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1. kompiuteruli qselis cneba 
 
kompiuteruli qselebis Seqmna ganapiroba drois moTxovnam _ 

gaadvilebuliyo kompiuterebs Soris informaciis gacvla, momxmareblebs 
esargeblaT erTmaneTis kompiuterebis aparaturuli da gamoTvliTi 
SesaZleblobebiT. 

Tavdapirvelad qselebSi CarTuli kompiuterebis ricxvi mcire 
gaxldaT - tipuri konfiguracia moicavda aTamde kompiuters da erT 
printers. Semdgom, 80-iani wlebis dasawyisSi, yvelaze popularuli tipis 
qseli aerTianebda 30-mde kompiuters, romelTa damakavSirebeli kabelis 
sigrZe 185 metrs ar aRemateboda. radgan aseTi qselebi gankuTvnili iyo 
patara organizaciebisTvis (xSirad isini erT sarTulzec ki iyvnen 
ganlagebuli), maT uwodes lokaluri qselebi (LAN). aseTi qselebi 
dResac farTodaa gavrcelebuli. 

bunebrivia, cxovrebam daayena lokaluri qselebis gafarToebis 
sakiTxic da moxda maTi TandaTanobiTi gadazrda globalur qselebSi 
(WAN). amgvari qselebi ukve asobiT da aTasobiT kompiuters moicavs. 

kompiuterulma qselma SesaZlebeli gaxada ara marto qselis saerTo 
resursebiT sargebloba, aramed drois realur reJimSi informaciis 
gacvlis uzrunvelyofac, ramac sabolood internetis Seqmnamde 
migviyvana. 

magram axalma, farTo SesaZleblobebma damproeqteblebi morigi 
problemebis winaSe daayena _ unda SemuSavebuliyo globaluri qselebis 
iseTi ideologia, romelzec dayrdnoba SesaZlebels gaxdida sxvadasxva 
aparaturuli Tu programuli saSualebebis gamomyenebel kompiuterebs 
“erT enaze” elaparakaT. 

swored, amgvari problemebis arsze da gadawyvetis wesebze gveqneba 
saubari winamdebare saxelmZRvaneloSi. bolos ki ganixileba konkretuli 
qseluri operaciuli sistemebi: Windows 2000 Server (dawvrilebiT) da misi 
winamorbedi Windows NT 4 (mokled). 
 

2. qselebis ori tipi 
 

ganixilaven ori tipis qselebs: 

• erTrangians (peer-to-peer); 
• klient-serveruls, anu serveris gamoyenebis principze dafuZnebuls 

(server-based). 
 

2.1 erTrangiani qselebi 

erTrangian qselSi yvela kompiuteri Tanabari uflebis mqonea. 
nebismier maTgans SeuZlia rogorc klientis, aseve serveris rolSi 
gamosvla. 

qselSi kompiuterebis ricxvi, rogorc wesi, 10-s ar aRemateba, ris 
gamoc amgvar, mcire zomis lokalur qselebs samuSao jgufebsac 
(workgroup) uwodeben. maT momxmareblebis patara koleqtivebi iyeneben 
TavianT saqmianobaSi. 

radganac aseT qselebSi mZlavri centraluri serverisa da rTuli 
qselebisTvis aucilebeli sxva komponentebis dayeneba ar xdeba, isini 
sagrZnoblad iafi jdeba meore tipis qselebTan SedarebiT. bunebrivia, 
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arc programul uzrunvelyofas, pirvel rigSi, operaciul sistemebs, 
waeyenebaT gansakuTrebuli moTxovnebi. advildeba maTi dayeneba da 
eqsploatacia. ar aris saWiro administratoris (administratorebis) 
Statis SemoRebac - TiToeuli momxmarebeli TviTonve asrulebs qselis 
administratoris funqciebs, zrunavs sakuTari informaciis dacvaze, 
qselis gankargulebaSi ki gadascems im informacias, romlis saerTo 
resursad qcevasac CaTvlis mizanSewonilad. 
 

 
2.2 serveris gamoyenebaze dafuZnebuli qselebi 

organizaciebSi kompiuteriT mosargeble TanamSromlebis ricxvi 
xSirad aWarbebs aT kacs. pirveli tipis qseliT maTi momsaxurebisas 
bevri problema warmoiqmneba. jer erTi, faqtobrivad, SeuZlebeli xdeba 
sistemis usafrTxoebis dacva. momxmarebels, romelic erTdroulad 
klienticaa da administratoric, resursebTan SesaRwevad uamravi 
parolis damaxsovreba da maTi sxvebisTvis Setyobineba uxdeba, rasac 
saboloo jamSi informaciis gaJonvamde mivyavarT. amasTan, radganac 
saerTo resursebi centralizebulad ar inaxeba, Zneldeba maTTan SeRweva 
da usafrTxod Senaxva. 

aRniSnuli da sxva problemebis gadasawyvetad SemuSavebuli iqna 
serverze dafuZnebuli qselebis tipi. misi arsi SemdgomSi mdgomareobs: 

qselSi erT (an ramdenime) kompiuters akisreben yvela sxva 
kompiuteris momsaxurebis funqcias. rogorc wesi, server-kompiuters 
klientis (an samuSao sadguris) rolSi aRar iyeneben. metic, xdeba TviT 
serverebis specializebac: kerZod, server-kontrolerebs evalebaT 
qselis usafrTxoebis politikis warmarTva. sxva tipis, magaliTad, fail-
serverebze ki ganalageben monacemebis did sacavebs. am tipis qselebSi 
dasaSvebia rigi sxva specializebuli serverebis arsebobac (beWdvis, 
gamoyenebebis Semnaxveli, sakomunikacio da sxv.) 

serverebis muSaoba optimizebulia qseluri klientebis moTxovnebis 
swrafad damuSavebis TvalsazrisiT. 

serverebisaTvis specialurad iqna damuSavebuli qseluri 
operaciuli sistemebi. maTgan dRes yvelaze farTod gamoiyeneba Windows 
2000 Server. magram am qseluri operaciuli sistemis arsSi gasarkvevad 
saWiroa vicnobdeT winamorbedsac - Windows NT-s. miT ufro maSin, roca 
saWiro xdeba Windows NT-is ganaxleba _ axali operaciuli sistemiT misi 
Secvla, rac, rogorc wesi, usafrTxoebis adrindeli parametrebis 
SenarCunebiT xdeba. 

CamovTvaloT serverze orientirebuli qselis upiratesobebi qselis 
pirvel tipTan SedarebiT: 

• resursebis gamoyofis centralizebuli wesi; 
• monacemTa dacvis saimedooba. usafrTxoebis politikas (security policy) 

warmarTavs mxolod erTi piri (administratori); 
• monacemTa sarezervo kopirebis (backup) mniSvnelovnad gaadvileba;  
• informaciis siWarbis uzrunvelyofa (SenarCuneba) drois realur 

reJimSi. ZiriTadi failis dazianebisas momxmarebels SeuZlia drois 
nebismier momentSi isargeblos misi sarezervo asliT. 

• Zalian didi raodenobis momxmarebelTa momsaxureba. 
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dabolos, SevniSnoT, rom SesaZlebelia orive tipis qselebis 
kombinirebac. aseT SemTxvevaSi klienti-kompiuterebi ara marto 
sargebloben serveris (serverebis) momsaxurebiT, aramed TviTonac 
SeuZliaT, erTrangiani qselis moqmedebis principze dayrdnobiT, saerTo 
mflobelobaSi gadascen TavianTi resursebi. 
 
 

3. qselis topologia 
 

ganarCeven qselis topologiis (sqemis) 3 bazur saxes: 

• salte (bus); 
• varskvlavi (star); 
• wriuli (ring). 
 

3.1 salte 

aseTi topologia, romelSic mxolod erTi kabeli (magistrali, 
segmenti) gamoiyeneba, qselis yvelaze martivi da gavrcelebuli saxea: 

 

 
 

nax. 3.1-1. salturi topologiis qseli 
 
kabeliT nebismier kompiuters SeuZlia nebismier sxvas informacia 

eleqtruli signalebis saxiT gadasces. salte pasiuri topologiis 
qselia: kompiuteri mxolod “usmens”, ra gadaicema arxiT, raTa 
“daiWiros” misdami gamogzavnili informacia. Tu kompiuteri gamorTulia 
(an mwyobridan gamovida), es qselis muSaobas xels ar SeuSlis. 

pasiurisagan gansxvavebiT, aqtiur topologiebSi signalebis 
regeneracia da Semdgomi gavrceleba xdeba. 

roca signali kabelis (segmentis) bolos miaRwevs, saWiroa miRebul 
iqnes specialuri zomebi, raTa igi ukugziT ar gavrceldes qselSi, anu 
ar moxdes misi arekvla. arekvlis efeqtis Tavidan asacileblad kabelis 
boloebze ayeneben mcire zomis detalebs - terminatorebs. bunebrivia, 
terminatoris ararseboba anda kabelis dazianeba mTeli segmentis 
muSaobas aferxebs (wyvets). 

roca kabelis sigrZe sakmarisi ar gaxlavT, misi ori nawyvetis 
dasakavSireblad e.w. barel-koneqtorebs iyeneben. 
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nax. 3.1-2. kabelis monakveTebis barel-koneqtoriT dakavSireba 
 

 
segmentis sigrZeze dawesebulia SezRudva (185 m). misi gadaWarbeba 

gamoiwvevs signalis dasustebas, rasac qselis funqcionirebis Sewyveta 
mohyveba. 

unda gvaxsovdes, rom barel-koneqtoris gamoyeneba signals asustebs, 
ris gamoc didi raodenobiT maTi segmentSi CarTva dauSvebelia. 

aseT SemTxvevaSi SeiZleba gamoviyenoT ganmmeorebeli (repeater), igi 
axdens signalis gaZlierebasa da Tavdapirveli formiT aRdgenas. 

 

 
 

nax. 3.1-3. kabelis monakveTebi kavSirdeba ganmmeorebliT 
da xdeba signalis gaZliereba  

 
 

 
3.2 varskvlavi 

varskvlavuri topologiis qselebSi kompiuterebi kabelis 
segmentebis meSveobiT ukavSirdebian qselis centralur komponents _ 
koncentrators (hub). 
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nax. 3.2-1. varskvlavuri topologiis qseli 
 
aqac erTi kompiuteris mwyobridan gamosvla sxvaTa muSaobas ar 

aferxebs. magram Tu koncentratori dazianda, muSaobas Sewyvets mTeli 
qseli. garda amisa, wina SemTxvevasTan SedarebiT aseTi topologiis 
naklia kabelis meti xarji. 
 

3.3 wriuli (rgoluri) topologia 

cxadia, wriuli topologia koncentratorebis gamoyenebas aRar 
saWiroebs. wriuli topologiis Tavisebureba is gaxlavT, rom aq 
signalebi mxolod erTi mimarTulebiT gadaicema TiToeuli kompiuteris 
gavliT, sadac isini Zlierdebian da Semdeg agrZeleben gzas. amrigad, 
TiToeuli kompiuteri ganmmeoreblis rolSi gamodis. 

amgvari topologiis arsebiTi naklia is, rom qseli funqcionirebas 
wyvets Tundac erTi kompiuteris mwyobridan gamosvlis SemTxvevaSic. 

 

 
 

nax. 3.3-1. wriuli topologiis qseli 
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wriuli topologiis qselSi monacemebis gadacemis uzrunvelsayofad 
xSirad mimarTaven e.w markeris gadacemis xerxs. 

misi arsi SemdegSia: qselSi kompiuteridan kompiuters manam 
gadaecema mokle Setyobineba _ markeri (token), vidre igi ar miaRwevs im 
kompiuteramde, romelic mzadaa monacemebis gadasacemad. aq markeri 
saxecvlilebas ganicdis, amasTan, “Caibams” monacemebs da gzas 
gaagrZelebs daniSnulebis adgilamde. mimRebi kompiuteri gamgzavns 
atyobinebs informaciis adgilze “mSvidobianad CaRwevis” Sesaxeb, 
gamgzavni kompiuteri qselSi abrunebs pirvandeli saxis axal markers da 
cikli meordeba. 
 
 

3.4. koncentratorebi 

koncentratorebi ori saxisaa: pasiuri da aqtiuri. aqtiuri 
koncentratori, ganmmeoreblis msgavsad, Tavis Tavze iRebs signalis 
regeneraciasac, amitom aucilebelia eleqtroqselSi misi CarTva. aqtiur 
koncentratorSi, Cveulebriv, 8-12 portia gaTvaliswinebuli 
kompiuterebidan gamosuli segmentebis misaerTeblad, amitom maT 
mravalportian ganmmeoreblebsac uwodeben. 

hibridulia koncentratori, Tu mas sxvadasxva tipis kabelebi 
SeiZleba miuerTdes. 

