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gamoyofil arxebze sarealizacio globaluri qselebis  

sistemoteqnikis zogierTi aspeqtis SemuSavebisa da  

gamoyenebis Sesaxeb    

oTar natroSvili, aleqsandre robitaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

   ganxilulia globaluri kompiuteruli qselebis organizebis sakiTxebi 

satelekomutacio kompaniebis mier gamoyofil arxebze. warmodgenil statiaSi yuradReba 

daTmobili aqvs multipleqsirebis meTodebs, romlebic gamoyenebulia arxebSi gamavali 

signalebis droiTi an sixSiruli dayofisaTvis. xazgasmulia aseTi qselebis 

infrastruqturaSi sakomutacio centrebis Seqmnis mniSvnelobaze, romlebic mxars dauWeren 

sadiagnostiko procedurebsac qselis daSorebul sadgurebze. 

   sakvanZo sityvebi: globaluri qselebis sistemoteqnika, multipleqsirebis meTodebi, 

sakomutacio centrebi. 

1. Sesavali 

globaluri masStabis kompiuteruli qselebis sistemoteqnikis efeqturi SemuSaveba, 

maTi instalireba da eqspluatacia warmoadgenen sakmaod rTulad gadasawyvet sainJinero – 

teqnikur amocanebs. aseTi tipis qselebis ageba mWidrodaa dakavSirebuli cifruli 

sakomunikacio arxebis efeqtur gamoyenebasTan, romlebSic satelefono kompaniebis 

provaideruli samsaxurebidan gamoyofili xazebis saxiT gadaecemaT sargeblobaSi 

kompiuteruli qselis administratorebs. 

specifikuri midgomebis aspeqtebis SemuSaveba da ganxilva globaluri kompiuteruli 

qseluri gaerTianebisaTvis, romlebic dakavSirebulia gamoyofil satelefono xazebTan, 

metad aqtualuri da sayuradReboa aseTi tipis qselebis organizebisaTvis, amitom 

warmodgenili statiis momdevno, ZiriTad nawilSi SevecadoT mokled ganvixiloT is 

niuansebi, romlebic daaxasiaTeben qselebis efeqtur realizaciebs msgavsi proeqtebis 

realurad ganxorcielebisaTvis.  

2. ZiriTadi nawili 

gamoyofili satelefono xazebi (Leased Lines) mTlianad an nawilobriv 

uzrunvelyofen globaluri kompiuteruli qselis infrastruqturis Seqmnas. mis 

sarealizaciod saWiroa satelekomunikacio meurneobaSi amJamad momqmedi mTeli rigi 

standartuli moTxovnebis dacva, romelTa codna aucilebelia kompiuteruli qselis 

specialistebis mxridan sxvadasxva saxis problemur sakiTxebSi Rrmad gasarkvevad. maT 

Sorisaa pirvel rigSi arxebis multipleqsireba xazebis sabazo gamtarunarianobis 

dasayofad (amJamad satelefono meurneobaSi iyeneben ZiriTadad 45mbit/wm-iani siCqaris 

arxebs, romlebic unda gaaCndes gamoyofil satelefono xazebs globaluri kompiuteruli 

struqturebis Sesaqmnelad). 

gamoyofili sakomunikacio arxebis moqmedebis proncipi (xazebSi gamavali signalebis 

multipleqsirebis CaTvliT) umetes SemTxvevebSi arasakmarisadaa ganmartebuli da xSirad 

gaugebaricaa xelmisawvdom literaturaSi TviT qselebis specialistebisaTvisac ki, amitom 
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isini Semoifarglebian ZiriTadad imis elementaruli codniT, rom globaluri 

kompiuteruli qselebis Sesaqmnelad saWiroa moxdes mxolod cifruli xazebis 

SemaerTebeli CanglebiT fizikuri SeerTebebi [1]. monacemTa mimReb – gadamcemi qselebis 

srulyofili organizebisas ki saWiroa im standartebis srulyofili codnac, romlebic 

aucilebelia msgavsi tipis qselebis Sesaqmnelad. zemoTxsenebuli specialistebi ki am 

ukanasknels naklebad aqceven jerovan yuradRebas, vinaidan isini Tvlian, rom radgan aseTi 

gadamcemi arxebi imyofebian satelekomunikacio kompaniebis daqvemdebarebaSi, “amis iqiT 

gaxedva maT ar undaT”. sinamdvileSi gamoyofili xazebiT organizebuli globaluri 

qselebis sistemoteqnikis realizaciis aspeqtebi sakmaod kargad unda iqnes SemuSavebuli, 

Seswavlili da gaanalizebuli, raTa Seiqmnas sasurveli parametrebiT monacemTa 

gadacemebisaTvis efeqturi funqcionaluri struqturebi kompiuteruli qselebis saxiT.  

