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ZiriTadi sakomunikacio saSualebani sazogadoebasTan  

urTierTobisas internetSi   

arCil frangiSvili, salome kvirikaSvili, oleg namiCeiSvili 

saqarTvelos teqnikuri universiteti 

reziume 

internetSi sazogadoebasTan urTierTobis ZiriTadi saSualebebia: veb-gverdi, onlain 

piar RonisZiebebi, axali ambebis dagzavna onlain masobrivi informaciis saSualebebSi 

(mis-Si), onlain interviu da preskonferencia, internet-translacia. masobrivi 

informaciis saSualebebTan urTierTqmedeba internetSi iseTive mniSvnelovania, rogorc 

tradiciuli urTierToba mis-Tan da TiTqmis imave sqemiT mimdinareobs. sazogadoebasTan 

kavSirs SeiZleba xeli Seuwyos Semdegi faqtorebis ganviTarebam: informirebis donis 

amaRlebam, masalis sakuTar veb-gverdze ganTavsebam, internet-mis-is mier statiis 

gamoqveynebam, rac gamoiwvevs yuradRebis miqcevas firmis, produqtis da ideis mimarT. 

sabolood, SeiZleba iTqvas, rom zemoT aRniSnuli saSualebebi warmoadgens 

sazogadoebasTan urTierTobis efeqtur RonisZiebebs, rac ase farTod aris aprobirebuli 

msoflios wamyvan qveynebSi. 

sakvanZo sityvebi: preskonferencia (sazogadoebis farTo wreebisTvis informaciis 

miwodeba), onlain interviu (internetis gamoyenebiT respondentTan saubari), onlain 

promouSeni (internetis saSualebiT sakuTri produqtis reklamireba) 

1. Sesavali: veb-gverdi 

marketinguli TvalsazrisiT saiti - informaciuli blokebisa da samizne 

auditoriaze zemoqmedebis moxdenis instrumentTa nakrebia, romelic SeiZleba 

warvudginoT potenciur klientebs, partniorebs da masobrivi informaciis saSualebebis 

warmomadgenlebs. amitom is, Tu rogori iqneba informacia, ra kuTxiT iqneba igi 

wardgenili da agreTve saitis dizaini  pirdapir kavSirSia samizne auditoriasa da 

masTan misatan informaciasTan, gamosavlinebel SesaZleblobebTan. sasurvelia, rom saitis 

misamarTi, anu domenis saxeli, iyos mokle, advilad dasamaxsovrebeli da  asaxavdes 

kompaniis saxels an mis saqmianobas. maSin igi faseuli resursi gaxdeba, magaliTad, 

sareklamo kompaniis Catarebis dros. 

organizaciisTvis korporaciuli veb-saitis gankargva ukve ubralod prestiJis saqme 

ki ar aris, aramed aucileblobaa. `Tu ar xarT warmodgenili internetSi, ubralod ar 

arsebobT" - am fraziT SeiZleba aRiweros veb-gverdis mniSvneloba  organizaciisTvis, 

Tundac misi saqmianoba ar ukavSirdebodes sainformacio teqnologiebs da internet-

gayidvebs. qselSi organizaciebis moxseniebisas keTdeba bmuli mis saitze. kiTxva - 

„saWiroa Tu ara saiti?“ - ukve aRar dgas, problema imas ukavSirdeba, Tu rogor 

gavxadoT saiti maqsimalurad efeqturi komunikaciis warmatebisa da imijze kargi 

gavlenis moxdenis TvalsazrisiT. amitom saitis Seqmna da masze arsebuli informaciis 

ganaxleba, warmoadgens internetSi piar-moRvaweobis umniSvnelovanes komponents. aseve 

Zalian mniSvnelovania ukukavSiris arseboba. pirvel rigSi es saSualebas miscems klients 

operatiulad daukavSirdes kompanias  elfostis saSualebiT, xolo meore rigSi 

saSualebas miscems Tavad kompanias gamoavlinos Semxvedri reaqcia (elfostis miRebis 

Semdeg, rogorc wesi, Setyobinebas pasuxi unda gaeces ramdenime saaTSi). 

korporaciuli saitebis garda, aseve iqmneba mikrosaitebi. es SeiZleba iyos raime 
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produqtisadmi miZRvnili saiti, sadac ganTavsebuli iqneba dawvrilebiTi informacia am 

produqtTan da misi SeZenis xerxebTan dakavSirebiT  (magaliTad  blendamed.ru),  promo-

saiti specialuri winadadebebiT, saiti specialuri proeqtiT an movleniT (magaliTad, 

perepis2002.ru). krizisul situaciaSi SeiZleba aseve Seiqmnas saiti, sadac detalebSi 

gaSuqdeba problema da agreTve is zomebi, romlebic mis aRmosafxvrelad gamoiyeneba, 

aseve eqspertebis dasabuTebuli mosazrebebi am sakiTxze. 

rogorc piaris iaraRi saiti warmoadgens  moxerxebul arxs samizne auditoriamde 

informaciis misatanad da mis Sesaswavlad. garda amisa, igi iZleva saSualebas SevagrovoT 

statistika momxmareblebze, davxatoT Cveni auditoriis portreti, rac saSualebas 

mogvcems yvelaze ufro adeqvaturad  SevadginoT Setyobineba da gadavlaxoT 

sakomunikacio jebirebi. magaliTad, kompanias SeuZlia informaciis zogierTi saxeoba 

miawodos mxolod daregistrirebul momxmareblebs. registraciisTvis ki sakmarisia 

mokle anketis Sevseba, rogorc es, magaliTad, sovetnik.ru. portalze xdeba. portalze 

arsebobs daregistrirebuli vizitorebis  monacemTa baza, romelic  asaxavs konkretul 

informacias, profesiul midrekilebebs, mocemuli internet-saSualebi statuss. Semdeg 

xorcieldeba muSaoba TanamSromlobis doneze: vizitors SeiZleba sTxovon komentaris 

gakeTeba romelime movlenaze,  monawileobis miReba respodentis saxiT gamokiTxvaSi, 

sakmarisi kompetenciis arsebobis SemTxvevaSi ki - statiis dawera portalisaTvis. 

mSvenieri svla iqneba saitze sakuTari gzavnilebis siis SemoRebac (magaliTad, 

sagamomcemlo jgufis „saqme da servisis" ufaso gzavnilebi Temaze „yvelaferi 

marketingze: Teoria da praqtika", sadac winaswar gacxaddeba axali wignebis gamoCena 

biblioTekaSi). am svlas maSin aqvs azri, Tu kompaniaSi aris TanamSromeli, romelsac 

SeuZlia regularulad  moamzados samizne auditoriaze gaTvlili saintereso da 

mniSvnelovani informaciis Semcveli masalebi. 

mas Semdeg, rac saiti ganTavsdeba internetSi, saWiroa misi daregistrireba 

katalogebSi (sasurvelia gansakuTrebiT mniSvnelovani katalogebis SerCeva). aseve 

saWiroa kompaniis mier internetSi ganTavsebuli informaciis gaRrmaveba, gafarToeba, rac 

gazrdis informacias kompaniis saitis Sesaxeb, radgan saZiebo manqanebi Tematuri kiTxvis 

dasmisas am saits miuTiTebs. es ki saSualebas miscems kompanias zegavlena moaxdinos 

informaciaze, romelic momxmareblisaTvis saintereso sabazro segments Seexeba 

internetSi. es qmedebebi gazrdis albaTobas, rom Jurnalistebi da klientebi, romlebic 

eZeben informacias kompaniebze, ipovian am kompaniis Sesaxeb koreqtul da momzadebul 

informacias. amiT kompaniis konkurentebs Seumcirdeba popularoba. 

masobrivi informaciis saSualebebTan urTierTqmedeba internetSi iseTive 

mniSvnelovania, rogorc tradiciuli urTierToba sainformacio saSualebebTan da msgavsi 

sqemiT xorcieldeba. internetSi masobrivi informaciis saSualebebi Semdegi formiT aris 

warmodgenili: gamocemebi, romlebic mxolod eleqtronuli saxiT arsebobs (magaliTad, 

lenta.ru); gamocemebi, romlebic axdens beWduri versiebis dublirebas (magaliTad, trud.ru) 

da gamocemebi, romlebsac specialuri internet-versiebi gaaCnia (cosmopolitan.ru). Tu 

adre beWdur da eleqtronul saSualebebs Soris gadaulaxavi ufskruli iyo, axla 

SeimCneva tendencia maTi integraciisken. ufro metic, mravali yoveldRiuri msxvili 

gamocema (magaliTad, gazeTi „rezonansi") Tavis veb gverdze aTavsebs gazeTis 

eleqtronul versias beWduri versiis gamosvlisTanave. axla perioduli gamocemis 
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gamoweris dros momxmarebels aqvs saSualeba airCios gamoweris beWduri an 

eleqtronuli versia. internet sainformacio saSualebis Tavisebureba imaSi mdgomareobs, 

rom am gamocemaSi informacia Zalian swrafad xdeba, vinaidan  statiis an informaciis 

gamoqveynebas sul ramdenime wuTi esaWiroeba da igi SesaZlebelia drois nebismier 

momentSi ganTavsdes internetSi. amis Semdeg ki xorcieldeba masalis tiraJireba 

masobrivi informaciis tradiciul saSualebebSi. 

2. onlain piar-RonisZiebebi 

onlain da tradiciuli piar-RonisZiebebi Zalian hgavs erTmaneTs. onlain 

RonisZiebebi ar saWiroebs Senobis ijaras, keiterings (ingl. catering – sazogadoebriv 

kvebas, romelic dakavSirebulia gasvliTi warmoebis an/da gasvliTi sarestorno 

momsaxurebis gawevasTan) da sxva amdagvar raimes. xSirad onlain moqmedebebs ar SeuZlia 

Secvalos „cocxali" piar RonisZiebebi - isini ubralod avsebs maT. imis gadasawyvetad, 

Tu rogor da sad unda iqnas gamoyenebuli es instrumenti, xelmZRvanelobam unda 

gaarkvios Tavisi komerciuli mizani, amoirCios kavSiris saSualebebi, gulmodgined 

SeimuSaos gegma da RonisZiebis damTavrebis Semdeg gaaanalizos Sedegebi. 

sazogadoebasTan kavSirs mravali faqtori uwyobs xels. magaliTad, informirebis 

donis amaRleba SeiZleba moxdes masalis sakuTar veb-gverdze ganTavsebisa da internet 

sainformacio saSualebaTa mier statiis gamoqveynebis gziT, rac gamoiwvevs yuradRebis 

gadatanas firmaze, mis produqtze da ideebze. ndobis gamyareba, ndobis mopoveba - erT-

erTi umniSvnelovanesi faqtoria internet-sivrceSi, radgan am dros ar arsebobs 

gamyidvelis da myidvelis realurad urTierTobis  saSualeba, gamomdinare urTierTobis 

virtualuri bunebidan. am ndobas Semdegi gzebi amyarebs:  

• informaciis ganTavseba da mudmivi ganaxleba veb-gverdze, kompaniasTan 

urTierTqmedebis interaqtiuri saSualebebis Seqmna, statiebis gamoqveyneba sxva 

resursebze, ndobis gamyareba momxmareblis farTo informirebulobiT; 

• gasaRebis stimulireba - sazogadoebasTan urTierTobis RonisZiebebma SeiZleba 

gaaumjobesos gasaRebis maCvenebeli, moaxdinos Suamavlebis muSaobis stimulireba, 

kompaniis dilerebs gauaTmagdebaT enTuziazmi; 

• gasaRebis stimulirebaze xarjebis Semcireba - internetSi sazogadoebasTan 

urTierTobaze xarji gacilebiT mcirea, vidre masobrivi sainformacio saSualebebis 

tradiciuli meTodebis gamoyenebisas an internetSi reklamis organizebisas, Tanac, rac 

ufro mcire Tanxebia gamoyofili gasaRebis stimulirebisTvis, miT ufro mizanSewonilia 

sazogadoebasTan kavSiris gamoyeneba. 

saxeldobr, sazogadoebasTan kavSiris gasaRrmaveblad internetiT Semdegi ZiriTadi 

saSualebebi gamoiyeneba: 

• masalebis an axali ambebis ganTavseba internet sainformacio saSualebebSi, 

sainformacio saagentoebsa da tradiciuli sainformacio saSualebebis veb-gverdebze da 

qseluri mimomxilvelebis informaciul resursebze, specializebul da Tematur 

serverebze; 

• internetiT urTierTqmedeba tradiciul  sainformacio saSuale¬beb¬Tan; 

• muSaoba  auditoriasTan konferenciebSi; 

• internet-translacia; 

• kompaniis sponsoruli mxardaWera. 
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3. axali ambebis dagzavna onlain masobriv  

sainformacio saSualebebSi 

onlain masobriv sainformacio saSualebebSi axali ambebis dagzavnisas ar unda 

dagvaviwydes, rom aq iseTive kanonebi moqmedebs rogoric masobrivi informaciis beWdur 

saSualebebSi. saWiroa Zalian zustad ganisazRvros, romel gamomcemlobas daainteresebs 

kompaniis axali ambebi da vis gavugzavnoT redaqciaSi es masala. ar SeiZleba maraos 

msgavsi gzavnilebiT sargebloba. unda gvaxsovdes, rom onlain gamomcemlobebis 

Jurnalistebi, maTi beWduri masobrivi sainformacio saSualebebis kolegebis msgavsad, 

iReben aTeul axal ambavs kompaniidan, magram am masalidan mxolod umniSvnelo nawili 

xdeba momavali publikaciebis wyaro. maraos msgavsi gzavnilebiT sargeblobisas kompania 

riskavs dakargos Jurnalistebis ndoba da namdvilad mniSvnelovani informacia aRmoCndeba 

usargeblo pres-relizebis miRma. onlain masobriv sainformacio saSualebebTan efeqturi  

urTierTobisTvis saWiroa SevadginoT JurnalistTa zusti baza gamomcemlobis miTiTebiT 

da saredaqcio politikis mcire mimoxilviT. aucilebelia mivuTiToT Temac, romlebzec 

muSaobs Jurnalisti da SevitanoT bazaSi am Jurnalistis adre gamoqveynebuli  pres-

relizi an statia kompaniasTan dakavSirebiT. aseTi bazis arsebobisas momavalSi pres-

relizis gzavnilebis siis Sedgena Zalian advildeba. pres-relizis uSualod elfostiT 

gagzavnisas saWiroa mivuTiToT TemaSi pres-relizis mokle dasaxeleba. ar unda 

visargebloT mimagrebuli failebiT: ukeTesia Tu pres-relizs movaTavsebT eleqtronuli 

werilis farglebSi. nebismieri „mZime" suraTi da prezentacia mxolod mas Semdeg unda 

gaigzavnos, rac gamoxatuli iqneba Tanxmoba am gzavnilis miRebaze. 

4. onlain interviu da preskonferencia 

mravali onlain masobrivi sainformacio saSualeba da internet-portali iyenebs 

qselSi translirebul intervius kompaniis warmomadgenlebTan, politikur da 

saxelmwifo pirebTan da sxvebs. magaliTad, araerTi internet-gazeTis  redaqcia Tavis 

mkiTxvelebs aseT RonisZiebebze 2-3 kviriT adre afrTxilebs xolme. am periodis 

ganmavlobaSi mkiTxvelebs SeuZliaT gagzavnon TavianTi SekiTxvebi eleqtronuli fostiT 

an dausvan SekiTxvebi interviuers uSualod translaciis dros. rogorc wesi, igi erTi 

saaTis ganmavlobaSi 10-15 SekiTxvas pasuxobs. onlain-interviu piaris sakmaod 

gavrcelebuli saxea. mas gansakuTrebiT farTod iyeneben politikosebi da im kompaniis 

direqtorebi, romlebic masobriv bazarze muSaoben (fiWuri kavSiri, bankebi da misTanani). 

5. onlain-promouSeni 

promouSeni (ingl. promotion - stimulireba, xelis Sewyoba) farTo gagebiT aris 

adamianis stimulireba yidvis gansaxorcieleblad, SemoqmedebiTi warmatebis misaRwevad da 

a.S. onlain-promouSeni aqtiurad gamoiyeneba biznesis zogierT sferoSi, magaliTad, 

saTamaSo biznesSi. qselSi SeiZleba uzarmazari raodenobiT internet-saitebis povna, 

romlebic ekranze  jer gamousvlel filmebs eZRvneba. rogorc wesi aseTi saitebi 

Seicavs TamaSebs, konkursebs, interviuebs msaxiobebTan da gadaRebis monawileTa 

monaTxrobebs. kompaniebi, romlebic awarmoeben yoveldRiuri moTxovnilebis saqonels 

(ingl. FMCG - Fast Moving Consumer Goods), aseve iyeneben internet-promouSens. 

magaliTad, saitze www.lipton.ru ramdenime onlain-TamaSia, romlebic Cais paketis 

Tematikas exeba, tardeba regularuli konkursebi, sadac gamarjvebulebs prizebi 

gadaecema kompania liptonisgan. aqve momxmareblebs SeuZliaT gadmoiweron sqrinseiverebi 
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(ingl. screensaver - ekranuli Tavxatuloba) da ekranis Temebi, romlebic Sesrulebulia 

am brendis yviTel stilSi. onlain-promouSeni ar aris aucilebeli, rom kompaniis 

safirmo serverze Catardes, magaliTad 2002 wels kompania Durex-ma Caatara onlain-

konkursi www.auto.ru-s momxmareblebisTvis. 

6. internet-translacia 

internet-translacia saSualebas iZleva miipyros mTeli msoflios yuradReba 

garkveuli lokaluri movlenisadmi, romelic dedamiwis konkretul adgilze tardeba. 

magaliTad, www.mosinform.ru saitze regularulad tardeba moskovis xelisuflebis 

sxdomebis pirdapiri translaciebi. xolo zogierTi qveynis mTavroba kidev ufro Sors 

midis da daumTavrebeli Senobis saxuravidanac ki axerxebs Tavisi sxdomebis pirdapir 

translacias. 

7. kompaniis sponsoruli mxardaWera 

sponsorobaSi igulisxmeba firmis moRvaweoba, romelic xorcieldeba 

TanamSromlobis principze - sponsori exmareba firmas finansurad, materialurad an 

sxvagvarad, xolo dafinansebuli firma valdebulebas iRebs daexmaros sponsors 

warmatebis miRwevasa da ganviTarebaSi, aseve misi marketinguli miznebis ganxorcielebaSi.  

internetis SemTxvevaSi dafinansebul firmas Semdegi saxis momsaxurebis gaweva 

SeuZlia: warmoadginos sponsoris masalebi Tavis saitze, sakuTari resursebis 

saSualebiT Caataros sponsoris sareklamo kampania da a.S. sponsoris uSualo mizani am 

SemTxvevaSi  sakuTari auditoriis gazrdaa. meore mizania markis cnobadobis amaRleba, 

imijis formireba da koreqcia, saitis moyvarul momxmarebelTa emociuri 

damokidebulebis gadatana warmoebul produqtze da momsaxurebaze, aseve momxmarebelTan 

urTierTobis aqtiuri formireba. sponsoroba gansxvavdeba reklamis Cveulebrivi 

ganTavsebisgan veb-saitze,  upirveles yovlisa, integraciis xarisxiT gamomcemelsa da 

sponsors Soris, aseve  maT Soris urTierTqmedebis doniT. sponsori mxolod im 

auditoriis yuradRebas ki ar ipyrobs, romelic am saitze Semodis, aramed mniSvnelovnad 

aumjobesebs Tavis imijsa da loialurobas saitis mudmivi auditoriis TvalSic, radgan 

inarCunebs vizitorebis mniSvnelovan resurss. 

8. daskvna  

Rirs ki saerTod piaris am saxeobis gamoyeneba piar-kampaniis gegmis damuSavebisas? 

kidev erTi kiTxva, romelzec pasuxis gacema SeuZlebelia monacemTa ararsebobis gamo. 

mTavari upiratesoba is aris, rom internetSi  mravali aqtiuri axalgazrdaa, masSi 

advilia auditoriis Segroveba, sakuTriv qseli warmoadgens araformalur garemos, 

informaciis wyarosadmi ndoba metia, vidre tradiciuli masmediis mimarT. internetSi 

arsebobs mZlavri ukukavSiri. gamomcemelTa TiTqmis 50 procents aqvs sakuTari saiti. 

Jurnalistebis didi raodenoba sargeblobs eleqtronuli fostiT, amitom qselSi maTi 

mignebac ufro advilia. 

mTavari naklovaneba is aris, rom internetis auditoria SedarebiT mcirea, xolo 

sainformacio resursebisa da sxvadasxva servisebis ganviTareba ar aris 

damakmayofilebeli. unda vicodeT, rom konkretuli saitis vizitorebis ricxvi Zalian 

mcirea, xolo mosaxleobis garkveuli nawili saerTod ar Sedis internetSi. amitom piar-

aqciis dagegmvisas internets unda mivmarToT mocemuli amocanidan gamomdinare da 

amisaTvis aucilebelia konsultantebis mowveva. 
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rodis gamoiyeneba onlain-RonisZiebebi? nebismieri onlain piar-RonisZieba unda iyos 

kompaniis piar-politikis nawili. onlain piar-RonisZiebis Catarebamde   saWiroa imis 

Sefaseba, Tu ramdenad efeqturi iqneba igi kompaniisTvis: eqneba Tu ara samizne 

auditorias internetTan mudmivi wvdoma, aris Tu ara sakmarisad swrafi es interneti 

video translaciis misaRebad ? aseve saWiroa gairkves, yavs Tu ara kompanias auditoria 

internetSi an aqvs Tu ara kompanias iseTi saqoneli an momsaxureba, romliTac msoflio 

qselis momxmareblebi dainteresdebian. saWiroa movaxerxoT piloturi (ingl. pilot - 

sacdeli, saCvenebeli) onlain piar-kampaniis Catareba da, Tu man dadebiTi Sedegi 

mogvitana, Tamamad CavrToT internet-instrumenti momaval piar-kampaniaSi. 
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THE MAIN MEANS OF COMMUNICATION ON THE INTERNET  

PUBLIC RELATIONS 

Prangishvili Archil, Kvirikashvili Salome, Namicheishvili Oleg 

Georgian Technical University 

Summary 

Widespread communication tools in the history of the development of the modern world 

Internet constitutes a communication method. Interaction with mass media and the Internet is as 

important as its traditional relationship  and being almost the same scheme. The following factors 

may contribute to the development of the Union: rising awareness , disposal of materials on its 

website , on the created by the publication of the article, which will lead the firm's attention, and 

the idea of the product. Finally, it can be said that the above-mentioned means of effective 

measures Relations Society, which is so widely practiced in the leading countries and in our 

country is a modern means of communication. 
 

ОСНОВНЫЕ СРЕДСТВА КОММУНИКАЦИИ С ОБЩЕСТВОМ  

В СЕТИ ИНТЕРНЕТ 

Прангишвили А., Квирикашвили С., Намичеишвили О. 

Грузинский Технический Университет  

Резюме 

Основные средства связей с общественностью в Интернете: Веб -Сайты,онлайн пиар 

мероприятий, рассылка новостей в средствах  массовой информации (в СМИ), онлайн 

интервью и пресс-конференция, интернет – трансляция.Взаимодействие со средствами 

массовой информации в Интернете так же важно, как традиционные отношения со СМИ и 

происходит  почти по такой же схеме. Следующие факторы могут способствовать развитию 

общественных отношений: повышение осведомленности, размещение материала  на своем 

веб – сайте, размещениестатьи со стороны интернет – СМИ. Это вызовет внимание к 

компании, к продукту или к идеи.Наконец, мы можем сказать, что вышеупомянутые 

средства являются эффективными для связи с общественностью и они широко практикуются  

в введущих странах мира. 
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ATLAS-is deteqtoris magnituri Reros geometriuli  

aRwerebis SedarebiTi analizi 

aleqsandre SarmazanaSvili, niko cucqiriZe, arCil surmava,  

besik kekelia 

saqarTvelos teqnikuri universiteti 

reziume 

CERN-Si (birTvuli kvlevebis evropuli organizacia) realuri eqsperimentebis 

paralelurad mimdinareobs aRniSnuli eqsperimentis modelirebis procesi. xSir 

SemTxvevaSi realuri eqsperimentidan da modelirebidan miRebuli monacemebi ar emTxveva 

erTmaneTs. arsebobs aRniSnuli gansxvavebis gamomwvevi sxvadasxva mizezi, romelTa Soris 

erTerTi geometriuli modelebis uzustobebia. am mizniT SemuSavebul iqna meTodi, 

romelic saSualebas iZleva ganxorcielebul iqnas modelirebuli geometriis gamokvleva 

da uzustobebis aRmoCena. meTodis gamoyenebiT ganxorcielda ATLAS-is deteqtoris erT-

erTi komponentis magnituri Reros geometriuli modelis gamokvleva. Sedegad aRmoCenil 

iqna mniSvnelovani moculobiTi da woniTi cdomilebebi. miRebuli Sedegebi 

gaTvaliswinebul iqna CERN-is modelirebis jgufis mier, ramac Tavis mxriv Seamcira 

sxvaoba realuri eqsperimentidan da modelirebidan miRebul monacemebs Soris. 

sakvanZo sityvebi: maRali energiebis fizika. CERN. LHC. ATLAS-is deteqtori. 

magnituri Rero. modelireba. sainJinro monacemTa baza. CATIA. AGDD programuli ena. 

3D obieqtebi. dafiqsirebuli elementaruli nawilakebis (events) vizualizatori. 

segmentacia.  

1. ATLAS-is deteqtoris geometriuli modelirebis amocana 

maRali energiebis fizikaSi mimdinare eqsperimentebs Soris SeiZleba gamoiyos LHC 

(The Large Hadron Collider)-is eqsperimenti romelic mimdinareobs birTvuli kvlevebis 

evropul organizaciaSi, CERN. ATLAS-is deteqtori aris LHC-s Semadgeneli komponenti, 

romelic higsis masis warmomqmneli elementaruli nawilakebisa da bneli materiis 

aRmoCenisTvisaa gankuTvnili [1]. 

amasTanave, realuri eqsperimentis paralelurad mimdinareobs aRniSnuli 

eqsperimentis modelireba. fizikuri procesebis modelirebisaTvis gamoiyeneba monte-

karlos (MC) algoriTmebi, romlebic awarmoeben modelirebisaTvis saWiro monacemebis 

formirebas. modelirebis mTavar ideas warmoadgens miRebul iqnas iseTi monacemebi, sadac 

realuri eqsperimentidan da modelirebidan miRebuli monacemebi iqneba erTmaneTTan 

maqsimalurad miaxlovebuli. amiT mecnierebs saSualeba eZlevaT Semdgomi kvleva awarmoon 

modelirebidan miRebul monacemebze dayrdnobiT. 

fizikuri procesebis modelireba, Tavis mxriv, moicavs mravali saxis amocanas, 

romelTa Sorisac mniSvnelovani adgili uWiravs geometriul modelirebas. geometriuli 

modelireba gulisxmobs ATLAS-is deteqtoris komponentebis modelis Seqmnas, ra drosac 

maqsimalurad unda iqnas SenarCunebuli geometriis moculoba, masa da pozicia.  

ATLAS-is deteqtoris komponentebis modelireba xorcieldeba specialuri 

programuli resursis Geant4-is gamoyenebiT, romelic saSualebas iZleva moxdes 

deteqtoris komponentebis aRwera C++ da misi monaTesave daprogramebis enebze [2]. 

ATLAS-is deteqtoris Geant4 geometriuli modelebi Seqmnilia Teoriuli naxazebis 
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mixedviT [3]. Sesabamisad, modelirebis algoriTmebi iZlevian realurisgan gansxvavebul 

monacemebs. 

saqarTvelos teqnikuri universitetis birTvuli inJineriis centrSi ganxorcielda 

ATLAS-is deteqtoris magnituri Reros geometriuli modelis gamokvleva. kvlevis 

mizani iyo geometriul aRwerebs Soris sxvaobis dadgena da maTi gaTvaliswineba ATLAS-

is simulaciis amocanebSi. 

2. SedarebiTi analizis meTodi 

birTvuli inJineriis centris mier damuSavebul iqna specialuri meTodi, romlis 

mixedviTac ganxorcielda ATLAS-is deteqtoris magnituri Reros geometriuli modelis 

gamokvleva [4]. 

analizisaTvis SerCeul iqna geometriuli modelirebis paketi  CATIA, Dassault 

System. meTodis mTavari idea mdgomareobs imaSi, rom CATIA gamoyenebulia rogorc 

SemakavSirebeli kvanZi sadac xorcieldeba sxvadasxva geometriuli aRwerebis 

urTierTSedareba (nax.1). meTodis pirvel etapze xorcieldeba ATLAS-is deteqtoris 

komponentis reproducireba CATIA-Si. reproducirebisaTvis saWiro monacemebi aiReba 

CDD (CERN Drawing Directory) 

monacemTa bazidan, sadac Senaxulia 

ATLAS-is deteqtoris sainJinro 

naxazebi da Smarteam sainJinro 

monacemTa bazidan, sadac Senaxulia 

ATLAS-is deteqtoris komponentis 3D 

modelebi [3,5]. Smarteam-sa da CDD 

gamoyenebiT CATIA-Si SesaZlebelia 

Seiqmnas mocemuli komponentis detalu-

ri geometriuli modeli. 

ATLAS-is deteqtoris komponen-

tebis daprogrameba xorcieldeba AGDD 

(ATLAS Generic Detector Description) 

programuli enis gamoyenebiT, romelic 

Seiqmna CERN-Si specialurad am mizni-

saTvis [6].  

Sesabamisad, meTodis momdevno etapze xorcieldeba AGDD programuli kodis 

momzadeba, risTvisac saWiro ricxviTi parametrebi aiReba CATIA-Si agebuli 

geometriidan. iqedan gamomdinare, rom sabolood komponentebma analizisaTvis Tavi unda 

moiyaros CATIA-Si, meTodis momdevno etapze xdeba AGDD-dan vrml (Virtual Reality 

Modeling Language) failis miReba VP1 (Virtual Point 1) programuli paketis saSualebiT, 

romelic Seiqmna 2007 wels specialurad ATLAS-is eqsperimentisaTvis [7]. VP1 aris 

dafiqsirebuli `droebiTi” nawilakebis vizualizatori, romelic warmoiqmneba 

elementaruli nawilakebis dajaxebisas. VP1-s gaaCnia instrumentebi (Tools), romelic 

SesaZleblobas iZleva ganxorcieldes ATLAS-is deteqtoris modelirebuli geometriis 

vizualizacia.  

Vrml modeli warmoadgens zedapirul geometrias (Surface Geometry), romelic 

Sedgeba poligonebis erTobliobisagan [8]. saqarTvelos teqnikuri universitetis 

AGDD/XML 

VP1 

vrml 

CATIA 

Blue Prints 3D Models 

CDD Smarteam 

nax.1. geometriuli modelirebis meTodi 
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birTvuli inJineriis centris mier damuSavebul iqna programuli aplikacia, romlic 

saSualebas iZleva VP1-dan miRebul iqnas zedapiruli geometria, Vrml failis saxiT. 

sabolood CATIA-Si Tavs iyris ori saxis geometriuli aRwera: CDD-sa da 

Smarteam-is gamoyenebiT reproducirebuli modeli da AGDD/XML-Si daprogramebuli 

modeli. Sedegad, SesaZlebelia ganxorcieldes maTi SedarebiTi analizi. 

SemuSavebuli meTodis mixedviT birTvuli inJineriis centris mier Sesrulda 

ATLAS-is magnituri Reros geometriuli modelis Semowmeba (nax.2). 

 
 

nax.2. ATLAS-is deteqtoris magnituri Reros  

geometriuli modeli 

 

amisaTvis SemuSavda specialuri meToduri gegma [4]: 

2.1 geometriuli modelis damuSaveba - magnituri Reros sainJinro modelis 

modificireba da detaluri geometriis Seqmna CATIA-s bazaze; 

2.2 magnituri Reros segmentacia da masis Tvisebebis gansazRvra; 

2.3 geometriuli aRwerebis SedarebiTi analizi. 

 

2.1 geometriuli modelis damuSaveba 

Tavdapirvelad ganxorcielda sainJinro bazaSi arsebuli modelis analizi 

sisruleze. analizma gviCvena, rom Smarteam-Si arsebuli magnituri Reros modeli 

Seicavda mxolod gare geometriis komponentebs, romelTac Signidan ar hqondaT Wrilebi. 

realurad magnituri Rero Sedgeba erTmaneTis SigniT ganTavsebuli komponentebis 

ramdenime fenisagan, amitom saWiro gaxda arsebuli magnituri  Reros gare geometriis 

modificireba da Siga geometriis detaluri modelis Seqmna (nax.3) amisaTvis gamoyenebul 

iqna 255 cali CDD naxazi. 

