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informaciis dacvis moculobiTi matricis meTodis  

damuSaveba da misi Sedareba asimetriul meTodebTan 

gulnara kotrikaZe, nugzar Caduneli 
saqarTvelos teqnikuri universiteti 

reziume 

damuSavebul iqna axali moculobiTi matriculi meTodebi, sadac gamoyenebul iqna 

orive sistema: simetriuli da asimetriuli. miRebulma meTodebma mniSvnelovnad gazarda 

gasaRebis miRebisa da, Sesabamisad, daSifvrisa da gaSifvris siswrafec. damuSavda 

maTematikuri modelebi da algoriTmebi zemoaRniSnuli meTodebisaTvis. 

sakvanZo sityvebi: informaciis dacva.  riptografia. moculobiTi matriculi 

meTodebi. simetriuli da asimetriuli meTodebi. Sifracia. deSifracia. maTematikuri 

modelebi. 

1. Sesavali 

naSromis mTavari mizani da arsia or kanonier momxmarebels Soris informaciis 

saimedo gacvla. or subieqts Soris informaciis gacvla saWiroebs dacviTi meqanizmis 

arsebobas. roca informaciis gacvla xorcieldeba daxuruli arxiT, am dros gasaRebis 

gacvlisaTvis gamoiyeneba kurieri, anu mesame piri. xolo roca informaciis gacvla xdeba 

Ria arxiT, anu kurieris gareSe, gasaRebis dafiqsireba xdeba Ria arxiT orive mxares. am 

dros SesaZlebelia, rom mesame subieqtma daukiTxavad daiWiros es informacia. 

sasurvelia, rom man ver SeZlos realur droSi misi wakiTxva („gatexva“), anu 

informacia saWiroebs saimedo dacvas.  

informaciis dacva-dasaidumloeba gamoiyeneba sabanko-safinanso, saxelmwifo, 

samxedro struqturebSi. aseve im drosac, roca nebismieri ori subieqti ugzavnis 

erTmaneTs nebismieri saxis informacias da ar undaT, rom es informacia xelmisawvdomi 

iyos sxvisTvis. 

aseve SesaZlebelia mesame piris TanxlebiT, Tuki ukve am orma pirma gacvales 

gasaRebi, saubris dros am gasaRebiT daSifron informacia da isaubron ise, rom mesame 

iqve myofi piri, verafers mixvdes. 

Tumca, xdeba iseTi SemTxvevebic, roca adgili aqvs informaciis gamJRavnebas, ufro 

metic _ informaciis Canacvlebas, gayalbebas da a.S. 

davuSvaT, rom gvaqvs ori X da Y mxareebi, romelTa Soris xdeba informaciis 

gacvla. vTqvaT viyenebT simetriul sistemas, anu gasaRebis gacvla xdeba daxuruli 

arxiT. X mxare iRebs gasagzavn informacias, Semdgom mas Sifravs gasaRebiT da ugzavnis 
Y mxares. Y mxare Sesabamisad, miRebul informacias gaSifravs igive gasaRebiT da miiRebs 

sawyis informacias, anu moaxdens informaciis deSifracias. 

rogorc ukve aRvniSneT, arsebobs ori saxis sistema simetriuli da asimetriuli. 

orive sistemebSi ganxiluli meTodebi gamoirCeva saimedoobiT, magram maTac aqvs dadebiTi 

da uaryofiTi mxareebi. simetriuli sistemebis dros kurieris gamoyeneba aris saWiro, 

magram samagierod informaciis daSifvras sWirdeba gacilebiT mcire dro, vidre 

asimetriulis dros. asimetriuli sistemebis dros ki, gasaRebis generacias calke dro 
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sWirdeba da kidev calke dro aris saWiro informaciis daSifvrisaTvis, magram 

samagierod medegoba gacilebiT maRalia.  

simetriuli sistemebis dros gamoiyeneba Canacvleba, gadanacvlebis funqcia, 

asimetriulis dros _ axarisxeba, mamravlebad daSla. Sifraciis siCqarec aris sakmaod 

gansxvavebuli. simetriulis dros Sifraciis siCqare aris miliwamebi, asimetriulis dros 

_ wuTebi.  

orive meTodi gamoirCeva sxvadasxva dadebiTi maxasiaTeblebiT, orive miRebulia 

kriptografiaSi da damtkicebulia. Tu informacia aris mcire zomis da misi gacvla 

gvinda rom moxdes swrafad, viyenebT simetriul sistemas, xolo Tu informacia aris 

didi zomis da saimedoobas ufro meti mniSvneloba eniWeba vidre siswrafes, maSin 

gamoiyeneba asimetriuli meTodebi. anu orive meTods aqvs garkveuli gamoyenebis areali. 

