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1.1. zogadi cnobebi 

 

programuli  uzrunvelyofa ewodeba kompiuteruli sis-

temis funqcionirebisaTvis saWiro kompiuteruli programebis, 

procedurebisa da saTanado dokumentaciebis erTobliobas 

(IEEE Std 829—2008) anu, mokled, kompiuteris marTvisaTvis gamo-

yenebul programaTa erTobliobas (programas)(IEEE Std 829-2008).  

moyvanili ganmartebebis Tanaxmad kompiuteruli sistemis pro-

gramul uzrunvelyofas aqvs rTuli struqtura (cxrili 1.1), 
romlis msxvili struqturuli erTeulebia sistemuri pro-

gramuli uzrunvelyofa, instrumentuli programuli uzrunve-

lyofa da gamoyenebiTi programuli uzrunvelyofa. 

 

 

 

 

qselebis muSaobas. misi daniSnulebaa: a) sxva programebisaTvis 
Seqmnas funqcionirebisaTvis saWiro operaciuli garemo; b) 
sa-imedo da efeqturi gaxados kompiuterisa da kompiuteruli 

qslis muSaoba; g) moaxdinos kompiuterisa da kompiuteruli 

qslis aparaturis diagnostireba da profilaqtika; d) Seas-
rulos damxmare teqnologiuri procesebi (failebis kopireba, 

daarqiveba, programebisa da monacemTa bazebi, failebis aRdgena 

da a.S.).   

sistemuri programuli uzrunvelyofa mWidrodaa dakavSire-

buli kompiuterTan da mis ganuyofel nawils warmoadgens. igi 

Sedgeba (ix. cxrili 1.1): sabaziso, servisuli da testuri   
programuli uzrunvelyofebisagan. mokled ganvixiloT TiTo-

euli maTgani.  

I Tavi 

programuli uzrunvelyofis 

funqcionirebis safuZvlebi     

1. sistemuri 

programuli 

uzrunvelyofa 

sistemuri programuli uzrunvelyofa wa- 

rmoadgens programebisa da programaTa ko- 

mpleqsebis erTobliobas, romlebic uzru- 

nvelyofs kompiuterisa da kompiuteruli 



7 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

cxr.1.1.  programuli uzrunvelyofis stuqtura 

III. gamoye-

nebiTi 

progra- 

muli uz- 

runvel-

yofa 

 

 

 

III.3. fun-

qciurad  

orientir- 

ebuli pu 

 

 

 

 

 

 

sxvadasxva sagnobriv sferoSi marTvis amo-

canebis programuli realizebisaTvis ganku-

Tvnili programuli uzrunvelyofa 

 

1)maTematikuri daprogramebisa da analiz-

is, agreTve statistikuri analizis amoca-

nebis gadwyveta; 2) proeqtebis marTva; 3) 
distanciuri marTvis sistemis saganmana-

Tleblo masalebis damuSaveba; 4) biznes-

procesebis sistemaTa modelireba; 5) saeq-
sperto sistemebis garsacmebad da a. S.     

 

III.2. meTo- 

durad or- 

ientirebu-  

lipu 

 

 

 

 

 

 

 

 

 

 

 

 

III.1. saba- 

ziso sain- 

formacio 

teqnolo- 

giebispu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) teqsturi redaqtorebi da procesorebi; 

2) cxriluri procesorebi; 3) monacemTa 

bazebis sistemebi; 4) ofisuri paketebi; 5) 

grafikuli procesorebi; 6) saprezentacio 

redaqtorebi; 7) sagamomcemlo sistemebi da 

a. S.  

 

 

I. sistemu- 

ri prog- 

ramuli uz- 

runvelyo- 

fa (pu) 

 

I.2servisu- 

suli pu 

 

1) antivirusuli programebi; 2) failebis,  

saqaRaldeebis, diskebis arqivatorebi; 3) 

sarezervo kopirebis utilitebi; 4) diske-

bisSMART-revizorebi; 5)antifiSingebi, 

rutkitebisagan dacvis utilitebi da a. S. 

 

 
I.3. testu- 

ri pu 

 

uwesivrobaTa aRmoCena-gasworebisaTvis  

 

I.1. saba- 

ziso pu 

 

operaciuli sistemebi da maTi garsacmebi  

 

programebis avtomatizebulad Semqmneli 

programuli uzrunvelyofa 

 

 

SeniSvnebi 

 

 

 

prog. uzrunvelyofis:  

saxeebi qvesaxeebi 

II. instru-

mentuli 

programu-   

li uzrun-

runvelyofa 

 

 

 
II.3. CASS-sa-

Sualebebi 

 

II.2. dapro-     

gramebis si-   

stemebi  

 

 1) translatorebi; 2) programebis damu-

Savebis garemo; 3) sacnobaro programebis 

biblioTekebi, 4) gammarTvelebi; 5) kavSi-

rebis redaqtorebi da a. S.  

 

 

II.1. dapro-     

gramebis  

enebi  

 

daprogramebis dabali da maRali donis  

enebi 
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█  I.1.sabaziso programuli uzrunvelyofa kompiuterSi ax-

dens informaciis damuSavebis procesis organizebas da gamoye-

nebiTi programebisTvis qmnis normalurad funqcionirebisaTvis 

saWiro garemos. maT miekuTvneba operaciuli sistemebi da 

maTi garsacmebi. 
█ I.2. servisuli programuli uzrunvelyofa ewodeba saba-

ziso programuli uzrunvelyofis SesaZleblobebis gamafarTo-

vebeli programebisa da programuli kompleqsebis erTobliob-

as. masSi gaerTianebulia: a)antivirusuli programebi; faile-

bis, saqaRaldeebisa da diskebis arqivatorebi;  b) sarezervo 
kopirebis utilitebi, diskebis SMART-revizorebad wodebuli 

utilitebi; g) antifiSingebi, rutkitebisagan dacvis utili-

tebi da a. S. 

 
gavecnoT servisul programul uzrunvelyofaSi Semaval progra-

ma-utilitebs, romlebic 1.1 cxrilSia CamoTvlili. utilita aris 
sistemis momsaxurebisa da muSaobis optimzebisaTvis gankuTvnili da-
mxmare programa, romelic wyvets amocanebs, romelTa gadawyveta 
Tavad sistemas ar SeuZlia. aseTi programebis umravlesoba gankuT-
vnilia failuri sistemisa da diskebis momsaxurebisaTvis, Tumca ar-
sebobs kompiuteruli virusebisagan sistemis damcavi utilitebic. 
Tavdapirvelad utilita patara programas warmoadgenda. dReisaTvis 
utilitebis moculoba ramdenime aTeul megabaits aRwevs da sirTu-
liT mxolod saofise paketebs Camouvardeba. adre Tu mas mxolod 
erTi an ori operaciis Sesruleba SeeZlo, axla igi gacilebiT met 
operaciebs asrulebs.    

■ antivirusuli programa ewodeba specializebul programas, ro-
melic gankuTvnilia, kerZod, kompiuteruli virusebis, zogadad ki 
mavned wodebuliarasasurveli programebis aRmosaCenad da aseTi 

programebiT „dainficirebuli“ (modificirebuli) failebis aRsadge-
nad, agreTve profilaqtikisaTvis – „dainficirebuli failebis an 

operaciuli sistemis aRsadgenad. kompiuteruli virusi mavne pro-
gramuli uzrunvelyofis saxeobaa, romelsac SeuZlia Seqmnas saku-
Tari Tavis asli da Canergos igi sxva programebis kodSi, sadatvir-
To seqtorebSi, agreTve sakuTari Tavis asli gaavrcelos kavSiris 
arxebiT. kodi ewodeba raime sasruli alfabetas simboloebis sasru-
li mowesrigebuli simravlis urTierTcalsaxa asaxvas informaciis 
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gadacemis, Senaxvis an gardaqmnis kodirebisaTvis gamosayenebeli sim-
boloebis, rogorc wesi, ufro farTo simravleze, romelic saval-
debulo araa iyos mowesrigebuli.   

■ arqivacia ewodeba mexsierebis ekonomiis mizniT erTi an ramde-
nime failSi arsebuli monacemebis SekumSvasa da erT saarqivo fail-
Si am SekumSuli monacemebis ganTavsebas. monacemebis arqivacia mniS-
vnelovani danakargebis gareSe im failebis fizikuri zomebis Semci-
rebaa, romlebSic Seinaxeba monacemebi. arqivatori ewodeba progra-
mas (programis kompleqss), romelsac SeuZlia rogorc SekumSos fa-
ili, ise SekumSuli faili daabrunos sawyis mdgomareobaSi (aRad-
ginos igi. arqivatorebs zogjer Camlagebel (SemfuTav) utilitebsa 
da samomxmareblo programebsac uwodeben, romlebic saSualebas gva-
Zlevs failis asli SekumSuli saxiT movaTavsoT saarqivo failSi. 

■ sarezervo kopirebis utilita warmoadgens programas, romelic 
sxva mzidze qmnis sawyisi informaciis asls (Backu.) da SeuZlia as-
lidan sawyisi monacemebis aRdgena. aseTi utilitaa, magaliTad,Han-

dy Backup. 
■ diskebis SMART-revizorebad wodebuli utilitebi. inglisu-

ri abreviatura SMART (Self-Monitoring,Analysis and Reporting Technology) 

gaiSifreba rogorc „TviTkontrolis, analizisa da angariSgebis teq-
nologia”.  

aRniSnuli utilita gamoiyeneba TviTdiagnostirebis CaSenebuli  
aparaturis meSveobiT xisti mdgomareobis Sefasebisa da misi mwyo-
bridan gamosvlis winaswarmetyvelebisaTvis. aRniSnuli teqnologia 
ATA-sa da misi ufro Tanamedrove SATA-s protokolis nawilia. 
ATA (Advanced Technology Attachment– mowinave gamoyenebiTi teqnolo-
gia) warmoadgens kompiuterTan damgroveblis (xisti diskisa da op-
tikuri diskosatarebis) mierTebis paralelur interfeiss. SATA 

(Serial ATA– mimdevrobiTi ATA) aris ATA interfeisis ganviTareba 
romelic axdens informaciis mimdevrobiT gacvlas. misi gamoCenis 
Semdeg ATA-m miiRo saxelwodeba PATA (Parallel ATA). 

dReisaTvis farTod gavrcelebuli USB „fleSkebSi“ xSirad ver 
gamoiyeneba SMART-revizorebi, radgan isini sul sxva protokolzea 
dafuZnebuli. arsebobs SAT specifikis Sesabamisad momuSave SATA-

USBgadamyvani, romelTaganac zogierTi maTgani aRniSnuli utili-
tis gamoyenebis saSualebas gvaZlevs. 

■  rutkitebisagan Tavdacvis utilitebi. rutkiti (Rootkit) aris 
sxvadasxva gziT (internetidan miRebuli programidan an werilis 
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failidan) kompiutrSi SeRwevis unaris mqone mavne programa. kompi-
uteris momxmareblis mier Catarebuli manipulaciis meSveobiT rut-
kiti gaaqtiurdeba da SeiZens kompiuteris marTvis unars. antiviru-

sul programebs SeuZlia rutkiti kompiuterSi SeRwevis etapze „ga-
moiWiros“ da gaauvnvebelyos. am dros rutkiti Tu ar iqna gauvnebe-
lyofili da gaaqtiurda, maSin antivirusi dakargavs misi aRmoCenis 
unars. gaaqtiurebuli rutkitis meSveobiT hakers (mavne programis 
gamavrcelebel pirovnebas) SeuZlia kompiuteridan miiRos misTvis 
saWiro nebismieri informacia, marTos kompiuteri da Seasrulos 
sxvadasxva TaRliTuri qmedebebi.  

rutkitebisagan Tavdacvis utilitebi saSualebas gvaZlevs vebr-
ZoloT rutkitebs. aseTi utilitas erT-erTi saxea Kaspersky Virus 

Removal Tool 2015.  

 

█ I.3. testuri programuli uzrunvelyofa gankuTvnilia 

kompiuterisa da kompiuteris qslis muSaobis procesSi war-

moSobili Secdomebis diagnostirebisa da gasworebisaTvis. 

 

 

 

 

bebis erTobliobas. mas miekuTvneba (ix. cxrili 1.1) daprogra-
mebis enebi da sistemebi, agreTve programebis Seqmnis proces-

is avtomatizebisaTvis gankuTvnili CASS (Computer Added  Softwa-

re Engineering)-saSualebebi. mokled ganvixiloT TiToeuli maT-

gani. 

█ II.1.daprogramebis ena warmoadgens kompiuteruli pro-

gramebis Casawerad gankuTvnil formalur enas. 

zemoT moyvanil ganmartebaSi gamoyenebuli formaluri ena 
ewodeba sasruli alfabetaTi Sedgenili sasruli raodenobis 

sityvebis simravles, xolo kompiuteruli programa – kompi-
uteruli instruqciebisa da monacemebis kombinacias, romelic 

gamoTvliTi teqnikis aparaturul uzrunvelyofas sWirdeba 

gamoTvlebisaTvis an marTvis funqciebis Sesasruleblad. 

 daprogramebis ena gansazRvravs leqsikur, sintaqsur da 

semantikur wesebs, romlebic saWiroa programis gare saxis 

2. instrument- 

li programu- 

li uzrunvel-

yofa 

instrumentuli programuli uzrunvelyo- 

fa ewodeba axali programuli produqtis 

Seqmnis, gamarTvisa da danergvisaTvis saWi- 

ro programebisa da programuli saSuale- 

https://support.kaspersky.ru/viruses/kvrt2015
https://support.kaspersky.ru/viruses/kvrt2015
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Camoyalibebisa da kompiuteris mier im moqmedebebis Sesasru-

leblad, romlebsac gansazRvravs daprogramebis ena. 

█ II.2.daprogramebis sistemis mxardaWeriT sruldeba pro-

gramebis Sesaqmnelad saWiro samuSaos yvela etapi; kerZod, 

daprogramebis enaze Caiwereba sawyisi kodi; Sesruldeba kom-

pilaciis, interpretaciisa, dokumentirebisa da Tanmxlebi 

programuli produqtebis formirebis procesebi. misi erT-er-

Ti ZiriTadi komponentia daprogramebis enis translatori. 
igi specialur programaa, romelic daprogramebis enaze dawe-

ril teqsts gadaTargmnis konkretuli kompiuteris samanqano 

enaze; Targminis gamoyenebul xerxze damokidebulebiT tran-

slatorbi iyofa kompilatorebad da interpretatorebad.  
 
kompilatori sawyis enaze dawerili programis yvela sityvas saTiTaod 

gadaTargmnis samanqano (orobiT) enaze, miRebuli sityvebis kompilaciis 
gziT warmoqmnis samanqano enaze daweril programas, romelic Seinaxeba di-
skze. kompiuters mxolod diskze Senaxuli aseTi programis Sesruleba 
SeuZlia.  

intrepretatori samanqano enaze Targmnili TiToeul sityvis Sesabamis 
brZanebas kompiuteri dauyovnebliv asrulebs:PTargmnili brZanebebi (sity-
vebi) ar kompilirdeba da diskze ar Seinaxeba.  

 

█II.3.CASS (Computrt  Added  Software  Engineering)-saSualebebi (ix. 
cxrili 1.1) programebis Seqmnis procesis avtomatizebisa- 

Tvis gamoiyeneba.  

 

 

 

gankuTvnili urTierTdakavSirebuli programebis kompleqss. 

gamoyenebiTi programuli uzrunvelyofa miekuTvneba uSual-

od momxmareblisaTvis gankuTvnili programuli produqtebis 

ufarToes klass. igi (ix. cxrili 1.1) moicavs sabaziso sain-
formacio teqnologiebisaTvis gankuTvnil, agreTve meTodur-

ad orientirebul da funqciurad orientirebul (sagnobriv) 

programul uzrunvelyofebs. mokled ganvixiloT TiToeuli 

maTgani. 

gamoyenebiTi programuli uzrunvelyo- 
fa ewodeba konkretul sagnobriv sferoSi  

garkveuli klasis amocanebis gadasawyvetad 

3. gamoyenebiTi 

programuli 

   uzrunvelyofa 
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█ III.1. sabaziso sainformacio teqnologiebis programuli 
uzrunvelyofaSi gaerTianebulia sxvadasxva sainformacio sis-

temis urTierTgansxvavebuli klasis amocanebis gadasawyvetad 

gankuTvnili farTo speqtris programebi. isini pirobiTad Se-

iZleba davyoT (ix. cxr. 1.1): a) teqstur redaqtorebad da 
procesorebad; b) cxrilur procesorebad; g) monacemTa bazeb-
is mmarTvel sistemebad; d) saofise tipis integrirebul pake-

tebad; e) grafikul procesorebad; saprezentacio redaqtore-

bad; v) sagamomcemlo sistemebad da a. S.  

█ III.2. meTodurad orientirebuli programuli uzrunvel-
yofa saSualebas gvaZlevs, amocanebis gadasawyveti meTodebi 

da modelebi gamoviyenoT am amocanebis warmomSobi sagnobrivi 

sferosagan damoukideblad. mis mier gadasawyveti sakiTxebis 

nawili 1.1 cxrilSia CamoTvlili. 

█ III.3. funqciurad orientirebuli (sagnobrivi) programu-
li uzrunvelyofa gamoiyeneba sxvadasxva sagnobrivi sferos 

mmarTvelobiTi amocanebis programuli realizebisaTvis. maga-

liTad, samrewvelo warmoebis, savaWro organizaciis, saganman-

aTleblo dawesebulebis da a. S. marTvis avtomatizebuli sis-

temebisaTvis.  

 

 

lis meSveobiTac sxva programuli uzrunvelyofas (operaci-

uli sistemas) garkveuli mowyobilobis aparaturul mowyobi-

lobasTan SeRwevis SesaZlebloba eZleva. operaciuli sistemis 

yidvisas Cven masTan erTad gvewodeba kompiuteruli sistemis 

muSaobisaTvis aucilebeli aparaturuli mowyobilobebis sa-

kvanZo komponentebis draiverebi. oRond zogierTi iseTi mowy-

obilobebisaTvis, rogoricaa videobaraTi an printeri, SeiZ-

leba dagvWirdes Cveulebriv am mowyobilobebis mwarmoebleb-

is mier damuSavebuli specialuri draiverebi. 

zogadad savaldebulo ar aris draiveri urTierTzemoqmede-

bdes aparaturul mowyobilobasTan, mas SeuZlia maTi mxolod 

imitireba (aseTia, magaliTad, printeris draiveri, romelsac 

Canaweri programidan failSi gamoaqvs), mowyobilobebis marT-

draiveri (ing. driver – mZRoli) ewodeba kom- 

piuterul programul uzrunvelyofas, rom- 

 

4. draiveri 
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vasTan daukavSirebeli programuli servisebis miwodeba da a. 

S.        

 

1.2. operaciuli sistemis daniSnuleba da 

organizebis ZiriTadi principebi 

 

literaturaSi ar arsebobs operaciuli sistemis sayovel-

Taod miRebuli da kompaqturi gansazRvreba. britanelma mecni-

erma d. u. baronma (D. W. Barron, 1935-2012) wina saukunis 70-ian 
wlebSi, rodesac operaciuli sistemebis gamoirCeoda didi 

mravalferovnebiT, operaciuli sistemis Sesaxeb moxdenilad 

SeniSna: „me ar vici ra aris igi, magram mas vcnob danaxvisTa-

nave“. amis Semdeg mdgomareoba mniSvnelovnad ar Secvlila. 

erTi mxriv, „saerTo daniSnulebis“ sistemebi – Unix, Windows 

XP, z/OS  erTmaneTs ise hgavs, rom saqme anegdoturic xdeba:x-

Ope konsorciuma 1998 wels OS/390 sistemas Cautara testi-

reba, romelmac gvaCvena, rom mas SeiZleboda miniWeboda Unix–

is saxeli; amasTanave, CamoiTvleba operaciul sistemebad wo-

debuli aTze aranaklebi programa, romlebsac erTmaneTTan Za-

lian cota ram aqvs saerTo, xolo PIC mikrokontrolerisaT-

vis arsebobs 1,5 gverdiani asembleruli listingi amayi saxe-

lwodebiT „realuri drois operaciuli sistema“. mxedvelo-

baSi Tu miviRebT 1993 wels wamowyebul „Setevas“ opera-
ciul sistemad Windows 95/98/ME-ebis armiCnevis Sesaxeb, Se-

gviZlia davaskvnaT, rom d. baronisagan gansxvavebiT bevrs da-
naxvis Semdegac uWirs operaciuli sistemis cnoba. 

operaciuli sistemis gansazRvrebis formulirebaSi SeiZle-

boda CamogveTvala mis mier Sesasrulebeli funqciebi, magram 

vinaidan operaciul sistemebad wodebul konkretul program-

ul produqtSi SeiZleba zogierTi maTgani ar sruldebodes, 

amitom umjobesad miviCnieT operaciuli sistema vuwodoT 

kompiuteris aparaturis gamoyenebis SesaZleblobis uzrunvel-

myofi programebis erTobliobas. amsterdamis Tavisufali uni-

versitetis profesoris e. tanenbaumis (A. S. Tanenbaum, 1944) mox-
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denili gamoTqmis Tanaxmad operaciuli sistema warmoadgens 

programebis kompleqss, romelic kompiuteris aparaturul si-

maxinjes gardaqmnis silamazed da amiT kompiuterTan urTi-

erTobisaken monusxuliviT gvizidavs. 

gamoyofen operaciuli sistemis Semdeg ZiriTad funqciebs: 

■ momxmareblis interfeisis gansazRvra; 

■ momxmareblebs Soris aparaturuli resursebis ganawi-

lebis uzrunvelyofa; 

■ saerTo monacemebTan muSaobis SesaZleblobis uzrunvel-

yofa; 

■ saerTo resursebTan momxmarebelTa daSvebis dagegmva; 

■ Setana/gamotanis operaciebis efeqturad Sesrulebis uz-

runvelyofa; 

■ Secdomebis SemTxvevaSi rogorc informaciis, ise gamo-

TvliTi procesis aRdgena. 

 operaciuli sistemis gankargulebaSia aqtiuri da pasiuri 

resursebi. aqtiuri resursi ewodeba mmarTvel, xolo pasiuri 
resursi - marTvad resursebs. aqtiuri resursebia: kompiute-
ris operatorebi, gamoyenebiTi da sistemuri damprogrameble-

bi, administratiuli personali, momxmareblis programebi. pa-

siuri resursebia: procesorebi, mexsiereba, Setana/gamotanis 

mowyobiloba, monacemebi. 

operaciuli sistema kompiuteris aqtiur da pasiur resur-

sebs Soris asrulebs Suamavalis funqcias. misi muSaoba Camo-

hgavs adreul gamomTvlel manqanebTan momuSave operatorebis 

muSaobas, romlebic Suamavlis funqciebs asrulebdnen davale-

baTa SemkveT klientebsa da eleqtronul gamoTvlel manqanas 

Soris. 

arsebobs operaciuli sistemebis klasificirebis ramdenime 

varianti. erT-erTi maTganis blokuri sqema 1.1 naxazzea moyva-
nili. aRniSnuli sqemis Tanaxmad klasificireba moxdenilia 

oTxi ZiriTadi niSnis, kerZod, resursebis marTvis algoriTme-

bis Taviseburebebs, aparaturuli platformis Taviserebebis, 

operaciuli sistemis gamoyenebis sferoebisa da operaciuli 
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sistemis agebis koncefciis mixedviT. mokled ganvixiloT Ti-

Toeuli maTgani 

   █  I.resursebis marTvis algoriTmebis Taviseburebe-

rebi.  kompiuteris pasiuri resursebis marTvis algoriTmebis 

efeqturobaze mniSvnelovanwiladaa damokidebuli mTlianad 

operaciuli sistemis efeqturoba. amitom operaciuli sistem-

is daxasiaTebisas xSirad mohyavT procesorebis, mexsierebis, 

gare mowyobilobebis samarTavad operaciuli sistemis mier 

Sesasrulebeli funqciebis realizaciis Taviseburebebi. SevniS-

navT, rom arsebuli resursebidan (procesori, mexsiereba, fa-

ilebis sistema da Setana/gamotanis mowyobilobebi) 1.1. naxaz-
ze klasificireba moxdenilia mxolod procesoris marTvis 

algoriTmebis Taviseburebebis mixedviT.     

 operaciuli sistemis mier procesoris marTvis gamoyenebu-

li algoriTmis Taviseburebaze damokidebulebiT operaciuli 

sistemebi iyofa (ix. nax.1.1) erTamocanur da mravalamocanur, 

erTsamomxmareblo da mravalsamomxmareblo sistemebad. mokled 

davaxasiaToT TiToeuli maTgani. 

■ erTamocanuri operaciuli sistema ZiriTadad momxmare-

blisaTvis virtualuri manqanis miwodebis funqcias asrulebs, 

riTac advilsa da mosaxerxebels xdis kompiuterTTan momxma-

reblis urTierTobis process; garda amisa, aRniSnuli sistema 

marTavs periferiul mowyobilobebs, failebs da uzrunvel-

yofs kompiuterTan momxmareblis urTierTobas. 

■ mravalamocanuri operaciuli sistema asrulebs zemoT 

CamoTvlil yvela funqcias da, garda amisa, kompiuterSi erT-

droulad mimdinare procesebs Soris anawilebs iseT re-

sursebs, rogoricaa procesoruli dro, operatiuli mexsiere-

ba, failebi da gare mowyobilobebi. 

kompiuterSi mimdinare ramdenime process Soris proceso-

ruli drois ganawilebis gamoyenebuli xerxi mniSvnelovanwi-

lad gansazRvravs operaciuli sistemis specifikas. mravalamo-

canurobis realizaciis arsebul variantebidan 1.1 naxazze ga-
moyofilia ori jgufis algoriTmebi, romelTa drosac reali-

zdeba: 
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2) gamZevebadi mravalamocanuri operaciuli sistema(Win-

dows NT,OS/2, UNIX).  
isini erTmaneTisagan ZiriTadad procesebis dagegmvis cen-

tralizaciis xarisxiT gansxvavdeba. pirvel SemTxvevaSi pro-

cesebs mTlianad gegmavs operaciuli sistema, xolo meore 

SemTxvevaSi – erToblivad operaciuli sistema da gamoyenebi-

Ti programa. aragamZevebadi mravalamocanurobis dros aqti-

uri procesi sruldeba manam, sanam igi Tavad ar gadascems ma-

rTvas operaciul sistemas (morigi momzadebuli procesis am-

orCevis mizniT). gamZevebadi mravalamocanurobis dros erTi 

procesidan meoreze gadarTvis gadawyvetilebas erTpirovnu-

lad operaciuli sistema iRebs. 

mravalsamomxmareblo reJimis mxardaWeris mixedviT arse-

bobs  ori saxis operaciuli sistema (ix. nax. 1.1): 
1) erTsamomxmareblo operaciuli sistema (MS-DOS, Win-

dows 3.x, OS/2-is adreuli versiebi); 
2) mravalsamomxmareblo operaciuli sistema (UNIX, Win-

dows NT). 

mravasamomxmareblo operaciuli sistema erTsamomxmareblo 

sistemisagan ZiriTadad imiT gansxvavdeba, rom masSi TiToeuli 

momxmareblis kuTvnili informacia daculia sxva momxmareb-

lis arasanqcirebuli SeRwevisagan. xazgasasmelia is garemoeba, 

rom yvela mravalamocanuri operaciuli sistema ar aris mra-

valsamomxmareblo da, aseve, yvela erTsamomxmareblo sistema 

ar aris erTamocanuri.  

■ multiprocesoroba niSnavs informaciis damuSavebis pro-
cesSi mravali (ramdenime) procesoris monawileobas. igi ar-

Tulebs resursebis marTvis algoriTmebs. multiprocesorebi 

gamoiyeneba IBM firmis mier damuSavebul OS/2, „Microsoft“ 
firmis mier damuSavebul Windows NT, „Novell“ firmis mier 
damuSavebulNetWare da mraval sxva operaciul sistemaSi.  

multiprocesocesoruli arqiteqturiis mqone sistemaSi 

gamoTvliTi procesis organizebis xerxze damokidebulebiT 

ganasxvaveben (ix. nax. 1.1) asimetriul da simetriul opera-

raciul sistemebs. 
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■ asimetiuli multiprocesoruli sistema nawilobrivadaa 

decentralizebuli: gamoyenebiT amocanebs masSi erTi proceso-

ri anawilebs danarCen procesorebs Soris; simetriuli mul-
tiprocesoruli sistema mTlianadaa decentralizebuli: igi 

iyenebs procesorebis mTel puls, romelsac anawilebs siste-

mur da gamoyenebiT amocanebs Soris.  
SevniSnavT, rom inglisuri sityva Pool  anu puli niSnavs „fonds“, 

„jgufs“. saerTo procesori ewodeba fizikur procesorebs, romelTa pro-

cesoruli simZlavre ramdenime logikur ganyofilebebis mier aris ganawile-

buli. ramdenime logikur ganyofilebebs Soris fizikur procesorTa proce-

soruli simZlavris ganawilebas Micro-Partitioning ewodeba. saerTo pulSi 

Semavali procesorebi SeiZleba nawil-nawil miiTvisos logikurma ga-

nyofilebebma. 

█  II. aparaturuli platformebis Taviseburebebis 

mixedviTganasxvaveben (ix. nax. 1.1): personaluri kompiutere-

bisaTvis, mini-kompiuterebisaTvis, meinfremebisaTvis, klaste-

rebisaTvis, CaSenebuli kompiuterebisaTvis da kompiuteruli 

qselisaTvis gankuTvnil operaciul sistemas. zemoT CamoT-

vlil sistemebs SeiZleba davumatoT serverebisa da smart-ba-

raTebis operaciuli sistemebi. 

█ III. operaciuli sistemis gamoyenebis garemos Tavise-

burebebzedamokidebulebiT mravalamocanuri operaciuli si-

stemebi misdami wayenebul efeqturobis kriteriumze dayrdno-

biT iyofa (ix. nax. 1.1):  
1) paketuri damuSavebis operaciul sistemebad; 

2) drois dacalkevebis operaciul sistemebad; 

3) realuri drois operaciul sistemebad. 

■ paketuri damuSavebis operaciuli sistemebiZiriTadad 

gamoTvliTi xasiaTis amocanebis gadasawyvetadaa gankuTvnili. 

misdami SerCeulefeqturobis kriteriumia maqsimaluri gamta-

robis unaris uzrunvelyofa, e. i. drois erTeulSi maqsima-

luri raodenobis amocanebis gadawyveta.  am kriteriumis Se-

sabamisad paketuri damuSavebis sistemebSi gamoiyeneba funqci-

onirebis Semdegi sqema: muSaobis dasawyisSi formirdeba dava-
lebaTa paketi, romelSic TiToeuli amocana Seicavs siste-

muri resursebisaTvis wasayenebel moTxovnebs. davalebaTa am 
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paketisagan formirdeba multiprogramuli narevi, e. i. erT-
droulad Sesasrulebeli amocanebis simravle. erTdroulad 

Sesasruleblad SeirCeva amocanebi, romlebic resursebs iseT 

gansxvavebul moTxovnebs wauyenebs, rom kompiuteris yvela 

mowyobiloba balansirebulad iqnes datvirTuli; magaliTad, 

multiprogramul narevSi sasurvelia erTdroulad Sevides 

gamoTvliTi amocanebi da intensiuri Setana/gamotanis mqone 

amocanebi. amgvarad, davalebaTa paketidan TiToeuli axali da-

valeba amoirCeva sistemaSi warmoqmnil situaciaze damokide-

bulebiT, e. i. amoirCeva  „xelsayreli” („momgebiani”) davale-

ba. maSasadame, aRniSnul operaciul sistemebSi drois garkve-

ul periodSi ama Tu im programis Sesruleba garantirebuli 

ar aris. paketuri damuSavebis sistemebSi procesori erTi am-

ocanis Sesrulebidan meoreze mxolod maSin gadairTveba, ro-

desac aqtiuri amocana Tavad ityvis uars procesorze, maga-

liTad imisaTvis, rom Seasrulos Setana/gamomotanis operacia. 

amitom erTma amocanam SeiZleba Zalian didi xniT daikavos 

procesori, ris Sedegadac SeuZlebelia interaqtiuli amoca-

nebis Sesruleba. amgvarad, kompiuterTan, romelzec dayenebu-

lia paketuri damuSavebis sistema, momxmareblis urTierToba 

daiyvaneba imaze, rom igi dispetCer-operators Caabarebs dava-

lebas da pasuxs miiRebs mxolod mas Semdeg, rodesac kompi-

uteri daamTavrebs davalebaTa mTeli paketis Sesrulebas. es 

amcirebs momxmareblis muSaobis efeqturobas. maSasadame, pake-
turi damuSavebis operaciuli sistemis naklia is, rom momxma-
rebeli-damprogramebeli izolirebulia misi amocanebis damu-

Savebis procesisagan.  

■ dacalkevebuli drois operaciuli sistemebi (mag., UNIX, 

RT/11) Seiqmna paketuri damuSavebis operaciuli sistemisaTvis 

damaxasiaTebeli zemoT aRniSnuli naklis aRmosafxvrelad. mi-
si efeqturobis kriteriumia ara maqsimaluri gamtarobis una-

ris, aramed momxmareblis muSaobis efeqturobis uzrunvel-

yofa.  

sistemis efeqturobis dacalkevebuli drois operaciuli 

sistemis TiToeul momxmarebels gamoeyofa individualuri te-
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rminali, romlidanac mas SeuZlia dialogi gamarTos sakuTar 

programasTan. aseT sistemaSi TiToeul amocanas eTmoba proce-

soruli drois mxolod kvanti, amitom igi didi xnis ganmav-

lobaSi ver ikavebs procesors da pasuxis dro misaRebi xdeba 

momxmareblisaTvis. sakmaod mcire sididis kvantis SerCevis 

SemTxvevaSi erTsa da imave manqanasTan momuSave yvela momxmar-

ebels eqmneba STabeWdileba, rom TiToeuli maTgani erTpirov-

nulad flobs manqanas. naTelia, rom dacalkevebuli drois 

operaciul sistemas paketur sistemaze ufro naklebi gamta-

robis unari gaqvs, radgan igi asrulebs ara im amocanas, ro-

melic misTvis „momgebiani”, aramed erTdroulad yvela maT-

gans, da, garda amisa, erTi amocanidan meoreze xSiri gadarT-

Tvebi damatebiT zrdis procesoris zednadeb xarjs. samagier-

od izrdeba momxmareblis muSaobis vefeqturoba, e.i. igi 

akmayofilebs efeqturobis misTvis SerCeul kriteriums.  

■ realuri drois operaciuli sistema (magaliTad, QNX, 

RT/11). arsebobs obieqtebi, romelTa marTvis programis dro-

ulad Seusrulebloba SeiZleba avariis mizezi gaxdes. magali-

Tad, droulad Tu ar Sesrulda Tanamgzavris marTvis pro-

grama, Tanamgzavrma SeiZleba datovos xilvadobis zona; aseve, 

saeqsperimento danadgaridan mosuli monacemebis fiqsirebis 

programis droulad Seusruleblobisas SeiZleba daikargos 

aRniSnuli monacemebi. arsebobs uamravi msgavsi obieqtebi. 

swored maTTvisaa aucilebeli gamoviyenoT realuri drois ga-

rkveuli operaciuli sistema. aRniSnulidan gamomdinare, re-
aluri drois operaciuli sistemis efeqturobis kriteri-
umia, daicvas programebis amuSavebisa da Sedegis miRebis wi-
naswar dasaxuli droiTi intervalebi.aRniSnul dros ewodeba 

sistemis reaqcia, xolo sistemis zemoT aRweril Tvisebas – 

sistemis reaqciuleba. aseTi sistemebisaTvis multipleqsur 
narevs warmoadgenswinaswar damuSavebuli programebis fiqsi-

rebuli nakrebi, romlidanac Sesasruleblad programa amoir-

Ceva obieqtis mimdinare mdgomareobis an winaswar dagegmili 

samuSaoTa ganrigis Sesabamisad. 
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zogierT operaciul sistemebSi SeTavsebulia sxvadasxva 

tipis sistemaTa Tvisebebi. magaliTad, amocanebis nawili SeiZ-

leba paketurad damuSavdes, nawili ki – realuri drois re-

JimSi an dacalkevebuli drois reJimSi. aseT SemTxvevebSi pa-

keturi damuSavebis reJims xSirad – fonur reJimsuwodeben. 
█  IV. agebis koncefciaze damokidebuli operaciuli 

sistemebi.operaciuli sistemis aRwerisas xSirad miuTiTeben 

misi struqturuli organizaciis Taviseburebebsa da masSi Ca-

debul ZiriTad koncefciebs. 

aseT sabaziso koncefciebs miekuTvneba monoliTiuri birTvi 
an mikrobirTvuli midgoma. operaciuli sistemebis umravleso-

baSi gamoyenebulia monoliTuri birTvi; igi privilegirebul 

reJimSi momuSave erTi programis saxiT aigeba, romelic aRni-

Snuli reJimidan gamousvlelad swrafad gadadis erTi proce-

sidan meoreze da piriqiT. alternatiul midgomas warmoadgens 

operaciuli sistemis ageba agreTve privilegirebul reJimSi 

momuSave mikrobirTvis bazaze; igi asrulebs aparaturis marT-

vis minimaluri raodenobis funqcias, xolo operaciuli sis-

temis ufro maRali donis funqciebs asrulebs operaciuli 

sistemis specializebuli komponentebi – samomxmareblo reJi-

mSi momuSave serverebi. amgvarad agebuli operaciuli sistema 

ufro nela muSaobs, radgan mas xSirad uxdeba privilegireb-

ul da samomxmareblo reJimebs Soris gadasvlebi, samagierod 

igi ufro moqnilia: samomxmareblo reJimis serverebis dama-

tebis, modificirebis an gamoricxvis meSveobiT SesaZlebelia 

sistemis gazrda, modificireba an Seviwroeba. garda amisa, se-

rverebi nebismieri samomxmareblo procesebiviT erTmaneTisagan 

kargadaa daculi. 

arsebobs operaciuli sistemis agebis sxva koncefciebic, 

romelTa Sesabamisadac SeiZleba movaxdinoT aRniSnuli siste-

mebis klasificireba, magram viwro specifikurobis gamo maT 

ar ganvixilavT. 
dasasruls aRvniSnavT, rom operaciul sistema Windows NT-s ga-

nxilvisas mudmivad gamoiyeneba cnebebi „samomxmareblo reJimi“da 
„privilegirebuli (anu birTvis) reJimi“. 
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samomxmareblo reJimi Windows NT-s mxardamWeri yvelaze nakle-
bad privilegirebuli reJimia; mas ar aqvs mowyobilobebTan pirdapir 

შeRwevis ufleba, mexsierebasTan ki SeuZlia SezRudulad SeaRwios. 
birTvis reJimi – privilegirebuli reJimia. am reJimSi gamoyenebul 

NT–s nawilebs (mowyobilobaTa draiverebsa da „virtualuri mexsi-

erebis dispetCerad“ wodebul qvesistemebs) aqvs yvela mowyobiloba-
sTan da mexsierebasTan pirdapir SeRwevis ufleba. samomxmareblo da 
privilegirebul (birTvis) reJimebs Soris gansxvaveba uzrunvelyo-

filia aparaturulad (procesoris mier). (NT anu New Technology 
niSnavs axal teqnologias; Windows-is yvela Tanamedrove operaci-
uli sistema am teqnologiazea  dafuZnebuli)     

 

1.3. procesebisadanakadebiscnebebi 

 

kompiuteruli programa procesoris mier Sesasrulebeli 

instruqciebis pasiuri mimdevrobaa. misi Sesrulebis aRmwer 

abstraqcias procesi anu amocana ewodeba. kompiuterSi erT-
droulad mravali procesi sruldeba, calke aRebuli procesi 

ki operaciuli sistemis samuSaos erTeuli, sistemuri resur-

sebis moxmarebaze formulirebuli ganacxadia. 

procesoris mier garkveul programis Sesrulebaze daxar-

jul dros procesoruli dro (ingl. processtime, anu CPUti-

me) ewodeba. operaciuli sistemaMSeicavs procesebis marTvis 
qvesistemas, romlis daniSnulebaa: 1) Seqmnas da gaauqmos pro-
cesi; 2) procesoruli dro gadaanawilos sistemaSi erTdro-

ulad mimdinare procesebs Soris; 3) dagegmos procesis Ses-
ruleba; 4) procesebi uzrunvelyos aucilebeli sistemuri 

resursebiT; 5) uzrunvelyos procesebis urTierTzemoqmedeba.    

process zogierTi resursi Tavidanve gamoeyofa, nawili ki 

mas Sesrulebis procesSi miewodeba amis Sesaxeb formirebuli 

moTxovnebis kvalobaze; resursebis nawili procesis gankargu-

lebis qveS rCeba am procesis damTavrebamde, nawils ki igi 

drois mxolod fiqsirebuli periodis ganmavlobaSi flobs. 

procesebis marTvis qvesistema sakuTari funqciebis Sesasru-
leblad urTierobs resursebis marTvis sxva iseT qvesistemeb-

Tan, rogoricaa mexsierebis marTvis qvesistema, Setana/gamo-
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tanis qvesistema, failur sistema da a. S. damatebiTi proble-

bi warmoiSoba erTdroulad ramdenime damoukidebeli proces-

is Sesrulebisas. miuxedavad imisa, rom procesebi warmoiqmneba 

da sruldeba asinqronulad, SeiZleba maT Soris mainc moxdes 

urTierTzemoqmedeba, magaliTad, monacemebis gacvlis dros. ga-

rda amisa, xSirad ramdenime procesi cdilobs Secvalos erTi 

da igive faili; am dros SeiZleba warmoiSvas e. w. „Sejibris“ 
efeqti, romlis drosac TiToeuli procesi cdilobs „daas-

wros“ meore process; aRniSnuli efeqtis, agreTve urTierT-

blokirebebisa da sxva koliziis gamosaricxad, Zalian mniSvne-

lovani xdeba procesebis mimdinareobis siCqareTa urTierTSe--

xameba, anu procesebis sinqronizebaprocesebis marTvis qvesi-
stemis erT-erTi ubniSvnelovanesi funqciaa.  

procesis dasrulebisas procesebis marTvis qvesistema xur-

avs procesis mier gamoyenebul yvela fails; aTavisuflebs 

operatiuli mexsierebis misTvis gamoyofil ubnebs (axali ko-

debis, monacemebisa da sistemuri sainformacio struqturebis 

gansaTavseblad); koreqtirebas ukeTebs operaciuli sistemis 

momsaxurebis momlodine procesebis rigsa da im siebs, romle-

bSic damowmebuli iyo ukve dasrulebuli procesi.   

■  multidaprogramebis mxardasaWerad operaciulma sistem-

am TavisTvis unda gansazRvros samuSaos is Sinagani erTeul-

ebi, romelTa Soris nawildeba procesori da kompiuteris 

sxva resursebi. unda gvaxsovdes, rom multidaprogrameba ga-
moTvliTi procesis imgvarad organizebis xerxia, romlis 

drosac kompiuteris mexsierebaSi arsebobs procesorze mona-

cvleobiT Sesasrulebeli ramdenime programa. 

dReisaTvis operaciuli sistemebis umravlesobaSi gansazR-

vrulia samuSaos ori tipis erTeuli. samuSaos ufro msxvil 

erTeuls warmoadgens mocemuli paragrafis dasawyisSi aRSnu-

nli procesi anu amocana, romlis Sesasruleblad aucile-

belia „nakadad“ anu „Zafad“ wodebuli ramdenime ufro wvrili 

samuSaos Sesruleba.  
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nebismieri gamoTvliTi sistema garkveul programebs asru-

lebs, amitom rogorc process, ise nakads ukavSirdeba garkve-

uli programuli kodi, romelic amisaTvis iRebs Sesasrulebe-
li modulis saxes. programuli kodis Sesasruleblad auci-

lebelia igi CaitvirTos operatiul mexsierebaSi; monacemebis 

Sesanaxad SesaZlebelia mas diskze gamoeyos garkveuli adgi-

li, mieces Setana/gamotanis mowyobilobebTan SeRwevis ufle-

ba, magaliTad, mimdevrobiTi portiT. Sesrulebis procesSi 

programas SeiZleba dasWirdes SeRweva sainformacio resurse-

bTan, magaliTad, failebTan da, ra Tqma unda, SesaZlebelia 

programa Sesruldes misTvis procesoruli drois miucemlad, 

romlis ganmavlobaSi procesori asrulebs mocemuli progra-

mis kodebs. 

ganvixiloT gamoTvliTi sistema, romeloc Seicavs rogorc 

procesebs, aseve nakadebsac; operaciuli sistema process ga-

mouyofs nebismieri saxis saWiro resurs, garda procesoruli 
droisa. am ukanasknels igi anawilebs nakadebs Soris. nakadi 
procesis Semadgeneli nawilia da Sedgeba mimdevrobiTad (erT-

maneTis miyolebiT) Sesasrulebeli brZanebebisagan.    

1980 wlamde miiCnevdnen, rom procesi mxolod erTi naka-

disagan Sedgeboda. aseTi Sexeduleba SenarCunebulia zogierT 

Tanamedrove operaciul sistemebSic. maTSi procesis cneba 

STanTqavs nakadis cnebas da amitom aseT sistemebSi multida-
programeba procesebis doneze xdeba. sinamdvileSi erTi nakad-

is Semcveli procesi mxolod umartivesi saxis procesia.  

procesi SeiZleba iyos  „mza“, „Sesrulebad“ an „blokire-

bul“ mdgomareobaSi.  
erTprocesorul sistemaSi drois nebismier konkretul mo-

mentSi SeiZleba sruldebodes erTaderTi programa, danarCeni 

mza programebi blokirebul mdgomareobaSia, maT miniWebuli 

aqvs prioritetebi, romelTa dacviT dgas Sesasrulebis rigSi.    

procesebi erTdroulad rom ver Caerios resursebis gana-

wilebaSi, agreTve maT rom ar daazianis erTmaneTis kodebi da 

monacemebi, operaciuli sistema procesebs erTmaneTisagan gana-

mxoloebs. amisaTvis operaciuli sistema TiToeul process 
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uzrunvelyofs virtualuri samisamarTo sivrciT, ris meoxebi-

Tac SeuZlebelia romelime procesma SeaRwios meore procesis 

brZanebebTan da monacemebTan.  

■ procesis virtualuri samisamarTo sivrce warmoadgens im 
misamarTebis erToliobas, romlebiTac manipulireba SeuZlia 

mxolod programul moduls. 

operaciuli sistema virtualur samisamarTo sivrces asax-

avs fizikuri mexsierebis gamoyofil procesze. 

erTmaneTs Soris urTierTqmedebis aucileblobis SemTxveva-

Si procesebi mimarTavs operaciul sistemas, romelic Seasru-

lebs Suamavalis funqciebs da erTmaneTTan kavSiris dasamya-

reblad maT  gamouyofs konveierebs, safosto yuTebs, mexsier-

ebis calkeul (dayofil) seqciebs.  

■ ganvixiloT operaciuli sistemebi, romlebSic procesis 

cnebis mier mTlianadaa STanTqmuli nakadis cneba da samuSaos 

erTeuls marto procesi warmoadgens. 

aseTi sistemaSi programebis raodenobis ubralo gazrda 

ver gaizrdis gamtarobis unars, vinaidan calke aRebuli pro-

cesi ver Sesruldeba imaze ufro swrafad, vidre igi srul-

deba erTprogramul reJimSi; resursebis nebismieri gadanawi-

leba mxolod Seanelebs erT-erTi procesis siCqares, radgan 

mas mouxdeba saWiro resursis lodinSi dakargos dro. 

sistemis gamtarobis asamaRleblad saWiro iqneba gamoviye-

noT procesebis daparelelebis tradiciuli xerxebi. kerZod: 

1) daparalelebis rTuli amocanis gadawyveta Tavis Tavze 

unda aiRos gamoyenebiTi sferos damprogramebelma da mis mier 
Sedgenil programebSi gaiTvaliswinos gamoTvlebis ama Tu im 

StoebisaTvis marTvis paralelurad gadamcemi specialuri 

programa-dispetCeri. am dros miiReba marTvis mravalricxo-

vani gadacemebis Semcveli logikurad metad aburduli pro-

grama, romlis gamarTva da modificireba Zalze rTuli iqneba;   
2) erTi programis TiToeuli paraleluri StosaTvis Sev-

vqmnaT sakuTari procesi, e.i. erTi programa warmovadginoT 

TiTo procesisagan Semdgar ramdenime programis saxiT. es 

programebi erT amocanas wyvets, amitom maT bevri ram SeiZle-
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ba hqondes saerTo, kerZod, SeiZleba isini iyenebdes erTsa da 

imave  monacemebs da/an mexsierebis segmentebs; hqondes resur-

sebSi SeRwevis erTnairi uflebebi da a. S. aRniSnulis gamo am 

programebis realizebisaTvis rogorc operaciul sistemebs, 

ise procesebs unda hqondes gamoTvlebis daparalelebis ise-

Ti meqanizmi, romelSic gaTvaliswinebuli iqneba erTsa da ima-

ve programis gamoTvlaTa calkeul Stoebs Soris arsebuli 

mWidro kavSirebi. Zvel operaciul  sistemebs aseTi meqanizme-

bi ar aqvs. 

 zemoT aRniSnuli naklis dasaZlevad Tanamedrove operaci-

uli sistemebSi Semtanilia mravalnakaduridamuSavebis meqani-
zmi (multithreading). kerZod, formirdeba samuSaos axali er-

Teuli – Sesrulebis nakadi rac mniSvnelovnad cvlis pro-

cesis Sinaarss. „nakadis“ cnebaSi igulisxmeba programis im 

brZanebaTa erToblioba, romlis erTi wevridan meoreze pro-
cesori gadadis mimdevrobiT. operaciuli sistema proces-

orul dros nakadebs Soris anawilebs, xolo TiToeul pro-

cess uniSnavs samisamarTo sivrcesa da resursebis nakrebs, 

romlebic unda gamoiyenos am procesis yvela nakadma. 

xazs vusvamT im faqts, rom erTprogamul sistemebSi saWi-

ro ar aris nakadis cnebis Semotana, radgan maTSi ar arsebobs 

resursebis danawilebis problema. 

