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reziume 
 

monacemTa gadacemis sistemebis xarisxi mniSvnelovnadaa damokidebuli kavSiris 
arxis gamarTul muSaobaze. am mizniT unda xdebodes arxis sistematuri kontroli, rac 
dakavSirebulia masSi xelSeSlebis Sedegad gaCenili SecdomiTi cifruli simboloebis 

gamovlenasTan. mocemul samuSaoSi, gansxvavebiT teqnikur literaturaSi aRwerili 
xelsawyoebisa, SemoTavazebulia arxis kontrolis mowyobilobis struqturuli sqema, 
romlis saSualebiTac arxis Semowmeba SesaZlebelia masSi sainformacio signalis 

gadacemis paralelurad, kerZod, ganxiluli sakontrolo mowyobilobis muSaoba 
gaTvaliswinebulia sainformacio signalis pauzebs Soris avtomaturad, gadacemuli 
sainformacio signalis damaxinjebis gareSe. 

sakvanZo sityvebi: monacemTa gadacema. kavSiris arxi. cifruli signali. arxis 
avtomaturi kontroli.  

1. Sesavali 

 
   monacemTa gadacemis (cifruli) sistemebis xarisxiani muSaoba mniSvnelovnadaa 
damokidebuli kavSiris arxis gamarTul muSaobaze, romelic warmoadgens aRniSnuli 
sistemebis yvelaze ufro mgrZnobiare elements xelSeSlebis mimarT. aqedan gamomdinare, 

unda xdebodes misi mudmivi kontroli. 
   kavSiris arxs rom ar Seqondes damaxinjebebi gadacemul informaciaSi (SetyobinebaSi), 
maSin misi daxasiaTeba sakmarisi iqneboda signalis gadacemis siCqariT. magram realurad 

xelSeSlebisa da damaxinjebebis arsebobam arxSi SeiZleba gamoiwvios Secdomebis gaCena 
SetyobinebebSi. Secdomebis Sedegad xdeba miRebis adgilze zedmeti impulsis gaCena, an 
romelime gadacemuli impulsis gaqroba. 

   miRebuli Setyobinebis Sesabamisobas gadacemulTan axasiaTeben utyuarobiT. 
raodenobrivad utyuarobis maxasiaTebels warmoadgens Secdomebis koeficienti, romelic 
ganisazRvreba rogorc Secdomebis raodenobis Sefardeba sacdeli seansis ganmavlobaSi 

gadacemuli impulsebis srul raodenobasTan [4] 

KS=nS/nsr. 
   Tu gavasaSualoebT am sidides drois sakmaod did monakveTze, miviRebT Secdomebis 
albaTobas 

p= limKS, roca nsr   ∞. 

   rig samuSaoebSi [2÷5] aRwerilia Secdomebis gamovlenisa da Tvlis mowyobilobebi. 

[2÷4]-Si ganxilulia xelsawyoebi, romelTa saSualebiTac xdeba Secdomebis daTvla 

sasargeblo (informaciuli) signalisagan Tavisufali arxis pirobebSi. 

   [5]-Si SemoTavazebulia xelsawyos stuqturuli sqema, sadac ganxilulia Secdomebis 
daTvlis SesaZleblobebi sasargeblo signaliT dakavebul arxSi. magram am mowyobilobas 
gaaCnia naklovaneba. kerZod, sacdeli signalis testi unda gadaices arxSi periodulad 

drois garkveul intervalSi sasargeblo signalis magivrad. anu unda moxdes an 
sasargeblo signalis perioduli wyveta (informaciis garkveuli raodenobis dakargva), an 
sqemis arsebiTi garTuleba, rom aviciloT Tavidan informaciis dakargva. 

2. ZiriTadi nawili 

   winamdebare samuSaoSi ganxilulia monacemTa gadacemis sistema, romelSic sacdeli 
signalis gadacema SeiZleba ganxorcieldes ara periodulad, gansxvavebiT [5]-sagan, aramed 

avtomaturad drois iseT monakveTebSi, rodesac arxi ar aris dakavebuli sasargeblo 
signalis gadacemiT (pauzis dros). 
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   1-el naxazze naCvenebia ganxiluli mowyobilobis struqturuli sqema, romelic 
Sedgeba gadamcemis, kavSiris arxisa da mimRebisagan. sqemis muSaobis principis 

ilustracia xdeba me-2 naxazze mocemuli droiTi diagramebiT. 
 

