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telekomunikaciuri qselebis agebis safuZvlebi 

Sesavali  

telekomunikacia –es aris informaciis gadacema manZilze. informacia 

–es aris cnobebis erToblioba raime fizikuri obieqtis an procesis 

Sesaxeb. imisaTvis, rom gadavceT informacia saWiroa is gadavaqcioT 

Setyobinebad, e. i. Setyobineba –es aris manZilze gadasacemad momzadebuli 

informacia. informaciis wyarodan – informaciis mimRebamde arsebobs 

garemo, romelSic unda gadavides Setyobineba. am garemos gavlisaTvis 

Setyobineba gardaiqmneba e.w. signalad. signali - es aris droSi da 

sivrceSi cvladi sidide, romelSic asaxulia gadasacemi Setyobineba. 

 imis mixedviT, Tu ra garemoSi xdeba Setyobinebis gadacema arCeven 

sxvadasxva signalebis saxeebs. mag: bgeriTi, optikuri, eleqtruli, radio 

da a.S. optikuri kavSiri telekomuknikaciis yvelaze Zveli formaa. 

uZvelesi droidan adamianebi Setyobinebis gadasacemad iyenebdnen optikur 

movlenebs (signalebs), magaliTad koconebs. am signalebis Tanamedrove 

saxeebia optikuri signalebi, romlebic optikur-boWkovani kabelebiT 

gadaicema. 

 eleqtrobis aRmoCenis Semdeg Setyobinebebi gadaicema eleqtruli 

signalebis saSualebiT. es signalebi gaivlian eleqtrul sadenebs 

(kabelebs). am saxis  telekomunikacias eleqtruli kavSiri ewodeba. 

 Setyobinebebis radio talRebiT gadacemis aRmoCenis Semdeg 

Camoyalibda e.w. "radiokavSiris" cneba, romelzedac dafuZnebulia 

telekomunikaciis iseTi Tanamedrove mimarTuleba, rogoricaa mobiluri 

kavSiri. amave meTodebiT xdeba radiomauwyeblobaBda telemauwyebloba. 

 optikuri, eleqtruli da radiokavSirebis erToblioba gansazRvravs 

Tanamedrove telekomunikaciebis dRevandel saxes da xvalindel dRes. Tu 

adre cal-calke ganixileboda satelefono kavSiri, satelegrafo kavSiri, 

radiokavSiri, satelevizio kavSiri da sxv. amJamad mimdinareobs kavSirebis 

integraciis procesi, e.i. iqmneba telekomunikaciuri qselebi, romlebiTac 

SesaZlebelia nebismieri saxis Setyobinebis (informaciis) gadacema. mis 

naTel magaliTs warmoadgens axali (momavali) Taobis kavSiris qselebi 

(NGN – Next Generation Network), romlebic tradiciuli satelefono 

Setyobinebebis gadacemasTan erTad uzrunvelyofen kompiuteruli 

informaciis gadacemas da mravali satelevizio programis gavrcelebas.      



 2

telekomunikaciis qselebiT sxvadasxva tipis (bgera, monacemi, video) 

informaciis gadacemis SesaZleblobas qmnis informaciuli gadacemisadmi 

erTiani midgoma, rodesac nebismieri informacia gadaiyvaneba cifrul 

formaSi, Semdeg Camoyalibdeba orobiTi elementebisagan Semdgari mcire 

xangrZlivobis paketebi. es paketebi garda gadasacemi sasargeblo 

informaciisa Seicavs paketisnomers da adresatis misamarTs. am misamarTis 

mixedviT paketi QqselSi gaivlis drois mocemul momentSi Tavisufali 

marSrutiT, risTvisac qselSi gamoiyeneba e.w. marSrutizatorebi. zogadad, 

gadacemis aseT meTods paketuri komutacia ewodeba, an sxvanairad IP (Internet 

Protokol) teqnologia, radganac igi Tavdapirvelad Seqmnili iyo internet- 

qselebisaTvis da interneti amJamad am teqnologiiT funqcionirebs. 

mcire istoria: msoflioSi pirveli telegrafis aparati eleqtruli 

signalebis gadacemiT Seiqmna 1832 wels. 

pirveli satelefono gadacema Sedga 1875 wels. 

pirveli radiogadacema –1895 wels. 

me-20 saukunis dasawyisidan iwyeba eleqtrokavSiris uswrafesi 

ganviTareba, ZiriTadad satelefono qselebis SeqmniT. iqmneba sakomutacio 

sistemebi aTobiT da milionobiT abonentis erTmaneTTan dasakavSireblad. 

aseTi didi raodenobis kavSirebis momsaxurebisaTvis iqmneba avtomaturi 

sakomutacio sistemebi, romlebic ats-ebis saxeliT aris cnobili. amjamad 

ZiriTadad eqspluataciaSi Sedis cifruli (eleqtronuli) sakomutacio 

sistemebi, romelTa ZiriTad elements warmoadgens eleqtronuli – 

gamomTvleli manqana (kompiuteri). igi gamomZaxebeli abonentisagan iRebs 

SekveTas (nomris akrefiT) gamosaZaxebel abonentTan SeerTebaze, Semdeg 

eZebs qselSi yvelaze moxerxebul gzas, gamomZaxebeli abonentidan 

gamosaZaxebel abonentamde da axdens am abonentebis dakavSirebas fizikuri 

wredebiT (kabelebiT) an radioarxebiT. (maT Soris Tanamgzavruli 

arxebiTac). 

1950-60 w.w. eleqtrokavSiris ganviTarebaSi iwyeba axali era – 

monacemebis gadacemis era. am dros Seiqmna pirveli kompiuterebi, rasac 

mohyva maTi erTmaneTTan dakavSirebis aucilebloba. kompiuterebis 

urTierTkavSirisaTvis specialuri qselebis ageba did ekonomikur 

danaxarjebTan aris dakavSirebuli. amitom imTaviTve daisva sakiTxi 

arsebuli satelefono qselebis gamoyenebisa kompiuteruli qselebis 

asagebad. ase Seiqmna e.w. "simbiozi", anu kompiuteruli da 
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telekomunikaciuri teqnikis Serwyma. amJamad, telekomunikacia 

warmoudgenelia kompiuteruli teqnikis gamoyenebis gareSe da piriqiT – 

kompiuterebi telekomunikaciuri qselebis gareSe. 

 

Tavi I 

telekomunikaciur qselebSi gamoyenebuli signalebi. 

 

 1.1. eleqtrokavSiris saxeebis klasifikacia 

 eleqtrokavSiris Tanamedrove saxeebi pirobiTad iyofa informaciis 

realur droSi (myisierad) mitanis meTodebis gamoyenebiT da mitanis 

gadavadebiT. Setyobinebebis mimRebTa raodenobis mixedviT individualuri 

da masiuri mimRebebisaTvis. klasifikacia moyvanilia cxrilis saxiT. 

 

realur droSi 

(myisieri) gadacema 
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bgeriTi           

mauwyebloba    (radio) 

satelevizio mauwyebloba 

(Cawerili programebi) 

satelevizio   

mauwyebloba 

 

gazeTebis gadacema, 

teleteqsti 

 

 rogorc zemoT iyo aRniSnuli amJamad arsebobs tendencia yvela 

saxis informacia (Setyobineba gadacemuli iqnas erTi da igive qseliT. 

aseT qselebs ewodebaT qselebi momsaxurebis integraciiT, kerZod 

cifruli qselebi ISDN (Integrated Services Digital  Netvork - cifruli qselebi 

momsaxurebis integraciiT). 
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  1.2 eleqtrokavSiris qselebiT gadasacemi signalebis saxeebi 

 

 eleqtrokavSiris qselebiT gadasacemi Setyobinebebi da maTi 

Sesabamisi signalebi SeiZleba iyos uwyveti (analoguri da diskretuli 

(cifruli). 

uwyveti signali –aRiwereba rogorc drois uwyveti funqcia (nax. 1.1). 

misi Tavisebureba  imaSia, rom  igi arsebobs drois nebismier momentSi da 

nebismier momentSi SeuZlia miiRos mniSvnelobebis usasrulo simravle. anu 

drois momentSi SeiZleba miiRos erT-erTi mniSvneloba usasrulo 

simravlidan. 

 

 

 

 

 

 

 

nax. 1.1. uwyveti 

diskretuli signali – SeiZleba iyos ori saxis: diskretuli droSi 

da diskretuli amplitudis (donis) mixedviT. droSi diskretuli signalebi  

-  mniSvnelobas Rebuloben mxolod drois garkveul momentSi t1, t2,… . 

drois sxva SualegebSi maTi mniSvneloba nulis tolia (nax. 2).  

 

 

 

 

 

 

          nax. 1.2.                                     nax. 1.3. 

 

doneebis mixedviT - diskretuli signalebi arseboben drois nebismier 

momentSi, magram SeuZliaT miiRon mxolod garkveuli winaswar cnobili 

doneebi 1,2,3 (nax. 1.3.). signals sxva mniSvnelobis miReba am doneebs Soris 

ar SeuZlia. 

f(t) 

t 

f(t) 

        t1       t2       t3       t4       t5     t6        t7       t8                 t 

f(t) 

t 
1 
2 
3 
4 
5 



 5

sruliad diskretulad iTvleba signali, romelic diskretulia 

rogorc droSi, aseve donis mixedviT (nax.1.4).  

 

 

 

 

 

 

 

 

 

 nax. 1.4.   

aseTi signalis Tavisebureba imaSi mdgomareobs, rom signali 

arsebobs mxolod drois garkveul momentSi t1, t2,….da am momentSi SeuZlia  

miiRos mxolod garkveuli, winaswar cnobili doneebi, mag. 0, 1, 2, 3. 

 eleqtrokavSirSi gansakuTrebuli mniSvneloba eniWebaT e.w. cifrul 

signalebs. am signalebis gamoyenebiT aigeba Tanamedrove 

telekomunikaciuri sistemebis umravlesoba – e.w. cifruli sistemebi. 

  ganvixiloT cifruli signalebis warmoqmnis procesi. rogorc   

nax.1.4. naCvenebi grafikidan Cans mocemul SemTxvevaSi yovel diskretul    

tj  momentSi signals SeuZlia miiRos mniSvneloba 0–dan 7-is CaTvliT (erT-

erTi mTeli). SesaZlebelia es mniSvnelobebi warmodgenil iqnas orobiTi 

kodis saxiT Semdegnairad: 

 nebismieri R ricxvi SeiZleba warmodgenil iqnas polinomiT 

(mravalwevriT). 

   R= an-1xn-1 + an-2xn-2+  …..+a2x2+a1x1+a0x0          (1) 

a0,  a1,   …. an-1     -   koeficientebia,  x – s  Tvlis fuZe  ewodeba.  Tu x=10  da 

aj  koeficientebi Rebuloben  mniSvnelobebs 0, 1, 2, ...……9, aseT Tvlis 

sistemas aTobiTi Tvlis sistema ewodeba da mas viyenebT yoveldRiur 

cxovrebaSi  TvlisaTvis. 

 Tu fuZe  x=2   da koeficientebi aj=0   an 1, miviRebT  orobiT Tvlis 

sistemas. mag: ricxvi 6 orobiTi Tvlis sistemaSi SeiZleba ase Caiweros   

6=1⋅22+1⋅21+0⋅20=4+2+0. aTobiTi Tvlis sistemaSi ricxvis Casawerad viwerT 

mxolod koeficientebs, miviRebT 110. aseT Caweras ewodeba ricxvis 

warmodgena  orobiT formaSi da radgan Cawera xdeba mxolod ori cifris 

        t1       t2       t3       t4       t5     t6        t7     t8      t9       t10    .  .  .                                                    t 

f(t) 

1 
2 
3 
4 
5 

0 

7 

6 
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0 da 1-is gamoyenebiT, amitom mas ewodeba signalis warmodgena cifrul 

(orobiT) formaSi. 

 amgvarad, Tu Setyobineba dasawyisSive diskretulia. mag: asoebi 

teqstSi, SesaZlebelia maTi danomvra aTobiT sistemaSi da Semdeg misi 

polinomiT warmodgena zemoTmoyvanili meTodiT (1) formulis gamoyenebiT. 

Tu Setyobineba uwyvetia maSin misi cifrul formaSi gadayvanisaTvis 

saWiroa sami operaciis Catareba: 1. diskretizacia drois mixedviT; 2. 

diskretizacia (qvantireba) donis mixedviT; 3. donis gadayvana orobiT 

(cifrul) formaSi. 

Tanamedrove cifrul sistemebSi diskretizacias awarmoeben e.w. 

aTvlis Teoremis mixedviT, romelsac aseve kotelnikovis Teoremas 

uwodeben. am Teoremis Tanaxmad ∆t Sualedi  or anaTvals Soris   

aq Fmax  - signalis sixSiruli speqtris maqsimaluri mniSvnelobaa. 

magaliTad, satelefono signalisaTvis Fmax=3400 hc. amitom 

 

zusti tolobaa ∆t=1/3400=147⋅10-6
wm. 

am mniSvnelobas iReben naklebobiT, kerZod ∆t=125⋅10-6 
. saerTod, rac 

ufro mcires aviRebT  ∆t-s, uwyveti signalis diskretulad warmodgena miT 

ufro zusti iqneba. 

meore operaciis dros – doneebis mixedviT diskretizaciis dros 

signalis dones 0–dan Mmax –mde yofen satelefono signalebisaTvis 256 

doned, videogamosaxulebebis Sesabamisi signalebis dones – 128 doned. (1) 

gamosaxulebis Sesabamisad, Tu R=256 orobiT formaSi misi 

warmodgenisaTvis sakmarisia mravalwevri  n wevriT (e.i. n Tanriga kodi), am 

SemTxvevaSi n =8. 

diskretizaciis Sualedi ∆t=125⋅10-6 
wm miiReba diskretizaciis 

sixSiriT TiToeuli tj  anaTvali warmodgeba n Tanriga koduri kombinaciiT  

aq n =8. amitom 0-sa da 1-ebis ganmeorebis sixSire, romelsac gadacemis 

siswrafe ewodeba, Seadgens  

 

max2
1

F
t ≤∆ (2) 

wm.
34002
1

⋅
≤∆t

wm 

khc.d 8
10125
11

6
=

⋅
=

∆
=

−t
f
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              V=fd⋅n=8khcx8=64000 biti/wm. 

 

sidides 1 bit/wm ewodeba gadacemis siswrafe –biti/wm.  

amitom satelefono signalis cifrul formaSi gadayvanis Sedegad 

miiReba siswrafe V=64 kbiti/wm; cifruli sistemis arxs, romelic 

uzrunvelyofs gadacemas  siswrafiT V=64kbiti/wm, uwodeben ZiriTad 

cifrul arxs. 

 

1.3. gadacemis cifruli meTodebis upiratesobebi analogur 

meTodebTan SedarebiT 

 kavSirgabmulobis Teoria da praqtika warmoadgens xelSeSlebTan 

(xmaurTan) brZolas. saqme imaSia, rom signalis gadacemis dros 

informaciis wyarodan informaciis mimRebamde xdeba am signalis 

TandaTanobiTi Sesusteba. amasTanave kavSiris arxSi, romelic aerTebs 

informaciis wyarosa da mimRebs yovelTvis arseboben xelSeSlebi (sxva 

signalebi, fluqtuaciuri eleqtruli rxevebi da sxva), romlebic arxebSi 

an garedan Sedian (gare xelSeSlebi) an warmoiqmnebian arxebis SigniT 

(Sinagani xmaurebi). cxadia rac ufro susti iqneba sasargeblo informaciis 

Sesabamisi signali, miT ufro meti gavlena eqneba xelSeSlebs. signalebis 

gadacemis dros, rodesac Sefardeba  Psign/PxelS (aq Psign da PxelS – 

Sesabamisad signalisa da xelSeSlis simZlavreebia) miaRwevs im dones, 

romlis Semdegac mimRebi signals xelSeSlisagan veRar gaarCevs saWiro 

xdeba signalis gaZliereba. magram am SemTxvevaSi gamaZlierebeli 

aZlierebs xelSeSlasac, ase rom mimRebi Rebulobs jamur signals – 

signali+xelSeSla da am jamidan signalis gamoyofa ( gancalkeveba) rTul, 

xSir SemTxvevaSi miuRwevel amocanas warmoadgens. ix. nax. 5.a 

cifruli signalis gadacemis dros mimRebma icis, rom gadamcemidan 

SesaZlebelia mxolod 0 an 1-is gadacema. amitom jamidan 

signali+xelSeSla mimRebisaTvis 0-is an 1-is gansazRvra Zneli ar aris. 

gansazRvravs ra mimRebi, rom drois mocemul momentSi gadamcemidan 

gadmocemuli iyo 0, igi aformirebs 0-s, Tu gadmocemuli iyo 1, igi 

aformirebs 1-s. e.i. regeneracias ukeTebs signalis sawyis formas, da amiT 

kompensacias ukeTebs signalis damaxinjebas xelseSlebis arsebobis gamo. 

cifruli meTodebis am Tvisebas `xelSeSlamdgradoba~ ewodeba. swored 

cifruli meTodebis didi xelSeSlebamdgradoba analogur meTodebTan 
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SedarebiT ganapirobebs cifruli meTodebis upirates danergvas 

Tanamedrove telekomunikaciebSi.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SeiZleba iTqvas, rom uaxloes 5-10 weliwadSi cifruli sistemebi 

TiTqmis mTlianad gamodevnis Tanamedrove qselebidan analogur sistemebs. 

 

Tavi II 

gadacemis mravalarxiani sistemebi 

 

2.1.  gadacemis mravalarxiani sistemebi 

2.1.1. gadacemis mravalarxiani sistemebis agebis principebi 

 Tanamedrove telekomunikaciur qselebSi informaciis wyarosa da 

informaciis mimRebs Soris iqmneba signalebis gadacemis arxi. igi SeiZleba 

iyos fizikuri wredi (liTonis an optikuri gamtariT), radio arxi (maT 

Soris Tanamgzavruli), virtualuri (amis Sesaxeb masala moyvanili iqneba 

paragrafSi paketuri komutaciis Sesaxeb). rodesac erTi punqtidan meore 

punqtamde erTdroulad ramodenime abonents surs kavSiri, maSin iyeneben 

gadacemis mravalarxian sistemebs. es sistemebi uzrunvelyofen erTi 

fizikuri wrediT (radioarxiT) erTdroulad, erTmaneTisadmi xelSeSlis 

gareSe n raodenobiT sxvadasxva abonentis signalebis gadacemas. gadacemis 

aseTi meTodebi iZlevian kavSirgabmulobis xazebis did ekonomias (N xazis 

 

gamaZlie- 

rebeli 

 

sawyisi 

signali 

Sesus- 

tebuli 

signali 

gaZlie-

rebuli 

signali 

 

sawyisi 

cifruli 

signali 

Sesus- 

tebuli 

cifruli 

signali 

aRdgenili 

signali 

ℓ   manZili 

ℓ   manZili 

  xelSeSla   xelSeSla 

  xelSeSla   xelSeSla 

    1 0 0 0  1  0 
    1 0 0 0  1  0 

nax. 1.5. a 

nax.1.5. b 

gamaZlie- 

rebeli 

(regene- 

ratori 
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nacvlad gamoiyeneba 1 xazi), amitom Tanamedrove telekomunikaciur 

qselebSi qalaqebs Soris, ats-ebs Soris, qveynebs Soris rogorc wesi 

gamoiyeneba mravalarxiani sistemebi. mravalarxiani sistemebi aigeba 

ramodenime principiT, romelTagan yvelaze farTo gavrceleba hpova orma 

meTodma 

  -   mravalarxiani sistemebi sixSiruli SemWidrovebiT; 

- mravalarxiani sistemebi droiTi SemWidrovebiT. 

am bolo wlebSi, mobiluri sistemebis axali TaobebisaTvis farTo 

gamoyenebas naxulobs mravalarxiani sistemebi arxebis koduri dayofiT. 

 

2.1.2. arxebis sixSiruli dayofa 

 

arxebis sixSiruli dayofis principi naCvenebia nax. 2.1. -ze. 

yvela arxis sawyis gadasacem signals gaaCnia erTi da igive 

sixSiruli speqtri. satelefono signalisaTvis igi Seadgens  fqv=300 hc,  

fz=3400 hc. e.i  sixSirul diapazons (300 ÷ 3400) hc.  es signalebi, rom 

gavataroT erTi arxiT (fizikuri wrediT) yovelgvari gardaqmnis gareSe 

isini erTmaneTSi aireva da mimRebi ver miiRebs Tavis Sesabamis signals. 

amitom, signalebis gancalkevebisaTvis (SemWidrovebisaTvis) maT ise 

gardaqmnian, rom TiToeuli arxis signals gaaCndes sxvadasxva sixSiruli 

zoli. kerZod e.w. modulaciis meTodiT gadasacemi signalis yovel 

sixSires fqv ÷ fz sixSiruli zolidan II arxisaTvis emateba e.w. gadamtani 

sixSire fg. e.i. II arxis signalis sixSiruli zoli gadaiwevs sixSirul 

zolSi (fqv ÷ fz)+ fg, da Sesabamisad igi ar daemTxveva I arxis sixSirul 

zols fqv ÷ fz, radgan I arxis sixSiruli zoli ar Secvlila. III arxis 

sixSiruli zoli iqneba (fqv ÷ fz)+2fg da a.S., n arxis sixSiruli zoli iqneba 

(fqv ÷ fz)+(n-1)fg. cxadia es signalebi erTdrouli gadacemis dros erTmaneTs 

xels ver SeuSlian imitom, rom maT sxvadasxva sixSiruli zolebi ukaviaT. 
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nax. 2.1. sixSiruli SemWidrovebis (dayofis) meTodi 

 

 mimRebSi saWiroa TiToeuli arxis signali dabrundes sawyis 

sixSirul zolSi - (fqv ÷ fz). es xdeba e.w. `demodulaciis~ Sedegad. martivad, 

rom avxsnaT am procesSi n arxis Sesabamis sixSirul speqtrs akldeba 

sixSire (n-1)fg. amitom miiReba  [(fqv ÷ fz)+(n-1)fg]-(n-1)fg= fqv ÷ fz. fg-gadamtan 

sixSires xSirad warmtan sixSiresac uwodeben. amjamad funqcionirebs 

sistemebi sixSiruli SemWidrovebiT, romlebSic kavSiris erTi arxiT 10.000-

obiT signali gadaicema. mag. sistema k-10800 – uzrunvelyofs erTi kabeliT 

10800 satelefono arxis Camoyalibebas. 

 

2.1.3.  arxebis droiTi dayofa 

 arxebis droiTi dayofis meTodi SemdegSi mdgomareobs: rogorc 

zemoT iqna aRniSnuli SesaZlebelia analoguri (uwyveti) signalebis 

warmodgena (Secvla) diskretuliT, droiTi diskretizaciis meTodiT. am 

f fq               fz  

f fq               fz  

f fq               fz  

f fq               fz  

f fq               fz  

f fq               fz  

f 
fq               fz        (fq               fz )+ fg   (fq          fz )+2fg (fq             fz )+(n-1) fg 

. . .

. 

. 

. 

. 

I 

II 

n 
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dros xdeba signalis anaTvlebis aReba drois diskretul momentebSi t1, t2, t3  

da a.S.  magram dro am diskretul momentebs Soris - ∆t, romelic, magaliTad 

satelefono signalebis diskreditaciis dros ∆t= 125⋅10-6 
wm, SeiZleba 

gamoviyenoT sxva signalebis (sxva arxebis Sesabamisi) gadasacemad isev 

droiTi diskretizaciis meTodiT. am SemTxvevaSi ramdeni droiTi anaTvalis 

Catevac moxerxdeba ∆t SualedSi, imdeni arxis signali SeiZleba gadaices 

erTi fizikuri wrediT (erTi mravalarxiani signaliT). droiTi 

SemWidrovebis (dayofis) principi naCvenebia nax. 2.2.-ze. 

 rogorc naxazzea naCvenebi yoveli momdevno arxis droiTi anaTvali 

wina anaTvalTan SedarebiT daZrulia 

 radgan es anaTvlebi erTmaneTs droSi ar emTxvevian, amitom maTi 

kavSiris arxiT erTdrouli gadacemis dros – isini erTmaneTs xels ver 

SeuSlian. mimRebSi xdeba saerTo mravalarxiani signalidan TiToeuli 

arxis Sesabamisi anaTvlebis cal-calke gamoyofa da miRebuli anaTvlebis 

mimdevrobidan aRdgeba sawyisi signali fn(t). Tanamedrove cifruli 

telekomunikaciebis safuZvels droiTi dayofa warmoadgens. amJamad 

arsebobs cifruli mravalarxiani sistemebi arxebis raodenobiT 30.000-mde 

da arxebis raodenobis zrdis tendencia ar neldeba. arxebis droiTi 

dayofa Tanamedrive cifruli (eleqtronuli) sakomutacio mowyobilobebis 

(ats-ebis) moqmedebis safuZvelsac warmoadgens. es ats-ebi ZiriTadad 

droiTi komutaciis principebiT moqmedeben, romlebic droiTi dayofis 

principzea dafuZnebuli.  

 

2.1.4. arxebis koduri dayofis principi 

 

Tanamedrove da momavlis mobiluri kavSiris sistemebSi farTo 

gamoyenebas poulobs arxebis koduri dayofis meTodi. am semTxvevaSi yvela 

arxis signals erTidaigive speqtri gaaCnia (e.i. ar aris sixSiruli dayofa) 

da gadaicema erTidaigive dros (e.i. ar aris droiTi dayofa). aseT 

SemTxvevaSi arxebis dayofisaTvis TiToeuli arxis signali kodirdeba 

specialuri kodiT, romelic mxolod erTi mocemuli arxisTvis aris 

SerCeuli. mimRebSi arsebobs dekoderi, romelic miRebuli mravalarxiani 

signalidan mxolod mocemuli arxis signalze reagirebs, e.i. dekodirebas 

n
tt ∆

=′∆ droiT. 
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ukeTebs mxolod am arxis signals.  zemoTTqmuli advilad iqneba gasagebi 

aseTi magaliTis moyvaniT. vTqvaT erT oTaxSi erTdroulad laparakobs 

ramodenime wyvili sxvadasxva (erTmaneTisgan gansxvavebul) enaze.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 2.2. droiTi dayofis principi 

 

TiToeuli wyvilis ena sxva wyvilebma ar icis. maSin am `qaosur~ 

saubarSi mxolod wyvilebi gaigeben erTmaneTis laparaks, maTi laparaki ki 

sxvas ar SeuSlis xels. kodirebis es meTodi Tanamedrove literaturaSi 

∆t 

∆t'=∆t/n 

t 

t 

t 

t 

fd1(t) 

fd1(t) 

fd2(t) 

fd3(t) 

fdn(t) 

I arxis signali 

II arxis signali 

III arxis signali 
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CDMA-s saxeliTaa cnobili (Code Divizion Multiplexing Access). xSirad am meToda 

signalebis formis mixedviT dayofis meTodi ewodeba. 

