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Sesavali 

 

ukve ramdenime aTeuli welia, rac adamianebi iyeneben 

kompiuterul qselebs, romlebic uzrunvelyofs kavSirs  

momsaxure personals, kompiuterebsa da serverebs Soris. 

miuxedavad amisa, ufro da ufro igrZnoba tendencia imisa, 

rom farTod iqnas gamoyenebuli umavTulo qselebi. 

dRevandel realobaSi xelmisawvdomia umavTulo inter-

feisebi, romlebic iZleva qseluri momsaxureobebis 

gamoyenebis saSualebas. magaliTad, momxmarebels SeuZlia 

eleqtronul fostasTan muSaoba da WEB-gverdebis daTva-

liereba, damoukideblad imisa, Tu sad imyofeba igi. 

umavTulo qselebi adamianebs saSualebas aZlevs 

gaafarTovon TavianTi samuSao adgilebi da amis Sedegad 

miiRon bevri upiratesoba. momxmarebelTa umravlesobas, 

personaluri kompiuterebisa da nouTbuqebis saSualebiT, 

martivad SeuZlia gamoiyenos saerTo internet-kavSirebi 

yovelgvari mavTulebis gayvanis gareSe. swored umavTulo 

qselebis komponentebze da teqnologiebze, da maT 

usafrTxoebaze, rac aseTi sistemebis realizebis saSualebas 

iZleva, iqneba saubari. 
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Tavi I. umavTulo samyaro 

 

umavTulo qselebi adamianebis cxovrebaSi, sadac ar 

unda imyofebodnen isini _ samsaxurSi, saxlSi an 

sazogadoebrivi TavSeyris adgilebSi, did rols TamaSobs. 

Tundac maSin, roca umavTulo qseli iqmneba martivi mizniT 

_ uzrunvelyos kavSiri adamiansa da informaciis wyaros 

Soris mavTulebis gamoyenebis gareSe, saWiroa gaverkveT 

umavTulo qselebis ZiriTad koncefciaSi, ganvixiloT 

ZiriTadi gansazRvrebani, Semdeg ki vnaxoT, Tu rogor 

muSaobs isini da ra sargebloba SeuZlia moitanos ama Tu im 

SemTxvevebSi. 

 

 

 

1.1. umavTulo qselebis klasifikacia 

 

umavTulo qselebi adamianebs saSualebas aZlevs 

daukavSirdnen da miiRon kavSiris nebarTva sxvadasxva 

sistemasTan da informaciasTan, Seamowmon eleqtronuli 

fosta da daaTvalieron WEB-gverdebi, yovelgvari mav-

Tulebis gamoyenebis gareSe, miuxedavad imisa, Tu sad 
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imyofeba adamiani _ Senobis gareT, qalaqgareT an msoflios 

nebismier wertilSi. 

umavTulo qselebi mravali welia arsebobs Cvens 

garSemo. umavTulo kavSiris primitiul formas SeiZleba 

mivakuTvnoT gemebs Soris morzes anbaniT informaciis 

gadacema specialuri Suqurebis saSualebiT (aseTi meTodi 

iyo da rCeba zRvaSi informaciis gadacemis ZiriTad 

formad). ra Tqma unda, popularuli mobiluri telefonebi, 

romlebic adamianebs saSualebas aZlevs did manZilze  

daamayron erTmaneTTanANkavSirebi, agreTve SeiZleba 

mivakuTvnoT umavTulo kavSirebis jgufs.  

arsebobs umavTulo kavSirebis sxvadasxva saxeoba, 

magram umavTulo qselebis ZiriTad Taviseburebad iTvleba 

is, rom kavSiri myardeba kompiuterul mowyobilobebs 

Soris. aseTebs miekuTvneba: personaluri cifruli 

damxmareebi (Personal digital assistance, PDA), nouTbuqebi, 

personaluri kompiuterebi, serverebi da printerebi. 

kompiuterul mowyobilobebSi igulisxmeba iseTebi, 

romelsac gaaCnia procesorebi, mexsiereba da romelime 

qselTan reagirebis saSualeba. saerTod, mobiluri 

telefonebi ar miekuTvneba kompiuteruli mowyobilobebis 

ricxvs, magram uaxles telefonebs gaaCnia gansazRvruli 

gamoTvliTi saSualebebi da qseluri adapterebi. aqedan 

gamomdinare, yvelaferi midis imisken, rom uaxloes moma-



 9

valSi eleqtronuli mowyobilobebis umravlesoba 

aRiWurveba umavTulo qselebSi CarTvis SesaZleblobebiT. 

rogorc Cveulebrivi qselebi, romlebic dafuZnebulia 

mavTulebis gamoyenebaze, aseve-umavTulo qselebic, infor-

macias gadascems kompiuterul mowyobilobebs Soris. es 

informacia SeiZleba warmodgenili iqnas sxvadasxva saxiT: 

eleqtronuli fosta, WEB-gverdi, monacemTa bazebis 

Canawerebi, videos nakadi an xmovani Setyobineba. umravles 

SemTxvevaSi umavTulo qselebi monacemebs (data) gadascems 

eleqtronuli fostis saSualebiT da failebis saxiT. 

umavTulo qselebis maxasiaTeblebis gaumjobesebasTan 

dakavSirebiT, SesaZlebelia videosignalebis gadacema, 

agreTve- satelefono kavSirebis uzrunvelyofa. 

momxmareblebis, serverebisa da monacemTa bazebis 

urTierTqmedebis uzrunvelsayofad umavTulo qselebi, 

rogorc gadamcemi saSualeba, iyenebs radiotalRebs an 

infrawiTel (iw) diapazons. informaciis gadacemis es 

areali uxilavia adamianisaTvis. dReisaTvis mwarmoeblebis 

umravlesoba qseluri interfeisis platebs (network interface 

card, NIC), romlebic qseluri adapterebis saxiTaa cnobili, 

da antenebs kompiuterul mowyobilobebSi integrirebas 

ukeTeben iseTi saxiT, rom isini SeumCnevelia momxma-

reblebisaTvis. yovelive es  umavTulo mowyobilobas ufro 

mobilurs da moxerxebuls xdis gamoyenebaSi. 
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umavTulo qselebs, romlebic uzrunvelyofs kavSirs 

sxvadasxva zomis fizikur zonaSi, yofen sxvadasxva kate-

goriebad: 

_ umavTulo personaluri qseli (wireless personal-area  

    network, PAN); 

_ umavTulo lokaluri qseli (wireless lokal-area  

     network, LAN); 

_ umavTulo regionaluri qseli (wireless metropolitan- 

     area network, MAN); 

_ umavTulo globaluri qseli (wireless wide-area  

     network, WAN); 

(cxrili 1.1)-Si mocemulia umavTulo qselebis nairsa-

xeobebis mokle aRwera. umavTulo qselebis yvela saxeobas 

gaaCnia Taviseburebebi, risi wyalobiTac dakmayofilebulia 

TiToeulisadmi wayenebuli sxvadasxva moTxovna.  

cxrili 1.1. umavTulo qselebis nairsaxeobebi 

saxeoba 
moqmedebis 

sfero 
Tvisebebi standarti 

umavTulo 

personaluri 

qseli 

momxmarebelTan 

uSualo 

siaxlove 

saSualo 
Bluetooth, 

IEEE 802.15, 
IRDA 

umavTulo 

lokaluri 

qseli 

Senobis 

farglebSi 
umaRlesi 

IEEE 802.11 
Wi-Fi 

umavTulo 

regionaluri 

qseli 

qalaqis 

farglebSi 
umaRlesi IEEE 802.16 

umavTulo 

globaluri 

qseli 

mTel 

msoflioSi 
dabali 

fiWuri 

sistemebi 
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1.1.1. umavTulo personaluri qselebi 

 

umavTulo personaluri qselebi gamoirCeva infor-

maciis patara manZilze gadacemiT (17 metramde), rac maT  

idealurs xdis Senobis patara teritoriaze an 

`personalur zonaSi~ gamosayeneblad(nax. 1.1). umavTulo 

personaluri qselebis Tvisebebi aris saSualo, informaciis 

gadacemis siCqare ar cildeba 2 mb/w-s. bevr situaciaSi 

umavTulo personaluri qselebi warmatebiT cvlis 

mavTulian qselebs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1.1. umavTulo personaluri qseli uzrunvelyofs kompiuterul 

mowyobilobebs Soris informaciis gadacemas patara manZilze 
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aseTi saxis qsels SeuZlia uzrunvelyos, magaliTad, 

monacemTa umavTulo sinqronizacia PDA momxmarebelze da 

mis peronalur kompiuterze an nouTbuqze. analogiurad 

SesaZlebelia umavTulo kavSiri printerTan. kompiuterul 

mowyobilobebs Soris mavTuliani qselebiT SeerTebis 

umavTulo qselebiT Secvla metad seriozuli upiratesobaa, 

rac mniSvnelovnad aadvilebs kompiuteruli mowyobilobebis 

samontaJo samuSaoebs aucileblobis SemTxvevaSi maTi sxva 

adgilas gadatanis drosac. 

umavTulo personaluri qselebis mimReb-gadamcemebis 

(transceiver) umetesoba gamoirCeva kompaqturi zomiT da 

sWirdeba mcire simZlavre, rac maT efeqturs xdis patara 

samomxmareblo mowyobilobebTan mimarTebaSi, agreTve 

saSualebas aZlevs kompiuterul mowyobilobebs didi xani 

imuSaos erT batareaze. yovelive es momxmarebels icavs 

akumulatoris xSirad datenvisagan. garda amisa, mcire 

gamoyenebadma simZlavrem ganapiroba umavTulo personaluri 

qselebis warmatebiT danergva mobilur telefonebSi da 

PDA-Si. telefons SeuZlia uwyvetad urTierTqmedebdes 

PDA-s satelefono wignTan. Aseve, telefonze saubris an 

musikis mosmenisas, romelic cifruli saxiTaa Cawerili 

PDA-ze, SesaZlebelia gamoyenebuli iqnes yursasmenebi. 

yovelive es SesaZlebelia mavTulebis gamoyenebis gareSe. 
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umavTulo personalur qselebs SeuZlia uzrunvelyos 

nouTbuqebisa da personaluri kompiuterebis urTierTqmedeba 

im mizniT, rom erToblivad CaerTon internetSi. aseTi 

qselebis moqmedebis areali ganisazRvreba erTi oTaxiT. 

umavTulo personaluri qselebis umravlesobaSi 

informaciis gadacemisaTvis gamoiyeneba radiotalRebi. aseTi 

specifikaciiT, romelic dafuZnebulia Bluetooth-ze, regla-

mentirebulia umavTulo personaluri qselebis muSaoba 2,4 

gh diapazonze, maZnili - 17 metramde, gadacemis siCqare _ 

2mb/w. 

umavTulo personaluri qselebisTvis  standartad 

iTvleba 802.15. aSS-s cnobilma sainJinro institutebma 

eleqtroteqnikisa da eleqtronikis dargSi (Institute of 

Electrical and Electronics Engineers, IEEE) TavianT standart 

802.15-Si umavTulo personaluri qselebisTvis CarTes 

specifikacia Bluetooth. aseTi teqnologia uzrunvelyofs 

saimedo da xangrZliv gadawyvetas iseTi kompiuteruli 

mowyobilobebisTvis, romlebic SeerTebulia patara zonaSi, 

mcire manZilze. 

zogierT umavTulo personalur qselebSi informaciis  

erTi wertilidan meoreSi gadasacemad gamoiyeneba (iw) 

gamosxiveba. aseTi specifikacia, romelic dafuZnebulia (iw) 

diapazonze (Infrared Data Association, IrDA), reglamentirebas 

ukeTebs mimarTuli (iw) sxivebis gamoyenebas informaciis  1 
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metramde manZilze gadasacemad, gadacemis siCqare _ 4mb/w. 

aseTi xerxiT informaciis gadacemis upiratesoba aris 

is,rom icavs mas radioxarvezebisgan, magram kompiuteruli 

mowyobilobebis ganlageba aucilebelia erTmaneTis pirispir 

axlo manZilze.  

umavTulo personaluri qselebis teqnologiebisa da 

komponentebis Sesaxeb dawvrilebiT iqneba saubari II TavSi. 

 

 

 

 

1.1.2. umavTulo lokaluri qselebi 

 

umavTulo lokaluri qselebi gamoirCeva maRali 

TvisebebiT. is uzrunvelyofs informaciis gadacemas ofisSi 

da ofiss gareT, romelic ganlagebulia erT did SenobaSi 

(nax. 1.2). aseTi qselebis momxmareblebi Cveulebriv iyeneben 

PDA-ebs, nouTbuqebs da personalur kompiuterebs didi 

ekranebiT da procesorebiT, romlebsac gaaCniaT did 

sistemebTan muSaobis unari. aseTi qselebi sruliad 

akmayofilebs moTxovnebs, romlebic wayenebulia aseTi tipis 

kompiuteruli mowyobilobebis SeerTebis parametrebisadmi.  

 



 15

 

 

nax. 1.2. umavTulo lokaluri qselebi uzrunvelyofs kompiuterul 

mowyobilobebs Soris informaciis gadacemas Senobis farglebSi 

 

mTel rig organizaciebSi, magaliTad, umavTulo 

lokaluri qseli gamarTulia im mizniT, rom man 

uzrunvelyos nouTbuqebidan wvdoma korporatiul 

sistemebze. aseTi saxis sistemebSi momxmarebels, 

romelic,vTqvaT, imyofeba sakonferencio darbazSi an Senobis 

sxva adgilas, Tavisuflad SeuZlia gamoiyenos qseluri 

momsaxureobebi, romelic exmareba mas Tavisi valdebulebebis 

efeqturad SesrulebaSi. 
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umavTulo lokaluri qselebi martivad uzrunvelyofs 

im Tvisebebs, romlebic aucilebelia maRali donis 

sistemebis uwyvetad SesrulebisaTvis. aseTi qselis 

momxmareblebs serveridan SeuZliaT miiRon didi moculobis 

eleqtronuli fosta an videos nakadi. 54 mb/w siCqariT 

gadacemis dros umavTulo lokaluri qselebi sruliad 

akmayofilebs  yvela saofise sistemis moTxovnebs. 

umavTulo lokaluri qselebi Tavisi TvisebebiT, 

komponentebiT da operaciebis SesrulebiT waagavs Ethernet-is 

tipis tradiciul mavTulian lokalur qselebs. dRes-

dReobiT umavTulo lokaluri qselebis adapterebi 

nouTbuqebis umravlesobaSia CaSenebuli.  

umavTulo lokaluri qselebisTvis  standarti aris 

IEEE 802.11. arsebobs am standartis sxvadasxva versia, 

romelic informaciis gadacemas uzrunvelyofs 2,4 da 5 gh 

diapazonSi. aseTi standartis ZiriTadi problema 

mdgomareobs imaSi, rom igi ver uzrunvelyofs sxvadasxva 

versiis mqone kompiuteruli mowyobilobebis urTierT-

qmedebas. magaliTad, kompiuteruli mowyobilobis 

adapterebi, romlebic Seesabameba 802.11a standartis 

umavTulo lokalur qselebs, ver ukavSirdeba kompiuterul 

mowyobilobebs, romlebic Seesabameba 802.11b standarts. 

arsebobs kidev sxva problemebi am standartTan 
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dakavSirebiT, rogoricaa, magaliTad, usafrTxoebis arasa-

kmarisi zomebi. 

imisaTvis, rom moixsnas 802.11 standartTan 

dakavSirebuli zemoaRniSnuli problemebi, organizaciam 

"aliansi Wi-Fi" yvela Sesabamisi funqcia Seiyvana erT 

standartSi, romelic cnobilia saxelwodebiT _ Wireless 

Fidelity (Wi-Fi). aqedan gamomdinare, Tu romelime kompi-

uteruli mowyobiloba Seesabameba standart Wi-Fi-s, maSin 

maTi urTierTqmedeba garantirebulia. 

umavTulo lokaluri qselebis teqnologiebisa da 

komponentebis Sesaxeb dawvrilebiT iqneba saubari III TavSi. 

 

 

 

 

1.1.3. umavTulo regionaluri qselebi 

 

umavTulo regionaluri (qalaquri) qselebi emsaxureba 

qalaqSi Semaval zonebs. umravles SemTxvevaSi sistemis 

realizaciis dros saWiroa fiqsirebuli SeerTeba. 

magaliTad, saavadmyofoSi aseTi qseli uzrunvelyofs 

ZiriTad korpussa da mocilebul klinikebs Soris monacemTa 

gadacemas. aseve, energetikul kompanias qalaqis masStabiT 

SeuZlia gamoiyenos aseTi tipis qselebi ZiriTad Senobasa da 
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mocilebul energetikul punqtebs Soris dasakavSireblad. 

Sedegad, umavTulo regionaluri qselebi daakavSirebs 

arsebul qselur infrastruqturebs, an saSualebas miscems 

mobilur momxmareblebs daukavSirdnen ukve arsebul qselur 

infrastruqturas (nax. 1.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 1.3. umavTulo regionaluri qselebi qalaqis masStabiT uzrunvelyofs 

mocilebuli Senobebis kavSirs internetTan 

 

 

 

  

 

Internet
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umavTulo internetis momsaxurebis momwodeblebi 

(Wireless Internet Service Provider, WISP) momxmareblebs 

qalaqis masStabiT warmoudgenen umavTulo regionalur 

qselebs, romlebic uzrunvelyofs mudmiv umavTulo kavSirs 

mocilebul Senobebs Soris. msgavs qselebs gaaCnia arsebiTi 

upiratesoba Cveulebriv mavTulian qselebTan SedarebiT,  

rogoricaa,magaliTad, cifruli saabonento xazebi (Digital 

Subscriber Line, DSL), vinaidan xSir SemTxvevaSi misi 

damontaJeba did ekonomiur xarjebTanaa dakavSirebuli.   

umavTulo regionaluri qselebis Tvisebebi  

sxvadasxvaa. kavSirs, romelic iyenebs (iw) teqnologias, 

SeuZlia uzrunvelyos informaciis gadacema siCqariT _ 100 

gb/w da metic, xolo radioarxebis SemTxvevaSi gadacemis 

siCqarea 100 kb/w. Tvisebebi damokidebulia imaze, Tu ra 

arCevani gakeTda sxvadasxva teqnologiidan da komponentidan. 

samomxmareblo bazari gvTavazobs sxvadasxva dapa-

tentebul gadawyvetilebas umavTulo regionaluri 

qselebisTvis, magram mwarmoeblebi yovelTvis eyrdnobian 

standartebs. zogierTebi momwodebeli iyenebs standart 

802.11 umavTulo regionaluri qselebis SeqmnisTvis, magram 

aseTi standartis sistemebi optimaluria da akmayofilebs 

moTxovnebs Senobis SigniT. maT SeuZlia Senobis gareT 

kavSiris damyareba mimarTuli antenebis daxmarebiT. 
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dReisaTvis kompaniebis umravlesoba irCnevs sistemebs 

standartiT IEEE 802.16. es SedarebiT axali standartia.  

didi xani ar aris, rac am standartis Sesabamisi produqcia 

gamoCnda bazarze.  

