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saxelmZRvaneloSi ganxilulia analoguri da cifruli satelevizio 

sistemebis agebis fizikuri safuZvlebi da funqcionirebis principebi. moyvanilia 

samauwyeblo satelevizio sistemis ZiriTadi parametrebis mniSvnelobebi 

gamomdinare vizualuri informaciis mimRebis _ adamianis Tvalis Tvisebebidan. 

ganxilulia sruli satelevizio signalis forma, sixSiruli speqtri da speqtris 

struqtura. Camoyalibebulia kolorimetriis elementebi, romlebic safuZvlad 

uZevs ferad telexedvas. detaluradaa garCeuli Tavsebadi feradi samauwyeblo 

satelevizio sistemebi NTSC,  PAL da  SECAM_3b. 
saxelmZrvanelo Sedgenilia im kursis Sesabamisad, romelic ekiTxeba 

saqarTvelos teqnikuri unuversitetis energetikisa da telekomunikaciis 

fakultetis  “telekomunikaciis” specialobis  studentebsa da magistrantebs. is 

agreTve sasargeblo iqneba dainteresebul mkiTxvelTa farTo wrisaTvis. 

saxelmZRvanelos Tan axlavs CD teqstSi moyvanili feradi ilustraciebis 

failebiT.  

avtori madlobas uxdis  asoc. prof. Ll. feraZes masalis momzadebis 

procesSi gaweuli daxmarebisaTvis. 
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Sesavali 

 

“radioteqnikuri sistemebis” kursis Semadgenel nawils warmoadgens 

“satelevizio sistemebi”. kursis am nawilSi Seiswavleba vizualuri informaciis 

eleqtrokavSiris meTodebiT gadacemis Teoriuli da praqtikuli sakiTxebi. 

mxedvelobis organos _ Tvalis meSveobiT adamiani aRiqvams 80 _ 85% 

informacias gare samyaros Sesaxeb. amitomac odiTgan adamianis goneba dakavebuli 

iyo manZilze xedvis (telexedvis) problemebiT, rac aisaxa mravalricxovan 

zRaparsa Tu miTSi. 

telexedvas safuZvlad udevs sami fizikuri procesi: 

1. optikuri gamosaxulebis gardaqmna eleqtrul signalebad (gardaqmna 

“sinaTle_signali”); 

2. eleqtruli signalebis manZilze gadacema kavSiris arxiT; 

3. miRebuli eleqtruli signalebis kvlav optikur gamosaxulebad gardaqmna 

(gardaqmna “signali_sinaTle”). 

samive fizikuri procesis ganxorcieleba SesaZlebeli gaxda mecxramete  

saukunis damlevs. 1873 wels ingliselma u.smitma aRmoaCina selenis gamtarobaze 

sinaTlis zegavlena _ Sinagani fotoefeqti. 1887 wels h.hercma garegani 

fotoefeqti aRmoaCina, romelic SemdgomSi Seiswavla rusma a.stoletovma (1888 w.) 

da daadgina fotoefeqtis ZiriTadi kanonebi. Sedegad realizebadi gaxda 

“sinaTle_signalis” gardaqmnis procesi. 

pirvelad sadeniani kavSiris xazi gamoiyena eleqtromagnitur telegrafSi 

p.Silingma 1832 wels, xolo radioarxis gamoyenebas kavSirisaTvis safuZveli 

Caeyara 1895 wels, rodesac italielma g.markonim da rusma a.popovma moaxdines 

eleqtromagnituri talRebis registracia. 

1802 wels rusma v.petrovma pirvelad miiRo eleqtruli rkali da eleqtro-

luminiscenturi naTeba. 1874 wels ki a.lodiginma Seqmna varvaris naTura – 

gardamqmneli “signali_sinaTle”. 
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Tavi I   telexedvis ZiriTadi principebi 

 

1.1 telexedvis pirveli proeqtebi da 

  ZiriTadi cnebebi 

telexedvis erT_erTi pirveli cnobili proeqti ekuTvnis amerikel j.keris. 

man 1875 wels Camoayaliba satelevizio sistemis agebis proeqti, romelSic igi 

adamianis Tvalis SuqmgrZnobiare zedapiris – baduris agebis princips iyenebda. 

gadamcem mxares Tavsdeboda e.w. gadamcemi paneli, romelzedac obieqtivis 

meSveobiT proeqtirdeboda obieqtis gadasacemi optikuri gamosaxuleba. gadamcem 

panelze ganlagebuli SuqmgrZnobiare elementebi (gardamqmnelebi 

“sinaTle_signali”) metnaklebad iyvnen ganaTebuli maTze proeqtirebuli 

optikuri gamosaxulebis Sesabamisad. TiToeuli SuqmgrZnobiare elementi (mag., 

fotoelementi) damoukidebeli sadeniT ukavSirdeboda mimReb panelze ganlagebul 

Sesabamis sinaTlis wyaros (gardamqmnels “signali_sinaTle”), romelzedac 

miiReboda gadacemuli gamosaxuleba (nax.1.1).  

 

nax.1.1 

j.keris proeqtSi Camoyalibebulia Tanamedrove telexedvis pirveli 

ZiriTadi principi _ gadasacemi optikuri gamosaxulebis elementebad daSla. am 

elementebs satelevizio gamosaxulebis daSlis elementebi an piqselebi (pixel _  
picture x element) ewodeba. 

gamosaxulebis sasruli raodenobis elementad daSla sxva araferia Tu ara 

misi sivrciTi diskretizacia, rac, rogorc aRvniSneT, telexedvis pirveli 

fundamenturi principia. piqselebis raodenoba N gansazRvravs erTis mxriv 
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gamosaxulebis mkafioobas anu masSi mcire zomis detalebis aRwarmoebis unars, 

xolo meores mxriv _ satelevizio sistemis sirTulesa da Rirebulebas. keris 

proeqtSi signali yvela fotoelementidan gadaicema erTdroulad damoukidebeli 

kavSiris xazebiT, romelTa raodenobac N_is tolia da romlebic mimReb panelze 

ganlagebul Sesabamis naTurebs ukavSirdeba. naTurebis raodenoba da ganlageba aq 

zustad imeorebs fotoelementebis raodenobasa da ganlagebas. am proeqtis 

praqtikuli realizacia SeuZlebeli aRmoCnda upirveles yovlisa didi 

raidenobis N kavSiris xazis saWiroebis gamo. magaliTad, amJamindel standartul 

satelevizio gamosaxulebaSi piqselebis raodenoba miaxloebiT 0,5 mln_s 

Seadgens! 

Semdegi nabiji telexedvis ganviTarebaSi  gadaidga 1878_80 wlebSi, rodesac 

portugalielma a. de paivam, frangma k.senlekma da rusma p.baxmetievma 

erTimeorisagan damoukideblad mravali kavSiris xazi keris proeqtSi erTiT 

Secvales, riTac  “Camoayalibes”  Tanamedrove telexedvis meore ZiriTadi 

principi _ daSlis elementebis (piqselebis) sikaSkaSeebis Sesabamisi eleqtruli 

signalebis Tanmimdevruli rigrigobiTi gadacema erTi kavSiris xaziT. 

de paiva Tvlida, rom Tu daSlis elementebis Sesaxeb informacia gadaica 

erTi kavSiris xaziT Tanmimdevrulad da rigrigobiT ise, rom erTi kadris (N 

daSlis elementebis erToblioba Seadgens erT kadrs) gadacemis dro ar aRemateba 

0,1 wams, xolo kadrebis raodenoba wamSi 10_ze naklebi ar aris, damkvirvebeli 

mimReb panelze dainaxavs erTian Serwymul gamosaxulebas. 

gamosaxulebis gaSla ewodeba daSlis elementebis Sesaxeb informaciis 

Tanmimdevrul rigrigobiT gadacemas. 

gaSlis wesi ganisazRvreba daSlis elementebis Sesaxeb informaciis 

gadacemis rigrigobiT. 

ganasxvaveben gaSlis determinirebul da aradeterminirebul wesebs. 

determinirebuli gaSlis SemTxvevaSi gamSleli elementis moZraobis 

traeqtoria gansazRvrulia da winaswar cnobili. 

aradeterminirebuli gaSlis dros gamSleli elementis moZraobis 

traeqtoria damokidebulia gamosaxulebis Sinaarsze. 

samauwyeblo satelevizio sistemebSi, rogorc wesi, gamoiyeneba 

determinirebuli gaSla, xolo gamSleli elementis moZraobis traeqtoria 

SeiZleba iyos nebismieri. aucilebelia mxolod, rom gamSleli elementebi 

gardamqmnelebSi “sinaTle_signali” da “signali_sinaTle” moZraobdnen 

sinqronulad da sinfazurad. 

satelevizio samauwyeblo sistemebSi gamoiyeneba wrfivi striqonuli 

gaSlis wesis ori kerZo SemTxveva _ striqonstriqonobiTi (progresuli, progressive) 
da striqongamotovebiTi (interlacing) gaSlis wesebi. 

striqonstriqonobiTi gaSlisas gamSleli elementi moZraobs mudmivi 

siCqariT marcxnidan marjvniv striqonis gaswvriv da zemodan qvemoT kadris 
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gaswvriv (wera_kiTxvis procesis analogiurad). yvela daSlis elementis Semovlis 

Semdeg anu kadris dasrulebisas yvelaferi iwyeba Tavidan da a.S. 

nax.1.2_ze naCvenebia 5 striqonisagan Semdgari striqonstriqonobiTi 

(progresuli) rastri (kadrSi sul 5 striqonia). rastri ewodeba striqonebisagan 

Semdgar gamosaxulebas, romelic asaxavs gamSleli elementis moZraobis 

traeqtorias. 

 

nax.1.2 

 

aq SeiZleba gamovyoT drois Semdegi intervalebi: 

Tz _ striqonis gaSlis periodi; 

Tz = Tz1 + Tz2,  sadac 

    Tz1 _ pirdapiri svlis dro striqonis gaswvriv (striqonis gaSlis 

aqtiuri periodi); 

    Tz2 _ ukusvlis dro striqonis gaswvriv (striqonis gaSlis pasiuri 

periodi); 

Tn _ kadris gaSlis periodi; 

Tn = Tn1 + Tn2  , sadac 

    Tn1 _ pirdapiri svlis dro kadris gaswvriv (aqtiuri periodi); 

       Tn2 _ ukusvlis dro kadris gaswvriv (pasiuri periodi). 

Tanamedrove standartul samauwyeblo satelevizio sistemebSi gamoiyeneba 

striqongamotovebiTi gaSlis wesi, romlis drosac kadri iyofa or naxevarkadrad 

(velad) – kent da luw velebad. kenti veli Seicavs yvela kent striqons, xolo 

luwi veli _ yvela luws. jer iSleba kenti velis striqonebi, Semdeg ki luwi 

velis striqonebi da a.S.  
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nax.1.3_ze naCvenebia 5 striqonisagan Semdgari striqongamotovebiTi rastri. 

yoveli veli Seicavs or_or striqonsa da kidev naxevars. aRvniSnoT, rom 

striqongamotovebiTi rastri yovelTvis Seicavs striqonebis kent raodenobas. Ees 

aixsneba imiT, rom misi formireba am SemTxvevaSi teqnikurad ufro martivia. 

 
nax.1.3 

 

 

 

 

 

1.2 satelevizio sistemis ganzogadoebuli 

 blok_sqema 

satelevizio sistemis zogadi blok_sqema naCvenebia nax.1.4_ze. igi Seicavs 

teqnikuri saSualebebis srul kompleqss, romelic uzrunvelyofs vizualuri 

informaciis manZilze gadacemas. 

 

 

nax.1.4 
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aq 1 _ gardamqmneli “sinaTle_signali”; 

2 _ gamSleli mowyobiloba; 

    3 _ maZlierebel_sumatori; 

  4 _ sinqrogeneratori; 

  5 _ kavSiris arxi; 

  6 _ videomaZlierebeli; 

Q  7 _ sinqronizaciis impulsebis seleqtori; 

  8 _ gardamqmneli “signali_sinaTle”; 

  9 _ gamSleli mowyobiloba. 

obieqtis brtyeli moZravi optikuri gamosaxuleba, romelSiac sikaSkaSis 

ganawileba aRiwereba sami cvladis funqciiT L = fL(x,y, t) ,  proeqtirdeba 
gardamqmnel “sinaTle_signali”_s optikur Sesavalze. gardamqmnelSi  gamSleli 

mowyobilobis (2) meSveobiT gamosaxulebis gaSlis Sedegad formirdeba 

videosignali, romelsac sikaSkaSis signali ewodeba da warmoadgens  erTi 

cvladis _ drois _ funqcias u = f (t) .  
aRwerili procesis dros warmoebs gamosaxulebis analizi. mimReb mxares 

gardamqmnelSi “signali_sinaTle” gamSleli mowyobilobis (9) meSveobiT warmoebs 

optikuri gamosaxulebis sinTezi. 

maanalizebeli (1,2) da masinTezirebeli (8,9) mowyobilobebis sinqronuli da 

sinfazuri muSaobisaTvis aucilebelia specialuri sinqronizaciis signalebis 

generireba da gadacema gamSleli mowyobilobebisaTvis. sinqronizaciis 

signalebis generireba warmoebs sinqrogeneratorSi (4). telexedvaSi gamoiyeneba 

gamSleli mowyobilobebis (2 da 9)  iZulebiTi sinqronizacia erTxel striqonis 

ganmavlobaSi da erTxel kadris (velis) ganmavlobaSi. amisaTvis 

sinqrogeneratorSi formirdeba striqonuli sinqronizaciis impulsebi _ ssi da 

kadruli sinqronizaciis impulsebi _ ksi . es impulsebi sinqrogeneratoridan 

miewodeba gamSlel mowyobiloba 2_s da maZlierebel_sumator 3_s, romelSic 

warmoebs sikaSkaSis signalisa da sinqronizaciis impulsebis sumireba. garda 

sinqronizaciis impulsebisa sinqrogeneratori gamoimuSavebs striqonul da 

kadrul Camqrob impulsebs sCi da kCi , romlebic aseve emateba sikaSkaSis 

signals. Sedegad maZlierebel_sumatoris (3) gamosasvlelze gvaqvs sikaSkaSis 

sruli signali (sruli satelevizio signali), romelic Seicavs: 

1. sikaSkaSis signals; 

2. striqonul da kadrul Camqrob impulsebs; 

3. striqonul da kadrul sinqronizaciis impulsebs. 

sruli satelevizio signali kavSiris arxis 5_is meSveobiT xvdeba  

satelevizio mimRebis maZlierebelSi (6). aqedan igi miewodeba gardamqmnel 

“signali_sinaTles” (8) da agreTve sinqronizaciis impulsebis seleqtors (7). am 

ukanasknelSi sruli satelevizio signalidan gamoiyofa ssi da ksi , romlebic 

marTaven gamSlel mowyobilobas. 
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kavSiris arxi (5) Seicavs radiogadamcems, romelSiac xorcieldeba 

gadamtani sixSiris modulacia, sakabelo, radiosareleo, Tanamgzavrul, 

optikur_boWkovan da sxva kavSiris xazebs da demodulators, romelic gardaqmnis 

modulirebul signals kvlav satelevizio signalad. 

satelevizio sistema xasiaTdeba Semdegi ZiriTadi parametrebiT: 

1. striqonebis raodenoba kadrSi _ Z; 
2. kadrebis raodenoba wamSi _ n; 
3. gaSlis wesi (striqonstriqonuli, progresuli _ p, 

striqongamotovebiTi, interlacing _ i) ;KK 
4. kadris formati _  k = l/h ,  

sadac  l _ gamosaxulebis sigane, h _ simaRle; 

5. videosignalis speqtris zeda sasazRvro sixSire _  Fz.sas.; 

6. feradobis signalis kodirebis meTodi. 

piqselebis raodenoba kadrSi ganisazRvreba striqonebis raodenobiTa da 

kadris formatiT. 

N = kZ2    . 

videosignalis speqtris zeda sasazRvro sixSire damokidebulia rogorc 

piqselebis raodenobaze kadrSi, aseve kadrebis gadacemis sixSireze da gaSlis 

wesze. 

pirveli oTxi parametri gansazRvravs e.w. gaSlis standarts. 

amJamad msoflioSi moqmedebs standartuli garCevis unaris mqone 

satelevizio sistemebi SDTV (Standard definition TV) da maRali garCevis unaris mqone 

satelevizio sistemebi HDTV (High definition TV). 
ganasxvaveben evropul da amerikul sistemebs. 

am sistemebis ZiriTadi parametrebi Tavmoyrilia Semdeg cxrilSi: 

 

evropuli Aamerikuli 
parametrebi 

SDTV HDTV SDTV HDTV 
striqonebis sruli 

raodenoba Z 
625 1250 525 1125 

Aaqtiuri striqonebis 

raodenoba 0Z  
576 1080 488 1080 

kadrebis raodenoba 
wamSi n 

25 24, 25 30 24, 25, 30 

gaSlis wesi i i, p i i, p 

kadris formati k 4/3 16/9 4/3 16/9 

Fz.sas. ,  mghc 6,5 30(i), 60(p) 4,2 30(i), 60(p) 
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aRsaniSnavia, rom 2005 wels iaponiis saxelmwifo telekompaniam NHK  

moaxdina axali teqnologiis Super Hi_Vision_is  _ didi zomis satelevizio ekranis 

demonstracia. piqselebis raodenoba striqonSi 7680_ia, xolo aqtiuri 

striqonebis raodenoba _ 4320.  piqselebis raodenoba kadrSi Seadgens 

daaxloebiT 33 milions, ekranis diagonali udris 6,95 metrs, videosinalis 

speqtris zeda sasazRvro sixSire ki 12 gigahercia! 

satelevizio sistemis parametrebis mniSvnelobebi dakavSirebulia 

vizualuri informaciis mimRebis (adamianis Tvalis) Tvisebebze da gansazRvravs 

satelevizio gamosaxulebis xarisxobriv maCveneblebs. 

sistemis parametrebis gansazRvrisas aseve aucilebelia imis 

gaTvaliswineba, rom gamosaxulebis xarisxis zrdas Tan sdevs satelevizio 

sistemis gaZvireba. 

  

 

 

 

Tavi II  satelevizio sistemis ZiriTadi 

    parameterebi da mxedveloba 

 

2.1 striqonebis raodenoba kadrSi  da 

 mxedvelobis simaxvile 

ganvixiloT, Tu rogor moxda kadrSi striqonebis raodenobis (Z) dadgena 
amJamad moqmed SDTV sistemaSi wina saukunis ormocian wlebSi. 

striqonebis raodenoba kadrSi unda iyos iseTi, rom dakvirvebis 

optimaluri manZilidan LLopt = (4 6 ) h gamosaxulebis striqonuli struqtura 

garCevis zRurblze iyos (nax.2.1). 

 

 
nax.2.1 
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nax.2.1_dan Cans, rom 



Z , sadac  _ xedvis kuTxea, xolo '1  _ Tvalis 

garCevis unaris ganmsazRvreli kuTxe.  '1  kuTxiT ori axlomdebare wertili, 

romlebsac Tvali akvirdeba, imyofeba garCevis zRurblze. 

nax.2.1_dan gamomdinare xedvis kuTxe vertikalurad: 




 1410
128

12
2

2 arctg
L
harctg   , 

xolo 

840600
60/1
1410






Z   striqoni. 

Z_is dasazusteblad gasaTvaliswinebelia Semdegi: 

1. videosignalis speqtris zeda sasazRvro sixSire  Fz.sas. Z2_is proporciulia, 

rasac mogvianebiT davamtkicebT; 

2. subieqturi cdebidan gamomdinare striqonebis raodenobis zrdisas 600_dan 
800_mde mkafioobis namati xuTiode procents Seadgens (nax.2.2). amitomac 

sasurveli da xelsayrelia striqonebis raodenoba 600_is farglebSi SeirCes. 

 

Nnax.2.2 

Z_is Semdgomi dakonkretebisaTvis gaTvaliswinebulia kidev is, rom: 

1.  Z unda iyos kenti anu 12  mZ  (m  _ nebismieri mTeli ricxvia) vinaidan 

striqongamotovebiTi rastris miReba ufro martivia teqnikuri TvalsazrisiT; 

2. Z unda iSlebodes 10_ze nakleb martiv mamravlad. Ees moTxovna 

gamomdinareobs iqidan, rom sinqrogeneratorSi kadruli sixSiris misaRebad  

gaormagebuli striqonuli sixSire unda gaiyos Z _ze. vinaidan Z  didi ricxvia, 

sixSiris gamyofi stabilurad ver muSaobs (sixSiris gamyofi muSaobs 

stabilurad, Tu gayofis koeficienti ar aRemateba 10_s). swored amitom 

,5555625 Z  e.i. SeiZleba sixSiris gayofa oTxi mimdevrobiT SeerTebuli  

sixSiris gamyofiT xuTze. 

amerikelebma ocdaaTiani wlebis miwuruls zustad igive mosazrebiT 

airCies striqonTa raodenoba TavianT standartSi 7355525 Z . 
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2.2 kadrebis gameorebis sixSire da Tvalis 

inerciuloba 

telexedvaSi moZravi gamosaxulebis gadasacemad gamoiyeneba igive principi, 

rac kinoSi _ gadaicema calkeuli uZravi gamosaxulebebi, romlebic umniSvnelod 

gansxvavdebian erTimeorisagan moZraobis faziT. Aam uZravi gamosaxulebebis 

Tanmimdevruli wardgenisas mayurebeli aRiqvams Serwymul moZrav gamosaxulebas, 

rac Tvalis inerciulobiT aixsneba. 

kadrebis sixSiris zrda iwvevs Fz.sas._s proporciul zrdas (raSiac 

mogvianebiT davrwmundebiT). amitom sasurvelia dadgindes kadrebis gadacemis is 

minimaluri sixSire, romlis drosac moZraobaSi wyvetiloba jer kidev ar 

SeimCneva. eqsperimentalurad dadginda, rom es sixSire 10 15 kadria wamSi. 

aRmoCnda agreTve, rom am sixSiriT kadrebis gameorebisas gamosaxuleba ki 

aRiqmeba Serwymulad, magram igi sagrZnoblad cimcimebs. imisaTvis, rom 

gamosaxulebam ar icimcimos, saWiroa kadrebis gameorebis sixSire ar iyos 

cimcimis kritikul sixSireze  Fc.kr.  naklebi. 

cimcimis kritikuli sixSire Fc.kr. ewodeba mocimcime sinaTlis wyaros iseT 

sixSires, romlis drosac misi cimcimi damkvirveblisaTvis SeumCnevelia. Fc.kr.  

damokidebulia mocimcime sinaTlis wyaros sakaSkaSeze, ferze da zomaze. 

sikaSkaSisa da zomis zrdisas izrdeba Fc.kr._ic. mwvane ferisaTvis igi maqsimalur 

mniSvnelobas aRwevs Tvalis maqsimaluri mgrZnobiarobis gamo am feris mimarT. 

nax.2.3_ze moyvanilia Tvalis speqtraluri mgrZnobiarobis mrudi (xilvadobis 

mrudi). 

 

nax.2.3 

Fc.kr ._is arseboba aixsneba Tvalis inerciulobiT, rac ilustrirebulia 

nax.2.4_ze. Tvalze П_seburi Lm sikaSkaSis sinaTlis impulsebis moqmedebisas misi 

Sesabamisi SegrZneba adamianis gonebaSi myardeba ara myisierad, aramed matulobs 

eqsponencialurad. 
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aRznebis eqsponentaa  

 . 

impulsis  Sewyvetisas sinaTlis SegrZneba ar qreba myisierad, aramed 

miileva agreTve eqsponencialurad: 

 . 

aq  1  da  2  Tvalis drois mudmivebia, romlebic gviCvenebs, Tu moCvenebiTi 

sikaSkaSe ra drois Semdeg gaizrdeba ( 1 ) an Semcirdeba ( 2 ) e _jer. 2 >> 1 , 

1,02  wm. 

 
nax.2.4 

Tu sinaTlis impulsebi sakmaod xSirad meordeba da sikaSkaSis SegrZnebis 

fardobiTi vardna 
mS
S
 sinaTlis impulsebs Soris ar aRemateba 5%_s, adamiani 

cimcims ver SeamCnevs. 

rogorc aRvniSneT, Fc.kr. damokidebulia mocimcime sinaTlis wyaros 

sikaSkaSeze (nax.2.5). naxatidan Cans, rom Tu mocimcime sinaTlis wyaros sikaSkaSe 

40 kd/m2–is farglebSia (satelevizio gamosaxulebis saSualo sikaSkaSe),  cimcimis 

kritikuli sixSire Seadgens F Fc.kr.4548 hercs. 
amrigad, samauwyeblo satelevizio sistemaSi kadrebis gameorebis sixSire 

unda SerCeuliyo aranaklebi 4548 hercisa. Tu gaviTvaliswinebT imas, rom im 

periodSi, rodesac wydeboda kadrebis sixSiris SerCevis sakiTxi, sasurveli iyo 
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misi  qselis  sixSiresTan “mibma”, igi unda SerCeuliyo zustad 50 hercis toli 

(amerikaSi 60 hercis toli).  

 
                                  Nnax.2.5 

Kkadrebis sixSiris samrewvelo eleqtroqselis sixSiresTan “mibma” 

mniSvnelovnad amcirebda dabrkolebebis “SemCnevadobas”. dabrkolebebis mizezs 

warmoadgenda satelevizio mimRebebis kvebis blokebSi gamarTuli Zabvebis cudi 

filtracia. dabrkolebebi vlindeboda gamosaxulebaze muqi da Ria 

horizontaluri zolebis zeddebaSi da gamrudebuli gverdiTi kideebis saxiT. 

dabrkolebebis “SemCnevadobis” Semcireba aixsneba imiT, rom maTi gamosaxuleba am 

dros uZravia da Sedegad naklebad SesamCnevi.  

aRsaniSnavia, rom amJamad kadrebis sixSiris qselis sixSiresTanTan “mibmam” 

aqtualoba dakarga. Aamis mizezia is, rom satelevizio programebi vrceldeba 

mTels msoflioSi, qselTan “mibmas” ki azri aqvs mxolod maSin, rodesac 

telecentric da satelevizio mimRebic erTi da imave qselidan ikvebeba. 

Tanamedrove satelevizio mimRebebis kvebis blokebi gamoimuSaveben kargad 

gafiltrul didi stabilurobis mqone mudmiv Zabvebs, rac uzrunvelyofs 

aRniSnuli dabrkolebebidan Tavis daRwevas.  