 CDMA-s ganxorcieleba SesaZlebelia nax .2.3. moyvaanili sqemiT. aq 

yoveli Sesasvleli signali gadasruldeba fsevdoSemTxveviT orobiT 

mimdevrobaze. yvela arxis namravli signalebi jamdeba da miiReba jamuri 

saarxo signali, romelic gadaicema erTi mravalarxiani signalis saxiT. 

mimRebSi romelime arxis signalis gamoyofa jamuri signalidan xdeba 

jamuri signalis imave signalze gadamravlebiT, romelic gamoyenebuli iyo 

gadamcemSi, mocemuli arxis signalis formirebisaTvis. 

 

 

 

 

 

 

 

 

 

 

       nax. 2.3.  

 

 nax. 2.3. arxebis koduri dayofiT momuSave sistemis gamartivebuli 

struqturuli sqema  

 

 

fsevdoSemTxveviT signalebad gamoiyeneba e.w. uolSis orTogonaluri  

funqciebi da maTi Taobaze Camoyalibebuli sxva funqciebi. funqciebis 

orTogonaluroba iZleva imas, rom Sejamebis dros es funqciebi 

erTmaneTis xelSeSlebs ar warmoadgenen da SesaZlebelia mimRebSi maTi 

erTmaneTisagan dayofa. 

 

 

 

 

 

Semomavali 

signali 

gamavali 

signali 

fSm 1 

fSm N 

fSm 1 
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Tavi III 

Kkabelebis telekomunikaciur qselebSi 

3.1. kabelebi liTonis sadenebiT. 

 aseTi kabelebiT Seqmnil telekomunikaciur sistemebs waeyeneba 

Semdegi  moTxovnebi: 

- kavSiris organizacia saWiro manZilze (xSir SemTxvevebSi 

aTasobiT da aTiaTasobiT kilometrze, magaliTad okeanisqveSa kabelebi); 

- farTozolovani signalebis gadacemis SesaZlebloba; 

- kavSiris xazebis parametrebis stabiloba; 

- kavSiris mdgradoba da saimedoba; 

- kavSiris sistemis ekonomiuroba. 

kabelebi liTonis sadenebiT mravalgvaria. umartivesi saxea 

orgamtariani sadeni, romelic Semoyvanilia binaSi telefonis 

misaerTeblad. klasifikaciis mixedviT yvelaze xSirad gamoiyeneba ori 

saxis kabeli – simetriuli da koaqsialuri. 

 simetriuli kabeli Sedgeba ori sruliad erTnairi gamtarisagan, 

romlebic erTmaneTisagan izolirebulia dieleqtrikiT. sazRvargareT mas 

uwodeben xveul wyvils (Twisted Pair - TP). simetriuli kabelebi SeiZleba iyos 

ekranirebuli da ekranis gareSe. Nnax. 3.1.-ze naCvenebia simetriuli da 

koaqsialuri kabelebis saxeebi.  

 

 

 

 

 

 

 

 

nax. 3.1. simetriuli da koaqsialuri kabelebis konstruqciebi 

 

 simetriul kabelebSi eleqtruli wredis Sesakravad gamoiyeneba 

sadenebi, romlebic daxveulni arian garkveuli bijiT; cxadia, es sadenebi 

izolirebulni arian. 

kooqsialur kabelebSi wredis Sesakravad gamoiyeneba Siga gamtari da 

ekrani, romelic aseve gamtars warmoadgens. Siga gamtari da ekrani 

      a) simetriuli 

            kabeli 
b) koaqsialuri 

     kabeli 

                         gare izolacia 

 

 

 

                   ekrani 

             izolacia 

        sadenebi       Siga gamtari 
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erTmaneTisagan izolirebulia dieleqtrikuli masiT. liTonis sadeniani 

kabelebis ZiriTad parametrs warmoadgens mileva, anu signalis Semcireba 

(Sesusteba) garkveul manZilze. igi aRiniSneba decibeli/kilometrze (a 

db/km). decibeli es aris logariTmuli erTeuli, romelic SemoRebulia 

didi sidideebis SemcirebisaTvis, raTa gaadvildes maTematikuri 

gamoTvlebi. Ggarda amisa, logariTmuli erTeulebiT moqmedebis dros 

gamravleba icvleba – SekrebiT, gayofa – gamoklebiT, rac aseve amartivebs 

moqmedebebs. magaliTad: vTqvaT, gamaZliereblis gaZlierebis koeficienti 

simZlavris mixedviT tolia Ks = 1000. logariTmulad igi toli iqneba 

    Ks. db = 10 lg1000 = 30 db. 

an: vTqvaT, erTmaneTis mimdevrobiT vaerTebT or gamaZlierebels. 

pirvelis gaZlierebis koeficientia K1 = 100, meoris - K2 = 1000. saerTo 

gaZlierebis koeficientia  

    K = K1 × K2 = 100 × 1000 = 100 000.   

logariTmul erTeulebSi igi ase gamoisaxeba 

  Kdb = 10 lg (K1 × K2) = 10 lg K1 + 10 lg K2 = 10 [lg100 + lg1000] = 50 db. 

mileva damokidebulia sixSireze da rogorc wesi, sixSiris zrdiT 

mileva izrdeba. es aixsneba SemdegiT: 

 fizikis kursidan cnobilia, rom gamtaris winaaRmdegoba 
S

R lρ= .

 e.i. rac naklebia gamtaris ganikveTi S, miT metia winaaRmdegoba. rac 

metia winaaRmdegoba, miT meti iqneba mileva, radgan did winaaRmdegobaSi 

didi iqneba signalis Sesusteba. aseve fizikis kursidan cnobili e.w. 

`zedapiruli~ efeqti, rac imaSi mdgomareobs, rom gamtarSi gamavali denis 

sixSiris zrdiT deni ganidevneba gamtaris zedapirisaken. e.i. gamtaris 

zedapirze masSi gamavali denis simkvrive iqneba didi, centrSi ki – mcire. 

garkveuli sixSiris Semdeg SeiZleba vTqvaT, rom gamtaris centrSi deni ar 

gadis, rac igivea, TiTqos Semcirda gamtaris ganikveTi S, e.i. gaizarda R. 

aRniSnuli efeqti naCvenebia nax. 3.2. -ze. 
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nax. 3. 2. 

nax. 3.3. -ze  naCvenebia a - milevis sixSireze damokidebulebis tipiuri 

grafiki. grafiki gviCvenebs, rom sixSiris zrdiT mileva izrdeba. arsebobs 

milevis mniSvneloba azRvr, romlis drosac iTvleba, rom am sixSireze 

maRal sixSires gamtari aRar gaatarebs. am sixSires – fzRvr - zRvruli 

sixSire ewodeba. 

 

 

 

 

 

 

 

 

nax. 3.3. 

 arsebobs koaqsialuri kabelebis sami ZiriTadi tipi: mini 

koaqsialuri kabelebi; mciregabarituli koaqsialuri kabelebi; 

normalizebuli koaqsialuri kabelebi. maTi cxrili ase gamoiyureba:  

 

                                                              cxrili 3.1.  

koaqsialuri 

kabelis t i p i 

Siga gamtarisa da gare gam-

taris (ekranis) diametrebi 

romel sixSi-

reebze 

gamoiyeneba, mghc 

mini kk 0,7 mm / 2,9 mm  0,2 ÷ 20 
mciregabaritiani kk 1,2 / 4,4 0,06 ÷ 70 
normalizebuli kk 2,6 / 9,5 0,06 ÷ 300 
 

0 f 
fzRvr 

azRvr 

adb  

a) gamtaris farTi 

   mudmiv denze 

b) denis gamtaris 

   zedapirisaken 

      gandevna 

 

g)  gamtaris farTi 

   maRal sixSireze 

S S 

S'< S 
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koaqsialuri kabelebi farTod gamoiyeneba sayofacxovrebo 

radiomowyobilobaSi. magaliTad, satelevizio antenidan satelevizio 

mimRebamde signali SeiZleba mxolod koaqsialuri (mini kk) kabeliT iqnas 

miwodebuli. sakabeli televiziis signalic mxolod koaqsialuri 

kabelebiT gadaicema. 

 

3.2. optikur-boWkovani kabelebi 

 

 optikur-boWkovan kabelebs gaaCniaT rigi upiratesobebi liTonis 

sadenebian kabelebTan SedarebiT, rac ganapirobebs aseTi kabelebis 

gamoyenebis mzard tempebs telekomunikaciur qselebSi. es upiratesobebia: 

- didi gatarebis unari (didi gadacemis siswrafe); 

- did manZilebze signalebis gadacemis dros mcire mileva; 

- mcire geometriuli zomebi; 

- xelSeSlebis mimarT didi mdgradoba; 

- kabelebSi gamavali signalebis urTierTxelSeSlis ararseboba; 

- gamoyenebis didi xangrZlivoba; 

- mcire Rirebuleba feradi liTonebis gamouyeneblobis gamo. 

uaryofiT mxareebs miekuTvneba: 

- saWiroa maRali saimedobis mqone gardamqmnelebi eleqtruli 

signalis – optikurad (gadamcem mxares) da optikuri signalis – 

eleqtrulad (mimReb mxares); 

- saWiroa didi sizustiT damzadebuli SemaerTeblebi optikuri 

kabelebisa erTmaneTTan an optikuri kabelebisa mowyobilobebTan. aseTi 

didi sizustis SemaerTeblebis damzadeba ZviradRirebuli procesia; 

- optikuri kabelebis montaJi (erTmaneTTan SeerTeba) xdeba 

optikuri boWkos (SuSis) SeduRebiT, rac moiTxovs ZviradRirebul 

teqnologiur aparaturas da kvalificiur personals; 

- kabelis dazianebis SemTxvevaSi misi aRdgenis Rirebuleba 

mniSvnelovnad didia, vidre liTonis kabelebis SemTxvevaSi. 

optikuri kabelebis dadebiTi mxareebi imdenad mniSvnelovania, rom 

miuxedavad CamoTvlili naklovanebebisa, optikuri kabelebi amJamad 

gamoiyeneba yvela donis telekomunikaciur qselSi da maTi gamoyenebis 

sfero dRiTidRe izrdeba. 
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optikur-boWkovani kabeli warmoadgens kvarculi minis Reros, 

romelic Casmulia aseve kvarculi minis naxvretian cilindrSi. Reros 

gulari ewodeba, cilindrs ki – Semonafeni (garsi) ewodeba. (nax. 3.4.) 

                                      

                                   nax. 3.4. 

gadasacemi eleqtruli signali eleqtronul-optikuri gardamqmneliT 

gardaiqmneba optikur sxivad. aseT gardamqmnelebad amJamad gamoiyeneba 

lazerebi da, Sesabamisad, kabelSi Sedis optikuri (lazeris) sxivi. garsis 

minas da gulanis minas gaaCniaT optikuri gardatexis sxvadasxva 

maCveneblebi (n koeficientebi), amitom maTi Sexebis sazRvridan xdeba 

Sesuli sxivis areklva. radgan optikis kanonebis Sesabamisad, dacemuli da 

areklili sxivebis kuTxeebi erTmaneTis tolia, amitom sxivi gavrceldeba 

gulanaSi areklili saxiT. Semdeg kidev airekleba garsis sawinaaRmdego 

mxridan da a.S. xdeba optikuri sxivis gavrceleba kabelSi (gularSi). 

optikidan cnobilia sruli areklvis kuTxis cneba. θkr - es is 

kritikuli kuTxea, romeli kuTxiTac dacemuli sxivi ori garemos Sexebis 

sazRvridan mTlianad airekleba, e.i. moxdeba sruli Sinagani areklva. Tu 

sxivis dacema moxdeba kritikul kuTxeze meti kuTxiT, maSin moxdeba sxivis 

ganWolva garsSi da misi gularSi gamavali nawilis Sesusteba.Aamitom 

saWiroa, rom sxivi kabelSi Sediodes kuTxiT  θ < θkr. 

cnobilia, rom sinaTlis sxivs, iseve rogorc eleqtromagnitur rxevas 

gaaCnia sixSire (talRis sigrZe). sxvadasxva sixSiris (talRis sigrZis) 

sxivebs gaaCniaT sxvadasxva milevis mniSvnelobebi optikur kabelebSi 

gavlis dros. nax. 3.4. -ze naCvenebia milevis sixSireze (talRis sigrZeze) 

damokidebulebis grafiki. 

 

 

 

 

optikur- 

eleqtronuli 

gardamqmneli 

eleqtronul- 

optikuri 

gardamqmneli 

gamosasvleli 

 

  eleqtruli  

    signali 

garsi 

optikuri  

  sxivi 
garsi 

gulari 

Sesasvleli 

 

eleqtr.  

signali 
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nax. 3.5. 

 rogorc grafikidan Cans, optikuri sxivis minimaluri mileva miiReba 

sam sixSireze talRis sigrZeebiT – 0,85 mkm, 1,3 mkm da 1,55 mkm. swored es 

sixSireebi (am sixSiris optikuri sxivebi) gamoiyeneba optikur-boWkovan 

kabelebSi. 

 optikuri boWkos gularis gardatexis maCveneblis profilis 

Sesabamisad arCeven ori saxis boWkos: safexurebriv da gradientuls. 

safexurovan boWkoSi gularis mTel farTobze gardatexis koeficienti 

mudmivia (ar icvleba) da garsidan gulanaze gadasvlis dros gardatexis 

koeficienti n2 mniSvnelobidan n1-ze safexurebrivad icvleba (aqedan aris 

dasaxeleba safexurebrivi). (ix. nax. 3.6. a) 

 

 

 

 

 

 

 

 

 nax. 3.6. a              nax. 3.6. b 

 gradientul boWkoSi gularis gardatexis maCvenebeli mudmivi ar 

aris. misi mniSvneloba iwyeba n2-dan da gularis centrSi aRwevs 

maqsimalur n1 mniSvnelobas. es cvlileba xdeba kosinusoidis kanoniT. 

 optikur-boWkoSi SeiZleba sinaTlis sxivi gavrceldes ara erTi 

sxivis saxiT, aramed ganitotos (ganStovdes) da gavrceldes mravali 

n 

n1  
 
n2 

 

d/2                    d 
kabelis 

diametri 

n 

n1  
 
n2 

 

d/2                     d 
kabelis 

diametri 

0,85                          1,3             1,55        ν, mkm 

a, db/km 
 

       3,0 
 
       2,0 
 
 
       1,0 

       0,5 
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sxivis saxiT. am SemTxvevaSi erT calke aRebul sxivs moda ewodeba. 

Sesabamisad, optikur-boWkovan kabels, romelSic erTi sxivi vrceldeba, 

erTmodiani kabeli ewodeba; xolo Tu kabelSi sxivi vrceldeba mraval 

sxivad gantotvili saxiT, aseT kabels mravalmodian kabels uwodeben. 

rogorc nax. 3.5. -ze mocemuli grafikidan Cans, yvelaze kargi (mcire) 

mileva miiReba optikuri sxivisaTvis talRis sigrZiT 1,55 mkm. am 

SemTxvevaSi mileva Seadgens 0,5 db/km. amitom Tu kavSiris manZili didia 

(aTaseulobiT km), umjobesia am sixSireze momuSave erTmodiani kabelis 

gamoyeneba. xarisxobrivi maCveneblebi aseve ukeTesi gaaCnia safexurovan 

kabelebs. amitom yvelaze saukeTeso kabelebad amJamad iTvlebian 

safexurovani erTmodiani kabelebi, yvelaze iaffasianad – mravalmodiani 

gradientuli kabelebi. amitom kabelebis SerCeva xdeba dasmuli amocanis 

Sesabamisad. adgilobriv (lokalur) qselebSi mravalmodiani gradientuli 

boWkovani kabelebi gamoiyeneba, saqalaqTaSoriso da saerTaSoriso 

kavSirebis dros ki - erTmodiani safexurovani kabelebi. 

erTmodiani kabelebis gularis diametri 5÷15 mkm-is tolia, 

mravalmodiani kabelebis ki 50 an 62,5 mkm. garsis diametri orive saxis 

kabelisaTvis erTnairia da Seadgens 125 mkm. garda garsisa, kabelebs 

ukeTdeba sxvadasxva damcavi garsacmebi, ris gamoc mza optikuri kabelis 

gare diametri 5÷17 mm-is farglebSia.  
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Tavi IV 

radiokavSiri. radiokavSiris xazebi 

 

4.1. radiokavSiris principebi 

 radiokavSiris saSualebiT informaciis gadasacemad am informaciis 

(Setyobinebis) Sesabamisi eleqtruli signalebi gardaiqmnebian 

radiosignalebad (radiotalRebad). es radiotalRebi gavrceldebian 

informaciis wyarodan informaciis mimRebamde dedamiwis atmosferos 

gavliT. dedamiwis atmosferos aRnagoba rTulia, magram gamartivebulad 

igi SeiZleba warmodgenili iqnas nax.4.1. naCvenebi saxiT: 

 

 

 

 

 

 

 

atmosferos masis  80% moTavsebulia troposferoSi, 20% 

stratosferoSi. ionosferoSi haeris simkvrive   Zalian   mcirea.  iTvleba, 

rom ionosferoSi 120 km simaRleze atmosferos mkvrivi fenebi mTavrdeba. 

Tumca atmosferos kvali gvxvdeba 400 km-is simaRlezec. amitom 

ionosferosa da kosmosur sivrces Soris sazRvari pirobiTia. 

 radiotalRebi warmoiqmnebian gadamcemi antenebis saSualebiT. isini 

vrceldebian zedapiruli talRebisa da sivrciTi talRebis saxiT. 

zadapiruli talRebi vrceldeba dedamiwis zedapiris gaswvriv zedapiridan 

arekvliT, pirdapir (pirdapiri xedvis manZilze), difraqciiT 

(dabrkolebebis garSemovla). amitom zogierTi sixSiris talRebi garkveul 

manZilze mihyvebian dedamiwis zedapirs ise, rom dedamiwis simrgvaliT 

gamowveul zedapiris amoburculobasac daZleven. amasTanave unda iTqvas, 

rom sixSireebi talRis sigrZiT λ>10 m vrceldebian, rogorc dedamiwis 

zedapiris gaswvriv, aseve sivrciTi talRebiT, atmosferoSi arsebuli 

ionizebuli Sreebidan arekvliT. aseTi Sreebi atmosferoSi oTxia: D, E, F1  

da F2.   D Sre ganlagebulia ionosferoSi 60-80  km-simaRleze. es Sreebi, 

romlebic warmoiqmneba mzis sxivebis moqmedebiT dRe-Ramis sxvadasxva 

periodSi sxvadasxva koncentraciiT warmogvidgeba. mag. Rame D da  E  Sreebi 

      h, km           kosmosi����� ������������ 
    120-400 �� 

                          70 km ionosfero�������� 

         50 �� 

                          40 km stratosfero��     

�     10-12 �� 

                        10-12 km troposfero �    

���������� nax.4.1. 
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saerTod ar arsebobs. rac ufro maRali Sridan airekleba radiotalRa, 

miT ufro Sor manZilze gadis is. magram maRal sixSireebs gaaCniaT am 

ionizirebuli Sreebis ganWolvis Tviseba. amitom sixSireebi, talRis 

sigrZiT λ<10 m, romlebsac ultramokle talRebi ewodebaT ionizirebul 

Sreebs ganWolaven, maTgan ar aireklebian da Sesabamisad radiokavSiri 

sivrciTi talRiT SeuZlebeli xdeba. amitom ultramokle talRebiT 

kavSiri SesaZlebelia mxolod zedapiruli talRiT, romelic dedamiwis 

wiaRSi swrafad miileva. amgvarad, ultramokle talRebis diapazonSi 

kavSiri SesaZlebeli xdeba mxolod zedapiruli talRiT pirdapir xedvis 

manZilze, kerZod 60-70 km-is manZilze. es manZili miiReba Semdegnairad. 

dedamiwis sferoseburobis gamo dedamiwis zedapiris or wertils Soris 

pirdapiri xedvis manZili 

 

 

sadac d manZilia kilometrebSi, h1 da h2   gadamcemi da mimRebi 

antenebis dakidebis simaRleebia, metrebSi. Tu miviRebT, rom h1=h2=100 m, 

miviRebT , rom  

d≈70 km. amiT aixsneba is faqti, rom satelevizio gadamcemebi, 

romlebic metruli da decimetruli talRebis diapazonSi muSaoben, 

signalebs avrceleben mxolod pirdapiri xedvis manZilze (30-70)km 

radiusSi. es manZili damokidebulia gadamcemi antenis simaRleze. 

(geografiuli simaRlis gaTvaliswinebiT – mTa, goraki, vake) da mimRebi 

antenis ganlagebis wertilze, magaliTad mravalsarTuliani Senobis 

saxuravi. analogiurad pirdapiri xedvis manZilze vrceldeba FM 

radiosadgurebis mier gamosxivebuli signalebi da aseve mobiluri 

kavSiris qselebis sabazo sadgurebis signalebi. mobiluri kavSiriT 

teritoriis dafarvas iseve, rogorc FM radiosignalebiT  didi 

teritoriis dafarvas, sWirdeba  didi raodenobiT sabazo sadgurebi 

(mobiluri kavSiris SemTxvevaSi) da radiogadamcemebi (FM 

radiomauwyeblobisaTvis). 

 cxrilSi 4.1. moyvanilia sxvadasxva radiotalRebis gavrcelebis 

manZilebi da am talRebis gavrcelebis xerxebi. 

 

 

),(57,3 21 hhd +=
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   cxrili 4.1. 

radiotalRebis saxeebi gavrcelebis xerxebi kavSiris manZili, km 

miriametruli da 

kilometruli (zegrZeli 

da grZeli talRebi) 

difraqcia, arekvla 

dedamiwis zedapiridan 

da ionosferodan 

1000 km-mde 

heqtometruli (saSualo 

talRa) 

difraqcia, arekvla 

ionosferodan 

aTasobiT km 

asobiT km 

dekametruli (mokle 

talRebi) 

arekvla ionosferodan 

arekvla dedamiwis 

zedapiridan 

aTasobiT km 

metruli da 

ultramokle 

pirdapiri xedvis 

manZilze Tavisufali 

gavrceleba, arekvla 

troposferodan 

aTobiT km 

asobiT km 
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4.2. radiosixSireebis klasifikacia. 

 

amJamad, Tanamedrove klasifikaciiT telekomunikaciebSi gamoyenebuli 

radiosixSireebi (radiotalRebi) ase klasificirdeba (ix. cxrili 4.2.). 

                                                          cxrili 4.2. 

radiotalRebis 

saxeebi 

dasaxe-

leba 

sixSiruli 

diapazoni 

(talRis 

sigrZeebi) 

diapa- 

zonis 

# 

sixSiruli 

diapazoni 

radio 

sixSireebi 

miriametruli zegrZe-

li 

(10÷100) km 4 (3÷30) khc Zalian 

dabali 

kilometruli grZeli (1÷10)  km 5 (30÷300) khc dabali 

heqtometruli saSualo (100÷1000) m 6 (300÷3000) 

khc 

saSualo 

dekametruli mokle (10÷100) m 7 (3÷30) mghc maRali 

metruli  (1÷10) m 8 (30÷300) 

mghc 

Zalian 

maRali 

decimetruli  (10÷100) sm 9 (300÷3000) 

mghc 

ultra 

maRali 

santimetruli  (1÷10) sm 10 (3÷30) gghc zemaRali 

milimetruli  (1÷10) mm 11 (30÷300) 

gghc 

zRvrulad 

maRali 

decimilimetru

li 

 (0,1÷1) mm 12 (300÷3000) 

gghc 

hiper- 

maRali 
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4..3. radiosareleo xazebi 

 

 rogorc aRvniSneT ultramokle talRebis  diapazonis 

radiosixSireebi vrceldebian mxolod pirdapiri xedvis manZilze da 

maqsimaluri manZili  

Tu aseTi sixSireebiT xdeba satelevizio signalebis gadacema 

manZilebze l>lmax, maSin iyeneben radiosareleo xazebs. aseTi xazebis agebis 

principi imaSi mdgomareobs, rom xdeba signalebis TandaTanobiTi gadacema 

e.w. Sualeduri radiosareleo sadgurebis gamoyenebiT. 

nax. 15 naCvenebia radiosareleo xazis sqema. 

 

 

 

 

 

nax. 4..2. 

dedamiwis A  da B  punqtebs Soris dedamiwis sferosebri formis gamo 

pirdapiri xedva ar aris .amitom ultramokle talRebis diapazonSi, sadac 

ionosferodan arekvla ar xdeba da amitom areklili talRiT 

radiokavSiri SeuZlebelia, iyeneben Sualedur mimReb-gadamcem sadgurebs, 

romlebic cvlian gadacemis mimarTulebas (dedamiwis zedapiris gaswvriv). 

amitom ewodeba radiosareleo xazi – inglisuri sityvidan Relay, rac 

Secvlas niSnavs. radiosareleo xazebi gamoiyeneba, rogorc satelevizio, 

aseve mravalarxiani satelefono signalebis gadasacemad did manZilebze. 

amJamad mobiluri kavSiris qselebSi farTod gamoiyeneba cifruli 

radiosareleo xazebi mobiluri qselis sabazo sadgurebis qselis 

sakomutacio centrTan dasakavSireblad. 

 

 

 

 

 

 

 

km.70max ≈l

>

dedamiwis zedapiri 

A B 
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Tavi V 

moZravi kavSiris sistemebi da qselebi 

  

moZravi kavSiris sistemebi gulisxmobs yvela sistemas sadac abonenti 

kavSiris ganmavlobaSi gadaadgildeba (moZravia). aseTi kavSiris saxeebia: 

- trankinguli kavSiri; 

- peijeruli kavSiri; 

- fiWuri mobiluri kavSiri; 

-  Tanamgzavruli mobiluri kavSiri. 

-  

5.1 trankinguli kavSiris qseli 

 

trankinguli kavSiris qseli  SeiZleba aigos ornairad: 

a) sabazo ( centraluri) sadguris gamoyenebiT; 

b) sabazo sadguris gareSe, principiT  "yvela-yvelasTan". 

qseli centraluri sadguriT moqmedebs ase: 

centralur sadgurs gaaCnia mimReb-gadamcemi antena, romelic faravs 

teritorias 40-50 km-is radiusSi. gadacema (miReba) xdeba ultramokle 

talRebis diapazonSi, amitom kavSiri marto pirdapiri xedviT manZilzea. 

abonentebi erTmaneTs ukavSirdebian gamoyofili arxebiT (am SemTxvevaSi 

abonentebis wyvils mudmivad daemagreba erTi radio arxi) an isini arxebis 

konidan avtomaturad amoirCeven Tavisufal arxs. 

dsT-s sivrceSi farTod iyo gavrcelebuli trankinguli kavSiris 

sistema "altai":, igi bevr adgilas amJamadac funqcionirebs. amJamad 

miRebulia axali evropuli standarti TETRA, romliTac viTardeba 

Tanamedrove cifruli trankinguli kavSiris qselebi. am standartis 

mixedviT qselSi centraluri sadguri ar gamoiyeneba. qselis abonentebs 

SesaZlebloba aqvT gamoyofili radioarxebis konidan gamoiyenon mocemul 

momentSi Tavisufali radioarxi da misi saSualebiT daamyaron kavSiri 

qselis meore abonentTan. 