■  nakadebis Seqmna operaciul sistemas ufro nakleb zedna-

deb xarjebs Txovs, vidre procesebi. konkretuli programa 

(gamoyeneba) erTaderT process warmoqmnis, romelic ramdenime 

nakads udevs dasabams. amitom operaciuli sistema nakadebs 

erTmaneTisagan imaze gacilebiT naklebi simkacriT ganamxolo-

ebs, vidre procesebi tradiciul multiprogramul sistemaSi 

iyo urTierTganmxoloebuli. kerZod, erTi procesis yvela na-

kadi iyenebs saerTo failebs, taimerebs, mowyobilobebs, ope-

ratiuli mexsierebis erTsa da imave sferos, erTsa da imave 

samisamarTo sferos. es niSnavs, rom isini erTmaneTs Soris 

erTsa da imave globalur cvladebs inawilebs. vinaidan TiTo-

euli nakadi procesis nebismier virtualur mismarTTan daiS-

veba, amitom erT nakads SeuZlia gamoiyenos meore nakadis 
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steki. erTi procesis nakadebi erTmaneTisagan ar aris srulad 

daculi: es SeuZlebelicaa da saWiroc ar aris. erTmaneTTan 

urTierTobisaTvis da monacemebis gasacvlelad nakadebs sru-

lebiT ar sWirdeba operaciul sistema; amisaTvis sakmarisia 

maT gamoiyenos saerTo mexsiereba: erTi nakadi Cawers monace-

mebs, meore ki waikiTxavs mas. rac Seexeba sxvadasxva proce-

sis nakadebs, isini erTmaneTisagan Zveleburad mkacradaa gan-

mxoloebuli. 

■ multidaprogrameba ufro efeqturia nakadebis da ara 

procesebis dineze. TiToeul nakads aqvs brZanebaTa sakuTari 

mTvleli da steki. erTi programis ramdenime nakadad formi-

reba aCqarebs am procesis Sesrulebas, radgan masSi Semavali 

nakadebi SeiZleba fsevdoparalelurad (multiprocesorul si-

stemebSi ki – paralelurad) Sesruldes. mravalnakaduroba 

gansakuTrebiT efeqturad SeiZleba gamoviyenoT ganawilebuli 

programebis (gamoyenebebis) Sesasrulelad; magaliTad, server-

ma SeiZleba paralelurad Seasrulos ramdenime klientisagan 

erTdroulad mosuli moTxovna. 

■ nakadebis formireba ara marto amaRlebs sistemis mwar-

moeblurobas, aramed uzrunvelyofs advilad wasakiTxi prog-

ramebis Seqmnas. ganvixiloT ori magaliTi.  

1) „Camwer-wamkiTxvel“amocanebSi erTi nakadi Cawers bufe-
rSi, xolo meore – waikiTxavs am Canawers. calkeul procese-

bad maTi formireba araviTar mogebas ar mogvcems, radgan maT 

mainc mimdevrobiT unda gamoiyenos buferi. 

2)klaviaturidan (Del an Break) Sewyvetebi saსurvelia ori 

nakadis saxiT warmovidginoT, romlidanac erT-erTi nakadis 

funqcia iqneba Sewyvetis signalis lodini. es samomxmareblo 

doneze Seamcirebs saWiro Sewyvetebis raodenobas. 

■ mravali nakadis arseboba gacilebiT efeqturia multi-
procesorul sistemebSi, radgan es nakadebi SeiZleba sxvada-

sxva procesorze paralelurad (da ara erT procesorze fse-

vdoparalelurad) Sesruldes.  

■ procesis SeqmnasTan erTad aucilebelia SevqmnaT am pro-

cesis aRmweri; procesis aRmweri ewodeba sainformacio siste-
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mas (an sistemebis erTobliobas), romelSic Senaxuli iqneba 

yvela is monacemi, romelic operaciul sistemas dasWirdeba 

am procesis marTvisaTvis. aseTi monacemebia, magaliTad, pro-

cesoris identifikatori, informacia mexsierebaSi Semsrulebe-

li modulis ganTavsebis Sesaxeb, procesis privilegerebis xa-

risxi (SeRwevis prioriteti da ufleba) da a.S.  

procesis aRmwerebia a) OS/360-Si – amocanebis marTvis 

bloki (Task Control Bloc – TCB); b) OS/2-Si – procesis mmarT-

veli bloki (Process Control Bloc -TCB); g) UNIX-Si – proce-

sis deskriptori, g) Windows NT-Si obieqt-procesi (object-

process);  

procesis aRmweris Seqmna sistemaSi gamoTvliT resursebze 

kidev erTi pretedentis gamoCenas moaswavebs. am momentidan 

dawyebuli operaciuli sistemis resursebis ganawilebisas sa-

Wiroa axali procesis moTxovnilebebic iqnes gaTvaliswine-

buli.  

procesis Seqmnisas misi Sesasrulebeli programis kodebi 

da monacemebi diskidan operatiul mexsierebaSi unda gadaitvi-

rTos. amisaTvis operaciulma sistemam diskze unda aRmoaCinos 

aseTi programis adgilsamyofeli, gadaanawilos operatiuli 

mexsiereba da axali procesis Semsrulebel programas am mex-

sierebaSi gamoiyos garkveuli adgili. Semdeg saWiroa mexsi-

erebaSi gamoyofil ubnebSi waikiTxuli iqnes programa da sa-

Wiroebisamebr Seicvalos misi calkeuli parametrebi. 

virtualuri mexsierebian sistemebSi sawyis momentSi SeiZ-

leba procesis kodebisa da monacemebis mxolod nawili Cait-

virTos, raTa aucileblobis kvalobaze moxdes danarCeni nawi-

lis „gadatumbva“. arsebobs sistemebi, romlebisTvisac proce-

sis Seqmnis etapze operatiul mexsierebaSi kodebisa da mona-

cemebis CatvirTva aucilebeli ar aris; amis nacvlad Sesasru-
lebeli moduli failuri sistemis im katalogidan, romelSic 

igi Tavdapirvelad imyofeboda, gadakopirdeba gadatumbvis ad-

gilze – kodebisa da monacemebis Sesanaxad diskze gamoyofil 

specialur areSi. yvela am moqmedebis Sesrulebisas proceseb-
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is marTvis qvesistema mWidrod urTierTobs mexsierebis mar-
Tvis qvesistemasTan da failur sistemasTan. 

■mravalnakadur sistemaSi procesis Seqmnis dros opera-

ciuli sistema TiToeuli procesisaTvis Sesrulebis sul 

mcire erT nakads mainc qmnis. procesis Seqmnis analogurad 

nakadis Seqmnis drosac operaciuli sistema uzrunvelyofs 

specialur sainformacio struqturas – nakadis aRmwers, ro-
melic Seicavs nakadis identifikators, monacemebs SeRwevis 

uflebebisa da prioritetebis Sesaxeb, nakadis mdgomareobas 

da sxva informacias. sawyis mdgomareobaSi nakadi (an procesi, 

Tu saubaria sistemaze, romelSic cneba „nakadi“ ar aris gan-
sazRvruli), SeCerebul mdgomareobaSia. Sesasruleblad naka-

dis amorCevis momenti mocemul sistemaSi procesoruli dro-
is miwodebis wesisa da mocemul momentSi arsebuli yvela na-

kadisa da procesis gaTvaliswinebiT amoirCeva. kodebi da mo-

nacemebi Tu gadatumbvis areSi imyofeba, maSin procesis nakad-

is gaaqtiurebisaTvis aucilebelia operatiul mexsierebaSi 

arsebobdes Sesasrulebeli modulis CasatvirTi adgili. 

■ mraval sistemaSi nakadmi SeiZleba mimarTos operaciul 

sistemas e. w. STamomavlebisaTvis - SvilebisaTvis nakadebis 
Seqmnis TxovniT. amdenad arsebobs mSobeli-nakadi da misi Svi-

li-nakadebic. sxvadasxva operaciul sistemaSi sxvadasxvagvaria 

urTierToba mSobel-nakadsa da Svil-nakads Soris. zogierT 

operaciul sistemaSi mSobeli da Svili nakadebi sinqronulad 
muSaobs, rac imnas niSnavs, rom mSobeli nakadis damTavrebis 

Semdeg operaciuli wyvets yvela misi Svil-nakadebis Sesru-
lebas. arsebobs iseTi operaciuli sistemebic, romlebSic 

mSobeli da misi Svili nakadebi asinqronulad muSaobs: Svile-

bi, rogorc wesi, memkvidreobiT iRebs mSoblis mraval Tvise-

bas da mSoblis damTavrebis Semdeg ganagrZobs funqcionirebas. 

mraval sistemaSi Svil-nakadebis gaCena warmoadgens procesebi-

sa da nakadebis Seqmnis ZiriTad meqanizms.  

■  procesebis dagegmvisas: 1)ganisazRvreba Sesasrulebeli 

procesis Secvlis dro; 2) mza procesebis rigidan Sesasru-
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leblad amoirCeva morigi procesi; 3) konteqstebi „Zveli“ 

procesidan gadairTeba „axal“procesze.  
pirveli ori amocana sruldeba programuli saSualebebiT, 

xolo mesame amocana umetes SemTxvevaSi – aparaturulad.  

arsebobs procesebis dagegmvis mravali sxvadasxva algori-

Tmi. isini zemoT CamoTvlil amocanebs sxvadasxvagvarad 

wyvets da uzrunveluofs sxvadasxva Tvisebis multidapro-

gramebas. mravalricxovan aseT algoriTmebs Soris yvelaze 

ufro xSirad gvxvdeba ori jgufis algoriTmi, romelTaganac 

pirvel jgufSi gaerTianebulia dakvantvaze dafuZnebuli al-
goriTmebi, xolo meore maTganSi – prioritetebze dafuZne-
buli algoriTmebi.  

■ dakvantaze dafuZnebuli algoriTmebis Sesabamisad aq-

tiuri procesi maSin icvleba, rodesac: 1)procesi mTavrdeba 
da tovebs sistemas; 2) xdeba Secdoma; 3) procesi gadadis 
lodinis reJimSi; 4) amoiwureba mocemuli procesisaTvis ga-

moyofili procesoruli drois kvanti.  
procesi, romelmac amowura sakuTari kvanti, gadadis mza 

reJimSi da elodeba misTvis procesoruli drois axali kvan-

tis gamoyofas; misi lodinis periodSi garkveuli wesis Sesa-

bamisad mza procesebis rigidan amoirCeva axali procesi. am-

gvarad, vercerTi procesi xangrZlivad ver daikavebs pro-

cesors, amitom dakvantva farTod gamoiyeneba drois danawi-
lebis sistemebSi. 

sxvadasxva procesis SeiZleba gamoeyos erTnairi an gansxva-

vebuli kvantebi. TiToeuli procesisaTvis SeiZleba gamoiyos 

fiqsirebuli sididis kvantebi an am kvantebis sidideebi SeiZ-

leba icvlebodes procesis arsebobis sxvadasxva periodebSi. 

procesebma, romlebmac mTlianad ver gamoiyenes maTTvis gamo-

yofili kvantebi (magaliTad, Setana/gamotanis operaciebis Se-

sasruleblad gasvlis gamo), SeiZleba Semdgomi momsaxurebisa-

Tvis miiRos privilegiis saxis kompensacia. mza procesebis 

rigi SeiZleba ciklurad organizdes Semdegi wesis Sesabamis-

ad: 1) „pirveli Semovida – pirvelad moxda misi momsaxureba“ 
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(FIFO – «First In, First Out»), 2)„bolo Semovida – pirvelad mo-

xda misi momsaxurebა“ (LIFO - «LastIn, First Out»); 

 ■ prioritetebze dafuZnebul algoriTmebSi gamoiyeneba 

procesis prioritetis cneba. 

prioriteti warmoadgens gamomTvleli manqanis resursebis, 

kerZod, procesoruli drois, gamoyenebisas procesis prilegi-

is ganmsazRvrel ricxvs: rac ufro maRalia algoriTmis pri-

oriteti, miT ufro meti privilegiebiT sargeblobs igi. pri-

oritetis aRsaniSnavad gamoiyeneba mTeli, wiladuri, dadebiTi 

an uaryofiTi ricxvebi. rac ufro maRalia procesis privi-

legia, miT ufro nakleb xans uxdeba mas rigSi dgoma. Sesas-

rulebeli samuSaos mniSvnelobaze, an Rirebulebaze damo-

kidebulebiT sistemis prioritets gansazRvravs sistemis ad-

ministratori an mas garkveuli wesebis safuZvelze gamoiT-

vlis operaciuli sistema. miniWebuli prioriteti process 

SeiZleba SeunarCundes mTeli misi arsebobis ganmavlobaSi, an 

garkveuli kanoniT Seicvalos igi. bolo SemTxvevaSi saqme 

gvaqvs dinamikur prioritetTan.  
■ erTmaneTisagan ganasxvaveben fardobiTi da absoluturi 

prioritetebian algoriTmebs. orive SemTxvevaSi mza proceseb-
is rigidan Sesasruleblad konkretuli procesi erTnairad 

amoirCeva: procesebis gaaqtiureba da, saWiroebisamebr maTi Se-

cvla, prioritetebis dacviT xdeba; oRond gaaqtiurebis pro-
cesi mimarTulia zemodan qvemoT, xolo Secvlis procesi – 

qvemodan zemoT, e. i. rac ufro maRalia procesis priorite-

ti, miT ufro adre aqtiurdeba, da rac ufro dabalia pri-

oriteti – miT ufro adre Seicvleba procesi.  fardobiT 
prioritetebian sistemaSi aqtiuri procesi maSin Seicvleba, 

rodesac TviTon datovebs procesors da gadava „blokireb-

ul“ mdgomareobaSi, an moxdeba Secdoma, an dasruldeba pro-

cesi. absolutur prioritetebian sistemaSi aqtiuri procesi 
maSinac Seicvleba, rodesac mza procesebis rigSi gaCndeba uf-

ro maRali prioritetiani procesi. am SemTxvevaSi Sewyvetili 

procesi gadava mza procesebis rigSi. 
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mraval operaciul sistemaSi procesebis dagegmvisas gamo-

iyeneba rogorc dakvantvis, aseve prioritetebis meTodi. maga-

liTad, dagegmva SeiZleba dakvantvaze iyos dafuZnebuli, xo-

lo rigidan procesi amoirCeva da/an kvantis sididis gansaz-

Rvra xdebodes prioritetebis meTodiT. 

■ procesi SeiZleba daigegmos aragamZevebadi (non-preemptive) 

an gamZevebadi (preemptive) proceduris Sesasruleblad, ris Se-

degadac Sesabamisad miiReba aragamoZevebadi an gamZevebadi mra-

valamocanuroba. 

aragamZevebadi mravalamocanuroba (non-preemptive multitasking) 

procesebis dagegmvis iseTi xerxia, romlis drosac aqtiuri 

procesi manmade sruldeba, sanam igi sakuTari iniciativiT ar 

gadascems marTvas operaciul sistemis damgegmavs, raTa am 

ukanasknelma mza procesebis rigidan Sesasruleblad amoir-

Cios morigi procesi. 

gamZevebadi mravalamocanuroba (preemptive multitasking)proce-

sebis dagegmvis xerxia, romlis drosac erTi procesidan me-

ore procesze procesoris gadarTvis gadawyvetilebas erTpi-

rovnulad iRebs operaciuli sistemis damgegmavi.         
mravalamocanurobis aragamZevebad da gamZevebad variantebi 

erTmaneTisagan ZiriTadad amocanebis dagegmvis meqanizmis 

centralizaciis xarisxiT gansxvavdeba. gamZevebadi mravala-
mocanurobis drosamocanebis dagegmvis meqanizmi mTlianad op-

eraciul sistemaSia Tavmoyrili da damprogramebels ar awu-

xebs is, Tu rogor Sesruldeba  misi programa sxva programe-

bis paraleurad. am dros operaciuli sistema: gansazRvravs 

aqtiuri amocanis Sesrulebis Sewyvetis moments, imaxsovrebs 

mis konteqsts, mza procesebis rigidan amoirCevs morig pro-

cess, CatvirTavs mis konteqsts da daiwyebs am procesis Se-

srulebas. Sesrulebas. aragamZevebadi mravalamocanurobis 
dros amocanebis dagegmvis meqanizmi ganawilebulia operaciul 

sistemasa da gamoyenebiT programebs Soris. operaciuli sis-

temidan marTvis uflebis miRebis Semdeg gamoyenebiTi progra-

ma TviTon gansazRvravs sakuTari morigi iteraciis dasruleb-

is moments da garkveuli sistemuri gamoZaxebis daxmarebiT ma-
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rTvas ubrunebs operaciul sistemas; es ukanaskneli warmoqnis 

amocanebis rigs da prioritetis Sesabamisad rigidan Sesaru-

leblad irCevs morig programas. 

■  aragamZevebadi mravalamocanurobis dros SeiZleba warmo-

iSvas situacia, rodesac aqtiuri procesi did dros andom-

ebs raime samuSaos Sesrulebas, magaliTad, diskis daforma-

tebas. momxmarebels ar SeuZlia es procesi gadaiyvanos fo-

nur reJimSi da sistema gadarTos sxva procesze, magaliTad, 
teqstur redaqtirebaze. es amcirebs sistemis gamtarobis un-

ars. mis asamaRleblad aragamZevebadi operaciuli sistemis 

dros damprogramebelma unda„SeiTavsos“  centraluri damgeg-

mavis funqciebic da Seadginos procesis mcire „porciebad“ 
Semsrulebeli programa. zemoT ganxilul SemTxvevaSi diskis 

mTlianad daformatebis programas unda hqondes calkeuli bi-

likebis damformatebeli programebis erTobliobis saxe. Ti-

Toeuli bilikis daformatebis Semdeg programam marTva unda 

gadasces sxva programas da mxolod misi Sesrulebis Semdeg 

gadavides momdevno bilikis daformatebaze. 

■ damprogramebelze centraluri damgegmavis funqciis Se-

srulebis dakisreba  aragamZevebadi mravalamocanurobis nak-
licaa da Rirsebac. naklia imitom, rom igi mniSvnelovanwil-

ad arTulebs damprogrameblis samuSaos da amaRlebs damprog-

rameblis kvalifikaciisadmi wayenebul moTxovnebs: dabali da 

saSualo donis damprogramebeli ver Seasrulebს aRniSnul sa-

muSaos, amisaTvis mxolod maRalkvalificiuri damprogramebe-

lia saWiro; Rirsebaa imitom, rom damprogramebels amocanaTa 

konkretuli nakrebisaTvis dagegmvis yvelaze „xelsayreli“ 
algoriTmis damuSavebis SesaZlebloba eZleva, vinaidan igi 

programaSi TviTon gansazRvravs procesidan procesze marTv-

is gadacemis moments, ris meoxebiTac SeuZlia gamoricxos 

„mouxerxebel“ momentebSi procesebis Sewyvetis SemTxvevebi. 

aragamZevebadi mravalamocanurobis meore Rirsebaa is, rom ma-
sSi umtkivneuladaa gadawyvetili sistemebis mier monacemebis 

erToblivad gamoyenebis problema: procesi TiToeuli itera-
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ciis ganmavlobaSi monacemebs monopolurad iyenebs da am peri-

odis ganmavlobaSi mas amaSi xels veravin uSlis. aragamZeveba-
di mravalamocanurobis efeqturad gamoyenebis magaliTia Net-

Ware.   

gamZevebad mravalamocanian sistemebSi zemoT aRwerilis 

msgavsi situaciebi, rogorc wesi, ar warmoiSoba, radgan cen-

traluri damprogramebeli „dakidebuli“(xangrZlivad momuSa-

ve) amocanis Sesrulebas wyvets. garda amisa, gamZevebadi sis-
temebis mniSvnelovanes upiratesobas warmoadgens erTi amoca-

nidan meoreze gadarTvis ufro maRali siCqare. yvela Tanamed-

rove operaciuli sistema (UNIX, Windows NT, OS/2, VAX/ 

/VMS) iyenebs gamZevebad  mravalamocanurobas. SeiZleba amis 

gamo xSirad aseT mravalamocanurobas WeSmarit mravalamoca-
nurobasac uwodeben. 

 

1.4. procesTa „Tanacxovrebis“ 
 problemis gadawyvetis gzebi 

 

kompiuterul sistemaSi erTdroulad sakmaod didi raoden-

obis procesebi SeiZleba mimdinareobdes, e. i. masSi arsebobs 

mravalsubieqtiani garemo. aseT garemoSi subieqtebis gzebi 

aucileblad gadaikveTeba da moxdeba maT Soris garkveuli sa-

xis urTierTzemoqmedeba. am zemoqmedebebma ar unda daarRvios 

subieqtebis (e. i. procesebis) normaluri „cxovreba“da maT 

xeli ar unda SeuSalos sakuTari misiis warmatebiT Sesrule-

baSi. sxva sityvebiT rom vTqvaT, uzrunvelyofili unda iyos 

procesebis normaluri „Tanacxovreba“, rac sistemebis Semqmne-
lebisagan garkveul Zalisxmevas moiTxovs. ganvixiloT am Za-

lisxmevis Sedegad damuSavebul Tanacxovrebis ramdenime wesi, 

romelTa gacnoba gaafarToebs Cvens Tvalsawiers da dagvexma-

reba kompiuterul sistemaSi arsebuli situaciis naTlad ga-

azrebaSi. 

monacemebis gasacvlelad, erTsa da imave failidan monace-

mebis asaRebad da sxva msgavsi funqciebis Sesasruleblad 
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multidaprogramebis reJimSi mimdinare procesebi erTmaneTTan 

garkveuli saxis urTierTobebs amyarebs. am dros aucilebelia 

isini moqmedebdes urTierTSeTanxmebulad (sinqronulad). Se-

uTanxmebelma (asinqronulma) qmedebebma SeiZleba maTi araswo-

ri muSaoba da sistemis kraxis gamoiwvios. 

zemoT aRniSnulis ilustrirebisaTvis ganvixiloT fail-

ebis beWdvis (printserveris) programis magaliTi. es progra-

ma rigrigobiT beWdavs yvela fails, romelTa saxelebs Semos-

vlis kvalobaze sayovelTaod xelmisawvdom fail „SekveTebSi“ 
Cawers sxva programebi. am failis pirveli Tavisufali pozi-

ciis nomers, romelSic unda Caiweros dasabeWdi failis saxe-

li, Seicavs specialuri cvladi NEXT, romelic aseve xelmi-

sawvdomia yvela klienti procesisaTvis. Semosulma klientma 

procesma unda waikiTxos NEXT cvladis mniSvneloba, fail 

„SekveTebis“ Sesabamis poziciaze Caweros dasabeWdi failis 

saxeli da 1 erTeuliT gazardis NEXT–is mniSvneloba. 
davuSvaT, rom romeliRac L procesma waikiTxa, rom NEXT–is mniSvnelo-

baa 7, daimaxsovra igi da garkveuli mizezis (magaliTad, gamoyofili kvan-
tis) amowurvis gamo ver moaswro fail «SekveTebis»  me-7 poziciaze Caewe-
ra dasabeWdi failis saxeli. amis gamo NEXT–is mniSvneloba ver gaizarda 
da igi kvlav 7-is toli darCa. momdevno Q procesma es nomeri waikiTxa, fa-

il „SekveTebis“  me-7 poziciaze Cawera dasabeWdi failis saxeli da NEXT–
is mniSvneloba 8-is toli gaxada. 

SemdgomSi, rodesacmarTva zemoT aRniSnul L process gadaecema, igi ar 
waikiTxavs NEXT–is mniSvnelobas da sakuTari dasabeWdi failis saxels Ca-
wers mis mis mier damaxsovrebul me-7 poziciaze. am ukanasknel poziciaze 
Q procesis mier Cawerili failis saxeli waiSleba da es faili ver eR-
irseba dabeWdvas.           

zemoT moyvanil magaliTSi L, Q procesebi TiTqosda erT-

maneTs „Seejibra“da meorem „gadaaswro“pirvels; aRniSnul-is 

gamo am movlenas „Sejibri“ ewoda. mocemul SemTxvevaSi L da 

Q procesebs Soris Sejibris movlena imitom warmoiSva, rom 

orive maTgani iyenebda erTsa da imave NEXT cvlads. ramde-

nime procesis mier gamoyenebad cvladebs, monacemebsa Tu res-

ursebs Sesabamisad am procesebs Soris ganawilebadi cvladebi, 
monacemebi da resursebi, xolo maTi dasakuTrebis msurvel 

procesebs – konkurenti procesebi vuwodoT.   
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Sejibris dros konkurenti procesebs Soris irRveva urTi-

erTSeTanxmebuli (sinqronuli) muSaoba, Tavad Sejibrs ki wa-

rmoSobili situaciebis araregularuloba iwvevs. regularu-

lobis aRdgeniT procesebis funqcionirebaSi gamoiricxeba Se-

jibris warmoSobis SesaZlebloba da konkurenti procesebi 

urTierTSeTanxmebul procesebad gadiqceva. 

procesebis sinqronizebisaTvis umniSvnelovanesia e. w. „kri-

tikuli seqciis“ cneba. 
kritikuli seqcia ewodeba programis im nawils, romlidan-

ac uSualod xdeba gasanawilebel erTeulebze (cvladebze, mo-

nacemebze, resursebze) gadasvla. aRniSnulidan gamomdinare, 

kritikuli seqcia uSualod emijneba gasanawilebel erTeuls 

(cvlads, monacems, resurss).  

Sejibris warmoSobis SesaZlebloba gamoiricxeba, Tu dro-
is nebismier momentSi gasanawilebeli erTeulis mezobel kri-

tikul seqciaSi erT procesze meti ar iqneba. konkurenti 
procesebis urTierTgamoricxva niSnavs kritikul seqciaSi ma-

Ti erTdroulad Sesvlis gamoricxvas (am seqciaSi maTi rig-

rigobiT daSvebis uzrunvelyofas). arsebobs konkurenti pro-

cesebis gamoricxvis Semdegi ori xerxi. 

urTierTgamoricxvis umartivesi xerxiakritikul seqciaSi 

arsebuli procesisaTvis yvela Sewyvetis akrZalvis uflebis 

micema. am xerxis gamoyeneba ar varga, radgan saxifaToa pro-

cess vandoT sistemis marTva. man, jer erTi, SeiZleba didi 

xniT daikavos (moacdinos) procesori da, meore mxriv, kriti-
kul seqciaSi arsebuli procesis kraxi mTeli sistemis kraxs 

gamoiwvevs, radgan Sewyvetebi arasdros iqneba nebadarTuli. 

umjobesia gamoviyenoT mablokirebeli cvladebi. amisaTvis 

gasanawilebel resurss unda SevuTanadoT orobiTi cvladi, 

romelic 1-is tol mniSvnelobas miiRebs resursis Tavisufle-

bis dros (kritikul seqciaSi arc erTi procesis ar arsebo-

bisas) da 0-is tol mniSvnelobas – sawinaaRmdego SemTxvevaSi. 

yvela procesis zemoT aRwerili SeTanxmebis gamoyenebiT 

organizebisas urTierTgamoricxva garantirebuli iqneba. unda 

SevniSnoT, rom erTdroulad unda Sesruldes mablokirebeli 
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cvladis Semowmebisa da misi dayenebis operaciebi. davuSvaT, 
rom cvladis SemowmebiT procesma daadgina, rom resursi Ta-

visufalia, magram imavdroulad cvlads ver misca 0-is toli 

mniSvneloba da igi SeCerda kvantis amowurvis gamo. misi Se-

Cerebis ganmavlobaSi  davuSvaT, rom meore procesma daikava 

resursi, Sevida Tavis kritikul seqciaSi da ise SeCerda, rom 

miRebul gasanawilebel resursze muSaoba ver daamTavra. mar-

Tva daubrundeba pirvel process; igi SeCerebamde Catarebuli 

SemowmebiT darwmunebulia, rom resursi Tavisufalia da amit-

om  daayenebs dakavebulobis niSans da Seva kritikuli seqci-

aSi, romelSic ukve meore procesia Sesuli. amgvrad dairRveva 

urTierTgamoricxvis principi, ramac SeiZleba arasasurveli 

Sedegi gamoiwvios. swored aseTi situaciebis gamosaricxavad 

unda Sesruldes erTdroulad Semowmebisa da dayenebis opera-

ciebi. amisaTvis manqanis brZanebaTa sistemaSi unda arsebobdes 

„Semowmeba-dayenebis“ erTiani brZaneba, an sistemuri saSuale-

biT unda moxdes saTanado programuli primitivebis reali-

zeba, romlebic mablokirebeli orobiTi cvladis Semowmeba-da-

yenebis operaciebis damTavrebamde akrZalavs kritikul seqci-

ebSi Sesvlas. 

mablokirebeli xerxis gamoyenebiT kritikuli seqciebis re-

alizebas aqvs arsebiTi nakli: kritikul seqciaSi romelime 

procesis arsebobisas sxva procesi, romelsac sWirdeba igive 

resursi, mablokirebeli cvladis gamokiTxvis rutinul ope-

raciiis Sesrulebaze usargeblod flangavs procesorul 
dros. aseTi situaciebis gamosaricxavad SeiZleba gamoviyenoT 

e. w. xdomilobaTa aparati. sxvadasxva operaciul sistemaSi 

xdomilobaTa aparati sxvadasxvanairad realizdeba, magram ne-

bismier SemTxvevaSi gamoiyeneba analogiuri daniSnulebis 

sistemuri funqciebi. isini pirobiTad aRiniSneba terminebiT 

WAIT(x) [anu lodini(x)] da POST(x) [anu miwodeba(x)], 

sadac x aris garkveuli xdomilobis identifikatori. 

resursi Tu dakavebulia procesi ciklur gamokiTxvis na-

cvlad gamoiZaxebs sistemur WAIT(D) funqcias, sadac D aR-

niSnavs D resursis gaTavisuflebis xdomilobas. WAIT(D) 
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funqcias aqtiuri procesi gadahyavs resursis gaTavisufleb-

is lodinis mdgomareobaSi da deskriptorSi akeTebs procesis 

mier D resursis lodinis mafiqsirebel niSnuls. lodinis pe-

riodSi D resursis gamomyenebeli procesi kritikuli seqci-

idan gamosvlis Semdeg Seasrulebs POST(D) funqcias, kerZod, 

operaciuli sistema gaaqtiurebs mza procesebis rigSi mdgar 

im process, romelic D xdomilobas (Cven SemTxvevaSi - D re-

sursis gaTavisuflebas) elodeboda. 

niderlandenma mecnierma, struqturuli daprogramebis erT-

erTma Semqmnelma, informatikaSi yvelaze prestiJuli tiurin-

giseuli premiis laureatma e. deikstram (1930-2002) proce-

sebis sinqronizaciis gansazogadeblad Semoitana programuli 

P da V primitivebi, romlebic operaciebs asrulebs semafo-
rebad wodebul mTel arauaryofiT cvladebze. igi aRvniSnoT 

S simboloTi (Semaphore). masze Casatarebeli operaciebi ase 

ganisazRvreba: 

■ V(S) operacia erTiani moqmedebiT axdens S cvladis in-

krementirebas; amorCevis, inkrementisa da damaxsovrebis pro-

cesebi mimdevrobiT Sewyvetis gareSe unda Sesruldes; 

■  P(S) operacia SesaZleblobis SemTxvevaSi axdens S cvla-

dis dekremintirebas. S=0-is dros S-is dekremientireba ver 

Sesruldeba, radgan igi ar gamodis mTeli arauaryofiTi mni-

SvnelobaTa aredan. am SemTxvevaSi P-operaciis gamomwvevi pro-

cesi elodeba im moments, rodesac dekrementireba SesaZlebe-

li gaxdeba. warmatebuli Semowmebisa da Semcirebisoperaciebi 

erTi ganuyofadi operaciaa. 

kerZo SemTxvevaSi, rodesac S semafori mxolod 0-is an 1-
is tol mniSvnelobebs iRebs, igi mablokirebel cvladad gar-

daiqmneba. P  operacias SeuZlia lodinis reJimSi gadaiyvanos 

procesi, xolo V  operacias - garkveul pirobebis arsebobis 

SemTxvevaSi gaaqtiuros P  operaciis mier SeCerebuli sxva 

procesi (es operaciebi Camohgavs zemoT ganxilul WAIT da 

POST operaciebs).  

semaforebis naklovanebebia: 1) isini imdenad elementarule-

bia, rom rTul paralelur gamoTvlebs martivad ver aRwers; 
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2) maTi gamoyenebisas rTuldeba koreqturobis damtkicebas; 3) 
maTma arasworad gamoyenebam SeiZleba daarRvios rogorc pro-

gramis, ise mTeli sistemis muSaobis unari.  

SevexoT procesebis sinqronizaciis dros warmoSobil  erT 

specifikur situacias, romelsac klinCi ewodeba. es termini 

Semovida krividan, sadac klinCi (ing. clinch) ewodeba sport-
smenis dacviT moqmedebas, rodesac igi Semtev mowinaaRmdeges  

xelebis „SeboWvis“gziT uzRudavs moZraobis unars informa-
tikaSi klinCi ewodeba Cixur situacias, romlis drosac pro-

cesebi erTmaneTis dasrulebis lodinis reJimSia. 

ganvixiloT klinCis, anu Cixuri situaciis magaliTi. davu-

SvaT, rom multidaprogramebis reJimSi mimdinare A da B pro-

cesebs muSaobisaTvis sWirdeba ori resursi: printeri da dis-

ki. davuSvaT, rom A procesma daikava printeri (daayena ma-

blokirebeli cvladi) da Sewyda; marTvas aiRebs B procesi 

da davuSvaT, pirvelad daikava diski; amis Semdeg igi ver gag-

rZeldeba, radgan misTvis sasurveli meore resursi dakavebu-

li aqvs A process; amitom igi gaCerdeba da marTva daubrun-

deba B process. aq warmoiSveba klinCuri situacia: A process 

dakavebuli aqvs B procesisaTvis saWiro resursi (printeri), 

xolo B process - AA procesisaTvis saWiro resursi (diski). 

aseT mdgomareobaSi A da B procesebi SeiZleba didi xnis gan-

mavlobaSi darCes. 

sakuTar siCqareebs Soris arsebul Tanafardobebze damoki-

debulebiT procesebma SeiZleba erTmaneTisagan damoukideblad 

daikavos saWiro resursebi, an warmoqmnas rigi am resursebis 

dasakaveblad, an moaxdinos erTmaneTis blokireba. Cixuri si-
tuaciebi unda ganvasxvaoT martivi rigebisagan, Tumca orive 
warmoiSoba procesebis mier resursebis erToblivad gamoyeneb-

is SemTxvevaSi da garegnulad erTmaneTs hgavs:Pprocesi Cerde-

ba da elodeba resursis ganTavisuflebas. oRond rigi norma-

luri mdgomareobaa, romelic SekveTebis SemTxveviT Semosvlis 

dros resursebis gamoyenebis maRali koeficientis ganuyreli 

niSania. igi maSin warmoiSoba, rodesac resursi mocemul mome-

ntSia miuRweveli, Torem garkveuli drois Semdeg igi gaTavi-
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sufldeba da procesis Sesruleba gagrZeldeba. saxelwobidan 

gamomdinare, Cixi gadauwyveti situaciaa.  
ganxilul SemTxvevaSi Cixi orma procesma warmoqmna, Tumca 

erTmaneTi SeiZleba ramdenime procesmac dablokos.  

Cixebis problema warmoSobs Cixebis Tavidan acilebis, Cixe-

bis amocnobisa da Cixebis warmoqmnis Semdeg sistemis aRdgenis 

amocanebs.  

Cixebi SeiZleba Tavidan aviciloT programebis daweris, 

stadiaze, e. i. programebi ise unda davweroT, rom  proceseb-

is siCqareTa nebismieri Tanafardobis dros Cixebi ver warmo-

iqmnas. magaliTad, zemoT ganxilul magaliTSi A da B proce-

sebs resursebi erTnairi TanamimdevrobiT rom moeTxovnaT, Ci-

xi principulad ar warmoiqmneboda. Cixebis Tavidan acilebis 

meore midgomas dinamikuri midgoma ewodeba; mis SemTxvevaSi 

gamoiyeneba procesebisaTvis resursebis gamoyofis garkveuli 

wesebi; magaliTad, resursebi SeiZleba gamoiyos garkveuli mi-

mdevrobis dacviT, romelic saerTo iqneba yvela procesisaT-

vis.  

zogierT SemTxvevaSi, rodesac Cixuri situacia bevri res-

ursis gamomyenebeli mravali procesiTaa warmoqmnili, Cixis 

amocnobis amocana aratrivialuria. arsebobs Cixebis amocnobis 

programulad realizebuli formaluri meTodebi, romlebic 

dafuZnebulia resursebis ganawilebis cxrilebisa da dakave-

bul resursebis moTxovnaTa cxrilebis gamoyenebaze. am cxri-

lebis analizi urTierTblokirebis aRmoCenis saSualebas gvaZ-

levs. 

Cixuri situaciis warmoSobisas araa aucilebeli Sesrule-

bidan movxsnaT yvela dablokili procesi. SeiZleba: 1)movxsn-
aT maTi mxolod nawili, ris Sedegac danarCen procesebs ga-

uTavisufldebaT resursebi; 2) zogierTi procesi davabrunoT 

svopingis (ix.gv. 50) areSi; 3) zogierTi procesi „gadavagor-

oT“ e.w sakontrolo wertilamde, romelSic xdeba mocemuli 

wertilidan procesis gasagrZeleblad saWiro informaciis 

damaxsovreba; sakontrolo wertilebi programaSi im werti-
lebze ganTavsdeba, romlebidanac SeiZleba warmoiSvas Cixebi. 
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semaforebi Zalian frTxilad unda gamoviyenoT, radgan er-

Tma umniSvneli Secdomam SeiZleba gaaCeros sistema. koreqtu-

li programebis daweris gaiolebisaTvis SemoTavazebuli iqna 

monitorad wodebuli sinqronizebis maRali donis saSualeba. 

monitori paralelizmis organizebis meqanizmia, romelic 

Seicavs konkretuli saerTo resursis dinamikurad ganawilebi-

saTvis aucilebel rogorc monacemebs, ise procesebs. igi pro-

cesebis, cvladebisa da monacemTa struqturebis nakrebia. pro-

cesebs SeuZlia gamoiwvios monitoris procedurebi, magram 

monitoris Sinagan monacemebTan SeRweva ar SeuZlia. monitor-

ebs aqvs mniSvnelovani Tviseba, romlis ZaliTac isini sasarge-

blo xdeba urTierTgamoricxvis misaRwevad: monitoris mimarT 
aqtiuri SeiZleba iyos mxolod erTi procesi. monitoris 

proceduraTa gamoZaxebebs kompilatori specialuri saxiT am-

uSavebs. Cveulebriv, rodesac procesi gamoiZaxebs monitoris 

proceduras, am proceduris pirveli ramdenime brZaneba amow-

mebs mocemuli monitoris mimarT aqtiuria Tu ara romelime 

sxva procesi. dadebiTi pasuxis SemTxvevaSi gamomZaxebeli 

procesi manam Cerdeba, sanam aRmoCenili aqtiuri procesi ar 

gaaTavisuflebs monitors. amgvarad, monitorSi ramdenime pro-

cesis Sesvlas gamoircxavs ara damprogramebli, aramed kompi-

latori, rac amcirebs Secdomis warmoSobis albaTobas.    

 

1.5. operaciuli sistemis mier mexsiere-

bis marTvis ZiriTadi sakiTxebi 

 

mexsiereba umniSvnelovanesi resursia, romelic saguldagu-

lod unda marTos multiprogramulma operaciulma sistemam. 

gasanawilebelia operaciuli sistemis mier daukavebeli mTeli 

operatiuli mexsiereba. operaciuli sistema Cveulebriv Tavs-

deba operatiuli mexsierebis umcrosi misamarTebiT warmoSob-

il sivrceze, Tumca SesaZlebelia igi udidesi misamarTebiT 

warmoSobil sivrceSic ganTavsdes. mexsierebis marTvisaTvis 

operaciulma sistemam unda Seasrulos Semdegi funqciebi: 

Tvalyuri adevnos Tavisufal da dakavebul operatiul mexsi-



42 
 

erebas; procesebs gamouyos operatiuli sivrcis ubnebi da is-

ini gaaTavisuflos procesis damTavrebis Semdeg; procesebi 

Tu ver eteva operatiul mexsierebaSi, maSin zogierTi maTga-

ni gaitanos diskze da isini operatiul mexsierebaSi TandaTa-

nobiT gadaitanos aRniSnuli mexsierebis gaTavisuflebis kva-

lobaze; programis misamarTebi unda SeuTanados fizikuri me-

xsierebis konkretul ubans.     

cvladebisa da brZanebebis identificirenisaTvis gamoiyeneba 

simboluri saxelebi (niSnebi), virtualuri misamarTebi da fi-

zikuri misamarTebi. 

simbolur saxelebs momxmarebeli cvladebsa da brZanebebs 

aniWebs algoriTmul enaze an asemblerze programis daweris 

dros. 

virtualur misamarTebs gamoimuSavebs samanqano enaze prog-
ramis mTargmneli translatori. vinaidan translaciis dros 

zogadad ucnobia programa operatiuli mexsierebis Tu romel 

adgilze iqneba CatvirTuli, amitom translatori cvladebsa 

da brZanebebs aniWebs virtualur (warmosaxviT) misamarTebs; 
amasTanave programis ganTavseba usityvod iwyeba ujredidan, 

romlis misamarTia 0. procesis virtualuri misamarTebis er-

Tobliobas ewodeba virtualuri samisamarTo sivrce. TiTo-

eul sivrces sakuTari virtualuri sivrce aqvs. virtualu-ri 

samisamarTo sivrcis zoma izRudeba misamarTis Tanrigebis 

raodenobiT, romelic SeiZleba hqondes mocemuli arqiteqtu-

ris kompiuters. igi, rogorc wesi, ar emTxveva kompiuterSi 

arsebuli mfzikuri mexsierebis moculobas. 

fizikur misamarTebs warmoqmnis operatiuli mexsierebis im 

ujrdTa nomrebi, romlebSic cvladebisa da brZanebebis ganTav-

sebaa SesaZlebeli.  virtualuri misamarTebidan fizikur misa-

marTebze gadasvla SeiZleva ori xerxiT moxdes. pirveli xe-
rxis dros fizikur misamarTebad virtualur misamarTebs 

cvlis specialuri sistemuri programa – gadamnacvlebeli 
CamtvirTavi. am ukanasknels aqvs sawyisi monacemebi im fiziku-

ri mexsierebis sawyisi misamarTis Sesaxeb, romelSic unda Ca-

itvirTos programa; translatori gadamnacvlebel Camtvir-
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Tavs awvdis informacias programis dasamisamarTebadi konstan-
tebis Sesaxeb. sakuTari sawyisi monacemebisa da translato-

ridan miRebuli informaciis safuZvelze aRniSnuli Camtvir-

Tavi operatiul mexsierebis cariel adgilze CatvirTavs pro-

gramas, romlis drosac virtualurs fizikuri misamarTebiT 

cvlis.  

meore xerxis dros  programis komponentebi operatiuli 

mexsierebis ujredebSi maT virtualur misamarTebTan erTad 

CaitvirTeba, xolo operaciuli sistema afiqsirebs programis 

virtualur da realur samisamarTo sivrceebs Soris arsebul 

Zvras. programis Sesrulebisas operatiul mexsierebasTan yo-

veli mimarTvis dros virtualuri misamarTi gardaiqmneba fi-

zikur misamarTad. 

pirveli xerxis naklia misi sixiste: gadamnacvlebeli Cam-

tvirTavi programas xistad miajaWvavs misi ganTavsebis ad-

gilTan, ris gamoc SeuZlebeli xdeba programas Seecvalos 

adgilmdebareoba misi realizebis dros. Rirsebaa maRali mwa-

rmoebluroba: nebismieri virtualuri misamarTi mxolod er-

Txel - operatiul mexsierebaSi programis CatvirTvisas gar-

daiqmneba. meore xerxisRirsebaa moqniloba: programas Se-

srulebis periodSic SeiZleba Seecvalos adgilmdebareoba, na-
klia SedarebiT naklebi mwarmoebluroba, rasac iwvevs misarT-

Tan yoveli mimarTvis dros fizikur misamarTad virtualuri 

misamarTis gardaqmnis gamo warmoSobili zednadebi xarjebi. 

zogierT SemTxvevebSi (Cveulebriv specializebul sistemeb-

Si), rodesac winaswar zustadaa cnobili operatiuli mexsi-

erebis Tu romel nawilSia gaTvaliswinebuli programis Se-

sruleba, translatori erTbaSad gascems fizikuri misamarTe-

biT damisamarTebul kods.  

mexsierebis marTvis meTodebi or klasad SeiZleba davyoT: 

meTodebad, romlebic procesebs gadaanacvlebs operatiul mex-

sierebasa da disks Soris da meTodebad, romlebic amas ar ak-

eTebs. martivia ukanaskneli meTodebi da pirvelad isini ganvi-

xiloT.  
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rtiis an misi generirebis dros xeliT moaxdinos operator-      

ma. Sesasruleblad mosul morig operacia adgils ikavebs ro-

melime ganyofilebaSi Semsvleli operaciebis rigSi an saerTo 

rigSi (nax.1.2) 
 

 

 

 
 
 
 
 
 
 

mexsierebis marTvis qvesistemaam SemTxvevaSi: Sesasarule-

blad mosuli programis zomas udarebs Tavisufal ganyofile-

baTa zomebs; SeirCevs Sesaferisi zomis ganyofilebas; masSi 

CatvirTavs programas da aawyobs mis misamarTebs.  
mocemuli meTodis Rirsebaa – realizebis simartive, nakli 

ki – sixiste.  TiToeul ganyofilebaSi radgan mxolod erTi 

programa SeiZleba Sesruldes, amitom multidaprogramebis 
done  programis zomisagan damoukideblad winaswar izRudeba 

ganyofilobaTa raodenobiT. ragind mcire ar unda iyos prog-

ramis moculoba, igi mainc erT ganyofilebas ikavebs, rac iw-

vevs mexsierebis araefeqtur gamoyenebas: operatiuli mexsiere-

bis Tavisufali adgilebis saerTo moculoba sakmarisic rom 

iyos programis Sesasruleblad, amas SeuZlebels xdis mexsi-

erebis ganyofilebebad dayofa. 

 

 

 

nax.1.2. mexsierebis ganawilebis xerxebi 

operatiuli 
mexsiereba 

ga
ny
o
f
il

eb
eb
i 

P1 

P2 

Pn 

progra- 
mebis rigi 

operatiuli 
mexsiereba 

progra- 
mebis rigi 

ga
ny
o
f
il

eb
eb
i 

P2 

P1 

Pn 

   operatiuli mexsierebis marTvis  

umartivesi  xerxia misi dayofa fiq- 

sirebuli sididis ramdenime ganyof- 

filebad. igi SeiZleba sistemis sta- 

I.1. mexsierebis ga-

nawileba fiqsir-

ebuli sididis ga-

nyofilebebad  
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erebaSi gamoeyofa misTvis aucilebeli zomis adgili. mexsi-

erebis Tavisufali adgilis zoma sakmarisi Tu ar aRmoCndeba 

amocanisaTvis, maSin es ukanaskneli Sesasruleblad ar miiReba 

da rigSi Cadgeba. mexsierebaSi arsebuli amocanis Sesrulebis 

Semdeg gaizrdeba misi Tavisufali sivrce da masSi CaitvirTe-

ba rigSi mdgari amocana. amgvarad, drois nebismier momentSi 

operatiuli mexsiereba Sedgeba winaswar ganusazRvreli zomis 

dakavebuli da Tavisufali ubnebis SemTxveviTi mimdvrobisagan. 

mexsierebis marTvis mocemuli meTodis dros operaciuli si-
stemis amocanebia:  

■ operatiuli mexsierebis Tavisufali da dakavebuli ub-

nebis cxrilebis Sedgena, romlebSic mieTiTeba ubnebis sawyisi 

misamarTebi da moculobebi; 

■ axali amocanis mosvlisas – moTxovnis gaanalizeba, Ta-

visufal ubanTa cxrilis daTvaliereba da iseTi ganyofilebis 

amorCeva, romelSic moTavsdeba Semosuli amocana. 