 

 

 

2.3 gaSlis wesi 

zemoaRniSnulidan gamomdinare, kadrebis raodenoba wamSi unda SerCeuliyo 

50_is toli. kadrebis aseTi sixSiriT gadacemisas videosignalis speqtris zeda 

sasazRvro sixSire  gautoldeba 13 megahercs (rodesac 625Z  da k = 4/3), rac 
Zalzed bevria da mniSvnelovnad gaarTulebda da gaaZvirebda satelevizio 

sistemas.  
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gamosavali moiZebna striqongamotovebiTi gaSlis wesis (interlacing) 
gamoyenebaSi. Sedegad orjer, 25 hc_mde, Semcirda kadrebis sixSire da Sesabamisad 

Semcirda videosignalis speqtris zeda sasazRvro sixSire, romelic miaxloebiT  

6,5 megahercs gautolda.  

rogorc viciT, striqongamotovebiTi gaSlis dros kadri iyofa or 

naxevarkadrad _ kent  da luw naxevarkadrebad. yoveli naxevarkadri “cimcimebs” 

25 hc sixSiriT, xolo kenti da luwi naxevarkadrebis mimdevrobis erToblivi 

“cimcimis” sixSire Seadgens 50 hc_s. swored amitom Tvali mocimcime 

gamosaxulebas aRiqvams cimcimis gareSe. 

aRsaniSnavia, rom analogiuri gadawyvetileba iqna miRebuli kinoSic, sadac 

kadrebis sixSire Seadgens 24 hercs, rac cimcimis kritikul sixSireze bevrad 

naklebia. imisaTvis, rom kinoekranis cimcimi iyos SeumCneveli, yoveli kinokadris 

proeqtireba ekranze warmoebs orjer. Sedegad kinoekrani cimcimebs 48 hercis 

toli sixSiriT, rac adamianis TvalisTvis SeumCnevelia. 

Tanamedrove satelevizio mimRebebis ekranebis sakaSkaSe mniSvnelovnad 

gaizarda da rig SemTxvevaSi misi cimcimi SesamCnevia da gamaRizianebeli. amitom 

amJamad e.w. 100 da 200 hercian cifrul satelevizio mimRebebSi cimcimis 

mosaspobad (arsebuli standartis pirobebSi) iyeneben kadrebis damaxsovrebasa da 

oTxjer da rvajer ufro meti sixSiriT wakiTxvas striqonstriqonobiTi gaSlis 

wesis gamoyenebiT. 

 

 

 

2.4  kadris formati da naTelxedvis veli 

adamianis Tvalis xedvis veli sakmaod didia (  130120 ), magram ZiriTadi 

vizualuri  informacia Tavmoyrilia Tvalis naTelxedvis sivrciT kuTxeSi  n .  

misi zomebi Seadgens  n.v . = 12 _s vertikaluri mimarTulebiT da   n.h . = 16 _s 

horizontaluri mimarTulebiT. swored aqedan gamomdinare daadgines kadris 

formatis (gamosaxulebis siganis Sefardeba mis simaRlesTan) ricxviTi 

mniSvneloba 4:3 (1,3(3):1) Tavdapirvelad kinoSi, xolo Semdeg televiziaSi. 

k  n . h . /  n.v . 3
4

12
16

0

0


h
l

.          

kadris aRniSnuli formati amJamad miRebulia mTel msoflioSi. 

ormocdaaTiani wlebis dasawyisSi kinematografSi gavrceleba daiwyo 

farToekranianma filmebma formatiT 1:85,1  da farToformatianma filmebma 

formatiT 1:35,2 . vinaidan kinoCveneba telemauwyeblobis mniSvnelovan nawils 

Seadgens, telexedvis Tanamedrove HDTV sistemebSi SeCerdnen Sualedur 

formatze 9:16  ( 1:78,1 ). 
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Tavi III   satelevizio gamosaxulebis xarisxobrivi 

maCveneblebi da mxedveloba 

N 

satelevizio gamosaxulebis ZiriTadi xarisxobrivi maCveneblebia: sikaSkaSe, 

kontrastuloba, sikaSkaSis gradaciebis raodenoba, mkafiooba, geometriuli 

msgavseba, feradobis toni da feris gajereba. 

 

3.1 sikaSkaSe 

satelevizio gamosaxuleba warmoadgens mocimcime sinaTlis wyaros, 

romelic Tvalis inerciulobis wyalobiT gveCveneba uwyvetad ganaTebuli.  

M mocimcime sinaTlis wyaros vizualuri (subieqturi) sikaSkaSe 

ganisazrvreba talbotis kanoniT:                                 

Lviz.     , 

sadac T _ sinaTlis impulsebis gameorebis periodi, xolo L(t) _ obieqturi 

sikaSkaSis cvlilebis amsaxveli funqciaa. 

nax.3.1_ze naCvenebia k ineskopis ekranze obieqturi (uwyveti) da vizualuri 

(punqtiriT)  sikaSkaSis cvlilebis grafiki gamosaxulebis erTi piqselisaTvis.  

 
nax.3.1 

talbotis kanoniT SeiZleba davadginoT, rom luminoforuli ekranebisaTvis 

LLviz.
3
1

 Lmax , 

sadac Lmax – piqselis  sikaSkaSea eleqtronuli sxivis luminoforze zemoqmedebis 

momentSi. 

subieqturi cdebiT dadgenilia, rom satelevizio gamosaxulebis 

komfortuli dakvirvebisaTvis misi 50 hc sixSiriT gameorebis pirobebSi 
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sakmarisia saSualo vizualuri sikaSkaSe iyos daaxloebiT 50kd/m
2
. am dros 

talbotis kanonis Sesabamisad gamosaxulebis sikaSkaSis maqsimaluri mniSvneloba  

Lmax L3 Lviz. 150 kd/m2. 
 Tanamedrove satelevizio mimRebebs ZaluZT gacilebiT meti sikaSkaSis 

mqone gamosaxulebis Fformireba, rac aucilebelia didi gareSe ganaTebis 

pirobebSi. Ggamosaxulebis gazrdili sikaSkaSe iwvevs mis SesamCnev cimcims, 

romlis mospoba SesaZlebelia kadrebis gameorebis sixSiris 100 hercamde gazrdiT 

gadacemis standartis Seucvlelad (kadris eleqtronuli damaxsovrebiTa da misi 

saWiro sixSiriT aRwarmoebiT). 

 

 

 

 

3.2 kontrastuloba 

kontrastuloba warmoadgens gamosaxulebis yvelaze naTeli ubnis 

sikaSkaSis Ffardobas misi yvelaze bneli ubnis sikaSkaSesTan: 

min

max

L
L

  . 

satelevizio gamosaxulebis xarisxi fasdeba rogorc kargi, rodesac 30  

da rogorc Zalian kargi, rodesac 100 . Kkontrastulobis Semdgomi zrda 

umniSvnelod aumjobesebs gamosaxulebis xarisxs, Tumca Tanamedrove satelevizio 

mimRebebi uzrunvelyofen 1000 da meti kontrastulobis mqone gamosaxulebas! 

ganasxvaveben kontrastulobas gamosaxulebis msxvil da mcire zomis 

detalebisaTvis. rodesac didi zomis detalebis kontrastuloba asis tolia, 

mcire zomis detalebisaTvis 85  . 

 

 

 

 

3.3 sikaSkaSis gradaciebis raodenoba m 
 da Tvalis  kontrastuli mgrZnobiaroba 

satelevizio gamosaxuleba xasiaTdeba sikaSkaSis ara marto maqsimaluri da 

minimaluri mniSvnelobebiT, aramed misi Sualeduri mniSvnelobebiTac _ e.w. 

naxevartonebiT anu sikaSkaSis gradaciebiT. rac ufro metia sikaSkaSis 

gradaciebis raodenoba gamosaxulebaSi, miT ufro bunebrivia igi. gavarkvioT Tu 

ra raodenobis sikaSkaSis gradaciis gadacemaa saWiro maRali xarisxis 

gamosaxulebis misaRebad. 
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vTqvaT,  mayurebeli  akvirdeba  L1   sikaSkaSis  mqone  vels. am  velis meore           

naxevris sikaSkaSe gavzardoT  L2   mniSvnelobamde, 

romlis  drosac  SesamCnevi  xdeba misi gansxvaveba 

sawyis  sikaSkaSesTan. cdebiT  damtkicebulia,  rom 

sikaSkaSis minimaluri SesamCnevi nazrdi 2LL  _ 1L   

damokidebulia sawyis sikaSkaSeze da sikaSkaSeTa satelevizio diapazonSi 

moqmedebs  veber_fexneris kanoni: 

                      const
L

L
F




 , 

sadac LF  = L1  _ sawyisi anu fonis sikaSkaSe, romelzedac damokidebulia  

sikaSkaSis minimaluri SesamCnevi nazrdi. 

       05,002,0  . igi gansazRvravs   Tvalis   kontrastul   mgZnibiarobas da 

mas zRurbluri kontrasti ewodeba. 

       Mmocemuli kontrastulobis pirobebSi mayurebels ZaluZs aRiqvas 

naxevartonebis sruliad garkveuli raodenoba m. SevafasoT misi mniSvneloba. 

  Lmin=L1             Lmax=Lm 
     1 2 3 ……. . . m -1 m 

 

FLL     ; 

min1 LL   ; 

)1(111112   LLLLLL  ; 

2
1222223 )1()1(   LLLLLLL  ; 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1
min )1(  m

m LL   . 

gavalogariTmoT da gaviTvaliswinoT, rom 
min

max

L
L

 : 

)1ln()1(ln   m  . 

viciT, rom rodesac  <<1,   )1ln(  ,  amitom 1ln



m  .                                                                           

gaviTvaliswinoT, rom 

ln
>>1  da gadavideT aTobiT logariTmebze. 

miviRebT: 


lg3,2

m   . 

Tu CavsvavT 100  da 05,002,0  , miviRebT, rom gadasacem 

gamosaxulebaSi Tvalis mier aRqmuli sikaSkaSis gradaciebis raodenoba  

L1 L2 
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92230 m  da satelevizio sistemam unda uzrunvelyos sikaSkaSis gradaciebis am 

raodenobis gadacema da aRwarmoeba. 

praqtikulad, vinaidan gadasacemi gamosaxulebisa da misi satelevizio 

reproduqciis kontrastulobebi gansxvavdeba, SeuZlebelia maTi sikaSkaSis 

gradaciebis raodenobebi iyos toli (m_is ganmsazRvreli formulidan 

gamomdinare). mniSvnelovania mxolod is, Tu rogor nawildeba aRwarmoebuli 

gradaciebi originalis gamosaxulebis gradaciebTan mimarTebaSi _ proporciulad 

Tu ara. aRniSnuli aisaxeba satelevizio sistemis GgamWol Suqur maxasiaTebelSi, 

romelic warmoadgens gadasacemi gamosaxulebis sikaSkaSesa da misi satelevizio 

reproduqciis sikaSkaSes Soris damokidebulebas:  

 

sadac  k _ proporciulobis koeficientia. 

Nnax. 3.2_ze naCvenebia gamWoli Suquri maxasiaTeblebis ojaxi _s 

saxvadasxva mniSvnelobebisaTvis.   

 
nax.3.2 

satelevizio sistemis gamWoli Suquri maxasiaTeblis gasawrfiveblad 

satelevizio traqtis SemadgenlobaSi rogorc wesi SeyavT specialuri 

mowyobiloba _ gama koreqtori. 

satelevizio gamosaxulebis sikaSkaSisa da kontrastulobis optimaluri 

regulirebisaTvis sacdel satelevizio tabulebSi (nax.3.3) gaTvaliswinebulia 

gradaciuli solebi. 
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3.4  mkafiooba da Tvalis garCevis unari 

Tvalis garCevis unaris ( '1 ) mixedviT dadginda striqonebis miaxloebiTi 

raodenoba kadrSi. swored striqonebis raodenoba (saboloo jamSi ki piqselebis 

ricxvi kadrSi) gansazRvravs gamosaxulebis mkafioobas _ mcire zomis detalebis 

aRwarmoebis unars. telexedvaSi ganasxvaveben ori saxis mkafioobas: 

horizontalurs da vertikalurs. Ees aixsneba gamosaxulebis striqonuli 

struqturiT da imiT, rom mkafiooba striqonisa da kadris gaswvriv sxvadasxva 

teqnikur faqtorzea damokidebuli. 

mkafiooba orive mimarTulebiT unda iyos erTnairi vinaidan Tvalis 

garCevis unari ar aris damokidebuli mimarTulebaze. 

      mkafiooba horizontalurad ZiriTadad damokidebulia videosignalis 

speqtris zeda sasazRvro sixSireze da izomeba Savi da TeTri vertikaluri 

xazebis im raodenobiT, romelic aRiwarmoeba ekranze kadris simaRlis tol 

horizontalur monakveTSi. 625 striqonian  SDTV_Si igi ar aRemateba 500 xazs. 
      mkafiooba vertikalurad damokidebulia striqonTa raodenobaze kadrSi da 

striqongamotovebiTi gaSlis xarisxze. igi izomeba Savi da TeTri 

horizontaluri xazebis im raodenobiT, romlebic aRiwarmoeba ekranze kadris 

mTel simaRleSi. Teoriulad vertikaluri mkafioobis maqsimaluri mniSvneloba 

imis gaTvaliswinebT, rom striqonebis aqtiuri raodenoba 625 striqonian kadrSi 

Za=0,92Z, udris 576_s. magram realuri maqsimaluri vertikaluri mkafiooba 

naklebia da ar aRemateba Teoriuli maqsimumis 75%-s anu 432 xazs.  Aamis mizezia 
Savi da TeTri horizontaluri xazebisa da rastris striqonebis cvalebadi 

urTierTganlageba. 

sacdel satelevizio tabulebSi (mag. , nax.3.3) gaTvaliswinebulia 

horizontaluri mkafioobis ganmsazrvreli elementebi _ klebadi sisqis Savi da 

TeTri vertikaluri xazebis jgufebi, romlebsac  marcxnidan  marjvniv 

Seesabameba mkafiooba 100, 200, 300, 400 da 500 xazi. 
           

          

 

 

3.5 geometriuli msgavseba 

idealur SemTxvevaSi obieqtis satelevizio gamosaxuleba da TviT obieqti 

unda iyvnen geometriulad msgavsni. winaaRmdeg SemTxvevaSi gamosaxuleba 

geometriulad damaxinjebulia. 

damaxinjebis mizezi ZiriTadad mdgomareobs “sinaTle_signali” da 

“signali_sinaTle” gardamqmnelebSi gamosaxulebis analizisa da sinTezisas  

rastris formisa da gaSlis fardobiTi siCqareebis araidenturobaSi.              
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rastris nominaluri formati da gaSlis fardoboTi siCqareebi mkacrad 

gansazRvrulia standartiT. amitom gamosaxulebis geometriuli damaxinjebis 

Sefaseba warmoebs geometriuli damaxinjebis koeficientebiT , romlebic 

asaxaven aRniSnuli parametrebis nominaluridan gadaxris xarisxs.  

geometriuli damaxinjebis dasadgenad da gasazomad gamoiyeneba sacdeli 

satelevizio tabulebi, magaliTad, naCvenebi nax.3.3–ze, romlebic Seicaven 

geometriulad swor, nacnob figurebs _ kvadratebs da wrewirebs. 

Tu kvadratebis nacvlad tabulis gamosaxulebaSi marTkudxedia, xolo 

wrewiris nacvlad –elifsi, saqme gvaqvs kadris formatis darRvevasTan. 

Tu kvadratebi iqca sxvadasxva zomis marTkuTxedebad, xolo wrewirebi 

kvercxiseburi formisaa _ darRveulia gaSlis wrfivoba. 

 

 

nax.3.3 

am SemTxvevaSi geometriuli damaxinjeba horizontaluri da vertikaluri 

mimarTulebiT fasdeba arawrfivobis koeficientebiT  kah  da kav .:  

kah %1002
minmax

minmax

aa
aa




  ;  kav %1002
minmax

minmax

bb
bb




 , 

sadac maxa  da maxb  _ yvelaze ganieri da yvelaze maRali marTkuTxedebis zomebia, 

xolo mina  da minb  _ yvelaze dabali da yvelaze viwro marTkuTxedebis zomebia. 

gaSlis arawrfivoba TvaliT SeumCnevelia, Tu is  5%. dasaSvebad miiCneva  

arawrfivobis koeficientebis mniSvnelobebi 15%_mde. 
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Tavi IV  videosignalis forma da 

     sixSiruli speqtri 

 

4.1 videosignalis (sruli satelevizio 

signalis) forma 

`sinaTle_signalis” gardamqmnelis gamosavalze miRebuli videosignalis 

mniSvneloba gadasacemi gamosaxulebis elementebis sikaSkaSis proporciulia da 

warmoadgens drois funqcias. nax.4.1_ze naCvenebia `sinaTle_signalis” gardaqmnis 

magaliTi gamosaxulebisaTvis, romelic Seicavs vertikalur Sav da TeTr 

zolebsa da gradaciul sols (striqonis marjvena mxares). 

 

 
nax.4.1 

videosignali )()( Ltu   da, rogorc nax.4.1_dan Cans, zustad imeorebs 

gamosaxulebis yoveli wertilis sikaSkaSis mniSvnelobas a_a striqonis gaswvriv. 

sikaSkaSis cvlilebas Savidan ( minL ) TeTramde ( maxL ) Seesabameba videosignalis 

cvlileba uS_dan UuT_mde. amasTan igulisxmeba, rom `sinaTle_signali” gardaqmnis 

procesi wrfivia, xolo gamSleli aperturis zoma (piqselis zoma) _ usasrulod 

mcire. ganxilul videosignals ewodeba sikaSkaSis signali. misi polaroba 

pozitiuria, Tu TeTris done Warbobs Savis dones (ise, rogorc nax.4.1_zea) da 

negatiuria, rodesac Savis done metia TeTris donis mniSvnelobaze.  

ganvixiloT sruli satelevizio signalis (sikaSkaSis sruli signalis) 

forma (nax.4.2, nax.4.3). 
igi Seicavs Semdeg sam mdgenels: 

1.  sikaSkaSis signals; 

2.  striqonul da kadrul sinqronizaciis impulsebs (ssi, ksi); 

3.  striqonul da kadrul Camqrob impulsebs (sCi, kCi). 
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nax.4.2 

nax.4.2_ze naCvenebia sruli satelevizio signali striqonis ori 

periodisaTvis negatiur polarobaSi. aq Tz – striqonis periodia; Tz1 – striqonis 

aqtiuri (pirdapiri svlis) periodi; Tz2 – striqonis pasiuri (ukusvlis) periodi; 

z  _ striqonis sinqronizaciis impulsis xangrZlivoba.  

nax.4.3_ze warmodgenilia sruli satelevizio signalis  forma erTi kadris  

(ori naxevarkadris) periodisaTvis negatiur polarobaSi gamartivebuli saxiT 

(striqonuli Camqrobi da sinqronizaciis impulsebisG gareSe).  

       aq   T2n _ naxevarkadris gaSlis periodia;  

         T2n 1 – naxevarkadris aqtiuri periodi (pirdapiri svla);  

                     T2n 2 – naxevarkadris pasiuri periodi (ukusvla). 

 

nax.4.3 
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nax.4.2 da nax.4.3_ze aRniSnulia sruli satelevizio signalis doneTa 

standartuli Tanafardoba procentebSi da droiTi intervalebis mniSvnelobebi 

CvenSi moqmedi standartisaTvis.  

`WeSmaritebis moments“ sinqronizaciis procesSi Seesabameba 

sinqroimpulsebis wina fronti. am dros pirdapiri svla T1 ZaldatanebiT wydeba 

da iwyeba ukusvla T2. aucilebelia, rom ukusvla damTavrdes Camqrobi impulsis 

dasrulebamde, raTa ar moxdes gamosaxulebis `Semobruneba“ kadris marcxena da 

zeda nawilebSi. 

sayuradReboa sinqroimpulsebis ganlageba Camqrob impulsebze. rogorc 

striqonuli, ise naxevarkadruli (kadruli) sinqroimpulsebi daZrulni arian 

Sesabamisi Camqrobi impulsebis marcxena kidisaken. amis mizezi SemdegSi 

mdgomareobs: striqonuli (kadruli) sinqroimpulsebis wina fronti Seesabameba 

drois im moments, rodesac mTavrdeba winamavali striqonis (kadris) gaSla da 

iwyeba ukusvla. Uukusvlis xangrZlivoba damokidebulia konkretuli satelevizio 

mimRebis gaSlis generatoris parametrebze da SesaZloa metnaklebad 

gansxvavdebodes sxvadasxva mimRebSi, magram aucilebelia, rom ukusvla yvela 

mimRebSi damTavrdes Camqrobi impulsebis moqmedebis Sewyvetamde (maTi ukana 

frontis dadgomamde). amisaTvis ki ukusvlis xangrZlivoba satelevizio mimRebebSi 

ar unda aRematebodes drois intervals sinqroimpulsis wina da Camqrobi 

impulsis ukana frontebs Soris. cxadia, rom es intervali miT metia, rac ufro 

axlosaa sinqroimpulsi Camqrobi impulsis wina frontTan. Uukiduresi SemTxveva, 

rodesac sinqroimpulsisa da Camqrobi impulsis wina frontebi erTimeores 

emTxveva, gamoricxulia gamosaxulebis signaliT sinqroimpulsis SesaZlo 

damaxinjebis gamo. 

 

 

 

 

 

4.2 sruli satelevizio signalis forma 

  naxevarkadris ukusvlis areSi 

ganvixiloT  sruli stelevizio signali naxevarkadris ukusvlis areSi.   

misi forma negatiur polarobaSi CvenSi moqmedi standartisaTvis naCvenebia 

nax.4.4–ze. signalis  mdgenelebis daniSnulebis gasarkvevad mivmarToT nax.4.5 a)–s. 
masze warmodgenili videosignali TiTqosda Seicavs yvela saWiro elements _ 

striqonuli sinqronizaciis impulsebs naxavarkadris aqtiur periodSi da 

naxevarkadrul sinqronizaciis impulsebs. maT unda uzrunvelyon sistemis 

gadamcemi da mimRebi mxareebis sinqronuli da sinfazuri muSaoba. Nnaxatidan Cans, 

rom naxevarkadruli Camqrobi impulsis moqmedebis ganmavlobaSi striqonuli 
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sinqroimpulsebi ar gadaicema. SeiZleba mogveCvenos, rom maTi gadacema arc aris 

saWiro.Uukusvlis dros kadris gaswvriv sulac ar aris aucilebeli, rom 

gadamcemi da mimRebi mxareebi sinqronulad muSaobdnen, magram saqme imaSia, rom 

momdevno naxevarkadris aqtiuri periodis dawyebisas, rodesac kvlav iwyeba 

striqonuli sinqroimpulsebis gadacema, ver xerxdeba satelevizio mimRebis 

striqonuli gaSlis generatoris myisieri sinqronizacia pirvelive striqonuli 

sinqroimpulsiT. Ees ki iwvevs gamosaxulebis  ramdenime zemo striqonis Zvras 

horizontaluri mimarTulebiT, rac dauSvebelia. swored am xarvezis 

asacileblad ar SeiZleba striqonuli sinqroimpulsebis mimdevrobis Sewyveta 

kadris ukusvlis dros (nax.4.5 b )). Nnaxevarkadruli sinqroimpulsebis moqmedebis 

ganmavlobaSi striqonuli sinqroimpulsebis gadasacemad naxevarkadrul 

sinqroimpulsebs ukeTeben ‚CanaWrebs“ ise, rom  maTi ukana frontebi emTxveodnen 

savaraudo striqonuli sinqroimpulsebis wina frontebs. 

 

nax.4.4 

striqonuli sinqroimpulsebis gamoyofa striqonuli da kadruli 

sinqroimpulsebis mimdevrobidan (rTuli sinqronarevidan) SesaZlebelia am 

mimdevrobis diferencirebiT madiferencirebel wredSi. nax.4.5d )–ze 

warmodgenilia striqonuli sinqroimpulsebis mimdevroba, romelic miiReba 

nax.4.5 b )–ze naCvenebi videosignalis rTuli sinqronarevis diferencirebis  

Semdeg. 

Tu SevadarebT erTmaneTs videosignalis kent da luw naxevarkadruli 

Camqrobi impulsebis areebs (nax.4.5 b ) da g)), SevamCnevT  gansxvavebas maT formaSi _ 
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drois intervali kenti naxevarkadris sinqroimpulsis wina frontidan pirveli 

CanaWris ukana frontamde tolia H_is, xolo luwi naxevarkadris sinqroimpulsis 

wina frontidan pirveli CanaWris ukana frontamde _ H/2_-is. aRniSnuli sxvaoba 

Tavs iCens naxevarkadrTa sinqroimpulsebis integrebis Semdeg maintegrebel 

wredSi, romelic gamoiyeneba naxevarkadruli sinqroimpulsebis gamosayofad 

rTuli sinqronarevidan. Nnax.4.5 e )_ze  naCvenebia rTuli sinqronarevis integrebis 

Sedegad miRebuli kenti (uwyveti) da luwi (wyvetili) naxevarkadruli 

sinqroimpulsebis dakbiluli mrudebi. Sedarebis mizniT isini zeddebulia da 

rogorc Cans  maTi forma gansxvavebulia. 

integrebuli naxevarkadruli sinqroimpulsebi miewodeba satelevizio 

mimRebis kadruli gaSlis generators da axdens mis sinqronizacias. Ggeneratoris 

sinqronizacia xdeba dakbiluli sinqroimpulsis mier garkveuli donis miRwevis 

momentSi. luwi naxevarkadruli sinqroimpulsi sinqronizaciis dones aRwevs  t  

droiT gvian, vidre kenti naxevarkadruli sinqroimpulsi (nax.4.5 e )). Ees iwvevs 

luwi naxevarkadris rastris vertikalur Zvras kenti naxevarkadris rastris 

mimarT, ris Sedegadac striqonebi wyvildeba da mcirdeba gamosaxulebis 

vertikaluri mkafiooba. 

striqonebis dawyvilebis Tavidan asacileblad saWiroa, rom kenti da luwi 

naxevarkadruli sinqroimpulsebi formiT ar gansxvavdebodnen. amisaTvis 

naxevarkadrul sinqroimpulsebSi CanaWrebis sixSires zrdian orjer (nax.4.5 v ) da 
z)). aseTi impulsebis integrebis Sedegad miRebuli dakbiluli mrudebis forma 

aRar unda gansxvavdebodes, magram imis gamo, rom sxvadasxvaa naxevarkadruli 

sinqroimpulsis winamavali da momdevno striqonuli sinqroimpulsebis dacileba 

misi wina da ukana frontebidan, integrebis sawyisi pirobebi  naxevarkadruli 

sinqroimpulsebisTvis gansxvavebulia.Ees kvlav iwvevs striqonebis dawyvilebas, 

Tumca naklebad aSkaras. striqonebis dawyvilebis am ukanaskneli mizezis 

aRmosafxvrelad naxevarkadruli sinqroimpulsebis win da ukan striqonul 

sinqroimpulsebs Soris aTavseben damatebiT impulsebs, romlebic iqve mdebare 

striqonul sinqroimpulsebTan erTad qmnian e.w. wina da ukana maTanabrebel 

impulsebs (nax.4.4 a ), b)). damatebiTi impulsebi ar iwvevs striqonuli gaSlis 

generatoris sinqronizacias, radganac is am dros sixSiris orze gayofis reJimSi 

muSaobs. 

maTanabrebeli impulsebisa da CanaWrebis xangrZlivoba orjer naklebia 

striqonTa sinqroimpulsebis xangrZlivobaze. 