 

5..2. peijeruli kavSiris qseli. 

 

 es momsaxureba Semdegnairad xorcieldeba: qselSi arsebobs sabazo 

gadamcemi sadgurebi, romlebic pirdapiri xedvis manZilze (40-50km) 
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avrceleben informacias. Ees informacia warmoadgens garkveuli 

raodenobis (200-300) simbolosagan Sedgenil Setyobinebas (magaliTad, 

cifrebiT, asoebiT da sasveni niSnebiT Sedgenili teqsti), romelic 

gankuTvnilia qselis mxolod  romelime erTi abonentisaTvis. amitom 

ewodeba kavSiris am saxes personaluri radiogamoZaxebis  sistema. 

peijeruli mimRebi Sedgeba mimRebi radionawilisagan da displeisagan, 

romelzec iwereba ramodenime striqonad warmodgenili miRebuli 

Setyobineba. peijeruli mimRebi, romelic mxolod momlodine miRebis 

reJimSi  muSaobs, Zalze mcire energias moixmars. Aamitom mas kvebaven 

batareiT, romelic SeiZleba yofnides kvebisaTvis mTeli Tvis 

ganmavlobaSi. is faqti, rom peijerul mimRebs ar sWirdeba energies Sevseba 

magaliTad, akumulatoris damuxtviT (rogorc es mobilur telefonebSia), 

misi Zalze mniSvnelovani dadebiTi mxarea. 

 amgvarad, peijeruli Setyobinebis gadasacemad Setyobinebis wyaro 

raime saSualebiT (mag. telefoniT, mobiluri telefoniT, faqsiT, Sikrikis 

gagzavniT da a.S.)  miawvdis am Setyobinebas peijeruli kavSiris centris 

operators, romelic am Setyobinebas akrefs kompiuterze, daurTavs 

Setyobinebis misamarTs (nomers) da miawvdis gadamcem mowyobilobas 

(antenas) eTerSi gamosasxiveblad. Aam Setyobinebas miiRebs Sesabamisi 

peijeruli mimRebi displeis ekranze da miRebas bgeriTi signaliT an 

vibrosignaliT auwyebs peijeris momxmarebels (abonents). rac ufro didi 

teritoriis dafarva iqneba saWiro, miT ufro meti sabazo sadguris 

gamoyenebaa aucilebeli. erTi qselis moqmedebis teritoriaze yvela 

Setyobineba yvela sabazo sadguris mier erTdroulad gadaicema. 

 peijeruli kavSiris ZiriTad uaryofiT mxareebs warmoadgens 

gadasacemi informaciis simcire, radgan mimRebi peijeris ekranze SeiZleba 

aisaxos mxolod 200-300 simbolosagan Sedgenili teqsti, anu ramodenime 

winadadeba da ukukavSiris ararseboba. e.i. informaciis wyaro ver igebs 

informacia mivida Tu ara informaciis mimRebamde. 

 amJamad, SemuSavebulia peijeris axali sistemebi, romlebSic 

organizebulia ukukavSiris arxebi peijeridan sabazo sadguris 

operatoramde. am arxebiT gadaicema garkveuli SezRuduli raodenobis 

simboloebi, romlebic adastureben Setyobinebebis miRebas an pasuxoben 

garkveul martiv kiTxvebs, "ki", @"ara" da a.S. radgan peijeridan Zalian 

mcire informacia gadaicema ukukavSiris arxiT, peijeris mier kvebis 
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wyarodan moxmarebuli energia Zalze mcire iqneba, amitom SenarCundeba 

peijeris ZiriTadi dadebiTi Tviseba – muSaoba batareiT, romelic 

damuxtvas ar saWiroebs. 

 

5.3. fiWuri mobiluri kavSiris standartebi, sistemebi da qselebi 

 

 mobiluri kavSiris sistemebis daniSnulebaa pirvel rigSi moZravi 

abonentebis satelefono momsaxurebis uzrunvelyofa. qvemoT ganxiluli 

iqneba aseTi qselebisaTvis gamoyofili sixSireebi. kerZod, vnaxavT, rom 

mobiluri kavSiri iyenebs decimetruli diapazonis (300-3000 mghc) 

radiotalRebs, romlebic vrceldebian mxolod pirdapiri xedvis manZilze. 

amitom dedamiwis mniSvnelovani teritoriis dasafaravad es teritoria 

iyofa fiWebad (msgavsad futkrebis  skaSi arsebuli fiWebisa), TiToeuli 

fiWaSi mimReb-gadamcemi sabazo sadguris gamoyenebiT, romelic  mobiluri 

kavSiriT faravs am fiWis teritorias. amitom uwodeben aseT mobilur 

kavSirs fiWurs an fiWur mobilur kavSirs. nax 5.1. naCvenebia GSM 

teqnologiiT fiWuri qselis agebis eskizuri sqema.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ADC  – Administration Center administraciuli centri 

AuC - Authentication    autentifikaciis centri 

BTS  – Base Telephone Station  mimReb-gadamcemi sabazo sadguri    

BSC  – Base Station Controller  sabazo sadguris kontroleri 

BSS  – Base Station System             sabazo sadguris qvesistema 
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EIR  – Equipment Identification Register   mowyobilobis identifikaciis 

                              qvesistema 

HLR  – Home Location Register mdebareobis adgilobrivi registri 

ISDN – Integrated Service Digital Network    cifruli qseli momsaxurebis 

                              integraciiT 

MS  – Mobile Station                 mobiluri sadguri 

MSC  - Mobile Switching Center         mobiluri kavSiris komutaciis centri 

NMC – Network Management Center      qselis marTvis centri 

OMC – Operation and Maintenance Center    eqspluataciisa da teqnikuri  

                              momsaxurebis centri 

PDN – Packet Data Networks            paketuri komutaciis centri 
PSTN – Public Switched Telephone Network  saerTo sargeblobis satelefono 

                             qseli 

SSS  – Switching Subsystem            sakomutacio qvesistema 

TCE  – Transcoder Equipment           transkoderi 
VLR  – Visit Location Register          mdebareobis savizito registri 

 

nax. 5.1. GSM qselis arqiteqtura da interfeisebi. 

 

  fiWuri kavSiris qselSi mobiluri sadguri (mobiluri 

telefoni) radiokavSiriT ukavSirdeba im fiWis sabazo sadgurs, romlis 

teritoriaze imyofeba igi. sabazo sadguri dakavSirebulia komutaciis 

centrTan. es kavSiri SeiZleba iyos nebismieri - sakabelo, optikur-

boWkovani kabelebiT, radiosareleo xazebiT – is romelic ukeTesia qselis 

operatorisaTvis. drois yovel momentSi qselis abonentebi dafiqsirebulia 

komutaciis centrSi, kerZod: Tu abonentis telefoni gamorTulia an 

gasulia momsaxurebis zonidan centrSi arsebobs Sesabamisi informacia; Tu 

abonentis mobiluri telefoni CarTulia cenrtSi, arsebobs informacia Tu 

romeli sabazo sadguris teritoriaze imyofeba igi. es imisaTvis aris 

saWiro, rom am abonentis gamoZaxebis SemTxvevaSi moiZebnos misi  

adgilsamyofeli, kerZod ganisazRvros is sabazo sadguri, romelic 

momsaxureobas gauwevs am abonents. komutaciis centrSi inaxeba kidev bevri 

informacia, magaliTad, misi davalianebis Sesaxeb, informacia Tu igi sxva 

qveynis teritoriaze imyofeba, sadac mocemuli e.w. "deda qselis" 

momsaxureba ar vrceldeba. 

 mobiluri telefonidan  amave qselis mobiluri telefonis 

gamoZaxebis dros gamoZaxebis signals miiRebs am teritoriis momsaxure 

sabazo sadguri da gamosaZaxebeli  telefonis nomers gadascems 

komutaciis centrs; komutaciis centri mis mexsierebaSi arsebuli 
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informaciiT gansazRvravs gamosaZaxebeli mobiluri telefonis sabazo 

sadgurs mocemul momentSi; komutaciis centri gamosaZaxebeli telefonis 

sabazo sadguris gavliT gamoZaxebis signals gaugzavnis  gamosaZaxebel 

mobilur telefons da misgan pasuxis miRebis Semdeg moxdeba SeerTeba 

gamomZaxebel da gamosaZaxebel abonentebs Soris. analogiurad xdeba 

stacionaluri telefonis abonentis gamoZaxeba an stacionaluri 

telefonidan mobiluri telefonis gamoZaxeba. yvela SemTxvevaSi 

komutacias da sxva operaciebs asrulebs komutaciis centris 

kompiuteruli mowyobiloba. 

 fiWuri kavSiris Seqmnis idea Camoyalibda aSS-Si 1971 wels. pirveli 

fiWuri qselebi Seiqmna aSS-is Tavdacvis saministrosaTvis 

(pentagonisaTvis). 1980 wlidan fiWuri mobiluri qselebi ukve Cveulebrivi 

samoqalaqo momsaxurebisaTvis gamoiyeneba. am xnis manZilze Seicvala 

fiWuri mobiluri kavSiris pirveli Taoba, romelic gadacemis analogur 

meTodebs iyenebda. 1988 wlidan daiwyo muSaoba da 1992 wels Seiqmna fiWuri 

mobiluri kavSiris cifruli sistemebi, romlebsac meore Taobis sistemebs 

uwodeben. am sistemis evropuli standarti da Sesabamisad sistemebi mudmiv 

ganviTarebas ganicdian. amJamad iqmneba me-3 Taobis qselebi, aris 

damuSavebis procesSi me-4 da me-5 Taobis qselebic. 

sxvadasxva qveynebSi moqmedeben sxvadasxva standartis qselebi, rac 

xels uSlis maT urTierTqmedebas. dReisaTvis msoflioSi moqmedi me-2 

Taobis qselebidan aRsaniSnavia Semdegi qselebi:  

- evropa: NMT-450 (Nordic Mobile Telepone System;  sixSiruli zoli –  

           (453-457)mghc da (463-467)mghc.  

           GGSM-900 (Global System of Mobil Comm). sixSiruli zoli – 

            890-915) mghc da (935-960) mghc. 

            GSM-1800  - sixSiruli zoli (1710-1785) mghc da (1805-1880)mghc. 

-  aSS :   AMPS (Advanced Mobile Phone Sistem), 

                       TDMA(Time  Division Multiplex Access), 

                       CDMA (Code Division Multiplex Access) 

                        sixSireebi –(824-849)mghc da (869-894) mghc. 

            GSM –1900 , TDMA,CDMA –sixSireebi: 

           (1850-1910) mghc da (1930-1990) mghc. 

- iaponia: PDC-(Personal Digital Cellular)  

                      sixSireebi (810-826 ) mghc da (940-956) mghc,                    
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            (1429-1465) mghc da (1477-1513)mghc. 

 saqarTveloSi amJamad  moqmedebs mobiluri kavSiris sami kompania 

(operatori) `magTikomi" , `jeoseli~ da `mobiteli~. 

 es operatorebi  muSaoben GSM-900 da GSM-1800 standartebiT. am 

standartebze, kerZod GSM-900, rogorc zemoT moyvanilidan Cans, 

gamoiyeneba 2 sixSiruli zoli- (890-915) da (935-960) mghc. ori zolis 

gamoyeneba imiT aris gamowveuli, rom mobiluri kavSiris sistemebSi 

gadacemis mimarTulebebi sixSirulad arian erTmaneTTan gancalkevebuli. 

kerZod, (935-960) mghc diapazonSi xdeba signalis gadacema mobiluridan-

sabazo sadgurisaken. (890-915) mghc diapazonSi ki piriqiT – sabazodan-

mobilurisken. aseve dayofaa sxva standartebSi. 

 davubrundeT GSM-900 standarts erTi mimarTulebis sixSiruli 

zoli, mag. (890-915) mghc dayofilia 124 sixSirul zolad. TiToeul zols 

aqvs Tavisi gadamtani sixSire e.i. xdeba mTliani zolis sixSiruli dayofa. 

Semdeg TiToeul sixSireze droiTi dayofis meTodiT organizebulia  8 

droiT arxi. e.i. GSM-900 standartSi gvaqvs sul  124x8=992 satelefono 

arxi. arxebis es raodenoba abonentTa Zalian didi raodenobisaTvis (Tu es 

abonentebi geografiulad erTad arian Tavmoyrili . mag, erTi qalaqis 

teritoriaze) sakmarisi SeiZleba ar iyos. amitom arxebis raodenobis 

gazrdis mizniT gamoiyeneben sixSirebis ganmeorebiTi gamoyenebis meTods. 

(nax. 5. 2.).  

 

 

 

 

am meTodis Tanaxmad erTi da igive sixSire gamoiyeneba sxvadasxva, 

erTmaneTisagan garkveul manZilze daSorebul fiWaSi. rac ufro Sors 

iqneba erTmaneTisagan erTi da igive sixSireze momuSave fiWebi, miT ufro 

naklebia sixSireebis urTierTxelSeSla. nax.5.2.naCvenebia samsixSiriani 

SemTxveva. or erTnair sixSirian fiWebs Soris manZili, rogorc naxazidan 

Cans, yovelTvis erTi fiWis diametris tolia. 

 mobiluri kavSiris ganviTarebis mTel istorias Tan axlavs misi 

usafrTxoebis problema – anu mobiluri telefonebisa da qselis sabazo 

sadgurebis gamosxivebis adamianis janmrTelobaze moqmedebis problema. 

arseboben mTeli rigi saerTaSoriso  organizaciebi, calkeuli mecnierebi, 

F1 F2 

F1 
F3 F3 

F1 
F3 

nax. 5. 2. 
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samecniero jgufebi, romlebic mravali wlis ganmavlobaSi ikvleven am 

problemas. magram dReisaTvis ar aris damtkicebuli erT-erTi midgoma – 

arc gamoyenebuli sixSiruli diapazonis radiogamosxivebis uvnebloba, arc 

sawinaaRmdego – rom mobilur qselebSi gamosxivebas adamianis 

janmrTelobisaTvis  ziani moaqvs. radgan janmrTelobaze moqmedebis 

kategoriuli gamoricxva SeuZlia, amitom keTdeba yvelaferi imisaTvis, rom 

Tu aseTi movlena arsebobs, moxdes misi minimizacia. amisaTvis pirvel 

rigSi saWiroa uSualod mobiluri telefonis gadacemis simZlavris 

Semcireba (SezRudva), radgan miCneulia, rom Tu gamosxiveba sazianoa, 

pirvel rigSi  yvelaze didi zianis motana SeeZleba yurze midebul 

telefonis aparats – igi yvelaze axlos aris adamianis tvinTan. mobiluri 

telefonis gavlenasTan SedarebiT  sabazo sadgurebis gavlena 

mniSvnelovnad mcirea, radgan eleqtromagnituri velis daZabuloba 

antenisagan daSorebiT manZilis kvadratis proporciulad mcirdeba. es imas 

niSnavs, rom magaliTad, sabazo sadgurisagan simZlavriT 20 vt, (rac 

yvelaze gavrcelebuli sabazo sadguris simZlavrea) 50 metris daSorebiT 

adamianis organizmis 1 sm2 mosuli eleqtromagnituri velis simZlavre 

naklebi iqneba 10 mkvt –ze, rac adamianis organizmisaTvis dasaSveb 

normadaa miRebuli. 

 mobiluri telefonebis gadacemis simZlavris Secvla TavisTavad 

iwvevs fiWis radiusis Semcirebas . es movlena Tavis mxriv aucilebels 

xdis fiWebis raodenobis gazrdas ( raTa dafarul iqnas igive farTobis 

teritoria).amitom arCeven qselebs fiWebis zomebis (radiusebis) mixedviT: 

a) makrofiWebiani qselebi – R≈(5÷25)km; 

b) mikrofiWebiani qselebi - R≈(1÷2)km; 

g) pikofiWebiani  qselebi - R≈(500)m. 

amJamad, msoflioSi arsebobs Camoyalibebuli tendencia 

makrofiWebidan – pikofiWebze gadasasvlelad. garda amisa Tanamedrove 

mobilur satelefono aparatebSi  gamoiyeneba gadasacemi simZlavris 

avtomaturi regulireba, sabazo sadguridan daSorebis mixedviT. kerZod, 

yovel mimRebs gaaCnia sabazo sadguridan miRebuli signalis donis 

ganmsazRvreli. Tu es done mcirea, e.i. sabazo sadguridan daSoreba didia, 

maSin mobiluri telefonis gadamcemis simZlavre avtomaturad gaizrdeba., 

piriqiT SemTxvevaSi Semcirdeba.es uzrunvelyofs mobiluri telefonis 
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aparatis gamosxivebis didi donis Semcirebas im SemTxvevaSi, rodesac aseTi 

simZlavre saWiro ar aris. 

 cxadia, fiWebis ricxvis zrda sixSireebis ganmeorebiTi gamoyenebis 

meTodTan erTad zrdis arxebis raodenobas rac, Tavis mxriv, 

mniSvnelovnad zrdis momsaxurebis xarisxs (abonenti ar miiRebs dakavebis 

signals Tavisufali arxis ararsebobis gamo). 

 

5.4. fiWuri mobiluri kavSiris axali Taobebi 

 

 fiWuri mobiluri kavSiris ganviTareba midis ori mimarTulebiT –  

a) dafarvis zonebis gafarToeba da b) momsaxurebis axali saxeebis 

danergva. 

 momsaxurebis axali saxeebis danergvis Sesabamisad axal qselebs 

miakuTvneben ama-Tu im Taobas. 

 kerZod me-2 Taobis qselebi uzrunvelyofen satelefono momsaxurebas 

da monacemebis gadacemas Zalian dabali siswrafiT – maqsimum 9,6 kbiti/wm. 

amJamad mimdinareobs samuSaoebi mobiluri kavSiris qselebiT monacemebis 

gadacemis siswrafis gasazrdelad. maSin SesaZlebeli iqneba mobiluri 

telefonebiT internet qselSi maRali siswrafiT Sesvla. 

 miRebulia, rom Semdegi, me-3 Taobis qselebSi uzrunvelyofili unda 

iqnas mobiluri telefoniT monacemebis miReba siswrafiT 2 mbiti/wm. aseTi 

siswrafe uzrunvelyofs videotelefonis standartiT moZravi 

gamosaxulebebis gadacemas, an standartuli satelevizio programis 

SekumSuli variantis gadacemas. magram me-3 Taobamde, mis saboloo 

Camoyalibebamde, ukve miRebulia monacemebis gadacemis gazrdili 

siswrafeebi: 64 kbiti/wm, 128 kbiti/wm, 384 kbiti/wm. aseT qselebsa da 

sistemebs miakuTvneben me-2 –dan me-3 Taobaze gardamaval Taobas da 

uwodeben 2G+ Taobas (aso G  miuTiTebs – generacias). aseT qselebs aqvT 

rogorc me-2 Taobis qselebis niSnebi (satelefono Setyobinebebis 

gadacema), aseve me-3 Taobis qselebis zogierTi funqcia (mag. uZravi feradi 

gamosaxulebebis gadacema (MMS  servisi). 

 me-4 Taobis mobiluri kavSiris sistemebma da qselebma unda 

uzrunvelyos monacemebis gadacema siswrafiT (2000÷20000) kbiti/wm, rac 

saSualebas iZleva mobiluri telefoniT miRebuli iqnas ramodenime 

satelevizio programa, maRali siswrafis interneti da sxv. 
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 me-5 Taobis mobilur qselebSi gadacemis siswrafem unda miaRwios 

mniSvnelobebs (20÷100) mbiti/wm. aseTi maRali siswrafe uzrunvelyofs 

momavlis maRali mkafiobis standartis satelevizio programebis 

gavrcelebas mobiluri kavSiris qselebiT da kidev bevr axali 

momsaxurebis saxeebs, romlebze ocnebac ki naadrevia. Tumca arsebobs 

axali Taobebis qselebis agebis savaraudo vadebi: 

 3G (me-3 Taoba)   4G (me-4 Taoba)   5G (me-5 Taoba) 

2002 – 2015 w.w.  2010-2025 w.w.  2015-2050 w.w. 

msoflioSi telefonizaciis raodenobrivi SefasebisaTvis miRebulia 

parametri – telefonebis raodenoba 100 sul mcxovrebze. 2000 wlis 

bolosaTvis msoflioSi iyo 1 miliardi stacionaluri telefoni anu 100 

sul mcxovrebze  - 15 telefoni. msoflio statistikuri monacemebiT 2005 

wlis bolosaTvis stacionaluri telefonebis raodenobam miaRwia 1,4 

miliards da mobiluri telefonebis ricxvi gautolda stacionalurs.. e.i. 

2010 wlis bolosaTvis msoflioSi mobiluri telefonebis mosalodneli 

raodenoba 5 miliards Seadgens. 

 

Tavi VI 

Tanamgzavruli kavSiris sistemebi 

 

 rogorc zemoT aRvniSneT radiotalRebi sigrZiT λ>10m aireklebian 

ionosferiSi arsebuli ionizirebuli Sreebidan da es saSualebas iZleva 

radoikavSiriT informacia gadaices did manZilze. rac Seexeba 

ultramokle talRebs (λ<10m), isini ganWolaven ionizirebul Sreebs, 

dedamiwaze aRar brundebian, amitom aq radiotalRebiT did manZilze 

kavSiri SeuZlebelia. 

 adamianebs yovelTvis hqondaT idea gamoeyenebinaT ciuri sxeulebi 

bunebriv retranslatorebad - amrekl zedapirebad, romlebic aireklavdnen 

radiotalRebs da daabrunebdnen dedamiwaze, rac did manZilebze 

radiokavSiris SesaZleblobas mogvcemdnen. aseT uaxloes ciur sxeuls 

warmoadgens mTvare. magram imis gamo, rom igi dedamiwis zedapiris mimarT 

Zalze arasinqronulad moZraobs (xan Cans, xan ara) misi gamoyeneba 

ratranslatorad jer-jerobiT mouxerxebelia. 

 1957 wels pirveli xelovnuri Tanamgzavris gaSvebis Semdeg warmoiSva 

SesaZlebloba aseTi xelovnuri Tanamgzavrebis gamoyenebisa 
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telekomunikaciebSi. Tanamgzavrebis telekomunikaciuri miznebiT 

gamoyenebis principebis ganxilvamde jer avxsnaT Tu rogor moZraoben 

Tanamgzavrebi dedamiwis irgvliv. nax. 6.1.   

  

 

 

 

 

 

 

 

nax. 6.1. 

 

dedamiwis irgvliv Tanamgzavrebi SeiZleba moZraobdnen ori tipis 

orbitaze – wriuli da elifsuri:  

wriul orbitaze moZraobis dros Tanamgzavris daSoreba dedamiwis 

zedapiridan R mudmivia da emorCileba fizikis cnobil kanonebs. kerZod, 

sxeulze yovelTvis moqmedebs gravitaciuli mizidulobis Zala Fg=mg(R/r)2
. 

Tu es sxeuli moZraobs wreze dedamiwis irgvliv wriuli sixSiriT ω=2πf, 

maSin masze moqmedebs centridanuli Zala 

       Fc=mrω2
 

aq gamosaxulebebSi m - sxeulis masaa, r - dedamiwis centridan 

sxeulis daSorebaa, g – simZimis Zalis aCqareba, f – dedamiwis irgvliv 

garsSemovlis sixSire. f=1/T – T garsSemovlis periodia. Tanamgzavris 

dedamiwis irgvliv wriul orbitaze brunvis pirobaa 

       Fc=Fg 

winaaRmdeg SemTxvevaSi Tu Fc>Fg Tanamgzavri mowydeba orbitas da 

gafrindeba kosmosur sivrceSi, xolo Tu Fg>Fc – dedamiwis mizidulobis 

gamo igi Camovardeba dedamiwaze. tolobidan Fc=Fg  SeiZleba gamoviTvaloT 

damokidebuleba r=f(T)-anu r-is damokidebuleba dedamiwis irgvliv 

garsSemovlis periodze – T. 

    r=[gR2/(2π/T)2]1/3 

am gamosaxulebidan Cans, rom rac ufro axlos aris Tanamgzavri 

dedamiwis zedapiridan miT ufro swrafad unda ibrunos man dedamiwis 

irgvliv, rom ar Camovardes dedamiwaze. 

dedamiwis zedapiri 

         r       
                          
                      R    
dedamiwis  centri   

    Fc 

         Tanamgzavri 
 
Fg             V 
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arCeven dedamiwis irgvliv orbitebs, romlebzec ganalageben 

dedamiwis xelovnur Tanamgzavrebs:  

a) axlo orbitebi - LEO (LOW Earht Orbit)  (0,5-1,5) aTasi kilometris   

simaRle; 

b) saSualo orbitebi – MEO (Medium Earht Orbit) (5-12) "_______"; 

g) geostacionaluri orbitebi – GEO (Geostationari Earht Orbit ) 36 "_______". 

es orbitebi dedamiwis irgvliv ganlagdeba Semdeg simaRleebze  

nax. 6.2). 

 

 

 

 

 

 

 

 

 

nax. 6.2. 

rogorc naxazidan Cans dedamiwis irgliv arsebobs ori radiaciuli 

sartyeli, aRmoCenili van aalenis mier, sadac didi radiaciis gamo 

eleqtronuli mowyobilobebi ver muSaoben e.i. Tanamgzavrebis gamoyeneba 

SeuZlebelia, amitom am simaRlis orbitebze Tanamgzavrebs ar uSveben. 

Tanamgzavrebi geostacionalur (GEO) orbitaze brunaven dedamiwis 

brunvis sinqronulad. dedamiwis RerZis irgvliv maTi brunvis periodi 

Seadgens 24 sT-s, amitom aseTi Tanamgzavrebi mudmivad arian dedamiwis 

romelime wertilis Tavze ganlagebuli (`Camokidebuli~). amasTanave es 

wertili ganlagebuli unda iyos aucileblad ekvatoris Tavze, radgan sxva 

SemTxvevaSi dedamiwis `kvercxiseburi~ formis gamo misi polusebis 

centridan daSoreba mcirea, ekvatorisa ki didi da iqmneba imis safrTxe,  

rom ekvatorTan didi mizidulobis gamo Tanamgzavri Camovardeba 

dedamiwaze, polusTan ki mowydeba orbitas da gafrindeba kosmosSi. am 

orbitaze Tanamgzavrebis daSoreba dedamiwidan Seadgens 35786 km. (≈36000 km). 

am orbitebze ganlagebuli Tanamgzavrebi farTod gamoiyeneba 

mravalarxiani satelefono sistemebisaTvis, satelevizio programebis 

gadacemisaTvis, internet-qselis arxebis Sesaqmnelad da a.S. am orbitis 
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erT-erT dadebiT mxares warmoadgens agreTve is, rom Tanamgzavris 

dedamiwis zedapiris mimarT uZraobis gamo Tanamgzavrisadmi erTxel 

damiznebuli antena mudmivad inarCunebs Tavis mdgomareobas da ar 

sWirdeba avtomaturi damiznebis da mimarTulebis SenarCunebis rTuli 

meqanikuri sistemebi. 

MEO-orbitaze (5000÷12000km) mbrunavi Tanamgzavrebis dedamiwis 

irgvliv garsSemovlis periodi saSualod 6 sT-is tolia. 

