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Sesavali 

 
   Tanamedrove sazogadoebaSi yvelaze moTxovnad 
resurs warmoadgens personaluri kompiuterebi. 
Se-vida ra kacobriobis cxovrebaSi kompiuterebi, 
amJa-mad aris civilizaciis ganuyofeli nawili. 
Mmiuxe-davad imisa, rom pirveli kompiuteri 
avtomaturi programuli marTviT Seiqmna naxevari 
saukunis ukan, amJamad gvaqvs ukve kompiuterebis 
xuTi Taoba. aseTi mkveTri ganviTareba ar 
ganucdia arcerT teqnolo-gias. 
   Tu pirveli kimpiuteri “eniaki” (1946w.), iWerda 
90m2 farTs, iwonida 30t. da moiTxovda 140kvt 
simZlavres, Tanamedrove mikroprocesori, 
romelic moicavs aRniSnuli kompiuteris yvela 
eleqtronul mowyobilibas, moiTxovs 1,5-2sm2 

farTobs, romlis simZlavre aRemateba 60-ian 
wlebamde gamoSvebuli kompiuterebis jamur 
simZlavres. pirveli kompiu-teri Seicavda 18 aTas 
eleqtronul naTuras, amJamad 0,09-mikronuli 
teqnologia saSualebas iZleva ada-mianis ganivi 
WriT Tmis RerSi moTavsdes aTjer me-ti 
eleqtronuli komponentebi. 
   kompiuteris ganviTarebis tempebma gaaqarwyla 
yvela prognozi. 
   GgamoTvliTi teqnikis ganviTarebiT 
farTovdeba misi ganviTarebis sferoebi, icvleba 
Sesabamisad terminologiac. 
   1970 wlidan kompiuterebi aRiWurven mraval-
ricxovani gare mowyobilobebiT, romelTa gaer-
Tianeba qmnis sistemas. 
   specialistebi Tvlian, rom 21-e saukunis 
dasawyisSi civilizebuli qveynebis sazogadoebaSi 
moxdeba ZiriTadi informaciuli “garemos” 
Secvla. informaciis moculobis xvedriTi wili, 



romelsac iRebs sazogadoeba tradiciulad 
(radoi, televizia, presa) da kompiuteruli 
telekomunikaciebiT, SeiZ-leba movaxdinoT 
ilustrireba grafikiT nax. 1.                 
 
 
 inform. 
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Nnax. 1 sazogadoebaSi informaciuli garemos   
momavali 

 
   AamJamad globaluri informaciuli qselis – 
internetis momxmareblebisaTvis praqtikulad 
xel-misawvdomia qselSi arsebuli 
arakonfidencialuri informacia. 
   Mmomxmareblebi am superqselis meSveobiT 
opera- 
tiulad iRebs TavisTvis saWiro masalebs. 
   Tanamedrove etapze prioritetulia zemZlavri 
da zeminiaturuli personaluri kompiuterebi. 
Mmimdina-reobs kvleviTi samuSaoebi momavali 
Taobis kom-piuterebis Sesaqmnelad e. w. 
neirokompiuterebi. NneirokompiuterebSi SeiZleba 
gamoyenebuli iqnas specializebuli qseluri 
mikroprocesorebi – transpiuteri. transpiuter – 
mikroprocesoruli qseli Cadgmuli kavSirebis 
saSualebebiT. 



   magaliTad, transpiuters IMS T800 taqturi 
sixSiriT 30 mgc aqvs swrafqmedeba 15 mln 
operacia wamSi, xolo transpiuters Intel WARP  20 
mgc sixSiriT – 20 mln operacia wamSi (orive 
transpiuteri 32 Tanrigiania. 
   Kkompiuteris calkeuli mowyobilobebis 
Seqmnis prognozebi: mikroprocesorebi siswrafiT 
1000 MIPS da Cadgmuli mexsierebiT 16 mgbaiti. 
Cadgmuli qseluri da video-interfeisebiT. 
Brtyeli didfor-matiani displeebi mkveTri 
gamosaxulebiT. Pporta-tiuli kompiuterebi 
asanTis yuTis zomiT, magnituri diskebi 500gbaiti 
moculobiT, terabaituli diskuri masivebiT. 
multiarxebis gamoyenebiT farTozoliani radio, 
optikuri arxebis gamoyenebiT informaciis 
gacvla-gamocvla kompiuterebs Soris SeuzRudavi 
gamtarunarianobiT. 
   Mmultimediuri saSualebebis danergva pirvel 
rigSi audio da video saSualebebiT informaciis 
Setana-gamotana, saSualebas mogvcems davamyaroT 
kompiuterTan urTierToba adamianisTvis bunebriv 
enaze. 
   multimedia ar unda gavigoT rogorc 
multimedia personalur 
kompiuterze.mxedvelobaSi unda gvqon-des 
multimedia, romelic moicavs rogorc kompi-
uters, agreTve mowyobilobebis mTel jgufs, 
romelTa meSveobiTac xdeba informaciis gacvla-
gamocvla momxmareblebs Soris. aseTi midgoma 
saSualebas iZleva: media-serverebis 
teqnologiebis Seqmnisa, romelTac Seswevs unari 
Sekribos, Seinaxos da gadasces didi raodenobis 
informacia erTdrouli moTxovnis pirobebSi. 
Zeswrafi far-Tozoliani informaciuli 
magistraluri siste-ebi, romlebic erTian 
kavSirSia momxmarebelTa sis-temebTan.  



   specialistebi winaswarmetyveloben, rom axlo 
momavaSi SesaZlebelia realuri samyaros kompi-
uteruli modelis Seqmna, iseTi virtualuri sis-
temis romelSic aqtiurad vicxovroT da movax-
dinoT misi obieqtebis manipulireba. momavalSi 
SesaZlebelia Cveni yoveldRiuri cxovrebis 
virtu-alur realobaze, rodesac oTaxSi 
ganlagebuli iqneba asobiT kompiuteruli 
mowyobiloba avtoma-turi CarTva-gamorTviT 
situaciebis mixedviT, rom-lebic aqtiurad 
gansazRvraven Cvens adgil-samyofels, mudmivad 
mogvawvdian yvela saWiro informacias, Cvenc 
SesaZlebloba gveqneba miRebuli informaciis 
Sesabamisad vmarToT sxvadasxva teqnikuri 
saSualebebi. kompiuterTan muSaobisas adamiani 
TvalnaTliv SeZlebs virtualuri mosau-bris 
danaxvas, aqtiurad daamyarebs urTierTobas 
masTan bunebriv enaze audio da video mowyo-
bilobebis meSveobiT. AgreTve SesaZlebeli 
gaxdeba moswavlem urTierToba daamyaros 
virtualur peda-gogTan.    
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Tavi 1.   marTva da informacia 
 
   MmniSvnelovani da gadamwyveti roli 
kompiuteris Seqmnasa da evoluciaSi iTamaSa 
kibernetikulma mec-nierebam. kibernetikuli 
mecnierebis formireba dai-wyo 50-ian wlebSi. 
   kibernetikuli mecnierebis fuZemdebelia ameri-
keli mecnieri norbert vineri. man daafuZna kon-
cefcia erTiani midgomisa sxvadasxva bunebis sis-
temebSi, marTvis procesebis ganxilvisas. am kon-
cefciis Zala mdgomareobs imaSi, rom garda meTo-
ologiuri msjelobis zogadi ganxilvisa SemoTa-
vazebuli iqna rTuli marTvis amocanebis 
gadawyve- 
tis raodenobrivi aRweris mZlavri aparati, rome-
lic dafuZnebuli iyo gamoyenebiT maTematikaze. 
   kibernetika aris mecniereba nebismieri bunebis 
sistemebSi, marTvis procesebis zogadi kanonzo-
mierebis Sesaxeb. 
   kibernetikis Seswavlis sagans warmoadgens in-
formaciuli procesebi, romlebic aRweren  siste-
mebis mdgomareobas. 
   Seswavlis mizani aris principebis, meTodebis 
da teqnikuri saSualebebis Seqmna, efeqturi 
marTvi-saTvis  sistemebSi. 
   Kkibernetikuli mecniereba kavSirSia obieqtze 
informaciis gadacemisa da damuSavebis kanon-
zomierebis, procesebisa da movlenebis 
kvlevasTan, romlebic warmoiqmneba bunebasa da 
sazogadoebaSi. 
    kibernetikis ZiriTadi gansakuTrebuleba ro-
gorc damoukidebeli samecniero are mdgomareobs 
SemdegSi: 

1. kibernetikis meSveobiT moxda is, rom 
samyaros Sesaxeb klasikuri warmodgena, rom is 
Sedgeba materiisa da energiisagan, Seicvala da 



Camoyalibda amgvarad: materia, energia da 
informacia. Informaciis gareSe SeuZlebelia 
organizebuli sistemebis arseboba. 

2. kibernetika samarTav sistemebs ganixilavs 
ara statikaSi, aramed dinamikaSi e. i. 
ganviTarebiT mWidro kavSirSi sxva sistemebTan. 
es saSualebas iZleva gamovavlinoT 
kanonzomierebebi da davad-ginoT faqtebi. 

3. rogor detalurad da mkacrad ar Sevi-
swavloT rTuli sistemebi, verasdros ver ga-
viTvaliswinebT yvela faqtoris srul simravles, 
romlebic pirdapir an arapirdapir zemoqmedeben 
mis moqmedebaze. amitom yovelTvis Semogvaqvs Sez-
Rudvebi, sxvadasxva SemTxveviTi faqtorebis 
gaTvaliswinebiT romlebic moqmedebis Sedegebi 
procesebs, movlenebsa da kavSirebze. Kkibernetika 
farTod iyenebs albaTuri kvlevis meTodebs 
albaTur aspeqtebSi, romlebic saSualebas 
iZlevian mkacrad da mkveTrad 
viwinaswarmetyveloT rTuli sistemis 
mdgomareoba. 

4. kibernetikaSi xSirad iyeneben sistemis 
kvlevis meTods “Savi yuTis” gamoyenebiT. “Savi 
yuTis” qveS igulisxmeba iseTi sistema, romelSic 
mkvlevarisaTvis xelmisawvdomia mxolod Sesas-
vleli da gamosasvleli informacia am sistemis, 
Sida mowyobiloba ucnobia. “Savi yuTis” 
klasikuri magaliTia – televizori. 

5. kibernetikis mniSvnelovan meTods 
warmoadgens modelirebis meTodi. 

modeli – sxva obieqtia, procesi an for-
malizebuli aRwera, ufro mosaxerxebeli ganxil-
visaTvis, kvlevisaTvis, marTvisaTvis, CvenTvis 
saintereso maxasiaTeblebi romlebic realuri 
ob-ieqtis msgavsia.aseTi cvlilebis dros 
ikvleven ara pirvelad obieqts aramed mis 



models.aseTi kvlevis Sedegebi vrceldeba 
pirvelad obieqtze. 
analoguri moqmedebis kompiuterebSi iqmneba 
sakvlevi obieqtis fizikuri modeli. 

cifruli moqmedebis kompiuterebSi iqmneba 
misi abstraqtuli maTematikuri modeli. Aamocanis 
maTe-matikuri modelis gadasawyvetad 
kompiuterze aRi-wereba misi gadawyveta 
programulad. 

bunebrivia, rom rTuli sistemebis sakvlevad 
da marTvis amocanebis gadasawyvetad, romelzedac 
ori-entirebulia mecniereba marTvis Sesaxeb – 
kiber-netika, aucilebelia kompiuteri. amitom, 
norbert vinerma moaxdina Tavisi koncefciis 
formulireba im droisaTvis ararsebuli 
damaxsovrebuli programiT   kompiuteris Seqmna. 

 

1.1  inforacia da misi 
gansakuTrebuloba 

 
   informacia aris marTvis mniSvnelovani 
resursi. Kkibernetikis poziciisgan, marTva aris 
iformaciis mizanmimarTuli gadamuSavebis 
procesi. informacia warmoadgens rogorc Sromis 
sagans, aseve Sromis produqts marTvaSi. 
   Aarqiteqturis sworad gagebisaTvis da 
kompiute-ris efeqturad gamoyenebisaTvis 
aucilebelia gavec-noT informaciis ZiriTad 
Tvisebebs.  
    sityva informacia aRniSnavs ganmartebas, 
Setyo-binebas. informaciis qveS igulisxmeba 
yvela is cno-ba, romlebic amcireben Cveni codnis 
ganusazRvre-lobis xarisxs konkretuli obieqtis 
Sesaxeb. 
   informacia aris cnoba, romelic cvlis Cvens 
codnas samyaros Sesaxeb da gvagebinebs mas. 



    Tavis mxriv informacia SeiZleba mivakuTvnoT 
abstraqtul kategorias rogorc maTematikuri, 
magram mTeli rigi misi Tvisebebisa gvaaxloebs 
materialur obieqtebTan. ase magaliTad, 
informacia SeiZleba miviRoT, CavweroT, 
wavSaloT, gadavceT, informacia arafrisagan ar 
warmoiSveba. magram, informaciis gavrcelebasTan 
erTad warmoiSveba ise-Ti Tviseba, romelsav 
kavSiri ar aqvs materialur obieqtebTan: 
informaciis erTi sistemidan meoreSi gadacemis 
dros informaciis raodenoba ar icvleba, ufro 
metic, mimReb sistemaSi is izrdeba. 
   amrigad, informacia ar aris materialuri, 
magram informavia aris materiis Tviseba da ar 
SeiZleba arsebobdes Tavisi materialuri 
matareblis gareSe – damaxsovrebis saSualebani 
an  informaciis gadataniT sivrceSi drois 
Sesabamisad. informaciis matareblad SeiZleba 
iyos rogorc fizikuri obi-eqti aseve 
energetikuli substraqti. ukanasknel SemTxvevaSi 
informacia warmoidgineba signalebis saxiT: 
sinaTlis, xmovani, eleqtrulad da a. S. 
   informacia matarebelze kodirdeba, e. i. mas 
mieniWeba Sesabamisi forma, feri, struqtura da 
sxva parametrebi. 
    informaciis matareblis amorCeva da 
kodirebis xerxis SerCeva gansazRvravs marTvis 
sistemis funqcionirebis efeqturobas. marTvis 
sistemaSi, rogorc wesi informacia 
ramodenimejer icvlis aramarto Tavis kods, 
aramed matareblis tipsac. informaciis kodirebis 
yvelaze ufro gavrce-lebuli xerxia misi 
warmodgena gansazRvruli alfavitis mimdevrobiT 
simboloebad warmodgena. rodesac vkiTxulobT 
wigns, Cven aRviqvamT in-formacias Cawerils 
gverdebze kodirebuli kom-binaciebis saxiT 
(sityvebi), romelic Sedgeba mimdevrobiTi 



simboloebisagan (aso, cifri) mo-cemuli 
alfavitisaTvis. analogiurad SeiZleba vim-
sjeloT informaciis Sesaxeb, romelic muSavdeba 
gamoTvliT sistemebSi.  
   informaciis saxesxvaobas warmoadgens ekono-
mikuri informacia, misi ganmasxvavebeli is aris, 
rom xdeba marTvis procesebis kavSiri xalxTan, 
organozaciasTan. ekonomikur informacias Tan er-
Tvis sawarmoo procesebi, materialuri faseu-
lobebis moxmareba da gacvla, misi mniSvnelovani 
nawili dakavSirebulia sazogadoebriv 
warmoebasTan.  
   Eekonomiuri informacia aris sawarmoo – same-
urneo, komerciul da finansur procesebSi miRe-
buli cnobebis Tavmoyra, organizaciul-
ekonomikuri marTvisaTvis. 
   informaciis adeqvaturoba semiotika 
(mecniereba niSnebis sistemaze), SeiZleba 
gamoisaxos sami saxiT: 1. sintaqsuri; 2. 
semantikuri; 3. pragmatuli. 
  1.  sintaqsur doneze iTvaliswineben: 
informaciis matareblis tips, informaciis 
warmodgenis xerxs, gadacemis siswrafes da 
informaciis damuSavebas, informaciis 
warmodgenis kodebis formats, infor-maciis 
gardaqmnis saimedoobas da sizustes da a. S. 
   sintaqsuri poziciidan ganxilul informacias 
uwodeben monacemebs. 
  2.  semantikuri aspeqti gulisxmobs informaciis 
azrobriv Sinaars. Aam doneze analizi ukeTdeba 
im cnobebs, romelic asaxavs informacias, 
ganixileba azrobrivi kavSirebi informaciis 
warmomdgen kodebs Soris. 
   3.  informaciis ganxilvis pragmatuli aspeqti 
dakavSirebulia sasargeblo informaciasTan, mar-
Tvis gadawyvetilebis gamomuSavebis SemTxvevaSi. 



am TvalsawrisiT analizi analizi ukeTdeba 
infor-maciis momxmareblur Tvisebas. 
   pirveli safexuri Seesabameba gare 
struqturuli maxasiaTeblebis aRqmas, e. i. 
Informaciis sintaqsur mxares.                  
   meore safexuri uzrunvelyofs cnebebisa da 
warmodgenebis formirebas, azrobriv gamovlenas, 
informaciis Sinaarss. 
    mesame safexuri uSualod dakavSirebulia 
informaciis praqtikul gamoyenebasTan, sistemis 
miznobrivi moqmedebisaTvis. 
 

1. 2.     informaciis zomebi 
 
    Sesabamisad samive formisaTvis adeqvaturad 
sruldeba informaciis Sefaseba. 
terminologiurad SeiZleba vimsjelod 
informaciis raodenobasa da monacemTa 
moculobis Sesaxeb. 
 

1. 2. 1.   informaciis sintaqsuri zoma 
 
   SetyobinebaSi monacemTa moculoba izomeba 
masSi simboloTa raodenobis mixedviT. xSirad 
infor-maciis kodireba ama Tu im sistemaSi xdeba 
ricxviTi kodebiT. Bbunebrivia, rom erTidaimave 
TanrigTa raodenobiT Tvlis sxvadasxva sistemaSi 
gadaicema obieqtis sxvadasxva mdgomareoba.  

   MmagaliTad, Ν=mn, sadac N- yvela SesaZlo 
mdgomareobaTa asaxvis raodenoba, m – Tvlis 
sistemis fuZe (alfavitSi gamoyenebuli 
simboloTa cxvadasxvaoba), n – SetyobinebaSi 
TanrigTa (simboloTa) raodenoba. 
   Aamitom Tvlis sxvadasxva sistemaSi TiToeul 
Tanrigs aqvs sxvadasxva wona. Sesabamisad icvleba 
monacemTa zomis erTeuli. Aase magaliTad, Tvlis 



orobiT sistemaSi zomis erTeulia biti (orobiTi 
Tanrigi), Tvlis aTobiT sistemaSi – diti 
(aTobiTi Tanrigi). 
   Tanamedrove kompiuterebSi bitTan erTad gamo-
iyeneba erTeuli baiti, romelic tolia 8 bitis. 
   informaciis raodenobis gansazRvra sintaqsur 
doneze SeuZlebelia sistemis ganusazRvreli 
mdgo-mareobis (entropia) gareSe. 
   informaciis miReba dakavSirebulia mimRebis 
mier sistemis mdgomareobaze Seucnobadobis 
xarisxis cvlilebiT. informaciis miRebamde 
mimRebs SeiZleba hqondes winaswari (aprioruli) 

cnoba sistemis Sesaxeb α; sistemis Sesaxeb 

Seucnobadobis zoma Η(α) warmoadgens misTvis 
sistemis mdgomareobis ganu-sazRvrelobis zomas. 

romeliRac Setyobinebis β miRebis Semdeg mimRebi 
miiRebs damatebiT infor-macias Ιβ(α), romelic 

amcirebs mis apriorul Seucnobadobas ise, rom (β 
Setyobinebis miRebis Semdeg) mdgomareobis 

ganusazRvreloba gaxdeba Η(α/β). 
   maSin, informaciis raodenoba Ιβ(α), α 
sistemisaTvis, β Setyobinebis miRebiT 

ganisazRvreba rogorc Ιβ(α) = Η(α) − Η(α/β). 
   Aamgvarad, informaciis raodenoba izomeba 
sistemis mdgomareobis ganusazRvrelobis 
cvlile-biT. 

   Tu saboloo ganusazRvreloba Η(α/β) gaxdeba 
nulis toli, maSin sawyisi arasruli codna Sei-
cvleba sawyisi codniT da informaciis 

raodenoba toli iqneba Ιβ(α)≈Η(α). 
   sistemis entropia Η(α) SeiZleba ganvixiloT 
rogorc zoma miuRebeli informaciis. 

   sistemis entropia Η(α), romelsac gaaCnia Ν 
SesaZlo mdgomareobebi, Senonis formulis 
Tanaxmad tolia 



                 Η(α) = −∑Ρi   log Pi 
sadac Pi   - albaToba imisa, rom sistema imyofeba I 
– ur mdgomareobaSi. SemTxvevisaTvis rodesac 

yvela mdgomareoba TanabradalbaTuria, e. i. ΡI = 
1/Ν, sistemis entropia toli iqneba 

                 Η(α) = −∑1/Ν log1/Ν ≈ log N 
 
 

1. 2. 2.   informaciis semantikuri zoma 
 

 informaciis raodenobis sintaqsuri zoma 
zogadad ar SeiZleba uSualod gamoyenebuli 
iyos azrobrivi Sinaarsis gasazomad, aramed misi 
gamoyeneba SeiZleba im informaciis gasazomad, 
romelic ar gamoxatavs azrobriv urTierTobebs. 
    informaciis azrobrivi Sinaarsis 
gazomvisaTvis , e. i. semantikur doneze misi 
raodenobisa aRiareba aqvs informaciis 
Tezaurusul zomas. igi akavSirebs informaciis 
semantikur Tvisebas momxmareblisa aRiqvas 
mowodebuli Setyobineba. momxmareblis Tezaurusi 
es aris cnobebis erToblioba, romelsac moicavs 
mocemuli sistema. 
   Tanafardoba informaciis azrobriv Sinaarssa 
S* da momxmareblis Tezauruss Sn Soris, icvleba 
semantikuri informaciis raodenoba Ic, romelsac 
aRiqvams momxmarebeli da romelsac iyenebs Sem-

dgomSi TezaurusSi: rodesac Sn ≈ 0, momxmarebeli 

ver aRiqvams Semosul informacias: rodesac Sn → 

∞ momxmarebeli flobs srul informacias. orive 

SemTxvevaSi Ic ≈ 0. 
   aqedan gamomdinare, SetyobinebaSi semantikuri 
informaciis raodenoba, axali codnis raodenoba, 
romelsac iRebs momxmarebeli, aris SefardebiTi 
sidide: erTidaigive Setyobinebas SeiZleba 



hqondes azrobrivi Sinaarsi kompetenturi 
momxmareblisaRvis da SeiZleba iyos uazroc 
(semantikuri xmauriT) arakompetenturi 
momxmareblisaTvis. AmasTan erTad gasagebi, 
mxolod kompetenturi momxmareblisaTvis 
informacia warmoadgens misTvis semantikur 
xmaurs. 
   MmarTvis sistemis uzrunvelyofis informaciis 
damuSavebis dros unda viswrafod sidideebis S* 
da  Sn SeTanxmebas iseTnairad, rom sistemaSi 
mbrunavi informacia iyos xelmisawvdomi da 
flobdes S – Tvis maqsimaluri Sinaarsis 
Semcvelobas e. i.   
                     S = Ic / Vd  
 
 
 

1. 2. 3.   informaciis pragmatulizoma 
 

 informaciis pragmatuli zoma – sasargeblo 
informacia momxmareblisaTvis (marTvisaTvis). Ees 
zomac aris SefardebiTi sidide, romelic gan-
pirobebulia informaciis gamoyenebiT amaTuim 
mar-Tvis sistemaSi. informaciis Sefaseba mizanSe-
wonilia gaizomos imave erTeulebSi (an masTan 
axlos), romelSic izomeba sistemis marTvis miz-
nobrivi funqcia. maSin marTvis sistemaSi infor-
maciis Sefaseba ganisazRvreba mis safuZvelze 
ganxorcielebuli ekonomikuri marTvis 
efeqturoba, anu marTvis sistemis funqcionirebis 
ekonomiuri efeqtis zrda ganpirobebuli 

informaciis pragma-tuli TvisebebiT: Iэβ(α) = Э(α/β) 
− Э(α), sadac Iэβ  - α marTvis sistemisaTvis β 
informaciuli Setyobinebis Sefaseba; α marTvis 
sistemis funqcionirebis mosalodneli 

ekonomiuri efeqti Э(α); Э(α/β) - sistemis 



funqcionirebis mosalodneli efeqti im pirobiT, 

rom marTvisaTvis gamoyenebuli iqneba β 
SetyobinebaSi Semcveli informacia.   radganac 
mar-Tvis sistemis funqcionirebis ekonomiuri 
efeqti ikribeba calkeuli funqcionaluri 
amocanebis gadawyvetis Sedegad miRebuli 

ekonomiuri efeq-tebisagan, amitom Ιэ 
gamoTvlisaTvis unda gani-sazRvros: 

 Ζβ - amocanaTa simravle, romelTa 

gadawyvetisaTvis gamoiyeneba β informacia; 
 F – droSi TiToeuli amocanis gadawyvetis 
sixSire, romlisTvisac fasdeba ekonomiuri 
efeqti; 

 Rβ - β informaciuli Setyobinebis gavlenis 

xarisxi amocanis gadawyvetis sisworeze, 0 < R < 
1. 
 MmaSin  Iэβ(α) = Э(α/β) − Э(α) = ∑ Fj Rβ Эj,о  
  sadac: Эj – sistemaSi j-uri amocanis 
gadawyvetidan miRebuli ekonomiuri efeqti 
 

1.3. informatika 
 
sityva “informatika” mravalmniSvnelovania da 
saWi-roa gavarCioT informatika – mecniereba, 
informati-ka – informaciuli teqnologiebi da 
informatika – mrewvelobis dargi. vnaxoT ra 
igulisxmeva am sit-yvebis mniSvnelobebis qveS. 

 

1. 3. 1.   informatika mecniereba 
 
  informatika aris mecniereba, romelic 
Seiswavlis Tvisebas, struqturasa da 
informaciuli sistemis funqciebs, misi 
daproeqtebis safuZvlebs, Seqmnas, Sefasebas da 



gamoyenebas, agreTve informaciul procesebs, 
romlebic masSi warmoiqmnebian.  
   informaciuli sistemis qveS igulisxmeba 
sistema, romelic axdens organizebas, 
informaciis Senaxvas da gadamuSavebas, e. i. 
sistemas Sromis produqtiTa da ZiriTadi 
sagnebiT romelSic warmodgenilia 
informatika.Tanamedrove rTuli informaciuli 
sistemebis didi nawili avtomatizebulia – kompi-
uterizebulia; maT funqcionirebaSi monawileobas 
iRebs adamianTa personali da teqnikuri saSua-
lebebi. 
   informatika mWidrod aris dakavSirebuli 
kiber-netikasTan, mas ar cvlis, mas aqvs Tavisi 
kvlevis are. Kibernetika swavlobs nebismieri 
bunebis mqone sistemebis marTvis procesebis 
kanonzomierebas. in-formatika Seiswavlis 
informaciuli sistemebisa da procesebis zogad 
Tvisebebs, maTi winaswari di-ferencirebiT 
(mmarTvel, samedicino, saswavlo, Semswavlel, 
sainformacio-saZebn sistemebs da a. S.). 
  informatikis gamoCenam marTvis sistemebSi gamo-
iwvia Sinaarsis gaazreba da informaciis mniS-
vneloba martivi operaciebis avtomatizaciis 
gada-svliT kompleqsur avtomatizaciaze; 
kompiuteruli sistemebidan monacemTa 
damuSavebis, codnis damu-Savebis, romlebic 
axorcieleben logikur Sedegebs informaciis 
gardaqmniT; monacemTa bazidan codnis bazebamde. 

 

1.4.  informaciuli teqnologiebi 
 
   informaciuli teqnologia aris informaciis 
gardaqmnis procedurebis sistema miznebisaTvis: 
fo--rmireba, organizacia, damuSaveba, informaciis 
gavrceleba da gamoyeneba. Tanamedrove informaci-



uli teqnologiebis safuZvels warmoadgens: moce-
muli algoriTmis mixedviT informaciis kompiu-
teruli damuSaveba; manqanur matareblebze didi 
raodenobiT informaciis Senaxva; informaciis ga-
dacema nebismier manZilze SemosazRvrul droSi.  
   SesaZlebelia vaCvenoT Semdegi ZiriTadi ganma-
sxvavebeli niSnebi Tanamedrove informaciuli 
teq-nologiebis: 
  1.   momxmareblis mier kompiuteris programuli 
da aparaturuli interfeisebis urTierT SeTan-
xmebuli urTierToba, monacemTa damuSavebis fun-
qciis ganStoebuli meniu ( momxmarebeli SeiZleba 
muSaobdes ara programul reJimSi, aramed 
monacemTa manipulirebis reJimSi; SeiZleba 
dainaxos da imoq-medos). 
  2.  interaqtiuri (dialoguri) reJimi amocanis 
gadawyvetis pirobebSi farTo SesaZleblobebiT, 
ope-ratiulad Caerios amocanis gadawyvetis 
procesSi. 
  3. informaciis gardaqmnis yvela etapis 
mxardaWera gamWolad integrirebuli monacemTa 
bazebis meSve-obiT, informaciis warmodgenis 
unificirebuli fo-rmebis gamoyenebis 
SesaZlebloba. 
   4.  amocanis gadawyvetis koleqtiuri SesaZleb-
loba telekomunikaciuri da informaciuli 
qsele-bis safuZvelze, romlebic uzrunvelyofen 
momxma-reblis operatiul daSvebas nebismier 
teqnikur, programul da informaciul 
resursebTan. 
  5.  qaRaldis gareSe teqnologia, romlis 
drosac ZiriTad matareblad iTvleba ara 
qaRaldis, aramed eleqtronuli dokumenti, 
romelic formirdeba man-qanuri matareblis saxiT 
(kompiuteris mexsierebaSi) da miewodeba 
momxmarebels displeis ekranis meS-veobiT. 



    informaciis gardaqmnis teqnologiuri 
procesi zogadad moicavs Semdeg procedurebs: 
miReba; Sek-reba da registracia; gadacema; 
damaxsovreba; da-muSaveba; damuSavebuli 
informaciis gacema; gada-wyvetilebis miReba 
mmarTveli zemoqmedebebis gamomuSavebisaTvis. 
   teqnologiuri procesebis yvela stadiaze, pir-
veli da bolo stadiis garda, informaciis gar-
daqmna xorcieldeba sintaqsur doneze. 
informaciis damuSavebis stadiaze, rodesac xdeba 
ariTmetikuli da logikuri informaciebis 
damuSaveba , operaciebi sruldeba monacemebze. 
Miuxedavad imisa, rom es operaciebi 
ganpirobebulia semantikuri da prag-matuli 
informaciis TvisebiT. AalgoriTmis damu-Savebis 
Semdeg, informaciis azrobrivi Sinaarsidan 
SeiZleba abstragirebis moxdena. 
   Aamrigad, informacia dafiqsirebuli manqanur 
matareblebze, gare samyarosa da obieqtis 
marTvis mdgomareobis analizis Semdeg miRebuli, 
fiqsir-debian monacemebad, xolo saboloo 
monacemebi misi gamoyenebis procesebSi isev 
gardaiqmneba infor-maciad. aqedan gamomdinare, 
informaciis gardaqmnis teqnologiuri procesi, 
pirveli da bolo stadiis garda, Cveulebrivad 
iwodeba monacemTa damuSavebis procesad, xolo 
TviT sistema – monacemTa damuSa-vebis sistemad. 
 

1. 4. 1.   informatikis industria 
 
   informatika, rogorc warmoebis calke sfero 
moicavs yvela ZiriTad organizaciebsa da warmo-
ebebs monacemebis damuSavebis, algoriTmisa da 
programebis dammuSavebel da gamoTvliTi 
teqnikis saSualebebs. 



   informatikis industria aris 
infrastruqturis dargi, romelic emsaxureba 
materialuri warmoebis da arawarmoebiT dargebs, 
romelTac uzrunvelyofs informaciuli 
resursebiT maTi efeqturi funqci-onirebisaTvis.  
    ZiriTad elementebad mocemuli dargis 
sawarmoo struqturebs SeiZleba mivakuTvnoT: 
sawar-mo, romelic awarmoebs gamoTvliT 
teqnikasa da mis elementebs; sxvadasxva 
daniSnulebisa da tipis gamo-TvliTi centrebi; 
lokaluri da ganawilebuli  gamoTvliTi 
qselebis punqtebi, romelTac gaaCniaT 
kompiuteruli teqnika; monacemTa teledamuSavebis 
sistemebis saabonento punqtebi; kavSiris 
sistemebi da gamoTvliT qselebis SemadgenlobaSi 
monacemTa gadacemebiT; sawarmoebi, romlebic 
axorcieleben mas-is daproeqtebas da programul 
saSualebebs; or-ganizaciebi, romlebic 
emsaxurebian programebisa da algoriTmebis 
fonds; gamoTvliTi teqnikis teqni-kuri 
momsaxurebis sadgurebi 
 

Tavi 2. kompiuteris 
organizaciisZiriTadi                

principebi 
 

 jon fon neimanis mixedviT kompiuteris 
orga-nizaciis ZiriTadi principebia: 

1.   orobiTi kodirebis principi. kompiuterma 
un-da imuSaos ara aTobiT Tvlis sistemaSi, 
aramed Tvlis orobiT sistemaSi. 

2.  programuli marTvis principi. kompiuteri 
ax-dens gamoTvlebs programis Sesabamisad. 
programa Sedgeba brZanebebis anakrebisagan, 
romlebic srul-debian erTmaneTis miyolebiT 
avtomaturad gansaz-Rvruli TanmimdevrobiT.        



3.   programis damaxsovrebis principi. 
Amocanis gadawyvetis procesSi programa unda 
moTavsdes kom-piuteris damaxsovrebis 
mowyobilobaSi, romelsac gaaCnia Cawerisa da 
amorCevis maRali siswrafe.                      

  4.  ricxvebisa da brZanebebis warmodgenis 
erTtipiurobis principi. programa, rogorc 
ricxv-ebi, romliTac operirebas akeTebs 
kompiuteri Cai-wereba orobiT kodSi. amgvarad, 
formiT brZanebebisa da ricxvebis warmodgena 
erTtipiuria, es aZlevs kompiuters saSualebas 
Seasrulos operaciebi prog-ramis brZanebebze.   

5.   ierarqiuli mexsierebis principi. erTiani 
moculobiTi swrafqmedi damaxsovrebis 
mowyobiloba moiTxovs mexsierebis ierarqiul 
agebas. unda iyos sul mcire ierarqiis ori done: 
ZiriTadi mexsiereba da gare mexsiereba. 

 6. ZiriTadi mexsierebis damisamarTebis 
princi-pi. ZiriTadi mexsiereba unda Sedgebodes 
danomrili ujredebisagan, TiToeuli maTgani 
xelmisawvdomi un-da iyos drois nebismier 
momentSi orobiTi misa-marTisaTvis an ujredze 
miniWebuli saxelisaTvis. (saxeli ujreds eniWeba 
programaSi, am saxelis Se-sabamisad misamarTi 
unda inaxebodes ZiriTad mex-sierebaSi programis 
Sesrulebis mTeli drois gan-mavlobaSi). 
 

2.1.  kompiuteris struqtura 
 
   fon neimanis mier SemoTavazebuli struqtura 
mo-icavs Semdeg mowyobilobebs: centraluri 
proce-sori (cp) anu ariTmetukul-logikuri 
mowyobiloba (alm); operatiuli damaxsovrebis 
mowyobiloba (odm) marTvis bloks (mb); Semtani 
mowyobiloba (Sm); gamomtani mowyobiloba (gm). 
Nnax. 2.1.1. 



 
                       
 
 
 
                                  
 
 
 
 
 

Nnax. 2. 1. 1.  fon – neimanis kompiuteris 
struqtura 

 
   personaluri kompiuteris “tvins” warmoadgens 
centraluri procesori (cp).  centraluri 
proceso-ri asrulebs gamoTvlebs da monacemTa 
damuSavebas (zogierTi maTematikuri ope-raciebis 
gamoklebiT, romelic sruldeba kompi-uterSi 
Tanaprocesoris arsebobis SemTxvevaSi). yve-la 
IBM firmis Tavsebad kompiuterebSi gamoiyeneba 
procesori Intel – is firmis ojaxidan.  
   mikroprocesorebis klasificireba SeiZleba 
mova-xdinoT ori ZiriTadi parametris mixedviT: 
Tan-rigianoba da swrafqmedeba. swrafqmedeba 
izomeba mgh-Si; 1 mgh tolia 1 wamSi milioni 
taqtisa. Pprocesoris Tanrigianoba ufro rTuli 
cnebaa. PprocesorSi aris sami mniSvnelovani 
mowyobiloba, romelTa ZiriTadi parametrebia 
monacemTa Setana-gamotanis saltis Tanrigianoba; 
Sida registrebi; mexsierebis misamarTis salte. 
    operatiuli mexsierebis mowyobiloba (omm) 
aris kompiuteris procesoris samuSao are. masSi 
mu-Saobis procesSi inaxeba monacemebi da 
programebi. O      operatiuli mexsiereba xSirad 

     cp 
   (alm) 

     omm 

                                 
            M   marTvis  bloki                       

 Semtani 
Mmowy-ba 

Ggamomta- 
Nni mowy 



ganixileba rogorc droebiTi Semnaxveli, 
radganac monacemebi da programebi inaxeba vidre 
kompiuteri CarTulia an Rilakze “Camoyra” xelis 
daWeramde. kompiuteris gamorTvis win 
aucilebelia monacemebi da pro-gramebi SevinaxoT 
dammaxsovrebel mowyobilobaze – manqanur 
matarebelze an xist magnitur diskoze – 
vinCesterze. kompiuteris CarTvis SemTxvevaSi 
Sena-xuli informacia CaitvirTeba operatiul 
mexsi-erebaSi. 
  marTvis bloki (mb) uzrunvelyofs kompiuteris 
yvela kvanZis sinqronul muSaobas. 
   Semtani mowyobiloba (Sm) uzrunvelyofs 
informaciis Setanas kompiuterSi. is gamoiyeneba 
momxmareblis kompiuterTan urTierTobisaTvis. 
Semtan mowyobilobebs Soris mniSvnelovania 
klaviatura. AgreTve Semtan mowyobilobebs Soris 
mniSvnelovania e. w. Tagvi, is gamoiyeneba 
grafikul samomxmareblo interfeisebSi, 
magaliTad rogoric aris Windows. AgreTve 
ganixileba saTamaSo inter-feisebi, saTamaSo 
farebis misaerTeblad kompi-uterTan. 
   klaviatura aris erT-erTi mniSvnelovani 
mowyo-biloba kompiuteris, romelic gamoiyeneba 
sistemis monacemebisa da brZanebebis Sesatanad. A        
arsebobs klaviaturis ZiriTadi tipebi: 83 – kla-
viSiani klaviatura PC da  XT; 84 – klaviSiani kla-
viatura AT; 101 – klaviSiani gafarToebuli 
klavi-atura; 104 – klaviSiani gafarToebuli 
klaviatura Windows. 
   informaciis gamomtani mowyobilobis (gm) 
daniS-nulebaa informaciis gamotana 
kompiuteridan. EerT-erT teqnikur saSualebas 
warmoadgens sabeWdi mow-yobiloba – printeri. igi 
warmoadgens aucilebel aqsesuars 
kompiuterisaTvis. teqnikuri Sesrulebis mixedviT 



printerebi iyofian: lazeruli; matriculi; 
Wavliani-melniT da a. S. 
 

2. 2.   kompiuteris evolucia 
 
 1950-iani wlebidan dawyebuli kardinalurad 
axldeboda kompiuteris gamoyenebis, 
konstruqciul-teqnologiuri da algoriTmul-
programuli princi-pebi. AmasTan dakavSirebiT 
mizanSewonilia visaub-roT kompiuteris Taobebis 
Sesaxeb. 
 

 
 
 
 

2.2.1. kompiuteris pirveli Taoba: 1950-
1960-iani  wlebi. 

 
 logikuri sqemebi agebuli iyo diskretuli 
moqmedebis radiodetalebze da eleqtronul vaku-
umur naTurebze. operatiuli damaxsovrebis 
mowyo-bilobaSi gamoiyeneboda magnituri dolebi, 
eleq-tromagnituri dayovnebis xazebi da sxv. 
adare dama-xsovrebis mowyobilobad 
gamoiyeneboda magnitur lentze damagroveblebi, 
perfobaraTebi, perfolen-tebi da gadamrTvelebi. 
kompiuterebs kvebisaTvis esaWiroeboda 
ramodenime aTeuli kvt eleqtro en-ergia. 
taqturi sixSire ganisazRvreboda asobiT 
kilohercebiT. informaciis Setana-gamotana 
xorci-eldeboda perfobaraTebiT, perfolentebiT, 
magni-turi lentebiT an klaviaturis meSveobiT. 
kom-piuterebis programireba xdeboda Tvlis 



orobiT sistemaSi, manqanur enaze anu programa 
xistad iyo orientirebuli konkretul modelze. 
 

