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saqarTvelos teqnikuri universiteti 

reziume 

warmodgenilia usadeno qselebiskomunikaciis moqnili meqanizmebi, romelTa 

safuZvelzeSesaZlebelia fizikuri mediasaSualebis doneze radio-sixSiruli talRebis 

gamoyeneba.aseve mocemulia Tu rogor xdeba radiosixSiris datvirTva gadasacemi 

informaciiT da ra teqnologiebi gamoiyeneba. am mizniT statiaSi aRwerilia sixSiruli 

diapazonebi da maTi daniSnuleba. ganxilulia modulaciis teqnika da warmodgenilia am 

teqnologiis ramodenime varianti. warmodgenilia usadeno qselis ramodenime standarti 

da maTi mauwyeblobis Sesabamisi sixSireebi. aseve ganixileba autentifikaciis 

meqanizmebi.Sedegad SesaZlebelia warmodgenili meqanizmebismeSveobiT efeqturi usadeno 

qselis ageba, rac informaciis moqnili, swrafi da saimedo gacvlis bazisia. 

sakvanZo sityvebi: modulaciis teqnika. centralizebuli autentifikacia. sixSiruli 

diapazonebi. 

1. Sesavali 

miuxedavad imisa, rom usadeno qselebi bazarze gamoCnda 1990 wlidan, teqnologia 

faqtiurad arsebobda 1800 wlidan. musikosma da astronomma uiliam herSelma (1732-1822) 

aRmoaCina infrawiTeli sxivebi, romelic adamianis TvalisTvis uxilavi iyoes aRmoCena 

warmoadgenda gzas eleqtromagnituri talRebis Teoriisaken romelic siRrmiseulad 

SemdgomSi gamokvleuli iqna jeims maqsvelis mier. misi aRmoCenebis udidesi nawili 

eleqtromagnetizmis kuTxiT  dafuZnebuli iyo mixeil faradeis da andre maria amperis 

kvlevebze. maqsuelis aRmoCenebi gamoiyena henrix hercma da daaskvna, rom 

eleqtromagnituri talRebi moZraobs sinaTlis siCqariT da eleqtroba SesaZlebelia 

gadatanili iqnas am talRebis mier[2]. 

Cndeba kiTxva - ra kavSirSia yovelive zemoTqmuli usadeno qselebTan. qselSi 

monacemebi gadaicema ezernetis sadenis saSualebiT eleqtronuli signalis saxiT, xolo 

hercis aRmoCena saSualebas iZleva sahaero gzebis meSveobiT ganxorcieldes igive 

monacemebis gadacema rogorc eleqtrosignalis. sabolood yovelive amis gadawyveta 

xorcieldeba radiotalRebis meSveobiT. 

usadeno qselebis erT-erTi mTavari amocanaa momxmareblisTvis qselTan wvdomis 

moqnili sistemis Seqmna da aseve iseT garemoSi muSaoba sadac sadenis damontaJeba 

garTulebulia an ar arsebobs Sesabamisi donis moTxovna. am SemTxvevaSi Zalzed 

mniSvnelovania Tu ra meqanizmiT moxdeba fizikuri signalebis datvirTva gadasacemi 

informaciiT. amis uzrunvelyofa xdeba sxvadasxva modulaciis teqnikis meSveobiT. 

mniSvnelovania agreTve arxTan daSvebis teqnologiebi. qselur resursebTan daSvebis 

meqanizms ki warmoadgens autentifikaciis saSualebebi, romlebiTac izRudeba 

aralegitimuri momxmareblis daSveba qselTan. es meqnizmebi erToblivad uzrunvelyofs 

usadeno qselis stabilur da usafrTxo funqcionirebas. 

mTavar mizans warmoadgens radiotalRebis meSveobiT maqsimalurad swrafad da 

maqsimalurad Sors ganxorcieldes informaciis gadacema, magram aseTi teqnologiis 
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gamoyenebas Tan sdevs iseTi faqtorebi rogoricaa sxvadasxva radiotalRebis 

urTierTzemoqmedeba da CaxSoba. 

2. ZiriTadi nawili 

IEEE 802.11usadeno qselebis standartia, romlis operirebac xorcieldeba 

federaluri sakomunikacio komisiis mier gansazRvruli wesebis farglebSi[3].unda 

aRiniSnos, rom es standarti iyenebs aralicenzirebul sixSires (ISM). informaciis 

gadacemis procesSi xorcieldeba gadamtani signalis datvirTva monacemebiT. am 

proceduras modulaciis teqnika ewodeba. usadeno qselebis erT-erTi mTavari amocanaa 

momxmareblisTvis qselTan wvdomis moqnili sistemis Seqmna da aseve iseT garemoSi 

muSaoba, sadac sadenis damontaJeba garTulebulia an ar arsebobs Sesabamisi donis 

moTxovna. aseve mis mTavari amocanaa mobilur momxmarebelze orientirebuli garemos 

Seqmna da, saWiroebis SemTxvevaSi, roumingis uzrunvelyofa. usadeno wvdomis 

marSrutizators aqvs SesaZlebloba ganaxorcielos mauwyebloba mis gankargulebaSi 

arsebuli arxebidan erT-erTze, romelic mocemul situaciaSi ar faravs sxva arxs da 

amiT daculia informaciis dazianebisgan. 