 
 

                                

 

   

gadamcemi muSaobs Semdegnairad: marTvis impulsebis generatori (mig) gamoimuSavebs 
sworkuTxa formis maRalsixSiruli impulsebis mimdevrobas (nax.2a), romelic miewodeba 
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taqturi impulsebisa (tim) da specialuri sinqroimpulsebis (ssim) maformireblebs. 
ukanasknelis gamosasvlelze miiReba sinqrosignali (magaliTad, barkeris kodi), romelic 

aucilebelia mimRebSi sasargeblo da sruli sacdeli signalebis gancalkavebisaTvis. 
taqturi impulsebis maformireblis gamosasvlelze miRebuli impulsebis mimdevroba 
(nax.2b) miewodeba testuri signalebisa (tsm) da sasargeblo signalebis (ssm) 

maformireblebs. sasargeblo signalebis maformireblebs miewodeba agreTve signali 
informaciis wyarodan (in). testuri signalis maformirebeli kvaziSemTxveviTi impulsebis 
ramdenime ciklis Tanmimdevrobas Secdomebis Tvlis droiTi intervalis Sesabamisad 

(nax.2d). TiToeuli aseTi ciklis xangrZlivoba ganisazRvreba taqturi impulsebis 
garkveuli raodenobiT. specialuri sinqroimpulsebisa da testuri signalis 
maformireblis gamosasvlelze miRebuli impulsebi miewodeba sruli sacdeli signalis 

mowyobilobas (sssm), romelic maT aerTianebs. gaerTianebuli sacdeli signali aqedan 
miewodeba gasaRebis sqemas (gs). 

   rogorc aRniSnuli iyo, sacdeli signalis gadacema unda xdebodes avtomaturad, 

sasargeblo signalis Sewyvetis Semdeg. es xorcieldeba Semdegnairad: rodesac xdeba 
sasargeblo signalis gadacema, is erTdroulad miewodeba maintegrirebel wredis (mw) 
Sesasvlels. mw axdens sasargeblo signalis gasaSualebas da awvdis gasaRebis sqemas, 

romelic ketavs mas. Sesabamisad, gamosasvlel mowyobilobas (gm) miewodeba mxolod 
sasargeblo signali, romlis gamosasvlelidanac is miemarTeba kavSiris arxisaken (ka). 
rodesac Sewydeba sasargeblo signalis gadacema, maintegrebeli wredis gamosasvlelze 

aseve aRar gveqneba gasaRebis sqemis Camketi signali, gaixsneba is  da amjerad 
gamosasvleli mowyobilobis gavliT kavSiris arxs miewodeba sruli sacdeli signali. 
   amgvarad, gamosasvlel mowyobilobas morigeobiT miewodeba sasargeblo da sruli 

sacdeli signalebi, romlebic kavSiris arxis saSualebiT gadaicema mimRebisaken, anu xdeba 
signalebis gaerTianeba. 
   rom ar moxdes sqemis mcdari amuSaveba, maintegrebeli wredis gamosasvlelze 

arsebuli gasaRebis sqemis Camketi signali unda SevinarCunoT sasargeblo signalis 
Sewyvetis Semdeg garkveuli droiT. 
   mowyobilobis mimRebi muSaobs [5]-Si ganxiluli sqemis mimRebis analogiurad. 