LEO - orbita yvelaze axlo orbitaa. garsSemovlis periodi saSualod 

90-wT-s Seadgens. radgan Tanamgzavri ase swrafad moZraobs, igi dedamiwis 

erTi romelime punqtidan Cans mcire drois ganmavlobaSi – 10-15 wT da 

cxadia mxolod am drois ganmavlobaSi SeiZleba gamoyenebuli iqnas 

Tanamgzavri kavSirisaTvis. samagierod mas aqvs is upiratesoba, rom 

dedamiwis zedapiridan mcire daSorebis gamo, rogorc dedamiwaze 

arsebuli mimReb-gadamcemis, aseve Tanamgzavrze arsebuli mimReb-gadamcemis 

simZlavreebi SeiZleba iyos mcire, rac iZleva maTi mobiluri 

kavSirisaTvis gamoyenebis SesaZleblobas. 

Tanamgzavruli mobiluri kavSirisaTvis gamoiyeneba MEO da LEO 

orbitebi. GEO orbitis am miznisaTvis gamoyeneba SeuZlebelia Tanamgzavris 

didi daSorebis gamo, gasxivebis didi saWiro simZlavris aucileblobiT. 

dReisaTvis arsebobs Semdegi saxis Tanamgzavruli mobiluri sistemebi   

(ix. cxrili 6.1).                          

                          cxrili 6.1.   

sistema/parametrebi iridiumi 

LEO 

globalstari 

LLEO 
ICO 
MEO 

teledesiki

LLEO 
Tanamgzavrebis 

raodenoba 

66+6 48+4 10+2 288 

simaRle, km 780 1414 10390 700 

dafarvis teritoria mTliani 

msoflio 

±700 ganedebi msoflio 

dafarva 

msoflio 

dafarva 

arxebis raodenoba 

(satele-fono) 

4000 2700 4500 2500 

Rirebuleba 4,4 

miliardi $ 
2,9 miliardi 

$ 
4,5 

miliardi $ 
9 miliardi 

$ 
 

radgan Tanamgzavrebi dedamiwis romelime wertilis  mxedvelobis 

areSi Zalze cota xans imyofebian myari kavSirisaTvis gamoiyeneben 

Tanamgzavrebis jaWvs – erTi Tanamgzavris mxedvelobis aridan gasvlis 

Semdeg Semodis meore, Semdeg mesame da a.S. magaliTad sistema iridiumSi 
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aris 11 Tanamgzavrisagan Sedgenili 6 jaWvi, sul 66+6 niSnavs, rom 66 

aqtiuri Tanamgzavria, xolo 6 – saTadarigo, romlebic daikaveben aqtiuri 

Tanamgzavrebis adgilebs orbitaze maTi mwyobridan gamosvlis SemTxvevaSi.  

geostacionaluri Tanamgzavrebis gamoyenebis SemTxvevaSi mTlianad 

msoflios teritoriis dasafaravad sakmarisia 3 Tanamgzavri. am SemTxvevaSi 

Tu dedamiwis ori wertilidan erTdroulad ar Cans erTi Tanamgzavri, 

maSin kavSiri damyardeba ori Tanamgzavris gavliT  (nax. 6..3).  

dedamiwis polusebze kavSirisaTvis  gamoiyeneba elifsur orbitaze 

moZravi Tanamgzavrebi. maTi minimaluri daSoreba dedamiwis zedapiridan 

100-120 km-ia. am wertils perigea ewodeba. maqsimaluri daSoreba Seadgens 

40000 km. da mas apogea ewodeba. 2 elifsur orbitaze moZravi Tanamgzavri 

sakmarisia dedamiwis didi teritoriis dasafaravad. 
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                                                                 B 
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                      II Tanamgzavri 

                                                           III Tanamgzavri 

nax. 6.3.. 
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Tavi VII 

        uZravi da moZravi gamosaxulebebis gadacema. telexedva 

7.1. uZravi gamosaxulebebis gadacema 

 

 uZravi gamosaxulebebis gadacemas adgili aqvs e.w. fototelegrafiaSi da 

faqsimiluri gadacemis dros. orive SemTxvevaSi gadaicema gamosaxulebis kadri. umravles 

SemTxvevebSi uZravi gamosaxulebis formati A-4 zomisaa. gadamcem mowyobilobaSi xdeba 

gadasacemi gamosaxulebis `wakiTxva~ striqonulad, e.w. gamosaxulebis gaSla. 

telegrafiaSi da faqsimilur gadacemebSi gamoiyeneba e.w. `progresuli~ gaSla. gadasacemi 

striqonebis raodenoba gansazRvravs gamosaxulebis xarisxs. normaluri xarisxis 

gamosaxulebis misaRebad saWiro striqonebis raodenoba, mosuli gadasacemi 

gamosaxulebis erT milimetrze, unda iyos 5-15-is farglebSi. cxadia, didi raodenobis 

striqonebis gadasacemad saWiro iqneba didi dro. amitom aq moqmedebs principi: gadacemis 

mcire dro – dabali xarisxi, didi dro – maRali xarisxi. 

 fototelegrafiasa da faqsimilur kavSirSi gadamcem mowyobilobaSi gadasacemi 

kadris wakiTxvisaTvis gamoiyeneba e.w. `sinaTlis laqa~, romelic daecema gadasacem 

gamosaxulebas da airekleba misgan. cxadia, Tu gamosaxulebis elementi, romelzec ecema 

es laqa (sinaTlis sxivi) Savia, misgan areklili sinaTlis sxivis intensivoba minimaluri 

iqneba, TeTri elementis SemTxvevaSi ki areklili sxivis intensivoba maqsimaluri iqneba. 

praqtikulad, xdeba areklili sxivis intensivobis modulacia gadasacemi elementis feris 

(Savi an TeTri) Sesabamisad. areklili sxivi xvdeba fotoelementSi, romelSic igi 

gardaiqmneba Sesabamis denad (Zabvad). sinaTlis sxivis laqa zemoT aRwerili gaSlis 

meTodiT striqon-striqon gaivlis gamosaxulebis yvela elements da Sesabamisad 

warmoiqmneba gamosaxulebis Sesabamisi eleqtruli signali. 

 fototelegrafuli signali mravalgradaciulia, e.i. is aRiqvams rogorc Sav da 

TeTr ferebs, aseve tonalobas am or ukidures ferebs Soris (mag. nacrisfers). amitom 

miRebuli gamosaxuleba Sav-TeTri fotogamosaxulebis analogiuria. amitom ewodeba am 

meTods fototelegrafia. faqsimiluri gadacemis dros gadaicema ZiriTadad teqsturi 

gamosaxulebebi, ordoniani (Savi da TeTri) principiT. aseT gadacemas orgradaciani 

gadacema ewodeba. Tanamedrove faqsimiluri aparatebiT gadacemis siswrafe (kadris 

gadacemis dro) damokidebulia ara mxolod gaSlis striqonebis raodenobaze, aramed 

kavSiris arxiT gadacemis siswrafeze. amitom, Tu gamoiyeneba kavSiris arxebi kargi 

eleqtruli maxasiaTeblebiT, romlebic uzrunvelyofen gadacemis did siswrafes, 

gadasacemi kadri swrafad gadaicema. cudi arxebis SemTxvevaSi A4 formatis gamosaxulebis 

gadacemas SeiZleba ramodenime wuTi dro dasWirdes. 

 mimReb mowyobilobaSi miRebuli eleqtruli signaliT unda daibeWdos 

gamosaxulebis (fototelegramis, faqsis) kadri. Zveli sistemis fototelegraful 

aparatebSi gamosaxulebis CawerisaTvis gamoiyeneboda Cveulebrivi melniT saweri meTodebi 

da mowyobilobebi. amJamad gamoiyeneba lazeruli sabeWdi mowyobilobebi. faqsimilur 

teqnikaSi SesaZlebelia rogorc specialuri faqsimiluri qaRaldis gamoyeneba 

(eleqtroqimiuri an Termuli sinTezis meTodiT) an lazeruli printeriT beWdva 

Cveulebriv sakancelario qaRaldze. 
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7.2. televiziis fizikuri safuZvlebi 

 satelevizio gamosaxulebis saboloo mimReb organos warmoadgens adamianis 

mxedvelobiTi sistema. amitom satelevizio gadacemis principebis gansazRvrisaTvis 

gaTvaliswinebulia mxedvelobis Tvisebebi da SesaZleblobebi. 

 mxedvelobis sistema Sedgeba sinaTlis sxivis mimRebisagan – Tvalisagan da 

nervuli boWkoebisagan, romlebic gardaqmnian mxedvelobiT informacias da miawodeben 

adamianis tvins. adamianis tvinSi, kerZod, misi qerqis mxedvelobiT monakveTebze xdeba 

informaciis gaSifrva da gamosaxulebis aRqma. 

 adamianis Tvals gaaCnia inerciuloba, anu aRqmuli gamosaxulebis garkveuli 

droiT damaxsovrebis SesaZlebloba. swored Tvalis es Tviseba udevs safuZvlad moZravi 

gamosaxulebis gadacemas – televizias. principSi, satelevizio moZravi gamosaxuleba 

warmodgeba uZravi gamosaxulebebis rigisagan, romlebic garkveuli siswrafiT 

monacvleoben (gadaicemian). am mxriv satelevizio gamosaxulebebis gadacema msgavsia 

kinosi, sadac rogorc cnobilia, uZravi gamosaxulebebi (kadrebi) erTmaneTis miyolebiT 

ganlagebulia fotolentze da saproeqcio konoaparatebis saSualebiT, wamSi 25 kadris 

siswrafiT dasxivdeba kinoekranze. es sixSire – 25 kadri/wm SemTxveviT ar aris SerCeuli. 

ukve ganmeorebis siswrafis SemTxvevaSi fkadri > (16 - 20) hc adamianis Tvali inerciulobis 

gamo veRar aRiqvams kadrebs cal-calke da uZravi gamosaxulebebis mimdevrobas Tvali 

aRiqvams rogorc moZravs. fkad= 20 hc gamosaxulebaSi uZraobis elementebs Tvali saerTod 

veRar amCnevs. amitom satelevizio gamosaxulebebis gadacemis dros TiToeuli kadris 

gadacema xdeba siswrafiT fkad= 25 hc, romelsac sakadro sixSire ewodeba. 

 gamosaxulebis kadrebis gadacema televiziaSi xdeba zemoT aRwerili `gaSlis~ 

meTodiT. aq dasadgenia mxolod is, Tu ra raodenobis striqonebad unda moxdes 

gamosaxulebis kadrebis gaSla. gamosaxulebis aRqma mimReb mowyobilobaSi xdeba 

satelevizio mimRebis ekraniT. miRebulia, rom yvelaze kargad gamosaxulebis aRqma 

SesaZlebelia, Tu televizoris mayurebeli ekranisagan ekranis samaRlis (h) 4-jer met 

manZilze (4h) iqneba ganlagebuli (nax. 7.1). am SemTxvevaSi mayurebeli ekrans xedavs 300 

kuTxiT. Tu ekrans `gavSliT~ n raodenobis striqonebad, maSin xedvis kuTxe or striqons 

Soris iqneba θ = (30/n)0
. damtkicebulia, rom Tu n=625, maSin θ kuTxe imdenad mcire 

iqneba, rom mayurebeli ekranis striqonul struqturas ver SeamCnevs da gamosaxuleba 

gamoCndeba rogorc erTi mTliani (ara striqonuli). amitom televiziaSi striqonebis 

raodenoba miRebulia 625-is toli. 

 

 

  

 

 

 

nax. 7.1. 

 

300 h 

4h 

ekrani 
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ganvixiloT satelevizio signalis sixSiruli diapazoni. Tanamedrove televiziaSi 

gamoiyeneba e.w. `striqongamoSvebiTi~ gaSla, rac SemdegSi mdgomareobs. TiToeul 

satelevizio kadrs gadascemen ori mimarTviT: jer gadascemen kenti nomrebis striqonebs 

(1, 3, 5 …), Semdeg luwi nomrebis striqonebs (2, 4, 6 …). kenti striqonebis erToblioba 

Seadgens erT vels, luwi striqonebisa ki – meore vels. amgvarad, satelevizio kadri 

Sedgeba ori velisagan. radgan miRebulia, rom kadrebis gadacemis siswrafe fkad= 25 hc, 

maSin velebis gadacemis siswrafe iqneba 2-jer meti, e.i. fvel= 50 hc. yvelaze dabali sixSire 

iqneba maSin, rodesac gadasacemi gamosaxulebis erTi velis periodSi signali mxolod 

erTi periodiT Seicvleba. es moxdeba maSin, rodesac gadasacemi velis naxevari periodis 

ganmavlobaSi vTqvaT TeTri gamosaxulebaa, meore naxevarperiodis ganmavlobaSi ki – Savi 

(nax. 7.2). radgan velis ganmeorebis sixSire fvel = 1/T = 50 hc, amitom satelevizio 

gamosaxulebis minimaluri sixSire fmin= 50 hc.  

 

 

 

 

 

 

nax. 7.2. 

 signalis SemadgenlobaSi yvelaze maRali sixSire Semdegnairad gamoiTvleba: 

rogorc aRvniSneT, satelevizio kadri Seicavs 625 striqons (iSleba 625 striqonad). 

imisaTvis, rom gamosaxulebis simkveTre (xarisxi) Tanabari iyos rogorc vertikaluri, ise 

horizontaluri mimarTulebiT, saWiroa TiToeul striqonze elementebi ganlagdes 

iseTive daSorebiT, rogori daSorebacaa vertikaluri mimarTulebiT. Tanamedrove 

televizorebis ekranebi standartulia da ekranis siganis Sefardeba simaRlesTan 

Seadgens 4/3. e.i. Tu vertikaluri mimarTulebiT striqonebis (elementebis) raodenoba 625-

is tolia, horizontaluri mimarTulebiT es raodenoba toli iqneba 4/3 × 625 = 833. 

yvelaze maRali sixSire iqneba, Tu gamosaxulebis elementebi Wadrakuladaa ganlagebuli 

striqonze (nax. 7.3). 

 

 

 

 

 

 

 

nax. 7.3. 

maSin erT striqonze gveqneba 833/2=416,5 periodi. erTi velis gadacemis dros 

maqsimaluri sixSire gamoiTvleba ase: 

   fmax=  312,5 × 416,5 × 50 ≈ 6 500 000 hc = 6,5 mghc. 

e.i. satelevizio signalis sixSiruli diapazoni Seadgens 

      50 hc – 6,5 mghc. 

Тel 

elementebis ganlageba 

TeTri done 

Savi done 

0        signali                                        Тveli 

TeTri done 

Savi done 

gamosaxuleba 

T 
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satelevizio signalis sxva parametrebia: kadrebis ganmeorebis sixSire fkad= 25 hc, 

velebis ganmeorebis sixSire fvel= 50 hc, striqonebis ganmeorebis sixSire fstr =  625 × 25 = 15 

625 hc. 

7.3. cifruli foto (video) kamerebis agebis safuZvlebi 

 1970-1980 w.w. Seiqmna videosignalebis formirebis principulad gansxvavebuli 

meTodi muxtiTi kavSiris xelsawyoebis gamoyenebiT. amJamad warmoebadi cifruli 

satelevizio kamerebi, cifruli fotokamerebi, dacviTi signalizaciis, videoTvalyuris 

sistemebi mxolod am principiT moqmedeben. 

 muxtiTi kavSiris xelsawyoebis (mkx) (rusulad ПЗС-прибор с зарядовой связью) 

moqmedebis principi imaSi mdgomareobs, rom aq gamosaxulebis gaSlis sistema moqmedebs 

eleqtronul-cifruli xelsawyoebis – Zvris registrebis gamoyenebiT. mkx-s moqmedebis 

umartivesi principi naCvenebia naxazze 7.4.  

 

 

 

 

 

 

 

nax. 7.4. 

gadasacemi gamosaxuleba linzis saSualebiT proeqtirdeba dagrovebis seqciaSi, 

romelic warmoadgens vertikaluri svetebisagan Seqmnil eleqtronul sistemas. 

proeqtirebuli gamosaxulebis ganaTebulobis Sesabamisad iqmneba e.w. `potencialuri 

ormoebi~, anu iqmneba potencialuri reliefi. satelevizio kadris drois ganmavlobaSi 

xdeba dagrovebis seqciaSi am ganaTebulobis Sesabamisi potencialuri reliefis Seqmna, 

Semdeg es informacia vertikaluri registris saSualebiT swrafad striqon-striqon 

gadmoiwereba mexsierebis seqciaSi, romelic Suqgaumtar garemoSia. dagrovebis seqciaSi 

iwyeba Semdegi kadris proeqtireba, xolo am drois ganmavlobaSi wina kadri mexsierebis 

seqciidan TandaTanobiT gamodis gamosasvlelze. kerZod, es kadri striqon-striqon 

Camodis gamosasvlel registrSi, am registridan ki mimdevrobiT TiToeuli striqoni 

gamoidevneba sqemis  gamosasvlelze. e.i. erTi striqoni gamosasvleli Zvris registris 

saSualebiT gamova marcxnidan marjvniv, misi bolomde ganTavisuflebis Semdeg mTlianad 

Semdegi striqoni Camoiwevs vertikaluri Zvris registris saSualebiT da a.S.  – 25-jer 

erTi wamis ganmavlobaSi. 

 gamosaxulebis xarisxs mgx-Si gansazRvravs elementebis raodenoba, romelic 

svetebisa da striqonebis namravlis tolia. am elementebs piqselebi ewodebaT. 

Tanamedrove maRali xarisxis video da fotokamerebSi piqselebis raodenoba 3-10 milionia. 

ufro dabali xarisxis gamosaxulebebis misaRebad, magaliTad fotokamerebSi, romlebic 

mobiluri telefonis aparatebSia CamontaJebuli, piqselebis raodenoba 1-2 milions aRwevs. 
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7.4. satelevizio mauwyeblobis organizacia 

satelevizio gadamcemi kamerebis saSualebiT Camoyalibebuli 

videosignalebis Sor manZilze gadasacemad SesaZlebelia gamoyenebuli 

iqnas mimmarTveli gadamcemi sistemebis nebismieri saxe da konfiguracia – 

sakabelo sistemebi, optikur-boWkovani sistemebi, radiosistemebi, 

Tanamgzavruli sistemebi. videosignalebis aRniSnuli sistemebiT 

gadasacemad, rogorc wesi, xdeba videosignalebis sixSiruli speqtris (50 

hc – 6,5 mghc) gadatana im sixSirul diapazonSi, ra sixSiris signalebic 

gadaicema mocemuli mimmarTveli sistemiT. 

ITU-s mier radiomeTodebiT satelevizio gadacemebis organizaciisaTvis 

(satelevizio mauwyebloba) gamoyofilia Semdegi sixSiruli diapazonebi: 

a) metrul diapazonSi – 12 arxi 

1-2 arxi (48,5 – 66) mghc; 

3-5 arxi (76 – 100) mghc; 

6-12 arxi (174 – 230) mghc; 

 b) decimetrul diapazonSi 

    21-34 arxi (470 – 582) mghc; 

    35-82 arxi (582 - 960) mghc. 

 meore da mesame arxebs Soris arsebul (66 - 73) mghc diapazonSi gaTvaliswinebulia 

ultramokle talRuri diapazonis radiosamauwyeblo samsaxuris organizacia. 

 garkveuli Seusabamobaa (88 - 100) mghc sixSirul diapazonSi. es diapazoni 

mikuTvnebuli aqvs FM mauwyeblobas (88 ÷ 108 mghc). magram, radgan aq me-3 – me-5 

satelevizio arxebis sixSiruli speqtrebia ganlagebuli, (ZiriTadad meoTxe arxis) meoTxe 

arxis bgeriTi Tanxleba 91,7 mghc emTxveva FM diapazonis Sesabamis samauwyeblo sixSires. 

satelevizio programebis gavrceleba xdeba sakabelo qselebis saSualebiTac. aq 

gamoiyeneba 1-12 arxis da decimetruli diapazonis arxebis sixSireebi. 
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VIII Tavi 

telekomunikaciis qselebisa da komutaciis sistemebis agebis principebi 

8.1. telekomunikaciis qselebi da saabonento terminalebi 

eleqtrokavSiris qseli warmoadgens teqnikur saSualebaTa kompleqss, 

romelic uzrunvelyofs nebismieri saxis informaciis (sametyvelo, uZravi da 

moZravi gamosaxuleba, dokumenti da a.S.) gadatanas eleqtromagnituri 

signalebis gavrcelebis sxvadasxva garemos gamoyenebiT. 

eleqtrokavSiris qseli asrulebs or ZiriTad funqcias: qselTan SeRwevas 

(mierTebas) da komutacias (SeerTebis damyarebas momxmareblebs Soris). qselTan 

SeerTebas uzrunvelyofs damaboloebeli teqnikuri mowyobiloba (terminali) 

(nax. 8.1.), romelic Tavsdeba uSualod momxmarebelTan. SeerTebis damyareba da 

informaciis gadacema ganisazRvreba specialuri wesebiT, romlebic 

Tavmoyrilia urTierTqmedebis e.w. protokolebSi. 

eleqtrokavSiris ZiriTadi saxeebia: telegrafi, telefoni, radiokavSiri, 

telexedva, monacemebis gadacema, internetis qseli. 

gadacemis cifruli sistemebisa da cifruli komutaciis gamoyenebiT 

SesaZlebeli gaxda integraluri momsaxurebis qselebis Seqmna. 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 8.1. damaboloebeli teqnikuri saSualebebi 

 

 telekomunikaciis qselebis farTo modernizaciiam da damaboloebeli 

mowyobilobebis didma nairsaxeobam warmoSva saerTo sargeblobis qselTan 

maTi mierTebis problemebi. 
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 telekomunikaciis qselebis mier abonentisaTvis gaweuli momsaxureba 

pirobiTad SeiZleba davyoT or kategoriad: laparakis gadacema da monacemebis 

gadacema. laparakis gadacemisas abonents gamoeyofa arxi analogiuri 

daboloebiT romelTanac mierTebulia Cveulebrivi telefonis aparati (ta), 

modemi an faqsimiluri aparati. monacemebis gadacema warmoebs qselSi cifruli 

arxebis gamoyenebiT.   

 axali Taobis telefonis sadgurebi agebulia arxebis droiTi dayofiTa 

(cifruli komutacia)  da  informaciis gadacemis cifruli meTodiT. magram 

abonentis xazi kvlav rCeba analoguri. es aixsneba imiT, rom abonentis ta-ebis 

umravlesobas ar gaaCnia analogur-cifruli da cifrul-analoguri 

gardamqmneli mowyobilobebi. 

 `cifruli abonentis xazis~ (DSL – Digital Subscriber Lines) cneba 

dakavSirebulia e.w. ISDN qselis gaCenasTan, romlis agebis arsi Cveulebrivi  

komutirebadi satelefono qselis agebis analogiuria. aseTi qselis abonentTan 

miyvanilia ara analoguri arxi, aramed cifruli arxi gadacemis siCqareebiT 64-

dan 144-mde kbit/wamSi. ISDN teqnologiisaTvis damuSavebuli iqna mowyobiloba, 

romelic uzrunveyofs 64, 128, 2048 kbit/wm siCqareebis informaciis nakadebis 

translirebas. 

 Tu saabonento xazi cifrulia, maSin monacemebis gacvlisaTvis qselsa da 

damaboloebel mowyobilobas Soris araa saWiro cifruli signalebis 

gardaqmna analogurSi da Sesabamisad, arc modemia aucilebeli. 

 

8.2 qalaqis satelefono qselis agebis principi 

eleqtruli kavSirgabmulobis yvelaze gavrcelebul saxes warmoadgens 

satelefono kavSiri, romelic eleqtruli energiis daxmarebiT saSualebas 

iZleva did manZilze iqnas gadacemuli sxvadasxva saxis (bgeriTi, monacemebi, 

video) informacia. eleqtrokavSiris qselebSi komutaciis (SeerTeba, gaTiSva) 

saSualebiT myardeba kavSiri abonentebis damaboloebel mowyobilobebs Soris 

informaciis gadacemis (miRebis) –Tvis. komutacia xorcieldeba sakomutacio 

kvanZebSi (sk), romlebic warmoadgenen eleqtrokavSiris qselis Semadgenel 

nawils. elaqtrokavSiris qseli warmoadgens teqnikur saSualebaTa 

erTobliobas, romelTa daniSnulebaa informaciis gadacema (miReba) da Sedgeba 

saabonento terminalisagan (magaliTad, telefonis aparati-ta),  

kavSirgabmulobis xazebisa (arxebi) da sakomutacio kvanZebisagan. 
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nax. 8.2. kavSiris sqema abonentebis terminalebs Soris 

 

saabonento terminalebi uerTdebian sakomutacio kvanZs saabonento 

xazebiT (sx). xazebs, romlebiTac erTmaneTs uerTdebian erTi dasaxlebul 

punqtSi ganlagebuli kvanZebi, ewodebaT SemaerTebeli xazebi (Sx). sakomutacio 

kvanZs, romelSic CarTuli arian saabonento xazebi, ewodebaT sakomutacio 

sadguri. 

 saxazo da sasadguro mowyobilobebis erTobliobas, romelTa  

daniSnulebaa saabonento mowyobilobebis urTierTdakavSireba, ewodeba 

SemaerTebeli traqti. 

 satelefono qselis agebaze gaweuli danaxarjebis did nawils 

warmoadgens danaxarjebi saxazo (saabonento da SemaerTebeli) meurneobaze, 

amitom dasaxlebuli punqtis (qalaqis) satelefono qselis tevadobidan 

gamomdinare qseli SeiZleba iqnas agebuli Semdegi struqturebiT: 

1. aradaraionebuli qselebi Sedgeba erTi satelefono sadgurisagan. 

qselis maqsimaluri tevadobaa 10000 nomeri (eleqtromeqanikuri avtomaturi 

satelefono sadgurebis SemTxvevaSi) oTxniSna numeraciiT (nax. 8.3.). 

 

                                          aRniSvnebi: 

                                     ass – avtomaturi satelefono sadguri; 

                                      ta  - telefonis aparati; 

                                      sx  -  saabonento xazi 

 

 

                           nax. 8.3. aradaraionebuli qselebi. 

 

2. daraionebuli qselebi principiT - `TiToeuli-TiToeulTan~, xuTniSna 

numeraciiT. qselis maqsimaluri  tevadobaa 80000 abonenti (indeqsebi `0~ da `8~ 

ar gamoiyeneba, radgan es cifrebi specsamsaxurebsa da saqalaqTaSoriso 
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sx

sx

sx 

ta 

ta 

ta 

ass-2 

Sx 

ass-1 

ass-3 

ta ta 
sx 

sx 

Sx 

Sx ta 

kavSirze gasvlis indeqsebia). aseTi qselebi funqcionirebs qalaqebSi 

mosaxleobiT 500000 mcxovrebamde (nax. 8.4). 

 

 

 

                                          

                                             

                                                aRniSvnebi: 

                                            ass – avtomaturi satelefono   

                                                   sadguri; 

                                             ta  - telefonis aparati; 

                                             sx  -  saabonento xazi; 

                                             Sx  - SemaerTebeli xazi 

    

                                        nax. 8.4. daraionebuli qselebi. 

