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avtoris Sesaxeb 

ganaTlebiT var fizikosi. davamTavre Tbilisis ivane javaxiSvilis saxelobis 

saxelmwifo universitetis fizikis fakulteti, bakalavriati - specialobiT 

fizikuri informatika. magistratura-aspirantura - specialobiT 

naxevargamtarebis fizika. 

profesiiT var programisti. Cemi ZiriTadi saqmianobaa programireba. 
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S e s a v a l i 

 

 

 

 

winasityvaoba. kompiuteri Tavisi SesaZleblobebiTa da sargeblianobiT 

farTod SeiWra adamianis cxovrebaSi, misi moRvaweobisa da saqmianobis yvela 

sferoSi, miuxedavad imisa, rom is Tavidan Seiqmna mxolod samecniero da 

samxedro miznebisaTvis, mxolod, rogorc gamomTvleli mowyobiloba. 

albaT Zalian Sors ar aris is dro, rodesac yvela sazogadoebrivi 

samomsaxureo sistema gadava srul cifrul marTvebze, rasac ra Tqma unda eqneba 

Tavisi uaryofiTi mxareebic, magram dadebiTi ufro meti. uaryofiTSi umTavresad 

vgulisxmob gardauval xarvezebs romelic yovelTvis Tan axlavs programul 

sistemebs. 

kompiuterma iseve, rogorc sakomunikacio sistemebma Secvala adamianTa 

cxovrebis wesi, maTi azrovnebisa da urTierTobis stili, es ki jaWvurad 

aisaxeba yvelafer imaSi, rasac ki adamiani exeba. 

is rac ramodenime aTeuli wlis win iyo fantastikis sagani dRes realobaa 

da amaSi gasakviri arc araferia, radgan Cven adamianebi vxedavT Tu rogor da ra 

tempebiT viTardeba maRali teqnologiebi da es yvelaferi xdeba Cvens Tvalwin 

da warmoadgenen CvenTvis sruliad gamWvirvale procesebs. 

kompiuterma did xania gaabaTila is stereotipi, romlis mixedviTac igi 

Tavisi saxelidan gamomdinare (Computer - gamomTvleli) warmoadgenda mxolod 
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da mxolod gamomTvlel manqanas da iaraRs saxvadasxva samecniero Tu 

sayofacxovrebo dargebSi arsebuli problemebis gadawyvetisas da Tu rogor 

moaxerxa man es da ram misca mas amis saSualeba swored am sakiTxiT minda 

davaintereso mkiTxveli, romelic SeiZleba iyos, rogorc profesionali am 

dargSi aseve kompiuterTan naklebad daaxloebuli adamiani. 

miuxedavad am yvelafrisa mainc dReisaTvis sazogadoebis didi nawilisaTvis 

ucnobia rom kompiuteris funqcionaluri sistemebi da masTan urTierTobis mqone 

adamianebi iyofian ramodenime jgufad. aseTi jgufebi Tavis mimarTulebebiT da 

qvejgufebi droTa ganmavlobaSi mkveTrad daSordebian erTmaneTs, risi 

tendenciac dRes ukve aSkaraa. 

dReisaTvis yvelaze gamokveTilia sami jgufi: 

1. programistebi (Programmers) 

2. administratorebi (Administrators) 

3. momxmareblebi (Users) 

rac ufro metia jgufis rigiTi nomeri miT naklebad aris is daaxloebuli 

kompiuteris funqcionalur-kodur nawilTan. dajgufeba didadaa ganzogadebuli 

da igi gamomdinareobs am wignis miznidan. am SemTxvevaSi mizania swored 

sakiTxisadmi zogadi modgoma.  

dReisaTvis am jgufebs Soris mkveTri zRvaris gavleba jer kidev naadrevia, 

Tumca rogorc zemoT aRvniSne amis tendencia ukve arsebobs da amaze miuTiTebs 

istoriac.  

pirvelad am yvelafers iTavsebda erTi adamiani. programisti iyo 

programistic da momxmarebelic, kompiuteris moxmareba icoda mxolod iman vinc 

aprogramebda mas.  
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Semdeg gamoikveTa momxmarebeli programistisagan (50-iani wlebi) da 

funqciebi gadanawilda, programistebi muSaobdnen momxmareblebisaTvis. 

bolo aTwleulebSi ki TviT programirebis samyaroc daiyo, mecnierebad, 

xelovnebad(grafika, musika), gamoyenebiTi tenologiur mimarTulebebad da sxva 

da aseTi danawevreba dRemde grZeldeba. 

mokled aRvwer am sam jgufs Tavisi daniSnulebisamebr, raTa miaxloebiT 

warmodgena Sevuqmna mkiTxvels maT Sesaxeb. 

 

programisti. pirovneba romelic qnis kompiuteris Software(programuli 

nawili) nawils. zogadad mas SeuZlia cariel kompiuters, rogorc mxolod 

eleqtrul mowyobilobas misces funqcia, masSi kodebis Seyvanis safuZvelze. 

programisti qmnis programebs, da programistive qmnis im programul garemos 

raSic unda Seiqmnas es programebi. programisti qmnis e.w. operaciul sistemebs 

da aplikaciebs(samomxmareblo programebs) am sistemebisaTvis. 

swored am yvelafris gansaxorcieleblad programists uwevs didad Tu 

mcired Sexeba iseT fundamentalur mecnierebebTan, rogoricaa maTematika da 

fizika. aseve masve uwevs Tavisi praqtikis ganmavlobaSi SeimuSaos sakuTari 

meTodebi da konkretuli teqnikuri midgomebi, raTa miaRwios dasaxul miznebs. 

da bolos programisti Tavis cxovrebis erT nawilSi iqmnis konkretuli saxis 

mikro samyaros romelSic realurad arsebobs yvela is zemoT xsenebuli 

movlena. aman gamoiwvia programistis statusis iseT mcnebebTan Serwyma 

rogorebicaa: programisti-developeri, programisti-arqiteqtori da 

programisti-inJineri. 
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administratori. es aris provneba, romelsac ZiriTadad Sexeba aqvs ukve 

arsebul programul sistemebTan, icis maTi av-kargi, maTi susti da Zlieri 

mxareebi, SeuZlia ramodenime alternatividan saukeTesos amorCeva, SeuZlia 

arsebuli sistemebis TvisebaTa kargad codnis bazaze maTi gamarTva, gadakeTeba 

garkveul doneze, am sistemebis kombinirebiT axlis awyoba. administratorisave 

prerogativaa sistemebis urTierT SeTavseba da raTa isini muSaobden gamarTulad 

mocemul garemoSi mocemul amocanebisaTvis.  

administratorebis prerogativaa aseve sistemis xarvezTa daWera da maTi 

sasargeblod gamoyeneba, aqedan gamomdinare programuli sistemebis Sefaseba. 

 

momxmarebeli. pirovneba romlisTvisac mzaddeba esa Tu is programuli 

produqti, pirovneba romelic gansazRvravs ama Tu im programuli sistemis saxes 

da romelic gansazRvravs aseve am sistemebis progressac.    

TavisTavad xdeba is rom kompiuterTan urTierTobis aseTi dajgufebis 

arsebobis arcodna iwvevs sxvadasxva saxis warmodgenebis Camoyalibebas 

adamianebSi. bolos iqmneba am warmodgenaTa maxinji formebi da Sesabamisad 

mcdari damokidebuleba programirebis, rogorc erTdroulad xelovnebis, 

xelobisa da mecnierebis dargis mimarT, es ki Tavis mxriv jaWvurad aisaxeba 

socialur da ekonomiurs sferoebze, SeiZleba umniSvnelod, magram mainc. 
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wignis Sesaxeb 

 

kompiuteruli programireba profesiis is iSviaTi SemTxvevaa roca 

saqmianobis sfero gvevlineba erTdroulad, rogorc xelobis(profesiis) aseve 

xelovnebisa da mecnierebisaTvis damaxasiaTebeli niSnebiT. 

xelovneba ufro subieqturi xasiaTisaa, xeloba da profesia ki subieturic 

da obieqturic. 

Sevecade rom Cemi wignis pirvel nawilSi swored am momentebze 

gamemaxvilebina yuradReba, rac Tavis mxriv saSualebas momcemda, rom gamevlo 

paralelebi Cvens yoveldRiur cxovrebasTan da adamianis moRvaweobis sxvadasxva 

sferoebTan, rogorc amas akeTebs yvela Tavisi saqmis profesionali. 

am wignSi ar iqneba ganxiluli konkretuli programirebis enebi da igi ar 

aris gankuTvnili saerTod programirebis Sesaswavlad. misi mizania 

programirebis, rogorc fenomenis garSemo samyaros daTvaliereba da analizi, 

sogierTi sakvanZo sakiTxebis ganxilva da Sesabamisi problemebidan gamosavlis 

moZebnis meTodebis SemoTavazeba. 

kargad mogexsenebaT rom yvela sagans, yvela movlenas am qveynad aqvs 

Tavisi filosofia da filosofia ki yovelTvis ar aris abstraqtuli da xSir 

SemTxvevaSi is uZlieresi iaraRia adamianisaTvis. am SemTxvevaSic am wignis 

wamyvan stils warmoadgens Teoriuli midgoma. 

rac Seexeba konkretul programirebas, misi Seswavlis erTad erTi gza es 

aris konkretuli amocanebis keTeba, konkretul proeqtebze muSaoba, konkretuli 

miznebis dasaxva da Tan rac SeiZleba xSirad da mravalmxrivad. imitom rom es 
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aris praqtika da programistis profesionalizmi mdgomareobs mis praqtikul 

gamocdilebaSi. 

