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Sesavali 

 

organizaciuli marTvis sainformacio sistemebis 

obieqt-orientirebuli daproeqteba, maTi vizualuri 

modelireba da analizi Semdgomi daprogramebiT, Tanamedrove 

vizualuri kompiuteruli teqnologiebis saSualebiT metad 

mniSvnelovani da aqtualuria, rameTu sagrZnoblad 

umjobesdeba proeqtis realizaciis xarisxi da mcirdeba misi 

damuSavebis dro da xarjebi. 

gansakuTrebiT sayuradReboa dRes firma maikrosofTis 

mier SemoTavazebuli daprogramebis axali platforma dot-

NET teqnologiis saxiT, romelic Windows- da Web- 
danarTebis asagebadaa gamiznuli Tavisi axali vizualur-

obieqt-orientirebuli daprogramebis instrumentebiT: 

VB.NET, C#.NET, C++.NET, ADO.NET, ASP.NET, XML, MS 
VISIO da a.S.  

meores mxriv, mniSvnelovania programuli inJineriis 

(Software Engineering) iseTi instrumentis aTviseba, 

rogoricaa unificirebuli modelirebis ena (UML - Unified 
Modeling Language), vinaidan igi iTvleba kompiuteruli 

programuli paketebis Seqmnis meTodologiurFsafuZvlad.      

esaa daprogramebis obieqt-orientirebul meTodze 

Seqmnili Tanamedrove informaciuli teqnologia, romelic 

aris modulebis specifikaciis, konstruirebis, 

vizualizebisa da dokumentirebis ena da aRniSvnaTa sistema.  

daprogramebis Tanamedrove instrumentebi 

integrirebuli paketebia, romlebic aerTianebs monacemTa 

aRwerisa da manipulirebis enebs (monacemTa bazis saxiT), 

procedurebis damuSavebis  xerxebs klasTa Teoriis 

gamoyenebiT da standartul biblioTekebs.  

amgvarad, maTSi realizebulia obieqt-orientirebuli 

daprogramebis meTodi da stili: inkafsulaciis, klasTa 

memkvidreobiTobis, polimorfizmisa da abstraqciis saxiT. 
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I TaviI TaviI TaviI TaviI Tavi

UML-unificirebuli modelirebis enaunificirebuli modelirebis enaunificirebuli modelirebis enaunificirebuli modelirebis enaunificirebuli modelirebis ena

1.1. programuli paketebis agebis etapebi1.1 . programuli paketebis agebis etapebi1.1 . programuli paketebis agebis etapebi1.1 . programuli paketebis agebis etapebi1.1 . programuli paketebis agebis etapebi

marTvis organizaciuli sistemebis obieqt-orientirebuli

daproeqtebisa da modelirebisaTvis dReisaTvis yvelaze

srulyofili da popularuli ideologiaa amerikeli mecnierebis,

g. buCis, j. rambos da i. jakobsonis  UML-unificirebuli

modelirebis enis teqnologia [1]. esaa marTvis sistemebis

programuli uzrunvelyofis damuSavebis Teoriuli da

instrumentuli saSualebebis erToblioba, romelic jgufur

teqnologiebs (CASE) miekuTvneba da cnobilia Software
Engineering saxelwodebiT [2].

  programuli paketebis Seqmna UML-teqnologiis mixedviT

oTx etapad xorcieldeba (sakvlevi obieqtis avtomatizaciis

moTxovnilebebis dadgena, misi obieqt-orientirebuli (oo)

analizi, oo-daproeqteba (detaluri done) da realizacia

(programuli kodi). 1.1 naxazze mocemulia es etapebi, sadac

oo-modelireba statikuri da dinamikuri  diagramebiT (D)

xorcieldeba.

 nax.1.1.  nax.1.1.  nax.1.1.  nax.1.1.  nax.1.1. UML-etapebietapebietapebietapebietapebi



5

1.2. obieqt-orientirebuli midgoma:1.2. obieqt-orientirebuli midgoma:1.2. obieqt-orientirebuli midgoma:1.2. obieqt-orientirebuli midgoma:1.2. obieqt-orientirebuli midgoma:

 klasebi  da obieqtebi klasebi  da obieqtebi klasebi  da obieqtebi klasebi  da obieqtebi klasebi  da obieqtebi

obieqti (Object) ganixileba, rogorc garkveuli arsi (Entity),
romelic xasiaTdeba mdgomareobiT (monacemTa erToblioba)

da qceviT (funqciuri programebi). obieqtis qceva anu reaqcia,

romlis drosac misi axali mdgomareoba ganisazRvreba,

damokidebulia garedan mosul informaciaze, Setyobinebebze.

vinaidan obieqti umTavresi cnebaa, igi sawyisia obieqt-

orientirebuli daprogramebisa, amitom didi mniSvneloba aqvs

mis sworad gagebas.

rogoria obieqtis `informaciuli ujredis~ agebuleba. 1.2

naxazze ganxilulia obieqti-studenti, romelic realuri

samyaros nawilia. igi kafsulirebulia, romlis SigniTac

moTavsebulia birTvi obieqtis Tvisebebis aRmwer monacemTa

elementebi S#(studentis nomeri), NAME (gvari), AGE(asaki)
da sxv.

kafsulaSi SeRweva da monacemebis damuSaveba garedan yvela

funqcias ar SeuZlia, arsebobs winaswar gansazRvruli meTodebi,

procesebi an funqciebi, romelTac zogadad servisuli programebi

SeiZleba vuwodoT.

maT aqvT unari SeaRwios kafsulaSi da daamuSaos monacemebi.

e.i. informaciuli obieqti kafsulirebuli monacemebis da

maTi dasamuSavebeli meTodebisagan Sedgeba.

moswreba

datvirTva

axali

daswreba

kafsula

meTodebi

procesebi

funqciebi

S_#:           863501

NAME:       Gulua

AGE:           19
.      .
. .

 nax.1.2. `informaciuli ujredis" agebulebanax.1.2. `informaciuli ujredis" agebulebanax.1.2. `informaciuli ujredis" agebulebanax.1.2. `informaciuli ujredis" agebulebanax.1.2. `informaciuli ujredis" agebuleba
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monacemebi gansazRvravs obieqtis  mdgomareobas,monacemebi gansazRvravs obieqtis  mdgomareobas,monacemebi gansazRvravs obieqtis  mdgomareobas,monacemebi gansazRvravs obieqtis  mdgomareobas,monacemebi gansazRvravs obieqtis  mdgomareobas,

xolo meTodebi _ obieqtis qcevas, mis reaqcias garedanxolo meTodebi _ obieqtis qcevas, mis reaqcias garedanxolo meTodebi _ obieqtis qcevas, mis reaqcias garedanxolo meTodebi _ obieqtis qcevas, mis reaqcias garedanxolo meTodebi _ obieqtis qcevas, mis reaqcias garedan

mosul Setyobinebaze.mosul Setyobinebaze.mosul Setyobinebaze.mosul Setyobinebaze.mosul Setyobinebaze.

