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informaciis daSifvris simetriuli kriptografiuli  

sistemebisaTvis saidumlo gasaRebis maformirebeli algoriTmi 

vasil kuciava, ana kuciava, qeTevan gogua,  

giorgi gogolaZe 

saqarTvelos teqnikuri universiteti     

reziume 

ganxilulia informaciis daSifvris simetriuli kriptografiuli sistemebisaTvis 

saidumlo gasaRebis maformirebeli originaluri algoriTmi. am algoriTmiT xdeba 

SemTxveviTi mniSvnelobis da SemTxveviTi sigrZis mqone saidumlo gasaRebis miReba. 

gasaRebi Sedgeba mimdevrobiT dawerili didi raodenobis aTobiTi cifrebisgan da igi 

formirdeba programulad algoriTmSi moyvanili garkveuli procedurebis Sesrulebis 

Sedegad. korporaciuli qselis kavSiris xazSi ar gadaicema daSifvris procedurebSi 

monawile arc  erTi parametris namdvili mniSvneloba. gasaRebis mniSvneloba ucnobia 

korporaciul qselSi CarTuli kanonieri momxmareblebis momsaxure personalisaTvis. 

warmodgenili algoriTmi gamoirCeva kriptomedegobiT da maRali swrafqmedebiT.   

sakvanZo sityvebi: simetriuli kriptografiuli sistema. eileris funqcia. saidumlo 

gasaRebi. matrica.kvadratuli gamonaqviTi. martivi ricxvi. 

 

1. Sesavali 

korporaciul qselebSi CarTul kanonier momxmareblebs Soris gadacemuli 

informaciis konfidencialurobis uzrunvelsayofad farTod gamoiyeneba simetriuli (maga-

liTad: 𝑫𝑫𝑫𝑫𝑫𝑫,𝑰𝑰𝑰𝑰𝑰𝑰𝑰𝑰,𝑹𝑹𝑹𝑹𝑹𝑹,𝑹𝑹𝑹𝑹𝑹𝑹,𝑨𝑨𝑨𝑨𝑨𝑨da sxv.) kriptografiuli sistemebi. Aam sistemebis 

ZiriTadi nakli aris is, rom gadasacemi informaciis daSifvrisas mTeli informacia iyofa 

garkveuli sigrZis blokebad (56-dan 128 orobiT bitamde) da yvela blokis daSifvra-

gaSifvra sruldeba erTi da imave sadumlo gasaRebiT. am garemoebis gamo kavSiris arxTan 

mierTebul arakanonier mimRebs SeuZlia ganaxorcielos kriptoanalizuri Seteva 

gasaRebebis yvela SesaZlo variantebis gadarCevis meTodiT an bandituri kriptoanalizis 

Sedegad (gasaRebis mniSvnelobis mopoveba daSinebis, wamebis, SantaJis an qrTamis micemis 

gziT).   

Aam naklis ugulebelsayofad  mizanSewonilia saidumlo gasaRebis mniSvnelobis 

misaRebadiseTi algoriTmis SemuSaveba, romelic qselSi CarTuli kanonieri momxmareb-

lebis momsaxure personalis yovelgvari monawileobis gareSe (gamoiricxeba bandituri 

kriptoanalizi) programulad  daaformirebs 128 bitze gacilebiT meti sigrZis gasaRebs 

(rac ufro didia gasaRebis sigrZe, miT ufro Znelia yvela SesaZlebeli variantis 

gadarCeva). gasaRebis dasaformirebel algoriTmSi gaTvaliswinebuli unda iyos: mravali 

proceduris Sesrulebis saWiroeba;  TiToeuli procedura unda sruldebodes sxvadasxva 

variantiT; sasurveli variantis arCeva unda xdebodes programulad.  

 

2. ZiriTadi nawili 

 

korporaciuli qselis ori momxmareblidan informaciis gadamcemi mxare axdens: 

sami martivi 𝑷𝑷𝟎𝟎,𝑸𝑸𝟎𝟎 da𝑹𝑹𝟎𝟎ricxvis SemTxveviT arCevas martivi ricxvebis Semcveli sami 
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bazidan(erTi ricxvi erTi bazidan); am ricxvebis dalagebas 𝑷𝑷𝟎𝟎 ≥ 𝑸𝑸𝟎𝟎 ≥ 𝑹𝑹𝟎𝟎pirobis 
SesrulebiT; saidumlo gasaRebis formirebas qvemoT ganxiluli algoriTmis mixedviT; Ria 

teqstis daSifvras simetriuli kriptografiuli  algoriTmiT; daSifruli informaciisa 

da arCeuli  𝑷𝑷𝟎𝟎,𝑸𝑸𝟎𝟎 da𝑹𝑹𝟎𝟎ricxvebis namravlis-  𝑵𝑵𝟎𝟎 = 𝑷𝑷𝟎𝟎 ∙ 𝑸𝑸𝟎𝟎 ∙ 𝑹𝑹𝟎𝟎gadacemas informaciis 

mimReb mxaresTan. es ukanaskneli 𝑵𝑵𝟎𝟎ricxvidan aRadgens 𝑷𝑷𝟎𝟎,𝑸𝑸𝟎𝟎 da𝑹𝑹𝟎𝟎 ricxvebs (𝑷𝑷𝟎𝟎 ≥ 𝑸𝑸𝟎𝟎 ≥
𝑹𝑹𝟎𝟎), saidumlo gasaRebis maformirebeli imave algoriTmiT daaformirebs gasaRebs da 

gaSifravs daSifrul teqsts.  saidumlo gasaRebis formirebis algoriTmi SemdegSi 

mdgomareobs: 