 

“erTaderTi wesi programirebis enis Seswavlisa aris konkretuli 

programebis wera” 

brain kernigani 

 

rodesac am wignis Sedgenis stilze vfiqrobdi arCevani mqonda or variants 

Soris, erTi, rac SeiZleba bevri magaliTebi da amocanebi, maTi ganxilva da 

analizi, rac ra Tqma unda uzrunvelyofda wignis praqtikulobas da moculobas, 

meore ki lakonuroba da aqsiomatur-principuli midgoma. 

bolos upiratesoba mivaniWe meore variants rodesac ZiriTad principad 

arCeulia sakiTxis lakonuri da aqsiomaturi stili, radgan vTvli rom wigni ar 

unda iyos erTjeradi sakiTxavi. 

saqme imaSia rom arsebobs praqtikaSi SemTxvevebi rodesac magaliTad 

studenti xsnis as amocanas da veRar xsnis asmeerTes. ratom ? imitom rom 

pirvel as amocanas aqvs amoxsnis saerTo meTodi, xolo asmeerTe ukve 

gansxvavebul principzea agebuli. amitom aqcenti unda mivmarToT meTodebis 

gagebaze, xolo maTi gaTaviseba droisa da praqtikis saqmea, radgan TviT es 

principebi modis praqtikidan, droidan da programistebis gamocdilebidan.  

daswavla, gageba da gaTaviseba codnis miRebis etapebia da erTmaneTisgan 

gansxvavdeba, amaTgan mesame absoliturad damokidebulia droze. gaTaviseba 

niSnavs imas rom adamiani ukve azrovnebs miRebuli codnidan gamomdinare - 

miRebuli codna aris misi Semadgeneli nawili. 

wigni Sesgeba sami nawilisagan. 
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pirvelSi ganixileba programirebis, rogorc xelovnebis, profesiis da 

mecnierebis Tvisobrivi momentebi. 

meore nawilSi moyvanilia konkretuli wesebi da midgomebi realur 

proeqtebTn muSaobisaTvis, ZiriTadi mizania programistis informireba im 

aucilebeli sabaziso codniT ris gareSec warmoudgenelia dRevandeli 

programuli moTxovnebis dakmayofileba, yuradReba gamaxvilebulia proeqtebSi 

xarvezebis(Bugs) arsebobasa da maTi aRmofxvris xerxebze. 

xolo mesame nawilSi ki warmodgenilia konkretuli amocanebi, romelTa 

amoxsna SesaZlebelia nebismier maRali donis programirebis enaze da 

mniSvnelovani danarTebi, maT Soris aris Cems mier adre gamoqveynebuli 

statiebis redaqtirebuli variantebi, romlebic Tavisi SinaarsiT SedarebiT 

axlos dganan am wignis SinaarsTan.  

wigns ra Tqma unda ara aqvs sisrulis pretenzia misi mizania is, rom 

daainteresos mkiTxveli da sxva mxridan Seaxedos programirebas da saerTod 

cifrul samyaros. 

am wignis wakiTxviT albaT: 

a. gaigebT axals 

b. iswavliT axals 

g. iTqmeba Tqveni saTqmeli 

am wignis wakiTxviT albaT: 

1. kompiuterul samyarosTan daaxloebuli adamianebisTvis Sesruldeba a 

punqti. 

2. damwyebi programistebisaTvis Sesruldeba b punqti. 

3. profesionalTaTvis g punqti. 
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x e l o v n e b a 

 

 
 

void main() 
{ 
   char  s; 
   cout << “Hello World. . .”<< “  var Tu ara xelovnebis nawili? (Y/N)”; 
   cin >> s; 
   cout << “principSi me sulac ar mainteresebs ras fiqrob amaze. . .” << endl; 
} 

 

analizi. me vuyureb da-vinCis ~jokonda~-s da vcdilob davinaxo masSi 

raRac gansakuTrebuli, amoucnobi an ubralod saintereso. is aris xelovnebis 

nimuSi, romelic gankuTvnilia CemTvis – erT erTi rigiTi adamianisaTvis. 

 

da-vinCis “jokonda” 

ra azric ar unda iyos Cadebuli masSi mas uyurebs ra viRac, moswons igi, 

ar moswons, afasebs, ar ainteresebs an ubralod Tavisi inteleqtualuri 

potencialidan da mimarTulebidan gamomdinare ukeTebs Sesabamis analizs da mas, 
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rogorc amocanas uZebnis raime axsnas. adamianis subieqturi damokidebuleba 

garesamyaros mimarT ki yovelTvis asocirdeba fardobiTobis fenomenTan da 

saerTod fardobiTi azrovnebis sawyisebTan : “. . . qari qris da xis foTlebs 

arxevs. gverdiT gaiares dedaSvilma, dedam Sexeda da Tqva: qari qris da 

foTlebi irxevian, pataram Sexeda da Tqva: qari qris, foTlebs scivaT da 

kankaleben . . .” 

me aq gamovkveTe ori pirovneba: naxatis avtori da naxatis 

damTvalierebeli. Tqvenis azriT Cems adgilas ra terminologiiT moixseniebda 

Tanamedrove biznesmeni am or adamians?  

modiT warmovidginoT, rom varT Tanamedrove biznesmenebi da davarqvaT 

yvelas Tavisi saxeli. kerZod, naxatis avtori aris produqciis mwarmoebeli, 

naxati produqciaa, xolo Cven ki varT produqciis momxmareblebi. 

adre naklebad Tu Seusabamebdnen da-vinCisa da jokondas am terminologias, 

magram dRevandeli ferweris nimuSebs da maT avtorebs dameTanxmebiT rom 

brwyinvaled mivusadagebT am yvelafers. 

ase rom saqme gvaqvs or gansxvavebul pirovnebasTan, erTi, romelic qmnis 

xelovnebis nimuSs da meore romelic iyenebs, moixmars mas.  

axla, logikuria rom es ori adamiani erTmaneTs araviTar SemTxvevaSi ar 

unda SevadaroT, maSin roca Sedarebis kriteriumebi gamomdinareobs am 

konkretuli xelovnebis sferodan.   

erTi aris Semoqmedi, xelovani am dargSi, imitom rom misma Sedevrma 

daimsaxura moxmareba anu am SemTxvevaSi Sefaseba, momxmareblebis mxridan, xolo 

meore ki umetes SemTxvevaSi aris Cveulebrivi adamiani, romelic SeiZleba naxats 

mxolod da mxolod imitom uyurebdes, rom mis Sesaxeb bevri ram gaugia. 
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imedia zemoTqmulis azri gasgebia. marTalia, didi arc araferi filosofia 

sWirdeba amis gagebas, magram zogjer elemetaruli WeSmaritebani gvaviwydeba 

xolme da saWiroebidan gamomdinare maTi gamokveTa da gameoreba sulac ar aris 

velosipedis gamogoneba. 

 

paraleli. axla ki paraleli, romelic unda gaivlos Cvens saqmesa da 

zemoT naTqvams Soris. 

programuli produqti aris xelovnebis nimuSi. is SeiZleba iyos cudic, 

saSualoc kargic da Sedevric. mas hyavs avtori, Semoqmedi da xelovani, da mas 

hyavs momxmarebeli am sityvis pirdapiri mniSvnelobiT. Sesabamisad dauSvebelia 

erTmaneTs SevadaroT programisti da kompiuteruli programebis momxmarebeli, 

iseve rogorc amaze vilaparakeT ferweris SemTxvevaSi. 

is rasac vuyurebT dRes kompiuterebSi ase erTi xelis mosmiT da TavisiT 

ar Seqmnila da mis am saxemde moyvanas adamianebis mTeli inteleqtualuri 

resursebi da SemoqmedebiTi unari dasWirda. 

kompiuteri erTis mxriv aris qimiur elementTa erToblioba, xolo meores 

mxriv ki eleqtruli denis gardaqmnili saxe, ase rom is TavisiT arc arafers 

moigonebs da masSi arc araferi devs upirobod Tu es ar gaakeTa adamianma. 

ratom aris programa xelovnebis nimuSi? 

jer erTi saqme gvaqvs ferebTan, romelic aisaxeba kompiuteris ekranze da 

Tanac es ferebi imdenia, rom ramodenime uaxloes fers Soris gansxvavebas 

Znelad Tu arCevs adamianis Tvali. laparakia milionebze. es ricxvi Cveulebriv 

gamoTvladia da igi warmoadgens 16777216-s. (ferTa agebis erT-erTi sqemis 

mixedviT: RGB(0,0,0)-dan, RGB(255,255,255)-mde anu 256 * 256 * 256 = 

16777216).  
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dameTanxmebiT rom iq sadac arCevani uzarmazaria, ukve muSaobs ara marto 

adamianuri logika aramed is universaluri adamianuri  fenomenebi, rasac qvia 

fantazia, warmosaxva, SemoqmedebiToba da bolos adamianis niWi xelovnebaSi. 

iseve, rogorc naxatSi Cans avtoris Sinagani samyaro, misi fsiqologiuri 

maxasiaTeblebi, inteleqti da mentaliteti, zustad aseve kompiuterul 

programasTan urTierTobisas saqme gvaqvs am programis avtoris(Tu is erTia) an 

avtorebis(Tu bevrni arian) Sinagan samyarosTan, magaliTad iseT TvisebebTan, 

rogoricaa, nebisyofa, gemovneba, xelovnebis siyvaruli da misi codnis done, 

punqtualoba, mowesrigebuloba, momxmareblis da sakuTari Tavis pativiscema, 

miuxedavad imisa rom programirebaSi am mimarTulebiT arsebobs garkveuli 

dogmebi, romlebic mravalwliani gamocdilebis Sedegad Camoyalibda 

programistebSi, rogoricaa magaliTad programuli interfeisis sworad awyobis 

wesebi, mainc programa mTlianadaa damokidebuli mis avtorze da is rogorc 

xelovnebis nawili iZleva dasaSveb farglebSi varirebis saSualebas. 

ara erTxel davrwmunebulvar, rom am sakiTxSi aseve sruliad misaRebia 

originalobac, es xom xelovnebaa da Tanac am tipis sruluflebiani dargi.  

garda amisa iseve, rogorc nebismieri profesia gavlenas axdens adamianis 

xasiaTze da pirovnebis Camoyalibebaze programirebac Sesabamisad iZleva uku 

efeqts da adamians uyalibebs punqtualurobis, disciplinis, silamazisa da sxva 

uamrav Rirseul Tvisebebs, rac Tavis mxriv vlindeba mis yoveldRiur 

cxovrebaSi, magram xazs vusvam imas, rom es xdeba mxolod im SemTxvevaSi Tu 

programisti TviTon udgeba programirebas rogorc xelovnebas. 

ase rom es yvelaferi realobaa da misi gaTvaliswineba da Cvensave 

sasargeblod gamoyeneba namdvilad Rirs, laparaki aRar aris imaze, rom adamiani 
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yovelTvis iRebs siamovnebas sayvareli saqmisagan da amiT ki misi, rogorc 

Semoqmedis warmadoba mniSvnelovnad izrdeba. 