studentis monacemebis damuSaveba SeuZlia mxolod sam

funqcias, rogorebicaa daswreba, moswreba,  datvirTva. Tu

movida Setyobineba swored am informaciis misaRebad, maSin

obieqti (kafsula) cnobs maT. sxva SetyobinebebisaTvis

monacemebi damalulia. Tu saWiroa axali funqciis damateba,

is winaswar unda moTavsdes  `kafsulaSi~.

obieqtebi da klasebi obieqt-orientirebuli daprogramebis

ZiriTadi komponentebia. obieqtis cnebas, rogorc informaciuli

ujredisa, wina paragrafSi gavecaniT. axla davakonkretoT

misi gansazRvreba da avxsnaT am cnebis mimarTeba klasis

cnebasTan.

obieqti realuri an warmosaxviTi samyaros nawili,

individualuri egzemplaria. is arsia (Entity) da gaaCnia

unikaluri identifikatori, romliTac sxva arsebisagan

gansxvavdeba. obiqts aqvs individualuri Tvisebebi, romlebic

gamoixateba monacemebiT (atributebi, cvladebi) da qceviT

(meTodebi, funqciebi) garemoSi. Oobieqtebs Soris komunikaciebi

xorcieldeba Setyobinebebis gadacemiT.

miRebuli Setyobinebis safuZvelze obieqtSi aqtiurdeba

Sesabamisi meTodi, romelic mis qcevas gansazRvravs da SeuZlia

gadaiyvanos igi sxva mdgomareobaSi (icvleba atributebis da

cvladebis mniSvnelobebi).

obieqtis mdgomareoba xasiaTdeba statikuri komponentiT

(atributebi) da dinamikuri komponentiT (atributTa

mniSvnelobebi).

obieqtis qceva miuTiTebs imaze, Tu rogor icvleba misi

mdgomareobebi da sxva obieqtebTan urTierTmimarTebani.

Oobieqtis cneba daprogramebis enaSi pirvelad gamoyenebul

iqna Simula-Si, xolo misi  zemoaRniSnuli  klasikuri  ganmarteba

mogvca amerikelma mecnierma gradi buCma.
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klasi arklasi arklasi arklasi arklasi aris erTi tiis erTi tiis erTi tiis erTi tiis erTi ti pis obieqtebis simravle,pis obieqtebis simravle,pis obieqtebis simravle,pis obieqtebis simravle,pis obieqtebis simravle, romelTac romelTac romelTac romelTac romelTac

aqvT msgavsi struqtura da qceva.aqvT msgavsi struqtura da qceva.aqvT msgavsi struqtura da qceva.aqvT msgavsi struqtura da qceva.aqvT msgavsi struqtura da qceva. 1.3 Nnaxazze naCvenebia

klasis magaliTi.

vinc icnobs monacemTa relaciuri bazebis Teorias da

arsTa - damokidebulebaTa (Entity - Relationship) modelis agebis

sakiTxebs, advilad SeamCnevs garkveul analogias saproblemo

sferos konceptualuri modelis, logikuri struqturisa da

misi fizikuri organizaciis realizaciasTan. msgavseba Semdegi

TvalsazrisiT SeiZleba iqnes ganxiluli: klasi studenti

eTanadeba 1.4 naxazze warmodgenili konceptualuri sqemis

fragments.

am konceptualuri sqemis gadataniT monacemTa bazebis

logikur struqturaSi miviRebT sqemas, romelic axloa klasis

modelTan. Llogikuri struqtura atributebisgan Semdgari

sqemaa, romelic obieqtebis statikur komponentebad movixsenieT

zemoT. klasis obieqtebi ki eTanadeba am logikuri struqturis

qveS mdgar fizikur Canawerebs (Canaweris unikaluri nomriTa

da velebis mniSvnelobebiT).

monacemTa relaciuri bazebis TeoriaSi gamoiyeneba

monacemebisa da programebis erTmaneTisagan izolirebis principi,

object:  studentistudentistudentistudentistudenti

S#:   8505
 nino
19

S#:    8502
 marika
22

klasis
meTodebi

ob-raod.: 5

daswreba

datvirTva

moswreba

axali

. . .

nax. 1.3. klasinax. 1.3. klasinax. 1.3. klasinax. 1.3. klasinax. 1.3. klasi

Class-Name
S_#:
NAME:
AGE:
. . .

S#:  8501
giorgi
18
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d1 d2

daswreba moswreba

o2 o3

o4

d3

datvirTvis
d.#

saaTi

. . .

misamarTiasaki . . .gvarist #

studenti o1

l#.
. . .

leqcia gamocda
g-#.
. . .

datvirTva

nax.1 .4 . arsTa-damokidebulebis modelinax.1 .4 . arsTa-damokidebulebis modelinax.1 .4 . arsTa-damokidebulebis modelinax.1 .4 . arsTa-damokidebulebis modelinax.1 .4 . arsTa-damokidebulebis modeli

raTa ganxorcieldes maT Soris sruli damoukidebloba.

monacemTa abstraqtuli struqturebis gamoyenebiT es sakiTxi

dadebiTad iqna gadaWrili.

obieqt-orientirebuli daprogramebis ena flobs klasebis,

obieqtebis, maTi mniSvnelobebis damuSavebis meTodebis

realizaciis saSualebebs.

rogorc aRvniSneT, ZiriTadi princi pi monacemebis

kafsulirebaSia. klasi ki Tavisi bunebiT monacemTa axali

tipia, romelic iqmneba TviT momxmareblis mier. rogor unda

gvesmodes es sakiTxi?

daprogramebis enebSi aris monacemTa standartuli tipebi

(magaliTad, int a), romelic acxadebs a cvlads mTeli tipiT.

es a programisaTvis obieqtia.
Tu enas aqvs monacemTa axali tipis Seqmnis SesaZlebloba,

es mis simZlavreze miuTiTebs, magaliTad, C++ enis fragmentis
moSveliebiT gamovacxadoT Magistrant rogorc axali klasi:
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 class Magistrant {
     private:

char Name [20];
int Age;
char Specification [30];

     public:
Input-Name (NAME);
Input-Age (AGE);
Input-Spec (SPEC); };

              void  main(void) {    // da misi obieqtebicda misi obieqtebicda misi obieqtebicda misi obieqtebicda misi obieqtebic

