
Tema 2. cifruli eleqtronikis elementebi - informaciis gardaqmnis da 
        damuSavebis zogierTi umartivesi xelsawyo 
 
cifruli eleqtronika warmoadgens gamoTvliTi teqnikis, avtomaturi 
marTviTi sistemebis, eleqtronuli gamzomi xelsawyoebis Semadgenel 
nawils. misi daniSnulebaa diskretuli, anu wyvetili (cifruli), 
informaciis damuSaveba, Senaxva da gadacema.   
  
informacia asaxavs realur garemos. eleqtronuli inJineriis 
TvalsazrisiT - es yvela is monacemia, romelic Senaxvis, gadacemisa da 
gardaqmnis obieqtad warmogvidgeba. 
  
raime materialuri formiT dafiqsirebul informacias (werili, wigni, 
nebismieri audio da video Canaweri da sxva) SeiZleba rom gzavnili 
(message) vuwodoT. informacia gadaicema signalebis saSualebiT. es 
SeiZleba iyos nebismieri movlena an obieqti, romlis droSi cvlileba 
aisaxeba pirdapiri an kodirebuli informaciis saxiT. movlenebi 
SeiZleba iyos bgera, sinaTle, wneva, deni da sxva, obieqtebi – SuqniSani, 
semafori da nebismieri teqnikuri saSualeba. 
 
nax. 2.1  

 
 

aso N aso H aso B  

 
 
sazRvao semafori – teqsturi Setyobinebis 
gadacemis saSualebaa. 

 
 

 
zogadaT, informacia warmoadgens drois funqcias  )(tY . 

nax. 2.2 

 
a) uwyveti, analoguri signali. b)  diskretuli signali 

 
infirmaciuli gzavnili SesaZlebelia iyos uwyveti an diskretuli. 
uwyveti, anu analoguri signali gansazRvrulia drois nebismieri 
momentisaTvis. diskretuli signalis mniSvnelobebi gansazRvrulia 
drois diskretul momentebSi. diskretuli signalis mniSvnelobebi 
SesaZlebelia warmovadginoT ricxviTi mniSvnelobebiT. diskretuli 
mniSvnelobebis cifruli formiT warmodgenas ewodeba kodireba. 
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kodirebis procedura gulisxmobs signalis ara marto drois 
diskretuli mniSvnelobebiT, aramed TviT signalis mniSvnelobebis 
cifruli saxiT warmodgenasac. e.w. diskretizaciis operacia emsaxureba 
am mizans.  
 
nax. 2.3  

 

 
diskretizaciis operacia 

 
signalis cvlilebis diapazoni iyofa 
K   Tanabar nawilad. dayofis biji Δ 
(Δ-delta berZnuli asobgera “d”-s 
dasaxeleba) sazom erTeuls 
warmoadgens. K*Δ signalis 
cvlilebis diapazons warmoadgens. 
diskretizaciis Sedegad signali 
ricxvTa wyvilebiT. warmogvidgeba
drois yoveli ti momentisaTvis 
gansazRvruli iqneba mniSvnelobebi 
Yj. 
 
 

 
 
eleqtronikaSi xSirad iyeneben e.w. “Savi yuTis” cnebas. am cnebas 
gamoviyenebT iseTi sqemis (blokis) aRsaniSnavad, romlis Sinagani 
mowyobiloba ar viciT, an ganxilvisas ar gvainteresebs. samagierod 
kargad viciT misi funqcionaluri daniSnuleba – cnobilia misi 
Sesavali eleqtrodebis daniSnuleba da gamosaval eleqtrodebze 
miRebuli Sedegi. uxeSad rom vTqvaT, Savi yuTis sqema aRiwereba 
funqcionaluri damokidebulebiT )(xfy = , sadac xy,  signalebia yuTis 

Sesavalze da gamosavalze. 
 

 
 
Savi yuTis mravali magaliTis moyvana SeiZleba. yoveldRiur cxovrebaSi 
Cven xSirad viyenebT nivTebs, romelTa daniSnuleba zustadaa cnobili, 
magram maTi Sida konstruqcia CvenTvis ucnobia, an interess ar 
warmoadgens.  
 
