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usadeno sistemebis dayofa gadacemuli  

informaciis tipis mixedviT 

marina qurdaZe, beqa gabexaZe 
saqarTvelos teqnikuri universiteti 

reziume  

 gadacemuli informaciis tipis mixedviT usadeno sistemebis dayofis kvlevis 

mizans warmoadgens, rom ganxilul iqnas yvela standarti da SeirCes dayofili 

segmentebi, romlebic gaaumjobesebs qselis mwarmoeblurobas da Seamcirebs trafiks. 

ganxilulia usadeno qselebSi gamoyenebuli teqnologiebi, romlebic dafuZnebulia 

radiotalRebisa da infrawiTeli gamosxivebis gamoyenebaze. ganxiluli teqnologiebi 

naTels mohfens usafrTxoebis riskebs satelekomunikacio sistemebSi.  

sakvanZo sityvebi: usadeno lokaluri qseli (WLAN). usadeno personaluri qseli 

(WPAN). VSAT (very stall aperure terminals). ACTS (Advanced Communication Technology 
Satellite). multipleqsirebis meTodi (FDM).   

 1. Sesavali 

Tanamedrove pirobebSi swrafad viTardeba telekomunikaciis industriis 

mowyobilobani da momsaxureba informaciis gadacemis usadeno qselebisaTvis. usadeno 

gadacemis mowyobilobebis farTo speqtria lokaluri qselisaTvis (Bluetooth, Home RF, 
VWB), agreTve globaluri qselisaTvis da kompiuteruli qselis agebisaTvis (Wi-Fi, 
WiMaX, DECT, GSM). 

usadeno qselebSi gamoyenebuli sami mimarTulebidan:  muSaoba Caketil garemoSi 

(ofisi,sagamofeno darbazi da sxv.); daSorebuli lokaluri qselebis gaerTianeba; 

teritoriulad ganawilebuli informaciis gadacemis usadeno qselebi. [1]: 

daSorebuli lokaluri qselebis SesaerTeblad gamoiyeneba mimarTuli antenebi. (nax.1) 

 

nax.1. daSorebuli lokaluri qselis misaerTebeli   

mimarTuli antenebi 

 

usadeno personaluri qseli (WPAN – wireless personal area network).  moqmedebis 

zonaa (10-15 m). magaliTad, IEEE 802.15.1 teqnologiis safuZvelze agebuli qseli. 

informaciis gadacemis usadeno sistemaSi qselis uzrunvelyofas vaxdenT da 

vaanalizebT: informaciis gadacemisa da damuSavebis xerxis mixedviT: (cifruli da 

analoguri); informaciis gadacemis zolis mixedviT (viwrozoliani, farTozoliani da 

zefarTozoliani); abonentebis mobilurobis mixedviT (fiqsirebuli, mobiluri da 

moZravi); geografiuli ganfenilobis mixedviT (personaluri, lokaluri, saqalaqo da 

globaluri); gadacemuli informaciis saxesxvaobis mixedviT (sityvieri gadacema, 

videoinformacia da monacemebi).  

gadacemuli informaciis saxesxvaobis mixedviT ganawileba movaxdineT: momsaxurebis 

zonis sididis mixedviT (usadeno kavSirebi Bluetooth, Home RF, IEEE 802. 15. 4 da sxv);. 
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usadeno lokaluri qselis teqnologiebiT (DECT da IEEE 802.11 (Wi-Fi)); usadeno 

saqalaqo qseliT Wireless Metropolitan Area Network). rogorc viciT aseTi qselebis 

daniSnulebaa usadeno kavSiris uzrunvelyofa Senobebs Soris, agreTve tradiciuli 

sakabelo qselis alternativa. saqalaqo maStabis qsels miekuTvneba 

tele_radiomauwyeblobis qseli, fiWuri kavSirebi. Wi-Fi-s analogiurad gamoCnda 

IEEE 802.16 da IEEE 802.20 teqnologiebi. Wi-Fi-s msgavsad mas aqvs komerciuli dasa-

xeleba WiMax (Worldwide interoperability for Microwave Access), Wi Max Forum asociaciis 
mxardaWeriT.; usadeno globaluri qseli WWAN. informaciis gadacema usadeno 

globaluri qseliT, kavSiris Tanamgzavruli sistemiT. praqtikulad fiWuri kavSirebi 

dakavSirebulia erTmaneTTan globaluri fiWuri qselebiT.  