kompiuterul qselebSi satelefono arxebis gamoyeneba pirvel rigSi sainteresoa 

aramarto xmovani signalebis cifrul formatSi warmosadgenad, aramed maT gaaCniaT mTeli 

rigi upiratesobebi. cxadia, maT Soris aris iseTi mTavari, rogoricaa gamoyofili arxebis 

dayofa maTSi gatarebuli signalebisaTvis. aseT procedurebs zogadad uwodeben signalebis 

droiT an sixSirul multipleqsirebas. garda amisa swarmoebs (satelefono xazebSi) 

gamavali signalebis frontebis aRdgena da gaZliereba, arxebSi warmtani signalebis 

impulsebis SemWidroveba (xSirad uwodeben SekumSvas) da a.S. yovelive zemoTCamoTvlil 

gardaqmnebs axorcielebs gamoyofil xazebze organizebuli qselebis mimReb – gadamcem 

traqtebSi uSualod monawile aparaturis sistemoteqnika.   

gamoyofili cifruli xazebis intensiuri gamoyeneba ganapiroba: 

1. telesakomunikacio infrastruqturaSi monacemTa gadamcemi cifruli xazebis 

Seqmnam (Sesabamisad maT bazaze saWiro meTodebisa da am meTodebis sarealizacio 

mowyobilobebis SemuSavebam); 

2. cifruli telefoniis meqanizmebis praqtikaSi intensiurma danergvam; 

3. qselebis saxiT satelefono arxebis sistemurma gaerTianebam (erTmaneTTan 

dakavSirebam).  

rogorc cnobilia, satelefono xazebi tradiciurad didi xania gamoiyeneba xmovani 

arxebis garkveuli simravlis gasaerTianeblad erT maRalmwarmoeblur arxSi. am funqciis 

Sesasruleblad Seiqmna meqanizmi, romelmac daakavSira monacemTa ramodenime Semavali nakadi 

erTmaneTTan erT saerTo xazSi (magistralSi), xolo Semdeg moaxdina maTi kvlav dayofa 

ramodenime komponentad individualur momxmarebelze an erTdroulad ramodenime 

momxmareblebze (uwodeben jgufur ganawilebas) gadasacemad. aseT Sualedur gardaqmnebs 

warmatebiT axorcielebs meqanizmi, romelsac rogorc zemoT aRvniSneT, multipleqsirebis 

meqanizmi ewoda. es ukanaskneli amJamad realizdeba ramodenime meTodiT. aRvniSnoT 

ramodenime maTgani: 

1. arxebis gatarebis zolis dayofa drois mixedviT (TDM – Time Division 
Multiplexing); 

2. gatarebis zolis dayofa signalebis sixSireTa diapazonebad (FDM – Frequency 
Division Multiplexing).  

pirveli meTodis gaoyenebis dros signalebis gatarebis zoli iyofa drois 

elementarul intervalebad, romlebic unawildeba (daeTmoba) TiToeul mowyobilobas 

specialuri algoriTmiT. aseTi sabazo arxi cnobilia T1 gamoyofili arxis saxelwodebiT. 
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misi gamtarunarianoba Seadgens 1,544 mbit/wm-s, romelic unda daiyos 125 mikrowamis 

ganmavlobaSi. aRniSnuli intervalis ganmavlobaSi saWiroebis mixedviT arxis es 

gamtarunarianoba gadaecema sxva sadgurs, romelic Tavis mxriv moaxmars sakuTari 

monacemebis gadacemebs. amiT miiRweva arxis sixSireTa zolis efeqturi dayofa (ganawileba) 

droSi. Tumca aqve saWiroa aRiniSnos isic, rom amgvar multipleqsirebas gaaCnia Tavisi 

naklovanebac. igi moiTxovs damatebiTi arxebis gamoyenebis saWiroebas sinqronizaciis 

kodebis gadasacemad.  

amgvari naklisagan dazRveulia multipleqsirebis meore meTodi (FDM), Tumca masac 

Tavis mxriv gaaCnia aseve sakuTari nakli. igi mdgomareobs imaSi, rom romelime dayofili 

sixSire ar SeiZleba gamoyenebuli iqnes sxva arxisaTvis signalebis (e.i. sxva sadgurebidan 

amave arxSi miwodebuli monacemebis) gadasacemad. aqve SevniSnoT isic, rom es meTodi ufro 

naklebefeqtiania zemoTganxilul pirvel meTodTan (TDM) SedarebiT. ris gamoc monacemTa 

gadamcemi qselebisaTvis upiratesoba eniWeba ufro TDM meTods, e.i. multipleqsirebis 

droiT intervalebad dayofis meTods.  

globaluri qselebis sistemoteqnikis aseTi realizaciebis dros satelekomunikacio 

kompaniebi mxars uWeren (infrastruqturaSi qmnian) sakomutacio centrebis Seqmnis ideas. 

sakomutacio centrebi, romlis gavliTac swarmoebs monacemTa nakadebis gadacemebi, ufro 

ZviradRirebulia. aseTi meTodebis gamoyeneba Tumca zrdis monacemTa gadacemebis 

geografiul manZilebs (mxedvelobaSi gvaqvs sadgurebs Soris teritoriul daSorebebs), 

amasTan iqmneba saWiroeba am ukanasknelis dayofa qselis infrastruqturaSi mTavar da 