   3. ufro didi tevadobebis SemTxvevaSi, sadac aucilebelia 6 da 7 niSna 

numeracia, qselis ageba  xorcieldeba Sesabamisad Semavali (6 niSna numeraciis 

SemTxvevaSi) da Semavali da gamavali kvanZebis gamoyenebiT (7 niSna numeraciis 

SemTxvevaSi) (nax. 8.5.). 

         

 

 

 

 

 

 

 

 

 

 

nax. 8.5. daraionebuli qselis ageba kvanZwarmoqmniT 
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8.3. adgilobrivi satelefono qselis saabonento xazebis 

agebis principi.  

NmaTi adaptacia Tanamedrove qselebSi 

satelefono qselis saabonento terminalebi sakomutacio sadgurSi 

CarTulia saabonento xazebis (sx) saSualebiT. Tanamedrove terminologiaSi maT 

xSirad `bolo mils~ (last – mile)  uwodeben.  

 adgilobrivi satelefono qselis TiToeuli saabonento xazi warmoadgens 

xazis monakveTs satelefono sadgurSi kabelis CarTvis wertilidan (e.w. 

krosidan) abonentis terminaluri mowyobilobis (telefonis aparati, faqsi da 

a.S.) CarTvis wertilamde( `rozetkamde~). 

 arsebuli saabonento qselis agebis ZiriTad princips warmoadgens 

karaduli sistema. amis mixedviT saabonento xazi iyofa sam nawilad (nax.…8.6.): 

   1. saabonento terminalismierTebis wertilidan satelefono gamanawilebel 

kolofamde (g.k.), romelic ganTavsebulia damaboloebeli terminalis 

siaxloves. kolofSi Tavs iyris 10x2 terminalis satelefono wyvili da erTi 

sasinji wyvili. am monakveTis maqsimaluri sigrZe Cveulebriv 150 –mdea. soflis 

satelefono qselisaTvis aseT kolofs sakabelo kolofi (sk) ewodeba da is 

gaTvaliswinebulia ufro mZime, atmosferuli zemoqmedebis pirobebSi 

eqspluataciisaTvis.  

  2.  adgilobrivi satelefono qselis saabonento qselis xazis gamanawilebeli 

monakveTi warmoadgens saabonento xazis monakveTs sakabelo gamanawilebeli 

karadidan abonentis punqtamde - gamanawilebel kolofamde; 

  3. adgilobrivi satelefono qselis saabonento xazis magistraluri monakveTi  

warmoadgens xazis monakveTs sadgurSi, kabelis CarTvis wertilidan (krosi) 

sakabelo gamanawilebel karadamde.  

    abonentebis gamanawilebeli kolofebi, romlebic imyofebian sakomutacio 

sadguridan araumetes 500 m radiusis zonaSi, uSualod karadebis gareSe arian 

CarTuli sakomutacio sadgurSi (pirdapiri CarTvis zona).  

nax. 8.6. mocemulia adgilobrivi satelefono qselis saabonento xazis 

agebis magaliTi. naxazze mocemulia sakomutacio sadguridan gamavali 1000 

wyviliani (1000x2) saabonento xazis ganawilebis sqema. 

 mocemul magaliTSi qselis gaswvriv magistralur monakveTebze wyvilebi 

nawildebian calkeul gamanawilebel karadebSi, jer 300 wyvilian (300x2) Semdeg 

ki – 200 wyvilian (200x2) jgufebis saxiT.  
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nax. 8.8. adgilobrivi satelefono qselis satelefono xazis 

saxazo monakveTebi 

 

 gamanawilebel monakveTze saabonento xazebi nawildeba jer 50-iani 

wyvilebis (50x2) xolo Semdeg (20x2)  da (10x2) wyvilebis saxiT.  saabonento xazis 

sigrZe adgilobriv satelefo qselSi Seadgens saSualod 2,5 km-s. 

 adgilobrivi satelefono qselis yvelaze mniSvnelovan nawils 

warmoadgens saabonento qseli, amitom danaxarjebi saabonento qselis agebaze 

da eqspluataciaze mTeli qselis danaxarjebis did nawils Seadgens. amasTan 

arsebuli saabonento xazebi maTi dabali gamtarunarianobis        

(viwrozolovnebis) gamo aferxeben qselSi momsaxueobis axali saxeebis 

danergvas. spilenZis kabelebis (wyvilebis) gamoyenebiT agebuli tradiciuli 

satelefono qselebiT monacemebis maRali siCariT gadacemis organizebisaTvis 

ZiriTad winaaRmdegobebs warmoadgenen: 

 - qselebSi gamoyenebuli mowyobilobebi da komponentebi (magistraluri da  

gamanawilebeli kabelebi, SemaerTebeli mowyobilobebi, krosebi da damcavi 

mowyobilobebi), romlebic gaTvaliswinebuli arian tradiciuli satelefono 

mosaxurebisaTvis; 

 -  milevis sixSiruli maxasiaTeblebi, romlebic zRudaven gatarebis zols 

tradiciuli satelefono momsaxurebis sididemde; 

1000x2 700x2 400x2 200x2 100x2 50x2 20x2 10x2 
30

0x
2 

30
0x

2 

20
0x

2 

50
x2

 

50
x2

 

30
x2

 

10
x2

 

ta 

gamanawilebeli monakveTi 

   gamanawilebeli kolofebi 

gamanawilebeli kolofebi 

50x2 

magistraluri monakveTi 

      gamanawilebeli 

         karadebi 

gamanawilebeli karadebi 

ta 

ta 



 50

 -   arebuli sakabelo qselebis daZveleba da Sesabamisad maTi maxasiaTeblebis 

gauareseba montaJis Zveli teqnologiis an garemo zemoqmedebis (mag. bunebrivi 

faqtorebis) Sedegad. 

 zemoTqmulidan gamomdinare, momsaxurebis Tanamedrove saxeebisa da 

terminaluri mowyobilobebis danergvis problemas warmoadgens is, rom 

arsebuli saabonento qselis maRali gamtarunarianobis mqone Tanamedrove 

saxazo mowyobilobebiT (mag, optikuri kabelebiT) mokle vadebSi erTdrouli 

sruli Secvla ekonomiurad SeuZlebelia. amitom, sakmaod xangrZlivi periodis 

ganmavlobaSi ZiriTadi gadawyvetilebebis miReba dakavSirebuli iqneba 

arsebuli saxazo – sakabelo mowyobilobebis gamoyenebasTan. amasTan 

dakavSirebiT ukanasknel periodSi arsebul saabonento xazebze maTi 

reabilitaciis mizniT, farTo gamoyeneba hpoves cifrulma SemWidrovebis 

aparaturam da sxvadasxva siCqaris cifruli saabonento xazebis (xDSL) 

teqnologiam. x aRniSnavs konkretul teqnologias.  

 abonentis xazis SemWidrovebis aparatura agebulia  cifruli nakadebis 

multipleqsirebis principiT nax.8.7. sadguris oTxi abonentis kompleqtidan 

gamomavali analoguri saabonento saabonento xazi CarTulia damkvrivebis 

sasadguro modulis naxevarkompleqtSi (smnk), sadac analoguri signalebi 

gardaiqmnebian cifrulSi, erTiandebian erT jgufur nakadSi  da gaicemian 

cifruli saabonento xaziT. saabonento naxevarkompleqtSi (ank) xdeba miRebuli 

cifruli nakadidan analoguri signalebis aRdgena da maTi ganawileba 

abonentebs Soris maTi daniSnulebis mixedviT. 

 

 

 

 

 

 

 

nax. 8.7. SemWidrovebis aparaturis muSaobis principi 

 

 saabonento xazis SemWidrovebis aparatura aigeba xazuri signalebis 

kodirebis sxvadasxva principebze. yvalaze gavrcelebul teqnologias 

warmoadgens xDSL , romelic konkretuli teqnologiisa da gamoyenebuli 

wyvilebis raodenobidan gamomdinare uzrunvelyofs bgeriTi informaciis 
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sxvadasxva siCqareebsa da Sesabamisad, Sewyvilebuli abonentebis sxvadasxva 

raodenobas.  

 unda aRiniSnos,  rom ganxiluli sistema saSualebas aZlevs erT 

saabonento xazTan mierTebulma abonentebma erTdroulad isargeblon 

satelefono kavSiriT da erTmaneTsac daukavSirdnen. 

 monacemebis gadacemis mizniT momxmarebelTa urTierTqmedeba saerTo 

daniSnulebis qselebTan ZiriTadad xorcieldeboda Cveulebrivi satelefono 

xazebiTa da modemebiT. es ukanasknelebi warmoadgenen mowyobilobebs , 

romlebic uzrunvelyofen cifruli informaciis gadacemas analoguri 

signalebis saxiT. aseTi principiT gadacemis siCqare ar aRemateba 56kbit/wm. 

 DSL warmoadgens teqnologias, romelic saSualebas iZleva mniSvnelovnad 

gaizardos monacemebis gadacemis siCqare arsebuli satel;efono xazebiT da ar 

moiTxovs axali kabelebis Cadebas. am teqnologiebis ZiriTad upiratesobas 

warmoadgens is, rom maTi saSualebiT arsebuli satelefono xazebi 

ekonomiurad gardaiqmnebian maRali siCqaris monacemebis gadacemis arxebad. 

nax. 8.8. mocemulia xDSL teqnologiiT kavSiris organizebis klasikuri 

sqema. kavSiris organizebisaTvis ass-Si gamoiyeneba DSL multipleqsori da 

sixSiris gamyofi, xolo abonentebTan DSL–  modemi. DSL teqnologiaSi bgeriTi 

da monacemebis informaciis gadacema warmoebs arsebuli saabonento xazebiT, 

romelSic ganxorcielebulia informaciis sixSiruli gayofa. ass-Si sixSirul 

gamyofSi xorcieldeba satelefono komutatoridan Semosuli bgeriTi signalis 

da DSL multipleqsoridan Semosuli monacemebis informaciis gaerTianeba da 

abonentisaken gadacema. abonentTan DSL modemi gayofs am or signals da 

miawodebs saTanado terminalur mowyobilobebs. abonentidan gadacemis 

SemTxvevaSi procesebi xorcieldeba piriqiT - DSL modemi abonentTan aerTianebs 

aRniSnul or signals (bgeriTi da monacemebi), romlebic ass-Si sixSirul 

gamyofSi gaiyofa da miewodeba Sesabamisi qselebis mowyobilobebs (komutators 

da multipleqsors). aqve unda aRiniSnos   DSL teqnologiis is upiratesobebic, 

rom: 

-  monacemebis gadacemis qseli arakomutirebadia, abonents masTan kavSirisaTvis 

ar sWirdeba nomris akrefa da is mudmivadaa CarTuli internetSi; 

- satelefono qselis funqcionirebaze gavlenas ar axdens monacemebis 

gadacemis qseli da abonents nebismier dros SeuZlia isargeblos 

telefoniT (internetSi muSaobis procesSic).  
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xDSL teqnologiebis didi arCevnidan gamomdinare momxmarebelma SeiZleba 

airCios monacemebis gadacemis misTvis sasurveli siCqare 32kbit/wm-dan 

50mgbit/wm-mde da meti. 
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4& abzehb cnhemnehbc hflbjrfdibhbc mctkb vj'hfd j,btmnt,sfy& 

sixSiruli 

gamyofi 

satelefono 

komutatori 

DSL – multi-

pleqsori 

saabonento 

  xazi 

monacemTa 

gadacema 

DSL 
modemi 

bgeriTi 

arxi 

nax. 8.8. DSL teqnologiiT kavSiris organizebis 

klasikuri sqema

monacemebis 

gadacemis 

qseli 

saerTo 

moxmarebis 

satelefono 

qseli 

ass 
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5& hflbjrfdibhbc mctkb^ hjltcfw vstkb mctkb ofhvjflutyc ths lbl abzfc& fv 

ntmyjkjubbc lfvf[fcbfst,tkb sdbct,ff-vwbht hfjltyj,bc cb[ibhtt,bc ufvj.tyt,f^ cf.hlty 

cfluehsf vbthst,bc othnbksf cbvwbht& 

6& .jdtkudfhb lfvfuh'tkt,kt,b lf epjyhj rfdibhbc hflbjcfntktajyj cbcntvt,b^ 

hjvkt,ibw hflbjfh[b jhufybpt,ekbf cff,jytynj fy ]ueaeh lfvf,jkjt,tk 

vjo.j,bkj,fcf lf hflbjcfluehc ijhbc^ t&b hflbjfh[b fh ofhvjflutyc f,jytynbc [fpc 

fy vbc yfobkc& 

fv;fvfl cff,jytynj hflbjitqotdbcfsdbc cek eahj afhsjl ufvjb.tyt,f    fnc-

sfy epjyhj itqotdbc cbcntvt,b (WLL-Wireless Local Loop), hjvkt,bw trjyjvbehbf lf 

chekfl gfce[j,c rfdibhuf,vekj,bc jgthfnjht,bc 'bhbsfl vjs[jdyt,c& fhct,j,c 

cff,jytynj hflbjvbqotdbc tdhjgekb cbcntvf DECT (Digital European Cordiless 

Telecommunications), hjvtkbw vjpfhlb ntvgt,bs itvjlbc fhct,ek ufvnfhbfy cff,jytynj 

mctkt,ib& 

cff,jytynj itqotdbc jhufybpt,bc vtsjlt,bc itlfht,bcfc cfzbhjf v[tldtkj,fib 

vbdbqjs^ hjv WLL cbcntvt,c uffxybf% 

1& cfvityt,kj-cfvjynf;j cfveifjt,bc vwbht ihjvfntdflj,f^ itcf,fvbcfl^ 

tmcgkefnfwbfib it.dfybc eahj vjrkt dflt,b* 

2& yfrkt,b cfo.bcb lfyf[fh]t,b lf vfsb fvjqt,bc vwbht dflf* 

3& lblb vjmybkj,f lf vce,emb nhfycajhvfwbf* 

4& etzdtkb egbhfntcj,f hsekb htkbtabc gbhj,t,ib& 

WLL  vjo.j,bkj,bc ufvj.tyt,f trjyjvbrehfl ufvfhskt,ekbf vhfdfk ghfmnbrek 

itvs[dtdfib^ vfufkbsfl% 

1& cfcjakj hfbjyt,bc ntktajybpfwbbc lhjc^ hjltcfw cfntktajyj cbvrdhbdt 

vwbhtf lf uh'tkb cfrf,tkj f,jytynbc [fpt,bc xflt,f trjyjvbrehfl itb'kt,f fqvjxyltc 

fhfvjvut,bfyb* 

2& f,jytynbc xfhsdbcfc rf,tkib sfdbceafkb o.dbkt,bc fhfhct,j,bc gbhj,t,ib 

(cfiefkj cfntktajyj cbvrdhbdbc lhjc)* 

3& hjltcfw rf,tkbc xflt,f ite'kt,tkbf^ vfufkbsfl^ 'ytkfl vbcflujv hfbjyt,ib* 

4& lhjt,bsb rfdibhbc jhufybpt,bcfc^ vfufkbsfl^ v.fhb cfntktajyj rfdibhbc 

epheydtk.jabcfsdbc^ flfvbfyt,bc vfcj,hbdb lhjt,bs sfdit.hbc flubkpt& 
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8.5. telefonebi. satelefono kavSiris safuZlebi 

8.5.1. eleqtroakustikuri gardamqmnelebi 

 mowyobilobebs, romlebic gardaqmnian eleqtrul energias akustikurSi 

(bgeriTSi) an bgeriT energias eleqtrul energiaSi eleqtroakustikuri 

gardamqmnelebi ewodebaT. 

 satelefono aparaturaSi bgeriTi informaciis gadacemisa da miRebisaTvis 

gamoiyeneba sxvadasxva sistemisa da tipis eleqtroakustikuri gardaqmnelebi, 

romelTa klasifikacia xorcieldeba moqmedebis principisa da daniSnulebis 

mixedviT. 

 moqmedebis principis mixedviT arseboben eleqtromagnituri, 

eleqtrodinamiuri, eleqtrostatikuri (kondensatoruli), piezoeleqtruli, 

naxSiriani, tranzistoruli da sxva tipis gardamqmnelebi. zemoT CamoTvlili 

gardamqmnelebidan garda naxSiriani da tranzistoruli gardaqmnelebisa 

SeiZleba isini muSaobdnen rogorc mikrofonis, aseve telefonis (dinamikis) 

reJimSi, amitom maT Seqcevadi gardamqmnelebi ewodebaT. naxSirian, 

kondensatorul da tranzistorul gardamqmnelebs funqcionirebisaTvis 

esaWiroebaT eleqtruli energiis wyaro da amitom maT aqtiur gardamqmnelebs 

uwodeben. 

 daniSnulebis mixedviT gardamqmnelebi iyofian gadamcemebad: mikrofonebi 

da laringofonebi; da mimRebad: telefonebi da xmamaRlamolaparakeebi 

(dinamikebi). 

 naxSiriani mikrofoni. satelefono kavSirgabmulobis qselSi yvelaze 

farTo gavrceleba hpova naxSirianma mikrofonma. is warmoadgens akustikuri 

rxevebis eleqtrulSi araSeqcevad aqtiur gardamqmnels. misi moqmedebis 

principi emyareba naxSiris fxvnilis Tvisebas Seicvalos winaRoba eleqtruli 

denis mimarT naxSiris fxvnilis SekumSvisa (SemWidroebis) da gafarToebis 

(gafxvierebis) Sesabamisad. naxSiriani mikrofonis agebuleba da misi CarTva 

eleqtrul qselSi mocemulia nax. 8.9.  

 simSvidis reJimSi, rodesac membranaze (5) araviTari wneva ar moqmedebs, 

mikrofonis wredSi U Zabvis moqmedebis Sedegad gadis mikrofonis kvebis 

mudmivi deni Io. membranaze bgeriTi wnevis moqmedebis Sedegad membrana iwyebs 

rxevas. wnevis gazrdis dros izrdeba naxSiris fxvnilis simkvrive, mcirdeba 

misi winaRoba da Sesabamisad izrdeba wredSi gamavali denis mniSvneloba. 

amrigad mikrofonis membranis rxevis Sedegad transformatoris pirvelad 

gragnilSi gaivlis cvladi sididisa da mudmivi mimarTulebis deni. aRniSnuli 
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denis cvladi mdgeneli transformatoris meorad gragnilSi aRZravs bgeriTi 

signalis cvlilebis kanonis Sesabamis (analogiur) cvlad eleqtromagnitur 

Zalas (emZ). aRniSuli emZ iwvevs datvirTvis Z winaRobaSi denis warmoqmnas. 

rogorc moqmedebis principidan Cans naxSirian mikrofons akustikuri 

signalebis eleqtrulSi gardaqmna SeuZlia mxolod mudmivi denis wyarodan 

kvebis SemTxvevaSi. 

 1. naxSiris kameris korpusi; 4. moZravi eleqtrodi; 

 2. naxSiris fxvnili;                5. membrana. 

 3. uZravi eleqtrodi; 

 

nax. 8.9. naxSiriani mikrofonis agebuleba 

 

eleqtromagnituri telefoni. telefonis daniSnulebaa eleqtruli 

rxevebis gardaqmna bgeriT rxevebad. misi moqmedebis principi emyareba 

telefonSi arsebuli mudmivi magnitisa da eleqtromagnitis magnituri 

nakadebis urTierTqmedebis princips. aseTi urTierTqmedebis Sedegad icvleba 

telefonis feromagnitur membranaze momqmedi Zala da iwvevs mis rxevas, ris 

Sedegadac warmoiqmneba akustikuri (bgeriTi) talRebi. 

 arsebobs ori tipis eleqtromagnituri telefonebi: martivi da 

diferencialuri magnituri sistemebiT. 

 martivi tipis telefonis sqema mocemulia nax. 8.10.  
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nax. 8.10. eleqtromagnituri telefonis mowyobiloba 

 telefonis ZiriTad elementebs warmoadgenen: membrana (1), eleqtromagniti, 

romelic Sedgeba ori gragnilisa (2) da saTanado gularebisagan (3), da mudmivi 

magnitisagan (4). 

 eleqtromagnituri telefonis muSaobis principi emyareba mudmivi magnitis 

(f═) da eleqtromagnitis (f~) mier Seqmnili magnituri nakadebis 

urTierTqmedebas. simSvidis reJimSi, anu rodesac eleqtromagnitis gragnilebSi 

ar gadis cvladi deni, membrana mizidulia gularisaken mudmivi magnitis mier 

Seqmnili magnituri nakadiT. is odnav aris Cazneqili gularisaken da uZravia. 

eleqtromagnitis gragnilebSi cvladi denis gavlis dros gularebSi damatebiT 

warmoiqmneba cvladi magnituri nakadi, romlis mimarTuleba emTxveva an 

ewinaaRmdegeba mudmivi magnitis mier Seqmnil magnitur nakads. amis Sedegad 

membrana iwyebs rxevas da rxevaSi mohyavs haeris nawilakebi mis zedapirTan, anu 

warmoqmnis akustikur talRebs, romelsac aRiTqvams adamianis yuri. 

 diferencialuri eleqtromagnituri sistemis eleqtromagnituri 

telefonebi Tavisi akustikuri maCveneblebiT aRematebian martivi sistemis 

eleqtromagnitur telefonebs. maTSi adgili ar aqvs arawrfiv damaxinjebebs. 

 konstruqciulad telefonebi diferencialuri eleqtromagnituri 

sistemiT gacilebiT ufro rTulia, amitom maT ver poves farTo gamoyeneba 

saerTo daniSnulebis telefonebis aparatebSi. 

 
 

8.5.2. telefonis aparatebi 

 telefonis aparatebis klasifikacia SeiZleba ganxorcieldes mravali 

sxvadasxva niSniT. maT Soris satelefono sadgurTan mierTebis principiT. 

ganasxvaveben usadeno fiqsirebul da sadenian telefonis aparatebs. pirvelebi 

satelefono sadgurs ukavSirdebian radioarxebis (radiotalRebis) saSualebiT, 

1.  

2.  2 

3.  

4.  

f- 

f0 
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xolo meoreni – orgamtariani e.w. saabonento xazebiT. ganvixiloT swored am 

(meore) tipis aparatebi. 

 amJamad eqspluataciaSi imyofeba didi raodenobis sxvadasxva tipis 

telefonis aparatebi, romelTa klasifikacia SeiZleba ganxorcieldes:  

- daniSnulebis mixedviT - saerTo moxmarebis da specialuri 

daniSnulebis aparatebi; 

- mikrofonis kvebis principiT – aparatebi adgilobrivi batareiT da aparatebi 

centraluri batareiT. adgilobrivi batareis 

aparatebSi mokrofonis kveba xorcieldeba 

TviT aparatSi moTavsebuli batareiT, xolo 

centraluri batareis aparatebSi mikrofonis 

kveba xorcieldeba avtomaturi sakomutacio 

sadguridan saabonento xazebiT U=48v Zabvis 

miwodebiT. 

- momsaxurebis principis mixedviT – aparatebi xeliT momsaxurebis 

sadgurebisaTvis da aparatebi avtomaturi 

sakomutacio sadgurebisaTvis. 

 avtomatur satelefono sadgurTan mierTebul centraluri batareis 

sistemis saerTo daniSnulebis telefonis struqturuli sqema naCvenebia nax.  

1.3. 

 

 

 

 

 

 

 

 

nax. 8.11. telefonis struqturuli sqema 

 telefonis aparati Seicavs: gamoZaxebis wreds, salaparako xelsawyoebs, 

berketul gadamrTvels (b.g.), nomer amkrefs. 

 gamoZaxebis miRebis wredi Sedgeba kondensatoris (C) da gamoZaxebis 

mowyobilobidan. 

 rodesac mikrotelefonis yurmili devs telefonis aparatze, maSin 

berketuli gadamrTvelis saSualebiT saabonento xazTan, da Sesabamisad, 

salaparako 

xelsawyoebi 

nomer- 

amkrefi 

gamoZaxebis 

mowyobiloba 

a 

b 

2 

1 

  C

 3 

b.g. 
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avtomatur satelefono sadgurTan mierTebulia gamoZaxebis miRebis wredi 

(Sekrulia b.g-s kontaqtebi 1-2). wredSi arsebuli C kondensatoris gamo 

saabonento xazis Sleifi gaTiSulia centraluri batareis mudmivi denis 

wyarosaTvis da mzad aris cvladi denis (25 hc) gamoZaxebis signalis misaRebad. 

gamoZaxebis signalis Semosvlis SemTxvevaSi rekavs zari. Tanamedrove 

telefonis aparatebSi zaris magivrad gamoiyeneba tonaluri signalis 

generatori, romelic gamoZaxebis signals gardaqmnis melodiur tonalur 

signalad. 

 nomris amkrefi uzrunvelyofs nomris (misamarTis) informaciis gadacemas. 

Tanamedrove telefonis aparatebSi gamoiyeneba tastaturuli (Rilakebiani) 

nomris amkrefi, romelic avtomaturi sakomutacio sadguris tipidan 

gamomdinare SeiZleba muSaobdes an impulsur reJimSi an tonalur reJimSi. 

 abonentis mier sadguris gamoZaxebisaTvis abonenti iRebs mikrotelefonis 

yurmils aparatidan, Seikvreba berketuli gadamrTvelis kontaqtebi 2-3, 

saabonento xazs uerTdeba salaparako xelsawyoebi da Sesabamisad ikvreba 

mudmivi denis Sleifi. 

 nomris amkrefis impulsur reJimSi MmuSaobis SemTxvevaSi Rilakze TiTis 

daWeriT nomris amkrefi imdenjer gaTiSavs Sleifs, ra cifric iqna akrefili. 

sakomutacio saduris swori muSaobisaTvis nomris amkrefma unda uzrunvelyos 

impulsebis gagzavnis stabiluroba: 10 imp/wm da mudmivi Tanafardoba Sleifis 

gaTiSvasa da Sekvras Soris, (tgaT≈61,5 mwm,      tSek.≈38,5 mwm); aseve cifrebis 

seriebs Soris (nax. 8.12) dro (500 mwm). 

 nomris amkrefis tonalur (sixSirul) reJimSi muSaobis SemTxvevaSi 

TiToeuli cifris gadacema xorcieldeba ori sixSiris kombinaciiT. sixSireebi 

SerCeulia 500 da 2000 hc-is diapazonSi, rac saSualebas iZleva nomris 

informacia gadacemul iqnas salaparako traqtis saSualebiT. aRniSnul 

diapazonSi SerCeulia 8 sixSire (cxrili 1). Rilakze TiTis daWeriT xazSi 

igzavneba im ori sixSiris kombinacia, romlebic Seesabameba saTanado striqons 

da svets. 
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nax. 8.12. nomris amkrefis impulsuri reJimi 

                                                            cxrili 8.1 

saxSireTa kombinacia Rilakis nomris mixedviT 

meore 

jgufi 

hc 

pirveli jgufi 

hc 

1209 1336 1477 1633 

697 

770 

852 

941 

1 

4 

7 

* 

2 

5 

8 

0 

3 

6 

9 

# 

saTadarigo 

kombinaciebis 

sixSireebi 

  

 tastaturuli nomris amkrefis rogorc droiTi, ise sixSiruli 

parametrebis dacvas uzrunvelyofs nomris amkrefis specialuri eleqtronuli 

sqema. 