Sedegad, sainJinro models daemata Semdegi komponentebi: Termuli damcavi, 

Semkvreli Zelebi, Reros yalibi, xufebi, xviebi, Siga da gare miltuCebi, servisebi,  

sxvadasxva tipis WanWikebi da samagrebi.   
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nax.3. magnituri Reros SigTavsis geometriuli modeli 

 

2.2 magnituri Reros segmentacia da masis  

Tvisebebis gansazRvra 

momdevno etapze ganxorcielda magnituri Reros segmentacia da masis Tvisebebis 

gansazRvra. amisaTvis mTliani modeli daiyo e.w. komponentebad da TiToeuli maTganis 

moculobisa da simkvrivis mixedviT gaangariSebul iqna masa [9]. dayofa ganxorcielda 

komponentebis funqcionaluri daniSnulebiT da masalebis mixedviT: 

komponenti I 

am komponentSi gaerTianebul iqna magnituri Reros gare aRweris is nawilebi, 

romelTac gaaCnia erTnairi simkvrivis mqone masala (nax.2). esenia: solenoidis zeda 

Rero, qveda Rero, gverdebi da kuTxeebi. aseve gare miltuCebi da gare samagrebi. CDD-is 

naxazebis mixedviT ganisazRvra maTi simkvrive, CATIA-Si daTvlil iqna moculoba da 

masa. saerTo moculobam Seadgina V1=4.458 m3, simkvrive 8’000 kg/m3, xolo masam, 

M1=35.7 t. 

komponenti II 

magnituri Reros damxmare struqturis blokebi (nax.2) calke iqna gamoyofili. igi 

Sedgeba sxvadasxva masalis da, Sesabamisad, sxvadasxva simkvrivis obieqtisagan, amitom 

maTi masa da moculoba cal-calke iqna daTvlili. komponent II-Si Semavali obieqtebis 

saerTo moculoba V2=4.416 m3, simkvrive 2’650 kg/m3-sa da 8’000 kg/m3-s, xolo masa 

M2=12.3 t. 

komponenti III 

Semkvreli Zeli (nax.4), romlis gamoyofac moxda struqturidan rogorc komponenti 

IV, Sedgeba 8 sxvadasxva masalisa da simkvrivis mqone qvekomponentisagan. 
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sainJinro naxazebis mixedviT 

dadginda TiToeuli maTganis masala da 

simkvrive. struqturaSi gamoiyeneboda 

3 saxis masala Sesabamisi simkvriveebiT: 

titani-4’480 kg/m3, foladi-8’000 kg/m3 

da alumini-2’705 kg/m3. aseve 

daviTvaleT moculoba da masa. Sedegad, 

magnituri Reros struqturaSi 

Semavali 8 Semkvreli Zelis saerTo 

moculoba V3=0.5193 m3, xolo masa 

M3=2.9 t. 

komponenti IV 

magnituri Rerodan komponent IV-is saxiT gamoyofili iqna misi erT-erTi 

komponenti-Termuli damcavi. CDD-is 

naxazebis mixedviT dadginda aRniSnuli 

geometriis masala da Sesabamisad 

simkvrivec, romelic aRmoCnda 2’740 kg/m3-

is toli. aseve CATIA-Si analizis 

Sedegad gansazRvrul iqna moculoba 

V4=0.7517 m3. miRebuli informaciis 

gamoyenebiT daTvlil iqna masa, romelic 

aRmoCnda M4=2.3 t. 

 

 

komponenti V 

mexuTe komponentis qveS gaerTianda 2 qvekomponenti: Reros yalibi da xviebi. am 

komponentebis masala aris alumini, 2’650 kg/m3 simkvriviT. CATIA-Si Catarebuli 

analizis Sedegad maTi saerTo moculobaa V5=12.033 m3. mocemuli informaciis 

gamoyenebiT daTvlil iqna saerTo masa romelic aRmoCnda M5=31.9 t. 

 

komponenti VI 

magnituri Reros segmentaciis momdevno etapze ganxorcielebul iqna mokle da 

grZeli xufebis gaerTianeba komponent VI-is qveS. Sesabamisi CDD naxazebis analizis 

Sedegad maTi simkvriveebi aRmoCnda gansxvavebuli. grZeli xufis simkvrive iyo 2’660 

kg/m3, xolo mokle xufis ki 2’650 kg/m3. Semdeg daTvlil iqna moculoba da sabolood 

ganisazRvra masa. komponent VI-is saerTo moculoba aRmoCnda V6=1.898 m3 xolo masa 

M6=5 t. 

 

komponenti VII 

magnituri Reros segmentaciis bolo etapze servisebi, milis samagrebi da WanWikebi 

gaerTianebul iqna erTi komponentis qveS (nax.6). 

nax.5. Termuli damcavi 

nax.4. Semkvreli Zeli 
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nax.6. servisebi, milis samagrebi, damatebiTi  

samagrebi da WanWikebi 

 

VII komponentSi gaerTianebul primitivebs gaaCnda sxvadasxva saxis masala da 

simkvrive: foladi - 8’000 kg/m3, rkina - 8’000 kg/m3, sxvadasxva simkvrivis mqone alumini 

- 2’650 kg/m3, 2’670 kg/m3, 2’705 kg/m3, 2’810 kg/m3. Catarebuli analizis Sedegad mTliani 

VII komponentis moculobaa V7=0.59 m3, xolo masa M7=1.9 t. 

Sedegad, magnituri Reros saerTo moculobisTvis da masisTvis miRebul iqna 

Semdegi sidideebi:  

 

�∑ = �� +  �� + �� + �� + �� + �� + ��

= 4.458მ� + 4.416მ� + 0.5193მ� + 0.7517მ� + 12.033მ� + 1.898მ� + 0.59მ�

= 24.67მ� 

�∑ = �� + �� + �� + �� + �� + �� + ��

= 35.7ტ + 12.3ტ + 2.9ტ + 2.3ტ + 31.9ტ + 5ტ + 1.9ტ = 92ტ 

 

2.3. geometriuli aRwerebis SedarebiTi  

analizi 

CATIA-Si Seqmnili magnituri Reros detaluri modelis masis gaTvlis Semdeg 

ganxorcielda geometriuli aRwerebis SedarebiTi analizi [10]. amisaTvis modelirebuli 

magnituri Rero amoRebul iqna AGDD/XML-dan, romelic daiyo komponentebad CATIA-Si 

Seqmnili detaluri modelis Sesabamisad. momdevno etapze ganxorcielda TiToeuli 

maTganis masis gaTvla da Sedareba CATIA-Si Seqmnil Sesabamis geometriul modelTan. 

masis dasaTvlelad, iseve rogorc CATIA-Si agebuli modelis SemTxvevaSi, dadgenil iqna 

TiToeuli komponentis moculoba da simkvrive. moculobis dasaTvlelad gamoyenebul iqna 

CATIA, xolo simkvrivis gasarkvevad ki TviTon AGDD/XML-is kodi, sadac miTiTebuli 

iyo Tu romel komponents ra masala gaaCnda (cxr.1). 
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AGDD/XML-Si modelirebuli magnituri Reros gare geometria Sedgeboda sami 

primitivisagan (komponenti I, komponenti II da komponenti III). Sesabamisad, TiToeul 

maTgani Sedarebul iqna CATIA-Si agebuli Sesabamis modelTan da gansazRvrul iqna 

masaTa Soris sxvaoba (cxr.1).  

CATIA-sa da AGDD/XML-is magnituri Reros masaTa Soris sxvaoba.       cxr.1. 

 saxeli masala 
simkvrive 

(kg/m3) 

moculoba 

(m3) 

saerTo 

masa (t) 

sxvaoba 

(t) 

AGDD/XML komponenti  I rkina 7’870 3.887 30.6 
5.1 

CATIA komponenti  I rkina 8’000 4.458 35.7 

       

AGDD/XML komponenti II 
alumini/ 

rkina 
2’700/7’870 4.56 13.2 

-0.9 

CATIA komponenti II 
alumini/ 

rkina 
2’650/8’000 4.416 12.3 

       

AGDD/XML komponenti III alumini 2’700 0.42 1.1 

1.8 
CATIA komponenti III 

foladi/ 

titani/ 

alumini 

8’000/4’480/ 

2’705 
0.5193 2.9 

       

AGDD/XML komponenti IV alumini 2’700 13.138 35.5 

5.6 
CATIA 

komponenti IV alumini 2’740 0.7517 2.3 

komponenti V alumini 2’650 12.033 31.9 

komponenti VI alumini 2’660/2’650 1.898 5 

komponenti VII 
foladi/ 

rkina/ 
alumini 

8’000/8’000/ 
2’650 

0.59 1.9 

     
sul 

sxvaoba: 
11.6 

 

rac Seexeba Siga geometrias, romelic AGDD/XML-Si iyo modelirebuli, igi 

Sedgeboda mxolod erTi primitivisagan. amitom masTan Sedarebul iqna magnituri Reros 

detaluri geometriis Siga komponentebi: komponenti IV - Termuli damcavi, komponenti V - 

Reros yalibi da xviebi, komponenti VI - mokle da grZeli xufebi, komponenti VII - 

servisebi, milis samagrebi, damatebiTi samagrebi da WanWikebi (nax.2, cxr.1). 

sabolood, detaluri geometriis masa 11.6 t-iT meti aRmoCnda modelirebuli 

geometriis masaze. 

aRniSnuli Sedegebi orjer iqna wardgenili CERN-Si mowyobil samecniero 

ganxilvebSi, romelic Sedga ATLAS-is IT kvireulis farglebSi [11, 12]. rogorc ATLAS-

is simulaciis eqspertebma aRniSnes 11 t. sxvaoba warmoadgens mniSvnelovan uzustobas, 

romelsac SeiZleba gavlena hqondes mTlianad simulaciis Sedegebis adekvaturobaze. 
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amitom, gadawyda simulaciis paketebSi geometriuli modelebis modificireba. Sedegad, 

saqarTvelos teqnikuri universitetis birTvuli inJineriis jgufma moaxdina zemoT 

aRwerili magnituri Reros detaluri geometriuli modelis gamartiveba masisa da 

moculobis dacviT.  

moTxovna modelis gamartivebaze gamomdinareobs simulaciis, rogorc procesis 

warmadobidan. Semdgom amisa ki ganxorcielda gamartivebuli modelis kodireba XML 

formatSi, rogorc amas moiTxovs damuSavebuli meTodi (nax.1). 

Sedegad, ATLAS-is simulaciis jgufma Caatara simulaciis axali etapi 

modificirebuli geometriis gaTvaliswinebiT (nax.7-a).  

 

nax.7-a 

jgufis mier momzadebul teqnikur moxsenebaSi aRniSnulia, rom modificirebuli 

geometriis Sedegad mniSvnelovnad Semcirda sxvaoba realuri eqsperimentidan da 

modelirebidan miRebul monacemebs Soris [13].  

me-7-b naxazze naCvenebia simulaciis Sedegi, sadac TvalsaCinod Cans Termuli 

damcavi kvanZis mier Semotanili cvlileba. aRniSnuli kvanZi, rogorc zemoT iyo 

ganxiluli, warmoadgens magnituri Reros modificirebul geometriis erT-erT 

Semadgenel nawils. 

3. daskvna 

 

 damuSavebul iqna geometriuli modelirebis meTodi, romlis saSualebiTac 

SesaZlebelia ATLAS-is deteqtoris geometriuli modelebis gamokvleva;  

 meTodSi programuli paketis CATIA-s gamoyeneba saSualebas iZleva 

ganxorcielebul iqnas Teoriuli modelebisa da sainJinro monacemTa bazaSi 

arsebuli realuri modelebis urTierTSedareba; 
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 sainJinro bazaSi arsebuli magnituri Reros geometriuli modelis damuSavebam, 

CDD monacemTa bazaSi arsebuli naxazebis gamoyenebiT, SesaZlebeli gaxada 

Seqmniliyo magnituri Reros realurTan maqsimalurad miaxloebuli modeli; 

 SemuSavebuli meTodis gamoyenebiT ATLAS-is deteqtoris magnituri Reros 

geometriuli gamokvlevisas aRmoCenil iqna 11.6 t-iani sxvaoba; 

 aRmoCenili uzustobebis gaTvaliswinebam, ATLAS-is deteqtoris magnituri Reros 

geometriuli modelis ganaxlebisas, ganapiroba realuri eqsperimentidan da 

modelirebidan miRebul monacemTa Soris sxvaobis Semcireba. 
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COMPARE ANALYSIS OF GEOMETRIC DESCRIPTIONS OF COILS  

OF ATLAS DETECTOR 

Alexander Sharmazanashvili, Niko Tsutskiridze, Archil Surmava,  

Besik Kekelia 

Georgian Technical University 

Summary 

Simulation of physics experiments at CERN (European Organization for Nuclear research) is 

underway in parallel of real experiment. There are strict requirements to reach the adequacy of 

data coming from detectors and event’s generator. In most of cases there are discrepancies and 

there are several options from where they might be come. Differences may be caused by 

geometric inaccurateness of models. So, development of methods and tools for creation of precise 

geometry models of ATLAS Detector is actual task. For this purpose special method so called 

“Simulation Loop” has been developed. Simulation Loop permits to carry out investigation of 

various geometries and discover existing inaccuracies. Investigation of model of COIL geometry 

was carried out using Simulation Loop. As a result volumetric and weight inaccuracies was found. 

Received results were considered by simulation group at CERN. As a result discrepancies were 

reduced. 

 

СРАБЛИТЕЛЬЧОИЙ АНАЛИЗ ГЕОМЕТРИЧЕСКИХ ОПИСАНИЙ МАГНИТНЫХ 

КАТУШЕК ДЕТЕКТОРА АТЛАС 

Александр Шармазанашвили, Нико Цуцкиридзе, Арчил Сурмава,  

Бесик Кекелия 

Грузинский Технический Университет 

Резюме 

Европейская организация по ядерным исследованиям (ЦЕРН) параллельно реальным 

экспериментам, проводит процесс их моделирования. При этом,  данные, полученные 

экспериментальным путём и путём моделирования, обтличаются. Причины могут быть 

разные, но наиболее вероятным является точность геометрических моделей, применяемых 

при моделировании. В этой связи был разработан метод, позволяющий осуществлять 

исследование геометрических моделей и выявление неточностей. Этим методом 

исследована геометрическая модель магнитной катушки детектора АТЛАС. В результате 

были обнаружены значительные отклонения в обьёме и в весе. Полученные результаты 

были использованы группой моделирования в ЦЕРН, что в свою очередь, позволило 

сократить разность между экспериментальными данными и данными, полученными путём 

моделирования 
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UNMANNED GROUND VEHICLES MODELING AND CONTROL 

Meparishvili Badri,  Janelidze Gulnara 

Georgian Technical University  

Summary  

The main goal of the paper is elaboration of new approach based on artificial intelligence  

methods, particularly on concept of collective intelligence in respect to behavioral modeling, to 

physical or environmental risk monitor and assessment, to adaptive control of UGV team, 

including Unmanned Ground Vehicle (UGV) system for navigation in undefined condition in time 

of autonomous scouting missions, cooperatively environmental monitoring and performing 

different emergency-maintenance and military tasks in aggressive conditions or hostile 

environment. One of the newest branches of AI is field of Multi-agent systems (MAS), which are 

communities of problem-solving entities that can perceive and act upon their environments to 

achieve their individual goals as well as joint goals. Everywhere, where there is some group of 

alive or technical objects which should joint efforts to perform some work or to solve some task, 

there is a problem of group control. As an example of multi-agent systems we can consider 

particular case of an intellectual UGV team.  

Keywords: Unmanned ground vehicle. Collective intelligence. Entropy. 

1. Introduction 

Relevance of problems and Novelty of research. The key technologies, which  are based on 

the paradigm usually called Team Intelligence (SI), focus on collective  behaviors of UGV team, in 

which the system properties emerge from local interactions between elementary actions of single 

agents. Group control of reconfigurable UGV networks is fundamentally a difficult problem, 

which can be based on use of principles of evolutionary programming in a collective control 

within a studied area, allowing to lower computing complexity of the given task is offered.  

The use of Unmanned Ground Vehicles allows for cooperation, coordination, and tight or 

loose collaboration related to multiple missions. UAVs can provide a global perspective of the 

surrounding environment, obstacles, and possible threats, broadcasting goals, sub-goals and 

alterations to the overall mission of the team.  

Our approaches are emerging as a new engineering computational  paradigm, based on 

entropy and synergy of dynamic systems. If we consider complex system as an interactive, multi-

agent, heterogeneous chaotic system of a multidimensional, complicated hierarchic structure, then 

its modeling is a very complicated problem. This is conditioned by the existence of a human being 

as nonlinear and fuzzy factor, respectively with very high degree of freedom of behavior.  

The basic idea is that all the system use relate to groups of related entities. Any change or 

evolution of the system can be described as a transition from one state to another one, which is 

closely related with the changing of (increasing or decreasing) of entropy. In view of the aforesaid 

we introduced a new conception of entropy as an internal behavioral incompatibility (resistibility) 

or antagonism, certain contradiction between disoriented components behavioral vectors.  
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2. UGV’s behavior modeling and control in aggressive conditions  

or hostile environment. 

UGVs, are mostly supervised, autonomous ground vehicles which are purposed to perform 

military tasks in place of soldiers with minimizing the human oversight. These military UGVs are 

capable to work outdoors on a variety of grounds. UGVs are the successful combination of 

Artificial Intelligence, computer technology and advanced processor developments. The proposed 

paper  investigates the behavioral modeling of multi-UGV systems, especially the case of 

decentralized group control strategy, when each UGV defines its own vector of control singly 

with a glance of its own position, the state of environment, and the control actions of others 

UGVs, that is  UGV group make decision cooperatively. 

Swarm intelligence (PSO ) is a population-based method, a variant of evolutionary 

algorithms with moving towards the target rather than evolution, through the search space. In 

PSO algorithm, the problem solution emerges from the interactions among many simple 

individual agents called particles [1]. It’s easy to know that the canonical PSO model consists of a 

team of particles, which are initialized with a population of random candidate solutions. Each 

particle has a position represented by a position-vector ix  (i  is the index of the particle), and a 

velocity represented by a velocity-vector iv .  

The swarm is defined as a set:  NxxxX ,,, 21  , of N particles or individuals (candidate 

solutions), defined as: NiAxxxx T
iniii ,,2,1,),,,( 21    where   A is the searching space. 

The particles are assumed to move within the search space, A, iteratively. This is possible by 

adjusting their position using a proper position shift, called velocity, and denoted as:  

Nivvvv T
iniii ,,2,1,),,,( 21    

Velocity is also adapted iteratively to render particles capable of potentially visiting any 

region of A. If  t denotes the iteration counter, then the current position of the i-th  particle and 

its velocity will be henceforth denoted as )(txi  and )(tvi , respectively. Velocity is updated based 

on information obtained in previous steps of the algorithm.  

This is implemented in terms of a memory, where each particle can store the best position it 

has ever visited during its search. For this purpose, besides the team, X, which contains the 

current positions of the particles, PSO maintains also a memory set:  NPPPP ,,, 21   

which contains the best positions:  NiAPPPP T
iniii ,,2,1,),,,( 21    

ever visited by each particle. These dynamic parameters are defined as:  

))(())(()()1( 2211 txPrctxPrctvtv ijgjijijijij                              (1) 

)1()()1(  tvtxtx ijijij   njNi ,,2,1,,,2,1                      (2) 

where t stands for the iteration counter; 1r   and  2r  are random variables uniformly distributed 

within [0,1]; 1c , 2c  are weighting factors, also called the cognitive and social parameter, 

respectively.  

At each iteration, after the update and evaluation of particles, best positions are also 

updated. Thus, the new best position of  ix  at iteration t+1 is defined as follows: 
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There are some approaches to estimate the UGV team control that can be used to evaluate 

coherence of the multi-UGV system. Entropy, order, and average angular velocity metrics can be 

defined to measure the alignment, positional order and energy consumption of the group, 

respectively. The average forward velocity metric is also utilized as a secondary measure of the 

energy consumption, and is more convenient to use in some cases.  

Entropy-based metrics in UGV control. Entropy measures the positional disorder of the 

team. Entropy is used in a number of classical approaches to clustering, as a means to drive the 

clustering process. This metric is calculated by finding every possible cluster combination, finding 

Shannon’s information entropy of these clusters and then sum them up.  

Several approaches in metrics are directly applicable to the problem of team clustering. 

They include the entropy (S) measures as the positional disorder of the swarm. It is calculated by 

finding every possible cluster via changing the maximum distance (h) between the position 

vectors of UGVs in a same cluster. Shannon’s information entropy H(h) of a cluster with a 

maximum distance h is defined as [2]. 

                                                  



K

k
kk PPlH

1
2 )(log)(                                                     (4) 

where kP is the proportion of the individuals in the k-th  cluster and M is the number of clusters 

for a given h. The rate of change of the entropy (dS/dt) is considered as metrics. These entropy 

values are integrated over all possible h’s ranging from 0 to ∞ to find the total entropy (S):   

            



0

)( dllHS                                                           (5) 

The angular order. The order (coherence or synergy) measures the angular order of the 

sensors.  

                                                  



M

k

i ke
M

t
1

1
)(                                               (6) 

where M  is the number of sensors in the cluster and k is the heading of the k-th sensor at time t. 

Team order can be estimated by the value between 0 and 1 and is calculated by collecting the 

heading value of the distributed sensors. When the group in an ordered state, the order parameter 

approaches to 1, and inversely, when the group is unaligned, the system is in a disordered state 

and the order parameter is close to 0.  

The swarm velocity as metrics. This metric, which is the average velocity of the geometric 

center of the team during the whole course of its motion, can be calculated by dividing the 

displacement of the geometric center of the team by the duration of flocking.    





N

i
is tV

N
tV

1

)(
1

)(


                                                         (7) 

This approach is based on vector algebraic addition of the velocity-vectors )(ti


 of mobile UGVs 

at time t. Metric of whole UGV group in time t can be measured as:  
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3. Collective Behavior Modeling 

One of the main sources for the emerging theory of physical team systems is groups of 

interacting autonomous UGVs in engineering. We discuss collective UGVs, where researcher have 

attempted to think up ways to let UGVs cooperate with each other. A very concrete physical 

application area of collective intelligence is collective UGVs. Generally there are two control 

strategies (a centralized one and a decentralized one) dedicated for  two different types of the 

behavior. In centralized strategies, there exists a single agent that controls the UGVs [3].  

This section presents a formalization of the group control problems complexity estimation. 

The state of  integrated  system “UGV group - Environment” is a tuple [4]. 

                                           )(),(),(),()( tAtTtEttS                                           (10) 

where there is a group  of N  mobile UGVs iR ),1( Ni   functioned  in environment  Е.  

We can define the complete group of UGVs  under study as the vector-function: 

                                                     ))(),...,(),(()( 21 tttft NR RRR .                                     (11) 

where N is the number of UGVs. 

The condition of iR UGV in point of time t can be described by the vector:  

T
n trtrtrtR

i
)](),...,(),([)( 21 , 

The elements of vector )(tRi  are represented by the values of parameters (reserve of energy 

resources, linear or angular velocity and acceleration, coordinates of position, angles of 

orientations such as course, turn,  trim difference  and etc.) of UGVs condition iR  at time t.   

The condition of environment around the UGV iR  in point of time t can be described 

by the vector:              

                          T
n tetetet

i
)](),...,(),([)( 21E                                           (12) 

 

and the condition of environment for all group of UGVs is determined by the vector-function: 

 

                                                            
))(),...,(),(()( 21 tttft NE EEEE 

                  (13) 

where the elements )(tiE  are the values of parameters of environment measured by UGV-

sensors. 

The set of target tasks Т, emerged under the influence of the environment, can be 

decomposed on some subtasks M:  

                                                                       ],...,,[ 21 MTTTT                                                    (14) 

where each subtask lT  ),1( Ml   has its own coefficient of priority lk  of performance.  
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In addition, there is certain weight coefficient or estimation of effectiveness ild  between 

every pair of subtask lT  ),1( Ml   and  UGV iR  ),1( Ni  .  

In every point of time t[0, tf]  the executing control  action (or control response)  for each 

UGV iR  ),1( Ni   we can formulate  as  



M

l
lillii ckdtA

1
,,)(                                    (15) 

with some constraints on control: 



N

l
li Nic

1
, ,1,1                                       (16)  

                                                



N

i
li Mlc

1
, ,1,1                  ,0lk          0, lic                      (17)   

and where                                 
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



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  robot  ,1
,

othervise

ltask choosed iif
c li

                                               (18)                                     

The total executing control  action for UGV group will be    

 



N

i
i tAtA

1

)()(                                                                 (19)   

The main problem  of group control consists in determination such control parameters iA  

for UGVs iR  on interval  ],[ 0 ftt , where 0t  – initial point of time or before functioning of 

group  and ft  – final moment of functioning of group , when the extremum of functional (1), 

estimating the quality of group control ,  will be realized 

                                             OptimumdttAtttFtS
ft

t

 
0

)(),(),(,)( E   (20) 

with respect the following conditions (that the states of environment, UGV system and  control 

actions must belong to set of admissible states):  

}{)}({)( EtEtE p   

}{)}({)(  tt p  

}{)}({)( AtAtA p   

For the case of decentralized group control strategy, each UGV )(tiR defines its own vector 

of control singly with a glance of its own position, the state of environment )(tiE , and the control 

actions of others UGVs   

))()...,(),(),...,(()( 111 tAtAtAtAftA Niiai                                (21) 

making sure the extremum of functional (13).  

In conclusion we can add, that collective control is always decentralized.  

As mentioned above, in the case of decentralized group control strategy, the main target 

task can be decomposed on some subtasks, which are as a main goal for UGV group.  

                                                   ))(),...,(),(()( 21 tststsftS Ns                                            (22) 

Each UGV )(tiR defines its own vector of control action, when the given extremum of 

functional will be realized. From viewpoint of multi-objective or vector optimization , we can 

note, that this kind of problems can be resolved successfully using Artificial Intelligence 

techniques.  
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In the case of Artificial Neural Network method application, we are required to calculate 

the estimation of  the weight coefficients of the neural synapses )(twi  each UGV iR as [5]:  
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1
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

                                        (23) 

A sigmoidal neuron computes an output value according to:  

                                           
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And finally we introduce  the formulation of entropy, an application of Shannon’s 

information entropy metric to UGV groups that provides a quantitative measure of UGV group 

collective behavior. 
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4. Conclusion 

This work is motivated by the idea of collective behavioral modeling, to physical or 

environmental risk monitor and assessment, to adaptive control of UGV team, including 

Unmanned Ground Vehicle (UGV) system for navigation in undefined condition in time of 

autonomous scouting missions, cooperatively environmental monitoring and performing different 

emergency-maintenance and military tasks in aggressive conditions or hostile environment.We 

have discussed different kind of metrics to robotic groups behavior. We defined some number of 

metrics such as order and entropy, which will help us in evaluation of performance of the 

swarming behavior. We discuss also collective UGVs, where researcher have attempted to think 

up ways to let UGVs cooperate with each other. 
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upiloto miwiszeda transportis modelireba  

da marTva 

badri mefariSvili, gulnara janeliZe 

saqarTvelos teqnikuri universiteti 

reziume 

statiis mTavari mizania socialuri sistemebis koleqtiur qcevebTan dakavSirebuli 

axali samecniero midgomebis SemuSaveba. miuxedavad imisa, rom mravalmiznobrivi 

evoluciuri algoriTmebi, gadawyvetilebis miRebis Tanamedrove procedurebi efuZneba 

multi-agentur modelirebis meTodebs, Cven mier SemuSavebuli midgomebi SeiZleba 

ganvixiloT rogorc axali sainJinro gamoTvliTi paradigma, romelic  emyareba 

dinamikuri sistemebisaTvis damaxasiaTebel entropiisa da sinergiis cnebebs. Tu 

ganvixilavT rTul sistemas rogorc interaqtiul, multi-agentur heterogenul qaotur 

sistemas mravalganzomilebiani, rTuli ierarqiuli struqturiT, maSin misi modelireba 

warmoadgens urTules problemas. es ganpirobebulia adamianis, rogorc arawrfivi da 

aramkafio faqtoris, arsebobiT, rac Sesabamisad dakavSirebulia socialuri sistemebis 

qcevis Tavisuflebis metad maRal xarisxTan.  

 

МОДЕЛИРОВАНИЕ И УПРАВЛЕНИЕ БЕСПИЛОТНОГО  

НАЗЕМНОГО ТРАНСПОРТА 

Мепаришвили Б., Джанелидзе Г. 

Грузинский Технический Университет 

Резюме 

Основной целью статьи является разработка новых научных подходов, связанных  с 

коллективным поведением социальных систем. Несмотря на то, что многоцелевые 

эволюционные алгоритмы, а также современные процедуры принятия решений 

основываются на методе мульти-агентного моделирования, разработанные нами подходы 

можно рассмотреть как новую парадигму, основанную на понятиях энтропии и синергии. 

Если рассмотреть сложные систем в виде интерактивных, мульти-агентных, гетерогенных 

систем со сложной, многоразмерной, иерархической структурой, то их моделирование 

представляет собой сложнейшую  задачу. Это обусловлено присутствием человека, как 

нелинейного и нечеткого фактора, что соответстенно связано с высокой степенью свободы 

поведения социальных систем.  
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monacemTa blokis daSifvris 

arastandartuli simetriuli kriptoalgoriTmi 

vasil kuciava, ana kuciava, giorgi gogolaZe 

saqarTvelos teqnikuri universiteti     

reziume 

 ganxilulia  monacemTa blokis daSifvris arastandartuli simetriuli kriptogra-

fiuli algoriTmi, romelSic gamoiyeneba damSifravi saidumlo gasaRebis mniSvnelobis 

miRebisa da daSifvris proceduris ganmaxorcielebeli originaluri meTodi. SemTxveviTi 

mniSvnelobebis mqone saidumlo gasaRebi, romelic Sedgeba mimdevrobiT dawerili didi 

raodenobis aTobiTi cifrebisgan, formirdeba kanonieri momxmareblebis mier programulad 

algoriTmSi moyvanili garkveuli procedurebis Sesrulebis Sedegad da misi mniSvneloba 

ucnobia momsaxure personalisaTvis. algoriTmiT SesaZlebelia aTobiTi sistemiT war-

modgenili ASCII an EBCDIC kodis nebismieri raodenobis simboloebisagan Sedgenili Ria 

teqstis daSifvra. korporaciuli qselis kavSiris xazSi ar gadaicema daSifvris pro-

cedurebSi monawile arc  erTi parametriს namdvili mniSvneloba.  warmodgenili algoriT-

mi gamoirCeva kriptomedegobiT da maRali swrafqmedebiT.   

sakvanZo sityvebi: simetriuli algoriTmi. eileris funqciis mniSvneloba. saidumlo 

gasaRebi. kriptomedegoba. swrafqmedeba. 

 

1. Sesavali 

 korporaciul qselebSi CarTul kanonier momxmareblebs Soris gadacemuli infor-

maciis konfidencialobis uzrunvelsayofad gamoiyeneba rogorc simetriuli (magaliTad: 

DES, IDEA,  RC2, RC5, MD4, MD5  da sxv.),MMise asimetriuli (RSA kriptosistema, el-

gamalis daSifvris sqema da sxv.) sistemebi. amasTan, simetriul sistemebSi saidumlo 

gasaRebis formireba SesaZlebelia ganxorcieldes difi-helmanis algoriTmiT. A 

aqve unda aRiniSnos, rom:  

DES, IDEA da maTi msgavsi algoriTmebis `gatexva” SesaZlebelia damSifravi gasaRebis 

yvela mniSvnelobis srulad gadarCevis gziT. cxadia, rom rac ufro didia gasaRebis 

sigrZe, miT ufro Znelia yvela SesaZlebeli variantis gadarCeva. Tanamedrove etapze 

bazarze gamoCnda FPGA  da  ASIC mikrosqemebi, romlebsac SeuZliaT gasaRebis mniSvnelo-

bebis gadarCeva wamSi, Sesabamisad, 30 da 200 milioni variantis siCqariT. amasTan am 

mikrosqemebis Rirebuleba Seadgens ramdenime aTeul dolars. didi biujetis (10 milion 

dolaramde) mqone korporaciebs SeuZliaT DES algoriTmis, romlis gasaRebis yvela 
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mniSvnelobaTa raodenoba 256–is tolia, “gatexva” FPGA  da  ASIC mikrosqemebis gamo-

yenebiT 13 saaTSi, xolo super egm-is saSualebiT ki 6 wuTSi [1]. amis gamo DES 

standartis magivrad gamoiyeneba AES standarti, romlis saidumlo gasaRebis sigrZea 

128, 192 an 256 biti, xolo dasaSifri blokis ki 128 biti. 