2.2.2.  kompiuteris meore Taoba: 1960-1970 
wlebi. 

  
   logikuri sqemebis ageba xdeboda diskretuli 
moqmedebis naxevargamtarul da magnitur elemen-
tebze (diodebi, bipoliaruli tranzistorebi, 
toroidaluri ferituli 
mikrotransformatorebi). konstruqciul-
teqnologiur safuZvlad gamoiyene-boda sqemebi 
nabeWdi firfitebis saxiT. farTod gamoiyeneboda 
blokuri konstruirebis principi, ro-melic 
saSualebas iZleoda ZiriTad mowyobilobaze 
mierTebuli yofiliyo didi raodenobis gare mow-
yobilobani, rac iZleoda kompiuteris moqnilad 
gamoyenebis saSualebas. taqturi sixSire amaRlda 
aseulobiT kh-mde, moxmarebuli simZlavre 
Semcirda asobiT vatamde. operatiuli 
damaxsovrebis mowyobi-lobaSi iyenebdnen 
miniaturul toroidalur feri-tul gulanebs. 
Ddaiwyes gamoyeneba gare damag-roveblebis xist 
magnitur diskoze da flop-dis-kebze. meore 
Taobis kompiuterebs gamoiyenebdnen ara marto 
samecniero-teqnikuri amocanebis gadasaw-yvetad, 
aramed marTvis organizaciuli da teqno-logiuri 
procesebis avtomatizaciisaTvis. Nnaxevar-
gamtaruli kompiuterebis bazaze warmatebiT ige-
boda teqnologiuri procesebis da sawarmoTa 
mar-Tvis avtomatizebuli sistemebi.  
    meore Taobis kompiuterebSi pirvelad iyo 
rea-lizebuli informaciis teledamuSavebis da 
pake-turi damuSavebis rejimebi. 

 



2.2.3.  kompiuteris mesame Taoba: 1970-
1980 wlebi 

 
   mesame Taobis kompiuteris logikuri sqemebi 
srulad agebuli iyo mcire integralur sqemebze 
– mikrosqemebze. taqturi sixSiris mniSnelobam 
miaR-wia 1 mghc. Semcirda saWiro simZlavris 
mniSvneloba. mkveTrad amaRlda saimedoba da 
swrafqmedeba. Oope-ratiuli damaxsovrebis 
mowyobilobaSi gamoiye-neboda miniaturuli 
ferituli gulanebi, ferituli firfitebi da sxv. 
gare mexsierebis mowyobilobad gamoiyeneboda 
diskuri damagroveblebi. GamoCnda da-maxsovrebis 
mowyobilobis ori done: zeoperatiuli 
damaxsovrebis mowyobiloba da swrafqmedi keS-
mexsiereba. Operaciuli sistema saSualebas 
iZleoda virtualuri mexsierebis gamoyenebisas. am 
Taobis pirveli kompiuterebi iyo erTiani 
sistemis didi manqanebi da mcire simZlavris 
kompiuterebi.Ameore Taobis kompiuterebSi didi 
yuradReba eqceoda programirebis 
Sromistevadobis Semcirebas, prog-ramis efeqtur 
gamoyenebas da operatoris urTier-Tobas 
kompiuterTan. GamoCnda efeqturi video-
terminaluri mowyobiloba – displei. 
Tanamedrove teledamuSavebis sistemebi, romlebic 
saSualebas iZleodnen daSorebuli terminalebiT 
informaciis miReba da gadacema momxdariyo 
kavSiris arxebiT. 
   Mmesame Taobis kompiuteris bazaze organizeba 
gaukeTda mravalricxovan daniSnulebisa da tipis 
informaciul-gamomTvlel qselebs. Kkompiuteris 
ga-moyenebis aqcenti gadavida gamoTvliTi samuSa-
oebidan informaciulze. didi ganviTareba hpova 
sxvadasxva saxeobis Setana-gamotanis mowyobilo-
bebis damzadebam. 



    kompiuteris modulurma organizaciam da maTi 
operaciuli sistemis modulurma agebam didi Se-
saZleblobebi Seqmnes gamoTvliTi sistemebis kon-
figuraciis SecvlisaTvis. 
 

2.2.4.  kompiuteris meoTxe Taoba: 1980-
1990 wlebi. 

 
   revoluciur movlenad CaiTvala didi da 
zedidi integraluri sqemebis – 
mikroprocesorebis da per-sonaluri 
kompiuterebis  Seqmna. 1980 wlidan dawye-buli 
praqtikulad yvela kompiuteri agebuli iqna 
mikroprocesorebze – meoTxe Taobis 
kompiuterebi. yvelaze moTxovnadi gaxda 
personaluri kompiu-terebi. kompiuterSi 
logikuri integraluri sqemebi agebuli iyo 
unipolarul tranzistorebze uSualo 
kavSirebiT, romlebic muSaobdnen dabal Zabvaze, 
moiTxovdnen mcire simZlavres. operatiuli damax-
sovrebis mowyobiloba agabuli iyo integralur 
tranzistorul sqemaze, maTSi uSualod damax-
sovrebis elements Seadgenda parazituli 
tevadoba eleqtrodebs Soris.  
   pirveli personaluri kompiuteri Seiqmna 1976 
wels. Tanamedrove pirobebSi gamoiyeneba IBM  PC 
tipis kompiuteri. Pirveli personaluri 
kompiuteri mikroprocesorebiT Pentium Seiqmna 
1994 wels. 
 
 
 
 
 
 
 



2.2.5.   kompiuteris mexuTe Taoba: 1990 
wlidan dRemde 

 
  mokled ZiriTadi koncefcia mexuTe Taobis 
kompiuterSi SeiZleba formulirdes Semdegi 
saxiT: 
  1.   kompiuterebi agebuli mikroprocesorebze 
pa-ralelur-veqtoruli struqturiT, romlebic 
erT-droulad asruleben aTobiT mimdevrobiT 
prog-ramul instruqciebs. 
  2.  kompiuterebi, romlebic muSaoben 
paralelur procesorebze, saSualebas iZlevian 
aigos codnisa da monacemTa damuSavebis 
sistemebi, efeqturi qse-luri kompiuteruli 
sistemebi. 
 

2.2.6.   kompiuterebis meeqvse da 
Semdgomi Taobebi 

 
  eleqtronuli da optoeleqtronuli 
kompiuterebi masobrivi paralelizmiT, neironuli 
struqturiT, ganawilebuli qseliT (aTobiT 
aTasi), neironul bi-ologiuri sistemis 
arqiteqturis modelirebiT. 
   Tanamedrove pirobebSi kompiuteris gamoyenebis 
ZiriTadi mizania: marTva da informaciuli mom-
saxureba, amJamad sistemebi da kompiuterebi asru-
leben informaciul-gamoTvliTi sistemebis fun-
qciebs. 
 
 
 
 
 



Tavi 3.  Tanamedrove kompiuterebis 
ZiriTadi klasebi 

 
 kompiuteri aris teqnikur saSualebaTa 
kompleqsi, romlis daniSnulebaa informaciuli 
da gamoTvliTi amocanebis gadawyvetis procesSi, 
informaciis avtomaturi damuSaveba. 
   Kkompiuterebi SeiZleba iyos klasificirebuli 
sxvadasxva niSanTvisebis mixedviT, ase magaliTad: 
moqmedebis principiT; elementuri bazis da 
Seqmnis etapebis mixedviT; daniSnulebis mixedviT; 
gamoTvliTi procesis organizaciis meTodebis 
mixedviT; gamoTvliTi simZlavreebisa da zomis 
mixedviT; funqcionaluri SesaZleblobiT; 
programis paraleluri SesrulebiT da sxv. 
   Mmoqmedebis principis mixedviT kompiuterebi 
iyofian sam did klasad: analoguri, cifruli da 
hibriduli. (nax. 3.1.). 
 
     
 
 
 
 
 
 
 
Nnax. 3.1.  kompiuterebis klasifikacia moqmedebis 

principis mixedviT 
 
 cifruli moqmedebis kompiuteri anu dis-
kretuli moqmedebis, muSaoben diskretuli saxiT 
warmodgenil informaciaze anu cifruli formiT 
warmodgenil informaciaze. 

                      kompiuteri 

Aanalo-
guri 

Hhibridu- 
li 

cifru- 
li 



   Aanaloguri kompiuterebi anu uwyveti 
moqmedebis kompiuterebi muSaoben uwyveti 
(analoguri) saxiT warmodgenil informaciaze. 
    hibriduli anu kombinirebuli moqmedebis 
kompiuterebi muSaoben rogorc cifruli aseve 
ana-loguri saxiT warmodgenil informaciaze. 
Hhibri-duli kompiuterebi mizanSewonilia 
gamoviyenoT rTuli swrafqmedi teqnikuri 
kompleqsis marTvis am-ocanis gadawyvetis 
pirobebSi. 
     Tanamedrove pirobebSi ZiriTadad gamoiyeneba 
cifruli moqmedebis kompiuterebi, mas xSirad mo-
ixseneben rogorc ubralod kompiuters, misi cif-
ruli xasiaTis gareSe. 
    DdaniSnulebis mixedviT kompiuterebi 
SeiZleba davyoT sam jgufad: universaluri 
(zogadi da-niSnulebis); problemur-
orientirebuli; specialize-buli. (nax. 3.2.). 

 
 
 
       
 
 
        
     
 
 
 
Nnax. 3.2.   daniSnulebis mixedviT kompiuterebis 

klasifikacia. 
 
U universaluri kompiuterebis daniSnulebaa 
sxvada-sxva inJinrul-teqnikuri, ekonomiuri, 
maTematikuri, informaciuli amocanebis 
gadawyveta, romlebic ga-moirCevian algoriTmis 

                         kompiuterebi 

  Uuniver- 
saluri 

  Pproblemur- 
Orientireb. 

specialize-
buli 



sirTuliT da didi mocu-lobis monacemTa 
damuSavebiT. isini farTod gamo-iyenebian 
gamoTvliT centrebSi da sxva mZlavr gamo-TvliT 
kompleqsebSi. 
    Uuniversaluri kompiuterebis damaxasiaTebel 
niSnebs warmoadgenen: maRali mwarmoebluroba; 
dasamuSavebeli monacemebis sxvadasxva forma: or-
obiTi, aTobiTi,simboloebis meSveobiT maTi cvli-
lebis didi diapazoniT da maTi warmodgenis didi 
sizustiT; Sesrulebuli operaciebis farTo 
nomenklaturiT, rogorc ariTmetikuli, 
logikuri, specialuri; operatiuli mexsierebis 
didi mocu-loba; informaciis Semtan-gamomtani 
ganviTarebuli sistema, romelic uzrunvelyofs 
sxvadasxva saxis gare mowyobilobis mierTebas. 
   Pproblmur-orientirebuli kompiuterebis 
daniS-nulebaa SedarebiT viwro wris amocanebis 
ga-dawyveta, romlebic dakavSirebulia 
teqnologiuri obieqtebis marTvasTan; monacemebis 
registracia, dagroveba da damuSaveba; ararTuli 
algoriTmebis gamoTvla; isini moicaven 
SedarebiT nakleb apara-turul da programul 
resursebs. 
    specializebuli kompiuterebis daniSnulebaa 
mcire maStabis mqone amocanebis gadawyveta an 
mkac-rad gansazRvruli jgufis funqciebis 
reali-zacia.kompiuteris aseTi viwro orientacia 
saSu-alebas iZleva mkveTrad movaxdinoT misi 
struq-turis specializacia, arsebiTad 
SevamciroT misi sirTule da Rirebuleba, 
saimedobis SenarCunebiT. specializebul 
kompiuterebs SeiZleba mivakuTvnoT 
programirebadi mikroprocesori specialuri 
daniS-nulebiT; adapterebi da kontrolerebi, 
romlebic asruleben calkeuli teqnikuri 
mowyobilobis mar-Tvis logikur funqcias; 



gamoTvliTi sistemis kvan-ZebTan mowyobilobebis 
SeuRlebas. 
    GgamoTvlebis SesaZleblobisa da zomis 
mixed-viT kompiuterebi SeiZleba daiyos: zedidi 
(super-kompiuterebi); didi; mcire; zemcire 
(mikrokompiu-terebi) nax. 3.3. 

 
 
 
 
 
 
 
 
 
 
Nnax. 3.3.   gamoTvliTi SesaZleblobisa da zomis 

mixedviT kompiuterebis klasifikacia. 
 
   superkompiuterebs miekuTvneba mZlavri mraval-
procesoriani gamomTvleli manqanebi, romelTa 
siswrafe aseul milionobiT miliard operacias 
Seadgens wamSi (mflops). 
    Ppirveli superkompiuteri Seiqmna 1972 wels. 
Aam-Jamad msoflioSi mravali aTasi  
superkompiuteria, dawyebuli martivi saofise Cray 
EL – dan mZlavr Cray 4, Cray Y-MPC90 –iT 
dasrulebuli. Tanamedrove superkompiuteris 
tipiuri modelia: zeparaleluri 
mravalprocesoriani gamoTvliTi sistema 100000 
mflops siswrafiT; operatiuli mexsierebis mocu-
loba 10 gbaiti, diskuri mexsiereba 1-10 tbaiti (1 
tbaiti-1024 gbaiti); Tanrigianoba 64-128 biti.  
   did kompiuterebs sazRvargareT uwodeben mein-
freimebs; maT miekuTvneba kompiuterebi , 

                              kompiuterebi 

super- 
kompiut 

Ddidi  
 

 mini  mikro 



romelTac aqvT: warmadoba aranakleb 100 MIPS; 
ZiriTadi mex-sierebis moculoba 512-dan 10000 
mbaitamde; gare mexsiereba aranakleb 100 gbaiti; 
muSaobis mraval-momxmarebliani reJimiT. 
   Mmeinfreimis efeqturi moxmarebis 
mimarTulebaa samecniero-teqnikuri amocanebis 
gadaqyveta, infor-maciis paketuri damuSavebiT, 
muSaoba didi mocu-lobis monacemTa 
bazebTan,gamoTvliTi qselebisa da maTi 
resursebis marTviT. Uukanasknel periodSi me-
infreimebs gamoiyeneben gamoTvliT qselebSi did 
serverebad. 
    Mmeinfreimebi xSirad moixsenebian rogorc 
didi serverebi (serveri-meinfreimi). serveri aris 
mra-valmomsaxure kompiuteri, romelic 
gamoiyeneba gamoTvliT qselebSi. superserverebi 
miaxloebulni arian superkompiuterebTan. 
Eeqspertebis monacemebiT kompiuteruli 
informaciis 70% inaxeba meifreimebze; amerikaSi 
moqmedebs aseul aTasobiT meinfreimi. 
    Mmcire kompiuterebi (mini-kompiuterebi) aris 
saimedo, iafi da mosaxerxebeli eqspluataciaSi, 
romlebic floben SedarebiT mcire 
SesaZleblobebs. 
    Mmini-kmpiuterebis yvela modeli 
damuSavebulia mikroprocesorebis anakrebze 32, 
64 da 128 TanrigebiT. maTi ZiriTadi 
gansakuTrebuloba: warma-dobis didi diapazoni 
da gamoyeneba konkretul pirobebSi; informaciis 
Setana-gamotanis funqciebis aparaturuli 
realizacia; mravalprocesoruli da 
mravalmanqanuri sistemebis martivad realizeba; 
wyvetis damuSavebis maRali siswrafe; sxvadasxva 
sigrZis formatebTan muSaobis SesaZlebloba. 
   Mmini-kompiuterebis miRwevad SeiZleba 
aRiniSnos: specifikuri arqiteqtura 



modulurobis principiT; saukeTeso Sefardeba 
warmadoba/fasi; gamoTvlebis didi sizuste. 
   Mmini-kompiuterebi orientirebulebi arian 
mmar-Tvel-gamomTvlel kompleqsebSi 
gamosayeneblad. Aag-reTve warmatebiT 
gamoiyenebian mravali moxmarebis gamoTvliT 
sistemebSi,avtomatizebuli daproeqtebis 
sistemebSi, mamodelirebel sistemebSi, xelovnuri 
inteleqtis sistemebSi. 

3.1.   mikrokompiuterebi 
 
    mikrokompiuterebi aris Zalian 
mravalricxovani, sxvadasxva saxis. maT Soris 
SeiZleba gamovyoT ra-modenime qveklasi. (nax.3.1.1.). 
 
 
 
 
 
 
 
 
 
    
 
 
 
 
 
 
 

nax. 3.1.1.  mikrokompiuterebis klasifikacia 
 

                     Mmikro-kompiuterebi 

universaluri specializebuli 

Mmraval- 
Mmomxm. 

Ppersona- 
luri 

servere- 
bi 

samuSao 
Sadgur. 

Qqseluri 
Kompiut. 



   mravalimoxmarebis mikrokompiuterebi aris 
mZla-vri kompiuterebi, SeiaraRebulni arian 
ramodenime videoterminaliT da funqcionireben 
droiTi dayo-fis reJimSi. rac saSualebas iZleva 
masTan efeq-turad imuSaos erTdroulad 
ramodenime momxma-rebelma. 
   personaluri kompiuterebi aris 
erTmomxmarebli-ani mikrokompiuterebi, romlebic 
akmayofilebs moT-xovnas saerTo daSvebis da 
moxmarebis universa-lobisas. 
    samuSao sadgurebi warmoadgens erTmomxmareb-
lian mikrokompiuterebs, xSirad specializebuli 
sxvadasxva saxis samuSaosaTvis (grafikuli, inJi-
nruli, sagamomcemlo da a. S.). 
    serverebi aris mravali moxmarebis mZlavri 
mik-rokompiuterebi gamoTvliT qselebSi, 
romlebic ax-denen yvela samuSao sadgurebidan 
miRebuli Seki-Txvebis damuSavebas. 
     Qqseluri kompiuterebi aris gamartivebuli 
mikrokompiuterebi, romlebic uzrunvelyofen 
qsel-Si muSaobas da qselur resursebTan 
daSvebas. xSi-rad isini specializirebulni arian 
calkeuli sa-muSaos Sesasruleblad (qselis 
dacva arasanqci-rebuli qmedebisagan, qseluri 
resursebis daTva-lierebis organizaciisagan, 
eleqtronuli fosta da a. S.).  
       

3.2.   personaluri kompiuterebi 
 
 
   personaluri kompiuterebi (pk) ganekuTvnebian 
mikrokompiuterebis klass, magram maTi masobrivi 
gavrcelebis gamo imsaxureben gansakuTrebul 
yura-dRebas. Ppersonaluri kompiuteri 
gamoyenebis unive-rsalobis gamo unda flobdes 
Semdeg Tvisebebs: 



 a) mcire Rirebuleba, romelic misaRebi iqneba in-
dividualuri myidvelisaTvis. 
 b) eqspluataciis avtonomiuroba, garemo 
pirobebis specialuri moTxovnebisa da pirobebis 
gareSe. 
 g)  arqiteqturis moqniloba, romelic uzrunvel-
yofs marTvis sxvadasxva sferoSi adaptirebas 
(mec-niereba, ganaTleba, sayofacxovrebo da sxv.). 
 d)   operaciul sistemebTan da programul 
uzrun-velyofasTan martivi urTierToba, 
romelic ga-rantia iqneba momxmareblisaTvis 
profesiuli mom-zadebis gareSe masTan muSaobisa.     
 e)  muSaobis maRali saimedoba (5000 saaTze meti 
samuSao dro mtyunebis gareSe). 
    Tanamedrove personalur kompiuterebs Soris 
pirvel rigSi unda aRiniSnos kompiuterebi ameri-
kuli firmidan IBM  - IBM  PC  mikroprocesorebze  
Pentium -  Pentium 4  (64 Tanrigiani). 
   AamJamad kompiuterebis msoflio parki 
Seadgens miliardis meoTxed cals, maTgan 90% 
personaluri kompiuterebia (IBM  PC tipis 
kompiuterebi Seadgens mTeli raodenobis 80%). 
   IBM  PC – Pentium 4 tipis kompiuterebis ZiriTadi 
gasaSualebuli maCveneblebia: 
  taqturi sixSire, mghc…---------------------------1000-2000… 
 …Tanrigianoba, bitebis----------------------------64 
  odm-is moculoba, mbaitebSi---------------128,256,512. 
  keS-mexs. moculoba, kbaitebSi-----512, 1024, 2048. 
  Mmdd-is moculoba, gbaitebSi---------20,0 – 50,0. 
  Ppersonaluri kompiuteris konstruqciuli 
Sesrulebis mixedviT klasifikacia mocemulia 
nax. 3.2.1. 
 
 
 
 



 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
          ……       

nax.  3.2.1.  personaluri kompiuteris 
konstruqciuli Sesrulebis mixedviT 

klasifikacia. 
 

3.3.   portatiuli kompiuterebi 
 
    radganac Tanamedrove ganviTarebis pirobebSi 
kompiuteris gareSe SeuZlebelia efeqturi 
muSaoba, amitom yvela dargis specialisti 
farTod gamoi-yenebs portatiuli tipis 
kompiuterebs, saofise da arasaofise pirobebSi. 
Tavisi SesaZleblobis piro-bebSi portatiuli 
kompiuterebi ar Camouvardebian saofise 
kompiuterebs. 
   OofisSi muSaobis pirobebSi SeiZleba Cveu-
lebrivi klaviaturis da videomonitoris 
mierTeba, agreTve SesaZlebelia terminalis saxiT 
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     stacionaluri 
   (samagido) 

         gadasatani 

 portatiuli Ppers. Komp. 
bloknoti 
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kompiuter-Tan mierTeba, SesaZlebelia internetis 
qselSi Ca-rTvac.  
    Pportatiuli kompiuterebi aris personaluri 
kompiuterebis swrafad ganviTarebadi qveklasi. 
vi-deomonitorad gamoiyeneba brtyeli Txevad 
kris-taluri displei.  
   Pportatiul kompiuterebs uerTdeba 
specialuri konstruqciis nabeWdi firfita – PC 
Card, romelic asrulebs: modemis, qseluri da 
interfeisuli adap-teris, kontroleris, 
gamoiyeneba fleS-mexsierebis, xisti diskos, 
xmovani signalis SesauRleblad. 
   Pportatiul kompiuterebSi ufro intensiurad 
ga-moiyeneba mudmivi mexsierebis 
mowyobiloba,diskuri mexsierebis nacvlad. 
gamoiyeneba klaviatura 84-86 klaviSiani 
(personalur kompiuterSi gamoiyeneba 101 
klaviSiani).  
    Ggrafikuli informaciis manipuliatorad 
gamo-iyeneba ara Tagvi aramed trekboli, 
trekpointi an trekpadi. 
      trekboli aris plastmasis burTula, 
romelic brunavs nebismieri mimarTulebiT. 
Trekpointi aris specialuri moqnili klaviSi 
klaviaturaze, romlis moZraobiTac xdeba 
kursoris gadaadgileba dis-pleis ekranze. 
Trekpodi aris mcire zomis planSeti Txeli 
safariT, masze TiTis moZraobiT xdeba kur-soris 
gadaadgileba ekranze. AgreTve gamoiyeneba 
sensoruli ekranebi. 
 

3.4.  kompiuteri – bloknoti 
 
    kompiuteri – bloknoti anu noutbuqi 
asrulebs personaluri kompiuteris yvela 
funqcias, masSi Se-iZleba gamoyenebuli iqnas 



igive operaciuli siste-mebi da programebi. 
NnoutbuqSi flop-diski gamo-iyeneba iSviaTad igi 
Secvala fleS-diskma. 
    Kkompiuter-bloknotis bevr models aqvs mode-
mebi kavSirebis arxebTan misaerTeblad. modemebis 
umravlesobas aqvs mowyobiloba usadeno qseluri 
interfeisisa WiFi da infrawiTeli moqmedebis 
por-tebi. ukanaskneli uzrunvelyofs 
kompiuterebs So-ris kavSirs ramodenime aTeuli 
metris daSorebiT. kompiuteri-bloknotebi 
iyofian klasebad maTi ga-baritebis Sesabamisad 
(sqeli da Txeli), ekranis zomebiT, xSirad masSi 
gamoyenebuli mikroproceso-rebis mixedviT. 
praqtikulad yvela noutbuqi muSa-obs OC Widows 
XP marTviT. 
 

3.5.   jibis kompiuterebi 
 
   jibis kompiuterebi aris yvelaze swrafad gan-
viTarebadi portatiuli kompiuterebis klasi. 
Jibis kompiuterebSi gamoiyeneba Tavisi 
operaciuli sis-tema, personaluri 
kompiuterisagan gansxvavebiT. ji-bis kompiuterebi 
aris srulfasovani kompiuterebi, romelTac aqvT 
mikroprocesorebi, operatiuli mex-siereba, 
feradi Txevadkristaluri displei, por-tatiuli 
fizikuri an virtualuri klaviatura, portebi 
(xSirad usadeno) gare mowyobilobasTan 
misaerTeblad. informaciis didi xniT Senaxva 
SeiZleba mxolod fleS-mexsierebaSi; magnituri an 
optikuri diskebi; bazuri programuli uzrunvel-
yofa Tavidan Seitaneba mudmivi damaxsovrebis 
mow-yobilobaSi. gansazRvruli droiT informacia 
Sei-naxeba operatiul mexsierebaSi, 
akumulatorebis ganmuxtvamde. Tu jibis 
kompiuters gaaCnia porti fleS-mexsierebis 



misaerTeblad, maSin SesaZlebelia alternatiuli 
operaciuli sistemis gamoyenebac.  
    Tanamedrove jibis kompiuterebis 
mniSvnelovani maxasiaTeblebi: sxva 
kompiuterebTan monacemebis ga-cvlis 
SesaZlebloba; lokalur kompiuterul qsel-Tan 
usadeno mierTeba; usadeno kavSirebi mobilur 
telefonTan da internetTan; SD standartiT 
fleS-mexsierebis misaerTebeli porti; SDIO 
standartiT praqtikulad yvela saxis periferiis 
mierTeba da usadeno interfeisTan WiFi mierTeba; 
SesaZlebelia teqstis Setana da damaxsovreba; 
sistemuri da gamoyenebiTi programebis gadmotana 
sxva kompiute-ridan; SesaZlebelia eleqtronul 
cxrilebTan muSaoba da gamoTvlebis warmoeba; 
SesaZlebelia printeris mierTeba da listingebis 
miReba; faqsis gadacema da miReba; didi xniT 
muSaoba avtonomiur reJimSi; audiosistemebTan 
muSaoba; adamianis xelnaweris amocnoba da maTi 
gadayvana nabeWd formaSi. 
    Mmraval models aqvs SesaZlebloba Tavisi 
funqciebis gazrdisa portebis meSveobiT. 
 

3.6.   eleqtronuli mdivani 
 

    eleqtronul mdivans xSirad uwodeben Hand 
Help (xeliT damxmares), romelsac aqvs jibis 
kompiuteris formati. Mmowyobilobas gaaCnia 
farTo funqciona-luri SesaZlebloba. is 
aRWurvilia aparaturul da Cadgmuli 
programuli uzrunvelyofiT, orienti-rebulia 
eleqtronuli cnobaris orientaci-aze, romelic 
inaxavs saxels, misamarTs da telefonebis 
nomrebs,dRis ganrigisa da Sexvedrebis 
informacias, mimdinare saqmeebis sias, 
danaxarjebis Sesaxeb Canawerebs da sxv. Aqvs 



Cadgmuli teqsturi da grafikuli redaqtorebi, 
eleqtronuli cxri-lebi. 
   umTavresad aseT mowyobilobebs aqvT modemebi 
sxva kompiuterebTan informaciis gasacvlelad, 
Tu mierTebuli iqneba gamoTvliT centrTan 
SesaZle-beli xdeba eleqtronuli fostisa da 
faqsis gag-zavna. zogierT maTgans aqvs 
avtomaturi nomris amkrebi. usadeno, 
dinstanciuri informaciis gasac-vlelad 
gamoiyeneba radiomodemebi da infrawiTeli 
portebi. ZogierT models aqvs sensoruli ekrani 
ma-CvenebeliT. 

 

3.7.   eleqtronuli Camweri wignaki 
 
    eleqtronuli Camweri wignaki – organaizeri 
miekuTvneba portatiul kompiuterebs (am 
kategorias amis garda ekuTvnis kalkulatorebi, 
eleqtronuli mTargmnelebi da a. S.). organaizeri 
momxmareblis mier ar programirdeba, magram aqvs 
mexsiereba 2-256kbaiti, romelSidac SeiZleba 
Caiweros aucile-beli informacia da moxdes misi 
redaqtireba, (aqvs Cadgmuli teqsturi redaqtori); 
mexsierebaSi SeiZ-leba Senaxuli iqnas 
satelefono da samisamarTo wignebi, saqmiani 
werilebi, SeTanxmebis teqsti, kontraqti, dRis 
ganrigi da saqmiani Sexvedrebis ganrigi. 
OpganaizerSi aris Sida taimeri da SesaZ-lebloba 
xmovani signaliT mogvces Setyobineba saqmis 
Sesaxeb mocemul droSi. SesaZlebelia infor-
maciis dacva arasanqcirebuli qmedebisagan, 
Cveuleb-rivi parolis meSveobiT.   
 
                  



Tavi 4.  mravalmanqanuri da 
mravalprocesoruli gamoTvliTi 

sistemebi 
 

 GgamoTvliTi sistemebi SesaZlebelia 
agebuli iqnas kompiuterbis an calkeuli 
procesorebis sa-fuZvelze. pirvel SemTxvevaSi 
gamoTvliTi sistemebi iqneba mravalmanqanuri, 
meoreSi – mravalproceso-ruli. 
    Mmravalmanqanuri gamoTvliTi sistemebi aris 
sistemebi, romlebic Seicaven ramodenime erTnair 
an sxvadasxva damoukidebel kompiuters 
erTmaneTTan informaciis gacvlisaTvis 
dakavSirebuli kavSiris arxebiT. aseT SemTxvevaSi 
saqme gvaqvs iformaciul-gamoTvliT sistemebTan. 
    Mmravalmanqanur gamoTvliT sistemaSi 
TiToeuli kompiuteri muSaobs Tavisi 
operaciuli sistemis marTviT. radganac 
informaciis gacvla manqanebs Soris sruldeba 
sxvadasxva operaciuli sistemis marTviT, 
romlebic urTierTqmedeben erTmaneTze, uaresdeba 
gacvlis procedura. kompiuterebis inf-
ormaciuli urTierTqmedebis dros 
mravalmanqanur gamoTvliT sistemebSi SeiZleba 
iyos organizebuli Semdeg doneze: procesorebis; 
operatiuli mex-sierebis; kavSiris arxebiT.  
    UurTierTqmedeba operatiuli mexsierebis 
doneze daiyvaneba operatiuli mexsierebis saerTo 
velis programul realizaciamde, rac SedarebiT 
martivia, magram amave dros saWiroa operaciuli 
sistemis modifikacia. saerTo velis qveS 
igulisxmeba mex-sierebis modulebTan Tanabar 
mimarTebas: rodesac mexsierebis yvela moduli 
xelmisawvdomia yvela procesorisaTvis da 
kavSiris arxebisaTvis. 



   KkavSiris arxebis doneze urTierTqmedebis 
orga-nizeba SedarebiT martivia, SesaZlebelia 
progra-muli draiverebis meSveobiT (formirdeba 
gare mex-sierebis saerTo veli da saerTo daSveba 
Setana-gamotanis mowyobilobebTan. 
    yvela zemoT aRniSnuli ilustrirebulia nax. 
4.1.-ze. 
 
  
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
    Nnax. 4.1. kompiuterebis urTierTqmedebis sqema 
 
 Mmravalprocesoruli gamoTvliTi sistemebi 
Seica-ven ramodenime procosors, urTierT Soris 
info-rmaciuli urTierTqmedebiT an procesoruli 
mexsie-rebis an operatiuli mexsierebis doneze.  

Oos 1 Oos 2 

Pproceso-
ri 1          

Pproceso- 
ri 2

done 1

    omm 1    omm 2 done 2

KkavSiris 
Aarxi 1

KkavSiris 
arxi 2

Ggare mowyo- 
Bbiloba 1

Ggare mowyo- 
biloba 2

Ddone 3 



    UurTierTobis bolo tipi misaRebia xSir Sem-
TxvevaSi, radganac misi organizacia aris martivi, 
daiyvaneba yvela procesorisaTvis operatiuli 
mexsierebis saerTo velis Seqmnamde. gare 
mexsiere-basTan da Setana-gamotanis 
mowyobilobebTan zogadi daSveba 
uzrunvelyofilia operatiuli mexsierebis 
arxebiT. MniSvnelovans warmoadgens is, rom 
mraval-procesoruli gamoTvliTi sistema 
muSaobs erTiani operaciuli sistemis marTviT. 
Ees arsebiTad aumjo-besebs gamoTvliTi sistemis 
dinamiur maxasiaTeb-lebs, magram moiTxovs rTul 
operaciul sistemas. 
   Pprocesorebis urTierTqmedeba gamoTvliT 
siste-maSi naCvenebia nax. 4.2.-ze. 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
   Nnax. 4.2. procesorebis urTierTqmedebis sqema 
    
  Mmravalmanqanuri gamoTvliTi sistemis tipiuri 
magaliTia kompiuteruli qseli, mravalproceso-
ruli gamoTvliTi sitemisa – superkompiuteri. 

       Pprocesori 1        Pprocesori 2 

          operatiuli mexsierebis saerTo veli 

            KkavSiris arxebi 

                Ggare mowyobilobebis saerTo veli 

                        Ooperaciuli  sistemebi 



    MmaRalmwarmoebluri gamoTvliTi sistemis 
Seq-mna erT mikroprocesorze SeuZlebelia. Amis 
gamo igi aigeba paraleluri mravalprocesoruli 
gamoTliTi sistemebis saxiT (gamoTvliTi 
sistemebi masiuri paralelizmiT). paraleluri 
gamoTvliTi sistemebis ZiriTadi saxesxvaobebia: 1. 
magistraluri gamoT-vliTi sistemebi, sadac 
procesori asrulebs erT-droulad sxvadasxva 
operaciebs damuSavebuli monacemebis mimdevrobiT 
nakadebze; 2. veqtoruli gamoTvliTi sistemebi, 
sadac yvela procesori erT-droulad asrulebs 
erT brZanebas sxvadasxva mona-cemebiT; 3. 
matriculi gamoTvliTi sistemebi, sadac 
mikroprocesori erTdroulad asrulebs 
sxvadasxva operaciebs damuSavebuli monacemebis 
midevrobiT na-kadebze. 
    Aasociatiuri da nakaduri gamoTvliTi 
sistemebi aris paraleluri mikroprocesoruli 
gamoTvliTi sistemebis saxesxvaobebi. 
 

4.1.  asociatiuri gamoTvliTi sistemebi 
 
   asociatiuri gamoTvliTi sistemebi aigeba 
orga-nizebuli asociatiuri mexsierebis masivebis 
saxiT. aseTi tipis mexsierebasTan mimarTva 
xorcieldeba ara misamarTis mixedviT, aramed 
misi Semcvelobis Sesabamisad. Tu ujredSi 
moTavsebulia informacia, romelic Seicavs 
mocemul niSanTvisebas, maSin es informacia 
waikiTxeba. monacemebis asociatiuri amo-rCevis 
elementebi gamoiyeneba mikroprocesorSi keS-
mexsierebis Sesavsebad. 
 
 
 
 



4.2.   nakaduri gamoTvliTi sistemebi 
 
    efeqturi teqnologia, romelic 
uzrunvelyofs paralelur gamoTvlebs 
gamoTvliT sistemebSi, warmoadgens marTvis 
teqnologias, monacemTa nakadis programuli 
brZanebebis mimdevrobiT Sesrulebas. tradiciul 
fon-neimanis kompiuterebSi brZanebebis 
Sesrulebis mimdevroba imarTeba brZanebaTa 
mTvle-liT; brZanebebi sruldeba mkacrad im 
mimdevrobiT,  rogori mimdevrobiTac isini 
ganlagebulni arian kompiuteris mexsierebaSi 
(bunebrivia, Tu ar aris marTvis gadacemis 
brZaneba). Ees mdgomareoba arTu-lebs 
erTdroulad programis ramodenime brZanebis 
paralelur Sesrulebas.  
   Teoriulad arsebobs ramodenime modeli 
kompiu-terSi brZanebis Sesrulebis mimdevrobis 
marTvisa: programaSi brZanebis mimdevrobiTi 
Zebnis; monacemTa nakadebi; moTxovnis mixedviT. 
   GgamoTvliT sistemebs, romelSic programis 
brZa-nebis Sesrulebis mimdevroba imarTeba 
monacemTa na-kadiT, ewodeba nakaduri gamoTvliTi 
sistemebi. 
 

4.3.  klasteruli gamoTvliTi 
sistemebi 

 
   amJamad viTardeba teqnologiebi didi da 
super-kompiuterebis agebisaTvis klasteruli 
gadawyvetis bazaze. calkeuli, damoukidebeli 
superkompiute-rebis Sesacvlelad unda gamoCndes 
maRalmwarmoeb-luri serverebis jgufebi, 
romlebic gaerTiane-bulni iqnebian klasterSi. 
   Kklasteruli gamoTvliTi sistemebis agebis 
per-speqtiva imaSi mdgomareobs, rom SesaZlebelia 



moq-nilad vareguliroT sistemis aucilebeli 
warma-doba. es miiRweva klasterTan specialuri 
apara-tuli da programuli interfeisebis 
mierTebiT Cve-ulebrivi seriuli serverebi 
miviyvanoT superkompi-uteramde moTxovnili 
simZlavris mixedviT. klas-terizacia saSualebas 
iZleva movaxdinoT serverTa jgufis manipulireba 
rogorc erTi sistemisa, ga-vamartivoT marTva da 
gavzardoT saimedo-ba.klasteris 
gansakuTrebulebas warmoadgens nebis-mieri 
serveris nebismier blokTan daSvebis 
uzrunvelyofa , rogorc operatiuli aseve 
diskuri mexsierebisaTvis. 
    Kklasteruli superkompiuteruli sistemis 
Ziri-Tadi Rirsebebia: maRali jamuri warmadoba; 
sistemis muSaobis maRali saimedoba; saukeTeso 
Tanafardoba warmadoba/fasi; serverebs Soris 
datvirTvebis dina-miuri gadanawilebis 
SesaZlebloba; msubuqi maStaburoba, e. i. 
gamoTvliTi simZlavreebis gazrda damatebiTi 
serverebis mierTebiT; marTvis moxerxe-buleba da 
sistemis muSaobis kontroli. 
 

Tavi 5. kompiuterSi informaciis 
warmodgena 

 
     KkompiuterSi informacia kodirdeba orobiT 
an orobiT-aTobiT Tvlis sistemebSi. 
    Tvlis sistema aris ricxvis gamosaxva 
simbolo-ebiT, romelTac gaaCniaT gansazRvruli 
raodenob-rivi mniSvnelobebi. imisdamixedviT Tu 
rogor gamoi-saxeba ricxvi Tvlis sistemaSi 
ganasxvaveben: pozi-ciur da arapoziciur Tvlis 
sistemebs. 
    Tvlis poziciur sistemaSi yoveli cifris 
rao-denobrivi mniSvneloba damokidebulia mis 



adgilze ricxvSi. Arapoziciur Tvlis sistemaSi 
ricxvi ar icvlis Tavis raodenobriv 
mniSvnelobas misi ad-gilis cvlilebiT ricxvSi. 
    sxvadasxva cifris raodenoba (P), romelic 
gamo-iyeneba ricxvis gamosaxvisaTvis Tvlis 
poziciur sistemaSi, ewodeba Tvlis sistemis 
fuZe. cifris mni-Svneloba aris sazRvrebSi 0-dan 
P-1-mde. zogad Sem-TxvevaSi nebismieri Sereuli 
ricxvis Cawera Tvlis sistemaSi P fuZiT, 
SeiZleba warmovidginoT Semdegi saxiT: 
 

Ν=am1 Pm-1 + am-2  Pm-2  + …+ ak Pk +…+ a0 P0 + a-1 P-1 +…+ a-s P-s 
(1) 
 
 Qqveda indeqsebi sazRvraven cifris adgilmdeba-
reobas ricxvSi (Tanrigi); indeqsebis dadebiTi 
mniSvneloba ricxvis mTeli nawilisaTvis (m 
Tanri-gebi); uaryofiTi mniSvneloba wiladi 
nawilisaTvis (s Tanrigebi). 
    Mmaqsimaluri mTeli ricxvi, romlebic 
SeiZleba warmovidginoT m TanrigebiT: 
 
                                  Nmax = Pm – 1               (2) 
Mminimaluri mniSvneloba 0-is aratoli ricxvis 
dros, romelic SeiZleba Caiweros wilad nawilSi 
s TanrigebSi iqneba: 
                                  Nmin = P-s 

 Tu Tu gveqneba mTel nawilSi m ricxvi, wilad 
nawilSi s Tanrigebi, maSin SesaZlebelia P m+s 
sxvadasxva ricxvis Cawera. 
 

5.1.  Tvlis orobiTi sistema 
 



    Tvlis orobiT sistemaSi fuZe P=2 da 
gamoiyene-ba informaciis warmodgenisaTvis ori 
cifri – 0 da 1. 
    arsebobs ricxvebis gadayvanis wesebi Tlis 
erTi sistemidan Tvlis sxva sistemaSi, romelic 
dafuZne-bulia TviT am rivxvze da (1) tolobaze. 
    MmagaliTad, orobiTi ricxvi 101110, 101 Tvlis 
aTobiT sistemaSi tolia 46, 625 ricxvis. 
 