 

8.5..3. adgilobrivi efeqti da misi gavlena satelefono laparakis dros 

 rodesac molaparakes esmis sakuTari laparaki amas adgilobrivi efeqti 

ewodeba. uSalo laparakis dros molaparakes esmis sakuTari xma haeris gavliT 

da am dros bgerebis done Sesustebulia daaxloebiT 23 db-iT. es normaluri 

movlenaa molaparake adamianisaTvis da saSualebas aZlevs kontroli gauwios 

sakuTari laparakis xmamaRlobas raTa uzrunvelyos msmenelis mier laparakis 

aRqmas. 

 telefonis aparatSi salaparako xelsawyoebs miekuTvneba mikrofoni, 

telefoni da diferencialuri sistema, romlis saSualebiTac mikrofoni da 

telefoni erTdroulad uerTdebian orgamtarian saabonento xazs. 

          ikrifeba        ikrifeba 

           cifri 3        cifri 2 

 

  61,5                38,5    500  

  mudmivi denis 

       sidide 

 

 

 

 

    deni gadis 

 

 deni ar gadis  
t, mwm 
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 satelefono saubris dros mikrofonis gamaZlierebeli Tvisebebis gamo 

telefoniT miRebuli sakuTari laparakis done TiTqmis 24 db-iT aRemateba 

utelefono (Cveulebrivi) laparakis dros miRebul dones. amis Sedegad 

molaparake abonenti Tavis laparaks ismens araCveulebrivad xmamaRla da Tavis 

uneblieT adablebs laparakis dones, rac amcirebs smenadobas mimReb mxareze. 

amrigad adgilobrivi efeqti mkveTrad amcirebs bgeriTi signalis gadacemis 

xarisxsa da manZils. adgilobrivi efeqtis gavlenis Semcirebis mizniT 

telefonis aparatebSi gamoiyeneba adgilobrivi efeqtis sawinaaRmdego 

specialuri sqemebi. arsebobs aseTi sqemebis ori klasi: bogiruli da 

kompensaciuri. vinaidan orive am tipis sqemebis gaTvlebSi mniSvnelovan 

parametrs warmoadgens individualuri saabonento xazis parametrebi, 

adgilobrivi efeqtis sruli aRmofxvra praqtikulad SeuZlebelia da amitom 

sqemis damuSavebisas iswrafian adgilobrivi efeqtis mniSvnelovani 

Semcirebisaken. 

 dReisaTvis warmoeba ZiriTadad uSvebs da eqsploataciaSia Tanamedrove 

mravalfunqciuri telefonis aparatebi. maT TavianTi daniSnulebidan 

gamomdinare gaaCniaT gafarToebuli servisuli SesaZleblobebi. maT Soris: 

- gamoZaxebis signalis xmamaRlobis regulireba; 

- laparakis xmamaRlobis regulireba; 

- xmamaRla molaparakis (spikerfonis) reJimi (laparaki yurmilis auReblad); 

- bolos akrefili telefonis nomris gameoreba specialuri Rilakis (Redial) 

saSualebiT; 

- telefonis xanmokle gaTiSva (Rilaki Flash); 

da mravali sxv. 

 
8.6. marTvisa da xazuri signalebi 

 gamoZaxebis damyarebisa da daSlis procesSi warmoebs informaciis 

gacvla sxvadasxva mowyobilobebs Soris, romelTa saSualebiTac myardeba 

SemaerTebeli traqti gamomZaxebeli da gamoZaxebuli abonentebis aparatebs 

Soris. informaciis gacvla xorcieldeba eleqtruli signalebiT, romlebic 

iyofa mmarTvel da xazur signalebad. 

 calkeuli signalebis daniSnulebis garkvevisaTvis ganvixiloT 

satelefono qselis abonentebis mowyobilobebs Soris kavSiris damyarebis 

algoriTmi. simartivisaTvis gamomZaxebeli abonenti avRniSnoT ab.A, xolo 

gamoZaxebuli – ab.B.  
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 ab.A –s mier mikrotelefonis yurmilis moxsniT telefonis aparatSi 

gadairTveba berketuli gadamrTveli (b.g.), saabonento xazs (sx) miuerTdeba 

telefonis aparatis salaparako wredi (mikrofoni da telefoni (nax. 8.13,a). 

saabonento xaziT Seikreba mudmivi denis wredi da avtomaturi satelefono 

sadguris (ass)  saabonento kompleqtSi imuSavebs saabonento rele. es 

warmoadgens satelefono sadgurisaTvis abonentidan Semosul gamoZaxebis 

signals. abonentidan nomris (misamarTis) informaciis miRebisaTvis mzadyofnis 

signals warmoadgens `sadguris pasuxis~ signali, romelic gadaecema abonentis 

telefonis aparats sadguridan (nax. 8.13,b). am signalis miRebis Semdeg abonenti 

iwyebs nomris akrefas. nomris informaciis gadacema satelefono sadgurSi am 

ukanasknelis tipidan (eleqtromeqanikuri (nax. 8.13,g) an cifruli eleqtronuli) 

gamomdinare SeiZleba ganxorcieldes Sleifuri meTodiT dekaduri impulsebiT 

an sixSiruli (tonaluri) impulsebiT. nomris informaciis mixedviT 

sakomutacio sadgurSi iwyeba abonentebis aparatebs Soris salaparako traqtis 

organizebis procesi. 

  

 

 

 

 

 

 

 

 

 

nax. 8.13. satelefono qselis abonentebis mowyobilobebs Soris kavSiris 

damyarebis algoriTmi 

  

salaparako traqtis damyarebis procesSi mowmdeba ab.B-s mdgomareoba, 

vinaidan misi xazi SeiZleba iyves Tavisufali an dakavebuli. Tu ab.B-s xazi 

dakavebulia, ab.A -s sakomutacio sadguridan egzavneba akustikuri signali 

`dakaveba~, romlis miRebis Semdeg ab.A debs mikrotelefonis yurmils. aparatis 

berketul gadamrTvelze, rac satelefono sadgurisaTvis warmoadgens gaTiSvis 

signals. Tu ab.B –s xazi Tavisufalia, abonentebis telefonis aparatebs Soris 

myardeba SemaerTebeli traqti, ris Semdegac abonentebs egzavnebaT akustikuri 

ab.a      sx   ass            ab.a     sx      ass 

 

                                                      `sadguris 

                                                        pasuxi~ 

bg                         bg      

 

 

         a)                            b) 

 ik      sx   ass           ab.a   sx                   sx ab.b 

 

 

 

  bg                           bg                          bg 

 

        g)                                d) 
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signalebi: ab.B –s egzavneba `gamoZaxebis~ signali, xolo ab.A –s - `gamoZaxebis 

gagzavnis kontrolis~ signali. 

 ab.B –s mier gamoZaxebaze pasuxis signals warmoadgens saabonento xazze 

Sleifis Sekvra ab.B –s mier telefonis aparatidan mikrotelefonis yurmilis 

moxsnis Sedegad. abonentis pasuxis Semdeg wydeba abonentebisaTvis `gamoZaxebis 

gagzavnisa~ da `gamoZaxebis gagzavnis konrtolis~ signalebis gagzavna da 

SemaerTebeli traqti gadadis informaciis gadacemis reJimSi (nax. 8.13,d). 

 informaciis gadacemis dasrulebis Semdeg abonentebi deben 

mikrosatelefono yurmilebs telefonis aparatebis berketul gadamrTvelebze, 

ris Sedegadac iTiSeba saabonento Sleifebi. es warmoadgens daSlis signals 

sakomutacio sadgurisaTvis, ris Sedegadac sakomutacio sadguris xelsawyoebi 

Tavisufldebian da modian sawyis mdgomareobaSi. 

 zemoTaRwerilidan gamomdinare, kavSiris damyarebisa da daSlis 

procesebi mimdinareoben garkveuli eleqtruli signalebis moqmedebis Sedegad, 

romlebsac uwodeben: akustikur, mmarTvel da xazur signalebs. akustikuri 

ewodebaT signalebs, romlebic abonentebs gaegzavnebaT sakomutacio 

sadguridan kavSiris damyarebis sxvadasxva momentSi procesis msvlelobis 

informirebis mizniT. aseT signalebs miekuTvnebian: `sadguris pasuxis~, 

`gamoZaxebis gagzavnis~, `gamoZaxebis gagzavnis kontrolis~ da `dakavebis~ 

signalebi. 

 gamoZaxebis gagzavnisaTvis gamoiyeneba 80÷110v sididis 25±5 hc sixSiris 

cvladi deni. gzavnilis xangrZliobaa 1 wm, pauzis  xangrZliobaa – 4 wm. es 

signali miewodeba ab.B-s telefonis aparatis zars. 

 sxva akustikuri signalebis formireba, romlebic abonentebs miewodebaT 

yurmilis saSualebiT, xorcieldeba 425±25 hc tonaluri sixSiris cvladi 

deniT. isini erTmaneTisagan gansxvavdebian gzavnilis xangrZliobiTa da maT 

Soris intervalebiT (pauziT). `sadguris pasuxis~ signali warmoadgens uwyvet 

signals. `gamoZaxebis kontrolis signalis~ xangrZlioba da intervali (pauza) 

iseTivea, rogoric aqvs gamoZaxebis signals: xangrZlioba – 1 wm da pauza – 4 

wm. `dakavebis~ signalis xangrZlioba da pauza erTnairia da Seadgens 1/3 wm. 

 mmarTveli signalebi ewodebaT eleqtrul signalebs, romelTa 

zemoqmedebis Sedegad myardeba ab.A da ab.B –s Soris SemaerTebeli traqti. 

mmarTvel signalebs warmoadgenen ab.B nomris (misamarTis) informacia da 

signalebi, romlebic uzrunvelyofen mmarTvel mowyobilobebs Soris 
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informaciis gacvlas SemaerTebel traqtis damyarebis procesSi, agreTve 

signalebi mmarTvel mowyobilobebsa da sxvadasxva kompleqtebs Soris. 

 saxazo signalebs miekuTvneba eleqtruli signalebi, romlebic asaxaven 

SemaerTebeli traqtis mdgomareobas gamoZaxebis marTvis procesSi. aseT 

signalebs warmoadgenen: SemaerTebeli xazebis mdgomareobis amsaxveli 

signalebi; abonentis mier sadguris gamoZaxebis signali; gamoZaxebuli 

abonentis pasuxis signali; abonentebis mier kavSiris damTavrebisa da 

salaparako traqtis daSlis signali. 

 
 

8.7. satelefono Setyobinebis Teoriis ZiriTadi cnebebi 

8.7.1. satelefono Setyobinebis gadacemis organizeba 

 or abonents Soris satelefono Setyobinebis (bgeriTi, monacemebis, video 

da a.S.) gadacemisaTvis aucilebelia abonentebis aparatebs Soris organizebul 

iqnas eleqtruli wredi, romelsac SemaerTebeli traqti ewodeba. TiToeuli 

traqti, rogorc wesi, Sedgeba sakomutacio xelsawyoebiT dakavSirebuli 

ramdenime ubnisagan. xelsawyoebi, romlebic asruleben erTnair funqciebs 

erTian jgufebSi, ewodebaT Zebnis safexurebi. 

 sawyis mdgomareobaSi, anu kavSiris damyarebaze moTxovnilebis 

Semosvlamde, SemaerTebeli traqtis calkeuli ubnebi erTmaneTTan ar arian 

dakavSirebuli. mxolod kavSiris damyarebaze Semosuli moTxovnilebis 

SemTxvevaSi abonentidan mosuli misamarTis (nomris) informaciis Sesabamisad 

calkeuli ubnebi ukavSirdebian erTmaneTs da qmnian mocemuli gamoZaxebisaTvis 

saWiro SemaerTebel traqts, romelic gamoeyofaT abonentebs droebiT 

informaciis gacvlisaTvis. informaciis gacvlis Semdeg SemaerTebeli  traqti 

iSleba da misi ubnebi SeiZleba gamoyenebul iqnan axali SemaerTebeli traqtis 

organizebisaTvis. 

 procesebis erTobliobas, romlebic dakavSirebuli arian satelefono 

kavSiris momxmarebelTa mier xazebisa da sakomutacio xelsawyoebis dakavebasa, 

moxmarebasa da gaTavisuflebasTan, “satelefono Setyobineba” ewodeba.   8.14 

nax-ze naCvenebia A da B abonentebs Soris SemaerTebeli traqtis martivi 

struqturuli sqema. Aabonenti A CarTulia  ass-1 -Si, xolo abonenti B ass-2 –Si. 
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nax. 8.14. or abonents Soris satelefono Setyobinebis gadacemis cqema 

 sakomutacio sadguris Zebnis calkeuli safexurebi da sadgurebis 

SemaerTebeli  xazebi warmoadgenen saerTo moxmarebis mowyobilobebs, isini 

SeiZleba gamoyenebul iqnan sxvadasxva abonentebidan Semosul moTxovnilebaTa 

Sesabamisad sxvadasxva SemaerTebeli traqtebis organizebisaTvis. NnaTelia, rom 

rac ufro maRalia satelefono DSetyobinebaTa intensioba, anu drois 

erTeulSi rac ufro meti Setyobineba Semodis kavSiris damyarebaze da rac 

ufro didia xazebisa da mowyobilobebis dakavebis dro, miT ufro didia 

mowyobilobaTa datvirTva da miT ufro meti mowyobilobebi da xazebia saWiro 

sakomutacio kvanZebSi. magram es imas ar niSnavs, rom yvela erTdroulad 

Semosuli gamoZaxeba dauyonebul unda iqnas momsaxurebuli. erTdroulad 

Semosul gamoZaxebaTa  garkveuli nawili maTi Semosvlis maqsimaluri 

intensiobis dros (e.w. udidesi datvirTvis saaTSi – u.d.s.) SeiZleba saerTod ar 

iqnas momsaxurebuli, an momsaxurebul iqnan garkveuli dayovnebiT. aseTi 

moumsaxurebeli (an dayovnebiT momsaxurebul) gamoZaxebebis fardobiTi 

raodenobiT xasiaTdeba moTxovnilebaTa momsaxurebis xarisxi mocemul 

satelefono qselSi. naTelia, rom momsaxurebis maRali xarisxis misaRwevad 

aucilebelia SemaerTebeli traqtebis da Sesabamisad sakomutacio xelsawyoebis 

da maTi SemaerTebeli xazebis raodenobis gazrda. 

 

8.7..2. satelefono datvirTva 

 satelefono SetyobinebaTa intensiobis ricxviTi SefasebisaTvis 

Semotanilia satelefono datvirTvis cneba. saWiroa erTmaneTisagan 

ganvasxvavoT aRZruli (Semosuli) datvirTva, momsaxurebuli datvirTva da 

dakarguli (moumsaxurebeli) datvirTva.  

 davuSvaT gamoZaxebebs, romlebic aRiZra sakomutacio sistemis an misi 

Zebnis safexuris Sesasvlelze saWiro mimarTulebiT kavSiris dasamyareblad 

emsaxureba V raodenobis gamosasvleli (xazi). (t1, t2) drois intervalSi am 

gamosasvlelebze dakvirvebis Sedegad Cven SevZlebT ganvsazRvroT TiToeuli 

vτττ ,..., 21 gamosasvlelis jamuri dakavebis dro. am dakavebaTa jami  

 ab.A       sx     ass 1          Sx     ass 2         sx   ab. B  
 

 

 

                     dakavSi rebis  mimarTuleba    
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warmoadgens sakomutacio sistemis V raodenobis gamosasvlelebiT 

momsaxurebul datvirTvas (t1, t2)  drois intervalSi. Tu τ sidideebi 

ganisazRvreba saaTebSi, maSin datvirTvis sididec ganisazRvreba saaTebSi. 

 momsaxurebuli datvirTva SeiZleba martivad iqnas gazomili, magaliTad 

eleqtromricxvelis saSualebiT. Tu TiToeuli 1, 2, ... V gamo-sasvlelis 

dakavebis ganmavlobaSi CarTuli iqneba 2.2 nax-ze naCvenebi datvirTvis 

registraciis wredi, maSin mricxvelis Cveneba amper-saaTebSi proporciuli 

iqneba dakavebuli gamosasvlelebis raodenobis da TiToeuli gamosasvlelis 

dakavebis xangrZliobis. aseTi mricxvelis maCvenebeli SeiZleba dagraduirebul 

iqnas datvirTvis ganzomilebis erTeulebSi. 

 

 

nax. 8.15. satelefono datvirTvis gazomvis sqema 

 maqsimaluri datvirTvis periodSi zogierTi gamoZaxebebi SeiZleba darCes 

moumsaxurebeli, Tu isini aRiZvrebian im momentSi, rodesac saWiro 

mimarTulebiT yvela gasasvleli dakavebuli aRmoCndeba. aseT datvirTvas 

dakarguli datvirTva ewodeba. zemoTqmulidan gamomdinare sakomutacio 

sistemis Sesasvlelze aRZruli (Semosuli) datvirTva warmoadgens 

momsaxurebuli da dakarguli datvirTvebis jams 

Y=Ymoms.+Ydak.. 

 drois im periodSi, rodesac saWiro mimarTulebiT arseboben Tavisufali 

xazebi, 

Y=Ymoms.. 

 datvirTvis wyaroebis (abonentebis) mier ganxorcielebuli gomoZaxebebi 

Semodian sakomutacio kvanZis pirvel safexurze da mas aRZruli datvirTva 

ewodeba. misi sidide ganisazRvreba datvirTvis wyaroebis raodenobiT N, 

datvirTvis TiToeuli wyaros mier ganxorcielebuli gamoZaxebis saSualo 

erlangometri 

-60v 
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raodenobiT 
−

C  da Zebnis pirveli safexuris sakomutacio xelsawyoebis 

dakavebis saSualo droiT  
−

t . maSin aRZruli datvirTvis mniSvneloba tolia 

.
−−

= tCNY  

 satelefono datvirTvis ganzomilebaa dro da mas uwodeben saaT-

dakavebas. erTi saaT_dakaveba es aris datvirTva, romelic SeiZleba Seqmnas 

datvirTvis erTma wyarom misi erTi saaTis ganmavlobaSi uwyveti dakavebis 

Sedegad. 

 Tu satelefono datvirTvis sidides SevafardebT drois im intervals, 

romlis ganmavlobaSic warmoebda masze dakvirveba, miviRebT sidides, romelsac 

ewodeba datvirTvis intensioba. datvirTvis intensiobis ganzomilebis erTeuls 

satelefono SetyobinebaTa Teoriis fuZemdeblis danieli maTematokosis a.k. 

erlangis pativsacemad erlangi ewoda. erTi erlangi (erl) aris datvirTvis 

iseTi intensioba, romlis drosac erTi saaTis ganmavlobaSi momsaxurebul 

iqneba erTi saaT-dakavebis toli datvirTva.  

 

8.7..3. udidesi datvirTvis saaTis cneba 

 datvirTvis erTi da igive wyaroebis mier warmoqmnil satelefono 

datvirTvebis sidideze dakvirvebam aCvena, rom satelefono datvirTvis 

intensioba mniSvnelovnad icvleba. gansakuTrebiT didia es cvlileba dReRamis 

calkeuli saaTebis mixedviT.  

 8.16 nax-ze  mocemulia satelefono datvirTvis intensiobis cvlilebis 

tipiuri grafiki dReRamis calkeuli saaTebis mixedviT normaluri samuSao 

dRis ganmavlobaSi ori 10 000 nomeri tevadobis avtomaturi satelefono 

sadgurisaTvis: mrudi 1 – ass-Tvis, romelic emsaxureba qalaqis saqmian nawils 

da mrudi 2 - ass-Tvis, romelic emsaxureba sacxovrebel mikroraions. erT 

saaTze mosuli maqsimalur datvirTva ass1-ze Seadgens sadReRamiso datvirTvis 

12%, xolo ass2-Tvis - 10% da Sesabamisad tolia 420 da 230 erl. amasTan 

udidesi datvirTvebi Sesabamisad modian 11÷12 da 19.30÷20.30 saaTebze. datvirTvis 

sidideebze aseve axdens gavlenas (Tumca mniSvnelovnad naklebs) kviris dReebis 

(samuSao da dasvenebis dReebi), da sezonuri rxevebi. 
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nax. 8.16. datvirTvis intensiobis grafiki 

 SemaerTebeli mowyobilobebis da arxebis raodenobis gaTvla 

xorcieldeba udidesi datvirTvis saaTis (uds) monacemebis mixedviT. uds-is 

moTxovnilebebis mixedviT Catarebuli gaTvlebis Sedegad momsaxurebis saWiro 

xarisxi uzrunvelyofili iqneba dReRamis sxva periodebisaTvis. 

 udidesi datvirTvis saaTi (uds) igulisxmeba erT saaTiani uwyveti 

intervali, romlis ganmavlobaSi satelefono sadgurSi Semosuli datvirTvis 

intensioba aRwevs maqsimalur mniSvnelobas. 

 gamoZaxebis momsaxurebis xarisxi. rogorc adre iyo naTqvami, sadguris 

Sesasvlelze Semosuli gamoZaxebebis nawili SeiZleba ar iqnas momsaxurebuli 

saWiro mimarTulebiT yvela SemaerTebeli traqtis dakavebulobis gamo. amitom 

dakargul gamoZaxebaTa raodenobis mixedviT SeiZleba vimsjeloT momsaxurebis 

xarisxis Sesaxeb. kerZoT 

P= Cdak / CaRZr, 

sadac CaRZr da Cdak aris Sesabamisad aRZruli da dakarguli gamoZaxebebis 

raodenoba. momxmarebelTa Tvalsazrisidan gamomdinare sasurvelia, rom es 

sidide iyves rac SeiZleba mcire. miRebulia, rom qalaqis satelefono qselis 

farglebSi danakargebis albaToba ar aRematebodes P≤0,02÷0,03. 

 unda avRniSnoT, rom Tanamedrove programuli marTvis mqone cifrul 

eleqtronul sakomutacio sadgurebSi zemoT moyvanili satelefono datvirTvis 

yvela mniSvnelobis (aRZruli, momsaxurebuli, dakarguli, u.d.s. da a.S.) 

gansazRvra warmoebs avtomaturad da programulad TviT sakomutacio kvanZis 

mmarTveli mowyobilobis mier. 

 

8.8. komutaciis safuZvlebi 

8.8.1. sakomutacio sistemebis agebis principebi 

 komutaciis qveS igulisxmeba momxmareblebs (abonentebs) Soris 

informaciuli eleqtruli wredis CarTva, gadarTva da gaTiSva. aRniSnuli 

procesebi xorcieldeba sakomutacio kvanZebSi, romlebic warmoadgenen 

kavSirgabmulobis qselis Semadgenel nawils. 
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 sakomutacio kvanZi warmoadgens mowyobilobas, romlis daniSnulebaa 

informaciis miReba, damuSaveba da ganawileba. am Ffunqciebis Sesasruleblad 

sakomutacio kvanZebi unda Seicavdes (nax. 8.17):  

 

 

 

 

 

 

 

 

 

 

 

 

nax. 8.17. sakomutacio kvanZis struqturuli sqema 

- sakomutacio vels (sv) Semavali da gamavali xazebis (arxebis) urTierT 

dasakavSireblad informaciis gadacemisaTvis; 

- mmarTvel mowyobilobas (mm), romelic uzrunvelyofs sakomutacio velis 

saSualebiT Semaval da gamaval xazebs Soris kavSiris marTvas 

(damyarebas, daSlas) da agreTve mmarTveli informaciis miRebas da 

gadacemas. 

 sakomutacio kvanZebis ganviTarebis periodSi sistemebi sakomutacio da 

mmarTveli mowyobilobebis asagebad gamoyenebuli elementuri bazis da 

komutaciis teqnologiis mixedviT SeiZleba gavyoT eleqtromeqanikur, 

kvazieleqtronul da eleqtronul sistemebad. 

 

8.8.1.1. eleqtromeqanikur sakomutacio sistemebi 

 eleqtromeqanikur sakomutacio sistemebs miekuTvnebian dekadur-bijuri da 

koordinatuli sistemis sadgurebi, romlebSic rogorc sakomutacio veli, ise 

mmarTveli mowyobiloba agebulia eleqtromeqanikuri sakomutacio elementebis 

(Sebamisad dekadur-bijuri mZebnelebis, mravaljeradi koordinatuli 

SemaerTeblebis, meqanikuri releebis) bazaze.  
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 eleqtronul sistemebs warmoadgenen Tanamedrove cifruli eleqtronuli 

sakomutacio kvanZebi programuli marTviT, romlebSic rogorc sakomutacio 

veli, aseve mmarTveli mowyobiloba, mTlianad agebulia Tanamedrove 

eleqtronul bazaze. 

 kvazieleqtronuli (naxevrad eleqtronuli) sistemebi warmoadgenen e.w. 

gardamaval sistemebs eleqtromeqanikur da eleqtronul sistemebs Soris. maTi 

sakomutacio sistema agebulia meqanikur SemaerTeblebze, hermetizirebuli 

kontaqtebis (gerkonebis) mqone releebis gamoyenebiT, xolo mmarTvel 

mowyobilobas warmoadgens specializirebuli programuli mmarTveli 

mowyobiloba. unda aRiniSnos, rom mikroeleqtronikis da cifruli 

teqnologiebis swrafi ganviTarebis gamo, kvazieleqtronulma sistemebma farTo 

ganviTareba ver hpoves. 

 sakomutacio velSi komutirebadi arxebis urTierTgayofisa da 

komutirebadi signalis saxis mixedviT sakomutacio kvanZebi iyofian or 

jgufad: 

- analoguri signalebis sakomutacio kvanZebi arxebis sivrciTi 

ganawilebiT (dekadur-bijuri, koordinatuli da kvazieleqtronuli 

sistemebi); 

- arxebis impulsur-droiTi ganawilebis mqone cifruli signalebis 

sakomutacio kvanZebad (Tanamedrove cifruli eleqtronuli sistemebi). 

 analoguri signalebis komutaciis principi. analoguri signalebis 

komutacia xorcieldeba arxebis sivrciTi ganacilebis mqone eleqtromeqanikur 

da kvazieleqtronul sakomutacio kvanZebSi. arxebis sivrciTi ganawileba 

ganvixiloT koordinatuli  sistemis kvanZis ZiriTadi sakomutacio xelsawyos 

– mravaljeradi koordinatuli SemaerTeblis (mkS)- magaliTze, romlis erTi 

matricis funqcionaluri sqema naCvenebia nax. 8.18. 

 

 

 

 

 

 

 

nax. 8.18. matricis funqcionaluri sqema 

1     2    3                 m1 

 2  

 3   

 

 n 
r31 

r23 N 

M 



 70

 matrica Seicavs N raodenobis horizontals da M raodenobis vertikals. 