 RSA kriptosistemis kriptomedegobis uzrunvelsayofad aucilebelia erTmaneTisgan 

sagrZnoblad gansxvavebuli da erTi da imave sigrZis (aranakleb 512 biti) ori martivi 

ricxvis gamoyeneba. aseTi didi ricxvebis SemTxvevaSi sagrZnoblad rTuldeba daSifvrisa 

da gaSifvris procedurebi.   

 difi-helmanis algoriTmis susti adgilia “ man-the-meddle” tipis Seteva. Tu 

mowinaaRmdeges SeuZlia ganaxorcielos aqtiuri Seteva, e.i. aqvs saSualeba ara marto 

daiWiros Setyobineba, aramed Secvalos kidec sxva SetyobinebiT, mas SeuZlia miitacos 

qselSi CarTuli ori momxmareblis Ria gasaRebebi, Seqmnas Ria da daxuruli  gasaRebebis 

sakuTari wyvili da gaugzavnos TiToeul monawiles Tavisi Ria gasaRebi. amis Semdeg 

yoveli monawile gamoTvlis gasaRebs, romelic saerTo iqneba mowinaaRmdegesTan da ara 

sxva monawilesTan. gamoTvliTi teqnologiebis ganviTarebam uaxloes momavalSi SeiZleba 

miaRwios iseT dones, rom SesaZlebeli gaxdes AES standartis gatexvac.  

 zemoaRniSnulidan gamomdinare mizanSewonilad CavTvaleT korporaciul qselebSi 

gadacemuli informaciis konfidencialobis SesanarCuneblad iseTi simetriuli algo-

riTmis SemuSaveba, romelic muSaobs gacilebiT didi gasaRebiT, ar saWiroebs kavSiris 

xazSi daSifvrisa da gaSifvris procedurebSi uSualod monawile arc erTi parametris 

mniSvnelobis gadacemas  da amasTan gamoirCeva maRali kriptomedegobiT.  

   

2.  ZiriTadi nawili  

2.1. damSifravi saidumlo gasaRebis dasaformirebeli algoriTmi 

korporaciuli qselis ori momxmareblidan (pirobiTad  A da B), Tu A warmoadgens 

informaciis gadamcems, xolo B ki mimRebs, maSin B agzavnis A –sTan ori didi P0 da Q0 

martivi ricxvebis namravls N0=P0⋅Q0. OamasTan, P0 da Q0 martivi ricxvebis SemTxveviTi 

arCeva xdeba martivi ricxvebis bazidan (momsaxure personalma ar icis arCeuli ricxvebis 

mniSvnelobebi).  

A momxmarebeli N0  ricxvidan aRadgens P0 da Q0 ricxvebs (P0 ≥Q0). am ricxvebis 

mniSvnelobebis codna uzrunvelyofs A da B momxmareblebis paralelur muSaobas erTi 

da imave algoriTmiT saidumlo gasaRebis misaRebad. kerZod: 

1.  gamoiTvleba eileris funqciis mniSvneloba  φ�(N�) = (P� − 1) ⋅ (Q� − 1);  
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2. ganisazRvreba P0  da Q0 ricxvebis erTeulovan TanrigSi ganTavsebuli a da � 

cifrebisagan Sedgenili (�, �) wyvili. cxadia, rom � ∊ {1,3,7,9} da � ∊ {1,3,7,9}; 

3. gamoiTvleba: K = ��(��)���10     da T =  ��(��)���15   mniSvnelobebi, sadac K da 

T arauaryofiTi mTeli ricxvebia.  

 pirvel cxrilSi ganTavsebuli martivi ricxvebis daboloebebis Teqvsmeti varianti-

sgan {1,1; 1,3; 1,7; 1,9;  3,1; 3,3; 3,7; 3,9;  7,1; 7,3; 7,7; 7,9;  9,1; 9,3; 9,7; 9,9} Sedgenili xuTi 

gansxvavebuli qvejgufidan (qvejgufebis raodenoba 16!–is tolia) SeirCeva erT-erTi 

qvejgufi  me-3 punqtSi gamoTvlili ��(��)���10    Sedegis mixedviT. radgan eileris 

funqciis mniSvneloba luwi ricxvia, amitom K-s  gamoTvlisas  miiReba 0,2,4,6 da 8 

ricxvebidan erT-erTi, xolo T miiRebs erT-erT mniSvnelobas [0;14] Sualedidan. K da T 

ricxvebiT xdeba matricaSi svetisa da striqonis  nomrebis gansazRvra. striqonis 

SerCevisas (�, �) wyvilis  Sesabamisi kombinacia droebiT gadadis qvejgufis bolo me-15 

striqonSi gameorebis gamosaricxad. svetisa da striqonis gadakveTaze ganTavsebuli 

wyvili warmoadgens martivi ricxvebis daboloebebis axal (c,d) wyvils. 

cxr.1  

 � = 0 � = 2 � = � � = � � = � 

� = 0 3,1 1,3 9,9 9,1 1,7 

� = 1 7,9 3,7 1,1 1,3 9,9 

� = 2 1,7 1,9 7,3 3,7 7,7 

� = 3 9,3 3,9 3,9 1,9 3,3 

� = 4 7,1 7,3 7,7 9,7 3,1 

� = 5 3,7 9,3 3,1 7,9 7,3 

� = 6 1,9 1,1 7,9 7,1 9,3 

� = 7 9,7 1,7 1,7 3,9 1,1 

� = 8 1,3 9,9 9,3 7,3 7,9 

� = 9 9,1 7,7 7,1 9,3 1,9 

� = 10 3,3 3,3 3,7 1,1 3,9 

� = 11 9,9 3,1 1,9 1,7 9,1 

� = 12 1,1 9,7 9,7 9,9 1,3 

� = 13 7,3 9,1 1,3 7,7 3,7 

� = 14 3,9 7,9 9,1 3,3 7,1 

15 7,7 7,1 3,3 3,1 9,7 
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vTqvaT:  N� = 2881; P� = 67;  Q� = 43; (a, b) → (7,3);   

φ�(N�) = (P� − 1) ⋅ (Q� − 1) = 66 ⋅ 42 = 2772; 

K = φ�(N�)mod10 = 2772(mod 10) ≡ 2;      T = φ�(N�)mod15 = 2772(mod 15) ≡ 12. 

e.i.  SeirCeva me-2 qvejgufis da me-12 striqonSi (me-13  striqoni xdeba  me-12 striqoni, 

radgan meoTxe striqoni gadadis boloSi) ganTavsebuli (c,d) wyvili, romelic aris (9,1). 

5. ganisazRvreba axali martivi  P� da Q� ricxvebi Semdegi TanafardobebiT: 

 P� = P� + c− a + 10α da  Q� = Q� + d − b + 10α, sadac α∊N da icvleba erTidan zemoT 

manam, sanam TiToeuli ricxvi ar gaxdeba martivi. ganxiluli magaliTis SemTxvevaSi:   P� =

P� + c− a + 10α = 67 + 9 − 7 + 10α = 69 + 10α, roca α = 1, maSin P� = 79 da es ricxvi 

martivia; Q� = Q� + d − b + 10α = 43 + 1 − 3 + 10α = 41 + 10α, roca α = 2, maSin Q� = 61 

da es ricxvi martivia.  

6. gamoiTvleba N� =  P� ⋅ Q�   da    φ�(N�) = ( P� − 1) ⋅ (Q� − 1). 

am eqvsi punqtis Sesrulebis Sedegad miiReba N1, φ�(N�),  P1, Q1, K1  da T1     mniSvnelobebi.  

 zemoT aRwerili procedurebis kidev orjer gameorebiT (wina ciklSi gamoTvlili 

P  da Q warmoadgenen Semdegi ciklis sawyiss monacemebs) miiReba N2, N3, φ�(N�), φ�(N�), 

P2, P3, Q2  da  Q3 mniSvnelobebi. N, �(N), P da  Q Sedegebis mixedviT gamoiTvleba erTsaxela 

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

Sedegebis mixedviT Seivseba me-2 cxrili da TiToeuls mieniWeba aTobiTi nomeri.  

cxr.2 

# � # �(�) # � # � 

1 �� 12 �� 23 �� 34 �� 

2 �� 13 �� 24 �� 35 �� 

3 �� 14 �� 25 �� 36 �� 

4 �� ∙ �� 15 �� ∙ �� 26 �� ∙ �� 37 �� ∙ �� 

5 �� ∙ �� 16 �� ∙ �� 27 �� ∙ �� 38 �� ∙ �� 

6 �� ∙ �� 17 �� ∙ �� 28 �� ∙ �� 39 �� ∙ �� 

7 �� + �� 18 �� + �� 29 �� + �� 40 �� + �� 

8 �� + �� 19 �� + �� 30 �� + �� 41 �� + �� 

9 �� + �� 20 �� + �� 31 �� + �� 42 �� + �� 

10 �� ∙ �� ∙ �� 21 �� ∙ �� ∙ �� 32 �� ∙ �� ∙ �� 43 �� ∙ �� ∙ �� 

11 �� + �� + �� 22 �� + �� + �� 33 �� + �� + �� 44 �� + �� + �� 

am ukanasknelSi ganTavsebuli 44 Sedegidan xdeba damSifravi saidumlo gasaRebis 

SemadgenlobaSi monawile monacemebis arCeva me-3 cxrilis da K-s mniSvnelobis mixedviT. 
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cxrilis TiToeul striqonSi ganTavsebulia 9 monacemi (erTi Sedegi monawileobs 

orjer). maTi gamomsaxveli nomrebis SemTxveviTi ganawilebiT damSifravi saidumlo 

gasaRebi Seicavs 27 monacems,Ee.i. sam striqons. Ppirveli striqoni airCeva K1 -is, meore 

K2 -is, xolo mesame K3 -is mniSvnelobis mixedviT (K mniSvnelobidan gamomdinare 

SesaZlebelia moxdes striqonebis gameoreba). Aam 45 monacemSi Semavali aTobiTi cifrebi 

ganTavsdeba erTmaneTis gverdiT marcxnidan marjvniv. cxadia, rom am cifrebis raodenoba 

damokidebulia sawyisi martivi ricxvebis Tanrigebisa da gamoTvlebis Sedegad miRebuli 

Sedegebis Tanrigebis raodenobaze. 

cxr.3 

K gasaRebis  mimdevrobis SemadgenlobaSi monawile monacebi 

K=0 16 21 33 1 11 37 41 7 25 

K=2 27 42 2 19 23 31 36 8 12 

K=4 13 26 32 3 17 22 43 6 38 

K=6 34 4 18 24 39 9 44 15 29 

K=8 20 10 28 40 5 30 25 14 35 

2.2. daSifvris procedura 

 dasaSifri Ria teqstis monacemebi warmoadgens ASCII an EBCDIC kodSi Semaval 

simboloebs, asaxuls aTobiTi sistemis Sesabamisi nomrebiT. qvemoT  naCvenebia ASCII 

kodis cxrili.  

                                                     cxr.4  

D
e
c
im
a
l 

V
a
lu
e
 

D
e
c
im
a
l 

V
a
lu
e
 

D
e
c
im
a
l 

V
a
lu
e
 

D
e
c
im
a
l 

V
a
lu
e
 

D
e
c
im
a
l 

V
a
lu
e
 

D
e
c
im
a
l 

V
a
lu
e
 

D
e
c
im
a
l 

V
a
lu
e
 

D
e
c
im
a
l 

V
a
lu
e
 

 000  NUL  016  DLE  032  SP  048  0  064  @  080  P  096  `  112  p 

 001  SOH  017  DC1  033  !  049  1  065  A  081  Q  097  a  113  q 

 002  STX  018  DC2  034  "  050  2  066  B  082  R  098  b  114  r 

 003  ETX  019  DC3  035  #  051  3  067  C  083  S  099  c  115  s 

 004  EOT  020  DC4  036  $  052  4  068  D  084  T  100  d  116  t 

 005  ENQ  021  NAK  037  %  053  5  069  E  085  U  101  e  117  u 

 006  ACK  022  SYN  038  &  054  6  070  F  086  V  102  f  118  v 

 007  BEL  023  ETB  039  '  055  7  071  G  087  W  103  g  119  w 

 008  BS  024  CAN  040  (  056  8  072  H  088  X  104  h  120  x 

 009  HT  025  EM  041  )  057  9  073  I  089  Y  105  i  121  y 

 010  LF  026  SUB  042  *  058  :  074  J  090  Z  106  j  122  z 

 011  VT  027  ESC  043  +  059  ;  075  K  091  [  107  k  123  { 

 012  FF  028  FS  044  ,  060  <  076  L  092  \  108  l  124  | 

 013  CR  029  GS  045  -  061  =  077  M  093  ]  109  m  125  } 

 014  SO  030  RS  046  .  062  >  078  N  094  ^  110  n  126  ~ 

 015  SI  031  US  047  /  063  ?  079  O  095  _  111  o  127  DEL 
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 TiToeuli simbolo gamosaxulia samTanriga aTobiTi ricxviT (magaliTad, 5-053, W-

087, w-119, %-037 da a.S.). Ria teqstis daSifvrisas masSi Semavali simboloebis 

Sesabamisi AaTobiTi cifrebis mimdevrobis qveS ganTavsdeba formirebuli saidumlo 

gasaRebis cifrebis mimdevroba da Sesruldeba marcxnidan marjvniv sam-sami cifriT 

gamosaxuli jgufebis Sekreba moduliT 128 (ASCII kodisTvis) an moduliT 256 (EBCDIC 

kodisTvis).  

Tu saidumlo gasaRebis cifrebis raodenoba araa samis jeradi ricxvi, maSin bolo 

jgufi gauqmdeba. ganvixiloT magaliTi. vTqvaT, dasaSifri teqstia ASCII kodiT 

warmodgenili CENTRAL, saidumlo gasaRebis mimdevrobaa 923241305441003123846 da 

modulis mniSvneloba 128.  

 

C E N T R A L  

067 069 078 084 082 065 076 Ria teqsti 

+        

923 241 305 441 003 123 846 saidumlo gasaRebi 

990 310 383 525 085 188 922 jami 

094 054 127 013 085 060 026 Sifrteqsti 

^ 6 ۵ (cr) U < (eof) simbolo ASCII kodiT 

        

rodesac Ria teqstSi Semavali aTobiTi cifrebis raodenoba aRemateba saidumlo 

gasaRebSi Semavali cifrebis raodenobas, maSin xdeba gasaRebis Tanmimdevrobis gameoreba. 

daSifvris Sedegad miRebuli Sifrteqsti aTobiTi cifrebis mimdevrobis saxiT gadaicema 

mimRebisaken (ganxiluli magaliTis SemTxvevaSi gadaicema 094054127013085060026).    

 

2.3. gaSifvris procedura 

 

 gadamcemidan gadmocemuli Sifrteqstis miRebis Semdeg mimRebi am mimdevrobis qveS 

ganaTavsebs saidumlo gasaRebis mimdevrobas, dayofs am mimdevrobebs marcxnidan marjvniv 

samcifrian jgufebad da Seasrulebs gamoklebas imave moduliT (Sifrteqsts akldeba 

gasaRebi). G 

gamoklebis Sedegad  uaryofiTi ricxvis miRebisas xdeba modulis mniSvnelobis 

mimateba. magaliTad, 094054127013085060026 Sifrteqstis miRebisas xdeba: 
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094 054 127 013 085 060 026 Sifrteqsti 

-        

923 241 305 441 003 123 846 saidumlo gasaRebi 

-829 -187 -178 -428 082 -063 -820 sxvaoba 

-061 -059 -050 -044 082 -063 -052 mod(128) 

067 069 078 084 082 065 076 Ria teqsti 

C E N T R A L  

   

rodesac SifrteqstSi Semavali aTobiTi cifrebis raodenoba aRemateba saidumlo 

gasaRebSi Semavali cifrebis raodenobas, maSin xdeba gasaRebis Tanmimdevrobis gameoreba. 

 1-eli da me-3 cxrilebi algoriTmis saidumlo gasaRebebia da maTi Semadgenloba 

cnobili unda iyos mxolod korporaciul qselSi CarTuli kanonieri momxmareblebi-

saTvis. algoriTmis kriptomedegobis gasazrdelad mizanSewonilia am cxrilebis 

Semadgenlobis cvlileba drois garkveuli periodis gasvlis Semdeg. 

 

3. daskvna  

 Cvens mier SemuSavebul algoriTms aqvs Semdegi Rirsebebi: algoriTmis pro-

cedurebSi monawile nebismieri parametris mniSvneloba ucnobia momsaxure personali-

saTvis; korporaciuli qselis arakanonier momxmarebels SeuZlia algoriTmis sawyisi 

monacemis (ori didi martivi ricxvis namravlis) mopoveba, magram am monacemiT igi ver 

SeZlebs gaSifvris saidumlo gasaRebis gamocnobas; damSifravi gasaRebi warmoadgens  

programulad gamoTvlil SemTxveviT arCeul 27 monacemis mimdevrobiT gaerTianebas da igi 

Seicavs winaswar gaurkveveli raodenobis aTobiTi cifrebis mimdevrobas (cifrebis 

raodenoba damokidebulia gamoTvlili  44 monacemidan  TiToeulis Tanrigebis raodeno-

baze); am algoriTmiT SesaZlebelia monacemTa ufro didi sigrZis blokebis daSifvra, 

vidre arsebuli simetriuli kriptoalgoriTmebiT (AES standartis gamoyenebisas erT 

ciklSi iSifreba 16 simbolo, xolo am algoriTmiT 30 simboloze meti). 
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NONSTANDARD BLOCK-STRUCTURED SYMMETRICAL  

CRYPTO ALGORITHM 

Vasil Kusiava, Ana Kutsiava, Giorge Gogoladze 

Georgian Technical University 

Summary 

          The paper describes nonstandard block-structured symmetrical crypto algorithm for data 

encoding, where original method of generating and encoding procedure for the value of the secret 

key is used. The secret key with the random value is the multiplicity of serial decimal digits.  This 

key is formed as a result of performing certain procedures entailed in the algorithm by the legal 

subscribers of the corporate network and its value is not known by service personnel. This 

algorithm enables to encode open text composed from any number of symbols presented by 

decimal system of ASCII or EBCDIC code. None of the real values of the parameters used in 

encoding procedures are transmitted through connection line of the corporate network. Presented 

algorithms is characterized by high crypto durability and speed.  

НЕСТАНДАРТНЫЙ БЛОЧНЫЙ  СИМЕТРИЧНЫЙ КРИРТОАЛГОРИТМ ДЛЯ 

ШИФРОВАНИЯ ДАННЫХ 

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

Грузинский Технический Университет 

Резюме  

             Рассмотрен  нестандартный блочный  симетричный криптографический алгоритм,  в 

котором для  получения  значения секретного ключа и для осуществления процедур  

шифрования используется оригинальный метод. Секретный  ключ со случайным значением 

представляет собой множество десятичных цифр, прописанных последовательно. Этот ключ 

формируется законными абонентами корпоративной сети программно, после выполнения 

определенных процедур, приведенных в алгоритме, и его значение неизвестно 

обслуживающему персоналу. При помощи алгоритма возможно шифрование открытого 

текста, состоящего из произвольного множества символов кода  ASCII или  EBCDIC, 

представленных в десятичной системе. Действительные значения ни одного параметра, 

применяемого в процедурах шифрования не передаются по линиям связи корпоративной 

сети. Предложенный алгоритм характеризуется высокой криптостойкостью и быстрым 

действием 
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variaciuli amocanebi ganawilebulparametrebian  

ekonomikur sistemebSi 

nodar narimanaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

 ganxilulia martivi Caketili ekonomikuri sistemis ganawilebulparametrebiani 

maTematikuri modeli. variaciuli principis safuZvelze formulirebulia fasis 

gansazRvrisa da maqsimaluri mogebis miRebis amocanebi. naCvenebia dasmuli amocanis 

amoxsnis gzebi sabazro pirobebis gaTvaliswinebiT, ris safuZvelzec SemuSavebulia 

rekomendaciebi dagegmvis optimaluri strategiis SesarCevad. 

sakvanZo sityvebi: ekonomikuri sistemebi. ganawilebulparametrebiani modeli. 

variaciuli amocana. optimaluri strategia. 

1. Sesavali 

dReisaTvis kargadaa cnobili ganawilebulparametrebiani maTematikuri modelebi, 

romlebic warmatebiT gamoiyeneba sxvadasxva fizikuri bunebis mqone teqnikuri sistemebis 

marTvaSi. samarTavi sidideebi am sistemebSi iseTi universaluri fizikuri parametrebia, 

rogoricaa temperatura, koncentracia, deformacia, rxeva da sxva. 

xSirad aseTi procesebis maTematikuri aRwera xdeba uwyveti Tavmoyril-

parametrebiani modelebis formiT, rac procesis erTgvari idealizaciaa [1,2]. amasTan 

erTad nivTierebaTa an zemoqmedebaTa araerTgvarovnebis gamo SesaZlebelia siTburi an 

difuziuri procesi mkacrad uwyvetad ar mimdinareobdes, magram rogorc gamocdileba 

gviCvenebs, diskretuli ganawileba SeiZleba maRali sizustiT Canacvldes uwyveti 

miaxloebiT an Caiweros zRvruli integro-diferencialuri gantolebebis saxiT [1,2]. 

procesebis aseTi xedva saSualebas iZleva ganawilebulparametrebiani modelebi 

warmatebiT gamoviyenoT arafizikuri bunebis, magaliTad ekonomikuri, sabanko-safinanso, 

biologiuri da sxva saxis procesebis modelirebisa da marTvisaTvis. 

qvemoT naCvenebia ganawilebulparametrebiani modelebis gamoyenebis SesaZlebloba 

mravalproduqtiani warmoebis ekonomikuri sistemis wonasworuli mdgomareobis 

aRwerisaTvis, rac saSualebas aZlevs mewarmes gamoimuSavos optimaluri strategia 

maqsimaluri mogebis misaRebad. 

2. ZiriTadi nawili 

ganvixiloT warmoebisa da moxmarebis martivi Caketili modeli [2,3]. vTqvaT 

warmoebis romelime dargSi gvaqvs sawarmoTa n simravle, romelTagan TiToeuli uSvebs 

erTi dasaxelebis produqts. warmoebuli produqtebis simravle aRvniSnoT x-iT da 

cxadia 0xn. x produqtis momxmarebelTa raodenoba aRvniSnoT m-iT da yovel 

momxmarebels mivaniWoT konkretuli y nomeri:  

y=y(x); 0ym                                                   (1) 

vgulisxmobT, rom urTierToba warmoebasa da moxmarebas Soris regulirdeba bazris 

meSveobiT. davuSvaT, rom bazarze damyarda fasebis garkveuli c(x) ganawileba. amasTan 

yovel y momxmarebels aqvs garkveuli s(y) Semosavali, romlic SeiZleba daxarjos c(x) 

fasad x produqtis SesaZenad. aRvniSnoT p(x,y)-iT x produqtis raodenoba, romelsac 
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namdvilad SeiZens y momxmarebeli, maSin p(x,y) SegviZlia ganvixiloT rogorc x cvladis 

funqcia fiqsirebuli y mniSvnelobisTvis, sadac y[o;m], maSin p(x,y)=py(x). p(x,y) 

ganawilebis gansazRvrisaTvis davuSvaT, rom yoveli y momxmarebeli produqciis SeZenisas 

eyrdnoba sargeblianobis raRac Q(py(x)) kriteriums, anu cdilobs moaxdinos Q(py(x)) 

funqcionalis maqsimizacia p(y) Semosavlisa da c(x) sabazro fasis pirobebSi. maSin 

SeiZleba CavTvaloT, rom TiToeuli momxmarebeli cdilobs gadawyvitos Semdegi saxis 

variaciuli amocana: 

�(��(�))→���

�(�)�∫ �(�)��(�)����,								�����
�
�

�																			            (2)  

aseTi tipis variaciuli amocana SiZleba amoixsnas lagranJis meTodis gamoyenebiT 

[4]. amoxsnisaTvis saWiroa iseTi λ(y) mamravlis arseboba, rom 

F(x, y) = 	� ���(�)� − λ(y)� c(x)p(

�

�

��)��																																										(3) 

funqcionalma miiRos minimaluri mniSvneloba. 

sargeblianobis kriteriumis erT-erTi yvelaze cnobili formaa kvadratuli 

integraluri gadaxra y momxmareblis realur momarebasa da idealur moxmarebas Soris: 

	� ���(�)� = �(

�

�

��(�) − ��
∗(�))��� → ���,					0 ≤ � ≤ �																											(4) 

sadac ��
∗(�)-iT aRniSnulia y momxmareblis moxmarebis idealuri ganawileba. cxadia, rom 

(4)-s minimizaciisaTvis sasurvelia Sesruldes piroba: ��
∗(�) = ��(�), 0 ≤ � ≤ �; 				0 ≤

� ≤ �				(5)		Tumca es piroba ver sruldeba S(y) Semosavlebze realuri SezRudvebis 

arsebobis gamo, magram yoveli momxmarebeli miiswrafis Seamciros ��
∗(�) − ��(�) sxvaoba. 

 (4)-e kriteriumiT moTxovnis optimaluri ganawileba lagranJis mixedviT SeiZleba 

Semdegnairad CavweroT: 

��
∗(�) − ��(�) = ,							0 ≤ � ≤ �																																																				(6) 

SevitanoT (6) gamosaxuleba (2)-Si Semaval gantolebaSi, miviRebT: 

S(y) = � c(x)(p�
* (x)-

�

�

	�(�)�(�)��;																																															(7) 

saidanac lagranJis �(�) mamravlis gansazRvrisaTvis miviRebT: 

λ(y) = ���(�)(��
∗(�)�� −

�

�

	�(�)� /� ��(�)��

�

�

;																																			(8) 

fasebis normirebis pirobebSi: �(�) = ��(�), � > 0, SeiZleba	CavTvaloT:	 ∫ ��(�)��
�

�
= 1, 

maSin Semosavlebis optimaluri ganawileba individualuri y momxmareblisaTvis miiRebs 

saxes: 

p�(x) = ��
∗(�) − �� �(�)��

∗(�)�� −

�

�

�(�)� �(�)																																			(9) 

��(�)��
∗(�)�� = �∗(�)

�

�

																																																								(10) 
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sadac �∗(�)-iT aRniSnulia Semosavlis is raodenoba, romelic saWiroa y momxmareblis 

idealuri moTxovnilebis dasakmayofileblad. maSin (9) gantoleba miiRebs saxes: 

p�(x) = ��
∗(�) − ��∗(�) − �(�)��(�),					0 ≤ � ≤ �,				0 ≤ � ≤ �,																					(11) 

moTxovnis p(x) funqciis misaRebad movaxdinoT (11)-is marjvena mxaris y cvladiT 

integreba [0; m] integralSi: 

� ��(�)�� =

�

�

� ��
∗(�)��

�

�

− �(�)���∗(�) − �(�)���

�

�

;																										(12) 

SevitanoT aRniSvnebi: 

�(�) = � ��(�)��;

�

�

		 	��(�) = � ��
∗(�)��;

�

�

					�∗ − � = �,																								(13) 

maSin (12) gantoleba Semdegnairad gadaiwereba: 

�(�) = 	��(�) − ��(�),							� ≥ 0																																																	(14) 

(14)-e formulaSi  	��(�) – Seesabameba im fulad Tanxas, romelic aucilebelia 

momxmarebelTa sazogadoebisaTvis, rom man 

sruliad daikmayofilos moTxovnilebebi x 

produqtze mocemuli c(x) Rirebulebis pirobebSi, 

�-koeficienti ki aRniSnavs deficits idealur 

moTxovnasa da realur dakmayofilebas Soris. me-

(14) gantoleba wrfivia da �-koeficientis 

sxvadasxva mniSvnelobisaTvis aqvs 1-el naxazze 

naCvenebi saxe.  

miRebuli Sedegebi saSualebas iZleva 

gadavwyvitoT ramdenime praqtikulad saintereso 

amocana: 

1.  Tu cnobilia x produqtiT miRebuli realuri da idealuri moxmarebis 

maCveneblebi, SesaZlebelia ganvsazRvroT am produqtis fasi: 

c(x)=
1

ε
(	p�(x)-p(x))									(15) 

xolo x produqtis warmoebiT miRebuli D(x) Semosavali SeiZleba Semdegnairad Sevafasod: 

�(�) = �(�)�(�) =
�(�)

�
(	�∗(�) − �(�)) = −

1

�
���(�) + 	�∗(�)�(�)�																	(16) 

2. Semosavlis maqsimaluri mniSvnelobis 

misaRebad (16)-e kvadratuli funqciis analizis 

safuZvelze advilad vRebulobT (ix. nax. 2) 

S(x)���=S�p�(x)�=S�
1

2
	p*(x)�=

1

4ε
	p*

�
(x)								(17) 

 

Tu (17)-e Sedegs avsaxavT (15)-e wrfivi 

funqciis grafikze, saWiro iqneba grafikis iseTi 

M wertilis moZebna, rom ODMN marTkuTxedis 

farTobi iyos maqsimaluri (nax.3).  
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advili saCvenebelia, rom optimalur M wertils 		p(x)=0,5	p*(x) mniSvneloba 

Seesabameba. 

 

 

 

 

 

 

 

 

 

3. daskvna 

 zemoT formulirebuli amocanis SezRudvebis pirobebis gaTvaliswinebiT SeiZleba 

gavakeToT daskvna: x saxeobis produqciis realizaciiT maqsimaluri mogebis 

(Semosavlebis) misaRebad saWiroa misi warmoeba ganvsazRvroT produqciaze idealuri 

moTxovnis mniSvnelobis naxevriT. 
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VARIATIONAL PROBLEMS IN ECONOMIC SYSTEMS WITH  

DISTRIBUTED PARAMETERS 

Narimanashvili Nodar 

Georgian Technical University 

Summary 

 Mathematical model of simple, closed economic system with distributed parameters is 

considered. On the basis of variation principle the problem of price determination and maximal profit 

is formulated. The techniques of solution of this problem are shown considering market conditions and 

recommendations are given for selection of optimal strategy of planning.  

 

ВАРИАЦИОНЫЕ ЗАДАЧИ В ЭКОНОМИЧЕСКИХ СИСТЕМАХ С 

РАСПРЕДЕЛЕННЫМИ ПАРАМЕТРАМИ 

Нариманашвили Н. 

Грузинский Tхнический Университет 

Резюме 

 Рассмотрена простая замкнутая модель распределенной экономической системы. На 

основе вариационного принципа сформулированы задачы определения цены и получения 

максимальной прибыли. С учетом рыночных условий, показаны пути решения задач и 

выработаны рекомендаций по выбору оптимальной стратегии планирования. 
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ВЫЧИСЛЕНИЕ ПОКАЗАТЕЛЯ ХЕРСТА ДЛЯ ДИНАМИКИ  

СТОИМОСТИ КОМПАНИИ 

Нана Биченова 

Грузинский Технический Университет 

Резюме 

 

Описывается алгоритм R/S анализа для временных рядов данных стоимости 

компании. Этот метод, для общих данных был предложен в работах Гарольда Херста. 

Метод позволяет определить, является ли временной ряд случайным или персистентным, 

то есть обладающим долговременной памятью. К временным рядам биржевых котировок 

применяется алгоритм R/S анализа и делается вывод об их персистентном характере. Это 

важнейший фактор, когда мы исследуем такие явления, как, например, курс акций или 

валют, для которых явная неэффективность гауссовых подходов подтверждена 

многочисленными исследованиями.  

Ключевые слова: R/S анализ.Показатель Херста. 

 

1. Вычисление показателя Херста для динамики  

стоимости компании 

 

Формула R/S позволяет определить для различных периодов времени, будет ли 

размах большим или меньшим того, какого можно ожидать в случае, когда каждый 

отдельный элемент исходных данных не зависим от предыдущего. Если разброс 

отличается от ожидаемого, то важна точная последовательность данных: череда 

прибыльных или убыточных моментов смещает экстремальные значения дальше, чем в 

случае их возникновения по чистой случайности [1]. 

Для определения уровнястохастичности ценовых рядов используют так 

называемый показатель Херста. 

Расчет показателя Херста можно произвести по следующей формуле: 
�

�
= (��)� , откуда                                                          1) 

� =
���(�/�)

���(��)
 ,  где                                                           (2)       

� - показатель Херста; 

� -среднеквадратичное отклонение ряда наблюдений x; 

� – число периодов наблюдений; 

� - заданная константа, положительное число. 

 

� = �
�

�
∑ (��
�
��� − �ср)

� , где                                                (3) 

�ср - среднее арифметическое ряда наблюдений � за� периодов 

�ср =
�

�
∑ ��
�
���                                                                (4) 
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Размах накопленного отклонения R является наиболее важным элементом формулы 

расчета показателя Херста. В общем виде его вычисляют следующим способом: 

� = ��������(��) −��������(��) ,                                           (5) 

где  �� - накопленное отклонение ряда �  от среднего �ср: 

�� = ∑ (�� − �ср)
�
���                                                              (6)        

Из формулы расчета показателя Херста видно, что на его рост влияют: 

 увеличение размаха колебаний R;  

 уменьшение среднеквадратичного отклонения S;  

 уменьшение количества наблюдений N.  

При небольшом количестве наблюдений N показатель Херста имеет склонность 

даже на случайных рядах оценивать их как персистентные (обладающие трендами). 

Имеются три различных классификации для различных показателей Херста: 

при 0 <H< 0,5 – антиперсистентный временной ряд, тоесть ряд, при котором 

происходит так называемый "возврат к среднему": если система растет в какой-то период, 

то в следующий период надо ожидать спада. Если вчера шло снижение цен, то завтра 

надо ждать их повышения. Чем ближе Н к нулю, тем устойчивее эти колебания. Но таких 

процессов в реальности очень мало.Антиперсистентный временной 

рядназывают«розовым шумом».  