101110,1012 = 1⋅25  + 0⋅24 +1⋅23 + 1⋅22 + 1⋅21 + 0⋅20 + 1⋅2-1 + 
+ 0⋅2-2 + 1⋅2-3 = 46,62510 
 
   Ppraqtikulad Tvlis orobiTi sistemidan 
Tvlis aTobiT sistemaze gadasvla SedarebiT 
martivia, TiToeul orobiT ricxvs zemoT 
miewereba “woniTi” koeficientebi, Semdeg es 
koeficientebi mravldeba Sesabamis Tanrigebze da 
ikribeba.  
   OorobiTi ricxvi 10000012 tolia 6510 marTlac, 
64.1 + 1.1 = 65. 
 
wona 128   64  32  16   8   4   2   1 
cifri   0    1   0   0   0   0   0   1 

 
  Aamgvarad, ricxvis gadayvanisaTvis Tvlis pozi-
ciuri sistemidan nebismieri fuZiT Tvlis aTobiT 
sistemaSi, SeiZleba visargebloT (1) 
gamosaxulebiT. Uuku gadasvla Tvlis aTobiTi 
sistemidan Tvlis sistemaSi sxva fuZiT, uSualod 
(1) formuliT sak-maod rTulia, radganac yvela 
ariTmetikuli moq-medeba unda Sesruldes Tvlis 
im sistemaSi, rom-elSidac ricxvi gadagvyavs. Uuku 
gadasvla srul-deba martivad, Tu winaswar 
gardavqmniT mTel Nцел da wilad nawils Nдр (1) 
gamosaxulebisa Semdegi saxiT: 
 
Nцел   = (((...(am-1 . P + am-2) . P +…+ a2) . P + a0); 



 
Nдр = N-1 . (a-1 + P-1 . (a-2  + P-1 . (a-3 +…+ P-1 . (a-s+1  + P-1 .a-

s)…))).  
 
   ricxvis gadayvanis algoriTmi Tvlis aTobiTi 
sistemidan PfuZiT, dafuZnebulia am gamosaxule-
bebze, SeiZleba movaxdinoT operireba ricxvebze 
Tvlis im sistemaSi, da SeiZleba movaxdinoT Sem-
degi saxiT: 
  1.  Sereuli ricxvis gadayvanis dros unda gada-
viyvanoT am ricxvis mTeli da wiladi nawili 
cal-calke. 
  2.   ricxvis mTeli nawilis gadayvanisaTvis, am 
ricxvs vyofT Tvlis sistemis fuZeze P manam, 
sanam ganayofi naklebi ar aRmoCndeba gamyofze. 
miRebuli ganayofebi marjvnidan marcxniv 
mimdevrobiT qmnis ricxvis mTel nawils Tvlis P 
sistemaSi. 
  3.   wiladi nawilis gadayvanisas am ricxvis 
wilad nawils Tanmimdevrulad mravldeba Tvlis 
sistemis fuZeze, manam sanam ar miviRebT 
sasurveli sididis sizustes.wiladi nawilis 
miRebuli Sedegi Caiwereba marcxnidan marjvniv, 
romelic qmnis ricxvis wilad nawils. 
    GganvixiloT Sereuli ricxvis gadayvanis 
magaliTi Tvlis aTobiTi sistemidan Tvlis 
orobiT sistemaSi, aviRoT ricxvi 46, 625. 
gadaviyvanoT ricxvis mTeli nawili: 46/2 = 23 
(naSTi 0). 23/2 = 11 (naSTi 1). 11/2 = 5 (naSTi 1). 5/2 = 
2 naSTi 1). 2/2 = 1 naSTi 0). ½ = 0 (naSTi 1). 
CavweroT naSTebi mimdevrobiT marjvnidan 
marcxniv – 101110, e. i. 4610 = 1011102 . exla 
gadaviyvanoT ricxvis wiladi nawili: 
 
      0, 625 . 2 = 1, 250; 0, 250 . 2 = 0, 500; 0, 500 . 2 
= 1, 000. 



  CavweroT mTeli nawili mZimis Semdeg 
mimdevrobiT marcxnidan marjvniv – 0, 101, e. i. 0, 
62510 = 0, 1012 . sabolood miviRebT 46, 62510 = 
101110, 1012. 
 

5.2.  ricxvebis warmodgena fiqsirebuli 
da mcuravi mZimiT 

 
   kompiuterSi gamoiyeneba orobiTi ricxvis 
warmo-dgenis ori forma: 
 1.   ricxvis warmodgena fiqsirebuli mZimiT anu 
ricxvis warmodgenis bunebrivi forma. 
 2.   ricxvis warmodgena mcuravi mZimiT anu 
ricxvis warmodgenis normaluri forma. 
    ricxvis warmodgenisas fiqsirebuli mZimiT, 
yvela cifri gamosaxulia ricxvTa mimdevrobiT 
mZi-miT gamoiyofa mTeli nawili wiladi 
nawilisagan. 
   MmagaliTad, Tvlis aTobiT sistemaSi Cawerili 
ricxvi, romelsac mTel nawilSi aqvs xuTi 
Tanrigi da wilad nawilSic xuTi Tanrigi, maSin 
es ricxvi ase gamoisaxeba: 
   + 00721, 35500;   + 00000, 000328;   - 10301, 20260. 
  Bbunebrivia, es forma ufro martivia, magram mas 
aqvs ricxvis warmodgenis mcire diapazoni, amitom 
gamoTvlebSi xSirad ar ixmareba. N ricxvis 
Cawerisas Tvlis sistemaSi P fuZiT, rodesac mas 
aqvs mTel nawilSi m  Tanrigi da wilad nawilSi 
s Tanrigi (ricxvis niSnis gaTvaliswinebis gareSe) 
eqneba aseTi saxe: 

                             P-s ≤ Ν ≤ Ρm −Ρ-s 

  MmagaliTad, rodesac P = 2, m = 10  da   s = 6 ricxvi 
icvleba diapaznSi   0, 015 < N < 1024.            
   Tu operaciebis safuZvelze miiReba ricxvi, 
romelic gamodis diapazonidan, moxdeba TanrigTa 
badis gadavseba da Semdgomi gamoTvlebi azrs 



daka-rgavs. Tanamedrove kompiuterebSi ricxvis 
warmod-genis bunebrivi forma gamoiyeneba, 
rogorc damxmare da isic mxolod mTeli 
ricxvebisaTvis. 
    ricxvis warmodgenisas mcuravi mZimiT 
TiToeuli  ricxvi gamoisaxeba cifrTa ori 
jgufis saxiT. Cifrebis pirvel jgufs ewodeba 
mantisa, meore jgufs rigi. Mantisis absoluturi 
mniSvneloba unda iyos erTze naklebi,rigi ki – 
mTeli ricxvi. zogadi saxiT ricxvi mcuravi 
mZimiT SeiZleba warmodgenili iyos aseT saxiT: 

                              Ν = ± Μ Ρ±r  
  sadac M  ricxvis mantisaa  (|M| < 1);  r – ricxvis 
rigi (mTeli ricxvi);  P – Tvlis sistemis fuZe. 
    magaliTad, zemoT moyvanili ricxvebi 
Caiwereba ase:  + 0, 721355 . 103;  + o, 328 . 10 –3 ;  - 
0, 103012026 . 105 . 
   ricxvis warmodgenis normalur formas aqvs 
ric-xvis asaxvis didi diapazoni da warmoadgens 
Ziri-Tads Tanamedrove kompiuterebSi. ARniSnuli 
ricxve-bis diapazoni Tvlis sistemaSi P fuZiT 
mantisaSi m   TanrigiT da rigSi s TanrigebiT 
(mantisisa da rigisaTvis niSnis Tanrigis 
gaTvaliswinebis gareSe) iqneba: 

            P-m . P-(ps-1)  ≤ Ν ≤ (1-P-m) P(ps-1) 

 magaliTad, roca P = 2, m = 22  da    s = 10 ricxvis 
diapazoni miaxloebiT iqneba 10-300 dan 10300 –mde. 
    Uunda aRiniSnos, rom yvela ricxvi mcuravi 
mZi-miT kompiuterSi Senaxuli warmoadgens 
normalize-buls. Normalizebuls uwodeben iseT 
ricxvs, romlis mantisis ufros TanrigSi 
Cawerilia 1. Sesabamisad normalizebul orobiT 
ricxvSic  0, 5 < |M| < 1. 
 
 



5.3.   orobiTi ricxvis algebruli 
warmodgena 

 
    ricxvis niSani Cveulebriv kodirdeba 
orobiTi cifriT, amitom kodi – 0 aRniSnavs “+” 
niSans (pliu-si), kodi – 1 niSans “-“ _ (minusi). 
ricxvis algeb-ruli warmodgenisaTvis e. i. 
ricxvis warmodgenisas misi niSnis CvenebiT, 
kompiuterSi gamoiyeneba specia-luri kodebi: 
ricxvis pirdapiri kodi; 
  a)  ricxvis pirdapiri kodi;    
  b)  ricxvis Sebrunebuli kodi; 
g) ricxvis damatebiTi kodi. 

  Oori ukanaskneli kodi saSualebas iZleva 
kompiu-terisaTvis uxerxuli operacia gamokleba 
Secvalos Sekrebis operaciiT. 
    DdamatebiTi kodi uzrunvelyofs operaciebis 
swrafad Sesrulebas, amitom kompiuterSi xSirad 
ga-moiyeneba es kodi. 

 1. 1. ricxvis pirdapiri kodi Ν−[Ν]пр. Пусть N=a1 
a2 a3…am; 
Tu  Ν > 0, то  [Ν]пр  =0,  а1 а2 а3...аm; 
Tu   Ν < 0,  то   [Ν]пр = 1,  а1 а2 а3...аm; 
Tu  N = 0, maSin adgili aqvs 

mravalmniSvnelobas: [0]пр =0,0... an = 1,0... 
Sedegebis ganzogadebiT miviRebT: 

  
   N, если N ≥ 0,  
                               [N] пр =               
                                               1 − N, если N < 0.   

 
 Sekrebis operaciis dros, Tu orive 
Sesakrebs aqvs erTnairi niSani, maSin Sekrebis 
operacia srul-deba Cveulebrivad. Tu Sekrebis 



dros Sesakrebebs aqvT sxvadasxva niSani, maSin 
jer unda gamovlindes udidesi Tavisi 
absoluturi mniSvnelobiT da Semdeg did 
mniSvnelobas unda gamoakldes mcire da mieniWos 
sxvaobas didi ricxvis niSani. 
    Ppirdapir kodSi gamravlebisa da gayofis 
ope-raciis Sesruleba xdeba Cveulebrivad, magram 
Sede-gis niSani ganisazRvreba niSnebis 
TanxvedriT ope- 
raciaSi monawile ricxvebs Soris. 
    Ggamoklebis operacia am kodSi ar Seicvleba 
Sekrebis operaciiT, amis gamo iqmneba sirTuleebi. 
AmasTan dakavSirebiT pirdapiri kodi kompiuterSi 
ar gamoiyeneba. 

2.   2. ricxvis Sebrunebuli kodi  Ν−[Ν]обр 
                    _               

     aRniSvna   а  niSnavs а –s inversias, maSin Tu 

                                 _ 
        а = 1, maSin  а  = 0, da piriqiT: 

 
Tu  Ν > 0,  то    [Ν] обр. =  [Ν] пр =  0,  а1 а2 а3...аm; 
Tu Ν < 0,  то     [Ν]обр = 1,  а1 а2 а3...аm; 

 
      Tu  Ν = 0, maSin adgili aqvs mravalmniSvne-

lianobas, [0] обр.= 0, 00...0 или =1, 11...1.  
imisaTvis, rom miviRoT uaryofiTi ricxvis Sebru-
nebuli kodi, aucilebelia am ricxvis 
invertireba movaxdinoT, e. i. niSnis TanrigSi 
CavweroT 1, sxva TanrigebSi nulebi SevcvaloT 
erTianebiT da piri-qiT.  

MmagaliTad, ricxvi  Ν = 0, 1011,   [Ν]обр. = 0, 1011. 
ricxvi N = - 0, 1011,  [Ν] обр.  = 1, 0100. im SemTxvevaSi, 

Tu Ν < 0, [Ν] обр.=10 – 1.10-n  + N, то есть [Ν] обр. = 1, 1111 + 
Ν. 
   GanvazogadoT Sedegebi da miviRe 



    
                                           N, если N ≥ 0,  
                      [N] обр. =               
                                          10 – 1.10 -n  +  N, если N < 0.  

       
                     
3. ricxvis damatebiTi kodi   Ν − [Ν] доп. 

Tu  Ν ≥ 0, то  [Ν] доп =  [N] пр. = 0,  а1 а2 а3...аm; 
                                                  -   -   -     -   
Tu   Ν < 0,  то   [Ν] доп.  = 1,  а1 а2 а3...аm  + 0, 000...1. 

    
 imisaTvis, rom miviRoT uaryofiTi ricxvis dama-
tebiTi kodi aucilebelia movaxdinoT yvela 
ricx-vis invertireba ( niSnis TanrigSi CavweroT 
erTiani, danarCen TanrigebSi nulebis nacvlad 
CavweroT er-Tianebi, erTianebis nacvlad – 
nulebi).  

         magaliTad, Ν = 0,1011, [Ν] доп. =0, 1011;  Ν = - 0, 
1100,                 [Ν] доп. = 1, 0100;  Ν = - 0, 0000,   [Ν] доп. = 10, 
0000 = 0, 0000 ( 1 gadaigdeba).  
      Tu ganvazogadebT SeiZleba CavweroT: 
 
 

                           N,Tu   N ≥ 0,  
        [N] доп. =               
                           10 + N, Tu  N < 0.  

  
      
  Eempiriuli wesi: uaryofiTi ricxvis damatebiTi 
kodis misaRebad aucilebelia movaxdinoT 
ricxvebis inversia, bolo Tanrigis garda 
(umcrosi Tanrigi), igi SevavsoT erTamde. 
 



5.4.   sxva Tvlis sistemebi 
 

   zemoT ganxiluli Tvlis sistemebis garda, 
prog-ramistebi da momxmareblebi xSirad iyeneben 
kompiu-terTan muSaobis dros agreTve Tvlis 
orobiT-aTo-biT da Tvlis TeqvsmetobiT 
sistemebs. 
 

5.5.  Tvlis orobiT – aTobiTi sistema 
 
   Tvlis orobiT-aTobiTi sistema farTod 
gamoiye-neba Tanamedrove kompiuterebSi, radganac 
aq Sedare-biT martivia misi gadayvana Tvlis 
aTobiT sistemaSi da piriqiT. is gamoiyeneba maSin, 
rodesac yuradReba eqceva ara teqnikuri agebis 
simartives, aramed mom-xmareblis moxerxebul 
muSaobas. Tvlis am sistemaSi yvela aTobiTi 
ricxvi cal-calke kodirdeba oTxT-anriga 
orobiTi ricxvebiT da aseTi saxiT Caiwereba 
mimdevrobiT.   
   OorobiT-aTobiTi sistema araekonomiuria 
reali-zaciis TvalsazrisiT (daaxloebiT 20% -iT 
izrdeba teqnikuri mowyobiloba), magram 
mosaxerxebelia amo-canebis mosamzadeblad da 
programirebisaTvis. Tvlis orobiT-aTobiT 
sistemaSi Tvlis sistemis fuZea 10, magram yoveli 
meaTe cifri  (0, 1, ……...…9) ko-dirdeba orobiTi 
cifrebiT. cifris warmodgeni-saTvis saWiroa 
oTxi orobiTi Tanrigi.  
    Tvlis orobiT-aTobiT sistemaSi orobiTi 
Tan-rigebis “wonebia” 8, 4, 2, 1. cxrili 5.5.1.  
                                                                         cxrili 5.5.1. 
cifri kodi Cifri Kodi 

0 0000 8 1000 
1 0001 9 1001 



2 0010 A 1010 
3 0011 B 1011 
4 0100 C 1100 
5 0101 D 1101 
6 0110 E 1110 
7 011 F 1111 
 
MmagaliTad, aTobiTi ricxvi 9703 orobiT-aTobiT 
si-stemaSi iqneba:  1001011100000011. 
 

5.6.  Tvlis TeqvsmetobiTi sistema 
 
   programirebis dros iyeneben Tvlis 
TeqvsmetobiT sistemas, romlidanac ricxvis 
gadayvana Tvlis oro-biT sistemaSi martivia, is 
sruldeba Tanrigebis mi-xedviT (msgavsad ricxvis 
gadayvanisa Tvlis oro-biT-aTobiTi sistemisa). 
cxraze meti ricxvis Casa-werad Tvlis 
TeqvsmetobiT sistemaSi, gamoiyeneba laTinuri 
alfavitis asoebi 
    A = 10; B = 11;  C = 12;  D = 13;  E = 14;  F = 15. 
   MmagaliTad, TeqvsmetobiTi ricxvi  F17B Tvlis 
orobiT sistemaSi ase Caiwereba:  1111000101111o11. 

 
5.7.  kompiuterSi ariTmetikuli 

operaciebis Sesruleba 
 
   Tvlis orobiT sistemaSi ariTmetikuli 
operaci-ebis Sesrulebis wesi analogiuria, 
operaciis Ses-rulebis wesebTan Tvlis aTobiTi 
sistemisa.  
  MmagaliTad:  
  



Sekreba 101110 
+ 
001011 

Ggamokleba 101110 
- 
001011 

Sedegi 111001 Sedegi 100011 

Gamravleba         101101 
           х 101 
        101101 
      000000 
     101101         

Ggayofa 101101 
               / 
101 
       01 
       010 
       0101 

Sedegi 

 
     11100001  Sedegi 

 
                
1001 

 
 

5.8. mcuravi mZimiT ricxvebze 
operaciebis Sesrulebis 

gansakuTrebuloba 
 
   mcuravi mZimiT ricxvebis Sekrebisas (gamokle-
bisas) erTnairi rigis SemTxvevaSi maTi mantisebi 
ik-ribeba (akldeba), Sedegs mieniWeba rigi saerTo 
ro-melic hqondaT sawyis ricxvebs.  
Tu sawyisi ricxvebis rigebi sxvadasxvaa, maSin 
da-sawyisSi es rigebi Tanabrdeba, Semdeg 
sruldeba Sekrebis (gamoklebis) operaciebi 
rigebis. Tu Sek-rebis operaciis Sesrulebis 
dros mantisSi moxda gadavseba, maSin mantisebis 
jamis daZvra moxdeba ma-rjvniv erTi TanrigiT, 
xolo rigi jamis gaizrdeba erTi TanrigiT. 
   ricxvebis gamravlebis SemTxvevaSi mcuravi mZi-
miT maTi mantisebi gadamravldeba, rigebi Seikri-
beba. 



   Mmcuravi mZimiT ricxvebis gayofis dros gasa-
yofi iyofa gamyofis mantisaze, rigebi akldeba. 
Aim SemTxvevaSi Tu gamyofis mantisa metia 
gasayofis mantisaze, maSin unda moxdes erTi 
TanrigiT daZvra marjvniv da erTi TanrigiT unda 
gaizardos rigi. 
 

5.9.  damatebiT kodSi warmodgenil 
ricxvebze ariTmetukuli operaciebis 

Sesruleba 
 
   ariTmetikuli operaciebis Sesrulebis dros 
kom-piuterSi gamoiyeneba modificirebuli kodebi. 
Mmo-dificirebuli kodi Cveulebrivisagan 
gansxvavdeba niSnis TanrigSi Cawerili 
TanrigebiT. Mmodifi-cirebul kodis niSnis 
TanrigSi Caiwereba ori Tan-rigi. meore niSnis 
TanrigiT avtomaturad moinaxeba Tanrigobrivi 
badis gadavseba. gadavsebis ar arse-bobis 
SemTxvevaSi orive Tanrigs unda hqondes erTnairi 
ricxvebi (nulebi an erTebi), Tanrigobrivi badis 
gadavsebis SemTxvevaSi cifrebi iqneba sxva-dasxva. 
gadavsebis SemTxvevaSi Sedegi unda daiZras erTi 
TanrigiT marjvniv. 
    Sekreba xdeba orobiTi ricxvis Sekrebis 
wesiT: gadatanis erTiani, romelic warmoiqmneba 
niSnis Tanrigebis ufros TanrigSi – gadaigdeba. 
    Sekrebis magaliTebi:   
     11 0). X = - 1101;   Y = 1001. Sekrebis Sedegi: 11, 0011 
+ 00, 1001 = 11, 1100  (или – 0100); 
    X = 1101;  Y = 1001. Sekrebis Sedegi: 00, 1101 + 00, 
1001 = 01, 0110 (gadavseba, marjvniv daZvriT 

miviRebT  00, 10110, или + 10110); 
    X =1101;  Y = - 1001. Sekrebis Sedegi: 00, 1101 + 11, 
0111 = 100, 0100  (или 00, 0100); 



    X = - 1101;  Y = - 1001. Sekrebis Sedegi: 11, 0011 + 11, 
0111 = 10, 1010 (gadacseba, marjvniv daZvriT 

miviRebT  11, 01010, или – 10 
  DdamatebiT kodSi ricxvebis gamravleba 
xorciel-deba orobiTi ricxvebis gamravlebis 
Cveulebrivi wesiT. erTaderT gansakuTrebulebas 
warmoadgens is, rom Tu mamravli aris uaryofiTi  
   Ggamravlebis operaciis magaliTebi: 

                                                   
X = 00,111.00, 101 = 00, 
100011 
        00, 111 
     x 00,101 
        00111 
      00000 
    00111 
  00000  
00000 
00100011 

 
X= 
00,111.11111,011=11,011101 
                         00, 111 
                  x 11111, 011 
                             00111 
                           00111 
                         00000 
                       00111 
                     00111 
                   00111 
                 00111 
               00111  
  0011011,010101→11,011101      
                            

 
X=11111,00100,101= 
11,011101 
                       11111,001 
                        x  00,101 
                       11111001 
                     00000000 
                  11111001 

 
X = 11111,001 . 11111,011 = 
= 00, 100011 
                              11111,001 
                         x    11111,011 
                          11111001   
                        11111001  
                      00000000 



               00000000 
            00000000 
      001011,011101→ 
11,01101                              
                                                   
                                                  
 

                    11111001  
                  11111001 
                11111001 
              11111001 
             11111001 
1111010000,100011→00,100011  

  
 
ricxvi, maSin operaciis dawyebis win unda 
miuweroT imdeni erTiani marcxniv, ramdeni 
erTianic aris sam-ravlis aTwilad nawilSi. 
Sedegebi yovelTvis mii-Reba damatebiT kodSi. 
   uaryofiTi ricxvebisaTvis marcxniv erTianebis 
damateba ar cvlis ricxvis mniSvnelobas, iseve 
ro-gorc dadebiTi ricxvebis SemTxvevaSi marcxniv 
nu-lebis miwera. 
 

5.10.  Sebrunebul kodSi operaciebis 
Sesrulebis gansakuTrebuloba 

 
   Sebrunebuli kodebi SeiZleba SevkriboT 
rogorc Cveulebrivi orobiTi ricxvebi, niSnis 
Tanrigebi vigulisxmoT rogorc Cveulebrivi 
Tanrigebi. im Sem-TxvevaSi Tu saWiroa erTianis 
gadatana is unda mi-umatoT jamuri kodebis 
umcros Tanrigs. Ees ukanas-kneli zrdis 
operaciis Sesrulebis dros Sebru-nebul kodSi, 
amitom kompiuterebSi xSirad iyeneben damatebiT 
kodebs. 

 
 



5.11.  Tvlis TeqvsmetobiT sistemaSi 
ariTmetikuli operaciebis Sesruleba 

 
   Tvlis TeqvsmetobiT sistemaSi ariTmetikuli 
ope-raciebi kompiuterSi ar sruldeba. Sekrebisa 
da ga-moklebis operaciebi zogjer sruldeba 
programi-rebisas. MmagaliTad, mexsierebis 
ujredis sruli misamarTebis gamoTvlisas 
(segmentis,  bazebis, inde-qsebis, wanacvlebis 
misamarTebis Sekrebisa da gamok-lebisas.). maTi 
Sesrulebis wesebi Cveulebrivia po-ziciuri 
Tvlis sistemebisaTvis. 
   Sekrebis operaciis magaliTebi: 
A 5 8 + 3 4 C = D A 4; 
 
    5 B A C + 2 A 45 = 8 5 F 1; 
 
    6 7 8 5 1 + B E F A = 7 3 7 4 B. 
 

5.12. kompiuterSi informaciis 
warmodgenis Tavisebureba 

 
   ricxviTi informacia kompiuterSi kodirdeba 
or-obiT an orobiT-aTobiT Tvlis sistemebSi. Nne-
bismieri informaciis Setana-gamotanis dros 
gamoi-yeneba informaciis warmodgenis specialuri 
kodi – ASCII, es kodebi gamoiyeneba alfavituri 
da simboluri informaciis kodirebisaTvis 
kompiuter-Si.  
    muSaobis gasaadvileblad Semotanilia 
termine-bi, romlebic aRniSnaven orobiTi 
Tanrigebis Tav-moyras (cxrili 5.12.1.). 
 

OorobiTi zomis erTeulebis 



Tanrigebis 

raodenoba 

dasaxeleba 

1 Bbiti 

8 Bbaiti 

16 Pparagrafi 

8 . 1024 Kkb (kilobaiti) 

8 . 10242 Mmgb (mega baiti) 

8 . 10243 Ggb (gigabaiti) 

8 . 10244 tb (terabaiti) 

8 . 10245  Ppb (petabaiti) 

 
 
   Ees terminebi gamoiyeneba kompiuterSi 
damaxsov-rebuli an dasamuSavebeli informaciis 
moculobis sazom erTeulebad. 
    ramodenime bitis an baitis mimdevrobas 
xSirad uwodeben monacemTa vels. 
    ricxvSi biti (sityvaSi, velSi da a. S.) 
inomreba marjvnidan marcxniv dawyebuli 0 
Tanrigidan. Kkom-piuterSi SeiZleba damuSavdes 
mudmivi da cvalebadi sigrZis velebi. 
    mudmivi sigrZis veli: sityva – 2 baiti; ormagi 
sityva – 4 baiti; naxevarsityva – 1 baiti; 
gafarTo-ebuli sityva – 8 baiti. 
     ricxvs fiqsirebuli mZimiT aqvs sityvis an 
na-xevarsityvis formati; mcuravi mZimis mqone 
ricxvs – ormagi an gafarToebuli sityvis 
formati (IBM PC maTematikuri Tanaprocesorebi 
muSaoben 10 baitiani sityvebiT). 
    cvladi sigrZis vels SeiZleba hqondeT zoma 
0-dan 255 baitamde, magram aucileblad baitis 
mTeli ricxvis toli.  
   OorobiTi ricxvis struqturuli Cawera - 
110000012 tolia - 19310 aTobiTi ricxvis, 



kompiuteris Tanri-gobriv badeSi gamoisaxeba 
Semdegi saxiT nax. 5.12.1.; 5.12.2. 
 
Tanr. 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
Ricx. 1 0 0 0 0 0 0 0 1 1 0 0 0 0 0 
 ricx 

niS 
                   

 
Nnax. 5.12.1.  ricxvi fiqsirebuli mZimiT formatSi 

sityva niSniT 
 
 
Tanrig 31 30 29 28 27 26 25 24 23 22 21 20   
Ricxvi 1 0 0 0 1 0 0 0 1 1 0 0   
             ricxv 

niSani 
А 
ве 

Б 
л 

Со 
и 

Л 
ч 

Ю 
и 

Т 
н 

Н 
н 

А 
а 

я 
 

    

 
19 18 17 16 15 ....... 1 0 
0 0 0 1 0 ....... 0 0 
 

Nnax. 5.12.2.  ricxvi mcuravi mZimiT formatSi 
ormagi sityva. 

 
   OorobiTi ricxviT kodirebuli aTobiTi 
ricxvi SeiZleba warmodgenili iyos kompiuterSi 
SefuTuli nax. 5.12.3. an gaSlili formatiT nax. 
5.12.4. SefuTul formatSi yovel meaTe cifrs 
gamoeyofa 4 orobiTi Tanrigi (naxevar baiti), am 
SemTxvevaSi ricxvis niSani kodirdeba ganapira 
marjvena naxevarbaitSi (1100 – niSani “+” da 1101 – 
niSani “_”. 
             
  cf   cf   cf    cf ..........    cf niSani 

 



 
  Nnax. 5.12.3.  Sekruli formatis velis 
struqtura 
 
 Aaq da SemdegSic: cf – cifri; niSani – ricxvis 
niSani. SefuTuli (Sekruli) formati gamoiyeneba 
kompiuterSi orobiT-aTobiT ricxvebze Sekrebisa 
da gamoklebis operaciebis Sesrulebis dros. 
 
zona Cf  Cf ..... zona cf  niSani cf 

 
 
    Nnax. 5.12.4.  gaSlili formatis velis 
struqtura 
 
  GgaSlil formatSi yvela aTobiTi ricxvisaTvis 
gamoiyofa mTeli baiti, am dros ufrosi 
naxevarbaitebi (zona) yoveli baitis (umcrosi 
Tanrigis garda) kompiuterSi daimaxsovreba 0011 
kodiT (Sesabamisad ASCII kodTan), umcros 
(marcxena) naxevarbaitSi Cveulebrivad kodirdeba 
aTobiTi cifrebi. ufrosi naxevarbaiti (zona) 
umcros (mar-jvena) baitis gamoiyeneba ricxvis 
niSnis kodire-bisaTvis. 
    GgaSlili formati gamoiyeneba kompiuterSi 
Se-tana-gamotanis informaciis dros, agreTve 
orobiT-aTobiT ricxvebze gamravlebisa da 
gayofis opera-ciebis dros. 
   MmagaliTad, ricxvi - 19310 = - 000110010011 2-10 
KkompiuterSi warmoidgineba: 
a)  Sekrul (SefuTul) formatSi: 
 

0001 1001 0011 1101 
 
b) gaSlil formatSi: 
 



0011 0001 0011 1001 1101 0011 
    
   kodi ASCII aris amerikuli standartuli kodi 
informaciis gacvlisaTvis, mas aqvs ZiriTadi 
stan-darti da misi gafarToeba. ZiriTadi 
standarti sim-boloebis kodirebisaTvis iyenebs 
TeqvsmetobiT ko-debs 00 – 7F, gafarToebuli 
standarti – 80 – FF. 
   ZiriTadi standarti aris saerTaSoriso da ga-
moiyeneba mmarTveli simboloebis, cifrebis, niS-
nebis laTinuri alfavitis da sxva simboloebis 
kodirebisaTvis. GafarToebul standartSi kodir-
deba nacionaluri alfavitisa da fsevdografikis 
simboloebi. cxriliT sargebloba martivia.  
   Nnebismieri simbolo cxrilSi (nax. 5.12.5.) 
warmodgenili DOS-Si muSaobis dros, SeiZleba 
Se-vitanoT kompiuterSi klaviaturidan misTvis 
aTo-biTi kodis akrebiT (Seesabameba 
TeqvsmetobiTs). 
  ASCII kodTan erTad internetis qselSi gamoi-
yeneba, yvela qveynisaTvis saerTo universaluri 
kodi Unikode. es kodi dafuZnebulia wyvil baitze 
– mananuri sityva. Teqvsmeti biti sakmarisia 65535 
niS-nis asaxvisaTvis. AseTi raodenoba sakmarisia 
yvela arsebuli alfavitisaTvis (e. i. msoflios 
umravlesi qveynis alfaviti Tavsdeba am kodis 
standartSi). 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Nnax. 5.12.5.   ASCII kodis cxrili 
 

Tavi 6.  kompiuteris agebis logikuri 
safuZvlebi 

 
 kompiuterSi kodebi 0 da 1 warmodgenilia 
el-eqtruli signalebis saxiT, romelTac 
gaaCniaT ori sxvadasxva mdgomareoba. yvelaze 
ufro gavrce-lebul meTodad informaciis 
fizikuri warmodge-nisaTvis aris: impulsuri da 
potencialuri. maRali potenciali Seesabameba 
logikur “1”, dabali poten-ciali – “0”. Impulsi 
xasiaTdeba amplitudiT da xangrZliobiT, 
xangrZlioba unda iyos manqanur taq-tze naklebi.  



   zemoT aRniSnuli ganapirobebs imas, rom 
kompiuterSi sqemis analizisa da sinTezis dros 
farTod gamoiyeneba maTematikuri aparati 
logikis algebra. igi agreTve operirebs ori 
cnebiT “WeS-mariti” an “mcdari”. logikis algebra 
gamoiyeneba am-ocanis gadawyvetis 
algoriTmizaciisa da progra-mirebis dros. 
 

6.1.  logikis algebris elementebi 
 

   logikis algebra aris maTematikuri logikis 
ga-nayofi, yvela elementis mniSvneloba 
(funqciebi, ar-gumentebi) romlebic 
gansazRvrulia orelementiani simravliT: 0 da 1. 
logikis algebra operirebs lo-gikuri 
gamoTqmebiT. 
   gamoTqma aris nebismieri winadadeba, romlis 
Se- 
saxebac azri aqvs mtkicebas misi WeSmaritobis an 
mcdarobis Sesaxeb. Tvlian, rom gamoTqma 
gamoricxavs mesames e. i. yoveli gamoTqma aris an 
WeSmariti an mcdari, erTdroulad ar SeiZleba 
iyos orive erTad. 
  gamoTqmebia: 

 “amJamad modis Tovli” es mtkiceba SeiZleba 
iyos rogorc mcdari aseve WeSmariti. 
   “Tbilisi saqarTvelos dedaqalaqia” 
WeSmariti mtkiceba. 
   “aTi gavyoT orze udris sams” mcdari 
mtkiceba. 

    logikis algebraSi yvela gamoTqmas 
aRniSnaven asoebiT a, b, c,…. GgamoTqmis Sinaarsi 
gaiTvaliswineba mxolod maSin, Tu Semotanili 
iqneba maTi asoebiT aRniSvna, radganac SemdgomSi 
moqmedebebi xorcieldeba aRniSvnebze. 



    Llogikis algebraSi martiv operacias 
warmoad-gens logikuri gamravlebis operacia 
(sxvanairad – “an” operacia (OR), diziunqciis 
operacia), logikuri gamravleba (sxvanairad “da” 
operacia (AND) koni-unqciis operacia). logikuri 
Sekrebis operaciis aR-niSvnisaTvis gamoiyeneba 

simboloebi + an ∨, logi-kur gamravlebaSi – 

simboloebi . an ∧. logikis al-gebraSi 
operaciebis Sesrulebis wesebi gansaz-Rvrulia 
mTeli rigi aqsiomebiT, TeoremebiT da kvlevebiT. 
Logikis algebrisaTvis misaRebia kanone-bi: 

1. jgufTebadobis: 
( а + в) + с = а + (в + с); 
( а . в ) . с = а . ( в . с ). 

2. gadanacvlebadobis: 
( а + в ) = ( в + а ); 
 ( а . в ) = ( в . а ). 

3. ganawilebiTi: 
а . ( в + с ) = а . в + ( а . с ), 
( а + в ) . с = а . с + в . с. 

    MmarTebulia Tanafardoba: 
          а + а = а,          а + в = в,     если  а  ≤  в, 
          а . а = а,           а . в = а,      если  а  ≤  в, 
          а + а . в = а,       а . в = в,     если  а  ≥  в, 
                          а + в = а,         если    а  ≥  в. 
 
  Llogikis algebraSi umcires elementad 
gamoiyene-ba 0, udides elementad 1. logikis 
algebraSi CarTulia kidev erTi operacia – 
uaryofa (operacia “ara” (NOT) inversia), 
aRiniSneba elementis Tavze xa-ziT. 
   GgansazRvrebis Sesabamisad: 
                      _               _            _            _           



                а + а = 1,   а . а = 0,     0 = 1,     1 = 0. 
    MmarTebulia aseTi Tanafardobebi: 
     _             ___     _   _          ___    _    _  
     а = а,     а + в = а . в,         а . в = а + в         
      Llogikis algebraSi funqcia aris 
gamosaxule-ba, romelic Seicavs logikis 
algebris elementebs a, b, c da sxv. logikis 
algebraSi gansazRvruli ope-raciaTa kavSirebiT. 
   Llogikuri funqciebis magaliTebi:     
                                                        _    _  _        ___   
                                   f (а, в, с) = а + а .в .с + а + с, 
                                                          _             ____ 
                                    f (а, в, с) = а .в +в .с +а .в .с. 
  Sedgenilobis mixedviT funqciis ganlagebis 
Sesa-bamisad, nebismieri funqcia eqvemdebareba 
Semdegs: 
 
                                     f (а) = f (1) . а + f (0) . а, 
                                                                         _ 
                      f (а, в) = f ( 1, в) . а + f ( 0, в) . а =  
                                                           _                   _                     _   
_     
           = f (1, 1) . а . в + f ( 1, 0) . а . в + f ( 0, 1) . а . в +f (0, 0) .а 
. в 
Ees Tanafardobebi gamoiyeneba gamoTvliT 
sistemeb-Si logikuri funqciis sinTezisaTvis. 
 

6.2.  gamoTvliTi sqemebis logikuri 
sinTezi 

 
   ganvixiloT gamoTvliTi sqemis logikuri 
sinTe-zi erTTanrigiani orobiTi amjamavis 
magaliTze (na-xevar amjamavi), romelsac aqvs ori 
Sesasvleli (a, b) da ori gamosasvleli (S, P) da 
asrulebs Sekrebis operacias cxrilis 



Sesabamisad (aseTi cxrilebi logikis algebraSi 
cnobilia rogorc – WeSmarite-bis cxrilebi). 
    cxrili 6.2.1. logikuri Tanafardobebi naxevar 
amjamavis sinTezisaTvis. 
 
 

А В F1 (а, в) = S F2 (а, в) = P 
0 0 0 0 
0 1 1 0 
1 0 1 0 
1 1 0 1 

     
   f1 (a, в) = S – mocemul TanrigSi jamuri 

mniSvneloba;  
F2 (а, в) = P – Semdeg TanrigSi gadatanis cifri. 
    Tanafardobis Tanaxmad SegviZlia CavweroT: 
                                              _                   _         _   _    _             _     
    S = f ( а, в) = 0 . а . в + 1. а . в + 1 . а . в + 0 . а . в = а .в + а . 
в; 
                                              _                   _         _   _    
    P = f (а, в) = 1 . а . в + 0 . а . в + 0 . а . в + 0 . а . в = а . в 
 
   mowyobilobis blok-sqema, romelic 
realizacias ukeTebs mocemul funqcias 
mocemulia nax. 6.2.1. am sqemaze gamosaxuli 
logikuri blokebi Seesabameba saerTaSoriso 
standartebs. 
    xSir SemTxvevaSi mowyobilobis logikuri 
blok-sqemis agebis win, logikis algebris 
Tanafardobebis gamoyenebiT, axdenen sawyis 
logikuri funqciis minimizirebas. Llogikuri 
gamosaxulebebisaTvis – “an”, “da”, “ara” – 
arsebobs tipiuri teqnikuri sqeme-bi, diskretul 
elementebze, romlebic realizacias ukeTeben maT. 
Tanamedrove kompiuterebSi unifikaci-is mizniT 



gamoiyeneba erT-erTi sqemebidan: “da-ara”, (NAND), 
Seferis Strixi , “an-ara” (NOR, pirsis isari). 
iSviaTad gamoiyeneba “da-an-ara” (NORAND) 
 
                                  _ 
               а                 а  
                              o 
 
      а                                                                  _                 _  _ 
                                                                       а.в              а.в+а.в=s 
                                                                                                         
               в                                                                                
                                                                       −                                                
                              o        _                              а.в          
     а                                а                                                                        
                                                                                                    
                                                                                           а . в = р                    
     а 
 
               в 
 
N   nax. 6.2.1.  naxevar amjamavis logikuri blok-
sqema 
 
 
                                        
        а                       а + в          
        в                                 
         
                                                

 
“an” (ИЛИ)  sqema, logi-

kuri Sekreba����� 

                                        
        а                       а . в          
        в                                 
         

 
“da” (И) sqema, logikuri 

gamravleba 

1 
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& 
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“ara” (НЕ) sqema, logiku-

ri inversia 
 

 
Nnax.. 6.2.2. blokebis standartuli aRniSvnis 

grafikuli gamosaxuleba. 
 

6.3.  kompiuterSi logikuri 
operaciebis Sesruleba 

 
   manqanuri brZanebebis CamonaTvalSi, romlebic 
ga-moiyeneba programirebis dros, aucileblad 
monawi-leobs sxvadasxva logikuri operaciebi. 
NOT ( ara) da XOR (Sekreba moduli oriT, 
sxvagvarad operacia “an”). 

 

6.3.1.   logikuri Sekreba  OR (an). 
 
   brZaneba asrulebs Tanrigebis mixedviT 
diziun-qciis operacias (logikuri Sekreba – 
operacia OR) ori ricxvis bitebiT; Tu sawyis 
Sesakrebis erT Tan-rigSi mainc iyo 1 SedegSi 
miiReba 1. 
   OR operaciis WeSmaritebis cxrili: 
 
А 0 0 1 1 
В 0 1 0 1 
а  OR  в   0 1 1 1 
 
 
 

1 



 

6.3.2.  logikuri gamravleba  - AND (da). 
 
   brZaneba asrulebs Tanrigebis mixedviT koniun-
qciis operacias (logikuri gamravleba – 
operacia AND), ori ricxvis bitebze; Sekrebis 
Sedegad mii-Reba 1 mxolod maSin, Tu orive 
SesakrebSi iyo 1 Ca-werili. 
   AND operaciis WeSmaritebis cxrili: 
 

А 0 0 1 1 
В 0 1 0 1 
 А  AND  в 0 0 0 1 
 
 

6.3.3.    XOR (“an” operacia). 
 

   brZaneba asrulebs Sekrebis operacias oris 
mo-duliT, SedegSi 1 miiReba mxolod maSin, 
rodesac Sesakrebi Tanrigebi gansxvavebulia 
erTmaneTisagan. 
  XOR operaciis WeSmaritebis cxrili: 
 
А 0 0 1 1 
В 0 1 0 1 
 А  XOR в 0 1 1 0 
 
 

6.3.4.   uaryofis operacia  NOT (ara). 
 
