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telekomunikaciuri qselebi 

(Sesavali kursi) 

 

1. telekomunikaciuri qselebi 

 

      telekomunikacia guSin, dRes, xval . . .  

 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. 

 4



 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 mobiluri kavSiris 

qselebi,  romlebic tradiciuli satelefono Setyobinebebis gadacemasTan 

erTad uzrunvelyofen kompiuteruli informaciis gadacemas (mobiluri 

internet-qseli) da mravali satelevizio programis gavrcelebas mobiluri 

kavSiris qselebiT(me-4 da me-5 Taobis mobiluri kavSiris qselebiT). 

 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 

telekomunikaciuri teqnikis Serwyma. amJamad, telekomunikacia 
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warmoudgenelia kompiuteruli teqnikis gamoyenebis gareSe da piriqiT – 

kompiuterebi telekomunikaciuri qselebis gareSe. 

   

 2. 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 

Setyobinebis mitanis 

dayovneba  (gadavadeba) 

 

satelefono kavSiri 

 

faqsi, telegrama, 

eleqtronuli fosta, 

peijeri 

videokonferenciebi    

videoTvalyuri 

video moTxovniT 

individualuri 

Setyobinebebi 

 

audio  

telekonferenciebi 

 

bgeriTi Ffosta 

(avtomopasuxe) 

bgeriTi       

mauwyebloba    (radio) 

satelevizio 

mauwyebloba 

(Cawerili programebi) 

Setyob. 

masiuri momxm. 

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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3. 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). 

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. 

 

 

 

 

 

 

 

 

 

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).  

 

 

 

 

 

 

 

 

doneebis mixedviT - diskretuli signalebi arseboben drois nebismier 

momentSi, magram SeuZliaT miiRon mxolod garkveuli winaswar cnobili 

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

SeuZlia. 

sruliad diskretulad iTvleba signali, romelic diskretulia 

rogorc droSi, aseve donis mixedviT (nax. 4).  
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 nax. 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. 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 
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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 

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  

 
wm.

34002
1

⋅
≤∆t

 

Teoremis Tanaxmad ∆t Sualedi or anaTvals Soris 

aq Fmax  - signalis sixSiruli speqtris maqsimaluri mniSvnelobaa. 

magaliTad, satelefono signalisaTvis Fmax=3400 hc. Amitom 

 

max2
1

F
t ≤∆ (2) wm 

 

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. 

khc.d 8
10125
11

6
=

⋅
=

∆
=

−t
f

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  

V=fd⋅n=8khcx8=64000 biti/wm. 

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

 

4. 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 

SedarebiT ganapirobebs cifruli meTodebis upirates danergvas 

Tanamedrove telekomunikaciebSi.  
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SeiZleba iTqvas, rom uaxloes 5-10 weliwadSi cifruli sistemebi 

TiTqmis mTlianad gamodevnis Tanamedrove qselebidan analogur sistemebs. 

 

5. gadacemis mravalarxiani sistemebi 

 

 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 

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 
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- mravalarxiani sistemebi sixSiruli SemWidrovebiT; 

- mravalarxiani sistemebi droiTi SemWidrovebiT. 

am bolo wlebSi, mobiluri sistemebis axali TaobebisaTvis farTo 

gamoyenebas naxulobs mravalarxiani sistemebi arxebis koduri dayofiT. 

 arxebis sixSiruli dayofis principi naCvenebia nax. 6-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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 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. 

 arxebis droiTi dayofis meTodi SemdegSi mdgomareobs: rogorc 

zemoT iqna aRniSnuli SesaZlebelia analoguri (uwyveti) signalebis 

warmodgena (Secvla) diskretuliT, droiTi diskretizaciis meTodiT. am 

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. 7-ze. 

 rogorc naxazzea naCvenebi yoveli momdevno arxis droiTi anaTvali 

wina anaTvalTan SedarebiT daZrulia 

 

n
tt ∆

=′∆ droiT. 
 

 

 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 
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droiTi komutaciis principebiT moqmedeben, romlebic droiTi dayofis 

principzea dafuZnebuli.  

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 kodireba 

specialuri kodiT, romelic mxolod erTi mocemuli arxisTvis aris 

SerCeuli. mimRebSi arsebobs dekoderi, romelic miRebuli mravalarxiani 

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

ukeTebs mxolod am arxis signals.  zemoTTqmuli advilad iqneba gasagebi 

aseTi magaliTis moyvaniT. vTqvaT erT oTaxSi erTdroulad laparakobs 

ramodenime wyvili sxvadasxva (erTmaneTisgan gansxvavebul) enaze.   
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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 

CDMA-s saxeliTaa cnobili (Code Divizion Multiplexing Access). xSirad am meTods 

signalebis formis mixedviT dayofis meTodi ewodeba. 

 

6. kabelebi telekomunikaciur qselebSi 

6.1. 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. 8-ze naCvenebia simetriuli da 

koaqsialuri kabelebis saxeebi. 
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 simetriul kabelebSi eleqtruli wredis Sesakravad gamoiyeneba 

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

izolirebulni arian. 

koaqsialur kabelebSi wredis Sesakravad gamoiyeneba Siga gamtari da 

ekrani, romelic aseve gamtars warmoadgens. Siga gamtari da ekrani 

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. 9-ze. 
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nax. 10-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. 

 

 

 

 

 

 

 

 

 

 arsebobs koaqsialuri kabelebis sami ZiriTadi tipi: mini 

koaqsialuri kabelebi; mciregabarituli koaqsialuri kabelebi; 

normalizebuli koaqsialuri kabelebi. maTi cxrili ase gamoiyureba: 

 

koaqsialuri 

kabelis t i p i 

Siga gamtarisa da gare gam-

taris (ekranis) diametrebi 

romel sixSireebze

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 
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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. 

 

6.2. 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. 11.) 

 

 

 

 

 

 

 

 

 

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. 12-ze naCvenebia milevis sixSireze (talRis sigrZeze) 

damokidebulebis grafiki. 
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 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. 13 a) 

 

 

 

 

 

 

 

 

 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 
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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. 12-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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7. radiokavSiri. radiokavSiris xazebi 

 

 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. 14 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 
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periodSi sxvadasxva koncentraciiT warmogvidgeba. mag. Rame D da  E  Sreebi 

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 

),(57,3 21 hhd +=
 

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 moyvanilia sxvadasxva radiotalRebis gavrcelebis 

manZilebi da am talRebis gavrcelebis xerxebi. 
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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 

 

amJamad, Tanamedrove klasifikaciiT telekomunikaciebSi gamoyenebuli 

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

 

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 

decimilimetruli  (0,1÷1) mm 12 (300÷3000) 
gghc 

hiper- 

maRali 
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8. radiosareleo xazebi 

 

 rogorc aRvniSneT ultramokle talRebis diapazonis 

radiosixSireebi vrceldebian mxolod pirdapiri xedvis manZilze da 

maqsimaluri manZili  km.70max ≈l

 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. >

 

 

 

 

 

 

 

 

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. 

 

9. moZravi kavSiris sistemebi da qselebi 

  

moZravi kavSiris sistemebi gulisxmobs yvela sistemas sadac abonenti 

kavSiris ganmavlobaSi gadaadgildeba (moZravia). aseTi kavSiris saxeebia: 
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- trankinguli kavSiri; 

- peijeruli kavSiri; 

- fiWuri mobiluri kavSiri; 

-  Tanamgzavruli mobiluri kavSiri. 

 

9.1 trankinguli kavSiris qseli   

 

is 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. 

 

9.2. peijeruli kavSiris qseli 

 

es momsaxureba Semdegnairad xorcieldeba: qselSi arsebobs sabazo 

gadamcemi sadgurebi, romlebic pirdapiri xedvis manZilze (40-50 km) 

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. 
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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 

wyarodan moxmarebuli energia Zalze mcire iqneba, amitom SenarCundeba 

peijeris ZiriTadi dadebiTi Tviseba – muSaoba batareiT, romelic 

damuxtvas ar saWiroebs. 

 

9.3. fiWuri mobiluri kavSiris standartebi, sistemebi da qselebi 
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 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 16 naCvenebia fiWuri 

qselis agebis eskizuri sqema. 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 

 28



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 

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. 
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-  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, 

                        (1429-1465) mghc da (1477-1513) mghc. 

 saqarTveloSi amJamad  moqmedebs mobiluri kavSiris oTxi kompania 

(operatori) –"iberiateli", "megakomi", `magTikomi" da `jeoseli~. 

 `iberiateli~ ganaviTarebs mobiluri kavSiris qsels NMT-450 

standartiT da momxmarebels sTavazobs satelefono momsaxurebas 

stacionaluri telefonebiT, oRond radiomiRweviT. 

 operatorebi `magTikomi~  da `jeoseli~ 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. 17).  
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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.17. 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, 

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; 
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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 

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). 

 

 9.4. 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 
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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. 

 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 raodenoba miaRwevs 1,4 

miliards da mobiluri telefonebis ricxvi gautoldeba stacionalurs.. 

e.i. 2005 wlisaTvis msoflioSi mobiluri telefonebis mosalodneli 

raodenoba 1,4-1,5 miliards Seadgens. 

 

10. paketuri komutacia. IP telefonia 

 

 arsebobs informaciis wyarodan informaciis mimRebamde Setyobinebis 

mitanis ori meTodi: arxebis komutaciiT da Setyobinebebis komutaciiT. 

arxebis komutaciis arsi imaSi mdgomareobs, rom arxebis fizikuri 

komutaciiT (SeerTebiT), rac xdeba xeliT an avtomaturad (ZiriTadad 

avtomaturad), iqmneba gamWoli fizikuri wredi an radioarxi, an 
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kombinirebuli arxi - fizikuri wredi + radioarxi, wyarodan-mimRebamde. es 

arxi mudmivad aris dakavebuli SeerTebis mTeli xangrZlivobis 

ganmavlobaSi. Setyobinebis gadacemis (mimocvlis) damTavrebis Semdeg es 

Sedgenili arxi daiSleba da misi Semadgeneli monakveTebi, mag. xazi 

abonentidan - ats-mde, ats-ebs Soris SemaerTebeli xazi, saqalaqTaSoriso 

arxi, saerTaSoriso arxi da sxv. ukve sxva SeerTebis organizaciisaTvis 

gamoiyeneba. 

 informaciis Teoriis Tanaxmad adamianis mier Camoyalibebuli 

Setyobineba Seicavs did siWarbes, rac SemdegSi gamoixateba. ori adamianis 

satelefono saubris dros saSualo statistikurad naxevar dros saubroba 

erTi, meore naxevar dros ki meore. amitom ormxrivi moqmedebis arxis 

SemTxvevaSi erTi mimarTulebiT arxi statistikurad naxevari drois 

ganmavlobaSi Tavisufali iqneba. garda amisa adamiani saubris dros 

pauzebs uSvebs winadadebebs Soris, sityvebs Soris da Tu karg analizs 

gavakeTebT vnaxavT, rom sityvebis marcvlebs Sorisac ki. yvela am pauzis 

jami Seadgens saubris drois naxevars. e.i. am ori faqtoris mxedvelobaSi 

miRebiT saerTo pauza arxSi Seadgens 75% (50+50/2). am pauzis efeqturi 

gamoyenebisaTvis SemoRebulia Setyobinebebis komutaciis principze 

dafuZnebuli paketuri komutacia.  

 ganvixiloT Setyobinebebis komutaciis principi. misi SesaniSnavi 

magaliTia satelegrafo Setyobineba. arsebobs satelegrafo qseli 

avtomaturi SeerTebiT. mag. baTumidan depeSa igzavneba TelavSi. baTumidan 

avtomaturad aikrifeba Telavis telegrafis nomeri da Tu igi mocemul 

momentSi Tavisufalia gadaicema depeSa. Tu mimRebis telegrafis aparati 

dakavebulia, an dakavebulia arxi Telavamde, gadasacemi depeSa gadaicema 

telegrafis centralur kvanZSi da mimRebis telegrafis aparatis 

ganTavisuflebis an dakavebuli arxis ganTavisuflebis Semdeg gadaicema 

mimRebisaken. zogjer es Setyobinebebi (depeSebi) Seadgenen rigs romelime 

mimarTulebiT gadacemaze. aseT gadacemas ewodeba Setyobinebebis 

komutacia. aq gamWoli arxi wyarodan-mimRebamde ar arsebobs.  

 TiTqmis analogiurad Setyobinebebis komutaciisa moqmedebs qseli 

paketuri komutaciiT. am meTodis Tanaxmad gadasacemo Setyobineba (mag. 

satelefono signali gadayvanili cifrul formaSi) iyofa garkveuli 

sigrZis paketebad. TiToeul am pakets ukeTdeba misamarTi Tu sad unda 

mivides igi da paketis rigiTi nomeri, romlis mixedviT Setyobinebebi 

mimRebSi dalagdeba im rigiT ra rigiTac moxda misi paketireba gadamcemSi. 
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aseTi meTodiT formirebuli paketebi Sedian qselSi, romelic warmoadgens 

komutaciis kvanZebisa da am kvanZebs Soris SemaerTebeli xazebis rTul 

urTierTkavSirs. paketebi vrceldebian qselSi Tavisufali gzis gamoCenis 

mixedviT. SeiZleba magaliTad Tavisufali iyos dro sityvebs Soris pauzis 

gamo. am dros SeiZleba gadaeces sxva Setyobinebis Sesabamisi paketi. 

cxadia, rac ufro mcire xangrZlivobis aris paketi misi gadacemisaTvis 

rigSi yofnis albaToba mcire iqneba. e.i. miT ufro efeqturad iqneba 

aTvisebuli qselis SesaZleblobebi (mag. pauzebi). 

 paketuri gadacemis dros umniSvnelovanes parametrs warmoadgens 

Setyobinebis dayovnebebi da kargvebi. radgan Setyobinebis Semadgeneli 

paketebi qselSi sxvadasxva gzebiT SeiZleba gavrceldnen, amitom maTi 

mimRebTan misvlis dro sxvadasxvaa. zogi paketi win gauswrebs masze adre 

gadacemul pakets, zogi CamorCeba. mimRebi Setyobinebas aRadgens paketebis 

numeraciis mixedviT. magram SeiZleba moxdes ise, rom garkveul droSi 

romelime paketi (an paketebi) ver miaRwevs mimRebamde. maSin mimRebma an 

unda daelodos am paketis (paketebis) miRebas, an es paketi dakargulad 

unda CaTvalos da Setyobineba aRadginos am paketis (paketebis) gareSe. 

pirvel semTxvevaSi adgili eqneba Setyobinebis miRebis dayovnebas, meore 

SemTxvevaSi miRebuli Setyobinebis xarisxis daqveiTebas.  

 ormxrivi kavSiris sistemebSi, mag. telefoniaSi arsebobs dasaSvebi 

dayovnebis dro. am droze meti droiT dayovnebis SemTxvevaSi satelefono 

saubarSi SeimCneva uxerxuloba (Cndeba imis grZnoba, rom satelefono xazi 

gaiTiSa). aseTi movlena gvxvdeba Sors manZilze dakavSirebis dros, 

magaliTad, rodesac gamoiyeneba Tanamgzavruli arxebi. telefoniaSi es 

dro  tBBday. dasaS.≤230 mwm. Tu paketma daayovna ufro didi droiT, mimRebi 

mas aRar daelodeba da CaTvlis mas dakargulad. e.i. Setyobinebis paketebis 

dayovnebas mivyavarT miRebuli Setyobinebis xarisxis gauaresebamde da 

Sesabamisad kavSiris cud xarisxamde. 

 paketuri komutaciis meTodiT muSaoben satelefono sistemebi 

internet-qselis gamoyenebiT. am SemTxvevaSi gadamcemis kompiuteri Tavisi 

aparaturuli da programuli uzrunvelyofiT gadasacem satelefono 

signals gardaqmnis cifrul formaSi, dayofs paketebad da 

zemoTaRniSnuli wesiT Seiyvans internet-qselSi. am qselSi paketebis gavla 

xdeba paketuri komutaciis meTodiT. 
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 internet-qselis SezRuduli SesaZleblobebis, mimReb-gadamcemi 

terminalebis aparaturuli da programuli arasrulyofilobis gamo IP 

telefoniis xarisxi amJamad maRali ar aris. magram internet qseliT 

momsaxurebis dabali Rirebulebis gamo bevri satelefono operatori 

farTod iyenebs IP telefonias. Tumca unda aRvniSnoT, rom IP telefoniis 

xarisxi dRiTi-dRe umjobesdeba da male albaT gauTanabrdeba tradiciuli 

telefoniis xarisxs. 

 

11. 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 telekomunika-

ciebSi. Tanamgzavrebis telekomunikaciuri mizne-

biT gamoyenebis principebis ganxilvamde jer 

avxsnaT Tu rogor moZraoben Tanamgzavrebi 

dedamiwis irgvliv. nax. 18.   

dedamiwis irgvliv Tanamgzavrebi SeiZleba 

moZraobdnen ori tipis orbitaze – wriuli da 

elifsuri:  

wriul orbitaze moZraobis dros 

Tanamgzavris daSoreba dedamiwis zedapiridan 

mudmivia da emorCileba fizikis cnobil kanonebs. 
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kerZod, sxeulze yovelTvis moqmedebs gravitaciuli mizidulobis Zala 

Fg=mg(R/r)2
. Tu es sxeuli moZraobs wreze wriuli sixSiriT ω=2πf, maSin 

masze moqmedebs centridanuli Zala 

       FBc=mrω2

aq gamosaxulebebSi m - sxeulis masaa, R - dedamiwis radiusi, 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 dedami-widan r daSorebis 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. 

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. 19). 
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rogorc naxazidan Cans dedamiwis irgliv arsebobs ori radiaciuli 

sartyeli, aRmoCenili van aalenis mier, sadac didi radiaciis gamo 

Tanamgzavrebis gamoyeneba SeuZlebelia, amitom am simaRlis orbitebze 

Tanamgzavrebs ar uSveben. 

Tanamgzavrebi geostacionalur (GEO) orbitaze brunaven dedamiwis 

brunvis sinqronulad. maTi dedamiwis RerZis irgvliv 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). 

es orbitebi farTod gamoiyeneba mravalarxiani satelefono 

sistemebisaTvis, satelevizio programebis gadacemisaTvis, internet-qselis 

arxebis Sesaqmnelad da a.S. am orbitis 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 
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didi daSorebis gamo, gasxivebis didi saWiro simZlavris aucileblobiT. 

dReisaTvis arsebobs Semdegi saxis Tanamgzavruli mobiluri sistemebi (ix. 

cxrili).  

 

sistema/parametrebi iridiumi globalstari ICO teledesiki

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 

aris 6 Tanamgzavrisagan Sedgenili 11 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. 20).  

dedamiwis polusebze kavSirisaTvis  

gamoiyeneba elifsur orbitaze 

moZravi Tanamgzavrebi. maTi 

minimaluri daSoreba dedamiwis 

wertils

apogea 

dedamiwi

 

         

 

nax. 20.

zedapiridan 100-120 km-ia. am 

 perigea ewodeba. maqsimaluri daSoreba Seadgens 40000 km. da mas 

ewodeba. 2 elifsur orbitaze moZravi Tanamgzavri sakmarisia 

s didi teritoriis dasafaravad.  
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12. uZravi da moZravi gamosaxulebebis gadacema. telexedva 

12.1. 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 
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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. 

 

12.2. 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. 21). 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. 

