioTekebisaTvis.  

gegma.dll  

 

 

 

 

 

 

 

 

 

nax.4.4. 

komponentebis modelirebis mniSvneloba kidev ufro izrdeba, Tu 

sistemis ganviTarebasTan erTad saWiro xdeba misi sxvadasxva nawilebis 

konfiguraciis marTva da versiebis kontroli. versia – es SedarebiT 

sruli da SeTanxmebuli artefaqtebis nakrebia, romelic waredgineba Sida 

an gare momxmarebels. sistemisaTvis, romelic Sedgenilia komponentebisagan, 

versia upirveles yovlisa gulisxmobs im nawilebs, romlebic aucilebelia 

davayenoT muSa sistemis misaRebaT. versiebis modelirebisas komponentebis 

diagramis meSveobiT xdeba gadawyvetilebebis vizualireba, romlebic miiReba 

sistemis fizikuri Semadgenlebis, ese igi komponentebis ganlagebis mimarT.  

4.5. naxazze moyvanilia Sesrulebadi versiis nawilis modeli. naxazidan 

Cans erTi komponenti A.dll, romelic axdens interfeisis IC1 eqsportirebas, 

romlis importsac axdens sxva komponenti B.dll. C.dll axdens kidev erTi 

interfeisis eqsportirebas IC2, romelic SesaZlebelia gamoyenebul iqnas 

sxva komponentebis mier sistemaSi. diagramaze naCvenebia kidev erTi 

 
 

datvirtva.exe 

Controls.dll 
Dialogs.dll

Menus.dll 
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komponentiAA.dll, romelic aseve axdens interfeisebs, Tumca maTi detalebi 

damalulia, naCvenebia mxolod damokidebuleba B.dll –sa A.dll-gan.   

 
B.dll A.dll

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.5. 

mniSvnelovania komponentebis diagramis roli monacemTa bazis fizikuri  

modelirebisas. monacemTa bazis logikuri sqema aRwers Senaxuli 

monacemebis leqsikons, aseve maT Soris kavSiris semantikas. fizikurad 

yvelaferi es inaxeba monacemTa bazaSi. logikuri sqemis asaxva obieqt-

orientirebul monacemTa bazaze siZneles ar warmoadgens, SedarebiT 

rTulia asaxva relaciurze. siZnele ganpirobebulia imiT Tu rogor 

gamovsaxoT klasebi cxrilebis meSveobiT da operaciebi, gansazRvrulni 

logikur sqemaze. am dros xelmZRvaneloben Semdegi mosazrebiT - ubralo 

operaciebi Seqmna, ganaxleba da amogdeba realizdeba SQL da ODBC 

standartuli saSualebebiT, xolo ufro rTuli qceva (magaliTad, biznes 

wesebi) gamoisaxebian trigerebze da Sesanax procedurebze. 

4.6. naxazze naCvenebia monacemTa bazis ramodenime cxrili, aRebuli 

umaRlesi saswavleblis sainformacio sistemidan. masze asaxulia erTi baza  

 

C.dll
IC1 

IC2 
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(gamosaxuli komponentiT stereotipiT database), romelic Sedgeba 

xuTi cxrilisagan(gamosaxulni komponentebis saxiT stereotipiT interface). 
 

school.db
 

 

 

 

 

 

 course department instructor 
 

 

 

nax.4.6. 

 vizualirebisas komponentebis diagramaze komponentebi gamoisaxebian 

cxrilis stereotipiT da SesaZlebelia uCvenoT TiToeuli cxrilis 

Sedgeniloba, Tumca es mocemul magaliTSi naCvenebi ar aris. komponentebs 

SesaZlebelia gaaCndeT atributebi, amitom fizikuri monacemTa bazis 

modelirebisas farTod gamoiyeneba atributebi cxrilis TiToeuli svetis 

aRwerisaTvis. aseve komponentebs SesaZlebelia qondeT operaciebi, 

romliTac SeiZleba visargebloT Sesanaxi procedurebis aRniSvnisaTvis. 

bolos, komponentebis diagramiT SesaZlebelia adapturi sistemebis 

modelireba. zogierTi sistemebi absoluturaT statikurni arian - maTi 

komponentebi Cndebian, Rebuloben monawileobas SesrulebaSi, xolo Semdeg 

qrebian scenidan. sxvebi ufro dinamiurni arian. isini Seicaven komponentebs, 

romlebic migracias ganicdian. aseTi sistemebis warmodgenisaTvis 

gamoiyeneba komponentebis diagrama. 

didi sistemebisaTvis, romlebic ramodenime kompiuterze imarTeba, 

saWiro xdeba komponentebis ganawilebis saSualebebis modelireba, 

dauniSnoT ra TiToeuls kvanZi, romelzedac is ganlagdeba.  

school student 
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4.2. ganlageba. ganlagebis diagrama 

 

komponentebi, romelsac viyenebT, unda ganlagdnen romelime 

aparaturaze(kvanZze), winaaRmdeg SemTxvevaSi isini ver Sesruldebian. 

avtomatizebuli sistema amitomac Sedgeba programuli da aparatuli 

uzrunvelyofisagan. 

kvanZi – fizikuri elementia, romelic arsebobs Sesrulebis dros da 

warmoadgens gamoTvliT resurs, romelic Cveulebriv flobs rogorc 

minimum mexsierebis garkveul moculobas, xolo xSiraT aseve procesorsac. 

grafikulad kvanZi gamoisaxeba kubis saxiT. yovel kvanZs gaaCnia saxeli, 

romelic warmoadgens teqstur striqons(ix.nax.4.7.). 

 

 

 

 

 

:printer HP 
LJ1100 

nax.4.7. 

obieqtebis an komponentebis simravle, romlebic miwerilia kvanZze 

rogorc jgufze, uwodeben ganawilebis elements. kvanZebs Soris yvelaze 

gavrcelebuli mimarTebaa asociacia. mocemul konteqstSi asociacia 

warmoadgens kvanZebis fizikur SeerTebas.  

kvanZebi ZiriTadaT gamoiyenebian: 

• procesorebisa da mowyobilobebis modelirebisaTvis, romlebic qmnian 

avtonomiuri, klient-serveruli da ganawilebuli sistemebis 

topologias.  

• sistemaSi Semavali komponentebis fizikuri ganawilebis vizualirebisa 

da specificirebisaTvis procesorebisa da kvanZebis mixedviT. 
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procesori es kvanZia, romelsac SeuZlia monacemebis damuSaveba, anu 

Seasrulos komponenti. mowyobiloba es kvanZia, romelsac ar SeuZlia 

monacemebis damuSaveba da saerTo jamSi gamoiyeneba realur samyarosTan 

dakavSirebuli raimes warmodgenisaTvis.  

procesorebisa da mowyobilobebis modelirebisas Tavidan axdenen 

gamoTvliTi elementebis identificirebas. Tu es elementebi warmoadgenen 

saerTo saxis procesorebsa da mowyobilobebs miuweren maT Sesabamis 

standartul stereotipebs. magram, Tu es procesorebi da mowyobilobebi 

Sedian saproblemo sferos leqsikonSi, SeuTavseben maT Sesabamis 

stereotipebs. iseve rogorc klasebis modelirebisas, dadgindeba 

atributebi da operaciebi, gamoyenebuli TiToeuli kvanZisaTvis. 

sistemebis topologiis modelirebisas xSiraT sasargebloa sistemis 

SemadgenlobaSi Semaval procesorebsa da mowyobilobebze komponentebis 

fizikuri ganawilebis vizualireba. es gansakuTrebiT Seexeba ganawilebul 

sistemebs, raTa gamoiricxos komponentebis ganlagebis dublirebis 

SesaZlebloba. sakmaod gavrcelebulia SemTxveva, rodesac erTi da igive 

komponentebi ganlagebulni arian erTdroulad ramodenime kvanZze. amitom 

sasurvelia mieweros yoveli mniSvnelovani komponenti Sesabamis kvanZs an 

CamoiTvalos komponentebi, ganlagebulni kvanZze, damatebiT ganyofilebaSi. 

nax.4.8.-ze warmodgenilia diagrama, romlebzec moyvanilia Sesrulebadi 

programebi ganlagebulni kvanZebis mixedviT.  