 

 

 

 

 

 

1.1.4. umavTulo globaluri qselebi 

 

umavTulo globaluri qselebi uzrunvelyofs info-

rmaciasTan wvdomas qveynisa da kontinentis masStabiT. Tu 

vixelmZRvanelebT ekonomikuri gaTvlebiT, sateleko-

munikacio kompaniebi danergaven ZviradRirebul umavTulo 

globaluri qselebis infrastruqturas, romelsac SeeZleba 

uzrunvelyos uamrav momxmarebelss Soris kavSiri did 

manZilze. aseTi danergvis danaxarjebi SeiZleba  gadana-

wilebul iqnas momxmareblebs Soris, aqedan gamomdinare, 

saabonento gadasaxadi ar iqneba maRali. 

umavTulo globalur qselebs gaaCnia moqmedebis 

SeuzRudavi areali, romelic uzrunvelyofilia sateleko-

munikacio kompaniebis mier (nax. 1.4). 
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nax. 1.4. umavTulo globaluri qselebi uzrunvelyofs  

kavSirs mTels msoflioSi 

 

satelekomunikacio operatorebis mier miRweuli 

SeTanxmebebi roumingTan dakavSirebiT SesaZlebels xdis 

kavSirebis did manZilze damyarebas da uzrunvelyofs 

monacemebis swraf gadacemas mobilur momxmareblebs Soris. 

mxolod erT satelekomunikacio kompaniasTan angariS-

sworebis Semdgom momxmarebels umavTulo globaluri 

qselebis meSveobiT msoflios nebismieri wertilidan 

Web-Server 
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SeuZlia kavSiris damyareba internetis sxvadasxva 

momsaxureobebTan. 

umavTulo globaluri qselebis Tvisebebi (maxa-

siaTeblebi) maRali ar aris. monacemTa gadacemis tipiuri 

siCqare Seadgens 56 kb/w, xandaxan 170 kb/w-mde, magram 

Seqmnilia specialuri Web-portalebi, romlebic  

informaciuli nakadebis efeqturad gadacemis saSualebas 

iZleva. 

monacemebis gadacemis siCqare erT momxmarebelze 

gadaangariSebisas  umavTulo globalur qselebSi maRali ar 

aris, magram misaRebia patara mowyobilobebisTvis (mobiluri 

telefoni, PDA), romlebic ekuTvniT momxmareblebs da 

saWiroebs aseTi qseliT kavSirs. mobiluri telefonebis 

patara ekrani da SezRuduli gamoTvliTi saSualebebi ar 

saWiroebs qselis maRal Tvisebebs. videogamosaxulebis 

gadacema mobiluri telefonis patara ekranze SesaZlebelia 

informaciis gadacemis patara siCqaris drosac. 

specialuri sistemebi, romlebic axasiaTebs umavTulo 

globalur qselebs, uzrunvelyofs momxmareblis wvdomas 

internetTan,korporatiul sistemebTan da eleqtronuli 

fostis miReba-gadacemas, miuxedavad imisa, Tu sad imyofeba 

momxmarebeli _ ofisSi, saxlSi Tu Senobis gareT. 

magaliTad, qselis abonentebs Tavisuflad SeuZliaT 

daamyaron kavSiri taqsiT mgzavrobis an qalaqSi gaseirnebis 
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drosac. umavTulo globalur qselebs SeuZliaT 

funqcionireba iseTi adgilebidan, saidanac sxva tipis 

qselebisTvis  wvdoma SeuZlebelia, ris gamoc momxmarebeli 

teritoriulad SezRuduli ar aris. 

umavTulo globaluri qselebisTvis arsebobs 

ramodenime konkurentunariani da mudmivad ganviTarebadi 

standarti. yvelaze Zveli standarti aris cifruli 

monacemebis paketebis mobilur sistemaze gadacemis 

standarti (Cellular Digital Packet Data,CDPD). magram es 

sistema ukve gamodis moxmarebidan, vinaidan satele-

komunikacio operatorebi gadadian telekomunikaciis mesame 

Taobis sistemebze (third generation, 3G), romlebsac SeuZlia 

monacemebis gadacema iseTi siCqariT, romelic izomeba mb/w-

ebSi. 

umavTulo globaluri qselebis danergvasTan 

dakavSirebuli erT-erTi problemaTagani aris is, rom mas ar 

SeuZlia  kargi kavSiriT uzrunvelhyos   romelime SenobaSi 

myofi momxmareblebi, vinaidan am qselis infrastruqturis 

elementebi mdebareobs Senobis gareT, da radiosignalebi 

SenobaSi SesamCnevad sustdeba. Sedegad, umavTulo 

globaluri qselebis momxmareblebs, romlebic imyofebian 

SenobaSi, SeuZliaT saerTod dakargon kavSiri, an ukeTes 

SemTxvevaSi, kavSiris Tvisebebi SesamCnevad gauaresdeba. 

zogierTi satelekomunikacio kompania  umavTulo glo-
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baluri qselebis sistemebs  SenobaSi amontaJebs, magram 

yovelive es did xarjebTanaa dakavSirebuli da teqnikurad 

yovelTvis gamarTlebuli ar aris. 

 

 

 

 

1.1.5. sazRvrebis dadgena 

 

umavTulo personaluri, lokaluri, regionaluri da 

globaluri qselebi  urTierTSemavsebelian da akmayofilebs 

sxvadasxva moTxovnas, magram zogjer Znelia ganasxvavo erTi 

qseli meorisgan. magaliTad, umavTulo lokalur qsels 

Senobis SigniT SeuZlia uzrunvelyos urTierTkavSiri PDA-

sa da personalur kompiuters Soris, analogiurad imisa, 

rogorc amas asrulebs umavTulo personaluri qseli. 

miRebuli teqnologiebi da standartebi saSualebas 

gvaZlevs mkafiod davadginoT umavTulo qselebis sxvadasxva 

saxeobas Soris gansxvavebani. umavTulo personaluri 

qselebi ZiriTadad Seesabameba IEEE 802.15 standarts (an 

Bluetooth), umavTulo lokaluri qselebi _ IEEE 802.11 

standarts (an Wi-Fi) da a.S. mTavaria is, rom umavTulo 

qselis gamarTvis dros, saWiroa mTlianad ganisazRvros 
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sistemis mimarT wayenebuli moTxovnebi da airCes iseTi 

saxeoba, romelic yvelaze kargad Seesabameba maT. 

momxmareblis TvalsazrisiT rom vimsjeloT momaval 

perspeqtivebze, maSin umavTulo qselebis saxeobebs Soris 

arsebuli sazRvrebi unda waiSalos. ukve Seqmnilia 

kompiuteruli mowyobilobebis specialuri qseluri 

adapterebi, romelTac gaaCnia umavTulo qselebis sxvadasxva 

saxeobis muSaobisadmi mxardaWera. magaliTad, turistebs an 

biznesmenebs SeiZleba hqondeT Tanamedrove mobiluri 

telefoni, romelic urTierTqmedebs rogorc umavTulo 

lokalur qselTan, aseve- umavTulo globalur qselTan. 

yovelive es uzrunvelyofs umavTulo kavSirs, aqedan 

gamomdinare, magaliTad, momxmarebeli, romelic imyofeba 

aeroportis SenobaSi, muSaobs Tavis eleqtronul 

fostasTan, romelic iyenebs saerTo kavSiris mqone 

umavTulo lokalur qsels, Semdeg, mgzavrobis dros, 

urTierTqmedebs sxva saxis momsaxureobasTan, romelic 

dafuZnebulia mobiluri qseliT monacemebis gadacemasTan. 
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1.2. umavTulo qselebis gamoyenebis sferoebi 

 

umavTulo qselebs gaaCnia mxardaWera iseTi uamravi 

sistemis mimarT, romelic xelsayrelia momxmareblebisTvis 

imiT, rom uzrunvelyofs maT mobilurobas da kavSiris 

maRal saimedoobas, gansxvavebiT mavTuliani sadenebis 

xarvezebisagan. ufro metic, bevr SemTxvevaSi umavTulo 

qselebis gamoyeneba zrdis Sromis nayofierebas da amcirebs 

iZulebiTi umoqmedobis periods, romelic warmoiSveba 

mavTuliani qselebis gamoyenebisas. umavTulo qselebis 

teqnologiebis umravlesobis gamoyenebas ar Wirdeba 

licenzia, rac  maT gamarTvas martivs da ekonomiurad 

xelsayrels xdis. 

 

 

 

 

1.2.1. ZiriTadi konfiguraciebi 

 

umravles SemTxvevaSi umavTulo qseli _ es aris 

gafarToeba romelime ukve arsebuli mavTuliani qselisa. am 

SemTxvevaSi momsaxure personals SeuZlia Seasrulos 

misTvis gansazRvruli davaleba ise, rom TviTonve SearCios 

misTvis optimaluri adgili am davalebis Sesasruleblad da 
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dadges ara iq, sadac mas aqvs wvdoma mavTulian qselTan. 

magaliTad, sawyobis momsaxure personals SeuZlia 

gamoiyenos umavTulo xelis mowyobiloba, raTa moaxdinos 

satvirTo avtomobilidan gadmotvirTuli nivTebis skanireba, 

nacvlad imisa,rom amoiweros nivTebis nomrebi mis 

personalur kompiuterSi , romelic dgas Senobis 

romeliRac adgilas, sawyobidan moSorebiT, Setanis mizniT. 

ra Tqma unda, aseTi midgoma ufro efeqturia. 

ganvixiloT sxva situacia _ specializebuli 

umavTulo qseli, romelic mTlianad gamoricxavs raime 

mavTulis gamoyenebis aucileblobas. magaliTad, maSvel 

razms, romelic misulia aviakatastrofis adgilas, SeuZlia 

swrafad gamarTos droebiTi umavTulo qseli. maSveli 

razmis yvela wevris kompiuteruli mowyobiloba 

urTierTkavSirSi iqneba erTmaneTTan, aqedan gamomdinare, 

nebismier maTgans eqneba aviakatastrofasTan dakavSirebul 

aucilebel informaciasTan centralizebuli wvdomis 

SesaZlebloba. 

sistemebi, romlebTanac wvdoma SesaZlebelia umavTulo 

qselebis saSualebiT, momxmareblebs SeiZleba warmoudges 

individualurad an Riad. magaliTad, kompanias, romelic 

piradi moxmarebisTvis marTavs umavTulo qsels, aseT 

qselze dadebuli aqvs garkveuli SezRudvebi. rogorc wesi, 

wvdoma aqvT mxolod kompaniis TanamSromlebs. imisaTvis, rom 
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mxolod avtorizebul momxmareblebs hqondeT wvdoma aseT 

qselTan, kompaniebi yovelTvis iReben usafrTxoebis zomebs. 

sxva mxriv, saerTo kavSiris mqone qselebi uzrunvelyofs 

Ria wvdomas Tavis resursebTan. magaliTad, biznesmens 

SeuZlia gamoiyenos aeroportis umavTulo qseli internetSi 

Sesasvlelad. aseTi `cxeli~ Tavisufali wvdomis mqone 

zonebi aris yvela aeroportSi, sastumroSi da sxva iseT 

adgilebSi, sadac aris amis aucilebloba. 

 

 

 

 

 

1.2.2. internetTan kavSiri 

 

umavTulo qselis gamarTvis erT-erTi ZiriTadi mizezi 

aris is, rom erToblivad iqnas gamoyenebuli erTi 

maRalsiCqariani arxi internetTan kavSirisaTvis. aseTi saxiT 

dakonfigurirebul qselSi yvela ofisis an ojaxis wevrs 

SeuZlia gamoiyenos erTi maRalsiCqariani kavSiri, romelic 

uzrunvelyofilia kabeluri modemiT an cifruli saabonento 

xaziT (Digital Subscriber Line, DSL). aseTi praqtika miRebulia 

da ekonomias ukeTebs saxsrebs, vinaidan umravlesobas 
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erTdroulad SeuZlia internetTan kavSiri, miuxedavad imisa, 

Tu ofisis an binis ra adgilas imyofeba momxmarebeli. 

aseT situaciaSi umavTulo qsels gaaCnia amaRlebuli 

drekadoba imitom, rom nebismier dros masSi SeiZleba 

SeviyvanoT axali samuSao sadguri, mavTulebis gayvanis 

gareSe. Aaseve,  Tavisuflad SegviZlia  umavTulo qselSi 

CarTuli personaluri kompiuterebis, printerebis da 

serverebis erTi adgilidan meoreze gadaadgileba. 

kompania, romelsac gaaCnia umavTulo qseli, saSu-

alebas aZlevs momsaxure personals, romelic imyofeba 

kompaniis teritoriis gareT, agreTve, ofisSi misul 

kompanionebs, romelTac gaaCniaT kompiuteruli mowyobiloba, 

swrafad CaerTon kompaniis qselSi minimaluri dakonfi-

gurirebis Sedegad. momsaxure personalis mier internet-

resursebis gamoyeneba, rodesac igi imyofeba Senobis gareT, 

mniSvnelovnad zrdis mwarmoeblurobas. Aseve, ofisSi misul 

kompanions SeuZlia gaxsnas Tavisi nouTbuqi da miiRos 

wvdoma eleqtronul fostasTan an misTvis saWiro internet-

sistemebTan. 
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1.2.3. Setyobinebis gadacema mavTulebis gareSe 

 

erT-erTi saukeTeso saSualeba isaa, rom umavTulo 

qselebi uzrunvelyofs Setyobinebis gadacemas, gansa-

kuTrebiT  iseT situaciebSi, roca momsaxure personalma  

mudmivi kavSiri unda iqonios erTmaneTTan. umavTulo 

lokalur qsels, romelSic gaTvlilia xmovani kaSiris 

damyarebis xelSewyoba, SeuZlia srulad Secvalos 

tradiciuli satelefono mavTuliani sistema erT did 

SenobaSi (nax. 1.5). umavTulo lokaluri qseli 

uzrunvelyofs xmovani Setyobinebebisa da monacemebis 

gadacemis srul mobilurobas mcire saeqspluatacio 

xarjebiT. 

 

 

 

 

 

 

 
 

 

nax. 1.5. umavTulo lokaluri qseli uzrunvelyofs  

SenobaSi satelefono kavSiris infrastruqturas 

umavTulo  

lokaluri 

qseli   
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magaliTad, savaWro qselis momsaxure personals 

SeuZlia gaarkvios momxmareblisTvis saWiro produqciis 

adgilmdebareoba an Caataros inventarizacia specialuri 

umavTulo telefonis saSualebiT, romelic CarTulia 

umavTulo lokalur qselSi. aseve, qsels unda SeeZlos 

Strix-kodebis gadacemis uzrunveyofa, romelic saWiroa 

inventarizaciis Catarebis dros an fasis gansazRvrisaTvis 

umavTulo xelis skanerebis meSveobiT.  sakmarisia, kompanias 

gamarTuli hqondes mxolod erTi satelekomunikacio 

sistema, romelic uzrunvelyofs Setyobinebebisa da mona-

cemebis gadacemas,rom SesaZlebeli gaxdes saeqsploatacio 

xarjebis Semcireba. 

Analogiurad, kompaniis mflobels umavTulo 

lokaluri qselis gamarTviT SeuZlia uzrunvelyos Sida 

satelefono kavSiri. es aZlevs momsaxure personals imis 

SesaZleblobas, rom mudmivad iqonion telefonebi da 

Senobis nebismier adgilas yofnis dros upasuxon 

satelefono zarebs. 

 

 

1.2.4. maragebis marTva 

 

kompaniebis umravlesoba warmoebis procesebis marTvi-

saTvis warmatebiT iyenebs umavTulo lokalur qselebs, rac 
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amcirebs saeqspluatacio xarjebs. vinaidan mwarmoebel 

mowyobilobebsa da mTavar mmarTvel sistemas Soris kavSiri 

myardeba mavTulebis gamoyenebis gareSe, kompanias nebismieri 

adgilidan da nebismier dros SeuZlia reorganizacia 

gaukeTos SerCevis process. 

umavTulo lokaluri qselebis daxmarebiT 

inventarizaciis monacemebis ganaxleba mimdinareobs realur 

droSi, ris gamoc SesamCnevad izrdeba maTi sizuste da 

efeqturoba. sxvadasxva produqciiT vaWrobis pirobebSi, 

romelime saqonlis gayidvis dros, umavTulo marTvis 

sistema maSinve ganaaxlebs inventarizaciis monacemebs. 

warmoebis pirobebSi, kompaniis xelmZRvanelebs realur 

droSi SeuZliaT miiRon informacia nebismier produqciaze. 

kompaniis momsaxure personals umavTulo Strix-kodebis 

skanerebis daxmarebiT SeuZlia Seamowmos an Secvalos fasi 

nawarmze, agreTve, Seamowmos sawyobSi maTi raodenoba. 

inventarizaciis dros sizustis amaRleba, romelic 

miiRweva umavTulo lokaluri qselebis daxmarebiT, iwvevs 

warmoebis procesebis gaumjobesebis jaWvur reaqcias. 

vinaidan informacia mTavar kompiuterSi Seitaneba xelis 

skanerebis saSualebiT da gamoricxulia qaRaldis gamo-

yenebis aucilebloba,  mkveTrad mcirdeba personalis 

Secdomebi, romlebic SeiZleba warmoiSvas informaciis 

Setanis dros, izrdeba finansuri angariSebis sizuste. es 
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mniSvnelovania kompaniisTvis, vinaidan zusti finansuri 

dokumentacia saSualebas iZleva sworad iqnas gadaxdili 

sxvadasxva gadasaxadi, ris gamoc  minimumamde iqneba 

dayvanili jarimebi(da, SesaZloa, sasamarTlo procesebis 

sixSire). 

