
 
j. xunwaria, z. gogilaSvili, 
g. murjikneli, g. iremaSvili 

 
 
 
 

 

 

 

 

 

 

telekomunikaciis sistemebi 
 

nawili mesame 

 
 

telekomunikaciis radiosistemebi 
 

 
 
 

 (leqciebis konspeqti) 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

T b i l i s i 
 

2007 



 2

 

 

a n o t a c i a 

 

 

 wignSi ganxilulia telekomunikaciis radioxazebis agebis 

principebi, radiotalRebis gavrcelebis xerxebi da moyvanilia 

radiogadamcemi da radiomimRebi mowyobilobebis ZiriTadi monacemebi, 

antenebisa da fiderebis agebis Taviseburebebi. ganxilulia agreTve 

telekomunikaciis radiosareleo, Tanamgzavruli, ionosferuli, 

profesionaluri da sxva saxis sistemebi. daxasiaTebulia sxvadasxva 

standartis fiWuri mobiluri kavSiris sistemebi, maTi qselebis 

arqiteqtura, arsebuli da perspeqtiuli sistemebi, saqarTveloSi 

danergili GSM standartis fiWuri qselis agebis Taviseburebebi da 

maTi dagegmarebis meTodebi. moyvanilia personaluri 

radiogamoZaxebisa da usadeno telefonebis sistemebis daxasiaTeba. 

 wigni saxelmZRvanelod SeuZlia gamoiyenon telekomunikaciis 

specialobis studentebma da dargSi momuSave specialistebma. 

 

 

 

 

 

 

recenzenti: saqarTvelos teqnikuri universitetis 

             saerTaSoriso da saqalaqTaSoriso  

             telekomunikaciis kaTedris  

             asocirebuli profesori                   v. nanobaSvili    
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1. ZiriTadi gansazRvrebebi 

 

im dros, rodesac SeuZlebeli xdeba sakabelo sistemebiT 

kavSirgabmulobis qselis ageba, gamoiyeneba radioxazebi. radiosiste-

mebiT informaciis gadacemis principialuri gansxvaveba mdgomareobs 

imaSi, rom radioxazSi radiotalRebis gavrcelebis pirobebi 

ganuwyvetliv icvleba, rac drosa da sixSirezea damokidebuli. Tumca 

xandaxan radioxazebi informaciis gadacema erTaderTi saSualebaa 

telekomunikaciis sistemebs Soris informaciis gadacemisaTvis  

(magaliTad, moZrav obieqtebTan kavSiri). 

telekomunikaciis urTierTdakavSirebul qselebSi (tuq) gamoiyene-

ba radiokavSiris sxvadasxva sistemebi: pirdapiri xedvis radiosare-

leo, trofosferuli, Tanamgzavruli, dekametrul talRebze momuSave, 

ionosferuli da sxva. 

calmxrivi radiokavSiris uzrunvelyofisaTvis (nax. 1.) im 

wertilSi, saidanac xorcieldeba signalis gadacema, ganalageben 

radiogadamcem mowyobilobas, romelic Seicavs radiogadamcems (rg 

("rpd")) da gadamcem antenas (ga), xolo wertilSi, sadac xorcieldeba 

signalis miReba - dgamen mimReb mowyobilobas, romelic Seicavs mimReb 

antenas (ma) da radiomimRebs (rm ("rpm")). mimReb-gadamcem mowyobilobas 

antenebi uerTdeba fideruli traqtebis (f) meSveobiT. 

signalebis ormxrivi gadacemisaTvis aucilebelia viqonioT 

mauwyeblobis ori kompleqti. ormimarTulebiani radiokavSiri 

SeiZleba iyos simpleqsuri da dupleqsuri. simpleqsuri meTodis dros 

miReba da gadacema xorcieldeba mimdevrobiT (rig-rigobiT). am 

SemTxvevaSi damaboloebel sadgurebSi (wertilebSi) radiogadamcemebs 

SeuZlia imuSaos erTidaigive sixSireze. am SemTxvevaSi imave sixSireze 

imuSavebs radiomimRebebic. radiogadamcemi CairTveba mxolod 

gadacemis dros. dupleqsuri radiokavSiris dros gadacema da miReba 

erTdroulad xorcieldeba. kavSirisaTvis gamoyofili unda iyos ori 

sxvadasxva sixSire sxvadasxva mimarTulebiT gadacemisaTvis. 

abonentebis radiogadamcemebi da radiomimRebebi CarTulia kavSiris 

mTeli drois ganmavlobaSi. 
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2. telekomunikaciis radioxazebi 

 
 telekomunikaciis radioxazebSi (radiokavSiris xazebSi) 

eleqtromagnituri talRebis gavrcelebis ares umravles SemTxvevaSi 

(kosmosur aparatebs Soris kavSiris saxeobis garda) warmoadgens 

dedamiwis atmosfero. me-2 naxazze naCvenebia dedamiwis atmosferos 

gamartivebuli agebuleba.   

 dedamiwis atmosferos agebuleba realurad ufro rTulia da 

trofosferod, stratosferod da ionosferod  misi dayofa sakmaod 

pirobiTia. fenebis simaRleebi miaxloebiTia da isini sxvadasxvaa 

dedamiwis sxvadasxva geografiuli wertilisaTvis. atmosferos masis 

daaxloebiT 80% Tavmoyrilia troposferoSi da 20% _ stratosferoSi. 

ionosferoSi atmosferos simkvrive Zalze mcirea da massa da 

kosmosur sivrces Soris sazRvari pirobiTia, vinaidan atmosferos 

kvali gvxvdeba agreTve 400 km simaRlezec ki. miRebulia, rom 

atmosferos mkvrivi fenebi mTavrdeba daaxloebiT 120 km simaRleze.  
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 radiokavSiris xazi Sedgeba gadamcemisagan (igi, Tavis mxriv, 

Seicavs gadamcem antenas, romelic gamoasxivebs radiotalRas), 

radiotalRebis gavrcelebis garemosagan gadamcemidan mimRebamde da 

mimRebisagan, romelic, Tavis mxriv, Seicavs radiotalRebis mimReb 

antenas. 

 radiotalRis sigrZe λ = 3 x108 /ƒ, sadac ƒ _ rxevis sixSirea.  

 me-3 naxazze warmodgenilia radioxazis tipiuri saxe. xazi 

SeiZleba Seicavdes or damaboloebel sadgurs. aseTi radioxazebis 

magaliTia masiuri xasiaTis SetyobinebaTa gadacemis qselebi 

(satelevizio da radiomauwyeblobis qselebi). radioxazi SeiZleba 

Seicavdes ramdenime Sualedur mimReb-gadamcem sadgurs (ase aigeba 

gadacemis radiosareleo sistemebis xazebi). 

 
 

 radiotalRebis klasifikacia da maTi gavrcelebis xerxebi 

warmodgenilia 1-l da me-2 cxrilebSi. radiotalRebis diapazonebad 

dayofa dadgenilia radiokavSiris saerTaSoriso reglamentiT (ITU-R). 

decimilimetrul talRebs (ix. me-2 cxrili ) sxvanairad optikur 

talRebsac uwodeben da igi iyofa infrawiTel (sixSireTa diapazoni 

300...400 ghc, talRis sigrZe 0,75...1 mm), xiluli sinaTlis (400...750 ghc, 

0,4...0,75 mm) da ultraiisfer (750...3000 ghc, 0,1...0,4 mm) talRebad.  

 Tavisufal sivrceSi radiotalRebi sworxazovnad vrceldeba. 

gadamcemi sadguris (igi, rogorc wesi, mdebareobs dedamiwis 

zedapirze) antenis mier gamosxivebuli radiotalRebi manam, sanam 

miaRweven mimReb antenamde, zogadad rTul gzas gadis. miRebis 

wertilSi velis daZabulobis mniSvnelobaze gavlenas axdens mravali 

faqtori, romelTagan ZiriTadia: 

 1. eleqtromagnituri talRebis arekvla dedamiwis zedapiridan; 
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 2. atmosferos ionizirebul fenebSi (ionosferoSi) gardatexa 

(arekvla); 

 3. gafantva atmosferos qveda fenebis (troposferos) 

dieleqtrikul araerTgvarovnebebSi;  

 4.  dedamiwis sferuli formiT gamowveuli difraqcia, ris gamoc 

grZeli da saSualo talRebi gars uvlian dedamiwas amoburculobaze. 

 garda amisa, miRebis wertilSi velis daZabuloba damokidebulia 

talRis sigrZeze, dedamiwis atmosferos mziT ganaTebulobaze da 

agreTve rig sxva faqtorebze.  

 

 grZeli da saSualo talRebis diapazonebSi muSaobs 

radiomauwyeblobis sadgurebi didi simZlavris gadamcemebiT (150...500 

kvt) did manZilze gadacemisaTvis da SedarebiT naklebi simZlavris (30 

kvt-de) gadamcemebiT _ ramdenime aseul kilometrze 

mauwyeblobisaTvis. 

 ramdenime aTeuli metri sigrZis mokle radiotalRebs SeuZlia 

arekvla naxevrad gamtari garemosagan _ ionosferosagan. mravaljer 

airekleba ra ionosferosagan da dedamiwis zedapirisagan, mokle 

talRebs SeuZlia gars Semouaron dedamiwas, ris gamoc maTi 

gavrcelebis siSore SeuzRudavia. Tumca mokle talRebis gavrcelebis 

pirobebi Zalze arastabiluria ionosferos mdgomareobis 

aramudmivobis gamo, vinaidan masSi eleqtronebis koncentracia 

damokidebulia maTi fenis (Sris) simaRleze dedamiwis zedapiridan da 

igi icvleba mzis sxivebis zemoqmedebis cvlilebasTan erTad.  
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ionosferos sxvadasxva fenidan arekvlili mokle talRebi 

SeiZleba miRebis adgilas (mimRebSi)  erTdroulad moxvdes sxvadasxva 

gziT (sxvadasxva sxiviT). mravalsxivianobiT gamowveuli 

interferenciisa da gavrcelebis pirobebis cvlilebis Sedegad 

mimRebSi moxvedrili mokle talRebi Zlier Sesustebuli iqneba.  

   SeniSvna: ОНЧ – очень низкие частоты; НЧ _ низкие частоты;  СЧ – средние  частоты;  

ВЧ - высокие частоты;  ОВЧ – очень высокие частоты;   УВЧ _ ультравысокие частоты;  СВЧ 

_ сверхвысокие частоты;  КВЧ – крайне высокие частоты;  ГВЧ – гипер высокие частоты.  

 mokle talRebis diapazonSi muSaobs didi raodenobis 

radiomauwyeblobis sadgurebi, ramac SeiZleba gamoiwvios 

urTierTxelSeSlebi sadgurebs Soris. mokletalRiani radiokavSiris  
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xazebis organizebisaTvis SeiZleba gamoyenebul iqnas sixSireTa 

SezRuduli zolebi (araumetes 5...6 khc-isa). aseT zolebSi SeiZleba 3 

an 4 telefonisa da 6 telegrafis arxis organizeba. mcire 

gamtarunarianobisa da dabali saimedobis gamo radiokavSiris 

mokletalRiani xazebi  ZiriTadad gamoiyeneba Znelad misadgom, 

daSorebul da moZrav (mobilur) obieqtebTan kavSirisaTvis. 

mokletalRiani xazebis Rirsebaa maTi organizebis simartive da 

gadamcemebis mcire simZlavre Soreuli kavSiris ganxorcielebis 

SemTxvevaSi. 

 radiokavSirisaTvis gamoyenebul ZiriTad diapazonebs 

warmoadgens decimetruli da santimetruli talRebis diapazonebi. 

aseTi talRebisaTvis ionosfero gamWvirvalea da amitom isini 

vrceldeba sworxazovnad rogorc dedamiwis zedapiris gaswvriv, aseve 

kosmosur sivrceSi, oRond am diapazonebSi radiotalRebis mdgradi 

gavrceleba SesaZlebelia mxolod pirdapiri xedvis farglebSi. amitom 

am talRebis Sor manZilze gadasacemad aucilebelia 

retranslatorebis gamoyeneba. 

 decimetruli talRebis gavrcelebaze gavlenas axdens 

troposferos Sre, romelic araerTgvarovan garemos warmoadgens. 

troposferos araerTgvarovneba ki iwvevs misgan arekvlili talRebis 

gafantvas, ris gamoc maT SeuZlia  1000 km-de gavrceleba, romelic 

bevrad aRemateba pirdapiri xedvis ares.  

 telekomunikaciis ZiriTad radioxazebs radiosareleo xazebi 

(rsx) warmoadgens, romlebic muSaobs santimetruli talRebis 

(zemaRali sixSiris _ zms), zogierT SemTxvevaSi ki decimetruli 

talRebis (ultramaRali sixSiris _ ums) diapazonSi. telekomunikaciis 

radioxazebi (radiokavSiris xazebi) iyofa pirdapiri xedvis, 

troposferul, ionosferul da meteorul xazebad, agreTve 

telekomunikaciis xazebad dedamiwis xelovnuri Tanamgzavris (dxT) 

gamoyenebiT. radiokavSiris xazebiT xorcieldeba kavSiris damyareba 

moZravi radiokavSiris, kerZod, profesionalur (trankingul),  fiWuri 

kavSiris, personaluri radiogamoZaxebisa da umavTulo telefonebis 

sistemebSi.   
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3. radiogadamcemi mowyobiloba 

 

funqcionaluri TvalsazrisiT radiogadamcemi mowyobilobis qveS 

igulisxmeba mowyobiloba, romelic gankuTvnilia radiosixSiruli 

signalis formirebisa da gadacemisaTvis. radiogadamcemis funqciona-

lur kvanZebSi Sedis gadamtani sixSiris generatori da modulatori. 

gadamtani sixSiris generatori da modulatori, rogorc wesi, aigeba 

mravalarxiani sqemis mixedviT. garda amisa, gadamcemi mowyobilobebi 

(gansakuTrebiT mZlavri gadamcemebis) Seicavs mraval sxva sistemas: 

kvebis wyaros, gagrilebis, avtomaturi da distanciuri marTvis, 

signalizaciis, dacvis, blokirebis da sxva kvanZs. 

radiogadamcemi mowyobilobebis ZiriTadi monacemebi pirobiTad 

SeiZleba daiyos or _ energetikuli da eleqtromagnituri 

Tavsebadobis maCveneblebis jgufebad. 

radiogadamcemi mowyobilobebis mniSvnelovan energetikul 

maxasiaTeblebs warmoadgens nominaluri simZlavre da samrewvelo 

margi qmedebis koeficienti (mqk). nominaluri simZlavris (P) qveS 

igulisxmeba antenaze miwodebuli energiis saSualo mniSvneloba 

radiosixSiruli cvlilebebis mTeli periodis ganmavlobaSi. 

samrewvelo margi qmedebis koeficienti ki warmoadgens nominaluri 

simZlavris fardobas radiogadamcem mowyobilobaze miwodebul 

simZlavresTan Psr=(P/Psr )100%. 

eleqtromagnituri Tavsebadobis ZiriTad maCveneblebia: muSa 

sixSireebis diapazoni, sixSiris meryeobis arastabiluroba da 

sixSiruli zolis gareT gamosxiveba. 

sixSireebis muSa diapazoni ewodeba sixSireebs, romelSic 

radiogadamcemi mowyobiloba uzrunvelyofs  signalebis gadacemas 

dadgenili standartebis mixedviT. 

sixSiruli arastabilurobis qveS igulisxmeba gadamcemis mier 

sixSiruli diapazonis sazRvrebs gareT gadacemis ganxorcieleba 

drois garkveul monakveTSi. gadamcemi sistemis mcire arastabiluroba 

(maRali stabiluroba) iZleva mimReb mxareze xelSeSlebis Semcirebis 

saSualebas. 

sixSiruli zolis gareTa sixSireebs uwodeben iseT gamosxivebebs, 

romlebic ganTavsebulia sasargeblo SetyobinebisaTvis gamoyofili  
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zolis gareT. sixSiruli zolis gareTa gamosxiveba warmoqmnis 

(warmoadgens) damatebiT xelSeSlebs mimRebisaTvis. sixSiruli zolis 

gareTa gamosxivebebis CaxSoba ar iwvevs miRebuli signalis xarisxis 

Semcirebas. 

daniSnulebis mixedviT radiogadamcemi mowyobilobebi iyofa: 

telekomunikaciis (eleqtrokavSiris), radiomauwyeblobisa da 

satelevizio mowyobilobebad. samuSao sixSireebis diapazonis 

mixedviT radiogadamcemi mowyobilobebi iyofa radiotalRebis 

klasifikaciis mixedviT. nominaluri simZlavris mixedviT 

radiogadamcemi mowyobilobebi iyofa mcire simZlavris (100 vt-mde), 

saSualo simZlavris (10-dan 10000 vt-mde), mZlavr (10-dan 500 kvt-mde) da 

zemZlavr (500 kvt-s zeviT) gadamcemebad. 

eqspluataciis (gamoyenebis) mixedviT radiogadamcemi mowyobilo-

bebi iyofa stacionalur da gadasatan mowyobilobebad (saavtomobilo, 

TviTmfrinaviTa da xeliT gadasatani da a.S.). 

 

4. radiomimRebi mowyobiloba 

 

radiomiReba - esaa radiogamosxivebidan signalis gamoyofa. im 

adgilze, sadac xorcieldeba radiomiReba, erTdroulad arsebobs 

mravali radiogamosxiveba sxvadasxva xelovnuri Tu bunebrivi 

wyaroebidan. sasargeblo radiosignalis simZlavre Seadgens saerTo 

gamosxivebis Zalian mcire nawils. radiomimRebis daniSnulebaa 

sasargeblo radiosignalis gamoyofa sxva danarCeni 

radiosignalebisagan da SesaZlo xelSeSlebisagan, agreTve  

gadacemuli Setyobinebis aRdgena da misi aRwarmoeba. 

radiomimRebi mowyobilobis ZiriTadi (universaluri 

TvalsazrisiT) maCveneblebia: samuSao (muSa) sixSireebis diapazoni, 

mgrZnobeloba (mgrZnobiaroba), amorCeviToba da xelSeSlamdgradoba. 

samuSao sixSireebis diapazoni ganisazRvreba miRebis SesaZlo 

sixSireebis mixedviT. sxvagvarad rom vTqvaT, es aris sixSireebi 

romelTa sazRvrebSi radiomimReb mowyobilobas SeuZlia sworad da 

naxtomiseburad gadaewyos erTi sixSiridan meoreze. 

mgrZnobiaroba - es aris radiomimRebis Tviseba uzrunvelyos 

susti radiosignalis miReba. mgrZnobiaroba raodenobrivad fasdeba  
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eleqtromamoZravebeli Zalis minimaluri mniSvnelobiT, romelic 

miewodeba radiomimRebi mowyobilobis Sesasvlelze, romlis drosac 

gareSe xelSeSlebis arsebobis SemTxvevaSi mis gamosasvlelze 

uzrunvelyofili iqneba signal-xmauris fardobis moTxovnili sidide. 

amorCeviToba radiomimRebis Tvisebaa, romelic uzrunvelyofs 

sasargeblo radiosignalis radioxelSeSlebisagan gamorCevas 

garkveuli niSanTvisebebis mixedviT, romlebic gaaCnia radiosignals. 

sxvagvarad rom vTqvaT, es aris radiomimRebi mowyobilobis Tviseba 

eleqtromagnituri rxevebis speqtridan amoarCios saWiro signali 

arsebul wertilSi xelSemSleli signalebis SemcirebiT. ganasxvaveben 

sivrcul da sixSirul amorCeviTobas. sivrculi amorCeviToba miiRweva 

mimarTuli antenis gamoyenebiT, romelic uzrunvelyofs saWiro 

radiosignalebis miRebas garkveuli mimarTulebidan da sxva sivrciTi 

mimarTulebidan Semosuli signalebis Sesustebas. sixSiruli 

amorCeviToba raodenobrivad axasiaTebs radiomimRebi mowyobilobis 

SesaZleblobas yvela radiosixSiruli signalidan da mis 

Sesasvlelze moqmedi xelSeSlebidan gamoyos signali, romelic 

Seesabameba radiomimRebis misaReb sixSires. 

xelSeSlamdgradoba. radiomimRebi mowyobilobis xelSeSlamdgra-

dobas uwodeben Tvisebas moaxdinos ukuqmedeba xmauris xelSemSlel 

qmedebebze. xelSeSlamdgradoba raodenobrivad fasdeba antenaSi 

xmauris im maqsimaluri mniSvnelobiT, romlis drosac jer kidev 

SesaZlebelia radiosignalis miReba da damuSaveba. 

radiomimRebi mowyobilobis klasificireba SesaZlebelia 

sxvadasxva niSanTvisebebis mixedviT. magaliTad, sqemuri gadawyve-

tilebis mixedviT arCeven pirdapiri gaZlierebisa da supergetero-

dinul radiomimRebeb mowyobilobebs. daniSnulebis mixedviT ki 

radiomimRebi mowyobilobebi SeiZleba davyoT radiosamauwyeblo 

(Cveulebrivad mas uwodeben radiomimRebs an mimRebs), satelevizio 

(televizori), profesionalur da specialur mowyobilobebad. 

profesionalur radiomimRebebs miekuTvneba dekametrul diapazonze 

momuSave magistraluri mowyobilobebi, romlebic gankuTvnilia 

radiosareleo da Tanamgzavruli kavSirebisaTvis. specialuri 

daniSnulebis radiomimRebebs ki  miekuTvneba, magaliTad, 

radiolokaciuri, radionavigaciuri, saaviacio da sxva mowyobilobebi. 
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5. antenebi da fiderebi 

 

antena es aris damakavSirebeli rgoli mimReb an gadamcem 

mowyobilobasa da radiogavrcelebis garemos Soris. antena, romelsac 

gaaCnia mavTulis (sadenis) an gamtaris zedapiris saxe, signalebis 

gadacemis SemTxvevaSi uzrunvelyofs eleqtromagnituri rxevebis 

gamosxivebas, xolo miRebis SemTxvevaSi _ masze dacemuli energiis 

"dagrovebas". antenebs, romelTac talRis sigrZesTan SedarebiT gaaCnia 

mcire ganivi kveTa da wagrZelebuli forma, ewodeba mavTuliseburi. 

antenebs, romlebic asxivebs gaxsnili aperturis gavliT, uwodeben 

aperturuls, xandaxan ki _ difraqciuls, refleqtoruls an 

sarkiseburs. aseT antenebSi eleqtronuli deni gaedineba gamtar 

zedapirebSi, romelTac gaaCnia radiotalRis sigrZis Sesadari an 

maTze ramdenadme meti zomebi. 

nebismieri saxis antenebis Tvisebebis Sedareba mosaxerxebelia 

maTi parametrebis mixedviT. gadamcemi antenis, rogorc generatoris an 

fideris, datvirTvis ZiriTad parametrad ganisazRvreba misi Semavali 

winaRoba. antenis, rogorc eleqtromagnituri talRebis gamomsxivebeli 

xelsawyos, parametrebia margi qmedebis koeficienti da mimarTulebis 

amplituduri maxasiaTebeli. 

antenis Semavali winaRoba ganisazRvreba mis momWerebze maRali 

sixSiris Zabvis fardobiT antenis mkvebav denTan. 

antenaze miwodebuli simZlavre srulad ar gardaiqmneba eleqtro-

magnitur gamosxivebad. simZlavris garkveuli nawili "ixarjeba” 

rogorc antenis, aseve mis axlos mdebare nivTebis gaTbobaze. antenis 

mier gamosxivebuli simZlavris fardobas masze miwodebul 

simZlavresTan uwodeben margi qmedebis koeficients, romelic 

gamoisaxeba procentebSi. 

antenis mier eleqtromagnituri talRebis gamosxiveba sxvadasxva 

mimarTulebiT sxvadasxva simZlavriT xorcieldeba. ar arsebobs iseTi 

antenebi, romlebic Tanabrad gamoasxivebs yvela mimarTulebiT. 

antenis mier warmoqmnili eleqtruli velis daZabulobis sivrceSi 

ganawileba xasiaTdeba mimarTulebis amplituduri maxasiaTebliT. igi 

ganisazRvreba antenis mier Seqmnili velis (an misi proporciuli 

sididis) daZabulobis amplitudis damokidebulobiT sivrceSi  
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dakvirvebis wertilis mimarTulebaze. dakvirvebis wertilis 

mimarTuleba ganisazRvreba koordinatTa sferul sistemaSi  

azimuturi ϕ  da  meridianuli θ  kuTxeebiT (nax. 4). amasTan 

eleqtruli velis daZabulobis amplituda izomeba antenidan erTnairi 

manZiliT daSorebuli r (sakmaod did) manZilze. mimarTulebis 

maxasiaTeblis grafikul gamosaxulebas mimarTulebis diagramas 

uwodeben. 

mimarTulebis sivrciTi diagrama gamoisaxeba f(ϕ ,θ ) zedapiris 

saxiT. aseTi digramis ageba rTulia, amitom praqtikaSi mimarTulebis 

diagramas ageben erT-erT romelime sibrtyeSi, romelSic igi 

gamosaxulia polarul an dekartis koordinatTa sistemaSi  f(ϕ ) an f(θ ) 

mrudebis saxiT. 

me-4 naxazze  koordinatTa saTaveSi naCvenebia umartivesi 

mavTuliseburi antena - hercis dipoli, romlis mimarTulebis 

sivrciTi diagrama naCvenebia me-5a naxazze. mimarTulebis azimuturi da 

meridianuli sibrtyeebi agebulia polarul koordinatTa sistemaSi da 

moyvanilia me-5 b da g naxazebze.  

 

antenis ganxiluli ZiriTadi maxasiaTeblebis garda arsebobs rigi 

damatebiTi specifikuri - eleqtruli, ekonomikuri, konstruqciuli,  

saeqspluatacio maxasiaTeblebi. 
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rac Seexeba mimReb antenebs, aRmoCnda rom raodenobrivad mimRebi 

da gadamcemi antenebis eleqtruli parametrebi erTnairia, Tumca 

aRniSnulis fizikuri axsna ganixileba mimRebi antenebisaTvis. mimReb 

antenas gaaCnia igive sididis Semavali winaRoba, margi qmedebis 

koeficienti da igive saxis mimarTulebis diagrama, ra sididis da 

saxisac eqneboda mas gadamcemi antenis rolSi muSaobis SemTxvevaSi. 

gadamcem da mimReb antenebs Soris mniSvnelovani gansxvavebaa is, rom 

gadamcem antenaSi gamoiyeneba didi Zabvebi da denebi, xolo mimRebSi – 

maTi umniSvnelo sidideebi. 

sxvadasxva diapazonis radiotalRebis gadamcemi antenebis 

Taviseburebebi. kilometruli da heqtometruli radiotalRebi farTod 

gamoiyeneba xmovani mauwyeblobis qselis organizebisas. gadamcemi 

antenebi, rogorc wesi, ganTavsdeba momsaxurebis zonis centrSi. amis 

gamo maT unda uzrunvelyos dedamiwis zedapiris gaswvriv aramima-

rTuli gamosxiveba, anu maT unda iqonios horizontaluri sibrtyis 

wris formis mimarTulebis diagrama. aseT pirobebs akmayofilebs 

antena-anZebi an antena-koSkebi, romelTa simaRle Cveulebrivad 

Seadgens 150...250 m_s, xolo zogierT SemTxvevaSi _ 350 da 500 m_sac ki. 
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Sor manZilze moqmedi (aTasobiT kilometri) radiokavSirisa da 

radiomauwyeblobisaTvis gamoiyeneba dekametruli talRebi. aseTi 

antenebis Tavisebureba mdgomareobs imaSi, rom antenebma unda 

moaxdinos eleqtromagnituri talRebis mimarTuli gavrceleba 

dedamiwis zedapiris mimarT garkveuli kuTxiT da uzrunvelyos 

maqsimaluri simZlavris gamosxiveba. yvelaze gavrcelebuli antenebis 

tipebidan zemoT CamoTvlil moTxovnebs pasuxobs mavTuliseburi _ 

vibratoruli, rombiseburi da sinfazuri vibratorebisagan 

damzadebuli cxauris (gisosebis) magvari antenebi, romlebic aRigzneba  

garkveuli saxiT. amgvari antenebidan umartivesia me-6 naxazze naCvenebi 

horizontaluri simetriuli vibratori. 

50...100 km sigrZis adgilobriv radioxazebze agreTve ZiriTadad  

gamoiyeneba dekametruli radiotalRebi da ubralo Т an Г formis 

vertikalurad dakidebuli mavTulis antenebi. 

metruli diapazonis talRebi ZiriTadad gamoiyeneba satelevizio 

da xmovani mauwyeblobis organizebisaTvis, agreTve momsaxurebis 

garkveul zonaSi moZrav obieqtebTan kavSiris damyarebisaTvis. 

gadamcemma antenebma, rogorc wesi, unda warmoqmnas aramimarTuli 

gamosxiveba horizontalur sibrtyeSi. 

 

radiosareleo kavSirisaTvis gamoiyeneba decimetruli, 

santimetruli da ufro mokle talRebis diapazoni. antenebs, romlebic 

ganTavsebulia radiosareleo xazebze, unda gaaCndes maRali mimar-

Tulebianoba, maTi mimarTulebis diagramas unda gaaCndes "nemsiseburi" 

forma (nax. 7). yvelaze ufro gavrcelebulia aperturuli (sarkiseburi) 

antenebi. yvelaze martivi - paraboluri antenis sqema moyvanilia me-8 

naxazze. 