    BbrZaneba iZleva ricxvSi bitebis 
mniSvnelobis Sebrunebul mniSvnelobas (inversiis 
operacia). 
    NOT operaciis WeSmaritebis cxrili: 



А 0 1 
NOT а 1 0 
 

Tavi 7.   kompiuteris ZiriTadi 
blokebi, maTi daniSnuleba da 
funqcionaluri maxasiaTeblebi 

 Ppersonaluri kompiuteris struqturuli 
sqema mocemulia nax. 7.1. – ze.` 
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7.1.  mikroprocesori 
 
     mikroprocesori aris personaluri 
kompiuteris centraluri mowyobiloba, romlis 
daniSnulebaa ko-mpiuteris yvela blokis marTva 
da informaciaze ariTmetikuli da logikuri 
operaciebis Sesruleba. 
   Mmikroprocesoris SemadgenlobaSi Sedis 
ramode-nime komponenti: 
   marTvis mowyobiloba (mm); igi aformirebs da 
drois saWiro momentSi awvdis kompiuteris yvela 
bloks mmarTvel signalebs; axdens mexsierebis 
ujredebis misamarTebis formirebas da gadascems 
maT kompiuteris Sesabamis blokebs; sayrden 
impul-sebs igi iRebs taqturi impulsebis 
generatoridan. 
   ariTmetikul-logikuri mowyobiloba (alm), 
misi daniSnulebaa yvela ariTmetikuli da 
logikuri op-eraciebis Sesruleba ricxvebze da 
simbolur informaciaze (sxvadasxva modelebSi 
operaciebis Sesrulebis dasaCqareblad 
mierTebulia maTemati-kuri Tanaprocesori). 
   mikroprocesoruli mexsiereba, daniSnulia 
mcire xniT damaxsovreba, Cawera da informaciis 
gacema. igi agebulia registrebze, romelic 
uzrunvelyofs kompiuteris swrafqmedebas. 
registrebi aris sxvada-sxva sigrZis swrafqmedi 
mexsierebis ujredebi.  
   mikroprocesoris interfeisuli sistemis 
daniS-nulebaa SeuRleba da kavSirebi kompiuteris 
sxva mowyobilobebTan; igi moicavs agreTve Sida 
in-terfeisebs, buferuli damaxsovrebis 
registrebs da Setana-gamotanisa da sistemuri 
saltis mmarTvel sqemebs.  
   amrigad, interfeisi aris SeuRlebisa da kom-
piuteris mowyobilobebTan kavSiris saSualebaTa 



Tavmoyra, romelic uzrunvelyofs maT efeqtur 
ur-TierTqmedebas. 
   Setana-gamotanis porti aris kompiuteris 
siste-muri interfeisis elementebi, romelTa 
meSveobiTac kompiuteri axorcielebs informaciis 
gacvlas sxva mowyobilobebTan. 
   taqturi impulsebis generatori axdens 
eleqtru-li impulsebis generirebas, romlis 
sixSirec gan-sazRvravs mikroprocesoris taqtur 
sixSires. me-zobel impulsebs Soris dro 
gansazRvravs erTi ta-qtis dros an ubralod 
manqanis muSaobis taqts.taqturi impulsebis 
generatoris sixSire aris kompiuteris ZiriTadi 
maxasiaTebeli da gansaz-Rvravs misi muSaobis 
siswrafes. TiToeuli operacia kompiuterSi 
sruldeba gansazRvruli taqtebis raodenobiT. 
 

7.2.   sistemuri salte 
 
     sistemuri salte aris kompiuteris ZiriTadi 
in-terfeisuli sistema, romelic uzrunvelyofs 
kompi-uteris yvela mowyobilobis SeuRlebas da 
kav-Sirebs urTierT Soris. sistemuri salte 
moicavs: monacemTa kodur saltes, romelic 
axdens ricxviTi kodis (manqanuri sityvis) 
paralelur gadacemas; misamarTis koduri salte, 
romelic axdens ZiriTadi mexsierebis ujredebis 
misamarTebis an gare mow-yobilobis Setana-
gamotanis portebis Tanrigebis paralelur 
kavSirs; instruqciebis koduri salte, romliTac 
gadaicema kompiuteris yvela blokSi ins-
truqciebi; kvebis salte – energokvebisaTvis. 
   sistemuri salte uzrunvelyofs informaciis 
ga-dacemis sam mimarTulebas: mikroprocesorsa da 
Zi-riTad mexsierebas Soris; mikroprocesorsa da 



Se-tana-gamotanis portebs Soris; ZitiTad 
mexsierebasa da Setana-gamotanis portebs Soris.     
   yvela bloki, maTi Setana-gamotanis portebi 
uni-ficirebuli SemaerTebliT uerTdeba saltes: 
uSua-lod an adapteris meSveobiT. informaciis 
gacvla gare mowyobilobebsa da sistemur saltes 
Soris xorcieldeba ASCII standartuli kodiT.   
 

7.3.   ZiriTadi mexsiereba 
 
    ZiriTadi mexsiereba (Zm) daniSnulia damax-
sovrebisa da kompiuteris sxva blokebTan infor-
maciis operatiuli gacvlisaTvis. ZiriTadi mexsi-
ereba Seicavs ori saxis mexsierebis 
mowyobilobas: mudmivi mexsierebis mowyobiloba 
(mmm) da operati-uli mexsierebis mowyobiloba 
(omm). 
    Mmmm (ROM) daniSnulebaa mudmivi informaciis 
Senaxva, programuli da sacnobaro informaciis. 
igi saSualebas iZleva mxolod wavikiTxoT 
informacia, romelic masSi inaxeba. 
    Oomm (RAM) daniSnulebaa informaciis 
operati-uli Cawera, Senaxva da wakiTxva 
(programebisa da monacemebis), romlebic 
uSualod monawileoben gam-oTvliT procesebSi. 
    MmTavari Rirseba omm-is aris misi 
swrafqmedeba da mexsierebis TiToeul ujredTan 
mimarTvis Sesa-Zlebloba. UaryofiT mxared 
SeiZleba CaiTvalos is, rom kompiuteris 
gamorTvis Semdeg masSi informacia ar inaxeba. 
    ZiriTadi mexsierebis garda kompiuteris  
siste-mur nabeWd firfitaze ganTavsebulia 
energodamo-ukidebeli mexsiereba CMOS   RAM, 
romelic mudmivad ikvebeba akumulatorebiT; masSi 
inaxeba kompiuteris aparaturuli kofiguraciis 



Sesaxeb informacia, romelic mowmdeba sistemis 
CarTvis dros. 
 
 

7.4.  gare mexsiereba 
 
     gare mexsiereba miekuTvneba kompiuteris gare 
mowyobilobebs da gamoiyeneba nebismieri informa-
ciis didi xniT SenaxvisaTvis, romelic SesaZle-
belia saWiro gaxdes amaTuim amocanis 
gadawyvetis dros. gare mexsierebaSi inaxeba 
kompiuteris mTlia-ni programuli uzrunvelyofa. 
Ggare mexsiereba war-modgenilia sxvadasxva saxiT, 
magram yvelaze gavr-celebulia: damagrovebeli 
xist magnitur diskoze da damagrovebeli moqnil 
magnitur diskoze. 
   Ddamagroveblebis daniSnulebaa didi 
moculobis informaciis Senaxva, Cawera da gacema 
moTxovnis mi-xedviT omm-Si. Gare mexsierebad 
gamoiyeneba damag-rovebeli optikur diskoze (CD 
ROM) da strimerebi (damagrovebeli kasetur 
magnitur lentze). Uukanas-knel xanebSi didi 
popularobiT gamoiyeneba fleS-mexsiereba. 
 

7.5.  kvebis wyaro 
 
  kvebis wyaro aris bloki, romlis daniSnulebaa 
kompiuteris avtonomiuri da qseliT energokveba. 
 

7.6.    taimeri 
 
    taimeri aris realuri drois Sidamanqanuri 
ele-qtronuli saaTi, romelic uzrunvelyofs 
aucile-blobis SemTxvevaSi mimdinare drois 
momentis avto-matur amoRebas (weli, Tve, dro, 
wuTebi, wamebi wame-bis meaTedebi). Igi 



mierTebulia avtonomiur kvebis wayrosTan – 
akumuliatorTan. 
 
 
 

7.7.   gare mowyobilobebi 
 
   kompiuteris gare mowyobilobebi (gm), 
nebismieri gamoTvliTi kompleqsis mniSvnelovan 
Semadgenel na-wils Seadgens, romelic aris 
kompiuteris Rir-ebulebis 80-85%. Ggm kompiuters 
uzrunvelyofs gare samyarosTan urTierTobas: 
momxmareblebTan, marTvis obieqtebTan da sxva 
kompiuterebTan.  
   Ggare mowyobilobebs miekuTvnebian: gare 
mexsie-rebis mowyobiloba anu kompiuteris gare 
mexsiereba; momxmareblis dialoguri saSualebebi; 
informaciis Semtani mowyobilobebi; informaciis 
gamomtani mow-yobilobebi; kavSiris saSualebebi 
da telekomuni-kaciebi.  
   Mmomxmareblis dialoguri saSualebebi 
moicavs: videomonitors (videoterminali, 
displei); mowyobi-lobebi informaciis Setana-
gamotanis asaxvisaTvis. 
    Mmowyobilobebi informaciis sityvieri 
Setana-gamotanisaTvis, swrafad ganviTarebadi 
multimedi-uri saSualebani. is aris sxvadasxva 
mikrofonuli akustikuri sistemebi,”xmovani 
Tagvi” rTuli prog-ramuli uzrunvelyofiT, 
romelic saSualebas iZleva amovicnoT adamianis 
mier warmoTqmuli aso-ebi da sityvebi, 
movaxdinoT maTi identifikacia da kodireba; xmis 
sinTezatori, romelic axdens war-moTqmuli 
bgeris an sityvis gardaqmnas cifrul fo-rmaSi 
SemdgomSi kompiuterSi Sesatanad. 



     informaciis Semtan mowyobilobebs 
miekuTvne-bian: klaviatura, romliTac xdeba 
ricxviTi, teqs-turi da mmarTveli informaciis 
Setana kompiuterSi. grafikuli planSetebi – 
digitaizerebi, romliTac xdeba xelis marTvis 
reJimSi grafikuli informa-ciis Setana 
kompiuterSi. es xdeba planSetze specia-luri 
kalmis gadaadgilebiT. Skanerebi (wamkiTxveli 
avtomatebi), romelTa meSveobiTac SesaZlebelia 
te-qstis, grafikis, naxatebis, naxazebis wakiTxva 
da Se-tana kompiuterSi. grafikuli 
manipulatorebi, rome-lTa meSveobiTac xdeba 
grafikuli informaciis Se-tana displeis ekranze 
(joistiki, Tagvi, trekboli da sxv.). sensoruli 
ekranebi, romliTac xdeba ga-mosaxulebis 
calkeuli elementebis Setana ekrani-dan 
kompiuterSi. 
    informaciis gamomtan mowyobilobebs miekuT-
vnebian: printerebi – sabeWdi mowyobilobebi; 
grafi-kis amgebebi – ploterebi, grafikuli 
informaciis gamosatanad. 
     telekomunikaciisa da kavSiris 
mowyobilobebi gamoiyeneba sxva xelsawyoebTan 
kavSirisaTvis da sxva avtomatizaciis 
saSualebebTan mimarTebaSi (in-terfeisebis 
SemTanxmeblebi, adapterebi, cag da acg da sxv.) 
agreTve kompiuteris misaerTeblad kavSiris 
arxebTan, gamoTvliT qselebTan (qseluri inter-
feisebi, qseluri adapterebi, modemebi da sxv.). 
   qseluri adapteri miekuTvneba gare 
interfeisebs, romelic gankuTvnilia kompiuteris 
misaerTeblad sxva kompiuterTan, qselSi 
CasarTvelad. qselur ad-apterad xSirad 
gamoiyeneba modemebi. 
    zemoT CamoTvlili mowyobilobebis 
umravlesoba gamoiyeneba multimediaSi. 
multimedia aris aparatu-rul da programul 



saSualebaTa kompleqsi, romel-Ta meSveobiTac 
adamiani urTierTobas amyarebs kom-piuterTan 
sxvadasxva garemosTvis: xmovaneba, video, grafika, 
teqstebi, animacia da sxv. AgreTve multi-medias 
miekuTvneba kompiuterSi informaciis sity-vieri 
Setana-gamotana; mikrofonebi da videokamerebi, 
akustikuri da video sistemebi gamaZliereblebiT, 
didi videoekraniT; xmovani da videoadapterebi, 
ro-mlebic iReben informacias videokameridan an 
vide-omagnitofonidan; gare mexsierebis 
mowyobiloba op-tikur diskebze, romlebic 
xSirad gamoiyeneba audio da video informaciis 
Casawerad. 

7.8. damatebiTi integraluri 
mikrosqemebi 

 
     personaluri kompiuteris sistemur nabeWd 
fir-fitaze garda tipiuri gare mowyobilobebisa 
SeiZ-leba mierTebuli iyos damatebiTi 
integraluri mik-rosqemebi, romlebic 
aumjobeseben da afarToeben mikroprocesoris 
funqcionalur SesaZleblobebs. aseTebia: 
maTematikuri Tanaprocesori; kotroleri 
mexsierebasTan pirdapiri mimarTvisaTvis; Setana-
ga-motanis Tanaprocesori; kontroleri 
wyvetisaTvis da a. S. 
    maTematikuri Tanaprocesori gamoiyeneba 
orobiT ricxvebze fiqsirebuli da mcuravi 
mZimiT operaci-ebis Sesasruleblad; orobiT 
kodirebul aTobiT ricxvebze transcedentuli 
da trigonometriuli funqciebis Sesasruleblad. 
mexsierebasTan pirdapi-ri mimarTvis kontroleri 
(DMA) uzrunvelyofs mo-nacemebis gacvlas gare 
mowyobilobebsa da opera-tiul mexsierebas Soris 
mikroprocesoris monawi-leobis gareSe, rac 
amaRlebs kompiuteris swraf-qmedebas. Setana-



gamotanis Tanaprocesori paralelu-ri muSaobiT, 
arsebiTad aCqarebs Setana-gamotanis procedurebs, 
ramodenime gare mowyobilobebis mom-saxurebis 
dros. 
   Kkontroleri wyvetisaTvis emsaxureba wyvetis 
procedurebs. wyveta aris erTi programis 
muSaobis droebiTi SeCereba, meore programis 
operatiuli SesrulebisaTvis. wyveta xdeba 
kompiuteris muSaobis procesSi mudmivad, 
informaciis Setana-gamotanis yvela procedura 
xdeba wyvetiT. 
 
 

7.9.  personaluri kompiuteris 
konstruqciis elementebi 

 
    konstruqciulad personaluri kompiuteri 
Ses-rulebulia centraluri sistemuri blokis  
saxiT, romelsac specialuri SemaerTeblebiT 
uerTdeba ga-re mowyobilobebi: mexsierebis 
damatebiTi blokebi, klaviatura, displei, 
printeri da a. S.      
    sistemuri bloki moicavs sistemur nabeWd 
fir-fitas, kvebis bloks, dikze damagrovebels, 
Sema-erTeblebs damatebiTi mowyobilobebisaTvis 
da gama-farToebel nabeWd firfitebs 
kontrolerebiT. 
    sistemur nabeWd firfitaze (xSirad mas uwo-
deben deda nabeWd firfitas), Tavis mxriv moTav-
sebulia: mikroprocesori; sistemuri mikrosqemebi 
(Cipsetebi); taqturi impulsebis generatori; omm 
da mmm modulebi; CMOS-mexsierebis mikrosqema; 
klavi-aturis, xist magnitur diskoze da moqnil 
magnitur diskoze damagroveblebis adapterebi; 
kontroleri wyvetisaTvis; taimeri da sxv. 



    Bbevri maTgani mierTebulia deda nabeWd 
firfi-tasTan SemaerTeblebiT. 
 

7.10.  kompiuteris funqcionaluri 
maxasiaTeblebi 

 
   kompiuteris ZiriTad funqcionalur 
maxasiaTeb-lebs warmoadgenen: warmadoba, 
swrafqmedeba, taqtu-ri sixSire; mikroprocesoris 
da interfeisuli ko-duri saltis Tanrigianoba; 
sistemuri, lokaluri da gare interfeisebis 
tipebi; operatiuli mexsie-rebis mowyobilobis 
tevadoba da tipi; keS-mexsi-erebis moculoba, 
arseboba da tipi; xist magnitur diskoze 
damagroveblis moculoba da tipi; CD  da DVD 
damagroveblebis moculoba da tipi; vide-
oadapterisa da videomonitoris tipi; printeris 
tipi; modemis tipi; multimediuri audio da video 
saSualebebis saxeebi; operaciuli sistemisa da 
programuli uzrunvelyofis saxeebi; aparatuli 
da programuli Tavsebadoba sxva tipis 
kompiuterebTan; gamoTvliT qselSi muSaobis 
SesaZlebloba; mraval-amocanis reJimSi muSaobis 
SesaZlebloba; saimedoba; Rirebuleba; gabariti 
da wona. 
    zemoT mocemul funqcionalur 
maxasiaTeblebs esaWiroebaT gamarteba, amitom 
ganvixilavT maT daw-vrilebiT. 
 

7.11.   warmadoba, swrafqmedeba, taqturi 
sixSire 

 
   Tanamedrove kompiuterebis warmadoba izomeba 
mi-lioni operaciebiT wamSi. zomis erTeulebia: 
MIPS – fiqsirebuli mZimiT warmodgenili 



ricxvebisaTvis; MFLOPS – mcuravi mZimiT 
warmodgenili ricxve-bisaTvis;    
   SedarebiT iSviaTad kompiuteris warmadobas 
saz-Rvraven Semdegi zomis erTeulebiT: kiloFLOPS 
– dab-alwarmoebadi kompiuterebisaTvis; GigaFLOPS 
– miliardi operacia wamSi mcuravi mZimis mqone 
ricx-vebze operaciebisaTvis.  
    MmagaliTad, taqturi generatori sixSiriT 
100mghc uzrunvelyofs 20 milion operacias wamSi; 
1000 mghc – 200 milion operacias wamSi 
 

7.12.  mikroprocesorisa da interfeisis 
koduri saltis Tanrigianoba 

 
   Tanrigianoba aris orobiTi ricxvis 
maqsimaluri TanrigTa raodenoba, romlebzec 
sruldeba manqa-nuri operacia, maT Soris 
informaciis gadacema; rac metia Tanrigianoba miT 
meti iqneba kompiuteris warmadoba. 
   Mmikroprocesoris Tanrigianoba ganisazRvreba 
mi-si regitrebis da monacemTa koduri saltis 
Tanri-gianobiT, zogjer samisamarTo koduri 
saltis Tan-rigianobiT. EerTnairi Tanrigianoba 
am salteebs aqvT mxolod VLIW tipis 
mikroprocesoris gamoyene-bis SemTxvevaSi. 
 

7.13.  sistemuri, lokaluri da gare 
interfeisebis tipebi 

 
   interfeisebis sxvadasxva tipi uzrunvelyofs 
in-formaciis gadacemis sxvadasxva siCqares kompi-
uteris kvanZebs Soris. saSualebas iZleva 
miuerToT kompiuters sxvadasxva raodenobis da 
saxeobis gare mowyobilobebi, gamoiyenos usadeno 
kavSiris arxebi. 



 

7.14.  operatiuli mexsierebis 
moculoba da tipebi 

 
   kompiuterSi operatiuli mexsierebis 
moculoba izomeba mgbaitebSi. Cnobilia, rom  1 
mgbaiti = 1024 kbaiti = 10242 baiti. 
   Tanamedrove gamoyenebiTi programebi 
operatiuli mexsierebiT 16 mgbaiti, an ar 
muSaoben an muSaoben dabali siCqariT. 
   Aarsebobs operatiuli mexsierebis sxvadasxva 
ti-pebi: SDRAM, DDR, DRAM, DR DRAM  da sxv. 
Sxvadasxva tips gaaCniaT sxvadasxva 
funqcionaluri SesaZleb-lobebi. 
 

7.15.  xist da moqnil magnitur 
diskebze damagroveblebis moculobebi, 

tipebi. 
 
   xist magnitur diskoze damagroveblis 
moculoba izomeba gegabaitebSi. 1 gbaiti = 1024 
mgbaiti. vin-Cesteruli mexsiereba 20 gbaiti am 
etapze misaRebia, magram prognozebis Sesabamisad 
axali programuli produqti moiTxovs mraval 
gigabaits gare mexsi-erebaSi. 
    AamJamad gamoiyeneba damagrovebeli moqnil 
mag-nitur diskoze diametriT 3, 5 diumi, 
romelsac aqvs standartuli moculoba 1, 44 
mgbaiti. 
 

7.16  keS-mexsierebis moculoba da 
tipebi 

 
   keS-mexsiereba aris buferuli, swrafqmedi 
mexsie-reba, romelsac avtomaturad iyenebs 



kompiuteri in-formaciasTan operaciebis 
dasaCqareblad. magali-Tad, ZiriTad 
mexsierebasTan operaciebis dasaC-qareblad 
mikroprocesoris SigniT organizacia ukeTdeba 
registrul keS-mexsierebas (pirveli rigis keS-
mexsiereba), an mikroprocesoris gareT deda 
nabeWd firfitaze (meore rigis keS-mexsiereba). 
Ddiskur mexsierebasTan operaciebis 
dasaCqareblad organizdeba keS-mexsiereba 
eleqtronuli mexsiere-bis ujredebze. 
    Uunda aRiniSnos, rom keS-mexsierebis arseboba 
zrdis kompiuteris warmadobas daaxloebiT 20%-
iT. 
     
 

7.17.  mravali amocanis reJimSi 
muSaobis SesaZlebloba 

 
   mravali amocanis reJimSi muSaoba saSualebas 
iZ-leva SevasruloT gamoTvlebi ramodenime 
programis gamoyenebiT (mravalprogramuli reJimi) 
an ramode-nime momxmareblisaTvis 
(mravalmomxmarebluri reJi-mi). muSaobis 
SeTavseba drois mixedviT kompiuteris sxvadasxva 
mowyobilobebSi SesaZlebelia da saSua-lebas 
gvaZlevs arsebiTad gavzardoT kompiuteris 
efeqturi swrafqmedeba.       

    

Tavi 8. mikroprocesorebi.centraluri 
procesori (ariTmetikul-
logikuri    mowyobiloba) 
 

  Mmikroprocesori (mp) anu centraluri 
procesori (CPU) – informaciis damuSavebis 
funqcionalurad dasrulebuli programulad 



marTvadi mowyobiloba, Sesrulebulia zedidi 
integraluri sqemis saxiT. 
    Mmikroprocesori asrulebs Semdeg funqciebs: 
operandebisa da brZanebebis misamarTebis 
gamoTvla; ZiriTadi mexsierebidan brZanebebis 
amorCeva da deSifracia; omm-dan monacemebis 
amorCeva; gare mexsierebis adapteridan 
SekiTxvebisa da brZanebebis miReba da damuSaveba; 
monacemebis damuSaveba da misi Cawera omm-Si; 
kompiuteris yvela blokisaTvis mmarTveli 
signalebis gamomuSaveba; sxva brZanebaze 
gadasvla. 
    Mmikroprocesorebis ZiriTad parametrebs 
warmo-adgenen: Tanrigianoba; samuSao taqturi 
sixSire; keS-mexsierebis moculoba; instruqciebis 
Semadgen-loba; samuSao Zabvis sidide da sxv. 
   mikroprocesoris monacemTa saltis 
Tanrigianoba sazRvravs TanrigTa raodenobas, 
romlis mixedviTac sruldeba erTdroulad 
operaciebi; mikroproceso-ris misamarTebis 
saltis Tanrigianoba sazRvravs mis samisamarTo 
sivrces. samisamarTo sivrce aris ZiriTadi 
mexsierebis ujredebis maqsimaluri raode-noba, 
romlis uSualo adresireba SeuZlia mikro-
procesors. 
     Mmp-is samuSao taqturi sixSire sazRvravs 
mis Sida swrafqmedebas, radganac TiToeuli 
brZaneba sruldeba gansazRvruli taqtiT. 
kompiuteris swra-fqmedeba (warmadoba) 
damokidebulia sistemuri na-beWdi firfitis 
salteebis taqtur sixSireze, rom-lidanac 
muSaobs mikroprocesori. 
    KkeS-mexsierebas gaaCnia ori done: L! – 
pirveli donis mexsiereba, romelic moTavsebulia 
mikropro-cesoris SigniT da muSaobs yovelTvis 
mikroproce-soris sixSiriT. L2 – meore donis 
mexsierebaaris kristali, moTavsebulia nabeWd 



firfitaze da dakavSirebulia mikroprocesoris 
saltis Sida bir-TvTan. keS-mexsierebis 
efeqturobazea damokidebuli mikroprocesoruli 
saltis gamtarunarianoba. 
    instruqciebis Semadgenloba: CamonaTvali, 
saxe da brZanebebis tipi, romlebic avtomaturad 
srul-deba mikroprocesoris mier. 
    Mmikroprocesorebi SeiZleba daiyos 
jgufebad: CISC – sistemis brZanebebis sruli 
anakrebiT; RISC – sistemis brZanebebis CamoWrili 
anakrebiT; VLIW – zedidi brZanebaTa sityviT; 
MISC – sistemis brZa-nebebis minimaluri 
anakrebiT da didi siswrafiT. Dda a. S. 
 
 
 
 

8.1.     Pentium 4-is  mikroprocesorebi 
 

   Pentium 4- is mikroprocesorebi daniSnulia ma-
Ralmwarmoebluri kompiuterebisaTvis, pirvel 
rigSi serverebisaTvis, samuSao sadgurebis da 
multi-medi-uri sistemebisaTvis. damatebuli aqvs 
moduli mcura-vi mZimiT ricxvebis 
gamoTvlisaTvis da naka-duri moduli 
optimizebulia audio-video nakadebis, 3D 
teqnologiebTan samuSaod. Aqvs keS-mexsiereba me-
ore rigis 256 kbaiti moculobiT; 
gaumjobesebulia “dinamiuri Sesrulebis” sistema, 
rac pirvel rigSi dakavSirebulia 20-safexuriani 
superkonveiruli struqturis arsebobasTan. 
MmonacemTa nakadis anali-zis teqnologia 
saSualebas iZleva gavaanalizoT programa da 
SevadginoT instruqciebis Sesrulebis 
mimdevroba, damoukideblad programis teqstSi 
mim-devrobisa. Ggamoiyeneba axali 



mikroarqiteqtura, romelic bazirebulia ori 
paraleluri 32-bitiani konveiriTda 
uzrunvelyofs nakaduri damuSavebis 
teqnologias. DaCqarebuli gamoTvlebis axali 
teq-nologia iyenebs or swraf, ormagi sixSiriT 
mo-muSave procesors. isini asruleben mokle 
ariTme-tikul da logikur operaciebs naxevar 
taqtSi, da-narCeni asrulebs grZel operaciebs.   
    Pentium 4 – is axal procesorebs aqvT Intel Net 
Burstmikroarqiteqturebi, romlebic axorcieleben 
mTel rig inovaciebs: HT teqnologia; monacemTa 
damuSavebis hiperteqnologia; sistemuri 
salteebis sixSireebia 800, 533 an 400 mghc; 
pirveli rigis keS-mexsiereba; brZanebaTa 
Sesrulebis gafarToebuli funqcia; 
gafarToebuli funqciebi mcuravi mZimiT da 
multimediuri operaciebis Sesrulebis; SIMD 
nakadu-ri anakrebi SSE2 da SSE3 gafarToebiT. 
 
 

8.2.   mikroprocesoris funqcionaluri 
struqtura 

 
   mikroprocesorebi funqcionalurad SeiZleba 
gav-yoT or nawilad: 
   operaciuli nawili, romelic Seicavs marTvis 
mowyobilobas (mm), ariTmetikul-logikuri 
mowyobi-loba (alm) da mikroprocesoruli 
mexsiereba. 
   interfeisuli nawili, romelic Seicavs samisa-
marTo registrebs; brZanebaTa registrebis bloks; 
portebisa da salteebis marTvis sqemebi. 
MM mikroprocesoris orive nawili muSaobs para-
lelurad, interfeisuli nawili win uswrebs ope-
raciuls, radganac mexsierebidan morigi 
brZanebis amorCeva sruldeba operaciuli nawilis 



Sesrulebis dros win mdgari brZanebiT. 
Tanamedrove mikropro-cesorebs aqvT registrebis 
ramodenime jgufi in-terfeisul nawilSi, 
romlebic muSaoben sxvadasxva winswrebiT, rac 
saSualebas iZleva SevasruloT operaciebi 
konveiris reJimiT. mikroprocesoris ase-Ti 
organizacia saSualebas iZleva arsebiTad ava-
maRloT misi efeqturi swrafqmedeba. 
 

8.3.   marTvis mowyobiloba 
 
   marTvis mowyobiloba (mm) warmoadgens 
kompiute-risaTvis funqcionalurad rTul 
mowyobilobas, is gamoimuSavebs mmarTvel 
signalebs, romelic moewo-deba koduri saltiT 
yvela bloks. Mmm-is gamarti-vebuli 
funqcionaluri sqema mocemulia nax. 8.3.1 
 
 
 
                                                                            
                                                                            koduri salte 

                                               brZanebebi               
instruqciebi 

                                                                               Mmp 
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tig                                                                         misam. 
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  Nnax. 8.3.1.   mm-is funqcionaluri sqema 
   
   brZanebaTa registri aris mexsierebis 
registri, romelSic inaxeba yvela brZaneba. 
operaciebis deSi-fratori aris logikuri bloki, 
saidanac operaciis kodis mixedviT xdeba 
amorCeva. Mmikroprogramebis mudmivi 
damaxsovrebis mowyobiloba inaxavs mmarT-vel 
signalebs iformaciis damuSavebis procedu-
risaTvis. MmisamarTis formirebis kvanZi, romelic 
axdens mexsierebis ujredis misamarTebis 
gamoTvlas. Mmonacemebis, misamarTis da 
instruqciebis koduri salte aris 
mikroprocesoris interfeisuli saltis nawili. 
 

8.4.  ariTmetikul-logikuri 
mowyobiloba 

 
    ariTmetikul-logikuri mowyobilobis (alm) 
da-niSnulebaa ariTmetikuli da logikuri 
operaciebis Sesruleba da informaciis gardaqmna. 
Ffunqciona-lurad alm-is martivi varianti 
Sedgeba ori re-gisrtisagan, amjamavisa da 
marTvis sqemebisagan. Nnax. 8.4.1. 
 
 
 
 
 
 
 
 
 



     
 
       
 
 
 
 
 
 
 
 
 
MonacemTa koduri                                           instruqciis 
koduri           
     salte                                                                  salte 

 
 Nnax. 8.4.1.    alm-is funqcionaluri sqema 
 
    Aamjamavi aris gamomTvleli sqema, romelic 
as-rulebs orobiTi kodebis Sekrebas; amjamavis 
Tanri-gianoba Seadgens ormag manqanur sityvas. 
    registrebi aris sxvadasxva sigrZis 
mexsierebis swrafqmedi ujredebi: registr 1 aqvs 
ormagi sityvis Tanrigianoba, registr 2 – sityvis 
Tanrigianoba. Ooperaciis Sesrulebis Semdeg 
registr 1 moTav-sdeba pirveli sityva, registr 2 
meore sityva. Registri 1 iRebs da agzavnis 
informacias, registri 2 mxolod iRebs monacemTa 
saltidan. 
    MmarTvis sqemebi iReben instruqciebs koduri 
salteebidan, marTvis mowyobilobidan da gardaq-
mnian mas registrebis da amjamavis samuSaod. 
     Aalm asrulebs ariTmetikul operaciebs “+”, 
“-“ 

Registri 1: 1-li 
Ricxvi da Sedegi 

Registri 2:  
2-e ricxvi 

     amjamavi 

 
MmarTv- 
is 
sqema 



“×” “:” mxolod mTel orobiT ricxvebze. Mcuravi 
mZimiTa da orobiT kodirebul aTobiT ricxvebze 
operaciebi xorcieldeba maTematikuri 
Tanaproceso-riT an specialurad Sedgenili 
programiT. 
   Mmikroprocesoris gamartivebuli 
struqturuli sqema naCvenebia nax. 8.4.2-ze. Yvela 
registri SeiZleba daiyos oTx jgufad: 
AH,AL,BH,BL,CH,CL,DH.DL – universaluri 
registrebi; CS,DS.SS.ES – segmenturi registrebi; 
IP, SP, BP, SI, DI – wanacvlebis registrebi; F – 
aRmniSvneli registri. 
 

8.5.   interfeisuli nawili 
 
   mikroprocesoris interfeisuli nawilis 
daniSnu-lebaa kompiuteris sistemur saltesa da 
mikro-procesors Soris SeTanxmeba da kavSiri, 
agreTve Sesasrulebeli programis brZanebebis 
winaswari ana-lizi miReba da brZanebisa da 
operandebis sruli misamarTebis formireba. 
interfeisuli nawili moi-cavs: samisamaTo 
registrebs; misamarTebis formi-rebis kvanZs; 
brZanebaTa registrebis bloks; Sida interfeisul 
saltes; Sesasvleli da gamosasvleli portebis 
da saltis marTvis sqemebs.  
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nax. 8.4.2.  Mmikroprocesoris gamartivebuli struq-turuli 
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Tavi 9.    personaluri kompiuteris 
damaxsovrebis mowyobiloba 

 
    Ppersonalur kompiuters aqvs mexsierebis 
oTxi done: mikroprocesoruli mexsiereba; 
registruli keS-mexsiereba; ZiriTadi mexsiereba; 
gare mexsiereba. 
    Oori mniSvnelovani maxasiaTeblebi 
(mexsierebis moculoba da misi swrafqmedeba) 
zemoT mocemuli tipebis mixedviT mocemulia 
cxrilSi 9.1. 
 
Mmexsierebis tipi Tevadoba swrafqmedeba 

Mmikroprocesoru- 

Lli mexsiereba 

ATobiT baiti tобр = 0,001-
0,002мкс 

KkeS-mexsiereba AsobiT kbaiti tобр = 0,002-
0,01мкс 

Oomm, maT ricxvSi:   
O      omm AaTobiT-aseuli 

mgb 
tобр = 0,005-
0,02мкс 

        Mmm AasobiT mgbaiti tобр = 0,035-0,1мкс 
Ggmm, maT ricxvSi:   
Xmdd, vinCesteri ATobiT-aseuli 

gbaiti 
tдост = 5-30мс, 
vсчит =500-3000 
Кбайт/с 

M    mmdd EerTeuli 

mgbaiti 
tдост = 65-100 мс, 
vсчит = 40-150 Кб/с 

CD-ROM AsobiT-aTasi gb tдост = 50-300 мс, 
vсчит = 150-5000 
Кбайт/с 

 
   swrafqmedeba pirveli sami tipis maxsovrobis 
mowyobilobaSi izomeba mimarTvis droiT (tmim), 



xolo gare mexsierebis mowyobilobis siswrafe 
izomeba ori parametriT: mimarTvis droiT (tmim) da 
wakiTxvis siCqariT (vwak); tmim – Zebnis, wakiTxvis 
da Caweris droTa jami; tZeb – matarebelze 
informaciis Zebnis dro; vwak – informaciis 
baitebis mimdevrobiTi wakiTxvis siCqare. zogadad 
miRebuli Semoklebebi: c – wami, mc – miliwami, mkc 
– mikro wami, nc – nano wami; 1 c = 106mc = 106mkc = 
109nc. 
 

9.1.   statikuri da dinamiuri 
operatiuli mexsiereba 

 
     operatiuli mexsiereba SeiZleba Sedgebodes 
dinamiuri DRAM  an statikuri SRAM  tipis mikro-
sqemebisagan. 
   statikuri tipis mexsiereba flobs arsebiTad 
uf-ro maRal swrafqmedebas, magram ufro Zviria. 
sta-tikuri mexsiereba gamoiyeneba ZiriTadad 
buferul da keS-mexsierebaSi. 
   Ddinamiur mexsierebaSi ujredebi agebulia 
Tavi-sebur kondensatorebze, romlebic iWers 
mcire adgils. Radganac kondensatorebi TandaTan 
gani-muxteba saWiro xdeba maTi generireba, aqedan 
warmoiSva dasaxeleba – dinamiuri. Ddinamiuri 
mexsi-ereba gamoiyeneba kompiuteris operatiuli  
mexsi-erebis asagebad. 
   KkeS-mexsierebis gamoyeneba arsebiTad zrdis 
sis-temis warmadobas. Rac metia keS-mexsierebis 
zomebi , miT metia swrafqmedeba, magram es 
damokidebuleba arawrfivia. 
 
 
 
 
 



9.2.   ZiriTadi mexsiereba 
 
    ZiriTadi mexsiereba moicavs: operatiuli 
mexsie-rebis mowyobilobas – RAM da mudmiv 
mexsierebis mowyobilobas – ROM. 
 

9.3. operatiuli mexsierebis 
mowyobiloba 

 
     operatiuli mexsierebis mowyobilobis (omm) 
daniSnulebaa informaciis Senaxva (monacemebi da 
programebi), romlebic uSualod monawileoben 
gam-oTvliT procesebSi drois mimdinare 
intervalSi. Oomm aris energodamokidebuli 
mexsiereba; omm-is safuZvels Seadgens dinamiuri 
mexsierebis mikro-sqemebi  - DRAM. Ooperatiuli 
mexsierebis elementebi konstruqciulad aigeba 
calkeuli modulebis saxiT mcire zomis nabeWdi 
firfitebis saxiT. AaseTi modu-lebi Caidgmeba 
specialur SemaerTeblebSi sistemur nabeWd 
firfitaze. EerT sistemur nabeWd firfitaze 
SeiZleba Caidgas erTnairi moculobis modulebi. 
   Aarsebobs operatiuli mexsierebismodulebis 
Sem-degi tipebi: DIP, SIP, SIPP, SIMM, DIMM, RIMM. 
 

9.4.   registruli keS-mexsiereba 
 
   registruli keS-mexsiereba aris mexsiereba 
maRa-li siCqariT, warmoadgens bufers omm-sa da 
mp-s Soris da saSualebas iZleva gavzardoT 
operaciebis Sesrulebis siCqare.keS-mexsierebis 
registrebi ar aris xelmisawvdomi 
momxmareblisaTvis, aqedan gam-omdinareobs misi 
dasaxeleba “keS”, inglisuridan TargmniT – 
“saidumlo”. 



   Tanamedrove deda nabeWd firfitebze 
gamoiyeneba keS-mexsiereba blokuri mimarTviT. 
KeS-mexsierebaSi damaxsovrebulia monacemTa 
blokebis aslebi operatiuli mexsierebis im 
aredan, sadac srul-deboda bolo mimarTva. Aam 
monacemebTan swrafi mimarTva saSualebas iZleva 
SevamciroT programis brZanebis Sesrulebis dro. 
Programis Sesrulebis dros, omm-dan amokiTxuli 
monacemebi Caiwereba keS-mexsierebaSi. KkeS-
mexsierebaSi Caiwereba operaciis Sedegebi, 
romlebic Sesrulda mp-Si. 
    Sedegebis Caweris principis mixedviT 
operatiul mexsierebaSi ganasxvaveben ori tipis 
keS-mexsierebas: keS-mexsiereba “Sebrunebuli 
CaweriT”; keS-mexsiereba “gamWoli CaweriT”. 
    Pentium Pro da zemoT keS-mexsierebis pirveli 
do-nis garda, gaaCnia meore donis keS-mexsiereba, 
ro-melic ganTavsebulia mikroprocesoris nabeWd 
fir-fitaze. keS-mexsierebis gamtarunarianoba 
damokide-bulia mimarTvis droze da interfeisis 
gamtar-unarianobaze da mdebareobs 300-dan 3000 
mgbaitamde wamSi. 
 

9.5.  operatiuli mexsierebis tipebi 
 

    ganasxvaveben operatiuli mexsierebis Semdeg 
ti-pebs: FPM  DRAM; RAM  EDO;  BEDO  DRAM;  Sdram;  
DDR SDRAM;  DRDRAM  da sxv. 

 
9.6.   mudmivi mexsierebis mowyobiloba 
 
    mudmivi mexsierebis mowyobiloba (mmm) anu 
ROM gamoiyeneba mxolod wakiTxvisaTvis, 
gamoiyeneba ucv-leli informaciis Sesanaxad; 
operaciuli sistemis CasatvirTad, kompiuteris 



testirebis programebis Casawerad da BIOS Setana-
gamotanis bazuri sistemis sxvadasxva draiverebis 
Casawerad. 
   mmm-dan xdeba mxolod informaciis wakiTxva, 
Ca-wera swarmoebs laboratoriul pirobebSi, spe-
cialuri programatorebis gamoyenebiT. 
informaciis Caweris teqnologiis mixedviT mmm 
gamoyofen Semdeg tipebs: mikrosqemebi, romlebic 
programirdeba mxo-lod damzadebis dros mmm anu 
ROM; erTjeradad programirebadi mikrosqemebi 
mmm anu PROM; mraval-jeradad programirebadi 
mikrosqemebi mmm anu EPROM; maT Soris unda 
aRiniSnos gadaprog-ramirebadi mikrosqemebi 
EEPROM, maT Soris fleS-mexsiereba. 
 