1. gamoiTvleba eileris funqciis mniSvneloba  

𝝋𝝋𝒊𝒊−𝟏𝟏(𝑵𝑵𝒊𝒊−𝟏𝟏) = (𝑷𝑷𝒊𝒊−𝟏𝟏 − 𝟏𝟏) ∙ (𝑸𝑸𝒊𝒊−𝟏𝟏 − 𝟏𝟏) ∙ (𝑹𝑹𝒊𝒊−𝟏𝟏 − 𝟏𝟏); 
2. ganisazRvreba 𝑷𝑷𝒊𝒊−𝟏𝟏,𝑸𝑸𝒊𝒊−𝟏𝟏da 𝑹𝑹𝒊𝒊−𝟏𝟏 ricxvebis erTeulovan TanrigSi moTavsebuli𝒂𝒂𝒊𝒊−𝟏𝟏, 
𝒃𝒃𝒊𝒊−𝟏𝟏    da𝒄𝒄𝒊𝒊−𝟏𝟏cifrebisagan Sedgenili (𝒂𝒂𝒊𝒊−𝟏𝟏,𝒃𝒃𝒊𝒊−𝟏𝟏 ,𝒄𝒄𝒊𝒊−𝟏𝟏) wyvili. cxadia, rom TiToeuli 

ekuTvnis{𝟏𝟏, 𝟑𝟑, 𝟕𝟕, 𝟗𝟗}simravles; 
3. gamoiTvleba:𝑲𝑲𝐢𝐢−𝟏𝟏 = 𝝋𝝋𝐢𝐢−𝟏𝟏(𝑵𝑵𝐢𝐢−𝟏𝟏)𝒎𝒎𝒎𝒎𝒎𝒎𝟏𝟏𝟏𝟏,   𝑻𝑻𝐢𝐢−𝟏𝟏 = 𝝋𝝋𝐢𝐢−𝟏𝟏(𝑵𝑵𝐢𝐢−𝟏𝟏)𝒎𝒎𝒎𝒎𝒎𝒎𝟏𝟏𝟏𝟏,  
  𝑺𝑺𝐢𝐢−𝟏𝟏 = 𝝋𝝋𝐢𝐢−𝟏𝟏(𝑵𝑵𝐢𝐢−𝟏𝟏)𝒎𝒎𝒎𝒎𝒎𝒎𝟑𝟑mniSvnelobebi, sadac 𝑲𝑲𝐢𝐢−𝟏𝟏,     𝑻𝑻𝐢𝐢−𝟏𝟏 da 𝑺𝑺𝐢𝐢−𝟏𝟏arauaryofiTi mTeli 

ricxvebia. radgan eileris funqciis  (𝝋𝝋𝐢𝐢−𝟏𝟏(𝑵𝑵𝐢𝐢−𝟏𝟏)) mniSvneloba luwi ricxvia, amitom 

𝑲𝑲𝐢𝐢−𝟏𝟏– is gamoTvlisas miiReba 0, 𝟐𝟐, 𝟒𝟒, 𝟔𝟔an𝟖𝟖; 𝑻𝑻𝐢𝐢−𝟏𝟏miiRebs erT-erT mniSvnelobas 

[𝟎𝟎, 𝟏𝟏𝟏𝟏]Sualedidan, xolo  𝑺𝑺𝐢𝐢−𝟏𝟏ki𝟎𝟎, 𝟏𝟏 da 𝟐𝟐 mniSvnelobebidan erT-erTs;  

4. erTmaneTisgan gansxvavebuli 𝟏𝟏𝟏𝟏 × 𝟓𝟓 ganzomilebis mqone sami matricisa (𝟎𝟎, 𝟏𝟏 da 𝟐𝟐) 
dame-3 punqtSi gamoTvlili 𝑲𝑲𝐢𝐢−𝟏𝟏,     𝑻𝑻𝐢𝐢−𝟏𝟏 da 𝑺𝑺𝐢𝐢−𝟏𝟏mniSvnelobebis gamoyenebiT ganisazRvreba 

martivi ricxvebis daboloebebis axali (𝒅𝒅𝒊𝒊−𝟏𝟏,𝒆𝒆𝒊𝒊−𝟏𝟏 ,𝒇𝒇𝒊𝒊−𝟏𝟏) wyvili. 

matrica-0 

 𝐊𝐊 = 𝟎𝟎 𝐊𝐊 = 𝟐𝟐  𝐊𝐊 = 𝟒𝟒 𝐊𝐊 = 𝟔𝟔 𝐊𝐊 = 𝟖𝟖 

𝐓𝐓 = 𝟎𝟎 1,3,1 9,3,1 7,9,9 1,7,7 7,1,7 

𝐓𝐓 = 𝟏𝟏 7,7,9 3,3,7 7,1,1 1,1,3 9,9,9 

𝐓𝐓 = 𝟐𝟐 3,1,7 7,1,9 3,7,3 9,3,7 3,7,7 

𝐓𝐓 = 𝟑𝟑 1,9,3 1,3,9 9,3,9 3,1,9 1,3,3 

𝐓𝐓 = 𝟒𝟒 3,7,1 1,7,3 7,7,7 9,9,7 1,3,1 

𝐓𝐓 = 𝟓𝟓 1,3,7 3,9,3 7,3,1 1,7,9 3,7,3 

𝐓𝐓 = 𝟔𝟔 9,1,9 3,1,1 3,7,9 1,9,1 1,9,3 

𝐓𝐓 = 𝟕𝟕 3,9,7 1,1,7 7,1,7 3,3,9 7,1,1 

𝐓𝐓 = 𝟖𝟖 7,1,3 1,9,9 7,9,3 9,7,3 9,7,9 

𝐓𝐓 = 𝟗𝟗 9,9,1 3,7,7 9,7,1 9,9,3 3,1,9 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 9,3,3 7,3,3 7,3,7 1,1,1 9,3,9 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 3,3,3 3,3,1 1,1,9 9,1,7 7,9,17 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 9,1,1 1,9,7 7,9,7 3,9,9 9,1,3 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 7,7,3 7,9,1 3,1,3 9,7,7 3,3,7 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 7,3,9 7,7,1 3,9,1 1,7,1 3,7,1 

71 
 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(21), 2016 

 
matrica-1 

 𝐊𝐊 = 𝟎𝟎 𝐊𝐊 = 𝟐𝟐  𝐊𝐊 = 𝟒𝟒 𝐊𝐊 = 𝟔𝟔 𝐊𝐊 = 𝟖𝟖 

𝐓𝐓 = 𝟎𝟎 7,9,3 3,7,1 9,7,7 7,1,1 3,3,1 

𝐓𝐓 = 𝟏𝟏 1,1,1 3,3,9 7,3,3 7,3,7 1,7,9 

𝐓𝐓 = 𝟐𝟐 3,7,9 9,7,3 9,3,1 7,9,9 9,3,7 

𝐓𝐓 = 𝟑𝟑 7,1,9 1,9,3 7,9,1 7,7,7 3,1,7 

𝐓𝐓 = 𝟒𝟒 1,3,9 9,1,1 9,1,3 7,3,1 3,9,3 

𝐓𝐓 = 𝟓𝟓 1,9,1 3,1,7 7,7,1 1,1,3 7,7,1 

𝐓𝐓 = 𝟔𝟔 3,1,3 3,9,9 7,3,9 1,9,1 9,9,1 

𝐓𝐓 = 𝟕𝟕 3,3,7 1,7,7 7,7,3 9,9,7 7,3,3 

𝐓𝐓 = 𝟖𝟖 1,7,1 3,3,3 9,3,7 7,7,9 7,1,9 

𝐓𝐓 = 𝟗𝟗 7,9,7 9,7,9 3,1,9 9,7,3 3,9,7 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 1,1,7 3,9,1 1,9,7 3,9,3 7,1,3 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 1,9,9 7,1,3 9,9,9 9,1,9 1,1,9 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 3,7,7 1,3,7 9,9,3 7,1,7 3,1,1 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 1,3,3 1,1,9 3,7,3 9,3,3 9,3,9 

