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damxmare saxelmZRvanelo Seicavs kompiuteruli sistemebis 

teqnikuri saSualebebis formirebisa da ganviTarebis sakvanZo 

sakiTxebs, romelTa Seswavla gaTvaliswinebulia saswavlo disci-

pliniT „kompiuteruli sistemebi da gamoyenebiTi teqnologiebi“. 

masSi gadmocemulia kompiuteruli sistemebis warmoqmnis winapi-

robebi, formulirebulia kompiuteris agebis klasikuri principebi 

da maTi evoluciuri ganviTarebis gza. didi adgili aqvs daTmobili 

Tanamedrove personaluri kompiuterebis teqnikuri aRWurvilobis, 

struqturuli agebulebisa da funqcionirebis Taviseburebebis 

ganxilvas.  

wigni gankuTvnilia satransporto da manqanaTmSeneblobis fa-

kultetis „transportis“, „sagzao inJineriisa“ da „biznesis orga-

nizaciisa da marTvis“ saganmanaTleblo programaTa bakalavreბისათ-

vis. SeiZleba gamoyenebuli iqnes teqnikuri profilis magistrante-

bis, specialistebisa da kompiuteruli sistemebiT dainteresebul 

adamianTa farTo wrisaTvis. 
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yvela ufleba daculia. am wignis arc erTi nawilis (iqneba es teqsti, foto, 

ilustracia Tu sxva) gamoyeneba aranairi formiT da saSualebiT (iqneba es eleq-

tronuli Tu meqanikuri) ar SeiZleba gamomcemlis werilobiTi nebarTvis gareSe. 

saavtoro uflebebis darRveva isjeba kanoniT. 

wignSi moyvanili faqtebis sizusteze pasuxismgebelia avtori/avtorebi. 

avtoris/avtorTa pozicias SeiZleba ar emTxveodes sagamomcemlo saxlis pozicia. 
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1.1. saangariSo manqanebis Seqmnis 

saTaveebTan 

 

kompiuteri warmoadgens monacemebis saxiT warmodgenili 

informaciis avtomaturad damamuSavebel sistemas. informacia, 
rogorc samecniero kategoria, erTmaneTisagan gansxvavebuli 

uamravi disciplinis (fizikis, biologiis, filosofiis, maTe-

matikis, politologiis, istoriis da a. S.) Seswavlis saga-

nia. aRniSnulis miuxedavad, misi zusti gansazRvreba ar arse-
bobs da gansazRvrebis nacvlad gamoiyeneba cneba informaciis 
Sesaxeb. gansazRvrebisagan cneba imiT gansxvavdeba, rom mecni-

erebisa da teqnikis sxvadasxva sferoSi cneba isea formuli-

rebuli, rom misi Sinaarsi maqsimalurad Seesabameba konkre-

tuli disciplinis Seswavlis sagansa da gadasawyvet amocan-

ebs. filosofia iZleva informaciis cnebis uzogades formu-
lirebas, romlis Tanaxmadac igi materialuri samyarosaTvis 

damaxasiaTebeli asaxvis procesis produqtia.  

asaxva ewodeba informaciisa miRebis, Senaxvisa da gadacem-
is unars. arsebobs asaxvis Semdegi oTxi saxe: Semecneba, fsi-

qika, gaRizianebadoba da urTierTzemoqmedebis damaxsovreba. 

adamianisaTvis asaxvis oTxive saxea damaxasiaTebeli. cxovele-
bi informacias asaxavs fsiqikis, gaRizianebadobisa da urTi-
erTzemoqmedebis damaxsovrebiT, mcenareebi - gaRizianebado-

bisa da urTierTzemoqmedebis damaxsovrebiT, xolo araco-

cxali sagnebi mxolod urTierTzemoqmedebis damaxsovrebis 

gziT. 

Tavdapirvelad adamiani, rogorc gonieri arseba (Homo Sa-

piens), did dros uTmobda raodenobiTi informaciis asaxvas, 
risTvisac moigona ricxvebi da Camoayaliba Tvlis garkveuli 

I Tavi 

kompiuteruli sistemebi  
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sistemebi. Tvlis procesSi misi Sromis Sesamsubuqeblad man 

daiwyo sxvadasxva saxis samarjveebis Seqmna. aseTi samarjveebi 

aRmoCenes arqeologebma da maT saangariSo dafebi, anu abakebi 

ewoda (Zv. berZ. ξ, laT. abagus- «dafa»). pirveli aseTi 

abakebi Cveni welTaRricxvamde VI – V saukuneebiT TariRdeba 
da isini Zvel romsa da saberZneTSi iyo damzadebuli. isini 

warmoadgenda brinjaos, qvis an spilos Zvlisagan damzadebul 

dafebs, romelTa RrmulebSi Tavsdeboda kenWebi da maTi gada-

nacvlebiT xdeboda Tvla. Semdeg sxvadasxva formis saangari-

So dafebi iaponiasa da CineTSic aRmoCnda da maT Sesabamisad 

„serobiani“ da „suanpani“ ewoda.   
Sua saukuneebSi abakis gamoyeneba aRadgina da misi gaum-

jobesebuli modeli daamuSava legendebiT moculma mecnierma 

da saeklesio moRvawem herbert avrilielma (daaxloebiT 

946 - 1003), romlis saxeli moxseniebulia cnobili rusi 

mwerlis m. bulgakovis romanSi„ostati da margarita“. 
saangariSo samarjvebis SeqmnaSi Tavisi wvlili Seitana So-

tlandielma maTematikosma jon neperma (1550- 1617), ro-

melmac 1617wels gamocemul wignSi gvaCvena xis CxirebiT 

gamravlebis principi. aseT Cxirebs „neperis Cxirebi“ ewoda.      
XVII saukunis dasawyisSi, rodesac maTematikam mecniereba-

Si sakvanZo adgili daikava, sul ufro da ufro igrZnoboda 

saangariSo manqanis(saangariSoebis) Seqmnis aucilebloba. as-

eT manqanas kalkulatorsac uwodeben (laT. „calculo“ iTarg-

mneba, rogorc „viTvli“). 
saangariSoebi Tanamedrove cifruli mowyobilobebis wina-

paria. isini erTeulebis Tvlis meSveobiT obieqtebis raode-

nobiTi Sefasebis saSualebas gvaZlevs. garesamyaros nebismieri 

obieqtebis raodenobiTi SefasebisaTvis marto Tvlis opera-

cia ar aris sakmarisi. arsebobs iseTi obieqtebic, romelTa 

raodenobrivi SefasebisaTvis gazomvis operacis Catarebaa 

aucilebeli. SeuZlebelia romelime maTganis gadaWarbebulad 

Sefaseba. calobiTi gamoTvlis gareSe Tu warmoudgenelia el-

ementaruli raodenobiTi Sefaseba, xolo cnobili mecnieris 

https://ru.wikipedia.org/wiki/946
https://ru.wikipedia.org/wiki/1003
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d. mendeleevis (1834-1907) Tanaxmad «mecniereba iwyeba iq, sa-
dac iwyeba gazomva». raodenobiTi Sefasebis am ori (Tvlisa 

da gazomvis) saxeobis Sesabamisad istoriulad Camoyalibda 

gamoTvlebis ori saxis, kerZod, analoguri da cifruli mi-

marTuleba. 

analoguri mimarTulebaiyenebs princips, romlis dro-

sac ricxvebi maTi „analogebiT“ icvleba. magaliTad, logari-
Tmuli meTodis dros ricxvebi icvleba monakveTebis sigrZe-

ebiT. aseTi analogi araa diskretuli: igi ar izrdeba ricx-
vis umciresi Tanrigis sididis toli bijebiT. igi uwyveti 

sididea, romlis gazomvisas aucileblad warmoiSveba garkve-

uli cdomiloba, rac mis zustad Sefasebas SeuZlebels xdis; 

garda amisa, am meTodis praqtikuli gamoyeneba xSirad teqni-

kuradac mouxerxebelia; magaliTad, logariTmuli saxazaviT 

rom davamuSavoT, vTqvaT, 10-Tanrigiani ricxvebi, saWiroa sa-
xazavis sigrZe ramdenime aTeuli metris toli iyos. cxadia, 

rom aseTi proeqtis realizacia absoluturad uazrobaa.  

gamoTvlebis analoguri mimarTulebis fuZemdebeli iyo So-

tlandieli maTematikosi jon neperi (1550-1617). gamoTvlis 

es revoluciuri meTodi man gadmosca 1614 wels laTinur en-

aze gamoqveynebul naSromSi «Mirificilogarithmmorum canonis 

descriptio»(«logariTmebis saocari cxrilebis aRwera/Descripti-

on of the amazing table of logarithms»). logariTmul kanonze dayrdnob-

iT, romelic gamravlebisa da gayofis operaciebs „cvlida“ 
Sekrebisa da gamoklebis operaciebiT, Sedgenili iqna ricxveb-

is veeberTela masebis gamomyenebeli astronomebis muSaobis 

Semamsubuqebeli cxrilebi. mogvianebiT neperis rekomendaciiT 

ingliselma maTematikosma henri brigsma (1561-1630), logari-

Tmis gamosaxuleba mis Tanamedrove saxes dauaxlova. 

logariTmebis Teoriisa da cxrilebis safuZvelze Seiqmna 

pirveli logariTmuli saxazavebi. logariTmuli saxazavi wa-
rmoadgens analogur gamomTvlel mowyobilobas, romelic ra-

mdenime maTematikuri operaciis (gamravlebis, gayofis, axaris-

xebis, trigonometriuli funqciebis gamoTvlis, galogariT-

https://ru.wikipedia.org/wiki/1550
https://ru.wikipedia.org/wiki/1617
https://ru.wikipedia.org/wiki/1561
https://ru.wikipedia.org/wiki/1630
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mebis da a. S.) Sesrulebis saSualebas iZleva. Semdgom damu-

Savda logariTmuli skaliani sxvadasxva mowyobiloba da sa-

xazavi, xolo daaxloebiT asi wlis Semdeg gamoCnda dRes ka-

rgad cnobili logariTmuli saxazavi. meoce saukunis 30-ian 
wlebamde, manam, sanam ar damuSavda eleqtruli ariTmomet-

rebi, grZeldeboda am saxazavis batonoba. 

integralebis, diferencialebisa da a. S. gamoTvlis opera-

ciaTa sirTulem ganapiroba analoguri mowyobilobebis mTeli 

klasis gaCena; isini gankuTvnili iyo maTematikis sakiTxebSi  

arc Tu ise gawafuli momxmareblebis mier konkretuli maTe-

matikuri gamoTvlebis Sesasruleblad. kerZod, XIX saukune-
Si damuSavda Semdegi analoguri mowyobilobebi: planimetri 
– brtyeli figurebis farTobis gamosaTvlelad, kurvimetri 
– mrudeebis sigrZis gansasazRvravad, diferenciatori – war-
moebulebis gamosaTvlelad, integratori – integralebis gan-

sasazRvravad, integrafi – grafikulad mocemuli funqciaTa 

integralebis grafikuli formiT gamosaTvlelad, integrimet-
ri – grafikulad mocemuli funqciebis dasamuSaveblad.  

 

 

 

 

 

 

 
 

 

 

 

 

cifruli mimarTuleba gacilebiT perspeqtuli aRmoCnda 

da igi safuZvlad daedo gamoTvliT teqnikas. arsebuli isto-

riuli masalebis mixedviT mis ganviTarebis etaps safuZveli 

Caeyara 1492 wels, rodesac italielma fermwerma, arqiteq-

torma da inJinerma leonardo da vinCim(1452-1519) daamuSava 

saangariSo manqanis eskizi (nax. 1.1) da igi dawvrilebiT aRwe-

nax. 1.1. leonardo da vinCis saangariSo manqanis eskizi 

 
saangariSo manqanis eskizi 
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ra Tavis dRiurebSi, romelic dRes „madriduli kodeqsis“ 
saxelwodebis ortomeulis saxiTaa cnobili. es dRiurebi 

1967  wlamde, manam sanam igi ar ipoves amerikelma mkvlev-

rebma, ucnobad ido „espaneTis biblioTekaSi“. aRniSnuli eski-

zis Tanaxmad saangariSo manqanas unda hqonoda patara Tvle-

biani Reroebi. meqanizms unda emuSava Tvlebze arsebuli kbi-

lebis wyalobiT. kerZod, pirveli Tvlis RerZs 10 bruniT 
Semobrunebis Semdeg erTi bruniT Semoabrunebina meore Tvals, 

meore Tvali 10 brunis Semdeg – mesame Tvali da a. S. dRi-

uris Tanaxmad, leonardo da vinCim ver SeZlo Tavisi Cana-

fiqris praqtikuli realizeba, misi eskizis safuZvelze IBM 

firmam aago kbilanebisagan Semdgari sruliad muSaobis una-

riani 13-Tanrigiani amjamavi manqana. 
cifrulma saangaariSo manqanebma daudo saTave Tanamedrove 

kompiuterul sistemebs, amitom maT ufro dawvrilebiT ganvi-

xilavT. 

bevri avtori dRemde arasworad Tvlis, rom pirveli meqa-

nikuri saangariSi manqana 1642 wels Seqmna cnobilma frangma 

mecnierma blez paskalma.kepleris samecniro centris direq-

torma franc hamerma Studgardtis (germania) biblioTekaSi 

muSaobisas 1957 wels SemTxveviT aRmoaCina saangariSo manqan-

is manamde ucnobi eskizis fotoasli (dedani peterburgTan 

axlomdebare pulkovos observatoriaSi arsebul iohan keple-
ris arqivSi inaxeba). man daadgina, rom es eskizi warmoadgen-
datiubingis universitetis profesoris vilhelm Sikardis 
(1592–1635) mier keplerisadmi 1624 wlis 25 Tebervals ga-

gzavnili werilis danarTs, romelSic Sikardi aRwerda mis 
mier gamogonebul saangariSo manqanas. manqana Seicavda amjamav 

da mamravlebel mowyobilobebs, agreTve saSualedo Sedegebis 

Camwer meqanizms. maSasadame,Sikardis manqanad wodebuli pir-

veli saangariSo manqana blez paskalze 19 wliT adre – 1623 
wels –gamoigona Sikardma.  

Sikardis manamade ucnobi manqanis eskizis aRmoCena sruli-

ad ar amcirebs cnobili frangi fizikosis blez paskalis 
(1623-1662) damsaxurebas, romelmac jer kidev 19 wlis asa-
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kSi gadasaxadebis amkrebad momuSave mamis Sromis Sesamsubuqe-

blad 1642 wels sruliad damoukideblad daamuSava da aago 

meqanikuri amjamavi mowyobiloba. „paskalinad“ wodebuli aR-

niSnuli mowyobiloba warmoadgenda erTmaneTTan dakavSirebu-

li mravali kbilanas mqone meqanikur manqanas. Sesakrebi ricx-

vebi manqanaSi amkrefi Tvlebis saTanadod Sebrunebis gziT Se-

itaneboda. Tvlebis raodenoba Sesatani aTobiTi ricxvis Tan-

rigebis raodenobas udrida; TiToeul Tvals Seesabameboda 

garkveuli Tanrigi da masTan datanili iyo 0-dan 9-mde cif-
rebiT danomrili danayofi. ricxvis Sesatanad saWiro iyo 

kbilana saTanado ciframde Segvetrialebina.  

1673 wels germanelma filosofosma da maTematikosma got-
frid laibnicma (1646-1716) Seqmna ZiriTadi ariTmetikuli 

moqmedebebis Semsrulebeli meqanikuri kalkulatori „safexu-

rxurovani gamomTvleli“. igi 20 wlis ganmavlobaSi aumjobe-

sebda sakuTar saangariSo manqanas. amis Sedegad miRebul mod-

els SeeZlo 8-Tanrigiani ricxvebis Sekreba, gamravleba, gayo-

fa da axarisxeba. gamravlebisa da gayofis Sedegs hqonda 16 
Tanrigi. lilvebis mabruni saxelurisa da gamravlebis proce-

sSi warmoqmnili kerZo namravlebis dajamebiT miRebuli ricx-

vis avtomaturad makontrolebeli meqanizmis wyalobiT manqana 

Zalian martivad imarTeboda. aRniSnuli manqanis umTavresi 

Rirseba mainc isaa, rom laibnicma ariTmetikuli moqmedebebi-

saTvis Tvlis Cveulebrivi aTobiTi sistemis nacvlad pirvel-

ad gamoiyena Tvlis orobiTi sistema. 
laibnicma pirvelad Seicno Tvlis orobiTi sistemis mniS-

vneloba da roli. 1679 wlis martSi laTinur enaze Sedge-

nil xelnawerSi laibnicma axsna gamravlebis Sesasruleblad 

Tu rogor SegveZlo gamogveyenebina Tvlis orobiTi sistema. 

mogvianebiT man daamuSava Tvlis orobiTi sistemis gamom-

yenebeli gamomTvleli manqanis proeqti. masSi igi werda, rom 

orobiTi sistema saSualebas gvaZlevs  „... Tvlis procesi 

yovelgvari damatebiTi danaxarjebis gareSe SevasruloT. am-

isaTvis sakmarisia patara burTulebian kolofis Zirze davi-
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tanoT naxvretebi, romelTa gaReba da daxurva SegveZleba. 

orobiTi ricxvis warmosadgenad gavaRoT 1-is da davxuroT 0-
is Sesabamisi naxvretebi; kolofis qvemoT ki movaTavsoT sve-

tebis Sesabamisi specialuri Rarebi. Ria naxvretebidan RarSi 

Cavardeba kolofSi arsebuli patara burTulebi, xolo daxu-

ruli naxvretebidan araferi ar Cavardeba. kolofi unda va-

moZraoT da svetidan svetze (Raridan Rarze) ise gadavana-

cvloT, rogorc amas moiTxovs gamravlebis wesi; amasTanave, 

manqanis muSaobis dawyebamde verc erTi burTula ver unda 

moxvdes erTi Reridan meoreSi ... „. orobiTi ariTmetikis sa-
kiTxebi laibnicma dawvrilebiT ganixila mogvianebiT (1703 

wels) gamoqveynebul traqtatSi „Explication de l`Arithmetique 

Binairy“.  meoce saukunis Sua ricxvebSi gamogonebul kompiu-
terebSi Tvlis orobiTi sistemis gamoyenebisas, samwuxarod, 
saTanadod aravis ar Seufasebia am mimarTulebiT laibnicis 
mier gaweuli Rvawli. (http://infhistory.com/lejbnic.html). 

XVII saukuneSi, ra Tqma unda, SeuZlebeli iyo laibnicis 
kalkulatorebis seriuli gamoSveba, magram isini arc ise 

mcire raodenobiT iyo damzadebuli.  

1709 wels italielma maTematikosma, fizikosma da astro-

nomma jovani polenim (1683—1761) moaxdina pirveli ariTmo-

metris (berZ. Arithmos - ricxvi) demonstrireba. es iyo mar-

tivi ariTmetikuli moqmedebebis (Sekrebis, gamoklebis, gamrav-

lebisa da gayofis) Semsrulebeli saxeluriani samagido me-

qanikuri saangariSo manqana. masSi gamoyenebul siaxleebs So-

ris aRsaniSnavia is, rom manqanas amoqmedebda bagiris Tavisuf-

al boloze mibmuli mvardni tvirTis Zala. ariTmometerebis 

agebis istoriaSi es iyo energiis wyaroTi xelis amZravis Se-

cvlis pirveli mcdeloba. 

1723 wels germanelma fizikosma da astronomma qristian 
ludvig herstenma (1701- 1762) laibnicis naSromebis safu-
Zvelze daamuSava da 1725 wels aago ariTmetikuli manqana, 
romelic saSualebas gvaZlevda gamogveTvala gayofis Sedegad 

warmoqmnili wiladuri nawili (naSTi) da mimdevrobiT Segve-

kriba gamravlebis procesSi formirebuli Sesakrebebebi. hers-
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tenis manqanaSimeore Sesakrebis Setanis sisworis kontro-

lic iyo gaTvaliswinebuli, rac gamomTvlelis gadaRliT ga-

mowveuli subieqturi Secdomis daSvebis albaTobas amcirebda. 

maTematikasa da fizikaSi miRweuli warmatebebis gamo 1733 
wels igi didi britaneTis samefo sazogadoebis wevrad air-
Cies  

1783 wels germanelma inJinerma da arqiteqtorma iohan 
miulerma (1746-1830) daamuSava 14 Tanrigiani saangariSo man-
qanis konstruqcia da igi qalaq hesenSi daamzadebina saaTebis 
ostats; masSi CaSenebuli iyo zari, romelic gamomTvlelis 

mier garkveuli saxis Secdomis daSvebisas signals iZleoda. 

1786 wels man wamoayena saangariSo manqanis asagebad „sasru-

li sxvaobis“ meTodis gamoyenebis idea, romlis realizeba 

mogvianebiT moaxdina cnobilma ingliselma mecnierma Carlz 

bebijma da aago saetapo mniSvnelobis „sxvaobiTi  manqana“. 
swored am ukanasknelma Secvala saangariSo manqanebis Tvisob-

rioba da saTave daudo avtomaturi gamomTvleli manqanebis 
Seqmnas; amitom momdevno paragrafSi Cven met-naklebad 

vrclad ganvixilavT mas.  

gansakuTrebiT aRniSvnis Rirsia frangi gamomgonebelis Jo-
zef Jakardis (1752-1834) gamogoneba, romelmac didi roli 

iTamaSa gamomTvleli manqanebis SeqmnaSi. kerZod, man 1804 
wels SemogvTavaza momuSave saqsov dazgaze Zafis avtomatu-

ri kontrolis xerxi. amisaTvis Jakardma gamoiyena qsovilze 

dasatani moxatulobis Sesabamisad garkveul adgilebze dax-

vretili specialuri baraTebi – perfobaraTebi. Carxis muSa-
oba daprogramdeboda perfobaraTebis dastis daxmarebiT, rom-

elTaganac TiToeuli baraTi marTavda Carxis erT maqos. sxva 

moxatulobaze gadasasvlelad sakmarisi iyo operators ubra-

lod Seecvala perfobaraTebis dasta. mogvianebiT swored 

perfobabaraTebi iqna gamoyenebuli gamomTvleli manqanisaTvis 

saWiro monacemebisa da brZanebebis Sesanaxad. 

1820 wels frangma mewarmem Carlz-qsaver Tomas kolmarma 
(1785-1870) Seqmna pirveli komerciuli ariTmometri (Tavdapi-

rvelad igi sakmaod Zviri – 400 franki Rirda), romelic ag-
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ebuli iyo laibnicis kalkulatoris principis mixedviT. mas 
SeeZlo 30-Tanrigian ricxvebis damuSaveba da amiT jobda yve-
la arsebul saangariSo manqanas. 

 

1.2. saangariSo manqanis Tvisobriobis 

Secvla 

 

XIX saukunemde saangariSo manqanebi iqmneboda abstraqtu-
li ariTmetikuli operaciebis Sesasruleblad. saangariSo 

manqanebis agebis gansxvavebuli strategia airCia ingliselma 

maTematikosma da gamomgonebelma Carlz bebijma (1791-1871). 
epoqaSi, rodesac igi samecniero asparezze gamovida, evropaSi 

farTod iyo gavrcelebuli sxvadasxva saxis, kerZod, ariT-

metikuli, trigonometriuli da logariTmuli cxrilebi. maT 

sazogadoebrivi cxovrebis erTmaneTisagan diametrul sfero-

ebSi gamoiyenebdnen. bankebsa da sasesxo kantorebSi gamoiye-

neboda procentebis cxrilebi, sadazRvevo kompaniebSi – sik-

vdilianobis aRmricxveli cxrilebi, sazRvao saqmianobaSi – 

astronomiuli da sanavigacio cxrilebi. es ukanasknelebi 

metad mniSvnelovani iyo inglisisaTvis, romelic iyo udidesi 

sazRvao saxelmwifo. 1776 wlidan iq daiwyo „sazRvao kalen-

dris“ yovelwliuli gamocema, romelSic didi adgili ekava 

logariTmuli cxrilebs. maT Sedgenaze muSaobda mravali ga-

momTvleli. cxrilebSi arsebuli monacemebis sisworeze di-

dad iyo damokidebuli gemebis usafrTxo moZraoba. vinaidan 

cxrilebi asobiT da aTasobiT Secdomebs Seicavda, amitom maT 

aRmoCenisa da gasworebisaTvis gamomcemlebi iZulebuli iyvnen 

SeenaxaT koreqtorebis mTeli Stati, magram saqmes arc es 

Sveloda. 

cnobili frangma maTematikosis gaspar kler fransua mari 
riSis (baron de pronis, Gaspard Clair François Marie Riche, 

baron de Prony, 1755-1839) mier gamosavlis povnis mizniT sa-

zogadoebas SesTavaza gamoTvlebis „konveieruli sistema“; man 
gamomTvlebi dayo 3 jgufad; pirvel jgufSi dasaqmda 5-6 
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cnobili maTematikosi, romelTa Sorisac iyo cnobili frangi 

maTematikosi  adrien mari leJandri (Adrien-Marie Legen-
dre1752-1833); isini irCavdnen sangariSod yvelaze metad mosa-
xerxebel meTodebs, formulebs da adgendnen gaangariSebaTa 

sqemebs; meore jgufSi Seiyvanes maRalkvalificiuri 7-8 gamo-
mTvleli, romlebic SerCeuli formulebis gamoyenebiT 5- an 
6-bijiani intervalebiT gansazRvravdnen funqciaTa ricxviT 

mniSvnelobebs; mesame jgufSi Seiyvanes dabali kvalifikaciis 

90-mde gamomTvleli, romlebic avsebdnen cxrilebSi meore 

jgufis gamomTvlelebis mier datovebul cariel inter-

valebs.  

Carlz bebijma, romelic Zalian did pativs scemda de 
pronis, wamoayena winadadeba gamomTvlelebis mesame jgufi Se-

ecvalaT saangariSo manqaniT, romelic ara abstraqtuli ari-

Tmetikuli operaciebis SesrulebiT iqneboda dakavebuli, ara-

med moaxdenda, rogorc igi ambobda, „adamianuri inteleqtis 

uaRresad primitiul qmedebaTa avtomatizebas“. 
bebijis mier  SemoTavazebuli manqana gankuTvnili iyo mra-

valwevrebis tabulaciisaTvis. amisaTvis man amoirCia ricxviT 
analizSi im periodisaTvis kargad cnobili sxvaobaTa xerxi 
(am xerxis gamoyenebis idea, rogorc zemoT aRvniSneT, jer 

kidev 1786 wels wamoayena germanelma maTematikosma i. miule-
rma). sxvaobaTa xerxi ganvixiloT Semdegi martivi magaliTis 

safuZvelze: gamoviTvaloT naturaluri ricxvebis mwkrivis 

meoTxe xarisxTa cxrili, e.i. movaxdinoT N = n
4 

(n = 1, 2, …) 

funqciis tabulireba (nax. 1.2). 
davuSvaT, rom n = 1, 2, …, 6-isaTvis gamoTvlilia N–is mni-

Svnelobebi (ix. 1.2 naxazis „b“ sveti) da gvinda gamoviTva-
loT misi danarCeni mniSvnelobebi.  

„b“svetSi meore adgilidan dawyebul yvela wevrs gamova-

kloT wina wevri da miRebuli Sedegebi aRvniSnoT 1 sxvaobe-

biT. maT Seesabameba 1.2 naxazis Savfoniani „g“ sveti. am uka-
nasknelSi arsebul ricxvebze Tu SevasrulebT imave operaci-

ebs, miviRebT 2 sxvaobas, romelic 1.2 naxazis Savfoniani 
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„d“ svetis saxiTaa Camowerili. analogiurad miiReba 3 da 

4 sxvaobebiani „e“ da „v“ svetebi. am ukanasknel svetSi moT-

avsebuli n=4 sxvaobebi mudmivia da isini 24-is tolia. es 

SemTxveviT ar momxdara – igi umniSvnelovanesi Teoremis Se-
degia, romlis Tanaxmadac n-uri xarisxiani mravalwevris n-

uri sxvaobebi mudmivia.  

Sav fonze gamosaxuli 1.2 naxazis Sedgenis Semdeg dana-
rCeni n-ebis (n = 7, 8, ... ) meoTxe xarisxebi SeiZleba gamo-

iTvalos cxrilis marjvena kidedan dawyebuli Sekrebis ope-

raciebis saSualebiT. 1.2 naxzzze gamoTvlilia 74-isa da 84- 
-is mniSvnelobebi, kerZod: 74 = 2041 da 84 =4096 

Carlz bebijma Sekrebebis operaciebiT n-uri mravalwevreb-

is mniSvnelobaTa gamomTvleli manqanis agebis mizani daisaxa 

da mas sxvaobiTi manqana uwoda. aqedan naTlad Cans adreul 

saangariSo manqanebsa da bebijis sxvaobiT manqanas Soris ar-
sebuli gansxvaveba. sxvaobiTi manqana ukve ar unda yofiliyo 

ganyenebuli ariTmetikuli operaciebis „gaucnobierebeli“ Se-
msrulebeli; mas es operaciebi mizandasxulad – konkretuli 

mravalwevris mniSvnelobebis gamosaTvlelad unda Seesru-

lebina. Cveulebrivi saangariSo manqanisaTvis Tu sakmarisi iyo 
erTi an ori operandis miwodeba, romelzec konkretuli ari-

Tmetikuli operacia unda Sesrulebuliyo, sxvaobiT manqanas 
mravalwevris mniSvnelobebis gamosaTvlelad sWirdeboda sxva-

dasxva operandze ariTmetikuli operaciebis Sesasrulebel 

brZanebaTa (instruqciaTa) specialurad organizebuli mimdev-

roba, anu programa. am gagebiT sxvaobiTi manqana erTpro-
gramul gamomTvlel manqanas SeiZleba Segvedarebina, magram 

aseTi Sedareba arakoreqtuli iqneboda: mas garedan miwodebu-

li programa ki ar unda Seesrulebina, aramed am programis 

Sesabamisad unda agebuliyo misi struqtura, e. i. es ukanas-

kneli SeiZleboda warmogvedgina rogorc „gayinuli“ konkre-
tul programa. Tanamedrove terminologiis mixedviTYigi re-

alizebuli unda yofiliyo aparaturulad da ara programu-

lad. 
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1822 wels bebijma lilvebiTa da kbilanaTvlebiT aago 

sxvaobiTi manqanis modeli. bunebis Sesaxeb codnis ganviTareb-
is londonurma samefo organizaciam (The Royal Society of London 

for the Improvement of Natural Knowledge) misi saqmianoba „umaRle- 

si xarisxis  sazogadoebrivi  mxardaWeris Rirs“ saqmianobad 
CaTvala da dawyebuli saqmianobis bolomde misayvanad 1823 
wels britaniTis mTavrobam mas saboloo angariSiT 1700 fun-
ti sterlingis toli subsidia gamouyo. 

manqanaze muSaobis dasawyisSi bebijma ver gaiazra mis re-
alizaciasTan dakavSirebuli yvela sirTule: samuSao gamoyo-

fili 3 wlis ganmavlobaSi ver daasrula da 9 wlis Semdeg 

SeaCera masze muSaoba. manqanis ukve dasrulebuli nawili Se-

saniSnavad muSaobda da gamoTvlebs mosalodnelze ufro maRa-

li sizustiT asrulebda. bebijma am manqanidan informaciis 

gamotanis Zalian saintereso mowyobilobac Seqmna: igi infor-

macias foladis StampiT amotvifravda spilenZis patara da-

faze da faqtobrivad Tanamedrove printerebis winasaxes – me-
qanikur printers warmoadgenda. 

sxvaobiTi manqanis Seqmnis dafinansebis Sewyvetis Semdeg 

bebijma, gaiazra ra erTi programis marealizebeli aparatur-

uli gamomTvleli manqanis arasrulfasovneba, Seudga mravali 

programis Semsrulebeli „analizuri manqanis“ daproeqtebas, 
Tumca 1847-1849 wlebSi xelaxla daubrunda sxvaobiT 

manqanaze muSaobas, romelsac man „№2 analizuri manqana“ 
(Difference Engine №2) uwoda. bebijis Sromebsa da rCevebze 

dayrdnobiT Svedma gamomgonebelma georg Sutcma (Georg 

Scheutz 1785-1873) 1854 wlidan dawyebuli ramdenime sxvaobi-

Ti manqana aago da erT-erTi maTgani 1859 wels inglisis mTa-

vrobasac mihyida. 1855 wels Sutcis sxvaobiTma manqanam pa-
rizis msoflio gamofenaze oqros medali daimsaxura. gar-

kveuli drois Semdeg meore Svedma gamomgonebelma martin vib-
ergma (Martin Wiberg, 1826-1905) gaaumjobesa Sutcis manqana 
da igi logariTmulo cxrilebis gamosaTvlelad gamoiyena. 
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sxvaobiTi manqana ukve ar iyo ariTmetikuli operaciebis 

Semsrulebeli morigi saangariSo manqana: igi warmoadgenda 

garkveuli programis aparaturulad marealizebel mowyobi-

lobas, rac Tvisobrivad gansxvavdeba ubralo kalkulatori-

sagan. masze muSaobis logikur dasasrulamde miyvanamde, ro-

gorc zemoT aRvniSneT, bebijma gaiazra jer kidev arareali-

zebuli manqanis SezRuduli SesaZlebloba da gadawyvita Se-
eqmna programuli gamomTvleli manqana, romelsac man ana-
lizuri manqana uwoda. misma Seqmnis ideam imdenad gaitaca 

igi, rom mTeli danarCeni sicocxle swored mis realizebas 

miuZRvna. upirveles yovlisa bebijma daamuSava aseTi manqanis 

struqtura. am manqanis konstruqciaSi man CarTo „wisqvilad“ 

wodebuli ariTmetikul-logikuri alm mowyobiloba, „sawyo-

bad“ wodebuli  mexsiereba da „kantorad“ wodebulin mar-  

 

 

 

 

 

 

 

 

 

 

 

rTvis bloki  (nax. 1.3,a). Tanamedrove terminebiT bebijise-
uli terminebis Secvlis SemTxvevaSi analizuri manqanis blo-

kuri sqema emTxveva Tanamedrove eleqtronuli gamomTvleli  

manqanis (egm-is) blokur sqemas (nax. 1.3, b). bebiji gaxda ko-
mpiuteruli Setana/gamotanis ideis pioneric, ramdenadac misi 
printeri da Jakardiseuli perfobaraTebis dasta saSualebas 

saSualebas iZleoda, gamomTvlel mowyobilobaSi sruliad av-

tomaturad momxdariyo informaciis Setana da gamotana.  

nax. 1.3. bebijis analizuri manqanisa (a) da eleqtro- 

      nuli gamomTvleli manqanis (b) sqemebi 

b) 
egm 

marTvis 
bloki 
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a) 
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(„Kontor“) 

 

„wisqvili“ 
(„Mill“) 

 

„sawyobi“ 
(„Store“) 

 

analizuri 

  manqana  
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kompiuterul mecnierebaSi Setanili bebijis wvlilis si-

Zliere, upirveles yovlisa, is aris, rom man: 1) ideebi sru-
lyofilad Camoayaliba; 2) daaproeqta perfobaraTebis meSve-
obiT daprogramebadi sistema; 3) manqanas misca sxvadasxva ti-
pis gamoTvlebis unari; 4) SeZlo manqana imdenad moqnili ga-

exada, ramdenadac amis SesaZleblobas iZleoda mis Sesasvle-

lze miwodebuli instruqciebi; sxva sityvebiT rom vTqvaT, 

„analizuri manqanis“ moqnilobas uzrunvelyofda programuli 
saSualebebi; 5) daamuSava pirveli meqanikuri printeris kon-

struqcia; 6) saTave daudo gamomTvlel manqanaSi informaciis 

avtomaturad Setanisa da gamotanis sistemas. 

„analizur manqanaSi“, garda zemoT aRniSnulisa, realize-

buli iyo pirobiTi gadasvlebi, gamoTvlebis ganStoebuli 
algoriTmebi da organizebuli iyo erTsa da imave qveprogram-

is mravaljeradad gameorebisaTvis saWiro ciklebi. 
bebijma imdenad progresuli Teoriuli masala daamuSava, 

rom man SeZlo daienteresebina da sakuTari hipoteturi man-

qanisaTvis saWiro programebis Sesadgenad miezida jorj bair-
onis qaliSvili, udavo maTematikuri niWiT dajildoebuli 

grafinia ada lavleisi (1815-1852), romelic gaxda msofli-

oSi pirveli damprogramebeli. 
Carlz bebijma, samwuxarod, ver SeZlo sakuTari revolu-

ciuri ideebis umetesobis realuri xorcSesxma. mecnieruli 

muSaobis mTeli periodis ganmavlobaSi mas mudam Tan sdevda 

useriozulesi problemebi. 

pirveli problema, romelic xels uSlida Carlz bebijs 
swrafad moexdina sakuTari ideebis realizeba, iyo is, rom  

mis usxartes gonebas ar SeeZlo erT adgilze gaCereba da 

morigi etapis dasrulebis lodini. dasamzadebeli kvanZis na-

xazebis ostatebTan mitanisTanave bebiji iwyebda masSi Seswo-
rebebisa da damatebebis Setanas, ganuwyvetliv eZebda mowyo-

bilobis gamartivebisa da gaumjobesebis gzebs. am Tvisebis ga-

mo ostatebs ar siamovnebdaT masTan saqmis daWera. 

meore problema iyo gulficxoba da konfliqturoba. mas 

SeeZlo Seuracyofis zRvarze mdgari gamoTqmebiuxeSad pirSi 
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miexala arakompententuri mopaeqrisaTvis. gasagebia, rom aseTi 

naturisa da mkveTri saubrebis moyvarul mecniers mudam hqo-

nda garTulebebi ara marto mTavrobis wevrebTan, aramed sa-

suliero pirebTanac.  

1990-iani wlebis dasawyisamde iTvleboda, rom Carlz be-
bijis ideebma imdenad gauswro Tavis dros, rom mis mier da-
proeqtebuli manqanebi principulad SeuZlebeli iyo agebuli-

yo im epoqaSi. es Sexeduleba mxolod Carlz bebijis dabadeb-
is 200 wlisTavze - 1991 wels gaqarwylda: londonis muze-

umis TanamSromlebma bebijiseuli naxazebis safuZvelze da 

XIX saukunis teqnologiebis gamoyenebiT aRadgines 2,6-toni-

ani „№2 sxvaobiT manqana“, xolo 2000 wels – 3,5-toniani 
bebijiseuli printeri. orive maTgani dRemde SesaniSnavad mu-
Saobs, ramac daamtkica, rom saWiro dainteresebis SemTxveva-

Si isini SesaZlebeli iyo XIX saukuneSive aegoT. 
 

1.3. pirveli gamomTvleli manqanebi  
 

pirvel paragrafSi ganxilulisaangariSo manqanebs calke-

uli ariTmetikuli operaciebis Sesruleba xelewifeboda. be-

bijis „sxvaobiTi manqana“gamiznuli iyo ara calkeuli  ari-
Tmetikuli operaciebis, aramed am operaciebis winaswar Ser-

Ceuli mimdevrobis Sesasruleblad. calke aRebuli erTi 

brZaneba imdenad trivialuria, rom ar SeiZleba realur pro-

gramad ganvixiloT, magram brZanebaTa garkveuli erToblioba 

ukve programas warmoadgens. amgvarad, „sxvaobiTi manqana“ 
sasurveli samuSaos programulad marealizebel manqanad war-

mogvidgeba, oRond es programa mas garedan ki ar ewodeboda, 

aramed am programis Sesabamisad iyo agebuli misi struqtura. 

amdenad, garkveuli daSvebiT, igi aparaturulad realizebul 
manqanis pirvelsaxed SeiZleba ganvixiloT. sxva programis Se-

srulebisaTvis aucilebeli iyo misi konstruqciis daSla da 

axali konstruqciis ageba, rac axali manqanis agebis tolfa-

sia da did danaxarjebTanaa dakavSirebuli. Carlz bebiji ar 
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daakmayofila aseTi manqanis agebis ideam da Seecada iseTi man-

qana aego, romlic konstruqciis Seucvlelad Seasrulebda 

ramdenime programas. man gaiazra, rom es programebi manqanas 

garedan unda miwodeboda da Senaxuliyo mis sawyobSianu me-

xsierebaSi (ix. nax. 1.2). maSasadame, mas daebada aparatu-

rulad realizebuli manqanidan programulad realizebul ma-

nqanaze gadasvlis idea da Seudga mis ganxorcielebas. am pe-

riodSi  arsebuli saelemento bazis SezRuduli SesaZleblo-

bebis gamo man ver SeZlo dawyebuli samuSaos logikur dasa-

srulamde miyvana, magram datova sakmao moculobis Teori-

uli da praqtikuli gadawyvetebi, romelTa gamoyeneba momaval 

pionerebs gauadvilebda saqmianobas. 

Carlz bebijis mier dawyebul saqmianobas XX saukunis 30-
ian wlebSi gamouCnda mravali Rirseuli gamgrZelebeli, ro-

melTa Soris unda aRvniSnoT bulgareli warmoSobis amerike-

li fizikosi, maTematikosi da eleqtroinJineri jon aTanaso-
vi (1903-1995), germaneli inJineri konrad cuze (1910-1955), 
ingliseli maTematikosi, logikosi da kriptologi alan ti-
uringi (1912-1954), amerikeli fizikosi hovard eikeni (1900-
1973) da sxvebi. mokled ganvixiloT gamoTvliTi teqnikis ga-

nviTarebaSi maT mier Setanili wvlili. 

 

█  daviwyebT aiovas Statis (aSS) saxelmwifo kolejis 

profesor jon aTanasoviT. Tavdapirvelad igi cdilobda 

gantolebaTa sistemis amosaxsnelad IBM firmis mier Seqmni-

li kalkulatoris modificirebas, magram male amaze xeli 

aiRo da gadawyvita kompiuteris Seqmnaze daewyo muSaoba. ko-

lejis sainJinro fakultetis dekans man sTxova am saqmeSi 

CasarTvelad rekomendacia mieca fakultetisgamoSvebuli 

specialistisaTvis,romelmac kargad icoda eleqtronika. de-

kanma mas SesTavaza kliford edvard beris (1918-1963) ka-
ndidatura, romelic gaxda aTanasovis aspiranti. maT daiwyes 

aTanasovis mier Cafiqrebul kompiuterze muSaoba, romelsac 

aTanasovmaABC uwoda (Atanas-off  Berry Computer). igi ar iyo da-

programebadi da gankuTvnili iyo mxolod wrfivi ganto-
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lebebis amosaxsnelad. 1942 wels ABC ukve warmatebiT 

agebulica da testirebulic iyo. masSi arsebul mbrunav do-

lze ganTavsebuli iyo qaRaldis kondensatorebiani damxso-

mebuli mowyobiloba. igi sakmaod arasaimedod, magram mainc 

funqcionirebda. Tanamedrove kompiuterebSi operatiul mexsi-
erebadswored aTanasovis mier SemoTavazebuli, oRond saTa-

nadod modernizebuli, kondensatoruli mexsierebaa gamo-

yenebuli. kompiuteze srulyofaze muSaoba Sewyda imis gamo, 

rom aTanasovma datova aiovas Statis koleji.  