nax. 1-zemocemulia arxebis diapazonebi da amasTan maTi ganawilebis sqema, raTa 

Tavidan aridebul iqnas signalis damaxinjeba da erT wertilSi ramdenime dafarvis zonis 

arsebobis SemTxvevaSi maTi urTirTSeuferxebeli muSaoba. aqedan gamomdinare Sesabamisi 

sixSiruli diapazonebi unda ganisazRvros winaswar an dadgindes TviTon mowyobilobis 

mier winaswar sivrcis skanirebis Sedegad[2]. 

nax.1. arxebis diapazonebi da maTi ganawilebis sqema 

dResdReobiT yvelaze gavrcelebuli aralicenzirebuli sixSirea 2,4Ghz. am 

sixSireze mauwyebloben 802.11b, 802.11g, 802.11n, aseve gvaqvs 802.11a standarti, 

romelic mauwyeblobisTvis iyenebs 5Ghz sixSires. aqve unda aRiniSnos, rom usadeno 

qselebSi gamoyenebuli modulaciis teqnikis variantebia: DSSS, OFDM, MIMO[3].  

DSSS modulaciis teqnikis gamoyenebis dros adgili aqvs signalis gavrcelebas mis 

mier gamoyenebul mTlian sixSirul speqtrze. magaliTad, Tu usadeno wvdomis 

marSrutizatori mauwyeblobisTvis iyenebs 1 arxs, igi avrcelebs signals mTel arxze, 

romlis siganec aris22MHz.  

imisaTvis rom ganxorcieldes monacemTa kodireba DSSS-is meSveobiT, gamoiyeneba 

mikrokadrebis Tanmimdevroba.sabolood kodireba es aris monacemTa erTi formatidan 

meoreSi gardaqmna. modulaciis es teqnika muSaobs informaciis gadacemis SedarebiT 

dabal siCqareebTan da 11 Mbps siCqariT mauwyeblobis dros iyenebs CCK meqanizms, 

romelic 64 unikaluri kodis sityvis meSveobiT warmoadgens monacemebis 6 bits[2]. 
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OFDM ar aris gadawyvetili rogorc signalis gavrcelebis speqtruli 

teqnologia. OFDM modulaciis teqnikis gamoyenebiT SesaZlebeliamiRweul iqnas 

informaciis swrafi gadacema da gare zemoqmedebis mimarT mdgradoba. OFDM gansazRvravs 

arxebis garkveul raodenobas mocemul sixSirul diapazonSi, xolo SemdgomSi arxi 

romelzec xorcieldeba mauwyebloba, iyofa qvearxebad. arxis sigane Seadgens 20MHz da 

igi iyofa qvegadamtan sixSireebad 300 KHz diapazoniT. aseTi midgomiT Cven vRebuloT 

52 qvegadamtan sixSires TiToeul arxze. OFDM warmoadgens orTogonalurad dayofili 

sixSiris multipleqsings. aseTi modulaciis teqnika gamoiyeneba 802.11a da 802.11g 

standartis usadeno qselebSi. 

MIMO aris teqnologia, romelic gamoiyeneba axali standartis 802.11n usadeno 

qselebSi. am teqnologiaSi ramdenime antenaa signalebis miReba-gadacemisTvis. informaciis 

gadacema warmoebs ramdenime arxis meSveobiT paralelurad, rac mniSvnelovnad zrdis 

siCqares. am standartis miReba-gadacmis siCqare 300Mbp/s aRwevs. 

usadeno qselebSi gamoiyeneba CSMA/CA teqnologia (nax.2) [1]. vinaidan 

informaciis gadacema warmoebs usadeno qselis wvdomis wertilis meSveobiT da misi 

funqcionireba msgavsia habis funqionirebis, unda ganxorcieldes koliziebis 

Tavidanacileba. am mizniT klientis mxridan xdeba moTxovnis generireba informaciis 

gadacemis uflebis miRebaze. am procesSi adgili aqvs RTS/CTS signalebis kombinaciis 

generirebas. erTi aRniSnavs gadacemaze uflebis moTxovnas, meore miniWebas[2]. 

