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es wigni  amJamad yvelaze Tanamedrove operatoruli enis "si Sarpis" 

saxelmZRvaneloa qarTul enaze. saxelmZRvaneloSi dawvrilebiT aris aRwerili 

enis, rogorc araobieqturi, aseve obieqturi nawilebi. igi gankuTvnilia, rogorc 

programirebis Seswavlis damwyebTaTvis, aseve maTTvis, visac gamocdileba aqvs 

sxva, rogorc obieqtze orientirebul (Java, C++, Visual Basic), ise obieqtze 

araorientirebul enebSi (Turbo Pascal, Basic, Fortran). saxelmZRvaneloSi ganxilulia 

enis yvela aspeqti. meore mxriv, es ena Sedis Visual Studio Net sistemis 

SemadgenlobaSi, romlis SesaZleblobebi ganxilulia minimalurad, vinaidan 

scildeba saxelmZRvanelos farglebs.  

unda aRiniSnos, rom obieqtze orientirebuli koncefcia faqtiurad 

gulisxmobs Ria enis princips, amdenad yvela klasis ganxilva SeuZlebelia 

saxelmZRvaneloSi, es konkretuli dokumentaciis saqmea. ganxilulia mxolod is 

klasebi, romelic avtoris azriT savaldebuloa enis cnebebis aRsawerad. 

saxelmZRvanelos farglebs scildeba aseve enis realizaciis sakiTxebi. 

saxelmZRvanelo gankuTvnilia studentebisa da magistrantebisTvis, romleTac 

surT Seiswavlon obieqtze orientirebuli enis safuZvlebi. 

C# anu "si Sarpi" warmoadgens obieqtze orientirebul Tanamedrove 

programirebis enas. kerZod, visac naswavli aqvs Turbo Pascal, mas gauadvildeba 

masalis araobieqturi nawilis aTviseba, xolo vinc safuZvlianad icis Java,  

iolad aiTvisebs orive nawils. saxelmZRvaneloSi uxvad aris moyvanili 

magaliTebi, romlebic TvalsaCinos xdis masalis aRqmas. programebis gaSveba 

SesaZlebelia rogorc Visual Studio Net-is, aseve Net FrameWork sistemebis saSualebiT. 

saxelmZRvanelo daxmarebas gauwevs students nebismieri programuli produqtis 

aTvisebasa da realizaciaSi.  
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Sesavali 

 

obieqtze orientirebuli programirebis koncefciis Seswavla Zalze 

mniSvnelovania, vinaidan maszea dafuZnebuli Tanamedrove programuli produqtebi. 

es koncefcia ufro naTels xdis samomxmareblo programebs da saSualebas iZleva 

iolad gadaverToT obieqtze orientirebuli nebismieri enis gamoyenebaze. C# (si 

Sarpi) warmoadgens obieqtze orientirebuli programirebis erT-erT yvelaze 

Tanamedrove enas [1-7]. igi yvelaze metad hgavs Java, C++ da visual basic 

programirebis enebs. C# damuSavebulia korporacia Microsoft-Si da aqtiurad 

viTardeba, rogorc Visual Studio Net-is erT-erTi Semadgeneli nawili. am enis 

safuZvliani aTviseba saSualebas iZleva ufro Rrmad gaverkveT nebismier 

Tanamedrove programul proeqtSi. saxelmZRvaneloSi programis cvladebi 

akrefilia e. w. akadnusxuri fonetikuri SriftiT, rac avtoris azriT qarTveli 

mkiTxvelisTvis ufro aSkaras xdis gansxvavebas enis sakvanZo sityvebisgan.  

zogierTi eqspertis SefasebiT masSi 70% Java, 10% C++ , 5% Visual Basic da 15 % 

axalia. Tumca, rogorc yvelaferi, axalic sakmaod pirobiTia, vinaidan erT-erT 

siaxled goto operatori moiazreba. saxelmZRvaneloSi dawvrilebiT aris aRwerili 

enis rogorc araobieqturi, aseve obieqturi nawilebi. amis gamo igi gankuTvnilia 

rogorc damwyebTaTvis, aseve garkveuli gamocdilebis mqone studentebisTvis. 

TiToeul TavSi warmodgenili magaliTebi Semowmebulia kompiuterze. 
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Tavi I 

 martivi programa C#-ze 

am TavSi, ramdenime martivi magaliTis saSualebiT, gTavazobT Sesavals C#-Si. 

qvemoT CamoTvlilia am TavSi ganxiluli sakiTxebi:  

• C#-programis ZiriTadi struqtura;  

• saxelsivrceebis (namespaces) cneba;  

• klasis cneba;  

• Main-meTodis daniSnuleba;  

• brZanebis striqonidan monacemTa miReba;  

• konsolidan (klaviatura+displei) Seyvana/gamoyvana (I/O). 

viwyebT dasrulebuli martivi C#-programiT. Ees magaliTi xsnis ramdenime 

ZiriTad koncefcias, romelic gvxvdeba yvela C#-programaSi, romelsac Tqven 

SeadgenT. magaliTad, unda icodeT, Tu rogor iwyeba programa, rogori 

struqtura aqvs kods da ufro axlos gaecnoT C#-programis sintaqss (Caweris 

zogadi wesi). 

amonabeWdi 1-1. martivi programa: MogesalmebaT.cs 

// saxelsivrcis aRwera 

using System; 

// programis sawyisi klasi 

class MogesalmebaT_CS 

{    // Main iwyebs programis Sesrulebas 

    public static void Main() 

    {double a=3,b=4,c; // marTkuTxa samkuTxedis gverdebia 

        // konsolze dabeWdva  

        Console.WriteLine("mogesalmebaT C Sarpi");  

c=Math.Sqrt(Math.Pow(a,2)+Math.Pow(b,2)); // hipotenuzis gamoTvla 

Console.WriteLine("kaTeti a={0}, kaTeti b={1}, hipotenuza c={2} ",a,b,c);   

}  }  

programis gamosavali: 

mogesalmebaT C Sarpi 

kaTeti a=3, kaTeti b=4, hipotenuza c=5 

amonabeWdSi 1-1 mocemuli programa Seicavs 4 ZiriTad elements: 

saxelsivrcis aRweras, klass, Main-meTodsa da programis brZanebebs. igi SeiZleba 

SevasruloT ori gziT:  
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1. NET FRAMEWORK-is gamoyenebiT, romelic ufasoa da internetidan 

SeiZleba gadmovtvirToT da davainstaliroT. amis Semdeg sawyisi teqsti, 

romelic momzadebulia romelime redaqtorSi, magaliTad, (NOTEPAD), SeiZleba  

kompilirebul iqnes Semdegi brZanebis striqoniT: 

    csc.exe MogesalmebaT.cs,    

sadac csc C# programa-kompilatoris saxelia, cs – C#-ze dawerili sawyisi failis  

saxelis gafarToeba, xolo MogesalmebaT.cs - sawyisi failis saxeli. 

zemoT moyvanili brZanebis Sesrulebis Sedegad miviRebT fails saxelad 

MogesalmebaT.exe, romelic SeiZleba Sesruldes. sxva programebis kompilireba 

analogiurad xdeba, MogesalmebaT.cs.-is maTi saxeliT Canacvlebis gziT. "csc"-

brZanebis arCeviTi parametrebis gasagebad brZanebis striqonSi akrifeT "csc -help". 

failis da klasis saxelebi SeiZleba sxvadasxva iyos. 

2. VISUAL STUDIO NET –is saSualebiT. cxadia, igi dainstalirebuli unda 

iyos. amis Semdeg viZaxebT mas:  Start=>Programs=> Microsoft Visual Studio .NET  menius 

ZiriTad fanjaraSi: File=>New=>Project da virCevT Sablons: 

ConsoleApplication1=>ENTER. miRebuli failis Class1.cs teqsts vcvliT Cveni programis 

teqstiT. programis Sesasruleblad: Debug=>Start Without Debuging. aRvniSnoT, rom am 

sistemasTan muSaobisas viyenebT Windows-Tan muSaobis yvela standartul 

saSualebas. kerZod, konteqstur menius (mausis marjvena klaviSis gamoyeneba)da a.S. 

SeniSvna VS.NET-momxmarebelTaTvis: Visual Studio .NET-iT miRebuli programis 

gaSvebisas ekrani SeiZleba ixsnebodes da ixurebodes swrafad. amis Tavidan 

asacileblad  Main-meTodis bolos davamatoT Semdegi kodi: 

// akavebs konsolis fanjaras gaqrobisgan 

// rodesac vuSvebT  VS.NET 

Console.ReadLine(); 

yuradReba unda mieqces imas, rom C#  mgrZnobiarea didi da patara asoebis 

mimarT. sityva "Main" ar aris igive, rac "main". es sxvadasxva identifikatorebia.  

saxelsivrcis aRwera using System  gviCvenebs, rom mivuTiTebT saxelsivrces 

System. saxelsivrceebi Seicaven kodebis jgufebs (magaliTad, klasebs), romelnic 

SeiZleba gamoZaxebul iqnes C#-programebidan.  using System aRweris saSualebiT 

programas veubnebiT, rom mas SeuZlia miuTiTos kodi saxelsivrceSi System sityva 

System-is gameorebis gareSe yoveli miTiTebisTvis. es sakiTxi ufro detalurad 

ganxilulia me-6 TavSi. 

klasis aRwera class MogesalmebaT_CS Seicavs im monacemebisa da meTodebis 

gansazRvrebebs, romelTac Tqveni programa iyenebs Sesasruleblad. klasi aris 

Tqveni programis erT-erTi gansxvavebuli elementi, romelic gamoiyeneba 
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obieqtebis aRsawerad. Cvens SemTxvevaSi konkretul klass ar aqvs monacemebi, 

magram aqvs erTi meTodi, romelic gansazRvravs am klasis qcevas. ufro 

amomwuravad klasebi ganxilulia me-7 TavSi. erTi meTodi MogesalmebaT_CS class-is 

SigniT aRwers, Tu ra unda Seasrulos am klasma. meTodis saxelia Main. misi 

saxeli dajavSnilia, rogorc programis sawyisi wertili. Main-s xSirad uwodeben 

"Sesvlis wertils" da Tu kompilatoridan rodisme miiRebT Setyobinebas 

Secdomis Sesaxeb, romelic gveubneba, rom ver ipovna "Sesvlis wertili", es 

niSnavs, rom Tqven scadeT programis kompilireba da Sesruleba  Main-meTodis 

gareSe.  

sityva  Main-is win dgas modifikatori static. es modifikatori aRniSnavs, rom 

mocemuli meTodi arsebobs mxolod am specifikur klasSi, gansxvavebiT klasis 

egzemplarisa. es saWiroa imisTvis, rom roca programa iwyeba, arc erTi obieqt-

egzemplari ar arsebobs. ufro detalurad klasebis, obieqtebisa da 

egzemplarebis Sesaxeb moTxrobilia me-7 TavSi. 

yovel meTods aqvs Sedegis ukan dabrunebis tipi. am SemTxvevaSi es aris void, 

romelic gulisxmobs, rom Main-i ukan ar abrunebs mniSvnelobas (anu proceduraa 

da ara funqcia). yovel meTods aqvs agreTve parametrebis (argumentebis) 

CamonaTvali, romelic frCxilebSia moTavsebuli da mosdevs mis saxels nuli an 

meti parametriT. simartivisTvis Cven ar davamateT parametrebi Main-s. mogvianebiT 

am TavSi naxavT, ra saxis parametrebi SeiZleba hqondes  Main-meTods. ufro mets am 

meTodis Sesaxeb SeiswavliT me-5 TavSi. 

Main-meTodis qcevas gansazRvravs operatori Console.WriteLine(...) . Console aris 

klasi saxelsivrceSi System., xolo WriteLine(...) aris meTodi Console klasSi. Cven 

viyenebT wertils "." programis elementebis subordinaciisTvis. SevniSnoT, rom 

operatori SegveZlo dagvewera agreTve, rogorc  System.Console.WriteLine(...). es 

Seesabameba Sablons "saxelsivrce.klasi.meTodi", rogorc srulad gansazRvruli 

operatori.  Tu gamotoveT using System-is aRwera programis dasawyisSi, maSin 

aucilebeli iqneba System.Console.WriteLine(...) saxelis sruli formiT gamoyeneba. am 

operatoris Sesruleba iwvevs "mogesalmebaT C Sarpi!"-is beWdvas konsolis 

ekranze. 

SevniSnoT, rom komentarebi aRniSnulia "//"-iT. es aris mxolod calkeuli 

striqonis komentarisTvis da ZalaSia striqonis bolomde. Tu ramdenime 

striqonis komentireba gsurT, daiwyeT "/*"-iT da daasruleT "*/"-iT. yvelaferi, rac 

am or simbolos Sorisaa moqceuli, aris komentari. SegiZliaT erTi striqonis 

komentari moaqcioT mravali striqonis komentarSic, Tumca ver moaTavsebT 

mravali striqonis komentars mravali striqonis komentarSi. kompilatori 
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ignorirebas ukeTebs komentarebs. isini ubralod aRweren Cveulebrivi salaparako 

eniT, Tu ras emsaxureba mocemuli programa.  

yoveli operatori mTavrdeba wertil-mZimiT ";". winadadebebi da meTodebi 

iwyeba marcxena figuruli frCxiliT "{"-iT da mTavrdeba majvena figuruli 

frCxiliT "}". aseT frCxilebs Soris "{" da "}" moTavsebulo yoveli operatori 

ganixileba, rogorc bloki. bloki gansazRvravs programis elementebis e. w. 

Wvretis ares (arsebobis xangrZlivoba da xilvadoba).  

Main-meTodSi Tqven aseve SeniSneT damatebiTi operatori Console.WriteLine(...). 

argumentebis sia am operatorSi gansxvavebulia adrindelisgan. igi Seicavs 

formatizaciis striqons "{0}"-parametriT. pirveli parametri formatizaciis 

striqonSi iwyeba cifriT 0, meore – cifriT 1 da ase Semdeg. parametri "{0}" 

gulisxmobs bolo brWyalis momdevno arguments, romlis mniSvnelobac am 

poziciaSi unda moTavsdes (beWdvisas). 

sakvanZo sityva double gamoiyeneba ormagi sizustis mcuravwertiliani 

cvladebis aRsawerad,  Math aris System saxelsivrceSi Semavali klasis saxeli, 

xolo Sqrt da Pow – am klasSi Semavali statikuri meTodebis saxelebia, 

Sesabamisad, kvadratuli fesvisa da xarisxis gamosaTvlelad. 

 

brZanebis striqonidan monacemTa miReba 

mravali programa iwereba brZanebis striqonidan monacemTa miRebis 

SesaZleblobiT. brZanebaTa striqoni aris adgili, sadac SesaZlebelia brZanebisa 

da misi parametrebis Seyvana. operaciuli sistema avtomaturad iZaxebs brZanebis 

Tanamosaxele (imave saxelis mqone) programas. TviT brZaneba warmoadgens 

programas, romelic parametrebs brZanebaTa striqonidan Rebulobs. brZanebis 

striqoni adreuli operaciuli sistemebidan momdinareobs. Windows SemTxvevaSi 

Start=Run=><brZanebis saxeli> <parametrebi> an Start=Run=>cmd=>Enter=> <brZanebis 

saxeli> <parametrebi>. brZanebis striqonidan monacemebi gadaecema Sesabamisi 

saxelis mqone programis Main-meTods. amonabeWdSi 1-2 naCvenebia programa, romelic 

Rebulobs sityvas, rogorc brZanebis parametrs brZanebaTa striqonidan da 

beWdavs mas konsolze (Cvens SemTxvevaSi- displeize specialuri tipis fanjaraSi). 

amonabeWdi 1-2. brZanebis striqonidan monacemTa miReba: SaxeladMogesalmebaT.cs 

// saxelsivrcis aRwera  

using System; 

// programis sawyisi klasi 

class SaxeladMogesalmebaT 

{// Main iwyebs programis Sesrulebas. 

    public static void Main(string[] argumentebi) 
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    {   // konsolze dabeWdva // Write to console 

        Console.WriteLine("gamarjobaT, {0} , {1}!", argumentebi[0], argumentebi[1] ); 

        Console.WriteLine("mogesalmebaT C Sarpi!");  

    }}  

amonabeWdSi 1-2 SeamCnevT  Main-meTodSi parametr-sias. parametris saxelia 

argumentebi-i. igi SemdgomSi SegviZlia gamoviyenoT Cvens programaSi parametris 

misaTiTeblad. gamosaxuleba string[] gansazRvravs argumentebi-parametris tips. es 

tipi Seicavs simboloebs. es simboloebi SeiZleba iyos rogorc calkeuli 

sityvebi, ise sityvaTa jgufebi. kvadratuli frCxili "[]" aRniSnavs masivs, romelic 

siis msgavsia. amitom argumentebi-parametris tipi aris sityvaTa sia (sityvaTa 

mimdevroba) brZanebaTa striqonSi. 

ganvixiloT brWyalis momdevno argumenti. es aris argumenti argumentebi[0], 

romelic miuTiTebs pirvel elements (striqons) argumentebi-masivSi. masivis pirveli 

elementis nomeria 0, Semdegi elementisa – 1 da ase Semdeg. magaliTad, Tu 

brZanebaTa striqonSi werT "SaxeladMogesalmebaT Tengiz xaTuna", maSin argumentebi[0]-is 

mniSvneloba iqneba "Tengiz", xolo argumentebi[1]- is mniSvneloba - "xaTuna". 

davubrundeT parametrs "{0}" formatizebul striqonSi. vinaidan argumentebi[0] 

aris formatizaciis striqonis Semdegi pirveli argumenti Console.WriteLine() 

operatorSi, misi mniSvneloba moTavsdeba formatizebuli striqonis pirvel 

parametrSi. am brZanebis Sesrulebis Semdeg argumentebi[0]-is mniSvneloba, romelic 

aris "Tengiz", Caanacvlebs "{0}"-s formatizebul striqonSi. " SaxeladMogesalmebaT 

Tengiz xaTuna "-brZanebis Sesrulebis Semdeg daibeWdeba (gamosasvlelze) Semdegi: 

gamarjobaT, Tengiz, xaTuna! 

mogesalmebaT C Sarpi! 

 formatizaciis TiToeul elements zogadad aqvs saxe: 

{rigiTi nomeri[,sigrZe][:specifikatori]} 

kvadratul frCxilebSi moTavsebuli mdgenelebi fakultaturia da 

Cveulebriv gamoitoveba. cxrilSi 1-1. moyvanilia standartuli specifikatorebi. 

cxrili 1-1. 

specifikatori aRwera 

"C", "c" fuladi 

"D", "d" aTobiTi 

"E", "e" maCvenebliani 

"F", "f" fiqsirebuli wertiliT 

"G", "g" saerTo 

"N", "n" cifruli 

"P", "p" procenti 

"X", "x" TeqvsmetobiTi 
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arastandartuli cifruli specifikatorebisTvis gamoiyeneba simboloebi: 

"0","#",".","%", "E0" ,"E+0","E-0","e0","e+0","e-0", romelTagan 0 niSnavs niSnad da ara 

niSnad nuls an cifrs, xolo # - mxolod niSnads, danarCeni specifikatorebi 

gamoiyeneba procentisa da maCvenebliani ricxvebis warmosadgenad. TariRis 

warmosadgenad gamoiyeneba d,y da M modifikatorebi. striqonebis Seswavlis dros 

warmodgenili iqneba specifikatorebis ramdenime magaliTi. 

SeniSvna. VISUAL STUDIO NET-Si brZanebaTa striqonis imitaciisTvis gamoiyeneba 

Semdegi saSualeba. Solution Explorer-is fanjaraSi mausis (Tagvis) marjvena klaviSs 

vaWerT Cveni proeqtis saxelis Tavze. Properties=>Configuration Properties=>Debuging, 

Semdeg ki velSi Command line Arguments vwerT sasurvel argumentebs da Ok. 

 

urTierToba konsolis saSualebiT 

sxva gza, romelic uzrunvelyofs programaSi monacemTa Seyvanas, aris e. w. 

konsoli. rogorc wesi, igi muSaobs Semdegnairad: Tqven momxmarebels SeaxsenebT 

monacemTa Seyvanas, igi dabeWdavs raimes da daaWers Rilaks Enter. programa 

gaaanalizebs Seyvanil informacias da Sesabamisad imoqmedebs. amonabeWdi 1-3 

gviCvenebs, Tu rogor SeiZleba ganxorcieldes urTierToba momxmarebelTan. 

 

amonabeWdi 1-3.  konsolidan monacemebis Seyvana: SekiTxvapasuxiMogesalmebaT.cs 

// saxelsivrcis aRwera  

using System; 

// programis sawyisi klasi 

class SekiTxvapasuxiMogesalmebaT 

{// Main iwyebs programis Sesrulebas.. 

    public static void Main() 

    {    // konsolze beWdva da monacemis Seyvana 

        Console.Write("ra gqviaT Tqven?: "); 

        Console.Write("gamarjobaT, {0}! ", Console.ReadLine()); 

        Console.WriteLine("mogesalmebaT C Sarpi!");  }}  
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Tavi II 

 cvladebi, tipebi, konstantebi da operaciebi 

  

am Tavis mizania Semdegi sakiTxebis Seswavla: 

• cvladis arsi 

• C#-is Tanmxlebi tipebi 

• Sesavali C#-is operatorebSi 

• masivebis gamoyeneba 

cvladebi da tipebi 

"cvladebi" aris ubralod monacemTa Sesanaxi adgili. Tqven SegiZliaT 

maTSi moaTavsoT monacemebi da gamoiyenoT maTi mniSvnelobebi, rogorc C# -is 

gamosaxulebis nawili. monacemTa interpretacia cvladebSi imarTeba tipebis 

saSualebiT. tradiciulad cvladis saxeli asociirdeba kompiuteris mexsierebis 

misamarTTan. am misamarTze moTavsebulia monacemebi. es monacemebi warmoadgens 

cvladis realur mniSvnelobas. cvladis tipis mixedviT es mniSvneloba SeiZleba 

interpretirebul iqnes, rogorc raime konkretuli ricxv(eb)i an simbolo(ebi) an 

rogorc raime misamarTi (anu miTiTeba sxva cvladze) da am misamarTze 

moTavsebuli mniSvneloba (iribi damisamarTeba). magaliTad, operatorebis 

mimdevroba: int i=52;int j=i; string s="salami"; string s2=s; SeiZleba TvalsaCinoebisTvis 

Semdegnairad warmovadginoT nax.-ze 2.1. mexsireba TvalsaCinoebisTvis 

warmodgenilia marTkuTxedebiT, miTiTebebi – isriT. i da j cvladebis SemTxvevaSi 

maT mniSvnelobad iReben maT Sesabamis misamarTze moTavsebul mniSvnelobebs. s da 

s2 cvladis SemTxvevaSi miniWebisas gamoiyeneba am cladebis misamarTebi, xolo 

gamosaxulebebSi – am misamarTze moTavsebuli mniSvnelobani anu cvladis 

mniSvnelobis interpretacia misi gamoyenebis konteqstzea damokidebuli. s da s2 

cvladis mniSvneloba erTi da igivea anu isini mexsierebis erTsa da imave nawils 

miuTiTeben.  C# aris mkacrad "tipizirebuli" ena.  

nax 2.1. 

 

i

j 

s

s2
52

salami 

52
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 aq yvela operacia cvladebze sruldeba imis mixedviT, Tu ra tipisaa 

cvladi. arsebobs wesebi, romlebic gansazRvraven, romeli operaciaa daSvebuli 

imisTvis, rom ar dairRves cvladSi moTavsebul monacemTa erTianoba. cvladebis 

klasifikacia tipebis mixedviT warmodgenilia nax. 2.2. 

nax. 2.2. 

 
C#-is martivi tipebi Sedgeba logikuri (bulis), striqonuli da sami 

ricxviTi tipisgan – mTeli, mcuravwertiliani da aTobiTi. termini "Integrals" 

gulisxmobs Semdeg tipebs:  sbyte, byte, short, ushort, int, uint, long, ulong, da char. ufro 

dawvrilebiT amis Sesaxeb saubari gveqneba mogvianebiT amave TavSi. termini 

"Floating Point" miuTiTebs mcurav da ormag tipze, romelsac detalurad ganvixilavT 

aTobiT tipTan amave TavSi. striqonis tipi warmoadgens simboloTa striqons da 

ganixileba aseve mogvianebiT amave TavSi.  

 

bool (logikuri) tipi 

bulis (logikuri) tipis aRsawerad gamoiyeneba sakvanZo sityva bool. am tipis 

cvladebs aqvT orTagan erTi mniSvneloba:  true an  false. zogierT sxva enaSi igive 

datvirTva aqvs 0 da 1-s. C# -Si mxolod true da  false akmayofilebs bulis tipis 

moTxovnebs. es aris enis Tandayolili sakvanZo sityvebi. amonabeWdi 2-1 

warmogvidgens bulis tipis cvladis gamoyenebis magaliTs programaSi. 

 

 

cvladebi 

Tavsebadia 

obieqtis tipTan

(object)

mniSvnelobis 

tipis(value)  
miTiTebis 

tipis 

pointerebi 

(pointer) 

martivi 

tipebi 

CamoTvl

is 

(enums) 

struqtu

ris 

(struc) 

bool 

klasebi

(class) 
interfei

sebi 

(interface)

masivebi 

Array 
[ ] 

delegat

ebi 

delegate 

float 
double 
decimal 

mTelebi 

sbyte,short 
int,uint 

long,ulong 
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amonabeWdi 2-1. bulis mniSvnelobebis warmodgena: Boolean.cs 

using System; 

class bulis 

{    public static void Main() 

    {        bool WeSmariti = true; 

        bool mcdari = false; 

        Console.WriteLine("WeSmariti = {0}  mcdari  ={1}", WeSmariti, mcdari); 

    } 

}  

  amonabeWdSi 2-1 bulis mniSvnelobebi amonaTdeba konsolze (Cven SemTxvevaSi 

fanjara, sadac Sedegebi Seiyvaneba klaviaturidan, xolo gamoiyvaneba ekranze 

imave fanjaraSi), rogorc winadadebis nawili. buli tipisTvis dasaSvebia mxolod 

true an  false, rogorc naCvenebia miniWebisas true  WeSmariti-Tvis da  false mcdari -Tvis. am 

programis gaSvebisas miviRebT Semdeg Sedegs: 

WeSmariti = True  mcdari  =False 

 

int (mTeli) tipi 

 C#-Si mTeli tipi aris tipebis kategoria. esaa niSniani an uniSno mTeli 

ricxvebi da simboluri tipi. simboluri (char) tipi aris unikod-simbolo (ori 

baiti gamoiyeneba kodirebisTvis). cxrili 2-1 gviCvenebs  mTel tipebs, maT zomebsa 

da diapazons. 

cxrili 2-1. mTeli tipis zomebi da diapazoni C# 

 

tipi zoma (bitebSi) diapazoni 

sbyte 8 -128 to 127 

byte 8 0 to 255 

short 16 -32768 to 32767 

ushort 16 0 to 65535 

int 32 -2147483648 to 2147483647 

uint 32 0 to 4294967295 

long 64 
-9223372036854775808 to 

9223372036854775807 

ulong 64 0 to 18446744073709551615 

char 16 0 to 65535 
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mTeli tipebi kargad miesadageba im operaciebs, romlebic moicavs 

operaciebs mTel ricxvebze. char tipi warmoadgens erT unikod-simbolos. rogorc 

cxrilidan Cans, Tqven gaqvT farTo arCevani moTxovnilebebis Sesabamisad. 

 

mcuravwertiliani da aTobiTi tipi 

C#-Si mcuravwertiliani (floating point) tipi aris float an double. is gamoiyeneba 

namdvili ricxvebis warmosadgenad. aTobiTi tipi (4 biti erTi aTobiTi cifris 

warmosadgenad) gamoiyeneba, rodesac warmovadgenT finansur an fulad monacemebs. 

cxrili 2-2 gviCvenebs mcuravwertilian da aTobiT tips, maT zomas, sizustesa da 

diapazons. 

cxrili 2-3. mcuravwertiliani da aTobiTi tipi, zoma, sizuste da diapazoni 

 

tipi zoma (bitebSi) sizuste diapazoni 

float 32 7 cifri ≤1.5 x 10-45 to 3.4 x 1038 

double 64 15-16 cifri ≤5.0 x 10-324 to 1.7 x 10308 

decimal 128 28-29 aTobiTi Tanrigi ≤1.0 x 10-28 to 7.9 x 1028 

 

mcuravwertiliani tipi gamoiyeneba, rodesac vawarmoebT operaciebs 

aTwiladebze, kerZod, kargia samecniero gaTvlebisTvis. ra Tqma unda, aTobiTi 

(decimal) tipi saukeTeso arCevania finansuri gaTvlebisTvis, vinaidan Tavidan  

vicilebT damrgvalebiT gamowveul uzustobebs. 

 

simbolos tipi 

striqonis aRwerisas ormagi brWyalebi gamoiyeneba, xolo Char tipis 

simboloebisTvis - erTmagi. magaliTad: 

Char c='A'; es tipi gamoiyeneba nebismieri, maT Soris unicode simboloebis aRsawerad. 

igi ikavebs erT an or baits. 

amonabeWdSi 2-1.1 moyvanilia am tipis cvladTan muSaobis magaliTebi. 

 

amonabeWdi 2-1.1.  

using System; 

namespace nschar 

{ class Class1 

 {  static void Main(string[] args) 

  {   char chA = 'A'; 
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   char ch1 = '1'; 

   string str = "test string";  

char MyChar = 'X';  Console.WriteLine(MyChar);//gamosavali:X 

MyChar = '\x0058';  Console.WriteLine(MyChar);// gamosavali:X 

MyChar = (char)88;  Console.WriteLine(MyChar);// gamosavali:X 

MyChar = '\u0058';  Console.WriteLine(MyChar);  // gamosavali:X 

Console.WriteLine(chA.CompareTo('B'));       // gamosavali: "-1" 

Console.WriteLine(chA.Equals('A'));                // gamosavali: "True" 

Console.WriteLine(Char.GetNumericValue(ch1));    // gamosavali: "1" 

Console.WriteLine(Char.IsControl('\t'));        // gamosavali: "True" 

Console.WriteLine(Char.IsDigit(ch1));            // gamosavali: "True" 

Console.WriteLine(Char.IsLetter(','));            // gamosavali: "False" 

Console.WriteLine(Char.IsLower('u'));            // gamosavali: "True" 

Console.WriteLine(Char.IsNumber(ch1));            // gamosavali: "True" 

Console.WriteLine(Char.IsPunctuation('.'));        // gamosavali: "True" 

Console.WriteLine(Char.IsSeparator(str, 4));    // gamosavali: "True" 

Console.WriteLine(Char.IsSymbol('+'));            // gamosavali: "True" 

Console.WriteLine(Char.IsWhiteSpace(str, 4));    // gamosavali: "True" 

Console.WriteLine(Char.Parse("S"));                // gamosavali: "S" 

Console.WriteLine(Char.ToLower('M'));            // gamosavali: "m" 

Console.WriteLine('x'.ToString());                // gamosavali: "x" 

   }}}  

Sedegebidan da Sesabamisi meTodebis inglisuri sityvebis mniSvnelobebidan 

gamomdinare advilad gasagebia am programis msvleloba. magaliTad: Char.IsDigit(ch1)  

gamosaxulebaSi Char klasis saxelia, IsDigit statikuri meTodis saxelia, ch1 

meTodis argumentia cvladis saxiT da  niSnavs: aris ch1 cvladis mniSvneloba 

cifri? 

 

striqonis tipi 

string tipi aris teqsturi simboloebis striqoni. striqonis Seqmnis 

standartuli saSualebaa brWyalebSi moqceuli literebis (simboloebis) 

gamoyeneba. "es aris striqonis magaliTi". Tqven xedavdiT striqonebs, dawyebuli 

pirveli gakveTilidan, sadac viyenebdiT Console.WriteLine meTods. konsolze (Cven 

SemTxvevaSi - displeize garkveuli saxis fanjara monacemebis gamosayvanad da 

Sesayvanad) monacemebis gasagzavnad. zogierTi simbolo arabeWdvadia, magram 

zogjer warmoiSoba maTi gamoyenebis saWiroeba striqonebSi. amisaTvis C# aqvs 
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specialuri sintaqsi arabeWdvadi simboloebis warmosadgenad. magaliTad, 

Cveulebriv gamoiyeneba axali striqonis dawyebis niSani teqstSi, romelic 

Seesabameba simbolos '\n'. ukumimarTulebis daxrili xazi '\'  warmoadgens spec. 

niSans, e. w. escape-s (gamsxltomi). rodesac teqstSi gvxvdeba escape simbolo, 'n' aRar 

aRiqmeba, rogorc anbanis aso, aramed igi aRniSnavs axal striqons (newline). teqstSi 

ukumimarTulebis daxrili xazis '\'  warmosadgenad saWiroa misi Cawera orjer 

zedized ('\\'). cxrilSi 2-4 naCvenebia farTod gavrcelebuli escape-mimdevrobebi. 

 

cxrili 2-4. C# simboloTa Escape –mimdevroba da mniSvneloba 

 mmarTveli 

mimdevroba 
mniSvneloba 

\' Single Quote (erTmagi brWyali) 

\" Double Quote (ormagi brWyali) 

\\ Backslash (ukudaxrili) 

\0 
Null (nuli, anu rva nulovani biti"00000000", gamoiyeneba sabeWdi 

manqanis marTvisas) 

\a Bell (zari) 

\b Backspace (ukuwaSla) 

\f Form Feed (formis, furclis miwodeba) 

\n Newline (axali striqoni) 

\r Carriage Return (etlis dabrunaba) 

\t Horizontal Tab (horizontaluri tabulacia) 

\v Vertical Tab (vertikaluri tabulacia) 

 

C#-is striqonebi SeiZleba warmovadginoT e. w. sityva-sityviTi literiT, 

romelic warmoadgens striqons @-simbolos prefiqsiT, rogoricaa @"raime 

striqoni". warmodgenis am meTods is Tavisebureba aqvs, rom escape  spec. simboloebs 

aRiqvams, rogorc Cveulebrivs ukeTesi kiTxvadobisTvis. magaliTad, failis gzis 

ganmsazRvreli winadadeba, rogoric aris "c:\\topdir\\subdir\\subdir\\myapp.exe". rogorc 

xedavT, ukumimarTulebiT daxrili xazi aris escape (gamsxltomi) simbolo, romelic 

naklebad kiTxvads xdis striqons. striqonis kiTxvadoba SegviZlia gavaumjobesoT 

sityva-sityviTi literis gamoyenebiT msgavsad amisa: @"c:\topdir\subdir\subdir\myapp.exe". 

brWyalebis warmosadgenad am SemTxvevaSi gamoiyeneba ormagi brWyalebi, 

magaliTad, striqoni "copy \"c:\\sawyisi_faili.txt\" c:\\axali_faili.txt"  sityva-sityviTi 
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literis saSualebiT SeiZleba Caiweros Semdegnairad: @"copy ""c:\ 

sawyisi_faili.txt"" c:\axali_faili e.txt". 