Н=0.5 – временной ряд стохастичен. Такой процесс называют «белым шумом». 

0,5 <H< 1 – персистентный временной ряд (эти процессы еще называют «черным 

шумом») и это трендоустойчивые ряды.Временной ряд характеризуется эффектом 

долговременной памяти. Если ряд начал возрастать, ждите, что он будет возрастать и 

дальше, если он убывает сегодня, завтра тоже будет убывать [2]. Трендоустойчивость тем 

больше, чем ближе Н к 1, потому что чем больше корреляция между процессами, тем 

более одинаково они себя ведут. Чем ближе Н к 0,5, тем более зашумленный и менее 

выраженный тренд получается на выходе. 

2. R/S-анализ стоимости предприятия 

Вооруженные теорией, проведем теперь R/S-анализ стоимости предприятия. 

Все 1089 значений стоимости предприятия за период с 1 января 2013 по 31 марта 2015 

года разбиты сначала на интервалы по 31 значение, потом 59, 90, 120, 211, 364, 571,724, 

814. (табл.1) [3].  

табл.1вычисление нормированного размаха для разных периодов 

Количество периодов N R/S 

31 44,31465 

59 32.7492 

90 87.2051 

120 92.77679 

 211  79.87487 
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364 264.9 

571 263.0746 

724 239.516 

814 362.0972 

 

Если функцию (R/S)n = f(n) построить в логарифмических координатах по обеим 

осям (рис. 1), то решение уравнения (7) относительно с и Н находится с помощью 

линейной аппроксимации (метода наименьших квадратов), так что с – расстояние, 

отсекаемое прямой на оси y, а Н – угол наклона прямой к оси х. 

 

рис.1. R/S анализ стоимости предприятия 

На рис.1 нанесены точки, полученные моделированием и степенная линия тренда, 

построенная в программе Excel. Показатель Херста H=0.688, что означает персистентный 

временной ряд. 

3. Заключение 

Показатель Херста можно использовать в качестве меры волатильности рядов 

данных. Эдгар Петерс[1] в своей книге «Хаос и порядок на рынках капитала» указывает на 

то, что при анализе риска ценной бумаги [можно добавить «и риска другого финансового 

инструмента»] предпочтительнее использовать не стандартное отклонение, а 

фрактальную размерность.  

Стандартное отклонение хорошо характеризует изменчивость случайных рядов. И 

если относиться к рынку как к случайному процессу, то в этом случае применение 

стандартного отклонения в качестве главной характеристики величины риска вполне 

оправданно. Однако если принять, что рынки не случайны, а хаотичны, то фрактальная 

размерность как мера нелинейности движения цены подходит гораздо лучше. Данный 

факт открывает исследователям широкое поле для применения показателя Херста, 

например, при расчете цен опционов. 
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CALCULATION OF HURST EXPONENT FOR DYNAMICS OF COST  

OF THE COMPANY 

Bichenovi Nana 

Georgian Technical Univercity 

Summary 

The paper describes an algorithm for a new statistical method - R/S analysis described by 

Harold Hurst. Given method allows to determine whether the time series is random or 

persistent, that is, whether it has a long-term memory. The algorithm of R/S analysis is used for 

the time series of stock prices; the conclusion about the nature of their persistence is drawn. It 

is the most important factor when we examine such phenomena as, for example, the stock 

exchange or currency, for which a clear fallacy of Gaussian approach is confirmed by numerous 

studies. 

 

herstis maCveneblis gamoTvla kompaniis fasis  

dinamikisaTvis 

nana biCenovi 

saqarTvelos teqnikuri universiteti 

reziume 

naSromSi mocemulia droiTi mwkrivebis R/S analizis algoriTmi kompaniis fasis 

cvlilebis monacemebisaTvis. droiTi mwkrivebis analizis zogadi meTodi SemuSavebul 

iqna garoldherstis mier. es meTodi gvaZlevs saSualebas ganvsazRvroT, iqneba Tu ara 

droiTi mwkrivi SemTxveviTi an persistentuli, anu, eqneba Tu ara adgili xangrZliv 

mexsierebas. droiTi sabirJo kvotirebebis mimarT gamoiyeneba R/S analizis algoriTmi 

da keTdeba daskvna maT persistentul xasiaTze. R/S analizi warmoadgens mTavar 

faqtors, rodesac vikvlevT iseT movlenebs, rogoricaa aqciaTa an valutis kursi, 

romelTaTvisac gausis midgomis araefeqturoba dasabuTebulia mravali mkvlevaris 

mier. 
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aqciebis SerCeva horstis maCveneblis gamoyenebiT da 

safondo bazris fraqtaluri analizi 

laSa gurgeniZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia safondo aqciebis prognozirebadobis Sefaseba horstis maCveneblis 

gamoyenebiT.horstis maCvenebeli bazirebulia gamoyenebiTi maTematikis ramdenime dargze,  

rogorebicaa fraqtaluri da qaosis Teoriebi, speqtraluri analizi, rac  saSualebas 

gvaZlevs SevafasoT Tu ramdenad prognozirebadia safondo birJis fasiani qaRaldebis 

fasi. statiaSi gadawyvetilia fasiani qaRaldebis Sefasebis praqtikuli magaliTi, 

romlisTvisac gamoyenebulia VTB bankis aqciebis prognozirebadobis Sefaseba. 

sakvanZo sityva: fasiani qaRaldebi. safondo birJa. horstis maCvenebeli. 

1. Sesavali 

aqciebis SerCeva da misi CarTva sainvesticio portfelSi aris erTerTi mTavari 

amocana portfelis marTvisas. warmatebuli marTvis garantia aris aqciebis SerCeva 

aucilebeli sainvesticio maCvenebliT. arsebobs sxvadasxva gansxvavebuli modeli da 

aqciebis SerCevis meTodi: CAPM modelze dafuZnebiT, saSualo SemosavlebiT, kompaniis 

finansuri angariSebis mixedviT, makroekonomikuri faqtorebis Seswavlisa da teqnikuri 

analizis safuZvelze, regresiuli modelebi, neironuli qselebi da a.S. 

rogorc wesi, nebismieri aqciis Sefaseba xdeba momavalSi miRebuli Semosavlebis 

da riskebis gaTvaliswinebiT. es midgoma ukve gaxda klasikuri. momavalSi Semosavlianobis 

prognozorebisaTvis investorebi iyeneben sxvadasxva prognozirebis modelebs. riskebis 

SefasebisaTvis iyeneben standartul gadaxrebs. magram samwuxarod, sabazro aqtivebis 

fasebi ubralo modelebiT ar aRiwereba  da dReisaTvis ar arsebobs modeli, romelic 

srulad asaxavs safondo bazars. aqciebis Semosavlianobis aRweris dros, normaluri 

ganawilebis gamoyenebisas ar aris SesaZlebeli aisaxos bazris is efeqtebi rogoricaa 

„mZime kudebi“ da maRali eqscesebi. aqciebis SerCevisas, aucilebelia ufro adekvaturi 

parametrebis SemoReba. 

2. ZiriTadi nawili 

mandelbrotis mier iqna SeniSnuli, rom aqciebis fasebis grafiks aqvs wiladuri 

ganzomilebebi iseTive, rogoric aqvs fraqtalur rigs. aqedan Seiqmna hipoTeza imis 

Sesaxeb, rom fasiani rigebic aris fraqtaluri da aqvT fraqtaluri rigis Tvisebebi. 

 fraqtaluri geometriis meSveobiT fasiani rigis analizi saSualebas gvaZlevs 

sxvadasxvanairad SevxedoT safondo bazars. 

fasiani rigis stoqasturobis gansazRvrisaTvis iyeneben egreTwodebul horstis 

(Hurst) maCvenebels. 

horstis maCvenebeli treiders saSualebas aZlevs ori mTavari daxasiaTeba miiRos 

fasiani rigis Sesaxeb.  

jer erTi, „bazris mexsiereba“ moZraobis inertulobis Sefasebisas. bazris 

mexsiereba  moicavs retrospeqtruli monacemebis siRrmes, romlebic gavlenas axdens 
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mimdinare fasebis formirebaSi. unda aRvniSnoT, rom bazris mexsierebis analizisas, 

klasikuri statistikiT, iyeneben avtokorelaciur funqcias.  

meore ki - horstis maCvenebeli aris mdgradi, Seicavs minimalurs Sesaswavl 

masalas, mTavari ki aris is, rom SeuZlia drois rigis identifikacia. 

horstis maCvenebeli saSualebas gvaZlevs gavaanalizoT droiTi rigebi maTi 

mniSvnelobebis saSualebiT: Tu, is iRebs Semdeg mniSvnelobebs 0<H<0.5 maSin mwkrivi aris 

antipersistentuli drois rigi, anu rigi, romlisTvisac ufro mosalodnelia wina 

mimarTulebis cvla. es procesebi ufro damaxasiaTe-belia turbulenturi efeqtisaTvis. 

H=0,5 - drois rigi stoqasturia. aseT proces uwodeben „TeTr xmaurs“. 

0,5<H<1 - persistentuli drois rigi(aseve uwodeben „Sav xmaurs“), anu 

mimarTulebis rigi, romlisTvisac azri aqvs treidings. aseTi rigebi SeiniSneba swored 

finansur bazarze. 

3. horstis maCveneblis praqtikuli  

gamoyeneba 

horstis maCvenebeli investors saSualebas aZlevs saTanado informacias finansur 

aqtivebis xasiaTis Sesaxeb. horstis maCveneblis gamoyeneba aqciebis SerCevisas saSualebas 

gvaZlevs Tavidan moviSoroT araefeqturi aqciebi. aqciebis standartuli kriteriumis 

SerCevasTan erTad, saSualo Semosavlianobaze dayrdnobiT da standartul gadaxrebTan 

SevafasoT aqciebi horstis fraqtaluri maCveneblis saSualebiT. aseTi meTodiT Cven 

SevaerTebT aqtivebis Sefasebis klasikur parametrebs da horstis maCveneblebs. 

horstis maCveneblis gaangariSebisaTvis visargebloT saofise programiT MS EXCEL. 

horstis maCvenebeli gamoisaxeba formuliT: 

 

sadac 

σ- aqciis Semosavlebis standartuli gadaxraa; 

Т- drosi periodi; 

�- sabazro droiTi periodi; 

Н- horstis maCvenebeli.  

pirvelad aucilebelia miviRoT aqciebis kotorebis statistika. aviRoT VTB bankis 

(VTBR) aqciebis 3 wliani statistika, romelic vaWrobs  birJaze. kotireba aRebulia 

2012 wlis 1 aprilidan. 2015 wlis 1 aprilamde. 

Semdeg aucilebelia SevitanoT monacemebi. 60 wuTi, yoveldRiuri, kvireuli da 

Tviuri kotirebiT. cxrilSi da gamoviTvaloT maTi Semosavlebi. miviReT 6777 saaTobrivi 

kotireba, 753 dRiuri, 156 kvireuli da 37 Tviuri kotireba. amis Semdgom gamoviTvaloT 

am rigisSemosavlebi formuliT = (B3-B2)/B2 analogiurad sxva rigebisaTvisac. 

saerTo suraTi warmodgenilia 1-el naxazze. 
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nax.1. 

Semdeg aucilebelia vipovoT Semosavlebis standartuli gadaxrebi xvadasxva drois 

rigebisaTvis. is gamoiTvleba formulebiT =STDEV(C3:C6778), Sedegi warmodgenilia me-2 

naxazze. 

 

nax.2 

STDEV svetSi gamoTvlilia sxvadasxva droiTi taimfreimis Sesabamisi standartuli 

gadaxra. „taimfreimis“ svetSi mdebareobs droebiTi diapazonis sigrZeebi: saaTobrivi, 

dRiuri, sakvirao da Tviuri. svetSi ln_STDEV gamoTvlilia naturaluri logariTmebi, 

romlebic gadaxrilia standartulisgan, xolo ln_T svetSi Sesabamisad taimfreimis 

naturaluri logariTmebi. naturaluri logariTmebis gamosaTvleli formula Semdegia 

=LN(L2) da =LN(M2). 

yvela aucilebeli parametris gaangariSebis Semdeg gamoviTvliT horstis parametrs. 

amisTvis vipovoT wrfivi regresiis koeficienti aqciebis Semosavlebis logariTmul 

gadaxrasa da taimfreimis logariTmebs Soris. qvemoT moyvanilia regresiis wrfivi 

grafiki 1. 

 

Nnax.3 
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wrfivi regresiis koeficienti aris swored horstis maCvenebeli. Cven SemTxvevaSi 

is tolia 0,86. rac Seesabameba persistentul rigis maCvenebels.anu es aqciebi 

damaxasiaTebelia trendirebisaTvis. 

4. daskvna 

 horstis maCvenebeli saSualebas gvaZlevs ganvasazRvroT iseTi aucilebeli Tviseba 

fasiani qaRaldebisa rogoricaa trendireba. es maCvenebeli aris universaluri da 

gamoiyeneba nebismieri droiTi rigisTvis, ucnobi ganawilebis drosac (magalTad fasiani 

rigis ganawilebisas). yovelive es mas xdis Seucvlel instrumentad aqciebis analizisas. 

romlisTvisac damaxasiaTebelia Zlier arawrfivoba, maRali eqscesebi da „mZime kudebi“. 

yvela SesaZlo situaciis aRwera bazarze nirmaluri ganawilebis gziT moiTxovs 

finansuri  marTvelisagan gamoiyenos axali, ufro efeqturi da universaluri meTodebi 

fasiani qaRaldebis marTvis safondo bazarze. 

Lliteratura: 

1. http://www.bearcave.com/misl/misl_tech/wavelets/hurst/ 

2. Jason k. (2012). Stock Market Investing. 

 

PICKING UP STOCK SHARES BY MEANS OF HURST EXPONENT AND  

FRACTAL ANALYSIS OF THE STOCK MARKET 

Lasha Gurgenidze 

Georgian Technical University 

Summary 

This article describes estimation of  stock shares within Hurst exponent. It gives us 

opportunity to define the value of stock shares. The Hurst exponent occurs in several areas of 

applied mathematics, including fractals and chaos theory, spectral analysis. A practical example of 

estimation stock shares is solved in this article. We use VTB bank stock shares  to prove this. 

 

ВЫБОР АКЦИИ С ИСПОЛЬЗОВАНИЕМ ПОКАЗАТЕЛЯ ХЁРСТА 

ФРАКТАЛЬНЫЙ АНАЛИЗ ФОНДОВОГО РЫНКА 

Гургенидзе Л. 

Грузинский Технический Университет 

Резюме 

Рассматривается оценка прогнозируемости цен фондовых акций при помощи 

показателя Херста. Показатель Херста онован на применении  методов нескольких областей 

прикладной математики, в том числе теории фракталов, теории хаоса и спектрального 

анализа, что дает возможность более обоснованно оценить прогнозируемость фондовых 

ценных бумаг. В статье приведен практический пример расчета прогнозируемости акции 

ВТБ банка. 

 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

50 

 

saswavlo procesis marTvaSi eleqtronuli saSualebebis  

gamoyenebis zogierTi aspeqti 

levan imnaiSvili, zaza macaberiZe, naTia kirkitaZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganixileba umaRlesi ganaTlebis sistemis obieqtebze, rogorebicaa saxelmwifo da 

didi masStabis kerZo universitetebi, saswavlo procesis organizaciis problemebi da 

maTi gadawyvetis gzebi Tanamedrove informaciuli teqnologiebis safuZvelze. 

SemuSavebulia aseTi saxis universitetebis saswavlo procesis menejmentis 

avtomatizaciis aspeqtebi. saswavlo procesi marTvis avtomatizaciis mizniT dayofilia 

sam etapad. TiToeul etapze gamoyofilia avtomatizaciis TvalsazrisiT perspeqtiuli 

sferoebi.  gansakuTrebiT yuradReba aris gamaxvilebuli saswavlo cxrilebis formirebis 

sistemur sakiTxebze. gaanalizebulia saswavlo procesis marTvaSi kompiuteruli 

teqnologiebis gamoyenebis dadebiTi da uaryofiTi momentebi. naCvenebia, rom ukve 

danergili avtomatizebuli sistemebi aumjobeseben saswavlo procesis raodenobriv da 

xarisxobriv maCveneblebs.   

sakvanZo sityvebi. saswavlo procesi. marTva. kompiuteruli teqnologiebi.  

1. Sesavali 

didi masStabebis umaRlesi saswavlebeli rTuli organizaciuli sistemaa. 

Sesabamisad rTulia misi marTvac da moiTxovs did adamianur da materialur resursebs. 

aseTi umaRlesi saswavleblis marTvas kidev ufro arTulebs  dRevandeli „dinamikuri 

yofa“, roca reformis procesSi myofi ganaTlebis sistemis gaumjosebis mizniT xSirad 

icvleba Sesabamisi kanonebi, kononqvemdebare aqtebi, normatiuli dokumentebi da a.S. 

amdenad, dReisaTis ukve warmoudgenelia saswavlo procesis marTva avtomatizaciis 

gareSe [1]. maStabur umaRles saswavlebelSi saswavlo procesis marTvis avtomatizacia 

rTuli teqnikuri amocana da organizaciuli procesia. amitom winamdebare statiaSi 

SevexebiT amocanis dasmis da realizaciis mxolod zogierT aspeqts. 

2. saswavlo procesis marTvis  

sirTule 

saswavlo procesis marTvis sirTule, pirvel rigSi, mdgomareobs imaSi, rom 

marTvis xarisxis Sefaseba da saswavlo gegmebis koreqtireba, akademiuri datvirTvebis 

ganawileba, saswavlo cxrilebis Secvla SesaZlebelia mxolod swavlebis garkveuli 

ciklis (semestri, saswavlo weli da a.S.) damTavrebis Semdeg. aseT marTvas ewodeba 

asinqronuli, gansxvavebiT obieqtis nebismier momentSi moqmedebiT marTvisagan, romelic 

aris sinqronuli marTva [2].   

obieqtis moqmedebis koreqcia sinqronuli marTvis dros xorcieldeba marTviTi 

zemoqmedebis Sedegad, xolo asinqronuli marTvis dros xdeba garkveuli operaciebis 

SerCeva da maTi Tanmimdevrobis gansazRvra, romlebmac unda migviyvanos garkveul 

miznamde, im Sefasebidan gamomdinare, romelic dadgeba procesis morigi etapis 

damTavrebis Semdgom. 

saswavlo procesi, rogorc obieqtebis droSi urTierTqmedebis sistema, SeiZleba 

aRwerili iqnas obieqtebis minimum oTxi jgufiT: pedagogebi, akademiuri  jgufebi 
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(studentebi), saswavlo kursebi da auditoriebi, romlebic garkveuli miznis miRwevis 

mizniT asruleben garkveul teqnologiur process, romelic Tavis mxriv aRwerilia 

winaswar mocemuli saswavlo gegmiT. vinaidan aRniSnuli jgufebis raodenobrivi 

Semadgenloba SeiZleba aRwevdes solidurs, marTvis optimaluri variantis scenaris Zieba 

da povna garkveuli kriteriumebis erTobliobiT, friad Sromatevadi procesia da 

„xeliT“ damuSavebis pirobebSi ver iZleva sasurvel Sedegs. 

saswavlo procesi, obieqtebis marTvis TvalsazrisiT SezRuduli resursebis 

pirobebSi, SeiZleba dayofili iqnas sam ZiriTad etapad. 

pirveli etapi aris dagegmvis etapi, romelic SeiZleba dayofili iqnas or ZiriTad 

nawilad: studentTa Sefasebebis sistemis SemuSaveba, romelic emsaxureba studentTa 

saswavlo procesisadmi motivirebis zrdas, akademiuri  datvirTvis dagegmva, e.i. 

akademiur jgufebSi mecadineobebis mimagreba konkretul pedagogze da aS. procesis 

warmarTvis dagegmva: mecadineobebis droSi ganawileba (saswavlo cxrilebis Sedgena) da 

studentebze da pedagogebze miwodeba, studentTa Sefasebebis droSi uzrunvelyofa, 

pedagogTa Semadgenlobis mier saswavlo procesis warmarTvis uzrunvelyofa da aRricxva. 

meore etapze mimdinareobs saswavlo procesis Sesruleba. am etapis farglebSi 

SesaZlebelia adgili qondes gadaxrebs pedagogTa kontigentis sawyisi mdgomareobidan, 

saauditorio fondidan, akademiuri jgufebidan. am gadaxrebidan gamomdinare procesis 

marTva daiyvaneba danakargebis minimizaciamde saerTo ganrigis darRvevis gareSe. am 

danakargebis minimizireba SeiZleba gaTvaliswinebul iqnas dagegmvis etapze, magaliTad, 

sauditorio sarezervo fondiT an saswavlo ganrigis Sedgenis dros ganrigis 

stabilurobis kriteriumebis gaTvaliswinebiT. 

mesame etapze xdeba dagegmvis da saswavlo procesis Sesrulebis Sefaseba. am 

Sefasebas gaaCnia ori mdgeneli: swavlebis miznebis miRwevis Sefaseba da ganrigis 

xarisxis Sefaseba. pirvel SemTxvevaSi xdeba saswavlo gegmis Sefaseba da miiReba 

gadawyvetileba swavlebis xarisxTan dakavSirebiT. meore SemTxvevaSi xdeba uSualod 

saswavlo ganrigis Sefaseba ergonomiuli maCveneblebis, stabilurobis da a.S. 

TvalsazrisiT. amasTan SesaZlebelia gamomuSavebuli iqnas kriteriumebi muSaobis Semdegi 

periodisaTvis. 

zemoT SemoTavazebuli saswavlo procesis marTvis sqemis Sesabamisad SeiZleba 

gamoyofili iqnas ramdenime sfero, sadac SesaZlebelia an sasurvelia ganxorcieldes 

marTvis avtomatizacia: es aris akademiuri datvirTvebis Sedgena, saswavlo ganrigis 

Sedgena, studentTa Sefasebebis uzrunvelyofa, pedagogTa mier saswavlo procesis 

warmarTvis avtomatizacia, saswavlo procesis kerZo da ganzogadebuli Sefasebebi. 

3. kompiuteruli teqnologiebi da saswavlo  

procesis marTva. 

saswavlo procesi Cven gavyaviT sam etapad: dagegmva, Sesruleba da Sefaseba. amasTan, 

gamomdinare saswavlo procesis specifikidan, Sesrulebis sasicocxlo ciklSi 

nagulisxmevia saswavlo semestri an saswavlo weli. kompiuteruli teqnologiebi 

saSualebas iZleva, rom saswavlo cikli dayvanili iqnas erT saswavlo kviramde, rac 

mniSvnelovnad cvlis saswavlo procesis samive etaps da iZleva saswavlo procesis 

xarisxis amaRlebis saSualebas, ramdenadac SesaZlebeli xdeba erTkviriani Sedegebidan 

gamomdinare dagegmarebis xarisxis  ganxilva da koreqtireba. 
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dRevandeli dinamikuri yofa, rac dakavSirebulia studentTa mobilobasTan, 

studentebis mier saswavlo kursebis an pedagogebis arCeviTobasTan da a.S., moiTxovs ara 

Tu gadawyvetilebaTa swrafad miRebas, agreTve dagegmvis etapis teqnologiuri procese-

bis swrafad ganxorcielebas. masStaburi saswavlo dawesebulebisaTvis individualuri Tu 

jgufuri saswavlo gegmebis formireba, akademiuri jgufebis formireba, akademiuri 

datvirTvebis formireba swraf reJimSi (ramdenime dReSi) CamoTvlil samuSaoTa 

avtomatizaciis gareSe praqtikulad SeuZlebelia. 

saswavlo procesis ganrigis Sedgenis avtomatizacia saSualebas iZleva 

operatiulad iqnas miRebuli axali saswavlo cxrili mimdinare koreqtirebebis gaTva-

liswinebiT. aseve gaadvilebulia saswavlo cxrilis miwodeba akademiuri jgufebisadmi da 

pedagogebisadmi, magaliTad, internetis saSualebiT. 

 

4. kompiuteruli teqnologiebis saswavlo procesis  

marTvaSi danergvis problemebi 

saswavlo procesis marTva rTuli procesia, rac dakavSirebulia sakanonmdeblo 

sakiTxebTan, studentebTan (rac Tavis mxriv, ukavSirdeba socialur sakiTxebsac), 

adamianur Tu infrastruqturul resursebTan da a.S. yvela am aspeqtis asaxva programul  

produqtebSi dakavSirebulia mniSvnelovan SromiT resursebTan. did danaxarjebTanaa 

dakavSirebuli agreTve axali programuli produqtebis danergvac. 

calke ganxilvis Temaa momxmarebelTa mentaluri problemebi, rac axali araa. 

studentebi da saerTod axalgazrdoba mniSvnelovnad swrafad adaptirdeba axal 

teqnologiebTan, magram soliduri asakis profesorisaTvis es procesi mtkivneuli da 

droSi gawelilia. aRsaniSnavia, rom programuli produqtebi gvTavazobs axal funqciur 

SesaZleblobebs, rac aseve momxmareblis mxridan Znelad aRsaqmeli da rTulia. 

mniSvnelovania  aseve kompiuteruli da qseluri  infrastruqturis SeqmnisaTvis 

(gaumjobesebisaTvis) saWiro soliduri materialuri resursebi da a.S. 

saswavlo procesis dagegmvis erT–erTi sakvanZo sakiTxia saswavlo cxrilebis 

formireba. saswavlo procesis ganrigis (cxrilebis) formireba xasiaTdeba mniSvnelovani 

SromiTi danaxarjebiT da mocemul momentSi, pirvel rigSi, mimarTulia ganrigis 

arawinaaRmdegobrivi pirobis uzrunvelsayofad, e.i. im pirobaze, rom pedagogebi, 

studentTa jgufebi da auditoriebi amorCeul dros dakavebulia saswavlo procesis 

mxolod erTi mecadineobiT. aseve mniSvnelovania akademiuri jgufisaTvis saswavlo 

kursebis meToduri dalagebac dRis da kviris ganmavlobaSi. 

am amocanis kompiuterulad gadawyvetis dros wamoiWreba ramdenime problema: 

1. moTxovnebis Camoyalibeba saswavlo ganrigisadmi, romelic unda iTvaliswinebdes:  

 pirvel rigSi, studentis interesebs: saswavlo ganrigSi minimumamde unda iyos 

e.w. „fanjrebis“ raodenoba, students dRis ganmavlobaSi ar unda uxdebodes erTi 

korpusidan meoreSi gadasvla. am procesis gamoricxva Tu ver xerxdeba, maSin 

gaTvaliswinebuli unda iyos saswavlo korpusebis teritoriuli daSoreba; 

 saswavlo procesis materialur-teqnikur uzrunvelyofis dones (magaliTad, 

saswavlo auditoriebis raodenoba, auditoriaSi (laboratoriaSi) samuSao adgilebis 

raodenoba da sxva). araa mizanSewonili saswavlo procesi warimarTos Ramis saaTebSi, 

rac aucileblad gazrdis energetikul danaxarjebs da a.S.; 
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 sanitarul-higienur normebs (magaliTad, studentis maqsimaluri saleqcio 

datvirTva dReSi da sxva); 

 damatebiT moTxovnebs, rac SeiZleba moicavdes: dRis ganmavlobaSi sxvadasxva 

saswavlo disciplinebis SeTavseba, erT saswavlo kursSi dawyvilebuli leqciebi, 

„virtualuri“  jgufebis Seqmnas arCeviTi saswavlo kursebis SemTxvevaSi da sxva; 

 mowveul pedagogTa survilebs saswavlo drois ganawilebisadmi. 

2. organizaciuli samuSaoebis Catareba:  

 aucilebelia universitetis maStabiT saswavlo kursebis kodificirebis erTiani 

sistemis SemoReba; 

 aucilebeli xdeba universitetis maStabiT akademiuri jgufebis numeraciis 

erTiani sistemis SemoReba; 

 aucilebeli xdeba pedagogTa identificirebisaTvis piradi 11-niSna kodis 

gaTvaliswineba; 

 saswavlo procesis mimdinareobis dros saswavlo ganrigSi cvlilebebis Setana 

yovelTvis iyo saWiro da dResac saWiroa (magaliTad, erTi pedagogis meoreTi 

Canacvleba). Sesabamisad saWiro xdeba studentisadmi Sesabamisi informaciis miwodeba, 

Tundac internetis saSualebiT; 

 aucilebeli xdeba sauniversiteto saauditorio fondis Seqmna, rac saSualebas 

iZleva fakultetebs Soris dinamiurad (saWiroebidan gamomdinare) mixedviT iqnas 

gadanawilebuli saauditoria fondi. 

3. kompiuteris uzrunvelyofa aucilebeli monacemebiT, romelic moicavs: 

 saauditorio da laboratoriul fonds; 

 bmebs „saswavlo-kursi – mecadineobis-forma – akademiuri-jgufi – pedagogi –

savaraudo-saauditorio/(laboratoriuli)-fondi“; 

 mecadineobis Catarebis reJimi: gaerTianebuli, erTdrouli, dayofili akademiuri 

jgufi da sxva;  

 droiTi SezRudvebi, dakavSirebuli mecadineobasTan, akademiur jgufTan da 

pedagogTan. 

4. saswavlo cxrilis generacia, romelic Sedgeba sami etapisagan: 

 saswavlo cxrilis generacia lokaluri (magaliTad, erTi fakultetisaTvis) 

saxiT ZiriTadi winaaRmdegogebis aRmofxvris mizniT; 

 uSualod farTomasStabiani saswavlo cxrilis generireba; 

 generirebuli saswavlo cxrilis gamoqveyneba da CatvirTva pedagogTa registri-

rebis sistemaSi. 

saswavlo cxrilis formirebisaTvis Camoyalibebulma zogadma principebma aCvena, rom 

maT ver akmayofilebs arsebuli sistemebi (romlebic mravladaa rogorc post–sabWoTa 

sivrceSi, aseve dasavleTSi [3]). amdenad, saWiro gaxda originaluri programuli 

produqtis Seqmna. 

5. daskvna 

saqarTvelos teqnikur universitetSi gegmazomierad mimdinareobs saswavlo 

procesis marTvis axali kompiuteruli sistemebis danergva. mocemul momentSi SeiZleba 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

54 

 

vimsjeloT studentTa akademiuri moswrebis monitoringis sistemis [4], pedagogTa 

biometriuli registrirebis [3], saswavlo cxrilebis formirebis da sxva kompiuteruli 

sistemebis danergvis Sedegebis Sesaxeb.  

miRebul SedegebSi SeiZleba gamovkveToT ori ZiriTadi maCvenebeli: raodenobrivi da 

xarisxobrivi. raodenebrovi maCveneblebi aisaxeba materialuri xarjebis Semcirebasa da 

SromiTi resursis ekonomiaSi, xolo xarisxobrivi maCveneblebi miuTiTebs saswavlo 

procesis dagegmvis da mimdinareobis xarisxis gaumjobesebaze. 

calke rom SevCerdeT saswavlo cxrilebis avtomatur formirebaze, igi moiTxovs 

kompiuteris mniSvnelovan droiT da resursebis (mexsierebis) danaxarjebs. es Sefaseba 

gakeTebulia kompiuteruli teqnologiebis kuTxidan. „xeliT“ muSaobis reJimTan 

SedarebiT amocanis kompiuterze gadawveta iZleva mniSvnelovan mogebas rogorc droSi, 

aseve materialuri TvalsazrisiT. rac mTavaria, SesaZlebeli gaxda saswavlo cxrilebis 

operatiulad formireba. amasTan kompiuterulad formirebuli saswavlo cxrili, 

gansxvavebiT „xeliT“ formirebulisagan gamoricxavs meqanikur Tu sxva saxis Secdomebs. 
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SOME ASPECTS OF THE USE OF ELECTRONIC CAPABILITIES FOR  

THE MANAGEMENT OF LEARNING PROCESS 

Imnaishvili Levan, Matsaberidze Zaza, Kirkitadze Natia 

Georgian Technical University 

Summary 

 

The article discusses organizational problems and their solutions of learning 

processes management on the basis of modern information technologies in such objects of 

higher educational systems, as large scale public and private universities. Here are 

developed some aspects of automation of the educational process management of these 

types of universities. For the automation of the learning process management, they are 

divided into three phases. At each stage are highlighted perspective spheres in terms of 

automation. Particular attention is paid to the systemic Issues of the formation of 

timetables. There are analyzed advantages and disadvantages of the using of computer 

technologies for the automation of learning process management. It is shown that the 

existing systems are improving quantitative and qualitative indicators of the educational 

process. 

 

 

НЕКОТОРЫЕ АСПЕКТЫ ИСПОЛЬЗОВАНИЯ ЭЛЕКТРОННЫХ  

ВОЗМОЖНОСТЕЙ В УПРАВЛЕНИИ УЧЕБНЫМИ ПРОЦЕССАМИ 

 

Имнаишвили Л., Мацаберидзе З., Киркитадзе Н. 