9.7.   ZiriTadi mexsierebis logikuri 
struqtura 

 
    struqturulad ZiriTadi mexsiereba Sedgeba 
mi-lionobiT calkeul erTbaitiani mexsierebis 
ujre-debisagan. Tanamedrove personalur 
kompiuterebSi ZiriTadi mexsierebis saerTo 
moculoba aris 16-dan 512 ,gbaitamde. Mmm ikavebs 
128 kbaits, danarCeni mex-siereba aris omm. 
TiToeul mexsierebis ujreds aqvs Tavisi 
unikaluri misamarTi. Omm da mmm gamoeyofaT 
erTiani samisamarTo sivrce. 
     samisamarTo sivrce damokidebulia 
samisamarTo saltis Tanrigianobaze, samisamarTo 
sivrce tolia 2n , sadac n – misamarTis 
Tanrigianobaa. kompiuteris safuZvlad aRebulia 
16-Tanrigiani samisamarTo ko-di, romelic tolia 
manqanuri sityvis. 16-Tanrigiani misamarTis 
daxmarebiT, SeiZleba davamisamarTot sul 216 = 
65536 = 64 kbaiti mexsierebis ujredi. es 64-
kbaitiani mexsierebis veli, e. w. segmenti agreTve 



warmoadgens bazurs ZiriTadi mexsierebis 
logikur struqturaSi. 
   Tanamedrove personalur kompiuterebis 
ZiriTadi mexsiereba 1 mgbaitze metia. 
damisamarTebisaTvis 1mgbaiti = 220  = 1048576 
ujredi, romlisTvisac saWiroa 20 Tanrigiani 
kodi.  
    Aabsoluturi (sruli, fizikuri) misamarTi 
(Aabs) formirdeba ramodenime Semadgenlis 
jamisagan, xSi-rad segmentisa da wanacvlebis 
misamarTebisagan.                 
    segmentis misamarTi (Aseg), aris 64-kbaitiani 
ve-lis sawyisi misamarTi, romlis SigniT moTavse-
bulia damisamarTebuli ujredi. 
    wanacvlebis misamarTi (Awan) aris fardobiTi 
16-Tanrigiani ujredebi segmentis SigniT. 
    PpirobiT SeiZleba Caiweros  Aabs = 16A seg + A 
wan  
    PprogramirebisaTvis da kompiuteris 
mikropro-cesorebis operaciebis 
optimizaciisaTvis iyeneben wanacvlebis kidev or 
Semadgenels: indeqsis mi-samarTi da bazis 
misamarTi. unda aRiniSnos, rom procesorma 
ZiriTad mexsierebasTan mimarTvis dros SeiZleba 
gamoiyenos mxolod absoluturi misa-marTi, maSin 
rodesac programistma SeiZleba gamo-iyenos 
misamarTebis yvela Semadgeneli. 
    Tanamedrove kompiuterebSi arsebobs 
virtualu-ri (warmodgeniTi) damisamarTebis 
reJimi. vir-tualuri adresacia gamoiyeneba 
samisamarTo sivrcis gasazrdelad. virtualuri 
adresaciis dros gamo-iyeneba gare (diskuri) 
mexsiereba. virtualuri adresaciis SemTxvevaSi 
segmentis sawyisi misamarTis nacvlad gamoiyeneba 
mravalTanrigiani samisamarTo kodi, romelic 
amoikiTxeba specialuri cxrile-bidan. 



    virtualuri mexsiereba iqmneba, maSin rodesac 
ar aris sakmarisi operatiuli mexsierebis mocu-
loba. am SemTxvevaSi gamoiyeneba mexsierebis dina-
miuri ganawilebis reJimi.     
     Mmexsierebis dinamiuri ganawilebis dros, Zi-
riTadi mexsierebis ukmarisobis SemTxvevaSi, 
sasar-gebloa virtualuri mexsierebis gamoyeneba. 
virtu-aluri mexsierebis reJimSi momxmarebels 
saqme aqvs ara fizikur ZiriTad mexsierebasTan, 
aramed vir-tualur erTdonian mexsierebasTan, 
romlis mo-culoba tolia mikroprocesoris 
mTeli sami-samarTo sivrcis. kompiuterSi xdeba 
virtualuri misamarTebis fizikur misamarTebSi 
gardaqmna. Aamitom programa realurad SeiZleba 
moTavsdes na-wili ZiriTad mexsierebaSi, nawili 
ki gare mexsi-erebaSi – xist magnitur diskoze. 
    virtualuri mexsierebis organizaciis 
teqnolo-gia Semdegia. fizikuri operatiuli, 
diskuri mexsi-ereba da virtualuri mexsiereba 
daiyofa erTnairi zomis 4 kbaiti gverdebad. 
Fizikur da virtualuri mexsierebis gverdebs 
mieniWebaT nomrebi, romlebic Seinaxeba amocanis 
gadawyvetis bolomde. opera-ciuli sistema 
formirebas ukeTebs or cxrils: vir-tualuri 
mexsierebis gverdebi; fizikuri moTavsebis 
gverdebi da adgens maT Soris logikur kavSirebs 
nax. 9.7.1. 
                                                   fff               

                                                              
virtualuri  

mexsierebis 

gverd. cxr. 

         1 
         2 
         3 
         4 

     fizikuri mexsierebis 
    gverdebis cxrili      
  
moTavsebu       fizikuri 
lia mexs-Si     gverdebis # 
 
        ОП7                         7 
        ОП3                         3     
       ВЗУ5                        5 
        ОП6                         6   
       ВЗУ1                        1 
       ВЗУ2                        2   
        ОП8                         8 
       ОП4                         4                



         5 
         6 
         7 
         8 

 
 
Nnax. 9,7.1.   virtualuri mexsierebis gverdebis 
cxri-li. 
     Nnax. 9.7.1. – dan Cans, rom fizikuri gverdebi 
SeiZleba iyos ganTavsebuli mocemuli 
momentisaT-vis rogorc operatiul aseve gare 
mexsierebaSi. Ggare mexsierebidan virtualuri 
gverdebi avtomatu-rad gadaadgildebian 
operatiul mexsierebaSi, maSin rodesac iqneba 
masze mimarTva.cxrilebi yoveli programisaTvis 
formifdeba operaciuli sistemiT mexsierebis 
ganawilebis procesSi da icvleba yov-elTvis, 
rodesac fizikuri gverdebi gadaadgildeba gare 
mexsierebidan operatiul mexsierebaSi. vir-
tualur mexsierebas SeiZleba hqondes segmentur-
gverdebis organizacia. am SemTxvevaSi 
virtualuri mexsiereba iyofa Tavidan 
segmentebad, mis SigniT gverdebad.  
  personaluri kompiuterebisaTvis 
damaxasiaTebelia mexsierebis standartuli 
ganawileba omm da mmm –s Soris nax. 9.7.2. 
 
 
 

 
     64   kbaiti 

os-is monac. 

da program. 

samuSao are 

 
   576     kbaiti 

   os-is da mom 

  mon. da prog. 

   SamuS. are 

 
     256   kbaiti 

     samsax. 

     mexsiereba    

 
   128   kbaiti 

  mmm-is are, 

     programa 

        BIOS  

 

Standartuli mexsiereba   640  
Кбайт 

maRali mexsiereba  384  kbait 

                                  omm      mmm 



          
             
 
    Nnax. 9.7.2.  uSualod damisamarTebuli 
mexsiereba 
 
     DdamisamarTebisa da mimarTvis meTodebis 
Sesa-bamisad ZiriTadi mexsiereba iyofa calkeul, 
zog-jer nawilobriv an srulad areebad, 
romelTac aqvT miRebuli 
dasaxelebani.nawilobriv, kompiuteris ZiriTadi 
mexsierebis logikuri struqtura saerTo 
moculobiT 64 mgbaiti warmodgenilia nax. 9.7.3.-ze. 
 
 
 
 

    standart.  
      mexsierba 

 MumaRlesi  

mexsiereba 

 MmaRali 

mexsiereba 
 

 0    640 kb 640 kb    1024 kb 1024 kb   1088 kb 1088 kb  64 mb 

 
     Nnax.  9.7.3.  ZiriTadi mexsierebis logikuri 
struqtura 
 
    Kkompiuteris ZiriTadi mexsiereba iyofa or 
lo-gikur ared: uSualod damisamarTebuli 
mexsiereba da gafarToebul mexsierebad, 
romelTanac mimarTva xdeba specialuri 
draiverebiT.       
   Ddraiveri aris specialuri programa, romelic 
imarTeba mexsierebiT an gare mowyobilobebiT da 
ax-dens informaciis gacvlas mp,omm da gare 
mowyo-bilobebTan. 
    standartuli mexsiereba aris uSualod 
damisa-marTebuli mexsiereba diapazonSi 0-dan 640 
kbai-tamde. 

      UuSualo damisamarTebis 
           mexsiereba 

            GgamfarToebeli 
        mexsiereba             



    UuSualod damisamarTebul mexsierebas diapa-
zonSi 640-dan 1024 kbaitamde ewodeba maRali mex-
siereba. MmaRali mexsiereba darezervebulia 
samuSao mexsierebisaTvis (adre mas uwodebdnen 
displeis videomexsierebas) da mmm. samuSao 
mexsierebaSi formirdeba ubnebi – “fanjara”, 
romelic gamoiye-neba draiverebis daxmarebiT, 
rogorc zogadi dani-Snulebis operatiuli 
mexsiereba. 
   GgafarToebuli mexsiereba, aris mexsiereba 
misa-marTebiT 1024kbaitidan zemoT. realur 
reJimSi aris ori xerxi am mexsierebasTan 
mimarTvis: XMS speci-fikaciiT; EMS 
specifikaciiT. 
   realur reJimSi gafarToebuli mexsiereba SeiZ-
leba gamoviyenoT monacemebisa da operaciuli 
sis-temis programebis Sesanaxad. xSirad 
gafarToebul mexsierebas iyeneben virtualuri 
(eleqtronuli) di-skebis organizaciisaTvis. 
   

9.8.   gare mexsierebis mowyobiloba 
 

    gare mexsierebis mowyobiloba (gmm) sxvadasxva 
saxisaa. maTi klasificireba SeiZleba movaxdinoT 
mTeli rigi niSanTvisebis mixedviT: matareblis 
tip-iT, konstruqciis tipiT, informaciis Cawerisa 
da amokiTxvis principiT, mimarTvis meTodebiT da 
sxv. Mmatareblis qveS igulisxmeba materialuri 
obieqti, romelsac aqvs Tviseba informaciis 
Senaxvis. 
   Gmm-is klasifikaciis SesaZlo varianti mocemu-
lia nax. 9.8.1.-ze. 
 
 
 
 



 
 
 
 
 
 
 
 
 
     
 
 
      
 
 

 

   Nnax. 9.8.1.   gmm-is klasifikacia 
 
 damagroveblebi diskebze SedarebiT 
mravalferova-nia cxrili 9.8.1. 
 

Ddamagroveblis 

     Tipi 

Mmoculoba 

mgbaiti 

 

MmimarTv. 

Dro, mw 

transf 

Kb/wm 

MmimarTv. 

saxe 

D   dmmd 1, 2;  1, 44 65-100 55-150 Чт/зап 
   xisti diski 1000-300000 5-30 500-

6000 
Чт/зап 

Bbernuli 20-230 20 500-
2000 

Чт/зап 

  Ffloptikali 20-120 65 100-
1000 

Чт/зап 

DVD 4700-17000 150-200 1380 Чт/зап 

     
      Ggare mexsierebis mowyobiloba 

 
lenturi 

 Kkasetur 
(strimer) 

 
 diskuri 

magnit. Ooptik
uri 
r

Sere 
uli   

   Sesacvl. 
matareblebi 

  Seucvl. 
 



CD-ROM 250-1500 50-300 150-
3000 

Чтение 

CD-RW 120-100 50-150 150-
3000 

Чт/зап 

modd 128-2000 50-150 300-
6000 

Чт/зап 

fleSi 32-4000 10-4 512-
80000 

Чт/зап 

 
 
   Ddamagroveblebi xist magnitur diskoze – vin-
Cesteri; damagroveblebi moqnil magnitur 
diskoze; flop-diskebze; iyeneben bernulis 
efeqts. Ddamag-roveblebi optikur kompaqt-
diskebze – CD ROM; damagroveblebi optikur 
diskebze erTjeradi Cawe-riT da mravaljeradi 
wakiTxviT – CC WORM; damagroveblebi cifrul 
videodiskebze – DVD da sxv. 
  Yyvela diski magniturebi da optikurebi xasiaT-
debian Tavisi diametriT an forma-faqtoriT. 
    magnitur diskze informacia Caiwereba da iki-
Txeba magnituri Tavakebis meSveobiT koncentri-
rebuli wrexazebis bilikebis (trekebis) gaswvriv. 
bilikebis raodenoba da maTi informaciuli mo-
culoba damokidebulia magnituri diskis tipze. 
bilikebis erTobliobas magnitur diskze, 
romlebic ganTavsebulia sxvadasxva firfitaze 
erTnairi da-SorebiT centridan, ewodeba 
cilindri. mowyobi-lobas, romlis meSveobiTac 
xdeba Cawera-amokiTxva ewodeba diskos amZravi. 
Nnax. 9.8.2.-ze naCvenebia magnituri diskis 
logikuri struqtura. 
 
 
 



                                                                                      biliki        
 
                                                                                             
seqtori 

 
 
 
 
                                                                                          
klasteri 

                                                                                                             
 
 
 
 
  nax. 9.8.2.   magnituri diskis logikuri 
struqtura 
 
     ZiriTadi maxasiaTeblis – informaciuli 
mocu-lobis garda diskuri damagroveblebi 
xasiaTdebian kidev ori maCvenebliT: mimarTvis 
dro; amokiTxvis dro 
 
 

9.9   damagrovebeli optikur diskoze 
 
     kompaqt-diskebis gamoyenebam gaafarTova 
infor-maciuli teqnologiebis gamoyeneba. AamJamad 
kompaqt-diskebi aris saimedo, saukeTeso 
informaciis mata-rebeli xmis CawerisaTvis, 
kompiuteruli TamaSe-bisaTvis da multimediuri 
programebisaTvis, pake-tebisa da fotosuraTebis 
anakrebisaTvis. igi au-cilebeli atributia 
nebismieri personaluri kompi-uterisaTvis. didi 



moculoba, maRali saimedoba, ara-maRali 
Rirebuleba aqcevs mas Seucvlelad. misi 
ZiriTadi Tvisebebia: Secvlis SesaZlebloba da 
kom-paqturoba; didi informaciuli moculoba; 
maRali saimedoba da Cawera-amokiTxvis Tavakebis 
muSaobis grZelvadianoba; dasvrisa da vibraciis 
mimarT daba-li mgrZnobeloba; eleqtromagnituri 
velis mimarT ar aris mgrZnobiare. 
    Ooptikuri damagroveblebi gamodis ramodenime 
modifikaciiT: 
 1. klasikuri kompaqt-diskebi: CD-ROM – mxolod 
CaweriT lazerul-optikuri diskebi anu kompaqt-
diski mmm; CD-R – kompaqt-diski erTjeradi 
CaweriT; CD-RW – kompaqt-diski mravaljeradi 
CaweriT. 
 2.  cifruli universaluri diskebi: DVD-ROM – 
cifruli universaluri diskebi gadaweris gareSe; 
DVD-R – cifruli universaluri diskebi 
erTjeradi CaweriT; DVD-RW – cifruli 
universaluri diskebi gadaweriT. 
 

9.10.   fleS-mexsierebis mowyobiloba 
        
     fleS-diski aris modificirebuli hard diski 
da gamoiyeneba informaciis didi xniT 
SenaxvisaTvis, mravaljeradi gadaweris 
SesaZleblobiT. arsebiTad fleS-diski aris 
“naxevradmudmivi” damaxsovrebis mowyobiloba, 
waSla, amokiTxva da informaciis Ca-wera 
xorcieldeba eleqtruli signalebiT. 
   FfleS-diskis konstruqciuli variantebi arse-
bobs mravali: ATA Fiash (PC Card ATA); Compact Flash 
(CF); Smart Media (SM); xD-Picture; MuitiMedia Card (MMC); 
Secure Digital Card (SD); Miniature Card (MiniCard); Memori 
Stick. 
 



9.11.   videoterminaluri 
mowyobilobebi 

 
   videoterminaluri mowyobilobebis 
daniSnulebaa teqsturi da grafikuli 
informaciis operatiuli asaxva momxmareblis 
mier vizualurad miRebis miz-niT. videoterminali 
Sedgeba videomonitorisa (dis-plei) da 
videokontrolerisagan (videoadapteri). vi-
deokontroleri Sedis kompiuteris sistemuri 
blo-kis SemadgenlobaSi (ganlagebulia 
videokartaze, romelic Cadgmulia deda nabeWd 
firfitaze). videomonitori aris kompiuteris gare 
mowyobiloba. videomonitori, displei an 
ubralod monitori aris mowyobiloba 
informaciis vizualurad aRqmisaTvis ekranze. 
Pportatiul kompiuterebSi is agebulia brtyel 
indikatorebze. videokontroleris daniSnu-lebaa 
monacemebis gardaqmna signalSi, romelic ai-
saxeba monitorSi da monitoris muSaobis samar-
Tavad. 
   Mmonitorebi iyofian: analoguri da cifruli. 
 
 
 

9.12.   monitorisaTvis damcavi 
filtrebi 

 
   Tu videomonitori srulad akmayofilebs saer-
TaSoriso standartebis moTxovnebs, misgan gamo-
sxivebis dasacavad sasurvelia damatebiTi dacva. 
efeqtur saSualebad miCneulia mTel 
civilizebul samyaroSi ekranis damcavi 
filtrebi. Ddamcavi fil-trebi monitorisaTvis 
arsebobs Semdegi tipis: ba-dismagvari filtrebi; 
filtrebi Txeli feniT; minis filtrebi. 



 

9. 13.   brtyelpaneliani monitorebi 
 
   videomonitorebi brtyelpanelze sxvadasxva 
saxi-saa. amJamad gamoiyeneba: monitorebi 
Txevadkrista-luri indikatorebiT (LCD); 
plazmuri monitorebi (PDP); 
eleqtroluminescenturi monitorebi (FED); Su-
qmnaTi monitorebi (LEP). 
 

9. 14.   videokontrolerebi 
 
   videokontroleri (videoadapteri) warmoadgens 
Sigasistemur mowyobilobas, romelic gardaqmnis 
si-gnals da monacemebs, romelic aisaxeba 
monitorze, axorcielebs monitoris uSualo 
marTvas infor-maciis gamosatanad ekranze. 
videokontroleri Sei-cavs grafikul 
kontrolers, rastrul operatiul mexsierebas 
(videomexsiereba, romelic imaxsovrebs ekranze 
asaxul informacias), mmm-is mikrosqemebs, 
analoguri tipis monitorebisaTvis gamoiyeneba 
cif-ro-analoguri gardamqmneli (cag). 
   Kkontroleri (specializebuli procesori) 
afor-mirebs mmarTvel signalebs monitorisaTvis 
da mar-Tavs kodirebul gamosaxulebas 
videomexsierebidan gamosatanad, Semcvelobis 
regeneraciiT, centralur procesorTan 
urTierTqmedebiT. Kkontroleri apara-turuli 
mxardaWeriT axdens centraluri proce-soris 
gamonTavisuflebas tipiuri operaciebidan, 
asrulebs aqseleratoris (damaCqareblis rols. 
aqseleratorebi efeqturia rTul grafikasTan mu-
Saobis dros: mravalfanjriani interfeisiT, 
samgan-zomilebiani grafikiT da a. S. rTul 
grafikul programebTan muSaobis dros, 



rogorebicaa: Photoshop, AutoCad, ImageReadSy, 3D Max 
da sxv. videomexsierebis moculobam SeiZleba 
miaRwios 128 mgbaitamde. Teqstur reJimSi 
muSaobis dros saWiroa gacilebiT naklebi 
mexsierebis moculoba. videokontrolerSi aris 
mmm-is mikrosqema ori tipis: romelic Seicavs 
video-BIOS – Setana-gamotanis bazuri sistema, 
rom-elsac iyenebs centraluri procesori video-
kontroleris sawyisi gaSvebisaTvis; niSnis 
cvladi matricebis Semcveloba, romelic 
gamoitaneba moni-toris ekranze. 
    Mmraval videokartas aqvs eleqtrulad gada-
programirebis mmm (EEPROM, Fiash ROM), romliTac 
xdeba momxmareblis mier informaciis gardaqmna 
spe-cialuri draiverebis gamoyenebiT. amgvarad 
SeiZleba ganvaaxloT video-BIOS da ekranis 
Sriftebi. 
    Marsebuli standarti formirebas ukeTebs Sem-
deg videokontrolerebs: 
   Hercules – monoxronuli grafikuli adapteri.  
     MDA –  monoxronuli displeis adapteri. 
     MGA –  monoxronuli grafikuli adapteri. 
     CGA –  feradi grafikuli adapteri. 
     EGA –  gaumjobesebuli grafikuli adapteri. 
     MPF –  videografikuli adapteri. 
     SVGA –  gaumjobesebuli videografikuli 
adapteri. 
     PGA –  profesionaluri grafikuli adapteri. 
   AamJamad praqtikuli gamoyeneba hpova SVGA 
tipis videokontrolerma da SedarebiT naklebad 
gamoiye-neba PGA tipis. 
   Bbrtyeli monitorebisaTvis gamoiyeneba SXGA 
ti-pis kontrolerebi (cifruli modifikacia 
SVGA)  da DVL. 
   videokontroleri moTavsebulia deda nabeWd 
fi-rfitaze, rogorc videokarta, Tavisufal Camr-



TvelSi AGP  an  PCL. zogierTi tipis videokartas 
aqvs satelevizio antenis SemaerTebeli (TV in) da 
tiuneri, romlis meSveobiTac SesaZlebelia kom-
piuteris meSveobiT vuyuroT telegadacemebs; zo-
gierT videokartas aqvs SemaerTebeli 
televizoris misaerTeblad (TV out) videos 
sayureblad. 
 
 
 

Tavi 10.  kompiuteris gare 
mowyobilobani 

 
    Nnax. 10.1.-ze mocemulia informaciis 
kompiuterSi Semtan gare mowyobilobaTa 
klasifikaci. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nnax. 10.1. informaciis Semtan gare mowyobilobaTa 
klasifikacia 

10.1.   klaviatura 
 
    klaviaturis saSualebiT xdeba monacemebis, 
brZanebebis da mmarTveli zemoqmedebis Setana 
kompi-uterSi. klaviSebze datanilia alfaviti, 
aTobiTi cifrebi, maTematikuri, grafikuli da 
specialuri simboloebi, sasveni niSnebi, 

    KkompiuterSi informaciis Semtani gare 
mowyobilobebis klasifikacia

  informac. 
manq. matar..

informaciis avtomaturi 
Setana

klaviatura 

      Tagvi 

  joistiki 

     
trekboli 

  skaneri    

      informaciis 
xeliT Setana

  Kkompaqt
diski 

   mmdd 

    xmdd 

     fleSi 

  strimeri 

  digitaizer 
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sityv. Setan 
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ramodenime brZanebis dasaxeleba, funqciebi da a. 
S. kompiuterebis tipebis mixedviT klaviSebis 
daniSnuleba, maTi aRniSvnebi da ganlagebebi 
SeiZleba icvlebodes. xSirad klavi-atura 
Seicavs 101 klaviSs, ufro mosaxerxebelia 
Windows sistemisaTvis 104 klaviSiani klaviatura. 
    Yyvela klaviSi SeiZleba daiyos Semdeg jgu-
febad: aso-cifruli klaviSebi, romelTa daniS-
nulebaa teqstisa da ricxvebis Setana; kursoris 
mmarTveli klaviSebi, klaviSebis es jgufi 
SeiZleba gamoyenebuli iyos ricxviTi monacemebis 
Sesatanad, ekranze teqstis redaqtirebisa da 
naxvisaTvis; specialuri mmarTveli klaviSebi: 
registrebis ga-darTva, programis muSaobis 
Sewyveta, ekranis Semcvelobis gamotana 
dasabeWdad, kompiuteris ga-datvirTva da sxv.; 
funqcionaluri klaviSebi, far-Tod gamoiyenebian 
servizul programebSi mmarTveli klaviSis saxiT. 
     Kkursoris mmarTveli klaviSebi 
ganlagebulia klaviaturis marjvena nawilSi. 
mosaxerxeblad isini dublirebulia da Sedgeba 
sami jgufisagan: mcire cifruli klaviatura; 
klaviSebi ekranze teqstis redaqtirebisa da 
naxvisaTvis; kursoris mmarTveli klaviSebi. 
     mcire cifruli klaviaturis klaviSebi Sei-
Zleba gamoyenebuli iqnas or reJimSi: kursoris 
marTvis reJimi; cifrebis, maTematikuri 
operaciebis niSnebi da wertilebis Setanis 
reJimSi. 
      sxva, e. w. “egzotikuri” klaviaturebidan 
SeiZ-leba aRiniSnos: usadeno klaviatura; 
moqnili kla-viatura; qsovilisagan damzadebuli 
klaviatura; mo-mxmareblis identifikaciiT 
“TiTebis anabeWdebiT” da daWeris ZaliT; 
mravalfunqciuri klaviatura te-lesakomunikacio 
sistemis elementebiT; virtualuri saproeqcio 
klaviatura. 



 

10.2.   Tagvi grafikuli manipuliatori 
 
    Tagvi (mouse) warmoadgens eleqtronul-
meqanikur anu eleqtronul mowyobilobas, 
romlis meSveobi-Tac xdeba monitoris ekranze 
kursoris distanci-uri marTva. Eeleqtronul-
meqanikuri Tagvis muSao-bis principi 
dafuZnebulia burTulakis moZraobaze ori 
RerZis optikuri da eleqtruli konvertoriT 
gadaagilebis gardaqmna cifrul signalebSi, 
rome-lic proporciulia gadaadgilebisa. 
    Uufro popularoba moipova optikur 
principze momuSave Tagvma. masSi ar aris 
meqanikuri nawili, gadaadgilebis gardaqmna 
signalSi xdeba optikis gamoyenebiT. Tagvebi IrDA 
da Biuetooth interfeisebiT warmoadgenen usadenos: 
maT ar aqvs sadeni, signali gadaecema optikuri 
an radioarxis meSveobiT. iseve rogorc 
klaviatura, Tagvic SemdgomSi imuSavebs WUSB 
interfeisiT. 
 

10.3.   skanerebi 
 
    skaneri aris mowyobiloba, romlis 
meSveobiTac xdeba qaRaldis dokumentidan 
uSualod informaci-is Setana kompiuterSi. 
Sesatani dokumentebi SeiZle-ba iyos teqsti, 
sqemebi, naxazebi, grafikebi, fo-tografia da sxva 
informacia. skaneri, aslis gada-mRebi aparatis 
msgavsad qmnis qaRaldis dokumentis 
gamosaxulebis asls, magram ara qaRaldze aramed 
eleqtruli saxiT. Fformirdeba gamosaxulebis 
ele-qtronuli asli. skanerebi arian Sav-TeTri da 
fe-radi. 



   skanerebis tipebia: xelis skaneri; planSeturi 
skaneri; furclis skaneri; proeqciuli skanerebi 
da sxv.       
      

10.4.    digitaizerebi 
 
   digitaizeri anu grafikuli planSeti aris 
mow-yobiloba, romlis mTavari daniSnulebaa 
gamosaxu-lebis cifrul formaSi gadayvana. is 
Sedgeba ori nawilisagan: safuZveli (planSeti) 
da miznis maCve-nebeli mowyobiloba (kalami an 
kursori) romelic gadaadgildeba safuZvlis 
zedapirze. Kkursoris Ri-lakze xelis daWeriT 
misi mdgomareoba planSetis zedapirze 
fiqsirdeba da koordinatebi gadaecema 
kompiuterSi. digitaizerebi arian Semdegi tipebis: 
eleqtrostatikuri; eleqtromagnituri. 
Ddigitaize-ris mowyobilobebia: kalami, kursori, 
safuZveli. 
 
 
 
 
 

10.5. kompiuteridan informaciis 
gamomtan gare mowyobilobebis 

klasifikacia 
 
  nax. 10.4.1.-ze mocemulia kompiuteridan 
informaci-is gamomtan gare mowyobilobaTa 
klasifikacia 
 
 
 
 



 
 
 
 
     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Nnax. 10.4.1. informaciis gamomtan gare mowyobilo-
baTa klasifikaci 

 

10.6.   printerebi 
 
   sabeWdi mowyobilobebi (printerebi) aris 
kompiu-teridan monacemebis gamomtani 
mowyobiloba, rome-lic gardaqmnis bitur 
mimdevrobas da ASCII kodebs Sesabamis 
simboloebSi da afiqsirebs qaRaldze. 

         Kkompiuteridan informaciis gamomtan gare 
Mmowyobilobebis klasifikacia
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    Pprinterebi erTmaneTisagan gansxvavdebian: 
fere-bis miRebiT; simboloTa formirebis xerxiT; 
moqmedebis principiT; beWvdis principiT; 
formatiT; nabeWdi striqonis sigrZiT; simboloTa 
anakrebiT; beWvdis siCqariT; garCevadobiT da sxv. 
    Mmoqmedebis principis mixedviT printerebi 
arian: matriculi; WavliT; lazeruli; 
Termoprinterebi; mSralmelniani. qselur 
printerebi, romelTac aqvT IP-misamarTi, 
warmoadgens Tavisebur veb-gverds. AaseT 
printerTan mimarTva xdeba IP-misamarTiT Cve-
ulebrivi brauzeris daxmarebiT. qseluri 
printeris gansxvaveba Cveulebrivisagan aris is, 
rom qselur printers aqvs Cadgmuli qseluri 
karta. mas ar Wir-deba kompiuterTan mierTeba, is 
muSaobs avtonomi-urad. 
 

10.7.   ploterebi 
 
   ploteri (grafikis amgebi) aris mowyobiloba 
grafikuli informaciis (naxazebi, sqemebi, 
naxatebi, diagramebi da sxv.) gamotana 
kompiuteridan qaRal-dis an sxva matarebelze. 
gamosaxulebis formirebis principis mixedviT 
ploterebi iyofian: veqtoruli tipis da 
rastruli tipis. 
   Mmoqmedebis principis mixedviT ploterebi iyo-
fian: kalmiani; nakaduri; lazeruli; Termiuli; 
el-eqtrostatikuri. 
 

Tavi 11.  kompiuteris interfeisuli 
sistemebi 

 
  interfeisi aris kavSirisa da SemauRlebeli sa-
SualebaTa erToblioba, romelic uzrunvelyofs 
sistemis an misi nawilis efeqtur 



urTierTqmedebas. interfeisebSi Cveulebrivad 
gaTvaliswinebulia Seu-Rleba or doneze: 
meqanikur (sadenebi, kavSiris elementebi, 
SeerTebis tipebi, CamrTvelebi, kontaq-tis nomrebi 
da sxv.); logikur (signalebi, maTi xangrZlivoba, 
polaroba, sixSire da amplituda, ur-
TierTqmedebis protokolebi). 
   kompiuteris interfeisebi SeiZleba davyoT: 
Sida manqanuri da gare. Sidamanqanuri 
interfeisebi aris kavSirebis sistema da 
kompiuteris blokebis da kvan-Zebis erTmaneTs 
Soris SeuRleba; gare interfeisebi 
uzrunvelyofs kompiuteris kavSirebs gare 
(perife-riul) mowyobilobebTan da sxva 
kompiuterebTan. 
   Sidamanqanuri interfeisi warmoadgens 
eleqtru-li kavSiris xazebis (sadenebis), 
kompiuteris kom-ponentebTan SeuRlebis sqemebs, 
signalis garda-qmnisa da gadacemis 
protokolebis (algoriTmebis) Tavmoyras. 
arsebobs Sidamanqanuri interfeisebis 
organizaciis ori varianti: mravalkavSiriani 
inter-feisi; erTkavSiriani interfeisi. 
    Tanamedrove kompiuterebSi sistemuri 
interfei-sis saxiT gamoiyeneba sistemuri salte. 
salte (bus) aris kavSiris xazebis Tavmoyra, 
romliTac erT-droulad gadaecema informacia. 
ZiriTad anu siste-muri saltis qveS igulisxmeva, 
procesorsa da mexsierebas Soris salte. 
sistemuri saltis mniS-vnelovan funqcionalur 
maxasiaTebels warmoadgens mis mier momsaxurebis 
qveSmyofi mowyobilobaTa ra-odenoba da misi 
gamtarunarianoba. 
    sistemur salted kompiuterebSi gamoiyeneba: 
ga-farToebis salteebi; lokaluri salteebi. 
 



11.1.   gafarToebis salteebi 
 
   1.   PC/XT – 8-Tanrigiani monacemTa salte da 20-
Tan-rigiani samisamaTo salte. 
    2.       PC/AT – 16-Tanrigiani monacemTa salte da 
24-Tanrigiani samisamarTo salte. 
     3.     ISA – warmodgenilia ori versiiT:               
IBM  PC/XT –saTvis da  PC  AT-saTvis. 
     4.    EISA- 32-Tanrigiani monacemTa salte da 32-
Tan-rigiani samisamarTo salte. 
     5.     MCA – 32-Tanrigiani salte. axlosaa EISA,        
araTavsebadia arc ISA –Tan, arc      EISA-Tan. 
 

11.2.   lokaluri salteebi 
  
   Tanamedrove gamoTvliTi sistemebi 
xasiaTdebian: mikroprocesorebisa da gare 
mowyobilobebis sis-wrafis zrdiT; gamoCndnen 
programebi, romlebic mo-iTxoven didi 
raodenobis interfeisul operaciebs (magaliTad, 
grafikebis damuSavebis programebi Widows-Si, 
multimedia). 
   aseT pirobebSi gafarToebis salteebis gamtar-
unarianoba aRmoCnda arasakmarisi. Amitom Seqmnes 
lokaluri salteebi, romelic uSualod 
mierTebu-lia mikroprocesoris saltesTan da 
uzrunvelyofs kavSirebs swrafi moqmedebis gare 
mowyobilobebTan: ZiriTad da gare 
mexsierebasTan, videosistemebTan da a. S. 
 1. VLB salte, xSirad mas uwodeben               
VESA  saltes. VLB salte, arsebiTad warmoadgens 
mikroprocesoris saltis gafarToebas 
kavSirebisaT-vis videoadapterTan da xist 
diskTan,multimediis nabeWd firfitebTan da 
wselur adapterTan. 



 2.   PCI salte, yvelaze gavrcelebuli da uni-
versaluri interfeisi sxvadasxva mowyobilobis 
CasarTavad. Rogorc wesi, sistemur nabeWd firfi-
taze aris PCI-Tvis ramodenime misaerTebeli. PCI 
salte aris lokaluri, magram asrulebs gafar-
Toebis saltis funqciebs. salte aris damouki-
debeli procesorisagan da SeuZlia imuSaos 
proce-soris saltesTan, masTan mimarTvis gareSe. 
  3.  AGP salte – interfeisi videoadapteris 
misa-erTeblad AGP –s calkeul magistralTan. 
salteSi aRmofxvrilia monacemebis da 
misamarTebis multi-pleqsireba da gaZlierebulia 
Cawera-amokiTxvis ope-raciebis konveireba, rac 
saSualebas iZleva dayov-nebis gavlenis Tavidan 
acilebisa mexsierebis mo-dulSi. 
 

11.3.    periferiuli salteebi 
 
  periferiuli salteebi uzrunvelyofen 
kompiute-ris centraluri mowyobilobis kaSirs 
gare mowyo-bilobebTan (diskuri damagroveblebi, 
klaviatura, Tagvi, skaneri da sxv.). isini 
warmoadgenen kompiu-teris gare interfeisebs, 
gansxvavdebian didi saxe-sxvaobiT. 
  1.  periferiuli salteebi IDE, ATA, EIDE, SCSI 
gamo-iyeneba xSirad interfeisebad mxolod gare 
mexsi-erebis mowyobilobisaTvis.       
  2.   interfeisi ATA cnobilia IDE-s saxeliT. 
Aar-sebobs mravali modifikacia da gafarToeba        
ATA/IDE interfeisebis. Aris interfeisi ATA sxva-
dasxva nomriT Fast ATA, UltraATA, EIDE. GganvixiloT 
modifikaciebi: Fast ATA-2, ATAPI, UDMA. sistemur 
nabeWd firfitaze realizebulia IDE-s ori arxi, 
TiToeul maTgans uerTdeba or mowyobilobamde. 
SCSI farTod gamoiyeneba sami versiiT – uni-



versaluri periferiuli interfeisebi nebismieri 
klasis gare mowyobilobisaTvis. 
    RS – 232  - mimdevrobiTi sakomunikacio portis 
(COM-porti) monacemTa gacvlis interfeisi.     
   IEEE 1284 – standartuli paraleluri 
interfeisi (SPP specifikaciiT). 

11.4.  universaluri mimdevrobiTi 
salteebi 

 
    mimdevrobiT interfeisebSi farTo 
mravalsade-niani (64 sadenamde) Sleifebis 
nacvlad gamoiyeneba 2-8 sadeniani fleifebi. anu 
isini ufro martivi da mosaxerxebelia 
paralelurTan SedarebiT da ufro swrafic. 
mimdevrobiTi interfeisebis gatarunaria-noba 
izrdeba, mcirea parazituli induqtivoba da 
sadenebis tevadoba, SesaZlebelia muSaoba ufro 
di-di sixSireebiT.  
    MmimdevrobiT interfeisebze pirvel rigSi 
gada-tanili iqna klaviatura, Tagvi, modemebi, 
printerebi da skanerebi, es tendencia SeiniSneba 
gare mow-yobilobebis mimarT diskuri mexsierebis 
CaTvliT (interfeisebi USB, SATA, SAS da sxv.). 
aris mcdeloba gadayvanili iqnas am 
interfeisebze operatiuli mex-sierebis sistemebi. 
 

11.5.   mimdevrobiTi salte USB 
 
     pirveli da yvelaze ufro gavrcelebuli 
mimde-vrobiTi interfeisia USB – universaluri 
mimdevro-biTi salte. yvela mowyobiloba 
mierTebulia erT CamrTvelze, romelic 
saSualebas iZleva mravali mowyobilobis 
mierTebisas Plug&Play (“CarTe da imuSave”), 



romelic saSualebas iZleva gamorTvis ga-reSe 
SevcvaloT mowyobiloba. 
 

11.6.     IEEE 1394  standarti 
 
   IEEE  1394 – perspeqtiuli mimdevrobiTi inter-
feisia, romlis daniSnulebaa kompiuteris Sida 
koponentebis da gare mowyobilobebis mierTeba. 
IEEE  1394  cnobilia rogorc Fire Wire  
saxelwodebiT. cif-ruli mimdevrobiTi 
interfeisi Fire Wire xasiaTdeba maRali saimedobiT 
da monacemTa gadacemis xaris-xiT. 
    FireWire saltis gamoyenebiT SesaZlebelia 
miuer-ToT erTmaneTs mowyobilobaTa didi 
raodenoba Piug&Play  teqnologiiT, nebismieri 
konfiguraciiT, aRniSnuliT gansxvavdeba is 
Znelad konfigurebul SCSI saltisagan. 
interfeisi SeiZleba gamoyenebuli iqnas xisti 
diskebis, CD-ROM da DVD-ROM diskebis amZravebis, 
agreTve swrafsiCqariani gare mowyobi-lobebis, 
cifruli videokamerebis, videomagnito-fonebis 
misaerTeblad.  
 

11.7.   mimdevrobiTi interfeisi SATA 
 
    interfeisma SATA  Secvala paraleluri 
inter-feisi ATA (IDE). Brtyeli 80-sadeniani 
Sleifi, ro-melic gamoiyeneboda ATA-Si Secvala 
viwro orsa-denianma Sleifma SATA-m. romelsac 
aqvs winamor-bedTan programuli Tavsebadoba, 
didi gamtarunaria-noba da xelSeSlismedegoba. 
misi saSualebiT SesaZ-lebelia Secdomebis 
aRmoCena da gasworeba. 
 

11.8.    usadeno interfeisebi 



 
     usadeno interfeisebi gamoiyeneba monacemTa 
ga-dasacemad manZilze, ramodenime kilometramde. 
   Kkompiuteris usadeno interfeisebi SeiZleba 
dav-yoT or jgufad:  
  1.  interfeisebi, romlebic daniSnulia 
periferi-uli mowyobilobebis kompiuterTan 
misaerTeblad (klaviatura, Tagvi, printeri, 
skaneri, gare mexsi-ereba da sxv.) da portatiuli 
kompiuterebis (nout-buqi da sxv.) misaerTeblad.        
   2.    interfeisebi, romelTa meSveobiTac xdeba 
kompiuterebis mierTeba qselTan (lokaluri, 
regio-naluri, korporaciuli, interneti). 
    interfeisebis pirvel jgufs miekuTvneba 
infrawiTeli IrDa interfeisebi, 
radiointerfeisebi: Bluetooth, WUSB, WSATA da sxv. 
meore jgufs mie-kuTvneba interfeisebi: WiFi, 
WiMax da sxv. 
 

11.9.    IrDA  interfeisebi 
 
   EerT-erTi pirveli usadeno interfeisi iyo 
stan-darti IrDA, romelTanac kavSiri 
xorcieldeboda in-frawiTeli gamosxivebis arxiT. 
Standarti IrDA amya-rebs kavSirs principiT 
“wertili-wertili” pirdapi-ri mxedvelobis areSi 
1m manZilze. 
 

11.10.     Bluetooth interfeisi 
 
    teqnologia Bluetooth axorcielebs monacemTa 
ga-dacemas radioarxis meSveobiT 2,5 ggc sixSiriT 
mokle manZilze pirdapiri xedvis gareSe. Bluetooth 
–mis erT arxze SeiZleba mierTebuli iqnas 7 mow-
yobiloba. 
 



 
 
 

11.11.     WUSB  interfeisi 
 
    Intel  firmam Bluetooth –is Semcvlelad Semoitana 
USB – s usadeno interfeisis versia WUSB. aseTi 
cvlilebis dros saWiro ar gaxda mowyobilobis 
draiverebis Secvla operaciul sistemaSi. 
ubralod sadenis nacvlad gamoiyeneba radioarxi. 
 
 

 
11.12.    WiFi  interfeisebis ojaxi 

 
    interfeisebi WiFi miekuTvneba interfeisebis 
jgufs, rolebic uzrunvelyofen usadeno 
mimarTvas kompiuterebis qselTan. maqsimaluri 
daSoreba daax-loebiT 100m, pirdapiri 
mxedvelobis ariT. 
   interfeis WiFi – Tan samuSaod aucilebelia 
kom-piuterSi Caidgas adapteri usadeno qseluri 
inter-feisuli karta NIC, lokaluri qseli 
wertilovani mimarTviT AP, romlebic 
warmoadgenen stacionalur mowyobilobebs da 
asruleben xidis rols usadeno da sadeniani 
segmentebs Soris.       
    mimarTvis wertili Seicavs mimReb-gadamcems, 
sa-deniani qselis interfeisis kontrolers (Cveu-
lebriv Ethernet) da programul uzrunvelyofas, 
romelic axorcielebs gadasvlis funqcias. 
Mmimar-Tvis wertili ganlagebulia qselis 
perimetrze, saSualebas aZlevs abonentebs, 
romelTac aqvT mo-biluri mimarTvis wertili 
gadaadgildes ofisSi, ise,rom ar dakargos 



qselTan kavSiri. mimarTvis erT wertilze 
SeiZleba miuerTdes  ramodenime aTeuli abonenti.  
 