 

 

 

 

 

 

 

 

nax.4.8. 

    serveri 
kioski  
 processorSpeed=300mhz 
ganalagebs 
Messages Forms 

memory=128meq 
 
ganalagebs 
 SysUtils, Variants, Classes, 
Graphics, Controls,  konsoli 

 
ganalagebs 
Dialogs, Menus 
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serveri – es kvanZia stereotipiT procesori saerTo daniSnulebiT, 

kioski da konsoli – kvanZebia stereotipiT specializirebuli 

procesorebi. yoveli procesorisaTvis gamoyofilia damatebiTi ganyofileba, 

maTze ganlagebuli komponentebis aRniSvnisaTvis. amasTan serveri 

warmodgenilia siCqaris da mexsierebis atributebiT. 

aucilebeli ar aris komponentebi kvanZebis mixedviT ganawilebuli 

iyvnen statiurad. SesaZlebelia komponentebis erTi kvanZidan meoreSi 

dinamiuri migraciis modelireba.  

bevr ganawilebul sistemebSi komponentebi da obieqtebi ar icvlian 

Tavis adgilmdebareobas Tavdapirveli ganlagebis Semdeg. magram gvxvdeba 

ganawilebuli sistemebis kategoria, romlebSic sxvadasxva arsebi 

gadaadgildebian. 

pirvel rigSi, obieqtebi migrireben, raTa miuaxlovdnen aqtiorebs da 

sxva obieqtebs, romlebTanac isini kooperirdebian samuSaos ukeTesi 

SesrulebisaTvis. magaliTad, saswavlo procesis organizebis sistemaSi 

saswavlo gegma gadaadgildeba departamentidan dekanatSi da iqidan 

SesaZlebelia reqtoratSi. 

meores mxriv, obieqtebi migracias ganicdian ama Tu im kvanZis 

mwyobridan gamosvlis gamo an datvirTvis balansirebisaTvis sxvadasxva 

kvanZebs Soris. amitom sistemis mdgradobis uzrunvelsayofad xdeba yvela 

elementebis gadaadgileba sxva kvanZebze. am dros SesaZlebelia warmadobis 

da gamtarunarianobis Semcireba, magram uzrunvelyofili iqneba misi 

mdgradi - normaluri muSaoba.  

4.9. naxazze moyvanilia kooperaciis diagrama, romelic warmoadgens 

saswavlo gegmis migracias kvanZebs Soris. klasis saswavlo gegmis 

egzemplari (saxeliT s) migracias ganicdis misi damtkicebis Sesabamisad. 
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gzaze es obieqti urTierTqmedebs klasebis mimarTulebis xelmZRvanelis, 

dekanis, reqtoris egzempliarebTan yovel kvanZze da bolos, damtkicebis 

Sedegs abrunebs obieqtze mimarTuleba, romelic ganTavsebulia kvanZze 

departamentis serveri. 

 
:mimarTulebis s:saswavlo gegma

 

 

 

 

 

 

 

 

 

 

nax.4.9. 

kvanZebis konfiguraciis da agreTve maTze ganlagebuli komponentebis 

gamosaxvisaTvis gamoiyeneba ganlagebis diagrama. igi saSualebas iZleva 

moaxdinoT aparatuli saSualebebis topologiis modelireba, romelzedac 

sruldeba sistema. amrigad, ganlagebis diagrama Seicavs kvanZebs da 

mimarTebebs (damokidebulebis da asociaciis) maT Soris.  

ganlagebis diagramas gansakuTrebuli mniSvneloba eniWeba klient- 

serveruli da mTlianad ganawilebuli sistemebis modelirebisas. klient-

serveruli sistema tipiuri magaliTia arqiteqturis, sadac ZiriTadi 

yuradReba eTmoba movaleobebis mkafio gamijvnas momxmareblis interfeissa, 

romelic arsebobs klientze, da sistemis Senaxul monacemebs Soris, 

romelic arseboben serverze. am dros mniSvnelovania gadawydes Tu rogor 

 
xelmZRvaneli(Location=departamentis  
(Location=departamentis serveri) 
serveri) 

s:saswavlo gegma 
(Location=dekanatis 
serveri)

“become” 

 

s:saswavlo gegma 
(Location=reqtoratis 
serveri) 

:dekani 
(Location= dekanatis 
serveri) 

:reqtori 
(Location=reqtoratis 
serveri) 

“become” 
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dakavSirdnen klientebi da serverebi qseliT, aseve dadgindes Tu rogor 

arian ganawilebulni programuli komponentebi kvanZebs Soris. ganlagebis 

diagramebi saSualebas iZlevian moaxdinoT aseTi sistemebis topologiis  

modelireba. 

4.2.1. klient - serveruli sistemebis modelireba 

 

Tanamedrove midgomiT rTuli organizaciuli sistemebis avtomatizacia 

unda ganxorcieldes kompiuteruli qselis gamoyenebiT, ganawilebuli 

samuSao adgilebiT. ganawilebul sistemebSi programuli komponentebis 

optimaluri ganawilebisaTvis gamoiyeneba klient – serveruli 

arqiteqtura. 

Tavidan, rodesac klient-serverulma arqiteqturam daiwyo gavrceleba, 

ZiriTadaT iyo or rgoliani sistemebi, romlebic Sedgeboda ramdenime 

klientisa da erTi serverisagan. serveri asrulebda mxolod monacemTa 

serveris rols. yvelaferi, rac sistemis muSaobis logikas, informaciis 

siswores da dacvas exeboda, Tavmoyrili iyo klientur nawilSi. aseTi 

arqiteqtura wingadadgmuli nabiji iyo monolitur programebTan SedarebiT, 

radgan aseT sistemebSi informacia Tavmoyrili iyo erT adgilze da yvela 

klienti muSaobda monacemTa erTdaimave aslTan.  