𝐓𝐓 = 14 3,3,1 3,9,9 9,1,7 9,7,1 1,7,3 
matrica-2 

 𝐊𝐊 = 𝟎𝟎 𝐊𝐊 = 𝟐𝟐  𝐊𝐊 = 𝟒𝟒 𝐊𝐊 = 𝟔𝟔 𝐊𝐊 = 𝟖𝟖 

𝐓𝐓 = 𝟎𝟎 1,9,9 3,1,9 9,9,1 1,3,1 7,7,3 

𝐓𝐓 = 𝟏𝟏 3,1,1 9,3,9 9,3,3 3,9,1 9,3,7 

𝐓𝐓 = 𝟐𝟐 7,7,7 7,9,1 9,9,9 7,1,3 3,1,9 

𝐓𝐓 = 𝟑𝟑 1,3,9 9,1,3 9,1,1 1,3,7 1,9,7 

𝐓𝐓 = 𝟒𝟒 9,7,7 3,3,7 7,3,1 1,1,9 7,7,9 

𝐓𝐓 = 𝟓𝟓 3,3,1 3,7,1 7,3,9 3,9,7 9,9,3 

𝐓𝐓 = 𝟔𝟔 1,7,9 7,9,7 1,7,7 1,7,1 3,1,1 

𝐓𝐓 = 𝟕𝟕 9,3,7 7,1,7 1,1,1 3,7,9 9,1,7 

𝐓𝐓 = 𝟖𝟖 3,1,7 9,9,9 7,9,9 3,3,9 9,7,9 

𝐓𝐓 = 𝟗𝟗 3,9,3 3,7,7 3,1,3 9,7,3 9,9,7 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 7,7,1 1,3,3 1,9,3 1,7,3 7,3,3 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 9,7,1 1,9,1 3,7,1 9,1,1 9,3,1 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 7,3,3 3,7,3 1,1,3 3,1,7 7,9,3 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 7,1,9 1,9,3 9,1,9 3,9,9 9,1,3 

𝐓𝐓 = 𝟏𝟏𝟏𝟏 3,9,7 7,1,1 3,3,3 1,1,7 7,3,7 

72 
 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(21), 2016 

 
TiToeuli matrica Seicavs martiv ricxvTa daboloebebis 𝟕𝟕𝟕𝟕 variants (𝟔𝟔𝟔𝟔 

gansxvavebuli da 𝟏𝟏𝟏𝟏 gameoreba am 𝟔𝟔𝟔𝟔-dan) ganawilebuls Tanabrad xuT svetsa da 𝟏𝟏𝟏𝟏 
striqonSi. matricis nomeri SeirCeva 𝑺𝑺𝐢𝐢−𝟏𝟏 −is mniSvnelobiT, xolo matricaSi svetisa da 

striqonis nomrebi Sesabamisad ganisazRvreba 𝑲𝑲𝐢𝐢−𝟏𝟏 da 𝑻𝑻𝐢𝐢−𝟏𝟏mniSvnelobebiT. magaliTad, 

vTqvaT: 

𝐍𝐍𝟎𝟎 = 𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒,  𝐏𝐏𝟎𝟎 = 𝟐𝟐𝟐𝟐𝟐𝟐,𝐐𝐐𝟎𝟎 = 𝟏𝟏𝟏𝟏𝟏𝟏,  𝐑𝐑𝟎𝟎 = 𝟏𝟏𝟏𝟏𝟏𝟏, (𝒂𝒂𝟎𝟎, 𝐛𝐛𝟎𝟎, 𝐜𝐜𝟎𝟎) −(9,3,7). 

roca𝐢𝐢 = 𝟏𝟏,   maSin 
𝛗𝛗𝟎𝟎(𝐍𝐍𝟎𝟎) = 𝟐𝟐𝟐𝟐𝟐𝟐 ⋅ 𝟏𝟏𝟏𝟏𝟏𝟏 ⋅ 𝟏𝟏𝟏𝟏𝟏𝟏 = 𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒,𝑲𝑲𝟎𝟎 = 𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒(𝒎𝒎𝒎𝒎𝒎𝒎𝟏𝟏𝟏𝟏) = 𝟔𝟔, 
𝑻𝑻𝟎𝟎 = 𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒(𝒎𝒎𝒎𝒎𝒎𝒎𝟏𝟏𝟏𝟏) = 𝟔𝟔,              𝑺𝑺𝟎𝟎 = 𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒(𝒎𝒎𝒎𝒎𝒎𝒎𝟑𝟑) = 𝟎𝟎.  

e.i. SeirCeva nulovani matricis 𝐊𝐊 = 𝟔𝟔 svetsa da 𝐓𝐓 = 𝟔𝟔 striqonSi moTavsebuli (𝒅𝒅𝟎𝟎,𝐞𝐞𝟎𝟎,𝐟𝐟𝟎𝟎)  
wyvili, romelic aris (1,9,1); 

5. ganisazRvreba axali martivi 𝐏𝐏𝐢𝐢, 𝐐𝐐𝐢𝐢da 𝐑𝐑𝐢𝐢ricxvebi Semdegi TanafardobebiT:  

