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1. radiokavSiris sistemebi 
 

                     1.1. 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 arastan-

dartulia e.i. ganuwyvetliv cvalebadia. cvlilebebi damokidebulia 

droze da sixSireze. Tumca xandaxan radioxazebiT informaciis 

gadacema erTaderTi saSualebaa kavSirgabmulobis sistemebs Soris 

(magaliTad moZrav obieqtebTan kavSiri). 

kavSirgabmulobis urTierTdakavSirebul qselebSi (kuq) gamoiyene-

ba radiokavSiris sxvadasxva sistemebi: pirdapiri xedvis radiosare-

leo, trofosferuli, Tanamgzavruli, dekametrul talRebze momuSave, 

ionosferuli da sxva. 

calmxrivi radiokavSiris uzrunvelyofisaTvis (nax. 1.1.) wertili-

dan, saidanac xorcieldeba signalis gadacema, ganalageben radiogadam-

cem mowyobilobas, romelic Seicavs radiogadamcems (rg ("rpd")) da 

gadamcem antenas (a.g.), xolo wertilSi, sadac xorcieldeba signalis 

miReba - dgaven mimReb mowyobilobas, romelic Seicavs mimReb antenas 

(a.m.) da radiomimRebs (rm ("rpm")). mimReb-gadamcem mowyobilobas 

antenebi uerTdeba fideruli traqtebis meSveobiT (f). 

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 

SeuZliaT imuSaon erTidaigive sixSireze, amave sixSireze imuSaveben 

radiomimRebebi. radiogadamcemi CairTveba mxolod gadacemis dros. 

dupleqsuri radiokavSiris dros gadacema da miReba erTdroulad 

xorcieldeba. kavSirisaTvis gamoyofili unda iyos ori sxvadasxva 

sixSire sxvadasxva mimarTulebiT gadacemisaTvis. abonentebis radio-

gadamcemebi da radiomimRebebi CarTulia kavSiris mTeli drois 

ganmavlobaSi. 



 

 

1.2. telekomunikaciis radioxazebi 

 
 telekomunikaciis (eleqtrokavSiris) radioxazebSi (radiokavSi-

ris xazebSi) eleqtromagnituri talRebis gavrcelebis ares umravles 

SemTxvevaSi (kosmosur aparatebs Soris kavSiris saxeobis garda) 

warmoadgens dedamiwis atmosfero. 1.2 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 trofosferoSi da 20% _ stratosfe-

roSi. 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.  

 1.3 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 1.1 da 1.2 cxrilebSi. radiotalRebis diapazone-bad 

dayofa dadgenilia radiokavSiris saerTaSoriso reglamen-tiT (ITU-R). 

decimilimetrul talRebs (ix. cxrili 1.2) 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.  
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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 mauwyeblobi-

saTvis.  

 6 



 7

 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. 

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. 

 mokle talRebis diapazonSi muSaobs didi raodenobis 

radiomauwyeblobis sadgurebi, ramac SeiZleba gamoiwvios urTierT-

xelSeSlebi sadgurebs Soris. mokletalRiani radiokavSiris xazebis 

organizebisaTvis SeiZleba gamoyenebul iqnassixSireTa SezRuduli 

zolebi (araumetes 5...6 khc-isa). aseT zolebSi SeiZleba 3 an 4 

telefonisa da 6 telegrafis arxis organizeba. mcire gamtarunariano-

bisa 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 warmoad-

gens 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. 
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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.     

 

1.3. radiogadamcemi mowyobiloba 

 

funqcionaluri TvalsazrisiT radiogadamcemi mowyobilobis qveS 

igulisxmeba mowyobiloba, romelic gankuTvnilia radiosixSiruli 

signalis formirebisa da gadacemisaTvis. radiogadacemis funqciona-

lur kvanZebSi Sedis gadamtani sixSiris generatori da modulatori. 

rogorc wesi gadamtani sixSiris generatori da modulatori aigeba 

mravalarxiani sqemis mixedviT. garda amisa, gadamcemi mowyobilobebi 

(gansakuTrebiT mZlavri gadamcemebis) Seicaven mraval sxva sistemebs 

(kvanZebs): kvebis wyaros, gagrilebis, avtomaturi da distanciuri 

marTvis, signalizaciis, dacvis, blokirebis da sxva. 

radiogadamcemi mowyobilobebis ZiriTadi monacemebi pirobiTad 

SeiZleba daiyos or jgufad: energetikul da eleqrtomagnitur 

Tavsebadobis maCveneblebad. 

radiogadamcemi mowyobilobebis mniSvnelovan energetikul 

maxasiaTeblebs warmoadgenen nominaluri simZlavre da samrewvelo 

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

igulisxmeba antenaze miwodebuli energiis saSualo mniSvneloba 

radiosixSiruli cvlilebebis mTeli periodis ganmavlobaSi. 

samrwvelo margi qmedebis koeficienti warmoadgens nominaluri 
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simZlavris fardobas radiogadamcem mowyobilobaze miwodebul 

simZlavresTan Psr=P/Psr*100%. 

eleqrtomagnituri Tavsebadobis ZiriTad maCvenebels warmoadgens 

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, dadgenil sixSiresTan SedarebiT. 

gadamcemi sistemis mciredi arastabiluroba (didi stabiluroba) 

saSualebas iZleva SevamciroT xelSeSlebi mimReb mxareze. 

sixSiruli zolis gareTa sixSireebs uwodeben iseT gamosxivebebs, 

romlebic ganTavsebulia sasargeblo SetyobinebisaTvis gamoyofili 

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: 

kavSirgabmulobis, radiomauwyeblobis da satelevizio mowyobilo-

bebad. samuSao sixSireebis diapazonis mixedviT radiogadamcemi 

mowyobilobebi iyofian radiotalRebis klasifikaciis mixedviT. 

nominaluri simZlavris mixedviT radiogadamcemi mowyobilobebi 

iyofian: mciresimZlavrian (100 vt-mde), saSualo simZlavris (10-dan 10000 

vt-mde), mZlavr (10-dan 500 kvt-mde) da zemZlavr (500 kvt-s zeviT). 

eqspluataciis (gamoyenebis) mixedviT radiogadamcemi mowyobilo-

bebi iyofa stacionalur da gadasatan mowyobilobebad (saavtomobilo, 

TviTmfrinavis, xeliT gadasatani da a.S.).  

 

1.4. 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 



 10 

gamosxivebis Zalian mcire nawils. radiomimRebis daniSnulebaa 

gamoyos sasargeblo radiosignali sxva danarCeni radiosignalebisagan 

da SesaZlo xelSeSlebisagan, agreTve aRadginos gadacemuli 

Setyobineba da moaxdinos 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 zRvarSi radiomimReb mowyobilobas SeuZlia sworad da 

naxtomiseburad gadaewyos erTi sixSiridan meoreze. 

mgrZnobiaroba - es aris radiomimRebis Tviseba uzrunvelyos 

susti radiosignalis miReba. mgrZnobiaroba raodenobrivad fasdeba 

eleqtromamoZravebeli Zalis minimaluri mniSvnelobiT, romelic 

miewodeba radiomimRebi mowyobilobis Sesasvlelze, romlis drosac 

gveqneba moTxovnili signal-xmauris fardoba gamosasvlelze gareSe 

xelSeSlebis dros. 

amorCeviToba radiomimRebis Tvisebaa, romelic uzrunvelyofs 

sasargeblo radiosignalis gamorCevas radioxelSeSlebisagan 

garkveuli niSanTvisebebis mixedviT, romlebic gaaCnia radiosignals. 

sxvagvarad rom vTqvaT, es aris radiomimRebi mowyobilobis Tviseba 

amoarCios saWiro signali eleqtromagnituri rxevebis speqtridan 

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 gamoyos yvela radiosixSiruli signalidan da 

xelSeSlebidan, romlebic moqmedeben mis Sesasvlelze, signali 

romelic Seesabameba radiomimRebis misaReb sixSires. 

xelSeSlamdgradoba. radiomimRebi mowyobilobis xelSeSlamdgra-

dobas uwodeben Tvisebas moaxdinos ukuqmedeba xmauris xelSemSlel 

qmedebebze. xelSeSlamdgradoba raodenobrivad fasdeba antenaSi 
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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 radiomimRebi mowyobilobebi SeiZleba iyos 

pirdapiri gaZlierebis da supergeterodiuli. daniSnulebis mixedviT 

radiomimRebi mowyobilobebi SeiZleba davyoT radiosamauwyeblo 

(Cveulebrivad mas uwodeben radiomimRebs an mimRebs), satelevizio 

(televizori), profesionalur da specialur mowyobilobebad. 

profesionalur radiomimReb mowyobilobebs miekuTvneba dekametrul 

diapazonze momuSave magistraluri mowyobilobebi, romlebic 

gankuTvnilia radiosareleo da Tanamgzavruli kavSirgabmulobisaTvis. 

specialuri daniSnulebis radiomimReb mowyobilobebs miekuTvnebian 

magaliTad: radiolokaciuri, radionavigaciuri, saaviacio da sxva. 