C# enaSi striqoni ganixileba, rogorc Char tipis masivi. striqonis 

individualur simboloebs SesaZlebelia mivmarToT indeqsiT. rogorc naCvenebia 

qvemoT: 

string striqoni = " ukumimdevrobiT beWdva";  

System.Console.Write("{0}{1}",striqoni[0], striqoni[1]); // gamosavali: "uk"  

zogierTi magaliTi Semdgomi Mmasalis aTvisebasTan erTad gaxdeba ufro naTeli.  

striqonSi calkeuli simbolo SeiZleba amorCeul iqnes indeqsis 

saSualebiT: 

string striqoni = " ukumimdevrobiT beWdva ";  

for (int i = 0; i < striqoni.Length; i++) { System.Console.Write(striqoni[striqoni.Length - i - 1]);} // 

gamosavali: "avdWeb TibeluTramimuku"   

am magaliTSi striqoni ukumimdevrobiT ibeWdeba. Length-striqonis klasis 

Tvisebaa da misi konkretuli egzemplaris sigrZes asaxavs. cikli meordeba i-s 

mniSvnelobebisTvis 0-dan striqonis sigrZemde bijiT 1. enis specifikaciis 

Tanaxmad ar gvaqvs ufleba SevcvaloT striqonis calkeuli simboloebi (immutable-

Tviseba). aseT SemTxvevaSi, Tu saWiroa, ubralod axali striqoni unda 

davaformiroT.  

striqonis tipis cvladebze uamravi operaciaa SesaZlebeli, romlebsac 

string  klasi meTodebis saxiT moicavs. aq mxolod zogierTi magaliTiT 

SemovifarglebiT. striqonis calkeul nawilebTan muSaoba SesaZlebelia Semdegi 

meTodebis gamoyenebiT: SubString()-qvestriqoni), Replace()-Caanacvle, Split()-gaxliCe da 

Trim()-CamoaWeri. 

string s1 = "forToxali"; string s2 = "wiTeli"; s1 += s2; System.Console.WriteLine(s1); 

// gamosavali:  " forToxali wiTeli " 

s1 = s1.Substring(2, 5); System.Console.WriteLine(s1); // gamosavali: "rToxa"  

am magaliTSi xdeba ori sriqonis SeeerTeba (konkatenacia, anu erTi 

miewereba meores), iqmneba axali striqoni, xolo Semdeg qvestriqoni Substring(2, 5) 

meTodiT gamoiyofa. Sedegad vRebulobT meore poziciidan xuT simbolos 

(poziciebi  0-dan inomreba). 

striqonebis obieqtebi Seucvlelia, rac imas niSnavs, rom Seqmnis Semdeg 

maTi Secvla ar SeiZleba. meTodebi, romlebic moqmedeben striqonebze 

sinamdvileSi, qmnian axal obieqtebs. wina magaliTSi, roca xdeboda s1 da s2 

striqonebis erT striqonad gaerTianeba, orives mniSvnelobebi ”forToxali” da 

”wiTeli” Seucvleli darCa. operatori += qmnis axal striqons, romelic Seicavs 
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SeerTebis Sedegad miRebul mniSvnelobas, ris Sedegadac s1 miuTiTebs sruliad 

gansxvavebul striqonze. striqoni, romelic Seicavs ”forToxali” kvlav arsebobs, 

magram masze mimarTva aRar xdeba s1-is konkatenaciis Semdeg. 

Tu gvsurs striqonSi teqstis erTi nawilis Secvla: 

string s3=”beisiki kargi enaa”;  

System.Console.WriteLine(s3.Replace(“beisiki kargi”, “C Sarpi ukeTesi”)); 

 //ekranze gamodis “C Sarpi ukeTesi enaa” 

Tu gvsurs striqonis dasawyisSi da boloSi CamovaWraT Sualedebi, maSin viyenebT 

Trim meTods: 

s="      .a ... d, b . g,,,,, c . j, k.    "; 
Console.WriteLine(s.Trim());//ekranze gamodis: ".a ... d, b . g,,,,, c . j, k." 
 

tostring() 

vinaidan C# yvela obieqti warmoqmnilia Object-klasidan ricxvebis mimarT 

SeiZleba gamoviyenoT  ToString meTodi, romelic ricxviT^mniSvnelobas gardaqmnis 

striqonad. am meTodis gamoyenebiT gardavqmnaT raime ricxviTi mniSvneloba 

striqonad: 

int weli=1983; string Setyobineba=”ia daibada “ + weli.ToString(); 

System.Console.WriteLine(Setyobineba); // Sedegad miviRebT “ia daibada 1983” 

SesaZlebelia aseve striqonis Semcvelobis kopireba simboloebis masivSi da 

piriqiT: 

string striqoni=”gaumarjos saqarTvelos!”;  

char[] simboloebi=striqoni.ToCharArray(0, striqoni.Length); 

// striqonis gardaqmna Char tipis masivad 

foreach (char c in simboloebi)  

System.Console.Write(c); //ekranze gamodis “gaumarjos saqarTvelos!” 

// Char(simboloebis, literebis) tipis masivis gardaqmna striqonad  

striqoni=new string(simboloebi); 

System.Console.WriteLine("striqoni ={0}",striqoni); 

System.Console.WriteLine(striqoni); //ekranze gamodis “gaumarjos saqarTvelos!” 

SesaZlebelia agreTve simbolos dublirebiT striqonis formireba: 

Console.WriteLine(new string('X',5)+'='+new string('Y',5));// "XXXXX=YYYYY" 

zeda magaliTSi adgili aqvs ori striqonis da erTi simbolos konkatenacias. 

 

registris Secvla 

striqonSi asoebis registris Sesacvlelad gamoiyeneba meTodebi, ToUpper() 

an ToLower(), Semdegnairad: 
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string striqoni=”nino daibada, 1982”; 

System.Console.WriteLine(striqoni.ToUpper()); //ekranze gamodis “nino daibada, 1982” 

System.Console.WriteLine(striqoni.ToLower()); //ekranze gamodis “nino daibada, 1982” 

 

Sedarebebi 

ori striqonis Sedarebis yvelaze martivi gzaa "==" da "!=" operaciebis 

gamoyeneba, romlebic asruleben registrze damokidebul Sedarebebs. 

string feri1=”wiTeli”; string feri2=”mwvane”; string feri3=”wiTeli”; 

if (feri1==feri3) { System.Console.WriteLine(“tolia”); } if (feri1 !=feri2)  

{ System.Console.WriteLine(“ar aris toli”); } 

striqonis obieqtebs aseve gaaCniaT CompareTo() meTodi, romelic SedegSi 

abrunebs mTel ricxvs dafuZnebuls imaze, erT-erTi striqoni pataraa, vidre (<) an 

didia, vidre (>) meore. roca xdeba striqonebis Sedareba, gamoiyeneba asoebis 

cifruli kodi (Unicode) da qveda registrs gaaCnia naklebi mniSvneloba, vidre 

maRal registrs.  

string striqoni1=”ABC”; string striqoni2=”abc”; 

if (striqoni1.CompareTo(striqoni2)>0) { 

System.Console.WriteLine(“metia vidre”); } else { 

System.Console.WriteLine(“naklebia vidre”); } 

striqonSi qvestriqonis mosaZebnad SeiZleba gamoviyenoT IndexOf(). IndexOf() 

abrunebs -1-s, Tu saZebni qvestriqoni ar iyo aRmoCenili an abrunebs striqonis 

pirveli asos pozocias, romlis aTvlac xdeba nulidan. 

string striqoni=”Tea daibada, 1987”; 

System.Console.WriteLine(striqoni.IndexOf(“daibada”)); //ekranze gamodis 4 

System.Console.WriteLine(striqoni.IndexOf(“1985”)); // ekranze gamodis -1 

 

striqonis dayofa qvestriqonebad 

striqonis dayofa qvestriqonebad, magaliTad, winadadebis dayofa calkeul 

sityvebad, programirebisTvis Cveulebrivi amocanaa. meTodi Split() iRebs 

ganmacalkavebeli simboloebis (char) masivs, magaliTad, gamotovebis simbolo, da 

abrunebs qvestriqonebis masivs. Cven SegviZlia SevaRwioT am masivSi foreach-iT 

Semdegnairad: 

char[] ganmacalkavebeli=new char[] { ' ' }; string striqoni=”C Sarpi daxvewili enaa ”; 

foreach (string qvestriqoni in striqoni.Split(ganmacalkavebeli)) { 

System.Console.WriteLine(qvestriqoni); } 

am kodis Sesrulebis Sedegad yvela sityva cal-calke daibeWdeba TiTo 

striqonze: 
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C 

Sarpi 

daxvewili 

enaa 

 striqonis formatizaciisTvis SesaZlebelia Semdegi kodis gamoyeneba: 

string Cemisaxeli = "Tengizi"; 
String.Format("saxeli = {0}, saaTi = {1:hh}", Cemisaxeli, DateTime.Now); 
string FormatString1 = String.Format("{0:dddd MMMM}", DateTime.Now); 
string FormatString2 = DateTime.Now.ToString("dddd MMMM"); 
int MTeli = 100; 
Console.WriteLine("{0:C}", MTeli); 
string Cemisaxeli = "xaTuna"; 
String.Format("saxeli = {0}, saaTi = {1:hh}, wuTi = {1:mm}", 
      Cemisaxeli, DateTime.Now); 
string FormatPrice = String.Format("fasi = {0,10:C}", mTeli); 
  
 zemomoyvanil magaliTebSi Format da ToString Sesabamisi klasebis 

meTodebia, xolo Now aris DateTime klasis Tviseba, romlis mniSvnelobaa 

mimdinare dro. 

 

konstantebi 

 konstantebi klasis wevrebia, romlebic warmoadgens mudmiv mniSvnelobebs, 

erTxel gamoiTvleba kompilaciis dros da ar icvleba programis msvlelobisas. 

maT aRsawerad gamoiyeneba sakvanZo sityva const. qvemoT moyvanilia konstantebis 

aRweris magaliTebi: 

class A 

{   public const double neper= 2.71828182845905, pi = 3.14159265358979, Z = 3.0; 

} 

ekvivalenturia: 

class A 

{   public const double neper= 2.71828182845905; 

   public const double pi = 3.14159265358979; 

   public const double Z = 3.0; 

} 

dasaSvebia sxva klasebis konstantebis gamoyeneba axali konstantebis 

gansasazRvrad: 

class A 

{   public const int X = B.Z + 1; 

   public const int Y = 10; 

} 

class B 
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{   public const int Z = A.Y + 1; 

} 

 

C#- operaciebi 

Sedegebi gamoiTvleba gamosaxulebaTa agebis saSualebiT. es gamosaxulebebi 

aigeba operatorebSi cvladebisa da operaciis niSnebis erToblivi gamoyenebiT. 

Semdeg cxrilSi aRwerilia dasaSvebi operaciis niSnebi (operators), maTi Sesrulebis 

Tanamimdevroba da asociaciuroba. 

cxrili 2-5. operaciebi rigiTobis da asociaciurobis mixedviT 

 

operaciebi kategoriebis da 

rigiTobis mixedviT 
 

operaciebi 

 

asociaciuroba 

gamoTvlis 

mimarTulebiT

Primary (ZiriTadi) 
(x)  x.y  f(x)  a[x]  x++  x--  new  typeof  

sizeof  checked  unchecked 
marcxena 

Unary (unaruli) +  -  !  ~  ++x  --x  (T)x marcxena 

Multiplicative(mravlobiTi) *  /  % marcxena 

Additive (aditiuri) +  - marcxena 

Shift (gadasvlis) <<  >> marcxena 

Relational (relaciuli) <  >  <=  >=  is marcxena 

Equality (tolobis) ==  != marcxena 

Logical AND (logikuri) "da") & marcxena 

Logical XOR (gamomricxavi "an") ^ marcxena 

Logical OR (logikuri "an") | marcxena 

Conditional AND (pirobis "da") && marcxena 

Conditional OR (pirobis "an") || marcxena 

Conditional > (pirobiTi) ?: marjvena 

Assignment (miniWebis) =  *=  /=  %=  +=  -=  <<=  >>=  &=  ^=  |= marjvena 

 

marcxena asociaciuroba niSnavs, rom operaciebi sruldeba marcxnidan 

marjvniv, marjvena asociaciuroba ki piriqiT – marjvnidan marcxniv, rogorc 

miniWebis operatorSi, sadac yvelaferi winaswar gamoiTvleba marjvniv, Sedegi ki 

Tavsdeba cvladSi marcxniv. 
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operaciaTa umravlesoba unaruli an binarulia. unarul operaciaSi 

monawileobs mxolod erTi cvladi, xolo binarulSi – ori cvladi. amonabeWdi 2-

2. warmogvidgens, Tu rogor gamoiyeneba unaruli operaciebi. 

 

amonabeWdi 2-2. unaruli operaciebi: Unaruli.cs 

using System; 

class Unaruli 

{    public static void Main() 

    {  int unaruli = 0; 

        int winaswarizrdiT; 

        int winaswariklebiT; 

        int SemdgomizrdiT; 

        int SemdgomiklebiT; 

        int dadebiTi; 

        int uaryofiTi; 

        sbyte bituriara; 

        bool logikuriara; 

        winaswarizrdiT = ++unaruli; 

        Console.WriteLine("winaswari zrdiT: {0}", winaswarizrdiT); 

        winaswariklebiT = --unaruli; 

        Console.WriteLine("winaswari klebiT: {0}", winaswariklebiT); 

        SemdgomiklebiT = unaruli--; 

        Console.WriteLine("Semdgomi klebiT: {0}", SemdgomiklebiT); 

        SemdgomizrdiT = unaruli++; 

        Console.WriteLine("Semdgomi zrdiT: {0}", SemdgomizrdiT); 

        Console.WriteLine("unarulis saboloo mniSvneloba: {0}", unaruli); 

        dadebiTi = -SemdgomizrdiT; 

        Console.WriteLine("dadebiTi: {0}", dadebiTi); 

        uaryofiTi = +SemdgomizrdiT; 

        Console.WriteLine("uaryofiTi: {0}", uaryofiTi); 

        bituriara = 0; 

        bituriara = (sbyte)(~bituriara); 

        Console.WriteLine("bituri ara: {0}", bituriara); 

        logikuriara = false; 

        logikuriara = !logikuriara; 

        Console.WriteLine("logikuri ara: {0}", logikuriara); 
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    } 

}  

  gamosaxulebis gamoTvlisas Semdgomi zrdiT (post-increment (x++)) da  Semdgomi 

klebiT (post-decrement (x--)) operaciebi ukan abruneben cvladebis mimdinare 

mniSvnelobebs da Semdeg xdeba maTi Sesabamisi cvlileba. ra Tqma unda, rodesac 

viyenebT winaswari zrdisa (pre-increment (++x)) da winaswari klebis (pre-decrement (--x)) 

operaciebs, jer xdeba operaciis gamoyeneba cvladze, xolo Semdeg misi saboloo 

mniSvnelobis ukan dabruneba. 

amonabeWdSi 2-2. unaruli cvladis sawyisi mniSvneloba aris 0 (zero). roca 

gamoiyeneba pre-increment (++x) operatori, cvladi unaruli izrdeba 1-iT da mniSvneloba 

1 eniWeba winaswarizrdiT cvlads. pre-decrement (--x) operacia abrunebs unaris 

mniSvnelobas ukan 0-ze da Semdeg aniWebs am mniSvnelobas winaswariklebiT cvlads. 

roca gamoiyeneba post-decrement (x--) operacia, unaruli-s mniSvneloba 0 Tavsdeba 

SemdgomiklebiT cvladSi da Semdeg unaruli mcirdeba -1-iT. Semdegi post-increment (x++) 

operacia unaruli-s mimdinare mniSvnelobas -1-s mianiWebs SemdgomizrdiT cvlads da amis 

Semdeg zrdis unaruli-s 0-mde. 

cvladis bituriara sawyisi mniSvneloba aris 0 (zero) da mis mimarT gamoiyeneba 

Sebrunebis operacia  (~). bituri uaryofis (Sebrunebis) operacia abrunebs bitebs 

cvladSi. am SemTxvevaSi 0-is orobiTi warmodgena "00000000" gardaiqmneba -1-ad 

"11111111". 

aRsaniSnavia, rom gamosaxuleba (sbyte)(~bituriara) sruldeba nebismier tipebze, 

rogoricaa sbyte, byte, short an ushort da ukan abrunebs, rogorc int mniSvnelobas. 

Sedegis bituriara cvladisTvis misaniWeblad gamoviyeneT tipis gardaqmnis cxadi 

operatori (Type), sadac Type aris konkretuli tipi, romelSic gsurT gardaqmna, am 

SemTxvevaSi - sbyte). tipis cxadi gardaqmnis operatori naCvenebia, rogorc unaruli 

operatori "(T)x" cxrilSi 2-4. tipis cxadi gardaqmnis operatori unda Sesruldes 

aSkarad, rodesac ufro farTo tipidan gadavdivarT momcro tipze, vinaidan 

arsebobs monacemTa dakargvis SesaZlebloba. zogadad SeiZleba vTqvaT, rom mcire 

tipis miniWebisas farTo tipisTvis problemebs ar vxvdebiT, vinaidan farTo tips 

aqvs sakmarisi mexsiereba mcire tipis mTliani mniSvnelobis Sesanaxad. garda 

amisa, yuradReba gvmarTebs niSniani da uniSno tipebis gardaqmnisas. darwmunebuli 

unda iyoT, rom monacemTa mTlianoba ar darRveula. 

logikuri uaryofis operatori (!) saSualebas iZleva, gadarTos bulis 

cvladis mniSvneloba. magaliTSi logikuriara cvladi icvleba false-dan true-ze.  

SeiZleba moelodeT zemomoyvanili programis Sesrulebis Semdeg Sedegs: 

winaswari zrdiT: 1 

winaswari klebiT: 0 
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Semdgomi klebiT: 0 

Semdgomi zrdiT: -1 

unarulis saboloo mniSvneloba: 0 

dadebiTi: 1 

uaryofiTi: -1 

bituri ara: -1 

logikuri ara: True 

garda unaruli operatorebisa C#-s aqvs binaruli operaciebi, romlebic 

gamoiyeneba orcvladiani gamosaxulebebisTvis. amonabeWdi 2-3. warmogvidgens 

binaruli operaciebis gamoyenebas. 

 

amonabeWdi 2-3. binaruli operaciebi: Binary.cs 

using System; 

class Binaruli 

{    public static void Main() 

    {  int x, y, Sedegi; 

        float  mcuraviSedegi; 

        x = 7; 

        y = 5; 

        Sedegi = x+y; 

        Console.WriteLine("x+y: {0}", Sedegi); 

        Sedegi = x-y; 

        Console.WriteLine("x-y: {0}", Sedegi); 

        Sedegi = x*y; 

        Console.WriteLine("x*y: {0}", Sedegi); 

        Sedegi = x/y; 

        Console.WriteLine("x/y: {0}", Sedegi); 

        mcuraviSedegi = (float)x/(float)y; 

        Console.WriteLine("x/y: {0}", mcuraviSedegi); 

        Sedegi = x%y; 

        Console.WriteLine("x%y: {0}", Sedegi); 

        Sedegi += x; 

        Console.WriteLine("Sedegi +=x: {0}", Sedegi); 

    } 

}  

programis gamosavali: 

x+y: 12  

x-y: 2  
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x*y: 35  

x/y: 1  

x/y: 1.4  

x%y: 2  

Sedegi+=x: 9 

  amonabeWdSi 2-3 naCvenebia binaruli operaciebis magaliTebi. rogorc 

mosalodneli iyo, operaciebi addition (+), subtraction (-), multiplication (*) da division (/) 

iZleva swor ariTmetikul Sedegebs. 

cvladi mcuraviSedegi mcuravwertiliani tipisaa. Cven cxadad gardavqmniT 

mTeli tipis cvladebs x da y  mcuravwertiliani tipis mniSvnelobad (float). 

aris agreTve naSTis (%)operaciis magaliTi. is asrulebs ori cvladis 

erTmaneTze gayofis operacias da iZleva Sedegis naSTs.  

bolo operatori gviCvenebs miniWebis operatoris sxvagvar formas (+=) 

operacias. am operaciis ekvivalenti SeiZleba ase Caiweros: Sedegi = Sedegi + x; 

Sedegs aqvs igive mniSvneloba. rogorc vnaxeT, (+=) operaciis dros, mxolod 

erTxel viyenebT cvlads, bolo Canaweri ki tradiciulia. 

 

masivis tipi 

monacemTa Semdegi tipi aris masivi (Array), romelic SeiZleba warmovidginoT, 

rogorc konteineri specialuri tipis siis Sesanaxad (masivTan maTematikurad 

yvelaze axlos dgas veqtorisa da matricis cnebebi). rodesac aRvwerT masivs, 

ganvsazRvravT tips, saxels, ganzomilebebsa da zomas. 

 

amonabeWdi 2-4. operaciebi masivebze: Array.cs 

using System; 

class Masivi 

{    public static void Main() 

    {   int[] mTeli = { 5, 10, 15 }; 

        bool[][] bulis = new bool[2][]; 

        bulis[0] = new bool[2]; 

        bulis[1] = new bool[1]; 

        double[,] ormagi = new double[2, 2]; 

        string[] striqoni = new string[3]; 

Console.WriteLine("mTeli[0]: {0}, mTeli[1]: {1}, mTeli[2]: {2}", mTeli[0], mTeli[1], 

mTeli[2]); 

        bulis[0][0] = true; 

        bulis[0][1] = false; 
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        bulis[1][0] = true; 

        Console.WriteLine("bulis[0][0]: {0}, bulis[1][0]: {1}", bulis[0][0], bulis[1][0]); 

        ormagi[0, 0] = 3.147; 

        ormagi[0, 1] = 7.157; 

        ormagi[1, 1] = 2.117; 

        ormagi[1, 0] = 56.00138917; 

   Console.WriteLine("ormagi[0, 0]: {0}, ormagi[1, 0]: {1}", ormagi[0, 0], ormagi[1, 0]); 

        striqoni[0] = " nino "; 

        striqoni[1] = " ia "; 

        striqoni[2] = " Tea "; 

        Console.WriteLine("striqoni[0]: {0}, striqoni[1]: {1}, striqoni[2]: {2}", 

striqoni[0], striqoni[1], striqoni[2]); 

    }}  

programis gamosavali: 

mTeli[0]: 5, mTeli[1]: 10, mTeli[2]: 15 

bulis[0][0]: True, bulis[1][0]: True 

ormagi[0,0]: 3.147, ormagi[1, 0]: 56.00138917 

striqoni[0]: nino, striqoni[1]: ia, striqoni[2]: Tea 

  amonabeWdi 2-4 gviCvenebs masivebis gamoyenebis sxvadasxva saxes. pirveli 

magaliTi aris mTeli masivi.  misTvis sawyisi mniSvnelobebis miniWeba (inicializacia) 

xdeba aRwerisas cxadad mocemuli mniSvnelobebis saSualebiT. 

Semdegia e. w. uswormasworo (jagged) masivi saxelad bulis. is ZiriTadad aris 

masivebis masivi (anu masivis elementi Tavad warmoadgens masivs).  Cven gvWirdeba new 

operatoris gamoyeneba garkveuli zomis ZiriTadi masivis egzemplaris SeqmnisTvis 

da Semdeg new operatoris kvlav gamoyeneba yoveli qvemasivisTvis. amgvar masivebs 

uswormasworo imitom daarqves, rom  cxrilis striqonebSi cvladi raodenobis 

elementebia dasaSvebi. es ukanaskneli uswormasworobis SegrZnebas iwvevs. amgvari 

masivebi mexsierebis dazogvis saSualebas iZleva. ganxilul magaliTSi pirveli 

striqoni Sedgeba ori elementisgan, xolo meore - erTisgan. 

mesame magaliTi aris organzomilebiani masivi ormagi. masivebi SeiZleba iyos 

mravalganzomilebiani. TiToeuli ganzomileba gamoiyofa mZimiT. maTi egzemplari 

unda Seiqmnas aseve new operatoris saSualebiT. dabolos, gvaqvs string-tipis 

erTganzomilebiani masivi striqoni.   

yvela SemTxvevaSi SegiZliaT dainaxoT, rom masivis elementebi 

asociirebulia mTeli tipis indeqsTan, romlis saSualebiTac xdeba maTze 

miTiTeba. masivebis zomebi SeiZleba iyos nebismieri int tipis mniSvnelobis da 

iwyeba 1-dan. maTi indeqsebis mniSvnelobebi iwyeba 0-dan. 
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amonabeWdSi 2.5 moyvanilia masivebis gansazRvris da gamoyenebis, aseve misi 

parametrebis dadgenis magaliTi. 

 

amonabeWdi 2.5. masivis parametrebis gansazRvra. masivisparametrebi.cs 

 using System; 

namespace T 

{  class klasi1 

  { static int n=5; 

      static void Main() 

{double[,] marTkuTxa={{1,2,3},{4,5,6}};//{{pirveli striqoni},{meore striqoni}} 

                Console.WriteLine("marTkuTxa.Length={0}",marTkuTxa.Length); 

  Console.WriteLine("marTkuTxa.Rank={0}",marTkuTxa.Rank);                

Console.WriteLine("marTkuTxa.GetUpperBound()={0}",marTkuTxa.GetUpperBound(0)); 

Console.WriteLine("marTkuTxa.GetLowerBound()={0}",marTkuTxa.GetLowerBound(0)); 

Console.WriteLine("marTkuTxa.GetUpperBound()={0}",marTkuTxa.GetUpperBound(1)); 

Console.WriteLine("marTkuTxa.GetLowerBound()={0}",marTkuTxa.GetLowerBound(1)); 

    foreach(double x in marTkuTxa) 

    { Console.Write("{0},",x); 

                } 

                Console.WriteLine(); 

int[][]usWormasWoro ={new int[] {1,2,3,4},new int[]{5,6,7,8,9,10}}; 

 Console.WriteLine("usWormasWoro.Rank={0}",usWormasWoro.Rank); 

Console.WriteLine("usWormasWoro.GetUpperBound()={0}",usWormasWoro[0].GetUpperBou

nd(0)); 

Console.WriteLine("usWormasWoro.GetLowerBound()={0}",usWormasWoro[0].GetLowerBou

nd(0)); 

Console.WriteLine("usWormasWoro.GetUpperBound()={0}",usWormasWoro[1].GetUpperBou

nd(0)); 

Console.WriteLine("usWormasWoro.GetLowerBound()={0}",usWormasWoro[1].GetLowerBou

nd(0)); 

// uswormasworo masivis beWdva 

    foreach(int[] x in usWormasWoro) 

    { foreach(int xx in x) 

Console.Write("{0},",xx);}                        

Console.WriteLine(); 

// samkuTxa masivis formireba    

   double[][] samkuTxa=new double[n][]; 

   for(int i=0;i<n;i++) 

   samkuTxa[i]=new double[i+1]; 

   for(int i=0;i<n;i++) 

  { Console.WriteLine(); 

   for(int k=0;k<i;k++) 
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  { samkuTxa[i][k]=k; 

   Console.Write(samkuTxa[i][k]); 

  }} 

                  Console.WriteLine(); 

  }} 

} 

gamosavali: 

marTkuTxa.Length=6 

marTkuTxa.Rank=2 

marTkuTxa.GetUpperBound()=1 

marTkuTxa.GetLowerBound()=0 

marTkuTxa.GetUpperBound()=2 

marTkuTxa.GetLowerBound()=0 

1,2,3,4,5,6, 

usWormasWoro.Rank=1 

usWormasWoro.GetUpperBound()=3 

usWormasWoro.GetLowerBound()=0 

usWormasWoro.GetUpperBound()=5 

usWormasWoro.GetLowerBound()=0 

1,2,3,4,5,6,7,8,9,10, 

0 

01 

012 

0123 

 amonabeWdSi 2.5 moyvanilia marTkuTxa da uswormasworo masivebis 

gansazRvris sxvadasxva xerxebi. Rank-aris masivis tipis Tviseba, romelic 

gansazRvravs indeqsebis raodenobas, xolo Length - elementebis saerTo raodenobas.  

GetLowerBound() da GetUpperBound() meTodebia, romlebic gansazRvraven indeqsebis 

zeda da qveda mniSvnelobebs Sesabamisad. 

 

yuTSi Calageba/amolageba (boxing/unboxing) 

 

 vinaidan nebismieri tipi Tavsebadia obieqtur tipTan, SesaZlebelia 

mniSvnelobis tipis gardaqmna miTiTebis tipad da piriqiT. am process uwodeben 

boxing/unboxing. termini uSualod gamomdinareobs IL Sualeduri enis Tanamosaxele 

brZanebebidan. amonabeWdSi 2.6. moyvanilia Sesabamisi magaliTi. 
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amonabeWdi 2.6. Calageba/amolageba boxing.cs. 

using System; 

class TestBoxing   

{ public static void Main()  

 { int i = 19; 

  object o = i;  // aracxadi boxing 

  i = 52;       //  i-mniSvnelobis Secvla 

  Console.WriteLine("i = {0}", i); 

  Console.WriteLine("o = {0}", o); 

       int j = (int) o;;// cxadi unboxing-gi 
        Console.WriteLine("j = {0}", i); 

 } 

} 
programis gamosavali: 

i = 52 

o = 19 

j=19 

 
nax. 2.1. Calagebis  procesis ilustracia 

 

 

 

 

 

 

 

 

 

 

rogorc nax.-dan 2.1 Cans, mniSvnelobis tipis miniWebisas obieqturi 

tipisadmi iqmneba obieqti, romlis tipi igivea, rac miniWebuli cvladis. 

mexsierebis gamoyofa xdeba obieqtebisTvis gankuTvnil areSi e. w. "hipSi". 

mniSvnelobis mqone cvladebisTvis mexsiereba gamoiyofa e. w. "stekSi". 

 

 

 

 

 

 

stekSi 

i
19 

int i=19; 
 
o 

 

object o=i; 

hipSi 

(i-Calagda) 

int 

19 
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Tavi III 

 marTvis operatorebi – Selection (SerCeva) 

 

am gakveTilis mizania Semdegi sakiTxebis ganxilva: 

• if operatori.  

• switch operatori.  

• break-is gamoyeneba switch operatorSi.  

• goto operatoris swori gamoyeneba.  

 

if  operatori 

if  operatori saSualebas iZleva, SevasruloT programis sxvadasxva nawili 

mocemuli pirobebis mixedviT. roca pirobis gamoTvla iZleva true mniSvnelobas,  

sruldeba am pirobis Sesabamisi programuli bloki (operatori an operatorTa 

mimdevroba). gveZleva erTaderTi if  operatoris, mravali else if operatorisa da 

arCeviTi (arasavaldebulo) else operatoris gamoyenebis arCevani. amonabeWdi 3-1 

gviCvenebs, Tu rogor muSaobs am saxis TiToeuli operatori. 

 

amonabeWdi 3-1. operatori if : IfarCevani.cs 

using System; 

class IfarCevani 

{    public static void Main() 

    {  string striqoni; 

        int mTeli;  

        Console.Write("gTxovT SeiyvanoT ricxvi: "); 

        striqoni = Console.ReadLine(); 

        mTeli = Int32.Parse(striqoni); //striqonis gardaqmna mTel tipad 

     // mTeli = System.Convert.ToInt32(striqoni); igive Sedegs iZleva 

        // erTaderTi gadawyvetileba da qmedeba figurul frCxilebSi 

        if (mTeli > 0) 

        {            Console.WriteLine("Tqveni ricxvi {0} metia nulze.", mTeli); 

        }  

        // erTaderTi gadawyvetileba da qmedeba figurulis gareSe 

        if (mTeli < 0)  

            Console.WriteLine("Tqveni ricxvi {0} naklebia nulze.", mTeli);  

        if (mTeli!= 0) 

        {    Console.WriteLine("Tqveni ricxvi {0} ar aris nulis toli.", mTeli); 

        } 



 
-31- 

        else 

       {  Console.WriteLine("Tqveni ricxvi {0} tolia nulis.", mTeli); 

        }  

        //  mravalSemTxveviani gadawyvetileba 

        if (mTeli < 0 || mTeli == 0) 

    { Console.WriteLine("Tqveni ricxvi {0} naklebia an tolia nulis .", mTeli); 

        } 

        else if (mTeli > 0 && mTeli <= 10) 

        { Console.WriteLine("Tqveni ricxvi {0} moTavsebulia 1 dan 10.", mTeli); 

        } 

        else if (mTeli > 10 && mTeli <= 20) 

        { Console.WriteLine("Tqveni ricxvi {0} moTavsebulia 11 dan  20.", mTeli); 

        } 

        else if (mTeli > 20 && mTeli <= 30) 

        {  Console.WriteLine("Tqveni ricxvi {0} moTavsebulia 21 dan 30.", mTeli); 

        } 

        else 

       { Console.WriteLine("Tqveni ricxvi {0} metia, vidre  30.", mTeli); 

        }}}  

  amonabeWdSi 3-1 operatorebSi gamoyenebulia erTi da igive Sesayvani cvladi 

mTeli, rogorc maTi gamoTvlebis (Sesrulebis) nawili. aris monacemTa 

interaqtiuli Seyvanis sxva gzac. qvemoT moyvanilia Sesabamisi programis kodi: 

        Console.Write("gTxovT SeiyvanoT ricxvi: "); 

        striqoni = Console.ReadLine(); 

        mTeli = Int32.Parse(striqoni);  

pirvelad vbeWdavT konsolze "gTxovT SeiyvanoT ricxvi: ". operatori 

Console.ReadLine() iwvevs programis lodins manam, sanam momxmarebeli Seiyvans 

monacemebs, romelic beWdavs ricxvs da aWers Rilaks Enter. ricxvi brundeba 

striqonis saxiT cvladSi striqoni, romelic striqonis tipisaa. vinaidan unda 

gamovTvaloT momxmareblis Setanili informacia int tipis saxiT, striqoni-i unda 

gadamuSavdes. es brZanebis Int32.Parse(striqoni) saSualebiT xdeba.  (Int32 da msgavsi 

tipis gardaqmnebi ganxilulia sxva TavSi, rogorc gaumjobesebuli tipebi) Sedegi 

Tavsdeba mTeli cvladSi, romelic int tipis aris. 

aRsaniSnavia, rom gvaqvs CvenTvis sasurveli tipis cvladebi da 

gamoviTvliT maT if operatoriT. pirveli operatori aris if (logikuri 

gamosaxuleba) { operatorebi } formis, rogorc naCvenebia qvemoT: 
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        //  erTaderTi gadawyvetileba, qmedeba moTavsebulia figurul frCxilebSi 

        if (mTeli > 0) 

        { Console.WriteLine("Tqveni ricxvi {0} metia nulze.", mTeli); 

        }  

unda daiwyoT sakvanZo sityviT if, rasac mosdevs frCxilebSi moTavsebuli 

logikuri gamosaxuleba. am logikuri gamosaxulebis gamoTvlis Sedegad unda 

miviRoT WeSmariti an mcdari mniSvneloba (true or false). am SemTxvevaSi programa 

amowmebs, metia Tu ara (>) igi 0-ze. Tu gamosaxulebis mniSvneloba WeSmaritia, 

sruldeba figurul frCxilebSi moTavsebuli operatorebi. (figurul frCxilebSi 

moTavsebul gamosaxulebas vuwodebT bloks "block".) blokSi SeiZleba iyos erTi an 

ramdenime operatori. Tu logikuri gamosaxulebis gamoTvlis Sedegad miviRebT 

mcdar mniSvnelibas, maSin xdeba blokis SigniT moTavsebuli operatorebis 

ignorireba da programis Sesruleba grZeldeba am blokis momdevno operatoriT. 