 𝐏𝐏𝐢𝐢 = 𝐏𝐏𝐢𝐢−𝟏𝟏 + 𝐝𝐝𝐢𝐢−𝟏𝟏 − 𝒂𝒂𝒊𝒊−𝟏𝟏 + 𝟏𝟏𝟏𝟏𝟏𝟏,  𝐐𝐐𝐢𝐢 = 𝐐𝐐𝐢𝐢−𝟏𝟏 + 𝐞𝐞𝐢𝐢−𝟏𝟏 − 𝐛𝐛𝐢𝐢−𝟏𝟏 + 𝟏𝟏𝟏𝟏𝟏𝟏da   𝐑𝐑𝐢𝐢 = 𝐑𝐑𝐢𝐢−𝟏𝟏 + 𝐟𝐟𝐢𝐢−𝟏𝟏 − 𝐜𝐜𝐢𝐢−𝟏𝟏 +
+𝟏𝟏𝟏𝟏𝟏𝟏,  sadac 𝛂𝛂∊𝐍𝐍 da icvleba erTidan zemoT manam, sanam TiToeuli ricxvi ar gaxdeba 

martivi (aq gamoiyeneba martivi ricxvis damdgeni algoriTmi). ganxiluli magaliTis 

SemTxvevaSi, roca 𝐢𝐢 = 𝟏𝟏,    miiReba: 
𝐏𝐏𝟏𝟏 =  𝐏𝐏𝟎𝟎 + 𝐝𝐝𝟎𝟎 − 𝒂𝒂𝟎𝟎 + 𝟏𝟏𝟏𝟏𝟏𝟏 = 𝟐𝟐𝟐𝟐𝟐𝟐 + 𝟏𝟏 − 𝟗𝟗 + 𝟏𝟏𝟏𝟏𝟏𝟏 = 𝟐𝟐𝟐𝟐𝟐𝟐 + 𝟏𝟏𝟏𝟏𝟏𝟏, 

roca 𝛂𝛂 = 𝟏𝟏, maSin 𝐏𝐏𝟏𝟏 = 𝟐𝟐𝟐𝟐𝟐𝟐 da es ricxvi martivia;  
𝐐𝐐𝟏𝟏 =  𝐐𝐐𝟎𝟎 + 𝐞𝐞𝟎𝟎 − 𝐛𝐛𝟎𝟎 + 𝟏𝟏𝟏𝟏𝟏𝟏 = 𝟏𝟏𝟏𝟏𝟏𝟏 + 𝟗𝟗 − 𝟑𝟑 + 𝟏𝟏𝟏𝟏𝟏𝟏 = 𝟏𝟏𝟏𝟏𝟏𝟏 + 𝟏𝟏𝟏𝟏𝟏𝟏, 

roca𝛂𝛂 = 𝟑𝟑, maSin 𝐐𝐐𝟏𝟏 = 𝟐𝟐𝟐𝟐𝟐𝟐 da es ricxvi martivia; 

𝐑𝐑𝟏𝟏
=  𝐑𝐑𝟎𝟎 + 𝐟𝐟𝟎𝟎 − 𝐜𝐜𝟎𝟎 + 𝟏𝟏𝟏𝟏𝟏𝟏 = 𝟏𝟏𝟏𝟏𝟏𝟏 + 𝟏𝟏 − 𝟕𝟕 + +𝟏𝟏𝟏𝟏𝟏𝟏 = 𝟏𝟏𝟏𝟏𝟏𝟏 + 𝟏𝟏𝟏𝟏𝟏𝟏, 

roca𝛂𝛂 = 𝟑𝟑, maSin 𝐑𝐑𝟏𝟏 = 𝟏𝟏𝟏𝟏𝟏𝟏da es ricxvi martivia; 
6. gamoiTvleba𝐍𝐍𝐢𝐢 =  𝐏𝐏𝐢𝐢 ⋅ 𝐐𝐐𝐢𝐢 ⋅ 𝐑𝐑𝐢𝐢; 

7.  gamoiTvleba:   𝐦𝐦𝐢𝐢 = 𝒂𝒂𝒊𝒊−𝟏𝟏 + 𝐛𝐛𝐢𝐢−𝟏𝟏 + 𝐜𝐜𝐢𝐢−𝟏𝟏 + 𝐝𝐝𝐢𝐢−𝟏𝟏  + 𝐞𝐞𝐢𝐢−𝟏𝟏 + 𝐟𝐟𝐢𝐢−𝟏𝟏; 
8. gamoiTvleba:𝑷𝑷∗𝒊𝒊 = (( 𝐏𝐏𝐢𝐢 − 𝟏𝟏)/𝟐𝟐 −𝐦𝐦𝐢𝐢)2 𝒎𝒎𝒎𝒎𝒎𝒎 𝐏𝐏𝐢𝐢, 𝑸𝑸∗

𝒊𝒊 = (( 𝐐𝐐𝐢𝐢 − 𝟏𝟏)/𝟐𝟐 −
𝐦𝐦𝐢𝐢)2 𝒎𝒎𝒎𝒎𝒎𝒎 𝐐𝐐𝐢𝐢da𝑹𝑹∗𝒊𝒊 = (( 𝐑𝐑𝐢𝐢 − 𝟏𝟏)/𝟐𝟐 −𝐦𝐦𝐢𝐢)2 𝒎𝒎𝒎𝒎𝒎𝒎 𝐑𝐑𝐢𝐢, sadac𝑷𝑷∗𝒊𝒊,𝑸𝑸∗

𝒊𝒊da𝑹𝑹
∗
𝒊𝒊kvadratuli    

gamonaqviTebia, Sesabamisad 𝐏𝐏𝐢𝐢,  𝐐𝐐𝐢𝐢  da 𝐑𝐑𝐢𝐢modulebiT. 

 es rva punqti gameordeba sam ciklSi 𝐢𝐢 = 𝟏𝟏, 𝐢𝐢 = 𝟐𝟐  da 𝐢𝐢 = 𝟑𝟑mniSvnelobebisTvis. 

amasTan, yoveli Semdegi ciklis sawyis parametrebs warmoadgens wina ciklSi miRebuli  

𝐏𝐏, 𝐐𝐐da𝐑𝐑mniSvnelobebi.  

samive ciklis Sesrulebis Semdeg 𝐢𝐢 = 𝟒𝟒  mniSvnelobisaTvis gamoiTvleba 

𝑻𝑻𝐢𝐢−𝟏𝟏,𝛗𝛗𝐢𝐢−𝟏𝟏(𝐍𝐍𝐢𝐢−𝟏𝟏)da𝑺𝑺𝐢𝐢−𝟏𝟏mniSvnelobebi. zemoT aRwerili procedurebis Sesrulebis Sedegad 

