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aseve klasebis realizaciis dafarvis SesaZleblobebi, 
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sabazo da warmoebul klasebSi, virtualuri funqcie-
bi da polimorfizmi, monacemTa nakadebTan samuSaod 
gamoyenebuli funqciebi da manipulatorebi da sxv. 

Teoriul masalasTan erTad, mocemulia Sesabamisi 
amocanebi da magaliTebi. 

saxelmZRvanelo gankuTvnilia saqarTvelos univer-
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Sesavali

termini “eleqtronuli gamomTvleli manqana” gulis-

xmobs kompiuteris teqnikuri (Hardware) da programuli

(Software) uzrunvelyofis erTobliobas. amitom kompiu-

teruli mecnierebis ganviTareba am ori ZiriTadi mi-

marTulebiT mimdinareobs. igi iTvaliswinebs teqniku-

ri mowyobilobebis srulyofas da informaciis prog-

ramuli damuSavebis mizniT axali rTuli struqture-

bis Seqmnas.

dialogi egm-sa da adamians Soris xorcieldeba da-

programebis enebis saSualebiT, romlebic Tavis mxriv

dayofilia dabali da maRali donis daprogramebis

enebad.

daprogramebis dabali done moicavs manqanur da

asembleris enebs. maRali donis daprogramebis enebze

ki programuli uzrunvelyofis SemuSaveba programis-

tebisTvis gacilebiT mosaxerxebelia.

winamdebare saxelmZRvaneloSi ganxiluli algoriT-

muli ena C++ miekuTvneba maRali donis da amavdrou-

lad obieqtze orientirebuli daprogramebis enebis

ricxvs, romelic monacemebs (atributebs) da funqciebs

(qcevis variantebs) aerTianebs e.w. obieqtebSi. maT ki

axasiaTebs informaciis dafarvis Tviseba. es niSnavs,

rom marTalia, obieqtebs SeuZliaT erTmaneTs daukav-

Sirdnen kargad gansazRvruli interfeisis saSuale-

biT, magram, rogorc wesi, maTTvis ucnobia, Tu rogor

xdeba sxva obieqtebis realizeba. maSasadame, realiza-
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ciis detalebi Tavad obieqtebSia dafaruli. kargi

programuli uzrunvelyofis SesamuSaveblad ki infor-

maciis dafarva mniSvnelovan sakiTxs warmoadgens.

procedurul-orientirebad enebze momuSave progra-

mistebi gansakuTrebul yuradRebas uTmoben funqciebs,

romelTa dajgufebac xdeba programis Seqmnis mizniT.

amasTan, marTalia, monacemebi aseve mniSvnelovania, ma-

gram isini arseboben, pirvel rigSi, funqciebis sarea-

lizaciod. C++Si gansakuTrebuli adgili uWiravs

klasebs – momxmareblis mier Seqmnil monacemTa axal

tipebs. aqedan gamomdinare, aq yuradRebis centrSi eq-

ceva ara funqciebi, aramed am klasebis bazaze Seqmni-

li obieqtebi.

aRniSnul saxelmZRvaneloSi ganxilulia algoriT-

mul ena C++-ze obieqtur-orientirebadi daprogramebis

ZiriTadi principebi da maTi gamosaxvis sxvadasxva sa-

Sualebani, kerZod, momxmareblis mier Seqmnili struq-

turebi, klasebi da maTi realizaciis dafarvis SesaZ-

leblobebi, kompoziciis elementebi, memkvidreobi-

Tobis sakiTxebi sabazo da warmoebul klasebSi da

sxv.

winamdebare saxelmZRvanelo ganmartavs polimor-

fizmisa da virtualuri funqciebis gamoyenebis upira-

tesobebs programuli uzrunvelyofis SemuSavebis pro-

cesSi, rac ganapirobebs gafarToebuli SesaZleblobe-

bis mqone sistemebis realizebas.
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Tavi I

obieqtze orientirebuli daprogramebis

Teoriuli safuZvlebi

1.1. struqturebi

struqtura warmoadgens momxmareblis mier Sedge-

nil monacemTa tips, romelic Tavis mxriv iyenebs sxva

monacemebis ukve arsebul tipebs. ganvixiloT struq-

turis aRweris zogadi saxe

struct  Time
{
int hour;           //0-23
int minute;      // 0-59
int second;     // 0-59
};
koduri sityva struct iwyebs struqturis gansaz-