 

 

 

1.2.5. jandacva 

 

saavadmyofoebis umravlesoba umavTulo qselebs 

nergavs im mizniT, rom aamaRlos eqspluataciisa da 

moxerxebulobis efeqturoba. umravles SemTxvevaSi, jan-

dacvis organoebi umavTulo lokalur qselebs marTaven 

iseT zonebSi, sadac maRalia pacientebis nakadi, mag.,  

gadaudebeli daxmarebis centrebi, mZime avadmyofebis 

palatebi, meddebis oTaxebi, agreTve eqimebis kabinetebi da 

pacientebis mosacdeli (mimRebi) adgilebi. eqimebisa da 

meddebis jgufs SeuZlia gamoiyenos mobiluri kompi-

uteruli mowyobilobebi, raTa amaRlebul iqnas pacientebis 

momsaxurebis efeqturoba. 

jandacvis centrebma  angariSebSi zustad unda 

Seitanon avadmyofis istoriebi im mizniT, rom meti 

pasuxismgeblobis pirobebSi Catardes pacientebis maRalxa-
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risxiani mkurnaloba.  uyuradRebobis gamo daSvebuli erTi 

Secdomac ki SeiZleba  sicocxlis fasad daujdes vinmes. 

aqedan gamomdinare, eqimebi da meddebi valdebulebi arian 

zustad daafiqsiron analizis Sedegebi, fizikuri monacemebi, 

farmacevtuli Canawerebi da qirurgiuli procedurebi. aseTi 

“qaRaldis” samuSao xSirad tvirTavs medpersonals,  ikavebs 

ra maTi drois 50-70%-s. monacemTa Segrovebis umavTulo 

mobiluri mowyobilobis gamoyenebiT xdeba informaciis 

gadacema centralizebul monacemTa bazebSi, rac mniSvne-

lovnad amaRlebs sizustes da monacemTa TvalsaCinoebis 

xarisxs imaTTvis, visTvisac aucilebelia es informacia. 

eqimebi da meddebi, romlebic gadaadgildebian erTi 

palatidan meoreSi da zrunaven avadmyofebze, xdebian 

maqsimalurad mobilurebi. eleqtronuli samedicino ruqebis 

gamoyeneba, romlis saSualebiTac saavadmyofos nebismieri 

teritoriidan SesaZlebelia pacientebis Sesaxeb informaciis 

Setana, daTvaliereba da ganaxleba, zrdis informaciis 

sizustes da avadmyofebis movlis operatiulobas. aseTi 

gaumjobeseba miiRweva imis wyalobiT, rom TiToeul eqims da 

eqTans gaCnia mini-kompiuteri an PDA, romelic umavTulo 

qselis saSualebiT mierTebulia centralizebul monacemTa 

bazasTan, sadac TiToeuli pacientis  samedicino istoria 

inaxeba. 
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magaliTad, mkurnal eqims umavTulo mowyobilobis 

daxmarebiT SeuZlia laboratoriaSi gaagzavnos moTxovna 

sisxlis analizis aRebis Sesaxeb. laboratoria eleqtro-

nuli saxiT iRebs moTxovnas da Tavis TanamSromels gzavnis 

avadmyofTan sisxlis asaRebad. analizis Catarebis Semdeg 

laboratoriis personali Sedegebs Seitans avadmyofis 

eleqtronul samedicino rukaSi, xolo mkurnal eqims Tavisi 

kompiuteruli mowyobilobis daxmarebiT saavadmyofos 

nebismieri teritoriidan SeuZlia gaecnos analizis Sedegebs. 

umavTulo qselebi saavadmyofoebSi agreTve gamoiyeneba 

wamlebis monitoringisTvis. mobiluri xelis mowyobilobis 

gamoyenebiT xdeba wamlebis skanireba, maTi inventarizacia, 

ganawileba, daxarisxeba da vargisianobis TariRis Semowmeba, 

risi saSualebiTac izrdeba am operaciebis efeqturoba da 

sizuste. agreTve mniSvneilovania is faqti, rom medper-

sonali droulad awvdis saWiro wamals im pacients, 

visTvisac  is aris daniSnuli. 

 

 

1.2.6. ganaTleba 

skolebis, kolejebis da umaRlesebis umravlesoba 

mizanmimarTulad Tvlis Tavis teritoriaze gamarTon 

umavTulo lokaluri qselis gamarTvas, raTa 



 36

pedagogebisaTvis, moswavleebisa da studentebisaTvis 

uzrunvelyofil iqnas mobiluri kavSiri qselur 

sistemebTan,raTa miiRon da gaagzavnon eleqtronuli fosta, 

daaTvalieron WEB-gverdebi, gamoiyenon specializebuli 

qseluri sistemebi, moiZion TavianTi Sefasebebi da gaecnon 

saswavlo kursis konspeqtebs. yovelive es amaRlebs 

saswavlo procesebis efeqturobas da moswavleebs da 

studentebs saSualebas aZlevs racionalurad gaanawilon 

TavianTi dro. 

 

 

 

 

1.2.7. uZrav qonebasTan dakavSirebuli operaciebi 

 

uZravi qonebis agentebi TavianTi samuSao dRis umetes 

nawils  ofisis gareT, klientebTan atareben. ofisis 

datovebamde agenti arCevs ramodenime obieqts, romelic 

Semdgom unda anaxos klients, amobeWdavs informacias da 

miemgzavreba potenciur klientebTan  amorCeuli obieqtebis 

SesaTavazeblad; Tu klients ar moewona arc erTi maTgani, 

uZravi qonebis agenti unda dabrundes ofisSi da SearCios 

sxva obieqtebis sia; rodesac klienti gadawyvets uZravi 
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qonebis SeZenas, isini unda dabrundnen saagentoSi, raTa 

gaaformon xelSekruleba. 

umavTulo qselebi saSualebas iZleva bevrad daCqardes 

uZravi qonebis gayidvis procesi. agents SeuZlia gamoiyenos 

kompiuteruli mowyobiloba ofisis gareT da miiRos 

informacia uZravi qonebis saagentoSi arsebuli nebismieri 

obieqtis Sesaxeb, Semdeg ki, portatiuli kompiuterisa da 

printeris daxmarebiT Seadginos da amobeWdos xelSekruleba 

garigebis dasadebad. 

 

 

 

 

1.2.8. saerTo kavSiris mqone qselebi 

 

nouTbuqebis, PDA-ebisa da cifruli telefonebis 

farTo gavrcelebasTan dakavSirebiT sul ufro izrdeba  

internetisa da korporatiuli sistemebisadmi mobiluri 

wvdomis gamoyenebis tendencia. momxmareblebs surT yvela 

informaciul resursTan mudmivi mobiluri kavSiris miReba 

maRali donis TvisebebiTa da saimedoobiT. umavTulo 

qselebi qmnis iseTi saxis infrastruqturas, romlebic 

uzrunvelyofs zemoTaRniSnul moTxovnebs saerTo kavSiris 

mqone adgilebSi, ofisis an saxlis gareT. 
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saerTo kavSiris mqone umavTulo qseli aris 

saSualeba momxmareblebisaTvis, romelic uzrunvelyofs 

internetTan kavSirs maSin, rodesac momxmareblebi 

imyofebian gadaadgilebis stadiaze erTi adgilidan meoreSi. 

zogadad rom vTqvaT, umavTulo lokaluri qselebisadmi 

wvdoma uzrunvelyofilia iseTi adgilebidan, sadac igrZnoba 

xalxmravloba. 

saerTo kavSiris mqone umavTulo lokalur qselebs 

ZiriTadad amontaJeben sazogadoebriv adgilebSi, magaliTad,  

sastumroebsa da restornebSi, aseve, maTi gamarTva  SeiZleba  

nebismier adgilas. 

imisaTvis, rom gamoyenebul iqnas saerTo kavSiris 

mqone umavTulo qselebis momsaxureba, momxmarebels unda 

hqondes kommpiuteruli mowyobiloba, magaliTad, nouTbuqi, 

romelsac gaaCnia umavTulo lokaluri qselis adapteri. 

saerTo kavSiris mqone umavTulo qselebis momwodeblebi 

(provaiderebi) amontaJeben qselebs, romlebic Seesabameba 

Wi-Fi standarts. internetTan kavSiris dasamyareblad 

momxmarebeli WEB-gverdis daxmarebiT unda daregistrirdes 

momsaxurebaze. zogierTi saerTo kavSiris mqone umavTulo 

lokaluri qseli ufasoa, magram provaiderebis umrav-

lesobas gaaCnia fasiani momsaxureba. 

sxva  saerTo kavSiris mqone umavTulo qselebSi gamo-

iyeneba umavTulo regionaluri qselebis teqnologia, 
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romelic ZiriTadad uzrunvelyofs ofisidan an saxlidan 

internetTan kavSirs. provaiderebi Senobaze amontaJeben 

parabolur antenebs da mimarTaven maT centralizebuli 

kvanZisadmi. aseTi sistema `wertili _ ramdenime wertili~ 

uzrunvelfos kavSirs iseT adgilebSi, sadac SeuZlebelia s 

kabeluri modemis an cifruli saabonento xazis gamoyeneba. 

 

 

 

1.2.9. adgilmdebareobis ganmsazRvreli sistemebi 

 

umavTulo qselebis gamoyenebisas Cndeba imis SesaZ-

lebloba, rom ganisazRvros adamianebis an nivTebis 

adgilmdebareoba. moZravi obieqtebis TvalTvali iZleva 

ramodenime saintereso sistemis realizebis 

saSualebas.SesaZlebelia momxmareblebis koordinatebis 

Setana iqnas centraluri serveris programaSi, romelic 

uzrunvelyofs  adgilmdebareobis gansazRvraze dafuZnebul 

serviss. magaliTad, umavTulo lokaluri qselis provaiders 

SeuZlia gamoiyenos aseTi koncefcia imisaTvis, rom  

aeroportSi an rkinigzis sadgurSi myof ucxoel turistebs 

warudginos informacia, romelic  daexmareba  maT uaxloesi 

sastumros an restornis moZebnaSi. 
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saavadmyofoebSi adgilmdebareobis ganmsazRvreli sis-

temebi (Location-based service) SeiZleba gamoyenebuli iqnas 

eqimebisa da meddebis adgilmdebareobis gansazRvrisaTvis 

nebismier dros. yovelive es daexmareba saavadmyofos 

administracias eqstremaluri situaciis dros avadmyofs 

gaugzavnos Sesabamisi specialisti. 
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Tavi II. umavTulo personaluri qselebi  

 

umavTulo personaluri qselebis saSualebiT 

SesaZlebelia kompiuterul mowyobilobebs Soris umavTulo 

kavSiris damyareba patara manZilze, magaliTad, mobilur 

telefonsa da nouTbuqs Soris. umravles SemTxvevaSi aseTi 

qselis moqmedebis areali ar aWarbebs 9 metrs. yovelive es 

umavTulo personalur qselebs misaRebs xdis uamravi 

gadawyvetilebis realizaciisas. umravles SemTxvevaSi isini 

gamoiyeneba mavTuliani kavSirebis Sesacvlelad an ubralod 

informaciis gadasacemad momxmareblebs Soris. 

meore TavSi gadmocemulia  umavTulo personaluri 

qselebis ZiriTadi komponentebis gansazRvrebani. naCvenebia, 

Tu rogor urTierTqmedebs es komponentebi  sxvadasxva 

sistemis formirebisas da ganxilulia sxvadasxva 

teqnologia, romlebic dafuZnebulia radio da iw 

signalebis gamoyenebaze.   

 

 

2.1. umavTulo personaluri qselebis komponentebi 

umavTulo personalur qselebSi gamoiyeneba teqnolo-

giebi, romlebic dafuZnebulia rogorc radiotalRebis, ise-  

infrawiTeli gamosxivebis gamoyenebaze. 
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umavTulo personaluri qselebi muSaobis dros ar 

iTxovs batareebis did simZlavres, rac maT  idealurs xdis 

patara samomxmareblo mowyobilobebis gamoyenebisas, 

rogorebicaa, magaliTad, yursasmenebi, mobiluri telefonebi, 

PDA, saTamaSo mowyobilobebi, cifruli kamerebi, 

nouTbuqebi da a.S. (nax. 2.1).  

 

 

 

 

 

 

 

nax. 2.1. samomxmareblo mowyobilobebis umravlesobas  

SeuZlia umavTulo personalur qselSi muSaoba 

 

magaliTad, umavTulo personaluri qseli saSualebas 

iZleva movusminoT musikas yursasmeniT, romelic umavTulod 

SeerTebulia PDA-sTan, an gadavagzavnoT satelefono wigni 

nouTbuqidan mobilur telefonSi. yvela SemTxvevaSi 

umavTulo personaluri qselebi gamoricxavs mavTulebis 
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gamoyenebas, romelic xSirad mouxerxebelia momxmareb-

lebisaTvis.  

 

 

 

2.1.1. qselis interfeisis radioplatebi 

 

umavTulo personaluri qselebisTvis qselis 

interfeisis radioplatebs uSveben 2 formiT _ PC Card da 

Compact Flash (CF). Tu, magaliTad, gvaqvs nouTbuqi, CF-is 

CayenebiT SevZlebT misTvis umavTulo personalur qselSi 

muSaobis unaris miniWebas. nouTbuqebis umravlesobas gaaCnia 

umavTulo personaluri qselis erTi an ramdenime 

interfeisi. yovelive es xdis maT winaswar momzadebuls 

imisaTvis, rom SeuerTdes sxva mowyobilobebs, magaliTad,  

printerebs, PDA da mobilur telefonebs, Tu, ra Tqma unda, 

maTac gaaCniaT umavTulo personaluri qselis interfeisi. 

didi gabaritis mqone PC Card-ebi iSviaTad gamoiyeneba 

umavTulo personalur qselebSi. yovelive es ZiriTadad 

gamowveulia imiT, rom umavTulo personaluri qselebis 

mowyobilobebs kargad miesadageba patara gabaritis mqone 

kvanZebi. 
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2.1.2. USB adapterebi 

 

zogierTi kompania umavTulo personaluri qsele-

bisTvis gvTavazobs USB-adapterebs (nax. 2.2),romelTac  

sxvanairad  umavTulo sacobebs (Wireless dangle) uwodeben. 

magaliTad, Tu SeviZenT USB-Bluetooth adapters da 

SevaerTebT mas kompiuteris USB portSi, es  kompiutersa 

da sxva Bluetooth- kavSiris mqone mowyobilobebTan kavSiris 

damyarebis saSualebas mogvcems. Bluetooth _ es aris 

specifikacia, romelic SemuSavebulia radiodiapazonis 

miReba-gadacemisTvis da romelic uzrunvelyofs moqmedebis 

patara radiuss. 

 

 

 

 

nax. 2.2. umavTulo USB-Bluetooth adapteri  
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2.1.3. marSrutizatorebi 

 

umravles SemTxvevebSi umavTulo personaluri qseli 

ubralod cvlis mavTulian kavSirebs, magram zogierTi 

momwodebeli gvTavazobs Bluetooth interfeisiT mommaragebel 

marSrutizatorebs, romlebic uzrunvelyofs umavTulo 

SeerTebas internetTan. moqmedebis patara radiusis gamo 

umavTulo personaluri qselebis marSrutizatorebi 

ZiriTadad gamoiyeneba ofisisa da saxlis pirobebSi. 

imisaTvis, rom daakmayofilos SedarebiT maRali moTxovnebi, 

zogierTi umavTulo personaluri qselebis marS-

rutizatorebi aseve mxars uWers  umavTulo lokaluri 

qselebis interfeisebs, iseTebs, rogoricaa 802.11 

standartis qselebi. 

 

 

 

 

2.2. umavTulo personaluri qselebis sistemebi 

 

sistemebi, romlebic dafuZnebulia umavTulo per-

sonalur qselebze, ZiriTadad gaTvlilia calkeul 

momxmarebelze, Tumca zogierTebi uzrunvelyofs ramdenimes 
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erTad. sistemebis bevri sxvadasxva konfiguracia, romlebic 

dafuZnebulia umavTulo personalur qselebze, gamoiyeneba 

patara ofisisa da saxlis pirobebSi. 

yvelaze xSirad umavTulo personaluri qselebi 

gamoiyeneba PDA-sa da mobiluri telefonebis nouTbuqebTan 

da personalur kompiuterebTan sinqronizaciisaTvis. (nax. 

2.3)-ze mocemulia, Tu rogor urTierTqmedebs aseTi tipis 

sistemis komponentebi. rodesac momxmarebeli awveba 

portatiuli mowyobilobis sinqronizaciis klaviSs, am 

mowyobilobis qselis interfeisis radioplata gadascems 

Sesabamis monacemebs nouTbuqisa an personaluri kompiuteris 

interfeisis radioplatas. analogiurad xdeba sapirispirod. 

 

 

 

 

 

nax. 2.3. sinqronizaciis procesi  

 

 

2.2.1. informaciuli nakadebis gadacema 

 

umavTulo personaluri qselebis sistemebis 

umravlesoba gaTvaliswinebulia audio- da videosignalebis 
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nakadis gadacemisTvis. magaliTad, momxmarebels SeuZlia 

moisminos MP3-failebis nakadi, romelic inaxeba MP3 

fleierze (nax. 2.4). amisaTvis aucilebeli araa, momxma-

rebeli axlos imyofebodes fleierTan da idges erT 

adgilas gaSeSebuli. analogiuri konfiguracia aqvs 

umavTulo yursasmenebisa da mikrofonis gamoyenebas 

mobiluri telefoniT saubris dros. aseTi midgomis 

uaryofiTi mxare aris is, rom umavTulo kavSiris 

gamoyenebisas batareis muSaoba didxans ar  grZeldeba. 