Грузинский Технический Университет 

Резюме 

Рассматриваются такие объекты систем высшего образования, как 

государственные и частные университеты большого масштаба, проблемы 

организации учебного процесса и пути их решения на основе современных 

информационных технологий. Разработаны аспекты автоматизации менеджмента 

учебного процесса университетов таких типов. С целью автоматизации управления 

учебного процесса они разделены на три этапа. На каждом этапе выделены 

перспективные сферы с точки зрения автоматизации. Особое внимание уделяется 

системным вопросам формирования учебных расписаний. Проанализированы 

преимущества и недостатки использования компьютерных технологий для 

автоматизации управления учебным процессом. Показано, что уже установленные 

системы автоматизации улучшают количественные и  качественные показатели 

учебного процесса. 

 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

56 
 

realuri drois modelireba biznesprocesebis  

marTvisas  

Teimuraz suxiaSvili  

saqarTvelos teqnikuri universiteti 

reziume 

biznesprocesebis marTvis avtomatizacia moiTxovs ganawilebuli, mravaldoniani 

sistemis Seqmnas, romelic ifunqcionirebs realur droSi. amitom, aseTi sistemebis 

damuSavebisas mniSvnelovania droiTi SezRudvebis da calkeuli obieqtebis mdgomareobebis 

cvlilebis warmodgena drois mixedviT. paralelurad mimdinare procesebs Soris 

urTierTqmedebisas, maRali warmadobis sistemis dasamuSaveblad gaTvaliswinebul unda 

iqnas maT Soris droiTi SezRudvebi. modelirebisTvis UML2-iT gamoiyeneba droiTi 

diagrama. ganixileba misi damuSaveba sistemaSi Seqmnili saxvadasxva SemTxvevebisaTvis, 

agreTve mis safuZvelze sistemis analizis saSualebebi UML teqnologiiT.   

sakvanZo sityvebi: biznesprocesi. mdgomareoba. SezRudva. absoluturi dro. 
SefardebiTi dro. gadasvla. droiTi diagrama. qseli. analizi. 

1. Sesavali 

UML/1-is erT-erTi susti adgili iyo realuri drois sistemebis modelireba. Ees 

iseTi sistemebia, romlebSic droiTi Tanafardobebi kritikulad aris mniSvnelovani da 

movlenebi unda Tansdevdes erTmaneTs garkveuli droiTi fanjris farglebSi. amboben 

`droiT fanjara” da ara `dro”, radgan absoluturi dro dammuSaveblebisaTvis 

miuRebelia. rodesac modelSi mocemulia dro, Cveulebriv mocemulia dro plus-minus 

garkveuli cdomileba, gansazRvruli gare faqtorebiT, iseTebiT, rogoricaa sistemuri 

saaTis sizuste. Cveulebriv es ar warmoadgens problemas, drois Zalian zusti 

SezRudvebis mqone sistemebis gamoklebiT. 

 UML/1-Si droiTi SezRudvebi SesaZlebeli iyo migveTiTebina sxvadasxva digramaze 

(mdgomareobis, moRvaweobis, ganlagebis), risTvisac gamoiyeneba droiTi (gasaReburi 

sityviT after) da cvlilebis (gasaReburi sityviT when) movlenebi, magram ar iyo  calke 

diagrama, romelic gankuTvnili iqneboda droiTi SezRudvebisaTvis. UML/2 warudgens 

realuri drois sistemebis modelis dammuSaveblebs droiT diagramas. es aris 

urTierTqmedebis diagramis nairsaxeoba, romelSic ZiriTadi yuradReba mimarTulia 

droiTi SezRudvebis modelirebaze da Sesabamisad igi idealurad miesadageba realuri 

drois sistemebis am aspeqts. 

2. ZiriTadi nawili 
 

   droiTi digramebi sakmaod martivia. dro  gadebulia Hhorizontalurad 

marcxnidan marjvniv. obieqtTa sasicocxlo xazi da maTi mdgomareobebi ganlagdeba 

vertikalurad. gadasvlebi obieqtTa sasicocxlo xazis mdgomareobebs Soris da 

pirobebiT warmoidgineba grafikis saxiT. nax.1.-ze moyvanilia droiTi diagrama klasisaTvis 

«studenti» teqnikur universitetSi miRebuli saswavlo grafikis Sesabamisad. es 

diagrama gviCvenebs, Tu ra xdeba, rodesac formirdeba movlena «  saswavlo semestris 

dawyeba ». semestris dawyebis TariRi(T) moZravia, pirveli semestrisaTvis es SeiZleba 

iyos seqtembris pirveli an meore kviris dasawyisi, xolo meore semestrisaTvis ki 

martis pirveli kviris dasawyisi. 

qvemoT moyvanilia droiTi diagramis mimdevrobiTi analizi: 
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t  = 0; - studenti imyofeba dasvenebis mdgomareobaSi; 

T<= t <=6 kvira; - xdeba movlena „saswavlo semestris dawyeba“ da studenti gadadis 

„swavleba“ mdgomareobaSi, rac gulisxmobs leqcia-seminarebis daswrebas da maTze 

miRebuli davalebebis Sesrulebas; 

t=1 kvira(me-7 kvira); - students ewyeba pirveli Sualeduri gamocda; 

7<= t <=14: studenti ubrundeba mdgomareobas „swavla“; 

t=1 kvira (me-14 kvira); - students ewyeba meore Sualeduri gamocda;  

15<= t <=17:  - studenti ubrundeba mdgomareobas „swavla“; 

18<= t <=20:  - students ewyeba daskvniTi gamocdebi;  

20<= t <=21:  - im studentebs, romlebmac ver daimsaxures gamsvleli qulebi (51-ze 

meti), magram aqvT ara nakleb 41 qulisa ewyebaT damatebiTi gamocdebi. 

 

 
Nnax.1. 

droiTi diagramebi aseve SegviZlia avsaxoT ufro kompaqturi formiT, rodesac 

mdgomareobebi warmoidgineba horizontalurad. me-2 naxazze mocemulia 1-eli naxazis 

Sesabamisi diagrama. aseTi kompaqturi formiT aqcenti ZiriTadaT gadaitaneba ufro metad 

mdgomareobebze da SefardebiT droze da ara  absoluturi drois warmodgenaze. 

 

 
Nnax.2 

 

droiTi diagrama SesaZlebelia agreTve gamoyenebul iqnas droiTi SezRudvebis 

ilustrirebisaTvis urTierTmoqmed or an met sasicocxlo xazs Soris. me-3 naxazze 

mocemulia urTierTqmedeba sasicocxlo xazebs Soris: studenti da profesori. 

aq SesaZlebelia aRiniSnos, rom profesoris droiTi diagrama vizualurad hgavs 

studentisas, magram ara Sinaarsobrivad. mdgomareoba „swavleba“ profesoris diagramaze 

aRniSnavs leqcia-seminarebis da laboratoriuli mecadineobebis Catarebas, xolo 

testireba da gamocda droiTi fazisa da saswavlo gegmis Sesabamisi testebis momzadebas 

da gamocdis Sefasebas. 
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nax.3 

droiT diagramas gaaCnia ori ganyofileba, erTi TiToeuli sasicocxlo xazisaTvis. 

droiT digramebze SesaZlebelia Setyobinebebis Cveneba, romliTac icvleba sasicocxlo 

xazebi. kerZod mocemul diagramaze miRebulia Semdegi aRniSvnebi: M-SH -  studentTa 

mimdinare moswrebis Setana(Seitaneba yoveli kviris bolos da ar unda aRematebodes 2 

qulas), SH1 – pirveli testirebis Sefaseba(ar unda aRematebodes 20 qulas), SH2 – 

meore testirebis Sefaseba(ar unda aRematebodes 20 qulas), SH3 – daskvniTi gamocdis 

Sefaseba(ar unda aRematebodes 30 qulas da naklebi 8-s), SH4 – damatebiTi gamocdis 

Sefaseba(ar unda aRematebodes 20 qulas), pas1 – pirveli testirebis pasuxi, pas2 – 

meore testirebis pasuxi, pas3 – daskvniTi gamocdis pasuxi, pas4 – damatebiTi gamocdis 

pasuxi. 

3.Ddaskvna 
 

moyvanili saxeobis droiTi diagramebi warmoadgens moxerxebul saSualebas droiTi 

SezRudvebis modelirebisaTvis realur droSi momuSave sistemebis damuSavebisas. 
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MODELING OF REAL TIME AT MANAGEMENT OF BUSINESS PROCESSES  

 

Sukhiashvili Teimuraz 

Georgian Technical University 

Summary 

          Automation of management of business processes demands creation of the distributed, 

multilevel systems which function in real time. Therefore, when developing similar systems 

significantly representation of temporary restrictions and the situation changes of individual 

objects in time. At interaction in parallel of the proceeding processes, for development of systems 

of desirable productivity, it is also necessary to provide temporary restrictions between them. The 

temporary chart is applied to their modeling in the unified language (UML 2). In article 

development of the temporary chart for the different cases created in system and on their basis of 

means of the analysis of system on the basis of UML technology is considered. 

 

МОДЕЛИРОВАНИЕ  РЕАЛЬНОГО  ВРЕМЕНИ ПРИ УПРАВЛЕНИИ  

БИЗНЕС-ПРОЦЕССАМЫ  

Сухиашвили Т. 

Грузинский Технический Университет 

Резюме 

Автоматизация управления бизнес-процессов требует создания распределенных, 

многоуровневых систем, которые функционируют в реальном времени. Поэтому, при 

разработке подобных систем значимо представление временных ограничений и  изменения 

состояния отдельнх обьектов во времени. При взаимодействии паралельно протекающих 

процессов, для разработки систем желаемой производительности, также нужно 

предусмотреть временные ограничения между ними. Для их моделирования в 

унифицированном языке моделировании (UML 2) применяется  временная диаграмма. В 

статье рассматривается разработка временной диаграммы для разных случаев,  создаваемых в 

системе и на их основе средства анализа системы c помощью UML технологии. 
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Web-servisebis koordinaciis marTva  

biznesprocesebis Sesrulebis enis bazaze 

ekaterine Turqia, daviT qaliaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

warmodgenilia programuli sistemebis modelireba da realizacia sainformacio 

teqnologiebis Tanamedrove midgomebiT. ganxilulia programuli sistemebis ageba servis-

orientirebuli arqiteqturiT, biznes-procesebis avtomatizacia veb-servisebiT, procese-

bis modelireba da veb-servisebis Sesrulebis koordinaciis marTva biznes-procesebis 

Sesrulebis enis gamoyenebiT. am eniT xorcieldeba biznes-procesebis modelirebisa da 

notaciis bazaze agebuli scenarebis Sesruleba. ganixileba sasamarTlo sistemaSi baJis 

gadaxdisa da dokumentbrunvis procesebis realizaciis praqtikuli magaliTi. am scenaris 

bazaze SemoTavazebulia distanciuri obieqtebis horizontaluri da vertikaluri 

informaciuli dakavSirebis modelirebis fragmentebi veb-servisebisa da biznes-procesebis 

Sesrulebis enis gamoyenebiT. 

sakvanZo sityvebi: biznes-procesebis Sesrulebis ena. veb-servisi. servis-

orientirebuli arqiteqtura. BPMN. BPEL. SOA.  

1. Sesavali 

sasamarTlos saproceso sistemis marTva moicavs vertikaluri da horizontaluri 

organizaciuli struqturis aspeqtebs. aseve, informaciis gadacema xorcieldeba, rogorc 

Siga struqturebis, ise gare instituciebisa da pirebis masStabiT. horizontaluri 

modelis sainformacio sistemis arqiteqtura, romelic mimarTulia informaciis 

gadacemaze gare obieqtebTan, ganixileba servis-orientirebuli arqiteqturis WrilSi. 

horizontaluri sainformacio sistemis realizacia veb-servisebiT, dResdReobiT 

saukeTeso praqtikad iTvleba. servis-orientirebuli arqiteqturis (SOA - Service Oriented 

Architecture) mTavari arsia procesze orientireba da sxvadasxva dekompoziciuri 

kompaqturi biznes-procesebis gaerTianeba,  realizebuli veb-servisebis saxiT. veb-

servisis gamoyenebis erT-erTi mTavari funqciaa sxvadasxva teqnologiuri scenaris 

distanciuri obieqtebis informaciuli dakavSireba (funqciurad gafarToebuli 

Setyobinebebis miReba/gadacemis saxiT) [1].  

servis-orientirebuli arqiteqtura, faqtobrivad, procesebis veb-servisebis saxiT 

realizaciaa, sadac veb-servisebis Sesrulebis mimdevrobasa da kompozicias marTavs 

biznes-logika (scenari). biznes-logikis modelirebisTvis miRebuli standartia biznes-

procesebis modelireba da notacia (BPMN - Business Process Model and Notation), romlis 

bazazec xdeba veb-servisebisa da procesis qmedebebis mimdevrobis (orkestrireba) modeli-

reba da Sesruleba BPEL (Business Process Execution Language) eniT [2].  

miuxedavad imisa, rom saqarTvelos IT samyaroSi servis-orientirebuli arqiteqtura 

momqmedi da danergili teqnologiaa, veb-servisebis modelirebisa da BPEL enis gamoyeneba 

praqtikulad ar aris realizebuli. Cveni mizania, sasamarTlos saproceso sistemis 

marTvaSi fokusireba movaxdinoT dokument-brunvis processa da sasamarTlo baJis 

gadaxdis servisul funqciebze servis-orientirebuli arqiteqturis BPEL modelirebis 

nawiliT.  
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2. ZiriTadi nawili 

biznesprocesebis Sesrulebis ena teqnologiuri procesebis (workflow) da monacemTa 

nakadebis (dataflow) enaa, romelic axdens movlenebis Tanmimdevrobis Sesrulebas da veb-

servisebis integracias scenaris Sesabamisad. axdens XML-formatSi aRweril Setyobineba-

Ta miReba/gadacemis koordinacias da monacemTa struqturebis marTvas distanciur 

servisebze, am operaciebis dasaSveb paralelur Sesrulebas, Secdomebisa da 

gamonaklisebis marTvas. teqnikurad, biznes-procesebis Sesrulebis enis elementebze xdeba 

winaswar Semqnili da XML-WSDL formatSi generirebuli veb-servisis/veb-meTodis mibma.  

rogorc wesi, veb-servisis/veb-meTodis XML-WSDL formatSi generirebasa da 

konvertacias, standartulad axdens BPEL-is instrumentuli saSualebebi (magaliTad, 

Oracle BPEL Process Manager, Eclipse, WebSphere Process Server da sxv.) [3].  

BPEL procesi Seicavs e.w. bijebs – primitiul da struqturul qmedebebs (activity) 

[4]. primitiuli qmedebebi am enis ZiriTadi konstruqciebia da gamoiyeneba, faqtobrivad, 

yvela saxis scenarisTvis. primitiuli qmedebebia: 

 <invoke> - veb-servisis gamoZaxeba; 

 <receive> - moTxovnis dabruneba, gamoZaxebuli veb-servisis miRebisas; 

 <reply> - pasuxis generireba; 

 <assign> - monacemTa cvladebis manipulacia; 

 <throw> - Secdomebisa da gamonaklisebis marTva; 

 <wait> - molodinis periodi; 

 <terminate> - procesis Sewyveta; 

 <variable> - cvladebis gamocxadeba; 

primitiuli qmedebebis dakavSirebisTvis BPEL-Si gansazRvrulia kavSiris ramdenime 

struqtura:  

 <sequence> - qmedebebis/veb-servisebis mimdevrobiT gamoZaxeba 

 <flow> -  qmedebebis/veb-servisebis paraleluri gamoZaxeba 

 <switch> - SemTxvevebis marTva (case-switch, ganStoebebis sarealizaciod) 

 <while> - ciklis formireba 

 <pick> - alternatiuli variantebidan erTi marSrutis arCeva 

1-el naxazze asaxulia sasamarTlo baJis gadaxdisa da sarCelis dokumentbrunvis 

procesSi gansazRvruli veb-servisebi da procesis Sesrulebis scenari BPMN diagramis 

formatSi.  

aRniSnuli procesis marTvisTvis realizebulia Semdegi veb-servisebi: 

moqalaqis/uwyebis mxare - monacemebis Sevseba; saxelmwifo baJis gamoTvla; paypal 

gadaxdis meTodi; sabaraTe gadaxdis meTodi; bankSi gadaxdis meTodi (qviTris nomris 

mixedviT gadaxdis dadastureba). sasamarTlos kancelariis mxare - monacemTa miReba; 

monacemebis gadamowmeba; pirovnebebis gadamowmeba (magaliTad, iusticiis saministros bazis 

saSualebiT. piradi nomris mixedviT da a.S.); monacemTa dadastureba; sarCelis 

registracia. 

mocemuli veb-servisebis integracia BPEL terminebSi, BPMN scenaris Sesabamisad 

SemoTavazebulia me-2 naxazze. 
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nax.1. sasamarTlo baJis gadaxdisa da sarCelis dokumentbrunvis  

procesis BPMN scenaris fragmenti 

veb-servisebis ExternalObject  (gare obieqti, igulisxmeba sarCelis Semomtani piri 

an uwyeba), InternalObject (Siga obieqti, kancelariis TanamSromeli) funqciaa avtorizaciis 

procesis uzrunvelyofa TandarTuli logirebis procesiT. sarCelis registracia Seicavs 

sam process. pirveli, ZiriTadi procesia sarCelis Sevsebis forma (Form Filling), rac 

horizontaluri informaciuli kavSiriT xorcieldeba. sarCelis Sevsebis forma Seicavs 

or qveprocess – saxelmwifo baJis gadaxda (Tax Payment) da sarCelis formis 

dadastureba/registracia (Form Confirmation).  

saxelmwifo baJis gadaxdisTvis SesaZlebelia gadaxdis sami tipis arCeva - sabaraTe 

gadaxdis meTodiT bankis veb-servisTan horizontaluri kavSiri, paypal gadaxdis meTodiT 

paypal sistemis veb-servisTan horizontaluri kavSiri, bankSi gadaxdis meTodiT 

vertikaluri kavSiri Siga sistemis veb-servisTan.  

3. daskvna 

faqtobrivad, biznes-procesebis Sesrulebis ena procesis modelisa da programuli 

uzrunvelyofis erToblivad funqcionirebis saSualebaa. misi Seqmnis ideas safuZvlad 

daedo gamoyenebiTi sistemebis integraciis (Enterprise Application Integration – EAI) 

teqnologia, rac dResdReobiT Siga da gare mcire dasrulebuli programuli modulebis 

- veb-servisebisa da procesis calkeuli iteraciebis integraciis moqnil saSualebad 

ganixileba.  
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nax.2. veb-servisebis integraciis BPEL modelis fragmenti 

mniSvnelovania, rom BPMN- BPEL teqnologia aerTianebs, rogorc obieqt-

orientirebuli midgomis prototipul daproeqtebas, ise servis-orientirebuli 

arqiteqturis koncefcias. 

literatura: 

 

1. Prangishvili A., Turkia E. (2011). The Modern modeling concepts of business-process: 

meta-modeling, integration, implementation, Transactions GTU N2 (11), Tbilisi. 15-21. 

2. St. Jablonski. (2005). Processes, Workflows, Web Service Flows: A Reconstruction, 

Springer. Germany 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

64 

 

3. Oracle BPEL Process Manager. www.oracle.com/middleware/bpel/overview/index.html 

4. Vasiliev Y. (2007). SOA and WS-BPEL. Packt eBook. Birmingham. 

  

MANAGEMENT OF WEB SERVICES COORDINATION VIA BUSINESS-PROCESS  

EXECUTION LANGUAGE 

Ekaterine Turkia, David Kaliashvili 

Georgian Technical University 

Summary 

The article presents modeling and implementation of software via modern approaches of 

information technology. Discussed topics include design of software by service-oriented 

architecture, business-process automation through web-services , process modeling and Web 

services coordination management using business processes Execution language. Business Process 

Execution Language implements the execution of scenarios that are modeled in the Business-

Process management notation. Practical examples of workflow and court fee payment services in 

the court system are presented as scenarios. On the basis of those services, remote objects 

modeling fragments in the horizontal and vertical informational connection case using web-

services and business process execution language are offered. 

 

УПРАВЛЕНИЕ КООРДИНАЦИЕЙ ВЕБ-СЕРВИСАМЫ НА БАЗЕ  

ЯЗЫКА ИСПОЛНЕНИЯ БИЗНЕС-ПРОЦЕССОВ 

Туркия Е., Калиашвили Д. 

Грузинский Технический Университет 

Резюме 

Представлены вопросы моделирования и реализации программного обеспечения на 

базе современных подходов информационных технологий. Обсуждаются вопросы 

построения программного обеспечения по сервис-ориентированной архитектуре, 

автоматизации бизнес-процессов с помощью веб-сервисов, моделирование процессов и 

координация управления веб-сервисов на базе языка исполнения бизнес-процессов. Язык 

исполнения бизнес-процессов реализует выполнение сценариев, моделированных по 

нотации управления бизнес-процессами. В качестве сценариев представлены практические 

примеры автоматизации услуг документооборота и оплаты судебного сбора в судебной 

системе. На основе этих услуг предложены фрагменты модели горизонтальной и 

вертикальной информационной связи удаленных объектов с использованием веб-сервисов и 

языка исполнения бизнес-процессов. 
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proeqtis Sesrulebis operatiuli marTva 

gulbaaT nareSelaSvili, Tamaz Serozia, ioseb nacvliSvili 

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia proeqtis xangrZlivobis operatiuli marTvis amocana. ZiriTad  

maCveneblad gamoyenebulia proeqtis dasrulebis dro. im SemTxvevaSi, rodesac proeqtis 

dasrulebis prognozirebadi dro gansxvavdeba gegmiurisagan, warmoiSveba operatiuli 

marTvis saWiroeba – damatebiTi zomebis miReba proeqtis daumTavrebeli nawilis 

dasasruleblad. Aam zomebis realizacia moiTxovs gansazRvrul xarjebs, anu Cndeba 

optimaluri makoreqtirebeli zemoqmedebis gansazRvris amocana. efeqturobis kriteriumad 

gamoyenebulia finansuri maxasiaTeblebi, romlebic damokidebulia rogorc proeqtis 

xangrZlivobaze, aseve samuSaoebis Sesrulebis xarjebze. marTvis amocanis amoxsnisas 

SemkveTma unda gaiTvaliswinos proeqtis Semsruleblebis aqtivoba da maTi anazRaureba 

SeTanxmebuli unda iyos SemkveTis interesebTan. determinirebul sistemebSi aseT 

meqanizmad gamoiyeneba materialuri stimulireba, romelic  funqcionirebs  gare da Siga 

parametrebis sruli informaciulobis pirobebSi. 

sakvanZo sityvebi: Bdeterminirebuli sistema. stimulireba. miznobrivi funqcia. 

ierarqiuli TamaSebi. 

1. Sesavali 

bevri sawarmo-samrewvelo gaerTianebebisaTvis damaxasiaTebelia is, rom maTi 

moRvaweobis Sedegi damokidebulia sxvadasxva Semsruleblis muSaobaze. Ees gamoixateba 

imaSi, rom SemsrulebelTa xarjebi damokidebulia ara marto sakuTar moqmedebaze, aramed 

sxva agentebis muSaobazec. magaliTad, samSeneblo dargSi saboloo Sedegis miRweva 

damokidebulia proeqtis yvela monawilis efeqtur da SeTanxmebul muSaobaze. aseTi 

moqmedebebis ganxorcieleba, proeqtis yvela monawilis mier, SesaZlebelia materialuri 

stimulirebis saSualebiT [1]. stimulireba teqnologiuri moRvaweobis marTvis erT-erTi 

saSualebaa, romelic mizanSewonilia gamoyenebuli iqnas ZiriTadad, proeqtebis da 

sawarmo sistemebis farglebSi. 

2. ZiriTadi nawili 

Ggadawyvetilebis miRebis aucilebloba warmoiSveba im SemTxvevaSi, rodesac 

proeqtis dasrulebis prognozirebadi dro gansxvavdeba gegmiurisagan. am SemTxvevaSi unda 

miviRoT damatebiTi RonisZiebebi saproeqto samuSaoebis drois Sesamcireblad, romlebic 

mdebareobs kritikul gzaze [2]. am RonisZiebaTa realizacia moiTxovs damatebiT 

danaxarjebs, anu saWi-roa ganisazRvros optimaluri makoreqtirebeli zemoqmedeba. amasTan 

efeqturobis kriteriumia finansuri maxasiaTeblebi (samuSaos Sesrulebis vadebis 

darRvevisaTvis sanqci- ebi, jarimebi da a.S.), rac damokidebulia rogorc proeqtis 

xangrZlivobaze, aseve Sesrulebis danaxarjebze. 

 vTqvaT proeqtis realizaciis procesSi cnobili gaxda dasrulebis gegmiuri Tgeg 

da  prognozirebadi Tpr dro. damatebiTi RonisZiebebi gamoiyeneba im SemTxvevaSi, roca Tpr 

≥ Tgeg. davuSvaT, rom proeeqtis Seferxebis gamo Semsrulebeli uxdis SemkveTs jarimebs 

r(t), t ≥ Tgeg. Semsrulebels aqvs saSualeba Seamciros proeqtis realizaciis vada, anu 

Seamciros erTi, an ramdenime kritikuli operaciis xangrZlivoba, risTvisac man unda 
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gaiRos gansazRvruli danaxarjebi c(y), sadac y ∈ � - droa, romliTac mcirdeba proeqtis 

Sesrulebis xangrZlivoba. Y  SeiZleba aRviqvaT, rogorc aqtiuri elementis moqmedeba – 

arCeuli strategia [2]. imisaTvis, rom Semsrulebelma airCios romelime strategia, 

damkveTma unda gamoiyenos Sesabamisi stimulirebis sistema, e.i. gansazRvros 

damokidebuleba �(y) Semsruleblis waxaliseba mis mier arCeuli moqmedebebis Sesabamisad. 

D 

damokidebulebas �(•)∈ � ewodeba stimulirebis funqcia (M-dasaSvebi stimulirebis 

funqciebis simravlea) [2]. Pproeqtis monawileebis interesebi gamoisaxeba miznobrivi 

funqciebiT. Pproeqtis yoveli monawile cdilobs eqstremizacia gauwios Tavis miznobriv 

funqcias [3]. davuSvaT, rom damkveTi dainteresebulia jamuri jarimebis minimizaciaSi da 

Semsrulebelis stimulirebaSi, e.i. damkveTis miznobrivi funqcias aqvs Semdegi saxe:  

              ®f(�(∙),y) = �(y) + r(Tpr – Tgeg−y)                                                         (1) 

Semsruleblis miznobrivi funqciaa sxvaoba stimulirebasa da danaxarjebs Soris: 

                          f(�(∙),y) = �(y)	−	c(y)                                                                  (2) 

Semogvaqvs Semdegi daSveba: A=[0, Tpr − Tgeg], M-nawilobrivad uwyveti dadebiTi 

mniSvne-lobis funqciebis simravlea; c(y) – dadebiTi mniSvnelobis, monotonurad zrdadi, 

mkacrad amozneqili, uwyvetad diferencirebadi funqciaa, iseTi, rom c(0)=0.  

Ggarda amisa, realizebadi moqmedebebis simravlidan  

),(max)( yfArgD    D(�)=Argmax f(�,y) 

Semsrulebeli irCevs moqmedebas, romelic ufro metad misaRebia centrisaTvis [2].  

gadawyvetilebis miRebis Tanamimdevroba Semdegia:  

damkveTi atyobinebs Semsrulebels stimulirebis funqcias, ris Semdegac 

Semsrulebeli cnobili stimulirebis funqciis mixedviT irCevs sakuTar moqmedebas.  

amitom SemkveTis amocanas warmoadgens iseTi dasaSvebi stimulirebis sistemis 

SerCeva, romelic moaxdens misi amocanis miznobrivi fuqciis minimizacias im pirobiT, rom 

Semsrulebeli airCevs dasaSveb moqmedebebs misi sakuTari miznobrivi funqciis 

maqsimizirebisaTvis.  

maTematikur models eqneba Semdegi saxe: 

 

                                                        

ierarqiuli TamaSebis Teoriis Tanaxmad [4], amocana (3) warmoadgens Г2 tipis TamaSs 

da SeiZleba ganxilul iqnas rogorc meore rigis determinirebuli stimulirebis 

amocana. mis amonaxsnebs aqvs Semdegi saxe:   

 

yA 

(3) 
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(4) 

sadac Semsruleblis optimaluri moqmedeba y* ganisazRvreba Semdegi gamosaxulebiT: 

                  y*=arg      min  [c(y)+r(Tpr-Tgeg-y]                                                         (5) 

vinaidan damkveTis jarimebi r(t) wrfivia da Semsruleblis danaxarjebis funqcia c(y) 

mkacrad amozneqilia, aqedan gamomdinareobs, rom funkcia [c(y) + r(Tpr-Tgeg)]  monakveTze. 

[0;Tpr-Tgeg]  aRwevs erTaderT minimums. 

3.Ddaskvna 

proeqtebis xangrZlivobis marTvis amocanis modelSi efeqturobis kriteriumia 

centris finansuri maxasiaTeblebi, romlebic, Tavis mxriv, damokidebulia proeqtis 

xangrZlivobaze. marTvis saWiroeba Cndeba im SemTxvevaSi, roca proeqtis dasrulebis 

savaraudo dro gansxvavebulia gegmiurisagan. strategiis amorCeva xdeba stimulirebis 

sistemis gamoyenebiT, romelic iTvaliswinebs proeqtis yvela monawilis interesebs. 
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OPERATING PERFORMANCE OF THE PROJECT MANAGEMENT 

Nareshelashvili Gulbaat, Sherozia Tamaz,  

Nacvlishvili Ioseb 

Georgian Technical University 

Summary 

The article deals with the duration of the project operational task. The main indicator is 

the project completion time.  In cases where the project predictable completion time will vary 

predictably, origins need for operational management to complete the unfinished project. 

Realization of these action require a certain expense or raises the optimal exposure to the optimal 

y∈ [0,Tpr-Tgeg]  
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activity. For the effectiveness criteria is used financial features, who are dependent on duration of 

the project and expenses of the work. The client must take into account the activity of the 

performer managers and their salary should be coordinated with the client's interests. Such 

mechanism is used as a material stimulation in the determined systems that operate in the external 

and internal parameters in full awareness condition. 

 

 

ОПЕРАТИВНОЕ УПРАВЛЕНИЕ ВЫПОЛНЕНИЕМ ПРОЕКТА 

Нарешелашвили Г., Шерозия Т.,  

Нацвлишвили И. 

Грузинский Технический Университет 

Резюме 

 Рассматривается задача оперативного управления продолжительностью проекта. В 

качестве основного показателя выбрано время завершения проекта. В том случае, когда 

прогнозируемое  время завершения проекта отличается от планового, возникает 

необходимость в оперативном управлении – дополнительных мерах по сокращению 

продолжительности выполнения незавершенной части проекта. Реализация этих мер 

требует определенных затрат, то есть возникает задача определения   оптимальных 

коррекционных воздействий. В качестве критерия эффективности выбраны финансовые 

показатели, зависящие как от продолжительности проекта, так и от затрат на выполнение 

проекта. При решении задачи управления заказчик должен учитывать активность 

исполнителей проекта и их вознаграждение должно быть согласовано с предпочтениями 

заказчика. В качестве такого механизма используется материальное стимулирование для 

случая детерминированной системы, функционирующей в условиях полной 

информированности о существенных внешних и внутренних параметрах.        
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usadeno qselebSi gamoyenebuli modulaciis teqnikis 

 da autentifikaciis meqanizmebis ganxilva 

giorgi gamdliSvili, vladimer adamia 

saqarTvelos teqnikuri universiteti 

reziume 

warmodgenilia usadeno qselebiskomunikaciis moqnili meqanizmebi, romelTa 

safuZvelzeSesaZlebelia fizikuri mediasaSualebis doneze radio-sixSiruli talRebis 

gamoyeneba.aseve mocemulia Tu rogor xdeba radiosixSiris datvirTva gadasacemi 

informaciiT da ra teqnologiebi gamoiyeneba. am mizniT statiaSi aRwerilia sixSiruli 

diapazonebi da maTi daniSnuleba. ganxilulia modulaciis teqnika da warmodgenilia am 

teqnologiis ramodenime varianti. warmodgenilia usadeno qselis ramodenime standarti 

da maTi mauwyeblobis Sesabamisi sixSireebi. aseve ganixileba autentifikaciis 

meqanizmebi.Sedegad SesaZlebelia warmodgenili meqanizmebismeSveobiT efeqturi usadeno 

qselis ageba, rac informaciis moqnili, swrafi da saimedo gacvlis bazisia. 

sakvanZo sityvebi: modulaciis teqnika. centralizebuli autentifikacia. sixSiruli 

diapazonebi. 