Aaqve unda aRiniSnos standartiT gaTvaliswinebuli striqonebis danomvris 

Tanmimdevroba. striqonebis numeracia iwyeba kenti naxevarkadris dasawyisidan. 

luwi naxevarkadri iwyeba 313_e striqonis Suidan. 
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nax.4.5 
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4.3 videosignalis sixSiruli speqtri 

ganvsazRvroT videosignalis sixSiruli  speqtri f . igi unda Seicavdes 

dabal sixSireebs 0f  diapazonSi 0 _dan 3 hercamde Eda aseve sixSirul 

mdgenelebs minf _dan maxf _mde :  

  dabalsixSiruli mdgenelebi diapazonSi 300 f hc asaxaven 

gamosaxulebis saSualo sikaSkaSis cvlilebas Zalian dabali sixSiriT; 

 minf _ minimaluri sixSirea, romelsac unda atarebdes satelevizio 

traqtis nebismieri mowyobiloba; 

 maxf _ speqtris yvelaze maRali _ zeda sasazRvro  sixSirea Fz.sas.   

(nax.4.6). 

 
nax.4.6 

gamosaxulebis saSualo sikaSkaSe aisaxeba videosignalis e.w. „mudmivi 

mdgeneliT“. igi didi xnis ganmavlobaSi SeiZleba ucvleli iyos (uZravi 

gamosaxulebis gadacemisas) an icvlebodes Zalian nela (kadrSi moZraobisas an 

kadris cvlisas).                                                               

„mudmivi mdgenelis“ cvlilebis sixSire ar aRemateba 2_3 hercs. am 

sixSireebis uSualo gadacema satelevizio traqtSi SeuZlebelia, vinaidan  masSi 

ar unda arsebobdes arc erTi gardamavali tevadoba, rac praqtikulad 

miuRwevelia (pirvelive tevadobaSi informacia `mudmivi mdgenelis“ cvlilebis 

Sesaxeb daikargeba). amitom `mudmivi mdgeneli“ gadaicema xelovnuri meTodis 

gamoyenebiT. 

      Tu mudmivi mdgenelis signaliT amplitudurad vamodulireT damxmare 

impulsebi, Semdeg ki avjameT videosignalis cvlad mdgenelTan, miviRebT 

videosignals, romelSiac informacia mudmivi mdgenelis Sesaxeb Tavmoyrili 

iqneba damxmare impulsebis amplitudaSi (nax.4.7). 
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nax.4.7 

      rogorc aRvniSneT, pirvelive gardamaval tevadobaSi mudmivi mdgeneli ver 

gaivlis. mudmivi mdgenelis aRsadgenad sakmarisia damxmare impulsebis 

saxuravebis fiqsacia garkveul doneze e.w. Savis donis mafiqsirebel wredebSi. 

praqtikulad damxmare impulsebis funqcias striqonuli Camqrobi impulsebi 

asruleben.  

 

ganvsazRvroT minimaluri sixSire  fmin.  

amisaTvis ganvixiloT yvelaze `martivi” gamosaxuleba, romelic 

horizontalur Sav da TeTr zols warmoadgens (nax.4.8). davadginoT am 

gamosaxulebis Sesabamisi videosignalis forma da am formis mixedviT 

ganvsazRvroT misi sixSire.  
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nax.4.8          

e.i.ECvenSi moqmedi gaSlis standartisaTvis    

 
 

 davadginoT zeda sasazRvro sixSire fmax. 

videosignalis speqtris maRali sixSireebiT warmoebs gamosaxulebis mcire 

zomis detalebisa da sagnebis kideebis aRwarmoeba.  

warmovidginoT yvelaze `rTuli“ gamosaxuleba, romelic piqselis 

diametris toli Savi da TeTri vertikaluri zolebisagan Sedgeba. davadginoT am 

gamosaxulebis Sesabamisi videosignalis forma a-_a striqonis gaswvriv da mis 

mixedviT ganvsazRvroT  zeda sasazRvro  sixSire fmax (nax.4.9). 
 

       
sadac tel _ erTi piqselis (elementis) gadacemis droa. 

 

davadginoT  piqselis gadacemis   xangrZlivoba.  

rogorc viciT,  piqselebis  raodenoba  erT kadrSi  2kZN  .   erT  wamSi 
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nax.4.9 

gadacemuli piqselebis raodenoba , xolo erTi piqselis 

gadacemis dro 

 
amitom 

     
adre aRvniSneT, rom vertikaluri mkafiooba rastris diskretuli 

struqturis gamo striqonebis aqtiuri raodenobis  75%_s  ar aRemateba. amitom 

vertikaluri da horizontaluri mkafioobis tolobidan gamomdinare zeda 

sasazRvro sixSire SeiZleba Semcirdes p=0,750,85 jer, sadac p _ kelis 

koeficientia. maSin 

 

miRebuli formula samarTliania idealizirebuli gaSlisaTvis, sadac 

ukusvlebis dro striqonisa da kadris gaswvriv nulis tolia. realurad 

ukusvlis dro nuls ar udris. striqonis gaSlis aqtiuri periodis xangrZlivoba 

tolia zz TT )1(1  , sadac  187,0
64
121 

S
S

T
T

z

z


  _ striqonuli Camqrobi impulsis 

fardobiTi xangrZlivobaa. igive exeba kadrul gaSlas. kadris aqtiuri periodis 
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xangrZlivobaa nn TT )1(1  , sadac 08,0
20

6,12 
mS
mS

T
T

n

n  _ kadruli Camqrobi 

impulsis fardobiTi xangrZlivobaa. 

gaSlis standartiT mocemulia striqonebis raodenoba kadrSi Z da 

kadrebis sixSire ,  sinamdvileSi kadris aqtiuri periodis ganmavlobaSi iSleba 

Za= )1(  Z striqoni, xolo  Z striqoni ikargeba kadris ukusvlis dros. 

amrigad striqonTa realuri ricxvi kadrSi  naklebia normalurze da Seadgens 

576_s. 

aRsaniSnavia, rom kadruli gaSlis pirdapiri da ukusvlis droTa 

gadanawileba moqmedebs mxolod vertikalur mkafioobaze. igi ar cvlis striqonis 

gaSlis siCqares da aqedan gamomdinare videosignalis zeda sasazRvro sixSires 

anu mkafioobas horizontalurad. vertikaluri da horizontaluri mkafioobebis 

gasaTanabreblad  saWiroa horizontaluri mkafiooba xelovnurad Semcirdes  

videosignalis speqtris siganis SeviwroebiT  jer.  

sxvagvaradaa saqme striqonebis gaSlisas. striqonis aqtiuri periodis 

Semcirebisas ukusvlis xangrZlivobis zrdis xarjze da striqonSi  

nominaluri raodenobis elementebis SenarCunebisas videosignalis speqtris 

sasazRvro sixSire izrdeba. marTlac,  erTi piqselis gaSlis realuri droa 

 

sadac     ,   xolo videosignalis speqtris sasazRvro sixSire 

 
anu igi aRemateba nominalur mniSvnelobas (vinaidan  yovelTvis dadebiTia da 

1_ze naklebi). Aamrigad horizontaluri da vertikaluri mkafioobebis  tolobis 

SemTxvevaSi miviRebT 

 
am gantolebaSi koeficientebis mniSvnelobebis Casmisas ( 8,0p ; 18,0 ;  

08,0 ) miviRebT ufro martiv gamosaxulebas 

 

Tu gamosaxulebaSi CavsvavT gaSlis parametrebis mniSvnelobebs (k= 4/3, 

Z=625,   hc), miviRebT 
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rogorc vxedavT, striqonstriqonobiTi gaSlisas  sakmaod didia, rac 

videosignalis satelevizio traqtSi gadacemisas gamoiwvevs garkveul 

sirTuleebs. swored amitom samauwyeblo telexedvaSi gamoiyenes 

striqongamotovebiTi gaSlis wesi kadrebis sixSiriT 25hc. Sedegad  

videosignalis speqtris sigane f  orjer Semcirda da Seadgens miaxloebiT 6 

megahercs. 

 

 

 

 

4.4   videosignalis speqtris struqtura 

 

 Cven davadgineT videosignalis speqtris sasazRvro sixSireebi (nax.4.6). axla 

gavarkvioT speqtris struqtura sasazRvro sixSireebs Soris. 

 nax.4.10–ze naCvenebia videosignalis sixSiruli speqtri vertikaluri 

struqturis mqone uZravi gamosaxulebisTvis (nebismieri feris vertikaluri 

zolebi)  progresuli gaSlis dros. Aam SemTxvevaSi videosignali warmoadgens 

drois periodul funqcias. misi speqtris xasiaTi diskretulia da igi aRiwereba 

furies ormagi mwkriviT: 

. 

speqtri Seicavs striqonuli da kadruli sixSireebis jerad harmonikebs              

. naxatidan Cans, rom energia videosignalSi ZiriTadad Tavmoyrilia  

striqonuli da kadruli sixSiris harmonikebze. MmanZili harmonikebs Soris 

kadruli sixSiris ( ) tolia. 

realuri moZravi gamosaxulebis SemTxvevaSi videosignali kvaziperiodul 

signals warmoadgens.Mmisi yoveli speqtraluri mdgenelis irgvliv warmoiSveba 

garkveuli ubani, sadac speqtri Seicavs yvela sixSires ubnis farglebSi. ubnis 

sigane damokidebulia gamosaxulebaSi moZraobis siswrafeze. igi miT metia, rac 

ufro swrafia moZraoba da ukiduresad didi siswrafisas SeiZleba speqtris 

mezobelma ubnebma erTmaneTi gadafaron. Ppraqtikulad ase  ar xdeba da speqtris 

mezobel ubnebs Soris rCeba sakmao manZili imisaTvis, rom moxerxdes damatebiTi 

informaciis gadacema, magaliTad, informaciisa feris Sesaxeb, rogorc es xdeba   

ferad satelevizio sistemebSi PAL, SECAM, NTSC. 
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Nnax.4.10 

nax.4.11–ze warmodgenilia videosignalis speqtris fragmenti 

striqongamotovebiTi gaSlis  SemTxvevisTvis. Aaq manZili mezobeli striqonuli 

harmonikebis jgufSi mdebare mdgenelebs Soris Seadgens kadrebis sixSires ( ), 

xolo manZili striqonuli harmonikis jgufSi mdebare mdgenelebs Soris  

naxevarkadrebis sixSiris _is tolia. 

 

nax.4.11 
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Tavi V   cifruli telexedvis safuZvlebi 

 

5.1 satelevizio sistemebis ganviTarebis 

     Tanamedrove etapi – cifruli telexedva 

satelevizio signalis bunebisa da xasiaTis garkvevisas davrwmundiT, rom 

misi forma imeorebs sikaSkaSis ganawilebas im wrfis gaswvriv, romelzec 

xorcieldeba gaSla, anu igi warmoadgens gamosaxulebis eleqtrul analogs. Aamis 

Sesabamisad telexedvis im sistemebs, romlebSiac gadacemisaTvis, 

konservaciisaTvis an sxva saxis damuSavebisaTvis iyeneben analogur signals, 

analoguri telexedvis sistemebi ewodebaT. ramdenime aTwleulis ganmavlobaSi 

telexedva analoguri iyo.  misi ganviTarebis procesSi ukanasknel wlebSi  Tavi 

iCina analoguri meTodebis SezRudvebma, romlebic  seriozulad aferxebdnen 

telexedvis Semdgom ganviTarebas. 

aRniSnuli SezRudvebis erT_erT  ZiriTad mizezad SeiZleba CaiTvalos 

analoguri signalis susti dabrkolebamdgradoba. satelevizio traqtis 

mravalricxovan mowyobilobaSi analoguri signali ganicdis xmaurisa da sxva 

dabrkolebebis gavlenas. Tanamedrove samauwyeblo satelevizio sistema ki 

warmoadgens signalebis gardaqmnisa da gadacemisaTvis saWiro mowyobilobaTa 

sakmaod grZel jaWvs, romlis rgolebis raodenoba telexedvis ganviTarebasTan 

erTad matulobs. am rTuli jaWvis yovelive rgolSi gamosaxulebis xarisxis 

kargva gardauvalia. amis mizezia dabrkolebebi, romlebic nebismier 

mowyobilobaSi signalis yoveli gardaqmnisas  moqmedeben. satelevizio signalis 

gaZlierebisa da damuSavebis analoguri meTodebis gamoyenebisas aRniSnuli 

dabrkolebebi grovdeba rgolidan rgolSi. vidre gardaqmnaTa raodenoba mcirea, 

jamuri damaxinjebani SeumCnevelia, magram telexedvis ganviTarebisas  gardaqmnaTa 

raodenoba Zalze swrafad matulobs: izrdeba manZilebi gadamcem da mimReb 

punqtebs Soris, matulobs sxvadasxva videoefeqtebis nomenklatura da raodenoba, 

romlebic elfers mateben gadacemebs, magram moiTxoven damatebiT gardaqmnebs. 

rTuldeba agreTve satelevizio programebis montaJis teqnologia. amnair 

sistemebSi saWiro dabrkolebamdgradobis uzrunvelyofis problema umTavresi 

xdeba. 

kavSirgabmulobis teqnikaSi ukve kargad cnobili cifruli meTodebi 

saSualebas iZleva mniSvnelovnad Semcirdes dabrkolebebiT gamowveuli 

damaxinjebani satelevizio signalebis formirebisa da gadacemisas. swored amitom 

ukanasknel wlebSi sul meti yuradReba eqceva egreT wodebul cifrul 

telexedvas. 
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cifruli telexedva warmoadgens satelevizio teqnikis ares, romelSic 

satelevizio signalis damuSavebis, konservaciisa da gadacemis operaciebi 

dakavSirebulia cifrul formaSi mis gardaqmnasTan. 

SeiZleba warmovidginoT ori saxis cifruli telexedvis sistema. pirveli 

tipis sistemaSi _ sruliad cifrulSi _ gadasacemi gamosaxulebis gardaqmna 

cifrul signalad da piriqiT,  cifruli signalis gardaqmna gamosaxulebad, 

mimReb ekranze xorcieldeba uSualod gardamqmnelebSi “sinaTle_signali” da 

“signali_sinaTle”. Ggamosaxulebis gadacemis traqtis yvela rgolSi informacia 

gadaicema cifruli formiT. aseTi gardamqmnelebis Seqmna perspeqtivaSi savsebiT 

realuria, magram amJamad isini jer ar arseboben  da amitom mizanSewonilia meore 

tipis cifruli satelevizio sistemebis ganxilva, romelSiac mimwodebisagan 

miRebuli analoguri satelevizio signali gardaiqmneba cifrul formaSi, 

ganicdis saWiro damuSavebas, gadacemas an konservacias, Semdeg ki kvlav 

analogur formaSi gardaiqmneba. amitom SeiZleba gamoyenebuli iqnas arsebuli 

analoguri signalebis mimwodebi da satelevizio mimRebebi. am TavSi ZiriTadi 

yuradReba daeTmoba swored meore tipis sistemebs. 

 

 

 

 

 

5.2 cifruli telexedvis sistemis agebis 

 zogadi principebi 

aRniSnul sistemebSi cifruli telexedvis traqtis Sesasvlels ewodeba 

analoguri satelevizio signali, romelic Semdeg gardaiqmneba cifrul formaSi. 

es gardaqmna warmoadgens operaciebis kompleqss, romelTaganac yvelaze arsebiTia 

diskretizacia,  dakvantva da  kodireba. 

diskretizacia aris uwyveti analoguri signalis )(tu _s Secvla am signalis  

calkeuli anaTvlebiT  drois garkveul momentebSi. 

yvelaze gavrcelebulia mudmivi periodis mqone Tanabari diskretizacia, 

romelic efuZneba naikvist_kotelnikovis Teoremas. am Teoremis mixedviT 

nebismieri uwyveti signali )(tu , romelsac SezRuduli speqtri aqvs (nax.5.1 a )), 

SeiZleba warmodgenili iyos misi mniSvnelobebiT (anaTvlebiT) )( ntu  drois 

diskretul momentebSi nTtn  , sadac ,...3,2,1n  _ mTeli ricxvebia; T  _ 

diskretizaciis periodi, romelic SeirCeva naikvist_kotelnikovis Teoremis 

pirobidan: /5,0T fmax. aq fmax _ Tavdapirveli )(tu  signalis speqtris zeda 

zRvruli sixSirea. 
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diskretizaciis periodis Sebrunebul sidides ewodeba diskretizaciis 

sixSire.D Teoremis mixedviT diskretizaciis sixSiris minimaluri mniSvneloba 

unda iyos fd   fmax. naikvist_kotelnikovis Teoremis amsaxvel analizur 

gamosaxulebas Semdegi saxe aqvs: 

              

aq igulisxmeba, rom )(nTu  anaTvlebi warmoadgenen usasrulod mcire 

xangrZlivobis  _impulsebs. 

)(nTu  anaTvlebis mimdevrobidan sawyisi analoguri signalis )(tu  

aRsadgenad (5.1) formulis Sesabamisad saWiroa anaTvlebis gatareba fmax_is toli 

Wris sixSiris mqone idealur filtrSi (dabali sixSiris filtrSi _ dsf).    

)(2
)(2sin max

nTt
nTtf







N Sefardeba warmoadgens aRniSnuli filtris reaqcias 

erTeulovan  impulsze. 

naikvist_kotelnikovis Teoremidan gamomdinareobs, rom sawyisi signalis 

zusti aRdgenisaTvis saWiroa anaTvlebis usasrulod didi raodenoba. 

praqtikulad ki signals yovelTvis sasruli xangrZlivoba aqvs da igi aRiwereba 

anaTvlebis sasruli raodenobiT. Mmiuxedavad Teoremis pirobebTan Seusabamobisa, 

signalis aRdgenis aseTi xerxi farTod gmoiyeneba cifrul telexedvaSi, xolo 

aRdgenis sizuste garkveuli moTxovnebis dacvisas sakmarisad miiCneva. 

analoguri signalis cifrul formaSi gardaqmnisas diskretizaciis 

process mosdevs dakvantvis procesi. dakvantva (termini nasesxebia birTvuli 

fizikidan) mdgomareobs diskretizaciisas miRebuli anaTvlebis myisieri 

mniSvnelobebis SecvlaSi calkeuli fiqsirebuli doneebis anakrebidan uaxloesi 

mniSvnelobebiT (nax.5.1 g )). dakvantva satelevizio signalis igive diskretizaciaa, 

romelic xorcieldeba ara droSi, aramed )(tu  signalis donis mixedviT. swored 

am cnebebs Soris gaurkvevlobis asacilebladaa SemoRebuli gansxvavebuli 

terminologia. 

dakvantvis skala warmoiqmneba )(tu  signalis cvlilebis dinamiuri 

diapazonis  calkeul  areebad  dayofisas,  romlebsac  dakvantvis   bijebi 

ewodeba. 

gardaqmnis pirobebidan gamomdinare dakvantvis skala SeiZleba iyos 

rogorc wrfivi, ise arawrfivi. 

anaTvlis damrgvaleba oridan erT_erT uaxloes donemde (qveda an zeda) 

damokidebulia imaze, aWarbebs Tu ara anaTvlis mniSvneloba dakvantvis zRurbls 

(nax.5. 1 g )). 
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                                 Nnax.5.1 
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diskretizirebuli da dakvantuli signali ukv(nT) ukve cifrul signals 

warmoadgens, magram mas dabali dabrkolebamdgradoba aqvs. am ukanasknelis 

asamaRleblad ukeTesia dakvantuli signali gardaiqmnas orobiT formaSi ise, rom 

signalis yoveli donis mniSvneloba Caiweros orobiT kodSi. am dros donis 

nomeri 0 da 1 simboloebis kombinaciad Caiwereba. swored amaSi mdgomareobs 

signalis analogur_cifruli gardaqmnis daskvniTi operacia _ kodireba.        

kodireba aris anaTvlis dakvantuli mniSvnelobis ukv(nT) gardaqmna misi 

Sesabamisi simboloebis kodur kombinaciad uc(nT). diskretizirebuli da 

dakvantuli satelevizio signalis kodirebis yvelaze gavrcelebuli xerxia _ 

misi warmodgena naturalur orobiT kodSi. am xerxs impulsur_koduri 

modulacia (ikm) ewodeba. nax.5.1 d )_ze naCvenebia sawyisi signalis )(tu  fragmentis 

gardaqmnis Sedegi orobiT samTanrigian kodSi. 

xSirad diskretizacias, dakvantvas da kodirebas uwodeben mokled _ 

satelevizio signalis kodirebas. samive es operacia erT teqnikur mowyobilobaSi 

xorcieldeba. am mowyobilobas analogur_cifruli gardamqmneli (acg) ewodeba. 

ukugardaqmna cifruli signalisa analogurSi sruldeba cifrul_analogur 

gardamqmnelebSi (cag). 

rogorc acg, ise cag_i nebismieri cifruli sistemis aucilebeli kvanZebia. 

 

 

 

 

5.3  cifruli informaciis gadacemis siCqare 

SevafasoT cifruli informaciis gadacemis siCqare kavSiris arxSi. 

ikm meTodiT satelevizio signalis uSualo kodirebisas koduri 

kombinaciebi iqmneba sixSiriT, romelic anaTvlebis sixSiris anu diskretizaciis 

sixSiris  fd  tolia. 

yoveli koduri kombinacia Seesabameba garkveul anaTvals da Seicavs k 
raodenobis orobiT simbolos (bits). 

cifruli informaciis gadacemis siCqare ewodeba drois erTeulSi 

gadacemul orobiT simboloebis ricxvs. siCqaris erTeulad miRebulia biti/wamSi. 

amrigad cifruli satelevizio signalis gadacemis siCqare diskretizaciis 

sixSirisa (fd) da erT diskretul anaTvalSi simboloebis raodenobis (k) 
namravlis tolia. 

c  fd k  . 

Tu satelevizio signalis zeda sasazRvro sixSire  6max f mghc_is tolia, 

maSin naikvist_kotelnikovis Teoremis mixedviT diskretizaciis sixSire ar 

SeiZleba 12 mghc_ze naklebi iyos. 
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cifruli telexedvis sistemebSi diskretizaciis sixSire arCeulia 

minimalur dasaSvebze meti da 13,5 mghc_is tolia. diskretizaciis sixSiris 

moyvanili konkretuli mniSvneloba dakavSirebulia cifruli signalis 

unifikaciasTan evropuli da amerikuli gaSlis standartebisaTvis _ am 

SemTxvevaSi piqselebis raodenoba striqonis xilvad nawilSi  orive standartSi 

erTnairia da 720_is tolia. 

orobiTi simboloebis raodenoba k erTi anaTvlis kodur kombinaciaSi 

(Tanrigebis raodenoba oroboTi ricxvSi)  dakavSirebulia dakvantvis doneTa 

ricxvTan m formuliT mk 2log . 

dakvantvis doneTa raodenoba m  unda SeirCes  ara naklebi TvaliT aRqmuli 

sikaSkaSis gradaciebis maqsimaluri raodenobisa. rogorc vnaxeT, sikaSkaSis 

gradaciebis aRqmuli raodenoba dakvirvebis pirobebidan gamomdinare meryeobs 

92_dan 230_mde. simartivisTvis aviRoT  m .200100   maSin 

                            .7,66,6)200100(log 2 k  

cxadia, rom simboloebis raodenoba orobiT kodSi  SeiZleba iyos mxolod 

mTeli ricxvi, anu  7k  an .8k  pirvel SemTxvevaSi m 128  )2( 7 . Mmeore 

SemTxvevaSi  m .25628    Tu CavTvliT, rom    8k ,  maSin 

                             c  fd k  10885,13   mbiti/wm. 

Tu gaviTvaliswinebT, rom sikaSkaSis signalis garda, unda gadaices 

informacia feris Sesaxeb, saerTo cifruli nakadi Seadgens  216 mbits/wm. aseTi 

Sedegi savsebiT logikuria, vinaidan analoguri signalidan cifrulze 

gadasvlisas saqme gvaqvs gacvliT operaciasTan – amaRlebuli 

dabrkolebamdgradobis safasuria cifruli signalis speqtris mniSvnelovani 

gaganiereba. 

sul ramdenime wlis win sakmarisad iTvleboda dakvantva 256 doned. amJamad  

rekomendirebulia dakvantvis wrfivi aTTanrigiani skala, romelSic dakvantvis 

1024 )2( 10  donea. Aam SemTxvevaSi dakvantvis xmauri, romelic gamosaxulebaze 

vlindeba rogorc mcdari  konturebi  da gamowveulia dakvantvis cdomilebebiT,  

TvalisaTvis  SeumCnevelia. rac Seexeba  cifruli nakadis siCqares,  SDTV _Si   igi  
Seadgens 135 mbits/wm Sav_TeTri da 270 mbits/wm feradi gamosaxulebisaTvis, xolo 

HDTV_is SemTxvevaSi 1080/50p standartisaTvis cifruli nakadis siCqare tolia 

4,455 gigabiti/wm !  
      davadginoT cifruli informaciis gadasacemad kavSiris arxis 

aucilebeli sixSireTa gatarebis zolis mniSvneloba, romelic cifruli 

signalis speqtris siganeze naklebi ar unda iyos. es ukanaskneli tolia 

 

sadac Tt _ erTi  orobiTi  simbolos  gadacemis  droa anu  erTi taqtis  dro; 
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ft _ taqturi sixSire. 
Taqturi impulsebis Tanabari  ganawilebisas    ft = fd k ,  magram   vinaidan   

c  fd k ,  amitom 

 

amrigad, SDTV feradi gamosaxulebis cifruli signalis gadasacemad 

kavSiris arxis aucilebeli  gatarebis zolis siganea , xolo 

1080/50p standartisaTvis kavSiris arxis gatarebis zolis saWiro sigane Seadgens 

2,2275 gigahercs! 
aseTi farTozolovani arxis gamoyeneba cifruli signalis gadasacemad 

ekonomikurad araefeqturia. amitom aucilebelia satelevizio Setyobinebis 

‘SekumSva” anu kompresia. 

 

 

 

 

5.4   kompresia 

arsebobs cifruli nakadis Semcirebis rezervi gamosaxulebis xarisxze 

gavlenis gareSe, rac gamomdinareobs satelevizio signalis mniSvnelovani 

informaciuli siWarbidan. Gganasxvaveben fiziologiur, struqturul da 

statistikur  siWarbes. 