Semdegi if operatori pirvelis analogiuria imis gamoklebiT, rom mas ar aqvs 

bloki, rogorc es naCvenebia qvemoT: 

        // erTaderTi gadawyvetileba da qmedeba frCxilebis gareSe 

        if (mTeli < 0)  

            Console.WriteLine ("Tqveni ricxvi {0} naklebia nulze.", mTeli);  

Tu logikuri gamosaxulebis mniSvneloba WeSmaritia, sruldeba logikuri 

gamosaxulebis momdevno pirvelive operatori. roca logikuri gamosaxulebis 

mniSvneloba mcdaria, logikuri gamosaxulebis momdevno pirvel operators 

gamovtovebT da vasrulebT programis Semdeg brZanebas. if operatoris es forma 

marTebulia, roca Sesasrulebelia mxolod erTi operatori. Tu gsurT 

SeasruloT ori an meti operatori, roca logikuri gamosaxulebis mniSvneloba 

WeSmaritia, isini unda moaTavsoT blokSi. girCevT, if operatoris Sesabamisi 

operatorebi yovelTvis moaTavsoT blokSi, imisda miuxedavad, erTia operatori 

Tu meti. es dagexmarebaT Secdomebis Tavidan acilebaSi, Tu mogvianebiT 

operatoris damatebas gadawyvetT da dagaviwydebaT maTi moTavseba figurul 

frCxilebSi.  garda amisa, figuruli frCxilebis damatebiTi gamoyeneba ufro 

kiTxvads xdis programas. 

xSir SemTxvevebSi SeiZleba damatebiTi pirobebis Semowmeba, roca ar 

sruldeba wina piroba. es if/else operatoriT xorcieldeba. es mesame tipis 

operatoria, romelic naCvenebia amonabeWdSi 3-1: 

        // an erTi an meore gadawyvetileba 

        if (mTeli != 0) 

        {   Console.WriteLine("Tqveni ricxvi {0} ar aris nulis toli.", mTeli); 

        } 
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        else 

       {   Console.WriteLine("Tqveni ricxvi {0} tolia nulis..", mTeli); 

        }  

Tu logikuri gamosaxulebis mniSvneloba WeSmaritia, sruldeba 

operatorebi, romlebic uSualod mosdevs if operators. roca logikuri 

gamosaxulebis mniSvneloba mcdaria, sruldeba blokSi else sakvanZo sityvis 

momdevno operatorebi. 

roca Tanamimdevrulad mravali pirobaa Sesamowmebeli, SegiZliaT 

gamoiyenoT if operatoris if/else if/else forma.  

kodis es nawili if sakvanZo sityviT iwyeba. am SemTxvevaSic gamoiTvleba 

momdevno blokebi, Tu logikuri gamosaxulebis mniSvneloba WeSmaritia. am 

SemTxvevaSi, rasakvirvelia, gamoiTvleba logikuri pirobebis qvemimdevroba else if 

sakvanZo sityvebTan. else if sakvanZo sityvas mosdevs logikuri gamosaxuleba, 

msgavsad if sakvanZo sityvisa. wesebi msgavsia, roca logikuri gamosaxulebis 

mniSvneloba else if sakvanZo sityvis Semdeg WeSmaritia, sruldeba uSualod 

logikuri gamosaxulebis momdevno bloki. es grZeldeba manam, sanam ar 

gamoiTvleba yvela SemTxveva. magram mTliani if/else if mimdevroba unda mTavrdebodes 

damasrulebeli nawiliT else. roca arc erTi logikuri gamosaxuleba, romelic 

mosdevs sakvanZo sityvebs if an else if , ar iZleva WeSmarit logikur mniSvnelobebs, 

maSin sruldeba else sakvanZo sityvis momdevno bloki.  sruldeba  if/else if/else 

operatoris mxolod erTi seqcia. 

bolo operatoris gansxvaveba winamorbedebisgan logikur gamosaxulebebSia. 

logikuri gamosaxuleba (mTeli < 0 || mTeli == 0)  Seicavs  pirobiT operacias OR (||) . 

orive SemTxvevaSi Cveulebrivi operacia OR (|) da pirobiTi operacia OR (||) 

gamoiTvlis WeSmarit mniSvnelobas, Tu operaciaSi monawile erTi qvegamosaxuleba 

mainc WeSmaritia. ZiriTadi gansxvaveba OR operaciis or formas Soris isaa, rom 

Cveulebrivi operacia OR (|) yovelTvis gamoiTvlis orive qvegamosaxulebas. maSin, 

roca pirobiTi OR gamoiTvlis meore qvegamosaxulebas mxolod im SemTxvevaSi, Tu 

pirveli mcdaria.  

logikuri gamosaxuleba Seicavs (mTeli > 0 && mTeli <= 10) pirobiT AND 

operacias. Cveulebrivi operacia AND (&) da pirobiTi operacia AND (&&) WeSmarit 

Sedegs iZleva, roca orive qvegamosaxuleba orive mxares WeSmaritia. gansxvaveba 

AND operaciis am or formas Soris isaa, rom Cveulebrivi operacia AND 

yovelTvis gamoiTvlis orive qvegamosaxulebas. maSin, roca pirobiTi AND operacia 

meore qvegamosaxulebas gamoiTvlis mxolod im SemTxvevaSi, Tu pirveli 

WeSmaritia.  
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pirobiT operaciebs (&& da ||) sazogadod uwodeben Semoklebul operaciebs, 

vinaidan isini yovelTvis ar gamoiTvlian mTlian gamosaxulebas. amrigad, maT 

agreTve iyeneben ufro efeqturi kodis Sesaqmnelad arasaWiro logikis 

ignorirebis gziT. 

 

Switch-operatori 

programis marTvis erT-erTi Semdegi operatori aris switch,  romelic 

mocemuli sawyisi parametrebisTvis gamoiTvlis Tanamimdevrulad logikuri 

pirobebis simravles da pirveli pirobis SesrulebisTanave asrulebs Sesabamis 

Stos da gamotovebs danarCens. switch operatori iyenebs bool, enums, integral  da string 

tipis mniSvnelobebs.  

amonabeWdi 3-2 gviCvenebs,  rogor gamoiyeneba switch operatori mTeli da 

striqonuli tipebisTvis. 

 

amonabeWdi 3-2. gadarTvis operatori: SwitchSelection.cs 

using System; 

class GadaerTearCevanze 

{    public static void Main() 

    {    string striqoni; 

        int mTeli; 

        dasawyisi: 

    Console.Write("gTxovT SeiyvanoT ricxvi, romelic moTavsebulia 1 da 3 Soris: "); 

        striqoni = Console.ReadLine(); 

        mTeli = Int32.Parse(striqoni); 

        // switch with integer type 

        switch (mTeli) 

        {    case 1: 

                Console.WriteLine("Tqveni ricxvia {0}.", mTeli); 

                break; 

            case 2: 

                Console.WriteLine("Tqveni ricxvia {0}.", mTeli); 

                break; 

            case 3: 

                Console.WriteLine("Tqveni ricxvi {0}.", mTeli); 

                break; 

            default: 

                Console.WriteLine("Tqveni ricxvi {0} ar aris 1 da 3 Soris.", mTeli); 
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                break; 

        } 

        gadawyvetileba: 

Console.Write("dabeWde  \"gaagrZele\"  Sesasruleblad \"daasrule\"  gasaCereblad: "); 

        striqoni = Console.ReadLine(); 

        // switch with string type 

        switch (striqoni) 

        {   case "gaagrZele": 

                goto dasawyisi; 

            case "daasrule": 

                Console.WriteLine("naxvamdis."); 

                break; 

            default: 

                Console.WriteLine("Tqvens mier Seyvanili {0} ar aris swori.", striqoni); 

                goto gadawyvetileba; 

        }}}  

amonabeWdi 3-2 gviCvenebs switch operatorebis wyvils. switch operatori 

sakvanZo sityviT switch iwyeba, romelsac mosdevs switch gamosaxuleba. pirvel switch 

operatorSi amonabeWdSi 3-2  switch gamosaxuleba iyenebs int tips.  

Switch bloki mosdevs switch gamosaxulebas, sadac erTi an ramdenime SesaZlo 

varianti unda eTanadebodes switch gamosaxulebas. TiToeuli SemTxveva 

daWdevebulia sakvanZo sityviT case, romelsac mosdevs switch gamosaxulebis tipis 

mqone konkretuli mniSvneloba, romelic mTavrdeba ori wertiliT (:). Cvens 

SemTxvevaSi gvaqvs case 1:, case 2: da case 3:. roca gamoiTvleba (ganisazRvreba, 

Sesruldeba) switch gamosaxuleba, misi mniSvnelobis Sesabamisobisas konkretul 

SemTxvevasTan sruldeba am SemTxvevis momdevno operatorebi ganStoebis (marTvis 

gadacemis) operatorebis CaTvliT, romelic SeiZleba iyos break, continue, goto , return, 

an  throw. cxrilSi 3-1 Sejamebulia ganStoebis operatorebi. 

 

cxrili 3-1. C#-is ganStoebis operatorebi 

ganStoebis 

operatorebi aRwera 

break tovebs switch bloks 

continue 
wyvets ciklis operatorebis Sesrulebas da gadadis ciklis 

Semdeg bijze 
goto tovebs ciklis bloks da gadadis pirdapir konkretul Wdeze 

return 
tovebs konkretul meTods misi Sedegis dabrunebiT da gadadis 

am meTodis gamomZaxebeli operatoris momdevno operatorze 
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throw iwvevs gamonaklisis iniciirebas (ix. me-15 Tavi) 

 

SegiZliaT aseve gamoiyenoT saTadarigo (nagulisxmebi) default SemTxveva,  

romelic mosdevs yvela danarCen SemTxvevas. Tu arc erTi wina SemTxveva ar 

sruldeba (ar akmayofilebs pirobas), maSin amoirCeva default SemTxveva da sruldeba 

misi Sesabamisi operatorebi. Tumca default Wdis gamoyeneba arCeviTia 

(arasavaldebulo), ukiduresad rekomendebulia yvela SemTxvevaSi misi gamoyeneba. 

es dagexmarebaT gauTvaliswinebeli SemTxvevebis daZlevaSi da Tqvens programas 

ufro mdgrads gaxdis. 

yoveli case Wde unda mTavrdebodes gadarTvis operatoriT, rogorc 

aRwerilia cxrilSi 3-1. Cveulebriv es aris break operatori. break operatori iwvevs 

switch operatoridan gamosvlas da programis Sesrulebis gagrZelebas switch blokis 

momdevno operatoridan. arsebobs ori gamonaklisi: Tanamimdevruli case 

operatorebi, romelTa Sorisac ar aris sxva operatorebi, da operatori goto. 

qvemoT moyvanil magaliTSi naCvenebia case operatorebis kombinacia: 

        switch (mTeli) 

        {  case 1: 

            case 2: 

            case 3: 

                Console.WriteLine("Tqveni ricxvia {0}.", mTeli); 

                break; 

            default: 

                Console.WriteLine("Tqveni ricxvi {0} ar aris 1 da 3 Soris.", mTeli); 

                break; 

        } 

Case operatorebis, romelTa Soris ar aris sxva operatorebi, erTad 

moTavsebiT, Tqven qmniT erT arCevans mravali mniSvnelobisTvis. Case kodis gareSe 

avtomaturad gadascems marTvas momdevno case-s. zemomoyvanil magaliTSi mTeli 

mniSvnelobebisTvis 1, 2 an 3 sruldeba operatori (kodi), romelic mosdevs case 3-s. 

marTvis mimdinareobis Secvlis sxva gza aris switch operatorSi goto 

operatoris gamoyeneba. Tqven SegiZliaT gadaxvideT sxva case operatorze an 

saerTod gamoxvideT switch operatoridan. Semdegi switch operatori amonabeWdSi 3-2 

gviCvenebs goto operatoris gamoyenebas.  

operatori goto iwvevs gadasvlas im Wdeze, romelic mosdevs sakvanZo sityvas 

goto. programis Sesrulebisas, Tu momxmarebeli akrefs "continue"-s, maSin Sesruldeba 

operatori "goto dasawyisi:". programa datovebs switch operators da Sesruleba 
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gagrZeldeba operatoriT, romelic daWdevebulia dasawyisi: sityviT. amas aqvs 

ciklis efeqti, rac saSualebas gvaZlevs, SevasruloT erTi da igive kodi 

mravaljer. cikli damTavrdeba, Tu momxmarebeli akrefs "quit". am SemTxvevaSi 

moxdeba case "quit"-is arCeva, Sesruldeba misi momdevno operatori da daibeWdeba 

"Bye". ra Tqma unda, cikli unda Seicavdes konsolidan Seyvanis operators. Tu ar 

iqna Seyvanili arc "quit" da arc "continue", maSin Sesruldeba default sakvanZo sityviT 

moniSnuli (daWdevebuli) operatori da Semdeg gadasvla moxdeba "gadawyvetileba:" 

WdiT moniSnul operatorze. aq kvlav SeiZleba gamoviyenoT Seyvanis operatori, 

raTaGgadavwyvitoT, gavagrZeloT Tu davasruloT cikli. 
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Tavi IV 

ciklis operatorebi 

 

mocemul TavSi ganxilulia Sedegi sakiTxebi: 

• operatori while loop.  

• operatori do loop.  

• operatori for loop.  

• operatori foreach loop.  

• operatori break.  

• operatori continue .  

 

cikli  while  

cikli while amowmebs pirobas da Tu is WeSmaritia, imeorebs blokis 

Sesrulebas manam, sanam piroba ar gaxdeba mcdari. misi sintaqsi Semdegia : while 

(<logikuri gamosaxuleba>) { <operatorebi> }. operatorebi SeiZleba iyos C# 

nebismieri dasaSvebi operatorebi. logikuri gamosaxuleba gamoiTvleba blokis 

Sesrulebamde. Tu logikuri gamosaxuleba WeSmaritia, maSin sruldeba bloki da 

marTva gadaecema while  operatoris dasawyiss, raTa logikuri gamosaxuleba 

(piroba) Semowmdes Tavidan. rodesac piroba gaxdeba mcdari, maSin programis 

Sesruleba grZeldeba while operatoris momdevno operatoridan anu rac mosdevs 

figurul frCxilebSi moTavsebul blok-operatorebs. amgvari ciklis 

organizebisas yuradReba unda mieqces imas, rom logikur gamosaxulebaSi 

monawile cvladebi blokis Sesrulebisas imgvarad ganaxldes, rom raRac 

momentSi logikuri piroba dairRves. winaaRmdeg SemTxvevaSi blokis operatorebi 

mudmivad Sesruldeba, e. i. gveqneba e. w. programis Cacikvla. amonabeWdSi 4-1 

mocemulia cikli  while  gamoyenebis magaliTi. 

 

amonabeWdi 4-1.  While cikli: WhileLoop.cs 

using System; 

class WhileLoop 

{    public static void Main() 

    {        int mTeli = 0; 

        while (mTeli < 10) 

        {  Console.Write("{0} ", mTeli); 
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            mTeli++; 

        } 

        Console.WriteLine(); 

    }}  

amonabeWdSi 4-1 naCvenebia while ciklis martivi magaliTi. is iwyeba sakvanZo 

sitviT while, romelsac mosdevs logikuri gamosaxuleba. am SemTxvevaSi vamowmebT 

mTeli cvlads imis dasadgenad, naklebia (<) Tu ara igi 10-ze. vinaidan misi sawyisi 

mniSvloba 0 iyo, logikuri pirobis (gamosaxulebis) mniSvneloba WeSmariti iqneba. 

pirveli Semowmebisas, radgan logikuri gamosaxulebis mniSvneloba WeSmaritia, 

sruldeba blokSi moTavsebuli operatorebi. xdeba ricxvis dabeWdva ekranze 

(konsolze). operatori (++) mTeli zrdis am cvladis mniSvnelobas 1-iT. blokSi 

moTavsebuli operatorebis Sesrulebis procesi grZeldeba manam, sanam mTeli 

cvladis mniSvneloba ar gaxdeba 10. am SemTxvevaSi logikuri gamosaxulebis 

mniSvneloba mcdari gaxdeba da marTva gadaecema ciklis operatoris momdevno 

operators. am SemTxvevaSi konsolze amoibeWdeba ricxvebi 0-dan 9-mde da beWdvis 

pozicia gadainacvlebs Semdeg striqonSi (anu daibeWdeba carieli striqoni). 

 

 do cikli 

do cikli while ciklis msgavsia. gansxvaveba mxolod imaSia, rom igi pirobas 

amowmebs mxolod blokis bolos. es iZleva imis garantias, rom bloki erTxel 

mainc aucileblad Sesruldeba. while ciklis SemTxvevaSi amis garantia TviT 

programistma unda uzrunvelyos, anu iseTi sawyisi mniSvnelobebi mianiWos 

logikur gamosaxulebaSi Semaval cladebs, rom misi mniSvneloba pirvelive 

Sesrulebisas aRmoCndes WeSmariti (true). 

qvemoT, amonabeWdSi 4-2, moyvanilia do ciklis operatoris gamoyenebis 

magaliTi. 

 

amonabeWdi 4-2. Do cikli: Docikli.cs 

using System; 

class Docikli 

{    public static void Main() 

    {        string arCevani; 

        do 

       { //  menius beWdva 

            Console.WriteLine("Cemi misamarTebis wignia\n"); 

            Console.WriteLine("A – daamateT axali misamarTi"); 

            Console.WriteLine("D – waSaleT misamarTi"); 
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            Console.WriteLine("M – SecvaleT misamarTi"); 

            Console.WriteLine("V – daaTvaliereT misamarTebi"); 

            Console.WriteLine("Q - daasruleT\n"); 

            Console.WriteLine("airCieT (A,D,M,V,or Q): "); 

            // Seyavs momxmareblis arCevani 

            arCevani = Console.ReadLine(); 

            // miiRe gadawyvetileba momxmareblis arCevanis mixedviT 

            switch(arCevani) 

            {   case "A": 

                case "a": 

                    Console.WriteLine("Tqven gsurT daamatoT misamarTi."); 

                    break; 

                case "D": 

                case "d": 

                    Console.WriteLine("Tqven gsurT waSaloT an misamarTi."); 

                    break; 

                case "M": 

                case "m": 

                    Console.WriteLine("Tqven gsurT SecvaloT  misamarTi."); 

                    break; 

                case "V": 

                case "v": 

                Console.WriteLine("Tqven gsurT daaTvalieroT misamarTebis sia."); 

                    break; 

                case "Q": 

                case "q": 

                    Console.WriteLine("naxvamdis."); 

                    break; 

                default: 

                    Console.WriteLine("{0} ar aris koreqtuli arCevani", arCevani); 

                    break; 

            } 

            // pauza, romelic momxmarebels arCevanis gakeTebis saSualebas aZlevs  

            Console.Write("daaWireT Enter Rilaks gasagrZeleblad..."); 

            Console.ReadLine();            Console.WriteLine(); 

        } while (arCevani != "Q" && arCevani != "q"); // gaagrZele, manam momxmarebeli 
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 // ar isurvebs damTavrebas 

    }}  

amonabeWdi 4-2 gviCvenebs do ciklis operators moqmedebaSi. do ciklis 

operatoris sintaqsia do { < operatorebi > } while (<logikuri gamosaxuleba >);. aq < 

da > metasimboloebia, anu isini gamoiyeneba sintaqsuri wesis aRsawerad da ar 

warmoadgens enis nawils. 

Main() –meTodSi arCevani cvladi aRwerilia (gamocxadebulia) string tipad.  

Semdeg konsolze ibeWdeba menius winadadebebis mimdevroba. programam unda miiRos 

(Seiyvanos monacemebi) konsolidan, risTvisac gamoyenebulia Console.ReadLine() 

meTodi, romelic momxmareblis mier dabeWdil monacemebs aniWebs myChoic cvlads. 

am cvladis mniSvnelobis mixedviT unda gavakeToT arCevani, ris saukeTeso 

saSualebacaa switch operatori. programaSi didi da patara asos gamoyenebis 

SemTxvevebi gaerTianebulia erT SemTxvevad.  

 

 for cikli 

for cikli muSaobs while ciklis msgavsad, mxolod im gansxvavebiT, rom for 

cikls gaaCnia inicializaciisa da pirobis modifikaciebi. for cikli im 

SemTxvevaSia gamosadegi, roca cnobilia, ramdenjer unda Sesruldes operatorebi 

ciklis SigniT.  for sakvanZo sityvis Semdeg frCxilebSi moTavsebuli gamosaxuleba 

Sedgeba wertil-mZimiT gamoyofili sami seqciisgan. for ciklis operatoris 

sintaqsi Semdegnairad gamoiyureba: (<inicializaciis sia>; <logikuri 

gamosaxuleba>; <iteraciis sia>) { <brZanebebi> }.  

inicializaciis sia aris mZimeebiT gamoyofili gamosaxulebebis mimdevroba. 

es gamosaxulebebi for ciklis arsebobis manZilze mxolod erTxel gamoiTvleba. es 

aris erTjeradi operacia ciklis pirvel Sesrulebamde. es seqcia Cveulebriv 

gamoiyeneba mTeli tipis cvladis inicializaciisTvis (mniSvnelobaTa 

miniWebisTvis), romelic gamoiyeneba, rogorc mTvleli. amis Semdeg xdeba 

logikuri gamosaxulebis gamoTvla. aq aris mxolod erTi logikuri 

gamosaxuleba, magram igi SeiZleba iyos nebismieri sirTulis. mTavaria, iZleodes 

Sedegs true an false. logikuri gamosaxuleba Cveulebriv gamoiyeneba mTvleli 

cvladis mniSvnelobis Sesamowmeblad. rodesac logikuri gamosaxulebis 

mniSvneloba WeSmaritia, sruldeba figurul frCxilebSi moTavsebuli 

operatorebi. amis Semdeg marTva kvlav gadaecema ciklis dasawyiss da gamoiTvleba 

gameorebis sia, romelic Cveulebriv gamoiyeneba mTvlelis gasazrdelad an 

Sesamcireblad. gameorebis sia SeiZleba Seicavdes mZimiT gamoyofil operatorebs, 

magram, rogorc wesi, es mxolod erTi operatoria. amonabeWdi 4-3 gviCvenebs, Tu 

rogor gamoiyeneba  for cikli.     
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amonabeWdi 4-3. For cikli: ForLoop.cs 

using System; 

class Forcikli 

{    public static void Main() 

    {        for (int i=0; i < 20; i++) 

        {            if (i == 10) 

                break; 

            if (i % 2 == 0) 

                continue; 

            Console.Write("{0} ", i);        } 

        Console.WriteLine(); 

    }}  

Cveulebriv  for ciklis operatorebi sruldeba gamxsneli figuruli 

frCxilidan damxurav figurul frCxilamde wyvetis gareSe, Tumca amonabeWdSi 4-3 

mocemulia ori gamonaklisi. es aris if operatorebi, romlebic cvlian programis 

mimdinareobas  for ciklis blokSi.  

pirveli if operatori amowmebs, aris Tu ara i  10-is toli. aq xedavT break 

operatoris sxva gamoyenebas. misi moqmedeba msgavsia selection-operatorebSi misi 

moqmedebisa, rac ganvixileT me-3 TavSi. igi ubralod wyvets cikls da marTvas 

gadascems for blokis momdevno operators.  

Semdegi if operatori gamoiyeneba naSTis gamosaTvlelad. igi amowmebs i 

cvlads luwobaze (aris Tu ara igi oris jeradi). igi iZleva WeSmarit 

mniSvnelobas, Tu i unaSTod iyofa orze (naSTi udris 0). rodesac zemomoyvanili 

piroba WeSmaritia, sruldeba continue operatori, rac iwvevs marTvis gadacemas 

ciklis gameorebis siaSi.  

roca programis marTva aRwevs continue operators an blokis dasasruls, 

iteraciis siaze gadasvla xdeba agreTve ciklis blokis dasrulebisas. es aris 

moqmedebaTa mZimeebiT gamoyofili Tanamimdevroba. amonabeWdSi 4-3 naCvenebia 

standartuli qmedeba, rac gulisxmobs mTvlelis gazrdas. rogorc ki is 

dasruldeba, marTva gadaecema for ciklis logikuri gamosaxulebis gamoTvlas.  

msgavsad while ciklisa  for ciklic grZeldeba manam, sanam logikuri 

gamosaxuleba WeSmaritia. rogorc ki logikuri gamosaxuleba mcdari xdeba, 

marTva gadaecema for blokis momdevno operators. 

ra Tqma unda, break da continue operatorebi SeiZleba gamoyenebul iqnes 

ciklis nebismier operatorSi.   
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foreach cikli 

foreach cikli gamoiyeneba siaSi Semavali elementebis wasakiTxad. igi 

operirebs masivebze an koleqciebze, rogoricaa ArrayList, romelic SegiZliaT 

ixiloT saxelsivrceSi System.Collections. foreach ciklis sintaqsi Semdegnairad 

gamoiyureba:  foreach (<tipi> <elementis saxeli> in <sia>) { <operatorebi> }. tipi 

aris siaSi Semavali elementis tipi. magaliTad, Tu siis tipi aris int[] , maSin tipi 

iqneba int.-i. 

elementis saxeli Tqvens mier arCeuli identifikatoria, romelic SeiZleba 

iyos nebismieri, magram sasurvelia, rom hqondes Sinaarsobrivi datvirTva. 

magaliTad, Tu sia Seicavs adamianTa wlovanebis masivs, maSin Sinaarsobrivi 

saxeli sasurvelia iyos "asaki".  sakvanZo sityva in aucilebelia. 

zogadad, koleqcia aris nebismieri obieqtebis krebuli. System.Collections 

saxelsivrceSi SegviZlia yvela xelmisawvdomi tipi (klasi) vixiloT. 

ciklSi  foreach siidan elementebis wakiTxvisas sia aris mxolod kiTxvadi 

(read-only). es imas niSnavs, rom ver SecvliT masivis elementebs foreach ciklSi.  

yoveli iteraciisas  foreach ciklSi siidan axali mniSvneloba moiTxoveba. es 

grZeldeba manam, sanam cikls SeuZlia, mogvces mniSvneloba. es mniSvneloba 

Tavsdeba elementis cvladSi, romelic mxolod kiTxvadia, rasac mosdevs 

operatorebis foreach ciklis blokis operatorebis Sesruleba. mTeli koleqciis 

gavlis Semdeg marTva gadaecema  foreach blokis momdevno pirvel Sesrulebad 

operators. amonabeWdi 4-4 warmogvidgens  foreach cikls. 

amonabeWdi 4-4. ForEach cikli: ForEachLoop.cs 

using System; 

class ForEachcikli 

{    public static void Main() 

    {        string[] saxelebi = {"xaTuna", "nino", "ia", "Tea"}; 

        foreach (string person in saxelebi) 

        {            Console.WriteLine("{0} ", person);       

  }    

 }} 

amonabeWdSi 4-4 pirveli, rac gavakeTeT Main() meTodis SigniT, aris is, rom 

aRvwereT da mivaniWeT sawyisi mniSvnelobebi saxelebi masivs 4 striqonis saxiT. es 

aris sia, romelic foreach ciklSi gamoiyeneba.  elementad gamoyenebulia cvladi 

saxelad "person", romelSic Tanamimdevrulad Tavsdeba saxelebi masivis yoveli 

Semadgeneli elementi ciklis ganmavlobaSi. manam, sanam masivi iZleva saxelebs, 

viyenebT Console.WriteLine() meTods person cvladis TiToeuli mniSvnelobis ekranze 

amosabeWdad.  
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Tavi V 

meTodebi 

 

am saxelmZRvanelos wina TavebSi programis mTeli funqcionireba ganTavsebuli 

iyo Main() meTodSi. es moxerxebuli iyo mcire programebisTvis, roca vixilavdiT 

programirebis adreul koncefciebs. meTodebi gvexmareba kodis gamoyofaSi 

modulebis saxiT, romlebic mocemul davalebas asruleben. meTodis sinonimebad 

pirvel miaxloebaSi SeiZleba aRviqvaT funqciebi da procedurebi tradiciuli 

programirebis enebidan. mocemul TavSi ganxilulia Semdegi sakiTxebi: 

• meTodis struqtura.  

• gansxvaveba statikur da egzemplaris meTodebs Soris.  

• obieqtis egzemplaris Seqmna.  

• meTodis gamoZaxeba Seqmnili obieqtisTvis.  

• parametrebis 4 tipi.  

• this sakvanZo sityvis gamoyeneba. 

 

meTodis struqtura 

meTodebi saSualebas iZleva, davyoT programa sxvadasxva nawilebad. 

SegviZlia mivawodoT informacia meTodebs. isini Seasruleben erT an met 

operators da dagvibruneben Sedegs. parametrebis gadacemis da maTi 

mniSvnelobebis dabruneba arCeviTia da damokidebulia imaze, Tu ra gvinda, rom 

gaakeTos meTodma. qvemoT moyvanilia meTodis aRweris sintaqsi: 

    atributebi modifikatorebi dabrunebis-tipi meTodis-sasaxeli( parameterebi ) { 

operatorebi } 

atributebsa da modifikatorebs qvemoT ganvixilavT, Semdeg TavebSi. 

dabrunebis tipi (return-type) SeiZleba C#-is nebismieri tipi iyos. igi SeiZleba 

mivaniWoT cvlads Semdgomi gamoyenebisTvis. meTodis saxeli unikaluri 

identifikatoria, romlis saSualebiTac viZaxebT meTods. programis ukeTesi 

kiTxvadobisTvis sasurvelia, rom meTodis saxels Sinaarsobrivi datvirTva 

hqondes da Seesabamebodes im davalebas, romelsac igi asrulebs. parametrebi 

saSualebas iZleva, gavagzavnoT da davabrunoT informacia meTod(idan)Si. 

parametrebi gamoyofilia frCxilebiT. figurul frCxilebSi moTavsebuli 

operatorebi asaxavs meTodis funqcionirebas. 

 

amonabeWdi 5-1. erTi martivi meTodi:  ErTimeTodi.cs 

using System; 

class ErTimeTodi // am klasSi aRwerilia meTodi 
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{    string miiRearCevani()  // uargumentebo meTodi 

    {        string arCevani; 

        // menius beWdva 

     Console.WriteLine("Cemi misamarTebis wignia\n"); 

     Console.WriteLine("A – daamateT axali misamarTi"); 

            Console.WriteLine("D – waSaleT misamarTi"); 

            Console.WriteLine("M – SecvaleT misamarTi"); 

            Console.WriteLine("V – daaTvaliereT misamarTebi"); 

            Console.WriteLine("Q - daasruleT\n"); 

            Console.WriteLine("airCieT (A,D,M,V,or Q): "); 

            // Seyavs momxmareblis arCevani 

            arCevani = Console.ReadLine(); 

        Console.WriteLine(); 

        return arCevani; // meTodi abrunebs Sedegs: momxmareblis arCevans 

    }}  

class mTavari  // es klasi saWiroa progamis gasaSvebad 

{  public static void Main() //mTavari meTodi 

    {        string arCevani; 

        ErTimeTodi meTodisnimuSi = new ErTimeTodi(); 

        do       { 

            arCevani = meTodisnimuSi.miiRearCevani(); 

            //miiRe gadawyvetileba momxmareblis arCevanis mixedviT 

            switch(arCevani) 

            {    case "A": 

                case "a": 

                    Console.WriteLine("gsurT daamatoT misamarTi."); 

                    break; 

                case "D": 

                case "d": 

                    Console.WriteLine("gsurT waSaloT misamarTi."); 

                    break; 

                case "M": 

                case "m": 

                    Console.WriteLine("gsurT SecvaloT misamarTi."); 

                    break; 

                case "V": 

                case "v": 
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                    Console.WriteLine("gsurT daaTvalieroT misamarTi."); 

                    break; 

                case "Q": 

                case "q": 

                    Console.WriteLine("naxvamdis."); 

                    break; 

                default: 

                    Console.WriteLine("{0} ar aris swori arCevani", arCevani); 

                    break; 

            } 

            // pauza, saSualebas iZleva vixiloT Sedegebi 

            Console.WriteLine(); 

            Console.Write("daaWireT Enter Rilaks gasagrZeleblad..."); 

            Console.ReadLine(); 

            Console.WriteLine(); 

        } while (arCevani != "Q" && arCevani != "q"); // gaagrZele, manam momxmarebeli ar 

isurvebs damTavrebas 

    }} 

programa amonabeWdSi 5-1 msgavsia me-4 TavSi mocemuli programisa Docikli, 

garda erTi gansxvavebisa - menius beWdva da informaciis Seyvana Main() meTodidan 

gatanilia axal meTodSi, romelsac ewodeba miiRearCevani(). dabrunebis tipi aris 

string-i. es striqoni gamoiyeneba Main() meTodis switch operatorSi. meTodis saxeli 

"miiRearCevani" SerCeulia imgvarad, rom igi aRwers im qmedebas, romelsac es 

meTodi axdens gaaqtiurebisas. vinaidan frCxilebi carielia,  parametrebis 

saSualebiT informaciis gacvlas meTodsa da ZiriTad programas Soris adgili 

ara aqvs.  

meTodis blokSi pirvelad aRvwereT cvladi arCevani. Tumca mas igive 

saxeli da tipi aqvs, rac arCevani cvlads Main()meTodSi. es orive unikaluri 

cvladebia. es lokaluri cvladebia da mxolod im blokebSia xedvadi (arseboben), 

romlebSic arian aRwerili. sxva sityvebiT rom vTqvaT, arCevani –m araferi icis 

miiRearCevani() –Si arCevani –is Main() meTodSi arsebobis Sesaxeb da piriqiT, e. i. 

Tu CvenTvis cnobili ar aris meTodis teqsti, faqtiurad ar viciT, ra lokaluri 

cvladebia masSi gamoyenebuli. 

miiRearCevani() meTodi beWdavs menius konsolze da Rebulobs momxmareblis 

mier Seyvanil informacias. operatori return ukan abrunebs monacems arCevani 

cvladis saSualebiT meTodis gamomZaxebelTan, romelic moTavsebulia Main() 

meTodSi da aris miiRearCevani()-i. gaiTvaliswineT, rom return operatoris 
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saSualebiT dabrunebuli mniSvneloba imave tipis unda iyos, rac funqciis 

aRweraSi dabrunebis tipi, Cvens SemTxvevaSi - string. 