 

sawyisebi. meore rac xelovnebasTan aaxlovebs programirebas aris misi 

teqnikuri koduri nawili, romelic Tavis mxriv aseve mravalferovania.  

rogorc ki kacobriobas raRac axali moevlineba xolme, gansakuTrebiT 

mecnierebaSi, maSinve iwyeba am siaxlis garSemo uamravi talantebisa da 

fenomenebis Tavmoyra da rogorc wesi isini did kvals toveben Sesabamisi dargis 

istoriaSi da cvlian samyaros Tu maTi es moZraoba xdeba saWiro drosa da 

sivrceSi: 

 

“pepelas frTebis erTma daqnevam SeiZleba dedamiwis meore mxares gamoiwvios 

cunami~. 

“pepelas efeqti”. edvard lorenci 1960 

 

am SemTxvevaSi arc programirebis sferoa gamonaklisi. iseTi saxis 

programireba, rogoric dRes aris Tavis saTaveebs iRebs 40-iani wlebidan 

(programirebis mokle istoria moyvanilia danarTSi), 50-iani wlebis 

dasawyisisaTvis ukve daiwyo adamianis mier programirebis, rogorc damoukidebel, 

srulfasovan, saqmian sferod miReba da uamravi samecniero samuSao mieZRvna mas 

rac ra Tqma unda dRemde grZeldeba. 

maT Soris gamorCeulia stanfordis universitetis(kalifornia) profesoris 

donald ervin knutis(Dr. Donald Ervin Knuth) Svid tomeuli saxelad 

“kompiuteruli programirebis xelovneba”. am Svidi tomidan yvelaze 
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gavrcelebulia pirveli sami, sadac laparakia ZiriTad algoriTmebze, maT 

analizsa da sxva saWirboroto algoriTmul sakiTxebze. es ar aris 

algoriTmebis Teoria, romelic dRemde daumTavreblad iTvleba, aramed aris 

ufro praqtikuli codnis wyaro programistebisaTvis. 

es wignebi daiwera 60-iani wlebis dasawyisidan im droisa da mdgomareobis 

Sesabamisad, magram maT mniSvneloba dResac ar daukargavT, miuxedavad imisa rom 

kompiuteruli samyaro am xnis ganmavlobaSi ase swrafad da mniSvnelovnad 

Seicvala.  

maTSi laparakia xelovnebaze, romelic pirdapir kavSirSia maTematikur 

azrovnebasTan da TavisTavSi aerTianebs kidev algoriTmul azrovnebasac. 

aRsaniSnavia, rom Tavisi mentaluri mxariT es wignebi Sedarebulia 25 saukunis 

winandel sun Zis** wignTan “brZolis warmoebis xelovneba”. 

am wignebSi aqcentia ufro gamaxvilebuli programistis maTematikur bazisis 

srulyofaze, bazisisa, rogorc erTerTi mZlavri iaraRisa programistisaTvis, 

Tumca donald knuti Tavis pirvel tomSi xazs usvams im moments, rom 

algoriTmebis arsis gasagebad ara aris saWiro umaRlesi maTematikis codna, anu 

TavisTavad algoriTmuli azrovneba damoukidebeli fenomenia. rac Seexeba 

maTematikas, mis mTavar rols programirebaSi Cven cota mogvianebiT ganvixilavT.  

gasagebia rom maSin programebis zomebi gacilebiT mcire iyo dRevandelTan 

SedarebiT da aseTi saxis literatura uSualod warmoadgenda kompiuteruli 

programebis damuSavebis erTaderT mZlavr iaraRs. seriozuli programis 

Sedgenamde xdeboda algoriTmebis ageba da maTi maTematikuri analizi, maTive 

optimizaciis mizniT(mexsierebis dazogvis an siswrafis gazrdisaTvis), rac ra 

Tqma unda Tavis mxriv moiTxovda maTematikis karg codnas. 

 17



dRes situacia Seicvala, gamzadda uamravi biblioTekebi, Seiqmna uamravi 

mza algoriTmebi(STL Standart Template Library - standartuli Sablonebis 

biblioTeka, ena Fortran-is ricxviTi meTodebis biblioTekebi) ricxviTi 

meTodebisa da sxva sabaziso programuli sistemebisaTvis, aqcenti aRebulia ukve 

programistisaTvis proeqtze muSaobis maqsimalurad gamartivebaze, magram es 

yvelaferi imas ar niSnavs rom is maTematika da algoriTmuli analizis 

sakiTxebi rac moyvanilia am da kidev bevr sxva wignSi aRar warmoadgens 

saWiroebas dRevandeli programistisaTvis, piriqiT, sanam iarsebebs aseTi tipis  

kompiuterebi (mTvlel-trigeruli*) da elementaruli gaTvlebis saWiroeba, manam 

es wignebi iqneba popularuli da erT erTi sayvareli literatura 

programistisaTvis. 

donald knuti axdens programirebis xelovnebis interpretirebas Tavisi 

drois da mdgomareobis Sesabamisad da miuxedavad imisa rom xelovnebam 

programirebaSi axla ukve sxva sibrtyeebzec gadainacvla (Tu gaviTvaliswinebT 

grafikis gigantebsac Descreet, Macromedia da sxva) misi Sefasebebi darCa mainc 

ucvleli da faseuli. 

 

                                                 
** sun Zi Zv.w. VI-V saukuneebis Cineli mxedarTmTavari da samxedro Teoretikosia. misi wigni 

~brZolis warmoebis xelovneba~ gasuli saukuneebis yvela didi mxedarTmTavris 

saxelmZRvanelo traqtati iyo. dRes ki igi yvela didi biznesmenis bestselerad iqca.  

* dRevandeli kompiuterebis sabaziso orobiTi(cifruli) operaciebi xorcieldeba 

mTvlelebze(ariTmetikuli operaciebi) da informacia inaxeba registrebSi romlebic Tavis 

mxriv Sesdgebian trigerebisagan(logikuri 0-is an logikuri 1-is Semnaxveli mowyobiloba) 
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donald ervin knuti 

Donald Ervin Knuth (   ), 

 

bolos da bolos nebismieri Tanamedrove seriozuli proeqti moiTxovs 

raRac tipis maTematikur gaTvlebs da iseTi kodebis Sedgenas romelTa Sesabamis 

algoriTmebis analizi da optimizireba sruliad mizanSewonili da saWiroc kia. 

 

“Tu fiqrob rom xar kargi programisti, maSin waikiTxe “kompiutruli 

programirebis xelovneba” (The Art of Computer Programming). . .” 

bil geitsi (maikrosoftis prezidenti) 

 

“bolo oci wlis ganmavlobaSi msoflio Seicvala” 

bil geicsi. 1995. (maikrosoftis prezidenti). 

 

- magram Sedevrebi darCa ucvleli. 
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wesrigi. axla modiT gavaanalizoT ra situaci gvaqvs dReisaTvis. dRes 

ZiriTadad figurirebs lokaluri da veb(sainterneto) tipis aplikaciebi (aseve 

arsebobs aplikaciebi mini kompiuterisa da mobiluri sistemebisTvis). dizainis 

TvalsazrisiT gansakuTrebiT mravalferovania veb aplikaciebi da es 

mrafalferovneba ukve midis iqamde rom saqmeSi CaerTvnen ferweruli niWiT 

dajildovebuli adamianebi.  

magram, axla Sevexebi orives, rogorc veb(sainterneto) aseve 

lokalur(Desktop) aplikaciebs. 

magaliTisaTvis aviRoT programis gare interfeisis awyobis meTodebi. 

rogorc ukve vaxsene droTa ganmavlobaSi programists uyalibdeba Tavisi 

damokidebuleba kompiuteruli xelovnebis mimarT da adgens sakuTar 

kanonzomierebs am mimarTulebiT. amas safuZvlad udevs programirebis esTetiuri 

xasiaTic – “TanamSromloba” momxmarebelTan. 

dReisaTvis yvelaze gavrcelebuli, an ukidures SemTxvevaSi bevri sxva 

wesis wyarod SeiZleba CaiTvalos Semdgi ori wesi. 
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“gare interfeisi unda iyos intuitiuri” 

anu 

“momxmarebeli arasodes kiTxulobs instruqcias” 

da 

“samomxmareblo interfeisi ar unda hgavdes programul kods” 

 

pirveli niSnavs, rom programis samomxmareblo interfeisi unda iyos 

intuitiuri momxmareblisaTvis, anu is unda iyos agebuli ise, rom ase vTqvaT 

winaswar xvdebodes momxmareblis survils, an ufro sworad miyvebodes mis 

azrebs programisadmi wayenebul moTxovnebTan dakavSirebiT, anu arc erTi nawili 

programuli interfeisisa ar unda iyos orazrovani, informaciulad 

gadatvirTuli, didi arCevanis mqone da a.S. 

am sakiTxSi gansakuTrebul da revoluciur mignebas warmoadgenen meniuebi, 

magram menius gamoyenebasac gaaCnia Tavisi swori meTodebi da misi daudevari 

moxmareba xSirad iZleva xolme uku efeqts.  

meniuebi am SemTxvevaSi aris mxolod iaraRi, Torem interfeisis sworad 

ageba maT gareSecaa SesaZlebeli ise, rom is ar scdebodes zomierebis farglebs 

(magaliTad fanjrebisa da qvefanjrebis struqturebiT). 

rac Seexeba instruqcias, yvela seriozul produqts Tan axlavs 

instruqciac, gasagebia rom programis gamoyenebamde mas kiTxulobs viRac mainc 

Tu laparakia gansakuTrebiT punqtualur momxmarebelze, magram imdenad 

ramdenadac aseTebi cotaa, realurad programists uwevs maqsimaluad daicvas 

pirveli wesi da es ar aris advili gasakeTebeli, radgan am SemTxvevaSi 

Tavisufali arCevani Zalian didia - ”adamiani dawyevlilia TavisuflebiT”. 
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axla ra igulismeba meore wesSi. 

xSir SemTxvevaSi programa iwereba iseTi momxmareblisaTvis romelic an 

saerTod ar icnobs kompiuters an kidev icnobs mas da miCveulia 

terminologiasa da interfeisis standartul struqturebs. 

is rom programisti Tavis produqciaze muSaobisas aqcents unda 

mimarTavdes standartebis dacvisken, es gasagebia, magram garda amisa interfeiss 

unda hqondes martivi ena da misi komponentebis ganlagebidan, Tu saerTo 

struqturidan Tu warwerebis Sinaarsidan unda gamoiricxos yovelgvari 

logikuri da deduqciur principebze damyarebuli meqanizmebi Tu ra Tqma unda es 

produqcia ar aris gankuTvnili samecniero mimarTulebis personalisaTvis 

(Mathcad, Autocad da sxva). 

axla moviyvan erT magaliTs, romelic aRebulia realuri programidan da 

romelic naTlad aCvenebs Tu rogori ar unda iyos interfeisi pirvel rigSi. 