ABC-Si pirvelad gamoCnda Tanamedrove kompiuteriisaTvis 

damaxasiaTebeli iseTi elementebi, rogoricaa, magaliTad, 

orobiTi ariTmetika da trigerebi; Tanamedrove kompiuterisa-

gan gansxvavebiT igi iyo ara universaluri, aramed speciali-

zebuli kompiuteri, romelSic SeuZlebeli iyo gamoTvlebis 

cvalebadoba, radgan mis mexsiereebaSi ar Seinaxeboda kompi-

uteruli programa. 

kompiuterebis Seqmnis saqmeSi aTanasovisa da beris mier 

gaweuli Rvawli didi xnis ganmavlobaSi saTanadod ar iyo 

Sefasebuli. jon mouClis jgufis mier 1945 wels Seqmnili 

gamomTvleli manqana ENIAC (masze qvemoT visaubrebT) CaiTva-

la pirvel kompiuterad da mouClis saxelze gaica saTanado 

patenti. 1973  wels aSS-s raionulma federalurma sasamar-

Tlom es patenti gaauqma da kompiuteris Seqmnis pirveloba 

j. aTanasovs miakuTvna, e.i. pirvel kompiuterad ABC kompi-

uteri iqna aRiarebuli. 

 
█  konrad cuze ar icnobdaCarlz bebijis Sromebs, amitom 

igi Carlz bebijis mier dawyebul saqmes ver gaagrZelebda. 

maT erTmaneTTan is akavSirebs, rom orives damoukideblad da-

ebadaT kompiuteris Seqmnis idea. Carlz bebijma Tu dagvito-

va am ideis realizebisaTvis aucilebeli Teoriul-praqtiku-

li masala, konrad cuzem SeZlo erT-erT pirvelTagans Se-
esxa xorci aRniSnuli ideisaTvis. 

https://ru.wikipedia.org/wiki/ENIAC
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konrad cuzem 1935 wels daamTavra berlinis umaRlesi 

teqnikuri skola, romelsac dRes berlinis teqnikuri unive-
rsiteti hqvia da daiwyo daprogramebadi gamomTvleli man-

qanis Seqmnaze muSaoba. sakuTari xarjebiT1938 wels man aago 

Z1 saxelwodebis manqana. is warmoadgenda eleqtrul amZravi-

an da klaviaturis saSualebiT SezRudulad daprogramebad 

orobiT eleqtronul gamomTvlels. Tvlis aTobiTi sistemis 

gamoyenebiT warmodgenili Sedegi aisaxeboda milakur panelze. 

Z1 warmoadgenda arasaimedod momuSave saeqsperimento models 
da praqtikuli amocanebis gadasawyvetad ar iyo gankuTvnili.    

1940 wels aerodinamikis kvleviTma institutma gadawyvita 

cuze CaerTo marTuli raketebis SeqmnaSi da mas aRmouCina 

finansuri mxardaWera, risi SemweobiTac cuzem aago Z2 versiis 

manqana. Z1-isagangansxvavebiT igi instruqciebs kiTxulobda 

35-milimetriani kinofirisgan da warmoadgenda sademonstra-
cio models. mis safuZvelze cuzem 1941 wels Seqmna srul-

yofili Z3 modeli, romelsac dRes bevri realurad mo-

qmed pirvel releur manqanad miiCnevs. igi Seicavda daax-
loebiT 2600 reles, romelTaganac 1400 reles saS-

ualebiT agebuli iyo mexsierebis moduli, 600 relesagan 

–ariTmetikuli moduli, xolo danarCeni releebisagan –

marTvis sqemebi. samive - Z1, Z2 da Z3 manqana ganadgurda 
1944 welsberlinis dabombvis dros. 

1950 wlis seqtemberSi cuzem aago Z4 manqana. im periodSi 
igi warmoadgenda kontinentur evropaSi momuSave pirvel moq-

med eleqtronul gamomTvlel manqanas, romelic bazarze ga-
iyida. am mxriv man 5 TviT daaswro hovard eikenis mier ame-
rikaSi agebul releur manqana Марк I-s da 10 TviT jon eke-
rtisa da jon moklis mier aseve amerikaSi agebul eleqtro-

nuli-milakur manqana UNIVAC-s.  

 
█   kompiuteruli mecnierebis sferoSi gamoqveynebul pir-

vel samecniero naSromad iTvleba ingliseli maTematikosis, 

logikosisa da kriptografis alan tiuringis mier 1936 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%BA_I_%28%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%29
https://ru.wikipedia.org/wiki/UNIVAC_%28%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%29
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wlis 12 noembers gamoqveynebuli cnobili samecniero statia 

„On Computable Numbers, with an Application to the Entsche-

idungsproblem“, romelSic man SemogvTavaza hipoTetur uni-

versaluri gardamqmneli manqanis koncefcia; aRniSnuli ma-

nqanas mogvianebiT Semqmnelis sapativcemlod „tiuringis man-

qana“ uwodes. 

„tiuringis manqana“ SeiZleba CaiTvalos saerTo daniSnul-

ebis kompiuterad. saerTo daniSnulebis kompiuteri (general pu-

rpose computer) ewodeba kompiuters, romelsac SeuZlia gadawy-

wyvitos nebismieri saxis amocana, Tu: a) igi warmodgenilia 

mexsierebaSi Sesanaxad dasaSvebi zomis mqone programis saxiT; 

b) misi gadawyvetis moTxovnili siCqare ar aRemateba kompi-

uteris muSaobis saCqares, da g) amis saSualebas iZleva ko-

mpiuteris mowyobilobaTa saimedooba. 

tiuringma Tavisi abstraqtuli manqanis meSveobiT gviCvena, 

rom kompiuterebis meSveobiT SegviZlia gadavwyvitoT nebismi-

eri problema, Tu, jer erTi, avagebT saTanado teqnikuri ma-

Cveneblebis mqone kompiuters, da, meorec - movaxerxebT pro-

blemis algoriTmizebas.   

meore msoflios dros alan tiuringi kodebisa da Sifreb-

is saxelmwifo skolaSi xelmZRvanelobda jgufs, romelic 

pasuxismgebeli iyo germaniis samxedro-sazRvao flotis Se-

tyobinebaTa kriptoanalizze.  
nislian albionSi (britaneTSi) pirveli daprogramebadi 

gamomTvleli manqanis Seqmnis istoria didi xnis ganmavlobaSi 

nisliT iyo moculi. meore msoflio omis dasawyisSi germani-

is wyalqveSa gemebi seriozul zians ayenebda britaneTis 

flots. germaneli generlebi Tavis wyalqveSa gemebs britane-

Tis gemebze Tavdasxmis brZanebebs im dros gavrcelebuli mo-

rzes aparatis nacvlad radiokavSiris saSualebiT ugzavni-

dnen. saqmes ar Sveloda is garemoeba, rom inglisis specsam-

saxurebic iRebda am brZanebebs. amas ganapirobebda is, rom 

brZanebebi daSifruli iyo diletanti gamomgoneblis, aSS-is 

yofili prezidentis Tomas jefersonis mier daproeqtebuli 
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xelsawyos ENIGMA-s saSualebiT da mis gasaSifrad didi 

raodenobis gamoTvlebis Catareba iyo saWiro. am gamoTvlebis 

Sesrulebas ramdenime kvira sWirdeboda da am drois ganmav-

lobaSi brZanebebi ukve Sesrulebuli iyo da maTi Sinaarsis 

codnas araviTari mniSvneloba ar hqonda. 

britaneTis mTavrobam daaarsa saidumulo laboratoria, 

romlis mizani iyo Seeqmna zemoT aRniSnuli gamoTvlebis 

swrafad Semsrulebeli saidumulo gamomTvleli manqana CO-

LOSSUS. am laboratoriaSi Seyvanili iqna alan tiuringic. 
1943  wels aRniSnulma jgufma aago aseTi manqana. igi Sedge-

boda 1500 eleqtronuli milakisagan da im periodSi yvelaze 

did gamomTvlel manqanas warmoadgenda. misi gamoyenebis 

SemTxvevaSi miRebuli Setyobinebebis gasaSifvrad ramdenime 

kviris nacvlad ori saaTi iyo saWiro. modernizebuli CO-

LOSSUS Mark II ukve 2500 eleqtronul milaks Seicavda da 

eleqtronuli gamomTvleli manqanebis istoriaSi pirvel da-

programebad kompiutersad iTvleba. omis dasasrulisaTvis in-

glisSi ukve aTi COLOSSUS funqcionirebda. isini 30 wlis 

ganmavlobaSi gasaidmulebuli iyo da amitom isini kompiut-

eruli teqnikis ganviTarebis saqmeSi bazad ar iqna gamo-

yenebuli. mis SeqmnaSi Setanili damsaxurebisaTvis 1945 wels 

alan tiuringi dajildovda britaneTis imperiis ordeniT. 

1966 wlidan gamoTvliTi teqnikis asociacia yovelwliurad 

gascems tiuringis premias (Turing Award), romelic in-

formatikaSi yvelaze prestiJuli premiaa.  

 
█   hovard eikens XX saukunis 30-ian wlebSi harvardis 

universitetSi (aSS)fizikis sferoSi miiRo filosofiis 

doqtoris xarisxze muSaobis dros mouxda iseTi diferenci-

aluri gantolebebis gamoyeneba, romelTa amoxsna mxolod ri-

cxviTi meTodebiT SeiZleboda. maT amoxsnaze muSaobisas eikens 
msgavsi rutinuli maTematikuri gamoTvlebis Semsrulebeli 

eleqtromeqanikuri mowyobilobis agebis idea daebada. sadoq-

toro disertaciis dacvis (1939 w.) am ideis gansaxorcieleb-

lad man gulmodgined Seiswavla Carlz bebijis Sromebi, ro-
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mlebSic igi aRafrTovana bebijis „sxvaobiTma manqanam“. misi 

xelmZRvanelobiT momuSave inJinerTa jgufma IBM-Tan dadebu-

li kontraqtis Sesabamisad 1941 wels eleqtromagnituri re-

leebiT aago „Automatic Sequence Controlled Calculator“(„mim-

devrobiT marTvadi avtomaturi kalkulatori“) saxelwodebis 

daprogramebadi gamomTvleli manqana, romelsac Mark I uwoda. 

savaldebuli testirebis warmatebiT gavlis Semdeg 1946 
wels igi harvardis universitetSi gadaitanes.  mocemuli ga-

momTvleli manqana Seicavda 765000 detals (eleqtromagni-

tur releebs, gadamrTvelebs da a.S.), iwonida daaxloebiT 4,5 
tonas, misi sigrZe iyo 17 metri, simaRle - 2,5 metri, xolo 

masSi gamoyenebuli sadenebis sigrZe TiTqmis 800 kilo-metrs 

aRwevda. ZiriTadi gamomTvleli modulebi sinqronizde-boda 15 

metriani lilviT, romelsac abrunebda 5 cxenis Za-liani (4 
kilovatiani) eleqtruli Zrava. faqtobrivad Mark I 

gaumjobesebul ariTmometrs warmoadgenda, romlis Cveulebri-

vi saxeluriani saangariSo manqanebiT aRWurvili daaxloebiT 

20 gamomTvlelis Sromas cvlida, magram vinaidan dapro-

gramebis unari hqonda, amitom xSirad mas realurad momqmed 
eleqtromeqanikur gamomTvlel manqanasac uwodeben. 

IBM-Tan davis miuxedavad eikenma gaagrZela sakuTar gamom-

Tvleli manqanebze muSaoba. 1947 wels daasrula „harvarduli 

Mark II“, romelsac mohyva „harvarduli Mark  III“ (1949) da 
„harvarduli Mark IV“ (1952). mark III-Si ukve gamoyenebuli 

iyo zogierTi eleqtronuli komponentebi, xolo MarkIV uk-
ve mTlianad eleqtronul manqanas warmoadgenda.  

 
 

1.4. gamomTvleli manqanebis agebis 

klasikuri principebi 

 

gamoTvliTi manqanebis agebis klasikuri principebi a. bi-
orksma (1915-2008), h. goldstainma (1913-2004) da jon fon 
neimanma (1903-1957)  Camoayalibes 1946 gamoqveynebul stati-
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aSi„Preeliminary Discussion of the Logical Design of an Electron -

ic Computing Instrument“(„eleqtronuli gamomTvleli mowyobi-

lobis logikuri konstruirebis winaswari ganxilva“). CamoTvlil 

avtorebs Soris yvelaze cnobil mecniers warmoadgenda jon 
fon neimani, ris gamoc aRniSnul principebs xSirad fon 
neimaniseul principebsac uwodeben.  

 zemoT aRniSnuli statiaSi gamoTvliTi manqanebis agebis 

principebi danomrili zusti postulatebis saxiT ar aris Ca-

moTvlili, amitom sxvadasxva saxelmZRvaneloSi isini gansxv-

avebuli TanamimdevrobiT sxvadasxvanairad aris formulirebu-

li. Cven maT SemogvTavazebT Cveneburi interpretaciiT.  

statiis dasawyisSi gansazRvrulia gamomTvleli manqanis 

ZiriTadi komponentebi, maTi daniSnuleba da Sedgeniloba; Sem-

deg ganxilulia orobiTi kodirebis, mexsierebis damisamarTe-

bisa da ierarqiuli organizebis, Senaxvadi mexsierebis agebis 

da programuli marTvis ZiriTadi principebi. Cven zemoT Camo-

Tvlili TanamimdevrobiT ganvixilavT TiToeul maTgans.  

█  manqanis ZiriTadi komponentebi. aseTi saxelwodebis 

pirvel ganyofilebaSi fon neimanma TanaavtorebTan erTad ga-
nsazRvra da daasabuTa eleqtronuli gamomTvleli manqanis 

Semadgenloba. maTi azriT universalur gamomTvlel manqanas 

aucileblad unda hqonoda iseTi ZiriTadi kvanZebi, rogori-

caa ariTmetikul-logikuri kvanZi, mexsiereba, marTvisa da 

operatorTan kavSiris kvanZi; manqana unda yofiliyo avtom-

aturi, e. i. amuSavebis Semdeg misi funqcionireba ar unda yo-

filiyo damokidebuli operatorze.  

maSasadame, gamomTvleli manqana unda Sedgebodes zustad 

gansazRvruli funqciebis Semsrulebeli ramdenime kvanZisagan. 

es kvanZebi arsebobs Tanamedrove kompiuterebSic: 

■ ariTmetikul-logikuri mowyobiloba (alm), romelSic 

xdeba monacemebis damuSaveba; 

■marTvis mowyobiloba, romelic uzrunvelyofs programis 

Sesrulebasa da manqanis calkeuli kvanZebis koordinirebul 

muSaobas. dRes alm da marTvis mowyobiloba mikropro-
cesoris saxiT mzaddeba. maRali swrafmoqmedebis uzrunvelsa-
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yofad masSi mcire moculobis zeswrafi mexsierebebicaa ga-

Tvaliswinebuli, romeelTa erTobliobas pirobiTad proceso-
ruli mexsiereba vuwodoT; 

■  mexsiereba gankuTvnilia programebisa da monacemebis Se-

sanaxad. igi SeiZleba davyoT Siga da gare mexsierebad. Siga 
mexsierebaSimonacemebi mxolod maTi damuSavebis periodis ga-

nmavlobaSi, e. i. droebiT Seinaxeba, xolo gare mexsiereba ga-

nkuTvnilia damuSavebis seansebs Soris monacemebis xangrZliv-

ad SenaxvisaTvis. zemoT formulirebuli specifikis Sesabami-

sad Siga mexsierebas xSirad operatiul, xolo gare mexsiere-

bas – xangrZlivad Senaxvis mexsierebasac uwodeben. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

■Setanis mowyobiloba kompiuterSi Sesatan monacemebs kom-
piuteris mier advilad aRsaqmel formas aZlevs da ise awo-

debs maT kompiuters; 

■gamotanis mowyobilobas manqanis muSaobis Sedegebi ada-
mianis (momxmareblis) mier advilad aRqmadi formiT gamoaqvs 

kompiuteridan.  

nax.1.4.klasikuri variantis gamomTvleli manqanis blokuri sqema 

gamotanis mo- 
wyobiloba 

gare mex- 
siereba 

Siga mex- 
siereba 

procesori 

marTvis mo- 
wyobiloba 

procesoris 
mexsiereba 

alm 

Setanis mowyo- 
biloba 
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klasikur gamomTvlel manqanaSi yvela es mowyobiloba 

procesoris meSveobiT urTierTzemoqmedebs erTmaneTze (nax. 

1.4). 
█   orobiTi kodirebis principi. orobiTi informaciis 

Semnaxavi mowyobilobebi da misi gadamuSavebis meTodebi yve-

laze martivi da iafia.  

adreul manqanebSi mxolod cifruli monacemebi gamoiyene-

boda. dReisaTvis gamomTvleli manqanebiT sxva saxis  (teqs-

tur, grafikul, audio da video) informaciebsac amuSaveben, 

magram amanac ver gaauqma orobiTi kodirebis principi. re-

alur droSi cifruli signalebis damamuSavebeli sasignalo 

procesorebic (Digital Signal Processor - DSP) orobiTi saxiT 

warmodgenil monacemebs iyenebs. istoriidan cnobilia Сет-

унь-is tipis eleqtronul gamomTvlel manqanaSi rusi mecni-

eris n. p. brusencovis mier Tvlis samobiTi sistemis warma-

tebiTi gamoyenebis faqtic, magram am kompiuterma gavlena ver 

moaxdina gamoTvliTi teqnikis evoluciaze. es, upirveles yo-

vlisa, ganapiroba naxevargamteruli teqnologiis safuZvelze 

samobiTi kompiuterisaTvis saWiro elementebis damzadebisas 

warmoSobilma seriozulma problemebma. maTi gadawyveta jer-

jerobiT ver xerxdeba, maSin rodesac orobiTi kompiuterebi-

saTis msgavsi mowyobilobebis masobrivi warmoeba gaxda Sesa-

Zlebeli. miuxedavad amisa, daprogramebis sferos udidesi av-

toriteti donald ervin knuti amtkicebs, rom samobiTi lo-

gika orobiT logikaze gacilebiT eleganturi da efeqturia 

da kacobrioba momavalSi, albaT, isev daubrundeba samobiTi 

kompiuterebis damuSavebas.      

dasasruls unda SevniSnoT, rom orobiTi kodirebis prin-

cipma mniSvnelovnad gaafarTova gamomTvlel manqanaSi gamoye-

nebadi xelsawyoebisa da movlenebis nomenklatura. marTlac, 

orobiTi sistemis dros gvaqvs mxolod ori cifri 0 da 1, 
amitom maTi warmodgenisaTvis SegviZlia gamoviyenoT ori sta-

biluri mdgomareobis mqone nebismieri sistema. magaliTad, 

triodi (Ria da daxuruli mdgomareoba), trigeri (ori 

mdgradi mdgomareoba), feromagnituri zedapiris ubani 
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(damagnitebuli an ganmagnitebuli mdgomareoba), impulsuri 
sqema (eleqtruli impulsis arseboba da ararseboba) da a.S. 

Tvlis orobiTi sistemis mixedviT agenuli logikuri sqemebi-

saTvis SegviZlia gamoviyenoT bulis algebris maTematikuri 

aparati. maSasadame, Tvlis orobiTi sistema jerjerobiT ar-

sebiTad amartivebs gamoTvliTi manqanis teqnikur konstruq-

cias, ris Sedegadac mcirdeba misi Rirebuleba da izrdeba sa-

imedooba.  

█   mexsierebis damisamarTebis principebi. manqanis ope-

ratiuli mexsiereba Sedgeba calkeuli bitebisagan. Casawerad 

an wasakiTxad mezobeli bitebis jgufebi sakuTari misamarTis 

(nomris) mqone mexsierebis ujredSi unda Caiweros. ujredeb-
is damisamarTeba iwyeba nulidan. mexsierebis ujredis misamar-

Tebad gamoiyeneba ricxvebi, romlebiTac isini inomreba. miRe-

bulia, rom danomvra daiwyos nulidan. 

ujredSi Caweril monacems am ujredis SigTavsi ewodeba 
da mas aqvs orobiTi ricxvis saxe. SigTavsi SeiZleba mxolod 

mTlianad iqnes wakiTxuli, e. i. SeuZlebelia am monacemis Se-

sabamisi orobiTi ricxvis calkeuli nawilis damoukideblad 

wakiTxva. 

mexsierebaSi saWiro ujredebis povnisaTvis misamarTebad 

wodebuli ricxvebis gamoyeneba absoluturad bunebrivad ga-

moiyureba: kompiuterSi yvelaferi ricxvebiT kodirdeba, amit-

om am fundamenturi wesidan verc ujredebis misamarTebi ga-

moiricxeba. mezobeli ujredebis nomrebi erTmaneTisagan  er-

TiT Tu iqneba gansxvavebuli, maSin isini mimdevrobiT advil-

ad damuSavdeba. 

sxvadasxva Taobis kompiuterebis mexsierebaTa ujredebis 

Tanrigianoba (ujredSi arsebuli bitebis raodenoba) erTmane-

Tisagan gansxvavdeba. Tavdapirvelad manqanebi mxolod maTema-

tikuri gamoTvlebisaTvis gamoiyeneboda. am dros sasurveli 

iyo ricxvebi rac SeiZleba zustad yofiliyo warmodgenili, 

amitom adreul manqanebSi operatiuli damxsomebeli mowyobi-

lobis ujredebi grZeli iyo. garda amisa, manqanas mexsiereb-

aSi programis brZanebebic unda Seenaxa; im dros, rogorc we-
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si, ricxviTi ujredis zoma emTxveoda brZanebis zomas, rac 

mniSvnelovnad amartivebda mexsierebis mowyobilobas. 

gamomTvvleli manqanebis meore Taobidan mesame Taobaze ga-
dasvlis periodSi gamomTvlel manqanebze simboluri informa-

ciis damuSavebac daiwyes, ramac seriozulad gaarTula saqme: 

arsebul ricxviT ujredSi 4-5 simbolo eteoda, rac gamori-

cxavda erT simbolosTan damoukideblad SeRwevas. inJinrebma 

problemis umartivesi gadawyveta airCies – ujredis zoma ise 

Seamcires, rom TiToeul simbolosTan gancalkevebulad mi-

marTva yofiliyo SesaZlebeli. simbolos kodirebisaTvis ga-

moyenebuli bitebis erTobliobas baiti uwodes. maSasadame ba-
iti aris erTi simbolos kodirebisaTvis gamosayenebeli bi-

tebis jgufi. sxvadasxva Sexedulebis miuxedavad sabolood 

SeTanxmdnen, rom erT baitSi 8 biti gaaerTianebinaT, ris ga-
moc xSirad baits rva bitis erTobliobasac uwodeben. rvabi-

tur ujredze dafuZnebulma baiturma mexsierebam speci-

alistebis sayovelTao mowoneba daimsaxura da igi dRemde ga-

moiyeneba kompiuterul teqnikaSi (aRvniSnavT, rom iyo peri-

odi, rodesac simbolos kodirebisaTvis xuTbitur ricxvebsac 

iyenebdnen da maSin baitad swored xuTbituri ricxvi iT-

vleboda). 

mexsierebis «mokle» ujredebze gadasvlis Sedegad saWiro 

gaxda ricxvebs sakuTari misamarTebiani ramdenime ujredi (ba-

iti) daekavebina. 1.5,a naxazze naCvenebia Tavdapirveli, xolo 

1.5,b naxazze – Tanamedrove gamomTvleli manqanebis mexsier-

ebis ujredebis organizacia,   
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nax. 1.5adreuli (a) da Tanamedrove (b) gamomTvleli  
      manqanebis mexsierebis ujredebis organizacia 
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1.5,a naxazze ricxvebs TiTo-TiTo ujredi ukavia, amasTa-
nave am ujredebis nomrebi erTmaneTisagan 1-iT gansxvavdeba. 

1.5, b naxazze naCvenebia ori 32-bituri ricxvebi, romlebic 

Senaxulia 500-303 da 508-20B baitebSi (misamarTebi 16-obiT 
sistemaSia warmodgenili). miRebuli wesis mixedviT misamar-

Tad miRebulia umciresi misamarTebi; ase rom, mocemul Sem-

TxvevaSi misamarTebs warmoadgens ricxvebi 500 da 508. garda 
amisa, 1.5, b naxazze warmodgenil 32-Tanrigian ricxvebs Sor-
is arsebul 504-507 baitebSi ganTavsebulia erTbaituri sim-

boloebi. SevniSnavT, rom Tanamedrove kompiuterebs mexsiereb-

asTan yoveli mimarTvis dros misgan rvamde mezobeli baitu-

ri ujredis SigTavsebis amoReba SeuZlia. 

gansakuTrebiT mniSvnelovania is, rom nebismieri Tanamimdev-

robiT SeiZleba ujredebidan informaciis wakiTxva da maTSi 

informaciis Cawera. radgan zemoT aRniSnuli operaciebis Ca-

tarebis Tanamimdevroba Tavisuflad (raime SezRudvis gareSe) 
SeiZleba amovirCioT, amitom amgvarad organizebul mexsier-

ebas Tavisuflad SeRwevad mexsiereba (inglisurad – 

RandonAccess Memory anuRAM) ewodeba. misgan gansxvavdeba 

magnituri lentiani mexsiereba, romlidanac monacemebi am-

oReba mxolod mimdevrobiTad da ara Tavisuflad wakiTxvis 

gziTaa SesaZlebeli; amitom mas ewodeba ara Tavisuflad Se-

Rwevadi, aramed mimdevrobiTad SeRwevadi mesxiereba. 

xSirad termins „Tavisuflad SeRwevad mexsierebas“(anu, 
RAM-s) aigiveben terminTan „operatiuli damxsomebeli mowy-

obiloba“. es mTlad zusti ar aris, radgan arsebobs meore 

saxis Tavisuflad SeRwevadi mexsierebac – mudmivi damxsome-
beli mowyobiloba(inglisurad – Read Only Memory anu ROM). 

RAM-sa da ROM-s Soris mTavari gansxvavebaa is, rom samom-

xmareblo amocanebis gadawyvetisas RAM-is SigTavsi SeiZleba 

Seicvalos, ROM-is SigTavsi ki ara. ROM-is mexsierebis mo-

culoba RAM-is mexsierebis moculobze gacilebiT mcirea. 

amis miuxedavad, igi kompiuteris metad mniSvnelovani nawi-
lia, radgan masSi inaxeba nebismier momentSi xelmisawvdomi 
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programuli uzrunvelyofa. am ukanasknelis wyalobiT kom-
piuteri maSinac inarCunebs muSaobis unars, rodesac RAM-Si 

araviTari programa ar aris.  

maSasadame RAM da ROM Tavisufali SeRwevis mexsierebis 

ori saxea, romlebSic Senaxul monacemebTan mimarTva damisama-

rTebis principzea dafuZnebuli.  

█   mexsierebis ierarqiuli agebis principi. kompiuter-

is mexsierebas waeyeneba ori urTierTsawinaaRmdego moTxovna: 

misi moculoba unda iyos rac SeiZleba didi, xolo muSa-

obis siswrafe – rac SeiZleba maRali. orive moTxovnas erT-

droulad verc-erTi realuri mowyobiloba ver daakmayofil-

ebs. mexsierebis moculobis nebismieri mniSvnelovani gazrda 
aucileblad Seamcirebs mis swrafmoqmedebas. marTlac, mex-

sierebis moculobis gazrdiT aucileblad garTuldeba masSi 

saWiro monacemebis moZebna (magaliTad, didi moculobis mexsi-

erebas dasWirdeba mravalTanrigian misamarTebi, rac gazrdis kavSir-
is xazebis raodenobas; mis Sesamcireblad iZulebuli gavxdebiT 
SevcvaloT damisamarTebis xerxi da, magaliTad, misamarTi gadavceT 

nawil-nawil), rac Seanelebs mexsierebidan wakiTxvis process. 

garda amisa, swrafmoqmedebis gazrda aZvirebs mexsierebas da 

misaRebi fasis uzrunvelsayofisaTvis iZulebuli vxdebiT 

SevzRudoT es parametri. 

mexsierebis moculobasa da mis swrafmoqmedebas Soris ar-

sebuli winaaRmdegobis dasaZlevad iZulebuli gavxdiT erTma-

neTTan ierarqiulad dagvekavSirebina ori gansxvavebuli saxis 

mexsiereba. Tavdapirvelad viyenebdiT mxolod ordoniani iera-

rqiis mqone mexsierebas, romlis drosac operatiuli mexsier-

eba dakavSirebuli iyo magnitur mavTulze organizebuli mex-

sierebasTan (es ukanaskneli magnituri lentis winaparia). 

praqtikam daadastura ierarqiulad agebuli mexsierebis Rir-

seba da Tanamedrove kompiuterebSi orze gacilebiT meti do-

niani iererqiuli mexsierebaa gamoyenebuli.  

█   programis Senaxvadobis principi. pirvel gamomT-

vlel manqanebs aprogramebdnen specialur panelebze zRudare-

bis dayenebis gziT da daprogramebis procesi ramdenime dRe 
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grZeldeboda. aseTi mdgomareoba aravis awyobda da fon ne-
imanis arqiteqturaSi SemoTavazebul iqna brZanebebi orobiTi 

kodebis saxiT winaswar Cagvewera (Segvenaxa) specialur mzi-

debze (perfobaraTebze an magnitur lentebze) da Semdeg Se-

gvetana kompiuterSi. personaluri kompiuterebis gamoCenamde 

mzidebze Senaxuli programis kompiuteurSi monacemebis mo-
mzadebis specialur mowyobilobis saSualebiT Seitaneboda. 

mzidebidan kompiuteSi programa sakmaod swrafad Seitaneba, 

riTac gamoiricxa programis xangrZlivad akrefiT gamowveuli 

manqanis mocdena.  

programis brZanebebisa da monacemebis warmodgenis formebi 

vinaidan erTmaneTs daemsgavsa (orives mieca orobiTi ricxvis 

forma), amitom SesaZlebeli gaxda isini erTnairi xerxiT Se-

vinaxoT mexsierebaSi. fon neimanma SemogvTavaza monacemebisa 
da programebis Sesanaxad erTi da igive mexsiereba gamogveye-

nebina, e.i. isini erTad Segvenaxa. gamomTvlel manqanebs, ro-

melTa monacemebi da programebi erTad inaxeba, anu, pristo-
nuli arqiteqturis gamomTvleli manqanebi ewoda.  

harvardis universitetSi gamomTvleli manqanebis Seqmnaze 

momuSave jgufis gadawyvetilebiT monacemebi da programebi 

erTmaneTisagan gansxvavebul mexsierebaSi Seinaxes. aseT man-

qanebs harvarduli arqiteqturis manqanebi ewoda. mTeli rigi 

upiratesobebis miuxedavad am arqiteqturam kompiuterebSi 

fexi mkvidrad ver moikida, magram igi masobrivad gavrcelda 

mcire mikroprocesorebis bazaze agebul mmarTvel sistemebSi.  

mexsierebaSi momacemebisa da programebis erTnairi formiT 

Caweris princips mexsierebis erTgvarovnebis principsac uw-
odeben. am principma erTi programis brZanebebs meore progra-
mis brZanebebiT miRebis saSualeba mogvca. swored amis gamoa 

SesaZlebeli maRali donis enaze dawerili programa „ga-

daiTargmnos“ konkretuli manqanis samanqano kodebad anu mox-

des maRali donis programis translireba (gadaTargmna) daba-

li donis programad.  

programis kodi SegviZlia SevinaxoT gare mexsierebaSi (ma-

galiTad, diskze) da yoveli ganmeorebiTi gamoTvlebis saWi-
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roebisas CavtvirToT operatiul mexsierebaSi. programebis 

martivad Secvlis gamo eleqtronuli gamomTvleli manqana 

gadaiqca mravalferovani amocanebi Tavisuflad Semsrulebel 

universalur mowyobilobad  

█   programuli marTvis principigansazRvravs program-

is avtomaturad Sesrulebis uzogades meqanizms. gavecnoT mas. 

fon neimanismanqanaSi marTvis umniSvnelovanesi elementia  

brZanebaTa misamarTebis mTvleli. masSi Caiwereba Sesasrule-

beli programis pirveli brZanebis nomeri (misamarTi). proce-

cesori valdebulia Seasrulos aRniSnuli brZaneba. misi Se-

srulebis dawyebisTanave mTvlelSi Caiwereba mocemuli pro-

gramis momdevno brZanebis misamarTi, romlis Sesrulebaze 

procesori gadava mimdinare brZanebis Sesrulebis Semdeg. aR-

werili procesebi gameordeba programaSi Semavali brZanebe-

bis amowurvamde, romlis Semdeg mimdinare programa iTvleba 

Sesrulebulad; e. i. programis Sesruleba ewodeba masSi Se-
mavali yvela brZanebis Sesrulebas.  

mimdinare programis bolo brZanebis Sesrulebis procesis 

damTavrebamde mTvlelSi Caiwereba momdevno programis pirve-

li brZanebis misamarTi. mimdinare programis Sesrulebis Se-

mdeg Semdeg procesori avtomaturad daiwyebs momdevno pro-

gramis Sesrulebas. ase gagrZeldeba manam, sanam procesori ar 

Seasrulebs momxmareblisaTvis sasurvel yvela programas, 

romlis Semdeg gamomTvleli manqana gamoirTveba.  

konkretuli programis brZanebebs procesori asrulebs 

procesoris funqcionirebis ZiriTadi algoriTmis Sesabamisad, 
romelsac aqvs Semdegi saxe: 

1. brZanebaTa misamarTebis mTvlelSi arsebuli misamarTis 

Sesabamis mexsierebis ujredidan procesori amoiRebs Sesasru-

lebeli brZanebis asls (anu waikiTxavs am brZanebas) da Ca-

wers mas da brZanebebis registrSi; 
2. brZanebebis mTvlelis SigTavsi ise gaizrdeba, rom igi 

gviCvenebdes morig Sesasrulebel brZanebas; 

3. Sesruldeba brZanebis registrSi Cawerili brZaneba; 

4. Semdeg zemoT aRwerili bijebi Tavidan gameordeba.  
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programis brZanebebis mimdevrobiT avtomaturad Sesruleb-

iT kompiuteri Seasrulebs nebismier wrfiv algoriTms. pro-
gramaSi ganStoebebisa da ciklebis Sesasruleblad aucile-

belia dairRves brZanebebis Sesrulebis bunebrivi mimdevroba. 

amisaTvis arsebobs e. w. gadasvlis brZanebebi, romelic zemoT 

moyvanili algoriTmis me-2 bijze brZanebebis mTvlelSi Seit-
ans axal SigTavss – gadasvlis misamarTs. ufro xSirad pro-
gramebSi gamoiyeneba pirobiTi gadasvla, e. i. gadasvla mxol-

od garkveuli pirobis Sesrulebisas moxdeba.  

procesoris funqcionirebis ZiriTadi algoriTmis asamuSa-

veblad, rogorc zemoT aRvniSneT, brZanebebaTa misamarTebis 
mTvlelSi winaswar unda iqnes Setanili sawyisi mniSvneloba 

– pirvelad Sesasrulebeli brZanebis misamarTi. adreul ga-
momTvlel manqanebSi es misamarTi operators xeliT Seyavda. 

Tanamedrove kompiuterebisaTvis kvebis miwodebisas mTvlelSi 

aparaturulad Seitaneba mudmiv damxsomebel mowyobilobaSi 

Senaxuli sastarto programis pirveli brZanebis misamarTi. 

es programa jer axdens kompiuteris mowyobilobebis testi-

rebas da isini moyavs muSa mdgomareobaSi, xolo Semdeg ope-

ratiul damxsomebel mowyobilobaSi (rogorc wesi, diskidan) 

CatvirTavs operaciuli sistemissawyis CamtvirTavs. swored 

mas gadaecema Semdgomi marTva, xolo mudmivi damxsomebeli 

mowyobilobidan CamotvirTuli sastarto programa amTavrebs 

muSaobas. am momentidan dawyebuli kompiuteris qcevas masze 

dayenebuli programuli uzrunvelyofa gansazRvravs. 

programis Sesrulebis procesi SegviZlia mniSvnelovnad 

avaCqaroT algoriTmis srulyofis gziT.srulyofis idea na-

sesxebi iqna konveieruli warmoebidan, sadac ramdenime muSa 
(nakeTobis sakuTar egzemplarze) erTdroulad asruleben 

sxvadasxva operacias. analogurad Tanamedrove mikroproceso-

rebSi brZanebis Sesrulebis TiToeuli etapisaTvis Seqmnilia 

gancalkevebuli aparaturuli bloki. sakuTari operaciis Ses-

rulebis Semdeg igi Sedegebs gadascems momdevno bloks, xo-

lo TviTon iwyebs morigi brZanebis Sesrulebas. N  
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am meqanizmis arsSi yvelaze advilad pirveli etapis – op-

eratiuli damxsomebeli mowyobilobidan brZanebis amokrebis 

magaliTis ganxilviT SeiZleba gaverkveT. amokrebis speciali-
zebul bloks mexsierebidan ise amoaqvs mimdevrobiT ganTavse-
buli brZanebebi, rom ar elodeba maTi damuSavebis dasrule-

bas. wakiTxuli brZanebebi ganTavsdeba mikroprocesoris Sig-

niT arsebul specialur samuSao mexsierebaSi. aRniSnulis 

gamo morigi brZanebebis garedan (mexsierebidan) SemotanisaT-

vis drois daxarjva ukve saWiro ar aris, radgan es brZanebe-

bi winaswar iqna Semotanili procesorSi. aRniSnulis gamo 

mniSvnelovnad Cqardeba programis Sesruleba. 

 praqtikaSi konveieruli meTodis gamoyeneba arc Tu ise 

martivia. magaliTad, morigi brZanebis Sesruleba ver moxer-

xdeba, Tu amisaTvis wina brZanebis Sesrulebis gziT miRebuli 

Sedegia saWiro, an Tu ramdenime brZanebas sWirdeba erTdro-

ulad mimarTos operatiul damxsomebel mowyobilobas. miuxe- 

davad amisa, es meTodi farTod gamoiyeneba mikroprocesoreb-

Si. zogierT modelebSi gamoiyeneba paraleluri konveierebi, 

radgan xSirad erTi brZanebis damTavrebis momentSi ukve mza-

daa Semdgomi Sedegi.  

█   arqiteqturis raoba.  fon neimanisa da misi Tanaav-
torebis mier formirebuli principebi gamoiyeneboda yvela 

Taobis eleqtronul gamomTvlel manqanebSi. aRniSnuli manqa-

nebis TiToeul konkretuli ojaxisaTvis damatebiT yalibde-

boda mowyobilobebis agebis sakuTar principebi, romlis way-

lobiTac uzrunvelyofili xdeboda modelebis aparaturuli 

da programuli Tavsebadoba. momxmareblisaTvis es niSnavs, 

rom nebismieri arsebuli programis realizebas SeZlebs oja-

xSi Semavali TiToeuli gamomTvleli manqana. konkretuli ko-

mpiuteris agebis zogad principebs literaturaSi arqiteqtu-
ra ewodeba. Cveulebriv arqiteqturas miekuTvneba: a) brZa-

nebaTa sistemis agebisa da brZanebebis kodirebis principebi; 

b) monacemebis formatebi da maTi samanqano warmodgenis Tavi-
seburebebi; g) programis brZanebaTa Sesrulebis algoriTmi; 
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d) mexsierebasTan da gare mowyobilobebTan SeRwevis xerxebi; 

e) aRWurvilobis konfiguraciis Secvlis SesaZleblobebi.  

xazgasasmelia is faqti, rom arqiteqtura aRwers gamomT-

vleli manqanis mxolod zogad mowyobilobas da ara konkre-

tuli kompiuteris damzadebis Taviseburebebs (mikrosqemebis 

nakrebs, xisti diskis tips. mexsierebis tevadobas, taqtur 

sixSires).  

1.5. gamomTvleli manqanebis 

klasifikacia. termin «kompiuteris» 

damkvidreba 

 

pirveli gamomTvleli manqanis Seqmnidan dRemde uamravi 

sxvadasxva saxis gamomTvleli manqana iqna damuSavebuli. maTi 

klasifikacia SeiZleba sxvadasxva niSnis mixedviT movaxdinoT. 

zogierTi niSnis mixedviT gamomTvleli manqanebis klasifici-

cirebis sqema 1.6 naxazzea moyvanili. gavecnoT mas. 

 

 

 

 

 

 

 

 

 

 

 

 

 
saelemento bazis mixedviT gamomTvleli manqanebis sim-

ravle xuT jgufad iyofa (ix. nax 1.6), romelTaganac TiTo-

euli jgufi warmoqmnis gamomTvleli manqanebis damoukidebel 

Taobas. meqanikuri elementebiTa da eleqtromagnituri releeb-

iT agebul gamomTvlel manqanaTa Taobas nulovani Taoba uw-

nax. 1.6.gamomTvleli manqanebis klasifikacia 

gamoyenebis 

sfero  

moqmedebis 

principi 

gamoTvliTi 

simZlavre 
saelemento  

baza 

k l a s i f i k a c i i s    n i S n e b i 

0. meqanikuri  

2. tranzistor-

uli 

1. milakuri 

3. integraluri 

4. zedidinteg-

raluri 

1. universalu-

ri  

2. problemur-

ad orientire-

buli  

3. specialize-

buli  

1. analoguri  

2. cifruli 

3. hibriduli 

1. super-egm 

2. didi egm 

3. mini-egm 

4. mikro-egm 
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odes, amitom saelemento bazis mixedviT gamoyofili jgu-

febis danomvra 0-dan daviwyeT. pirveli, meore, mesame da me-
oTxe Taobis manqanebi ewodeba manqanebs, romlebic aigo Sesaba-

misad eleqtronuli milakebiT, tranzistorebiT, mcire an sa-

Sualo integraluri sqemebiTa da zedidi integraluri sqe-

mebiT. 
1981  wels iaponiis mTavrobam  xelovnuri inteleqtis 

teqnologiiT damzadebuli kompiuterebisaTvis, romelsac me-
xuTe Taobis kompiuterebi uwoda, erovnul kompaniebs 500 mi-
lion dolars dahpirda. aseTi manqanebis ageba jer-jerobiT 

msoflioSi cnobilma verc erTma kompanian ver SeZlo. samagi-

erod bolo wlebSi masobrivad daiwyo sxva mowyobilobebSi 

CasaSenebeli miniaturuli da zeminiaturuli kompiuterebis 

warmoeba, romlebsac xatovnad uCinari kompiuterebic ewoda. 
Secvlili paradigmis aseTi manqanebi cnobilma amerikelma 

informatikosma endriu tanenbaum mexuTe Taobis manqanebad 
monaTla.   

gamomTvleli manqanebis Taobebs ufro dawvrilebiT calke 

paragrafSi ganvixilavT. 

gamoyenebis sferos mixedviT gvaqvs (ix. nax. 1.6):  
■ universaluri egm, romelic gankuTvnilia adamianis saq-

mianobis nebismieri (maTematikis, ekonomikisa da a. S.) sferos 

urTierTgansxvavebuli amocanebis gadasawyvetad; 

■ problemurad orientirebuli egm, romelic Cveulebriv 

gankuTvnilia teqnologiur obieqtebTan, agreTve mcire mocu-

lobis monacemebis registraciasa da damuSavebasTan dakavSi-

rebuli SedarebiT viwro wris amocanebis gadasawyvetad; 

■ specializebuli egm, romelic gankuTvniliawinaswar 

mkacrad gansazRvruli funqciebis Sesasruleblad, rac amcir-

ebs mis sirTulesa da Rirebulebas. aseTia, magaliTad, speci-

aluri daniSnulebis kontrolerebi.  

moqmedebis principis mixedviT gvaqvs (ix. nax. 1.6):  
■ analoguri egm, romelic uwyveti moqmedebis gamomTvl-

eli manqanaa; igi amuSavebs analogiuri formiT, e. i. garkve-

uli fizikuri sididis (yvelaze ufro xSirad – eleqtruli 
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Zabvis) mniSvnelobebis uwyveti mwkrivis saxiT warmodgenil 

informacias; maTi Rirsebaa  daprogramebis procesis simartive 
da maRali swrafmoqmedeba (romelic, zogadad, dRes farTod 

gavrcelebuli cifruli manqanebis swrafmoqmedebas aRemateba). 

naklia dabali sizuste (maTi fardobiTi cdomiloba 2-5%-is 
farglebSia) da is garemoeba, rom maTi saSualebiT SezRu-

duli raodenobis amocanebis gadawyvetaa SesaZlebeli; 

■ cifruli egm, romelic cifruli formiT warmodgenili 

informaciis damuSavebisaTvis gankuTvnili diskretuli moqme-

debis gamomTvleli manqanaa. aseTi manqanebis Rirsebaa: maRali 

sizuste da farTo wris amocanebis gadawyvetis SesaZlebloba. 

naklia amocanis daprogramebis procesis sirTule da ana-

logur manqanebze ufro dabali swrafmoqmedeba;   

■ hibriduli egm - rogorc analoguri, ise cifruli for-

miT warmodgenili informaciis damamuSavebeli kombinirebuli 

moqmedebis gamomTvleli manqanaa. analoguri da cifruli man-

qanebis Rirsebebis urTierTSeTavsebis gamo hibriduli sis-

temebi gamoiyeneba swrafad moqmedi rTuli kompleqsebis marT-

visaTvis. 

gamoTvliTi simZlavris mixedviT  gvaqvs (ix. nax. 1.6):  
■ super-egm, romelic erTeulovani tiraJiT damzadebul 

unikalur mravalprocesoruli gamomTvleli manqanaa. aseTi si-

stemebi muSavdeba da gamoiyeneba didi moculobis monacemebis 

damuSavebasTan dakavSirebuli garkveuli urTulesi amocanebis 

gadasawyvetad (kosmosis gamosakvlevad, Tavdacvis programebis 

Sesasruleblad da a.S.). dReisaTvis mTel msoflioSi mxolod 

ramdenime aTasi aseTi gamomTvleli manqana arsebobs.  