 

1.5. antenebi da fiderebi 

 

antena es aris damakavSirebeli rgoli mimReb an gadamcem 

mowyobilobasa da radiogavrcelebis garemos Soris. anenebi, 

romelTac gaaCniaT mavTulis (sadenis) an gamtaris zedapiris saxe, 

uzrunvelyofen eleqtro-magnituri rxevebis gamosxivebas gadacemis 

SemTxvevaSi, xolo miRebis SemTxvevaSi "agroveben" maTze dacemul 

energias. antenebs, romelTac talRis sigrZesTan SedarebiT gaaCniaT 

mcire ganivi kveTa da wargZelebuli forma aqvT, ewodebaT 

mavTulisebuli. 

antenebs, romlebic asxiveben gaxsnili aperturis gavliT, 

uwodeben aperturuls. xandaxan maT uwodeben difraqciuls, 

refleqtorebs an sarkiseburs. aseT antenebSi eleqtronuli deni 

gaedineba gamtar zedapirebSi, romelTac gaaCniaT radiotalRis 

sigrZis dari 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 axlosmdebare nivTebis gaTbobaze. antenis 

mier gamosxivebuli simZlavris fardobas masze miwodebul 

simZlavresTan uwodeben margi qmedebis koeficients, romelic 

procentebSi gamoisaxeba. 

antenis mier eleqtromagnituri talRebis gamosxiveba sxvadasxva 

mimarTulebiT sxvadasxva simZlavriT xorcieldeba. ar arseboben iseTi 

antenebi, romlebic yvela mimarTulebiT Tanabrad gamoasxiveben. 

eleqtruli velis daZabulobis sivrceSi ganawileba, romelsac 

warmoqmnis antena, axasiaTebs mimarTulebis amplituduri 

maxasiaTebeli. igi ganisazRvreba antenis mier Seqmnili velis (an misi 

proporciuli sididis) amplituduri daZabulobis damokidebulobiT 

sivrceSi dakvirvebis wertilis mimarTulebidan. dakvirvebis wertilis 

mimarTuleba ganisazRvreba ϕ  azimutis da θ  meridianuli kuTxeebiT 

sferul koordinatTa sistemaSi (nax. 1.2). amasTan eleqtruli velis 

daZabulobis amplituda izomeba antenidan erTnairi manZiliT 

daSorebuli "Г" (sakmaod did) manZilze. mimarTlebis maxasiaTeblis 

grafikul gamosaxulebas mimarTuleblobis diagramas uwodeben. 

mimarTuleblobis sivrciTi diagrama gamoisaxeba f() zedapiris 

saxiT. aseTi digramis ageba rTulia, amitom praqtikaSi 

mimarTuleblobis diagramas ageben erT-erT romelime sibrtyeSi, 

romelSic igi gamosaxulia f(ϕ ) an f(θ ) mrudeebis saxiT polarul an 

dekartis koordinatTa sistemaSi. 

nax. 1.4_ze koordinatTa saTaveSi naCvenebia umartivesi 

mavTuliseburi antena - hercis dipoli, romlis mimarTuleblobis 

sivrciTi diagrama naCvenebia 1.5 naxazze. mimarTuleblobis azimuturi 

da meridianuli sibrtyeebi agebulia polarul koordinatTa sistemaSi 

da moyvanilia 1.5b da 1.5g naxazebze.  
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antenis ganxiluli ZiriTadi maxasiaTeblebis garda arseboben 

rigi damatebiTi - eleqtronuli, ekonomikuri, konstruqciuli, 

eqspluataciuri specifikuri maxasiaTeblebi. 

rac Seexeba mimReb antenebs, aRmoCnda rom raodenobrivad mimRebi 

da gadancemi antenebis eleqtruli parametrebi erTnairia, Tumca 

aRniSnulis fizikuri axsna mocemulia mimRebisTvis. mimRen antenas 

gaaCnia igive sididis Semavali winaRoba, margi qmedebis koeficienti da 

igive saxis mimarTulebliobis diagrama, ra sididis da saxisac 

eqneboda gadamcemi antenis SemTxvevaSi. gadamcem da mimReb antenebs 

Soris mniSvnelovan sxvaobas warmoadgens is, rom gadamcem antenaSi 

gamoiyeneba didi Zabvebi da denebi, xolo mimRebSi - Zalian mcire 

Zabvebi da denebi. 

sxvadasxva diapazonis radiotalRebis gadamcemi antenebis 

Taviseburebebi. kilomertuli da heqtometruli radiotalRebi farTod 

gamoiyeneba xmovani mauwyeblobis qselis organizebisas. gadamcemi 

antenebi, rogorc wesi, ganTavsdebian momsaxurebis zonis centrSi. amis 

gamo maT unda uzrunvelyon dedamiwis zedapiris gaswvriv aramima-

rTuli gamosxiveba, anu unda iqonion horizontaluri sibrtyis wris 

formis mimarTuleblobis diagrama. aseT pirobebs akmayofileben 

antena-anZebi an atena-koSkebi, romelTa simaRle Cveulebrivad Seadgens 

150-250 m_s, xolo zogierT SemTxvevaSi 350 da 500 m_sac ki. 

Sor manZilze moqmedi (aTasobiT kilometri) radiokavSirisa da 

radiomauwyeblobisaTvis gamoiyeneba dekametruli talRebi. aseTi 

antenebis Tavisebureba mdgomareobs imaSi, rom antenebma unda 

moaxdinon eleqtromagnituri talRebis mimarTuli gavrceleba 

dedamiwis zedapiris mimarT garkveuli kuTxiT da uzrunvelyon 

maqsimaluri simZlavris gamosxiveba. yvelaze gavrcelebuli antenebis 

tipebi, romlebic pasuxoben zemoTCamoTvlil moTxovnebs, warmoadgenen 

mavTulisebuli antenebi: vibratoruli, rombiseburi da sinfazuri 

vibratorebisagan damzadebuli cxauris (gisosebis) magvari, romlebic 

agznebulia Taviseburi gziT. nax. 1.6_ze naCvenebia amgvari antenebisagan 

awyobili horizontaluri simetriuli vibratori. 

50...100 km adgilobriv radioxazebze agreTve gamoiyeneba ZiriTadad 

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 warmoqmnan aramimarTuli 

gamosxiveba horizontalur sibrtyeSi. 

 

 

radiosareleo kavSirisaTvis gamoiyeneba decimetruli, 

santimetruli da ufro mokle talRebis diapazoni. antenebs, romlebic 

ganTavsebulia radiosareleo xazebze, unda gaaCndeT maRali mimar-

Tulebianoba, maTi mimarTulebianobis diagramas unda gaaCndeT 

"nemsiseburi" forma (nax. 1.7). yvelaze ufro gavrcelebulia 

aperturuli (sarkiseburi) antenebi. yvelaze martivi - paraboluri 

antenis sqema moyvanilia 1.8_naxazze. 
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metruli, decimetruli, santimetruli da ufro mokle talRebis 

gavrcelebis Tavisebureba iseTia (imdagvaria), 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 mimarTuleblobis diagramis forma ar aris damokidebuli 

imaze, muSaobs antena gadacemaze Tu miRebaze. mimRebi antenis 

"mimarTuleblobis diagramis" cnebis Sinaarsi cotaTi gansxvavdeba 

zemoT moyvanili, gadamcemi antenis cnebisagan. es aris radiomimRebze 

Zabvis damokidebulebis grafiki miRebuli eleqtromagnituri talRis 

mosvlis mimarTulebaze. 

kilometruli da heqtometruli diapazonis talRebis misaRebad 

gamoiyeneba CarCoseburi antenebi. dekametruli talRebis miRebisTvis 

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 nax. 

1.8_ze. 
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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 gamtarebisgan. 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 gazrdili 

eleqtruli simtkiciT konstruireba, raTa maT SeZlon zemZlavr 

radiomowyobilobebTan muSaoba. 

dekametruli diapazonis talRebis miRebisaTvis perspeqtiulia 

mowyobilobebis Seqmna, romlebic mogvcemen saSualebas vmarToT 

mimRebi antenis mimarTulebliobis diagrama radiotalRis mosvlis 

mimarTulebis kuTxis sesabamisad. mosalodnelia, rom eleqtrulad 

marTuli maxasiaTeblebis antenebi momavalSi SesaZloa daikaveben 

dominantur adgils saanteno teqnikis mraval dargSi. radiosareleo 

kavSiris antenebis daxvewa xorcieldeba mTavar mimarTulebaSi 

energiis koncentraciiT da sxva mimarTulebiT gamosxivebis Semcirebis 

gziT. 

 

1.6. gadacemis radiosareleo sistemebi 

 

gadacemis radiosistemas, romelSic eleqtrokavSiris signalebi 

gadaicema saxmeleTo radioretranslaciuri sadgurebis meSveobiT, 

gadacemis radiosareleo sistemas uwodeben. 



 

 

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 srtuqturaze da im 

adgilze dayenebuli anZebis simaRleze. koSkebsa da anZebs Soris 

manZili Cveulebrivad Seadgens 40-50 kms, am SemTxvevaSi antenebi 

damagrebulia daaxloebiT 100 m simaRleze. pirdapiri xedvis manZilis 

SezRudva ar uda ganvixiloT rogorc naklovaneba. uSualod radio-

talRebis did manZilze Tavisufali gavrcelebis ar arsebobis gamo 

aRmoifxvreba urTierTxelSeSlebi rogorc qveynis SigniT, aseve 

sxvadasxva qveynebSi momuSave radioxazebs Soris. garda amisa 

aRniSnul diapazonSi praqtikulad ar arsebobs atmosferuli da 

sawarmoo xelSeSlebi. 

antenebs erTdroulad SeuZliaT imuSaon rogorc miRebaze, aseve 

gadacemaze sxvadasxva 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 ormimarTuleniani 

wyvili, romelic Seesabameba ITU-R sixSireTa dagegmarebas, warmoqmnian 

radiosixSirul lulas. 

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 
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gadacemac. cifruli radiosareleo sistemebi gamoiyeneba 2_dan 155 

m.bit/wm_mde siCqris cifruli traqtebis organizebisaTvis. 

radiosareleo sistemis sadgurebis umravlesoba warmoadgens 

Sualedur radiosadgurebs, romlebic TamaSoben aqtiuri retlansla-

torebis rols. yvela sadgurze mizanSewonilia viqonioT erTi tipis, 

unificirebuli mimReb-gadamcemi aparatura (mga), romelic akmayofi-

lebs mocemuli sixSiruli gegmis (lulis) moTxovnilebebs. mga_s 

warmoebis perspeqtiul variants warmoadgens zms gaZlierebiT da 

sixSireebis gardaqmniT mowyobilobis ageba. aseTi sqemis naklovanebas 

warmoadgens zms_s signalebis damuSavebis aucilebloba. 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 signalis gamaZlierebeli mowyobilobis unificirebis, 

agreTve Sualeduri, sakvanZo da damaboloebel sadgurSi sainforma-

cio signalebis Seyvana-gamoyvanis saSualebas iZleva. 

gadacemis radiosareleo sistemebis ZiriTadi parametrebi 

moyvanilia 1.3 da 1.4 cxrilebSi. 