■ amorCeul ganyofilebaSi amocanis CatvirTva; mexsierebis 

Tavisufali da dakavebuli sferoTa cxrilis koreqtireba; 

■ amocanis dasrulebis Semdeg mexsierebis Tavisufali da 

dakavebuli sferoTa cxrilis xelaxali koreqtireba;  

Sesrulebis procesSi programuli kodi ar gadanacvldeba, 

e. i. gadanacvlebadi CamtvirTvelis gamoyenebiT SeiZleba misa-

marTebis erTdroulad awyoba. 

axlad Semosuli amocanisaTvis ganyofileba sxvadasxva we-

siT SeiZleba amoirCes; magaliTad SeiZleba amoirCes minimal-

rad sakmarisi, an maqsimalurad sakmarisi zomis ganyofileba 

da a. S. nebismier am wess aqvs rogorc Rirsebebi, ise naklo-

vanebebic. 

fiqsirebuli zomis ganyofilebebad mexsierebis ganawilebis 

meTodTan SedarebiT mocemul meTodi gacilebiT moqnilia, mag-

ram aqvs seriozuli naklic – mexsierebis fragmentireba. fra-

am SemTxvevaSi mesiereba winaswar  

ar iyofa ganyofilebebad. Tavdapir-

velad Tavisufalia mTeli mexsiere-  

ba. TiToeul mosul amocanas mexsi- 

I.2. mexsierebis gana-

wileba cvladi 

sididis ganyofi-

lebebad 
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gmentireba ewodeba mexsierebaSi Zalian mcire zomis Tavisufa-

li aramomijnave ubnebis (fragmentebis) warmoqmnas. calke aRe-

ebuli fragmentebi imdenad mcirea, rom masSi ver Tavsdeba 

verc erTi mosuli programa, magram fragmentebis jamuri mo-

culoba sakmarisia nebismieri mosuli programisaTvis. 

fragmentirebis winaaRmdeg brZolis erT-erTi meTodia er-

Tiani Tavisufali aris warmosaqmnelad mexsierebis yvela da-

kavebuli ubnis gadanacvleba ufrosi an umcrosi misamarTebi-

saken. es moiTxovs cvladi sididis ganyofilebebiani mexsiere-

bis marTvisaTvis operaciuli sistemis mier Sesasrulebel 

zemoT CamoTvlil funqciebs daematos erT-erTi ganyofilebis 

SigTavsis meore ganyofilebaSi drodaro kopirebisa da 

Tavisufali da dakavebuli ubanTa cxrili koreqtirebis pro-

cedurebic. erTiani Tavisufali sivrcis warmoqmnis zemoT aR-

weril proceduras ewodeba SekumSva. igi SeiZleba ganxorci-

eldes an yoveli amocanis dasrulebis Semdeg, an maSin, rode-

sac axlad Semosuli amocanisaTvis ver moiZebneba saWiro zo-

mis Tavisufali ganyofileba. pirvel SemTxvevaSi cxrilis ko-

reqtirebisaTvis mcire gamoTvliTi samuSaos Catarebaa sakma-

risi, xolo meore SemTxvevaSi SekumSvis procedura iSviaTa-

daa Casatarebeli. programebi Sesrulebis procesSi gadaadgi-

ldeba operatiuli mexsierebis farglebSi, ris gamoc virtu-

aluri misamarTebi fizikur misamarTebad dinamikurad garda-

iqmneba.   

SekumSva mexsierebis ufro ukeTesad gamoyenebis saSualebas 

gvaZlevs, magram marTvisaTvis moiTxovs Zalian did dros, rac 

xSirad aufasurebs mis Rirsebas.  

 

 

 

visufali adgilis zomas, programebs yofen nawilebad, rom-

lebsac overleebi (Overlay - mierTeba) ewodeba. yvela overlei 

Seinaxeba diskze da maT mexsierebasa da disks Soris gada-

anacvlebs operatiuli sistemis saSualebebi. mexsierebaSi Se-

sasruleblad pirvelad gadaigzavneba nulovani overlei, ro-

II. mexsierebis gana-

wileba diskuri  

sivrcis gamoyenebiT 

operatiul mexsierebaSi iseTi prog- 

ramebis  gansaTavseblad,  romelTa  

zoma aRemateba mexsierebaSi arsebul 
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melic dasrulebisas gamoiZaxebs momdevno overlis da a.S. na-

wilebad (overleebad) programa unda dayos da operatiul me-

xsierebaSi maTi CatvirTva unda dagegmos damprogramebelma.   

am mimarTulebiT gamoTvliTi procesis organizebis meTode-

bis ganviTarebis Sedegad warmoiqmna e. w. virtualuri mexsi-

erebis meTodi. virtualuri ewodeba resurss, romelic mom-

xmarebels an samomxmareblo programas iseTi Tvisebebis mqone 

resursad aCvenebs Tavs, romlebic mas sinamdvileSi ar gaaCnia. 

magaliTad, virtualuri mexsiereba momxmarebels ise aCvenebs 

Tavs, TiTqos misi zoma aRematebodes sistemaSi arsebuli re-

aluri operatiuli mexsierebis zomaas. momxmarebeli ise wers 

Tavis programas, TiTqos mis gankargulebaSi iyos didi zomis 

operatiuli mexsiereba, sinamdvileSi ki programis mier ga-

moyenebuli yvela monacemi Senaxulia erT an ramdenime sxvada-

sxva saxis damxsomebel mowyobilobaSi, kerZod, xist diskeb-

ze, da mxolod saWiroebisamebr nawil-nawil aisaxeba realur 

operatiul mexsierebaSi. 

amgvarad, virtualuri mexsiereba ewodeba programul-apara-

turuli saSualebaTa erTobliobas, romelic momxmarebels 

operatiuli mexsierebis zomaze ufro didi zomis programebis 

daweris saSualebas aZlevs. amisaTvis virtualuri mexsiereba 

avtomaturad, damprogrameblis monawileobis gareSe:  

■ monacemebs ganaTavsebs sxvadasxva saxis damxsomebel mo-

wyobilobebSi; magaliTad, programis erT nawils ganaTavsebs 

operatiul, xolo meore nawils ki diskur mexsierebaSi; 

■ monacemebs saWiroebis kvalobaze gadaanacvlebs sxvada-

sxva tipis damxsomebel mowyobilobebs Soris; magaliTad, dis-

kidan programis nawils gadatvirTavs operatiul mexsiere-

baSi; 

■ virtualur misamarTebs gardaqmnis fizikur misamarTeb-

ad. 

virtualuri mexsiereba yvelaze xSirad realizebulia gve-

rdobrivad, segmenturad an gverdobriv-segmenturad.  
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rtualuri gverdebi ewodeba. zogadad virtualuri samisamar-

To sivrcis zoma gverdis zomis jeradi ar aris, amitom TiT-

oeuli procesis bolo gverds emateba fiqturi midamo. 

kompiuteris operatiuli mexsierebac iyofa imave zomis na-

wilebad, romlebsac fizikuri gverdebi (anu blokebi) ewo-

deba. 

gverdis zomad Cveulebriv 2-is xarisxis toli sidide 

(mag., 512, 1024, 2048  da a. S) airCeva, rac gverdebis gardaq-
mnis meqanizmis gamartivebis saSualebas iZleva. 

procesis CatvirTvisas misi virtualuri gverdebis erTi 

nawili Tavsdeba operatiul mexsierebaSi, danarCeni nawili  

ki diskze. savaldebulo araa momijnave fizikur gverdebSi mo-

mijnave virtualuri gverdebis ganTavseba. CatvirTvisas opera-

ciuli sistema TiToeuli procesisaTvis qmnis sainformacio 

struqturas – gverdebis cxrils, romelSic myardeba Sesaba-

misoba operatiul mexsierebaSi CatvirTuli fizikuri gverde-

bisa da virtualuri gverdebis nomrebs Soris, an SeiniSneba 

imis Sesaxeb, rom virtualuri gverdi gadatvirTulia diskze. 

garda amisa gverdebis cxrili Seicavs iseT mmarTvel informa-

ciebs, rogoricaa gverdis modificirebis niSani, gadmoutvi-

rTaobis niSani (zogierTi gverdebis gadmotvirTva SeiZleba 

akrZaluli iyos), gverdTan mimarTvis niSani (TvlisaTvis ga-

moiyeneba drois garkveuli periodis ganmavlobaSi mimarTvebis 

raodenoba) da virtualuri mexsierebis meqanizmis mier formi-

rebadi da gamoyenebadi sxva monacemi. 

morigi procesis gaaqtiurebisas procesoris specialur re-

gistrSi CaitvirTeba mocemuli procesis gverdebis cxrili. 

mexsierebasTan yoveli mimarTvisas gverdebis cxrilidan wa-

ikiTxeba informacia im virtualuri gverdis Sesaxeb, romel-

zec moxda mimarTva. mocemuli virtualuri gverdis operati-

ul mexsierebaSi ganTavsebisas virtualuri misamarTebi garda-

iqmneba fizikur misamarTebad. mocemul momentSi virtualuri 

II. 1. mexsierebis gve-

rdobrivad gana-

wileba  

 TiToeuli procesis virtualuri sa- 

misamarTo sivrce  daiyofa fiqsirebu- 

li sididis nawilebad, romlebsac vi- 
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gverdi diskze Tu aris gadatvirTuli, maSin xdeba e. w. gver-
dobrivi wyveta: Sesrulebadi procesi gadaiyvaneba lodinis 

reJimSi da gaaqtiurdeba mza procesebis rigSi mdgari sxva 

procesi. paralelurad gverdobrivi wyvetis damamuSavebeli 

programa diskze poulobs moTxovnil virtualur gverds da 

cdilobs igi CatvirTos operatiul mexsierebaSi. mexsierebaSi 

Tavisufali fizikuri gverdis arsebobisas CatvirTva dauyov-

nebliv moxdeba, sawinaaRmdego SemTxvevaSi wydeba sakiTxi imis 

Sesaxeb, Tu romeli gverdi SeiZleba gadaitvirTos mexsiereb-

idan diskze. aseTi gverdi SeiZleba mravali sxvadasxva krite-

riumiT SeirCes: SeiZleba gadaitvirTos gverdi, romelic didi 

xania ar iyo gamoyenebili, an nebismeri gverdi, is gverdi, ro-

melzec bolo dros mimarTvebis raodenoba iyo minimaluri. 

zogierT sistemaSi gamoiyeneba gverdebis muSa simravlis 

cneba. gverdebis muSa simravle ewodeba yvelaze xSirad gamo-

yenebadi gverdebis CamonaTvlisagan warmoqmnil simravles da 

igi formirdeba TiToeuli procesisaTvis. am simravleSi Sema-

vali gvedebi mudmivad unda iyos operatiul mexsierebaSi da 

amitom maTi gadatvirTva saWiro are aris.   

operatiuli mexsierebidan gasaZevebeli gverdis amorCevis 

Semdeg gaanalizdeba gverdebis cxrilSi am gverdis Sesaxeb 

arsebuli modificirebis niSani. gasaZevebeli gverdi Tu Catvi-

rTvis Semdeg iyo modificirebuli, maSin operatiuli mexsier-

ebidan mis gaZevebamde diskze gadaitvirTeba misi modificire-

buli versia, sawinaaRmdego SemTxvevaSi igi SeiZleba ubralod 

ganadgurdes da Tavisuflad gamocxaddes Sesabamisi fizikuri 

gverdi. 

ganvixiloT gverdobrivad organizebuli mexsierebisas fi-
zikur gverdebad virtualuri gverdebis gardaqmnis meqanizmi. 

gverdobrivi ganawilebisas virtualuri mexsiereba SeiZleba 

(p,s) wyvilis saxiT iqnes warmodgenili, sadac p – procesis 

virtualuri gverdis nomeria (danomvra iwyeba 0-dan), xolo s 

– wanacvleba virtualuri gverdis farglebSi. vinaidan gve-

rdis zomaa 2
k, amitom s wanacvleba miiReba virtualuri misa-

marTis kraodenobis umcrosi Tanrigebis ubralo gamocalke-
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vebiT. darCenili ufrosi Tanrigebis erToblioba warmoadgens 

virtualuri gverdis p nomris orobiT Canawers. 

operatiul mexsierebasTan yoveli mimarTvisas aparaturuli 

saSualebebi asrulebs Semdeg qmedebebs: 

■ gverdebis cxrilis sawyisi misamarTis (gverdebis cxrilis 

misamarTis registris SigTavsis), virtualuri gverdis nomris (vir-

tualuri misamarTis ufrosi Tanrigebis) da gverdebis cxrilSi ar-

sebuli Canaweris sigrZis (sistemuri konstantas) safuZvelze gan-

sazRvravs cxrilSi saWiro Canaweris misamarTi; 

■ am Canaweridan amoitans fizikuri gverdis nomers; 

■ fizikuri gverdis nomers miuerTebs wanacvlebas (virtu-

aluri misamarTis umcros Tanrigebs).  

gverdis zomis 2-is xarisxis tolobis gamo Sekrebis xan-

grZlivi operaciis nacvlad SegviZlia gamoviyenoT konkatena-
ciis (mierTebis) operacia, rac amcirebs fizikuri gverdis mi-
Rebis dros, e. i. zrdis kompiuteris mwarmoeblurobas. 

gverdobrivad organizebuli mexsierebiani sistemis mwarmo-

eblurobaze gavlenas axdens gverdobriv SewyvetaTa damuSave-

basa da fizikur mexsierebad virtualuri mexsierebis garda-

qmnasTan dakavSirebuli droiTi danaxarjebi gverdobrivi Sewy-

vetebis xSirad warmoSobisas sistemas gverdebis svopirebisa-

Tvis didi dro daexarjeba. gverdobrivi Sewyvetebis sixSiris 

Sesamcireblad, erTi SexedviT, kargi iqneboda gagvezarda gve-
rdebis zoma, rac gverdebis cxrilis zomas, da, maSasadame, me-

xsierebis danaxarjebsac, Seamcirebda. magram didi gverdebis 

SemTxvevaSi TiToeuli programis bolo virtualur gverdze 

didi gamouyenebeli Tavisufali adgili darCeba. saSualod 

TiToeul programaze ikargeba gverdis zomis naxevri, rac di-

di gverdis dros mniSvnelovani sididea. fizikur gverdad 

virtualuri gverdis gardaqmnis drois sidide mniSvnelov-

nadaa damokidebuli gverdebis cxrilTan SeRwevis droze. ami-

tom sasurvelia aRniSnuli cxrilis ganTavsebisaTvis gamovi-

yenoT „swrafi“damxsomebeli mowyobilobebi (specialuri regis-

trebis nakrebi, asociuri Ziebis an diskebis keSirebis gamomyenebeli mexsi-

ereba). 
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ce sxvadasxva nawilebad meqanikurad iyofa. es saSulebas ar 

gvaZlevs, programis sxvadasxva nawilebTan (segmentebTan) SeR-

wevis xerxis diferencireba movaxdinoT. es ukanaskneli ki 

xSirad SeiZleba Zalian sasurveli iyos. magaliTad, igi saSu-

alebas mogvcemdakodur segmentSi agvekrZala Cawerisa da wa-

kiTxvis operaciebi, xolo monacemebis segmetSi – mxolod wa-

kiTxvis operaciis Sesruleba gagvexada SesaZlebeli. garda am-

isa, nawilebad programis ara meqanikuri, aramed „gaazrebuli“ 
dayofa saSualebas mogvcemda erTi segmenti ramdenime proce-
sisaTvis gamogveyenebina. magaliTad, ori procesis mier erTi 

da igive maTematikuri qveprogramis gamoyenebisas operatiul 

mexsierebaSi SegveZlo am qveprogramis mxolod erTi asli Ca-

gvetvirTa. arc amis saSualebas gvaZlevs samisamarTo sivrcis 

zemoT aRniSnuli meqanikuri dayofa. 

ganvixiloT, mexsierebis segmenturi danawilebisas rogor 

realizdeba aRniSnuli SesaZleblobebi. damprogramebeli segme-

ntebSi Sesanaxi informaciis azrobrivi mniSvnelobis Sesabamis-

ad gansazRvravs segmentebis zomebs da am zomis segmentebad 

dayofs procesis virtualur samisamarTo sivrces. calkeuli 

segmenti SeiZleba gamoeyos qveprogramas, monacemTa masivs da 

a.S. programa segmentebad usityvo SeTanxmebis ZaliT SeiZleba 

kompilatormac dayos.  

procesis CatvirTvisas segmentebis nawili Tavsdeba opera-

tiul mexsierebaSi (TiToeuli am segmentisaTvis Tavisufali 

mexsierebis Sesabamis  adgils moiZiebs operaciuli sistema), 

nawili ki – diskur mexsierebaSi. erTi programis segmentebma 

SeiZleba daikavos operatiuli mexsierebis aramomijnave ub-

nebi. CatvirTvisas sistema (gverdebis cxrilis analogurad) 

qmnis procesis segmentebis cxrils, romelSic TiToeuli seg-

mentisaTvis miTiTebulia operatiul mexsierebaSi segmentis 

sawyisi fizikuri misamarTi, segmentis zoma, segmentTan SeRwe-

vis wesi, modificirebis niSani, drois bolo intervalis gan-

mavlobaSi mocemul segmentTan mimarTvis raodenobis maCvenebe-

mexsierebis gverdobrivad organize-

bisas procesoris samisamarTo sivr-  
II. 2. mexsierebis seg-

menturad ganawileba  
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li niSani da sxva informacia. ramdenime procesis virtualu-

ri samisamarTo sivrce Tu moicavs erTsa da imave segments, 

maSin am procesebis segmentTa cxrilebSi SeiZleba arsebobdes 

im operatiuli mexsierebis erTsa da imave ubnisaTvis mimarT-

vebi, romelSic segmentis erTaderTi egzempliaria CatvirTu-

li. 

segmenturad organizebuli sistema zustad gverdobrivad 

organizebuli sistemis analogurad funqcionirebs: drodadro 

xdeba mexsierebaSi saWiro segmentebis ararsebobiT gamowveuli 

Sewyvetebi, mexsierebis gaTavisuflebis saWiroebisas zogierTi 

segmenti diskze gadaitvirTeba. operatiul mexsierebasTan yo-

veli mimarTvis dros fizikur misamarTebad gardaiqmneba vir-

tualuri misamarTebi. garda amisa, mexsierebasTan mimarTvisas 

mowmdeba mocemul segmentTan mocemuli tipis SeRwevis dasa-

Svebuloba. 

mexsierebis segmenturad organizebisas virtualuri mexsi-

ereba warmoidgineba (g, s) wyvilis saxiT, sadac g aris segmen-

tis nomeri, xolo s – wanacvleba segmentSi. fizikuri miasma-

rTi miiReba segmentis g nomris mixedviT segmentebis cxrilSi 

napovni segmentis sawyis fizikur misamarTisaTvis s wanacvleb-

is mimatebiT.  

  mexsierebis segmenturad organizebis meTodis naklia segmen-

tebis doneze fragmentirebis warmoSoba da gverdobriv organ-

izebis meTodTan SedarebiT misamarTis ufro neli gardaqmna. 

 

 

 

midgomisaTvis damaxasiaTebeli Rirsebebis Sexamebis saSualebas  

iZleva.procesis virtualuri sivrce iyofa segmentebad, xo-

lo TiToeuli segmenti – gverdebad. gverdebi inomreba segmen-

tis farglebSi. operatiuli mexsiereba daiyofa fizikur gver-

debad. process operaciuli sistema CatvirTavs gverdebis sa-

xiT, romlis drosac gverdebis nawili ganTavsdeba operatiul 

mexsierebaSi, nawili ki diskze. TiToeuli procesisaTvis iq-

mneba segmentebis cxrili, romelSic am procesis yvela segmen-

   mocemul SemTxvevaSi xdeba mexsi-

erebis gverdobrivad da segmenturad 

ganawilebis kombinireba, rac orive  

II. 3. mexsierebis gver-

dobriv-segmenturi 

ganawileba.  
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tisaTvis miTiTebulia gverdebis cxrilTa misamarTebi. segmen-

tebis cxrilis misamarTi Sesabamisi procesis gaaqtiurebi-sas 

procesoris specialur registrSi CaitvirTeba.  

 

 

oris 90%-iT datvirTvisaTvis sakmarisia masSi sul sami pro-

cesi mimdinareobdes. sxvagvaradaa saqme interaqtiuli amocane-
bis dros. procesoris imave datvirTviT muSaobisaTvis saWi-
roa sistemaSi iyos ara sami, aramed aTobiT aseTi amocana. am-

ocanis Sesasruleblad aucilebelia igi CaitvirTos operati-

ul mexsierebaSi, romlis moculoba SezRudulia. aseT piro-

bebSi gamoTvliTi procesis organizebisaTvis SemoTavazebuli 

iqna svopingad wodebuli meTodi. am meTodis Sesabamisad zogi-

erTi (Cveulebriv, momlodine) amocana droebiT mTlianad ga-
daitvirTeba diskze. miuxedavad imisa, rom es amocanebi disk-

zea da ara operatiul mexsierebaSi, isini mainc rCeba opera-
ciuli sistemis damgegmavis mxedvelobis areSi: romelime maT-

ganis gaaqtiurebis momentis dadgomisTanave igi diskidan op-

eratiul mexsierebaSi mTlianad gadaitaneba.amisaTvis saWiro 

zomis Tavisufali adgilis mexsierebaSi ar arsebobisas opera-

tiul mexsierebaSi gadaitaneba sxva amocana. virtualuri mex-

sierebis realizebis adre ganxiluli meTodebisagan gansxvaveb-

iT mocemuli meTodis Taviseburebaa is, rom amocana ar na-

wildeba operatiul da diskur mexsierebebs Soris: igi 

mTlianadaa moTavsebuli an erT, an meore maTganSi. arse-

bobs diskurimexsierebidan operatiul mexsierebaSi Casatvir-

Tad, an piriqiT, gadasatvirTavad konkretuli amocanis Ser-

Cevis sxvadasxva xerxi.  

 

 

 
 
 
 
 

II. 4. svopingi 

(gadacvla).  

svopingi virtualuri mexsierebis nairsa-

xeobaa. kvlevebiT dadgenilia, rom proces-  
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2.1. ZiriTadicnobebi failebisa da  

 

 

failuri sistemebis Sesaxeb 

 

 

 

rkveuli saxis kompiuteruli teqnikas (desktopebs, lepto-

pebs, smartfonebs da a.S), aseve kompiuterul programebsac. 

orive maTans kompiuteruli gamoyenebebi („computer applications“) 

anu ubralod gamoyenebebi ewodeba. diferencirebis mizniT pir-
vels aparaturul, xolo meores – programul gamoyenebebs 

uwodeben. SemdgomSi Cven mxolod programul gamoyenebebTan 

gveqneba saqme, amitom termin „gamoyenebis“ xmarebisas swored 
isini gveqneba mxedvelobaSi. 

kompiuteruli gamoyenebebi Seinaxeba specialur sacavSi, sa-

idanac saWiroebisamebr SeiZleba maTi gamomoZaxeba. aseT saca-

vad virtualuri samisamarTo sivrcis gamoyenebas aqvs Semdegi 

sami nakli: 1)ar SeuZlia didi zomis gamoyenebebis Senaxva. 
sacavis tevadobas zRudavs virtualuri samisamarTo sivrcis 

zoma. zogierTi gamoyenebisaTvis es zoma sruliad sakmarisia, 

magram masSi ver daeteva iseTi gamoyenebebi, rogoricaa sarki-

nigzo da aviabileTebis darezervebis sistema, sabanko aRricx-

vis sistema da a.S.; 2)gamoyenebas ver inarCunebs mudmivad. 
kompiuteruli gamoyenebebi xangrZlivad unda iqnes Senaxuli, 

xolo procesis damTavrebis Semdeg misi virtualuri samisama-

rTo sivrce qreba da ikargeba am masSi Senaxuli gamoyeneba; 3) 
ver uzrunvelyofs gamoyenebasTan ramdenime procesis SeRwev-
as.kompiuterul gamoyenebaSi arsebul gamomoyenebasTan, an mis 

nawilTan, xSirad  ramdenime  process sWirdeba SeRweva. iseT  

II Tavi 

 failebi da failuri 

struqturebi 

 

 

 

  yoveldRiuri yofiTi amocanebis gadasa- 

wyvetad Cven xSirad viyenebT rogorc ga- 1. zogadi cnobebi 

http://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/computer+applications
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gamoyenebas ki, rogoricaa interaqtiuli satelefono cnobari, 

erTi procesis virtualur samisamarTo sivrceSi Tu Sevinax-

avT, masTan SeRwevis ufleba mxolod am process eqneba.  

zemoT aRniSnulis gamo gamoyenebebis xangrZlivad Sesanaxad 

didi xnis ganmavlobaSi gamoiyeneboda diskuri mexsiereba. sam-

wuxarod, misi mwarmoeblureoba Zalian dabalia. garda amisa, 

diski SeiZleba warmovidginoT fiqsirebuli zomis blokebis 

wrfivi mimdevrobis saxiT, romelTanac urTierTobisaTvis 

sakmaod bevri operaciis Sesruleba gvixdeba, romelTaganac 

SeiZleba gamovyoT sasurvel k blokSi arsebuli informaciis 

wakiTxvisa da am blokSi axali informaciis Caweris procedu-

rebi. am ori proceduris Sesruleba, sxva operaciebze rom 

araferi vTqvaT, Zalian mouxerxebelia (gansakuTrebiT bevri 

gamoyenebis Semcveli didi sistemebis dros, an ramdenime mo-

mxmareblis arsebobisas). am dros wamoiWreba mravali proble-

ma, romlebic dakavSirebulia Tavisufali blokis dadgenasa da 

saWiro informaciis moZiebasTan, erTi momxmareblis informa-

ciis sxva momxmareblisagan dacvasTan da a. S. 

rogorc wina TavSi davinaxeT, procesis cnebis universalu-

ri gamoyenebisaTvis fizikuri mexsierebis nacvlad SemoRebu-

lia abstraqtuli virtualuri sivrcis cneba. sxva sikeTeeb-

Tan erTad aman damprogrameblis Sromac gaamartiva: programis 

dawerisas igi yuradRebas ar aqcevs operatiuli mexsierebis 

realur sidides da programas wers ararsebuli virtualuri 

mexsierebisaTvis. zemoT CamoTvlili problemebis gadasawyve-

tad da kompiuteruli gamoyenebebTan momxmarebelTa urTier-

Tobis gamartivebisaTvis aucilebeli xdeba kidev erTi abs-

traqciis – failis SemoReba. procesi (nakadi), virtualuri 

samisamarTo sivrce da faili iseTi umniSvnelovanesi abstraq-

ciebia, romelTa arsis codna aucilebelia operaciuli sis-

temis funqcionirebis naTlad gaazrebisaTvis. 

failebi procesebis mier Seqmnili logikuri sainformacio 

blokebia. diskze Cveulebriv aTasobiTi da milionobiTi raod-

enobis urTierTdamoukidebeli failia Senaxuli. samisamarTo 

sivrcis saxesxvaobad TiToeuli failis ganxilva WeSmariteba-
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sTan axlo iqneba, oRond unda gvaxsovdes, rom failebi ga-

moiyeneba ara operatiuli mexsoerebis, aramed diskuri 

mexsierebis modelirebisTvis.  

procesebs SeuZlia waikiTxos arsebuli da, saWiroebisamebr 

Seqmnas axali failebi. failebSi informacia Seinaxeba xan-

grZlivad faili arsebobas maSin Sewyvets, Tu mas gaaZevebs mi-

si mflobeli. 

failis cnebasTan ganuxreladaa dakavSirebuli failuri si-

stemis cnebac. failuri sistema operaciuli sistemis na-

wilia, romelsac evaleba Semdegi ori funqciis Sesruleba: 1) 
momxmarebels Seuqmnas diskze Senaxul monacemebTan samuSaod 

mosaxerxebeli interfeisi 2)ramdenime momxmarebelsa 

daprocess misces failebis erToblivi gamoyenebis saSualeba.  

failuri sistemis cnebis qveS farTo gagebiT moiazreba: 1) 
diskze arsebul failTa mTeli erToblioba; 2) monacemebis 

struqturaTa nakrebebi, romlebic gamoyenebulia failebis ma-

rTvisaTvis; aseTi nakrebebia failebisagan Sedgenili katalo-

gebi, failTa deskriptorebi, diskze Tavisufal da dakavebul 

sivrceTa ganawilebis cxrilebi; 3) sistemur programul sa-

SualebaTa kompleqsi, romlebic asrulebs failebis marTvis 

iseT funqciebs, rogoricaa, magaliTad, failis Seqmna da gana-

dgureba, failiswakiTxva an masSi informaciis Cawera, fail-

lis dasaTaureba, moZebna da a. S. 

mokled ganvixiloT failTan da failur sistemasTan daka-

vSirebuli ZiriTadi sakiTxebi. 

 

 

failis cnebis gansazRvrebisaTvisac SeiZleba gamoviyenoT da 

vamtkicoT, rom faili ewodeba monacemebis iseT erTobliob-

as, romelSic SeRweva misi saxeliTaa SesaZlebeli. maSasadame, 

failTan urTierTobisaTvis (informaciis wasakiTxad an Casawe-

rad) misamarTis nacvlad misi saxelis codnaa sakmarisi. 

failis saxeli Sedgeba wertiliT gayofili ori nawilisa-

gan. wertilis marjvniv arsebuli nawili arasavaldebul nawi-
lad iTvleba da gamoiyeneba mocemuli failebis Sesaxeb dama-

 failebi identificirdeba sakuTari 

 saxelebiT. es specifikuri Tviseba 
2 failebis saxelebi 
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tebiTi informaciis misaRebad. amitom mas saxelis gafarToeb-
asac (filenameextension)uwodeben. wertilis marcxniv arsebuli 

nawili failis saxelis savaldebulo nawilia, romelsacxSi-

rad failis saxeladac Tvlian. aRniSnulidan gamomdinare, da-

sawyisSi swored mas ganvixilavT.  

momxmarebeli simbolur saxelsqmnisda failsmasarqmevs 

(aniWebs). saxelis Seqmnisas momxmarebelma unda daicvas ope-

raciuli sistemis mier formirebuli moTxovnebi, romliTac 

ganisazRvreba saxelis Sesaqmnelad gamoyenebuli simbolebi da 

saxelis sigrZe. operaciuli sistema bolo periodamde moiTx-

ovda mokle yofiliyo failis saxeli. magaliTad, bil geitsi-
sa da mak makdonaldis mier 1976-77 wlebSi damuSavebuli 

klasikuri failuri FAT sistema(File Allocation Table – „failebis 

ganTavsebis cxrili“), romelic warmoadgenda ZiriTad failur si-

stemas DOS da Windows ojaxis operaciul sistemebSi (garda 

Windows NT–s ojaxisa) da romelic simartivis gamo dResac 

gamoiyeneba fleSdamgroveblebSi, failis sigrZe 8-3 propor-
ciiT izRudeba (rva simbolo – saxelisaTvis, sami simbolo – saxelis 

gasafarToebladgamoiyeneba). 1983 wels gamosuli mexuTe seriis 

operaciuli UNIX sistemis moTxovniT failis saxeli SeiZl-

eba mxolod 14-mde simbolos Seicavdes. 

momxmareblisaTvis gacilebiT mosaxerxebelia failebis sa-

xelebisaTvis gamoiyenos grZeli saxelebi, rac mas mnemomoni-
kuri (anu advilad damaxsovrebadi) saxelis Seqmnis saSualebas aZ-

levs (Zv. berZ.„μνημονικόν“ – „damaxsovrebis xelovneba“). mnemonikuri 

saxeliT momxmarebels advilad SeuZlia gaixsenos didi xnis 

winaT mis mier Seqmnili failebis Sinaarsi.  

Tanamedrove failuri sistemebi, rogorc wesi, failebisaT-

vis grZeli saxelebis darqmevis saSualebas gvaZlevs. magali-

Tad, operaciuli sistema Windows NT–is ojaxis wevrebSi ga-
moyenebuli failuri NTFS sistemis Tanaxmad failis saxeli 

SeiZleba Sedgebodes 255 simbolosagan, romelsac emateba da-

mamTavrebeli nulovani simbolo. 

grZel saxelebze gadasvlisas warmoiqmneba adre Seqmnil 

mokle saxelebian failebTan grZeli saxelebiani failebis Se-



58 
 

Tavsebadobis problema. adreuli SeTanxmebebis dacviT faileb-

Tan mimarTvisaTvis gamoyenebebs unda SeeZlos failebis grZe-

li saxelebi warmoadginos ekvivalenturi mokle saxelebis 

(fsevdonimebis) saxiT.  

grZel saxelebs cnobili Zveli failuri sistemebis axali 

versiebic iyenebs. magaliTad, operaciul sistema Windows 95-

Si arsebuli failuri VFAT sistema failebisaTvis grZeli 

saxelis darqmevis saSualebasac iZleva. garda amisa, igi ar 

cvlida diskze arsebuli monacemebis struqturas.  

Cveulebriv sxvadasxva fails SeiZleba hqondes erTnairi 

simboluri saxeli. am SemTxvevaSi faili identificirdeba e. 

w. Sedgenili saxeliT, romelic warmoadgens katalogTa sim-

boluri saxelebis mimdevrobs. zogierT sistemaSi erTsa da 

imave fails ar SeiZleboda darqmeoda sxvadasxva saxeli, 

magram arsebobs am SezRudvis armqone sistemebic. ukanasknel 

SemTxvevaSi operaciuli sistema fails aniWebs iseT damatebiT 

unikalur saxels, rom SeiZleba damyardes urTierTcalsaxa 

damokidebuleba failsa da mis unikalur saxels Soris. 

unikaluri saxeli warmoadgens ricxviT identifikators da 

mas gamoiyenebs operaciuli sistemis programebi. failis aseTi 

unikaluri saxelis magaliTiaUNIX sistemaSi indeqsuri des-

kriptoris nomeri. (laT. deskriptori; qarT.: qarTulad niSnavs „aRm-

wers“. gamoiyeneba dokumentis ZiriTadi Sinaarsis Sinaarsis aRwerisaTvis. 
indeqsuri deskriptorSi fiqsirebulia failis tipi, masTan SeRwevis wesi, 
zoma da a. S. TiToeul fails diskze Seesabameba sakuTari rigiTi nomriT 

identificirebadi  erTaderTi indeqsuri deskriptori). 

axla ramdenime sityviT SevexoT failis saxelis arasaval-

debulo nawils – saxelis gafarToebas. failis saxelis gafa-

rToeba axdens failis tipis (formatis) identificirebas da 
miuTiTebs, romeli programebi iyenebs am failebs. igi warmo-

adgens failis saxelisaTvis damatebuli simboloebis erTo-

bliobas. dainteresebul pirebs maT Sesaxeb yvela saWiro in-

formacia SeuZliaT 2.1 cxrilidan miiRos. 
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.fl

v 

dasasruli naxeT momdevno gverdze 

     cxrili 2.1. failis tipebi  (dasawyisi) 

.pptx 

Adobe Reader  da sxvebSi .pdf eleqtronuli dokumentis faili 

 

gafarTo- 

ebis saxe 
failis tipi (formati) programa 

fla, mp3, are, 

waw, acc, ac3, 

m4a, ogg, wma, 

და ა.შ. 

bgeriTi (cifruli) faili  nebismieri audio pleeri 

 

Semsrulebeli faili  – Sesas-

ruleblad gamzadebuli progr-

amebis Semsrulebeli faili  

Windows-is, DOS-is,Sim- 

bian-is, OS/2-s nebismieri 

samuSao programa  
.exe 

.msi 
programebis mainstalirebe- 

li – programebis damyeneb-

eli failebi  

dasayenebel pro-

gramaTa paketebi 

cxrilebis faili Excel  2007-is 
zeda cxrilur redaqtorebSi 

 

.xls an .xlsx 

cxriluri pro-  

  cesori Exel 

.djvu SekumSul gamosaxulebaTa 

faili 
djvu  failebis nebismier 

wamkiTxavi programaSi 

.txt 
martivi formatis teqsturi fa- 

ili (dokumenti) 

teqsturi redaqtoris 

bloknoti 

saprezentacio programa 

Power- Point 
prezentacia PPower-Point-is 

faili  

.ppt an 

internetis fleS  an videofa-

ilebi 

 

aRiqvams fleSfirsakravi-

ani nebismieri brauzeri 

.swf, 

flv 

 

gamosaxulebis faili 
gamosaxulebis sta- 

ndartuli menejer- 

ebi; specprogramebi 

bmp, jpg, (jpg)j, 

 pnj,gif, tiff, 

 ico,raw. 

 

videofailebi   sxvadasxva pleerSi 

avi, wmw, mkv, 

3gp, flv, mpeg, 

mp4, mov , 

vpb. 

 

dokumenti Word 2007-is zeda 

teqstur redaqtorebSi 

teqsturi pro-  

 cesori Word 
doc an 

docx 

 

     sistema Access .accdb monacemTa baza Access-is faili 
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bad. mokled ganvixiloT TiToeuli maTgani.   

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 teqsturi failebi warmoadgens ASCII kodiT gamosaxuli 

simboloebisagan Sedgenil striqonebis erTobliobas. Tanamed-

medrove sistemebSi striqonebi dayofilia striqonebis damyo-

febiT (striqonebs Soris arsebuli wyvetebiT). adreul sis-

temebSi striqonebi Seinaxeboda mudmivi an cvladi sididis Ca-

nawerebis saxiT. zogjer (gansakuTrebiT maSin, rodesac fail-

ur sistemaSi ar Seinaxeba informacia failis zomis Sesaxeb) 

teqsturi failis bolo aRiniSneba specialuri niSniT.  misi  
 

  klasifikaciis Tanaxmad (nax. 2.1) failebi SeiZ-  

  eba davajgufoT  Cveulebriv failebad, special- 

  ur failebad da katalogebad  anu direqtorie-   

3. faileb- 
is saxeebi 

 

  Cveulebrivi failebi ewodeba momxmareblis 

informaciis Semcvel failebs. erTmaneTisagan 

ganasxvaveben teqstur da orobiT failebs. 

3.1. Cveulebri- 
vi failebi 

 

     cxrili 2.1. failis tipebi  (dasasruli)  
 
 
 
 
 
  cxrili 2.1. failis tipebi (dasasruli) 

gafarTo- 

ebis saxe failis tipi (formati) programa 

saarqivo konteineris 

     failebi 

popularuli arqi- 

   vebisaTvis 

.htm

l,  .htm, 
  vebgverdis failebi 

 brauzerebSi 
.php. 

rar, zip, 7z, 

tar, gzip, 

gz, jar 

nax. 2.1. failebis 
saxeebi 

qselurad 

organizeb- 

uli katal- 

ogebi 

xiseburad 

organizeb- 

uli katal- 

ogebi 

katalogebi specialuri failebi Cveulebrivi failebi 

orobiTi 

failebi 
teqsturi 

failebi 

failebi 

blokuri 

failebi 

simboluri 

failebi 
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Rirsebebia: universaluroba (misi wakiTxva SeuZlia nebismier 

sistemas); mdgradoba (masSi baitebis dazianebisas SeiZleba mo-

nacemebis aRdgena) da simartive, xolo naklia araekonomiureba 
(ikavebs minimalurad aucilebelze met adgils) da maTze Se-

sasrulebuli zogierTi operaciis araefeqturoba (magaliTad, 

meaTase striqonze gadasasvlelad saWiroa 999 striqonis wa-
kiTxva).  

orobiTi failebi ar iyenebs ASCIIkodebs; igi Sedgeba 

orobiTi cifrebisagan (bitebisagan) Sedgenili baitebis erTob-

liobisagan. maTi Sinagani struqtura xSirad rTulia. 

 

 

 

wakiTxvis Cveulebrivi brZanebebis gamoyenebiT Setana/gamotanis 

operaciebis Sesrulebis SesaZleblobas aZlevs. am brZanebebs 

jer daamuSavebs failuri sistemis brZanebebi, xolo Semdeg 

moTxovnis Sesrulebis garkveul etapze operaciuli sistema 

maT Sesabamisi mowyobilobis marTvis brZanebad gardaqmnis. 

Setana/gamotanis mowyobilobebi iyofa blokurad orienti-
rebul da baiturad orientirebul mowyobilobebad. blokur-

ad orientirebuli mowyobilobebi informacias mqone blokeb-

Si, romelTa damisamarTeba SesaZlebelia (maT aqvs sakuTari 

misamarTebi). aRniSnulis gamo blokurad orientirebul Seta-

na/gamotanis mowyobilobebs damisamarTebad mowyobilobebs uw-

odeben: SesaZlebelia inicirdes maTi Semadgeneli blokebis Zi-

ebis procesi. baiturad organizebuli mowyobilobebi aradami-

samarTebadi mowyobilobebia (ar Seicavs damisamarTebul blo-

kebs) da amdenad Ziebis procesis inicirebis saSualebas ar iZ-

leva: isini warmoSobs an moixmars baitebs. blokurad organi-

zebuli mowyobilobis klasikuri magaliTia diski, xolo ba-

iturad organizebuli mowyobilobis magaliTebia terminalebi, 

printerebi da qsluri adapterebi.  

zemoT moyvanil Setana/gamotanis or gansxvavebul mowyobi-

lobebTan gamosayeneblad damuSavda aseve ori gansxvavebuli 

saxis failebi. pirvels blokuri anu blokurad orientirebu-

specialuri failebi ewodeba Setana/gamotan-    
is mowyobilobebTan asocirebul failebs. is- 

ni momxmarebels failSi Cawerisa da failidan 

3.2 specialu- 
ri failebi. 
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li failebi, meores ki – simboluri anu baiturad orienti-
rebuli failebi ewoda (ix. nax. 2.1).   

blokuri failebi ver imuSavebs baiturad orientirebul 

mowyobilobasTan, magram simbolur failebs SeuZlia blokur-

ad organizebul failebTan muSaobac. es imiTaa ganpirobebuli, 

rom blokurad orientirebuli mowyobiloba (magaliTad, dis-

ki) aramarto blokebis, aramed baitebis nakrebicaa (pirveli 

baits iwyebs pirveli bloki, xolo bolo baits daasrulebs 

bolo bloki). mowyobilobis kontrolerTan fizikuri gacvla 

Zveleburad blokebad xdeba, magram mowyobilobis simboluri 

faili blokebs gardaqmnis baitebis mimdevroba. 

 

 

 

erTiandes TamaSTa programebis, an erTi programuli paketis 

Semcveli failebi), xolo meore mxriv - failebisa da maTi 

mdgenelebis Sesaxeb sistemuri informaciis Semcveli faili-

caa. katalogSi Sedis masSi arsebuli failebis sia, garda ami-

sa, masSi dgindeba Sesabamisoba failebsa da maT maxasiaTeblebs 

(atributebs) Soris. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cxrili 2.2 failuri sistemebis atributebad gamoyenebuli maxasiaTeblebi 

3

. 4

. 5

. 6

. 
7

. 
8

. 9

. 

14

. 15

. 

16

. 17

. 

№ № maxasiaTeblebi maxasiaTeblebi 

1

. 

2

. 

10

. 

11. 

12

. 13

. 

niSani  «droebiTi»(gaZevdes 
  procesis dasrulebis 

Semdeg); 

 

 

blokirebis niSani; 
 

 
Canaweris 

sigrZe; 
 

 

 CanawerSi sagasaRebo 

velis 

        maCvenebeli; 
 

 

gasaRebis 

sigrZe; 

 

 

Seqmnis, ukanaskneli 

SeRwevis, 

    bolo cvlilebis dro; 

 

 

failis mimdinare 

zoma; 

 

 

failis maqsimaluri zoma; 

 

 

informacia 

nebadarTuli 

  SeRwevis Sesaxeb; 

 
failTan SeRwevis 

paroli; 

 

 

   failis mflobeli; 

 

 
failis Semqmneli; 

 

 
niSani  «mxolod wasakiTxad» 
 

 
niSani  «faruli faili» 
 

 
niSani  «sistemuri faili» 
 

 
niSani  «saarqivo faili» 
 

 
niSani  
«orobiTi/simboluri» 
 

 

  katalogi, erTi mxriv, momxmareblis mier 

garkveuli mosazrebiT gaerTianebuli fail-

ebis jgufia (magaliTad, masSi SeiZleba ga-  
3. katalogebi 
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sxvadasxva failur sistemaSi atributebad gamoyenebuli 

SesaZlo maxasiaTeblebi 2.2. cxrilSia moyvanili. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

katalogebi uSualod Seicavs failebis maxasiaTebelTa mni-

Svnelobebs, rogorc es gvaqvs failure MS-DOS sistemaSi 

(nax. 2.2,a), an isini miuTiTebs am maxasiaTeblebis Semcvel 

cxrilebs, rogorc esaa realizebuli operaciul UNIX sis-

temaSi (nax. 2.2,b). dabali donis katalogebi SeiZleba Sevides 

maRali donis katalogebSi, rac iZleva katalogebiT ierarqi-

uli struqturis warmoqmnis SesaZleblobas (nax. 2.3).  
katalogebis ierarqiiT sxvadasxvagvari struqtura warmo-

iSoba. faili Tu marto erT katalogSi SeiZleba Sevides, 

maSin miiReba xisebri struqtura, xolo Tu mas ramdenime ka-

talogSi Sesvlis ufleba aqvs, warmoiqmneba qselovani struq-

tura. operaciul sistema  MS-DOS-Si katalogebi warmoqmn-

is xisebr struqturebs (ix. nax. 2.3,b), xolo operaciul si-

stema UNIX-Si – qselovan struqturas (ix. nax.2.3,g). ka-

talogis, rogorc specifikuri failis, aqvs simboluri saxe-

li da igi calsaxad identificirdeba Sedgenili saxeliT, ro-

melic Seicavs yvela im katalogis saxels, romelic arsebobs 

Zireuli katalogidan mocemul katalogamde arsebul gzaze.    

nax.2.2. katalogebis struqtura 

1 baiti 

14  baiti 2 baiti 

DOS –is katalogis Canaweris  struqtura (32 baiti) 

UNIX –is katalogis Canaweris struqtura  

4 baiti 3 baiti 8 baiti 

gafarToeba 

sarezervo dro TariRi I blokis № zoma 

failis saxeli 
atrib- 

utebi sarezervo 

indeqsuri des- 

kriptoris№ 
failis saxeli 

a

) 

b

) 
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velyos diskze (gare mexsierebaSi) Senaxul monacemebis efeq-

turi gamoyeneba da momxmarebels Seuqmnas amisaTvis mosaxerxe-

beli interfeisi.  

magnitur diskze informaciis Senaxvis organizeba araa ma-

rtivi. amisaTvis, magaliTad, aucilebelia kargad vicodeT di-

skis kontroleris funqconirebis wvrilmanebi da registrebT-

an misi urTierTobis Taviseburebebi. aparaturasTan urTierT-

nax. 2.3. failuri sistemis logikuri organizacia 

a

) 

b

) 

g

) ierarqiuli 

(qselovani) 

     organizacia 

erTdoniani organizacia 

ierarqiuli (xiseburi) 

     organizacia 

failebi 

Zireuli katalogi 

4. failuri 
sistema 

failuri sistemaoperaciuli sistemis 

nawilia, romlis daniSnulebaa, uzrun- 
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zemoqmedebisagan momxmareblis dasacavad Seiqmna failuri sis-

temis abstraqtuli modeli. mowyobilobebTan muSaobisaTvis 

saWiro dabali donis operaciebze gacilebiT ufro advilia 

failebSi Cawerisa da misi wakiTxvis operaciebi. 

gare mexsierebis (diskis) gamoyenebis ZiriTadi ideaa Semde-
gi. operaciuli sistema mexsierebas hyofs fiqsirebuli zomis 

blokebad, vTqvaT 4096 raodenobis baitebad. faili Cveulebr-

iv warmoadgens erTbaituri Canawerebis arastruqturirebul 

mimdevrobas, romelic diskze blokebis mimdevrobebis saxiT 

Seinaxeba. es mimdevrebebi araa aucilebeli erTmaneTis gverdiT 

iyos ganTavsebuli. TiToeul blokSi Senaxuli Canawerebis ra-

odenoba mTeli ricxviT gamoisaxeba. 

failebis sistema saSualebas gvaZlevs meoreul mexsiereba-

Si arsebul im blokebs, romlebSic konkretuli failia Sena-

xuli, cnobarebis (katalogebis, direqtoriebis) daxmarebiT 

„gadavabaT“ am failis unikaluri saxeli. es saSualebas gva-

Zlevs aRniSnuli saxeliT (da ara misamarTis saSualebiT) da-

vamyaroT urTierToba am blokebSi Cawerili informaciasTan, 

anu maTSi Senaxuli failTan. es aCqarebs informaciis gamoye-

nebis process. Tavad failebTan da  maTi marTvisaTvis gamoye-

nebul monacemTa struqturebTan (katalogebTan, failis des-

kriptorTan, gare mowyobilobebis ganawilebis sxvadasxva 

cxrilTan) erTad failuri sistemamoicavs failebze sxva-

dasxva operaciis marealizebel programul saSualebebsac. fa-
iluri sistemis ZiriTadi funqciebia: 1) urTierToba misTvis 
gamoyofil sivrcesTan; 2) gare mexsierebis ganawileba fail-

ebs Soris; 3) saimedoobisa da mtyunebamdgradobis dacva; 4) 
ramdenime momxmareblis mier erTsa da imave failze erTobli-

vi muSaobis imgvarad organizeba, rom maT amisaTvis specialu-

ri Zalisxmeva ar dasWirdes; 5) arasanqcirebuli SeRwevebisag-

an failis dacva; 6) maRali mwarmoeblurobis uzrunvelyofa. 

faili aris meoreul mexsierebaSi Cawerili SekavSirebuli 

informaciis saxeldebuli nakrebia. failuri sistema operaci-

uli sistemis yvelaze xiluli nawilia. igi sistemis yvela 

momxmarebels uzrunvelyofs rogorc monacemebis, ise progra-
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mebis onlainurad Senaxvisa da SeRwevis meqanizmiT. momxmareb-

lis TvalTaxedviT faili gare mexsierebis erTeulia, e. i. di-

skSi Cawerili informacia aucileblad konkretul failSi 

Sedis. failebi maTi saxelebiT identificirdeba. 

misamarTebis erToblioba warmoqmnis samisamarTo sivrces, 
failebis saxelebis erToblioba ki – saxelebis sivrces;  
samisamarTo sivrcis elementi misamarTiT, xolo saxelTa siv-

rcis elementi – saxeliT moiZebneba; kerZod, misamarTebiT mo-

iZebneba kompiuteris operatiuli mexsierebis, xolo saxeleb-

iT – diskuri mexsierebis obieqtebi.  