■ didi egm, romlebsac xSirad meinfreimebsac (ingl. Mainfra-

me - sabaziso) uwodeben. isini saerTo daniSnulebis universalu-

ri sistemebia, romlebic rTuli samecniero-teqnikuri da eko-

nomikuri amocanebis gadasawyvetad gamoiyeneba. aseT manqanebs 

sxvadasxva sacnobaro-sainformacio sistemebis asagebadac gamo-

iyeneben.maTi dayeneba, awyoba da momsaxureba sainformacio-ga-

moTvliTi centris specialistebis movaleobaa; 
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■ mini-egm farTo wris amocanebis gadamwyveti meoTxe Ta-
obis gamomTvleli manqanebia. wina sistemebisagan gansxvavebiT 

maT aqvs gamartivebuli struqtura da, aqedan gamomdinare, 

dabali Rirebuleba. msgavs manqanebs miekuTvneba saxlSi an wa-

rmoebaSi muSaobisaTvis gankuTvnili personaluri eleqtronu-

li gamomTvleli manqanebi (kompiuterebi); 

■ mikro-egm – specializebuli mikroprocesorebis gamoye-

nebiT agebuli wvrili gamomTvleli manqanebia. xSirad isini 

gamoiyeneba warmoebaSi calkeuli teqnologiuri procesebisa 

da mowyobilobebis marTvisaTvis. am klass SeiZleba mivakuT-

vnoT Tanamedrove daprogramebadi kalkulatorebi, eleqtronu-

li leqsikonebi da mobiluri telefonebi. 

 

1945 wels telekomunikaciebis, eleqtronuli kompiute-
ruli sistemebis amerikuli kompania Bell Laboratories-is (Bell 

Labs-is) TanamSromelma jorj Stibicma (1904-1995) aSS-is 
Tavdacvis nacionalur komitets warudgina moxseneba, romel-

Sic termini „kompiuteri“ pirvelad iqna gamoyenebuli Tanamed-

rove mniSvnelobiT. zogadad kompiuteri (ingl. Computer — 

„gamomTvleli“) operaciaTa zustad gansazRvruli mimdevrobis 

Semsrulebeli mowyobiloba an sistemaa, magram Stibici amave 
terminiT gamoTvlis procesSi monawile adamianoperatorebsac 

moixseniebda. aRniSnuli termini TandaTan xdeboda popularu-

li da man winasaukulis 90-iani wlebis dasawyisidan mTlian-

ad gamodevna termini „eleqtronuli gamomTvleli manqana“. 
CvenTan kompiuterad mxolod da mxolod gamomTvlel manqan-

ebs miiCneven, inglisur literaturaSi ki kompiuters maTema-

tikuri gaangariSebisaTvis gankuTvnili nebismieri mowyobilob-

as uwodeben; ingliselebisaTvis, magaliTad, logariTmuli sa-

xazavic kompiuters warmoadgens.  

kompiuteri, rogorc wesi, nebismieri gamomTvlel manqanas 

aRniSnavs, xolo manqanis saxis dasakonkreteblad iyeneben is-

eT Sedgenil terminebs, rogoricaa, magaliTad, termini „per-

sonaluri kompiuteri“ („Personal computer“). 

█   termin  „kompiuteris“  damkvidrebis sakiTxebi. 

https://ru.wikipedia.org/wiki/Bell_Labs
https://ru.wikipedia.org/wiki/Bell_Labs
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termin „kompiuteris“ Sesaxeb msoflioSi erTiani damoki-

debuleba jer kidev ar Camoyalibebula. magaliTad, safrang-

eTSi amjobineben termins „Ordinateur“, romlis pirdapiri Ta-

rgmania „damxarisxebeli“, italiaSi „Computer“–Tan erTad 

zogjer iyeneben terminebs „Calcolator“ an „Elaboratore“. fi-

neTSi gamomTvlel manqanas mougones xatovani saxeli „Tieto-

kone“, romlis qarTuli Targmania „codnis manqana“, xolo 

CineTSi –„dian-nao“, anu qarTulad „eleqtronuli tvini“.  
sityva kompiuteris pirveli ganmarteba inglisuri enis oq-

sfordiseul leqsikonSi 1897 wels gamoCnda. avtori mas me-

qanikur saangariSo manqanad miiCnevda. 1946 wels leqsikoni 

Seivso damatebebiT, romlebic saSualebas gvaZlevs erTmaneTi-

sagan gavmijnoT cifruli, analoguri da eleqtronuli kom-

piuteris cnebebi.  

wina saukunis 70-ian wlebSi termini „kompiuteri“ upirve-
les yovlisa meinfreimebTan (Mainframe) asocirdeboda, xo-

lo pirvel mini-egm-ebs „daprogramebad procesorebs“ uwo-
debdnen. 1964 wlidan aSS–Si SemoRebuli standartiT aik-

rZala kompiuteri gvewodebina operatorebisaTvis da igi Seg-

veZlo mxolod gamomTvleli manqanebis aRsaniSnavad gamogveye-

nebina. aRsaniSnavia, rom amave wlis 4 noembers Semovida ter-

mini „personaluri kompiuteri“da igi kompania Hewlett-Pac-

kard-ma Jurnal Science-Siuwoda mis mier damuSavebul dap-

rogramebad kalkulators. dRes Tvisobrivad Seicvala am te-

rminis mniSvneloba da igi ewoda masobrivi moxmarebisaTvis 

gankuTvnil universalur mikrokompiuters.          

is faqti, romtermini „kompiuteri“ inglisuri enidan Se-

movida, sul ar niSnavs imas, rom igi inglisuri an amerikuli 

warmoSobisaa. daaxloebiT 2000 wlis winaT arsebobda laTi-

nuri sityva Computare, romelic ori nawilisagan Sedgeboda 

– Com („erTad“) da Putare – („daTvla“, „miCneva“, „ganxilva“ 

„gamoTvla“). VI saukuneSi termini Computare ZiriTadad ga-

moiyeneboda aRdgomis sazeimo TariRis dasadgenad saWiro spe-

cifikuri gamoTvlebis aRsaniSnavad, xolo misgan nawarmoebi 
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sityva „კompiuteri“ dRes zogadad gamoTvlis operaciis Sem-

srulebeli manqanis aRsaniSnavad gamoiyeneba (https://maste-

rok.livejournal.com/2284462.html).  

termini „kompiuteri“ unda ganvasxvaoT terminisagan „ele-

qtronuli gamomTvlelimanqana–egm“; es ukanaskneli kom-

piuteris realizaciis erT-erTi xerxia. egm gulisxmobs el-

eqtronuli komponentebisagan agebul kompiuterebs, magram is-

ini sxva komponentebiTac SeiZleba aigos, ris gamoc arsebobs 

meqanikuri, biologiuri, optikuri, kvanturi da a. S. gamom-
Tvleli manqanebi, romlebic SeiZleba kompiuteris saxelis 

qveS gavaerTianoT. garda amisa, termini „kompiuteri“ gulis-
xmobs Sesasrulebeli programis Secvlis SesaZleblobas (ga-

daprogramebas), risi unaric ar gaaCnia yvel egm–s. 
nebismier daprogramebad gamomTvlel manqanas vinaidan mo-

icavs termini „kompiuteri“, amitom qvemoT Cven mxolod mas 

gamoviyenebT.  

 

1.6. Tanamedrove kompiuterebis 

klasifikacia 

 

dRes arsebuli Tanamedrove kompiuterebis mTeli simravle 

SeiZleba Semdeg 7 jgufad davyoT: 1. jibis kompiuterebi – 
PDA (Personal Digital Assistant  - „piradi cifruli mdivani“); 2. porta-
tuli kompiuterebi – Notebook; 3. samagido kompiuterebi – 
Base PC  (PersonalComputer); 4. muSa sadgurebi – Workstation;     

5. serverebi – Server; 6. superkompiuterebi – Super Comput-

er; 7. klasteruli sistemebi – Cluster System. 

zemoT CamoTvlil jgufebSi Semavali kompiuterebis Rire-

bulebisa da mwarmoeblurobis mixedviT SeiZleba gamovyoT 

kompiutrTa jgufebis Semdegi sami simravle: 

I simravleSi Semavali kopiuterebisaTvis umniSvnelova-

nesi parametria fasi. maT unda SeeZlos Seasrulos yvela sa-

Wiro funqcia da, imavdroulad, hqondes maqsimalurad dabali 

fasi. am simravlis elementebia jibis, portatuli da samagi-

https://masterok.livejournal.com/2284462.html
https://masterok.livejournal.com/2284462.html
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do kompiuterebi, romlebsac masobrivi moxmarebis kompiute-

rebs uwodeben; 

II  simravleSi Semavali kompiuterebisaTvis umTavresi pa-

rametria mwarmoebluroba, romelic rac SeiZleba maRali un-

da iyos. maTi fasis Semcireba miuRebelia, Tu igi mwarmoeb-

lurobis Semcirebis mizezi gaxdeba. es simravle moicavs ser-
verebs, superkompiuterebsa da klasterul sistemebs. isini 

gamoiyeneba urTulesi amocanebis gadasawyvetad;  

III  simravleSi gaerTianebuli kompiuterebis Seqmnisas 

erTdroulad unda gadawydes mwarmoeblurobis maqsimalizebi-

sa da fasis minimizebis amocanebi; sxva sityvebiT rom vTqvaT, 

maT maRali mwarmoebluroba dasaSvebi fasis pirobebSi unda 

hqondes (rac optimizaciis amocanas warmoadgens). am simrav-

leSi SeiZleba SeviyvnoT muSa sadgurebi. 
mokled ganvixiloT kompiuterTa zemoT CamoTvlili jgu-

febi. 

■jibis pesonaluri kompiuterebi (PDA)– farTo 

funqciuri SesaZleblobis mqone portatuli gamomTvleli mo-

wyobilobebia. isini sxva kategoriis kompiuterebTan Sedareb-

iT gacilebiT martivia, magram fiWur telefonsa da mobilur 

printerTan maT simbiozs srulyofili mobiluri ofisis war-

moqmna SeuZlia. 

daprogramebadi swavlebis damuSavebis CarCoebSi mimdinare 
kvlevebis procesSi 1972 wels aSS-Si gamoigonessensoru-   
li displei. iTvleba, rom swored am TariRidan unda daiwy-    
os PDP-s ganviTarebis istoria. sensoruli panelebisa da       
XX os saukunis 80-ian wlebSi Seqmnili Txevadkristaluri dis-
pelebis simbiozis Sedegad gamoCnda pirveli nouTbuki, romelic 
gadaiqca planSeturi kompiuterebis erT-erT mTavar nawilad.  

aseTi kompiuterebi aRiWurveboda iseTi specialuri gra-

fikuli operaciuli sistemebiT, rogoricaa Microsoft Win-

dows for Pen  Computing,  GO PenPoint,  PenDOS OS/2 for Pen. 
operaciul sistemaTa dasaxelebebidanac naTelia, rom in-

formacia SeiZleboda Segvetana grafikuli xerxiT, kerZod, 

stilusad wodebuli specialuri kalmiT. swored aseT mo-
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wyobilobebze moisinja xelnaweri teqstis amomcnobi sistema. 

am mimarTulebiT didi xnis ganmavlobaSi muSaobda Palm Com-

puting (Palm – xelisguli, dauToveba) kompaniis damaarsebeli 

jefi heikinsis (Jeff  Hawkins;  1957) jgufi. am jgufma 1989 
wels daamzada planSeturi kompiuteri GridPad, romelSic 

informacia kalmiT Seitaneboda. siZviris, xelnaweris amom-

cnobi sistemis arasrulyofilebisa da susti akumulirebis 

gamo es kompiuteri ver gavrcelda. miuxedavad amisa, ar daka-

rgula kalmis meSveobiT informaciis Setanis idea da 1993 
wels orma kompaniam – Apple-m da Paim Computing-ma  TiTqmis 

erTdroulad daamzada jibis kompiuterebi – Newton Message 

Pad da Newton. aqedan dawyebuli 1998 wlamde gagrZelda 

mZafri konkurencia am kompaniebs Soris, romelSic gamarjveba 

Paim Computing-s ergo: 1997 wels mis mier damzadebulma 

jibis kompiuterma Palm Proffesional sayovelTao aRiareba po-

va da Apple-m Sewyvita am mimarTulebiT muSaoba.  

Palm Proffesional imdenad warmatebuli, xolo masSi gamoye-

nebuli operaciuli sistema PalmOS  - imdenad martivi da am-

tani aRmoCnda, rom gigantma kompaniebma Nokia, Sony da sxveb-

ma, aRniSnul operaciul sistemas jibis sakuTar kompiutere-

bSi gamoyenebis licenzia misca.  

Seqmnili situacia ar awyobda korporacia Microsoft-s, ro-

melmac daamuSava specialurad mobilur mowyobilobebSi ga-

mosayenebeli operaciuli sistema Windows CE. misi pirveli 

ori versia sakmaod warumatebeli aRmoCnda, magram maTTvis 

damaxasiaTebeli yvela nakli daZleuli iqna 2000 wels dam-

zadebul mesame Windows CE 3.0 versiaSi.  

jibis Tanamedrove kompiuterebSi gamoiyeneba TFT (Thin-

film transistor – Txel-firovani tranzistori) teqnologiiT 

damzadebuli displeebi, romlis ganrCevadoba 320x240-dan iw-

yeba da romlebsac SeuZlia daaxloebiT 16 milionze meti 

(kerZod, 234-is toli) Seferilobis asaxva. jibis kompiute-

rebi Cveulebriv aRiWurveba 64mb-ze aranaklebi moculobis 

operatiuli mexsierebiT, Tanamedrove modelebSi ki operati-

uli mexsierebis moculoba 256mb-dan iwyeba. maTi wona ar 

https://ru.wikipedia.org/wiki/Palm_Computing
https://ru.wikipedia.org/wiki/Palm_Computing
https://ru.wikipedia.org/wiki/1957
https://ru.wikipedia.org/wiki/Palm_Computing
https://ru.wikipedia.org/wiki/Palm_Computing
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aWarbebs 200 grams. jibis yvela Tanamedrove kompiuteri aR-

Wurvilia SD (Secure Digital), MMC (Multi Media Card)da sxva 

standartis mexsierebis baraTis misaerTeblad saWiro slo-

tebiT. mniSvnelovnadaa gazrdili uakumulatorod jibis kom-

piuteris muSaobis xangrZivoba.  aRvniSnavT, rom mexsierebis 
baraTi, anu fleSibaraTi warmoadgens cifruli informaciis 

Sesanax kompaqtur eleqtronul damxsomebel mowyobilobas. 

SD da MMCstandartis mexsierebis baraTebs aqvs 4 gigaba-
itamde moculobis mexsiereba. 

jibis Tanamedrove kompiuterebs aqvs mravalferovani mul-
timedia: stereo gamosasvleli da polifoniuri dinamikebi, 

diqtofoni da MP3-pleeri, cifruli foto da videokamera. 

isini komunikaciis TvalsazrisiTac srulyofiladaa aRWurvi-

li: aqvs infrawiTeli IrDA porti, umavTulo kavSiris Blu-

etooh portida Wi-Fi-adapterebi. informaciis gadacemis si-

Cqare udris – infrawiTeli sxivebis gamoyenebisas wamSi 115 
kilobitis, xolo Bluetooh portis gamoyenebisas – wamSi 723 
kilobitis tolia. sakomunikacio teqnologiebis swrafma gan-

viTarebam SesaZlebeli gaxada jibis kompiuterebSi gamoye-

nebuliyo fiWuri kavSirgabmulobis GSM standartisa da Ta-

namgzavruli navigaciis GPS standartis modulebi. SevniSnavT, 

rom GSM warmoadgens Groupe Spécial Mobile jgufis abreviatu-

ras, xolo – GPMgaiSifreba rogorcGlobal Positioning System. 

ase, rom, jibis Cveulebrivi kompiuteri Secvala Tanamedrove 

komunikatorebma. 

„gonieri mobiluri telefoni“, anu smartfoni (Smart Pho-

ne) jibisSemcirebuli funqciuri SesaZleblobis mqone kom-

piuteria, romelic warmatebiT gamoiyeneba mobilur telefo-

nad. igi portatulia da SeiZleba advilad CavrToT inter-

netSi.  

miuxedavad imisa, rom jibis kompiuterebi ukve 20-ze meti 
welia arsebobs, bazarze sul ufro da ufri aqtiurad 

gamodis maTi axali versiebi. maT amuSavebs da uSvebs iseTi 

cnobili firmebi, rogoricaa: Apple, Acer, HTC, Samsung da 

sxvebi. am kategoriis kompiuterebis swraf gavrcelebas 
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ganapirobebs is garemoeba, rom TavianTi funqciurobiT isini 

sul ufro da ufro uaxlovdeba samagido kompiuterebs. 

■  portatuli kompiuterebi  (nouTbukebi). Osborne I sa-
xelwodebis pirveli aseTi kompiuteri 1981 wlis 3 aprils 

daamzada amerikulma kompaniam Osborne Computer Corporation. 

mas hqonda 5,25 duimi (1 duimi = 2,54 sm) formatis moqnili 

magnituri diskis ori diskosatari, 5 duimiani displei, iwo-

nida TiTqmis 12 kg-s da daaxloebiT 1800 dolari Rirda. 

1985 wels Nippon Shingo kompaniam daamzada SesaniSnavi por-

tatuli kompiuteri WS-1, romelic ukve 4 kg-s iwonida, 

hqonda 8 mghc sixSiris toli taqturi sixSire da imaret-

boda operaciuli sistemiT BIG DOS. 

1990 wels ukve gamoCnda ferad ekraniani modeli; 1991 
wlidan ekranad daiwyes Txelfirovani tranzistorebiT 

(Thin-film transistor -TFT) agebuli feradi aqtiuri matricis 

gamoyeneba. 1994 wels nouTbukebSi ukve iyenebdnen Intel Pe-

ntium tipis procesorebs. 

1995 wels IBM firmam daamzada pepelad wodebuli gasaS-

leli klaviaturis mqone Think Pad 701C modelis portatu-

li kompiuteri, romelic dRes inaxeba Tanamedrove xelovne-

bis muzeumSi. klaviaturis gamoCenis procesi vizualurad Ti-

Tqmis SeumCneveli iyo, radgan es xdeboda saxuravis 1500-iT 
axdisas. 

1995-1996 wlebSi srulyofili xdeboda nouTbukebis gra-

fikuli SesaZleblobebi (gamoCnda Txelkristalur ekranze 16 
milionze meti feris asaxvis unaris mqone Tosshiba Satellite 

Pro 400 CDT modeli), daiwyes Tanamedrove (CaSenebuli CD-

ROM amZraviani Toshiba T2150 tipis) damgroveblebis gamoye-

neba, mcirdeboda gabaritebi (Think Pad 560 tipis nouTbukis 

sisqe daaxloebiT 3 sm-is, xolo wona 2 kg-ze naklebi iyo).  

2000-2002 wlebSi nouTbukebisaTvis gamodioda Intel,  

AMD da Cyrix firmebis mier damzadebuli mobiluri proceso-

rebi; isini aRiWurveboda SWGA an XGA tipis TFT–disple-

ebiT. korporacia Intel-is mier SemuSavebuli Mobile Power Gu-

idelines’99 specifikaciis Tanaxmad am periodSi standartuli 

https://ru.wikipedia.org/w/index.php?title=Osborne_Computer_Corporation&action=edit&redlink=1
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gaxda 13,3-duimiani 1024x768 ganrCevadobis mqone ekrani, ro-

melsac SeeZlo 224 raodenobis Seferilobis asaxva. aseTi po-

rtatuli kompiuterebis masa ar aRemateboda 3-4 kg-s, xolo 

sisqe – 5 sm-s. yvela modeli aRiWurveboda CD-ROM (mogvian-

ebiT – DVD-ROM) amZravebiT. am periodis rogorc porta-

tul, ise samagido personalur kompiuterebSi SeiZleboda 

Windows ojaxis operaciuli sistemebis gamoyeneba. 

■ samagido kompiuterebi  miekuTvneba kompiuterebis ba-

zarze warmodgenili personaluri kompiuterebis yvelaze did 

kategorias.  

samagido kompiuterebi aqtiurad gamoiyeneba rogorc sxva-

dasxva korporaciaSi (Homo PC), ise saojaxo meurneobis 

sferoSic (Homo PC). isini SeiZleba gamoviyenoT rogorc 

sxvadasxva TamaSiT garTobisaTvis, ise rTuli amocanebis 

gadasawyvetadac. garda amisa, aseT kompiuters SeuZlia imuSa-

os avtomopasuxed, Seadginos kalendari an gauZRves saojaxo 

buRalterias, miiRos eleqtronuli fosta, SekveTebi gaag-

zavnos maRaziebSi. gadamwodebTan da aRmasrulebel meqanizmeb-

Tan kompiuteris dasakavSireblad SegviZlia gamoviyenoT in-

frawiTeli sxivebis arxi an radioarxi. aseT kompiuterebs 

ufro detalurad meore TavSi ganvixilavT. 

■ muSa sadgurebi zemoT ganxilul kompiuterebze Zviria 

da gamoiyeneba specialur sferoebSi, sadac rTul grafikebTan 

gvixdeba muSaoba. aseTi kompiuterebi gamoiyeneba, magaliTad, 

samganzomilebiani grafikis SemTxvevaSi, sagamomcemlo siste-

mebSi da a. S. 

muSa sadgurebs ukavia saSualedo pozicia samagido kompi-

uterebsa da servereba Soris. maTi mwarmoebluroba daaxlo-

ebiT qveda donis serverebis mwarmoeblurobas Seesabameba. mu-

Sa sadgurebsa da serverebs Soris arsebuli sazRvari zus-

tad ar aris gansazRvruli, oRond samuSao sadgurs Cveuleb-

riv aqvs mxolod erTi, xolo qveda donis servers – erTi an 

ori procesori.  

■ serverigarkveuli amocanebis Sesasruleblad, maga-

liTad, informaciis dasamuSaveblad an raime monacemebis misa-
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Rebad, masTan erTdroulad mierTebuli ramdenime kompiuteris 

momsaxurebis unaris mqone specialur maRalmwarmoeblur ko-

mpiuters ewodeba. serverebis mTeli simravle iyofa maRali 

donis (20 aTas dolarze ufro Zvir), saSualo donis (5 aTa-
sidan 20 aTas dolaramde Rirebul) da qveda (sawyisi) donis 

(5 aTas dolaramde Rirebul) serverebad. 

sawyisi donis servers SeuZlia moemsaxuros mcire (50-mde 
momxmareblisagan Semdgar) lokalur qsels. samagido kompi-

uterisagan gansxvavebiT serveri Big Tover-is tipis didi zo-

mis korpuss gamoiyenebs da aqvs gafarToebisaTvis saWiro mni-

Svnelovani raodenobis gasarTi. serverebis praqtikulad nebi-

smieri modeli xist magnitur diskebze arsebuli didi raod-

enobis damgrovebelis mxardasaWerad da monacemebis mTliano-

bis uzrunvelsayofad aRWurvilia RAID-kontrolerebiT. sa-
wyisi donis serverze xSirad dayenebulia ori procesori. 

2001 wlidan aseTi serverebis dasamzadeblad gamoiyeneba 

„ultramWidro“ teqnologia, romelic xels uwyobs ekonomi-

ur energomoxmarebas da amcirebs gacivebis sitemaTa zomebs. 

Sesasrulebel funqciebze damokidebulebiT sawyisi donis se-

rverebi iyofa: web-serverebad, keS-serverebad; SSL-servere-

bad (Secure Sockets Layer – daculi soketebis done; soketi – qarTulad 

niSnavs gasarTs.); audio monacemebisa da video gamosaxulebebis 

serverebad; mobiluri telefonebis ekranebze naxvisaTvis ga-

mosadeg formatSi standartuli web-gverdebis gadamyvan ser-
verebad. 

saSualo donis servers Cveulebriv aqvs oridan rvamde 

specialuri procesori, kvebis orze aranaklebi wyaro, da ve-

ntilatorebi; masSi gare mexsierebis ramdenime maRalCqaro-

rosnuli kontrolericaa integrirebuli. 

maRali donis servers aqvs oTxze meti maRalmwarmoebl-

uri procesori, orze aranaklebi raodenobis muSaobis pro-

cesSi Secvladi rogorc kvebis wyaro, ise ventilatori da 

gare mexsierebis ramdenime maRalCqarosnuli integrirebuli 

kontroleri. 
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serverebis meSveobiTaa SesaZlebeli rogorc globaluri, 
ise lokaluri kompiuteruli sistemebis organizeba. globa-
luri kompiuteruli sistemis yvelasaTvis cnobili saxea in-
terneti; 

lokaluri sistemebi organizdeba calkeuli dawesebuleb-

is farglebSi. aseTi sistemis magaliTia teqnikuri universi-

tetis farglebSi organizebuli sistema, romliTac kontro-

ldeba TanamSromlebis samsaxurSi gamocxadeba. 

serverebis saerTo mwarmoeblurobisaTvis didi mniSvneloba 

aqvs meore donis keSimexsierebis swrafmoqmedebasa da mocu-

lobas, amitom amorCevisas upiratesoba unda mivceT ufro 

tevadi da swrafi keSimexsierebis gamoyenebiT agebul servers. 

mravalprocesoruli sistemebis gamoyenebis Taviseburebebis 

ganxilvisas gasakuTrebuli yuradReba unda mivaqcioT maT ma-
sStaburobas, kerZod, SeiZleba Tu ara maT davumatoT axali 

procesorebi, mexsierebis moduli an sxva resursi. masStabu-

robis praqtikuli mniSvneloba vliindeba kompiuteruli sis-

temis aparaturuli da programuli nawilebis daproeqte-

bisas; igi saSualebas gvaZlevs gavzardoT sistemis mwarmoeb-

luroba da gamoviyenoT ufro rTuli amocanebis gadasawyve-

tad.  

serverebis erT-erTi umniSvnelovanesi maxasiaTebelia saime-
dooba. saimedoobis maRali done miiRweva konstruqciis sru-

lyofiTa da rogorc aparaturuli, ise programuli uzrun-

velyofis mtyunebebisadmi mdgradobis amaRlebiT. rTuli 

mikroprocesoruli sistemis mtyunebam SeiZleba didi negati-

uri Sedegebi gamoiwvios, amitom Zalian mniSvnelovania misi 

saimedoobis gazrda. saimedooba SegviZlia gavzardoT: damate-

biTi (saTadarigo) blokebis dayenebiT, sistemis myisieri 

TviTrekonfiguraciis uzrunvelyofiT, programuli uzrun-

velyofis gamarTvisadmi yuradRebis amaRlebiT da a. S.  

■  superkompiuterebi. 1950-iani wlebis dasawyisidan sa-

Sualod yovel or welSi ormagdeboda samecniero kvlevebisa-

Tvis gankuTvnili didi kompiuterebis siswrafe. swrafmoqme-

debis amaRlebam gazarda monacemebisa da Sedegebis Sesanaxi 
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mexsierebis tevadoba. superkompiuterebis simZlavris maRali 

dones gansazRvravda swrafad ganviTarebadi mikroeleqtroni-

kis warmatebebi, agreTve kompiuteris arqiteqturis principu-

lad axali koncefciebi.   

kompiuteruli teqnikis arqiteqturaSi Setanili umniSvne-

lovanesi siaxlea msgavsi operaciebis erTdroulad (parale-

lurad) Sesrulebis unari. XX saukunis Sua periodSi dam-
programeblebi iZulebulni iyvnen rTuli amocana mTel rig 

mimdevrobiTad Sesasrulebel bijebad daeyoT. Tanamedrove ko-

mpiuterebs SeuZlia es procedura Tavad Seasrulos, rac 

amsubuqebs damprogramebelTa saqmianobas. 

aerodinamikaSi, seismologiaSi, atomur-birTvul fizikaSi, 

samxedro kvlevebsa da maTematikur modelirebaSi Sesasrule-

beli zogierTi gamoTvla zogjer SeiZleba verc personalu-

ri kompiuterisa da verc maRalmwarmoebluri sistemis daxma-

rebiT ver SevasruloT. aseT SemTxvevaSi iZulebuli vxdebiT 

gamoviyenoT superkompiuteri. 
mocemul sferoebSi superkompiuterebis gamoyenebis ZiriTa-

di mizezia is, rom procesebis modelirebis mizania Seviswav-

loT gare zemoqmedebis pirobebSi erTi wertilidan meore we-

rtilze yoveli gadasvlisas garkveuli parametris droze 

damokidebulebis xasiaTi. vinaidan aRniSnul or wertils So-

ris usasrulo raodenobis wertilebia moTavsebuli, amitom 

materialuri garemos srulad aRwerisaTvis usasrulo raod-

enobis monacemebis ganxilvaa saWiro. iZulebuli vxdebiT ga-

remo warmovidginoT mTel sivrceSi ganTavsebuli sasruli 

raodenobis wertilebisagan an kvanZebisagan Semdgari badis 

saxiT da ganvixiloT Tu rogor icvleba parametrebi mxolod 

am badis kvanZebSi. sizustis asamaRleblad maqsimalurad unda 

gavzardoT aRniSnuli badis kvanZebis raodenoba, rac aseve ma-

qsimalurad gazrdis gamoTvlebis moculobas. aseTi moculob-

is gamoTvlebis Sesruleba ki mxolod zemaRalmwarmoebluri 

superkompiuterebis daxmarebiTaa SesaZlebeli.  

mwarmoebluroba izomeba „megaflopebiT“, „gigaflopebi“ 
„teraflopebiTa“ da „petaflopebiT“ (isini Sesabamisad gvi-
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Cvenebs Tu ramdeni milioni, miliardi, trilioni da kvadralioni 

operacia sruldeba wamSi). 

1 petaflopis gadamlaxveli pirveli superkompiuteri iyo 

Roadrunner tipis kompiuteri, romelic IBM firmam 2008 
wels daamzada: misi swrafmoqmedeba 1,042 petaflopi iyo. 

dRes yvelaze swrafmoqmedia iaponuri superkompiuteri K 

computer, romlis swrammoqmedebaa 10,51 petaflopi. 

■  klastereuli sistema (klasteri) kavSirgabmulobis 

maRalCqarosnuli arxebiT gaerTianebuli kompiuterebis 

jgufs ewodeba, romelsacmomxmarebli erTian aparaturul 

resursad ganixilavs. klasteruli teqnologiis erT-erTma 

pirvelma arqiteqtortma gregori fisterma (Gregory F. Pfis-

ter) klasteri ase gansazRvra: „klasteri paraleluri an ga-

nawilebuli sistemis nairsaxeobaa, romelic Sedgeba erTman-

eTTan dakavSirebuli ramdenime kompiuterisagan da romelic 

erTian unificirebul kompiuterul resursad ganixileba“. 
 

1.7. kompiuterTa Taobebi da maTi 

damaxasiaTebeli Taviseburebebi 

 

kompiuteruli teqnologiis evoluciis periodSi asobiT 

sxvadasxva saxis kompiuteri Seiqmna. bevri maTgani ukve davi-

wyebulia, magram saerTo simravleSi dResac elvareben iseTi 

kompiuterebi, romlebmac waruSleli kvali datoves kompi-

uteruli teqnologiis ganviTarebaSi. udides inglisel moaz-

rovnes isaak niutons miewereba SesaniSnavi sityvebi: „Sors 

imitom vixedebodi, rom gigantebis mxrebze videqio“. kompi-
uterul teqnologebs aseT arnaxul warmatebebis miRwevaSi 

swored am kompiuterebis konstruqciaSi ganivTebuli ideeb-
Tan ziareba exmareboda da maTi mokle mimoxilva dResac did 

daxmarebas gauwevs axalgazrdobas. 

kompiutrebis am usasrulo simravlis mizandasaxulad gan-

xilvis mizniT igi garkeul Taobebad daiyo. sxvadasxva av-

tori mas sxvadasxva raodenobis Taobad hyofs. me viziareb 
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kompiuterebis mTeli simravlis eqvs Taobad dayofis Sesaxeb 

cnobili specialistis endriu tanenbaumis mier SemoTava-

zebul ideas, oRond ramdenadme vazusteb nulovani Taobas.  

 

 

 

formaciis) avtomaturad damamuSavebeli mowyobilobaa. mona-
cemebi ewodeba formalizebuli (kodirebuli) saxiT warmod-

genil informacias, romlebic garkveuli formiT mexsiereba-

Sia (informaciis mzidSia) Cawerili da romlis damuSaveba 

garkveuli teqnikuri saSualebebiT aris SesaZlebeli. 

informaciis kodirebisaTvis SeiZleba gamoviyenoT Tvlis 

nebismieri saxis sistemis meSveobiT gamosaxuli ricxvebi. aT-

obiT ricxvebze calkeul ariTmetikul operacias asrulebs 

Cven mier zemoT ganxiluli meqanikuri saangariSo manqanebic, 

oRond maTTvis nebismieri ricxvi mxolod garkveuli saxis 

raodenobas gamoxatavs; kompiuterisaTvis es ricxvebi SeiZ-

leba gamoxatavdes nebismieri (simboluri, bgeriTi, teqsturi, 

grafikuli) saxis informacias da maTze igi ariTmetikulis 

garda, logikur operaciebsac asrulebs.  

zemoT aRniSnulidan gamomdire rogorc saangariSo manqa-

nebi, ise kompiuterebi saboloo angariSiT ricxvebis damamu-
Savebeli mowyobilobebia, oRond kompiuterebSi gafarToe-

bulia am ricxvebis Sinaarsi, maTze Sesasrulebeli operacieb-

is moculoba da operaciebis Sesrulebis teqnika.   

zemoT aRniSnulis Tanaxmad meqanikuri saangariSo manqanebi 
garkveuli TvalsazrisiT ganxiluli ricxvebis primitulad 

damamuSavebeli mowyobilobebia, ris gamoc isini amerikelma 

informatikosma endriu tanenbaumma (Andrew S. Tanenbaum) 

nulovani Taobis kompiuterebad miiCnia [10]. xatovnad rom 

vTqvaT, meqanikurma saangariSo mowyobilobebma Seqmna is nayo-

fieri niadagi, romlidanac kompiuterebi aRmocenda. 

nulovani Taobis kompiuterebis epoqa daiwyo pirveli meqa-

nikuri saangariSo manqanis Seqmnis momentidan da damTavrda 

pirveli eleqtronuli milakuri kompiuterebis agebiT. end-

nulovani  Taoba 

  (1623 – 1945) 

kompiuteri  monacemebis saxiT warmo- 
dgenili nebismieri (simboluri, bger- 

iTi, teqsturi, grafikuli) saxis in- 
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riu tanenbaumi aseT pirvel manqanad miiCnia blez paskalis 
mier 1642 wels Seqmnili saangariSo manqana, magram, rogorc 

zemoT aRvniSneT,  aseTi manqana 1623 wels Seqmna Sikardma, 
amitom nulovani Taobis kompiuterebis epoqis dasawyisad es 

ukanaskneli TariRi unda iyos miCneuli. 

nulovani Taobis kompiuterebs, garda zemoT aRniSnuli sa-

angariSo manqanebisa, miekuTvneba Carlz bebijis sxvaobiTi da 
analizuri manqanebi, agreTve – jon aTanasovisa da kliford 
berisABC, jorj stibicis gamomTvleli manqanebi, konrad 
cuzes Z3 da hovard eikenis Mark I. 

 

 

 

 

bis kompiuterebs akuTvneben manqanebs, romlebSic ZiriTad 

elementebad gamoyenebuli iyo eleqtronvakuumuri milakebi. 

aRniSnuli milakebiT agebul pirvel kompiuters warmoadgen-

da alan tiuringis monawileobiT 1943 wels specialuri sa-

mxedro mizniT damzadebuli kompiuteri COLOSSUS, romlis 

asagebad 1500 eleqtronuli milaki iyo gamoyenebuli. igi, 

rogorc zemoT aRvniSneT, 30 wlis ganmavlobaSi iyo gasaid-

muloebuli da amitom mas kompiuteruli teqnologiis ganvi-

Tarebis procesSi Tavisi wvlili ar Seutania 

pirveli Taobis kompiuterebis damuSavebaSi didi Rvawli 

miuZRvis pensilvaniis universitetis mecniers jon mouClis 
(John William Mauchly, 1907-1980). aTanasovis Sromebis 

detalurad gacnobis Semdeg man 1942 wels warmoadina ga-

momTvleli manqanis sakuTari proeqti. igi masze momuSave 

jgufs jon ekertisTan (1919-1995)erTad xelmZRvanelobda. 

maT 1945 wlis gazafxulisTvis aages im periodisaTvis gasa-

idumloebuli (samxedro daniSnulebis) pirveli milakuri 

kompiuteri ENIAC (Electronic Numerral Integrator And Compitr – ele-

qtronuli cifruli integratori da kompiuteri), igi Seicavda sxva-

dasxva tipis 18000 eleqtronul milaks, 1500 reles, 7200 
kristalur diods, 4100 magnitur elements, ekava 300m2 fa-

pirveli Taoba –

eleqtronuli mi-

lakebi 

(1945 – 1955) 

miRebuli SeTanxmebis Tanaxmad kompi- 

uterebis Taobebi maT asagebad gamo- 

yenebuli saelemento bazis cvlile- 

basTan erTad icvleba. pirveli Taob- 



56 
 

rTi, iwonida 30 tonas da releur kompiuterze 1000-jer 
ufro swrafad muSaobda. manqanaSi iyo 20 registri, romel-

Taganac TiToeulSi SegveZlo Segvetana 10-Tanrigiani aTobiTi 
ricxvi. saidmuloebis grifi mas 1946 wlis 15 Tebervals mo-

exsna. 

meore msoflio omis damTavrebis Semdeg gasaidmuloebis 

moTxovna Semsubuqda, ris Sedegadac mouClsa da ekertis  
skolis gaxsnis ufleba mieca, sadac isini kolega mecnierebs 

acnobdnen sakuTar gamocdilebas. am skolam mravali mecnieri 

daainteresa cifuli kompiuterebiT. eleqtronuli gamomTvle-

li manqanebis Seqmnaze muSaoba mkvlevrebma masobrivad da-

iwyo. 1949 wels kembrijis universitetSi (didi britaneTi) 
moris uilksis (Maurice Vincent Wilkes,1913-2010) xelmZRvane-

lobiT momuSave jgufma Seqmna pirveli muSa (ara samxedro 

daniSnunulebis) kompiuteri EDSAC (Electronic Delay Storage 

Automatic Calculato). ekerts da mouClis surdaT mieRoT ci-
fruli gamoTvliTi manqanis gamogonebaze patenti, magram sa-

samarTlom aRniSnuli manqanis gamogonebis pionerad miiCnia 

aTanasovi, romelsac amisaTvis patenti ar auRia. 

ENIAC-is konstruqciis kritikuli analizis safuZvelze 

ebraeli warmoSobis ungrel-amerikelma maTematikosma jon 
fon neimanma (1903-1957) SemogvTavaza kompiuterebis agebis 

principebi, romlebic Cven detalurad 1.4 paragrafSi ganvixi-
leT.fon neimanma herman goldstainTan erTad aago IAS saxe-

lwodebis kompiuteri, romelmac Zalian didi gavlena moaxdi-

na kompiuteruli teqnikis Semdgom ganviTarebaze. 

daaxloebiT amave periodSi (1951 wels) masaCusetis teqno-

logiur institutSi (Massachusetts Instituteof Technology, MIT) Se-

iqmna realur droSi momuSave pirveli kompiuteri Whirlwind 

I. am proeqtma miiyvana amerikeli inJineri jei foresteri(Jay 

Wright Forrester; 1918-2016)jer magnituri gulariani me-

xsierebis gamogonebamde, xolo Semdeg pirveli seriuli mini 

kompiuteris Seqmnamde. 

mocemul periodSi IBM firma perfobaraTebisa da maTi da-

maxarisxebeli meqanikuri manqanebis warmoebiT iyo dakavebuli 

https://ru.wikipedia.org/wiki/1918_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/2016_%D0%B3%D0%BE%D0%B4
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da kompiuterebiT ar interesdeboda. mxolod 1953 wels aago 

man milakebiani IBM701 kompiuteri, romlis mexsierebaSi 

eteoda 36-bitiani 2048 sityva. sami wlis Semdeg man Seqmna 

IBM 704 saxelwodebis morigi kompiuteri, romlis mexsiere-

ba imave raodenobis 4096 sityvas itevda. 1958 wels IBM 

kompaniam daiwyo muSaoba IBM709 saxelwodebis ukanaskneli 

milakiani kompiuteris Seqmnaze, romelic IBM 704 kompiute-
is gaumjobesebuli varianti iyo.     

pirveliTaobiskompiuterebsmiekuTvneba agreTve JOHN-

NIAC, ILLIAC, MANIAC, WEIZAC da a.S. 

pirveli Taobis kompiuterebi yvelaze zustad Seesabamebo-

da fon neimanis ZiriTad principebs. maTSi arsebuli erTi 

procesori marTavda yvela mowyobilobas: rogorc Siga da ga-

re mexsierebas, ase Setana-gamotanis mowyobilobebsac. gare 

mowyobilobebad gamoiyeneboda magnituri lentiani da magni-

turi doliani damgroveblebi. magnitur damgroveblebSi Tav-

sdeboda daaxloebiT 1,5 megabaitis, xolo dolur damgroveb-

lebSi - 60 kilobaitis moculobis informacia. monacemebi da 

programebi kompiuterSi Seitaneboda perforaciuli mzidebis 

– perfobaraTebisa da perfolentebis saSualebiT. komipute-

ridan informacia gamoitaneboda qaRaldze mbeWdavi mowyobi-

lobis meSveobiT. 

pirveli Taobis kompiuterebze muSaobisaTvis damprogrameb-

lebi iyenebdnen samanqano (orobiT) kodebs. amave periodSi 

daedo saTave daprogramebis maRali donis enebis ganviTarebas 

da daiwyo am enebze dawerili brZanebebis samanqano brZanebeb-

ad gadamTargmni programebis – kompilatorebis Seqmna. termi-

ni „kompilatori“1951 wels pirvelad SemoiRo amerikelma 

qalbatonma da aSS-s samxedro flotis kontr-admiralma gre-
is hoperma (Grace Hopper, 1906-1992), romelmacdaamuSava 

maTematikuri gamoTvlebis daprogramebis gamamartivebeli en-
idan samanqano enaze mTargmneli kompilatori. mas am samuSaos 

Sesruleba SesTavza amerikelma mecnierma jon bekusma (John 

Warner Backus, 1924-2007), romelmac mogvianebiT (1957 wels) 

https://ru.wikipedia.org/wiki/1924
https://ru.wikipedia.org/wiki/2007
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Seqmna maRali donis daprogramebis pirveli ena „fortrani” 
(anu„formulebis translatori“). igi pirvelad realizebu-li 

iyo amerikul kompiuter IBM 704–ze. SemdgomSi farTod 

gavrcelda am enis fortran-60 versia. fortranis ena dRemde 
rCeba erT-erT ZiriTad enad samecniero gamoTvlebisaTvis.   

milakur kompiuterebs hqonda didi zomebi, moixmarda didi 

raodenobis (asobiTi kilovatis tol) eleqtroenergias, de-

talebis dazianebebis gamo xSirad sWirdeboda remonti, iyo 

Zalian Zviri da maT emsaxurebodnen aTobiT da zogjer asob-

iT adamiani.  

pirveli Taobis kompiuterebi maTze damprogrameblis an 
operatoris pirdapiri zemoqmedebis meSveobiT muSaobda. kom-
piuterSi programebi da sawyisi monacemebi perfomzidebidan 

(perfobaraTebidan da perfolentebidan) Setanis mowyobilob-

is saSualebiT Seitaneboda. manqanis muSaobis procesSi SeiZ-

leboda marTvis pultidan CarTuliyo operatori. muSaobis 

dasrulebis Semdeg kompiuteri Sedegebs dabeWdili saxiT 

gascemda. muSaobis aseTi reJimis gamo metad dabali iyo ko-

mpiuteris margi qmedebis koeficienti.  
 