 

 

 
DBMS 

 

 serveri 
klienti 

 

 

nax.4.10. 
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magram imis gamo, rom biznes-logika Tavmoyrili iyo klientur nawilSi, 

saWiro xdeboda SedarebiT Zlieri klienturi kompiuteris SeZena, radgan 

yvela klienturi programa TviTon axdenda rogorc amocanis logikasTan 

dakavSirebul gamoTvlebs, aseve informaciis asaxvas momxmareblis ekranze 

(nax.4.10.). 

klient-serveruli sistemebis Semdeg TaobaSi moxda biznes-logikis 

gadatana serveris mxares. aman gamoiwvia serveruli rgolis sakmaod 

garTuleba da saWiro gaxda kidev ufro mZlavri kompiuteri, romelzec 

igi imuSavebda. samagierod, yvela is kompiuteri, romelzec sistemis 

klientur rgols unda emuSava, SeiZleba yofiliyo dabali simZlavris, 

radgan sistemis klientur nawils mxolod ekranze informaciis gamotana  

da brZanebebis miReba evaleboda (nax.4.11.). aman sagrZnoblad gaaiafa aseTi 

sistemis eqspluatacia, imitom rom qselSi mxolod erTi kompiuteri iyo 

mZlavri da Sesabamisad, SedarebiT Zviri, xolo danarCeni SeiZleboda 

yofiliyo gacilebiT iafi. 

 

                      

 

 

 

 

nax.4.11. 

Semdegi Taobis klient-serverul sistemebSi biznes-logika gamoitanes 

calke, Sualedur rgolSi. aseT arqiteqturas is upiratesoba aqvs, rom 

misi yvela nawili maqsimalurad damoukidebelia erTmaneTisagan. amitom mis 

romelime rgolSi cvlileba ar iwvevs sxva romelime rgolis cvlilebas. 

klienti 

serveri 

 
 

DBMS
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magaliTad, Tu moxda cvlileba programis muSaobis logikaSi, maSin es 

gamoiwvevs mxolod Sualeduri rgolis cvlilebas da ar Seexeba sxva 

rgolebs. agreTve aseTi struqturis dros SesaZlebelia arsebobdes 

ramodenime Sualeduri rgoli da ramodenime monacemTa rgoli, rac iZleva 

datvirTvis balansisa da sistemis mdgradobis kontrolis saSualebas. 

agreTve gacilebiT advilia aseTi sistemis modernizacia, radgan SeiZleba 

axali funqcionalurobis damateba ubralod axali komponentis damatebiT. 

ganasxvaveben klient-serveruli sistemis sxvadasxva variaciebs. 

magaliTad, “Txeli” klienti, romlis gamoTvliTi resursebi SezRudulia 

da ZiriTadaT dakavebulia momxmarebelTan urTierTqmedebiT da informaciis 

asaxviT. ”Txel” klientebs SeiZleba ar gaaCndeT sakuTari komponentebi. 

amis magier isini tvirTaven komponentebs serveridan moTxovnilebisamebr. 

meores mxriv, SeiZleba avirCioT “msxvili” klienti, romelsac gamoTvliTi 

resursebi meti aqvs da romelsac amis gamo SeuZlia dakavdes ara marto 

vizualirebiT. amorCeva “Txel” da “msxvil” klients Soris es 

arqiteqtoruli gadawyvetaa, romelzec gavlenas axdens sxvadasxva 

teqnikuri, ekonomikuri da politikuri faqtorebi.  

nebismier SemTxvevaSi sistemis gayofisas klientur da serverul 

nawilad gvixdeba gadawyvetilebis miReba, Tu sad ganvaTavsoT fizikurad 

komponentebi da rogor uzrunvelvyoT pasuxismgeblobis balansi maT Soris. 

magaliTad, marTvis sistemebis umravlesobis arqiteqtura informaciiT 

samdoniania, anu momxmareblis interfeisi, biznes-logika da monacemTa baza 

fizikurad gancalkevebulia erTmaneTisagan. gadawyvetileba imis Sesaxeb, Tu 

sad unda ganlagdes interfeisi da monacemTa baza gasagebia, xolo sad unda 

imyofebodnen komponentebi, romlebic biznes - logikis realizebas axdenen, 

SedarebiT rTulia. 
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ganlagebis diagrama SesaZlebelia gamoviyenoT klient-serveruli 

sistemis topologiis aRwerisa da dadgenisaTvis, aseve programuli 

komponentebis ganawilebisaTvis klientsa da servers Soris. 

klient-serveruli sistemis modelirebisas Tavidan axdenen kvanZebis 

identificirebas, romlebic warmoadgenen klientisa da serveris 

procesorebs. gamoyofen im mowyobilobebs, romlebic ase Tu ise gavlenas 

axdenen sistemis qcevaze. stereotipebis meSveobiT daamuSaveben vizualur 

aRniSvnebs procesorebisa da mowyobilobebisaTvis. bolos, daamodelireben 

kvanZebis topologias ganlagebis diagramaze. 

nax.4.12.-ze naCvenebia sistemis topologia, romelic Seesabameba 

klasikur klient-serverul arqiteqturas. rogorc naxazidan Cans, klienti 

da serveri mkafiod aris gamijnuli paketebis(klienti,serveri) gamoyenebiT. 

paketi klienti Seicavs or kvanZs(konsoli, kioski). paketi serveri aseve 

Seicavs or kvanZs(serveri, ZiriTadi serveri). TiToeulze aRwerilia 

komponentebi, romlebic ganlagebulia kvanzZe. aseve, orive kvanZisaTvis 

miTiTebulia jeradoba, romeliTac mieTiTeba Tu ramdeni egzempliaria 

mosalodneli konkretul konfiguraciaSi. 
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4.2.2. mTlianad ganawilebuli sistemis modelireba 

 

 ganawilebuli sistemebi SeiZleba iyvnen sxvadasxva saxis - dawyebuli 

ubralo orprocesorianidan damTavrebuli ganStoebuli,  ganlagebulni 

mraval geografiulad daSorebul kvanZebSi. 

ukanasknelni rogorc wesi ar arian statikurni. kvanZebi Cndebian da 

qrebian procesorebis mwyobridan gamosvlis gamo. iqmneba axali, ufro Cqari 

kavSirgabmulebis arxebi, romlebic funqcionireben nelis paralelurad, 

romelTa bolos da bolos demontirebas axdenen. icvleba ara marto 

sistemis topologia, aramed programuli komponentebis ganawileba. 

magaliTad, monacemTa bazis cxrilebi SeiZleba gadaadgildes serverebs 

Soris raTa dauaxlovoT isini informaciis momxmareblebs. 

ganawilebuli sistemebi Tavisi bunebiT Sesdgebian komponentebisagan, 

fizikurad gabneulni sxvadasxva kvanZebze. bevri sistemebisaTvis 

adgilmdebareoba (Location) komponentebis fiqsirdeba sistemis dayenebis 

momentSi. magram gvxvdeba iseTi sistemebic, romlebSic komponentebi 

migrireben erTi kvanZidan meoreSi.  

elementis adilmdebareobis miTiTeba SesaZlebelia ori saSualebiT - 

miuTiTod kvanZis damatebiT ganyofilebaSi an visargebloT moniSnuli 

mniSvnelobiT Location im kvanZis aRniSvnisaTvis, romelzec ganlagdeba 

klasi.  

ganawilebuli sistemis topologiis modelirebisas mizanSewonilia 

ganvixiloT egzempliarebis rogorc komponentebis, aseve klasebis fizikuri 

ganlageba. Tu yuradRebis centrSi aris gaSlili sistemis konfiguraciis 

marTva, komponentebis ganawilebis modelireba gansakuTrebiT mniSvnelovania 

iseTi fizikuri arsebis specificirebisaTvis, rogoric aris Sesrulebadi 

modulebi, biblioTekebi da cxrilebi. Tu ufro ainteresebT 
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funqcionaluroba, masStaburoba da sistemis gamtarunarianoba, maSin ufro 

mniSvnelovania obieqtTa ganawilebis modelireba. 

gadawyvetileba Tu rogor ganawildes obieqtebi sistemaSi 

mniSvnelovani problemaa da mWidrod aris dakavSirebuli paralelizmis 

sakiTxebTan.  

obieqtebis ganawilebis modelirebisas yoveli interesmqone 

klasisaTvis sistemaSi ganixilaven mimarTvebis lokalurobas – sxva 

sityvebiT, gamoavlenen yvela mezoblebs da maT adgilmdebareobas. 