                        Magistrant  M1, M2,  M3.....;
                         . . . }

amgvarad, Magistrant iseTive tipia, rogorc int, char da a.S.
yoveli obieqti M1,M2,M3..... aris konkretuli magistranti,

romelic struqturas iRebs class Magistrant (....)-idan private
da public operatorebi gansazRvravs monacemebsa (Name, Age,
Specification) da funqciebze (Input-Name, Input-Age, Input-
Spec) mimarTvis SesaZleblobas. pirveli lokaluria da malavs

am monacemebs sxva obieqtebisaTvis. maTTan mimarTva SeuZlia

mxolod mocemuli obieqtis funqciebs da zogjer maT

`megobrebsac~-friend). Public iZleva nebarTvas, raTa mis Semdeg

mdgomi funqciebi gamoyenebul iqnas obieqtis garedan. ganxiluli

magaliTis ganzogadebiT SeiZleba davaskvnaT, rom klasebis

safuZvels monacemTa abstraqtuli tipebi warmoadgens.

asxvaveben procedurul da monacemTa abstraqciebs. pirveli

cal-calke ganixilavs proceduris mizans, mis Sinagan

realizacias da monacemTa abstraqcias. es ukanaskneli niSnavs,

rom saWiroa mxolod imis codna, Tu ra operaciebs asrulebs

mocemuli programuli moduli. Aaraa aucilebeli vicodeT,

Tu romel monacemebs amuSavebs (isini damalulia) da rogor

sruldeba es operaciebi.
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1 .3 . klasTa ierarqia, memkvidreobiToba1.3. klasTa ierarqia, memkvidreobiToba1.3. klasTa ierarqia, memkvidreobiToba1.3. klasTa ierarqia, memkvidreobiToba1.3. klasTa ierarqia, memkvidreobiToba

da polimorfizmida polimorfizmida polimorfizmida polimorfizmida polimorfizmi

obieqt-orientirebuli daprogramebis stilis sabazo

principebia inkafsulacia, memkvidreobiToba da polimorfizmi.

pirveli maTgani wina paragrafSi ganvixileT da klasis cnebamde

mivediT. klasebs Sorisac arsebobs garkveuli damokidebulebani.

ras niSnavs es ?

Tu arsebobs garkveuli klasebis biblioTekebi, romlebic

Seqmnilia am momentamde, maSin sasurvelia moxdes maTi gamoyeneba

axali amocanebis gadasawyvetad. Aaxali klasebi unda

ganisazRvros arsebulis bazaze, moxdes maTi gafarToeba da

modifikacia. yovelive es mniSvnelovnad amcirebs axali

sistemebis daproeqtebisa da realizaciis vadebs. swored amaSia

obieqt-orientirebuli daprogramebis meTodis efeqturobis

saidumloeba.

ori klasidan erTi bazisuri, xolo meore warmoebulia.

1.5 naxazze naCvenebia martiv-memkvidreobiTi (single inherit-
ance) da mraval-memkvidreobiTi (multiple inheritance)
ierarqiuli kavSirebi.

sabazo klasi SeiZleba iyos abstraqtuli, romelsac TviTon

ar gaaCnia konkretuli egzemplari, magram gamoiyeneba sxva

warmoebuli klasebis misaRebad.

ierarqiuli kavSirebis aRwera SeiZleba grafis saSualebiT

orientirebuli xis saxiT, ciklebis gareSe. grafis wveroebs

klasebi Seesabameba. fesvuri wvero is klasia, romelic aRwers

yvelaze zogad Tvisebebs, isini ki gadaecema qveda ierarqiis

warmoebul klasebs. amgvarad SeiZleba davaskvnaT, rom funqciuri

SesaZleblobebis TvalsazrisiT warmoebuli klasebi, ufro

sabazo klasi

warmoebuli
klasi

nax .1 .5nax .1 .5nax .1 .5nax .1 .5nax .1 .5
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mZlavria, vidre sabazo klasebi. es imitom, rom warmoebul

klass SeuZlia Tavisi funqciebis Sesrulebac da sabazo

klasisac, sabazos ki _ mxolod Tavisi. warmoebul klass

SeuZlia gamoiyenos sabazo monacemebic (Tu isini araa damaluli

specialuri atributebiT, magaliTad, private) da a.S.
polimorfizmi.polimorfizmi.polimorfizmi.polimorfizmi.polimorfizmi. obieqt-orientirebul daprogramebaSi

inkafsulaciisa da memkvidreobiTobis gverdiT mniSvnelovani

adgili ukavia polimorfizmis cnebas. is berZnuli sityvaa

polymorphism da `mravalformianobas~ niSnavs. esaa obieqtis

Tviseba, romelic uzrunvelyofs erTsa da imave funqciebis

gamoyenebas sxvadasxva amocanaTa gadasawyvetad. amocanebi SeiZleba

moiTxovdes funqciebisa da maTi argumentebis sxvadasxva tipebs,

rasac polimorfizmi advilad wyvets e.w. virtualuri funqciebiT

(virtual function) an funqciaTa gadatvirTviT (overloaded
function).

monomorful sistemebSi yoveli funqcia da misi argumentebi

mxolod erTi tipiTaa SezRuduli. MmagaliTad,  Cveulebisamebr

C enaSi saWiroa daiweros ori sxvadasxva funqcia int - - - - - func
(((((int, int))))) da float -  -  -  -  - func (((((float, float))))), Tuki gvinda or mTel
ricxvze an or namdvil ricxvze ariTmetikuli operaciebis

Catareba (nax.1.6).

polimorfizmis idea C++
enaSi saSualebas gvaZlevs

davweroT mxolod erTi func
(a,b) funqcia, Semdeg ki

argume ntebis ti pe b is

analizis safuZvelze enis

kompilatori TviTon airCevs,

Tu romeli operaciebi

Seasrulos.

angariSi-1

angariSi-2 angariSi-3

int?
+ -

float?+ -

func ()

func int

func float func char

nax.1.6
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1 .4 . klasTaSorisi kavSirebi1.4 . klasTaSorisi kavSirebi1.4 . klasTaSorisi kavSirebi1.4 . klasTaSorisi kavSirebi1.4 . klasTaSorisi kavSirebi

kavSiris asociaciebi  klasebs an obieqtebs Soris mravali

saxisaa, mag., 1:1, 1:M, M:N. esaa tipuri maTematikuri asaxvis
funqciebi, damokidebulebani klasebsa da mis elementebs Soris.