 
3.5. kombinirebuli topologiebi 

dReisaTvis farTod gamoiyeneba bazuri teqnologiebis safuZvelze 
Seqmnili kombinirebuli teqnologiebi. gavecnoT zogierT maTgans. 
 

3.5.1 varskvlavi_saltis tipis kombinirebuli topologia 

am topologiaSi SeiZleba gavarCioT ori done: 
pirvel doneze funqcionirebs calkeuli, varskvlavis tipis 

topologiebi. 
meore doneze xdeba koncentratorebis erTmaneTTan dakavSireba, 

saltis tipis topologiaze dayrdnobiT. 
 

 
 

nax. 3.5.1.-1. “varskvlavi-salte” topologiis qseli 
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3.5.2. varskvlavi_rgoli 

wina variantisagan miT gansxvavdeba, rom meore doneze koncent-
ratorebis dakavSireba xdeba ara saltiT, aramed mTavar koncentratorSi 
Seqmnili rgoliT. 

 

 
 

nax. 3.5.2-1. “varskvlavi-rgoli” topologiis qseli 
 
 
3.6. topologiis SerCeva 

topologiis SerCevisas unda gavTvaliswinoT rigi faqtorebisa. unda 
avwon-davwonoT TiToeulisTvis damaxasiaTebeli dadebiTi da uaryofiTi 
mxareebi. reziumis saxiT moviyvanoT Semdegi informacia, romelic 
gagviadvilebs arCevanis gakeTebas: 
 

salte 

dadebiTi mxareebi: 

kabelis ekonomikuri xarji; montaJis siiafe, simartive, saimedooba; 
qseli advilad farTovdeba. 

nakli: 

qselSi gadagzavnili informaciis (trafikis) zrdis SemTxvevaSi 
swrafad mcirdeba qselis gamtarunarianoba. Znelia problemis 
lokalizeba. kabelis mwyobridan gamosvla mTeli qselis muSaobas 
aferxebs. 
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rgoli 

dadebiTi mxareebi: 

momxmarebelTa raodenobis zrda qselis warmadobis mniSvnelovan 
Semcirebas ar iwvevs. yvela kompiuteri Tanabar pirobebSia Cayenebuli. 

nakli: 

Znelia problemis lokalizeba. erTi kompiuteris mwyobridan 
gamosvla mTeli qselis muSaobas wyvets. qselis konfiguraciis Secvla 
misi muSaobis SeCerebas moiTxovs. 

 

varskvlavi 

dadebiTi mxareebi: 

qseli advilad modificirdeba. centralizebulia qselis kontroli 
da marTva. erTi kompiuteris mwyobridan gamosvla sxvaTa muSaobas xels 
ar uSlis. 

nakli: 

centraluri kvanZis mwyobridan gamosvla mTeli qselis muSaobas 
wyvets. 
 

4. qselis fizikuri komponentebi. 

mierTebis wesebi 
 

4.1. informaciis gadacemis fizikuri garemo 
 

4.1.1. qseluri kabeli 

dRes qselSi kompiuterebs Soris informaciis gadasacemad 
umeteswilad kabelebi gamoiyeneba. isini SeiZleba Semdeg 3 ZiriTad 
jgufad davyoT: 

• koaqsialuri kabeli; 
• xveuli wyvili (ekranirebuli, araekranirebuli); 
• optikur-boWkovani. 
 

koaqsialuri kabeli 

umartivesi koaqsiluri kabeli Seicavs spilenZis gamtars, romelic 
damcavi feniT aris izolirebuli metalis naqsovi ekranisa da gare 
damcavi garsisagan. Tu am struqturaSi folgis fenac Sedis, maSin saqme 
gvaqvs ormagi ekranizaciis kabelTan. 

 

 
nax. 4.1.1-1. koaqsialuri kabelis agebuleba 
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ekrani axSobs garedan moqmed eleqtromagnitur velebs (xmaurs), 
riTac monacemebs damaxinjebisagan icavs. moiTxoveba, rom igi damiwebuli 
iyos. 

koaqsialuri kabelebi, Tavis mxriv, ori tipisaa: 

• wvrili (thinnet), 
• msxvili (thicknet). 

wvrili kabelis diametri daaxloebiT 0,5 sm-ia. igi uSualod 
uerTdeba qseluri adapteris firfitas da sagrZnobi damaxinjebis gareSe 
gadascems signalebs 185 metramde manZilze. spilenZis gamtari SeiZleba 
iyos rogorc mTliani (RG-58/U), aseve ufro mcire diametris mqone 
gamtarebisagan dawnulic, anu mravalZarRviani (RG-58 A/U). 

msxvili kabelis diametri ki daaxloebiT 1 sm-ia. (zogjer mas 
Ethernet-is standartul kabelsac uwodeben). bunebrivia, misi spilenZis 
ZarRvi ufro sqelia, rac saSualebas iZleva signalebi daumaxinjeblad 
gadaices 500 metris farglebSi. amis gamo, msxvili koaqsialuri kabeli 
xSirad gamodis damakavSirebeli sayrdeni magistralis (backbone) rolSi 
wvril koaqsialur kabelze agebuli lokaluri qselebisaTvis. 

wvrili kabelis msxvilTan mierTeba xdeba specialuri mowyobilobis  
_ transiveris (transceiver) meSveobiT. 
kompiuters ki wvrili kabeli e.w. BNC-koneqtoris meSveobiT 

miurTdeba, romelic ramdenime saxis arsebobs:  

• uSualod BNC-koneqtori; 

• BNC T-koneqtori; 
• BNC barel-koneqtori. 

 
xveuli wyvili 

xveuli wyvili ori saxis gvxvdeba: 

• araekranirebuli (Unshielded twisted pair - UTP) 

• ekranirebuli (Shielded twisted pair - STP) 

SesaZloa erT kabelSi ramdenime wyvilic iyos moTavsebuli. 
mavTulebis dawvna amcirebs gare eleqtromagnituri velebis mier 
informaciis damaxinjebis albaTobas.  

araekranirebuli wyvilisaTvis (10BaseT specifikacia) segmentis 
sigrZe 100 m-s ar unda aRematebodes. 

ekranirebuli wyvilisTvis, romelic ukeT uzrunvelyofs 
informaciis dacvas damaxinjebebisagan,  dasaSvebi manZili da gadacemis 
siCqarec metia – kategoriebisda mixedviT. 

amrigad, xveuli wyvilebi kategoriebad iyofa. umaRlesi kategoriis 
wyvilisaTvis informaciis gadacema 100 mbit/wm siCqariT SeiZleba 
ganxorcieldes. 

aseTi gamtarebis kompiuterTan mierTeba RJ-45 tipis satelefono 
koneqtorebis meSveobiT xorcieldeba.  
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optikur-boWkovani kabeli 

optikur-boWkovan kabelebSi cifruli monacemebi sinaTlis 
impulsebis saxiT gadaicema. informacia igzavneba Zalian didi siswrafiT 
(1 gigabiti/wm-mde siCqariTac ki), amasTan, praqtikulad damaxinjebebis 
gareSe (eleqtromagnituri velebiT gamowveul xmaurs adgili ara aqvs). 

optikuri gamtari minis uwvrilesi cilindria, dafarulia minisave 
garsiT, romelsac ZarRvisagan gansxvavebuli sinaTlis gardatexis 
koeficienti aqvs. zogjer optikur boWkos plastmasisagan amzadeben, 
magram misi saimedoobis xarisxi ufro dabalia. meqanikuri dazianebisagan 
dasacavad gaTvaliswinebulia mtkice masalebisagan (magaliTad, 
kevlarisagan) damzadebuli garsacmi. optikuri boWko sinaTles mxolod 
erTi mimarTulebiT gadascems. amis gamo, kabelSi minimum ori ZarRvia, 
sakuTari koneqtorebiT dabolovebulni.  

 
4.1.2. signalebis gadacema 

signali kabeliT gadaicema modulirebuli an aramodulirebuli 
saxiT.Aaramodulirebuli signali warmoadgens eleqtrul an sinaTlis 
impulss. igi mTlianad ikavebs arxs (mis paralelurad sxva signalis 
gadacema informacias daamaxinjebs), ris gamoc amboben, rom impulsi, anu 
cifruli signali iyenebs kabelis gamtarunarianobis mTel zols. 

gamtarunarianobis zoli warmoadgens arxSi signalebis gadacemis 
maqsimaluri da minimaluri sixSireebis sxvaobas.  

arxSi gadacemisas aseTi signali nel-nela sustdeba. sakmao manZilis 
gavlis Semdeg igi SesaZloa daikargos kidec, an imdenad damaxinjdes, 
rom misi gamocnoba veRar moxerxdes – sasargeblo signalis amplituda 
«xmauris» donis Tanabari aRmoCndes. 

informaciis modulirebuli saxiT gadacemis SemTxvevaSi gadamcem 
sistemas kabelis gamtarianobis zolidan gamoeyofa sixSiris diapazonis 
garkveuli ubani. yvela mowyobiloba (mocemul SemTxvevaSi kompiuterebi), 
romlebic dakavSirebulia sistemasTan, awyobili unda iyos swored am 
zolSi muSaobaze. amasTan, informaciis gadacemisa da miRebisaTvis unda 
gamoiyos sakuTari zolebi (arsebobs sxva gzac: erTi kabeliT 
informacia gadaices, meoreTi ki miRebul iqnes).  

Semdeg, mocemuli kabeliT SeiZleba ramdenime sistemamac isargeblos 
(TiToeuls Tavisi zoli gamoeyofa). magaliTad, SesaZlebelia, erTi 
zoli daikavos kabelurma televiziam, sxvebi - kompiuterulma qselebma, 
satelefono arxebma da a.S.  

dabolos, gamoyofil sixSireze informaciis datana xdeba 
specialuri mowyobilobiT – modemiT. signalis datana–gamoyofa 
SeiZleba ganxorcieldes amplituduri an sixSiruli modulaciis gziT. 

marTalia, maRal sixSireebze gadacemisas signalebi ufro naklebad 
ganicdian milevas, magram Tu manZilebi didia, aqac saWiro xdeba 
signalis aRdgena, oRond am miznad gamoiyeneba ara ganmmeoreblebi, 
aramed – gamaZliereblebi (amplifiers).  
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4.2. umavTulo qselebi 

tipuri umavTulo qselis funqcionireba TiTqmis analogiuria 
kabeluri qselis muSaobisa. gansxvaveba qseluri adapteris saxeobaSia, 
romlebTanac specialuri transiverebia mierTebuli sxva kompiuterebTan 
radiokontaqtis dasamyareblad. 

 
 

nax. 4.2-1. gadasatani kompiuteris mierTeba SeRwevis wertilTan  

 

informaciis gadacema xdeba eTerSi eleqtromagnituri talRebis 
meSveobiT, qvemoT CamoTvlilTagan erT-erT saSualebaze dayrdnobiT: 

• infrawiTeli gamosxiveba;  
• lazeri; 
• viwro diapazonSi radiogadacema; 
• morigeobiT ramdenime sixSireze gadacema. 

eTeriT informaciis gadacemaSi SeiZleba CarTuli iyos 
Tanamgzavrebi, fiWuri kavSirgabmulobis saSualebebi, radiogadamcemebi. 

 
 
4.3. qseluri adapteris firfitebi 

qseluri adapteris meSveobiT kompiuteri kavSirs amyarebs gadacemis 
garemosTan. igi Caidgmeba dedafirfitaze, gafarToebisaTvis gankuTvnil 
slotSi. qseluri adapteris firfitaze ganTavsebul gasarTs (ports) ki 
qseluri kabeli miuerTdeba.  
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nax. 4.3.-1. qseluri adapteris firfita 

 
qseluri adapteris funqciebSi Sedis: 

• kompiuteridan qselSi gadasagzavni informaciisaTvis Sesabamisi 
saxis micema; 

• monacemebis gagzavna; 

• qselSi gadasacemi monacemebis nakadis marTva; 

• kabelidan informaciis miReba, saWiroebis SemTxvevaSi misTvis 
saTanado saxis micema da centraluri procesorisaTvis 
gadagzavna. 

aRsaniSnavia, rom qselur adapterSi xdeba mudmivi mexsierebis ubanSi 
CaSenebuli programebis gadmowera-gamoyenebac.  

kompiuteris SigniT monacemebi salteebis meSveobiT gadaicema. salte 
Seicavs paralelur gamtarebs. Tanamedrove kompiuterebSi maTi ricxvi 
32-ia, rac, cxadia, Zalian amaRlebs informaciis gadacemis siCqares. 
magram qselur kabelSi ki igive informacia mxolod bitebis erTaderTi 
mimdevrobis saxiT SeiZleba gadaices. 

swored paraleluri monacemebis bitur striqonSi gadayvanas 
emsaxureba qseluri firfita (informaciis mimReb kompiuterSi igi 
ukugardaqmnas axorcielebs). 

aRsaniSnavia, rom TiToeuli qseluri firfita unikaluri nomris 
mflobelia, romliTac misi damisamarTeba xdeba msoflio qselSi. es 
nomeri mwarmoeblis mier firfitis mudmivi mexsierebis mowyobilobaSi 
aris Cawerili.  