ZlierkavSiriani lokaluroba niSnavs, rom logikurad mezobluri obieqtebi 

imyofebian gverdigverd, xolo sustkavSiriani – rom isini fizikurad 

daSorebulni arian erTmaneTisagan. aseve unda ecadoT ganalagoT obieqtebi 

aqtiorebis gverdiT, romlebic manipulireben maTze. 

Semdeg ganixilaven tipiur urTierTqmedebebs urTierTdakavSirebul 

obieqtTa simravleebs Soris da ganalageben obieqtebis simravles 

urTierTqmedebis maRali xarisxiT gverdigverd, imisaTvis rom Semcirdes 

komunikaciis Rirebuleba. obieqtebi, romlebic sustad urTierTqmedeben 

erTmaneTs Soris, ganacalkeveben sxvadasxva kvanZebze. bolos, ganixilaven 

pasuxismgeblobis ganawilebas sistemaSi. gadaanawileben obieqtebs ise, rom 

dabalansdes yoveli kvanZis datvirTva. unda gaTvaliswinebuli iqnas 

momsaxurebis usafrTxoeba, mobiluroba da xarisxi. es Sexedulebebi unda 

aisaxos obieqtebis ganlagebis dros. obieqtebi diagramaze SesaZlebelia 

gamoixatos erTi ori SesaZlo saSualebidan: 

• CavrToT obieqtebi uSualod kvanZebSi ganlagebis diagramaze. 

• naTlad miuTiTod obieqtis mdgomareoba moniSnuli mniSvnelobis 

meSveobiT. 
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nax.4.13. obieqtebis ganawilebis modelireba 

 

4.13. naxazze moyvanilia obieqtebis diagrama, romelic axdens sacalo 

vaWrobis sistemaSi obieqtebis ganawilebis modelirebas. am diagramis fasi 

imaSia, rom igi saSualebas iZleva movaxdinoT ZiriTadi obieqtebis 

fizikuri ganlagebis vizualireba.  

rogorc Cans, ori obieqti dakveTa da gayidva imyofebian kvanZSi 

samuSao sadguri, ori sxva dakvirvebis agenti da produqti – kvanZSi 

serveri  da erTi produqtebis cxrili – kvanZSi Dmonacemebis sacavi. 

mTlianad ganawilebuli sistemis modelirebisas moaxdenen 

mowyobilobebis da procesorebis identificirebas, iseve rogorc klient-

serveruli sistemis SemTxvevaSi. gansakuTrebuli yuradReba unda mieqces 

kvanZebis dajgufebas, risTvisac SesaZlebelia paketebis gamoyeneba. 

warmoadgenen ra mowyobilobebs da procesorebs ganlagebis diagramis saxiT, 

yvelgan sadac SesaZlebelia unda gamoyenebul iqnas instrumentaluri 

saSualebebi sistemis qseluri topologiis gaxsnisaTvis.  

 

 s:gayidva 
(Location=samuSao sadguri) (Location= samuSao sadguri) 

a:dakvirvebis agenti 
(Location=serveri) 

p:produqti 
(Location=serveri)

p: produqtebis cxrili 

(Location= monacemebis sacavi) 
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nax.4.14. 

nax.4.14.-ze gamosaxulia mTlianad ganawilebuli sistemis topologia. 

masze gamosaxulia sami konsoli, romlebic dakavSirebulni arian 

internetTan. meores mxriv, gvaqvs sami regionaluri serveri, romlebic 

anxorcieleben interfeiss nacionalur serverTan. 
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:konsoli 
:interneti 

 145



T a v i 5 

avtomatizebuli sistemis ageba da damuSavebis organizeba 

5.1. sistemis arqiteqturis ageba modelirebis unificirebuli 

enis gamoyenebiT 
 

amJamad standartul instruments programuli uzrunvelyofis 

Sesaqmnelad warmoadgens modelirebis unificirebuli ena - Unified Modeling 

Language (UML).  

UML SeiZleba gamoviyenoT nebismieri sistemis modelirebisaTvis 

dawyebuli informaciuli sistemebidan damTavrebuli ganzogadebuli WEB- 

winadadebiT. igi saSualebas iZleva ganvixiloT sistema yvela mxridan. 

miuxedavad gamoxatvis farTo SesaZleblobisa es ena advili gasagebi da 

gamosayenebelia. 

UML ar aris vizualuri daprogramebis ena, magram misi meSveobiT 

Seqmnili modelebi, SeiZleba uSualod gadayvanil iqnas daprogramebis 

sxvadasxva enebze. sxva sityvebiT rom vTqvaT UML modeli SeiZleba 

gamovsaxoT iseT enebze rogoric aris JAVA, C++, Visual Basik da 

relaciur monacemTa bazis cxrilebzec ki an obiqt – orientirebuli 

monacemTa bazis mdgrad obieqtebze. is mcnebebi, romlebic ufro 

xelsayrelia gadavceT grafikulad, aseTive saxiT warmoidginebian UML-Si, 

xolo is mcnebebi, romlebic ufro xelsayrelia aRvweroT teqsturi 

saxiT, gamoisaxebian daprogramebis enebis meSveobiT. 

modelis aseTi asaxva daprogramebis enebze saSualebas gvaZlevs 

ganvaxorcieloT pirdapiri proeqtireba- UML modelidan konkretuli enis 

kodebis generacia. SeiZleba gadawydes ukuamocanac- movaxdinoT modelis 

rekonstruireba arsebuli realizaciidan. 
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saproblemo sferos  asaxvisaTvis UML-Si ZiriTadaT gamoiyeneba 

struqturuli(klasebi, precedentebi, kooperaciebi, komponentebi, kvanZebi) 

da qcevis(urTierTqmedeba, avtomatebi) arsebi, romlebic warmoadgenen enis 

ZiriTad obieqt- orientirebul blokebs.  

damakavSirebel samSeneblo blokebs UML-Si warmoadgenen mimarTebebi 

(damokidebuleba, asociacia, ganzogadeba, realizacia) da gamoiyeneba 

koreqtuli modelebis-diagramebis Sesaqmnelad.  

modeli es realobis gamartivebaa, abstraqciaa, romelic iqmneba 

sistemis ukeT gagebisaTvis. 

diagrama UML-Si es aris grafikuli warmodgena elementebis 

erTobliobisa, romelic gamoisaxeba Sekruli grafiT, romlis wveroebia   

arsebi  da wiboebi ki mimarTebebi. 