Sualedur sakomutacio centrebad.  

globaluri qselebis realizaciis aseTi sistemoteqnikis gamoyenebas unda 

axasiaTebdes da Tan axlavs kidec kidev erTi damatebiTi niuansis gaTvaliswinebac. yvela 

ganapira kvanZebis (Tundac calkeuli sadgurebis) SeerTebas (Tavmoyras) axlomdebare 

sakomutacio centrTan unda hqondes mravaljeradi gamoyenebiTi xasiaTi. aseT dros 

trafikis SeerTebas da ganawilebas centralur ofisTan (aseve Sualedur ofisebSic) unda 

swarmoebdes sistematiurad. es ukanaskneli Seadgens aseTi sistemoteqnikis realizaciebis 

aucilebel pirobas.  

3. daskvna 

warmodgenili naSromis zemoTganxiluli ZiriTadi nawilidan SeiZleba gamovitanoT 

Semdegi arsebiTi daskvna. kompiuteruli qselebis sistemoteqnikuri midgomebis TiToeul 

realizaciebs gamoyofil arxebze gaaCniaT TavianTi rogorc dadebiTi, ise uawyofiTi 

mxareebic. amas garda gamoyofil arxebze globaluri qselebis amgvar organizaciebs imasTan 

erTad, rom maTi daxmarebiT mniSvnelovnad farTovdeba qselebis moqmedebis areali (rac, 

rogorc vaxseneT, dadebiT momentad unda CaiTvalos), gamoyofil xazebze qselur 

gadawyvetebs gaaCniaT is upiratesobac, rom infrastruqturas axasiaTebs monacemTa 

gadamcemi kvanZebis regularuli urTierTkavSiri centralur da Sualedur ofisebTan. es 

gvaZlevs imis saSualebasac, rom amgvar qselebSi SesaZlebelia gadacemebis manZilidan 

kontrolisa da diagnostirebis ganxorcieleba. am mizniT SesaZlebelia Seiqmnas specialuri 

sadiagnostiko testebi sxvadasxva sakomutacio centrebSi. amgvari sistemoteqnikuri 

gadawyveta SesaZleblobas mogvcems aseve mniSvnelovnad SevamciroT diagnostirebisaTvis 

saWiro droiTi da fuladi danaxarjebic, rac metad arsebiTia [1].  
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gamoyofil arxebze qselis sistemoteqnikur realizaciebs (saTanado topologiebis 

SerCevas da winaswar maT gaanalizebas) gaaCnia sakmaod rTuli xasiaTi. es ganpirobebulia 

imis aucileblobiT, rom praqtikulad yvela gamoyofili xazisaTvis saWiroa dayendes 

minimum ori an meti raodenobis sakomutacio centri. amgvari qselis organizaciisaTvis 

misi sarealizacio modeli rTulia Tundac imitom, rom is unda asaxavdes xazebis 

sadgurebis raodenobas gadamcemidan mimRebamde, romelTa ricxvi globalur qselSi 

savaraudod sakmaod did cifrs Seadgens.  

literatura: 

1. natroSili o. (2009). monacemTa miReba-gadacemis marTvisa da diagnostirebis 

algoriTmebi kompiuterul qselebSi. stu. gamomc. `teqnikuri universiteti”. Tbilisi. 

2. Максимов Н., Попов И. (2013). Компьютерные сети. Изд. `Форум”. Москва.  

 

DEVELOPMENTAND  APPLICATION  OF  SOME  ASPECTS  OF  SYSTEMS 
ENGINEERING  IMPLEMENTATION ON THE GLOBAL NETWORKS DEDICATED 

CHANNELS 
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Summary 

The article discusses problems of organizing global computer networks on dedicated channels 
provided by telecommunications companies. The article focuses on the methods used to multiplex 
signals that are used for time or sequential segregation of signals running through the channels. 
Emphasis is made on the importance of creating switching centers within the infrastructure of the 
networks that support diagnostic procedures on remote stations. 

 

О  РАЗРАБОТКЕ И ПРИМЕНЕНИИ НЕКОТОРЫХ АСПЕКТОВ  
СИСТЕМОТЕХНИЧЕСКОЙ РЕАЛИЗАЦИИ ГЛОБАЛЬНЫХ СЕТЕЙ  

НА ВЫДЕЛЕННЫХ  КАНАЛАХ 

Натрошвили О.Г., Робиташвили А.Г.  
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Резюме 

Рассмотрены  вопросы  системотехнической  организации  глобальных  компьютерных 
сетей  на  выделенных  телекоммуникационными  компаниями  каналов. Большое  внимание  
уделено   применяемым  методам  мультиплексирования сигналов. Подчеркнуто значение  
создания  коммутационных  центров  в инфраструктуре  таких  сетей, которые  поддерживают  
диагностические  процедуры  на  удаленных  станциях.  
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