 

2.2. failebis logikuri da fizikuri 

organizacia. failebis misamarTebi 

 
failSi monacemebi garkveuli struqturis saxiT unda iyos 

organizebuli. es struqtura warmoadgens baziss, romelze 

dayrdnobiTac muSavdeba monacemebis damamuSavebeli programebi. 

monacemebis struqturis dacva ekisreba gamoyenebas, Tumca 

dacvis funqciebi garkveulwilad SeiZleba Seasrulos opera-

ciulma sistemamac Sesarulos.  

arsebobs failis arastruqurirebuli da struqturirebu-

li modelebi. arastruqturirebuli failis struqturirebasa 
da interpretirasTan dakavSirebuli samuSaoebis warmarTva ga-
moyenebas ekisreba. es ramdenime gamoyenebas aZlevs saSualebas 

faili erTmaneTs Soris gaiyos da TiToeulma maTganma Tavise-

burad moaxdinos masSi arsebuli monacemebis struqturireba 

da interpretireba. aseTi midgoma UNIX saxis operaciuli si-

stemisTvis gaxda popularuli da dReisaTvis farTod gamoiy-
eneba Tanamedrove operaciul sistemebSi. 

failis meore – struqturirebuli modeli adreul opera-

ciul (OS/360, DEC RSX иVMS) sistemebSi gamoiyeneboda da 

dReisTvis iSviaTad gvxdeba. am SemTxvevaSi failis struqtur-

is mxardaWera failur sistemas ekisreba. mocemul SemTxvevaSi 

gamoyenebas SeuZlia failur sistemas logikuri Canawerebis 

Setana-gamotanis moTxovnebiT mimarTos. failur sistemas fa-
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ilis struqturis Sesaxeb unda hqondes nebismieri moTxovni-

li logikuri Canaweris gamosayofad sakmarisi informacia. fa-

iluri sistema gamoyenebas aZlevs CanawerTan SeRwevis saSu-

alebas, xolo am CanawerSi arsebul monacemebs amuSavebs gamo-
yeneba. aseTi midgomis ganviTarebis Sedegad iqna damuSavebuli 

monacemTa bazebis marTvis sistemebi (Database management system).  
erTmaneTisagan ganasxvaveben failebis logikur da fizikur 

organizacias.logikuri organizacia gansazRvravs failSi 

monacemebis ganTavsebis principebs, fizikuri organizacia ki 

gviCvenebs realur failebSi rogoraa ganxorcielebuli es 

principebi. 

 
 

 

deba monacemTa umciresi erTobliobas, romelzec damprograme-

beli operirebs gare mowyobilobasTan informaciis gacvlisas. 

gare mowyobiloba monacemebs operatiul mexsierebasTan cvlis 

blokebis saxiT, romelTa sidide SeiZleba ar emTxveodes lo-

gikuri Canaweris sidides. miuxedavad amisa operaciuli sis-

tema damprogramebels logikur CanawerebTan SeRwevis saSu-

alebas aZlevs. 

ganasxvaveben logikur CanawerTan mivdevrobiT da pirdapir 

(Tavisufali) SeRwevas. mimdevrobiTi SeRwevis dros mocemul 

logikur CanawerTan SeRwevisaTvis aucilebelia am Canaweris 

win arsebuli yvela Canaweris mimdevrobiT wakiTxva. pirdapiri 
(Tavisufali) SeRwevis dros ki es aucilebeli ar aris – sa-

Wiro CanawerTan uSualod SeiZleba SeRweva.  

failze logikuri Canawerebis ganTavsebas failia logikur-

ad organizeba ewodeba. ganasxvaveben failis logikurad organ-

izebis Semdeg sam xerxs: 1) failze fiqsirebuli sigrZis mim-

devrobis ganTavsebis xerxi (nax. 2.4,a); 2) failze cvladi si-

grZis mimdevrobis ganTavsebis xerxi (nax. 2.4,b); 3) failis 

logikuri Canawerebis ganTavseba indeqsuri cxrilis gamoyeneb-

iT (nax. 2.4,g); 
 

monacemebi failSi mowesrigebuli lo-

gikuri Canawerebis saxiT unda iyos ga-

nTavsebuli. logikuri Canaweri ewode-  
 

1. failebis logiku- 
ri organizacia 
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pirveli xerxis dros logikur CanawerTa sigrZeebi failis 

farglebSi ucvlelia. am SemTxvevaSi logigikur n–ur Cana-
werTan SeRweva SeiZleba yvela winmdebare Canaweris mimdevro-

robiT wakiTxvis gziT (mimdevrobiT SeRweva), an Canaweris ri-

giTi nomris daxmarebiT misi gamoTvlili misamarTiT. 

meore xerxisdros CanawerTa sigrZeebi failis farglebSi 

icvleba. am SemTxvevaSi gamoiyeneba logikur CanawerTan mim-

devrobiTi SeRwevis xerxi. CanawerebTan Tavisufali SeRweva 

SeuZlebelia. failebs, romelTa CanawerebTan SeRweva xorci-

eldeba mimdevrobiT, maTi poziciebis nomrebis mixedviT, arain-
deqsirebuli anu mimdevrobiTi failebi ewodeba. 

mesame xerxis dros viRebT e. w. indeqsirebuli failebs, 
romelTa logikur CanawerebTan Tavisufali xeRweraa SesaZle-

beli. aseT failebs aqvs erTi an ramdenime sagasaRebo veli, 
romelTa mniSvnelobebis miTiTebis gziT SesaZlebelia Canawe-

nax.2.4. failebis lo- 
gikurad organizebis  
xerxebi 

g 

b 

a 

Canawe- 

ri 2 

fiqsirebuli sigrZis logikuri Canawerebis mimdevroba 

l l l l l l l 

failis indeqsuri logikuri organizacia 

1 8 6 5 2 

indeqsuri 

 cxrili 
Canawe- 

ri 1 

Canawe- 

ri 3 

Canawe- 

ri 4 

Canawe- 

ri 5 

indeqsuri cxrili 

1 2 3 4 5 6 

misamarTi 

indeqsi 

(  gasaRebi) ≡ 

31

5 
715 21 670 201 661 

cvladi sigrZis logikuri Canawerebis mimdevroba 

l1 l2 l3 l4 l5 

l1 l2 l3 l4 l5 
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rebis damisamarTeba. monacemebis swrafad mosaZebnad indeqsire-

bul failSi gaiTvaliswineba indeqsuri cxrili, romelSic sa-

gasaRebo velebis mniSvnelobebs uTanaddeba gare mexsierebis 

misamarTi. es misamarTi SeiZleba miuTiTebdes an saZebn Cana-

wers (pirdapiri SeRweva), an gare mexsierebis ubans, romel-

zedac ganTavsebulia monacemebis jgufi da am jgufSi Sedis 

saZebni Canaweri. am SemTxvevaSi faili indeqsur-mimdevrobi-
Tadaa organizebuli. saindeqso cxrilebs qmnis failuri sis-

tema. 

 

 

 

ganTavsebis wesebs (diskze failis ganTavsebis xerxs). faileb-

is fizikuri organizaciis xerxis efeqturobis kriterium-

ebia: 1) monacemebTan SeRwevis siswrafe; 2) failis samisamar-

To sivrcis moculoba; 3) diskuri sivrcis fragmentirebis 

xarisxi; 4) failis SesaZlo maqsimaluri sidide.  

faili Sedgeba fizikuri Canawerebisagan, romlebsac blo-
kebi ewodeba (nax. 2.5). bloki monacemebis umciresi erTeulia, 

romlebiTac gare mexsiereba informacias cvlis operatiul 

mexsierebasTan. arsebobs diskis blokebSi failebis ganTavsebis 

oTxi varianti: uwyveti ganTavseba; ganTavseba blokebis gada-

bmuli siiT; ganTavseba indeqsebis gadabmuli siiT da ganTav-

seba failis mier dasakavebeli blokebis nomerTa ubralo 

CamoTvliT. ganvixiloT isini. 

a) uwyveti ganTavseba (nax. 2.5,a)diskze failebis ganTavse-

bis umartivesi xerxia. am dros fails eTmoba diskis mimdev-

robiT ganTavsebuli blokebi, romlebic diskuri mexsierebis 

erTian uwyvet ubans warmoqmnis. xerxs aqvs ori Rirseba da 

ori nakli. Rirsebebia misamarTis advilad mocemis SesaZle-

bloba (amisaTvis failis pirveli blokis nomrisa da blo-

kebis raodenobis miTiTebaa sakmarisi) da stuqturis simar-

tive. naklovanebebia:  a) winawar ucnobia failis sigrZe, ami-

tom ucnobia diskis misTvis dasarezervebeli sididis mniSvne-

lobac; b) diskis sivrcis araefeqturi gamoyeneba, rac  frag-

failis fizikuri organizacia aRwers 

gare mexsierebis mowyobilobaze fail- 

is ganTavsebis wesebs (diskze failis  

 

2. failebis fiziku- 
ri organizacia 
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mentirebas ganapirobebs: mcire (1 baitze naklebi) zomis cal-

keuli ubnebi gamouyenebeli rCeba. 

uwyveti ganTavseba gamoiyeneba operaciul IBM/CMS, RSX-

11 da zogierT sxva sistemaSi. 

uwyveti ganTavseba gamoiyeneba operaciul IBM/CMS, RSX-

11 da zogierT sxva sistemaSi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 nax. 2.5. failebis fizikurad organizebis 
xerxebi 

a

) 

b

) 

g

) 

d

) 

uwyveti ganTavseba 

ganTavseba blokebis nomerTa 

 CamonaTvliT 

faili:  

2,4,5,7 

1

 2 

3 

4 

5 

6 

7 

8 

9 

1

0 

bl
o
ke
b

i 

ganTavseba blokebis gadab- 

muli siiT 

4 

6 

9 

≡ 

f
ai
l
i 

bl
o
ke
bi
 

1  

2 

3 

4 

5 

6 

7 

8 

f
ai
l
i 

bl
o
ke
bi
 

ganTavseba indeqsebis gadabmu- 

        li siiT 

in
d
eq
se
bi
s
 
ar
e 

 

3 5 ≡ 

1 

2 

3 

4 

5 

6 

7 

bl
o
ke
b

i 
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b)ganTavseba diskuri mexsierebis gadabmuli siis meSveob- 
iT (nax.2.5,b). aseTi xerxis dros TiToeuli bloki Seicavs 

momdevno blokze miTiTebas. am SemTxvevaSic failis misamarTi 

SeiZleba mxolod erTi ricxviT – pirveli blokis nomriT – 

iqnas mocemuli. wina wesisagan gansxvavebiT TiToeuli bloki 

SeiZleba mimdevrobiT miuerTdes nebismier momdevno bloks, 

ris gamoc fragmentireba gamoiricxeba. failis sigrZe Tavisi 

arsebobis periodSi SeiZleba Seicvalos damatebiTi blokebis 

mierTebis gziT. naklia failis nebismier adgilze SeRwevis 

procesis realizacii sirTule; magaliTad, mexuTe blokTan 

SesaRwevad aucilebelia pirveli oTxi blokis wakiTxva. gar-

da amisa, failis is nawili, romeliv Sedis blokSi, ar aris 

2-is xarisxis toli (erTi sityva ixarjeba blokis nomris mi-

saTiTeblad), xolo mravali programa monacemebs kiTxulobs 

2-is xarisxis tol blokebad. 

g) ganTavseba indeqsebis gadabmuli siis meSveobiT (nax. 

2.5,g). failur sistema FAT–Si popularulia failebis fizi-
kurad ganTavsebis xerxi indeqsebis gadabmuli siis gamoyeneb-
iT (nax. 2.5,g). igi wina xerxis garkveuli modificirebis Se-

degadaa miRebuli. fails mexsiereba aseve blokebis Sekruli 

siis saxiT gamoeyofa. pirveli blokis nomeri damaxsovrebu-

lia katalogis CanawerSi, romelSic am failis maxasiaTeble-

bia Senaxuli. danarCeni samisamarTo sivrce gamoyofilia fa-

ilis blokebisagan. diskis TiToeul blokTan dakavSirebulia 

garkveuli elementi – indeqsi. indeqsebi diskis gancalkeve-

bul areSia ganTavsebuli.  

d)failisganTavseba mis mier dasakavebeliblokebisnome-
rTaubraloCamoTvliT.operaciuliUNIX sistema iyenebs mo-

cemuli xerxis erT-erT variants, romelic saSualebas iZ-

leva damoukideblad failis zomisa misamarTs hqondes fiqsi-

rebuli sigrZe. failis misamarTis Sesanaxad 13 velia gamoyo-

fili. failis zoma Tu 10 blokze naklebia, an misi tolia, 

maSin am blokebis nomrebi misamarTis pirvel 10 velSia Camo-

Tvlili. failis zoma Tu aWarbebs 10-s, maSin me-11 veli Seic-

avs im blokis misamarTs, romelSic SeiZleba failis momdev-
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no blokebis kidev 128 nomeri iqnes Senaxuli. failis zoma 

Tu (10+128)-ze metia, maSin gamoiyeneba 128-e veli, romelSic 

Tavsdeba iseTi 128 blokis nomrebis Semnaxveli  blokis nome-

ri, romelTaganac TiToeul blokSi 128-128 blokis nomrebia 

Senaxuli. sabolood viRebT, rom aseTi sammagi iribi damisama-

rTebis meSveobiT mocemuli xerxi saSualebas gvaZlevs Sevina-

xoT faili, romlis maqsimaluri zomaa: 

            10+128 +128(128+128(128(128. 

 

 

 

bic man SeiZleba Seasrulos am failze. sxvadasxva failure 

sistemaSiSeiZleba gansazRvruli iyos SeRwevis diferencireb-

ul operaciaTa sakuTari sia. masSi SeiZleba Sevides failisa 

da katalogebis Seqmnis, ganadgurebis, gaxsnis, daxurvis, fa-

ilSi Caweris, failis damatebis, failSi Ziebis, failis atri-

butebis miRebis, axali atributebis damatebis, saxelis gadar-

qmevis, Sesrulebis, katalogis wakiTxvis da sxva operaciebi. 

uzogades SemTxvevaSi SeRwevis uflebebi SeiZleba aRiwe-

ros SeRwevis uflebaTa matriciT. masSi TiToeuli failisaT- 

 

 

 

 

 

 

 

 

 

 

 

calkeul kategoriebad iyos dayofili. erTi da imave katego-

riis momxmareblebisaTvis SeRwevis saerTo wesebia gansazR-

vruli. magaliTad, UNIX sistemaSi momxmarebelTa mTeli sim-

ravle iyofa sam kategoriad: failis mflobelebad, failis 

3. failTan 

SeRwevis wesebi. 

failTan SeRwevis wesis gansazRvra ni-

Snavs TiToeuli momxmareblisaTvis ga-

nisazRvros operaciebis nakrebi, romle- 

vis gamoyofilia sa-

kuTari sveti, xolo 

TiToeuli momxmareb-

lisTvis – sakuTari  

mwkrivi. striqonebisa 

da mwkrivebis gadakve-

Taze miTiTebulia ro-

meli operaciaa nebada-

rTuli  (nax. 2.6). 
zogierT sistemaSi mo-

mxmareblebi  SeiZleba          nax.2.6. SeRwevis uflebaTa matrica 
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mflobelTa jgufis wevrebad da yvela sxva momxmareblebad. 

ganasxvaveben SeRwevisadmi Semdeg or midgomas:  

1.amorCeviT midgomas, romlis drosac mflobels Tavad 

SeuZlia ganusazRvros dasaSvebi operaciebi TiToeul failsa 

da TiToeul momxmarebels; 

2.samandato midgomas, romlis drosac imaze damokidebule-

biT, Tu romel jgufs ekuTvnis momxmarebeli,  sistema ganus-

azRvravs mflobels, Tu ra ufleba aqvs mas gasanawilebel 

resursze (mocemul SemTxvevaSi, failze). 

 

 

 

xdeba (aseTebia diskebi da lentebi), xelSi igdebs saSualedo 

programuli fena – buferizaciis qvesistema. buferizaciis 
qvesistemas warmoqmnis operatiul mexsierebaSi ganTavsebuli 

buferuli puli da am pulis mmarTveli programebis komple-

qsi. puli informatikaSi ewodeba gamosayeneblad mza obieqteb-

is nakrebs. 

pulis TiToeul buferis zoma erTi blokis tolia. garkve-

uli procesidan romelime blokis wakiTxvis moTxovnis mos-

vlisas buferizaciis qvesistema gadaaTvalierebs sakuTar bu-
ferul puls. masSi SeiZleba aRmoCndes an ar aRmoCndes aRni-

Snuli bloki. pirvel SemTxvevaSi aRmoCenil bloks buferiza-

ciis qvesistema pirdapir gadaakopirebs moTxovnis gamgzavni 

procesis buferSi da amiT Setana/gamotanis operacia CaiT-

vleba damTavrebulad, Tumca uSualod mowyobilobidan infor-

macia fizurad ar gacvlila. amiT vigebT dros, romelic unda 

daxarjuliyo failTan SeRwevisaTvis. meore SemTxvevaSi 
buferuli sistema mowyobilobidan waikiTxavs moTxovnil 

bloks da momTxovn procesisaTvis mis gadagzavnasTan erTdro-

ulad moaxdens mis kopirebas buferizaciis qvesistemis erT-
erT buferSi. Tavisufali buferis ararsebobisas diskze ga-

itaneba yvelaze naklebad gamoyenebadi informacia da mis ad-

gilze Caiwereba moTxovnili bloki. maSasadame, buferizaciis 

qvesistema keS-mexsierebis principis mixedviT muSaobs. aRniS-

zogierT failur sistemaSi im gare mo-

wyobilobebisken  gagzavnili  moTxovn- 

ebs, romlebSic damisamarTeba blokebad   

4. diskebis keSireb-

is principebi 
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nuli principi [2]–Si gvaqvs gadmocemuli. aq ki daintereseb-

ul pirebs keSis Sesaxeb damatebiT informacias mivawvdiT, 

romelic maT Tvalsawieris gafarToebaSi daexmareba. 

keSs (ingl. cach, frang. cacher – „damalva“) gamoTvliT teqnikaSi 
uwodeben monacemebis Sesanaxad gankuTvnil swrafad SeRwevad buf-
ers. buferad ki, Tavis mxriv, sxva araferia, Tu aramexsierebis ga-
rkveuli midamo, romelSic Senaxuli monacemebi SeiZleba gaicvalos 
rogorc gare mowyobilobebTan, aseve procesebTanac. buferi SeiZle-
ba realizebuli iyos rogorc aparaturulad, aseve programuladac, 
magram umetes SemTxvevaSi isini programuladaa realizebuli. bufe-
rebi maSin gamoiyeneba, rodesac monacemebis miRebis siCqare mniSne-
lovnad gansxvavdeba maTi damuSavebis siCqarisagan, an rodesac am si-
Cqareebs cvladi mniSvnelobebi aqvs (magaliTad, beWdvis buferiza-
cia) da a.S. 

terminebi keSi da buferi araa urTierTgamomricxavi terminebi, 
ris gamoc xSirad maT funqciebs erTmaneTSi ureven. klasikuri gage-
biT buferi aris droebiTi sacavi, sadac monacemTa didi blokebi 
erTmaneTs Seereva, an calkeul nawilebad daiyofa. rac Seexeba keSs, 
igi iseTi specifikuri buferia, romelSic monacemebi ufro xSirad 
waikiTxeba, vidre Caiwereba. keSis Seqmnis miznia: SevamciroT damxso-
mebel mowyobilobebTan mimarTvebis raodenoba da es mimarTvebi uf-
ro efeqturi gavxadoT. keSSi Senaxul monacemebTan SeRweva ufro 
swrafad xdeba, vidre nelmomqmedi sacavidan monacemebis amokreba; 
oRond keSis moculoba sawyisi monacemebis sacavis moculobaze ga-
cilebiT mcirea.  

termini „keSi“kompiuterul mecnierebaSi Jurnal „IBM Systems 

Journal“-is ZalisxmeviT iqna Semotanili. misma redaqtorma leil 

jonsonma1967 wels mkiTxvelebs SesTavaza termin „maRalCqarosnu-

li buferis“ nacvlad moefiqrebinaT kompaqturi Sesatyvisi; SemoTa-

vazebebis ararsebobis gamo 1968 wels TviTon moifiqra termini „ca-

che“(keSi). man mowoneba daimsaxura da kompiuterul literaturaSi 

myarad damkvidra. aRniSnulidan gamomdinare terminebi „maRalCqaro-

snuli buferi“ da „keSi“ sinonimebia. 
keSi es aris ZiriTad mexsierebad wodebul dabali SeRwevadobis 

mexsierebaSi arsebul monacemebTan urTierTobis swrafad damyarebi-
saTvis gankuTvnili zeswrafad SeRwevadi mexsiereba. keSireba gamo-

https://ru.wikipedia.org/w/index.php?title=IBM_Systems_Journal&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=IBM_Systems_Journal&action=edit&redlink=1
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iyeneba centraluri procesoruli mowyobilobebisaTvis, xisti di-
skebisaTvis, brauzerebisaTvis da a. S. 

keSi Sedgeba Canawerebis nakrebisagan (nax. 2.7). TiToeuli Canawe-
ri asocirebulia monacemTa elementTan (monacemebis patara nawil-
Tan), romelic warmoadgens ZiriTad mexsierebaSi arsebul momacemTa 
elementis asls. TiToeul Canawers aqvs tegad wodebuli identifi-
katori. igi gansazRvravs keSSi arsebuli Canaweri ZiriTad mexsiere-
baSi arsebul monacemTa romel elements Seesabameba (tegi – tag – 
inglisuri enidan nasesxebi sityvaa, romelic, farTo gagebiT, Wde 
anu markirebis niSania)    

 

 

 
 

 

 

 

 

 

 

 

keSis klienti (centraluri procesori, brauzeri, operaciuli 
sistema) monacemebTan mimarTvisas, upirveles yovlisa, aTvalierebs 
keSs. iq iseTi Canaweris aRmoCenisas, romlis identifikatori emTx-
veva monacemTa moTxovnili elementis identifikators, klienti iye-
nebs keSSi arsebul monacemebs. amas keSis mizanSi moxvedra ewodeba. 
aseTi Canaweris ararsebobisas klienti procesi iZulebuli xdeba me-
ti dro daxarjos da monacemebi uSualod mowyobilobidan waikiTx-
os, rasac keSis miznisaTvis acdena ewodeba. wakiTxuli monacemebis 
asli damatebiT Caiwereba keSSi da amiT momavalSi klients misi ke-
Sidan wakiTxvis saSualeba eqneba. keSisadmi iseTi mimarTvebis raode-
nobas, romelTa drosac napovni iqna sasurveli monacemebi, mizanSi 
moxvedris  done anu keSSi mizanSi moxvedris koeficienti ewodeba.  

SezRuduli moculobis keSis dros SeiZleba keSidan sivrcis ga-
TavisuflebisaTvis miRebuli iqnas masSi arsebuli naklebad gamo-
yenebadi Canawerebis gaZevebis gadawyvetileba; gasaZevebeli monacemebi 
keSSi Tu adre iyo modificirebuli, isini gaZevebamde gadakopirdeba 
ZiriTad mexsisierebaSi da keSidan mxolod amis Semdeg gaZevdeba. sa-

nax. 2.7.  ZiriTad mexsierebaSi keSis mexsierebis asaxva  
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winaaRmdego SemTxvevaSi maT mier dakavebuli adgilebi ubralod Ta-
visuflad gamocxaddeba. 

monacemebis Sesanaxi mravali periferiuli mowyobiloba, kerZod, 
xisti diskebi, iyenebs 1-dan 64 megabaitamde moculobis Sinagan keSs; 
wasakiTxad gamoyenebuli CD/DVD/BD-diskebic ganmeorebiTi mimar-
Tvis asaCqareblad xSirad axdens wakiTxuli informaciis keSirebas. 

operaciuli sistema operatiuli mexsierebis nawils iyenebs di-
skuri operaciebis keSad im mowyobilobebisaTvis, romlebsac ar ga-
aCnia sakuTari keSmexsiereba (xisti diskebisaTvis, flash-mexsierebi-
saTvis, moqnili diskebisaTvis). xSirad xisti diskebis keSirebisaT-
vis operatiuli mexsierebis mTeli Tavisufali nawilic gamoiyeneba. 

gare damgroveblebisaTvis keSirebas Semdegi faqtorebis gamo iye-
neben: 

▲ operatiul mexsierebaSi procesoris SeRwevis siCqare asjer 
da ufro metad aRemateba gare damgroveblebSi mis SeRwevis siCqar-
es.  

▲ monacemebis Senaxvis diskuri mowyobilobebis (xisti, moqnili, 
optikuri diskebis) mwarmoebluroba ramdenime mimdevrobiT ganTavse-
buli blokebis wakiTxva-CawerisaTvisaa maqsimaluri da mniSvnelov-
nad mcirdeba diskis sxvadasxva adgilisadmi erTeulovani mimarTvis 
dros; amas ganapirobebs meqanikuri mowyobilobebisaTvis damaxasiaTe-
eli inerciuloba; 

▲ gare damgroveblebis sxvadasxva blokisadmi mimarTvis sixSir-
is ukiduresi araTanabaria; 

▲ blokebis nawils Casawerad da wasakiTxad erTdroulad ram-
denime procesi iyenebs; 

▲ blokebis nawili Zalian xSirad waikiTxeba;  
▲ blokebis nawilSi Zalian xSirad xdeba Cawera; 
wakiTxvisas keSi blokis mxolod erTxel wakiTxvis saSualebas 

iZleva, romlis Semdeg yvela procesis gamosayenlebad blokis erT 

asls inaxavs da maT SigTavss „myisierad“ awvdis (diskidan mi-

wodebasTan SedarebiT). arsebobs „winaswar moTxovnis“ meqanizmic – 
fonur reJimSi operaciuli sistema keSSi waikiTxavs saWiro Canawe-
ris momdevno ramdenime bloks. 

Caweris dros keSi saSualebas iZleva mokle Canawerebi dajgufd-
es ufro msxvil Canawerebad, romlebsac ufro efeqturad daamuSav-
ebs damgrovebli, an rac saSualedo modifikaciebis Caweris Tavidan 
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acilebis saSualebas iZleva. am dros procesori xedavs operatiul 
mexsierebaSi arsebul blokis yvela saSualedo mdgomareobas.  

gare Semnaxavi mowyobilobebis keSirebisas Setana-gamotanis opti-
malurad gamoyenebis gamo mniSvnelovnad izrdeba sistemis mwarmoeb-
luroba. teqnologiis upiratesobaa failebTan momuSave gamoyenebis 
ucvlelobis dros diskebis mexsierebis gamoyenebis optimizaciis ga-
mWvirvaleoba.  

Canaweris keSirebis naklia is, rom programisagan Caweraze gake-
Tebul moTxovnasa da diskze blokis faqtobriv Caweras Soris arse-
bobs drois garkveuli monakveTi, agreTve icvleba Canawerebis Ses-
rulebis wesi, ramac SeiZleba gamoiwvios informaciis dakargva, an 

sistemis „dakideba“. mocemuli problema iZulebiTi perioduli sin-
qronizebiTa da Jurnalirebadi failuri sistemis gamoyenebiT SeiZ-
leba Serbildes (Jurnalirebadi ewodeba failur sistemas, romel-
ic specialurad formirebul JurnalSi Seinaxavs cvlilebaTa sias, 
rac amovardnebis dros failuri sistemis mTlianobis SenarCunebas 
uwyobs xels). 

 
 

 

 

donis interfeiss (funqciebis nakrebs), xolo Tavad es done 

sakuTari funqcionirebisaTvis interfeisad qvemoT mdebare in-

terfeiss iyenebs (mas mimarTavs moTxovnebiT). aRniSnuli mo-

deli Sedgeba simboluri, bazisuri, SeRwevis uflebaTa Semo-

wmebis, logikuri da fizikuri doneebisagan (nax. 2.8). mokled 

ganvixiloT TiToeuli maTgani.  

a) simboluri donisamocanaa failis simboluri saxelis 

mixedviT gansazRvros misi unikaluri nomeri. erTaderTi sim-

boluri saxelis mqone failebisagan Semdgar sistemebSi (ro-

goricaa, magaliTad, MS-DOS) es done ar arsebobs, radgan 

failisaTvis momxmareblis mier miniWebuli simboluri saxeli 

TavisTavad unikaluria da igi SeiZleba gamoiyenos operaci-

ulma sistemam. failur sistemebSi, romlebSic erTsa da imave 

fails SeiZleba ramdenime simboluri saxeli hqondes, failis 

unikaluri saxelis gansasazRvravad mocemul doneze Tvalier-

nebismieri failuri sistemis funqcion-

ireba SeiZleba warmovidginoT mravaldo-

niani modelis saxiT, romelSic TiToe-

uli  done  warmoadgens zeviT mdebare     

5. failuri sistem-

is funqcionirebis 

safuZvlebi 
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deba katalogebis mwkrivi. failur UNIX sistemaSi unikalur 

saxelad miRebulia failis indeqsuri deskriptoris nomeri 
anu i-node. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) bazisur donezeunikaluri saxeliTganisazRvreba fa-

ilis maxasiaTeblebi: SeRwevis uflebebi, misamarTi, zoma da 

a.S. isini SeiZleba Sediodes katalogSi an inaxebodes gancal-

kevebul cxrilebSi. failTan SeRwevis saSualo drois Sesam-

cirebladfailis gaxsnisas maxasiaTeblebi diskidan operati-

ul mexsierebaSi gadaitaneba. zogierT failur sistemaSi (maga-

liTad,HPFS-Si) failis gaxsnisas diskidan operatiul mexsi-

erebaSi aRniSnul maxasiaTeblebTan erTad failis monacemebis 

Semcveli ramdenime sawyisi blokic gadaitaneba. 

g) SeRwevis uflebaTa Semowmebis donezemowmdeba mow-

mxmarebels an process hqonda Tu ara mocemuli moTxovnis ga-

cemis ufleba. SeRwevis uflebaTa matriciT (ix. cxr. 2.6) 
amis dadasturebisas procesi gagrZeldeba, sawinaaRmdego Sem-

nax. 2.8   failuri sistemis zogadi modeli 

failSi logikuri Canaweris koordi-
natebis gansazRvra 

 

 

 

failis simboluri saxelis mixedviT 
misi unikaluri saxelis gansazRvra 

 

 

 

unikaluri saxelis mixedviT failis 
   maxasiaTeblebis gansazRvra 

 

 

 
mocemul failze dasaxuli operaciis  
Catarebis SesaZleblobis Semowmeba 

 

 

 

logikuri Canaweris Semcveli fizi- 
kuri blokis nomris gansazRvra 

 

 

 

e) fizikuri done 

 

 

 

d) logikuri done 

 

 

 

failisadmi wayenebuli moTxovna 

(operacia, failis saxeli, logikuri Canaweri) 

 

 

 

Setana/gamotanis qvesistemisaken 

 

 

 

a) simboluri done 

 

 

 b) bazisuri done 

 

 

 g) SeRwevis ufleba- 

Ta Semowmebis done 
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TxvevaSi ki gaicema SeRwevis uflebebis darRvevis Setyobi-

neba.  

d) logikur donezeganisazRvrebafailidan moTxovnili 

logikuri Canaweris koordinatebi, kerZod, dgindeba moTxovni-

li Canaweri ra manZiliTaa (ramdeni baitiTaa) daSorebuli fa-

ilis dasawyisidan. am dros yuradReba ar eqceva failis fizi-

kur ganTavsebas: igi baitebis uwyveti mimdevrobis saxiT war-

moidgineba. mocemuli donis muSaobis algoriTmi failis lo-

gikur organizaciazea damokidebuli. magaliTad, faili Tu 1 
baiti sigrZis logikuri Canawerebis mimdevrobas warmoadgens, 

maSin n-uri logikuri Canaweri failis dasawyisidan (n - 1) ba-

itis toli manZiliT iqneba daSorebuli anu wanacvlebuli. 

indeqsur-mimdevrobiTi organizaciis mqone failSi logikuri 

Canaweris koordinatebis gasagebad waikiTxeba indeqsebis (gasa-

Rebebis) cxrili, romelSic uSualodaa miTiTebuli logikuri 

Canaweris misamarTi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
e) fizikur doneze failuri sistema gansazRvravs moTx-

ovnili logikuri Canaweris Semcveli fizikuri blokis no-

mers da am blokSi saZebni Canaweris wanacvlebas (blokis da-

nax. 2.9.  failuri sistemis fizikuri donis funqciebi 

faili 

V V V V V 

N 

S 
s 

sawyisi monace- 

     mebi: 
V – blokis zoma; 

N – failis pirveli fa- 
ilis zoma; 

S – failSi logikuri 
Canaweris wanacvleba. 

 

 

fizikur doneze 
unda ganisazRvros: 

n –moTxovnili logi- 

kuri Canaweris Semc- 

veli blokis nomeri; 

s – blokSi logikuri  
Canaweris wanacvleba. 

 

  1)  n = N + [S/V],sad- 

ac [S/V] aris S/V-s 

mTeli nawili; 

  2) s = R [S/V] – 

S/V-s wiladuri 

nawili 

 
 

saWiro formulebi 
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sawyisidan am Canaweris daSorebis manZils). mocemuli amoca-

nis gadasawyvetad gamoiyeneba logikur doneze gadawyvetili 

amocanis Sedegebi: failSi logikuri Canaweris wanacvleba, 

gare mowyobilobaze failis misamarTi, agreTve cnobebi fail-

is fizikuri organizaciis Sesaxeb (blokis zomis CaTvliT). 

uwyveti mimdevrobiTi blokebis saxiT realizebuli umarti-

vesi failisaTvis fizikur doneze Sesrulebuli samuSaoebi 

2.9 naxazzea ilustrirebuli. unda aRvniSnoT, rom fizikuri 

donis amocana wydeba failis logikuri organizaciisagan da-

moukideblad.  

fizikuri blokis nomris gansazRvris Semdeg failuri sis-

stema gare mowyobilobasTan informaciis gasacvlelad mimar-

Tavs Setana/gamotanis sistemas. am mimarTvis sapasuxod fail-

uri sistemis buferSi gadaicema saWiro bloki, romelSic fi-

zikur doneze miRebuli wanacvlebis safuZvelze amoirCeva 

moTxovnili logikuri Canaweri.  

 

 

 

uwyvet nawilsa da mexsierebas (operatiuli mexsierebis misa-

marTebis diapazons) Soris myardeba Sesabamisoba (nax. 2.10). 
aRniSnuli Sesabamisobis damyarebis Semdeg am misamarTebidan 

monacemebis wakiTxvas faqtobrivad mivyavarT asaxuli faili-

dan monacemebis wakiTxvamde, xolo am misamarTebze monacemebis 

Caweras - failSi am monacemebis Caweramde. 

am xerxis alternativas warmoadgens failidan pirdapiri 

wakiTxva an failSi pirdapiri Cawera. muSaobis aseTi xerxi 

naklebad mosaxerxebelia Semdegi mizezebis gamo: 

1. mudam unda gvaxsovdes failis mimdinare pozicia, saida-

nac unda moxdes wakiTxva an sadac unda moxdes Cawera; 

2. mimdinare poziciis Secvla/Cawerisa da Cawera/wakiTxvis 

TiToeuli gamoZaxeba sistemuri gamoZaxebaa, romelic iwvevs 

drois danakargs; 

3. wakiTxva/Caweris meSveobiT muSaobisaTvis mainc gamoiyofa 

garkveuli zomis buferebi, e.i. zogadad muSaoba Sedgeba Sem-

  mexsierebaze failis asaxva fail-

ebTan muSaobis xerxia, romlis dro-

sac mTel  fails an  mis romelime  

6. mexsierebaze  

faile-bis asaxva  
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degi sami etapisagan: „buferSi wakiTxva  buferSi monacemeb-

is modificireba – failSi Cawera“. asaxvis dros ki muSaoba ki 

mxolod erTi etapisagan Sedgeba: „mexsierebis garkveular-eSi 

monacemebis modificireba“ . 
 

 

 

 

 

 

 

 

 

 

 

 

mexsierebaze failebis asaxvis xerxis damatebiTi Rirsebaa 

isic, rom wakiTxva/CawerasTan SedarebiT igi ufro naklebad 

tvirTavs operaciul sistemas; kerZod, asaxvis xerxis gamoye-

nebisas operaciuli sistema mexsierebaSi fails ara erTbaSad, 

aramed mexsierebis gverdis (4kb-is) zomis calkeuli blo-

kebis saxiT CatvirTavs, amitom mcire (mag.32 mb-is) zomis 

fizikuri mesierebaSi advilad da  zednadebi xarjebis mniSvne-

lovnad gauzrdelad aisaxeba didi (100 da ufro meti megaba-
itis) zomis faili; aseve xdeba mexsierebidan diskze Caweris 

drosac: mexsierebaSi didi raodenobis monacemebs ganaxlebis-

as isini erTdroulad (diskze wamkiTxavi Tavis erTi gavlis 

periodSi) Caiwereba. 

mexsierebaSi asaxuli faili kidev imiTaa mosaxerxebeli, 

rom SeiZleba advilad Seicvalos misi zomebi da xelaxlad 

asaxvisaTvis miviRoT mexsierebis saWiro zomis mqone uwyveti 

monakveTi. fragmentaciis movlenis gamo aseT triuks dina-

mikuri mexsierebis gamoyenebisas yovelTvis ver SevasrulebT, 

magram Tu mexsierebaSi asaxul failTan gvixdeba muSaoba, ma-

nax. 2.10. mexsierebaSi failis asaxva 

 faili 2  faili 

1 

failuri sistema 

 faili 2-is keSi faili 1-is keSi 

faili 2-is asaxva faili 1-is asaxva 
procesis samisa- 

marTo sivrce 
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Sin mexsierebis menejeri procesors imgvarad aawyobs, rom 

operatiuli damxsomebeli mowyobilobis gverdebi, romlebSic 

Senaxulia failis mezobeli fragmentebi, warmoqmnis misamar-

Tebis uwyvet diapazons. 

mexsierebazefailisasaxvas ZiriTadad mwarmoeblurobis 

asamaRleblad viyenebT, magram am dros unda gvaxsovdes kom-

promisebi, romlebzecSeiZleba mogvixdes wasvla. monacemebis 
Cveulebrivi Setana-gamotanis xerxisgamoyenebisas sistemuri 

gamoZaxebebi da zedmeti kopirebebi warmoSobs zednadeb xarj-

ebs, xolo mexsierebaze failis asaxvis dros – gverdobrivma 

Secdomebma SeiZleba Seanelos procesi. 

davuSvaT, rom saWiro failis kuTvnili gverdi ukve devs 

keSSi, magram ar aris asocirebuli mocemul asaxvasTan. mas am 

dros Tu Secvlis sxva procesi, maSin warumateblad dasrul-

deba asaxvasTan misi asocirebis mcdeloba da iZulebuli ga-

vxdebiT monacemebi ganmeorebiT  wavikiTxoT diskidan an Sevi-

naxoT isini diskze. amitom miuxedavad imisa, rom asaxvis 

dros mcire raodenobis operaciebia Sesasrulebeli, realur-

ad failis romelime adgilze monacemebis Caweras SeiZleba 

imaze meti dro dasWirdes, vidre es saWiroa failuri Setana-

gamotanis tradiculi operaciebis gamoyenebis dros (es maSin, 

rodesac saSualod asaxvis gamoyeneba momgebiania).    

meore nakli isaa, rom asaxvis zoma gamoyenebul arqiteqtu-

razea damokidebuli. 32-bituri arqiteqturis dros Teoriul-

ad 4 gigabaitze ufro didi asaxvis realizeba SeuZlebelia. 

Tanamedrove operaciuli sistemebis an garsacmebis umrav-

lesoba mxars uWers mexsierebaSi asaxul failebTan muSaobis 

ama Tu im formas. mexsierebaSi asaxul failebs MMF-failebi 

(ing. „Memory-Mapped Files“; qarT. anu „mexsierebaSi asaxvadi failebi“), 

xolo mexsierebaSi failebis asaxvis meqanizms MMF-meqanizmi 
ewodeba. es meqanizmi pirvelad gamoCnda opertiul sistema 

MULTICS-Si da masSi Semotanili iqna ori axali saxis si-

stemuri gamoZaxeba: „MAP“ („aisaxos“) „UNMAP“ („aikrZalos 

asaxva“). pirveli gamoZaxeba operaciul sistemas parametrebis 
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saxiT gadascems failis saxelsa da virtualur misamarTs, sa-

dac unda aisaxos mocemuli faili; amis Semdeg operaciuli 

sistema virtualuri samisamarTo sivrcis miTiTebul mi-

samarTze asaxavs aRniSnul fails. 
operaciuli MULTICS sistema 1964-70 wlebSiiqna damuSavebu-

li(MULTiplexed Information and Computing Service „multipleqsuri da 

gamoTvliTi samsaxuri“). kompiuterul bazarze misi gamosvla waruma-

tebeliaRmoCnda,magram masSi Cadebuli mravali novatoruli da 
Rirebuli ideebis gamo aRniSnulma sistemam Zalian didi gavlena mo-
axdina kompiuterul industriaSi. kritikosebisagan miRebuli mra-
vali mware dacinvis miuxedavad MULTICS-Si masSi SemoTavazebuli 
mravali inovacia xangrZlivad damkvidrda operaciul sistemaTa sa-
myaroSi xangrZlivad damkvidrda. erT-erTi aseTi novacia iyo e. w. 

MMF-failebi da MMF-meqanizmis realizebis safuZveli. 

axali operaciul sistemaTa Semqmnelebi cdiloben momxma-

reblebs ramdenime failur sistemasTan muSaobis saSualeba 

miscen. axali gagebis failuri sistema Seicavs mraval mdge-

nels, romelTa Soris aris tradiciuli gagebis failuri 
sistemac.  

axali failuri sistemis struqtura mravaldoniania. zeda 

doneze ganTavsebulia e.w. failuri sistemebis gadamrTveli. 
igi warmoqmnis interfeiss programis moTxovnebsa da im fail-

ur sistemas Soris, romliskenacaa mimarTuli es moTxovnebi. 

failuri sistemebis gadamrTveli moTxovnebs gardaqmnis mom-

devno donisaTvis aRsaqmel formatad. 

failuri sistemebis donis TiToeuli komponenti am sistem-

is draiveris saxiTaa formirebuli da gansazRvravs failuri 

sistemis garkveul struqturas. gadamrTveli erTaderTi mo-

dulia, romelsac SeuZlia mimarTos failuri sistemis draiv-

ers. failuri sistemis draiveri SeiZleba daiweros reentera-
beluri kodis saxiT, rac ramdenime programas saSualebas aZ-

levs, erTdroulad Seasrulos operaciebi failebTan. failu-

ri sistemis TiToeuli draiveri sakuTari inicializaciis 

procesis dros registrirdeba gadamrTvelTan, gadascems ra 

mas Sesasvlelis wertilebis cxrils, romlebsac gamoiyenebs 
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failuri sistemasTan momdevno mimarTvebis dros.  [kompiute-
rul programas an mis calkeul proceduras ewodeba reenterabe-

luri (ing. reentrant –„ganmeorebiT Semavali“), Tu igi isea damuSave-
buli, rom ramdenime momxmarebels an process SeuZlia mexsierebaSi 
gamo-iyenos programis instruqciis erTi da igive asli. amasTanave, 
meore momxmarebels unda SeeZlos manamde gamoiZaxos reenterabe-
luri kodi, sanam pirveli momxmarebeli daasrulebs masze muSaobas 
da aman, sul mcire, ar unda warmoSvas Secdoma, xolo koreqtuli 
realizaciis SemTxvevaSi - ar unda gamoiwvios gamoTvlebis dakargva 
e.i. kodis ukve Sesrulebuli fragmenti xelaxla Sesasrulebeli ar 
gaxdes].  

sakuTari funqciebis Sesasruleblad failur sistemaTa 

draiverebi mimarTavs axali arqiteqturis mqone momdevno fa-

iluri sistemis warmomqmnel Setana/gamotanis qvesistemas. 
 

 

 

Ta yvela modulis CatvirTvis, inicializaciasa da marTvaze. 

Cveulebriv am modulebs warmoadgens portebis draiverebi, 

romlebic uSualod marTavs aparaturuli saSualebebis mu-

Saobas.  

 garda amisa, Setana/gamotanis qvesistema uzrunvelyofs 

failuri sistemis draiverebis garkveul serviss, rac maT ko-

nkretuli mowyobilobebisadmi wayenebuli moTxovnebis damakma-

yofilebis saSualebas aZlevs. 

 Setana/gamotanis qvesistema mudmivad unda arsebobdes mex-

sierebaSi da marTos mowyobilobaTa draiverebis ierarqiis er-

Toblivi muSaoba. am ierarqiaSi SeiZleba Sediodes garkveuli 

tipis mowyobilobebis (xisti diskebis an lenturi damgroveb-

lebis) draiverebi; momwodeblebis mier mxardaWerili draive-

rebi (isini waitacebs blokuri mowyobilobebisadmi wayenebul 

moTxovnebs da maT SeuZlia am mowyobilobis arsebuli draive-

ris qcevis nawilobriv Secvla, magaliTad, monacemebis daSif-

vra); portebis draiverebi, romlebic marTavs konkretuli 

adapterebs.  

Setana/gamotanis qvesistema failuri si- 

stems Semadgeneli nawilia, romelic pasu-

xismgebelia failuri sistemis qveda done-   

 

M7. Setana/gamotanis 
qvesistema 
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is garemoeba, rom didia failur sistemiis doneTa raode-

noba, mowyobilobaTa draiveebis avtorebs moqnilad muSaobis 

saSualebas aZlevs: draivers SeuZlia marTva Tavis Tavze aiR-

os moTxovnis Sesrulebis nebismier etapze (moTxovnis reali-

zebis dawyebis momentidan im momentamde arsebul monakveTSi, 

rodesac yvelaze dabal doneze funqcionirebadi draiveri 

daiwyebs kontroleris registrebis daTvalirebas). failuri 

sistemis muSaobis mravaldoniani meqanizmi realizebulia am 

doneebze gadasvlaTa mwkrivebis meSveobiT. 

inicializaciis msvlelobisas mowyobilobis draivers SeuZ-

lia CaerTos zemoT aRniSnul mwkrivSi da Semdeg TviTon gan-

sazRvros done, romelzec saWiroa moxdes gadasvla. es niS-

navs, rom draiveri Tavad irCevs momdevno dones, rac mas, sa-

Wiroebisamebr adre Sesrulebuli yvela funqciis ganmeorebiT 

Sesrulebis saSualebasac aZlevs.  

gamoZaxebis Sesrulebis mwkrivSi Sesuli draiveris mier 

inicirebul proceduras SeuZlia es moTxovna SesaZleblobis 

SemTxvevaSi TviTonve daakmayofilos, an, sawinaaRmdego SemTx-

vevaSi, igi dasakmayofileblad (Seucvlelad an Secvlili sa-

xiT) gadasces  sxva doneze. 
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3.1. operaciul sistemaTa saxeebi 

 

operaciuli sistemebis ganxilva daviwyoT, diskuri opera-

ciuli DOS sistemiT. 