 

 

 

 

 

nax. 2.4. umavTulo personaluri qseli saSualebas  

iZleva gamoyenebuli iqnas yursasmenebi  

 

 

umavTulo personaluri qselebis sxva upiratesoba 

aris nakaduri sistemebis gamoyeneba _ moqnili kavSiri 

videokamerasa da servers Soris. magaliTad, kompaniis 

mflobelebs SeuZliaT ganaTavson Web-kamerebi Senobis 

strategiul wertilebSi, raTa uzrunvelyon kompaniis 

usafrTxoeba. aseT SemTxvevebSi damontaJebis samuSaoebi 
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gaadvilebulia, vinaidan ar aris mavTulebis gayvanis auci-

lebloba. 

umavTulo personaluri qselebis saSualebiT 

SesaZlebelia damyardes kavSiri kompiuteris periferiul 

mowyobilobebsa da kompiuters Soris, rogoricaa magaliTad, 

umavTulo "mausi" da klaviatura, rac amcirebs mavTulebis 

gamoyenebas. 

kompiutersa da printers Soris umavTulo kavSiris 

damyareba SesaZlebelia umavTulo personaluri qselis 

daxmarebiT, Tu isini ganlagebulni arian erT oTaxSi (nax. 

2.5). printeris kabelebi xSir SemTxvevaSi aris mokle, rac 

saSualebas ar gvaZlevs printeri davdgaT iq, sadac ufro 

mosaxerxebelia. aqedan gamomdinare, umavTulo personaluri 

qseli saSualebas iZleva optimalurad ganvaTavsoT 

printeri. 

 

 

 

 

 

 

nax. 2.5. umavTulo personaluri qseli saSualebas iZleva 

optimalurad ganvaTavsoT printeri 
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momxmarebels oTaxis nebismieri adgilidan SeuZlia 

imuSaos eleqtronul fostasTan an daaTvalieros Web-

gverdebi, Tu umavTulo personaluri qseli uzrunvelyofs 

internetTan kavSirs. magaliTad, momxmarebels SeuZlia 

moxerxebulad ganTavsdes misTvis sasurvel adgilas da 

isargeblos internetiT. yovelive es kompiuterTan muSaobas 

xdis ufro sasiamovnos. (nax. 2.6)-ze mocemulia sistemis 

konfiguracia, romelic uzrunvelyofs aseT SesaZleblobas. 

 

 

 

 

 

 

 

 

 

 

 

nax. 2.6. umavTulo personaluri qselis marSrutizatori 

uzrunvelyofs internetTan kavSirs 

 

 

 

 

DSL 

 
modemi marSrutizatori 

Bluetooth
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2.3. umavTulo personaluri qselebis 

teqnologiebi 

 

umavTulo personalur qselebSi gamoiyeneba teqno-

logiebi, romlebic dafuZnebulia radiotalRebisa da iw 

gamosxivebis gamoyenebaze, miuxedavad imisa, Tu ra mizniT 

imarTeba qseli.   

 

 

 

 

2.3.1. standarti - 802.15 

 

IEEE-is samuSao jgufi 802.15 seriis standartebiT 

awarmoebs umavTulo personaluri qselebisTvis stan-

dartebis SemuSavebas da maT kordinacias sxva standar-

tebTan,  rogoricaa,magaliTad, standarti 802.11 umavTulo 

lokaluri qselisTvis. 

802.15 seriis standartebi Sedgeba Semdegi 

jgufebisagan: 

_ 802.15.1. samuSao jgufi 1, umavTulo personaluri 

qselisaTvis gansazRvravs standarts, romelic dafuZnebulia 

Bluetooth specifikaciis gamoyenebaze. informaciis gadacemis 
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siCqare ar aWarbebs 1 mb/w-s. am standartis safuZvelze 

mimdinareobs Bluetooth mowyobilobebis damuSaveba. 

_ 802.15.2. samuSao jgufi 2, iZleva praqtikul 

rekomendaciebs, romlebic xel uwyobs 802.15 da 802.11 

qselTa standartebis Tanaarsebobas. problema mdgomareobs 

imaSi, rom orive qseli muSaobs erT diapazonze - 2,4 gh, 

amitom maTi samuSaoebis koordinacia aucilebelia. samuSao 

jgufi afasebs SesaZlo xarvezebs da gvTavazobs maTi 

aRmofxvris meTodebs. 

_ 802.15.3. samuSao jgufi 3, muSaobs axali 

standartebis proeqtze - maRalsiCqarian umavTulo 

personalur qselebze. monacemTa gadacemis siCqarem SeiZleba 

Seadginos 11, 22, 33, 44 da 55 mb/w, rac kargad aisaxeba 

multimediur informaciasTan mimarTebaSi. aRniSnuli jgufi 

agreTve muSaobs Rirebulebisa da gamosayenebeli simZlavris 

Semcirebaze. 

_ 802.15.4. samuSao jgufi 4, muSaobs standartebze, 

rac iTvaliswinebs monacemTa gadacemis dabal siCqares, 

samagierod batareis muSaoba gaTvlilia 1 Tveze da 1 

welzec ki. informaciis gadacemis siCqare Seadgens _ 20, 40 

da 250 kb/w. 
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2.3.2. Bluetooth 

 

kompaniebis Ericsson, IBM, Intel, Nokia da Toshiba 

erToblivi muSaobis Sedegad 1998 wels pirvelad gamoCnda 

teqnologia Bluetooth. isini muSaoben iseTi gadawyvetilebis 

Seqmnaze, romelic uzrunvelyofda kompiuterul mowyobi-

lobebs Soris umavTulo kavSirs. specifikacia Bluetooth 

idealuria patara mowyobilobebisaTvis, romlebsac Wirdeba 

patara simZlavre da muSaobs patara radiusis masStabSi. 

yovelive es Bluetooth-s xdis efeqturs patara gabaritis 

mqone mowyobilobebis patara samuSao zonaSi SesaerTeblad. 

aqedan gamomdinare, samuSao jgufma - 802.15-ma airCia 

Bluetooth, rogorc 802.15.1 standartisaTvis ZiriTadi 

teqnologia. 

Bluetooth mowyobiloba informaciis gadacemas 

uzrunvelyofs 9 metramde manZilze. Bluetooth modulebi 

aris patar zomis, aqedan gamomdinare, martivia maTi Cayeneba 

sxvadasxva samomxmareblo mowyobilobaSi. 

Bluetooth teqnologias SeuZlia uzrunvelyos Bluetooth 

mowyobilobebis avtomaturi SeerTeba, romlebic  

erTmaneTTan axlosaa. momxmarebels SeuZlia miiRos an 

gawyvitos kavSiri sxva momxmarebelTan. 

Bluetooth mwarmoeblebs momavalSi SeuZliaT 

SemogvTavazon Bluetooth marSrutizatorebi, romlebic 
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imuSavebs im radiusiT, romelsac uzrunvelyofs qselebi 

standartiT 802.11, Tumca dReisaTvis Bluetooth 

mowyobilobebi 802.11 standartis nawarms Camouvardebian 

moqmedebis radiusiT, gadacemis siCqariT da mwar-

moeblurobiT. 
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Tavi III. umavTulo lokaluri qselebi  

 

umavTulo lokaluri qselebi sruliad akmayofilebs 

moTxovnebs, romlebic wayenebulia umavTulo SeerTebisTvis 

Senobis farglebSi kavSiris dasamyareblad. isini gamoirCeva 

maRali TvisebebiT da dacvis maRali doniT, ris safu-

Zvelzec umavTulo lokaluri qselebi gamoiyeneba saxlis 

pirobebSi, patara ofisebSi, sawarmoebSi da saerTo 

TavSeyris adgilebSi. 

mesame TavSi gadmocemulia umavTulo lokaluri 

qselebis ZiriTadi komponentebi, naCvenebia, Tu rogor unda 

urTierTqmedebdnen es komponentebi sxvadasxva sistemaSi da 

ganxilulia 802.11-is standartebi.   

 

 

 

3.1. umavTulo lokaluri qselebis komponentebi 

 

umavTulo lokaluri qselebi Sedgeba iseTive 

komponentebisagan, rogorisganac-tradiciuli lokaluri 

mavTuliani Ethernet-is qselebi. Aaseve hgvanan maTi oqmebi  

Ethernet-is oqmebs. gansxvaveba  mxolod imaSia, rom umav-
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Tulo lokaluri qselebis gamarTvis dros mavTulebis 

gamoyeneba aucilebeli ar aris. 

umavTulo lokaluri qselebis momxmareblebi muSaoben 

bevr mowyobilobasTan _ personalur kompiuterebTan, nouT-

buqebTan, PDA da a.S. mowyobilobebis erTmaneTTan dasakav-

Sireblad umavTulo lokaluri qselebis gamoyeneba 

peronaluri kompiuterebisaTvis efeqturia imitom, rom 

gamoricxavs mavTulebis gayvanis aucileblobas. samom-

xmareblo mowyobilobebs SeiZleba agreTve gaaCndeT 

specifiuri aparaturuli uzrunvelyofa. magaliTad, umav-

Tulo lokalur qselebSi xSirad aerTeben Strix-kodebis 

skanerebs, an mowyobilobebs, romlebic yuradRebas aqcevs 

pacientis mdgomareobas. 

 

 

 

3.1.1. qselis interfeisis radioplatebi 

 

umavTulo lokaluri qselis ZiriTadi komponentia  

qselis interfeisis radioplata, romelic realizebulia 

802.11 standartze. es radioplatebi Cveulebriv muSaobs 

erT fizikur doneze _ 802.11a an 802.11b/g. radioplatam, 

romelic SeTavsebulia umavTulo lokalur qselTan, 

realizeba unda gaukeTos standartis versias. umavTulo 
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lokaluri qselis radioplatebi, romlebic uzrunvelyofs 

da realizacias ukeTebs aRniSnuli standartis sxvadasxva 

versias da gaaCnia urTierTqmedebis maRali donis 

SesaZlebloba, xdeba ufro da ufro gavrcelebadi. 

radioplatebs awarmoeben sxvadasxva form-faqtoriT: 

ISA, PCI, PC card, mini-PCI da CF. personalur kompiuterebSi 

Cveulebisamebr iyeneben ISA da PCI platebs, xolo PDA-sa 

da nouTbuqebSi _ PC card, mini-PCI da CF adapterebs. 

 

 

 

3.1.2. wvdomis wertilebi 

 

wvdomis wertili Sedgeba radioplatisagan, romelic 

uzrunvelyofs kavSirs umavTulo lokaluri qselis 

calkeul samomxmareblo mowyobilobasa da qselis 

interfeisis mavTulian platas Soris, romelic uzrun-

velyofs ganawilebul sistemasTan urTierTqmedebas, 

rogoric aris Ethernet. wvdomis wertilebis sistemuri 

programuli uzrunvelyofa ganapirobebs umavTulo 

lokaluri qselis nawilebsa da wvdomis wertilebis 

ganawilebul sistemas Soris urTierTqmedebas. es progra-

muli uzrunvelyofa wvdomis wertilebs diferencirebas 

ukeTebs uzrunvelyofili mmarTvelobis xarisxiT da 
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usafrTxoebis funqciebiT. (nax. 3.1)-ze naCvenebia wvdomis 

wertilebis aparaturuli mowyobiloba. 

 

 

nax. 3.1. wvdomis wertili umavTulo lokalur qsels  

akavSirebs mavTulian qselebTan  

 

bevr SemTxvevaSi wvdomis wertilebi uzrunvelyofs 

http-interfeiss, romelic saSualebas iZleva samomxmareblo 

mowyobilobebis saSualebiT, romelsac gaaCnia qseluri 

interfeisi da Web-brauzeri, Secvalos misi konfiguracia. 

ganvixiloT ZiriTadi parametrebi wvdomis wertilis 

konfigurirebisaTvis. erT-erTi maTgani, romelic unda 

avirCioT, aris momsaxurebis zonis identifikatori (Service 

set identifier, SSID). SSID identifikatori warmogvidgens 

saxels konkretuli umavTulo lokaluri qselisaTvis, 

romelzedac miebmeba momxmarebeli. usafrTxoebis maRali 
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donis uzrunvelyofis mizniT SSID parametris mniSvneloba 

Tavidanve SemoTavazebulisagan gansxvavebiT yendeba gamor-

Ceulad. 

umravles SemTxvevaSi wvdomis wertilis gadamcemis 

simZlavre yendeba maqsimalur doneze. es saSualebas iZleva 

gaizardos umavTulo lokaluri qselis moqmedebis radiusi. 

qselis moqmedebis dros aucilebelia gavaaqtiuroT umav-

Tulo kavSiris daSifvris oqmis muSaoba (Wired equivalent 

privacy, WEP), imisaTvis, rom uzrunvelvyoT pirveli donis 

usafrTxoebis zomebi, yendeba daSifvris gasaRebi, romelic 

aucilebelia yvela samomxmareblo mowyobilobisaTvis da 

romelsac aqvT wvdomis wertilTan urTierTqmedebis 

ufleba, risi saSualebiTac miiReba daSifruli monacemebi.   

 

 

 

3.1.3. marSrutizatorebi 

 

saxelwodebis mixedviT Tu vimsjelebT, marSru-

tizatori gadascems paketebs erTi qselidan meoreSi, arCevs 

ra Semdgom saukeTeso arxs uaxloes wertilSi paketis 

gadasacemad. marSrutizatorebi gamoiyeneben internet 

oqmebis (Internet Protocol, IP) paketis saTaurebs da 

marSrutizaciis cxrilebs. agreTve iyeneben Sida oqmebs 
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TiToeuli paketis gadasacemad saukeTeso gzis 

gansazRvrisaTvis (nax. 3.2). 

 

 

 

nax. 3.2. marSrutizatori  

 

umavTulo lokaluri qselis marSrutizatori aniWebs 

SesaZleblobas Ethernet-is mravalportian marSrutizators 

Seasrulos CaSenebuli wvdomis wertilis funqciebi. amis 

wyalobiT SesaZlebelia Ethernet-isa da umavTulo qselebis 

kombinireba. umavTulo lokaluri qselis tipiur marSru-

tizators gaaCnia 4 porti, 802.11 standartis wvdomis 

wertili da xSir SemTxvevaSi- paraleluri porti, amitom 

mas agreTve SeuZlia Seasrulos serveris beWdvis funqcia. 

yovelive es umavTulo qselis momxmareblebs aZlevs 

saSualebas iseve miiRos da gaagzavnos paketebi bevr 

mavTulian qselSi, TiTqos isini SeerTebulni arian erT-erT 

maTganSi. 

marSrutizatorebi iyenebs qselebis misamarTebis 

translaciis oqmebs (network address translation, NAT), 

romelic bevr qselur mowyobilobas aZlevs saSualebas 

erToblivad gamoiyenos erTi IP misamarTi, warmodgenili 
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internet momsaxurebis provaideris mier (Internet service 

provider, ISP). es koncefcia warmodgenilia (nax. 3.3)-ze. 

marSrutizatorebi agreTve iyeneben dinamikuri kvanZis 

konfigurirebis oqms (dynamic host configuration protocol, 

DHCP) yvela mowyobilobis momsaxurebisaTvis, romelic 

iZleva saSualebas yvela mowyobilobas warmoudginos 

calkeuli IP misamarTebi. erToblivi ZalebiT NAT da 

DHCP SesaZlebels xdis ramodenime qseluri mowyobilobis 

(rogoricaa, personaluri kompiuterebi, nouTbuqebi da 

printerebi) muSaobas internetSi mxolod erTi IP 

misamarTis gamoyenebiT. 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.3. NAT da DHCP _ ZiriTadi oqmebi, romlebic  

gamoiyeneba marSrutizatorebis mier 

oficialuri 

IP misamarTi 

(magaliTad, 

210.137.1.27) 

NAT/DHCP

 
192.168.0.12

192.168.0.13

192.168.0.14
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umavTulo lokaluri qselebis marSrutizatorebs, 

dayenebul iqnebian ra SemdgomSi saxlSi an ofisSi, gaaCnia 

arsebiTi upiratesoba. magaliTad, SesaZlebelia xelis 

mowera  provaideris mier sakabelo modemis saSualebiT 

SemoTavazebul momsaxurebaze. am SemTxvevaSi momxmarebels 

marSrutizatorisTvis, romelic muSaobs DHCP oqmze, 

gamoeyofa erTi IP misamarTi. Semdeg, imave DHCP oqmis 

daxmarebiT marSrutizatori yvela lokaluri qselis 

momxmarebels warmoudgens calkeul IP misamarTebs. Semdeg 

NAT daadgens Sesabamisobas lokaluri qselis konkretul 

momxmareblebsa da internet-provaideris IP misamarTs Soris, 

nebismier dros, roca momxmarebels esaWiroeba internetTan 

kavSiri. maSasadame, roca saWiroa internetTan kavSiri 

hqondes lokaluri qselis erTze met momxmarebels da 

gamoyenebul iqnas provaideris mier warmodgenili erTi IP 

misamarTi, aucilebelia marSrutizatoris gamoyeneba, magram 

marSutizatorebi iSviaTad gamoiyeneba did qselebSi 

(magaliTad,  saavadmyofoebis an didi kompaniebis qselebi). 

aseT SemTxvevebSi racionaluria wvdomis wertilebis 

gamoyeneba, vinaidan aseT qselebSi xSir SemTxvevaSi aris 

mavTuliani komponentebi IP misamarTebiT. 
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3.1.4. ganmmeoreblebi 

 

wvdomis wertilebi, romelTa muSaobisTvisac saWiroa 

SemaerTebeli mavTulebi,  ZiriTad rols TamaSobs umravles 

SemTxvevaSi umavTulo lokaluri qselebis gamarTvisas  

aucilebeli samuSao zonebis momsaxurebis uzrunvelyofaSi. 

arsebuli umavTulo lokaluri qselis  moqmedebis radiusis 

gasafarToveblad masSi SeyavT damatebiTi wvdomis 

wertilebi. meore varianti _ sargebloben umavTulo 

ganmmeoreblebiT (Repeaters). mwarmoeblebi lokaluri 

qselebisTvis gvTavazoben avtonomiuri umavTulo 

ganmmeoreblis ramodenime models, Tumca zogierT wvdomis 

wertils gaaCnia CaSenebuli ganmmeoreblebi. 

ganmmeorebeli, arsebul qselur infrastruqturaSi, 

moqmedebis radiusis gasafarToveblad, ubralod regene-

rirebas ukeTebs signalebs, romlebic vrceldeba qselSi. 

umavTulo lokaluri qselis ganmmeorebels ar gaaCnia 

fizikuri kontaqti (xorcieldeba mavTulebis gamoyenebiT) 

romelime qselis nawilTan. is iRebs wvdomis wertilisagan 

radiosignalebs da ganmeorebiT gadascems miRebul monacemTa 

freimebs. yovelive es ganmmeorebels, romelic ganTavsebulia 

wvdomis wertilsa da mocilebul momxmarebels Soris, 

aZlevs imis saSualebas, rom ifunqcioniros, rogorc 

freimebis retranslatorma, romelic gadascems momxma-
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reblidan wvdomis wertilisaken da piriqiT. aqedan 

gamomdinare, umavTulo ganmmeoreblebi warmoadgens efeqtur 

gadawyvetilebas  radioxarvezebiT gamowveuli signalebis 

dasustebis problemis gadasaWrelad. 