   miRebuli signali Semavali mowyobilobis (Sm) gavliT miewodeba informaciuli 
signalis mimRebs (ism) da specialuri sinqroimpulsebis gamomyof (ssig) mowyobilobas. 
ukanasknelis gamosasvlelidan sinqroimpulsebi miewodeba sasargeblo da sacdeli 

signalebis gancalkavebis impulsebis maformirebels (ssim). misi gamosasvlelidan 
Secdomebis daTvlis intervalis (nax.2d) Sesabamisi impulsebi miewodeba testuri 
signalis gamomyofis (tsg) Sesasvlels, xolo sasargeblo signalis Sesabamisi (nax.2e) – 

informaciuli signalis mimRebs. testuri signalis gamomyofis meore Sesasvlels 
miewodeba gaerTianebuli signali (nax.2v). Sedegad, tsg-s gamosasvlelze vRebulobT 
kvaziSemTxveviTi sacdeli signalis ramdenime cikls Secdomebis Tvlis intervalis 

ganmavlobaSi (nax.2d), romelic miewodeba Sedarebis sqemas (Ss). Sedarebis sqemis meore 
Sesasvlels sakontrolo signalis generatoridan (ssg) miewodeba gadamcemis testuri 
signalis generatoris mier gamomuSavebuli impulsebis analogiuri signali. Sedarebis 

sqemis gamosasvlelze miRebuli SecdomiTi impulsebi miewodeba Secdomebis mTvlels (Sm). 
Secdomebis Tvlis procesi grZeldeba winaswar dadgenil ciklebis raodenobis 
ganmavlobaSi. amis Semdeg Secdomebis Tvlis procesi wydeba da sistema elodeba 

sasargeblo signalis gadacemis procesis ganaxlebas. fazuri avtoawyobis sqema (fas) 
ukeTebs sinqroninizacias miRebul da mimRebSi adgilobrivi generatoris (ag) mier 
gamomuSavebul taqtur impulsebs, xolo cikluri fazirebis sqema (cfs) axdens 

sakontrolo da testuri kvaziSemTxveviTi impulsebis ciklebis sinqronizacias. 
fazirebis orive sqemas Semavali impulsebi miewodeba testuri signalis gamomyofidan. ag-
sa da cfs-s gamosasvlelebze miRebuli taqturi da cikluri sinqroimpulsebi miewodeba 
ssg-s, romelic gamoimuSavebs sakontrolo signals. 
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3. daskvna 
amgvarad, sruli sacdeli signali miewodeba mimRebs kavSiris arxis gavliT drois 

im intervalebSi, rodesac ar gadaicema sasargeblo signali da Sesabamisad, vamowmebT 
arxis utyuarobas. sasargeblo signalis gadacemis siCqarisa da xelSeSlebis 
parametrebidan gamomdinare, SeiZleba vcvaloT sasargeblo signalis da Secdomebis Tvlis 

droiTi intervalebi. 
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DEVELOPMENT OF THE AUTOMATIC CONTROL DEVICE FOR  
DATA LINK WITH USEFULINFORMATION 

Murjikneli Guram, Modebadze Iuri, Xaritonichvili Tornike 
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Summary 
Data transmission system quality significantly depends on  efficient functioning of 

connection channel. For this purpose, channel systematic control should be undertaken, which 
includes identification of digital signals originating from channel defects. In this thesis, 
channel control systems differ from those described in the literature, channel control 
equipment structured scheme is demonstrated, which enables channel checking in parallel 
with information transmission. This control equipment functionality is considered to be 
automatic between pauses of data signals, without effecting quality of transmitted signal. 
 
 

РАЗРАБОТКА УСТРОЙСТВА АВТОМАТИЧЕСКОГО КОНТРОЛЯ КАНАЛА 
ПЕРЕДАЧИ  ДАННЫХ, ЗАНЯТОЙ ПОЛЕЗНОЙ ИНФОРМАЦИЕЙ 

Мурджикнели Г., Модебадзе Ю., Харитонишвили Т. 
Грузинский Технический Университет 

Резюме 
Качество систем передачи данных в значительной степени зависит от исправной 

работы канала связи. С этой целью необхадимо систематически контролировать канал, т.е. 
выявлять появившиеся в ней ошибочные цифровые символы вызванные помехами. В 
данной работе, в отличие от описанных в технической литературе приборов, представлена 
структурная схема устройства контроля канала, с помощью которой проверяется канал 
паралельно передаваемой по нему информационного сигнала. В частности, работе 
рассмотреиного устройства возможна между паузами информационного сигнала 
автоматически, не искажая информационный сигнал. 