 

 

triodia. eleqtronuli milakisagan gansxvavebiT, romelsac 

gasaxureblad garkveuli dro sWirdeba da amitom swrafad 

ver gadadis muSa mdgomareobaSi, tranzistori CarTvisTanave 

amoqmeddeba, kompaqturia da eleqtrul milakebze iafia. yve-

la am upiratesobam 1960-ian wlebSi ganapiroba meore Taobis 

manqanebze gadasvla. 

meore Taobis kompiuterebis zogierT modelebSi gameore-

buli iqna pirveli Taobis kompiuterebis arqiteqtura da maT 

Seqmnes pirvel Taobis kompiuterebasTan Tavsebadi kompiute-

rebis ojaxi. am ojaxSi Semaval kompiuterebs  pirveli Taob-

is kompiuterebis „tranzistoruli gamgrZeleblebi“ ewoda. 

maTi swrafmoqmedeba pirveli Taobis kompiuterebis swrafmo-

qmedebis Tanazomadi iyo, xolo operatiuli mexsierebis mo-

meore Taoba – 

tranzistorebi 

(1955 – 1965) 

meore Taobis kompiuterebi ewodeba 

tranzistorebiT agebul kompiuter- 

ebs. tranzistori naxevargamtaruli 
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culoba 4-8-jer aRemateboda pirveli Taobis kompiuterebis 

operatiuli mexsierebis moculobas. SevniSnavT, rom IBM fi-

rmis milakuri i709 kompiuteris tranzistoruli gamgrZeleb-

lebi iyo i7090 da i7094, xolo sabWouri M-20 kompiuteris 

tranzistoruli gamgrZeleblebi - М-220, М-222, БЭСМ-4, 

БЭСМ-6 kompiuterebi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

garda tranzistoruli gamgrZeleblebis am periodSi gamoC-

nda Tvisobrivad axali kompiuterebic, romelTaganac aRsaniS-

navia 1963 wels amerikuli kompania Control Data Corporation-

aSi seimur kreis (Seymour Roger Cray; 1925-1996) xel-

mZRvanelobiT damuSavebul originaluri arqiteqturis CDC-

6600 kompiuteri. masSi centralur procesoris gverdiT gaC-

nda Setana/gamotanis arxebad wodebuli perifeiuli proceso-

rebi, romlebic 1.7 naxazze muqi feris samkuTxedebiTaa gamo-
saxuli. isini centraluri procesoris nacvlad TviTon mar-

Tavda Setana/gamotanis mowyobilobebsa da gare mexsierebas. 

aman mniSvnelovnad gaizarda centraluri procesoris margi 

qmedebis koeficienti da kompiuteris swrafmoqmedebam wamSi 3 
milion operacias miaRwia. 

dRes sayovelTaod cnobili operaciuli sistemebi meore 
Taobis kompiuterebidan iwyebs dasabams. pirdapiri daSvebis 

nax. 1.7. erTprocesoriani kompiuteri, romlis gare mowyobilo- 
     bebi imarTeba periferiuli procesorebiT (samkuTxedebi)  

procesori 
gamotanis mo-  

wyobiloba 

gare 

mexsiereba 

Siga 

mexsiereba 

Setanis mo-  

wyobiloba 

https://ru.wikipedia.org/wiki/Control_Data_Corporation
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reJimis nacvlad iwyeba monacemebis paketuri damuSavebis 
reJimis danergva. misi arsi aseTia. magnitur lentze Caiwere-

ba ramdenime programa (programebis paketi). programebs Tan 

daerTveba mmarTveli brZanebebi. programisa da mmarTveli 

brZanebebis erToblioba warmoqmnis davalebas; es ukanaskneli 

gansazRvravs programaze ganasaxorcielebeli moqmedebebis Ta-

namimdevrobas, kerZod, Tu rodis unda moxdes moxdes progra-

mis Setana, translatoris gamoZaxeba da amuSaveba, monacemebis 

Setana, Sesasruleblad programis amoqmedeba da a. S.  

kompiuterSi davaleba Seitaneboda magnituri lentidan. 

erTi davalebis SesrulebisTanave kompiuteris moucdenelad 

iwyeboda meore davalebis Sesruleba. muSaoba mTavrdeboda Se-

degebis dabeWdviT. davalebebis nakads marTavda sistemuri 

programa, romelsac davalebebis paketurad damamuSavebeli 

monitori (dispetCeri) erqva. 
am Taobis periodSi warmoiSva da gafarTovda mcire kompi-

uterebis warmoeba. did kompiutertebTan SedarebiT isini uf-

ro martiv da iaf manqanebs warmodgenda. aseTi mcire kompi-

uterebidan unda  gamovyoT DEC kompaniis mier SeqmniliPDP-

1 da PDP-8 tipis kompiuterebi. 

PDP-1 kompiuteri 1961 wels gamoCnda. mis mexsierebaSi 18-
bitiani 4096  eteoda da mas SeeZlo wamSi 200000 opera-
ciis Sesruleba. es orjer Camouvardeboda 7090 tipis kompi-
uteris swrafmoqmedebas, magram misi fasi 120000 dolari 

iyo maSin, rodesac 7090 kompiuteri milionobiT dolari 

Rirda. DEC firmam SeZlo aTobiT aseTi kompiuteri gaeyida 

da amiT safuZveli Caeyara kompiuterul mrewvelobas. 

ramdenime wlis Semdeg DEC kompaniam daamuSava PDP-1-ze 

iafi 12-Tanrigiani PDP-8 kompiuteri: misi fasi iyo 16000 
dolari. masSi Setanili mTavari siaxle iyo erTaderTi sal-

tis (Omnibus-is) gamoyeneba. aseTi arqiteqtura dRemde gamo-

iyeneba yvela mikro- da personalur kompiuterebSi. DEC kom-

paniam gayida PDP-8 modelis 50000 kompiuteri da pirveli 

adgili daikava minikompiuterebis bazarze. sabWour mini-kom-

piuterebs warmoadgenda manqanebi Промин, Мир da Наири. 
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am periodSi maRali Sedegebi iqna miRweuli daprogramebis 
avtomatizaciis sferoSi. muSaoba ZiriTadad mimarTuli iyo 

maRali donis daprogramebis enis damuSavebisa da maTTvis 

translatorebis Seqmnisaken; didi yuradReba eqceoda agreTve 
programebis gamarTvis sistemebis srulyofasa dastandartu-
programaTa biblioTekebis damuSavebas. evropul qveynebSi 

viTardeboda da vrceldeboda daprogramebis ena algoli, 

aSS-Si – fortrani da koboli. 1964 wels aSS-Si-

damwyebi damprogrameblebisaTvis Seqmnes daprogramebis ena 

beisiki, romelic Semdeg warmatebiT iqna gamoyenebuli per-

sonalur kompiuterebSi. gamoCnda garkveuli klasis amoca-

nebze orientirebuli araproceduruli enebi: lispi – fun-

qciuri daprogramebisaTvis, snoboli – striqonebis da-

samuSaveblad, simula-1 – modelirebisaTvis da a.S. 

 

 

 

 

 

eba 60-ianiwlebidan, rodesac gamoCnda e. w. mesame Taobis el-
eqtronuli gamomTvleli manqanebi.». am Taobis kompiuterebis 
saelemento bazad gamoyenebuli iqna integraluri sqemebi, ro-

melTa samrewvelo warmoeba 1962 wels daiwyo amerikulma 

kompaniam Intel («INTegral  ELectronics»).  

1964  wels IBM kompaniam ganacxada integraluri sqemebis 

meSveobiT axali Taobis kompiuterebis 6 modelis agebis Se-

saxeb. am manqanebis seriam miiRo saxelwodeba IBM/360. isini 
iyo erTnairi arqiteqturis programulad Tavsebadi manqanebi, 

romlebic erTamaneTisagan gansxvavdeboda mwarmoeblurobiT, 

kompleqtaciiTa da fasiT. sxvadasva modelebis swrafmoqmede-

ba moTavsebuli iyo wamSi ramdenime aTeuli aTasi operaciis 

Sesrulebidan - ramdenime milionamde operaciis Sesrulebamde.   

1970 wels daiwyo IBM/370 seriis kompiuterebis damza-
deba. isini sruliad gansxvavebul, magram IBM/360–Tan prog-

mesame Taoba – inte-

graluri sqemebi da 

mravalamocanuroba 

(1965 – 1980) 

sabWoTa akademikosi n. n. moiseevi 

aRniSnavda, rom «eleqtronuli ga- 

momTvleli teqnikis namdvili is- 

toria da sazogadoebaze am teqni- 

kis revoluciuri zemoqmedeba iwy- 
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ramulad Tavsebad kompiuterebs warmoadgnda. maT asagebad ga-

moyenebuli iyo didi integraluri sqemebi, e. w. dis-ebi.  

gare mowyobilobebis marTvisaTvis IBM/360/370 seriis ko-
mpiuterebis konstruqciaSi arsebobda erTi centraluri da 

ramdenime periferiuli procesori. am ukanasknelebs ewodebo-

da Setana/gamotanis arxebi. periferiuli procesorebis Semo-

tanam SesaZlebeli gaxada realizebuliyo muSaobis multi-
procesoruli reJimi. am reJimis dros manam, sanam erTi prog-
rama monacemebis Setana/gamotanis operaciis SesrulebiTaa da-

kavebuli, meore programa centraluri procesoris meSveobiT 

konkretul gamoTvlebs asrulebs. 

mesame Teobis kompiuterTa operaciul sistemebs unda 
Seesrulebina Semdegi 3 amocana: 

1. kompiuteris resursebi ise unda gaenawilebina erTdro-

ulad Sesasrulebel ramdenime programas Soris, rom erT-

droulad momuSave programebs erTmaneTisaTvis „ar SeeSala 

xeli“ da maqsimaluri yofiliyo procesoris margi qmedebis 

koeficienti (ar unda momcdariyo procesori). programebs 

Soris, upirveles yovlisa, nawildeboda procesoris muSaob-
is dro da operatiuli mexsiereba. operaciuli sistema ra-

mdenime programis mier saerTo gare mowyobilobebis - gare 

mexsierebis, Setana/gamotanis mowyobilobebis - gamoyenebis 

wesis dacvasac iRebda Tavis Tavze. 

2. radgan mesame Taobis kompiuterebSi gare mexsierebad 

mimdevrobiTad SeRwevadi magnituri lentiani damgroveblis 

nacvlad gamoyenebuli iyo Tavisuflad SeRwevadi magnituri 

diskiani damgrovebeli, amitom operaciuli sistemis saSuale-

biT unda momxdariyo magnitur diskze arsebul failebTan mu-

Saobis procesis marTva. 

3. mesame amocana iyo kopiuterTan momxmareblis (kompiute-

ris operatoris, damprogrameblis) urTierTmoqmedebis uzru-

nvelyofa. es urTierTmoqmedeba xorcieldeboda operaciuli 

sistemis specialuri sakomando enis gamoyenebiT.  urTierTze-

moqmedebis teqnikur saSualebad (interfeisad) Tavdapirvelad 

gamoiyeneboda konsolebi – eleqtruli sabeWdi manqanebi, xo-



63 
 

lo mogvianebiT – eleqtronul-sxivuri displeiT damzadebu-

li monitorebi. 

yvelaze ganviTarebuli SesaZleblobis iyo operaciuli si- 

stema OS/360. mis safuZvelze iqna realizebuli kompiuteris 

muSaobis mravalsamomxmareblo reJimi. erT manqanaze ramdenime 
momxmarebels erTdroulad SeeZloT SeesrulebinaT dispel-
iani klaviSuri mowyobilobis saxis terminaliT Setanili sa-

kuTari programa. Tvisobrivad axal doneze dabrunda pirveli 

Taobis kompiuterebis dro, rodesac momxmarebeli (dampro-

gramebeli) pirdapir urTierTzemoqmedebda kompiuterTan; si-

axle iyo is, rom ukve bevr momxmarebels SeeZlo erTdroul-

ad (paralelurad) emuSava. saterminalo darbazebi samanqano 
darbazisagan gancalkevebulad ewyoboda. 

kompiuterze muSaobis ZiriTad saSualebad rCeboda dapro-

gramebis maRali donis enebi. farTod gavrcelda nebismieri 

tipis monacemebTan samuSaod gankuTvnili  daprogramebis ena 

PL-1(Programming Language-1). warmoebis, ekonomikisa da mecni-
erebis sxvadasxva sferoisaTvis muSavdeboda gamoyenebiTi pro-
gramebis mravali paketebi. kompiuterTan kavSiris terminalu-

ri sistemiT isini SeeZloT gamoeyenebinaT daprogramebis uco-

dinar momxmareblebs. 

IBM/360/370 seriis kompiuterebis arqiteqtura faqtobri-
vad mesame Taobis didi manqanebisTvis saerTaSoriso standar-

tad gadaiqca. sxva qveynebSi daiwyes IBM/360/370-Tan SeTavse-
badi manqanebis damzadeba. maT amzadebda didi britaneTis, 

gfr-is, iaponiis, holandiis. sabWoTa kavSirSi aseT kompiut-

ers warmoadgenda erTiani EC seriis kompiuterebi. yvela maT-

ganSi gameorebuli iyo IBM/360/370 seriis konstruqciuli 

da programuli gadawyvetebi. 

1960-iani wlebis bolos DEC kompaniam daiwyo PDP seriis 

kompiuterebis damzadeba. am patara manqanebs SeeZlo realuri 
drois reJimSi muSaoba da amis wyalobiT sxvadasxva teqniku-
ri mowyobilobis marTva. amitom maT marTvel manqanebsac 
uwodebdnen. aseT manqanebs Soris saxeli yvelaze metad PDP-

11 tipis kompiuterma gaiTqva. aseTi seriis manqanebis arqite-
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qturas, rogorc zemoT aRvniSneT, saerTo saltis arqiteq-
tura ewodeba. saerTo salte warmoadgens sainformacio magi-

strals, romelTanacaa mierTebuli procesori, mexsiereba da 

gare mowyobilobaTa kontrolerebi. mogvianebiT aseTi arqite-

qtura gamoiyenes mikrokompiuterebsa da personalur kompi-

uterebSi.    

minikompiuterebis programul uzunvelyofas safuZvlad 

daedo realuri drois operaciuli sistemebi. isini ara 

marto multiprogramul reJimSi manqanis resursebis ganawi-

lebis process marTavda, aramed gare zemoqmedebebze kompi-

uteris reaqciis drosac gansazRvravda. minikompiuterebis 

gamoyeneba kosmosuri xomaldebis bortebzec daiwyes. maT ba-

zaze damuSavda teqnologiuri procesebis marTvis avto-
matizebuli sistemebi.  

TandaTanobiT waiSala mcire da didi kompiuterebis saeqs-

pluatacio Tvisebebs Soris arsebuli sazRvari. 1970-1980 
wlebSi aSS-Si gamodioda VAX seriis 32-Tanrigis,  milioni-

ani swrafmoqmedebisa da gigabaitis toli mexsierebis mqone 

mcire kompiuterebi. im periodSi SeeZloT aseTi manqanebi 

super manqanebis klasisTvis miekuTvnebinaT.  

 

 

 
 

ore movlena - mikroprocesorebis gamogonebada kompiutereb-
Si maTi gamoyeneba. orive es movlena 1970-iani wlebis da- 

sawyisSi moxda da SesaZlebeli gaxda kompiuterebis asagebad  

zedidi integraluri sqemebis gamoyenebis wyalobiT (zedidi 

integraluri sqema ewodeba sqemas, romlis kristalSi 10000-
ze meti elementia Tavmoyrili. mcire, saSualo da didi inte-
graluri sqemis kristalSi Sesabamisad 100-mde, 1000-mde da 
10000 elementia moTavsebuli). 

pirveli i4004 tipis mikroprocesori firma Intel–ma 1971 
daamuSava. es 4-Tanrigiani mikroprocesori wamSi 60000 ope-
racias asrulebda. 1973 wels amave firmam daamzada 8-Tanrig-

meoTxe Taoba – ze-

didi integraluri 

sqemebi (1980 - ?) 

kompiuterebis meoTxe Taobaze ga- 

dasvla or movlenasTanaa dakavSi- 

rebuli; pirveli movlena iyo su- 

perkompiuteris gamoCena, xolo me-  

pi 
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rigiani i4008 tipis mikroprocesori, romlis safuZvelze mo-

gvianebiT damuSavebuli iqna pirveli mikrokompiuteri. Sem-

dgomSi Seiqamna mikrokompiuterebis mTeli ojaxebi, romelTa 

Tanamedrove warmomadgeneli – personaluri kompiuteri dRes 
arnaxuli popularobiT sargeblobs. mikrokompiuterebsa da 

personaluri kompiuterebs met-naklebad vrclad meore TavSi 

ganvixilavT, axla ki mTel yuradRebas superkompiuterebze 
gadavitanT. 

kompiuterebis gamomgoneblebisaTvis Tavidanve iyo naTeli. 

rom erTaderTi  „gamomTvleli“ procesoriani konstruqciis 
mqone manqanis swrafmoqmedeba usasrulo ver iqneboda da 

aucileblad iarsebobda zRvari, romlis gadalaxva SeuZlebe-

li iqneboda. es SeuZlebloba ori mizeziT aris ganpirobebu-

uli; jer erTi, kompiuteris kvanZebs Soris signalis gavrce-

lebis siCqares aqvs garkveuli maqsimaluri sasruli sidide 

da, meorec, aRniSnuli maqsimaluri sididis miRwevac SeuZle-

lebelia procesoris muSaobis siCqaris proporciulad siT-

bos gamoyofis zrdis gamo: procesoris temperaturam SeiZle-

ba iseT sidides miaRwios, romelic mas ubralod dawvavs. wa-

mSi aTobiTi milioni opraciis Sesrulebis reJimSi momuSave 

procesoris temperatura ukve uaxlovdeba aseT zRvars.  

gamosavlis Zebnis procesSi konstruqtorebma daaskvnes, 

rom saWiro iyo, uari eTqvaT kompiuteris neimaniseul erT-
procesorul arqiteqturaze da SeimuSaves am arqiteqturis 
modernizebis ori fundamenturi principi; esenia konveieruli 
damuSavebisa da veqtoruli damuSavebis principebi. am 

principebisa da sxva inovaciuri meTodebis gamoyenebam imdenad 

aamaRla kompiuterebis teqnikuri maCveneblebi, rom maT supe-
rkompiuterebi uwodes. miRebuli ganmartebis mixedviT super-
kompiuteri ewodeba iseT specializebul gamomTvlel manqanas, 

romelic sakuTari teqnikuri parametrebisa da gamoTvlebis 

siCqaris mixedviT mniSvnelovnad aRemateba msoflioSi arse-

buli kompiuterebis umravlesobas. 
jer gavecnoT konveierul meTods. yovel CvenTagans gvaqvs 

warmodgena, magaliTad avtomobilebis asawyob konveieris Se-



66 
 

saxeb. awyoba Sedgeba mimdevrobiTi operaciebisagan, romelTa-

ganac TiToeuls TiTo muSa an roboti asrulebs. konveierze 

gadanacvlebis kvalobaze nakeToba TandaTan iRebs saboloo 

saxes. axla warmovidginoT, rom konveieri ar arsebobs da av-

tomobilis asawyobad saWiro yvela samuSaos erTaderTi uni-

versaluri manqana asrulebs. cxadia, rom konveieruli reJim-

is dros dReSi ufro meti avtomobili aewyoba, vidre erTad-

erTi universaluri manqanis gamoyenebis dros. 

kompiuterSi TiToeuli operaciis (brZanebis) Sesruleba 

calkeul etapebad iyofa. procesorul konveiers warmoqmnis 
procesorebis mwkrivi, romelTaganac TiToeuli maTgani mxo-

lod erT operacias asrulebs da Sedegs awvdis konveierSi 

Cabmul meore procesors. amis Semdeg igi iwyebs Semdegi ope-

raciis sakuTari etapis Sesrulebas. 

magaliTad, vTqvaT, rom TiToeuli brZanebis Sesruleba iy-

ofa 4 etapad da konveierSi arsebuli TiToeuli procesori 

drois erT erTeulSi mxolod sakuTar samuSaos asrulebs. 4 

erTeuli drois Semdeg konveieridan „Camova“1-li brZaneba, 5 
erTeuli drois Semdeg – me-2 brZaneba da a.S. N raodenobis 

brZanebis Sesasruleblad saWiro iqneba drois N + 3 erTe-
uli. axla davuSvaT, rom brZanebebs asrulebdes erTaderTi 

procesori da mas TiTo operaciis Sesasruleblad drois 4 

erTeuli sWirdebodes. aseTi manqana N raodenobis brZanebebs  

drois 4N erTeulSi Seasrulebda. 

konveieruli principi ara marto superkompiuterebSi, ara-
med i80486 procesoridan dawyebuli Cveulebriv personalur 

kompiuterebSic gamoiyeneba. 

veqtoruli damuSavebisas gamoiyeneba paralelurad momu-

Save procesoruli elementebi, romlebic sxvadasxva monace-

mze erTsa da imave operaciebs asrulebs. msgavsi gamoTvlebi 

xSirad sruldeba ricxvTa masivebis – veqtorebis damuSavebi-

sas. magaliTad, 100 elementebiani erTganzomilebiani {a1, a2, ..., 

a100} da {b1, b2, ..., b100}  masivis Sekrebisas miiReba imave zo-

mis masivi, romlis elementebi gamoiTvleba formuliT: ci =ai + 

+bi, i = 1, ..., 100. am amocanas Tu gadawyvets erTprocesoru-
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li kompiuteri, maSin Sekrebebi mimdevrobiT Sesruldeba da 

gamoTvlebze daixarjeba 100τdro, sadac τ aris Sekrebis erT 

operaciaze daxarjuli dro. kompiuterSi Tu procesorebis 

raodenoba 100-ze aranaklebi iqneba, maSin isini paralelurad 

imuSavebs da mTel samuSaos τ drois ganmavlbaSi daasrulebs, 

e.i. samuSao 100-jer ufro swrafad Sesruldeba.  

veqtorebze operaciebis Sesrulebisas muSaobis konveieru-

li principis gamoyenebazea dafuZnebuli veqtorul-konveier-
uli kompiuteri.  

matriculi kompiutrimxolod veqtoruli principiT mu-

Saobs. am dros procesoruli elementebi sinqronulad asru-

lebs operaciebis erTsa da imave mimdevrobas. 

mravalprocesorulkompiuterebSi TiToeuli procesoru-

li elementi sxvebisagan damoukideblad sakuTari programiT 

muSaobs. sxva elementebs igi ukavSirdeba monacemebis gadace-

mis gziT. es gadacema kompiuteris mexsierebis gavliT xorci-

eldeba. paralelurad momuSave procesorebs Soris monaceme-

bis swrafad gadacemis problema mravalprocesoruli kompi-

uteris sakvanZo problemaa.  

superkompiuterebis Seqmna 1970-iani wlebidan daiwyo. di-

di warmatebebiT sargeblobda superkompiuterebis mwarmoebe-

li firma Cray Research-is damaarseblis amerikeli konstruq-

toris seimur kreis (1925-1996) mier damuSavebuli manqanebi. 

1976 wels man gamouSva namdvil ricxvebze wamSi 130 milioni 

operaciis Semsrulebeli CRAY-1 superkompiuteri, romelSic 

gamoTvlebis veqtorul-konveieruli teqnologiaiyo gamoyene-
buli. 

wamSi 200 milioni operaciis Semsrulebeli erT-erTi pir-

veli matriculi superkompiuteria 1972 wels ilinoisis un-

iversitetSi Seqmnili manqana LLLIAC-IV. 

1980-ian wlebSi krei dakavebuli iyo mravalprocesoruli 
superkompiuterebis konstruirebiT. CRAY-2, CRAY-s da sxva 

modelis swrafmoqmedebam wamSi 109-1010 operacias miaRwia am 
periodSi iaponiaSi maRali tempiT viTardeboda superkompiut-
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erebis warmoeba. iaponuri superkompiuteri wamSi 20 miliard 

operacisa asrulebda. 

1980-1990 wlebSi damzadebuli mravalprocesoruli kom-

piuterebis SemadgenlobaSi Sedioda ramdenime erTeuli an aT-

euli procesori. erTeulidan Tanamedrove mravalprocesoru-

li superkompiuteri Secavs aTasobiT paralelurad momuSave 

procesors. maTi swrafmoqmedeba wamSi 1012 operaciis Tanazo-
madia.  

maRalprocesoruli superkompiuteri Zalian Zviria. para-

eluri gamoTvlebis uzrunvelyofis ufro iafi xerxia ganawi-
lebuli gamoTvlebis teqnologia. 

ganawilebuli gamoTvlebiqselis saxiT gaerTianebuli ko-

mpiuterebis simravlis meSveobiT paraleluri gamoTvlebis 

organizebis xerxia. aseT gamoTvliT sistemebs multikompute-
ruli sistemebic ewodeba. 

ganawilebuli gamoTvlebi xSirad realizdeba kompiuteru-
li klasterebis meSveobiT. klasteri ewodeba lokalur qse-

lSi arsebul ramdenime kompiuters, romlebic gaerTianebulia 

gamoTvliTi procesis marealizebeli programuli uzrunvel-

yofis meSveobiT. 

dReisaTvis paraleluri gamoTvlebis organizebis yvelaze 

iafi saSualeba klasteruli sistemebia, radgan maT Sesaqmne-

lad SeiZleba gamoviyenoT ukve Cvens mflobelobaSi arsebuli 

kompiuterebi; oRond unda aRvniSnoT, rom  mravalproceso-

rul sistemebTan SedarebiT calkeuli kompiuterebis urTi-

erTdakavSirebiT warmoqmnili sistemebis arc SesaZleblobebi 

da arc swrafmoqmedeba maRali ar aris. 
bunebrivad ibadeba kiTxva, ra saWiroa zeswrafi kompitere-

bi. mixedavad imisa, rom kompiuterebis mwarmoebluroba yovel 

4-5 welSi praqtikulad ormagdeba, mainc arsebobs iseTi kla-

sis amocanebi, romlebisTvisac araa sakmarisi calkeuli kom-

piuteris mwarmoebluroba. aseTi amocanebia: 

■ bunebasa da teqnikaSi arsebuli mravali procesis maTe-

matikuri modelebis asagebad saWiro gamoTvlebi. giganturi 

gamoTvliTi resursebia saWiro amindis saimedo da xangrZli-
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vi vadiT prognozirebisaTvis, aerokosmosuri, maT Soris, sam-

xedro amocanebis gadasawyvetad, mravali sainJinro amocanebis 

Sesasruleblad da a. S.  

■ ramdenime terabaitis moculobas miRweul (1 terabaiti 
= 1024 gigabaits – 1012 baits) gigantur monacemTa bazebSi 
informaciis moZebna; 

■ inteleqtis modelireba. Tanamedrove kompiuterebis ope-

ratiuli mexsierebis moculoba, miuxedavad erTi SexedviT 

fantastikurad sididisa, adamianis mexsoerebis moculobis 

mxolod mcire nawilia.  

 

 

 

 

 

kompiuterebs; aseT kompiuterebs man mexuTe Taobis kompiute-

rebi uwoda da maT unda Seeviwrovebina meoTxe Taobis kompi-

uterebi. iaponeli konstruqtorebisaTvis rom daeswroT, ame-

rikelma da evropelma mwarmoeblebma am saqmeSi dasaxmareb-

lad subsidiebis Txovna dauwyes Tavis mTavrobebs. xmauriani 

dasawyisis miuxedavad garkveuli drois Semdeg naTeli gaxda 

mexuTe Taobis kompiuterebis damuSavebis iaponuri ideiis 
ararealoba da igi wynarad moixsna dRis werigidan. Tvisobri-

vad axal doneze gameorda bebijis droindeli situacia, ro-

desac ideam omdenad gaaswro dros, rom realobaSi ar aRmoC-

nda misi ganxorcielebisaTvis aucilebeli teqnologiuri ba-

za.  

sruliad moulodneli formiT moxda iseTi kompiuterebis 

realizeba, romlebsac mexuTe Taobis kompiuterebi SeiZleba 

ewodos. kerZod, kompiuteris zomebma saocari siswrafiT da-

iwyo Semcireba. 1989 wels firma Gard-ma gamouSva GridPad-
is saxelwodebis planSeturi kompiuteri. mas hqonda momcro 

ekrani, romelzec momxmarebels specialri kalmiT wera Se-

eZlo. GridPad-is msgavsma kompiuterebma naTlad dagvanaxa, 

rom srulebiT ar aris saWiro kompiuteri idges magidaze an 

mexuTe Taoba – mcire 

simZlavrisa da uCi- 

nari kompiuterebi 

1981 wels iaponiis mTavrobam ga- 

dawyvita 500 milioni dolari 

gamoeyo im nacionaluri kompani- 

ebisaTvis, romlebic Seqmnida xe- 

lovnuri inteleqtze dafuZnebul 
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saserveroSi – momxmarebels SeuZlia igi ataros, xolo se-

nsorulma ekranma da xelnaweri teqstis aRqmam aseTi kompi-

uteri ufro mosaxerxebeli gaxada. 

1993 wels gamoCenilma Apple Newton  modelma TvalnaT-

liv daamtkica, rom kompiuteri sruliad SesaZlebelia moTav-

sdes kaseturi pleeris zomis korpusSi. GridPad-is msgavsad 
Newton-Si informacia xelnaweris saxiT Seitaneboda; aman Ta-

vdapirvelad ramdenadme Seaferxa misi gavrceleba, magram Sem-

dgomSi personaluri eleqtronuli mdivnebad (Personal Digital 

Assistant - PDA), anu ubralod, jibis kompiuterebad wode-
buli msgavsi manqanebis samomxmarebli interfeisi srulyofi-

li iqna da man farTo popularoba moipova. evolucis morig 

etapad dRes mogvevlina smartfonebi. 
PDA-Si kalmis meSveobiT informaciis Setanis interfeisi 

srulyo masobrivi moxmarebisaTvis gankuTvnili jibis saqmiani 

kompiuterebis damamuSavebeli kompania Palm-is damaarsebelma 

jef hokinsma. igi ganaTlebiT inJineri iyo, magram Zalian in-

teresdeboda neirobiologiiT (mecniereba adamianis tvinze). 

man daadgina, rom xelnaweruli Setanis saimedoobis asamaR-

leblad saWiro iyo momxmareblisaTvis gveswavlebina mis mier 

damuSavebuli e. w. „Graffiti“ saxelwodebis teqnologia. aRni-

Snuli teqnologia advili Sesaswavli iyo, xolo misi saSu-

alebiT Sesrulebul xelnawers kompiuteri advilad aRiqvam-

da. Palm-is mier damuSavebulma jibis pirvelma Palm Pilot 

kompiuterma momxmarebelTa didi mowoneba daimsaxura, xolo 

kompiuterul teqnologiaSi erT-erT saukeTeso miRwevad mi-

Cneulma „Graffiti“ teqnologiam damajereblad daamtkica, rom 

praqtikaSi warmatebiT SesaZlebelia gamoyenebuli iyos nebis-

mieri genialuri gamogoneba 

PDA-s mflobelebi aRmerTebdnen sakuTar mowyobilobas da 

gulmodgined iyenebdnen mas sakuTari ganrigisa da kontaq-

tebis marTvisaTvis. 1990-ian wlebSi Zalian gavrcelda fiWu-

ri telefonebi. IBM firmam fiWuri telefoni CaaSena PDA-

Si da am gziT Seqmnil mowyobilobas „smartfoni“ewoda. Si-

mon-ad wodebul pirvel smartfonSi informaciis Sesatanad 
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gamoiyeneboda sensoruli ekrani. misi wyalobiT momxmarebls 

SeeZlo gamoeyenebina rogorc PDA-is, aseve fiWuri telefo-

nis, eleqtruli fostis, yvela SesaZlebloba, Tavi gaerTo 

TamaSebiT. mcire zomebisa da dabali Rirebulebis gamo smar-

tfonebi Zalian swrafad gavrcelda. didi popularoba moipo-

va Apple iPhone da Googl Android platforebma. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

yovelive zemoT aRniSnulis miuxedavad jibis kompiutere-

bic ver gadaiqca namdvil revoluciuri nakeTobebad. gacileb-

iT mniSvnelovani aRmoCnda sayofacxovrebo teqnikaSi, saaTeb-

Si, sabanko baraTebSi da uamrav sxva mowyobilobaSi CasaSene-

beli e.w. „uCinari“kompiuterebi. am tipis procesorebs aqvs 
farTo funqciuri SesaZleblobebi da, sakmao zomieri fasis 

pirobebSi, gamoyenebis variantebis aranakleb farTo speqtri. 

CamoTvlili kompiuterebi 1970-iani wlebidan gamoCnda da 

mniSvnelovnad gaafarTova aTasobiT sayofacxovrebo da sxva 

mowyobilobebis SesaZleblobebi; miuxedavad amisa, jer kidev 

gadauwyvetia erT Taobad maTi gaerTianebis sakiTxi. msoflio 

109 - 1012 107 

konveierul-veqtoruli, matri-

culi, mravalprocesoruli. 

multikompiuteruli sistemebi 
IV Taoba 

I Taoba 10-20 aTasi 100 neimaniseuli erTprocesoruli 

II Taoba 
100 aTasi – 

-3 milioni 1000 

neimaniseuli erTprocesoruli. 

periferiuli procesorebis 

gamoCena 

III Taoba 100 milioni 10000 

centraluri procesori + Seta- 

na/gamotanis arxebi; salturi 

arqiteqtura 

0-ovani 

Taoba 
kalkulatorebisa da ENIAC-amdeli kompiuterebis Taoba  

V Taoba paradigmas Secvla: mcire zomisa dauCinari kompiuterebis Taoba 

max swraf- 

moqmedeba 

(oper./wm) 

operatiuli 

mexsierebis 

max tevadoba 

(Kbaiti) 

arqiteqtura 
Taobe- 

bi 

cxr. 1.1.kompiuterebis Taobebis zogadi daxasiaTeba 
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mrewvelobis ganviTarebaSi uCinari kompiuterebis gavlena Za-

lian didia da wlebis gasvliT TandaTan izrdeba. amgvari ko-
mpiuterebis Taviseburebaa is, rom maTi aparaturuli da pro-

gramuli uzrunvelyofa xSirad TanadamuSavebis meTodiT 

proeqtdeba. 

cxril 1.1-Si mocemulia kompiuterebis Cvens mier SemoTa-

Tavazebuli Taobebis zogadi daxasiaTeba 

                  sabolood SeiZleba davaskvnaT, rom 

                            pirveli Taobas miekuTvneba milaku- 

ri, meore Taobas – tranzistoruli, xolo  mesame Taobas – 
integraluri kompiuterebi; meoTxe Taobas faqtobrivad SeiZ-
leba personaluri kompiuterebi mivakuTnoT. rac Seexeba me-
xuTe Taobas, isini ufro asocirdeba ara konkretul arqiteq-

turasTan, aramed paradigmis SecvlasTan. momavlis kompi-

uterebi yvela moazrebad mowyobilobaSi CaSendeba da amiT ma-

rTlac uCinar kopiuterebad gadaiqceva. isini mtkiced damkvi-

drdeba yoveldRiur cxovrebaSi – gagviRebs kars, CagvirTavs 

naTuras, gagvinawilebs fuls, mogvemsaxureba maRaziaSi da 

aTasobiT sxva funqcias Segvisrulebs. amerikeli informati-

kos mark vaizeris (Mark D. Weiser, 1952 – 1999) mier damuSa-

vebulma am modelma miiRo sayovelTao kompiuterizaciis 
saxelwodeba, romelsac dRes yvelgan SeRwevad kompiute-
rizaciasac uwodeben. igi msoflios samrewvelo revoluciaze 

ufro radikalurad Secvlas uqadis. 

 
 
 
 
 
 
 
 
 
 
 

reziumes magier 
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2.1. personaluri kompiuterebis istoria 

da arqiteqtura 

 

 

 

 

universaluri funqciuri SesaZleblobebis mqone samagido mik-
rokompiuters. es ukanaskneli, Tavis mxriv, iseTi kompiute-

ria, romelSic centralur procesorad mikroprocesoria ga-

moyenebuli. 

zemoT aRniSnulidan gamomdinare, mikroproceseris meSveob-

iT iqna agebuli mikrokompiuteri, xolo es ukanaskneli maSin 

gardaiqmna personalur kompiuterad, rodesac moxerxda sayo-

yofacxovrebo xelsawyosTvis damaxasiaTebeli maxasiaTeblebiT 

misi aRWurva! 

kompiuterebis mesame Taobamde procesori kompiuterTan 

erTad aigeboda: mrewveloba procesorebs dasrulebuli pro-

duqciis ar awarmoebda. mesame Taobis kompiutrebis asagebad 

integraluri sqemebis gamoyenebis wyalobiT moxerxda proce-

soris funqciebis Semsrulebeli mobiluri mikrosqemis Seqmna, 

romelsac mcire gabarituli zomebs gamo mikroprocesori ew-
oda. aqve aRvniSnavT, rom mikroprocesoris Tvisebebs Soris 
mTavaria ara marto misi mcire zomebi, aramed is. rom igi mo-

bilurobis unaris mqone procesoria. vinaidan dRes nebismieri 

procesori mikroprocesoris saxiT mzaddeba, amitom xSirad 

terminebs „procesorsa“ da „mikroprocesors“ sinonimebadac 

viyenebT. 

II Tavi 

personaluri kompiuteri  

 

personaluri kompiuteri (Person- 

al Conputer,  PC)  ewodeba  sayofacxov- 

  rebo xelsawyos maxasiaTeblebisa da  

 

 
 

 

pirvelad iyo ... mi-
kroprocesori!   
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 mikroprocesoris gamoyenebiT agebulma kompiuterma mik-
krokompiuteris saxelwodeba miiRo, romelic 1980-iani wle-

bis bolomde dominirebda; 1990-iani wlebis dasawyisidan ze-

moT aRniSnuli cvlilebis gamo igi Secvala saxelma „perso-
naluri kompiuteri“. dRes teqnikur literaturaSi orive 

termini gamoiyeneba. 

personaluri kompiuteris genezisis saTaveSi, rogorc ze-

moT aRvniSneT, dgas mikroprocesori, rac imis mtkicebis sa-

Sualebas gvaZlevs, rom pirvelad iyo ... mikroprocesori! aR-

niSnulis gamo mokled SevexebiT misi warmoSobis istorias. 

wina saukunis 60-ian wlebis bolos kalkulatorebis mwar-

moebelma iaponurma kompania Busicom-ma gadawyvita Seeqmna ga-

umjobesebuli teqnikuri maCveneblebis mqone daprogramebadi 

kalkulatori. mis asagebad saWiro iyo originaluri kons-

truqciis mqone sxvadasxva saxis 12 mikrosqema. am periodSi 
mikrosqemebs amzadebda specializebuli firmebi, romelTa So-

ris maSin (da axlac!) erT-erT mowinaved iTvleboda firma 

Intel da swored mas SeukveTes aRniSnuli mikrosqemebis da-

mzadeba. Intel-is xalmZRvanelobam am SekveTis Sesruleba da-

avala TavianT TanamSromlebs ted hofs (Ted Hoff),federiko 
fadjinis (Federico Faggin) da sten meizors (Sten Mazor). es 

sameuli dasmuli amocanis gadawyvetas inovaciurad miudgnen 

da winadadeba wamoayenes erTmaneTisagan gansxvavebuli 12 mi-
krosqemis nacvlad daemuSavebinaT kaJbadis erT kristalze 

ganTavsebuli universaluri mikrosqema, romelic Tormetive 

mikrosqemis funqcias Sesrulebda da centraluri procesis 

msgavsad imuSavebda. mcire zomebisa da centralur procesor-

Tan msgavsebis gamo mas mikroprocesori uwodes. maTi winada-

deba firmam moiwona, ris Semdeg hofma daamuSava mikroproce-
soris arqiteqtura, meizorma – brZanebaTa sistema, xolo  

fedjinma TviT mikrosqema daaproeqta. maTi realizebis gziT 

1971 wlis 15 noembers firma Intel–ma saqveynod warmoadgina 

i4004-ad  wodebuli 2300 tranzistorisagan agebuli pir-

veli 4-Tanrigiani mikroprocesori, romlis taqturi sixSire 

108 kiloherci iyo. i4004-is Seqmna ara marto gamoTvliTi 
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teqnikis specialistebisaTvis, aramed rigiTi adamianebisaTvis 

xelmisawvdomi personaluri kompiuteris Seqmnisaken gada-

dgmuli pirveli nabiji iyo. 1972 wlis aprilSi firma Intel-

ma daamzada 0,5 megaherciani taqturi sixSiris 8-Tanrigiani 
mikroprocesori i4008. mis bazaze 1993 wels Intel-ma Seiqmna 

Intellec-8 saxelwodebis pirveli mikrokompiuteri. 
pirvel mikrokompiuterebze muSaobisaTvis aucilebeli iyo 

daprogramirebis codna, ris gamoc maT masobriv momxmarebel-

Ta Soris warmateba ver moipova. am kompiuterebis fasic ar 

iyo maincdamainc dabali – igi 2500 dolaramde Rirda. gasa-

iafeblad mwarmoeblebs azrad mouvidaT moesinjaT „kompiut-

er-konstruqtoris“ Seqmnis idea: momxmareblebs SesTavazes 

detalebis nakrebi da maTi awyobis instruqcia, romlis da-

xmarebiTac mas mirCilvis wesiT unda SeerTebina detalebi da 

moexdina awyobili kvanZebis testireba. am kompiuterebs ar 

hqonda arc klaviatura, arc displei da arc xangrZlivi 

droiT Semnaxveli mexsiereba. programebi momxmarebels wina 

panelze arsebuli tumblerebis gadarTvebis gziT Tavad unda 

Seetana, xolo Sedegebi Suqdioduri indikatorebidan wa-

ekiTxa. kompiuter-konstruqtorebs warmoadgenda Micral, SCE-

LBI-8H, Mark 8 tipis mikrokompiuterebi. maTi Rirebuleba 

iyo daaxloebiT 500-600 dolari, magram aseTi dabali fasis 

miuxedavad, momxmareblebi gulgrilni darCnen maT mimarT. pi-

rveli mikrokompiuteri, romelmac miiqcia momxmarebelTa yu-

radReba iyo amerikuli kompania MITS (Micro Instrumentation and 

Telemetry Systems)-is mier 1975 wels damzadebuli kompiuteri 

Altair 8800, romelSic gamoyenebuli iyo firma intel–is mier 

damzadebuli i8080 tipis mikroprocesori. misma Semqmnelma 

henri edvard robertsma (Henry Edward Roberts;1941-2010) 
kompiuterSi gamoiyena sistemuri dafa, romlis budeebSi Tav-

sdeboda procesori, mexsiereba da sxva saWiro mowyobilobe-

bi. masSi realizebuli iqna kompiuteris Ria arqiteqturis 
principi. Ria arqiteqturis dros saqveynod cxaddeba ko-

mpiuteris specifikacia da kompiuteruli aqsesuarebis damam-

zadebel sxvadasxva firmas kompiuteris srulyofis proces-

https://ru.wikipedia.org/w/index.php?title=MITS&action=edit&redlink=1
https://ru.wikipedia.org/wiki/1941_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/2010_%D0%B3%D0%BE%D0%B4
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Si monwileobis SesaZleblobas eZleva. es aumjobesebs si-

stemis rogorc teqnikur, ise ekonomikur maCveneblebs. 