 

 

 

3.2. umavTulo lokaluri qselebis sistemebi 

 

sistemebis bevri sxvadasxva konfiguracia, romlebic 

dafuZnebulia umavTulo lokalur qselebze, gamoiyeneba 

didi organizaciebis, ofisebisa da saxlis pirobebSi. 

saxlisa da patara ofisis pirobebSi umavTulo 

lokaluri qselis gamarTvis dros iyeneben erT marSru-

tizators, risi saSualebiTac xdeba farTozoliani kavSiris 

damyareba internetTan (DSL an kabeluri modemiT). aseTi 

marSrutizatoris tipiuri moqmedebis radiusi Cveule-

bisamebr  sakmarisia saxlis an patara ofisis farglebSi 

kavSiris dasamyareblad. marSrutizatori aucilebelia maSin, 

Tu gaTvaliswinebulia erT qseluri mowyobilobaze metis 

gamoyeneba. magaliTad, Tu saxlSi aris umavTulo perso-

naluri kompiuteri, nouTqbuqi da printeri, maSin yvela am 



 64

mowyobilobis erTmaneTTan kavSiris dasamyareblad auci-

lebelia NAT da DHCP oqmebi (nax. 3.4).  

 

 

 

 

 

 

 

 

 

 

nax. 3.4. saxlisa da patara ofisis umavTulo lokalur 

qsels aqvs martivi konfiguracia 

 

saxlisa da patara ofisis pirobebSi umavTulo 

lokaluri qselis gamarTvis dros erTi wvdomis wertilis 

gamoyeneba agreTve uzrunvelyofs  qselis muSaobas, magram 

is mxolod erT mowyobilobas miscems saSualebas, rom 

miiRos IP misamarTi da Sesabamisad- internetTan kavSiri. es 

gamowveulia imiT, rom wvdomis wertilebis umravlesoba ar 

muSaobs NAT da DHCP oqmebiT, magram wvdomis wertilisa 

da mavTuliani marSrutizatoris kombinacias SeuZlia 

Secvalos umavTulo lokaluri qselis marSrutizatori da 

kabeli  
an DSL 

farTozoliani 

modemi 

umavTulo 

lokaluri qselis 

marSrutizatori 
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es naklebad ZviradRirebuli gadawyvetilebaa, vidre 

umavTulo lokaluri qselis marSrutizatoris SeZena, Tu 

Tqven ukve gaqvT wvdomis wetili an mavTuliani marSru-

tizatori (nax. 3.5).  

 

 

 

 

 

nax. 3.5. wvdomis wertilisa da mavTuliani marSrutizatoris kombinacia 

 

umavTulo lokaluri qselis wvdomis wertilSi da 

marSrutizatorSi usafrTxoebis parametrebi, rogoricaa 

WEP, Tavidanve gaTiSulia, amitom umavTulo lokaluri 

qselis dayenebis dros aucilebelia usafrTxoebis sistemis 

aqtivizacia.  

 

 

 

3.2.1. umavTulo lokaluri qselebi sawarmoebSi 

 

umavTulo lokaluri qselis struqtura sawarmoSi 

bevrad ufro rTulia, vidre saxlisa da patara ofisis 

pirobebSi. ZiriTadi mizezi aris is, rom sawarmos qseli 

 
mavTuliani 

marSrutizatori 

umavTulo  

lokaluri qselis 

wvdomis wertili 
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Seicavs bevr wvdomis wertils, romlis dasakavSirebladac 

aucilebelia mZlavri ganawilebuli sistema (nax. 3.6). 

 

 

 

 

 

 

 

 

 

 

 

nax. 3.6. sawarmoSi umavTulo lokaluri qselis struqtura 

 

wvdomis wertilebi qmnis gadamfarav radiorgolebs, 

romlebic saSualebas aZlevs momxmareblebs gadaadgildnen 

sawarmos SigniT da iqonion kavSiri mis resursebTan 

umavTulo qselis gamoyenebiT. aseTi konfiguracia an 

infrastruqturis reJimi tipiuria umavTulo lokaluri 

qselisTvis, romlis momsaxurebis zona Seadgens 1800 m2-s. 

saavadmyofos umavTulo lokaluri qseli SeiZleba 

Seicavdes 100-mde wvdomis wertils, romlebic ganla-

gebulia mTeli Senobis teritoriaze. yovelive amis 

Ethernet-is 
komutatori 

wvdomis 
wertilebi 
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dasakavSireblad saWiro iqneba bevri mavTulis gamoyeneba. 

rogorc sawarmos SemTxvevaSi, saavadmyofoSic ukve arsebobs 

aparaturuli mowyobiloba, romelzec sruldeba DHCP. 

amitom gamoiyeneba wvdomis wertilebi da ara umavTulo 

lokaluri qselis marSrutizatorebi. 

didi organizaciebis umavTulo lokaluri qselebi 

saWiroebs moxerxebuli dacvis meqanizmebis gamoyenebas, 

romlebic uzrunvelyofs usafrTxoebas. organizaciebSi 

gacilebiT didi yuradReba unda daeTmos autentifikaciasa 

da daSifvras, vidre umavTulo lokaluri qselis gamo-

yenebas saxlisa da patara ofisis pirobebSi. usafrTxoebis 

Sesaxeb dawvrilebiT iqneba saubari VI TavSi. 

 

 

 

3.2.2. daugegmavi umavTulo lokaluri qselebi 

 

daugegmav (zogjer mas eZaxian SemTxveviTs an speci-

alurs) umavTulo lokalur qselSi (ad hoc wireless LAN) ar 

arsebobs wvdomis wertili. TiToeuli calkeuli 

samomxmareblo mowyobiloba uSualod ukavSirdeba sxva 

samomxmareblo mowyobilobas. aseTi konfiguraciis upira-

tesoba mdgomareobs imaSi, rom momxmareblebs SeuZliaT 
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spontanurad da swrafad Camoayalibon umavTulo lokaluri 

qseli (nax.3.7).  

 

 

 

 

 

nax. 3.7. daugegmavi umavTulo lokaluri qseli 

 

daugegmavi umavTulo lokaluri qseli saSualebas 

iZleva erTma momxmarebelma swrafad gadasces didi zomis 

faili meore momxmarebels, romelic Soriaxlos imyofeba 

mag., sakonferencio darbazSi da ara aqvs wvdoma umavTulo 

lokaluri qselis infrastruqturasTan. TiToeuli 

momxmarebeli ubralod daakonfigurirebs qselis 

interfeisis radioplatas iseTi saxiT, rom mas SeeZlos 

muSaoba daugegmavi qselis reJimSi (ad hoc mode), saWiro 

dakavSireba ki xorcieldeba avtomatur reJimSi. 

daugegmavi qselis reJimi agreTve sasargebloa saavario 

momsaxureobebis dasaxmareblad, sadac Sesabamisi operaciebi 

unda Sesruldes adgilze da aucilebelia, rom jgufis 

wevrebma erTmaneTTan iqonion kavSiri.  
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3.3. umavTulo lokaluri qselebis teqnologiebi 

 

yvelaze xSirad umavTulo lokalur qselebs qmnian 

802.11 standartis SesabamisobiT. standarti IEEE 802.11 

aRwers wvdomis marTvis saerTo oqms gadacemis areSi (Media 

Access Control, MAC) da umavTulo lokaluri qselebis 

ramodenime fizikur dones. 802.11 standartis pirveli 

redaqcia miRebul iqna 1997 wel, magram maSin umavTulo 

lokaluri qselebi farTo gamoyenebaSi ar iyo. situacia 

mkveTrad Seicvala 2001 wels, rodesac qselis 

komponentebze fasebma mkveTrad daiwia. IEEE 802.11 

standartis SemmuSavebeli samuSao jgufi aqtiurad muSaobs 

umavTulo lokaluri qselebis Tvisebebisa da usafrTxoebis 

gaumjobesebis mizniT. 

 

 

 

3.3.1. standarti 802.11 

 

802.11 standarti aRwers MAC-is erT dones, 

romliTac uzrunvelyofilia mravali funqciis Sesruleba 

802.11 standartis umavTulo lokaluri qselebis muSaobis 

unaris uzrunvelyofis mizniT. MAC done axorcielebs 
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marTvas da xels uwyobs 802.11 standartis sadgurebs 

Soris kavSirs (qselis interfeisis radioplatasa da 

wvdomis wertilebs Soris), awarmoebs ra wvdomis 

koordinirebas erToblivad gamosayenebel garemoSi. 802.11 

standartis MAC done marTavs 802.11 standartis fizikur 

doneebs, rogoricaa 802.11a, 802.11b da 802.11g, garemos 

dakavebulobisa da daukaveblobis gansazRvris mizniT, 802.11 

standartis freimebis gadacemisa da miRebis ganxorcielebiT. 

freimis gadacemamde sadgurma unda miiRos wvdoma 

garemosadmi, anu sadgurebis mier erTdroulad gamoyenebul 

radioarxTan. 802.11 standarti iTvaliswinebs garemosadmi  

wvdomis 2 formas: koordinaciis gamanawilebel funqcias 

(distributed coordination function, DCF) da koordinaciis 

wertilovan funqcias (point coordination function, PCF). 

DCF reJimis xelSewyoba aucilebelia da dafuZne-

bulia oqmze, romelic uzrunvelyofs mravalgvar wvdomas 

saarsebo kontrolTan da aRmofxvris kolizias (Carrier 

Sense Multiple Access with Collision Avoidance, CSMA/CA). DCF 

reJimis muSaobis dros sadgurebi Sedian konkurenciaSi 

garemosadmi wvdomisaTvis da cdiloben gadascen freimi, Tu 

am dros arcerTi sxva sadguri ar axorcielebs freimis 

gadacemas. Tu romelime sadguri gadascems freims, danar-

Cenebi elodebian arxis ganTavisuflebas (nax. 3.8). 
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nax. 3.8. reJimi DCF gvTavazobs garemosadmi  

wvdomis gamanawilebel formas 

dasawyisi 

NAV=0? 

garemos dakavebulobis 
Semowmeba (fizikur doneze) 

ki

ara

garemo 
Tavisufalia? 

ki

ara ukugorebis 
SemTxveviTi dro 

moxda 
kolizia? 

freimis gadacema 

ara

ki

freimis gadacema 
moxda warmatebiT 

dasasruli 
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garemosadmi wvdomisaTvis, MAC done amowmebs qselis 

ganawilebis veqtoris mniSvnelobas (network allocation vektor, 

NAV), romelic warmoadgens yvela sadgurze ganlagebul 

mTvlels, romlis mniSvneloba Seesabameba  wina freimis 

gadasacemad aucilebel dros. NAV-is mniSvneloba unda 

iyos nulis toli,imisTvis, rom sadguri Seecados freimis 

gadagzavnas. vidre freimi gadaigzavneba, misi moculobis 

mixedviT sadguri gamoTvlis gadagzavnisTvis saWiro drosa 

da qselSi monacemTa gadagzavnis siCqares. sadguri aTavsebs 

mniSvnelobebs freimis TavSi. rodesac sadguri iRebs 

freims, is amowmebs mniSvnelobas da gamoiyenebs Tavisi 

NAV-is dasayenebel safuZvlad. am procesis wyalobiT xdeba 

im garemos rezervireba, romelic gamoiyeneba gadamcemi 

sadguris mier.  

DCF reJimis mTavari aspeqti aris ukugorebis taimeri 

(back-off timer), romelsac sadguri iyenebs im SemTxvevaSi, 

roca gadacemis garemo dakavebulia. rodesac arxi 

gamoiyeneba sxva sadguris mier, gadacemis survilis mqone 

sadguri raRac drois ganmavlobaSi unda imyofebodes 

lodinis reJimSi, Semdeg ki kvlav Seecados miiRos wvdoma 

garemosadmi. amis wyalobiT gamoiricxeba imis SesaZlebloba, 

rom ramodenime sadgurma paralelur reJimSi daiwyos 

freimebis gadacema. ukugorebis taimeri mniSvnelovnad 

amcirebs koliziebis da ganmeorebiT gadacemebis ricxvs, 
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gansakuTrebiT maSin, rodesac aqtiuri momxmareblebis 

raodenoba Zalzed didia.  

lokaluri qselebis gamoyenebisas, rac dafuZnebulia 

radioarxebze, monacemebis gagzavnis dros gadamcem sadgurs 

ar SeuZlia mousminos garemos koloziis warmoSobisas, 

vinaidan mas ar gaaCnia unari gamoiyenos Tavisi mimRebi 

monacemTa gadacemis dros. amitom mimRebma sadgurma unda 

gaagzavnos imis dasturi (acknowledgement, ACK), rom man 

ver aRmoaCina miRebul freimSi Secdoma. Tu gadamcemi 

sadguri raRac gansazRvruli drois ganmavlobaSi ar 

miiRebs ACK-s, is daaskvnis, rom warmoiSva kolozia an 

radioxarvezebis gamo freimi iyo dazianebuli da gadaag-

zavnis ganmeorebiT. 

freimebis operatiulad gadacemis xelSewyobis mizniT 

(magaliTad, videosignalebis) 802.11 standarti gvTavazobs 

PCF meqanizms. misi gamoyenebiT wvdomis wertili 

konkretul sadgurs aZlevs garemosadmi wvdomis garantias, 

rodesac sadgurebs Soris konkurencias ara aqvs adgili. 

sadgurebs ar SeuZliaT freimebis gadacema iqamde, vidre 

wvdomis wertili ar gamokiTxavs maT gadmosacemi freimebis 

arsebobis Sesaxeb.  

wvdomis wertili gamokiTxavs sadgurebs, Semdeg 

gadadis konkurenciis reJimSi, romlis drosac sadgurebi 
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iyeneben DCF meqanizms. amis wyalobiT xdeba orive 

reJimisaTvis muSaobis xelSewyoba. 

 

 

 

3.3.2. skanireba da autentifikacia 

 

802.11 standarti reglamentirebas ukeTebs skanirebis 

2 variants _ aqtiurs da pasiurs. am procesis 

msvlelobisas qselis interfeisis radioplata moiZiebs 

wvdomis wertils. pasiuri skanireba aris aucilebeli, misi 

ganxorcielebisas qselis interfeisis TiToeuli plata 

skanirebas ukeTebs calkeul arxs im mizniT, rom wvdomis 

wertilidan aRmoaCinos saukeTeso signali. wvdomis 

wertilebi periodulad da mravlismauwyebel reJimSi 

agzavnis Suqura signalebs (beacon). qselis interfeisis 

radioplatebi iRebs am Suqura signalebs da iTvaliswinebs  

Sesabamisi signalebis dones. Suqura signalebi Seicavs 

informacias wvdomis wertilis Sesaxeb, misi momsaxurebis 

zonebis identifikatoris CaTvliT (service set identifier, SSID) 

da xels uwyobs monacemTa gadacemis siCqares. qselis 

interfeisis radioplata gamoiyenebs am informacias da 

iRebs gadawyvetilebas imis Sesaxeb, Tu romel wdomis 

wertils miuerTdes. 
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aqtiuri skanireba xdeba msgavsi xerxiT im gamo-

naklisiT, rom es procesi inicirdeba qselis interfeisis 

radioplatiT. igi agzavnis mravlismauwyebel zondirebul 

freims (probe frame), xolo yvela wvdomis wertili, 

romelic imyofeba moqmedebis radiusSi, ugzavnis mas 

zondirebul freimze pasuxs. aqtiuri skanirebis wyalobiT, 

qselis interfeisis radioplatas SeuZlia swrafad miiRos 

wvdomis wertilebidan pasuxebi da ar daelodos Suqura 

signalebs. Tumca, aqtiuri skanirebisas qselSi warmoiSoba 

aramwarmoebluri danaxarjebi, ganpirobebuli zondirebuli 

freimebis gagzavniT da maTze pasuxebis gadacemiT. 

sadgurebs, romlebic muSaobs daugegmavi qselebis 

reJimSi, 802.11 standartiT, ewodebaT damoukidebeli momsa-

xurebis sabaziso zona (independent basic service set, IBSS). am 

reJimSi muSaobis dros erT-erTi sadguri yovelTvis 

ugzavnis Suqura signalebs sxva sadgurebs qselis arsebobis 

SetyobinebiT. Suqura signalebis gadacemis pasuxismgebloba 

akisria yvela sadgurs, romelic ucdis Suqura intervalis 

gasvlas. sadguri agzavnis Suqura signals im SemTxvevaSi, 

rodesac Suqura intervalis gasvlis Semdeg es sdguri sxva 

romelime sadgurisgan ar miiRebs Suqura signals. aqedan 

gamomdinare, Suqura signalebis gadacemis pasuxismgebloba 

gadanawilebulia yvela sadgurze. 
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autentifikacia _ es aris procesi, romlis msvle-

lobisas mowmdeba identifikacia. 802.11 sandarti 

reglamentirebas ukeTebs Semowmebis 2 formas: autenti-

fikaciis Ria sistemas da autentifikacias erToblivad 

gamosayenebeli gasaRebiT. autentifikaciis Ria sistema aris 

aucilebeli da mimdinareobs 2 etapad. qselis interfeisis 

radioplata inicirebas ukeTebs autentifikaciis process da 

wvdomis wertils autentifikaciaze ugzavnis SekiTxvis 

freims. wvdomis wertili upasuxebs SekiTxvaze, romelic 

Seicavs Tanxmobas an uars autentifikaciaze da mieTiTeba 

freimis statusis kodis velSi (status code).  