 
 

 

orientirebuli kompiuterebisaTvis gankuTvnil operaciuli 

sistemaa. kompiuterebis adreul versiebs ar gaaCnda diskuri 

damgroveblebi da maT marTavda udisko operaciuli sistemebi. 

aseTi kompiuterebis mTavari nakli iyo is, rom maTSi samom-

xmareblo programebi CaitvirTeboda lentidan, perfobaraTebi-

dan, klaviaturidan da zRudarebis dayenebis gziT. magnituri  

tipis diskuri damgroveblebis gamoCenis Semdeg maTi mmarTve-

li qveprogramebis damuSaveba gaxda aucilebeli. operaciuli 

sistemisa da diskuri interfeisis gaerTianebis Sedegad for-

mirebuli iqna diskuri operaciuli sistema. 
magnituri tipis diskur damgroveblebTan SeRwevis garda 

diskuri operaciuli sistemebi Cveulebriv sistemur funqcieb-

sac asrulebs. arsebobda 1960-1980 wlebSi IBM-is mier gamo-
Svebuli didi eleqtronuli gamomTvleli manqanebisa da maTi 

klonebisaTvis damuSavebuli analoguri dasaxelebis operaci-

uli sistemebi, magram vinaidan farTod gavrcelda mxolod 

personaluri kompiuterebisaTvis Seqmnili erTamocanuri te-

qsturi MS-DOS sistema, amitom viwro gagebiT „DOS“ ter-
minis wored am sistemis aRsaniSnavad gamoiyeneba. 

MS-DOS (Microsoft DOS) x86 arqiteqturis bazaze Seqmnili 

kompiuterebisaTvis gankuTvnili diskuri operaciuli siste-

III Tavi 

 programul uzrunvelyofaTa 

galerea  

 

 

 

1. diskuri operaci-
uli DOSsistema 

  DOS(Disk Operating System)sistema farTo 

gagebiT informaciis diskur damgroveb-

lebze  (xist diskebsa da disketebze) 

https://ru.wikipedia.org/wiki/IBM
https://ru.wikipedia.org/wiki/MS-DOS
https://ru.wikipedia.org/wiki/X86
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maa, romelic 1980-iani wlebidan 1990-iani wlebis bolomde 

yvelaze xSirad gamoiyeneboda IBM PC-Tavsebad kompiuterebSi.         

MS-DOS faqtobrivad operaciuli CP/M daUnix sistemebis 
araoficialuri hibridia. pirvelisgan mas memkvidreobiT ergo 

simartive da zereloba, xolo meoresgan – funqcionalis ume-

tesi nawili. igi moqnili operaciuli sistemaa, romelic per-

sonaluri kompiuteris did resursebs ar moiTxovs. 

1981 wels IBMkorporacias dasWirda IBM PC kompiute-

risaTvis dasWirda originaluri operaciuli sistema. mis Se-

saqmnelad Microsoft-ma Seattle Computer Products-sagan SeiZina 

uflebebi 86-DOS sistemaze. IBM-is moTxovnebis Sesabamisad 

misi modificirebis Sedegad Seiqmna axalisistema, romelic 

1981 wlis agvistoSi bazarze gamoCnda PC DOS 1.0 versiis sa-

xiT. SemdgomSi 1993 wlamde MS-DOS da PC DOS sistemebis 

daxvewaze erToblivad muSaobda Microsoft da IBM firmebi. 

2000 wlamde, rodesac Microsoft–ma MS-DOS sistemaze sabo-

lood aiRo xeli, sul gamovida gamovida am sistemis rva 

sruli da ori nawilobrivi relizi. aRsaniSnavia, rom MS-

DOS sabaziso Sred iyo gamoyenebuli Windows-is adreuli ve-

rsiebSi. MS-DOS-is bolo damoukidebeli versia iyo 6.22, ma-

gram CamtvirTvelis saxiT igi mainc ganagrZobda arsebobas 

Windows 95, Windows 98 da Windows ME  sistemebSi.   

 

 

sistemas, romelic momxmarebels uzrunvelyofda rogorc te-

qsturi, ise grafikuli interfeisiT. igi IBM korporaciam 

1987 wels Microsoft–Tan erTad daamuSava. amave wels IBM-ma 

ganacxada kompiuterul bazarze kompiuterebis PS/2  (PersonalSy-

stem/2)  ojaxis gamosvlis Sesaxeb.  

operaciulma OS/2 sistemam gamoCenisTanave gaiCina mravali 

Tayvanismcemeli, gansakuTrebiT maRalkvalificirebuli momxma-

rebelTa wridan. ideologiiT igi Windows-is ojaxis operaci-

ul sistemebs hgavs, Tumca ar gaaCnia am ukanasknelisaTvis da-

maxasiaTebeli zogierTi moxdenili samuSao saSualebebi. amu-

Savebisas, ise rogorc Windows-is dros, ekranze Cndeba sis-

2. OS/2 
operaciuli OS/2 sistema (Operation Sistem/2)warmoad-

gens mravalamocanur, erTmomxmareblur operaciul 

https://ru.wikipedia.org/wiki/CP/M
https://ru.wikipedia.org/wiki/Unix
https://ru.wikipedia.org/wiki/IBM
https://ru.wikipedia.org/wiki/IBM_PC
https://ru.wikipedia.org/w/index.php?title=Seattle_Computer_Products&action=edit&redlink=1
https://ru.wikipedia.org/wiki/86-DOS
https://ru.wikipedia.org/wiki/IBM
https://ru.wikipedia.org/wiki/PC_DOS
https://ru.wikipedia.org/wiki/Windows
https://ru.wikipedia.org/wiki/Windows_95
https://ru.wikipedia.org/wiki/Windows_98
https://ru.wikipedia.org/wiki/Windows_ME
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temis „samuSaomagida“; masze ganTavsebulia obieqtebisikonebi, 

romlebzedac mausis marcxena Rilakze orjer dawkapunebiT 

samuSaod gaixsneba aRniSnuli obieqtebi. 

OS/2-saqvs DOS-is mZlavri mxardaWera, amitom igi DOS-

isTvis damuSavebuli yvela 16-bituri gamoyenebTan SeTavseba-
dia. operaciuli OS/2 sistemis mniSvnelovani Taviseburebaa 

maRalmwarmoebluri failuri HPFS („High  Performanse FileSystem“ - 
maRalmwarmoebluri failuri sistema) sistemis arseboba. monacemTa baze-

bis serverebze DOS-is failuri sistemis gamoyenebis nacvlad 

umjobesia HPFS-is gamoyeneba (HPFS-s aqvs grZeli saxelebi-

ani failebi). 

1996 wlis seqtemberSi gamosuli OS/2-i morigi OS/2 Warp 

4.0versia warmoadgenda aRniSnuli operatiuli sistemis piks-

sac da „mzis Casvenebis“ dasawyissac. 

OS/2-is„cxovrebiseuli gza“ erT-erTi naTeli magaliTia 

imisa, rom nebismieri kargad mofiqrebuli da aseve teqnikurad 

kargad realizebuli idea rogor SeiZleba Caklas didi fuli-

sken swrafvam da cudad mofiqrebulma menejmentma. proeqti, 

romelic realizebuli originaluri ideebiTa da arqiteqtu-

ruli gadawyvetebiT ramdenime nabijiT uswrebda konkurenteb-

sa da analogebs, agreTve romlis damuSavebaze daixarja mniS-

vnelovani resursebi da adamianuri Sroma, faqtobrivad udide-

si mogebis miRebaze konkurentuli brZolis dros iqna moSTo-

bili. 2004 wels IBM-ma xeli aiRo OS/2-is mxardaWeraze, 

xolo masze uflebis myidvel Serenity Systems-s ar gaaCnia sa-

Tanado Zala produqtis dasawinaureblad. aseTi dasasruli ar 

amcirebs im wvlils, romelic aRniSnulma sistemam Seitana 

operaciuli sistemebis SeqmnaSi. 

 

 

 

Laboratories qvedanayofSi mravaldargobriv General Electric Co-

mpany korporaciasa da masaCusetis teqnologiur insti-
tutTan erTad daiwyes muSaoba Multiсs(Multiplexed Information and 

Computing  Service) saxelwodebis iseTi axali mravalamocanuri 

3. Unix 1965 wels  amerikuli transnacionaluri sako- 

munikacio AT&T konglomeratis Bell Telephone 
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operaculi sistemis Seqmnaze, romelsac SeeZleboda uzrunve-

leyo ramdenime aseuli momxmareblis momsaxureba. samuSao ver 

damTavrda, radgan 1969 wels Bell Labs gavida proeqtidan. mi-

uxedavad amisa, Bell Labs-is proeqtSi monawile TanamSromleb-

ma kent tompsonma (Ken Tompson) da denis ritCim  (Dennis Ritchie) 

sxva TanamoazreebTan erTad ganagrZes muSaoba daprogramebis 

mosaxerxebeli garemos Seqmnaze.  

gamoiyenes ra Multiсs-ze muSaobis gaCenili ideebi, 1969 
wels maT Seqmnes mcire operaciuli sistema, romelsac jgu-

fis wevri brain kerniganis (Brian Kernigan) winadadebiT uwodes 

Unix.sistema saboolood daiwera da gamoiyenes PDP-7 tipis 

kompiuterze. 1971 wels Bell Labs-Si igi gadaitanes ufro 

mZlavr PDP-11 kompiuterSi.  

Unix-is pirveli asembleruli versiis Seqmnis Semdeg tomp-
sonma daiwyo muSaoba kompilator FORTRAN-is Seqmnaze, ro-

mlis Sedegadac man daamuSava daprogramebisB saxelwodebis 

ena. am ukanasknelis gadamuSavebiT ritCim Seqmna daprogramebis 
Csaxelwodebis ena, romelic samanqano kodis generirebis sa-

Sualebas iZleoda.  

1973 welsUnix-is birTvi gadaiwera Cenaze. gansazRvruli 

manqanisaTvis mTlianad asembleris enaze dawerili yvela wina-

ndeli operaciuli sistemebisagan gansxvavebiT mocemul SemTx-

vevaSi UNIX-is birTvs hqonda asemblerze Sedgenili kodis 

mxolod 10% (1000 striqoni). nebismier manqanaze rom emuSa-
va, axal operaciul sistemas sWirdeboda asembleris enaze da-

werili mxolod ramdenime gverdi da C enis kompilatori. es 

saSualebas iZleoda, ramdenime TveSi gadagvetana operaciuli 

sistema sxva aparaturul platformaze da masSi sakmaod advi-

lad Segvetana yvela seriozuli cvlileba da damateba.  

SemdgomSi ganuwyvetlad izrdeboda UNIX–is popularoba 

da 1975 wels gamovida Bell Labs-is gareT damuSavebuli misi 

pirveli versia. operaciuli sistemisaTvis C enaze dawerili 

sawyisi teqstebis sayovelTaod xelmisawvdomobis gamo mrava-

li kompania Seudga sakuTari kompiuterisaTvis UNIX–is adap-

tirebas da gaCnda am operaciuli sistemis uamravi sxvadasxva 
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versia. aman kidev ufro gazarda UNIX–is popularoba da 

1977 wlidan dawyebuli igi gadaitanes sxvadasxva aparatur-

ul platformebze. paralelurad xdeboda sistemis srulyo-

fa, farTovdeboda misi SesaZleblobebi da izrdeboda modi-

fikaciaTa raodenoba.            

UNIXgaxda pirveli gadasatani operaciuli sistema da es 
iyo misi warmatebis erT-erTi mizezi. UNIX–is rogorc adre-

ul, ise Tanamedrove versiebSi mudmivad Seitaneboda da Se-

itaneba cvlilebebi. es, erTi mxriv, afarToebs sistemis SesaZ- 
leblobebs, amaRlebs mis simZlavresa da saimedoobas, xolo 

meore mxriv, aRrmavebs gansxvavebebs arsebul versiebs Soris. 

amitom wamoiWra sistemis sxvadasxva Tvisebis standartizaci-
is aucilebloba. standartebis arseboba aiolebs gamoyenebaTa 

gadatanas UNIX–is sxvadasxva versiebs Soris da icavs rog-

orc momxmareblebs, ise programuli uzrunvelyofis mwarmoeb-

lebs. amitom 1980-ian wlebSi warmoiSva da damuSavda mTeli 

rigi standarti, romelmac gavlena moaxdina UNIX–is ganviTa-

rebaze.  

dRes UNIXsaxelwodebaSi sxvadaxva mwarmoeblebis mier sa-

kuTari kompiuterisaTvis damuSavebuli aTobiTi versiaa gaer-

Tianebuli. UNIX–is popularobis mizezebia: 

■ sistemis kodi daweriliadaprogramebis maRali donis C 

enaze, ris gamoc advilia misi gageba, Secvla da sxva platfo-

rmaze gadatana. SeiZleba vTqvaT, rom UNIX erT-erTi yvelaze 
Ria sistemaa; 

■ UNIX mravalamocanuri da mravalsamomxmareblo siste-maa. 

erT mZlavr servers SeuZlia mraval momxmarebels moemsa-

xuros. am dros mxolod erTi sistemis administrirebaa auci-

lebeli. garda amisa, sistemas SeuZlia didi raodenobis sxva-

daxva funqcia Seasrulos; kerZod, mas SeuZlia imuSaos gamom-

Tvlel serverad, monacemTa bazis serverad, qselur serverad, 

mxari dauWiros qselis umniSvnelovanes servisebs da a. S.;  

■ UNIX–is versiebis mravalferobis miuxedavad yvela maT-

gans aqvs erTnairi arqiteqtura da standartuli interfeise-
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bi. amitom administratori advilad gadadis sxva versiaze, 

xolo momxmareblebisaTvis versiebis cvla SeumCnevelia;  

■ martivi, magram mZlavri moduluri samomxmareblo 
interfeisi. viwro specializebuli amocanebis gadamwyvet uti-

litebis meSveobiT SegviZlia avagoT rTuli kompleqsebi. 

■ failuri sistemis unificirebuli interfeisis arseboba, 
rac saSualebas gvaZlevs SevaRwiuoT rogorc diskze Senaxul 

monacemebSi, ise terminalebSi, printerebSi, qselSi da a. S.; 

■ umartivesi teqturi redaqtorebidan dawyebuli, monace-

mTa bazebis mmarTveli mZlavri sistemebiT damTavrebuli, uam-

ravi, (maT Soris Tavisuflad ganvrcelebadi) gamoyenebaTa ar-

seboba.  
 
 

didi moculobisaa da rTulia. es garkveulwilad winaaRmde-

gobaSi modis Tavad UNIX-Si Cadebul originalur ideasTan, 

romelic mimarTuli iyo moculobis Semcirebisa da TvalsaCi-

noebis amaRlebisaken. yvela sawyisi kodic rom iyos Tavisuf-

lad xelmisawvdomi (rac umetes SemTxvevaSi ase ar aris), ma-

Ti gageba mainc cdeba erTi adamianis SesaZleblobebs. amitom 

wina saukunis 80-ian wlebSi aqtualuri gaxda UNIX-is msga-

vsi axali sistemebis dawera. 1987 wels amsterdamis Tavisu-

fali universitetis profesorma, amerikelma mecnierma endriu 
tanenbaumma (Andrew Tanenbaum, 1944) Seqmna MINIX saxelwodebis sa-

kmaod momcro saswavlo sistema, romelic Seicavda C enaze 

daweril 11800 da asembleris enaze daweril 800 striqonebs. 
am sistemis internetSi gansjis procesSi mravali speciali-

sti sTxovda tanenbaums gaefarTovebina sistemis funqciuri 

SesaZleblobebi. avtorma am Txovnebze uariT upasuxa, raTa ar 

gazrdiliyo sistemis zoma, rac saSualebas aZlevda student-

tebs aRniSnuli sistema erTi semestris ganmavlobaSi aeTvise-

bina. uaryofiTi pasuxebi mraval momxmare-bels aRizianebda da 

bolos da bolos finelma studentma linus torvaldsma (Linus 

Torvalds) gadawyvita Seeqmna UNIX-is kidev erTi kloni, romel-

sac man Linux uwoda. igi unda yofiliyo ara saswavlo, ara-

4. Linux 
yvela Tanamedrove UNIX-sistemebisaTvis damaxa-

siaTebelia is garemoeba, rom TiToeuli maTgani 
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med srulyofili sawarmoo sistema, romelSic Cadebuli iqneb-

oda MINIX-Si ararsebuli funqciebi. misi pirveli 0.01 
versia 1991 wels gamovida. MINIX-sagan gansxvavebiT igi iyo 

monoliTuri sistema, e.i. mTeli operaciuli sistema birTvSi 

iyo ganTavsebuli.sawyisi teqsti Seicavda C enaze daweril 

9300 da asembleris enaze daweril 950 striqonebs. faqtob-
rivad igi iyo gadakeTebuli MINIX  – erTaderTi sistema, 

romlis sawyisi kodi hqonda torvaldss. aRniSnuli sistemis 

srulyofis procesSi CaerTo aTasobiT specialisti, damuSavda 

misi uamravi versia da amgvarad Camoyalibda operaciul sis-

temaTa Linux saxelwodebis ojaxi. masSi Semavali sistemebi 

erTaderTi ufaso sistemebia, romlebmac Zalian didi popula-

roba moipova. msoflioSi gamoTvliTi teqnikis yvelaze reiti-

ngul produqtebis TOP500 CamonaTvalis mixedviT Linux gamo-

iyeneba mZlavri superkompiuterebis 97%-sa da serverebis 

60%-Si. Linux–is ganviTarebis Linux Foundation centris Ta-

naxmad  monacemebis damamuSavebel centrebsa (datacenter-ebsa )da 

sawarmoebSi CaSenebuli sistemebis bazris naxevari Linux-s 

ukavia; 2009 wlis monacemebiT igi gamoiyeneba nouTbukebis 
32%-Si, xolo personaluri kompiuterebSi gamoyenebis mxriv 

igi stabilurad mesame adgilzea (gamoiyeneba am kompiuterebis 

1-dan 3%-Si).msoflioSi umsxvilesi sainvesticio bank Gol-

dmanSachs-is gamokvlevis mixedviT eleqtronul mowyobilo-

baTa bazris 42%Linux-s ukavia. 

 

 

kompiuter Macintosh-is mwkrivisaTvis damuSavebul propri-

etaruli (proprietary – kerZo, dapatentebuli, sakuTari. proprietaruli progra-

muli uzrunvelyofa SeiZleba iyos rogorc komerciuli, ise ufasoc) operaci-

uli sistemebis ojaxs. 1990 wlidan Mac OS termini ofici-

alurad gamoiyeneba Macintosh-isaTvis damuSavebuli yvela op-

eraciuli sistemis aRsaniSnavad. 

Apple-kompaniis warumatebeli marketinguli politikis ga-

mo Macintosh tipis kompiuterebi masobrivi bazrisaTvis brZo-

5. Mac OS 
  Mac OS (Macintosh Operating System) warmoadgens kor-

rporacia Apple-is mier 1984wels personaluri  

https://ru.wikipedia.org/wiki/TOP500
https://ru.wikipedia.org/wiki/Linux_Foundation
https://ru.wikipedia.org/wiki/Goldman_Sachs
https://ru.wikipedia.org/wiki/Goldman_Sachs
https://ru.wikipedia.org/wiki/Macintosh
https://ru.wikipedia.org/wiki/Macintosh
https://ru.wikipedia.org/wiki/Apple
https://ru.wikipedia.org/wiki/Macintosh
https://ru.wikipedia.org/wiki/Apple
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laSi daamarcxa IBM PC-Tavsebadma kompiuterebma da dRes mas 

kompiuterebis msofli parkis mxolod 3% ukavia. 

saimedoobiTa da moxerxebulobebiT Mac OS jobnis Wind-

ows-s. Tavidanve iyo Cafiqrebuli, rom igi Zalian megobruli 

yofiliyo momxmareblisadmi da advili yofiliyo misi gamoye-

neba dakabadonebisa da poligrafiis profesiul sistemebSi. am-

itom mZlavr sagamomcemlo sistemebisaTvis igi Seucvlelia.   

 

 

ojaxSi Semavali grafikuli operaciuli sistemebi.  

1985 wels operaciul sistema DOS-isaTvis  Microsoft-ma 

daamuSava pirveli grafikuli garsacmi Microsoft Windows. am-

erikelebi mas dRemde Tvlian XX saukunis erT-erT udides 
gamogonebad. 

garsacmi(shell)operaciuli sistemis zednaSenia, romelic mniS-

vnelovnad amartivebs momxmareblis muSaobas. igi aris operaciuli 
sistemis brZanebaTa interpretatori, romelic calkeul brZanebebs 
miRebisTanave aanalzebs da asrulebs. 

1992 wlis aprilSi gamoCnda axali teqnologiis (NewTech-

nology) mravalsamomxmareblo operaciuli Windows NT sistema. 

igi warmoadgenda MS DOS sistemiT marTul operaciul sis-

temas, romelic Seqmnili iyo maRalmwarmoebluri serverebisa 

da muSa sadgurebisaTvis. mis mniSvnelovan siaxles warmoad-

genda axali failuri sistema NTFS (NT File Sistem), romelic 

maRal doneze akontrolebda resursebTan SeRwevas da romel-

sac SeeZlo amovardnaTa Sedegebis likvidireba. 

1995 wlis 24 agvistos Microsoft–ma gamouSva Windows 95 

sistema. igi ukve iyo ara MS DOS–Tvis Seqmnili grafikuli 

garsacmi, aramed Microsoft–is ojaxSi Semavali pirveli sru-
lfasovani 32-bituri operaciuli sistema, romelsac SeeZlo 

MS DOS–Tvis Seqmnil 16-bitur gamoyenebebTan muSaobac.    
1998 wlis 25 ivniss gamoCnda Windows–is ojaxis momdev-

no wevri Windows 98. igi warmoadgenda Windows 95–is logi-

kur gagrZelebas, romelsac hqonda ufro maRali mwarmoeblu-

roba da gazrdili multimediuri SesaZleblobebi. 

6.Windows. 
dReisTvis yvelaze metad gavrcelebulia korpor-

acia Microsoft-is mier damuSavebuli Windows-is  

https://ru.wikipedia.org/wiki/Microsoft
https://ru.wikipedia.org/wiki/Microsoft
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1999 wlis 15 dekembers daiwyo mravalprocesoruli damu-

Savebisa da informaciis dacvis saSualebebiT aRWurvili mom-

devno Taobis qseluri operaciuli sistema Windows 2000 

Server-is warmoeba, romelsac 2016 wlis ivlisis Semdeg pra-

qtikulad aravin ar iyenebs.  

2000  wlis 14 seqtembers gamovida Windows ME (Millennnium 

Edition – saukunis nakeToba) sistema. Windows 98–Tan SedarebiT mas 

hqonda gafarToebuli multimediuri SesaZleblobebi, qselSi 

SeRwevis gaumjobesebuli saSualebloebi, gaumjobesebuli 

sacnobaro sistema da iyenebda uaxloes mowyobilobebs.  

2001 wlis 25 oqtombers Microsoft–ma gamouSva Windows 

ME-sa da Windows 2000-is Serwymis Sedegad miRebuli oper-

raciuli sistema Windows XP. aRniSnuli integraciis Sedegad 

miRebuli iqna erT-erTi saukeTeso operaciuli sistema. igi 

aRWurvili iyo gaumjobesebuli samomxmareblo interfeisiT, 

romelic maqsimalurad aadvilebda sxvadasxva mizniT kompiut-

eris gamoyenebas. 

2006 wlis 30 noembers korporatiuli, xolo 2007 wlis 

30 ianvrisaTvis – Cveulebrivi momxmareblebisaTvis gamovida 

operaciuli sistema WindowsVista, romelmac masSi arsebuli 

mTeli rigi naklovanebebis gamo momxmarebelTa siyvaruli ver 

daimsaxura. 2009 wlis 22 oqtombers igi Secvala operaci-

ulma Windows7 sistemam, romelSic aRmofxvriliiyoWindo-    

ws Vista-sTvis damaxasiaTebeli naklovanebebi. 

2012 wlis 26 oqtombers daiwyo operaciuli sistema Win-

dows8-is gayidva, magram 2016 wlis 12 ianvridan Microsoft–ma 

Sewyvita misi mxardaWera. 

2014 wlis seqtemberSi momxmareblebs warudgines operaci-

uli sistema Windows10, romelic bazarze gamoCnda 2015 
wlidan. mis dasaxelebaSi gamotoves ricxvi 9 da gamoiyenes 
ricxvi 10. 

sociologiuri gamokvlevebis Tanaxmad, aRniSnuli versia Wind-

ows-is versiebs Soris yvelaze skandaluri versiaa. mkvlevrebis 

50% mas mavne programul uzrunvelyofad Tvlis. amas ganapirobebs 

is garemoeba, rom Microsoft–ma masSi CaaSena TvalTvalis upreceden-

https://ru.wikipedia.org/wiki/Microsoft
https://ru.wikipedia.org/wiki/Microsoft
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to raodenobis modulebi. xelSi SeiZleba Cagdebuli iqnes yvelafe-

ri – safosto mimowerdan dawyebuli klaviSebze TiTis daWeriTa da 

parolis SeyvaniT damTavrebuli. Segrovili informacis Microsoft_Si 

gadaigzavneba samudamod Sesanaxad. salicenzio xelSekrulebaSi Mi-

crosoft-s oficialurad eniWeba momxmarebelTa TvalTvalis ufleba. 
 

 

 

 

 

 

 

 

 
 

 

 

Windows 10-is meore problema TviTnebobaa. operaciul sistemas 

Se-uZlia momxmareblis kompiuteridan waSalos nebismieri programa,  

momxmareblis ukiTxavad CarTos mikrofoni, an kompiuterSi daayenos 

iseTi programa, romlis dayeneba momxmarebels ar surs. mesame prob-
lemaa – programulikodis dabali xarisxi. dafiqsirebulia kompi-

uteridan informaciis dakargvis mravali SemTxveva da morigi gana-

xlebiT gamowveuli dazianebebi. mocemul momentSi Windows–is yve-

laze gavrcelebul versias warmoadgens Windows7 (cxr. 3.1). 

 

 

 

 

Si zogadad davaxasiaTebT zogierT specifikuri saxis gamoTvliTi 

teqnikaSi gamoyenebul operaciul sitemebs, romelTa codna gaafar-

Toebs mkiTxvelis Tvalsawiers. 

█  CaSenebuli operaciuli sistemebi.CaSenebuli op-

eraciuli sistemebi gamoiyeneba sxvadasxva mowyobilobis mmarTvel 

kompiuterebSi. maTze samomxmareblo programebis dayeneba araa gaTva-

liswinebuli, amitom xSirad maT kompiuterebadac ar miiCneven. CaSe-

nebul kompiuterebs ayeneben televizorebze, avtomobilebze, mikro-

cxr. 3.1. Windows–is versiebis gavrcelebadoba sxvadasxva  
 wyaroebis mixedviT (https://ru.wikipedia.org/wiki/Windows) 

versia 

wyaro 

yvela versia 

«Net Market 

Share», 

02. 2016 

 

«GoStats.ru»,  

 02. 2016 

 

 

«Net Applic- 

ations», 

04. 2016 

 

 

 

«StatCounter», 

04. 2016 

 

 

 
Windows 10  

Windows 8  

Windows 7  

WindowsXPP  

88,66 % 

12,82 % 

12,26 % 

52,34% 

11,24% 

90,10 % 

29,66 % 

20,26 % 

32,07% 

 7,42% 

88,77 % 

15,34 % 

13,04 % 

47,82% 

10,63% 

83,29 % 

18,88 % 

13,37 % 

43,95% 

 7,09% 

kompiuterul samyaroSi arsebobs mra-

vali saxis operaciuli sistema. zemoT 

individualurad davaxasiaTeT maTi po-

pularuli ojaxebi. mocemul paragraf- 

7. sxvadasxva saxis kompiu- 

uterSi gamoyenebuli ope- 

raciuli sistemebis zoga- 

di daxasiaTeba 

https://ru.wikipedia.org/wiki/Microsoft
https://ru.wikipedia.org/wiki/Microsoft
https://ru.wikipedia.org/wiki/Microsoft
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talRovan Rumlebze da a.S. CaSenebuli sistemebi ver iyenebs gare 

programuli uzrunvelyofas. mikrotalRovan RumelSi SeuZlebelia 

CavtvirToT axali programa, ramdenadac yvela misi programa mudmiv 

damxsomebel mowyobilobaSia Cawerili. amitom saWiro ar aris pro-

gramebi davicvaT urTierTzemoqmedebebisagan, rac amartivebs operaci-

ul sistemas. am sferoSi gavrcelebuli operaciuli sistemebia 

QNX da VxWorks.  

█  sensoruli kvanZebis operaciuli sistemebi. 

xSirad saWiroa miniaturuli sensoruli kvanZebisagan avagoT er-
TmaneTTan da sabaziso sadgurTan umavTulo arxebiT dakavSirebuli 

qslebi. isini gamoiyeneba, magaliTad, nagebobaTa perimeterebisa da 

saxelmwifo sazRvrebis dasacavad, garemos temperaturisa da naleqe-

bis doneTa gasazomad, sabrZolo velze mowinaaRmdegis gadaadgileb-

is Sesaxeb informaciis Sesagroveblad da a. S.  

TiToeuli sensoruli kvanZi procesoriT, operatiuli mexsiereb-

iT, mudmivi damxsomebeli mowyobilobiTa da erTi an ramdenime gada-

mwodiT aRWurvili namvili kompiuteria. masze muSaobs aseve namdvi-
li operaciuli sistema, romelic Cveulebriv Seqmnili movlenebiT 

imarTeba – igi pasuxobs aRniSnul gare movlenebs an CaSenebuli sa-

aTebis signalebis mixedviT periodulad asrulebs garkveul gazomv-

ebs. operaciuli sistema mcire moculobis da martivi unda iyos, 

radgan mcirea am kvanZebis operatiuli mexsierebis tevadoba da ba-

tareis muSaobis xangrZlivoba. CaSenebuli sistemebis msgavsad aRniS-

nul kvanZebSi winaswaraa CatvirTuli yvela programa da momxmareb-

els ar SeuZlia moulodnelad aamuSaos internetidan CatvirTuli 

programa, rac mniSvnelobnad amartivebs mTel konstruqcias. senso-

ruli kvanZebis sayovelTaod cnobili operaciuli sistemaa TinyOS. 

█   realuri drois operaciuli sistemebi.realuri 

drois sistemebisaTvis dro sakvanZo parametria. realuri drois re-

JimSi momuSave kompiuterebma, magaliTad, unda Seagrovos cnobebi 

procesebis Sesaxeb da isini gamoiyenos sawarmooSi Carxebis marTvis-

aTvis. sakmaod xSirad isini unda Seesabamebodes Zalian xist droiT 

moTxovnebs. magaliTad, rodesac avtomobili amkref konveierze gada-

nacvldeba, maSin drois garkveul momentebSi unda Sesruldes sru-

lad konkretuli operaciebi. SemduRebeli roboti winswrebulad an 

SeyovnebiT Tu daiwyebs SeduRebas, maSin manqana uvargisi gaxdeba.  

erTmaneTisagan ganasxvaveben xisti realuri drois da moqnili 
realuri drois sistemebs. pirvel SemTxvevaSi operacia drois zus-
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tad mocemul momentSi, an drois zustad mocemul SualedSi unda 

Sesruldes. meore SemTxvevaSi aseTi sizustis darRveva Tumca araa 
sasurveli, magram igi mainc srulad dasaSvebia. xisti realuri 
drois sistemebs miekuTvneba, magaliTad, saaviacio-kosmosuri eleq-

tonuli mowyobilobaTa sawarmoo procesebis marTvis sistemebi, ase-

ve samxedro an msgavsi sferoebSi arsebuli warmoebebis marTvis sis-

temebi; moqnili realuri drois sistemaTa kategorias miekuTvneba 
cifruli audio- an multimediuri sistemebi.                                                 

realuri drois sistemebs waeyeneba Zalian xisti moTxovnebi, ami-

tom zogjer operaciuli sistemebi warmoadgens gamoyenebiT sisteme-

bTan SeuRlebul martiv biblioTekas, sadac yvelaferi mWidrodaa 

urTiereTdakavSirebuli da am sistemis nawilebs Soris raime dacva 

ar arsebobs. aseT sistemas, magaliTad, warmoadgens e-Cos. 

█   smartbaraTebis operaciuli sistemebi. yvelaze 

patara operaciuli sistemebi smartbaraTebSigamoiyeneba. isini saku-
Tari procesoris mqone sakredito baraTis zomis mowyobilobebia. 

masSi gamoyenebul operaciul sistemas unda SeeZlos metad SezRu-

duli gamoTvliTi simZlavris mqone procesorsa da aseve Zalian 

mcire moculobis mexsierebasTan muSaoba. ganasxvaveben kontaqtur da 

ukontaqto smartbaraTebs. kontaqturi smart baraTebi ikvebeba wam-
kiTxavi mowyobilobasTan kontaqtis meSveobiT, xolo ukontaqto 
smartbaraTebi – induqciis efeqtis meSveobiT, rac mniSnelovnad 

zRudavs maT SesaZleblobebs. zogierT smartbaraTebs SeuZlia erTa-

derTi, magaliTad, gadaxdebTan dakavSirebuli funqciis Sesruleba, 

magram arsebobs mravalfunqciuri smartbaraTebic. xSirad isini miek-

uTvneba dapatentebul sistemebs.    

zogierTi smartbaraTi iyenebs daprogramebis ena Java-s. am SemTx-

vevaSi smartbaraTis mudmivi damxsomebeli mowyobiloba Seicavs Java 

Virtual Machine (JVM – Java-s virtualuri manqana)interpretators. ba-

raTSi CaitvirTeba Java-interpretatoris mier Sesrulebuli Java–

apletebi (momcro programebi). zogierT baraTs SeuZlia erTdroul-

ad ramdenime Java–aplets gaarTvas Tavi, risi wyalobiTac igi mu-

ltidaprogramebis reJimSi muSaobs da programebs rigiTobis dacviT 

asrulebs. ori da meti apletis erTdroulad Sesrulebisas aqtu-

aluri xdeba resursebis marTvisa da dacvis sakiTxebi, romlebic 

unda gadawyvitos baraTze arsebulma operaciulma sistemam, rome-

lic, rogorc wesi, Zalian primitulia.    
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3.2. operaciul Windows sistemaTa 

Taviseburebebi 

 

ramdenadme srulad ganvixiloT dRes farTod gavcelebuli 

Windows saxis operaciuli sistemebis agebulebisa da funqci-

onirebis zogierTi sakvanZo sakiTxi. 

 

 

 

 

lebeli danawevrebadi komponentebisagan, romlebic or donedaa 

ganawilebuli. qveda doneze ganTavsebulia e. w. birTvis reJim-
Si (user mode)momuSave, xolo zeda doneze – samomxmareblo 
reJimSi (user mode) momuSave komponentebi. momxmarebeli siste-

mur programebsa da operaciuli sistemis Sinagan komponentebs 

brZanebebs samomxmareblo reJimis meSveobiT ugzavnis, es brZa-

nebebi ki birTvis reJimSi sruldeba. es Zalian mniSvnelovania, 

radgan aRniSnul programebsa da komponentebTan uSualod mu-

Saobisas momxmarebels SeiZleboda SecdomiT Seecvala an ga-

eZevebina romelime maTgani, rac gamoiwvevda operaciuli sis-

temis rRvevis provocirebas. sakuTari privilegiebi aqvs ro-

gorc samomxmareblo, ise birTvis reJims, magram ukanaskneli 

ufro meti privilegiebiT sargeblobs.  

█  birTvis reJimi operaciuli sistemis Zalian mniSvne-

lovani da ganuyofeli nawilia. birTvi (Kernel) - operaciuli 

sistemis centraluri nawilia, romelic marTavs procesebs, 

gamoTvliTi sistemis resursebs da procesebs am resursebTan 

koordinirebulad SeRwevis saSualebas aZlevs. igi garkveuli 

abstraqciaa, romlis meSveobiTac momxmarebeli moixmars 

kompi-uterTan muSaobisaTvis saWiro resursebs. 

fizikurad birTvi operaciuli sistemis kodis mcire nawi-

lia da miekuTvneba sistemis yvelaze intenseurad gamoyenebadi 

komponentebis ricxvs. personaluri kompiuteris CarTvisas 

operatiul mexsierebaSi gare mexsierebidan (diskidan) opera-

ciuli sistemis birTvi gadmodis, xolo misi danarCeni nawi-

 operaciuli sistema Windows-is  

arqiteqturas  aqvs  moduluri  
struqtura, e. i. igi agebulia sa- 

kuTari funqciaTa xistad Semsru-  

1. operaciuli siste- 
ma Windows–is arqiteq-

turis Taviseburebebi 
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li diskze rCeba. operatiul mexsierebaSi isini saWiroebisa-

mebr gadaitaneba da sakuTari funqciebis Sesrulebis Semdeg 

xelaxla brundeba gare mexsierebaSi.  

 birTvis muSaoba dafarulia momxmareblisaTvis: mas am mu-

Saobis procesSi uSualod Carevis ufleba ara aqvs. arsebobs 

birTvis ramdenime saxe: monoliuri birTvi, mikrobirTvi, ekzo-

birTvi, nanobirTvi da hibriduli birTvi. Cven mxolod mono-
liTur da modulur birTvs ganvixilavT, radgan Windows–Si 

Tavdapirvelad monoliTuri birTvi iqna gamoyenebuli, rome-

melmac Semdeg moduluri birTvis saxe miiRo. 
monoliTuri birTvi operaciul sistemebSi gamoyenebuli 

birTvebis klasikuri arqiteqturaa. isini gvawvdis mowyobilo-

baTa abstraqciis mdidar nakrebs. misi yvela nawili erT sami-

samarTo sivrceSi muSaobs. e. i. kompiuteris mexsierebaSi Sein-

axeba informacia, romlis yovel mdgenels Seesabameba Senaxvis 

adgilis ganmsazRvreli ricxvi – misamarTi. operaciuli sis-

temebSi  dResac yvelaze xSirad monoliTuri birTvebi gamo- 
iyeneba. maTi ganviTarebis procesi didixania rac grZeldeba. 

amis gamo swored isinia arqiteqturulad yvelaze metad sru-

lyofili da saeqsploataciod mosaxerxebeli. miuxedavad amisa 

mas aqvs Semdegvi ori nakli: 

1. kompiuteris aparaturuli uzrunvelyofis Semadgenlobis 

Secvlisas srulad unda Seicvalos birTvis kompilacia, e. i. 

moxdes misi gadakompilireba; 

2. erT samisamarTo sivrceSi muSaobis gamo romelime kom-

ponentis moulodnelma amovardnam SeiZleba mTeli sistema mu-

Saobis uunaro gaxados. 

zemoT aRniSnuli naklovanebebis aRmosafxvrelad moxda mo-

noliTuri birTvis modificireba, ris Sedagadac miRebuli iq-

na moduluri birTvi. maSasadame, es ukanaskneli erT samisamar-

To sivrceSi momuSave zemoT aRniSnuli naklovanebebisagan Ta-

visufali modificirebuli monoliTuri birTvia. kompiuterul 

sistemisaTvis axali aparaturis damatebisa birTvis sruli 

gadakompilirebis nacvlad masSi SegviZlia dinamikurad (birT-

vis muSaobis Seuwyvetlad da kompiuteris gadautvirTvelad) 
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SevtvirToT am aparaturis mxardamWeri moduli, magaliTad, 

misi draiveri. garda amisa, moduluri birTvis SemTxvevaSi si-

stema Tavisufalia komponentebis iseTi amovardnebisagan, rom-

elsac SeuZlia mTali sistema muSaobis uunaro gaxados. 

modulis SetvirTvis Sedegad birTvis SesaZleblobebis ga-

farToebis miuxedavad birTvi mainc monoliTurad rCeba da 

kvlav erT samisamarTo sivrceSi ganagrZobs muSaobas. maSasa-

dame, arsebobs ori saxis monoliTuri birTvi. pirvel maT-

ganSi SeuZlebelia, xolo meore maTganSi – SesaZlebelia axa-

li modulis SetvirTva. pirvel maTgans ewodeba klasikur- 
monoliTuri, xolo meore maTgans – moduluri birTvi.  

birTvs mravali funqciis Sesruleba SeuZlia. igi gadar-

Tavs konteqstebs, axdens gamoTvlis procesis organizebas, 

CatvirTavs da gadmotvirTavs gverdebs, amuSavebs Sewyvetebs.  

momxmareblis reJimSi momuSave danarTebs, Tavis mxriv, Se-

uZlia saWiro samuSaoebis Sesasruleblad mimarTos birTvs. 

birTvis mier funqciaTa Sesrulebis siCqare operaciuli sis-
temis mwarmoeblurobis maCvenebelia. 

birTvi kompiuteruli sistemis mTavari Semadgeneli nawi-

lia, romelic mas muSaobis saSualebas aZlevs. igi Sedgeba Se-

mdegi Sreebisagan: 1) aparaturuli mxardaWeris saSualebaTa 

Sre; 2) samanqano-damokidebuli komponentebis Sre; 3) birTvis 
sabaziso meqanizmebis Sre; 4) resursTa menejerebis Sre; 

5)sistemur gamoZaxebaTa interfeisis Sre. 
birTvis reJmSi momuSave programul uzrunvelyofa: a) pir-

dapir da SeuzRudavad aRwevs aparaturul uzrunvelyofaSi; 

b) aRwevs kompiuteris mTel mexsierebaSi; g) ver gaZevdeba xi-
sti diskis failSi; d) flobs samomxmareblo reJimis proce-

sebTan SedarebiT ufro maRal prioritets;  

sxva programaTa zemoqmedebisagan sakuTari komponentebis 

dacvis unari arqiteqturuladaa uzrunvelyofili. 

davirusebul birTvs SeuZlia daangrios operaciuli siste-

ma. amitom internetidan draiverebis CatvirTvisas frTxilad 

unda viyoT, radgan isini maSinve gadadis birTvis reJimSi da 

iRebs operaciuli sistemis yvela monacemTan srulad SeRwev-
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is unars. amitom am reJimSi momuSave komponentebi kargad 

unda kontroldebodes, testirebodes da Tavisufali iyos 

Secdomebisagan.  

birTvTan Cven SegviZlia vimuSaoT ara uSualod, aramed 

mxolod momxmareblis reJimis meSveobiT, amitom mokled ga-

nvixiloT es ukanaskneli.  

█  samomxmareblis reJims birTvis reJimTan SedarebiT 

gacilebiT naklebi privilegiebi aqvs. igi Sedgeba qvesistemebi-

sagan, romlebic Setanisa da gamotanis moTxovnebs birTvis 

reJimis draivers specialuri Setana-gamotanis menejeris sa-
SualebiT gadascems. momxmareblis done Sedgeba garemocvis 
(Environment) qvesistemebisa da integrirebuli  (Integral) 
qvesistemebisagan.  

garemocvis qvesistemebi saWiroa sxvadasxva saxis operaci-
uli sistemisaTvis dawerili gamoyenebebis (programebis) asa-

muSaveblad. arc erT maTgans ar SeuZlia pirdapir SeaRwios 

kompiuteris aparaturul nawilSi, xolo mexsierebis resuru-

rsebSi maT aqvs SezRuduli SeRwevis saSualeba. amas isini ax-

dens virtualuri mexsierebis menejeris meSveobiT, romelic 

aqvs TiToeul operaciul sistemas. aRniSnuli menejeri muSa-

obs birTvis reJimSi da amitom mas aqvs mexsierebaSi SeRwevi-

saTvis aucilebeli privilegia. 

garemocvis qvesistemebiaWin32, POSIX, OS/2, romelTaga-nac 

yvelaze mniSvnelovania Win32 qvesistema. igi kompiute-rul 

programebs awvdis gamoyenebaTa daprogramebis interfeiss 
(Application Programming Interface, API).  darCenili ori qvesistemac 

awvdis kompiuterul programebs gamoyenebaTa da programebis 
sakuTar interfeisebs, magram samomxmareblo moTxovnebis mi-

saRebad da Sedegebis gasacemad isini Win32-s iyenebs. maSasada-

me, Win32-s mudmivad funqcionirebis gareSe Windows ver 

imuSavebs. amiT gansxvavdeba igi danarCeni ori qvesistemisagan. 

Win32 amuSavebs yvelafers, romelic dakavSirebulia klavi-

aturasTan, mausTan da monitorTan. interaqtiuli momxmareb-

lis ararsebobis dros igi serverebzedacaa saWiro. Win32 ma-

rTavs fanjrebsa da bazisur servisebsac. 
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garemocvis OS/2 qvesistema mxars uWers operaciuli 

OS/2sistemis 16-Tanrigian gamoyenebebs (programebs) da axdens 
OS/2 2.1.x sistemis emulirebas. garemocvis POSIX qvesistema 

mxars uWers POSIX.1 standartis Sesabamisad daweril gamoye-

nebebs (programebs).  

garemocvis integrirebuli qvesistemebi Tvalyurs adevnebs 

operaciuli sistemis ramdenime funqciis Sesrulebas. maT Se-

madgenlobaSi Sedis „usafrTxoebis samsaxuris qvesistemebi“, 

„muSa sadguris qvesistemebi» da „servisis samsaxuris qvesis-

temebi“.  

„usafrTxoebis samsaxuris qvesistemebi“mimarTavs SeRwevis 

markerebs, SesaZlebels xdis an krZalavs momxmareblis saaR-

ricxvo CanawerebTan mimarTvas, amuSavebs avtorizaciis moTx-

ovnebs da warmoSobs sistemaSi momxmareblis Sesvlis pro-

cess. „muSa sadguris qvesistemebi“ kompiuters uzrunvelyofs 

qselSi kompiuteris SeRwevas, xolo „servisis samsaxuris qve-
sistemebi“ kompiuters awvdis qselur servisebs.  

█  birTvisa da samomxmareblis reJimebs Soris 

mTavari gansxvavebebi. samomxmareblo reJimSi momuSave 

programebi birTvis reJimSi momuSave procesebisagan imiT gans-

xvavdeba, rom maT: 

■ ar SeuZlia mowyobilobebSi pirdapiri SeRweva; 

■ aparaturuli resursebs gamoyenebaze maT mier formire-

buli yvela moTxovnis Sesrulebis nebarTva unda gasces bir-

Tvi reJimis komponentebma; 

■ gamoeyofa SezRuduli zomis samisamarTo sivrce; 

■ isini SeiZleba fizikuri mexsierebidan gadaitvirTos 

xist diskze arsebul virtualur mexsierebaSi; 

■ maT aqvs birTvis reJimis procesebze naklebi priorite-

tebi, rac operaciul sistemas icavs mwarmoeblurobis SezRu-

dvisagan an gamoyenebebis (programebis) mizezebiT warmoSobili 

Seyovnebebisagan. 

█  operaciuli sistemis muSaobis magaliTi. da-

vuSvaT, rom gvinda SevadginoT da davbeWdoT raime teqsti. 
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amisaTvis unda gavxsnaT teqsturi redaqtori, avkrifoT teq-

sti, SevinaxoT es dokumenti da Semdeg igi davbeWdoT printe-

ris saSualebiT. ganvixiloT, am manipulaciebis dros Tu ro-

gor moqmedebs operaciuli sistema. 

upirveles yovlisa, klaviatura da mausi Cven mier akre-

fil monacemebs gadaagzavnis operaciul sistemaSi; operaci-

uli sistema gadawyvets, rom teqsturi redaqtori warmoad-

mgens aqtiur programas da iyenebs masTan muSaobisaTvis saWi-

ro modulebs. igi miiRebs Cven mier Cvens mier Setanil mona-

cemebs da maT gadaagzavnis TavisTvis Sesanaxad. saqme isaa, rom 

operaciuli sistema mcire moculobisaa da informacias mxo-

lod sakuTari muSaobisaTvis inaxavs droebiT. kompiuters 

uecrad Tu gamovrTavT, maSin operaciul sistemaSi Senaxuli 

mTeli informacia daikargeba. amitom informacia diskze unda 

iqnes Senaxuli. TiToeuli Cveni redaqtireba teqsturi redaq-

toridan operaciuli sistemiT gaigzavneba centralur proce-

sorSi. iq brZanebebi gadaiTargmneba samanqano (orobiT) enaze. 

procesori ukve birTvis reJimSi muSaobs. am drois ganmavlo-

baSi operaciuli sistema mTel informacias grafikuli baraT-
is daxmarebiT Cveni kompiuteris monitorze gvawvdida. amis 

Semdeg misi Senaxvaa saWiro, risTvisac TiTi unda davaWiroT 

Senaxvis Save (Сохранить) Rilaks. Senaxvis moTxovnas teqsturi 

redaqtori gaugzavnis operaciul sistemas. es ukanaskneli am 

moTxovnis sapasuxod gvTavazobs amovirCioT failis Senaxvis 

adgili da am failis saxeli. Cvengan saWiro parametrebis mi-

Rebis Semdeg operaciuli sistema teqsts Sesanaxad agzavnis 

mudmivi mexsierebis mowyobilobaSi. 

dgeba Cven mier Sedgenili teqstis dabeWdvis  dro. TiTi unda 

davaWiroT dabeWdvis Print (Печать), ris Semdeg operaciuli si-
stema miiRebs Cvens teqsts da mas gadaugzavnis Cvensave mier 

miTiTebul slotze mierTebul printers.  