 

 

 

 

 

 

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 
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moxdeba maSin, rodesac gadasacemi velis naxevari periodis ganmavlobaSi 

vTqvaT TeTri gamosaxulebaa, meore naxevarperiodis ganmavlobaSi ki – Savi 

(nax. 22). radgan velis ganmeorebis sixSire fvel = 1/T = 50 hc, amitom 

satelevizio gamosaxulebis minimaluri sixSire fmin= 50 hc.  

 

 

 

 

 

 

 

 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. 23). 

 

 

 

 

 

 

 

 

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. 
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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. 

 

12.3. satelevizio signalis formireba 

  

satelevizio signalebi formirdeba satelevizio gadamcemi kamerebis 

gamoyenebiT. aseTi kameris sqema naCvenebia naxazze 24.  

 

 

 

 

 

 

 

 

 

 

kameris ZiriTad nawils warmoadgens gadamcemi satelevizio milaki, 

romelic signalis formirebis meTodis mixedviT SeiZleba iyos sxvadasxva 

tipis, dasaxelebis da a.S. mag. ortikoni, superortikoni, ikonoskopi, 

plumbikoni, vidikoni da sxv. maTi moqmedebis zogadi principi moyvanilia 

naxazze 25.   
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gadasacemi gamosaxuleba linzis saSualebiT proeqcirdeba 

fotogamtari Sris mozaikur elementebze, romlebic sasignalo 

firfitasTan qmnian an kondensators, an fotoelements Sinagani 

fotoefeqtiT. aseTi proeqcirebis Sedegad fotogamtari Sre sasignalo 

firfitasTan erTad qmnis gamosaxulebis Sesabamis potencialur reliefs. 

Semdeg saWiroa am reliefis gardaqmna eleqtrul signalad, romelic 

Semdegnairad xorcieldeba. eleqtronuli qvemexi gamoimuSavebs 

eleqtronul sxivs, romelic mimarTulia sasignalo firfitisaken wvrili 

sxivis saxiT da ecema mozaikis elementebs. gadamxreli sistemebi 

(horizontaluri da vertikaluri)  am  sxivs  striqon-striqon   

moatareben mozaikis  yvela   elements.  es  sxivi  faqtiurad   

warmoadgens     gamtar   sadens,  romelic fotoelements an 

kondensators, romlis winaaRmdegoba (fotoelementis SemTxvevaSi) an 

potenciali (kondensatoris SemTxvevaSi) elementis ganaTebulobis 

proporciulia, miaerTebs datvirTvis Rd winaaRmdegobaze, sadac xdeba 

ganaTebulobis proporciuli Zabvis miReba. Sesabamisad, gamosasvlelze 

gveqneba gamosaxulebis Sesabamisi videosignali – Ugam. 

 

12.4. gamosaxulebis Camoyalibeba Tanamedrove muxtiTi gadatanis 

xelsawyoebis gamoyenebiT 

 

 videosignalis Camoyalibebis zemoT moyvanili meTodebi farTod 

gamoiyeneboda da gamoiyeneba profesiul satelevizio aparaturaSi. am 

meTodebis ZiriTadi uaryofiTi Tvisebebia gadamcemi satelevizio milakebis 

didi zomebi, sxivis gadamxreli magnituri sistemebis gamoyenebis 

mouxerxebloba da a.S.  

 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) ZiriTadi gansxvaveba eleqtronuli sxivuri milakebisagan imaSi 

mdgomareobs, rom aq gamosaxulebis gaSlis sistema moqmedebs eleqtronul-



cifruli xelsawyoebis – Zvris registrebis gamoyenebiT. mkx-s moqmedebis 

umartivesi principi naCvenebia naxazze 26.  

 

 

 

 

 

 

 

 

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 

gadmoiwereba mexsierebis seqciaSi, romelic Suqgaumtar garemoSia. 

dagrovebis seqciaSi Semdegi kadris proeqtireba – dagrovebis ganmavlo-

baSi 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 3-5 milionia. ufro dabali xarisxis gamosaxulebebis 

misaRebad, magaliTad fotokamerebSi, romlebic mobiluri telefonis 

aparatebSia CamontaJebuli, piqselebis raodenoba 1 milions aRwevs. 
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12.5. 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, 

saqarTveloSi am diapazonSi FM gadacemebi ar mimdinareobs.  

 satelevizio programebis gavrceleba xdeba sakabelo qselebis 

saSualebiTac. aq gamoiyeneba signalebi 1-12 arxis Sesabamisi sixSireebiT. 

dasaSvebia agreTve sixSiruli diapazonebis 110–174 da 230–300 mghc-is 

gamoyeneba, rac damatebiT 16 satelevizio arxis organizacias 

uzrunvelyofs. 
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13. radiomauwyebloba 

 

radiomauwyeblobis daniSnulebaa audio (bgeriTi) informaciis 

(signalebis) miwodeba radiotalRebis saSualebiT wyarodan – 

momxmareblamde. 

 radiomauwyeblobis sistemebi pirobiTad SeiZleba dayofili iqnas sam 

klasad: 

1) sistemebi amplituduri modulaciiT. es sistemebi gamoiyeneba 

mauwyeblobisaTvis grZeli, saSualo da mokle talRebis diapazonSi 

(f < 30 mghc,  λ> 10 m). 

2) sistemebi sixSiruli modulaciiT. gamoiyeneba metruli da 

ultramokle talRebis diapazonSi (f = 30 ÷ 300   mghc, λ = 10 ÷ 1   m). 

3) sistemebi uSualod Tanamgzavrebidan mauwyeblobiT. isini muSaoben 

zemaRali sixSireebis diapazonSi. 

radiomauwyeblobis dros gadasacemi audio signalebi modulaciis 

saSualebiT icvlian dakavebul sixSirul speqtrs da gadadian im 

sixSirul speqtrSi, romelic gankuTvnilia mauwyeblobisaTvis. modulaciis 

Sedegad sawyisi signalis sixSiruli speqtris sigane izrdeba orjer, 

radgan warmoiqmneba zeda da qveda sixSiruli zolebi. gadacemuli 

signalis xarisxis Sesabamisad audio signalebis sawyisi sixSiruli 

speqtri SeiZleba iWerdes sixSiruli zols ∆ f = 4,5 khc (saSualo xarisxi),  

∆ f = 10 khc (maRali xarisxi) da ∆ f > 15 khc (umaRlesi xarisxi). Sesabamisad 

amplituduri modulaciis dros radiomauwyeblobis signalebis mier 

dakavebuli signalebis sixSiruli zolis siganea 2∆ f e.i. 9 khc, 20 khc da 

30÷40 khc Sesabamisad saSualo, maRali da umaRlesi klasis gadacemisaTvis. 

sixSiruli modulaciis SemTxvevaSi dakavebuli sixSiruli zolis sigane 

kidev ufro didia. 

radiomauwyeblobis sistemebi amplituduri modulaciiT gamoirCeva 

gadacemuli signalis (miRebuli signalis) dabali xarisxiT. signalebze 

moqmedeben xelSeSlebi sxva radiosadgurebidan da industriuli 

xelSeSlebi. aRsaniSnavia, rom grZel, saSualo da mokle talRebze 

radiomauwyeblobisaTvis gankuTvnili sixSireTa diapazoni SezRudulia, 

rac zRudavs gadasacemi programebis raodenobas. 

sixSiruli modulaciis radiomauwyeblobis sistemebSi SesaZlebelia 

gadacemis (miRebis) maRali xarisxis uzrunvelyofa da aseTi sistemebi 
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naklebad ganicdian gare xelSeSlebis zemoqmedebas. SesaZlebelia 

stereofonuri da kvadrafonuli gadacemebis uzrunvelyofac. ZiriTad 

sixSirul diapazonebs, romlebSic mimdinareobs radiomauwyebloba 

sixSiruli modulaciiT, warmoadgenen ultramokle talRebis diapazonebi 

(66 - 74 mghc) da e.w. FM diapazoni 88 - 108 mghc. saqarTveloSi gamoiyeneba am 

bolo diapazonis nawili – 100-108 mghc, radgan sixSiruli zoli 100-108 

mghc dakavebuli aqvs 4-5 satelevizio arxs. 

cifruli teqnikis ganviTarebam Tavisi Sedegi gamoiRo 

radiomauwyeblobaSic. gasuli saukunis 70-80-iani wlebidan daiwyo 

cifruli radiosamauwyeblo sistemebis Seqmna. aseTi sistemebis 

upiratesobebia: 

a) SesaZlebelia maRali xarisxis uzrunvelyofa; 

b) operatiulad icvleba gadasacemi mravalprogramiani samauwyeblo 

signalebis parametrebi; 

g) SesaZlebloba kompiuterul sistemebTan integraciisa; 

d) erTsixSiriani qselis Seqmna qveynis mTel teritoriaze, rac 

momxmarebels uadvilebs mimRebis eqspluatacias, gansakuTrebiT 

moZravi mimRebis SemTxvevaSi (ar aris saWiro ganuwyvetliv 

gadawyobili iqnas radiomimRebis sixSire moZraobis dros); 

e) GPS (globaluri pozicionerobis sistema) - Tan integraciis 

SesaZlebloba, rac saSualebas iZleva ganxorcielebuli iqnas 

momsaxurebis axali saxeebi (magaliTad, avtomanqanis an sxva 

obieqtis dacva gatacebisagan moZravi satransporto saSualebebis 

radiogacileba); 

v) mimRebi mowyobilobebis masiuri warmoebis organizacia 

Tanamedrove cifruli sqemoteqnikis gamoyenebiT, rac 

uzrunvelyofs maRal xarisxs da SedarebiT siiafes; 

momsaxurebis axali saxeebi, romlebic SesaZlebelia cifruli 

radiomauwyeblobis pirobebSi, Semdegia: 

a) individualuri Setyobinebebis miRebis SesaZlebloba; 

b) sxvadasxva programebis daprogrameba xmis simaRlis, stereo monos 

reJimis da sxv. mixedviT; 

g) damatebiTi informaciis miReba mimRebis ekranze (mag. morbenali 

striqoni) da sxv. 



Tanamgzavrebidan uSualo mauwyeblobis organizaciisaTvis 

dReisaTvis yvelaze misaReb proeqts warmoadgens World Space, romlis 

moqmedebis zonaSi cxovrobs msoflios mosaxleobis 4 miliardi adamiani. 

am proeqtiT SesaZlebelia DSB-s (cifruli satelituri mauwyebloba) 

organizacia 100 programaze uSualod Tanamgzavrebidan. 

 

14. kompiuteruli qselebis agebis principebi 

 

kompiuterebis Seqmnis dRidanve daisva sakiTxi sxvadasxva kompiuteris 

urTierTdakavSirebisa, anu monacemebis ganawilebuli damuSavebisa 

sxvadasxva kompiuteris mier da Sedegebis urTierTmimocvlisa. xSir 

SemTxvevebSi, gansakuTrebiT did manZilebze kompiuterebis 

urTierTkavSiris dros, gamoiyeneba arsebuli satelekomunikacio sistemebi, 

magram zogjer iqmneba specialuri qselebi. ganawilebuli kompiuteruli 

qselis arqiteqtura moyvanilia naxazze 27. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 qselis arqiteqtura moicavs sam dones: 

1) lokaluri qselebi LAN (Local Area Networks); 

2) saqalaqo qselebi, metropoliis qselebi MAN (Metropolitan Area Networks); 

3) globaluri qselebi WAN (Wide Area Networks). 

LAN qselebi – aigeba mcire teritoriaze, erT SenobaSi an 

erTmaneTTan axlos ganlagebul SenobebSi. qselis manZili Seadgens 1÷40 km. 
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 MAN qselebi – gamoiyeneba LAN qselebis gaerTianebisaTvis qalaqis 

masStabiT. MAN qselebis manZili Seadgens 100÷200 km. 

 WAN qselebi – aerTianebs teritoriulad erTmaneTisagan daSorebul 

MAN da LAN qselebs da moicaven praqtikulad msoflios yvela qveynebs. 

 

14.1. LAN qselebi 

 

 amJamad LAN qselebi aigeba 10 mbit siswrafis Ethernet teqnologiiT da 

gamoiyeneben Semdeg SemaerTebel sistemebs: 

1) qselebi wvrili koaqsialuri kabelebiT; 

2) qselebi koncentratorebis gamoyenebiT; 

3) qselebi komutatorebis gamoyenebiT. 

qselebSi koaqsialuri kabelebiT organizebulia segmentebi. segmentis 

sigrZe 180 metramdea. segmentebSi kompiuterebis raodenoba ar aRemateba 30, 

sul qselSi SeiZleba 30-mde kompiuteris gaerTianeba. qselis dadebiTi 

mxarea SedarebiTi siiafe, magram siswrafe 10 mbit/wm mcirea, gansakuTrebiT 

didi raodenobis kompiuterebis gamoyenebis SemTxvevaSi. 

qselebSi koncentratorebis gamoyenebiT SemaerTeblad aiReba an 

gamtarebis xveuli wyvili, an optikur-boWkovani kabeli. aseTi qselebis 

dasaxelebebia Sesabamisad 10 Base T  da 10 Base FL. aseT qselebSi manZili 

kompiuteramde Seadgens 100 m-s – xveuli  wyvilis SemTxvevaSi da 2 km-s – 

optikuri kabelis SemTxvevaSi. 

qselebi komutatorebis gamoyenebiT iZleva TiToeuli 

kompiuterisaTvis 10 mbit/wm siswrafes, rac SeuZlebelia koaqsialuri 

kabelebisa da koncentratorebis SemTxvevaSi. SesaZlebelia virtualuri 

qselebis Seqmna, kadrebis mimocvlis organizacia da sxv. qselebs 

komutatorebiT gaaCniaT SesamCnevi upiratesobebi sxva qselebTan 

SedarebiT, magram amave dros gamoirCevian agebis siZviriT. 

amJamad farTo frontiT mimdinareobs 10 mbit-iani qselebis Secvla 

ufro swrafi 100 mbit-iani qselebiT. qselebi aseTi siswrafeebiT iwodebian 

FAST  Ethernet an 100VG - AnyLan. gamoyenebuli kabelebis mixedviT 100 BaseT - 

xveuli wyvilis SemTxvevaSi da 100 Base FL - optikuri kabelis SemTxvevaSi. 

manZili kompiuteridan koncentratoramde aseT qselebSi ar aRemateba 100 m-

s – xveuli wyvilis dros da 1 km-s – optikuri kabelis gamoyenebis dros. 
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14.2. MAN qselebi 

 

 MAN qselebis agebisaTvis gamoiyeneba ZiriTadad ori teqnologia:   

1) FDDI (Filer Distributed Data Interface) – monacemebis ganawilebis optikur-

boWkovani interfeisi da 2) ATM (Asynchronous Transfer Mode) - gadacemis 

asinqronuli reJimi. 

 FDDI - s gamoyenebis dros erTmodiani optikuri kabelis SemTxvevaSi 

qselis maqsimaluri manZili Seadgens 100 km-s, mravalmodiani kabelis dros 

ki – 20 km-s. qselSi SesaZlebelia 500-mde kompiuteris CarTva. qseli 

muSaobs wriuli (ToKen Ring) meTodiT. qselSi monacemebis mimocvla xdeba 

100 mbit/wm siswrafiT (dupleqsuri reJimis dros - 200 mbit/wm siswrafiT). 

 ATM teqnologia saSualebas iZleva qselSi garda monacemebis 

gadacemisa, momxmarebels SevTavazoT sxva saxis momsaxurebebic, magaliTad: 

kompiuteruli videokonferenciebis gamarTva, realur droSi Sereuli 

informaciis gadacema (teqsti, bgera da video gamosaxuleba), satelevizio 

signalebis gadacema, lokaluri qselebis gaerTianeba satelekomunikacio 

qselebTan. ATM qselebi aigeba ATM komutatorebis gamoyenebiT. gadacemis 

siswrafe aseT qselebSi (informaciis mimocvlis siswrafe LAN qselebs 

Soris) icvleba did farglebSi 2 mbit/wm-dan 622 mbit/wm-mde. ATM qselebis 

ZiriTad upiretesobas FDDI teqnologiasTan SedarebiT warmoadgens 

satelekomunikacio sistemebis gamtarunarianobis dinamiuri gadawyobis 

SesaZlebloba qselis moTxovnis Sesabamisad, rac ganapirobebs am qselebis 

(ATM teqnologiis) upirates gamoyenebas MAN qselebSi. 

 

14.3. WAN qselebi 

 

 WAN qselebis agebis dros gamoiyeneba teqnologiebi X.25 da Frame 

Relay. es teqnologiebi dafuZnebulia paketur komutaciaze, rac 

gamoyenebuli satelekomunikacio sistemebis efeqturobis mniSvnelovan 

gazrdas uzrunvelyofs. Frame Relay teqnologia X.25-teqnologiasTan 

SedarebiT gaumjobesebuli teqnologiaa da iZleva Semdeg mniSvnelovan 

upiratesobebs: 

a) monacemebis gadacemis garantirebuli siswrafe; 

b) gadacemuli monacemebis moculobis garantirebuli sidide; 
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g) damatebiTi moculobis monacemebis gadacema garkveul, winaswar 

daTqmul droSi; 

d) monacemebis gadacema winaswar dasaxuli sizustiT (Secdomis     

albaTobis uzrunvelyofa). 

 

15. cifruli satelekomunikacio sistemebis agebis ierarqiuli principi 

 

 satelekomunikacio qselis struqturaSi aucilebelia informaciis 

nakadebis gaerTianeba – dayofis operaciebis ganxorcieleba, amitom qselSi 

gamoyenebuli sistemebi aigeba ierarqiuli principiT. 

 yvelaze dabali siswrafis cifrul arxs warmoadgens ZiriTadi 

cifrul arxi gadacemis siswrafiT 64 kbit/wm. arxebi erTiandeba da 

daiyofa droiTi dayofis principiT. gaerTianebis pirvel etapze evropuli 

standartiT erTiandeba 30 ZiriTadi arxi – miiReba erTiani cifruli 

nakadi siswrafiT: 32 × 64 = 2048 kbit/wm. aq aRebulia 32 cifruli arxi, 

romelTagan 30 sasargeblo informaciisaTvis aris gansazRvruli, 2 arxi ki 

sistemis muSaobisaTvis aucilebeli sasamsaxuro da signalizaciis 

informaciis gadacemisaTvis gamoiyeneba. am jgufur nakads aRniSnaven – E1. 

CrdiloeT amerikaSi da iaponiaSi miRebulia 24 ZiriTadi arxis gaerTianeba, 

miiReba jgufuri nakadi 1544 kbit/wm, romelsac aRniSnaven – T1-iT. 

 ierarqiis Semdeg etapebze xdeba 4-4 nakadis multipleqsireba 

(gaerTianeba). gaerTianebis sqema moyvanilia cxrilSi 

 

 siswrafe, kbit/wm aRniSvna aRniSvna 

ZiriTadi cifruli arxi 64 E 0 - 

30 - arxiani nakadi 2048 E 1 2 M 

120 - arxiani nakadi 8448 E 2 8 M 

480 - arxiani nakadi 34,368 E 3 34 M 

1970 - arxiani nakadi 139 264 E 4 140 M 

7680 - arxiani nakadi 565 148 E 5 565 M 

 

15.1. sinqronuli cifruli ierarqia 

 

 Tanamedrove cifruli satelekomunikacio qselebis agebis dros 

gamoiyeneba sinqronuli cifruli ierarqia SDH (Synchronous Digital Hierarchy). 
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mas gaaCnia arsebiTi dadebiTi upiratesobebi adre arsebul sistemebTan 

SedarebiT da es upiratesobebi saSualebas iZlevian srulad iqnas 

realizebuli optikur-boWkovani da radiosareleo xazebis 

SesaZleblobebi, Seiqmnas moqnili, saimedo da eqspluataciisaTvis 

mosaxerxebeli qselebi, romlebic uzrunvelyofen kavSiris garantirebul 

maRal xarisxs. SDH sistemebi uzrunvelyofen gadacemis siswrafes 155 

mbit/wm da zeviT da transportirebas ukeTeben rogorc arsebuli cifruli 

sistemebiT Seqmnil nakadebs, aseve perspeqtiuli momsaxurebis cifrul 

nakadebs, magaliTad farTozolovani sistemebis nakadebs (BISDN 

teqnologiebi). 