                                                          cxrili 1.3. 

  

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 

 

 

 



                                                          cxrili 1.4. 

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_s 

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 

 

 

1.7. gadacemis troposferuli radiosareleo sistemebi 

 

troposfero - atmosferos qveda fenaa. trofosferoSi yovelTvis 

wamoiqmneba lokaluri moculobiTi araerTgverovnebebi, romlebis 

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 1.10 naxazze.  
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imis gaTvaliswinebiT, rom araerTgvarovani masebi mniSvnelovan 

simaRleze mdebareoben, maT mier gabneuli radiotalRebi aseulobiT 

kilometrze SeiZleba gavrceldes. aRniSnuli saSualebas iZleva 

radiosadgurebi erTmaneTs davaSoroT 200...400 km_iT, rac pirdapiri 

xedvis manZils bevrad aRemateba. 

troposferul radiosareleo sistemebze dafuZnebuli gadacemis 

sistemebi, rogorc wesi aigeba ZneladmisaRwev da daSorebul 

raionebSi. 

sadgurebs Soris mniSvnelovani manZilis arseboba, ra Tqma unda 

xelsayrelia Sor manZilebze 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. 

1.3. cxrilSi moyvanilia rusuli troposferuli radiosareleo 

sistemebis parametrebi. 

                                                           cxrili 1.5. 

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 

 

 

1.8. dekametrul talRebze momuSave gadacemis sistemebi 

 

gadacemis radiosistemas, romelSic gamoiyeneba ionosferodan 

areklili dekametruli talRebi, uwodeben dekametrul talRebze 

momuSave gadacemis ionosferul sistemebs. 

ionosferoSi, ufro zustad rom vTqvaT, talRebi ki ar gardatyde-

ba, aramed ionosferos vertikalur profilSi araerTgvarovnebis gamo 

brundeba. dedamiwis zedapiris erTi wertilidan meore wertilamde 

radiotalRis gavrcelebis traeqtorias ionosferodan erTjeradi 

arekvliT ionosferul naxtom uwodeben. aseT SemTxvevaSi gadamcem da 

mimReb punqtebs Soris manZili dedamiwis zedapiris gaswvriv Seadgens 
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daaxloebiT 2000 km_s. radiotalRebis gavrcelebis traeqtoria 

SeiZleba Seicavdes ramdenime ionosferul naxtoms. radiotalRebis 

gavrcelebis pirobebi, Sesabamisad radiokavSiris xarisxi damokidebu-

lia ionosferos mdgomareobaze, romelsac gansazRvravs weliwadis 

dro, dRe-Ramis dro da mzis aqtivoba. 

dekametrul talRebze momuSave gadacemis cifruli sistemebi ar 

iZlevian didi raodenobis kavSirgabmulobis arxebis organizebis 

saSualebas. Cveulebrivad, aseTi sistemebis gamoyenebiT SesaZlebelia 

mxolod erTi an ori satelefono an ramdenime satelegrafo arxebis 

organizeba. 

 

 

1.9. radiotalRebis ionosferoSi gabnevis da meteoritebis nakvalevze 

arekvlis gamoyenebaze dafuZnebuli gadacemaTa sistemebi 

 

gadacemis radiosistema, romelSic gamoiyeneba ionosferos 

araerTgvarovnebaze metruli talRebis gabneva, 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 sami, damakmayofi-

lebeli xarisxis satelefono arxis organizebaa SesaZlebeli. 

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_nde. meteorebis 

kvalidan arekvlil radiotalRebze momuSave radiosistemebi muSaoben 

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 meteorituli 

sistemebi gamoiyeneba polarul sartyelSi dekametrul talRebze 

momuSave ionosferuli sistemebis dublirebisaTvis, meteorologiur 

sadgurebTan da sxva obieqtebTan kavSirisaTvis. 

 

1.10. kavSiris Tanamgzavruli sistemebi 

 

1965 wlis 23 aprils eliptikur orbitaze gaSvebuli iqna pirveli 

sabWoTa kavSirgabmulobis Tanamgzavri "elva-1". TiTqmis imavdroulad 

aSS_m geostacionalur orbitaze gaiyvana kavSirgabmulobis pirveli 

komerciuli Tanamgzavri "Intelsat-1". amgvarad ganxorcielebuli iqna 

mimzidveli idea radiokavSiris manZilis mniSvnelovnad gazrdisaTvis 

retransliatoris dedamiwis zedapiridan Zalian maRal simaRleze 

ganTavsebisa, rac did farTobze ganlagebuli radiosadgurebis 

erTdrouli radioxedvis ganxorcielebis saSualebas iZleva. 

Tanamgzavruli kavSiris (Tk) sistemebis upiratesobas warmoadgens 

didi gamtarunarianoba, moqmedebis globaluroba da kavSiris maRali 

xarisxi. 

Tk sistemis konfiguracia damokidebilia xelovnuri Tanamgzavris 

(xT) tipze, kavSiris saxeze da saxmeleTo sadgurebis parametrebze. 

Tk_s agebisas ZiriTadad gamoiyeneben sami saxis xelovnur Tanamgza-

vrebs (nax. 1.11): maRal eliptikur orbitaze (meo), geostacionalur 

orbitaze (gso) da dabali simaRlis orbiraze (dso) moZrav 

Tanamgzavrebs. TiToeul xelovnur Tanamgzavrs gaaCnia Tavisi dade-

biTi da uaryofiTi mxareebi. 

meo_s mqone xT_s magaliTs warmoadgens rusuli "elvis" tipis 

Tanamgzavri, romelsac gaaCnia 12 sT_iani brunvis periodi, daxris 

kuTxe , apogeis simaRle CrdiloeT naxevarsferos Tavze Seadgens 

40 aTas km_s. xT_is siCqare apogeaSi mcirdeba, amasTan radioxedvis 

xangrZlivoba 6...8 sT_mde grZeldeba. aseTi saxis Tanamgzavris 

upiratesobas Seadgens didi fardobis zonis momsaxureba. meo_s 

uaryofiT mxares warmoadgens antenebis mier nela moZravi 

°63
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Tanamgzavris "TvalTvalis" aucilebloba da maTi orientaciis Secvla 

"Camavali" Tanamgzavridan "amomavali" Tanamgzavrisken. 

 

 

 

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_s 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 samxreT da CrdiloeT 

ganedebze Tanamgzavrebi horizontTan mimarTebaSi Zalian mcire 

kuTxiT Canan da praqtikulad ar Canan polaruli ganedebis siaxloves. 

dabali simaRlis xT_bi moZraoben wriul orbitaze, romelTa 

sibrtyec daxrilia ekvatoruli sibrtyis mimarT (polarulia da 

kvazipolaruli orbitebi). aseTi orbitebis simaRle dedamiwis 

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

SesaZlebelia SedarebiT iafi gamSvebi danadgarebiT (raketebiT). Tumca 

dso_ze moZravi xT_bis siCqare dedamiwis zedapiris mimarT sakmaod 

maRalia, ris Sedegadac kavSiris seansi Tanamgzavris amosvlidan 

Casvlamde grZeldeba mxolod ramdenime aTeuli wuTi. 
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xT_bis samuSao sixSireebi reglamentirebulia ITU-R_is mier, 

gansxvavdeba dedamiwa-xT da xT-dedamiwisaTvis da moTavsebulia 2...40 

ghc fardlebSi. 

Tanamgzavruli kavSiris sistemebisaTvis signalebis gadacemis 

dros aRsaniSnavia Semdegi garemoebebi (Tvisebebi): 

- signalis dayovneba (gso_sTvis daaxloebiT 250 mwm), rac 

satelefono saubrebisas eqos warmoqmnis erT-erTi mizezia. 

- dopleris efeqti - moZravi obieqtidan miRebuli signalis 

cvlileba. sinaTlis siCqareze bevrad naklebi siCqareebis dros 

( ) sixSiris cvlileba Seadgens 1/ <<CVr CVff r /1/0 ±= . yvelaze metad 

dopleris efeqti gamomJRavndeba xT_Tvis, romlebic iyeneben 

arageostacionalur orbitebs. 

Tk - sistemebis daniSnulebis da saxmeleTo sadgurebis tipebis 

mixedviT eleqtrokavSiris saerTaSoriso gaerTianeba (esg) reglamen-

tis mixedviT gamoyofs Semdeg samsaxurebs: 

- fiqsirebuli Tanamgzavruli samsaxuri awesrigebs sadgurebs 

Soris kavSiris damyarebas, romlebic ganlagebulia garkveul 

wertilebSi, agreTve satelevizio programebis ganawilebas; 

- moZravi Tanamgzavruli samsaxuri gankuTvnilia moZravis 

sadgurebis kavSiris uzrunvelyofisaTvis, romlebic ganTavsebulia 

satransporto saSualebebze (avtomobilebze, gemebze, TviTmfrinavebze);  

- Tanamgzavruli radiosamauwyeblo samsaxuri gansazRvravs radio 

da satelevizio programebis gadacemas uSualod abonentebis mimReb 

terminalebze. 

fiqsirebuli Tanamgzawruli samsaxuri (fTs). dasawyisSi fTs 

viTardeboda magistraluri kavSiris sistemebis Seqmnis mimarTulebiT, 

romlebSic gamoiyeneba msxvili saxmeleTo sadgurebi 12...30 m diametris 

antenis amreklavi sarkiT. dRes-dReisobiT funqcionirebs daaxloebiT 

50 fTs. magaliTis saxiT SegviZlia moviyvanoT rusuli Tk sistemebi 

"elva 3", "cisartyela", "horizonti" da saerTaSoriso sistemebi "Intelsat" 

da "Eutelsat". amJamad fTs_s ganviTarebam aiRo mimarTuleba: xT_is 

orbitaze muSaobis drois gaxangrZlivebisaken; xT_is orbitaze 

moZraobis sizustis gazrdisaken; mravalsxiviani antenebis SemuSavebis 

da gaumjobesebisaken; agreTve mcire zomis (1,2...2,4 m) saxmeleTo 

antenebze muSaobis SesaZleblobisken (VSAT sistema). 
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moZravi Tanamgzavruli samsaxuri (mTs). satransporto momsaxure-

bis saerTaSoriso xasiaTidan gamomdinare, maTi ukeT marTvisaTvis 

iqmneba Tanamgzavruli kavSiris globaluri sistemebi, magaliTad 

sazRvao Tanamgzavruli kavSiris sistema "Inmarsat", romelic 

moqmedebaSi Sevida 1982 wels. igi Seicavs geostacionalur Tanamgzav-

rebs, romlebic ganTavsebulia atlantikis, wynari, da indoeTis 

okeaneebis zemoT; sanapiro sadgurebs, romlebic ganTavsebulia 

sxvadasxva kontinentebze; sxvadasxva standartis sadgurebis 

ganStoebul qsels. dResdReisobiT "Inmarsat" sistemis momsaxurebiT 

sargeblobs daaxloebiT 15 aTasi gemi. "Inmarsat" organizaciis 

farglebSi xorcieldeba saaviacio Tanamgzavruli kavSiris problemis 

gadawyveta. 