1. Sesavali 

miuxedavad imisa, rom usadeno qselebi bazarze gamoCnda 1990 wlidan, teqnologia 

faqtiurad arsebobda 1800 wlidan. musikosma da astronomma uiliam herSelma (1732-1822) 

aRmoaCina infrawiTeli sxivebi, romelic adamianis TvalisTvis uxilavi iyoes aRmoCena 

warmoadgenda gzas eleqtromagnituri talRebis Teoriisaken romelic siRrmiseulad 

SemdgomSi gamokvleuli iqna jeims maqsvelis mier. misi aRmoCenebis udidesi nawili 

eleqtromagnetizmis kuTxiT  dafuZnebuli iyo mixeil faradeis da andre maria amperis 

kvlevebze. maqsuelis aRmoCenebi gamoiyena henrix hercma da daaskvna, rom 

eleqtromagnituri talRebi moZraobs sinaTlis siCqariT da eleqtroba SesaZlebelia 

gadatanili iqnas am talRebis mier[2]. 

Cndeba kiTxva - ra kavSirSia yovelive zemoTqmuli usadeno qselebTan. qselSi 

monacemebi gadaicema ezernetis sadenis saSualebiT eleqtronuli signalis saxiT, xolo 

hercis aRmoCena saSualebas iZleva sahaero gzebis meSveobiT ganxorcieldes igive 

monacemebis gadacema rogorc eleqtrosignalis. sabolood yovelive amis gadawyveta 

xorcieldeba radiotalRebis meSveobiT. 

usadeno qselebis erT-erTi mTavari amocanaa momxmareblisTvis qselTan wvdomis 

moqnili sistemis Seqmna da aseve iseT garemoSi muSaoba sadac sadenis damontaJeba 

garTulebulia an ar arsebobs Sesabamisi donis moTxovna. am SemTxvevaSi Zalzed 

mniSvnelovania Tu ra meqanizmiT moxdeba fizikuri signalebis datvirTva gadasacemi 

informaciiT. amis uzrunvelyofa xdeba sxvadasxva modulaciis teqnikis meSveobiT. 

mniSvnelovania agreTve arxTan daSvebis teqnologiebi. qselur resursebTan daSvebis 

meqanizms ki warmoadgens autentifikaciis saSualebebi, romlebiTac izRudeba 

aralegitimuri momxmareblis daSveba qselTan. es meqnizmebi erToblivad uzrunvelyofs 

usadeno qselis stabilur da usafrTxo funqcionirebas. 

mTavar mizans warmoadgens radiotalRebis meSveobiT maqsimalurad swrafad da 

maqsimalurad Sors ganxorcieldes informaciis gadacema, magram aseTi teqnologiis 
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gamoyenebas Tan sdevs iseTi faqtorebi rogoricaa sxvadasxva radiotalRebis 

urTierTzemoqmedeba da CaxSoba. 

2. ZiriTadi nawili 

IEEE 802.11usadeno qselebis standartia, romlis operirebac xorcieldeba 

federaluri sakomunikacio komisiis mier gansazRvruli wesebis farglebSi[3].unda 

aRiniSnos, rom es standarti iyenebs aralicenzirebul sixSires (ISM). informaciis 

gadacemis procesSi xorcieldeba gadamtani signalis datvirTva monacemebiT. am 

proceduras modulaciis teqnika ewodeba. usadeno qselebis erT-erTi mTavari amocanaa 

momxmareblisTvis qselTan wvdomis moqnili sistemis Seqmna da aseve iseT garemoSi 

muSaoba, sadac sadenis damontaJeba garTulebulia an ar arsebobs Sesabamisi donis 

moTxovna. aseve mis mTavari amocanaa mobilur momxmarebelze orientirebuli garemos 

Seqmna da, saWiroebis SemTxvevaSi, roumingis uzrunvelyofa. usadeno wvdomis 

marSrutizators aqvs SesaZlebloba ganaxorcielos mauwyebloba mis gankargulebaSi 

arsebuli arxebidan erT-erTze, romelic mocemul situaciaSi ar faravs sxva arxs da 

amiT daculia informaciis dazianebisgan. 

nax. 1-zemocemulia arxebis diapazonebi da amasTan maTi ganawilebis sqema, raTa 

Tavidan aridebul iqnas signalis damaxinjeba da erT wertilSi ramdenime dafarvis zonis 

arsebobis SemTxvevaSi maTi urTirTSeuferxebeli muSaoba. aqedan gamomdinare Sesabamisi 

sixSiruli diapazonebi unda ganisazRvros winaswar an dadgindes TviTon mowyobilobis 

mier winaswar sivrcis skanirebis Sedegad[2]. 

nax.1. arxebis diapazonebi da maTi ganawilebis sqema 

dResdReobiT yvelaze gavrcelebuli aralicenzirebuli sixSirea 2,4Ghz. am 

sixSireze mauwyebloben 802.11b, 802.11g, 802.11n, aseve gvaqvs 802.11a standarti, 

romelic mauwyeblobisTvis iyenebs 5Ghz sixSires. aqve unda aRiniSnos, rom usadeno 

qselebSi gamoyenebuli modulaciis teqnikis variantebia: DSSS, OFDM, MIMO[3].  

DSSS modulaciis teqnikis gamoyenebis dros adgili aqvs signalis gavrcelebas mis 

mier gamoyenebul mTlian sixSirul speqtrze. magaliTad, Tu usadeno wvdomis 

marSrutizatori mauwyeblobisTvis iyenebs 1 arxs, igi avrcelebs signals mTel arxze, 

romlis siganec aris22MHz.  

imisaTvis rom ganxorcieldes monacemTa kodireba DSSS-is meSveobiT, gamoiyeneba 

mikrokadrebis Tanmimdevroba.sabolood kodireba es aris monacemTa erTi formatidan 

meoreSi gardaqmna. modulaciis es teqnika muSaobs informaciis gadacemis SedarebiT 

dabal siCqareebTan da 11 Mbps siCqariT mauwyeblobis dros iyenebs CCK meqanizms, 

romelic 64 unikaluri kodis sityvis meSveobiT warmoadgens monacemebis 6 bits[2]. 
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OFDM ar aris gadawyvetili rogorc signalis gavrcelebis speqtruli 

teqnologia. OFDM modulaciis teqnikis gamoyenebiT SesaZlebeliamiRweul iqnas 

informaciis swrafi gadacema da gare zemoqmedebis mimarT mdgradoba. OFDM gansazRvravs 

arxebis garkveul raodenobas mocemul sixSirul diapazonSi, xolo SemdgomSi arxi 

romelzec xorcieldeba mauwyebloba, iyofa qvearxebad. arxis sigane Seadgens 20MHz da 

igi iyofa qvegadamtan sixSireebad 300 KHz diapazoniT. aseTi midgomiT Cven vRebuloT 

52 qvegadamtan sixSires TiToeul arxze. OFDM warmoadgens orTogonalurad dayofili 

sixSiris multipleqsings. aseTi modulaciis teqnika gamoiyeneba 802.11a da 802.11g 

standartis usadeno qselebSi. 

MIMO aris teqnologia, romelic gamoiyeneba axali standartis 802.11n usadeno 

qselebSi. am teqnologiaSi ramdenime antenaa signalebis miReba-gadacemisTvis. informaciis 

gadacema warmoebs ramdenime arxis meSveobiT paralelurad, rac mniSvnelovnad zrdis 

siCqares. am standartis miReba-gadacmis siCqare 300Mbp/s aRwevs. 

usadeno qselebSi gamoiyeneba CSMA/CA teqnologia (nax.2) [1]. vinaidan 

informaciis gadacema warmoebs usadeno qselis wvdomis wertilis meSveobiT da misi 

funqcionireba msgavsia habis funqionirebis, unda ganxorcieldes koliziebis 

Tavidanacileba. am mizniT klientis mxridan xdeba moTxovnis generireba informaciis 

gadacemis uflebis miRebaze. am procesSi adgili aqvs RTS/CTS signalebis kombinaciis 

generirebas. erTi aRniSnavs gadacemaze uflebis moTxovnas, meore miniWebas[2]. 

 

 
nax.2. CSMA/CA - teqnologia 
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zemoT aRwerili teqnologiebis meSveobiT xorcieldeba garkveulwilad qselTan 

wvdomis moqnilobis gazrda da garkveulwilad danaxarjebis Semcireba. 

usadeno qselebis agebisas da maTi gamoyenebisas Zalzed mniSvnelovania 

usafrTxoebis meqanizmebis gamoyeneba. usadeno qselebisTvis sam ZiriTad safrTxes 

warmoadgenen: 

• pirebi, romlebic skanirebis meSveobiT cdiloben daucveli aris aRmoCenas da 

Semdgom masTan merTebas; 

• krekerebi, romlebic cdiloben araavtorizebuli wvdomis miRebas; 

• TanamSromlebi, romlebmac SesaZloa dafarvis aris gazrdis mizniT ganaxorcielon 

usadeno qselis wertilis mierTeba korporaciis qselTan. 

erT-erTi gavrcelebuli safrTxea Sualeduri usadeno wvdomis wertilis Canergva. 

rogorc cnobilia, sadenis SemTxvevaSi Cven fizikurad unda mivuerTdeT mas, raTa 

ganxorcieldes trafikis mosmena. usadeno qselebSi amis aucilebloba ar aris, amasTan 

erTad unda aRiniSnos, rom nebismier nouTbuqs aqvs SesaZlebloba Sesabamisi programuli 

uzrunvelyofis instalaciis Sedegad ifunqcioniros rogorc usadeno qselTan wvdomis 

wertilma. am gziT SesaZlebelia ganxorcieldes legitimuri momxmareblebis mierTeba da 

Semdgom maTgan sensituri informaciis mopoveba, iseTisa, rogorcaa piradi monacemebi, 

parolebi, konfidencialuri biznes mimowera. 

am problemebis Tavidan acilebis erT-erTi meqanizmia SeRwevis prevenciis sistemis 

arseboba da, magaliTad, sawarmoo qselis arsebobis SemTxvevaSi dafarvis zonis 

sixSiruli skanireba aralegitimuri usadeno wvdomis wertilebis aRmoCenis mizniT.aseve 

mniSvnelovania monitoringis sistemis mier xorcieldebodes usadeno wvdomis wertilis 

aparaturuli datvirTvis Sefaseba. Tu usadeno wvdomis wertili Cveulebrivze metadaa 

datvirTuli,maSin SesaZlebelia araavtoriziebuli wvdomis miRebis mcdelobis varaudi. 

centralizebuli autentifikaciis mizniT SesaZlebelia gamoyenebuli iqnas 

TACACS da RADIUS serverebi, romlebic saSualebas iZleva erT konkretul adgilas 

moxdes momxmarebelTa autentifikacia da mxolod amis Semdeg qselis resursebTan maTi 

daSveba[2]. amisTvis gamoiiyeneba EAP protokoli. sanam es usafrTxoebis meqanizmebi 

daimkvidrebda adgils, gamoiyeneboda fizikuri misamarTebis doneze filtracia da arxis 

identifikatoris dafarva rac ver uzrunvelyofda Sesabamis usafrTxoebas, Tumca es 

meqanizmi dResac gamoiyeneba rogorc erT-erTidamatebiTi usafrTxoebis saSualeba.  

3. daskvna 

modulaciis teqnika saSualebas gvaZlevs efeqturad gamoviyenoT radio sixSire, 

informaciis gadacemis dros Tavidan aviciloT monacemTa dakargva da gavzardoT 

informaciis gadacemis siCqare kodirebis sxvadasxva meTodis gamoyenebiT. amasTanave 

autentifikaciis meqanizmimniSvnelovani saSualebaaqselur resursebTan daSvebis 

kontrolisTvis. 
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REVIEW OF USED MODULATION TECHNIC IN WIRELESS NETWORKS 

AND AUTHENTIFICATION MECHANISMS 
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Georgian Technical University 

Summary 

In this article is presented flexible mechanisms of wireless network communication. Based 

this is possible using radio frequencies as transmission media at the physical layer. Also there is 

given how radio frequency may carry data and which technologies are used. To this aim in this 

article is described frequencies ranges and their purpose. There is reviewed modulation technic 

and presented some of different variance of this technology. There are presented number of 

wireless standards and their sufficient radio frequencies. Also there is described authentication 

mechanisms. Based this it is possible to build the efficient wireless network, which is platform of 

efficient, fast and reliable information exchange. 

 

ОБЗОР ТЕХНИКИ МОДУЛЯЦИЙ В БЕЗПРОВОДНЫХ СЕТЯХ 

И МЕХАНИЗМОВ АУТЕНТИФИКАЦИЙ 

Гамдлишвили Г., Адамия В. 

Грузинский Технический Университет 

Рeзюме 

Представленны гибкие механизмы комуникаций в безпроводных сетях, c помощью 

которых можно использовать радиочастотные волны как несущую частоту. Также  описан 

процесс размещения данных на радиочастоте и какие технологии  можно исползовать. С этой 

целью в статье описанны частотные диапазоны и их назначение. Рассматривается техника 

модуляций и представлены различные варианты этих технологий. Также представлены 

несколько стандартов беспроводной сети и соответсвующие частоты. Рассматриваются методы 

аутентификаций. Представленные механизмы дают возможность построить эффективную 

беспроводную сеть, которая является основой для  быстрой и надёжной передачи информации. 
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Rrublovani gamoTvlebis teqnologiis gamoyeneba  

marketingSi 

omar gabedava, simon poCoviani, nino gabedava,  

giorgi sebiskveraZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia maRalteqnologiuri marketingis warmodgenisa da formirebis midgomebi, 

produqciis realizaciisaTvis, `Rrublovani teqnologiebis” safuZvelze,ITinfra-

struqturis Seqmnis koncefcia servisebis saxiT, marketinguli midgoma `Rrublovani” 

momsaxurebisTvis. aRwerilia Rrublovani gamoTvlebis teqnologiis Sedareba tradiciul 

informaciul teqnologiebTan. Rrublovani teqnologiebi marketinguli saqmianobisTvis 

Tanamedrove da moxerxebul instrumentia. warmodgenilia `Rrublovani” momsaxurebis 

oTxi bazuri modeli da `Rrublovani gamoTvlebis” arqiteqtura.  

sakvanZo sityvebi: marketingi.`Rrublovani gamoTvlebi”. infrastruqtura. 

IT-servisi, arqiteqtura. 

1. Sesavali 

`Rrublovani gamoTvlebi” aris IT-evolucia. ganviTarebis Tanamedrove etapze IT-

bazris mTavari movlena gaxda “Rrublovani gamoTvlebi” (Cloud Computing) –is ganviTareba. 

igi aris ganawilebul monacemTa damuSavebis teqnologia anu “Rrublovani” teqnologia. 

“Rrublovani gamoTvlebi” aris ara marto teqnologiuri inovacia, aramed IT-

mimwodeblebisaTvis axali biznes-modelebis Seqmnis meTodi. es aris is SemTxveva, rodesac 

bazars Tavazoben mcire danaxarjian meTods, biznes-ideebis xorcSesasxmelad. amave dros, 

xdeba kompaniebis yuradRebis mipyroba sakuTari `Rrublovani gamoTvlebis” plaTformebis 

Sesaqmnelad. `Rrublovan teqnologiebSi”, danarTi rogorc servisi, ar moiTxovs arc 

ZviradRirebul proeqtebs, arc kapitalur danaxarjebs, arc licenziis SeZenas, arc 

danaxajebs biznes-danarTebis mxardasaWerad. korporacias aqvs SesaZlebloba, TviTon 

mosinjos SesaZlo variantebi da amoirCios korporaciisaTvis SesaZlo varianti. amJamad, 

moRvaweobis vercerTi sfero ver SeZlebs IT-teqnologiebis gverdis avlas, romelic 

uzrunvelyofs informaciis moTxovnas mmarTvelobiT, mwarmoeblur, marketingis da sxva 

funqcionalur danayofebSi. amgvarad, tradiciuli IT-teqnologiis winaSe dgas amocana 

ara marto informaciis Sekrebis, Senaxvis, damuSavebis da gadacemis, aramed am procesebis 

srulyofisa. rac SesaZlebelia “Rrublovan teqnologiaSi”IT-infrastruqturis SeqmniT. 

Tanamedrove pirobebSi IT-infrastruqturis ganviTarebis uaxlesi aparaturul-

programuli produqtebis danergvis sanacvlod Semodis koncefcia IT-infrastruqturis, 

programuli uzrunvelyofis da monacemTa damuSavebiT gare centrebidan. 

2. ZiriTadi nawili 

`Rrublovani teqnologiebis” ZiriTad efeqts, romlis daxmarebiTac upiratesobas 

iZens marketingi, warmoadgens is, rom igi uzrunvelyofs ufro didi raodenobis im 

obieqtebTan daSvebas, romlebiTac sargebloben momxmareblebi. es saSualebas aZlevs 

momxmarebelTa did raodenobas, moZebnon potencialuri klientebi, kavSiris arxebisgan 

damoukideblad, romelsac iyenebs damkveTi (el. fosta, telefoni, socialuri media da 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

75 

 

sxv.). marketinguli procesebi warmoadgens ufro funqcionalurs da moqnils 

`Rrublovani teqnologiis” gamoyenebiT. aseTi moqniloba axdens biznesis mdgradobas. 

amitomac marketologebi migracias axdenen `RrubelSi”. pirvel rigSi “Rrublovani 

teqnologiebi” saSualebas iZleva miviRoT daSveba Tavis monacemebTan nebismieri 

plaTformidan, romelic mierTebulia internetTan. meores mxriv, usafrTxoeba ar aris 

problema “Rrublovani gamoTvlebisas”. firmebisa da holdingebis mier damuSavebuli da 

Seqmnilia, klientis monacemebis Senaxvisa da usafrTxoebis instruqciebi.  

`Rrublovani teqnologiebi” anu `Rrublovani gamoTvlebi” (Cloud Computing) 

warmoadgens monacemTa ganawilebuli damuSavebis teqnologiis dasaxelebas, romlis 

drosac gamoTvliTi resursebi da simZlavreebi miewodeba momxmarebels, rogorc 

internet-servisi.sxvagvarad, `Rrublovani gamoTvlebi” warmoadgens aparatul-programuli 

produqtebis da IT-momsaxurebis Tavmoyras, romelic waredgineba momxmarebels, moTxovnis 

Sesabamisad, IT-servisebis saxiT. `Rrublovani gamoTvlebi” warmoadgens teqnologiur 

evolucias, romelic radikalurad cvlis informaciis damuSavebis situacias ara marto 

saboloo momxmareblisaTvis, aramed korporaciuli SemkveTebisaTvis. 

`Rrubeli” aris provaiderebisTvis daSorebuli gamoTvliTi resursebis da 

momxmareblisaTvis moTxovnis mixedviT momsaxurebis miwodeba. `Rrubeli” Seicavs sam 

servisul models: programuli uzrunvelyofa, rogorc momsaxureba; plaTforma, rogorc 

momsaxureba; infrastruqtura, rogorc momsaxureba. `Rrublovani gamoTvlebisas” 

monacemebi mudmivad inaxeba virtualur serverze, romelic ganTavsebulia `RrubelSi”, 

agreTve droebiT xdeba keSireba klientis kompiuterze, nouTbuqze, mobilur 

mowyobilobebze. 

1-el naxazze warmodgenilia `Rrublovani gamoTvlebis” arqiteqtura, saidanac Cans, 

rom`Rrublis” safuZvels warmoadgens infrastruqtura, rogorc servisi (LaaS- 

Infrastructureas a Service); plaTforma, rogorc servisi (PaaS – Platform as a Service); 

programuli uzrunvelyofa, rogorc servisi (SaaS – Software as a Service). 

 
nax.1.`Rrublovani gamoTvlebis” arqiteqtura 

 

infrastruqtura, rogorc servisi, warmoadgens kompiuterul infrastruqturas, 

rogorc momsaxurebas, `Rrublovani gamoTvlebis” koncefciis safuZvelze. am doneze 

momxmareblebi iReben bazur gamoTvliT resursebs. magaliTad, danarTebis Sesaqmnelad 

iyeneben TavianT operaciul sistemebs. aseTi midgomis erT-erTi magaliTia Amazon Elastic 

Compute Cloud – korporaciebs SeuZliaT isargeblon am infrastruqturiT. am SemTxvevaSi 

virtualur manqanebze ayeneben Linux-serverebs da aucileblobis SemTxvevaSi zrdian 
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gamoTvliT simZlavreebs. aseTi modeli gulisxmobs monacemebis ufasod Senaxvas da 

warmodgenas. 

plaTforma, rogorc servisi aris integrirebuli plaTformis warmodgena 

damuSavebisaTvis, testirebisaTvis, veb-danarTebis, rogorc momsaxurebis gaSlisa da 

mxardaWerisaTvis. momxmareblebs SeuZliaT daayenon TavianTi danarTebi plaTformaze, 

romelic provaideris momsaxurebaa. magaliTisaTvis SeiZleba ganvixiloT Google 

AppsEngine servisi, romelic saSualebas aZlevs dammuSaveblebs Seqmnan da daayenon 

danarTebi. programuli uzrunvelyofa, rogorc servisi aris modeli danarTis 

SeqmnisaTvis, romelic gulisxmobsdanarTis miwodebas momxmareblisaTvis, rogorc 

moTxovnis mixedviT momsaxureba. amisaTvis `RrubelSi” inaxeba ara marto monacemebi, 

aramed maTTan dakavSirebuli danarTebi, momxmarebels samuSaod esaWiroeba mxolod veb-

brauzeri. 

Tanamedrove etapze realizebulia `Rrublovani” sistemis ganSlis oTxi tipi: 

kerZo, sajaro, hibriduli da komunaluri (nax.2).  

 
nax.2.`Rrublovani” sistemis ganSlis oTxi tipi  

(kerZo, sajaro, hibriduli,komunaluri) 

kerZo `Rrubeli” (Private Cloud) – gamoiyeneba erTi organizaciis servisebis 

warmodgenisaTvis. mas SeuZlia CarTos ramodenime momxmarebeli. magaliTad, firmis 

qvedanayofebi, romelTa klientebic ganlagebulni arian sxvadasxva SenobebSi. xSirad mas 

uwodeben Sidakorporaciul monacemTa damuSavebis kerZo `Rrublovan” centrs. 

sajaro `Rrubeli” (Public Cloud) – aris gamoTvliTi infrastruqtura, romelic 

daniSnulia momxmarebelTa farTo wris, fizikuri da iuridiuli pirebis CarTviT,  

Tavisufali gamoyenebisaTvis. sajaro `RrubliT” SeiZleba vmarToT (eqspluatacia 

gauwioT) saxelmwifo, komerciul organizaciebs. sajaro `Rrubeli” Cveulebriv imyofeba 

misi mflobelis iurisdiqciaSi – momsaxurebis momwodebelTan. igi aris “Rrublovani” 

momsaxurebis nakrebi, romelsac warmoadgens provaideri. 

hibriduli `Rrubeli” (hybrrid Cloud) – aris ori an meti sxvadasxva Rrublovani 

infrastruqturis kombinacia (kerZo, komunaluri an sajaro), TiToeuli maTgani darCeba 

unikalur obieqtad. 

komunaluri `Rrubeli” (Community Cloud) – aris gamoTvliTi infrastruqturis 

saxe, romelic daniSnulia konkretuli momxmareblis (korporaciis) gamoyenebisaTvis, 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

77 

 

romelTac aqvT saerTo amocanebi. komunaluri  `Rrublis” magaliTia plaTforma Windows 

Azure, veb-servisi Amazon. 

`Rrublovani gamoTvlebis” dadebiTi mxareebia: personaluri kompiuterebis 

gamoTvliTi simZlavreebis Semcireba (ZiriTadi moTxovnaa internetTan daSveba); 

saSualebebis ekonomia (IT-sistemis mflobelebisaTvis Rirebulebis Semcireba 50-

75%); drois ekonomia; programuli uzrunvelyofis da monacemebis dacvis gamoyeneba; 

resursebis efeqturi gamoyenebis SesaZlebloba, momxmareblebs Soris gadanawilebis 

xarjze; manqanuri matareblebis ekonomia (monacemebi da prpgramebi inaxeba internetSi; 

monacemTa damuSavebis maRali siCqare. uaryofiTi mxareebia: momxmarebelTa monacemebis 

Senaxva damokidebulia kompaniebze, romlebic ganageben `Rrublovani gamoTvlebis” 

servisebs; aradamakmayofilebeli usafrTxoeba; arasaimedo interneti da qseluri 

momsaxurebis maRali Rirebuleba; momwodebelze damokidebuleba; iuridiuli uzrunvel-

yofis ar arseboba.msxvili `gamoTvliTi Rrubeli” Sedgeba aTasobiT serverisagan, 

romlebic ganTavsebulia monacemTa damuSavebis centrebSi. isini uzrunvelyofs 

resursebiT aTobiT aTas danarTebs, romlebsac erTdroulad iyenebs milionobiT 

momxmarebeli. Tanamedrove `Rrublovani teqnologiebi” gamoiyeneba qselebsa da serverebis 

mier mowyobilobebSi, xdeba marketingis restruqturizaciis mizezi.    

3. daskvna 

`Rrublovani teqnologiis” realuri upiratesoba tradiciul IT-sTan mimarTebaSi 

aris ekonomiuri efeqturoba. saWiro ar aris didi Tanxis daxarjva mowyobilobebze, 

infrastruqturis mowyobaze. `Rrublovani teqnologiis” sistemaSi mosaxvedrad, 

aucilebelia swrafqmed internetTan mierTeba. marketinguli momsaxureba `Rrublovani 

teqnologiebis” safuZvelze gulisxmobs, infrastruqturis (IaaS)  da programuli 

uzrunvelyofis (SaaS), rogorc servisebis gamoyenebas. marketinguli sistemis 

momsaxurebis nebismier personals SeuZlia `Rrublovani teqnologiebis” resursebTan da 

servisebTan daSveba, nebismier dros da nebismieri adgilidan, sxvadasxva mowyobilobebis 

gamoyenebiT (nouTbuqebi, planSetebi, smartfonebi da sxv.).  

`Rrublovani gamoTvlebis” gamoyenebis analizisas, SeiZleba aseTi daskvnis gakeTeba, 

rom yvela marketinguli organizacia iyenebs `Rrublis” modelebs da servisebs. aseTi 

modelebisa da servisebis gamoyeneba ar moiTxovs sakuTari serverebis Seqmnas da mis 

momsaxurebas, Tavisufalni arian ekonomiuri da organizaciuli danaxarjebidan. maT 

saSualeba aqvT daayenon TavianTi danarTebi plaTformaze, romliTac SesaZlebelia 

provaideris momsaxurebis miReba. 
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Summary  

The article describes the approach and presentation of the formation of high-tech marketing 

sales based on cloud technology. The concept of creation of IT infrastructure in the form of IT 

services marketing approach creation of cloud services. Described comparison of cloud computing 

technology with traditional information technology, resulting in cloud technologies are modern 

and convenient tool of marketing activity. There are four basic models for cloud services and 

cloud computing architecture. 

 

ИСПОЛЬЗОВАНИЕ ТЕХНОЛОГИИ ОБЛАЧНЫХ ВЫЧИСЛЕНИЙ  

В МАРКЕТИНГЕ 

 

Габедава О.В., Почовян С.М., Габедава Н.О.,  

Себискверадзе Г.Н. 

 

Грузинский Технический Университет 

Резюме 

 

Pассмотрены подходы представления и формирования высокотехнологического 

маркетинга реализации продукции на основании облачных технологии    Концепция 

создания ИТ-инфраструктуры, в виде ИТ- сервисов, маркетинговый подход создания 

облачного обслуживания. Описано сравнение технологии облачных вычислений с 

традиционными информационными технологиями, в результате облачные технологии 

представляют современный и удобный инструмент маркетинговой деятельности.    

Представлены четыре базовых моделя для облачного обслуживания и архитектура облачных 

вычислений. 
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СОВРЕМЕННЫЕ ИТ ОБЕСПЕЧЕНИЯ  БЕЗОПАСНОСТИ  

ИНФОРМАЦИИ  В  АСУ  

Почовян  С.М.,  Габедава  О.В. 

Грузинский  Технический  Университет 

Резюме 

Рассмотрены основные современные информационные технологии обеспечения                    

безопасности информации в автоматизированной информационной системе управления,                             

необходимые для обеспечения эффективного функционирования фирмы. Описаны 

информационная технология облачных вычислений, системы обнаружения вторжений и 

система предотвращения вторжений, технология клиент-сервер, основные задачи системы 

защиты информации для выполнения бизнес-процессов в фирме, а также структура системы 

автоматизированного управления информационной безопасностью автоматизированной  

информационной  системы  управления. 

Ключевые слова: АСУ. Информационная система. Защита  информации. ИТ. 

Безопасность.  

1. Введение 

Для обеспечения эффективности и конкурентоспособности фирмы необходимо 

обеспечить разработку автоматизированной информационной системы управления, с 

необходимостью вывода   её  на  уровень  современных  требований.  

Эффективное функционирование фирмы обеспечивается использованием в автоматизи-

рованной информационной системы управления современных информационных технологий на 

основе использования современных методов планирования, контроля и анализа финансово-

хозяйственной деятельности, эффективной организации информационного обмена с потре-

бителями информации, с обеспечением защиты информации в коммерческой  деятельности  

фирмы. 

2. Основная  часть 

Для эффективного функционирования фирмы необходимо использовать современнын 

информационные технологии, применять современные методы использования сети Интернет, 

включая применение концепции облачных вычислений, создания электронных каталогов                 

услуг всех сервисных служб, а также принятия управленческих решений, с учётом                

информации внешней среды. Информационная технология облачных вычислений (Сloud              

computing) позволяет фирме использовать ресурсы Интернета для создания, хранения,               

представления, обработки и обмена информации, с представлением множества                                   

вычислительных  услуг  и  приложений.  

Необходимо обеспечить контроль и защиту информации в коммерческой деятельности           

фирмы, примененять криптографические методы и средства защиты информации, уменьшить                         

риск незаконного вмешательства в процессы функционирования автоматизированнй 

информационной системы управления, разработать совокупность организационных и                    

технических мер защиты информации для системы защиты автоматизированной                           

информационной системы управления, для устранения угроз безопасности информации. При 

решении основных задач автоматизированной информационной системы управления должна            

быть обеспечена доступность ко всей используемой и обрабатываемой в системе информации,                         
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а также их целостность и конфиденциальность, с определением неправомерного копированая, 

исправления и удаления информации, включая угроз нарушения целостности и подделки 

электронного документа. Для обнаружения неавторизованного доступа в автоматизированную 

информационную систему управления через сеть Интернет необходимо использовать системы 

обнаружения вторжений (Intrusion Detection System): хостовые – ддя отслеживания файлов          

журналов брандмауэра, веб-сервера и системных журналов, и целостности системных файлов; 

сетевые – для проверки сетевого трафика на наличие подозрительных шаблонов и                                  

обнаружения аномалий. Для компьютерной и сетевой безопасности автоматизированной 

информационной системы управления необходимо использовать систему предотвращения             

вторжений (Intrusion Prevention System), в которой система обнаружения вторжений (Intrusion 

Detection System) связана с брандмауэром, и таким образом система предотвращения               

вторжений (хостовая, сетевая и распределённая) обнаруживает вторжения и автоматически  

защищает  от  них. 

Для обеспечения безопасности информации при разработке системы защиты                                

автоматизированной информационной системы управления  необходимо учитывать состав,            

режимы функционирования и функциональные характеристики автоматизированной 

информационной системы управления, включая программное обеспечение, информационные 

её взаимосвязи со всеми другими телекоммуникационными сетями и автоматизированными 

информационными системами управления, с определением объектов защиты, методов                         

управления доступом, типов доступа к информации, правил разграничения доступа, структуры 

системы защиты автоматизированной информационной системы управления, с определением                

средств защиты информации.  

Должно быть обеспечено оперативное централизованное управление системой защиты 

информации автоматизированной информационной системы управления, сопровождение 

функционирования системы защиты, мониторинг за обеспечением уровня защищённости 

автоматизированной информационной системы управления фирмы, с определением 

сотрудников фирмы, которые обеспечивают изменения функциональных характеристик 

автоматизированной информационной системы управления и системы защиты, анализ 

функционирования системы защиты автоматизированной информационной системы 

управления, с оперативным устранением недостатков в функционировании системы защиты.                  

Для защиты коммуникаций автоматизированной информационной системы управления              

необходимо применить технологию IP-безопасности, которая базируется на протоколе IPSec                

(IP Security). Данный протокол представляет собой протокол транспортного уровня с защитой 

данных на основе шифрования, цифровой подписи и алгоритмов кэширования.  

Данная технология позволяет осуществлять, при обмене информации между 

пользователями и компьютерными  сетями,  защиту  информации  от  перехвата,  исправления  

и  копированая  [1].  

Структура системы автоматизированного управления информационной безопасностью                                               

автоматизированной информационной системы управления должна иметь трёхуровневую 

архитектуру (рис.1).  

На первом уровне (уровень сбора информации) происходит сбор, первичная обработка и 

передача на второй уровень собранной информации по событиям информационной 

безопасности, а также интеграция с системой физической защиты информации. Средствами 

SIEM-систем (Security Information and Event Management), либо набором специализированных 

коннекторов, обеспечивающих сбор необходимой информации, осуществляется сбор 

информации от систем и средств обеспечения информационной безопасности, системного и 

специального прикладного программного обеспечения автоматизированной информационной 
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системы управления, сетевого оборудования, серверов, межсетевых экранов и средств 

антивирусной защиты.  