 

 

 

sis (Steven Poul “Steve” Jobs; 1955-2011), stiven geri (stiv) 

vozniakis (Stephen Gary „Steve“ Wozniak;1950) saxelebsa da 

maT mier daarsebul kompania Apple-Tan (ing. Apple - vaSli), 

sadac 1976 wels Seiqmna adreuli personaluri kompiuteri 

Apple-1, xolo 1977 wels - Apple-2.  

arsebuli mikrokompiuterisagan personaluri kompiuteri 

ZiriTadad imiT gansxvavdeba, rom masze muSaoba SeuZlia ara 

marto gamoTliTi teqnikis specialistebsa da damprogrameb-

lebs, aramed nebismieri sxva profesiis momxmarebels, maT So-

ris moswavleebsa da studentebsac. personaluri kompiuteris 

mowyobilobebis SemadgenlobaSi gaiTvaliswineba grafikuli 

displei, mosaxerxebeli klaviatura da printerebi. 1978-1979 
wlebSi aRniSnul kompiuterebSi gamoCnda gamoyenebiTi prog-

ramuli uzrunvelyofa – teqsturi redaqtori WordStart  da 

cxriluri procesori VisiCalc. 

personaluri kompiuterebis popularobam ramdenadme Seam-

cira moTxovnileba did da mini-komiuterebze. aman seriozul-

ad SeaSfoTa kompiuterebis ZiriTadi mwarmoebeli kompania 

IBM da man 1979 wels gadawyvita CarTuliyo personaluri 

kompiuterebis warmoebis procesSi. fuladi saxsrebis dasazo-

gad kompaniis xelmZRvanelobam personaluri kompiuterebis 

warmoebaze pasuxismgebel qveganyofilebebs neba darTo kons-

truirebisaTvis sxva firmebis mier damuSavebuli blokebic 

gamoeyenebina, ramac kompiuterul samyaroSi sabolood daam-

kvidra «Altair 8800»kompiuteris Semqmnelebis mier Semotani-

li personaluri kompiuteris  Ria arqiteqturis principi: 
personaluri kompiuterebi gardaiqmna da dRemde rCeba Ria 

arqiteqturis mowyobilobebad.  

 sakuTari pirveli personaluri kompiuteri IBM firmam 

1981 wlis 12 agvistos daamzada da mas IBM PC  uwoda. am 

termin «personaluri konstruqtoris» 

gamoCna dakavSirebulia amerikeli spe- 

cialistebis stiven pol (stiv) job- 
 

personaluri kompi-

uteris „dabadeba“ 

https://ru.wikipedia.org/wiki/1950_%D0%B3%D0%BE%D0%B4
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kompiuteris pirvel 5150 modelSi man gamoiyena Intel-is mier 

damuSavebuli 4,77  mghc taqturi sixSiriani i8088 mikropro-
procesori. operatiuli mexsierebis moculoba 64 kilobait-

is toli iyo. kompiuterze ar iyo gare (xangrZlivi drois) 

mexsiereba. am procesorisaTvis firma Microsoft-ma daamuSava 

axali operaciuli sistema MS-DOS. kompiuterze SeiZleboda 

10 an 20 megabaitis moculobis xisti diskis dayeneba. man 

swrafad moipova didi popularoba da damzadebis pirvelsave 

wels 136000 aseTi kompiuteri gaiyida. es fantastikur 

warmatebad CaiTvala, ris gamoc zemoT aRniSnuli TariRi 

personaluri kompiuteris „dabadebis“TariRad iqna miCneuli. 

ufro metic, 1981 wlis msoflios nomer pirvel adamianad 

pirvelad (da ukanaskneladac!) ara romelime gamoCenili 

moRvawe, aramed personaluri kompiuteri iqna miCneuli. 

dajildoebis ceremoniaze Jurnal „Time“-isgamomcemelma jon 

meerma es ase axsna: „1981 wlis jildos kandidatad SeiZleba 

ramdenime adamiani wargvedgina, magram verc erTi maTganis 

Rvawli ver Seedreboda imas, rac SeZlo sayovelTaod 

xelmisawvdom kompiuterma“. 
1984 wels iqna damzadda  PC AT (Advansed Technoljgy – srul-

yofili teqnologia) saxelwodebis momdevno modeli. am mo-

delSi gamoyenebuli iyo 20mghc-mde sixSiriani i80286 pro-
cesori. amiT damTavrda kompaniis lideroba. i80386 proceso-

ris bazaze agebuli „IBM-SeTavsebadi“pirveli kompiuteri 

daamzadaCompaq Computers kompaniam. igi iyo pirveli 32-
Tanrigiani procesori,romelmac daudo saTave IA-32 (32-
bitIntel  Architecture) arqiteqturis mqone procesorebis ojaxs. 

1984 welsfirmam Apple daamzada Macintosh (ing. Macintosh 

wyalgaumtari, reziniani materia) saxelwodebis personaluri 
kompiuteri, romelSic sakomando striqoniani interfeisis na-
cvlad pirvelad iqna gamoyenebuli amerikeligamomgoneblis du-
glasenelbartis (Douglas Carl Engelbart, 1925-2013) mier ga-

mogonebuli grafikuli samomxmareblo interfeisi. am inter-

feisTan muSaobisaTvis aseve pirvelad daiwyo engelbartis mi-

https://ru.wikipedia.org/wiki/1925_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/2013_%D0%B3%D0%BE%D0%B4
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er 1968 wlis 9 maiss gamogonenebuli mausis farTo gamoyene-
ba (igi man 1970 wels daapatenta). aRaniSnavia, rom engelber-
tis mieraa gamogonebuli hiperteqsti (hiperteqsti aRniSnavs 

jvaredi mimarTvian teqstur gverdebs) da teqsturi redaqtori 
(teqsturi redaqtori ewodeba zogadad teqsturi monacemebisa da 
kerZod teqsturi failebis Sesaqmnelad gankuTvnil damoukidebel 

programul kompleqss an am kompleqsis komponents). 

Tavdapirvelad Macintosh-is saxelwodebis kompiuterebSi 

gamoyenebuli iyo mikroprocesorebi Motorola, romlebic Sem-

deg Seicvala IBM-is mier damuSavebuli ufro mZlavri Pow-

erPC mikroprocesoriT. 2006-wlidan Apple firma gadavida 

Intel-is mier gamoSvebul mikroprocesorebze. aRsaniSnavia is 

faqti, rom  konkurentebisagan gansxvavebiT, sakuTari kompi-

uterebisaTvis igi TviTonve qmnis Mac OS saxelwodebis ope-

eraciul sistemas.  

 

 

 

wamyvan kompaniad. cota mogvianebiT misi konkurenti gaxda fi-

rma AMD (Advanced Micro Devices – „mowinave mikromowyobilobebi“). 
dRes swored isinia personaluri kompiuterebisaTvis gaTva-

liswinebuli mikroprocesorebis damamzadebeli ZiriTadi fi-

rmebi. garkveuli perodis ganmavlobaSi maT konurencias uwev-

da iseTi firmebi, rogoricaa Apple Computer, IBM da Motoro-

la. 
mikroprocesoruli teqnikis ganviTarebaSi umniSvnelovanes 

etapis dasawyisi gaxda 1989 weli, rodesac Intel-ma gamouSva 

mikroprocesori i80486. am procesoris mier SemoTavazebul 

pirvel siaxles warmoadgenda centralur procesorSi mcur-
avmZimian ricxvebze ariTmetikuli operaciebis Semsrulebeli 

maTematikuri Tanaprocesoris integrireba. garda amisa, am mi-
kroprocesorSi realizebuli iyo konveieri, romelic manamade 

mxolod superkompiuterebSi iyo gamoyenebuli.  

1993 wels Intel-ma daamzada mikroprocesori Pentium, ro-

melSic pirvelad ganxorcielda gadasvlebis winaswarmtyve-

mikroprocesore-
bis evolucia  

 pirveli mikroprocesoris damzadebidan 

dRemde firma Intel-i rCeba msoflioSi mi- 

kroprocesorebis  damamzadebel erT-erT 
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leba. gadasvlebis winaswarmetyvelebis arsia is, rom piro-
biTi gadasvlis (magaliTad, ganStoebis) brZanebis Sesrule-

bisas pirobis gaanalizebamdemikroprocesoris specialuri 
blokigansazRvravs gadasvlis yvelaze mosalodnel mimarTu-

lebas. procesori mexsierebidan iwyebs programis nawinaswar-

metyvelebi ganStoebis Sesabamisi brZanebis amorCevasa da Se-

srulebas. radgan SesaZlebelia, rom ganStoebis mimarTuleba 

arasworad yofiliyo amorCeuli, amitom miRebuli Sedegebi 

Caiwereba ara mexsierebaSi, aramed registrebSi da grovdeba 
Sedegebis specialur buferSi. pirobis gaanalizebis Sedegad 

Tu aRmoCnda, rom gadasvlis mimarTuleba swored iyo nawina-

swarmetyvelebi, maSin yvela miRebuli Sedegi buferidan gada-

iwereba daniSnulebis adgilze da programis Sesruleba gag-

rZeldeba Cveulebrivi TanamimdevrobiT. nawinaswarmetyvelebi 

mimarTuleba Tu araswori aRmoCnda, maSin buferSi arsebuli 

Sedegebi waiSleba (e. i. buferi gaiwmindeba) da gauqmdeba kon-

veieris mier brZanebebis Sesrulebis Sedegad miRebuli Sede-

gebi. konveierSi daiwyeba saWiro ganStoebidan brZanebebis Ca-

tvirTva. 

optimaluri mwarmoeblurobis uzrunvelyofisaTvis gadas-

vlebi maqsimalurad zustad unda iyos nawinaswarmetyvelebi.  

sawinaaRmdego SemTxvevaSi konveieris mier Catarebuli muSa-

oba fuWi aRmoCndeba. maqsimaluri efeqturobisaTvis amorCe-

uli gadasvlebidan 80% mainc unda iyos swori. Tanamedrove 

procesorebisaTvis igi 95%-ze aranaklebia.  

1993 wlis bolos firmebma Apple Computer, IBM da Mo-

torola erToblvad daamuSava RISC arqiteqturis superskalaru-

li mikroprocesori Power PC. 1994 wels misi gamoyeneba 

daiwyo kompiuterebSi Macintosh. ganvixiloT ra SesaZleblo-

bebs aZlevs RISC arqiteqtura da superskalaruloba proces-

ors.   

superskalaruli ewodeba procesors, romlisgamomTvlel 

birTvSi aris ramdenime erTnairi funqciuri kvanZi (e. i. ramd-

enime alm, maTematikuri Tanaprocesori, mamravlebeli anu 

Integer multiplier, Zvris mowyobiloba da a. S), rac mas aZlevs 
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radenime instruqciis (brZanebis) erTdroulad Sesrulebis 

un-ars, rasac instruqciebis doneze informaciis damuSavebis 
un-ari ewodeba. instruqciebis nakads gegmavs ara statikuri 
ko-mpilatori, aramed dinamikuri gamomTvleli birTvi.  

RISC (Reduced Instruction Set Computer – brZanebebis Semcirebuli na-

krebiani kompiuteri) arqiteqtura ewodeba mikroprocesoris is-

eT arqiteqturas, romlis drosac instruqciebis (brZanebebis) 

gamartivebis wyalobiT advildeba maTi dekodireba. garda ami-

sa, RISC arqiteqturis dros yvela brZaneba erTnairi sigrZi-

saa, rac aadvilebs mexsierebidan maT amorCevas. dekodirebisa 

da mexsisierebidan amorCevis zemoT aRniSnuli novaciebi ama-

Rlebs mikroprocesoris swrafmoqmedebas. 

superskalurobisa da, RISC arqiteqturis wyalobiT Po-

wer PC mikroprocesori erT taqtSi sami brZanebis Sesrule-

bas axerxebda. yvela wina mikroprocesori iyenebda rTul 

CISC (Complex Instruction Set Computing anu Complex Instruction Set Com-

puter) brZanebebs, an miekuTvneboda RISC-birTvis mqone CISC-

procesorebis jgufs; maTSi gamoyenebuli brZanebebis sigrZe 

8-dan 108 bitamde farglebSi icvleboda da amitom aseT mi-

kroprocesorebs uxdeboda damatebiTi dro daexarja brZanebe-

bis amorCevasa da dekodirebaze. 

Power PC procesorebis Rirseba isic iyo, rom isini (603 
da 604 modelebidan dawyebuli) moixmarda dabal simZlavres. 

energiis dasazogad maTi yvela dautvirTavi elementi ganir-

Tveboda kvebis wredidan da mas mxolod saWiroebisamebr mi-

uerTdeboda. 

miuxedavad zemoT CamoTvlili Rirsebebisa, 2000 wlis da-

sawyisSi Power PC procesoris platformis ganviTareba CixSi 

Sevida. axali arqiteqturis mikroprocesorebis damuSaveba 

did drosa da fulad danaxarjebs moiTxovda, amitom 2006 
wels Apple firmam gadawyvita kompiuteri Macintosh gadaeyva-

na Intel–is kompiuterebze. 

2000 wlis martSi AMD firmam  daamzada Athlon K7 sa-

xelwodebis miokroprocesori, romlis taqturma sixSirem pi-
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rvelad gadaaWarba 1 gigahecs. aman mikroprocesoruli teqni-

kis bazarze firmis pozicia gaamyara.   

2003 wlis seqtemberSi AMD firmam pirvelad personalu-

ri kompiuterebisaTvis warmoadgina 64-Tanrigiani mikroproce-
sori Athlon 64. 

mikrocesorebis sferoSi 2005 wlis yvelaze mniSvnelovan 

movlenas warmoadgenda bazarze orbirTvuli centraluri 
mikroprocesoris gamoCena. birTvi mikropocesoris nawilia, 

romelic Seicavs brZanebaTa erTi nakadis Sesasruleblad sa-

Wiro yvela funqciur bloks pirveli orbirTvuli mikropro-

cesori iyo firma Intel–is mier gamoSvebuli mikroprocesori 

Pentium D da firma AMD-s mier gamoSvebuli mikroproceso-

ri Athlon 64X2. erT-erT yvelaze revoluciur mravalbirT-

vul mikroprocesorad aRiares firma Intel–is mier 2006 
wels damuSavebuli mikroprocesorebis axali mwkrivi 

IntelCore 2 Duo. 
dReisaTvis bazarze ZiriTad mikroprocesorebad iTvleba 

2-dan 8-mde birTvis mqone mravalbirTvuli mikroprocesorebi. 

maT Soris aRsaniSnavia 2011 wels Intel-is mier damuSavebuli 

axali Taobis orbirTvuli IntelCore i3, oTxbirTvuli 
IntelCore i5 da IntelCore i7,agreTveAMD-s mier damuSavebuli 

orbirTvuli AMD A4, sambirTvuli AMD A6, oTxbirTvuli 

AMD A8 da rvabirTvuli AMD FX-8150 mikroprocesorebi. 

 

2.2. personaluri kompiuterebis 

klasifikacia 

 

kompiuterebis klasifikaciisagan gansxvavebiT arsebobs per-

sonaluri kompiuterebis specifikuri klasifikacia. persona-

luri kompiuteris momxmarebelTa moTxovnebis dasakmayofile-

blad, nakeTobis gasaiafeblad, im periodisaTvis uaxloesi op-

eraciuli sistema Windows 98-is mxardasaWerad da axali te-

qnologiebis dasanergad Intel da Microsoft korporaciebma da-

amuSava personaluri kompiuterebis specifikacia PC’99 Sys-

tem Design Guide („PC’99 sistemis daproeqtebis saxelmZRva-
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nelo“, romelmac 1999-2000 wlebSi gansazRvra personalu-

ri kompiuteris saxe. am specifikaciis Sesabamisad personalu-

ri kompiuterebi Semdeg xuT saxed iqna dayofili: 

1. samomxmareblo personalur kompiuterebad (Consumer 

PC). isini lokaluri qselis gareT arsebul, oRond globa-

luri qselis SemadgenlobaSi Semaval SONO seqtorSi samuSa-

odaa gankuTvnili (Small Office /Homo Office – mcire ofisi/saojaxo 

ofisi). aseTi kategoriis kompiuterebs aqvs SedarebiT mZlav-

ri grafikuli kontroleri da gamoiyeneba swavlebisaTvis, ga-

sarTobad (TamaSebisaTvis) da a. S. rekomendebulia maTSi ga-

momoyenebuli iyos Compaq, Intel da Microsoftkompaniebis mier 

1997 wels damuSavebuli Device Bay standarti, romelic ko-

rpusis gauxsnelad da kompiuteris gadautvirTavad perife-

riis Secvlis saSualebas iZleva.   

2.saofise personalur kompiuterebad (Office PC). saofise 

personaluri kompiuteri samomxmareblo personaluri kompi-

uterisagan ZiriTadad gansxvavdeba flobis SedarebiT dabali 
saerTo RirebulebiT, gadaweradi BIOS-is arsebobiT, Soridan 

CatvirTvis SesaZleblobiTa da lokalur gamoTvliT qselSi 

muSaobis SesaZleblobiT. 
flobis saerTo Rirebuleba (ingl. Total Costof Ownership, TCO) 

ewodeba im RirebulebaTa jams, romlebic unda gaiRos mflobelma 
garkveuli obieqtis dauflebis momentidan mflobelobis uflebidan 
gamosvlamde; masSi Sedis flobasTan dakavSirebuli yvela valdebu-
lebis SesrulebisaTvis gaweuli xarjebic. 

3. garTobisaTvis gankuTvnili personaluri kompiuterebad 
(Entertainment PC). maT aqvs Hi-Fi(High Fidelity – maRali sizuste, 

maRali sandooba) klasis audiosistema, mTel ekranze DVD fil-

mebis Cvenebis unaris mqone maRalmwarmoebluri samganzomile-

biani grafikuli kontroleri da cifruli telexedva  (Digi-

tal TeleVision - DTV); garda amisa, isini SeiZleba USB-s an Fire-

wire-s (USB –Universal Serial Bus – universaluri mimdevrobiTi salte; 

Firewire – maRalCqarosnuli mimdebrobiTi salte) meSveobiT mivuerT-

oT sxvadasxva multimediur mowyobilobas – komkoderebs, vi-

deomagnitofonebs da a. S. (komkoderi ewodeba konstruqciulad gaer-
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Tianebul mcire gabaritian satelevizio kamerasa da kasetur videomagni-
tofons; videomagnitofoni SeiZleba xistad iyos CaSenebuli komkoderSi, an 
SeiZlebi mas exsnebodes).  

4. mobilur personalur kompiuterebad (Mobile PC), rom-

lebic gamoirCeva mcire gabaritebiT, woniT, dabali moxma-

rebuli eleqtruli energiiTa da akumulatoris daumuxtavad 

xangrZlivad muSaobiT.  

5. muSa sadgurebad (Workstation). isini gankuTvnilia 

resurstevadi amocanebisaTvis, romelTa gadasawyvetad saWi-

roa intensiuri gamoTvlebi (samganzomilebiani modelireba, 

programuli uzrunvelyofis damuSaveba da a. S.). 

Tanamedrove personaluri kompiuterebi mniSvnelovnad gan-

sxvavdeba Tavisi winaprebisagan – dRes maTSi gamoiyeneba uax-

loesi teqnologiebi. kompania Intel-ma daamuSava «mesame Ta-
obis Setana-gamotanis»koncefcia(3GIOteqnologia - «Third 

Generation Input - Output»), romlis safuZvelze Seiqmna PC’2003 

specifikacia (nax. 2.1). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3GIOarqiteqturaSi Semotanilia siaxleebi. magaliTad, 

grafikuli kontrolerisaTvis gamoyenebuli AGP salte ic-

vleba PCI-X interfeisiT. aseve, mosalodnelia, rom xist di-

nax.2.1.3GIO teqnologiis arqiteqtura 
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ATA 

PCI-X 

centraluri pro-

cesori (CPU) 

PCI sloti 

PCI sloti 
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grafikuli baraTi 

(Graphic Card) 

xma (Sound Chip) 

modemi (Modem 

Chip) 

qseli (Gigabit 

EtherNet) 

operatiuli mexsier- 

eba (RAM) 

xisti diskiani gare 

mexsiereba (HDD) 

CrdiloeTis xi- 

di(North Bridge) 

samxreTis xi- 

di(South  Bridge) 



84 
 

skebTan kavSirisaTvis moxdes Serial ATA-sa da USB 2.0-is in-

tegrireba. am specifikaciis realuri danergva 2005 wlidan 

daiwyo.  

 

2.3. personaluri kompiuterebis agebis 

magistralur-moduluri principi 

 

klasikuri gamomTvleli manqanis struqturis (nax. 1.3) 
Tanaxmad personaluri kompiuteri Sedgeba procesorisagan, 

Siga (operatiuli) mexsierebisagan, gare mexsierebisagan, Seta-

nisa da gamotanis mowyobilobebisagan. maT bolo wlebSi da-

emata qseluri mowyobilobebic (nax. 2.2). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

procesors uxdeba monacemebi gacvalos mravalricxovan 

mowyobilobebTan (Siga mexsierebasTan, Setania mowyobilobeb-

Tan, gamotanis mowyobilobebTan da a. S.). TiToeulTan dasa-

kavSireblad procesorisaTvis gancalkevebuli arxis gamoyofa 

SeuZlebelia. amis nacvlad gamoiyeneba kavSiris saerTo xazi, 

romelic TiToeulma mowyobilobam SeiZleba rigrigobiT ga-

moiyenos. aseT sainformacio arxs ewodeba salte. salte (anu 
magistrali) warmoadgens personaluri kompiuteris ramdenime 

mowyobilobas Soris monacemebis gasacvlelad gankuTvnili 

nax. 2.2 personaluri kompiuteris agebis magistralur- 
          -moduluri arqiteqtura  

k 

procesori 

monacemebis salte (8, 16, 32, 64 biti)  

misamarTis salte (16, 20, 24, 32, 36, 64 biti)  

marTvis salte   

Setanis mo- 

wyobiloba 

k 

gamotanis mo- 

wyobiloba 

k 

qseluri mo- 

wyobiloba 

k 

gare mex- 

siereba 

Siga (operati- 

uli mexsiereba magistrali 
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xazebis jgufs. tradiciulad salte iyofa Semdeg sam nawi-

lad (ix. nax. 2.2): monacemebis salted, misamarTis salted da 

marTvis salted. gavecnoT TiToeul maTgans.  

monacemebis salte.am saltiT sxvadasxva mowyobilobas 

erTmaneTs awvdis monacemebs. magaliTad, operatiuli mexsier-

ebidan wakiTxuli monacemebi SeiZleba dasamuSaveblad gadaec-

es procesors, xolo ukve damuSavebuli monacemebi Sesanaxad 

gadaigzavnos operatiul mexsierebaSi. amgvarad, monacemebis 

saltiT monacemebi mowyobilobidan mowyobilobas SeiZleba 

gadaeces operatiuli mexsierebis gavliT.  

monacemebis saltis Tanrigianoba procesoris Tanrigiano-

biT, e.i. orobiTi Tanrigebis im raodenobiT ganisazRvreba, 

romlebic procesorma SeiZleba erTi taqtis ganmavlobaSi da-

amuSaos. procesorebis Tanrigianoba kompiuteruli teqnikis 

ganviTarebis kvalobaze izrdeba da dReisaTvis misma sididem 

64 bits miaRwia. 
misamarTis salte.mowyobilobas an mexsierebis ujreds, 

romelSic gadaigzavneba, an romlidan waikiTxeba monacemebi, 

irCevs procesori. TiToeul mowyobilobas an operatiuli me-

xsierebis ujreds aqvs sakuTari misamarTi. misamarTebi gada-

igzavneba misamarTis saltiT, amasTanave am saltiT misamarTe-

bi gadaicema erTi mimarTulebiT – procesoridan operatiuli 

mexsierebisaken an mowyobilobisaken. maSasadame, misamarTis sa-

lte calmxriv mimarTuli saltea.  

misamarTis saltis Tanrigianobas gansazRvravs operatiuli 

mexsierebis ujredebis raodenoba, romlebsac SeiZleba hqon-

des unikaluri misamarTebi. mexsierebis damisamarTebadi ujre-

bis raodenoba SeiZleba gamoviangariSoT formuliT: N = =2
i
, 

sadac i  aris misamarTis saltis Tanrigianoba. 

misamarTis saltis Tanrigianoba mudmivad izrdeba da Pen-

tium Edition procesorebis SemTxvevaSi 64 bits miaRwia. amgva-
rad, aseT procesorebSi arsebobs N = 2

64raodenobis damisa-

marTebadi ujredebi. maTi erTobloba warmoqmnis procesoris 
samisamarTo sivrces da es sivrce gansazRvravs misamarTis 

saltis Tanrigianobas. 
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marTvis salte. marTvis saltiT gadaicema magistralSi 

informaciis gacvlis xasiaTis ganmsazRvreli signalebi, rom-

lebsac marTvis signalebi ewodeba. isini gansazRvravs mexsi-
erebidan wakiTxvis Tu mexsierebaSi Caweris operaciaa Sesas-

rulebeli, maTve unda moaxdinos mowyobilobebs Soris info-

rmaciis sinqronizeba 
magistralze mierTebuli mowyobilobebis urTierT-

zemoqmedeba.procesorma magistralis meSveobiT monacemebi 

unda gaucvalos operatiul mexsierebasa da Setana-gamotanis 

mowyobilobebs. es procesi ganvixiloT procesoridan opera-

tiul (Siga) mexsierebaSi monacemebis Caweris magaliTze.  

mocemuli amocanis Sesasruleblad procesors gamoaqvs: 

- monacemebis salteze - mexsierebaSi Casaweri monacemebi; 
- misamarTis salteze - operatiuli mexsierebis misamarTi, 

romelzec unda Caiweros monacemebi; 

- marTvis salteze – Caweris operaciis brZanebis kodi.  
aRniSnuli operaciebis Sesrulebis Semdeg procesori el-

odeba saltidan monacemebis „aRebas“. aRniSnuli lodinis pe-

riodSi yvela danarCani mowyobiloba mudmivad „usmens“ sal-

tes (amowmebs mis mdgomareobas).  

monacemebis salteze gamotanil monacemebs aRmoaCens opera-
tiuli mexsiereba. marTvis salteze arsebuli brZanebis Zal-

iT man igi unda Caweros misamarTze, romelic gamotanilia mi-

samarTebis salteze. es davaleba man unda Seasrulos da Ses-

rulebis faqti acnobos  procesors, anu, rogorc amboben, 
daadasturos davalebis Sesruleba. mexsierebis muSaobis ma-
Rali saimedoobis gamo iTvleba, rom mis mier davalebis Se-

srulebis faqtis gakontroleba ubralod fuWad dagvakargvi-

nebs dros da amitom saWiro ar aris: procesori garkveuli 

drois gavlis Semdeg pirdapir daiwyebs Semdegi brZanebis Se-

srulebas. am magaliTidan Cans, rom saltiT monacemebis gasa-

cvlelad saWiroa arsebobdes zustad gansazRvruli wesebi 

(maT erTobliobas – saltis protokoli ewodeba), romlebic 

yvela mowyobilobam unda daicvas.  
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adreuli kompiuterebisagan gansxvavebiT, gare mowyobilo-

bebTan procesoris urTierToba dRes sxvanairadaa organi-

zebuli. klasikuri arqiteqturis dros procesori akontro-

lebda Setana-gamotanis yvela process. amis Sedegad swrafmo-

qmedi procesori gacilebiT nelmoqmedi gare mowyobilobebis 

lodinSi Zalian did dros kargavda. amis gamosaricxad damu-

Savda kontrolerebad wodebuli specialuri eleqtronuli 

sqemebi, romlebic marTavda procesorsa da gare mowyobilo-

bebs Soris monacemebis gacvlis process. mesame Taobis kompi-

uterebSi maT Setana/gamotanis arxebi, xolo meoTxe Taobis 

kompiuterebSi – kontrolerebi (ingl Control – qarTulad ma-

rTvas niSnavs). 2.2 naxazze kontrolerebi aso k–Tia aRni-

Snuli. kontroleri gare mowyobilobis mmarTveli eleqtro-

nuli sqemaa, romelic monacemebis umartivesad amuSavebs. gan-

calkevebuli mikrosqemis saxiT damzadebul kontrolers – 

mikrokontroleri ewodeba.  
magaliTvisaTvis ganvixiloT gare mexsierebad gamoyenebuli 

Tanamedrove xisti diskis kontroleri. misi ZiriTadi amcanaa 

procesoridan miRebuli koordinatebis mixedviT didkze ipo-

vos saWiro monacemebi, waikiTxos isini da gadasces operati-

ul mexsierebas. garda aRniSnuli funqciisa, mas sxva, xSirad 

metad aratrivialuri funqciebis Sesrulebac SeuZlia. maga-

liTad, igi diskis samosamsaxureo areSi Seinaxavs informa-

cias magnitur zedapirze arsebuli yvela uxarisxod damza-

debuli seqtoris Sesaxeb (romelTa gamoricxva maRali sim-

WidroviT Cawerisas Tanamedrove teqnologiiT jerjerobiT 

ver xerxdeba) da procesis msvlelobaSi maT cvlis sarzer-

vo seqtorebiT, rac diskis udefeqtobis iluzias gvitovebs.  

personaluri kompiuteris magistalur-moduluri arqiteq-
turis (ix. nax. 2.2)ZaliT monacemebi gare mowyobilobebsa da 

operatiul (Siga) mexsierebas Soris monacemebi SeiZleba 

pirdapir, mikroprocesoris gareSec gaicvalos. garda amisa, 

salteebis arsebobis gamo mniSvnelovnad martivdeba persona-

lur kompiuterTan axali mowyobilobebis mierTeba, e. i. igi 

SeiZleba advilad gafarTovdes. saltis logikuri da fiziku-
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ri parametrebis srul erTobliobas am saltis specifikacia-
ewodeba. saltis specifikacia Tu yvelasaTvis cnobilia (sa-

jarodaa gamoqveynebuli), maSin sxvadasxva mwarmoebels SeuZ-

liaT am saltisaTvis daamuSaos nevbismieri damatebiTi mo-

wyobiloba. aseT midgomas Ria arqiteqturis principi ewodeba. 
am dros kompiuterSi gaTvaliswinebulia standartuli axali 

mowyobilobebis masTan misaerTebeli standartuli gasarTebi. 

es momxmarebels saSualebas aZlevs, aawyos misTvis saWiro 

funqciebis Semsrulebeli personaluri kompiuteri; am dros 

unda gvaxsovdes, rom nebismieri axali mowyobilobis misaer-

Teblad saWiroa kompiuterSi CavtvirToT am mowyobilobasa 

da procesors Soris monacemebis gacvlis procesis mmarTve-

li specialuri programa – draiveri.  
Tanamedrove kompiuterebSi muSaobis efeqturobis asamaRl-

eblad ramdenime salte gamoiyeneba; magaliTad, erT-erTi pro-

cesors akavSirebs mexsierebasTan, meore – procesors – vide-

osistemasTan. aseT salteebs ufro detalurad mimdevno para-

ragrafSi ganvixilavT.  

arsebobs centralur procesorsa da gare mowyobilobebs 

Soris monacemebis gacvlis Semdegi sami reJimi: 1. programul-

ad marTuli Setana/gamotana; 2. SewyvetebiT monacemebis ga-
cvla; 3. mexsierebasTan pirdapiri daSveba. 

programulad marTuli gacvlis dros Setana-gamotanisaT-
vis saWiro yvela qmedeba programiTaa gaTvaliswinebuli. pe-

riferiuli mowyobilobis mzadyofnis mdgomareobaSi gadas-

vlisa da sxva droebiTi Seyovnebebis CaTvliT gacvlis pro-

cess mTlianad procesori marTavs. am meTodis Rirsebaa sima-

rtive da is, rom araviTari damatebiTi mowyobiloba saWiro 

ar aris; naklia – drois didi danakargi, rac imiTaa ganpiro-

bebuli, rom Setana/gamotanis nelmoqmedi mowyobilobebi 

dros akargvinebs swrafmoqmed procesors. 

SewyvetebiT gacvlis dros Setana-gamotanis mowyobilobebi 

saWiroebisamebr TviTonve „miipyrobs“ procesoris yuradRebas. 
magaliTad, klaviSze TiTis yovel daWeras, an misgan TiTis 

aSvebas klaviatura atyobinebs procesors; danarCeni drois 
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ganmavlobaSi procesori klaviaturisaTvis yuradRebis miuq-

cevlad asrulebs Tavis samuSaos. klaviSze zemoT aRniSnuli 

yoveli zemoqmedebisas centraluri procesori garkveuli 

drois ganmavlobaSi „gverdze gadadebs“ ZiriTadi programis 
Sesrulebas da gadadis Sewyvetis damuSavebis samomsaxureo 

programaze. misi damTavrebis Semdeg centraluri procesori 

ubrundeba programis im wertils, romelzec igi Sewyvetes.  

warmovidginoT, rom kaTedris sxdomis dros telefoniT 

Semovida saswrafod Sesasrulebadi mniSvnelovani informacia. 

kaTedris teqnikuri pesonali sxdomis damTavrebis daulodeb-

lad atyobinebs kaTedris gamges zaris Sesaxeb. igi wyvets 

sxdomas, telefoniT erkveva saqmis arsSi, atyobinebs Tavis 

gadawyvetilebas da Semdeg ganagrZobs sxdomas. aq centralri 

procesoris rols asrulebs kaTedris gamge, xolo telefo-

nisas – Sewyvetis moTxovna. zemoT aRniSnuli teqnikuri 

personalis kompiuteruli analogia Sewyvetebis kontrole-

ri, romelic Semosul „zarebs“ (Sewyvetebs) maTi mniSvnelob-

ebis (prioritetebis) Sesabamisad axarisxebs. 
Sewyvetebis meqanizmi ara marto aparaturul nawilSi, ara-

med garkveuli movlenebis (klaviSabze daWeris, mausis marT-

vis brZanebebis da a. S.) damamuSavebel  programebSic gamoiye-

neba. aseTi teqnologia udevs safuZvlad yvela Tanamedrove 

operaciul sistemebsa da gamoiyeneba Microsoft Visual Stydio, 

Delphi, Lazarus da msgavsi programebis damuSavebisas.  

zemoT aRweril orive variantSi monacemebis gacvlas mar-

Tavs procesori. mexsierebidan mas amoaqvs, an mexsierebaSi igi 

Cawers  monacemebs, procesorive akontrolebs salteebis mu-

Saobas da asrulebs saWiro damuSavebas. gadasacemi monacemebi 

Tu rTul damuSavebas ar saWiroebs, maSin ar Rirs monacemeb-

is gasacvlelad centraluri procesoris mocdena. am samuSa-

osagan procesoris gansaTavisuflebad da sxvadasxva mima-

rTulebiT (mowyobilobidan mexsierebaSi an mexsierebidan – 

mowyobilobaSi) monacemebis msxvili blokebis saxiT gadasace-

mad gamoiyeneba mexsierebasTan pirdapiri daSveba, anu DMA 

(Direct Memory Access). misTvis damaxasiaTebel ZiriTad Tavise-
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burebaa is, rom procesori  monacemebs ki ar gadacems, aramed 

igi gadacemas amzadebs mexsierebasTan pirdapiri daSvebis kon-

troleris daprogramebis gziT; kerZod, amyarebs gacvlis re-

Jims da operatiul mexsierebas atyobinebs gacvlis ciklebis 

sawyis misamarTsa da gadasacemi ciklebis raodenobas.  

.    

2.4. sistemuri dafa (deda-dafa) 

 

sistemuri dafa personaluri komputeris umniSvnelovane-

si aparaturuli komponentia (nax. 2.3). mas xSirad deda-dafa-
sacuwodeben. sistemur dafazea realizebuli informaciis 

gacvlisaTvis gankuTvnili magistrali; maszevea ganTavsebuli 

procesoris dasayenebeli gasarTebi, agreTve slotebi, romle-

bzedac yendeba operatiuli mexsiereba da sxvadasxva kontro-

leri. SevniSnavT, rom sloti ewodeba xvrelur gasarTs. 

procesoris, sistemuri salteebisa da periferiuli mowyo-
bebis swrafmoqmedebebi erTmaneTisagan gansxvavdeba. zogadad 

mowyobilobis swrafmoqmedeba damokidebulia taqturi genera-

toris taqtur sixSiresa (Cveulebriv igi megaherciT izomeba, xolo 

1 herci wamSi erTi rxevis tolia; 1 hc = 1/wm = 1 wm-1) da am mowyobi-

lobis Tanrigianobaze, e.i. monacemebis im raodenobis bitebze, 

romelTa erTdroulad damuSaveba an gadacema SeuZlia am mo-

wyobilobas (izomeba bitebiT). sixSire mowyobilobis SigniT 

damatebiT SeiZleba sxvadasxva koeficientzec gadamravldes.  

Sesabamisad, sxvadasxva mowyobilobebis SemaerTebel salteebs 

gansxvavebuli siCqariT unda SeeZlos monacemebis gadacema, e. 

i. maT gatarebis sxvadasxva unari unda hqondes. 

gatarebis unari.  mowyobilobis siswrafe damokidebu-

lia taqturi generatoris taqtur sixSiresa (Cveulebrivad 

izomeba megahercebiT - mhc) da Tanrigianobaze, e. i. im monacemTa 

bitebis raodenobaze, romlebic SeuZlia mowyobilobas erT-

droulad daamuSaos an gadasces (izomeba bitebiT). mowyobi-

lobebSi sixSireebi damatebiT sxvadasxva koeficientze mra-

vldeba. 
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zemoT aRniSnulis Tanaxmad, magistralze mierTebul sxva-

dasxva mowyobilobebis swrafmoqmedebebi sxvadasxvaa. Sesabami-

sad am mowyobilobebis SemaerTebel sxvadasxva salteSic mo-

nacemebi sxvadasxva siCqariT unda gadaices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

monacemebis saltis gatarebis H unari (izomeba biti/wm-iT) 

udris saltis Q Tanrigianobisa (izomeba bitobiT) da saltis 

W  sixSiris (izomeba gigahercebiT -ghc) namravls:  

                                        H = QW.                (2.1) 
 

nax. 2.3sistemuri dafis (deda-dafis) logikuri sqema 

PS/2 

- klaviatura; 

- mausi. 

 

IEEE 1394 

SATA 

- xisti di- 

    skebi; 

- CD-disko- 

  satarebi; 

- DVD-dis- 

kosatarebi; 

 

PATA 
PCI 

USB 

samxreT-

is xidi 
- printeri; 

- skaneri; 

- cifruli ka- 

  mera; 

 - Web kamera. 

modemi 

- qseluri baraTi; 

- Siga modemi; 

- qseluri adapteri 

Wi-Fi; 

- kontroleri  

IEEE 1394; 

- xmis dafa. 

procesori 

- monit- 

  ori; 

- proeq- 

  tori. 

operatiuli 

mexsiereba 

AGP 

PCI Express 

Crdilo-

eTis xidi 

vide- 

odafa 
mexsierebis salte 

- mikro- 

   foni; 

- spike- 

   rebi; 

- yursa- 

  smenebi. 

 

bgeri- 

Ti mi- 

kro- 

sqema 

 

cifruli 

videokamera 

 

sistemuri salte - FSB 

gafarToebis 

  salteebi 

gafarToebis 

  salteebi gafarToebis 

  salteebi 

gafarToebis 

  salteebi 

samxreT xidTan 

kavSiris salte 
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CrdiloeTisa da samxreTis xidebi. taqturi sixSirisa 

da mowyobilobebis Tanrigianobis urTierTSesaTanxmeblad sis-

temur dafaze yendeba specialuri mikrosqemebi (maT nakrebs 

Cipseti ewodeba), romlebic moicavs operatiuli mexsierebisa 

da videomexsierebis kontrolers (e. w. CrdiloeTis xids) da 
periferiuli mowyobilobebis kontrolers (samxreTisxids).  

procesoris sixSire. CrdiloeTis xidi uzrunvelyofs 

procesors, operatiul mexsierebasa da videomexsierebas So-

ris monacemebis gacvlas. procesoris sixSire ramdenjerme 

aRemateba sistemuri saltis sabaziso sixSires. sistemur sa-
ltes xSirad FSB (Front SideBus) saltesac uwodeben (ix. nax. 