Tanamedrove qselur firfitebs SeuZliaT sakuTar buferul 
mexsierebaSi Cawerili informacia procesoris gverdis avliT 
gadaagzavnon operatiul mexsierebaSi (an iqidan miiRon).  

buferuli mexsierebiT xdeba im winaaRmdegobis moxsna, romelic 
warmoiSveba “operatiuli mexsiereba / qseluri adapteri” da “qseluri 
adapteri / qseli” ubnebze informaciis gadacemis siCqareebs Soris didi 
gansxvavebis gamo. 

gamgzavni da mimRebi kompiuterebis adapterebma qselSi informaciis 
gadagzavnamde urTierTSoris unda SeaTanxmon Semdegi parametrebi: 

• gadasacemi monacemebis blokis maqsimaluri sigrZe; 



 14

• monacemebis moculoba, romelTa gagzavnis Semdeg gamgzavni mxare 
mimRebisagan elodeba Setyobinebas procesis am etapis warmatebiT 
damTavrebis Sesaxeb; 

• intervali, romlis ganmavlobaSic gamgzavni mxare daelodeba am 
pasuxs; 

• monacemebis moculoba, romelic buferis gadavsebas ar 
gamoiwvevs; 

• monacemebis gadacemis siCqare. 

Tu erTi firfita meoreze nela muSaobs, maSin, cxadia, maT Soris 
informaciis gacvlis siCqares swored es neli qmedebis firfita 
gansazRvravs. 

 
 

4.3.1. qseluri firfitebis gawyobis parametrebi 

qselurma firfitam gamarTulad rom imuSaos, aucilebelia, misi 
parametrebi sworad iyos gansazRvruli. Tanamedrove kompiuterebSi am 
parametrebis dayenebaze TviTon kompiuteri zrunavs, magram zogjer mainc 
saWiro xdeba adamianis Careva. 

es parametrebia: 

• wyvetis nomeri (IRQ); 

• Setana/gamotanis portis bazuri misamarTi; 

• mexsierebis bazuri misamarTi; 

• transiveris tipi. 
 
 

wyvetis nomeri 

sxvadasxva mowyobilobebi procesors momsaxurebaze moTxovnas 
ugzavnian TiToeulisaTvis gamoyofili wyvetaze moTxovnis xazis 
meSveobiT.  

am xazebisTvis gansazRvrulia momsaxurebis sxvadasxva prioritetebi, 
raTa kompiuterma SeZlos moTxovnebis ranJireba maTi mniSvnelovnebis 
mixedviT. xazebis da, Sesabamisad, wyvetebis (interrupt) ricxvi 15-ia. 

mocemuli mowyobilobebidan, rogorc wesi, arCevani ramdenime 
variantze SeiZleba SeCerdes. kerZod, qseluri adapterisTvis dasaSvebia 
gamoviyenoT IRQ3, IRQ5, IRQ10 an IRQ11 wyvetis nomeri. dumiliT, 
upiratesoba IRQ10 wyvetas eZleva (Tu, cxadia, is dakavebuli ar gaxlavT 
sxva mowyobilobis mier). 
 

Setana-gamotanis bazuri porti 

es porti gansazRvravs arxs, romliTac monacemebis gacvla xdeba 
procesorsa da kompiuteris sxva romelime mowyobilobas Soris (am 
SemTxvevaSi saubaria qseluri adapteris firfitaze). 

centraluri procesoris porti aRiqmeba, rogorc arxis misamarTi. 
misamarTi warmodgenilia 16-obiT sistemaSi. Tu kompiuterSi ramdenime 
qseluri adapteria, TiToeuls unda daeniSnos Tavisi porti (misamarTi). 
magaliTad:  

200 – 20F 
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210 – 21F 
- - - - - - - 
230 – 23F    Tagvi 
2FO – 2FF   COM2 
- - - - - - - - 
300 – 30F     qseluri adapteris firfita 
310 – 31F     qseluri adapteris firfita 
- - - - - - - - 
3FO – 3FF    diskowamyvanis kontroleri; COM1 

 
 

mexsierebis bazuri misamarTi 

mexsierebis bazuri misamarTi (base address) operatiuli mexsierebis 
im ubans gansazRvravs, romelic qseluri adapteris mier buferad 
gamoiyeneba Semaval-gamavali informaciisaTvis. 

umetes SemTxvevaSi es misamarTia D8000 (zogierTi tipis qseluri 
firfitisaTvis bolo nulis Cveneba ar xdeba, e.i. D8000-is nacvlad weren 
D800-s). 

adapteri, romelic sakuTar bufers iyenebs, am parametris Cvenebas ar 
saWiroebs. 
 
 

transiveri, misi SerCeva 

transiveri aris kompiuteris qselTan mierTebis mowyobiloba 
(mimReb-gadamcemi). swored misi funqciaa paraleluri monacemebis 
mimdevrobiT monacemebad gardaqmnisa da ukuprocesebis Catareba. 

zogjer mocemuli qseluri adapteris firfitisaTvis SeiZleba 
gamoyenebul iqnes rogorc gare, aseve CaSenebuli transiveric. am 
SemTxvevaSi saWiroa mivuTiToT, rogoria Cveni arCevani.  

transiveris arCeva xorcieldeba: 

• mcire zomis SemaerTeblebiT; 
• DIP-gadamrTvelebis meSveobiT; 
• programulad.  
 

 
 

nax. 4.3.1-1. qseluri adapteris firfita gare 
da CaSenebuli transiveriT 
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4.3.2. monacemTa SeTavsebadoba, 
monacemTa saltis arqiteqtura 

qseluri adapteris firfita SeTavsebadi unda iyos kompiuteris 
struqturasTan (rac mocemul SemTxvevaSi monacemTa saltis 
arqiteqturasTan aris gaigivebuli). amasTan, mas unda SeeZlos qselSi 
gamoyenebul kabelTan SeerTebac.  

monacemTa salteebi sxvadasxva arqiteqturis arsebobs: 

• ISA – dReisaTvis moZvelebulad iTvleba; 

• EISA – 32-Tanrigiani salte. winas gaumjobesebuli variantia; 

• PCI – Tanamedrove arqiteqturis 32-Tanrigiani salte. akmayo-
filebs Plug-and-Play teqnologiis moTxovnebis umetesobas.  

• MCA  da sxv. 
 

SevniSnoT, rom Plug-and-Play teqnologiaze dayrdnoba uzrunvelyofs 
kompiuterze axali mowyobilobis instalirebis procesSi adamianis 
maqsimalurad Caurevlobas.  

qvemoT naCvenebia wvril da msxvil koaqsialur kabelebTan, aseve 
mavTulebis wnul wyvilTan damakavSirebeli is gasarTebi, romlebic 
SeiZleba gvxvdebodnen qselur firfitaze.  

 
 

5. qselis funqcionireba 

5.1. kompiuteruli qselis funqcionirebis 

da marTvis 7-doniani OSI modeli 
 

Tanamedrove kompiuterebi metad rTuli mowyobilobebia. kidev ufro 
rTulia qselebis Seqmnisa da marTvis procesebi, miT ufro, roca 
erTmaneTTan urTierTobis damyareba uxdebaT gansxvavebuli aparaturuli 
da programuli uzrunvelyofebis bazaze agebul sistemebs. 

1978 wels standartebis SemmuSavebelma saerTaSoriso organizaciam 
(ISO - International Standards Organization) Seqmna qselebis arqiteqturis 
aRmweri dokumenti, xolo 1984 wels gamouSva misi axali versia, 
romelSic mocemuli iyo Ria sistemebis urTierTqmedebis etalonuri 
modeli (Open System Interconnection Reference Model, OSI).  

aRniSnuli modeli saerTaSoriso standartad iqca qseluri garemos 
damproeqtebeli yvela specialistisaTvis. 

am modelSi qselis mier Sesasrulebeli funqciebi Svid doneze aris 
ganawilebuli. TiToeul doneze erTmaneTTan dakavSirebuli 
mxareebisaTvis (qselSi CarTuli kompiuterebisaTvis) “qcevis” wesebi e.w. 
protokolebiT (oqmebiT) regulirdeba.  

qvemoT warmodgenilia OSI modelis arqiteqtura:  

 

gamoyenebiTi done 

warmodgeniTi done 
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seansuri done 

satransporto done 

qseluri done 

arxis done 

fizikuri done 

 

dialogSi monawile or kompiuters (sistemas) Soris yoveli donis 
Sesatyvisi informaciis gacvlaze zrunaven am donisaTvis gankuTvnili 
modulebi.  

modulebi is programuli da aparaturuli saSualebebia, romlebic 
mocemuli donisaTvis gaTvaliswinebul protokolze dayrdnobiT axdenen 
monacemebis damuSavebisa da gadacema-miRebis gansazRvruli funqciebis 
realizebas. 

yvelaze dabali gaxlavT fizikuri done, yvelaze maRali - 
gamoyenebiTi. Ffizikuri donis Sesatyvisi moduli uSualod aris 
dakavSirebuli informaciis gadamcem garemosTan,Nnebismier sxva doneze 
ki modulebs Soris kavSiris damyarebaSi qveda donis modulebic 
monawileoben. 

amrigad, TiToeuli donis moduli uSualo urTierTobaSia mxolod 
mezobeli doneebis modulebTan. amasTan, igi imarTeba zeda donis 
moduliT, qveda donisas ki TviTon marTavs.  

cxadia, modulis Semqmneli Rrmad unda erkveodes am modulis 
struqturisa da muSaobis nebismier aspeqtSi, qveda donis modulebis 
arqiteqturisa da funqcionirebis Sesaxeb ki yoveli niuansis codna 
saWiro ar gaxlavT.  

ganvixiloT OSI modelis TiToeuli done, misi funqciebi, mezobel 
doneebTan urTierTobis aspeqtebi. 
 
 

5.1.1. fizikuri done (physical)  
 
fizikur doneze xdeba gadasacemi garemos anu fizikuri arxis 

CarTva-gamorTva, Semowmeba, gadasacemi signalebis formireba, gadacema da 
miReba. 

informacia arxSi bitebis (nulebi, erTianebi) saxiT gadaicema. TviT 
bitebis Semcvelobas am etapze mniSvneloba ara aqvs. mTavaria, rom 
gagzavnilma informaciam adresats pirvandeli saxiT miaRwios.  

swored fizikur doneze xdeba specialuri mowyobilobis – modemis 
meSveobiT informaciis maRal sixSireebze gadacema.  

fizikur doneze ganisazRvreba qseluri kabelis qselur adapterTan 
mierTebisa da informaciis arxiT gadacemis wesebi. 

fizikuri donisaTvis mravali protokoli (oqmi) arsebobs. maT Soris 
yvelaze cnobilia RS-232-C da X21  oqmebi. pirveli maTgani TiToeuli 
tipis mmarTveli signalisaTvis gansazRvravs gamtars, romelic aerTebs 
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Sesabamis modulebs. SeerTeba xdeba 21-kontaqtiani gasarTiT, Tumca 
gamoiyeneba ki am kontaqtebis mxolod mcire nawili. 

kavSiris damyareba, Tu detalebs ar CavuRrmavdebiT, ase xdeba: 

• gadamcemi mxare mimRebs ugzavnis signals “moTxovna 
gadacemaze”. 

• ukanaskneli signals Tanxmobis Sesaxeb abrunebs gamtariT 
“Tavisufali var gadacemisaTvis” da mimReb mxares ugzavnis 
zogierT sxva signalsac. 

• gadamcemi mxare iwyebs monacemebis gadacemas monacemebisaTvis 
gankuTvnili gamtariT. 

X21 protokoli analogiuria RS-232-C-is. oRond misTvis gamoiyeneba 
gamtarebis ufro mcire ricxvi (8, maSin, roca gasarTi 15 kontaqts 
moicavs). 

aRsaniSnavia, rom zeda doneebze SeiZleba srulebiTac ar 
davinteresdeT, Tu rogor xdeba informaciis gadacema fizikur doneze 
da amiT xeli ar SegveSalos. 

magram xdeba, rom sxvadasxva doneebze gadasawyveti sakiTxebis 
erTmaneTisgan absoluturi gamijvna mainc ver xerxdeba. magaliTad, 
davsvaT SekiTxva:  

“ra sjobia, gvqondes modemi, romelic wamSi R bits gadascems 10-6 
Secdomis rigis sixSiriT, Tu 2R bit/wm siCqaris mqone, romlisTvisac es 
sixSire 16-4 rigis iqneba? 

am kiTxvaze swor pasuxs ver gavcemT, Tu ar gvecodineba, rogori 
wesebiT xdeba zeda doneebze Secdomebis gasworeba. 

amrigad, fizikuri donis ZiriTadi amocana aris kompiuteris arxTan 
mierTebis uzrunvelyofa da informaciuli blokebis gagzavna-miReba. 