 17

 
 

metruli, decimetruli, santimetruli da ufro mokle talRebis 

gavrcelebis Tavisebureba iseTia, rom aucilebelia antenebi 

ganTavsdes aTeuli da zogierT SemTxvevaSi aseuli metris simaRlis 

sayrdenebze. 

sxvadasxva diapazonis radiotalRebis mimRebi antenebis 

Taviseburebebi. antena ormxrivi moqmedebis mowyobilobaa, anu Tu 

antena kargad gamoasxivebs radiotalRebs, maSin igi kargad miiRebs 

maT. antenis mimarTulebis diagramis forma ar aris damokidebuli 

imaze, muSaobs antena gadacemaze Tu miRebaze. mimRebi antenis 

"mimarTulebis diagramis" cnebis Sinaarsi cotaTi gansxvavdeba zemoT 

moyvanili gadamcemi antenis "mimarTulebis diagramis" cnebisagan. es 

aris radiomimRebis Sesasvlelze Zabvis damokidebulebis grafiki  

eleqtromagnituri talRis miRebis mimarTulebaze. 

kilometruli da heqtometruli diapazonis talRebis misaRebad 

gamoiyeneba CarCoseburi antenebi. dekametruli talRebis miRebisTvis  
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yvelaze gavrcelebulia "morbenali talRis" saxis antena. "talRis 

arxis" saxis antena gamoiyeneba metruli diapazonis talRebis 

miRebisTvis, kerZod satelevizio signalebis misaRebad. decimetruli 

da santimetruli diapazonis talRebis SemTxvevaSi antenebi mimReb-

gadamcemebia. aseTi antenis damaxasiaTebeli sqema moyvanilia me-8 

naxazze.  

eleqtrul wreds da damxmare mowyobilobas, romelTa 

saSualebiTac radiosixSiruli signalis energia radiogadamcemidan 

miewodeba antenas, an antenidan - radiomimRebs, ewodeba fideri. 

gadamcemi antenebi, romlebic gamoiyeneba kilometruli da 

heqtometruli diapazonis talRebisaTvis, radiogadamcem mowyobilobas 

uerTdeba mravalgamtariani koaqsialuri fiderebis meSveobiT. 

dekametrul diapazonSi fiderebi Cveulebriv mzaddeba or an 

oTxgamtariani mavTulis xazebisagan. metrul radiotalRebze momuSave 

antenebamde energia, rogorc wesi, miewodeba koaqsialuri kabelis 

gamoyenebiT. ufro mokle talRebze, kerZod santimetrul diapazonSi, 

fideri Sesrulebulia liTonis sworkuTxa, mrgvali an elifsuri 

formis kveTis milisebri gamtarebisgan. 

dekametrul, heqtometrul da kilometrul diapazonze momuSave 

radiogadamcemi mowyobilobebis simZlavris zrdis tendenciasTan 

dakavSirebiT Zalian mniSvnelovania antenebis da fiderebis 

konstruireba gazrdili eleqtruli simtkiciT, raTa maT SeZlos 

zemZlavr radiomowyobilobebTan muSaoba. 

dekametruli diapazonis talRebis miRebisaTvis perspeqtiulia 

iseTi mowyobilobebis Seqmna, romlebic mogvcems mimRebi antenis 

mimarTulebis diagramis marTvis saSualebas radiotalRis miRebis 

mimarTulebis kuTxis Sesabamisad. mosalodnelia, rom eleqtrulad 

marTuli maxasiaTeblebis antenebi momavalSi SesaZloa daikavebs 

dominantur adgils saanteno teqnikis mraval dargSi. radiosareleo 

kavSiris antenebis daxvewa xorcieldeba mTavar mimarTulebaSi 

energiis koncentraciisa da sxva mimarTulebiT gamosxivebis 

Semcirebis TvalsazrisiT. 
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6. gadacemis radiosareleo sistemebi 

 

gadacemis radiosistemas, romelSic eleqtrokavSiris signalebi 

gadaicema saxmeleTo radioretranslaciuri sadgurebis meSveobiT, 

gadacemis radiosareleo sistemas uwodeben (nax. 9). 

 

Zalian maRal sixSireebze (Zms) da zemaRal sixSireebze momuSave 

radiosareleo sistemebSi saimedo muSaoba xelSeSlebis dabali 

albaTobiT miiRweva mxolod gadamcem da mimReb antenebs Soris 

pirdapiri xedvis uzrunvelyofis SemTxvevaSi. antenebs Soris manZilis 

sidide damokidebulia dedamiwis zedapiris struqturaze da 

dayenebuli anZebis simaRleze. koSkebsa da anZebs Soris manZili 

Cveulebrivad Seadgens 40-50 km-s, am SemTxvevaSi antenebi damagrebulia 

daaxloebiT 100 m simaRleze. pirdapiri xedvis manZilis SezRudva ar 

uda ganvixiloT rogorc naklovaneba. uSualod radiotalRebis did 

manZilze Tavisufali gavrcelebis ararsebobis gamo aRmoifxvreba 

urTierTxelSeSlebi rogorc qveynis SigniT, aseve sxvadasxva qveynebSi 

momuSave radioxazebs Soris. garda amisa, aRniSnul diapazonSi 

praqtikulad ar arsebobs atmosferuli da sawarmoo xelSeSlebi. 

antenebs SeuZlia imuSaos miRebisa da gadacemis reJimSi 

signalebis erTdrouli gadacemisaTvis urTierTsawinaaRmdego 

mimarTulebiT ori sxvadasxva f1 da f2 sixSiris gamoyenebiT. amasTan Tu 

sadguri signals gadascems f1 sixSiriT da iRebs f2 sixSiriT, maSin 

masTan dakavSirebuli sadgurebi gadascemen f2 sixSiriT da miiReben f1 

sixSiriT. sixSireebis aseTi ormimarTulebiani wyvili, romelic Seesa-

bameba ITU-R-is mier rekomendirebul sixSireTa dagegmarebas, 

warmoqmnis radiosixSirul lulas. 
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analoguri radiosareleo sistemebis ZiriTadi daniSnulebaa 

analogur formaSi gadascen mravalarxiani satelefono signali da 

dabali da saSualo siCqaris monacemebi ts arxebis gamoyenebiT. aseTi 

sistemebiT agreTve SesaZlebelia analoguri satelefono signalis 

gadacemac. cifruli radiosareleo sistemebi gamoiyeneba 2_dan 155 

mbit/wm_mde siCqaris cifruli traqtebis organizebisaTvis. 

radiosareleo sistemis sadgurebis umravlesoba warmoadgens 

Sualedur radiosadgurebs, romlebic asrulebs aqtiuri retlansla-

torebis rols. yvela sadgurze mizanSewonilia  erTi da imave tipis, 

unificirebuli mimReb-gadamcemi aparaturis (mga) arseboba, romelic 

akmayofilebs mocemuli sixSiruli gegmis moTxovnebs. mga_s warmoebis 

perspeqtiul variants warmoadgens varianti zms-ze gaZlierebiTa da 

sixSireTa gardaqmniT. aseTi sqemis naklovanebas warmoadgens 

signalebis damuSavebis aucilebloba zms-ze. yvelaze xSirad 

gamoiyeneba iseTi mga, romelSic signalis damuSaveba xorcieldeba 

Sualedur sixSireze, romlis nominaluri mniSvnelobis SerCeva xdeba 

ITU-R rekomendaciebis mixedviT da igi Cveulebrivad 70 mghc_s 

Seadgens. signalis damuSavebisaTvis Sualeduri sixSiris gamoyeneba 

iZleva signalis gamaZlierebeli mowyobilobis unificirebisa da, 

agreTve, Sualedur, sakvanZo da damaboloebel sadgurebSi sainforma-

cio signalebis Seyvana-gamoyvanis saSualebas. 

gadacemis radiosareleo sistemebis ZiriTadi parametrebi 

moyvanilia me-3 da me-4 cxrilebSi. 

                                                          cxrili 3 

analoguri radiosareleo sistemebis mniSvnelobebis parametrebi 

parametri КУРС-
4М КУРС-6 Радуга – 4 Радуга - 6 

Элекгро-
ника-

связь-6-1 

КУРС-
2М2 КУРС-8 КУРС-8-

ОУ 

sixSiris 

diapazoni 

ghc 

3,4...3,9 5,67...6,17 3,4...3,9 5,67...6,17 5,67...6,17 1,7...2,1 7,9...8,4 7,9...8,4 

ts arxebis 

raodenoba 
1020 1320 1920 1920 1020/1920 720 300 300 

gadamcemis 

simZlavre 

vt 

1 7,5 0,5; 2; 4 1; 3 1; 3 0,4 0,3 0,4 

mimRebis 

xmauris 

koeficienti 

2,8 10 2,8 2,8 2,8 4,5 10 - 

dupleqsuri 

lulebis 

raodenoba 

8 8 8 8 8 4 4 4 

pirveladi 

qseli 
magistraluri Sidazonuri 
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 cxrili 4 

cifruli radiosareleo sistemebis mniSvnelobebis parametrebi 
parametri 

Радан Пихта-2 Элекгроника- 
М 

Элекгроника-
связь 

Элекгроника-
изогоп 

КУРС-8-
02 

Ракига-
8 

Комплекс-
5 М 

sixSiris 

diapazoni 

ghc 

10,7...11,7 1,7...2,1 10,7...11,7 10,7...11,7 1,7...2,1 7,9...8,4 7,9...8,4 10,7...11,7 

ts 
arxebis 

raodenoba 

15 30 120 120 120 120 480 
30/60 

120/240 

gadacemis 

cifruli 

sist. tipi 

ikm-15 ikm-30 ikm-120 ikm-120 ikm-120 ikm-120 ikm-480 
ikm-30 

ikm-120 

gadamtani 

zms_is 

modulac. 

tipi 

sixSir.

modul

2-

fard. 

fazur. 

modul 

amplit. 

modul. 

fardob. 

fazur. 

modul. 

sixSir. 

modul. 

sixSir. 

modul. 

4-fard. 

fazur. 

modul.

sixSir. 

modul 

pirveladi 

qseli 
adgilobrivi Sidazonuri 

magis-

tral. 

adgil. 

Sida-

zonur 

 

 

7. gadacemis troposferuli radiosareleo sistemebi 

 

troposfero  atmosferos qveda fenaa. troposferoSi yovelTvis 

wamoiqmneba lokaluri moculobiTi araerTgvarovnebebi, romlebic 

gamowveulia atmosferoSi waroqmnili sxvadasxva fizikuri procese-

biT. 0,3...0,5 ghc sixSiris diapazonis talRebi gaibneva swored amgvari 

araerTgvarovani masebis mier. troposferuli radiotalRebis 

warmoqmnis meqanizmi naCvenebia me-10 naxazze.  

 

imis gaTvaliswinebiT, rom araerTgvarovani masebi mniSvnelovan 

simaRleze mdebareobs, maT mier gabneuli radiotalRebi aseulobiT 

kilometrze SeiZleba gavrceldes. es garemoeba iZleva radiosadgu- 
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rebis erTmaneTisagan 200...400 km_iT daSorebis saSualebas, rac bevrad 

aRemateba pirdapiri xedvis manZils. 

troposferul radiosareleo sistemebze dafuZnebuli gadacemis 

sistemebi, rogorc wesi, aigeba ZneladmisaRwev da daSorebul 

raionebSi. 

sadgurebs Soris mniSvnelovani manZilis arseboba, ra Tqma unda, 

xelsayrelia Sor manZilze kavSiris organizebisaTvis, vinaidan aseT 

SemTxvevaSi Sualeduri sadgurebis naklebi raodenobaa saWiro. Tumca 

troposferos sivrcul-droiTi struqturis arastabilurobiT 

gamowveuli Rrma Cavardnebisa da miRebuli signalis sisustis gamo 

kargi xarisxis da arxebis didi raodenobis organizeba garTulebu-

lia. 

me-5 cxrilSi moyvanilia rusuli troposferuli radiosareleo 

sistemebis parametrebi. 

                                                           cxrili 5 

aparaturis tipi 
sixSiteTa 

diapazoni ghc 

sadgurebs Soris 

saSualo manZili km. 

ts arxebis 

raodenoba 

Горизонт-М 0,8...1 300 60 

ТП-120 0,8...1 300 120 

ДТП-12 0,8...1 600 12 

 

 

8. dekametrul talRebze momuSave gadacemis sistemebi 

 

gadacemis radiosistemas, romelSic gamoiyeneba ionosferodan 

arekvlili dekametruli talRebi, uwodeben dekametrul talRebze 

momuSave gadacemis ionosferul sistemebs. 

ionosferoSi talRa ki ar airekvleba, aramed xdeba misi  misi 

moxveva (mobruneba) ionosferos vertikaluri profilis 

dieleqtrikulo Tvisebebis araerTgvarovnebis gamo. dedamiwis 

zedapiris erTi wertilidan meore wertilamde radiotalRis 

gavrcelebis traeqtorias ionosferodan erTjeradi arekvliT 

ionosferul naxtoms uwodeben. aseT SemTxvevaSi gadamcem da mimReb 

punqtebs Soris manZili dedamiwis zedapiris gaswvriv Seadgens 

daaxloebiT 2000 km_s. radiotalRebis gavrcelebis traeqtoria 

SeiZleba Seicavdes ramdenime ionosferul naxtoms. radiotalRebis 

gavrcelebis pirobebi da, Sesabamisad, radiokavSiris xarisxi damoki- 
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debulia ionosferos mdgomareobaze, romelsac gansazRvravs 

weliwadis, dRe-Ramisa da mzis aqtivobis xangrZlivobebi. 

dekametrul talRebze momuSave gadacemis ionosferuli sistemebi 

ar iZleva didi raodenobis satelekomunikacio arxebis organizebis 

saSualebas. Cveulebrivad, aseTi sistemebis gamoyenebiT SesaZlebelia 

mxolod erTi an ori satelefono an ramdenime satelegrafo arxebis 

organizeba. 

9. radiotalRebis ionosferuli gabnevisa da  

meteorebis nakvalevidan arekvlis gamoyenebaze  

dafuZnebuli gadacemaTa sistemebi 

 

gadacemis radiosistema, romelSic gamoiyeneba metruli talRebis 

gabneva ionosferos araerTgvarovnebebze, metrul talRebze momuSave 

gadacemis ionosferul sistemas uwodeben. metrul diapazonSi 

ionosferuli talRebis warmoqmna mniSvnelovanwilad msgavsia tropo-

sferuli talRebis warmoqmnisa. gansxvaveba mdgomareobs imaSi, rom 

talRebis gabneva xorcieldeba ara troposferoSi, aramed ionosfe-

roSi daaxloebiT 75...95 km simaRleze. am SemTxvevaSi gadacemis 

zRvruli manZili Seadgens 1000...3000 km_s, xolo gadacemisaTvis 

yvelaze Sesabamisi sixSirea 40...70 mhc. ionosferoSi gabnevis Semdeg 

mimReb punqtSi miiReba gamosxivebuli signalis mxolod umniSvnelo 

nawili, rac mZlavri radiogadamcemebisa da didi zomis antenebis 

gamoyenebis aucileblobas iwvevs. aseTi sistemebiT SesaZlebeli  

damakmayofilebeli xarisxis samamde satelefono arxis organizeba. 

dedamiwis atmosferoSi uwyveti nakadiT Semoedineba kosmosuri 

nawilakebi - meteorebi. maTi umravlesoba 80...120 km simaRleze iwveba, 

rac ionizirebul kvals warmoqmnis. aseTi kvalis sigrZe 10...25 km_mdea, 

xolo maTi arsebobis dro Seadgens 5 mwm_dan 20 wm_de. meteorebis 

kvalidan arekvlil radiotalRebze momuSave radiosistemebi muSaobs 

30...70 mhc sixSireze, xolo "meteorituli kavSiris" xangrZlivoba dRe-

RameSi mxolod 2...4 sT_s Seadgens. 

Cveulebrivad aseTi radiosistemebiT xorcieldeba satelegrafo 

signalebis gadacema, amasTan iseTi telegrafisa, romlis droSi 

dayovnebac mniSvnelovan rols ar TamaSobs. gadacemis meteoruli 

sistemebi gamoiyeneba polarul sartyelSi dekametrul talRebze 

momuSave ionosferuli sistemebis dublirebisaTvis, meteorologiur 

sadgurebTan da sxva obieqtebTan kavSirisaTvis. 
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10. telekomunikaciis Tanamgzavruli sistemebi 

 

1965 wlis 23 aprils eliptikur orbitaze gaSvebuli iqna pirveli 

sabWoTa satelekomunikacio Tanamgzavri "Молния-1". TiTqmis 

imavdroulad aSS_ma geostacionalur orbitaze gaiyvana pirveli 

komerciuli satelekomunikacio Tanamgzavri "Intelsat-1". amgvarad, 

dedamiwis zedapiridan Zalian maRal simaRleze retransliatoris 

ganTavsebis wyalobiT ganxorcielebuli iqna mimzidveli idea 

radiokavSiris manZilis mniSvnelovnad gazrdisa, rac iZleva did 

farTobze ganlagebuli radiosadgurebis erTdrouli radioxedvis 

ganxorcielebis saSualebas. Tanamgzavruli kavSiris (Tk) sistemebis 

upiratesobas warmoadgens didi gamtarunarianoba, moqmedebis 

globaluroba da kavSiris maRali xarisxi. 

Tk-is sistemis konfiguracia damokidebilia xelovnuri 

Tanamgzavris (xT) tipze, kavSiris saxeze da saxmeleTo sadgurebis 

parametrebze. Tk_is sistemebis agebisas ZiriTadad gamoiyeneben sami 

saxis xelovnur Tanamgzavrs (nax. 11), kerZod, maRal eliptikur 

orbitaze (meo), geostacionalur orbitaze (gso) da dabali simaRlis 

orbiraze (dso) ganTavsebul Tanamgzavrebs. TiToeul xelovnur 

Tanamgzavrs gaaCnia Tavisi dadebiTi da uaryofiTi mxareebi. 

meo_ze ganTavsebuli xT_is magaliTs warmoadgens rusuli 

"elvis" tipis  Tanamgzavri,  romlis parametrebia: brunvis periodi _ 

12 sT; daxris kuTxe _ °63 ; apogeis simaRle CrdiloeT naxevarsferos 

Tavze _ 40 aTas km. apogeis areSi xT_is siCqare mcirdeba, amasTan 

radioxedvis xangrZlivoba Seadgens 6...8 sT_s. aseTi saxis Tanamgzavris 

upiratesobas Seadgens didi fardobis zonis momsaxureba. meo_s 

uaryofiT mxares warmoadgens antenebis mier nela modreife  

Tanamgzavris "TvalTvalisa" da "Camavali" Tanamgzavridan "amomavali" 

Tanamgzavrisaken antenebis orientaciis Secvlis aucilebloba. 
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unikalur orbitas warmoadgens gso - wriuli orbita xT_is 

brunvis 24 sT_iani periodiT, romelic ganTavsebulia ekvatoris Tavze 

dedamiwis zedapiridan 35875 km simaRleze. orbita dedamiwis brunvis 

mimarT sinqronulia, amis gamo xT dedamiwis zedapiris mimarT uZravad 

mdebareobs (dgas erTi wertilis Tavze). gso_is dadebiTi mxareebia: 

momsaxurebis zona Seadgens dedamiwis zedapiris daaxloebiT mesameds; 

sami Tanamgzavri sakmarisia TiTqmis globaluri kavSiris 

gansaxorcieleblad; xmeleTze ganlagebul antenebs praqtikulad ar 

sWirdebaT "TvalTvalis" sistemebi. Tumca unda aRiniSnos, rom samxreT 

da CrdiloeT ganedebze Tanamgzavrebi horizontTan mimarTebaSi Zalian 

mcire kuTxiT Cans da praqtikulad ar Cans polaruli ganedebis 

siaxloves. 

dabali simaRlis xT_bi moZraobs wriul orbitaze, romelTa 

sibrtyec daxrilia ekvatoruli sibrtyis mimarT (polaruli da 

kvazipolaruli orbitebi). aseTi orbitebis simaRle dedamiwis 

zedapiridan Seadgens 200...2000 km_s. msubuqi xT-is dso_ze gaSveba 

SesaZlebelia SedarebiT iafi gamSvebi danadgarebiT (raketebiT). Tumca 

dso_ze moZravi xT_ebis siCqare dedamiwis zedapiris mimarT sakmaod 

maRalia, ris Sedegadac kavSiris seansi Tanamgzavris amosvlidan 

Casvlamde grZeldeba mxolod ramdenime aTeuli wuTi. 

xT_ebis samuSao sixSireebi reglamentirebulia ITU-R_is mier, 

isini gansxvavebulia dedamiwa_xT da xT_dedamiwa monakveTebisaTvis 

da moTavsebulia 2...40 ghc-is farglebSi. 
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Tanamgzavruli kavSiris sistemebisaTvis arsebobs signalebis 

gadacemis zogierTi Taviseburebebi: 

- signalis dayovneba (gso_saTvis daaxloebiT 250 mwm), rac 

satelefono saubrebisas eqos warmoqmnis erT-erTi mizezia. 

- dopleris efeqti - moZravi obieqtidan miRebuli signalis 

sixSiris cvlileba. sinaTlis siCqareze bevrad naklebi siCqareebis 

dros ( 1/ <<CVr ) sixSiris cvlileba Seadgens 0 /(1 / )rf f V C= ± . yvelaze 

metad dopleris efeqti mJRavndeba im xT_ebisaTvis, romlebic iyenebs 

arageostacionalur orbitebs. 

Tk-is sistemis daniSnulebisa da saxmeleTo sadgurebis tipebis 

mixedviT eleqtrokavSiris saerTaSoriso gaerTianebis (esg) reglamen-

tis gansazRvravs Semdeg samsaxurebs: 

- fiqsirebuli Tanamgzavruli samsaxuri garkveul fiqsirebul 

punqtebSi ganlagebul sadgurebs Soris kavSirisa da, agreTve, 

satelevizio programebis ganawilebisaTvis; 

- moZravi Tanamgzavruli samsaxuri satransporto saSualebebze 

(avtomobilebze, gemebze, TviTmfrinavebze) ganTavsebul moZrav 

sadgurebs Soris kavSirisaTvis;  

- Tanamgzavruli radiosamauwyeblo samsaxuri radio da 

satelevizio programebis abonentebis mimReb terminalebze uSualo 

gadacemisaTvis. 

fiqsirebuli Tanamgzavruli samsaxuri (fTs). Tavdapirvelad fTs 

viTardeboda magistraluri kavSiris sistemebis Seqmnis mimarTulebiT, 

romlebSic gamoiyeneba msxvili saxmeleTo sadgurebi 12...30 m 

diametriani sarkis mqone antenebiT. dRes-dReisobiT funqcionirebs 

daaxloebiT 50 fTs. magaliTis saxiT SegviZlia moviyvanoT  Tk-is 

sistemebi "Молния 3", "Радуга", "Горизонт",  "Intelsat" da "Eutelsat". amJamad 

fTs_s ganviTarebis tendenciebia: xT_is orbitaze muSaobis drois 

gaxangrZliveba; xT_is orbitaze mdebareobis sizustis gazrda; 

mravalsxiviani antenebis Seqmna da gaumjobeseba; mcire zomis (1,2...2,4 m) 

saxmeleTo antenebze muSaobis SesaZleblobebi (VSAT sistemebi). 

moZravi Tanamgzavruli samsaxuri (mTs). transportis muSaobis 

saerTaSoriso xasiaTidan gamomdinare, misi ukeT marTvisaTvis iqmneba 

Tanamgzavruli kavSiris globaluri sistemebi, magaliTad, sazRvao 

Tanamgzavruli kavSiris sistema "Inmarsat", romelic moqmedebaSi Sevida  
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1982 wels. igi Seicavs: geostacionalur Tanamgzavrebs, romlebic 

ganTavsebulia atlantis, wynari, da indoeTis okeaneebis zemoT; 

sxvadasxva kontinentze ganTavsebul  sanapiro sadgurebs; sxvadasxva 

standartis sanaosno sadgurebis ganStoebul qsels. dResdReisobiT 

"Inmarsat" sistemis momsaxurebiT sargeblobs daaxloebiT 15 aTasi gemi. 

"Inmarsat" organizaciis farglebSi xorcieldeba saaviacio 

Tanamgzavruli kavSiris problemis gadawyveta. 

kosmosur teqnologiebSi bolo wlebSi warmatebebma, agreTve 

mikroeleqtronikis ganviTarebis Tanamedrove donem, parametruli 

kompandirebiT xmovani signalebis efeqturi kodirebis algoriTmebis 

gamoCenam da TanamgzavrTaSorisi kavSiris lazeruli xazebis 

damuSavebam gamoiwvia dabal simaRleze moZravi msubuqi xT_ebis 

gamoyenebis SesaZleblobis ganxilva moZravi Tanamgzavruli 

samsaxuris Seqmnis dros. uwyveti kavSiris uzrunvelsayofad dabal 

simaRleze moZravi didi raodenobis (ramdenime aTeuli) xT_is 

gamoyeneba ekonomiurad mizanSewonilia ZiriTadad ori mizezis gamo: 

pirveli, rogorc zemoT aRvniSneT, Tanamgzavris dso_ze gayvanis 

Rirebuleba mcirea da meore, izotropuli antenebis mqone 

mciregabarituli saabonento sadgurebis sistemebis Seqmnis 

SesaZlebloba. 

ganasxvaveben dso_ze moZrav ori tipis Tk_is sistemebs. maTgan 

umartives SemTxvevaSi informaciis paketebi gadaicema xT - 

retransliatoris gavliT pirdapir (uSualod) an im drois dayovnebiT, 

rac saWiroa gadasafreni trasis (manZilis) dasafarad. meore tipis 

sistemebi uzrunvelyofs uwyvet kavSirs. calkeuli xT_ebis 

radioxedvis zonebi erTiandeba erTian informaciul sivrceSi. aseTi 

sistemis magaliTs warmoadgens saerTaSoriso proeqti "Iridium"_i, 

romelsac xelmZRvanelobs firma "Motorola". sistema dafuZnebulia 66 

msubuq (TiToeulis masa 689 kg-ia) xT_ze, romlebic Tanabradaa  

ganawilebuli 780 km simaRlis 6 polarul orbitaze (TiToeul 

orbitaze 11 Tanamgzavria), romelTa sibrtyeebi gadaxrilia °30 -iT, 

xolo moZraobis fazebi erTmaneTs emTxveva. TiToeuli Tanamgzavri 

dakavSirebulia 4 mezobel TanamgzavrTan. retransliatorebi muSaobs 

48-sxivian antenaze, rac iZleva sistemaSi erTdroulad 2100 aqtiuri 

gamosxivebisa da, Sesabamisad, dedamiwis mTel zedapirze fiWuri  
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kavSiris organizebis saSualebas. sistemaSi gamoyenebulia  

mravalsadguriani SeRweva arxebis sixSirul-droiTi dayofiT, 

TanamgzavrTaSorisi xazebisa da SeuRlebis sadgurebisaTvis  

gaTvaliswinebulia sixSireTa diapazoni Ka 19 ... 29 ghc, xolo 

saabonento xazebisTvis "dedamiwa - xT" da "xT - dedamiwa" – sixSireTa  

ori zoli L 1610...1625 mhc diapazonSi. "Iridium"_is sistema gankuTvnili 

iyo 1,5 milioni abonentis momsaxurebaze. sistemis komerciuli 

eqspluatacia daiwyo 1998 wels. sistemaSi gamoiyeneba "Iridiumi"-isa da 

moZravi fiWuri kavSiris erT-erTi standartis (magaliTad, GSM) 

reJimebis Semcveli orreJimiani saabonento terminalebi. Tu abonenti 

mdebareobs mobiluri kavSiris sistemis  momsaxurebis zonaSi, maSin 

mas moemsaxureba arsebuli sistema, xolo mocemuli momsaxurebis 

zonis datovebis SemTxvevaSi avtomaturad xdeba misi gadarTva Tk_is 

"Iridium" sistemaze. Tumca aRniSnul sistemas ar qonia komerciuli 

warmateba, ris gamoc misi Semdgomi eqspluataciis sakiTxi jer-

jerobiT gaurkvevelia. 

radiosamauwyeblo Tanamgzavruli samsaxuri (rTs). rTs relizebas 

ukeTebs telekomunikaciebis ganviTarebis erT-erT mimarTulebas – 

personalizacias, romlis drosac satelevizio programebi miiReba 

uSualod abonentTa individualur mimRebze. ITU-R_m daamtkica 

Tanamgzavruli tv mauwyeblobis saerTaSoriso gegma 12 ghc (uSualo 

satelevizio mauwyebloba HTB-12) diapazonSi. gegmaSi dafiqsirebulia 

xT_ebis mdebareobis ("dgomis") wertilebi gso_ze, sixSiruli arxebis 

nomrebi da saborte gadamcemi aparaturis parametrebi. yofili sabWoTa 

kavSiris TanamgzavrebisaTvis gso_ze gamoyofilia mdebareobis  5 

wertili _ aRmosavleTis grZedis 23
0, 440, 740, 1100  

da 1400. aRsaniSnavia, 

rom istoriulad Camoyalibebuli teqnikuri ganviTarebis Sedegad 

"uSualo" televiziaSi agreTve gamoiyeneba 11 ghc_is diapazoni, 

romelic gamoyofilia fiqsirebuli Tanamgzavruli samsaxurisTvis 

(fTs). HTB-12_Tvis gamoiyeneba 100 xT_ze meti, romelTa Sorisaa TV-

SAT-1, TV-SAT-2, TDF-1, TDF-2, TELE-X da sxva. 