 
 

 
 

Windows-Si pirvelad iqna gamoye-

nebuli WYSIWYG (What You See Is  

What You Get - rasac xedavT imas miiRebT) 

principi, romelic saSualebas iZle-  

 

2. Windows-Si realize-
buli zogierTi teq-

nologia 
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va monitorze arsebul gamosaxulebas  srulad Seesabamebodes 

SemdgomSi qaRaldze gadatanili gamosaxuleba.  

erTi dokumentis momzadebis dros Windows uzrunvelyofs 

ramdenime programis erTobliv muSaobas da gamoyenebebs Soris 

obieqtebis gadatanisa da kopirebis gziT saSualebas gvaZlevs 

SevqmnaT gansxvavebuli tipis monacemebis Semcveli kompleqsu-

ri dokumentebi. amisaTvis sistemas aqvs integraciis speci-

aluri saSualebebi. 

 yvelaze xSirad gamoiyeneba mexsierebis gacvlis buferad 
(clipboard) wodebuli specialuri ubani, romelic saWiroa pro-

gramebsa da dokumentebs Soris  monacemebis gadasatanad. Seg-

viZlia movniSnoT romelime obieqti, Sesanaxad movaTavsoT igi 

gacvlis buferSi da Semdeg igi CavsvaT imave dokumentis sxva 

adgilze, an rogorc imave, meore programis mier Seqmnil sxva 

dokumentSi. 

Windows-Si gamoyenebulia OLE (Object Linkingand Embedding - obi-

eqtebis dakavSirebisa da Canergvis) teqnologia, romelic saSualebas 

gvaZlevs, samuSaos nawili redaqtirebis erTi programidan ga-

davceT meore programas da Sedegebi davabrunoT ukan. magali-

Tad, kompiuterze dayenebul sagamomcemlo sistemas OLE teq-

nologiiT SeuZlia garkveuli teqsti dasamuSaveblad gaugzav-

nos teqstur redaqtors, an romelime gamosaxuleba – gamosa-

saxulebis redaqtors. OLE-s gamoyenebis ZiriTadi upirateso-

ba (garda failis zomis Semcirebisa) is aris, rom igi saSu-

alebas gvaZlevs SevqmnaT mTavari faili, funqciebis kartoTe-

ka, romelsac SeuZlia mimarTos programam am fails SeuZlia 

moaxdinos operireba sawyisi programidan miRebul monacemebze, 

daamuSaos isini da Semdeg damuSavebuli saxiT daubrunos sa-

wyis programas.  

OLE-teqnologia saSualebas gvaZlevs erT dokumentSi ga-

vaerTianoT absoluturad gansxvavebuli insertionwarmoSobis 

obieqtebi, magaliTad, teqsti, fotosuraTi da musika. aseTi 

obieqtebi SegviZlia CavnergoT an gacvlis buferis gavliT an 

konteqsturi menius brZanebiT: Paste ►Object [Вставка ► Объект]. 
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OLE teqnologias 1996 wels ewoda ActiveXteqnologia. 
ActiveX aris daprogramebis sxvadasxva enaze dawerili pro-

gramebidan gamosayeneblad vargisi programuli komponentebis 

ganmsazRvreli freimvorki. freimvorki (framework – mzidi kons-

truqcia, karkasi, struqtura) programaa, romelic aiolebs didi 

programuli proeqtis damuSavebisa da gaerTianebis process. 

gamoyenebebs Soris urTierTzemoqmedebisaTvis Windows-Si 

arsebobs monacemebis dinamikurad gacvlis DDE (Dynamoc Data 

Exhange) programuli protokoli. igi monacemebis Semkreb 

programas saSualebas aZlevs, monacemebi sxva gamoyenebebs re-

alur droSi sinqronulad gaunawilos. 

operaciul sistema Windows-i failebis konvertirebis anu 
dokumentebis formatis saSualebasac gvaZlevs. amisaTvis mra-

vali gamoyeneba  garkveuli protokolebis mixedviT monacemebi  

erTi dokumentidan meoreSi gadagzavnisaTvis Seicavs import-

eqsportis specialur filtrebs. maTi saSualebiT, magaliTad, 

teqsturi faili gardaiqmneba Word-is dokumentad da piriqiT. 
 

 

 
asknelis aparaturuli da programuli uzrunvelyofebi – erTmaneT-
Tan (ing. «Inteface» - qarT. „urTierTqmedeba“, „SeerTeba“, „Sinagani zedapi-

ri»“). ganasxvaveben aparaturul, programul da samomxmareblo (mom-
xmareblis) interfeisebs. mokled ganvsazRvroT TiToeuli maTgani.      

■ aparaturuli interfeisi warmoadgens salteebis, gasarTebis, 
maTanxmebeli mowyobilobebis, algoriTmebisa da protokolebis sis-
temas, romelic uzrunvelyofa kavSirs kompiuteruli sistemis nawi-
lebs Soris. aparaturul interfeisis maxasiaTeblebzea damokidebu-
li sistemis swrafmoqmedeba da saimedooba.  

■ programuli interfeisi (Programming Interface) damprogramebel 
mowyobilobebTan an gamoyenebiT programebTan momxmareblis urTier-
Tobisa da Tavad programebs Soris informaciis gacvlis xerxia. 
programebis optimaluri parametrebis realizebis gziT igi gansaz-
Rvravs aRniSnuli urTierTobis funqciurobasa da moxerxebulobas. 
programuli interfeisis specifikuri saxea gamoyenebaTa programu-
li interfeisi anu API (ix. gv. 101). misi saSualebiT gare progra-

 interfeisi saSualebebis erTobliobaa,    
romlis daxmarebiTac momxmarebeli ur- 
TierTobs kompiuterTan, xolo am ukan-    

3. specifikuri cnobebi   
interfeisis Sesaxeb 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://ru.wikipedia.org/wiki/ActiveX
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muli uzrunvelyofebi operaciuli sistemisagan iRebs mza klasebis, 
procedurebis, funqciebis, struqturebisa da konstantebis nakrebs. 

xatovnad API SeiZleba SevadaroT specifikur programul„Stefs-
els»“, romelSic „CarTuli“ gare programuli produqtebi zemoT 
aRniSnuli nakrebs iRebs operaciuli sistemisagan.  

■ samomxmareblo (momxmareblis) interfeisi (User Interface - UI) 

warmoadgens programuli da aparaturuli saSualebebis erTobliob-
as, romelic uzrunvelyofs kompiuterTan momxmareblis urTierTo-
bas. es urTierToba efuZneba dialogs. mocemul SemTxvevaSi dialo-
gad miiCneva adamiansa da kompiuters Soris informaciis reglamenti-
rebuli gacvla, romelic drois realur reJimSi xdeba da mimarTu-
lia konkretuli amocanebis erToblivi gadawyvetisaken. TiToeuli 
dialogi Sedgeba Setana/gamotanis calkeuli procesebisagan, romleb-
ic erTmaneTTan fizikurad akavSirebs momxmarebelsa da kompiuters. 
informacia Setyobinebebis gacvlis gziT gaicvleba. arsebobs Semde-
gi saxis samomxmareblo interfeisi:  

-sakomando interfeisi. interfeisis am saxis dros adamiani kom-

piuters gadascems „brZanebebs“, xolo kompiuteri asrulebs maT da 
Sedegebs awvdis adamians. sakomando interfeisi realizebulia pake-
turi teqnologiisa da sakomando striqonis teqnologiebis saxiT; 

- WIMP-interfeisi (Window - fanjara, Image- saxe, Menu – meniu, Pointer - 

maCvenebeli). misi damaxasiaTebeli Taviseburebaa is, rom momxmarebel-
Tan dialogi mimdinareobs ara brZanebebis meSveobiT, aramed grafiku-
li saxeebis – menius, fanjrebisa da sxva elementebis daxmarebiT. 
amitomWIMP-interfeiss xSirad grafikul interfeissac uwodeben. 
brZanebebi kompiuters am interfeisis drosac gadaecema, magram isini 
grafikuli saxeebiTaa warmodgenili. aseTi saxeebis gamoyeneba ufro 
mosaxerxebelia momxmareblisaTvis, radgan mas ar sWirdeba mravali 
brZanebis Seswavla.  

-  SILK-interfeisi (Speech - saubari, Image – saxe, Language - ena, Knowlege– 
codna). am saxis interfeisi yvelaze ufroa miaxlovebuli urTi-
erTobis adamianur formasTan. mis CarCoebSi adamiani da kompiuteri 

Cveulebriv erTmaneTs „esaubrebian“, romlis drosac kompiuteri aan-
alizebs adamianur laparaks, masSi poulobs sakvanZo frazebs, rom-
lebsac misTvis gadacemul brZanebebad aRiqvams da asrulebs maT. ko-
mpiuteri Sesrulebis Sedegebsac aZlevs adamianisaTvis gasageb for-
mas. es interfeisi mkacr moTxovnebs uyenebs kompiuteris aparatu-
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rul resursebs da amitom igi jerjerobiT ZiriTadad samxedro mi-
znebisTvisaa gamoyenebuli.  

zemoT aRniSnulidan gamomdinare, Tanamedrove kompiuterebSi mas-
obrivad gamoiynebul interfeisebs wrmoadgens sakomando striqoni 
da grafikuli interfeisi. masobrivi momxmareblisaTvis gamosaye-
neblad ufro mosaxerxebelia grafikuli interfeisi. interfeisebis 

sferos cnobil specialistis, 2012 wels gamosuli wignis „The Lin-

ux Command Line: A Complete Introduktion“ (aRniSnuli wigni saxelwodebiT 

„Командная строка Linux. Полноеруководство“ 2017 wels rusul enazec gamovida) 
avtoris uiliam Sotsis (William  Shotts) azriT grafikuli interfeisi 
martivi amocanebis gadawyvetas kidev ufro amartivebs, xolo sako-
mando striqoni rTuli amocanebis gadawyetis saSualebas gvaZlevs. 
aRniSnulis gamo orive es interfeisi mSvenivrad Tanacxovrobs Tana-
medrove personalur kompiuterebSi. magaliTad, grafikul interfe-
isian operaciul sistemad miCneul Windows sistemebSi Tavisuflad 
SegviZlia sakomando striqonic avamuSaoT. Windows 7-is SemTxvevaSi 
amisaTvis unda davawveT Rilakebis Win+R Sexamebas, meniudan amovir-
CioT ofcia cmd (Командная строка) da, bolos, vimoqmedoT ОК Rilak-
ze. analogurad, tradiciulad sakomando striqoniani operaciuli 
Linux sistema grafikuli interfeisiTac aris aRWurvili.  

masobrivi momxmareblis amocanaTa umravlesoba martiv amocanaTa 
klass miekuTvneba, romelTa gadasawyvetad grafikuli interfeisia 
ubadlo, amitom qvemoT mxolod masze gavamaxvilebT yuradRebas.  

 

 

 

bis panels, fanjrebs, menius instrumentebis panelsa da piq-

togramebs. gavecnoT maT. 

1. samuSao magida (Desktop). kompiuteris CarTvis Semdeg 

diskidan operatiul mexsierbaSi gadmova operaciuli siste-

mis birTvi, romelic ekranze gaSlis samuSao magidas. igi ope-

raciuli sistemis Taviseburi satitulo furcelia, romel-

zec SeiZleba ganTavsdes interfeisis danarCeni elementebi: si-

stemis mTavari menius mqone amocanaTa paneli, sxvadasxva fan-

jara, instrumentebis panelebi da sxvadasxva niSani. 

2. amocanebis paneli (taskbar) interfeisis umniSvnelova-

esi elementia, romelic gviCvenebs mocemul momentSi realize-

 operaciuli sistema Windowsmoicavs 

grafikuli  iterfeisis eqvs ZiriTad 

elements – samuSao magidas, amocane-  

4.Windows-is gra-
fikuli interfeisi 
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bad programebs da aadvilebs maT Soris Sesasrulebel gadar-

Tvebs. zogierTi sistemuri programis garda praqtikulad ne-

bismieri programa CatvirTvisas amocanebis panelze Cndeba vi-

rtualuri Rilakis saxiT, romelzec mausis marcxena Rilakis 

zemoqmedeba aaqtiurebs programas. programis muSaobis dasru-

srulebisas misi Rilaki qreba amocanaTa panelidan. 

Cveulebriv amocanaTa paneli ruxi ferisaa da operaciuli 

sistemis standartuli awyobisas igi samuSao magidis qveda 

nawilzea ganTavsebuli. adgilmdebareobis Sesacvlelad saWi-

roa amocanebis panelis anawyobSi gamovrToT ofcia (menius 

elementi) „Lock the taskbar“ („закрепить панель задач“), panelis Tavis-

ufal adgilze mivitanoT mausis kursori, TiTi davaWiroT ma-

usis marcxena Rilaks da misgan TiTis auSveblad mausiT ga-

davaTrioT paneli muSa magidis CvenTvis sasurvel adgilze. 
mocemul momentSi gaaqtivebuli programebis gasakontro-

leblad da maT Soris gadarTvebis gasaadvileblad amocanebis 
paneli ekranze praqtikulad yovelTvis gamoCenilia, magram  

saWiroebisamebr misi damalvac SegviZlia. amisaTvis unda Cav-

rToT ofcia „Automatically hide the taskbar“ („Aвтоматрчески скрывать 

панель задач“). ekranze misi asaxvis saWiroebisas mausis kursori 

unda mivitanoT samuSao magidis im mxareze, sadac igi iqna da-

maluli. 
3. fanjara (Window).amocanebis panelis garda samuSao ma-

gidaze SeiZleba iyos erTi an ramdenime fanjara, romlebic 

SegviZlia mozaikurad an kaskadurad ganvaTavsoT. mozaikurad 
ganTavsebisas fanjrebi garkveuli TanamimdevrobiTaa dalagebu-

li ekranze, xolo kaskadurad ganlagebisas isini erTmaneTzea 

„dayrili“. fanjara ekranis specialurad gaformebul da moCa-
rCoebul area, romelzec ganTavsebulia zemoqmedebebisaTvis 

gankuTvnili sxvadasxva obieqti. Cven SegviZlia fanjara gav-

xsnaT, davxuroT, CavkecoT, gavSaloT da gadavadgiloT. ope-

raciuli Windows sistemaSi arsebobs Semdegi sami tipis fan-

jara:    
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■  gamoyenebebis (programebis) fanjara. igi Seicavs 3 stan-
dartul elements: programaTa saTaurebsa da menius, instru-

mentebis erT an ramdenime panels da mdgomareobis striqons. 

Windows saSualebas gvaZlevs, erTdroulad avamoqmedoT ram-

denime gamoyeneba (programa) da monacvleobiT vimuSaoT maT-

Tan: erTi programidan gadaverToT meoreze. aqtiuri fanjara 

yovelTvis danarCeni fanjrebs „daedeba“  da mxolod mas SeuZ-

lia momxmareblis brZanebebis aRqma; 

■ dokumentebis (programaTa damuSavebis obieqtebis) 
fanjara, romelic aucileblad Seicavs saTaurs; 

■ sadialogo (damuSavebisaTvis saWiro instrumentebis) 
fanjara, romelTa saTaurebi Cveulebriv emTxveva maTi gamReb 

brZanebaTa saxelwodebebs.  

zogierTi fanjara Seicavs interfeisis damatebiT element-

ebs: saxazavebs, gadxvevis (datrialebis) zolebs, mdgomareob-

is striqonebs, sakomando Rilakebs an siebs.  

Windows-is bevri gamoyeneba mravalfanjrulia, SeuZlia Se-

icavdes ramdenime Calagebul fanjaras. aseTia, magaliTad, bra-

uzeri  Internet Explorer. 

gamoyenebebisa da dokumentebis fanjrebi SegviZlia warmova-

dginoT: srulekranulad (fanjara daikavebs mTel ekrans), Cve-
ulebrivad (fanjara daikavebs ekranis nawils) da Cakecilad  

(fanjara panelze arsebul RilakSia „Cakecili“).   
fanjris zeda nawili Seicavs saTaurs, romelSic Cveuleb-

riv moTavsebulia programis da masSi gaxsnili dokumentis 

sa-xeli. saTauris areSi mausis marcxena Rilakis daWeris Sem-

deg igi SeiZleba gadavanacvloT samuSao magidis farglebSi.  

fanjris marjvena zeda kuTxeSi aris marTvis 3 Rilaki. ma-

rcxena Rilaki gamoiyeneba fanjris Casakecad  (Caikecos, Сверн-

уть, Zoom out)amocanebis panelSi;Sua Rilaki - fanjaras ekranis 

mTel zomaze gasaSlelad da sawyisi zomis aRsadgenad. fan-

jris garegani saxe mis mdgomareobaze damokidebulebiT ic-

vleba. 

sadialogo fanjaras Cveulebriv erTaderTi mmarTveli Ri-

laki (daixuros, Close, Закрыть) aqvs.  
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fanjris CarCo fanjris zomebis Secvlis saSualebas gva-

Zlevs.  

4. meniu (menu) Cveulebriv fanjris saTauris qvemoTaa mo-

Tavsebuli; igi interfeisis mniSvnelovani elementia, romels-

ac aqvs ramdenime done da SeiZleba Seicavdes mocemul momen-

tSi amosarCevad miuwvdomel obieqtebs. operaciul sistema 

Windows-Si gamoiyeneba Semdegi 4 saxis meniu: 
■ sistemis mTavari meniu, romlis gasaxsnelad mausis mar-

cxena klaviSi unda davaWiroT amocanebis panelis marcxena ku-

TxeSi arsebul Start (Пуск) Rilakze an vimoqmedoT klaviaturis 

Windows-is logotipian WL klaviSze (moTavsebulia ALTda Ctrl 

klaviSebs Soris). standartulad awyobili operaciuli sistem-

is dros igi Seicavs Svid punqts: All Programs, Documents, Cont-

rol Panel, Search, Help and Support, Run, Shut down (Программы, Документы, 

Настройка, Пойск, Справка, Выполнить, Завершение работы).Sesabamisad, mTa-

vari meniu saSualebas gvaZlevs avamuSaoT programa, gavxsnaT 

dokumenti, SevcvaloT sistemis awyoba, vipovoT saWiro obieq-

ti, miviRoT cnobebi da davamTavroT Windows-is muSaoba. 

■ programebis meniuromelic ganTavsebulia TiToeul amuS-

avebul programaSi (gamoyenebaSi). igi Cveulebrivad ikavebs 

programis fanjris saxelwodebis qveS arsebul meore striq-

ons. programebis menius zogierT punqtebsac aqvs maTdami da-

qvemdebarebuli meniu. isini maTi amorCevis dros ixsneba. do-
kumentebTan momuSave TiToeul gamoyenebaSi arsebobs meniu 

File (Файл), xolo monacemebTan momuSave bevr gamoyenebaSi – me-
niu Edit(Правка, Редактирование). sacnobaro sistemaSi SeiZleba Se-

vaRwioT meniuTiHelp (Справка). menius mravali brZaneba SeiZleba 

gamoviZaxoT klaviaturis klaviSebiT, magaliTad, nebismieri 

programa SeiZleba davasruloT klaviSebis Alt + F4kombinaciiT. 

■ obieqtebis konteqsturi meniu Windows-is praqtikulad 

yvela gamoyenebaSi mausis marjvena klaviSze daWeriT gaixsne-

ba da aqtiuri obieqtisaTvis gamosayenebel brZanebebs Seicavs. 

■gamoyenebebisa da dokumentebis mmarTveli meniu (siste-
muri meniu) gaixsneba fanjris zeda marcxena kuxeSi arsebul 

niSanze mausis marcxena klaviSis daWeriT an klaviaturis 
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klaviSebis Alt + Пробел kombinaciiT. es meniu marTavs fanjrebs 

da axdens fanjrebis mmarTveli (Cakecva, gaSla/aRdgena, daxurva) 

Rilakebis dublirebas. sistemuri menius niSanze mausis 

ormagi dawkapuneba  daxuravs aqtiur fanjaras. 

5. instrumentebis paneli (Toolbar). gamoyenebebis fanjara 

SeiZlebaSeicavdes erT an ramdenime „instrumentebis panels“; 
TiToeuls maTgans aqvs mocemuli programis garkveuli funq-

ciebis Sesasruleblad saWiro Rilakebis nakrebi. magaliTad, 

Exsplorier (Проводник) programis instrumentebis Normal (Обычный) 
panels aqvssaqaRaldeebs Soris gadasvlis, obieqtebis kopi-

rebis, gadanacvlebis, Ziebisa da gaZevebis standartuli opera-

ciebis Sesasruleblad saWiro Rilakebi. gamoyenebiT programe-

bSi instrumentebis paneli standartuli (Toolbar-Seandart)gan-

kuTvnilia zogadi saxis (dokumentis Seqmnis, gaxsnis, Senaxvis, 

beWdvisa da a.S. brZanebebis Sesasruleblad. 

6. piqtogramebi.sagnis, obieqtis an movlenis sqematur 

gamosaxulebebSi maTi calsaxad amocnobisaTvis saWiro Tvise-

bebi aisaxeba, ris gamoc aRniSnul gamosaxulebebs „daxatul 

Canawerebsac“uwodeben. sityvaTa SeTanxmebis „daxatuli Cana-

weri“ erTi sityviT gamosaxatavad laTinuri da berZnuli si-

tyvebis urTierTmiweriT specialurad Seiqmna lamazi xelov-

nuri sityva piqtograma (laT. pictus – daxatuli da berZ. γράμμα- Ca-

naweri). kompiuteris grafikuli interfeisis niSnebi piqtogra-

mebis erT-erTi nairsaxeobaa.  

grafikul operaciul sistemaSi yvela obieqts aqvs standa-

rtuli (Cveulebriv 3232 piqselis) zomis kvadratuli piq-

tograma (suraTi). piqtogramis mixedviT xSirad SegviZlia ga-

nvsazRvroT obieqtis tipi: igi saqaRaldea, programaa, dokume-

ntia, iarliyia Tu sxva raime.      

■ saqaRalde  (MS-DOS-Si arsebuli katalogis analogi), 

nebismieri elementis (sxvasaqaRaldeebis, failebisa da iar-

liyebis) Sesanaxi konteineria. arsebobs samomxmareblo saqa-

Raldeebi da sistemuri saqaRaldeebi, romlebsac Tavad 

operaciuli sistema qmnis da emsaxureba. operaciuli sistemis 
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standartulad awyobis dros samuSao magidaze aucileblad 

arsebobs Semdegi 4 saxis sistemuri saqaRlde: 
1. Cemi kompiuteri (My computer), romelic moicavs perso-

naluri kompiuteris yvela mowyobilobas da uzrunvelyofs 

kompiutris yvela resursTan SeRwevas (Sesabamisi universalu-

ri programa megzuris, anu Exsplorier–is daxmarebiT); 

2. Cemi dokumentebi (My documents), romelSic Seinaxeba kom-

piuterSi arsebuli yvela iseTi dokumenti, romelsac momxma-

rebeli ar inaxavs romelime sxva (farul) adgilze.  

3. nagvis kalaTa (Recycle Bin), esaa xist diskze arsebuli 

mexsierebis SezRuduli moculobis (sul mcire, 1%-is toli) 

midamo, romelSic Seinaxeba yvela gaZevebuli obieqti, romlis 

xelaxla aRdgena SesaZlebelia. 

4. qsluri midamo (The network environment); masSi Senaxulia 

yvela xelmisawvdomi resursis (serverebis, muSa sadgurebis, 

printerebisa da a.S) piqtogramebi.  

■ iarliyi (Link) garkveuli obieqtis (saqaRaldis, program-

is, dokumentis an mowyobilobis) maZieblis Semcveli special-

uri failia. Tavad obieqti SeiZleba momxmareblisagan Sors 

iyos, amitom iarliyi uzrunvelyofs masSi mosaxerxebelSeR-

wevas. iarliyis arseboba ar cvlis Tavad obieqtis adgilmde-

bareobas, aramed mxolod masSi SeRwevas amartivebs. 

 

 

 

maTi amuSavebisa da dasrulebis xerxebi. 

arsebobs Windows-is programebis amuSavebis Semdegi xuTi 
xerxi: 

1. sistemis mTavari menius  saSualebiT programis amorCev-

is xerxi: Start ► All programs ► …;           (Пуск ► Программы ► …); 

2. samuSao magidaze arsebul iarliyze dawkapunebis xerxi; 

3. „cxel“ klaviSze an maT kombinaciaze zemoqmedebis xerxi 

(programisaTvis Tu amis saSualebas mocemuli sistema iZleva); 
4. Sesabamis programaSi damuSavebadi dokumentis gaxsnis 

xerxi; 

5. Windows-is prog-
gramebi (gamoyenebebi) 

 
 
 
 

operaciul sistema Windows-is 

struqrturaSi gaerTianebulia 

uamravi programa. ganvixiloT 
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5. amocanebis panelze (taskbar) arsebul Rilakze dawkapune-

bis xerxi (programa Tu sruldeboda da Caikeca). 

aseve xuTi xerxiT SegviZlia Windows-is programebis daxu-
rva: 

1. progrmis menius Semdegi brZanebis Sersulebis xerxi:  
File►Close ;                (Файл► Закрыть); 

2. programis fanjris saTaurSi arsebul mmarTvel Close(За-

крыть) Rilakze daWeris xerxi; 

3. programis fanjris sistemur meniuSi brZaneba Close(За-

крыть) amorCevis xerxi (gamoiZaxeba Alt + probeli klaviSebis ko-

mbinaciiT); 

4. nebismieri obieqtis daxurvis klaviSebis standartul 

Alt +F4 kombinaciaze daWeris xerxi; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

nax.3.1. Windows-is struqturis programebis klasifikacia  

Windows–is  

programebi 

I. gamoyenebiTi 

programebi 

II. servisuli 

programebi 

II.2 samosam-

saxuro pro-

gramebi   

II.1. mmarT- 

veli prog-

ramebi 

 

II.3. diskis 

samosamsaxu-

ro progra-

mebi 

I.1. bloknoti; 

I.2.WordPad; 

I.3. kalkula- 

   tori; 

I.4.Paint; 

II.2.1. sim- 

 boloTa  

 cxrili 

II.2.2. sis- 

temis cno- 

   bari 

 

 

II.3. 1. diskis 

defragmentato- 

     ri; 

II.3.2 diskis  

  gamwmendi 

 

 

II.1.1. amoc- 

anebis me- 

 nejeri; 

II.1.2. mexs-   

ierebis me- 

 menejeri 

II.1.3. mowy- 

obilobis 

 menejeri  

II.1.4. beWd- 

vis meneje- 

   ri; 
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5. konteqstur meniuSi Close(Закрыть) amorCevis xerxi. 

Windows-isTvis damuSavebulia uamravi programa. romelTa 

klasifikacia 3.1 naxazzea moyvanili. rogorc am naxazidan 

Cans, aRniSnuli programebi iyofa gamoyenebiT da servisul 

programebad; ganvixiloT isini. 

I. gamoyenebiTi programebi (application program)gamoyene-

bis konkretul sferoSi monacemebis damamuSavebeli, programe-

bia, romlebsac momxmarebeli sakuTari problemebis gadasawyve-

tad iyenebs. maTTan SeiZleba mTavari meniudan SevaRwioT Sem-

degi brZanebiT: Start ► All programs ► Standard, 
 (Старт ►Программы ►Стандартные). 

operaciul sistema Windows-is sxvadasxva versiaSi sxvada-

sxva gamoyenebiTi programa arsebobs, oRond yovel maTganSi 

yovelTvis gvxvdeba Semdegi oTxi maTgani: 

1.1. bloknoti (Notepad). bloknoti teqsturi redaqtoria, 

romelic gamoiyeneba teqsturi failebis gadaTvalierebisaTvis. 

igiamuSavdeba menius brZanebiT 
Start ►All programs ► Standard ►Notepad; 

(Старт►Программы►Стандартные ► Блокнот). 
Seqmnili dokumentis diskze SenaxvisaTvis saWiroa mivuTi-

ToTfailis axali saTauri (sawinaaRmdego SemTxvevaSi igi mas 

Seinaxavs saxeliT: unnamed.txtanu usaTauro. txt).bloknoti 

iSviaTad gamoiyeneba teqsturi dokumentebis Sesaqmnelad, rad-

gan igi teqstis daformatebis  saSualebas ar gvaZlevs. gar-

rda naklisa, es, misi udavo upiratesobacaa, radgan saSualeb-

as gvaZlevs, aviRoT nebismieri daformatebuli teqsti (maga-

liTad Word-is dokumenti an internetis gverdi), gacvlis bu-

feriT movaTavsoT bloknotSi da Semdeg ukve dauformateb-

lad (sufTa teqsti) CavsvaT nebismier sxva dokumentSi. 

I.2. WordPad teqsturi redaqtoria, romelic teqsturi 

dokumentebis ara marto redaqtirebis, aramed daformatebis 

saSualebasac gvaZlevs. amitom bloknotisagan gansxvavebiT 

WordPad-is fanjara Seicavs instrumentebis panels, romelze-

dac arsebobs daformatebisaTvis saWiro instrumentebi. pro-

grama bloknoti amuSavdeba menius brZanebiT:  

http://www.babla.ru/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/application-program
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Start ►All programs ► Standard ► WordPad, 

(Старт ► Программы ►Стандартные ► WordPad). 
WordPad warmoadgens mZlavri Microsoft Word procesoris  

gamartivebul versias. 
I.3. kalkulatori (calculator) ricxvebze gamoTvlebis Casa-

tarebladaa gankuTvnili (misi funqciebi da saSualebebi ar 

gansxvavdeba Cveulebrivi eleqtronuli kalkulatoris funq-

ciebisa da saSualebebisagan). programa amuSavdeba menius brZa-

nebiT:         Star t►Allprograms ► Standard ► Calculator, 

(Старт ► Программы ►Стандартные ► Калькулятор). 
PI.4. Paint veqtoruli grafikiT Sesrulebuli da rastru-

li grafikis formatSi Sesanaxi gamosaxulebebis Seqmnisa da 

redaqtirebisaTvis gankuTvnili umartivesi grafikuli redaq-

toria. programaamuSavdebameniusbrZanebiT: 

                          Start ►All programs ► Standard ► Paint, 

(Старт ► Программы ►Стандартные ► Paint). 
programis fanjara Seicavs marTvis elementebs: menius 

striqons, instrumentebis panels, ferad palitras. misi saSu-

alebiT SegviZlia teqstebis saTauri SevqmnaT.  
gamoyenebiTi programebis SemadgenlobaSi aris sxva (TamaSeb-

is, eleqtronuli fostis, multimediisa da a. S.) programeb-

ic.  

  II. servisuli programebi (Services program; Tool) gamoyene-

biTi programebisagan gansxvavebiT gankuTvnilia personaluri 

kompiuterisa da Tavad operaciuli sistemis momsaxurebisaT-

vis. isini saSualebas gvaZlevs vipovoT da aRmovfxvraT fail-

uri sistemis defeqtebi, movaxdinoT aparaturuli da progra-

muli uzrunvelyofis optimizeba da kompiuteris momsaxureba-

sTan dakavSirebuli zogierTi rutinuli operaciis avtomati-

zeba. arsebobs ori saxis - mmarTveli da samomsaxuro progra-
mebi, oRond samomsaxureo programebisagan gancalkevebulad 

dgas diskis samomsaxuro programebi. (ix. nax. 3.1) ganvixiloT 

TiToeuli maTgani. 

operaciul sistema Windows-Si gvaqvs Semdegi oTxi mmar-

Tveli servisuli programa(ix. nax. 3.1): 

http://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/services+program
http://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/tool
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 II.1.1. amocanebis menejeri (Windows Task Manager) Windows-is 

yvela procesis makontrolebeli centraluri mmarTveli pro-

gramaa. Windows-is muSaobis seansi iwyeba amocanebis menejeris 

amuSavebiT, romelic yvela sxva programebis amuSavebisa da 

dasrulebis iniciatoria. amocanebis menejeri marTavs ramdeni-

me erTdroulad momuSave programas: maT Soris anawilebs kom-

piuteris resursebs da aRniSnul programebs aZlevs erTi am-

ocanidan meoreze gadarTvis saSualebas. amocanebis menejeris 

muSaobis dasrulebiT mTavrdeba Windows-is muSaobis seansic; 

      II.1.2. mexsierebis menejeri (The memory manager) marTavs 

kompiuteris mexsierebis ganawilebis process;  

      II.1.3. mowyobilobebis menejeri (Device Manager) marTvis 

konsolis aRWurviloba anu apletia(ing.applet miRebulia sityvi-

sagan application anu aRWurviloba, xolo let aris kninobiTi sufiqsi). mar-

Tvis konsoli Windows-is komponentia, romelic sistemur ad-

ministeratorebsa da gamocdil momxmareblebs moqnili inter-

feisis daxmarebiT moaxdinos sistemis muSaobis konfigurir-

eba da Tvalyuris devneba. misi saSualebiT imarTeba draivere-

bi, amuSavdeba da Cerdeba mowyobilobebi, gamoirTveba uwesiv-

ro mowyobilobebi, aRiqmeba damatebiTi teqnikuri informacia.  

    II.1.4. beWdvis menejeri (Print Manager) adgens sxvadasxva 

dokumentis beWdvis rigiTobasa da prioritetebs. 

█  Windows-is samosamsaxuro gamoyenebiTi programebi 

gankuTvnilia personaluri kompiuteris operaciuli sistemis 

momsaxurebisaTvis. yvela maTgani SeiZleba avamuSaoT mTavari 

meniudan Semdegi brZanebiT: 

Start ►All programs ► Standard ► Services, 

(Старт ► Программы ►Стандартные ► Служебные). 
samosamsaxuroprogramebisSemadgenlobaicvlebaoperaci-

ulisistemisversiazedamokidebulebiT. magaliTad, Windows 7-Si 

gvaqvs ramdenime samomsaxuro programa, romelTaganac mok-

kled SevexebiT Semdeg or maTgans (ix. nax. 3.1):  

II.2.1. simboloTa cxrili.igi saSualebas gvaZlevs ekran-ze 

davinaxoT mocemuli Sriftis yvela simbolo, davamyaroT ur-

TierTSesabamisoba simboloebsa da klaviaturis klaviSebs So-
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ris da Semdgomi muSaobisaTvis amovirCioT saWiro simbolo-

ebi. 

II.2.2. sistemis cnobarisakmao kompaqturi saxiT gvaZlevs 

informacias gamoTvliTi sistemis Sesaxeb. es cnobebi maTi da-

niSnulebebis Sesabamisad garkveul ganyofilebebadaa dajgufe-

buli. magaliTad, jgufi aparaturis resursebi moicavs yvela 

informacias kompiuterSi dayenebuli mowyobilobebis Sesaxeb, 

xolo jgufi programuli garemo aRwers operaciuli sistem-

is TiToeuli komponentsa da dayenebuli programebs. 

█ diskebis sasamsaxuro programebis Semadgenlobac 

operaciis cvlilebebis Sesabamisad icvleba Windows 7-Si sxva 

arsebobs Semdegi ori programa: 

II.3.1diskis defragmentatori, romelic fragmentaciis aR-

mofxvris gziT axdens diskis muSaobis optimizebas da amaR-

lebs diskSi SeRwevadobas. igi diskze arsebul grZel fail-

ebs mokle fragmentebisagan aawyobs, riTac mniSvnelovnad Cqa-

rdeba maTSi SeRweva da maRldeba kompiuteris muSaobis efeq-

turoba. 

II.3.2. diskis gamwmendi gankuTvnilia diskis im nawilebis 

gasaTavisuflebad, romlebic ukavia ukve zedmet failebs (as-

eT failebs gansazRvravs Tavad momxmarebeli).  

 

 

 

Sualebas gvaZlevs, SevaRwioT kompiuteris yvela mowyobilo-

baSi, davaTvalieroT diskebi da katalogebi da SevasruloT 

sxvadasxva operacia katalogebsa da failebze. 

arsebobs megzuris amuSavebis sami xerxi: 

1. amovirCioT mTavari menius brZaneba: 
Start►Allprograms ► Standard ► Explorer, 

(Старт ► Программы ►Стандартные ► Проводник). 
2. nebismierkonteinerze (sxva obieqtebis Semcvel obieq-

tze, e. i. diskze an saqaRaldeze) davaWiroT mausis marjvena 

klaviSi da gaxsnil konteqstur meniuSi amovirCioT brZaneba 

Open(Открыт); 

6. Windows-is meg-
zuri (Explorer) 

 
 
 
 

 failuri sistemis marTvisaTvis Wind-

dows-Si gaTvaliswinebulia specialuri 

programa megzuri (Explorer), romelic sa-  
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3. davaWiroT klaviSebis specialur WL + E kombinacias. 

megzuris fanjara or paneladaa gayofili. marcxena nawil-

Si Cveulebriv gamosaxulia saqaRaldeebis xe, xolo marjvena 

nawilSi – mimdinare saqaRaldis SigTavsi. 

marcxena panelze ganTavsebulia kompiuterSi dayenebuli 

diskuri mowyobilobebi da zogierTi sasamsaxuro fanjara (sa-
muSao magida - Deskttop, Cemi kompiuteri My Computer, Cemi doku-
mentebi - My Document, qseluri garemocva - My Nrtwork Places 
sanagve yuTi – Recyrcle Bin). obieqtebi gaixsneba maTze mausis 

marcxena klaviSis daWeriT. diskis gaxsnisas ekranze gamoCnde-

ba misi saqaRaldeebi. saqaRaldeebic SegviZlia gavxsnaT, ris 

Sedegadac TvalsaCinod gamoCndeba failuri sistemis xisebri 

struqtura. 

megzuris marcxena panelze konteinerebis (diskuri mowyo-
bilobebisa da aracarieli saqaRaldeebis) marcxniv moTavsebu-

lia samkuTxedi ► (Windows7-mde versiebSi samkuTxedis nacvlad gamo-

yenebuli iyo simbolo [+]). obieqtis gverdiT Tu araviTari samku-

Txedi ar aris, maSin mis SigniT ar aris arcerTi saqaRalde, 

e.i. saqaRalde carielia, an masSi marto failebia. niSani ► 

niSnavs, rom SigniT Calagebulia saqaRaldeebi. am obieqtze ma-

usiT dawkapunebiT gavxsniT mocemul mowyobilobas (an saqaRa-

ldes) da davnaxavT Calgebuli saqaRaldeebis momdevno dones, 

romelTa Soris zogierTi moniSnuli iqneba samkuTxediT.  

megzuris marjvena panelze aisaxeba marcxena panelize amo-

rCeuli diskis (an saqaRaldis) saqaRaldeebi da failebi. mar-

cxena panelisagan gansxvavebiT, obieqtebi gaixsneba maTze maus-

is marcxens klaviSis orjer dawkapunebiT.  

marjvena panelize saqaRaldeebisa da failebis asasaxad xu-
Ti reJimia gaTvaliswinebuli: gverdebis eskizi (veeberTela 

niSnebi, msxvili niSnebi, Cveulebrivi niSnebi, wvrili niSnebi), 

sia, cxrili, fila, SigTavsi. am reJimebis gadasarTvelad Seg-

viZlia gamoviyenoT instrumentebis panelze arsebuli Rilaki 

Additional (Дополнительно). 

gaxsnili saqaRaldeebi Tu ver Tavsdeba marcxena panelize, 

maSin SegviZlia gadavanacvloT panelebs Sorisi damyofi zo-
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li. amisaTvis masze ise unda movaTavsoT mausis maCvenebeli, 

rom man ormxriv mimarTuli isris saxe miiRos da, mausis 

klaviSidan TiTis auSveblad gamyofi zoli axal adgilze ga-

davaTrioT. 

samuSao magidis orive mxareze arsebuli dabrunebis xaze-

biT SegviZlia „gadavfurcloT“ failuri sistema.  

megzuri obieqtebze yvela saWiro operaciis Sesrulebis 

saSualebas gvaZlevs. 

■ saqaRaldis Sesaqmnelad saWiroa: 
1. davaWiroT instrumentebis panelze arsebul Rilaks New 

Folder(axali saqaRalde) an SevasruloT konteqsturi menius brZaneba: 

                           New ► Folder;      (Создать► Папку); 
amisaTvis mausis marjvena Rilaki davaWiroT fanjris Tavisufal 

adgilze, gamosul konteqstur meniuSi mausis marcxena RilakiT da-
vaWiroT brZanebas New (Создать), xolo Semdeg gamosul konteqstur 

meniuSi avirCioT brZanebaFolder (Папка);  

2. fanjaraSi gaCenil saqaRaldeze arsebuli warwera „New Folder“ 

klaviaturiT SevcvaloT CvenTvis sasurveli saxeliT da davadas-
turoT igi klaviS ENTER–ze zemoqmedebiT; 

    ■ teqsturi dokumentis Sesaqmnelad saWiroa: 
1. SevasruloT konteqsturi menius brZaneba: 

             New ► TextDocument;(Создать►Текстовыйдокумент); 
2.  davarqvaT ekranze gamoCenil fails saxeli dadavadasturoT 

igi klaviS Enter–zedaWeriT; 
3. failis saxelze mausis marcxena Rilakis ormagi daWeriT gav-

xsnaT faili;   

4. avkrifoT failis teqsti;  

5. SevasruloT menius brZaneba File ► Save(Файл ► Сохранить);  

6. daxuroT faili.  

■ obieqtebis kopirebisaTvis saWiroa: 
 1. mausis marcxena Rilakis daWeriT gamovyoT obieqti (saqaRal-

de an faili) (obieqtebis jgufi gamoiyofa CtrlklaviSis daWeril 

mdgomareobis dros mausis marcxena klaviSis dawkapunebiT);  

2. SevasruloT konteqsturi menius Copy (Копировать) brZaneba an 

gamoviyenoT klaviSebis standartuli kombinacia Ctrl + C;   

3. gavxsnaT diski an obieqtis gadasakopirebeli saqaRalde;  
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4. SevaruloT konteqsturi menius brZanebaPaste(Вставить), an 

gamoviyenoT klaviSebis standartuli kombinacia Ctrl  + V;  

■ obieqtis gadasaadgileblad saWiroa: 
1. gamovyoT obieqti (an obieqtebis jgufi);  
2. SevasruloT konteqsturi menius brZaneba Cut(Вырезать)an 

gamoviyenoT klaviSebis standartuli kombinacia Ctrl + X; 

3. gavxsnaT diski an obieqtis gadasakopirebeli saqaRalde;  

4. SevasruloT konteqsturi menius brZaneba Paste (Вставить), an 

gamoviyenoT klaviSebis standartuli kombinacia Ctrl  +V;  

kopirebisa da gadadgilebisaTvis mosaxerxebelia gamoviyenoT ma-

usi. amisaTvis amorCeul obieqtze davaWiroT mausis marcxena klavi-

Si da am Rilakidan TiTis auSveblad gadavaadgiloT mausi im saqaRa-

ldeze an diskze, sadac gvinda gadavitanoT obieqti. daWerili Ctrl 

klaviSis dros mausiT gadaTreva gadaakopirebs amorCeul obieqts; 

■ obieqtis saxelis Sesacvlelad saWiroa: 
1. gamovyoT obieqti (saqaRalde an faili); 

2. SevasruloT konteqsturi menius brZaneba Rename (Переимено-

вать)an gamoviyenoT klaviSi F2; 

3. SevcvaloT obieqtis saxeli da davaWiroT klaviSs Enter. 

■obieqtis gasaZeveblad saWiroa: 
1. movniSnoT obieqti (an obieqtebis jgufi);  
2. SevasruloT konteqsturi menius brZaneba Delete (Удалить)an 

visargebloTF2klaviSiT.;  

3. davadasturoT obieqtis gaZeveba amis Sesaxeb dasmul SekiTx-

vaze dadebiTi pasuxis gacemis gziT. 

 

3.3. gamoyenebiTi programuli 

uzrunvelyofis saxeebi 

 

Tanamedrove kompiuteris gamoyenebiT SesaZlebelia erTmaneTisagan 

Tvisobrivad gansxvavebuli uamravi sxvadasxva amocanis gadawyveta, 

risTvisac damuSavebuli iqna gamoyenebiTi programa. maTi klasifika-

cia da saxeebi 3.2 cxrilSia moyvanili. mikroeleqtronikis sferoSi 

arsebulma miRwevebma stimuli misca axali gamoyenebiTi programebis 

damuSavebas. maTi struqtura da agebis principebi damokidebulia op-

eraciul sistemaze, romlis CarCoebSi muSaobs isini.gamoyenebiTi 

programebis simravle iyofa or jgufad: problemurad orientireb-

ul programebad da integrirebul paketebad, xolo es ukanaskneli 
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iyofa srulad Sekrul da obieqturad Sekrul integrirebul pake-

tebad. 

■problemurad orientirebuli programebi yvelaze mravalri-

cxovania. dReisaTvis aseuli aTasi aseTi programaa damuSavebuli.3.2 
cxrilSi mxolod umniSvnelo raodenobis aseTi programebia mo-

yvanili. saqmiswarmoebaSi yvelaze xSirad gamoiyeneba teqsturi re-

daqtorebi da cxriluri procesorebi. sajarod gamosvlebisaTvis 
warmatebiT gamoiyeneba prezentaciaTa mosamzadebeli da grafikuli 

programebi, xolo ekonomistebisaTvis fasdaudebelia ekonomikuri 

daniSnulebis programebi, warmoebis avtomatizebulad marTvis sis-

temebi, statistikurmaTematikuri programebi da a.S.  

bolo wlebSi SeimCneva integrirebuli paketebis masobrivad gamo-

yenebis tendencia. integrirebuli paketebi ewodeba funqciurad er-
TmaneTis Semavsebeli da saerTo teqnologiis gamomyenebeli ramdeni-

me programuli produqtis erTobliobas. ganasxvaveben srulad Sek-
rul da obieqturad Sekrul integrirebuli paketebs (ix.cxr. 3.2). 
   ■ srulad Sekruli integrirebuli paketi mravalfunqciuri 

avtonomiuri kompleqsia. am paketis CarCoebSi monacemebs Soris sru-

li kavSiria uzrunvelyofili, ris gamoc gancalkevebul analogur 

specializebul programebTan SedarebiT viwrovdeba TiToeuli pro-

gramis SesaZlebloba. 

   ■ obieqturad Sekruli integrirebuli paketi (ix. cxr. 3.2) spe-
cializebul programebs saerTo resursuli bazis CarCoebSi obi-

eqtebis doneze aerTianebsOLE teqnologia (ix. gv. 102).aseT paket-
ebSi interfefeisebis urTierTSeTanxmebulobas ganapirobebs erTna-

iri sadialogo fanjrebis, piqtogramebisa da menius gamoyeneba. sru-

lad Sekruli integrirebuli paketisagan gansxvavebiT erT paketSi 

Semavali programebis funqciuri funqciuri SesaZlebloba ar viwro-

vdeba, da, gardaamisa, isini gacilebiT (20-50%-iT) iafia. obieq-

turad Sekrulipaketebia (ix. cxr. 3.2): Microsoft Office OpenOf-

fice.org; Borland Office da Lotus SmartSuite; Zalze popularulia 

obieqturad integrirebuli Mikrosoft Offise paketi. amas ganapirobebs 

Mikrosoft–is mier gatarebuli agresiuli markentikuli politika da 

paketis Rirsebebi. kerZod, mas aqvs mosaxerxebeli interfeisi, kor-

poraciul qselebSi dokumentebis koleqtiuri damuSavebis gaumjobe-

sebuli SesaZleblobebi, ganviTarebuli sacnobaro sistema, mosaxer-

xebeli da martivi inteleqtualuri danarTebi, specialuri damxmare 
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programa (Offise Assistant) da, bolos, igi uzrunvelyofs saWiro 

dokumentebTan momxmareblis swraf Sesvlas. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cxr. 3.2. gamoyenebiTi programuli uzrunvelyofis klasifikacia 
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 ■ teqsturi redaqtorebi (Microsoft Word,  OpenOffice.org 

Writer, Corel WordPerfect, Ami Pro, «Lexicon»da sxv. ); ■ cxri-
luri procesorebi(Microsoft  Excel, OpenOffice.org Calc, Quattro 

Pro, Super Calc, Lotus 1-2-3 da sxv); ■ monacemTa bazebis marT-
vis sistemebi(Microsoft Access,  OpenOffice.org Base , FoxPro, Or-

acle, Paradox da sxv.); ■ grafikis damuSavebis sistemebi (Co-

rel Draw, Adobe PhotoShop, OpenOffice.org Draw, Macromedia Fre-

eHand, Aldus PhotoStyler da sxv. ■ videoredaqtorebi (Adobe Pre-

miere, Video Craft, Maya da sxv); ■ bgeris redaqtorebi(Soun-

dForge, GoldWave, AWaveda sxv); ■ sademonstreacio grafikis 
redaqtorebi(Microsoft PowerPoint, OpenOffice.org Impress, Freela-

nce Graphics, Harvard Graphics da sxv); ■ simboloTa amocnobis 
sistemebi (Abbyy FineReader, CuneiForm, OmniPage da sxv); ■ sa-
gamomcemlo sistemebi  (Microsoft Publisher, Adobe PageMa-ker, 

Quark XPress, Corel Ventura da sxv); ■ sabuRaltro da sa-
finanso programebi; ■ samarTeblivi monacemTa bazebi; ■ da-
proeqtebis avtomatizebis sistemebi (Autodesk AutoCad, 

DesignCAD, Drawbaze, UltimateCAD da sxv); ■ maTematikuri  ga-
moTvlebis sistemebi (OpenOffice.org  Math, Maple, Mathematica 

MathCAD, MathLab da sxv); ■ monacemebis maTematikuri anali-
zis sistemebi sistemebi (Microsta, SPSS, Statgraph, Statistica  da 

sxv); ■ cnobarebi da enciklopediebi, maT Soris multi-
mediuri; ■ sxvadasxva TamaSebis programebi 
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2.2. obieqturad Sekruli 
integrirebuli paketebi 

 2.1. srulad Sekruli 
integrirebuli paketebi 

■ FrameWork;    

■ Symphony; 

    ■ Microsoft Works; 

    ■ Lotus Work; 
 

■ Microsoft Office;    

■ OpenOffice.org; 

    ■ Borland Office; 

    ■ Lotus SmartSuite; 
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Mikrosoft Offise paketis organizebisaTvis damuSavebulia: 1) teqs-
turi redaqtori Word; 2) cxriluri procesori Exsel; 3) saprezen-
tacio programa PowerPoint; 4) swrafi Canawerebis gasakeTebeli 

programa OneNote (bloknoti); 5) safosto klientis funqciebis mqone 

personaluri profesiuli sainformacio menejeri Outlook; 6) sagamo-
mcemlo sistema Publisher; 8) monacemTa bazis marTvis sistema Ac-

cess; 7) monacemebis formebis SesaqmnelSesarebi programa InfoPath; 

8) qseluri programa Lync; 9) dokumentebis marTvisa da Senaxvis 
Microsoft Share Point  jgufis saitebTan Seuferxeblad SesaRwevi 

programa Share Point Workspace; 10) biznesis damgegmavi programa 

SharePoint Workspace; 10) biznesis damgegmavi programa Project da 

11) veqtoruli grafikis Visio programa. 

zemoT CamoTvlili komponentebis dajgufebis gziT Mikrosoft uS-

vebs Mikrosoft Offise-ad wodebuli Semdeg xuT pakets: 

1)saojaxo-saswavlo B1 paketi romelSicWord,Excel, Power-Point 

da OneNoteprogramebia integrirebuli; 

2)ojaxisa da biznesis B2 = B1 Outlook paketi; sadac Outlook 
personaluri sainformacio menejeria; 

3)standartuli B3 = B2 Publisher paketi, sadac Publisher sama-
gido sagamomcemlo sistemaa; 

4) profesiuli B4 = B3 Access paketi, sadac Access monacemTa 
bazis marTvis relaciuri sistemaa; 

5)profesiuli plus B5 = B4  (InfoPath&Lync &SharePoint 

Workspace) paketi, sadac InfoPath aris XML-is safuZvelze monace-

mebis Setanis formebis damuSavebisaTvis gamoyenebuli programa, 

Lync – videokonferenciis sistema, xolo SharePointWorkspace – sa-

itebis damuSavebisaTvis gamosayenebeli programaa.  