 
 
5.1.2. arxis done (Data Link) 

 
arxis doneze xdeba monacemebis gadacemis sisworis Semowmeba da 

Secdomebis gasworeba. aq zeda donidan gadmocemul pakets (bitebis 
striqons) Tavsa da boloSi emateba mmarTveli bitebis garkveuli 
raodenoba. Sedegad miiReba kadri. mmarTvel bitebSi mocemulia: 

• gamgzavni da mimRebi kompiuterebis identifikatorebi 
(misamarTebi); 

• marSrutizaciisTvis saWiro informacia; 

• paketis tipisa da struqturis amsaxveli monacemebi; 

• sakuTriv gadasacemi informacia; 

• sakontrolo jamis naSTi (emsaxureba Secdomebis gamovlenas). 

algoriTmebi, romlebic Secdomebis aRmoCenaze muSaoben, sakmaod 
rTulia, radganac isini iTvaliswineben maTi daSvebis SesaZleblobas 
mmarTvel bitebSic ki. 

Cveulebriv, roca arxis done qselSi kadrs agzavnis, igi mimRebis 
mxridan elodeba dasturs am operaciis warmatebiT damTavrebis Sesaxeb. 
Tu mimRebma mxarem kadri damaxinjebuli saxiT miiRo, an igi saerTod 
gzaSi daikarga, kadri arxSi xelaxla gadaigzavneba. 
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monacemTa kadris struqtura amgvarad warmogvidgeba: 

CRC 

 

mimRebis 

identifikatori 

gamgzavnis  
identifikatori

mmarTveli 

informacia

monacemebi makontrolebeli 
kodi 

 
 
ufro dawvrilebiT ganvixiloT arxSi informaciis gadacemis 

procesi: 

davuSvaT, Setyobineba Sedgeba 100 000 simbolosagan da cnobilia, 
rom mocemul arxSi am raodenobis informaciis gadacemisas saSualod 
erTi Secdoma xdeba. 

cxadia, am Secdomis aRmoCenis Semdeg arxSi xelaxla unda gadaices 
100 000-ve simbolo. 

drois xarjvis TvalsazrisiT am arasasurveli situaciis Tavidan 
asacileblad mivmarToT sxva gzas. kerZod,  SesaZlebelia es 100 000 
simbolo warmovadginoT 200-200 simbolos Semcvleli 500 blokis 
(paketis) saxiT. marTalia, 500 patara blokis gadacemas SedarebiT meti 
dro dasWirdeba, vidre erTi didi blokisas, samagierod, Secdomis 
aRmoCenis SemTxvevaSi (romelic saSualod am 500-dan mxolod erT 
blokSi gaipareba), ganmeorebiT gadacemaze gacilebiT naklebi dro 
daixarjeba. 

arxis doneze gamoyenebuli kontrolis saSualebebi, rogorc 
analizma aCvena, informaciis damaxinjebis albaTobas saSualod 4 rigiT 
amcireben. 
  
 

5.1.3. qseluri done (Network) 

qseluri done uzrunvelyofs erTmaneTTan dasakavSirebel or kvanZs 
Soris marSrutis SerCevas. 

am doneze iqmneba specialuri paketebi. isini Sedgeba mxolod 
mmarTveli informaciisagan. maTi meSveobiT punqtebs Soris seansebi 
iwyeba. Semdgom ki, monacemTa TiToeul pakets emateba mmarTveli bitebi, 
romlebic seansis gasagrZeleblad Seicaven marSrutis sawyisi da 
saboloo punqtebis Sesaxeb informacias. 

qseluri done, Tavis funqciidan gamomdinare, yvelaze ufro rTulia 
doneTa ierarqiaSi. yvela sxva doneze dasakavSirebeli procesebi 
wyvilebs qmnian – kavSiris xazis TiToeul mxareze TiTo procesi midis. 
qselur doneze ki, radganac paketebis gagzavna sxvadasxva mimarTulebiT 
SeiZleba moxdes, mocemul kvanZs, bunebrivia, orze meti raodenobis 
kvanZTan dasWirdeba urTierTobis damyareba. 

qselur dones satransporto donidan miewodeba arxSi 
gadacemisaTvis gankuTvnili paketebi da igi  iRebs gadawyvetilebas, 
romeli mimarTulebiT gaagzavnos isini, anu asrulebs marSrutizaciis 
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(komutaciis) funqcias. da piriqiT, arxis donidan miRebul paketebs  
qseluri done sakuTari kvanZis satransporto dones gadaugzavnis. 

am doneze agreTve xdeba qselis gadatvirTvis kontrolic. roca 
qseli paketebis gadacemas ayovnebs, informacia rom ar daikargos, igi 
droebiT Seinaxeba paketebisaTvis  gankuTvnil buferul mexsierebaSi.  

zogjer marSrutizatoris qselur adapters ar SeuZlia gamgzavni 
kompiuteridan miRebuli didi blokebis qselSi gadagzavna. maSin am 
doneze isini ufro mcire zomis blokebad daiyofa, xolo sawyis 
blokebad mimRebi kompiuteris qselur doneze aiwyoba. 
 
 

5.1.4. satransporto done (Transport) 
 

satransporto doneze xdeba zeda donidan gadmocemuli 
Setyobinebebis dayofa paketebad (anda mokle Setyobinebebis erT paketSi 
gaerTianeba). 

mimRebi kompiuteris mxareze Setyobineba Tavdapirveli saxiT 
aiwyoba, risTvisac paketebi specialurad gamoyofil buferSi saWiro 
saxiT unda dalagdnen. Tu buferi sakmao zomis ar gaxlavT, amasTan, 
misiT mravali momxmarebeli sargeblobs, saqme rTuldeba. Setyobinebis 
awyobis problema gansakuTrebiT Znelad gadasawyveti maSin xdeba, roca 
paketebis Tanmimdevrobis dacva ver xerxdeba. 

satransporto doneze dasaSvebia, saerTo daniSnulebis punqtis 
arsebobis SemTxvevaSi, erTi qseluri donis seansSi ramdenime neli 
seansi gaerTiandes. Sedegad, mTliani nakadisaTvis sagrZnoblad mcirdeba 
mmarTveli bitebis ricxvi. 

Tu erTmaneTs ukavSirdeba ori araTavsebadi qseluri donis qseli 
(aseTi SeerTeba xorcieldeba specialuri kvanZebis _ rabebis meSveobiT), 
satransporto donem mocemuli saxis paketebs unda misces meore qselSi 
paketebisaTvis miRebuli  forma. 

satransporto done gansakuTrebul rols TamaSobs lokaluri 
qselebis globalurTan dakavSirebisas. radganac lokaluri qselis 
qveda sami done arsebiTad gansxvavdeba globaluri qselis Sesabamisi 
doneebisagan, swored am SeuTavseblobis gadalaxva unda moxdes 
satransporto doneze. 
 
 

5.1.5. seansuri done (Session) 
 

seansuri done saSualebas aZlevs or gamoyenebas (programas), 
erTmaneTTan daamyaron, gamoiyenon da daamTavron seansad wodebuli 
kavSiri. am doneze momxmarebels saSualeba eZleva, SearCios: 

• sakontrolo wertilebi (checkpoints) monacemTa nakadisaTvis. 
Sedegad, Secdomis moxdenis SemTxvevaSi xelaxla gadaicema mxolod 
sakontrolo wertilis Semdeg momavali monacemebi; 

• monacemebis gadacemis siCqare; 
• procesis avariulad dasrulebisa da restartebis momentebi. 

seansur doneze xdeba SeRwevis uflebisa da gaweuli 
momsaxurebisaTvis fasis gansazRvris sakiTxebis gadawyveta. 
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zogierT qselebSi SesaZloa, rom seansuri, satransporto da 
qseluri doneebis funqciebi erTmaneTisagan mkveTrad arc imijnebodes. 
xdeba kidec, rom samive maTgani erT doned warmogvidgeba. 

 
5.1.6. warmodgeniTi done (Presentation) 

 
am doneze ganisazRvreba monacemebis warmodgenis saxe. magaliTad, 

Tu procesSi monitoric gamoiyeneba, misTvis unda momzaddes informacia 
gansazRvruli sigrZisa da ricxvis struqturebisagan Semdgari kadris 
saxiT. 

aRniSnul doneze xdeba, agreTve, monacemebis Sifracia da SekumSva. 
bolo operacia, saerTod, nebismier doneze SeiZleba ganxorcieldes, 
magram am doneze SesaZlebelia gaTvaliswinebul iqnes swored mocemuli 
seansis monacemebisTvis damaxasiaTebeli individualuri saWarbe. 

warmodgeniT doneze muSaobs rediqtoric _ utilita, romlis 
daniSnuleba gaxlavT Setana/gamotanis operaciebis gadamisamarTeba 
serverisaTvis. 
 

 
5.1.7. gamoyenebiTi done (Application) 

 
am yvelaze zeda doneze xdeba gamoyenebiTi procesebis mier qseluri 

procesebis inicireba. aq virCevT, ras gvsurs mivmarToT: monacemTa 
bazebs, eleqtronul fostas, Tu daSorebuli kompiuteridan failebis 
gadmomwer programas da a.S. aqedan yvelaze maRali donis brZanebebis 
gacemiT imarTeba qselSi mimdinare procesebi, monacemTa nakadebi, miiReba 
gadawyvetilebebi, ra zomebi iqnes miRebuli kavSiris Seferxebis 
SemTxvevaSi da sxv. 

amrigad, Cven ganvixileT urTierTkavSirSi myof kompiuterebs 
(sistemebs) Soris mimdinare qseluri procesebis marTvis 7-doniani OSI 
modelis sqema. 

sqemis mTavari Tavisebureba is aris, rom gadacemis punqtidan mimReb 
punqtamde Setyobinebam unda gaiaros yvela done, rac, cxadia, 
informaciis gadacemis process anelebs. samagierod, procesis amgvari 
standartizacia, Sesabamisi protokolebis mier marTvisas, saSualebas 
iZleva erTmaneTs daukavSirdes msoflios nebismier or punqtSi myofi  
kompiuterebi da sxvadasxva saxis terminalebic. 
 

5.2. IEEE Project 802-is modeli 
 

70-iani wlebis bolos amerikulma organizaciam (Institute of Electronical 
and Electronics Engeneers - IEEE) daamuSava standartebi lokalur qselebSi 
gamoyenebuli qseluri firfitebisa da sakabelo sistemebisaTvis, anu OSI 
modelis fizikuri da arxis da isini 1980 wels Project 802 –is 
saxelwodebiT gamoaqveyna. 

Project 802 iyofa 12 kategoriad 801.1-dan  802.12-mde. 
aRniSnulma proeqtma daazusta (gaafarTova) OSI modeli. kerZod, 

lokalur qselebSi arxis done am proeqtis mixedviT warmodgenili iqna 
ori qvedonis saxiT: 
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1. logikuri kavSiris marTva (Logical Link Control); 
2. gadacemis areSi SeRwevis marTva (Media Access Control). 

pirveli qvedone pasuxs agebs kompiuterebs Soris kavSiris 
damyareba/gawyvetaze, monacemebis nakadis marTvasa da kadrebis miRebis 
Sesaxeb gamgzavni mxaris informirebaze. kavSiris mocemuli arxisaTvis 
ganisazRvreba interfeisis logikuri wertilebi, momsaxurebis sxvadasxva 
saxeebis arCevis mizniT. 

meore qvedone uzrunvelyofs ramdenime qseluri firfitis mier 
fizikur donesTan erToblivi SeRwevisas konfliqturi situaciebis 
gamoricxvas. am qvedoneze ganisazRvreba kadrebis sazRvrebi, xdeba 
kadrebis misamarTebis gamocnoba da Secdomebis aRmoCena. 

 
 

5.3. draiverebi 
 

roca romelime mowyobilobas kompiuters mivuerTebT, mas 
operaciul sistemasTan urTierTobisaTvis esaWiroeba “Suamavali” 
programa, e.w. draiveri, romelic Seatyobinebs kompiuters, Tu rogor 
unda warimarTos am mowyobilobasTan sistemis muSaoba, raTa 
maqsimaluri efeqtianobiT iqnes realizebuli mowyobilobis 
SesaZleblobebi. 

kompiuterebisTvis mowyobilobebs uamravi firma uSvebs. imis gamo, 
rom yoveli maTgani garkveuli specifikiT xasiaTdeba, damproeqteblebi 
qmnian sakuTar draiverebs, Caweren maT disketaze da mowyobilobasTan 
erTad kompleqtSi yidian. popularuli da Semowmebuli draiverebi 
uSualod operaciul sistemasac mohyveba, SesaZlebelia maTi “gadmoqaCva” 
internetidanac. 

draiverebi, faqtobrivad, nebismier mowyobilobas esaWiroeba, 
rogoricaa, magaliTad: 
• Tagvi 
• printeri 
• multimediis saSualebebi (mikrofoni, videokamera, Camweri) 
• qseluri adapteris firfita 
• xisti da moqnili diskoebi  
• SCSI da IDE diskuri kontrolerebi da sxv. 