HTB_is farTo danergvisTvis aucilebelia ramdenime aTeuli 

satelevizio programiani Tanamgzavris arseboba imisaTvis, rom 

abonents (mayurebels), romelic SeiZens SedarebiT ZviradRirebul 

mowyobilobas, SeeZlos mniSvnelovnad gaafarTovos Tavisi satelevi- 
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zio arCevani. aRniSnulidan gamomdinare, aqtualurs warmoadgens 

cifruli satelevizio gamosaxulebebis SekumSvis  iseTi meTodebis 

damuSaveba, romlebic uzrunvelyofs erTi sixSiruli arxiT 6...10 

satelevizio programis gadacemas. 

grZeldeba xT_is orbitaze gayvanis sistemebisa da teqnologiebis 

ganviTareba. erT-erTi saintereso saerTaSoriso proeqtia e.w. "sazRvao 

starti" (Sea Launch). proeqtis mixedviT Tanamgzavris gaSveba 

xorcieldeba moZravi sazRvao platformidan, romelsac raketa-

matarebeli gadaaqvs ekvatorisaken. am SemTxvevaSi raketebis gaSvebisas 

gamoiyeneba Tavisi RerZis garSemo dedamiwis brunvis siCqare, 

Sesabamisad, xT_is gayvana martivdeba, anu raketa-matareblis igive 

paramertebis SemTxvevaSi SesaZlebeli xdeba ufro meti raodenobis 

tvirTis gatana orbitaze. 

 

11. moZravi radiokavSiris profesionaluri sistemebi 

 

moZravi radiokavSiris ganviTarebis globalur strategias 

warmoadgens erTiani saerTaSoriso standartebis damuSaveba da 

danergva da maT safuZvelze saerTaSoriso da saerTo moxmarebis 

globaluri qselebis Seqmna (ageba). 

dReisaTvis moZravi radiokavSiris bazarze dominireben: 

• moZravi radiokavSiris profesionaluri (kerZo) sistemebi 

(Professional Mobile Radio - PMR, Public Access Mobile Radio - PAMR); 

• personaluri radiogamoZaxebis sistemebi (Paging System); 

• fiWuri moZravi radiokavSiris sistemebi (Cellular Radio Systems); 

• usadeno telefonebis sistemebi (Cordless Telephon). 

Tavdapirvelad SemuSavebuli iqna profesionaluri (kerZo) moZravi 

radiokavSiris sistemebi. sistemebma, romlebic uzrunvelyofs saerTo 

moxmarebis qselebTan urTierTqmedebas, miiRes dasaxeleba kerZo 

sistemebi (PAMR), xolo sistemebma, romlebic ar uzrunvelyofs aseT 

urTierTqmedebas, anu gankuTvnilia abonentTa Caketili (SezRuduli) 

jgufisaTvis  – dasaxeleba profesionaluri sistemebi (PMR). 

pirvel profesionalur sistemebSi mimRebi da gadamcemi 

proeqtirdeboda garkveul, fiqsirebul sixSireze muSaobisaTvis. 

TiToeuli radioarxi gankuTvnili iyo abonentebis SedarebiT mcire  
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jgufisaTvis (nax. 12a). Tu abonentebis raodenoba gadaaWarbebda erTi 

arxis SesaZleblobas, maSin qmnidnen meore jgufs, romlisTvisac 

gamoiyofoda sxva radioarxi. 

sistemaSi saerTo miRwevis arxebis koniT (trankinguli sistema)  

(nax. 12.b) qselis TiToeul abonents SeuZlia isargeblos arxebis erTi 

da igive jgufiT. gamoZaxebis miRebis SemTxvevaSi abonentebis wyvils 

gamoeyofa am momentisaTvis  Tavisufali erT-erTi radioarxi. gaTiSvis 

Semdeg arxi Tavisufldeba da igi SeiZleba gadaeces abonentTa 

nebismier sxva wyvils. teqnikurad es procesi SeiZleba  

ganxorcieldes Semdegi ori xerxidan erT-erTis saSualebiT: 

• radiosadguris mier Tavisufali arxis Tanmimdevruli 

moZebniT (magaliTad, daukaveblobis specialuri markeruli 

signalis meSveobiT). aseTi sistemebi xasiaTdeba  kavSiris 

damyarebis mniSvnelovani droiT da isini gamoiyeneba  

arxebis SedarebiT mcire raodenobis (5...8_mde) SemTxvevaSi; 

• specialurad gamoyofili saerTo signalizaciis arxiT,  

romelzec morige miRebis reJimSia awyobili  qselis yvela 

radiosadguri. aseTi sistemebi yvelaze gavrcelebulia. 
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saerTo miRwevis arxebis koniani sistemis gatarebis unari 

(gamtarunarianoba) mniSvnelovnad aRemateba mimagrebuli arxebiani 

sistemis gamtarunarianobas. magaliTad, erTaderT arxs misi 

blokirebis (SemTxveva, rodesac arxi dakavebulia) 10%_iani 

albaTobisa  da udidesi datvirTvis saaTSi erTi abonentis saubris 2,5 

wT-is toli saSualo xangrZlivobis SemTxvevaSi SeuZlia moemsaxuros 

araumetes or-sam abonents. oci aseTi arxi maTi cal-calke 

gamoyenebisas iZleva daaxloebiT 50 abonentis momsaxurebis 

saSualebas. imave pirobebis SemTxvevaSi sistemas saerTo miRwevis 

arxebis koniT igive 20 arxis gamoyenebis SemTxvevaSi ukve SeuZlia 

moemsaxuros 420 abonents, e.i. misi gamtarunarianoba izrdeba 8_jer 

ufro metad. 

telekomunikaciis profesionaluri qselebis daproeqteba xdeba 

samauwyeblo qselebis msgavsad: sakmaod mZlavri gadamcemi muSaobs 

did simaRleze Camokidebul antenaze, ris gamoc igi pirdapiri xedvis 

pirobebSi moicavs 40-50 km radiusis mqone teritorias. amasTan 

momsaxurebis 5...8 aTas km2-is farTze abonentebisaTvis miRwevadia 

ramdenime aTeuli radioarxi. 

zemoT aRwerili trankinguli principis safuZvelze gasuli 

saukunis 60-ian wlebSi sabWoTa kavSirSi damuSavda moZravi kavSiris 

sistema "Алтай", romelic modernizebuli saxiT dResac gamoiyeneba 

ruseTSi da muSaobs 330 mhc sixSireze. 

trankinguli telekomunikaciis yvelaze gavrcelebul sistemebs 

warmoadgens sistemebi gamoyofili mmarTveli arxiT, romlebic iyenebs 

MTP1317, MTP1327, MTP1343, da MTP1347 standartebs. aRniSnuli standa-

rtebi Tavdapirvelad damuSavda did britaneTSi 174...225 mhc sixSireze 

da isini SemdgomSi gavrcelda sixSireTa sxva diapazonebzec. 

cnobilia agreTve trankinguli sistemebi SeTavsebuli marTvis 

arxiT. am SemTxvevaSi marTvis signalebis gadasacemad gamoiyeneba 

sixSireTa bgeriTi sainformacio zolis is monakveTi, romelic 

moTavsebulia laparakis signalis sixSiruli speqtris qveviT - 150 

hc_mde zolSi. aseTi tipis sistemebi damuSavebuli iyo firma E.F. 

Johnson_is (aSS) mier da maT miiRo LTR aRniSvna. 

moZravi radiokavSiris profesionaluri sistemebis ganviTarebis 

saerTo tendenciaa analoguri korporatiuli an erovnuli standarte- 
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bidan saerTaSoriso cifrul standartebze gadasvla saubrebis 

gasaidumloebisa (konfidencialurobisa) da abonentTa roumingis 

uzrunvelyofiT. es tendenciebi dakavSirebulia moZravi radiokavSiris 

trankingul sistemebze saerToevropuli TETRA-s standartis 

danergvasTan, romelic damuSavebulia ETSI_s farglebSi. TETRA 

standartis sistemebi gamoiyeneba salaparako Setyobinebebis cifrul 

formaSi gadacemisaTvis, monacemTa gadacemisaTvis da a.S..  TETRA 

sistemebi uzrunvelyofs abonentebs Soris pirdapir kavSirs sabazo 

sadgurebis monawileobis gareSe. TETRA standartis sistemebis daner-

gva evropaSi daiwyo 90_iani wlebis bolos Tavdapirvelad uSiSroebis 

samsaxurebisaTvis, policiisaTvis da sasazRvro dacvisaTvis. 

Tumca qselis radialuri struqturis mqone trankinguli 

sistemebis efeqturoba sakmarisi araa mWidrod dasaxlebul raionebSi 

moZravi kavSiris momsamsaxurebaTa moTxovnebis dakmayofilebisaTvis. 

magaliTad, 10-milioniani qalaqis SemTxvevaSi aseTi sistemiT 

mosaxleobis mxolod 0,1%_is uzrunvelyofa momsaxurebis 

standartuli xarisxiT (saubrebis saSualo xangrZlivoba 1,5 wT, 

blokirebebis albaToba 5%)  moiTxovs daaxloebiT 250 radioarxis 

gamoyofas an erTi arxis 25 khc siganis zolis SemTxvevaSi ori 6,25 

mhc-iani sixSiruli zolis gamoyofas. 

mWidrod dasaxlebuli adgilebisaTvis moZravi radiokavSiris 

aRniSnuli problemis gadawyveta moxerxda moZravi radiokavSiris 

qselis fiWuri principiT agebis safuZvelze. 

 

 

12. telekomunikaciis fiWuri sistemebis zogadi daxasiaTeba 

 

 axali satelekomunikacio teqnologiebis swrafi ganviTareba 

dakavSirebulia telekomunikaciis, informaciuli teqnologiebisa da 

eleqtronikis dargebSi mecnierebisa da teqnikis miRwevebis aqtiur 

danergvasTan. prioritetuli teqnologiebidan erT-erT mniSvnelovans 

warmoadgens fiWuri telekomunikacia, romelic mosaxleobaSi mzardi 

popularobiT gamoirCeva da romelic viTardeba Zalze swrafi 

tempebiT. dReisaTvis ar arsebobs telekomunikaciis iseTi saxeoba, 

romelic viTardeba ise swrafad, rogorc radiotelefonia, 

gansakuTrebiT ki – fiWuri telekomunikacia. telekomunikaciis am saxe- 



 33

obis momxmarebelTa ricxvi yovelwliurad daaxloebiT 40%-iT 

izrdeba. fiWuri kavSiris abonentTa ricxvis zrdis maCvenebeli 

gansakuTrebiT STambeWdavia GSM (Global System for Mobile Communications) 

qselebisaTvis (abonentTa yovelwliuri mateba daaxloebiT 70%-s 

Seadgens).  

 miuxedavad imisa, rom pirveli fiWuri qselis gamoCenis 

momentidan arc Tu ise didi droa gasuli, fiWuri telefoni ukve ar 

iTvleba prestiJis sagnad. dReisaTvis igi ukve warmoadgens 

instruments, romelic iZleva samuSao drois ufro efeqturad 

gamoyenebisa da teqnologiuri, ekonomikuri da sxva procesebis 

operatiuli marTvis saSualebas. amasTan fiWuri qselebi ara marto 

farTovdeba sivrceSi, aramed maTi saSualebiT sul ufro matulobs 

abonentTaTvis miwodebuli momsaxurebis saxeobebi, maT Soris 

monacemTa gadacemisa da internetSi CarTvis SesaZleblobebi.      

 fiWuri telekomunikaciis daarsebis TariRad miiCneven 1971 wels, 

rodesac aSS-is kavSirgabmulobis federalur komisias kompania Bell 

System-ma warudgina radiosatelefono kavSiris qselis arqiteqtura, 

romelsac SemdgomSi fiWuri ewoda. Tumca am ideidan realur 

proeqtebamde ganvlo 10 welma. gasuli saukunis 70-ian wlebSi fiWuri 

sistemebis damuSaveba da 80-ian wlebSi maTi danergva dakavSirebuli 

aRmoCnda sxvadasxva da sakmaod rTuli teqnikuri problemebis 

gadawyvetasTan. fiWuri telekomunikaciis pirveli qselebi analogurs 

warmoadgenda, romelTa eqspluataciam specialistebs misca fiWuri  

qselebis organizaciis ZiriTadi principebis damuSavebisa da maTi 

saerTo sargeblobis satelefono qselebTan mierTebis saSualeba. 

aRniSnul qselebSi gamoiyeneba arxebis sixSiruli gancalkeveba (FDMA 

– Frequency Division Multiple Access). am meTods emyareba fiWuri 

telekomunikaciis yvela cnobili analoguri standarti: NMT 

(skandinaviis qveynebi, belgia, niderlandebi, espaneTi, luqsenburgi, 

saudis arabeTi), NAMPS (aSS, kanada, avstralia), TACS (didi britaneTi, 

irlandia), HCMTS (iaponia), ETAS (inglisi, londoni),  RTMS-101H 

(italia), C-450 (germania), Radiocom (safrangeTi). fiWuri 

telekomunikaciis Sesabamisi sistemebi 1-li Taobis (1G) sistemebs 

warmoadgens. aRniSnuli sistemebis  damproeqteblebi cdilobdnen 

arsebuli standartebis ricxvis Semcirebas, rac iZleoda sxvadasxva  
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sistemebis Tavsebadobis gaumjobesebis saSualebas. Tumca praqtikaSi 

es yovelTvis ver miiRweoda, ris gamoc sabolood Camoyalibda e.w. 

myari fiWuri orientaciis sami ZiriTadi zona: CrdiloeTi amerika, 

dasavleTi evropa da iaponia. danarCen regionebSi, rogorc zemoT 

moyvanili CamonaTvalidan Cans, gvxvdeba sxvadasxva fiWuri 

standartebis qselebi.       

 fiWuri telekomunikaciis analoguri qselebisaTvis 

damaxasiaTebelia rigi naklovanebebisa, rogoricaa: cudi 

xelSeSlamdradoba da masTan dakavSirebuli saubrebis gadacemis 

dabali xarisxi; isedac deficituri radiosixSiruli speqtris 

araefeqturi gamoyeneba, saubrebis mosmenisagan daucveloba da sxva. 

unda aRiniSnos, rom analogurma sistemebma Tavisi ganviTarebis piks 

miaRwia 1993 wels, ris Semdegac SeimCneva maTi abonentebis ricxvis 

mniSvnelovani kleba, rac ramdenime weliwadSi gamoiwvevs 

telekomunikaciis bazridan msgavsi sistemebis gaqrobas.    

 B 1-li  Taobis  sistemebs  90-iani  wlebidan TandaTanobiT 

enacvleba me-2 Taobis cifruli sistemebi (2G), rac, garda 1-li Taobis 

sistemebisaTvis damaxasiaTebeli zemoT aRniSnuli naklovanebebisa, 

ganpirobebuli iyo qselebis tevadobis mkveTrad gazrdis 

aucileblobiT. garda amisa, am droisaTvis ukve momwifda kavSiris 

xarisxis gaumjobesebis, damatebiTi momsaxurebis saxeobebis miwodebis, 

axal cifrul satelefono qselebTan dakavSirebis,  roumingis 

ganxorcielebis gamartivebis, sistemis unifikaciisa da erTian 

saerTaSoriso standartze muSaobis aucilebloba. 1-li Taobis 

sistemebi am droisaTvis ukve savsebiT miuRebeli aRmoCnda 

gaerTianebis gzaze mdgari evropisaTvis, ris gamoc jer kidev 1982 

wels evropis telekomunikaciis 17 administraciis mier Seiqmna moZravi 

kavSiris eqspertTa GSM jgufi (GSM – Group Special Mobile), romelic 

Seudga fiWuri telekomunikaciis axali cifruli moZravi kavSiris 

globaluri sistemis (GSM – Global System for Mobile Communications)  

damuSavebas, romlis danergvisa da eqspluataciis problemebis 

gadawyvetis mizniT 1987 wels daarsda evropuli samuSao jgufi MoU 

(Memorandum of Understanding  - GSM-is gamoyenebisaTvis erToblivi 

SeTanxmebebis arsis gansazRvris memorandumi), romelic dReisaTvis 

aerTianebs GSM-is operatorebs msoflios TiTqmis 100 qveynidan. ase  
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rom, dReisaTvis mobiluri kavSiris GSM standarti (900 mghc) da misi 

maRalsixSiruli nairsaxeoba DCS  (Digital Cellular System), romelic 

muSaobs 1800 mghc sixSireze,   samarTlianad iTvleba evropuli 

fiWuri telekomunikaciis liderad. am TvalsazrisiT arc saqarTveloa 

gamonaklisi, vinaidan aq ukve muSaobs GSM sistemis 2 operatori – 

"jeoseli" da "magTi-GSM".  unda aRiniSnos, rom aSS-Si ganaxorcieles 

arsebuli analoguri AMPS sistemis cifrovizacia da Seqmnes sistema 

DAMPS,  anu  IS-54  (800 mghc)  da IS- 661  (1900 mghc), riTac operatorebma 

Tavidan aiciles axali qseluri infrastruqturis Seqmnis 

aucilebloba, xolo abonentebs miecaT erTdroulad orive sistemaSi 

muSaobis saSualeba. 

 mobiluri telekomunikaciis cifrul sistemebSi gamoiyeneba 

arxebis gancalkevebis droiTi (TDMA – Time Division Multiple Access) an 

koduri (CDMA – Code Division Multiple Access) meTodi sixSiruli 

gancalkevebis meTodTan kombinaciiT.  maTgan CDMA  teqnologia 

(Tanamedrove IS-95 sistema) me-3 Taobis (3G) fiWuri telekomunikaciis 

safuZvlad iTvleba, vinaidan es teqnologia yvela danarCenisagan 

gamoirCeva maRali xelSeSlamdgradobiT, radiospeqtris gamoyenebis 

yvelaze maRali efeqturobiT, qselis tevadobis gazrdis 

SesaZleblobiT, sabazo sadgurebis simciriT da sxva, rasac saboloo 

jamSi mivyavarT maRal ekonomikur efeqturobamde da Sedegad 

tarifebis Semcirebamde. 

 21-e saukunis dasawyisSi msoflio Sedis globalur informaciul 

sazogadoebaSi, rac, Tavis mxriv, moiTxovs globaluri informaciuli 

infrastruqturis Seqmnas. bunebrivia, rom msoflio sazogadoebis 

winaSe dRes uceb dadga mobiluri telekomunikaciis universaluri 

sistemis Seqmnis problema, romlis saSualebiTac SeZlebisdagvarad 

ganxorcieldeba telekomunikaciis yvela saxeoba. me-3 Taobis 

mobiluri kavSiris sistemebis Seqmnis dasawyisad SeiZleba CaiTvalos 

1985 wels miRebuli telekomunikaciis saerTaSoriso kavSiris (esk) 

(ITU-International Telekommunikation Union)Eprograma "telekomunikaciis 

saerTo sargeblobis momavali miwispira sistemebi", romlis mizansac 

warmoadgenda msoflioSi erTiani cifruli standartis danergva, 

Tumca me-20 saukunis dasasruls 3G sistemebis Seqmnis programam SeiT-  
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visa internetSi swrafi SeRwevisa da telekomunikaciis  sxva 

saxeobebiTac momsaxurebis moTxovnebic.  

 msoflios fiWuri qselebis gamaerTianebeli axali sistema 

iqmneba ITU-s IMT-2000 (International Mobile Telecommunications – 

saerTaSoriso moZravi telekomunikacia)  programis safuZvelze. axali 

3G  koncefcia gulisxmobs multimediis momsaxurebis miwodebas, maT 

Soris videos, metyvelebis, faqsimiluri Setyobinebebis da monacemTa 

gadacema-miRebas nebismieri abonentisaTvis erTiani nomris mqone 

mobiluri terminalebiT.      

dReisaTvis me-3 Taobis sistemebidan ZiriTadad ganixileba 

evropuli  UMTS (Universal Mobile Telecommunication System – universaluri 

mobiluri telesakomunikacio sistema)  da Crdiloamerikuli CDMA2000  

sistemebi. es ukanaskneli IS-95-is ganviTarebas warmoadgens. 

 2G-dan 3G-ze pirdapiri gadasvla revoluciurs warmoadgens, 

Tumca arsebobs evoluciuri gzac – arsebuli GSM, IS-136, CDMAOne  

sistemebis modifikaciis gza, anu 2G-dan 2G+ -ze (anu 2,5G-s) da Semdeg 

3G qselebze gadasvla. 

 msoflioSi dReisaTvis ukve gayidulia mravali licenzia 3G 

qselebis gaSlisaTvis da am dros specialistebis mier ukve gacxadda 

fiWuri telekomunikaciis me-4 (4G) Taobis  sistemebis daproeqtebaze 

muSaobis dawyebis Sesaxeb, rac kidev erTxel miuTiTebs fiWuri 

telekomunikaciis swraf da dinamiur ganviTarebaze. 

moZravi radiokavSiris fiWuri sistema (mrfs) iyenebs mcire 

simZlavris didi raodenobis gadamcemebs, romelTa daniSnulebaa 

SedarebiT mcire zomis (magaliTad, 1...2 km radiusis) zonis 

momsaxureba. aRniSnuli mcire zomis dafarvis zonebs fiWebs uwodeben. 

imisaTvis, rom gasagebi gaxdes, Tu rogor cvlis es saerTo suraTs, 

davuSvaT rom, xelT arsebuli yvela sixSiruli arxi SeiZleba 

ganmeorebiT iyos gamoyenebuli fiWuri struqturis yvela ujredSi. 

maSin 10-milioniani qalaqis mcxovrebTa 0.1%-is momsaxurebisaTvis 

saWiro 250 arxi SeiZleba miviRoT, magaliTad, 50 km radiusis mqone 

mosamsaxurebeli teritoriis 10 km radiusis mqone 25 fiWad dayofiT 

da TiToeul fiWaSi sixSireTa erTi da igive nakrebis mqone mxolod 10 

radioarxis organizaciiT (magaliTi moyvanilia mxolod fiWuri 

principis asaxsnelad). 
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dauSveblad didi urTierTxelSeSlebis 

gamo aucilebelia sixSireTa erTnairi nakrebis 

mqone ujredebis Senacvleba sixSireTa sxva 

nakrebis mqone buferuli ujredebiT. 

momsaxurebis zonaSi sixSireTa sxvadasxva 

nakrebis mqone ujredebis jgufs klasterebs 

uwodeben. me-13 naxazze moyvanilia analoguri 

qselisaTvis damaxasiaTebeli n=7 zomis 

klasteris struqturis nimuSi. Tu, magaliTad, 

erTi ujredis abonentebis momsaxurebisaTvis 

saWiroa 10 sixSirisagan Semdgari nakrebi, maSin n=7 zomis klasteris 

mqone fiWuri struqturis asagebad saWiro iqneba 70 sixSire, rac 

iZleva  nebismierad didi zomis teritoriis momsaxurebis saSualebas. 

fiWuri qselis ZiriTadi potenciali mdgomareobs imaSi, rom 

ujredebs Soris urTierTxelSeSlebis done damokidebulia ara 

ujredebs Soris manZilze, aramed am ukanasknelis ujredebis  

radiusTan fardobis sidideze. ujredebis radiusi damokidebulia 

radiogadamcemis simZlavreze da ganisazRvreba sistemis SemmuSaveb-

lebis mier, romlmac daproeqtebis dros unda SearCios klasteris 

Sesabamisi zoma. Uujredis radiusis SemcirebasTan erTad izrdeba 

momsaxurebis zonis 1 kvadratul kilometrze da sixSireTa 

gamoyenebuli zolis 1 mhc-ze mosuli (gaangariSebuli) sabazo 

sadgurebis raodenoba.  

fiWuri qselis eqspluataciaSi gaSvebis sawyis etapze misi 

srulmasStabiani gaSla, ra Tqma unda, ZviradRirebulia. Cveulebriv, 

qselis ageba iwyeba didi zomis ujredebis danergviT, romlebic 

garkveuli drois Semdeg TandaTanobiT gardaiqmneba meti raodenobis 

ufro mcire zomis ujredebad. qselis ujredebis gardaqmnis aseT 

meTods gaxleCvas uwodeben. im SemTxvevaSi, rodesac romelime 

ujredSi datvirTva miaRwevs im donemde, rodesac masSi arsebuli 

arxebis raodenoba arasakmarisi aRmoCndeba abonentTa momsaxurebis 

dadgenili xarisxis SenarCunebisaTvis (anu gamoZaxebisas arxis 

blokirebis albaToba aRmoCndeba dadgenilze meti, kerZod 5%), maSin 

es ujredi iyofa (ixliCeba) ufro mcire zomis ujredebad Semcirebuli 

simZlavris gadamcemebiT. amis Sedegad danawevrebuli (gaxleCili) uj- 



 38

redis teritoriaze qselis gamtarunarianoba izrdeba imdenjer, 

ramdenicaa axlad warmoqmnili ujredebis raodenoba. es procedura 

SeiZleba ganmeordes manam, sanam qseli ar miaRwevs Tavisi 

gamtarunarianobis saangariSo mniSvnelobas.   

mcire zomis ujredebi saWiroa mxolod qalaqis centralur 

nawilebSi, romlebic gamoirCeva abonentebis maRali simkvriviT. 

gareubnebTan axlos abonentebis simkvrive mcirdeba, ris gamoc  

Sesabamisi ujredebis zoma SeiZleba gaizardos. ujredebis gaxleCva 

SeiZleba sakmaod moqnilad ganxorcieldes rogorc sivrceSi aseve 

droSi. aseTi moqniloba gansakuTrebiT mosaxerxebelia 

damproeqteblebisaTvis, vinaidan aseTi midgomisas SesaZlebeli xdeba 

gaizardos qselis gamtarunarianoba im adgilze da im dros, sadac da 

ra drosac es aris aucilebeli. 

SedarebiT mcire ujredebis gamoyeneba warmoqmnis kavSiris 

uwyvetobis uzrunvelyofis problemas. Tavisufali marSrutiT 

moZraobisas fiWuri qselis abonentma saubris erTi seansis dros 

SeiZleba gaiaros ramdenime ujredi. am SemTxvevaSi sistemis uwyvetoba 

uzrunvelyofilia sistemis SesaZleblobiT abonentTan kavSiri 

gadasces im sabazo sadgurs, romlis moqmedebis zonaSic mocemul 

momentSi mdebareobs abonenti. 

signalebis doneebis mudmivad (uwyvetad) gazomvebis gamo, 

romlebic moZravi kavSiris komutaciis centrs miewodeba moZrav 

abonentTan myofi uaxloesi sabazo sadguridan, sistemas SeuZlia 

gansazRvros abonentis mier or ujreds Soris sazRvris gadakveTis 

momenti da salaparako arxi gadarTos pirveli ujredidan meoresken 

imdenad mcire drois ganmavlobaSi, romelic ar gamoiwvevs saubris 

gawyvetas. aseTi procedura, romelsac estafetur gadacemas (Hendover) 

uwodeben, moiTxovs sakmaod rTul algoriTms, romelmac ramdenime 

mezobeli ujredidan unda gansazRvros uSualod is ujredi, 

romliskenac moZraobs obieqti, da, agreTve, swrafqmed algoriTmebs da 

sqemoteqnikur gadawyvetilebebs, romlebic uzrunvelyofs pirvel 

ujredSi dakavebuli salaparako arxis gamoTavisuflebas da meore 

ujredSi Tavisufali arxis moZebnasa da misi saSualebiT kavSiris 

aRdgenis SesaZleblobas. 
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fiWuri arqiteqturis aRwerili ZiriTadi principebis realizacia 

xorcieldeba Semdegnairad: 

• mcire zomis fiWebis radiodafarvisaTvis mciresimZlavriani 

radiogadamcemebis gamoyeneba; 

• momsaxurebis erTi zonis farglebSi sixSireebis 

ganmeorebiTi gamoyeneba; 

• gamtarunarianobis etapobrivi gazrda ujredebis gaxleCis 

xarjze. 

erTi ujredidan meoresaken abonentis moZraobisas uwyveti 

kavSiris uzrunvelyofam evropisa da CrdiloeT amerikis rig 

ganviTarebul qveynebSi 80_iani wlebis dasawyisSi gamoiwvia moZravi 

fiWuri radiokavSiris sistemis (mfrs) Seqmna, rac safuZvlad daedo            

mTels msoflioSi moZravi radiokavSiris momsaxurebis masobriv 

danergvas. 