autentifikacia erToblivad gamosayenebeli gasaRebiT 

xorcieldeba 4 etapad: procesi dafuZnebulia imis gansazRv-

risaTvis, gaaCnia Tu ara autentifikaciaze myof 

mowyobilobas swori WEP-gasaRebi. procesi iwyeba qselis 

interfeisis radioplatidan, igi wvdomis wertils ugzavnis 

SekiTxvis freims autentifikaciaze. wvdomis wertili 

aTavsebs gamoZaxebis teqsts freimis pasuxis velSi da 

ugzavnis mas qselis interfeisis radioplatas. qselis 

interfeisis radioplata gamoZaxebis teqstis amoSifvri-

saTvis gamoiyenebs Tavis WEP-gasaRebs da ubrunebs isev 

wvdomis wertils sxva freimis saxiT autentifikaciaze. 

wvdomis wertili amoSifvras ukeTebs gamoZaxebis teqsts da 

adarebs Tavdapirvels. Tu orive teqsti eqvivalenturia, 
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wvdomis wertili askvnis, rom qselis interfeisis 

radioplatas gaaCnia koreqtuli gasaRebi. wvdomis wertili 

asrulebs Tanamimdevrulad gacvlis process da qselis 

interfeisis radioplatas ugzavnis Tanxmobas an uars 

autentifikaciaze. bevrma hakerma icis, Tu rogor gadalaxos 

autentifikaciis meSveobiT Seqmnili barieri, amitom Tu 

saWiroa usafrTxoebis maRali donis uzrunvelyofa, marto 

aseT sistemaze dayrdnoba ar Rirs. 

autentifikaciis procesis dasrulebis Semdeg qselis 

interfeisis radioplata unda miebas wvdomis wertils, ris 

Semdegac SesaZlebeli iqneba monacemTa freimebis gadacema. es 

procesi imisTvisaa aucilebeli, rom Semdeg moxdes 

aucilebeli informaciis gacvla qselis interfeisis 

radioplatasa da wvdomis wertilebs Soris. qselis 

interfeisis radioplata wvdomis wertils ugzavnis 

SekiTxvis freims mibmis Sesaxeb, Semdeg wvdomis wertili 

freimis saxiT ugzavnis SekiTxvaze pasuxs, romelic Seicavs 

informacias identifikatorisa da wvdomis wertilis 

Sesaxeb. imis Semdeg, rac qselis interfeisis radioplata 

da wvdomis wertili daasruleben mibmis process, maT 

SeeZlebaT erTmaneTSi gadascen monacemTa freimebi. 

qselis interfeisis radioplatas SeuZlia gadavides 

ekonomiis reJimSi. am dros momxmarebels energoresursebis 

ekonomiis mizniT SeuZlia gamorTos qselis interfeisis 
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radioplata, Tu mas ar sWirdeba monacemebis gadacema. am 

procesis dros qselis interfeisis radioplata acnobebs 

wvdomis wertils, rom is gadavides `Zilis~ reJimSi. 

wvdomis wertili iTvaliswinebs am yvelafers da 

buferizacias ukeTebs monacemTa paketebs, romlebic 

gaTvaliswinebulia `mZinare~ sadgurisaTvis. imisaTvis, rom 

sadgurma miiRos misTvis gankuTvnili monacemTa paketebi, 

qselis plata periodulad unda movides moqmedebaSi da 

miiRos wvdomis wertilidan regularulad gamogzavnili 

Suqura signali. swored am signalSi inaxeba informacia imis 

Sesaxeb,  gaaCnia Tu ara wvdomis wertils `mZinare~ 

sadgurisTvis buferizebuli monacemTa freimebi. amis Semdeg 

qselis interfeisis radioplatam wvdomis wertils unda 

mosTxovos monacemTa freimebi. monacemTa freimebis miRebis 

Semdeg qselis interfeisis radioplatas SeuZlia daub-

rundes `Zilis~ reJims. 

802.11 standartis sadgurebs SeuZliaT Seasrulon 

fragmentaciis funqcia, rac iTvaliswinebs monacemTa 

freimebis dayofas patara freimebad. es imiT aris kargi, 

rom radioxarvezebis dros aucilebeli araa ganmeorebiT 

gadaices didi freimebi, vinaidan radioxarvezebisagan 

gamowveuli Secdomebi imoqmedebs mxolod patara freimze. 

aqedan gamomdinare, freimebis ganmeorebiT gadacemisgan gamo-

wveuli aramwarmoebluri xarjebic iqneba gacilebiT mcire. a 
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momxmarebelsac SeuZlia TviTon daayenos gadasacemi freimis 

maqsimaluri zoma, risi gadacilebis SemTxvevaSic sadguri 

aamoqmedebs fragmentaciis meqanizms. 

 

 

 

3.4. aliansi Wi-Fi 

 

aliansi Wi-Fi (Wi-Fi Alliance) warmoadgens saerTaSoriso 

arakomerciul organizacias, romelic muSaobs 802.11 

standartis umavTulo lokaluri qselebis komponentebis 

urTierTqmedebis problemebze. aliansi Wi-Fi _ es aris 

jgufi, romelic cnobilia brendiT `Wi-Fi~, romlis 

gavlenaSic eqceva 802.11 standartis umavTulo qselebis 

yvela nairsaxeoba (802.11a, 802.11b da 802.11g), agreTve 

aseTi tipis yvela standarti, romelic gaCndeba momavalSi. 

aliansi Wi-Fi win wevs teqnologias _ daculi wvdoma Wi-

Fi-sadmi (Wi-Fi Protected Access, WPA), romelic aris 

damakavSirebeli rgoli mravaljer gakritikebul WEP 

meqanizmsa da 802.11 dacvis standarts Soris. 

alianss Wi-Fi gaaCnia Semdegi miznebi: 
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_ uzrunvelyos mTel msoflioSi sertificireba, ro-

melic ubiZgebs mwarmoeblebs umavTulo lokaluri qselebis 

komponentebis SemuSavebisas daeyrdnon 802.11 standartebs; 

_ xeli Seuwyos sertificirebuli Wi-Fi nakeTobebis 

gasaRebas imisaTvis, rom warmatebiT iqnan gamoyenebuli 

saxlis, ofisebisa da swarmoebis pirobebSi;  

_ gaukeTos testireba da sertificireba Wi-Fi 

nakeTobebs qselebis urTierTqmedebis mizniT. 

 

 

 

3.4.1. ras niSnavs Wi-Fi? 

 

sertifikacia Wi-Fi _ es aris procesi, risi wya-

lobiTac uzrunvelyofilia umavTulo lokaluri qselebis 

komponentebis urTierTqmedeba, rogorebicaa wvdomis 

wertilebi da radioplatebi, romlebic sruldeba sxvadasxva 

form-faqtorebiT. imisaTvis, rom kompaniam Tavis nawarmze 

miiRos serTifikati, is unda gaxdes aliansi Wi-Fi-s wevri.  

aliansi xelmZRvanelobs damtkicebul testirebis 

programebs nakeTobebis sertificirebisaTvis, imisaTvis, rom 

uzrunvelyos urTierTqmedeba sxva sertificirebul Wi-Fi 

komponentebTan. mas Semdeg, rac nakeToba warmatebiT gaivlis 

testirebis process, misi mwarmoebeli iRebs imis uflebas, 
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rom yvela calkeuli nakeTobisTvis, agreTve mis SesafuT 

yuTze da moxmarebis instruqciaze gamoiyenos logotipi 

`sertificirebulia Wi-Fi~. 

sertifikacia Wi-Fi momxmareblebs arwmunebs imaSi, rom 

maT SeiZines umavTulo lokaluri qselis iseTi kompo-

nentebi, romlebic urTierTqmedebs an Seesabameba sxva 

uamravi mwarmoeblebis nakeTobebs. nakeTobaze mimagrebuli 

logotipi "Wi-Fi" niSnavs imas, rom mas erToblivad SeuZlia 

imuSaos sxva mwarmoeblis mier Wi-Fi-sertificirebul 

nakeTobebTan. 

 

 

 

3.4.2. daculi wvdoma Wi-Fi-sadmi 

 

WEP meqanizmi umavTulo lokaluri qselebis 

sistemebis umravlesobisaTvis sakmarisad ver uzrunvelyofs 

usafrTxoebis saWiro normebs, vinaidan am dros gamoiyeneba 

statikuri WEP gasaRebi, romlis gatexvac arsebuli 

programuli saSualebebis gamoyenebiT martivia. yovelive es 

informaciuli teqnologiebis menejerebs aiZulebs gamoi-

yenon WEP-is ufro dinamiuri formebi. 

Tumca dacvis es gaumjobesebuli meqanizmebi dapaten-

tebulia, rac arTulebs maT mxardaWeras samomxmareblo 
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mowyobilobebisTvis sxva momwodeblebisagan. aqedan 

gamomdinare, Wi-Fi aliansma miiRo mniSvnelovani zomebi 

umavTulo lokaluri qselebis efeqturi standartizebuli 

dacvisaTvis da gansazRvra WPA meqanizmi, romelic 

uzrunvelyofs qselebis urTierTqmedebas. WPA-s moqmedebis 

dros, qselur garemos, romelic yalibdeba 802.11 

standartis sxvadasxva tipis qselis interfeisis 

radioplatebis mier, SeuZlia gamoiyenos daSifvris 

gafarToebuli formebis upiratesobebi. 

WPA 1.0 warmoadgens Tavdapirvel variants, 802.11 

standartis araratificirebul versias, romelic Seicavs 

gasaRebis mTlianobis droebiTi oqmebis (temporal key integrity 

protocol, TKIP) meqanizmebs da 802.1x. am ori meqanizmis 

kombinacia saSualebas iZleva uzrunvelyos daSifvra cvale-

badi gasaRebiT da urTierTqmedebiTi autentifikacia, 

romelic zogjer aucilebelia umavTulo lokaluri qsele-

bisTvis. 
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Tavi IV. umavTulo qselebis usafrTxoeba 

usafrTxoeba uaRresad mniSvnelovani sakiTxia umav-

Tulo qselebisaTvis, vinaidan garemoSi gavrcelebuli 

sakomunikacio signalebi xelmisawvdomia dasaWerad. aqedan 

gamomdinare, kompaniebma da individualurma momxmareblebma 

unda Seicnon potenciurad arsebuli problemebi da miiRon 

Sesabamisi zomebi. meoTxe TavSi ganxilulia umavTulo 

qselebis gamoyenebasTan dakavSirebuli safrTxeebi da 

umavTulo qselebis dacvis xerxebi daSifvrisa da 

autentifikaciis meqanizmebis gamoyenebiT. 

 

 

4.1. arsebuli safrTxeebi 

arsebobs umavTulo qselebis gamoyenebasTan dakavSire-

buli safrTxeebis sxvadasxva forma (nax. 4.1).  

 

 

 

 

 

 

 

nax. 4.1. umavTulo qselebis gamoyenebasTan dakavSirebuli  

safrTxeebis sxvadasxva forma 

araavtorizebuli 

wvdoma 
nakadis 

monitoringi 
`momsaxurebaze uari~-s 

saxeobis Seteva 

umavTulo 

lokaluri qseli 
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magaliTad, hakerebs (hackers) SeuZliaT moaxdinon 

araavtorizebuli SeRweva qseluri sistemebSi, an Tundac 

daarRvion qselis muSaoba da moitacon kompaniis infor-

macia. 

 

 

 

4.1.1. nakadis monitoringi 

 

gamocdil hakers an sulac SemTxveviT snupers 

(snooper _ piri, romelsac uyvars farulad TvalTvali) 

programuli saSualebebis gamoyenebiT SeuZlia advilad 

moiZios umavTulo qselis daucveli paketebi da mTlianad 

gaxsnas masSi arsebuli monacemebi. magaliTad, snuperebs, 

romlebic imyofebian ramdenime aseuli metriT daSorebiT 

Senobidan, sadac funqcionirebs umavTulo lokaluri qseli, 

SeswevT Zala moiZion yvela tranzaqcia, romelic sruldeba 

umavTulo qselis nawilSi. ra Tqma unda, ZiriTadi safrTxe 

mdgomareobs imaSi, rom Setevebis Sedegad viRacas SeiZleba 

xelSi Cauvardes iseTi mniSvnelovani informacia, rogoricaa  

momxmareblebis saxelebi da parolebi, kredit-kartebis 

nomrebi da sxva. 

am problemis gadawyveta mdgomareobs imaSi, rom mini-

mum moxdes im informaciis daSifvra, romelic gadaecema 



 85

umavTulo mowyobilobebsa da sabaziso sadgurebs Soris. 

daSifvris procesis dros monacemTa bitebi icvleba 

saidumlo gasaRebis daxmarebiT. radganac gasaRebi  

saidumloa, hakers ar SeuZlia monacemebis amoSifvra. aqedan 

gamomdinare, efeqturi meqanizmebis gamoyenebis xarjze 

daSifvras SeuZlia aamaRlos monacemTa daculoba.  

 

 

 

4.1.2. araavtorizebuli SeRweva 

 

analogiurad nebismiers, romelic imyofeba Senobis 

Soriaxlos, yovelgvari Zalisxmevis gareSe, SeuZlia 

monitoringis Catareba umavTulo qselSi arsebuli 

sistemebis mimarT, Tu ar aris miRebuli sifrTxilis  

winaswari zomebi. magaliTad, vinmes, romelic imyofeba 

Senobis maxloblad mdgar avtomobilSi, SeuZlia miebas 

SenobaSi ganlagebuli sabaziso sadgurebidan erT-erTs. Tu 

ar aris miRebuli saWiro dacvis saWiro zomebi, aseT pirs 

SeuZlia SeaRwios serverze da sistemebSi, romlebic 

sruldeba korporatiul qselSi. 

samwuxarod, kompaniebis umravlesoba umavTulo 

qselebis gamarTvis dros iyenebs sabaziso sadgurebis 

konfiguracias, romelic Tavidanvea dayenebuli (default) da 
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ver uzrunvelyofs usafrTxoebis saWiro zomebs, rac 

winaswar gansazRvravs sistemebis serverTan daubrkolebel 

urTierTqmedebas.  

operaciuli sistema Windows XP, Vista saSualebas 

iZleva advilad damyardes kavSiri umavTulo qselebTan, 

gansakuTrebiT saerTo kavSiris mqone qselebTan. rodesac 

nouTbuqi miebmeba umavTulo lokalur qsels, mis mflobels 

SeuZlia SeaRwios nebismier sxva nouTbuqSi, romelic 

CarTulia imave umavTulo lokalur qselSi. Tu ar aris 

gamoyenebuli personaluri brandmaueri, nebismiers SeuZlia 

gaecnos aseTi nouTbuqis myar diskze arsebul yvela 

informacias,rac warmoadgens uzarmazar safrTxes. 

xSirad, rodesac wvdomis wertilSi amoqmedebulia 

dacvis meqanizmebi, arsebul safrTxes warmoadgens midgmuli 

wvdomis wertilis (rogue access point) CarTvis SesaZlebloba. 

aseTi wertili iTvleba araavtorizebul wvdomis wertilad, 

romelic mierTebulia qselSi. magaliTad, romelime 

momsaxure personals SeuZlia SeiZinos wvdomis wertili, 

ar gaiTvaliswinos qselis usafrTxoebis normebi da 

daayenos igi Tavis ofisSi. Asev,e hakers SeuZlia SenobaSi 

ganaTavsos wvdomis wertili, ganzrax SeaerTos daucveli 

wvdomis wertili korporatiul qselSi (nax. 4.2). 
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nax. 4.2. midgmuli wvdomis wertili hakerebisTvis  

warmoadgens Ria ports  

 

midgmul wvdomis wertilSi, rogorc wesi, ar aris 

aqtivirebuli daSifvris sistema. aqedan gamomdinare, igi 

warmoadgens yvelasaTvis Ria kars, vinc ki moindomebs 

Senobis garedan SeaRwios korporatiul qselSi. amitom 

kompaniebma yovelTvis unda Seamowmon midgmuli wvdomis 

wertilebis arseboba. es problema aqtualuria damou-

 

 

sakontrolo zona 

momxmareblebi 

hakeri 

 

wvdomis 

wertili 

wvdomis 

wertili 

midgmuli 

wvdomis 

wertili 



 88

kideblad imisa, dayenebulia umavTulo qseli Tu ara, 

vinaidan vinmes SeuZlia midgmuli wvdomis wertili 

miuerTos mavTulian qsels. 

araavtorizebuli SeRwevis sawinaaRmdegod umavTulo 

qselSi gamoiyeneba urTierTqmedebiTi autentifikacia, ro-

melic xorcieldeba qselis mowyobilobebsa da wvdomis 

wertilebs Soris. autentifikacia _ mowmdeba momxmareblis 

an mowyobilobis identuroba. umavTulo qselSi unda gamo-

iyenebodes meTodebi, romlis saSualebiTac xdeba sabaziso 

sadguris darwmuneba qselis mowyobilobis identurobaSi da 

piriqiT. es aucilebelia imisTvis, rom moxdes legitimur 

sabaziso sadgurebsa da mowyobilobebs Soris SeerTeba. 

garda amisa, wvdomis wertilebi unda gadiodnen autenti-

fikaciis procedurebs komutatorze, rac qselSi gamo-

ricxavs midgmuli wvdomis wertilebis gamoCenas.  