     Ffiziologiuri siWarbe  ukavSirdeba  adamianis Tvalis Tvisebebs. aRniSnuli 

siWarbis aRmofxvrisas ar gadaicema satelevizio signalSi Tavmoyrili is 

informacia,  romelsac  Tvali  ver aRiqvavs. 

      struqturuli siWarbe gamomdinareobs videosignalis struqturidan,  

kerZod ki masSi arsebuli Camqrobi impulsebis intervalebidan, romelTa 

gamoyeneba SesaZlebelia sxva informaciis, magaliTad, bgeriTi Tanxlebis 

gadasacemad. 

      statistikuri siWarbe dakavSirebulia gamosaxulebasTan, romelic 

warmoadgens sikaSkaSeTa da feris ara qaotur ganawilebas, aramed aRiwereba 

kanonebiT, romlebic adgenen garkveul kavSirebs (korelacias) mis elementebs 

Soris rogorc sivrceSi, aseve droSi. Aam kavSirebis gamoyeneba saSualebas iZleva  

mravaljer ar gadaices erTi da igive monacemebi. swored amis xarjze 

SesaZlebelia gadasacemi informaciis moculobisa da aqedan gamomdinare 

cifruli nakadis gadacemis siCqaris Semcireba. 

      amJamad arsebobs kompresiis standartebi, romlebic gansazRvraven 

gamosaxulebisa da bgeriTi Tanxlebis cifruli nakadebis efeqturi kodirebisa 

da dekodirebis ZiriTad wesebs. maTi zogadi saxelwodebaa  MPEG  (Moving  Pictures 

Experts Group). dReisaTvis miRweuli kompresiis efeqturoba Zalze didia. 
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magaliTad, standartisatvis MMPEG_2 bituri siCqare 15 mbiti/wm_ia  

arakompresirebuli ikm signalis 270 mbit/wm_Si siCqaris nacvlad, xolo 

standartSi   MPEG_4     miRweulia   Zalian   dabali  siCqareebi:  64  kbiti/wm_dan 
4  mbiti/wm_mde. 
 

 

 

 

5.5  cifruli satelevizio sistemis ganzogadoebuli  

struqturuli sqema 

cifruli satelevizio sistemis Sesavals miewodeba analoguri satelevizio 

signali (nax.5.2). winaswari analoguri damuSavebis (mag., sikaSSkaSis sruli 

signalisa da feradobis signalis seleqcia da sxva) Semdeg signali miewodeba 

acg_s, romelSic igi ganicdis diskretizacias, dakvantvas da kodirebas. miRebul 

cifrul signalSi informaciis didi siWarbea, romelic aRmoifxvreba cifruli 

damuSavebis blokSi. Semdeg signali miewodeba arxis koders, romlis 

daniSnulebacaa cifruli signalis dacva SesaZlo dabrkolebebisagan  

dabrkolebamdgradi kodebis gamoyenebiT. sabolood cifruli signali miewodeba 

gadamcemi mowyobilobis modulators da Semdeg kavSiris arxs. 

 

Nnax.5.2 

miRebuli signali mimRebSi demodulirdeba, ris Semdegac ganicdis 

dekodirebas arxis dekoderSi. cifruli damuSavebis blokSi signali aRidgens 

pirvandel cifrul formas da Semdeg cag_Si kvlav analogur signalad iqceva. 
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Tavi VI   feradi telexedvis safuZvlebi 

 

6.1 sinaTle, feri da kolorimetria 

cnobilia, rom yvela materialuri sxeuli, romlis temperatura absolutur 

nulze metia, asxivebs energias garemomcvel sivrceSi. sxivuri energiis sivrceSi 

gavrceleba xorcieldeba sxvadasxva sixSiris  eleqtromagnituri  gamosxivebebiT. 

eleqtromagnituri gamosxivebebis skala moicavs sixSireTa speqtrs yvelaze 

maRali sixSiris  (mokle talRis sigrZis) mqone  sxivebidan (1021 hc, 10_4 nm) 

samrewvelo eleqtroqselis (50 hc, 6000 k m) da ufro dabali sixSiris mqone 

gamosxivebebamde. 

aRniSnuli speqtridan Cven gvainteresebs is ubani, romelic moicavs 

ultraiisfer (talRis sigrZe 38010  nm), xilvad ( 770380  nm) da infrawiTel 

( 340000770  nm) gamosxivebebs. am ubans speqtris optikupi are ewodeba. 

xilvadi eleqtromagnituri gamosxivebebi iwveven sinaTlis SegrZnebas. 

sinaTle ewodeba eleqtromagnitur gamosxivebas, Sefasebuls adamianis 

TvaliT im gavlenis mixedviT, romelsac aRniSnuli gamosxiveba masze 

axdens.Nnax.6.1–ze warmodgenilia adamianis Tvalis mgZnobiarobis speqtraluri 

maxasiaTebeli _ xilvadobis mrudi, romliTac igi eleqtromagnitur gamosxivebas 

afasebs speqtris xilvad ubanSi. 

 

nax.6.1 
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monoqromatuls uwodeben iseT eleqtromagnitur gamosxivebas, romelsac 

erTi garkveuli talRis sigrZe (sixSire) aqvs. 

rTuli gamosxiveba Seicavs sxvadasxva talRis sigrZis mqone 

eleqtromagnitur gamosxivebebs. 

rTuli gamosxiveba xasiaTdeba  speqtrSi energiis ganawilebiT anu 

speqtraluli maxasiaTebliT. rTul gamosxivebas SeiZleba hqondes uwyveti 

speqtri (mag., mzis, gavarvarebuli liTonis gamosxiveba) an diskretuli (xazovani) 

speqtri (mag., dRis sinaTlis naTurebis gamosxiveba). 

Tu adamianis Tvals xvdeba rTuli gamosxiveba, romelic speqtris xilvad 

diapazonSi Seicavs yvela sixSiris eleqtromagnitur rxevas, e.i. xasiaTdeba 

uwyveti speqtriT da amasTan misi speqtraluri maxasiaTebeli uaxlovdema mzis 

sinaTlis speqtralur maxasiaTebels, Tvali SeigrZnobs TeTr fers.  

ama Tu im feris SegrZneba xdeba maSin, rodesac mzis gamisxivebaSi 

nawilobriv an mTlianad  CavaxSobT romelime mdgenels an mdgenelebs. 

amrigad feradi gamosxiveba SeiZleba  miviRoT xelovnurad TeTri feris 

gamosxivebis speqtris garkveuli ubnis CaxSobiT an piriqiT _ gamoyofiT, mag., 

Suqfiltris saSualebiT. Fferis miRebis aseT xerxs subtraqtiuri (klebiTi) 

ewodeba. 

aucilebelia gvaxsovdes, rom Tvali aRiqvams fers mxolod dRis  

pirobebSi, e.i. maSin, rodesac muSaobs Tvalis kolbebis aparati (dabindebisas 

xilvas uzrunvelyofs Tvalis Cxirebis aparati ruxis gradaciebSi). 

sagnebis optikuri Tvisebebis (arekvla, StanTqma, gatareba) 

sxvadasxvagvaroba iwvevs arekvlili sinaTlis sxivebis gansxvavebas rogorc  

simZlavriT, ise speqtraluri SemadgenlobiT. Sedegad gansxvavdeba sagnebis feric 

da sinaTlovnebac anu saxezea Tvisebrivi sxvaoba. 

cxadia, rom Tu sagnebidan arekvlili sinaTlis sxivebi ar gansxvavdeba arc 

simZlavriT da arc speqtraluri SemadgenlobiT, adamianis Tvali ver SeamCnevs 

sxvaobas maT ferSi da sinaTlovnebaSi. Tu arekvlili sxivebi gansxvavdebian 

mxolod simZlavriT, Tvali daafiqsirebs gansxvavebas maT sinaTlovnebaSi anu 

raodenobriv sxvaobas. 

ferTa tolobebis statistikuri kvlevis safuZvelze adamianTa didi 

raodenobisaTvis dadginda adamianis Tvalis saSualo Tvisebebi da SemuSavda 

feris maTematikuri aRwera. Sedegad Camoyalibda mecniereba, romelic Seiswavlis 

ferebis maTematikur warmodgenas da maTi gazomvis saSualebebs _ kolorimetria, 

romelic  feradi telexedvis erT_erT Semadgenel nawils warmoadgens. 
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6.2 ferebis aditiuri da subtraqtiuri miReba 

feradi mxedvelobis fiziologiuri safuZvlebi gamomdinareobs feradi 

mxedvelobis samkopmponentiani Teoriidan, romelic SeimuSava m. lomonosovma 1756 

wels da SemdgomSi ganaviTares iungma, helmgolcma da maqsvelma. es Teoria 

gulisxmobs adamianis Tvalis dRis xedvis aparatSi sami tipis sxivuri energiis 

mimRebis _ sami tipis kolbis arsebobas, romelTa raodenoba 7 milions aRwevs.  

kolbebis erTi jgufi ZiriTadad reagirebs sxivebze, romelTa talRis 

sigrZe 490380   nm Seadgens (lurjmgrZnobiare), meore jgufi reagirebs 

ZiriTadad sxivebze, romelTa talRis sigrZea 600490   nm (mwvanemgrZnobiare), 

xolo mesame jgufi ZiriTadad mgrZnobiarea 770600   nm talRis sigrZis 

gamosxivebebis mimarT (wiTelmgrZnobiare). 

samive jgufis kolbebis Tanabari mZlavri gaRizianeba iwvevs TeTri feris 

SegrZnebas. samive jgufis kolbebis Tanabari susti gaRizianeba iwvevs ruxi feris 

SegrZnebas, xolo Tu kolbebi ar Riziandeba, adamiani aRiqvams Sav fers. 

kolbebis speqtraluri mgrZnobiarobis maxasiaTeblebi erTimeores 

nawilobriv faravs. amitom aRigzneba kolbebis ara erTi, aramed ori an samive 

jgufi. kolbebis aRgznebis xarisxis Tanafardoba gansazRvravs am dros aRqmuli 

feris gvarobas. kolbebis mgrZnobiarobis speqtraluri maxasiaTeblebis gadafarva 

aris metameruli ferebis arsebobis mizezi _ ferebis, romlebsac Tvali feriT 

ver ganasxvavebs miuxedavad maTi gansxvavebuli speqtraluri Semadgenlobisa. 

magaliTad, Tvali xedavs yviTel fers maSin, rodesac mas aRagznebs 590 nm 

talRis sigrZis monoqromatuli gamosxiveba da maSinac, rodesac Tvals xvdeba 

garkveuli talRis sigrZis wiTeli da mwvane monoqromatuli sxivebi.  

arsebobs ferebis miRebis ori xerxi _ aditiuri (krebiTi) da subtraqtiuri 

(klebiTi). 

ferebis aditiuri miReba SeiZleba ganxorcieldes Sesarevi ferebis 

 lokakuri SereviT; 

 sivrculi SereviT; 

 binokularuli SereviT. 

ferebis Sereva SesaZlebelia rogorc erTdroulad, ise Tanmimdevrulad. 

ferebis lokaluri SerevisaTvis Sesarevi ferebis sinaTlis nakadebi unda 

mivmarToT difuzurad amrekl ekranze. narevis feri damokidebuli iqneba Sesarevi 

ferebis intensivobaze da maT gvarobaze. Nnax.6.2_ze warmodgenilia wiTeli, 

lurji da mwvane Fferebis lokaluri Serevis magaliTi. 

ferebis lokaluri Sereva gamoiyeneba saproeqcio satelevizio mimRebebSi. 
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nax.6.2 

ferebis sivrculi Serevisas Sesarevi ferebis mcire zomis (Tvalis garCevis 

zRurblze myofi) wertilebi, Strixebi, zolebi (nax.6.3) an sxva Tanabrad 

gabneulia zedapirze, romlis feric damokidebulia Sesarevi ferebis elementebis 

mier dakavebuli farTobebis Tanafardobaze. naxatze moyvanili magaliTebidan 

Cans Tu ra gavlena aqvs Fzolebis sisqes narevi feris aRqmaze. ferebis sivrculi 

Sereva gamoiyeneba feradi satelevizio mimRebebis “signali_sinaTle” 

gardamqmnelebSi (CRT, LCD, PDP da sxv.).  

 
nax.6.3 

ferebis binokularuli Serevisas erT Tvalze moqmedebs erTi feris 

sinaTlis nakadi, xolo meore Tvalze _ meore feris sinaTlis nakadi. am dros 

adamiani xedavs Sesarevi ferebis Sekrebis Sedegs. es meTodi gamoiyeneba Sav_TeTr 

stereoteleviziaSi da kinoSi. 

ferebis miRebis subtraqtiuri xerxi, romelic zemoT vaxseneT, telexedvaSi 

ar gamoiyeneba. man  gamoyeneba hpova ferad fotografiaSi da kinoSi. 
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6.3 feris maxasiaTeblebi 

feri warmoadgens samzomad sidides. misi daxasiaTeba SeiZleba sami 

subieqturi (fiziologiuri) an Sesabamisi sami obieqturi (fizikuri) 

maxasiaTebliT. 

subieqtur sistemaSi feri xasiaTdeba sinaTlovnebiT, feradobis toniT da 

feris gajerebiT. 

sinaTlovneba raodenobrivi maxasiaTebelia. TeTri, Ria ruxi, muqi ruxi es 

erTi da igive TeTria, magram gansxvavebuli sinaTlovnebiT. 

feradobis toni aris is, rac fers TeTrisagan ganasxvavebs da aRiwereba 

sityvebiT yviTeli, wiTeli, mwvane, vardisferi da a.S. 

feris gajereba ganisazRvreba imiT Tu ramdeni TeTria mocemul ferSi. 

TeTris raodenobis zrdisas ferSi misi gajereba mcirdeba da piriqiT. 

maqsimaluri gajereba aqvT monoqromatul ferebs,  minimaluri _ TeTr fers. 

feradobis toni da feris gajereba axasiaTeben fers Tvisebrivad da 

warmoadgenen feris feradobas. 

obieqtur sistemaSi feri xasiaTdeba sikaSkaSiT, dominirebuli talRis 

sigrZiT da feris sisufTaviT. 

sikaSkaSe _ feris raodenobrivi maxasiaTebelia da izomeba kd/m2. 

dominirebuli talRis sigrZe da feris sisufTave _ feris Tvisebrivi 

maxasiaTeblebia. 

dominirebuli talRis sigrZe  dom im monoqromatuli gamosxivebis talRis 

sigrZis tolia, romelsac igive feradobis toni aqvs, rac mocemul fers. 

feris sisufTave p gansazRvravs monoqromatuli feris wvlils TeTrTan 

narevSi, romlis drosac miiRweva vizualuri toloba  mocemul ferTan. 

 

sadac L  _ speqtraluri feris sikaSkaSea, 

   
_ TeTri feris sikaSkaSe, 

   
= L  _ mocemuli feris sikaSkaSe. 

 1p  monoqromatuli ferebisTvis, 0p  TeTri ferisaTvis. 
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6.4 ferTa aditiuri Serevis kanonebi 

ferTa aditiuri Sereva eqvemdebareba garkveul kanonebs, romlebic 

kolorimetriis safuZvels warmoadgenen. ferTa aditiuri Serevis kanonebi 

daadgina 1853 wels germanelma maTematikosma grasmanma. 

1_li kanoni: nebismieri feri SeiZleba miRebuli iqnas sami ZiriTadi feris 

aditiuri SereviT. 

CcBbAaDd ''''    , 

sadac A, B, C _ ZiriTadi ferebis erTeulovani raodenoba, 

 ',',' cba  _ ZiriTadi ferebis raodenobebi (ZiriTadi ferebis modulebi), 

 DD _ jamuri feris erTeulovani raodenoba, 

  'd  _ jamuri feris raodenoba. 

ZiriTadi ferebi ewodeba iseT ferebs, romelTagan verc  erTi   ver   miiReba   
ori danarCenis SereviT.  magaliTad,  wiTeli (R),  mwvane (G) da lurji (B).  verc  
wiTels, verc mwvanes da verc   lurj  fers  ver  miviRebT   ori   danarCeni   feris 
SereviT. 

1931 wels ganaTebis saerTaSoriso komisiam CIE (Comission Internationale de 
l’Eclairage) kolorimetriuli gazomvebisaTvis ZiriTad ferebad miiRo 

monoqromatuli ferebi  R ( 700 nm), G( 1,546 nm) da B( 8,435  nm) _ 

kolorimetriuli sistema RGB. 
me_2 kanoni: gamosxivebis nebismier uwyvet cvlilebas Seesabameba feris 

uwyveti cvlileba. 

me_3 kanoni: narevi feri ganisazRvreba mxolod Sesarevi ferebiT da ara 

maTi speqtraluri SemadgenlobiT. 

 

 

 

 

6.5 feris geometriuli warmodgena. 

RGB da XYZ kolorimetriuli sistemebi  

feradi mxedvelobis samkomponentianoba safuZvels iZleva feri ganxilul 

iqnas wertilis an veqtoris saxiT samzomad ferTa sivrceSi. feris amsaxveli 

veqtori iwyeba koordinatTa saTaveSi da mTavrdeba mocemul wertilSi. Tu 

ZiriTad ferebs A, B, C _s warmovidgenT ,


A


B  da 


C  veqtorebad, narevi feris 

gantoleba SeiZleba Semdegnairad Caiweros (nax.6.4): 



 CcBbAaD '''  . 
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Nnax.6.4 

 ferTa sivrcis yoveli wertilis koordinatebi ricxobrivad koordinatTa 

RerZebze feris amsaxveli veqtoris proeqciebis tolia. koordinatTa saTave, 

sadac iwyeba feris amsaxveli yvela veqtori, Seesabameba feris nulovan 
raodenobas _ Sav fers. veqtorebis sigrZe asaxavs feris raodenobas anu mis 

sikaSkaSes, xolo mimarTuleba sivrceSi _ feris gvarobas _ feradobas. 

im sivrces, romelSiac mdebareoben ferTa veqtorebi, ferTa sivrce ewodeba. 

mas 2  steradianze naklebi anu naxevarsferoze naklebi sxeulovani kuTxe ukavia.  

(nax.6.5).  


A ,


B ,


C   ZiriTad  ferebze  agebul  kolorimetriul  sistemaSi 

gamosaxulia konusuri zedapiri, Seqmnili monoqromatuli gamosxivebebis 

Sesabamisi ferebis veqtorebiT. zedapirs amozneqili forma aqvs, vinaidan  verc 

erTi speqtraluri (monoqromatuli) feri ver miiReba ori sxva speqtraluri 

feris  SereviT. 

 
                                 Nnax.6.5 
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imis gamo, rom  speqtris xilvadi are Semofarglulia erT mxares  wiTeli 

feris  ( 770 nm),  xolo  meore  mxares  lurji feris ( 380 nm)  gamosxivebiT,  

speqtraluri ferebis zedapiri ar aris Sekruli. aRniSnul veqtorebze gavlebul 

sibrtyeSi  mdebareoben  veqtorebi,  romlebic  asaxaven  monoqromatuli wiTlisa 

da lurji ferebis yvelanair narevs. maT mewamuli ferebi ewodebaT, xolo 

sibrtyes _ mewamuli ferebis sibrtye. 

      speqtralur ferebze ufro sufTa (gajerebuli) ferebi ar arsebobs. amitom 

yvela realuri feris veqtori imyofeba ferTa sivrcis im nawilSi, romelic 

Semofarglulia monoqromatuli gamosxivebebis Sesabamisi ferebis veqtorebiT 

Seqmnili konusuri zedapiriTa da sufTa mewamuli ferebis sibrtyiT. 

      realuri ferebis Sesabamisi veqtorebis erTobliobas ewodeba realuri 

ferebis konusi. yvela feri, romelTa veqtorebic mdebareoben realuri ferebis 

konusis gareT, bunebaSi ar arsebobs. maT ararealur ferebs uwodeben. 

      ferTa sivrcis nebismieri Q sibrtyiT gadakveTisas miiReba ferTa 

samkuTxedi ABC, romelic warmoadgens yvela feris  feradobis wertilebis 

geometriul adgils. monoqromatuli ferebis feradobis koordinatebis 

(feradobis wertilebis) mier Seqmnil mruds ewodeba speqtraluri ferebis 

lokusi.  

      lokusiTa da mewamuli ferebis wrfiT Semofargluli zedapiri warmoadgens 

 bunebaSi arsebuli yvela feris feradobis wertilebis geometriul adgils. 

ferTa sivrcis koordinatTa RerZebad SeiZleba SeirCes nebismieri sami 

wrfivad damoukidebeli feris Sesabamisi veqtori (ferebisa, romelTa veqtorebi 

erT sibrtyeSi ar mdebareobs), magaliTad, veqtorebi 


R , 


G  da 


B , romlebic 

Seesabameba ICE_s mier miRebuli RGB kolorimetriuli sistemis ZiriTad 

(monoqromatul) ferebs (nax.6.6). maTematikurad nebismieri D feri gamoisaxeba R, G, 

B ZiriTadi ferebis meSveobiT Semdegi tolobiT: 

BbGgRrDd ''''    , 

sadac 'r , 'g , 'b , 'd  _ Sesabamisi ferebis raodenobebia (feris koordinatebi,            

“modulebi”), 

 R, G, B, D _ ferebis dasaxelebebia an maTi erTeulovani raodenobebi. 

ferTa gaTvlebisas Cveulebriv ainteresebT feradoba anu feris gvaroba da 

ara misi raodenoba. amitom mimarTaven r, g, b fardobiT sidideebs, romlebsac 

samferovani koeficientebi ewodeba. 

Tu wina gantolebas gavyofT D feris raodenobaze (modulze) '''' bgrd   , 

miviRebT 

bBgGrRD   , 
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      nax.6.6 

sadac  

'''
'

bgr
rr


  ;    
'''

'
bgr

gg


  ;   
'''

'
bgr

bb


   . 

maTi jami 1 bgr . e.i. ori samferovani koeficienti savsebiT 

gansazRvravs feradobas. amitom feradoba orzomadi sididea. 

Tu 


R , 


G , 


B  koordinatTa sistemas gadavkveTavT nebismieri Q sibrtyiT, 

maSin  


R , 


G , 


B , 


D  veqtorebi gadakveTaven am sibrtyes R, G, B, D wertilebSi. 

Q sibrtyis gadakveTisas koordinatTa sibrtyeebTan iqmneba RGB ferTa 

samkuTxedi. 


D  veqtoris mimarTuleba sivrceSi calsaxad ganisazRvreba misi 

kvalis mdebareobiT Q sibrtyeze. amrigad nebismier wertils RGB samkuTxedis 

sibrtyeSi Seesabameba sruliad garkveuli feradoba. samkuTxeds, romlis 

wveroebSiac imyofeba ZiriTadi ferebis  feradobis wertrilebi, ferTa 

samkuTxedi ewodeba. 

imis gamo, rom ZiriTad ferebad SesaZlebelia nebismieri wrfivad 

damoukidebeli sameulis SerCeva, SeiZleba warmovidginoT mravali 

kolorimetriuli sistema. aseve im mizeziT, rom  Q mkveTi  sibrtyis gavleba 
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SesaZlebelia sruliad nebismieri mimarTulebiT, gansxvavebulia ferTa 

samkuTxedis forma da masze ferebis feradobis wertilebis ganlageba. 

aRniSnulidan gamomdinare ferTa sivrceSi sigrZis cneba kargavs azrs, 

(radgan sigrZeebis Tanafardobas azri aqvs mxolod erTi mimarTulebis gaswvriv 

an misi paraleluri wrfeebis gaswvriv), magram SenarCunebulia wrfeebisa da 

sibrtyeebis paralelobis cneba. aseT sivrces evklides sivrcisagan gansxvavebiT 

afinuri sivrce ewodeba. 

konkretulad dasmuli amocanis amosaxsnelad xelsayreli ZiriTadi 

ferebisa da proeqciebis SerCeviT SeiZleba saWiro Tvisebebis mqone proeqciis 

miReba. 

Tu koordinatTa RerZebis mimarTulebebi ukve SeirCa, saWiroa dadgindes 

masStabebi am RerZebis gaswvriv. amisaTvis unda SeirCes kolorimetriuli sistemis 

meoTxe _ sayrdeni feri. RGB standartul sistemaSi sayrden ferad gamoiyeneba 

Tanabarenergetikuli TeTri feri E . 
Tanabarenergetikuli TeTri feri E es naTebis iseTi feria, romelSic 

gamosxivebis energia speqtris mTel xilvad diapazonSi mudmivia anu ar aris 

damokidebuli talRis sigrZeze. 

sayrdeni TeTri feri E miiReba ZiriTadi ferebis toli (erTeulovani) 

raodenobebis SereviT. e.i. 1'''  EEE bgr , amitom  BGRE 1113  . 

E feris koordinatebi (samferovani koeficientebi) 
3
1

 EEE bgr  . e.i. 

sayrdeni feris veqtori ganWolavs Q mkveT sibrtyes RGB samkuTxedis  

centroidaSi (medianebis gadakveTis wertilSi). Q sibrtye koordinatTa RerZebs 

kveTs wertilebSi, romlebic ZiriTadi ferebis erTeulovani veqtorebis (ortebis) 

boloebs warmoadgenen. amitom am samkuTxeds erTeulovan ferTa samkuTxedi 

ewodeba. vinaidan samferovani koeficientebi r, g da b gansazRvraven mocemuli 

feris feradobis wertilis mdebareobas erTeulovan sibrtyeze, maT agreTve 

feradobis koeficientebs uwodeben. 

speqtraluri ferebis feradobis koordinatebi da masStabebi koordinatTa 

RerZebis gaswvriv dgindeba eqsperimentalurad. 

Tu mqrqali TabaSiris prizmis erT waxnags mivmarTavT sakvlev sinaTlis 

nakads, magaliTad, E_s, xolo meore waxnags _ 

ZiriTadi R, G, B ferebis sinaTlis nakadebs 

(nax.6.7), SeiZleba ise SevarCioT maTi raodenobebi, 

rom damkvirvebeli ver ganasxvavebs prizmis 

marcxena da marjvena waxnagebis ferebs da 

aRiqvams    maT   erTnairebad   (SeTanxmebulebad)         

    nax.6.7                  rogorc sikaSkaSiT, ise feradobiT. 

 



 55 

 

amgvarad eqsperimentalurad dadgenilia, rom E feris misaRebad R, G, B  

ZiriTadi ferebis erTeuloovani raodenobebis sikaSkaSeebis RL , GL , BL  

Tanafardoba unda iyos Semdegi: 

RL : GL : BL =1 : 4 ,59 : 0 ,06=0,177 : 0 ,812 : 0 ,011  . 

rodesac ZiriTadi ferebis sikaSkaSeebis koeficientebi cnobilia, 

gansazRvrulia sikaSkaSis masStabebi koordinatTa RerZebis gaswvriv. nebismieri F  
feris sikaSkaSis koeficienti gamoiTvleba ZiriTadi ferebis modulebiT: 

BGRF LbLgLrL '''    . 

es sibrtyis gantolebaa. amitom erTnairi sikaSkaSis mqone ferebi ferTa 

sivrcis erT sibrtyeSi mdebareoben. am sibrtyes toli sikaSkaSis sibrtye ewodeba. 

yvela toli sikaSkaSis sibrtye erTmaneTis paraleluria. Tu 0FL , miviRebT 

MON nulovani sikaSkaSis mqone sibrtyis gantolebas. MN wrfes, romelic 

warmoadgens nulovani sikaSkaSis sibrtyis kveTas Q sibrtyesTan, usinaTlo _ 

alixna ewodeba (nax.6.6). 