Main() meTodSi unda SevqmnaT axali ErTimeTodi obieqti, vidre gamoviyenebdeT 

miiRearCevani()-s. es aris miiRearCevani() –s aRweris gamo.  vinaidan miiRearCevani() –s 

aRwerisas ar gamoviyeneT modifikatori static, amitom miiRearCevani() gaxda 

egzemplaris meTodi. gansxvaveba egzemplarisa (klasis) da static meTodebs Soris 

imaSi mdgomareobs, rom klasis mravali egzemplari SeiZleba Seiqmnas da yovel 

egzemplars eqneba sakuTriv misTvis gamoyofili miiRearCevani() meTodi. Tumca, 

roca meTodi aris static, ar arsebobs meTodis araviTari egzemplari da SegiZliaT 

gaaaqtiuroT static meTodis mxolod erTi aRwera.  

amgvarad, rogorc davadgineT, miiRearCevani() ar aris static da amitom 

iZulebuli varT, SevqmnaT axali obieqti imisTvis, rom gamoviyenoT es meTodi. es 

mocemulia aRweraSi ErTimeTodi meTodisnimuSi = new ErTimeTodi(). aRweris marcxena 

mxare warmoadgens miTiTebas obieqtze meTodisnimuSi, romlis tipic aris ErTimeTodi 

(anu meTodisnimuSi miTiTebis – reference - tipis cvladi). meTodisnimuSi cvladi ar 

aris Tavad obieqti, igi aris cvladi, romelic miuTiTebs ErTimeTodi-tipis 

obieqtze. aRweris marjvena mxare warmoadgens miTiTebas axal ErTimeTodi-tipis 

obieqtze. sakvanZo sityva new aris C#-Si operacia, romelic qmnis klasis 

egzemplars obieqtis saxiT specialuri tipis mexsierebaSi, e. w. heap-Si. axla, 

rodesac SevqmeniT ErTimeTodi-tipis obieqtis egzemplari da masze mivuTiTebT 

meTodisnimuSi cvladiT, SegviZlia obieqtis Semadgenel nawilebTan manipulireba am 

cvladis saSualebiT. 

meTodebi, velebi da klasis sxva wevrebi SeiZleba miTiTebul iqnas "." (dot) 

operatoriT. Tu gvsurs miiRearCevani()-s gamoZaxeba, vwerT:  

meTodisnimuSi.miiRearCevani(). amis Semdeg programa asrulebs miiRearCevani() bloks 

da ukan abrunebs Sedegebs. Sedegs vaniWebT arCevani cvlads Main() meTodSi 

miniWebis operatoris saSualebiT "=" (assignment). aqedan programis darCenili 

nawili sruldeba wina TavebSi aRwerilis analogiurad. 

amonabeWdSi 5-2 naCvenebia meTodis parametrebis gadacemis xerxebi. 

gamoyenebulia konstruqciebi parametrebis gagzavnis demonstrirebisTvis. C#-is 

meTodi aRiqvams 4 saxis modifikators:  out, ref, params, da value. am modifikatorebis 

gamoyenebis sailustraciod SevqmeniT klasi meTodebi, romelic Seicavs erT velsa 

da xuT meTods. 

Main()-Si viZaxebT procedura, Gamarjoba, Jami, Secvla meTodebs. vinaidan 

procedura -s x parametrs ar aqvs modifikatori, igi ganixileba value mniSvnelobis 

formalur parametrad. meTodis aRweraSi gamoiyeneba formaluri parametrebi, 
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xolo meTodis gamoZaxebaSi – faqtiuri parametrebi. faqtiuri parametrebia: a,  

b, c,w. formaluri parametrebia:  x,  y,  z, w. faqtiuri mniSvnelobani, 

poziciuri SesabamisobiT, eniWeba formalur argumentebs (es realurad xdeba 

argumentis faqtiuri mniSvnelobis gadaweriT stack-Si. stack-i aris imgvarad 

organizebuli mexsiereba, rom masSi Cawerili bolo informacia ikiTxeba pirveli. 

analogia cecxlsasroli iaraRis mWidTan - bolos Cadebuli tyvia gaisvris 

pirveli. meTodi iyenebs stack-Si Caweril monacemebs, xolo dasrulebisas 

aTavisuflebs stack-is mexsierebas). value modifikatoriT mocemuli formaluri 

cvladebi (parametrebi) lokaluria da maTi nebismieri cvlileba ar moqmedebs 

faqtiur  cvladebze, romelTac gamomZaxebeli faqtobriv argumentebad iyenebs.  

 

amonabeWdi 5-2. meTodis parametrebi:  meTodisparametrebi.cs 

class meTodebi 

{       int w=7; 

// x parametris gagzavna mniSvlelobiT value (gagzavna, igulisxmeba), y  ref  

// (gagzavna /miReba), da z  out (miReba) 

 public  void procedura(int x, ref int y, out int z,int w)  

 {// x=1,y=1,w=3,this.w=5 

Console.WriteLine("x={0},y={1},w={2},this.w={3}",x,y,w,this.w); 

  x++;  y++;z = 5;// x=2,y=2 

 }  

 // Rebulobs parametrebis cvlad raodenobas 

 public static int Jami(params int[] ricxvebi)  

 {  int jami = 0; 

  foreach (int i in ricxvebi) 

   jami += i; 

  return jami; 

 } 

 /* qvemoT mocemulia meTodebis gadatvirTvis magaliTi, ori Tanamosaxele, 

magram sxvadasxva parametrebiani meTodis saxiT. */   

 public  void Gamarjoba(string saxeli, string TavsarTi) 

 {  Console.WriteLine("mogesalmebiT, " + TavsarTi + " " + saxeli); 

 }  

 public  void Gamarjoba(string saxeli) 

 { this.Gamarjoba(saxeli, "");  

 }  

 public static void Secvla(int[] arr) 
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 {arr[0]=888;   // axdens originaluri elementis cvlilebas. 

arr = new int[5] {-3, -1, -2, -3, -4};   // cvlis mxolod lokalur mniSvnelobas. 

Console.WriteLine("meTodis SigniT pirveli elementis mniSvnelobaa: {0}",arr[0]); 

 } 

public static void SecvlamiT(ref int[] arr) 

 {          arr[0]=888;   // axdens originaluri elementis cvlilebas. 

  arr = new int[5] {-3, -1, -2, -3, -4};   /* cvlis originaluri elementebis 

mniSvnelobebs da mexsierebaSi miTiTebis mniSvnelobas anu sawyis misamarTs */ 

Console.WriteLine("meTodis SigniT pirveli elementis mniSvnelobaa: {0}",arr[0]); 

 }} 

class mTavari 

{        public static void Main() 

 {int a = 1, b = 1, w=3, c;  // c ar sWirdeba sawyisi mniSvnelobebis miniWeba 

  meTodebi meTodisnimuSi = new meTodebi (); 

meTodisnimuSi.procedura (a, ref b, out c,w); 

// a - gadaecema mniSvnelobiT, b – miTiTebiT, c - dabrunebiT  

  Console.WriteLine("{0} {1} {2}", a, b, c);  // 1 2 5 

  int total = meTodebi.Jami(4, 3, 2, 1);   // abrunebs 10 

  meTodisnimuSi.Gamarjoba("Tengiz", "batono");  

// meTodebis arCeva argumentebis mixedviT 

  meTodisnimuSi.Gamarjoba("xaTuna"); 

  int[] masivi = {1,4,5}; 

  Console.WriteLine("Main-is SigniT, meTodis gamoZaxebamde, pirveli 

elementia : {0}", masivi [0]); 

  meTodebi.Secvla(masivi); 

  Console.WriteLine("Main-is SigniT, meTodis gamoZaxebis Semdeg, pirveli 

elementia: {0}", masivi [0]); 

 } 

int[] masivimit = {1,4,5}; 

  Console.WriteLine("Main-is SigniT, meTodis gamoZaxebamde, pirveli 

elementia : {0}", masivimit [0]); 

  meTodebi.SecvlamiT(ref masivimit); 

  Console.WriteLine("Main-is SigniT, meTodis gamoZaxebis Semdeg, pirveli 

elementia: {0}", masivimit [0]); 

} 

programis gamosavalia: 

x=1,y=1,w=3,this.w=7 
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1 2 5 

mogesalmebiT, batono Tengiz 

mogesalmebiT,  xaTuna 

Main-is SigniT, meTodis gamoZaxebamde, pirveli elementia : 1 

meTodis SigniT pirveli elementis mniSvnelobaa: -3 

Main-is SigniT, meTodis gamoZaxebis Semdeg, pirveli elementia: 888 

Main-is SigniT, meTodis gamoZaxebamde, pirveli elementia : 1 

meTodis SigniT pirveli elementis mniSvnelobaa: -3 

Main-is SigniT, meTodis gamoZaxebis Semdeg, pirveli elementia: -3 

procedura da jamiMmeTodebis gamoZaxeba gansxvavebulia Main()-Si 

gamoyenebuli gamoZaxebebisgan. meTodisnimuSi miTiTebis (reference) nacvlad 

viyenebT sityvas meTodebi, vinaidan statikuri meTodebia da ar Txouloben 

egzemplaris Seqmnas. klasis SigniT meTodis gamosaZaxeblad viyenebT sakvanZo 

sityvas this, magaliTad: (this.Gamarjoba(saxeli, ""));. es sakvanZo sityva aseve 

SeiZleba gamoviyenoT klasSi gansazRvruli da Tanamosaxele formaluri 

argumentis gasarCevad, rac naCvenebia procedura-Si w cvladis magaliTze.  meTodi 

saxelad procedura iyenebs ref parametrs. es gulisxmobs imas, rom miTiTeba 

parametrze (misamarTi) gadaecema meTods. es miTiTeba imave obieqtze miuTiTebs e. 

w. heap-Si, razec faqtobrivi argumenti meTodis gamoZaxebaSi. (heap-s uwodeben 

obieqtebis gansaTavsebel mexsierebas. aqve SegaxsenebT, rom obieqti warmoadgens 

klasis egzemplars (nimuSs). erT klass SeiZleba uamravi obieqti Seesabamebodes. 

ref imas niSnavs, rom formaluri argumentis mniSvnelobis nebismieri cvlileba 

iwvevs faqtiuri argumentis mniSvnelobis Sesabamis cvlilebas. mniSvnelobis 

cvladebis SemTxvevaSi kodi ar cvlis miTiTebas, magram igi iwvevs miTiTebuli 

obieqtis cvlilebebs. masivebis gadacemis SemTxvevaSi maTi elementebis 

mniSvneloba yovelTvis icvleba, vinaidan masivi Tavad gaxlavT miTiTebis tipis. 

es naCvenebia Secvla meTodis magaliTze. im SemTxvevaSi, Tu gvsurs SevcvaloT 

miTiTebis mniSvneloba (anu fizikuri misamarTi mexsierebaSi), unda gamoviyenoT ref 

modifikatori, rac Cans SecvlamiT meTodis magaliTze. 

sakvanZo sityva out gamoiyeneba iseTi formaluri parametrebisTvis, 

romlebic meTodis gamoZaxebisas arafers Rebuloben, xolo meTodis 

Sesrulebisas mxolod ukan abruneben mniSvnelobebs. es ufro efeqturia, vinaidan 

programa meTodSi ar axorcielebs damatebiT kopirebas. es lokalur kompiuterze 

did efeqts ar iZleva. ra Tqma unda, qselSi ganawinebuli procesis SemTxvevaSi, 

roca informaciis gadacema xdeba sakomunikacio gzebiT out parametris gamoyenebas 

meti upiratesoba aqvs.  
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meTods procedura aqvs out parametri. out parametri mxolod ukan abrunebs 

mniSvnelobas gamomZaxebel funqciaSi. meTodis Sesrulebis dawyebisas misi 

mniSvneloba ganusazRvrelia, Sesabamisad, misi gamoyeneba ar SeiZleba manam, sanam 

ar mivaniWebT raime mniSvnelobas. meTodis Sesrulebis Sedegad out parametris 

mniSvneloba mieniWeba Sesabamisi faqtobrivi argumentis cvlads. out parametrs 

aucileblad unda mivaniWoT mniSvneloba meTodidan dabrunebamde. meTodidan 

dabruneba xdeba misi bolo operatoris Sesrulebisas an return operatoris 

Sesrulebisas. es ukanaskneli gamoiyeneba iseT meTodebSi, romlebic abruneben 

mniSvnelobebs. 

mocemulia meTodebis gadatvirTvis magaliTi, ori Tanamosaxele magram 

sxvadasxva parametrebiani meTodis saxiT. Tanamosaxele meTodebidan meTodis 

arCeva xdeba argumentebis mixedviT. e. w meTodis signatura: raodenoba, tipebi da 

poziciuri Sesabamisoba. 

  params parametri saSualebas iZleva, meTodi aRvweroT imgvarad, rom man 

miiRos cvladi raodenobis argumentebi. es parametri unda iyos 

erTganzomilebiani an uswormasworo (jagged) masivi. meTodi Jami ()-is 

gamoZaxebisas argumentebad vagzavniT mZimiT gamoyofil parametrebs. argumentTa 

raodenoba sxvadasxva mimarTvisas SeiZleba iyos cvladi. TviT meTodis kodSi 

viyenebT foreach cikls argumentebis jamis gamosaTvlelad. params parametri 

ganixileba mxolod, rogorc Semavali da misi nebismieri cvlileba lokaluria. 

amonabeWdSi 5-2 mocemulia ramdenime meTodis magaliTi, romlebic ukan 

abruneben mniSvnelobas. rekursiuli funqciis saxelebi mTavredeba aso r-iT. 

 

amonabeWdi 5-2. ararekursiuli da rekursiuli meTodebi. funqciebi.cs 

using System; 

namespace TB_moc1 

{ class meTodebi 

 {         // funqciis gansazRvra 

  public static double FactorialR(int n) // rekursiuli 

  { if(n==0) 

   {return 1;} 

     else 

   {return n*FactorialR(n-1);} 

  }  

  public static double Factorial(int n) 

  {         double F=1; 

   for(int i=2;i<=n;i++) 
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   { F=F*i;   } 

   return F; 

  }  

  public static double FsumR(int n,double[] a) // rekursiuli 

  { if(n==0) 

   {return Math.Sqrt(a[n]);} 

      else 

   {return Math.Sqrt(a[n-1]+FsumR(n-1,a));} 

  }  

  public static double Fsum(int n, double[] a) 

  { double S=0; 

   for(int i=0;i<n;i++) 

   {S=Math.Sqrt(S+a[i]);} 

      return S; 

  }} 

  class mTavari 

 { static void Main() 

  { int x=10; double Z;  

double [] a={0,1,2,3,4,5,6,7,8,9 };              

Z=meTodebi.FactorialR(x); 

    Console.WriteLine("x={0},FactorialR={1}",x,Z); 

   Z=meTodebi.Factorial(x); 

            Console.WriteLine("x={0},Factorial={1}",x,Z); 

 int xx=10;Console.WriteLine("x={0},FsumR(xx,a)={1}",xx,meTodebi.FsumR(xx,a)); 

        Console.WriteLine("x={0},Fsum(xx,a) ={1}",xx,meTodebi.Fsum(xx,a)); 

  }}} 

 

programis gamosavali: 

x=10,FactorialR=3628800 

x=10,Factorial=3628800 

x=10,FsumR(xx,a)=3.51282632199425 

x=10,Fsum(xx,a)  =3.51282632199425 

 

zemomoyvanil meTodebSi gamoiTvleba ricxvis faqtoriali n! da jami 

121 aaaa nnn +++ −− K Cveulebrivi da rekursiuli xerxiT. rekursiuli aris 

iseTi meTodi, romelic sakuTar kodSi Seicavs Tavis Tavze mimarTvas.  
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Tavi VI 

 saxelsivrceebi 

 

am TavSi ganxilulia Semdegi sakiTxebi: 

• saxelsivrcis cneba.  

• using direqtivis gamoyeneba.  

• alias direqtivis gamoyeneba.  

• saxelsivrcis wevrebi. 

 

1-el TavSi ganvixileT using System direqtiva MogesalmebaT programaSi. es 

direqtiva System saxelsivrcis wevrebis gamoyenebis saSualebas iZleva.  

saxelsivrce aris C#-programis elementi, romelic Seqmnilia Tqveni programis 

organizebisTvis. igi agreTve uzrunvelyofs saxelebis konfliqtis Tavidan 

acilebas. saxelsivrcis Semotana mogvianebiT Tavidan agvacilebs saxelebis 

kolizias, Tu moindomebT am kodis xelaxal gamoyenebas.  

saxelsivrceebi ar Seesabameba failis an direqtoriis saxelebs., Tumca maT 

gasagebad SeiZleba gamoiyenoT es analogia.  

 

amonabeWdi 6-1.  C# saxelsivrceebi:  saxelsivrceC_Sarpi.cs 

// saxelsivrcis aRwera 

using System; 

// saxelsivrce zeda 

namespace zeda  

{    // programis sawyisi klasi 

    class ziriTadi 

    {        // Main iwyebs programis Sesrulebas. 

        public static void Main()  

        {            // konsolze beWdva 

            Console.WriteLine("es aris axali zeda saxelsivrce.");  

        }}}  

amonabeWdSi 6-1 naCvenebia, Tu rogor SevqmnaT saxelsivrce. Cven aRvwerT 

axal saxelsivrces sityvis namespace CasmiT zeda-s win. figurul frCxilebSi 

moTavsebulia zeda saxelsivrcis wevrebi. 

amonabeWdi 6-2. erTmaneTSi Cawyobili saxelsivrceebi 1:  Cawyobili dSaxelsivrce1.cs 

using System; 

namespace zeda 

{    namespace qveda 
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    {        class ziriTadi 

        {            public static void Main()  

            {                Console.WriteLine("es aris axali saswavlo saxelsivrce."); 

            } 

        }}} 

saxelsivrceebi  warmoadgens Tqveni kodis (programis)  sistematizaciis 

saSualebas. saxelsivrceebis organizeba ierarqiuli principiT xdeba. ufro 

zogad saxelebs aTavsebT zemoT, xolo naklebad zogads – qvemoT (xisebri 

sruqtura). es ierarqiuli struqtura SeiZleba warmovadginoT saxelsivrceebis 

erTmaneTSi moTavsebiT. amonabeWdi 6-2. gviCvenebs, Tu rogor warmovadginoT 

ierarqiuli saxelsivrceebi. 

 

amonabeWdi 6-3. erTmaneTSi Cawyobili saxelsivrceebi 2:  CawyobiliSaxelsivrce2.cs 

using System; 

namespace zeda.qveda  

{    class ziriTadi 

    {        public static void Main()  

        {            Console.WriteLine("es aris axali saswavlo saxelsivrce.");  

        }}} 

amonabeWdi 6-3 gviCvenebs ierarqiuli saxelsivrceebis warmodgenis sxva gzas. 

igi axdens ierarqiuli saxelsivrcis aRweras wertilis gamoyenebiT zeda-sa da 

qveda-s Soris. Sedegi zustad igivea, rac amonabeWdSi 6-2.  ra Tqma unda, 

amonabeWdi 6-3 Casawerad ufro advilia.  

 

amonabeWdi 6-4. saxelsivrce wevrebis gamoZaxeba:  Saxelsivrcegamozaxeba.cs 

// saxelsivrcis Ddeklaracia 

using System; 

namespace zeda  

{    // Cawyobili saxelsivrce 

   namespace qveda  

    {        class magaliTi1  

        {            public static void beWdva()  

            { Console.WriteLine("sxva saxelsivrcis wevris gamoZaxebis pirveli 

magaliTi.."); 

            }}} 

    // programis sawyisi klasi 

    class Saxelsivrcisgamozaxeba  
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    {        public static void Main()  

        {            // konsolze beWdva 

            qveda.magaliTi1.beWdva();  

            qveda.magaliTi2.beWdva();  

        }}} 

// zeda saxelsivrcis msgavsi  Cawyobili saxelsivrce 

namespace zeda.qveda  

{    class magaliTi2  

    {        public static void beWdva()  

     { Console.WriteLine("sxva saxelsivrcis wevris gamoZaxebis meore magaliTi."); 

        } 

    } 

} 

amonabeWdi 6-4  gviCvenebs magaliTs, Tu rogor mivmarToT saxelsivrces 

sruli saxeliT. srulad kvalificirebuli saxeli moicavs yovel elements, 

dawyebuli saxelsivrcis mTavari saxelidan da damTavrebuli meTodis saxeliT. 

zemomoyvanil magaliTSi saxelsivrce zeda moicavs saxelsivrces   qveda-s klasiT  

magaliTi1 da meTodiT beWdva.  Main()-i  gamoiZaxebs meTods saxeliT qveda.magaliTi1. 

beWdva() vinaidan Main()meTodi  moTavsebulia saxelsivrceSi zeda, kvalificirebul 

saxelSi zeda-s miTiTeba ar aris saWiro. e. i. kvalificirebul saxelSi 

miTiTebuli saxelsivrcis zeda donis is saxelsivrcec igulisxmeba, romelsac 

ekuTvnis gamomZaxebeli meTodi. programis elementebis ierarqia sqematurad 

xisebri struqturiT gamoxatulia nax. 6.1. 

nax. 6.1. 

 

globaluri usaxelo 

saxelsivrce 

 

zeda(saxelsivrce) System(saxelsivrce) 

 

qveda(saxelsivrce) 
 

Console(klasi) 
 

WriteLine(meTodi) 
 

Saxelsivrcisgamozaxeba(klasi

) 

Main()(meTodi) magaliTi1(klasi) 
 

magaliTi2(klasi) 
 

beWdva(meTodi) 

 
beWdva(meTodi) 
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amonabeWdis 6-4 bolos damatebiT gamoyenebulia saxelsivrce zeda.qveda. 

klasebi  magaliTi1 da magaliTi2 orive ekuTvnis erTsa da imave saxelsivrces. isini 

SesaZlebelia moTavsebul iqnes sxvadasxva failebSi da ekuTvnodes erTsa da 

imave saxelsivrces. Main()-Si beWdva()- meTodi gamoiZaxeba  saxeliT 

qveda.magaliTi2.beWdva(). miuxedavad imisa, rom magaliTi2.beWdva() gansazRvrulia im 

saxelsivrcis figurul frCxilebs gareT, romelSic gansazRvrulia Main()- 

meTodi, ar aris saWiro, rom saxelsivrce zeda iyos srulad kvalificirebuli 

saxelis nawili. es imitom xdeba, rom Saxelsivrcisgamozaxeba klasi, Main() meTodi da 

magaliTi2 klasi ekuTvnis saxelsivrces zeda. SevniSnoT, rom savaldebuloa 

mxolod srulad kvalificirebuli saxelis unikaluroba. vinaidan erTi da igive 

saxeli beWdva() sxvadasxva klasebs ekuTvnis, am SemTxvevaSi, calsaxoba daculia 

da pirveli da meore gamoZaxebisas sxvadasxva meTodebi sruldeba anu 

 zeda.qveda.magaliTi1.beWdva(); da 

 zeda.qveda.magaliTi2.beWdva();  miuxedavad aSkara msgavsebisa, mainc gansxvavebuli 

saxelebia. 

  

amonabeWdi 6-5.  direqtivebis gamoyeneba:  direqtivebisgamoyeneba.cs 

// saxelsivrcis Ddeklaracia 

using System; 

using zeda.qveda; 

    // programis sawyisi klasi 

class Direqtivis gamoyeneba  

{       public static void Main()  

    {        // saxelsivrcis wevris gamoZaxeba 

        magaliTi.bewdva();  

    } 

} 

// saxelsivrce 

namespace zeda.qveda  

{    class magaliTi  

    {        public static void bewdva()  

        {            Console.WriteLine("using direqtivis gamoyenebis magaliTi."); 

        } 

    } 

} 

  Tu gsurT gamoiZaxoT meTodi srulad kvalificirebuli saxelis gareSe, 

SegiZliaT gamoiyenoT using direqtiva. amonabeWdSi 6-5 naCvenebia ori using 
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direqtiva. pirvelia using System, msgavsi direqtiva nanaxi gaqvT am 

saxelmZRvanelos yovel amonabeWdSi. is saSualebas iZleva, davbeWdoT System 

saxelsivrcis meTodebis saxelebi sityva System-is gareSe. Console aris klasi, 

romelic System saxelsivrcis wevria, meTodiT WriteLine(). srulad 

kvalificirebuli saxelia System.Console.WriteLine(...). 

analogiurad, direqtiva using zeda.qveda gamoviyenoT zeda.qveda saxelsivrcis 

wevrebi srulad kvalificirebuli saxelebis gareSe. amis gamo yovelTvis, roca 

gvinda gamoviyenoT bewdva() meTodi, vbeWdavT magaliTi.bewdva()-s 

zeda.qveda.magaliTi.bewdva()-is magivrad. 

saxelis identificireba xdeba jer im saxelsivrceSi, sadac is 

moTavsebulia, xolo warumateblobis SemTxvevaSi using direqtivebiT gansazRvrul 

saxelsivrceebSi. 

  

amonabeWdi 6-6.  Alias direqtiva:  Aliasdirectiva.cs 

using System; 

using csTut = zeda.qveda.magaliTi; // alias –Semoklebuli saxeli 

class AliasDirective  

{    public static void Main()  

    {        // saxelsivrcis wevris gamoZaxeba 

        csTut.bewdva(); 

        bewdva(); 

    } 

    //potenciurad aracalsaxa meTodi 

    static void bewdva()  

    {       Console.WriteLine("ar aris wevri zeda.qveda.magaliTi."); 

    } 

} 

 

// saxelsivrce 

namespace zeda.qveda  

{    class magaliTi  

    {        public static void bewdva()  

        {            Console.WriteLine("es aris wevri zeda.qveda.magaliTi."); 

        } 

    } 

} 
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zogjer SegxvdebaT grZeli saxelsivrce da moisurvebT, Semoklebulad 

mimarToT mas. es gaaumjobesebs programis kiTxvadobas da Tavidan agacilebT 

saxelebis konfliqts. amonabeWdi 6-6 gviCvenebs, Tu rogor SevqmnaT fsevdonimi 

Semdegi direqtiviT using csTut = zeda.qveda.magaliTi. axla gamosaxuleba csTut 

SesaZlebelia gamoviyenoT yvelgan zeda.qveda.magaliTi adgilas. Cven amas viyenebT 

Main()-Si. Main()-i iZaxebs bewdva() meTods AliasDirectiv klasidan. es imave saxelis 

meTodia, rac bewdva() meTodi magaliTi klasSi. mizezi imisa, rom orive meTodi 

SeiZleba gamoZaxebul iqnes erTi da imave saxeliT, aris is, rom  bewdva() meTodi 

magaliTi klasSi kvalificirebulia csTut fsevdonimiT. rogorc magaliTidan Cans, 

fsevdonimis gansazRvrisas klasis saxelic SeiZleba iqnes gamoyenebuli. es 

saSualebas aZlevs kompilators, zustad gansazRvros, romeli meTodi 

Seasrulos. 

SecdomiT rom gamogvetovebina csTut meTodis gamoZaxebaSi, maSin 

kompilatori orjer gamoiZaxebda bewdva() meTods AliasDirective klasidan. 

aqamde Cvens saxelsivrceebSi mxolod klasebi iyo moTavsebuli. ra Tqma 

unda, saxelsivrceebi sxva tipebsac moicaven, rogorc qvemoT cxrilSia naCvenebi: 

 

Classes Enumerations 

Structures Delegates 

Interfaces  
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Tavi VII 

 Sesavali klasebSi 

 

ganxilulia Semdegi sakiTxebi: 

• konstruqtorebis gamoyeneba.  

• gansxvaveba statikur da egzemplaris wevrebs Soris.  

• destruqtorebi.  

• klasis wevrebi. 

am saxelmZRvanelos dasawyisidan viyenebT termins "klasebi". axla ufro 

dawvrilebiT ganvixilavT, Tu ras warmoadgens klasi da rogor SevqmnaT is. 

klasis aRwera iwyeba sakvanZo sityviT class, romelsac mosdevs klasis saxeli da 

figurul frCxilebSi moTavsebuli klasis wevrebis simravle. yovel klass 

gaaCnia (cxadi an aracxadi) konstruqtori (klasis saxelis mqone meTod(eb)i), 

romelic yovelTvis gamoiZaxeba, roca iqmneba klasis egzemplari. 

konstruqtorebis daniSnulebaa klasis wevrebis inicializacia (sawyisi 

mniSvnelobebis miniWeba) klasis egzemplaris Seqnisas. 

konstruqtorebs ar gaaCniaT dasabrunebeli mniSvnelobebi da yovelTvis aqvT 

igive saxeli, rac klass. 

amonabeWdSi 7-1 mocemulia klasis magaliTi. 

 

amonabeWdi 7-1.  klasebis magaliTi :  Klasebi.cs 

// saxelsivrcis deklaracia 

using System; 
// damxmare klasi 
class Gamomyvani  
{    string striqoni; 
    // konstruqtori 
    public Gamomyvani(string Semavali)  
    {        striqoni = Semavali;    } 
 // egzemplaris meTodi  

   public void striqonisbeWdva()  
    {        Console.WriteLine("{0}", striqoni);    } 
 
    // Ddestruqtori 
    ~Gamomyvani()  
    {  // zogierTi resursis ganTavisufleba 

    }} 
// programis sawyisi klasi 

class MagaliTi  
{    // Main iwyebs programis Sesrulebas 

 public static void Main()  
    {        // Gamomyvani-is egzemplaris Seqmna 



 
-60- 

 Gamomyvani outCl = new Gamomyvani("es ibeWdeba gamomyvani klasis mier ."); 
        // Gamomyvani  klasis meTodis gamoZaxeba 

        outCl.striqonisbeWdva();  
    }} 

amonabeWdi 7-1 gviCvenebs or klass. zeda klass aqvs konstruqtori, 

egzemplaris meTodi (arastatikuri) da destruqtori. mas aseve gaaCnia veli 

saxelad striqoni. Cvens SemTxvevaSi Gamomyvani konstruqtori Rebulobs string tipis 

arguments Semavali. es striqoni mieniWeba klasis vels striqoni. ar aris 

savaldebulo, konstruqtori cxadad aRvweroT. im SemTxvevaSi, Tu klasSi 

konsruqtori ar aris, gamoiZaxeba winaswar gansazRvruli standartuli 

konstruqtori. igi unda warmovidginoT, rogorc ubralo konstruqtori 

argumentebis gareSe. igi mianiWebs standartul sawyis mniSvnelobebs velebs 

(magaliTad, 0-s). konstruqtori SeiZleba gamoviyenoT sakuTar inicializerTanac 

(sawyisi mniSvnelobebis mimniWebeli konstruqtori). qvemoT moyvanilia magaliTi: 

    public Gamomyvani() : this("Tandayolili striqoni kostruqtorisTvis") { } 

warmovidginoT, rom mocemuli konstruqtori moTavsebulia klasSi 

Gamomyvani amonabeWdSi 7-1. am konstruqtors mosdevs inicializeri. niSani ":" 

aRniSnavs inicializeris dasawyiss, romelsac mosdevs this sakvanZo sityva. 

sakvanZo sityva this miuTiTebs klasis egzemplaris konkretul obieqtze. am 

SemTxvevaSi gamoiZaxeba konstruqtori, romelic gansazRvrulia imave obieqtSi. 

sakvanZo sitvas this mosdevs frCxilebSi moTavsebuli striqoni. faqtiurad amis 

Sesrulebis Sedegad xdeba Gamomyvani klasis konstruqtoris gamoZaxeba, vinaidan 

misi formaluri parametri imave tipisaa, rac this gamoZaxebaSi. inicializacia imis 

garantiaa, rom klasis egzemplaris Seqmnisas klasis velebs eqnebaT klasis 

avtoris mier gansazRvruli mniSvnelobebi. klasis egzemplaris Seqmna am 

SemTxvevaSi unda xdebodes Semdegnairad:  Gamomyvani outCl = new Gamomyvani();  

zeda magaliTi gviCvenebs Tu, rogor SeiZleba gaaCndes klass mravali 

konstruqtori. gansazRvruli klasis konstruqtoris gamoZaxeba damokidebulia 

parametrebis raodenobaze da yoveli parametris tipze. 

 arsebobs ori tipis klasis wevrebi: egzemplaris da statikuri (static). 

egzemplaris wevrebi ekuTvnis konkretul obieqts, romelic iqmneba klasis 

safuZvelze da romelsac vuwodebT klasis egzemplars. MagaliTi-Si Main() meTodi 

qmnis Gamomyvani-is egzemplars saxelad outCl. Tqven SegiZliaT SeqmnaT Gamomyvani 

klasis uamravi egzemlari sxvadasxva saxelebiT. TiToeuli es egzemplari calke, 

damoukideblad arsebulia. magaliTad, Tu SeqmniT Gamomyvani klasis or 

egzemplars, rogorc naCvenebia qvemoT: 

    Gamomyvani oc1 = new Gamomyvani("Gamomyvani1");   
    Gamomyvani oc2 = new Gamomyvani("Gamomyvani2"); 
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Cven SevqmeniT Gamomyvani-s ori sxvadasxva egzemplari sakuTari striqoni 

velebiTa da sakuTari striqonisbeWdva() meTodebiT. statikuri wevrebi egzemplaris 

Seqmnis dros ar monawileoben. Tu klasi aris static, SegiZliaT mimarToT mas 

Semdegi sintaqsis gamoyenebiT <klasis saxeli>.<statikuri wevris 

saxeli>. egzemplarebis saxelebia oc1 da oc2.   

davuSvaT Gamomyvani aqvs Semdegi  static meTodi: 

    public static void mbeWdavi()  

    {        Console.WriteLine("es aris erT-erTi CemTagani.");    } 

 Main()-dan igi unda gamoiZaxoT  Semdegnairad: 

    Gamomyvani.mbeWdavi(); 

klasis statikuri wevrebi unda iqnes gamoZaxebuli klasis saxeliT da ara 

maTi egzemplaris saxeliT. es imas niSnavs, rom ar aris saWiro klasis 

egzemplaris Seqmna misi statikuri wevrebis gamosayeneblad. yovelTvis arsebobs 

statikuri wevrebis mxolod erTi asli. statikuri wevrebis saukeTeso gamoyenebaa, 

roca ar moiTxoveba Sualeduri mdgomareoba, magaliTad, rogoricaa maTematikuri 

funqciebi. NET Frameworks klasebis ZiriTadi biblioTeka mscorlib Seicavs Math 

klass da intensiurad iyenebs statikur wevrebs. 

konstruqtorebis Semdegi tipia static konstruqtori. igi gamoiyeneba klasSi 

statikuri velebis inicializaciisTvis. static konstruqtoris aRwera xdeba 

sakvanZo sityvis static saSualebiT konstruqtoris saxelis win. static 

konstruqtoris gamoZaxeba xdeba mxolod erTxel da yvela sxva konstruqtorze 

adre. 

klass Gamomyvani agreTve aqvs destruqtori. destruqtori gamoiyureba 

konstruqtoris msgavsad. gansxvaveba mxolod imaSia, rom win aqvs tildis niSani 

"~" . igi ar Rebulobs parametrebs da arc ukan abrunebs mniSvnelobas. 

destruqtori gamoiyeneba im resursebis gamosaTavisufleblad, romelsac klasi 

iyenebs misi arsebobis ganmavlobaSi. Cveulebriv igi gamoiZaxeba, rodesac C#-is 

gamoyenebuli da ukve arasaWiro mexsierebis koleqtori (garbage collector) 

gadawyvets klasis mier dakavebuli mexsierebis resursis gamoTavisuflebas.  

aqamde ganvixileT mxolod klasis wevrebi, rogoricaa velebi, meTodebi, 

kostruqtorebi da destruqtorebi. qvemoT moyvanilia klasis wevrTa SesaZlo 

tipebis sruli nusxa: Constructors, Fields, Destructors, Methods, Properties, Indexers, 

Delegates, Events , Nested Classes. isini ganxilulia momdevno TavebSi. 
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Tavi VIII 

klasis memkvidreobiToba 

 

am TavSi ganxilulia Semdegi sakiTxebi: 

• ZiriTadi klasi; 

• warmoebuli klasi; 

• warmoebuli klasidan ZiriTadi klasis inicializacia; 

• ZiriTadi klasis wevrebis gamoZaxeba; 

• ZiriTadi klasis wevrebis dafarva. 

memkvidreobiToba aris obieqturad orientirebuli programirebis koncefciis 

erT-erTi mTavari nawili. igi saSualebas iZleva, ganmeorebiT gamoviyenoT 

arsebuli kodi. kodis ganmeorebiT gamoyeneba zogavs programirebis dros da 

zrdis mis xarisxsa da saimedoobas.    