SeiZleba ganvixiloT agreTve iseTi damokidebulebebi, romlebic

struqturul mowesrigebas emsaxureba, magaliTad, klasifikacia

da agregacia. pirveli maTgani aerTianebs obieqtebs garkveuli

kriteriumebiT, romlebic msgavs, magram araidentur Tvisebebs

eyrdnoba. Mmeore ki mTelisa da Semadgeneli nawilis mimarTebis

tipuri asaxvaa. 1.7 naxazze naCvenebia sqematurad klasebs

Soris asociaciuri (a), relaciuri (b), memkvidreobiTi (g) da

agregirebuli (d) kavSirebis gamosaxva.

nax.1.7.

- asociaciuri (Assotiation) niSnavs sementikur kavSirs

klasebs Soris. is SeiZleba gamoisaxos

erT- an ormimarTulebiani (igivea, rac uisro) xaziT. isari

gviCvenebs Setyobinebis gadacemis mimarTulebas. asociaciuri

kavSiris realizeba xdeba erT klasSi damatebiT meore klasis

atriburtis CasmiT. es hgavs pirveladi (Primary) da meoradi
gasaReburi atributebis SeerTebas.

- relaciuri (Dependency) niSnavs erTi klasis

damokidebulebas meoreze. igi erTmimarTulebiani wyvetili

isriT gamoixateba. masSi damatebiTi damakavSirebeli atributebi

ar gamoiyeneba.
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- memkvidreobiTi (Generalization) asaxavs `genetikur~,

ganzogadoebul kavSirebs klasebs Soris. aseT dros erTi

klasi (`Svili~) mTlianad iRebs meore klasis (`mSobeli~)

yvela atributs, meTods da kavSirebs.

agregirebuli (Aggregation) niSnavs kavSirs mTeli-nawili.

magaliTad, avtomobili - Zara, Zravi, saburavebi da a.S.

dasasruls, SevajamoT ZiriTadi mosazrebani:

_ obieqt-orientirebuli daprogramebis teqnologiis

gamoyeneba efeqturia didi da rTuli dasaproeqtebeli

saproblemo garemosaTvis;

_ obieqt-orientirebuli modelirebis ZiriTad elements

obieqti Seadgens, romelSic kafsulirebulia misi Tvisebrivi

monacemebi da damuSavebis funqciebi (meTodebi);

_ obieqtebis abstraqciiT, struqturuli mowesrigebiTa

da maT Soris garkveuli memkvidreobiTi kavSirebis asaxviT,

iqmneba klasebi, subklasebi da metaklasebi;

_ obieqt-orientirebuli daprogramebis disci plinis

ZiriTadi kvlevis sagania obieqtTa mdgomareobisa da qcevis

modelirebis procesebi.

1.5. 1.5. 1.5. 1.5. 1.5. UML etapebis diagramebi etapebis diagramebi etapebis diagramebi etapebis diagramebi etapebis diagramebi

UseCase-D diagrama uCvenebs Semsruleblebs (Actor),
gamoyenebul SemTxvevebs (Action-funqciebs) da maT kavSirebs
(nax.1.8); yovel UseCase-funqcias (ovals) Seesabameba erTi

dinamikuri modeli, romelic Activity-D diagramis saxiT

formirdeba (nax.1.9).

aqtiurobaTa diagramas erTi dasawyisi da ramdenime

dasasruli SeiZleba hqondes. masSi monawileobs ramdenime

"rolis" Semsrulebeli (mag., leqtori, studenti, dekani da

a.S.). mrgvalkuTxedebSi moTavsebulia maT mier Sesasrulebel

proceduraTa dasaxelebebi. procedurebi SeiZleba Sesruldes

mimdevrobiT an paralelurad.
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nax.1 .8 . nax.1 .8 . nax.1 .8 . nax.1 .8 . nax.1 .8 . UseCase diagrama:diagrama:diagrama:diagrama:diagrama:

SemsruleblebiTa (SemsruleblebiTa (SemsruleblebiTa (SemsruleblebiTa (SemsruleblebiTa (Actors)))))
da procedurebiT (da procedurebiT (da procedurebiT (da procedurebiT (da procedurebiT (Actions)))))

nnnnnax.1 .9. aqtiurobis diagramaax.1 .9. aqtiurobis diagramaax.1 .9. aqtiurobis diagramaax.1 .9. aqtiurobis diagramaax.1 .9. aqtiurobis diagrama
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klasebis diagramebis (Class-D) asagebad saWiroa oo-

modelirebis safuZvelze ganisazRvros klasTa dasaxelebebi

(nax.1.10), maTi atributebi (monacemebi) da funqciebi (meTodebi).

intaraqtiurobaTa diagramebi (Interaction-D) Sedegeba

mimdevrobiTobebisa (Sequence-D) da TanamoqmedebaTa

(Collaboration-D) diagramebisgan.

mimdevrobiTobis diagramaze (nax. 1.11) Setyobinebebi da

operaciebi dalagebulia maTi Sesrulebis drois mimdevrobiT,

anu aq mTavari drois faqtoria.

nax.1 .10. klasebis diagramanax.1 .10. klasebis diagramanax.1 .10. klasebis diagramanax.1 .10. klasebis diagramanax.1 .10. klasebis diagrama

+input()
+delete()
+modify()
+Pay() : float
+HandMoney() : float

-L_ID : int
-LectName : string
-Sex : bool
-Status : string
-Age : int
-GroupNum : char
-Disciplin : string
-Phone : string

Top Package::Lectors

+Input() : void
+Delete() : void
+Modify() : void

-St_ID : int
-StName : char
-FName : char
-Age : int
-Sex : bool
-GroupNum : char
-Phone : char

Top Package::Students

nax.1.11nax.1.11nax.1.11nax.1.11nax.1.11
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T a n a m o q m e d e b i s

diagra m aze ( n ax . 1 . 12)

kargad Cans klasebs Soris

informaciis gacvla

Setyobin e b e b is a da

meTodebis gamoyenebis

safuZvelze, anu klasTa

Soris urTierTqmedebaze

gadaitaneba yuradReba. am

etapze sasargebloa "arsTa

damokidebulebis meTodis"

(Entity-Relationship-Model)
gamoyeneba.