 

 

 

4.1.3. `adamiani SuaSi~ saxeobis Seteva 

 

autentifikaciisa da daSifvris meqanizmebis gamoyenebis 

wyalobiT izrdeba umavTulo qselebis usafrTxoeba, magram 

gamocdili hakerebi Zebnian sust mxareebs, ician ra, Tu 

rogor muSaobs qselis oqmebi. gansakuTrebul saSiSroebas 
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warmoadgens `adamiani SuaSi~ (man-in-the-middle attacks) 

saxeobis Setevebi. hakeri ganaTavsebs fiqtiur mowyobilobas 

legalur momxmareblebsa da umavTulo qsels Soris (nax. 

4.3). magaliTad, standartuli `adamiani SuaSi~ saxeobis 

Setevis ganxorcielebis dros gamoiyeneba misamarTebis 

gardamqmneli oqmi (address resolution protocol, ARP), romelic 

gamoiyeneba yvela TCP/IP (Transmission Control Protocol/Internet 

Protocol _ gadacemis marTvis oqmi/internet oqmi) qselSi. 

hakers, romelic SeiaraRebulia aucilebeli programuli 

saSualebebiT, ARP-s gamoyenebiT SeuZlia daamyaros kon-

troli umavTulo qselze. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 4.3. Sualeduri mowyobiloba saSualebas iZleva  

ganxorcieldes `adamiani-SuaSi~ saxeobis Seteva 

sakontrolo zona 

momxmarebeli 

wvdomis 
wertili 
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mowyobiloba 
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ARP nebas rTavs Sesruldes mTavari funqcia, ris-

Tvisac igzavneba moTxovna umavTulo an mavTuliani qselis 

interfeisis platis mimarT im mizniT, rom gamovlindes 

platis fizikuri misamarTi _ es igivea, rac MAC-misamarTi, 

romelic miniWebulia plataze misi mwarmoebelis mier da 

gansxvavdeba qselis sxva nebismieri komponentis misamar-

Tisagan, anu is unikaluria. aqedan gamomdinare, gadamcemma 

qselis interfeisis platam unda icodes mimRebis MAC-

misamarTi. es plata amoicnobs da reagirebas axdens mxolod 

fizikur MAC-misamarTze. 

gamoyenebiT programebs, romlebic saWiroeben mona-

cemebis gadasacemad, unda gaaCndes mimRebis IP misamarTi, 

xolo gadamcemi qselis interfeisis plata iyenebs ARP 

oqms imisaTvis, rom gamoavlinos Sesabamisi fizikuri 

misamarTi. is iRebs misTvis saWiro misamarTs, agzavnis ra 

mravlisaRmTqmel ARP paketebs, sadac cxaddeba mimRebis 

qselis interfeisis platis IP misamarTi. yvela sadgurs 

aqvs Sexeba moTxovnasTan da sadgurma Sesabamisi IP 

misamarTiT unda daabrunos pasuxis paketi ARP oqmiT, 

romelic Seicavs MAC da IP misamarTebs. Semdeg gadamcemi 

sadguri CarTavs MAC-misamarTs gadasacem freimSi, rogorc 

mimRebis misamarTs, agreTve, raRac periodis ganmavlobaSi 

cxrilis saxiT inaxavs Sesabamis MAC da IP misamarTebs 
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(inaxavs iqamde, vidre sadguri ar miiRebs sxva ARP pasuxs 

im sadgurisagan, romelsac gaaCnia es IP misamarTi). 

ARP oqmTan dakavSirebuli problema aris is, rom 

dacvis sistemisTvis is warmoadgens safrTxes, vinaidan 

adgili aqvs spufingis (spoofing _ kavSiris imitacia, 

wvdomis miReba motyuebiTi gziT) SesaZleblobas. hakers 

SeuZlia Sualeduri mowyobilobis saSualebiT sadgurs 

gaugzavnos fiqtiuri ARP-pasuxi, romelic Seicavs 

legitimuri qseluri mowyobilobis IP misamarTs da  

Sualeduri mowyobilobis MAC misamarTs da sadguri 

Seiyvanos SecdomaSi. yvelaferi es miiyvans iqamde, rom yvela 

legitimuri qselis sadguri avtomaturad ganaaxlebs 

TavianT ARP-cxrilebs, sadac Seitaneba mcdari monacemebi. 

Sedegad sadgurebi daiwyebs paketebis gadacemas Sualeduri 

mowyobilobis misamarTiT da ara legitimuri wvdomis 

wertilisken. swored es aris klasikuri Seteva `adamiani 

SuaSi~, ris Sedegadac hakeri iRebs imis SesaZleblobas, rom 

marTos momxmarebelTan dakavSirebuli seansebi. is miiRebs 

parolebs, mniSvnelovan monacemebs da SeZlebs korporatiul 

serverebTan urTierTqmedebas ise, rTiTqos is aris 

legitimuri momxmarebeli.  

Setevebis Tavidan aridebis mizniT ARP momwodeblebi 

gvTavazoben dacul ARP-s (secure ARP, SARP). aseTi 

gaumjobesebuli ARP uzrunvelyofs specialur dacul 
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gvirabs yvela momxmarebelsa da wvdomis wertilebsa an 

marSrutizatorebs Soris, romelic ignorirebas ukeTebs 

yvela im ARP-pasuxs, romlebic dakavSirebuli araa im 

momxmareblebTan, romlebic imyofebian  gvirabis meore 

boloSi. maSasadame, mxolod legitimuri ARP-pasuxebi 

moemsaxureba ARP-cxrilebis ganaxlebis dafuZnebas. sadgu-

rebs, romlebic iyenebs SARP oqmebs, midrekileba ara aqvT 

spufingisadmi. 

SARP oqmis gamoyenebisTvis saWiroa, rom yvela samom-

xmareblo mowyobilobaze  dayendes specialuri programuli 

uzrunvelyofa, amitom SARP ar gamoiyeneba saerTo kavSiris 

mqone qselebisTvis, magram sawarmoebs TavianT samomxmareblo 

mowyobilobebze SeuZliaT daayenon SARP, raTa Tavi 

airidon `adamiani SuaSi~ saxeobis Setevisagan. 

 

 

 

4.1.4. momsaxurebaze uari 

 

`momsaxurebaze uari~ saxeobis Seteva (denial of service, 

DoS) _ es aris Tavdasxma, ris Sedegadac umavTulo qseli 

xdeba gamousadegari an misi muSaoba iblokeba. aseTi Setevis 

SesaZlebloba unda gaiTvaliswinos yvelam, vinc ki gamarTavs 

umavTulo qsels. aucilebelia dafiqreba imaze, Tu ra 
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moxdeba, rodesac qseli gaxdeba miuwvdomeli ganu-

sazRvreli droiT. 

DoS Setevis seriozuloba damokidebulia imaze, Tu ra 

Sedegs gamoiwvevs umavTulo qselis mwyobridan gamosvla. 

magaliTad, hakers SeuZlia gaxados miuwvdomeli umavTulo 

lokaluri qseli, romelic gamarTulia saxlSi, xolo amis 

Sedegi iqneba mxolod saxlis mepatronis Sewuxeba, magram 

sawarmos inventarizaciis umavTulo sistemis mwyobridan 

gamosvla mniSvnelovan finansur danakargebs gamoiwvevs. 

DoS Setevis saxesxvaobidan erT-erTs warmoadgens 

meTodi `uxeSi Zala~ (brute-force attack). informaciuli 

paketebis masiuri gagzavnis dros amoqmedebulia qselis 

yvela resursi da Sedegad qseli wyvets muSaobas _ es aris 

DoS Setevis varianti, romlis Sesruleba xdeba meTodiT 

`uxeSi Zala~. internetSi SeiZleba moiZebnos iseTi 

programuli saSualebebi, romelic SeaZlebinebs hakers 

umavTulo qselSi gamoiwvios informaciuli paketebis 

intensiuri gadacema. hakers SeuZlia ganaxorcielos DoS 

Seteva meTodiT `uxeSi Zala~ serverze qselis sxva 

kompiuterebidan gamousadegari paketebis gagzavnis gziT. 

yovelive es iwvevs qselSi aramwarmoeblur danaxarjebs da 

legitimur momxmareblebs ar aZlevs saSualebas gamoiyenos 

qselSi Sesasvleli SesaZlebloba. 
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umavTulo qselebis muSaobis gaCerebis sxva xerxs 

warmoadgens meTodi `SegrZnebis aRmoCena~ (carrier sense 

access), sadac gamoiyeneba mZlavri radiosignali, romelic 

axSobs sxvebs da akeTebs ise, rom wvdomis wertilebi da 

qselis interfeisis radioplatebi gamousadegari xdeba. 

magaliTad, 802.11b-s oqmebi gamoirCeva `TavazianobiT~, rac 

saSualebas aZlevs DoS Setevis signals gadacemis areSi 

hqondes wvdoma imdeni xani, ramdenic surs hakers. 

Tumca, qselze Setevis ganxorcielebis mcdeloba 

mZlavri radiosignalis gamoyenebiT SeiZleba hakerisTvis 

aRmoCndes metad sarisko, vinaidan aseTi Setevis ganxor-

cielebisas mZlavri gadamcemi unda ganTavsdes im Senobis 

uSualo siaxloves, sadac funqcionirebs umavTulo qseli. 

aqedan gamomdinare, umavTulo qselis mflobels SeuZlia 

aRmoaCinos hakeri aRmomCeni saSualebebis gamoyenebiT, 

romlebic miekuTvneba qseluri analizatorebis jgufs. mas 

Semdeg, rac aRmoCenili iqneba winaswargansazRvruli 

xarvezebis wyaro, misi mflobeli iZulebuli gaxdeba 

Sewyvitos Seteva, an sulac  gansasjelis skamze aRmoCndess. 

garda amisa, Dos Setevas xels uwyobs dacvis 

zogierTi meqanizmi. magaliTad, WPA meqanizmma SeiZleba 

gamoiwvios `momsaxurebaze uari~ saxeobis Seteva. WPA 

qselis momxmareblebi autentifikaciisaTvis iyenebs maTema-

tikur algoriTmebs. Tu romelime momxmarebeli Seecdeba 
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miiRos misadmi wvdoma da erTi wamis ganmavlobaSi gaagzavnis 

araavtorizebuli monacemebis or pakets, WPA CaTvlis, rom 

gaxda Setevis obieqti da qselis muSaobas Sewyvets. 

SedarebiT moqmed dacvas Dos Setevis winaaRmdeg 

warmoadgens usafrTxoebis mkacri wesebis SemuSaveba da 

Sesruleba, magaliTad, rogoric aris brandmauerebis sis-

temebis dayeneba da ganaxleba, antivirusuli sistemebis 

mudmivad ganaxleba, simboloebis didi raodenobiT 

parolebis gamoyeneba, aragamoyenebadi qseluri 

mowyobilobebis qselidan gaTiSva da sxva yvela is qmedeba, 

romlebic mkacrad unda daicvas umavTulo qselis yvela 

momxmareblebma. 

umavTulo qselis dacva SesaZlebelia garedan radio-

signalebis SeRwevisagan Senobis winaaRmdegobis gawevis 

unaris uzrunvelyofis gziT. arsebobs zogierTi reko-

mendacia, romlis saSualebiTac SesaZlebelia SenobaSi 

radiosignalebis nakadis Semcireba: 

_ Tu Senobis Sida kedlebs gaCnia liTonis gamZle 

zedapiri, sasurvelia moxdes misi damiweba; 

_ sasurvelia dayendes Termoizolaciis mqone 

fanjrebi da moxdes misi moliToneba; 

_ Senobis Sida da gare kedlebze gamoyenebuli iqnas 

liTonis minarevis saRebavi; 
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_ moxdes gadamcemis simZlavris daregulireba iseTi 

saxiT, rom mTlianad gamoiricxos signalis gaJonva an misi 

done daiwios iseT mniSvnelobamde,rom SesaZlebeli iqnes 

hakeris advilad gamovlineba. 

universaluri xerxi, romelic gauwevs winaaRmdegobas 

Dos Setevis yvela saxeobas, ar arsebobs. aqedan gamomdinare, 

Tu Dos Setevis Sedegad qseli gamovida mwyobridan, 

sasurvelia moxdes gadasvla qaRaldis dokumentebis damuSa-

vebaze, vidre  umavTulo qselis potenciuri naklovanebebis 

gamo kompania mivides gakotrebis piras. 
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4.2. daSifvra 

 

daSifvra cvlis monacemTa paketis TiToeul bits im 

mizniT, rom borotganmzraxvelma ver SeZlos misi 

dekodireba. aradaSifrul monacemebs eZaxian Ria teqsts 

(plaintext), romlis dekodirebac martivia. daSifvris 

procesSi Ria teqsti gardaiqmneba daSifruli saxiT, xolo 

misi dekodireba SeiZleba mxolod saidumlo gasaRebis 

daxmarebiT. 

daSifvris meTodebis umravlesoba, rogoricaa, maga-

liTad, 802.11 standartis WEP meTodi, romelic iZleva 

dacvis garantias,  simetriulia. es imas niSnavs, rom 

daSifvrisa da amoSifvrisaTvis gamoiyeneba erTi da igive 

gasaRebi (nax. 4.4). 

 

 

 

 

 

 

 

 

 

nax. 4.4. simetriuli daSifvrisas gamoiyeneba saerTo gasaRebi 

momxmarebeli 

saerTo 
gasaRebi 

saerTo 
gasaRebi 

daSifrva amoSifvra 

 

wvdomis 
wertili 

daSifruli teqsti 
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magaliTad, qselis interfeisis radioplatas monacemTa 

paketis daSifvrisaTvis SeuZlia gamoiyenos xyz gasaRebi, 

xolo wvdomis wertili xyz gasaRebis daxmarebiT moaxdens 

mis amoSifvras. amisaTvis saWiroa, rom gadamcemi da mimRebi 

sadgurebi erTmaneTs endobodnen, rasac adgili aqvs piradi 

umavTulo qselis gamoyenebisas, rogoricaa, magaliTad, 

sawarmos umavTulo qseli. Tumca, azri ara aqvs simetriuli 

gasaRebebis gamoyenebas saerTo kavSiris mqone qselebSi, 

vinaidan is SeuZlia miiRos nebismierma abonentma, maT Soris- 

hakermac. 

imisaTvis, rom simetriuli daSifvris meTodi iyos 

efeqturi, saWiroa gasaRebis ganmeorebiT gamoyenebis mini-

mizacia gasaRebis xSirad gamocvlis gziT, sasurvelia, 

TiToeuli freimis gadacemis Semdeg. yovelive es xels 

uwyobs imas, rom hakers qselSi SeRwevis dro 

gauxangrZlivdes (an SeRweva SeuZlebeli gaxdes) da abrko-

lebs qselSi dacvis sistemis darRvevas. 

kriptografia Ria gasaRebiT dafuZnebulia asimetri-

uli gasaRebebis gamoyenebaze, romelTagan erT-erTi warmo-

adgens saidumlos, xolo meore _ Rias. rogorc dasaxe-

lebidan igulisxmeba, saidumlo gasaRebi xelmisawvdomia 

mxolod misi mflobelisTvis, xolo Ria gasaRebi cnobilia 

yvelasTvis. es saSualebas iZleva SevqmnaT daSifvrisa da 
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autentifikaciis SedarebiT efeqturi meqanizmebi, vinaidan 

martivdeba Ria gasaRebis ganawilebis meTodebi. 

mniSvnelovan pirobas, wayenebuls Ria gasaRebiT daSi-

fvris meTodisadmi, warmoadgens Semdegi: wyvili `saidumlo 

gasaRebi _ Ria gasaRebi~ unda iyos Tanasworuflebiani krip-

tografiuli TvalsazrisiT. magaliTad, gadamcem sadgurs 

SeuZlia monacemebis daSifvra Ria gasaRebis daxmarebiT, 

maSin mimRebi sadguri gamoiyenebs Tavis saidumlo gasaRebs, 

raTa amoSifros monacemebi. aseve SesaZlebelia sapirispiro 

variantic. gadamcemi sadguri monacemebs daSifravs saidumlo 

gasaRebis daxmarebiT, xolo mimRebi sadguri gamoiyenebs Ria 

gasaRebs da amoSifravs monacemebs. 

Tu mizans warmoadgens monacemebis daSifvra, maSin 

gadamcemi sadguri monacemebis gadacemamde mis dasaSifrad 

gamoiyenebs Ria gasaRebs. mimRebi sadguri gamoiyenebs 

Sesabamis saidumlo gasaRebs miRebuli monacemebis amo-

saSifrad (nax. 4.5). TiToeuli sadguri malavs Tavis 

saidumlo gasaRebs sxvebisgan, raTa daSifruli monacemebis 

arasanqcirebulad amoSifvriT safrTxeSi ar Caigdos Tavi. 

aqedan gamomdinare, zemoTaRniSnuli procesi yvela sadgurs 

saSualebas aZlevs  gamoiyenos yvelasaTvis cnobili gasaRebi 

daSifruli monacemebis gadasacemad sxva nebismieri sadgu-

risaken. 
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nax. 4.5. daSifvra Ria gasaRebiT 

 

kriptografia Ria gasaRebiT efeqturia monacemebis 

daSifvrisaTvis, vinaidan Ria gasaRebi advilad gadaecema 

yvelas, visac surs gansazRvrul sadgurs gadasces daSi-

fruli monacemebi. sadgurs, romelic agenerirebs axal 

saidumlo gasaRebs, SeuZlia qseliT nebismiers gadasces 

misTvis Sesabamisi Ria gasaRebi, an ganaTavsos internetSi. 

 

 

4.2.1. meqanizmi WEP 

meqanizmi WEP _ es aris daSifvrisa da autenti-

fikaciis standarti, romelic gamoiyeneba MAC doneze. mas 

Seesabameba mwarmoeblebis umravlesobis mier gamoSvebuli 

Ria 

 gasaRebi 
saidumlo 
gasaRebi 

 
momxmarebeli 

daSifrva amoSifrva 

wvdomis 
wertili 

daSifruli teqsti 
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qselis interfeisis radioplatebi da wvdomis wertilebi. 

umavTulo qselis gamarTvisas saWiroa mtkiced vicodeT, Tu 

ra SesaZleblobebs iZleva WEP dacvis asamaRleblad. 