Tu speqtraluri feri 1vt simZlavrisaa, maSin mis koordinatebs kuTri 

koordinatebi an kuTri koeficientebi ewodeba da aRiniSneba zemodan xaziT. 

nax.6. 8 a )_ze naCvenebia )(r , )(g , )(b  kuTri koordinatebis damokidebulebebi 

1vt simZlavris speqtraluri feris talRis sigrZeze. maT Serevis mrudebi 

ewodeba.  

 

nax.6.8 
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rTuli (araspeqtraluri) gamosxivebis feris koordinatebi (modulebi) kuTr 

koordinatebTan dakavSirebulia Semdegi gantolebebiT: 

 

sadac )(P  _ rTuli gamosxivebis simZlavris speqtraluri simkvrivea. 

Tanabarenergetikuli TeTri feris E_saTvis constP )(  da ''' bgr   , 

amitom 

             

da e.i. farTobebi, SemosazRvruli )(r , )(g  da )(b  mrudeebiT da abscisebis 

RerZiT, tolia. 

nax.6.8 b )_ze naCvenebia speqtraluri ferebis (monoqromatuli gamosxivebebis) 

samferovani koeficientebi (feradobis koordinatebi). moyvanili mrudeebidan Cans, 

rom ferTa gantolebaSi speqtraluri cisferi ferisaTvis 440 nm_dan 540 nm_mde r 
samferovani koeficienti uaryofiTi iqneba. es niSnavs imas, rom speqtraluri 

ferebi ver miiReba R, G, B ZiriTadi ferebis SereviT da e.i. realuri ferebis 

nawili mdebareobs RGB samkuTxedis  farglebs gareT. 

RGB kolorimetriuli sistemis Rirsebas Seadgens is, rom masSi ZiriTad 

ferebad arCeulia realuri ferebi, magram amasTan mas naklic gaaCnia _ zogierTi 

ferisTvis ferTa modulebi (koordinatebi) uaryofiTia, xolo ferTa sikaSkaSis 

koeficientebis gamosaTvlelad saWiroa samive ZiriTadi feris sikaSkaSis 

koeficientebis gamoyeneba. 

aRniSnulTan dakavSirebiT ICE_m 1931 wels  miiRo ararealur ZiriTad 

ferebze X,Y,Z agebuli XYZ kolorimetriuli sistema. dekartes marTkuTxa 

koordinatTa sistema XYZ isea orientirebuli ferTa sivrcis mimarT, rom XOZ 
sibrtye emTxveodes nulovani sikaSkaSis sibrtyes (nax.6.9), Y koordinati iyos am 
sibrtyis perpendikularuli, XYZ ferTa samkuTxedi mTlianad moicavdes lokuss, 

xolo Tanabarenergetikulma E TeTrma ferma SeinarCunos Tavisi mdebareoba XYZ 
samkuTxedis centroidaSi. am SemTxvevaSi nebismieri feris sikaSkaSis koeficienti 

ganisazRvreba mxolod Y koordinatiT da ar aris damokidebuli X da Z   
koordinatebze. garda amisa, yvela realuri feris warmodgena ferTa tolobebSi 

xdeba mxolod dadebiTi X, Y, Z koordinatebiT. 
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nax.6.9  

 

RGB da XYZ samkuTxedebis centroidebi Tanxvdenilia da e.i. TeTri feri E 
SeinarCunebs Tavis mdebareobas. misTvis 

 

nebismieri ferisTvis SeiZleba daiweros ferTa toloba rogorc XYZ, ise 
RGB kolometriul sistemebSi: 

zZyYxXF     da   bBgGrRF   

anu 

bBgGrRzZyYxX    . 

praqtikuli miznebisaTvis ICE_s rekomendaciiT gamoiyeneba ara erTeulovani 

ferebis sibrtye XYZ, aramed misi proeqcia XOY sibrtyeze. mas ICE ferTa grafiki 

ewodeba (nax.6.10). am proeqciaSi ferTa samkuTxedis Z wertili SeTavsebulia 

ferTa XY  grafikis O wertilTan, OX RerZi warmoidgens alixnas, xolo alixnis 

paraleluri consty   wrfeebi warmoadgenen toli mniSvnelobis sikaSkaSis 

koeficientebis geometriul adgils. ICE ferTa grafiki moxerxebulia imiT, rom 

warmodgenilia marTkuTxa koordinatTa sistemaSi. 
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nax.6.10 

Tu cnobilia ferTa sivrcis veqtoris 'x , 'y , 'z  koordinatebi (modulebi), 

feradobis koordinatebis gansazRvra xdeba tolobebiT: 

'''
'

zyx
xx


  ;   
'''

'
zyx

yy


  ;   
'''

'
zyx

zz


  . 

maTi jami  1 zyx , e.i.  ori maTgani  savsebiT  gansazRvravs feradobas. 

R,, G, B ZiriTadi ferebis da A, B, C, D, E TeTri ferebis (romlebic 

standartizirebulia 1931 wels ICE_s mier) feradobis koordinatebi moyvanilia 

cxrilSi da naCvenebia nax.6.10_ze. aqve naCvenebia TeTri ferebis feradobis 

temperaturebi Tf (
oK). 

sinaTlis wyaros feradobis temperatura ewodeba im realur temperaturas, 

romlamdec unda gavaxuroT absoluturad Savi sxeuli, rom man igive feris 

sinaTle gamoasxivos, romelsac asxivebs mocemuli sinaTlis wyaro. 
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feradobis 

koordinatebi 

sinaTlis 

wyaros feri 

feris wyaros 

daxasiaTeba 

feradobis 

temperatura, 
oK x y 

TeTri A varvar_naTura 2854 0,448 0,408 

TeTri B dRis sinaTlis 

naTura 

4800 0,348 0,352 

TeTri C CrdiloeTis ca 

mzian amindSi 

6500 0,310 0,316 

TeTri D Rrubliani ca           6500 0,313 0,329 

TeTri E Tanabarenergetiku-

li (Teoriuli) 

_ 0,33(3) 0,33(3) 

wiTeli R 700 nm _ 0,7346 0,26534 

mwvane G 1,546 nm _ 0,2737 0,7174 

lurji B 8,435 nm _ 0,1665 0,0088 

 

ferTa grafikis ICE_31–is  Sesaxeb aucilebelia aRiniSnos Semdegi: 

1. yvela realuri feris feradobis koordinatebi imyofeba speqtraluri 

lokusis SigniT; 

2. Tanabarenergetikuli TeTri feri E Zevs XOY samkuTxedis simZimis centrSi. 

misi koordinatebia x=1/3, y=1/3; 

3. damatebiTi ferebis feradobis wertilebi mdebareoben E wertilze gamaval 

wrfeebze E Ewertilis aqeT_iqidan; 

4. ori feris narevis feradobis wertilebi Zevs Sesarevi ferebis feradobis 

wertilebis SemaerTebel wrfeze; 

5. sami feris narevis feradobis wertilebi Zevs Sesarevi ferebis feradobis 

wertilebze agebuli samkuTxedis farglebSi; 

6. nebismieri feris, romlis feradobis wertili mocemulia ferTa grafikze, 

dominirebuli talRis sigrZe (feradobis toni) ganisazRvreba 

monoqromatuli feris talRis sigrZiT speqtraluri ferebis lokusis im 

wertilSi, romelsac gadakveTs E wertilze da sakvlevi feris feradobis 

wertilze gatarebuli wrfe. 

nax.6.11 a)_ze warmodgenilia kuTri koordinatebis ),(x ),(y )(z  

mniSvnelobebi 1 vt simZlavris speqtraluri ferebisaTvis (Serevis mrudebi). 

Serevis mrudi )(y  emTxveva xilvadobis mruds )(v _s ( )()(  vy  ) imis gamo, rom 

y koordinata XYZ sistemaSi srulad gansazRvravs feris sikaSkaSes.  
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nax.6.11 b )_ze asaxulia speqtraluri ferebis feradobis koordinatebis 

(samferovani koeficientebis) mniSvnelobebi XYZ ferTa grafikis sibrtyeSi. )(x  

da )(y  mrudebi amavdroulad warmoadgenen feradobis koordinatebs ICE ferTa 

grafikis sibrtyeSi. 

 

 
nax.6.11  

nebismieri realuri )(P  gamosxivebis feradobis koordinatebi XYZ 
sistemaSi gamoiTvleba integraluri gantolebebiT: 

 

sadac )(P  _ rTuli gamosxivebis simZlavris speqtraluri simkvrivea. 

Tanabarenergetikuli TeTri feris E_saTvis constP )(  da ''' zyx  ,    

amitom   

             

da e.i. farTobebi, SemosazRvruli ),(x  )(y  da )(z  mrudeebiT da abscisebis  

RerZiT, tolia. 
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6.6 feradi gamosaxulebis analizi  

                            da sinTezi 

feradi satelevizio sistemis sawyis rgolSi _ gardamqmnelSi “sinaTle_ 

signali” _ gamosaxulebis elementebad daSlisa da gaSlis process adamianis 

Tvalis msgavsad win uswrebs misi speqtraluri analizi. Sedegad feradi 

gamosaxuleba iyofa wiTel, mwvane da lurj ferdayofil gamosaxulebebad.MmimReb 

mxares _ piriqiT _ sami ferdayofili gamosaxulebis sinTezis procesSi xdeba  

gadacemuli feradi gamosaxulebis aRwarmoeba. Fferadi gamosaxulebis analizisa 

da sinTezis procesebi SeiZleba ganxorcieldes rogorc mimdevrobiT (nax.6.12 a )), 

ise erTdroulad (nax.6.12 b )). Aamis Sesabamisad ganasxvaveben mimdevrobiT da 

erTdroul ferad satelevizio sistemebs. 

 

nax.6.12 

mimdevrobiT sistemaSi sami ferdayofili gamosaxuleba miiReba RGB   
Suqfiltrebiani diskos meSveobiT, romelic brunavs Sav_TeTri gadamcemi kameris 

win. masTan sinqronulad da sinfazurad  Sav_TeTri satelevizio mimRebis ekranis 

win brunavs analogiuri Suqfiltrebiani disko. am dros damkvirvebeli 

Tanmimdevrulad xedavs sam ferdayofil gamosaxulebas. adamianis gonebaSi maTi 

srulyofili SekrebisaTvis samive ferdayofili gamosaxuleba unda gadaicemodes 

erTi standartuli Sav_TeTri kadris gadacemis tol droSi, rac asamkecebs 



 62 

videosignalis speqtris siganes (18 mghc) da xdis mimdevrobiT ferad sistemas  

araTavsebads Sav_TeTr satelevizio sistemasTan. 

erTdroul sistemaSi feradi gamosaxulebis gadasacemad gamoiyeneba sami 

paralelurad momuSave Sav_TeTri satelevizio arxi. miRebuli wiTeli, mwvane da 

lurji ferdayofili gamosaxulebebi specialuri ferdamyofi optikuri sistemisa 

da Suqfiltrebis meSveobiT proecirdeba Sesabamis “sinaTle_signali” 

gardamqmnelze. mimReb mxares ferdayofili gamosaxulebebi miiReba Sav_TeTri 

kineskopebis ekranze, romelTa win ganlagebulia Sesabamisi feris Suqfiltrebi. 

Suqfiltrebis Semdeg ferdayofili gamosaxulebebi ikribeba ferSemkrebi 

optikuri mowyobilobis meSveobiT da waredgineba damkvirvebels, romelic xedavs 

gadacemul ferad gamosaxulebas. nax.6.12 b )_dan Cans, rom feradi gamosaxulebis 

gadasacemad saWiroa gasamkecebuli siganis kavSiris arxi ( 1863  mghc). es ki 

ganxilul erTdroul sistemas xdis SeuTavsebads arsebul Sav_TeTr sistemasTan. 

feradi telexedvis danergvis momentisaTvis msoflioSi ukve moqmedebda 

Sav_TeTri samauwyeblo satelevizio sistemebi (amerikuli da evropuli). amitom 

savsebiT logikuri iyo dasanergi feradi satelevizio sistemisadmi Sav_TeTrTan 

Tavsebadobis moTxovna. 

Tavsebadobis principi gulisxmobs Semdegs: 

1. feradi mimRebi unda Rebulobdes Sav_TeTr gadacemebs da axdendes 

gamosaxulebis aRwarmoebas Sav_TeTrad;  

2. Sav_TeTri mimRebi unda Rebulobdes ferad gadacemebs da axdendes 

gamosaxulebis aRwarmoebas Sav_TeTrad; 

3. “feradi” da “Sav_TeTri” videosignalebis speqtris siganeebi ar unda 

gansxvavdebodnen. 

aRniSnul  moTxovnebs akmayofilebs amJamad msofloiSi moqmedi Tavsebadi 

feradi satelevizio sistemebi NTSC,  PAL da  SECAM_3b. 
NTSC (National  Television System Committee) sistema dainerga aSS_Si, kanadaSi, 

iaponiaSi, kubaSi da sxva qveynebSi 1953 wels.  PAL (Phase Alternation Line, avtori _ 
valter bruxi, 1963 w., firma Telefunken) sistema dainerga dasavleT evropaSi, 

avstraliaSi, iugoslaviaSi da sxva qveynebSi 1967 wels. sistema SECAM_ma 

(Séquence de Couleurs Avec Mèmoire, avtori anri de fransi, 1954 w.) moqmedeba daiwyo 
safrangeTSi, sabWoTa kavSirSi (moskovsa, kievsa da TbilisSi) da mis gavlenis 

qveS myof qveynebSi 1967 wels. 

amJamad saqarTveloSi moqmedebs sistema PAL-i. 
satelevizio mimRebSi miRebuli ferdayofili gamosaxulebebis ferebs 

ewodeba mimRebis ZiriTadi ferebi Rm, Gm, Bm. maTi feradobis koordinatebi 

ganisazRvreba “signali_sinaTle” gardamqmnelebis TvisebebiT, magaliTad, 

kineskopis luminoforebis an Txevadkristaliani displeis  Suqfiltrebis 

maxasiaTeblebiT. Eekranze aRwarmoebuli ferTa gama moicavs yvela fers, 
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romelTa feradobis koordinatebi imyofeba im ferTa samkuTxedis farglebSi, 

romelic agebulia mimRebis ZiriTadi ferebis feradobis wertilebze 

(koordinatebze). aqedan gamomdinare ferTa maqsimaluri raodenobis 

aRwarmoebisaTvis ferTa samkuTxedi, agebuli mimRebis ZiriTadi ferebis 

feradobis wertilebze, ICE_s ferTa grafikis maqsimalur farTobs unda 

ikavebdes. magram rac ufro axlosaa feradobis wertili lokusTan, miT ufro 

viwrozolovania Sesabamisi gamosxivebis speqtri da e.i. naklebia misi sikaSkaSe. 

cxrilSi moyvanilia mimRebis ZiriTadi ferebis koordinatebi amerikuli da 

evropuli standartebisaTvis. 

mimRebis ZiriTadi ferebis koordinatebi 

Rm Gm Bm 

 

standarti 

x y x y x y 
Aamerikuli (NTSC) 0,670 0,330 0,210 0,710 0,140 0,080 

Eevropuli (EU) 0,640 0,330 0,290 0,600 0,150 0,060 
 

Nnax.6.13_ze naCvenebia Sesabamisi ferTa samkuTxedebi ICE_31 ferTa grafikze, 

saidanac Cans, rom evropuli standarti warmoadgens kompromiss or zemoxsenebul 

pirobas Soris. Aam naxatze warmodgenilia agreTve RGB kolorimetriuli sistemis 

ferTa samkuTxedi. 

mimRebis sami ZiriTadi feris garda, standartizebulia agreTve mimRebis 

tolsignaliani TeTri feri. es is feria, romelic miiReba aRmwarmoebeli 

mowyobilobis ekranze, rodesac mis Sesavals miewodeba toli sididis 

ferdayofili gamosaxulebis signalebi BGR UUU  .  Tanamedrove ferad 

satelevizio sistemebSi tolsignalian TeTr ferad miRebulia evropaSi TeTri 

feri C (x=0,310; y=0,316), xolo amerikaSi TeTri feri D6500K (x=0,313; y=0,329). 
Tu gadamcemi kameris samive “sinaTle_signali” gardamqmnelis pirveladi 

(ZiriTadi) ferebi emTxveva satelevizio mimRebis Sesabamisi “signali_sinaTle” 

gardamqmnelebis ZiriTad ferebs Rm, Gm, Bm_s, maSin “sinaTle_signali” 

gardamqmnelebis speqtraluri mgrZnobiarobis maxasiaTeblebi warmoadgenen 

Serevis mrudebs (kuTr koordinatebs) r
m
, g

m
, b

m
_s RmGmBm mimRebis ZiriTadi 

ferebis kolorimetriul sistemaSi. praqtikulad gadamcemi da mimRebi 

gardamqmnelebis ZiriTadi ferebi erTimeores ar emTxveva. amitom satelevizio 

traqtSi irTveba gadamTvleli matrica _ ferTa koreqtori, romelic gardaqmnis 

gadamcemi kameris kolorimetriul sistemas mimRebis kolorimetriul sistemaSi. 

amiT miiRweva ferebis kolorimetriulad zusti aRwarmoeba, romlis drosac 

gamosaxulebis yoveli piqselis feradoba ar gansxvavdeba originalis Sesabamisi 

piqselis feradobisagan, xolo maTi sikaSkaSeebis fardoba yvela feradobisaTvis 

mudmiv sidides warmoadgens. 
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nax.6.13 

ferebis kolorimetriulad zusti aRwarmoebis pirobis Camoyalibebisas 

igulisxmeboda, rom satelevizio traqtis yvela rgoli “sinaTlidan sinaTlemde” 

wrfivia. sinamdvileSi ki realuri satelevizio sistemis zogierTi rgoli, 

gansakuTrebiT gardamqmneli “signali_sinaTle”, arawrfivia. mag., kineskopis 

samodulacio maxasiaTeblis arawrfivobis koeficientebi 5,38,2  . arawrfivoba 

iwvevs gradaciul damaxinjebebs da feris gajerebis arabunebriv siWarbes. amitom 

ZiriTadi ferebis signalebi ERm, EGm da  EBm ganicdis gama koreqcias satelevizio 

traqtis gadamcem mxares CarTul gama koreqtorSi (gamakoreqtirebuli signalebi 

aRiniSneba StrixiT). Sedegad satelevizio traqtis  “sinaTlidan sinaTlemde” 

yendeba 1_ze odnav meti ( 3,12,1  ), rac iwvevs originalTan SedarebiT feris 

gajerebis mcireoden zrdas. es ki aumjobesebs feradi gamosaxulebis 

fsiqologiurad zust aRqmas.G  
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6.7 sikaSkaSis signali 

feradi satelevizio mimRebis ekranze feradi gamosaxulebis misaRebad 

aucilebelia kavSiris arxiT gadaices ZiriTadi ferebis signalebi ER, EG  da EB, 
romlebic formirebulia ferad gadamcem kameraSi sruli speqtriT (6 mghc 

TiToeuli) da gavlili aqvT gama koreqciis wredi.  

Sav_TeTr satelevizio sistemasTan Tavsebadobis mizniT igive kavSiris 

arxiT unda gadaices signali EY, romelic uzrunvelyofs Sav_TeTri satelevizio 

mimRebebis ekranze feradi gamosaxulebis Sav_TeTrad aRwarmoebas. am signals 

sikaSkaSis signali ewodeba. misi miReba SesaZlebelia ferad kameraSi damatebiTi 

“sinaTle_signali” gardamqmnelis gamoyenebiT, romelsac xilvadobis mrudis 

msgavsi speqtraluri mgrZnobiarobis maxasiaTebeli aqvs, an ER ,  EG ,  EB ZiriTadi 

ferebis signalebis garkveuli proporciiT Sekrebis Sedegad. TiToeuli signalis 

wvlili EY signalSi ganisazRvreba Tvalis speqtraluri mgrZnobiarobiT mimRebis 

ZiriTadi ferebis gamosxivebebis mimarT da tolia 

EY =  ER   +   EG +    EB  ,, 

sadac , ,  _ ZiriTadi ferebis raodenobebia, romelTa  narevic uzrunvelyofs 

tolsignaliani TeTri feris miRebas. 

C TeTri feris misaRebad NTSC samkuTxedisaTvis, romelic CvenTan moqmed 

sistemaSia standartizebuli, sikaSkaSis signali unda Seicavdes ZiriTadi ferebis 

Semdeg raodenobebs: 

EY = 0,30 ER  +  0,59 E
G +  0,11 EB  . 

              

 

 

 

6.8 ferTasxvaobiTi signalebi 

EY  sikaSkaSis signalTan erTad sakmarisia sami ferdayofili gamosaxulebis 

signalidan mxolod nebismieri oris gadacema, mag., ER da EB_s. mesame EG  
signalis  formireba SesaZlebelia Semdegi gamosaxulebis Sesabamisad: 

EG = 
59,0
1 ( EY  _ 0,3 ER _ 0,11 EB )  . 

gadacemisaTvis gankuTvnili TiToeuli EY  , ER da EB signalis speqtris 

sigane evropuli standartiT gaSlisas 6 mghc_s Seadgens. am SemTxvevaSi ER da   

EB signalebSi adgili aqvs informaciis fsiqovizualur siWarbes _ 

damtkicebulia, rom adamianis Tvali mcire zomis detalebs (isini gadaicema 
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videosignalis speqtris maRali sixSireebiT) ferSi ver xedavs. es faqti 

ilustrirebulia nax.6.14_ze, romelzedac warmodgenilia feris gajerebis 

damokidebuleba signalis sixSireze.  naxatidan gamomdinareobs,   rom   R   da   B  

 

nax.6.14 

ZiriTad ferTa gajereba sixSiris zrdisas mniSvnelovnad klebulobs, G feri ki 
inarCunebs maRal gajerebas zeda sasazRvro sixSiremde. wiTeli feris gajerebis 

Semcireba 10%_mde 1,5 mghc sixSireze niSnavs, rom oTxi piqselis zomis detalebi 

gadaicema mxolod mwvane ferSi, xolo igive mniSvnelobamde lurjis gajerebis 

Semcireba 0,6 mghc sixSireze niSnavs, rom aTidan oTx piqselamde zomis detalebi 

gadaicema mxolod or ferSi _ wiTelSi da mwvaneSi. samive ferSi gadaicema 

mxolod didi zomis (10 piqselze meti) detalebi. 

aRniSnuli garemoeba saSualebas iZleva sikaSkaSis signali EY  gadaices 

sruli speqtriT (6 mghc), xolo ER da EB signalebi sagrZnoblad Semcirebuli 

siganis speqtriT (1,5 mghc–iT  ER _Tvis  da 0,5 mghc_iT EB   _ Tvis). 

signalebi ER  da EB Seicaven rogorc raodenobriv (sikaSkaSe), ise Tvisebriv 

(feradoba) informacias feris Sesaxeb. amave dros raodenobrivi informacia 

Tavmoyrilia EY  sikaSkaSis signalSi da misi gameoreba ER  da EB signalebSi iwvevs 

informaciul siWarbes. Mmisi aRmofxvris mizniT kavSiris arxiT gadaicema EY  

sikaSkaSis signali da ori Semdegi sami ferTasxvaobiTi signalidan: 

ER_Y  = ER  _ EY  ;   EG_Y
  = EG 

 _ EY  ;    EB_Y  = EB  _ EY  .    

maTi upiratesoba ER ,, EG ,
 EB   ZiriTadi ferebis signalebTan mdgomareobs 

SemdegSi: 

1. ferTasxvaobiTi signalebi utoldeba nuls maSin, rodesac gadaicema 

gamosaxulebis Savi, TeTri an ruxi detalebi (am dros ER =  EB = EG = EY  
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da amitom  ER_Y = EG_Y
 = EB_Y = 0). es mniSvnelovnad amaRlebs 

dabrkolebamdgradobasa da Tavsebadobas; 
2. ferdayofili gamosaxulebis signalebis aRdgena sruli speqtriT 

satelevizio mimRebSi xorcieldeba sikaSkaSisa da ferTasxvaobiTi 

signalebis SekrebiT: 

                 ER  =  ER_Y  + EY   ;     EG = EG_Y
  + EY   ;      EB   = EB_Y  + EY   .    

sami ferTasxvaobiTi signalidan (ER_Y , EG_Y
 da EB_Y) kavSiris arxiT 

gadaicema ER_Y  da EB_Y  viwrozolovani signalebi, romlebsac signal/xelSeSlis  

ukeTesi fardoba aqvT. 

mimRebSi EG signalis misaRebad saWiro EG_Y
 signalis formireba 

xorcieldeba dekoderSi Semdegi tolobis mixedviT: 

EG_Y
 = _0,51 ER_Y  _ 0,19 EB_Y. 

ukanaskneli  gamosaxuleba  miiReba  

EY  = 0,30 ER  + 0,59 EG + 0,11 EB   _dan 

EY  =  0,30 EY  +  0,59 EY  +  0,11 EY  _is  gamoklebiT 

da miRebuli tolobis 0 = 0,30 ER_Y + 0,59 EG_Y
 + 0,11 EB_Y     EG_Y

 _is mimarT 

gadawyvetiT. 

 

      

 

 

6.9 Tavsebadi feradi satelevizio sistemis 

    ganzogadoebuli struqturuli sqema 

sami ZiriTadi signalis gardaqmnisa da erTi kavSiris arxiT gadacemis 

ganzogadoebuli struqturuli sqema naCvenebia nax.6.15_ze. igi saerToa samive 

Tanamedrove Tavsebadi feradi satelevizio sistemisaTvis. gansxvaveba mdgomareobs 

mxolod feris Sesaxeb informaciis gadacemis meTodebSi. samive sistemaSi 

informacia feris Sesaxeb gadaicema sikaSkaSis signalis speqtris farglebSi misi 

SemWidroebis gziT. 

Mmakodirebel matricas miewodeba ZiriTadi ferebis signalebi, romlebmac 

gaiares gama da ferTa koreqciis wredebi.  matrica gardaqmnis ZiriTadi ferebis 

signalebs signalebad, romlebsac gadacemis pirveladi ferebis  signalebi 

ewodeba. maTi gamosaxulebebi mimRebis ZiriTadi ferebis samkuTxedisaTvis 

Semdegia:  
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EY  = 0,30 ER  + 0,59 EG + 0,11 EB   ; 

                                                  ER_Y  = 0,70ER  _ 0,59 EG _ 0,11 EB   ; 

    EB_Y  = _ 0,30ER  _ 0,59 EG  + 0,89 EB   . 

 
nax.6.15 

makodirebeli matrica, romelSiac pirveladi ferebis signalebi 

formirdeba, Seicavs wrfiv rezistorebsa da polarobis invertorebs. 

magaliTisaTvis   nax.6.16_ze   moyvanilia  sikaSkaSis  signalis   matrica,  sadac 

RRR   gam , RRG  gam , RRB  gam .  am SemTxvevaSi signalebis urTierTgavlena 

gamoricxulia.  ,  

 
,  

 
.                             