 

aq zogierTi warwera Segnebuladaa amoSlili. 
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ra SeiZleba iTqvas ? bevri ram. upirveles yovlisa ki is rom am 

interfeisis struqtura veranair kritikas simetriulobis Sesaxeb ver uZlebs; 

rodesac laparakia operaciuli sistema Windows-is standartul 

samomxmareblo komponentebze (Rilakebi, saredaqtiro boqsebi, siebi da sxva) 

programisti yovelTvis unda icavdes simetriis princips. advilad Cans rom Cvens 

SemTxvevaSi aranair simetriaze da ganlagebis kulturaze laparaki ar aris. 

 

 

 

es ki yvelasaTvis cnobili fanjaraa droisa da TariRis dayenebisaTvis 

gankuTvnili, savsebiT dasaSvebia, rom saaTis ganyofileba iyos SedarebiT didi an 

patara, magram profesionalurobidan gamomdinare daculia elementaruli 

simetria. 

axla davuSvaT rom am interfeisis avtorma gamoiyena originalobis 

fenomeni, rac Tavis mxriv gadaxraa yovelgvari simetriidan da Tavisebur xibls 

aZlevs programis gare saxes, aseTi variantebi gamoiyeneba gansakuTrebiT veb 

aplikaciebze muSaobisas (Web Design) magram am SemTxvevaSi rogorc wesi iyeneben 
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arastandartul komponentebs(e.w. amovardnebi ferTa an/da simetriis sistemidan), 

esec gasagebia rom Cvens magaliTSi araviTar originalobas da amovardnas 

standartuli wyobidan ara aqvs adgili. 

da kidev erTi maSveli, rac SeiZleba amarTlebdes mis avtors, es aris 

simetriebis darRveva Sinaarsisa da prioritetis gamokveTis mizniT.  

magram erTi konkretuli interfeisuli jgufisaTvis aseTi darRveva 

SeiZleba iyos mxolod ramodenime, yovel SemTxvevaSi Cveni magaliTi ar 

warmoadgens im sirTulis informaciulad gadatvirTul interfeiss rom igi 

imsaxurebdes aseT udier midgomas, rodesac yoveli meore komponenti 

ganTavsebulia yovelgvari gemovnebis da xelovnebis principebis dacvis gareSe. 

meorec kidev is rom samwuxarod aseTi SemTxvevebi ar aris mxolod 

ramodenime da xSirad gvxvdeba saxelganTqmuli kompaniebis produqtebSic ki. 

sxva skiTxia aseve programis funqcionaluri mxare.  

programis yoveli punqti unda iyos mizanmimarTuli. rac SeiZleba calsaxa, 

martivi da gasagebi da ra Tqma unda xarvezebisgan(Bugs) daculi. Tu rogor 

unda uzrunvelyoT es yvelaferi, amis Sesaxeb dawvrilebiT ganvixilavT wignis 

meore nawilSi ((ZDSD)Zero Defect Software Development). 

 

daskvna. ase rom Cveni programa Cvenive sarkea da is gvamxels iseT 

momentebSic romlebic SeiZleba gvegonos yvelaze dafarulni. programirebis 

saSualebiT Cven swrafad vxedavT Cveni Sromisa da SemoqmedebiTi potencialis 

Sedegs, swrafad SevigrZnobT Cveni nawarmoebis momxmarebelTan urTierTobis 

sasiamovno process, magram unda gvaxsovdes rom Sedevrebi ugulo 

damokidebulebiT ar iqmneba. amaSi kidev ufro darwmundebiT Tu gadaxedavT 

ramodenime statias internetSi am sakiTxebTan dakavSirebiT, sadac laparakia 
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imaze rom dRevandel programul proeqtirebaSi ar aris sakmarisi mxolod 

teqnikuri resursebis daxvewa, aramed Zalian did rols TamaSobs aseve 

programistis pirovnuli Tvisebebi da faqtiurad am faqtoris gaTvaliswinebis 

gareSe giganturi proeqtebi verc iqmneba; didi mniSvneloba aqvs imas Tu rogor 

udgeba programisti Tavis saqmes, aqedan gamomdinare proeqti an kargi gamodis an 

cudi an saerTod vardeba. cudad daproeqtebuli da ganxorcielebuli sistemis 

waramara gadakeTeba yovelTvis xarjebTanaa dakavSirebuli.  

yvela sxva ucnaurobis garda kompiuteruli programireba xelovnebaa ara 

marto momxmareblisaTvis aramed TviT programistis TvalTaxedvidanac; 

xelovnebis kanonebi moqmedebs, rogorc programis gare anu danaxvad 

nawilSi, aseve momxmareblisaTvis uxilav Sida nawilSic, rasac hqvia programis 

kodi. aq ukve programas rogorc xelovnebis nimuSs afasebs ara ubralo 

momxmarebeli, aramed TviTon programis avtori an sxva, misi SemoqmedebiT 

dainteresebuli programisti.  

mTeli ucnaurobac imaSi mdgomareobs, rom xelovnebis am doneze daSvebuli 

Secdomebi, anu xelovnebis upativcemuloba Sedegad iwvevs programis dazianebas 

da xSir SemTxvevaSi mis dausruleblobas. 

minda, rom gamigoT sworad. es yvelaferi ar niSnavs imas, rom maincdamainc 

saWiroa uricxvi ferebi da superTanamedrove specefeqtebi, ubralod programa 

ar unda iyos ugemovno, arc dizainSi da arc funqcionalobaSi.  

mokled programireba viTardeba da misi xelovnebac droTa ganmavlobaSi 

albaT sxvadasxva interpretaciiT mogvevlineba. 

universaluri principebi ki arasodes ikargeba da maTi damaxsovreba da 

gaTaviseba, rac gulisxmobs praqtikaSi gatarebas friad sasargeblo rames 

warmoadgens yoveli adamianisaTvis, gansakuTrebiT ki programistisaTvis, radgan 
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programireba gacocxlebuli maTematikaa, maTematika ki zusti mecnierebaa da 

milioni WeSmaritebidan Tundac erT mcdarobas (ukidures SemTxvevaSi ki kenti 

raodenobis Secdomas) adamians arasodes patiobs. 

“. . . me yovelTvis viqnebi darwmunebuli imaSi, rom raRac magiuri xdeba, 

rodesac programaze vmuSaob. me SemiZlia vaprogramo mTeli dRis ganmavlobaSi 

da amiT viyo sruliad kmayofili da bednieri. me vici rom am samyaroSi kidev 

arian iseTebi, romlebic fiqroben da ganicdian Cemnairad. miuxedavad imisa, rom 

arsebobs uTvalavi mizezi romelTa mixedviTac programireba SeiZleba ganxiluli 

iqnes rogorc xelovneba, me mainc arc erT maTgans ar CavTvli CemTvis arsebiTad. 

me SemiZlia vTqva asec da isec, Tumca es yvelaferi mainc damokidebulia 

pirovnul Sexedulebaze. Cveni Sexeduleba ki damokidebulia Cvens gamocdilebaze, 

Sedegad Tu Cven ar gvaqvs gamocdileba kompiuterul programirebaSi, maSin 

naklebad Tu SevZlebT davinaxoT misi silamaze. es Zalian hgavs galileos 

mcdelobas gaegebinebina Suasaukuneebis gaunaTlebeli xalxisTvis rom dedamiwa 

nadvilad brunavs mzis garSemo. mas maSin aravin ujerebda. . .” 

Justin Erenkrants  1998 
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   p r o f e s i a 

 

“Tuki gsurs kargad Seasrulo Seni movaleoba,  

gaakeTe sul cota imaze meti vidre saWiroeba moiTxovs” 

“nebismieri Semecneba sabolood - es aris sakuTari Tavis Secnoba” 

“me ar SemiZlia gaswavlo Sen, me SemiZlia mxolod  

dagexmaro gamoikvlio sakuTari Tavi. . . meti araferi” 

brius li 

 

programirebis azrovneba. dRes programirebisaTvis es statusi ufro 

aqtualuria vidre danarCeni ori – xelovneba da mecniereba. es imitom rom is 

aris iaraRi, da logika romelic aRwers yvelafers rac ki logikas emorCileba. 

ra aris xelobis, rogorc fenomenis maxasiaTebeli Tvisebebi? 

1. profesionalizmi – sakuTari saqmis ukeT codna 

2. konkurentunarianoba 

3. brZolisunarianoba 

4. gamocdileba 

yvela es punqti srulad axasiaTebs programirebas rogorc xelobas da 

nebiT Tu uneblieT programists uwevs maTi, rogorc gzamkvlevi principebis 

daxvewa da pativiscema. 

programirebis, rogorc xelovnebis Sesaxeb saubrisas vaxsene rom 

xelovnebis arsi Cadebulia programirebaSi ara mxolod programis momxmareblis 

TvalTaxedvidan aramed TviTon programistis TvalTaxedvidanac. laparakia kodis 

weris xelovnebaze, Tumca aqve davsZen, rom es ori nawili erTmaneTisgan 
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ganuyofelia vinaidan, kodi gansazRvravs samomxmareblo interfeisis yofaqcevas 

da piriqiT interfeisis struqtura gansazRvravs kodis agebis mimarTulebebs anu 

arsebobs ukukavSiric. 

axla Sevudgebi ramodenime ZiriTadi principis gaanalizebas, romlebic 

namdvilad Rirs, rom iqnas gaTvaliswinebuli programirebis sferoSi moRvawe 

adamianebis mier, Tumca is Tema razec aq meqneba saubari samwuxarod Tu 

sabednierod amouwuravia, radgan amas ganapirobebs TviT programirebis 

ganviTarebis da programuli sistemebis SesaZleblobaTa sferos ganuwyveteli 

gafarToebis dausrulebeli procesebi. 

SeiZleba programirebaSi naklebad Caxedul mkiTxvels gauCndes 

gaurkvevlobis SegrZneba, mainc ra aris am saqmeSi aseTi problemuri, rom amden 

yuradRebas  imsaxurebs ? asea Tu ise bolos da bolos ramenairad mainc dawer 

programas da danarCens gaakeTebs kompiuteri. 