 SDH – sistemebSi satelekomunikacio traqtebiT gadasacemi cifruli 

signalebi organizdebian sinqronuli satransporto modulebis (Synchronous 

Transport Module – STM) saxiT. pirveli moduli Seesabameba siswrafes 155 

mbit/wm, Semdegi modulebi iqmnebian wina modulebis 4-jeradi 

multipleqsirebiT Semdegi cxrilis Sesabamisad: 

 

done moduli siswrafe 

1 STM -1 155 mbit/wm 

4 STM - 4 622 mbit/wm 

16 STM - 16 2,5 gbit/wm 

64 STM - 64 10 gbit/wm 

 

16. telekomunikaciebis ganviTarebis zogadi tendenciebi 

 

 Tanamedrove msoflio cxovrobs e.w. informaciuli revoluciis 

pirobebSi, romlis mizania globaluri informaciuli sazogadoebis Seqmna. 

globaluri informaciuli sazogadoebis Seqmnis teqnikur bazas 

warmoadgens globaluri informaciuli infrastruqtura. am 

infrastruqturaSi ZiriTadi adgili ukavia globalur cifrul 

satelekomunikacio qsels, romlis Seqmnazec Zirfesvianadaa damokidebuli 

informaciuli sazogadoebis Semdgomi ganviTareba. 

informaciul-telekomunikaciuri struqtura – SemoklebiT 

infokomunikacia sazogadoebis ganviTarebis erT-erT umniSvnelovanes 

faqtors warmoadgens. infokomunikaciebis ganviTarebis, misi dRevandeli 
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donis SefasebisaTvis mravali kriteriumi gamoiyeneba. maTgan 

mniSvnelovania ramodenime: 

1) qveynis erTian (srul) erovnul SemosavalSi infokomunikaciebis 

xvedriTi wili; 

2) satelefono simkvrive (100 sul mosaxleze telefonebis raodenoba). 

1997 wlis monacemebiT msoflios erTiani erovnuli Semosavali (eeS) 

Seadgenda 29 trilion dolars. aqedan 6,4 % anu 1,8 trilioni dolari 

modioda infokomunikaciebze. dReisaTvis infokomunikaciebis xvedriTi 

wili kidev ufro gaizarda da 2004 wlis dasawyisisaTvis Seadgina ≈ 10%. 

maT Soris sufTa telekomunikaciebis wili 6,1 %-s Seadgens. es maCvenebeli 

yvela sxva dargis maCvenebelTan SedarebiT gacilebiT maRalia, rac 

miuTiTebs infokomunikaciebis ganviTarebis mzard tempebze. 

meore maCvenebeli - satelefono simkvrive msoflioSi ase gamoiyureba 

(2000 wlis monacemebiT).  

 

 

qveyana 
telefonebis 

r-ba, milioni 

satelefono 

simkvrive 

msoflio 

mTlianad 

aSS 

CineTi 

iaponia 

germania 

safrangeTi 

inglisi 

ruseTi 

italia 

indoeTi 

brazilia 

 

913 

194 

107 

69 

49 

34 

33 

30 

25 

25 

25 

 

15,2 

71 

8,4 

55 

59 

58 

57 

21 

45 

2,5 

15 

 

amJamad satelefono simkvrive ufro maRalia, vidre cxrilSia 

moyvanili, gansakuTrebiT mobiluri kavSiris sistemebis ganviTarebis 

xarjze. dReisaTvis miRebulia, rom msoflioSi stacionaluri da 

mobiluri telefonebis ricxvi erTmaneTs gautolda, amitom cxrilSi 

moyvanili satelefono simkvrives dRevandeli simkvrive 2-jer aRemateba. 



infokomunikaciebis ganviTarebis analizisaTvis saWiroa sxva saxis 

(garda telefoniisa) satelekomunikacio saSualebebisa da informaciuli 

teqnologiebis ganviTarebis analizi. cxrilSi moyvanilia es monacemebi 

msoflio masStabiT 2000 wlisaTvis. cxadia, es monacemebi dReisaTvis 

gacilebiT maRalia. 

 

 parametri mniSvneloba 

telefonebis ricxvi 

satelefono simkvrive 

televizorebis ricxvi 

satelevizio simkvrive 

kompiuterebis ricxvi 

kompiuteruli simkvrive 

mobiluri telefonebis r-ba 

  simkvrive 

internetis momxmarebelTa r-ba 

  simkvrive 

913 milioni 

15,2 

1518 milioni 

25,3 

426 milioni 

7,1 

300 milioni 

5,5 

72 milioni 

1,2 

 

telekomunikaciebis ganviTarebaSi amJamad gamoixateba ori tendencia 

– globalizacia msoflio masStabiT da personalizacia abonentis mimarT 

(nax. 28). 
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globalizaciis qveS igulisxmeba msoflio erTiani telekomunika-

ciuri qselis Seqmna cifruli meTodebiT. es qseli moicavs rogorc 

mobilur, aseve stacionalur qselebs Tanamgzavruli, transkontinenturi 

da sxva, satelekomunikacio sistemebis gamoyenebiT. 

personalizaciis qveS igulisxmeba qselSi iseTi momsaxurebis 

uzrunvelyofa, rodesac abonents miniWebuli aqvs erTiani msoflio nomeri 

(satelefono) da es nomeri mas momsaxurebas uwevs mTeli msoflio 

masStabiT. es exeba rogorc mobilur, aseve stacionalur telefonebs. Tu 

mobiluri kavSirebis SemTxvevaSi es roumingiT xorcieldeba, 

stacionaluri telefonebis SemTxvevaSi personalizacia xdeba qselis 

programuli uzrunvelyofiT (cxadia, es SesaZlebelia qselSi, sadac yvela 

sakomutacio sistema cifrulia). 

telekomunikaciebis ganviTareba zogadad misi calkeuli komponen-

tebis ganviTarebas gulisxmobs. esenia: stacionaluri cifruli kavSiri 

(kavSiris cifrireba), mobiluri kavSiris axali Taobebis warmoqmna (me-3, me-

4 da me-5 Taobis sistemebi), optikur-boWkovani teqnologiebis ganviTareba, 

internetis qselis Semdgomi ganviTareba, kerZod internet 2–is organi-

zacia, saabonento miRwevis safexurze xDSL teqnologiebis danergva. am 

yvela teqnologiis ganviTarebas safuZvlad udevs Tanamedrove mikroeleq-

tronikis miRwevebi da perspeqtivebi, romlebic moyvanilia cxrilis saxiT: 

 

maxasiaTebeli produqciis gamoSvebis weli 

 1999 2002 2005 2008 2011 2015 

tranzistoris zoma, mkm 

mikrosqemaSi tranzistorebis 

    raodenoba, milioni 

(standartuli/maRalefeqturi) 

procesoris sataqto  

    sixSire, gghc 

samontaJo firfitebis  

raodenoba erTdroulad 

0,18 

 

 

24/110 

 

1,2 

 

6-7 

0,13 

 

 

24/110 

 

1,6 

 

7-8 

0,1 

 

 

24/110 

 

2,5 

 

8-9 

0,07 

 

 

24/110 

 

2,5 

 

9 

0,05 

 

 

24/110 

 

3,0 

 

9-10 

0,035 

 

 

24/110 

 

3,6 

 

10 

 

am monacemebiT ukve 2008 wlisaTvis erT mikrosqemaSi SesaZlebelia 10 

miliardi tranzistoris ganlageba, rac Sesabamisad gazrdis mis funqciur 

SesaZleblobebs da Semdgom miniaturizacias gaukeTebs satelekomunikacio 

mowyobilobebs.      

     



17& ntktrjveybrfwbbc mctkt,bcf lf rjvenfwbbc cbcntvt,bc fut,bc ghbywbgt,b 

17&1& ntktrjveybrfwbbc mctkt,b lf cff,jytynj nthvbyfkt,b  

  

tktmnhjrfdibhbc mctkb ofhvjflutyc ntmybreh cfiefkt,fsf rjvgktmcc^ 

hjvtkbw epheydtk.jac yt,bcvbthb cf[bc byajhvfwbbc (cfvtn.dtkj^ e'hfdb lf 

vj'hfdb ufvjcf[ekt,f^ ljrevtynb lf f&i&) uflfnfyfc tktmnhjvfuybnehb cbuyfkt,bc fy 

fv cbuyfkt,bc ufdhwtkt,bc c[dflfc[df ufhtvjc ufvj.tyt,bs (yf[& 29)& 

tktmnhjrfdibhbc mctkb fchekt,c jh 'bhbsfl aeymwbfc% mctksfy itqotdfc 

(vbthst,fc) lf rjvenfwbfc (itthst,bc lfv.fht,fc vjv[vfht,kt,c ijhbc)& mctksfy 

vbthst,fc epheydtk.jac lfvf,jkjt,tkb ntmybrehb vjo.j,bkj,f (nthvbyfkb)^ 

hjvtkbw ufysfdclt,f eiefkjl vjv[vfht,tksfy& itthst,bc lfv.fht,f lf byajhvfwbbc 

uflfwtvf ufybcfpqdht,f cgtwbfkehb otct,bs^ hjvkt,bw sfdvj.hbkbf ehsbthsmvtlt,bc     

t&o& ghjnjrjkt,ib& 

tktmnhjrfdibhbc 'bhbsflb cf[tt,bf% ntktuhfab^ ntktajyb^ hflbjrfdibhb^ 

ntkt[tldf^ vjyfwtvt,bc uflfwtvf^ bynthytnbc mctkb& 

uflfwtvbc wbahekb cbcntvt,bcf lf wbahekb rjvenfwbbc ufvj.tyt,bs 

itcf'kt,tkb uf[lf byntuhfkehb mctkt,bc itmvybc itcf'kt,kj,f& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ntktrjveybrfwbbc mctkt,bc afhsj vjlthybpfwbfv lf lfvf,jkjt,tkb vjo.j,b-

kj,t,bc lblvf yfbhcf[tj,fv ofhvjidf cfthsj cfhut,kj,bc mctksfy vfsb vbthst,bc 

ghj,ktvt,b& 

ntktrjveybrfwbbc mctkt,bc vbth f,jytynt,bcfsdbc ufotekb vjvcf[eht,f gbhj-

,bsfl itb'kt,f lfd.js jh rfntujhbfl% kfgfhfrbc uflfwtvf lf vjyfwtvt,bc uflfwtvf& 
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kfgfhfrbc uflfwtvbcfc f,jytync ufvjt.jaf fh[b fyfkjuehb lf,jkjt,bs hjvtksfyfw 

vbthst,ekbf xdtekt,hbdb ntktajybc fgfhfnb (nf)^ vjltvb fy afmcbvbkehb fgfhfnb& 

vjyfwtvt,bc uflfwtvf ofhvjt,c wbahekb fh[t,bc vbthst,bs mctksfy& 

f[fkb sfj,bc ntktajybc cflueht,b fut,ekbf fh[t,bc lhjbsb lf.jabsf 

(wbahekb rjvenfwbf) lf byajhvfwbbc uflfwtvbc wbahekb vtsjlbs& vfuhfv f,jytynbc 

[fpb rdkfd hxt,f fyfkjuehb& tc fb[cyt,f bvbs^ hjv f,jytynt,bc nf-t,bc 

evhfdktcj,fc fh uffxybf fyfkjueh-wbahekb lf wbahek-fyfkjuehb ufhlfvmvytkb 

vjo.j,bkj,t,b& 

@wbahekb f,jytynbc [fpbc# (DSL – Digital Subscriber Lines) wyt,f lfrfdibht,ekbf 

t&o& ISDN mctkt,bc ufxtyfcsfy^ hjvkbc fut,bc fhcb xdtekt,hbdb rjvenbht,flb 

cfntktajyj mctkbc fut,bc fyfkjubehbf& fctsb mctkbc f,jytynsfy vb.dfybkbf fhf 

fyfkjuehb fh[b^ fhfvtl wbahekb fh[b uflfwtvbc cbxmfhtt,bs 64-lfy 144-vlt 

r,bn/ofvib& ISDN ntmyjkjubbcfsdbc lfveifdt,ekb bmyf vjo.j,bkj,f^ hjvtkbw 

epheydtk.jac 64^ 128 lf 2048 r,bn$ov cbxmfhtt,bc byajhvfwbbc yfrflt,bc 

nhfyckbht,fc& 

se cff,jytynj [fpb wbahekbf^ vfiby vjyfwtvt,bc ufwdkbcfsdbc mctkcf lf 

lfvf,jkjt,tk vjo.j,bkj,fc ijhbc fhff cfzbhj wbahekb cbuyfkt,bc ufhlfmvyf 

fyfkjuehib lf^ itcf,fvbcfl^ fhw vjltvbf fewbkt,tkb&  

 

17&2& cfntktajyj mctkbc fhct,ekb ntmyjkjubt,bc fqothf 

 

cfntktajyj mctkb itbwfdc fdnjvfnehb ntktajybc cflueht,c (fnc)^ 

hjvkt,sfyfw vbthst,ekbf f,jytynbc lfvf,jkjt,tkb vjo.j,bkj,t,b (lv)^ cfntktajyj 

rdfy't,c (cr)^ hjvtksf ufdkbsfw [jhwbtklt,f cfluehsijhbcb itthst,t,b^ lf 

rfdibhuf,vekj,bc [fpt,c& [fpt,b^ hjvkbsfw lfvf,jkjt,tkb vjo.j,bkj,t,b 

vbthst,ekbf ntktajybc cfluehsfy^ bojlt,bfy f,jytynbc [fpt,fl^ [jkj cflueht,bc 

lfvfrfdibht,tkb [fpt,b-vfthst,tk [fpt,fl (yf[& 30)& 

cfntktajyj mctkt,b 8000 yjvthpt vtnb ntdflj,bs fbut,f lfhfbjyt,ekb 

mctkbc cmtvbs^ hjvkbc cfntktajyj cflueht,bc ehsbthsrfdibhb itb'kt,f 

ufy[jhwbtkltc c[dflfc[df ghbywbgbs mctkbc ntdflj,bc^ mfkfmbc nthbnjhbbc 

cblblbcf lf ajhvbc^ cfntktajyj rfdibhbc yfrflsf ufyfobkt,bc^ cfluehbc cbcntvbcf 

lf mctkbc c[df vf[fcbfst,kt,bc vb[tldbs& 80000 yjvhfvlt ntdflj,bc mctkib 

trjyjvbehfl vbpfyitojybkbf cflueht,bc ehsbthsijhbc itthst,f ghbywbgbs 

@sbsjtekb sbsjteksfy#& 

fctsb^ itlfht,bs vwbht^ ntdflj,bc (80000 yjvhfvlt) lfhfbjyt,ekb mfkfmbc 

ntktajybc mctkbc fut,bcfc 'bhbsflb .ehflqt,f vbvfhsekbf f,jytynbc [fpt,bc 

qbht,ekt,bc itvwbht,bcfrty^ hfvltyflfw vfthst,tkb [fpt,bc [dtlhbsb ojyf mctkbc 

cf[fpj yfut,j,fsf cfthsj vjwekj,fib xdtekt,hbd vwbhtf&  
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lblb ntdflj,bc ntktajybc mctkbc fut,f eylf [lt,jltc vfthst,tkb [fpt,bc 

trjyjvbehj,bc ufsdfkbcobyt,bs& fcts mctkib rfgbnfkeh lf,fylt,fsf yfobkb 

vfthst,tkb [fpt,bc fut,bcfsdbc lblbf lf 'fkbfy lbl mctkt,ib fqtvfnt,f f,jytynbc 

[fpt,bc rfgbnfkeh lf,fylt,fsf obkc& 

vfthst,tkb [fpt,bc cf[fpj yfut,j,fsf qbht,ekt,bc itvwbht,f itb'kt,f^ 

gbhdtk .jdkbcf^ vfthst,tkb [fpt,bc ufvj.tyt,bc tatmnehjmbc fvfqkt,bc upbs vfsb 

rjyt,bc ufvc[dbkt,bc [fh]pt& vfthst,tkb [fpt,bc rjyt,bc ufvc[dbkt,bcfsdbc cfzbhjf 

cfntktajyj rfdibhbc wfkrtekb gfnfhf yfrflt,b sbsjtekb vbvfhsekt,bs 

ufthsbfyt,ek bmyfc vc[dbk yfrflfl mctkbc cfrdfy'j cbcntvbs fut,bc upbs (yf[& 31)& 
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lfhfbjyt,ekb mfkfmbc cfntktajyj mctkbc fut,bcfc sbsjtek itvs[dtdfib 

rjyrhtnekb gbhj,t,bc vb[tldbs itb'kt,f ufvj.tyt,ek bmyfc itvfdfkb fy ufvfdfkb 

rfdibhbc rdfy't,b lf fuhtsdt thslhjekfl thsbw lf vtjhtw& 

 