Class-D klasebis diagrama gamoiyeneba klasebisa da maT

Soris kavSirebis (Class-Assotiation-D) aRsawerad.
rogorc aRvniSneT ($1.4), kavSirebi klasebs Soris oTxi

ti pisaa: asociaciuri-a, relaciuri-r, agregatuli-ag da

memkvidreobiTi-c. maTi grafikuli aRniSvnebi mocemulia 1.13

naxazze.

nax.1 .13 . klasTa-kavSirebis diagramanax.1 .13 . klasTa-kavSirebis diagramanax.1 .13 . klasTa-kavSirebis diagramanax.1 .13 . klasTa-kavSirebis diagramanax.1 .13 . klasTa-kavSirebis diagrama

nax . 1 . 12nax . 1 . 12nax . 1 . 12nax . 1 . 12nax . 1 . 12



17

yofaqcevis diagramebidan Cven ukve ganvixileT Activity-D
da Interaction-D.

arsebobs agreTve klasebis mdgomareobaTa diagrama anu

State-D (nax.1.14).

nax.1 .14. mdgomareobaTa diagramanax.1 .14. mdgomareobaTa diagramanax.1 .14. mdgomareobaTa diagramanax.1 .14. mdgomareobaTa diagramanax.1 .14. mdgomareobaTa diagrama

nax.1 .15. komponentebis diagramanax.1 .15. komponentebis diagramanax.1 .15. komponentebis diagramanax.1 .15. komponentebis diagramanax.1 .15. komponentebis diagrama

igi aRwers moqmedebebs, obieqtTa mdgomareobebs, mdgomareobaTa

gadasvlebs da movlenebs. misi gamoyeneba yvela klasisTvis

araa saWiro. aucilebelia maSin, rodesac klasi SeiZleba

imyofebodes ramdenime mdgomareobaSi da TiToeul maTganSi

igi iqceva sxvadasxvanairad.

realizaciis etapze aigeba komponentebis diagrama

(Component-D), romelSic igulisxmeba programuli kodebis

(CPP, H, DLL da a.S.) damuSaveba (nax.1.15).
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nax.1 .16. ganTavsebis diagramanax.1 .16. ganTavsebis diagramanax.1 .16. ganTavsebis diagramanax.1 .16. ganTavsebis diagramanax.1 .16. ganTavsebis diagrama

daproeqtebis bolo etapze aigeba ganTavsebis diagrama

(Deployment-D), romelic aRwers komponentebis ganawilebas

"klient-server" qselSi (nax.1.16).

1 .6. sakontrolo kiTxvebi da1.6. sakontrolo kiTxvebi da1.6. sakontrolo kiTxvebi da1.6. sakontrolo kiTxvebi da1.6. sakontrolo kiTxvebi da

savarjiSoebisavarjiSoebisavarjiSoebisavarjiSoebisavarjiSoebi

1. ras warmoadgens UML teqnologia da ra  etapebisgan

Sedgeba igi ?

2. ras aris klasi da obieqti ?

3. ras aris inkafsulacia ?

4. ras niSnavs klasTa memkvidreobiToba ?

5. ras niSnavs polimorfizmi ?

6. ras niSnavs cneba obieqtorientirebuliobieqtorientirebuliobieqtorientirebuliobieqtorientirebuliobieqtorientirebuli ?

7. rogor xdeba obieqtis mdgomareobis statikuri modelis

warmodgena ?

8. rogor xdeba obieqtis mdgomareobis dinamikuri modelis

warmodgena ?

9. ra aris klasis meTodebi ?
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10. ra aris Setyobineba ?

11. klasTaSoris romel kavSirebs icnobT ?

12. aageT UseCase diagrama `leqcia~.

13. aageT Activity diagrama `codnis Sefaseba~.
14. aageT Class-Ta diagrama sferosaTvis `marketi~.
13. aageT Sequence da Collaboration diagramebi `biblioTekaSi

wignebis gatana-dabruneba~.

14. aageT Class-Assotiation diagrama saproblemo sferosaTvis

`leqcia~.

15. ras warmoadgens Component da Deployment diagramebi ?
16. daapoeqteT UML-diagramebi Semdegi saproblemo

sferoebisaTvis:

a) ̀ kaTedra~, ̀ dekanati~, ̀ universiteti~;

b) `mini-marketi~, `super-marketi~, `maRaziaTa qseli~.

g) ̀ anabrebi~, ̀ kreditebi~, ̀ banki~.

d) ̀ xelfasebi~, ̀ pensiebi~, ̀ buxhalteria~.

e) ̀ poliklinika~, ̀ registratura~, ̀ analizebis laboratoria~.

v ) ` m i mRebi~ ,  ` nozologiuri ga n yofilebe b i~ ,

    `saoperacio~, `saavadmyofo~.

z) `fexburTelTa saklubo gundi~, `Cempionati~ (mag.,

   evroliga).

T) `muzeumi~, `Teatri~, `turistuli biuro~.
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II TaviII TaviII TaviII TaviII Tavi
modelirebis instrumenti modelirebis instrumenti modelirebis instrumenti modelirebis instrumenti modelirebis instrumenti MS-VISIO

2.1. programuli paketis2.1. programuli paketis2.1. programuli paketis2.1. programuli paketis2.1. programuli paketis     Ms-Visio
samuSao garemosamuSao garemosamuSao garemosamuSao garemosamuSao garemo

programuli paketi Ms-Visio maikrosofTis axali

sainformacio teqnologiaa, romelic kompiuteruli sistemebisa

da qseluri teqnologiebis daproeqtebisa da modelirebisaTvis

gamoiyeneba. igi instalirdeba  Microsoft Visual Studio.NET paketiT,
Tavsdeba vindousis mTavar meniuSi:

Start | Programs | Microsoft Visio.
2.1 naxazze naCvenebia am paketis samuSao garemo.    mis

marcxena mxares Category-Si moTavsebulia  miznobrivi

saqaRaldeebi, xolo marjvniv Template-Si arCeuli saqaRaldis

Sesabamisi tipuri Sablonebi (klasebi). mag., Cvens SemTxvevaSi

Database-s Seesabameba Database Model Diagram, ER Source Model
da sxv.

nax .2 . 1 .nax .2 . 1 .nax .2 . 1 .nax .2 . 1 .nax .2 . 1 .

samuSao garemosamuSao garemosamuSao garemosamuSao garemosamuSao garemo
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2.2. 2.2. 2.2. 2.2. 2.2. ER - diagramis vizualuri agebadiagramis vizualuri agebadiagramis vizualuri agebadiagramis vizualuri agebadiagramis vizualuri ageba

Ms-Visio samuSao garemoSi avirCioT ER Source Model, maSin
ekranze gamova arsTa-damokidebulebis (Entity-Relationshilp) sqemis
asawyobi instrumentebis paneli da carieli forma (nax.2.2).