 

 

 
 

 

 

 

 

 

 

 

https://ru.wikipedia.org/wiki/XML


124 
 

 

 

 

 

 

 

4.1. teqsturi redaqtorebi da 

procesorebi 

 

teqstis damuSavebis teqnologiebi sainformacio teqnolo-

giebis erT-erTi yvelaze masobrivi saxea. damwerlobis Seqmnam 

SesaZlebloba mogvca drosa da sivrceSi gavrcelebis mizniT 

informacia Segvenaxa raime saxis materialur obieqtze, e. i 

es ukanaskneli gardagveqmna informaciis matareblad anu mzid-

ad.  aman safuZveli daudo dokumentirebuli informaciis wa-

rmoSobas. sityva „dokumenti“ warmoqmnilia laTinuri „docum-

entum“-isagan, rac mowmobas niSnavs. dokumentze, rogorc mow-
mobaze, saubrisas Tvalwin, upirveles yovlisa, warmogvidgeba 

qaRaldze datanili garkveuli teqsti, romelic xelmoweri-

Ta da beWdiT aris damowmebuli, magram aris dokumentis kidev 

erTi nairsaxeoba, e. w. retrospeqtuli (warsulisaken mimarTuli) 

dokumenti, romelsacistoriuli dokumenti ewodeba. istori-
uli dokumentebia raime istoriuli movlenis, piris, epoqis 

arsebobis damadasturebeli mateaneebi, qronikebi, Canawerebi.  

teqstebis Semqnel da damamuSavebel ZiriTad instrumenteb-

ad personaluri kompiuterebis gadaqcevis Semdeg terminma 

„dokumenti“ kidev erTi mniSvneloba SeiZina. kerZod, Semovida 

„teqsturi dokumentis“ cneba, romeliTac aRiniSneba kompi-
uterze Seqmnili da failSi Senaxuli teqsti. kompiuterze 
Seqmnilidokumenti, garda teqstisa, SeiZleba Seicavdes formul-

ebs, diagramebs, naxatebs, cxrilebs, kolontitulebs (teqstis zeviT 
an qvemoT arsebul areebs, e.w. zeda da qveda kolontitulebs, romlebSic SeiZ-

leba aisaxos nebismieri informacia) da a. S. teqstSi SeiZleba mravafer-

ovani Sriftebi iyos gamoyenebuli, icvlebodes velebis zomebi. 

IV Tavi 

 teqstis damuSavebis 

teqnologiebi 
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aseT dokuments garkveuli saxiT gaformebul documents 
uwodeben. yoveldRiur cxovrebaSi Cven gvixdeba gamoviyenoT iseTi 

sxvadasxva saxis dokumenti, rogoricaa gancxadebebi, brZanebebi, 

instruqciebi, statiebi, moTxrobebi, leqsebi da a. S. dokumenteb-

is Seqmnisa da damuSavebis mizniT Seqmnil gamoyenebiT programebs 

uwodeben teqstur redaqtorebsa da teqstur procesorebs.  
teqsturi redaqtori da teqsturi procesori erTmaneTisagan 

gansxvavdeba funqciuri SesaZleblobebiT. teqstur redaqtorebSi 
realizebulia teqstebis Seqmnisa da redaqtirebis sabaziso 
funqciebi: Setana, kopireba, adgilis gamocvla, gaZeveba, teqs-

tis fragmentebis moZebna da Secvla, dokumentis Senaxva gare 

mexsierebaze, dokumentis dabeWdva. amgvarad, teqsturi reda-

qtori saSualebas gvaZlevs yovelgvari gaformebis gareSe ub-

ralod „avkrifoT“ garkveuli teqsti. yovelgvari gaformebi-

sagan Tavisufal teqsts uwodeben „plain text“-s (marto teqsts, 

„brtyel“ teqsts, martiv teqsts). dRes gavrcelebuli teqsturi re-

daqtorebia operaciul sistema Windows-Si arsebuli blokno-
ti(Notepad), agreTve Linux-Si arsebuli Vi da Emacs. maT ga-

rda arsebobs Semdegi saxis teqsturi redaqtorebi: Emacs, 

jEdit, Kate, Vim, GNUnano, EditPlus, EmEditor,  SciTE, NEdit, No-

tepad++ (GNUGPL), NotepadGNU ,  Oiynsoft Text Editor, PSPad , 

RJ TextEd, TEA, Crimson Editor, AkelPad , UltraEdit, TextEdit, 

VEdit , DPAD, Rnote. 

teqsturi procesorebs sabaziso funqciebze gacilebiT 

meti funqciebis Sesruleba SeuZlia. isini damatebiT saSuale-

bas gvaZlevs: a) avtomatizebulad SevadginoT alfabeturi da 

sagnobrivi saZieblebi, sarCevebi, siebi; b) avtomatizebulad 

vmarToT mexsiereba; g) davaformatoT teqsti. 

daformateba gansazRvravs teqstis garegnobas da ara mis 
Sinaarss, Tumca isini xSirad erTmaneTTanaa dakavSirebuli. ma-

galiTad, vinmes saxelze oficialuri gancxadebis Sedgenisas 

adresatis rekvizitebi marjvena zeda kuTxeSi Caiwereba. mra-

val dokuments cxrilis saxe aqvs. dokumentis ganyofilebaTa 

saTaurebi xazgasmiT an msxvili SriftiT iwereba da striqo-

nis SuaSi ganTavsdeba.    

https://dic.academic.ru/dic.nsf/ruwiki/11079
https://dic.academic.ru/dic.nsf/ruwiki/139436
https://dic.academic.ru/dic.nsf/ruwiki/71947
https://dic.academic.ru/dic.nsf/ruwiki/12615
https://dic.academic.ru/dic.nsf/ruwiki/208722
https://dic.academic.ru/dic.nsf/ruwiki/78001
https://dic.academic.ru/dic.nsf/ruwiki/253610
https://dic.academic.ru/dic.nsf/ruwiki/116892
https://dic.academic.ru/dic.nsf/ruwiki/607555
https://dic.academic.ru/dic.nsf/ruwiki/160636
https://dic.academic.ru/dic.nsf/ruwiki/160636
https://dic.academic.ru/dic.nsf/ruwiki/727295
https://dic.academic.ru/dic.nsf/ruwiki/1441305
https://dic.academic.ru/dic.nsf/ruwiki/105957
https://en.wikipedia.org/wiki/RJ_TextEd
https://dic.academic.ru/dic.nsf/ruwiki/224604
https://dic.academic.ru/dic.nsf/ruwiki/1265116
https://dic.academic.ru/dic.nsf/ruwiki/1275224
https://dic.academic.ru/dic.nsf/ruwiki/1265488
https://en.wikipedia.org/wiki/VEDIT
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ekranze an dasabeWdad gamotanis dros daformatebul teq-

stiani faili Seicavs rogorc teqstis Sinaarss, ise misi da-

formatebis monacemebs.  

Microsoft Office paketis SemadgenlobaSi Sedis teqsturi 

Microsoft Wordprocesori. bolo wlebSi sul ufro da ufro 

popularuli xdeba universaluri saofise OpenOffice.org pake-

tis SemadgenlobaSi arsebuli teqsturi OpenOffice.org Writer 

procesori, romelic sxvadasxva operaciul platformze muSa-

obs. es paketi miekuTvneba Tavisuflad gavrcelebad progra-

mul uzrunvelyofas. danarCeni popularuli teqsturi proce-

sorebis sia aseTia: AbiWord, Adobe InCopy, Apple iWork Pages, 

ChiWriter, JWPce , LaTeX, LibreOffice Writer, Lotus WordPro,Mic-

rosoft Works, PolyEdit, WordPad, WordPerfect. 

teqsuri procesorebis ganviTareba mimarTulia maTi inte-

leqtualuri SesaZleblobebis amaRlebisaken, kerZod, imisaken. 

rom maT SeeZlos avtomaturad Seamowmos marTlwera, gadaTar-

gmnos teqsti erTi enidan meoreze da a. S.  

 

 

 
cesorisaTvis misaReb erT-erT enaze dawerili teqsti. yvela-

ze xSirad teqstis enas Tavad teqsturi procesori SeirCevs.  

orTografiis SemowmebisaTvisunda arsebobdes CaSe-
nebuli leqsikonebi. orTografiuli Semowmebis dros teqstu-

ri dokumentis TiToeuli sityva udardeba leqsikonSi arse-

bul sityvebs. ufro zustad, sityvaSi Semaval Sesamowmebel 

simboloToTa kodebi udardeba aRniSnuli simbolos leqsikon-

Si Caweris nimuSs. amis gamo warmoiSoba simboloTa kodebis 

SeTavsebadobis problema. sxvadasxva kompiuterebze Seqmnil 

dokumentebSi orTografiuli Semowmebis sworad CatarebisaT-

vis saWiroa arsebobdes erovnuli simboloebis kodirebis er-

Tiani sistema. am problemas wyvets kodirebis saerTaSoriso 

kodis – Unicode-is (unikodis) gamoyeneba, romlis standarti 

1991 wels iqna miRebuli. 16-Tanrigiani unikodi 216=65536 
simbolos kodirebis saSualebas gvaZlevs. 16-Tanrigiani uniko-

1. marTlweris 
Semowmeba. 

marTlweris Semowmeba niSnavs orTografi-

is, gramatikisa da stilistikis Semowmebas. 

SeiZleba Semowmdes mxolod teqsturi pro- 

procesoris-  

https://ru.wikipedia.org/wiki/AbiWord
https://ru.wikipedia.org/wiki/Adobe_InCopy
https://ru.wikipedia.org/wiki/Apple_iWork#Pages
https://ru.wikipedia.org/wiki/ChiWriter
https://ru.wikipedia.org/wiki/JWPce
https://ru.wikipedia.org/wiki/LaTeX
https://ru.wikipedia.org/wiki/LibreOffice_Writer
https://ru.wikipedia.org/w/index.php?title=Lotus_WordPro&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Microsoft_Works
https://ru.wikipedia.org/wiki/Microsoft_Works
https://ru.wikipedia.org/wiki/PolyEdit
https://ru.wikipedia.org/wiki/WordPad
https://ru.wikipedia.org/wiki/WordPerfect
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debiT SeiZleba inglisuri (laTinuri), rusuli (kirilica), 

berZnuli asoebis, Cinuri ieroglafebis, maTematikuri simbo-

loebisa da mravali sxva erovnul alfabetTa asoebis kodire-

ba.  

rogori unda iyos leqsikonis moculoba, rogor unda gan-

vaszRvroT misi optimaluri zomeba? am kiTxvaze calsaxa pa-

suxi ar arsebobs. leqsikonis moculobis gazrda ar gvaZlevs 

Sesamowmebel teqstSi SesaZlo Secdomebis ararsebobis gara-

ntias. ufro mniSvnelovania analizisa da Secdomebis gamoaSka-

ravebis algoriTmi. dokumentis teqsti Tu Seicavs leqsi-

konebSi ararsebul sityvas, teqsturi procesori mas teqstSi 

aRmoCenil orTografiul Secdomad miiCnevs. samagierod igi 

sworad CaTvlis dokumentSi orTografiuli TvalsazrisiT 

sworad daweril, magram konteqstidan amovardnil sityvas; mi-

sTvis sworia, magaliTad, iseTi teqstebi, rogoricaa„var-

diseburi yvavi“, „vardiseburi ekali“, „vardiseburi behemoti“. 
teqsturi procesorebi momxmarebels saSualebas aZlevs Se-

qmnas sakuTari leqsikonebi, arsebul leqsikonebs daumatos an 

gamoaklos sityvebi. samomxmareblo leqsikonebi gamoiyeneba Zi-
riTad leqsikonSi ararsebuli sworad dawerili sityvebis 

Sesanaxad. isini yvelaze ufro xSirad iqmneba viwrospecial-

ur, magaliTad, teqnikur an samecniero teqstebTan muSaobisa-

Tvis. teqstur Microsoft Word procesorSi arsebobs ZiriTadi 

leqsikoni CUSTOM.dic. yvela samomxmareblo leqsikoni da 

ZiriTadi leqsikoni usityvod Seinaxeba saqaRaldeSi „Docume-

nts and Settings“. leqsikonebis failebis gafarToebaa dic, mag-

ram isini Cveulebrivi teqsturi failebia da maTTan SeiZleba, 

magaliTad vimuSaoT teqstur redaqtor bloknotSi (Notepad). 

gramatikis Semowmebisas gamoaSkaravdeba: windebulebis 

arasworad gamoyeneba, winadadebebSi sityvebis SeuTanxmebloba 

da a. S. gramatikuli Semowmeba xorcieldeba wesebis fiqsire-

buli nakrebis safuZvelze. nakrebis Semadgenloba SegviZlia 

saWiroebisamebr vcvaloT masSi garkveuli wesebis Setanis an 

gamoricxvis gziT.         
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stilistikis SemowmebasaSualebas gvaZlevs dokume-

ntSi aRmovaCinoT araliteraturuli da dialeqturi sityvebi 

da gamoTqmebi.  

marTlweris (orTografiis, gramatikis, stilistikis) Semo-

wmebis parametrebi SegviZlia vmarToT (gavmarToT). magaliTad, 

teqstur redaqtor Microsoft Word-Si es SesaZlebelia Tu Se-

vasrulebT brZanebas File ►Word Option (Файл ► Параметры) da amo-

virCevT punqts Proofing  (Правописание).umetesi SemTxvevebisaTvis 

marTlweris Semowmebis parametrebi usityvod optimaluradaa 

dayenebuli. 

 

 

 

ternetTan kompiuteris mierTebis SemTxvevaSi programa World-

Lingvo-s daxmarebiT teqsturi procesori Microsoft Word  ca-

lkeuli sityvebisa da frazebis Targmnis saSualebasac gvaZ-

levs. amisaTvis saWiroa moviniSnoT sityva an fraza, gavxsnaT 
misi konteqsturi meniu da visargebloT am menius brZanebiT 

Translate  (язык). 

teqstis erTi enidan meore enaze Targmnis procesis avto-

matizebis amocana Zalian rTulia, radgan Targmnis dros saWi-

roa ara marto sworad SeirCes sityva, aramed gaTvaliswine-

buli iyos enebis gramatikuli da kulturuli Taviseburebeb-

ic. Targmnis avtomatizebisaTvis gamoiyeneba programa-leqsiko-
nebiAbby Lingvo (Semqmneli firma:  Abby), Multilex (Semqmneli firma:  Меди-

аЛингва)da mTargmneli programebi, rogoricaa, magaliTad, 

Promt (Semqmneli firma: ПРОулеМТ); maTi saSualebiT SegviZlia vTa-

rgmnoT dokumentis mTeli teqsti da ara calkeuli sityvebi.  

mTargmneli programebi eleqtronul leqsikonebs damxmare 

komponentebad iyenebs. leqsikonebi SeiZleba Tematur jgufebad 

davyoT. mTargmneli programebis SemadgenlobaSi Semavali in-
teleqtualuri analizatori Targmnis procesSi avtomaturad 
adgens teqstis Tematikas da sityvaTa mniSvnelobebs Sesaba-

misi jgufis leqsikonebis daxmarebiT gansazRvravs; es mniSvne-

lovnad amaRlebs Targmnis xarisxss. mTargmnelebis Semadgen-

Tanamedrove teqsturi procesorebi teqstis 

erTi enidan meore enaze Targmnis procesis 

avtomatizebis saSualebas iZleva. kerZod, in- 

2. avtomaturi 
Targmna 
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lobaSi SegviZlia CavrToT teqsturi redaqtorebi. isini sa-

Sualebas gvaZlevs SevitanoT sawyisi teqstebi, movaxdinoT 

Targmanis redaqtireba, SevinaxoT Targmnis Sedegebi, teqstebi 

gadavagzavnoT eleqtronuli fostiT, teqstebi vTargmnoT„fu-

rclidan“, e. i. skanerirebuli teqstebi. 

 

 

 

sa da Jargonebis gamoyeneba. am amocanis gadawyvetaSi gvexmare-  

ba sinonimebis gamoyeneba. teqstur programa Microsoft Word-Si 

romelime sityvisaTvis sinonimebis SesarCevad saWiroa movniS-
noT igi, gavxsnaT am sityvis konteqsturi meniu da avirCioT 
opcia Synonyms (Синонимы). moniSnul sityvas SeiZleba hqondes 

ramdenime sinonimi, an saerTod ar hqondes igi.  

sinonimebisa da antonimebis sruli siis, sityvis sxvadasxva 

mniSvnelobaTa nusxis, agreTve da urTierTdakavSirebul sity-

vaTa CamonaTvalis gadasaTvaliereblad  unda visargebloT mo-

niSnuli sityvis konteqsturi menius punqtiT Thesaurus(Теза-

урус). termini „Tezaursi“ nawarmoebia berZnuli sityvisagan 

„thesaurus“, rac iTargmneba rogorc „saganZuri“. Tezaursi gan-
sakuTrebuli saxis leqsikonia, romelSic sityvebi erTmaneT-

Tan leqsikur mimarTebaTa safuZvelzea dakavSirebuli; magali-

Tad, isini SeiZleba warmoadgendes sinonimebs an antonimebs. 

aseTi saxis leqsikoni, upirveles yovlisa, metyveli da «Zar-

Rviani»eniT Sedgenili dokumentis momzadebaSi gvexmareba, ma-

gram ufro mniSvnelovania is, rom, vinaidan Tezaurusi sity-
vebis azrs sxva sityvebTan Tanafardobis saSualebiT asaxavs, 

amitom igi SeiZleba xelovnuri inteleqtis sistemebSigamo-
viyenoT. 

 

 

 

teqsturi dokumentis Seqmnisas sasu-

rveli ar aris erTi da igive sityve-

bis gameoreba, daStampuli gamoTqmebi- 

3. sinonimebis leqsi-
koni da Tezaurusebi 

teqstur procesorTa programebis 

popularul paketebSi CaSenebulia 

kiTxvadobis donis testirebisaTvis 

4. advilwakiTxvadobis  
(readability) Semowmeba 
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gankuTvnilispecialuriinstrumentebi. isiniSefasebiszomis 

erTeuladiyenebs„advilsakiTxaobis(readability) fleS-kinke-

idiseulindeqss“. internetis analizma gviCvena, rom Word-s 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.1. marTlweris awyobisaTvis gankuTvnili furceli Proofing 

 
 1. Check spelling as you type – avtomaturad Seamowme orTografia;  2. Hide spelling 

errors in this document – dokumetSi damale marTlweris Secdomebi; 3. Alwa ys sug-

gest corrections- yovelTvis SemogvTavazeT Sesworebebi; 4. Suggest from main dic-

tionari only – mxolod mTavari leqsikonidan SemogvTavazeT; 5. Ignore words in UP-

PERCASE –ugulvelyaviT mTavruli asoebiT Sedgenili sityvebi; 6. Ignore words 

with numbers – ugulvebelyaviT ricxvebiani sityvebi; 7. Ignore Internet and file ad-

dresse – ugulvelyaviT failis misamarTebi da interneti; 8. Check grammar as you 

type – SeamowmeT dawerilis gramatika; 9. chec k grammar with spelling-SeuxameT 

marTlwera gramatikas;10. Show readability statistics – gvaCveneT advisakiTxaobis 

statistika. 

https://word.tips.net/T001763_Turning_Off_Spell_Checking.html
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SeuZlia Seagrovos am indeqsis gamosaTvlelad saWiro monace-

mebi. 

MicrosoftWord-is mierm arTlweris Semowmebis Semdeg Segvi-

Zlia ekranze gamovitanoT cnobebi dokumentis advilwakiTxvad-

obis Sesaxeb, romelSic CarTuli iqneba fleSis testis an 

fleS-kinkeidis saskolo testis eSveobiT gamoTvlili maCve-

neblebic.  

statistikis gamotanis ofcia usityvo SeTanxmebiT gamoTi-
Sulia. mis CasarTavad: 

■ Word-Si unda gavxsnaT CanarTi File [Файл] da amovirCioT 

word Option (Параметры) punqti; 
■ amovirCioT punqti Proofing (Правописание), romlis Sedega-

dac gaixsneba 4.1 naxazze moyvanili fanjara; davrwmundeT, rom 

alami dayenebulia am fanjris«check grammar with 

spelling»(«Вовремяпроверкиорфографиитакжепроверятьграмматику»)ofcia

Si; 

■davayenoT alami4.1 naxazze moyvanili fanjara „Show re-

adability statistics“(«Показывать статистику удобочитаемости») ofci 

aSi. 

gadmovitanoT Word-Si (an PDF–Si) akrefili Canaweri. amis 

Semdeg dokumentSi Tu avamuSavebT marTlweris Semowmebas (Ca-

narTi Rever [Рецензирование], Rilaki Proofing [Правописание]), maSin 

orTografiis Semowmebis Semdeg gaixsneba advilwakiTxvadobis 

Readibility Statistics(Статистика удобочитаемости) fanjara (4.2,a 
naxazi), romelSic mocemuli monacemebi dafuZnebulia sityveb-

Si marcvlebis, xolo winadadebaSi – sityvebis saerTo raode-

nobaze. rac Seexeba fleSis testis da fleS-kinkeidis sasko-
lo testis meSveobiT gamoTvlil advilwakvTxvadobis maCvene-

blebs, isini mocemul SemTxvevaSi ar aris gamotanili. 

ganaTlebis sferoSi momuSave amerikelma specialistma ru-
dolf fleSma (Rudolf Flesch, 1911–1986) gansazRvra teqstis maxa-

siaTeblebi, romlebic aadvilebs an aZnelebs maT gagebas. Tavi-

si daskvnebi man gamoitana im wasakiTxi teqstebis analizis 

safuZvelze, romlebsac maswavleblebi tradiciulad iyenebdn-

en moswavleebis codnis Sesafaseblad klasidan klasSi gada-

http://en.wikipedia.org/wiki/Rudolf_Flesch
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yvanis dros. fleSma daadgina, rom maTze gavlenas axdens 100 
sityvaSi arsebuli marcvlebis raodenoba da winadadebis saSu-

alo sigrZe. swored am maxasiTebelTa Tanafardobis ganmsazR- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

vreli formulaa mWidrod dakavSirebuli moswavlis mier teq-

stis gagebis donesTan. am meTodikam miiRo „advilsakiTxaobis 

fleSis formulis saxelwodeba“.mas aqvs aseTi saxe: 
               К = 206,835 – 1,015  ASL – 84,6 ASW,      (4. 1)  

nax. 4.2.(a) - advilwakiTxvadobis statistika; (a)+ (b) – in- 
glisurenovani teqstis adviladwakiTxvadobis statistika.  

a) 

 
 

Readability 

   Passiv Sentences                                      6% 

   Flesh Reading Ease                                 32,0 

   Flesh-Kincaid Grade level              13,1 

1974 

11046 

86 

94 

2,4 

32,0 

13,1 

1. Count – raodenoba; 2.Vords – sityvebi; 3.Characters – simboloebi; 4.Pa- 

ragraphs – abzacebi; 5.Sentences – sityvebi; 6.Averages – saSualo raodenoba;  

7.Sentences per Paragraph – winadadebi abzacSi; 8.Word per Sentence -  sityv- 

ebi winadadebaSi; 9. Readibility – advilwakiTxvadebadoba; 10. Passive Sentences –  

pasiuri winadadebebi; 11. Flesh Realing Rase – wakiTxvis fleSiseuli simartive;   

12. Flesh-Kincaid Crade level fleS-kinkeidiseuli done 

b) 

https://www.vervesearch.com/blog/how-to-optimise-your-content-for-success-with-the-flesch-kincaid-scale-readability-statistics/
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sadac K aris teqstis sirTulis Sefaseba, ASL – winadadebaSi 

sityvebis saSualo raodenoba, xolo ASW – winadadebaSi mar-

cvlebis saerTo raodenoba.  

100sityviani monakveTebis kvlevebis Sedegad fleSma 1942 
wels teqstis sirTulis Sesafaseblad SemogvTavaza testebis 

sirTulis Sefasebis 100-baliani sistema; teqstebis Sesafaseb-

lad gamoyenebuli balebis zrdiT mcirdeba teqstis sirTule. 

70-80-is tol bals iRebs sakmaod advilad wasakiTxi teqsti, 
60-65 bals – saSualo sirTulis teqsti, xolo 30-ze nakleb 

bals - Znelad wasakiTxi teqstebi. 1948 wels asoSeited pre-
sis saagentom  Seamowma da moiwona fleSis mier SemoTavaze-

buli testi. igi farTod gavrcelda aSS-is mTel rig Sta-

tebSi sakanonmdeblo aqtebis miRebis Semdeg, romlebic moiTx-

ovda dazRvevis xelSekrulebis teqsti saSualo ganaTlebis 

mqone pirebisTvisac yofiliyo gasagebi. 

arsebobsfleSi-kinkeidissaskolotestic. igi gamoiyeneba 

aSS-is skolebSi gamoyenebuli teqstebis sirTulis Sesafaseb-

lad. magaliTad, 8,0 bali niSnavs, rom es dokumenti SeiZleba 

gaigos merve klasis moswavlem. sasurvelia, rom dokumentebis 

umravlesoba fasdebodes 7,0-dan 8,0 balamde. fleS-kinkeidis 
testisaTvis gankuTvnil formulas aqvs saxe: 

               К = 206,835 – 1,015 ASL – 84,6 ASW                (4. 2) 

dokumentSi gamoyenebuli ena imazea damokidebuli, Tu ro-

gor mowmdeba misi advilwakiTxvadoba MS Office-Si. dokumenti 

Tu Seicavs ramdenime enaze daweril teqstebs, Word–s SeuZ-

lia yvela maTganis marTlwera Seamowmos, magram rac Seexeba 

am teqstebis advilwakiTxvadobas, mas gamoaqvs mxolod ukanas-

kneli teqstis advilwakiTxvadobis maCveneblebi.  

inglisurenovani teqstis analizis dros advilwakiTxvado-

bis statistikis fanjaraSi Cndeba rogorc fleSis, ise fleS-
kinkeidis testis meSveobiT gamoTvlili maCveneblebi. 4.2,a+b 
naxazze isini Sav fonze TeTri asoebiTaa naCvenebi. ammonace-

bis Tanaxmad Sesamowmebeli teqsti sakmaod rTulia, radgan 

fleSis testiT miRebuli iqna 32 bali, rac 60-ze mniSvnelo-
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vnad naklebia, xolo fleS-kinkeidis testiT miRebuli iqna 

13,1 bali, rac 8,0-s mniSvnelovnad aRemateba.  
konkretuli enebis specifika gavlenas axdens (4.1) da (4.2) formulebSi 

arsebul koeficientebze. maTze qarTuli enis specifikis gavlenis dasad-

genad saWiro samuSaoebi samwuxarod ar Catarebula. rusulenovani teqste-
bisaTvis am mimarTulebiT gadadgmuli iyo garkveuli nabijebi. am dros ga-

moyenebuli iqna oJegovis redaqciiT gamosuli rusuli enis leqsikoni 

(39174 sityva) da miuleris redaqciiT gamosuli inglisur-rusuli leqsi-

koni (41977 sityva).  Catarebuli kvlevebis Sedegad (4.1) formulam miiRo 

saxs: 

                                К = 206,835 – 1,3  ASL – 60,1 ASW.                             (4.3) 

aRniSnuli formulis pirdapiri gamoyeneba SeuZlebelia, radgan  Word 

ar gvatyobinebs rusulsityvebSi marcvlebis raodenobas, xolo internetSi 

ver moiZebna sityvaSi simboloebis saSualo raodenobaze dafuZnebuli for-

mula.    

 

 

 

sebobs imis saWiroeba, rom  teqsturi informacia qaRaldidan 

(wignidan, Jurnalidan, gazeTidan) gadavitanoT kompiuteris 

mexsierebaSi da es informacia teqstur failebSi SevinaxoT. 

es ZiriTadadeleqtronuli biblioTekebis Sesaqmneladaa sa-

Wiro, romlebSic Tanamedrove gamocemebis garda Seinaxeba di-

di xnis win gamosuli gamocemebi, romelTa eleqtronuli ver-
siebi ar arsebobs. skanirebis Semdeg yvela, maT Soris teqs-

turi, informacia suraTis saxes iRebs. aseTi teqsti SeiZleba 

davaTvalieroT da davbeWdoT, xolo misi redaqtireba mxol-

od iseTi grafikuli redaqtoriTaa SesaZlebeli, romelsac 

aqvs teqstur informaciasTan muSaobisaTvis saWiro saSuale-

bebi. 

suraTis saxiTwarmodgenili informaciis teqstur doku-

mentad gardaqmnisaTvis arsebobs teqstebis optikuri amo-
cnobis specialuriprogramebi, romelTa Soris yvelaze ufro 

cnobili da xSirad gamoyenebadi programaa Fine Reader (firma 

Abby). amocnobis programebis daxmarebiT kompiuteri, figur-

ulurad rom vTqvaT, nabeWdi da xelnaweri dokumentebis „kiT-

xvas“ swavlobs. 

skaneri saSualebas gvaZlevs kompiut-

erSi grafikuli informacia qaRaldis 

furclidan SevitanoT. dReisaTvis ar- 

5. teqstis opti- 
kuri amocnoba  
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4.2. specialuriteqstebis 

formirebissakiTxebi 

 

saxelmZRvaneloebis, samecniero da teqnikuri teqstebis mo-

mzadebisas gvixdeba maTSi CavsvaT formulebi, specifikuri aR-

niSvnebi da sxvadasxva saxis sqema. aseT rTul Sedgenil teq-

stur dokumentebs specialuri teqstebi ewodeba. 
 

 
 

 

leblobebs; mas mxolod sabaziso funqciebis Sesruleba SeuZ-

lia, ris Sedegadac zemoTaRniSnuli „plaintext“-i miiReba. 

teqstur procesors aseTi teqstebis momzadebis garda sxva 
mravali damatebiTi funqciebis Sesrulebac SeuZlia. erT-erTi 

maTgania „plaintext“-Tan maTematikuri obieqtebis dakavSireba 

masSi am obieqtebis Canergvis mizniT. ori sxvadasxva saxis ob-

ieqtis dakavSirebisa da erT-erT maTganSi meoris Canergvisa-

Tvis gamoiyeneba OLE-teqnologia (ix. gv. 102).  
OLE-teqnologiis realizebisaTvis teqsturi procesori 

Sewyvilebulia maTematikur redaqtorTan. es ukanaskneli te-

qsturi procesorisaTvis qmnis „plain text“-Si Casanerg maTema-
tikur formulebs, romlebsac OLE-obieqtebi ewodeba. maSasa-
dame, maTematikuri redaqtoris funqciaa moemsaxuros operaci-
ul procesors da moamaragos igi saWiro OLE-obieqtebiT, am-

itom mas OLE-serveri uwodeben.  
teqsturma procesori OLE-servers Sesasruleblad ugza-

vnis garkveuli saxis OLE-obieqtebiT momaragebis moTxovnebs. 

serverisaTvis moTxovnebis gamgzavn aparaturul an programul 

komponents klienti ewodeba. OLE-serverisaganOLE-obieqtebis 

momTxovn clients, bunebrivia, vuwodoT OLE-klienti.  
OLE-teqnologiis realizebisaTvis teqstur procesorad 

SevirCioT Microsoft Word-i, xolo maTematikur redaqtorad – 

Microsoft Equation. aseTi konkretizacia ar arRvevs zogadobas, 

teqstur dokumentebSi xSirad sxva-

dasxva maTematikuri formulis Cas- 

maa saWiro. am amocanis gadawyveta 

cdeba teqsturi redaqtoris SesaZ- 

1. teqstur dokumentSi 
maTematikuri formu-

lebis Canergva 
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radgan yovelive am SemTxvevaSi Tqmuli SeiZleba advilad ga-

vavrceloT sxva tipis teqsturi procesorisa da maTematiku-

ri redaqtorisagan formirebul tandemzec. 

OLE-teqnologiis SerCeuli komponentebis SemTxvevaSi 

OLE-klientia Microsoft Word, OLE-serveri - Microsoft Equati-

on, xolo OLE-obieqtebi - maTematikuri formulebi. 

„plain text“-Si OLE-obieqtebis Canergvis Sedegad miReba 

rTuli Sedgenili teqsturi dokumenti, romelic OLE-obieq-

tebis Tavisebur konteineradac SegviZlia ganvixiloT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

teqsturi Microsoft Wordprocesori(OLE-klienti) Sesa-

Zleblobas gvaZlevs „plain text“-is saTanado adgilebze Cavner-

goT (CavsvaT) maTematikuri Microsoft Equationredaqtoris(OLE-

serveris) daxmarebiT Seqmnili maTematikuri formulebi (OLE-

obieqtebi). specialuri teqstebis Seqmnis aseTi xerxi erT 

dokumentSi sxvadasxva obieqtebis integrirebis saSual-   

ebas gvaZlevs. am dros unda gvaxsovdes, rom obieqtebis reda-

qtireba maSinaa SesaZlebeli, Tu kompiuterze dayenebulia sa-

Tanado programa-serveri. mis asamuSaveblad unda SevasruloT 

brZaneba Insert ► Equation(Вставка ► Формула). programa-serveri am-

oqmeddeba damonitoris ekranze gaixsneba formulebis reda-
qtoris fanjara (nax. 4.1). 

nax.4.1. formulebis redaqtor Microsoft Equation-is fanjara 

 
 

 
 

 

M = √  

a) 

http://lawbooks.news/informatika_961/513-redaktor-formul-microsoft-62492.html
http://informat.in.ua/vstavlyannya-i-redaguvannya-formul-z-dopomogoyu-ms-equation.html
http://lawbooks.news/informatika_961/513-redaktor-formul-microsoft-62492.html
http://informat.in.ua/vstavlyannya-i-redaguvannya-formul-z-dopomogoyu-ms-equation.html
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maTematikuri formulis Casanergi are marTkuTxovani Car-

CoTia Semoxazuli (ix. nax.4.1.a), xolo formulaSi simbolo-

ebis Sesatani adgilebi punqtiruli kvadratebiTaa gamosaxu-

li. am kvadratebze mausis kursoris dayenebis SemTxvevaSi Sev- 

ZlebT maTSi SevitanoT simboloebi kompiuteris klaviaturid-

an an axali formulebi maTematikuri procesoris fanjridan. 

 

 

 

 

aseTi programis magaliTia amerikeli maTematikosisa da dam-

programeblis, fundamenturi monografiis „The Art of Computer 

Programming“ („Искусство программирования“) avtoris donald knut-
is (Donald Ervin Knuth, 1938- 2005) mier damuSavebulisamecniero pu-
blickaciebis TEX sistema. aRniSnuli monografiis pirveli 

tomi gamovida 1969 wels, rodesac poligrafiaSi jer kidev 

Zveli teqnologiebi gamoiyeneboda. es teqnologiebi wignis 

xelaxla gamocemis dros masSi cvlilebebis Setanas proble-

maturs xdida. sakuTari wignis ganaxlebuli variantis opera-

tiulad damuSavebisaTvis knutma Seqmna formulebis, naxazebi-

sa da cxrilebis Semcveli samecniero teqstebis ganaxlebuli 

variantis daCqarebuli momzadebis originaluri sistema. 

knutma aRniSnuli sistemis dasaTaurebisTvisac aseve ori-

ginaluri saxeli moifiqra: TEX  miRebulia berZnuli sityvi-

sagan τέχνη, romelic qarTulad iTargmneba rogorc „xelovne-

ba“, „ostatoba“. profesionalebis SefasebiT TEX rTuli maTe-

matikuri formulebis asakrefad Seqmnili saukeTeso sistemaa. 

igi didi popularobiT sargeblobs akademiur wreebSi, gansa-

kuTrebiT ki mas maTematikosebi da fizikosebi afaseben. 

TEX sistema daprogramebis specializebul enazea dafuZne-

buli. enac da misTvis aucilebeli translatoric knutismi-
eraa Seqmnili. am sistemis gamoyenebisas formulebiani dokume-

nti „moniSvnebis eniT“aRiwereba. TEX sistemisaTvis gankuT-
vnili sawyisi faili warmoadgens specialuri simboloebiani 

specialuri  teqstebis Sesaqmnelad 

ufarToesi SesaZleblobebiTaa aRWu-

rvili am amocanis gadasawyvetad spe- 

cialurad  damuSavebuli programebi.  

2. specialuri teqste-
bis Semqmneli pro-

gramebi 
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da brZanebebiani teqstis Semcvel dokuments. aRniSnuli sim-

boloebisa da brZanebebis daxmarebiT sistemas gadaecema info-

rmacia samecniero teqstis formatirebis Sesaxeb. aRniSnuli 

faili SegviZlia nebismieri teqsturi redaqtoriT SevqmnaT; am 

dros aucilebelia rom miRebuli iqnes daformatebis yovel-

gvari elementebisagan Tavisufali teqsturi faili, e. i. „pla-

in text“. es niSnavs, rom teqsti ar unda Seicavdes araviTar 
Sriftul originalobebs, gverdebad danawilebebs da a. S. spe-

cialuri programa axdens tex gafarToebis mqone sawyisi  
failebis translirebas (gadaTargmnas) dvi (DeVice Inderendent– 

„mowyobilobisagan damoukidebeli“) gafarToebebian failebad, romlebic 

SemdgomSi Se-iZleba avsaxoT ekranze an davbeWdoT.  

arsebobs standartuli TEX sistemis gafarToebebi. maTi ma-

galiTebia AMSTEX,LaTEX da XymTEX paketebi. ganvixiloT 

isini. 

■  AMSTEX paketi gankuTvnilia mniSvnelovani, magram viwro 

wris amocanebis gadasawyvetad; misi saSualebiT, kerZod, xdeba 

amerikuli maTematikuri sazogadoebis mier gamocemuli maTema-
tikuri JurnalebisaTvis gankuTvnili statiebis, agreTve amave 

sazogadoebis mier gamocemuli wignebis dakabadondeba (ix. gv. 

139).  
■ LaTEX paketi saSualebas gvaZlevs sawyis failSi mxolod 

erTi sityvis SecvliT wignad gardavqmnaT didi statia, masSi 

sarCevi erTi brZanebiT CavsvaT, xolo ganyofilebebis, Teore-

mebisa da naxazebis danomvraze Tavi ar SeviwuxoT, radgan 

programa maT Tavad mixedavs. 

■ XymTEX paketi qimiuri formulebis gasaformebladaa ga-

nkuTvnili.  

SedarebiT vrclad ganvixiloT LaTEX paketi. misi sawyisi 
LaTEX-faili unda iwyebodes dokumentis stilis ganmsazRvre-

li bdocumentclass brZanebiT. magaliTad, wignis stils gansa-

zRvravs bdocumentclass{book} brZaneba. figurul frCxilebSi 

Casmuli sityva {book} gviCvenebs, rom dokumenti gaformdeba 

wignis saxiT. statiebisa da saqmiani werilebis saxiT dokum-
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entis gasaformeblad Sesabamisad gamoiyeneba stili (klasebi) 

{articl} da {letter}. dokumentis sawyisi teqsti ar unda Se-

icavdes gadatanebs (LaTEX amas TviTon Seasrulebs). sityvebi 

erTmaneTisagan probelebiT, xolo abzacebi – carieli stri-

qonebiT unda iyos gayofili. faili end{document} brZanebiT 

unda Tavdebodes. 

statiis sawyisiLaTEX-fails struqturuli saxe 4.2 naxa-
zzea moyvanili. 

 

 

 

 

 

 

 

LaTEX-Si formulebi aikrifeba specialuri brZanebebiT. 

magaliTad, qvemoT moyvanil striqons: 

\frac{2}{\beta\sqrt{3\pi}}\exp\left(-\frac{(x-\delta)^3} 

{2\beta^2}\right 

Seesabameba formula:  

 

 

 

 

LaTEX saSualebas gvaZlevs formulaSi CavsvaT feradi sim-

boloebi. magaliTad, Tu gvinda rom miRebul formulaSi ber-

Znuli aso πwiTlad iyos dabeWdili, saWiroa zemoT moyva-
nil formulaSi SevitanoT cvlileba (cvlileba msxvili Sri-

ftiTaa dabeWdili da qvemodanacaa gaxazuli): 
\frac{2}{\beta\sqrt{3\color{Red}pi}}\exp\left(-\frac{(x-\delta)^3} 

{2\beta^2}\right 

arsebobs LaTEX-s gafrToeba, romlis aRniSvnaa LaTEXʼa. mi-

si upiratesobaa is, rom igi ar aris damokidebuli platfor-

maze (operaciul sistemaze) da, garda amisa, igi Tavisuflad 

(ufasod) vrceldeba.  

 

√  
 

 
β 

exp 
(   ) 

   
 

 

 

 

\documentclass{article} 

\begin{document} 

aq unda moTavsdes statiis teqsti 

\end{document} 

 
 

nax.4.2. LaTEX-failsstruqturuli saxe 
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samecniero dokumentaciis mosamzadebel specializebul 

programebs Soris unda gamovyoT amerikuli MacKinchan Soft-

ware-s mier 2001 wels damuSavebuli teqsturi redaqtori 
Scientific Word. igi SeiZleba gamoviyenoT rogorc avtonomiur-

ad, ise Scieentific WorkPlace paketis SemadgenlobaSi, romel-ic 

teqsturi redaqtoris garda Seicavs or maTematikur -  Ma-

ple V da MuPAD - procesors. 

Scientific Word dokumentebs avtomaturad LaTEX formatSi 

Seinaxavs. misi daxmarebiT samecniero teqstis momzadebis 

dros moniSvnebis ena saWiro ar aris, radgan formulebi 

aikrifeba da teqsti formatirdeba instrumentebis paneliT. 

Scientific Word gansakuTrebiT farTod iseT samecniero gare-

moSi gamoiyeneba, sadac rTuli struqturis formulebis age-

bis xarisxi maRali unda iyos da teqstebi gajerebulia same-

cniero simboloebiT.   

 

4.3. sagamomcemlo sistemebi 

 

sagamomcemlo sistemebis (Publlishing Systems) ZiriTadi mizania 

erTxel Seqmnili teqstebis tiraJireba, e. i. mravaljeradad 

gamocema. misi mTavari amocanebia: teqstebisa da maTi grafiku-

li masalebis Seqmna, maTTvis tiraJirebisaTvis mosaxerxebeli 

formis micema da, bolos, sakuTriv tiraJireba.  

samagido sagamomcemlo sistemebad wodebuli kompiuteruli 

programuli saSualebi gvawvdis gamocemis dabeWdvamde Casata-

rebeli sagamomcemlo samuSaos avtomatizebisaTvis saWiro sa-

Sualebebs.  

dabeWdvamde momzadeba momavali gamocemisaTvis „garegno-

bis“amsaxavi maketis SeqmniT iwyeba. am etapze amoirCeva: gver-
debis formati, maTi orientaciebi da velebi, dizainis elemen-

tebi; daisaxeba teqstis, ilustraciebisa da saTaurebis gan-

Tavsebis adgilebi. 

damuSavebuli maketis safuZvelze gverdebis Seqmnas, e. i. 

gverdebze teqstis, gamosaxulebebis, saTaurebis, logotipebi-
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sa (safirmo sasaqonlo niSnebisa) da dizainis sxva elementebis ganTa-

vsebas, dakabadoneba ewodeba. 
teqsturi da grafikuli masalis gaerTianebiT miRebul ma-

kets, romlis TiToeuli gverdi sruliad emTxveva momavali 

gamocemis Sesabamis gverdebs, original-maketi ewodeba.   
Tanamedrove teqstur procesorebsa da sagamomcemlo sis-

temebs Soris arsebobs msgavsebebica da gansxvavebebic. ganvixi-
loT orive maTgani. 

■ msgavsebebi. teqstur procesorebSi realizebulia sagamo-

mcemlo sistemebisaTvis damaxasiaTebeli bevri funqcia: teqs-

tis daformateba, gverdebis moniSvna, alfabeturi da sagnobr-

ivi maCveneblebisa da sarCevebis Seqmna, mexsierebis marTva. 

■ gansxvavebebi. teqstur procesors aqvs maketirebis Se-

zRuduli SesaZleblobebi. igi SegviZlia dakabadonebisaTvis 

saWiro teqsturi masalis momzadebis dros mxolod damxmare 

instrumentad gamoviyenoT. saqme isaa, rom sagamomcemlo sis-

tema gankuTvnilia ara didi moculobis teqstis asakrefad, 

aramed teqsturi da grafikuli blokebisagan rTuli maketis 

mixedviT gamocemis dakabadonebisaTvis. ivaraudeba rom blokebi 

(akrefili teqsti, fotosuraTebi, naxatebi) iqmneba calkeuli prog-

ramebis (teqsturi da grafikuli redaqtorebis) meSveobiT, romleb-

sac amisaTvis saWiro specialuri funqciebis Sesruleba SeuZ-

lia. amitom mniSvnelovania sagamomcemlo sistemas failuri 

formatebis farTo diapazonis importirebis unari hqondes. 

sagamomcemlo sistemebi Sesaqmneli dokumentebis tipografi-

ul aRwarmoebazea orientirebuli; amitom maTSi realizebu-

lia iseTi tipografiuli awyobebi, rogoricaa feris kontro-

li, Sriftis maxasiaTebelTa faqizi realizatorebi da a. S.      

4.3 naxazze moyvanilia sagamomcemlo sistema Adobe Page-

Maker-s ekranis saxe, romelsac igi iRebs brZaneba File ►Nev 

(Файл ►Создать)-s Sesrulebis Semdeg. misi SigTavsi pirobiT-

ad SeiZleba gavyoT samontaJo magidad, romelzec tardeba 

gamosaqveynebel masalebTan Casatarebeli samuSaoebi da insru-

mentariumis Semcveli sistemis interfeisul nawilad. samon-
taJo magidis centrSi axali publikaciis carieli gverdia 
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moTavsebuli. original-maketis momzadeba gulisxmobs saWiro 

masalebiT (blokebiT) am carieli gverdis Sevsebas. blokebi 

SegviZlia gadavaadgiloT, gavaZevoT, erTmaneTze davadoT; is-

eTi STabeWdileba, TiTqos banqos baraTebiviT vSliT teqste-

bian da suraTebian amonaWrebs da maT vumatebT gasaformebel 

geometriul elementebs – xazebs, CarCoebs da a. S.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1990-iani wlebidan dawyebuli popularobiT sargeblobdnen 

sagamomcemlo sistemebi: Adobe PageMaker, Adobe FrameMaker, 

Corel Ventura da QuarkXPress,xolo dRes gavrcelebulia Ad-

obe InDesign. 
 