Citi brdRvnad namdvilad Rirs. 

ase vTqvaT, arc ise martivad aris yvelaferi, rogorc es Cans erTi 

SexedviT, problemis Tavi da Tavi is aris rom adamiani, am SemTxvevaSi 

programisti, proeqtze muSaobis procesSi, aqvs ra arCevanis didi areali, 

amavdros SezRudulia garkveuli kriteriumebiT, rogoricaa kompiuteris 

muSaobis siswrafe da misi informaciuli tevadoba, garda amisa Tavs iCenen e.w. 

potenciuri xarvezebi, potenciuri imitom, rom isini ar Canan programis Seqmnis 

sawyis etapze da qmnian ukve did problemebs maSin roca proeqti uaxlovdeba 

saboloo saxes. amas emateba kidev im kompromisTa zRva, romlebic dakavSirebuli 

arian samuSaos gamartivebasa da samomxmareblo moTxovnebis zedmiwevniT 

dakmayofilebasTan. es yvelaferi ki iwvevs imas, rom saWiro xdeba garkveuli 
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wesebis, anu kodirebisas yofaqcevis kriteriumebis SemoReba da maTi praqtikaSi 

gatareba, risi ugulebelyofac aucileblad ganapirobebs arasasurvel Sedegebs. 

rodesac programisti pirvel nabijebs dgams Tavis saqmeSi, mas raRac 

momentSi uwevs Cveuli azrovnebis gadayvana sul sxva kalapotSi (rogorc wesi 

es etapi yvelaze Zneli gadasalaxia xolme  daswavlis procesSi). 

sicxadisaTvis, ganvixiloT erTi cnobili amocana: 

amocana. CamowereT punqtebis saxiT Caidanis saSualebiT wylis samjer 

aduRebis Tanmimdevroba.   

daaxloebiT aTidan cxra SemTxvevaSi araprogramisti dawers Semdegs: 

1. Caasxi wyali CaidanSi. 

2. dadgi gazquraze. 

3. aaduRe. 

4. Caasxi wyali CaidanSi. 

5. dadgi gazquraze. 

6. aaduRe. 

7. Caasxi wyali CaidanSi. 

8. dadgi gazquraze. 

9. aaduRe. 

 

daaxloebiT aTidan cxra SemTxvevaSi ki programisti dawers Semdegs: 

1. Caasxi wyali CaidanSi. 

2. dadgi gazquraze. 

3. aaduRe. 

4. aiRe erTi asanTis Reri. 
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5. sami asanTis Reri gaqvs ? Tu ki maSin daamTavre, Tu ara, maSin gadadi 

pirvel punqtze. 

rogor fiqrobT rom moeTxovaT wylis 20-jer aduReba romeli algoriTmi 

iqneboda ufro praqtikuli wakiTxvis TvalsazrisiT? 

es magaliTi aris erTi wveTi programirebaSi arsebuli gansxvavebuli 

midgomebisa da azrovnebaTa okeanidan, Sesabamisad Cndeba Taviseburi xasiaTis 

problemebic, Tumca maT bevri saerTo SeiZleba gamovunaxoT Cveni cxovrebis sxva 

sferoebSi arsebul problemebTan, rac garkveulwilad mogvcems imis saSualebas 

rom erT sferoSi miRebuli gamocdileba gamoviyenoT meoreSi arsebuli 

barierebis gadasalaxad. 

 

“Casafrebuli drakonebi”. cnobilia rom aRmosavlur orTabrZolebis 

adamianis mier Seswavlisa da gaTavisebis procesi arasodes ar mTavrdeba anu 

grZeldeba mTeli sicocxle.  

ratom ? es cota didi Temaa, magram Sevecdebi Zalin mokled Camovayalibo.  

TviT igive karatis filosofia aris farTo da mravlis momcveli da 

iTvaliswinebs adamianis srulyofas, rogorc fizikuri aseve gonebrivi da 

mentaluri mimarTulebiT, xolo brZolis mamoZravebel Zalas ki warmoadgens 

qvecnobieri mizani iyo sxvaze srulyofili, ibrZolo bolomde da 

dausruleblad ganiviTaro sakuTari Tavi, ratom dausruleblad? imitom, rom is 

sxvac viTardeba SenTan erTad. aqve minda vTqva, rom am winsvlis kidev erTi 

mamoZravebeli Zalaa Tvmdabloba, xolo mteri ki – siamaye. 

rodesac ori ostati erTmaneTs ebrZvis da es brZola mimarTulia 

gamarjvebisaken, maTgan rogorc wesi erTerTi aucileblad damarcxdeba, 

gaimarjvebs is vinc Tavis droze yuraddRebas aqcevda iseT wvrilman momentebs 
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rogoric iyo magaliTad swori sunTqva, fsiqikuri wonasworobis SenarCuneba da 

sxva, laparaki aRaraa teqnikur skiTxebze, es yvelaferi ki am SemTxvevaSi 

aucilebelia mebrZolisaTvis, raTa man SeinarCunos energia da sakuTar Tavze 

kontroli didi xnis ganmavlobaSi. anu is patara Tvisebebi, romelTa ar qona ar 

Cans mcire droiT intervalSi, droTa ganmavlobaSi Tavs iCenen didi problemebis 

saxiT. 

 

 
orTabrZola 

 

am maxasiaTebelTa ugulebelyofis Sedegad mebrZoli garkveuli xnis Semdeg 

kargavs energetikul resursebs da marcxdeba. 

am magaliTidan me gamovkveT im mniSvnelovan moments, rom arseboben iseTi 

movlenebi, romlebic Tavs iCenen mxolod sistemis moculobis gazrdis 

SemTxvevaSi da amis Sesaxeb aucileblad unda vicodeT. Tu Tqven Sexeba gaqvT 

aRmosavluri orTabrZolebis romelime saxeobasTan, aseTi momentebis danaxva 

Zalian advilia.  

isini gveCvenebian umniSvnelod manam sanam sistema pataraa, Tumca mTeli 

problemac imaSia, rom maT dasanaxad saWiroa dro da riski. 
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Cvens SemTxvevaSi programists aravin ebrZvis, magram Tu zemoT naxsenebi 

movlenebi ugulebelyo misi proeqti an ar gamova an ukeTes SemTxvevaSi eqneba 

uamravi nakli, rogorc samomxmareblo aseve Sida funqcionalobis TvalsazrisiT. 

da misi rogorc mebrZolis damarcxebac iqneba swored es - is ebrZoda 

algoriTmul logikas da logikam ajoba mas radgan man ver mouZebna swori 

midgomis wertilebi.   

arsebobs wesebi programul kodSic romlebic warmoadgenen friad saWiro 

nivTebs da zogjer maTi gamoyeneba gardauvalic kia.  

warmoidgineT rom mxatvarma ar daicvas ferebis Sexamebisa da SerCevis 

elementaruli wesebi miuxedavad imisa rom mas aravin avaldebulebs amis keTebas, 

dadgeba momenti roca is mixvdeba, rom ratomRac naxats ver amTavrebs, is ar 

gamodis iseTi, rogoric unda iyos da rogoric mas surs rom iyos.  

es problema gansakuTrebi mwvaved dgas TviT programirebaSi did 

proeqtebTan muSaobisas, gansakuTrebiT, maSin, roca saqme exeba SezRudul dros 

da momxmareblis fenomens. 

aq xazi minda gavusva termins “proeqti”, imaTTvis visac mizezTa da 

mizezTa gamo ZiriTadad saqme aqvT mcire zomis programebTan, SeiZleba bevri ram 

gaugebari darCes, didi programebis SemTxvevaSi ki sul sxva viTarebaa.  

aq da Semdgomac laparaki maqvs did proeqtebze roca programirebis, 

rogorc xelovnebis, xelobis da samecniero platformis xasiaTi ukve aSkarad 

vlindeba. 

Tumca arc mcire, Tundac ramdenime xazian programebSia es yvelaferi 

dafaruli, ubralod iq isini ar Canan anu programuli kodi maT Seicavs 

potenciurad.  

sicxadisaTvis moviyvan magaliTebs fizikidan: 
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elementaruli nawilakebi avlenen sul sxva Tvisebebs calke yofnisas da 

sul sxva Tvisebebs maTi didi raodenobiT gaerTianebisas, riTac miiReba Cveni 

samyaro da raSic moqmedebs ukve meqanikis kanonebi. damoukideblad yofnisas 

cnobilia rom TiToeuli maTgani iqceva erTdroulad, rogorc talRa da 

rogorc nawilaki, xolo maTi miliardobiT da warmoudgenel raodenobad 

gaerTianebis Sedegad ki miiReba ukve CvenTvis xiluli sagnebi romlebic rogorc 

vTqvi avlenen ukve koleqtiur Tvisebebs rasac fizikosebi meqanikis kanonebs 

uwodeben. 

gravitaciuli veli, romelic marTavs uzarmazar kosmosur sxeulebs, 

Tumca nawilakebis tol manZilebze igi faqtiurad umniSvneloa, anu yvela 

nawilaki potenciurad Seicavs gravitaciis Tvisebas, magram mas azri eZleva 

mxolod uzarmazari raodenobiT gaerTianebis SemTxvevaSi. 

an kidev aseTi magaliTi. calkeuli adamiani avlens sul sxva Tvisebebs da 

milionobiT adamianis gaerTianebisas ukve miiReba brbo, romelic imarTeba brbos 

kanonebiT. SeiZleba raRac konkretuli Tviseba is rac axasiaTebs brbos mcire 

sididiT idos calkeul adamianSi ise rom am adamianTan uSualo urTierTobisas 

is arc Candes, magram rogorc ki Seikribeba aTasobiT pirovneba ukve saqme gvaqvs 

sxva xasiaTis yofaqcevasTan. 

asevea programirebaSic. programul kodis zrdisas is avlens masSi 

potenciurad damalul Tvisebebs rac ZiriTadad gamoixateba ukve Semdgom 

problemebSi da rasac mivyavarT arasrulfasovan an daumTavrebel programasTan, 

romlis gadakeTeba ukve cnobilia rom warmoudgenelia da sWiroa yvelafris 

Tavidan dawyeba; misi Semdgomi gadakeTeba ukve gamoiwvevs e.w. programis sikvdils 

rac gamoixateba imaSi rom cvlilebebi ki ar aumjobeseben mas aramed piriqiT, 
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programa xdeba sarisko moxmarebis TvalsazrisiT da im davalebasac ver 

asrulebs bolomde ra mizniTac is Tavidan Seiqmna. 

minda icodeT, rom arsebobs ZiriTadi ReZi, es RerZi aris sawyisi amocanis 

arsi, romlis mixedviTac igeba programa, gadakeTebisas ar unda moxdes am RerZis 

mkveTri gadaxra Tavisi sawyisi mdgomareobidan, winaaRmdeg SemTxvevaSi is 

aucileblad gadatydeba, rac niSnavs imas rom proeqti gamovida Tavis 

drekadobis arealidan da igi saWiroebs Zirfesvian ganaxlebas. 

praqtikis Sedegad programisti xedavs aseT “Casafrebul drakonebs” da 

adgens maTTan brZolis aqsiomebsa da Teoremebs. 

aseTi Teoremebi rogorc adre vaxsene uamravia da bevri maTgani saerTo 

Sinaars atarebs kidec. rogorc wesi laparakia xolme programirebis swor 

stilze, ostatobaze programirebaSi an sxva amdagvar sakiTxebze. 