 

nax..6.16 

pirveladi ferebis signalebi matricis gamosavalidan miewodeba 

makodirebel mowyobilobas, romelSic formirdeba sruli feradi satelevizio 

signali E  . misi speqtris sigane ar gansxvavdeba sikaSkaSis signalis speqtris 

siganisagan. sruli feradi satelevizio signali E  Seicavs EY  sikaSkaSis 

signals sruli speqtriT da or viwrozolovan ferTasxvaobiT ER_Y   da  EB_Y  

signals, romlebic moTavsebulia EY  signalis speqtris maRalsixSirul ubanSi 

erT an or qvegadamtan sixSireze misi (maTi) garkveuli wesiT modulaciis Sedegad    
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(E  = EY  + uf ).  modulirebul qvegadamtan sixSires ewodeba feradobis  signali  

uf. signalebis speqtris zogadi saxe naCvenebia nax.6.17_ze. 

 

N                                      nax.6.17 

kavSiris arxidan mimRebSi moxvedris Semdeg  sruli feradi satelevizio 

signali miewodeba demakodirebel mowyobilobas, sadac igi kvlav gardaiqmneba 

gadacemis pirveladi ferebis EY  ,   ER_Y   da  EB_Y   signalebad.Mmesame ferTasxvaobiTi 

signali EG_Y formirdeba demakodirebel matrica 1_Si Semdegi tolobis 

Sesabamisad: EG_Y
 = _0,51ER_Y _0,19EB_Y. demakodirebel matrica 2_Si ferTasxvaobiT 

signalebs emateba sikaSkaSis signali:    
                                    ER  = ER_Y   + EY   = ER   _ EY   + EY   ; 

                                    EG  = EG_Y  + EY   = EG    _ EY   + EY   ; 

                                    EB  =  EB_Y  + EY   = EB    _ EY   + EY   . 

Mmatrica 2_is gamosavalze  ER ,,   EG  da 
 EB   signalebi farTozolovania, 

radganac viwrozolovan ferTasxvaobiT signalebs emateba farTozolovani 

sikaSkaSis signalis maRalsixSiruli mdgenelebi (ferTasxvaobiTi signalis 

SemadgenlobaSi Semavali _EY  signali viwrozolovania da akompensirebs +EY   

signals mxolod dabalsixSirul viwro ubanSi).Fferdayofili gamosaxulebis 

signalebi ER ,,   EG  da  EB  demakodirebeli matrica 2_is gamosavalidan miewodeba 

‘’signali_sinaTle”  gardamqmnelebs, sadac xdeba miRebuli feradi gamosaxulebis 

aRwarmoeba. 
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Tavi VII    feradi telexedvis Tavsebadi                 

samauwyeblo sistemebi 

 

7.1  feradi telexedvis sistema NTSC 

NTSC sistemaSi gadacemis signalebs warmoadgenen sikaSkaSisa da ori 

ferTasxvaobiTi signalebi. 

ferTasxvaobiTi signalebi gadaicema sikaSkaSis signalis speqtris 

farglebSi erT qvegadamtan sixSireze. amisaTvis gamoyenebulia kvadraturuli 

amplituduri modulaciis meTodi (nax7.1).  

        

 

nax.7.1 

ori balansuri modulatoris TiTo Sesavals ewodeba mamodulirebeli 

ferTasxvaobiTi signalebi ER_Y da EB_Y. modulatorebis meore Sesavalebs 

miewodeba qvegadamtani u0 _ erTi da igive sixSiris, magram faziT _iT daZruli 

rxevebi, anu   da . 

amrigad, feradobis signali uf SeiZleba ganvixiloT rogorc erTi 

qvegadamtani sixSire amplitudur_fazuri modulaciiT an rogorc ori 

damoukidebeli kvadraturuli mdgeneli. orive midgoma toluflebiania. 

NTSC sistemaSi gamoyenebulia ara Cveulebrivi amplituduri modulatorebi, 

aramed balansuri, romelic axSobs modulirebuli signalis speqtrSi qvegadamtan 

sixSires da tovebs  mxolod gverdiT mdgenelebs. 

balansur modulacias gaaCnia garkveuli upiratesoba Cveulebriv 

amplitudur modulaciasTan SedarebiT. mamodulirebeli ferTasxvaobiTi 

signalebis nulamde Semcirebisas balansuri modulatoris gamosavali signali 

nuls utoldeba, rac xels uwyobs Tavsebadobas (nax7.2). 
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Nnax.7.2 

vinaidan ER_Y  da EB_Y signalebi Rebuloben rogorc dadebiT, ise uaryofiT 

mniSvnelobebs,  feradobis signalis  veqtori
 
SeiZleba ganlagdes veqtoruli 

diagramis oTxive kvadrantSi. 

mimRebSi uf feradobis signalidan unda gamoiyos misi kvadraturuli 

mdgenelebi raTa Semdeg miRebul iqnas sawyisi ferTasxvaobiTi signalebi ER_Y da 

EB_Y . es amocana xorcieldeba sinqronuli deteqtorebis meSveobiT  (nax7.3). 

                                                                   
nax.7.3 

sinqronuli deteqtirebisas  ori Semavali signali erTimeoreze mravldeba. 

Tu erTi maTgani feradobis signalia uf , xolo meore _ sayrdeni sixSiris Zabva 
, romelic warmoadgens qvegadamtans nulovani sawyisi faziT, gamosavalze 

gveqneba: 

 

trigonometriidan viciT, rom 
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amis gaTvaliswinebiT  da  Tu  10 U  ,   miviRebT 

 
gavataroT miRebuli signali dabali sixSiris filtrSi, romelic 

gamoricxavs masSi ormagi sixSiris mdgenels. miviRebT 

 

analogiurad, Tu sayrdeni Zabva iqneba tU 00 cos , miviRebT 

 

amrigad, feradobis signalidan  kvadraturuli mdgenelebis 

ER_Y  da EB_Y gamoyofis mowyobiloba unda Seicavdes or sinqronul deteqtors da 

sayrdeni qvegadamtani sixSiris generators, romelic gamoimuSavebs zustad 

iseTive sixSirisa da  fazis rxevas, rogorc qvegadamtanis generatori gadamcem 

mxares. magram vinaidan NTSC_Si gamoiyeneba balansuri modulacia, qvegadamtani 

sixSire ixSoba, xolo modulaciis produqtebi _ gverdiTi sixSireebi _ 

damokidebulia gadacemul ferze da amitom maT gaaCniaT fazuri Zvrebi 

aramodulirebuli qvegadamtani sixSiris  mimarT.Aaqedan gamomdinare mimRebSi ar 

arsebobs informacia aramodulirebuli qvegadamtanis sixSirisa da fazis Sesaxeb. 

amitom imisaTvis, rom sayrdeni sixSiris generatori mimRebSi muSaobdes 

telecentrSi gamomuSavebuli qvegadamtanis sixSiriTa da faziT, mas 

asinqronizireben specialuri signaliT. mas  feriTi sinqronizaciis signali 

ewodeba. igi gadaicema striqonis ukusvlis intervalSi striqonuli 

sinqroimpulsis Semdeg striqonuli Camqrobi impulsis ukana baqanze da 

warmoadgens 108  periodisgan Semdgari qvegadamtanis rxevebis pakets. misi 

sixSire _is tolia, xolo faza 1800 udris (nax.7.4).  

 
nax.7.4 



 73 

ganvsazRvroT ZiriTadi da damatebiTi ferebis Sesabamisi feradobis 

signalis amsaxveli veqtoris adgilmdebareoba kvadraturulad modulirebuli 

rxevebis veqtorul diagramaze Semdegi cnobili gamosaxulebebiT: 

 EY  = 0,30 ER  + 0,59 EG + 0,11 EB   ; 

   ER_Y  = 0,70ER  _ 0,59 EG _ 0,11 EB   ; 

       EB_Y  = _ 0,30ER  _ 0,59 EG  + 0,89 EB ; 

   EG_Y   = _ 0,30 ER    + 0,41 EG _  0,11 EB  ; 

 
gaTvlis Sedegebi warmodgenilia cxrilSi da veqtorul diagramaze (nax.7.5), 

xolo nax.7.6-ze  naCvenebia Sesabamisi droiTi diagramebi. Fferebis mimdevroba 

naxatze da cxrilSi Seesabameba feradi zolebis standartul sacdel 

gamosaxulebas. ferebis aseTi mimdevroba Sav_TeTri satelevizio mimRebebis 

ekranze gradaciuli solis gamosaxulebas gvaZlevs. 

feri ER EG EB EY ER_Y EB_Y EG_Y  
 

TeTri 1,00 1,00 1,00 1,00 0,00 0,00 0,00 0,00 _ 

yviTeli 1,00 1,00 0,00 0,89 0,11   -0,89    0,11 0,90 172 
cisferi 0,00 1,00 1,00 0,70 0,70 0,30 0,30 0,76 293 
mwvane 0,00 1,00 0,00 0,59   -0,59        -0,59      0,41 0,84 225 

mewamuli 1,00 0,00 1,00 0,41 0,59 0,59 -0,41 0,84 45 
wiTeli 1,00 0,00 0,00 0,30 0,70   -0,30     -0,30 0,76 113 
lurji 0,00 0,00 1,00 0,11   -0,11      0,89 -0,11 0,90 353 
Savi 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 _ 

^^ 

 

nax.7.5 
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diagramidan Cans, rom yovel fers Seesabameba savsebiT gansazRvruli 

mimarTuleba. damatebiTi ferebis feradobis veqtorebi erT wrfeze mdebareoben da  

urTierTsawinaaRmdego mimarTuleba aqvT. nebismieri veqtoris kuTxuri mdebareoba 

 gansazRvravs feradobis tons, xolo sigrZe _ feris gajerebas: rac grZelia 

veqtori, miT metia feris gajereba. Sav_TeTr  ferebs Seesabameba koordinatis 

saTave anu feradobis signalis nulovani mniSvneloba. cxadia, rom gadacemis 

procesSi feradobis signalis amplitudis damaxinjeba gamoiwvevs feris gajerebis 

damaxinjebas, xolo Secdoma miRebuli signalis fazaSi gamoiwvevs feradobis 

tonis Secvlas.  

 

nax.7.6 

rogorc aRvniSneT, saSualo zomis detalebis feris damaxinjebis gareSe 

gadacemisaTvis ferTasxvaobiTi signalebis sixSireTa speqtri unda Seadgendes 

5,13,1  mghc_s. es advili gansaxorcielebelia NNTSC_is evropul variantSi, sadac 

videosignalis sixSiruli speqtri sakmaod ganieria (6 mghc). NNTSC_is amerikul 
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variantSi ER_Y  da  EB_Y  signalebis nacvlad gadaicema maTi wrfivi kombinaciebi 

EI  da EQ : 

EI  = 0,74 ER_Y  _  0,27 EB_Y ; 

EQ  = 0,48 ER_Y  _  0,41 EB_Y . 

EI  da EQ ferTasxvaobiT signalebs aqvT igive Tvisebebi, rac ER_Y  da  EB_Y  
signalebs. maTi mniSvneloba nuls utoldeba yovelTvis, rodesac gadaicema   

gamosaxulebis Sav_TeTri elementebi. I  da Q  RerZebi  YR   da YB    RerZebis 

mimarT mobrunebulia 33 gradusiT saaTis isris moZraobis sapirispiro 

mimarTulebiT  (nax.7.5).  

riT aris gamowveuli feris Sesaxeb informaciis gadasacemad EI da EQ 

signalebis gamoyeneba? saqme imaSia, rom am signalebs,  ER_Y  da EB_Y  

signalebisagan gansxvavebiT, sxvadasxva siganis sixSiruli speqtri aqvT. I  

veqtori Seesabameba narinjisfer_wiTeli da cisfer_mwvane ferebis ares, 

romelSic Tvali ferSi aRiqvams  gamosaxulebis saSualo zomis detalebs. 

danarCeni ferebi, maT Soris is ferebi, romlebic Q  veqtoris adgilmdebareobas 

Seesamabeba, Tvalis mier gairCeva mxolod gamosaxulebis didi zomis detalebze. 

aRniSnulis  safuZvelze  EQ  signalis  speqtrs  zRudaven 0,5 mghc_mde,  xolo 

EI _ sas 1,5 mghc_mde. Nnax.7.7_ze warmodgenilia sruli satelevizio signalis 

speqtri NTSC sistemis evropuli, xolo nax.7.8_ze  _ amerikuli variantisaTvis.   

 
 nax.7.7 nax.7.8 

rogorc viciT, evropuli standartiT kadrSi 625 striqonia, wamSi gadaicema 

25 kadri da Sedegad videosignalis speqtris sigane  6 mghc-ia. qvegadamtani 

modulirebulia 1,5 mghc siganis speqtris mqone ER_Y da EB_Y ferTasxvaobiTi 

signalebiT. feradobis signalis speqtri 1,5 megahercia qvegadamtani (f0=4,43 mghc) 
sixSiridan aqeT_iqiT. amerikul variantSi sikaSkaSis signalis speqtris sigane 

Seadgens sul 4,2 mghc_s (striqonebis raodenoba 525, kadrebis sixSire 30 hc). Aamis 
gamo aucilebeli xdeba feradobis signalis zeda gverdiTi zolis nawilobrivi 
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CaxSoba, rac iwvevs ferTasxvaobiTi signalebis jvaredin damaxinjebas. 

damtkicebulia, rom aRniSnuli damaxinjeba minimaluria, Tu EQ ferTasxvaobiTi 

signali gadaicema sruli speqtriT, xolo EI _s speqtris zeda gverdiTi zoli 

nawilobriv CaxSulia (nax.7.8). 

 momdevno naxatze naCvenebia NTSC sistemis sruli feradi satelevizio 

signalis forma gaSlis erTi striqonisaTvis pozitiur polarobaSi. 

 

nax.7.9 

 

feradobis signalis qvegadamtani sixSiris SerCeva NTSC sistemaSi 

qvegadamtanis SerCevisas gaTvaliswinebuli iyo Semdegi garemoebebi: 

 Tavsebadobis principis uzrunvelsayofad feradobis signalis 

gadacema xorcieldeba sikaSkaSis signalis speqtris farglebSi (nax7.7, nax.7.8). 

qvegadamtani sixSire unda iyos rac SeiZleba maRali, radganac misgan gamowveuli 

dabrkolebebis gamosaxuleba ekranze am SemTxvevaSi mcire zomisaa da amdenad 

naklebad SesamCnevi. 

 imisaTvis, rom moxerxdes feradobis signalis speqtris zeda gverdiTi 

zolis srulad gadacema, 0f  unda iyos sikaSkaSis signalis speqtris maqsimalur 

sixSireze sul cota 0,6 mghc_iT naklebi. 

 Sav_TeTri satelevizio mimRebebis ekranze feradobis signali, 

romelic am SemTxvevaSi dabrkolebas warmoadgens, mayureblisTvis SesamCnevi ar 

unda iyos. amisaTvis ki aucilebelia sikaSkaSisa da feradobis signalebis 

sixSiruli speqtrebis gadaxlarTva, rac savsebiT SesaZlebelia, radganac 

aRniSnuli signalebis speqtrebi kvaziperiodulia, maT savarcxlisebri forma 

aqvT da speqtralur mdgenelebs Soris arsebobs “Tavisufali”, gamouyenebeli 

sixSireebi. sikaSkaSisa da feradobis signalebis sixSiruli speqtrebis 
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gadasaxlarTad feradobis signalis qvegadamtani unda SeirCes naxevarstriqonuli 

sixSiris kenti jeradi (nax.7.10): 

2
)12(0

Zfmf  , sadac m mTeli ricxvia. 

 

                                 Nnax.7.10 

 am SemTxvevaSi striqonis gaSlis yovel periodSi ganTavsdeba  

qvegadamtanis naxevarperiodebis kenti raodenoba da mis mier gamowveuli 

dabrkolebis  gamosaxuleba pirvel kadrSi miiRebs nax.7.11 a )_ze, xolo meore 

kadrSi na.7.11 b )_ze warmodgenil saxes (rogorc viciT, striqongamotovebiT 

kadrSi striqonebis kenti ricxvia). TvalsaCinoebisTvis striqonSi 

aRebuliaQqvegadamtanis Svidi naxevarperiodi. mesame kadrSi suraTi pirveli 

kadris msgavsi iqneba da a.S.  

 
                a)                                     b)  

Nnax.7.11                      

vinaidan dabrkolebis gamosaxulebis TeTri da Savi ubnebi kadridan kadrSi 

erTmaneTs cvlis, adamianis TvalSi xdeba qvegadamtanis gamosaxulebis 

avtokompensacia, Tumca arasruli _ kritikulze dabali cimcimis sixSiris 

gamo.Ggarda amisa, Tvalis Sesabamisi “awyobis” (gayolebis) SemTxvevaSi SesamCnevi 

xdeba qvegadamtanis gamosaxulebis “curva” diagonalebis gaswvriv zevidan qveviT 

da vertikaluri mimarTulebiT qvevidan zeviT. 
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 Fferadobis signalis qvegadamtansa da bgeriTi Tanxlebis meore 

Sualedur sixSires Soris cema iwvevs ganxilulis msgavs dabrkolebas. misi 

adamianis TvalSi analogiuri avtokompensaciisaTvis aucilebelia Sesruldes 

Semdegi piroba: 

 
sadac   _ bgeriTi Tanxlebis gadamtani sixSire; 

   _ gamosaxulebis gadamtani sixSire; 

     _ striqonebis sixSire;  

     k _ mTeli ricxvi. 

amerikul Sav_TeTr standartSi, evropulisagan gansxvavebiT, moyvanili 

piroba ar sruldeba. amis mizezia is, rom xsenebuli standartiT 

=4,5 mghc, xolo =15750 hc,  maTi fardoba ki aramTeli ricxvia _ 

285,71428. pirobis Sesabamisad saWiro gaxda k_s damrgvaleba uaxloes mTel 

ricxvamde _ 286_mde, ramac gamoiwvia gaSlis sixSireebis 0,1%_iT  Secvla: 

=15734,26573 hc, =59,940059 hc (60 hc_is nacvlad). aseTma umniSvnelo, magram 

principialurma cvlilebam ar iqonia gavlena Sav_TeTri satelevizio mimRebebis 

gaSlis generatorebis sinqronizaciaze, vinaidan axali sixSireebi imyofeba maT 

mier sinqronizirebuli gaSlis generatorebis sixSiris watacebis zolSi. 

 qvegadamtanis SerCevisas  gaTvaliswinebuli iyo misi da gaSlis 

sixSireebs Soris moyvanili myari kavSiris teqnikuri realizaciis martivi 

SesaZlebloba. amisaTvis ( 12 m ) ricxvi unda yofiliyo SeZlebisdagvarad mcire 

sidideebis namravlis toli. es uzrunvelyofs sinqrogeneratorSi gaSlis 

sixSireebis miRebas qvegadamtani sixSiris mdgradi gayofis Sedegad. optimalur 

ricxvad SeirCa  571945512 m  da dadginda qvegadamtanis zusti 

mniSvneloba 
 
mghc 10 hc. 

 

sistema NTSC_is makodirebeli mowyobiloba 

ganvixiloT NTSC sistemis makodirebeli mowyobilobis gamartivebuli 

blok_sqema (nax.7.12). 

farTozolovani (0÷4,2)mghc ferdayofili gamosaxulebis gamakoreqtirebuli 

signalebi ER , EG  da EB  gadamcemi kameridan miewodeba makodirebel matricas. 

masSi formirdeba sikaSkaSis signali EY da ori ferTasxvaobiTi signali EI  da 

EQ . dabali sixSiris filtrebSi EI da EQ signalebis speqtri izRudeba 

Sesabamisad 1,3 da 0,6 megahercamde. cnobilia, rom signalis eleqtrul wredSi 

gavlis dro damokidebulia wredis gatarebis zolze. NTSC_isM sruli 
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satelevizio signalis formirebis  procesSi makodirebel mowyobilobaSi misi 

yoveli komponentTagani (EY, EI  da EQ ) gadis  gansxvavebuli gatarebis zolis 

mqone  wredebSi: EY signali _ yvelaze farTozolovan (0÷4,2)mghc, xolo EI da EQ 
signalebi viwrozolovan (Sesabamisad )3,10(   da )6,00(  mghc) gatarebis zolis 

mqone wredebSi. Sedegad EY signals aqvs wredSi gavlis minimaluri dro, xolo  

E 
Q_s _ maqsimaluri. samive signalis droSi Tanxvedris mizniT iyeneben 

dayovnebis xazebs 0,7 mkwm (EY  arxSi) da 0,5 mkwm (EI  arxSi). Tanxvedris cdomileba 

ar unda aRematebodes erTi piqselis gaSlis drois naxevars (0,05 mkwm). 

 

nax.7.12 

qvegadamtani sixSiris generatori gamoimuSavebs sinusoidalur rxevas 

sixSiriT mghc ±10 hc≈3.58 mghc da faziT 1800 , romelic B_Y  

RerZis uaryofiT mimarTulebas Seesabameba. 

I balansur modulators qvegadamtani sixSire miewodeba 57 gradusiani 

dayovnebiT, xolo Q balansur modulators _ 900_iani dayovnebiT, rac 

uzrunvelyofs qvegadamtanis kvadraturuli amplituduri modulaciis pirobas. 

balansuri modulatorebis gamosasvlelebidan kvadraturuli mdgenelebi jamdeba 

sumator 1–Si   da Sedegad miiReba  uf feradobis  signali.  

meore sumatorSi feradobis signals emateba sikaSkaSis signali da rTuli 

sinqronarevi (striqonuli da kadruli sinqroimpulsebis mimdevroba CanaWrebiTa 

da maTanabrebeli impulsebiT da feriTi sinqronizaciis signali). jamuri 

signalis spqetri Semdeg izRudeba 4,2 mghc_amde, ris SedegadacQ Q  kvadraturul 

mdgenels SeunarCundeba orive gverdiTi zoli, maSin roca I mdgenels 0,6 mghc_mde 
SeezRudeba zeda gverdiTi zoli, qveda ki darCeba 1,3 mghc_is toli (nax.7.8). 
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sistema NTSC –is dekoderis blok_sqema 

        sistema NTSC–is dekoderis blok_sqema naCvenebia nax.7.13_ze.           

sruli feradi satelevizio signali E , romelic Seicavs sikaSkaSis, feradobis, 

satelevizio mimRebebis gaSlis generatorebis sinqronizaciis da feris 

sinqronizaciis signalebs, satelevizio mimRebis videodeteqtoridan miewodeba 

sikaSkaSis signalis maZlierebels, feradobis signalis zolur filtrs da 

striqonuli sinqroimpulsebis seleqtors. E   signalis   speqtrSi  ganlagebuli  

 

 

nax.7.13 

feradobis  signali amoikveTeba  reJeqtoruli  filtris meSveobiT.  miRebuli  

EY  sikaSkaSis signali 0,7 mkwm_iT dayovnebisa da gaZlierebis Semdeg miewodeba  

demakodirebel matricas. 

zoluri filtri sruli satelevizio signalidan gamoyofs feradobisa da 

feris sinqronizaciis signalebs. Fferadobis signali maZliereblis gavliT 

miewodeba I  da Q sinqronul deteqtorebs. maT agreTve miewodeba qvegadamtani 

sixSiris sayrdeni Zabvebi 90 gradusiani fazaTa ZvriT. Qqvegadamtani sixSiris 

sawyisi faza Seadgens 0180 _s. F(faza aiTvleba YB   RerZidan, sadac , saaTis 

isris moZraobis sawinaaRmdebo mimarTulebiT). Ffazis mabrunebi uzrunvelyofen 

sinqronuli deteqtorebis  I  da Q Sesasvlelebze qvegadamtanis saWiro fazas: 

0123 _s  da  033 _s Sesabamisad. sixSirisa da fazis saWiro sizustes uzrunvlyofs 

fazis deteqtori da mis mier marTvadi reaqtiuli elementi, romelic saWiro 

mimarTulebiT cvlis qvegadamtanis fazasa da sixSires da inarCunebs mas 

10 hercis sizustiT. 
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I da Q sinqronul deteqtorebSi deteqtirebis Semdeg signalebi gadis 

Sesabamis dabali sixSiris filtrebSi, romelTa gamosasvlelze miiReba EI  da  EQ 

ferTasxvaobiTi signalebi. es signalebi Semdeg miewodeba demakodirebel 

matricas, romlis gamosavalze qvemoT moyvanili algebruli gamosaxulebebis 

Sesabamisad  formirdeba ER ,   EG    da  EB  ferdayofili gamosaxulebis signalebi : 

  ER  =  0,956 EI  +  0,621 EQ + EY ; 

   EG  = _ 0,272 EI  _ 0,649 EQ + EY ; 

   EB  = _ 1,105 EI  + 1,702 EQ + EY . 

feris sinqronizaciis signali gamoeyofa feradobis signals strob 

impulsebiT marTvad sarqvelSi, romelic atarebs feris sinqronizaciis paketebs 

(qvegadamtani sixSiris 108   periodi) maTi moqmedebis momentebSi. Tavis mxriv 

strob impulsebis maformirebeli sinqronizirdeba striqonuli sinqroimpulsebiT, 

romlebic gamoiyofa sruli satelevizio signalidan  seleqtoris mier. 

feris sinqrinozaciis paketebi gankuTvnilia qvegadamtani sixSiris 

generatoris sinqronizaciisaTvis, romelic xorcieldebaFfazuri deteqtoris 

meSveobiT. igi adarebs generatorisa da sinqronizaciisTvis gankuTvnili rxevebis 

sixSireebsa da fazebs da Sedegad gamoimuSavebs saWiro niSnisa da sididis Zabvas, 

romelic dabali sixSiris filtris gavliT miewodeba reaqtiul elements. Ees 

ukanaskneli ki uzrunvelyofs generatoris mier gamomuSavebuli rxevebis sixSiris 

zust mniSvnelobas. generatoris mier gamomuSavebuli rxevebis faza 1800–ia. I 

RerZze deteqtirebisaTvis igi yovndeba 570_iT 123 gradusiani fazis misaRebad da 

Semdeg kvlav yovndeba 900_iT raTa uzrunvelyofili iyos Q deteqtoris 

Sesasvlelze qvegadamtanis 330_is toli faza. Aam SemTxvevaSi I da Q veqtorebs 

Soris fazaTa Zvra 90 graduss Seadgens. 
Sav_TeTri gamosaxulebis gadacemis dros feriTi dabrkolebebis Tavidan 

asacileblad aucilebelia feradobis arxis gaTiSva. Ees xorcieldeba mmarTveli 

ZabviT, romelsac feradobis arxis gamTiSi gamoimuSavebs da feradobis arxis 

maZlierebels awodebs mis Casaketad.  