2.3). magaliTad, 2006 wels damzadebul yvelaze swraf kom-

piuterebSi FSB saltis sixSire 266 mghc-is toli, xolo 

gamravlebis koeficienti 14-is toli iyo. maSasadame, proce-

soris sixSire udrida 266 mghc 14 ≈ 3,7 gigahercs.     
sistemuri salte. CrdiloeTis xidsa da procesors Sor-

is monacemebi FSB saltis sixSireze 4-jer meti sixSiriT 
gadaicema amitom zemoT aRniSnuli kompiuteris SemTxvevaSi 

procesors monacemebi gadaecema 4266 = 1054 mhc sixSiriT. 
radgan sistemuri saltis Tanrigebis raodenoba emTxveva pro-

cesoris Tanrigebis raodenobas da mocemul SemTxvevaSi 64 
bitis tolia, amitom sistemuri saltis gatarebis unari iq-

neba: HFSB = 64 biti 1064 mhc  ≈ 8 gbaiti/wm. 
mexsierebis salte  gamoiyeneba CrdiloeTis xidis gavliT 

procesorsa da operatiul mexsierebas Soris monacemebis ga-

dasacemad (ix. nax. 2.3). am saltis Tanrigebis raodenoba em-

Txveva sistemuri saltis Tanrigebis raodenobas, maSasadame, 

zemoT ganxiluli kompiuteris sistemuri dafaze arsebuli 

mexsierebis saltes aqvs 64 Tanrigi  
mexsierebis saltis sixSire Camouvardeba sistemuri sal-

tis sixSires. magaliTad, mexsierebis saltis sixSire SeiZ-

leba 533 mhc-is toli iyos, anu operatiuli mexsiereba or-

jer ufro iSviaTad iRebdes monacemebs vidre procesori. ami- 
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tom mocemuli kompiuterisaTvis mexsierebis saltis gatare-

bis unari iqneba:   

Hmex.salte = 64 biti  533 mhc ≈ 4 gbaiti/wm.  
SevniSnavT, rom bolo wlebSi damuSavda procesorebi, ro-

mlebic operatiul mexsierebas CrdiloeTis xidis gareSe pir-

dapir ukavSirdeba. 

gafarToebis salteebi ewodeba salteebs, romlebiTac 

sistemur dafas SeiZleba mivurToT periferiuli mowyobilo-

bebi. 2.3 naxazis Tanaxmad gvaqvs gafarToebis Semdegi saxis 
salteebi:  

▲AGP da PCI express salteebi. dasamuSavebeli grafikuli 

informaciis garTulebis kvalobaze unda gaizardos proceso-

rTan da operatiul mexsierebasTan video mexsierebis damakav-

Sirebeli saltis swrafmoqmedebac. CrdiloeTis xidTan vi-

deodafis misaerTeblad SeiZleba gamoviyenoT 32-bituri AGP 

salte (Accelerated Graphic Port – daCqarebuli grafikuli porti). es 

salte Tavdapirvelad monacemebs 66 mhc sixSiriT, xolo 

axla 528 mhc sixSiriT gadascems. amitom misi gatarebis 

unaria: 

HAGP = 32 biti  528 mhc≈2 gbaiti/wm.  

dReisTvis samxreT xidTan videodafis misaerTeblad sul 

ufro da ufro xSirad gamoiyeneba PCI express salte (Peri-

pherial Componrnt Interconnect bis Express – periferiuli mowyobilobebis ur-

TierTmoqmedebis aCqarebuli salte). am saltis gatarebis unari 

mniSvnelovnad aRemateba PCI da AGP salteebis gatarebis 
unars.  

videodafas analoguri VGA (Video Graphic Array –grafikuli vi-

deoadapteri) an cifruli DVI (Digital Vizual Interface – cifruli vi-

deointerfeisi) gasarTis daxmarebiT SegviZlia mivuerToT eleq-

tronulsxivuri an Txevad-kristaluri monitori an proeq-

tori.  

▲PCI salte. CrdiloeTis xids specialuri saltiT uka-

vSirdeba samxreTis xidi, romelTanac periferiuli mowyobi-

lobebia mierTebuli. PCI (Peripherial Component Interconnect bus – 

periferiul mowyobilobebTan urTiereTzemoqmedebis salte) salte uz-
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runvelyofs informaciis gacvlas sistemuri dafis gafarTo-

ebis slotebSi dayenebul periferiul mowyobilobebTan.  

yvelaze xSirad es salte gamoiyeneba lokalur qselSi 

(qseluri baraTi), globalur qsel internetSi (CaSenebuli 

modemi) da usadeno qselSi (qseluri Wi-Fi adapteri) Casar-

Tveli mowyobilobebisaTvis. 

PCI saltis Tanrigianoba SeiZleba iyos 32 an 64 bitis, 
xolo sixSire – 33 mhc-s an 66 mhc-s toli. maSasadame, 

PCI saltis maqsimaluri gamtarobis unaria: 

HPCI= 64 biti 64 mhc≈528 mbaiti/wm. 
▲ IEEE 1394 salte. mas FireWire, i-Link saltis saxeliTac 

moixseneben. igi mimdevrobiTi maRalCqarosnuli saltea, rome-

lic gamoiyeneba kompiutersa da cifrul mowyobilobebs (ci-

frul videokamerebs, DVD-pleerebsa da a. S.) Soris informa-

ciis gasacvlelad gamosaxulebisa da xmis xarisxis gauare-

sebis gareSe. am saltis gamtarobis unarma SeiZleba miaRwios 

an gadaaWarbos200 mbaiti/wm-s. 
▲ ATA salte. gare mexsierebis mowyobilobebi (xisti dis-

kebi, CD- da DVD-diskosatarebi) samxreTis xids ATA sal-

tis (Advansed Technology Attachment– damgroveblebis misaerTebeli sa-

lte) saSualebiT uerTdeba. adre gamoiyeneboda paraleluri 

PATA salte, romliTac monacemebis gadacemis siCqares SeiZ-

leboda 133 mbaiti/wmsididisaTvis mieRwia. dRes gavrcelda 

mimdevrobiTi SATA salte, romelSic monacemebis siCqare Se-

iZleba 300 mbaiti/wm sididis tolia. 

▲USB salte. samxreT xidis meSveobiT kompiuterTan pri-
nterebis, skanerebis, cifruli kamerebis da sxva periferiuli 

mowyobilobis misaerTeblad gamoiyeneba USB (Universal Serial Bus 

- universaluri mimdevrobiTi salte)salte. misi gamtarobis unaria 

60 mbaiti/wm da uzrunvelyofs kompiuterTan erTdroulad 

ramdenime periferiuli mowyobilobis (printeris, skaneris, 

cifruli kameris, kameris, modemis da a.S.) mierTebas. 

▲klaviatura da mausi kompiuters uerTdeba PS/2 portis 

an USB saltis (maT Soris umavTulo adapteris) meSveobiT. 
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samxreT xids SeiZleba miuerTdes sistemur dafaSi integ-

rirebuli mikrosqema, romelic uzrunvelyofs xmis damuSave-

bas (es funqcia SeiZleba Seasrulos PCI saltiT misaerTebelma xmis da-

fam). audiogasarTebis daxmarebiT sistemur dafas SegviZlia 

mivaerToT mikrofoni, spikerebi an yursasmenebi. 

 

2.5. mikroprocesori: ZiriTadi 

elementebi da maxasiaTeblebi 

 

kompiuteris umniSvnelovanes mowyobilobaa centraluri 

procesori (CPU –„Central Processing Unit“- „centraluri gamomTvleli 

mowyobiloba“). swored procesoris tipsa da maxasiaTeblebzea, 

upirveles yovlisa, damokidebuli mTlianad kompiuteruli 

sistemis mwarmoebluroba. 

centraluri procesori ewodeba mowyobilobas, romlis 

daniSnulebaa monacemebze Seasrulos ariTmetikul/logikuri 

operaciebi da uzrunvelyos kompiuteris yvela mowyobilobis 

koordinirebuli muSaoba.  

 

 

 

zodidan amonaWeri fuZeSreebis safuZvelze. termini „fuZe-
Sre“ masalaTmcodneobaSi aRniSnavs ZiriTadi masalis zeda-

pirs, romelic sxvadasxva saxis damuSavebisaTvis aris ganku-

Tvnili. mikroeleqtronikaSi igi Cveulebriv monokristalu-

ri naxevargamtaruli firfitaa, romelzec specialuri teqno-

logiis gamoyenebiT warmoiqmneba hetereostruqturebi (sxva-

dasxva naxevargamtarebisagan warmoSobili Sriseburi struq-

turebi) an wamoizrdeba monokristaluri Sreebi. kaJbadi na-

xevargamtaria, romelic sxvadasxva pirobebSi iqceva eleqtru-

li denis gamtariviT an izolatoriviT. 

Tavdapirvelad kaJbadis fuZeSreze maRali temperaturisa 

da Jangbadis zemoqmedebiT formirdeba kaJbadis dioqsidis 
Sre. es procesi Zalian hgavs wyalSi Cadebul rkinaze Jangis 

damzadebis 
teqnologia 

fizikurad procesori warmoadgens did  

naxevargamtarul mikrosqemas. procesore- 

bi mzaddeba sufTa kaJbadis (siliciumis) 
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warmoqmnis process, oRond fuZeSreze kaJbadis dioqsidis 

Sre gacilebiT swrafad formirdeba da igi imdenad Txelia, 

rom SeuiaraRebeli TvaliT ar Cans.  

amis Semdeg gamoiyeneba fotoliTografiis meTodi. foto-
liTografia garkveuli masalis zedapirze grafikuli sura-

Tis miRebis meTodia, romelic warmatebiT gamoiyeneba sxvada-

sxva saxis integraluri sqemaSi. kerZod, fuZeSreze miRebuli 

kaJbadis dioqsidis Sre daifareba fotomgrZnobiare polime-
ruli firiT (fotorezistoriT), romelsac fotoSre vuwo-

doT. am fotoSreze unda movaxdinoT saWiro sqemis proeci-
reba. amisaTvis es sqema unda davxazoT Sablonis funqciis 
Semsrulebel specialur niRabze. Sabloni unda movaTavsoT 

fotoSris zemoT da davaSuqoT ultraiisferi sxivebiT. fo-
tofiris msgavsad fotoSreze daitaneba proecirebuli sqemis 

suraTi, romelic samJRavnebliT unda gamovamJRavnoT. samJRa-
vnebeli fotoSrisa da kaJbadis dioqsidis dasxivebul ubnebs 

mTlianad „amoWams“. amis Semdeg fuZeSre unda „davbomboT“ 

sxvadasxva minarevebis ionebiT. „amoWmuli“ ubnebis gavliT 

fuZeSereSi moxdeba „dambombveli“ ionebis implantireba da am 

implantantebiT masze formirdeba (masSi „CaSendeba“) Sablon-

ze arsebuli sqemis analoguri eleqtrotronuli mikrosqema. 

zemoT aRwerili procesi ramdenjerme unda gavimeoroT da 

SevqmnaT ramdenime aTeuli mikrosqema, romelTa Soris unda 

davtovoT Riobebi. isini saWiroa mikrosqemebis urTierTSema-

erTebeli xazebis warmosaqmnelad, risTvisac sakmarisia Riob-

ebi amovavsoT liTonis (aluminis an spilenZis) atomebiT. mi-

krosqemebis urTierTSeerTebiT warmoiqmneba mikroprocesoris 

Sesabamisi rTul samganzomilebiani eleqtrulimikrosqema, 
romelsac integraluri G(anuYganuyoflad dakavSirebuli mi-

krosqemebisagan warmoqmnili) sqema ewodeba. 
bolo etapze mikroprocesoris warmomqmneli integraluri 

sqema CaSendeba sistemur dafasTan mikroprocesoris eleq-

trulad misaerTebel damcav korpusSi (korpusTan kaJbaduri 
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mikrosqemis dasakavSireblad gamoiyeneba oqrosgan damzadebu-

li gamtarebi).  

1971 wels damzadebul i4004 tipis pirvel mikropocesor-

Si gamoiyeneboda 2300 tranzistori da TiToeuli maTganis 

zoma 10 mikronis (10-5 metris) toli iyo, rac adamianis Tmis 

zomas SeiZleba SevadaroT. Tanamedrove mikroprocesorebis 

umravlesobaSi TiToeuli elemendis (tranzistoris) zoma 65 
nanometris tolia (65 nanometri = 6,5 • 10-8 metrs, rac SeiZleba ra-

mdenime aTeuli atomis zomas SevadaroT), xolo maTi raodenoba ram-

denime aseuli aTasidan miliardis farglebSi icvleba.  

 

 

 

melic procesoris bevri maxasiaTebels gansazRvravs. birTvi 
ewodeba mikroprocesoris yvela ZiriTadi funqciuri blo-

kebis Semcvel da brZanebaTa calkeuli nakadebis Semsrulebel 

nawils. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

adreuli mikroprocesorebi Seicavda erTaderT birTvs. as-

eTi mikroprocesoris mwarmoeblurobis amaRlebis erTaderTi 

gza iyo taqturi sixSiris gazrda, rac zrdida mikroproce-

soris mier gamoyofil siTbosa da moxmarebul eleqtroener-

ariTmeti- 

kul-logi- 

kuri mowy- 

biloba 

(alm) 

registrebi 
Tanapro- 

cesori 

Sinagani  salte 

marTvis  

mowyobi- 

loba 

keSmexsiereba 

pr
o
c
es
o
r
u
l
i 

in
t
er
f
ei
si
 

sistemuri salte 

procesoris   birTvi 

nax.2.4. mikroprocesoris agebulebis blokuri sqema 

mikroprocesor- 
is agebuleba 

mikropocesoris agebulebis gamarti- 

vebuli sqema 2.4 naxazzea moyvanili. 

misi ZiriTadi elementia birTvi, ro- 
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gias. gamoyofili siTbosa da moxmarebuli eleqtroenegiis si-

dideebma iseT zRvrul mniSvnelobebs miaRwia, rom  taqturi 

sixSiris Semdgomi amaRleba miuRebeli gaxda. gamosasvlelis 

povnis procesSi daibada erTi birTvis nacvlad ramdenime bi-

rTvis gamoyenebis idea. igi warmatebiT iqna realizebuli da 

gamoTvliTi teqnikis bazarze gamoCnda mravalbirTvuli mi-
kroprocesorebi. ramdenime birTvi maTSi monacemebs parale-

lurad amuSavebs rac zrdis mikroprocesoris mwarmoeblu-

robas. 

mikroprocesoris birTvi Tavsdeba plastmasis an keramikis 

korpusSi da sadenebiT uerTdeba liTonur gamomyvanebs (fe-

xebs), romlebiTac procesori sistemur dafasTanaa dakav-

Sirebuli. mokled ganvixiloT mikroprocesorSi arsebuli 

kvanZebi (ix. nax. 2.4). 
1. ariTmetikul-logikuri mowyobiloba(alm) umartiv-

es SeTxvevaSi Sedgeba ori registrisa da operaciebis mmarT-

veli sqemisagan. operaciis Sesrulebisas registebSi Tavsdeba 

sawyisi monacemebi, romlebzec sumatori asrulebs Sekrebis 

operacias. yvela danarCeni ariTmetikuli (gamoklebis, gamra-

vlebis, gayofis) operaciebi ama Tu im xerxiT daiyvaneba Sek-

rebis operaciamde. gamravlebisa da gayofis operaciebis swra-

fad Sesasruleblad arc Tu ise iSviaTad konstruqtorebi 

arTuleben alm-s. magaliTad, procesorebSi farTod gamoiye-

neba mcire ricxvebis mza namravlebis Semcveli cxrilebis me-

SveobiT ricxvebis gamravlebis meTodi. 

ariTmetikul-logikuri mowyobiloba ara mato gamoTvlebs 

asrulebs, aramed aanalizebs gamoTvlebis Sedegebsac. Cveul-

ebriv mowmdeba ori piroba: Sedegi tolia Tu ara nulis (Se-

edegis yvela Tanrigis nulze toloba) da an igi uaryofiTia 

Tu ara (niSnis Tanrigis 1-ze toloba). am analizis Sedegi 

Seitaneba procesoris mdgomareobis registrSi da misi ga-

moyenebiT ganisazRvreba Semdegi pirobebis WeSmaritoba da 

mcdaroba: R = 0; R ≠ 0; R > 0; R < 0; R ≤ 0, R ≥ 0, sadacR–iT 

aRniSnulia operaciis Sedegi. es programaSi ganStoebis orga-

nizebis saSualebas gvaZlevs; magaliTad, arauaryofiTi ri-



99 
 

cxvisTvis SeiZleba Sesruldes kvadratuli amofesvis opera-

cia, xolo uaryofiTi ricxvis dros gaices Secdomis warmo-

Sobis Setyobineba. 

ariTmetikul logikuri mowyobiloba operaciebs, rogorc 

wesi, mxolod mTel ricxvebze asrulebs; namdvil ricxvebze 

operaciebis Casatareblad gamoiyeneba Tanamedrove mikropro-

cesoris SigniT CaSenebuli maTematikuri Tanaprocesori 
2. marTvis mowyobiloba.marTvis mowyobilobis mTavari 

amocanaa procesoris muSaobis ZiriTadi algoriTmis Sesabami-

sad uzrunvelyos programis mimdevrobis avtomaturi Sesru-

leba. igi asrulebs Semdeg funqciebs: 

■ mexsierebidan amoaqvs momdevni brZaneba; 

■ brZanebis gaSifvris gziT gansazRvravs Sesasrulebel 

operaciebs; 

■ gansazRvravs mexsierebis im ujredTa misamarTebs, romle-

bSic sawyisi monacemebia moTavsebuli; 

■ alm-Si Seaqvs sawyisi monacemebi; 

■ marTavs operaciis Sesrulebis process; 

■ Seinaxavs miRebul Sedegs. 

zemoT CamoTvlili elementaluri operaciebs Sesasruleb-

lad gankuTvnili TiToeuli samanqano brZaneba Sedgeba elemen-

taruli moqmedebebis ganmsazRvreli brZanebebisagan, romleb-

sac mikrobrZanebebi ewodeba. 
sxvadasxva samanqano brZanebis Sesasruleblad SeiZleba 

sxvadasxva raodenobis elementaluri qmedebis Sesruleba iy-

os saWiro. rac ufro metia Sesasrulebeli elementaluri 

qmedebebis raodenoba, miT ufro metia mis Sesasruleblad sa-

Wiro mikrobrZanebebis raodenobac. magaliTad, mikroproceso-

ris erTi Siga registridan meoreSi gadasagzavnad gacilebiT 

mcire raodenobis qmedebebia Sesasrulebeli, vidre ori mona-

cemis erTmaneTze gadasamravleblad. operatiul mexsierebas-

Tan momuSave brZanebebis Sesasruleblad ufro meti droa sa-

Wiro, vidre mxolod procesoris regitrebTan momuSave brZa-

nebebis Sesasruleblad. 
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samanqano brZanebis TiToeuli mikrobrZanebas aamuSavebs mma-

rTveli impulsi. marTvis mowyobiloba am miznisaTvis saWiro 

impulsebs iRebs taqturi impulsebis generatorisagan. or 

mezobel impulss Soris arsebul intervals taqti ewodeba.  
ori mikrobrZaneba Tu srulebiT ar aris erTmaneTze damo-

kidebuli, maSin isini SeiZleba erTdroulad (erTi taqtis 

ganmavlobaSi) Sesruldes maSinac ki, rodesac isini program-

is sxvadasxva brZanebas miekuTvneba. Tanamedrove procesorebSi 

swrafmoqmedebis asamaRleblad aseTi optimizacia farTod ga-

moiyeneba konveieruli damuSavebis organizebisaTvis.  

3. procesoris registrebi.ariTmetikullogikuri da 

marTvis mowyobilobebis garda mikroprocesorSi sxva uamravi 

registrebicaa. maTi umravlesoba procesoris SigniTaa moTav-

sebuli da miuwvdomelia damprogrameblisaTvis. maT garda ar-

sebobs specialurad programuli uzrunvelyofis mier gamosa-

yeneblad gankuTvnili ramdenime registric. Sesasrulebeli 

funqciebis universalobisaTvis xazgasasmelad aseT registr-

ebs xSirad saerTo daniSnulebis registrebs (sdr-ebs) uw-

odeben. sdr-ebSi SeiZleba inaxebodes ara Tavad monacemebi 

(ricxvebi, simboloTa kodebi da a. S.), aramed mexsierebis im 

ujredebis misamarTebic, romlebSic es monacemebia moTavsebu-

li. magaliTad, mexsierebis Tu mimdevrobiTi ujredebis damu-

Saveba moiTxoveba, maSin aseTi registris SigTavss yovelTvis 

ujredis zoma unda daematos.  

 

 

 

 

 

 

 

 

 

sxvadasxva procesorSi sxvadasxva raodenobisa da gansxva-

vebuli struqturis registrebia. magaliTad Intel-is  ojaxis 

nax. 2.5. Calagebuli struqturis 64-Tanrigiani registri 

63 32 31 16 15 8 7 0 

AH AL 

AX EAX RAX 
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procesorebSi mcire raodenobis 64-Tanrigiani registria. Zve-
li (32- da 16-Tanrigian) procesorebTan programuli SeTavse-

badobis uzrunvelsayofad saerTo daniSnulebis am registr-

ebs rusuli „matrioSkas“ msgavsi Calagebuli struqtura 

aqvs (nax. 2.5). 
2.5 naxazze naCvenebia 64-Tanrigiani RAXregistri. misi 

umcrosi 32 biti (nulovani bitidan 31-e bitamde) warmoqmnis 
32-Tanrigian RAX registrs. am ukanasknelis umcrosi 16 biti 
(0-dan 15-mde) Tavis mxriv warmoqmnis 16-Tanrigian EAXreg-

istrs, da, bolos, 0-dan 7-mde da 8-dan 15-mde bitebi warmoq-
mnis 8-Tanrigian AL da AH registrebs. naTlad Cans, rom In-

tel procesorebis Tanrigianoba TandaTanobiT izrdeboda. regis-

trebis aseTi struqtura uzrunvelyofs wina modelebTan Ta-

vsebadobas da procesors saSualebas aZlevs advilad daamu-

Saos 8-, 16-, 32- da 64-Tanrigiani monacemebi. 
zemoT ganxiluli RAX registris garda intel-is 64-Tanri-

gian procesorebSi aris analoguri struqturis RBX, RCX da  

RDX, agreTve zogierTi sxva registri. es registrebi erT-

maneTis tolfasi ar aris da saWiroa specialuri cnobariT 

davadginoT TiToeul maTganTan romel brZanebas SeuZlia imu-

Saos. 

4. keS-mexsiereba da Tanaprocesori.keS-mexsiereba 
operatiuli mexsierebis mier xSirad gamoyenebadi monacemebisa 

daprogramis nawilis Sesanaxi zeswrafi mexsierebaa. proce-

sori saWiro monacemebs Tavdapirvelad keSmexsierebaSi moiZi-
ebs da isini Tu iq ver aRmoaCina, Semdeg gaagrZelebs Zebnas 

ufro nelmoqmed operatiul mexsierebaSi. keSmexsiereba uf-
ro xSirad or, xolo iSviaTad – sam doned iyofa romlebic 

Sesabamisad aRiniSneba rogorc L1, L2 da L3.  

alm, rogorc wesi, operaciebs mxolod mTel ricxvebze 

asrulebs. namdvil ricxvebze operaciebis Casatareblad gamo-

iyeneba mTematikuri Tanaprocesori, romelic Tanamedrove mi-

kroprocesoris birTvSia CaSenebuli (ix. nax. 2.4). 
 

 
mikroprocesoris 
maxasiaTeblebi. 

mikroprocesoris ZiriTadi maxasiaTebl-

ebebia taqturi  sixSire, Tanrigianoba, 

keSmexsierebis moculoba da birTvebis  
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raodenoba. ganvixiloT isini. 

1. taqturi sixSire.  mikroprocesors sxvadasxva brZanebis 

Sesasruleblad sxvadasxva raodenobis taqti sWirdeba, e. i 

maT Sesrulebaze sxvadasxva dros xarjavs. taqtur impulseb-

is generirebas, rogorc zemoT aRvniSneT, axdens sistemur 

dafaze dayenebuli taqturi sixSiris generatori. rac ufro 

xSirad generirdeba isini, procesori drois erTeulSi miT 

ufro met brZanebas asrulebs, e. i. miT ufro metia misi 

swrafmoqmedeba. taqtur sixSire Cveulebrivad megahercebiT 

gamoisaxeba. 1 megahercis wamSi 1 milioni taqtis tolia. 

Intel-is mier damuSavebuli procesorebis adreuli i8008x 
modelebi 5 megahecze naklebi taqturi sixSiriT muSaobda. 

Tanamedrove procesorebis taqturi sixSire 3 gigahercs 

aRemateba (1 gigaherci = 1000 megahercs). 
procesoris muSaobaze  misi Siga arqiteqtura iseTive ga-

vlenas axdens, rogorc misi taqturi sixSire; amitom sru-

lebiT araa savaldebulo sxvadasxva arqiteqturisa da erT-

nairi taqturi sixSiris mqone orma mikroprocesorma erTi 

da igive brZaneba erTnair droSi Seasrulos. magaliTad, 

i80286 mikroprocesors ori ricxvis gasamravleblad 20 ta-
qti sWirdeba, magram imave operacias  i80486 da modevno Ta-

obis procesorebi erT taqtSi asrulebs. ufro metic, arse-

bobs 1 taqtSi erTze meti brZanebis Semsrulebeli mikropro-

cesorebic.  

erTmaneTisagan ganasxvaveben gare da Siga taqtur sixSires. 

gare taqturi sixSire ewodeba sixSires, romliTac proce-

sori monacemebs ucvlis kompiuteris operatiul mexsierebas. 

mis generirebas axdens taqturi impulsebis generatori (kva-

rculi rezonatori).  

Siga taqturi sixSire is sixSirea, ra sixSiriTacaa orga-
nizebuli muSaoba procesoris SigniT. 

 adreul procesorebs erTnairi gare da Siga taqturi 

sixSire hqonda, magram i80486 procesoridan Siga taqturi 

sixSiris gansasazRvrad daiwyes gamravlebis koeficientis 
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gamoyeneba. es koeficienti ganisazRvreba centraluri pro-

cesoris garkveul kontaqtebze Zabvis miwodebiT. amgvarad, 

Tanamedrove mikroprocesoris Siga taqturi sixSire miiReba  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 2.6. CPU-Z programis interfeisi 

 

 

 
 gare taqturi sixSire 

Siga  taqturi sixSire 1-li donis keSis zoma 

me-2 donis keSis zoma 

birTvebis raodenoba 

teqnologiuri  normebi 

birTvis saxeli procesoris saxeli 

procesoruli interfeisi 

gamravlebis koeficienti 

http://www.seomark.ru/testcomp.html
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zemoT aRniSnul koeficientze gare taqtur sixSiris gamrav-

lebiT. magaliTad, Tu gare taqturi sixSire 133 mghc-is, xo-
lo gamravlebis koeficienti 10-is tolia, maSin Siga taqtu-

ri sixSire iqneba 133 • 10 = 1330 mghc. 
2. procesoris Tanrigianoba  ganisazRvreba monacemTa bi-

tebis raodenobiT, romlebic man SeiZleba erTddroulad Se- 

asrulos. pirveli procesorebi iyo 8- da 16-Tanrigianebi, 
xolo Tanamedrove procesorebi 32- da 64-Tanrigianebia. 

3. keSmexsierebis moculoba.  rogorc zemoT aRvniSneT, 

saWiro informaciis Ziebas procesori keS-mexsierebidan iwy-
ebs. rac ufro didia am ukanasknelis moculoba, miT ufro 

maRalia imis albaToba, rom saWiro informacias procesori 

sworedkeS-mexsierebaSi ipovnis da mis Ziebaze did dros ar 
daxarjavs, rac aamaRlebs mis swrafmoqmedebas. 

4.teqnologiuri normebi.  teqnologiuri normebi gansa-

zRvravs manZils mezobel tranzistorebs Soris. rac ufro 

mcirea manZili, miT ufro moklea tranzistorebis arxebi da 

miT ufro maRalia maTi swrafqmedeba. garda amisa, manZilebis 

Semcireba amdablebs siTbos gamoyofis simZlavres. dRes pro-

cesorebis asagebad gamoiyeneba 0,09, 0,065 da 0,045 mikro-
niani teqnologiuri normebi (1 mikroni = 10-6 metrs). zog-
jer teqnilogiur normebs nanometrebSic gamosaxaven (1 nm = 
= 10-9 m). 

5. birTvebis raodenoba. Tanamedrove procesorebis umra-

vlesoba ramdenime (Cveulebrivad oridan oTxamde) birTvs Se-

icavs. ramdenime birTvis arsebobis wyalobiT procesors Se-

uZlia erTdroulad brZanebebis ramdenime nakadi daamuSaos, 

e.i. realuri drois reJimSi ramdenime amocana paralelurad 

gadawyvitos. 

procesoris ZiriTadi parametrebis gansasazRvravad SeiZle-

ba specialuri servisuli programa gamoviyenoT. aseTi pro-

gramaa, magaliTad, CPU-Z (nax. 2.6), romelic SeiZleba inter-

netidan ufasod gadmovweroT.  
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2.6. personaluri kompiuteris 

mexsiereba  

programis brZanebebi, romlebic procesorma unda Seasru-

los da monacemebi, romlebzec man unda moaxdinos operareba, 

Seinaxeba mexsierebaSi. aRniSnulidan gamomdinare, mexsierebis 

gareSe ver avagebT gamomTvlel avtomats. amasTanave (rac 

aranakleb mniSvnelovania) igi dasamuSavebeli monacemebis 

Sesanaxadac gamoiyeneba. 

mexsiereba warmoadgens mowyobilobas, romelSic Caiwereba 

Seinaxeba da moTxovnis Sesabamisad gaicema programis brZa-

nebebi da monacemebi. 

arsebobs mexsierebis mravali saxe, romlebic erTmaneTisag-

an sxvadasxva niSniT gansxvavdeba. maTi simravle iyofa or 

did jgufad – Siga da gare mexsierebad.es terminebi isto-
riulad Camoyalibda imis gamo, rom adreul kompiuterebSi 

mexsierebis erTi nawili ganTavsebuli iyo procesoris Sesa-

naxi karadis SigniT (Siga mexsiereba), xolo meore nawili ki 

- am karadis gareT (gare mexsiereba). 
Tanamedrove kompiuterebi garegnulad imdenad Seicvala, 

rom dakarga sakuTari adreuli TvalsaCinoeba. miuxedavad ami-

sa, mexsierebis simravlis zemoT moyvanil jgufebad dayofa 

dRemde iqna SenarCunebuli. es jgufebi axla erTmaneTisagan 

ara adgilmdebareobis, aramed daniSnulebis mixedviT gansxvav-

deba. Siga mexsiereba ewodeba mocemul momentSi gadasawyveti 

amocanebisaTvis saWiro programebisa da monacemebis Sesanax 

mexsierebas, xolo gare mexsiereba – mexsierebas, romelSic 

xangrZlivad Seinaxeba momavalSi savaraudod warmosaSvebi am-

ocanebis gadasawyvetad saWiro programebi da monacemebi. aR-

niSnuli specifikurobis gamo gare mexsierebas xSirad xang-
rZlivi Senaxvis mexsierebasac uwodeben.      

 

 
 

mebeli mowyobiloba (odm) da mudmivi damxsomebeli mowyo-
biloba (mdm).  

Siga mexsierebis 
zogadi daxasiaTeba 

 

 Siga mexsierebas xSirad ZiriTad mex- 
 mexsierebasac uwodeben. mis Semadgen- 
  lobaSi Sedis operatiuli damxso - 
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Siga mexsiereba aigeba 1.4 paragrafSi moyvanili sabaziso 

principebis Sesabamisad (gv. 26-31). gare mowyobilobisagan Zi-

riTadad igi imiT gansxvavdeba, rom misi calkeuli ujredis 

misamarTebis wyalobiT Tavisuflad SeiZleba nebismier uj-

redTan SeRweva. 

odm-Si Senaxuli informacia iTvleba droebiT (operati-

ul) mexsierebad, amitom momxmarebelma misTvis saWiro mona-

cemebi TviTonve unda Seinaxos gare mexsierebaSi. 

iTvleba, rom kvebis amorTvis Semdeg ikargeba odm-Si ar-

sebuli informacia. ufro zustad Tu vimsjelebT, es mTlad 

swori ar aris, radgan arsebobs mexsierebis elementebi, rom-

lebsac denis amorTvis Semdegac SeuZlia sakuTari mdgomare-

obis SenarCuneba. saqme isaa, rom kompiuteris ganmeorebiT Ca-

rTvis (an gadatvirTvis) dros programul uzrunvelyofas 
ara aqvs unari aRadginos kvebis amorTvamde sad romeli in-

formacia inaxeboda. amitom teqstis akrefis dros, kompiut-

ers Tu gadavtvirTavT, maSin samuSaos xelaxla Sesruleba 

mogvixdeba.  

Siga mexsiereba mniSvnelovnad gansxvavebuli teqnologiebis 

gamoyenebiT SegviZlia avagoT. pirveli Taobis kompiuterebSi 
gamoiyeneboda eleqtronuli milakebiT agebuli operatiuli 
damxsomebeli mowyobilobebi; amasTanave, mis asagebad gamoyene-
buli milakebis raodenoba mexsierebis Tanrigebis raodenobas 

emTxveoda (ricxvis TiToeuli biti gancalkevebuli milakidan 

waikiTxeboda). Semdeg gamoCnda magnituri gularebiT agebuli 
mexsiereba. gularis damagnitebul mdgomareobas Seesabameboda 

bitis 1-is toli mniSvneloba, xolo daumagnitebels – 0-is 
mdgomareoba. aRsaniSnavia is, rom mexsierebis magnitur ujre-

debSi monacemebi kvebis amorTvis Semdgomac srulad Seinaxeb-

oda. sabolood, mikroeleqtronikis ganviTarebam saSualeba 

mogvca dagvemzadebina kompaqturi naxevargamtaruli mexsiere-
ba, romelic Tanamedrove personalur kompiuterebSia gamoye-

nebuli. 

arsebobs statikuri da dinamikuri mexsiereba, romlebic 

erTmaneTisagan gansxvavebuli teqnologiebiT aigeba. pirveli 
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maTgani aigeba trigerebiT, xolo meore maTgani – naxevargam-
taruli kondensatorebiT. kondensatori trigerze gacilebiT 

martivi da mcire zomisaa, ris gamoc erTsa da imave krista-

lze statikur mexsierebis elementebze gacilebiT meti ra-

odenobis dinamikuri mexsierebis elementebi eteva. amitom di-
namikuri mexsierebis tevadoba aRemateba statikuri mexsiere-
bis tevadobas da masze iaficaa. samwuxarod, dinamikur mexsi-
erebas aqvs mniSvnelovani nakli:  igi statikur mexsisiere-

baze gacilebiT nelmomqmedia. dReisaTvis personalur kompi-

uterebSi dinamikuri operatiuli mexsiereba gamoiyeneba. Sev-

niSnavT, rom kompiuterSi dinamikuri mexsiereba pirvelad Se-

qmna bulgareli warmoSobis amerikelma mecnierma jon aTana-
sovma, romelic pirveli eleqtronul gamomTvleli manqanis 

Semqmneladac miiCnia amerikulma sasamarTlom. 

mdm-is damzadebis teqnlogiis srulyofac aseve TandaTan 

xdeboda. masSi informacia Tavdapirvelad mxolod qarxanaSi 

Seitaneboda. Semdeg gamoCnda daprogramebadi mdm; momxmareb-

els SeeZlomisi„sufTa“ („carieli“) mikrosqema moeTasebina 

specialur mowyobilobaSi – programatorSi da TviTon Ca-

etvirTa masSi informacia. am tipis zogierT mikrosqemebSi 

damxsomebel elementebad gamoiyeneboda wvrili dengamtari 

zRudarebi. zRudaris arseboba Seesabameboda logikur 1-s. 
programatori denis mZlavri impulsebiT gadawvavda saWiro 

zRudarebs da amiT bitebs daayenebda logikuri 0-is mdgoma-
reobaSi. naTelia, rom aseTi xerxiT informacia mxolod erT-

jeradad Caiwereboda da Semdeg misi Secvla SeuZlebeli iyo.  

mogvianebiT gamoCnda gadaprogramebadi mdm-ebi, romlebSic 

SegveZlo rogorc Cagvewera, aseve wagveSala informacia. Tav-

dapirvelad Cawerili informaciis waSla SeiZleboda ult-

raiisferi sxivebis, xolo Semdeg – eleqtruli impulsebis 

daxmarebiT. Tanamedrove gadaprogramebadi damxsomebeli mowy-

obiloba iyenebs fleS-mexsierebas. aseTi mexsierebis TiTo-

euli elementi  gansakuTrebuli nairsaxeobis tranzistorebi-

Taa agebuli, amitom igic naxevargamtarul mexsierebaa. misi 
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SigTavsis Secvla programatoris gareSe – specialuri pro-

gramiTac SegviZlia. 

kompiuteri, rogorc wesi, Seicavs mdm-is mikrosqemas, ro-

melSic Cawerilia CaSenebuli programuli uzrunvelyofa – 

programebis nakrebi, romelic, kompiuteris CarTvis Semdeg 

Seamowmebs aparaturas, kompiuterSi CatvirTavs sawyis infor-

macias da garkveul mowyobilobebTan (magaliTad, klaviatu-

rasTan, monitorTan, diskebTan) gacvlis saWiro informacias. 

kompiuterTa IBM PC ojaxSi aseT CaSenebul programul 

uzrunvelyofas ewodeba BIOS (Basic Input/Output System – Setana/ga-

motanis sabaziso sistema).  

IBM PC-SeTavsebad kompiuterebSi kidev erTi gansakuTre-

buli saxis mexsiereba gamoiyeneba, romelsac konfiguraciis 
mexsiereba (CMOS-mexsiereba) ewodeba (Complementary Metal-Oxide-

Semiconductor – liTon-oqsiduri-naxevargamtaris komplementaruli struq-

tura). masSi Senaxulia aparaturuli uzrunvelyofis mraval-

ferovani mommarTvelebi, agreTve saaTi da kalendari, romel-

Ta wyalobiTac kompiuterma yovelTvis«icis» mimdinare Tari-

Ri da dro. masSi monacemebi mcire batareidan miwodebuli 

kvebis meSveobiT Seinaxeba. CMOS-mexsiereba gansakuTrebuli 

mexsierebaa, romelic ar Sedis Siga mexsierebis samisamarTo 

sivrceSi. amitom igi ufro gare mexsierebas Camohgavs. konfi-

guraciis mexsierebasTan muSaobisaTvis Tanamedrove persona-

luri kompiuteris mdm-Si BIOS Setup saxelwodebis speci-

aluri programaa gaTvaliswinebuli, romelTanac momxmareb-

els SeuZlia operaciuli sistemis CatvirTvamde (komiuteris 

CarTvis dros) imuSaos. 

 

 

 

rmoeblurobaze da amitom igi ramdenadme dawvrilebiT ganvi-

xiloT.   

operatiuli damxsomebeli mowyobiloba mikroprocesorisa 

da sxva mowyobilobebisaTvis saWiro informaciis Sesanaxad 

gankuTvnili ZiriTadi naxevargamtaruli mexsierebaa. igi kom-

operatiuli 
mexsiereba ⃰  

 

  operatiuli mexsiereba personaluri komp- 

 iuteris erT-erTi ZiriTadi nawilia rome-   

 lic mniSvnelovan gavlenas axdens mis mwa- 

 v 



109 
 

piuteris muSa mexsierebaa, romlis sidide gansazRvravs erT-

droulad Sesrulebadi programebis raodenobasa da zomas. 

operaciuli sistemis an gamoyenebiTi programebis amuSavebi-

sas monacemebi gare mexsierebidan CaitvirTeba operatiul mex-

sierebaSi. operatiuli mexsierebisaTvis damaxasiaTebeli umni-

Svnelovanesi Tvisebaa energodamokidebuleba: kompiuteris 

kvebis amorTvisas masSi arsebuli yvela monacemi ikargeba.  

 
warmoeba operatiul mexsierebas uSvebs mexsierebis modulebis 

(Memorymodule) saxiT. yvelaze metad gavrcelebulia mexsierebis Se-
mdegi ori saxis moduli: 

■ mexsierebis moduli SIMM, romelSic kontaqtebi mxolod erT 

mxarezea ganlagebuli(Singl In-line Memory Module – mexsierebis cal-

mxrivi moduli). igi farTod gamoiyeneboda 1990-ian wlebis kompi-

uterebSi; 

■ mexsierebis moduli DIMM, romelSic kontaqtebi or mopirda-

pire mxarezea ganlagebuli(Dual In-line Memory Module mexsierebis or-

mxrivi moduli); mis gamoCenas xeli Seuwyo procesor Pentium–is 

gamoyenebam, romelsac hqonda monacemebis 64-Tanrigiani salte. mTel 
rig novaciebTan erTad mocemul moduls aqvs Sedomebis gamomJRavne-
bisa da gasworebis unari. 

personaluri kompiuteris operatiuli mexsierebis mTeli mocu-
loba dayofilia mexsierebis ramdenime bankad (Memory bank), romleb-
Sic gamoyenebuli modulebis saxe da tipi sistemur (deda) dafazea 
damokidebuli (Sesabamisi specifikaciebi saeqspluatacio cnobarSia 
moyvanili). bankis Tanrigianoba Seesabameba dayenebuli mikroproce-
soris monacemebis saltis Tanrigianobas, xolo mexsierebis TiTo-
euli modulis dasamisamarTeblad sxvadasxva raodenobis bitebia ga-
moyenebuli. kerZod, 30-kontaqturi SIMM modulis dasamisamarTeb-
lad gamoyenebulia 8 biti, 72-kontaqturi SIMM modulis dasami-
samarTeblad – 32 biti, xolo 168 kontaqturi DIMM modulis da-
samisamarTeblad – 64 biti.  

operatiuli damxsomebeli mowyobilobis umniSvnelovanesi parame-
tria SeRwevis dro, romelic aucilebelia im informaciasTan mimar-
Tvis sruli ciklis gansaxorcieleblad, romelic mexsierebis Sem-
TxveviT adgilzea Senaxuli. pirvel personalur kompiuterebSi op-
eratiuli mexsierebasTan SeRwevis dro Tu 140 nanowamze meti iyo, 
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Tanamedrove personaluri kompiuterebis normaluri muSaobisaTvis 
saWiroa es dro 5 nanowamis farglebSi iyos. mexsierebasTan SeRwev-
is dro da mikrosqemebis raodenoba Cveulebriv modulis korpuszea 
miTiTebuli. 

arsebobs Semdegi Svidi tipis operatiuli mexsiereba: 

1.FRM-tipis mexsiereba (Fast Page Mode– swrafi gverdobrivi re-
Jimi)saSualebas gvaZlevs mniSvnelovnad gavzardoT mexsierebis mim-

devrobiTad ganlagebul ujredebTan SeRwevis dro. dinamikuri mex-
sierebis matricaSi statikuri buferi mexsierebis mTel striqons 
erTbaSad waikiTxavs, xolo saWiro biti ukve svetis misamarTze da-
mokidebulebiT amoirCeva; amitom morigi wasakiTxi biti ukve Tu wa-
kiTxul striqonSia, maSin buferSi misi kidev erTxel gadatana sa-
Wiro ar aris. am tipis mexsiereba moTavsebuli iyo SIMM module-
Si da gamoiyeneboda Zvel personalur kompiuterebSi (SeRwevis dro 
70 nanowami); 

2. EDO-tipis mexsiereba (Extended Data Out– gafarToebuli mo-

nacemebi) ukanasknelad moTxovnil monacemebs gamoyenebis Semdeg inax-

avs keS-mexsierebaSi, romlis arss qvemoT gavecnobiT. es 20%-iT 
zrdis operatiuli damxsomebeli mowuobilobis mwarmoeblurobas. 
am tipis mexsiereba moTavsebuli iyo SIMM modulebSi da 1995 
wlidan gamoiyeneboda kompiuterebSi, romlebSic dayenebuli iyo 
Pentium-is tipis mikroprocesorebi. mocemuli tipis mexsierebis 
dros saltis taqturi sixSire 83 megahercamde iyo; 

3. BEDO-tipis mexsierebas (Burst. EDO – feTqebadad gafarTo-

ebuli monacemebi)aqvs sityvebis specialuri mTvleli. igi farTod 

ver gavrcelda dabali (66 mghc-mde) taqturi sixSiris gamo; 

4. EDRAM tipis mexsiereba (Enhanced DRAM – gafarToebuli 

dinamikuri mexsiereba)Seicavs Cveulebrivi dinamikuri (DRAM) mexsi-

erebis ujredebsa da swrafmoqmedi (SRAM) statikuri mexsierebis 
mcire raodenobis ujredebs.aseTi mexsierebac farTod ver gavrce-
lda; 

5. SDRAM tipis mexsiereba (Synchronous DRAM - sinqronuli di-

namikuri mexsiereba) pirvelad iqna gamoyenebuli Pentium-is ufros 

modelebsa da Pentium MMX-Si. moTavsebuli iyo DIMM modulebSi, 
romelTa taqturi sixSire 66 megahercidan iwyeboda, SeRwevis dro 
ki 60 nanowamze aranaklebi iyo; 
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6. DRDRAM tipis mexsiereba (Direct Rambus DRAM - pirdapiri 
dinamikuri mexsiereba) pirvelad 2001 wels gamoCnda Pentium 4 mi-

kroprocesorisaTvis. igi moTasvsebuli iyo 400mhc taqturi six-
Siris mqone  RIMM  modulSi (pikuri gamtarobis unari 1,6 gigaba-
iti wamSi). mas mxars uWerda kompania Intel, magram maRali fasis ga-
mo farTod ver gavrcelda;  

7. DDR SDRAM tipis mexsiereba (Duble Data Rate  SDRAM – mo-
nacemebis gaormagebuli siCqariT gadamcemi sinqronuli mexsiereba) damu-
Savda DRDRAM tipis mexsierebis sapasuxod. igi SDRAM mexsi-
erebis axal Taobas warmoadgens, romelSic SesaZlebelia monacemebi 
taqturi sixSiris signalis orive frontidan gadaices, rac aor-
magebs pikuri gadacemis unars. 

procesorebis mwarmoeblurobis mudmivad zrda operatiuli mex-
sierebis zrdiTac unda iyos mxardaWeruli, rac Zalian rTulia. 
procesorebis warmoebaSi momxdari revoluciur cvlilebaTa fonze 
operatiuli mexsierebis evolucia Zalian mokrZalebulad gamo-
iyureba: Seicvala mxolod erT kristalze ganTavsebuli ujredebis 
raodenoba, ramac Seamcira monacemebis Senaxvis kuTri Rirebuleba. 
operatiuli mexsierebis safuZveli ki  pirveli personaluri kom-
piuterebis gamoCenidan dRemde ar Secvlila da kvlav gamoiyeneba 
kondensatoruli damxsomebeli ujredebiani dinamikuri mexsiereba, 
romelic aTanasovis mier jer kidev kompiuteruli teqnikis ganvi-
Tarebis gariJraJze iyo SemoTavazebuli. 