 UML warmoadgens Ria enas, anu  uSvebs kontrolirebad gafarToebas. 

UML - is gafarToebis meqanizmebia: 

• stereotipebi(Stereotype) - afarToebs UML-is  leqsikons iZleva 

ra saSualebas enis arsebuli blokebis safuZvelze SevqmnaT 

axali, specificirebuli konkretuli problemis gadasawyvetad. 

• moniSnuli mniSvneloba(Taged value) - afarToebs UML-is  

samSeneblo blokebis Tvisebebs, saSualebas iZleva ra CavrToT 

axali informacia elementis specifikaciaSi. 

• SezRudvebi(Constraints) - afarToebs UML-is  samSeneblo 

blokebis semantikas, saSualebas iZleva ra ganvsazRvroT axali an 

SevcvaloT arsebuli wesebi. 

UML teqnologiiT dasamuSavebeli sistema aRiwereba modelebis 

nakrebiT, romlebic SesaZleblobis mixedviT ganixilaven mas sxvadasxva 

TvalTaxedviT.  
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saxe an warmodgena(View) - es modelia, romelic ganixileba garkveuli 

TvalsazrisiT: maTSi gamosaxulia erTi arsebi da gamotovebulia sxvebi, 

romlebsac mocemuli TvalsazrisiT interesi ar gaaCniaT. 

elementebis simravle did sistemebSi SesaZlebelia daiyos ufro mcire 

qvesistemebaT, romelTagan TiToeuli abstraqciis ufro dabal doneebze 

SeiZleba ganxilul iqnas rogorc damoukidebeli sistema.O 

Qqvesistema es warmonaqmnia, romelic gamoiyeneba rTuli sistemis 

dekompoziciisaTvis ufro martivebaT, erTmaneTze sustad damokidebul 

Semadgenlebze. 

sistema aris is arsi, romelsac vamuSavebT da romlisTvisac vadgenT 

models. sistema moicavs yvela artefaqts, romlebic Seadgenen am arss, 

modelisa da am modelis elementebis CaTvliT, rogoricaa klasebi da 

kavSirebi maT Soris.  

sistemas gamosaxaven stereotipuli paketis saxiT. warmoadgens ra 

stereotipul pakets, igi flobs garkveul elementebs. Tu CaixedavT 

sistemis SigniT, SeiZleba dainaxoT yvela misi modeli da calkeuli 

elementebi. sistemas SeiZleba gaaCndes egzempliarebi (SeiZleba arsebobdes 

ramodenime sistema ganlagebulni sxvadasxva adgilze), atributebi da 

operaciebi (sistemis gare aqtiorebs saSualeba aqvT imoqmedon sistemaze), 

precedentebi, avtomatebi da kooperaciebi. TiToeul maTgans SeuZlia 

monawileoba miiRos sistemis qcevis specificirebaSi.   

is rac abstraqciis erT doneze gamoisaxeba sistemad, meoreze ufro 

maRal doneze SeiZleba ganxilul iqnas rogorc qvesistema. ZiriTadi 

damokidebuleba sistemasa da qvesistemas Soris agregirebaa. sistema 

SeiZleba Sedgebodes nuli da meti qvesistemebisagan. sistema es yvelaze 

maRali donis arsebaa mocemul konteqstSi. misi Semadgeneli qvesistemebi 

yofen sistemas gadaukveTav nawilebaT. 
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im dros rodesac qvesistema warmoadgens didi sistemis elementebis 

simravlis dayofas damoukidebel nawilebaT, modeli es abstraqciis 

simravlis dayofaa, romelic gamoiyeneba am sistemis vizualirebisaTvis. 

ganalageben ra sistemas qvesistemebaT, axdenen mis damuSavebas 

erTmaneTisagan damoukideblad. sistemis an qvesistemis abstraqciebs ki 

yofen modelebaT imisaTvis, rom ukeTesad gaigon Tu ris damuSavebas  da  

ganlagebas apireben. 

rogorc aRiniSna ZiriTadi damokidebuleba sistemasa da qvesistemas 

Soris es agregirebaa. xolo mimarTebebis specificireba iseT elementebs 

Soris, rogoris aris klasebi, interfeisebi, komponentebi da kvanZebi es 

modelis mniSvnelovani struqturuli Semadgenelia. rac Seexeba 

konceptualur kavSirebs elementebs Soris, romlebic arseboben sxvadasxva 

modelebs Soris, isini warmoidginebian trasirebis mimarTebis saxiT. 

trasireba ar SeiZleba warmodgenil iqnas elementebis mimarT erTi 

modelis farglebSi. trasireba warmoidgineba stereotipuli 

damokidebulebiT. trasirebis damokidebuleba gamoiyeneba imisaTvis raTa 

vuCvenoT gza moTxovnidan realizaciamde, romelzedac ganlagebulia yvela 

Sualeduri versiebi.  

UML teqnologiiT sistemis arqiteqtura yvelaze optimalurad 

SesaZlebelia aRwerili iyos xuTi urTierT dakavSirebuli saxiT an 

warmodgeniT, TiToeuli maTgani warmoadgens sistemis organizaciis da 

struqturis erT-erT SesaZlo proeqcias da yuradRebas amaxvilebs misi 

funqcionirebis gansazRvrul aspeqtze:  

 Sexeduleba precedentebis TvalsazrisiT; 

 Sexeduleba daproeqtebis TvalsazrisiT;  

 Sexeduleba procesebis TvalsazrisiT;  

 Sexeduleba realizaciis TvalsazrisiT;  
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 Sexeduleba ganlagebis TvalsazrisiT.  

 TiToeuli am CamonaTvalidan, SeiZleba CaiTvalos savsebiT 

damoukidebel aspeqtad, ise rom, pirebi romlebsac kavSiri aqvT sistemis 

damuSavebasTan, SeuZliaT yuradReba gaamaxvilon arqiteqturis mxolod im 

aspeqtebis Seswavlaze, romlebic uSualod maT exebian. Mmagram ar unda 

daiviwyoT, rom es saxeebi UurTierTqmedeben EerTmaneTSi. 

imisaTvis, rom gamoisaxos sistema romelime TvalTaxedviT gamoiyeneba 

diagramebi. amJamad gansazRvrulia cxra tipis diagrama, romelTa 

kombinireba SesaZlebelia saWiro warmodgenis misaRebaT. sistemis 

statikuri nawilebis ganxilvisas gamoiyeneba klasebis,  obieqtebis, 

komponentebis da ganlagebis diagramebi, xolo sistemis dinamiur 

nawilebTan samuSaod gamoiyeneba precendentebis, mimdevrobis, kooperaciis, 

mdgomareobis da moRvaweobis diagramebi, romlebic ganxiluli iyo wina 

TavebSi. 

diagramebis agebisaTvis sargebloben MsVisio paketiT. Tu MsVisio 

samuSao garemoSi kategoriaSi Software and Database airCeva UML Model 

Diagram(Metric), ekranze  gamova calkeuli diagramebis (Use case(Metric), 

Activity(Metric), Sequence(Metric), Collaboration(Metric), Static Structure(Metric), 

Component(Metric), Deploment(Metric), Statechart(Metric)) asawyobi paneli da 

carieli forma. TiToeuli diagramis panelidan samuSao formaze maosiT 

SesaZlebelia gadmotanil iqnas sqemis Sesabamisi elementebi sasurveli 

diagramis asagebaT.  