miiReba: 
𝐍𝐍𝟏𝟏, 𝐍𝐍𝟐𝟐, 𝐍𝐍𝟑𝟑, 𝛗𝛗𝟏𝟏(𝐍𝐍𝟏𝟏), 𝛗𝛗𝟐𝟐(𝐍𝐍𝟐𝟐), 𝛗𝛗𝟑𝟑(𝐍𝐍𝟑𝟑),

𝑷𝑷𝟏𝟏,, 𝑷𝑷𝟐𝟐, 𝑷𝑷𝟑𝟑, 𝑸𝑸𝟏𝟏, 𝑸𝑸𝟐𝟐, 𝑸𝑸𝟑𝟑, 𝑹𝑹𝟏𝟏, 𝑹𝑹𝟐𝟐, 𝑹𝑹𝟑𝟑, 𝑷𝑷∗𝟏𝟏, 𝑷𝑷∗𝟐𝟐, 𝑷𝑷∗𝟑𝟑, 𝑸𝑸∗
𝟏𝟏, 𝑸𝑸∗

𝟐𝟐, 𝑸𝑸∗
𝟑𝟑, 

𝑹𝑹∗𝟏𝟏, 𝑹𝑹∗𝟐𝟐, 𝑹𝑹∗𝟑𝟑, 𝑲𝑲𝟎𝟎 , 𝑲𝑲𝟏𝟏,, 𝑲𝑲𝟐𝟐, 𝑲𝑲𝟑𝟑, 𝑻𝑻𝟎𝟎 , 𝑻𝑻𝟏𝟏,, 𝑻𝑻𝟐𝟐, 𝑻𝑻𝟑𝟑, 𝑺𝑺𝟎𝟎 ,   𝑺𝑺𝟏𝟏  , 𝑺𝑺𝟐𝟐 da 𝑺𝑺𝟑𝟑mniSvnelobebi. 

73 
 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(21), 2016 

 
𝐍𝐍,𝛗𝛗(𝐍𝐍), P,Q,𝐑𝐑,𝑷𝑷∗, 𝑸𝑸∗da 𝑹𝑹∗mniSvnelobebis mixedviT gamoiTvleba erTsaxela  

parametrebisaTvis  rogorc or-ori, ise sam-sami wevris namravlebi da jamebi. miRebuli 

Sedegebis mixedviT Seivseba cxrili 1 da TiToeuls mieniWeba rigiTi aTobiTi nomeri.  

cxr.1    

# 𝑵𝑵 # 𝝋𝝋(𝑵𝑵) # 𝑷𝑷 # 𝑸𝑸 
1 𝑵𝑵𝟏𝟏 12 𝝋𝝋𝟏𝟏 23 𝑷𝑷𝟏𝟏 34 𝑸𝑸𝟏𝟏 

2 𝑵𝑵𝟐𝟐 13 𝝋𝝋𝟐𝟐 24 𝑷𝑷𝟐𝟐 35 𝑸𝑸𝟐𝟐 

3 𝑵𝑵𝟑𝟑 14 𝝋𝝋𝟑𝟑 25 𝑷𝑷𝟑𝟑 36 𝑸𝑸𝟑𝟑 

4 𝑵𝑵𝟏𝟏 ∙ 𝑵𝑵𝟐𝟐 15 𝝋𝝋𝟏𝟏 ∙ 𝝋𝝋𝟐𝟐 26 𝑷𝑷𝟏𝟏 ∙ 𝑷𝑷𝟐𝟐 37 𝑸𝑸𝟏𝟏 ∙ 𝑸𝑸𝟐𝟐 

5 𝑵𝑵𝟏𝟏 ∙ 𝑵𝑵𝟑𝟑 16 𝝋𝝋𝟏𝟏 ∙ 𝝋𝝋𝟑𝟑 27 𝑷𝑷𝟏𝟏 ∙ 𝑷𝑷𝟑𝟑 38 𝑸𝑸𝟏𝟏 ∙ 𝑸𝑸𝟑𝟑 

6 𝑵𝑵𝟐𝟐 ∙ 𝑵𝑵𝟑𝟑 17 𝝋𝝋𝟐𝟐 ∙ 𝝋𝝋𝟑𝟑 28 𝑷𝑷𝟐𝟐 ∙ 𝑷𝑷𝟑𝟑 39 𝑸𝑸𝟐𝟐 ∙ 𝑸𝑸𝟑𝟑 

7 𝑵𝑵𝟏𝟏 + 𝑵𝑵𝟐𝟐 18 𝝋𝝋𝟏𝟏 + 𝝋𝝋𝟐𝟐 29 𝑷𝑷𝟏𝟏 + 𝑷𝑷𝟐𝟐 40 𝑸𝑸𝟏𝟏 + 𝑸𝑸𝟐𝟐 

8 𝑵𝑵𝟏𝟏 + 𝑵𝑵𝟑𝟑 19 𝝋𝝋𝟏𝟏 + 𝝋𝝋𝟑𝟑 30 𝑷𝑷𝟏𝟏 + 𝑷𝑷𝟑𝟑 41 𝑸𝑸𝟏𝟏 + 𝑸𝑸𝟑𝟑 

9 𝑵𝑵𝟐𝟐 + 𝑵𝑵𝟑𝟑 20 𝝋𝝋𝟐𝟐 + 𝝋𝝋𝟑𝟑 31 𝑷𝑷𝟐𝟐 + 𝑷𝑷𝟑𝟑 42 𝑸𝑸𝟐𝟐 + 𝑸𝑸𝟑𝟑 

10 𝑵𝑵𝟏𝟏 ∙ 𝑵𝑵𝟐𝟐 ∙ 𝑵𝑵𝟑𝟑 21 𝝋𝝋𝟏𝟏 ∙ 𝝋𝝋𝟐𝟐 ∙ 𝝋𝝋𝟑𝟑 32 𝑷𝑷𝟏𝟏 ∙ 𝑷𝑷𝟐𝟐 ∙ 𝑷𝑷𝟑𝟑 43 𝑸𝑸𝟏𝟏 ∙ 𝑸𝑸𝟐𝟐 ∙ 𝑸𝑸𝟑𝟑 

11 𝑵𝑵𝟏𝟏 + 𝑵𝑵𝟐𝟐 + 𝑵𝑵𝟑𝟑 22 𝝋𝝋𝟏𝟏 + 𝝋𝝋𝟐𝟐 + 𝝋𝝋𝟑𝟑 33 𝑷𝑷𝟏𝟏 + 𝑷𝑷𝟐𝟐 + 𝑷𝑷𝟑𝟑 44 𝑸𝑸𝟏𝟏 + 𝑸𝑸𝟐𝟐 + 𝑸𝑸𝟑𝟑 

 