1990-iani wlebis dasawyisSi gamodioda konkretuli operaciis 
drois fiqsirebul periodSi Semsrulebeli mexsierebis asinqronu-
li modulebi, romlebic konkretul operacias drois fiqsirebuli 
SualedSi amTavrebda. maSin specialistebma SeZles daemuSavebinaT 
daaxloebiT 5 mhc sixSireze momuSave operatiuli mexsiereba.   

striqonovani damisamarTebis reJimis danergviT SesaZlebeli gax-
da operatiul FRM mexsierebaSi taqturi sixSire 40 mhc-mde gaz-
rdiliyo.  mis Semdeg damuSavebuli mis Semdeg EDO mexsiereba kom-
piuteruli sistemis mwarmoeblobis amaRlebis mimarTulebiT ga-da-
dgmuli morigi nabiji iyo. igi Cveulebriv 66mhc sixSireze muSa-

obda da hqonda 60 nw-mze aranaklebi mimarTvis cikli (mimarTvis ci-
kli warmoadgens minimalur periods, romlis ganmavlobaSiac nebismier mi-

samarTze mimarTvaa SesaZlebeli). samwuxarod, EDO mexsierebas 83 

mhc-ze ufro maRal sixSireze muSaoba ar SeeZlo, amitom saWiro 
gaxda damuSavebuliyo axali saxis mexsiereba da aseT mexsierebad 
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mogvevlina SDRAM mexsiereba, romelic Tavdapirvelad muSaobda 
66mghc sixSireze. pirvelma aseTma modulebma mravali problema Se-
uqmna avtokonfiguracias (sistemis mier mexsierebis modulis amo-
cnobas). maTi gadawyvetisaTvis mexsierebis DIMM modulze ganaTav-

ses mcire SPD-Cipi (Serial Presence Detect), romelic mexsierebis mo-
dulis amosacnobad saWiro yvela informacias gacemda.  

operatiuli mexsierebis teqnologiis ganviTarebis Semdgomi et-
api dakavSirebuli iyo 1998 wels gamoCenil da 2002 wlis dasawy-
isamde gamoyenebad Intel 440BX CipsetTan koreqtulad momuSave me-
xsierebis modulebisaTvis korporacia Intel-is mier PC-100 specifi-
kaciis damuSavebasTan. axali mexsierebis swrafmoqmedebis aRwerisa-
Tvis SeRwevis ciklis xangrZlivobis nacvlad SemoRebuli iqna ta-
qturi sixSiris minimaluri dasaSvebi periodi, e. i. 10 nanowamiT 
modulis markirebisas igulisxmeboda, rom mas SeeZlo emuSava 100 
mhc sixSireze; xolo aseTi mexsierebisaTvis SeRwevis dro (dro, 
romelic gadis mexsierebasTan mimarTvis momentidan sistemur sal-
teze monacemebis gamoCenamde) daaxloebiT 50 nw-ms Seadgenda. 

operatiuli mexsierebis teqnologiis Semdgom ganviTarebaze mni-
Svnelovani gavlena moaxdina korporacia Intel-ma, romelsac Semdegi 
sami perspeqtuli SDRAM PC-133 (igi tradiciuli SDRAM mwkri-
vis gamgrZelebeli iyo), DRDRAM da DDRSDRAM mexsierebidan 
standartul mexsierebad erT-erTi maTgani amoerCia da misTvis da-
eWira mxari. samwuxarod, man windauxedavad amoirCia DRDRAM  mex-
siereba, romelic, rogorc zemoT aRvniSneT, maRali fasisa da sxva 
detalebis gamo farTod ver gavrcelda. 

1999 wels mTelma rigma msxvilma kompaniam (IBM, Micron, NEC, 

Samsung da VIA) mxari dauWires operatiuli mexsierebis SDRAM 

PC-133 mexsierebas, romlis maqsimalurma gamtarobis unarma Seadgi-
na 1064 mb/wm. magram praqtikam gviCvena, rom yvelaze perspeqtuli 
yofila DDR SDRAM mexsiereba. misi Rirsebaa is, rom mwarmoeb-
lebisagan moiTxovs mcire kapitaldabandebebs da, maSasadame, sakmaod 
iafia; naklia is, rom SDRAM modulis gasarTi (168 kontaqti) ar 
emTxveva  DDR SDRAM modulis gasarTs (182 kontaqti). 

Semdeg eleqtronuli mowyobilobebis damamuSavebeli organizaci-
ebis  JEDECgaerTianebam (Joint Electronic Device Engineering Council) 
industrial standartad oficialurad daamtkica DDR mexsierebis 
meore DDR2 Taoba. modulebisaTvis gamoiyeneboda 240 kontaqtis 
mqone BGA (FBGA) tipis korpusi. standartis CarCoebSi damuSavda 
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Semdegi sami tipis moduli: PC2-4300 (533 mghc sixSiris Cipebis 
dros),  PC2-5300 (667 mhc) da PC2-6400 (800 mhc). garda amisa, 
arsebobda 1066 mhc-ze momuSave sasinji versiebic. 

Tanamedrove kompiuterebSi gamoiyeneba mesame Taobis operatiuli 

DDR3mexsierebis modulebi. maTac 240 kontaqti aqvs, magram  isi-
ni DDR2-Tan SeuTavsebadia eleqtruladac da meqanikuradac. am 
standartis CarCoebSi damuSavebulia da gamodis Semdegi 3 saxis 
moduli: PC3-8500 (1066 mhc sixSiris Cipebis dros), PC3-10660 

(1333 mhc) da PC3-12800 (1600 mhc). garda amisa, arsebobda 1866 mhc-
ze momuSave sasinji versiebic. 

DDR mexsierebis pirveli sacdeli nimuSebi gamoCnda 1997 wels, 
DDR2 mexsierebis sacdeli nimuSebi – 2001 wels, xolo DDR3 mex-
sierebis sacdeli nimuSebi – 2005 wels.  

alternatiuli teqnologiebis damuSavebaze mravali kompania mu-
Saobs. 2001 wels Fujitsu kompaniam monacemebis xangrZlivad Sesanax-

ad masobrivad daamzada segnetoeleqtruli mexsiereba FRAM (Fer-

rvelectric RAM). igegmeba, rom igi BIOS-Si EEPROM-is nacvlad 
(Electrically Erasable Programmable Read Only Memory – eleqtronuli wa-

Sladi, daprogramebadi, marto wasakiTxavi mexsiereba) iqnes gamoyenebuli, 
romelTan SedarebiTac mas aqvs Cawers 10000-jer ufro didi siCqa-
re da moixmars 100-jer nakleb energias. 

kompania Intel gegmavs momavalSi amorfuli naxevargamtaruli me-

xsierebisa (Ovonics Unified Memori - OUM) da polimeruli segneto-

eleqtruli mexsierebis (Polymeric Ferrroelectric RAM - PFRAM) 
teqnologiaTa bazaze  daamzados energodamoukidebeli mexsiereba. 

 

 

 

 

am saxis mexsiereba programisa da monacemebis ganmeorebiT 

gamoyenebis saSualebas gvaZlevs. amis wyalobiT SegviZlia er-

Txel akrefili teqstis cifruli fotosuraTi mravali 

wlis ganmavlobaSi ganvixiloT. 

gare mexsierebis mowyobilobebs xSirad damgroveblebs uw-

odeben. arsebobs, magnituri da optikuri diskebiT formire-

buli damgroveblebi, agreTve naxevargamtaruli fleSmexsier-

gare mexsiereba 
 

gare mexsiereba ewodeba kompiuteris me- 

xsierebis nawils, romelSic xangrZliv- 

ad Seinaxeba programebi da monacemebi. 
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ebis safuZvelze agebuli Tanamedrove gare damxsomebeli mo-

wyobilobebi.  

nebismieri tipis gare mexsiereba Sedgeba informaciis gar-

kveuli mzidisagan (magaliTad, diskisagan an naxevargamtaruli 

kristalisagan) da marTvis eleqtronuli sqemisagan (kontro-
lerisagan).  

informaciis kompiuteruli mzidi kompiuterul formatSi 

monacemebis xangrZlivad Senaxvis saSualebaa. igi SeiZleba iy-

os mosaxsneli (aseTia optikuri diskebi) an moTavsebuli iy-

os dauSladi mowyobilobis SigniT (xisti magnituri diski). 

 
kompiuterze muSaobis moxerxebulobas mniSvnelovnad amaRlebs 

xisti magnituri diskebi - HDD (Hard Disk Drive). xSirad xist 
disks vinCestersac uwodeben. arsebobs am saxelwodebis warmoSobis 
Semdegi versia. IBM firmis konstruqtorTa jgufma kenet hotonis 
(Kenneth E. Haughton) xelmZRvanelobiT 1973 wels daamuSava 3340 
modelis xisti diski. igi Sedgeboda dauSlad korpusSi moTavsebu-
li diskebisa da wamkiTxav Tavisagan. damuSavebis procesSi kons-

truqtorebi mas  ubralod „30-30“ saxeliT moixseniebdnen, radgan 
Seicavda 30 megabaitian ori moduls. es saxeli SemTxveviT daemTx-
va popularuli samonadiro SaSxana vinCesterSi gamoiyenebuli vazn-
is saxelwodebas (am vaznas uwodebdnen 30-30), ris gamoc damgro-
vebelma vinCesteris saxelwodeba miiRo. 

xisti diski warmoadgens specialuri magnitomgrZnobiare nivTi-
erebiT dafarul liTonis erT an or firfitas, romelic wnexila 
aluminis hermetul korpusSia moTavsebuli. garda amisa, vinCesteri 
Seicavs Zravas, wamkiTxav/Camwer Tavsa da mmarTvel eleqtronikas. 
xisti diski moiTxovs Zalian frTxil mopyrobas, radgan ubralo 
ryevam SeiZleba daazianos misi Tavi. 

personalur kompiuterSi xisti diskebi pirvelad mxolod 1983 
wels gamoCnda. maSin misi moculoba iyo 10 megabaiti, SeRwevis dro 
– 100 mikrowami, xolo monacemebis gadacemis siCqare – wamSi 85 
kilobaiti. Tanamedrove vinCesteris moculoba 160 gigabaitidan iw-
yeba, mas aqvs 8-megabaitiani buferi, 9 mikrowmze naklebi SeRwevis 
dro da wamSi gadascems 300 megabaitze met informacias.  

xisti diskis ZiriTadi parametrebia tevadoba, saimedooba da 
mwarmoebluroba. saimedooba fasdeba start/sdeq ciklebis raode-
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nobiTa da mtyunebaze saSualo namuSevrobiT; gvaqvs aTasobiT ci-
kli, xolo saSualo namuSevroba asobiT aTasi saaTiT izomeba. mwa-
rmoebluroba fasdeba wamSi Sesrulebuli Setana/gamotanis ope-
raciaTa raodenobiT, monacemebis gadacemis siCqariTa da procesoris 
CatvirTviT. procesoris CatvirTva gviCvenebs, Tu ramden taqts xa-
rjavs procesori xist diskze mimarTvisaTvis. rac ufro mcirea 
igi, miT ufro nakleb problemebs uqmnis xisti diski sistemas.   

 

monacemebis nebismier blokTan SeRwevis uzrunvelsayofad 

magnituri da optikuri diskebi swrafad brunavs, xolo wam-

kiTxavi Tavi diskis radiusis gaswvriv gadaadgildeba gare 

mexsierebis ufro Tanamedrove saxeebSi, romlebSic informa-

ciis mzidad naxevargamtaruli kristalia gamoyenebuli, ara-

viTari moZravi nawili ar arsebobs, xolo monacemebis waki-

Txva-Casawerad mxolod eleqtronuli impulsebi gamoiyeneba 

(operatiuli damxsomebeli mowyobilobebis analogiurad).  

gare mexsierebis gadasatan mowyobilobebSi, magaliTad, ga-

re xist diskebsa da fleSdamgroveblebSi, mzidi da marTvis 

sqema erT blokadaa gaerTianebuli. aseTi mowyobilobebi kom-

piuters gasarTiT garedan uerTdeba..  

centralur procesors ar SeuZlia mzidze arsebul mona-

cemebs uSualod mimarTos: amas igi mexsierebis kontroleriT 

axerxebs. 2.7 naxazze naCvenebia, Tu rogor waikiTxeba monace-
mebi informaciis gare mzididan da Caiwereba operatiul dam-

xsomebel mowyobilobaSi (odm-Si). realurad gacvlis pro-

cesi ufro rTulia da masSi mexsierebaSi pirdapiri daSvebis 

kontroleric monawileobs.  

kontrolerTan dasakavSireblad procesori iyenebs port-
ebs – kontroleris registrebs, romlebsac procesors SeuZ-

lia nomris (misamarTis) saSualebiT mimarTos. procesori ko-

ntrolers aZlevs monacemebis wakiTxvis „davalebas“, romlis 

Semdegkontroleri Tavis Tavze iRebs procesis marTvas. aR-

niSnuli procesis damTavrebamde procesors paralelurad Se-

uZlia ganagrZos muSaoba an gadawyvitos sxva amocana. amgva-

rad, gare mexsierebidan monacemebis wakiTxva (agreTve Cawera) 
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gacilebiT rTulia, vidre Siga mexsierebidan imave operacieb-

is Sesruleba.  

gare mexsierebisaTvis damaxasiaTebelia Semdegi Tavisebu-

rebebi: 

■ monacemebi ganTavsdeba blokebad (diskebze maT seqtorebs 
uwodeben); monacemebis bloki waikiTxeba an Caiwereba erTba-

Sad, e. i. igi erTi mTlianobis saxiT ganixileba, rac mniSvne-

lovnad aCqarebs informaciis gacvlis process. SeuZlebelia 

blokis nawilTan muSaoba; 

■ imisaTvis, rom procesorma SeZlos uSualod gamoiyenos 

gare mexsierebaSi Senaxuli programa an monacemebi, saWiroa 

es ukanasknelebi winaswar CaitvirTos operatiul mexsiereba-

Si; 

■ monacemebis gacvlas marTavs kontrolerebi. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2.7.  gare mzididan monacemebis wakiTxva da operatiul 
         damxsomebel mowyobilobaSi (odm-Si) misi Cawera  

xazi aumoqmedebelia; 

odm 

salte 

procesori 

k 

informaciis 

mzidi 

odm-Si davalebis 

Setana  

k 

informaciis 

mzidi 

salte 

procesori odm 

kontrolerisaTvis 

„davalebis“ gadacema 

monacemebis gadacema 

marTvis signalebi; 

a) b) 
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gare mexsierebad gamoiyeneba sruliad sxvadasxva mzidi. Ta-
vdapirvelad programebi da monacemebi Seinaxeboda qaRaldis 

perfobaraTebsa da perfolentebze, romlebsac damprogrameb-

lebi xeliT axarisxebdnen. Semdeg isini Secvala iseTma magni-
turma mzidebma, rogorebicaamagnituri lentebi, dolebi da 

diskebi. 

magnitur diskebze monacemTa bitebi mcire damagnitebuli 

(an ganmagnitebuli) areebis saxiT Seinaxeba. seqtorebi ganTav-
Tavsdeba saerTo centris mqone koncentrirebul wrewirebze, 

romlebsac bilikebi ewodeba. adgilmdebareobebze damokidebu-

lebiT sxvadasxva bilikis sigrZe ermaneTisagan gansxvavdeba, 

ris gamoc maTze sxvadasxva raodenobis seqtorebi SeiZleba 

ganTavsdes. diskis seqtorebSi Sesvla Tavisufalia, maqsima-

luri siCqare maSin miiRweva, rodesac wasakiTxi da Casaweri 

seqtorebi erTmaneTis miyolebiTaa ganTavsebuli. 

Zalian Sromatevadia aseTi rTuli sistemis marTva, amitom 

magnituri diskebis gamoCenis Semdeg aucilebeli gaxda damu-

Savebuliyo specialurad maTTan muSaobisaTvis saWiro pro-

gramuli uzrunvelyofa, romelsac operaciuli sistema ew-

oda. operaciuli sistema momxmareblebs samuSaod monacemebis 

garkveul nakrebebs – failebs awvdis, xolo yvela danarCeni 

teqnikuri detalebis Sesrulebas Tavis Tavze iRebs: momxma-

reblebi faqtobrivad muSaoben ara gare mexsierebasTan, ara-

med failebTan. diskuri mzidebis SemoRebis Semdeg failuri 
sistema gaxda is ZiriTadi niSani, romliTac gare mexsiereba 

gansxvavdeba Siga mexsierebisagan. 

monacemebis Senaxvis Semdgom teqnologias warmoadgens op-
tikuri kompaqtdiskebi,CD (Compact  Disk). masze monacemebis 

Caweris erT-erTi xerxis dros lazeris sxivi diskis zeda-

pirze „amowvavs“ biliks, romelzec urTierTmonacvleobs 

Rrmulebi da borcvebi.informaciis wasakiTxavadac lazeris 

sxivi gamoiyeneba, oRond imisaTvis, rom monacemebi ar dairR-

ves, igi mcire intensivobis unda iyos. logikuri 0-ebisa da 
1-ebis amosacnobad gamoiyeneba diskis CaRrmavebuli da swori 

zedapiridan lazeris sxivis gansxvavebulad arekvlis faqti. 



118 
 

magnituri diskebisagan gansxvavebiT, romlebSic informacia 

Seinaxeba calkeul Caketil bilikebze, optikur diskis SemTx-

vevaSi monacemebi Zveli gramfirfitebis msgavsad uwyveti spi-

ralis gaswvriv Caiwereba. gramfirfitebisagan gansxvavebiT 

optikur diskebze spirali iSleba centridan napirisaken. 

dRes Semdegi Taobebis optikuri diskebi gamoiyeneba DVD 

(Digital Versatile Disk – cifruli mravalmiznobrivi diski) da Blu-ray-

diskebi (Blueray– „cisferi sxivi“). maTi diametric sigrZe em-

Txveva CD diskis diametric sigrZes, oRond Caweris simWid-

rovis asamaRleblad maTSi gamoiyeneba naklebi talRuri si-

grZis mqone lazeri. DVD diskis tevadoba 17 gbaitamdea, 

Blu-ray-diskis tevadoba – 500 gbaitamde. 
damuSavebulia agreTve kombinirebuli magnitooptikuri di-

skebi. maTSi informaciis mzidad gamoyenebulia magnituri niv-

Tiereba. lazeriT gaxurebisas es nivTiereba lRveba da misi 

nawilebi orientirdeba magnitur velSi, rac cvlis diskis 

zedapiris optikur Tvisebebs. normaluri temperturis dabru-

nebisas aseTi diskebi gare zemoqmedebisadmi saocrad mdgradi 

xdeba. miuxedavad amisa, isini jerjerobiT ver gavrcelda ma-

Rali fasisa da Caweris dabali siCqaris gamo. magaliTad, ame-

rikuli korporacia Maxoptix-is mier damuSavebuli T4-2600 

tipis Tanamedrove magnitooptikuri diski swrafmoqmedebiT 

CamorCeba xist dikebs da aWarbebs tevadobiT, magram sakmaod 

Zviria – Rirs 2500 dolari. 

SevniSnavT, rom nebismieri saxis diskis seqtorebze data-

nilia Wdeebi, romelTa wyalobiTac kontroleri swrafad po-

ulobs saWiro informacias. Tavad monacemebi moTavsebulia 

seqtoris „saTaursa“ da am seqtoris damamTavrebel Canawers 

Soris.  

gare mexsierebis mowyobilobaTa sferoSi ukanasknel miR-

wevas warmoadgens fleSmexsierebis bazaze konstruirebuli 
damxsomebeli mowyobiloba. masSi ar aris moZravi nawilebi, 

xolo informaciis mzids warmoadgens naxevargamtaruli kri-

stali. fleSmexsierebaSi monacemebis ganaxleba blokebis sax-

iT xdeba, rac gare mexsierebisaTvis sruliad bunebrivia. 
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TiToeuli blokSi Semavali monacemebis ganaxlebis raodenoba 

sakmod didia, magram igi mainc SezRudulia. amitom fleSmex-

sierebaSi CaSenebuli kontroleri monacemebis Caweris dros 

iyenebs Tavisufali blokebis amorCevis specialur algoriTms 

da cdilobs, rac SeiZleba Tanabrad datvirTos blokebi. 

farTod gavrcelebuli fleSdiskebis (e.w. „fleSkebis“) 
garda mexsierebis es saxe gamoiyeneba fotoaparatebisaTvis, 

pleerebisa da mobiluri telefnebisaTvis gankuTvnil mexsi-

erebis baraTebSi, agreTve myarsxeulian SSD (Solid State Drive) 

vinCesterebSi. 

samecniero literaturaSi 1987 wlidan Semovida gare mex-

sierebis axali saxe, romlis aRsaniSnavad gamoyenebuli iqna 

termini RAID-masivi(Redundant Arrayof Independent/Inexpensive Disks– 

damoukidebeli/iafi diskosatarebis Warbi masivi). RAID-masivis meS-

veobiT erTiandeba ori an meti diskosatari da warmoiqmneba 

diskebis sistema, romlisTvisac maqsimaluradaa gazrdili mu-

Saobis rogorc siCqare, ise saimedooba; mas aqvs yvelaze Zvi-

ri diskosatarebze umjobesi parametrebi, SeuZlia SeinarCun-

os informacia mowyobilobis nawilis mtyunebis drosac; ami-

tom Tanamedrove RAID-masivebi aucilebelia informaciis 

msxvilmaStaburi sacavebis mosawyobad.     

 

 

 

 

 

sxvadasxva tipis mexsierebisagan agebul ierarqiul (mra-

valdonian) sistemas.  

rac ufro didia mexsierebis moculoba, miT ufro nelmom-

qmedia igi. siswrafis mixedviT sxvadasxva saxis mexsierebas 

doneebad Tu ganvalagebT, umaRles doneze aRmoCndeba regis-

trebi. swored isinia yvelaze swrafmoqmedi da, amasTanave,   

yvelaze mcire moculobis mexsierebis tipuri warmomadgenle-

bi. momdevno qvemoTa dones daikavebs maTze gacilebiT didi 

moculobisa da, amasTanave, mniSvnelovnad nelmoqmedi Siga 

sxvadasxvs saxis 
 mexsierebaTa urTi-

erTzemoqmedeba 
 

1.4 paragrafSi aRvniSnavdiT, rom Se- 
uZlebelia iseTi mezsierebis Seqmna,  

romelsac erTdroulad eqneba didi 

moculoba da maRali swrafmoqmedeba 

(gv. 31).  amitom viyenebT ramdenime  
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(operatiuli damxsomebeli mowyobiloba da mudmivi damxsome-

beli) mexsiereba. mas mosdevs veeberTela moculobis, magram 

gacilebiT ufro nelmoqmedi gare mexsiereba. da, bolos, umd-

ablesi donezea kompiuteruli qselis mexsiereba (nax. 2.8).  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

diskze (gare mexsierebaSi) ganTavsebul fails redaqtire-

bisaTvis damamuSavebeli programa operatiul damxsomebel mo-

wyobilobaSi (odm-Si) CatvirTavs, xolo is konkretuli si-

mboloebi, romlebTanac procesors wamis umcires monakveTeb-

Si uxdeba muSaoba, ierarqiis umaRles doneze mdgar mexsi-

erebaSi – registrebSi Tavsdeba (ix. nax. 2.8).  
kompiuteris mwarmoebluroba, upirveles yovlisa, mexsier-

ebis „zeda“ doneebze – procesorul mexsierebasa da operati-

ul damxsomebel mowyobilobazea damokidebuli. procesorebis 

swrafmoqmedeba mniSvnelovnad aRemateba operatiuli damxs-

nax. 2.8 personaluri kompiuteris mexsierebaTa ierarqia 
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omebeli mowyobilobis (odm-is) muSaobis siCqares, amitom 

procesors lodini uxdeba, sanam monacemebi odm-idan masTan 

gadava. situaciis gasaumjobeseblad procesorsa da odm-s 

Soris amateben mexsierebis kidev erT Sres, romelsac keS-   
mexsierebas anu ubralod – keSs uwodeben (ing. Cashe – sa-

malavi, damalva). 

keSmexsierebasxva (ufro nelmomqmedi) mexsierebis muSa-

obis amaCqarebeli mexsierebaa. amisaTvis igi nelmomqmedi mex-

sierebidan ukve wakiTxul monacemebs TavisTan inaxavs da sa-

Wiroebisamebr maT procesors uswrafesad awvdis; amiT igi 

procesors aTavisuflebs nelmomqmed mexsierebasTan xelaxa-

li mimarTvisagan. 

keSmexsiereba dinamikur operatiul damxsomebel mowyo-

bilobaze gacilebiT swrafmoqmedi statikuri  mexsierebaa. mas-
SiararissakuTarimisamarTebidadamisamarTebadobisfon- 

neimaniseuliprincipiTarmuSaobs. 

odm-idan wakiTxvis dawyebisas procesori mimarTavs keS-
mexsierebis kontrolers; masSiSenaxulia odm-is yvela im 
ujredis misamarTebis sia, romelTa aslebi keSSia moTavsebu-  

li. moTxovnili misamarTi Tu Sedis am siaSi, maSin process-  
ors odm-Tan mimarTva ar sWirdeba, radgan kontroleri mas 
miawvdis am misamarTTan dakavSirebul (asocirebul) SigTavss 

(nax. 2.8). mexsierebis organizacii aseT  princips asociaciur 
princips uwodeben.   

keSmexsierebaSi saWiro monacemebis ararsebobisas es mona-

cemebi waikiTxeba odm-dan da isini erTdroulad miewodeba 

rogorc procesors, ise keSs (ix. nax. 2.9). am monacemebze xe-
laxla mimarTvisas procesopri maT waikiTxavs ara SedarebiT 

nelmoqmedi odm-idan, aramed uswrafesi keSmexsierebidan. 
Cveulebriv keSmexsierebaSi Seitaneba ara marto moTxovni-

li ujredis, aramed misi uaxloesi ujredebis SigTavsebi 

(2.9 naxazze es ufro msxvili isriTaa naCvenebi). amgvarad, 

keSmexsierebaSi Senaxulia operatiuli damxsomebeli mexsier-

ebis yvelaze xSirad gamoyenebadi ujredebis SigTavsebi da is-

ini procesors Zalian swrafad gadaecema. 
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keSmexsierebis muSaobisas warmoiSoba Semdegi ori amocana: 

1. keSis moculoba operatiuli damxsomebeli mowyobilo-

bis moculobaze gacilebiT mcirea da igi swrafad ivseba; am-

is gamo aucebeli xdeba Seicvalos yvelaze  „usargeblo“ mo-
nacemebi.  

2. keSmexsierebidan wakiTxul monacemebi Tu procesoris 

mier damuSavdeba da aseTi saxiT Seinaxeba operatiul mexsi-

erebaSi, maSin unda ganaxldes keSis SigTavsic.  

orive am amocanas wyvets keSmexsierebis kontroleri. si-

Zneleebis miuxedavad, keSireba bevr SemTxvevaSi programis Se-

srulebis siCqares ramdenjerme zrdis. 

Tavad keSmexsierebac mravaldonuri sqemiT aigeba: Taname-

drove procesorebSi mas sul mcire 2-3 done mainc aqvs. am 
doneebidan erTi nawili procesoris SemadgenlobaSi Sedis, 

xolo danarCenebi gancalkevebuli mikrosqemebis saxiT aigeba. 

amitomaa 2.8 naxazze naCvenebi keSi nawilobrivad rom aris 

Sesuli procesoris SemadgenlobaSi. gancalkevebulad mzadde-

ba programebisaTvis da monacemebisavis gankuTvnili keS-mexsi-

ereba. es imis gamoa mosaxerxebeli, rom monacemebisagan gans-

xvavebiT, wakiTxuli programa, rogorc wesi, ar icvleba da 

amitom misTvis gankuTvnili keSi ufro martivad asagebia.  

nax. 2.9  keSmexsierebis gamoyenebis mailustrirebeli sqema 

keSmexsi-

erebis ko-

ntroleri 
pirvelad 

meored 
keSmex- 

sireba 

odm– operatiuli damxsomebeli 

            mowyobiloba 

procesori 
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gamoTvliT teqnikaSi termini „keSireba“ sakmaod farTo 

mniSvnelobiT gamoiyeneba, kerZod keSireba ewodeba ganmeoreb-
iTi gamoyenebisaTvis informaciis Senaxvas ufro swrafmoqmed 
mexsierebaSi. magaliTad, brauzeri axdens internetidan miRe-

buli failebis keSirebas da maT Seinaxavs xist diskze arse-

bul specialur saqaRaldeSi. xistdiskian damgrovebelSic 

gamoiyeneba keSireba. ase rom, keSi SeiZleba realizebuli iq-

nes, rogorc aparaturuli saSualebebis daxmarebiT (aseTia, 

magaliTad procesoris keSi), aseve programuladac (magali-

Tad, brauzeris keSi). 
ramdenime sityviT SevexoT e. w. virtualur mexsierebasac. 

momxmareblebi da damprogrameblebi sxvadasxva moTxovnebs uy-

eneben programul uzrunvelyofas. momxmareblebs surT, rom 

programuli uzrunvelyofa iyos inteleqtualuri, advilad 

gamoyenebadi da iTvaliswinebdes maTTvis saWiro umcires de-

talebsac. damprogrameblebs surT programa umcires droSi 

umciresive ZalisxmeviT daweron, amitom isini iyeneben prog-

ramebis swrafad dasamuSavebul saSualebebs, anu RAD-ebs 

(Rapid Application Development). amis gamo rogorc programebis, ise  

dasamuSavebeli monacemebis moculoba sul ufro da uf-ro 

izrdeba. amitom kompiuterebsac sul ufro da ufro di-di 

mexsiereba sWirdeba, gansakuTrebiT mravalamocanur reJi-mis 

dros, rodesac erTdroulad ramdenime programa muSaobs. 

operatiuli damxsomebeli mowyobilobis SezRudul mocu-

lobasTan zemoT CamoTvlili moTxovnebis SesaTanxmeblad ga-

moyenebuli iqna virtualuri mexsierebis idea. ivaraudeba, 

rom kompiuters aqvs iseTi maqsimalurad dasaSvebi moculob-

is mexsiereba, romelic saWiroa procesors muSaobisaTvis; 

kompiuterze dayenebul operatiul damxsomebel mowyobilo-

bas ki realurad am sivrcis mxolod nawili ukavia.  danarCe-

ni nawili ganTavsebulia specialur sistemur failSi an xi-
sti diskis gancalkevebul ganyofilebaSi. operatiuli damx-

somebeli mowyobilobis faqtobrivi moculoba Tu sakmarisi 

ar aRmoCndeba konkretuli amocanis gadasawyvetad, maSin sis-

tema operatiuli mexsierebidan xist diskze gadaakopirebs is-
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eT informacias, romelic mocemul momentSi ar gamoiyeneba da 

amiT operatiul mexsierebaSi gamoaTavisuflebs saWiro mocu-

lobis ares. diskze gadatanili monacemebis saWiroebis gaCe-

nisas sistema misTvis analogiurad gamoaTavisuflebs opera-

tiuli mexsierebis ares da maT iq daabrunebs. savaldebuli 

ar aris monacemebi operatiuli mexsierebis imave adgilze da-

brundes, romlidanac moxda maTi gadatana (gadakopireba). 

virtualuri mexsierebis gamoyenebisas neldeba programis 

Sesruleba, magram samagierod igi SeiZleba Sesruldes arasak-

marisi moculobis operatiuli damxsomeblis mowyobilobian 

kompiuterze. damatebiT operatiuli mexsierebis dayenebisas 

mravaljer gaizrdeba kompiuteris swardfmoqmedeba. 

virtualuri mexsierebis gamoyeneba kidev erTxel adastur-

ebs imas, rom mexsiereba xelovnuradaa gayofili Siga da gare 
mexsierebad. igi imiTaa ganpirobebuli, rom SeuZlebelia yve-

la moTxovnis erTdroulad damakmayofili  idealuri mexsi-

erebis ageba.  

 

 

 

 

izomeba, romlebiTac izomeba informaciis moculoba, e.i. bit-

ebiT, baitebiTa da maTgan nawarmoebi erTeulebiT (ufro xSi-

rad, megabaitebiTa da gigabaitebiT).  

diskebze saubrisas xSirad axseneben terminebs formatire-

buli da araformatirebuli tevadobis Sesaxeb. diskis forma-

tirebuli tevadoba ewodeba am diskis „sasargeblo“ tevado-
bas, e.i. tevadobas, romelic samomxmareblo informaciis Sesa-

naxadaa gankuTvnili; rac Seexeba araformatirebuli tevad-
obas, igi samomxmareblo informaciis Casawerad gankuTvnili 

tevadobis garda moicavs samomsaxureo moniSvnebisaTvis gan-

kuTvnil tevadobasac. 

mexsierebis swrafmoqmedebis Sesafaseblad ramdenime sidi-

des viyenebT. monacemebis gacvlis nebismieri operacia moicavs 

ara marto monacemebis uSualod gadacemis process, aramed am 

mexsierebis ZiriTadi 
maxasiaTeblebi 

 

momxmareblisaTvis, upirveles yov- 

lisa, mTavaria mexsierebis tevado- 

ba, swrafmoqmedeba da fasi. mexsi-  
erebis tevadoba imave erTeulebiT 
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gadacemis mosamzadeblad Casatarebel samuSaoebis Sesrulebis 

processac. mosamzadebel samuSaoebs miekuTvneba, magaliTad, 

diskze saWiro seqtoris moZebna an operatiuli damxsomebeli 

mowyobilobis mikrosqemis SigniT misamarTis dayeneba. monace-

mebis gadacemis momzadebis dawyebidan monacemebis gadacemis 

damTavrebamde arsebul drois monakveTs SeRwevis (daSvebis) 
dro ewodeba. 

SeRwevis (daSvebis) dro ewodeba saWiro droiT intervals 

informaciis moTxovnis gagzavnis momentidan monacemebis sal-

teze am informaciis (Sedegis) gaCenis momentamde. 

SeRwevis (daSvebis) drois gazomvisas Cveulebriv yvelaze 

rTul SemTxvevas ganixilaven, rodesac monacemebi waikiTxeba 

mexsierebis SemTxveviTi adgilebidan, an am adgilebze Caiwere-

ba igi. baitebi an seqtorebi xSirad mimdevrobiT waikiTxeba, 

amitom mcirdeba Setanis an gamotanis dro. 

operatiuli damxsomebeli mowyobilobebisaTvis SeRwevis 

(daSvebis) dro izomeba nanowamebSi  (1 nanowami = 10-9 wams), 
xolo xisti diskebisaTvis – miliwamebSi  (1 miliwami = 10-9 
wams). aseT gansxvavebas ganapirobebs is, rom diskosatarma sa-

Wiroa jer meqanikurad gadaanacvlos Tavi saWiro mdebareoba-

mde da Semdeg waikiTxos informacia.  

radgan gare mowyobilobebi monacemebis mTel blokebs amu-

Savebs, amitom maTi daxasiaTebisaTvis Semdegi damatebiTi maxa-

siaTebelia saWiro: 

monacemebis gadacemis saSualo dro ewodeba mosamzadebeli 

etapis CauTvlelad, e. i. wakiTxvis operaciis uSualod dawy-

ebidan drois erTeulSi gadacemuli monacemebis raodenobas.  

es maxasiaTebeli Cveulebrivad izomeba wamSi gadacemuli 

megabaitebiT (mbaiti/wm). 

diskuri damgroveblebisaTvis xSirad miuTiTeben brunvis 

siCqares (wuTSi gakeTebuli brunebis raodenobas). rac ufro 

swrafad brunavs diski, miT ufro maRali iqneba wakiTxvisa 

da Caweris dro.  

mexsierebis Rirebulebis Sesafaseblad viyenebT mexsierebis 
modulis Rirebulebis fardobas mis sainformacio tevadobas-
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Tan. xSirad viyenebT erTi bitis an erTi gigabaitis Rirebul-

ebis cnebasac.  

 

2.7. personalur kompiuterSi 

informaciis Semtani mowyobilobebi 

 

personalur kompiuterSi imformaciis Sesatanad sxvadasxva 

saxis mowyobiloba gamoiyeneba, magram yvela maTgans ar ewo-

deba Semtani mowyobiloba. magaliTad, Semtan mowyobilobas 

ar warmoadgens wina paragrafSi ganxiluli gare mexsierebis 

mowyobilobebi. globaluri an lokaluri qselidan monacemeb-

is Setanac ar miekuTvneba Setanis process, radgan am SemTx-
vevebSi monacemebi kompiuteruli formatiT ukve Setanili da 

ganTavsebuli iyo kompiuterul qselSi (romelTanac mier-

Tebulia mocemuli personaluri kompiuteri) da ubralod 

moxda maTi gadakopireba.  

zemoT CamoTvlili yvela mowyobilobis gamoricxvis Semde- 

gac metadetad Wreli suraTi gvrCeba. amas advilad SevamCn-

evT, Tu erTmaneTs SevadarebT kompiuterTan mierTebul tempe-
raturis gadamwods, internetSi mudmivad translirebadi sa-

qalaqo peizaJebis gadamReb vebkameras, programebis asmuSaveb-
lad an meniudan saWiro qmedebis amosarCevad gamosayenebel 

maussa da, bolos, ara marto teqstis asakrebad, aramed brZa-

nebebs gadasacemad gamosayenebel klaviaturas.  
Setanis mowyobiloba ewodeba mowyobilobas, romelic, jer 

erTi, momaxmarebels saSualebas aZlevs kompiuters gadasces 

brZaneba da, meore, monacemebs pirvelad gardaqmnis imisaTvis, 

rom man miiRos kompiuterSi Senaxvisa da damuSavebisaTvis sa-

Wiro forma. 

Setanis mowyobilobebs miekuTvneba: 

■ klaviatura; 

■ manipulatorebi: mausi, trekboli, sensoruli paneli, 

joistiki da trekpointi; 

■ skaneri; 
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■ mikrofoni, videokamera da multimediuri monacemebis 

sxva wyaroebi; 

■ grafikuli informaciis Setanis specializebuli mowyo-

biloba - Suquri kalami da grafikuli planSeti; 

■ gadamwodebi.  

Setanis zogierTi mowyobiloba, magaliTad, veb-kamera da 

gadamwodebi, adamianis uSualod Caurevlad muSaobs. 

ganvixiloT Setanis zemoT CamoTvlili mowyobilobebi.   

 

 

 

 

li eleqtruli kontaqtebi da imaze damokidebulebiT, Tu 

romel klaviSze an klaviSebis kombinaciaze davaWireT TiTi, 

kompiuteris mexsierebas gadaecema specialuri skankodi an am 
kodebis mimdevroba. 

skankodi  (Scan-code)IBM-Tavsebad kompiuterebSi TiToeuli 

klaviSisaTvis mikuTvnebuli kodia, romlis daxmarebiTac kla-

viaturis draiveri amoicnobs daWeril klaviSs da mis skan-
kods gadascems specialur 60h portSi. klaviSidan TiTis aS-

vebisas IBM PC/AT kompiuteris klaviatura zemoT aRniSnul 

portSi agzavnis or baits: F0h-sa da skankods.  zogierT 
(magaliTad Shift,Alt, Ctrl da a. S) klaviSze TiTis daWerisas 

warmoiSoba ara erTi, aramed ramdenime skankodi. isini Caiwe-

reba 60h portSi da moaxdens aparaturuli Sewyvetis generi-

rebas.    

arsebobs sxvadasxva modelis klaviaturebi, magram praqti-

kulad yvelamaTganSi klaviSebi 5 jgufadaa dajgufebuli. 

ganvixiloT TiToeuli maTgani. 

1. funqciuri klaviSebi aRniSnulia rogorc F1-F12 da is-

ini klaviaturis yvelaze zemo mwkrivSia ganTavsebuli. funq-

ciuri klaviSebi Zalian mosaxerxebelia programebSi gamosaye-

neblad, magram damwyebi momxmareblisaTvis ramdenadme Znelia 

maTi gamoyeneba. amas ganapirobebs is garemoeba, rom aRniSuli 

klaviSebis funqciuri daniSnuleba TiToeul konkretul pro-

klaviatura 
(Keyboord) 

 

personalur kompiuterSi simboluri in 

formaciis Semtani ZiriTadi mowyobilo- 

ba klaviaturaa. klaviSebze TiTis daWr- 

isas SeirTveba klaviaturis gansazRvru- 

https://ru.wikipedia.org/wiki/IBM_PC/AT
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gramazea damokidebuli (gamonaklisia mxolod F1 klaviSi, 

romelsac programis mixedviT gamoaqvs cnobebi). funqciuri 

klaviSebis dawvrilebiT daniSnulebebs SegviZliaT gavecnoT 

programis sacnobaro sistemaSi an dokumentaciaSi.  

2. alfabeturcifruli klaviSebi (48klaviSi) funqciuri 

klaviSebis qvemoTaa ganTavsebuli. maTze aRniSnulia sxvada-

sxva niSani, probeli, laTinuri da rusuli asoebi. qarTuli 

asoebi SeTavsebulia laTinur asoebTan. 