Rvras, xolo identifikatori Time warmoadgens struq-

turis saxels. igi gamoiyeneba mocemuli tipis  struq-

turis cvladebis aRwerisas. aRniSnul magaliTSi Time
axali tipis saxelia. struqturis gansazRvrisas figu-

rul frCxilebs Soris aRwerili monacemebi struqtu-

ris elementebs warmoadgens. erTsa da imave struqtu-

ris elementebs unda hqondes erTmaneTisgan gansxvave-

buli (unikaluri) saxelebi, Tumca programaSi dasa-

Svebia, rom nebismieri ori struqtura erTnairi saxe-

lis elementebs Seicavdes. struqturis yoveli

gansazRvra aucileblad unda dasruldes wertil-

mZimiT (;).
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Cven SemTxvevaSi, Time struqtura Seicavs int tipis

sam elements: hour, minute da second (saaTi, wuTi da wami).

struqturis elementebi SesaZloa iyos nebismieri

tipis da aseve yoveli struqtura SeiZleba Seicavdes

sxvadasxva tipis mraval elements, magram struqturas

ar unda hqondes sakuTari Tavis egzemplari. maSasada-

me, Time struqturis gansazRvrisas, masSi dauSvebelia

Time tipis monacemis aRwera.

struqturis elementebze mimarTvis ufleba aqvs

mxolod imave struqturis obieqtebs, xolo am mizniT

gamoiyeneba wertilis (.) an isris (_>) operaciebi. pir-

veli maTgani (wertilis operacia) uSualod mimarTavs

struqturis elements saxeliT, xolo meore (isris

operacia) struqturis elementze mimarTvas uzrunvel-

yofs obieqtze mimTiTeblis saSualebiT. Tu davuS-

vebT, rom monacemi Object warmoadgens Time tipis obi-

eqts, maSin igi amave struqturis nebismier elements

mimarTavs wertilis operaciiT, e.i.

Time Object;
Object.hour;
analogiurad, Tu davuSvebT, rom *timePtr warmoad-

gens mimTiTebels Time tipis obieqtze, marTebuli iq-

neba Semdegi Canaweri:

Time *timePtr;
timePtr_>hour;
gamosaxuleba timePtr_>hour ekvivalenturia Semdegi

Canaweris (*timePtr).hour, sadac frCxilebis gamoyeneba

aucilebelia, radgan wertilis (.) operacias ufro ma-
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Rali prioriteti aqvs, vidre varskvlavis (*) operaci-
as.

magaliTi 1.1. SevadginoT programa, romelic struq-

turis gamoyenebiT dabeWdavs momxmareblis mier gan-

sazRvrul dros standartul formatSi.

amoxsna

#include  <iostream>
struct Time
{
int hour;
int minute;
int second;
};
void PrintStandart(Time );    //prototipe
main( )
{
Time x;
x.hour = 15;
x.minute = 30;
x.second = 20;
cout << "Standard time:" << endl;
PrintStandart(x);
return 0;
}
void PrintStandart(Time t)
{
cout<<((t.hour = =0 || t.hour = =12)? 12: t.hour%12)

<< ":"<<(t.minute<10 ? "0":"")<<t.minute
<< ":"<<(t.second<10 ? "0":"")<<t.second
<< ":"<<(t.hour<12 ? "AM":"PM");
}

Sedegebi

Standard time:
3:30:20:PM
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magaliTi 1.2. SevadginoT programa, romelic struq-

turis gamoyenebiT int A[10] masivis elementebs erTidan

55-mde ricxviT diapazonSi mianiWebs mTeli tipis Sem-

TxveviT mniSvnelobebs da gamoTvlis masivis luwi

mniSvnelobisa da kentindeqsiani elementebis saSualo

ariTmetikuls.

amoxsna

#include  <iostream>
#include <iomanip>
#include <stdlib>
struct Array
{
int A[10];
void function1( ); //prototipe
void function2( ); //prototipe
};
void Array :: function1( )
{
for(int i=0; i<10; i++)
{

A[i] = 1+rand( )%55;
cout << setw(5) << A[i];
}

}
void Array :: function2( )
{
float s = 0;
int n = 0;
for(int i=0; i<10; i++)
if(A[i]%2 = =0 && i%2 = =1)
{
s += A[i];
n ++;
}
s = s/n;
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cout << "\n Average=" << s << endl;
}
main( )
{
Array x;
cout << "Current Array:" << endl;
x.function1( );
cout << "\n Total Result:" << endl;
x.function2( );
return 0;
}

Sedegebi

Current Array:
17   21   38   46   52   23   51   36   14   52
Total Result:

Average = 44.6667

aRniSnul programaSi gamoyenebulia ori orwerti-

lis (::) binaruli operacia, rac imaze miuTiTebs, rom

Cven mier Seqmnili function1( ) da function2( ) funqciebi mi-

ekuTvneba Array saxelis mqone struqturas. Tavad

funqciebis aRwera ki ganxorcielda struqturis gan-

sazRvris Semdeg, rac daprogramebis karg stilad

iTvleba. amasTan, function1( ) da function2( ) funqciebs

Array struqturis, funqcia-elementebi ewodeba.
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1.2. klasebi

klasebis saSualebiT programistebs SeuZliaT im

obieqtebis modelireba, romelTac aqvT atributebi

(monacemi-elementebi) da qcevis variantebi (funqcia-

elementebi). tipebi, romlebic Seicavs monacem-

elementebsa da funqcia-elementebs, rogorc wesi, C++-
Si ganisazRvreba koduri sityviT class. funqcia-

elementebs daprogramebis mraval obieqtur-orientire-

bad enaSi, meTodebs uwodeben. maTi gamoZaxeba srulde-

ba im Setyobinebis pasuxad, romelic egzavneba obi-

eqts. Tavad Setyobineba ki Seesabameba funqcia-elemen-

tis gamoZaxebas.

rodesac esa Tu is klasi gansazRvrulia, misi saxe-

li (identifikatori) SeiZleba gamoyenebul iqnes amave

klasis obieqtis aRsawerad.

ganvixiloT martivi magaliTi. davuSvaT, saWiroa

movZebnoT ori mTeli dadebiTi a da b ricxvis umcire-

si saerTo jeradi klasis SesaZleblobebis gamoyene-

biT. bunebrivia, klasis gansazRvra iwyeba koduri

sityviT class, rasac moyveba misi saxeli, Cven SemTxveva-

Si LCM (the least common multiple). klasis gansazRvris

tani Tavsdeba Ria da daxurul figurul frCxilebs

Soris ({}), xolo gansazRvris procesi sruldeba wer-

til-mZimiT (;). Cven mier Seqmnili LCM klasi Seicavs

int (mTeli) tipis or elements: a-s da b-s, xolo kla-

sis gansazRvras aqvs Semdegi saxe:
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class LCM
{
public:
LCM( );                              //constructor
void setvalues(int, int);    //prototipe
void function( );              //prototipe
private:
int a;
int b;
};
aRniSnul klasSi gamoyenebulia ori axali Wde, ese-

nia: public da private, romelTac elementebze mimarTvis

specifikatorebi ewodeba. nebismieri monacem-elementi

an funqcia-elementi, romelic gansazRvrulia public
specifikatoris Semdeg momdevno specifikatoramde

programaSi, xelmisawvdomia amave klasis nebismieri

obieqtisaTvis, xolo yvela im monacem-elementze an

funqcia-elementze mimarTva, romelic gansazRvrulia

private specifikatoris Semdeg momdevno specifikato-

ramde, SeuZlia mxolod amave klasis funqcia-elemen-

tebs. yoveli specifikatori aucileblad unda da-

sruldes orwertiliT (:) da klasis gansazRvris dros

SesaZloa nebismieri raodenobiTa da TanmimdevrobiT

iqnes gamoyenebuli. daprogramebis karg stilad iT-

vleba, rodesac elementebze mimarTvis yoveli speci-

fikatori gamoiyeneba erTxel, radgan igi programis

wakiTxvas gacilebiT amartivebs. amasTan, sasurvlia

pirvel rigSi gamoviyenoT public specifikatoris ele-

mentebi, radgan isini xelmisawvdomia klasis yvela

obieqtisaTvis. is monacemebi, romlebic ganisazRvrebi-
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an public specifikatoris qveS momdevno specifikatoram-

de programaSi, qmnis klasis momsaxurebis Ria inter-

feiss. maT, rogorc wesi, iyeneben klasis klientebi

(momxmareblebi). private specifikatoris Semdeg gansaz-

Rvruli monacemebi ki Seadgens klasis daxurul

elementebs. am TvalsazrisiT cxadia, rom klasis

realizacia (implementation) dafarulia misi klientebi-

sagan. aRniSnuli saxiT informaciis dafarva ki xels

uwyobs klientebis mier klasis aRqmis process.