 

amonabeWdi 8-1.  memkvidreobiToba:  sabazoklasi.cs 

using System; 

public class MSobeliklasi 

{    public MSobeliklasi() 

    {        Console.WriteLine("mSobeli konstruqtori."); 

    } 

    public void bewdva() 

    {        Console.WriteLine("me var mSobeli klasi."); 

    } 

} 

public class Svilobili : MSobeliklasi 

{    public Svilobili()//konstruqtori 

    {        Console.WriteLine("Svilobili konstruqtori."); 

    } 

    public static void Main() 

    {        Svilobili Svili = new Svilobili(); 

        Svili.bewdva(); 

    } 

}  

gamosavali: 

mSobeli konstruqtori. 

Svilobili konstruqtori. 

me var mSobeli klasi. 
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amonabeWdi 8-1 warmogvidgens or klass. zeda klass ewodeba MSobeliklasi, 

xolo warmoebul klass - Svilobili. am ukanasknelis Seqmnisas gvsurs, rom man 

SeZlos MSobeliklasi-Si arsebuli kodis gamoyeneba. 

pirvel rigSi unda aRvweroT MSobeliklasi, rogorc Svilobili-is ZiriTadi 

(sabazo klasi). es xorcieldeba Svilobili-is aRweraSi Semdegnairad: class Svilobili : 

MSobeliklasi. sabazo klasis aRwera xdeba ori wertilis damatebiT warmoebuli 

klasis saxelis Semdeg, rasac mosdevs ZiriTadi klasis saxeli. 

C#-i uzrunvelyofs mxolod mxolobiT memkvidreobiTobas (ara mravlobiTs, 

xisebri mimarTeba). amitom TiToeuli warmoebuli klasisTvis SegviZlia 

ganvsazRvroT mxolod erTi sabazo klasi. Tumca C#-i interfeisebis (interface) 

mravlobiTi memkvidreobiTobis (grafisebri mimarTeba) saSualebas iZleva. Svilobili 

klass aqvs zustad igive SesaZleblobebi, rac MSobeliklasi klass. ufro metic, 

SeiZleba iTqvas, rom Svilobili aris MSobeliklasi-i. es naCvenebia Svilobili-is Main() 

meTodSi, roca gamoiZaxeba bewdva() meTodi. Svilobili-s ar gaaCnia sakuTari bewdva() 

meTodi. is iyenebs MSobeliklasi-is bewdva() meTods. Sedegebi SegiZliaT ixiloT 

programis gamosavalis mesame striqonSi. 

sabazo klasis egzemplari avtomaturad iqmneba warmoebuli klasis 

egzemplaramde. SevniSnoT, rom amonabeWdis 8-1 gamosavalSi Cans, rom MSobeliklasi-is 

konstruqtori sruldeba Svilobili-is konstruqtoris win. 

 

amonabeWdi 8-2.  warmoebuli klasis komunikacia sabazo klasTan:   

sabazosTansaubari.cs 

using System; 

 public class MSobeli 

{    string mSobelistriqoni; 

    public MSobeli() 

    {        Console.WriteLine("mSobeli konstruqtori."); 

    } 

    public MSobeli(string striqoni) 

    {        mSobelistriqoni = striqoni; 

        Console.WriteLine(mSobelistriqoni); 

    } 

    public void bewdva() 

    {        Console.WriteLine("me var mSobeli klasi."); 

    } 

} 
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 public class Svili : MSobeli 

{    public Svili() : base("warmoebulidan") 

    {        Console.WriteLine("Svilobili konstruqtori."); 

    } 

    public new void bewdva() 

    {        base.bewdva(); 

        Console.WriteLine("me var Svili klasi."); 

    } 

    public static void Main() 

    {        Svili Svili = new Svili(); 

        Svili.bewdva(); 

        ((MSobeli)Svili).bewdva(); 

    } 

} 

programis gamosavali: 

warmoebulidan 

Svilobili konstruqtori. 

me var mSobeli klasi. 

me var Svili klasi. 

me var mSobeli klasi. 

warmoebul klass (Svili) SeuZlia urTierToba sabazo klasTan (MSobeli) 

egzemplaris Seqmnis procesSi. amonabeWdSi 8-2 naCvenebia, Tu rogor xdeba es Svili-

is konstruqtoris aRwerisas. ori wertili ":" da sakvanZo sityva base iZaxebs 

sabazo klasis (MSobeli) konstruqtors Sesabamisi parametrebis siiT. gamosavalis 

pirveli striqoni warmogvidgens sabazo klasis (MSobeli)konstruqtors, romelic 

gamoiZaxeba striqoniT "warmoebulidan ". 

xandaxan SeiZleba dagvWirdes sabazo klasSi (MSobeli) arsebuli meTodis 

Secvla sakuTari meTodiT. klasi Svili axdens sakuTari bewdva() meTodis aRweras. 

warmoebuli klasis bewdva() meTodi faravs sabazo klasis bewdva() meTods, ris 

Sedegadac sabazo klasis bewdva() meTodi ar gamoiZaxeba, Tu ar mivmarTeT sxva 

specialur saSualebas. 

warmoebuli klasis bewdva() meTodSi SegviZlia Riad gamoviZaxoT sabazo 

klasis bewdva() meTodi. es xorcieldeba "base" prefiqsis gamoyenebiT. sakvanZo 

sityva "base" saSualebas iZleva, gamoviyenoT sabazo klasis public (sajaro) an 

protected (daculi) wevrebi. warmoebuli klasis bewdva() meTodis Sedegi moyvanilia 

programis gamosavalSi, me-3 da me-4 striqonebSi. 
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sabazo klasis (MSobeli) wevrTa mimarTva SeiZleba Riad. es xorcieldeba 

Svili class Main() meTodis bolo operatoris saSualebiT. SegaxsenebT, rom 

warmoebuli klasi warmoadgens sabazo klasis specializacias (dakonkretebas, 

dazustebas, gafarToebas). es faqti saSualebas iZleva, movaxdinoT warmoebuli 

klasis tipis gardaqmna anu gavxadoT igi sabazo klasis egzemplarad. amonabeWdis 

8-2 bolo striqoni gviCvenebs, rom MSobeli klasis bewdva() meTodi namdvilad 

Sesruldeba. 

Svili klasis bewdva() meTodis modifikatori new saSualebas iZleva, davfaroT 

MSobeli klasis bewdva() meTodi. es aSkarad agvacilebs Tavidan e. w. polimorfizms 

(erTi da imave saxeliT sxvadasxva meTodis Sesruleba). new modifikatoris gareSe 

kompilatori ubralod gamoitanda SemCnevis Setyobinebas. 
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Tavi IX 

 polimorfizmi 

 

am TavSi ganxilulia Semdegi sakiTxebi: 

• polimorfizmis cneba; 

• virtualuri meTodis Seqmna;  

• virtualuri meTodis Canacvleba; 

• polimorfizmis gamoyeneba programaSi; 

• programis sruqtura da damuSavebis procesi.   

 

polimorfizmSi igulisxmeba Tanamosaxele meTodis mier sxvadasxva kodis 

Sesruleba. magaliTad, "+" aRniSnavs ricxvebis Sekrebasac da striqonebis 

konkatenaciasac. polimorfizmis ganxorcieleba SesaZlebelia meTodebis 

gadatvirTvis, interfeisebis da memkvidreobiTobis gamoyenebiT. es ukanaskneli 

saSualebas gvaZlevs, dinamiurad (programis Sesrulebisas) gamoviyenoT 

warmoebuli klasis meTodebi sabazo klasze miTiTebis gziT. es Zalze 

moxerxebulia, roca vaniWebT obieqtebis jgufs masivs, xolo Semdgom 

TiToeulisTvis viZaxebT Sesabamis meTods. ar aris aucilebeli, rom maT hqondeT 

erTi da igive tipi. Tumca, Tu isini dakavSirebulni arian memkvidreobiTobiT, 

SegiZliaT daamatoT isini masivs, rogorc memkvidreobiTi tipi. Tu maT yvelas 

meTodis saziaro saxeli aqvT, yoveli obieqtis Sesabamisi meTodi gamoiZaxeba. am 

TavSi moTxrobilia, Tu rogor xorcieldeba es. 

 

amonabeWdi 9-1. sabazo klasi virtualuri meTodiT.: Daxazeobieqti.cs 

using System; 

public class Daxazeobieqti 

{    public virtual void Xazva() 

    {        Console.WriteLine("me mxolod xazvadi sawyisi obieqti var.."); 

    } 

}  

amonabeWdi 9-1 gviCvenebs Daxazeobieqti klass. igi aris sabazo klasi danarCeni 

klasebisTvis. mas aqvs erTaderTi meTodi saxelad Xazva(). Xazva() meTods aqvs 

modifikatori virtual. modifikatori virtual  gviCvenebs, rom warmoebul klasSi 

SeiZleba moxdes am meTodis Canacvleba.  Daxazeobieqti klasis Xazva() meTodi axdens 

mxolod erTaderT qmedebas – konsolze beWdavs winadadebas "me mxolod xazvadi 

sawyisi obieqti var.". 
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amonabeWdi 9-2.  warmoebuli klasebi Camnacvlebeli meTodebiT: Wrfe.cs, Wre.cs, da 

Kvadrati.cs 

using System; 

public class Wrfe : Daxazeobieqti 

{    public override void Xazva() 

    {        Console.WriteLine("me var wrfe."); 

    } 

} 

public class Wre : Daxazeobieqti 

{    public override void Xazva() 

    {        Console.WriteLine("me var wre."); 

    } 

} 

public class Kvadrati : Daxazeobieqti 

{    public override void Xazva() 

    {        Console.WriteLine("me var kvadrati."); 

    } 

}  
amonabeWdze 9-2 naCvenebia sami klasi. es klasebi warmoebulia 

(memkvidreobas iRebs) Daxazeobieqti klasidan. yovel klass aqvs Xazva() meTodi da 

yovel Xazva() meTods aqvs override modifikatori.  override modifikatori nebarTvas 

iZleva, rom misi Sesabamisi sabazo klasis virtual meTodi Canacvlebul iqnes override 

modifikatoriani meTodiT programis Sesrulebis dros. Canacvleba (override) 

moxdeba mxolod im SemTxvevaSi, Tu miTiTeba xdeba sabazo klasis saSualebiT. 

Camnacvlebel meTodebs unda hqondeT erTi da igive signatura (parametrebi da 

tipebi), saxeli, parametrebis raodenoba, rogorc sabazo klasis Casanacvlebel 

virtual meTods. 

 

amonabeWdi 9-3. polimorfizmis ganxorcieleba: XazvaDemo.cs 

using System; 

public class XazvaDemo 

{    public static int Main( ) 

    {        Daxazeobieqti[] dObj = new Daxazeobieqti[4]; 

        dObj[0] = new Wrfe(); 

        dObj[1] = new Wre(); 
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        dObj[2] = new Kvadrati(); 

        dObj[3] = new Daxazeobieqti(); 

        foreach (Daxazeobieqti xazvaObj in dObj) 

        {            xazvaObj.Xazva();        } 

        return 0;    }} 
amonabeWdi 9-3 warmogvidgens programas, romelic iyenebs amonabeWdiT 9-1 da 

amonabeWdiT 9-2 gansazRvrul klasebs. es programa ganaxorcielebs polimorfizms.  

XazvaDemo klasis Main() meTodSi iqmneba masivi. am masivis tipi aris Daxazeobieqti 

klasi. masivi dObj inicializaciisas Seicavs Daxazeobieqti tipis oTx obieqts. 

vinaidan isini memkvidreobiT dakavSirebulni arian Daxazeobieqti sabazo 

klasTan, klasebi Wrfe, Wre da Kvadrati SeiZleba mivaniWoT dObj masivs. am saSualebis 

gareSe ver SevZlebdiT gansxvavebuli tipebisgan Sedgenili masivis Seqmnas. 

memkvidreobiToba saSualebas gvaZlevs, SevqmnaT sabazo klasis msgavsi obieqtebi. 

masivis Seqmnis Semdeg  foreach cikli gaivlis masivis yovel elements. am 

ciklSi Xazva() meTodi gamoiZaxeba dObj masivis yoveli elementisTvis. vinaidan 

adgili aqvs polimorfizms, yoveli Sesrulebis drois momentSi gaaqtiurdeba 

arsebuli tipis obieqti. miTiTebis tipi dObj masivisTvis aris Daxazeobieqti. Tumca 

warmoebuli klasi yovel momentSi Caanacvlebs Daxazeobieqti klasis virtual Xazva() 

meTods. es iwvevs Canacvlebuli Xazva() meTodis Sesrulebas, rodesac viyenebT 

miTiTebas Daxazeobieqti klasze dObj masivis saSualebiT. qvemoT moyvanilia programis 

gamosavali:  

me var wrfe 

me var wre.  

me var kvadrati.  

me mxolod xazvadi sawyisi obieqti var. 

override modifikatoriT Xazva() meTodi sruldeba yoveli warmoebuli 

klasisTvis, rogorc naCvenebia XazvaDemo programaSi. bolo striqons beWdavs 

Daxazeobieqti klasis virtual Xazva() meTodi. es imitom xdeba, rom Sesrulebis drois 

tipi masivis oTxive elementisTvis aris Daxazeobieqti obieqti. 

am TavSi moyvanili magaliTis kompilireba SeiZleba Semdegi striqonis 

saSualebiT: 

    csc XazvaDemo.cs Daxazeobieqti.cs Wre.cs Wrfe.cs Kvadrati.cs 

igi qmnis fails XazvaDemo.exe, romelic SeTanxmebisamebr emTxveva brZanebis 

striqonis pirveli failis saxels.  

zogadad C# programis sruqtura da damuSavebis procesi  warmodgenilia 

nax.-ze 9.1.  
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nax. 9.1. 

 

 

erTi da igive saxelsivrce SeiZleba sxvadasxva failebSi iyos 

ganTavsebuli. Tu saxelsivrce mocemuli ar aris, igulisxmeba usaxelo 

globaluri saxelsivrce. umartivesi SemTxvevaa: erTi klasi, erTi faili, 

usaxelo saxelsivrce.  

mSobliuri

manqanuri 

kodi  
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Semsulebeli 
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exe faili ILSualeduri 

kodi(nakrebi) 

 

kompilatori
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(mscorlib.dll) 
 

NETMODUL
E 

statikuri 

biblioTeka 

sawyisi 

teqsti 

 

raime exe 
faili 

 

faili.cs 1 
 

faili.cs 2 
 

faili.cs 3 
 

saxelsivrce 

1 

saxelsivrce 

2 

saxelsivrce 

3 

klasi 1 

 
klasi 2 

 
klasi 3 

 

mTodebi 

 
velebi 

 
Tvisebebi 

 
Tvisebebi 

konstruqtori 

destruqtori 

dinamiuri 

biblioTeka 

DLL 

NETMODULE 
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Tavi X 

 Tvisebebi (Properties) 

 

ganvixilavT Semdeg sakiTxebs: 

• Tvisebebis cneba; 

• Tvisebebis aRwera;  

• mxolod wakiTxvadi Tviseba; 

• mxolod Caweradi Tviseba.  

Tvisebebi saSualebas iZleva vakontroloT klasis velebSi informaciis Cawera 

da wakiTxva. C#-i saSualebas iZleva Tvisebebi garegnulad iseve gamoviyenoT, 

rogorc velebs viyenebT. imisTvis, rom ukeT gavigoT, Tu ra rols TamaSoben 

Tvisebebi, ganvixiloT, rogor xdeba velebis dacva (inkafsulacia) tradiciuli 

meTodebis gamoyenebiT.  

 

amonabeWdi 10-1. klasis velebisadmi mimarTvis tradiciuli xerxi:  Accessors.cs 

using System; 

public class TvisebebisSemcveli 

{    private int raimeTviseba = 0; 

 

    public int miiReRaimeTviseba() 

    {        return raimeTviseba; 

    } 

    public void CarTeRaimeTviseba(int TvisebismniSvneloba) 

    {        raimeTviseba = TvisebismniSvneloba; 

    }} 

public class Tvisebebistesti 

{    public static int Main(string[] argumentebi) 

    {  TvisebebisSemcveli TvisebSemc = new TvisebebisSemcveli(); 

        TvisebSemc.CarTeRaimeTviseba(5); 

        Console.WriteLine("Tvisebis mniSvneloba: {0}", TvisebSemc.miiReRaimeTviseba()); 

        return 0; 

    }}  

amonabeWdSi 10-1 naCvenebia klasis velebis cvlilebis tradiciuli meTodi. 

aseT vels Seicavs klasi  TvisebebisSemcveli. mas aqvs ori meTodi: miiReRaimeTviseba() 

da CarTeRaimeTviseba(). meTodi miiReRaimeTviseba() abrunebs (iZleva) velis 

raimeTviseba mniSvnelobas. meTodi CarTeRaimeTviseba() aniWebs mniSvnelobas vels 

raimeTviseba. 
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Tvisebebistesti klasi iyenebs TvisebebisSemcveli klasis meTods, raTa miiRos 

raimeTviseba velis mniSvneloba. Main() meTodi qmnis TvisebebisSemcveli tipis axal 

obieqts TvisebSemc. Semdeg TvisebSemc-i CarTeRaimeTviseba meTodis saSualebiT aniWebs 

mniSvnelobas 5 klasis (TvisebebisSemcveli) sakuTar vels raimeTviseba. Semdeg 

programa beWdavs am Tvisebis mniSvnelobas Console.WriteLine() meTodis saSualebiT. 

Tvisebis mniSvnelobis misaRebad gamoiyeneba TvisebSemc-obieqtis meTodi 

miiReRaimeTviseba(). konsolze ibeWdeba mniSvneloba "Property Value: 5". 

velebidan monacemTa miRebis es meTodi kargia, vinaidan eTanadeba 

inkafsulaciis (hermetizaciis, dacvis) obieqtze orientirebul Sexedulebebs. Tu 

vels (cvlads) raimeTviseba-s SevcvliT int tipidan byte tipze, programa kvlav 

imuSavebs. igive ufro iolad SeiZleba ganxorcieldes Tvisebebis saSualebiT. 

 

amonabeWdSi 10-2. klasis velebisadmi mimarTva Tvisebebis gamoyenebiT:  Tvisebebi.cs 

using System; 

public class TvisebebisSemcveli 

{    private int raimeTviseba = 0; 

    public int RaimeTviseba 

    {        get 

       { 

            return raimeTviseba; 

        } 

            set 

       {    raimeTviseba = value; 

        }}} 

public class Tvisebebistesti 

{    public static int Main(string[] argumentebi) 

    {   TvisebebisSemcveli TvisebSemc = new TvisebebisSemcveli(); 

        TvisebSemc.RaimeTviseba = 5; 

        Console.WriteLine("Tvisebis mniSvneloba: {0}", TvisebSemc.RaimeTviseba); 

        return 0; 

    }}  

amonabeWdSi 10-2 naCvenebia, Tu rogor SevqmnaT da gamoviyenoT Tvisebebi. 

TvisebebisSemcveli klasi aRwers Tvisebas RaimeTviseba. SevniSnoT, rom pirveli aso 

asomTavrulia. mxolod amiT gansxvavdeba Tvisebis saxeli RaimeTviseba velis 

saxelisgan raimeTviseba. Tvisebas aqvs ori aqsesori: get da set.  aqsesori get ukan 

abrunebs raimeTviseba velis mniSvnelobas, xolo set aqsesori aniWebs value-s 
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mniSvnelobas raimeTviseba vels. set aqsesorSi gamoyenebuli value warmoadgens C#-is 

sakvanZo sityvas.   

Tvisebebistesti klasi iyenebs RaimeTviseba Tvisebas TvisebebisSemcveli klasSi. 

Main() meTodis pirveli striqoni qmnis TvisebebisSemcveli obieqtis obieqts saxelad 

TvisebSemc. Semdeg raimeTviseba vels eniWeba mniSvneloba 5 TvisebSemc obieqtis 

RaimeTviseba Tvisebis gamoyenebiT. TvisebebisTvis mniSvnelobis miniWeba 

velebisTvis mniSvnelobis miniWebis msgavsia. 

amis Semdeg Console.WriteLine() meTodi beWdavs TvisebSemc-is raimeTviseba velis 

mniSvnelobas. es xdeba TvisebSemc obieqtis RaimeTviseba Tvisebis saSualebiT da es 

kvlav ufro advilia, vinaidan viyenebT Tvisebas ise, TiTqos igi veli iyos. 

Tvisebebi mxolod wakiTxvadi SeiZleba gavxadoT. amis ganxorcieleba 

SeiZleba, Tu maT aRweraSi gamoviyenebT mxolod get aqsesors. 

 

amonabeWdi 10-3.  mxolod wakiTxvadi Tviseba:  MxolodwakiTxvadiTvis.cs 

using System; 

public class TvisebebisSemcveli 

{    private int raimeTviseba = 0; 

    public TvisebebisSemcveli(int TvisebismniSvneloba) 

    {        raimeTviseba = TvisebismniSvneloba; 

    } 

    public int RaimeTviseba 

    {   get 

       {  return raimeTviseba; 

        }}} 

public class Tvisebebistesti 

{ 

    public static int Main(string[] argumentebi) 

    {   TvisebebisSemcveli TvisebSemc = new TvisebebisSemcveli(5); 

        Console.WriteLine("Tvisebis mniSvneloba: {0}", TvisebSemc.RaimeTviseba); 

        return 0; 

    }} 

  amonabeWdi 10-3 gviCvenebs mxolod wakiTxvad Tvisebebs. TvisebebisSemcveli 

klass aqvs Tviseba RaimeTviseba, romelic mxolod get aqsesors iyenebs. igi tovebs  

set aqsesors. am gansakuTrebul TvisebebisSemcveli klass gaaCnia konstruqtori, 

romelic Rebulobs int parametrs. 
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Tvisebebistesti klasis Main() meTodi qmnis axal TvisebebisSemcveli obieqts 

saxelad TvisebSemc. TvisebSemc obieqtis Seqmnisas gamoiyeneba TvisebebisSemcveliis 

konstruqtori, romelic Rebulobs int parametrs. am SemTxvevaSi es aris 5.   

vinaidan TvisebebisSemcveli klasis RaimeTviseba Tviseba mxolod wakiTxvadia, 

ar arsebobs sxva gza raimeTviseba velis mniSvnelobis Sesacvlelad. Tu CasvamT 

programaSi TvisebSemc.RaimeTviseba = 7, misi kompilireba ar moxdeba, vinaidan 

RaimeTviseba mxolod wakiTxvadia. roca RaimeTviseba Tviseba gamoiyeneba 

Console.WriteLine() meTodSi, is mSvenivrad muSaobs. es xdeba imis gamo, rom 

wakiTxvis operacia aaqtiurebs Tvisebis RaimeTviseba mxolod get aqsesors. 

 

amonabeWdi 10-4. mxolod Caweradi Tviseba: MxolodCaweradiTvis.cs 

using System; 

public class TvisebebisSemcveli 

{    private int raimeTviseba = 0; 

    public int RaimeTviseba 

    { 

        set 

       {    raimeTviseba = value; 

            Console.WriteLine("raime Tviseba tolia {0}", raimeTviseba); 

        }}} 

public class Tvisebebistesti 

{    public static int Main(string[] argumentebi) 

    {   TvisebebisSemcveli TvisebSemc = new TvisebebisSemcveli(); 

        TvisebSemc.RaimeTviseba = 5; 

        return 0; 

    }} 
amonabeWdi 10-4 gviCvenebs, Tu rogor SevqmnaT mxolod Caweradi Tviseba. am 

SemTxvevaSi get aqsesori amoiReba TvisebebisSemcveli klasis RaimeTviseba Tvisebidan. 

set aqsesori daemateba. ibeWdeba raimeTviseba velis mniSvneloba imis Semdeg, rac 

igi Seicvleba. 

Tvisebebistesti klasis Main() meTodi qmnis am klasis egzemplars standartuli 

konstruqtoris saSualebiT. Semdeg igi iyenebs TvisebSemc obieqtis RaimeTviseba 

Tvisebas raimeTviseba velisTvis mniSvnelobis 5 misaniWeblad. igi aaqtiurebs 

TvisebSemc obieqtis set aqsesors, romelic aniWebs raimeTviseba vels mniSvnelobas 5 

da konsolze beWdavs: "raime Tviseba tolia 5". 
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Tavi XI 

 indeqserebi (Indexers) 

 

ganvixilavT Semdeg sakiTxebs: 

• indeqseris cneba;  

• indeqseris aRwera;  

• indeqseris gadatvirTva;  

• mravalparametriani indeqseris gamoyeneba.  

indeqserebi saSualebas iZleva, gamoiyenoT klasis egzemplarebi masivebis 

msgavsad. klasis SigniT Tqveni survilisamebr marTavT mniSvnelobaTa koleqcias. 

es obieqtebi SeiZleba iyos klasebis sasruli simravleebi, sxva masivebi an 

monacemTa sxva komplesuri struqturebi. klasis Sida aRwerisgan miuxedavad, misi 

wevrebis gamoyeneba SeiZleba indeqserebis saSualebiT, rogorc naCvenebia qvemoT 

magaliTSi. 

 

amonabeWdi 11-1. indeqseris magaliTi: indeqseri.cs 

using System; 

class MTeliindeqseri 

{    private string[] monacemebi; 

    public MTeliindeqseri(int zoma)//klasis konstruqtori 

    {        monacemebi = new string[zoma];//qmnis striqonebis masivs 

        for (int i=0; i < zoma; i++) 

        {       monacemebi[i] = "carieli"; 

        } 

    } 

    public string this[int pozicia] 

    { 

        get 

       {    return monacemebi[pozicia]; 

        } 

        set 

       {  monacemebi[pozicia] = value; 

        } 

    } 

    static void Main(string[] argumentebi) 

    {   int zoma = 10; 
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        MTeliindeqseri indeqseri = new MTeliindeqseri(zoma); 

        indeqseri[9] = "raime mniSvneloba"; 

        indeqseri[3] = "sxva mniSvneloba"; 

        indeqseri[5] = "nebismieri mniSvneloba"; 

        Console.WriteLine("\nindeqseris gamosavali\n"); 

        for (int i=0; i < zoma; i++) 

        {   Console.WriteLine("indeqseri[{0}]: {1}", i, indeqseri[i]); 

        } 

    } 

}  

amonabeWdi 11-1   gviCvenebs Tu, rogor aRvweroT da gamoviyenoT indeqseri.  

MTeliindeqseri klass aqvs string masivi saxelad  monacemebi. es aris kerZo (Sida 

moxmarebis) masivi, romelsac gare momxmarebeli ver xedavs. am masivis 

inicializacia xdeba konstruqtoriT, romelic Rebulobs int zoma parametrs, qmnis 

monacemebi masivs da yovel vels avsebs sityviT "carieli". 

klasis Semdegi wevria indeqseri, romelic ganisazRvreba sakvanZo sityvis 

this da kvadratuli frCxilebiT this[int pozicia]. igi Rebulobs erTaderT poziciur 

parametrs pozicia. rogorc mixvdebodiT, indeqseris aRwera Tvisebis aRweris 

msgavsia. mas aqvs get da set aqsesorebi, romelTa gamoyenebac zustad iseTivea, 

rogorc TvisebebSi. indeqseri ukan abrunebs string-s, rogorc naCvenebia indeqseris 

aRweraSi string dabrunebis tipis saSualebiT. 

Main() meTodi ubralod qmnis axal MTeliindeqseri obieqts, amatebs mas raRac 

mniSvnelobebs da beWdavs Sedegebs. qvemoT moyvanilia gamosavali: 

indeqseri[0]: carieli 

indeqseri[1]: carieli 

indeqseri[2]: carieli 

indeqseri[3]: sxva mniSvneloba 

indeqseri[4]: carieli 

indeqseri[5]: nebismieri mniSvneloba 

indeqseri[6]: carieli 

indeqseri[7]: carieli 

indeqseri[8]: carieli 

indeqseri[9]: raime mniSvneloba 

 

masivis elementebis gansazRvrisTvis mraval enaSi indeqsad miRebulia 

integer-is tipis gamoyeneba, magram C#-Si es ufro farTodaa warmodgenili. 
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indeqserebi SeiZleba aRiweron mravali parametriT da yovel maTgans SeiZleba 

hqondes sxvadasxva tipi. damatebiTi parametrebi gamoiyofa mZimeebiT iseve, 

rogorc meTodis parametrebis siaSi. indeqserebisTvis dasaSvebi parametrebis 

tipebia: integers, enums, da strings. garda amisa, indeqserebi SeiZleba iyos 

gadatvirTuli. amonabeWdSi 11-2 imgvarad SevcvaleT wina programa, rom 

indeqserebs mieRoT gansxvavebuli tipebi.   

 

amonabeWdi 11-2.  Oindeqserebis gadatvirTva: indexergad.cs 

using System; 

class Indeqgad 

{   private string[] monacemebi; 

    private int         arrZoma; 

    public Indeqgad(int zoma) 

    {   arrZoma = zoma; 

        monacemebi = new string[zoma]; 

        for (int i=0; i < zoma; i++) 

        {    monacemebi[i] = "carieli"; 

        } 

    } 

    public string this[int pozicia] 

    { 

        get 

       {   return monacemebi[pozicia]; 

        } 

        set 

       { 

            monacemebi[pozicia] = value; 

        } 

    } 

    public string this[string monacemi] 

    { 

        get 

       {   int mTvleli = 0; 

            for (int i=0; i < arrZoma; i++) 

            {   if (monacemebi[i] == monacemi) 
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                { mTvleli++; 

                } 

            } 

            return mTvleli.ToString(); 

        } 

        set 

       { 

            for (int i=0; i < arrZoma; i++) 

            {  if (monacemebi[i] == monacemi) 

                {  monacemebi[i] = value; 

                } 

            } 

        } 

    } 

    static void Main(string[] argumentebi) 

    { 

        int zoma = 10; 

        Indeqgad indeqseri = new Indeqgad(zoma); 

        indeqseri[9] = "raime mniSvneloba"; 

        indeqseri[3] = "sxva mniSvneloba"; 

        indeqseri[5] = "nebismieri mniSvneloba "; 

        indeqseri["carieli"] = "mniSvnelobis armqone"; 

        Console.WriteLine("\nindeqseris gamosavali:\n"); 

        for (int i=0; i < zoma; i++) 

        { Console.WriteLine("indeqseri[{0}]: {1}", i, indeqseri[i]); 

        } 

        Console.WriteLine("\nraodenoba \" mniSvnelobis armqone \" wevrebis: {0}", 

indeqseri["mniSvnelobis armqone "]); 

    } 

} 
amonabeWdSi 11-2 gviCvenebs, Tu rogor gadavtvirToT indeqserebi. pirveli 

indeqseri int tipis pozicia parametriT igivea, rac amonabeWdSi 11-1, Tumca aris 

axali indeqseric, romelic Rebulobs string parametrs. axali indeqseris get 

aqsesori ukan abrunebs ricxvis string warmodgenas (striqonis saxiT warmodgenas), 

romelic eTanadeba monacemi parametris mniSvnelobas. set aqsesori  cvlis masivis 
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yovel elements, romelsac indeqseris miniWebaSi eTanadeba monacemi parametris 

mniSvneloba. 

indeqseris, romelic Rebulobs string parametrs, gadatvirTvis qceva 

warmodgenilia Main() meTodis amonabeWdSi 11-2. igi aaqtiurebs set aqsesors, 

romelic aniWebs "mniSvnelobis armqone" mniSvnelobas indeqseri klasis yovel wevrs, 

romelsac aqvs mniSvneloba "carieli". igi iyenebs Semdeg operators: indeqseri["carieli"] 

= "mniSvnelobis armqone";. roca daibeWdeba indeqseri klasis yoveli elementi, 

amonabeWdis bolo striqoni gviCvenebs im elementTa raodenobas, romelTa 

mniSvnelobacaa "mniSvnelobis armqone". es xdeba get aqsesoris Semdegi operatoris 

gamoZaxebiT. qvemoT moyvanilia gamosavali: 

indeqseris gamosavali: 

indeqseri[0]: mniSvnelobis armqone 

indeqseri[1]: mniSvnelobis armqone 

indeqseri[2]: mniSvnelobis armqone 

indeqseri[3]: sxva mniSvneloba 

indeqseri[4]: mniSvnelobis armqone 

indeqseri[5]: nebismieri mniSvneloba 

indeqseri[6]: mniSvnelobis armqone 

indeqseri[7]: mniSvnelobis armqone 

indeqseri[8]: mniSvnelobis armqone 

indeqseri[9]: raime mniSvneloba 

raodenoba "mniSvnelobis armqone" wevrebis: 0 

amonabeWdSi 11-2 orive indeqseris erTsa da imave klasSi Tanaarsebobis 

mizezi mdgomareobs imaSi, rom maT aqvT sxvadasxva signaturebi. indeqseris 

signatura ganisazRvreba parametrebis raodenobiTa da tipiT indeqseris 

parametrebis siaSi. klass SeuZlia, gaarkvios signaturis mixedviT, Tu romeli 

indeqseri gamoiZaxos. indeqserebi mravali parametriT SesaZlebelia aRiweros 

qvemomoyvanilis msgavsad: 

    public object this[int param1, ..., int paramN] 
    { 
        get 
   {  // garkveuli  procesi da klasis raime monacemebis mniSvnelobis  miReba 
    } 
        set 
 {  // garkveuli  procesi da klasis raime monacemebis mniSvnelobis  

dayeneba     }    } 
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Tavi XII 

struqturebi (Structs) 

 

ganvixilavT Semdeg sakiTxebs: 

• struqturis cneba da daniSnuleba; 

• struqturis aRwera;  

• struqturis gamoyeneba. 

 

struqturebi saSualebas iZleva, SevqmnaT mniSvnelobis tipis axali obieqtebi, 

romlebic msgavsia tipebis: int, float, bool da a. S. rodis gamoiyeneba struqturebi 

klasebis magivrad? davfiqrdeT, rodis viyenebT mniSvnelobis zemoCamoTvlil 

tipebs. maT gaaCniaT mniSvnelobani, romlebzec  SesaZlebelia gansxvavebuli 

operaciebis Catareba. zogadad SeiZleba iTqvas, rom Tu obieqti didi ar aris da 

mas Zalian xSirad vxmarobT, efeqturobidan gamomdinare, sjobs gamoviyenoT 

struqturebi da ara klasebi. qvemoT moyvanilia struqturis magaliTi.  