SeniSvna: SCSI tipis kontrolers SeuZlia erTdroulad ramdenime 
mowyobiloba (xisti disko, CD-ROM diskowamyvani) marTos. maTi gamocvla 
(da Sesabamisi draiveris dayeneba) calke xdeba. IDE tipis kontroleri ki 
amave tipis diskur damgrovebelSia CaSenebuli. 

draiverebis dayeneba, rogorc wesi, grafikuli interfeisis 
meSveobiT xdeba. magaliTad, Windows operaciuli sistema am mizniT Control 
Panel-s iyenebs. 

Tu kompiuterSi romelime mowyobiloba aRar gvesaWiroeba, 
sistemidan unda amovagdoT misi draiveric, raTa momavalSi axali 
mowyobilobis dayenebisas konfliqturi situacia ar Seiqmnes. 
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5.4. protokolebi 
 

protokoli aris wesebisa da procedurebis saxiT warmodgenili 
standarti, romelic uzrunvelyofs qselis erTsaxela doneebs Soris 
urTierTobis sworad warmarTvas. 

protokolis realizaciis Taviseburebebi ganpirobebulia misi 
funqciebiT, romlebic, Tavis mxriv, ganisazRvreba zemoT ganxilul 
qselis marTvis 7-donian sqemaSi protokolis mibmis adgiliT. 

moviyvanoT es sqema TiToeuli donisaTvis daniSnulebis mokle 
aRweriT. 

 

gamoyenebiTi done moTxovnis inicireba 

(an miReba) 

warmodgeniTi done paketisaTvis daformatebis, asaxvis da 
SifraciisaTvis saWiro informaciis damateba 

seansuri done trafikis Sesaxeb informaciis damateba (paketis 
gagzavnis momentis CvenebiT ) 

satransporto done informaciis damateba Secdomebis aRmosafxv-
relad 

qseluri done kvanZis misamarTisa da mimdevrobaSi paketis 
adgilis Sesaxeb  informaciis damateba 

arxis done monacemTa kadris (freimis) doneze Secdomebis 
aRmosaCenad informaciis damateba da kadris 
fizikur arxSi gadasacemad momzadeba 

fizikuri done bitebis nakadis gadacema 

 
zeda sami donis protokolebs uwodeben gamoyenebiTi tipis 

protokolebs, momdevno ors - satransportos, xolo danarCenebs – 
qseluri tipis protokolebs. 

mwarmoeblebi xSirad ramdenime, urTierTTan kargad SeTanxmebul 
protokolebs e. w. protokolebis stekis saxiT uSveben bazarze. 
magaliTad, Zalian popularulia Semdegi stekebi: 

TCP/ IP da IPX/ SPX. 

zogjer steks protokolebis mTel krebulsac uwodeben. magaliTad, 
7-donian sqemas Seesabameba OSI oqmebis sruli steki. 

operaciuli sistemis dayenebisas xdeba protokolis an 
protokolebis stekis mibma Sesabamis donesTan. SesaZlebelia es procesi  
operaciuli sistemis dayenebis Semdegac ganxorcieldes. protokoli an 
steki SeiZleba konkretul fizikur komponentsac miebas, rac yvelaze 
xSirad qseluri firfitisaTvis xdeba. 

erTidaigive steki zogjer ramdenime mibmaSic monawileobs. kerZod, 
TCP/ IP steki zemoT SeiZleba mivabaT NetBIOS-is seansur dones, xolo 
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qvemoT - im draivers, romelic, Tavis mxriv, qseluri adapteris 
firfitasTan aris mibmuli. 

dabolos, dones (mowyobilobas) xSirad ebmeba ramdenime, msgavsi 
funqciebis mqone protokoli. erTsaxela donesTan kavSiris damyarebisas 
Tavdapirvelad xdeba mibmis siaSi pirvel adgilze myofi protokolis 
gamoyenebis mcdeloba. Tu es cda warumateblad damTavrda, maSin xdeba 
meore protokolisadmi mimarTva da a.S. 

dReisaTvis yvelaze gavrcelebuli protokolebia: 

TCP/ IP; 
NetBEUI; 
X.25; 
IPX / SPX  da NWLink; 

OSI. 
maT ufro dawvrilebiT konkretuli operaciuli sistemebisa da 

internetis Seswavlis dros gavecnobiT. 

  

5.5. protokolebisa da interfeisis 

rolebi monacemebis gadacemaSi  
 

qselSi mxareebs Soris urTierTqmedeba Semdegnairad mimdinareobs: 

A sistemaSi mimdinare gamoyenebiTi procesi gamoimuSavebs Setyo-
binebas B sistemaSi mimdinare gamoyenebiTi procesisaTvis. amasTan, mas ar 
sWirdeba, gaiTvaliswinos sxva doneebze informaciis gadagzavnis 
Taviseburebebi. Setyobineba fizikurad gadis yvela qveda dones, 
gadaicema kavSiris arxiT da B sistemaSi igive doneebis, oRond qvemodan 
zemoT gavliT miewodeba mimdinare process. 

aRsaniSnavia, rom sakuTari Setyobinebebi ufro dabali donis 
procesebmac SeiZleba gaugzavnon Tavisive donis procesebs (ZiriTadad, 
es meore da mesame doneebze xdeba). amgvari SetyobinebebiT gadaicema 
mxolod marTvisaTvis saWiro informacia. 

Setyobinebas gagzavnisas yovel doneze Tavsa da boloSi emateba 
mmarTveli informaciis Semcveli bitebi. mimReb mxareze adgili aqvs 
sapirispiro qmedebas – TiToeul doneze xdeba Sesabamisi “frCxilebis” 
mocileba. 

mTel zemoT aRniSnul process warmarTaven oqmebi da interfeisebi. 
oqmebze warmodgena Cven ukve Segveqmna. 

interfeisi ganimarteba, rogorc SeTanxmeba, romelic gansazRvravs 
mezobel doneebs Soris monacemTa gadacemis algoriTmsa da am 
monacemebis struqturas. 

Cans, rom oqmebs interfeisebTan SedarebiT, ufro rTuli funqcia 
akisriaT, radganac maT Tval-yuri unda adevnon Setyobinebis (paketis) 
mogzaurobas gacilebiT did manZilze. 

oqmis aRwerisas gamoyofen mis logikur da procedurul 
maxasiaTeblebs. 
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oqmis logikuri maxasiaTebeli ganisazRvreba Setyobinebis struq-
turiTa da SinaarsiT. 

proceduruli maxasiaTebeli algoriTmia, romlis mixedviTac xdeba 
Setyobinebis damuSaveba. 

 

5.7. monacemebis gadacema kabelis meSveobiT 
 

qselis muSaobis Taviseburebebs didad ganapirobebs masSi 
gamoyenebuli SeRwevis meTodi. 

SeRwevis meTodi aris wesebis erToblioba informaciis miREba-
gadacemisTvis qseluri kabelis meSveobiT. 

Cveulebriv, qselur kabelTan ramdenime kompiuteria mierTebuli. 
qselis Seuferxeblad muSaobisaTvis aucilebelia yoveli maTgani erTsa 
da imave SeRwevis meTods iyenebdes. 

ganvixiloT SeRwevis ramdenime meTodi. aqve SevniSnoT, rom pirvel 
ors ufro Teoriuli mniSvneloba aqvs. 

 
5.7.1. Tavisufali SeRweva konfliqturi 

situaciebis SemowmebiT 

qselSi informaciis gadacemisas SeiZleba adgili hqondes  
konfliqtur situacias (kolizias), roca mocemuli kompiuteridan 
gagzavnili paketi arxSi “ejaxeba”  sxva  kompiuteridan gagzavnil  
pakets, anu adgili aqvs maT zeddebas droSi. bunebrivia, aseT 
SemTxvevebSi maxinjdeba paketSi arsebuli informacia da saWiro xdeba 
misi xelaxla gadagzavna adresatisaTvis. 

Secdomis aRmoCenis Semdeg paketi qselSi drois garkveuli 
intervalis gavlis Semdeg gaigzavneba ganmeorebiT. dayovnebis dro 
airCeva, rogorc Tanabrad ganawilebuli SemTxveviTi sidide, [0, t] 
intervalidan. 

koliziebis gamo, cxadia, qselis faqtobrivi gamtarebloba 
nominalurs CamorCeba. Tu nominalur gamtareblobas erTis tolad 

CavTvliT, faqtobrivi gamtarebloba S ≤ 1. 

S faqtobrivi gamtarebloba ganisazRvreba T drois monakveTSi arxSi 
gadacemuli paketebis ricxviT. TviT am monakveTs ewodeba fanjara. igi 
tolia arxSi erTi paketis gadacemis drosi. 

Tu arxSi paketebis gadacemaze moTxovnebis intensivobaa G, anu T 
drois monakveTze (fanjaraze) modis G moTxovna, maSin daumaxinjeblad 
gadacemuli paketebis ricxvi - faqtobrivi gamtarebloba 

S = G*e-2G         (1) 
S sidide maqsimums aRwevs G = 0.5 mniSvnelobisaTvis da tolia  

Smax = 0.5*e-1         anu daaxloebiT 0.184 paketi/fanjris. 

es Sedegi gveubneba, rom koliziebis Semmowmebeli Tavisufali 
SeRwevis meTodi gamoiyenebs arxis gamtarunarianobis mxolod 18.4%-s. 

roca qselSi CarTuli abonentebis ricxvi sasrulia da, vTqvaT, M-is 
tolia, maSin: 
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S = G*(1-G/M)2M-1        (2) 

rodesac  M → ∞,  maSin  (2)  formula (1)–Si gadadis. 

paketis gadacemaze saSualo cdebis ricxvi ganisazRvreba formuliT: 

n = G*S-1 

 
5.7.2. sinqronuli Tavisufali SeRweva konfliqturi 

situaciebis SemowmebiT 

am SemTxvevaSi paketebis gadacema xdeba ara drois SemTxveviT 
momentebSi, aramed sinqronizaciis signaliT gansazRvrul SualedebSi. 

taqtis xangrZlivoba ganisazRvreba drois T monakveTiT, anu 
fanjriT. 

Tu M → ∞, monoarxSi daumaxinjeblad gadacemuli paketebis ricxvi  

S = G*e-G 

roca  M ≤ N, maSin: 

S = G*(1-G/M)M-1         
es sidide maqsimalur mniSvnelobas aRwevs, roca  G=1 da tolia: 

S = 1/e     anu daaxloebiT 0.368 paketi/fanjris. 

qselis gamtarunarianoba am SemTxvevaSi orjer izrdeba, magram 
saWiro xdeba sinqronizaciis signalebis generatoris da am signalebis 
gadasacemad damatebiTi arxebis gaTvaliswineba, rac qsels aZvirebs, misi 
muSaobis saimedoobas ki amcirebs. 

 

5.7.3. Tavisufali SeRweva sayrdeni 
sixSiris SemowmebiT 

am meTodis gamoyenebisas kompiuteri amowmebs, Tavisufalia Tu ara 
arxi. magram, radganac signalebis gavrcelebas garkveuli dro sWirdeba, 
koliziebis sruli gamoricxva mainc ver xerxdeba, Tumca, cxadia, maTi 
ricxvi wina SemTxvevebTan SedarebiT, gacilebiT mcirdeba. 

gamovTvaloT arxis gamtarunarianoba mocemuli SemTxvevisaTvis. 
davuSvaT, kompiuterebis TiToeuli wyvilisaTvis signalebis gavrcelebis 

dro erTnairia da α-s tolia. Tu erTi maTgani paketis gadacemas iwyebs 

drois t momentSi, maSin meore kompiuteri t + δ  (δ < α ) drois ganmavlobaSi 
arxs Tavisufal mdgomareobaSi myofad aRiqvams da igi arxSi gadacems 
pakets, rasac mohyveba konfliqturi situaciis Seqmna. gamoTvlebma aCvena, 
rom am meTodisaTvis: 

S  =  G*e-β *G  /   G*(1+2β)+ e-β *G   aq β= α / T 

rodesac β → 0, maSin: 

S  =  G / G+1 

radganac α<<T, G moTxovnebis ricxvis zrdisas S uaxlovdeba arxis 
maqsimalur gamtarunarianobas. 
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5.7.4. SeRweva markeris gadacemiT 

markeris gadacemiT SeRweva ramdenadme gansxvavebuli saxiT 
xorcieldeba magistralur da rgolur struqturebSi. 

magistraluri struqturis qselSi gamoiyeneba Semdegi sqema: 

 

1 2 N 

 

 

 

rogorc vxedavT, kompiuterebisagan gansxvavebiT, qseluri adapterebi 
rgoluri jaWviT arian erTmaneTTan dakavSirebuli. adapterebs Soris 
xdeba specialuri paketis – markeris gadacema. igi erTgvari estafetis 
rols asrulebs. Tu markeris miRebis momentSi adapterSi gadasacemi 
paketi ar arsebobs, es adapteri estafetas gadascems momdevno adapters 
da a.S. sapirispiro SemTxvevaSi markeri (estafeta) momdevno adapters 
mxolod mas Semdeg gadaecema, roca «mSvidobianad» dasruldeba misi 
sakuTari paketis qselSi mogzauroba. informacias gagzavnili paketis 
daniSnulebis adgilamde miRwevis  Sesaxeb misi gamgzavni kompiuteri 
iRebs ukan dabrunebuli odnav modificirebuli paketis saxiT (paketis 
TavSi icvleba erTaderTi bitis mniSvneloba - utoldeba 1-s). 

gamoricxuli ar gaxlavT, rom qselSi Seferxebebis gamo gagzavnili 
paketi daikargos. es faqti dadgindeba winaswargansazRvruli taim-autis 
gasvlis Semdeg erT-erTi kompiuteris mier da igi moaxdens markeris 
xelaxla generirebas.  lokalur qselSi am miznis gansaxorcieleblad 
winaswar airCeva erTi (an ramdenime) kompiuteri. am kompiuteris 
funqciebSi Sedis agreTve qselis CarTvis momentSi markeris Seqmna. 