panelidan formaze maosiT unda gadmovitanoT (drag and drop)
saWiro elementi (mag., Entity). esaa arsi, romelsac eTanadeba

relaciuri cxrili (Table).

nax.2.2. nax.2.2. nax.2.2. nax.2.2. nax.2.2. ER modelis agebis instrumentimodelis agebis instrumentimodelis agebis instrumentimodelis agebis instrumentimodelis agebis instrumenti
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masSi uda CavweroT cxrilis da atributTa saxelebi

(ix.nax.2.3), agreTve sxva parametrebi (mag., pirveladi da meoradi

gasaRebi, indeqsuri kavSiri da a.S.).

amas yvelafers vakeTebT fanjris

qveda marjvena nawilSi, sadac gamoitaneba

moniSnuli cxrilis Sesabamisi Tvisebebis

aRmweri instrumenti (ix.nax.2.4).

cxrilze Lectors oTxi nawilia. marcxena

nawilSi Tavsdeba  PK,FK  an I (pirveladi

da meoradi  gasaRebi, indeqsi). pirveladi

gasaReburi atributis saxeli qveS-

gaxazulia. ase aigeba bazis yvela

saWiro cxrili. Semdeg instrumentebis

panelidan gadmoitaneba Relationship-
komponenti, romliTac or cxrils

SevaerTebT. aq mniSvnelovania `mSobel-

Svili~ (Parent-Child) cxrilebis sworad

gansazRvra. isari mimarTuli ynda iyos mSoblisken

(memkvidreobiTi kavSiri).

nax.2 .3 . cxrnax.2 .3 . cxrnax.2 .3 . cxrnax.2 .3 . cxrnax.2 .3 . cxriliiliiliiliili

leqtorebileqtorebileqtorebileqtorebileqtorebi

nax.2.4. atributebis saxelebis Sevseba cxrilSinax.2.4. atributebis saxelebis Sevseba cxrilSinax.2.4. atributebis saxelebis Sevseba cxrilSinax.2.4. atributebis saxelebis Sevseba cxrilSinax.2.4. atributebis saxelebis Sevseba cxrilSi
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isarze dawkapunebiT gamodis damatebiT fanjara qveda nawilSi,

orive cxrilis (Parent da Child) atributTa siiT. aq SevarCevT
damakavSirebel gasaRebur atributebs da Associate RilakiT

davamTavrebT process. `SvilSi~ Sesabamisi atributis win

gaCndeba FK (nax.2.5). Tu kavSiri aRar gvWirdeba an SecdomiTaa,
maSin gavaaqtiurebT mas da avamuSavebT Rilaks Disconnect. FK
gaqreba cxrilidan. amgvarad SeiZleba aigos sakmao sirTulis

arsTa-damokidebulebis modeli.

View-komponenti gamoiyeneba ramdenime cxrilis erTad

damuSavebisaTvis moTxovnis (Query) safuZvelze.  misTvis

saWiroa Seivsos konkretuli velebi arsebuli cxrilebis

msgavsad. amisaTvis  View-ze dadgomisas gaaqtiurdeba

specialuri fanjara, romelSic Caiwereba misi Tvisebebi.

 2.2. 2.2. 2.2. 2.2. 2.2. UML - diagramebis vizualuri agebadiagramebis vizualuri agebadiagramebis vizualuri agebadiagramebis vizualuri agebadiagramebis vizualuri ageba

ganvixiloT UML-teqnologiis etapebisaTvis diagramebis

vizualuri agebis procesi MsVisio-s gamoyenebiT. 2.6 naxazze
virCevT Software-s ZiriTadi meTodebiT.

Semdeg UML Model Diagram-is arCeviT gadavalT formaze

komponentebis palitriT (nax.2.7).

nax.2.5. ori cxrnax.2.5. ori cxrnax.2.5. ori cxrnax.2.5. ori cxrnax.2.5. ori cxrilis dakavSirebailis dakavSirebailis dakavSirebailis dakavSirebailis dakavSireba
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Shapes qveS avirCevT diagramis tips,  magaliTad  UML
Use Case da Semdeg misi Sesabamisi instrumentebis panelidan

maosiT formaze gadavitanT CvenTvis saWiro komponents (Actor,
UseCase) SevaerTebT maT Sesabamisi kavSiris xazebiT

(Communicate, Uses, Extends) da a.S. komponentis daniSnuleba

gamoitaneba masze kursoris SeCerebiT (nax.2.8).

nax.2.6. nax.2.6. nax.2.6. nax.2.6. nax.2.6. programebis daproeqtebisprogramebis daproeqtebisprogramebis daproeqtebisprogramebis daproeqtebisprogramebis daproeqtebis

instrumenti (instrumenti (instrumenti (instrumenti (instrumenti (Software Engineering)))))
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nax.2.7 . nax.2.7 . nax.2.7 . nax.2.7 . nax.2.7 . UseCase-diagramisdiagramisdiagramisdiagramisdiagramis  ageba formazeageba formazeageba formazeageba formazeageba formaze

diagramis elementebs saxelebi mieniWeba masze maosis marcxena

klaviSis dawkapunebiT gamotanil fanjaraSi (nax.2.9).

qarTuli fontebis arCeva SeiZleba elementze maosis marjvena

klaviSiT (nax.2.10). dasasruls yvelafers SevinaxavT Save-
RilakiT.
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nax .2 .8nax .2 .8nax .2 .8nax .2 .8nax .2 .8

nax .2 .9nax .2 .9nax .2 .9nax .2 .9nax .2 .9

nax .2 . 10nax .2 . 10nax .2 . 10nax .2 . 10nax .2 . 10
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aqtiurobis diagramis ageba.aqtiurobis diagramis ageba.aqtiurobis diagramis ageba.aqtiurobis diagramis ageba.aqtiurobis diagramis ageba. Shapes qveS avirCioT UML
Activity. gamoCndeba instrumentebis paneli (nax.2.11) da daviwyebT

naxazis konstruirebas. rogorc aRvniSneT, UseCase diagramis
yovel ovals (Action) Seesabameba
erTi aqtiurobis diagrama.

magaliTad, 2.12 naxazi,

romelSic konkretuli

dasaxelebe b i C a iwereb a

amocanidan gamomdinare.

nax .2 . 11nax .2 . 11nax .2 . 11nax .2 . 11nax .2 . 11

nax .2 . 12nax .2 . 12nax .2 . 12nax .2 . 12nax .2 . 12
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klasebis diagramis ageba.klasebis diagramis ageba.klasebis diagramis ageba.klasebis diagramis ageba.klasebis diagramis ageba.  gamovitanoT axali gverdi

imave formaze. 2.12 naxazze qvemoT Activity_1 gadavrToT
UseCase_1-ze, Semdeg formis Tavisufal adgilas maosis

marjvena RilakiT gamovitanT menius (nax.2.13) da avirCevT

pirvel striqons, romelsac gamoaqvs 2.14 naxazi.

aq gvWirdeba Static Structure,  romelic klasTa diagramebis

asagebi instrumentia (nax2.15). g admovitanoT Class-
komponenti formaze da maosis marcxena Rilakis 2-jer

dawkapunebiT gavaaqtiuroT am klasis Tvisebebis fanjara

(nax.2.16).