bolo wlebSi kosmosur teqnologiebSi miRweulma warmatebebma, 

parametruli kompandirebiT xmovani signalebis efeqturi kodirebis 

algoriTmebis gamoCenam, TanamgzavrTSorisi lazeruli xazebis 

damuSavebam gamoiwvia dabalsimaRleze moZravi msubuqi xT_bis 

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, SesaZlebeli gaxda izotropuli 

antenebis mqone saabonento sadgurebis ageba. 

ganasxvaveben dso_ze moZrav ori tipis Tk_is sistemebs. umartives 

SemTxvevaSi informaciis paketebi gadaicema xT - retransliatoris 

gavliT pirdapir (uSualod) an im drois dayovnebiT, rac saWiroa 

gadasafreni trasis (manZilis) dasafarad. meore tipis sistemebi 

uzrunvelyofen uwyvet kavSirs. calkeuli xT_bis radioxedvis zonebi 

erTiandebian erTian informaciul sivrceSi. aseTi sistemis magaliTs 

warmoadgens saerTaSoriso proeqti "Iridium"_i, romelsac 

xelmZRvanelobs firma "Motorola". sistema dafuZnebulia 66 (68958 wonis) 

msubuq xT_bze, romlebic Tanabrad arian ganawilebulebi 6 polarul 

orbitaze (Titoeul orbitaze 11 Tanamgzavria) romelTa simaRlea 780 

km, xolo maTi sibrtyeebi gadaxrilia  da moZraobis fazebi 

erTmaneTs emTxveva. TiToeuli Tanamgzavri dakavSirebulia 4 mezobel 

°30
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TanamgzavrTan. retransliatorebi muSaoben mravalsxivian antenebze, 

romlebsac gaaCniaT 48 sxivi, rac sistemaSi erTdroulad 2100 aqtiuri 

gamosxivebis organizebis saSualebas iZleva, e.i. SesaZlebeli xdeba 

dedamiwis mTel zedapirze fiWvuri kavSiris organizeba. sistema 

muSaobs mravalsadgurian SeRwevaze arxebis sixSirul-droiTi 

dayofiT, sadgurTSorisi kavSirisTvis gaTvaliswinebulia sixSireTa 

diapazoni KA 19...29 ghc, xolo saabonento xazebisTvis, "dedamiwa - xT" 

da "xT - dedamiwa" - gamoiyeneba ori zoli diapazonSi L 1610 - 1625 mhc. 

"Iridium"_is sistema gankuTvnili iyo 1,5 milioni abonentis 

momsaxurebaze. sistemis komerciuli eqspluatacia daiwyo 1998 wels. 

sistemaSi gamoiyeneba orreJimiani saabonento terminalebi, romelSic 

SeiZleba gaerTianebuli iyos "Iridiumis" da moZravi fiWuri kavSiris 

erT-erTi standartis (mag. GSM) reJimebi. Tu abonenti mdebareobs 

mobiluri operatorebis moqmedebis zonaSi, maSin mas moemsaxureba 

arsebuli operatori, fiWuri kavSiris momsaxurebis zonis datovebis 

SemTxvevaSi avtomaturad xdeba misi gadarTva Tk_is "Iridium" sistemaze. 

Tumca aRniSnul sistemas ar qonia komerciuli warmateba da misi 

Semdgomi eqspluataciis sakiTxi jer-jerobiT garkveuli ar aris. 

radiosamauwyeblo Tanamgzavruli samsaxuri (rTs). rTs relizebas 

ukeTebs telekomunikaciis ganviTarebis erT-erT mimarTulebas - 

personalizacias. e.i. satelevizio programebi miiReba uSualod 

individualur mimReb antenebze. ITU-R_m daamtkica Tanamgzavruli tv 

mauwyeblobis saerTaSoriso gegma 12 ghc (uSualo satelevizio 

mauwyebloba usm-12) diapazonSi. gegmaSi dafiqsirebulia xT_bis gso_ze 

dgomis wertilebi, sixSiruli arxebis nomrebi, saborte gadamcemi 

mowyobilobebis parametrebi. yofili sabWoTa kavSiris 

TanamgzavrebisaTvis gamoyofilia gso_ze "dgomis" 5 wertili, 

romlebic Seadgens     _s. aRsaniSnavia, rom 

istoriulad Camoyalibebuli teqnikuri ganviTarebis Sedegad "uSualo" 

televiziaSi agreTve gamoiyeneba 11 ghc_is diapazoni, romelic 

gamoyofilia fiqsirebuli Tanamgzavruli samsaxurisTvis. usm-12_Tvis 

gamoiyeneba 100 xT_ze meti, romelTa Sorisaa TV-SAT-1, TV-SAT-2, TDF-1, 

TDF-2, TELE-X da sxva. 

,23° ,44° ,74° ,110° °140

usm_is farTo danergvisTvis saWiroa mravalprogramiani Tanam-

gzavrebi ramdenime aTeuli satelevizio programiT, imisaTvis, rom 
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abonents, romelic SeiZens SedarebiT ZviradRirebul mowyobilobas, 

SeeZlos mniSvnelovnad gaafarTovos Tavisi satelevizio arCevani. 

gamomdinare aRniSnulidan aqtiurad mimdinareobs muSaoba cifruli 

satelevizio gamosaxulebebis SekumSvis meTodebis damuSavebis mxriv, 

rac saSualebas mogvcems erT sixSirul arxSi gadavceT 6...10 

satelevizio programa. 

grZeldeba xT_is orbitaze gayvanis sistemebis da teqnologiebis 

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

starti". proeqtis mixedviT Tanamgzavris gaSveba xorcieldeba moZravi 

sazRvao platformidan, romelic raketa-matarebels gauSvebs 

ekvatoridan. am SemTxvevaSi raketebis gaSvebisas gamoiyeneba dedamiwis 

Tavisi RerZis garSemo brunvis siCqare, Sesabamisad xT_is gayvana 

martivdeba, anu raketa-matareblis igive paramertebis SemTxvevaSi 

SesaZlebelia ufro meti sasargeblo tvirTis gatana orbitaze. 

 

2. moZravi radiokavSiris sistemebi 
 

2.1. moZravi radiokavSiris profesionaluri sistemebi 

 

moZravi radiokavSiris ganviTarebis globalur strategias 

warmoadgens erTiani saerTaSoriso standartebis danergva da maT 

safuZvelze saerTaSoriso da saerTo moxmarebis globaluri qselebis 

Seqmna (ageba). 

dReisaTvis moZravi radiokavSiris sistemebSi dominireben: 

• moZravi radiokavSiris profesionaluri (kerZo) sistemebi 

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

• radiogamoZxebis profesionaluri sistemebi (Paging System); 

• moZravi fiWvuri radiokavSiris sistemebi (Cellular Radio 

Systems); 

• ukabelo telefonebis sistema (Cordless Telephon). 

Tavdapirvelad SemuSavebuli iqna profesionaluri (kerZo) moZravi 

radiokavSiris sistemebi. sistemebma, romlebmac uzrunvelyves saerTo 

moxmarebis qselebTan SeerTeba, miiRes kerZo qselis dasaxeleba 

(PAMR), xolo romlebic ar uzrunvelyofen - profesionaluri (PMR) 

e.i. emsaxurebian abonentebis SezRudul jgufs. 



pirvel profesionalur sistemebSi mimRebi da gadamcemi 

proeqtirdeboda garkveul, fiqsirebul sixSireze. TiToeuli radio-

arxi mimagrebuli iyo abonentebis SedarebiT mcire jgufze (nax. 2.1.a) 

Tu abonentebis raodenoba gadaaWarbebs erTi arxis SesaZleblobas, 

maSin warmoiqmneba meore jgufi, romelic mibmuli iqneba meore (sxva) 

radioarxze. 

saerTo miRwevis arxebis konis sistemaSi (nax. 2.1.b) TiToeul 

abonents SeuZlia isargeblos erTidaigive radioxazis koniT. 

gamoZaxebis SemTxvevaSi abonentebis wyvils miemagreba (miekuTvneba) 

erT-erTi Tavisufali radioarxi. gaTiSvis Semdeg arxi Tavisufldeba 

da SeiZleba gadaeces nebismier sxva abonentTa wyvils. teqnikurad es 

xorcieldeba: 

• radiosadguris mier Tavisufali arxis Tanmimdevruli 

moZebniT (magaliTad, daukaveblobis specialuri signalis 

meSveobiT), Tmca aseTi sistemebi xasiaTdebian kavSiris 

damyarebis mniSvnelovani droiT da gamoiyenebian SedarebiT 

mcire raodenobis arxebiT (5...8_mde); 