# 𝑹𝑹 # 𝑷𝑷∗ # 𝑸𝑸∗ # 𝑹𝑹∗ 
45 𝑹𝑹𝟏𝟏 56 𝑷𝑷∗𝟏𝟏 67 𝑸𝑸∗

𝟏𝟏 78 𝑹𝑹∗𝟏𝟏 
46 𝑹𝑹𝟐𝟐 57 𝑷𝑷∗𝟐𝟐 68 𝑸𝑸∗

𝟐𝟐 79 𝑹𝑹∗𝟐𝟐 
47 𝑹𝑹𝟑𝟑 58 𝑷𝑷∗𝟑𝟑 69 𝑸𝑸∗

𝟑𝟑 80 𝑹𝑹∗𝟑𝟑 
48 𝑹𝑹𝟏𝟏 ∙ 𝑹𝑹𝟐𝟐 59 𝑷𝑷∗𝟏𝟏 ∙ 𝑷𝑷∗𝟐𝟐 70 𝑸𝑸∗

𝟏𝟏 ∙ 𝑸𝑸
∗
𝟐𝟐 81 𝑹𝑹∗𝟏𝟏 ∙ 𝑹𝑹∗𝟐𝟐 

49 𝑹𝑹𝟏𝟏 ∙ 𝑹𝑹𝟑𝟑 60 𝑷𝑷∗𝟏𝟏 ∙ 𝑷𝑷∗𝟑𝟑 71 𝑸𝑸∗
𝟏𝟏 ∙ 𝑸𝑸

∗
𝟑𝟑 82 𝑹𝑹∗𝟏𝟏 ∙ 𝑹𝑹∗𝟑𝟑 

50 𝑹𝑹𝟐𝟐 ∙ 𝑹𝑹𝟑𝟑 61 𝑷𝑷∗𝟐𝟐 ∙ 𝑷𝑷∗𝟑𝟑 72 𝑸𝑸∗
𝟐𝟐 ∙ 𝑸𝑸

∗
𝟑𝟑 83 𝑹𝑹∗𝟐𝟐 ∙ 𝑹𝑹∗𝟑𝟑 

51 𝑹𝑹𝟏𝟏 + 𝑹𝑹𝟐𝟐 62 𝑷𝑷∗𝟏𝟏 + 𝑷𝑷∗𝟐𝟐 73 𝑸𝑸∗
𝟏𝟏 + 𝑸𝑸∗

𝟐𝟐 84 𝑹𝑹∗
𝟏𝟏 + 𝑹𝑹∗𝟐𝟐 

52 𝑹𝑹𝟏𝟏 + 𝑹𝑹𝟑𝟑 63 𝑷𝑷∗𝟏𝟏 + 𝑷𝑷∗𝟑𝟑 74 𝑸𝑸∗
𝟏𝟏 + 𝑸𝑸∗

𝟑𝟑 85 𝑹𝑹∗
𝟏𝟏 + 𝑹𝑹∗𝟑𝟑 

53 𝑹𝑹𝟐𝟐 + 𝑹𝑹𝟑𝟑 64 𝑷𝑷∗𝟐𝟐 + 𝑷𝑷∗𝟑𝟑 75 𝑸𝑸∗
𝟐𝟐 + 𝑸𝑸∗

𝟑𝟑 86 𝑹𝑹∗
𝟐𝟐 + 𝑹𝑹∗𝟑𝟑 

54 𝑹𝑹𝟏𝟏 ∙ 𝑹𝑹𝟐𝟐 ∙ 𝑹𝑹𝟑𝟑 65 𝑷𝑷∗𝟏𝟏 ∙ 𝑷𝑷∗𝟐𝟐 ∙ 𝑷𝑷∗𝟑𝟑 76 𝑸𝑸∗
𝟏𝟏 ∙ 𝑸𝑸

∗
𝟐𝟐 ∙ 𝑸𝑸

∗
𝟑𝟑 87 𝑹𝑹∗

𝟏𝟏 ∙ 𝑹𝑹∗𝟐𝟐 ∙ 𝑹𝑹∗𝟑𝟑 

55 𝑹𝑹𝟏𝟏 + 𝑹𝑹𝟐𝟐 + 𝑹𝑹𝟑𝟑 66 𝑷𝑷∗𝟏𝟏 + 𝑷𝑷∗𝟐𝟐 + 𝑷𝑷∗𝟑𝟑 77 𝑸𝑸∗
𝟏𝟏 + 𝑸𝑸∗

𝟐𝟐 + 𝑸𝑸∗
𝟑𝟑 88 𝑹𝑹∗𝟏𝟏 + 𝑹𝑹∗𝟐𝟐 + 𝑹𝑹∗

𝟑𝟑 

 am cxrilSi moTavsebuli 𝟖𝟖𝟖𝟖 Sedegidan xdeba saidumlo gasaRebis SemadgenlobaSi 

monawile monacemebis arCeva me-2 cxrilisa da 𝑲𝑲–s mniSvnelobis mixedviT.  

cxr.2 

𝐊𝐊 gasaRebis  mimdevrobis SemadgenlobaSi monawile monacemebi 

𝐊𝐊 = 𝟎𝟎 𝟐𝟐𝟐𝟐, 𝟑𝟑𝟑𝟑, 𝟓𝟓𝟓𝟓, 𝟏𝟏, 𝟔𝟔𝟔𝟔, 𝟕𝟕𝟕𝟕, 𝟖𝟖𝟖𝟖, 𝟏𝟏𝟏𝟏, 𝟓𝟓𝟓𝟓, 𝟕𝟕𝟕𝟕, 𝟒𝟒𝟒𝟒, 𝟐𝟐𝟐𝟐, 𝟏𝟏𝟏𝟏, 𝟖𝟖, 𝟒𝟒𝟒𝟒, 𝟖𝟖𝟖𝟖, 𝟑𝟑𝟑𝟑, 𝟗𝟗, 𝟒𝟒𝟒𝟒, 𝟏𝟏𝟏𝟏  

𝐊𝐊 = 𝟐𝟐 𝟓𝟓, 𝟔𝟔𝟔𝟔, 𝟑𝟑𝟑𝟑, 𝟐𝟐𝟐𝟐, 𝟏𝟏𝟏𝟏, 𝟒𝟒𝟒𝟒, 𝟖𝟖𝟖𝟖, 𝟕𝟕𝟕𝟕, 𝟏𝟏𝟏𝟏, 𝟒𝟒𝟒𝟒, 𝟐𝟐𝟐𝟐, 𝟔𝟔𝟔𝟔, 𝟑𝟑𝟑𝟑, 𝟓𝟓𝟓𝟓, 𝟕𝟕𝟕𝟕, 𝟖𝟖𝟖𝟖, 𝟏𝟏𝟏𝟏, 𝟒𝟒𝟒𝟒, 𝟐𝟐𝟐𝟐, 𝟓𝟓𝟓𝟓   