3. specialuri klaviSebi (17 klaviSi) klaviaturis 

sxvadasxva adgilzea ganTTavisebuli. TiToeul klaviSs aqvs 

zustad gansazRvruli daniSnuleba, kerZod: 

- Esc (ing. Escape „gasvla“) klaviSi gankuTvnilia rome-

lime reJimidan, moqmedebidan da programidan gamosasvlelad 

an raime moqmedebis gasauqmeblad; 

- Print Screen/ SysRq (ing. SystemRequest) klaviSi axdens mi-

mdinare gamosaxulebis kopirebas operaciuli sistemis gacvl-

is buferSi (ekranis SigTavsi gaaqvs dasabeWdad); klaviSebis 

Alt+Print Screenkombinaciaze erTdroulad zemoqmedebisas gac-

cvlis buferSi kopirdeba mxolod aqtiuri fanjara; 

- Pause/ Break  ( Pause „SeCereba“, break „Sewyveta“)klaviSi aCe-

rebs programebis Sesrulebas, magaliTad, kompiuteris Catvi-

rTvas; 

- Tab - tabulaciis klaviSi. masze gamosaxulia urTierT-

sapirispirod mimarTuli ori isari. teqstis Setanisas igi 

asrulebs abzacis formirebis funqcias. zogierT programaSi 

mas SeiZleba sxva funqciac mieniWos; 

- Caps Lock (ing. Capitals Lock–„mTavruli asoebis fiqsireba“) 

klaviSze TiTis kenti raodenobiT daWeris Semdeg SegviZlia 

teqsti mTavruli asoebiT, xolo luwi raodenobiT daWerisas 

– nusxuri asoebiT davbeWdoT;  

- Shift klaviSis (klaviaturaze aris ori aseTi klaviSi)  

daWeril mdgomareobaSi beWdvisas Seitaneba mTavruli asoebi, 

xolo dauWerlad beWdvisas - nusxuri asoebi; 

- CtrlklaviSi (ing. Control, klaviaturaze aris ori aseTi 

klaviSi) gamoiyeneba sxva klaviSebTan Sexamebulad sxvadasxva 
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moqmedebis Sesasruleblad; magaliTad, Ctrl + Z kombinacia ga-

moiyeneba bolo Sesrulebuli qmedebis gasauqmeblad;  

- Alt klaviSi(ing. Alternate – Secvla, monacvleoba; klavi-

aturaze aris ori aseTi klaviSi) gamoiyeneba sxva klaviSebT-

Tan Sexamebulad sxvadasxva moqmedebis Sesasruleblad; maga-

liTad, menius brZanebis amosarCevad saWiroa TiTi davaWiroT 

am klaviSs im asos klaviSTan erTad, romelic xazgasmulia 

menius dasaxelebaSi; 

- Backapace  (←; dabruneba; „ probeli ukan“)klaviSi waS-

lis kursoramde arsebul asos an teqstis gamoyofil bloks; 

- Insert klaviSi gadarTavs teqstis Setanis reJims (Casma 

an Secvla); 

- Delete klaviSi gaaZevebs kursoris Semdgom arsebul sim-

bolosan teqstis gamoyofil bloks; 

- Enter (ing. Enter — „Setan“») adasturebs sistemaSi Seta-

nil brZanebas an teqstis akrefis dros afiqsirebs abzacis 

damTavrebas; 

- NumLock(pirdapiri Targmani „cifrebis fiqsireba“) 
klaviSi asrulebs garkveul blokirebas, romelic aucilebe-

lia klaviaturis damatebiT nawilSi arsebuli klaviSebis me-

SveobiT cifrebis Sesatanad.  

4. sanavigacio klaviSebi (8 klaviSi) ganTavsebulia 

alfabeturcifruli klaviSebis marjvniv da marTavs kursor-

is mdebareobas; kerZod ←; ↑; → da ↓  isrebiani klaviviSebiku-

rsors erTi bijiT gadaadgilebs Sesabamisad marcxniv, 

zemoT,marjvniv da qvemoT; Homeda End klaviSebs kursori 

Sesabami-sad gadaaqvs teqstis Tavsa da boloSi, xolo Page 

Up da Pa-ge Down klaviSebs – furclis zemoT da qvemoT. 

6. damatebiTi klaviSebi (16 klaviSi) ganTavsebulia klavi-

aturis marjvena nawilSi. isina axdens sanavigacio da cif-

ruli klaviSebis dublirebas, Seicavs maTematikuri /, ⃰  - ; +); 

moqmedebebis niSniT aRniSnul klaviSebsa da klaviSebs Insert, 

Delete, Enter. 

operaciuli sistema Windows 95–is gamosavlis Semdeg 

klaviaturaze gaCnda sami Windows-klaviSisagan Semdgari 
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jgufi. WL (WindowsLogo) logotipiani ori klaviSi kla-

viaturis orive mxareze, xolo  WA (Windows  Application) lo-

gotipiani klaviSi – klaviaturis mxolod marjvena mxarezea 

ganTavsebuli. WL klaviSis meSveobiT SegviZlia gamoviZaxoT 

sistemis mTavari meniu, xolo WA klaviSis meSveobiT – kon-

teqsturi meniu. 

Windows 98–is gamosavlis Semdeg klaviaturaze gaCnda  sa-

mi klaviSisagan Semdgari kidev erTi  jgufi; masSi Semaval 

klaviSebs Zilis klaviSebs ewodeben. Power off klaviSi amor-

Tavs kompiuters, Sleep klaviSi, romelzec mTvarea gamosaxu-

li, aZinebs, xolo WakeUp klaviSi, romelzedac maRviZara 

saaTia gamosaxuli, aRviZebs kompiuters.  

ACPI (Advansed Configuration and Power Interface – konfiguraciisa da 

kvebis gafarToebuli interfeisi) specifikaciis Tanaxmad axalma 

Windows 98-ma„iswavla“ ganrigis an garkveuli movlenis mox-

denis (klaviSze TiTis daWeris, mausis gadaadgilebis) Sesaba-

misad kompiuteris komponentebis kvebis marTva; kerZod, mas 

SeuZlia „Rrmad daaZinos“  (Standby) an gaaRviZos isini. 

zogierTi saxis klaviaturaze aris Fn(ing. Function) kla-

viSi, romelic afarToebs klaviaturis funqciur SesaZleb-

lobebs; igi sxva, magaliTad, Zilis klaviSebTan, erTad gamo-
iyeneba, rac nulamde amcirebs maTze SemTxveviT daWeris al-

baTobas. Cveulebriv igi marjvena zeda kuTxeSi ganTavsdeba 

klaviS Enter–is qvemoT.  
bolo wlebSi farTod vrceldeba multimedeaklaviatura, 

romelzec ganTavsebulia kompiuteris specialuri reJimebis 

mmarTveli (diskisa dasakvreli, xmis amomrTveli, kompaqtdis-

kis amamuSavebeli da sxv.) klaviSebi. 

internetis qselis farTod ganviTarebam ganapiroba klavi-

aturaze Sesabamisi Rilakebis gaCena, romlebic saSualebas 

gvaZlevs mivuerTdeT qsels, gavideT saitze, miviRoT fosta 

da a. S. Cveulebrivad aseTi Rilakebi sul zemoT, funqciuri 

klaviSebis Tavze Tavsdeba. xSirad axal klaviaturebSi vxvde-

biT specifikuri funqciebis Semsrulebel damatebiT Rilakeb-

sac.  
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arsebobs sadeniani da usadeno (Wirecless; Cordless) klavi-

viaturebi. ukanasknelebs ar sWirdeba sistemur blokTan sa-

kabelo mierTeba (ufro zustad, maT SeuZlia miuerTebladac 

imuSaos). yvela klaviatura iyenebs qvemoT CamoTvlili 3 
interfeisidan erT-erTs: 

1. AT (Advanced  Technology)  interfeisi gamoiyeneba ATkve-

bis mqone sistemuri dafebisaTvis. igi warmoadgens standar-

tizaciis germanuli institutis mier damuSavebul sqel 5-
kontaqtian DIN (germ.Deutsches Institutfür Normung)gasarTs, ro-

melic Zvel eleqtronikaSi gamoiyeneboda dabalsixSiruli 

audio- da videosignalebis gadasacemad; 

2. PX/2 interfeisi gamoiyeneba ATX (ingl .Advanced Techno-

logy Extended gafarToebuli mowinave teqnologia)kvebis mqone si-

stemuri dafebisaTvis. igi warmoadgens wvril mrgval 6-kon-
taqtian miniDIN gasarTs. igive gasarTi gamoiyeneba mausisTvi-

sac. PC’99 specifikaciaSi am Stekerebs sxvadasxva ferad (iis-

frad – klaviaturisaTvis da mwvaned – mausisaTvis) Rebaven.  

3. USB interfeisi gamoiyeneba met-naklebad Tanamedrove 

sistemur dafebze. igi brtyeli marTkuTxivani 4-kontaqturi 
gasarTia. 

 

 

 

obiloba, romlebzedac sxvadasxva saxis zemoqmedebiT momxma-

rebels SeuZlia teqstis aukrefad marTos kompiuteri. 

manipulatorebis muSaobis zogadi idea aseTia. monitoris 

ekranze aisaxeba maCvenebeli (kursori); xeliT manipulatoris 

gadanacvlebis meSveobiT kursori SegviZlia vamoZraoT ekran-

ze. saWiro adgilze misi misvlis faqti manipulatorze arse-

bul Rilakze TiTis daWeriT SegviZlia vacnoboT kompiuters. 

ekranze Tu klaviaturas gamovsaxavT, maSin manipulatoris me-

SveobiT teqstis Akrefasac SevZlebT. 

█ yvelaze gavrcelebuli manipulatoria kompiuteruli ma-
usi (Tagvi) (nax. 2.10,a). es saxeli dakavSirebulia kompiut-

erTan mowyobilobis SemaerTebel kabelTan, romelic Tagvis 

manipulatorebi 
 

 

kompiuterSi brZanebebisa da monacemebis 

Sesatanad farTod gamoiyeneba manipula- 

torebi – sxvadasxva konstruqciis mowy- 
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kudis asociacias aRZravs. mraval Tanamedrove mauss ukve aR-

niSnuli virtualuri kudi srulebiT ar sWirdeba, radgan 

kompiuters saWiro informacias isini eleqtromagnituri ta-

lRebiTac mSvenivrad gadascems. am dros kompiuterTan mier-

Tebuli unda iyos radiotalRebis aRmqmeli da gamSifravi 

specialuri mowyobiloba – adapteri. aseTi mausebis gamoyene-
ba Zalian mosaxerxebelia, oRond Zviria da kvebis damatebiT 

wyaros (batareas an akumulators) iyenebs. pirveli mausis 

demonstrireba 1964 wels moaxdina stenfordis kvleviTi ce-

ntris TanamSromelma duglas enelbartma. 1983 wels firma 

Microsoft-ma IBM PC kompiuterisaTvis gamouSva Bus Mouse-s 

saxelwodebis pirveli mausi, xolo 1986 wels gamoCnda axa-

li mausi InPort Mouse. 

Tavdapirvelad mausi aRWurvili iyo moZraobis meqanikuri 

gadamwodebiT: mausis gadanacvlebisas brunvas iwyebda mausis 

SigniT arsebuli burTula. burTula Tavis mxriv abrunebda 

erTmaneTisadmi urTierTmarTobulad ganTavsebul or patara 

borbals, romelTa yovel mobunebas afiqsirebda eleqtronu-

li mowyobiloba. es borblebi SeiZleba hipoTetur koordi-

natTa RerZebs, xolo maTi mobruneba - koordinatebis cvli-

lebas SevadaroT. koordinatebis cvlilebis Sesaxeb informa-

cia gadaecemoda kompiuters. aseTi meqanikuri konstruqcia 

mouxerxebeli iyo, radgan mtverisa da WuWyisagan burTulisa 

da patara borblebis xSirad gawmenda gvixdeboda. 

dRes gavrcelebuli optikuri mausebi ar Seicavs meqanikur 
nawilebs, rac amaRlebs maT xangamZleobasa da sizustes. ma-

usis „muclis“ qveS ganTavsebuli miniaturuli videokamera 

drois yovel mcire SualedebSi suraTs uRebs mausis Suqdio-

diT an portatuli lazeriT gaSuqebul im zedapirs, romel-

zedac igi moZraobs. am suraTebis urTierTSedarebiT mausis 

„sxeulSi“ CamontaJebuli specialuri mikroprocesori gamo-

iTvlis or RerZs Soris mausis gadaadgilebas. es meTodi 

cud Sedegs mogvcems, Tu zedapiri Zalian gluvi da erTgva-

rovania (rogoricaa, magaliTad, minis zedapiri). aseT SemTx-
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vevaSi gamoiyeneba lazeruli mausebi, romlis gaSuqeba zrdis 

gamosaxulebis kontrastulobas. 

optikuri mausis erT-erTi umniSvnelovanesi maxasiaTebelia 

optikuri sensoris (videokameris) ganrCevadoba. igi gviCvenebs 

mocemuli sigrZis monakveTს Tu ramden wertils ganasxvavebs 

erTmaneTisagan mocemuli sensori (vidrokamera), e.i. ramdeni 

wertilis aRqma SeuZlia mas. rac ufro maRalia sensoris ga-

nrCevadoba, mausi miT ufro zustad miadevnebs Tvals gadaad-

gilebas. es mniSvnelovania, magaliTad, grafikul redaqtorSi, 
gamosaxulebis zustad damuSavebisavis. ganrCevadoba izomeba 

duimebSi anu dpi-Si (dotsperinch– wertilebi duimze). mausis 

Cveulebrivi ganrCevadobaa1000dpi, xolo gansakuTrebulad 

zust mausebs ramdenjerme meti ganrCevadoba aqvs. 

garda ganrCevadobisa, mausis muSaobis xarisxze gavlenas 

axdens is, Tu ramdeni kadris gadaReba SeuZlia videokameras 

erT wamSi. Cveulebriv mauss wamSi 10000-mde kadris gadaReba 
SeuZlia. TiToeuli kadris zomebi gadamwodzea damokidebuli 

da igi (16 16) piqselidan -  (30 30) piqselamde icvle-  

ba. am moncemebis codnisas SegviZleba zustad gamovTvaloT 

mausis swrafmoqmedeba, e.i.  wamSi Tu ramdeni megapiqselis 

gamosaxavs igi (mp/wm). kompiuteruli TamaSebisaTvis gamosaye-

nebeli mausisaTvis mniSvnelovania moZraobis maqsimaluri si-
Cqare – man wamSi SeiZleba ramdenime metrs miaRwios. 

mausebi erTmaneTisagan gansxvavdeba sakuTari mmarTveli Se-

saZleblobiTac – adre arsebobda ZiraTadad orRilakiani da 

samRilakiani mausebi. samRilakian mausebs axla iSviaTad 

vxvdebiT, radgan marTvisaTvis ori Rilaki sruliad sakmari-

sia. operaciebis umravlessoba sruldeba marcxena RilakiT, 

romelic upirobodaa aqtiuri (Windows-Si SeiZleba Seicva-

los mausis Rilakebis awyoba). 

marcxena Rilaki gankuTvnilia: 

■ informaciis Sesatanad (mausis maCvenebeli unda davayen-

oT marTvis obieqtze da TiTi erTxel davaWiroT marcxena 

Rilaks); 
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■ garkveuli obieqtis gamosayofad an xatvisaTvis (marcxe-

na Rilaks unda davaWiroT TiTi da mis auSveblad mausi ga-

davaadgiloT saWiro adgilamde); gamoyofis Semdeg TiTi unda 

avuSvaT marcxena Rilaks, e. i. gamoviyenoT principi: „daaWire, 
gadaaTrie, daagde“.  

nax.2.10.personaluri kompiuterSi gamoyenebuli manipulatorebi 

joistiki trekpointi 

d) g) 

 

 
 
 

 

 
 

 
 

 
 

a) b) 

mausi (Tagvi) trekboli 

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BC%D1%8B%D1%88%D1%8C
http://samaracomp.ru/goodsinfocart.php?row_id=123414
https://www.dns-shop.ru/product/16b15aefb6f130b1/dzojstik-logitech-extreme-3d-pro-serebristyj/
https://blog.codinghorror.com/touchpad-vs-trackpoint/
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BC%D1%8B%D1%88%D1%8C
http://samaracomp.ru/goodsinfocart.php?row_id=123414
https://www.dns-shop.ru/product/16b15aefb6f130b1/dzojstik-logitech-extreme-3d-pro-serebristyj/
https://blog.codinghorror.com/touchpad-vs-trackpoint/
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BC%D1%8B%D1%88%D1%8C
http://samaracomp.ru/goodsinfocart.php?row_id=123414
https://www.dns-shop.ru/product/16b15aefb6f130b1/dzojstik-logitech-extreme-3d-pro-serebristyj/
https://blog.codinghorror.com/touchpad-vs-trackpoint/
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BC%D1%8B%D1%88%D1%8C
http://samaracomp.ru/goodsinfocart.php?row_id=123414
https://www.dns-shop.ru/product/16b15aefb6f130b1/dzojstik-logitech-extreme-3d-pro-serebristyj/
https://blog.codinghorror.com/touchpad-vs-trackpoint/
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marjvena Rilaki gankuTvnilia samuSaod amorCeuli obieqt-

is konteqsturi menius gamosaZaxeblad, agreTve saWiro obieq-

tis ekranze gadasaadgileblad (kopirebisaTvis). bolo wleb-

Si farTod gamoiyeneba mausi, romelsac skorlingisaTvis aqvs  
specialuri satrialo Tvali. skorlingi – es aris gamosa-

xulebis, teqstis an veb-gverdis „datrialeba“ vertikalurad 

an horizontalurad. satrialebeli Tvliani mausi Zalian mo-

saxerxebelia did teqstebTan, cxrilebTan, suraTebTan, inte-

rnetis dokumentebTan muSaobisas.     

█ burTulakiani manipulatori – trekboli (nax. 2.10,b) 
SeiZleba gadmobrunebul mauss SevadaroT. mis mgrZnobiare 

elementad Tavisi RerZis irgvliv mbrunavi Camagrebuli burT-

ula gamoiyeneba. saxelwodeba „trekboli“ warmoSobilia ing-

lisuri sityvebisagan track, romelic mimmarTvel mowyobilo-
bas da ball, romelic sferos, burTs niSnavs. trekboli ar 

saWiroebs swor zedapirs da mas vibraciis drosac SeuZlia 

muSaoba. dRes trekboli praqtikulad ar gamoiyeneba.  

█  nouTbukebSi mausis CaSenebul „Semcvlelad“ ayeneben 

kidev erTi saxis manipulators – sensorul panels (ing. To-

uchpad). paneli Sedgeba daWerisadmi mgrZnobiare mcire zeda-

pirisa da ori Rilakisagan. mgrZnobiare panelze Sexeba mausis 

Rilakze TiTis daWeris tolfasia (SeiZleba panelis gverdze 

arsebuli RilakiTac visargebloT). zogierT panels ara mar-

to gadanacvlebis, aramed sxva brZanebebis Sesrulebis unaric 

aqvs. magaliTad, dokumentis „dasatrialeblad“ SeiZleba pa-

nelis marjvena da qveda sazRvrebTan (iq, sadac miRebulia 

fanjaraSi ganTavsdes „damtrialebeli“ zoli) TiTi gavusvaT. 

zogierT panels ramdenime wertilSi Sexebis gaanalizebis 

unaric aqvs. amas multitaCis (Multitouch – mravlobiTi 

Sexeba) reJimi hqvia. 

█  joistiki (nax. 2.10, g) „naklebad seriozuli“ manipula-

toria; misi saxelwodeba inglisuri „joy stick“-is abreviatu-

raa da qarTulad SeiZleba vTargmnoT rogorc „mxiaruli“ sa-
xeluri. igi ZiriTadad kompiuteruli TamaSebisaTvis gamoiye-
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neba da SeiZleba metad ucnauri forebi hqondes. joistiks 

aqvs saxeluri, romlis motrialebis Sesabamisad korpusis Si-

gniT SeirTveba kontaqtebi. zogierT modelSi damatebiT daye-

nebulia wnevis gadamwodi da momxmarebeli rac ufro Zlier 

gadaxris saxelurs, miT ufro swrafad moZraobs kursori ek-

ranze. 

█ trekpointi(nax. 2.10, d) inglisuri sityvaa da qarTu-

lad kursis anu marSrutis maCvenebels niSnavs. igi aris ne-

tbuksa (mcire zomis nouTbuksa) da zogierT nouTbukSi ma-

usis nacvlad gamoyenebuli minijoistiki. trekpointi pirve-

lad 1992 wels gamoiyena kompaniam IBM. aseTi mowyobiloba 

ganTavsebulia klaviaturis Sua nawilSi G, H da B asoebs 

Soris, xolo mausis Rilakebis Semcvleli marcxena da mar-

jvena Rilakebi probelis klaviSis qvemoTaa moTavsebuli. 

 

 

wyobilobas. misi daxmarebiT SegviZlia kompiuterul monace-

mebad gardavqmnaT (cifruli formiT warmovadginoT) simbol-

uri (teqsturi da cifruli) informacia, naxatebi, fotosu-

raTebi, fotolentaze arsebuli gamosaxulebebi (negativebi 

da slaidebi); garda amisa, misi saSualebiT SegviZlia miviR-

oT mcire sisqis obieqtebis fotosuraTebi. 

xSirad skaneris daxmarebiT kompiuterSi SeaqvT saofise 

dokumentebi. am dros skaneri kompiuters Sesatan dokuments 

fotosuraTis saxiT gadascems. gadasaskanirebeli teqstis 

redaqtirebisaTvis saWiroa es suraTi simboloebisagan Semdg-

ar kodebad gardaiqmnas. amisaTvis gamoiyeneba simboloebis op-
tikuri Secnobis OCR- programebi (ing. Optical Character Recogni-

tion).  OCR-programebi cdilobs nebismieri asos moxazulobis 

suraTi piqselebis erTobliobis saxiT daafiqsiros da kompi-

uterSi arsebul asoebis nimuSebTan misi Sedarebis gziT gan-

sazRvros, Tu romel asos warmoadgens es dafiqsirebuli er-

Toblioba. principulad SesaZlebelia xelnaweri teqstis Se-

cnobac, magram am amocanas programebi nabeWdi teqstis Se-

skaneri 
 

 

  skaneri (nax. 2.11, a) ewodeba brtyel ze- 

dapirze datanili gamosaxulebis Semtan mo- 
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cnobis amocanaze ufro cudad wyvets (xelnaweri asoebis 

araerTgvarovnobis gamo).  

skaneris muSaobis principi Zalian martivia. mokaSkaSe wya-

rodan warmoqmnili sxivi gadaivlis gadasaskanirebel zeda-

pirze (inglisuri sityva Scan daJinebulad daTvaliereba-Ses-

wavlasac da Tvalis gadavlebasac niSnavs), romlis drosac 

SuqmgrZnobiare gadamwodebi aRiqvams areklil sxivebs da gan-

sazRvravs maT rogorc intensiurobasa da fers. SeiZleba 

vTqvaT, rom skaneri Zalze gamartivebuli cifruli fotoapa-

aratia. arsebobs Semdegi konstruqciis skanerebi. 

■ xelis skaneri, romelSic SuqmgrZnobiare Tavs momxmare-

beli gadasaskanirebel zedapirze ise gadaatarebs, rogorc ma-

RaziaSi gamyidveli gadaatarebs wamkiTxav Tavs saqonelze ar-

sebul Strixkodze;  

■ planSeturi skaneri, romelSic gadasaskanirebel obieqts 

momxmarebeli uZravad debs minaze, xolo skaneris SigniT ar-

sebuli SuqmgrZnobiare Tavi TviTon gadauvlis am obieqts;  

■ rulonuri skaneri, romelic rulonad daxveul gamosa-

xulebian qaRalds TviTon gaWimavs uZravi SuqmgrZnobiare Ta-

vis gavliT; 

■ doluri skaneri, sadac gadasaskanirebeli obieqti unda 

davaweboT uZravi Tavis gverdiT mbrunav dolze. aseTi ska-

neri uzrunvelyofs skanirebis saukeTeso xarisxs da sagamom-

cemlo saqmeSi gamoiyeneba.  

skaneris SerCevisas saWiroa yuradReba mivaqcioT Semdeg 

eqvs maxasiaTebels: 

1.optikur da interpolaciur ganrCevadobas, romelic, 

rogorc zemoT avRniSneT, erT duimze aRqmuli wertilebis 

raodenobiT gaizomeba (Dots Per  Inch  - dpi ). optikuri ganrCeva-
doba skaneris erT-erTi mTavari teqnikuri maxasiaTebelia. igi 

gviCvenebs suraTis simaRlesa (vertikalurad) da sigrZeze 

(horizontalurad) ganTavsebuli piqselebis (mnaTi wertileb-

is) raodenobas da Caiwereba, magaliTad, ase: 6001200. rac 
ufro maRalia es maCvenebeli, miT ufro maRalia originali-

dan aRqmuli informacia. interpolaciuri ganrCevadoba – spe-  
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cialuri algoriTmiT draiveris mier ukmari wertilebis ra-

odenobis maTematikuri gamoTvlis (anu, interpolaciis meTo- 

dis gamoyenebis) gziT gansazRvruli xelovnurad gazrdili 

ganrCevadobaa. es parametri mwarmoeblebs xSirad SeaqvT ska-

nax.2.11.personaluri kompiuterSi informaciis Setanisa da  
       gamotaniszogierTi mowyobiloba 

a) 

skaneri 

LCD-monitori 
Wavluri printeri 

ploteri lazeruli printeri 

 
 

 
 

 
 

 
 

 
  

 

CRT-monitori 

b) 

g) d) 

e) v) 

ploteri 

i 

http://www.hitech.su/content/skanery
http://valleywomensclub.org/2013/03/19/unwanted-electronic-gear-rising-in-toxic-piles/monitor/
https://www.rdmkit.ru/cat/printers/stprepson/stepsontx106.html
http://www.ixbt.com/monitor/aoc-i2252vwh.shtml
http://good-studio.ru/news/read/4-novij_rezhushij_plot/
http://laserprinter.tkat.ru/
http://www.hitech.su/content/skanery
http://valleywomensclub.org/2013/03/19/unwanted-electronic-gear-rising-in-toxic-piles/monitor/
https://www.rdmkit.ru/cat/printers/stprepson/stepsontx106.html
http://www.ixbt.com/monitor/aoc-i2252vwh.shtml
http://good-studio.ru/news/read/4-novij_rezhushij_plot/
http://laserprinter.tkat.ru/
http://www.hitech.su/content/skanery
http://valleywomensclub.org/2013/03/19/unwanted-electronic-gear-rising-in-toxic-piles/monitor/
https://www.rdmkit.ru/cat/printers/stprepson/stepsontx106.html
http://www.ixbt.com/monitor/aoc-i2252vwh.shtml
http://good-studio.ru/news/read/4-novij_rezhushij_plot/
http://laserprinter.tkat.ru/
http://www.hitech.su/content/skanery
http://valleywomensclub.org/2013/03/19/unwanted-electronic-gear-rising-in-toxic-piles/monitor/
https://www.rdmkit.ru/cat/printers/stprepson/stepsontx106.html
http://www.ixbt.com/monitor/aoc-i2252vwh.shtml
http://good-studio.ru/news/read/4-novij_rezhushij_plot/
http://laserprinter.tkat.ru/
http://www.hitech.su/content/skanery
http://valleywomensclub.org/2013/03/19/unwanted-electronic-gear-rising-in-toxic-piles/monitor/
https://www.rdmkit.ru/cat/printers/stprepson/stepsontx106.html
http://www.ixbt.com/monitor/aoc-i2252vwh.shtml
http://good-studio.ru/news/read/4-novij_rezhushij_plot/
http://laserprinter.tkat.ru/
http://www.hitech.su/content/skanery
http://valleywomensclub.org/2013/03/19/unwanted-electronic-gear-rising-in-toxic-piles/monitor/
https://www.rdmkit.ru/cat/printers/stprepson/stepsontx106.html
http://www.ixbt.com/monitor/aoc-i2252vwh.shtml
http://good-studio.ru/news/read/4-novij_rezhushij_plot/
http://laserprinter.tkat.ru/
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nerebis dasaxelebaSi, raTa gaumjobesdes skaneris maxasiaTeb-

lebi.  

2. feris siRrmes, romelic asaxavs Tu ramden Seferilob-

as aRiqvams maskanirebeli matrica. TiToeuli Seferiloba Tu 

24 bituri kodiT kodireba, maSin maskanirebeli matrica SeZ-

lebs, aRiqvas 224 ≈16,8 milioni Seferiloba, xolo Tu ami-

saTvis iyenebs 48 bits, maSin aRqmuli Seferilobebis raod-

enoba 248≈281,5 trilionis toli iqneba. sainteresoa aRvni-

SnoT, rom adamianis Tvals erTdroulad 24-bituri feris 

aRqmac ar SeuZlia. 

3. muSa zonis zomas, romelic gansazRvravs skanirebis maq-

simalur zonas. A4 (210297) mm formatis planSeturi skane-

rebis muSa zona icvleba (210297) milimetridan (216355) 
milimetramde; 

4. interfeiss, romelic gansazRvravs kompiuterSi monace-

mebis gadacemis siCqares. Tavdapirvelad yvelaze gavrcelebu-

li iyo Cveulebrivi paraleluri LPT interfeisiani (ing. 

Line Print Termi-nal – striqonis beWdvis terminali) modelebi, rom-

lebsac SCSI–modeli (ing. Small Computer System Interface –mcire ko-
mpiuteruli sistemebs interfeisi) ewodeboda. axla farTod gav-

rcelda USB 2,0 interfeisi; 

5. skanirebis meTods, romelic gamosaxulebaze skaneris ga-

davlis raodenobas gansazRvravs (planSeturi skanerebis um-

ravlesoba gamosaxulebaze erTxel gadaivlis);  

6. skanirebis siCqares, romelic damokidebulia mocemul 

ganrCevadobaze, saskanero gamosaxulebis zomaze, interfeissa 

da skanirebis meTodze. skanirebis siCqare amave dros didad 

kompiuteris swrafmoqmedebazedacaa damokidebuli.  

skaners, grafikul programasa (gamoyenebasa) da momxmareb-

els Soris urTierTobis saSualebaa twain-draiverad wodebu-

li specialuri programa (oficialurad twain ar warmoadgens abrevi-

aturas, Tumca gavrcelebulia versia: Technology-Without Any Interesting 

Name– raime niSnadi dasaxelebis armqone teqnologia). igi asrulebs 

skaneris marTvis funqcias, winaswari gasinjvis reJimSi gamo-

saxulebis koreqtirebis saSualebas gvaZlevs da monacemebs 
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skaneridan gadascems kompiuterSi. programa saSualebas gvaZ-

levs, davayenoT skanirebis zonis parametrebi, movaxdinoT wi-

naswari skanireba da gasinjva, uzrunvelyofs feris koreqti-

rebasa da miRebuli gamosaxulebis damuSavebas. skaneris Ti-

Toeuli mwarmoebeli Tavad qmnis sakuTar twain-draivers. ne-

bismier maTgans praqtikulad aqvs kontrastulobis reguli-

rebis, gama-koreqciis unari da momxmarebels nebismieri ma-

Tgani aZlevs ganrCevadobis, sikaSkaSis regulirebisa da moni-

toris ekranze muaris aRmofxvraSi SesaZleblobas. 

 
zemoT moyvanili msjelobaSi gasarkvevad SevniSnavT: 
1. gama koreqcia ewodeba gamotanis mowyobilobis maxasiaTebleb-

ze damokidebulebiT monitoris ekranis sikaSkaSis koreqtirebas; 
2. muari ewodeba monitoris ekranze interferenciuli muqi ver-

tikaluri naxevradwrisebri xazebis gaCenas da ar warmoadgens moni-
toris uwesivrobas. mocemuli vizualuri efeqti met-nakleblad 
yvela monitorzea. am parazituli efeqtis Sesamcireblad saWiroa 
ise SevarCioT ganrCevadoba da gaSlis sixSire, rom muari naklebad 
SesamCnevi gaxdes. xSirad muaris regulireba momxmareblis funq-
ciaa, magram monitorebis zogierT Zvirad Rirebul modelebSi CaSe-
nebulia muaris maregulirebeli sistema. 

 

ZviradRirebul mowyobilobebs miekuTvneba samganzomilebi-
ani skanerebi. Zalian rTuli da Sromatevadia moculobiTi vi-

zualizaciis procesi. konstruqtorebi ukve iyeneben samgan-

zomilebian digitaizerebs(informaciis xeliT uSualodkom-

piuterSi Semtan mowyobilobebs, romlebic Sedgeba brtyeli 

sensoruli planSetisa da kalmisagan), romelTa saSualebiTac 

Semdgomi virtualuri damuSavebisaTvis kompiuterSi Segvi-

Zlia SevitanoT realurad arsebuli sagnebis samganzomilebi-

ani modelebi. aqtiuri samganzomilebiani skaneri iyenebs dasa-

muSavebeli obieqtidan areklil lazerul sxivebsa da dRis 

Suqis ganmbnevi specialuri filtrebiT aRWurvil Sesabamis 

sensors (wamSi 2400 kadris gadamReb videokameras).  
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2.8. personaluri kompiuteridan 

informaciis gamotanis mowyobilobebi 

 

gamomtani mowyobiloba ewodeba mowyobilobas, romelic 

kompiuterul monacemebs adamianis (momxmareblis) aRsaqmelad 

mosaxerxebel formas aZlevs. maTi saSualebiT informacia ko-

mpiuteridan adamians gadaecema. 

gamotanis ZiriTadi mowyobilobebia monitorebi, printere-

bi, spikerebi, yursasmenebi, ploterebi (grafomzidebi).  

 

 

 

dRes informaciis yvelaze metad gavrcelebulia Txevad-

kristaluri LCD-monitorebi (ing. Liquid Crystal Display, LCD). 

arsebobs iSviaTad gamoyenebadi CRT- da GPDP-monitorebic. 

CRT-monitorebis (ing. Cathode RayTube, LCD) gamoyenebis iSvi-

aTobas ganapirobebs is faqti, rom isini ukve moZvelda da 

teqnikuri parametrebiT Camouvardeba LCD-monitorebs, e.i. 

isini guSindeli dRis monitorebia. rac Seexeba GPDP-moni-

torebs (ing. Gas-Plazma DispiayPanel, GPDP), maTi gamoyenebis 

iSviaToba ganpirobulia siZvirisa da zogierTi teqnikuri si-

rTulis gamo;teqnologiebis saTanadod daxvewis SemTxvevaSi 

araa gamoricxuli, romisini ZiriTad monitorebad gadaiqces. 

■ milakuri CRT-monitorebi(nax. 2.11,b) agebulia kaTo-

dursxivuri, anu eleqtronulsxivuri milakis gamoyenebiT. am 

milakis SignoT vakuumia, xolo wina mxaris Siga nawili lu-

minoforis SriTaa dafaruli, romelic sami eleqtronuli sa-

mi satyorcnidan daSenili damuxtuli nawilakebiT inTeba. 

luminoforis zeddeba xdeba sami ZiriTadi (wiTeli - Red, 

mwvanis – Green  da lurji - Blu) feris wertilebis erTo-

bliobiT. am ferebis urTierTSexamebiT miiReba 16 milionamde 

raodenobis sxvadasxva feri, romelTa mxardaWera SeuZlia 

Tanamedrove videobaraTs. 

luminoforis wertilebis nakrebebi samkuTxovani triadeb-

is saxiTaa ganTavsebuli. aseT triadas piqseli ewodeba. piq-

monitorebi 
 

 

monitori ewodeba teqsturi da grafi- 

kuli informaciis vizualurad amsaxav  

(gamomtan) mowyobilobas. 
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selebisagan monitorze formirdeba gamosaxuleba. piqselebis 

centrebs Soris diagonalurad arsebul manZils – marcvlis 
(piqselis) zoma ewodeba.  

monitorebis umniSvnelovanesi maxasiaTebelia ganrCavadobis 

unari, romelic ganisazRvreba monitoris sigrZesa (horizon-

talsa) da simaRleze (vertikalze) ganTavsebuli piqselebis 

raodenobiT Tanamedrove monitorebis ganrCevadoba 1024 768 
piqselze naklebi ar unda iyos.  

■  Txevadkristalur LCD monitorebSi (nax. 2.11,g)gamo-
iyeneba eleqtruli Zabvis zegavleniT struqturisa da gamWvi-

rvaleobis Secvlis unaris mqone e.w. Txevadi kristalebi. 

eleqtruli muxtis ararsebobisas Txevadi kristalebi amor-

ful mdgomareobaSia da atarebs Suqs. maTSi gamavali Suqis 

raodenoba SegviZlia vmarToT eleqtruli muxtebis gamoyeneb-

iT. LCDmonitoris SemnaTebeli naTurebi anaTebs ekrans, xo-

lo Txevadi kristalebi TiToeul ujerdsaTvis atarebs sina-

Tlis mxolod im nawils, romelic am ujredisaTvis saWiro 

sikaSkaSisTvisaa aucilebeli. Txevadkristaluri monitorebis 

umravlesoba iyenebs minis or firfitas Soris moTavsebul 

Txevadi kristalebis Txel afsks. gamosaxulebis TiToeul 

piqsels Seesabameba wiTeli, mwvane da lurji wertilebis ga-

momsaxveli sami ujredi. 

Txevadkristaluri monitorebis upiratesobaa maTi kompaq-

turoba, dabali energomoxmareba, eleqtromagnituri gamosaxu-

lebis ararseboba, maRali donis sikaSkaSe. CRT-monitorebisa-
gan gansxvavebiT. LCD-monitorebs aqvs iseTi maxasiaTebeli, 

rogoricaa standartuli ganrCevadoba. mxolod standartuli 

ganrCevadobis SemTxvevaSi aqvs Txevadkristalur monitors 

gamosaxvis saukeTeso unari. ganrCevadobis Semcirebisas gamo-

saxuleba bundovani xdeba. garda amisa, CRT-monitorebTan Se-
darebiT CRT-monitorebi ferebs uaresi sizustiT gadascems. 
erT-erT umniSvnelovanesi naklia mzeris kuTxezeCRT-moni-
torebis kontrastulobis damokidebuleba. 

■airoplazmuri GPDP-monitori Tqven Tu gadawyviteT 

Zveli televizori SecvaloT ufro Tanamedove saojaxo kino-
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TeatriT, maSin unda ifiqroT maRali klasis gamomsaxvel way-

roze - GPDP-monitorze.  igiSedgeba ori firfitasagan, 

romelTa Sorisac moTavsebulia eleqtruli impulsebis zemo-

qmedebiT mnaTi airebis narevi. aseTi monitorebi Txevadkris-

taluri monitorebisaTvis damaxasiaTebeli naklovanebebesagan 

Tavisufalia, magram moixmars did dens da akumulatorian da 

batareebian gadasatan kompiuterebSimaTi gamoyeneba ar Se-

iZleba. aseTi monitoris magaliTia firma SAMSUNG–is mier 

damuSavebuli SyncMaster 700IFTtipis monitori.igi akma-

yofilebs usafrTxoebis ТСО 99standarts; misi eleqtronika 

uzrunvelyofs 1600 х 1200piqselis tol ganrCevadobas, rac 

sakmaod kargi maCvenebelia. aseTi monitorebis Rirsebebia: 

■ maRali kontrastuloba; am mxriv igi sjobnis CRT-,LCD 

–monitorebsa da Tanamedrove televizorebs; maTi kad-rebi 

gamoirCeva maRali xarisxiT, ris gamoc sasurvelia isini 

saojaxo kinoTeatrebSi gamoviyenoT; 

■ Tavisufalia Txevadkristaluri monitorebisaTvis dama-

xasiaTebeli inerciulobisagan; 

■ Txevadkristaluri monitorebisagan gansxvavebiT: a) maT 
aqvs xedvis farTo kuTxe: suraTis xarisxi araa damokidebu-

li, Tu romeli kuTxidan vuyurebT mas; b) maTi gamosaxuleba 

Zalian mkafioa da ar cimcimebs;  

■ maTze zegavlenas ver axdens eleqtromagnituri velebi. 

GPDP-monitorebis naklovanebebi auferulebs maT Rirseb-

ebs; kerZod, aseTi monitorebi Zalian Zviria; Mmoixmars did 

eleqtroenergias, ris gamoc mniSvnelovnad xurdeba da sWir-

deba specialuri gamagrilebeli ventilatorebi; xSirad iwve-

ba misi ekranis luminofori; maTi piqselebi didi zomisaa, am-

itom plazmuri monitorebis  zomebi 30 duimze meti unda iy-
os, ris gamoc oTaxi zoma, romelSic aseTi monitoriani sa-

ojaxo kinoTeatria moTavsebuli, Zalian didi unda iyos; aqvs 

Zalian didi wona. 

 

 

 

printerebi 
 

printeri warmoadgens cifruli informaci 

is qaRaldze gamomtan mowyobilobas. arse-  

bobs matriculi, Wavluri da lazereuli  
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printerebi. 

matriculi printerebi saRebar lentadafarebul qaRaldze 

damrtymeli mbeWdavi Tavebis meSveobiT gamosaxulebis mwkri-

vebad gamomxatveli mowyobilobebia. Tavi Seicavs nemsebs, ro-

melTa raodenobis zrdis proporciulad izrdeba gamosaxule-

bis xarisxi. uamravi naklovanebebis (beWdvis dabali siCqaris, 

xmauris maRali donisa da a. S) gamo am tipis printerebi 

dReisaTvis moZvelda da garkveuli saxis Rirsebebis miuxeda-

vad praqtikulad ar gamoiyeneba. maTi Rirsebebi iyo dabali 

fasi, praqtikulad nebismieri xarisxis qaRaldze beWdvis 

unari da a.S. 

Wavluri printerebi (nax. 2.11,d) mbeWdav TavSi arsebuli 

mcire saqSenebidan melnis Sefrqvevis gziT qaRaldze beWdvis 

saSualebaa. Sav-TeTr printerebSi gamoiyeneba erTi (Savi) fe-

ris, xolo ferad printerebSi sami (cisferi, mewamuli da 

yviTeli) feris melani. ufro ZviradRirebul ferad Wavlur 

printerebSi zemoT CamoTvlil sami feris melans Savi feris 

melanic emateba, radgan sufTad Savi feri sami sabaziso fe-

ris SereviT ver miiReba. Tavad Wavluri printerebi iafia, 

oRond Zalian Zviria saxarjo masalebi (melniT Sevsebuli 

kartrijebi). garda amisa, Wavlur printerebs sWirdeba maRa-

li xarisxis qaRaldi, Torem saRebavi gaidRabneba. Wavluri 

(gansakuTrebiT, feradi) printerebis beWdvis siCqare Zalian 

dabalia. miuxedavad aRniSnuli naklovanebebisa, Wavluri pri-

nterebi farTodaa gavrcelebuli, radgan isini uzrunvelyofs 

sakmaod maRali xarisxis beWdvas. 

lazeruli printerebSi (nax. 2.11,e) gamosaxuleba iqmneba 

qaRaldze specialuri fxvnilis (toneris) gadatanis gziT. 

Suqis wyaro (lazeri) anaTebs fotodolis specialurad da-

muxtul zedapirs. im adgilebSi, romlebzec ecema Suqis sxi-

vebi, icvleba muxti da maTken miezideba toneri. igi eleq-

rostatikis xarjze gadaitaneba qaRaldze; es ukanaskneli Se-

mdeg xvdeba RumelSi da maRali temperaturis meSveobiT mas-

ze magrdeba toneri. aseTi gamosaxulebis xarisxi Zalian ma-

Ralia. lazeruli printerebi gamosaxulebas gverdebis da ara 
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mwkrivebis saxiT (rogorc es xdeba matricul da Wavlur 

printerebSi) agebs, ris gamoc maTi muSaobis siCqare sakmaod 

maRalia. Tanamedrove printerebi wuTSi 20-40 gverds beWdavs.  
arsebobs monoqromuli da feradi lazeruli printerebi, 

oRond es ukanasknelebi Zalian Zviria. swored maRali fasia 

lazeruli printerebis ZiriTadi nakli. maTi Rirsebebi, garda 

maRali xarisxiT beWdvisa da maRali siCqarisa, aris xmauris 

dabali done, miRebuli anabeWdebis xangamZleoba, saxarji ma-

salebis dabali fasi. lazeruli printeris kartrijiT SeiZ-

leba sakmaod didi raodenobis anabeWdebis miReba. 

grafikuli formiT qaRaldze, firfitaze, fotomgrZnobia-

re masalaze an sxva mzidze melnis saSualebiT grafikuli 

formiT monacemebi gamoitaneba ploteris (nax. 2.11,v) saSu-
alebiT.  
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