17&3& cff,jytynj itqotdbc mctkt,bc fut,bc pjuflb ghbywbgt,b 

 

ntktrjveybrfwbbc mctkt,bcf lf cfvcf[eht,bc ufydbsfht,f lfrfdibht,ekbf fnc-

t,bc htrjycnhemwbfcf lf uflfwtvbc fyfkjuehb cbcntvt,bc wbahekbs itwdkfcsfy& 

fhct,ekb cfntktajyj mctkt,bc htrjycnhemwbf-ufydbsfht,f eylf [jhwbtklt,jltc 

rfdibhuf,vekj,bc cfthsfijhbcj rfdibhbc yjhvt,bcf lf htrjvtylfwbt,bc cfae'dtkpt^ 

[jkj mctkt,bc ntmybrehb cfiefkt,t,b frvf.jabkt,ltc cfthsfijhbcj lf 

cfmfhsdtkjc cnfylfhnt,c& 

cfmfhsdtkjc tktmnhjrfdibhbc ufydbsfht,bc utuvbs^ f[kj vjvfdfkib^ 

ufsdfkbcobyt,ekbf f[fkb wbahekb cfrjvenfwbj cflueht,bc vityt,kj,f lf 

vj'dtkt,ekb ltrfleh-,b]ehb lf rjjhlbyfnekb cbcntvbc fnc-t,bc itwdkf 

tktmnhjyekbs& fvfcsfy^ cfntktajyj mctkt,ib ityfhxeyt,ek bmyt,f fyfkjuehb 

cfrjvenfwbj lf fh[ofhvjmvybc vjo.j,bkj,f& fvbnjv cff,jytynj [fpt,pt 

ufvj.tyt,ekb f[fkb ntmybrehb cfiefkt,t,b dfhubcb eylf b.jc^ hjujhw fyfkjueh 

bct wbahek cbcntvt,sfy cfveifjl&  

mfkfmbc ntktajybc mctkbc trjyjvbehfl fut,bcfc ufvjb.tyt,f f,jytynbc [fpt,bc 

vbthst,bc itvltub [th[t,b% 

1& ntktajybc fgfhfnt,bc ito.dbkt,ekb xfhsdf* 

2& .dtkf itcf'kj fh[ofhvjmvybc vjo.j,bkj,bc ufvj.tyt,f 

 (itvzblhjt,bc cbcntvt,b lf veknbgktmcjht,b)* 

3& cfcfluehj vjo.j,bkj,bc ufnfyf f,jytynsf rjywtynhfwbbc flubkt,ib 

 (mdtcflueht,b lf rjywtynhfnjht,b)* 

4& epjyhj vbthst,f (hflbj itqotdf)* 

 

jhb ntktajybc fgfhfnbc ito.dbkt,ekb xfhsdbcfc sdbsjtek vfsufyc uffxybf 

sfdbcb f,jytynbc yjvthb lf jhbdt thsb f,jytynbc [fpsfyff vbthst,ekb& fvfcsfy 

ito.dbkt,ekb ntktajybc fgfhfnt,bc rjhgect,ib xfvjynf;t,ekbf ufv.jab lbjlehb 

ohtlt,b^ hjvkt,bw epheydtk.jaty ntktajybc fgfhfnt,bc uflfhsdfc itcf,fvbcb 

ufvj'f[t,bc itvjcdkbc lhjc& ths-thsb fgfhfnblfy kfgfhfrbc vbvlbyfhtj,bcfc vtjht 

ufbsbit,f cfthsj [fpblfy xfrtnbkb lbjlt,bs& ntmybreh-trjyjvbrehb ufvjsdkt,bs 

lflutybkbf^ hjv fgfhfnt,bc ito.dbkt,ekb xfhsdf vbpfyitojybkbf lfo.t,ekb      

0^3-0^5rv vfy'bkblfy ntktajybc cfluehblfy& 

itvzblhjt,bc cbcntvbc ufvj.tyt,f mctkbc .dtkf e,fypt rfdibhuf,vekj,bc 

[fpib phlbc fh[t,bc hbw[dcf lf uflfwtvbc vfy'bkc& fh[b ofhvjflutyc ntmybreh 

cfiefkt,fsf lf ufdhwtkt,bc ufhtvjc thsj,kbj,fc^ hjvtkbw epheydtk.jac 
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cbuyfkt,bc uflfwtvfc cb[ibhtsf ufhrdtek pjkib (fyfkjuehb uflfwtvf) fy 

ufycfpqdhekb cbxmfhbs (wbahekb uflfwtvf)& 

f,jytynbc vfqfkcb[ibhekb itvzblhjt,bc (fvi) cbcntvf epheydtk.jac thsb 

f,jytynbc [fppt^ 0^3-3^4r/w cb[ibhtsf cgtmnhbs rbltd thsb lfvfnt,bsb 

vfqfkcb[ibhekb fh[bc vbqt,fc& tc fh[b vbbqt,f vjlekfnjhbcf lf ufvnfyb cb[ibhbc 

vtidtj,bs^ cfo.bcb cbuyfkbc ths]thflb ufhlfmvybc upbs& ntktajybc fgfhfnblfy   

fnc-bc vbvfhsekt,bs uflfwtvbcfsdbc ufvjb.tyt,f 28r/w cb[ibht^ [jkj 

erevbvfhsekt,bs - 64r/w& fv ufvnfyb cb[ibhtt,bs ajhvbhlt,f cbuyfkt,b^ hjvkt,bw 

[fpib uflfbwtvbfy cb[ibhtsf c[dflfc[df lbfgfpjyib lf thsvfytspt ufdktyfc fh 

f[ltyty&  

 

17&4& f,jytynbc ufvfyfobkt,tkb mctkbc fut,f 

 

fnc-ib^ 'bhbsflfl^ ufsdfkbcobyt,ekbf jhcfltybfyb fyfkjuehb lf wbahekb 

f,jytynbc [fpt,bc xfhsdf& fhct,j,c cff,jytynj [fpt,bc ufvfyfobkt,tkb mctkbc fut,bc 

jhb cbcntvf% 

1& rfhflekb cbcntvf iefktlb cfrf,tkj ufvfyfobkt,kt,bs* 

2& erfhflj cbcntvf fy cbcntvf cfrf,tkj 'fhqdt,bc vhfdfk]thflb xfhsdbs* 

rfhflekb cbcntvbc lhjc ntktajybc fgfhfnblfy uflbc thso.dbkbfyb rf,tkb 

(1x2)^ hjvtkbw bhsdt,f cgtwbfkeh ufvfyfobkt,tk rjkjaib (ur)& ufvfyfobkt,tkb 

rjkjat,bc ntdflj,f fso.dbkbfybf& 

ufvfyfobkt,tkb rjkjat,blfy fso.dbkbfyb rf,tkt,b (10x2) thsbfylt,f eahj 

lblb ntdflj,bc rf,tkt,ib (100x2) lf bhsdt,f ufvfyfobkt,tk rfhflt,ib (urh)^ 

hjvtksf ntdflj,ff 300x2^ 600x2 lf 1200x2^ fvfdt rfhflt,ib itvjlbc cfluehib 

xfhsekb vfubcnhfkehb rf,tkt,b^ hjvtksf o.dbkt,bw ufvfyfobkt,tkb rf,tkt,bc 

o.dbkt,sfy yfobklt,bfy& 

w[flbf^ hjv erdt f[kj vjvfdfkib cff,jytynj mctkbc cnhemnehf itbwdkt,f& 

jgnbvfkehb bmyt,f mctkb^ hjvtkibw f,jytynbc vjo.j,bkj,fc cek eahj  

vbef[kjdlt,f jgnbreh-,jzrjdfyb rfdibhuf,vekj,bc [fpb (j,r[) lf cfntktajyj 

mctkb fbut,f ohbekb ghbywbgbs& fv lhjc ufvj.tyt,ekbf vjo.j,bkj,f cbuyfksf 

yfrflbc uflfwtvbc cbxmfhbs 155 v,bn$ov&  

pjubthsb cgtwbfkbcnbc itafct,bs rfdibhuf,vekj,bc rf,tkt,b cgbkty'bc 

'fhqdt,bs tmcgkefnfwbfib lfhxt,f^ hjujhw vbybvev^ 40 otkb& fvbnjv fmnefkehbf 

cff,jytynj itqotdbc cfrbs[t,bc ufy[bkdf itvzblhjt,ekb f,jytynbc cfrf,tkj [fpt,bc 

ufvj.tyt,bs^ hfw itvltu sfdt,ibf vjwtvekb& 
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17.5.  DSL ntmyjkjubt,bc ,fpfpt fut,ekb itvzblhjdt,bc fgfhfnehf 

 

f[fkb f,jytynt,bc xfhsdf cfzbhjt,c f[fk cff,jytynj [fpt,c^ hjvtksf itmvyf 

nhflbwbekb upbs 'fkbfy 'dbhbf lf lblb lhjcfw brfdt,c& 

fqcfybiyfdbf bcbw^ hjv erfyfcrytk gthbjlib itbvxytdf fevjmvtlt,tkb ntdflj,bc 

phlf (cfmfhsdtkjc tktmnhjrfdibhbc vjyfwtvt,bs ntdflj,bc rjtabwbtynb 80-90%-c 

fh fqtvfnt,f)^ hfw fefhtct,c cfofhvjt,bc abyfyceh vlujvfhtj,fc& cff,jytynj [fpt,bc 

emjykj,bc ufvj fv yjvht,bc ufvj.tyt,f uflfv[ltkeyfhbfyb f,jytynt,bcfsdbc 

ite'kt,tkbf& fvbnjv f,jytynbc [fpbc itvzblhjdt,bc fgfhfnehf cfiefkt,fc b'ktdf 

uflfbzhfc fqybiyekb ghj,ktvt,b eahj jgthfnbekfl^ yfrkt,b rfgbnfklf,fylt,bs& 

f,jytynbc [fpbc itvzblhjdt,bc fgfhfnehf fbut,f [fpehb rjlbht,bc c[dflfc[df 

ghbywbgt,pt& .dtkfpt ufdhwtkt,ek ntmyjkjubfc ofhvjflutyc DSL^ hjvtkbw thsb 

o.dbkbs epheydtk.jac 160r,bnb$ov uflfwtvbc cbxmfhtc lf HDSL, hjvkbc uflfwtvbc 

cbxmfhtf 2048 r,bnb$ov jhb fy cfvb o.dbkbc ufvj.tyt,bcfc^ [jkj thsb o.dbkbc 

itvs[dtdfib -768r,bnb$ov^ 1168r,bnb$ov^ fy 2048r,bnb$ov cbxmfhtt,b& 

nhflbwbek itvs[dtdfib ntktajybc fgfhfnt,b cgbkty'bc o.dbkt,bs bhsdt,f 

cfntktajyj cfluehib fyfkjuehb f,jytynbc [fpt,bs& cfkfgfhfrj cbuyfkt,bc ufhlf^ 

uflfbwtvf cfbyajhvfwbj lf vfhsdbc [fpehb cbuyfkt,b% @cfluehbc vpfl.jayf#^ 

@lfrfdt,f#^ @ufvj'f[t,bc cbuyfkb#^ yjvhbc frhtaf lf c[df& f,jytynbc [fpbc 

itvzblhjdt,bc fgfhfnehbc ufvj.tyt,f lfvfnt,bs epheydtk.jac fcc-lfy f,jytynbcfrty 

cff,jytynj cbuyfkbpfwbbc^ [jkj erevbvfhsekt,bs - yjvhbc frhtabc cbuyfkbcf lf 

f,jytynbc iktbabc vlujvfhtj,bc (ithsekbf$ufyhsekbf) itcf[t, byajhvfwbbc ufwtvfc& 

f,jytynbc [fpbc itvzblhjt,bc fgfhfnehf fut,ekbf wbahekb yfrflt,bc lhjbsb 

veknbgktmcbht,bc ghbywbgbs& cfluehbc js[b f,jytynbc rjvgktmnbc ufcfcdktkblfy 

fyfkjuehb cbuyfkb cfcfluehj vjlekbc yf[tdfhrjvgktmnib (cvyr) ufhlfbmvyt,f 

wbahek yfrflt,fl brv (bvgekceh-rjlehb vjlekfwbf) fy flbrv (flfgneh-

lbathtywbfkehb brv) vjlekfwbbc lf[vfht,bs& 

itvltu js[b wbahekb yfrflb thsbfylt,f ths ]ueaeh yfrflib lf uflfbwtvf 

wbahekb f,jytynbc [fpib& cff,jytynj yf[tdfhrjvgktmnib (fyr) [lt,f ereufhlfmvyf 

(yf[& 32) 
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17&6& cff,jytynj [fpt,bc rkfcbabrfwbf 

fnc-bc cff,jytynj [fpt,bc 'bhbsflb cf[tt,bf%  

1& cfmvbfyb ctmnjhbc f,jytynbc [fpt,b (ofhvjt,t,b lf lfotct,ekt,t,b)& fctsb 

[fpt,bcfsdbc lfndbhsdbc yfrflbc ufphlf 0^2 thkfyufvltf lfcfidt,b* 

2& bylbdblefkehb lf rjveyfkehb ufvj.tyt,bc ,bybc ctmnjhbc f,jytynbc 

[fpt,b^ hjvkt,bcfsdbcfw lfndbhsdbc ufphlf fuhtsdt 0^2 thkfyufvltf lfcfidt,b* 

3& flubkj,hbdb rfdibhbc nfmcjajyt,bc [fpt,b* 

4& cfmfkfmsfijhbcj cfntktajyj rfdibhbc nfmcjajyt,bc [fpt,b* 

5& afcbfyb cthdbcekb cfvcf[ehbc nfmcjajyt,bc [fpt,b (vfufkbsfl^ cfwyj,fhj)* 

6& cfmfkfmsfijhbcj lf ibufpjyehb rfdibhbc cfkfgfhfrj geymnt,bc [fpt,b& 

 

fvbc ufhlf^ sfyfvtlhjdt wbahekvf fnc-t,vf eylf epheydtk.jy vjyfwtvt,bcf lf 

afmcbvbkehb byajhvfwbbc uflfwtvbc vjo.j,bkj,t,bc (vfufkbsfl^ vjltvt,bc) xfhsdf^ 

hjvkbcsdbcfw itthst,bc lfv.fht,f [jhwbtklt,f cfntktajyj fkujhbsvt,bcf lf 

lfvf,jkjt,tkb f,jytynbc vjo.j,bkj,t,bs& 

nfmcjajyt,bs ufy[jhwbtkt,ekb kfgfhfrbc qbht,ekt,bc uflf[lbcfsdbc 

(ufvjcf'f[t,tkb f,jytynbc gfce[bc vjvtynib vjytnbc rfcbht,f) itcf,fvbcb f,jytynt,bc 

[fpt,b epheydtk.jaty cgtwbfkehb cbuyfkbc (@cfltyt,bc uflf]dfhtlbyt,f#) ufupfdyfc& 

cfmfkfmsfijhbcj nfmcjajyt,bc [fpt,bs^ ufhlf fqybiyekb cbuyfkbcf^ 

epheydtk.jabkbf fnc-lfy 16 r/w cb[ibhbc cfnfhbaj bvgekct,bc nhfyckfwbf& 

fqcfybiyfdbf bcbw^ hjv fhct,j,ty nfmcjajyt,b^ hjvkt,ibw xfvjynf;t,ekbf kfgfhfrbc 

nfhbabrfwbbc vjo.j,bkj,f& fv itvs[dtdfib f,jytynbc [fpib nfhbabrfwbbc cbuyfkt,b 

fh uflfbwtvf hflufy kfgfhfrbc qbht,ekt,bc ufycfpqdhbc vfhsdf fdnjyjvbehfl 

[jhwbtklt,f& fv;fvfl tmcgkefnfwbfib itvjlbc nfmcfajyt,b^ hjvkt,ibw kfgfhfrbc 

cfafcehbc uflf[lf cfntktajyj ,fhfst,bsf itcf'kt,tkbf& 

nhflbwbekb cff,jytynj [fpt,b (cgbkty'bc o.dbkt,b) [fcbfslt,f itvltub 

gfhfvtnht,bs% 

-iktbabc obyfqj,f (cff,jytynj [fpt,bc vjrktl ithsekb ohtlb) itflutyc fhf 

evtntc 1000 jvc^ lfijht,ekb f,jytynt,bcfsdbc - fhfevtntc 2000 jvc (pjubthsb 

nbgbc lfotct,ekt,bc fnc-sdbc lfcfidt,bf obyfqj,bc pqdhekb vybidytkj,f 3000 jvb)* 

-f,jytynbc [fpbc iktbabc obyfqj,f^ ntktajybc fgfhfnbc obyfqj,fcsfy thsfl^ 

fhfevtntc 1800 jvb* 

-ntdflj,f cfltyt,f ijhbc lf vbofcsfy itafhlt,bs fhfevtntc 0^5 vra 

(lfijht,ekb f,jytynbc [fpbcfsdbc lfcfidt,bf ntdflj,bc pqdhekb vybidytkj,f 

1^0vra-vlt)* 

-bpjkfwbbc obyfqj,f cfltyt,c ijhbc fy sdbsjtek cfltycf lf vbofc ijhbc 

fhfevtntc 20 rjvb (rjjhlbyfnekb nbgbc fnc-sdbc fhfevtntc 80 rjvb)* 
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-cfresfhb vbktdf fh eylf fqtvfnt,jltc 4^5 l, (0^5 vv lbfvtnhbc 'fhqdbc 

vmjyt rf,tkt,bcfsdbc) fy fhfevtntc 3^5 l, (0^32 vv lbfvtnhbc 'fhqdbc vmjyt 

rf,tkt,bcfsdbc)* 

-ufhlfvfdfkb vbktdf (fnc-bc v[fhtc) jhb vtpj,tkb f,jytynbc [fpt,bc ohtlt,c 

ijhbc fh eylf fqtvfnt,jltc 69^5 l,* 

cff,jytynj [fpt,b eylf epheydtk.jaltc cfvbcfvfhsj byajhvfwbbc   

nhfyckbht,bcf lf lfvfnt,bsb vjvcf[eht,bc ufy[jhwbtkt,bc itcf'kt,kj,fc& fv lhjc 

cbuyfkt,b itb'kt,f uflfbwtc ltrflehb fy vhfdfkcb[ibhekb rjlt,bs& 

ltrflehb rjlbs cbuyfkbpfwbbcfc bvgekcsf vbvltdhj,f eylf itflutyltc 9-11 

bvgekc ofvib (tktmnhjyekb cbcntvbc fnc-sdbc lfcfidt,bf 7-13 bvg$ov)& 

iktbabc ithsdf 120 ov-pt yfrkt,b lhjbs fnc-bc [tkcfo.jt,vf eylf fqbmdfy 

hjujhw cthbt,cijhbcb lhj (sfyfvbvltdhekfl uflfwtvek^ yjvhbc jh wbahc ijhbc 

lhjbc bynthdfkb)& cthbt,cijhbcb lhj eylf itflutyltc  ≤400 ov& 

vhfdfkcb[ibhekb vtsjlbs cbuyfkbpfwbbc itvs[dtdfib f,jytynbc [fpib 

thslhjekfl uflfbwtvf sbsj cb[ibht jhb ]ueablfy% 

gbhdtkb ]ueab - 697^ 770^ 852^ 941^ /w* 

vtjht ]ueab - 1209^ 1336^ 1477^ 1633^ /w* 

tc cb[ibhtt,b cgtwbfkehflff ithxtekb 500 /w-c ptlf lf 2000 /w-c mdtlf 

lbfgfpjyib^ hfw epheydtk.jac cfntktajyj nhfmnt,c ijhbc ertstc lfwdfc 

ehsbthsufdktybcfufy& 

cfo.bc vlujvfhtj,fib lf kfgfhfrbc vbvlbyfhtj,bcfc fyfkjuehb f,jytynbc 

[fppt eylf itvjlbjltc ntktajybc fgfhfnbc vbrhjajybc rdt,bc 'f,df fhfyfrkt, 33d 

(cnfylfhnekb cblbltf 60d) gjkfhj,bs% efh.jabsb @f# cfltypt* lflt,bsb @,# 

cfltypt&  

flubkj,hbdb nfmcjajyblfy afcbfyb kfgfhfrbc ufycf[jhwbtkt,kfl gjkfhj,f 

cfltypt eylf itbwdfkjc& uflf[lbkb lhjbc ufcdkbcsfyfdt [lt,f gjkfhj,bc [fyvjrkt 

fqlutyf (300ov)^ [jkj itvltu gjkfhj,bc lf,heyt,f% lflt,bsb - @f# cfltypt* 

efh.jabsb - @,# cfltypt& tc fewbkt,tkbf lfvfnt,bsb uflf[lbcfsdbc& 

 