Cven SemTxvevaSi LCM klasis Ria funqcia-elemente-

bia: LCM( ), void setvalues(int, int) da void function( ) funqcie-
bi, xolo daxuruli monacem-elementebia a da b cvla-

debi. amave klasSi gamoyenebulia funqcia-elementi,

romelsac igive saxeli aqvs, rac mocemul klass

(LCM). mas klasis konstruqtori ewodeba. igi axdens

klasis monacemi-elementebis inicialebas (aniWebs maT

sawyis nulovan an nebismier mniSvnelobebs). klasis

obieqtis Seqmnis procesSi avtomaturad xdeba kon-

struqtoris gamoZaxeba.

klasis gansazRvris Semdeg SesaZlebelia amave kla-

sis obieqtis Seqmna Semdegi saxiT: LCM  x;
am SemTxvevaSi klasis saxeli warmoadgens tipis

axal specifikators.

aRsaniSnavia is garemoeba, rom klasis monacemi-ele-

mentebis inicialeba (sawyisi mniSvnelobebis miniWeba)

dauSvebelia klasis tanSi. isini sawyis mniSvnelobebs

iReben klasis konstruqtoris an amave klasis sxva

funqciis meSveobiT.  klasis funqcia-elementebi ki
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SeiZleba aRiweros rogorc klasis tanSi, aseve mis

gareT. am ukanasknel SemTxvevaSi aucilebelia fun-

qcia-elementis moqmedebis aris gansazRvris ori or-

wertilis (::) binaruli operaciis gamoyeneba, rac ima-

ze miuTiTebs, rom esa Tu is funqcia-elementi ekuT-

vnis konkretul klass (radgan, SesaZloa programaSi

arsebobdes erTnairi saxelis funqcia-elementis Sem-

cveli ramdenime sxvadasxva klasi). daprogramebis karg

stilad iTvleba, rodesac funqcia-elementebis aRwera

warmoebs klasis tanis gareT. nebismier SemTxvevaSi

funqcia-elementis moqmedebis ares is klasi warmoad-

gens, romelSic igi gansazRvrulia.

programebSi SesaZloa SevxvdeT klasis saxelis mqo-

ne funqcias, romelic "" (tilda) simboloTi iwyeba.

mas klasis destruqtori ewodeba (Cveni magaliTi mas

ar Seicavs). igi asrulebs klasis yovel obieqtze "da-

mamTavrebel samuSaos" manam, sanam am obieqtebisTvis

egm-is mier gamoyofil mexsierebas xelaxla ar gamoi-

yenebs sistema.

struqturis elementebze mimarTvis msgavsad, klasis

elementebsac mimarTaven wertilis (.) an isris (_>)

operaciebiT.

klasebSi vxvdebiT aseve mesame specifikators:

protected (daculi), romelic gamoiyeneba klasis mona-

cem-elementebsa da funqcia-elementebze mimarTvis sa-

warmoeblad. Tu klasis gansazRvris dros elementeb-

ze mimarTvis aranairi Wde ar aris miTiTebuli, maSin

igulisxmeba private specifikatori. klasebisgan gan-
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sxvavebiT, struqturebSi aseT SemTxvevaSi igulisxmeba

public specifikatori.

maSasadame, klasis elementebi avtomaturad daxu-

rulia, xolo struqturisa _ Ria.

zemoT Tqmulis gaTvaliswinebiT, dasmuli amocanis

gadawyvetis programas eqneba Semdegi saxe:

amoxsna

#include  <iostream>
class LCM
{
public:
LCM( ); //constructor
void setvalues(int, int);    //prototipe
void function( ); //prototipe
private:
int a;
int b;
};
LCM :: LCM( )
{
a = b = 0;
}
void LCM :: setvalues(int x, int y)
{
a = x;
b = y;
}
void LCM :: function( )
{
int m, n;
long s;
m = a;
n = b;
s = m*n;
while(a!=b)
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{
if(a>b)
a = a - b;
else
b = b - a;
}
cout << "\n Result=" << s/a << endl;
}
main( )
{
LCM x;
int p, z;
cout << "a = ";
cin >> p;
cout << "b = ";
cin >> z;
x.setvalues(p,z);
x.function( );
return 0;
}

Tu davuSvebT, rom a=15 da b=25, miviRebT Semdeg

rezultats:

a = 15
b = 25
Result = 75

magaliTi 1.3. SevadginoT programa, romelic kla-

sis gamoyenebiT int B[10] masivis elementebs amave kla-

sis konstruqtoris saSualebiT mianiWebs mTeli tipis

SemTxveviT mniSvnelobebs erTidan 100-mde ricxviT di-

apazonSi da gamoTvlis masivis elementebis kvadrate-

bis jams, namravlsa da saSualo ariTmetikuls.