 

 
Рис.1.  Структура  АСУ информационной  безопасностью 

 

 

На втором уровне (уровень обработки информации) осуществляется сбор, анализ и 

корреляция событий, поступающих от первого уровня. Средствами SIEM-систем (Security 

Information and Event Management) осуществляется проверка собранной информации на 

соответствие политике управления инцидентами, обрабатка и корреляция информации, с 

выделением из множества событий информационной безопасности информации по 

инцидентам, а также передача полученной информации на третий уровень. На третьем уровне 

(уровне управления) осуществляется автоматизация процесса управления информационной 

безопасностью автоматизированной информационной системы управления, и таким образом, 

данный уровень представляет собой адаптивный интерфейс, который в режиме реального 

времени управляет инцидентами информационной безопасности, проводит анализ состояния 

системы защиты, выдаёт отчётную информацию по состоянию информационной безопасности 

автоматизированной информационной системы управления  фирмы. 

Разработанная система защиты автоматизированной информационной системы 

управления обеспечивает управление доступом пользователей к информационным 

распределённым базам данных и программам, контроль и анализ защищённости информации и 

угроз безопасности информации и рисков, обнаружение вторжений, антивирусную защиту, 

контроль Интернет и почтового трафиков, криптографическую защиту информации, 

целостность и защиту автоматизированной информационной системы управления, включая 

информационное и программное обеспечения, машинные носители [2]. Таким образом 

обеспечивается безопасность информации в автоматизированной информационной системе 

управления, то  есть  обеспечивается  защита  от  внутренних  и  внешних  угроз. 

Процессный подход к разработке новой системы управления обеспечит автоматизацию 

технологий выполнения бизнес-процессов в фирме. На процедурном уровне фиксируются              

решения по документообороту, учёту, организации управления, планированию и                         

прогнозированию. С повышением требований к безопасности информации и для уменьшения 

нагрузки на компьютерную сеть используется современная технология клиент-сервер,                      

которая базируется на реляционных серверах баз данных с передачей по сети лишь                                      

изменённой информации. Сотрудники фирмы получают возможность работать с системой                                   

на локальных таблицах с привычным для них интерфейсом и получать необходимую                              

информацию от других пользователей по компьютерной сети. Данная технология                                            
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обеспечивает равномерное распределение нагрузки на серверные и клиентские узлы и                                   

защиту информацционных баз данных от несанкционированного доступа на уровне                                          

сервера  [1,2]. 

3. Заключение 

Современные информационные технологии обеспечивают эффективность и кон-

курентоспособность фирмы. Процессный подход позволяет автоматизировать технологии 

выполнения бизнес-процессов и сократить количество уровней принятия решения в фирме.                           

Для обеспечения безопасности информации необходимо учитывать состав, режимы 

функционирования и функциональные характеристики автоматизированной информационной 

системы управления. На основе разработанной системы защиты автоматизированной 

информационной системы управления обеспечивается доступность ко всей используемой и 

обрабатываемой информации,  с  обеспечением  их  целостности  и  конфиденциальности. 
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INFORMATION SECURITY MODERN  IT FOR AUTOMATED   

MANAGEMENT  INFORMATION  SYSTEMS 

Pochovyan  Simon,  Gabedava  Omar 

Georgian  Technology  University 

Summary 

The basic modern information technology security information in an automated information 

management  system  required  for  the  effective  functioning  of  the  company. Describes 

information technology cloud computing, intrusion detection systems and intrusion prevention system, 

client-server technology, the main task of protecting information for the execution of business 

processes in the company, as well as the structure of the automated control system of  information  

security  of  automated  information  management  system. 

 

informaciis usafrTxoebis uzrunvelyofis   

Tanamedrove teqnologiebi marTvis avtomatizebul  

sistemebSi   

simon poCoviani, omar gabedava  

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia marTvis avtomatizebul sistemebSi informaciis usafrTxoebis 

uzrunvelyofis Tanamedrove informaciuli teqnologiebi., aucilebeli firmis efeqturi 

funqcionirebisaTvis. aRwerilia Rrublovani gamoTvlebis informaciuli teqnologia, 

`SeWris” aRmoCenis sistemebi da maTi aRkveTis sistema, klient-serveruli teqnologia, 

firmaSi biznes-procesebis SesrulebisaTvis informaciis dacvis sistemis ZiriTadi 

amocanebi, agreTve, marTvis avtomatizebuli sistemis informaciuli usafrTxoebis, 

marTvis avtomatizebuli sistemis struqtura. 
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samedicino inJineriaSi aparaturuli mowyobilobebis  

usafrTxoebis donis maCveneblis amaRlebis klasifikacia 

lili petriaSvili, naTia gogiliZe  

saqarTvelos teqnikuri universiteti 

reziume 

samedicino mowyobilobebi asrulebs mniSvnelovan rols pacientisaTvis maRali 

donis samedicino samsaxuris miwodebaSi. Tumca bolo drois teqnologiurma progresma 

mogvca bevrad ufro sando da usafrTxo samedicino mowyobilobebi, sadac ar SeiZleba 

ugulebelyofili iqnas potenciuri gaumarTaobis riski da masTan dakavSirebuli gverdiTi 

movlenebis SesaZlebloba. samedicino mowyobilobebis programuli analizi xels uwyobs 

mowyobilobebis usafrTxo funqcionirebas, raTa Tavidan iqnas acilebuli incidentebi, 

romelTac SeiZleba mohyves adamianis sxeulis dazianeba an gardacvaleba. 

sakvanZo sityvebi: samedicino mowyobiloba. gverdiTi movlena. programuli 

disfunqcia.   FDA Medical Devices. Adverse events. Software  failures. 

1. Sesavali 

bolo ormocdaaTi wlis ganmavlobaSi, biosamedicino teqnologiam mniSvnelovani 

wvlili Seitana Tanamedrove jandacvis progresSi. samedicino mowyobilobebi asruleben 

mniSvnelovan rols jandacvis efeqtur uzrunvelyofaSi. inovaciuri samedicino 

teqnologiebi, romlebic gvawvdis axal prevenciul, diagnostikur da samkurnalo 

modalobas, uwyvetad Semodis bazarze. Tumca bolo drois teqnologiurma winsvlam 

uzrunvelyo ufro metad saimedo da usafrTxo samedicino mowyobilobebi, amasTan ar 

SeiZleba ugulvebelyofili iqnas mowyobilobebis gaumarTavi muSaobis da masTan 

dakavSirebuli gverdiTi movlenebis potenciuri saSiSroebebi. dResdReobiT samedicino 

mowyobilobebis ricxvi swrafad izrdeba,  rac am droisTvis  asiaTasobiT gansxvavebuli 

saxiT aris msoflio bazarze warmodgenili. informatikis gavlena jandacvis seqtorze 

aseve giganturi masStabebiT gaizarda bolo oci wlis ganmavlobaSi. kompiuteruli 

teqnologiebis evolucia programuli uzrunvelyofis winsvlasTan erToblivad 

uzrunvelyofs am sferoSi progresis maRal maCveneblebs. dResdReobiT, programuli 

uzrunvelyofa integrirebulia an mravalferovan samedicino mowyobilobebSi, romelTac 

damxmare funqcia aqvT, an damoukidebel samedicino mowyobilobaSi. imisaTvis, rom 

uzrunvelyofili iqnas maTi usafrTxo da saimedo muSaoba da maTi gamoyenebisas 

pacientebze maqsimaluri efeqtebis misaRwevad SesaZlebeli gaxdes minimalur riskTan 

erTad, aucilebelia saTanado yuradReba daeTmos programuli uzrunvelyofis 

produqtebis xarisxiani proeqtirebis saqmes. 

programuli uzrunvelyofa mniSvnelovnad gansxvavdeba aparatuli uzrunvelyo-

fisagan sxvadasxva parametrebiT. Zalian iolia programis modificireba da ganaxleba 

Zireuli kontrolis gareSe, da aseve aslebis warmoeba SeiZleba ganxorcieldes 

zedamxedvelobis gareSe. amis Sedegad Zneldeba kontrolze Tvalis midevneba. amas garda, 
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misi sakmao sirTulis gamo, zogadad TiTqmis SeuZlebelia programuli uzrunvelyofis 

sruli Semowmeba da kontroli xarisxze da usafrTxoebaze [1]. bolo ori aTwleulis 

ganmavlobaSi naCvenebia programuli uzrunvelyofiT gamowveuli samedicino 

mowyobilobebis gaumarTavi muSaobis tendencia, rac miuTiTebs am mowyobilobebSi 

programuli uzrunvelyofis mzard mniSvnelobaze. momxdaria fataluri SemTxvevebi, 

romlebic gamowveulia programuli uzrunvelyofis SecdomebiT, ramac gamoiwvia 

pacientis sisxlis jgufis araswori identifikacia, an araswori eleqtronuli recepti 

da a.S. [2]. 

 mocemuli naSromis mizania warmoadginos uaxlesi informacia avtomatizebulad 

marTvadi samedicino mowyobilobebis Sesaxeb, romelTa gaumarTaoba gamowveulia 

programuli uzrunvelyofis xarvezebiT. kerZod, dasaxuli miznebia:  

- mopovebuli monacemebis safuZvelze gamovlenil iqnas programuli xarveziT 

miRebuli arazusti Sedegebi;  

- moxdes monacemTa analizi sxvadasxva meTodis da klasifikaciis sqemebis gamoyenebiT; 

- Sedegebi warmodgenili iqnas amomwuravad da efeqturad; 

- gakeTdes saTanado daskvnebi da identificirebuli iqnas momavlis tendenciebi. 

2. ZiriTadi nawili 

Tanamedrove samedicino mowyobilobebis umetesi nawili aRWurvilia programuli 

uzrunvelyofiT, rac aqtiurad gamoiyeneba diagnostikisa da prevenciis sferoSi. dRiTi - 

dRe izrdeba moTxovna samedicino  aparaturuli mowyobilobis programulad  

funqcionirebaze, rac samwuxarod zrdis usafrTxoebis riskis faqtorebs. SeiZleba iTqvas 

yoveli aTi samedicino mowyobilobidan, romelsac axlavs programuli uzrunvelyofa, 

oTxi arasworad funqcionirebs programuli uzrunvelyofis problemebis gamo. xSir 

SemTxvevaSi aseTi mowyobilobebia:  kompiuteruli tomografiis skaneri, magnituri 

rezonansis saimijo sistema, sisxlis jgufis Sesamowmebeli aparati da a.S. 

samedicino mowyobilobebis klasifikacia maTi gaumarTaobis mizezebis mixedviT. 

samedicino mowyobilobebis gaumarTaoba davyaviT oTx ZiriTad kategoriad, sadac 

klasifikaciis kriteriumad arCeulia Tu ra iyo ZiriTadi mizezi aRniSnuli samedicino 

mowyobilobis muSaobis xarvezisa. samedicino mowyobilobebis xarvezi dajgufebul iqna 

Semdeg oTx kategoriad: 

• aparatuli uzrunvelyofis gaumarTaoba MD- (Medical Devices) 

• programuli uzrunvelyofis gaumarTaoba – (MDSW) 

• momxmareblis interfeisis problemebi (IP) 

• sxva mizezebi 

- aparatuli uzrunvelyofis gaumarTaobaSi igulisxmeba gaumarTaoba meqanikur 

komponentebSi, eleqtromeqanikur komponentebSi, an samedicino mowyobilobis sistemis 

eleqtronuli wredis gaumarTaoba. aparatuli nawilis gaumarTaobis aRmofxvra 

gulisxmobs defeqturi nawilis gamocvlas. 
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- programuli gaumarTaoba aris programis an sistemis Secdoma, rac iZleva 

araswor an moulodnel Sedegs, an iwvevs mis gauTvaliswinebel qmedebas. SecdomaTa 

umetesi nawili ganpirobebulia adamianebis SecdomebiT (programuli uzrunvelyofis 

developerebiT) an uSualod programis kodSi, an mis dizainSi, da Secdomebis bevrad 

ufro mcire nawili gamowveulia kompilerebis SecdomebiT, romlebic kods arasworad 

Targmnian.  

- momxmareblis interfeisis gaumarTaobad iTvleba nebismieri problema, romelic 

uSualod dakavSirebulia interfeisTan, operaciis Sesasrulebel sakontrolo 

instrumentebTan, da momxmarebelsa da samedicino mowyobilobas Soris komunikaciasTan.  

- meoTxe kategoria, romelSic Sedis danarCeni SemTxvevebi, moicavs nebismier 

samedicino mowyobilobis xarvezs, romelic ar Sedis zemoT aRniSnul sam kategoriaSi. 

procentuli Tanafardoba programuli uzrunvelyofiT momuSave samedicino 

aparaturis ukan gawvevisa, sadac xarvezis mizezi programuli uzrunvelyofa iyo, im ukan 

gawveuli SemTxvevebis raodenobasTan, romelic exeboda programuli uzrunvelyofiiT 

aRWurvil samedicino aparaturas, mocemulia analitikurad yoveli wlisTvis, romelic 

miRebulia saqarTveloSi arsebul ramdenime samedicino klinikis bazaze. es monacemebi 

asaxavs programuli uzrunvelyofis rols samedicino mowyobilobebis avariul muSaobaSi. 

es maCveneblebi icvleba 20%-dan da scildeba 50%-ian niSnuls mTeli saangariSo 

periodisTvis, anu 2009-2015 wlebis SualedisTvis 39,8%-iani saSualo maCvenebliT. 

procentuli Tanafardoba programuli uzrunvelyofiT momuSave samedicino aparaturis 

ukan gamowvevisa, sadac xarvezis mizezi programuli uzrunvelyofa iyo, samedicino 

mowyobilobebis ukan gamowvevis mTlian raodenobasTan mocemulia analitikurad yoveli 

wlisTvis. Sesabamisi maCveneblebi cvalebadobs 10%-dan saangariSo periodis dasawyisSi, 

30%-ze maRla periodis dasasrulisTvis, 18,3%-iani saSualo mniSvnelobiT, rac 

miuTiTebs programuli uzrunvelyofis xarvezis xelSesaxeb rolze samedicino 

mowyobilobebis araefeqtur  muSaobaSi.  

1-el naxazze warmodgenilia mowyobilobaTa ukan gamoxmobis procentuli nawilebi 

mTlianad samedicino mowyobilobebiTvis, im mowyobilobebisTvis, romelTac axlavs 

programuli uzrunvelyofa, da im mowyobilobebisTvis, romelTac axlavs programuli 

uzrunvelyofa da romlis arasaTanado muSaoba gamowveulia programuli uzrunvelyofis 

xarvezebiT Sesaswavili 2009 – 2015 wlebis periodis TiToeuli wlisTvis. 

analizis Sedegebi aCvenebs, rom samedicino mowyobilobebis ukan gawvevis TiTqmis 

naxevari ganpirobebulia aparatuli anu fizikuri saxis gaumarTaobiT. procentulad 

mTliani ukan gawvevebis 45,7% gamowveulia aparatuli uzrunvelyofis defeqtebiT, 

39,9% programuli uzrunvelyofis gaumarTaobiT, 9% warmoadgens momxmareblis 

interfeisis problemebs, da darCenili 5,4% im SemTxvevebs miuTiTebs, romlebic wina sam 

kategoriaSi ar Sedis. 
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nax.1. 

 

wina gamokvlevebTan Sedareba aCvenebs, rom bolo aTwleulis ganmavlobaSi 

mniSvnelovnad gaizarda programuli uzrunvelyofis gaumarTaobiT gamowveuli ukan 

gawvevebis raodenoba. bolo wlebSi programuli uzrunvelyofis araswori muSaobiT 

gamowveuli samedicino mowyobilobebis ukan gamowvevebis ricxvis zrda. es aris imis 

uSualo Sedegi, rom ufro meti samedicino mowyobiloba gamodis, romelsac marTavs 

kompiuteruli programa. 

     ukan gamowvevebis mzardi wili im samedicino mowyobilobebisa, romelTac axlavs 

programuli uzrunvelyofa miuTiTebs imaze, rom ufro da ufro mzardi masStabebiT 

xdeba programuli uzrunvelyofT aRWurvili samedicino mowyobilobebis warmoeba. 

dResdReobiT zogadad programuli uzrunvelyofa axlavs umartives samedicino 

mowyobilobas, rom araferi vTqvaT maRalteqnologiur samedicino mowyobilobebze. ukan 

gamoxmobili samedicino mowyobilobebis TiTqmis naxevari (46%) iyenebs kompiuterul 

programas misi funqcionirebisaTvis. ukan gamoxmobis ricxvis zrda im 

mowyobilobebisaTvis, romlebic gamowveulia programuli uzrunvelyofis disfunqciiT, 

aris pirdapiri Sedegi imisa, rom izrdeba samedicino mowyobilobebis wili CaSenebuli 

programuli uzrunvelyofiT. mTeli Seswavlili periodis ganmavlobaSi, procentuli 

nawili samedicino mowyobilobebis ukan gawvevisa, rodesac mowyobilobebs axlavdaT 

programuli uzrunvelyofa da gaumarTaoba gamowveuli iyo programuli uzrunvelyofis 

defeqtebiT, ukan gamowvevaTa im SemTxvevebTan SedarebiT, sadac mowyobilobebi 

aRWurvilia programuli uzrunvelyofiT, aRwevda TiTqmis 40%-s saSualod. es niSnavs, 

rom yoveli xuTi samedicino mowyobilobidan, romelTac axlda programuli 

uzrunvelyofa, ors hqonda problemebi programis gaumarTaobis gamo. 

 rac Seexeba gaumarTaobis mizezebs, 2009-2015 wlebis Sedegebi gviCvenebs, rom 

TiTqmis naxevari samedicino mowyobilobebisa ukan iqna gamowveuli aparatuli 
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problemebis gamo. procentulad ukan gamowvevaTa 45,7% gamowveuli iyo aparatuli 

problemebiT, 39,9% - programuli uzrunvelyofis problemebiT, 9% - momxmareblis 

interfeisis problemebiT, da darCenili 5,4% - sxva mizezebiT gamowveuli problemebiT.  

3. daskvna 

naSromSi warmodgenilia samedicino mowyobilobebis muSaobis xarvezis warmoqmnis 

mizezebi, rac klasificirebulia oTx etapad. Analizis safuZvelze SesaZlebelia iTqvas, 

rom aparaturis xarvezi umetes SemTxvevaSi gamowveulia programuli uzrunvelyofis 

gaumarTavi muSaobiT. Sedegebma aCvena, rom ukan gamowveuli samedicino mowyobilobebis 

TiTqmis naxevari iyenebs programul uzrunvelyofas, rac miuTiTebs maT mzard rolze 

samedicino mowyobilobebis sferoSi. miuxedavad amisa, es iwvevs programuli 

uzrunvelyofis gaumarTaobiT gamowveuli samedicino mowyobilobebis ukan gamowvevis 

ricxvis zrdas.  

 Kkvlevebi aCvenebs rom bolo xuTi wlis ganmavlobaSi mniSvnelovnad gaizarda 

programuli uzrunvelyofT marTuli mowyobilobebis xarvezebi. es zrda pirdapir 

kavSirSia im faqtTan, rom gazrdilia im samedicino mowyobilobaTa ricxvi, romlebic 

iyenebs CaSenebul sistemebs. gamokveTilia tendenciebi da sakiTxebi, razedac yuradReba 

unda iqnes, gamaxvilebuli raTa miRweuli iqnas biosamedicino teqnologiebis gamoyenebis 

usafrTxoebis donis amaRleba. 
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HARDWARE SECURITY CLASSIFICATION LEVEL INDICATOR  

RAISING IN MEDICAL ENGINEERING 

Petriashvili Lily, Gogilidze Natia   

Georgian Technical University 

Summary 

Medical devices play a vital role in the delivery of high quality healthcare. Although recent 

technological vancements have led to much more reliable and safer medical devices, potential 

risks of failure and the associated adverse incidents cannot be neglected. Medical device (MD) 

recalls by manufacturers contribute to the safe function of the devices, in order to avoid incidents 

that could lead to injuries and deaths. The results reveal that almost half of the medical devices 

being recalled make use of software for their operation, dicating the growing role of the software 

in the domain of medical equipment. Furthermore, four out of every ten medical devices 

incorporating software have failed due to a problem in the software itself, while compared to the 

total FDA MD recalls this reaches 18.3% of software failures during this period.The present recalls 

analysis has demonstrated significant increase of MD software failures during the last decade, 

compared to previous studies. 

 

ПОВЫШЕНИЕ УРОВНЯ БЕЗОПАСНОСТИ ИНДИКАТОРА КЛАССИФИКАЦИИ, В 

МЕДИЦИНСКИХ  АППАРАТНЫХ ОБОРУДОВАНИИ 

Петриашвили Л.,  Гогилидзе Н. 

Грузинский Технический Университет 

Резюме 

Медицинские устройства играют важную роль в доставке высококачественного 

здравоохранения. Хотя недавняя технологическая Обработка привела к намного более 

надежным и более безопасным медицинским устройствам, потенциальными рисками 

неудачи и связанных неблагоприятных инцидентов нельзя пренебречь. Отзывы 

медицинского устройства (MD) изготовителями способствуют безопасной функции 

устройств, чтобы избежать инцидентов, которые могли привести к ранам и смертельным 

случаям. Результаты показывают, что почти половина медицинских устройств, которые 

вспоминают, использует программное обеспечение для их действия, растущая роль 

программного обеспечения в области медицинского оборудования. Кроме того, четыре из 

каждых десяти программных обеспечений слияния медицинских устройств потерпели 

неудачу из-за проблемы в самом программном обеспечении, в то время как по сравнению с 

полной FDA MD вспоминает, что это достигает 18.3% неудач программного обеспечения во 

время этого периода. Существующий анализ отзывов продемонстрировал значительное 

увеличение неудач программного обеспечения MD в течение прошлого десятилетия, по 

сравнению с предыдущими исследованиями. 
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mikrokontroleri avtomaturi morwyvis sistemaSi 

OoTar qarTveliSvili 

saqarTvelos  teqnikuri  universiteti 

reziume 

ganixileba mikrokontroleris bazaze avtomaturi morwyvis sistemis dagegmarebis 

procesi. sistema axorcielebs wylis sarqvelis gaxsnas drois garkveul periodSi da  

xangrZliobiT, rac uzrunvelyofs nargavisaTvis Sesabamisi raodenobis wylis miwodebas. 

Tavis mxriv morwyvis reJimi damokidebulia mTel rig parametrebze, rogoricaa niadagis  

tenianoba, haeris temperatura da milSi wylis wneva. arsebuli literaturis  

safuZvelze dadgenili iqna aRniSnuli parametrebis gavlena morwyvis reJimze. sensore-

bidan miRebuli informaciis damuSavebisa da mmarTveli signalebis  formorebisaTvis 

gamoyenebulia mikrokontroleri Atmega 128, romelTanac dakavSirebulia sxvadasxva 

daniSnulebis gare mowyobiloba. damuSavda mikrokontroleris funqcionirebis algoriTmi 

da Sedgenilia programa C enaze. 

sakvanZo  sityvebi: morwyvis sistema. mikrokontroleri. sensori. sarqveli.  

realuri drois saaTi. algoriTmi. programa. 

1. Sesavali 

mikrokontrolerebis gamoCenam kompiuterul teqnikaSi Seqmna SesaZlebloba misi  

gamoyenebisa axal sferoebSi, romlebic aqamdis miuwvdomeli iyo misTvis. vinaidan,  

mikrokontrolerebi warmoadgenen erT integralur sqemaSi moTavsebul mcire zomis 

kompiuters, romelsac gaaCnia garda procesoruli birTvisa da mexsierebisa, sxvadasxva  

periferiuli mowyobiloba da gare obieqtefTan interfeisis farTo asortimenti, 

SesaZlebeli gaxda maTi gamoyeneba sxvadasxva daniSnulebis obieqtebis marTvisa da  

monitoringisaTvis. miuxedavad SezRuduli SesaZleblobisa ( mexsierebis  tevadobisa da  

swrafqmedebis  mxriv) maT SeuZliaT gadaWran SedarebiT martivi amocanebi, winaswar  

momxmareblis  mier  Cawerili  programebis  saSualebiT. mikrokontrolerebis  mcire  

zoma, muSaobis maRali  saimedooba da  daprogramebis  simartive SesaZleblobas  iZleva  

gamoviyenoT isini e.w. “CaSenebul  sistemebSi” sxvadasxva  inteleqtualuri  amocanebis  

Sesasruleblad: sayofacxovrebo teqnikaSi, avtomobilebSi an warmoebis  sxvadasxva  

ubanze, rogorc daSorebuli terminalebi. aseTi terminalebis dakavSirebiT 

elqtrogamtariani an ugamtaro  kavSriT iqmneba msxvili sistemebi, romlebic  imarTebian  

serverebidan (klient-serveris  arqiteqtura), SesaZlebelia  Internet-is saSualebiTac. 

naSromSi warmodgenilia morwyvis avtomaturi sistema mikrokontroleris 

gamoyenebiT. morwyvis sistemis saSualebiT sruldeba garkveuli teritoriis morwyva aq  

arsebuli mcenareebisaTvis saWiro periodulobiT miwis tenianobisa, atmosferuli  

mdgomareobis da milebSi wylis wnevis gaTvaliswinebiT, winaswar gansazRvruli  

algoriTmis mixedviT. marTvis  organod  gamoiyeneba  kompiuteri  an  mikrokontroleri,  

romlebic iReben saWiro  informacias  specialuri  gadamwodebisagan  da  gamoimuSaveben  

samarTav  signalebs. 

amJamad firmebis mier SemoTavazebulia aRniSnuli daniSnulebis sxadasxva  sistema,  

romlebic  gansxvavdebian  sirTuliT,  arqiteqturuli  gadawyvetiT  da  RirebulebiT. 
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winamdebare naSromSi Cven SevecadeT Segveqmna morwyvis sistema  mikrokontro-

lerebis gamoyenebiT,  romelic  daakmayofilebda yvela arsebul pirobas da  iqneboda  

SedarebiT  iafi.  

2. morwyvis sistemis koncefcia da proeqtis  

sawyisi  pirobebi 

pirveli  piroba, romelic  gaTvaliswinebuli unda iyos morwyvis procesis marTvis  

dros, aris morwyvis intervalis gansazRvra. sxvadasxva saxeobis mcenarisaTvis 

rekomendirebulia morwyvis sxvadasxva reJimi. Cvens mier warmodgenil proeqtSi  

ganixileba  gazonis morwyvis procesi, Tumca programaSi mciredi cvlilebis Semdeg igi 

SeiZleba  gamoyenebuli iyos sxva SemTxvevisTvisac. rogorc Cvens mier mokvleuli  

literaturidan  Cans [1-5],  gazonis  morwyva  rekomendirebulia dReSi erTxel, dilis 

an saRamos  saaTebSi an gvalvian  periodSi - orjer. amitom morwyvis win unda 

Semowmdes  atmosferos  temperaturuli  monacemebi^: 100C-270C  normaluri morwyvis 

reJimi, 270C  zeviT – ufro intensiuri. 100C  qveviT ki morwyva ar sruldeba. 

meore  mniSvnelovani sakiTxi,  romelic  ganxiluli  unda  iyos  marTvis  

sistemis  proeqtirebis dros, aris mis mier gafrqveuli wylis raodenoba. imave 

lituraturaze  dayrdnobiT gazonis normaluri morwyvisaTvis iTvleba, rom 10 litr 

wyals, romelic ifanteba 1 m2-ze morwyvis sistemis mier, SeuZlia daatenianos niadagis 

fena daaxloebiT 10 sm siRrmemde, rac sakmarisia  gazonis  fesvebis  sistemisaTvis. 

aRniSnuli moculobis wylis gafrqveva unda uzrunvelyos gamfrqvevma. misi warmadobis 

(gafrqveuli wylis raodenoba saaTSi) mixedviT  ganisazRvreba  morwyvis  xangrZlioba. 

warmadoba  Tavis  mxriv  damokidebulia  wylis  Wavlis wnevaze  wyalsadenSi, romlis  

maqsimaluri mniSvneloba wyalsaqaCi dguSis an  avzis  gamoyenebis  SemTxvevaSi Seadgens 

4 bars, minimaluri ki 1-s. rekomendebulia gazonisaTvis wvimis gamrfqvevis gamoyeneba. 

kidev erTi sakiTxi, romelic unda iyos gaTvaliswinebuli, aris niadagis  

tenianobis gansazRvra. tenianobis normaluri mniSvneloba Seadgens 75%. zedmeti  

tenianoba iwvevs miwis zedapiris datborvas,  ris gamoc mcirdeba Jangbadis miwodeba  

mcenaris fesvebTan da uaryofiTad moqmedebs masze. amitom tenianobis gazrdis  

SemTxvevaSi  morwyva  ar  unda  ganxorcieldes. aRniSnuli  sakiTxebis  gadaWra  

safuZvlad  daedeba  morwyvis  sistemis  proeqts. 

3. sqemuri  realizacia 

sistemis birTvs warmoadgens mikrokontroleri Atmega 128 [6]. misi arCeva 

ganpirobebulia didi tevadobis mexsierebiT, mdidari periferiiT da gare  mowyobilo-

bebTan interfeisebis farTo nomenklaturiT, rac srulad akmayofilebs sistemis 

proeqtis moTxovnas. 

gare mowyobilobasTan dasakavSireblad gamoyenebulia mikrokontroleris PB,PC da 

PD portebi. kerZoT, PB0  gamomyvani dakonfigurebulia rogorc gamosasvleli,  romliTac 

imarTeba sarqvelis CarTva-gamorTva.   

wylis sarqveli  warmoadgens morwyvis avtomaturi sistemis erT-erT sakvanZo  

elements. misi daniSnulebaa CarTvis SemTxvevaSi miawodos wylis Wavli gamfrqvevs 

(sprinklers) drois Sesabamis momentSi [7]. vinaidan, sarqvelis CarTva-gamorTva imarTeba  
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mikrokontroleridan, konkretuli modelis arCevis dros unda uzrunvelyofili iyos  

mikrokontrolerTan misi SeTavseba teqnikuri maxasiaTeblebis gaTvaliswinebiT.  

Internet forumSi warmodgenili specialistebis azriT, aRniSnuli proeqtisaTvis  

yvelaze  metad  gamosadegia firma Hunteri-s eleqtro dinamikuri sarqveli  PGV100. misi  

maxasiaTeblebi  mTlianad  akmayofileben  proeqtis  moTxovnebs [8,9,10]. 

vinaidan sarqvelis gaxsnisaTvis saWiroa CarTvis denis didi mniSvneloba (350 ma), 

aRniSnul gamosasvlelze dayenebulia tranzistoruli gasaRebi (sxva variantSi – eleq-

tronuli rele), romelic uzrunvelyofs CarTvis denis saWiro mniSvnelobas. 

PC0 da PC1 gamomyvanebi dakonfigurirebuli arian rogorc Sesasvlelebi da 

ukavSirdebian, Sesabamisad, tenianobis da wnevis sensorebis gamosasvlelebs. aRniSnuli 

Sesasvlelebi mikrokontrolerSi ukavSirdebian analogur-cifrul gardamsaxs (acg), 

sadac sruldeba sensorebidan miwodebuli analoguri signalebis gardasaxva aTTanriga  

diskretul formatSi [11]. 

niadagis tenianobis  sensori gankuTvnilia niadagis tenianobis gansazRvrisaTvis. Tu  

niadagi teniania morwyva ar xdeba, Tu igi iyo dagegmili. tenianobis sensoris arCevis  

dros yuradReba eqceoda Semdeg parametrebs: kvebis wyaros mniSvnelobas, gamosasvleli  

signalis cvlilebis diapazons, gazomvis cdomilebas. 

Cvens mier arCeuli iqna tenianobis sensori DFRobot, romlis parametrebi  

akmayofilebs proeqtis moTxovnas – gamomavali signalis mniSvnelobebis diapazoni 0-4,5v, 

xolo aTTanriga gardaqmnis Sedegi savsebiT misaRebia gazomvis cdomilebisaTvis [12]. 

morwyvis procesisaTvis didi  mniSvneloba  aqvs gafrqveuli wylis moculobas  da  

simZlavres. sxvadasxva saxis mcenareebs axasiaTebT am parametrebis sxvadasxva  

mniSvnelobebi. Tavis mxriv, aRniSnuli maCveneblebi damokidebuli arian milsadenSi  

wylis wnevaze, romelic SeiZleba icvlebodes sxvadasxva mizezis gamo. wnevis Semcirebis  

SemTxvevaSi morwyva unda sruldebodes ufro xangrZlivad, vidre normaluri wnevis  

SemTxvevaSi. wylis wneva izomeba barebSi (1 bari daaxloebiT tolia 1 atmosferos). 

wylis wnevis cvlileba qalaqis qselSi an saagarako teritoriaze, romlis drosac  

sistema muSaobs damakmayofileblad, unda iyos 1,5-5 bari. zemoTqmulidan gamomdinare, 

avtomaturi morwyvis sistemis dagegmarebis dros unda gaTvaliswinebuli iyos wylis 

wnevis mniSvnelobis Semowmeba da morwyvis  xangrZliobis koreqtireba.  

wnevis  gasazomad  milSi  gamoiyenebian  wylis  wnevis  sensorebi,  romelTa  

arCeva  xdeba  parametrebis  saSualebiT. proeqtis  Taviseburebidan  gamomdinare, wnevis  

sensoris  arCeva  Sesrulda  Semdegi  parametrebiT:  gazomvis  diapazoni, Seadgendes 0-

5bars, gamomavali  signalis mniSvneloba, kvebis  wyaros  mniSvneloba. 

proeqtisTvis  misaRebi  aRmoCnda  WIKA  kompaniis  wnevis  sensori  S-10, romlis  

gazomvis  diapazonia  0-6 bari, gamomavali  signalis  mniSvneloba  0-10v [13,14]. 