 

5.2. sistemis modelireba sxvadasxva warmodgenebis safuZvelze 

 

sistemebis da modelebis moyvanili cnebebi gamoiyeneba im elementebis 

organizaciisaTvis, romlebic saWiroa sistemis arqiteqturis asaxvisaTvis. 
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sistemuri arqiteqturis modelirebisas, xdeba im gadawyvetilebebis 

gaerTianeba, romlebic miRebulia sistemis moTxovnebis, misi logikuri da 

fizikuri elementebis mimarT. Mmodelirdeba sistemis struqturuli da 

qceviTi aspeqtebi, romlebic axdenen maTi sxvadasxva warmodgenebis 

formirebas. bolos, saWiroa yuradReba mieqces qvesistemebis dakavSirebas 

da gadawyvetilebebis trasirebas, dawyebuli moTxovnebis formulirebidan 

ganlagebis etapamde. yvela SemTxvevaSi unda moxdes diagramebis damuSaveba 

inkrementulad (umatebT ra TiTo axal fragments yovel erT jerze) da 

iteraciulad (vimeorebT ra proeqtirebis process yoveli axali 

gaumjobesebis Semdeg).   

sistemis modelirebisas sxvadasxva TvalTaxedviT faqtiurad xdeba misi 

konstruireba ramodenime ganzomilebaSi. warmodgenis erTobliobis swori 

arCeva saSualebas iZleva ufro sworad ganvsazRvroT sistemasTan 

dakavSirebuli sakiTxebi, gamovlindes riski, romelic unda 

gaTvaliswinebul iqnas. Tu saxeebi(warmodgenebi) arCeulia cudad an 

yuradReba maxvildeba mxolod erTze sxvebis mxedvelobaSi miuReblad, 

maSin izrdeba saSiSroeba SeumCneveli darCes iseTi sakiTxebi, romelTa 

gauTvaliswinebloba adre Tu gvian mTel proeqts daayenebs saSiSroebis 

winaSe.U  

sistemis modelireba sxvadasxva warmodgenebis gamoyenebiT moiTxovs 

ori amocanis gadawyvetas: 

• pirvel rigSi unda dadgindes warmodgenis romeli saxeobebi gamoxataven 

yvelaze ukeTesaT sistemis arqiteqturas; 

• meore - yoveli amorCeuli saxeobis mimarT ganisazRvros, romeli 

diagramebia saWiro misi yvelaze arsebiTi detalebis gamosaxvisaTvis.  
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pirveli amocanis gadawyvetisas gamodian dasamuSavebeli sistemis 

masStabebidan. Tu modelirdeba ubralo danarTi, romelic sruldeba erT 

kompiuterze, am dros saWiro iqneba: 

• warmodgena gamoyenebiT SemTxvevaTa TvalTaxedviT – precedentebis 

diagrama; 

• warmodgena proeqtirebis TvalTaxedviT – klasebis diagrama 

(struqturuli modelirebisaTvis) da urTierTqmedebis diagrama (qcevis 

modelirebisaTvis). 

danarCeni warmodgenebi mocemuli SemTxvevisaTvis saWiro ar aris. 

Tu sistema awyobilia arqiteqturiT “klienti-serveri”, sasurveli 

iqneba CairTos samuSaoSi komponentebi da ganlageba realizaciis 

konkretuli fizikuri detalebis modelirebisaTvis. 

rTuli ganawilebuli sistemis modelirebisas, gamoiyeneba arsebuli 

yvela diagrama. isini saSualebas iZlevian srulad gamoixatos sistemis 

arqiteqtura da proeqtTan dakavSirebuli teqnikuri riski. aseTi 

sistemisaTvis gamoyenebul unda iqnas Semdegi warmodgenebi: 

• warmodgena precedentebis TvalTaxedviT – precedentebis diagrama da 

aqtiurobis diagramebi (qcevis modelirebisaTvis); 

• warmodgena proeqtirebis TvalTaxedviT – klasebis diagrama 

(struqturuli modelirebisaTvis), urTierTqmedebis diagrama (qcevis 

modelireba), mdgomareobaTa diagrama (qcevis modelireba); 

• warmodgena procesebis TvalTaxedviT – klasebis diagrama 

(struqturuli modelirebisaTvis) da urTierTqmedebis diagrama (qcevis 

modelireba). 

• warmodgena realizaciis TvalTaxedviT – komponentebis diagrama; 

• warmodgena ganlagebis TvalTaxedviT – ganlagebis diagrama. 
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sistemis sirTulis zrdasTan erTad aucilebeli xdeba misi 

dekompozicia ufro martiv qvesistemebaT, romelTagan TiToeuli 

SesaZlebelia damuSavdes damoukideblad, xolo Semdeg TandaTan moxdes 

maTi gaerTianeba. qvesistemis modelirebisas yoveli qvesistemisaTvis 

axdenen konteqstis gansazRvras, iseve rogorc es xdeba sistemisaTvis 

mTlianad, xolo yoveli qvesistemis arqiteqturis modelireba warmoebs 

iseve rogorc es xdeba mTeli sistemisaTvis. 

5.3. abstraqciis sxvadasxva doneebi 

 

dammuSaveblisaTvis aucilebelia ganixilos sistema ara marto 

sxvadasxva TvalTaxedviT, aramed abstraqciis sxvadasxva doneebze. 

magaliTad, Tu damuSavda klasebi, romlebic moicaven saproblemo sferos 

leqsikons, maSin programistisaTvis saWiro iqneba TiToeuli maTganis 

Seswavla Sesabamisi atributebiT, operaciebiTa da mimarTebebiT. meores 

mxriv, damproeqteblisaTvis, romelic aTanxmebs saboloo momxmarebelTan 

sistemis gamoyenebis sxvadasxva variantebs, igive klasebi dasrulebuli 

sistemis dasWirdebaT maqsimalurad gamartivebuli saxiT. maSasadame, 

SeiZleba iTqvas, rom programisti muSaobs SedarebiT dabal, xolo 

analitikosi da momxmarebeli SedarebiT maRal abstraqciis doneebze. 

ramdenadac diagramebi, arsebiTad warmoadgenen modelis Semadgeneli 

elementebis grafikul warmodgenas, SeiZleba daixazos erTi da imave 

modelis ramodenime diagrama, romelTagan TiToeuli malavs an piriqiT, 

warmoaCens zogierT elementebs da Sesabamisad gviCvenebs detalizaciis 

sxvadasxva dones. 

arsebobs ori ZiriTadi saSualeba sistemis abstraqciis sxvadasxva 

doneebis modelirebisa: 
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• SeiZleba aigos erTi da imave modelis diagramebi, romlebic xasiaTdebian 

detalizaciis sxvadasxva doniT. 

• Seiqmnas sxvadasxva modelebi abstraqciis sxvadasxva doniT da 

trasirebis diagramebi erTi modelidan meoreze. 

sistemis modelireba abstraqciis sxvadasxva doneebze detalizaciis 

sxvadasxva donis diagramebis gamoyenebiT eyrdnobian Semdeg mosazrebas:  

• Tu Sesaqmnelia modeli realizaciisaTvis, maSin damuSavdeba yvelaze 

dabali donis diagramebi, xolo saboloo momxmareblisaTvis ZiriTadi 

koncefciebis gadasacemad, maRaldoniani diagramebi, romelSic detalebis 

umravlesoba damalulia. 