2. ZiriTadi nawili 

usadeno sistemebis dayofa gadacemuli informaciis tipis mixedviT, magaliTad, 

sityvis gadacema da asinqronuli gadacema. sityva informaciis erT-erTi saxea, magram misi 

cifrul saxeSi gadayvanisas ar gansxvavdeba sxva informaciebisagan [5]. uxloes momavalSi 

yvela informacia gadava cifrulSi da gadaicema usadenod. 

 

   me-2 sqemaze mocemulia usadeno kompiuteruli qselis ageba radio-modemebis 

meSveobiT: 

        
nax.2. usadeno kompiuteruli qselis ageba  

radio-modemebis meSveobiT 
 

radio-modemebi saSualebas iZleva qselis swrafi formirebis 

dasaCqareblad. obieqtebis mierTeba centralur kvanZTan xorcieldeba varskvlavuri 

sqemiT [2]. Tu yvela obieqti, romlebic mierTebulia obieqtTan, eqvivalenturia, 

mosalodneli informaciuli nakadebi araa didi, maSin SeiZleba mxolod 

marSrutizatoris gamoyeneba, romelsac eqneba mimdevrobiTi interfeisis sakmarisi 

raodenoba. aseTi radio-modemebis gamoyeneba momgebiania organizaciebisaTvis, romelTa 

Senobebi daSorebulia. erTmaneTisgan ramodenime kilometriT. aseTi kavSiris saSualebebi 

gamoiyeneba servis provaiderTan misaerTeblad. Tu obieqtebs Soris didi daSorebebia, 

maSin SeiZleba yovelmxriv mimarTuli antenis gamoyeneba (nax.3). naxazze naCvenebi yvela 

SeerTebuli obieqti (А, Б, В da Г) aRWurvili unda iqnas radio-modemebiT. CarTvis aseTi 
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sqema eqvivalenturia erTis mxriv Ethernet-is sakabelo segmentis, sadac drois nebismier 

momentSi xdeba informaciis gacvla mxolod or obieqts Soris. meores mxriv (А, Б, В da 
Г) logikurad qmnis mravalportian modems (gadamrTvels), rac gamoricxavs lokaluri 

qselis gadatvirTvas. kavSiris aseTi modifikaciebiT SeiZleba avagoT telekomunikaciis 

sistemebi fiWuri satelefono qselis mixedviT. 

radiosareleo sistemis safuZvelze agebuli arxebis dros, gaTvaliswinebuli unda 

iqnas maTi urTierTgavlena. aseTi arxebis proeqtirebisas gamoiyeneba mimarTuli 

paraboluli antenebi [4]. am SemTxvevaSi saWiroa xelSeSlis signalis da adgilis 

profilis gaTvaliswineba. (nax.3)  

 

       

nax.3. xelSeSlis signalis da adgilis profilis gaTvaliswineba. 

 

mimarTuli antena A fardobiT uzrunvelyofs G signalis gaZlie-rebas: 

                      G = 4 П А / Y    (1) 
sadac, Y gadamtani talRis sigrZea. 

aseTi antenis gamosxivebis a kuTxe D radiusiT tolia  0,61 aqedan Cans, rom rac 

metia radiusi, miT metia gaZliereba da gamosxivebis kuTxe da mgrZnobiaroba. arxebis 

varskvlaviseburi sqemis SemTxvevaSi unda Sesruldes moTxovna: mimReb antenebs Soris 

unda iyos minimaluri manZili D. es manZili ganisazRvreba  radiosxiviT da gamoyenebuli 

talRis sigrZis mixedviT. (nax4) 

 
nax.4. mimarTuli antenis gamosxivebis  

diagrama 
 

isrebiT naCvenebia gamosxivebis ZiriTadi mimarTuleba. mocemuli diagrama 

gaTvaliswinebuli unda iqnas antenis dagegmvis dadgmis adgilis amorCevis dros. 