kanonier momxmareblebs Soris kavSiris arxSi gadacemuli informacia unda iyos 

daculi sxvadasxva meTodebiT, romlebic win aRudgeba yvelanair dabrkolebas, mraval 

saSiSroebas. hakeri ecdeba CaiWiros susti rgoli, es ki aucileblad unda gaiTva-

liswinos momxmarebelma informaciis dacvis dros. gamoyenebul unda iqnes iseTi 

meqanizmebi, rom informacia iyos mTlianad daculi arakanonieri momxmareblebisagan. 

gasaRebSi igulisxmeba, rogorc martivi ricxvi, aseve veqtori, teqsti da a.S. 

daSifruli teqsti SesaZloa xelSi Caigdos arakanonierma momxmarebelma, magram ar icis 

gasaRebi da ver axdens deSifracias.  

mniSvneloba aqvs aseve informaciis raodenobas, Sesabamisad gasaRebis sigrZes da 

Sifraciis siCqares. marTalia saimedooba aris wamoweuli wina safexurze, magram arc 

Sifraciis siCqare unda iyos didi ricxvi, rom droulad, swrafad ver moxdes gasaRebis 

generacia da Semdgom gadacemuli (sawyisi) informaciis daSifvra. 
kriptografia sakmaod aqtualuri Temaa da gamoyenebadia praqtikaSi. Cvens 

SemTxvevaSi, amocana mdgomareobs SemdegSi: gamoyenebulia rogorc asimetriuli meTodi 

calke, da Seqmnilia originaluri meTodi, aseve orive simetriuli da asimetriuli 

meTodebis sinTezi. ganxilulia da agebulia komutatiuri moculobiTi matricebi 

gasaRebis miRebisaTvis, aigeba sakmaod martivad da Tanac maTi simravle aris imdenad 

didi Mnnn, rom maTi moZebna da amorCeva yvelasaTvis cnobili da xelmisawvdomi 

matricaTa simravlidan, realur droSi, SeuZlebelia [3-7]. 

naSromis mizania informaciis dacvis maRalsaimedo kriptografiuli meTodebis 

Seqmna, romelic unda xasiaTdebodes Sifraciis da gasaRebis generaciis maRali siCqariTa 

da maRali saimedoobiT arsebul meTodebTan SedarebiT. Cveni mizani iyo Segveqmna iseTi 

originaluri meTodi, romelic gamorCeuli iqneboda ukve arsebuli meTodebisagan. 

ganvixileT arsebuli, praqtikaSi gamoyenebadi meTodebi da miviReT axali meTodebi. 

miRebul meTodebSi gamoiyeneba rogorc simetriuli aseve asimetriuli sistemebi. meTodi 

unda xasiaTdebodes maRali Sifraciis siCqariT, kriptosirTuliT, gasaRebis generaciis 

maRali siCqariT da saimedoobiT. SevqmeniT iseTi meTodebi, romlebic xasiaTdeba 

aRniSnuli maxasiaTeblebiT. 
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2. ZiriTadi nawili 

2.1. amocanis dasma 

• moculobiTi matricis asimetriuli meTodi. 

gvaqvs ori X da Y  mxareebi.  
cnobilia P (martivi) ricxvi, cnobilia e sidide.  e.i. cnobilia ganzomileba, aseve 

cnobili xdeba, e sidideSi da matricaSi Semavali elementebi, radgan viciT P ricxvi. 
cnobilia matricaTa simravle, rac yvelasaTvis xelmiswavdomia. 

• asimetriuli moculobiTi matriculi meTodis kombinacia simetriul meTodTan. 

gvaqvs ori X da Y  mxareebi, romelTa Soris xdeba erTidaigive gasaRebis 

dafiqsireba. e sidide ucnobia, gadaecema daxuruli arxiT. amiT ucnobi xdeba, rogorc e 
sididis aseve moculobiTi matricis ganzomileba da masSi Semavali elementebi. informa-

ciis daSifvra-gaSifvra da Sesabamisad gacvla xdeba Ria arxiT (amocana 1) [1,2,8,9]. 

samecniero siaxle:  

amocana 1-is amoxsnisaTvis gamoyenebul iqna difi-helmanis meTodi, magram axarisxebis 

funqcia SevcvaleT moculobiT  matricaze gamravlebiT. amiT gasaRebis generaciis dro 

Semcirda, saimedoobiT ki gautolda difi-helmanis meTodis saimedoobas.  
amocana 2-Si gamoyenebuli iqna meTodTa kombinacia. simetriuli meTodiT anu 

daxuruli arxiT xdeba sawyisi sididis gadacema. amis Semdeg Ria arxiT (amocana 1) 

xorcieldeba gasaRebis generacia. ris Sedegadac gasaRebis generaciis siCqare 

umniSvnelod Semcirda, medegobis mniSvnelovnad gazrdis xarjze.  