Sesavali kursis am etapze mTel rig mowyobilobas ise ganvixilavT 
rogorc Sav yuTs, romelTa funqcionaluri daniSnuleba zustad 
gansazRvrulia. 
 
praqtikuli mecadineobis pirveli Temis Sinaarsidan gamomdinare, 
bunebrivia daviwyoT Savi yuTebiT, anu eleqtronuli mowyobilobebiT, 
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romlebic akavSireben Tvlis sistemebs, anu gadayavT ricxvebi erTi 
sistemidan meoreSi. 
 
eleqtronuli mowyobiloba Sifratori: 
 

• daniSnuleba – gadayavs orobiT sistemaSi informacia, romelic 
aTobiT sistemaSia gamosaxuli; 

• Sesavali:  
mowyobiloba Seicavs ramdenime Sesaval eleqtrods, 
TiToeul eleqtrods Seesabameba aTobiTi sistemis cifri, 
erTi aTobiTi Tanrigis daSifrvisaTvis Sesavali unda Seicavdes 10 
eleqtrods (0, 1, 2, 3, ...), 
Sifrirebis dros saTanado ricxvis eleqtrodze miewodeba 1, 
danarCen Sesaval eleqtrodebze 0. 

• gamosavali: 
gamosavali eleqtrodebi Seesabamebian orobiTi sistemis Tanrigebs, 
orobiTi ricxvi gamosavalze Seesabameba aTobiTi ricxvis saTanado 
mniSvnelobas Sesavalze. 

 
naxaz 2.4-ze warmodgenilia Sifratori, romelic gardaqmnis ricxvebs 0, 1, 
2, 3 orobiT kodSi. cxrilSi warmodgenilia Sesavlis yvela SesaZlo 
mdgomareoba da Sifrirebis saTanado Sedegi gamosavalze. Tu saWiroa 
aTobiTi Tanrigis yvela mniSvnelobis Sifrireba, mowyobilobas eqneba 10 
Sesavali eleqtrodi da oTxi gamosavali. 
 
 

 
 

nax. 2.4 

Sifratori 

 

 
 

 

3X 2X 1X 0X 1Y 0Y   

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

 
 

 

 

9X 8X 7X 6X 5X 4X 3X 2X 1X 0X 3Y 2Y 1Y 0Y
              

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

 
 

eleqtronuli mowyobiloba deSifratori: 
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• daniSnuleba – gadayavs aTobiT sistemaSi informacia, romelic 
orobiT sistemaSia gamosaxuli; 

• Sesavali:  
mowyobiloba Seicavs ramdenime Sesaval eleqtrods, 
TiToeul eleqtrods Seesabameba orobiTi sistemis Tanrigi, 
deSifrirebis dros saTanado Tanrigebis eleqtrodebze miewodeba 
orobiTi ricxvis Sesabamisi informacia. 

• gamosavali: 
yoveli gamosavali eleqtrodi Seesabameba aTobiTi sistemis erTi 
Tanrigis ricxvs. 
 

naxaz 2.5-ze warmodgenilia deSifratori, romelic gardaqmnis orobiT 
ricxvebs 00, 01, 10, 11 aTobiT ricxvSi. cxrilSi warmodgenilia Sesavlis 
yvela SesaZlo mdgomareoba da deSifrirebis saTanado Sedegi 
gamosavalze. Tu saWiroa oTxTanrigiani orobiTi ricxvis deSifrireba, 
Sesavals eqneba 4 eleqtrodi, xolo gamosavals 16, radgan –mag., 
orTanrigiani ricxvis maqsimalur mniSvnelobas 1111 Seesabameba 15 
aTobiTSi. 

 
 

 
 

nax. 2.5 

deSifratori 

 

 

 

1X 0X 0Y 1Y 2Y 3Y   

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

 

 

 

3X 2X 1X 0X 9Y 8Y 7Y 6Y 5Y 4Y 3Y 2Y 1Y 0Y          

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

 

 
 

zogadad, Sifratorebi da deSifratorebi, teqnikuri daniSnulebidan 
gamomdinare, nebismier saWiro kods gardaqmnian. magaliTad, Tu saWiroa 
orobiTi kodis sabolood aTobiT sistemaSi vizualuri gamosaxva raime 
saxis indikaciis saSualebis gamoyenebiT, deSifratori unda qmnides iseT 
kods, romelic indikatorTan TanxvdenaSia.  
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nax. 2.6 

 

 

 

 
 

 

 

1. 7-segmentiani 
indikatori 

2. indikatoris mikroCipi 3. segmentebis 
aRniSvna 

4. 16-segmentiani 
indikatori 

 
mraval sainformacio sistemaSi gamoiyeneba e.w. Svidsegmentiani 
grafikuli indikatori. indikatori Sedgeba rva mnaTi elementisagan. 
erTi Tanrigi warmodgenilia 7 elementiT, romelTa pozicia ganapirobebs 
ricxvs. Tu segmentebs gadavnomravT 1-dan 7-mde, maSin saTanado 
eleqtruli Sifratori gardaqmnis orobiT an aTobiT kods 
“SvidsegmentianSi”.  
 