 

amonabeWdi 12-1.  struqturis magaliTi:  StruqturismagaliTi.cs 

using System; 

struct Wertili 

{   public int x; 

    public int y; 

    public Wertili(int x, int y) 

    {   this.x = x; 

        this.y = y; 

    } 

    public Wertili Daamate(Wertili pt) 

    {   Wertili axaliPt; 

        axaliPt.x = x + pt.x; 

        axaliPt.y = y + pt.y; 

        return axaliPt; 

    } 

} 

class Struqturis magaliTi 

{    static void Main(string[] argumentebi) 

    {   Wertili pt1 = new Wertili(1, 1); 

        Wertili pt2 = new Wertili(2, 2); 
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        Wertili pt3; 

        pt3 = pt1.Daamate(pt2); 

        Console.WriteLine("pt3: {0}:{1}", pt3.x, pt3.y); 

    } 

}  
amonabeWdi 12-1 gviCvenebs, Tu rogor aRvweroT da gamoviyenoT struqtura. 

struqturis ZiriTadi formati klasis msgavsia, Tumca aris gansxvavebebi, 

romelTac SevexebiT mogvianebiT. sityva struct sakvanZoa da am sityviT iwyeba 

struqturis aRwera. Wertili struqturas aqvs konstruqtori, romelic velebs x da y 

aniWebs formaluri argumentebis mniSvnelobebs. mas agreTve aqvs meTodi Daamate(), 

romelic Rebulobs sxva Wertili tipis struqturas, umatebs mas am struqturas da 

ukan abrunebs, rogorc axal struqturas. 

Daamate() meTodSi aris Wertili struqturis aRwera. msgavsad klasisa, aqac ar 

aris new operatoris gamoyenebis saWiroeba. roca es xdeba, iqmneba struqtura 

aracxadi konstruqtoris saSualebiT. aracxadi konstruqtori struqturis 

TiToeul vels aniWebs standartiT gansazRvrul mniSvnelobebs, magaliTad, 

mTelebs 0-s, mcuravwertilianebs 0.0-s, xolo logikurebs - false. uparametrebo 

konstruqtorebis cxadad gamoyeneba struqturaSi daSvebuli ar aris. 

Tumca ar aris savaldebulo new operatoris struqturis inicializacia, 

amonabeWdSi 12-1 pt1 da pt2 Wertili tipis struqturebi inicializirebulia Wertili 

struqturaSi aRwerili konstruqtoriT. mesame Wertili struqtura pt3 aRwerilia da 

iyenebs aracxad konstruqtors, vinaidan ara aqvs mniSvneloba, ra monacemebi iqneba 

am struqturaSi. pt1 struqturis Daamate() meTodi gaaqtiurebisas agzavnis pt2 

struqturas, rogorc parametrs. Sedegi mieniWeba pt3-s, rac gviCvenebs imas, rom 

struqtura SeiZleba sxva value (mniSvnelobis) tipis cvladebis msgavsad iqnes 

gamoyenebuli. qvemoT moyvanilia amonabeWdis 12-1 Sedegebi: 

 pt3: 3:3 

Semdegi gansxvaveba struqturasa da klass Soris imaSi mdgomareobs, rom 

struqturas ar SeiZleba hqondes destruqtori, aseve struqturas ar SeiZleba 

hqondes memkvidreobiToba sxva klasebTan da struqturebTan. ra Tqma unda, 

struqturas SeiZleba hqondes memkvidreobiToba interfeisebTan (msgavsia klasebis, 

romelTac ar aqvT meTodis realizacia, aqvT mxolod meTodis saxeli da 

gamoyenebuli parametrebis sia). nebismier klasi an struqtura, romelic 

memkvidreobiT Rebulobs intrfeisidan valdebulia moaxdinos am interfeisSi 

aRwerili meTodebis aRwera (realizacia). interfeisebi ufro dawvrilebiT 

ganxilulia Semdeg TavSi.  

 



 
-81- 

TaviLXIII 

interfeisebi (Interfaces, urTierTSekavSirebebi) 

 

ganxilulia Semdegi sakiTxebi: 

• interfeisis daniSnuleba;  

• interfeisis aRwera;  

• interfeisis gamoyeneba;  

• interfeisis memkvidreobiTobis gamoyeneba. 

    

interfeisi klasis msgavsad gamoiyureba. igi Seicavs mxolod meTodebis, 

Tvisebebis, indeqserebis, movlenebis saTaurebs, maTi realizaciis gareSe (anu 

100% abstraqtuli klasia, am ukanasknelSi zogierTi meTodi SeiZleba 

realizebuli iyos). maTi  realizacia (dakonkreteba) xdeba im struqturebsa da 

klasebSi, romlebic maT iReben, rogorc memkvidreobas. ibadeba kiTxva, Tu ra 

sargebloba moaqvs interfeisebs, Tu maTSi ar aris funqcionaluroba 

(meTodebi). es sasargebloa e. w. Tavsebadi arqiteqturebis damuSavebisas 

magaliTad, rogoricaa plug-n-play. es midgoma aiZulebs zeda donis modulebs 

gamoiyenon interfeisebiT dadgenili urTierTobis standartuli wesebi. amiT 

SesaZlebeli xdeba erTi donis programuli komponentebis gacvla da 

cvlileba ise, rom ar SevexoT sxva komponentebs da ar davarRvioT sistemis 

mTliani funqcionireba. yvela urTierTSecvladi komponenti erTsa da imave 

interfeiss ganaxorcielebs. interfeisi yovel komponents aiZulebs iqonios 

gansazRvruli sajaro (public) wevrebi, romlebic saTanadod iqneba 

gamoyenebuli. 

   vinaidan interfeisebi unda iyos realizebuli klasebsa da 

struqturebSi, isini gansazRvraven garkveul SeTanxmebas. magaliTad, Tu klasi 

memkvidreobiT Rebulobs interfeiss, maSin is aucileblad unda 

uzrunvelyofdes meTodis realizacias interfeisiT dadgenili signaturiT. 

amonabeWdSi 13-1 naCvenebia, Tu rogor ganisazRvreba interfeisi. 

 

amonabeWdi 13-1.  interfeisis gansazRvra:  Interfasi.cs 

interface IinterfeisiX 

{  void MeTodisdanergva(); 

}  

amonabeWdi 13-1 gviCvenebs interfeis IinterfeisiX gansazRvrebas. saxelebis 

saerTaSoriso konvenciis Tanaxmad interfeisebis saxelebi unda iwyebodes 

asomTavruli "I"–iT. am interfeiss aqvs erTaderTi meTodi saxelad 
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MeTodisdanergva(). interfeiss SesaZlebelia hqondes nebismieri tipis meTodebis 

gansazRvreba sxvadasxva parametrebis siiT da dabrunebis tipiT (signaturiT). 

simartivisTvis mocemulia uparametrebo da mniSvnelobis dabrunebis gareSe 

meTodi. SevniSnoT, rom am meTods ar gaaCnia figurul frCxilebSi {} moTavsebuli 

operatorebi, magram samagierod mTavrdeba wertil-mZimiT ";". es imitom xdeba, rom 

interfeisi axdens mxolod meTodis signaturis specificirebas (aRweras, 

gansazRvras), romlis realizacia unda moxdes im meTodsa da klasSi, romelic 

memkvireobas miiRebs am interfeisidan. amonabeWdi 13-2 gviCvenebs Tu, rogor 

gamoviyenoT es  interfeisi. 

 

amonabeWdi 13-2 .  interfeisis gamoyeneba:  Interfeisisganxorcieleba.cs 

class Interfeisisganxorcieleba : IinterfeisiX 

{    static void Main() 

    {   Interfeisisganxorcieleba iImp = new Interfeisisganxorcieleba(); 

        iImp.MeTodisdanergva(); 

    } 

    public void MeTodisdanergva() 

    {    Console.WriteLine("MeTodisdanergva() gamoZaxeba."); 

    } 

} 

amonabeWdSi 13-.2 klasi Interfeisisganxorcieleba axdens interfeisis IinterfeisiX 

realizacias. interfeisis memkvidreobiTobis aRwera msgavsia klasis 

memkvidreobiTobis aRwerisa. am SemTxvevaSi gamoiyeneba Semdegi sintaqsi: 

class Interfeisisganxorcieleba : IinterfeisiX 

es klasi memkvidreobiT Rebulobs interfeiss IinterfeisiX, da realizacias 

ukeTebs mis wevrebs. amas axorcielebs MeTodisdanergva() meTodis aRweriT. 

aRvniSnoT, rom nebismieri gansxvaveba interfeisSi mocemul da klasSi aRweril 

meTodis signaturebs Soris iwvevs Secdomis Setyobinebas kompilaciis dros. 

amonabeWdSi 13-3 naCvenebia, Tu rogor xdeba interfeisis memkvidreobiToba da 

realizacia. 

 

amonabeWdi 13-3.  interfeisis memkvidreobiToba:  InterfaceInheritance.cs 

using System; 

interface IMSobeliInterface 

{    void MSobeliInterfaceMethod(); 

} 

interface IinterfeisiX : IMSobeliInterface 
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{    void MeTodisdanergva(); 

} 

class Interfeisisganxorcieleba : IinterfeisiX 

{    static void Main() 

    {  Interfeisisganxorcieleba iImp = new Interfeisisganxorcieleba(); 

        iImp.MeTodisdanergva(); 

        iImp.MSobeliInterfaceMethod(); 

    } 

    public void MeTodisdanergva() 

    {   Console.WriteLine("MeTodisdanergva() gamoZaxebulia."); 

    } 

    public void MSobeliInterfaceMethod() 

    {   Console.WriteLine("MSobeliInterfaceMethod() gamoZaxebulia."); 

    } 

} 

amonabeWdSi 13-3 moTavsebuli kodi or interfeiss Seicavs: IinterfeisiX da 

IMSobeliInterface, romlidanac Rebulobs memkvidreobas IinterfeisiX interfeisi. roca 

erTi interfeisi Rebulobs memkvidreobas meorisgan, yoveli klasi an struqtura, 

romelic am interfeisis realizacias axdens, valdebulia gaiTvaliswinos 

interfeisis memkvidreobiTobis jaWvSi Semavali yvela wevri. vinaidan klasi 

Interfeisisganxorcieleba amonabeWdSi 13-3 memkvidreobas Rebulobs IinterfeisiX, igi 

agreTve Rebulobs memkvidreobas IMSobeliInterface interfeisidanac, amitom klasi 

Interfeisisganxorcieleba unda axdendes meTodis MeTodisdanergva() realizacias, 

romelic gansazRvrulia IinterfeisiX interfeisSi da meTodis MSobeliInterfaceMethod() 

realizacias, romelic gansazRvrulia IMSobeliInterface interfeisSi.  
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Tavi XIV 

 Sesavali delegatebsa da movlenebSi 

 

am TavSi ganxilulia Semdegi sakiTxebi: 

• delegatis cneba; 

• movlenis cneba; 

• delegatebis gamoyeneba; 

• movlenis gaSveba. 

 

delegatebi 

delegatebis saSualebiT xdeba iseTi tipis cvladebis aRwera, romelTa 

mniSvnelobebic meTodebis saxelebia. sxva sityvebiT rom vTqvaT, cladis 

mniSvneloba raime meTodis saxelia, romelic SesaZlebelia gamoviyenoT, rogorc 

meTodis faqtiuri da formaluri parametrebi.  

delegatebi gamoiyeneba funqciis (meTodis) saxelis gadasacemad meTodSi 

faqtiuri parametris saxiT anu meTodebSi faqtiuri argumentis gamosayeneblad 

funqciis saxelad. garda amisa delegatebi gamoiyeneba gamonaklisi SemTxvevebis 

(movlenebis) damuSavebisas. delegatebi warmoadgenen miTiTebis (reference) axali 

tipis cvladebis aRweris saSualebas.  

delegatebi C#-Si aris enis elementebi, romlebic saSualebas iZleva, 

ganvaxorcieloT miTiTeba meTodze.    

rogor viyenebdiT meTodebs aqamde? realizebas vukeTebdiT algoriTms, 

romelic axdenda cvladebis mniSvnelobebiT manipulirebas da meTodebs  

viZaxebdiT saxelis pirdapiri miTiTebiT. ra moxdeba, Tu gvaqvs algoriTmi, 

romelic axorcielebs raime tipis monacemTa struqturis daxarisxebas 

(sortirebas). aseve davuSvaT, sxvadasxva SemTxvevaSi monacemTa es struqtura 

gansxvavebuli tipebis iyos. Tu ar aris cnobili maTi tipebi, rogor moaxdenT 

programis Sesrulebis procesSi maT Sedarebas? sayovelTaod cnobili 

tipebisTvis SeiZleba es ganaxorcieloT, magaliTad, if/then/else an switch 

operatorebiT, magram es cnobili tipebiT iqneba SezRuduli da moiTxovs 

damatebiT qmedebebs tipebis gansazRvrisTvis. gansxvavebuli midgoma iqneba yvela 

tipisTvis interfeisis realizacia saerTo meTodis gamoZaxebis saSualebiT. 

delegatebis gamoyeneba amis gadasawyvetad savsebiT daxvewili saSualebaa. 

am problemas vwyvetT delegatis gagzavniT Cvens algoriTmSi, romelic 

moicavs meTods, romelzec miuTiTebs delegati. es meTodi Cvens SemTxvevaSi 

axorcielebs Sedarebis operacias. es operaciebi naCvenebia amonabeWdSi 14-1. 

 



 
-85- 

amonabeWdi 14-1.  delegatebis aRwera da gamoyeneba :  Ubralodelegati.cs 

using System; 

// es aris delegatis aRwera. 

public delegate int Semdarebeli(object obj1, object obj2); 

public class Saxeligvari 

{ public string Saxeli = null;// null, niSnavs, rom arc erT obieqtze ar miuTiTebs 

 public string Gvari = null;// null  enis sakvanZo sityvaa 

 public Saxeligvari(string pirveli, string bolo) 

 { Saxeli = pirveli; 

  Gvari = bolo; 

 } 

 // es aris delegatis dammuSavebeli meTodi 

 public static int SaxelebisSedareba(object saxeligvari1, object saxeligvari2) 

 { string n1 = ((Saxeligvari)saxeligvari1).Saxeli; 

  string n2 = ((Saxeligvari)saxeligvari2).Saxeli; 

  if (String.Compare(n1, n2) > 0) 

  {return 1; 

  } 

  else if (String.Compare(n1, n2) < 0) 

  {return -1; 

  } 

  else 

  {   return 0; 

  } 

 } 

 public override string ToString() 

 { return Saxeli + " " + Gvari; 

 } 

} 

class Ubralodelegati 

{Saxeligvari[]saxelebigvarebi = new Saxeligvari[5]; 

 public Ubralodelegati() 

 { saxelebigvarebi[0] = new Saxeligvari("nino", "baxtaZe"); 

  saxelebigvarebi[1] = new Saxeligvari("Tengiz"," baxtaZe "); 

  saxelebigvarebi[2] = new Saxeligvari("nika", "CitiZe"); 

  saxelebigvarebi[3] = new Saxeligvari("xaTuna", "imnaZe"); 

  saxelebigvarebi[4] = new Saxeligvari("qsenia", "ugulava"); 

 } 
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 static void Main() 

 { 

// delegatis gansazRvra 

  Ubralodelegati sd = new Ubralodelegati(); 

// es aris delegatis egzemplaris Seqmna 

Semdarebeli cmp = new Semdarebeli(Saxeligvari.SaxelebisSedareba); 

  Console.WriteLine("\ndawyobamde: \n"); 

  sd.BewdvaSaxelebigvarebi(); 

  // delegatis argumentad gamoyeneba 

  sd.Dalageba(cmp); 

  Console.WriteLine("\ndawyobis Semdeg: \n"); 

  sd.BewdvaSaxelebigvarebi(); 

 } 

  public void Dalageba(Semdarebeli Seadare) 

 { object droebiTi; 

  for (int i=0; i < saxelebigvarebi.Length; i++) 

  { for (int j=i; j < saxelebigvarebi.Length; j++) 

   {if ( Seadare(saxelebigvarebi[i], saxelebigvarebi[j]) > 0 ) 

    { droebiTi = saxelebigvarebi[i]; 

     saxelebigvarebi[i] = saxelebigvarebi[j]; 

     saxelebigvarebi[j] = (Saxeligvari)droebiTi; 

    } 

   } 

  } 

 } 

 public void BewdvaSaxelebigvarebi() 

 { Console.WriteLine("saxelebigvarebi: \n"); 

  foreach (Saxeligvari sg in saxelebigvarebi) 

  {Console.WriteLine(sg.ToString()); 

  }}} 

 gamosavali: 

dawyobamde: 

saxelebi gvarebi: 

nino baxtaZe 

Tengiz  baxtaZe 

nika CitiZe 

xaTuna imnaZe 

qsenia ugulava 
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dawyobis Semdeg: 

saxelebi gvarebi: 

nika CitiZe 

nino baxtaZe 

qsenia ugulava 

Tengiz  baxtaZe 

xaTuna imnaZe 

amonabeWdSi 14-1 ganisazRvreba delegati. delegatis aRwera gamoiyureba 

meTodis msgavsad. gansxvaveba imaSia, rom igi Seicavs delegate modifikators, 

mTavrdeba wertil-mZimiT (;) da ara aqvs realizacia. qvemoT moyvanilia delegatis 

aRwera amonabeWdidan 14-1. 

public delegate int Semdarebeli(object obj1, object obj2); 

delegatis es aRwera gansazRvravs im meTodis signaturas (parametrebis 

saxes), romelsac momavalSi miuTiTebs Semdarebeli tipis cvladi anu Semdarebeli aris 

Cvens mier gansazRvruli tipi. delegatis momsaxure meTods Semdarebeli 

delegatisTvis SeiZleba hqondes nebismieri saxeli, magram pirvel parametrad 

unda hqondes object tipi, meore parametradac object tipi, xolo ukan dasabruneblad -  

int tipi. faqtiurad sityva Semdarebeli gansazRvravs tipis saxels, xolo danarCeni 

monacemebi im funqciis maxasiaTeblebs azusteben, romelzedac miuTiTebs am tipiT 

aRwerili cvladi. sxva sityvebiT rom vTqvaT, zeda striqoni warmoadgens 

delegatis tipis aRweras, romlis saxelia Semdarebeli. anu Semdarebeli aris tipi. 

amonabeWdidan 14-1 Semdegi winadadeba gansazRvravs delegatis damuSavebis meTods, 

romelic Semdarebeli delegatis signaturas eTanadeba: 

 public static int SaxelebisSedareba(object saxeligvari1, object saxeligvari2) 

    {        ...    } 
delegatis gamosayeneblad unda SeqmnaT misi egzemplari. igi iqmneba klasis 

egzemplaris msgavsad erTaderTi parametriT, romelic gansazRvravs delegatis 

momsaxure meTodis signaturas, rogorc naCvenebia qvemoT. 

    Semdarebeli cmp = new Semdarebeli(Saxeligvari.SaxelebisSedareba); 

am operatoriT aRiwereba Semdarebeli tipis cmp cvladi, romelsac eniWeba 

SaxelebisSedareba meTodis saxeli Saxeligvari klasidan. delegati cmp SemdgomSi 

gamoiyeneba, rogorc Dalageba() meTodis parametri, romelic gamoiyeneba Cveulebrivi 

meTodis msgavsad, rac naCvenebia qvemoT.   

        sd.Dalageba(cmp); 

am teqnikis gamoyenebiT SesaZlebelia delegatis nebismieri momsaxure 

meTodis gagzavna Dalageba() meTodSi programis Sesrulebis dros anu SegiZliaT 
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gansazRvroT momsaxure meTodi saxelad GvarisSedareba(), SeqmnaT Semdarebeli 

delegatis axali egzemplari da gaagzavnoT Dalageba() meTodSi. 

qvemoT moyvanilia delegatis gamoyenebis kidev ori magaliTi. 

amonabeWdebi 14.1.1 da 14.1.2, romlebic ufro naTels fenen am sakiTxs. 

 

amonabeWdi 14.1.1. 

using System; 

// es aris delegatis deklaracia 

public delegate double funqciissaxeli(double x); 

class martividelegati 

{static void FX(funqciissaxeli F,Double x)// F –meTodis saxeli 

 {Console.WriteLine(F(x)); 

 } 

 static void Main() 

 {// es aris delegatis dakonkreteba 

 funqciissaxeli Fsin = new funqciissaxeli(Math.Sin); 

 funqciissaxeli Fcos = new funqciissaxeli(Math.Cos); 

 FX(Fsin,0.5);FX(Fcos,0.5);  

 funqciissaxeli Funs = new funqciissaxeli(Math.Sin); 

 Funs+=new funqciissaxeli(Math.Cos); 

Console.WriteLine("Funs(0.5)={0}",Funs(0.5));//meTodebis mimdevrobis gamoZaxeba 

Funs=null; 

FX(new funqciissaxeli(Math.Sin),0.5); 

FX(new funqciissaxeli( Math.Cos),0.5); 

  double d; 

  d=(new funqciissaxeli(Math.Sin))(0.5); 

  Console.WriteLine("d={0}",d); 

Console.WriteLine("(new funqciissaxeli(Math.Sin))(0.5)={0}",(new 

funqciissaxeli(Math.Sin))(0.5)); 

 } 

} 
gamosavali: 

0.479425538604203 

0.877582561890373 
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Funs(0.5)=0.877582561890373 

0.479425538604203 

0.877582561890373 

d=0.479425538604203 

(new funqciissaxeli(Math.Sin))(0.5)=0.479425538604203 

 zeda magaliTSi delegati gansazRvravs erTi cvladis ormagi sizustis 

argumentis meTodebs. meTodebis saxelebad gamoiyeneba Math klasis wevrebi. 

delegatis cvlads SeiZleba ramdenime funqcia mivaniWoT: Funs+=new 

funqciissaxeli(Math.Cos); 

da Semdeg gamoviZaxoT mimdevrobiT: Funs(0.5), dabrundeba mxolod bolos 

miniWebuli funqciis Sedegi. FX meTodi beWdavs nebismieri F funqciis 

mniSvnelobas. 

 

amonabeWdi 14.1..2 

using System; 

// es aris delegatis gansazRvra 

public delegate double funqciisdelegati(double x); 

class SimpleDelegate 

{ static double integrali(funqciisdelegati F,double a,double b,int nstep) 

 { double f1,f2,S,step; 

  S=0; 

  step=(double)((b-a)/nstep); 

  f1=F(a); 

  for(double x=a; x<b; x+=step) 

  {   f2=F(x+step);S+= (f1 +f2)/2* step; f1=f2;}  

  return S;         

 } 

 static double funqcia(double x)// integralqveSa funqcia 

 { return 10*x*x+45; 

 } 

 static void Main() 

 { double a=0; 

  double b=1; 
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  int nstep=100;// sawyis wertilTa raodenoba 

  double int2; 

  double int1; 

//konkretuli funqciis gansazRvra da integralis gamoTvla 

int2=integrali(new funqciisdelegati(funqcia),a, b,nstep); 

  do  

{ int1= int2; 

   nstep=nstep*2; 

 int2=integrali(new funqciisdelegati(funqcia),a, b,nstep); 

  } 

while(System.Math.Abs(int1-int2)>0.0001); 

  Console.WriteLine("integrali={0}",int2); 

 } 

} 
gamosavali: 

integrali=48.3333333334092 

zeda magaliTSi ganxorcielebulia a- dan b- mde gansazRvruli integralis 

gamoTvlis meTodi trapeciis formuliT. delegatis gamoyenebiT integralis 

realizacia ganxorcielebulia nebismieri erTi cvladis F funqciisTvis. 

gamoTvlis sizuste ganisazRvreba erTmag da ormag wertilTa raodenobaze 

gaTvlis sxvaobiT da wertilTa raodenobis gaormagebiT. 

 

movlenebi (Events) 

tradiciulad konsol-aplikacia (gamoyenebiTi programa) Semdegnairad 

urTierTobs momxmarebelTan: igi elodeba, sanam dabeWdavT striqons da daaWerT 

Rilaks enter, Semdeg asrulebs programis operatorebs da mTavrdeba an kvlav 

elodeba momxmarebels. magram amgvari funqcionireba xistia da mouqneli, 

aparaturasTan mWidrod dakavSirebuli. amisgan diametralurad gansxvavdeba 

momxmareblis grafikuli interfeisis (GUI- graphical user interface) programebis 

funqcionireba, romelic dafuZnebulia movlenebis (based event) modelze. roca raime 

movlena xdeba sistemaSi, xdeba amis Setyobineba dainteresebuli modulebisadmi 

da isini Sesabamisad reagireben. Windows Form-ebSi es xdeba avtomaturad, ar 

gWirdebaT gamokiTxvisa da molodinis kodis dawera, is winaswar momzadebulia am 

modelSi. 

C#  movlenebi klasis wevrebia, romlebic yovelTvis aqtiurdeba, rodesac 

Sesabamisi movlena xdeba. vinc dainteresebulia konkretuli movleniT, axdens mis 
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registrirebas da rodesac is warmoiSveba, mas atyobineben amis Sesaxeb da 

Sesabamisi meTodi aqtiurdeba (movlenis farTod gavrcelebuli magaliTia mausis 

Rilakis daWera, roca kursori ekranze miyvanilia formis RilakTan).  

movlenebi da delegatebi erToblivad gamoiyeneba, rac uzrunvelyofs 

programis swor funqcionirebas. igi dasabams iwyebs im klasSi, romelic aRwers 

movlenas. nebismier klasSi im klasis CaTvliT, romelSic aRwerilia movlena, 

SeiZleba  daregistrirdes meTodi movlenisTvis. es xdeba delegatebis 

saSualebiT, romlebSic mocemulia im meTodis signatura, romelic registrirdeba 

movlenisTvis. delegati SesaZlebelia iyos .NET-is (sistemis) winaswar 

gansazRvruli an Cvens mier aRwerili. delegatisadmi movlenis miniWebisas xdeba 

meTodis registracia. es meTodi gamoiZaxeba am movlenis warmoSobisas. TviT 

movlenis gamowveva xdeba sistemurad, magaliTad, mausis Rilakis daWeriT an 

movlenis cvladis gamoyenebiT msgavsad meTodis gamoZaxebisa. amonabeWdi 14-2 

gviCvenebs movlenebis ganxorcielebis 2 sxvadasxva gzas. erTi sistemuri, xolo 

meore - sakuTriv Cveni dawerili. sxva sityvebiT, rom vTqvaT pirveli sistemis 

Semqmnelebis mier dawerili (rac CvenTvis winaswar gamzadebulia) da meore Cvens 

mier dawerili.  

 

amonabeWdi 14-2.  movlenebis deklaracia da ganxorcieleba: movlenebisdemonstrireba.cs 

using System; 

using System.Drawing; 

using System.Windows.Forms; 

// sakuTari delegati 

public delegate void Sawyisidelegati(); 

class Movlenismsvleloba : Form 

{    // sakuTari movlena 

    public event Sawyisidelegati Sawyisimovlena; 

    public Movlenismsvleloba() 

    {   Button damaWire = new Button(); 

        damaWire.Parent = this; 

        damaWire.Text = "daaWire!"; 

  damaWire.Location = new Point((ClientSize.Width - damaWire.Width) /2, 

   (ClientSize.Height - damaWire.Height)/2); 

// EventHandler delegati mieniWa Rilaks Click movlenas OnClickMeClicked meTodis 

saxiT 

        damaWire.Click += new EventHandler(OnClickMeClicked); 

        // sakuTari delegati "Sawyisidelegati" mieniWa 

    // sakuTar movlenas "Sawyisimovlena" 
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    Sawyisimovlena += new Sawyisidelegati(Rocasawyisimovlena); 

        // sakuTari movlenis gaSveba 

        Sawyisimovlena(); 

    } 

    // es meTodi gamoiZaxeba roca daaWerT " damaWire "  Rilaks 

    public void OnClickMeClicked(object sender, EventArgs ea) 

    {   MessageBox.Show("daaWireT!"); 

    } 

    // es meTodi gamoiZaxeba roca gaiSveba " Sawyisimovlena " 

    public void Rocasawyisimovlena() 

    {   MessageBox.Show("me daviwye!"); 

    } 

    static void Main() 

    {   Application.Run(new Movlenismsvleloba()); 

    } 

} 

  SeamCnevdiT, rom amonabeWdSi 14-2  gamoiyeneba Windows forma. Tumca am 

saxelZRvaneloSi ar iyo ganxiluli formebi (rac principSi formis dizainiT 

vizual studio net-Si avtomaturad miiReba programirebis gareSec) Cven ukve sakmaod 

viciT C# Sesaxeb, rom gavarCioT es magaliTi. aq Movlenismsvleloba klasi memkvidrebas 

Rebulobs Form klasidan, romelic arsebiTad qmnis Windows formas. es avtomaturad 

gvaZlevs formis yvela SesaZleblobas "Title Bar, Minimize/Maximize/Close buttons, System 

Menu, Borders" CaTvliT. aq swored Tavs iCens memkvidreobis Zala, e. i. Tavidan ar 

gvixdeba sxvis mier kargad gakeTebuli saqmis keTeba. 

Windows Form-is aplikaciis dawyeba xdeba statikuri Application obieqtis Run(  ) 

meTodis gamoyenebiT, romelic miuTiTiTebs Form tipis (klasis) obieqtze, rogorc 

parametrze. es gamoiwvevs srulyofili Windows fanjris Seqmnas samomxmareblo 

grafikuli interfeisiT da uzrunvelyofs movlenebis Sesabamisad funqcionirebas 

(faqtiurad momxmareblis yvela qmedeba aRiqmeba, rogorc movlena, romelzec 

SesaZlebelia reagireba).  

SevxedoT Cvens mier Seqmnil movlenas (event). qvemoT moyvanilia am movlenis 

aRwera, romelic aris Movlenismsvleloba klasis wevri. igi aRiwereba sakvanZo sityviT 

event , delegate tipiT Sawyisidelegati da movlenis saxeliT Sawyisimovlena. 

    public event Sawyisidelegati Sawyisimovlena; 

programis elementi, romelic dainteresebulia am movleniT axdens 

delegatis mibmas movlenasTan. Semdeg striqonSi vxedavT Sawyisidelegati tipis 

delegats, romelic ebmeba movlenas Sawyisimovlena . 
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        Sawyisimovlena += new Sawyisidelegati(Rocasawyisimovlena); 

aq Sawyisimovlena-movlenis saxelia, Sawyisidelegati- delegatis tipis saxelia, 

Rocasawyisimovlena- im meTodis saxelia, romelmac unda daamuSaos es movlena. 

dasaregistrireblad gamoiyeneba operacia "+=", registraciis mosaxsnelad "-=". 

movlenis gamowveva xdeba meTodis gamoZaxebis msgavsad, rac naCvenebia 

qvemoT: 

Sawyisimovlena(); 

es aris sakuTari movlenis aRwerisa da gamoyenebis magaliTi. ra Tqma unda 

umravles SemTxvevaSi gamoviyenebT sistemaSi arsebul winaswar gansazRvrul 

movlenebsa da delegatebs, romelTa gamoyenebac aRwerilia qvemoT. amonabeWdSi 

14-2 EventHandler delegats gadavabamT Button Click movlenas.  

        damaWire.Click += new EventHandler(OnClickMeClicked); 

movlena Click agreTve ekuTvnis klass Button-s. delegati EventHandler arsebobs 

.NET Frameworks-is (sistemis dasaxeleba, romelic uzrunvelyofs C#-is 

funqcionirebas) klasebis biblioTekis System saxelsivrceSi. erTaderTi, ris 

gakeTebac gvWirdeba, es aris sakuTari meTodis gansazRvra, romelic daamuSavebs 

am movlenas. meTodi OnClickMeClicked() delegats EventHander eTanadeba Tavisi 

signaturiT. 

    public void OnClickMeClicked(object sender, EventArgs ea) 

    {        MessageBox.Show("daaWireT!"); 

    } 

yovelTvis, roca damaWire Rilakis daWerisas (Tagvis (mouse-is) marcxena 

RilakiT) igi iwvevs Click movlenas, romelic gaaqtiurebs OnClickMeClicked()  meTods. 

klasi Button zrunavs  Click movlenis gaaqtiurebaze da Cvengan araviTari Zalisxmeva 

ar aris saWiro. vinaidan winaswar gansazRvruli (sistemuri) movlenebisa da 

delegatebis gamoyeneba advilia, amitom maqsimalurad unda vecadoT 

saWiroebisamebr gamoviyenoT arsebuli movlenebi, vidre SevqmnaT sakuTari. 

amonabeWdSi 14.3 moyvanilia movlenis gamoyenebis magaliTi, romelic ufro 

martivia gasagebad. 

amonabeWdSi 14.3. movlenisa da delegatis gamoyeneba. EventDelegate.cs 

using System; 

// sakuTari delegati 

public delegate void Sawyisidelegati(); 

    class Movlenismsvleloba1 

{ // sakuTari movlena 

 public event Sawyisidelegati Sawyisimovlena;// igive Sedegs iZleva 

 // public  Sawyisidelegati Sawyisimovlena;EVENT-is gareSe 
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 public void Movlenismsvleloba1meTodi() 

 {  // sakuTari delegati "Sawyisidelegati" mieniWa 

  // sakuTari movlenas"Sawyisimovlena" 

  Sawyisimovlena += new Sawyisidelegati(Rocasawyisimovlena1); 

  Sawyisimovlena += new Sawyisidelegati(movlenismimRebi1.Rocasawyisimovlena2); 

  Sawyisimovlena += new Sawyisidelegati(movlenismimRebi1.Rocasawyisimovlena3); 

  Sawyisimovlena(); 

        Sawyisimovlena-= new Sawyisidelegati(Rocasawyisimovlena1); 

}  // sakuTari movlenis gaSveba   

  static void Rocasawyisimovlena1() 

  {Console.WriteLine("me daviwye1!"); 

          } 

  public void gaSveba() 

 {        Sawyisimovlena(); 

 } 

  } //dasasruli Movlenismsvleloba1 

 class movlenismimRebi1 

 {// es meTodi gamoiZaxeba, roca gaiSveba " Sawyisimovlena " 

    public static void Rocasawyisimovlena2() 

  {Console.WriteLine("me daviwye2!"); 

  } 

  public static void Rocasawyisimovlena3() 

  {Console.WriteLine("me daviwye3!"); 

  } 

  public  void Rocasawyisimovlena4() 

  {Console.WriteLine("sajaro 1!"); 

  } 

 } 

 class mTavari 

 { public static void Main() 

 {          Movlenismsvleloba1 mf1=new Movlenismsvleloba1(); 

  mf1.Movlenismsvleloba1meTodi(); 

  movlenismimRebi1 mm=new movlenismimRebi1(); 

mf1.Sawyisimovlena-= new Sawyisidelegati(movlenismimRebi1.Rocasawyisimovlena2); 

mf1.Sawyisimovlena-= new Sawyisidelegati(movlenismimRebi1.Rocasawyisimovlena3); 

mf1.Sawyisimovlena+= new Sawyisidelegati(movlenismimRebi1.Rocasawyisimovlena3); 

mf1.Sawyisimovlena+= new Sawyisidelegati(mm.Rocasawyisimovlena4); 

            mf1.gaSveba(); 
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         // mf1.Sawyisimovlena();// midis EVENT-is gareSe 

         // mf1.Sawyisimovlena=null;// midis EVENT-is gareSe 

  Console.ReadLine(); 

 } 

} 

gamosavali: 

me daviwye1! 

me daviwye2! 

me daviwye3! 

me daviwye3! 

sajaro 1! 

amonabeWdSi 14.3 Sedgeba 3 klasisgan. Movlenismsvleloba1-romelSic 

aRwerilia movlena da xdeba misi gaSveba. aseve dasaSvebia iqve misi damuSavebac. 

movlenismimRebi1 – romelSic xdeba movlenis miReba da damuSaveba. mTavari – 

am klasSi xdeba programis Sesrulebis dawyeba. unda aRiniSnos, rom sakvanZo 

sityva event-is gareSec programa igive Sedegs iZleva. am sityvis gamoyeneba ufro 

daculs xdis programas, kerZod, dauSvebeli xdeba Semdegi operatorebis xmareba: 

mf1.Sawyisimovlena();mf1.Sawyisimovlena=null; 

anu movlenas ver gavuSvebT da verc gavanulebT, misi aRmweri klasis gareT. 
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Tavi XV 

 gamonaklisi SemTxvevebis damuSaveba 

 

ganxilulia Semdegi sakiTxebi: 

• gamonaklisi SemTxvevis cneba; 

• bloki  try/catch; 

• resursebis gamoTavisufleba  finally blokSi. 