80_ian wlebSi agebuli mfrs-ebi miekuTvneba pirveli Taobis 

sistemebs, romlebic aRiwereba AMPS (aSS), HCMTS (iaponia), NMT-450 

da NMT-900 (CrdiloeT evropa), C-450 (germania), TACS (didi britaneTi), 

ETACS (inglisi, londoni), RTMS-101H (italia) da Radio-200 

(safrangeTi) standartebiT. es sistemebi ZiriTadad gankuTvnili iyo 

abonentTa momsaxurebaze garkveuli qveynis sazRvrebs SigniT, isini 

xmis gadasacemad iyenebdnen analogur sixSirul modulaciasa da 

Sidazolur (in-band) signalizacias saabonento terminalsa da danarCen 

qsels Soris kavSiris dasamyareblad. gamonakliss Seadgenda NMT-450 

(NMT-900) standartis sistema, romelic eqspluataciaSi iqna gaSvebili 

1981 wels rogorc CrdiloeT evropis oTxi qveynis (dania, fineTi, 

norvegia da SvedeTi) saerTaSoriso sistema. miuxedavad imisa, rom  

analoguri mfrs-ebi ar akmayofilebs telekomunikaciis ganviTarebis 

Tanamedrove moTxovnilebebs, erT-erTi analoguri standarti (NMT-450) 

maincaa miRebuli ruseTis federalur standartad. 

meore Taobis sistemebi proeqtirdeboda saerTaSoriso roumingis 

(sakuTari terminaliT sxva qveynidan Camosuli abonentis avtomaturi 

momsaxureba) uzrunvelmyofi msxvilmaStabiani qselebis Sesaqmnelad. 

dReisaTvis damuSavebulia 4 standarti: 
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• panevropuli GSM; 

• urTierTkonkurenciaSi myofi ori Crdiloamerikuli 

standarti: TIA IS-54 standartis Sesabamisi ADS (D-AMPS)  da 

TIA IS-95 standartis Sesabamisi CDMA standartebi; 

• iaponuri JDC. 

maTgan yvelaze progresulia GSM standarti da misi 

maxasiaTeblebi ganxilulia qvemoT. 

D-AMPS standarti aSS_Si muSavdeboda 1987 wlidan. federalurma 

sakomunikacio komisiam (FCC) sixSireTa 900 mhc diapazonSi ver SeZlo 

gamoeyo calke sixSiruli zoli perspeqtiuli cifruli mrfs-saTvis.  

fiWuri kavSiris (CTIA) da telekomunikaciis  mwarmoebelTa (TIA)  

asociaciebma miiRes analoguri AMPS standartis mrfs-s samomavlo 

cifrul mrfs_Tan sixSireTa erT zolSi SeTavsebis gadawyvetileba 

AMPS_Si arsebuli arxebis daSorebis (30 khc) SenarCunebiTa da 

laparakis gardaqmnis 8 kbit/wm_iani siCqaris mqone VSELP kodekis 

gamoyenebisas. ADC (D-AMPS) mrfs_s TIA IS-54 standarti miiRes 1990 

wels. miuxedavad imisa, rom D-AMPS srulad cifruli sistema araa  

(misi marTvis arxebi analoguria), igi mainc ufro progresuli 

aRmoCnda, vidre AMPS sistema. 

arxebis koduri dayofis principze momuSave CDMA sistemis mrfs  

damuSavebuli iyo aSS_Si firma Qualqomm_is mier. dReisaTvis ki misi 

ganviTareba xorcieldeba firma Motorola_s mier. 

1991 wels miiRes cifruli mrfs-s iaponuri standarti JDC. JDC 

standarti gaTvaliswinebulia sixSireTa 800/900 mhc da 1400/1500 mhc 

diapazonebSi samuSaod da, iseve rogorc D-AMPS, iyenebs arxebis 

droiTi dayofis princips sami droiTi fanjriT gadamtan sixSireze. 

JDC sistemis Taviseburebebs warmoadgens: ISDN_Tan pirdapiri kavSiri; 

gadasacemi Setyobinebebis daSifvris SesaZlebloba; 11,2 kbiti/wm 

siCqaris mqone laparakis VSELP kodekis gamoyeneba; D-AMPS_Tan 

SedarebiT sixSiruli arxebis dacilebis naklebi sixSire (25 khc). 

mTlianobaSi iaponuri cifruli mrfs mravali monacemiT ar 

Camouvardeba GSM standartis evropul mrfs_s da zogierTi 

parametriT jobia amerikuli D-AMPS standartis sistemas. 
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ganvixiloT GSM standartis maxasiaTeblebi. evropis fostisa da 

telegrafis konferenciam (CEPT) 1982 wels saerToevropuli fiWuri 

telekomunikaciis sistemis Seqmnis SesaZleblobis Seswavlis mizniT 

Seqmna jgufi, romelsac GSM (Groupe Special Mobile) ewoda. 1989 wels 

GSM_Tan dakavSirebuli samuSaoebi gadavida evropis 

telekomunikaciis standartizaciis institutis (ETSI_European 

Telecommunication Standards Institute) ganmgeblobaSi, xolo 1990 wels 

gamoqveynda GSM-is pirveli fazis specifikaciebi. miuxedavad imisa, 

rom GSM sistema evropaSia standartizebuli, sinamdvileSi igi mainc 

araa mxolod  evropuli standarti, ris gamoc GSM abreviaturam  

miiRo axali mniSvneloba - Global System for mobile Communications (moZravi 

komunikaciis globaluris sistema). 

GSM standartis sistema agebulia uaxloesi cifruli 

teqnologiebis safuZvelze programuli marTvis mqone cifruli 

sistemis saxiT, romelic Tavsebadia integraluri momsaxurebis saerTo 

moxmarebis satelefono qselTan (ISDN). masSi gamoyenebulia: 

• Ria sistemebis urTierTqmedebis etalonuri modeli; 

• sasignalo sistema  SS7 (Sighnaling System 7 ); 

• inteleqtualuri IN/1 qselis agebis principebi. 

gadacemis procesSi am sistemis elementebs SeuZlia akontrolos 

da marTos signalis yvela ZiriTadi maxasiaTebeli. sistema flobs 

sakmaris "inteleqts" muSaobaSi gadaxrebis aRmosaCenad, maTi 

diagnostikis Casatareblad da aucilebeli koreqciis gansaxorcieleb-

lad. masSi realizebulia ISDN_is SesaZleblobebis didi nawili da 

moZrav radioqselTan dakavSirebuli sxva damatebiTi SesaZleblobebi, 

kerZod: radioqselis marTva, moZravi obieqtis adgilmdebareobis 

TvalTvali, estafeturi gadacemis funqciis uzrunvelyofa, 

gadacemuli informaciis dacva da a.S. qselis infrastruqtura qmnis 

da mudmivad ganaaxlebs didi moculobis monacemTa bazebs, romlebic 

Seicavs aucilebel monacemebs abonentebisa da maTi  adgilmdebare-

obis Sesaxeb, aRmofxvris yvela warmoqmnil uwesrigobebs, datvirTvis 

cvlilebis Sesabamisad  modificirebas ukeTebs Tavis konfiguracias 

da asrulebs qselis momsaxurebisa da eqspluataciis, tarifikaciisa 

da sxva stacionalur da moZrav qselebTan urTierTqmedebis funqciebs. 
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GSM sistemis kavSiris arxSi dasaSvebia gadamtani sixSirisa da 

xelSeSlebis 9 db_is toli fardoba (analogur sistemebSi es 

maCvenebeli 18 db_is rigisaa). 9 db_is toli mogeba ganpirobebulia  

signalebis cifruli damuSavebis cnobili upiratesobebiT da, kerZod, 

Semdegi tipis mowyobilobebis gamoyenebiT: 

• kavSiris arxSi arsebuli xmaurisadmi mdgradi xmis kodekebi; 

• efeqturi cifruli modulatorebi, romelTa meSveobiTac 

radiosignalis energiis ZiriTadi nawili Tavmoyrilia kavSiris 

arxis sixSireTa zolSi; 

• Senacvlebis procedurasTan Tavsebadi xelSeSlamdgradi kodebis 

maformireblebi; 

• koreqtorebi, romelTac SeuZlia uzrunvelyon sistemis muSaoba im 

signalebis mravalsxiviani gavrcelebis pirobebSi, romelTa 

arekvlili sxivebis damatebiTi dayovnebis zRvrulad dasaSvebi 

mniSvnelobaa 16 mkwm; 

• sixSireebis gadarTvadi sinTezatorebi, romlebic aumjobesebs 

muSaobis xarisxs signalebis mravalsxiviani  gavrcelebis 

pirobebSi.  
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GSM sistemebi muSaobs 900 mhc diapazonSi, romelic gayofilia  or 

qvediapazonad, romelTagan TiToeulis siganea 25 mhc (nax. 14): 

diapazoni 890...915 mhc gankuTvnilia portatuli mowyobilobebidan 

sabazo sadgurisaken gadacemisaTvis da 935...960 mhc – miRebisaTvis, anu 

am SemTxvevaSi gamoiyeneba dupleqsuri kavSiri arxebis sixSiruli 

dayofiT (FDD - frequency Division Duplex). TiToeuli sixSiruli 

qvediapazoni dayofilia 124 sixSirul arxad mezobel arxebs Soris 

200 khc_is toli sxvaobiT (TiToeuli sixSiruli arxis zolis sigane 

ar aRemateba 200 khc_s). GSM sistemis salaparako arxi iyenebs 

sixSiruli arxebis iseT wyvils, romelTa rezultirebuli (jamuri)  

dacileba orive qvediapazonSi gadamtani sixSireebis mniSvnelobebis 

miuxedavad Seadgens 45 mhc_s. aRniSnuli dacilebis arseboba xels 

uSlis gadacemisa da miRebis mimarTulebebs Soris xelSeSlebis 

warmoqmnas. Zalze perspeqtiulia GSM qselebis ageba 1800 mhc 

sixSirul diapazonSi. 

 TiToeul sixSirul arxSi monacemebi gadaicema 8 saarxo 

intervalSi (si), e.i. gamoiyeneba arxebis droiTi dayofa. 8 si erTian-

deba ciklSi, xolo 26 cikli - 120 mwm xangrZlivobis ciklurad 

ganmeorebad zeciklSi. si_s xangrZlivoba daaxloebiT 600 mkwm_ia da 

misi struqtura naCvenebia me-15 naxazze. konkretuli portatuli 

mowyobiloba sabazo sadguris signalis gadacemas awarmoebs erT-erT 

si_Si. sxva danarCeni si_ebis ganmavlobaSi gadacema ar mimdinareobs 

(gadamcemi "gaCumebulia"). si_is dasawyissa da dasasruls gamoyofilia 

28 mkwm_iani intervali gardamavali procesebisTvis, romlis drosac 

gadamcemis gamosxivebis simZlavre si_is dasawyisSi izrdeba 70 db-iT 

da imave sididiT mcirdeba mis dasasrulSi. si_is sasargeblo 

xangrZlivobaa 546,12 mkwm, romlis ganmavlobaSi gadaicema 148 biti. 

portatuli mowyobiloba erT-erT saarxo intervalSi, romelSic ar 

mimdinareobs gadacema,  axorcielebs signalis miRebas sabazo 

sadguridan. es imas niSnavs, rom gadacema da miReba xorcieldeba 

drois sxvadasxva intervalSi (gamoiyeneba signalebis droiTi dayofis 

principi) erTi da igive antenis gamoyenebiT. 
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fiWis sazRvrebSi sabazo sadgursa da portatul mowyobilobas Soris 

manZili SeiZleba 30 km_s aRwevdes, ris gamoc signalis gavrcelebis 

dayovneba SeiZleba aRmoCndes 100 mkwm_is toli. aseTi dayovneba 

seriozulad moqmedebs sabazo sadguris muSaobaze, radgan gadacemuli 

si SeiZleba nawilobriv SeiWras mezobel si_Si. amitom sabazo 

sadgurs SeuZlia portatul mowyobilobas brZanebebi gaugzavnos 

winswrebiT imisaTvis, rom sabazo sadgurSi miRebuli signali moxvdes 

Tavis si-Si. sabazo sadgurs, massa da portatul mowyobilobas Soris 

manZilis mixedviT, am ukanasknelis energoresursis xarjvis Semcirebis 

mizniT SeuZlia misi gadacemis simZlavris regulireba. 

fiWuri kavSiris sistemebis muSaobis erT-erTi Taviseburebaa 

signalis miReba mravalsxiviani gavrcelebis pirobebSi (mimRebis 

Sesasvlelze moqmedebs gadamcemidan miRebuli signalisa da reliefis 

araTanabrobidan, Senobebidan da a.S. mravaljer arekvlili signalebis 

erToblioba). mravalsxiviani gavrceleba iwvevs iseT arasasurvel 

movlenebs, rogoricaa signalis droSi gawelili dayovneba, releuri 

Sesusteba da a.S. mravalsxiviani gavrcelebiT gamowveuli Sedegebis 

acileba SesaZlebelia signalebis gamaTanabrebeli meqanizmis 

gamoyenebiT. igi xorcieldeba si_is sasargeblo xangrZlivobis sam 

nawilad dayofiT, romlebic, Tavis mxriv, dayofilia almebis bitebiT 

(nax. 15). SuaSi ganlagebulia specialuri, advilad amosacnobi 26-

bitiani sinqroTanmimdevroba (sinqrosignali), romliTac xorcieldeba 

miRebuli si_s gaTanabreba (gasworeba). sinqroTanmimdevrobamde da mis 

Semdeg Tavsdeba sainformacio datvirTvis 57 biti. 
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centralizebuli marTvisagan gansxvavebiT, romelic damaxasiaTebe-

lia pirveli Taobis sistemebisaTvis, GSM-standartis sistemaSi 

miRebulia moZravi kavSiris sakomutacio centrsa, sabazo sadgurebsa 

da gadasatan terminalebs Soris ganawilebuli marTvis principi. 

kavSiris seansis mTeli drois ganmavlobaSi gadasatani terminali 

zomavs mezobeli sabazo sadgurebidan miRebuli signalebis doneebs 

da gazomvis Sedegebs gadascems maT momsaxure sabazo sadgurs. 

aRniSnuli sabazo sadguri gansazRvravs estafeturi gadacemis 

ganxorcielebis aucileblobas da moZravi kavSiris sakomutacio 

centris sistemur kontrolers gadaugzavnis informacias axali 

upiratesi ujredis Sesaxeb. ganawilebuli marTvis aseTi algoriTmis 

wyalobiT samuSaoTa udidesi nawili sruldeba ara sistemuri 

kontroleris, aramed sabazo sadgurebisa da moZravi terminalebis 

mier, rac iZleva centraluri rgolis gadatvirTvis Tavidan acilebisa 

da estafeturi gadacemis proceduris gamartivebis saSualebas. 

 GSM-standartis sistema momxmarebels sTavazobs rogorc 

salaparako, aseve arasalaparako momsaxurebaTa farTo speqtrs. 

salaparako Setyobinebebs, telefoniis garda, miekuTvneba bgeriTi 

fosta da specsamsaxurebis gamoZaxebebi (saswrafo, saxanZro, policia 

da a.S.), romlebic, rogorc wesi, xorcieldeba 112-is akrefiT (evropaSi 

igi miRebulia standartad). 

arasalaparako (araxmovani, arabgeriTi) xasiaTis momsaxurebis 

nakrebi emyareba ISDN_is momsaxureobTa CamonaTvals, romelic GSM- 

standartis qselis abonentebisaTvis Seicavs  35_de dasaxelebas. 

monacemTa gadacemis momsaxureobebi erTmaneTisagan gansxvavebulia, 

rac damokidebulia potencialur korespondentebze (an saerTo 

moxmarebis satelefono, an ISDN, an kidev specializirebuli qselebis 

abonentebi), gadacemuli informaciis xasiaTze (monacemebi, faqsimile 

da sxva), gadacemis reJimze (paketuri komutacia, gamWoli cifruli 

arxi, satelefono modemebis gamoyenebiT komutacia da a.S.), ter-

minalebis tipze da a.S. moZravi kavSiris sistemebisaTvis  specifikurs 

warmoadgens mokle Setyobinebebis samsaxuri (SMS - Short Massege Service) 

(Semavali, gamavali da samauwyeblo), romlebic warmoadgens 

personaluri gamoZaxebis (peijingis) samsaxuris nairsaxeobas. 
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moZravi fiWuri kavSiris ganviTarebis Semdgomi etapia mesame 

Taobis (3G) mrfs_is Seqmna. evropaSi mesame Taobis mrfs_is 

ganviTarebis samuSaoebi, romlebmac miiRo moZravi kavSiris 

universaluri sistemis (UMTS  - Universal mobile Telecommunication System) 

saxeli, sakvlevi programa RACE-is mixedviT xorcieldeba CEPT_is 

(Conference of  European Posts and Telegraphs) mier. UMTS_is Seqmnis 

koncefcia iTvaliswinebs telekomunikaciis arsebuli cifruli 

sistemebis funqcionaluri SesaZleblobebis gaerTianebas erTian 

sistemaSi, romelic uzrunvelyofs moZravi kavSiris 

standartizirebuli momsaxurebebis (fiWuri, usadeno, personaluri 

gamoZaxebis da a.S.) SeTavazebas.  

mesame Taobis erTiani saerTaSoriso mrfs_is (misi dasaxelebaa 

FPLMTS) Seqmna ganaxorciela ITU-m da igi warmatebiT inergeba fiWuri 

mobiluri kavSiris GSM qselebSi. 

 

13. fiWuri radiokavSiris qselebis arqiteqtura 

 

telekomunikaciis usadeno sistemebis arqiteqtura orientirebu-

lia maTi adgilze ganlagebisas mocemuli sistemebis organizaciis 

Semdeg principebze:  

1. zonuri radioSeRwevis principi. am dros samosamsaxuro 

teritoriis centrSi xdeba radioSeRwevis sabazo sadguris ganlageba, 

romliTac xorcieldeba urTierTdakavSireba sistemis abonentebs 

Soris. telekomunikaciis arsebuli usadeno sistemebi SeiZleba aigos 

erTzoniani da mravalzoniani principebiT. pirvel SemTxvevaSi 

sistemaSi gamoiyeneba radioSeRwevis mxolod erTi sabazo sadguri, 

xolo meore SemTxvevaSi – erTdroulad ramdenime sadguri. amasTan 

kavSiris mravalzonian usadeno sistemebSi gamoiyeneba sixSiruli 

dagegmarebis principi, romelic gulisxmobs sxvadasxva zonebSi 

radiokavSiris erTi da igive sixSiris ganmeorebiT gamoyenebas. 

amasTanave aRniSnuli zonebi erTmaneTisagan iseT manZilze unda iyos 

daSorebuli, rom uzrunvelyofil iqnas saWiro xarisxis 

radiokavSiris ganxorcieleba sabazo sadgurebis urTierTxelSe-

Slebis minimalurad SesaZlo donis gaTvaliswinebiT. Tavis mxriv, 

erTi sabazo sadguris momsaxurebis zona (fiWa, ujredi) SeiZleba  
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daiyos seqtorebad, romelTa raodenoba ganisazRvreba sabazo 

sadgurebze ganTavsebuli mimmarTveli antenebis raodenobiT.  

2. abonentebs Soris pirdapiri kavSiris principi pirdapiri 

xedvis sazRvrebSi. aseT sistemebSi abonentebs Soris kavSiris siSore 

pirdapiraa damokidebuli saabonento danadgaris mimReb-gadamcemi 

mowyobilobebis energetikul maxasiaTeblebze.  

3. abonentebs Soris kavSiris organizaciis kombinirebuli 

principi. am SemTxvevaSi pirdapiri xedvis abonentebs erTmaneTTan 

dakavSireba SeuZliaT pirdapiri kavSiris principis Sesabamisad, xolo 

pirdapiri xedvis aris gareT myof abonentTa Soris kavSiris 

dasamyareblad gamoiyeneba miRwevis kvanZebi (e.w. Sluzebi), romlebic 

imyofeba pirdapiri xedvis areSi rogorc "sakuTar" abonentebTan, aseve 

erTmaneTTan.  

 momsaxurebadi teritoriis fiWebad dayofa SesaZlebelia ori 

meTodiT _ statistikuri, romelic emyareba kavSiris sistemebSi 

signalebis gavrcelebis statistikuri parametrebis gazomvas, da 

determinirebuli, romelic emyarema mocemuli konkretuli 

raionisaTvis signalis gavrcelebis parametrebis gazomvas an 

gaangariSebas. statistikuri meTodis gamoyenebisas mTeli 

momsaxurebadi teritoria iyofa formiT msgavs fiWebad da 

radiotalRebis gavrcelebis statistikuri kanonebis saSualebiT 

ganisazRvreba maTi dasaSvebi zomebi da manZili sxva fiWebamde, 

romelTa sazRvrebSic sruldeba dasaSvebi urTierTgavlenis pirobebi. 

teritoriis optimalurad dayofisaTvis (gadafarvebisa da ubnebis 

gamotovebis gareSe) SeiZleba gamoyenebul iqnas sami geometriuli 

figura – samkuTxedi, kvadrati da eqvskuTxedi. maT Soris yvelaze 

misadagebuli figuraa eqvskuTxedi, vinaidan mis centrSi antenis 

dayenebisas mimmarTvelobis diagramis wriuli forma TiTqmis 

mTlianad dafaravs mTel farTobs.  

 im fiWebs Soris manZilebi, romlebSic SesaZlebelia erTi da 

igive samuSao sixSireebis gamoyeneba, damokidebulia radiotalRebis 

gavrcelebis pirobebze, xelSeSlebis dasaSveb doneze da mocemuli 

ujredis irgvliv ganlagebuli radiosadgurebis raodenobaze. 

mimmarTvelobis wriuli diagramiani antenebis SemTxvevaSi fiWebisaTvis  

Cveulebriv gamoiyeneba sixSireTa ganmeorebiTi gamoyenebis modeli  
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(klasteri) Svidi an cxra sabazo sadgurisaTvis. aRniSnuli modeli 

gulisxmobs yvela mimarTulebiT erTnairi simZlavris signalis 

gadacemas, rac saabonento sadgurebisaTvis eqvivalenturia yvela 

mimarTulebidan xmaurebis miRebisa. xmaurebis donis Semcireba 

miiRweva seqtoruli antenebis gamoyenebis xarjze. garda amisa, fiWebis 

seqtorizacia iZleva sixSireTa mravaljeradi gamoyenebis saSualebas 

fiWebis SigniT xmaurebis donis SemcirebasTan erTad. magaliTad, sami 

fiWis, sami sabazo sadgurisa da sami 120-gradusiani antenis 

gamoyenebisas yovel fiWaSi SeiZleba sixSireTa 9 jgufis amoqmedeba. 

sixSireTa zolis gamoyenebis ufro met efeqturobas uzrunvelyofs 

modeli, romelic Seicavs oTx sabazo sadgurs. am SemTxvevaSi 

TiToeul fiWaSi gamoiyeneba 6 samocgradusiani antena, Tanac yoveli 

sixSire  gamoiyeneba orjer. amis gamo 4 sabazo sadguridan TiToeuls 

SeuZlia imuSaos sixSireTa 12 jgufze. amrigad, sixSireTa 

ganmeorebiTi gamoyenebis modelebSi seqtoruli antenebis meSveobiT 

sistemis tevadoba SeiZleba gaizardos 40%-iT. sistemis tevadobis 

ufro metad gazrda SesaZlebelia, Tu kavSiris procesSi gamoviyenebT 

saabonento da sabazo sadgurebis simZlavreTa avtomatur 

regulirebas, arxebis adaptur ganawilebas datvirTvisa da 

signali/xelSeSla fardobis minimizaciis gaTvaliswinebiT, agreTve 

sabazo da moZrav sadgurebze mimRebi da gadamcemi antenebis sivrcul 

daSoriSorebas. es ukanaskneli iZleva 4...7 db-iT mogebas 

signali/xelSeSla fardobis TvalsazrisiT.  

 Tu datvirTvis intensivoba mTel zonaSi Tanabaria, maSin yvela 

fiWis zomas Tanabars iReben. Tumca Cveulebriv mTel momsaxurebad 

teritoriaze abonentTa ganawileba araTanabaria. magaliTad, qalaqis 

pirobebSi abonentTa ganawilebis simkvrive, rogorc wesi, maRalia 

cenraler (saqmian) centrSi da igi mcirdeba centridan periferiisaken. 

amitom mizanSewonilia, rom fiWis zomebi izrdebodes centridan 

periferiisaken. es iZleva qselis Rirebulebis Semcirebis saSualebas 

sabazo sadgurebis raodenobis Semcirebis xarjze. Tumca am 

SemTxvevaSi sabazo sadgurebis gadamcemebis simZlavreebi 

damokidebuli iqneba fiWebis zomebze. garda amisa, sxvadasxva zomebis 

fiWebis SemTxvevaSi ufro zustad unda ganisazRvros is fiWebi, 

romlebSic ganmeorebiT  iqneba gamoyenebuli muSa arxebi.  



 49

statistikuri meTodis gamoyenebisas umravles SemTxvevaSi im  

fiWebs Soris intervali, romlebSic gamoyenebuli iqneba erTnairi 

muSa arxebi, aiReba aucilebelze meti urTierTxelSeSlebis dasaSveb 

doneze SenarCunebis mizniT.   

ukeTes Sedegebs iZleva fiWebis gancalkevebis determinirebuli 

meTodi. am SemTxvevaSi yovelTvisaa SesaZlebeli sabazo sadgurebis 

iseTi ganlageba, romelic uzrunvelyofs muSa arxis ganmeorebiTi 

gamoyenebis intervalis saSualo sididis minimizirebas qselis mier 

dakavebul teritoriaze damakmayofilebeli momsaxurebis pirobebSi. 

sabazo sadgurebis optimalurad ganlagebisaTvis aucilebelia maTi 

ganlagebis adgilidan gamosxivebuli signalis saSualo donis codna 

abonentis sabazo sadguridan   daSorebis (fiWis farglebSi) 

nebismieri adgilisaTvis, maT Soris  iseTi adgilebisTvisac, romelTa 

Sors gamoricxulia  signalebis urTierTxelSeSlebis arseboba. 

informacia signalebis donis Sesaxeb SeiZleba miRebul iqnas 

gazomvebis an (da) gaTvlebis gziT. 

daaxloebiT Tanabari datvirTvis dros fiWur sistemebSi 

gamoiyeneba arxebis fiqsirebuli ganawilebis principi, romlic 

drosac saabonento sadgurs (terminals) abonantis erTi fiWidan 

meoreSi gadasvlisas SeuZlia avtomaturad gadaerTos axali fiWis 

arxebidan erT-erTze. Tu yoveli fiWisaTvis gaTvaliswinebulia 

arxebis garkveuli jgufi, maSin mocemul fiWaSi muSaobisas terminali 

avtomaturad irCevs drois mocemul momentSi Tavisufal arxs. sxva 

fiWaSi gadasvlisas igi avtomaturad gadaerveba arxebis sxva jgufze 

da am axal fiWaSi eZebs Tavisufal arxs. unda aRiniSnos, rom arxebis 

fiqsirebuli ganawilebisas pikuri datvirTvis SemTxvevaSi, romelic 

umTavresad warmoiqmneba momsaxurebadi teritoriis centrSi, 

cenraluri ujredebi SeiZleba iyos gadatvirTuli, xolo 

periferiulebi – naklebad datvirTuli, rac iwvevs arxebis resursis 

araefeqtur gamoyenebas. sixSiruli resursis ufro efeqturi 

gamoyeneba SesaZlebelia arxebis dinamiuri ganawilebis SemTxvevaSi, 

romlis drosac nebismieri arxi SeiZleba gamoyenebul iqnas 

momsaxurebis nebismier zonaSi, rac, rasakvirvelia, moiTxovs didi 

moculobis informaciis damuSavebas da, Sesabamisad, swrafmqmedi 

gamomTvleli manqanis gamoyenebas, romelSic unda moxdes momsaxurebis  
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yovel zonaSi yoveli arxis mdgomareobisa da sistemis mdgomareobis 

cvlilebis Sesaxeb informaciaTa damaxsovreba. am SemTxvevaSi 

mdgomareobis gansazRvrisaTvis zaris wamomwyeb abonents unda 

gaaCndes Tavisi samisamarTo niSani. amrigad, arxebis dinamiuri 

ganawilebisas izrdeba arxebis datvirTva da mcirdeba kavSiris 

ganxorcielebaze uarebis intensivoba arxebis fiqsirebuli 

ganawilebis sistemebTan SedarebiT. amasTan erTad rTuldeba sistemis 

marTva. 

 

14. fiWuri radiokavSiris arsebuli da perspeqtiuli sistemebi 

 
 gasuli saukunis miwuruls moZravi kavSiris qselebi gadaiqca 

telesakomunikacio infrastruqturis umTavres komponentad.  