 
 
 
 
 
 
 

nax.4.3. sagamomcemlo sistema PageMaker–s fanjara 

 
 

instrumentariumi 

carieli gverdi 

samontaJo 

magida 

 

http://lib.qrz.ru/book/export/html/20776
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5.1. eleqtronuli cxrilis struqtura 

da monacemTa tipebi 

 

eleqtronuli cxrili  programaa, romelic cxrilis msga-

vsi organzomilebiani masivebis saxiT warmodgenil monacemebze 

gamoTvlebis Catarebis saSualebas gvaZlevs. monacemebis „fur-

clebad“ organizebis gziT zogierT programas mesame ganzomi-
leba Semoaqvs. 

eleqtronuli cxrili gamoTvlebis avtomatizebisaTvis sa-

Wiro mosaxerxebeli instrumentia. sabuRaltro aRricxvis 

sferos iseTi dokumentebi, rogoricaa balansebi, saangariSo 

uwyisebi, xarjTaRricxvebi da a. S., cxriluri formiT srul-

deba. garda amisa, mTeli rigi amocanebis ricxviTi meTodebiT 

gadawyvetac xriluri formiTaa mosaxerxebeli. eleqtronul 

cxrilebSi maTematikuri formulebis gamoyeneba garkveuli re-

aluri sistemis sxvadasxva parameters Soris arsebuli urTi-

erTkavSirebis warmodgenis saSualebas gvaZlevs. mravali ga-

moTvliTi amocanis gadawyveta, romlebic adre-daprogramebis-

daxmarebis gareSe SeuZlebeli iyo, eleqtronul cxrilebSi 

maTematikuri modelirebis meSveobiT gaxda SesaZlebeli.  
eleqtronuli cxrilebis idea pirvelad avstriuli warmoSobis 

amerikelma mecnierma rihard matezixma (ger. Richard Mattesich) 1961 

wels wamoayena statiaSi „Budgeting Models and System Simulation“... 
eleqtronuli cxrilebis, rogorc programuli uzrunvel-

yofis damoukidebeli klasis, sayovelTaod aRiarebuli fuZem-

debelia deniel briklini (Daniel Bricklin, 1951w.), romelmac bobi 
frenkstonTan (Bob Frankston, 1949 w.) erTad 1979 wels kompi- 

uter Apple II-isaTvis daamuSava programa VisiCalc. misi wyalo-

V Tavi 

 cxriluri gamoTvlebis  

 teqnologiebi 
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biT kompiuteri, romelic manamde ZiriTadad bavSvebis saTama-

Sod gamoiyeneboda, biznesis ZiriTad instrumentad gardaiqmna.  

SemdgomSi bazarze gamoCnda am klasis uamravi produqti, 

romelTaganac unda gamovyoT SuperCalc, Microsoft MultiPlan, 

Quaattro Pro, Lotus, Microsoft Excel, OpenOffice.org Calc,Ap-

pleWorks. eleqtronuli cxrilebi mobiluri telefonebisa da 

jibis personaluri kompiuterisaTvisac damuSavda; aseTia, ma-

galiTad, SpreadCE. 

eleqtronuli cxrili striqonebisa da svetebis meSveobiT 
ujredebadaa dayofili. striqonebi danomrilia, xolo svetebi 

aRniSnulia laTinuri alfabetis asoebiT. svetisa da striqo-

nis gadakveTaze arsebul ujreds miniWebuli aqvs misi warmom-

qmneli svetisa da striqonis aRniSvnebis erTmaneTze miweriT 

miRebuli saxeli (magaliTad G3, N15 da a.S.). eleqtruli 

cxrilis identificirebisaTvis zogjer gamoiyeneba saxelebis 

warmoqmnis RC sistemac („Rov“ – striqoni „Column“ - sveti). am 
sistemaSi, magaliTad, me-17 striqonisa da me-8 svetis gadakve-
Taze arsebul ujreds eniWeba R17C8 saxeli. 

momxmarebels informacia eleqtronuli cxrilis ujredeb-

Si Seaqvs. informacias SeiZleba hqondes teqstis, ricxvis an 

formulis saxe. 

teqsti cxrilis gasaformeblad (wanawerebis, saTaurebis, 

axsna-ganmartebebis gasakeTeblad) gamoiyeneba. 

eleqtronul cxrilSi ricxvebi Cveulebrivi an eqsponenci-

aluri formiT Caiwereba. Cveulebrivi formis dros ricxvis 
mTeli nawili wertiliT an mZimiTaa gamoyofili wiladuri 

nawilisagan: 265.07; 37; 5.28. eqsponencialuri formiT, rog-
orc wesi, Zalian didi an Zalian patara ricxvebi Caiwereba; 

magaliTad, 1000000 = 1∙10
6 da 0,00001 = 1∙10-5 ricxvebis eqs-

ponencialuri formebia 1E6 da 1E-5. eqsponencialuri formiT 

Cawerili mEp ricxvi (m mantisad wodebuli mTeli an wila-

duri ricxvia, xolo p -xarisxia) SeiZleba Semdegnairad war-

movadginoT: mEp = m ∙ 10
p.
.  

eleqtronuli cxrilis formula ewodebaSekrebis, ga-

moklebis, gamravlebis, gayofisadaaxarisxebis niSnebiT Seer-
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Tebuli ricxviTi sidideebis, ujredTa misamarTebis, funqci-
ebisa dasaxelebis Semcvel gamosaxulebas, romlis win auci-

leblad dgas tolobis niSani. formula gamoTvlebis reali-

zebisas cxriluri procesoris moqmedebas gansazRvravs. misi 

Caweris dros moqmedebis Sesrulebis Tanamimdevroba unda ga-

viTvaliwinoT. formulaSi frCxilebis ararsebobisas (frCxil-

ebSi Casmuli gamoTvlebi pirvelad sruldeba) moqmedebebi Sem-

degi TanamimdevrobiT sruldeba: 1)axarisxeba (^); 2) gamr-

ravleba da gayofa (*da /); 3) Sekreba da gamokleba (+ da -).  

cxrilis ujredSi formulis CawerisTanave cxriluri pro-

cesori gamoiTvlis formulas da miRebuli Sedegi aisaxeba 

ujredSi.  

magaliTi 1. cnobili gverdebis mixedviT gamoviTvaloT sa-

mkuTxedis farTobi. heronis formulis mixedviT samkuTxedis 

farTobi gamoiTvleba formuliT:  

S = √  (   )  (   )  (   ), 
sadac p aris samkuTxedis naxevarperimetri, xolo X, Y  da Z – 

samkuTxedis gverdebis sigrZeebi.  

 

 

 

 

 

 

amocanis gadasawyvetad saWiroa eleqtronuli cxrili fo-
rmulebis asaxvis reJimSi gadaviyvanoT (nax. 5. 1).  

samkuTxedis naxevarperimetrisa da farTobis gamosaTvle-

lad sawyisi monacemebi samkuTxedis gverdebia, romelTa mniS-

vnelobebi unda SevitanoT A3, B3 da C3 misamarTebian ujrede-

bSi. am ujredebSi arsebuli ricxviTi mniSvnelobebis gamoyene-

biT gamoiTvleba sxvadasxva samkuTxedis farTobebi. 2.5 naxaz-
ze mniSvnelobebis asaxvis reJimSi myofi cxrilia moyvanili.  

amgvarad, formulebisaTvis gankuTvnil sawyis monacemebze 

moqmedebebis Casatareblad eleqtronul cxrilSi funqcionir- 

ebs gamoangariSebis meqanizmi. 

naxevarperimetri  

gverdebis sigrZeebi  

farTobi  

A B C D E 

1

  
2

  
3

  

X Y Z 

= (A3+B3+C3)/2 = (D3*(D3-A3)*(D3-B3)*(D3-C3))^0,5 

nax.. 5.1. eleqtronuli cxrili formulebis asaxvis reJimSi 
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ramdenime samkuTxedis farTobebis erTbaSad gamosaTvlelad 

cxrilSi unda SevitanoT maTi gverdebis sigrZeebi da gadava-

kopiroT naxevarperimetrisa da farTobis gamosaTvleli for-

mulebi. 5.3  naxazze mocemulia cxrili formulebis asaxvis 
reJimSia  warmodgenili. mivaqcioT yuradReba im faqts, rom 
formulebis kopirebisas icvleba formulaSi Semaval ujred-

Ta misamarTebi, e. i. misamarTebi formulebis adgilmdebareobis 

funqciaa. amas ewodeba fardobiTi damisamarTebis principi.  

 

 

 

 

 

 

 

 

eleqtronuli cxrilis farglebSi formulis yovelma ga-

danacvlebam formulaSi rom ar Secvalos ujredis misamarTi, 

zogjer gvWirdeba SefardebiTi damisamarTebis principis nac-

vlad gamoviyenoT absoluturi anu ucvleli misamarTi. abso-
luturi misamarTi $ niSnis daxmarebiT formirdeba. $ niSnis 

orjer gamoyenebisas ($C$2) mTlianad misamarTi (sveti da 

striqoni) fiqsirdeba. SegviZlia davafiqsiroT mxolod sveti 

($C2) an mxolod striqoni (C$2).  

davuSvaT, rom samkuTxedis X, Y da Zgverdebis sigrZeebi 

decimetrebSia gamosaxuli da gvinda samkuTxedis farTobi gav-

zomoT kvadratul santimetrebSi, e.i miRebuli Sedegi 10-ze 
gavamravloT (1 dm = 10 sm). amisaTvis samkuTxedis farTobis 
gamosaTvleli formulis kopirebisas saWiroa E1 ujredis mi- 

= (A3+B3+C3)/2 

= (A4+B4+C4)/2 

= (A5+B3+C3)/2 

naxevarperimetri  

gverdebis sigrZeebi  

farTobi  

A B C D E 

1

  
2

  
3

  

X Y Z 

4 

5 

= (D3*(D3-A3)*(D3-B3)*(D3-C3))^0,5 

= (D4*(D4-A4)*(D4-B4)*(D4-C4))^0,5 

= (D5*(D5-A5)*(D5-B5)*(D5-C5))^0,5 

cxr. 5.3 SefardebiTi damisamarTebis mademonstrirebeli cxrili  
                 formulebis asaxvis reJimSi 

naxevarperimetri  

gverdebis sigrZeebi  

farTobi  

A B C D E 

1

  
2

  
3

  

X Y Z 

7,50 9,92 

nax. 5.2 eleqtronuli cxrili mniSvnelobebis asaxvis reJimSi 
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samarTi ucvleli darCes (nax. 5.4), risTvisac SegviZlia gamo-

viyenoT $E$1 an E$1misamarTi (ujredis misamarTSi fiqsirde-

ba ujredis striqonis nomeri).  

 

5.2. CaSenebuli funqciebi. furclebs 

Soris monacemebis gadacema 

 

Excel-ismeSveobiT gamoTvlebisaTvis sxvadasxva saxis for-

mula saWiro. ori ricxvis Sesakrebad, magaliTad, dagvWirde-

ba formula =A1+A2. argumentebis raodenobis gazrdisas igi 

garTuldeba da, magaliTad, 10 ricxvis Sekrebis SemTxvevaSi, 
miiRebs saxes: 

=A1+A2+A3+A4+A5+A6+A7+A8+A9+A10.   (5.1) 

SUM () [СУММ ()]funqcia, sadac mrgval frCxilebSi argumen-

tebia misaTiTebeli, (5.1) formulis kompaqturad Caweris sa-

Sualebas gvaZlevs: =SUM(A1:A10);   [= СУММ (А1:А10)].  
formulebSi funqciebis gamoyeneba Zalian xSirad ara mar-

tofo rmulis gamartivebis, aramed iseTi gamoTvlebis Catare-

bis saSualebasac gvaZlevs, romlebsac formulebis gareSe ver 

CavwerT. davuSvaT, rom gvinda A1:A10 diapazonSi arsebuli 

ricxvebidan vipovoT maqsimaluri ricxvi. mocemul SemTxvevaSi 

monacemebis nakrebidan maqsimaluri mniSvnelobis amomrCevi 

MAX da funqciis gamouyeneblad dasamuli amocanis Cawerasac 

ver SevZlebT. formula =MAX(A1:A10) [=МАКС (А1:А10)] saSua-

lebas mogvcems gamoviTvaloT A1:A10 diapazonSi arsebuli ma-

qsimaluri monacemi. 

X Y Z 

= (A3+B3+C3)/2 

= (A4+B4+C4)/2 

= (A5+B5+C5)/2 

naxevarperimetri  

gverd. sigrZeebi  

= (D3*(D3-A3)*(D3-B3)*(D3-C3))^0,5*$E$1^2 

= (D4*(D4-A4)*(D4-B4)*(D4-C4))^0,5*$E$1^2 

= (D5*(D5-A5)*(D5-B5)*(D5-C5))^0,5*$ES1^2 

farTobi  

A B C D E 

1

  

4 

5 

2

  
3

  

10 1 dm = 

cxr. 5.4. absoluturi damisamarTebis mademonstrirebeli cxrili  
              formulebis asaxvis reJimSi 
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funqciebi cxrilis ujredebSi arsebuli monacemebis reda-

qtirebis an cxrilis ujredebSi monacemebis povnis saSualeba-

sac gvaZlevs. kerZod, teqstSi arsebuli yvela sityvis pirve-

li asos asomTavruliT Sesacvlelad unda gamoviyenoT PROP-

ER [ПРОПНАЧ] funqcia, xolo LOOKUP [ПРОСМОТР] funqciis da-

xmarebiT SegviZlia saWiro monacemi vipovoT erT striqonSi, 

svetSi an masivSi. masivis marcxena svetSi an zeda striqonSi 

monacemis povnis saSualebas Sesabamisad VLOOKUP [ВПР] da 

HLOOKUP [ГПР] funqciebi gvaZlevs.  
aseTi da msgavsi funqciebi Excel-is struqturaSia gaTva-

liswinebuli da amitom maT CaSenebuli funqciebi ewodeba. am-
gvarad,  Excel-Si CaSenebuli funqcia winaswar gansazRvruli 

formula anformulebis erTobliobaa. mas aqvs unikaluri sa-

xeli da ase Caiwereba:   

=funqciisdasaxeleba (argumentebi), 
sadac funqciis dasaxeleba aris funqciis unikaluri saxeli, 

xolo argumentebi – funqciis Sesasvleli monacemebi. 

Excel-is CaSenebuli funciebi „Savi yuTis“ principiT moqme-
debs. Sesasvlel monacemebis (argumentebis) miwodebisas igi 

gamoiTvlis Sedegs, an gadmogvcems gamosasvlel monacemebs. 

Sedegis formirebis procesi CvenTvis dafarulia: ver davina-

xavT, romeli formulebi gamoiyeneba gamoTvlebisaTvis. ujre-
dSi mxolod Sedegi aisaxeba. magaliTad, 

=SUM (A1:A10;C1:C10) 

funqciis Sesasavleli monacemebia A1:A10 da C1:C10 diapaz-

onSi arsebuli ricxvebi, gamosasvleli ki am ricxvebis jami.  

funqcias SeiZleba ar hqondes argumentebi, e.i. carieli iy-

os argumentebis sia. magaliTad, =PI () funqcia π-s mniSvnelo-

bas, usityvo SeTanxmebiT, 15 cifriani sizustiT mogvawvdis, 
xolo =TODAU() [=СЕГОДНЯ ()] funqcia Segvatyobinebs mimdi-

nare TariRs;          

Excel-Si470-mde funqciaa CaSenebuli. isini iyofa SeTavse-

badebodis, OLARanalizur, monacemTa bazebTan samuSao,„Tari-

Risa da drois“, sainJinro, safinanso, sainformacio, logikur, 
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mimTiTebel da Camsmel, maTematikur, statistikur, teqstur 

da veb kategoriebad.maTi dazepireba SeuZlebelia da saWiro 

arc aris:Excel-Si gaTvaliswinebulia CaSenebuli funqciaTa 

povnis standartuli xerxi. Excel 2007-is SemTxvevaSi amisaT-

vis lentze arsebul Excel-is mTavar meniudan Formulas 

(Формулы) punqtis amorCevis Semdeg gamoCndeba zemoT aRniSnuli 

kategoriebi. arsebobs meore xerxic: klaviaturaze klaviSebis 

Shift+F3 kombinaciaze TiTis daWeriTekranze gamova fanjara 

„Insert Function“  („Мастер функций“). 
gavecnoT zogierT CaSenebul funqcias. 

 
 
 
 
pirobiTi IF() funqcia eleqtronul cxrilSi gamoiyeneba 

garkveuli pirobis Sesamowmeblad da mas aqvs Semdegi saxe: 

IF(      ა  ;  ა  სა     ა   ;   ა  სა     ა  ); 
[ЕСЛИ(      ა  ;  ა  სა     ა  ;   ა  სა     ა  )] 

      ა   mocemulia logikuri gamosaxulebis saxiT, rom- 

elic TRUE da FALSE [ИСТИНА da ЛОЖЬ] mniSvnelobebidan erT-  

-erT mniSvnelobas iRebs. 

  ა  სა     ა    da   ა  სა     ა    SeiZleba iyos 

ricxvebi, formulebi an teqstebi. 

pirobiTi funqcia Caiwereba eleqtronuli cxrilis ujred-
Si da Semdegnairad gamoiTvleba: Tu       ა   WeSmaritia, 
maSin mocemuli ujredis mniSvneloba amoirCevs <gamosaxuleba 

1>-s, sawinaaRmdego SemTxvevaSi - <gamosaxuleba 2>-s. 
logikuri gamosaxulebebis Casawerad gamoiyeneba urTierT-

damokidebulebaTa operaciebi ( <; >; <= (naklebia an tolia); >= 

(metia an tolia); =; (aratolia)) da logikuri operaciebi. es 
ukanasknelebi eleqtronul cxrilebSi AND-, OR-, NOT-, 

XOR-funqciis saxiTaa realizebuli. logikuri AND-funqcia 
iRebs TRUE [ИСТИНА] mniSvnelobas Tu yvela misi arguments 

aqvs mniSvneloba TRUE [ИСТИНА]; logikuri OR-funqcia iRebs 
TRUE [ИСТИНА]mniSvnelobas Tu misi erTi argumenti mainc 

logikuri kategoriis CaSenebuli fu- 

nqciebia pirobiTi IF funqcia, agreTve 

AND[И],OR[ИЛИ],  NOT [НЕТ],  XOR  [ИС- 

KЛИЛИ]  funqciebi. 

1. CaSenebuli logi-
kuri funqciebi  
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iRebs mniSvnelobas TRUE [ИСТИНА]; logikuri NOT-funqcia 
argumentis mniSvnelobas cvlis sawinaaRmdego mniSvnelobiT; 

XOR-funqcia iRebs mniSvnelobas TRUE [ИСТИНА], Tu misi aru-

gumentebi iRebs urTierTsawinaaRmdego mniSvnelobebs.  

magaliTi 2. heronis formuliT samkuTxedis farTobs 

nebismieri sawyisi monacemebiT ver gamoviTvliT, radgan nebis-

mieri sami ricxvi ar SeiZleba iyos samkuTxedis gverdebis si-

grZe.geometriidan cnobilia, rom samkuTxedis ori gverdis 

sigrZis jami unda aRematebodes mesame gverdis sigrZes; ami-

tom sakuTari gverdebisX, Y da ZsigrZeebiT mocemuli sam-

kuTxedis farTobis gamoTvlamde aseTi samkuTxedis arsebobaSi 

unda davrwmundeT. 

zemoT formulirebuli pirobaSeiZleba Semdegnairad Cavwe-

roT:(X+Y>Z   AND  Y+Z>X   AND   X+Z>Y). am pirobis Sesru-

lebis SemTxvevaSi SeiZleba heronis formuliT gamoiTvalos 

samkuTxedis farTobi,sawinaaRmdego SemTxvevaSi ki formuli-

rebuli unda iqnes Setyobineba:„samkuTxedi ar arsebobs“. 
 

 
 

 

 

 

 

 

5.5 naxazze moyvanilia eleqtronuli cxrilis gamosaxu-

leba, romlis E3 cxrilSi Setanilia pirobiTi funqcia: 
=IF(AND(A3+B3>C3;B3+C3>A3;A3+C3>B3);(D*(D3-A3)*(D3-B3)* 

(D3-C3))^0,5;„samkuTxedi ar arsebobs“). 

 

 

 

НУС], COS ()[КОСИНУС], SQRT() [КОРЕНЬ] da a.S. mrgval frCxil-
ebSi mieTiTeba argumenti, romlis aRsaniSnavad SeiZleba gamo-

viyenoT ricxviTi konstanta, formula, ujredis misamarTi an 

cxrilur procesor Excel2013-Si ga-

moiyeneba 75 CaSenebuli maTematikuri 

funqcia. aseTi funqciebia SIN() [СИН-, 

2. CaSenebuli maTema-
tikuri funqciebi 

nax. 5.5. eleqtronuli cxrili mniSvnelobebis asaxvis reJimSi, 
romelic axdens pirobiTi funqciis gamoyenebis demonstrirebas 

samkuTxedi ar arsebobs 6 

naxevarperimetri  

gverdebis sigrZeebi  

farTobi  

A B C D E 

1

  
2

  
3

  

X Y Z 

7,50 9,92 4 
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ujredebis diapazoni (eleqtronuli cxrilis marTkuTxovani 

formis are). 

samkuTxedis farTobis gamosaTvleli formula: 

(D3*(D3-A3)* (D3-B3)*(D3-C3)^0,5 

SegviZlia CavweroT maTematikuri funqcia SQRT()-is gamoyene-

biT:        = SQRT(D3*(D3-A3)* (D3-B3)*(D3-C3)); 

[=КОРЕНЬ(D3*(D3-A3)* (D3-B3)*(D3-С3)]. 

 

 

 

 

ERAGEA (СРЗНАЧА), MIN (МИН) daMAX (MAKC) funqciebi. pirveli 

gamoiTvlis argumentebis saSualo mniSvnelobas, xolo me-ore 

da mesame Sesabamisad minimaluri da maqsimaluri sididis argu-

mentebs.  

mTel rig CaSenebul funqciebSi argumentad gamoiyeneba uj-

redebis diapazoni. igi moicema diapazonis marcxena zeda da ma-

rjvena qveda kuTxeebSi ganTavsebul ujredTa misamarTebiT. ga-

nvixiloT statistikuri funqciebis gamoyenebis magaliTi. 

magaliTi3.5.1 cxrilSi moyvanilia 2007-2008 wlebSi 

msoflios 9 umsxvilesi korporaciis statistikuri monacemebi. 

pasuxi gavceT Semdeg kiTxvebze: a. CamoTvlili korporaciebidan 

ramdenia ganTavsebul aSS-Si? b. rasudris im kompaniebis ja-
muri brunva, romelTa brunvebi 100 miliard dollars aRema-

teba? g. rasudris aSS-Si ganTavsebuli korporaciebis jamuri 

brunva? 

dasmuli amocana SegviZlia gadavwyvitoT CaSenebuli statis-

tikuri COUNTIF()  (СЧЕТЕСЛИ()) da maTematikuri SUMIF()  (СУМ- 

MЕСЛИ()) funqciebis daxmarebiT. 

COUNTIF (СЧЕТЕСЛИ) funqcia ase Caiwereba: 

= COUNTIF(diapazoni; piroba);  [=СЧЕТЕСЛИ (diapazoni; piroba)]. 

SUMIF (СУММЕСЛИ) funqcia ase Caiwereba: 

= SUMIF (diapazoni; piroba; ajamvis diapazoni); 

[=СУММЕСЛИ(diapazoni; piroba; ajamvis diapazoni)]. 

statistikuri kategoriis funqciebi sakma- 

od mravalricxovania: maTi raodenoba 104–
s aRwevs. yvelaze xSirad gamoiyeneba AV- 

3. CaSenebuli sta- 
tistikuri fu-

nqciebi 
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diapazoni Tu daemTxveva ajamvis diapazons, maSin mxolod 

erTidiapazonimieTiTeba. am SemTxvevaSi funqcia ajamebs moce-

muli pirobis damakmayofilebel mniSvnelobebs. SUMIF-is aseTi 

forma gamoiyeneba amocana 3-is „b“kiTxvaze pasuxis gasacemad: 
     =SUMIF (D2:D9;“>100”);[=СУММЕСЛИ(D2:D9;“>100”)]. 

amocana 3-is „g“ kiTxvaze pasuxis gasacemad orive diapazo-
nis miTiTebaa saWiro, e.i. piroba vrceldeba ujredebis B2:B9 

diapazonze, xolo jamdeba D2:D9 diapazonis monacemebi: 

= SUMIF (B2:B9;“aSS”; D2:D9);[=СУММЕСЛИ(B2:B9;“aSS”;D2:D9)]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tan, anu furcelTan aqvs saqme. mas SeuZlia cxriluri gamo-

Tvlebi Caataros erT furcelze, xolo formulebisaTvis ga-

moiyenos sxvadasxva furcelze ganTavsebuli monacemebi. 

ganvixiloT davTris sxvadasxva furcelze ganTavsebul mo-

nacemebze cxriluri gamoTvlebis organizebis SemTxveva.  

komunaluri momsaxurebisaTvis saWiro gaangariSebebis av-

tomatizebisaTvis SevqmnaT eleqtronuli cxrilis faili (da-

 cxriluri Microsoft Excel proceso-

ris gamoyenebisas momxmarebels saer-

To failSi, e. w. davTarSi gaerTian-
ebul ramdenime eleqtronul cxri- 

4. davTris sxvadasxva  
furcelze arsebuli 
monacemebis gamoyeneba 

cxrili  5.1. monacemebi msoflios umsxvilesi korporaciebis Sesaxeb 

204 286 iaponia 3 

9 aSS avtomobilebi 

A B C D E 

avtomobilebi 

1 kompania qveyana warmoeba 

brunva 

(miliar- 

di $) 

TanamSro- 

mlebis 

raod-ba 

(aTasi) 

eqsoni 2 aSS navToproduqtebi 330 410 

BMV 4 germania avtomobilebi 53 100 

jeneral motorsi 5 aSS avtomobilebi 148 252 

IRI 6 italia liTonebi 50 327 

teksako 7 aSS navToproduqtebi 66 72 

britiS petro-

leumi 
8 

didi 

britaneTi 
navToproduqtebi 295 102 

toiota motorსi 

ford motorსi 173 245 
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vTari), romelsac eqneba ori furceli – „tarifebi“ da „qviTa-
ri“. furcel „tarifeb“-ze (nax.5.6,a) CavweroT informacia ko-
munaluri momsaxurebaze dawesebuli tarifebis Sesaxeb, xo-

lo furceli „qviTari“ (nax.5.6,b) gamoviyenoT momsaxurebis 

gadasaxdelad saWiro qviTris mosamzadeblad. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax.5.6. pirobiTi davTris furceli „tarifebi“(a),furceli 

„qviTari“ (b) da formulebiani furceli „qviTari“ (g) 
 

120 

g) A B 

1 

2 

3 

4 

5 

6 

7 

8 

9 

=tarifebi!C2*qviTari!$B$2 energomoxmareba 

gadasaxadis saxe  

wyalmomarageba =tarifebi!C3*qviTari!$B$3 

dasufTaveba =tarifebi!C4*qviTari!$B$3 

sul mimd. gadasaxadi  =SUM(B5;B7) 

sulTa raodenoba  5 

daricxulia 

moxmarebuli energia   

misamarTi iasamnis quCa 17-21  

furceli „qviTari“ 

b) 

energomoxmareba 

wyalmomarageba 

dasufTaveba 

sul mimdinare gadasaxadi  

gadasaxadis saxe  daricxulia 

120 

sulTa raodenoba  5 

moxmarebuli energia 

misamarTi iasamnis quCa 17-21  

A B 

2 

3 

4 

5 

6 

7 

8 

9 

1 

a) 

furceli „tarifebi“ 

2 dasufTaveba sulTa raodenoba  

wyalmomarageba sulTa raodenoba  3,8916 

A B C

  1 

2 

3 

4 

gazomvis erTeuli tarifi (lari) gadasaxadis saxe 

eleqtromoxmareba kvt.s

T 
0,1454 
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svet „tarifebi"-s Sesavsebad saWiroa gazomvis erTeuli ga-

damravldes Sesabamis tarifze. sxva furclidan saWiro mona- 

nacemebis misaRebad saWiroa mivuTiToT furclis saxeli, Sem-

deg–„!“ niSani da ujredis misamarTi. magaliTad, ujredi ta-

rifebi! C2 Seicavs tariffs eleqtromoxmarebaze. formulebis 

Setanis Semdeg qviTari iRebs 5.6,g-naxazze moyvanil saxes.      

 

5.3. saqmiani grafika 

 

nebismier Tanamedrove cxriluri procesoris saqmiani gra-
fikis saSualebebiT SegviZlia informacia warmovadginoT gra-
fikulad, e.i. diagramebis saxiT, rac amaRlebs informaciis 

aRqmis TvalsaCineobas. aRniSnuli saSualebebis gamosayeneblad 

saWiroa: 

1. gamovyoT (movniSnoT) eleqtronuli cxrilis are (uj-

redebis diapazoni an ramdenime aramomijnave diapazoni); 

2. amovirCioT diagramis tipi; 
3. ganvsazRvroT monacemebis amorCevis Tanamimdevroba (sve-

tebis Tu striqonebis mixedviT). 

svetebis mixedviT monacemebis amorCevisas X-koordinatebi 

amoirCeva ujredebis moniSnuli diapazonis marcxena ganapira 

svetidan. danarCeni svetebi Seicavs diagramis Y-koordinatebs. 

striqonebis mixedviT monacemebis amorCevisas ujredebis diap-
azonis yvelaze zeda striqoni warmoadgens X-koordinatebis 

striqons, danarCeni striqonebi Seicavs diagramis Y-koordi-

natebs. 

cxriluri procesorebis daxmarebiT SegviZlia mravali ti-

pis diagrama avagoT. yvelaze xSirad viyenebT svetisebur, 

wrfiv, wriul, iarusisebur da wertilovan diagramebs. mok-

led ganvixiloT pirveli ori maTgani. 

 

 

 

bisagan, romelTa simaRleebi ganisazRvreba Sesadarebel sidi-

deTa mniSvnelobebiT. diagrama Tu ramdenime sididisaTvis aig-

  histograma gamoiyeneba ramdenime wer-
tilSi erTi an ramdenime sididis Sesa-

dareblad. igi Sedgeba calkeuli svete-  

1. histograma (sveti-
seburi) diagrama)  
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eba, maSin maTi identificirebisaTvis gamoiyeneba legenda – am 
sidideTa pirobiTi aRniSvnebi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

msoflios umsxvilesi korporaciebis monacemebis (ix. cxr. 

5.1) mixedviT avagoT avtomobilebis mwarmoebeli kompaniebis 

brunvis amsaxavi histograma. am SemTxvevaSi svetebis simaRle 

gamosaxavs svet „brunva (miliardi$)“-is ricxviT mniSvnelo-

ebs. diagramis agebis win undadavaxarisxoT (movawesrigoT) 

svet „warmoeba“-Si arsebuli monacemebi (cxrili 5.2). 
 

 

 

 

 

 

 

 

moviniSnoT ujredebis A2:A5; D2:D5 diapazoni, rogorc es 

naCvenebia 5.2 cxrilSi. monacemebi SevirCioT svetebis mixed- 

nax. 5.6. histograma 

avtomobilebis mwarmoebeli kompaniebis brunva 

jeneral motorsi ford motori toiota motori BMW 
0 

50 

100 

150 

200 

250 

cxrili 5.2. svet„warmoeba“-s mixedviT daxarisxebuli 5.2 cxrili 

1 

avtomobilebi 

avtomobilebi 

avtomobilebi 

 
 

avtomobilebi 5 

9 

3 

4 

2 

6 

7 

8 

eqsoni aSS navToproduqtebi 330 410 

teksako aSS navToproduqtebi 66 72 

IRI italia liTonebi 50 327 

britiS petro-

leumi 

didi 

britaneTi 
navToproduqtebi 295 102 

aSS 252 

aSS 245 

iaponia 286 

germania 100 

A B C D E 

kompania qveyana warmoeba 

brunva 

(miliar- 

di $) 

TanamSro- 

melebis 

raod-ba 

(aTasi) 

148 

173 

204 

53 BMV 

ford motorsi 

toiota motorsi 

jeneral motorsi 
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viT. histograma, romlis X RerZze korporaciaTa saxelebia 

aRniSnuli, 5.6 naxazze aris moyvanili.  

 

 

 

wertilidan wertilamde. misi ageba histogramis agebis an-

aloguria, oRond sidideebi svetebis nacvlad wertilebiT ga-

moisaxeba da es wertilebi wrfeebiTaa SeerTebuli (nax.5.7).  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.5.8.  Microsoft Excel-is cxrili 

aSS 

aSS 

aSS 

iaponia 

germania 

didi 

britaneTi 

italia 

aSS 

britiS pe-

troleumi 

IRI 

teksako 

eqsoni 

jeneral 

ford 

toiota 

BMV 

brunva 

(mili- 

 ardi $) 

avtomobilebi 

avtomobilebi 

avtomobilebi 

avtomobilebi 

▼ 

 
1 

navToproduqtebi 

navToproduqtebi 

liTonebi 

navToproduqtebi 

5 

9 

3 

4 

2 

6 

7 

8 

kompania qveyana warmoeba 

TanamSr. 

raod-ba 

(aTasi) 

66 72 

148 252 

173 245 

204 286 

53 100 

295 102 

50 327 

330 410 

A B C D E 

▼ 

 
▼ 

 
▼ 

 
▼ 

 

(yvela)  

(pirveli 10 ...)  

(piroba)  

(didi britaneTi)  

(germania)  

(italia)  

(iaponia)  

zrdadobiT daxarisxeba  

klebadobiT daxarisxeba  

aSS 

   wrfivi diagrama anu grafiki imisT-

vis gamoiyeneba, rom Tvali vadevnoT ro-  

gor icvleba erTi an ramdenime  sidide  

2. wrfivi diag- 
rama (grafiki) 

nax. 5.7. wrfivi diagrama (grafiki) 

avtomobilebis mwarmoebeli kompaniebis brunva 

0 

50 

100 

150 

200 

250 

jeneral motorsi ford motorsi toiota motorsi BMW 
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5.4. monacemebis filtracia 

 

Tanamedrove cxrilur procesorebSi realizebulia rela-
ciur monacemTa bazebis marTvis sistemebis zogierTi, kerZod, 
monacemebis filtraciis, SesaZlebloba. monacemebis filtra-
ciad iTvleba amorCevis pirobis damakmayofilebeli monaceme-

bis amoReba cxrilidan. igi monacemebis kompiuteruli bazidan 

informaciis mosaZebnad formirebuli moTxovnis analogia. 

cxrilur MicrosoftExcel procesorSi gamoyenebulia monacemeb-

is filtraciis ori xerxi: avtofiltracia da gafarToebuli 
filtracia. maTgan gavrcelebuli da mosaxerxebelia avtofi-

ltracia, romelzc SevaCerebT Tqvens yuradRebas. igi saSu-

alebas gvaZlevs, cxrilidan amovirCioT martivi pirobis dama-

kmayofilebeli striqoni. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax. 5.9 fanjara „samomxmareblo avtofiltri“ 

 
 
 

  

50 

200 

AND OR 

is greater than or equal to 

is less thanor equal to 

brunva (miliardi $) 

OK CANCEL 

Use ? to represent any single character 

Use * to represent any series of  character 

Showrowswhere 

Custom autoFilter   

: 

1) 1. Show rows where: – gvaCvene mxolod is striqonebi, romelTa mniSvnelobebi: 

2) 2.is great or than or equual  - metia an tolia;3.is less than or equal to – nakle- 
3) biaan tolia; 4. Use ? to represent any single character – niSani «?» aRniSnavs nebi- 
4) smiererT niSans; 5. Use * to  represent any series of  character – niSani «*» - aRni- 
5) Snavs nebismieri niSnebis mimdevrobas; 6.CANCEL – gauqmeba. 

 

http://office-guru.ru/excel/rasshirennyi-filtr-v-excel-117.html
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magaliTi 4. umsxvilesi korporaciebis Sesaxeb monacemebis 

Semcveli 5.1 cxrilidan SevadginoT aSS-is im kompaniebis sia, 

romelTa brunva 50-dan 200 miliard dolaremdea. 

amorCevis pirobis Sesabamis logikuri gamosaxulebaa:  
(kompania=«aSS»)AND(brunva(mlrd$)>=50)AND brunva(mlrd$)>=50). 

         [kompania=«aSS»)И(brunva(mlrd$)>=50)Иbrunva(mlrd$)>=50] 

gamovyoT cxrili da SevasruloT brZaneba Data, Filter, Au-

toFilter (Данные, Фильтр, Автофильр). Tavdapirvelad miviRebT aSS-Si 

ganTavsebuli kompaniebis sias. amisaTvis unda gavxsnaT sia, 

svet „qveyana“-s Sesabamisi sia  da amovirCioT punqti „aSS“ 
(nax. 5.8). Semdeg miRebuli cxrilisaTvis unda gamoviyenoT Se-

rCevis kidev erTi piroba. amisaTvis gavxsnaT mocemuli cxri-

lis sveti „brunva (mlrd$)“ (ix.nax.5.8) da amovirCioT pu- 

nqti piroba. gaxsnili fanjara „Custom AutoFilter“ („Пользова-

тельский автофильтр“) ise avawyoT rogorc5.9n axazzea naCvenebi. 
filtraciis Sedegad viRebT 5.10 naxazze warmodgenil sam 

striqons. 

 

 
 

 

 

 

 

 

 

5.5. optimaluri gadawyvetis povnis 

amocana 

 

cxriluri procesori optimaluri gadawyvetis povnasTan 

dakavSirebuli amocanebis gadawyvetis saSualebas gvaZlevs. 

aRniSnulis TvalsaCinod ilustrirebisaTvis ganvixiloT Se-

mdegi praqtikuli saxis amocana. ganvsazRvroT garkveuli sa-

qonlis ra moculobis gayidviT miiRebs warmoeba maqsimalur 

mogebas. 

nax.5.10. magaliT 4-is gadawyveta 

kompania qveyana warmoeba 

brunva 

(mili- 

 ardi $) 

TanamSr. 

raod-ba 

(aTasi) 

▼ 

 
▼ 

 
▼ 

 
▼ 

 
▼ 

 

A B C D E 

2 

8 

3 

148 252 avtomobilebi jeneral motorsi aSS 

173 245 avtomobilebi ford motorსi aSS 

navToproduqtebi 66 72 teksako aSS 
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mocemuli amocana maTematikurad CamovayaliboT. warmoebu-

li saqonlis raodenoba aRvniSnoT x cvladiT, xolo am saq-

onlis sabazro fasi – g lariT.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P(x) funqciis grafikidan Cans (nax. 5. 11), rom am funqcias 
aqvs maqsimumis wertili. aqedan gamomdinare, saWiroa vipovoT 

P(x) 

x 
5 10 15 

-20 

-10 

10 

15 

20 

30 

40 

0 

nax. 5.11 P(x)funqciis grafiki 

=$B$4*C2-($B$1*C2
^
2+$B$2C*2+$B$3 

a= 

b= 

c= 

g= 

1 

12 

10 

25 

A B C D 

1 

2 

3 

4 

x P(x) 

nax. 5.12. eleqtruli cxrilis sawyisi mdgomareoba  

        cnobilia, rom x raodenobis saqonlis dasamzaxeblad saWi-     

rosawrmoo danaxarjebi ganisazRvreba formuliT: 

                 Z(x) = a∙   + b∙ x + c.                                   (5.2) 

        x raodenobis produqciis gayidviT sawarmoos mier miRebu-

li P(x) mogeba udris saqonlis gayidviT miRebul Sermosavals 

minus produqciis warmoebaze sawarmoos mier gaweuli danaxar-

ji:   

                   P(x) = g ∙ x = Z(x).                                     (5.3) 

        davuSvaT, rom mocemulia am amocanis parametrebis mniSvne-

lobebi: a = 1, b = 12, c = 10, g = 25.                          
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am wertilis Sesabamisi x abscisis mniSvneloba. P(x) funqcias 

miznobrivi funqcia ewodeba.  
formulirebuli maTematikuri amocani gadasawyvetad cxri-

lur Microsoft ExcelprocesorSi gaTvaliswinebulia Excel Sol-

ver-ad (Решающее устройство Excel) wodebuli instrumenti. gamoT-

vlebi sruldeba 5. 12 naxazze naCveneb eleqtronul cxrilSi. 

mis D2 ujreds ewodeba miznobrivi ujredi, xolo C2 ujreds 

– cvlebadi ujredi; pirvelSi gamoiTvleba miznobrivi fu-

nqcia, xolo meorSi - x-is mniSvneloba. gamoTvlebis procesis 

ganxilvamde mokled gavecnoT Excel Solver instruments. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Excel Solver brZanebebis specialuri nakrebia. igi umeteswilad bi- 

znesisa da sainJinro amocanebis modelirebisa da optimizebisTvisaa 

gankuTvnili. igi gansakuTrebiT sasargebloa wrfivi daprogramebisa 

da optimizaciis amocanebis gadasawyvetad, amitom mas zogjer 

„wrfivi daprogramebis amomxsnelsac“ uwodeben. 

nax. 5.13. gadawyvetis moZebnis Solver parameters  fanjara 

1. Set Target Cell – miznobrivi ujredis dayeneba; 2. Equal to – tolia;3. By Chang-

ing Cells – cvladi ujredi; 4. Subjekt to the Constraints – SezRudvebi; 5. Solve- Ses-
ruleba; 6. Close – daxure; 7. Add- daumate; 8. Change – Secvale; 9. Resete all –Camo-
yare.; 10. Options  parametrebi; 11. Help –cnobebi; 12.Change– Secvale; 13. Delete - 

gaaZeve 

 

 
  

$C$2>=0 

$C$2 

$D$2 

 

$C$2>=0 

https://sites.google.com/site/decisionmodeling/Home/mp/lp/excel-solver?tmpl=/system/app/templates/print/&showPrintDialog=1
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Excel 2003-dan dawyebuli SolverzednaSeniMicrosoft Excel-is yve-  

la versiaSia gaTvaliswinebuli, magram usityvo SeTanxmebiY yvela 

maTganSi igi CayrTvelia Excel-isaTvis mis dasamateblad saWiroa: 

■ Excel 2010, 2013, 2016-SiTiTi davaWiroT jer «file»-s da Semdeg 

Excel Options»-s (Параметры),xolo Excel 2007-Si – jer Mi-crosoft 

Offise-s da Semdeg „Excel Options“-s; 
■ sadialogo fanjara „Excel Options“-is marcxena gverdiT panel-

ze TiTi davaWiroT Add-Ins-s (надстройки); gamova fanjara Excel Add-

ins; davrwmundeT, rom am fanjris «Manage» velSi Excel Add-ins op-

ciaa aris amorCeulida amis SemdegTiTi Rilak Go-s (Перейти) dava-
WiroT; 

■ sadialogo fanjara Add-Ins–Si davayenoT alami Solver Add-insda 

Semdeg TiTi OK RilakzedavaWiroT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

axla davubrundeT zemoT aRniSnuli gamoTvlebis process. 

gaRebul Solver Parameter  (Поиск  Решения) fanjaraSi (nax. 5. 13) 
mivuTiToT, rom C2  ujredSi  (warmoebis moculoba) arsebuli 

mniSvnelobis cvlilebis gziT moiTxoveba maqsimaluri gaxdes 

miznobriv D2 ujredSi (Semosavali) arsebuli mniSvneloba. na- 

nax. 5. 14. amocanis gadawyvetis Sedegi 

c= 

P(x) 
32,25 

a= 

b= 

g= 

1 

12 

10 

25 

A B C D 

1 

2 

3 

4 

x 

6,5 

E F G H 

 
 

I 

5 

6 

7 

8 

9 

10 

11 

1. Solverfound a solution. All constraints and optimality.  Conditions are satisfied. – amo- 

mxsnelma ipova gadawyveta. yvela SezRudva optimaluria. pirobebi dakmayofile- 

bulia; 2. Keep Solver Solution – amonaxsni Seinaxe amomxsnelisaTvis; 3. Restore Or- 

iginal Values – aRadgine sawyisi pirobebi; 4. Reports – Setyobineba; 5. Answer – Se-

sabamisoba; 5. Sensitivity – aRqmadoba; 6. Save Scenario – Seinaxe scenari. 

https://dspace.ut.ee/bitstream/handle/10062/14737/___solver__.html
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warmoebi saqonlissaqonlis (x) moculoba ar SeiZleba uar-

yofiTi iyos, amitom SezRudvis Subjekt to Sesrulebis Sohve 

Rilakze TiTis daWeris Semdeg miviRebT 5. 14 naxazze wa-

rmodgenil Sedegs. 6,5 erTeulis toli warmoebis moculobis 

dros miiReba maqsimaluri mogeba da igi 32,25 laris toli 

iqneba. 

 

5.6. parametrebis SerCevis amocana 

 

cxriluri procesori optimaluri gadawyvetis ZiebasTan 

dakavSirebuli zogierTi amocanis gadawyvetis saSualebas gva-

Zlevs. davuSvaT, rom gvainteresebs gavigoT F(x) funqcia x 

argumentis romeli mniSvnelobisaTvis iRebs a-s tol mniSvne-

lobas. amis gasagebad saWiroa gadavwyvitoT F(x) = a saxis ga- 

 

 
 

 

 

 

 

 

 

 

 

 

ntoleba.  a=0-is SemTxvevaSi zemoT moyvanili gantoleba iR-

ebs F(x) =0 saxes, xolo F(x) = x
5
 – 5x

3
+ 2x

2
 + 2-s SemTxvevaSi 

igi ase Caiwereba:  

                        x
5
 – 5x

3
+ 2x

2
 + 2 = 0                            (5.4)      

zemoT dasmuli amocanis gadawyvetis saSualebas gvaZlevs 

cxrilur Microsoft ExcelprocesorSi arsebuli Goal Seek [Под-

бор параметрa]instrumenti. 

5.15  naxazze moyvanilia F(x) = x
5
 – 5x

3
+ 2x

2
 + 2  funqciis 

grafiki. am grafikis X RerZis gadakveTis wertilebis abscis-

ebi aris (5.2) gantolebis fesvebi. 

nax. 5. 15. F(x)  = x
5
 – 5x

3
+ 2x

2
 + 2funqciis grafiki 

4 3 2 1 0 -1 -2 -3 -3 

-30 

-20 

-10 

10 

20 

30 

   X 
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grafikidan Cans, rom x
5
 – 5x

3
+ 2x

2
 + 2 = 0gantolebas aqvs 

sami fesvi: x≈-2,5,  x≈1 dax≈2. aRniSnuli fesvebi 0,1 sizus-
tiTaa gansazRvruli. ufro maRali sizustis saWiroebisamebr 

SegviZlia warmatebiT gamoviyenoT Excel-is eleqtronuli 

cxrili. Tavdapirvelad vipovoT x≈2fesvis zusti mniS-

a) 

1 

2 

A B 

x f(x) 

1,91629 0,00050 

2 

x f(x) 

=A2^5-5*A2^3+2*A2^2+2 

1 

2 

3 

A B 

 
 

Goal  Seek 

 

To value 

 

Set cell 

 
By changing  cell 

 

0 

$B$2 

$A$2 

Cancel 

x f(x) 

=A2^5-5*A2^3+2*A2^2+2 

4 

5 

1 

2 

3 

6 

7 

8 

9 

10 

11 

B A 

2 

b) 

g) 

     1. Goal Seek [Подбор параметра] – parametris SerCeva; 2. Set  

cell  [Установить в ячейке]  -  akrefis ujerdi;  3. Tovalue 

3)  [значение] - mniSvneloba;  4 . By changing  cell  [Изменяя зна-  

ничение еячейки] -  ujredis mniSvnelobis cvlilebisas. 

 
 

 

nax. 5. 16. gantolebis fesvis povnis procesi 

http://excel2010.ru/kak-v-excel-primenit-funkciyu-podbor-parametra.html
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vneloba. amisaTvis, upirveles yovlisa es mniSvneloba Sevitan-

oT eleqtronuli cxrilis A2ujredSi, xolo =A2^5-

5*A2^3+2*A2^2+2 gamosaxuleba - B2ujredSi (nax. 5.16,a); 
Semdeg SevasruloT brZaneba: 

                         Data►What-If Analysis ► Goal Seek; 

[Данные ►Анализ «что-если» ► Подбор параметра]. 

gaxsnil GoalSeek-is fanjaraSi (nax. 5. 16,b) mivuTiTebT, 

romA2 ujredis SigTavsis cvlilebiT B2 (F(x) = x
5
 – 5x

3
+  + 

2x
2
+ 2)ujredSimiRebuli unda iqnes0-istolmniSvnelo-ba. 

gamoTvliT miRebuli iqneba, rom es moxdeba maSin, rodesac x 

≈1,91629(nax. 5. 16,b). fesvis arc es mniSvnelobaa absolutur-

ad zusti: am mniSvnelobis Setanisas (5.4) gantoleba ufro 

miuaxlovdeba, magram ar gaxdeba 0-is toli. Cven SegviZlia 

vcvaloT (avamaRloT an SevamciroT) fesvis gansazRvris si-

zuste. sizustes specialurad Tu ar davsaxavT, maSin Goal 

Seek instrumenti fesvis mniSvnelobas 0,001-is toli sizus-

tiT gamoiTvlis. 

gantolebis danarCeni fesvebis zusti mniSvnelobebis sapo-

vnelad saWiroa eleqtronul cxrilis A2ujraSi mimdevrobiT 

SevitanoT maTi x≈ 1 da x≈ -2,5 mniSvnelobebi da gavimeoroT 

zemoT aRwerili operaciebi. 
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