17&7& hflbjitqotdbc mctkt,b 

 

cff,jytynj ufvfyfobkt,tkb mctkbc ufydbsfht,f hflbj cfiefkt,t,bc ufvj.tyt,bs 

vtnfl gthcgtmnbekbf& ufycfpqdhek gbhj,t,ib hflbjitqotdf itb'kt,f eahj 

trjyjvbehb fqvjxyltc^ dblht cfrf,tkj mctkb&  

hflbjmctkbc c[dflfc[df ntmyjkjubt,bc ufvj.tyt,bc vfufkbst,b% 

1& hflbj-cfhtktj nhfmnb @othnbkb-othnbkb# rjyabuehfwbfib^ hjvkbc 

lhjcfw [lt,f cff,jytynj ufnfyf cf.hltyb fnc-lfy& 
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2& hflbjfh[b @othnbkb-vhfdfkothnbkb# (point-to-multipoint) rjyabuehfwbfib 

vjyfrdtspt cf.hltyb fnc-lfvf,jkjt,tkb ]ueaehb vjo.j,bkj,f& 

3& hflbjmctkbc fut,bc vbrhjabzehb cnhemnehf^ hjltcfw hflbjfh[b bmvyt,f 

cff,jytynj [fpbc pjubths vjyfrdtspt^ fylf vbc vstk cbuh'tpt& 

4& abzehb cnhemnehbc hflbjrfdibhbc mctkb vj'hfd j,btmnt,sfy& 

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 

epheydt.jabcfsdbc^ flfvbfyt,bc vfcj,hbdb lhjt,bs sfdit.hbc flubkpt& 
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17&8& ntktajybc fgfhfnt,b 

 

80-bfyb okt,bc ,jkjc cfmfhsdtkjc cfntktajyj mctkt,ib ufvj.tyt,f /gjdf 

vhfdfkaeymwbehvf ntktajybc fgfhfnt,vf^ hjvkt,bw fut,ekbf sfyfvtlhjdt 

tktvtynt,bc ,fpfpt& 

sfyfvtlhjdt nf-t,b itb'kt,f lfd.js js[ 'bhbsfl ]ueafl% 

- xdtekt,hbdb (tktmnhjyekb) nf^ hjvkt,bw lfrfdibht,ekyb fhbfy mfkfmbc fy 

lfotct,ekt,bc fnc-sfy jhcfltybfyb [fpt,bs& 

- epjyhj nf^ xdtekt,hbdbcfufy bvbs ufyc[dfdlt,f^ hjv vbrhjntktajybc 

.ehvbkb cfcfluehj yfobksfy lfrfdibht,ekbf fhf pjyhbs^ fhfvtl 

hflbjfh[bs& 

- cbcntvehb fylf kjrfkehb nf^ hjvtkbw itlbc vbyb-fnc-bc itvflutykj,fib 

lf [fcbfslt,f iefktlehb ufvfv[jkjt,tkb hujkbc fhct,j,bs fgfhfncf lf 

vbyb-fnc-c ijhbc& 

- vj,bkehb rfdibhbc hflbjntktajyb (abzehb^ sfyfvupfdhekb ntktajyb)& 

.dtkfpt vtnb ufdhwtkt,f /gjdf vhfdfkaeymwbehvf tktmnhjyekvf lf epjyhj 

ntktajybc fgfhfnt,vf& 

1& cfthsj cfhut,kj,bc ntktajybc fgfhfnt,b (lbcrehb yjvthfvrht,bs^ qbkfrbfyb 

yjvthfvrht,bs bvgekcehb fy cb[ibhekb uflfwtvbs^ fdnjfvrht,bs)& ufvjb.tyt,f fnc-

cfsdbc yjvbyfkehb 'f,dbs 60 djknb obyfqj,bs (500x2) jvb lf 48 djknb 'f,dbs 

(obyfqj,f 400x2 jvb)& 

ntktajybc fgfhfnt,bc rkfcbabrfwbf itvltubf% 

- vhfdfkaeymwbehb nf-evfqktcb rkfcb (0)* 

- nf lfvfnt,bsb aeymwbehb itcf'kt,kj,t,bs-gbhdtkb rkfcb (1)* 

- nf qbkfrbfyb yjvthfvrht,bs^ ufvj'f[t,bc njyfkehb vbvqt,bs-vtjht rkfcb(2)* 

- nf lbcrehb yjvthfvrht,bs^ ufvj'f[t,bc tktmnhjvtmfybrehb vbvqt,bs-vtcfvt 

rkfcb (3)* 

tktmnhjyekb nf itbwfdc tmdc 'bhbsfl aeymwbeh ,kjrc% ,thrtnek uflfvhsc 

(,u)^ ufvj'f[t,bc vjo.j,bkj,fc (uv)^ yjvthfvrht,c (yf)^ vbrhjajyc (v)^ ntktajyc (n)^ 

flubkj,hbdb tatmnbc cfobyffqvltuj cmtvfc& 

yf[& 33 cmtvfpt yfxdtyt,bf tktmnhjyekb nf-bc aeymwbehb cmtvf& 
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veifj,bc ghbywbgb vlujvfhtj,c itvltuib% .ehvbkbc fqt,bcfc ,thrtnekb 

uflfvhsbs nf vbethslt,f cff,jytynj [fpc^ hbc itltuflfw cf[fpj vjvztht,pt 'f,df 

vwbhlt,f 5-15 djknfvlt& fv lhjc ufsbidbc cmtvf f[jhwbtkt,c yjvthfvrht,bc 

vbrhjcmtvbc uflf.dfyfc yjvhbc frhtabc vpfl.jaybc ht;bvib& tc erfyfcrytkb 

(vbrhjcmtvf) bvgekcehb (bu) lf cfkfgfhfrj (cu) ufcfqt,t,bc vtidtj,bs ufvjbveifdt,c 

vfhsdbc cbuyfkc& vbbqt,c hf fv cbuyfkc cfkfgfhfrj ufcfqt,bs vbrhjntktajybc 

.ehvbkb vbethslt,f cff,jytynj [fpc lf bcvbc cfluehbc vpfl.jaybc cbuyfkb& fv 

lhjc bvgekcehb ufcfqt,b ufsbiekbf (xfrtnbkbf)& 

f,jytynb bo.t,c yjvhbc frht,fc& rkfdbfnehbc qbkfrt,bc it[t,bcfc ajhvbhlt,f 

bvgekcehb sfyvbvltdhj,f^ hjvtkbw vfhsfdc bu lf cu ufcfqt,t,c& bu ithsfdc lf 

ufsbifdc cff,jytynj [fpbc iktbac^ hbsfw ofhvjbmvyt,f velvbdb ltybc bvgekct,b 

fnc-bc vfhsdbcfsdbc& cu ufyhsfdc cfkfgfhfrj rdfy'c f,jytynbc [fpbcfufy yjvhbc 

frht,bc gthbjlib& 

yjvhbc frhtabc lfvsfdht,bcsfyfdt cu rdkfd xfhsfdc cfkfgfhfrj rdfy'c lf 

f,jytynb bcvtyc ufvj'f[t,bc ufupfdybc rjynhjkbc cbuyfkc& ufvjcf'f[t,tkb f,jytynbc 

vbth .ehvbkbc fqt,bs lfv.fhlt,f itthst,f jh f,jytync ijhbc& kfgfhfrbc 

lfvsfdht,bc itvltu .ehvbkb lfblt,f ,thrtnpt^ hjvtkbw ufsbifdc ohtlc lf nf-bc 

cmtvf vjlbc cfo.bc vlujvfhtj,fib& 

fnc-lfy ufvj'f[t,bc cbuyfkbc itvjcdkbcfc ufvj'f[t,bc vjo.j,bkj,f (uv) 

ufvjbveifdt,c ,uthbs cbuyfkt,c^ hfw ufvj'f[t,bc vfeo.t,tkbf& se f,jytynb fbqt,c 

.ehvbkc vbrhjcmtvf vjlbc cfo.bc vlujvfhtj,fib bv ufyc[dfdt,bs^ hjv @cfluehbc 
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vpfl.jaybc# cbuyfkbc yfwdkfl vbrhjntktajybc .ehvbkib bcvbc ufvjv'f[t,tkb 

f,jytynbc [vf& 

fhct,j,c fuhtsdt tktmnhjyekb nf-t,b ufafhsjt,ekb cthdbcekb 

itcf'kt,kj,t,bs& tc cthdbct,bf% 

- kfgfhfrbc [vfvfqkj,bc htuekbht,f* 

- [fpbc vjcvtyf^ hjltcfw cfkfgfhfrj ohtlb ufvjb.tyt,f cbuyfkbc 

uf'kbtht,bcfsdbc^ hfsf vbcb vjcvtyf itb'kt,jltc hfvltybvt gbhbc vbth 

[vfvfqkf vjkfgfhfrbc vtidtj,bs* 

- [vfvfqkfvjkfgfhfrbc ht;bvb (kfgfhfrb .ehvbkbc feqt,kfl)* 

- ufvtjht,f& ,jkj frht,bkb ntktajybc yjvthb xfbotht,f fdnjvfnehfl 

vt[cbtht,fib& fv lhjc obyf xfothbkb yjvthb bikt,f& itcf'kt,tkbf 

ufyvtjht,bsb frht,f itcf,fvbc qbkfrpt lfzthbs* 

- tmcnthyekb pfhb& (01^ 02^ 03 & & & & )* 

- yjvhbc uflfvbcfvfhst,f* 

- vfqdb'fhf* 

- yjvhbc frht,f .ehvbkbc feqt,kfl lf c[df* 

2& epjyhj ntktajybc fgfhfnt,b - ofhvjflutyty xdtekt,hbd ntktajyc^ 

hjvtkbw cfltyt,bsff lfrfdibht,ekb ntktajybc cfluehsfy& vfcib 'bhbsflfl ,kjrcf 

lf vbrhjntktajybc .ehvbkc ijhbc pjyfhb itwdkbkbf hflbj[fpbs& fvudfhfl^ fcts 

nf-c uffxybf cnfwbjyfkehb (,fpehb) ,kjrb (,,) lf uflfcfnfyb ,kjrb (u,) 

(vbrhjntktajybc .ehvbkb)& fctsb ntktajybc vjmvtlt,bc cbijht itflutyc 100 

vtnhblfy hfvltybvt rbkjvtnhfvlt& 

epjyhj hflbjntktajybc itvflutytkb yfobkt,bf% hflbjvbvqt,b lf 

hflbjuflfvwtvb vjo.j,bkj,t,b^ tktmnhjyekb yjvthfvrht,b^ ufvj'f[t,bc vjo.j,bkj,f^ 

vfhsdbc cbcntvf^ rdt,bc ,kjrb^ bylbrfwbf lf c[df& 

epjyhj ntktajybc fgfhfnt,bc sfdbct,eht,t,c ofhvjflutyc% 

- bylbdblefkehb rjlt,b& .dtkf uflfcfnfyb .ehvbkb [fcbfslt,f gthcjyfkehb 

ID rjlbs& fctsb rjlt,b cfzbhjf^ hfsf sbsjtekb ,fpehb ,kjrb 

qt,ekj,ltc cbuyfkt,c v[jkjl sfdbcb uflfcfnfyb .ehvbkblfy& rjlbc 

ufvj.tyt,bc vtjht fcgtmnc ofhvjflutyc cfntktajyj [fpbc lfwdf 

fhfcfymwbjybht,ekb ufvj.tyt,bcfufy& .ehvbkbc .jdtkb lflt,bcfc 

fdnjvfnehfl bwdkt,f rjlb&  

- kfgfhfrbc lfibahdf& hflbjcbuyfkt,bc lfibadhf epheydtk.jac kfgfhfrbc 

rjyatltywbfkj,fc& fctsb cbcntvbc yfrkbf rfdibhbc [fhbc[bc ufefhtct,f& 

- bynthrjvb& bynthrjvb fy ibyfufyb rfdibhb tojlt,f aeymwbfc^ hjvtkbw 

c[dflfc[df jsf[t,ib v.ja jh vjcfe,htc ehsbthslfrfdibht,bc cfiefkt,fc 

f'ktdc uflfcfnfyb lf ,fpehb ,kjrt,bc vtidtj,bs& 
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- cgbrthajyb& fctsb aeymwbbc fhct,j,f ybiyfdc [vfvfqkf vjkfgfhfrt rfdibhbc 

itcf'kt,kj,fc& fv itvs[dtdfib f,jytynsfy kfgfhfrb ite'kbf jsf[ib v.ja 

.dtkf gbhc thslhjekfl& 

rjycnhemwbekfl epjyhj ntktajyb ofhvjflutyc jh wfkrt vjo.j,bkj,fc& 

ths-thsb vfsufyb - cnfwbjyfkehb ,kjrbf (c,)^ [jkj vtjht - uflfcfnfyb ,kjrb (u,)& 

vfs ijhbc rfdibhb [jhwbtklt,f hflbjfh[bs fvgkbnelehb fy cb[ibhekb 

vjlekfwbbs& 

cnfwbjyfkehb ,kjrbc rdt,bc o.fhjc ofhvjflutyc xdtekt,hbdb tktmnhekb 

mctkb& vbc itvflutykj,fib itlbc fuhtsdt uflfcfnfy ,kjrib ufysfdct,ek 

frevekfnjht,bcfsdbc lfve[ndbc vjo.j,bkj,f& 

epjyhj ntktajybc veifj,bcfsdbc legktmceh ht;bvib vbqt,f lf uflfwtvf 

vbvlbyfhtj,c jh c[dflfc[df cb[ibhtpt&  

cnfwbjyfkehb ,kjrbc ufvfhnbdt,ekb cnhemnehekb cmtvf yf[& 34 

ofhvjlutybkb& vfcib itb'kt,f ufvjd.js aeymwbehb rdfy't,bc js[b ]ueab% vbvqt,b^ 

uflfvwtvb^ cfntktajyj [fpbc bynthatbcb (cfkfgfhfrj cmtvf) lf vfhsdbc cmtvf& 

uflfcfnfyb ,kjrbc vbth uflfwtvekb cbuyfkt,bc vbqt,f [lt,f fyntybs^ 

hjvtkbw itlbc vf'kbtht,tkib lf [lt,f obyfcofhb uf'kbtht,f&  

hflbjcbuyfkt,b itbwfdty% 

1& ufvnfy (ufhrdtekb cb[ibhbc cbyecjblfkehb cbuyfkb) cb[ibhtc&  

2& cfkfgfhfrj cbuyfkbc cgtmnhek rjvgjytynt,c (ufvnfyblfy ±4r/w lbfgfpjyib)& 

3& vfhsdbc cbuyfkt,c^ hjvkt,bw epheydtk.jaty cnfwbjyfkehb lf uflfcfnfyb 

,kjrt,bc ehsbths veifj,fc& 

epjyhj ntktajybc uflfcfnfy ,kjrib @kfgfhfrb# qbkfrbc lfzthbs 

cnfwbjyfkeh ,kjrib bupfdyt,f itcf,fvbcb vfhsdbc cbuyfkb^ hbc itltuflfw 

vbrhjghjwtcjhb ufvjbveifdt,c cf[fpj htktc xfhsdbc ,h'fyt,fc& fv htktc 

rjynfmnt,b ,thrtnekb uflfvhsdtkbc tmdbdfktynehbf lf epheydtk.jac @cfluehbc 

vpfl.jaybc# cbuyfkbc uflfwtvfc vj'hfd ,kjrib& 

bvbcsdbc^ hjv vj[ltc kfgfhfrbcf lf vfhsdbc cbuyfkt,bc ufywfkrtdt,f 

vbqt,ekb hflbjcb[ibhekb cbuyfkt,b ufybwlbfy itcf,fvbc ufhlfmvyfc&     

hflbjcb[ibhekb cbuyfkb vbtojlt,f itvhtdbc ths-ths itcfcdktkpt^ hjvkbc 

ufcfcdktkptw ufvjb.jaf iefktlehb cb[ibht^ hjvtkbw 'kbthlt,f lf [lt,f vbcb 

ltntmnbht,f& iefktlehb cb[ibht itflutyc 1÷10 v/w-c& ltntmnjhblfy cbuyfkb 

vbtojlt,f kjubrehb cbuyfkt,bc vfajhvbht,tkc cfblfyfw vfhsdbc bvgekct,b [dlt,f 

vbrhjghjwtcjhib^ [jkj cfkfgfhfrj cbuyfkt,b ufbdkbfy ,uthbsb cbuyfkt,bc 

vfajhvbht,tkc lf vbtojlt,bfy cfkfgfhfrj cmtvfc - [fpib uflfcfwtvfl& 

cfkfgfhfrj lfvfhsdbc cbuyfkt,bc uflfwtvf cnfwbjyfkehb ,kjrbs [lt,f 

vfhnbdfl& cfntktajyj [fpblfy vjcekb cfkfgfhfrj cbuyfkt,b^ cfkfgfhfrj cmtvbc 
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ufdkbs vbtojlt,f ,uthbsb cb[ibhbc vf'kbtht,tkc^ vfhsdbc cbuyfksfy thsfl 

[dlt,bfy utythfnjhib^ cflfw [lt,f hflbjcbuyfkbc vjlekfwbf& 

cfntktajyj bynthatbcb (cfkfgfhfrj cmtvf) cnfwbjyfkeh ,kjrc frfdibht,c 

[fpsfy& itcf,fvbcb ,h'fyt,bs vj'hfd ,kjrib xfbhsdt,f cf[fpj htkt^ hjvtkbw sfdbcb 

rjynfmnt,bs f,jytynbc [fpc vbefhst,c cfkfgfhfrj cmtvfcsfy& fvbc itvltu itb'kt,f 

yjvhbc frht,f& 

uflfcfnfyb ,kjrb (yf[& 35) itbwfdc bubdt 'bhbsfl aeymwbeh rdfy't,c^ hfcfw 

cnfwbjyfkehb ,kjrb% vbvqt,c^ uflfvwtvc lf vfhsdbc cmtvfc& yjvhbc frht,bcfc 

vbrhjghjwtcjhb ufvjbveifdt,c vfhsdbc cbuyfkt,c^ hjvkt,bw uflftwtvf cnfwbjyfkeh 

,kjrc^ ufhlfbmvyt,f cfkfgfhfrj cbuyfkt,fl lf vbtojlt,f ntktajybc [fpc& 

vj'hfdb fyntybs vbqt,ekb cbuyfkb vf'kbtht,kbc ufdkbs ufbdkbc bubdt upfc^ 

hfcfw cnfwbjyfkeh ,kjrib& thsflthsb ufyc[dfdt,f bcff^ hjv ltntmnbht,bc itvltu 

cfkfgfhfrj cbuyfkb tojlt,f fhf cfkfgfhfrj cmtvfc^ fhfvtl ntktajyc fy vwbht 

pjvbc [vfvfqkfvjkfgfhfrtc& 

3& vj,bkehb rfdibhbc ntktajybc fgfhfnt,b& vcjakbj ,fpfhpt fv;fvfl 

fhct,j,c abzehb hflbjntktajyt,bc vhfdfkb yfbhcf[tj,f^ hjvkt,cfw uffxybfs 

vcufdcb rjycnhemwbt,b& sbsjtek ntktajyc uffxybf uflfvwtvb lf vbvqt,b 

vjo.j,bkj,f^ f,jytynbc kfgfhfrbc ufhlfvmvytkb lf fqvlutyb vjo.j,bkj,t,b^ 

rjynhjkbcf lf vfhsdbc vjo.j,bkj,f^ fyntyf^ ufvj'f[t,bc vjo.j,bkj,f^ rkfdbfnehf 

lf lbcgktb& 

yf[& 36 yfxdtyt,bf GSM cbcntvbc abzehb hflbjntktajybc  cnhemnehekb 

cmtvf& fyntyf fchekt,c hjujhw uflfvwtv bct vbvqt, aeymwbfc& GSM cbcntvfib  

uflfvwtvb lf vbvqt,b veifj,ty fhf thslhjekfl^ hfw fvwbht,c frevekfnjhbc 

,fnfhtbc tythubbc [fh]dfc& cbuyfkb vtjht iefktlehb cb[ibhbs uf'kbtht,bc itvltu 

uflftwtvf fyfkjueh-wbahek vjo.j,bkj,fc cflfw [lt,f cbuyfkbc ufhlfmvyf wbahek 

cf[tib& 

uflfwtvbc ht;bvib cfbyajhvfwbj wbahekb cbuyfkb^ hjvtkbw ajhvbhlt,f CPU 

ghjwtcjhib vbtojlt,f utythfnjhc^ cflfw vbbqt,f vjlekbht,ekb cbuyfkb& tc 

erfyfcrytkb uflftwtvf afpeh vjlekfnjhc^ [jkj itvltu itvhtdc& itvhtdbc 

ufcfcdktkblfy cbuyfkb ufbdkbc cbv'kfdhbc vf'kbtht,tkc^ pjkeh abknhc lf 

vbtojlt,f fyntyfc& 
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abzehb hflbjntktajybc wbahekb kjubrehb yfobkb itlut,f wbahekb 

cfcbuyfkj ghjwtcjhbc CPU^ vt[cbtht,bc^ cffh[j rjlthb-ltrjlthbc^ fyfkjueh-

wbahekb ufhlfvmvytkt,bcf lf lbcgktbcfufy& 

 