 

rTuli simartive. programists profesiuli praqtikis dasawyisidan im 

dromde sanam is am saqmeSi imyofeba gamudmebiT uwevs azrovnebis mimarTulebaTa  

mkveTri cvla, rac dameTanxmeba bevri maTgani, rom aucilebeli momentia 

proeqtis winsvlisaTvis.  

kerZod, cnobilia amocana saxelad “oTxi wertilis amocana~. igi 

mdgomareobs SemdegSi. 

amocana: kalamis auSveblad oTx wertilze gaavleT sami swori xazi ise rom 

es oTxi wertili SeerTdes da kalami sawyis mdgomareobas daubrundes. 

am amocanis erT-erTi amonaxseni gangebaa gadatanili erT-erT danarTSi, raTa 

SeecadoT mis amoxsnas damoukideblad, ra Tqma unda Tu igi ukve cnobili ar 

aris TqvenTvis, es ufro gasagebs gaxdis imas razec qvemoT meqneba saubari. 
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cnobilia rom Tavis droze am amocanis dasmisas eqsperimentSi monawile aTi 

adamianidan cxra ver xsnida da maTgan zogma ki is saerTod amouxsnelad 

CaTvala. 

aRmoCnda rom es amocana erTerT saukeTeso tests warmoadgena adamianis 

gonebis zogierTi naklovanebebis gamosavlenad. 

kidev erTi saintereso magaliTi. 

albaT iciT ras warmoadgenen martivi ricxvi. gagaxsenebT, rom es aris 

iseTi ricxvi romelic iyofa mxolod erTze da TavisTavze: 

1, 2, 3, 5, 7, 11, 13, 17, 19, 23. . . 

arsebobs amocanebi programirebaSi, romlebic moiTxoven aseTi ricxvebis 

miRebas garkveul ricxvamde an garkveuli raodenobis. Sedegad saWiro gaxda 

sxvadasxva tipis algoriTmisa da algoriTmuli meTodebis SemuSaveba, romelTa 

ZiriTadi mizania gamoTvlaTa siswrafe. 

axla ki mTavari. 

rodesac programisti am amocanis algoriTmizacias iwyebs pirvel rigSi is 

iseve azrovnebs, rogorc mas karnaxobs azrovnebis instiqtebi, anu 

algoriTmizaciis erTerTi midgoma mdgomareobs imaSi, rom programiT amocana 

gadawyvito ise, rogorc amas gadawyvetdi tviniT. ese igi martivi ricxvebi unda 

vipovoT gamomdinare maTive ganmartebidan. 

aseve moviqceviT Cvenc. 

amocana. CamowereT yvela martivi ricxvi 100-mde. 

Cvenc avdgeT da avagoT martivi algoriTmi romelic ganixilavs yvela 

ricxvs 1-dan 100-mde da Seamowmebs TiToeul maTgans iyofa Tu ara mis qvemdgom 
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ricxvebze. Semdeg mivxvdebiT rom es meTodi zedmetad uxeSia da SevecdebiT 

gayofaTa raodenobis Semcirebas zedmet ricxvebze gayofis ugulebelyofis 

xarjze, raTa algoriTmi ufro daCqardes, Semdeg kidev movifiqrebT raime 

maTematikur kanonzomierebas, raTa miviRoT rac SeiZleba nakleb danakargebis 

mqone algoriTmi da ase mivalT albaT raRac zRvramde, romlis iqiTac ukve 

algoriTmi aRar martivdeba – gayofebis raodenoba ar mcirdeba (zogadad 

cnobilia rom gayofis operacia yvelaze nelia kompiuteris ariTmetikul 

operaciebs Soris, amitom rac naklebi gayofa Sesruldeba programaSi miT 

ukeTesi). 

erTerTi aseTi algoriTmi moyvanili aqvs donald knuts Tavis wignSi, aq 

gayofebi maqsimaluradaa Semcirebuli. 

es yvelaferi kargi, magram SeamCnevdiT albaT, rom am damqancvel gayofis 

process verafriT ver gavcdiT, Tumca mTeli problemac imaSia, rom roca 

azrovneba daviwyeT ase rom, maincdamainc unda moxdes gayofis procesi, Semdeg 

Znelia TavSi mogvivides azrad sruliad gasxvavebuli midgoma am sakiTxisadmi. 

Turme arsebobs martivi ricxvebis daTvlis iseTi algoriTmic, romelic 

sruliad ar saWiroebs aranair gayofas da Tanac gansaxorcielebladac 

gacilebiT martivia da swrafi: 

viRebT yvela ricxvs 100-mde Semdeg viwyebT oridan da vSliT yvela 

ricxvs oris bijiT 100-mde, Semdeg isev viwyebT 3-idan da vSliT yvela ricxvs 

samis bijiT 100-mde, Semdeg kidev xuTidan da vSliT yvela ricxvs xuTis bijiT 

100-mde da ase Semdeg yvela kenti ricxvisTvis 100-is fesvamde, radgan 

Semdgomebs ukve azri aRar aqvs, Sedegad bolos dagvrCeba mxolod martivi 

ricxvebi. 
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es algoriTmi programulad ganxorcielebadia.  

ra xeiri aqedan? xeiri Zalian didia. gayofebi ara Tu Semcirda, aramed 

saerTod aRarc gvaqvs da algoriTmi gaxda ufro martivi da moqnili. 

ase rom am yvelafridan SegviZlia gavakeToT erTi mniSvnelovani daskvna: 

TviT is faqti rom arsebobs mocemuli amocanis amoxsnis erTmaneTisgan arsiT 

gansxvavebuli midgomebi, ukve warmoadgens problemas programistisaTvis; 

 

“erTob Znelia aiZulo Seni Tavi, rom moswyvito goneba azrovnebis mocemul 

formas” 

viqtor pekelisi – “Seni SesaZleblobani adamiano” 

 

albaT cnobili SegrZnebaa roca uneburad wamogcdebaT: ra martivi yofila 

WeSmariteba da ra Znelia misi migneba. 

aseTi ~martivi~ WeSmaritebebi programirebaSi uxvadaa, isini martivia 

Tavisi arsiT, magram maTi migneba saWiroebs dros da gamocdilebas. 

 

codna. programirebis swavla ar niSnavs konkretuli funqciebis swavlas an 

imis swavlas Tu teqnikurad rogor keTdeba esa Tu is programuli obieqti, 

aramed mniSvnelovania programirebis arsis da meTodikis swavla, es igivea 

rogorc Seadaro erTmaneTTan bavSvisaTvis Tevzis micema da Tevzis Weris 

swavleba. principi martivia SeiZleba programistma ar icodes funqciis saxeli, 

magram icodes rogor gaakeTos is. 

rac Seexeba teqnikur mxares is dReisaTvis namdvilad problemas ar 

warmoadgens, Tu gaviTvaliswinebT internetis fenomens.  
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mogexsenebaT, rom ukve didi xania rac programirebis enebis Seswavla 

gascda im zRvars rodesac sakmarisi iyo erTi samagido wignis gadakiTxva da esa 

Tu is ena ukve gamowvlilviT icodi, Tu ar CavTvliT damxmare sabiblioTeko 

funqciebs. 

rogorc ukve aRvniSne droTa ganmavlobaSi kompiuteruli samyaro daiyo 

uamrav nawilebad, Tavidan gamoeyo momxmarebeli programists, Semdeg 

momxmareblebic daiyo kategoriebad iseve rogorc programistebi; grafika, 

monacemTa bazebi, sistema, qselebi, samecniero da sxva, aseve daiyos TviT 

programirebis IDE(Integrated Development Environment) garemoebi, erTaderTi 

mizezis gamo, gaizarda maTi mimarTulebaTa raodenoba da maTi moculoba. Sedegad 

male TiTqmis SeuZlebeli gaxdeba erTdroulad mraval mimarTulebaSi efeqturi 

muSaoba. 

Tumca es yvelaferi imas ar niSnavs, rom siaxleebi unda miviRoT 

daufiqreblad da CavikargoT ukeTesis miRebis imediT ganpirobebuli lodinis 

dausrulebel morevSi. ubralod saWiroa arsebuli codnis SesaZleblobidan 

maqsimaluris miReba da Cveni SesaZleblobaTa realizaciis evolucia TviTon 

migviyvans saWiro siaxleebamde, mxolod am SemTxvevaSia daculi 

profesionalizmi. amis cxadi magaliTia obieqturad-orientirebuli 

programirebis istoria, sanam aSkara ar gaxda is, rom saqme gvqonda principulad 

teqnikur barierTan da ara adamianurTan, manam ar iqna SemuSavebuli obieqturad-

orientirebuli programirebis paradigmebi, arsebulma struqturulma midgomebma 

amowures sakuTari Tavi. amis Semdegac TiTqmis aTi weli dasWirda imas, rom es 

revoluciuri siaxle efeqturad gatarebuliyo praqtikaSi (Microsoft Windows 

1.1).  
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iseTi mkveTri winsvla rogoric moitana obieqturad-orientirebuli 

programirebis koncebciebma, jerjerobiT arc erT siaxles ar Seedreba am 

sferoSi, Tumca albaT masac aqvs Tavisi SesaZleblobaTa zRvari. 

unda gvaxsovdes, rom erTia siaxle Seswavla, xolo meorea misi gaTaviseba, 

romelsac sWirdeba aucleblad dro, cnobili faqtia programirebaSi is, rom 

siaxleebi miRebuli unda iqnas gansakuTrebuli sifrTxiliT, roca saqme gvaqvs 

did proeqtebTan. 