• imisgan damokidebulebiT, Tu ra moTxovnebia gasaTvaliswinebeli, iqmneba 

diagrama Sesabamis abstraqciis doneze. risTvisac malaven an warmoaCenen 

arsebs, romlebic qmnian models. kerZoT, iyeneben mxolod im samSeneblo 

blokebs da mimarTebebs maT Soris, romlebic Seesabamebian am moTxovnebs, 

danarCenebs ugulebelyofen.  qcevis diagramebze  uCveneben mxolod im 

Setyobinebebs da gadasvlebs, romlebsac aqvT mniSvneloba arsebuli 

moTxovnebis gadmosacemad. 

magaliTisaTvis ganvixiloT umaRles saswavleblebSi saswavlo 

procesis organizebis modelirebis procesi(ix.$ 2.1.2.). erT-erT ZiriTad 

precedents aseT sistemaSi warmoadgens specialobis datvirTvis damuSaveba. 

damproeqtebels an saboloo momxmarebels dasWirdeba urTierTqmedebis 

diagrama abstraqciis maRal doneze, romelic sqematurad gamosaxavs am 

process ise, rogorc es nax. 5.1. –ze aris moyvanili. 

meores mxriv, programisti, romelic pasuxs agebs am scenaris 

realizebaze, unda isargeblos ufro damuSavebuli diagramiT, romelSic 

unda gafarTovdes zogierTi Setyobinebebi da daematos axali moqmedi 

pirebi. aseTi magaliTi moyvanilia nax. 2.3.3.-ze. 
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saswavlo 
gegma 

datvirTvis 
uwyisi 

 datvirTva 

 
aqtiori 

specialoba sagnebi da maTze 
gamoyofili 
kreditebi 

 

 semestrSi saganze 
gamoyofili gegmiuri da 
faqtiuri saaTebis 
gaangariSeba  

 

 

 

nax.5.1. 

orive diagrama miekuTvneba erTi da imave models, magram axdenen 

sxvadasxva detalizaciis donis demonstrirebas. 

ZiriTadi upiratesoba mocemuli midgomisa imaSia, rom modelirebis 

procesSi gamoiyeneba semantikuri cnebebis saerTo nakrebi. magram unda 

icodeT, rom cvlilebam diagramaze abstraqciis erT doneze, SeiZleba 

gamoiwvios sxva doneebze arsebuli diagramebis aqtualobis dakargava. 

sistemis proeqtirebisas sxvadasxvadoniani modelebis gamoyenebiT 

yoveli donisaTvis unda damuSavdes Tavisi modeli. modelebi, romlebic 

ufro maRal donezea, unda Seicavdnen ufro ganzogadebul (ubralo) 

abstraqciebs, xolo dabal doneebze – detalizebuls. sxvadasxva donis 

damakavSirebel elementebs Soris dadgindeba trasirebis 

mimarTeba(ix.nax.5.2.).  

aq SesaZlebelia oTxi tipiuri situacia: 

• precedentebi da maTi realizacia. modelSi precedentebi trasirdebian 

modelis kooperaciebTan. 

• kooperaciebi da maTi realizacia. kooperaciebi trasirdebian klasebTan, 

romlebic erToblivad funqcionireben mocemuli kooperaciis  

gansaxorcieleblad. 

create

signali gamoTvlis damTavrebis 
Sesaxeb 
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• komponentebi da maTi proeqtireba. modelis komponentebi trasirdebian 

proeqtirebis modelis elementebTan. 

• kvanZebi da maTi komponentebi. kvanZebi ganlagebis modelidan 

trasirdebian komponentebTan realizaciis modelidan.  

upiratesoba aseTi midgomisa imaSia, rom sxvadasxva donis abstraqciis 

diagramebi naklebaT arian erTmaneTTan dakavSirebuli. cvlileba erT 

modelSi ar moaxdens Zalian did gavlenas danarCenebze, magram saWiro 

xdeba damatebiTi Zalisxmeva modelebis  da maTi diagramebis 

sinqronizaciaze. es gansakuTrebiT iCens Tavs Tu modelebi miekuTvnebian 

sasicocxlo ciklis sxvadasxva fazebs. 

 konceptualuri kavSirebis modelireba elementebs Soris, romlebic 

sxvadasxva modelebSi arian, SesaZlebelia trasirebis damokidebulebiT. 

trasireba warmoidgineba stereotipuli damokidebulebiT. xSirad 

yuradRebas ar aqceven aseTi damokidebulebis mimarTulebas, Tumca 

Cveulebriv isari miuTiTebs ufro adreul obieqts. ufro xSirad 

trasirebis mimarTeba gamoiyeneba imisaTvis, rom uCvenon gza moTxovnidan 

realizaciamde.  

 

§ 5.3. marTvis avtomatizebuli sistemis damuSavebis sasicocxlo 

cikli 

 
avtomatizebuli sistemis damuSaveba dadgenil vadebSi, romelic 

Seesabameba momxmareblis moTxovnebs, moiTxovs mowesrigebul midgomas 

imasTan, Tu rogor unda ganawildnen samuSaoebi da pasuxismgeblobebi 

organizaciaSi, romelic dakavebulia damuSavebis procesiT. process 

uwodeben bijebis nawilobrivad mowesrigebul simravles, romlebic 

mimarTulia garkveuli miznis misaRwevad.  
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marTvis avtomatizebuli sistemis damuSavebis procesi Tavisi xasiaTiT 

unda iyos iteraciuli, radgan  Tu gaviTvaliswinebT Tanamedrove 

organizaciuli sistemebis sirTulesa da ganSladobas wrfivi midgoma 

damuSavebisadmi xdeba ararealuri.  

iteraciuli midgoma gulisxmobs problemis arsSi TandaTanobiT 

SeRwevas mimdevrobiTi dazustebiTa da sul ufro moculobiTi 

gadawyvetilebis miRebas ramdenime ciklis ganmavlobaSi. iteraciuli 

midgomisaTvis damaxasiaTebelia moqniloba, romelic saSualebas iZleva 

CavrToT biznes-miznebSi axali moTxovnebi an taqtikuri cvlilebebi. misi 

gamoyeneba SesaZleblobas iZleva damuSavebis adreul etapebze gamovavlinoT 

da gamovricxoT riski, romelic dakavSirebulia proeqtTan. 

damuSavebis procesi Sedgeba xuTi samuSao qveprocesisagan: 

• Bbiznes-miznebis modelireba – aRiwereba organizaciis struqtura da 

dinamika; 

• MmoTxovnebis damuSaveba – aRiwereba moTxovnebi, romlebic realizebul 

unda iqnas  avtomatizaciis Sedegad; 

• Ddaproeqteba da analizi – aRiwereba sistemis sxvadasxva saxis 

arqiteqtura; 

• realizacia – xdeba programebis damuSaveba da testireba; 

• ganlageba – moicavs sistemis konfigurirebas; 