18& cfntktajyj rjvenfwbbc ghbywbgt,b 

18&1& pjuflb wyj,t,b 

 

 cfntktajyj rjvenfwbbc ghjwtcib duekbc[vj,s jgthfwbt,bc thsj,kbj,fc^ 

hjvkt,bw cfzbhjf itvfthst,tkb nhfmnbc ofhvjcfmvytkfl& rjvenfwbf [jhwbtklt,f 

cfrjvenfwbj rdfy't,ib^ hjvkbc itvflutykj,fib itlbc cfrjvenfwbj cbcntvf lf 

vfhsdbc vjo.j,bkj,f (yf[& 37)& 

 

 

 

 

 

 

 

 

 

 

 

 

 cfrjvenfwbj cbcntvf ofhvjflutyc cfrjvenfwbj [tkcfo.jt,bc thsj,kbj,fc^ 

hjvtksf cfiefkt,bsfw [jhwbtklt,f cbcntvfib xfhsekb [fpt,bc (itcfcdktkt,bc lf 

ufcfcdktkt,bc) thsvfytssfy itthst,f& rjvenfwbbc cbcntvbc itcfcdktkt,cf lf 

ufcfcdktkt,ib xfhsekbf itvfdfkb lf ufvfdfkb [fpt,bc rjvgktmnt,b ([r)^ hjvkt,bw 

fchekt,ty itthst,bc lfv.fht,bc ghjwtcsfy lfrfdibht,ek hbu aeymwbt,c& fqybiyekb 

rjvgktmnt,bc ufhlf^ ufcfcdktkt,ib bhsdt,f cfcfluehj rjvgktmnt,b (cr)&  

 cfrjvenfwbj cbcntvf [fcbfslt,f ntdflj,bs^ hjvtkbw ufybcfpqdht,f vfcib 

xfhsekb itvfdfkb N lf ufvfdfkb M [fpt,bc hbw[dbs& vfhsdbc vjo.j,bkj,bc 

itvflutykj,fib itlbc fgfhfnehf vfhsdbc byajhvfwbbc vbcfqt,fl lf uflfcfwtvfl& 

ufvj'f[t,ekb f,jytynbc yjvhbc cfae'dtkpt vfhsdbc vjo.j,bkj,f vfhsfdc itcf,fvbc 

tktvtynt,c cfrjvenfwbj cbcntvfib^ hbc itltuflfw [jhwbtklt,f itthst,f itcf,fvbc 

itcfcdktkcf lf ufcfcdktkc ijhbc& 

 cfrjvenfwbj rdfy'bc vjo.j,bkj,bc itvflutykj,fib fuhtsdt itlbc [fpt,bc 

it.dfybcf lf ufvj.dfybc vjo.j,bkj,t,b (rhjcb)^ tk& rdt,bc vjo.j,bkj,t,b lf 

c[dflfc[df cfrjynhjkj [tkcfo.jt,b& 
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 cfrjvenfwbj rdfy't,ib itb'kt,f lfv.fhltc itvltub cf[bc itthst,t,b% 

- ibufcfcfluehj^ hjltcfw itthst,f v.fhlt,f vjwtvekb cfluehbc f,jytynt,c ijhbc* 

- ufvfdfkb^ hjltcfw itthst,f v.fhlt,f vjwtvekb cfluehbc f,jytynbc bybwbfnbdbs 

c[df cfluehbc f,jytynsfy itvfthst,tkb [fpbc cfiefkt,bs* 

- itvfdfkb^ hjltcfw itthst,f v.fhlt,f vjwtvekb cfluehbc f,jytynsfy c[df 

cfluehblfy itvfthst,tkb [fpbs vjcekb ufvj'f[t,bc vb[tldbs* 

- nhfypbnekb^ hjltcfw vjwtvek cfluehib [lt,f jhb itvfthst,tkb [fpbc 

thsvfytssfy itthst,f^ hfsf thsvfytsc lferfdibhlyty c[df jhb cfluehbc 

f,jytynt,b* 

cfrjvenfwbj rdfy't,bc lf cflueht,bc rkfcbabrfwbf [lt,f itvltub 'bhbsflb ybiyt,bc 

vb[tldbs% 

- ufvj'f[t,bc vjvcf[eht,bc vtsjlbc vb[tldbs ([tkbc^ fdnjvfnehb lf 

yf[tdhflfdnjvfnehb)* 

- lfybiyekt,bc vb[tldbs (mfkfmbc^ cfmfkfmsfijhbcj^ cjakbc^ lfotct,ekt,bc)* 

- ufvj.tyt,ekb cfrjvenfwbj vjo.j,bkj,bc vb[tldbs (ltrfleh-,b]ehb^ 

rjjhlbyfnekb^ rdfpbtktmnhjyekb^ tktmnhjyekb)* 

- ntdflj,bc vb[tldbs (vwbht^ cfiefkj lf lblb ntdflj,bc)* 

 

18&2& [tkbs rjvenfwbbc ghbywbgb 

 

 ntktajybc cfluehbc lfybiyekt,ff ufyf[jhwbtkjc cff,jytynj [fpt,bc 

itthst,f f,jytynt,c ijhbc kfgfhfrbc gthbjlib& fvbcfsdbc cfzbhjf .jdtkb 

ntktajybc fgfhfnb itethsltc ntktajybc cfluehc jhcfltybfyb [fpbs (yf[& 38)& 
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[tkbc ntktajybc cfluehib f,jytynt,c ijhbc itthst,fc fv.fht,c 

ntktajybcnb cgtwbfkehb vjo.j,bkj,bc - rjvenfnjhbc cfiefkt,bs& rjvenfnjhib 

.jdtkb f,jytynb sfdlt,f ,elbs lf ufvj'f[t,bc yfsehbs (uy)& ths rjvenfnjhib 

itb'kt,f xfbhsjc fcb lf vtnb f,jytynbc [fpb& 

 f,jytynt,c ijhbc itthst,bc lfv.fht,f [jhwbtklt,f itvltuyfbhfl& lfdeidfs 

gbhdtk f,jytync cehc lferfdibhltc vtjht f,jytync& bub vj[cybc vbrhjntktajyc 

fgfhfnblfy lf rjvenfnjhpt fbyst,f vbcb ufvj'f[t,bc yfsehf (uy)& ntktajybcnb 

itfvxytdc hf ufvj'f[t,bc cbuyfkc fbqt,c ths-thsb pjyhbc o.dbkbc ufvjcfrbs[ 

intgctkc (uci)^ vjfsfdct,c ufvjv'f[t,tkb f,jytynbc ,eltib lf vbrhjntktajybs 

(cmtvfpt yfxdtyt,b fh fhbc) ufvjrbs[fdc f,jytync& itbn.j,c hf ufvjcf'f[t,tkb 

f,jytynbc yjvthc^ ntktajybcnb bvfdt pjyhbc o.dbkbc ufvjcf'f[t,tk intgctkc (uvi)^ 

vjfsfdct,c ufvjcf'f[t,tkb f,jytynbc ,eltib lf ufupfdybc ufvj'f[t,bc ltyc 

ntktajybc fgfhfnib& 

 fvhbufl^ rjvenfnjhpt pjyhbc o.dbkbc vtidtj,bs [jhwbtklt,f f,jytynt,bc 

itthst,f& kfgfhfrbc lfvsfdht,bc itvltu rjvenfnjhpt vbbqt,f cfsfyflj cbuyfkb lf 

ntktajybcnb ufvjbqt,c intgctkt,c ,eltt,blfy& 

 ntktajybc fgfhfnt,bc vcufdcfl fhct,j,c flubkj,hbdb ,fnfhtbc lf 

wtynhfkehb ,fnfhtbc cbntvbc ntktajybc cflueht,b lf rjvenfnjht,b& vfs ijhbc 

eahj ufdhwtkt,ekbf wtynhfkehb ,fnfhtbc cbntvbc rjvenfnjht,b& 

  

18&3& fdnjvfnehb rjvenfwbbc ghbywbgb 

 

 fdnjvfneh ntktajybc cfluehib (fnc) itthst,f f,jytynt,c ijhbc v.fhlt,f 

fdnjvfnehfl^ cfrjvenfwbj [tkcfo.jt,bc cfiefkt,bs^ hjvtksf vjmvtlt,fc vfhsfdc 

vvfhsdtkb vjo.j,bkj,f& yf[& 39 yfxdtyt,bf ,b]ehb cbcntvbc fnc-bc cmtvf& .jdtkb 

cff,jytynj [fpb cfluehib ethslt,f bylbdblefkeh v't,ytkc (v) C1  rjyltycfnjhbc 

ufdkbs lf tktmnhj vfuybnc (tv)& ufhlf fvbcf bub vhfdfk]thflfl xfhsekbf .dtkf 

v't,ytkbc itcf,fvbc rjynfmnt,ib& 

 .jdtk f,jytync ntktajybc fgfhfnbc ufhlf^ elufc ufcfqt,b (u) lf C   

rjyltycfnjhb velvbdb lf wdkflb ltyt,bc ufcf.jafl& 

 dsmdfs^ f,1 f,jytync cehc lferfdibhltc f,5 f,jytync& vfiby bub ufcfqt,bs (u) 

[es]th ithsfdc lf ufyhsfdc tv1 tktmnhjvfuybnbc ohtlc& tktmnhjvfuybnb vbbqt,c 

[es bvgekcc lf[es]th vbbpblfdc lf feidt,c qepfc&  

 v't,ytkbc vecb (]fuhbcb) v1 cfo.bcb vlujvfhtj,blfy uflfdf vt-5 vlujvfhtj,fib& 

fvhbufl^ f,jytynt,c ijhbc itbmvyt,f cfkfgfhfrj ohtlb% f,jytynbc f,1 ntktajybc 

fgfhfnb^ C, cff,jytynj [fpb^ C1, v't,ytkbc v1 vt[est vlujvfhtj,f^ vhfdfk]thflb 

dtkbc vt-5 cfltyb^ f,jytynbc f,5 ntktajybc fgfhfnb& 
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kfgfhfrbc lfvsfdht,bc itvltu v't,ytkbc v1 tktmnhjvfuybnib bupfdyt,f 

lfvfnt,bsb bvgekct,b (vfhsdbc vjo.j,bkj,blfy) vecbc cfo.bc vlujvfhtj,fib 

vjcf.dfyfl&  

 ufy[bkekb evfhnbdtcb fnc-bc cmtvf cfiefkt,fc b'ktdf ofhvjlutyf dbmjybjs 

f,jytynt,bc fdnjvfnehb itthst,bc ghbywbgbc itcf[t,&   

   

18&4& cfrjvenfwbj rdfy'bc fut,bc vtsjlt,b 

 cfrjvenfwbj cbcntvbc lf vfhsdbc vjo.j,bkj,bc hfwbjyfkehb fut,f 

cfiefkt,fc b'ktdf fbujc cfrjvenfwbj rdfy'b vbybvfkehb lfyf[fh]t,bs lf vfc 

uffxyltc vbybvfkehb lfyfrfhut,b^ t&b& epheydtk.jc vjs[jdybkb vjvcf[eht,bc [fhbc[b& 

cfrjvenfwbj rdfy't,b thsvfytsbcfufy ufyc[dfdlt,bfy itcfcdktkt,bcf lf ufcfcdktkt,bc 

hfjltyj,bs^ ufvj.tyt,ekb cfrjvenfwbj tktvtynt,bc nbgbc vb[tldbs^ cfrjvenfwbj 
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rdfy'ib fh[t,bc lf.jabc vb[tldbs& tk& r$u-ib 'bhbsflfl ufvjb.tyt,f fh[t,bc lf.jabc 

3 vtsjlb% cbdhwekb^ cb[ibhekb lf lhjbsb& 

 fh[t,bc lf.jabc cbdhwekb vtsjlbc lhjc fh[t,b ufykfult,bfy cbdhwtib lf 

vfsb uflfwtvf [lt,f cbdhwekb rjvenfnjhbc cfiefkt,bs& fh[t,bc cb[ibhekb 

lf.jabc lhjc [lt,f fh[t,bc ufykfut,f cb[ibhtt,bc vb[tldbs uflfvwtv v[fhtc^ [jkj 

vbvqt, v[fhtc [lt,f fh[t,bc uflf.dfyf lf,fk cb[ibhtpt& fh[t,bc lhjbsb lf.jabc 

lhjc [lt,f uflfcfwtvb byajhvfwbbc uflf.dfyf lbcrhtnek ajhvfib^ fqybiyek 

ajhvfib vfsb uflfwtvf^ rjvenfwbf lf vbvqt, vjo.j,bkj,fib ereufhlfmvyf& 

 cfrjvenfwbj rdfy'b pjuflfl itlut,f thsvfytssfy vbvltdhj,bs xfhsekb 

hfvjltybvt yfobkbcfufy (yf[& 40)& 

 

 

 

 

 

 

 

 

 

 

 yf[& 40-pt vjwtvekb cfrjvenfwbj rdfy'b itbwfdc 3 yfobkc& gbhdtk yfobkib 

[lt,f N bylbdblefkehb [fpt,bc uflf.dfyf V1 rjktmnbehb vjvcf[eht,bc [fpt,ib& vt-

2 yfobkib [lt,f c[dflfc[df hfjltyj,bc [fpt,bc ithtdf^ [jkj vt-3 yfobkib [lt,f 

V2 [fpt,bc uflf.dfyf eahj vtn M  [fpt,ib&  

 't,ybc cfat[eht,b itlut,bfy cfrjvenfwbj ,kjrt,bcfufy& cfrjvenfwbj ,kjrb 

tojlt,f vjo.j,bkj,fc^ hjvtkibw itcfcdktkt,c uffxybfs 1 fy hfvjltybvt cfthsj 

ufcfcdktkb& 

 yf[& 41-pt vjwtvekbf cfrjvenfwbj ,kjrb^ hjvtkbw itlutybkbf K c[dflfc[df 

cfrjvenfwbj vjo.j,bkj,bcfufy& 
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 cfrjvenfwbj ,kjrt,b [fcbfslt,bfy itcfcdktkt,bc hbw[dbs N, ufcfcdktkt,bc 

hbw[dbs M, vbqotdflj,bs D (vbqotdflj,f tojlt,f ufcfcdktkt,bc hfjltyj,fc^ 

hjvtksfyfw itb'kt,f vbthsltc itcfcdktkb)^ ufvnfht,kj,bs (ths cfrjvenfwbj 

othnbkib ufvnfht,bc hfjltyj,bs) lf lfyfrfhut,bs& 

 cfrjvenfwbj ,kjrt,bc fcfut,fl b.tyt,ty 4 nbgbc cfrjvenfwbj tktvtync& 

cfrjvenfwbj tktvtynb fqbybiyt,f (n × m), cflfw n-itcfcdktkt,bf^ m - ufcfcdktkt,b& 

 1& cfrjvenfwbj tktvtynb (1 × 1) ofhvjflutyc evfhnbdtc vjo.j,bkj,fc 1 

itcfcdktkbs lf 1 ufcfcdktkbs (yf[& 42)& 
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18&5& cfrjvenfwbj ,kjrt,bc fut,bc vtsjlt,b 

 

cfrjvenfwbj [tkcfo.jt,bc ufhrdtekb otcbs ufthsbfyt,bs^ itb'kt,f vbdbqjs 

cfrjvenfwbj ,kjrt,b^ hjvkt,cfw uffxybfs ufhrdtekb cnhemnehekb gfhfvtnht,b&  

cnhemnehek gfhfvtnht,ptf lfvjrblt,ekb cfrjvenfwbj ,kjrbc vbth 

ufnfht,ekb lfndbhsdf lf lfyfrfhut,b^ hjvkt,cfw itb'kt,f /mjyltc flubkb 

itthst,bc lfv.fht,bc lhjc& 

cfrjvenfwbj ,kjrt,bc fut,bcfc f[ltyty itcfcdktkt,bc ufthsbfyt,fc^ 

ufcfcdktkt,bc ufthsbfyt,fc^ cfrjvenfwbj ,kjrt,bc vbvltdhj,bs xfhsdfc lf c[d& 

fctdt b.tyt,ty cfrjvenfwbj ,kjrt,bc chek fy fhfchek vbqotdfl xfhsdfc& 

cfrjvenfwbj ,kjrc^ cflfw itcfcdktkc fmdc .dtkf ufcfcdktksfy vbthst,bc 

cfiefkt,f^ chekvbcfodljvb tojlt,f& obyffqvltu itvs[dtdfib vbbqt,f 

fhfchekvbcfodljvb cmtvf& 

yf[& 43-pt ufvjcf[ek cmtvfpt yfxdtyt,bf ,kjrt,bc vbqt,f jhb c[dflfc[df 

cfrjvenfwbj tktvtynbc ufvj.tyt,bs 

 

 

 

 

 

 

 

 

 

 
 

yf[& 44-pt yfxdtyt,bf ,kjrt,bc fut,f cfrjvenfwbj tktvtynt,bc ufcfcdktkt,bc 

ufthsbfyt,bs 
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cfrjvenfwbj ,kjrib^ hjvtkbw vbbqt,f ufcfcdktkt,bc ufthsbfyt,bs^ bphlt,f 

itcfcdktkt,bc hfjltyj,f& cfrjvenfwbj ,kjrc^ cflfw itcfcdktkcf lf ufcfcdktkc 

ijhbc fhct,j,c v[jkjl 1 cfrjvenfwbj othnbkb^ thshujkbfyb cfrjvenfwbj ,kjrb 

tojlt,f& 

pju itvs[dtdfib cfzbhjf itbmvyfc cfrjvenfwbj ,kjrb itcfcdktkt,bcf lf 

ufcfcdktkt,bc ufthsbfyt,bs (yf[& 45)& fctsb cfrjvenfwbj ,kjrt,b ufvjb.tyt,f bcts 

cbcntvt,ib^ cflfw cfzbhjf ufbpfhljc cfbvtlj,f& fv itvs[dtdfib thsb cfrjvenfwbj 

tktvtynbc lfpbfyt,bcfc itthst,f v.fhlt,f vt-2 cfrjvenfwbj tktvtynbs& 

 