TiToeuli horizontalisa da vertikalis gadakveTis wertilSi moTavsebulia 

releuri tipis meqanikuri kontaqti (an kontaqtebi komutirebadi gamtarebis 

raodenobis mixedviT). horizontalebs pirobiTad vuwodoT Sesasvlelebi, xolo 

vertikalebs – gamosasvlelebi, vinaidan meqanikur releur kontaqtebSi 

mniSvneloba ar aqvs denis mimarTulebas. 

 matricis Sesasvlelebsa (N) da gamosasvlelebSi (M) CarTulia analoguri 

(saabonento an SemaerTebeli) xazebi. rodesac saWiroa romelime Sesasvleli 

xazi (magaliTad 2) daukavSirdes romelime gamosasvlel xazs (mag. 3), maSin 

unda amuSavdes Sesabamisi horizontalisa da vertikalis gadakveTaze myofi 

rele (r23) da darCes CarTul mdgomareobaSi momxmareblebs (abonentebs) Soris 

informaciis gacvlis ganmavlobaSi. sxva kavSiris damyarebisaTvis gamoyenebul 

unda iqnas sxva Sesasvleli (mag. 3) da sxva gamosasvleli (mag. 1), romlebic r31 

reles saSualebiT daukavSirdebian erTmaneTs. 

 rogorc moyvanili magaliTidan Cans sxvadasxva gamoZaxebebi (kavSirebi) 

matricaSi sivrceSi arian ganawilebulebi. 

 aRwerilis analogias warmoadgens kvazieleqtronuli sadguris 

sakomutacio velis matrica, im gansxvavebiT, rom masSi horizontalebisa da 

vertikalebis gadakveTis wertilSi gamoiyeneba rele germetizirebuli 

kontaqtebiT. 

 

8.8.1.2. cifruli signalebis komutaciis principi 

 cifruli signalebis komutaciis ZiriTad Taviseburebas warmoadgens is, 

rom sakomutacio velis Sesasvlelebsa da gomosasvlelebSi CarTulia ara 

individualuri (saabonento an SemaerTebeli) xazebi, aramed arxebis droiTi 

damkvrivebis mqone cifruli ikm sistemebi. cifruli sakomutacio velis, iseve 

rogorc eleqtromeqanikuri sakomutacio velis, funqciaa erTi Sesasvlelidan 

Semosuli informacia misamarTis (akrefili nomris) mixedviT gaataros 

(gadasces) saWiro gasasvlelisaken. vinaidan cifruli sakomutacio velis 

SesasvlelebSi da gamosasvlelebSi CarTulia arxebis droiTi damkvrivebis 

mqone ikm cifruli sistemebi, amitom savsebiT SesaZlebelia, rom Semomavali 

sistemis romelime i droiTi arxiT Semosuli informaciis saWiro mimarTulebiT 

gadasacemad gamaval sistemaSi es droiTi arxi aRmoCndes dakavebuli sxva 

gamoZaxebis mier. amisaTvis, rom ar moxdes gamoZaxebis blokireba (dakargva) 

saWiroa: mocemul gamaval mimarTulebaSi moiZebnos nebismieri Tavisufali j-ri 
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droiTi arxi, i droiTi arxiT Semosuli informacia gadatanil iqnas j droiT 

poziciaSi (arxSi) da gadaices saWiro mimarTulebiT. zemoTqmulidan 

gamomdinare cifruli sakomutacio veli unda asrulebdes ori saxis – droiT 

da sivrciT komutacias. 

 droiTi komutaciis principi. droiTi komutaciis arsi mdgomareobs imaSi, 

rom erTi droiTi arxiT Semosuli informacia unda dayovndes sakomutacio 

velSi da gadaices sxva droiTi arxiT. amrigad droiTi komutatori faqtiurad 

warmoadgens cifruli informaciis dayovnebis sistemas. praqtikulad droiT 

komutators warmoadgens operatiuli damxsomebeli mowyobiloba (odm), romlis 

SesasvlelSi da gamosasvlelSi Sesabamisad CarTulia Semavali da gamavali 

cifruli traqtebi (nax. 8.19). 

   

 

 

 

 

 

 

 

 

 

 

 

nax. 8.19. droiTi komutatori 

 

ganvixiloT droiTi komutatoris muSaobis principi E1 cifruli 

sistemisaTvis, romelic Seicavs 30 8 Tanrigian salaparako arxs (ikm-30). 

mocemuli magaliTisaTvis droiTi komutatori warmoadgendes odm, romelic 

Seicavs 30 8 Tanrigian ujreds. Semomavali E1 sistemis TiToeuli droiTi arxiT 

TiToeul ciklSi Semosuli informaciis (8 Tanrigiani orobiTi kodi, sityva) 

Cawera odm-Si xorcieldeba sinqronul reJimSi, anu pirveli droiTi arxiT 

Semosuli informacia Caiwereba mexsierebis pirvel ujredSi, meore droiTi 

arxiT Semosuli – meore ujredSi da a.S. odm-is calkeuli ujredidan 

informaciis wakiTxva da misi gacema gamaval E1 sistemaSi warmoebs droiTi 

komutatoris mmarTveli mowyobilobidan gacemuli brZanebis Sedegad e.w. 
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asinqronul reJimSi anu mexsierebis saWiro ujredidan informaciis wakiTxva da 

gamaval E1 sistemaSi gacema warmoebs im droiTi arxis Sesabamis momentSi, 

romliTac unda iqnas gadacemuli mocemuli informacia. magaliTad, Tu 

Semomavali E1 sistemis me–3 droiTi arxiT Semosuli informacia, romelic 

Caiwereba mexsierebis me-3 ujredSi, gadacemul unda iqnas gamavali E1 sistemis 

28-e droiTi arxiT, maSin mm-dan gacemuli brZanebiT me-3 ujredidan informaciis 

wakiTxva moxdeba gamavali E1 sistemis 28-e droiTi arxis (poziciis) Sesabamis 

drois intervalSi. amrigad droiT komutatorSi adgili aqvs droiTi arxiT 

Semosuli informaciis dayovnebas. 

unda aRiniSnos, rom mexsierebis ujredSi informaciis dayovnebis 

xangrZlioba, ikm ciklis struqturidan gamomdinare, ar unda aRematebodes 125 

mkwm-s, anu E1 sistemis erT cikls. 

 sivrciTi komutaciis principi. sivrciTi komutatoris funqcias 

warmoadgens sakomutacio sistemis Sesasvlelze Semosuli gamoZaxeba gadasces 

saWiro mimarTulebiT, anu gamoZaxebebi gaanawilos sivrceSi. praqtikulad 

sivrciTi komutatori warmoadgens koordinatul matricas N raodenobis 

SesasvlelebiT da M raodenobis gamosasvlelebiT. (nax. 3.4) anu is 

mravaljeradi koordinatuli SemaerTeblis analogiuria (nax. 3.2). ZiriTadi 

gansxvaveba mdgomareobs imaSi, rom matricis SesasvlelebSi da 

gamosasvlelebSi CarTuli standartuli ikm traqtebi, xolo horizontalebisa 

da vertikalebis gadakveTis wertilebSi CarTulia cifruli eleqtronuli 

kontaqtebi (bulis funqcia `da~). aRniSnul kontaqtebs aqvT ori - 

informaciuli da mmarTveli Sesasvleli, da erTi gamosasvleli. informaciul 

SesasvlelebTan mierTebulia Semavali ikm sistemebi, gamosasvlelebSi 

CarTulia gamavali ikm sistemebi, xolo mmarTvel Sesasvlelebs miewodeba 

eleqtronuli kontaqtis marTvis signali mmarTveli mowyobilobidan. cifruli 

eleqtronuli matricis eleqtronuli kontaqtebi, eletromeqnikuri matricis 

sakomutacio elementebisagan gansxvavebiT, muSaoben impulsur reJimSi 

mmarTveli impulsebis moqmedebis Sedegad. mmarTveli impulsis xangrZlioba 

tolia salaparako droiTi arxis (8 Tanrigiani sityvis) xangrZliobis. 

magaliTad, Tu saWiroa pirveli ikm sistemis romelime i (vTqvaT i=10) droiTi 

arxiT Semosuli informacia gadaices meore gamavali ikm sistemiT, maSin 

mmarTveli mowyobilobidan  i=10 droiTi  arxis Sesabamisi mmarTveli impulsi 

miewodeba cifrul eleqtronul kontaqts 1-2, romelic gaixsneba da pirveli 
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Semomavali ikm sistemis i=10 droiTi  arxiT Semosuli informacia gadaecema 

meoe gamavali ikm sistemis i=10 droiT  arxs. amis Semdeg eleqtronuli kontaqti 

1-2 Caiketeba masze Semdegi mmarTveli signalis moqmedebamde. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 8.20. sivrciTi komutatori 

 

unda aRiniSnos, rom sivrciTi eleqtronuli komutatori axorcielebs 

Semavali da gamavali ikm sistemebis mxolod erTsaxela droiTi arxebis 

komutacias, vinaidan masSi ar aris damxsomebeli mowyobiloba. 

 zemoT aRwerili droiTi da sivrciTi komutatorebis saSualebiT 

warmoebs cifruli sakomutacio kvanZebis sakomutacio velis ageba. 

 

8.8.1.3. sakomutacio blokebi da Zebnis safexurebi 

sakomutacio kvanZebis sakomutacio velebis ageba warmoebs ara erTi 

sakomutacio blokis, aramed calkeuli nawilebis saSualebiT, xolo calkeuli 

nawilebi Tavis mxriv Sedgebian calkeuli rgolebisagan. 

 sakomutacio velebis aseTi principiT ageba saSualebas iZleva SerCeul 

iqnas optimaluri da moqnili sakomutacio veli. ganvixiloT sakomutacio 

velis agebis zogadi principi (nax. 8.21). 
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nax. 8.21. sakomutacio velis struqtura 

 is Sedgeba sami nawilisagan. A nawilSi xorcieldeba didi raodenobis 

individualuri saabonento xazebidan (N) SedarebiT mcire raodenobis saerTo 

moxmarebis Sidasasadguro xazebze (V1) gadasvla (N>V1). aseT bloks datvirTvis 

koncentraciis bloki ewodeba. C nawilSi xorcieldeba mcire raodenobis 

Sidasasadguro xazebidan (V2) didi raodenobis gamaval SemaerTebel xazebze 

(M) gadasvla (M>V2). imisaTvis rom gaizardos miRwevadoba (kavSirebis 

damyarebis SesaZlebloba) N Sesasvlelebsa da M gamosasvlelebs Soris, 

sakomutacio velSi gamoiyeneba e.w. Serevis bloki (B nawili), romlisTvisac V1 ≈ 

V2 . sakomutacio velis aRniSnul nawilebs Zebnis safexurebi ewodeba. Zebnis 

safexuri Tavis mxriv Sedgeba erTmaneTTan SeerTebuli erTtipiuri 

sakomutacio blokebisagan. sakomutacio bloki warmoadgens sakomutacio 

xelsawyoebis erTobliobas, romelTa gamosasvlelebi mTlianad an nawilobriv 

arian gaerTianebulebi. Tu blokis nebismieri Sesasvleli SeiZleba 

daukavSirdes blokis nebismier gamosasvlels, aseT CarTvas srulmiRwevadi 

CarTva ewodeba. winaaRmdeg SemTxvevaSi, rodesac Sesasvleli SeiZleba 

daukavSirdes gamosasvlelebis mxolod nawils aseT CarTvas ewodeba 

arasrulmiRwevadi CarTva. 

 umartives sakomutacio bloks warmoadgens erT rgoliani srulmiRwevadi 

bloki. aseT bloks komutatori ewodeba. komutatori SeiZleba agebul iqnas 

nebismieri tipis sakomutacio elementebze maTi Sesasvlelebis da 

gamosasvlelebis gaerTianebiT. erTi Sesasvlelisa da erTi gamosasvlelis 

mqone (1x1) xelsawyoebis gamoyenebiT SesaZlebelia nebismieri n Sesasvlelisa da 

m gamosasvlelis mqone komutatoris ageba maTi Sesasvlelebisa da 

gamosasvlelebis gadaparalelebiT. 8.22 nax-ze naCvenebia erTi Sesasvlelis da  

m gamosasvlelis (1xm) mqone komutatori, romlis asagebad saWiroa m 

raodenobis xelsawyo.  
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A C 
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nax. 8.22. komutatorebis agebis principebi 

amave xelsawyoebis gamoyenebiT SeiZleba agebul iqnas nxm  komutatori 

romelic naCvenebia nax. 3.6, b-ze. igive tipis komutatori SeiZleba agebul iqnas 

n raodenobis 1xm  sakomutacio xelsawyoebis gamoyenebiT (nax. 8.22g). 

 

8.9. mTq - momaval Taobis qselebis (Next Generation Network –NGN) 

 arqiteqtura da protokolebi 

8.9.1. inteleqtualuri qseli 

 kavSirgabmulobis axali Taobebis Seqmna istoriulad xorcieldeba 

momxmareblisaTvis momsaxurebis axali, gafarToebuli saxeebis organizebis 

mizniT. operatorebis Semosavali da maTi qselebis gafarToeba damokidebulia 

imaze, Tu ramdenad martivad da swrafad SeiZleba iqnas danergili 

momxmareblis mier moTxovnili momsaxurebis saxeebi. 

 me-20 saukunis 60-an wlebamde momsaxurebis saxeebis uzrunvelyofa 

mTlianad iyo damokidebuli sakomutacio sadgurebis teqnikur (aparatul) 

SesaZleblobebze. Tavisi abonentebisaTvis momsaxurebis  axali saxeebis 

uzrunvelyofas qselis operatori uTanxmebda sakomutacio mowyobilobis 

mwarmoebels. amis Semdeg operatori gegmavda momsaxurebis axali saxis 

danergvas, romelic, rogorc wesi gamoixateboda yvela sakomutacio sadgurSi 

teqnikur saSualebaTa modificirebaSi. 

 process arTulebda isic, rom operators xSirad uxdeboda urTierToba 

aparaturis sxvadasxva mwarmoebelTan. garda amisa momsaxurebis saxis danergvis 

Semdeg misi modificireba axali abonentebis jgufebis moTxovnaTa mixedviT ar 

Seadgenda martiv saqmes. xSirad aucilebeli xdeboda aparaturis momwodeblis 

mier damatebiTi teqnikuri cvlilebebis Setana, arxebis axali konebis 

organizeba gamoZaxebaTa marSrutizaciisaTvis momsaxurebis saxeebis mixedviT 

da a.S. 
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 me-20 saukunis 60 wlebSi eqsploateciaSi Semovidnen programuli marTvis 

mqone sakomutacio sadgurebi. es iyo win gadadgmuli mniSvnelovani nabiji, 

romelmac saSualeba Seqmna momsaxurebis saxeebis organizeba programuli 

uzrunvelyofis bazaze. aman mniSvnelovnad gaamartiva momsaxurebis saxeebis 

organizebis realizaciis procesi. programuli marTvis Semotanam saSualeba 

Seqmna sakomutacio sadguris modernizaciis sakiTxi misi teqnikuri 

gadaiaraRebidan mwarmoebels TandaTanobiT gadaetana programuli 

uzrunveyofis modificirebaSi. 

 pirvel etapze calkeul mwarmoebels hqonda damatebiTi momsaxureobebis 

Tavisi CamonaTvali, romelsac is uzrunvelyofda mxolod mis sadgurSi 

CarTuli abonentebisaTvis. 

 momsaxurebis saxeebis standartizirebis da maTi mTel qselSi 

uzrunvelyofis mcdelobas warmodgenda ISDN (Integrated Servises Digital Network, 

integraluri momsaxurebis cifruli qselebi) koncefciis Seqmna. es 

SesaZlebeli Seiqmna saabonento xazze DSS1 (Digital Subscriber Signaling, cifruli 

saabonento signalizacia 1) SemotaniT, xolo sadgurebs Soris SemaerTebel 

xazebze – saerTo arxiT signalizaciis sas-7 sistemis danergviT, romelsac 

gaaCnda momxmareblis qvesistema ISUP (ISDN User Part – momxmareblis qvesistema). 

magram qselis yvela sadgurSi momsaxurebis axali saxis damateba programul 

uzrunvelyofaSi saTanado cvlilebis SetaniT ISDN teqnologiaSi ver iqna 

gadawyvetili. aseTi cvlileba ar jdeboda iafi, da Zneli iyo imis 

winaswarmetyveleba, Tu momsaxurebis romeli saxe hpovebda moTxovnilebas 

momxmarebelSi da moitanda komerciul mogebas. 

 inteleqtualuri qselebis koncefcia iTvaliswinebs momsaxurebis 

procedurebis uzrunvelyofis funqcionalur ganawilebas, maT saerTaSoriso 

standartebiT specializacias, rac saSualebas aZlevs kavSirgabmulobis 

qselebis operatorebs danergon momsaxurebis axali saxeebi TavianTi qselebis 

infrastruqturis maqsimaluri efeqturobis gamoyenebiT. standartebis 

SemuSaveba motivirebuli iyo mwarmoeblebisaTvis maTi mowyobilobebis 

unificirebisaTvis momsaxurebis saxeebis swrafi da efeqturi realizaciis 

mizniT. amas xeli Seuwyo agreTve operatorebis moTxovnebmac sxvadasxva 

mwarmoeblis (momwodeblis) mowyobilobaTa urTierT SeTanxmebis mxriv. 

 unda aRiniSnos, rom ganviTarebuli telesakomunikacio qselebis mqone 

bevr qveyanaSi damatebiTi momsaxurebis uzrunvelyofis praqtika saerTo 

moxmarebis mTeli qselis farglebSi arsebobda kavSirgabmulobis 
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inteleqtualuri qselebis organizebamde. zogierT aseT qveyanaSi dRemde 

momsaxurebis aseTi saxeebi (momxmareblis TvalsazrisiT) uzrunvelyofilia 

erTdroulad sxvadasxva meTodiT – tradiciuli da kavSirgabmulobis 

inteleqtualuri qselebis saSualebiT. 

 tradiciuli midgomidan ganxvavebiT, inteleqtualuri qselis 

arqiteqturuli koncefcia iTvaliswinebs maTi Seqmnis, modifikaciis da 

momsaxurebis uzrunvelyofis, agreTve maTi saeqsploatacio marTvis funqciebis 

erTmaneTisagan calkeul programul modulebad mkafio gayofas, romelTa 

Soris urTierTqmedebas uzrunvelyofen standartuli interfeisebi. TiToeuli 

maTi funqciebi mkacrad aris gansazRvruli. 

 sakomutacio sadgurebis erTobliobas, romlebic modificirebuli arian 

aucilebeli funqcionaluri modulebiT da specializirebuli programul-

aparatuli kompleqsebiT, da saSualebas aZleven aseT sadgurebs uzrunvelyon 

momsaxurebis axali, damatebiTi saxeebis organizeba, ewodebaT inteleqtualuri 

qselebis kvanZebi. inteleqtualuri qselebis kvanZebs Soris standartuli 

interfeisebi organizebulia saerTo arxiT signalizaciis #7 sistemis INAP 

(Intelligent Network Application Part -  inteleqtualuri qselis gamoyenebiTi 

protokoli) gamoyenebiT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax. 8.23. inteleqtualuri qselis elementebi 
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 momsaxurebis saxeebis komutaciis kvanZi SSP (Service withing point) warmoadgens 

kavSirgabmulobis ZiriTadi momsaxurebis funqciebis marTvis mqone Cveulebriv 

sakomutacio kvanZs, romelic aRWurvilia damatebiTi programuli saSualebebiT. 

SSP axorcielebs satelefono qselis abonentebis SeRwevas inteleqtualuri 

qselis momsaxurebaSi da uzrunvelyofs inteleqtualuri qselis sxva 

elementebis protokolebTan urTierTobis mxardaWeras. SSP gansazRvravs, 

abonentidan Semosuli gamoZaxeba moiTxovs Tu ara inteleqtualuri qselisadmi 

mimarTvas da agzavnis am gamoZaxebas axali saxis momsaxurebas marTvis kvanZSi 

(SCP – Service Control Point). 

 gamoZaxeba SeiZleba Seicavdes gamomZaxebeli abonentis nomers, 

momsaxurebis saxis kods da sxva parametrebs. 

 momsaxurebis saxeebis marTvis kvanZi SCP Seicavs programebs, romlebic 

uzrunvelyofen: 

- momsaxurebis saxeebis logikis centralizebul realizacias; 

- qselis sxva elementebTan urTierTobis protokolebis mxardaWeris 

programul saSualebebs; 

- sistemur programul uzrunvelyofas; 

da agreTve realuri drois monacemebis bazas. 

 SCP Rebulobs moTxovnas (gamoZaxebas) SSP-dan da ubrunebs mas 

moTxovnili momsaxurebis saxis Semdgomi damuSavebisaTvis saWiro instruqciebs. 

am instruqciebis miRebamde gamoZaxebis damuSaveba SSP-Si yovndeba (Cerdeba).  

SCP pasuxs agebs momsaxurebaze sanam ar iqneba gadacemuli gamoZaxebis marTva 

ukan SSP-Si. sanam gamoZaxebis marTvaze pasuxs agebs SCP, SSP-s SeuZlia gadasces 

mas Setyobinebebi moTxovnili operaciebis Sesrulebis Sedgebis Sesaxeb. 

 saeqsploatacio marTvis sistema da momsaxurebis saxeebis Seqmnis garemo 

SMP/SCEP (Service management point/Service creation environment point) saSualebas aZlevs 

qselis operators marTos inteleqtualuri qselis momsaxurebis saxeebis 

parametrebi da konfiguracia. momsaxurebis saxeebis Seqmnis saSualebebi 

Seicaven momsaxurebis saxeebis konstruirebis, modificirebis da maTi 

testirebis saSualebebs SMP-Si maT CatvirTvamde da komerciul 

eqsploataciaSi CaSvebamde. SMP uzrunvelyofs momqmedi momsaxurebis saxeebis 

saeqsploatacio marTvas da agreTve axali momsaxurebis saxeebis marTvis 

momzadebas da maT sistemaSi Setanas. 
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 inteleqtualuri periferia IPer (Intelligent peripheral) asrulebs abonentTan 

urTierTobis (dialogis) damxmare funqciebs. aseT funqciebs warmoadgenen 

magaliTad mowveva (moTxovna) damatebiTi cifrebis akrefaze, am cifrebis 

miReba, bgeriTi informaciis garCeva da sxva. inteleqtualuri periferia 

SeiZleba Sediodes SSP-s SemadgenlobaSi an realizebul iqnas damoukideblad. 

IPer-is marTva xorcieldeba SCP–s mxridan INAP protokoliT. 

 inteleqtualurma qselebma an, Tu viqnebiT ufro zustebi, zednaSenma 

arainteleqtualur qselebze, ver naxes (an ver moaswres enaxaT) farTo 

gavrceleba. upirveles yovlisa aseTi zednaSenebis Seqmna aRmoCnda 

ZviradRirebuli da amasTan erTad moiTxovdnen maTi danergvisaTvis 

mniSvnelovan dros. 

  

8.9.2. paketuri komutacia 

 ukanasknel aTwleulSi eleqtronuli teqnikis miRwevebma namdvili bumi 

gamoiwvia telekomunikaciis dargSi. kavSirgabmuloba, romelic 1980-1990 wlebSi 

imyofeboda uZrav (statikur) mdgomareobaSi, dRes warmoadgens swrafad 

ganviTarebad dargs. es upirveles yovlisa Seexo monacemebis gadacemis qselebs 

da gansakuTrebiT internets. Tu sawyis etapze monacemebis gadacemis qselebis 

ZiriTad momxmarebels warmoadgenda korporatiuli seqtori, dReisaTvis 

internetis farTo danergviT qselis ZiriTad momxmareblebs warmoadgenen 

fizikuri pirebi, ramac Tavis mxriv gamoiwvia qselis gafarToeba da tevadobis 

mniSvnelovani gazrda. 

 arxebis komutaciis principiT momuSave tradiciuli telesakomutacio 

qselebis ageba ZiriTadad orientirebuli iyo on-line reJimSi abonentebs Soris 

bgeriTi (audio) informaciis gadacemisaTvis. aseTi qselebis amosaval wertils 

warmoadgens is, rom qselis Sida resursebi gamoiyofa calkeuli satelefono 

gamoZaxebebisaTvis. xmovani kavSirisaTvis es savsebiT misaRebia, radgan oridan 

erT-erTi abonenti Cveulebrivad laparokobs da arxis mocdenas adgili ar 

aqvs. SeiZleba iTqvas, rom dupleqsuri arxi satelefono kavSiris dros 

gamoiyeneba 50%-iT. arxis gatarebis zoli optimizebulia bgeriTi informaciis 

xarisxiani gadacemisaTvis. magram aseTi qselebiT kompiutirebs Soris 

informaciis gadacemis procesSi Tavs iCens ori uaryofiTi momenti: 

1. tipiuri SeerTebis (magaliTad abonentis terminali – xost-kompiuteri) 

SemTxvevaSi dakavebuli arxi mniSvnelovani drois ganmavlobaSi SeiZleba 

iyos Tavisufali. telesakomunikacio qseli am SeerTebisaTvis kavSiris 
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mTeli periodiT mudmivad gamoyofs garkveul gatarebis zols, romelic 

am dros ar SeiZleba iqnas gamoyenebuli sxva kavSirisaTvis. amdenad 

monacemebis gadacemisaTvis arxebis komutaciis principi araefeqturia. 

2. qselebSi arxebis komutaciiT gadacema xorcieldeba mudmivi siCqariT. 

amitom terminali – xost-kompiuteri nebismieri wyvilisaTvis gamoyofili 

(miRwevadi) iqneba mxolod erTi da igive fiqsirebuli siCqare, rac iwvevs 

qselis SesaZleblobebis garkveul SezRudvebs sxvadasxva terminalebisa 

da monacemebis bazebis SeerTebis SemTxvevaSi. 

 qselebs paketuri komutaciiT aRniSnuli uaryofiTi momentebi ar gaaCniaT. 

monacemebi aseT qselebSi gadaicema calkeuli, erTmaneTisagan damoukidebeli 

blokebis (paketebis an kadrebis) saxiT. Cveulebrivad, standartidan 

gamomdinare, paketis sigrZe SeiZleba iyos aTasidan ramdenime aTas baitamde. 

didi Setyobineba SeiZleba dayofil iyos calkeul individualur paketebad 

(nax. 8.24). TiToeuli paketi Sedgeba saTaurisa da monacemebis velisagan. paketis 

saTaurSi mocemulia: 

- gadamcemi terminalis IP misamarTi; 

- mimRebi terminalis IP misamarTi; 

- paketis sigrZe baitebSi; 

- srul SetyobinebaSi paketebis saerTo raodenoba; 

- am SetyobinebaSi mimdinare paketis nomeri. 

amdenad paketis saTauri aucilebelia momxmareblis mier gadacemuli 

monacemebis adresatamde misatanad. 

nax. 8.24. paketebi 

nax. 8.25 naCvenebia Cveulebrivi satelefono kavSiris IP teqnologiiT (IP-

telefoniiT) organizebis principi. am teqnologias uwodeben xma IP 

teqnologiiT (VoIP-Voice over IP). bgeriTi signali miewodeba kavSiris operatoris 

rabs. iq xdeba analoguri signalis cifrulSi gardaqmna, misi calkeul IP 

momxmareblis monacemebi 

paketi paketis saTauri 
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paketebad daSla da am paketebis gadacema paketuri komutaciis qselis 

(interneti, lokaluri an korporatiuli kompiuteruli qseli da a.S.) 

saSualebiT daniSnulebis (mimRebis) mowyobilobasTan mdebare uaxloes 

rabisaken. am ukanasknelSi xorcieldeba analoguri signalis aRdgena. 