Yyoveli samuSao procesis SigniT Tavmoyrilia erTmaneTTan 

dakavSirebuli artefaqtebi da moRvaweobebi. Aartefaqtebi – es garkveuli 

dokumenti, angariSi an Sesrulebadi programaa, romlebic iqmneba, xolo 

Semdeg gardaiqmneba an gamoiyeneba. terminiT moRvaweoba aRiwereba amocanebi 

– mofiqreba, Sesruleba, proeqtis analizi, romlebic gadawydeba 

TanamSromlebis mier artefaqtebis Seqmnis an modifikaciis mizniT, aseve 

rekomendaciebi da saSualebebi am amocanebis gadasawyvetad.  
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damuSavebis procesi Sedgeba oTxi fazisagan: 

1. Ddasawyisi - proeqtis biznes - miznebis gansazRvra. 

2. Ggamokvleva - gegmis da proeqtis arqiteqturis damuSaveba. 

3. Aageba - sistemis TandaTanobiT Seqmna. 

4. Ddanergva - saboloo momxmareblisaTvis sistemis dayeneba. 

faza – es drois monakveTia procesis or mniSvnelovan sayrden 

wertils Soris, romelSic unda miRweul iqnas mkafiod gamoxatuli 

miznebi, momzadebuli iqnas esa Tu is artefaqtebi da miRebuli iqnas 

gadawyvetileba - saWiroa Semdeg fazaze gadasvla Tu ara.  

sawyis stadiaze ganisazRvreba sistemis miznebi da proeqtis sazRvrebi. 

Mmiznebis analizi moicavs warmatebis kriteriumis gamomuSavebas, 

aucilebel resursebs da gegmis Sedgenas, romelSic gamoxatulia ZiriTadi 

sayrdeni wertilebi. 

sawyisi fazis dasasruls kidev erTxel yuradRebiT Seiswavleba 

proeqtis sasicocxlo cikli da miiReba gadawyvetileba, Rirs Tu ara 

daviwyoT farTo masStabiani damuSaveba. 

Ggamokvlevis etapze unda gaanalizdes sagnobrivi sfero, damuSavdes 

sistemis arqiteqturuli safuZvlebi, Sedges proeqtis gegma da 

gamoiricxos yvelaze saSiSi riskebi. arqiteqturuli gadawyvetilebebi 

miRweul unda iqnas maSin, rodesac gairkveva sistemis struqtura 

mTlianobaSi, e.i. rodesac moTxovnaTa udidesi nawili ukve 

formulirebulia. 

Ggamokvlevis fazis dasasruls detalurad Seiswavleba proeqtis 

miznebi, misi sazRvrebi, arCeuli arqiteqtura da ZiriTadi riskebis marTvis 

meTodebi, romlis Semdegac miiReba gadawyvetileba imis Sesaxeb, daviwyoT 

ageba Tu ara. 
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Aagebis fazaSi TandaTan an iteraciulad muSavdeba produqti, romelic 

SesaZlebeli iqneba dainergos. mocemul etapze aRiwereba darCenili 

moTxovnebi da miRebis kriteriumebi, mTavrdeba damuSaveba da programuli 

kompleqsis testireba. 

Aagebis fazis dasasruls miiReba gadawyvetileba programebis da 

momxmareblebis danergvisaTvis mzadyofnis Sesaxeb. 

 

                                   dasawyisi   gamokvleva         ageba        danergva 

samuSao procesebi 

   biznes-procesis 
       modelireba 

 

        moTxovnebi 

        analizi 
        da proeqtireba 
 

         realizeba da  
          testireba 

       

      ganlageba 

 
                             winaswari  biji  biji  biji biji  biji  biji biji 
                            iteraciebi    # 1          #2        #n        #n+1    #n+2     #m      #m+1 
 

nax.5.3. avtomatizebuli sistemis damuSavebis sasicocxlo cikli 

 

danergvis fazaSi programuli uzrunvelyofa gadaecema momxmarebels. am 

dros xSirad warmoiSveba damatebiTi moTxovnis damuSavebis sakiTxebi 

sistemis gawyobasTan dakavSirebiT, Secdomebis gasasworeblad, romlebic 

manamde ar iyo SemCneuli da rigi funqciebis sabolood gasaformeblad, 

romelTa realizebac gadadebuli iyo. 

danergvis fazis bolos dgindeba miRweulia Tu ara proeqtis miznebi 

da saWiroa Tu ara daviwyoT damuSavebis axali cikli.  
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damuSavebis procesis yoveli faza SeiZleba daiyos iteraciebaT. 

iteracia es dasrulebuli etapia, romlis Sedegad gamomuSavdeba proeqtis 

versia, romelic axdens dagegmili funqciebis nawilis realizacias. Semdeg 

es versia iteraciidan iteraciamde farTovdeba mza produqciis miRebamde. 

Yyoveli iteraciisas sruldeba gansakuTrebuli samuSao procesebi, Tumca 

sxvadasxva fazebSi ZiriTadi dawola xdeba gansxvavebul samuSaoebze. sawyis 

fazaSi mTavar amocanas warmoadgens moTxovnaTa gamomuSaveba, xolo 

danergvis fazaSi – ganlageba. 

oTxive ZiriTad fazaze gasvlas  uwodeben damuSavebis cikls. yoveli 

cikli mTavrdeba sistemis versiis generaciiT. Ppirvel gasvlas yvela 

oTxive fazaze uwodeben damuSavebis sawyis cikls. Tu amis Semdeg muSaoba 

proeqtze ar wydeba, maSin miRebuli proeqtis ganviTareba grZeldeba da 

xelaxla gaivlis imave fazebs: sawyis, gamokvlevis, agebis da danergvis. ris 

Sedegadac sistema ganicdis evolucias, amitom yovel cikls, romelic 

mosdevs sawyiss, uwodeben evoluciurs.  
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	sistemis realizeba----------------------------------------------------------------122
	4.1. komponentebi. komponentebis diagrama --------------------------------------122
	 precedentebis organizeba.Pprecedentebis organizebisaTvis maT aerTianeben paketebSi an gansazRvraven maT Soris ganzogadebis, CarTvisa da gafarToebis kavSirebs. 


	magaliTisaTvis ganvixiloT precedenti “specialobis saswavlo gegmis dadgena” da aRvweroT scenari, romelzedac ganxorcieldeba urTierTqmedeba (ix. $2.1.2.). rogorc aRvniSneT, yovel precedentSi procesi SesaZlebelia sxvadasxva scenariT ganviTardes, romlebic movlenaTa nakadebiT aris gansazRvruli. Sesabamisad,EerT gamoyenebiT SemTxvevas SeiZleba hqondes ramodenime urTierTmoqmedebis diagrama, vinaidan misi ganxorcielebis scenari SeiZleba Sedgebodes alternatiul movlenaTa nakadebisagan. Cveni magaliTis SemTxvevaSi precedentis moqmedeba iwyeba mimarTviT saswavlo gegmis momzadebaze, romelsac Tan axlavs movlenaTa nakadebi, saswavlo sagnebi (specialobis, arCeviTi) dadgenilia an ar aris dadgenili, saganze gankuTvnili kreditebi dadginda an ar dadginda. TiToeuli am movlenis farglebSi procesi SesaZlebelia sxvadasxva scenariT ganxorcieldes, romlebic ganapirobebs dokumentis saswavlo gegma formirebis sxvadasva variants. 