 

 

 

 

 

 

 

 

 

fmfvlt ufy[bkek cfrjvenfwbj ,kjrt,ib itthst,f v.fhlt,f thsb cfrjvenfwbj 

othnbkbc ufvj.tyt,bs& fvbnjv fcts cmtvt,c thshujkbfyc eojlt,ty& evfhnbdtcb 

thshujkbfyb ,kjrbf rjvenfnjhb^ hjvtkbw ofhvjflutyc thshujkbfy chekvbqotdfl 

cfrjvenfwbj vjo.j,bkj,fc& 

cfrjvenfwbj ,kjrt,b itb'kt,f itdmvyfs cfrjvenfwbj tktvtynt,bc vbvltdhj,bs 

xfhsdbs& fv itvs[dtdfib thsb cfrjvenfwbj tktvtynbc ufcfcdktkb ethslt,f vtjhbc 

itcfcdktkc& yf[& 46-pt vjwtvekbf cfrjvenfwbj cmtvf^ cflfw ufvj.tyt,ekbf (1 × m) 

cfrjvenfwbj tktvtynt,b^ itthst,ekyb vbvltdhj,bs& fcts cfrjvenfwbj ,kjrib 

bphlt,f itcfcdktkt,bc vbqotdflj,f ufcfcdktkt,sfy& gbhdtk cfrjvenfwbj 

vjo.j,bkj,fc eojlt,ty A hujkc^ [jkj vtjhtc - B hujkc& vfs ijhbc 

itvfthst,tk [fpt,c iefktlehb [fpt,b tojlt,fs lf fqbybiyt,f V fcjsb& 

cfrjvenfwbj ntmybrfib pju]th ufvjb.tyt,ty 3^ 4 lf vtn hujkbfy ,kjrt,c& 
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18&6& wbahekb rjvenfwbbc ghbywbgb 

 

wbahek cbcntvt,ib cfkfgfhfrj cbuyfkt,bc uflfcfwtvfl cfzbhjf vfsb wbahek 

ajhvfib ufhlfmvyf cfvb jgthfwbbc itchekt,bs% 

 1& lbcrhtnbpfwbf* 

 2& rdfynbht,f* 

 3& rjlbht,f& 

 brv - 30/32 wbahekb uflfwtvbc cbcntvfib ufsdfkbcobyt,ekbf 30 cfkfgfhfrj 

fh[b (f1-f15) lf (f17-f31)^ thsb fh[b (f16) cbuyfkbpfwbbcfsdbc (cf[fpj lf vfhsdbc 

cbuyfkt,bc uflfwtvf) lf thsb fh[b (f 0) cbymhjybpfwbbcfsdbc& 

byajhvfwbf^ hjvtkbw uflfbwtvf brv cbcntvbs ajhvbhlt,f uflfvwtv cfluehib 

thsbfy wbahek cbuyfkfl& vbvqt, cfluehib [lt,f fv cbuyfkbc ufvjwyj,f^ ufyfobkt,f 

lfybiyekt,bc vb[tldbs& 

sbsjtekb fh[bc bynthdfkbc [fyuh'kbdj,ff 3^9 vrov& .jdtk fh[ib sfdclt,f 8 

cbv,jkjcfufy itvlufhb thsb rjlehb cbn.df& 

 

 

 

 

 

 

 

 

 

 

 

 vjwtvekb wbrkbc lbfuhfvblfy xfyc^ hjv wfkrtekb fh[t,bc rjlehb cbn.dt,b 

(cbv,jkjt,b) uflfbwtvbfy thsvfytsbc vb.jkt,bs eo.dtnfl& fqybiyekbc ufvj 

rjvenfwbbc cbcntvt,ib brv-bs cfzbhjf ufy[jhwbtkltc nfmnehb lf wbrkehb 

cbymhjybpfwbf& 

thscf[tkf lhjbsb fh[t,bc rjvenfwbf itcf'kt,tkbf itvltub cmtvbs (yf[& 48)& 
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tktmnhekb rjynfmnbc vfhsdf [jhwbtklt,f bvgekcehb vbvltdhj,bs^ hjvtkbw 

ittcf,fvt,f fvf se bv lhjbs fh[c (vfufkbsfl pi-c)&  

fvudfhfl^ tr-bc ufdkbs byajhvfwbbc uflfwtvf itcf'kt,tkbf v[jkjl ufvfdfkb lf 

itvfdfkb wbahekb vfthst,tkb [fpt,bc thscf[tkf lhjbs fh[t,c ijhbc& fcts 

rjvenfwbfc tojlt,f lhjbsb fh[t,bc cbdhwbsb rjvenfwbf& 

fctsb rjvenfwbbc lhjc itb'kt,f flubkb /mjyltc ibyfufy ,kjrbht,t,c^ hfw 

bodtdc lfyfrfhut,c& fvfc tmyt,f flubkb bv itvs[dtdfib se vjs[jdybkb vbvfhsekt,bc 

wv[-ib fh fqvjxylt,f sfdbceafkb lhjbsb fh[b^ hjvkbc ufvj.tyt,bsfw eylf 

lfv.fhltc itthst,f& 

 

 

 

 

 

 

 

 

 

ibyfufyb ,kjrbht,bc sfdblfy fcfwbkt,kfl cfzbhjt,bc itvs[dtdfib itb'kt,f 

itvfdfk wv[-ib ufy[jhwbtkltc byajhvfwbbc ofyfwdkt,f ufvfdfkb wv[-c c[df lhjbs 

fh[ib (gjpbwbfib) rjvenfwbbc fcts cf[tc tojlt,f lhjbsb rjvenfwbf& byajhvfwbbc 

ofyfwdkt,f lhjbc thsb gjpbwbblfy vtjhtib eylf ufy[jhwbtkltc uflfwtvbc jhbdt 

vbvfhsekt,bs& 
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wv[1-bc i fh[bc itthst,bcfc wv[2-bc j fh[sfy (j>i) cfkfgfhfrj cbuyfkb^ hjvtkbw 

uflfbwtvf wv[1-bc i fh[ib lf.jdylt,f (j-i)τ lhjbs lf vj[dlt,f wv[2-bc j lhjbs fh[ib& 

bvfdlhjekfl cfkfgfhfrj cbuyfkb uflfwtvekb wv[2-bc j fh[ib lf.jdylt,f (v+i-j)τ 

lhjbs lf vj[dlt,f wv[1-bc i fh[ib& (v- ths wbrkib lhjbsb fh[sf hbw[dbf^ τ - 

thsb fh[bc bynthdfkbc [fyuh'kbdj,f)& fvudfhfl^ fv itvs[dtdfib gbhlfgbh lf ere 

vbvfhsekt,bs byajhvfwbf uflfbwtvf c[dflfc[df wbrkib& 

lhjbsb rjvenfwbbc ghbywbgb yfxdtyt,bf yf[& 51& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

fcts vjo.j,bkj,fib sbsjtek lhjbs fh[c uffxybf lfv[cjvt,tkb vjo.j,bkj,f 

lv1-lvv, hjvkt,bw bvfhst,bfy vfspt vbvfuht,ekb p1-pv  bvgekcehb sfyvbvltdhj,bs 

tktmnhjyekb rjynfmnbc ufdkbs tr1-trv rjynfmnt,pt vfhsdbc vjo.j,bkj,blfy 

vbtojlt,f  vjs[jdybkb  fh[t,bc yt,bcvbthb sfyvbvltdhj,t,b& [fpbc  

i-ehb fh[blfy itvjcekb byajhvfwbf (rjlehb cbn.df) xfbotht,f fv fh[bc lvi  

lfv[cjvt,tk vjo.j,bkj,fib& 

se ufvfdfk wbahek vfthst,tk [fpib (uwv[) fh fqvjxylf sfdbceafkb ufvfdfkb i 

fh[b^ vfiby  vv vj't,ybc  yt,bcvbth  sfdbceafk  fh[c  (vfufkbsfl v-c) lf 

utythfnjhblfy tr′i   rjynfmnc vbfodlbc v fh[bc bvgekceh sfyvbvltdhj,fc& fvbc 

itltufl byajhvfwbf lvi-lfy ofbrbs[t,f v ufvfdfkb fh[bc lhjbs bynthdfkib& fvudfhfl^ 

[jhwbtklt,f rjvenfwbf fhfthscf[tkf itvfdfk lf ufvfdfk fh[t,c ijhbc& 
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19& ntktrjveybrfwbbc vjvcf[eht,bc sfyfvtlhjdt cf[tt,b 

 

sfyfvtlhjdt gbhj,t,ib^ nhflbwbekb rfdibhuf,vekj,bc cfiefkt,t,sfy thsfl 

vstk vcjakbjib^ ufxylf vjs[jdybkt,f r$u-bc f[fk gthcgtmnbek cf[tt,pt^ 

hjujhbwff cfntktajyj lf tktmnhjyekb ajcnf^ cfwyj,fhj rfdibhb (dbltjntmcb) lf 

cfwyj,fhj vjo.j,bkj,f (ntktntmcb)^ hflbjufvj'f[t,t,b^ rjcvjcehb lf cfrf,tkj 

ntkt[tldf lf f& i&^ hfcfw [tkb iteo.j tktmnhjybrbc^ rfdibhuf,vekj,bcf lf 

ufvjsdkbsb ntmybrbc cohfavf ufydbsfht,fv& 

rfdibhuf,vekj,bc nhflbwbekb cfiefkt,t,b lf vjvcf[eht,bc f[fkb cf[tt,b^ 

fv;fvfl ofhvfnt,bs lf vskbfyfl epheydtk.jaty vjcf[ktj,bcf lf ufydbsfht,ekb 

mdt.yt,bc cfdhtodtkj cfofhvjt,bc vjs[jdybkt,t,c .dtkf cf[bc byajhvfwbbc 

uflfwtvbcf lf lfveifdt,bcfsdbc^ hjujhbwff% cfkfgfhfrj^ ljrevtynfkehb^ vfymfyehb^ 

dbpefkehb lf f& i&  

 

19&1& rfdibhuf,vekj,bc dbltjcfntktajyj cfvcf[ehb 

 

dbltjrfdibhuf,vekj,bc gjntywbfkehb vjv[vfht,kt,bc ufvjrbs[dbcf lf 

rdktdbc cfae'dtkpt lflutybkbf^ hjv vbcb ufvj.tyt,bcfsdbc fhct,j,c 'bhbsflfl jhb 

vbptpb% 

 1& ufvjv'f[t,tkb trhfypt [tlfdc ufvjcf'f[t,tkb f,jytynbc ufvjcf[ekt,fc^ hfw 

fev]j,tct,c acbmjkjubeh tatmnc& 

 2& ufvjcf[ekt,f vybidytkjdyfl fvfqkt,c @hsekb# kfgfhfrbc tatmnehj,fc^ 

b'ktdf cfiefkt,fc ltvjycnhbht,f ufertsjs yf[fpt,c^ cmtvt,c lf c[df& 

vjv[vfht,tkb dbltjntktajybc vjvcf[eht,bcfufy fh s[jekj,c ufvjcf[ekt,bc 

cohfa wdkbkt,fc^ hjujhw tc fhbc rbyjib fy ntkt[tldfib^ vfuhfv vbcsdbc 

fewbkt,tkbf athb lf trhfybc afhsj ajhvfnb& 

dbltjntktajyvf eylf epheydtk.jc .dtkf bc cfertstcj vbqotdf lf sdbct,f^ hfw 

fmdc ntktdbpbfcf lf cfntktajyj rfdibhuf,vekj,fc& 

sfyfvtlhjdt gbhj,t,ib rfdibhuf,vekj,bc ofv.dfyvf rjvgfybt,vf lfbo.tc ofhvjt,f 

vhfdfkaeymwbehb rjvgktmnt,bcf^ hjvkt,cfw uffxybfs vjyfwtvt,bc ,fpf^ vjybnjhb^ 

dbltjntktajyb lf vbrhjghjwtcjhekb ,kjrb^ hjvkt,bw itb'kt,f b.jc cfcfhut,kj 

bycnhevtynb lbcgtxtht,bc^ rjycnhemnjht,bc lf c[df cgtwbfkbcnt,bcfsdbc& 

dbltjntktajyb fv;fvfl afhsjl ufvjb.tyt,f dbltjrjyathtywrfdibht,bc 

epheydtkcf.jafl& 
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19&2& @dbltjntmcbc# cfvcf[ehb (cfwyj,fhj rfdibhuf,vekj,f) 

 

dbltjntmcbc cfvcf[ehbc lfybiyekt,ff bylbdblefkehb wyj,t,bc ufwtvf^ 

cfntktajyj mctkbc f,jytynt,bc^ byajhvwtynhib vjs[jdybc itcf,fvbcfl& wyj,t,bc 

vbqt,f f,jytynbc vbth [lt,f lbfkjueh ht;bvib^ lbfkjub [jhwbtklt,f 

dbltjntmcnbc nthvbyfkbc (ltrjlthbc) cfiefkt,bs^ ntmcnb xylt,f ntktdbpjhbc 

trhfypt& 

itrbs[dbc cbuyfkbc uflfwtvf [lt,f cbxmfhbs 75 ,bnb$ov^ [jkj gfce[b     1200 

,bnb$ov f,jytynbc cfntktajyj [fpbs& byajhvfwbbc vbvojlt,kt,b itb'kt,f b.dyty 

cfvtwybthj lf cfhtrkfvj byajhvfnjht,b& vjyfwtvt,bc ,fyrib vbvojlt,kt,bc vbth 

ufvj.tyt,ekbf 100-lfy 10000 udthlfvlt& ltrjlthb fthsbfyt,c ntktajyc lf 

ntktdbpjhc dbltjntmcbc nthvbyfkib& 

ltrjlthc fmdc fkafdbnehb wbahekb rkfdbfnehf^ ghjwtcjhb^ vf[cjdhj,f^ 

vjltvb^ ybiybc utythfnjhb& dbltjntmcbc cfvcf[ehb fhbc cfmfkfmsfijhbcj& 

@dbltjntmcb#^ tktmnhjyekb wyj,fhbc aeymwbbc ufhlf^ epheydtk.jac 

cfpjufljt,bc fmnbeh byajhvfwbek vjvcf[eht,fc& 

@dbltjntmcc# ite'kbf ntmcnt,bc ufwdkf f,jytynt,c ijhbc ghbywbgbs 

@sbsjtekb-sbsjteksfy#^ @vf[cjdhj,blfy-vf[cjdhj,fib#& @dbltjntmcbc# cfvcf[ehc 

ite'kbf itfchekjc tktmnhjyekb ajhvbc vjvcf[eht,f cfntktajyj mctkib^ hjwf 

udfmdc vskbfyb ntktajybpfwbf&  

 

19&3& cfvcf[ehb @ntktmcb# (ntktvjvcf[eht,f) 

 

fqybiyekb cfvcf[ehbc ufydbsfht,bc ntyltywbf lfvjrblt,ekbf fhct,ekb 

fyfkjuehb cfntktajyj mctkbc itvzblhjdt,bc itcf'kt,kj,fpt& ntktmcbc cfvcf[ehbc 

jhufybpt,bcfsdbc fhct,ekb cfntktajyj mctkbc tmcgkefnfwbf eylf [jhwbtklt,jltc 

34-46r/w cb[ibhbc lbfgfpjyib& 

 ntktmcbc cfvcf[ehbc aeymwbff% vjyfwtvt,bc uflfwtvf^ hjvtkbw ufvj.dfybkbf 

lbcgktbpt^ f,jytynt,bcfsdbc lbcnfywbehfl c[dflfc[df cf[bc ufpjvdt,bc xfnfht,f^ 

j,btmnt,bc ntktvfhsdf^ vfsb vjo.j,bkj,t,bc htuekbht,bs& 

cfvcf[ehb cfiefkt,fc b'ktdf rjveyfkehb vjvcf[eht,bc cfvcf[eht,vf fofhvjjy 

tktmnhjtythubbc^ ufpbc^ o.kbc vhbw[dtkt,bc xdtyt,t,bc fqhbw[df& epheydtk.jc 

lfwdbc^ fdfhbekb^ cfvtlbwbyj cbuyfkbpfwbbc cbuyfkt,bc vfhsdf cgtwbfkehb 

uflfvojlt,bc cfiefkt,bs& cgtwcfvcf[eht,bc ufvj'f[t,bcfsdbc ufsdfkbcobyt,ekbf 

ufvj'f[t,bc qbkfrb ntktajypt& 
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19&4& @ ntktntmcnb# (cfwyj,fhj vfeo.t,kj,f) 

 

@ntktntmcnbc# cfvcf[ehbc lfybiyekt,ff ntktvf.eht,kt,c vbfojljc cfwyj,fhj 

jgthfnbekb vjyfwtvt,b^ ntktmcbc cfntktdbpbj cbuyfkt,bc itvzblhjdt,bc upbs& 

ntmcnehb itn.j,byt,bc ufvj.jafc^ fhxtdfc^ fofhvjt,c ntktvf.eht,tkb ltrjlthbc 

cfiefkt,bs& ntmcnt,bc ufvjcf[ekt,bc vbqvf [lt,f ntktdbpjhbc trhfypt ht;bvib 

@vjrbs[dfvlt# vjvcf[eht,f& @ntktntmcnb# hbu cfvhtodtkj lf ufydbsfht,ek mdt.yt,ib 

uf[lf hjujhw @tktmnhjyekb ufptsb#&  

 

19&5& cfrf,tkj ntktdbpbbc cfvcf[ehb 

 

cfrf,tkj ntktdbpbbc lfybiyekt,ff ntktvf.eht,kt,bc ljybc fvfqkt,f 

ghjuhfvt,bc hbw[dbc ufphlbcf lf c[dflfc[df cf[bc vjvcf[eht,bc ufafhsjt,bs& 

'bhbsflb ntmybrehb vjyfwtvt,b htukfvtynbht,ekbf cnfylfhnbpfwbbc cfthsfijhbcj 

jhufybpfwbbc vbth& 

cfrf,tkj ntktdbpbbc mctkbc ufydbsfht,f lfvjrblt,ekbf f,jytynt,sfy 

afhsjpjkjdfyb rf,tkt,bc uf.dfyfpt lf sfyfvupfdhekb ntktdbpbbc cfiefkt,t,bc 

lf.tyt,fpt lf vfs thslhjekfl ufvj.tyt,fpt& cff,jytynj vjo.j,bkj,fib itlbc 

ghjuhfvt,bc fvjhxtdbc ,kjrb lf nfhbaekb vhbw[dtkb^ hjvkt,bw epheydtk.jaty 

hfvltybvt fstek ghjuhfvfc& 

fv;fvfl afhsj ufvj.tyt,fc gjekj,c cfntktajyj ghjuhfvt,bc gfrtnt,bc vbojlt,f 

f,jytynfvlt hflbjvtsjlt,bs (11-14) uu/w cb[ibhek lbfgfpjyib& 

 