nax. 2.7  

 

 
 
Sifratori da indikatori. DP (Decimal 
Point) - wertilis indikaciis CarTvis 
eleqtrodi 

 
segmentebs Cveulebrivad aRniSnaven asoebiT. SevadginoT gardaqmnis 
cxrili 2.1. warmovadginoT Sesavali kodi orobiT sistemaSi. radgan 7-
segmentiani kodi da indikatori iZlevian saSualebas gamoisaxos asoebi 
A, B, C, D, E, F, ganvaxorcieloT asoebis kodebic. indikatoris mier 
gamosaxuli asoebi ar unda gveSlebodes segmentis aRmniSvnel asoebSi.  

cxrili 2.1 
 

simbolo 
indikatorze 

7-segmentiani 
Sifratoris 
Sesavali 

orobiTi kodi      
segmentebi indikatorze 

 

  A B C D E F G DP 
0 0 1 1 1 1 1 1 0 0 
1 1 0 1 1 0 0 0 0 0 
2 10 1 1 0 1 1 0 1 0 
3 11 1 1 1 1 0 0 1 0 
4 100        0 
5 101        0 
6 110        0 
7 111        0 
8 1000        0 
9 1001        0 
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A 1010 1 1 1 0 1 1 0 0 

B 1011        0 
C 1100        0 

D 1101        0 
E 1110        0 

F 1111        0 
Decimal point  0 0 0 0 0 0 0 1 

 
Sifrators da indikators erTad SeuZliaT 16 simbolos gamosaxva. 
amgvarad, aRmoCnda, rom 7-segmentiani indikatori TeqvsmetobiTi Tvlis 
sistemis simboloebis asaxvis saSualebasac iZleva.  
zemod naxatze warmodgenilia agreTve 16-segmentiani indikatori, 
romelic mTel laTinur alfavits asaxavs. misi deSifrirebis cxrili 
gacilebiT rTuli iqneba. SemoRebuli unda iyos agreTve kodirebuli 
orobiTi aRniSvna asoebisaTvis G–dan Z-mde. 
 
enformacia eleqtronul sistemebSi yovelTvis gadaicema da muSavdeba 
orobiT sistemaSi. TeqvsmetobiTi sistema xSirad gamoiyeneba 
eleqtronikis teqnikur dokumentaciaSi misamarTebis, anu adresaciis 
aRsaniSnavad. magaliTad, mocemulia eleqtronuli mexsierebis matrica, 
romelic Sesdgeba 256 ujredisagan. moxerxebulia misi warmodgena 
striqonebad (16 striqoni) da svetebad (16 sveti). TeqvsmetobiTi 
adresaciis SemTxvevaSi, yoveli ujredis misamarTi warmodgenili iqneba 
orpoziciani kodiT (magaliTebi 13, 5A, AF). Tu SevTanxmdebiT, rom 
marcxena simbolo horizontul pozicias aRniSnavs, xolo marjvena 
vertikalurs, es kombinaciebi mexsierebis ujredis mdebareobas 
gansazRvraven. matricis marTvis blokis saSualebiT SegviZlia ujredSi 
CavweroT an ujredidan wavikiTxoT informacia 1 an 0 saxiT. 

cxrili 2.2 
0                 
1                 
2                 
3  X               
4                 
5                 
6                 
7                 
8                 
9                 
A      X           
B                 
C                 
D                 
E                 
F           X      
 0 1 2 3 4 5 6 7 8 9 A B C D E F 
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nax. 2.8  

 

 
 
 
1. ori 
mexsierebis 
qmnis mexsier
saSualebiT 
ujredis “g
saSualebiT 
1 saxiT, x
gadawera.  
 
 

TeqvsmetobiTi deSifratori, 
matrica da marTvis bloki 
ebis moduls. deSifratorebis 

SesaZlebelia nebismieri 
amoZaxeba”, da marTvis blokis 
masSi informaciis Cawera 0 an 
olo SemdgomSi wakiTxva an 

 
2. informaciis gacvlis mizniT SesaZlebelia ori an ramdenime modulis erTmaneTTan 
dakavSireba. warmodgenil SemTxvevaSi informacia matricaSi isea ganlagebuli, rom 
erTianebis ganlageba qmnis asi F–is konfiguracias. Tu meore matricis ujredebis 
magivraT gveqneba raime mowyobilobebi, romlebic cvlian Tavis fizikur mdgomareobas 
miwodebuli bitis mdgomareobis Sesabamisad (magaliTad inTeba an qreba naTura), 
gveqneba grafikuli simboloebis asaxvis saSualeba.  