• specialurad gamoyofili saerTo arxiT signalizaciis 

sistemiT, romelzec momarTulia (mierTebulia) qselis yvela 

radiosadguri morige miRebis reJimSi. aseTi sistemebi 

yvelaze gavrcelebulia. 
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saerTo miRwevadobis arxebis konis sistemis gatarebis unari 

mniSvnelovnad metia mimagrebuli arxebis gatarebis unarze. magaliTad, 

10%_iani blokirebis albaTobis mqone erTaderT arxs, udidesi 

datvirTvis saaTis dros erTi abonentisaTvis saubris saSualo 

xangrZlivobiT 2,5 wT, SeuZlia moemsaxuros or-sam abonents. oci aseTi 

arxi, cal-calke gamoyenebisas, daaxloebiT 50 abonentis momsaxurebis 

saSualebas iZleva. igive pirobebis SemTxvevaSi saerTo miRwevis 

arxebisaTvis, igive 20 arxis gamoyenebis SemTxvevaSi, sistemas SeuZlia 

moemsaxuros 420 abonentamde, e.i. gamtarunarianoba izrdeba 8_jer da 

ufro metjer. 

profesionaluri kavSiris qselebi proeqtirdeba samauwyeblo 

qselebis msgavsad: sakmaod mZlavri gadamcemi Camokidebulia maRal 

antenaze, Sedegad igi moicavs 40-50 km radiusis mqone farTs pirdapiri 

xedvis SemTxvevaSi, amasTan erTi aseTi antena emsaxureba (asxivebs) 5...8 

aTas kvadratul kolometrs. abonentebisaTvis miRwevadia ramodenime 

aTeuli radioarxi. 

zemoT moyvanil trankul sistemebze sabWoTa kavSirSi moqmedebda 

moZravi kavSiris sistema "altai", romelic dResac gamoyenebaSia 

ruseTSi da muSaobs 330 mhc sixSireze. 

trankuli sistemebis yvelaze gavrcelebul sistemebs warmoadgens 

sistemebi gamoyofili mmarTveli arxiT, romlebic iyeneben MTP1317, 

MTP1327, MTP1343, da MTP1347 standartebs. aRniSnuli sistemebi 

Tavdapirvelad muSaobdnen did britaneTSi 174...225 mhc sixSireze, 

SemdgomSi gavrceldnen sxva diapazonebzec. 

agreTve cnobilia trankuli sistemebi SeTavsebuli mmarTeli 

arxebiT, romlebSic mmarTveli signalebis gadasacemad gamoiyeneba 

xmis gadacemis sixSiris zolis sainformacio nawili, romelic 

ganlagebulia xmis signalis sixSiris speqtris qveviT - 150 hc_mde 

velSi. aseTi tipis sistemebi gamogonebuli da damuSavebuli iyo E.F. 

Johnson_is (aSS) mier da miiRo LTR aRniSvna. 

profesionaluri moZravi radiokavSiris sistemebis ganviTarebis 

tendencia mimarTulia analoguri korporatiuli an erovnuli stan-

dartebidan gadasvla saeTaSoriso cifrul standartebze saubrebis 



saidumloebis da momxmareblisaTvis roumingis uzrunvelyofiT. es 

tendenciebi urTierTkavSirSia saerToevropuli moZravi radiokavSiris 

trankinguli sistemis TETRA-s standartis danergvasTan, romelic 

damuSavebulia ETSI_s farglebSi. TETRA standartis sistemebi 

gamoiyeneba cifrul formatSi salaparako signalebis gadacemisaTvis, 

monacemTa gadacemisaTvis da a.S.. sistema TETRA uzrunvelyofs 

abonentebs Soris pirdapir kavSirs sabazo sadgurebis monawileobis 

gareSe. TETRA standartis sistemebis danergva evropaSi daiwyo 90_iani 

wlebis bolos, Tavdapirvelad uSiSroebis samsaxurebisaTvis, polici-

isaTvis da mesazRvreebisaTvis. 

Tumca radialuri struqturis trankuli sistemebis efeqturoba 

ar aris sakmarisi mWidrod dasaxlebuli raionebis moZravi kavSiris 

uzrunvelyofisaTvis. magaliTad: moskovis SemTxvevaSi misi 10 milioni-

ani mosaxleobidan aseTi sistemiT uzrunvelyofa moxerxdeba mosaxle-

obis mxolod 0.1%_is standartuli xarisxiT momsaxurebis dros 

(saubrebis saSualo xangrZlivoba 1.5 wT, blokirebebis albaToba 5%) 

da moiTxovs gamoviyenoT 6...25 mhc sixSiris or zoliani 25 khc 

sixSiris 250 radioarxi. 

mWidrodadaxlebuli adgilebisaTvis moZravi radiokavSiris 

aRniSnuli problemis aRmofxvra moxerxda fiWuri principiT moZravi 

radiokavSiris qselis agebiT. 

 

 

2.2. kavSirgabmulobis fiWuri sistemebi 

 

moZravi radiokavSiris fiWuri sistema 

(mrfs) iyenebs mcire simZlavris didi 

raodenobis gadamcemebs, romelTa 

daniSnulebaa SedarebiT mcire zomis, 1...2 km 

radiusis, farTis (zonis) momsaxureba. 

aRniSnul mcire zomis zonebs fiWebs 

uwodeben. rom mivxvdeT Tu rogor icvleba 

saerTo suraTi, davuSvaT rom, yvela 

arsebuli sixSiruli arxi SeiZleba 

ganmeorebiT (agreTve) gamoyenebuli iyos 

fiWuri struqturis yvela ujredSi. maSin 
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moskovis mcxovrebTa 0.1% momsaxurebisaTvis SeiZleba gamoyenebuli 

iyos 250 sixSiruli arxi, kerZod, 50 km radiusis mqone 

mosamsaxurebeli teritoriis 10 km radiusis mqone 25 fiWad dayofiT, 

TiToeul fiWaSi SeiZleba gamoviyenoT mxolod 10 erTi da igive 

sixSireebis mqone arxebi (magaliTi moyvanilia mxolod fiWuri agebis 

principis asaxsnelad). 

imis gamo, rom ar unda iqnes daSvebuli ujredebs Soris urTierT-

xelSeSlebis didi raodenoba, romelTac gaaCniaT erTnairi samuSao 

sixSireebi, aucilebelia ganvalagoT sxva samuSao sixSireebis mqone 

buferuli ujredebi. momsaxurebis areSi sxvadasxva samuSao 

sixSireebis mqone ujredebis jgufs klasterebs uwodeben. nax. 2.2_ze 

moyvanilia analoguri qselis n=7 klasteris zomis struqturis 

nimuSi. magaliTad, Tu erTi ujredis abonentebis momsaxurebisaTvis 

saWiroa 10 samuSao sixSirisagan Semdgari kona (jgufi), maSin, n=7 

klasteris zomis fiWuri struqturis asagebad saWiro iqneba 70 

sixSire, da amgvari agebulebis qseli moemsaxureba nebismieri zomis 

teritorias. 

fiWuri qselis agebis ZiriTadi potenciali mdgomareobs imaSi, 

rom fiWebs Soris urTierTxelSeSlebis done damokidebulia ara 

fiWebs Soris manZilze, aramed fiWebs Soris manZilis maTi moqmedebis 

radiusTan fardobis sidideze. fiWis radiusi damokidebulia 

radiogadamcemis simZlavreze da ganisazRvreba sistemis SemmuSaveb-

lebis mier, romlebmac proeqtirebis dros unda gansazRvron 

klasteris Sesabamisi zoma. Ujredis SemcirebasTan erTad izrdeba 1 

kvadratul kilometrze ganlagebuli sabazo sadgurebis raodenoba da 

gamoyenebuli sixSireebis 1 mhc. 

fiWuri qselis Tavidanve srulmaStabiani ageba da eqspluataciaSi 

Seyvana moiTxovs sakmaod did danaxarjebs. Cveulebrivad Tavdapir-

velad iwyeba mcire raodenobis didi zomis ujredebis ageba, romlebic 

garkveuli drois ganmavlobaSi Tanmimdevrulad gardaiqmneba didi 

raodenobis SedarebiT mcire ujredebad. gardaqmnis aseT meTods 

gaxleCvas uwodeben. rodesac romelime ujredSi datvirTva miaRwevs 

iseT dones, romlis drosac masSi arsebuli arxebi ver uzrunvel-

yofen abonentebis momsaxurebis dadgenil xarisxs (e.i. gamoZxebis 

miRebisas arxis ar mierTebis albaToba metia dadgenil mniSvnelobaze, 
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rogorc wesi 5%_ze), es ujredi gaixliCeba ufro mcire zomis 

SedarebiT dabali simZlavris gadamcemebis mqone ujredebad. amasTan 

gaxleCili ujredis teritoriaze qselis gatarebis unari izrdeba 

imdenjer, ramdenjerac gaixliCa, anu gaizarda ujredebis raodenoba. 

es procedura SeiZleba ganmeordes manmade, sanam qseli ar miaRwevs 

qselis gatarebis unaris saproeqto mniSvnelobas. 

mcire zomis ujredebi aucilebelia mxolod abonentebis mniSvne-

lovani raodenobis mqone qalaqis centralur nawilebSi. gareubnebTan 

axlos abonentebis simkvrive mcirdeba, Sesabamisad ujredebis zoma 

SeiZleba gaizardos. ujredebis gaxleCva SeiZleba sakmaod moqnilad 

ganxorcieldes rogorc sivrceSi aseve droSi. aseTi moqniloba 

gansakuTrebiT mosaxerxebelia damproeqteblebisaTvis, vinaidan 

SesaZlebelia gaizardos qselis gamtarunarianoba im adgilze da im 

dros, sadac da ra drosac es aris aucilebeli. 