 

gamocdileba. maxsovs, rom xanSi Sesuli maTematikis leqtori leqciis 

msvlelobisas magaliTis yovel detals ganixilavda dawvrilebiT da yovelgvari 

wvrilmani elementaruli operaciis gamotovebis gareSe miuxedavad imisa rom es 

mas gakeTebuli hqonda ukve milionjer. daaxloebiTi warmodgena rom SegiqnaT, 

moviyvan erT analogs, laparakia magaliTebze romelTagan TiToeulis gamoyvana 

uxeSad rom vTqvaT saWiroebs aranakleb aT rveulis furcels: 

gamoyvanebi iwereboda aseTi stiliT: 
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aseTi midgomisas Secdomis daSveba Znelia, misi moZebna ki advili. 

 

“rac cxadia algoriTmi, miT ufro rTulia masSi Secdomis povna” 

programirebis erTerTi wesi 
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maSin roca, rogorc wesi Cven studentebi amas davwerdiT Sualeduri 

etapebis gamotovebiT. 
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mogexsenebaT, rom umaRles maTematikaSi uamravi msgavsi momentia. 

maTematikaSi Tu kidev SeiZleba gamarTleba, programirebaSi aseTi zerele 

midgoma dauSvebelia, aramed saWiroa punqtualuroba yvelgan da yovel detalSi. 

pirvelad ver vxvdebodi aseTi Cvevis azrs, magram imdenad ramdenadac 

programirebac maTematikis nawilia, droTa ganmavlobaSi davinaxe, rom 

mravalwliani gamocdileba programirebaSi ar niSnavs imas, rom ukve 1000-jer 

Sedgenili esa Tu is algoriTmi, romelic ar Tavsdeba gonebis mier erTbaSad 

aRqmis diapazonSi 1001-ed Sedgenisas iqneba uSecdomod, imuSavebs xarvezebis 

gareSe. 

aseT algoriTmebs TiTqmis erTnairi dro sWirdebaT, rogorc meaTed 

Sedgenisas aseve meased. ratom ? imitom rom es aris zusti mecniereba da igi 

yovelTvis moiTxovs punqtualurobas, erTi etapidan meoreze gadasvlas 

TiToeuli detalis gamotovebis gareSe. admianis azrovneba ki ar aris 

gankuTvnili fiqsirebuli, robotuli operaciebisaTvis, amisaTvis adamianSi 

arseboben instiqtebi, romlebic muSaoben mxolod SezRuduli sididis 

algoliTmebze, magaliTad xelis cxel saganze moxvedrisas igi avtomaturad 

scildeba mas tvinSi yovelgvari gaazrebis gareSe, an kidev rodesac iwyebT 

weras Tqven ar fiqrobT imaze Tu rogor unda moxazoT esa Tu is aso, aramed 
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amas akeTeben instiqtebi, sanam ar SexvdebaT ucnobis situacia; igive sunTqva, 

romelic muSaobs instiqtebis wyalobiT, Tqven sruliadac ar fiqrobT imaze Tu 

rogor CaisunTqoT da rogor amoisunTqoT. 

magram programirebaSi, erTi da igive algoriTmi, rogorc wesi keTdeba 

sxvadasva konteqstSi sxvadasxva miznisaTvis, Sesabamisad yovelTvis saWiroa im 

SegrZnebis qona, rom iq araferi ar meordeba da yuradReba unda iyos mudmiv 

mzadyofnaSi raTa ar moxdes Secdomis daSveba. 

programirebaSi instiqtebis gamomuSaveba saWiroa sxva konteqstSi da amaze 

dawvrilebiT visaubrebT wignis meore nawilSi. 

 ase rom mravalwliani praqtika ar niSnavs imas rom, programebi unda 

weroT swrafad da daufiqreblad. 

xarvezebis simcire ar aris mniSvnelovnad damokidebuli programistis 

gamocdilebaze, sinamdvileSi programists gamocdileba exmareba mxolod imaSi, 

rom proeqtirebis dros darwmunebuli iyos adrindeli gamocdilebis Sedegad 

dadgenili ama Tu im meTodis sisworesa, da warmatebulobaSi. 

xSirad profesionalizmze fiqrs mivyavar, xolme kuriozul situaciamde, 

axla, rom miTxras vinmem damiwere kvadratuli gantolebis amoxsnis programao, 

SeiZleba amas movandomo ramodenime saaTi, gamomdinare im principebidan rom jer 

unda gaviazro amocanis pirobis sruli sqema, movifiqro “proeqtis” struqtura, 

Semdeg gavamzado saWiro programuli resursebi, Semdeg SevimuSavo 

samomxmareblo interfeisi da kodis agebis mimarTuleba da a.S. da bolos mivxvde 

rom es yvelaferi sruliadac ar aris saWiro da davalebis Sesrulebas sWirdeba 

sul ramodenime wuTi. 
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es rac Seexeba xumrobas, Tumca Tu TqvenTvis nacnobia aseTi SemTxvevebi 

gaZlevT garantias rom dgaxarT profesional programirebistad Camoyalibebis 

dausrulebel gzaze. 

 

daskvna. Tuki gadavxedavT programirebis ganviTarebis istorias sruliadac 

ar aris gamoricxuli rom ramodenime aTeuli wlis Semdeg programistis 

erTerTi wesi arc meti da arc naklebi JRerdes ase: 

“pativiscemiT moepyariT CYBER7 sistemas da gaxsovdeT rom misi 

inteleqtualuri algoriTmebi proeqtisadmi Tqvens zerele damokidebulebas 

verasodes aitanen !” 

da es sruliadac ar iyos saxumaro. 
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m e c n i e r e b a 

“Tavdapirvelad iyo sityva  

da sityva iyo RmerTTan,  

da sityva iyo RmerTi. . .”  

(maTe. Tavi 1.) 

 

sawyisi. Tavdapivelad aris arsi, yvelafris sawyisi, mizezTa mizezi, xolo 

Semdeg realizeba, ganxorcieleba, sawyisi samyaros sxvagvari gamovlineba, 

proeqcireba, msgavseba da xateba. 

es kanonTa kanoni moqmedebs yvelgan sadac ki laparakia saganTa Seqmnaze da 

maT arsze. 

gavimeoreb adre dasmul kiTxvas: 

ratom gaxda kompiuteri ase axlobeli sagani adamianTaTvis?  

imitom rom is Seicavs iseT raRacas rac aqvs yvela materialur sagans, da 

riTac funqcionirebs es sagani, es aris logika, maTematikuri logika - ena 

materialuri samyarosi, xolo kompiuterSi ki maTematika cocxldeba da 

sagnobrivad adaptirebul saxes iRebs. 

 

“. . . RmerTma kargad icoda maTematika roca samyaros qmnida . . .” 

Sua saukuneebis filosofiidan 
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SeiZleba adamians romelic naklebadaa daaxloeuli kompiuterul 

programirebasTan gauCndes kiTxva: ratom viswavlo programireba mTeli Tavisi 

SesaZleblobebiTa da ganStoebebiT Tu ki is mxolod adamianis gamogonilia da 

aseTi ki am qveynad bevri ram SeiZleba Seiqmnas.  

SesaZlebelia es kiTxva ase cxadad ara, magram qvecnobierSi mainc 

arsebobdes. 

ki magram maSin isic vikiTxoT ratom ar gavrcelda samobiTi manqanebi, Tu ki 

arseboben orobiTebi,* isini xom ufro mets gaakeTebdnen vidre dRevandeli 

kompiuterebi? ratom ar moipoves maT iseTi popularoba rogorc es orobiTma 

sistemebma? 

mizezebs Tu mivyvebiT pasuxic martivad gaicema: imitom rom amas 

gansazRvravs buneba da misi kanonebi, es modis isev bunebidan da Cven 

programistebs saqme gvaqvs ara mxolod xelovnebis nimuSis Seswavla 

gamoyenebasTan aramed bunebis erT-erT saintereso movlenasTan, orobiT 

azrovnebasTan, logikasTan, romelzec SeiZleba proeqcirdes samyaroSi mimdinare 

nebismieri procesi. 

kompiuteri yvelaferTan erTad eqsperimentaluri danadgaricaa. 

rogor ganimarteba mecniereba? cnobilia misi aseTi ganmarteba: mecniereba 

aris is dargi romelsac: 

1. aqvs kvlevis sagani 

2. aqvs kvlevis meTodebi 

                                                 
* dRevandeli kompiuterebi miekuTvnebian e.w. orobiT manqanebs, es termini modis kompiuteris 

programuli erTeulis or ZiriTad mdgomareobidan “logikuri 0” da “logikuri 1”  
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fizika: kvlevis sagani – samyaro, kvlevis meTodebi – maTematikuri da 

empiriuli. 

qimia: kvlevis sagani atomebi, molekulebi, kvlevis meTodebi – maTematikuri 

da empiriuli. 

maTematika: kvlevis sagani – ricxviTi simravleebi, kvlevis meTodebi – 

operaciebi ricxviT simravleebze. 

da a. S. 

programireba: kvlevis sagani – yvela sagani rac ki SeiZleba warmoidginos 

programistma, kvlevis meTodebi – yvela meTodi rac ki SeiZleba warmoidginos 

programistma. 

ai Semdegi kiTxvac: ki magram bolos da bolos kompiuteri Caketili 

sistemaa da Sesabamisad amowurvadi, maS sadRaa misi mravalferovneba? 

marTalia, kompiuteri Caketili sistemaa, bolos da bolos laparakia misi 

mexsierebis sasrul sidideebze, ricxvebis sasrul warmodgenaze, monitoris 

sasrul zomebze, ferebis sasrul raodenobaze da Sesabamisad am yvelafris 

sasrul kombinaciaze, xSir SemTxvevaSi aman SeiZleba gamoiwvios e.w. mobezrebis 

sindromis warmoSoba kompiuteris momxmarebelSi(ara programistebSi). Cndeba 

SegrZneba rom kompiuterSi yvelaferi uazrod meordeba da masSi axals da 

sainteresos verafers ipovis kaci. es bunebrivicaa.  

me rogorc programists arasodes gamCenia es SegrZneba da arc gamiCndeba, 

radgan miuxedavad am sasrulobisa, kompiuteris zemoT CamoTvlili 

mdgomareobaTa kombinacia imdenad didia rom SeuZlebebelia maTi yvela 

gamovlineba amowuros adamianma odesme. miTumetes rom rogorc ukve ganvixileT 
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saqme gvaqvs bunebis kanonebTan da xelovnebasTan da programisti am xelovnebaSi 

avlens sakuTar Tavs, xolo TviT adamiani ki amouwuravia.  

kompiuteri erTdroulad aris iaraRic da kvlevis obieqtic.  

yvelasaTvis kargad aris ukve cnobli rom misi saSualebiT tardeba 

seriozuli samecniero eqsperimentebi da es eqsperimenti araa aucilebeli 

Catardes maincdamainc bioqimiaSi an genur inJineriaSi; kompiuteris dabadebidan 

awuxebs adamians xelovnuri inteleqtisa da robototeqnikis sakiTxebi da dRes 

ukve didi miRwevebia amasTan dakavSirebiT: arsebobs eqsperimentebi sadac 

mimdinareobs romodenime robotis Tanaarsebobis Sedegad maT Soris 

urTierTobebis TviTCamoyalibebis procesebi(prioritetebis gansazRvra, 

TanamSromloba da sxva). aq araferi fantastikuri da mistikuri ar aris es 

ubralod aris mecniereba, adamianisTvis jer kideva TiTqmis mTlianad gaazrebad 

samyaroSi. romelic warmoadgens patara proeqcias Tavisi zesamyarosaTvis. 

ase rom, erTis mxriv kompiuteris mxolod, rogorc potenciurad 

SemoqmedebiT arsebad miReba da meores mxriv kompiuteris mxolod, rogorc 

gasarTobi danadgarad miReba aris iluziis nayofi da am yvelaferSi bolomde 

garkveva kidev dros da revoluciur cvlilebebs moiTxovs kompiuterul 

samyaroSi, iluziebi ki yovelTvis tanjaven adamianebs da amaSi arc araferi ar 

aris gasakviri. 