  

NTSC sistemis saeqspluatacio daxasiaTeba 

sistemis ZiriTadi dadebiTio mxareebia:  

 kargi Tavsebadoba, romelic miRweulia qvegadamtanis SerCeviT da 

misi xelsayreli mniSvnelobiT; 

 sikaSkaSisa da feradobis signalebis efeqturi gancalkevebis 

SesaZlebloba savarcxlisebri filtrebis gamoyenebiT; 

 feradobis arxis maRali dabrkolebamdgradoba rac sinqronuli 

deteqtorebis gamoyenebiT aris ganpirobebuli; 
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 sruli signalebis  miqSirebis SesaZlebloba; 

 satelevizio mimRebis simartive. 

amasTan sistemas gaaCnia naklovani mxareebic. maT Soris yvelaze 

mniSvnelovania feradobis signalis amplitudisa da fazis diferencialuri 

damaxinjeba kavSiris arxSi. am damaxinjebebs ewodeba diferencialuri amplituda 

da diferencialuri faza. feradobis signalis amplitudis diferencialuri 

damaxinjeba mdgomareobs feradobis signalis amplitudis cvlilebaSi sikaSkaSis 

signalis donis cvlilebisas, xolo feradibis signalis fazis diferencialuri 

damaxinjeba mdgomareobs feradobis signalis fazis cvlilebaSi sikaSkaSis 

signalis donis cvlilebisas. 

feradobis signalis amplitudis diferencialuri damaxinjeba iwvevs feris 

gajerebis cvlilebas gamosaxulebis muq da naTel ubnebSi. 

feradobis signalis diferencialur_fazuri damaxinjeba iwvevs feradobis 

tonis cvlilebas sikaSkaSis donis mixedviT. magaliTad, adamianis saxis feri, 

romelic kargad axsovs mayurebels, SeiZleba bnel scenaSi mowiTalo gaxdes, 

naTel scenebSi ki momwvano. 

aqedan gamomdinareobs sakmaod mkacri moTxovnebi gadacemis traqtis mimarT 

diferencialuri damaxinjebebis TvalsazrisiT. Mmaqsimaluri dasaSvebi fazuri 

damaxinjeba Seadgens 50_s, xolo amplituduri damaxinjeba ar unda aRematebodes 

12%_s. aRniSnulma mkacrma moTxovnebma aiZula inJinrebi eZiaT alternatiuli 

gzebi feradi Tavsebadi sistemis Sesaqmnelad. Sedegad Seiqmna feradi Tavsebadi 

sistemebi  PAL_i da  SECAM_3B. 
 

 

 

 

7.2 feradi telexedvis sistema PAL PAL 

sistema PAL_i Seiqmna NTSC_is modernizaciis Sedegad. masSi gamoyenebulia 

gadacemis igive pirveladi signalebi _ sikaSkaSisa da ori ferTasxvaobiTi.  

ferTasxvaobiTi signalebis gadacema warmoebs sikaSkaSis signalis speqtris 

farglebSi qvegadamtanis kvadraturuli balansuri amplituduri modulaciis 

gamoyenebiT. ZiriTadi gansxvaveba mdgomareobs imaSi, rom erT_erTi kvadraturuli 

mdgenelis faza yovel striqonSi icvleba 1800–iT. Sedegad aRmoifxvra  NTSC_is 
ZiriTadi nakli _ mgZnobiaroba diferencialur_fazuri damaxinjebis mimarT. 

nax.7.14_ze asaxulia feradobis signalis formirebis principi PAL 
sistemaSi. iseve, rogorc NTSC sistemaSi, feradobis signali warmoadgens ori 

kvadraturuli mdgenelis veqtorul jams, magram erT_erTi maTganis faza yoveli 

striqonis dasawyisSi icvleba sawinaRmdegoze. Sedegad feradobis signalis 

veqtorebi mezobel striqonebSi kompleqsurad SeuRlebulebi xdebian. signalebis 
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aseTi mimdevrobis swori dekodirebisaTvis mimRebSi aucilebelia qvegadamtani 

sixSiris sayrdeni generatoris fazac yovel striqonSi 1800–iT icvlebodes. 

 

nax.7.14 

ganvixiloT Tu rogor kompensirdeba gadacemis traqtSi warmoqmnili 

feradobis signalis diferencialur_fazuri damaxinjeba ER_Y  signalis fazis 

aRniSnuli cvliT. 

vTqvaT, gadaicema mewamuli feris velis gamosaxuleba (kadris yvela 

striqoni mewamuli ferisaa). feris diagramaze mewamul fers Seesabameba 

feradobis veqtori  (nax.7.15 a )). nax.7.15 b )_ze punqtiriT gamosaxuli feradobis 

veqtori  ekuTvnis n_ur striqons da Seesabameba gadacemul fers, xolo iqve 

naCvenebi meore veqtori Seesamabeba feradobis siqnalis kavSiris arxSi fazuri  

damaxinjebis Sedegad miRebul veqtors.  PAL_Si gamoyenebuli principis Tanaxmad 

(n+1) striqonSi gadaicema wina striqonSi gadacemuli veqtoris kompleqsurad 

SeuRlebuli veqtori
 

. Tu gadacemis traqtSi adgili aqvs 

diferencialur_fazur damaxinjebas, maSin mimRebSi veqtorebs  da  

eqnebaT erTi da igive kuTxiT _iT wanacvlebuli mdebareoba (nax.7.15 b ) , g )) 

saaTis isris sawinaaRmdego mimarTulebiT. 

 

nax.7.15 
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satelevizio mimRebSi sayrdeni generatoris fazis komutacia 1800_iT R_Y 
arxSi gamoiwvevs  veqtoris gardaqmnas masTan kompleqsurad SeuRlebul 

 
veqtorad (nax.7.15 d )). nax.7.15 b ) da d)_s erTmaneTTan SeTavsebis Sedegad 

miviRebT nax.7.15 e )_ze gamosaxul suraTs. naxatidan Cans, rom n da (n+1) 
striqonebis feri gansxvavebulad Seicvala gadacemis traqtSi gancdili fazuri 

damaxinjebis gamo: n_uri striqonis feri Seicvala wiTlisaken, xolo (n+1) 
striqonis feri ki lurjisaken. daumaxinjebeli (gadacemuli) feris feradobis 

veqtori unda imyofebodes zustad  da  veqtorebs Soris. amrigad 

mezobeli striqonebis feradobis veqtorebis Sekrebis Sedegad miiReba feradobis 

veqtori, romlis mimarTuleba zustad Seesabameba gadacemul fers. mezobeli 

striqonebis feradobis veqtorebis Sekreba yvelaze martivad adamianis TvalSi 

xorcieldeba: striqonebis axlos mdebareobis gamo moqmedebs ferebis sivrculi 

Serevis principi da Tvali aRiqvavs mezobeli striqonebis ferebis narevs, rac 

fazuri damaxinjebis kompensacias niSnavs. aseT xerxs iyeneben PAL_is martiv 

mimRebebSi PALS _ Simple PAL, romelic praqtikulad ar gansxvavdeba NTSC_is 

mimRebisagan, garda Camatebuli sayrdeni qvegadamtani sixSiris fazis 

komutatorisa R_Y sinqronuli deteqtoris wredSi. PALS mimRebebSi savsebiT 

damakmayofilebeli gamosaxulebaa maSinac, rodesac  250  (NTSC_Si dasaSvebia 

 50 ). 

ukeTesi Sedegi miiReba  da  mezobeli striqonebis veqtorebis 

eleqtruli meTodebiT Sekrebisas. maTi geometriuli jami daumaxinjebeli feris 

feradobis mimarTulebas Seesabameba. rac Seexeba veqtoris sigrZes, romelic 

feris gajerebis proporciulia, igi am SemTxvevaSi icvleba miT ufro, rac metia 

feradobis signalis fazuri damaxinjeba anu diferencialur_fazuri damaxinjeba 

misi kompensaciisas transformirdeba feris gajerebis damaxinjebaSi, rac 

gacilebiT naklebadaa SesamCnevi. 

mezobeli striqonebis feradobis veqtorebis SekrebisaTvis saWiroa maTi 

erTdrouli arseboba. amitom PAL_is mimRebi unda Seicavdes signalis erTi 

striqonis xangrZlivobis toli droiT damyovnebel mowyobilobas. PAL_is 
dekoderSi aRniSnuli miznisaTvis iyeneben dayovnebis bloks (nax.7.16), romelSiac 

garda amisa warmoebs ori kvadraturuli mdgenelis erTimeorisagan gancalkeveba.                      

feradobis signalebi dayovnebis blokis sxvadasxva wertilSi naCvenebia 

nax.7.17_ze. B wertilSi feradobis signalebis mimdevroba dayovnebulia erTi 

striqonis intervaliT. pirvel sumatorSi Sejamebis Sedegad miiReba 

gaormagebuli amplitudis signali . meore sumatorSi  

dayovnebul signals akldeba dauyovnebeli feradobis  signali,   risTvisac  igi 

winaswar  fazis  invertorSi gadis. Sedegad  meore sumatoris gamosasvlelze  D 
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nax.7.16 

wertilSi gamoiyofa mxolod  da  erTimeoris monacvle kompleqsurad 

SeuRlebuli veqtorebis Sesabamisi signalebi gaormagebuli amplitudiT. amrigad  

dayovnebis blokis gamosasvlelze kvadraturuli mdgenelebi ukve 

gancalkevebulia. 

 

nax.7.17 
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PAL sistemis makodirebeli mowyobiloba 

PAL sistemis gadacemis signalebia sikaSkaSis signali  da ori 

ferTasxvaobiTi signali U da V. es ukanasknelebi gansxvavdeba ER_Y  da  EB_Y   
signalebisagan  mxolod kompresiis koeficientebiT: 

.877,0

;493,0
'

'

YB

YR

EV
EU








 

kompresiis koeficientebis mniSvnelobebi da daniSnuleba igivea, rac 

NTSC_Si _ sruli satelevizio signalis cvlilebis dinamiuri diapazonis 

SezRudva rogorc TeTris, ise Savis donis mxridan raTa gamoiricxos 

gamosaxulebis sinqronizaciis darRvevebi satelevizio mimRebebSi da signalis 

arawrfivi damaxinjebebi. 

PAL sistemis makodirebeli mowyobilobis struqturuli sqema naCvenebia 

nax.7.18_ze. sami ferdayofili gamosaxulebis gamakoreqtirebuli signali ER, EG  

da EB miewodeba makodirebel matricas, romelSic formirdeba  sikaSkaSis 

signali da ori ferTasxvaobiTi signali U  da V . ferTasxvaobiTi signalebis 

speqtri izRudeba dabali sixSiris filtrSi 1,3 mghc_mde. sumatorebSi 1 da 2 U 

da V signalebs drois gansazRvrul momentebSi emateba feris sinqronizaciis 

paketis   formirebisaTvis   gankuTvnili   dadebiTi   da  uaryofiTi  impulsebi. 

 

nax.7.18 

sumatorebidan signalebi miewodeba or balansur modulators, romelTa meore 

Sesasvlelebi mierTebulia erTi uSualod, xolo meore 90 da 180 gradusiT fazis 
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mabrunebisa da qvegadamtanis fazis komutatoris gavliT. komutatori 

periodulad, yovel meore striqonSi, akomutirebs meore balansur modulatorTan 

xan 900_iT, xan ki damatebiT 180 gradusiT (2700_iT) daZruli Ffazis mqone 

qvegadamtans. Kkomutaciis gansaxorcieleblad aucilebel mmarTvel impulsebs 

gamoimuSavebs makomutirebeli impulsebis generatori, romelic striqonuli 

sinqroimpulsebiT imarTeba. 

Uu  da Vu  kvadraturuli mdgenelebi ikribeba sumator 3_Si. Sedegad 

formirdeba feradobis signali, romelic sinqronizaciis signalTan erTad 

sumator 4_Si emateba sikaSkaSis signals. amis Sedegad miiReba sruli 

(kompozituri) feradi satelevizio signali, romelic formiT ar gansxvavdeba 

NTSC_is kompozituri signalisagan (nax.7.9). Ddayovnebis xazis daniSnuleba  

signalis traqtSi igivea, rac NTSC sistemaSi. 

Fferis sinqronizaciis signalis formirebis Tavisebureba PAL sistemaSi 

ganpirobebulia koderSi gamoyenebuli balansuri modulaciiT, romelic moiTxovs 

mimRebis sayrdeni generatoris sinqronizacias fazis sizustiT. PAL sistemaSi, 

iseve rogorc NTSCN_Si, striqonuli Camqrobi impulsebis ukana baqanze (nax.7.4) 

gadaicema feris sinqronizaciis  signali. gansxvaveba maT Soris mxolod rxevebis 

fazaSia.  PAL sistemaSi saWiroa gadaices informacia imis Sesaxeb, romeli faziT 

(900_iT Tu 2700_iT) gadaicema mimdinare striqonSi Vu  mdgeneli.Ees informacia 

Zevs feris sinqronizaciis paketis SigTavsi rxevebis fazaSi. rodesac gadaicema 

striqoni, romelSic Vu  signalis faza emTxveva R—Y RerZis dadebiT 

mimarTulebas, feris sinqronizaciis paketis SigTavsi rxevis fazas utoleben 135 

graduss (nax.7.19a)). momdevno striqonSi Vu  signalis faza icvleba 1800_iT. 

Sesabamisad icvleba sinqronizaciis rxevebis faza, romelic _1350-is toli xdeba 

(nax.7.19 b)). 

 

nax.7.19  
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Fferis sinqronizaciis paketebis misaRebad  U  da V  signalebs ematebaT 

Sesabamisad uaryofiTi da dadebiTi impulsebi. es impulsebi balansur 

modulatorebSi drois saWiro momentebSi (striqonuli Camqrobi impulsebis ukana 

baqanze) qmnian feris sinqronizaciis rxevis or kvadraturul mdgenels. erT_erTi 

maTganis faza yovel striqonSi 180 gradusis tolia (emTxveva B—Y RerZis 

uaryofiT mimarTulebas), xolo meore rxevis faza erT striqonSi 900_is tolia, 

momdevnoSi ki 270 graduss udris (emTxveva  R—Y RerZis xan uaryofiT, xan dadebiT 

mimarTulebas). feris sinqronizaciis paketis SigTavsi rxevebis Sesabamisi 

veqtoris faza dadebiTi da uaryofiTi impulsebis toli amplitudis SemTxvevaSi 

iqneba 135 (nax.7.19). 

 

feradobis signalis qvegadamtani sixSiris SerCeva 

PAL sistemaSi feradobis signalis qvegadamtanis 0f _isM SerCevisas garda 

yvela im moTxovnisa, romelic waeyeneba mas NTSC sistemaSi, gaTvaliswinebuli 

iyo Semgedi: 

 imis gamo, rom PAL sistemaSi Vu  signalis faza icvleba yovel 

striqonSi 1800_iT, qvegadamtanis sixSire ar SeiZleba iyos naxevarstriqonuli 

sixSiris kenti jeradi anu iseTive, rogoricaa  NTSC_Si. es aixsneba imiT, rom am 

SemTxvevaSi qvegadamtanis gamosaxuleba Seqmnida vertikalurxazebian struqturas, 

rac Zalze SesamCnevia da amitom miuRebeli; 

 Qqvegadamtani sixSire ar SeiZleba iyos arc striqonuli sixSiris 

jeradi, radgan Uu  mdgenelis faza ar komutirdeba yovel striqonSi da am 

SemTxvevaSiac qvegadamtanis gamosaxuleba Seqmnida vertikalurxazebian 

struqturas. 

miRebuli iyo kompromisuli gadawyvetileba _ qvegadamtani sixSire airCies 

striqonuli sixSiris  meoTxedstriqonuli harmonikis kenti jeradisa da kadrebis 

sixSiris jamis toli:  

 
sadac  m _ mTeli ricxvia. 

PAL sistemaSi 284m , e.i. . 

CavsvaT 15625Zf hc  da hc. miviRebT 43361875,40 f mghc. 

am SemTxvevaSi erTi striqonis periodSi eteva qvegadamtanis 283 periodi da 

kidev periodis sami meoTxedi.Kkadruli sixSiris mimateba iwvevs  qvegadamtanis 

fazis damatebiT cvlilebas 180 gradusiT yovel velSi.  
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qvegadamtanis gamosaxulebis gameorebis periodi Seadgens oTx kadrs, 

romelTa saxe Sav_TeTri satelevizio mimRebebis ekranze warmodgenilia 

nax.7.20_ze. 

 

nax.7.20 

TvalsaCinoebisTvis striqongamotovebiTi rastri Seicavs cxra striqons, 

xolo striqonSi aRebuliaQqvegadamtanis sami periodi da kidev periodis sami 

meoTxedi. warmodgenili kadrebis Tanmimdevruli xilvisas mayurebeli 

dabrkolebas veRar amCnevs anu is avtokompensirdeba adamianis Tvalis 

inerciulobis (maintegrebeli moqmedebis) gamo.Ggarda amisa, aq SeuZlebelia 

rastris „curvis“ SemCneva, rogorc nax.7.11_is SemTxvevaSi. eqsperimentalurad 

damtkicda, rom aseTnairad SerCeuli qvegadamtani uzrunvelyofs PAL sistemis 

Tavsebadobis maRal xarisxs. N 

nax.7.21_ze naCvenebia qvegadamtani sixSiris ganlageba sikaSkaSis signalis 

speqtralur mdgenelebs Siris.Nminimaluri manZili sikaSkaSis signalis 

harmonikasa da qvegadamtan sixSires Soris ( minf ) Seadgens 6,25 hercs.Aigive 

sixSiruli intervaliT iqnebian urTierTdaZruli sikaSkaSis signalisa da 

feradobis signalis speqtraluri mdgenelebi qvegadamtanis midulaciis Semdeg, 

rac sakmarisia maTi gancalkevebisaTvis savarcxlisebri filtris gamoyenebis 

SemTxvevaSi. 
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nax.7.21 

 

PAL sistemis dekoderis blok_sqema 

arsebobs  PAL sistemis dekoderis mravali varianti. ganvixiloT yvelaze 

gavrcelebuli versia dayovnebis blokiT (nax.7.22),  romelsac  ewodeba PPALD  

(delay _ dayovneba).  

 

nax.7.22 
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sruli feradi  satelevizio signali E  videodeteqtoridan miewodeba 

sikaSkaSisa da feradobis arxebs. sikaSkaSis arxSi mas scildeba feradobis 

signali reJeqtoruli filtris meSveobiT, romlis reJeqciis sixSire qvegadamtani 

sixSiris 43,40 f mghc_is tolia. Semdeg sikaSkaSis signali yovndeba 0,7S_iT da 

miewodeba demakodirebel matricas. 

feradobis arxSi sruli signalidan E  qvegadamtan sixSireze awyobili 

zoluri filtriT gamoiyofa feradobis signali , romelic maZliereblis 

gavliT miewodeba dayovnebis bloks da feris sinqronizaciis signalis 

seleqtors. 

sinqronuli deteqtirebisaTvis aucilebeli qvegadamtanis sayrdeni rxevebi 

gamomuSavdeba 0f  generatorSi sawyisi faziT 90 , romelic emTxveva R—Y RerZis 

dadebiT mimarTulebas. fazur deteqtorSi warmoebs generatoris mier 

gamomuSavebuli rxevebis sixSirisa da fazis Sedareba feris sinqronizaciis 

signalis seleqtoris mier gamoyofili paketebis SigTavsi rxevebis sixSiresa da 

fazasTan. tolobis SemTxvevaSi fazuri deteqtoris gamosasvlelze formirdeba 

mmarTveli Zabva, romelic warmoadgens erTnairi amplitudis mqone dadebiTi da 

uaryofiTi impulsebis mimdevrobas da asaxavs feris sinqroimpulsebis fazis 

cvlilebas  1350_iT. am SemTxvevaSi Zabva dabali sixSiris filtris 

gamosasvlelze nulis tolia da is ar axdens gavlenas reaqtiul elementze (mag.,  

varikapis tevadobaze) da e.i. generatoris sixSiresa da fazaze. Tu raime mizezis 

gamo generatoris faza ar daemTxva R—Y RerZis mimarTulebas, fazuri deteqtoris 

mier gamomuSavebuli impulsebis amplitudebi aRar iqneba toli. gansxvaveba 

impulsebis amplitudebs Soris dabali sixSiris filtris gamosasvlelze 

gamoiwvevs proporciuli mniSvnelobisa da niSnis Zabvas, romelic reaqtiuli 

elementis meSveobiT saWiro mimarTulebiT Secvlis generatoris mier 

gamomuSavebuli rxevebis sixSiresa da fazas.  

fazis 900_iT dayovnebis Semdeg 0f  generatoris mier gamumuSavebuli  

rxevebi =0  faziT miewodeba U  sinqronuli deteqtoris meore Sesasvlels. V 
sinqronuli deteqtoris meore Sesasvlelze miwodebuli 0f  rxevis faza icvleba 

yovel striqonSi. is jer 900_is tolia, xolo Semdeg striqonSi utoldeba 2700_s 

da a.S.. fazis komutacia xorcieldeba gadamcem mxares momuSave komutatoris 

sinqronulad da sinfazurad. amisaTvis makomutirebeli impulsebis generatori, 

romelic marTavs komutatoris muSaobas, Tavis mxriv imarTeba feris 

sinqronizaciis mowyobilobiT. am mowyobilobas miewodeba dadebiTi da uaryofiTi 

impulsebi imisda mixedviT, Tu romeli signali gadmoicema mimdinare striqonSi: 

Uu  Tu Vu . 

 garda aRniSnulisa, Sav_TeTri programis gadacemisas feris 

sinqronizaciis mowyobiloba gamoimuSavebs feradobis arxis Camket Zabvas, 
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romelic feradobis arxis amomrTvelis meSveobiT ketavs feradobis arxs  da 

amavdroulad TiSavs reJeqtorul filtrs. 

sinqronuli deteqtirebis Sedegad miRebuli ER_Y da EB_Y ferTasxvaobiTi 

signalebi miewodeba demakodirebel matricas da EG_Y matricas.  demakodirebeli 

matricis gamosasvlelidan ER , EG da EB ferdayofili gamosaxulebis signalebi 

miewodeba feradi gamosaxulebis aRmwarmoebel mowyobilobas (CRT, LCD, PDP  da 
sxv.). 

 

PAL sistemis saeqspluatacio daxasiaTeba 

PAL sistemas  gaaCnia igive ZiriTadi  Rirsebebi, rac NTSC_s:  

 kargi Tavsebadoba; 

 feradobisa da sikaSkaSis signalebis efeqturi gancalkevebis       

SesaZlebloba savarcxlisebri filtrebis gamoyenebiT; 

 maRali dabrkolebamdgradoba Ffluqtuaciuri xmauris mimarT. 

amasTan erTad sistemas gaaCnia Zalzed dabali mgZnobiaroba feradobis 

signalis diferencialur_fazuri damaxinjebis mimarT. ganxilul dekoderSi, 

magaliTad, dasaSvebia fazuri damaxinjeba 40 _mde, maSin rodesac NTSC_Si is 

5 _s ar aRemateba. 

mniSvnelovania agreTve is, rom PAL sistemas ZaluZs muSaoba feradobis 

signalis kvadraturuli mdgenelebis speqtris zeda gverdiTi zolis nawilobrivi 

SezRudvis pirobebSi. es mniSvnelovania im mravali qveynisaTvis, sadac 

standartiT gaTvaliswinebulia gamosaxulebisa da bgeriTi Tanxlebis gadamtan 

sixSireebs Soris 5,5 mghc_is toli sxvaoba, xolo sruli satelevizio signalis 

speqtris sigane ar aRemateba 5 megahercs. 

PAL_is Nnaklad SeiZleba CaiTvalos mimRebis sirTule NTSC_is mimRebTan 

SedarebiT. 
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7.3  feradi telexedvis sistema SECAM_3B 

safrangeTisa da sabWoTa kavSiris mier 1965_66 wlebSi erToblivad 

daxvewil Tavsebad ferad satelevizio sistemas SECAM safuZveli Cauyara 

frangma inJinerma anri de fransma 1954 wels. 

regularuli feradi satelevizio mauwyebloba SECAM sistemiT daiwyo 1967 

wlis 1 oqtombridan safrangeTSi, aRmosavleT evropis qveynebSi da sabWoTa 

kavSirSi (moskovsa, kievsa da TbilisSi). sistemis eqspluataciis procesSi igi 

gaumjobesda da Camoyalibda saboloo variantis saxiT rogorc SECAM_3B, rac  
1974 wels aisaxa saxelmwifo standartSi. 

 

SECAM sistemis agebis ZiriTadi principebi 

SECAM_Si, iseve rogorc NTSC da PAL sistemebSi, gadacemis signalebs 

warmoadgenen farTozolovani sikaSkaSis  signali da ori viwrozolovani ER_Y  

da  EB_Y  ferTasxvaobiTi signalebi. 

SECAM sistemis ZiriTadi Tavisebureba mdgomareobs imaSi, rom yoveli 

striqonuli intervalis ganmavlobaSi sikaSkaSis signalTan erTad gadaicema 

mxolod erTi ferTasxvaobiTi signali, romelsac momdevno striqonSi meore 

enacvleba. 

nax.7.23_ze warmodgenilia SECAM sistemis makodirebeli mowyobilobis 

gamartivebuli struqturuli sqema. 

 

nax.7.23 

sawyiss signalebs warmoadgenen farTozolovani gamakoreqtirebuli 

ferdayofili gamosaxulebis signalebi ER , EG  da EB , romlebic makodirebel 

matricas miewodeba. cnobili damokidebulebebis Sesabamisad, makodirebel 
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matricaSi formirdeba  sikaSkaSis da ori ER_Y  da  EB_Y ferTasxvaobiTi 

signali. am ukanasknelebis sixSiruli speqtri izRudeba 1,5 mghc_mde dabali 

sixSiris filtrebSi. Semdeg signalebi miewodeba eleqtronul komutators, 

romelic akomutirebs maT erT gamosasvlelze naxevarstriqonuli sixSiriT. 

amrigad komutatoris gamosasvlelze drois nebismier momentSi striqonis 

periodis ganmavlobaSi arsebobs mxolod erTi ferTasxvaobiTi signali, romelic 

miewodeba feradobis signalis maformirebels. 

feradobis signalis misaRebad SECAM sistemaSi gamoiyeneba qvegadamtanis 

sixSiruli modulacia, rac am sistemis mniSvnelovan Taviseburebas warmoadgens. 

sixSiruli modulaciis SerCeva ganapiroba sistemis mdgradobis gazrdis 

moTxovnam gadacemis traqtSi signalis amplitudur_fazuri damaxinjebebis 

mimarT.  

sixSirulad modulirebuli feradobis signalisa da 0,7 mkwm_iT 

dayovnebuli sikaSkaSis signalis Sejamebis Sedegad miiReba sruli feradi 

satelevizio signali, romelSiac feradobis signalis speqtri isevea ganlagebuli 

sikaSkaSis signalis speqtris farglebSi, rogorc NTSC da PAL sistemebSi. 
nax.7.24_ze warmodgenilia SECAM sistemis demakodirebeli mowyobilobis 

gamartivebuli struqturuli sqema. 

 
nax.7.24 

satelevizio mimRebis videodeteqtoris gamosasvlelidan sruli feradi 

satelevizio signali miewodeba sikaSkaSisa da feradobis arxebs.  

sikaSkaSis arxSi satelevizio signalis gaZlierebasTan erTad xdeba 

feradobis signalis reJeqcia (amokveTa), ris Sedegadac miiReba sikaSkaSis signali 

. 0,7 mkwm_iT dayovnebisa da gaZlierebis Semdeg  signali miewodeba 

demakodirebel matricas.  