 

gamonaklisebi anu gansakuTrebuli SemTxvevebi (Exceptions) 

gamonaklisebi aris gauTvaliswinebeli Secdomebi, romlebic SeiZleba moxdes 

programis Sesrulebisas. Cven unda SegveZlos maTi gamovlena da programuli 

damuSaveba. magaliTisTvis momxmareblis mier araadekvaturi monacemebis Seyvana, 

nulovan obieqtebze Semowmeba, meTodebis mier dabrunebuli monacemebis Semowmeba. 

ra Tqma unda aris momentebi, rodesac winaswar SeuZlebelia yvela 

mosalodneli Secdomis Tavidan acileba. magaliTad, SeuZlebelia Seyvana- 

gamoyvanis Secdomis an mexsierebis dasaSvebi aridan gasvlis yvela SesaZlo 

SemTxvevis gaTvaliswineba. amgvari SemTxvevebi naklebad albaTuria, magram Cven 

unda SegveZlos maTi damuSaveba, raTa SevinarCunoT programis mdgradoba da ar 

miviRoT operaciuli sistemis Setyobineba. aseT SemTxvevebSi gvexmareba 

gamonaklisebis damuSavebis operatorebi da programuli blokebi. 

rodesac gamonaklisi moxdeba, vambobT "gamovardeba, gagordeba, warmoiSveba, 

aRmocendeba" (thrown). faqtiurad gamovardeba  System.Exception klasidan warmoebuli 

obieqti. klasi System.Exception uzrunvelyofs meTodebsa da Tvisebebs, romlis 

saSualebiTac SesaZlebelia dadgindes, ra iyo arasworad. magaliTad, Tviseba 

Message Seicavs Semajamebel informacias Secdomis Sesaxeb, Tviseba StackTrace 

informacias stekidan, sadac warmoiSva problema, meTodi ToString() mTlianad 

gamonaklisis sityvier aRweras. 

gamonaklisis gansazRvra gamomdinareobs im amocanidan, romelsac 

vaprogramebT. magaliTad, Tu programa xsnis fails System.IO.File.OpenRead() meTodis 

gamoyenebiT, maSin mosalodnelia Semdegi saxis gamonaklisebi: 

• SecurityException (dacvis) 

• ArgumentException (argumentis) 

• ArgumentNullException (nulovani argumentis) 

• PathTooLongException (gza zedmetad grZelia) 

• DirectoryNotFoundException (direqtori ar iqna napovni) 

• UnauthorizedAccessException (araavtorizebuli mimarTva) 

• FileNotFoundException (faili ar iqna napovni) 
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• NotSupportedException (ar aqvs mxardaWera) 

siaSi moyvanili gamonaklisebis aRwera SeiZleba inaxos saxelsivrce System.IO–s 

klass File meTodSi OpenRead(). rodesac garkveulia, Tu ra gamonaklisi SemTxveva 

SeiZleba warmoiSvas amis Semdeg gvWirdeba meqanizmi misi damuSavebis kodis 

Casawerad. dasamuSavebuli gamonaklisebis sia aseve SeiZleba dadgindes programis 

gamarTvis procesSi etapobrivad. warmoiSva gamonaklisi gaviTvaliswineT, kidev 

warmoiSva gaviTvaliswineT da a.S. programis momxmarebelTan Cabarebamde. Semdegi 

Secdomebis Casworeba, romlebic gacilebiT iSviaTad warmoiSveba, xdeba 

programis Tanxlebis procesSi.  

 

blokebi   try/catch  

gamonaklisis dasamuSaveblad gamoiyeneba bloki try/catch. vinaidan OpenRead() 

meTodma SeiZleba gamoagdos zemoCamoTvlili gamonaklisebi, igi unda movaTavsoT 

try blokSi. Tu gamonaklisi gamovarda, maSin misi "daWera" SeiZleba catch blokSi. 

amonabeWdSi 15-1 programa beWdavs Setyobinebebs da trasirebis informacias 

stekidan konsolze, Tu gamonaklisi SemTxveva gamovarda. am SemTxvevaSi 

gamonaklisis provocireba xdeba gamiznulad, saswavlo miznebiT, raTa davinaxoT 

mis mier gamowveuli Sedegebi. 

 

amonabeWdi 15-1.  try/catch Bblokis gamoyeneba:  ScadedaiWire.cs 

using System; 

using System.IO; 

class ScadedaiWire 

{    static void Main() 

    {        try 

        { 

            File.OpenRead("ararsebuli failis saxeli"); 

        } 

        catch(Exception ex) 

        {            Console.WriteLine(ex.ToString()); 

        } 

    } 

} 

Tumca amonabeWdSi 15-1 mxolod erTi catch blokia. igi yvela gamonakliss 

moicavs vinaidan bazuri tipi "Exception" aris  gamoyenebuli. gamonaklisebis 

damuSavebisas ufro specifiuri (warmoebuli) gamonaklisebi damuSavdeba ufro 
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adre, vidre maTi mSobeli gamonaklisebi. programis Semdegi monakveTi gviCvenebs, 

Tu ra mimdevrobiT ganvaTavsoT mravaldamWeri catch blokebi: 

        catch(FileNotFoundException fnfex) 

        {            Console.WriteLine(fnfex.ToString()); 

        } 

        catch(Exception ex) 

        {            Console.WriteLine(ex.ToString()); 

        } 

Tu faili ar arsebobs, gamovardeba (warmoiSveba) gamonaklisi 

FileNotFoundException, romelsac daiWers da daamuSavebs pirveli (zemodan qvemoT) 

catch bloki. ra Tqma unda, Tu gamovardeba PathTooLongException gamonaklisi mas 

daiWers da daamuSavebs meore catch bloki. es xdeba imitom, rom ar aris 

PathTooLongException gamonaklisis bloki da mxolod erTi arCevania, misi zemdgomi 

mSobliuri Exception tipi.  

gamonaklisebi damuSavebamde Tavsdeba stekSi, sanam maT ar daamuSavebs 

amisTvis gankuTvnili kodi. Tu ar arsebobs programaSi Sesabamisi try/catch bloki 

da moxda gamonaklisi, maSin programis mimdinareoba wydeba da vRebulobT 

Secdomis Setyobinebas gamonaklisis Sesaxeb, rac friad arasasurvelia programis  

momxmareblisTvis. 

 

damasrulebeli (Finally) Bbloki 

gamonaklisebi toveben programas resursebis gamoTavisuflebis gareSe. 

resursebis gamoTavisufleba da sxva Sesasworebeli samuSaoebi SesaZlebelia 

Catardes catch blokSi, magram ar aris garantia, rom igi aucileblad Sesruldeba. 

amisTvis gamoiyeneba zemoxsenebuli Finally bloki, romelic aucileblad sruldeba 

damoukideblad imisa, gamovarda Tu ara gamonaklisi. 

amonabeWdi  15-2 gviCvenebs am blokis gamoyenebis magaliTs. rogorc 

cnobilia, Seyvanis Semdeg faili unda daixuros. am SemTxvevaSi failuri nakadi 

aris resursi, romelic unda gamoTavisufldes. aq gamomavalinakadi ixsneba 

normalurad da programas xeli miuwvdeba failis resursebamde. rodesac 

vcdilobT  Semavalinakadi gaxsnas, warmoiSveba FileNotFoundException gamonaklisi, rac 

iwvevs uSualod  marTvis gadacemas catch blokisadmi. 

magaliTad, SesaZlebelia gamomavalinakadi-is daxurva Sesabamis catch blokSi, 

magram Tu gamonaklisi ar moxda? warmatebuli gaxsnis SemTxvevaSi catch bloki 

arasdros Sesruldeba da faili ar daixureba. am SemTxvevis gasaTvaliswineblad 

viyenebT finally bloks amonabeWdSi 15-2. damoukideblad imisa, gamonaklisi SemTxveva 

warmoiSva Tu ara, es bloki yovelTvis sruldeba, ris Semdegac marTva gadaecema 
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momdevno operatorebs, Tuki aseTebi arseboben. Cven SemTxvevaSi meTodis 

Sesruleba mTavrdeba finally blokSi. 

amonabWdi 15-2.  finally blokis ganxorcieleba:  Damasrulebeli.cs 

using System; 

using System.IO; 

class Damasrulebeli 

{    static void Main() 

    {  FileStream gamomavalinakadi = null; 

        FileStream Semavalinakadi = null; 

        try 

        {  gamomavalinakadi = File.OpenWrite("Saboloofaili.txt"); 

            Semavalinakadi = File.OpenRead("Sawyisifaili.txt"); 

        } 

        catch(Exception ex) 

        {      Console.WriteLine(ex.ToString()); 

        } 

        finally 

        {            if (gamomavalinakadi != null) 

            { 

                gamomavalinakadi.Close(); 

                Console.WriteLine("gamomavalinakadi  daixura."); 

            } 

            if (Semavalinakadi != null) 

            {                Semavalinakadi.Close(); 

                Console.WriteLine("Semavalinakadi  daixura."); 

            } 

        }    } 

} 

 finally blokSi savaldebulo ar aris. Cveulebriv catch blokis Semdgomi 

operatorebi sruldeba. Tu catch blokSi moTavsebulia operatori, romelic 

gamoagdebs imave an sxva gamonaklis SemTxvevas, maSin am blokis momdevno 

operatorebi aRar sruldeba.  finally blokSi moTavsebuli operatorebi 

garantirebulad sruldeba, rogorc wesi, isini konkretuli situaciidan 

gamomdinare axdenen kritikul qmedebebs. 
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Tavi XVI 

 atributebis gamoyeneba 

 

ganxilulia Semdegi sakiTxebi: 

• ra aris atributebi da ratom gamoiyeneba isini; 

• sxvadasxva atributebis gamoyeneba parametrebiT da uparametrebod; 

• sxvadasxva donis atributebis gamoyeneba (assembly, type member type level). 

 

atributebi deklaraciuli (aRwerilobiTi) elementebia, romlebic saSualebas 

iZleva davamatoT deklaraciuli informacia programaSi. es informacia SeiZleba 

gamoyenebul iqnes sxvadasxva gziT. magaliTad, TviT am programis Sesrulebisas 

an sxva programis mier. magaliTad, aplikaciis dizaineris instrumentebis 

(gadasawyveti amocanis konstruirebis programa) an kompilatoris da a. S. mier. 

magaliTad, atributi DllImportAttribute, romelic iZleva Win32 biblioTekasTan 

urTierTobis saSualebas, atributi ObsoleteAttribute uzrunvelyofs gafrTxilebas 

kompilaciis dros, rom meTodi programuli produqtis Semdgom versiebSi aRar  

gamoiyeneba. 

mizezi imisa, rom atributebis gamoyeneba aris saWiro, isaa, rom mravali 

servisi, romlebsac isini iZlevian Zneli gansaxorcielebeli iqneboda programul 

kodSi. rogorc xedavT, atributebi programebs aZleven damatebiT monacemebs. 

rodesac xdeba C# programis kompilacia, iqmneba nakrebi (assembly) saxis faili, 

romelic Cveulebriv aris Sesrulebadi an DLL (dinamiurad dakavSirebadi) 

biblioTeka. nakrebi aris TviTaRweradi, vinaidan Seicavs atributebSi aRweril 

monacemebs. es informacia SesaZlebelia moviZioT programis Sesrulebis dros 

refleqcis (reflection) procesis gamoyenebiT. atributebi aris klasebi, romlebic 

dawerilia da  damatebiT SeiZleba daweril iqnes C#  da gamoiyeneba Tqveni kodis 

aRwerilobiTi informaciiT uzrunvelsayofad. magaliTad, atributi: 

[Author("T. BakhtaZe", version = 1.1)]  
Class Author 
Sinaarsobrivad ekvivalenturia: 

Author anonymousAuthorObject = new Author("T. BakhtaZe "); anonymousAuthorObject.version 
= 1.1;  
anu atributis saxeli klasis saxelia, poziciuri parametri konstruqtoris 

faqtiuri argumenti, xolo saxeldebuli parametri ki - klasis egzemplaris 

Tvisebis konkretuli mniSvneloba.  

es koncefcia iZleva SesaZleblobas gaafarTovoT ena individualuri 

sintaqsis aRweris saSualebiT.  
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am TavSi naCvenebia, Tu rogor gamoviyenoT winaswar gansazRvruli 

atributebi C# programebSi. koncefciis gageba da atributebis gamoyenebis 

magaliTebi dagexmarebaT saWiroebis SemTxvevaSi moiZioT da gamoiyenoT sxva 

atributebi .NET klasebis biblioTekaSi.  

 

atributebis safuZvlebi 

atributebi, rogorc wesi, gamoiyeneba tipis win da tipis wevris win. isini 

aRiwereba kvadratuli frCxilebiT "[" da "]". magaliTad: 

 [ObsoleteAttribute] 

"Attribute" nawili arasavaldebuloa, amdenad qvemoT moyvanili zedas 

ekvivalenturia: 

[Obsolete] 

 rogorc SeniSneT, am SemTxvevaSi atributi mocemulia mxolod saxeliT. 

mraval atributs aqvs parametrebis sia, romelTa saSualebiT aRvwerT damatebiT 

monacemebs. amonabeWdi 16.1 gviCvenebs ObsoleteAttribute atributis gamoyenebis 

sxvadasxva gzebs. 

 

amonabeWdi 16-1.  rogor gamoviyenoT atributi:  ZiriTadiatributi.cs 

using System; 

class ZiriTadiatributi 

{    [Obsolete] 

    public void PirveliSewinaaRmdegeba() 

    {        Console.WriteLine(" PirveliSewinaaRmdegeba() gamoZaxeba."); 

    } 

    [ObsoleteAttribute] 

    public void MeoreSewinaaRmdegeba() 

    {        Console.WriteLine("MeoreSewinaaRmdegeba() gamoZaxeba."); 

    } 

    [Obsolete("Tqven meti aRar SegiZliaT am meTodis gamoZaxeba.")] 

    public void MesameSewinaaRmdegeba() 

    {        Console.WriteLine("MesameSewinaaRmdegeba() gamoZaxeba."); 

    }    // am programas xdis COM –isgan daculs 

    [STAThread] 

    static void Main() 

    {        ZiriTadiatributi atributi = new ZiriTadiatributi(); 

        atributi.PirveliSewinaaRmdegeba(); 

        atributi.MeoreSewinaaRmdegeba(); 
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        atributi.MesameSewinaaRmdegeba(); 

    }} 

programis gamosavali: 

PirveliSewinaaRmdegeba() gamoZaxeba. 

MeoreSewinaaRmdegeba() gamoZaxeba. 

MesameSewinaaRmdegeba() gamoZaxeba. 

rogorc magaliTidan Cans, amonabeWdSi 16-1 ObsoleteAttribute atributi 

gamoiyeneba sxvadasxva gziT. pirvelad gamoiyeneba PirveliSewinaaRmdegeba() meTodis 

win, xolo Semdgom - MeoreSewinaaRmdegeba() meTodTan, rac naCvenebia qvemoT: 

    [Obsolete] 

    public void PirveliSewinaaRmdegeba() 

    ... 

    [ObsoleteAttribute] 

    public void MeoreSewinaaRmdegeba() 

    ... 

es orive SemTxveva ekvivalenturia, mxolod garegnulad gansxvavdebian 

erTmaneTisgan. atributebs SeiZleba hqondes parametrebi, rac naCvenebia qvemoT: 

    [Obsolete("Tqven meti aRar SegiZliaT am meTodis gamoZaxeba.")] 

    public void MesameSewinaaRmdegeba()    ... 

es Taviseburebas matebs ObsoleteAttribute atributs, romelic iZleva 

ObsoleteAttribute atributisgan gansxvavebul Sedegs. samive ObsoleteAttribute atributis 

moqmedebis Sedegi naCvenebia qvemoT. es aris kompilatoris mier amobeWdili 

gafrTxileba: 

warning CS0612: 'ZiriTadiatributi.PirveliSewinaaRmdegeba()' is obsolete  

warning CS0612: 'ZiriTadiatributi.MeoreSewinaaRmdegeba()' is obsolete 

warning CS0618: 'ZiriTadiatributi.MesameSewinaaRmdegeba()' is obsolete: 'Tqven meti aRar 

SegiZliaT am meTodis gamoZaxeba.' 

 rogorc xedavT, MesameSewinaaRmdegeba() meTodTan gamoyenebuli 

atributi iZleva kompilatoris arastandartul gafrTxilebas. danarCeni 

atributebi ubralod standartul Setyobinebebs iZleva. 

 amonabeWdi 16-1 Seicavs sxva atributsac STAThreadAttribute. es 

atributi STA (Single Thread Appartment) xSirad aris gamoyenebuli Main() meTodis 

win, rac uCvenebes, rom C# programa SeiZleba urTierTobdes e. w. aramarTvad 

COM(Component Object Model)kodTan erT programaSi mravali gancalkevebadi 

nakadiT (anu erTdroulad SeiZleba ramdenime operatoris gaSveba mTavari 

programidan, magram TiToeul nakadSi brZanebebi sruldeba mimdevrobiT). am 
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atributis gamoyeneba ufro usafrTxos xdis programas. qvemoT naCvenebia 

STAThreadAttribute  atributis gamoyeneba: 

    [STAThread] 

    static void Main(string[] argumentebi)    ... 

Aatributebis Pparametrebi 

atributebs xSirad aqvT parametrebi, rac iZleva konkretul 

moTxovnilebebze morgebis saSualebas. arsebobs poziciuri da saxeldebuli 

parametrebi. poziciuri gamoiyeneba im SemTxvevaSi, rodesac atributis Semqmnels 

surs, rom parametri iyos moTxovnili. ra Tqma unda es ar aris xisti da mtkice 

moTxovna, vinaidan atributs aqvs meore poziciuri error parametric, romelic Cven 

gamovtoveT, rac naCvenebia amonabeWdSi 16-1. es atributi SesaZlebelia 

gamoyenebul iqnes meore poziciur parametrTan, rac iwvevs kompilatoris mier 

gafrTxilebis magivrad Secdomis Setyobinebas, rogorc naCvenebia qvemoT: 

    [Obsolete("Tqven meti aRar SegiZliaT am meTodis gamoZaxeba.", true)] 

    public void MesameSewinaaRmdegeba()    ... 

poziciur da saxeldebul parametrebs Soris gansxvaveba imaSi mdgomareobs, 

rom es ukanaskneli gansazRvrulia saxeliT da yovelTvis arCeviTia. atributs 

DllImportAttribute aqvs rogorc poziciuri, aseve saxeldebuli parametrebi, rac 

naCvenebia amonabeWdSi 16-2. 

 

amonabeWdi 16-2. poziciuri da saxeldebuli atributebis gamoyeneba:  

Atributisparametrebi.cs 

using System; 

using System.Runtime.InteropServices; 

class Atributisparametrebi 

{    [DllImport("User32.dll", EntryPoint="MessageBox")] 

    static extern int MessageDialog(int hWnd, string msg, string caption, int msgType); 

    [STAThread] 

    static void Main(string[] argumentebi) 

    {        MessageDialog(0, "gamoZaxebulia MessageDialog!", "DllImport demonstrireba", 0); 

    }} 

programis gamosavali aris Setyobinebis fanjara, romelSic Cawerilia: 

DllImport demonstrireba 

gamoZaxebulia MessageDialog! 

atributs DllImportAttribute amonabeWdSi 16-2 aqvs erTi poziciuri "User32.dll",  

da erTi saxeldebuli EntryPoint="MessageBox" parametri. poziciuri parametrebi 
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yovelTvis saxeldebulis win iwereba. saxeldebuli parametrebi SesaZlebelia 

nebismieri TanamimdevrobiT CavweroT.  

 

 

 

atributebis gamoyenebis samizneebi 

atributebi aqamde gamoyenebuli iyo meTodebis mimarT, magram maTi 

gamoyeneba enis sxva elementebTanac SeiZleba. samizneebi gansazRvravs atributis 

moqmedebis gavrcelebis sazRvrebs. cxrilSi 16-1 moyvanilia sakvanZo sityvebis sia, 

romlebic gamoiyeneba samizneebad, da maTi daniSnuleba. 

 

cxrilS\i 16-1 

atributis samizne SeiZleba gamoyenebul iqnes 

all yvelgan 

assembly mTeli nakrebis mimarT 

class klasebis mimarT 

constructor konstruqtorebis mimarT 

delegate delegatebis mimarT 

enum enumeratorebis mimarT 

event movlenebis mimarT 

field velebis mimarT 

interface interfeisebis mimarT 

method meTodebis mimarT 

module modulebis mimarT 

parameter parametrebis mimarT 

property Tvisebebis mimarT 

returnvalue dabrunebis tipebis mimarT 

struct struqturebis mimarT 

 

atributebis samizne iwereba atributis TavsarTis saxiT, romelic 

gamoyofilia ":" niSniT. 

amonabeWdSi 16-3 naCvenebia CLSCompliantAttribute atributis gamoyenebis magaliTi. 

es atributi aiZulebs kompilators daicvas e. w.  CLS (Common Language Specification ) 

specifikacia. 

 

amonabeWdi 16-3.  saxeldebuli da poziciuri parametrebis gamoyeneba.:  

Atributissamizneebi.cs 
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using System; 

[assembly:CLSCompliant(true)] 

public class Atributissamizneebi 

{    public void Cls_specifikaciasTanaraTavsebadi(uint nclsParam) 

    {        Console.WriteLine("gamoZaxebulia Cls_specifikaciasTanaraTavsebadi().");    } 

    [STAThread] 

    static void Main(string[] argumentebi) 

    {        uint myUint = 0; 

        Atributissamizneebi tgtDemo = new Atributissamizneebi(); 

        tgtDemo.Cls_specifikaciasTanaraTavsebadi(myUint); 

    }} 

kompilatoris Setyobinebebi: 

Argument type 'uint' is not CLS-compliant 

amonabeWdSi 16-3 mocemuli kodi mogvcems kompilaciis Secdomas, vinaidan 

Cls_specifikaciasTanaraTavsebadi() meTodSi uint tipi ar aris gaTvaliswinebuli 

zemoxsenebuli specifikaciiT (moTxovnaTa wesebi). Tu [assembly:CLSCompliant(true)] 

atributSi true-s SevcvliT False-iT an Cls_specifikaciasTanaraTavsebadi() meTodSi 

aRweras uint-s int-iT, maSin kompilireba warmatebiT Caivlis. amonabeWdSi 16-3 

gamoyenebulia samizne "assembly". es niSnavs, rom atributis moqmedeba vrceldeba 

mTel nakrebze. am atributis moqmedebis zona SesaZlebelia SevcvaloT 

samizneebiT class da method. pirvel SemTxvevaSi gavrceldeba Atributissamizneebi klasze, 

xolo meore SemTxvevaSi -  Cls_specifikaciasTanaraTavsebadi() meTodze. 

Cven SegviZlia SevqmnaT da gamoviyenoT sakuTari atributi. amonabeWdSi 16-4 

mocemulia sakuTari atributis Seqmnisa da gamoyenebis magaliTi: 

 

amonabeWdi 16-4. atributis aRwera da  da gamoyeneba. Attribute.cs 

[System.AttributeUsage(System.AttributeTargets.Class | System.AttributeTargets.Struct, 

AllowMultiple = true)] // miuTiTebs, rom avtori atributis gamoyeneba SeiZleba ramdenime 

// klasis  an struqturis win 

public class avtori : System.Attribute  

{  string saxeli;  

 public double versia;  

 public avtori(string saxeli)  

 {this.saxeli = saxeli; versia = 1.0; //nagulisxmebi mniSvneloba 

 } 

  public string GetSaxeli() { return saxeli; }   

 [avtori("T. baxtaZe")]  



 
-106- 

 private class pirveliklasi  

{ /* ...*/ } 

 // avtoris atributis gareSe  

 private class meoreklasi { } 

[avtori("T. baxtaZe"), avtori("x. imnaZe", versia = 2.0)] 

  private class mesameklasi  

{ /* ... */}  

class TestavtoriAttribute  

 {  static void Main()  

    { PrintavtoriInfo(typeof(pirveliklasi));      

   PrintavtoriInfo(typeof(meoreklasi));  

PrintavtoriInfo(typeof(mesameklasi)); }  

 private static void PrintavtoriInfo(System.Type t)  

  { System.Console.WriteLine("avtori informacia:{0}", t); 

   System.Attribute[] attrs = System.Attribute.GetCustomAttributes(t); // //refleqcia 

   foreach (System.Attribute attr in attrs) 

    {     if (attr is avtori)  

    { avtori a = (avtori)attr;  

System.Console.WriteLine(" {0}, versia {1:f}", a.GetSaxeli(), a.versia);  

      }} }}  

} 

gamosavali: 

avtori informacia: avtori+pirveliklasi 

 T. baxtaZe, versia 1.00 

avtori informacia: avtori+meoreklasi 

avtori informacia: avtori+mesameklasi 

 T. baxtaZe, versia 1.00 

 x. imnaZe, versia 2.00  

rogorc magaliTidan Cans, sakuTari atributis Sesabamisi klasi 

memkvidreobas Rebulobs System.Attribute klasidan. sakuTari atributis 

Seqmnisas aseve aucilebelia System.AttributeUsage atributis, 

AttributeTargets CamoTvlis da AllowMultiple Tvisebis gamoyeneba.  Main 

meTodSi naCvenebia sakuTari atributis gamoyeneba, e.i. Tu klasis avtorma 

atributis saSulebiT Cawera Tavisi monacemebi, Cven mas wavikiTxavT, Tu 

dagvWirda. typeof-operatori gansazRvravs argumentis tips programis Sesrulebis 

momentSi. is-operatori gamoiyeneba gamosaxulebis konkretuli tipisadmi 

Tavsebadobis dasadgenad. Sedegi WeSmaritia Tavsebadobis SemTxvevaSi. 
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Tavi XVII 

 CamoTvlebi (Enums) 

 

ganxilulia Semdegi sakiTxebi: 

• CamoTvlis (enumeraciis) cneba; 

• axali enumeraciuli tipis Seqmna; 

• enumeraciis gamoyeneba;  

• System.Enum tipis meTodebis gacnoba. 

 

Enums-is gansazRvra 

 

Enums aris mkacrad tipizirebuli konstantantebis jgufebi. igi gamorCeulia 

imiT, rom saSualebas iZleva simbolur saxelebs mivaniWoT mTeli mniSvnelobani. 

C#-is tradiciis mixedviT igi mkacrad tipizirebulia, rac imas niSnavs, rom 

sxvadasxva enumeraciis tipis konstantebs gardaqmnis gareSe ver mivaniWebT 

erTmaneTs, qvemdebare elementebis tipebi erTnairi romc iyos. mTeli tipis da 

enumeraciuli tipis miniWebac aSkara gardaqmnebis gareSe SeuZlebelia. 

enumeraciis gamoyeneba programas aZlevs ufro TvalsaCino saxes, vinaidan 

cifrebis magivrad gamoiyeneba Sinaarsobrivi datvirTvis mqone saxelebi 

(magaliTad, "CrdiloeTi", "samxreTi",A"aRmosavleTi" da "dasavleTi" sityvebis 

gamoyeneba ufro mravlis mTqmelia, vidre cifrebi 0, 1, 2, 3). garda amisa, maTi 

mniSvnelobis uneblied Secvla rTulia, rac zrdis programis saimedoobas. Enums 

aris mniSvnelobis tipi, rac niSnavs, rom igi Seicavs mxolod sakuTar 

mniSvnelobas da arafers arc Rebulobs da arc gascems memkvidreobiT da misi 

aslis miniWeba SeiZleba am tipis sxva konstantisTvis. qvemoT gamoiyeneba ori 

sakvanZo sityva enum da Enum. pirveli ekuTvnis C# tips, xolo meore - BCL ( Base 

Class Library, ZiriTadi klasebis biblioTeka) tips. pirveli (enum) memkvidrebas iRebs 

meorisgan (Enum). pirvels viyenebT axali tipis aRsawerad, xolo meores - 

statikur meTodebTan samuSaod.   

 

Enum-is Seqmna 

 

.NET Framework-is BCL-i Seicavs BCL mraval enumeraciul tips, romlebic 

TavianTi warmoebuli klasebiT aRwerilia dokumentaciaSi. magaliTad, yovelTvis, 

rodesac aTavsebT MessageBox-Si ikonas, xedavT MessageBoxIcon enumeracias. 

amonabeWdSi 17-1 mocemulia enumeraciis gamoyenebis magaliTi. enum tipi 

gamoiyeneba switch operatorSi. 0, 1, 2 cifrebis magivrad switch operatorSi 
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gamoiyeneba Xma enumeraciuli tipi, rac programas ufro TvalsaCinosa da daculs 

xdis. 

amonabeWdi  17-1.  enumeraciis Seqmna da gamoyeneba:  EnumSwitch.cs 

using System; 

public enum Xma 

{ Dabali, 

   SaSualo, 

   MaRali 

} 

class EnumSwitch 

{   static void Main() 

   {      // Seqmna da inicializacia   

      Xma Cemixma = Xma.SaSualo; 

      // gadawyvetilebis miReba enumeraciuli tipis mniSvnelobiT 

      switch (Cemixma) 

      {     case Xma.Dabali: 

            Console.WriteLine("xmam daiwia."); 

            break; 

         case Xma.SaSualo: 

            Console.WriteLine("xma saSualoa."); 

            break; 

         case Xma.MaRali: 

            Console.WriteLine("xmam aiwia."); 

            break; 

      } 

      Console.ReadLine(); 

   } 

} 

amonabeWdi 17-1 Seicavs enum tipis aRweras. tipis saxelia Xma, romelsac 

figurul frCxilebSi mosdevs mniSvnelobaTa sia. tipi  Xma gamoiyeneba Cemixma 

cvladis aRsawerad Main meTodSi. vinaidan enum aris mniSvnelobis tipi, misi 

mniSvneloba (Xma.SaSualo) SesaZlebelia mivaniWoT sxva mniSvnelobis (int da double) 

tipebis msgavsad. vinaidan  Cemixma cvladi aRwerilia da inicializirebuli, misi 

gamoyeneba SeiZleba switch operatorSi. yoveli case winadadeba warmoadgens Xma 

cvladis unikalur mniSvnelobas. srulad kvalificirebuli saxelis gamoyeneba 

gaugebrobis Tavidan acilebis garantiaa. 
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enumeraciis gamoyeneba 

 

amonabeWdSi 17-1 moyvanili enumeracia SesaZlebelia Secvlil iqnes sabazo 

tipisa da wevrebis mniSvnelobis Secvlis gziT. Tandayolilad enum tipis 

qvemdebare tipi aris int. enumeraciis tipis aRwerisas SesaZlebelia sabazo tipis 

Secvla, magaliTad, mexsierebis dazogvis mizniT. sxva mizezi SeiZleba iyos 

qvemdebare tipis Secvla amocanidan gamomdinare, raTa tipebs Soris cxadad 

gardaqmnisas ar daikargos sizuste. dasaSvebi sabazo tipebia: byte, sbyte, short, ushort, 

int, uint, long, da ulong. 

Semdegi modifikacia, romelic SesaZlebelia CavataroT aris tipis 

nebismieri wevris mniSvnelobis Secvla. Tandayolilad enum tipis pirveli wevris 

mniSvneloba nulia. Tu es ar gakmayofilebT, igi SeiZleba Seicvalos sxva 

mniSvnelobiT, aseve sxva wevrebis SemTxvevaSic. miuniWebeli wevrebis mniSvneloba 

avtomaturad ganisazRvreba, rogorc erTiT meti wina wevris mniSvnelobaze. 

amonabeWdSi 17-2 naCvenebia, Tu rogor movaxdinoT sabazo tipisa da wevrebis 

mniSvnelobis Secvla.  

 

amonabeWdi  17-2.  Enum –is bazuri tipis da wevrebis gansazRvra:  

CamonaTbazadawevrebi.cs 

using System; 

// declares the enum 

public enum Xma : byte 

{   Dabali = 1, 

    SaSualo, 

    MaRali 

} 

class CamonaTbazadawevrebi 

{    static void Main() 

    {   Xma Cemixma = Xma.Dabali; 

        switch (Cemixma) 

        {      case Xma.Dabali: 

                Console.WriteLine("xmam daiwia."); 

                break; 

            case Xma.SaSualo: 

                Console.WriteLine("xma saSualoa."); 

                break; 

            case Xma.MaRali: 
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                Console.WriteLine("xmam aiwia."); 

                break; 

        } 

        Console.ReadLine(); 

    } 

} 

enumeracia Xma amonabeWdSi 17-2 gviCvenebs, Tu rogor SevcvaloT sabazo tipi 

da wevrebis mniSvnelobani. sabazo tipis Secvla byte tipad xdeba ":" Semdeg 

sakvanZo sitvis byte gamoyenebiT (: <type>). es iZleva imis garantias, rom Xma tipis 

qvemdebare wevrebis tipi mxolod byte SeiZleba iyos. pirveli Dabali wevris 

mniSvneloba icvleba 1-ze. msgavsi sintaqsi <member> = <value> SesaZlebelia 

gamoyenebul iqnes nebismieri wevris mimarT. SezRudva mdgomareobs winmswreb 

miTiTebaSi (anu, roca ganmsazRvrels jer ar aqvs konkretuli mniSvneloba), 

mniSvnelobaTa dublirebaSi, wriul miTiTebebSi (igivea, rac pirveli SemTxveva, 

oRond gansazRvrebaSi mimdevroba monawilebs, romlis mixedviT konkretuli 

mniSvnelobis dadgena mainc ver xerxdeba, msgavsad EXCEL-isa). Xma tipis 

Tandayolili mniSvnelobebia Dabali=0, SaSualo=1 da MaRali=2. amonabeWdSi 17-2 Dabali 

mniSvneloba Secvlilia 1-ze, ris gamoc SaSualo=2 da MaRali=3. 

enumeraciuli tipi memkvidreobas aracxadad (":" miTiTebis gareSe) Rebulobs 

BCL tipidan, amitom SegviZlia am tipis wevrebis gamoyeneba. amonabeWdSi 17-3 

naCvenebia, Tu rogor CavataroT gardaqmna enumeraciulsa da misi bazuri tipis 

mniSvnelobebs Soris da rogor gamoviyenoT memkvidreobiT miRebuli zogierTi 

wevri.  