SedarebiT mcire ujredebis gamoyeneba warmoqmnis kavSiris 

uwyvetobis uzrunvelyofis problemas. moZraobisas fiWuri qselis 

abonentma saubris erTi seansis dros SeiZleba gaiaros ramodenime 

ujredi. am SemTxvevaSi sistemis uwyvetoba uzrunvelyofili aris 

sistemis SesaZleblobiT obieqtTan kavSiri gadasces im sabazo 

sadgurs, romlis moqmedebis zonaSic mocemul momentSi mdebareobs 

aRniSnuli obieqti. 

signalis donis mudmivi gazomvis gamo, romelic miewodeba moZravi 

obieqtidan uaxloesi sabazo sadguridan moZravi kavSiris sakomutacio 

centrs, sistemas SeuZlia gansazRvros obieqtis mier or ujreds 

Soris sazRvris gadakveTis momenti da salaparako arxi gadarTos 

pirveli ujredidan meoresken sakmaod mcire, im drois ganmavlobaSi, 

romelic ar gamoiwvevs saubris gawyvetas. aseTi procedura, romelsac 

estafetur gadacemas (Hendover) uwodeben, moiTxovs sakmaod rTul 

algoriTms, romelmac unda gansazRvros ramodenime mezobeli ujre-

didan uSualod is ujredi, romliskenac moZraobs obieqti, agreTve 

moiTxovs swrafqmed algoriTmebs da sqemoteqnikur gadawyvetilebebs, 

romlebic uzrunvelyofen pirvel ujredSi dakavebuli salaparako 

arxis ganTavisuflebas da meore ujredSi Tavisufali arxis moZebnas 

kavSiris aRdgenis SesaZleblobiT. 

fiWuri arqiteqturis aRwerili ZiriTadi principebis realizacia: 
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• mcire zomis farTis fiWis radiodafarvis mqone mciresim-

Zlavriani radiogadamcemebis gamoyeneba; 

• momsaxurebis zonis farglebSi sixSireebis ganmeorebiTi 

gamoyeneba; 

• fiWis gaxleCis xarjze gamtarunerianobis Tanmimdevruli 

gazrda. 

obieqtis erTi ujredidan meoresken moZraobis uwyveti kavSiris 

uzrunvelyofam evropis rig ganviTarebul qveynebSi da CrdiloeT 

amerikaSi 80_iani wlebis dasawyisSi gamoiwvia moZravi fiWuri 

radiokavSiris sistemis Seqmna, rac safuZvlad daedo mTels msofli-

oSi moZravi radiokavSiris sistemis Seqmnsa. 

80_ian wlebSi agebuli moZravi fiWuri radiokavSiris sistemebi 

miekuTvnebian pirveli Taobis sistemebs, romlebic aRiwerebian Semdegi 

standartebiT: 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). es 

sistemebi ZiriTadad gankuTvnili iyo garkveuli qveynis sazRvrebs 

SigniT abonentTa momsaxurebaze, xmis gadasacemad iyenebdnen 

analogur-sixSirul modulacias da SidasixSirul modulacias (in-

band) saabonento terminalsa da danarCen qsels Soris kavSiris 

dasamyareblad. gamonakliss Seadgenda NMT-450 da NMT-900 standartis 

sistema, romelic eqspluataciaSi gaSvebili iqna 1981 wels rogorc 

saerTaSoriso sistema da emsaxureboda CrdiloeT evropis oTx 

qveyanas: dania, fineTi, norvegia, SvedeTi. Tumca analoguri moZravi 

kavSiris fiWuri sistemebi ar akmayofileben kavSirgabmulobis 

ganviTarebis Tanamedrove moTxovnilebebs. Tumca erT-erTi analoguri 

standarti (NMT-450) miRebulia ruseTis federalur standartad. 

meore Taobis sistemebi proeqtirdeboda msxvilmaStabiani 

qselebis Sesaqmnelad saerTaSoriso roumingis gaTvaliswinebiT 

(sakuTari terminaliT sxva qveynidan Camosuli abonentis avtomaturi 

momsaxureba). dRes-dReisobiT damuSavebulia 4 standarti: 
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• panevropuli GSM; 

• urTierTkonkurenciaSi myofi ori Crdiloamerikuli 

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

IS-54 standartis CDMA sistema; 

• iaponuri JDC. 

GSM standarti yvelaze progresulia da misi maxasiaTeblebi 

ganxilulia qvemoT. 

D-AMPS standarti aSS_Si muSavdeboda 1987 wlidan. federalurma 

sakomunikacio komisiam (FCC) ver SeZlo gamoenaxa calke sixSiruli 

zoli 900 mhc diapazonSi aSS_s perspeqtiuli cifruli moZravi 

radiokavSiris fiWuri sistemisaTvis (mrfs). fiWuri kavSiris 

mwarmoebelTa asociaciam (CTIA) kavSirgabmulobis mwarmoebel asocia-

ciasTan (ITA) erTad miiRes gadawyvetileba SeeTavsebinaT analoguri 

AMPS standartis sixSireebi samomavlo cifrul mrfs_Tan, AMPS_Si 

arxebis sxvaobis (daSorebis) SenarCunebiT, romelic 30 khc_s tolia, 

gamoiyenes 8 kbit/wm_iani saubris gardaqmnis siCqaris mqone VSELP 

koderi. mrfs_s TIA IS-54 standartis D-AMPS sistema miRebuli iyo 1990 

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

(marTvis arxebi analoguria), igi ufro progresuli aRmoCnda, vidre 

AMPS sistema. 

arxebis koduri dayofiT CDMA sistemis mrfs damuSavebuli iyo 

aSS_Si firma Qualqomm_is mier da ganviTareba xorcieldeboda firma 

Motorola_Si. 

1991 wels miRebuli iyo mrfs_s iaponuri standarti JDC. JDC 

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

samuSaod, iseve rogorc D-AMPS, iyenebs droiTi dayofis arxebs sami 

droiTi fanjriT da erTi gadamtani sixSiriT. JDC sistemas, 

gansxvavebiT sxva sistemebisagan, gaaCnia ISDN_Tan pirdapiri kavSiri, 

gadasacemi monacenebis cifrul formaSi gadayvanis SesaZlebloba, 11,2 

kbiti/wm siCqaris mqone VSELP xmis koderi, sixSireebis gabnevis D-

AMPS_ze naklebi mniSvneloba (25 khc). mTlianobaSi iaponuri mrfs 

evropuli mrfs_is GSM standarts da zogierTi parametriT jobia 

amerikul D-AMPS standarts. 
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ganvixiloT GSM standartis maxasiaTeblebi. evropis fostisa da 

telegrafis konferenciam (CEPT) 1982 wels saerToevropuli fiWuri 

kavSiris sistemis Seqmnis SesaZleblobis Seswavlis mizniT Seqmna 

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

muSaoba gadaeca ETSI_s (European Telecommunication Standards Institute), xolo 

1990 wels gamoqveynebuli iyo GSM sistemis standartis specifikaciis 

pirveli faza. miuxedavad imisa, rom GSM sistema standartizebulia 

evripaSi, igi ar aris srulad evropuli, xolo abreviaturam GSM - 

miiRo axali mniSvneloba - Global System for mobile Communications (moZravi 

kavSiris globaluris sistema). 

GSM sistema agebulia uaxloesi cifruli teqnologiebis da 

programuli uzrunvelyofis safuZvelze, Tavsebadia integraluri 

momsaxurebis qselTan (ISDN). masSi gamoyenebulia: 

• Ria sistemebis urTierTqmedebis etalonuri modeli; 

• SS7 (Sighnaling System 7 ) sasignalo sistema; 

• integraluri qselis agebis principebi IN/1. 

am sistemis elementebs gadacemis procesSi SeuZliaT marTon da 

akontrolon signalis yvela maxasiaTebeli. sistema flobs sakmaris 

"inteleqts" muSaobaSi gadaxrebis aRmosaCenad, gamosakvlevad da 

saWiro koreqciis (Sesworebis, gamosworebis) Casatareblad. masSi 

ganxorcielebulia ISDN_is SesaZleblobebis didi nawili da sxva 

SesaZleblobebic, romlebic dakavSirebulia moZrav radioqselTan: 

radioqselis marTva, moZravi obieqtis adgilmdebareobis TvalTvali, 

estafeturi gadacemis funqciis uzrunvelyofa, gadacemuli infor-

maciis dacva da a.S. qselis infrastruqtura warmoqmnis da mudmivad 

ganaaxlebs didi moculobis monacemTa bazebs, Seicavs abonentis 

adgilmdebareobis da mdgomareobis Sesaxeb informacias, aRmofxvris 

yvela warmoqmnil uwesrigobebs, Tavis konfiguracias modificirebas 

ukeTebs datvirTvis cvlilebis Sesabamisad da asrulebs qselis 

momsaxurebis da eqspluataciis sxva bevr funqcias, akeTebs xarjT-

aRricxvas (tarifikacias), urTierTqmedebs sxva sadgurebTan da 

qselebTan. 

GSM sistemisaTvis dasaSvebia 9 db_is toli signal-xmauris 

fardoba, rogorc cnobilia analogur sistemebSi es maCvenebeli 



daaxloebiT 18 db_ia. 9 db_s sxvaoba gamowveulia signalis cifruli 

damuSavebis cnobili upiratesobiT, kerZod Semdegi tipis mowyobilo-

bebis gamoyenebis gamo: 

• kavSiris arxSi arsebuli xmaurisadmi mdgradi xmis 

kodekebis; 

• efeqturi cifruli modulebis gamoyenebis gamo, romelTa 

meSveobiTac radiosignalis ZiriTadi energia Tavmoyrilia 

kavSiris arxis sixSiris zolSi; 

• xelSeSlamdgradi kodekebis gamoyenebis; 

• koreqtorebis, romelTac SeuZliaT uzrunvelyon sistemis 

muSaoba signalebis gavrcelebis mravalsxivianobis pirobe-

bSi arekvlili sxivis 16 mkwm damatebiTi dayovnebis 

zRvruli mniSvnelobis dros; 

• sixSireebis gadarTvadi sinTezatoris, romelic aumjobesebs 

muSaobis xarisxs signalebis gavrcelebis mravalsxivianobis 

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

25 mhc_ian qvediapazonad (nax. 2.3): 890...915 mhc gankuTvnilia portatuli 

(mobiluri) mowyobilobidan sabazo sadgurisaken gadacemisaTvis da 

935...960 mhc - miRebisaTvis. e.i. gamoiyeneba dupleqsuri kavSiri 

sixSiruli dayofiT (FDD - frequency Division Duplex). TiToeuli 

qvediapazoni dayofilia 124 sixSirul arxad. mezobel sixSirul 

arxebs Soris sxvaoba 200 khc_ia (TiToeuli sixSiruli arxis sigane 

ar aRemateba 200 khc_s). GSM sistemis xmis gadacemis arxi iyenebs or 

sixSirul arxs, romelTa saerTo farTi Seadgens 45 mhc_s miuxedavad 

orive diapazonSi gadamtani sixSireebis absolituri mniSvnelobebisa. 

miRebasa da gadacemas Soris sxvaobis arseboba xels uSlis am 

mimarTulebebs Soris urTierTxelSeSlebis warmoqmnas. dRes-dReiso-

biT GSM sistema agreTve muSaobs 1800 da 1900 mhc sixSireebze. 