𝐊𝐊 = 𝟒𝟒 𝟕𝟕𝟕𝟕, 𝟓𝟓𝟓𝟓, 𝟏𝟏𝟏𝟏, 𝟏𝟏𝟏𝟏, 𝟑𝟑𝟑𝟑, 𝟔𝟔𝟔𝟔, 𝟖𝟖𝟖𝟖, 𝟔𝟔𝟔𝟔, 𝟐𝟐, 𝟐𝟐𝟐𝟐, 𝟒𝟒𝟒𝟒, 𝟔𝟔𝟔𝟔, 𝟖𝟖𝟖𝟖, 𝟏𝟏𝟏𝟏, 𝟑𝟑𝟑𝟑, 𝟕𝟕𝟕𝟕, 𝟓𝟓𝟓𝟓, 𝟏𝟏𝟏𝟏, 𝟔𝟔, 𝟒𝟒𝟒𝟒  

𝐊𝐊 = 𝟔𝟔 𝟑𝟑𝟑𝟑, 𝟓𝟓𝟓𝟓, 𝟔𝟔𝟔𝟔, 𝟒𝟒, 𝟑𝟑𝟑𝟑, 𝟓𝟓𝟓𝟓, 𝟔𝟔𝟔𝟔, 𝟕𝟕𝟕𝟕, 𝟔𝟔, 𝟒𝟒𝟒𝟒, 𝟕𝟕𝟕𝟕, 𝟐𝟐𝟐𝟐, 𝟒𝟒𝟒𝟒, 𝟖𝟖𝟖𝟖, 𝟓𝟓𝟓𝟓, 𝟕𝟕𝟕𝟕, 𝟏𝟏𝟏𝟏, 𝟓𝟓, 𝟖𝟖𝟖𝟖, 𝟐𝟐𝟐𝟐     

𝐊𝐊 = 𝟖𝟖 𝟐𝟐𝟐𝟐, 𝟖𝟖𝟖𝟖, 𝟐𝟐𝟐𝟐, 𝟕𝟕, 𝟑𝟑𝟑𝟑, 𝟒𝟒𝟒𝟒, 𝟓𝟓𝟓𝟓, 𝟔𝟔𝟔𝟔, 𝟐𝟐𝟐𝟐, 𝟓𝟓𝟓𝟓, 𝟐𝟐𝟐𝟐, 𝟑𝟑, 𝟕𝟕𝟕𝟕, 𝟖𝟖𝟖𝟖, 𝟔𝟔𝟔𝟔, 𝟒𝟒𝟒𝟒, 𝟑𝟑𝟑𝟑, 𝟒𝟒, 𝟓𝟓𝟓𝟓, 𝟏𝟏𝟏𝟏     
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cxrilis TiToeul striqonSi moTavsebulia oci monacemi maTi gamomsaxveli nomre-

bis SemTxveviTi ganawilebiT. saidumlo gasaRebi Seicavs samoc monacems, e.i. sam striqons. 

pirveli striqoni airCeva 𝑲𝑲𝟏𝟏,–is, meore 𝑲𝑲𝟐𝟐–is, xolo mesame ki 𝑲𝑲𝟑𝟑–is mniSvnelobebis 

mixedviT (𝑲𝑲–s mniSvnelobidan gamomdinare SesaZlebelia moxdes striqonebis gameoreba). 

am samoc monacemSi Semavali aTobiTi cifrebi ganlagdeba erTmaneTis gverdiT marcxnidan 

marjvniv.  

magaliTad, Tu 𝑲𝑲𝟏𝟏 = 𝟎𝟎,  𝑲𝑲𝟐𝟐 = 𝟐𝟐  da 𝑲𝑲𝟑𝟑 = 𝟔𝟔,  maSin saidumlo gasaRebis 

mimdevrobaSi Semavali monacemebia:  

23, 39, 54, 1, 64, 73, 81, 18, 57, 76, 43, 29, 14, 8, 46, 85, 33, 9, 40, 11, 5, 62, 

37, 26, 15, 48, 87, 70, 10, 41, 22, 66, 32, 51, 74, 82, 12, 45, 29, 56, 30, 52, 69, 4, 36, 

53, 60, 77, 6, 44, 79, 25, 40, 86, 58, 72, 17, 5, 84, 27. 

cxadia, rom gasaRebSi Semavali cifrebis raodenoba damokidebulia sawyisi martivi 

ricxvebis Tanrigebisa da gamoTvlebis Sedegad miRebuli Sedegebis Tanrigebis 

raodenobaze.  

me-3 cxrilSi  mocemulia formirebuli gasaRebebis sigrZeebi rogorc aTobiTi 

Tanrigebis, ise orobiTi bitebis raodenobis mixedviT sami martivi ricxvis sxvadasxva 

sameulebis SemTxvevaSi. iqve naCvenebia am gasaRebebis formirebaze daxarjuli drois 

miaxloebiTi mniSvnelobebi.  

cxr.3 

𝑵𝑵𝟎𝟎 𝑷𝑷𝟎𝟎 𝑸𝑸𝟎𝟎 𝑹𝑹𝟎𝟎 
aTobiTi 

Tanrigebis 

raodenoba 

orobiTi   

bitebis 

raodenoba 

Ddaxarjuli     

dro 

miliwamebSi 

𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝟏𝟏𝟏𝟏 𝟏𝟏𝟏𝟏 𝟕𝟕 𝟐𝟐𝟐𝟐𝟐𝟐 𝟗𝟗𝟗𝟗𝟗𝟗 𝟎𝟎, 𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗 

𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗 𝟗𝟗𝟗𝟗𝟗𝟗 𝟗𝟗𝟗𝟗𝟗𝟗 𝟗𝟗𝟗𝟗𝟗𝟗 𝟒𝟒𝟒𝟒𝟒𝟒 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝟏𝟏, 𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐 

𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗 𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗 𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗 𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗 𝟓𝟓𝟓𝟓𝟓𝟓 𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐 𝟏𝟏, 𝟖𝟖𝟖𝟖𝟖𝟖 

𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 𝟔𝟔𝟔𝟔𝟔𝟔 𝟐𝟐𝟐𝟐𝟐𝟐𝟐𝟐 𝟐𝟐𝟐𝟐, 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 

 

cxrilis mixedviT, roca 𝑵𝑵𝟎𝟎 = 𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗, maSin saidumlo gasaRebis orobiTi 

bitebis raodenobaa 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 da 𝟏𝟏𝟏𝟏𝟏𝟏bitis Semcveli informaciuli blokis daSifrisas 