 
5.7.5. SeRweva moTxovnebis prioritetis mixedviT 

es meTodi gamoiyeneba «varskvlavi-salte» topologiis 
qselebisaTvis. Ethernet-is standartis aseT qselebs SeuZliaT informacia 
100 mbit/wm siCqariT gadascen. 

prioritetuli SeRwevis meTodi iTvaliswinebs «varskvlavi-salte» 
konfiguraciis qselebis agebis Taviseburebebs. moviyvanoT aseTi 
qselebis sqema: 

1 2 N 

kompiuterebi 

qseluri adapterebi 
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nax. 5.7.5-1. «varskvlavi-salte» topologiis qseli 
moTxovnebis prioritetis mixedviT SeRweviT 

  
 qseli agebulia koncetratorebisa da ganapira kvanZebisagan. kvanZis 

roli SeiZleba daekisros kompiuters, xids, marSrutizators an 
komutators. koncetratorebi Tanmimdevrulad gamokiTxaven kvanZebs, aqvT 
Tu ara maT moTxovnebi informaciis gadacemaze. Tu aRmoCndeba, rom 
aseTi moTxovna ramdenime kvanZs gaaCnia, upiratesoba eniWeba maT Soris 
ufro maRali prioritetis mqones. 

prioritetuli SeRwevis qselebSi kavSiris arxad gamoiyeneba 8 
gamtarisagan Semdgari kabeli. amasTan, oTxidan TiToeuli wyvili 
erTdroulad muSaobs informaciis rogorc miRebasa, aseve – gadacemazec. 
wyvilSi informacia gadacema 25 mhc sixSiriT gadaicema. 

mocemuli tipis qselebSi TiToeuli koncetratori SezRuduli 
raodenobis kvanZebs ganagebs, rac zrdis qselis funqcionirebis 
efeqtianobas. amasTan, informaciis gamgzavni da mimRebi kompiuterebis 
dialogSi CarTulia 1 an 2 koncetratori. sxva kompiuterebs es 
urTierToba ar exebaT. 

 

6. qseluri arqiteqturis saxeebi 

qseluri arqiteqtura warmoadgens standartebis, topologiebis da 
protokolebis erTobliobas, romlebic mTlianobaSi qmnian qsels. 

ganvixiloT dReisaTvis yvelaze metad gavrcelebuli qseluri 
arqiteqturebi. 

6.1. Ethenet 
ZiriTadi maxasiaTeblebi 

Ethenet gansakuTrebiT popularuli qseluri arqiteqtura gaxlavT. 
igi iyenebs «salte» topologiasa da arxSi Tavisufali SeRwevis 
romelime meTods. monacemebi mimRebs egzavneba bitebis striqonis saxiT. 
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amrigad, ar xdeba signalebis modulacia-demodulacia, anu ar 
gamoiyeneba modemi. informacia gadaicema aranakleb 10 mbit/wm siCqariT. 
Ethenet-is uaxlesi standartebisaTvis ki es siCqare 5-10-jer ufro metia. 

kabelis orive mxares dayenebulia terminatorebi. 

tradiciuli wrfivi topologiis garda, dasaSvebia «varskvlavi-
salte» topologiis gamoyenebac. 

 

nax. 6.1-1. salturi topologiis Ethenet qseli terminatorebiT 
kabelis orive boloze 

 

kadris (freimis) formati 

kadri  Ethenet-isTvis  mTliani blokis qvemoT warmodgenili paketia, 
romlis sigrZe 64 - 1518 baitis farglebSi icvleba. aqedan minimum 18 
baiti modis mmarTvel informaciaze. amrigad, “sufTa” monacemebis wilad 
rCeba 64 - 1500 baiti. 

kadris struqtura Semdegi saxisaa: 
 

CRC 

 
   
kadris 

dasawyisi 
mimRebis 
misamarTi 

gamgzavnis 
misamarTi 

monacemebi cikluri 
Warbi kodi 
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IEEE-is standartebi 10 mbit/wm siCqaris 
Ethenet-qselebisTvis 

IEEE-is standartebiT 10 mbit/wm siCqaris Ethenet-qselebisTvis 
gamoiyeneba Semdegi 4 topologia: 

10 Base T; 
10 Base 2; 
10 Base 5; 
10 Base FL. 
10 aRniSnavs monacemebis gadacemis siCqares (mbit/wm), Base miuTiTebs, 

rom xorcieldeba aramodulirebuli gadacema, T gvamcnobs, rom 
gamoiyeneba mavTulebis dawnuli wyvili. 

SevniSnoT, rom 10 Base T topologiis gamoyenebis SemTxvevaSi 
segmentis maqsimaluri sigrZe 100 metrs ar unda aRematebodes, maSin, 
roca momdevno ori topologiisaTvis es sidide, Sesabamisad, orjer da 
5-jer meti SeiZleba iyos. amasTan, 10 Base 2 topologia gulisxmobs 
wvrili, xolo 10 Base 5  msxvili koaqsialuri kabelis gamoyenebas. orive 
es teqnologia qselis konfigurebisas iyenebs e.w. 5-4-3 wess, rac 
gulisxmobs, rom qselis kabeli maqsimum 5 segmentisagan SeiZleba 
Sedgebodes. maTgan mxolod sams SeiZleba miuerTdes kompiuterebi. ori 
segmenti ganmmeoreblebisaTvis aris darezervirebuli. 5 segments 
erTmaneTTan akavSirebs 4 ganmmeorebeli. 

qvemoT naCvenebia aseTi wesiT agebuli 10 Base 2 topologiis qseli: 

 
 

nax. 6.1-2. 5-4-3 wesis mixedviT Sedgenili qseli: 
5 segmenti, 4 ganmmeorebeli, 3 segmenti sadgurebis misaerTeblad 
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IEEE-is standartebiT 100 mbit/wm siCqaris 
Ethenet-qselebisTvis 
xSirad saWiroa, qselebi gacilebiT meti siCqariT gadascemdnen 

informacias, magaliTad, es moiTxoveba videosistemebisaTvis. aseT 
SemTxvevebSi iyeneben gaumjobesebul standartebs, rogorebic gaxlavT: 

10 0 BaseVG-AnyLAN Ethenet  (10 0 BaseVG); 
10 BaseX Ethenet  (Fast Ethenet ). 
CamovTvaloT pirveli maTganis ZiriTadi Taviseburebani: 

• monacemebis gadacemis minimaluri siCqarea 100 mbit/wm ; 

• kaskadur-varskvlavuri topologia iyenebs mavTulebis dawnul 
wyvils da optikur-boWkovan kabels; 

• moTxovnis ordoniani prioritetis mixedviT SeRweva; 

• centralur (mSobel) koncetratorTan varskvlavuri sqemiT 
dakavSirebulia Svilobili koncetratorebi, romelTac 
uerTdebian kompiuterebi. 

meore standarti ki warmoadgens Ethenet-is qselis gafarToebas. igi 
iyenebs Tavisufali SeRwevis meTods da «varskvlavi-salte» topologias. 

dabolos, aRvniSnoT, rom Ethenet-arqiteqturis qselebis warmadobis 
asamaRleblad xSirad mimarTaven aseT xerxs: 

gadatvirTul segments hyofen or segmentad da maT erTTmaneTTan 
aerTeben xidiT an marSrutizatoriT (am mowyobilobebis daniSnulebas 
dawvrilebiT qvemoT ganvixilavT). 

SeecadeT axsnaT, rogor efeqts moitans  da ris gamo aseTi midgoma. 
sxva arqiteqturis mqone qselebidan aRsaniSnavia Token Ring, AppleTalk  

da  ArcNet. 
Token Ring arqiteqturis qselis Tavisebureba gaxlavT markeris 

gadacemis meqanizmis gamoyeneba. 
AppleTalk arqiteqturis qseli orientirebulia Macintosh 

kompiuterebze. 
ArcNet  SedarebiT moZvelebuli arqiteqturis qselia. 
samive tipis qseli CvenTan naklebad gamoiyeneba, ris gamoc maT 

dawvrilebiT aRar ganvixilavT. 

 

7. “klient-serveruli” garemo 

adre gabatonebul e.w. mainfreimul garemoSi informaciis damuSaveba, 
magaliTad, monacemebis bazebTan dakavSirebuli operaciebi, TiTqmis 
mTlianad erT mZlavr centralur kompiuterze sruldeboda, romelsac 
moTxovnebs gamoTvlebze gadaugzavnidnen terminalebi. 

klient-serverul teqnologiaSi ki monacemebis damuSavebis garkveul 
nawils Tavis Tavze iRebs kompiuteri-klienti. 

klient-serverul garemoSi efeqtianad wydeba iseTi amocanebi, 
rogoricaa: 

• monacemebis bazebisadmi mimarTva sxvadasxva gamoyenebebis mier: 
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o eleqtronuli cxrilebi; 
o sabuRaltro programebi; 
o dokumentTwarmoebis gamoyenebebi; 

• qselis marTva; 

• failebis centralizebuli Senaxva. 
 
moviyvanoT klient-serveruli qselis funqcionirebis magaliTi SQL 

monacemTa bazisaTvis. es procesi moicavs 6 etaps: 

1. klientis mier moTxovnis formireba; 
2. moTxovnis translireba SQL-Si; 
3. klienti-kompiuteridan SQL moTxovnis serverze gadagzavna; 
4. serveris mier bazaSi Sesabamisi monacemebis Zebna; 
5. monacemebis klientisaTvis gadacema; 
6. monacemebis gadayvana momxmareblisaTvis advilad aRsaqmel 

formaSi. 
 

klient-serveruli garemo or ZiriTad komponents Seicavs: 

1. gamoyenebas, romelsac xSirad klients an interfeisul nawils 
(front-end) uwodeben; 

2. monacemTa bazis servers (mokled, servers) anu gamoyenebiT 
nawils (back-end). 

klienti, rogorc wesi, Tavisi moTxovnis formirebas axdens 
ekranuli formis daxmarebiT. masve SeuZlia serveridan gadmogzavnili 
informacia momxmarebels sasurveli formis an angariSis saxiT 
warmoudginos. Tu momxmarebels Sesabamisi uflebebi aqvs, SeuZlia 
koreqtivebic Seitanos serverze ganlagebul monacemTa bazebSi. 

rig SemTxvevebSi aRniSnuli modeli iyenebs e.w. Senaxvad 
procedurebsac, romlebic warmoadgenen monacemebis damuSavebisaTvis 
gankuTvnil, winaswar daweril da serverze ganlagebul mcire zomis 
programebs. maT klientebi mimarTaven. erTi aseTi procedura 
erTdroulad, faqtobrivad, nebismieri raodenobis klientma SeiZleba 
gamoiZaxos. amasTan, cxadia, SesaZlebelia serveris dacva 
arasanqcirebuli SeRwevebisagan. radganac klientis moTxovna serverze 
arsebul proceduraSi Semavali brZanebebis mTeli seriis Sesrulebas 
iwvevs, aseTi midgoma, cxadia, didad amcirebs qselSi trafikis 
moculobas. 
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8. didi qselebi 

Tu Tavdapirvelad kompiuterebs lokalur qselebSi aerTianebdnen, 
Semdeg  lokalurma qselebmac iwyes gaerTianeba ufro did qselebad 
sawarmos, regionis da qveynis masStabis doneze. 

dabolos, dedamiwis masStabiT lokaluri da globaluri qselebis, 
aseve calkeuli kompiuterebis gaerTianebis Sedegad Seiqmna interneti. 

radganac didi qselebis Sesaqmnelad umTavresi specifikuri 
komponenti modemia, dawvrilebiT gavecnoT mas. 