TiToeul sixSirul arxSi monacemebi gadaicema 8 saarxo 

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

deba ciklSi, xolo 26 cikli - 120 mwm_iani xangrZlivobis ganmeorebad 

zeciklSi. si_s xangrZlivoba Seadgens daaxloebiT 600 mkwm_s. si_s 

struqtura naCvenebia 2.4 naxazze. konkretuli portatuli mowyobiloba 

sabazo sadgurze informaciis gadacemas awarmoebs erT-erT si_iT. sxva 

danarCeni si_ebis ganmavlobaSi gadacema ar mimdinareobs (gadamcemi 

gaTiSulia). si_s TavSi da boloSi gamoyofilia 28 mkwm_iani 

intervali gardamavali procesebisTvis, romlis drosac gadacemis 

simZlavre icvleba (izrdeba si_s dasawyisSi da mcirdeba mis boloSi) 

70 db_iT. si_s sasargeblo xangrZlivoba Seadgens 546,12 mkwm_s da 

uzrunvelyofs 148 bit gadacemas erT-erTi saarxo intervalidan, 

romelSic gadacema ar mimdinareobs, xorcieldeba sabazo sadguridan 

signalis miReba. e.i. gamoiyeneba erTidaigive antena, romlis gadacema 

da miReba droSi aris dayofili. 

 



 

 

fiWis sazRvrebSi sabazo sadgursa da portatul mowyobilobas 

Soris manZili SeiZleba Seadgendes 30 km_s, Sedegad signalis gavrce-

lebis dayovneba SeiZleba Seadgendes 100 mkwm_s. aseTi dayovneba 

seriozulad moqmedebs sabazo sadguris muSaobaze, radgan gadacemuli 

si SeiZleba gadavides mezobel si_ze, aseT SemTxvevaSi sabazo 

sadguri portatul mowyobilobaze gadacemaze brZanebebs agzavnis 

winswrebiT, raTa sabazo sadguris signali miewodos "Tavis" si_Si. 

sabazo sadgurs, massa da portatul mowyobilobas Soris manZilis 

mixedviT, am ukanasknelis energoresursis xarjvis Semcirebis mizniT 

SeuZlia areguliros gadacemis simZlavre. 

fiWuri sistemis muSaobis erT-erTi niSanTviseba aris mravalsxi-

viani gavrcelebis pirobebSi signalis miReba (mimRebis Sesasvlelze 

moqmedebs jamuri signali, da signalebi, romlebic arekvlilia 

reliefis da Senobebis zedapirebidan). mravalsxiviani gavrceleba 

iwvevs iseT arasasurvel movlenebs, rogoricaa signalis dayovnebis 

mzardi mniSvneloba, relevskuri Sesusteba da a.S. mravalsxiviani 

gavrcelebis uaryofiTi mxareebis Tavis daRweva SesaZlebelia 

signalebis gamaTanabrebeli meqanizmis gamoyenebiT. igi xorcieldeba 

si_s sasargeblo datvirTvis sam nawilad gayofiT, romlebic Tavis 

mxriv erTmaneTisagan gamoyofilia almebiT (nax. 2.4). SuaSi 

ganlagebulia specialuri, advilad amosacnobi sinqroTanmimdevroba 

(sinqrosignali), romliTac xorcieldeba miRebuli si_s gaTanabreba 

(gasworeba). sinqroTanmimdevrobamde da mis Semdeg ganTavsebulia 57 

bitiani sainformacio datvirTva. 
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centralizebuli marTvisagan gansxvavebiT, romelic damaxasiaTebe-

lia pirveli Taobis sistemebisaTvis, GSM sistemaSi miRebulia moZravi 

kavSiris sakomutacio centris, sabazo sadgurebsa da gadasatan 

terminalebs Soris ganawilebuli marTvis principi. kavSiris seansis 

mTeli drois ganmavlobaSi gadasatani terminalebi zomaven mezobeli 

sabazo sadgurebidan signalis dones da gazomvis Sedegebs gadascemen 

maT momsaxure sabazo sadgurs. aRniSnuli sabazo sadguri gansa-

zRvravs estafeturi gadacemis ganxorcielebis aucileblobas da 

moZravi kavSiris sakomutacio centris marTvis sistemas gadaugzavnis 

informacias yvelaze ufro upiratesi sabazo sadguris Sesaxeb. 

marTvis ganawilebis aseTi algoriTmis gamoyenebis dros samomsaxureo 

samuSaoebis didi nawili sruldeba sabazo sadgurebisa da gadasatani 

terminalebis mier, rac centraluri marTvis sistemis gadatvirTvis 

Tavidan acilebis saSualebas iZleva. 

GSM sistema momxmarebels sTavazobs rogorc xmovani, aseve 

araxmovani xasiaTis momsaxureobebis farTo asortiments. satelefono 

Setyobinebebis garda xmovani Setyobinebebis momsaxurebas miekuTvneba 

specsamsaxurebis gamoZaxeba (saswrafo, saxanZro, policia da a.S.), 

rogorc wesi aRniSnuli xorcieldeba 112 nomris akrefiT, romelic 

evropaSi miRebulia standartad, agreTve aseTi saxis momsaxureobaSi 

Sedis xmovani fostiT momsaxurebac. 

araxmovani xasiaTis momsaxurebis nakrebi dafuZnebulia ISDN_is 

momsaxureobaze da GSM standartis abonentebisaTvis Seadgens 30_ze 

met dasaxelebas. monacemTa gadacemis momsaxureobebi gansxvavebulia 

da damokidebulia: potencialur korespondentebze (saerTo moxmarebis 

satelefono qselis abonentebi, ISDN_is abonentebi an specialuri 

qselis abonentebi); gadacemuli informaciis xasiaTze (monacemebi, 

faqsimile da sxva); komutaciis rejimze (paketuri komutacia, gamWoli 

cifruli arxi, satelefono modemebis gamoyenebiT komutacia da a.S.), 

terminalebis tipze da a.S. moZravi kavSiris sistemebis specifikur 

nawils warmoadgens mokle Setyobinebebis samsaxuri (SMS - Sort Massege 

Servise) (Semavali, gamavali da samauwyeblo), romlebic TavisTavad 

warmoadgens personaluri gamoZaxebis (peijeris) nairsaxeobas. 

moZravi fiWuri kavSiris Semdgomi ganviTareba mimdinareobs mesame 

Taobis mrfs_s ganviTarebis farglebSi (3G). evropaSi mesame Taobis 
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mrfs_is ganviTarebis kompaniam miiRo moZravi kavSiris universaluri 

sistemis saxeli (UMTS  - Universal mobile Telecommunication System), romelic 

xorcieldeba CEPT_is (Conference of  European Posts and Telegraphs) RACE_s 

gamokvlevebis farglebSi. UMTS_isSeqmnis koncefcia iTvaliswinebs 

kavSirgebmulobis arsebuli cifruli sistemebis (fiWuri, personaluri 

gamoZaxebis da a.S.) funqcionaluri SesaZleblobebis gaerTianebas 

moZravi kavSiris standartizirebuli momsaxurebis SeTavazebiT 

(miwodebiT). 

mesame Taobis erTiani saerTaSoriso mrfs_s SeqmnisaTvis proeqtis 

damuSavebas awarmoebs ITU FPLMTS_is saxelwodebiT. 

 

 

2.3. personaluri radiogamoZaxebis sistemebi 

 

momsaxurebis Tanamedrove bazari xasiaTdeba radiogamoZaxebis 

personaluri sistemebis (rgps) ganviTarebis maRali tempebiT, romelic 

harmoniulad erwymis radiokavSiris da monacemTa gadacemis sistemebs. 

personaluri gamoZxeba (peijingi) - eleqtrokavSirgabmulobis 

momsaxurebaa, romelic uzrunvelyofs momsaxurebis zonaSi ukabelod 

calmxrivi informaciis gadacemas. daniSnulebis mixedviT rgps iyofa 

kerZo (dawesebulebis) da saerTo moxmarebis qselebad. 

kerZo rgps_bi Setyobinebebis gadacemas uzrunvelyofen lokalur 

zonebSi an SezRudul teritoriaze garkveuli jgufebis mosamsaxureb-

lad. rogorc wesi, aseT sistemebSi Setyobinrbis gadacema xorciel-

deba marTvis pultidan dispeCerebis mier saerTo moxmarebis 

satelefono qselebTan urTierTqmedebis gareSe. 

saerTo moxmarebis rgps_is qveS igulisxmeba teqnikuri 

saSualebebis erToblioba, romelTa saSualebiTac saerTo moxmarebis 

qselebis gavliT radioarxSi gadis SezRuduli zomis Setyobineba. 

rgps_is ganviTareba xorcieldeba: saerTo moxmarebis qselebTan 

avtomaturi urTierTqmedebis teqnikis danergvis gziT, gamoZaxebebis 

(misamarTebis) da Setyobinebebis anbanur-cifruli kodis cifruli 

meTodebiT gadacemis gamoyenebis gziT; xelSeSlamdgradobis da 

gamtarunarianobis gazrdiT; damaboloebeli mowyobilobebis miniatu-

rizaciis da eleqtroenergiis moxmarebis SemcirebiT. 
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dRes-dReisobiT aSS_s, didi britaneTis, iaponiis da sxva qveynebis 

sxvadasxva firmebis mier muSavdeba kerZo da erovnuli rgps_s 

sxvadasxva mravalricxovani tipebi.  rgps_s ganviTarebis sakvanZo 

faqtors warmoadgens radiointerfeisis standartizacia. 