SesaZlebelia 𝟏𝟏𝟏𝟏 (𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏/𝟏𝟏𝟏𝟏𝟏𝟏 ≈ 𝟏𝟏𝟏𝟏) mimdevrobiTi blokis daSifvra sxvadasxva gasaRebiT.  

roca 𝑵𝑵𝟎𝟎 = 𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 maSin saidumlo gasaRebebis blokebis raodenoba 

𝟏𝟏𝟏𝟏-is tolia. 𝟔𝟔𝟔𝟔 bitis Semcveli informaciuli blokebis daSifvrisas saidumlo 

gasaRebis blokebis raodenoba ganxiluli SemTxvevisaTvis gaizrdeba orjer (𝟐𝟐𝟐𝟐 da 𝟑𝟑𝟑𝟑). 
saidumlo gasaRebis orobiTi bitebis Semcveli kombinaciis saxiT gamoyenebisas 

mizanSewonilia am kombinaciis daZvra marcxniv erTi simboloTi (aTobiTi cifris 

Sesabamisi aTi orobiTi kombinaciis nacvlad miiReba 16 kombinacia).  

algoriTmSi gamoyenebuli matricebisa da rogorc pirveli cxrilis (gamoanga-

riSebuli parametrebisaTvis garkveuli aTobiTi nomris miniWeba), ise meore  cxrilis 
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(TiToeul striqonSi Semavali poziciaTa aTobiTi nomrebi) Semadgenlobebi warmoadgens 

e.w saidumlo gasaRebebs da  isini icvleba garkveuli drois gasvlis Semdeg.  

A 

3. daskvna 

 Cvens mier SemuSavebul algoriTms aqvs Semdegi Rirsebebi: 

1. kavSiris xazSi ar gadaicema saidumlo gasaRebis formirebaSi uSualod monawile 

arcerTi parametris mniSvneloba;korporaciul qselSi CarTuli kanonieri momxmareblebis 

momsaxure personalma ar icis saidumlo gasaRebebis mniSvnelobebi (bandituri 

kriptoanalizis meTodis gamoyeneba SeuZlebelia); 

2. miuxedavad imisa, rom arakanonier momxmarebels SeuZlia 𝑵𝑵𝟎𝟎ricxvis xelSi 

Cagdeba da misi daSla martiv mamravlebad, is mainc ver gamoicnobs saidumlo gasaRebis 

mniSvnelobas (algoriTmSi mocemulia gagrZelebebis mravali varianti: martivi ricxvebis 

daboloebebis arCevis 𝟔𝟔𝟔𝟔 varianti samjer, gamoangariSebuli parametrebisaTvis rigiTi 

nomrebis miniWeba- variantebis raodenoba  𝟖𝟖𝟖𝟖!–is tolia, saidumlo gasaRebSi Semavali 

gamoTvlili parametrebis mimdevroba da sxv.);  

3. radgan saidumlo gasaRebSi Semavali aTobiTi cifrebis raodenoba SemTxveviTi 

ricxvia (damokidebulia sastarto 𝑵𝑵𝟎𝟎ricxvze da meore cxrilze), amitom saidumlo 

gasaRebebis blokebis raodenobac warmoadgens saidumloebas (ucnobia momsaxure 

personalisaTvis); 

4. Ees algoriTmi saidumlo gasaRebSi Semavali aTobiTi cifrebis raodenobis 

sagrZnoblad gazrdis SesaZleblobas iZleva, Tu informaciis gadamcemi  gamoiyenebs sami 

didi martivi ricxvebis ara erT, aramed or, sam da a.S. sameulebs. Aam SemTxvevaSi 

TiToeul sameulze daformirdeba Sesabamisi saidumlo gasaRebi da Semdeg am gasaRebebis 

erTmaneTis miyolebiT mimdevrobiTi gaerTianebiT miiReba erTi mTliani gasaRebi; 

5. formirebuli saidumlo gasaRebi gamoiyeneba mxolod erTi Ria teqstis 

dasaSifrad (yoveli Semdegi Ria teqstis dasaSifrad formirdeba axali saidumlo 

gasaRebi);  

6. rac ufro didia gasaRebis sigrZe, miT ufro Znelia yvela SesaZlebeli 

variantis gadarCeva (Tu saidumlo gasaRebi Sedgeba n Tanrigisgan, maSin  gadasarCev 

variantTa raodenoba 𝟏𝟏𝟏𝟏𝒏𝒏-is tolia). 

avtorebis mier damuSavebulia am algoriTmis ganmaxorcielebeli programuli 

uzrunvelyofa. 
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FORMING ALGORITHM OF SECRET KEY FOR SYMMETRICAL  
CRYPTOGRAPHIC SYSTEMS OF INFORMATION ENCODING 

KutsiavaVasil, Kutsiava Ana, Gogua Ketevan,  
Gogoladze Giorge 

Georgian Technical University 

Summary 

The paper describes original algorithm for the formation of secret key of information encoding 

for symmetrical cryptographic systems. This algorithm helps to generate secret key with random value 

and random length. The key is composed from large amount of sequential decimal digits and it is 

formed programmatically as a result of performing certain procedures entailed in the algorithm. None 

of the true values of the parameters participating in encoding procedures are transmitted through the 

connection line of corporate network. The value of the key is unknown for the personnel serving legal 

users of the corporate network. Presented algorithm is characterized by high speed and crypto 

durability.  

 

АЛГОРИТМ ФОРМИРОВАНИЯ СЕКРЕТНОГО КЛЮЧА ДЛЯ СИММЕТРИЧНЫХ 

 КРИПТОГРАФИЧЕСКИХ СИСТЕМ ШИФРОВАНИЯ ИНФОРМАЦИИ 

 

Куциава В.А., Куциава А.В., Гогуа К.Н., Гоголадзе Г.Н. 

Грузинский Технический Университет 

Резюме  

Рассмотрен  оригинальный алгоритм формирования секретного ключа для симметричных 

криптографических систем шифрования информации. При помощи этого алгоритма  

осуществляется получение секретного ключа с случайным значением  и случайной длиной. 

Ключ представляет собой множество десятичных цифр, прописанных последовательно и 

формируется программно в следствии выполнения определенных процедур, приведенных в 

алгоритме.Любое действительное значение параметра, применяемого в процедурах 

шифрования, не передается в линиях связи корпоративной сети.Значение ключа неизвестно 

обслуживающему персоналу законных абонентов корпоративной сети.Предложенный алгоритм 

характеризуется высокой криптостойкостью и быстродействием. 

. 
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