 
 

 7



 
 

3. grafikuli simboloebis asaxvis sistemis elementebi. 

 
 

4. grafikuli simboloebis asaxvis sistema. elementebis saTanado eleqtruli 
dakavSirebiT miiReba sruli xelsawyo, romelic unda imarTebodes erTerTi 
sakontrolo blokiT da informaciis kodirebis  da sistemis marTvis raime teqnikuri 
saSualebiT.  

 
 
dReisaTvis kodirebis erTerTi yvelaze TvalsaCino da farToT 
gavrcelebuli saSualebaa - personaluri kompiuteris klaviatura. 
advili misaxvedria, rom TiToeul Rilaks Seesabameba saTanado kodi, 
romelic aRiqmeba kompiuteris mier rogorc Sesavali kodi, da 
gadamuSavebis Semdeg gamoCndeba monitorze grafikuli simbolos saxiT. 
funqcionaluri Rilakebi agreTve agzavnian kompiuterSi saTanado kods, 
romelic iwvevs garkveuli operaciis Sesrulebas.  
 

 
 

Tu gavixsenebT Savi yuTis cnebas, kompiuteri warmogvidgeba rogorc 
TviT Savi yuTi, klaviatura - rogorc Sesavali signalebis generatori, 
xolo monitorze asaxuli informacia da funqcionaluri RilakebiT 

 8



iniciirebuli yvela funqcia warmogvidgeba Savi yuTis “pasuxis” saxiT. 
kompiuteris mTeli eleqtronuli sistema, operaciuli sistema da 
programuli nawili, es yvelaferi erTad - Savi yuTis “Signeuli” iqneba, 
romelic uzrunvelyofs )(xfy =  funqciis Sesrulebas.  
 
praqtikuli mecadineobis Semdgom TemebSi Cven Tanmimdevrulad 

saniSnavia, rom kodirebuli orobiTi (an sxvanairi) aRniSvnebis cxrili asoebisaTvis 

x. 2.9   

“gavxsniT” da “davSliT” kompiuters - rogorc Sav yuTs, Semadgenel 
nawilebad.  
 
aR
unda iyos miRebuli rogorc sainJinro standarti, raTa sxvadasxva adgilas 
warmoebuli sainformacio sistemebi erTmaneTTan Tavsebadi iyos. magram, sxvadasxva 
SemTxvevaSi aseTi cxrili warmoadgens sityvieri informaciis gasaidumloebis cxrils, 
romelic xSir SemTxvevaSi sxvadasxva xerxebiT specialurad rTuldeba informaciis 
dasacavad. klod Senonma informaciis dacvis da kodebis gaxsnis saSualebebis 
maTematikuri kvleva meore msoflio omis dros daiwyo aSS samxedro departamentis 
dakveTiT. misi fundamentaluri kvlevebi gasaidumloebuli iyo da informaciis sruli 
Teoriis saxiT, gamoqveynda aTamde publikaciaSi omis Semdgom periodSi. meore 
msoflio omis dros Seqmnili iyo Sifrirebis da deSifrirebis eleqtromeqanikuri 

manqanebi. erTerTi madgani, cnobili saxelwodebiT Enigma, kriftografiis saiJinro 
yzrunvelyofis mTel epoqas warmoadgens. maTematikuri TvalsazrisiT, informacia 
Tanmimdevrulad gardaiqmneboda ramdenime cxriliT, romelTa Secvlis mravali 
varianti arsebobda. es “cxrilebi” meqanikuri 3 an 4 rotoris saxiT iyo 
ganxorcielebuli. rotorebis erTmaneTis mimarT mobrunebiT da fiqsirebiT icvleboda 
kodirebis kombinacia – icvleboda da fiqsirdeboda eleqtruli wredebis mravali 
kombinacia, romlis meSveobiT yoveli Sesavali aso gardaiqmneboda gamosaval 
kodirebul asoT.  
 

na

 

 

 

 
 
 

 

1. eleqtromeqanikuri sqema 2. eleqtruli wredebis 3. sakontaqto rotorebi 
kombinaciebi 
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