 

 
nax.2. CSMA/CA - teqnologia 
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zemoT aRwerili teqnologiebis meSveobiT xorcieldeba garkveulwilad qselTan 

wvdomis moqnilobis gazrda da garkveulwilad danaxarjebis Semcireba. 

usadeno qselebis agebisas da maTi gamoyenebisas Zalzed mniSvnelovania 

usafrTxoebis meqanizmebis gamoyeneba. usadeno qselebisTvis sam ZiriTad safrTxes 

warmoadgenen: 

• pirebi, romlebic skanirebis meSveobiT cdiloben daucveli aris aRmoCenas da 

Semdgom masTan merTebas; 

• krekerebi, romlebic cdiloben araavtorizebuli wvdomis miRebas; 

• TanamSromlebi, romlebmac SesaZloa dafarvis aris gazrdis mizniT ganaxorcielon 

usadeno qselis wertilis mierTeba korporaciis qselTan. 

erT-erTi gavrcelebuli safrTxea Sualeduri usadeno wvdomis wertilis Canergva. 

rogorc cnobilia, sadenis SemTxvevaSi Cven fizikurad unda mivuerTdeT mas, raTa 

ganxorcieldes trafikis mosmena. usadeno qselebSi amis aucilebloba ar aris, amasTan 

erTad unda aRiniSnos, rom nebismier nouTbuqs aqvs SesaZlebloba Sesabamisi programuli 

uzrunvelyofis instalaciis Sedegad ifunqcioniros rogorc usadeno qselTan wvdomis 

wertilma. am gziT SesaZlebelia ganxorcieldes legitimuri momxmareblebis mierTeba da 

Semdgom maTgan sensituri informaciis mopoveba, iseTisa, rogorcaa piradi monacemebi, 

parolebi, konfidencialuri biznes mimowera. 

am problemebis Tavidan acilebis erT-erTi meqanizmia SeRwevis prevenciis sistemis 

arseboba da, magaliTad, sawarmoo qselis arsebobis SemTxvevaSi dafarvis zonis 

sixSiruli skanireba aralegitimuri usadeno wvdomis wertilebis aRmoCenis mizniT.aseve 

mniSvnelovania monitoringis sistemis mier xorcieldebodes usadeno wvdomis wertilis 

aparaturuli datvirTvis Sefaseba. Tu usadeno wvdomis wertili Cveulebrivze metadaa 

datvirTuli,maSin SesaZlebelia araavtoriziebuli wvdomis miRebis mcdelobis varaudi. 

centralizebuli autentifikaciis mizniT SesaZlebelia gamoyenebuli iqnas 

TACACS da RADIUS serverebi, romlebic saSualebas iZleva erT konkretul adgilas 

moxdes momxmarebelTa autentifikacia da mxolod amis Semdeg qselis resursebTan maTi 

daSveba[2]. amisTvis gamoiiyeneba EAP protokoli. sanam es usafrTxoebis meqanizmebi 

daimkvidrebda adgils, gamoiyeneboda fizikuri misamarTebis doneze filtracia da arxis 

identifikatoris dafarva rac ver uzrunvelyofda Sesabamis usafrTxoebas, Tumca es 

meqanizmi dResac gamoiyeneba rogorc erT-erTidamatebiTi usafrTxoebis saSualeba.  

3. daskvna 

modulaciis teqnika saSualebas gvaZlevs efeqturad gamoviyenoT radio sixSire, 

informaciis gadacemis dros Tavidan aviciloT monacemTa dakargva da gavzardoT 

informaciis gadacemis siCqare kodirebis sxvadasxva meTodis gamoyenebiT. amasTanave 

autentifikaciis meqanizmimniSvnelovani saSualebaaqselur resursebTan daSvebis 

kontrolisTvis. 
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REVIEW OF USED MODULATION TECHNIC IN WIRELESS NETWORKS 
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Summary 

In this article is presented flexible mechanisms of wireless network communication. Based 

this is possible using radio frequencies as transmission media at the physical layer. Also there is 

given how radio frequency may carry data and which technologies are used. To this aim in this 

article is described frequencies ranges and their purpose. There is reviewed modulation technic 

and presented some of different variance of this technology. There are presented number of 

wireless standards and their sufficient radio frequencies. Also there is described authentication 

mechanisms. Based this it is possible to build the efficient wireless network, which is platform of 

efficient, fast and reliable information exchange. 

 

ОБЗОР ТЕХНИКИ МОДУЛЯЦИЙ В БЕЗПРОВОДНЫХ СЕТЯХ 

И МЕХАНИЗМОВ АУТЕНТИФИКАЦИЙ 

Гамдлишвили Г., Адамия В. 
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Рeзюме 

Представленны гибкие механизмы комуникаций в безпроводных сетях, c помощью 

которых можно использовать радиочастотные волны как несущую частоту. Также  описан 

процесс размещения данных на радиочастоте и какие технологии  можно исползовать. С этой 

целью в статье описанны частотные диапазоны и их назначение. Рассматривается техника 

модуляций и представлены различные варианты этих технологий. Также представлены 

несколько стандартов беспроводной сети и соответсвующие частоты. Рассматриваются методы 

аутентификаций. Представленные механизмы дают возможность построить эффективную 

беспроводную сеть, которая является основой для  быстрой и надёжной передачи информации. 

 