 SeiZleba iTqvas, rom dReisaTvis saqarTveloSi Camoyalibebulia 

moZravi fiWuri radiokavSiris infrastruqtura (funqcionirebs  

cifruli GSM  standartis ori operatori – "jeoseli" da "magTi-GSM". 

amJamad ki muSaobas iwyebs mesame operatori "mobiteli"). cifrul 

standartze momuSave operatorebs Tanamedrove teqnologiebis 

gamoyenebis wyalobiT nebismier dros da qveynis teritoriis did 

nawilSi SeuZliaT masobriv momxmarebels miawodon dReisaTvis 

SesaZlebeli momsaxurebis Tanamedrove saxeobebis sruli speqtri,  ris 

gamoc maT hyavT abonentTa soliduri raodenoba. aRniSnul 

operatorebs maT mier SerCeuli msoflioSi farTod gavrcelebuli da 

perspeqtiuli standartis gamo ar gaaCniaT da momavalSic ar eqnebaT 

problemebi roumingiT gaerTianebuli  personaluri kavSiris msoflio 

sistemaSi Sesasvlelad. dRes sul ufro naTeli xdeba personaluri 

kavSiris msoflio sistemis integracia ara erTiani saerTo standartis 

formirebis gziT (rac dReisaTvis ararealuria), aramed farTod 

gavrcelebuli da perspeqtiuli standartebis (maT Soris GSM 

standartis) urTierTqmedebis sistemebis SeqmniT, Tanac es Seexeba 

urTierTqmedebas rogorc fiWuri radiokavSiris sxvadasxva sistemebs 

Soris, aseve fiWuri sistemebis urTierTqmedebas rogorc 

Tanamgzavrul sistemebTan, aseve lokalur qselebTan.  

 me-6 cxrilSi moyvanilia saqarTveloSi danergili fiWuri 

kavSiris standartebis (AMPS, GSM-900, DCS-1800)  monacemebi.  
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 AMPS sistema (standarti EIA/TIA-553)  fiWuri kavSiris 

analoguri sistemebidan yvelaze srulyofils warmoadgens. cifruli 

sistemebis gamoCenis momentisaTvis es sistema ukve farTod iyo 

gavrcelebuli, gansakuTrebiT aSS-Si. amerikaSi miRebuli wesebis 

Tanaxmad amerikuli standartebis paketis  800 mghc sixSiris  

diapazonis  yvela  sistemam  unda  uzrunvelyos  aRniSnuli 

standartis terminalebis momsaxureba.  

 zemoT aRniSnuli wesi seriozul SezRudvebs uwesebs amerikul 

cifrul sistemebs, romelTa Soris mTavars warmoadgenen TDMA D-AMPS 

                                                                      cxrili 6 

standarti, 

sistema 

diapa- 

zoni, 

mghc 

maxasiaTe- 

beli 

 gavrceleba 

msoflioSi 

SeniSvna 

   AMPS   800  analoguri 

 

 CrdiloeTi da 

samxreTi amerika 

farTod 

gamoyenebuli 

standarti (garda 

evropisa) 

    GSM               900  cifruli 

   TDMA    

 evropa evropis ZiriTadi 

standarti 

DCS-1800   1800  cifruli    

   TDMA            

 evropa evropis ZiriTadi 

standarti 

 

cifruli sistemebis sixSiruli arxis araoptimaluri sigane da 

agreTve analoguri kavSirisaTvis garkveuli raodenobis sixSiruli 

arxebis gamoyofis aucilebloba, ris gamoc naklebad efeqturad 

gamoiyeneba sixSiruli zoli. ruseTSi aRniSnuli standartis 

sistemebi muSaobs 40-ze met qalaqSi. miuxedavad imisa, rom am 

standartis sistemebi nawilobriv moZvelda, maT mainc gaaCniaT kidev 

didxans arsebobis perspeqtiva  amerikuli Sesabamisi ganviTarebadi  

cifruli sistemebidan mxardaWeris gamo.     

 me-7 cxrilSi warmodgenilia AMPS standartis kavSiris fiWuri 

sistemis ZiriTadi maxasiaTeblebi. 

 me-20 saukunis 90-iani wlebidan evropasa da msoflios sxva mraval 

qveyanaSi daiwyo fiWuri kavSiris cifruli sistemebis danergva. 

cifruli fiWuri sistemebidan msoflioSi dReisaTvis yvelaze metadaa 

gavrcelebuli D-AMPS sistema mravaljeradi SeRwevis TDMA  teqnolo- 
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giiT. aSS-Si misi komerciuli eqspluatacia warmoebs 1991 wlidan. es 

standarti mudmivad viTardeba da ZiriTadi maxasiaTeblebis mixedviT 

praqtikulad ar Camouvardeba GSM standarts. kerZod, 

gaTvaliswinebulia masSi arxebis dinamiuri daniSnulebis 

algoriTmebis Semotana realur mdgomareobasTan kavSirSi, xmis 

aqtivobis gaTvaliswinebiTa da moZravi terminalebis simZlavris ufro 

zusti regulirebiT, rac kompleqsSi gamoiwvevs speqtruli 

efeqturobis mravaljerad gazrdas. arsebobs am standartis versia 

ufro perspeqtiul 1900 mghc sixSireze.  

                                                          cxrili 7  

 N              parametri mniSvneloba 

 1.  muSa sixSireebis diapazoni, mghc: 

gadacemisaTvis 

miRebisaTvis  

 

  825 – 845 

  870 – 890 

 2.  sixSireTa dupleqsuri ganawileba, mghc        45 

 3. arxis sixSiruli zolis sigane, khc       30 

 4.  sixSiruli arxebis raodenoba  624 + 42 arxi 

sinqroniza-

ciisaTvis  

 5.  sixSireTa gameorebis koeficienti        7 

 6.  sixSiris pikuri deviacia, khc                12 

 7. satelefono signalebis modulaciis 

tipi  

sixSiruli (sm) 

 8. marTvis arxebis raodenoba       21  

 9. datvirTva erT ujredze, erlangi     30,8 

10.  marTva/deviacia signalebis modulaciis 

tipi, khc 
   FSK/ ± 8 

11.  sabazo sadguris simZlavre, vt      100 

12.  programuli uzrunvelyofis simZlavre, 

vt 

      3 

13.  signali/xelSeSla fardobis minima-

lurad dasaSvebi sidide, db  

     10  

14.  ujredis radiusi, km      2 – 20 

 

  GSM-900 standartis cifruli sistema mravaljeradi SeRwevis 

TDMA teqnologiiT amJamad teqnikuri TvalsazrisiT mobiluri fiWuri 

kavSiris yvelaze srulyofil sistemas warmoadgens. masSi 

realizebulia iseTi sistemuri da teqnikuri gadawyvetebi, rogoricaa: 

sixSireTa ganmeorebiTi gamoyenebis ufro efeqturi modeli; sixSirul 

ganawilebaze damyarebuli signalebis Sesustebis winaaRmdeg brZolis  
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meTodebi; kavSiris arxis testireba fsevdoSemTxveviTi mimdevrobis 

saSualebiT; blokuri da xvevadi kodireba simboloTa gadanacvlebiT; 

modulaciis speqtrul-efeqturi GMSK saxeobis gamoyeneba; metyvelebis 

dabalsiCqariani LPC kodekebis gamoyeneba; gadasacemi Setyobinebis 

daSifvra. am sistemis elementebis funqcionaluri Tavsebadoba 

xorcieldeba interfeisebis saSualebiT.  GSM standartSi yvela 

funqcionaluri qseluri komponenti erTmaneTTan urTierTqmedebs 

signalizaciis CCITT (Consultative Committee for International Telegraphy and 

Telephony _ telegrafiisa da telefoniis saerTaSoriso sakonsultacio 

komiteti - ttssk)  SS  #7 sistemis Sesabamisad.  

 DCS-1800 sistema analogiuria GSM-900 sistemisa da igi sufTa 

teqnikuri TvalsazrisiT misgan umTavresad gansxvavdeba sixSiruli 

diapazoniTa da xelis terminalis (mobiluri telefonis aparatis) 

zRvruli simZlavriT (DCS-1800-Tvis pikuri simZlavrea 1vt, xolo GSM-

900-Tvis – 2 vt). misTvis fiWis minimaluri zoma gacilebiT mcirea 

GSM-900-Tan SedarebiT. amasTan erTad 1800 mghc diapazonSi 

personaluri kavSirisaTvis SeiZleba gamoiyos ufro farTo sixSiruli 

zoli. es garemoeba DCS-1800 sistemas aZlevs im amocanebis Tavis Tavze 

aRebis saSualebas, romlebic tradiciulad wydeba gamtarebiani da 

fiqsirebuli radiokavSiris qselebiT.  

 rogorc ukve iyo aRniSnuli, saqarTveloSi warmatebiT momuSave 

fiWuri kavSiris ori operatori ("jeoseli" da "magTi-GSM") iyenebs 

GSM-900 da  DCS-1800  sistemebs. 

 fiWuri kavSiris uaxlesi sistemebidan aRsaniSnavia e.w. 

samatareblo (samgzavro) UIC sistema, romlis muSaobac 

gaTvaliswinebulia 1900 mghc sixSireze. uaxloes xanSi navaraudevia 

misi amuSaveba msoflios ganviTarebul qveynebSi. 

 me-8 cxrilSi moyvanilia aRniSnuli cifruli sistemebis 

ZiriTadi teqnikuri maxasiaTeblebi. 

 IS-95 standartis CDMA sistema 800 mghc diapazonSi warmoadgens 

fiWuri kavSiris erTaderT momqmed sistemas mravali SeRwevis koduri 

gancalkevebiani teqnologiiT. gaTvaliswinebulia misi versiis 

gamoyeneba 1900 mghc sixSireze, ris gamoc is konkurencias gauwevs D-

AMPS-1900 (anu PCS-1900)  da DCS-1800 amerikul versiebs.  

 mravali welia, rac mimdinareobs diskusia TDMA da CDMA 

(praqtikulad mxolod IS-95 standartis) teqnologiebis SedarebiTi Rir 
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sebebis Sesaxeb, ris safuZvelzec gamoikveTa mosazreba, romlis 

mixedviTac darwmunebiT SeiZleba imis mtkiceba, rom mobiluri fiWuri 

 kavSiris qselebSi Tanamedrove gamoyenebis farglebSi CDMA  

teqnologias teqnikuri TvalsazrisiT ar gaaCnia udavo upiratesobebi 

Tanamedrove TDMA (D-AMPS  da GSM) sistemebTan SedarebiT, yovel 

SemTxvevaSi iseTi upiratesobebi mainc,  romelic SeiZleba Rirdes 

axali sistemis eqspluataciisaTvis gamocdilebis SeZenis mizniT 

gaweuli  swavlebis organizebad, infrastruqturis ganviTarebad da 

sxva. Tumca dResac kargad Cans is poziciebi, sadac  gamoiyeneba IS-95  

standarti. esaa avtonomiuri fiWebi, anu sistemebi fiWebis mcire 

raodenobiT, agreTve  nela moZrav obieqtebTan fiqsirebuli kavSiris 

sistemebi. xSirad aseT sistemebs miakuTvneben lokaluri 

radioqselebis (WLL) kategorias. ruseTSi (Celiabinski), magaliTad, IS-

95 standartis sistema gamoiyeneba swored aRniSnuli daniSnulebiT.  

 WARC'92  rekomendaciis Sesabamisad 1900 mghc diapazoni gamoi-yofa 

kavSiris personaluri saSualebebis gansaxorcieleblad abone-ntTa didi 

simkvrivis pirobebSi (rekomendirebuli sixSireebia 1885–2025 da 2110–2200 mghc; 

aSS-Si gamoiyeneba diapazoni 1850–1910 da 1930–1990 mghc).  

 CrdiloeT   amerikaSi   es   sistemebia:    D-AMPS-1900  (standarti   

J-STD-011) IS-136  standartis bazaze;  DCS-1900 (standarti J- STD-007) 

GGSM standartis bazaze.  

                                                                   cxrili 8 

 N               parametri            mniSvneloba 

 1. sixSireTa zolebi, mghc  

 
GSM 
UIC  
DCS –1800  

 sabazo sadguris      

  miReba / gadacema      

 890 – 915 / 935 – 960  

 876 – 880 / 921 _ 925 

1710 _ 1785 / 1805 _ 1880 

 2.  sixSireTa ganawileba, mghc            45 

 3.  miRwevis meTodi                  TDMA 
 4.  sabazo sadguris gadamcemis simZlavre, dbvt           13/3* 
 5.  programuli uzrunvelyofis gadamcemis 

simZlavvvre, dbvt  

         10/0* 

 6.  modulaciis saxeoba                  QMSK 
 7. metyvelebis gardaqmnis siCqare, kbiti/wm            13 

 8.  gadacemis saerTo siCqare, kbiti/wm         270.833 

 9.  sixSireTa sxvaoba arxebs Soris, khc           200 

10.  metyvelebis arxebis raodenoba erT gadam-

tanze  

          8 

11.  metyvelebis erTi signalisaTvis sixSireTa 

eqvivalenturi zoli, khc  

         25 

12. signali/xmauri fardobis saWiro sidide, db           9 

13.  fiWis maqsimalurad SesaZlo radiusi, km          35/10* 
SeniSvna:  *GSM-900/DCS-1800.  
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15. GSM  standartis kavSiris fiWuri qselis struqturuli sqema 

 

GSM standartis moZravi radiokavSiris tipiuri qselis 

struqturuli sqema warmodgenilia me-16 naxazze.  

 

 

                                                                  

  

                                                                           

                                            SS #7  

                                                                                                                                                          SS #7  ISDN 

 

  

                                                        PSTN    PDN 

 

 

 

PDN       

BTS (Base Transceiver Station) _ sabazo sadguri; BSC (Base Station Controller) _ sabazo 
sadguris kontroleri. TCE  _ transkoderi; MSC  – moZravi kavSiris 

komutaciis centri; BSS (Base Station System – BSC+TCE+BTS) – sabazo sadguris 
danadgari; AUC (Authentication Center) – autentifikaciis centri; OMC (Operations and 
Maintenance Center) – marTvisa da Mmomsaxurebis centri; MS (Mobile Station)  – 
moZravi sadgurebi; HLR (Home Location Register) _ mdgomareobis registri; VLR 
(Visitor Location Register) _ gadaadgilebis registri; EIR (Equipment Identity Register) _ 
mowyobilobis identifikaciis registri; NMC (Network Management Center) – 

qselis marTvis centri; ADC (Administration Center) _ administraciuli centri; 

PSTN (Public Switched Telephone Network) _ saerTo sargeblobis satelefono qseli; 

PDN (Packet Data Network) _ paketuri gadacemis qselebi; ISDN (Integrated Services 
Digital Network) _ cifruli qselebi momsaxurebaTa integraciiT; SSS (Switching 
SubSystem) _ komutaciis qvesistema.  
           

   nax. 16. GSM standartis fiWuri kavSiris qselis struqturuli sqema 

                            da interfeisebi     

 

 evropis fostisa da telekomunikaciis administraciebis 

konferenciis (CEPT) 1980 wlis rekomendaciis Sesabamisad, romelic 

exeboda 862-960 mghc diapazonSi moZravi kavSirisaTvis sixSireTa 

gamoyenebas, GSM standarti iTvaliswinebs gadamcemebis muSaobas 

sixSireTa or diapazonSi. 890-915 sixSiruli zoli gamoiyeneba 

SetyobinebaTa gadacemisaTvis moZravi sadguridan sabazo sadgurisaken,  
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xolo diapazoni 935-960 _ sawinaaRmdego mimarTulebiT. kavSiris 

seansis dros arxebis gadarTvisas am sixSireebs Soris sxvaoba 

mudmivia da igi 45 mghc-s Seadgens. kavSiris mezobel arxebs Soris 

sixSireTa daSorebaa 200 khc. amrigad, miReba/gadacemisaTvis gamoyofil 

sixSireTa 25 mghc-ian zolSi ganTavsdeba kavSiris 124 arxi [ 3...6 ]. GSM 

standartSi TDMA teqnologiis gamoyenebis gamo SesaZlebelia erT 

gadamtan sixSireze erTdroulad 8 metyvelebis arxis ganTavseba. 

metyvelebis gardamqmnelad gamoiyeneba RPE-LTP kodeki gardaqmnis 13 

kbiti/wm siCqariT.     

 radioarxebSi warmoqmnili Secdomebisagan dasacavad gamoiyeneba 

blokuri da xvevadi kodireba gadanacvlebiT. kodirebisa da 

gadanacvlebis efeqturobis amaRleba moZravi sadguris gadaadgilebis 

dabali siCqarisas miiRweva samuSao sixSireebis mdore gadarTviT 

wamSi 217 gadarTvis siCqariani kavSiris seansis procesSi.  

 qalaqis pirobebSi radiotalRebis mravalsxiviani gavrcelebiT 

gamowveuli misaRebi signalebis interferenciuli Sesustebebis 

sawinaaRmdegod aparaturaSi gamoiyeneba ekvalaizerebi, romlebic 

uzrunvelyofen im impulsuri signalebis gaTanabrebas, romelTa  

dayovnebis drois saSualokvadratuli gadaxra ar aRemateba 16 mkwm-s. 

mowyobilobis sinqronizaciis sistema iTvaliswinebs signalebis 233 

mkwm-de dayovnebis absoluturi drois kompensacias, rac Seesabameba 

kavSiris maqsimalur siSores –35 km-s (fiWis maqsimaluri radiusi).  

 radiosignalebis modulaciisaTvis gamoiyeneba speqtralur-

efeqturi gausis modulacia minimaluri sixSiruli ZvriT (GMSK). 

salaparako signalis damuSaveba am stantartSi xdeba misi wyvetili 

gadacemis DTX (Discontinuous Transmission) sistemis farglebSi.  

 GSM qselebis mowyobiloba Seicavs moZrav (radiotelefonebi) da 

sabazo sadgurebs, cifrul komutatorebs, marTvisa da momsaxurebis  

centrs, sxvadasxva damatebiT sistemebsa da mowyobilobebs. sistemis 

elementebis funqcionaluri Tavsebadoba ganxorcielebulia rigi 

interfeisebis saSualebiT. me-16 naxazze naCvenebia GSM standartSi 

miRebuli funqcionaluri ageba da interfeisebi. 

 moZravi sadguri MS Seicavs mowyobilobas, romelic 

gankuTvnilia GSM-is abonentebis miRwevisaTvis kavSiris arsebul 

qselebTan. GSM standartis farglebSi miRebulia moZravi sadgurebis 5  
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klasi _ satransporto saSualebebze dasayenebeli 1-li klasis 

modelidan 20 vt gamosasvleli simZlavriT  me-5 klasis modelamde 0,8 

vt gamosasvleli simZlavriT (cxrili 9). SetyobinebaTa gadacemisas 

gaTvaliswinebulia gadamcemis simZlavris adapturi regulireba, rac 

uzrunvelyofs kavSiris saWiro xarisxs. moZravi da sabazo sadgurebi 

erTmaneTisagan damoukidebelni arian.  

                                                      cxrili 9   

modelis 

klasi 

gadamcemis maqsimaluri 

simZlavre, vt 

dasaSvebi 

gadaxrebi, db 

    1                20      1,5 

    2             8      1,5  

    3             5       1,5  

    4             2      1,5  

    5            0,8      1,5  

 

 yovel moZrav sadgurs (MS) gaaCnia sakuTari saerTaSoriso 

saidentifikacio nomeri (IMSI), romelic mis mexsierebaSia Cawerili. 

garda amisa, yovel MS-s eniWeba kidev erTi saerTaSoriso 

saidentifikacio nomeri _ IMEI, romelic gamoricxavs GSM qselSi 

moparuli MS-is an iseTi MS-is CarTvas, romelsac ar gaaCnia amis 

ufleba.  

 BSS mowyobiloba Sedgeba sabazo sadgurebis kontrolerebisagan 

(BSC) da sakuTriv mimReb-gadamcemi sabazo sadgurebisagan (BTS). erT 

kontrolers SeuZlia marTos ramodenime sadguri. igi asrulebs Semdeg 

funqciebs: radioarxebis ganawilebis marTva, maTi SeerTebis kontroli 

da rigiTobis regulireba; e.w. "mxtunavi" sixSiriT muSaobis reJimis 

uzrunvelyofa; signalebis modulacia da demodulacia; SetyobinebaTa 

kodireba da dekodireba; laparakis signalis kodireba; laparakis, 

monacemebisa da gamoZaxebis signalebis gadacemis siCqaris adaptacia; 

personaluri gamoZaxebis Setyobinebebis gadacemis rigiTobis marTva. 

 transkoderi (TCE) uzrunvelyofs laparakis gadacemis arxis 

gamosasvleli da moZravi kavSiris komutaciis centris (MSC) monace-

mebissignalebis (64 kbiti/wm) gardaqmnas GGSM-is radio 

interfeisisaTvis gaTvaliswinebuli rekomendaciebis Sesabamis saxeSi 

(13 kbiti/wm). 
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 komutaciis qvesistemis mowyobiloba (SSS) Sedgeba moZravi 

kavSiris komutaciis centrisagan (MSC), mdgomareobis registrisagan 

(HLR), gadaadgilebis registrisagan (VLR), autentifikaciis 

centrisagan (AUC) da mowyobilobis identifikaciis registrisagan (EIR).  

 MSC emsaxureba fiWebis jgufs da uzrunvelyofs moZravi 

sadgurebis yvela saxis SeerTebas. is warmoadgens interfeiss moZravi 

kavSiris qselsa da kavSiris fiqsirebul (PSTN, PDN da ISDN)  qselebs 

Soris da uzrunvelyofs gamoZaxebaTa marSrutizacias da asrulebs 

maTi marTvis funqcias. garda amisa, MSC asrulebs radioarxebis 

komutaciis funqciebs, romlebsac miekuTvneba estafeturi gadacema 

(igi uzrunvelyofs kavSiris uwyvetobas moZravi sadguris fiWidan 

fiWaSi gadaadgilebisas) da fiWaSi muSa arxebis gadarTva 

xelSeSlebis an dazianebebis warmoSobisas. yoveli MSC emsaxureba 

garkveuli geografiuli zonis sazRvrebSi myof abonentebs. MSC 

marTavs gamoZaxebis damyarebisa da marSrutizaciis procedurebs. 

PSTN-Tvis igi uzrunvelyofs SS #7 signalizaciis sistemis, laparakis 

gadacemis an interfeisis sxva saxeobaTa funqciebs. MSC agreTve 

aformirebs monacemebs laparakebis tarifikaciisaTvis, adgens 

statistikur monacemebs da uzrunvelyofs usafrTxoebis zomebs 

radioarxebTan SeRwevisas. MSC agreTve marTavs adgilmdebareobis 

registraciisa da sabazo sadgurebis qvesistemaSi (BSC) marTvis 

gadacemis procedurebs. am BSC-iT xdeba erTi sabazo sadguris 

kontroleriT marTul fiWebSi gamoZaxebaTa gadacemis procedura. Tu 

gamoZaxebis gadacema xorcieldeba sxvadasxva BSC-iT marTul or fiWas 

Soris, maSin pirveladi marTva xdeba MSC-Si. GSM standartSi agreTve 

gaTvaliswinebulia gamoZaxebis gadacemis procedura sxvadasxva MSC-is 

kontrolerebs (qselebs) Soris. moZravi kavSiris komutaciis centri  

(MSC)   HLR (mdgomareobis anu saxlis registri) da VLR (gadaadgilebis 

anu stumris registri) registrebis saSualebiT mudmivad axorcielebs 

moZravi sadguris gadaadgilebisadmi TvalTvals. HLR-Si inaxeba 

moZravi sadguris adgilmdebareobis Sesaxeb informaciis is nawili, 

romelic komutaciis centrs aZlevs gamoZaxebis miwodebis saSualebas. 

es registri Seicavs moZravi abonentis saerTaSoriso saidentifikacio 

nomers (IMSI), romelic gamoiyeneba autentifikaciis centrSi (AUC)  
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moZravi sadguris amocnobisaTvis, da agreTve monacemebs, romlebic 

aucilebelia GSM-is qselis normaluri funqcionirebisaTvis. am 

monacemebis CamonaTvali warmodgenilia me-17 naxazze.  

 

HLR-sa da  VLR-Si Senaxuli 

xangrZlivi monacemebis Semadgenloba 

            

                  H LR                                                                 VLR 

 

 1.  IMSI _ moZravi abonentis saerTaSoriso saidentifikacio nomeri  

 2. moZravi sadguris nomeri ISDN-is saerTaSoriso qselSi 

 3. moZravi sadguris kategoria 

 4. autentifikaciis gasaRebi 

 5.  damxmare (damatebiTi) momsaxurebis uzrunvelyofis saxeebi 

 6. momxmarebelTa daxuruli jgufis indeqsi 

 7. momxmarebelTa daxuruli jgufis blokirebis kodi 

 8. ZiriTadi gamoZaxebebis Semadgenloba, romlebic SeiZleba gadaices 

 9. gamomZaxebeli abonentis Setyobineba 

10. gamosaZaxebeli abonentis nomris identifikacia 

11. muSaobis grafiki 

12. gamosaZaxebeli abonentis Setyobineba 

13. signalizaciis kontroli abonentTa SeerTebis dros 

14. momxmarebelTa daxuruli jgufis Tvisebebi (saSualebebi) 

15. momxmarebelTa daxuruli jgufis SeRavaTebi 

16. akrZaluli gamavali gamoZaxebebi momxmarebelTa daxurul jgufSi 

17. abonentTa maqsimaluri raodenoba 

18.    gamoyenebuli parolebi 

19.    prioritetuli miRwevis klasi 

 

                 HLR       
 

20.     akrZaluli Semavali gamoZaxebebi momxmarebelTa daxurul jgufSi   

 

 nax. 17. HLR-sa da  VLR-Si Senaxuli xangrZlivi monacemebis Semadgenloba 

 faqtiurad HLR warmoadgens qselSi mudmivad daregistrirebuli 

abonentebis Sesaxeb monacemTa bazis cnobars. igi Seicavs abonentTa 

amosacnob misamarTebs da nomrebs, agreTve abonentTa namdvilobis  
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parametrebs, kavSiris momsaxurebis saxeobebis Sedgenilobas, 

informacias marSrutizaciisa da monacemebs abonentis roumingis 

Sesaxeb abonentis droebiTi saidentifikacio nomrisa (TMSI _ Temporary 

Mobile Subscriber Identity) da Sesabamisi VLR-is Sesaxeb monacemebis 

CaTvliT. HLR-Si arsebuli monacemebis miRebis SesaZlebloba gaaCnia 

yvela MSC –sa da VLR-s. Tu qselSi ramdenime HLR-ia, maSin monacemTa 

baza Seicavs mxolod erT Canawers abonentis Sesaxeb, amitom yoveli 

HLR  warmoadgens abonentebis Sesaxeb qselis saerTo monacemTa bazis 

nawils. sxvadasxva qsels Soris roumingis uzrunvelyofis mizniT 

HLR-Si SeRwevis saSualeba SeiZleba qondes sxva qselebis MSC-sa da 

VLR-s. 

 gadaadgilebis registri (VLR) warmoadgens meore ZiriTad 

mowyobilobas, romelic uzrunvelyofs fiWidan fiWaSi moZravi 

sadguris gadaadgilebis kontrols. misi saSualebiT miiRweva moZravi 

sadguris funqcionireba mdgomareobis registriT kontrolirebadi 

zonis farglebs gareT. im SemTxvevaSi, rodesac moZravi sadguri 

gadadis erTi sabazo sadguris kontroleris moqmedebis zonidan 

meoreSi, maSin registrirdeba ukanaskneli kontroleris mier, anu 

gadaadgilebis registrSi Caiwereba axali informacia. am registrebSi  

Senaxuli droebiTi (araxangrZlivi) monacemebis Semadgenloba 

warmodgenilia me-18 naxazze. VLR Seicavs imave monacemebs, rasac HLR, 

oRond es monacemebi VLR-Si inaxeba manam, sanam abonenti imyofeba mis 

mier kontrolirebad zonaSi. 

 GSM standartis qselebSi fiWebi jgufdeba geografiul zonebad 

(LA _ Location Area), romlebsac eniWeba sakuTari saidentifikacio 

nomeri LAC  (Location Area Code). yoveli VLR Seicavs monacemebs ramdenime 

geografiuli zonis (LA) abonentTa Sesaxeb. erTi zonidan meoreSi 

abonentis gadaadgilebisas VLR-Si avtomaturad axldeba monacemebi 

misi adgilmdebareobis Sesaxeb. Tu Zveli da axali geografiuli 

zonebi (LA) imyofebian sxvadasxva VLR-is moqmedebis zonaSi, maSin Zvel 

VLR-Si  monacemebi waiSleba mas Semdeg, rodesac moxdeba maTi 

kopireba axal VLR-Si. aseve axldeba HLR-Si arsebuli VLR-is abonentis 

mimdinare misamarTi.     
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 VLR aseve uzrunvelyofs "moxetiale" moZravi sadgurisaTvis 

(MSRN _ Mobile Station Roaming Number) nomris miniWebas. im dros, rodesac 

abonenti iRebs Semomaval zars, VLR irCevs mis  MSRN-s da mas 

gadascems MSC-s, romelic axorcielebs am gamoZaxebis marSrutizacias 

im sabazo sadgurisaken, romlis moqmedebis zonaSic imyofeba abonenti. 

garda amisa, erTi MSC-dan meorisaken SeerTebaTa gadacemisas VLR L 

anawilebs marTvis gadacemis nomrebs, marTavs axali TMSI-s 

ganawilebas da maT gadascems HLR-ken, gamoZaxebis damuSavebisas 

marTavs marTavs namdvilobis dadgenis procedurebs. mTlianobaSi VLR 

warmoadgens lokalur monacemTa bazas im zonis abonentTa Sesaxeb, 

sadac is imyofeba, rac iZleva HLR-dan mudmivi moTxovnebis gamoric- 
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xvisa da gamoZaxebaTa momsaxurebis drois Semcirebis SesaZleblobas. 