 

2.2. moculobiTi matricis asimetriuli meTodi 

Cveni mizani iyo, Segveqmna iseTi asimetriuli matriculi meTodi, romelic arsebul 

meTodebTan SedarebiT gamorCeuli iqneboda saimedoobiT, gaSifvris da aseve daSifvris 

siCqariT. gamoviyeneT komutatiuri moculobiTi matricebi. kerZod Ria arxiT, anu rac 

yvelasaTvis xelmisawvdomia, movaxdineT jer gasaRebis gamoTvla, Semdeg informaciis 

dasaidumloeba miRebuli gasaRebiT.  

moculobiT matricaTa ganzomileba da Sesabamisad simravle cnobilia. sawyisi 

momxmarebeli anu is pirovneba vinc ugzavnis meore mxares anu mimRebs informacias, is 

iRebs sawyis matricas, meore momxmarebeli ki _ komutatiur matricas. 

pirvel etapze, orive momxmarebelma unda miiRos erTidaigive gasaRebi. winaswar 

cnobilia E sidide, e.i. cnobilia ganzomileba da simravle. aseve cnobili xdeba 

matricaSi Semavali elementebi.  

gvaqvs ori X da Y mxareebi. 
X mxare irCevs Tavis A1 saidumlo matricas matricaTa simravlidan  da kavSiris 

Ria arxiT gadascems  Y  mxares gamoTvlil  y1  mniSvnelobas 

y1 ≡ e× A1 modP .                                                                (2.1) 
 Y-i SearCevs Tavis A2 saidumlo matricas da aformirebs K gasaRebs: 

K1 = (e× A1) ×A2 ≡e× A1×A2 modP .                                              (2.2) 
Tavis mxriv Y mxare X mxares Ria arxiT gadascems gamoTvlil  y2 mniSvnelobas:          

y 2 ≡ e× A2 modP .                                                               (2.3) 
xolo X-i aformirebs K gasaRebs: 

K2 = (e× A2) ×A1 ≡e× A2×A1 modP .                                            (2.4) 
maSasadame, orive mxarem miiRo erTidaigive K gasaRebi _ 
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K = e× A1×A2 modP ≡ e× A2×A1 modP .                                         (2.5) 

  Sifraciis saimedooba efuZneba, A1 da A2 saidumlo matricebis, matricaTa 

simravlidan amorCevis sirTules. miuxedavad imisa, rom matricis ganzomileba cnobilia, 

e.i. cnobili xdeba matricaSi Semavali elementebis raodenoba, aseve cnobilia simravle 

2n3.  albaToba aris 1/2n3. 
aqve unda aRvniSnoT ganxiluli meTodis sawyisi moTxovna, rac mdgomareobs 

SemdegSi: imisaTvis rom, orive mxarem, miiRos erTidaigive K gasaRebi aucilebelia da 

sakmarisi, iseTi A1 da A2 matricebis SerCeva, romlebic  iqnebian urTierTkomutatiuri 

anu akmayofileben pirobas: 

A1 × A2 ≡ A2 × A1 .                                                                (2.6) 
winaaRmdeg SemTxvevaSi, X da Y mxareebi erTidaigive K gasaRebs ver miiRebs, rac 

aucilebelia warmodgenili meTodisaTvis [1,2,7,8]. 

2.3. asimetriuli moculobiTi matriculi meTodis  
kombinacia simetriul meTodTan 

pirvel rigSi sanam dafiqsirdeba gasaRebi, simetriuli meTodis gamoyenebiT, anu 

kurieriT xdeba E sididis gacvla. amis Semdeg ukve asimetriuli (Ria) arxiT xdeba, 

yvela danarCeni operaciebis Catareba. radgan veqtori gadaveciT daxuruli arxiT, amiT 

ucnobi gaxda ganzomileba. aqedan gamomdinare, radgan ganzomileba gaxda saidumlo, 

matricis amorCevis albaToba simravlidan kidev ufro Semcirda, radgan sxva 

momxmarebelma jer ganzomileba unda daadginos da mere unda amoarCios simravlidan, 

aRniSnuli ki garkveul drosa da operaciebis Catarebas moiTxovs. sabolood ki 

mivdivarT iqamde, rom kombinirebuli meTodi ufro saimedo xdeba, vidre zemo aRniSnuli 

meTodi (ix.2.1 naxazi) Tumca, kombinirebuli meTodi, gamomdinareobs zemo aRniSnuli 

meTodidan. arsebuli da miRebuli meTodTa maxasiaTeblebi mocemulia cxrilis saxiT. ix. 

cxrili 2.1. [4,5,9]. 