 

amonabeWdi  17-3.  Enum gardaqmnebi da  System.Enum tipis gamoyeneba:  EnumTricks.cs 

using System; 

// enum-is aRwera 

public enum Xma : byte 

{  Dabali = 1, 

    SaSualo, 

    MaRali 

} 

class EnumTricks 

{    static void Main(string[] argumentebi) 

    {        EnumTricks enumTricks = new EnumTricks(); 

        // tipis cxadi gardaqmna   
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        enumTricks.EnumisSeyvana(); 

        // iteracia saxeli-s  mixedviT        

 enumTricks.Saxelebissia(); 

       iteracia Xma -s  mixedviT  

        enumTricks.MniSvnelobebissia(); 

        Console.ReadLine(); 

    } 

    // cxadi gardaqmna int –is Xma-Si 

    public void EnumisSeyvana() 

    {   Console.WriteLine("\n----------------"); 

        Console.WriteLine("xmis parametrebi:"); 

        Console.WriteLine("----------------\n"); 

 

        Console.Write(@" 

1 - Dabali 

2 - SaSualo 

3 - MaRali 

 

Please select one (1, 2, or 3): "); 

        // momxmareblis monacemis Seyvana 

        string volString = Console.ReadLine(); 

        int volInt = Int32.Parse(volString); 

           // cxadi gardaqmna int –is Xma-Si 

        Xma Cemixma = (Xma)volInt; 

        Console.WriteLine(); 

        switch (Cemixma) 

        {      case Xma.Dabali: 

                Console.WriteLine("xmam daiwia."); 

                break; 

            case Xma.SaSualo: 

                Console.WriteLine("xma saSualoa."); 

                break; 

            case Xma.MaRali: 

                Console.WriteLine("xmam aiwia."); 

                break; 

        } 

        Console.WriteLine(); 

    } 
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    public void Saxelebissia() 

    {   Console.WriteLine("\n---------------------------- "); 

        Console.WriteLine("Xma Enum Members by Saxeli:"); 

        Console.WriteLine("----------------------------\n"); 

        // iteracia xma tipis siis wevrebze 

        foreach (string xma in Enum.GetNames(typeof(Xma))) 

        {     Console.WriteLine("Xma Member: {0}\n Value: {1}",  

               xma, (byte)Enum.Parse(typeof(Xma), xma)); 

        } 

    } 

    //  iteracia mniSvnelobis mixedviT 

    public void MniSvnelobebissia() 

    {   Console.WriteLine("\n----------------------------- "); 

        Console.WriteLine("Xma Enum wevrebi mniSvnelobis mixedviT:"); 

        Console.WriteLine("-----------------------------\n"); 

        // yoveli ricxviTi mniSvnelobis miReba da gamoyvana 

        foreach (byte val in Enum.GetValues(typeof(Xma))) 

  {  Console.WriteLine("Xma Value: {0}\n Member: {1}", val, Enum.GetName(typeof(Xma), val)); 

        } 

    } 

} 

amonabeWdi 17-3 Seicavs sam meTods EnumisSeyvana, Saxelebissia  da 

MniSvnelobebissia. TiToeuli maTgani gviCvenebs System.Enum gamoyenebis sxvadasxva 

Tvalsazriss CamonaTvalTan muSaobisas. meTodi EnumisSeyvana gviCvenebs, Tu rogor 

SeviyvanoT mTeli ricxvi da gardavqmnaT Sesabamis CamoTvlis tipad. qvemoT 

moyvanilia amonabeWdSi 17-3 amoRebuli nawili, romelic am gardaqmnas 

axorcielebs: 

        string volString = Console.ReadLine(); 

        int volInt = Int32.Parse(volString);        Xma Cemixma = (Xma)volInt; 

mas Semdeg, rac programa gviCvenebs menius, igi Seaxsenebs momxmarebels, rom 

Seiyvanos romelime ricxvTagani (1, 2, an 3). momxmareblis mier akrefili ricxvi 

Seyvanis Rilakis daWeris Semdeg Seiyvaneba Console.ReadLine operatoriT, romelic 

abrunebs striqonis tipis mniSvnelobas. Semdgom saWiroa am mniSvnelobis 

gardaqmna mTeli tipis mniSvnelobad, rac xorcieldeba Int32.Parse meTodiT. int 

tipis Xma tipad gardaqmna xdeba tipebis cxadi gardaqmnis gamoyenebiT miniWebisas. 

tipis yoveli wevris misaRebad gamoiyeneba System.Enum-tipis GetNames meTodi. 

amonabeWdSi 17-3 amoRebulia Sesabamisi teqsti, romelic zemoTqmuls axorcielebs: 



 
-113- 

        foreach (string xma in Enum.GetNames(typeof(Xma))) 

        {      Console.WriteLine("Xma Member: {0}\n Value: {1}",  

                xma, (byte)Enum.Parse(typeof(Xma), xma)); 

        }  

vinaidan GetNames abrunebs striqonebis masivs, amitom mosaxerxebelia foreach 

ciklis gamoyeneba. zemomoyvanil magaliTSi mocemulia tipi da wevris saxelis 

striqonuli warmodgena. Cven viyenebT meTods qvemdebare wevris mniSvnelobis 

misaRebad. vinaidan Xma tipis sabazo tipi aris byte, amitom Enum.Parse (es meTodi 

gamoiyeneba striqonuli tipis sxva tipad gardasaqmnelad, format  meTodis 

Sebrunebulia) meTodis mier dabrunebuli mniSvneloba saWiroa gardaiqmnas 

cxadad. rom ar gagvekeTebina (bye) gardaqmna, gamosavali iqneboda Xma tipis wevri, 

romelic gardaiqmneboda Xma wevris saxelis striqonul warmodgenad da 

mosalodnel Sedegs ver miviRebdiT.  

CamosaTvleli tipis yvela wevris saxelebis magivrad SeiZleba dagvWirdes 

yvela mniSvnelobis miReba. zemoTqmuls axorcielebs amonabeWdSi 17-3 

MniSvnelobebissia meTodSi qvemoT moyvanili kodi: 

        foreach (byte val in Enum.GetValues(typeof(Xma))) 

  {Console.WriteLine("Xma Value: {0}\n Member: {1}",val, Enum.GetName(typeof(Xma), val)); 

        } 

mocemulia CamosaTvleli tipi, GetValues meTodi abrunebs am tipiT 

gansazRvrul sabazo mniSvnelobebs masivis saxiT (am SemTxvevaSi byte tipis). 

programuli ciklis dros ibeWdeba TiToeuli wevris mniSvneloba da saxeli. 

saxelebis miReba xdeba GetName meTodis gamoyenebiT. sakvanZo sityva typeof adgens 

frCxilebSi moTavsebuli gamosaxulebis tips. 
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Tavi XVIII 

 operaciaTa gadatvirTva 

 

ganxilulia Semdegi sakiTxebi:  

• operaciaTa gadatvirTvis cneba; 

• gadatvirTvis mizanSewonilobis gansazRvra; 

• rogor gadavtvirToT operatori;  

• operaciebis gadatvirTvis wesebi.  

 

operaciaTa gadatvirTvis Sesaxeb 

 

me-2 TavSi ganxiluli iyo operaciebi ”+" ,"-" ,"^"  da sxva. operaciebi 

gansazRvrulia Tandayolili (winaswar gansazRvruli) tipebisTvis, magram es 

yvelaferi ar aris. SegiZliaT daamatoT operaciebi Tqveni sakuTari tipebisTvis, 

rac saSualebas mogcemT gamoiyenoT isini msgavsad Tandayolili (standartuli) 

C# operaciebisa.  

operaciaTa gadatvirTvis saWiroebis gasagebad warmoidgineT, rom 

gWirdebaT maTematikuri matriculi operaciebi. SegiZliaT gamoiyenoT ori 

organzomilebiani matrica da gaakeToT, rac gWirdebaT. am kodis sxva programaSi 

gamosayeneblad SesaZlebelia axali tipis Seqmna. amgvarad SeqmniT matricis tips, 

romelic iqneba klasi an struqtura.  

 axla ganvixiloT, Tu rogor gamoviyenebT amas. SeqmniT or Matrix tipis 

egzemplars monacemebiT da moaxdenT maTze operaciebs. moaxdenT Daamate(), 

DotProduc()  meTodebis realizacias. klasis gamoyeneba SeiZleba gamoiyurebodes 

Semdegnairad:  

Matrix result = mat1.Daamate(mat2);   
an 

Matrix result = Matrix.Daamate(mat1, mat2);    
an ufro uaresad 

Matrix result = mat1.DotProduct(mat2).DotProduct(mat3);  
 

meTodebis gamoyenebisas problema mdgomarebs imaSi, rom gamosaxulebebi 

tlanqia, Warbsityviani da arabunebrivi im problemis mimarT, romelsac vxsniT. 

gacilebiT advili iqneboda matricebis Sesakrebad gamogveyenebina "+", xolo 

gadasamravleblad "*" operaciebi. qvemoT naCvenebia Tu, rogor gamoiyureba es am 

operaciebis gamoyenebiT:  

Matrix result = mat1 + mat2; 
an 
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Matrix result = mat1 * mat2; 
an ufro ukeTesad 

Matrix result = mat1 * mat2 * mat3 * mat4; 
 

es gacilebiT daxvewilia da ioli samuSaod, gansakuTrebiT maSin, rodesac 

amgvari operaciebi mravlad gamoiyeneba maTematikur gamosaxulebebSi. garda amisa 

maTematikosebisTvis intuiciurad ufro advilad aRsaqmeli da bunebrivi. 

ZiriTadi rCeva mdgomareobs SemdegSi: gamoiyeneT operaciebi, rodesac isini 

ufro gasagebs da martivs xdis tipis gamoyenebas.  

 

operaciaTa gadatvirTvis aRwera 

 

ramdenime gamonaklisis garda es msgavsia statikuri meTodis aRweris 

sintaqsisa. Tqven unda gamoiyenoT sakvanZo sityva operator  da gadasatvirTi 

operatoris simbolo. qvemoT moyvanilia monaxazi skalaruli namravlis 

gansaxorcileblad: 

public static Matrix operator *(Matrix mat1, Matrix mat2) 
{ 
    // realizacia 

} 
SevniSnoT, rom meTodi statikuria. aq Matrix, romelic mosdevs operator-s 

operaciis dabrunebis tipia, mrgval frCxilebSi moTavsebulia operaciis 

operandebi TavianTi tipebiT. amonabeWdSi 18-1 moyvanilia sruli magaliTi.  

 

amonabeWdi  18-1.  operaciaTa gadatvirTvis gamoyeneba:  Matrix.cs 

 

using System; 

class Matrica 

{    // es aris  3x3  matrica 

    public const int GANZOMILEBA = 3; 

    private double[,] matrix = new double[GANZOMILEBA, GANZOMILEBA]; 

  // nebas aZlevs gamomZaxebels moaxdinos matricis inicializacia 

    public double this[int x, int y] 

    {  get { return matrix[x, y]; } 

        set { matrix[x, y] = value; } 

    } 

  // nebas aZlevs momxmarebels moaxdinos matricis damateba 

    public static Matrica operator +(Matrica mat1, Matrica mat2) 

    {  Matrica newMatrix = new Matrica(); 
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        for (int x=0; x < GANZOMILEBA; x++) 

            for (int y=0; y < GANZOMILEBA; y++) 

                newMatrix[x, y] = mat1[x, y] + mat2[x, y]; 

        return newMatrix; 

    } 

} 

class MatrixTest 

{    //gamoiyeneba InitMatrix meTodSi   

    public static Random rand = new Random(); 

    //  Matrica testireba 

    static void Main() 

    {  Matrica mat1 = new Matrica(); 

        Matrica mat2 = new Matrica(); 

        // matricebis SemTxveviTi sidideebiT inicializacia 

        InitMatrix(mat1); 

        InitMatrix(mat2); 

   // matricebis beWdva 

        Console.WriteLine("Matrix 1: "); 

        MatricisbeWdva(mat1); 

        Console.WriteLine("Matrix 2: "); 

        MatricisbeWdva(mat2); 

        // operaciebis Sesruleba da Sedegebis beWdva 

        Matrica mat3 = mat1 + mat2; 

        Console.WriteLine(); 

        Console.WriteLine("Matrix 1 + Matrix 2 = "); 

        MatricisbeWdva(mat3); 

    } 

    // matricis elementebis Sevseba SemTxveviTi mniSvnelobebiT  

    public static void InitMatrix(Matrica mat) 

    {        for (int x=0; x < Matrica.GANZOMILEBA; x++) 

            for (int y=0; y < Matrica.GANZOMILEBA; y++) 

 mat[x, y] = rand.NextDouble();  //NextDouble() SemTxveviTi ricxvebis generirebis funqcia 

    } 

    //  matricis beWdva konsolze  

    public static void MatricisbeWdva(Matrica mat) 

    {   Console.WriteLine(); 

        for (int x=0; x < Matrica.GANZOMILEBA; x++) 

        {  Console.Write("[ "); 



 
-117- 

            for (int y=0; y < Matrica.GANZOMILEBA; y++) 

            {    // gamosavalis formati  

                Console.Write("{0,8:#.000000}", mat[x, y]); 

                if ((y+1 % 2) < 3) 

                    Console.Write(", "); 

            } 

            Console.WriteLine(" ]"); 

        } 

        Console.WriteLine(); 

    } 

} 

skalaruli namravlis operaciis msgavsad amonabeWdSi 18-1 mocemulia  "+" 

operaciis gadatvirTva. ufro meti TvalsaCinoebisTvis am operaciis gadatvirTva 

gamotanilia calke: 

    public static Matrica operator +(Matrica mat1, Matrica mat2) 

    {   Matrica newMatrix = new Matrica(); 

        for (int x=0; x < GANZOMILEBA; x++) 

            for (int y=0; y < GANZOMILEBA; y++) 

                newMatrix[x, y] = mat1[x, y] + mat2[x, y]; 

        return newMatrix; 

    } 

operacia aris static, rac xazs usvams im garemoebas, rom operacia 

miekuTvneba tips da ara romelime egzemplars. dabrunebis tipia Matrica. operaciis 

realizacia qmnis dabrunebis tipis axal egzemplars (obieqts) da awarmoebs 

matricebis Sekrebas. 

ZiriTadad es advilia, ubralod unda davicvaT ramdenime wesi, rodesac 

vaxorcielebT operaciebis gadatvirTvas. 

 

operaciebis gadatvirTvis wesebi 

 

pirveli wesi: unda moaxdinoT im operaciis gadatvirTva im tipSi, romelsac 

gamoiyenebT operaciaSi operandis tipad.  

meore wesi: unda gadatvirToT yvela Tavsebadi operacia. magaliTad, Tu 

tvirTavT  ==, aseve unda gadatvirToT !=.  igive exeba <= da >=. 

rodesac aRwerT raime operacias, misi Sedgenili variantis gamoyenebac 

SeiZleba. magaliTad, + operaciis aRweris Semdeg Matrica tipisTvis SesaZlebelia 

+= operaciis gamoyeneba imave Matrica tipis monacemebisTvis.   
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operaciebis gadatvirTvis gamoyeneba tipebis cxadi da aracxadi gardaqmnisTvis 

 

operaciaTa gadatvirTva SesaZlebelia gamoyenebul iqnes cvladebis 

mniSvnelobis sakuTari gardamqmnelebis Sesaqmnelad miniWebis dros. amonabeWdSi  

18-2 moyvanilia Sesabamisi magaliTi: 

 

amonabeWdi  18-2. tipis garadaqmnis operaciis aRwera da gamoyeneba 

cxadigardaqmna.cs 

using System; 

namespace cxadigardaqmna 

{  class  Wiladi   

  {int x, y; 

            public static implicit operator Wiladi (int x) { return new Wiladi(x, 1); } 

 public static explicit operator int (Wiladi f) { return f.x / f.y; } 

      public Wiladi (int x, int y) {this.x = x; this.y = y; } 

   static void Main(string[] argumentebi) 

  {Wiladi  f = 3;// aracxadi gardaqmna,f.x == 3, f.y == 1  

    int i = (int)f; // cxadi gardaqmna,i == 3 

    System.Console.WriteLine("{0},{1}",f,i); 

  } 

  } 

 } 

amonabeWdSi 18-2 implicit da explicit sakvanZo sityvebia. klasSi Wiladi 

aRwerilia tipis gardaqmnis cxadi da da aracxadi operaciebi, Sesabamisad. Main- 

meTodSi moyvanilia aracxadi da cxadi gardaqmnebis magaliTebi.  
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Tavi XIX 

 daucveli kodi 

mocemul TavSi ganxilulia Semdegi sakiTxebi: 

• pointerebis mokle mimoxilva da gamoyeneba; 

• pointeruli notacia; 

• daucveli kodi; 

• masivebis pointerebi. 

pointerebis gamoyeneba gamarTlebulia mxolod maSin, rodesac gvWirdeba 

programis Sesrulebis Zalze maRali siCqare.  

 

pointerebis Caweris wesebi 

pointerebi aris cvladebi, romelTa mniSvneloba aris sxva tipis cvladis 

misamarTi. istoriulad am tipis cvladebi gamoiyeneboda obieqtze 

araorientirebul programirebis enebSi. pointeris tipis cvladebi SeiZleba 

gamoyenebul iqnes mxolod mniSvnelobisa da masivis tipis cvladebis mimarT. 

pointeris tipis cvladebis aRwera xdeba cxadad * simbolos gamoyenebiT, rogorc 

naCvenebia momdevno magaliTSi: 

 int *p; es ekvivalenturia : int* p; anu ganmTiTebeli simbolo * SesaZlebelia 

uSualod tipis dasaxelebas mosdevdes. es aRwers pointers p, romelic uTiTebs 

mTeli tipis cvladis mexsierebis dasawyisze, romelsac ukavia 4 baiti. 

operatorebSi cvladis win * simbolos gamoyeneba gulisxmobs im mexsierebis 

mniSvnelobas, romelsac uTiTebs p. magaliTad:   

*p = 5; niSnavs, rom p-s mniSvnelobis mexsierebis misamarTze Caiwereba mTeli 

mniSvneloba 5. p = 5; ki niSnavs, rom icvleba p-s mniSvneloba anu mTeli tipis 

cvladis mexsierebis misamarTi. am operatoris Sesrulebis Semdeg es cvladi 

miuTiTebs me-5 misamarTze, sadac inaxeba mTeli tipis 4 baiti. pirveli operatoris 

Sesrulebis Sedegi ar icvleba.  

Semdegi mniSvnelovani simbolo aris &, misi gamoyeneba cvladis win iZleva 

am cvladis mexsierebis misamarTs. magaliTad: 

int i = 5; 

int *p; 

p = &i; 

zemoT mocemuli kodis SemTxvevaSi: 

*p = 10; 

cvlis i-s mniSvnelobas 10-ze, vinaidan  '*p'  ikiTxeba, rogorc mTeli ricxvi, 

romelic moTavsebulia p misamarTze. 
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daucveli kodi 

C# -Si pointerebis gamoyenebis mTavari problema mdgomareobs imaSi, rom 

programis Sesrulebisas warmoebs arasaWiro monacemebisgan mexsierebis 

ganTavisuflebis uxilavi procesi (garbage collection process). am dros monacemebis 

gadajgufebisas SesaZlebelia Seicvalos obieqtis misamarTi mexsierebaSi 

gafrTxilebis gareSe. amgvarad, raime pointeri SeiZleba aRar miuTiTebdes saWiro 

obieqts. am SemTxvevaSi SesaZlebelia arasworad ifunqcioniros TviT am 

programam an gavlena moaxdinos sxva programebis mTlianobaze. amis gamo 

pointerebis gamoyenebisas aSkarad saWiroa sakvanZo sityva unsafe miTiTeba. 

programebi, romlebic Seicavs daucvel kods, gaiSveba mxolod im SemTxvevaSi, Tu 

maT miniWebuli aqvT sruli ndobis statusi. imisTvis, rom ar Seicvalos 

pointeris mniSvneloba uxilavi fonuri procesiT, gamoiyeneba sakvanZo sityva fixed. 

aqve aRvniSnoT, rom mniSvnelobis tipTan pointeris gamoyeneba avtomaturad 

niSnavs mis fiqsirebul mniSvnelobas. amonabeWdSi  19-1 moyvanilia meTodi, 

romelic moniSnulia, rogorc daucveli 'unsafe'. aq ar aris saWiro 'fixed' 

gamoyeneba, vinaidan struqtura mniSvnelobis tipisaa. 

 

amonabeWdi  19-1. 

using System; 

public struct Koordinatebi 

{int x; 

    int y; 

    unsafe public static void Main() 

{       Koordinatebi c = new Koordinatebi(); 

         Koordinatebi *p = &c; 

        {    p->y = 6;   // struqturis elementebze miTiTebisTvis orive 

            (*p).x = 5; // Canaweri dasaSvebia 

        } 

        Console.WriteLine(c.y);   Console.WriteLine(c.x); 

        }} 

amonabeWdSi 19-2 aucilebelia 'fixed' operatoris gamoyeneba, vinaidan pointeri 

miuTiTebs obieqtze, romelic gamocxadebulia daucveli kodis gareT. 

 

amonabeWdi  19-2. 

using System; 

public struct Koordinatebi 

{    int x; 
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int y; 

    unsafe public static void araMain(ref Koordinatebi c) 

    {fixed (Koordinatebi *p = &c) 

        {    p->y = 6; 

            (*p).x = 5; 

 } 

Console.WriteLine(c.y); 

        Console.WriteLine(c.x); 

    } 
public static void Main() 

 {Koordinatebi c = new Koordinatebi(); 

       araMain(ref  c); Console.WriteLine(c.y);Console.WriteLine(c.x); 

 }} 

programis gamosavali: 

6 

5 

6 

5 

zemomoyvanil magaliTebSi sakvanZo sityva 'unsafe' gamoyenebulia, rogorc 

meTodis modifikatori. qvemomoyvanil magaliTSi igi SeiZleba gamoyenebul iqnes, 

rogorc programuli kodis bloki: 

 

amonabeWdi  19-3. 

using System; 

public static void Main() 

{    unsafe 

 { 

Koordinatebi c = new Koordinatebi(); 

        [...] 

    } 

} 

masivebis pointerebi 

pointerebi SesaZlebelia gamoyenebul iqnes masivebis mimarTebaSi, rogorc 

naCvenebia qvemoT: 

 

amonabeWdi  19-4. 

using System; 

public class Tester 
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{    public static void Main() 

    {        int[] a = {4, 5}; 

        mniSvnelobebisSecvla(a); 

Console.WriteLine(a[0]); 

Console.WriteLine(a[0]); 

    } 

public unsafe static void mniSvnelobebisSecvla(int[] a) 

 {        fixed (int *b = a) 

        {   *b = 5; 

            *(b + 1) = 7; 

        } 

        } 

} 

programis gamosavali: 

5 

7 

kompiuteris arqiteqturis Taviseburebebis gaTvaliswinebiTa da pointerebis 

gamoyenebiT SesaZlebelia programis warmadobis gazrda. qvemoT moyvanilia 

swrafi kopirebis programis magaliTi. am magaliTSi gaTvaliswinebulia, rom oTxi 

baitis erTdouli kopireba xdeba ufro swrafad, vidre oTxjer TiTo-TiTo 

baitisa. 

 

amonabeWdi  19-5. swrafi kopirebis programa. swrafikopireba.cs 

using System; 

 class Test 

{    static unsafe void Kopireba(byte[] sawyisi, int sawyisiIndeqsi, 

        byte[] Sedegi, int SedegiIndeqsi, int mTvleli) 

    {        if (sawyisi == null || sawyisiIndeqsi < 0 || 

            Sedegi == null || SedegiIndeqsi < 0 || mTvleli < 0) 

        {  throw new ArgumentException(); 

        } 

        int sawyisiLen = sawyisi.Length; 

        int SedegiLen = Sedegi.Length; 

        if (sawyisiLen - sawyisiIndeqsi < mTvleli || 

            SedegiLen - SedegiIndeqsi < mTvleli) 

        {  throw new ArgumentException(); 

        } 
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            fixed (byte* pSawyisi = sawyisi, pSedegi = Sedegi) 

            {    byte* ps = pSawyisi; 

                  byte* pd = pSedegi; 

            // erTdroulad 4x4 baitis kopireba 

        

            for (int n =0 ; n < mTvleli/4 ; n++) 

            {  *((int*)pd) = *((int*)ps); 

                pd += 4; 

                ps += 4; 

            } 

             // darCenili baitebis kopireba, romlebic 4x4- ad ver gaigzavna: 

            for (int n =0; n < mTvleli%4; n++) // % ganayofis naSTis operacia 

            {  *pd = *ps; 

                pd++; 

                ps++; 

            } 

            } 

    } 

   

    static void Main()  

    {  byte[] a = new byte[100]; 

        byte[] b = new byte[100]; 

        for(int i=0; i<100; ++i)  

        a[i] = (byte)i; 

        Kopireba(a, 0, b, 0, 100); Console.WriteLine("pirveli 10 elementia:"); 

        for(int i=0; i<10; ++i)  

        Console.Write(b[i] + " ");  Console.WriteLine("\n"); 

    }} 

programis gamosavali: 

pirveli 10 elementia: 

0 1 2 3 4 5 6 7 8 9 

am magaliTSi gamoiyeneba pointerebi baitebis masivis kopirebisTvis sawyisi 

cvladidan Sedegi cvladSi. kompilaciisTvis gamoiyeneba /unsafe ofcia. Visual Studio Net 

-Si ki saWiroa: proeqtis saxelze marjvena klaviSis konteqsturi meniu, Semdeg 

Properties=>Configuration Properties=>Build=>Allow Unsafe Code Bloks=>True. 
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Tavi XX 

 modifikatorebi 

 

 modifikatorebi mniSvnelovan gavlenas axdenen programis msvlelobaze. 

maTi gamoyeneba inkafsulaciis Tvisebas sZens obieqtebs. inkafsulacia gulisxmobs 

interfeisisa da realizaciis damoukideblobas, ris gamoc realizacia SeiZleba 

icvlebodes interfeisis Seucvlelad ise, rom mTlianad sistemis funqcionireba 

ar irRveodes. obieqti gare samyarosTan urTierTqmedebs public velebis, Tvisebisa 

da meTodebis saSualebiT. garedan SemTxveviT SeuZlebelia private velebis Secvla. 

aqamde ZiriTadad viyenebdiT wvdomis public da meTodebis modifikatorebs static, 

virtual da override. isini gnxiluli iyo wina TavebSi, kerZod, me-9 TavSi. am TavSi 

ufro detalurad ganvixilavT modifikatorebTan dakavSirebul sakiTxebs. 

modifikatorebi gamoiyeneba rogorc klasis, ise misi wevrebis mimarT. 

 arsebobs wvdomis anu xedvis 5 modifikatori. Tu raime elementis, 

magaliTad, cvladis gamoyeneba SeiZleba mocemul adgilas, vambobT, rom igi Cans 

aq anu es adgili xvdeba am cvladis Wvretis areSi. wvdomis modifikatorebi 

gansazRvraven elementebis Wvretis ares. cxrili 20.1 asaxavs maT daniSnulebas. 

Cveulebriv public modifikatori gamoiyeneba klasis im wevrebisadmi, romlebic 

gvsurs davinaxoT klasis egzemplarSi. protected viyenebT im SemTxvevaSi, Tu klasSi 

da mis warmoebul klasebSi gvinda davinaxoT cvladi da ara mis egzemplarSi. 

internal viyenebT proeqtis Seqmnisas da mas vxedavT yvelgan mocemul nakrebSi, 

rogorc klasebSi, aseve egzemplarebSi, xolo Cvens mier Seqmnili klasebis 

biblioTekaSi Cawerisas, ganmeorebiTi gamoyenebis SemTxvevaSi mocemuli wevrebi 

ar Cans. protected internal  aris internal  mocemul nakrebSi da protected mis gareT. 

sasargebloa im SemTxvevaSi, Tu erT klass qmniT Tavisi warmoebuli klasebiT da 

gsurT, rom proeqtis monawilem dainaxos yvelgan, xolo  Semdgomma momxmarebelma  

dainaxos mxolod warmoebul klasebSi. private gamoiyenaba maSin, rodesac klasis 

gareT ar gvsurs misi danaxva. 

cxrili 20.1 

 

wvdomis modifikatorebi daniSnuleba 

public wvdoma SeuzRudavia, Cans yvelgan. 

protected wvdoma SezRudulia Semcveli da warmoebuli klasebiT. 

internal wvdoma SezRudulia mocemuli nakrebiT.  

protected internal wvdoma SezRudulia mocemuli nakrebiT an warmoebuli 

klasebiT.  
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 private wvdoma SezRudulia Semcveli tipiT.. 

 

amonanabeWdSi 20.1  moyvanilia programa zemoTqmulis sailustraciod.  

 

amonabeWdi 20.1 wvdomis modifikatorebi: wvdomismodific.cs 

using System; 

 class klasi1  

{   private int  zprivate=8; 

    protected internal int wprotectedinternal=9; 

 protected int xprotected=1;  

 internal int yinternal=2; 

 public void f() 

System.Console.WriteLine("klasi1:this.zprivate={0},this.wprotectedinternal={1}",this.zprivat

e,this.wprotectedinternal);  

System.Console.WriteLine("klasi1:this.xprotected={0},this.yinternal={1}",this.xprotected,this

.yinternal); 

} 

} 

class klasi2: klasi1 

{public void f1() 

 {Console.WriteLine("klasi2: 

klasi1:this.xprotected={0},this.yinternal={1},this.wprotectedinternal={2}",this.xprotected,this.

yinternal,this.wprotectedinternal); 

klasi1 mC3 = new klasi1(); 

Console.WriteLine("klasi2: 

klasi1:mC3.wprotectedinternal={0},mC3.yinternal={1}",mC3.wprotectedinternal,mC3.yinter

nal); 

 } 

} 

class mTavari  

{ public static void Main()  

 {  klasi1 mC = new klasi1(); 

        mC.f(); 

  mC.wprotectedinternal=25; 

  mC.yinternal = 15; 
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        Console.WriteLine("mTavari:winternal = {0},yinternal = 

{1}",mC.wprotectedinternal,mC.yinternal); 

        mC.f(); 

klasi2 mC2 = new klasi2(); 

Console.WriteLine("mTavari:wprotectedinternal = {0},yinternal = 

{1}",mC2.wprotectedinternal,mC2.yinternal); 

mC2.f();mC2.f1(); 

 } 

} 
gamosavali: 

klasi1:this.zprivate=8,this.wprotectedinternal=9 

klasi1:this.xprotected=1,this.yinternal=2 

mTavari:winternal = 25,yinternal = 15 

klasi1:this.zprivate=8,this.wprotectedinternal=25 

klasi1:this.xprotected=1,this.yinternal=15 

mTavari:wprotectedinternal = 9,yinternal = 2 

klasi1:this.zprivate=8,this.wprotectedinternal=9 

klasi1:this.xprotected=1,this.yinternal=2 

klasi2: klasi1:this.xprotected=1,this.yinternal=2,this.wprotectedinternal=9 

klasi2: klasi1:mC3.wprotectedinternal=9,mC3.yinternal=2 

 

 rogorc programidan gamomdinareobs, zprivate mxolod klasi1-Si Cans. xprotected  

klasi1 da klasi2-Si Cans  da ar Cans Main  meTodSi. winternal, wprotectedinternal, yinternal 

Canan Main meTodSi da ar gamoCndebian kompilaciis Semdeg sxvis mier am klasebis 

gamoyenebisas. 

 amonabeWdSi 20.2 moyvanilia internal modifikatoris sailustracio teqsti. 

 

amonabeWdi 20.2 Sida moxmarebis modifikatori. internal.cs 

//Nakrebi1.cs: 

// kompilirdeba ofciiT: /target:library 

internal class Sabazoklasi  

{   public static int IntM = 0; 

} 

//Nakrebi2.cs 

// kompilirdeba ofciiT: /reference:Nakrebi1.dll 

// mosalodneli Setyobineba: CS0122  

class TestAccess  
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{   public static void Main()  

   { 

// Secdoma, sabazo klasi ar Cans Nakrebi1-is gareT: 

 Sabazoklasi myBase = new Sabazoklasi(); 

   }} 

 zeda magaliTSi jer xdeba Sabazoklasi klasis kompilireba da 

biblioTekaSi Cawera, xolo Semdgom biblioTekidan misi gamoyenebis mcdeloba. 

magaliTi gankuTvnilia Net Framewok-Si gasaSvebad. 

klass gaaCnia modifikatorebi new,abstract,seald. new modifikatori gamoiyeneba 

sabazo klasis  Cawyobili klasis dasafarad warmoebul klasSi. es modifikatori 

aseve gamoiyeneba sabazo klasis meTodis dasafarad. abstrac gamoiyeneba  

abstraqtuli klasis aRsawerad. amgvari klasis egzemplaris Seqmna SeuZlebelia. 

aucilebelia warmoebul klasebSi moxdes yvela abstraqtuli meTodis 

realizacia. amis Semdeg SesaZlebelia warmoebuli klasis egzemplaris Seqmna. seald 

modifikatori krZalavs mocemuli klasis warmoebuli klasis Seqmnas. 

amonanabeWdSi 20.3 naCvenebia new modifikatoris gamoyeneba Cawyobili klasis 

dasafarad. 

 

amonanabeWdi 20.3. 

using System; 

public class Cemisabazo  

{ public class Cemiklasi  

     {public int x = 200; 

  public int y; 

 } 

} 

public class warmoebuli : Cemisabazo  

{// Cawyobili tipi faravs sabazo tipis wevrebs: 

new public class Cemiklasi 

 { public int x = 100; 

  public int y;  

  public int z; 

 } 

 public static void Main()  

 {// obieqtis Seqmna damfaravi klasidan : 

  Cemiklasi S1  = new Cemiklasi(); 

 // obieqtis Seqmna dafaruli klasidan: 

  Cemisabazo.Cemiklasi S2 = new Cemisabazo.Cemiklasi(); 
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  Console.WriteLine(S1.x);Console.WriteLine(S2.x);  } 

} 

 zeda donis tipebis modifikatorebi SeiZleba iyos mxolod internal, 

public.nagulisxmevi modifikatori aris  internal. Cawyobili tipebisTvis samarTliania   

 

cxrili 20.2 

Cawyobili 

tipebi 

nagulisxmebi 

modifikatori 

wevris nebadarTuli modifikatori 

enum public ar arsebobs 

class private public  
protected 
internal 
private 
protected 
internal 

interface public ar arsebobs 

struct private public  
internal 
private 
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