M fiWuri kavSiris sistemis resursebis arasanqcirebuli 

gamoyenebis gamosaricxad masSi gaTvaliswinebulia autentifikaciis 

meqanizmebi. autentifikaciis centri  (AUC) Sedgeba ramdenime 

blokisagan igi aformirebs autentifikaciis gasaRebebsa da 

algoriTmebs. misi saSualebiT mowmdeba abonentis uflebamosilebebi 

da xorcieldeba misi daSveba qselSi. AUC  iRebs gadawyvetilebebs 

autentifikaciis procesis parametrebis Sesaxeb da monacemebis 

mowyobilobis identifikaciis registrSi (EIR) arsebuli bazis 

safuZvelze gansazRvravs daSifvris gasaRebebs.  

 fiWuri kavSiris sistemis gamoyenebis periodSi moZravi abonenti 

Rebulobs abonentis namdvilobis standartul moduls (SIM-baraTs), 

romelic Seicavs: IMSI-s, autentifikaciis sakuTar individualur 

gasaRebs (KKi _ Individual Subscriber Authentication Key), autentifikaciis 

algoriTms  (АЗ _ Authentication Algorithm). moZrav sadgursa da qsels 

Soris informaciis gacvlis Sedegad SIM-baraTSi Cawerili 

informaciis saSualebiT xorcieldeba autentifikaciis sruli cikli 

da abonents eZleva qselSi CarTvis neba.  

 mowyobilobis identifikaciis registri (EIR) Seicavs monacemTa 

centralizebul bazas moZravi sadguris mowyobilobis saerTaSoriso 

saidentifikacio kodis (IMEI) namdvilobis dasadasturebis mizniT. Tu 

qsels gaaCnia ramdenime EIR, maSin yoveli maTgani marTavs moZravi 

sadgurebis garkveul jgufs.  

 marTvisa da momsaxurebis centri (OMC) uzrunvelyofs qselis 

elementebis marTvasa da maTi muSaobis xarisxs. mis funqciebSi Sedis: 

avariuli signalebis registracia da damuSaveba, dazianebaTa 

aRmofxvra avtomaturad an momsaxure personalis meSveobiT, qselis 

mowyobilobaTa mdgomareobisa da moZravi sadguris gamoZaxebis 

Semowmeba, trafikis marTva, statistikuri monacemebis Segroveba, 

programuli uzrunvelyofisa da monacemTa bazis marTva da sxva. 

 qselis marTvis centri (NMC) uzrunvelyofs mTeli qselis  

teqnikur momsaxurebasa da eqspluatacias OMC-ebis daxmarebiT, 

romlebic uzrunvelyofs regionaluri qselebis marTvas. NMC-s 

funqciebSi Sedis: trafikis marTva GSM-is mTeli qselis farglebSi,  
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avariuli situaciebis (kvanZebis mwyobridan gamosvla an gadatvirTva) 

dros qselis dispetCeruli marTva, qselis teqnikur aRWurvilobebSi  

avtomaturi marTvis moWyobilobaTa mdgomareobis kontroli, 

operatorTa monitorebze mTeli qselis mdgomareobis asaxva, 

signalizaciis marSrutebisa da kvanZebs Soris SeerTebebis marTva, 

GSM-sa da PSTN-s Soris SeerTebaTa kontroli da sxva.  

 GSM standartis sistemebSi arsebobs sami saxis interfeisi: gare 

qselebTan SeerTebisaTvis; GSM qselebis sxvadasxva mowyobilobebs 

Soris; GSM qselsa da gare mowyobilobas Soris. isini srulad 

akmayofileben ETSI/GSM 03.02 rekomendaciebis moTxovnebs (ETSI _ 

Europian Telecommunications Standards Institute – evropis telekomunikaciis 

standartizaciis instituti). 

  

1. interfeisebi gare qselebTan. 

_ interfeisi saerTo daniSnulebis satelefono qselTan:  

saerTo daniSnulebis (sargeblobis) satelefono qselTan 

SeerTeba xorcieldeba MSC-is saSualebiT kavSiris 2 mgbiti/wm-iani 

xaziT SS #7 signalizaciis Sesabamisad. 2 mgbiti/wm-iani interfeisis 

maxasiaTeblebi Seesabameba telefoniisa da telegrafiis saerTaSoriso 

sakonsultacio komitetis (ttssk) G.732 rekomendaciebs. 

_ interfeisi ISDN qselTan: ISDN qselebTan SeerTebisaTvis 

gaTvaliswinebulia kavSiris oTxi 2 mgbiti/wm-iani xazi SS #7 

signalizaciis daxmarebiT da igi pasuxobs ttssk-s Q.700 seriis 

moTxovnebs. 

_  interfeisi NMT-450 standartis qselTan: komutaciis centri 

NMT-450 qsels uerTdeba kavSiris oTxi 2 mgbiti/wm-iani standartuli 

xaziT da SS #7 signalizaciiT. amasTan unda sruldebodes ttssk-s 

rekomendaciebi satelefono qselis momxmarebelTa qvesistemisa 

(TUP_Telephone User Part) da yviTeli wignis SetyobinebaTa gadacemis 

(MTP _Message Transfer Part) qvesistemis Sesaxeb. 2 mgbiti/wm-iani xazis 

eleqtruli maxasiaTeblebi Seesabameba G.732-is moTxovnebs. 

  _  interfeisi GSM standartis saerTaSoriso qselebTan: aRniSnuli 

SeerTebebi xorcieldeba signalizaciis sistemebisa (SCCP – Signalling 

Connection Control Part) da moZravi kavSiris qselTaSorisi komutaciis 

(GMSC – Gateway Mobile Services Switching Center) oqmebis safuZvelze. 
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2. Sida GSM-interfeisebi.  

_ interfeisi MSC-sa da BSS-s Soris (A-interfeisi) uzrunvelyofs 

SetyobinebaTa gadacemas BSS-is gamoZaxebaTa gadacemisa da 

gadaadgilebis marTvisaTvis. A-interfeisi aerTianebs kavSiris arxebsa 

da signalizaciis xazebs (CCITT SS #7). A-interfeisis sruli 

specifikacia Seesabameba ETSI/GSM rekomendaciebis 08 serias.  

 _ interfeisi MSC-sa da HLR-s Soris SeTavsebulia VLR-Tan (B-

interfeisi).  

 _ interfeisi MSC-sa da HLR-s Soris (C-interfeisi).  

 _ interfeisi HLR-sa da NLR-s Soris (D-interfeisi) gamoiyeneba 

moZravi sadguris mdebareobis Sesaxeb monacemebis gacvlisa da 

kavSiris procesis marTvisaTvis.  

 _ interfeisi MSC-ebs Soris (E-interfeisi) uzrunvelyofs 

sxvadasxva MSC-ebs Soris urTierTqmedebas e.w. handover-is (kavSiris 

seansis procesSi abonentis "gadacema" misi zonidan zonaSi 

moZraobisas kavSiris uwyvetobis SenarCunebiT).  

 _ interfeisi BSC-sa da BTS-s Soris (A-bis  interfeisi) ETSI/GSM  

rekomendaciebiT gankuTvnilia SeerTebaTa damyarebis procesebisa da 

mowyobilobaTa marTvisaTvis. gadacema xorcieldeba 2,048 mbiti/wm 

siCqaris cifruli nakadebiT. SesaZlebelia agreTve 64 kbiti/wm-iani 

fizikuri interfeisis gamoyeneba.  

 _ interfeisi BSC-sa da OMC-s Soris (O-interfeisi) gamoiyeneba 

X.25 qselebSi. 

 _ sabazo sadguris kontroleris Sida BSC-interfeisi 

uzrunvelyofs kavSirs BSC-is sxvadasxva mowyobilobasa da 

transkodirebis (TCE) mowyobilobas Soris. igi iyenebs ikm-gadacemis 

(ikm _ impulsur-koduri modulacia) 2,048 mgbiti/wm-ian standarts da 

iZleva 16 kbiti/wm-iani siCqaris oTxi arxidan  64 kbiti/wm-iani arxis 

organizebis saSualebas.  

 _ interfeisi MS-sa da BTS-s Soris (Um-radiointerfeisi) 

ganisazRvreba ETSI/GSM rekomendaciebis 04 da 05 seriebiT.  

 _ qseluri interfeisi OMC-sa da qsels Soris (mmarTveli 

interfeisi  OMC-sa da qselis elementebs Soris) ganisazRvreba 

ETSI/GSM 12.01 rekomendaciebiT da warmoadgens Q.3 interfeisis 

analogs. qselis SeerTeba OMC-Tan SeiZleba uzrunvelyofil iqnes SS 

#7 sistemiT an X.25 oqmiT. 
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     3. interfeisebi  GSM-qselsa da gare mowyobilobas Soris.  

 _ interfeisi MSC-sa da servis-centrs (SC) Soris saWiroa 

SetyobinebaTa samsaxuris realizaciisaTvis da ganisazRvreba ETSI/GSM 

03.40  rekomendaciebiT (SC- Service Center – servis-centri, momsaxurebis 

centri).  

 _ interfeisi sxva OMC-ken. qselis marTvisa da momsaxurebis 

yoveli centri SeerTebuli unda iyos sxva OMC-ebTan, romlebic 

marTaven sxva regionis qselebs an sxva qselebs. SeerTebebi 

xorcieldeba  X-interfeisebis saSualebiT ttssk-s M.30 rekomendaciebis 

Sesabamisad. umaRlesi donis qselebTan OMC-s urTierTobisaTvis 

gamoiyeneba Q.3 interfeisi. 

  

16. fiWuri radiokavSiris qselebis sixSirul-teritoriuli           

dagegmarebis sistemebi 

 

 telekomunikaciis farTo wris amocanebis gadasawyvetad 

aucilebelia mTeli rigi iseTi monacemebis codna, rogoricaa: 

telekomunikaciisa da monitoringis sistemebis monacemebi; 

informaciebi topologiis, dedamiwis ganfenili zedapiris, 

dasaxlebuli punqtebisa da infrastruqturis Sesaxeb; 

administraciuli da sxva saxis monacemebi. kerZod, moZravi kavSiris 

sistemebis sixSirul-teritoriuli  daproeqtebisas (std) monacemebi 

dedamiwis ganfenili zedapiris Sesaxeb saWiroa signalebis 

gavrcelebis trasebze danakargebis angariSisaTvis. yvela CamoTvlili 

monacemi konkretul teritoriazea damokidebuli, ris gamoc 

monacemebis safuZvels warmoadgens specializirebuli 

geoinformaciuli sistema (gis). 

 arasamxedro daniSnulebis pirveli eleqtronuli gis-is 

damuSaveba daiwyo aSS-sa da kanadaSi gasuli saukunis 60-iani 

wlebidan. 70-iani wlebidan ki daiwyo misi intensiuri ganviTareba, ris 

Sedegadac Seiqmna saerTo daniSnulebis sistemebi da warmoiqmna 

kosmosuri gadaRebebis safuZvelze kartografiuli monacemebis 

formirebis SesaZlebloba. personaluri kompiuterebis gavrcelebam ki, 

Tavis mxriv, mniSvnelovnad gaafarTova gis-is gamoyenebis areali. 1992 

wels aSS-is garemos gamokvlevis institutSi damuSavda msoflios  
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cifruli ruqa, romelic iZleva erTgvarovani obieqtebis (rkinigza, 

gzebi, reliefi, milsadenebi, eleqtrogadamcemi xazebi, hodrosistemebi 

da sxva) fenebis analizis saSualebas. dReisaTvis am sferoSi momuSave 

wamyvani firmebis mier damuSavebulia da iyideba 

viwrospecializirebuli gis-is programebis paketebi. mZlavri 

geoinformaciuli sistemebi, rogorc wesi, warmoadgenen mTavrobebisa 

da uwyebebis sakuTrebas. magaliTad, aSS-is mTavrobis sakuTrebas 

warmoadgens marTvis sistema sagangebo situaciebis dros.  

 radiokavSiris (kerZod, fiWuri kavSiris) qselebis sixSirul-

teritoriuli dagegmarebis amocanebSi geoinformaciul monacemTa 

gamoyenebisas aRniSnuli qselebis mdgomareobisa da maTi ganviTarebis 

perspeqtivebis analizi warmoSobs nebismieri (mobiluri Tu 

fiqsirebuli) qselisaTvis saerTo xasiaTis problemebs, romelTa 

Soris umTavresia: gamoyenebuli radiosixSireebis diapazonis gazrdis 

obieqturi aucilebloba mowyobilobaTa saarxo tevadobisa da 

sistemis gamtarunarianobis gazrdis mizniT qselebis daproeqtebisas 

iwvevs damatebiTi sirTuleebis warmoqmnas (sabazo sadgurebis 

ganTavsebis adgilebis SerCevasa da maTi parametrebis dasabuTebaSi); 

Cadebuli saSualebebis amogebis xangrZlivi dro iwvevs kavSiris 

moZravi saSualebebis ganviTarebis racionaluri strategiis 

gansazRvris aucileblobas konkretuli raionis Taviseburebebis 

gaTvaliswinebiT; SezRudul teritoriaze momxmarebelTa raodenobisa 

da dinamikis gazrda moiTxovs qselis efeqturi marTvis 

uzrunvelyofas.  

 aRniSnuli problemebi mniSvnelovanwilad SeiZleba iyos 

gadawyvetili moZravi radiokavSiris sistemebis sixSirul-

teritoriuli daproeqtebisas gis-is teqnologiebis farTo 

gamoyenebiT, rac uzrunvelyofs sabazo sadgurebis gansaTavsebeli 

adgilebis maqsimalurad SesaZlo optimalurobiT SerCevas da iZleva 

moZravi radiokavSiris qselebis struqturul-topologiuri da 

teqnikuri maxasiaTeblebis optimizaciis saSualebas. gis-i, agreTve, 

SeiZleba gamoyenebul iqnas moZravi radiokavSiris sistemebis 

optimaluri dagegmarebisa da organizaciul-teqnikuri marTvisaTvis.           
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17. sixSirul-teritoriuli dagegmarebis sistemis agebis 

principebi da  maTi funqcionaluri SesaZleblobebi 

 

 sistemam unda uzrunvelyos fiWuri kavSiris qselebis sixSirul-

teritoriuli dagegmareba maTi gamoyenebis sixSireTa diapazonSi da 

agreTve Semdegi monacemebis gaangariSeba:  

 _ sabazo sadguris momsaxurebis zonebi maT sazRvarze velis 

mocemuli donis mixedviT da zonis farglebSi mocemuli xarisxis 

radiokavSiris uzrunvelyofis SesaZleblobis kontroliT; 

 _ sabazo sadguris dafarvis zonebi, sadac signalis done ar 

iqneba mocemulze naklebi, Tumca amasTanave garantirebuli ar iqneba 

radiokavSiris SesaZlebloba dafarvis mTel zonaSi;  

 _ sabazo sadguris dafarvis zonebi kavSiris mixedviT, 

romlebSic sruldeba moTxovnebi kavSiris xarisxis Taobaze;  

 _ urTierTxelSeSlebis zonebi miRebis ZiriTadi da gverdiTi 

arxebis mixedviT, romlebic ganisazRvreba sabazo sadgurebis   

momsaxurebisa da gadafarvis zonebis zeddebiT da sadac signalebisa 

da xelSeSlebis fardoba naklebia mis damcav TanafardobasTan 

SedarebiT. 

 dagegmarebis sistemebis instrumentebma unda uzrunvelyos 

momsaxurebisa da dafarvis zonebis ageba zonis SigniT rogorc velis 

donis gaTvaliswinebiT, aseve mis gareSe. ukanasknel SemTxvevaSi aigeba 

mxolod zonis sazRvrebi, romelSic sabazo sadguris gadamcemis 

signalis veli aRemateba mocemul dones.    

 qselis sabazo sadgurebis ganlagebis gegma da maTi parametrebi 

(gadamcemis simZlavre, danakargebi antenis fiderSi, antenebis dayenebis 

simaRle da maTi orientacia) angariSis CatarebisaTvis sawyis 

monacemebs warmoadgenen. qselis sabazo sadgurebis ganlagebis gegma 

da momsaxurebisa da dafarvis zonebis gaangariSebis monacemebi 

aisaxeba rukaze, romelzec velis sxvadasxva done warmodgenili iqneba 

sxvadasxva ferSi.  

 radiotalRebis gavrcelebisas ZiriTadi danakargebis 

gaangariSebisaTvis iTvaliswineben adgilis reliefs, sacxovrebeli 

ganaSenianebis gegmas da wyalsacavebisa da tyis masivebis arsebobas. 
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 sistema orientirebuli unda iyos radios saerTaSoriso 

sakonsultacio komisiis,  eleqtrokavSirgabmulobis saerTaSoriso 

kavSirisa da sxva rekomendaciebSi aRweril modelebze, romlebic 

Seexeba radiotalRebis gavrcelebas.  

 dafarvis zona emTxveva momsaxurebis zonas im SemTxvevaSi, 

rodesac saabonento terminalebis mier gamosxivebuli simZlavre 

aRemateba sabazo sadgurebis mier gamosxivebuls. am dros kavSiris 

siSore ganisazRvreba gamomsxivebeli sabazo sadguris simZlavriT. 

winaaRmdeg SemTxvevaSi ki, rodesac saabonento terminalis mier 

gamosxivebuli signalis simZlavre naklebia sabazo sadgurisaze, maSin 

saabonento terminali dafarvis zonis sazRvarze arsebobisas ver 

uzrunvelyofs signalis saWiro dones sabazo sadguris mimRebis 

Sesasvlelze da kavSiris siSore SeizRudeba saabonento terminalis 

mier gamosxivebuli simZlavriT. sxvadasxva simZlavris saabonento 

terminalis dafarvis zonis gaangariSeba SeiZleba ganxorcieldes 

sabazo sadguris faqtiuri gadamcemis eqvivalenturi gadamcemiT 

Canacvlebis gziT. aseTi gadamcemis gamosxivebuli simZlavre miiCneva 

saabonento gadamcemis simZlavris tolad, xolo eqvivalenturi antenis  

mimmarTvelobis normirebul diagramad miiReba sabazo sadguris 

mimRebi antenis mimmarTvelobis normirebuli diagrama. aseTi 

eqvivalenturi gamomsxiveblis dafarvis zona iqneba sabazo sadguris 

momsaxurebis zona mocemuli parametrebis mqone saabonento 

sadgurebisaTvis (terminalebisaTvis, aparatebisaTvis). am zonis 

farglebSi uzrunvelyofili iqneba saabonento da sabazo sadgurebs 

Soris saWiro xarisxis ormxrivi kavSiri. Tu sabazo sadgurze 

gamoiyeneba mimorigebuli (gancalkevebuli, gafantuli) miReba, maSin 

momsaxurebis zonis angariSisas aRniSnuli miRebis meTodiT miRebuli 

energetikuli mogebis sidide daemateba saabonento sadguris 

eqvivalenturi antenis gaZlierebis koeficients. 

 sistemaSi gaTvaliswinebuli unda iyos dasaproeqtebeli qselis 

yvela sabazo sadguris mier Seqmnili xmaurebis zonebis angariSis 

SesaZlebloba. xelSeSlebis zona fasdeba sabazo sadguris gadamcemis 

dafarvis zonis saxiT, romelSic eleqtruli velis done aRemateba 

velis daZabulobis minimalurad dasaSveb dones, romelic 

signali/xelSeSlis daculobis fardobis sididiTaa Semcirebuli  
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miRebis Tavsebad (mezobel) arxSi. sabazo sadgurebis wyvilSi 

xelSeSlebis sruli gamoricxvisaTvis sakmaris pirobas warmoadgens 

momsaxurebisa da urTierTxelSeSlebis zonebis urTierTgadakveTebis 

ararseboba.           

 sixSirul-teritoriuli dagegmarebis sistemis ganzogadebuli 

funqcionaluri sqema warmodgenilia me-19 naxazze: 

 1. sistemuri katalogi, romelic Seicavs gis-is danarTebs, 

Sedgeba sistemuri biblioTekisa proeqtebis failebisagan.  

2. mimdinare proeqtis adgilmdebareobis ruka, romelic Seicavs 

Semdeg cxrilebs: donis xazebi; sacxovrebeli dasaxlebis kvartalebi; 

gzebi (angariSebSi ar gamoiyeneba); wyalsacavebi; tyis masivebi. 

 3. mimdinare proeqtis katalogi, romelic Seicavs sawyisi 

monacemebisa da am proeqtis sixSirul-teritoriuli dagegmarebis 

Sesaxeb angariSebis Sedegebs. 

gavrcelebis danakargebis angariSisaTvis sistemam unda 

gamoiyenos Semdegi geografiuli monacemebi: zRvis donidan reliefis 

simaRlis izoxazebi; ganaSenianebis kvartalebi;  wylis obieqtebi 

(zRvebi, tbebi, mdinareebi); tyis masivebi.  

 momsaxurebis zonebi gaiangariSeba ramdenime tipis saabonento 

radiosadgurebisaTvis, romlebic erTmaneTisagan gansxvavdeba 

izotropulad gamosxivebuli eqvivalenturi simlavriT. 

 momsaxurebis zonebi gaiangariSeba ramdenime tipis saabonento 

radiosadgurebisaTvis, romlebic erTmaneTisagan gansxvavdeba 

izotropulad gamosxivebuli eqvivalenturi simlavriT. 

 dafarvis zonebi aigeba sabazo sadguris gadamcemi antenis 

mimmarTvelobis diagramis gaTvaliswinebiT gadamcemis gamosasvlelze 

mocemuli simZlavris SemTxvevaSi kombainersa da saanteno-fiderul 

traqtSi danakargebis gaTvaliswinebiT. sawyisi monacemebis cxrilis 

formirebisas dagegmarebisaTvis xdeba yoveli sabazo sadgurisaTvis 

antenisa da misi gadamcemis simZlavris SerCeva.        
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antenebis mimmarTvelobis diagramebis aRwerilobebi inaxeba 

teqsturi formatis failebSi. aseTi failebis formirebisa da 

diagramebis grafikebis asagebad SeiZleba gamoyenebuli iqnas 

eleqtronuli cxrilebi "Excel". 
 sistema iZleva Sidaqseluri eleqtromagnituri Tavsebadobis 

Sesaxeb monacemebis miRebis saSualebas, romlis safuZvelze SeiZleba 

qselis sixSiruli gegmis ageba an optimizireba. amisaTvis sabazo 

sadgurebis dafarvis zonebi aigeba im donemde, romelic utoldeba 

momsaxurebis zonebis sazRvarze Tavsebad (mezobel) arxSi daculi 

fardobis sididiT Semcirebul dones. dafarvis aseTi zonebis 

momsaxurebis zonebTan gadakveTebi warmoadgenen SesaZlo xelSeSlebis 

zonebs. aseTi principiT angariSobs sistema qselis sabazo sadgurebis 

urTierTxelSeSlebis cxrils (eleqtromagnituri Tavsebadobis 

matrica). 
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 momsaxurebisa da dafarvis zonebis SigniT signalebisa da 

xelSeSlebis doneebis Sesaxeb monacemebi iZleva eleqtromagnituri 

Tavsebadobis analizis saSualebas Tanac saabonento da sabazo 

sadgurebis gadamcemebis simZlavreTa regulirebisa  da agreTve 

moZravi obieqtebisaTvis arxebis gamoyofisa da gadacemis (erTi 

zonidan meoreSi gadasvlisas) algoriTmebis gaTvaliswinebiT.      

 unda aRiniSnos, rom realur qselebSi xmaurebi SeiZleba ar 

arsebobdes momsaxurebisa da urTierTxelSeSlebis zonebis 

nawilobrivi gadafarvis SemTxvevaSic ki. daproeqtebis procesSi es 

garemoeba unda gaxdes damatebiTi ganxilvis sagani. am sakiTxis 

gadawyvetisas gasaTvaliswinebelia is garemoeba, rom moZravi kavSiris 

qselebSi Sidasistemuri xelSeSlamdgradobis done danarCeni Tanabari 

pirobebis SemTxvevaSi ganisazRvreba saabonento da sabazo sadgurebis 

simZlavreebis regulirebis xasiaTiT da rigi sxva faqtoriT, kerZod, 

magaliTad, abonentTa estafeturi gadacemisa da arxis gamoyofis 

algoriTmebiT da radiokavSiris im sistemis sxva TaviseburebebiT, 

romelsac miekuTvneba saproeqto qseli.  

 

18. moZravi radiokavSiris qselebis sixSirul-teritoriuli        
dagegmarebis amocanebis gadawyvetisas monacemTa 

geoinformaciuli    bazebis gamoyenebis principebi 
 

 moZravi radiokavSiris qselebis sixSirul-teritoriuli 

dagegmarebis amocanebis gadawyveta xorcieldeba momsaxurebis 

SesaZlo zonebisa da qselis sabazo sadgurebis urTierTxelSeSlebis 

prognozirebis safuZvelze, romelic gulisxmobs specialuri 

gaangariSebebis safuZvelze Catarebul albaTur msjelobas. amasTan 

prognozis sivrculi ganusazRvrelobis Semcirebis mizniT gamoiyeneba 

moZravi (saabonento) sadgurebis arahipotetikuri "adgilmdebareoba" 

qselis momsaxurebis zonaSi, aramed teritoriis sivrculi 

garCevadobis elementebi, romlebsac jeiksis terminologiis mixedviT 

uwodeben gadaadgilebis "globalur" da "lokalur" zonebs. es 

obieqturad arsebuli zonebi ganixileba rogorc moZravi kavSiris 

dafarvis zonis  sivrculi garCevadobis elementaruli moednebi (sgem). 

savele (dausaxlebeli) zonebisaTvis sgem-is rolSi mizanSewonilia 

gamoyenebul iqnas saabonento sadgurebis gadaadgilebis globaluri  



 72

zonebi. qalaqis pirobebisaTvis ki mdgomareoba araerTgvarovania, 

vinaidan aseT zonebSi garCevadoba unda iyos ufro maRali, xolo e. w. 

daCrdilvis pirobebi icvleba gacilebiT ufro iSviaTad savele 

pirobebTan SedarebiT. sgemi xasiaTdeba saabonento sadguris 

Sesasvlelze sabazo sadguris signalis mdore da swrafi Sesustebebis 

garkveuli statistikuri maxasiaTeblebiT. is sgem-ebi, romlebisTvisac 

dakmayofilebulia signali/xelSeSla parametris sivrculi 

ganawilebis xasiaTisadmi wayenebuli moTxovnebi, Sedian sabazo 

sadgurisa da Sesabamisad qselis dafarvis zonaSi. cnobilia, rom 

saSualoreliefuri adgilebisaTvis signalis donis 

kvazistacionaluri fluqtuaciebis intervalis sidide, romelsac 

saabonento sadgurebis gadaadgilebis "globalur" zonas uwodeben, 

Seadgens 500-dan 2000 m-de. signalis (misi simZlavris ucvlelobisas) 

amplitudis fluqtuaciebis kvazistacionalurobis intervali 

("lokaluri" zona) Seadgens talRis ramdenime sigrZes.  

 sabazo sadguris dafarvis zona prognozirdeba rogorc 

mocemuli parametrebis mqone sgem-ebis erToblioba. sabazo sadguris 

kavSiris mixedviT dafarvis zona ki ganisazRvreba rogorc specialuri 

gaangariSebebis safuZvelze ganxorcielebuli albaTuri msjeloba 

yovel sgem-Si kavSirisadmi wayenebuli moTxovnebis Sesaxeb.  

 prognozis statistikuri meTodis alternatiulia 

determinirebuli meTodebi, romlebSic sgem-Si kavSiris xarisxis 

prognozis meTodikebi eyrdnoba ori faqtoris _  sabazo sadguridan 

sgem-de signalis gavrcelebis trasaze winaRobaTa gavlenisa da sgem-

Si adgilobrivi pirobebis gavlenis gaTvaliswinebas. Tu Semovifar-

glebiT  moZravi radiokavSiris radioxazSi  gadacemis arxis energe-

tikuli modeliT, maSin globalur zonaSi signalis amplitudis 

fluqtuaciebis xasiaTi ganisazRvreba sami parametriT: velis donis 

medianuri mniSvnelobiT, misi fluqtuaciebis saSualokvadratuli 

gadaxriTa da parametriT, romelic axasiaTebs kavSiris intervalze 

radiotalRebis gavrcelebis pirobebis mixedviT sabazo da saabonento 

sadgurebis antenebis fazur centrebs Soris pirdapiri xedvis 

pirobebis arsebobas an ararsebobas.  

 sgem-Si signalis donis medianuri mniSvnelobis gansazRvrisaTvis 

SeiZleba gamoyenebul iqnas pirdapiri xedvis ultramokle talRis  
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(umt) diapazonis radioxazSi signalis milevis angariSis cnobili 

meTodikebi, romlebic mWidrodaa dakavSirebuli gamoyenebul sawyis 

monacemebTan. am SemTxvevaSi  xdeba trasis profilis an misi 

samganzomilebiani suraTis mocemuli sizustiT aRdgena. Sesabamisad 

ganixilaven 2D  da 3D meTodebs. 2D meTodisaTvis profili warmoadgens 

brtyel suraTs, xolo 3D meTodisaTvis ganixilaven an frenelis 

pirveli zonis moculobas an iseT moculobas, romelic iZleva 

miRebis wertilSi mravali gzidan signalis mosvlis SesaZleblobis 

gaTvaliswinebis saSualebas ("trasuli" mravalsxivianoba). dReisaTvis 

ufro metad gavrcelebulia 2D meTodebi [7]. Ria sivrcis 

pirobebisaTvis aigeba trasis profili, amasTan realuri winaRobebi 

aproqsimirdeba cnobili geometriuli figurebiT (naxevrad usasrulo 

parabolebi, cilindrebi da klinebi, romlebsac Seesabameba signalis 

milevis sididis angariSis sxvadasxva sizuste da siCqare). Semdeg 

cnobili formulebiT iangariSeba signalis Sesusteba TiToeuli 

winaRobisaTvis da kombinirdeba miRebuli Sedegebi. angariSis udidesi 

siCqarisas umcires sizustes iZleva winaRobaTa aproqsimacia kliniT.  

 sabazo sadgursa da sgem-s Soris pirdapiri xedvis arseboba an 

ararseboba ganisazRvreba trasaze signalis gavrcelebis geometriuli 

TanafardobebiT.  