Tanamedrove Tanamgzavrebi iyeneben gadacemis VSAT (very stall aperure terminals) 
teqnologias.  am SemTxvevaSi gamoiyeneba dedamiwaze dadgmuli mZlavri antena didi 

gaZlierebis koeficientiT (nax.5)   
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nax.5. dedamiwaze dadgmuli mZlavri antena  

didi gaZlierebis koeficientiT 
 

naxazze mocemuli А  da   Б  sadgurebi erTmaneTs uSualod ver ukavSirdebian. 

monacemTa gadacemisaTvis gamoiyeneba Sualeduri  В  sadguri. 
mudmivi arxebis Sesaqmnelad telekomunikaciaSi gamoiyeneba Tanamgzavrebi, romlebic 

Camokidebulia ekvadoris zemoT 36000 km simaRleze. sami aseTi Tanamgzavri faravs mTel 

dedamiwas (nax.6) 

 

nax.6. sami Tanamgzavri faravs dedamiwas 

 

ukanasknel xanebSi telekomunikaciisaTvis gamoiyeneba dabal simaRleze myofi 

Tanamgzavrebi (1000km) TiToeuli maTgani muSaobs principiT: “daimaxsovre da gadaeci”. 

Tanamgzavris sworma amorCevam SeiZleba Seamciros arxis Rirebuleba. 

sixSiris mixedviT multipleqsirebis meTodi (FDM) aris xSirad gamoyenebuli 

meTodi[7]. sistema ACTS (Advanced Communication Technology Satellite).  mas aqvs oTxi 

damoukidebeli arxi (TDM). CDMA meTodi (Code Division Multiple Access) aris srulad 

decentralizebuli. sistema moiTxovs  swrafqmoqmed da ZviradRirebul mowyobilobas.   

3 daskvna 

analizis Sedegad dadginda, rom usadeno sistemebis personalur qselebSi 

gamoiyeneba teqnologiebi, romlebic dafuZnebulia radiotalRebisa da infrawiTeli 
gamosxivebis gamoyenebaze miuxedavad imisa, Tu ra mizniT imarTeba qseli. ganxiluli iqna 
yvela  standarti da SeirCa dayofili segmentebi, romlebic aumjobeseben qselis 

mwarmoeblurobas da amcireben trafiks. ganxiluli teqnologiebi da standartebi 
amcireben usafrTxoebis riskebs satelekomunikacio sistemebSi. mgaliTad, standarti - 
802.15 -is samuSao jgufi. 802.15 seriis standartebiT warmoebs usadeno personaluri 

qselebisTvis standartebis SemuSavebas da maT kordinacias sxva standartebTan, 
rogoricaa, magaliTad, standarti 802.11 usadeno lokaluri qselisTvis. 802.15 seriis 
standartebi Sedgeba Semdegi jgufebisagan [8]: 802.15.1. samuSao jgufi 1, usadeno 

personaluri qselisaTvis gansazRvravs standarts, romelic dafuZnebulia  specifikaciis 
gamoyenebaze. informaciis gadacemis siCqare ar aWarbebs 1 mb/w-s. am standartis 
safuZvelze mimdinareobs  mowyobilobebis damuSaveba;  802.15.2. samuSao jgufi 2, iZleva 
praqtikul rekomendaciebs, romlebic xels uwyobs 802.15 da 802.11 qselTa standartebis 

Tanaarsebobas. aq mxolod problema mdgomareobs imaSi, rom orive qseli muSaobs erT 
diapazonze - 2,4 gh, amitom maTi samuSaoebis koordinacia aucilebelia, es 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 batareiis muSaoba gaTvlilia 1 Tveze da 1 welzec ki. informaciis 

gadacemis siCqare Seadgens _ 20, 40 da 250 kb. 
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SEPARATION OF THE WIRELESS SYSTEMS PER THE TYPE  

OF THE TRANSMITTED INFORMATION 

Kurdadze M., Gabekhadze B. 
Georgian Technique University 

 
Summary 

 
The aim of the separation of the wireless systems per the types of the transmitted 

information is the review of all standards to select the clusters essential for the efficiency 
increase and net traffic decrease. The wireless technologies are reviewed based on the 
application of the radio waves and IR rays. The technologies are analyzed for the purpose to 
reveal the security risks within the telecommunication systems.  

 

 РАСЩЕПЛЕНИЕ БЕСПРОВОДНЫХ СИСТЕМЫ ПО ТИПУ   
ПЕРЕДАВАЕМОЙ ИНФОРМАЦИИ 

Курдадзе М.,   Габехадзе Б. 
Грузинский  Технический  Университет 

Резюме 

Целью исследования расщепления беспроводных систем по типу передаваемой 
информации является рассмотрение всех стандартов и выбор таких сегментов, которые 
повысят производительность и сократят трафик сети. Рассмотрены технологии 
беспроводных сетей, которые основаны на применении радиоволн и инфракрасного 
излучения. Рассмотрение технологий проводится с целью выявления рисков 
безопасности в телекоммуникационных системах.  
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