CavweroT klasis saxeli, atribitTa dasaxelebebi tipebiTa

da xilvadobis parametrebiT (public, private, protection).
damTavrebisTanave ekranze gamoCndeba 2.17 naxazze mocemuli

suraTi. klasisi meTodebis (Operation) Casawerad 2.18 naxazze
naCvenebia funqciaTa saxelebisa da xilvadobis parametrebis

Setanis fragmenti.

nax .2 . 13nax .2 . 13nax .2 . 13nax .2 . 13nax .2 . 13

nax .2 . 14nax .2 . 14nax .2 . 14nax .2 . 14nax .2 . 14
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nax .2 .15nax .2 .15nax .2 .15nax .2 .15nax .2 .15

nax .2 . 16nax .2 . 16nax .2 . 16nax .2 . 16nax .2 . 16
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nax.2.17nax.2.17nax.2.17nax.2.17nax.2.17

nax.2.18nax.2.18nax.2.18nax.2.18nax.2.18

amgvarad aigeba Class-Assotiation diagramis sxva klasebic:

kaTedrebi, fakultetebi, statusebi, jgufebi da a.S. klasi

LecGr `leqtor-jgufTa~ relaciuri  kavSirebis cxrilia.

saboloo klasTa kavSirebis sqema naCvenebia 2.19 naxazze.
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nax .2 . 19nax .2 . 19nax .2 . 19nax .2 . 19nax .2 . 19

programuli kodis avtomaturi generacia programuli kodis avtomaturi generacia programuli kodis avtomaturi generacia programuli kodis avtomaturi generacia programuli kodis avtomaturi generacia SesaZlebelia

klasTa kavSirebis diagramis agebis Semdeg  (nax.2.20). meniudan

avirCevT UML | Code | Generate, ris Semdegac gamoCndeba axali

kadri (nax.2.21). sistema SemogvTavazebs daprogramebis enis

arCevas (C# , C++, Visual Basic). aqve unda avirCioT proeqtis
saxeli (Name), Browse-s gamoyenebiT programuli modulebis

Casaweri katalogi (Location),  mag., : D:\Gia\Visio-1\  da marjvena
nawilSi amovirCioT klasebi, romelTa daprogramebasac vapirebT.

naxazze yvela klasia moniSnuli. davamowmoT Sedegi RilakiT

Ok.
2.22 naxazze naCvenebia kodis generatoris muSaobis Sedegis

Setyobineba, rom mag., monacemTa tipSi FacID SeuTanxmeblobaa

(anu pirvelad da meorad gasaRebur atributTa ti pebi

gansxvavebulia), agreTve Input, Delete, Modify-meTodebis aRwerisas
zedmetia void (nax.2.17).

vbrundebiT klasTa diagramaze (nax.2.19) da vasworebT

Secdomebs. Semdeg xelmeored SevasrulebT kodis generacias.

pasuxi gamova 2.23  naxazis Sesabamisad.
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nax.2.22nax.2.22nax.2.22nax.2.22nax.2.22

nax.2.20nax.2.20nax.2.20nax.2.20nax.2.20

nax.2.21nax.2.21nax.2.21nax.2.21nax.2.21

nax.2.23nax.2.23nax.2.23nax.2.23nax.2.23
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nax .2 .24nax .2 .24nax .2 .24nax .2 .24nax .2 .24

nax .2 .25nax .2 .25nax .2 .25nax .2 .25nax .2 .25

generatori Seqmnis Cveni klasTa kavSirebis Sesabamisi

diagramis programul kods C#-enaze (aseve SeeZlo mas C++,
Visual Basic an sxv. enis gamoyeneba). 2.24 naxazze naCvenebia
katalogi c:\Gia\Visio\  romelSic (nax.2.25) moTavesebulia

realizebuli kodis programuli komponentebi (klasis failebi

- .cs, resursuli, piqtogramuli, proeqtis da sxv. tipis failebi).
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nax .2 .26nax .2 .26nax .2 .26nax .2 .26nax .2 .26

nax .2 .27nax .2 .27nax .2 .27nax .2 .27nax .2 .27

TopPackage.sln programis (nax.2.24) amuSavebiT gadavalT

.NET  platformis samuSao garemoSi (nax.2.26). Department-
klasis arCeviT gamova misi programuli kodi (nax.2.27).
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nax.2.28nax.2.28nax.2.28nax.2.28nax.2.28

2.4. monacemTa bazis cxrilebis gamotana2.4. monacemTa bazis cxrilebis gamotana2.4. monacemTa bazis cxrilebis gamotana2.4. monacemTa bazis cxrilebis gamotana2.4. monacemTa bazis cxrilebis gamotana

2.26 naxazze naCvenebia .NET-platformis samuSao garemo,
sadac SesaZlebelia momxmarebelTa interfeisis ageba da
monacemebis gamotana bazidan. ganvixiloT es sakiTxi.

davuSvaT, rom arsebobs romelime programul paketSi
awyobili monacemTa baza, mag., MsAccess, MsSQL_Server, Oracle
an sxv.

moxmareblis interfeisis dasaprogrameblad da monacemTa
amosaRebad miTiTebuli bazidan, saWiroa programuli paketis
ADO.NET gamoyeneba. amisaTvis .NET-Si (nax2.26) meniudan
avirCioT:

View | Server Explorer.
ekranis marcxena zeda nawilSi Data Connections-ze maosis

marjvena RilakiT avirCioT Add Connection. gamoCndeba damxmare
fanjara Data Link Properties, romelSic unda SevirCioT CvenTvis
saWiro monacemTa bazis draiveri (nax.2.28).

aq naCvenebia MsSQLServer-is draiveris magaliTi. Tu saWiroa,
maSin avirCevT Microsoft Jet 4.0 OLE DB-s.

draiveris arCevis Semdeg Connection gverdze (nax.2.29)
SevirCevT serveris saxels (mag., surgul), gadavrTavT UseWindows
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nax.2.29nax.2.29nax.2.29nax.2.29nax.2.29
NT security da avirCevT monacmTa bazas (mag., ElComerce).

miviRebT 2.30 naxazze mocemul kadrs, romelzedac Cans
MsSQLServer-Si agebul E_Comerce monacemTa bazis cxrilebi
(Tables) da diagrama (DIAGRAM1). amgvarad, dakavSireba
bazasTan ganxorcielda.
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nax.2.30nax.2.30nax.2.30nax.2.30nax.2.30

Tu gavxsniT DIAGRAM1-s, maSin gamoCndeba ADO.NET-Si
asaxuli ElComerce-bazis cxrilTaSoris kavSirebis sqema
(nax.2.31).