11.13.      WiMax  interfeisebi 
 
   interfeisi WiMax damuSavebuli iqna usadeno 
qse-lebTan muSaobis organizaciisaTvis, 
romlebic moi-caven did qalaqebsa da regionebs 
(mas xSirad uwo-deben Wireless MAN standarts – 
usadeno qselebi qa-laqis regionebisaTvis). es 
interfeisebi struqtu-riT Zalian msgavsia 
tradiciul fiWuri qselis standartTan. WiMax – 
Tvis aucilebelia bazuri sadgurebi. am 
standartis sadgurebisaTvis maRali anZebi ar 
aris saWiro (saxlis saxuravebis simaRle 
sakmarisia). 
    Aamgvarad: interfeisebi WiMax  da  WiFi 
urTierT avseben erTmaneTs: WiFi gamoiyeneba 
lokalur qse-lebSi Senobis SigniT an Ria 
moednebze, WiMax – re-gionebSi ufro globaluri 
kavSirebis organize-bisaTvis. 
 

11.14.   sxva interfeisebi 
 
    PCMCIA – nouTbukis klasis kompiuteris gare 
salte. modul PCMCIA sxva dasaxelebaa – PC Card. 
saltes aqvs Tanrigianoba 16/26 
(monacemebi/misamarTi, samisamarTo sivrce 64 
mgbaiti), SesaZlebelia mow-yobilobis CarTva-
gamorTva kompiuteris muSaobis procesSi. 
konstruqtiulad aris 68-kontaqtiani Cam-rTveli.  
   ACPI interfeisi warmoadgens erTian sistemas 
kompiuteris yvela komponentis kvebis samarTavad. 
SeTanxmebulad muSaobs axali modifikaciis BIOS 
– Tan. 
 



 
 
 

Tavi 12.  sistemuri nabeWdi firfitebi 
 
    sistemuri (system board, SB) an deda nabeWdi 
fir-fita (mother board,MB) aris kompiuteris 
mniSvnelovani nawili, romelic Seicavs mis 
ZiriTad eleqtronul komponentebs. Sistemuri 
nabeWdi firfitis meSveobiT xorcieldeba 
urTierTqmedeba kompiuteris mowyobi-lobebs 
Soris. 
     konstruqciulad sistemuri nabeWdi 
firfitaze ganlagebulia mikrosqemebis didi 
raodenoba, CamrT-velebi da sxva elementebi. 
arsebobs sistemuri nab-eWdi firfitis ori 
saxesxvaoba: firfitaze dama-grebulia 
muSaobisaTvis aucilebeli mikrosqemebi aseT 
kompiuterebs uwodeben erTnabeWd firfitiani; 
uSualod nabeWd firfitaze moTavsebulia 
mikrosqe-mebis minimaluri raodenoba, yvela 
danarCeni kom-ponentebi gaerTianebulia sistemuri 
saltis meSve-obiT da kostruqciulad 
damagrebulia damatebiT nabeWd firfitaze 
(gafarToebis nabeWd firfitaze), romlebic 
Cadgmulia specialur CamrTvelebSi (slotebi) 
sistemur nabeWd firfitaze; kompiuterebi, 
romlebic iyeneben aseT teqnologis miekuTvnebian 
gamoTvliT sistemebs saltisebri arqiteqturiT. 
    Tanamedrove personalur kompiuterebs aqvT 
sal-tisebri arqiteqtura. sistemur nabeWd 
firfitaze uSualod ganlagebulia: SemaerTebeli 
mikroproce-soris Casamelad; sistemuri 
mikrosqemebis (Cipsete-bis) anakrebi, romelic 
uzrunvelyofs mikroproce-soris muSaobas 
kompiuteris sxva kvanZebTan; mmm mikrosqema, 



romelic Seicavs Setana-gamotanis sis-temis 
bazur programas BIOS; meore an mesame donis keS-
mexsierebis mikrosqemebs; operatiuli mexsiere-bis 
modulebis Casadgmelebs; mikrosqemebis anakrebs 
da CamrTvelebs sistemuri, lokaluri da perife-
riuli interfeisebisaTvis; multimediuri 
mowyobi-lobebis mikrosqemebs da sxv. 
 

12.1.   sistemuri nabeWdi firfitebis 
saxesxvaobebi 

 
    Tanamedrove pirobebSi aTobiT firma uSvebs 
sis-temur nabeWd firfitebs, isini gansxvavdebian 
kons-truqciulad, taqturi sixSiriT; samuSao 
Zabvis sididiT da sxv. SeiZleba davyoT yvela 
sistemuri nabeWdi firfita or jgufad: “Intel 
firmis” da sxv. 
    sistemuri nabeWdi firfitis mniSvnelovan 
para-metrs warmoadgens taqturi sixSire (FSB) 
romelzedac is muSaobs: 100, 133, 150, 200, 266, 400, 
da 800 mghc. Es parametri gavlenas axdens 
kompiuteris warmadobaze.  
    sistemuri nabeWdi firfitebi SeTanxmebulad 
mu-Saobs sxvadasxva saxis interfeisebTan, 
lokalur da periferiul salteebTan. 
AaRniSnuli salteebis, am salteebis slotebis 
raodenobaze mniSvnelovnad aris damokidebuli 
kompiuteris muSaobis efeqtu-roba. 
 

12.2.   sistemuri nabeWdi firfitebis 
Cipsetebi 

 
   mikroprocesorebi, romlebic damagrebulia 
deda nabeWd firfitaze, gansazRvrul diapazonSi 



SeiZle-ba Seicvalos, magram ucvleli rCeba 
sistemuri mik-rosqemebis (Cipsetebis) anakrebi.  
   Cipsetebi gansazRvraven saltis taqtur 
sixSires. Uuzrunvelyofen sistemuri saltis, 
operatiul mex-sierebasTan urTierTobis 
interfeisebs.  
   Tanamedrove sistemuri anakrebi Sedgeba ori 
ba-zuri mikrosqemisagan pirobiTi dasaxelebiT 
Crdi-loeTi da samxreTi damakavSireblebi (xidi).  
   CrdiloeTi xidi uzrunvelyofs oTxi kompo-
nentiT marTvas: operatiuli mexsierebis saltiT, 
PCI interfeisuli salteebiT, AGP da 
mikroprocesoris sistemuri saltiT, amitom mas 
xSi-rad uwodeben Memory Controller Hub (MCH). 
     samxreTis xids aqvs Tavis SemadgenlobaSi 
kon-trolerebi (adapterebi) diskis amZravebis, 
klavia-turis, Tagvis, marTavs interfeisuli 
salteebiT IDE/ATA, SCSI, USB.SATA, SAS, IEEE 1284; 
mas xSirad uwodeben I/O  (ICH), zogjer 
funqcionalur kontro-lers. 
   Kkompiuter Pentium 4 mzaddeboda Semdegi 
Cipsetebi: i850, i845, i875, SIS 645, VIA 266. amJamad 
ZiriTadad mzad-deba 900-iani seriis Cipsetebi. 
    sistemur nabeWd firfitas aqvs slotebi ope-
ratiuli mexsierebis modulebis Casadgmelad. 
Amave nabeWd firfitaze Tavsdeba meore rigis keS-
mex-siereba, romelic aCqarebs monacemebis 
gacvlis process procesorsa da operatiul 
mexsierebas So-ris.    
    sistemur nabeWd firfitaze damagrebulia 
SemaerTeblebi “jamperebi” da DIP- gadamrTvelebi, 
romelic gamoiyeneba sxvadasxva komponentebis 
konfigurirebisaTvis. Pentium 4 – is sistemuri 
nabeWdi firfitebia: ASUS P4P; ASUS  P4P800; ASUS 
P4C800. 



   sistemuri nabeWdi firfitis amorCevis dros 
unda gaviTvaliswinoT: mikroprocesori, romelic 
unda idgas nabeWd firfitaze;  sistemuri nabeWdi 
firfi-tis tipi da zoma; taqturi sixSire; 
ZiriTadi da damxmare mikrosqemebis anakrebi 
(Cipsetebi), kompi-uteris efeqturi muSaobisaTvis; 
ZiriTadi, lokalu-ri da periferiuli salteebi, 
romliTac muSaobs nabeWdi firfita masze 
slotebis raodenoba; arse-boba an SesaZlebloba 
misi dayenebisa; mikrosqemebis SesaerTebeli 
slotebi (SemaerTebeli proceso-risaTvis Over 
Drive, slotebi mexsierebis mikro-sqemisaTvis da 
sxv.). 

Tavi 13.  multimediis saSualebebi 
 

  Mmultimedia (multimedia – mravalsaSualebiani) 
aris kompiuteruli teqnologiebis sfero, 
romelic daka-vSirebulia informaciis 
damuSavebasTan, aqvs sxva-dasxva fizikuri 
warmodgena (teqsti, grafika, naxa-ti, xma, animacia, 
video da sxv.). Cawerili sxvadasxva matarebelze 
(magnituri da optikuri diskebi, audio da 
videolentebi da sxv.). 
    multimediuri saSualebebi – aris 
aparaturul da programul saSualebaTa 
kompleqsi, romelic saSualebas aZlevs adamians 
urTierToba daamyaros kompiuterTan, gamoiyenos 
sxvadasxva sfero: xma, video, grafika, teqstebi, 
animacia da sxv. multi-media momxmarebels aZlevs 
did SesaZleblobebs Seqmnas virtualuri sayaro 
– xmovani da videosaxiT.  
   virtualuri realoba aris iluziuri samyaro, 
romelTanac urTierTobs adamiani. virtualuri 
rea-lobis sistema aris imitaciuri programebis 
da teqnikuri saSualebebis erToblioba, romelis 
uzr-unvelyofs am urTierTobas. interaqtiurobis 



uzr-unvelyofisaTvis aucilebelia, raTa 
virtualuri realobis sistemam miiRos mmarTveli 
zemoqmedeba adamianisagan. AseTi moTxovnebis 
sarealizaciod Tanamedrove sistemebSi 
gamoiyeneba sxvadasxva xmova-ni da 
videoteqnologiebi, kerZod moculobiTi xmo-vani 
da videosistemebi usadeno interfeisebiT.  
   Mmultimediur saSualebebs SeiZleba 
mivakuTvnoT: informaciis audio da video Setana-
gamotanis mow-yobilobebi; maRalxarisxiani 
xmovani (sound) da video (video) nabeWdi firfitebi; 
(video grabber) vide-odamWeri nabeWdi firfitebi, 
romelic iRebs infor-maciebs 
videomagnitofonidan da videokameridan kom-
piuterSi SetaniT; akustikuri da videoaRmdgeni, 
didi videoekraniT; skanerebi; printerebi; plote-
rebi. 
    Mmultimediur saSualebebs SeiZleba mivakuT-
vnoT gare mexsierebis mowyobiloba didi mocu-
lobiT optikur da cifrul videodiskebze. Kkom-
paqt-diskebi ( cifruli videodiskebi DVD), 
romelTa saSualebiTac SesaZlebelia didi 
moculobis da daniSnulebis informaciis moZieba. 
    Aarsebobs kompiuterTan sityvieri 
urTierTobis ori teqnologia: sityvis amomcnobi 
sistemebi; sit-yvis sinTezis sistemebi. 

13.1.   xmovani teqnologiebis 
uzrunvelyofis kompiuteruli 

saSualebebi 
 
   xmovani teqnologiebis uzrunvelyofis 
kompiute-ruli saSualebebi iyofian: xmovani 
baraTebi (kartebi); akustikuri sistemebi. 
   xmovani nabeWdi firfitebi (kartebi) (sound 
blaster, sound cards) gamoiyeneba SeqmnisaTvis, 
CawerisaTvis da sxvadasxva xmovani signalebis 



aRdgenisaTvis: musika, sityva, xmovani efeqti. 
xmovani signalis sinTezisaT-vis gamoiyeneba ori 
ZiriTadi meTodi: sixSiruli mo-dulaciis 
saSualebiT sinTezi anu FM-sinTezi; tal-Ris 
cxrilis gamoyenebiT sinTezi – cxriluri WT-
sinTezi. Ggamodis didi raodenobiT sxvadasxva 
saxis xmovani kartebi da MIDI-failebis 
gamfarToeblebi. 
   Aakustikuri sistemebis daniSnulebaa 
eleqtruli signalebis gardaqmna akustikurSi, 
romelsac iRebs adamiani. kompiuteruli 
akustikuri sistemebi ro-gorc wesi CamorCebian 
specializirebul Hi-Fi-siste-mebs, magram aRdgenis 
xarisxi maT kargi aqvT. Aakus-tikuri sistemebi 
arian: pasiuri da aqtiuri. 
     Uunda aRiniSnos, rom xmovani nabeWdi 
firfitis wrfiv gamosasvlels SeiZleba 
miuerTdes sayofac-xovrebo daniSnulebis 
audiokompleqsis Sesasvleli. 
   

13.2.   videoteqnologiis 
uzrunvelyofis kompiuteruli 

saSualebebi 
 
   videoinformaciasTan muSaobisaTvis 
aucilebelia funqcionalurad sxvadasxva 
mowyobilobebis gaTva-liswineba.  
    video nabeWdi firfita (videoplata) aris 
video-kontroleri, masSi unda iyos 
gaTvaliswinebuli mik-rosqema grafikuli 
mxardaWerisaTvis, romelic aCqa-rebs didi 
raodenobis videooperaciebs.                  
   videodamWeri nabeWdi firfita (video grabber) as-
rulebs video kadrebis damWer funqcias, misi 
gar-daqmniT da kompiuteris mexsierebaSi CaweriT. 
vide-odamWeri nabeWdi firfitebi aris ori tipis: 



kadre-bis videodamWerebi (frame grabber), romelTa 
daniS-nulebaa uZravi kadrebis daWera; damWer 
nabeWd fir-fitebs (cfpture board) SeuZliaT 
videofilmis montaJi. maT SeuZliaT miviRoT 
kompiuterSi videokameridan an 
videomagnitofonidan, tiuneris da antenis arse-
bobis SemTxvevaSi calkeuli satelevizio kadrebi 
maTi Semdgomi damuSavebisaTvis. SemdgomSi SesaZ-
lebelia maTi gamotana printerze an videogamo-
saxulebiT.  
   videofailebis didi moculobis gamo, 
gadacemis an Caweris SemTxvevaSi axdenen maT 
SekumSvas. amJamad arsebobs monacemTa SekumSvis 
ramodenime meTodi, romelic realizdeba rogorc 
programulad aseve aparaturulad. monacemTa 
SekumSvis saSualebebs uwodeben kodeks (CODEC). 
farTo gavrceleba hpova kodekebma: Motion JPEG, 
INDEO (Intel viDEO), Cinepak da sxv. 
   videodamWerebad SeiZleba gamoyenebuli iqnas 
videokartebi mZlavri grafikuli procesoriT 
(GeForce FX 5200 VIVO, Radeon 900 VIVO da sxv.) da 
tiunerebi – TV Tuner (Aver Media, Pinnacle PCTV da 
sxv.). sainteresoa INDEO teqnologia, igi 
avtomaturad ax-dens kompiuteris xarisxis, 
siCqaris da videogamo-saxulebis simkveTris 
srul gamoyenebas. 
 
 
 
 
 

Tavi 14.  kompiuteris ZiriTadi 
mowyobilobebis testireba 

 
    testuri programebi gamoiyeneba kompiuteris 
konfiguraciis identifikaciisaTvis, misi 



sistemuri resursebis, agreTve diagnostikisaTvis 
da warma-dobis Sesafaseblad. testuri 
programebi SeiZleba davyoT or jgufad: 
specializebuli, romelic ori-entirebulia 
kompiuteris erTi qvesistemisaTvis. MmagaliTad, 
farTod gamoiyeneba programebi proce-soris 
warmadobis Sesafaseblad, xisti diskebi-saTvis; 
arsebobs programebi, romlebic testirebas 
ukeTeben operatiul mexsierebas, videokontrole-
rebs, xmovan kartebs da a. S.; universaluri 
progra-mebi, romlebic saSualebas iZlevian 
movaxdinoT kom-piuteris yvela qvesistemis 
kompleqsuri anali-zi. 
    Ggamoyenebuli programebidan, romlebic 
gamoiye-neba kompiuteris aparaturuli 
saSualebebisaTvis da muSaoben DOS da Windows 
marTvis sistemebiT arian: SysInfo, Checklt, PC-COFIG. 
     Pprograma Checklt saSualebas iZleva 
ganvsazRvroT kompiuteris sistemuri 
konfiguracia, movaxdinoT ZiriTadi komponentebis 
testireba da SevafasoT calkeuli qvesistemis 
warmadoba. am programis SesaZleblobidan 
SeiZleba gamovyoT:  damisamar-Tebuli mexsierebis 
pirveli megabaitis Semcvelobis daTvaliereba; 
wyvetis nomrebis daniSnulebis da mexsierebis 
pirdapiri mimarTvis arxis Semowmeba; mexsierebis 
Semcvelobis kontroli; draiverebis sruli siis 
miReba sistemaSi. 
    PprogramaSi aris yvela tipis mexsierebis 
testi (standartuli, gafarToebuli, damatebiTi), 
siste-muri nabeWdi firfitis komponentebisaTvis 
(procesoris, Tanaprocesoris, 
kontrolerebisaTvis), printerebisaTvis. xisti 
diskisaTvis warmoebs yvela fizikuri bilikis 
Semowmeba. videoqvesistemis kon-trolis 
SemTxvevaSi cal-calke testirdeba teq-sturi da 
grafikuli reJimebi, agreTve videomex-siereba. 



programa iTvaliswinebs Semtani mowyobilo-bebis 
interaqtiur kontrols: klaviatura, Tagvi. 
SesaZlebelia movaxdinoT: modemebis 
idetificireba, qseluri nabeWdi firfitis, CD-
ROM amZravis, RAM redaqtireba. sabolood 
SesaZlebelia miviRoT sistemuri nabeWdi 
firfitis warmadobis Sefaseba, xisti diskis, 
videoqvesistemis. 
    SedarebiT popularulia programa SysInfo, 
rome-lic axdens kompiuteris yvela qvesistemis 
testire-bas da monitorings. 
    Pprogramis muSaobis SemTxvevaSi displeis ek-
ranze dialogur reJimSi aisaxeba informaciuli 
Setyobinebebi, romelic Seicavs 
momxmareblisaTvis saintereso informacias. 
     Yyovel ekrans aqvs: meniu interaqtiuri 
Tavisu-fali mimarTvisaTvis nebismieri 
informaciisaTvis; suraTebi; sqematurad 
gamosaxuli testirebuli kom-ponenti an misi 
maxasiaTeblebi; aris meniu ufro detaluri 
informaciisaTvis, SeiZleba moxdes kad-rebis 
registracia printerze an failSi. meniu Sei-cavs 
Semdeg monacemebs: 
    System (sistema) – Seicavs qvemenius 
brZanebebiT, kompiuteris Sida da gare 
mowyobilobebis Sesaxeb cnobebs; 
    Display (videosistema) – gviCvenebs 
kompiuterTan mierTebuli displeis da 
videokartis modelebs, agreTve displeis ZiriTad 
maxasiaTeblebs; 
    Printer (printeri) – gviCvenebs printeris 
models, misi mierTebis variants da misi 
funqcionirebis ZiriTad parametrebs; 
    Memory (mexsiereba) – Seicavs qvemenius 
brZanebebiT kompiuteris operatiuli mexsierebis 



Sesaxeb informaciisaTvis da mis logikur gana-
wilebas; 
    Drive (diskuri mexsiereba) – mocemulia 
dawvrilebiTi informacia kompiuteris diskuri 
mex-sierebis Sesaxeb, Seicavs ZiriTad cnobebs 
kompiu-teris fizikuri da logikuri diskebis 
Sesaxeb; 
   Input (Semtani mowyobiloba) – Seicavs cnobebs 
klaviaturis da Tagvis Sesaxeb, romlebic mierTe-
bulia kompiuterTan; 
    Multimedia (multimediis saSualebebi) – gviCvenebs 
kompiuterTan mierTebul multimediur 
komponentebs da maT ZiriTad maxasiaTeblebs; 
    Network  (qseluri garemocva) – Seicavs 
informacias kompiuteris qselTan mierTebis 
Sesaxeb. 
 

14.1.   kompiuteris Sesaxeb zogadi 
informaciis miReba 

 
    sistemis gaSvebis Semdeg, pirveli fanjara 
Sei-cavs informacias System (zogadi informacia 
siste-mis Sesaxeb), nax. 14.1.1. 
   informaciul kadrSi gvaqvs Semdegi cnobebi: 
   Hardware – kompiuteris aparaturuli 
konfiguracia. 
   Processor – centraluri procesoris tipi 
kompiuterSi; 
   Math Support – maTematikuri Tanaprocesoris tipi, 
Tu is warmodgenilia calke mikrosqemis saxiT, 
Tu Cadgmulia mikroprocesorSi (On Chip) an 
saerTod ar aris (none); 
    BIOS – Setana-gamotanis bazuri sistemis 
(BIOS) dasaxeleba da gamoSvebis TariRi; 
   
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Nnax. 14.1.1.  informacia kompiuteris Sesaxeb 
 
   Bus Type – interfeisuli salteebis CamoTvla, 
romelic gamoiyeneba kompiuterSi; 
   Ports – arsebuli paraleluri da mimdevrobiTi 
portebis raodenoba; 
   Memory – ZiriTadi mexsierebis tevadoba da misi 
dakavebuli moculobis raodenoba; 
   Floppy Disks – moqnil magnitur diskze 
damagroveblis moculoba; 
   Hard Disks – xisti magnituri diskis moculoba; 
   Multimedia – multimediuri komponentebis 
raodenoba; 
   Video – videokartis tipi, monitoris 
feraduloba; 
   Operating System – informacia operatiuli 
sistemis Sesaxeb; 
   Windows – versia OC Windows –is Sesaxeb; 
   DOS – versia OC DOS-is Sesaxeb; 
   Net Clients – qseluri momxmarebeli. 



  Rilakze Details xelis daWeriT SeiZleba miviRoT 
damatebiTi informacia magaliTad, Windows da 
SysInfo katalogebis mdgomareoba, procesorebis 
raodenoba kompiuterSi, keS-mexsierebis zomebi da 
atributebi da a. S. 
 
 

14.2.   videosistemis Sesaxeb 
informaciis miReba 

 
   meniuSi Rilakze Display (displei) xelis 
daWeriT miviRebT informacias displeis Sesaxeb. 
Nnax. 14.2.1. 
   ekranze displeis gamosaxulebis gverdiT 
gamoi-taneba sxvadasxva cnobebi: naCvenebia 
displeis da videokartis modeli, tipi, displeis 
maxasiaTeblebi: ekranis zomebi, feris standarti, 
TanrigTa raode-noba ferebis misaRebad da sxv. 
      
 
 
 
 
 
 
            
 
        
 
 
 
 
 
    Nnax. 14.2.1.   informacia videosistemis Sesaxeb 
 



14.3. printeris Sesaxeb informaciis 
miReba 

 
   informaciul fanjaraSi printeris 
gamosaxule-bis gverdze (nax. 14.3.1.) mocemulia: 
printeris modeli da tipi, misaerTebeli porti, 
standartuli qaRaldis furclis formati da 
sxva monacemebi. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nnax. 14.3.1.  informacia printeris Sesaxeb 
 

14.4.  ZiriTadi da virtualuri 
mexsierebis Sesaxeb informaciis miReba 
 
    Memory (mexsiereba) uzrunvelyofs 
informaciis asaxvas kompiuteris ZiriTadi da 
virtualuri mexsi-erebis arsebobis da 
gamoyenebis Sesaxeb. (nax. 14.4.1.).  
    uSualod naxazze mocemulia cnobebi 
ZiriTadi da virtualuri mexsierebis moculobebi 
da datvir-Tuli moculoba. Rilakze Details 
daWeriT gamodis informacia programebis, 
draiverebis da biblioTe-kis Sesaxeb, agreTve 



atributebi mexsierebis fiziku-ri da logikuri 
komponentebis.      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Nnax. 14.4.1. ZiriTadi da virtualuri mexsierebis 

Sesaxeb informacia 
 

14. 5.   diskuri mexsierebis Sesaxeb 
cnobebis miReba 

 
    fanjaraSi Drive (nax. 14.5.1.) mocemulia kompiu-
teris diskuri mexsierebis sruli informacia, ag-
reTve cnobebi fizikuri da logikuri diskebis 
Sesa-xeb.  
    sainformacio velze aisaxeba sruli 
ierarqiuli xismagvari struqtura diskuri 
mexsierebis Sesaxeb. Damagroveblis tipi SeiZleba 
airCes CamonaTvalidan – es aris FDD, HDD da misi 
logikuri diski, CD. 
Rilakze Details daWeriT amorCeuli damagroveblis 
Sesaxeb gamodis: tipis, atributebis da failuri 



sistemis moTavsebis Sesaxeb informacia. diskis 
fizikuri struqtura ( cilindrebis ricxvi, bili-
kebisa da seqtorebis raodenoba, Tavakebis raode-
noba); diskis logikuri struqtura (klasterSi 
seqtorebis raodenoba, seqtoris zoma, sruli da 
Tavisufali klasterebis raodenoba, baitebis 
sruli da Tavisufali raodenoba); sxva 
informacia 
 
   
 
 
 
 
 
 
 
 
 
 
 

Nnax. 14.5.1.   informacia kompiuteris diskuri 
mexsierebis Sesaxeb 

 

14.6.  Tagvisa da klaviaturis Sesaxeb 
informaciis miReba 

 
   fanjaraSi Input (nax. 14.6.1.) mocemulia mokle 
in-formacia klaviaturis da grafikuli 
manipuliato-ris Tagvis Sesaxeb. 
 
 
 
 
 
 



 
 
 
 
 
 

 
Nnax.  14.6.1.   Tagvisa da klaviaturis Sesaxeb 

informacia 
 

14.7.  kompiuteris multimediuri 
komponentebis Sesaxeb informaciis 

miReba 
 
    fanjaraSi Multimedia (nax. 14.7.1.) mocemulia 
cnobebi kompiuteris multimediuri komponentebis 
Sesaxeb. USualod ekranze mocemulia 
multimediuri jgufebis dasaxelebebi da 
miTiTebulia masSi Semcveli ZiriTadi 
komponentebis raodenoba. 
    SesaZlebelia am komponentebis CamonaTvalis 
nax-va jgufebis mixedviT da maTi ZiriTadi 
parametrebi: CD-ROM adributebi, xmovani kartebi 
SB, FM da WT sinTezatorebis, MIDI aparatuli 
portis arseboba da sxv. 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

Nnax. 14.7.1.  kompiuteris multimediuri 
komponentebis Sesaxeb cnobis miReba 

 

14.8.   kompiuteris qseluri garemocvis 
Sesaxeb cnobebis miReba 

 
    fanjaraSi Network (nax. 14.8.1.) mocemulia 
kompiuteris qseluri garemocvis Sesaxeb cnobebi, 
nawilobriv, Microsoft Network qselis atributebi. 
     Reports daWeriT SeiZleba miviRoT kompiuteris 
parametrebis Sesaxeb angariSi failis an 
dabeWdili saxiT. Amis Semdgom SesaZlebelia 
amovirCioT: testirebis saWiro reJimi, yvela 
failis CamonaT-vali, romelic inaxeba 
kompiuteris mexsierebaSi. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nnax. 14.8.1.   kompiuteris qseluri garemocva 
 



Tavi 15.   kompiuteruli qselebi 
 
   Ffirmis efeqturi marTva SeuZlebelia 
komerciu-li da finansuri mdgomareobis uwyvetad 
Tvalyuris devnis gareSe, yvela filialisa da 
TanamSromlis moqmedebis operatiuli 
koordinaciis gareSe. zemoT aRniSnuli amocanis 
realizacia moiTxovs sxvada-sxva specialistebis 
didi ricxvis erTobliv mona-wileobas, romlebic 
teritoriulad daSorebulni arian erTmaneTTan. 
AaseT situaciaSi saWiroa am spe-cialistebis 
urTierTobis efeqturi organizacia, saWiroa 
sistemebi ganawilebuli monacemTa damuSave-biT.  
     Gganawilebuli monacemTa damuSaveba – 
monacem-Ta damuSaveba, romelic xorcieldeba 
damoukideb-lad momuSave, magram erTmaneTTan 
dakaSirebuli kompiuterebis meSveobiT, 
warmoadgens teritoriu-lad ganawilebul 
sistemebs. 
    Tavidan ganawilebuli monacemebis 
damuSavebis sistemebs warmoadgenda 
teledamuSavebis sistemebi. MmonacemTa 
teledamuSavebis sistema aris informaci-ul-
gamoTvliTi sistemebi, romelSic sruldeba 
monacemTa damuSaveba distanciur centralizebu-
lad, centrs monacemebi miewodeba kavSiris 
arxebiT. 
     informaciis teledamuSavebis nebismieri sis-
tema moicavs rogorc minimum teqnikuri saSuale-
bebis oTx jgufs: kompiuteri (erTi an ramdenime); 
monacemTa gadamcem aparaturas (mga); SeuRlebis 
mowyobilobas (Sm), romelic uzrunvelyofs sis-
temaSi monacemebis Setanas da gamotanas. AagreTve 
mowyobiloba – manZilze SemTanxmebeli mowyobi-
loba (mSm), romelic rigiTobis mixedviT aerTebs 
abonentebs erT arxTan sxvadasxva informaciis 



Sem-Widroeblebis gamoyenebiT: gadamrTveli, 
koncentra-tori, daSorebuli multipleqsorebi. 
MmonacemTa teledamuSavebis  (mtds) tipiuri 
sistemis blok-sqe-ma mocemulia nax.15.1.-ze. 
 
            
 

 
Nnax. 15.1.  mtds-is blok-sqema 

  MmonacemTa teledamuSavebis sistema 
warmoadgens tipiur lokalur gamoTvliT qsels 
(radialuri to-pologiiT). 
 

15.1.kompiuteruli qselis agebis 
gansakuTrebuloba 

 
   kompiuteruli qseli (gamoTvliTi qseli) 
warmo-adgens kompiuterTa sistemas, 
gaerTianebuls mona-cemTa gadacemis arxebiT. 
    Kkompiuteruli qselis ZiriTadi daniSnulebaa 
sxvadasxva informaciis efeqturi warmodgenis 
uzr-unvelyofa, qselis momxmareblis mier 
moxerxebuli da saimedo mimarTva am wselSi 
ganawilebul resur-sebTan. 
   Uukanasknel periodSi momsaxurebis didi 
nawili modis informaciul momsaxurebaze. 
informaciuli sistemebi, romlebic agebulia 
informaciul-gamoT-vliTi qselis bazaze 
uzrunvelyofs Semdegi amocanebis efeqtur 
Sesrulebas: monacemTa Senaxva; monacemTa 
damuSaveba; momxmareblis monacemebTan daSvebis 
organizacia; momxmareblebTan monacemebisa da 
Sedegebis gadacema. 
    AaRniSnuli amocanis gadawyvetis efeqturobas 
uzrunvelyofs: qselSi ganawilebuli 

komp. SemauR 
mow=ba 

Mmonac 
Ggadam 
aparat

MmanZ. 
SemauR 
mow-ba

saabon
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aparaturuli, programuli da informaciuli 
resursebi; nebismier am resursTan momxmareblis 
distanciuri daSveba; centralizebuli monacemTa 
bazis arseboba ganawi-lebul monacemTa bazebTan 
erTad; sistemis fun-qcionirebis saimedoba; pikur 
periodebSi datvir-Tvebis operatiuli 
gadanawileba; qselis calkeuli kvanZebis 
specializacia, gansazRvruli klasis amocanebis 
gadasawyvetad; rTuli amocanebis gadaw-yveta 
qselis ramodenime kvanZis erTiani Zalis-xmeviT; 
momxmareblis momsaxureba operatiuli dis-
tanciuri informaciiT. 
 

15.2.   informaciul-gamoTvliTi qselis 
saxeebi 

 
   informaciul-gamoTvliTi qselebi, 
teritoriis-gan damokidebulebiT, romelsac is 
moicavs iyofian:  
   1. lokaluri gamoTvliTi qselebi (LAN – Local 
Area Network);  
   2.  regionaluri gamoTvliTi qselebi (MAN – 
Met 
ropolitan Area Network);  
   3.  globaluri gamoTvliTi wselebi (Wan – Wide 
Area Network).  
   lokaluri ewodeba qsels, romlis abonentebi 
ganlagebulia (10-15 km-de) daSorebiT erTmaneTi-
sagan(lgq). Lgq –s miekuTvneba wselebi calkeuli 
sawarmos, firmis, bankis, ofisis, korporaciis da 
sxv. Tu aseT wselebs aqvT abonentebi, 
ganTavsebuli sxvadasxva SenobebSi, maSin isini 
xSirad iyeneben globaluri qselis 
infrastruqturas – internets, mas ewodeba 
korporatiuli qseli.  



    regionaluri qseli akavSirebs qalaqis, 
raionis, olqis abonentebs. Abonentebs Soris 
daSoreba Sead-gens ramodenime aTobiT aTas 
kilometrs. 
    Gglobaluri qseli aerTianebs abonentebs, 
rom-lebic erTmaneTTan daSorebulni arian 
mniSvne-lovani manZiliT, imyofebian sxvadasxva 
qveyanaSi an sxvadasxva kontinentze. urTierToba 
abonentebs So-ris SeiZleba ganxorcieldes 
telefonuri, radio-kavSiriT an Tanamgzavruli 
kavSirebiT. Llgq SeiZleba Sediodes regionalur 
qselSi komponentis saxiT, regionaluri qseli – 
globalur qselSi, globalurma qselma SeiZleba 
Seqmnas rTuli struq-tura. aseTi struqtura 
aris amJamad popularuli, msoflio 
informaciuli qseli interneti.  
  Qqselebi monacemTa gadacemis organizaciis 
principis mixedviT SeiZleba davyoT or jgufad: 
mimdevrobiTi; farTouwyebiani. 
    Ggeometriuli agebulebis (topologia) 
mixedviT informaciuli-gamoTvliTi qselebi 
SeiZleba davyoT: 
1. saltisebri (bus); 
2. wriuli  (ring); 
3. radialuri (star); 
4. ganawilebul-radialuri (cellular); 
5. ierarqiuli, xismagvari (hierarchy); 
6. srulkavSiriani (mesh); 
7. Sereuli (hibriduli).        
   saltisebri topologiis qselSi gamoiyeneba 
monacemTa gadacemis monoarxi, romelTanac 
yvela kvanZi interfeisuli nabeWdi firfitis 
meSveobiT aris mierTebuli SedarebiT mokle 
SemaerTebel xazTan. gadamcemi kvanZidan 
monacemebi gadaecema saltis orive mxares. 
Sualeduri kvanZebi ar axde-nen miRebuli 



Setyobinebis retransliacias. informacia 
miewodeba yvela kvanZs, magram Setyo-binebas 
miiRebs mxolod is romelTa misamarTzecaa 
gagzavnili.  
   saltisebri topologia aris yvelaze martivi. 
misi konfigurireba advili SesaZlebelia; is 
mdgradia calkeuli kvanZebis mwyobridan gamosv-
lis SemTxvevaSi. 
   saltisebri topologiis qseli gamoiyeneba 
Ethernet –is qselSi, xSirad iyeneben ofisebSi. 
PpirobiTad aseTi qseli SeiZleba gamovsaxoT 
Semdegnairad nax. 15.2.1. 
 
 
 
 
 
 
. 
 
 
 
 
 
 
 
    Nnax. 15.2.1. saltisebri topologiis qseli 
   
    wriuli topologiis qselSi yvela kvanZi 
Seer-Tebulia erTiani Caketili (wriuli) 
kavSiris ar-xiT. Qqselis erTi kvanZis 
gamosasvleli mierTe-bulia meoris 
SesasvlelTan da a. S. informacia gadaecema 
kvanZidan kvanZze da da yvela kvanZi axdens 
Setyobinebis retransliacias. AmisaTvis yvela 
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kvanZs aqvs Tavisi interfeisuli da mimReb-
gadamcemi aparatura, romelic saSualebas 
iZleva vmarToT qselSi monacemebis 
gadaadgileba. mona-cemebis gadacema wriul 
qselSi xorcieldeba erTi mimarTulebiT. 
mimRebi kvanZi cnobs misTvis dami-samarTebul 
Setyobinebas. 
   Qqseli wriuli topologiiT gamoiyeneba Token 
Ring-is qselSi. AaseTi qselis pirobiTi 
struqtura naCvenebia nax. 15.2.2. 
   radialuri topologiis qselis safuZvels 
war-moadgens specialuri kompiuteri – serveri, 
romel-Tanac mierTebulia samuSao sadgurebi, 
TiToeuli Tavisi kavSiris xazebiT. MTliani 
informacia gada-icema centraluri kvanZis 
gavliT, romelic axdens retransliacias da 
marSrutizacias qselSi. Tavisi struqturiT 
aseTi qseli warmoadgens teledamu-Savebis 
sistemis 
 

 
 
 
 
 
 
 

 
 
   Nnax. 15.2.2.  wriuli topologiis qseli 
 
analogs, romlis yvela saabonento punqti aris 
inteleqtualuri (Seicavs Tavis SemadgenlobaSi 
kompiuters). 
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    aseTi qselis uaryofiT mxareebs 
warmoadgens: centraluri aparaturis didi 
datvirTva; centra-luri aparaturis mwyobridan 
gamosvlis SemTxve-vaSi qseli paralizdeba; 
kavSiris arxebis didi sigrZe; informaciis 
gadacemis gzis asarCevad mou-qneloba.  
radialuri qselebi gamoiyeneba ofisebSi, sadac 
aris centralizebuli marTva. radialuri 
qselis pirobiTi struqtura naCvenebia nax. 15.2.3. 

 
 
 
 
 
 

 
 Nnax. 15.2.3.   radialuri topologiis qseli 
  Ggamoiyeneba farTouwyebiani radialuri qseli 
pa-siuri centriT – aseT qselebSi centraluri 
serve-ris nacvlad gamoiyeneba gadamrTveli 
mowyobi-loba, koncentratori, romelic 
uzrunvelyofs er-Ti gadamcemi arxiT yvela 
danarCens. 
   zogadad mravalkavSiriani gamoTvliTi qselis 
topologia SeiZleba warmovidginoT   “badis” 
to-pologiiT Semdegi saxiT nax. 15.2.4. 
   sakomunikacio qveqseli warmoadgens 
gamoTvliTi qselis birTvs, romelic akavSirebs 
samuSao 
   sakomunikacio qveqseli warmoadgens 
gamoTvliTi qselis birTvs, romelic akavSirebs 
samuSao sadgu-rebsa da serverebs erTmaneTs 
Soris. sakomunikacio qveqselis rgolebi 
dakavSirebulia erTmaneTTan magistraluri 
kavSiris arxiT, romelsac gaaCnia maRali 
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gamtarunarianoba. did qselebSi sakomuni-kacio 
qveqsels uwodeben monacemTa gadacemis qsels.  
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Nnax. 15.2.4.  gamoTvliTi qselis zogadi 
struqtura 
 
    Qqselis struqturaSi SeiZleba gamoiyos 
sako-munikacio da saabonento qveqselebi. 
    saabonento qveqselis rgolebi (kompiuterebi, 
serverebi, samuSao sadgurebi) mierTebulia 
saabo-nento kavSiris arxebis gadamrTvel 
kvanZebTan – Cveulebrivad es aris satelefono 
kavSiris arxebi. 
     sakomunikacio aris gamoyenebasTan 
dakavSire-biT qseli iyofa monoarxebad, 
ierarqiulad srul-kavSiriani da Sereuli 
topologiiT. 
    ierarqiuli srulkavSiriani qseli da 
Sereuli topologiis mqone qseli monacemTa 
gadacemis pro-cesSi moiTxovs marSrutizacias, e. 
i. gzis yovel kvanZSi informaciis Semdgomi 
gagrZelebis gzas. Aalternatiuli 
araerTgvarovani marSrutizacia sruldeba 
qselebSi, romelTac aqvT kavSiris arxe-bis 

qi 

kv 

qi 

s



Caketili konturebi (ujrisebri struqturebi). 
aseT qselebs ewodebaT informaciis marSrutiani 
qselebi. 
 

15.3.  gaxsnili sistemis 
urTierTqmedebis modeli 

 
     protokolebis sdantartizaciis 
aucilebloba mniSvnelovania qselebis 
erTmaneTTan urTierTqme-debis dros.  
   Aamocanebis gadawyveta xdeba protokolebisa 
da standartebis sistemebis daxmarebiT, qselis 
elemen-tebis urTierTqmedebis procedurebis 
normalizebiT monacemTa gadacemisa da kavSiris 
damyarebis dros. 
   Pprotokoli aris gamoTvliTi qselis obieq-
tebis urTierTqmedebisas wesebisa da meTodebis 
na-krebi, romelic moicavs ZiriTad procedurebs, 
ur-TierTqmedebis algoriTmebsa da formatebs, 
uzrun-velyofs SeTanxmebaTa koreqtulobas, 
qselSi mona-cemebis gardaqmnasa da gadacemas. 
protokoluri procedurebis realizacias 
marTaven specia-luri programebi, iSviaTad 
aparaturuli saSualebebi. 
     Pprotokolebi qselisaTvis igivea, rac 
adami-anisaTvis saubari.  
    standartizaciis saerTaSoriso organizaciam 
(ISO)  daamuSava protokolebis standartuli sis-
tema, romelmac miiRo dasaxeleba gaxsnili sis-
temebis urTierTqmedebis modelebi. xSirad mas 
uwodeben gaxsnili sistemebis etalonuri 
Sviddo-niani logikuri modeli. 
     Ggaxsnili sistema aris sistema, romelic 
xel-misawvdomia sxva sistemebTan urTierTqmede-
bebisaTvis, miRebuli standartebis Sesabamisad. 
es aris protokolebis sistema, romelic 



bazirdeba teqnologiaze “dayavi da ibatone”, e. 
i. urTi-erTqmedebis yvela proceduris dayofiT 
calkeul mcire funqcionalur doneebad, romel-
TaTvisac advilad Seiqmneba standartuli 
algoriTmebi.  
    Tanamedrove pirobebSi gaxsnili sistemebis 
ur-TierTqmedebis modeli warmoadgens yvelaze 
popu-laruls qseluri arqiteqturis modelebs 
Soris. modeli reglamentirebas ukeTebs zogad 
funqciebs, ar saWiroebs specialur gadawyvetas, 
amitom rea-lur qsels aqvs sakmarisi sivrce 
manevrisaT-vis.gamoTvliT qselebSi 
protokolebisa da marTvis funqciis 
mosawesrigeblad SemoaqvT funqcionalu-ri 
doneebi. Qsels unda hqondes Svidi funqcio-
naluri done (cxrili 10). Ees doneebia: 
1. fizikuri; 
2. arxisebri; 
3. qseluri; 
4. satranspoto; 
5. seansuri; 
6. monacemebis warmodgenis; 
7. gamoyenebiTi. 

       
   fizikur doneze ganisazRvreba eleqtruli, 
meqa-nikuri funqcionaluri da saproceduro 
parametrebi sistemasTan fizikuri kavSirisaTvis. 
Ffizikuri kav-Sirebi da masTan dakavSirebuli 
eqspluataciisaTvis mzadeba aris pirveli 
donisaTvis ZiriTadi funqcia. fizikuri donis 
standartebi moicavs rekomenda-ciebs, isini 
asruleben gansazRvrul rols monace-mebis 
gadacemis dros. MonacemTa gadacemisaTvis ga-
moiyeneba sam Jiliani spilenZis sadeni (ekrani-
rebuli, daxveuli wyvili), koaksialuri kabeli, 
optikuri boWkos gamtarebi da radiosareleo 
xaze-bi.      