 

 

 

 

nax. 8.25. VoIP organizaciis qseli 

8.26 nax-ze naCvenebia monacemebis gadacemis principi: a) arxebis komutaciis 

meTodiT (Cveulebriv gamoiyeneba tradiciul telefoniaSi) da b) paketebis 

komutaciis meTodiT (gamoiyeneba IP telefoniaSi). 

a) arxebis komutaciis meTodo 

 

b) paketuri komutaciis meTodi 

                      "    " calkeuli moxmareblis paketi   

nax. 8.26. monacemebis gadacemis principi 

cxril 8.2-Si mecemulia is ZiriTadi maxasiaTeblebi, romelTa mixedviTac 

SeiZleba Sedarebul iqnan erTmaneTs zemoTaRniSnuli komutaciis ori meTodi. 

IP paketuri 
komutaciis qseli 

rabi rabi 

    1         3         2        3 

   3          1          1        2 
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aRniSnuli maxasiaTeblebis urTierTSedarebidan gamomdinare paketuri 

komutacia xasiaTdeba rigi upiratesobebiT arxebis komutaciasTan SedarebiT: 

cxrili 8.2 

arxebis komutacia paketebis komutacia 

 

abonentebisaTvis garantirebuli 

gatarebis zoli. 

 

qselis gatarebis zoli 

abonentebisaTvis ar aris mudmivi, 

gadacemis dayovnebas aqvs 

SemTxveviTi xasiaTi. 

qselSi SeiZleba uari uTxras 

(daablokiros) abonents kavSiris 

damyarebaze. 

qseli yovelTvis mzad aris miiRos 

monacemebi abonentebisagan. 

 

realuri drois (on-line) trafiki 

gadaicema dayovnebis gareSe. 

 

qselis resursebi gamoiyeneba 

efeqturad pulsirebadi trafiqis 

gadacemis SemTxvevaSi. 

misamarTi (mimRebis terminalis 

nomeri) gamoiyeneba mxolod 

kavSiris damyarebis etapze. 

misamarTi gadaicema yovel paketSi. 

 

1. paketur komutaciaSi SemaerTebeli traqtis gamoyeneba ufro efeqturia, 

radgan kvanZebs Soris kavSiris segmenti dinamiurad anawilebs Tavis 

resursebs sxvadasxva momxmareblebidan Semosul paketebs Soris. Tu 

gadamcem kvanZSi Semovida paketebis didi raodenoba vidre es SeuZlia 

gaataros saWiro mimarTulebis arxma, maSin peketebi moTavsdebian 

buferSi da myardeba maTi gadacemis rigi.  

arxebis komutaciis qselebSi TiToeuli gamoZaxebisaTvis gamoiyofa 

droiTi arxi. gadacemis maqsimaluri siCqare, ganisazRvreba am droiTi 

arxis siCqariT da ara mTliani arxis gatarebis zoliT. 

2. rodesac arxebis komutaciis qselebSi izrdeba datvirTva (gamoZaxebaTa 

ricxvi) qseli SeiZleba aRmoCndes gadatvirTuli da Semosuli 

gamoZaxebebi SeiZleba dablokirdnen. 

paketuri komutaciis qselebSi qselis gadatvirTvis SemTxvevaSi 

mcirdeba paketebis gadacemis siCqare. 

3. paketuri komutaciis qselebSi SeiZleba gamoyenebul iqnas 

prioritetebis sistema. Tu kvanZSi organizebulia prioritetebis 

sistema maSin maRali prioritetis mqone paketebi gadacemul iqnebian 

mcire dayovnebiT vidre dabali prioritetis paketebi. es Tviseba 

iZleva imis saSualebas, rom paketuri komuTacia gamoyenebul iqnas 
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bgeriTi informaciis realur drois (on-line) reJimSi kavSiris 

organizaciisaTvis iseTi momsaxurebis xarisxiT QoS (Quality of Service – 

momsaxurebis xarisxi), romelic miRebulia saerTo moxmarebis 

adgilobriv da saerTaSoriso satelefono qselebSi. 

yovelive zemoTqmulidan gamomdinare warmoiqmna imis aucilebloba, rom 

Seqmniliyo monacemebis gadacemis qselebi, romlebic Tavisi struqturiT da 

maStaburobiT ar CamorCebodnen satelefono qselebis maxasiaTeblebs. magram 

ori paraleluri qselis (satelefono da monacemebis gadacemis) arseboba ar 

SeiZleba yofiliyo efeqturi maTi Semdgomi ganviTarebisa da eqsploataciis 

TvalsazrisiT. aman ganapiroba iseTi teqnologiebis Seqmnis aucilebloba, 

romlebic uzrunvelyofen sxvadasxva saxis informaciisa gadacemas da 

kavSirgabmulobis sxvadsxva momsaxurebis saxeebis organizebas erTiani 

qseluri struqturis farglebSi. aseTi gadawyvetilebis safuZvels unda 

warmoadgendes informaciis (bgeriTi, monacemebis, video da a.S.) gadacemis 

erTiani meTodi, ramac gamoiwvia multiservisuli qselebis Seqmna paketuri 

komutaciis safuZvelze. aseT qselebSi momxmareblisa da sasignalo informacia 

gadaicema erTiani satransporto qseliT, xolo momsaxurebis sxvadasxva 

saxeebis marTva xorcieldeba calkeul qselur elementebSi gatanili 

mmarTveli logikis safuZvelze. qselebis agebis aseTma saerTo koncefciam 

miiRo Semdgomi Taobis qselebis (NGN – Next Generation Network) saxeli. 

 

8.9.3. NGN teqnologia 

NGN teqnologiis farglebSi satelefono momsaxurebis uzrunvelyofa 

xorcieldeba ganawilebuli struqturis safuZvelze, romelic Tavis 

SemadgenlobaSi Seicavs: 

- gamoZaxebaTa marTvis qselur elementebs; 

- arxebis komutaciis principis mqone jer kidev farTod momqmedi arsebuli 

qselebis fragmentebTan urTierTqmedebis qselur elementebs; 

- satransporto paketur qsels; 

-  SeRwevis qsels, romelic uzrunvelyofs rogorc specialurad NGN 

qselebisaTvis Seqmnil, aseve ara NGN qselebisaTvis gaTvaliswinebuli 

arsebuli sxvadasxva terminaluri mowyobilobebis mierTebis 

SesaZleblibas. unda aRiniSnos, rom cneba `NGN qseli~, iseve rogorc 

ufro adre `ISDN qseli~ warmoadgens teqnologiurs, anu gansazRvravs 
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kavSirgabmulobis qsels masSi gamoyenebuli teqnologiis da ara mis mier 

uzrunvelyofili momsaxirebis saxeebis mixedviT. es imas niSnavs, rom 

saerTo gamoyenebis satelefono qselebi rCebian satelefono momsaxurebis 

qselebad miuxedavad imisa Tu ra teqnologiuri bazisi gamoiyeneba maTi 

agebisaTvis.  

 Tanamedrove multiservisuli qselis  da masTan erTad programuli 

komutatoris struqtura SeiZleba warmodgenil iqnas sami donis saxiT: 

satransporto, kavSirebis marTvisa da danarTebis doneebis saxiT. programuli 

komutatoris funqcionirebis logika – uzrunvelyos momxmarebeli 

momsaxurebis saxeebi – ganTavsebulia danarTebis doneze. 

 satransporto donesa da kavSiris damyarebis marTvis doneebs Soris 

gamoiyeneba cnobili interfeisebi: esenia INAP, H.323, SIP, MGCP da sxva, romlebic 

gamoiyeneba saerTo daniSnulebis satelefono, aseve IP-satelefono da 

mobiluri kavSiris sistemebSi. 

 gamoZaxebaTa marTvisa (Softswitch donesa) da danarTebis doneebs Soris 

aseve gamoiyeneba Ria interfeisebi. zogadad Ria interfeisebis gamoyeneba 

warmoadgens programuli komutatorebis agebis erT-erT safuZvels, Tumca 

mocemul SemTxvevaSi eseni ar arian ITU, IETF da a.S. standartebi, aramed 

Seqmnilia sxvadasxva muSa jgufebis mier danarTebis programebis interfeisebis 

– API – saxiT. 

 konkretulad romeli API gamoiyenon amis gadawyvetilebas Rebuloben 

programuli komutatoris Semqmnelebi. DdReisaTvis arsebobs ori yvelaze ufro 

perspeqtiuli Ria interfeisi – Parlay API da JAIN. amasTan sul ufro stabiluri 

xdeba am interfeisebis gaerTianebis tendencia. saqme imaSia, rom zogierTi 

gansxvavebis miuxedavad, JAIN teqnologia gankuTvnilia imave miznebisaTvis, rac 

Parlay API teqnologia. amitom didi albaTobiT SeiZleba iTqvas, rom momavalSi 

darCeba mxolod erTi interfeisi, romelic Tavis TavSi Seicavs sxvadasxva 

konvergentul qselebSi momsaxurebaTa saxeebis organizebisaTvis yvela 

aucilebel funqciebs. 

 Parlay API gamoyenebiT momsaxurebis saxeebis uzrunvelyofis modeli 

gulisxmobs, rom danarTebi SeiZleba Seqmnili da gamoyenebul iqnan ara 

kavSirgabmulobis operatorebis, aramed danarTebis provaiderebis mier, 

romlebic muSaoben TviT qselis sazRvrebs gareT. aseTi SesaZlebloba 

uzrunvelyofilia Parlay-s arqiteqturiTa da Ria dokumentaciiT.  
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 danarTebi ganTavsdebian danarTebis serverebze, romlebic SeiZleba 

imyofebodnen qselis operatoris moqmedebis areals gareT. Tumca es ar 

arTulebs Semqmnelis muSaobas, radgan aseT SemTxvevaSi gamoiyeneba CORBA-s 

tipis teqnologiebi. 

 Parlay API amartivebs momsaxurebis saxeebis realizaciis process 

erTdroulad sxvadasxva qselebSi maTi teqnologiuri bazebis miuxedavad. 

dReisaTvis arsebuli Parlay-s danarTebi uzrunvelyofen momsaxurebis saxeebis  

srul nusxas, romelic gaTvaliswinebulia  Tanamedrove inteleqtualuri 

qselebis koncepciiT: Call – center, VPN, Free phone da a.S. 

 programuli komutatorebis bazaze agebuli qselebi saSualebas iZleva 

garda cnobili servisebisa, ganviTarebul iqnan momsaxurebis axali saxeebi. 

magaliTad integrirebuli Setyobinebebis momsaxurebis CarCoebSi momxmarebels 

gamoeyofa informaciis erTiani saTavso (safosto yuTi), romelTan miRweva 

SesaZlebelia nebismieri terminalidan. momsaxurebis saxe Click-to-dial 

momxmarebels saSualebas aZlevs awarmoos gamoZaxebaTa generacia Web-

interfeisebis, personaluri kompiuterebis misamarTebis wignebis da 

sasamsaxuro katalogebis gamoyenebiT, amasTan gamoZaxebebi SeiZleba 

gadagzavnil iqnan sxvadasxva qselebs Soris. momsaxurebis saxeebis danarTebis 

Semqmneli erT-erTi kompania sTavazobs momsaxurebas, rodesac erTmanaTTan  

axlos myofi momxmareblebi Rebuloben SMS informacias amis Sesaxeb. abonenti 

Rebulobs (SMS) signals, rodesac radiogadacemaSi gadaicema garkveuli 

melodia, an gadaicema garkveuli Sinaarsis (magaliTad, amindis biuros cnoba) 

informacia. bunebrivia, momxmarebelma winaswar unda aawyos Sesabamisi 

momsaxurebis saxeebi Web-is saSualebiT. 

 yvela zemoT CamoTvlili warmoadgens abonentebisaTvis axali 

SesaZleblobebis mxolod mcire CamonaTvals, romlebic SeiZleba uzrunvelyos 

multiservisulma qselebma programuli komutatorebis da Ria interfeisebis 

teqnologiebis gamoyenebis SemTxvevaSi.  

 amrigad, Tu inteleqtualuri qselebi winaswar gansazRvruli 

momsaxurebis saxeebi da maTi realizaciis saSualebebia, Softswitch warmoadgens 

teqnologias, romelic saSualebas iZleva Seiqmnas momsaxurebis saxeebi bazris 

moTxovnilebaTa Sesabamisad, anu Cven gvaqvs momsaxurebis saxeebis Seqmnis 

saSualebebi da ara maTi CamonaTvali. momxmarebeli mokle droSi ise mieCvia 

momsaxurebis axal saxeebs, rom ukve TviTon uyenebs mas sul ufro mzad 
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moTxovnebs. momxmarebels ukve ar akmayofilebs mxolod satelefono kavSiri 

binis telefonidan. mas surs hqondes saSualeba ganaxorcielos zarebi quCidan, 

manqanidan da a.S. msoflios nebismieri wertilidan. momxmarebels aRar surs 

hqondes sxvadasxva nomeri sxvadasxva qselebisaTvis (fiqsirebuli da mobiluri 

qselebisaTvis, internetisaTvis da a.S.) momxmareblis survilia hqondes erTi 

personaluri nomeri nebismieri qselebisaTvis, romliTac SesaZlebeli iqneba 

masTan dakavSireba im qselis saSualebiT romelSic CarTulia misi terminali 

mocemul momentSi. 

 tradiciuli ZviradRirebuli ass-ebi erTian struqturaSi aerTianeben 

komutaciis funqciebs, gamoZaxebaTa momsaxurebis, momsaxurebaTa saxeebisa da 

danarTebis da agreTve bilingis angariSsworebis funqciebs. aseTi ass 

warmoadgens monoliTur, daxurul struqturis mqone sistemas, romelic 

rogorc wesi, ar iZleva sxva mwarmoeblis mowyobilobiT mis gafarToebas an 

modernizacias.  

arsebul situaciaSi revoluciuri cvlilebebi Semoitana Softswitch-ma. man 

Zireulad Secvala komutaciis tradiciuli daxuruli struqtura. 

Softswitch-is sistemaSi qselis ageba xorcieldeba calkeuli komponentebis 

bazaze, romlebic erTmaneTTan dakavSirebulebi arian standartuli Ria 

interfeisebis saSualebiT. qselis ZiriTadi komponentebis funqciebs 

warmoadgenen: komutacia, gamoZaxebaTa momsaxurebis marTva, damatebiTi 

momsaxurebebi da danarTebi. erTi romelime komponentis funqciaTa cvlileba 

ar moiTxovs sxva komponentebis modernizacias. amasTan erTad Tavisuflad 

SeiZleba iqnas gamoyenebuli sxvadasxva mwarmoeblis mier warmoebuli 

aparatura. 

nax-ze 8.27 naCvenebia monoliTuri arqiteqturis ass-dan Softswitch-is bazaze 

agebuli NGN qselis arqiteqturaze zemoT ganxiluli gadasvlis procesi. am 

naxazze Softswitch warmodgenilia mmarTveli mowyobilobis saxiT. 

momavlis qselebSi mniSvnelovan rols inarCunebs sas #7 signalizacia. is 

pasuxismgebeli iqneba gamoZaxebis gadamisamarTebaze, gamoZaxebis monacemebis 

damaxsovrebaze da gamoZaxebebis damuSavebis sxva funqciebze, biznes-danarTebis 

anu abonentebTan angariSsworebis (bilingis) warmoebaze, abonentebis 

individualur momsaxurebaze da a.S. garda amisa man unda uzrunvelyos 

abonentebisaTvis axali Taobis momsaxurebis mravali saxe, kerZod on-line reJimSi 

momuSave abonentisaTvis Semavali zaris Setyobineba, gauwios momsaxureba 

winaswargadaxdisaTvis, sanavigacio momsaxureba usadeno internet qselSi on-line 
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CarTvis procesSi da sxva. amasTan erTad IP teqnologia da sas #7 qselis 

signalizaciis kombinacia saSualebas aZlevs momxmarebels isargeblon orive 

tipis qselebis upiratesobebiT: SeinarCunon inteleqtualuri qselebis (IN) 

infrastruqturis SeqmnaSi Cadebuli investiciebi da gadavidnen konvergirebul 

qselebze, romlebic iyeneben xmovani (bgeriTi) informaciis IP teqnologiiT 

gadacemis signalizaciis protokolebs. konvergirebul IP teqnologiis 

qselebSi uzrunvelyofen multimediuri seansebis mxardaWeras, abonentebis  

SeRwevis axal reJimebs, momsaxurebis axal saxeebs, saSualebas iZlevian ufro 

efeqturad iqnas gamoyenebuli gatarebis zoli da rogorc Sedegi, 

mniSvnelovnad iqnas Semcirebuli operatorebis danaxarjebi. tradiciuli 

satelefono qselebisa da paketuri komutaciis qselebis urTierTCarTva 

Tanamedrove konvergirebul qselebSi xorcieldeba saerTo signalizaciis 

qselis safuZvelze, romelic uzrunvelyofs informaciis gadacemisa da 

sxvadasxva tipis qselebis CarTvis urTierTdamoukidebel marTvas. 

signalizaciis saerTo qseli saSualebas aZlevs provaiderebs uzrunvelyon 

saerTo moxmarebis satelefono qselebisaTvis damaxasiaTebeli momsaxurebis 

saxeebi paketuri qselebisaTvis damaxasiaTebeli moqnilobiTa da efeqturobiT. 
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signalizaciis qselebis Tanamedrove infrastruqtura viTardeba 

ganawilebuli arqiteqturis mimarTulebiT, romelic emyareba Softswitch-is 

teqnologiis gamoyenebas. 

signalizaciis qselebis inteleqtis zrdasTan erTad es qselebi 

TandaTanobiT dauaxlovdebian informaciul sistemebs, romlebic 

uzrunvelyofen: 

- qseluri dagegmarebis amocanebs; 

- TaRliTobis Tavidan acilebas; 

- abonentebTan angariSsworebas; 

- garantirebul momsaxurebis saxeebs; 

- sxva biznes-danarTebis mxardaWeras. 

xolo TviT infrastruqturis operatorebi farTod gamoiyeneben 

xelovnuri inteleqtis meTodebs sasignalo informaciis analizisaTvis. 

multimediuri kavSiris qvesistema IMS.  IMS (IP Multimedia Subsystem) 

warmosdgens wesebisa da ganmartebebis erTobliobas, romlis mixedviTac unda 

warmoebdes multimediur danarTebze orientirebuli NGN qselebis ageba. 

IMS koncefcia warmoiSva 3G Taobis mobiluri kavSiris sistemis 

standartebze muSaobis procesSi. standartizaciis proceduris CatarebisaTvis  

1998 wels Seiqmna 3GPP (Third Generation Partnership Project) proeqti, romelSic 

monawileobdnen standartizaciis evropuli da aziuri ZiriTadi organizaciebi. 

2002 wels 3GPP-m SesZlo Seeqmna 3G qselis AH-IP marTvis sistema, romelic 

emyareba Softswitch-is principebs da SIP protokolis SesaZleblobebs. swored man 

miiRo IMS dasaxeleba da gaxda gamoZaxebaTa marTvis principebSi pirveli 

nabiji. 

Semdeg gaCnda TISPAN (Telekomunications  and internet converged Services and Protokols 

for Advavced Networking) proeqti, romelic orientirebulia IMS arqiteqturaze 

fiqsirebuli qselebisaTvis, agreTve fiqsirebuli da mobiluri qselebis 

konvergenciaze FMC (Fixed-Mobile Convergence). 

nax. 6-ze mocemulia arsebuli tradiciuli calkeuli qselebidan 

momavali Taobis qselebze evoluciuri gadasvlis principi. 

dReisaTvis monacemebis trafikebis zrdis tempi mniSvnelovnad aRemateba 

tradiciuli satelefono trafikis zrdis temps. saerTaSoriso trafikis sul 

ufro didi nawili gadaicema  VoIP  teqnologiiT da sul ufro izrdeba 

internet qselis momxmarebelTa ricxvi. 



 89

es faqtorebi aiZuleben operatorebs sul ufro meti yuradReba dauTmon 

monacemebis gadacemis momsaxurebis saxeebs da aagon qselebi maRal xarisxiani 

damatebiTi momsaxurebis saxeebis uzrunvelyofisaTvis. 

arsebul satelekomunikacio sferoSi farTod aris gaSlili tradiciuli 

kavSirgabmulobis qseli. amitom NGN qselis mSeneblobis dros mizanSewonilia 

gaTvalwinebul iqnas arsebuli mowyobilobebis SesaZleblobebi da 

ganxorcieldes momavali Taobis qselebze evoluciuri gadasvlis principi  

(nax. 8.28).  

nax. 8.28. NGN qselze gadasvlis evoluciuri gadasvla 

 

rogorc sqemidan Cans es gadasvla ganxorcieldeba etapobrivad. jer 

gaerTiandebian is qselebi gaerTianeba, romlebic iyeneben sakabelo 

satransporto saSualebebs (tradiciuli fiqsirebuli telefonia, interneti da 

telexedva) da Seiqmneba e.w. Triple Play sistema, xolo ganviTarebis Semdgom etapze 

maT SeuerTdeba usadeno qselebis sistema, ris Sedegadac Seiqmneba NGN qseli 

erTiani satransporto da ufro maRali donis inteleqtualuri saSualebebiT 

(Triple Play +FMC). 

saqarTveloSi ukve moqmedeben rigi operatorebi (magaliTad: `saqarTvelos 

gaerTianebuli telekomi~, `axteli~, `axali qselebi~), romlebic TavianT 

abonentebs sTavazoben Triple Play sistemiT momsaxurebas. 
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dReisaTvis fiqsirebuli da mobiluri gadawyvetilebebi arseboben 

erTmaneTisagan damoukideblad. es ori sistema praqtikulad SeuTavsebadia, 

miuxedavad imisa, rom orive emyareba IP paketur teqnologias. Tumca V0IP 

fiqsirebul da mobilur sferoSi erTmaneTisagan gansxvavdeba. IMS teqnologiam 

unda gadaWras maTi Serwymis priblema gadacemis saSualebebis, 

urTierTqmedebis saerTo protokolebis unificirebisa da momxmareblisaTvis 

SIP teqnologiis bazaze multimediuri interfeisis realizaciiT. 

qselebis gaerTianebis ZiriTadi idea emyareba, pirvel rigSi sxvadasxva 

(fiqsirebuli da mobiluri) qselebis urTierTqmedebis standartizacias da maT 

Soris urTierTkavSiris uzrunvelyofas, xolo meore rigSi – multimediuri 

danarTebis gamoyenebas. multimediurobis arsi imaSi mdgomareobs, rom 

momsaxureba uSualod iqnas miyvanili klientis samuSao adgilamde. es, 

momxmareblis an bazris moTxovnilebebze adaptirebulebi danarTebi SeiZleba 

Seqmnil iqnan universaluri meTodebiT. 

momsaxurebis  saxeebi iqmneba danarTebis da mediaresursebis serverebze, 

romlebic warmoadgenen saerTos mTeli qselisaTvis. mobiluri telefonis 

mflobeli, DSL, PON, optikuri xaziT an usadeno sistemis qseliT mierTebuli 

abonentebi miiReben erTi da igive saxis momsaxureobebs, romelTa realizacia 

xorcieldeba danarTebis servisebiT. es serverebi miRwevadi iqneba yvela 

abonentisaTvis qselTan maTi mierTebis teqnologiisagan damoukideblad. 

dReisaTvis SesaZlebelia vilaparakoT IMS teqnologiis mxolod satesto 

eqspluataciaze. jer ar SeiZleba rekomendacia gaewios IMS teqnologiaze 

dafuZnebuli qselebis agebas momxmareblebisaTvis momsaxurebis bazuri 

saxeebis organizebisaTvis. arseboben ufro metad damuSavebuli fiqsirebuli da 

mobiluri Softswitch-is paketuri teqnologiebi. isini jer kidev ar warmoadgenen 

IMS qsels, magram arsebobs maTi IMS teqnologiaSi TandaTanobiT gadasvlis 

SesaZlebloba. 

rogorc iyo naTqvami, IMS arqiteqturam unda gawyvitos qselebis 

Sepirapirebis problema. dReisaTvis rekomendirebulia IMS rigi momsaxurebis 

saxeebi, kerZod korvengirebuli terminalebis Seqmna. konvergenciis erT-erTi 

komerciuli danarTia fiqsirebul da mobilur qselebs Soris roumingi Wi-Fi 

teqnologiis SeRwevis wertiliT. magaliTad smartfoni (or diapazoniani GSM 

mobiluri telefoni plus Wi-Fi) abonentma SeiZleba gamoiyenos rogorc 

mobiluri kavSiris reJimSi ofissa da Senobis gareT, anu rogorc Cveulebrivi 
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mobiluri telefoni, aseve Wi-Fi-s saSualebiT Sidasaofise kavSirisaTvis da 

saxlSi, Tu arsebobs Wi-Fi-s SeRwevis wertili. rodesac abonenti xvdeba Wi-Fi-s 

qselSi, zari GSM qselidan wyvetis gareSe gadadis Wi-Fi qselSi. gamoZaxebis 

gadacemis am funqcias, rodesac gamoZaxebis marTva erTi teqnologiis qselidan 

gadaecema meore teqnologiis qselSi, ewodeba hendover. unda aRiniSnos, rom es 

teqnologiebi arafriT ar arian erTmaneTTan kavSirSi. Wi-Fi mTlianad IP da SIP 

teqnologiaa, xolo GSM – arxebis droiTi komutaciis TDM teqnologiaa. 

miuxedavad amisa IMS teqnikur saSualebaTa da am ori qselis urTierTqmedebis 

wesebis erToblioba, saSualebas iZleva Seiqmnas iseTi momsaxureba, rom 

klienti ver amCnevs teqnologiebs Soris gadasvlas. gaerTianebuli qselis 

kodev erTi variantia, rodesac abonentis mobiluri telefoni ofisSi, maT 

Soris binaSic muSaobs misi fiqsirebuli telefonis paralelurad. aseT 

SemTxvevaSi abonents aqvs samisamarTo wigni, fiqsirebuli da mobiluri 

terminalebidan zarebis gacvlis (gasvla, Semosvla) erTiani faili, erTi da 

igive satelefono nomeri da SeuZlia orive terminalis reJimebis erTdroulad 

programireba. 

aseTi momsaxurebis erT-erTi yvelaze mniSvnelovani faqtoria is, rom 

abonenti faqtiurad mudmivad `xazzea~, miuxedavad imisa imyofeba is ofisSi, 

saxlSi Tu mivlinebaSi. 

yvela msxvili vendorebi (momwodeblebi) acxadeben, rom qselebSi 

danergili unda iqnas IMS arqiteqtura da danarTebi realizebul unda iqnan 

IMS teqnologiis bazaze. 

 

 

 