Semdeg etapze 2.26 naxazis fanjaraSi meniudan virCevT: File
| Add New Item | Data Form Wizard.
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nax.2.31nax.2.31nax.2.31nax.2.31nax.2.31

amiT SesaZlebelia formis ageba da monacemTa gamotana
ostati-programiT (Wizard). es programa TviTon warmarTavs
dialogs, rac aadvilebs muSaobas. aq mTavaria Cven sworad
SevirCioT cxrilebi (nax.2.32) da cxrilTaSorisi kavSirebi
(nax.2.33).
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nax.2.32nax.2.32nax.2.32nax.2.32nax.2.32

nax.2.33nax.2.33nax.2.33nax.2.33nax.2.33
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2.35 naxazze naCvenebia meore forma DataForm1, romelic
firmisa da faqturebis carieli cxrilebia.

nax.2.35

nax.2.34

formaze Form1 instrumentebis panelidan gadmovitanoT ori
Rilaki (button1, button2). movniSnoT pirveli Rilaki da Properties-
Si SevcvaloT misi Tvisebebi. mag., qarTuli Srifti (Font -
>LitMtavrPS-iT) da warwera `faqturebi~ (Text). 2.34 naxazze
naCvenebia es SemTxveva.

pirveli formidan rom gamoviZaxoT meore forma, saWiroa
Rilakze maosiT 2-jer davawkapunoT da C# kodis teqstSi,
sadac SeCerebulia kursori (button1_Click) CavweroT xeliT
Semdegi striqonebi:

private void button1_Click(object sender, System.EventArgs e)
      { // Sesatani teqstis ori striqoni:
         DataForm1 ob=new DataForm1( );
          ob.Show( );
       }
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nax.2.37nax.2.37nax.2.37nax.2.37nax.2.37

nax.2.36

amis Semdeg Standard-panelis Start-RilakiT SevasrulebT
kodis kompilirebas da ekranze  gamova 1-eli forma, romlis
`faqturis~ Rilakis arCeviT miviRebT me-2 formas (Seuvsebeli).
aq saWiroa Load-is arCeva da monacemebi ganlagdeba formaze
(nax.2.36). Rilakis msgavsad formaze SesaZlebelia sxva
vizualuri komponentebis gadmotanac. mag., mTavari menius Seqmna
(nax.2.37).
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nax.2.38nax.2.38nax.2.38nax.2.38nax.2.38

2.38 naxazze mocemulia .NET-is samuSao garemoSi formebis,
monacemTa da komponentTa istrumentebis  panelebi. maTi
gamoyeneba efeqtur  Sedegs iZleva minimalur droSi.
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nax.2.39nax.2.39nax.2.39nax.2.39nax.2.39

2.5. internetis qselis vizualuri2.5. internetis qselis vizualuri2.5. internetis qselis vizualuri2.5. internetis qselis vizualuri2.5. internetis qselis vizualuri

daproeqtebadaproeqtebadaproeqtebadaproeqtebadaproeqteba

lokaluri da globaluri qseluri sqemebis asagebad MsVisio-
Si kargi instrumentuli saSualebebia. ramdenime maTgani

mocemulia qvemoT. mag., 2.39 naxazze naCvenebia Network
kategoriis sabazo komponentebi, romelTa amorCeva da formaze

gadatana xorcieldeba damproeqteblis mier.

qselis logikuri diagrama (Logical Network Diagram)Seicavs

qselisa da kompiuterebis logikur, fizikur da qseluri

struqturebis  komponentebs (nax.2.40), maT Soris printerebsa

da skanerebsac (nax.2.41).

internetis Web-gverdebis dasaproeqteblad MsVisio-
sistemaSi gamoiyeneba Web Diagram kategoria, romlis erT-

erTi instrumentebis paneli naCvenebia 2.42 naxazze.
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nax.2.40nax.2.40nax.2.40nax.2.40nax.2.40

nax.2.41nax.2.41nax.2.41nax.2.41nax.2.41

nax.2.42nax.2.42nax.2.42nax.2.42nax.2.42
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nax.2.43nax.2.43nax.2.43nax.2.43nax.2.43

nax.2.44nax.2.44nax.2.44nax.2.44nax.2.44

momdevno naxazebze ilustrirebulia am komponentebiT

agebuli qselis fragmenti (nax.2.43) da internet-gverdis

magaliTi (nax.2.44).
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2.6. kiTxvebi da savarjiSoebi

1. rogor xdeba MsVisio programul sistemasTan dakavSireba ?
2. aageT UseCase diagrama `gakveTili~.

3. aageT Activity diagrama `sakontrolo weris Sefaseba~.

4. aageT Class-Ta diagrama sferosaTvis `kaTedra~.
5. aageT Sequence da Collaboration diagramebi `biblioTekaSi

wignebis gatana-dabruneba~.

6. aageT Class-Assotiation diagrama saproblemo sferosaTvis

`leqcia~.

7. aageT MsVisio programul sistemaSi UML-diagramebi Semdegi
saproblemo  sferoebisaTvis:

a) ̀ kaTedra~, ̀ dekanati~, ̀ universiteti~;

b) `mini-marketi~, `super-marketi~, `maRaziaTa qseli~.

g) ̀ anabrebi~, ̀ kreditebi~, ̀ banki~.

d) ̀ xelfasebi~, ̀ pensiebi~, ̀ buxhalteria~.

e) ̀ poliklinika~, ̀ registratura~, ̀ analizebis laboratoria~.

v ) ` m i mRebi~ ,  ` nozologiuri ga n yofilebe b i~ ,

    `saoperacio~, `saavadmyofo~.

z) `fexburTelTa saklubo gundi~, `Cempionati~ (mag.,

   evroliga).

T) `muzeumi~, `Teatri~, `turistuli biuro~.

literatura
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