 

ini da iani. aRmosavluri filosofiis gzamkvlevi, da safuZvelTa safuZveli, 

aseve materialuri samyaros erTerTi ZiriTadi principTagani, inisa da ianis 

principi ramodenime aTeuli saukunea rac yalibdeboda da iazreboda adamianTa 

mier sxvadasxva konteqstSi. 
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TviT Cinelebisa da iaponelTa yovelgvari saqmianoba, brZolis xelovnebidan 

dawyebuli da kvebis ritualebiT damTavrebuli emyareba inisa da ianis anu 

urTierT sawinaaRmdegoTa Tanarsebobisa da urTierT Sevsebis universalur 

princips. 

 

 
ini da iani 

 

am simbolos ganmarteba ar aris erTi raRac konkretuli saxis, aramed 

imisda mixedviT Tu ra konteqstSi gamoiyeneba, is iRebs Sesabamis formas.  

Tumca cnobilia misi zogadi formulirebac: 

 

“winaaRmdegobebi erTmaneTs ki ar gamoricxaven, aramed avseben” 

 

SegaxsenebT rom Savi rgoli TeTrSi niSnavs imas, rom roca TeTri aRwevs 

maqsimums, im dros ibadeba Savi da piriqiT TeTri rgoli SavSi niSnavs, rom 

roca Savi aRwevs piks maSin ibadeba TeTri anu erTis gaqroba meoris dabadebis 

identuria. amiT am simboloSi Cadebulia sistemis dinamiuroba. 

zogjer es simbolo gagebulia SecdomiT rac mdgomareobs SemdegSi, rom 

TiTqos am simbolos arsi is aris, rom magaliTad Cveni yoveldRiuri cxovreba 
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maincdamainc an ukiduresad kargia an ukiduresad cudi, an magaliTad Cvens 

garSemo arian adamianebi mxolod an ukiduresad cudni an ukiduresad kargni. 

ra Tqma unda es arasworia da metsac getyviT aseTi ukiduresobebs rom 

hqondes adgili es samyaro didi xania ar iarsebeda. 

saqme imaSia rom es ori feri gamosaxavs or urTierT sawinaaRmdego, magram 

sididiT tol gamwev Zalas, sityva “gamwevs” minda gavusva xazi, anu sinamdvileSi 

konkretuli sistema arsebobs am ori Zalis Tanaarsebobis Sedegad da Tu 

erTerTi maTgani gaqra Sedegad sistemac qreba anu meorec ikargeba. 

warmoidgineT vertikalurad dayenebuli joxi, romelsac urTierT 

sawinaaRmdego mimarTulebiT eweva ori Tanabari Zalis mqone adamiani, erTerTma 

Tu gauSva xeli joxi gadavardeba meore ukiduresobaSi da ra Tqma unda waiqceva 

anu sistema saxelad “vertikaluri joxi” aRar iarsebebs, aramed iarsebebs sxva 

saxis sistema – horizontaluri joxi. 
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ase rom sistemis arseboba niSnavs imas, rom masSi es ori gamwevi Zala 

ganawilebulia Tanabrad, anu ferebis mixedviT Tu vimsjelebT sistema yovelTvis 

imyofeba nacrisferi aris maxloblad. 

calkeuli ini da iani Sesdgeba qve ini da ianisgan, calkeuli ini da iani 

arsebobs misi sakuTari qve ini da ianis arsebobis wyalobiT da ase isini qmnian 

erTmaneTSi Calagebul struqturebs, rac rogorc dasawyisSi vTqvi materialuri 

samyaros movlenaTa sxvadasxva konteqstSi sxvadasxvanairad vlindeba, magram 

principi erTia.  

realurad problemaa, xolme am principis danaxva konkretul sistemaSi, 

magram am problemis gadawyveta gamocdilebasa da praqtikis miRebas emorCileba.  

es sakiTxebi dawvrilebiTaa ganxiluli araerT literaturaSi sadac ki 

laparakia aRmosavlur filosofiaze, misi gagebis saukeTeso varianti ki Cemis 

azriT aRmosavlur sabrZolo xeovnebasTan daaxloveba da rac mTavaria misi 

gaazrebaa, es ra Tqma unda piradi Sexedulebaa. 

 

paraleli. axla mivyveT logikas da davukavSiroT es yvelaferi Cvens 

programirebas. 

ai Cemi formulireba am sakiTxTan dakavSirebiT. 

me adamians minda Sevqmna manqana romelic gaTvlebs Seasrulebs Cemze 

gacilebiT ufro swrafad.  

rogor movifiqro aseTi manqana? 

rogor da unda mivyve logikas: 

 

1. - ra moZraobs yvelaze swrafad am samyaroSi? 

- eleqtruli veli 
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2. – vakontroleb Tu ara mas? 

- diax, vakontroleb, denis saxiT. 

3. – maS Tu materialuri samyaro amodis inisa da ianis principidan, mec 

Sevqmni denisagan insa da ians da Sesabamisad Seiqmneba axali qve samyaro. 

SesaZlebelia Tu ara es ? 

- ukve viciT, rom SesaZlebelia !  

maS SevudgeT saqmes. 

axla me mWirdeba iseTi sistema romelic denisgan Seqmnis insa da ians. da es 

sitema Cvens SemTxvevaSi SeiZleba iyos magaliTad aseTi (sur.) 
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am sam ZiriTad logikur elementzea damyarebuli mTeli cifruli sistema 

anu kompiuteris myari logikuri nawili, marcxniv gamosaxulia sistemis 

eleqtronuli aRwera, marjvniv ki Sesabamis logikuri aRniSvnebi. kompiuteris 

yvela danarCeni elementi aigeba maTi rTuli kombinaciebis saSualebiT. 

sxvaTaSoris isini axorcieleben tvinis neironebis erT erT ZiriTad funqciebs – 

aRgznebul da  moSvebul mdgomareobebs.  

SevniSnoT rom aq X1, X2, da X3 SeiZleba iyos mxolod oridan erTerT 

mdgomareobaSi “logikuri 0” an “logikuri 1”. es sakiTxebi dawvrilebiTaa 

ganxiluli cifruli eleqtronikisa da orobiTi algebrisTvis (bulis 

algebrisaTvis) gankuTvnil literaturebSi. 

axla aviRo Zabvis erTi mniSvneloba, magaliTad 2 volti da gamovyoT misgan 

ori mimarTuleba: 

1.5 da 2.5 volti 

pirvels davarqvaT  

“logikuri 0” (ini), - araferi ar arsebobs 

meores davarqvaT  

“logikuri 1” (iani) – yvelaferi arsebobs 

da am ori urTierTsawinaaRmdego mdgomareobis mixedviT Sevqmna 

materialuri samyaros erTerTi patara qvesamyaro programirebis samyaros saxiT. 

 

. . . 1001001110100101001100100010101100101010001001010. . . 

 

Tu erTerTi maTgani mainc gaqra, mTeli programirebis samyaro gaqreba 

meyseulad, anu es ori procesi identuria da erTi da igive rames niSnavs. 
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zogadad mniSvneloba aqvs imas Tu ra donis Zalaa calkeuli ini da 

calkeuli iani, an ufro sworad ~Skalis~ ra nawilSi imyofeba TiToeuli 

maTgani. 

ase rom zemoT moyvanili interpretaciebi sulac ar aris abstraqtuli da 

sakmaod seriozuli safuZvlebi gaaCnia, rac miuTiTebs imaze rom kompiuteruli 

programireba, rogorc damoukidebeli sfero, srulad warmoadgens ara marto 

ubralod xelobas an iaraRs raRacis gadaswyvetad aramed damoukidebel, lamaz, 

mikro samyaros. 

rac Seexeba insa da ians minda SevniSno, rom man ar unda dagvabnios da ar 

unda gavigoT is raRac damaxinjebuli saxiT, is iseTive fizikis kanonia rogorc 

magaliTad niutonis cnobili meore kanoni, oRond ufro zogadi da rTuli, 

romelic Cans sxvadasxva konteqsti sxvadasxvanairad, is arsebobs, yvelganaa, bevr 

rames xsnis, mimzidvelia, magram ar warmoadgens im absoluts, romelzec adamians 

SeuZlia bolomde usafrTxod gavides; 
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bolosityvaoba 

principSi sul es iyo rac mindoda meTqva zogadad programirebis patara 

samyaros Sesaxeb, masSi arsebul SesaniSnav movlenebze da problemur sakiTxebze. 

imedia cotaTi mainc dainteresdiT aq moyvanili magaliTebiTa da 

mosazrebebiT, gaigeT raime axali an sxva TvaliT SexedeT TqvenTvis nacnob 

situaciebs an mouZebneT raime axsna maT, gamomdinare aq wakiTxulidan, Tu es 

asea, maSin SemiZlia CavTvalo rom wignis am nawilma Tavisi movaleoba pirnaTlad 

Seasrula. 

Semdeg nawilSi ki ganxiluli iqneba did proeqtebTan muSaobis sakvanZo 

sakiTxebi da maTSi arsebuli xarvezebis aRmofxvris sxvadasxva xerxebi.  

 

seqtemberi. 2006. giorgi bawaSvili 
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