19&6& afmcbvbkehb rfdibhbc cfvcf[ehb 

 

afmcbvbkeh rfdibhc fmdc egbhfntcj,t,b^ lblb vjwekj,bc byajhvfwbbc uflfwtvbc 

lhjc (ajcnbc lfyf[fh]t,bc itvwbht,f^ itn.j,byt,bc vbnfybc jgthfnbekj,f) bc 

epheydtk.jac [tkyfothb lf uhfabrekb itn.j,byt,bc uflfwtvfc cflfotct,ekt,j 

rfdibhuf,vekj,fib& 

lblb ntdflj,bc afmcbvbkehb wbahekb cbuyfkt,b itvzblhjdt,bc ufdkbs [dlt,f 

cfthsj vjvcf[eht,bc cfntktajyj mctkib&  vbvqt, lf uflfvwtv cfluehc ijhbc 

uflfwtvf vbvlbyfhtj,c 48r,bnb$ov cbxmfhbs& se fh[ib fh uflfbwtvf afmcbvfkehb 

cbuyfkt,b^ vfiby bc ufvjb.tyt,f cfntktajyj kfgfhfrbcfsdbc& itthst,bc lfv.fht,bc 

lhj 4 ov^ kjlbybc lhj 2 ov^ udthlbc ntmcnbc uflfwtvbc [fyuh'kbdj,ff      A4 

ajhvfnbcfsdbc - 19^5 ov (lfvjrblt,ekbf ufvj.tyt,ekb cfntktajyj fh[bc [fhbc[pt)& 

ufvjcf'f[t,tkb f,jytynbc lfrfdt,bc itvs[dtdfib flubkb fmdc ufyvtjht,bs 

ufvj'f[t,t,c& cbcntvbc veifj,bc vfhsdf [lt,f tuv-bs& 
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20&  rjvgbenthekb ntktajybf& bynthytn-ntktajybf 

20&1& rjvgbenthekb ntktajybbc fhcb 

 

rjvgbenthekb ntktajybbc itmvybc 'bhbsflb vbpfybf rjvgbenthekb lf 

cfntktajyj mctkt,bc cfbyajhvfwbj cbdhwtt,bc ufthsbfyt,f& rjvgbenthek lf 

cfntktajyj mctkt,ib byajhvfwbbc vbojlt,f vybidytkjdyfl ufyc[dfdt,ekbf^ hbc 

ufvjw vfsb ufthsbfyt,bcfsdbc cfzbhjf vjo.j,bkj,f^ hjvtkcfw mctkbc 

nthvbyjkjubbs tojlt,f hf,b (шлюз). fvfcsfy^ vjv[vfht,kbc ntktajybc fgfhfnb 

ufvjlbc rjvgbenthbc bynthatbcbc hjkib yfwdkfl nhflbwbekb vjybnjhbcf lf 

rkfdbfnehbcf& 

 

20&2& rjvgbenthekb ntktajybbc 'bhbsflb vbvfhsekt,t,b 

 

rjvgbenthekb ntktajybbc ufydbsfht,bc 'bhbsflb vbvfhsekt,t,bf% 

 - rjvgbenthekb ntktajybf^ hjujhw jabcbc cfntktajyj mctkbc 

ufev]j,tct,bc cfiefkt,f& yt,bcvbthb jabcbc cfntktajyj mctkb fv;fvfl ufht 

rjvgbenthek vfhsdfcsfy vbcfodljvbf cnfylfhnt,bc ,fpfpt& 

 - rjvgbenthekb ntktajybf^ hjujhw ntktajybc fgfhfnt,bc ufev]j,tct,bc 

cfiefkt,f& sfyfvtlhjdt f,jytynbc nf vbthst,ekbf gthcjyfkehb rjvgbentht,bc 

gjhnt,sfy sfyvbvltdhekfl& 

 - ntktajybf^ hjujhw rjvgbentht,bc ufev]j,tct,bc cfiefkt,f& rjvgbenthekb 

ntktajybf^ ofhvjflutyc thsfh[bfyb vjltvbc fknthyfnbdfc& fv cathjib ,jkj 

vbqotdt,blfy ufvjvlbyfhtj,c [vbc^ afmcbvbkehb rfdibhbc lf vjyfwtvsf uflfwtvbc 

vjo.j,bkj,bc byntuhbht,f& 

 - ntktajybf^ hjujhw kjrfkehb mctkt,bc ufev]j,tct,bc cfiefkt,f& vbqotdfl 

bsdkt,f cfkfgfhfrj cbuyfkt,bc ufthsbfyt,bc itcf'kt,kj,f eahj vjwekj,bsb 

(vfufkbsfl^ dbltj) byajhvfwbbc uflfwtvbcfsdbc&  

 - rjvgbenthekb ntktajybbcfsdbc f[fkb ufhybnehbc lfveifdt,f& bvfcsfy 

lfrfdibht,bs^ hjv gthcjyfkehb rjvgbenthb vfublbcff fy uflfcfnfyb - sfylfsfy 

fchekt,ty nf-bc cek eahj ,tdh aeymwbt,c^ cfzbhjf vbybfnehekb ufhybnehf& 

 - [vjdfyb ajcnbc^ tktmnhjyekb ajcnbc lf afmcbvbkehb ajcnbc cfpqdht,c 

ufhts ufcdkf& itn.j,byt,bc ufwdkbc c[dflfc[df ajhvt,b .dtkufyff ufvj.tyt,ekb& 

cfzbhjf itn.j,byt,bc ufwdkbcflvb c[df vblujvt,b - itn.j,byt,bc vfhsdf^ uflfupfdyf^ 

lfveifdt,f lf f&i& 'bhbsflb vbvfhsekt,f - itn.j,byt,bc ufwdkbc thsbfyb cbdhwbc 

itmvyf& 

 - f[fkb SCSA u MVIP cnfylfhnt,bc ,fpfpt cfvhtodtkj cbcntvt,bc fut,f& 

itmvybkbf cfntktajyj cflueht,bc vjltkt,b^ hjvkt,bw veifj,ty thsvfytssfy 

itthst,ekb cek hfvltybvt rjvgbenthbs - fv lhjc trjyjvbf itflutyc vbybvev 90~-c& 
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 - uhfabrekb bynthatbcb rjvgbenthekb ntktajybbc cfiefkt,t,bcfsdbc& 

cfntktajyj cbcntvt,b b'tyty vjv[vfht,kbcfsdbc vj[th[t,ekb rjvgbenthbc 

bynthatbcbc cf[tc^ hfw ffldbkt,c vfs vjvcf[eht,fc& 

 - cbuyfkt,bc wbahekb lfveifdt,bc ufvj.tyt,f& cbuyfkt,bc lfveifdt,bc 

wbahekb vbrhjcmtvt,b^ vjmybkb ghjuhfvekb epheydtk.jabc ufvj.tyt,bc cfiefkt,fc 

b'ktdf& 

 - afmcbvbkehb ufwdkbc itcf'kt,kj,t,bc ufafhsjt,f& f[fkb cnfylfhnt,b^ 

f[fkb vbrhjcmtvt,b^ f[fkb ghjuhfvt,b afmcc uflffmwtdc cfmvbfyb w[jdht,bc^ 

vfhrtnbyubc cfzbhj bycnhevtynfl& 

- cgtwbfkehb gthcjyfkehb rjvgbentht,bc ufvjidt,f& 

 

20&3& ntktajybcf lf rjvgbenthbc byntuhfwbf 

 

 gthcjyfkehb rjvgbenthb lf ntktajyb uf[lf sfyfvtlhjdt cfmvbfyb flfvbfybc 

cfveifj flubkbc ufye.jatkb yfobkb& ntktajybcf lf rjvgbenthbc byntuhfwbfv 

'bhtekfl itwdfkf vfssfy veifj,bc ghbywbgb& byntuhfwbbc ljyt ufvj.tyt,ek 

ntmybreh cfiefkt,fsf cf[tt,ptf lfvjrblt,ekb& 

 lfcfo.bcib rjvgbenthekb mctkt,b lf cfntktajyj cbcntvt,b ufvjb.tyt,jlyty 

c[dflfc[df vbpyt,bcfsdbc% mctkbs uflfbwtvjlf vjyfwtvt,b^ [jkj cfntktajyj 

cbcntvbs - kfgfhfrb& itvltu hjujhw kfgfhfrb^ bct vjyfwtvt,b uflfbwf cfntktajyj 

mctkt,bs fyfkjuehb ajhvbs& cfkfgfhfrj cbuyfkb b.j fyfkjuehb& wbahekb 

vjyfwtvt,b ufhlfbmvyt,jlf fyfkjueh cbuyfkfl vjltvt,bc vtidtj,bs& 

 lhjsf ufyvfdkj,fib cfntktajyj mctkb uflfdblf wbahekpt jgnbrehb 

rf,tkt,bc ufvj.tyt,bs& fv;fvfl cfkfgfhfrj cbuyfkt,b ufhlfbmvyt,f wbahekib 

rjltrt,bc vtidtj,bs^ [jkj vjyfwtvt,b ufhlfmvybc ufhtit uflfbwtvf cfntktajyj 

[fpt,bs& 

 kjrfkehvf mctkt,vf ufybwfltc fyfkjubehb wdkbkt,f& vfsb vtidtj,bs fv;fvfl 

uflfbwtvf hjujhw vjyfwtvt,b^ fctdt c[df cf[bc byajhvfwbt,bw& veknbvtlbbc 

ofhvjij,bs [vf lf dbltj uflfbwtvf rjvgbenthekb mctkt,bs& lfbo.j rjvgbenthekb 

ntktajybbc ufydbsfht,f& 

 mfkfmbc cfntktajyj mctkbc vfthst,tkb [fpt,b itlbfy rjvgbenthekb mctkbc 

cthdthib^ hjvtkbw eylf fqbzehdjc [vbc gkfnbs^ hjvtkbw bveifdt,c cgtwbfkehb 

ghjuhfvbs& 

rjvgbenthekb ntktajybbc vsfdfh rjvenfnjhc ofhvjflutyc fnc-bc cmtvf (yf[& 52) 
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 hjujhw otcb^ fnc-bc f,jytync uffxybf wbahekb fy fyfkjuehb nf^ sevw 

lfvf,fkjt,tk vjo.j,bkj,fc itb'kt,f ofhvjflutyltc afmcb fy gthcjyfkehb 

rjvgbenthb& vjvcf[eht,bc aeymwbt,b ufb.jaf fnc-cf lf cthdthc ijhbc& mfkfmbc 

cfntktajyj mctkbc f,jytynt,blfy byajhvfwbf nhfypbnbs ufbdkbc fnc-c lf 

uflftwtvf mctkbc lfvf,jkjt,tk f,jytynt,c& fv lhjc itb'kt,f cfzbhj uf[ltc 

rjvgbenth-ntktajybc cfiefkt,t,bs vjvcf[eht,fw& fyfkjubehfl [jhwbtklt,f rfdibhb 

ere vbvfhsekt,bs& fcts cbcntvt,ib nhfabrb cbvtnhbekbf^ t&b& itvfdfkb lf ufvfdfkb 

vfthst,tkb [fpt,b lff[kjt,bs thsyfbhbf& 

 

20&4& rjvgbenthekb ntktajybbc ufvj.tyt,bc cathj 

 

rjvgbenthekb ntktajybbc cfiefkt,t,bc ufvj.tyt,fc cfbyajhvfwbj-cfwyj,fhj 

cfvcf[eht,bc fdnjvfnbpfwbbcfsdbc erfdbf vtjht flubkb cfntktajyj kfgfhfrt,bc 

lfveifdt,bc itvltu& sfdbcb aeymwbbc vb[tldbs bub ofhvjflutyc e,hfkj cfwyj,fhj 

cbcntvfc^ hjvtkbw b'ktdf gfce[c v[jkjl thsrbs[sdfpt& rjvgbenthekb ntktajybbc 

cbcntvbc fkujhbsvt,b cfiefkt,fc b'ktdf vybidytkjdyfl ufbpfhljc lf 

ufvhfdfkathjdyltc cfwyj,fhj-cfbyajhvfwbj vjvcf[eht,f^ ufy[jhwbtkltc lbfkjub 

f,jytynsfy lf vj[ltc afcbfyb vjvcf[eht,f& 
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fv aeymwbt,bc itcfchekt,kfl ufvjb.tyt,f itvltub fkujhbsvt,b% 

1& felbjntmcnb& bub vj[th[t,ekbf^ hjltcfw cfzbhjf lblb vjwekj,bc 

byajhvfwbbc vbojlt,f& tc itb'kt,f b.jc% vc[dbk eybdthvfqt,ib fy abhvt,ib cfmjykbc 

byajhvfwbf^ byajhvfwbf vj'hfj,bc ufyhbubc itcf[t,^ ,bktst,bc itcf[t,^ 

sdbsvahbyfdt,bc vjcdkbc lf ofcdkbc itcf[t, lf c[d& 

2& afmcb vjs[jdybs& se f,jytync uffxybf afmcbvbkehb fgfhfnb^ vfc ite'kbf 

fofhvjjc lbfkjub bctsbdt fkujhbsvbs^ hjujhw felbjntmcnib& vj[th[t,ekbf^ 

hjltcfw vjbs[jdt,f thsnbgf byajhvfwbf& vjyfwtvt,bc ,fpfl itb'kt,f ufvj.tyt,ek 

bmyfc tktmnhjyekb rfnfkjut,b^ hjvkt,bw uffxybfs vc[dbk abhvt,c& 

3& rjvgbenthekb ntktajybbc ufvj.tyt,f byajhvfwbbc itrht,bc cbcntvt,ib& 

ufvjb.tyt,f cfntktajyj ufvjrbs[dt,bc xfnfht,bc fdnjvfnbpfwbbcfsdbc& tc itb'kt,f 

b.jc% cjwbjkjubehb^ vfhrtnbyuekb ufvjrdktdf lf c[d& 

4&  jabcbc ntktajybbc fdnjvfnbpfwbf& 'bhbsflb lfybiyekt,ff jabcib 

c[dflfc[df fh[t,bs itvjcekb c[dflfc[df byajhvfwbt,bc ufev]j,tct,f& 

5& afmcb-lfupfdyf& cfzbhjf itn.j,byt,t,bc ufdhwtkt,bcfsdbc lblb hfjltyj,bc 

vbcfvfhst,bc itvs[dtdfib& 

6& [vjdfyb ajcnf& qt,ekj,c ufvj'f[t,t,c f,jytynbc fh.jaybc itvs[dtdfib 

(fdnjvjgfce[bc aeymwbf)& fv lhjc vfc ite'kbf itmvyfc itn.j,byt,t,bc fhmbdb& 

 7& afmc-ajcnf& uffxybf bubdt aeymwbt,b^ hfw [vjdfy ajcnfc - ufcwtvc afmc-

itn.j,byt,fc yt,bcvbth ufht ntktafmcpt fy rjvgbenthbc afmcbvbkt,bs& 

8& byntuhbht,ekb itn.j,byt,f& rjvgbenthib byf[t,f cbcntvfnbpbht,ekb 

itn.j,byt,t,b^ hjvkt,bw c[dflfc[df cf[bsff itvjcekb lf jgthfnbekfl veifj,c 

vfssfy (tktmnhjyekb cfmvbcofhvjt,f)& 

9& cfntktajyj ufvj'f[t,t,bc uflfvbcfvfhst,f& se f,jytynb tkjlt,f pfhc^ 

vfuhfv e[lt,f cfveifj flubkbc lfnjdt,f^ itcf'kt,tkbf itvjcekb ufvj'f[t,t,bc 

uflfvbcfvfhst,f& rjvgbenthib itbnfyt,f ntktajybc yjvht,bc cbf f,jytynbc 

vjcf't,yfl& 

10& ufvj'f[t,t,bc fdnjvfnehb ufyfobkt,f& cbcntvf epheydtk.jac lblb 

hfjltyj,bc ufvj'f[t,t,bc ufyfobkt,fc^ hjvkt,bw thslhjekfl itvjlbfy hfvltybvt 

[fpbs& ghbjhbntnekb yjvht,bc cbbc itcf,fvbcfl fyfobkt,c ufvj'f[t,t,c 

11& fdnjvfnehb vlbdfyb& vfc tojlt,f vlbdybc fdnjvfnbpt,ekb cfveifj flubkb& 

ite'kbf ufyf[jhwbtkjc ptvjs xfvjsdkbkb aeymwbt,b yt,bcvbthb rjv,byfwbbs& 

 

20&5& bynthytn-ntktajybf 

 

 bynthytn-ntktajybfib fhct,j,c rfdibhbc jhb ,fpehb cmtvf& gbhdtk 

itvs[dtdfib rfdibhc fv.fht,ty gthcjyfkehb rjvgbentht,bc vjv[vfht,kt,b^ hjvkt,bw 

fqbzehdt,f veknbvtlbbc lf cgtwbfkehb ghjuhfvekb cfiefkt,t,bs& bcbyb 
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epheydtk.jaty legktmceh cfntktajyj rfdibhc^ cfzbhj cthdbcc lf rjynhjkc& 

cfvjv[vfht,kj rjvgbentht,b itb'kt,f itlbjlyty kjrfkehb mctkbc itvflutykj,fib^ 

uffxylts cfresfhb vbcfvfhsb fylf vbethsltc bynthytnbc mctksfy vjltvbc vtidtj,bs& 

felbjcbuyfkbc ufwbaht,f^ itrevidf lf gfrtnbpbht,f cheklt,f ghjuhfvek-

fgfhfnehekb cfiefkt,t,bs ,uthbsb gkfnt,bc ufvj.tyt,bs ufvupfdybc rjvgbenthpt^ 

[jkj vbqt,ekb cbuyfkbc fqofhvjt,f - vbvqt,bc vfymfyfpt& fctsb cmtvf yfxdtyt,bf  

yf[& 53& bub bsdfkbcobyt,c cgtwbfkehb vhfdfkaeymwbehb vjo.j,bkj,t,bc ufvj.tyt,fc^ 

hjvtkbw cbuyfkt,bc lfveifdt,bc wbahekb ghjwtcjht,bc ,fpfptf fut,ekb& 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 bynthytn-ntktajybbc hf,b pheydtk.jac cfthsj cfhut,kj,bc cfntktajyj 

mctkbc lfrfdibht,fc bynthytnsfy (yf[& 54)& 
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hf,bc lfybiyekt,ff cfkfgfhfrj lf cfcfvcf[ehj fyfkjuehb cbuyfkt,bc  

ufhlfmvyf wbahek sfyvbvltdhj,fl& fv sfyvbvltdhj,blfy bynthytnbc 

ukj,fkehb gfrtnt,bc jhufybpt,f lf vfsb uflfwtvf mctkib lf fuhtsdt gfrtnt,bc 

vbqt,f mctkblfy lf wbahekb cbuyfkt,blfy cfkfgfhfrj lf cfcfvcf[ehj cbuyfkt,bc 

fqlutyf lf fyfkjuehib ufhlfmvyf& ufhlf fvbcf^ vbc aeymwbfib itlbc c[df fvjwfyt,bc 

uflfo.dtnfw^ hjvkt,bw lfrfdibht,ekbf bynthatbct,bc jhufybpt,fcsfy^ cff,jytynj 

cbuyfkbpfwbbc cbuyfkt,bc utythbht,fcf lf ltntmnbht,fcsfy^ cfntktajyj kfgfhfrt,bc 

ht;bvt,bc uflfhsdfcsfy lf f&i&  

 yf[& 55  rfdibhb v.fhlt,f mfkfmbcf lf lfotct,ekt,bc fnc-t,c ijhbc& fvfcsfy^ 
cfrvfhbcbf f,jytynbc ntktajybc yjvhbc wjlyf lf fhf bynthytnbc vbcfvfhsbcf&   
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