Fferadobis arxSi qvegadamtan sixSireze awyobili zoluri filtri sruli 

satelevizio signalidan gamoyofs feradobis signals, romelic erTdroulad 
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miewodeba eleqtronuli komutatoris erT Sesasvlelsa da dayovnebis xazs. es 

signali nax.7.24_ze aRniSnulia rogorc  .Eeleqtronuli komutatoris meore 

Sesasvlels miewodeba erTi striqonis periodiT (64 mkwm) dayovnebuliFferadobis 

signali . Aamrigad komutatoris orive Sesasvlelze erTdroulad moqmedeben 

droSi momdevno ori striqonis feradobis signalebi. erTi maTgani yovelTvis 

Seicavs informacias ER_Y _is, xolo meore EB_Y ferTasxvaobiTi signalis Sesaxeb. 

feradobis signalebi yovel striqonSi icvlian adgils: Tu mimdinare striqonSi 

ER_Y signalis amsaxveli feradobis signali imyofeba komutatoris zeda 

Sesasvlelze, momdevno striqonSi is iqneba komutatoris qveda Sesasvlelze. 

komutatoris daniSnuleba swored imaSi mdgomareobs, rom moawesrigos ER_Y da 

EB_Y Semcveli feradobis signalebis adgilmdebareoba _ erTi maTgani iyos 

yovelTvis komutatoris zeda gamosasvlelze, xolo meore _ qvedaze (nax.7.25). 

ER_Y    da EB_Y  signalebi miiReba pirdapiri da dayovnebuli feradobis signalebis 

sixSiruli deteqtirebis Semdeg. cxadia, rom maTi erTdrouli 

arsebobaEaucilebelia ER , EG  da EB ferdayofili gamosaxulebis signalebis 

swori matricirebisaTvis demakodirebel matricaSi.  

 
nax.7.25 

rogorc aRvniSneT, sixSiruli deteqtorebis gamosasvlelebze da G—Y 

matricis Sesasvlelebze arsebuli ER_Y  da  EB_Y signalebi ar ekuTvnian erTi da 

igive striqons. isini warmoadgenen droSi momdevno striqonebis  ferTasxvaobiT 

signalebs, rac samjer amcirebs vertikalur mkafioobas feris mimarT. Tu 

gaviTvaliswinebT imas, rom ferTasxvxobiTi signalebis speqtri SezRudulia 1,5 

mghc_mde anu mkafiooba horizontalurad feris mimarT Tvalis Tvisebebidan 

gamomdinare maqsimalurTan SedarebiT Semcirebulia oTxjer, feris mimarT 

vertikaluri mkafioobis aseTi Semcireba savsebiT dasaSvebia. 

aRsaniSnavia, rom eleqtronuli komutatorebis gadarTva sistemis 

makodirebel da demakodirebel mowyobilobebSi unda warmoebdes sinqronulad da 

sinfazurad naxevarstriqonuli sixSiriT. 
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SECAM sistemis ZiriTadi parametrebi 

 

SECAM  sistemaSi   ferTasxvaobiT   signalebs   warmoadgenen    signalebi 

D
R 9,1  ER_Y        da   D

B 5,1  EB_Y      .  

moyvanili gamosaxulebebidan cxadia, rom isini gansxvavdebian ER_Y  da  EB_Y  
signalebisagan gaqanebiT da polarobiT. _1,9 da 1,5 koeficientebis mniSvnelobebi 

gamomdinareobs signalebis maqsimumebis gaTanabrebis moTxovnidan, romlebic  

ER_Y _Tvis tolia 7,0 , xolo EB_Y _Tvis udris 89,0 _s (nax.7.6).  ER_Y da EB_Y 
signalebis maqsimaluri mniSvnelobebis Sesabamis koeficientebze gamravlebis 

Semdeg orive maTganis cvlilebis farglebi xdeba erTmaneTis toli (1,33). es  

uzrunvelyofs qvegadamtani sixSiris  erTnair deviacias.  

uaryofiTi niSani 1,9 koeficientis win niSnavs signalis polarobis Secvlas 

sawinaaRmdegoze. Aamis aucilebloba SemdegiT aixsneba. mravali gansxvavebuli 

siuJetis Sesabamisi ferTasxvaobiTi signalis  statistikurma analizma cxadyo, 

rom ER_Y  signali upiratesad dadebiT mniSvnelobebs Rebulobs, xolo EB_Y 

signali uaryofiTs. ER_Y  signalis polarobis SecvliT orive DR  da DB signalis 

gadacemisas Warbobs qvegadamtanis uaryofiTi deviacia. Ees ki zrdis sistemis 

mdgradobas feradobis signalis zeda gverdiTi zolis SezRudvis mimarT, rac 

SeiZleba kavSiris arxSi moxdes. 

feradi gamosaxulebis xarisxisa da sistemis Tavsebadobis asamaRleblad 

DR   da  DB   signalebs atareben dabalsixSiruli, xolo feradobis signals _ 

maRalsixSiruli winaswari damaxinjebis wredebSi.  

dabalsixSiruli winaswari damaxinjeba mdgomareobs ferTasxvaobiTi 

signalebis speqtris maRalsixSiruli mdgenelebis upirates amaRlebaSi. wredis 

sixSiruli maxasiaTebeli  naCvenebia nax.7.26a)_ze. aqve punqtiriT warmodgenilia 

dekoderSi ganlagebuli dabalsixSiruli winaswari damaxinjebis koreqciis 

wredis amplitudur_sixSiruli maxasiaTebeli. ferTasxvaobiTi signalebis 

koreqciis Sedegad signal/xelSeSlis fardoba izrdeba 9 decibelamde. 

feradobis signalis maRalsixSiruli winaswari damaxinjeba mimarTulia 

sistemis Tavsebadobis asamaRleblad. Ggarda amisa, igi damatebiT zrdis sistemis 

dabrkolebamdgradobas fluqtuaciuri xmauris mimarT kidev 8 decibeliT. 

feradobis signalis maRalsixSiruli winaswari damaxinjeba xorcieldeba 

„anti_kloS“ filtrSi, romlis amplitudur_sixSiruli maxasiaTebeli naCvenebia 

nax.7.26b)_ze. Mmisi minimumi awyobilia 286,40 f mghc sixSireze. Aaqve punqtiriT 

warmodgenilia maRalsixSiruli winaswari damaxinjebis koreqciis wredis _ 

„kloS“ (cloch(fr.)_zari) filtris amplitudur_sixSiruli maxasiaTebeli.  
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nax.7.26 

SECAM sistemaSi Ggamoyenebulia feradobis signalis winaswari koreqciis 

kidev erTi saxeoba _ feradobis signalis damatebiTi amplituduri modulacia. 

misi SemoRebis mizezi SemdegSi mdgomareobs. Fferad satelevizio mimRebSi 

sikaSkaSis signali feradobis signalis mimarT warmoadgens dabrkolebas. 

sikaSkaSis signalis speqtraluri mdgenelebis energia speqtris im ubanSi, sadac 

gadaicema feradobis signali, da e.i. dabrkolebis sidide, damokidebulia 

gamosaxulebis Sinaarsze. feradobis signalis koreqcia mdgomareobs feradobis 

signalis ammlitudis gaZlierebaSi drois im momentebSi, rodesac sikaSkaSis 

signalis  maRalsixSiruli mdgenelebi aRweven feradobis signalis 70%_s. 

feradobis signalis gaqanebis nominaluri mniSvneloba, rodesac is damatebiT ar 

Zlierdeba, Seadgens sikaSkaSis signalis gaqanebis 25%_s.  
SECAM_3B sistema  gansxvavdeba misi adreuli variantebisagan ori 

qvegadamtani sixSiris gamoyenebiT. qvegadamtani sixSireebi SerCeulia striqonuli 

sixSiris jeradi: 

25,44062820  ZR ff khc  2 khc;   00,42502720  ZB ff khc  2 khc. 

deviaciis mniSvnelobebi DR   da DB     signalebis gadacemisas gansxvavebulia 

da Seadgens 9280  Rf khc (DR  striqonebSi) da 9230  Bf khc (DB   striqonebSi). 

 

 

SECAM sistemis makodirebeli mowyobiloba 

 farTozolovani gamakoreqtirebuli ER , EG  da EB signalebi miewodeba   

makodirebel matricas (nax7.27), sadac formirdeba EY sikaSkaSis da ori DR   da 

DB  ferTasxvaobiTi signali. sumatorebSi ferTasxvaobiT signalebs emateba feris 

Semcnobi impulsebi _ cxra trapeciadaluri dadebiTi da uaryofiTi impulsi  



 98 

(nax.7.28), romelebic gadaicema kent velSi me_7_dan me_15_e stiqonamde CaTvliT da 

luw velSi 320_dan 328 stiqonamde CaTvliT. maTi daniSnulebaa koderSi da 

dekoderSi momuSave eleqtronuli komutatorebis sinqronuli da sinfazuri 

muSaobisa da feris Secnobis uzrunvelyofa.  

 

nax.7.27 

eleqtronuli komutatori naxevarstriqonuli sixSiriT akomutirebs  DR da 

DB Sesasvlel signalebs erT gamosasvlelze, romelzedac erTi striqonis 

ganmavlobaSi gadaicema  DR  signali, xolo momdevno striqonSi ki _ DB  da a.S. 

 
 

nax.7.28 
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ferTasxvaobiTi signalebi speqtris 1,5 mghc_mde SezRudvis Semdeg miewodeba 

dabalsixSiruli winaswari damaxinjebis wreds, sadac xdeba signalis maRali 

sixSireebis upiratesi gaZliereba moyvanili sixSiruli maxasiaTeblis 

Sesabamisad. Asignalis gaqanebis saWiro donemde SezRudvis Semdeg igi miewodeba 

sixSirul modulators. Oori qvegadamtani sixSiris sixSiruli modulaciisaTvis 

gamoiyeneba sami generatori: erTi sixSirulad mamodulerebeli da ori 

etalonuri, kvarculi stabilizaciiT. sixSiris stabilizacia xorcieldeba 

sixSirulad modulirebuli generatoris fazis avtomaturi awyobis SezustebiT 

sayrden Rf0  da Bf0  sixSireebze momuSave kvarcian generatorebTan. awyobis 

Sezusteba xorcieldeba striqonuli Camqrobi impulsis ganmavlobaSi. 

sixSirulad modulirebuli signali modulatoridan miewodeba fazis 

komutators, romelic cvlis qvegadamtanis fazas 180 _iT yoveli mesame 

striqonSis (0o
, 0o

, 180 , 0o
, 0o

, 180 , . . . ) da yovel velSi (0o
, 180 , 0o

, 180 , . . . ). 

aseTnairad komutirebuli qvegadamtanis speqtraluri mdgenelebi sikaSkaSis 

signalis speqtralur mdgenelebTan gadaixlarTeba, rac Sav_TeTri satelevizio 

mimRebebis ekranze qvegadamtanebis gamosaxulebis mniSvnelovan kompensacias 

uzrunvelyofs. 

fazakomutirebuli feradobis signali miewodeba maRalsixSiruli winaswari 

damaxinjebis wreds, Semdeg ki amplitudur modulators. amplituduri 

modulatori imarTeba amplituduri deteqtoris gamosasvleli signaliT, 

romelic warmoadgens zoluri filtris mier  0.65,2  mghc diapazonSi 

gamoyofili sikaSkaSis signalis  mdgenelebis momvlebs da aZlierebs feradobis 

signals drois im momentebSi, rodesac sikaSkaSis signalis gamoyofili 

maRalsixSiruli mdgenelebi aRweven feradobis signalis 70%_s.  

sixSirulad modulirebuli feradobis signalisa da 0,7 mkwm_iT 

dayovnebuli da sinqronizaciis signalnarevi sikaSkaSis signalis Sejamebis 

Sedegad miiReba sruli feradi satelevizio signali. 

 

SECAM sistemis dekoderis blok_sqema 

SECAM sistemis dekoderis  erT_erTi variantis gamartivebuli blok_sqema 

naCvenebia nax.7.29_ze. satelevizio mimRebis videodeteqtoridan sruli feradi 

satelevizio signali miewodeba sikaSkaSisa da feradobis arxebs. 

feradobis arxSi 286,40 f mghc sixSireze awyobili zoluri filtri 

(„kloS“ filtri), romelsac maRalsixSiruli winaswardamaxinjebis wredis („anti_ 

kloS“ filtris) Sebrunebuli sixSiruli maxasiaTebeli aqvs, sruli satelevizio 

signalidan gamoyofs feradobis signals da amasTan erTad axorcielebs 

maRalsixSiruli winaswardamaxinjebis koreqcias. Aamplitudis SezRudvis Semdeg 

feradobis signali erTdroulad miewodeba eleqtronuli komutatoris erT 
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Sesasvlelsa da dayovnebis xazs. eleqtronuli komutatori  anawilebs  pirdapir 

da dayovnebul signalebs ise, rom zeda gamosasvlelze iyos  yovelTvis  DR _is,   

xolo qvedaze  DB _s Semcveli feradobis signali. 

 
nax.7.29 

Aamplituduri SemzRudvelebis Semdeg feradobis signalebi miewodeba 

Sesabamis sixSirul deteqtorebs. maT Sebrunebuli amplitudur_sixSiruli 

maxasiaTeblebi aqvT (vinaidan DR signalis polaroba uaryofiTia, DB ki 

dadebiTia), ris Sedegadac A deteqtorebis gamosasvlelebze damatebiTi 

gardaqmnebis gareSe  miiReba  ER_Y   da EB_Y  ferTasxvaobiTi signalebi.  

dabalsixSiruli winaswari damaxinjebis koreqtorebSi (romlebsac 

dabalsixSiruli winaswari damaxinjebis wredis Sebrunebuli 

amplitudur_sixSiruli maxasiaTebeli aqvT) gavlis Semdeg ferTasxvaobiTi 
signalebi miewodeba YG   da demakodirebel matricebs, sadac Sesabamisad 

formirdeba jer EG_Y , xolo Semdeg  ER , EG  da EB ferdayofili gamosaxulebis 

signalebi. 
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koderSi da dekoderSi momuSave eleqtronuli komutatorebis sinqronul da 

sinfazur muSaobas uzrunvelyofs feris sinqronizaciis mowyobiloba. mis 

Sesasvlelebs miewodeba  ER_Y   da EB_Y  ferTasxvaobiTi signalebi, romlebic 

kadruli Camqrobi impulsebis gadacemis intervalSi  Seicaven feris Semcnob cxra   

impulss  (nax.7.28). rodesac komutatori koreqtulad  muSaobs, feris Semcnobi 

impulsebis polaroba ER_Y da EB_Y signalebSi uaryofiTia.Kkomutatoris 

arakoreqtuli muSaobisas  mis gamosasvlelze DR da DB signalebi adgils 

Seicvlian da feris Semcnobi impulsebis polaroba gaxdeba dadebiTi. am 

SemTxvevaSi feris sinqronizaciis mowyobiloba gamoimuSavebs makoreqtirebel 

impulss, romelic makomutirebeli impulsebis generators gamomuSavebuli 

impulsebis fazas 180 _iT Seacvlevinebs. Ggarda amisa, Sav_TeTri gamosaxulebis 

miRebis SemTxvevaSi feris sinqronizaciis mowyobiloba gamoimuSavebs feradobis 

arxisa da reJeqtoruli filtris amomrTvel Zabvas.    

 

SECAM sistemis saeqspluatacio daxasiaTeba 

SECAM sistemis  ZiriTadi  Rirsebebia: 

 ugrZnobloba diferencialur_fazuri damaxinjebis mimarT; 

 dabali mgZnobiaroba (NTSC sistemasTan SedarebiT) feradobis 

signalis amplitudis cvlilebis mimarT; 

amasTan erTad  SECAM sistemas gaaCnia naklovani mxareebic: 

 Tu signalis miRebis xelsayrel pirobebSi SECAM da NTSC sistemebis 

dabrkolebamdgradoba fluqtuaciuri xmauris mimarT TiTqmis 

erTnairia, 18 db da naklebi signal_xelSeSlis fardobis SemTxvevaSi 

feradi gamosaxulebis xarisxxi SECAM sistemaSi sagrZnoblad 

uaresia; 

 SECAM sistemis Tavsebadobis xarisxi Camouvardeba NTSC sistemas _ 

Sav_TeTr satelevizio mimRebebSi feradobis signalis gamosaxuleba 

ufro SesamCnevia; 

 SECAM sistemaSi ufro vlindeba jvaredini damaxinjebebi sikaSkaSisa 

da feradobis arxebs Soris. 

CamoTvlili naklovani mxareebis  miuxedavad, signalis miRebis xelsayrel 

pirobebSi (signal_xelSeSlis fardoba 18 db_ze meti), SECAM sistema 

uzrunvelyofs maRali xarisxis gamosaxulebas, romelic ar Camouvardeba  NTSC da 
PAL sistemebs. 

 
 

L 
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sakontrolo kiTxvebi 
  

Tavi I 
1. ganmarteT Tanamedrove telexedvis pirveli ZiriTadi principi. 

2. ganmarteT Tanamedrove telexedvis meore ZiriTadi principi. 

3. ra aris gamosaxulebis gaSla? 

4. ra aris gamosaxulebis gaSlis wesi? 

5. ra aris rastri? 

6. daxazeT xuTstriqoniani striqonstriqonobiTi rastri. 

7. daxazeT xuTstriqoniani striqongamotovebiTi rastri. 

8. ra TanmimdevrobiT xorcieldeba wrfivi striqonuli gaSla? 

9. daxazeT satelevizio sistemis zogadi blok_sqema. 

10. ra daniSnuleba aqvs sinqrogenerators da ras gamoimuSavebs igi? 

11. CamoTvaleT satelevizio sistemis ZiriTadi parametrebi da maTi 

mniSvnelobebi SDTV da HDTV evropul da amerikul standartebSi. 

 

Tavi II 
1. risi tolia gamosaxulebis dakvirvebis optimaluri manZili? 

2. ratom airCies striqonebis raodenoba kadrSi 625_is toli? 

3. ratom aris striqonebis raodenoba kenti? 

4. ra aris cimcimos kritikuli sixSire? 

5. ra kavSiria cimcimis kritikul sixSiresa da mocimcime sinaTlis 

wyaros sikaSkaSes Soris? 

6. ra kavSiria cimcimis kritikul sixSiresa da mocimcime sinaTlis 

wyaros zomas Soris? 

7. ratom airCies kadrebis gameorebis sixSire evropaSi 25 hc_is, xolo 

amerikaSi 30 hc_is toli? 

8. ra upiratesoba gaaCnia striqongamotovebiTi gaSlis wess 

progresulTan SedarebiT? 

9. ratom cdiloben Tanamedrove satelevizio sistemebSi progresuli 

gaSlis gamoyenebas? 

10. ratom  aris miRebuli Tanamedrove  HDTV  sistemebSi kadris formati  
16/9 ? 

 

Tavi III 
1. CamoTvaleT satelevizio gamosaxulebis ZiriTadi xarisxobrivi 

maCveneblebi. 

2. ganmarteT talbotis kanoni. 

3.  ganmarteT veber_fexneris kanoni. 



 103 

4. rogor gamoiTvleba adamianis TvaliT aRqmuli sikaSkaSis gradaciebis 

raodenoba?  

5. rogor ganisazRvreba da razea damokidebuli gamosaxulebis mkafiooba      

horizontalurad? 

6. rogor ganisazRvreba da razea damokidebuli gamosaxulebis mkafiooba 

vertikalurad? 

7.  rogor ganisazRvreba gamosaxulebis geometriuli damaxinjeba? 

 

Tavi IV 

1. rogoria sruli satelevizio signalis Semadgenloba? 
2. daxazeT sruli satelevizio signalis forma ori striqonis 

periodisaTvis negatiur polarobaSi. 

3. daxazeT sruli satelevizio signalis forma ori naxevarkadris 

periodisaTvis pozitiur polarobaSi. 

4. saidan iwyeba striqonebis numeracia? 

5. ratom aris daZruli striqonuli sinqroimpulsi Camqrobi impulsis 

wina frontisken? 

6. drois romeli momenti Seesabameba “WeSmaritebis moments” 

sinqronizaciis procesSi? 

7. ratom aris CaWrili kadruli sinqroimpulsebi? 

8. ra daniSnuleba aqvT maTanabrebel impulsebs? 

9. ra niSniT gansxvavdebian striqonuli da kadruli sinqroimpulsebi? 

10. ra saSualebebiT xdeba kadruli da striqonuli sinqroimpulsebis 

seleqcia rTuli sinqronarevidan? 

11. rogoria videosignalis sasazRvro sixSireebi? 

12. ra gadaicema videosignalis “mudmivi” mdgeneliT? 

13. gansazRvreT videosignalis speqtris qveda sasazRvro sixSire. 

14. gansazRvreT videosignalis speqtris zeda sasazRvro sixSire. 

15. rogoria videosignalis speqtris struqtura stiqonstriqonobiTi 

gaSlis dros? 

16. rogoria videosignalis speqtris struqtura striqongamotovebiTi 

gaSlis dros?  

17. rogor icvleba videosignalis speqtris struqtura moZravi 

gamosaxulebis SemxvevaSi?   

 

Tavi V 

1. ra operaciebi sruldeba analogur_cifruli gardaqmnisas?  

2. ganmarteT naikvist_kotelnikovis Teorema. 

3. rogor ganisazRvreba orobiT kodSi Tanrigebis raodenoba 

analogur_cifruli gardaqmnisas? 
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4. rogor ganisazRvreba cifruli informaciis gadacemis siCqare? 

5. risi tolia cifruli informaciis gadasacemad aucilebeli kavSiris 

arxis sixSireTa gatarebis zoli? 

6. raSi mdgomareobs informaciis fiziologiuri, struqturuli da 

statistikuri siWarbe? 

7. CamoTvaleT kompresiis amJamad yvelaze gavrcelebuli meTodebi. 

8. aRwereT cifruli satelevizio sistemis ganzogadoebuli 

struqturuli sqema. 

  

Tavi VI 

1. aRwereT xilvadobis mrudi. 

2. ras gulisxmobs feradi mxedvelobos samkomponentiani Teoria? 

3. ra aris metameruli ferebi? 

4. riT aixsneba metameruli ferebis arseboba? 

5. rogor xorcieldeba ferebis aditiuri Sereva? 

6. CamoTvaleT  da ganmarteT feris maxasiaTeblebi. 

7. ganmarteT ferTa aditiuri Serevis kanonebi. 

8. romel ferebs ewodeba ZiriTadi? 

9. rogor SeiZleba feris aRwera maTematikurad? 

10. ras warmoadgens ferTa sivrce? 

11. rogor miiReba da ras warmoadgens ferTa lokusi? 

12. ras warmoadgens Tanabarenergetikuli TeTri feri? 

13. ras asaxavs feris veqtoris sigrZe da mimarTuleba? 

14. ramdeni kolorimetriuli sistema SeiZleba arsebobdes? 

15. aRwereT RGB kolorimetriuli sistema.  

16. ra nakli da dadebiTi mxare aqvs  RGB kolorimetriul sistemas? 

17. aRwereT XYZ kolorimetriuli sistema. 

18. ra nakli da dadebiTi mxare aqvs  XYZ kolorimetriul sistemas? 

19. ras warmoadgens ferTa grafiki? 

20. ras  warmoadgens Serevis mrudebi? 
21. sad mdebareobs ori feris narevis feradobis wertili? 

22. sad mdebareobs sami feris narevis feradobis wertili? 

23. ra aris feradobis temperatura? 
24. aRwereT feradi gamosaxulebis analizisa da sinTezis procesebi 

mimdevrobiT satelevizio sistemaSi. 

25. arRwereT feradi gamosaxulebis analizisa da sinTezis procesebi 

erTdroul satelevizio sistemaSi. 

26. ras warmoadgenen ferdayofili gamosaxulebis signalebi? 

27. ras gulisxmobs Tavsebadobis principi? 
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28. ras warmoadgens da rogor gamoisaxeba sikaSkaSis signali? 

29. ras warmoadgenen ferTasxvaobiTi signalebi? 

30. riT aixsneba sami ferdayofili gamosaxulebis signalidan sikaSkaSisa 

da or ferTasxvaobiT signalze gadasvlis aucilebloba? 

31. CamoTvaleT ferTasxvaobiTi signalebis Tvisebebi. 

32. aRwereT Tavsebadi feradi satelevizio sistemis ganzogadoebuli 

struqturuli sqema. 

 

Tavi VI 

1. aRwereT NTSC sistemaSi gamoyenebuli kvadraturuli amplituduri 

modulaciis meTodi. 

2. ras warmoadgens feradobis signali NTSC_Si? 

3. ra daniSnuleba aqvs da rogor gadaicema feris sinqronizaciis 

signali NTSC_Si? 

4. riTi gansxvavdeba NTSC_is  evropuli da amerikuli variantebi? 

5. rogor aris SerCeuli feradobis signalis qvegadamtani sixSire 

NTSC_Si? 

6. aRwereT NTSC_is koderis blok_sqema. 

7. aRwereT NTSC_is dekoderis blok_sqema. 

8. moiyvaneT NTSC_is saeqspluatacio daxasiaTeba. 

9. ganmarteT PAL sistemis ZiriTadi gansxvaveba NTSC sistemisagan. 

10. rogor aris SerCeuli feradobis signalis qvegadamtani sixSire 

PAL_Si? 
11. ris xarjze xdeba Sav_TeTri satelevizio mimRebebis ekranze 

feradobis signalis gamosaxulebis avtokompensacia NTSC da  PAL 
sistemebSi? 

12. moiyvaneT PAL  sistemis saeqspluatacio daxasiaTeba. 

13. aRwereT SECAM sistemis agebis ZiriTadi principebi. 

14. aRwereT SECAM_3B sistemis koderis blok_sqema. 

15. aRwereT SECAM_3B sistemis dekoderis blok_sqema. 

16. moiyvaneT SECAM_3B  sistemis saeqspluatacio daxasiaTeba. 
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