 

8.1. modemis daniSnuleba, tipebi, maxasiaTeblebi 

modemi (modulator-demodulatori) aris mowyobiloba, romlis 
meSveobiT kompiuterebi erTmaneTTs ucvlian informacias satelefono 
xaziT. 

modemis gamoyenebis saWiroeba maSin iqmneba, roca kompiuterebs 
(lokalur qselebs) Soris arsebuli didi manZilebis gamo maTi 
kabelebiT dakavSireba ver xerxdeba da kavSirie dasamyareblad 
satelefono xazebi gamoiyeneba.  aseTi xazebi ki orientirebulia 
analogiuri da ara diskretuli (impulsuri) signalis gadacemaze. 

modemis meSveobiT gadamcem mxareze xdeba diskretuli signalebis 
saxiT warmodgenili informaciis datana sayrden sixSireze, xolo mimReb 
mxareze ki xorcieldeba sapirispiro qmedeba anu demodulacia – 
satelefono xaziT miRebuli jamuri signalidan saWiro informaciis 
gamoyofa. 

modemebi ori saxisaa: Sida da gare Sesrulebis. 
pirveli maTgani Caidgmeba dedafirfitis gafarToebis slotSi. gare 

modemi RS-232 standartis kabeliT miuerTdeba kompiuteris mimdevrobiT 
ports. 

telefonis qselTan dakavSireba orive saxis modemisaTvis RJ-11 
gasarTebiani kabeliT xdeba. 
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nax. 8.1-1. Sida da gare modemebis mierTeba 
  
modemis dasaxeleba iwyeba V asoTi, standartis nomris Semdeg 

SeiZleba figurirebdes bis an terbo sityva. isini miuTiTeben am 
standartis Semdgom modificirebaze. 

modemis umTavresi maxasiaTebelia warmadoba. igi izomeba biti/wm 
erTeulebSi. miRebulia agreTve  warmadobis bodebSi gazomvac. magram 
radganac Tanamedrove modemebSi «biti/wm» erTeuli aRar gaxlavT «bodi» 
erTeulis ekvivalenti, umjobesia pirveli maTgans daveyrdnoT. 

modemebis gavrcelebuli standartebia: 

V.22 bis 2400 
V.32 9600 
V.34 28900 
V.42 57600 
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8.1.1. modemebis tipebi 
 

modemis arCevans, upirveles yovlisa, ganapirobebs gadamcemi 
arxisaTvis damaxasiaTebeli kavSiris tipi. aseve iTvaliswineben qselis 
daniSnulebasac. 

 
asinqronuli kavSiri 

asinqronuli kavSiri damaxasiaTebelia standartuli satelefono 
xazebisaTvis. monacemebi maTSi gadaicema bitebis nakadis saxiT. sawyisi 
informaciis TiToeuli baiti moeqceva sastarto da safiniSo bitebs 
Soris, romelTa meSveobiTac xdeba gadamcemi da mimRebi kompiuterebis 
muSaobis koordinireba. 

radganac arxSi informaciis gadacemis dros gamoricxuli ara aris 
misi damaxinjeba, asinqronuli gadacemisas iyeneben specialur e.w. 
luwobaze Semmowmebel bits. mimReb mxareze informaciis sisworis 
Semowmeba xorcieldeba luwobaze kontrolis gziT, rac gulisxmobs 
gadamcem da mimReb mxareebze logikuri erTianis Semcveli bitebis 
raodenobaTa Tanxvedris Semowmebas. 

arxis warmadobaze gavlenas axdens ara marto monacemebis gadacemis 
siCqare, aramed misi gamtarunarianobac. es parametri gansazRvravs mTel 
gadacemul informaciaSi sasargeblo informaciis wils. am wilis 
gazrda SesaZlebelia monacemebis SekumSvis gziT. sainteresoa, rom 
erTsa da imave modemTan SeiZleba dakavSirdes monacemTa gadacemis, 
SekumSvis da kontrolis protokolebis sxvadasxva kombinaciebi. 

 
sinqronuli kavSiri 

sinqronuli kavSiris uzrunvelsayofad saWiro xdeba damatebiTi 
komponentebis gamoyeneba. Sedegad, aseTi modemebi asinqronulTan 
SedarebiT ufro ZviradRirebulia. 

asinqronuli reJimisagan gansxvavebiT, gadasacemi informacia iyofa 
blokebad – kadrebad, romelTac Tavsa da boloSi sinqronizaciisaTvis 
ematebaT mmarTveli informacia – specialuri simboloebi. radganac 
TiToeuli biti drois gansazRvrul momentebSi anu sinqronulad 
gadaicema, cxadia, sastarto da safiniSo bitebis gamoyeneba saWiro aRar 
aris. 

mimReb mxares xdeba informaciis kontroli. magram Secdomis 
aRmoCenisas informacia adgilze ki ar koreqtirdeba, aramed kadri 
xelaxla gadmoigzavneba gamgzavni kompiuteridan. 

sinqronuli kavSiri cifrul qselebSi gamoiyeneba. mxolod 
Sesabamisi modemis dayeneba aseTi kavSiris uzrunvelyofisaTvis 
sakmarisi ar aris. amis gamo ufro dawvrilebiT gavecnoT satelefono 
xazebis SerCevasTan dakavSirebul sakiTxebs. 

arsebobs ori tipis satelefono xazebi, romelTa meSveobiT 
xorcieldeba modemuri kavSiri: 

komutirebadi xazebi. isini Cveulebrivi satelefono xazebia. 
momxmarebeli TiToeuli seansisaTvis TviTon amyarebs saWiro SeerTebas. 
cifruli kavSirisaTvis gankuTvnili xazebisaTvis SesaZlebelia kavSiris 
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xarisxis amaRleba monacemTa SekumSviT, sinqronuli modemebis 
gamoyenebiT da Sedegad gadacemis siCqaris 56 kilobit/wamamde ayvana. 

gamoyofili (dedicated) xazebi. maT arendirebul (leased) xazebsac 
uwodeben. Seqmnili arian specialurad monacemebis gadasacemad. maTi 
meSveobiT kavSiri uzrunvelyofilia ganuwyvetliv – 24 saaTis 
ganmavlobaSi, ris gamoc arxebis komutireba saWiro aRaraa. miuxedavad 
aRniSnulisa, did manZilebze informaciis gadacemisas komutaciis 
saWiroebas gverds mainc ver avuvliT. magram aseT SemTxvevebSic ki 
komutirebuli arxi momxmareblisaTvis gamoiyureba, rogorc gamoyofili 
xazi da iwodeba virtualur kerZo qselad (VPN). 

gamoyofil xazebSi informaciis gadacemis siCqare farTo diapazonSi 
SeiZleba icvlebodes 56 kilobit/wm-dan – 100 megabit/wamamde. 

 
Soreuli SeRweva 

Soreuli SeRwevas maSin mimarTaven, roca momxmarebels, vTqvaT, 
saxlidan surs organizaciis lokalur qselSi Sesvla da ise muSaoba, 
TiTqos igi samsaxurSi imyofebodes. usafrTxoebis Cveulebrivi wesebis 
dacvis garda, aq SesaZlebelia saWiro gaxdes piris 
identificirebisaTvis damatebiTi xerxebis gaTvaliswinebac. 

marTalia, momxmarebels eqmneba iluzia, TiTqos misTvis araferi 
Secvlila, magram, radganac qselTan dakavSireba modemis meSvebiT xdeba, 
cxadia, serverTan informaciis gacvlis siCqare gacilebiT mcirdeba. 
Tanamedrove qseluri operaciuli sistemebi amgvari wesiT serverTan 
aseulobiT kompiuteris dakavSirebis saSualebas iZlevian. 

Soreuli SeRwevis uzrunvelsayofad lokalur qselSi aucilebelia 
e.w. Soreuli SeRwevis serveris CarTva. Tu «Soreuli» momxmareblebis 
ricxvi didi ar gaxlavT, SeiZleba es funqcia Tavis Tavze aiRos 
lokaluri qselis romelime serverma. saWiroa mxolod masze ramdenime 
modemis mierTeba. 

 
 

nax. 8.1.1-1. RAS–is meSveobiT daSorebuli momxmareblebis 
qselTan mierTeba 
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Soreuli momxmareblebisaTvis lokalur qselSi SeRwevas Zalian 
aadvilebs PPTP «wertilidan-wertilamde» gvirabuli protokolis 
gamoyeneba, radganac am procesSi ukve internetis qseli erTveba. Sedegad, 
bevri funqciis gadabareba xdeba internetisaTvis, iafdeba informaciis 
qselSi gadagzavna, radganac saerTaSoriso satelefono arxebiT 
sargeblobis nacvlad viyenebT provaiderebis mier mowodebul serviss. 

swored es oqmi gamoiyeneba virtualuri kerZo qselebis (VPN) 
daproeqtebis drosac. 

 

8.2. qselebis gafarToeba 

qselebis gasafarToveblad gamoiyeneba Semdegi mowyobilobebi: 

• ganmmeoreblebi 

• xidebi 

• marSrutizatorebi 

• xidi-marSrutizatorebi 

• rabebi 
 
8.2.1. ganmmeoreblebi (repeaters) 

 
did manZilze signalis (impulsis) gadacemis dros igi milevas 

ganicdis. am procesma Secdoma rom ar gamoiwvios, erTi grZeli kabelis 
nacvlad iyeneben dasaSvebi sigrZis mqone kabelis segmentebs, romelTa 
Sorisac Caidgmeba ganmmeorebeli. es mowyobiloba signals aRudgens 
pirvelad saxes da mas erTi segmentidan meoreSi gadaagzavnis. 

aucilebelia, rom ganmmeorebeli orive mxareze qselSi SeRwevis 
erTsa da imave meTods iyenebdes, Tumca dasaSvebia icvlebodes segmentis 
fizikuri saxe. kerZod, erT mxareze segmenti SeiZleba koaqsialur 
kabels warmoadgendes, xolo meore mxareze ki – optikur boWkos. 

mravalportiani  ganmmeorebeli SeiZleba gamovides mravalportiani 
koncetratoris rolSic. 

dabolos, aRvniSnoT, rom  ganmmeoreblebi informacias orive mxares 
gadascemen. 

 
8.2.2. xidebi (bridges) 

 
xidebi asruleben ganmmeoreblebisTvis dakisrebul yvela funqcias. 

magram datebiT maT SeuZliaT paketSi Cadebuli misamarTebis wakiTxva da 
da marSrutizaciis cxrilis meSveobiT dadgena, Tu romel segmentSi 
unda gadaigzavnos paketi. im SEmTxvevaSi, roca cxrilSi saWiro 
misamarTi naCvenebi ar aris, paketi yvela dasaSvebi mimarTulebiT 
igzavneba. 

dasawyisSi marSrutizaciis cxrili carielia. misi Sevseba xdeba 
miRebuli paketebidan informaciis wyaroTa misamarTebis gadmoweris 
safuZvelze. 

aq Zalian mniSvnelovania erTi momenti. Tu gamgzavni da mimRebi 
kompiuterebi erTsa da imave segmentSi imyofebian, paketi sxvagan aRar 
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igzavneba, anu xdeba paketebis filtracia, rac mniSvnelovnad amcirebs 
trafiks. 

ori kabeluri segmentis dasakavSireblad erTi xidia saWiro. magram 
roca erTmaneTs ukavSirdeba ori daSorebuli lokaluri qseli, orive 
mxares unda iqnes gaTvaliswinebuli sinqronuli modemebi da 
daSorebuli xidebi. radganac satelefono kavSiri arc ise saimedoa, 
zrdian marSrutebis ricxvs. specialurad SemuSavebuli algoriTmi am 
marSrutebidan erT-erTs ZiriTadad SearCevs, danarCenebis gamoyeneba 
xdeba maSin, roca am  ZiriTadi gziT sargebloba ver xerxdeba. 

dasasrul, aRvniSnoT, rom ganmmeorebeli muSaobs OSI modelis 
fizikur doneze. xidi ki, romelic ufro meti «inteleqtiT» xasiaTdeba,  
muSaobs arxis, kerZod, masSi SeRwevis qvedoneze. 