 aRniSnul orive SemTxvevaSi adgilmdebareobis cifruli rukis 

gamoyeneba iZleva moZravi radiokavSiris sistemis ganlagebis 

geografiul raionSi atmosferos refraqciis mdgomareobis 

gaTvaliswinebis saSualebas, rac warmoadgens gis-teqnologiis udao 

upiratesobas kavSiris xarisxze adgilmdebareobis morfologiis 

gavlenis gaTvaliswinebis dReisaTvis gamoyenebul statistikur 

meTodebTan SedarebiT. magaliTad, gis-teqnologiis gamoyenebis 

SemTxvevaSi SesaZlebeli xdeba sgem-Si xarisxiani kavSiris albaTobis 

zeda da qveda sazRvrebis angariSi atmosferos refraqciis pirobebis 

mixedviT.  

 globaluri zonis farglebSi velis donis fluqtuaciebis misi 

medianuri mniSvnelobidan saSualokvadratuli gadaxra ganisazRvreba 

sgem-is farglebSi ganfenili zedapiris tipis klasifikaciis mixedviT. 

magaliTad, sgem-is farglebSi xarisxiani moZravi radiokavSiris 

albaTobis prognozirebis TvalsazrisiT ganfenili zedapiris nome- 
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nklatura SeiZleba Seicavdes dablobs, tyes, wylis zedapirs, 

dasaxlebul punqts, Waobs da a.S..  ganfenili zedapiris tipebis 

nomenklaturis Semadgenloba damokidebulia mraval faqtorze, 

romlebic axasiaTeben sgem-Si ganfenili zedapiris tipis gavlenis 

xarisxs radioxazis parametrebze. gavlenis faqtorebi SeiZleba iyos 

sixSireTa diapazoni, signalis saxe (analoguri Tu diskretuli) da 

kavSiris xarisxisa da albaTobis amaRlebisaTvis gamoyenebuli 

meTodebi.  

 aRniSnuli miTodebi iZleva agreTve miRebis wertilSi "signalis 

aslis" didi dayovnebiT mosvlis SesaZleblobis gamovlenis 

saSualebas da isini aqtualuria rTulreliefiani adgilebisaTvisa da 

qalaqis  Tanabari simaRlis ganaSenianebisaTvis (dasaxlebisaTvis).  

 qalaqis pirobebisaTvis eleqtrokavSiris saerTaSoriso kavSiris 

(esk) mier rekomendirebulia Walfisch-Ikegami modelis gamoyeneba, 

romelSic Sexamebulia 2D da 3D meTodebi. kerZod, meTodi Walfisch 

uzrunvelyofs 2D komponents, xolo  Ikegami _ 3D-s. Walfisch meTodi 

mdgomareobs amaSi, rom miRebis wertilSi igi iTvaliswinebs trasaze 

gavrcelebis Semdeg meqanizmebs: velis difraqcia Senobebze, romelTa 

aproqsimireba xdeba eqvidistanturi meseriT (trasis gavlena) _ Flat 

Edge Model, trasaze arsebuli bolo Senobis napirze velis difraqcia 

da misi arekvla  mopirdapire Senobidan (adgilobrivi pirobebis 

gavlena). modelSi gamoiyeneba trasaze arsebul SenobaTa simaRlisa da 

gzebis siganis gasaSualebuli mniSvnelobebi. eqsperimentulad 

dadgenilia, rom modeli sizustes kargavs trasis amaRlebis didi da 

Zalian mcire kuTxisa da trasaze arsebuli Senobebis simaRleTa 

mniSvnelovani cvlilebisas. garda amisa, quCis mopirdapire Senobis 

kedlidan velis arekvlis koeficientis eqsperimentuli mniSvnelobebi 

icvleba 2...15 db-is sazRvrebSi. saerTo modelis mocemuli nawili 

gadamuSavebulia da iTvaliswinebs trasaze Tanabari simaRlis 

Senobebis arsebobas. modelSi Ikegami –is wvlili mdgomareobs imaSi, 

rom igi iTvaliswinebs miRebis wertilSi signalis miRebas ramodenime 

gziT signalebis aslebis Semdgomi ajamviT ("trasuli" 

mravalsxivianoba).  

geoinformaciuli sistema (gis) gamoiyeneba radiosixSiruli 

speqtris marTvis sistemebSi. kerZod, firma AURSTAR –is (aSS) mier  
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damuSavebulia gisi, romelic gankuTvnilia radiosixSiruli speqtris 

marTvisa da radiomonitoringis qselis organizebisaTvis. sistemis 

kompiuteruli qseli moicavs mraval momxmarebels regionaluri 

donidan samTavrobo organizaciamde, romelic pasuxismgebelia 

radiospeqtris gamoyenebaze. sistemaSi damaxsovrebulia informacia 

adgilmdebareobis cifruli rukis saxiT, romelic iZleva warmodgenas 

adgilmdebareobis topografiis, ganfenili zedapiris tipis, 

kavSirgabmulobis  sistemebis (Tanamgzavruli kavSiris miwispira 

sadgurebi, Tanamgzavruli orbitebi, mobiluri da fiWuri sistemebis 

sabazo sadgurebi, radio da satelevizio mauwyeblobis gadamcemebi da 

sxva) dislokaciis (ganlagebis adgilebis), kavSirgabmulobis 

qselebisKKmomsaxurebis zonebis, xelSeSlebisa da sxvaTa Sesaxeb. 

 radiosixSiruli speqtris marTvis sistemebis winaSe mdgom erT-

erT amocanas warmoadgens teqnikuri eqspertizis amocana sixSiruli 

mikuTvnebisaTvis gakeTebul ganacxadze , romelic sazogadod Seicavs 

sxvadasxva radioeleqtronuli sistemebis momsaxurebis zonebis 

angariSis amocanas. sixSirul mikuTvnebaze ganacxadis teqnikuri 

eqspertizis mTavari mizania eqspluataciaSi Sesayvani 

kavSirgabmulobis sistemebis mocemuli jgufis momqmed sistemebTan 

eleqtromagnituri Tavsebadobis analizis Catareba da rekomendaciebis 

SemuSaveba radiosixSiruli speqtris gamoyenebisaTvis, rac miiRweva 

sxvadasxva radioeleqtronuli sistemebis erTdrouli funqcionirebis 

procesebis modelirebiT eleqtronul gamomTvlel manqanaze (egm).  

 modelebi Seicavs determinirebul an statistikur parametrebs, 

romlebic axasiaTeben radioeleqtronul sistemebsa da 

radiotalRebis gavrcelebis trasebs. gadamcemebis modelebi Seicavs 

monacemebs ZiriTadi gamosxivebis (simZlavre da sixSiruli 

maxasiaTeblebi) Sesaxeb, agreTve monacemebs zolsgareSe da gverdiTi 

gamosxivebebis Sesaxeb da sxva. mimRebebis modelebSi 

gaTvaliswinebulia monacemebi muSa sixSirisa da sixSiruli 

amorCevadobis Sesaxeb ZiriTadi arxis mixedviT, agreTve gverdiTi 

arxebis mixedviT amorCevadobis, blokirebisa da intermodulaciis 

maxasiaTeblebs. imis gamo, rom mimRebebis struqturuli sqemebi da 

elementuri baza mniSvnelovnad gansxvavdebian erTmaneTisagan, maTi 

modelebis Sesaxeb masalebi iTvaliswineben zogierTi parametris gan- 
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sazRvras naturuli gamocdebis saSualebiT. gadamcemebisa da 

mimRebebis antenebis modelebi Seicavs monacemebs antenis 

polarizaciisa da mimarTulebis diagramis Sesaxeb horizontalur da 

vertikalur sibrtyeebSi, agreTve monacemebs polarizaciuli 

ganmxoloebis Sesaxeb. trasaze danakargebis modelebi sixSirul 

diapazonze damokidebulebiT iTvaliswinebs signalebis gavrcelebis 

sxvadasxva meqanizmebs da ganfenili zedapiris maxasiaTeblebs. 

 

19. radiokavSiris qselebis dafarvis zonebis 

prognozis meTodebis zogadi daxasiaTeba 
             
 

 mobiluri kavSiris qselebis daproeqtebisas qselis dafarvis 

zona ganisazRvreba statistikuri da determinirebuli meTodebis 

safuZvelze, romlebic iTvaliswineben qselis gaSlis geografiuli 

raionis aRmwer parametrebs. 

 prognozis statistikuri meTodebi, romlebic eyrdnoba realuri 

signalebis gazomvebis prezentaciul amorCevas, mravali firmisa da 

operatoris praqtikaSi didi xnis ganmavlobaSi warmoadgenda ZiriTad 

meTodebs da maT dRemdec ar daukargavT Tavisi aqtualoba. 

statistikuri meTodebis Tanaxmad dafarvis zonebi modelirdeba wriT, 

romlis radiusi Seesabameba mis sazRvarze xarisxiani kavSiris 

globaluri zonebis mocemul procents, an kidev dafarvis zonebis 

sazRvari ganisazRvreba rogorc sgem-Si sabazo sadguridan azimuturi 

kuTxis mixedviT daSorebuli wertilebis erToblioba im sazRvramde, 

sadac kavSiris xarisxis maCveneblebi miaRwevs Tavis zRvrul 

mniSvnelobebs. 

 prognozis determinirebuli meTodebi emyareba sabazo 

sadguridan sgem_de signalis gavrcelebis trasaze winaRobaTa 

gavlenis faqtorebisa da adgilobrivi pirobebis gaTvaliswinebas sgem-

Si. Tu SemovifarglebiT energetikuli modeliT mobiluri kavSiris 

radioxazSi, maSin globalur zonaSi signalis amplitudis 

fluqtuacia ganisazRvreba velis  medianuri mniSvnelobiT, misi 

fluqtuaciebis saSualokvadratuli gadaxriTa da parametriT, 

romelic axasiaTebs pirdapiri xedvis pirobebis arsebobas an 

ararsebobas sabazo sadguris antenebis fazur centrebsa da abonents 

Soris intervalze gavrcelebis pirobebis mixedviT. 
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 qselebis dagegmarebisa gis-teqnologiebis gamoyeneba iZleva 

moZravi abonentebis adgilmdebareobis konkretuli pirobebisa da 

radiokavSiris trasaze gavrcelebis aris ufro zustad modelirebis 

saSualebas. 

 

20. dafarvis zonebis prognozis meTodebi signalis velis 

         daZabulobis statistikuri modelis safuZvelze 

 

 moZravi radiokavSiris qselebSi signalis velis daZabuloba, 

aris ra SemTxveviTi procesi adgilmdebareobis mixedviT da droSi, 

aproqsimirdeba logariTmulad normaluri kanoniT, romlis 

parametrebsac warmoadgenen velis daZabulobis medianuri mniSvneloba 

adgilmdebareobis mixedviTa da droSi (db (mkv/m)) da standartuli 

gadaxra (db medianasTan SedarebiT).  

 signalis velis daZabulobis medianuri mniSvneloba 

ganisazRvreba eleqtrokavSiris saerTaSoriso kavSiris (esk) 370-e da 

529-e "gavrcelebis mrudebis" rekomendaciebis saSualebiT, romlebic 

warmoadgenen Semdeg funqcionalur damokidebulebas.  

                    E      E0  =  ƒ (R, F, h1,T) ,                                      ( 1 )  

sadac:  R _ trasis sigrZea, km;  F _ muSa sixSirea (sixSireTa 

diapazoni), mghc;    h1 _ gadamcemi antenis efeqturi simaRlea, m;  T  _ 

droa, romlis ganmavlobaSic velis daZabuloba aRemateba  

prognozirebad dones, %. 

 eleqtronul-gamomTvleli manqanis (egm) gamoyenebiT angariSebis 

CatarebisaTvis  aucilebelia gavrcelebis mrudebis aproqsimireba. am 

mizniT mizanSewonilia Tavisufal boloebiani kuburi splainebis 

gamoyeneba, rac iZleva mrudebis aRweris saWiro sizustes mcire 

raodenobis sawyisi monacemebis SemTxvevaSi. 

 gavrcelebis mrudebi warmoadgens 1 kvt simZlavris wyaros mier 

warmoqmnili velis daZabulobis doneebis sxvadasxva parametrebze 

damokidebulebis grafikebs, romlebic drois sxvadasxva 

procentisaTvis   (50, 10, 5, 1%)   aRemateba   adgilmdebareobis   50%-s  

(200x200 m zomis nebismieri zonis farglebSi). zogi maTgani 

ganekuTvneba saxmeleTo trasebs, xolo danarCenebi _ sazRvaos. gazom- 
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vebis umravlesoba tardeba 500 km-ze naklebi manZilisaTvis xangrZlivi 

drois (ramdenime weli) ganmavlobaSi da isini SeiZleba CaiTvalos 

gasaSualoebuli klimaturi pirobebis monacemebad. Tumca unda 

aRiniSnos, rom drois mokle periodisaTvis (magaliTad, ramdenime 

saaTi an dRe) velis daZabulobebi SeiZleba gacilebiT meti iyos 

aRniSnul mrudebze warmodgenil monacemebTan SedarebiT. aRniSnuli 

mrudebiT miRebuli monacemebi didi manZilisaTvis naklebad saimedoa. 

punqtiriT warmodgenili mrudebi asrulebs saerTo orientiris rols 

velis daZabulobis albaTuri mniSvnelobebisaTvis. gavrcelebis 

mrudebi, romlis nimuSi warmodgenilia Ume-20 naxazze, Seesabameba 

gadamcemi antenis sxvadasxva efeqtur h1 simaRles (37,5-dan 1200 m-de) da 

10 m simaRlis mimReb antenas, amasTanave gadamcemi antenis efeqturi 

simaRlis yoveli momdevno mniSvneloba ormagdeba wina 

mniSvnelobasTan SedarebiT. saxmeleTo trasebis mrudebi Seesabameba 

∆h=50 m-s. 

 konkretuli trasisaTvis velis daZabulobas angariSoben 

formuliT 

   E=E0(R,F, h1,T) + P – 30 + G(α) + Kh2 + K∆h + Kterra + K0(θ) +K∆N ,                            ( 2)  

sadac: P _ gamosxivebuli simZlavrea, db-Si (vt-Si); G(α) _gadamcemi 

antenis gaZlierebis koeficientia decibelebSi im mimarTulebiT, 

romelic ganisazRvreba   α  kuTxiT; K∆h  _ adgilmdebareobis 

araTanabrobis xarisxze damokidebuli koeficientia decibelebSi; Kh2 

_ mimRebi antenis simaRleze da miRebis zonaSi adgilmdebareobis 

Taviseburebebze damokidebuli koeficientia decibelebSi; Kterra _ im 

punqtebis procentul raodenobaze damokidebuli koeficientia 

decibelebSi, romlebisTvisac velis daZabuloba aRemateba 

prognozirebad dones; K0 _ koeficientia decibelebSi, romelic 

damokidebulia adgilmdebareobis gamWol θ kuTxeze (gradusebSi); K∆N 

_ koeficientia decibelebSi, romelic iTvaliswinebs klimatur zonebs. 

gadamcemi antenis efeqturi simaRle h1  (nax. 21) ganisazRvreba rogorc 

antenis simaRle adgilmdebareobis saSualo donidan gadamcemidan 3...15 

km-is areSi mimRebis mimarTulebiT (venis xelSekrulebiT gasaSualoe- 

bis area 1...15 km).                                                              

                                                         h1 = hn – hm ,                                                                 ( 3 )  
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sadac: h1 _ centraluri antenis efeqturi simaRlea metrebSi; hn _ 

antenis fizikuri simaRlea zRvis donidan (metrebSi); hm _ 

adgilmdebareobis saSualo simaRlea metrebSi. 

adgilmdebareobis saSualo simaRle 

                                        48  

                                                         hm = ∑  /49 .                                                            ( 4 )  
                                                                     i=0  

 

 

 



 80

 

 h1-is gamosaTvlelad gamoyenebuli unda iqnas simaRleebi 

(3000+250i) metri gadamcemidan mimRebis mimarTulebiT. mokle 

trasebisaTvis (10 km-ze naklebi) simaRleTa "swrafi" cvlilebisas 

rekomendirebulia simaRleTa aTvlis bijis Semcireba. Tu trasa 

gadamcemidan mimRebamde 15 km-ze naklebia, maSin mxedvelobaSia misaRebi 

mxolod realuri manZili mimRebamde.  

 gadamcemi antenis efeqturi h1 simaRlisaTvis, rodesac 0<h1<37,5 m, 

velis daZabuloba gadamcemidan x manZilze aiReba iseTive, rogorc 37,5 

m simaRlisaTvis (x + 25 - 4,1√h1) km manZilze. es procedura samarTliania 

iseTi manZilebisaTvis, romlebic radiohorizontis gareT gadis da 

romlebic ganisazRvreba rogorc 4,1√h1  km. ufro mokle 

manZilebisaTvis velis daZabulobis mniSvnelobaTa misaRebad saWiroa: 

 1. gamoTvlil iqnas sxvaoba h1 simaRlis transhorizontaluri 

trasebis Sesabamis velis daZabulobasa da im mniSvnelobas Soris, 

romelic gadaRebulia mrudis saSualebiT 37,5 m simaRlisa da imave 

manZilisaTvis. 

 G2. wina punqtis mixedviT gamoTvlili sxvaobis absolutur 

mniSvneloba gamoakldes h1 =37,5 m-saTvis mrudis mixedviT gamoTvlili 

velis daZabulobis mniSvnelobas realurad gansaxilveli 

manZilisaTvis. 

 yovelive es SeiZleba gamoisaxos Semdegi gamosaxulebiT:  

         E((x + 25 - 4,1 √h1 ), 37,5)                                     x≥4,1√h1 – saTvis 

E(x,h1) =                                                                                                                                 ( 5 )      

                  E(x, 37,5) -E(4,1√h1,  37,5 + E(25,  37,5))            x<4,1√h1 -saTvis 

                 

sadac E(x,h1) velis daZabulobaa (db (mkvt/m)) x (km) manZilisaTvis da 

gadamcemi antenis efeqturi h1  (m) simaRlisaTvis.  

 gadamcemi antenis efeqturi h1  simaRlisaTvis, romelic aRemateba 

1200 m-s, gadamcemidan x manZilze velis daZabuloba aiReba iseTive, 

rogorc  mrudiT  gansazRvruli  velis  daZabuloba  h1 = 1200  m-

saTvis (x+140-4,1√h1) km manZilze, rac samarTliania radiohorizonts 

(4,1√h1 km) gacilebuli manZilebisaTvis.  ufro mokle manZilebisaTvis 

velis daZabulobis gamosaTvlelad saWiroa: 
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 1. gamoTvlil iqnas sxvaoba h1 simaRlis transhorizontaluri 

trasebis Sesabamis velis daZabulobasa da im mniSvnelobas Soris, 

romelic gadaRebulia mrudis saSualebiT 1200 m simaRlisa da imave 

manZilisaTvis. 

 G2. wina punqtis mixedviT gamoTvlili sxvaobis absolutur 

mniSvneloba daematos h1 =1200 m-saTvis mrudis mixedviT gamoTvlili 

velis daZabulobis mniSvnelobas realurad gansaxilveli 

manZilisaTvis. 

 es gamoisaxeba Semdegi gamosaxulebiT:  

                                                                                   

          E((x + 140 - 4,1 √h1 ),  1200)                      x ≥ 4,1√h1 – saTvis 

E(x,h1) =                                                                                                                                 ( 6)       

                     E(x, 1200) -E(4,1√h1,  1200 + E(140,  12000))       x < 4,1√h1 -saTvis 

                 

 velis daZabulobis miRebuli mniSvneloba ar unda AaRematebodes 

velis daZabulobas Tavisufali sivrcisaTvis:  

                      EI-rec.Spase = 77,2 + P – Lg (R) ,  db (mkvt/m) ,                                              ( 7 )  

sadac P _ gamosxivebuli simZlavrea decibelebSi - db (vatebSi _ vt). 

 gadamcemi antenis efeqturi simaRlis uaryofiTi 

mniSvnelobebisaTvis aucilebelia Semasworebeli koeficientis 

gamoyeneba, romelic damokidebulia adgilmdebareobis gamWol kuTxeze. 

im SemTxvevaSi, rodesac arsebobs adgilmdebareobis cifruli ruqa, 

gadamcemis mier uzrunvelyofili gamWoli kuTxe gadamcemi antenis 

efeqturi simaRlis uaryofiTi mniSvnelobebisaTvis unda gamoiTvalos 

nebismier SemTxvevaSi. Semdeg ki egreT wodebuli koreqciis 

koeficientis mrudis saSualebiT miiReba Sesabamisi Semasworebeli 

(makoreqtirebeli) koeficienti. im SemTxvevaSi, rodesac ar arsebobs 

monacemTa baza, maSin Semasworebeli koeficientis miaxloebiTi 

mniSvneloba SeiZleba gamoiTvalos antenis efeqturi simaRlis 

angariSidan, romlis saSualebiTac vlindeba adgilmdebareobis 

gamWoli kuTxe. 

 adgilmdebareobis gamWoli kuTxe mocemuli gadamcemisaTvis, 

romlis antenis efeqturi simaRlea h (m) (h uaryofiTia) tolia 

                                               θ = arc tg (h / 9000).                            ( 8 )  
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 adgilmdebareobi� araTanabrobis xarisxi ∆h ganisazRvreba 

rogorc sxvaoba iseT simaRleebs Soris, romlebic 10 da 90%-iT 

aRemateba gadamcemidan mimRebis mimarTulebiT trasis 10-dan 50 km-de  

sigrZis monakveTs. Tu gadamcemsa da mimRebs Soris trasis sigrZe 50 

km-ze naklebia, maSin angariSisas gaTvaliswinebuli unda iqnas 

mxolod realuri (namdvili) manZili mimRebamde. saxmeleTo 

trasebisaTvis gavrcelebis mrudebi Cveulebriv aigeba ∆h=50 m-saTvis. 

Tu adgilmdebareobis araTanabrobis xarisxi gansxvavdeba 50 m-sagan, 

maSin velis daZabulobisaTvis SemoaqvT Semasworebeli 

(makoreqtirebeli) koeficientebi 80-dan 250 mhc-de da 450-dan 1000 mhc-

de. 

 80-dan 250-de mhc diapazonSi SeiZleba gamoyenebuli iqnas Semdegi 

formulebi:  

             d (R - 10) / 40,                                      Tu   10  ≤ R < 50 

             K =        d,                                                          Tu  50 ≤ R < 100          ( 9 ) 

             d/2 + (d – d/2)(200 – R)/100,                Tu   100 ≤ R < 200 

                           d/2,                                                        Tu  200 ≤ R      

 sadac:  

 

       d = 18,3 Lg ( ∆h / 50 )                                         ∆h > 50 – Tvis           

       d  =  10 Lg ( ∆h  / 50 )                                            ∆h < 50 - Tvis                      ( 10 )       

 

 450-dan 1000 mhc-de diapazonSi Semasworebeli koeficientis 

angariSisaTvis (9) gamosaxulebiT Catarebuli angariSis Sedegi unda 

gamravldes 1,5-ze. 

 adgilmdebareobis araTanabrobiT (∆h) gamowveuli Sesworebebi 

mniSvnelovan Secdomebs iwvevs Semdeg situaciebSi: 

 _ gavrcelebis areebi mniSvnelovnad gansxvavdeba 

horizontalurisagan; 

 _ gavrcelebis areebSi moqceulia Rrma velebi; 

 _ gavrcelebis areebi Seicavs adgilmdebareobis reliefis erT 

dominirebul araerTgvarovnebas ( magaliTad, mxolod erTaderT mTas). 

 es SemTxvevebi, rogorc wesi, iwvevs  ∆h-is gazrdas da 

xelSemSleli signalis velis daZabulobis Seufaseblobas. 
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 im SemTxvevaSi, rodesac garkveul zonebSi (magaliTad, miRebis 

mcire zonaSi) velis daZabulobis prognozirebisaTvis saWiroa maRali 

sizuste, maSin SeiZleba gaviTvaliswinoT Semasworebeli koeficienti, 

romelic damokidebulia adgilmdebareobis gamWol θ  kuTxeze. 

adgilmdebareobis gamWoli kuTxis sxvadasxva  Sesabamis Semasworebel 

koeficients  iTvaliswineben (2) formuliT angariSis Catarebisas da 

maT sixSireTa Zalze maRali (Zms) da ultramaRali (ums) 

diapazonebisaTvis pouloben Sesabamisad Semdegi formulebis 

gamoyenebiT: 

 

Kθ = 1,2 – 20 Lg ( √ (- 35,6 θ − 0,1)2 + 1  - 35,6 θ − 0,1 )        da 

                Kθ = 8 – 20 Lg ( √ (- 93,1 θ − 0,1)2 + 1  - 93,1 θ − 0,1 ),                            ( 11 ) 

sadac θ  _ adgilmdebareobis gamWoli kuTxea radianebSi. 

 velis daZabuloba damokidebulia rogorc mimRebi antenis 

simaRleze, aseve im adgilmdebareobis xasiaTze, romelic akravs mas 

(soflis, gareubnis, qalaqis zonebi). mimRebi antenis simaRle 

ganisazRvreba rogorc antenis dayenebis wertilSi misi gamosxivebis 

centris simaRle adgilmdebareobis donesTan SedarebiT. (2) 

gamosaxulebis mixedviT velis daZabulobis gamosaTvlelad mimRebi 

antenis 1,5-dan 40 m-de (1,5 ≤ h2 ≤ 40 m) simaRlis SemTxvevaSi 

Semasworebeli Kh2  koeficienti ganisazRvreba formuliT 

               Kh2 = (c 20 Lg ( h2 / 10 )) /6,     db                       ( 12 )  

sadac c –s mniSvnelobebi mocemulia me-10 cxrilSi.  

 

 cnobilia, rom velis saSualo daZabuloba sxvadasxva klimatur 

regionSi sxvadasxvaa. SeimCneva velis saSualo daZabulibasa da 

dedamiwis zedapiridan atmosferos 1-el kilometrze refraqciis inde- 
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qsis gradients Soris korelacia (kavSiri). Tu refraqciis ∆N 

koeficienti gansaxilveli regionisaTvis mniSvnelovnad gansxvavdeba 

40-sagan, maSin velis daZabulobis gamosaTvlelad saWiroa Sesabamisi 

Semasworebeli koeficientis gaTvaliswineba.  

                                           K∆N = 0,5 ( ∆N – 40 )       db.                       ( 13 )  

 momsaxurebis zonis prognozirebis meTodebis daniSnuleba imaSi 

mdgomareobs, rom uzrunvelyofili iyos miRebis pirobebis mudmivoba 

mTel mocemul areSi da ara marto romelime calkeul wertilSi. 

aseTi mudmivoba ki damokidebulia gansaxilveli zonis zomebze. 

 im SemTxvevaSi, rodesac radiotrasis erTi bolo fiqsirebulia, 

xolo meore _ moZravi (magaliTad, fiWuri kavSiris SemTxveva), maSin 

danakargebi trasaze mudmivad icvleba moZravi bolos 

adgilmdebareobis cvlilebasTan erTad gareSe zemoqmedebaTa Yyvela 

mravalsaxeobis Sesabamisad. mosaxerxebelia am zemoqmedebaTa dayofa 

sam ZiriTad kategoriad: 

 clilebebi, romlebic dakavSirebulia mravalsxivur gavrcele-

basTan. signalis cvlilebebi xdeba talRis sigrZis Sesabamis 

manZilebze mravalsxivuri gavrcelebis efeqtTan kavSirSi (magaliTad, 

dedamiwis zedapiridan, Senobebidan da sxva obieqtebidan arekvlis 

gamo). 

 cvlilebebi, romlebic dakavSirebulia dedamiwis zedapirze 

arsebul lokalur dabrkolebebTan. am SemTxvevaSi signalis 

cvlilebebi xdeba dedamiwis zedapirze arsebuli lokaluri 

dabrkolebebis (magaliTad, Senobebi, SenobaTa masStabis Sesabamisi 

xeebi da sxva) gamo. es cvlilebebi, rogorc wesi, gacilebiT didia, 

vidre mravalsxivuri gavrcelebiT gamowveuli cvlilebebi. 

 trasis profilis TaviseburebebiT ganpirobebuli cvlilebebi.  

am SemTxvevaSi cvilebebi xdeba gavrcelebis mTel trasaze 

geometriul cvlilebaTa  (magaliTad, gorakebis arseboba da sxva) 

gamo. mTlianobaSi, Tu ar gaviTvaliswinebT Zalian mokle trasebs, am 

cvlilebebis masStabi gacilebiT metia vidre dedamiwis zedapirze 

arsebuli dabrkolebebiT gamowveuli cvlilebebi. 

 moZravi bolos (obieqtis) adgilmdebareobis aramudmivoba 

Cveulebriv fasdeba  100x200 m zomis marTkuTxa zonebisaTvis. zogjer 

ayeneben agreTve damatebiT pirobas, rom zona iyos brtyeli. 



 85

 unda aRiniSnos, rom sixSireTa zolis 1,5 mhc siganis 

farTozolovani cifruli sistemebis SemTxvevaSi Sesabamisi signalebi 

analogur sistemebTan SedarebiT naklebad ganicdis cvlilebebs. 

 koeficienti Kterra, romelic damokidebulia miRebis punqtebis 

mocemul procentze, gamoiTvleba gamosaxulebiT          

                                2,51551 + 0,802853 √LgT  + 0,010328 LgTL 

Kterra=0,5400653357 + ( LgT –                                                                                                 ). 