 

meTodTa maxasiaTeblebi 
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nax. 2.1. p ricxvisa da n  ganzomilebis damokidebuleba albaTobaze 

3. daskvna 

damuSavebul iqna axali meTodebi:  

1. difi-helmanis meTodis gamoyenebiT miRebul iqna axali meTodi, oRond difi-

helmanis axarisxeba Secvlili iqna moculobiT matricaze gamravlebiT. axarisxebas ufro 

meti dro sWirdeba (mamravlebad daSla), vidre matricaze gamravlebas. aRniSnuliT 

Sifraciis siCqare gaizarda, Semcirda gasaRebis generaciis dro, anu gasaRebis miReba 

xdeba ufro swrafad, vidre es xdeboda difi-helmanis meTodSi. 

2. movaxdineT meTodTa sinTezi. gamoyenebul iqna rogorc simetriuli, aseve 

asimetriuli meTodi. sawyisi sididis gadacema ganvaxorcieleT daxuruli arxiT da 

Semdgom ki, yvela procedura SevasruleT Ria arxiT. am meTodma mogvca, is rom Sifra-

ciis siCqare umniSvnelod Semcirda, rac gamoiwvia kurieris arsebobam, magram samagierod, 

kidev ufro gaizarda medegoba. ganzomileba gaxda ucnobi, ris gamoc arakanonieri momx-

marebeli ver SeZlebs informaciis dayofas blokebad, Sesabamisad ver mixvdeba ra gan-

zomilebis matrica unda gamoiyenos, rac informaciis gaSifvrisaTvis mTavari etapia. anu 

saimedooba mniSvnelovnad gaizarda.  

davadgineT matricaTa simravle. miuxedavad imisa, rom winaswar cnobilia matricaTa 

ganzomileba, moduli da simravle, mainc SeuZlebelia am meTodis gatexva, radgan 

matricaTa simravle Seadgens Zalian did ricxvs _ Mm×n×k. radgan viyenebT komutatiur-
kvadratul-moculobiT matricebs, roca m=6, k=6 da n=6, maSin aTobiTSi _ simravle iqneba 

10216. realur droSi, am simravlidan matricis amorCeva aris SeuZlebeli. 
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matricaTa simravle aris matricaTa veli, anu Caketili simravle. ori matricis 

gamravlebiT miiReba iseTi mesame matrica, romelic moTavsebulia amave matricaTa 

simravleSi. difi-helmanis meTodSi albaToba aris 1/2p/2, komutatiuri kvadratuli 

matricis dros _ 1/2nn, miRebuli meTodebis SemTxvevaSi ki _ moculobiTi kvadratuli 

komutatiuri matricis meTodSi _ 1/2nnn, kombinirebuli meTodis dros ki _ 1/2nnn, am 
sidides daemateba igive ricxvis jamuri sidide, radgan ganzomilebaa ucnobi. 

miRebuli axali meTodebi, miekuTvneba asimetriul sistemebs da gamoirCeva maRali 

medegobiT. kriptosirTules warmoadgens moculobiT matricaTa simravlidan amorCevis 

sirTule, rasac emyareba miRebuli meTodebis saimedooba. SeiZleba aRiniSnos, rom 

miRebuli meTodebis saimedooba, gautolda difi-helmanis meTodis saimedoobas. 
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PROCESSING OF THE METHODS OF СAPACITIVE MATRIX FOR THE INFORMATION 
PROTECTION, ITS COMPARISON WITH AN ASYMMETRIC METHODS 

Kotrikadze Gulnara, Chaduneli Nugzar 
Georgian Technical University 

Summary 

The new matrix methods are developed where both systems are applied: symmetrical and 
asymmetrical. Received methods have considerably increased rate of keys reception and accordingly 
rate of enciphering. Mathematical models and algorithms are developed for the above-stated methods.  

 
РАЗРАБОТКА МЕТОДА ЕМКОСТНОЙ МАТРИЦЫ ДЛЯ ЗАЩИТЫ  

ИНФОРМАЦИИ И ЕГО СРАВНЕНИЕ С АСИММЕТРИЧНЫМИ МЕТОДАМИ  
Котрикадзе Г., Чадунели Н. 

Грузинский Технический Университет 

Резюме 
Pазработаны новые матричные методы, в которых применены обе системы: 

симметричная и асимметричная. Полученные методы значительно увеличивают 
скорость формирования ключей и, соответственно, скорость шифрации  и 
дешифрации. Разработаны математические модели и алгоритмы для реализации 
вышеуказанных методов. 