   Aarxisebri done aformirebs monacemebs, 
romelic gadaecema pirveli donisagan e. w. 
“kadrebis” mimdevrobiT. am doneze xorcieldeba 
gadamcem gare-mosTan mimarTvis marTva, romelsac 
iyenebs ramo-denime kompiuteri, agreTve 
SesaZlebelia am doneze sinqronizacia, 
Secdomebis aRmoCena da gasworeba. 
    Qqseluri done adgens kavSirebs gamoTvliT 
qselSi. or abonents Soris SeerTeba xdeba 
marSru-tizaciis funqciis meSveobiT, romelic 
moiTxovs paketSi qseluri misamarTis arsebobas. 
Qqselurma donem unda uzrunvelyos Secdomebis 
damuSaveba, multipleqsireba, monacemTa nakadis 
marTva.  
   satransporto done uzrunvelyofs monacemTa 
uwyvet gadacemas or urTierTmomqmed 
momxmarebel-Tan. AgreTve transportirebis 
xarisxs, gadacemis Seucdomelobas, gamoTvliTi 
qselis damoukide-blobas, transportirebis 
serviss erTi bolodan meore boloSi. 
danaxarjebis minimizacias da kavSi-rebis uwyvet 
adresacias. 
    seansuri done ukeTebs koordinirebas 
kavSiris erTi seansis miRebas, gadacemas. 
koordinaciisaTvis saWiroa: samuSao parametrebis 
kontroli, Sualedu-ri damagroveblebis 
monacemTa nakadebis marTva da dialoguri 
kontroli. Aamis garda seansuri done Seicavs 
parolis marTvas, dialogis marTvas, qselis 
resursebis gamoyenebisaTvis gadasaxadis 
aRricxvas.    
    Mmonacemebis warmodgenis donis daniSnulebaa 
monacemebis interpretacia. agreTve monacemebis 
mom-zadeba gamoyenebiTi donisaTvis. am doneze 
xdeba “kadrebidan” monacemebis gardaqmna, 
romelic gamoi-yeneboda ekranis formatSi 
monacemebis gadasacemad sabeWd mowyobilobaze. 



    GgamoyenebiT doneze momxmarebels unda 
gadaeces gadamuSavebuli informacia. es unda 
uzrunvelyos sistemurma da gamoyenebiTma 
programulma uzrunve-lyofam 
 

15.4.   qseluri kartebi da modemebi 
 

   modemi aris mowyobiloba, romelic axdens 
pirda-pir (modulireba) da Sebrunebul 
(demodulireba) sigalebis gardaqmnas, 
gansazRvrul kavSiris arxeb-Si gamosayeneblad. 
    modemebi aris sxvadasxva saxis, pirvel rigSi 
isini SeiZleba davyoT: analogur da cifrul 
saxe-ebad. 
    gardaqmnebi, romelic gamoiyeneba monacemebis 
ga-dacemis dros, Cveulebriv dakavSirebulia maT 
modu-laciasTan. 
    modulacia aris kavSiris arxSi signalis 
(modu-lirebuli signalis) romelime parametris 
cvlileba gadasacemi monacemebis mimdinare 
mniSvnelobebis Se-sabamisad. 
  Ddemodulacia aris modulirebuli signalis 
(kav-Siris arxSi signalis gavlisas SesaZlebelia 
xel-SeSlis signaliT damaxijebebi) Sebrunebuli 
garda-qmna modulirebul signalad. 
    Tanamedrove modemebSi moqmedebs sami saxis 
mo-dulacia: sixSiruli, fazuri da kvadratul-
ampli- 
Tuduri. 
    cxrili 10. OSI modelis marTvis doneebi. 
  
OSI  doneebi DdaniSnuleba protokolebis 

magaliTebi        
7- gamoyenebiTi Uuzrunvelyofs momxma-

reblisgamoyenebiT pro-
cesebs qselur resurse- 
BbTan mimarTvisas; aris 

X. 400, NSP HTTP, 
SMTP FTP, FTAM, 
SAP, DNS ,Nelnet 
da sxv. 



interfeisimomxm.Pprogr. 
Dda qsels Soris. 

6- warmodgeniTi Aadgens monacemTa war-
modgenis standart. xer-
xebs, romlebic mosa-
xerxerxebelia Yyvela 
obieqt. gamoy. doneze 

X.226 

5- seansuri Uuzrunvelyofs qselu-
ri obieqt. Aauc. saSua-
lebebs sinqr.,administr. 
marTviT monac. gasa-
cvlelad 

X.225, RPC, 
NetBEUI da a. S. 

4 - 
satransporto 

Uuzrunvelyofs 
saimedo, ekonomiur da 
monaceme-bis gadacemis 
gamWvir-valobas 
obieqtebs So-ris. 

X. 224, TCP, UDP, 
NSP,SPX, SPP, RH. 

3 - qseluri Uuzrunvelyofs qselSi 
monacemebis gadacemis 
marSrutizacias, adgens 
logikur kavSirs obie-
qtebs Soris, satranspo-
rto donis protokole-
bis sarealizaciod. 

X.25, X.75, IP,IPX, 
IDP,TH, DNA-4 da 
sxv. 

2 - arxisebri Uuzrunvelyofs qselu-
ri donis obieqtebTan 
uSualokavSirs, proto-
kolebis efeqturi 
realizaciisaTvis 

LAP-B, HDLC, 
SNAP, SDLC , IEEE 
802.2 da a. S. 

1 - fizikuri Aaformirebs monacemTa 
gadacemis fizikur ga-
remos, adgens qselis 
obieqtebis mierTebas am 
garemosTan 

Ethernet, ARCNet, 
Token Ring, IEEE 
802.3.5 

            
    Mmodemebi informaciis gadacemis 
procedurebis uzrunvelyofasTan erTad 
asruleben sxva saWiro funqciebs: xmis cifrul 
kodebSi gadayvana da misi aRdgena (voice – modemi); 
faqsimilis Setyobinebis miReba da gadacema (faqs-
modemi); gamomZaxebeli abo-nentis nomris 
avtomaturi gansazRvra; eleqtronuli mdivnis da 
avtomopasuxis funqciebi da sxv.  



    Mmodemebi aris ori klasis: 
1.programuli mxardaWeriT kompiuteris mier 
monace-mebis miReba da gadacema. 
    Aam klasis modemebs xSirad uwodeben progra-
mul (software) modemebs. Pprogramuli modemebi PCI 
sa-lteze aris mierTebuli, radganac isini 
muSaoben Widows marTviT, maT uwodeben Win-
modemebs. 
2.TviT modemis saSualebiT xorcieldeba 
monacemTa miReba-gadacemis procedurebi. meore 
klasis modeme-bi ufro Zviria, magram ufro 
efeqturi, gansa-kuTrebiT mravalamocanian 
operaciul sistemasTan muSaobis pirobebSi. 
    Mmeore klasis modemebs uwodeben aparatul 
(handware) modemebs. Aparatuli modemebi imarTeba 
ISA saltiT da PCI saltiTac. PCI-modemebi 
muSaoben mxolod Windows- iT, DOS, Linux  da a. S.  
muSao-bisaTvis moiTxoven specialur draiverebs. 
    MmonacemTa gadacemis cifruli teqnologiebi 
uzrunvelyofs gacilebiT didi siCqariT 
monaceme-bis gadacemas da maRali xarisxiT, 
amitom mom-xmareblisaTvis ufro misaRebia 
cifruli modemebi. cifrul modemebs uwodeben 
wselur adapterebs.  
    cifruli modemebi mzaddeba konkretuli 
teqno-logiebisaTvis: ISDN, HDSL, ADSL, SDSL da a. 
S. 
     modemebis saxesxvaobebia: sakabelo modemebi 
sa-kabelo televiziisaTvis. zeswrafi modemebi 
UBR904; fiWuri modemebi fiWur satelefono 
kavSirebSi; optikurboWkovani modemebi, 
optikurboWkovani kavSi-ris arxebSi FDDI 
protokolebiT; Tanamgzavruli radiomodemebi; 
Zalovani qselis modemebi. 
 

15.5.   qseluri kartebi 



 
    lokalur qselebSi modemis nacvlad SeiZleba 
gamoyenebuli iqnas qseluri adapterebi (qseluri 
kartebi, network adapter, net card), romlebic Ses-
rulebulia gafarToebis nabeWdi firfitebis 
saxiT da Cadgmulia sistemur nabeWd firfitaze. 
Pportati-uli kompiuterebisaTvis gamoiyeneba 
PCMCIA-adap-terebi. qseluri adapterebi 
interfeisebisaTvis USB, PCI Express, WiFi da sxv.   
   qseluri adapterebi SeiZleba gaiyos or 
jgufad: adapterebi momxmareblis 
kompiuterisaTvis; adapte-rebi serverisaTvis. 
 

15.6.   lokaluri gamoTvliTi qselebi 
 

    lokalur gamoTvliT qsels (lgq) uwodeben 
qsels, romlis elementebi kompiuterebi (mini da 
mik-rokompiuterebi), terminalebi, damakavSirebeli 
apa-ratura ganlagebulia SedarebiT mcire 
manZilze. 
    Llokaluri qseli Cveulebriv daniSnulia 
Sekre-bis, gadacemis, ganawilebuli da 
Tavmoyrili infor-maciis dasamuSaveblad 
ganyofilebaSi, ofisSi, fir-maSi an calkeul 
qveganayofebSi. xSir SemTxvevebSi lgq, romelic 
emsaxureba lokalur informaciul sistemas 
dakavSirebulia regionalur an globalur 
qselebTan.  
    Llokaluri gamoTvliTi qselis ZiriTadi 
daniS-nulebaa informaciuli da gamoTvliTi 
resursebis mitana momxmarebelTan. 
    Llgq –is kavSiri internetTan xorcieldeba 
veb-serveris an server-sliuziT (proqsi-serveriT) 
– sam-uSao sadguri, romelTac aqvT 
specializebuli pro-gramuli uzrunvelyofa 



internetTan samuSaod, maga-liTad programebi 
EasyProxy, WinProxy, WinGate. 
   

15.7.   lokaluri gamoTvliTi qselebis 
saxeebi 

 
    lokaluri gamoTvliTi qselebis 
klasifikacia SeiZleba movaxdinoT rigi 
niSanTvisebis mixedviT nax. 15.7.1. 

 
      

 
 

 
                      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
nax. 15.7.1.lokaluri gamoTvliTi qselebis 
klasifi-kacia 
  Aarsebobs gamoTvliTi qselebis paraleluri 
klasifikacia, romelSidac lokaluri qselebi 
gam-artebulia sxva saxiT: lokalur qselad 
iTvleba kompiuteruli qseli, romelic 
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momsaxurebas uwevs erT sawarmos, erT 
korporacias. 
   aseTi gamoTvliTi qselebidan gamoyofen: 
    samuSao jgufis lokaluri qseli, aerTianeben 
ramodenime kompiuters da imarTebian erTi 
operaci-uli sistemidan. kompiuterebis rigidan 
gamoiyofa specializebuli serveri, romelic 
asrulebs failu-ri serveris rols, sabeWdi 
serveris an faqs-ser-veris rols. 
    Gganyofilebis lokalur qselSi gamoiyeneba 
saw-armos mcire jgufi (kadrebis ganyofileba, 
buR-alteria, marketingis ganyofileba da sxv.). 
aseT qselSi CarTuli kompiuterebidan gamoiyofa 
serve-ri, specializebuli aseTi resursebisaTvis 
rogorc programa-danarTi, monacemTa bazebi, 
lazeruli pri-nteri, modemebi da sxv. 
teritoriulad ganTav-sebulia erT SenobaSi. 
    Kkampusis qselma miiRo dasaxeleba sityvidan 
campus – studenturi patara qalaqi. AaseTi 
qselebis ZiriTadi daniSnulebaa mcire qselebis 
gaerTianeba erT qselSi. kampusebis qselma 
SeiZleba moicvas mni-Svnelovani teritoria da 
gaerTiandes mravali daniSnulebis qselSi. maTi 
ZiriTadi daniSnulebaa uzrunvelyos 
ganyofilebis da samuSao jgufis qselebs Soris 
urTierTobis damyareba da monacemTa bazasTan, 
sxva qselur resursebTan mimarTva. int-erneti 
kampusis qselis resursebs ar iyenebs.  
     Kkorporaciuli qseli aris korporaciis, 
saw-armos maStabis qseli. maT SeiZleba moicvan 
didi teritoria, sxva kontinentis CaTvliT. aseTi 
qseli xSirad iyenebs internetis komunikaciur 
SesaZleb-lobebs. Kkorporaciuli qseli 
miekuTvneba lokalu-ri qselis gansakuTrebul 
saxesxvaobas, romelsac aqvs dafarvis didi 
teritoria. 



    daniSnulebis mixedviT lgq SeiZleba daiyos: 
gamoTvliTi, romelic asrulebs gamoTvliT samu-
Saoebs; informaciul-gamoTvliTi; informaciuli; 
informaciul-saZebni; informaciul-mrCeveli; 
infor-maciul-mmarTveli da sxv. 
   topologiis mixedviT lgq iyofa: saltisebri, 
wriuli, radialuri, srulkavSirebiani, 
ierarqiuli da Sereuli. 
   marTvis organizaciis mixedviT lgq iyofa: lgq 
centralizebuli marTviT; lgq 
decentralicebuli marTviT. 
    

15.8.     IEEE 802.3/Ethernet  qseluri 
teqnologia 

 
        Qqseluri teqnologia aris protokolebis 
SeT-anxmebuli anakrebi da maT mier realizebuli 
apa-raturul-programuli komponentebi, romlebic 
sakma-risia qselis asagebad. 
    Ethernet  da IEEE802.3 teqnologiebi bevr rameSi 
erTmaneTs hgvanan. IEEE802.3 teqnologia funqci-
onirebs rogorc “saerTo saltiT” agreTve “vars-
kvlavuri” topologiebiT. Ethernet teqnologiis 
popu-laroba aixsneba misi saimedobiT, simartiviT 
da misaRebi fasis gamo. 
 

15.9.       IEEE802.5/Token Ring  teqnologia 
 
      IEEE 802.5/Token Ring teqnologia iyenebs wriul 
da radialur qselur teqnologiebs. monoarxTan 
mimar-Tvisas iyenebs markeris gadacemis meTods 
(mas uwo-deben agreTve determinirebuli markeris 
meTods). markeri qselSi gadaadgildeba erTi 
mimarTulebiT (simpleqsuri reJimi), mas SeiZleba 
mieniWos priori-tetis rva done. 



15.10    ARCNet  teqnologia 
 

     ARCNet teqnologia (kompiuteruli qseli 
mier-Tebuli resursebiT), aris SedarebiT iafi, 
martivi da saimedo, gamoiyeneba mxolod 
personaluri kom-piuterebis qselSi. is 
funqcionirebs sxvadasxva kavSiris arxebiT: 
koaksionaluri kabeli, dawnuli wyviliT da 
optikur-boWkovani kabeliT. igi funq-cionirebs 
radialuri da saltisebri topolo-giebiT. 
 

15.11.     OC  Windows NT  marTviT 
lokaluri qselebi 

 
        Uukanasknel wlebSi didi popularoba SeiZina 
lokalurma qselebma Windows operaciuli 
sistemis bazaze. OC serverul versiaSi Windows 
Server SesaZ-leblobebi qselebis warmadobis 
gazrdas uzrunvel-yofs. 
    Ooperaciul sistema Windows NT aqvs ori 
qselu-ri modifikacia: Windows NT Workstation;  
Windows NT Server. 
     Windows NT Workstation daniSnulebaa samuSao sad-
gurebze erTrangiani qselebis dayeneba. aris 
SesaZ-lebloba “klient-serveris” tipis qselis 
Seqmnis, SezRuduli funqcionirebiT. 
    ganvixiloT konkretuli magaliTi. Tu 
sawarmos aqvs ori cali kompiuteri mainc da 
masze dayene-bulia operaciuli sistema Widows NT 
Workstation, Windows 2000, XP  maSin SesaZlebelia 
maTi gaerTia-neba erTrangian lokalur qselSi 
standartuli programuli saSualebiT, romelic 
gaTvaliswinebu-lia CamoTvlil operaciul 
sistemebSi. kompiu-terebze dayenebuli unda iyos 



yvela aucilebeli qseluri mowyobilobani, 
pirvel rigSi qseluri adapteri. 
    EerTrangian qselSi yvela kompiuteri aris 
Tana-swori da SeiZleba iyos momxmareblis 
(klientis)  an mimwodeblis (serveris) rolSi. 
Qqselis sxva kvan-ZebSi lokaluri resursebis 
(faili, printeri, programebi) miwodebiT. 
    sul sxva roli SeiZleba iTamaSos 
kompiuterma operaciul sistema Widows NT 
WorkStation. es kompiu-teri aris yvelaze mZlavri 
ganxiluli konfigu-raciis qselSi, amitom is 
SeiZleba gamoyenebuli iqnas informaciis 
Sesanaxad, romelic mudmuvad sWirdeba 
momxmarebels, anu gamovides gamouyofeli failis 
serveris saxiT. paralelurad kompiuters 
SeuZlia Seasrulos maRalmwarmoebadi samuSao 
sadguris funqcia.  
    Windows  NT  Server  saSualebas iZleva 
realizeba gaukeTos orrangian qsels. qselis 
serveri SeiZleba ase gamoiyurebodes: damatebiTi 
srveri, fail-serve-ri, sabeWdi serveri, kavSiris 
serveri, internetis serveri, Sors manZilze 
mimarTvis serveri da a. S. 
    Windows Server  bazaze qseli iyenebs domenur 
models, romlis safuZvelSi devs domenis cneba. 
Ddomeni aris kompiuterebis erToblioba, romeTac 
aqvT momxmareblebis Canawerebis aRricxvis baza 
da dacvis ganxorcielebis erTiani midgoma. yvela 
struqturiT centralizebulad marTavs Windows 
Active Directory katalogebs. (OC Microsoft Windows NT 
dafuZnebulia Directory Servce katalogebis 
samsaxurze). 
    Ddomenuri meTodis organizacia amartivebs 
qse-lis centralizebul marTvas da saSualebas 
iZleva gamoviyenoT Windows Server qseluri 



opaciuli sis-temis saxiT nebismieri maStabis 
sawarmoebSi. 

 
15.12. globaluri informaciuli qseli 

interneti 
 
    interneti aris globaluri informaciuli 
qse-li. interneti aris msoflio globaluri 
kompiu-teruli qseli, romelic aerTianebs mraval 
globa-lur, regionalur da lokalur qselebs.  
   internetis pirveli sasargeblo funqcia – 
info-rmaciuloba; meore funqcia – sakomunikacio; 
mesame funqcia – sxdomebis uzrunvelyofa; meoTxe 
funqcia – komerciuli; mexuTe funqcia – 
sareklamo; meeqvse funqcia – gasarTobi; bolos – 
specifiuri kompiute-ruli funqcia. 
    internetis qselis struqtura aris tipiuri 
klient-serveruli e. i. aris kompiuterebi, 
romlebic iReben informacias qselidan –
“klienti”, aris kom-piuterebi, romlebic 
klientebs awvdian informacias – “serverebi” 
(bunebrivia, serverebic iReben infor-macias, 
agroveben mas, magram ZiriTadi funqcia aris – 
miwodeba). 
    internetis qselis fragmentis SesaZlo 
struq-tura naCvenebia nax. 15.12.1. 
  internetis mniSvnelovan gansakuTrebulobas 
war-moadgensis, rom aerTianebs sxvadasxva qsels, 
magram ar qmnis araviTar ierarqias – qselSi 
CarTuli yvela kompiuteri aris Tanaswor 
    
 
                                          interneti 
                                  
            g                                  
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globaluri qseli 

glq
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 nax.15.12.1. internetis qselis fragmentis 
struqtura 
 

15.13. kompiuterebis urTierTobis 
protokolebi 

 
   internetis qseli aerTianebs sxvadasxva tipis 
aTeul milionobiT kompiuters: sxvadasxva 
modelis personaluri kompiuterebidan, zedid – 
meinfreme-bamde. AaseTi kompiuterebis 
urTierTobis enis mona-xva rTuli amocanaa. aseTi 
amocanis gadawyveta xde-ba kompiuterebis 
urTierTobis protokolebis sis-temis 
gamoyenebiT.  
    Aam sistemis safuZvels Seadgens ori mTavari 
protokoli: 
    Internet Protocol (IP) – qselebsSorisi protokoli, 
romelic asrulebs qseluri donis funqcias OSI 
modelSi. 

lgq 

region. 
qseli 

regionalur qsel 

lgq 

glq

glq



    Transmission Control Protocol (TCP) – gadacemis 
marTvis protokoli, asrulebs satransporto 
donis funq-cias OSI modelSi. 
    protokolebi IP da TCP iseT mWidro kavSirSi 
arian, rom xSirad isini moixsenebian rogorc 
erTi – TCP/IP protokolebi. 
    geografiuli orasoiani domenebi qveynebis:  
   avstria – at; bulgareTi – bg; saqarTvelo – ge; 
kanada – ca; ruseTi – ru; amerika – us; safrangeTi – 
fr. 
     Aarsebobs domenebi Tematikuri niSanTvisebiT 
gamoyofili. aseT domenebs aqvT Semoklebuli 
dasa-xelebani: samTavrobo dawesebuleba – gov; 
komerciuli organizaciebi com; saswavlo 
dawesebu-lebebi – edu; samxedro dawesebuleba – 
mil; qseluri organizaciebi – net; sxva 
organizaciebi – org. 
   arsebobs ori droebiTi varianti momxmareblis 
urTierTobisa internetTan: 
   offline – urTierTobis reJimi gadadebul 
pasuxTan (avtonomiuri); 
   online – urTierTobis aqtiuri reJimi (interaqti-
uri). 
 

15.14.   kompiuteris CarTva internetSi 
samuSaod 

 
   imisaTvis, rom visargebloT internetis 
momsaxu-rebiT, aucilebelia kompiuteri CarTuli 
iyos am qselSi. saWiroa kompiuterze specialuri 
programu-li uzrunvelyofis dayeneba.  
   momsaxureba, romelic dakavSirebulia 
internet-Tan daSvebaze ekuTvnis firmas, 
romelsac uwodeben Internet Service Provider (ISP), 
xSirad mas uwodeben pro-vaiders. 



    Pprovaideri ganagebs kompiuterul qsels, 
rom-elsac aqvs mudmivi CarTva internetTan 
(mimarTvis serveri), romlis meSveobiTac 
xorcieldeba abonen-tebis CarTva – calkeuli 
momxmareblis an loka-luri qselis.   
    arsebobs internetTan mierTebis ramodenime 
varianti: mudmivi mierTeba gamoyofil xazze; sean-
suri mierTeba gadamrTvel xazebze; distanciuri 
terminaluri mimarTva mTavar kompiuterTan; 
seansu-ri daSveba Tanamgzavrul kavSiris arxTan. 
    teqnikuri da programuli uzrunvelyofis 
dasa-yeneblad da asawyobad, CarTvasTan 
dakavSirebul samuSaoebs axorcielebs 
provaideris firmis specia-listi-administratori, 
rac uadvilebs muSaobas momxmarebels. aseTi 
mierTebis upiratesobas war-moadgens lokalur 
qselSi Tavisi serveris dayeneba (magaliTad, 
WWW – serveri), sxva CarTvis SemT-xvevaSi es 
SeuZlebelia. 
   CarTvis varianti komutirebuli modemuri 
xaziT (dial-up) SesaZlebelia rogorc calkeuli 
kompiute-risaTvis, aseve internetTan mudmivad 
mierTebul lokalur qselSi. es varianti 
iTvaliswinebs ser-verTan droebiT mierTebas 
satelefono xaziT “darekviT”, manamde saWiroa 
registraciis gavla , momxmareblis saxeli da 
paroli.amis Semdgom kompi-uteri 
momxmareblisaTvis CarTuli iqneba qselSi. aseTi 
CarTva komutirebadi xaziT ufro iafia.  
   cifruli kavSiris arxis ISDN da asimetriuli 
cifruli arxis ADSL  gamoyenebisas uzrunvelyo-
filia gadacemis didi siCqare, magram es moiTxovs 
ZviradRirebul cifrul modemebs da rTul 
gawyo-biT samuSaoebs.    D 
     distanciuri terminaluri daSveba mTavar 
kompiuterTan gulisxmobs daSorebuli 
terminalis reJimis gamoyenebas satelefono 



xaziT. am variantSi gadaecema mxolod teqsturi 
informacia, amitom mom-xmarebels aqvs qselTan 
muSaobis SezRuduli SesaZ-lebloba.    
    internetTan radioarxiT mierTebis 
SemTxvevaSi, provaiderTan montaJdeba usadeno 
qseluri Semaer-Tebeli. momxmarebelTan 
montaJdeba qseluri radio-adapteri da 
mimarTuli radioantena. 
   Uusadeno internetis dadebiTi mxareebi: 
monacem-Ta gadacemis maRali siCqare; mobiluri 
kavSiris uzrunvelyofa qselTan (SesaZlebelia 
maqaniT gada-adgileba kavSiris dakargvis gareSe. 
    xSirad gamoiyeneba ufro iafi da 
asimetriuli kavSiri. monacemebis gadasacemad 
kompiuteridan, mas uerTeben dabalsiCqarian 
komutirebad satelefono xazs dial-up, 
internetidan maRalsiCqariani radioxa-ziT 
Tanamgzavruli  “TefSis” tipis anteniT. AaseTi 
asimetriuloba gamarTlebulia. 
   internetis qselTan mierTeba xdeba agreTve 
saka-belo televiziis saSualebiT. sakabelo 
modemi iye-nebs koaksionalur 75-omian 
satelevizio kabels, romelic uzrunvelyofs 
karg xarisxs da gadacemis normalur siswrafes. 
    Zaluri xazebis modemebiT SesaZlebeli xdeba 
internetTan dakavSireba kompiuteris 
eleqtrokvebis xazebiT. 
    internetTan misaerTeblad saWiroa: 
 - provaideris amorCeva; 
 - modemis dayeneba, CarTva da gawyoba; 
 - operaciuli sistemis gawyoba;   
 - gamoyenebiTi programebis dayeneba da gawyoba, 
qselSi samuSaod. 
   veb-serveris naxvis programebad (maT uwodeben 
brauzerebs) xSirad iyeneben Semdeg programebs 
MS Internet Explorer, Netscape Navigator, Opera.  
 



 
 
 
 

 
 

 
 
 
 
 
 
 

 MS Windows da Linux programuli 
plaTformebi 

                 
 

16.1.  MS WINDOWS platforma 
 

   operaciuli sistemis programuli paketebi `sasicocxlo~ 
daniSnulebisaa kompiuterebisaTvis, mis gareSe manqanas 
muSaoba ar SeuZlia. yvela danarCeni programuli sistema 
eyrdnoba da iyenebs operaciul sistemebs. operaciuli sistemis 
daniSnulebaa kompiuteruli resursebis marTva.        resursebSi 
igulisxmeba, rogorc fizikuri mowyobilobani 
(magaliTad, procesori, magnituri disko, operatiuli mexsiereba, 
printeri, gadacemis arxi da a.S.), aseve failuri resursebi 
(magaliTad, programebi monacemebi). amgvarad, operaciuli 
sistema `kompiuteruli ojaxis~ menejeria. 
  personaluri kompiuterebis gaCenasa da ganviTarebasTan 
erTad (1981 w.) viTardeba maTi operaciuli sistemebic. Ppirveli 
manqanebi damisamarTebis 8-bitiani (Tanrigiani) saSualebiT 
iyenebda operaciul sistemas saxelwodebiT CP/M (Control 
Program for Microcomputers). 
16-Tanrigiani manqanebisaTvis gamoiyeneboda MS-DOS 
(MicroSoft Disc Operating System), 32 TanrigianisaTvis ki 



gavrcelebulia UNIX operaciuli sistema (rogorc globaluri 
kompiuteruli qselis sabazo sistema) da personaluri kompiuterebis 
popularuli operaciuli sistema Windows (95, 98, NT Serever da 
Workstation, 2000, XP). 
CP/M da MS-DOS operaciuli sistemebi personalur 
Kkompiuterze uzrunvelyofda erT-programul reJims, anu drois 
mocemul momentSi muSaobs mxolod erTi programa, misi sruli 
damTavrebis Semdeg iwyeba meore da a.S. manqanis procesors 
SeuZlia programebis damuSaveba mimdevrobiT reJimSi. 
Windows-is platforma uzrunvelyofs mravalprogramul 
reJimSi muSaobas, anu erTdroulad operatiul mexsierebaSi 
moTavsebulia da procesoris mier muSavdeba ramdenime 
programa. maTi raodenoba da damuSavebis siswrafe 
damokidebulia manqanis konfiguraciaze. axla ganvixiloT 
Windows-sistemis zogadi struqturuli sqema naCvenebia 16.1.1. 
naxazze. 



 
                nax. 16.1.1. 
 

 



 
               
                      nax.16.1.2. 

 
 

16.2.  Windows_is samuSao magida 
 

samuSao magidis marcxena nawilSi (ix. nax.16.1.2.) ganlagebulia 
kompiuterSi arsebuli is ZiriTadi programuli piqtogramebi, 
romlebic saerToa yvela momxmareblisaTvis (magaliTad, My 
Computer, Internet Explorer, Recycle Bin (sanagve kalaTa), 
Network Neighbour (qseluri mezobeli) da a.S. 
piqtograma (Shortcut) aris grafikuli emblema, romelic 
uSualod ukavSirdeba realur, fizikurad arsebul fails 
(programas, dokuments, naxats da a.S.). is SeiZleba iyos papka 
(Folder), .romelSic lokalizebulia (Tavmoyrilia) ama Tu im 
konkretuli momxmareblis an pogramuli paketis failebi. `Tagus~ 
(Mouse) marcxena Rilakis orjer dawkapunebiT ixsneba (Open) es 
papka an amuSavdeba Sesabamisi programa. Tu kursori (isris 



gamosaxuleba) dgas piqtogramaze da `Tagus~ marjvena Rilaks 
erTxel davaWerT, maSin gamoitaneba ekranze meniu (Open, 
Rename, Delete , . . . , Properties). es naCvenebia 16.2.1. 
naxazze. 
 

 
 
nax. 16.2.1. „Tagvis“ marjvena RilakiT gamoitaneba 

meniu sxvadasxva funqciebiT 
 
Start klaviSis gverdiT mTel sigrZeze mdebareobs amocanebis 
paneli. Tu programa aqtiuria (moTavsebulia operatiul 
mexsierebaSi da muSavdeba), maSin misi saxeli moTavsebulia 
am panelze. erTdroulad aq Tavsdeba ramdenime saxeli. 
Mmarjvena kuTxeSi Cans saaTis, klaviaturis Sriftebis 
gadasarTavi (Eninglisuri, De-germanuli Ru-rusuli da a.S.) 
programis piqtogramebi. Tu kursori dgas piqtogramaze (mag., 
nax.16.2.2.), maSin `Tagus~ marjvena RilakiT gamoitaneba 
meniu im funqciebiT, romlebic dasaSvebia am situaciaSi. 
 



 
 

nax. 16.2.2. 
 

16.3.  programebis marTva 
 
Start klaviSidan iwyeba saWiro programuli modelebis 
moZebna da amuSaveba. 16.3.1. naxazze mocemulia misi 
ZiriTadi 
striqonebi: 
 

 
 

nax. 16.3.1.  Start - meniu 
 



 

16.4.  Help _ daxmareba 
 
Windows-operaciuli sistemis cnobari (inglisurad an 
rusulad, Tu paketi rusulia) iZleva TiTqmis yvela sakiTxze mokle 
informacias. Zebnis procedurebi klasificirebuli da 
mowesrigebulia. teqstebSi gamoyenebulia hi perkavSirebis 
(hyperlink) meqanizmi, romelic ierarqiulad daqvemdebarebul 
teqstebs moicavs. 
 

16.5.My Computer da zogierTi servisuli 
programa 

 
  amApapkis gaxsniT vRebulobT fanjaras, romelSic Cans Cveni 
manqanis fizikuri resursebi: diskuri mowyobilobani A:\, B:\, 
C:\, kompaqt-disko D:\, papkebi: printeri (Printers), Control-Panel 
da a.S. aqedan SesaZlebelia TiToeul komponentze gadasvla. 
   magaliTad, C:\ vinCesteris maxasiaTeblebis miReba 
SesaZlebelia C:\-ze `Tagus~ marjvena Rilakis daWeriT da 
meniuSi Properties striqonis arCeviT. 
gamoCndeba misi saerTo (Total) moculoba da Tavisufali 
(Free) darCenili adgili. Printers papkis gaxsniT SeiZleba 
vnaxoT aris Tu ara Cvens manqanaSi 
instalirebuli (Cawerili) konkretuli tipis 
printeris draiveri (programa beWdvisaTvis). 
Tu printeri araa Cawerili, maSin am papkaSi erTi programaostati 
(Wizard) Add-Printer iqneba. misi saSualebiT moxerxdeba axali 
printeris instalireba kompiuterTan. yvela proceduras es servisuli 
programa asrulebs. 
 zogjer saWiroa A:\ moqnili diskos formatireba. amisaTvis 
`Tagus~ marjvena RilakiT SevalT meniuSi da avirCevTYFormat 
.SesaZlebelia disketis swrafi gasufTaveba Canawerebisagan 
(Quick-erase), sruli formatireba (Full) an sistemuri disketis 
Seqmna (Copy files system only). 
 garda am servisuli programebisa, Properties-is Tools meniuSi 
SesaZlebelia diskis Semowmebis (Check now), monacemTa 
arqivebis (Backup now) an defragmentaciis (Defragment now) 



procedurebis Catareba. Ees ukanaskneli diskoze optimalurad 
ganalagebs programebs, rac SesamCnevad imoqmedebs sistemis 
muSaobis siswrafeze. 
 diskuri mexsiereba SeiZleba Semowmdes servisuli programiT 
ScanDisk (diskis Semowmeba). misi amuSaveba SeiZleba 
Semdegi sqemiT: 
Start -> Programs-> Accessories-> System Tools -> ScanDisk 
Semdeg mieTiTeba diskis saxeli; magaliTad, a:\ an c:\ da 
testirebis tipi Standard (standartuli Semowmeba) an Thorough 
(sruli Semowmeba). 
standartuli Semowmebis dros SesaZlebelia diskze 
logikuri struqturebis Secdomebis aRmoCena da Sesworeba. 
esaa dakarguli (`upatrono~) klasterebi, araswori informacia 
failebsa da katalogebis Sesaxeb da a.S. klasterebi formirdeba 
Chkdsk.xxx failebis saxiT fesvur katalogSi Semdgomi 
damuSavebisaTvis (aRdgenisaTvis). 
 sruli Semowmeba damatebiT moicavs diskos fizikuri 
zedapiris (bilikebis) testirebas. Tu aRmoCnda dazianebuli 
adgilebi, sistema Seecdeba informaciis sxva adgilas gadatanas da 
am blokis moniSvnas (bd - bad block). 

 
16.6.  Windows Explorer _ failebis marTva 

 
programa amuSavdeba Start klaviSidan Programs-is gavliT. 
16.6.1. naxazze mocemulia Explorer-is Sesabamisi fanjara. aq 
SesaZlebelia papkebisa da programebis marTva, anu Seqmna, 
waSla, niRbebis dayeneba da damalva, maTi maxasiaTeblebis 
gamotana da a.S. mosaxerxebelia agreTve kopirebis 
manipulaciebis Catareba sxvadasxva diskur mowyobilobaze da 
katalogebze. 
 



 
 

16.6.1.  Windows Explorer – failebis menejeri 
 

16.7.  Control Panel _ ekranis da resursebis 
marTva 

 
esaa fanjara, romelSic Tavmoyrilia Windows-is fizikuri 
da programuli komponentebis marTvis ostati programebi. 16.2.1. 
naxazze Cans misi Sedgeniloba. magaliTad, Add/Remove 
Programs programiT SesaZlebelia ZiriTad sistemas miuerTdes 
(Add) axali sainstalacio paketi an waiSalos (Remove) ukve 
arsebuli programuli paketi. Add/Remove Hardware asrulebs 
imave funqcias, oRond axal/mosaxsnel mowyobilobaze. 
Date/Time _ TariRisa da drois dayeneba. 
Mouse _ `Tagus~ parametrebis dayeneba. 
Keyboard _ SeiZleba amocanebis panelze Sriftebis 
indikatorSi axali fontis (magaliTad 
germanuli, rusuli da a.S.) gamotana. 
Display _ ekranis ferebisa da dacvis saSualebebis 
gansazRvra. 
Regional Settings - qveynis arCeva Tavisi atributebiT (droSa, 
valuta, dro,…... ). 
Passwords _ momxmareblis parolis dayeneba da a.S. 
 



 
16.8.  Accessories _ standartuli programebi 

 
Windows operaciuli sistemis sainstalacio paketi Seicavs 
iseT standartul programebs, rogoricaa: kalkulatori, 
teqsturi redaqtori, grafikuli redaqtori, TamaSebi da a.S. maTi 
meSveobiT SesaZlebelia garkveuli amocanebis Sesruleba da 
garToba. 
 
 

16.9.  Print _ beWdva 
 
teqsturi an grafikuli obieqtis dasabeWdad (magaliTad, 
WordPad, PaintBrush) saWiroa printeri iyos CarTuli da 
redaqtoris meniuSi avirCioT File�Print (an printeris 
gamosaxulebiani piqtograma instrumentebis 
panelze). 
16.9.1.-a,b naxazebze mocemulia dasabeWdad gamzadebuli 
obieqtisaTvis printeris zogierTi parametris SerCeva. 
magaliTad, aqtiuri printeris tipis SerCeva, kopioebis 
raodenoba, furclis formati (A4 Seesabameba 210X297mm), 
furclis vertikaluri (Portrate) an horizontaluri (Landscape) 
mdebareoba, gamosabeWdi gverdebis nomrebi da a.S. bolos OK 
da printeri daiwyebs beWdvas. 
 



 
 

nax. 16. 9. 1. - a 
 



 
 

nax. 16. 9. 1. - b 
 

16.10.  Windows98/00/XP  aucilebeli resursebi  
da  instalacia 

 
Windows operaciuli sistemis instalacia xorcieldeba 
specialuri distributuli kompaqt diskos (an vinCesteris) 
saSualebiT. 
Windows normaluri muSaobisaTvis aucilebelia Semdegi 
resursebi.: 
_ operatiuli mexsiereba 128 Mb (minimum)an 256/512; 
_ procesori Pentium, 800 Mhz an meti (1800/2700); 
_ magnituri disko (vinCesteri) 30, 40, 80 Gb (an meti); 
_ monitori VGA. 
sistemis instalireba moicavs or etaps: 
_ vinCesterze Caiwereba sistemuri kompaqt-diskodan (CD) 
Sesabamisi operaciuli sistema. 
_ sainstalacio paketis katalogSi moiZebneba programa 



Setup.exe da amuSavdeba, danarCens TviT sistema akeTebs. 
nax.16.9.1.-b 
Tu yvelaferma normalurad Caiara, maSin avtomaturad 
Seiqmneba axali Windows katalogi Tavisi qvekatalogebiTa da 
saWiro programebiT. specialuri Custom ofciis miTiTebis 
SemTxvevaSi momxmarebelma TviTon unda gansazRvros 
sainstalacio servisuli da standartuli programebis nusxa. 
 

16.11.Windows-2000 operaciuli sistema 
 

Windows-2000 (Professional) aris stabiluri, qseluri 
SesaZleblobebis paketi. amitom igi moiTxovs absoluturad 
gansxvavebul teqnologias instalirebisaTvis. mas sWirdeba 
aseve meti kompiuteruli resursebi, magaliTad: 
_ operatiuli mexsiereba 256 Mb (minimum); 
_ procesori III, 700 Mhz an meti; 
Windows 2000-is samuSao magida (Desktop) erTi SexedviT 
mxolod vizualurad gansxvavdebaa Windows 98-is samuSao 
magidisagan, magram masze muSaobisas SevamCnevT, rom igi 
ufro gamartivebuli da daxvewilia (nax.16.11.1.-a). 
Windows 98-sgan gansxvavebiT sistemuri monacemebis 
gamoZaxeba Windows 2000-Si SeiZleba My Computer-ze Tagus 
marjvena Rilakze erTxel dawkapunebiT gamosuli menius bolos 
Properties arCeviT. gamoCndeba fanjara horizontaluri meniuTi, 
nax.16.11.1.-b. aq warmodgenilia sistemis sxvadasxva 
parametrebi da konfiguraciebi. menius pirvel nawilSi mocemulia 
informacia personaluri kompiuteris mflobelis, masze arsebuli 
sistemis versiasa da teqnikuri parametrebis Sesaxeb. 
meore Rilakze gadasvliT Cven SegviZlia vnaxoT Cveni 
personaluri kompiuteris qseluri mdgomareoba, misi saxeli 
da qseluri jgufi romelSic igi aris gawevrianebuli. Mmenius nawil 
Hardware-Si warmodgenilia Cveni kompiuteris teqnikuri 
konfiguracia, monacemebi yvela im teqnikur Tu sistemur 
meqanizmze rac dakavSirebulia manqanasTan. aq agreTve 
SegviZlia ganvaxorcieloT axali teqnikis sistemuri Zebna, ris 
Semdegac am teqnikis identifikaciis SemTxvevaSi vaxdenT mis 
sistemaSi integrirebas, anu dayenebas. Hardware fanjris bolos, 



qveda nawilSi moTavsebul Rilakze dawkapunebiT SegviZlia 
vnaxoT momxmarebelTa teqnikuri profilebi, anu erTmaneTisgan 
gansxvavebuli teqnikuri konfiguraciebi. 
 