                                                      1 + 1,43278 √LgT + 0,189269 Lg T + 0,001308 LgT√LgT      

                                                                                                                                              ( 14 ) 

 300 mhc-ze maRali sixSireebisa da ∆h > 50 m-Tvis Kterra  

koeficientis napovni mniSvneloba unda gamravldes LLg ( ∆h / 5) –ze.  

 unda aRiniSnos, rom (2) gamosaxulebiT gamoTvlili da 

sxvadasxva trasebisaTvis gazomili velis daZabulobis mniSvnelobebi 

mcired gansxvavdeba erTmaneTisagan. 

 

21. dafarvis zonebis angariSis meTodika signalis velis 

daZabulobis determinirebuli modelis safuZvelze 

 

determinirebuli meTodebi moiTxovs sabazo da saabonento 

sadgurebs Soris trasis profilis agebas kavSiris damyarebis yoveli 

SesaZlo poziciisaTvis da praqtikuli danarTebisaTvis _ agreTve 

gamoTvlebis avtomatizacias gis-is gamoyenebiT adgilmdebareobis 

cifruli rukebis safuZvelze. velis daZabulobis prognozirebis 

meTodi efuZneba difraqciis zogad Teorias da igi iTvaliswinebs 

erTi an ormwvervaliani adgilmdebareobis  dabrkolebiT gamowveul 

difraqciul danakargebs.  

 Tavdapirvelad monacemTa kartografiuli bazis daxmarebiT  

unda aigos gadamcemisa da mimRebis antenebs Soris arsebuli trasis 

profili (nax. 22). Tu morfologia (tye, nagebobebi da sxva) araa 

cnobili, maSin 1000-dan (d_1000) m-de arsebul simaRleebs unda 

daematos 10 m. angariSisas saWiroa h0(x) sididis gaTvaliswineba (nax. 

22).  

                              h0(x) = (x (d –x )) /17000000 ,  m                          ( 15 )  
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 formula samarTliania dedamiwis eqvivalenturi radiusisaTvis, 

romelic dedamiwis namdvili radiusis 4/3- ia. 

 h1  da  h2  simaRleebi da frenelis zonebi r1(x)-dan r3(x)-de unda 

ganisazRvros Semdegnairad:  

                         h1 = hM1 – (h1 + ( hR – h1) a / ( a + b + c ));                                               ( 16 ) 

                         h2 = hM2 – (h1 + ( hR –hT ) ( a +  b ) / (  a + b + c ));                                ( 17 ) 

                        ri(x) = _√x ( ki – x ) λ / a      = _ 17300√x (ki – x ) / ƒa   ,                        ( 18 ) 

                          i = 1, 2  da  3;    k1 = a,   k2 = b   da k3 = c,  

sadac λ _ talRis sigrZea. formulebSi yvela sidide warmodgenili 

unda iyos sabazo erTeulebSi (trasis sigrZe _ metrebSi, sixSire _ 

hercebSi).  

 SevniSnoT, rom erTi dabrkolebis SemTxvevaSi aucilebelia 

mxolod h-isa da frenelis r1(x)  da  r2(x) zonebis gamoTvla. 

 mwvervalian dabrkolebebze difraqciuli danakargebis 

gaTvaliswinebiT velis daZabulobis gamosaTvlelad  saWiroa Semdegi 

pirobebis dacva:   

1. trasaze ar unda iyos   araumetes ori mwvervalisa. 
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2. ar unda gadaifaros frenelis pirveli zona T  da  M1,  M1 da   

M2,  M2  da  R  monakveTebze. 

   3. winaRobis maqsimaluri sigane (M1 da  M2) ar unda aRematebodes  

d/20 –s. 

 Tu es pirobebi sruldeba, maSin  difraqciuli danakargebi, 

romlebic erTi dabrkolebiTaa ganpirobebuli, SeiZleba gamoiTvalois 

Semdegi formuliT:  

            aM = 6,4 + 20 Lg (√ ν2  +  1   + ν ),   db.                    ( 19 )  

 Tu  aM  aRemateba  40  db_s,  maSin  Semdgomi angariSisas unda 

gamoviyenoT 40 db: 

    ν = h√2 ( a + b ) / λab = 8,16x10-5 h √ƒ( a + b) / ab ,                                      ( 20 )  

sadac h,  a  da  b parametrebi ganisazRvreba 23-e naxazis Sesabamisad. 

 Tu ν < _1- ze, maSin Semdgom angariSebSi unda gamoviyenoT ν= _1.  

 h simaRle gamoiTvleba formuliT:  

                                  h = hM  - ( h1 + a ( hR – hT ) / ( a + b )) .                                 ( 21 )  

 amasTan h SeiZleba iyos uaryofiTi (pirdapiri xedvis xazis qveS 

T-dan  R-mde).  

 ori dabrkolebiT gamowveuli difraqciuli danakargebi (nax. 24) 

gamoiTvleba Semdegi meTodikis Sesabamisad.    
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 ganisazRvreba ZiriTadi (mTavari) winaRoba:  

 Tu  h1√ (a + b) c  �  h2√ (a + b) a   ,  maSin M1 - ia mTavari winaRoba; 

      Tu  h1√ (a + b) c  <  h2√ (a + b) a   ,  maSin M2 – ia  mTavari winaRoba.  

 mTavari dabrkolebis difraqciuli danakargebi aM1  iangariSeba 

iseve, rogorc erTi dabrkolebis SemTxvevaSi. 

 meore dabrkolebis difraqciuli aM2  danakargebi gamoiTvleba 

iseve, rogorc igi gamoiTvleboda im SemTxvevaSi, rodesac radioxazi 

ZiriTadi dabrkolebidan meore dabrkolebis gavliT gaivlida 

Sesabamis radiosadguramde. 

 24-e naxazze M1 aRniSnavs ZiriTad dabrkolebas, xolo M2 _ 

meorads. me-20 gamosaxulebis mixedviT νM1–is gansasazRvravad 

aucilebelia a, (b + c) da h1, xolo νM2–is gamosaTvlelad  _ b,  c  da  h′2 

mniSvnelobebis gamoyeneba, sadac h′2 = h2 – c h1 / (b + c). 

 miRebis wertilSi velis daZabuloba 

                                          E = ETs – aM1 – aM2 ,                                ( 22 )  
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sadac ETs – Tavisufali sivrcis velis daZabulobaa (ETs = 107 – 20Lg 

d). aM1 da aM2 _ difraqciuli danakargebia pirvel da meore 

dabrkolebaze.  

 

22. dafarvis zonebis angariSis meTodika signalis 

velis daZabulobis difraqciuli analitikuri 

modelis safuZvelze 

 

 difraqciuli analitikuri modeli damuSavebulia moZravi 

kavSiris sistemebisaTvis specialurad saqalaqo da sagareubno 

trasebze milevebis angariSisaTvis. eleqtrokavSiris saerTaSoriso 

kavSiris mier rekomendirebuli okumura-xatas statistikuri 

modelisagan gansxvavebiT difraqciuli modeli iZleva gacilebiT 

farTo diapazonSi (2000...2200 mhc-de) angariSis Catarebis saSualebas 

sabazo sadguridan saabonento sadguris daSorebisas ramdenime aseuli 

metridan ramdenime kilometramde da sabazo sadguris antenis 

dayenebis sxvadasxva simaRlisaTvis. upirveles yovlisa, modelis 

gankuTvnilia daxurul trasebze angariSis Casatareblad, anu im 

SemTxvevisaTvis, rodesac saabonento sadgurSi miRebuli signali 

warmoadgens mravali arekvlili signalis rTuli interferenciis 

Sedegs. SeiZleba iTqvas, rom difraqciuli modeli iZleva miRebis 

wertilSi signalis gasaSualebuli mniSvnelobebis angariSis 

saSualebas qalaqis reliefis xasiaTze damokidebulebiT.  

 trasaze milevebis angariSisaTvis sawyis monacemebs warmoadgens 

(nax. 25): muSa sixSire ƒ (mhc) da misi Sesabamisi talRis sigrZe λ (m), 

saabonento da sabazo sadgurebs Soris manZili R (m), quCebis saSualo 

sigane w (m), SenobaTa sigane wh = d – w, sabazo sadguris antenis 

dakidebis simaRle SenobaTa saSualo simaRlesTan mimarTebaSi ∆hh (m), 

saabonento sadguris saSualo ∆hm (m) "Cadableba" ("CaRrmaveba") 

garSemo arsebuli Senobebis saSualo simaRlesTan SedarebiT.  

 SenobaTa simaRle SeiZleba ganisazRvros sarTulebis 

raodenobiT (iTvleba, rom erTi sarTulis simaRlea 3 m). maSin 

oTxsarTuliani saxlis simaRle iqneba 12 m. Tu CavTvliT, rom 

saabonento sadguri (Cvens SemTxvevaSi mobiluri telefonis aparati) 

dedamiwidan 1,5 m simaRlezea, maSin quCebisaTvis, romlebzec 

aSenebulia oTxsarTuliani Senobebi, ∆hm=10,5 m-s. TormetsarTuliani 

ganaSenianebisaTvis ki _ ∆hm=34,5 m-s. quCebis sigane w da maT Soris 
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manZili d mniSvnelovnad gansxvavdeba erTmaneTisagan qalaqis 

sxvadasxva raionebSi. 

 

 radiokavSiris trasaze (rt) jamuri danakargebi warmoadgens sami 

komponentis jams:        

                            Wrt = W0 + Wnl + Wmd ,                                                  ( 23 ) 

sadac:  W0  _ milevaa  Tavisufal sivrceSi gavrcelebisas;  Wnl  _ 

milevaa uaxloesi saabonento sadguris Sesabamisi Senobis saxuravidan 

difraqciisas;  Wmd  _ brtyeli talRebis mravaljerad difraqciasTan 

dakavSirebuli milevaa. isini gamowveulia trasaze Senobebis mTeli 

rigis arsebobiT.  

  pirveli da meore procesebis meqanizmi kargadaa cnobili da  W0 

da  Wnl  komponentebi SeiZleba SedarebiT martivad aRiweros 

analizurad. ase magaliTad, danakargebi, romlebic dakavSirebulia 

sferuli talRis Tavisufal sivrceSi gavrcelebasTan, tolia 

                                                   W0 = _ 10 Lg ( λ / 4πR )2 ,                                                   ( 24 ) 
saidanac Cans, rom W0  damokidebulia talRis λ  sigrZesa da R 

manZilze. saxuravebidan quCis savali nawilisaken difraqcia SeiZleba 

warmovadginoT ori cilindruli talRis saSualebiT, romlebic 

gamosxivdeba Senobis saxuravis napirebidan. Wnl –s gansazRvraven 

difraqciis geometriuli Teoriis safuZvelze: 

                                                   Wnl = _ 10 Lg (2λ / r θ2(2π+θ)2) ,                                     ( 25 )  
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sadac       θ  =  arc tg ( ∆hm  / x )    _   madifragirebeli  sxivis  dacemis  

kuTxea; x   _  manZilia saabonento sadguridan marcxena saxlis 

kedlamde ( 0 < x < w ) da r = √ (∆hm)2 + x2   _ manZilia saabonento 

sadguridan marcxena saxlis saxuravamde (ix. nax. 25). (25) 

gamosaxulebaSi mamravli ½, rac iZleva im talRebis Sekrebis 

gaTvaliswinebis saSualebas, romlebic marcxena Senobis saxuravze 

sxva mosul (maT Soris mopirdapire kedelTan gafantvis Sedegad 

warmoqmnil) talRebTan difraqciis Sedegad warmoiqmna. 

 gacilebiT rTulia SenobaTa rigis SemTxvevaSi (nax. 26, 27 da 28) 

talRebis difraqciiT gamowveuli  milevis angariSi. am SemTxvevaSi 

gamoTvlaTa Sedegebi Semdegi saxisaa:  

                                                Wmd = _ 10 Lg (Q2
m) ,                            ( 26 )  

sadac Qm  _ ekranebis (sabazo da saabonento sadgurebs Soris 

arsebuli saxlebis) m raodenobaze, sabazo sadguris antenis dakidebis 

∆hb simaRleze, quCebs Soris saSualo d manZilze da talRis 

λ sigrZeze damokidebuli rTuli funqciaa. Qm_is zogadi gamosaxuleba 

mniSvnelovnad martivdeba sabazo sadguris antenis dakidebis sami 

praqtikulad saintereso SemTxvevisaTvis:  

 1.sabazo sadguris antena moTavsebulia uSualod SenobaTa saxuravebis 

doneze (nax. 26). DD 
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 aseTi SemTxveva damaxasiaTebelia iseTi raionebisaTvis, 

romlebic erTi simaRlis erTnairi tipis SenobebiTaa ganaSenianebuli. 

sabazo sadguris antenis SenobaTa saxuravebis doneze  dayenebisas 

∆hb=0. vsazRvravT R=md. aseT pirobebSi  

                      Qm = 1/m = d/R  .                             ( 27 )  
 trasaze signalis milevisaTvis vRebulobT Semdeg 

gamosaxulebas:  

    Wtr = _ 10 Lg ( λ / 2√ 2 πR )2 _ 10 Lg (2λ/r θ2(2π + θ)2) _ 10 Lg(d/R)2  .            ( 28 ) 
  

 (28) _e gamosaxulebaSi pirveli W0  SesakrebSi Setanilia 

Semasworebeli koeficienti 1/√2 , romelic iTvaliswinebs antenis 

gamosxivebis ZiriTadi foTolakis struqturis cvlilebas. 

metnaklebad damaxasiaTebeli SemTxvevisaTvis, rodesac ∆hm = 10,5 m, w = 

30 m, d = 80 m,  cnobilia trasaze danakargebis saangariSo formula:  

                Wtr = 40 Lg  ( R ) + 30 Lg ( ƒ) + 49 ,     db                 ( 29 ) 
 

sadac R gamosaxulia km-Si, xolo sixSire ƒ _ mhc-ebSi. amrigad, mileva 

izrdeba rogorc manZilis me-4  da sixSiris me-3  xarisxi.  

 2. sabazo sadguris antena aweulia SenobaTa saxuravebis mimarT 

(nax. 27).  

 im SemTxvevaSi, rodesac antena Senobis saxuravebidan aweulia 

Tundac ramdenime metris simaRleze, maSin Qm-is gamosaxulebas 

warmoadgenen Semdegi saxiT:  

                                   Qm ≈ 2,35 ( ∆hb√d / R√λ )0,9 .                                            ( 30 ) 

mileva trasaze gamoiTvleba formuliT:  

Wtr = _10 Lg( λ / 4πR )2 _10 Lg(2λ/r θ2(2π + θ)2) _10 Lg(2,352(∆hb√d /R√λ )1,8). 

                                                                                                                                  ( 31 ) 

 magaliTad, im SemTxvevaSi, rodesac ∆hm =10,5 m, w=30 m, d= 80 m, 

miviRebT:  

             Wtr = 38 Lg ( R ) _ 21 Lg ( ƒ )  _ 81,5    db.                  ( 32 )  

 rogorc (32)-dan Cans, mileva daaxloebiT izrdeba rogorc 

manZilis meoTxe da sixSiris meore xarisxi.  
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 3. sabazo sadguris antena moTavsebulia saxlis saxuravze dabla 

(∆hb < 0).  es mikrofiWebisaTvis gavrcelebuli SemTxvevaa, rodesac 

sabazo sadgurebis antenebs amagreben Senobebis kedlebze (nax. 28). 

 am SemTxvevaSi talRebis difraqciisa da arekvlis procesi 

ganpirobebulia quCis im saxlebis urTierTmopirdapire kedlebiT, 

sadacaa dayenebuli sabazo da saabonento sadgurebi.  

 sabazo sadguris antenis dakidebis me-3 SemTxvevisaTvis (ix. nax. 

28) milevis saangariSo gamosaxulebas aqvs Semdegi saxe: 

Wtr =  _ 10 Lg ( λ / 2√ 2 πR )2 _ 10 Lg (2λ/r θ2(2π + θ)2) _ 
 

                                       _ 10 Lg [(d/2π(R _ d))2 

4λ π2/√(∆h)2+ d2  (Ψ(2π + Ψ))2] ,                  ( 33 ) 

sadac Ψ= arctg (_∆hb / d). 

 (33)_e formula iZleva danakargebis angariSis saSualebas 

SenobaTa erTi an ramdenime rigis Semdeg daCrdilul areSi. amasTanave 

SesaZlebelia mezobel quCebSi ganlagebuli sabazo sadgurebis  mikro- 
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fiWebSi mocemuli sabazo sadguris mier warmoqmnili xelSeSlebis 

gansazRvra.  

 

23. personaluri radiogamoZaxebis sistemebi 

 

moZravi kavSiris momsaxurebaTa Tanamedrove bazari xasiaTdeba 

personaluri radiogamoZaxebis sistemebis (prgs) ganviTarebis maRali 

tempebiT, romelic harmoniulad erwymis radiokavSirisa da monacemTa 

gadacemis sistemebs. 

personaluri gamoZaxeba (peijingi) – satelekomunikacio  

momsaxurebaa, romelic uzrunvelyofs momsaxurebis zonis farglebSi 

calmxrivi informaciis usadeno gadacemas. daniSnulebis mixedviT 

prgs-ebi iyofa kerZo (dawesebulebis) da saerTo moxmarebis sistemebad. 

kerZo prgs uzrunvelyofs Setyobinebebis gadacemas lokalur 

zonebSi an SezRudul teritoriaze arsebuli abonentebis calkeuli 

jgufebisaTvis. rogorc wesi, aseT sistemebSi Setyobinebis gadacema 

dispetCerebis mier xorcieldeba marTvis pultidan saerTo moxmarebis 

satelefono qselebTan (smtq) urTierTqmedebis gareSe. 

saerTo moxmarebis prgs_is qveS igulisxmeba teqnikuri 

saSualebebis erToblioba, romelTa saSualebiTac smtq-is gavliT 

radioarxSi gadaicema SezRuduli moculobis Setyobineba. prgs_is  
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ganviTareba xorcieldeba smtq-Tan avtomaturi urTierTqmedebis 

teqnikis danergvis, anbanur-cifruli kodiT gamoZaxebebis 

(misamarTebis) da Setyobinebebis cifruli meTodebiT gadacemis 

gamoyenebis, gamtarunarianobisa da xelSeSlamdgradobis gazrdis,   

damaboloebeli mowyobilobebis miniaturizaciisa da maT mier 

eleqtroenergiis moxmarebis Semcirebis gziT. 

dReisaTvis aSS_is, didi britaneTis, iaponiisa da sxva qveynebis 

sxvadasxva firmebis mier muSavdeba erovnuli da kerZo prgs_is 

sxvadasxva mravalricxovani tipebi. prgs_is ganviTarebis sakvanZo 

faqtors warmoadgenda radiointerfeisis standartizacia. 

1978 wels pirvelad gamoqveynda kodis standarti  POCSAG (Post 

Office Code Standartiztion Group) da gacemuli iyo misi danergvis 

rekomendaciebi tonaluri Setyobinebebis gadacemisaTvis. 1979 wels 

gamoqveynda cifruli da anbanur-cifruli Setyobinebebis gadacemis 

POCSAG kodi 512 biti/wm siCqariT, romelic SemdgomSi gazardes 1200 

da 2400 biti/wm_mde. kodi POCSAG ITU-R_ma daamtkica 1982 wels (584-e 

rekomendacia). dReisaTvis ki aRniSnuli kodi gamoiyeneba arsebuli 

prgs_ebis umravlesobaSi. 

prgs qselis funqcionalur ganviTarebaze, SetyobinebaTa 

gadacemis siCqaris gazrdaze da, agreTve, nacionaluri prgs_ebis 

transnacionalur qselebSi integraciaze arsebulma moTxovnebma 

gamoiwvia prgs-is saerToevropuli standartis Seqmna ETSI_is 

farglebSi, romelsac ERMES (European Radio Messaging System) ewoda da 

romelic mowonebuli iyo 1992 wels. 

ERMES standartis prgs-ebis ZiriTadi Rirsebebia:  

• yvela evropuli qveynisaTvis saerTo qseli da saerToevropuli 

roumingi; 

• saerTo radiointerfeisi, romelic uzrunvelyofs qselis maRal 

tevadobas sxvadasxva saxis Setyobinebis gadacemisas, maT Soris 

sixSireTa viwro zolSi gadasacemi teqsturi Setyobinebebis 

CaTvliT; 

• personaluri radiogamoZaxebis mimRebebis saerTo (erTiani) 

specifikacia. 

ERMES standarti iTvaliswinebs agreTve POCSAG standartis 

prgs_sTan integraciis SesaZleblobas. 
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prgs_ebis ganviTarebis axal mimarTulebas warmoadgens firma 

Motorola_s mier damuSavebuli FLEX kodi da masze dafuZnebuli prgs. 

FLEX_ze dafuZnebuli prgs_is ZiriTad upiratesobebs POCSAG_ze 

dafuZnebul prgs_Tan SedarebiT warmoadgens: SetyobinebaTa gadacemis 

gazrdili siCqare, sistemis meti moculoba, arxebis 

xelSeSlamdgradobis gazrdili maxasiaTeblebi da peijeris muSaobis  

ufro ekonomiuri reJimis uzrunvelyofa. Motorola_s mier 

damuSavebulia peijerebi, romlebic muSaobs samive _ POCSAG, ERMES 

da FLEX standartebze. 

 

24. usadeno telefonebis sistemebi 

 

saerTo moxmarebis usadeno telefonebis (ut) (Cordles Telephony - 

CT) sistemebi mniSvnelovan konkurencias uwevs fiWuri kavSiris 

sistemebs. Tavdapirvelad ut_ebis sistemebi orientirebuli iyo 

SezRuduli farTis binebisa da ofisebisaTvis. SemdgomSi ki isini 

imdenad ganviTarda, rom maT SeiZines saerTo moxmarebis funqcia. 

1985 wels CEPT_ma warmoadgina ut-is pirveli standarti CT1, 

romelic gaTvaliswinebuli iyo 900 mhc diapazonisaTvis 40 

dupleqsuri sixSirulad gancalkevebuli (dayofili) arxiT. analogur 

sistemebSi salaparako Setyobinebebis gadacemis dabali xarisxisa da 

saubrebis saidumloebliobis dacvis ararsebobis gamo Seiqmna  

cifruli usadeno sistemebis damuSavebis aucilebloba. axali 

standarti, romelmac CT2_is saxelwodeba miiRo, SemuSavebuli iyo 

did britaneTSi, romelic uzrunvelyofda saubrebis 

konfindencialobasa da xmovani Setyobinebebis miRebis ukeTes xarisxs 

CT1-Tan SedarebiT. CT2 standartSi gamoyenebulia sixSireTa 864...868 

mhc diapazoni da dupleqsuri gadacema arxebis droiTi dayofiT. CT2 

standarti safuZvlad iqna miRebuli Telepoint sistemebis Seqmnisas, 

romlebic gankuTvnilia saerTo moxmarebis satelefono qselSi 

nebismieri abonentis SeRwevisaTvis qalaqSi dayenebuli radioportebis 

saSualebiT. radiointerfeisis CT2 protokoli damtkicebulia ETSI_is 

mier da misi aRniSvnaa ETS-300131. 

1992 wels ETSI_m miiRo usadeno telefoniis saerToevropuli 

DECT sistemis standarti ETS-300175, romelic gankuTvnilia xmovani  
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Setyobinebebisa da monacemebis gadacemisaTvis sixSireTa 1880...1900 mhc 

diapazonSi. 

aSS_Si kompania Bellcore_is mier damuSavebuli iqna PACS 

standartis saerTo SeRwevis usadeno kavSiris sistema, romelic 

muSaobs FCC_is mier kavSiris personaluri qselebisaTvis gamoyofil 

sixSireTa 1850...1910 mhc da 1930...1990 mhc diapazonebSi. funqcionaluri 

daniSnulebis mixedviT PACS standarti DECT_is analogiuria, magram 

igi orientirebulia aSS_Si miRebul sixSireTa speqtris ganawilebasa 

da personaluri kavSiris ganviTarebis koncefciaze, romlebic  

gansxvavebulia evropulisagan. 

portatuli telefonebis gamoyenebaze dafuZnebuli kavSiris 

usadeno sistema, romlis aRniSvnaa PHS, damuSavebulia da 

warmatebiTaa danergili iaponiaSi. PHS uzrunvelyofs ormxriv 

usadeno kavSirs qselis mikrofiWuri arqiteqturis sazRvrebSi. PHS-Si 

gamoyenebulia arxebis droiTi da gadacemisa da miRebis reJimebis 

droiTi dupleqsuri gancalkevebis principebi. aRniSnuli standartis 

samuSao sixSiris diapazonia 1895...1918 mhc. 

ufro dawvrilebiT ganvixiloT DECT standartis Sesabamisi 

usadeno telefonebis saerToevropuli sistemis maxasiaTeblebi. DECT 

(Digital European Cordless Telecommunications) standarti ETSI_ma gamoaqveyna  

1992 wels, xolo am standartis Sesabamisi pirveli komerciuli siste-

mebi gamoCnda 1993 wels. Tavdapirvelad isini ZiriTadad warmoadgenda 

usadeno dawesebulebebis ass_ebis (dass) agebis saSualebasa da  

agreTve saxlis usadeno telefonebis aparatebs. SemdgomSi gamoCnda 

DECT_is sxva variantebi, romlebic muSavdeboda jer kidev standartis 

Seqmnis procesSi. maT SemadgenlobaSi Sevida: adgilobrivi 

radiokavSiris sistemebis saSualebebi (Radio in the Local Loop - RLL); 

sistemebi, romlebic uzrunvelyofs SezRuduli mobilurobis mqone 

abonentebis usadeno SeRwevas saerTo moxmarebis qselebSi (Cordless 

Terminal Mobility - CTM); saSualebebi, romlebic DECT aparaturas aZlevs  

fiWur qselebTan (magaliTad, GSM-Tan) muSaobis saSualebas. 

DECT standarti damuSavebulia Ria sistemebis urTierTqmedebis 

etalonuri modelis Sesabamisad. standartis Taviseburebas warmoa-

dgens kavSiris sistemebis erT teritoriaze "Tanaarsebobis" garantiis 

SesaZlebloba maTi muSaobis koordinaciisa da sixSireTa dagegmarebis  



 98

aucileblobis ararsebobis dros, rac saWiroa Cveulebrivi fiWuri 

qselebisaTvis. DECT standarti iqmneboda radiokavSiris rTuli 

sistemis _ usadeno dass_is agebisaTvis. usadeno dass_is sivrce 

xasiaTdeba trafikis maRali simkvriviTa da kavSiris xarisxisa da 

konfidencialobisadmi wayenebuli mkacri moTxovnebiT. signalis 

cifrul formaSi gadasayvanad DECT sistema gardaqmnis algoriTmad 

iyenebs adaptur dikm_s (adikm), romlis siCqarea 32 kbiti/wm, rac 

uzrunvelyofs xmis gadacemis iseTive xarisxs, rogoric aqvs 

standartul stacionalur qsels. 

DECT standartis sistemebi muSaobs sixSireTa 1880...1900 mhc  

diapazonSi, romelic dayofilia 10 sixSirul arxad. TiToeul 

sixSirul arxSi monacemebi gadaicema ciklurad 24 saarxo intervalSi 

(si), anu gamoiyeneba arxebis droiTi dayofis (gancalkevebis) principi. 

si-is pirvel naxevarSi xorcieldeba sabazo sadguridan portatuli 

mowyobilobisaken gadacema, meore naxevarSi ki – miReba sawinaaRmdego 

mimarTulebiT. maSasadame, am SemTxvevaSi gamoiyeneba dupleqsuri 

kavSiris organizeba arxebis droiTi dayofiT (TDD). TiToeuli 

salaparako arxi iyenebs si_ebis wyvils, riTac uzrunvelyofili xdeba  

120 salaparako arxis organizebis SesaZlebloba (nax. 29). 

arxebis arCevis meqanizmi, romelic cnobilia rogorc arxebis 

uwyveti dinamiuri amorCeva (Continuous Dynamic Chanel Selection - CDCS), 

sistemebis arakoordinirebuli muSaobis dros maT aZlevs "gverdi-

gverd" funqcionirebis saSualebas. DECT standartis nebismier 

portatul mowyobilobas gaaCnia 120-dan nebismieri arxis dakavebis 

saSualeba. im dros, rodesac SeerTebis damyarebaa saWiro, DECT_is 

portatuli mowyobiloba irCevs im arxs, romelic uzrunvelyofs 

saukeTeso xarisxis momsaxurebas. mas Semdeg, rac SeerTeba damyardeba, 

mocemuli mowyobiloba ganagrZobs diapazonis analizs da amis 

Sedegad Tu aRmoCndeba saukeTeso xarisxis uzrunvelmyofi arxi, igi 

gadaerTveba am ukanasknelze. Zveli da axali SeerTebebi droSia 

gadafaruli, rac uzrunvelyofs erTidan meore arxze SeumCnevel 

gadarTvas. DECT standartis sistemaSi CDSC-is gamoyenebis gamo 

saWiro araa sixSireebis dagegmareba. am problemis mogvarebas 

uzrunvelyofs portatuli mowyobiloba. 
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DECT-is standarti iTvaliswinebs dacvis iseT funqciebs, 

rogoricaa daSifvra da autentifikacia. evropaSi igi savaldebulo 

standartia.  aSS-Si DECT-is safuZvelze iqmneba im satelekomunikacio 

saSualebebis standarti, romlebic muSaobs FCC-s mier personaluri 

kavSiris sistemebisaTvis (PCS) gamoyofil sixSireTa 1850...1990 mgc 

diapazonSi. 

DECT-is standartis gamoyenebis ZiriTadi xerxebi warmodgenilia   

30-e, 31-e da 32-e naxazebze. 
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