  
 
8.2.3. marSrutizatorebi (routers) 

 
marSrutizatorebs kidev ufro meti «inteleqti» gaaCniaT, vidre    

xidebs. isini funqcionireben OSI modelis qselur doneze. 
marSrutizatoris daniSnulebaa gansxvavebuli tipis qselebi, 

romlebic sxvadasxva protokolebiT imarTebian. 
marSrutizatorebis sxva mniSvnelovani funqciebia: 

• gare wyaroebidan miRebuli informaciis safuZvelze 
optimaluri marSrutis dadgena; 

• farTomauwyeblobrivi tipis paketebis filtracia – Tu xidi 
marSrutizaciis cxrilSi ver poulobs mimRebi punqtis 
misamarTs, igi paketebs amravlebs da yvela dasaSvebi 
mimarTulebiT agzavnis,  marSrutizatori ki aseT SemTxvevaSi 
gansazRvravs, romel sxva  marSrutizators unda gadaegzavnos 
paketi. 

aRvniSnoT is faqtic, rom marSrutizatorebi filtracias ukeTeben 
im paketebsac, romlebic araswor qselur misamarTebs Seicaven, rac aseve 
amcirebs qselis gadatvirTvas. 

 marSrutizatorma yovelTvis icis sakuTar segmentSi CarTuli 
kompiuterebis misamarTebi. rac Seexeba gare samyaroSi arsebulT, man 
icis, romel qsels, ufro zustad, romeli qselis  marSrutizators 
mimarTos saWiro kompiuteris misamarTis dasadgenad (es sakiTxi ufro 
dawvrilebiT konkretuli operaciuli sistemebis Seswavlis dros 
ganixileba). 

marSrutizatori iyenebs mxolod e.w. marSrutizebad protokolebs, 
rogoricaa, magaliTad: 

IP, IPX, OSI da sxv. 

umetes SemTxvevaSi marSrutizatorebi, xidebisagan gansxvavebiT, 
«usmenen» qsels da paketebis gadasagzavnad im marSrutebs irCeven, 
romlebic mocemul periodSi naklebad datvirTulia. aseT  
marSrutizatorebs dinamikur marSrutizatorebs uwodrben. Tumca 
arseboben statikuri marSrutizatorebic. maTTvis marSrutizaciis 
cxrilebs Tavisi xeliT adgens qselis administratori. masve ekisreba 
agreTve daniSnulebis adgilebamdec marSrutebis Cveneba. aRsaniSnavia, 
rom marSrutizaciis cxrilis Tavdapirveli konfigurireba dinamikuri 
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marSrutizatorebisaTvisac xeliT xdeba. Semdgom ki, muSaobis procesSi 
xdeba maTi avtomaturad Sevseba. 

dabolos, xazi gavusvaT ZiriTad sxvaobas xidebsa da 
marSrutizatorebs Soris: 

xidi qselebs Soris mxolod erTaderT marSruts adgens, 
marSrutizatori ki ramdenime SesaZlebelidan saukeTesos gansazRvravs. 

SevniSnoT, rom arseboben xidi-marSrutizatorebic (brouter). 
marSrutizebad protokolebTan isini muSaoben rogorc marSruti-
zatorebi, xolo aramarSrutizebadTan (rogoricaa, magaliTad, NetBEUI 
protokoli) – rogorc xidebi. 

 
 8.2.4. rabebi (gateways) 

 
marSrutizatorebsa da xidebTan SedarebiT rabebs kidev ufro 

rTuli funqciebis Sesruleba uwevT. kerZod, isini kurireben 
informaciis gacvlas gansxvavebul garemoTa Soris, rogoricaa, 
magaliTad: 

 Windows 2000 da SNA (IBM firmis damuSavebuli Systems Network 
Architecture). 

TiToeuli garemo xasiaTdeba iseTi TaviseburebebiT, rogoricaa: 

• sakomunikacio protokolebi; 

• monacemTa struqtura da formatebi; 

• gamoyenebuli enebi; 

• arqiteqtura. 

amocanis sirTulis gamo, rogorc wesi, rabis rolis Sesruleba 
ekisreba am mizniT qselSi gamoyofil serverebs. isini specializebulia 
konkretuli tipebis  monacemebis gacvlaze. 

zogjer miRebuli paketebis gardaqmnaSi qselis 7-ve done 
monawileobs,  umetes wilad ki sakmarisia am procesSi mxolod 
gamoyenebiTi donis CarTva. 

 

9. monacemebis gadacema globaluri qselebiT 

rabebis, xidebis da marSrutizatorebis meSveobiT SesaZlebelia 
lokaluri qseli gafarToebuli iqnes iseT globalur qselamde, 
romelic moicavs qalaqs, regions, qveyanas da mTel msofliosac ki. 
amasTan, Cveulebrivi momxmareblisaTvis aseTi qseli (Tu igi kargad aris 
organizebuli) SeiZleba, faqtobrivad, arc gansxvavdebodes lokaluri 
qselisagan, muSaobis moxerxebulobis TvalsazrisiT. 

globaluri qselebis umetesoba warmoadgens sakomunikacio arxebiT 
dakavSirebuli lokaluri qselebis erTobliobas. 

aseTi sakomunikacio arxebis rolSi SeiZleba gamovidnen: 

• komutirebadi satelefono arxebi paketebis komutaciiT; 

• optikuri boWkos kabeli; 

• mikrotalRuri gadamcemebi; 

• kabeluri satelevizio sistemebi (koaqsialur kabelze). 
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radganac globaluri qselebis ageba rigiTi organizaciebisaTvis 

metad rTul da ZviradRirebul saqmes warmoadgens, isini, Cveulebriv, am 
mizniT, arendiT iZenen arxebsa da Sesabamis serviss provaiderebisagan. 

zemoT CamoTvlil arxebSi informaciis gadasacemad gamoiyeneba erT-
erTi teqnologia qvemoT CamoTvlilTagan: 

• analogiuri 

• cifruli 

• paketebis komutacia 

analogiuri kavSiri 

aseTi kavSiris damyarebisas gamoiyeneba satelefono qselis 
komutirebadi xazebi. isini ki Tavdapirvelad sxva mizniT – mxolod 
saubrebis gadasacemad Seiqmna, ris gamoc, cxadia, rom maTi droebiT 
Seqmnil  komutirebul arxSi monacemebis gadacemis saimedooba arc ise 
maRalia. 

gamoyofili analogiuri xazebi 

amgvari xazi yovelTvis mzadaa informaciis gadasacemad (miuxedavad 
imisa, mocemul momentSi mimdinareobs Tu ara seansi). bunebrivia, 
gamoyofili analogiuri xazebiT damyarebuli kavSiri gacilebiT ufro 
saimedoa, magram Zviri jdeba aseTi xazis arenda. 

cifruli kavSiri 

cifruli gadacemebisas modemebis gamoyeneba saWiro aRaraa. 
informacia swrafad da praqtikulad Secdomebis gareSe gadaicema. Tumca 
moiTxoveba, rom xidisa Tu marSrutizatorisagan miRebuli signalebi 
arxSi gadagzavnamde gardaiqmnen cifrul bipolarul signalebad. am 
mizniT gamoiyeneba arxis momsaxure/monacemTa damuSavebis mowyobiloba – 
CSU/DSU. 

ganvixiloT cifruli gadacemis yvelaze ufro popularuli saxeebi: 

T1 – ori wertili (kompiuteri) kavSirdeba gamoyofili xaziT 24 
saaTis ganmavlobaSi 

monacemebis sruli dupleqsuri gacemis uzrunvelsayofad 
gamoiyeneba mavTulebis 2 wyvili. monacemebis gadacemis siCqarea 1,544 
megabiti/wm. 

radganac mTliani arxis arenda Zviri jdeba, xSirad sargebloben 
qvearxis momsaxurebiT – mTeli arxis warmadobis nawiliT. qvearxi 
iwodeba Fractional T1-ad. misi meSveobiT monacemebis gadacema 64 
kilobiti/wm siCqariT xorcieldeba. 

multipleqsirebis reJimSi SesaZlebelia ramdenime qvearxis 
gaerTianeba. am reJimSi arxi iyofa 24  qvearxad. yoveli maTgani wamSi 
gamoikiTxeba 8 000-jer. TiToeuli mimarTvisas arxSi gadaicema 8 biti 
informacia. 

T3 da Fractional T3 – gamoyofili xazebi informacias gadascemen 6 - 45 
megabiti/wm diapazonSi. T3 xazs SeuZlia ramdenime T1 xazis 
Secvla. 
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Switched 56 serviss momxmarebels sTavazoben satelefono kompaniebi. 
igi gulisxmobs monacemebis gadacemas 56 kilobiti/wm siCqariT. 
gamoyofili xazebisagan gansxvavebiT, Tanxis gadaxda xdeba 
mxolod seansis dros gamoyenebuli drois mixedviT. 
abonentebisaTvis orive mxares unda daidges CSU/DSU 
mowyobilobebi. 

 

qselebi paketebis komutaciiT 

did qselebSi, rogorc wesi, gamoiyeneba paketebis komutaciis xerxi. 
misi arsi SemdgomSia: 

Setyobineba iyofa calkeul paketebad, romlebSi arsebul monacemebs 
emateba samsaxurebrivi informacia (misamarTebi da sxv.). TiToeuli aseTi 
paketi mocemuli momentisaTvis optimaluri gziT gadaicema. mimReb 
mxareze xdeba monacemTa sawyisi blokis aRdgena. Tu paketi gzaSi 
daikargs an adgilze damaxinjebuli saxiT mivida, misi gadacema 
ganmeordeba. 

qselebi paketebis komutaciiT gamoirCevian maRalmwarmoeblurobiTa 
da momsaxurebis siiafiT, rac ganpirobebulia kompiuterebis 
inteleqtualizaciis maRali xarisxiT. 

 

virtualuri arxebi 

paketebis komutaciis dros umetes SemTxvevaSi gamoiyeneba 
virtualuri arxebi, rac gulisxmobs mimReb da gadamcem  kompiuterebs 
Soris logikuri kavSirebis jaWvis formirebas. seansis dawyebis win 
kompiuterebi «moilaparakeben», romeli gziT gacvalon informacia, 
rogori unda iyos kavSiris parametrebi. 

virtualur arxebSi informaciis gadasacemad qvesolis gamoyofa 
SeiZleba moxdes rogorc 24 saaTis ganmavlobaSi, aseve mxolod seansis 
manZilze. gamoyofili xazisagan gansxvavebiT, ukanasknel SemTxvevaSi 
Tanxis gadaxda xdeba mxolod «sufTa» samuSao drois mixedviT. 

radganac globaluri qselebis agebis sakiTxi metad mniSvnelovania, 
SevajamoT zemoT moyvanili informacia: 

lokaluri qselebis globalurSi erTiandebian specialuri 
komponentebis  - xidebis, marSrutizatorebis, rabebis an sakomunikacio 
kompaniebis mier mowodebuli servisis meSveobiT. 

monacemTa gasacemad gamoiyeneba 3 tipis teqnologia: 
analogiuri, cifruli, paketebis komutacia. 
analogiuri teqnologia iyenebs satelefono xazebsa da modemebs. 

amasTan, arxebis komutacias es teqnologia mimarTavs punqtebs Soris 
droebiTi kavSiris dasamyareblad, xolo gamoyofil xazebs iyenebs 
mudmivi kavSirisTvis. 

roca punqtebs Soris saWiroa damyardes ufro swrafi da saimedo 
kavSiri, satelefono nacvlad iyeneben cifrul xazebs. maT ki modemebi 
aRar sWirdebaT. cifruli xazebis T1 da T3 saxeobebi iyeneben «wertili 
– wertilTan» SeerTebas. 

Switched 56 cifruli komutirebadi xazia, romliT sargeblobisaTvis 
TiToeuli abonenti iyenebs CSU/DSU mowyobilobas. 
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qselebi paketebis komutaciiT informaciis did manZilebze 
gadasacemad gamoiyeneba. paketebad dayofili monacemebi gadaicema 
virtualuri arxebis meSveobiT – fizikuri arxidan gatarebis zoli 
gamoiyofa momxmareblis moTxovnis Sedegad. 

 
zemoT ganxiluli teqnologiebi sabazo gaxlavT. maT safuZvelze 

igeba ufro konkretul moTxovnebze gaTvlili, gaumjobesebuli saxis 
teqnologiebi, rogorebicaa, magaliTad: 

X.25 
Frame relay 
ATM 
ISDN 
DSL 
ADSL 
FDDI 
SONET da sxv. 

zogierTi maTgani informaciis gadacemis gansakuTrebulad maRal 
siCqares uzrunvelyofs. magaliTad, FDDI (Fiber Distributed Data Interface) 
optikur-boWkovani gamtaris meSveobiT monacemebs gadascems 100 
megabiti/wm siCqariT, xolo SONET (Synchronous Optical Network) aseve  
optikur-boWkovan teqnologiaze dayrdnobiT uzrunvelyofs wamSi 
gigabaitze meti moculobis informaciis gadacemas. 

dasasrul, aRvniSnoT, rom qselebis Sesaxeb kidev mravali Teoriuli 
da praqtikuli sakiTxi SeiZleba ganvixiloT. bevri maTgani damuSavebuli 
iqneba ukve konkretuli operaciuli sistemebisa da internetis  
Seswavlis dros. 

 

 
 
 
 
 