 
 
nax. 16. 11. 1. – a Desktop-ze Start-meniusTan muSaobis 

fragmenti 
     User Profile gvaZlevs informacias momxmarebelTa siis 
Sesaxeb, Tu ra saxis momxmareblebi arian daregistrirebuli 
sistemaSi, ra moculobis informacia aqvT magnitur diskoze 
da rodis moxda maTi sistemaSi daregistrireba. 
 



 
 

nax. 16. 11. 1. - b 
 

 
 

16.12.  Windows-XP operaciuli sistema 
 

Windows-XP arisPPWindows-2000 da Windows Millenium (es 
ukanaskneli Windows-98 prototipia, iseve rogorc Windows- 
98SE ) sistemebis Semdeg damuSavebuli versia. XP niSnavs 
eXPerience (gamocdilebas). igi gvTavazobs sruliad axal grafikul 
dizains, optimalur funqcionirebas da saimedo muSaobas. 



Windows-XP Txoulobs pentium-IV (III) konfiguracias sakmao 
didi resursebiT. magaliTad, mxolod instalirebisaTvis mas 2Gb 
diskuri mexsiereba da 90 wuTi dro sWirdeba. 
 

16.13.  Windows-NT platforma 
 

Windows-NT aris firmaPMicroSoft-is produqti, romelic 
orientirebuli iyo qseluri operaciuli sistemis funqciebis 
Sesasruleblad. es sistema seriozul konkurencias uwevs cnobil 
Unix-platformas. marTalia igi saimedoobiTa da 
mwarmoeblurobiT CamorCeba Unix-s, magram moxmareba da 
qselis administrireba SedarebiT martivia. 
  amitomac Tvlian, rom Unix-sistema mizanSewonilia 
gamoiyenon komerciul bankebSi, navTobisa da gazis dargis 
sawarmoebSi, agreTve uwyveti sawarmoo ciklis organizaciebsa 
da im sawarmoebSi, romlebisTvisac aucilebelia informaciuli 
usafrTxoebis maRali done. Windows-NT sistemis gamoyeneba 
efeqturia mcire da saSualo zomis sawarmoebisaTvis, 
gansakuTrebiT saofiso procesebis avtomatizaciis mizniT. 
Unix-platforma Txoulobs qselis Zalzed maRalkvalificiur 
specialistebs (gamoTqmac arsebobs `Unix 
ver itans diletantebs ! ~). Windows-NT am TvalsazrisiT 
ufro `komunikabeluria~, gaaCnia momxmarebelze kargad 
orientirebuli servisuli programebi.  
   internetTan samuSaod Windows-NT sistemas gaaCnia 
administrirebis Cadgmuli grafikuli saSualebani. MmarTalia 
dReisaTvis Unix-platformaze agebuli Web-serverebi gacilebiT 
sWarbobs Windows-NT -s, magram ganviTarebis tendenciis 
statistika metyvelebs, rom Windows-NT-ze agebuli saSualo 
zomis Internnet-serverebi sakmarisad efeqturad funqcionirebs. 
Unix-is platformis momxreebma Windows-NT –sTan 
konkurenciis mizniT Seqmnes da aviTareben axal platformas, 
romelic Linux saxeliTaa cnobili. 
Windows-NT platformis detaluri Seswavla calke 
sayuradRebo sagania. Windows-2000 Server versia aris swored 
Windows-NT 4.0 paketis Semdgomi ganviTarebis produqti, 
romelic farTod gamoiyeneba dRes. 



16.13.1,-a naxazze naCvenebia Windows-NT garemoSi sistemuri 
informaciis gamotanis fragmenti Control Panel->System-idan. 
 

 
 

nax. 16. 13. 1. - a 
 
 
MsDos platforma kvlav agrZelebs Tavis arsebobas. igi 
xSirad Seucvlelicaa. magaliTad, Tu MsWindows dazianda, 
xelaxali instalirebisTvis isev `bebia~-MsDos iwyebs manqanis 
`gamococxlebas~ da setup-programamde miRwevas. aseve, Tu 
saWiroa MsDos garemoSi programebis awyoba, Windows 
inarCunebs Tavisi didi `winapris~ samuSao garemos. 16.13.1.-b 
naxazze naCvenebia Windows-MsDos-NC (NortonCommander) 
`interfeisuli samaia~. 
 



 
 

nax. 16. 13. 1. - b 
 
16.14.  LINUX platforma, UNIX-is memkvidre 

 
  1991 wels informatikis fakultetis finelma studentma 
linus torvaldsma (Linus Torvalds) daiwyo Unix _ sistemis 
programebis ageba misi axali versiis misaRebad. Tavis Ria 
programis teqstebs igi aTavsebda internetSi. SemdgomSi mas 
mravali programisti SeuerTda msoflios sxvadasxva kuTxidan da 
erToblivad daiwyes muSaoba Linux proeqtze da mis realizaciaze. 
sistemis saxelwodebac aqedan gamomdinareobs Linux=LINus 
UniX, ase rom Linux SeiZleba sistema Unix –is nairsaxeobad 
miviCnioT. 
  arsebobs Linux-is sxvadasxva paketebi damuSavebuli msoflios 
qveynebis firmebis mier, am sakiTxSi liderad kvlav aSS rCeba.  
  momxmarebelTa Soris didi popilarobiT sargebloben: SuSE  
Linux, Slackware Linux, Debian Linux, RadHat Linux, Mandrake 
Linux, da a. S. 
    Linux operaciuli sistemisaTvis damaxasiaTebelia 
stabiluroba, saimedooba da Semsrulebloba Internet qselSi 
muSaobis farTo SesaZleblobebiT. igi aRiara iseTma cnobilma 
firmebma, rogoricaa: IBM, Compaq, Siemens da a.S. ukve 
Seqmnilia Linux-ze orientirebuli komerciuli programebi Oracle, 
Applix, Corel, da a.S. gansakuTrebiT didi wvlili Linux-is 
popularizaciaSi miuZRvis firma Sun Microsystems, romelmac 
specialurad Linux-isTvis SeimuSava programuli paketi 



StarOffice, romelic dResdReobiT am sistemis ZiriTad saofise 
sistemas warmoadgens. Linux -s aqvs komfortuli grafikuli 
interfeisi, Tumca sistema gamoirCeva grafikul interfeisTa 
mravalferovani arCevniT. 
   amgvarad, Linux aris `birTvi~ yoveli Unix operaciuli 
sistemisaTvis anu Linux Tavsebadia Unix programuli sistemebis 
mTeli speqtrisaTvis. 
     Linux-Si mravladaa samomxmareblo programa. magaliTad, 
saukeTeso gafarToebul versiad iTvleba C/C++ kompilatori, 
interfeisuli garsi, monacemTa damuSaveba, teqstebis redaqtori da 
sxv. Linux dakomleqtebulia PC-personaluri kompiuterebis Unix 
sistemebisaTvis X Window System. 
     Unix da Linux sistemebi TavisTavad sakmaod rTuli da 
moculobiTi dokumentaciiT gamoirCeva. Znelia erT paragrafSi 
yvelafris gadmocema. Cven SevecdebiT minimalurad aucilebeli 
sakiTxebis gadmocemas, rac imedia xels Seuwyobs damwyeb 
momxmarebels pirveli nabijebi gadadgas axal samyaroSi. 
  damatebiTi cnobebis miReba SeiZleba internetis misamarTze: 
http://www.suse.com kaliforniidan da http://www.suse.de 
germaniidan. SuSE - Software- und SystemEntwiklung 
(programuli uzrunvelyofisa da sistemebis warmoeba). 
 
 

16.15.  sistemis instalireba 
 
SUSE Linux-is Tanamedrove versiebis instalirebisaTvis 
personaluri kompiuteris konfiguracia unda akmayofilebdes 
Semdeg minimalur moTxovnebs: 
_ procesori - pentiumi; 
_ Setup-Si kompaqt diskodan (CD ROM) sistemis gaSvebis 
saSualeba; 
_ operatiuli mexsiereba 64 Mb (RAM); 
_ magnituri disko (HD) 150 Mb (minimaluri 
konfiguraciisTvis) da 500 Mb (standartulisaTvis). 
  instalireba xorcieldeba tradiciuli YaST (Yet another 
Setup Tool) paketiT (an grafikulinterfeisiani YAST2-iT). 
ukanaskneli gamoiyeneba pentiumis axali modelebisaTvis. 

http://www.suse.de/


instalaciis procesi imarTeba meniuebiT, romelsac momxmarebeli 
sistemis ama Tu im parametrebis arCeviT pasuxobs. Aucilebelia 
verkveodeT imaSi Tu ramdennairi gziT SeiZleba sistema Linuxis 
CatvirTva. es damokidebulia imaze Tu sad CavwerT LILO(Linux 
Loader)-s, anu Linux-is CamtvirTav nawils. 
LILO Cawera SeiZleba ganvaxorcieloT: 
1. moqnil diskoze (floppy disk). es aris Linux-is CatvirTvis 
yvelaze saimedo, magram neli meTodi. es meTodi vamoiyeneba 
im SemTxvevaSi Tu ar gvsurs SevcvaloT boot-seqtori. 
2. Linux-is pirveladi diskos danayofis boot-seqtorSi. 
am SemTxvevaSi MBR (Master Boot Record) rCeba 
xelSeuxebeli. 
sanam sistemas CavtvirTavT, saWiroa am diskos danayofis 
gaaqtiureba fdisk-is saSualebiT. es CatvirTvis meTodi ar 
aris xelsayreli im SemTxvevaSi roca magnitur diskoze sxva 
sistema gvaqvs dayenebuli, radgan Cven mogviwevs winaswar 
gavaaqtiurod im diskos danayofi romlidanac vapirebT sistemis 
CatvirTvas. es procesi sakmaod Sromatevadia, ase rom, Semdegi 
meTodi ufro xelsayrelia aseT situaciaSi. 
3. Master Boot Record-Si. es sistemis CatvirTvis yvelaze 
moqnili meTodia. im SemTxvevaSi Tu Cven magnitur diskoze 
gvaqvs sistema Windows, LILO Seicnobs mas da Tavis CasatvirT 
sistemaTa meniuSi Seitans Sesabamisi saxeliT, rac moagvarebs 
im problemas romelsac me-2 meTodis ganxilvisas SevexeT. 
davuSvaT, sistema dakompleqtebulia sworad, maSin gadavideT 
misi eqspluataciis reJimze. 
 

16.16.  sistemaSi Sesvla da misgan gamosvla 
 
      Linux-Si SegviZlia SevideT rogorc grafikuli reJimiT, 
aseve teqsturi reJimiT. Tu Cven sistemis dayenebisas amovirCieT 
grafikuli reJimi, maSin sistemis CatvirTvis Semdeg gamoCndeba 
grafikuli konsoli, sadac SevitanT momxmareblis saxelsa da 
parols, xolo Tu Cven amovirCieT teqsturi reJimi, amis gakeTeba 
Sesabamisad Teqstur reJimSi mogviwevs. Gansxvaveba imaSia 
Tu saerTod sistemis romel reJimSi gvsurs Cven muSaoba, 
grafikulSi Tu teqsturSi. 
   arsebobs ornairi momxmarebeli: administratori anu root 



da ubralo momxmarebeli. 
  pirvelis SemTxvevaSi sistemasaTan mierTeba xdeba ase: 
Login: root 
Password: ******** 
  Tu paroli sworadaa miwodebuli, administrators SeuZlia 
muSaobis dawyeba da sistemaSi saWiroebisamebr garkveuli 
parametrebis cvlileba. 
 Cveulebrivi momxmareblis reJimSi (mas ara aqvs raime 
sistemuri cvlilebis ufleba): 
Login: user_7 
Password: ******** 
  Tu logikuri mierTeba normalurad Catarda, maSin unda 
gamoCndes ekranze `mipatiJebis~ simbolo: 
Meliton::~#brZaneba, 
  sadac Meliton konkretuli kompiuteris saxelia, xolo brZaneba 
- konkretuli Sesasrulebeli funqciis saxelia, romelsac 
momxmarebeli miawvdis manqanas. magaliTad, 
Meliton:~# startx. 
     Start brZanebiT miviRebT grafikul interfeisSi muSaobis 
SesaZleblobas (Windows operaciuli sistemis msgavsad). 
grafikuli interfeisidan gamosvla xorcieldeba samuSao 
magidis meniuSi logout brZanebis gamoZaxebiT an RilakebiT: 
Alt+Ctrl+Backspace. 
   kompiuteris gamorTvisaTvis saWiroa Semdegi striqonebi: 
Shutdown -h now gaamzadebs manqans gamosarTavad, xolo 
Shutdown -r now manqanis restartisaTvisaa. agreTve, sistemis 
swrafi gadatvirTvisaTvis SegviZlia avkrifoT reboot. 
 

16.17.  LINUX-is  zogierTi maxasiaTebeli   da  
terminebi 

 
  Windows da MS-Dos sistemebisagan gansxvavebiT Linux 

iyenebs Unix sistemis Taviseburebebs, amitomacaa igi Unix-
Tavsebadi. 
   direqtoriebis gzis (path) misaTiTeblad aq gamoiyeneba 
marjvniv gadaxrili ' / ' sleSi. magaliTad, /home/dev/hdc7… 
nacvlad ' \ ' -isa Dos-Si. 



   buferi (buffer) aris mexsierebis garkveuli adgili, sadac 
Tavsdeba monacemebi maTi Semdgomi mravaljeradi 
gamoyenebis mizniT. Linux -Si arsebobs mravali saxeoba aseTi 
buferebisa. 
   fanjrebis menejeri (windows manager) realizebulia 
X Window System grafikuli interfeisis saxiT. igi amuSavdeba 
startx brZanebiT. 
   ` * ~ da ` ? ~ niSnebi (wildcards). pirveli ugulebelyofs 
ramdenime simbolos, meore ki mxolod erTs. magaliTad, file_*.* 
niSnavs file_1.exe, file_7.dll file_19.txt da a.S. ko?o.txt ki 
koko.txt, koso.txt, koro.txt da a.S. MS Dos msgavsad. 
   birTvi (kernel) aris saerTo sistemis `guli~, masSi 
mimdinareobs yvela procesi: mexsierebis marTva, procesebis 
cxrilTa marTva, multidavalebebis marTva, monacemTa 
masivebze mimarTvis uzrunvelyofa da a.S. 
   terminali (terminal, console). igulisxmeba virtualuri 
terminalebi, romelTa ricxvi Linux-Si 6-ia. momxmarebels 
SeuZlia eqvsi erTmaneTisgan damoukidebeli ekranis 
gamoyeneba. erTSi, magaliTad, teqstur fails awyobs, meoreSi 
programas amuSavebs, mesameSi internetidan gamoaqvs 
informacia da a.S. gadarTvebi erTi terminalidan meoreze xdeba 
Alt+F1,…, Alt+F6 klaviSebiT. me-7 terminali gaTvaliswinebulia 
X11-Tvis, anu grafikuli interfeisisTvis. Alt+F7-iT gadavdivarT 
X11 -Si, xolo ukan 
dabruneba teqstur reJimSi: Ctrl+Alt+F1,…, Ctrl+Alt+F6. 
    muSa gverdi (manpage) _ tradiciulad Unix sistemaSi 
dokumentaciis Sesanaxi adgili. mag., man <keyword> 
gamoiZaxebs miTiTebuli gasaReburi sityviT saWiro dokumentis 
gverds. 
 
16.18.   direqtoriebi da failebi 
 
direqtoriebTan da failebTan muSaoba Linux (Unix) sistemaSi 
msgavsia MS-Dos -is. 
   magaliTad, momxmareblis gio direqtoriaSi yofnisas: 



 
 
gio@meliton:/home/gio>brZaneba 
sadac brZaneba SeiZleba iyos: 
pwd (print working directory) _ gamoaqvs muSa direqtoriis 
saxeli; 
Mkdir Newdir - axali direqtoriis Seqmna; 
rmdir olddir - direqtoriis waSla; 
direqtoriebisa da failebis Sesaxeb informacia miiReba ls 
brZanebiT magaliTad, 
gio@meliton:/home/gio>ls /usr/bin 
gio@meliton:/home/gio>ls -l 
ukanasknelis Sedegad SeiZleba miviRoT aseTi suraTi: 
cxrilis pirvel svetSi moTavsebulia 10-poziciiani 
gamosaxuleba, romlis mniSvneloba ase warmoidgineba: 
cd /usr/bin - direqtoriis Secvla; 
 

 
 
 
mimarTvis uflebis Secvla reJimis cvlilebiT moxdeba: 
>chmode g+rwx linux.info 



g - group, + - Camateba, - - waSla; 
>chmode -w linux.info 
yvelas ekrZaleba am failSi Cawera 
Sedegebis naxva: 
>ls -l linux.info 
>ls *a???.? 
>ls *[a-f]???.? 
>ls *[1,3-5,M-P,a,k]???.? da a.S 
failebis kopireba, saxelis Secvla da waSla: 
>cp file fili_new akopirebs axal failSi. 
>rm -r dir5 Slis dir5 direqtoriaSi yvela 
qvekatalogs da fails (aRdgena SeuZlebelia!). 
>mv file fili_new gadatana saxelis SecvliT. 
    failebis wakiTxva: more (moZraoba teqstSi mxolod qvemoT) 
an less (gverdebad organizebulia). 
  Zebnis brZanebebi: 
>find.-name `file~ eZebs file-s mocemuli katalogidan yvela 
qvekatalogSi name ofciamde. 
>find.-name `*file*~ eZebs file-s Semcvel saxelebs mocemuli 
katalogidan yvela qvekatalogSi. 
>grep `infologik~ file eZebs file-Si teqstiT infologik 
(get regular expression pattern 

 

16.19.   direqtoriebis da failebis arqivireba 
 
gamoiyeneba brZaneba tar (tape archive). igi aarqivebs calkeul 
failebs an failTa katalogebs. 
tar --help-is saSualebiT SegviZlia vnaxoT Tu rogor 
gamoiyeneba tar brZaneba. 
  am brZanebis ZiriTadi ofciebi aris Semdegi: 
-c (create) axali arqivis Seqmna 
-t (table) arqivis Semadgeneli failebis ekranze gamotana. 
-x (extract) dearqivacia 
-v (verbose) arqivirebis procesSi failebis ekranze gamotana 
-f (file) dasaarqivebeli failis saxelis darqmeva, ganisazRvreba 
bolos, rogorc failis saxelis darqmevisaTvis. 
.tgz an .tar.gz _ SekumSuli arqivirebuli failebia. 



.tar _ araSekumSuli arqivia. 
   imisaTvis, rom direqtoria data davaarqivod da davarqvaT 
archivedata.tar Cven aucileblad gvWirdeba -c da -f ofciebi, 
da Tu gvsurs Tvali mivadevnoT daarqivebis process, vumatebT -
v ofcias. 
   daarqivebis procesi warimarTeba Semdegnairad: 
gio@meliton:>tar -cvf archivedata.tar data 
 am arqivirebuli failis dearqivaciisTvis vwerT: 
gio@meliton:>tar -xvf archivedata.tar, 
magram jer adrea, radgan Cven jer es faili ar SegvikumSavs. 
am miznisaTvis gamoiyeneba programa gzip. Semdegi brZanebiT 
vanxorcielebT failis SekumSvas minimalur zomamde: 
gio@meliton:>gzip archivedata.tar 
  amis Semdeg, ls brZanebis saSualebiT vnaxavT, rom 
archivedata.tar failis magivrad gaCnda faili 
archivedata.tar.gz, romelic gacilebiT patara 
moculobisaa vidre misi winapari. 
am failis dearqivaciis procesi gunzip brZanebis 
meSveobiT warimarTeba: 
gio@meliton:>gunzip archivedata.tar.gz, 
isev gamoCndeba archivedata.tar faili, xolo direqtoriis 
dearqivacia xdeba zemoTaRniSnuli brZanebiT: 
gio@meliton:>tar -xvf archivedata.tar 
imisaTvis rom SevamciroT Cveni samuSao, SegviZlia 
gunzip brZanebis magivrad ubralod -z ofcia mivumatoT: 
gio@meliton:>tar -xvzf archivedata.tar.gz 
 
16.20.   failuri sistemis gaxsna-

daxurva 

 
failuri sistemis qveS igulisxmeba: kompaqt disko, flopi, 
magnituri disko, anu is, razec SeiZleba inaxebodes monacemebi. 



mount - am brZanebis saSualebiT SegviZlia gavxsnaT 
nebismieriam brZanebis saSualebiT SegviZlia gavxsnaT 
nebismieri 
failuri sistema, mag: 
gio@meliton:>mount /cdrom 
  es brZaneba kompaqt diskoze arsebul monacemebs gamoitans 
/cdrom direqtoriaSi. 
 imisaTvis, rom gavxsnaT romelime magnituri disko, an erTi 
magnituri diskos romelime danayofi Cven unda vicodeT 
magnituri diskoebis da maTi danayofebis aRmniSvneli 
simboloebi. magaliTad, Tu Cven gvaqvs 2 magnituri disko da 5 
danayofi (3 erTze da 2 moreze), maSin isini aRiniSneba: 
         1. hda hda1, hda2, hda3 
                  2. hdb hdb1, hdb2 
Sesabamisad, imisaTvis, rom gavxsnaT pirveli diskos mesame 
danayofi saWiroa SevitanoT Semdegi brZaneba: 
gio@meliton:>mount /dev/hda3 
Tu gvsurs flopis gaxsna Segvaqvs Semdegi brZaneba: 
gio@meliton:>mount /dev/fd0 
an ubralod: 
gio@meliton:>mount floppy 
failuri sistemis daxurva xdeba umount brZanebis meSveobiT, 
magaliTad: 
gio@meliton:>umount /dev/fd0 
 
 
 
16.21.   informacia sistemis 

mdgomareobis Sesaxeb 

 
df _ vinCesteris gamoyenebis informacia direqtoriebis 
mixedviT. 
free _ informacia operatiuli mexsierebis, buferebisa 
da swap-virtualuri mexsierebis Sesaxeb. 



date _ gviCvenebs dros 
w _ momentaluri informacia, Tu romeli momxmareblebi 
muSaoben, ra xania da ras akeTeben. 
du _ informacia diskos qvekatalogebisa da failebis 
mier dakavebuli mexsierebis Sesaxeb (disk usage). 
kill _ aqtiuri procesis Sewyvetis signali. 
ps _ miuTiTebs momxmareblis mier amuSavebul procesze 
(process status). brZanebiT ps-a agreTve mieTiTeba sxva 
momxmareblebis mimdinare procesebi. 
pstree _ grafikuli ilustracia mimdinare procesebis xisa. 
top _ mocemul momentSi momuSave yvela procesis Cveneba 
sistemis datvirTviT. damTavreba klaviSiT q. 
 
16.22.  kavSiri Ms-Dos da Norton_Commander-

Tan 
 
MS Dos -is brZanebebi Unix sistemaSi CarTulia mtools -paketSi. 
maTi gamoyeneba xdeba MS Dos-is `erTguli~ momxmareblebis 
mier. mtools-Si MS Dos-is yvela brZanebas damatebuli aqvs aso 
` m~. magaliTad, mcd, mcopy, mdel, mdir, mformat, mmd, mrd, 
mread,mren,mtype,mwrite. Midnight_Commander-Si gadasvla  
xorcieldeba brZanebiT: mc. 
 
 
 

16.23.  Unix sistemis brZanebebi 
 
mokled ganvixiloT Unix sistemis brZanebebi: 
cd dirA _ gadasvla dirAAqvekatalogSi. 
cd .. _ asvla zemdgom katalogSi. 
cd /dirB _ gadasvla dirB katalogSi. 
cp file1_from file2_to _ kopireba 1_failisa 2-Si. 
ln [-s] sourse linkname _ aqtiur katalogSi qmnis simboluri 
  kavSiris saxels (linkname). igi miuTiTebs monacemTa 
wvdomis gzas. 
ls [dir] _ katalogis Sedgenilobis gamotana. 
ls-l [dir] _ katalogis detaluri Sedgenilobis 



gamotana. 
ls -a [dir] _ katalogis damaluli failebis 
gamotana. 
mkdir new_dir _ axali katalogis Seqmna. 
more file _ failis teqstis gamotana 
less file _ gverdebad gamotana. 
mv file_from file_to _ failis gadatana an saxelis Secvla. 
rm file _ failis waSla. 
rm -r dirA _ katalogis waSla qvekatalogebiT. 
rmdir dirB _ katalogis waSla, Tu is carielia. 

 
16.24.  Linux-is katalogebi da zogierTi  

brZanebebi 
 
sistemis saerTo gamoyenebis katalogebi Linux-Si Semdegia: 
/bin 
/sbin 
/usr/bin 
/usr/sbin 
/usr/X11R6/bin 
  aq Tavmoyrilia sistemis ZiriTadi brZanebebi. man <command> 
brZanebiT SeiZleba nebismieri brZanebisa da 
programis detalizebuli informaciis miReba. magaliTad, 
gio@linda:>man -t ls | lpr. 
am konstruqciiT SesaZlebelia ls brZanebis Sesabamisi muSa 
(informaciuli) gverdis gamobeWdva. 
 
16.25. Linux-is grafikuli interfeisi 
 
rogorc pirvel TavSi avRniSneT Linux gamoirCeva 
mravalferovani grafikuli interfeisebiT romlebsac msoflios 
sxvadasxva firmebi qmnian. maTgan gamoirCevian: KDE, 
Gnome, Window Maker da a.S.. standartul grafikul interfeisad 
miCneulia KDE (KDE Desktop Enviroment), romelic didi 
popularobiT sargeblobs msoflioSi. KDE-s Desktop grafikulad 
waagavs Windows-is Desktop-s Tumca masze muSaobis princi 
pebi gansxvavdeba, misi Desktop-i ase gamoiyureba: 
 



 
nax. 16. 25. 1. 

16.26.  StarOffice - linuqsis ofisuri 
SesaZleblobebi 

 
   Linux arc ofisuri SesaZleblobebis naklebobas ganicdis, 
firma Sun Microsystems-ma specialurad sistema Linux-isTvis 
SeimuSava arakomerciuli programuli paketi StarOffice, 
romelSic gaerTianebulia dokumentis, saprezentacio, 
eleqtronuli cxrilebis, da sxva mravali redaqtori. 
    StarOffice-s aqvs sakuTari Desktop, romelzec ganlagebulia 
sxvadasxva redaqtorebis gamosaZaxebeli piqtogramebi. igi ase 
gamoiyureba: 
 



   

         
 

nax. 16. 26. 1.  StarOffice Desktop 
 
 
 
   pirvel piqtogramaze orjer dawkapunebiT gamoviZaxebT 
teqstur redaqtors, romelic Microsoft Word-s mogvagonebs. 
es redaqtori Zlieri da bevri SesaZleblobis mqonea, Tumca 
igi ar aris iseTi srulyofili, rogorc Microsoft Word . 
redaqtoris saSualebiT SegviZlia wavikiTxoT Word-is 
dokumentebi (.doc failebi) da aseve SevqmnaT Word-is 
dokumentebi. teqsturi redaqtori ase gamoiyureba: 
 



 
 

nax. 16. 26. 2.  teqsturi redaqtori 
 

piqtograma saxelowodebiT New Spreadsheet-ze dawkapunebiT 
gamoviZaxebT eleqtronul cxrils, romelic Microsoft Excel-s 
waagavs. igi ase gamoiyureba: 
   Semdegi piqtograma saxelwodebiT New Presentation 
prezentaciis redaqtoris gamoZaxebis saSualebaa. visac Microsoft 
PowerPoint-Si umuSavia advilad SeZlebs am redaqtoris 
meSveobiT prezentaciis Seqmnas. RedaqtorSi 
 



 
 

nax. 16. 26. 3. 
 

Tavmoyrilia mravali mza prezentaciis modelebi da teqstur-
grafikuli efeqti. igi ase gamoiyureba: 
 



 
 

nax. 16. 26. 4.  prezentaciis redaqtori 
 
   es rac Seexeba Linux-is ofisur SesaZleblobebs, axla ki 
vnaxoT Linux-is grafikuli SesaZleblobebi. arakomerciuli 
paketebidan gamoirCeva Tavisufali programebis fondis (Free 
Software Foundation) GNU-s mier Seqmnili programa Gimp 
(GNU Image Manipulation Programme). Adobe Photoshop-is 
mcodnesaTvis am programaSi muSaoba sirTules ar 
warmoadgens. Gimp-Si SeiZleba seriozuli grafikuli 
gamosaxulebis Seqmna, misi 
mza efeqtebi sakmaod daxvewilia rac bevrad aadvilebs rTuli 
suraTis Seqmnas. Gimp-is samuSao interfeisi gamosaxulia 
16.26.5. naxazze. 
 



 
 

nax. 16. 26. 5. 
 
 
 

16.27.  Linux-is teqsturi redaqtorebi da 
programuli kodebis ageba 

 
     Unix sistemidan Linux-ma memkvidreobiT miiRo teqsturi 
redaqtorebi vi, emacs, xemacs. C, C++ an Java programis sawyisi 
teqsti SeiZleba aiwyos rogorc am redaqtorebSi, aseve mc 
(Midnight Commander)-Si, es teqsti Semdeg kompilirebul unda 
iqnas operaciuli sistemis brZanebis striqonidan. ZemoT naxsenebi 
redaqtorebi sakuTari princi pebiT muSaoben, amitom maT 
garCevas ar SevudgebiT da mxolod mc-Si programis sawyisi 



teqstis awyobas gavarCevT. ai rogor xdeba C programis Seqmna, 
kompilacia da amuSaveba. mc-Si brZaneba touch-is saSualebiT 
vqmniT sasurveli gafarToebis fails: 
>touch FileName.c 
Seiqmneba faili romelsac gavxsniT F4 klaviSiT, Semdeg 
viwyebT programuli teqstis weras. programuli teqsti mc-Si 
iwereba feradi asoebiT, teqstis yovel nawils, anu programis 
Sesavals, operatorebs Tu sxvadasxva punqtuaciis niSnebs aqvT 
sakuTari feri. im SemTxvevaSi Tu operatori iwereba SecdomiT 
igi kargavs fers, es ki gamoricxavs meqanikur Secdomebs 
programuli teqstis weris dros. teqstis Seqmnis Semdeg imisaTvis 
rom programuli teqsti kompilirebul iqnas mc-s brZanebis 
striqonSi unda avkrifoT: 
> gcc -c FileName.c 
Seiqmneba obieqturi kodis faili FileName.o, amis Semdeg 
vqmniTmuSa, Sesrulebad fails: 
> gcc FileName.o 
Seqmnili failis amuSaveba xdeba am failis gamoZaxebiT. 
C++ programasTan muSaobis procesi msgavsad warimarTeba 
oRond gcc-s magivrad g++ kompilatori gamoiyeneba. 
  axla aRvwerT Tu rogor xdeba java programis Seqmna da 
amuSaveba. vqmniT java fails, vwerT teqsts da Semdeg vaxdenT 
mis kompilacias brZanebiT javac: 
> javac filename.java 
   Seiqmneba class faili filename.class. aRsaniSnavia isic, rom 
programul teqstSi klasisTvis miniWebuli saxeli unda 
emTxveodes class failis saxels. Semdeg xdeba am failis 
amuSaveba: 
> java filename.class 
Sedegis naxva SesaZlebelia F10 klaviSis meSveobiT. 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

KkiTxvebi da savarjiSoebi 
 
1. ras ewodeba kibernetika? CamoTvaleT am 

     mecnierebis problemebi. 
2. ra aris “Savi yuTis” meTodi? 
3. rogoria informaciuli resursebis 

gansakuTrebuloba? 
4. raSi mdgomareobs informaciuli resursebis 

faseuloba? 
5. gadmoeciT cneba “informatikis” daxasiaTeba. 
6. ganmarteT sintaqsuri, semantikuri da 

pragmatuli informaciis formebi. 
7. ganmarteT monacemebisa da informaciis 

zomis meTodebi. 
8. raSi mdgomareobs gansxvaveba cnebebSi 

“informaciis raodenoba” da “monacemTa 
moculoba”? 



9. moaxdineT informatikis arsis formulireba 
rogorc mecnierebis, teqnologiis da 
industriis. 

10. raSi mdgomareobs ZiriTadi Strixebi 
Tanamedrove informaciuli teqnologiebis? 

11. rogoria kompiuteris Seqmnis wina istoria? 
12. rodis Seiqmna msoflioSi pirveli 

kompiuteri? 
13. daasaxeleT ZiriTadi koncefciebi 

kompiuteris agebis, vineris da neimanis 
formulirebiT. 

14. daxazeT neimanis kompiuteris 
funqcionaluri blok-sqema. 

15. ras ewodeba kompiuteris arqiteqtura? 
16. ras ewodeba personaluri kompiuteri? 
17. daasaxeleT personaluri kompiuteris 

ZiriTadi stadiebi. 
18. gadmoeciT sruli daxasiaTeba agm, cgm, ggm 

klasebis. Kkmpiuteris klasifikacia 
daniSnulebis mixedviT. 

19. daasaxeleT gamomTvleli manqanis ZiriTadi 
klasebi da qveklasebi. gadmoeciT zogadi 
daxasiaTeba da gamoyenebis are didi, mcire 
da mikro kompiuterebis. 

20. daasaxeleT mikro-kompiuteris ZiriTadi 
tipebi. 

21. CamoTvaleT mokle daxasiaTeba da 
gamoyenebis are personaluri da portatiuli 
kompiuterebisaTvis. 

22. ras ewodeba Tvlis sistema? 
23. Tvlis rogori sistemebi gamoiyeneba 

kompiuterSi informaciis warmodgenisaTvis? 
24. SeasruleT ramodenime operacia Tvlis 

opobiTi sistemidan Tvlis aTobiT sistemaSi 
da uku gardaqmna. 



25. SeasruleT ramodenime operacia Tvlis 
aTobiTi sistemidan Tvlis orobiT-aTobiT 
sistemaSi gadasavlelad da piriqiT. 

26. mogveciT mokle daxasiaTeba ricxvebis 
warmodgenisa fiqsirebuli da mcuravi 
mZimiT. 

27. warmoadgineT uaryofiTi ricxvebi pirdapir, 
Sebrunebul da damatebiT kodebSi. 

28. SeasruleT Sekrebisa da gamravlebis 
operaciebi ricxvebze fiqsirebuli da 
mcuravi mZimiT. 

29. CamowereT orobiTi ricxvebi da gansazRvreT 
maTi zoma. 

30. ras ewodeba mudmivi da cvladi sigrZis 
monacemebis veli? 

31. ras ewodeba logikis algebra? 
32. ganixileT logikis algebris gamoyenebis 

sfero kompiuterul sistemebSi. 
33. gamoTvliTi sqemebis logikuri sinTezis 

procesis garCeva. 
34. ganixileT logikuri sqemebis OR, AND,NOT, 

NAND struqturuli kostruqciebi. 
35. raSi mdgomareobs fleS-mexsierebis 

elementis stuqturuli Tavisebureba? 
36. daxazeT personaluri kompiuteris blok-

sqema. 
37. gadmoeciT kompiuteris ZiriTadi blokebis 

daxasiaTeba. 
38. ras ewodeba sistemuri salte? 
39. gadmoeciT kompiuteris mexsierebis 

mowyobilobis ierarqia. 
40. gadmoeciT kompiuteris gare mowyobilobebis 

klasifikacia. 
41. daasaxeleT kompiuteris ZiriTadi 

konstruqciuli komponentebi da maTi 
daxasiaTeba. 

42. riT ganisazRvreba kompiuteris warmadoba? 



43. daasaxeleT mikroprocesoris mokle 
daxasiaTeba, misi struqtura, daniSnuleba da 
ZiriTadi parametrebi. 

44. CamoTvaleT Pentium ojaxis 
mikroprocesorebis zogadi daxasiaTeba. 

45. daasaxeleT da axseniT Pentium 
4mikroprocesorebis gansakuTrebuloba. 

46. axseniT keS-mexsierebis daniSnuleba da 
daasaxeleT doneebi. 

47. axseniT sistemuri nabeWdi firfitis roli 
kompiuterSi. 

48. daasaxeleT ZiriTadi mowyobilobebi, 
romlebic ganlagebulia sistemur nabeWd 
firfitaze. 

49. ras ewodeba sistemuri mikrosqema (Cipseti), 
rogor funqciebs asrulebs is? 

50. ras ewodeba Cipsetis CrdiloeTi da 
samxreTi xidebi, rogoria maTi daniSnuleba. 

51. gansazRvreT sistemur nabeWd firfitaze 
damagrebuli mmm –is mikrosqemis 
daniSnuleba. 

52. ras ewodeba interfeisi? 
53. rogor funqciebs asrulebs interfeisi? 
54. gadmoeciT USB saltis daxasiaTeba. 
55. daaxasiaTeT Bluetooth radiointerfeisi. 
56. daaxasiaTeT usadeno interfeisebis ojaxi. 
57. ras ewodeba da sad gamoiyeneba statikuri da 

dinamiuri operatiuli mexsierebebi? 
58. ganmarteT ZiriTadi mexsierebis fizikuri 

struqtura. 
59. ras ewodeba virtualuri mexsiereba? 
60. daaxasiaTeT xist da moqnil magnitur 

diskebze damagroveblebi. 
61. daaxasiaTeT kompaqt-diskebze 

damagroveblebi. 



62. CamoTvaleT monitorebis mravalaspeqtiani 
klasifikacia. 

63. daaxasiaTeT da axseniT videokontroleris 
ZiriTadi gamoyenebis are. 

64. mokled gadmoeciT klaviaturisa da Tagvis 
ZiriTadi saxesxvaobebi. 

65. CamoTvaleT skaneris, digitaizeris, 
ploteris klasifikaciebi da ZiriTadi 
daniSnulebebi. 

66. ras ewodeba multimedia? 
67. CamoTvaleT multimediuri saSualebani. 
68. gadmoeciT mokle daxasiaTeba kompiuteruli 

saSualebebisa, romlebic uzrunvelyofen 
videoteqnologiebs. 

69. daasaxeleT kompiuteris ZiriTadi 
parametrebi misi SerCevis dros. 

70. kompiuteris konfiguraciis swori arCevis 
dros rogori faqtorebi unda iyos 
gaTvaliswinebuli? 

71. CamoTvaleT kompiuteris testirebis 
meTodika. 

72. programuli testirebis dros romel 
ZiriTad parametrebs eqceva gansakuTrebuli 
yuradReba? 

73. CamoTvaleT videosistemebis, ZiriTadi 
mexsierebis, printeris, dikuri mexsierebis, 
klaviaturis, Tagvis, multimediuri 
komponentebis maxasiaTeblebi. 

74. ra aris Laptop da misi daniSnuleba. 
75. ganixileT Noutbuk klasifikacia. 
76. ganixileT jpk, PDA, Organizer funqcionaluri 

SesaZleblobebi. 
77. ratom aris aucilebeli paraleluri 

gamoTvliTi sistemebis Seqmna? 
78. monacemTa teledamuSavebis sistema. 
79. gadmoeciT ISDN,Frame Relay, ATM 

teqnologiebis daxasiaTeba. 



80. ras ewodeba lgq, raSi mdgomareobs misi 
gansakuTrebuleba? 

81. CamoTvaleT Token Ring, ARCNet, Ethernet qseluri 
teqnologiebis maxasiaTeblebi. 

82. gadmoeciT lokaluri qselebis daxasiaTeba, 
romlebic imarTebian OC Windows NT. 

83. ras ewodeba korporaciuli informaciuli 
sistema da rogoria misi ZiriTadi funwcia? 

84. ras ewodeba interneti? GadmoeciT misi 
daxasiaTeba. 

85. CamoTvaleT internetis wselTan mierTebis 
SesaZlo variantebi. 

86. ra aris programuli plaTforma da romels 
icnobT? 

87. MS Windows –is romel versiebs icnobT, 
rogoria maTi ganviTarebis istoria? 

88. ra gansxvavebaa Windows da Windows NT 
versiebs Soris, ras warmoadgens Windows NT 
Workstation da Server? 

89. rogoria MS Windows –is zogadi struqtura, 
ra komponentebisagan Sedgeba is? 

90. risTvis gamoiyeneba MS Windows - > Control Panel? 
91. risTvis gamoiyeneba MS Windows - >Explorer? 
92. risTvis gamoiyeneba MS Windows - >Start Menu? 
93. rogor gamoiyeneba My Computer : Print, FD-Format? 
94. risTvis gamoiyeneba Start - > Programs - > 

Accessories? 
95. risTvis gamoiyeneba Start - >Search/Find? 
96. ra aris Linux plaTforma, rogoria misi 

maxasiaTeblebi? 
97. rogor xdeba Linux-Si Sesvla da gamosvla? 
98. rogor xdeba direqtoriebTan, failebTan da 

failur sistemasTan muSaoba? 
99. ras warmoadgens Linux –is grafikuli 

interfeisi? 



100. ras warmoadgens Linux –is saofise 
programebi? 

101. ras warmoadgens Linux –is teqsturi 
redaqtorebi? 

102. rogor xdeba Linux-Si programuli kodebis 
ageba? 
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