Tu momxmarebeli gaaqtiurebs WEP meqanizms, mona-

cemebis gadacemamde qselis interfeisis radioplata Sifravs 

802.11 standartis TiToeul freims. kontroli xorcieldeba 

cikluri moWarbebuli kodis gamoyenebiT (cyclical redundancy 

check, CRC). gadacemis dros gamoiyeneba daSifvris nakaduri 

meqanizmi, romelic uzrunvelyofilia dacvis sistemiT RSA 

(algoriTmi _ asimetriuli daSifvra Ria gasaRebiT). mimRebi 

sadguri (magaliTad, wvdomis wertili an sxva qselis 

interfeisis radioplata) amoSifravs miRebul freims. 

maSasadame, 802.11 standartis WEP Sifravs mxolod im 

monacemebs, romelic gadaecema 802.11 standartis sadgurebs 

Soris. rogorc ki freimi miaRwevs mavTulian nawils, 

rogorc es xdeba xolme erTi wvdomis wertilidan meoreSi 

gadacemis dros, WEP ukve aRar muSaobs. 

WEP monacemebis daSifvrisa da amoSifrisaTvis regla-

mentirebas ukeTebs saerTo gasaRebis gamoyenebas. WEP-is 

gamoyenebis dros mimRebma sadgurma amoSifrisaTvis unda 

gamoiyenos igive gasaRebi. maSasadame, TiToeuli wvdomis 

wertili da qselis interfeisis radioplata unda iyos r 

xeliT dakonfigurirebuli erTi da igive gasaRebiT. 
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WEP-s gaaCnia Tavisi naklovanebebi, vinaidan 

daSifvisaTvis gamoiyeneba mokle inicializaciis veqtorebi 

(initialization vector, IV) da Seucvleli gasaRebebi. WEP-is 

gamoyenebasTan dakavSirebuli problemebi ganpirobebulia 

daSifvris algoriTmis gamoyenebasTan. WEP iyenebs 24-

Tanrigian inicializaciis veqtors (IV) da adre Tu gvian 

gamoiyenebs igive IV-s sxva monacemTa paketisaTvis. sawarmos 

did qselebSi IV ganmeoreba SeiZleba moxdes erTi saaTis 

ganmavlobaSi. Tu hakeri daagrovebs sakmaris freimebs, 

romlebic dafuZnebulia erTi da igive IV-ze, mas SeuZlia 

gansazRvros erToblivad gamosayenebeli saidumlo gasaRebi. 

es ki gamoiwvevs imas, rom hakeri SeZlebs 802.11 standartis 

nebismieri freimis amoSifvras. 

802.11 standarts ar gaaCnia aranairi funqcia, rome-

lic uzrunvelyofs sadgurebs Soris gasaRebebis gacvlas. 

aqedan gamomdinare, sistemuri administratorebi da momxma-

reblebi iyeneben erTi da igive gasaRebs kvirebis an Tveebis 

ganmavlobaSi. yovelive es damnaSaveebs aZlevs sakmaris dros, 

rom Caataron nakadis monitoringi da SeaRwion qselSi. 

miuxedavad WEP-is naklovanebebisa, misi gamoyeneba 

sasurvelia, raTa moxdes usafrTxoebis minimaluri donis 

uzrunvelyofa. umravlesobas gaaCnia Ria umavTulo qseli, 

sadac gamoiyeneba oqmebis analizatorebi da ar aris 

CarTuli WEP meqanizmi. aqedan gamomdinare, hakerebs yovel-
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gvari Zalixsmevis gareSe SeuZliaT gamoavlinon aseTi 

qselebi da SeaRwion masSi. 

 

 

 

4.2.2. gasaRebis mTlianobis droebiTi oqmi 

 

802.11 standarti iZleva umavTulo lokaluri 

qselebis dacvis meqanizmebis gaumjobesebis saSualebas. erT-

erTi uaxlesi aris gasaRebis mTlianobis droebiTi oqmi 

(temporal key integrity protocol, TKIP), romelic Tavidan 

iwodeboda WEP2. TKIP oqmi, es aris gadawyveta, romelic 

dafuZnebulia 128-Tanrigiani gasaRebis gamoyenebaze, romelic 

erToblivad gamoiyeneba momxmareblebisa da wvdomis werti-

lebis mier. TKIP kombinirebas ukeTebs droebiT gasaRebs da 

samomxmareblo mowyobilobis MAC-misamarTs, xolo Semdgom 

amatebs 16-Tanrigian inicializaciis veqtors, risi saSua-

lebiTac moxdeba monacemebis daSifvra. es procedura iZleva 

imis garantias, rom yvela sadguri monacemebis dasaSifrad 

gamoiyenebs sxvadasxva gasaRebebis nakads. 

TKIP daSifvrisaTvis iyenebs asimetriuli daSifvris 

algoriTms, romelic analogiuria WEP-isa. maT Soris 

ZiriTadi gansxvaveba mdgomareobs imaSi, rom TKIP 10 aTasi 
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paketis gadacemis Semdeg cvlis droebiT gasaRebebs, risi 

wyalobiTac mniSvnelovnad izrdeba qselis usafrTxoeba. 

TKIP-is daSifvris gamoyenebis upiratesoba mdgoma-

reobs imaSi, rom kompaniebis, romlis wvdomis wertilebi da 

qselis interfeisis radioplatebi dafuZnebulia WEP meqa-

nizmze,  modernizeba TKIP doneze SesaZlebelia martivi 

qmedebebiT. magram eqspertebis azriT TKIP _ es aris 

droebiTi gadawyveta da aucilebelia daSifvris Zlieri 

meTodebis Seqmna. 

 

 

 

4.3. autentifikacia 

 

umavTulo qselSi aucilebelia gamoyenebul iqnas 

ormxrivi autentifikacia. misi wyalobiT SesaZlebelia uam-

ravi problemebis gadawyveta, romlebic dakavSirebulia 

usafrTxoebasTan. magaliTad, SesaZlebelia warmatebiT aRvu-

dgeT win Setevas `adamiani SuaSi~. ormxrivi autenti-

fikaciis dros umavTulo momxmarebeli da umavTulo qseli 

erTmaneTs umtkicebs TavianT identurobas (nax. 4.6). am 

procesis kvaldakval gamoiyeneba autentifikaciis serveri 
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RADIUS (remote authentification dial-in user service _ 

momxmareblebis distanciuri autentifikaciis samsaxuri). 

 

 

 

 

 

 

 

 

 

nax. 4.6. autentifikaciis dros mowmdeba mowyobilobebis identuroba 

 

 

4.3.1. autentifikaciis meqanizmis naklovaneba 

 

WEP uzrunvelyofs mxolod qselis interfeisis 

radioplatis autentifikaciis meTods wvdomis wertili-

sadmi, sapirispiro operacia ar sruldeba. aqedan gamom-

dinare, hakers SeuZlia monacemebis gadagzavna sxva gziT, 

dacvis sxva meqanizmebis gverdis avliT. aseTi SesaZlebloba 

rom aRmoifxvras, umavTulo qselebSi unda gamoiyenebodes 

ara erTmxrivi, aramed ormxrivi autentifikacia. 

momxmarebeli 

mandatebi 

autentifikaciis 
serveri 
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rodesac umavTulo momxmarebeli gadadis aqtiur 

fazaSi, is iwyebs gadasagzavni garemos Zebnas Suqura 

signalebiT, romelsac wvdomis wertilebi mravlismauwyebel 

reJimSi periodulad agzavnis. Suqura signalebi Seicavs 

wvdomis wetilis momsaxurebis zonis identifikators 

(SSID) da sxva parametrebs. wvdomis wertili masze mibmis 

nebarTvas iZleva mxolod maSin, rodesac momxmareblisa da 

wvdomis wertilis SSID-ebi erTmaneTs Seesabameba. swored 

es warmoadgens autentifikaciis ZiriTad (Tumca sust) 

formas. 

am procesis naklovaneba ZiriTadad gamowveulia imiT, 

rom SSID gadaicema aradaSifruli formiT, rac umavTulo 

monacemTa paketebze specialuri dakvirvebis programebis 

saSualebiT xdis maT xilvads. aqedan gamomdinare, hakers 

SeuZlia Suqura freimSi advilad aRmoaCinos SSID da 

autentifikacia moaxdinos umavTulo qselTan.  

801.11 standarti gvTavazobs autentifikaciis formas, 

romelsac qvia `Ria autentifikaciis sistema~. aseT reJimSi 

muSaobis dros wvdomis wertili autentifikaciaze 

nebismieri moTxovnis Sesrulebis garantias iZleva. 

momxmarebeli ubralod agzavnis moTxovnis freims autenti-

fikaciaze, xolo wvdomis wertili iZleva dadebiT pasuxs. 

es aZlevs nebismiers, romelmac icis koreqtuli SSID, imis 

saSualebas, rom miebas wvdomis wertils. 
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801.11 standarti agreTve reglamentirebas ukeTebs 

autentifikacias erToblivad gamosayenebeli gasaRebiT, 

romelic warmoadgens autentifikaciis SedarebiT Tanamed-

rove formas. procesis Sesruleba mimdinareobs 4 etapad: 

1) momxmarebeli agzavnis moTxovnis freims autenti-

fikaciaze; 

2) wvdomis wertili upasuxebs freimiT, romelic 

Seicavs teqsts da ewodeba `gamoZaxebis teqsti~ (challenge 

text); 

3) momxmarebeli daSifvris WEP saerTo gasaRebis 

gamoyenebiT Sifravs gamoZaxebis teqsts da daSifrul 

teqsts ubrunebs wvdomis wertils, romelic agreTve 

saerTo gasaRebis daxmarebiT amoSifravs am teqsts da 

Sedegs adarebs gamoZaxebis teqsts; 

4) Tu teqstebi emTxveva, momxmarebeli miebmeba 

wvdomis wertils. 

yovelive es sruliad sakmarisia autentifikaciis 

TvalsazrisiT, magram problema mdgomareobs imaSi, rom 

erToblivad gamosayenebeli gasaRebis arseboba  amtkicebs 

mxolod imas, rom momxmarebels gaCnia koreqtuli WEP-

gasaRebi. 
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4.3.2. MAC-filtrebi 

 

zogierTi umavTulo sabaziso sadgure gvTavazobs 

filtracias garemosadmi wvdomis marTvis doneze (MAC-

doneze). MAC-filtraciis gamoyenebis dros wvdomis 

wertili amowmebs  TiToeuli miRebuli freimis wyaros 

MAC-misamarTs da uars ambobs iseTi freimebis MAC-

misamarTebis miRebaze, romlebic ar Seesabameba   qselis 

administratoris mier daprogramebuli siidan arcerTs.  

magram MAC-filtracias gaaCnia susti adgilebi. 

magaliTad, WEP-daSifvris dros freimis velis mniSvneloba, 

romelic Seicavs MAC-misamarTs, ar iSifreba. es saSualebas 

aZlevs hakers daakvirdes freimebis gadacemas da gamo-

avlinos moqmedi MAC-misamarTebi, an SeuZlia arsebuli 

programuli uzrunvelyofis daxmarebiT Secvalos Tavisi 

qselis interfeisis radioplatis MAC-misamarTi iseTi 

saxiT, rom Seesabamebodes moqmed MAC-misamarTs. es hakers 

aZlevs imis saSualebas, rom `moatyuos~ wvdomis wertili 

im dros, rodesac legaluri momxmarebeli gasulia 

qselidan. 

garda amisa, yvela momxmareblisaTvis MAC-filtraciis 

meqanizmis amoqmedeba qselSi Zalzed damRleli procesia. 

qselis administratorma TiToeuli momxmareblisaTvis cxri-

lSi unda Seqmnas Canaweri maTi MAC-misamarTebiT da axali 
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momxmareblis SemTxvevaSi cxrilSi moaxdinos Sesabamisi 

cvlileba. 

 

 

 

4.3.3. autentifikaciis Ria gasaRebis sistema 

 

informaciis dacvis erT-erT damatebiT saSualebas 

warmoadgens is, rom sadgurebs SeuZlia gamoiyenos Ria 

gasaRebis sistema sxva sadgurebTan an wvdomis wertilebTan 

autentifikaciisaTvis (nax. 4.7).  

 

 

 

 

 

 

 

 

 

 

nax. 4.7. Ria gasaRebis sistema saSualebas iZleva  

ganxorcieldes autentifikacia 

Ria 
 gasaRebi 

saidumlo 
gasaRebi 

 
momxmarebeli 

daSifrva amoSifrva 

 

wvdomis 
wertili 

daSifruli teqsti 
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yoveli es procesi aucilebelia iqamde, vidre wvdomis 

wertili saSualebas miscems gansazRvrul sadgurs daiwyos 

urTierTqmedeba qselis dacul nawilTan. sadguri 

autentifikacias ukeTebs Tavis Tavs monacemTa paketSi 

saidumlo gasaRebis daxmarebiT teqstis daSifvris gziT. 

mimRebi sadguri Ria gasaRebis daxmarebiT amoSifravs 

gadamcemi sadguris teqsts. Tu amoSifruli teqsti daemTxva 

romelime winaswargansazRvrul teqsts (magaliTad, sadguris 

saxeli), mimRebi sadguri CaTvlis, rom gadamcemi sadguri 

aris legitimuri. 

 

 

 

4.3.4. standarti 802.1x 

 

802.1x standartis gamoyenebis xarjze safuZveli Cae-

yara avtomaturi autentifikaciis efeqtur sistemebs da 

daculi qselis momxmareblebis nakadis kontrols, agreTve 

dinamiurad cvalebadi daSifvris gasaRebis gamoyenebas. 

802.1x standarti mavTulian da umavTulo qselis nawilebSi 

iyenebs autentifikaciis gamafarToebel oqms (extensible 

authentication protocol, EAP) da mxars uWers ormxrivi 

autentifikaciis meTodebs, rogorebicaa erTjeradi paro-



 111

lebi (one-time passwords), sertifikatebi (certificates) da 

autentifikacia Ria gasaRebiT (public key authentication). 

802.1x standartis Sesabamisad kavSiris damyareba iw-

yeba imiT, rom mTxovneli (supplicant), anu umavTulo 

samomxmareblo mowyobiloba, cdilobs miuerTdes umavTulo 

sabaziso sadgurs, romelic mTxovnels upasuxebs imiT, rom 

igi warmoudgens mas ports autentifikaciis serverze 

mxolod EAP-paketebis gadasacemad, romelic ganTavsebulia 

sabaziso sadguris mavTulian nawilSi. sabaziso sadguri 

blokavs sxva danaCen nakadebs, rogoricaa HTTP, DHCP da 

POP3 paketebi, iqamde, vidre autentifikaciis serveris 

daxmarebiT ar darwmundeba mTxovnelis identurobaze. war-

matebuli autentifikaciis Semdeg sabaziso sadguri xsnis 

ports yvela danarCeni nakadisaTvis, amasTan erTad xelmZ-

Rvanelobs autentifikaciis serveris miTiTebebiT. 

imisaTvis, rom safuZvlianad gaverkveT imaSi, Tu 

rogor xorcieldeba autentifikaciis procesi 802.1x stan-

dartis Sesabamisad, ganvixiloT TiToeuli etapi da vnaxoT, 

Tu rogor urTierTqmedebs umavTulo qselis mowyobilobebi 

erTmaneTis mimarT: 

1) momxmarebeli sabaziso sadgurs ugzavnis sastarto 

EAP-Setyobinebas autentifikaciis mizniT; 

2) sabaziso sadguri upasuxebs SetyobinebiT, romelic 

Seicavs EAP-identifikaciis moTxovnas; 
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3) momxmarebeli agzavnis pakets EAP-pasuxiT, romelic 

Seicavs autentifikaciis serverisaTvis aucilebel mona-

cemebs; 

4) autentifikaciis serveri momxmareblis identi-

fikaciisaTvis iyenebs gansakuTrebul autentifikaciis algo-

riTms. Semowmebis procesi SeiZleba ganxorcieldes cif-

ruli sertifikatebis gamoyenebiT an sxva EAP autenti-

fikaciis meqanizmebiT; 

5) autentifikaciis serveri sabaziso sadgurs ugzavnis 

Setyobinebas momxmareblis identifikaciis Sesaxeb _ 

Tanxmobas an uars; 

6) sabaziso sadguri momxmarebels ugzavnis Setyo-

binebis pakets warmatebuli autentifikaciis Sesaxeb; 

7)  Tu autentifikaciis serveri iRebs momxmarebels, 

sabaziso sadgurma misTvis gamoyofili porti unda gada-

iyvanos avtorizebul mdgomareobaSi da uzrunvelyos 

damatebiTi nakadis gadacema. 

802.1x standartis ZiriTadi oqmi uzrunvelyofs 

efeqtur autentifikacias damoukideblad imisa, gamoiyeneba 

Tu ara WEP-gasaRebi an daSifvris meTodebi. umavTulo 

qselebis ZiriTadi momwodeblebis umravlesoba gvTavazobs 

dinamiuri gasaRebebis marTvis dapatentebul versiebs, 

romelsac iyenebs 802.1x standarti, rogorc maTi 

ganawilebis meqanizmi. 
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dacvis sistema _ es aris umavTulo qselis erT-erTi 

mniSvnelovani da rTuli elementi. hakerebis gamocdileba 

iZleva imas, rom maT SeuZliaT Tvali adevnon informaciul 

nakadebs, miiRon araavtorizebuli wvdoma qselis resursebze 

da gamoiwvion `momsaxurebaze uari~-s an `adamiani SuaSi~ 

tipis Setevebi _ ai, yvela is problema, romelTa gadaWrac 

saWiroa. autentifikaciisa da efeqturi daSifvris 

meqanizmebis gamoyeneba saSualebas iZleva, rom mniSvnelovnad 

Semcirdes safrTxeebi. amasTanave, gasaTvaliswinebelia is 

garemoeba, rom umavTulo qselebis usafrTxoebis aucile-

beli done damokidebulia qselebisadmi wayenebul moTxo-

vnebze. 
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