1978 wels pirvelad iyo gamoqveynebuli standarti POCSAG (Post 

Office Code Standartiztion Group) kodze da gacemuli iyo misi farTo 

danergvis winadadebebi tonaluri gamoZaxebebis farglebSi. 1979 wels 

gamoqveynebuli iyo 512 biti/wm siCqaris cifruli da anbanur-cifruli 

Setyobinebebis gadacemis POCSAG kodi, SemdgomSi gadacemis siCqare 

gaizarda 1200 da 2400 bit/wm_mde. POCSAG kodi ITU-R_is mier 

damtkicebuli iyo 1982 wels (rekomendacia 584). dRes-dReisobiT 

POCSAG kodi gamoiyeneba rgps_bis umravlesobaSi. 

rgps qselis funqcionalur ganviTarebaze, siCqaris gazrdaze, 

agreTve nacionaluri rgps_bis transnacionaluri qselebSi 

integraciaze warmoqmnilma moTxovnilebebma ETSI_is farglebSi 

gamoiwvia saerToevropuli standartis SemuSaveba, romelsac ERMES 

(European Radio Messaging System) ewoda. aRniSnuli standarti damtkicda 

1992 wels. 

ERMES standartis ZiriTadi dadebiTi mxareebia (ZiriTadi 

Rirebulebebi):  

• yvela evropuli qveynisaTvis saerTo qseli da saerToevro-

puli roumingi; 

• saerTo interfeisi, romelic uzrunvelyofs qselis maRal 

tevadobas sxvadasxva saxis Setyobinebebis gagzavnisas, 

teqsturi Setyobinebebis CaTvliT, romlebic gadaicema six-

SireTa viwro zolSi; 

• personaluri radio gamoZxebis mimRebebis saerTo (erTiani) 

specifikacia. 

POCSAG standartSi agreTve gaTvaliswinebuli aris rgps_is 

integrorebis SesaZlebloba. 

rgps_bis ganviTarebis axal mimarTulebas warmoadgens firma 

"Motorola"_s mier damuSavebuli FLEX kodi da masze dafuZnebuli rgps. 

FLEX_ze dafuZnebuli rgps_is ZiriTad upiratesobebs POCSAG_ze 

dafuZnebul rgps_Tan SedarebiT warmoadgens: SetyobinebaTa gadacemis 
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gazrdili siCqare, sistemis didi moculoba, arxebis 

xelSeSlamdgradobis gazrdili maxasiaTeblebi da peijeris ufro 

ekonomiuri muSaobis uzrunvelyofa. "Motorola"_s mier warmodgenilia 

peijerebi, romlebic muSaoben samive standartze: POCSAG, ERMES da 

FLEX. 

 

 

2.4. ukabelo telefonebis sistemebi 

 

saerTo moxmarebis ukabelo telefonebis (ut) sistemebi (Cordles 

Telephony - CT) mniSvnelovan konkurencias uweven fiWuri kavSiris 

sistemebs. Tavdapirvelad ut_bi gankuTvnili iyo SezRuduli farTis 

mqone binebSi da ofisebSi eqspluataciisaTvis. SemdgomSi maTi 

ganviTareba moxda rogorc saerTo moxmarebis sistemebis. 

1985 wels CEPT_ma warmoadgina CT1 standarti ukabelo 

telefonebisaTvis, romelic muSaobda 900 mhc diapazonSi 40 

dupleqsuri arxiT, arxebis droiTi dayofiT. analogur sistemebSi 

kavSiris dabali xarisxi da saubrebis saidumloebliobis dacvis ar 

arsebobam gamoiwvia cifruli ukabeli sistemebis SemuSavebis dawyeba. 

axali standarti, romelmac CT2_is saxelwodeba miiRo, SemuSavebuli 

iyo did britaneTSi, romelic ukeT vidre CT1 uzrunvelyofda 

saubrebis konfendencialobas da xmovani Setyobinebebis miRebis 

xarisxs. CT2 standartSi gamoyenebulia 864...868 mhc sixSireTa 

diapazoni da dupleqsuri gadacema arxebis droiTi dayofiT. CT2 

standarti safuZvlad iqna miRebuli Telepoint sistemis Seqmnisas, 

romelic gankuTvnilia nebismieri abonentis momsaxurebisaTvis qalaqSi 

dayenebuli radioportebis gavliT, romlebic CarTulia saerTo 

moxmarebis satelefono qselSi. radiointerfeisis CT2 protokoli 

damtkicebula ETSI_is mier da miiRo ETS-300131 aRniSvna. 

1992 wels ETSI_m saerToevropuli ukabelo telefoniis DECT 

sistemaze miiRo standarti ETS-300175, romelic gankuTvnilia 

monacemebis da xmovani Setyobinebebis gadacemisaTvis 1880...1900 mhc 

diapazonSi. 

aSS_Si kompania Bellcore_s mier damuSavebuli iqna saerTo miRwevis 

ukabelo telefonebis PACS standartis sistema, romelic muSaobs 
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FCC_s mier personaluri qselebisaTvis gamoyofil sixSireTa 

monakvetSi - 1850...1910 da 1930...1990 mhc sixSireebze. funqcionaluri 

daniSnulebis mixedviT PACS standarti DECT_is analogiuria, magram 

gankuTvnilia aSS_Si miRebul standartze samuSaod romlis 

sixSireebis ganawileba da ganviTarebis koncefcia gansxvavebulia 

evropulisagan. 

ukabelo kavSiris sistema dafuZnebulia portatuli telefonebis 

gamoyenebaze, romelsac PHS_s uwodeben da romelic gamogonebulia da 

warmatebiT aris danergili iaponiaSi. PHS uzrunvelyofs qselis 

mikrofiWuri arqiteqturis farglebSi ormxriv ukabelo kavSirs. 

PHS_is interfeisi dafuZnebulia arxebis ormxriv dayofazeda da 

dupleqsur, droSi dayofil miRebisa da gadacemis reJimze. aRniSnuli 

standartis samuSao sixSiris diapazonia 1895...1918 mhc. 

dawvrilebiT ganvixiloT saerToevropuli ukabelo DECT sistemis 

standarti. DECT (Digital European Cordless Telecommunications) standarti 

ETSI_s mier gamoqveynebuli iyo1992 wels, xolo pirveli komerciuli 

nawarmi, romelic am satandarts Seesabameba, gamoCnda 1993 wels. 

Tavdapirvelad isini ZiriTadad warmoadgendnen dawesebulebis ass_bis 

qselis agebis saSualebas, agreTve saxlis ukabelo telefonebs. 

SemdgomSi gamoCnda DECT_is sxva "gafarToebebi", romlebic 

muSavdeboda jer kidev standartis Seqmnis procesSi. maT 

SemadgenlobaSi Sedis: adgilobrivi radiokavSiris sistemebis 

saSualebebi (Radio in the Local Loop - RLL); sistemebi romlebic 

uzrunvelyofen saerTo moxmarebis qselebTan ukabelo miRwevas 

SezRuduli mobilurobis mqone abonentebisaTvis (Cordless Terminal 

Mobility - CTM); saSualebebi, romlebic DECT aparaturas fiWur 

sistemebTan muSaobis saSualebas aZlevs (mag: GSM). 

DECT standarti damuSavebulia Ria sistemebis urTierTqmedebis 

etalonuri modelis Sesabamisad. standartis Taviseburebas 

warmoadgens kavSiris sistemebis erT teritoriaze "urTierTarsebobis" 

arsebobis garantiis SesaZlebloba maTi muSaobisas koordinaciis ar 

arsebobis dros da sixSireTa dagegmvis aucileblobis ar arseboba, 

rac aucilebelia Cveulebrivi fiWuri qselebis SemTxvevaSi. DECT 

standarti iqmneboda dawesebulebis ass_bis ukabelo radiokavSiris 

sistemebis agebisaTvis. dawesebulebis ass_s ukabelo telefoniis 



 45

sivrce xasiaTdeba trafikis maRali simkvriviT da konfendenci-

alobisadmi mkacri moTxovniT. signali cifrul formaSi gadasayvanad 

DECT sistema gardaqmnis algoriTmad iyenebs adaptur dikm_s, romlis 

siCqarea 32 kbiti/wm, rac uzrunvelyofs xmis gadacemis iseTive 

xarisxs, rogoric aqvs standartul stacionalur qsels. 

1880...1900 diapazonze momuSave DECT standartis sistema muSaobs 10 

sixSirul arxze. TiToeul sixSirul arxSi monacemebi gadaicema 

ciklurad 24 saarxo intervalSi, e.i. gamoiyeneba arxebis droiTi 

dayofa. saarxo intervalis pirvel naxevarSi xorcieldeba sabazo 

sadguridan portatuli mowyobilobisaken gadacema, meore naxevarSi ki 

- piriqiT mimarTulebiT, miReba. e.i gamoiyeneba droiTi dayofiT 

dupleqsuri kavSiris organizeba (TDD). TiToeuli salaparako arxi 

iyenebs si_ebis wyvils, rac gulisxmobs 120 salaparako arxis 

organozebis saSualebas (nax. 2.5). 

arxebis arCevis meqanizmi, romelic cnobilia rogorc arxebis 

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

sistemas saSualebas aZlevs "gverdi-gverd" imuSaon sxvadasxva 

sistemebma maTi muSaobis koordinaciis gareSe. DECT standartis 

nebismier portatul mowyobilobas gaaCnia 120_ve arxi dakavebis 

saSualeba. rodesac saWiroa damyardes SeerTeba, DECT_is portatuli 

mowyobiloba irCevs iseT arxs, romelic uzrunvelyofs yvelaze ufro 

maRali xarisxis momsaxurebas. mas Semdeg rac SeerTeba damyarebulia, 

mocemuli mowyobiloba ganagrZobs diapazonSi arsebuli arxebis 

analizs da Tu aRmoCndeba iseTi arxi, romelic uzrunvelyofs 

kavSiris ukeTes xarisxs, maSin igi gadaerTveba aRniSnul xazze. Zveli 

da axali SeerTebebi gadafarulia droSi, rac uzrunvelyofs 

SeumCnevel gadarTvas erTi arxidan meoreze. CDSC protokolis 

gamoyenebis gamo DECT sistema ar moiTxovs sixSireebis dagegmarebas, 

am problemis mogvarebas uzrunvelyofs portatuli mowyobiloba. 
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