Cvens  mier analogur-cifruli gardamsaxisTvis arCeuli iqna mikrokontroleris 

Siga sayrden Zabvis mniSvneloba 2,56v,  romlis  drosac dasaSvebi maqsimaluri  Semavali  

Zabva portebis Sesasvlelebze ganisazRvreba 2,75v-iT. sensorebidan mowodebuli Zabvebis  

mniSvnelobebis dasaSvebamde Semcirebis mizniT gamoviyeneT Zabvebis gamyofebi (R4-R5), (R6-

R7). 

PC3 gamomyvanebTan dakavSirebulia temperaturis sensori. proeqtSi Cvens mier  

gamoyenebulia amJamad metad populiaruli Dallas Semiconductor  korporaciis temperaturis 
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sensori DS18B20. igi warmoadgens  integralur  programulad  marTvad  moduls. 

analogur signalebisGgardasaxva sruldeba masSi CaSenebul acg-Si. informaciis  gacvla  

mikroprocesorsa da moduls Soris xorcieldeba erTgamtarian 1-Wire interfeisis 

saSualebiT [15,16]. vinaidan umoqmedobis SemTxvevaSi salteze unda iyos Hi-Z  mdgomareoba,  

saltesTan mierTebulia momWimavi winaRoba R8, romelic uzrunvelyofs aRniSnul 

mdgomareobas.  

morwyvis  drois intervalebis fiqsirebisaTvis Cvens mier gamoyenebulia realuri 

drois saaTi, romelic warmoadgens integralur  sqemas DS1307.  realuri drois  saaTi 

asrulebs wamebis,  wuTebis, saaTebis, dRis, Tvis da wlis aTvlas. gaTvaliswinebulia 

rogorc 24-saaTian, ise 12-saaTian reJimebSi muSaoba.Uukanasknel SemTxvevaSi dRis  

periodis indikacia xdeba AM/PM almebiT. modulTan  mikrokontroleris  uTierToba  

xorcieldeba  brZanebebis saSualebiT [17,18]. monacemTa da brZanebebis  gacvla sruldeba 

TWI interfeisiT, romelsac warmoadgenen PD0,PD1  portebis  gamosasvlelebi. momWimavi 

winaaRmdegobebi  R3,R4  mierTebulia gamomaval salteebTan imave  mizniT,  rac zeviT iyo 

naCvenebi. sur.1-ze  warmodgenilia sistemis stuqtura. 

 

 

nax.1 

4. sistemis funqcionirebis algoriTmi 

vinaidan sistemis marTvis funqciis Sesruleba mdgomareobs wylis milis  sarqvelis 

gaxsnaSi  drois  saWiro momentSi garkveuli xangrZliobiT, upirveles  yovlisa unda  

ganisazRvros morwyvis intervali. 

rogorc zeviT iyo naCvenebi, programa gaTvaliswinebulia  gazonis  morwyvisaTvis. 

am  tipis  nargavisaTvis  rekomendirebulia  dRe-RameSi  erTxel  morwyva  Cveulebriv  

pirobebSi  da  orjer - gvalvian  periodSi.  
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morwyvis drois dasafiqsireblad Cvens mier gamoyenebulia realuri drois saaTi,  

romlis gamokiTxva xdeba periodulad. saaTTan mikiTxvis inicirebas asrulebs mikro-

kontrolerSi CaSenebuli mTvlelis wyvetis samomsaxure programa, romelic formirdeba 

mTvlelis gadavsebis  SemTxvevaSi. misi perioduloba gansazRvrulia Tvlis sixSiriT  da  

Camogdebis konstantiT.  

wakiTxuli dro edareba morwyvis dawyebis winaswar gansazRvrul  mniSvnelobas 

(dilis da saRamos saaTebSi). am sidideebis Tanxvedris SemTxvevaSi  realuri drois 

saaTi dgeba sawyis mdgomarobaSi da sruldeba gare pirobebis analizi. 

Ppirvel rigSi mowmdeba niadagis tenianoba. sensoridan miwodebuli analoguri  

signalis mniSvnelobis mixedviT,  romelic  acg-Si  gardaiqmneba  10 Tanriga  kodad,  

sruldeba  Semdegi  moqmedebebi:  0-300 - mSrali  niadagia da  moiTxovs  morwyvas; 

300-700 - teniani niadagia da misi morwyva damokidebulia atmosferos temperaturaze; 

700- 950 - zedmeti teniania da morwyvas ar moiTxovs.  

Nnormaluri  tenianobis  SemTxvevaSi  mowmdeba  atmosferos  temperatura: Ggril  

amindSi, Tu  misi  mniSvneloba  naklebia  minimalur  dasSvebze ( 100C) , morwyva  ar  

sruldeba; 100-270C  mniSvnelobis dros, morwyva sruldeba erTxel  dRe – RameSi;  270C  

meti mniSvnelobis dros -  orjer. 

Semdeg dgindeba morwyvis xangrZlioba, romelmac unda uzrunvelyos gafrqveuli  

wylis saWiro raodenoba. rogorc iTqva, gazonisaTvis morwyvis normas warmoadgens  

10l/m2 4-5 dRis ganmavlobaSi (anu  2  litri erT  dReSi).   

Cvens mier arCeuli gamfrqvevis warmadoba aris 700l/s 4 bari wnevis SemTxvevaSi. 

vinaidan gafrqvevis radiusi am gamfrqvevisaTvis r=5 metria, morwyvis farTi iqneba 

S=pr2=77,5m2, maSasadame erT  kvadratul  metrze daifrqveva  9 litri saaTSi (700 

l/77,5m2).  morwyvis  normis  Sesasruleblad  aRniSnul  wnevis  SemTxvevaSi  morwyva  

unda Sesruldes 0,5 saaTis ganmavlobaSi. 

wnevis dawevis  SemTxvevaSi 2 baramde  gafrqvevis  intensioba mcirdeba  350l/s-mde  

da  morwyvis  normis  SesrulebisaTvis  saWiro  xdeba morwyvis xangrZliobis gazrda 1  

saaTamde. 1 bari wnevis SemTxvevaSi gamfrqvevi ver imuSavebs da morwyva ar  

ganxorcieldeba. 

morwyva iwyeba sarqvelis gaxsniT, rodesac Sesasvlelze miewodeba gaSvebis deni  

tranzistoruli  gasaRebidan  (an IP Power 9212 Delux reledan), romelic imarTeba  

mikrokotroleris C portis erT - erTi gamosasvleliT. sarqvelis CarTvisTvis  portis  

Sesabamis  TanrigSi, romelic winaswar  dayenebulia rogorc  gamosasvleli,  Caiwereba 

1. Sedegad am  gamosasvlelze  formirdeba  maRali  potenciali,  romliTac  ixsneba  

tranzistoruli  gasaRebi  da  formirdeba sarqvelis  gaxsnisTvis  saWiro deni.   

mikroprokontroleris C portis TanrigSi 0-s CaweriT mis gamosasvlelze dgeba  

dabali potenciali, tranzistoruli gasaRebi Caiketeba da sarqveli gamoiraTveba. 

Aamgvarad, portis TanrigSi 1 an 0-is CaweriT regulirdeba sarqvelis  CarTvis  da  

gamorTvis  periodi.  

aRwerili  algoriTmi meordeba usasrulo ciklSi. algoriTmis graf-sqema  

naCvenebia  me-2 naxazze. 
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nax. 2 
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4. daskvna 

ganixileba  mikrokontroleris  bazaze  marTvis  sistemis  dagegmarebis  procesi 

Cvens  mier  damuSavebuli  avtomaturi  morwyvis  sistemis  magaliTze.  aRniSnuli  

procesi  iTvaliswinebs  mTel  rig  sakiTxis  gadaWras: marTvis  reJimis  gansazRvras  

gare  faqtorebTan  kavSirSi, mikrokontroleris  arCevas, gare  mowyobilobebis  

arCevas  da  maT  mierTebas  mikrokontrolerTan, mikrokontroleris  funqcionirebis  

algoriTmis  damuSavebas  da  programis  Sedgenas. Pprograma  dawerilia  C  enaze  

mikroC  PRO  for  AVR  kompiliatoris  areSi  da  gatestirebulia  programul  

simulatorze. Seqmnili sistema warmoadgens avtonomiur xelsawyos, romelic  

gansxvavdeba arsebuli analogebisagan kompaqturobiT da dabali RirebulebiT. 
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MICRO CONTROLLER IN AUTOMATIC  PLANT WATERING SISTEM 

Kartvelishvili Otar 

Georgian Technical University 

Summary 

The present document is dedicated to the development of the micro controller based plant 

watering system. The system is opening water valves with certain time intervals for certain 

periods in order to supply plants with the necessary water quantity. Watering mode is depending 

on many parameters, such as soil humidity, air temperature and water pressure in the pipeline. 

After analysis if existing literature we determined the exact dependence of the watering mode on 

the mentioned parameters. Micro controller Atmega 128 is used for processing of information 

received from sensors and forming control signals. It is connected to different external devices. 

The microcontroller operation algorithm was developed and program in C language was written. 

 

 

МИКРОКОНТРОЛЛЕР  В  СИСТЕМЕ  АВТОМАТИЧЕСКОГО   

ПОЛИВА  РАСТЕНИЙ 

Картвелишвили  О.M. 

Грузинский  Технический  Университет 

Резюме 

Представленная  работа  посвящена  разработке  автоматической  системы  полива  

растений  на  базе  микроконтроллера. Система осуществляет открытие  клапана  воды  в  

определенные  интервалы  времени    с  определенной  длительностью для  обеспечения  

растения  необходимым  количеством  воды. В  свою  очередь,  режим  полива  зависит  от  

ряда  параметров,  таких  как  влажность  почвы, температура  воздуха  и  давление  воды  в  

трубопроводе. На  основании  анализа  существующей  литературы  нами  было  установлено  

влиание указанных параметров на режим полива. Для  обработки  информации,  полученной  

от  сенсоров,  и  формирования  управляющих  сигналов  используется   микроконтроллер 

Atmega 128, к  которому  подключены  различные  внешние  устройства. Был  разработан  

алгоритм  функционирования  микроконтроллера  и  составлена  программа  на  языке  С. 
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niadagis tenzomi da temperaturis ganmsazRvreli 

mikroprocesoruli mobiluri xelsawyo 

zaal azmaifaraSvili, sofiko kolomikovi, vladimer fadiuraSvili,  

zurab joxariZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia niadagis tenisa da temperaturis sazomi xelsawyo. vinaidan 

fermerisaTvis didi mniSvneloba aqvs informacias nakveTis niadagis tenianobis, 

mJavianobis, tutianobisa da temperaturis Sesaxeb, raTa Sesabamisi reagireba moxdinos, 

mcenaris zrda-ganiTarebisa da mosavlianobis gazrdis mxriv. mocemulia mikroproce-

soruli mobiluri xelsawyos „Termo-higrometris” muSaobis algoriTmi, bloksqema da 

eleqtrosqema. aseve xelsawyos daniSnuleba, misi SesaZleblobebi, rom fermerma nebismier 

amindSi SeZlos niadagis tenianobis da temperaturis gazomva. xelsawyo programulad 

uzrunvelyofilia mexsierebis CipiT, srulad inaxavs informacias axali monacemebis 

aRebamde.  

sakvanZo sityvebi: niadagi. teni. Termo-higrometri. mikroprocesori. temperatura.  

1. Sesavali 

dReisaTvis, informatikis saukuneSi, didi mniSvneloba aqvs informaciis miReba–

dagrovebasa da mis droul gadamuSavebas. Cven SemTxvevaSi SevexeT fermerul mewarmoebas. 

kerZod, xelsawyos romelic saSualebas iZleva gaizomos niadagis tenianoba da 

temperatura.  

niadagisaTvis mniSvnelovani maxasiaTebeli parametrebia niadagis teni da tempera-

tura. gamomdinare aqedan uzrunvelyofili unda iqnas niadagis tenis dasaSvebi 

mniSvenloba _ wylis saWiro reJimi mcenareTa gaRvivebis, ganviTarebis da mcenareTaTvis 

mikroelementebis sakmarisi raodenobis miwodebisaTvis. Nniadagis teperatura ki gavlenas 

axdens masSi mimdinare qimiur da bioqimiur procesebze. saqarTvelos teritoria mdidaria 

sxvadasxva tipis niadagebiT, maT Sedgenilobazea damokidebuli nayofis zrda-ganviTareba 

da moasavlianoba. Ggaremo pirobebze da niadagis tipze damokidebulebiT, tenianoba da 

temperaturac gansxvavebulia. mizanad davisaxeT da SevqmeniT mikroprocesoruli mobi-

luri xelsawyo _ `Termo-higrometri” [3]. 

2. ZiriTadi nawili 

Cvens mier SemuSavebuli iqna niadagis tenianobis da temperaturis ganmsazRvreli  

mikroprocesoruli mobiluri xelsawyo _ `Termo-higrometri”. xelsawyos daniSnulebaa: 

nebismier amindSi, nebismier dros fermerma, miwaTmoqmedma SeZlos niadagis tenianobisa da 

temperaturis gansazRvra. pirvel rigSi, xelsawyos muSaobis algoriTmis Camosayali-

beblad SemuSavebul iqna xelsawyos bloksqema (nax.1). 

1-eli blokis muSaobis uzrunvelsayofad, anu niadagis tenmzomi pirveladi 

gardamqmnelebis sazomi parametrebisa da muSaobis principis dasadgenad gavecaniT  

evropisa da amerikis fermerul meurneobebSi gamoyenebad tenmzomebs. amavdroulad, 

pirveladi gardamqmnelis zusti parametrebis misaRebad saWiro gaxda Sesabamisi 

saxelmwifo standartis moZieba, Targmna da ganxilva.  
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nax.1. xelsawyos blok-sqema 

saboloo jamSi mivediT daskvnamde: zogi gardamqmneli Cvenebis sizustiT dadebiTia, 

magram eqspluataciaSi, savele pirobebisTvis arasaimedo. aqedan gamomdinare da 

saxelmwifo standartis monacemebze dayrdnobiT, gadavwyviteT gamoviyenoT Cvens mier 

Seqmnili niadagis tenmzomi pirveladi gardamqmneli. 

analoguri mdgomareoba gvqonda me-4 blokisTvisac – temperaturis mzomi pirveladi 

gardamqmneli. gavecaniT eleqtrul Termometrebs. arCevani SevaCereT TMP 36, romelic 

moixmars mcire energias, gazomvis diapazoniT –400 +1250 C -iT .  

zemoaRniSnulidan gamomdinare CamovayalibeT Termo-higrometris Semdegi blok-sqema: 

 

 

 

 

nax.2. Termohigrometris blok-sqema 

sadac:  

1.  tenmzomi pirveladi gardamqmneli  –  bloki gamzomi bogiris erT–erT mxarSi 

cvladi winaRobis saxiT CarTul eleqtrodebia. gamzomi bogiris  wonasworobis pirobis 

Tanaxmad, igi wonasworobaSia usasrulod didi winaRobis dros, anu xelsawyos Cveneba 0–

is tolia. niadagSi tenis mateba iwvevs eleqtrodebs Soris denis gamtareblobis zrdas. 

Sesabamisad icvleba xelsawyos indikaciis Cveneba; 

2. temperaturis mzomi pirveladi gardamqmneli  –  bloki warmoadgens  – 4000C   

+1250C diapazonis TermomgrZnobiare TMP-36 tipis mikrosqemas, gamosasvlelze analoguri 

signaliT; 

3. stabilizaciis da gaZlierebis bloki – aq mimdinareobs „1“ da „2“ gardam-

qmnelebidan  moxsnili signalebis stabilizacia, ukukavSiriT damaxinjebebis moxsna, ris 

Semdeg „gasufTavebuli“ signali miewodeba operaciul gamaZliereblebs. 

4. mikroprocesoruli bloki  –  „4“ mikroprocesoruli bloki moicavs a.c.g.–s, 

operatiul mexsierebas da programul uzrunvelyofas. 
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5. indikaciis bloki  –  „5“ indikaciis bloki warmoadgens 4 cal, 7 segmentian, 

KINGBRIHT SC 56 – 11SRWA tipis mikrosqemas, romelTa saSualebiTac xelsawyos wina 

panelze gamoisaxeba nakveTis nomrebi 0–9 –mde (erTeulebi) da 0–9 (aTeulebi). aseve 

aisaxeba temperaturisa da tenianobis Cvenebebi. 

miRebuli gvaqvs araeleqtruli sidideebis cvalebadobis (niadagis tenianoba, 

niadagis temperatura) Sesabamisad cvalebadi, gaZlierebuli, stabiluri eleqtro 

signalebi – profesiulad „analoguri signalebi“ [1] 

 

 
 

Nnax.3. xelsawyos eleqtruli sqema  

 

sqema warmoadgens operaciul gamaZlierebels, CarTuls komparatoris reJimSi. anu, 

Tu, mis „+“ Sesasvlelze signali aWarbebs „ –“ Sesasvlelis signals o.g.–is 

gamosasvlelze vRebulobT  Vmax.  xolo, Tu „–“ tolia, an aWarbebs „+“ signals,   o. 

g.–is  gamosasvlelze  vRebulobT Vmin  da TiTqmis utoldeba 0–s. 

niadagis simSralis dros, pirveladi gardamqmnelis Sida winaRoba RH naklebia R1  

winaRobaze  RH < R1 . niadagSi tenis matebasTan erTad es sxvaoba mcirdeba da grZeldeba 

manamde, vidre isini erTmaneTs ar gautoldeba: RH  = R1. 

operaciuli gamaZliereblis gamosasvleli wredi ki  maSin, roca niadagSi teni 

naklebia, e.i.  RH < R1 –ze,  o.g-is gamosasvlelze  V = 4,5v. dadebiTi potenciali 

miewodeba  N – P – N  tranzistoris  bazas da tranzistori gaixsneba. CairTveba emiteris 

wredSi CarTuli rele, romelic Tavis mxriv CarTavs wylis eleqtroklapans da daiwyeba 

niadagis morwyva. 

wylis miwodeba gagrZeldeba manam, vidre  RH = R1. am dros, o.g.-is gamosasvlelze  

V = 0,2v. dabali potenciali Caketavs tranzistors, gamoirTveba rele da Sewydeba 

wylis miwodeba.  R1 cvladi potenciometriT SegviZlia niadagis datenianebis regulireba 

[1,2]. 

3. daskvna 

xelsawyos daniSnulebaa nebismier amindSi, nebismier dros fermerma, miwaTmoqmedma 

SeZlos: 

1. niadagis tenianobisa da temperaturis gansazRvra;  
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2. masze ganpirobebul miwis farTi pirobiTad dayos 1–99 nakveTebad da TiToeulze 

aiRos 1–99 odenobis anaTvali; 

3. xelsawyos wina panelze SesaZlebelia nebismieri nakveTis nomris miTiTeba; 

4. mikroprocesoris programuli uzrunvelyofiT, mexsierebis Cipi erTdroulad  

imaxsovrebs niadagis tenianobasa da temperaturas; 

5. aRebuli anaTvlebi iwereba mexsierebaSi  miTiTebuli nakveTis misamarTze;   

6. mikroprocesori asaSualoebs miTiTebul nakveTze aRebul monacemebs; 

7. mexsierebis blokidan SesaZlebelia aRebuli monacemebis daTvaliereba da 

amowera, monacemTa bazis Sesaqmnelad; 

8. monacemebi mexsierebaSi rCeba axali anaTvlebis aRebamde. 

literatura: 

1.  Бишард Е.Г., Киселев Е.А., Лебедев Г.П. (1991). Аналоговые электроизмерительные 
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MOBILE MICROPROCESSOR DEVICES FOR THE MEASUREMENT  

OF SOIL MOISTURE AND TEMPERATURE  

Azmaifarashvili Zaal, Kolomikovi Sophiko, Padiurashvili Vladimer,  

Djoxaridze Zurab 

Georgian Technical University 

Summary 

Considered a device for determining soil moisture and temperature. For farmers, is very 

important to know: the humidity, acidity, alkalinity and temperature of the soil of their land  to 

enhance the growth and fertility of plants. Microprocessor "Thermohygrometer." Algorithm, a 

block diagram, wiring mobile microprocessor. Strengths and Opportunities "Thermohygrometers". 

so that farmers could in any weather to determine the humidity and temperature of the soil. The 

device has the software by using the memory chip, which saves all the information prior to taking 

the new data. 
 

МОБИЛЬНОЕ МИКРОПРОЦЕССОРНОЕ УСТРОЙСТВА ДЛЯ ОПРЕДЕЛЕНИЯ  

ВЛАГИ И ТЕМПЕРАТУРЫ ПОЧВ  

Азмайпарашвили. З, КоломиковиС.,  РадиурашвилиВ.,  

Джохаридзе.З. 

Грузинский Технический Университет 

Резюме 

Рассмотрено устройство для определения влажности и температуры почв. Для 

фермеров большое значение имеет знание следующих показателей: влажность, кислотность, 

щелочность и температуру почвы  своего земельного  участка., чтобы увеличить 

урожайность. Приведены алгоритм, блок-схема, электросхема мобильного микропроцессор-

ного устройства „Термогигрометр”. "Термогигрометра” позволяет фермеру  в любую в погоду 

определить влажность и температуру почвы. Устройства имеет  программное обеспечение и 

при помощи чипа памяти сохраняет полную информацию до взятия новых данных. 
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inteleqtualur sakuTrebaze uflebebis dacva da  

arsebuli problemebi saqarTveloSi 

Tamar menabde 

saqarTvelos teqnikuri universiteti 

reziume 

ganixilebainteleqtualur sakuTrebaze uflebebis dacvis problemebi 

saqarTveloSi.warmodgenilia sasaqonlo niSnis roli komerciuli daniSnulebis 

TvalsazrisiT, piratuli da gayalbebuli produqciiT sargeblobis 

problemebi.SemoTavazebulia sakiTxebi: ra aris inteleqtualuri sakuTreba; ra 

mdgomareobaa inteleqtualuri sakuTrebis dacvis TvalsazrisiT saqarTveloSi; asociacia 

`Business Software Alliance”-is muSaobis mizani da Sedegebi saqarTveloSi; ra sargebels 

naxulobs saavtoro uflebis mflobeli; ra komerciuli daniSnuleba gaaCnia sasaqonlo 

niSans; ra mdgomareobaa saqarTveloSi piratuli da gayalbebuli produqciis gamoyenebis 

TvalsazrisiT; inteleqtualuri sakuTrebis mniSvneloba Tanamedrove komerciul 

saqmianobaSi. 

sakvanZo sityvebi: inteleqtualuri sakuTreba. piratuli produqcia. inteleqtu-

aluri sakuTrebis dacva. inteleqtualur sakuTrebaze uflebebi. 

1. Sesavali 

inteleqtualuri sakuTreba miuTiTebs adamianis gonebrivi Sromis Sedegad miRebul 

naSromze, iqneba es gamogoneba, literaturuli Tu samxatvro naSromi, simbolo, 

dasaxeleba, imiji da dizaini, romelic vaWrobis sferoSi gamoiyeneba. M 

miuxedavad imisa, Tu sad xdeba amis gamoyeneba musikalur produqciaSi, 

kinematografiaSi, axal teqnologiebsa Tu samedicino winsvlebSi. inteleqtualur 

sakuTrebasTan dakavSirebuli uflebebis dacva xels uwyobs imas, rom msofliom kvlav 

gaagrZelos axali teqnologiebis, SemoqmedebiT saqmianobisa da axali saxis produqciis 

Seqmnis mizniT daxarjuli droiT, resursiTa da inteleqtualuri SesaZleblobebiT 

sargebloba.  

inteleqtualuri sakuTrebis dacva aseve saWiroa Ria da samarTliani konkurenciis 

dasamyareblad da ekonomikuri winsvlis SesanarCuneblad. Magram inteleqtualuri 

sakuTrebis dacvis procesSi uamrav mniSvnelovan sirTules vawydebiT. 

2. ZiriTadi nawili 

sakuTrebis nebismieri sxva uflebis msgavsad, inteleqtualur sakuTrebaze uflebebi 

patentis, sasaqonlo niSnis, dizainis, saavtoro uflebis mflobels SesaZleblobas 

aZlevs, miiRos sargebeli sakuTari naSromidan an investiciidan. uZvelesi droidan 

arsebobda specialuri niSnebi, romlebic ekuTvnoda produqciis mwarmoebels [1].  

inteleqtualuri sakuTrebis mzardi mniSvneloba Tanamedrove komerciul 

saqmianobaSi ganapiroba gaZlierebulma konkurenciam. sasaqonlo niSnebis saSualebiT 

momxmarebels SeuZlia ganasxvavos erTmaneTisagan saqonlis mwarmoebeli, saqonlis 

xarisxis da fasi. sasaqonlo niSani SeiZleba ganvixiloT rogorc erTgvari reklama 

saqonlis miwodebisas da momxmarebelsa da mwarmoebels Soris kontaqtis damyarebis 

saSualeba. inteleqtualuri sakuTrebis uflebebis dacva warmoadgens saerTaSoriso 
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vaWrobis xelSewyobis erT-erT ZiriTad aspeqts da Semosavlebis samsaxurs mniSvnelovani 

roli akisria am uflebebis dacvaSi. 

Semosavlebis samsaxuri icavs inteleqtualuri sakuTrebis im obieqtebs, romlebic 

Setanilia “Semosavlebis samsaxuris inteleqtualuri sakuTrebis obieqtis reestrSi”. 

reestrSi registracia xorcieldeba “inteleqtualur sakuTrebasTan dakavSirebul 

sasazRvro RonisZiebaTa Sesaxeb” saqarTvelos kanonis Sesabamisad.  

saqarTvelo ukve didi xania aris inteleqtualuri sakuTrebis msoflio 

organizaciis (ismo) da msoflio savaWro organizaciis (mso) wevri. saqarTvelos 

kanonmdebloba inteleqtualuri sakuTrebis sferoSi Seesabameba da harmonizebulia 

saerTaSoriso xelSekrulebebTan da evrokavSiris normatiul aqtebTan.  

saqarTvelo SemCneulia, ase vTqvaT, miTvisebebiT, sxvisi saxelis gamoyenebiT. 

SemCneulni varT piratuli da gayalbebuli produqciis gamoyenebaSi ZiriTadad, kompiu-

teruli programebis da cifruli produqciis gamoyenebaSi. es reitingebSic asaxulia [2]. 

vsargeblobT aralegaluri kompiuteruli programebiT, aralegalurad vusmenT musikas, 

vuyurebT filmebs, televiziebi aCvenebsukanonid axal filmebs da ase Semdeg. 

Business Software Alliancearis kompania, romelic muSaobs kompiuteruli Software 

kompiuteruli programebis nawilSi [1]. Ekompania aqveynebs reitingebs, sadac 

aralegaluri, piratuli nawarmis moxmarebas qveynebis mixedviT Sefasebas aZlevs. 2009 

wlis monacemebiT, saqarTvelo erT_erT pirvel adgils ikavebs.albaT imitom, rom ara 

marto kerZo momxmarebeli, sajaro samsaxurebic ki aralegaluri kompiuteruli 

programebiT muSaoben.  

mTavroba mizanmimarTulad cdilobs gamoasworos reitingis aseTi mdgomareoba 

[3].ucxouri kompania roca Semodis bazarze da xedavs qveyanaSi aseTi reitingia, igi Tavs 

ikavebs Semdgomi aqtiurobisgan. magaliTad, informaciuli teqnologiebis romelime 

kompanias rom moundes aq Seqmnas raime produqti, mas SiSi eqneba, rom viRaca 

arasanqcirebulad Seqmnis misi produqciis dubls da gayidis daukiTxavad. TviT 

produqciis mflobeli kompania ki gayidvas ver moaxerxebs da Semosavals dakargavs. A 

anmagaliTad, adgilobrivma reJisorma rom moizidos Tanxebi, daafinansos 

kinogadaReba, Seqmnas axali filmi, meore dResveSesaZlebelia igi bazrobaze gaiyidos 

licenziis gareSe(magaliTad, aT larad, diskebze Cawerili), anu mflobeli 

reJisorikargavs kuTvnil Semosavals.  

amgvarad, adgilobrivi mwarmoebeli cud dReSi vardeba. kanonmdeblobaSi amis 

Tavidan acilebis yvelanairi sanqciebi arsebobs, ubralod ar xdebaaRsruleba. Aar midis 

policia bazrobebze reidebiT, ar iblokeba vebsaitebi da ase Semdeg, marto akrZalvebi ar 

warmoadgens problemasTan efeqtur midgomas. xalxis cnobierebaSic unda moxdes 

cvlileba.  

SeiZleba iTqvas, rom saqarTveloSi TiTqmis aravin icavs inteleqtualuri 

sakuTrebis uflebas. Aam bolo periodSi mxolod qarTuli Sou biznesis warmomadgenlebi 

aqtiuroben da cdiloben daicvan TavianTi inteleqtualuri sakuTreba[4]. magram arsebuli 

realoba jerjerobiT mainc ar icvleba.  

sul sxva viTarebaa qarTul `cifrul samyaroSi”. magaliTisTvis aviRoT `Business 

Software Alliance”-is monacemebi, romlis Tanaxmadac saqarTvelo pirvel adgilzea (93%-
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iT) mekobruli programebis gamoyenebaSi. is iseTi qveynebis gverdiT dgas siaSi 

rogorebicaa: zimbabve (91%), moldaveTi (90%) da bangladeSi (90%). 

Mmixedavad imisa rom arsebobs kanoni inteleqtualuri sakuTrebis dacvis Sesaxeb, 

mainc ar arsebobs is meqanizmi, romelic aiZulebda momxmarebels esargebla 

licenzirebuli programuli uzrunvelyofiT.  

axlaxans saqarTveloSi moqmedeba daiwyo asociacia `Business Software Alliance”-ma. 

igi aerTianebs programuli uzrunvelyofis mwarmoeblebs msoflios masStabiT. magaliTad 

iseTebs, rogoricaa Apple, Microsoft, Kaspersky, Dell da a.S. da sworedes Seuqmnis 

sirTuleebs rogorc mTavrobas, ise mosaxleobas, fasiani operaciuli sistemebis, 

utilitebis Tu sxva tipis programuli uzrunvelyofis ufasod gamoyenebis SemTxvevaSi. 

ekonomikuri faqtoris garda, rac umTavresad ganapirobebs mekobruli produqciis 

gamoyenebas, aris kidev erTi ram. kerZod, sazogadoebis damokidebuleba _ azrovneba, 

romelic gaaCnia sazogadoebis umetes nawils, Sesacvlelia.  

dasafiqrebelia, fasiani produqciis ramdeni alternativa arsebobs? rogorc 

operaciuli sistemebis, ise sxva programuli uzrunvelyofis, romelic xelmisawvdomia 

ufaso licenziis mqone OS-is momxmareblisTvis. Tu gikiTxavT maTTvis vinc sargeblobs 

Microsoft-is nebismieri operaciuli sistemiT, romelic mudam „gadasayenebelia”, romelsac 

ver ukeTebs saWiro ganaxlebas, imitom rom mis OS-s ar SeuZlia e.w. „jenuin 

validaciis” gavla warmatebiT, xSirad awuxebs virusebi, romlebsac antivirusi ver 

iWers da a.S., ratom iyenebs mas? Tu gixsenebiaT ufaso OS-i, Open Source-uli 

programuli uzrunvelyofa, magaliTad linuqsi da ra reaqcia moyolia amas mosaubrisgan? 

pasuxi albaT Semdegi Sinaarsis iqneboda, Tu ufasoa, namdvilad ar aris kargi, amis gamo 

misi cdac ki ar Rirs da a.S. 

3. daskvna 

problema namdvilad ufro didia vidre garedan Cans. Ooperaciuli sistemebi da sxva 

programuli uzrunvelyofa Sesacvlelia ara marto kompiuterze aramed CvenSi, Cvens 

azrovnebaSi da Semdeg ufro martivi da msubuqi gadasatani iqneba is faqti, rom cota 

xanSi nebismier momxmarebels saqarTveloSic ki fuli eqneba gadasaxdeli fasiani 

programebiT sargeblobisaTvis.  
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INTELLECTUAL PROPERTY RIGHTS AND PROBLEMS IN GEORGIA 

Menabde Tamar 

Georgian Technical University 

Summary 

              Discussed: Protection of intellectual property rights problems in Georgia. Trade mark role 

prescription in business; Problem to use pirated and fabricated production. The article covers the 

following issues: what′s intellectual property; protection of intellectual property rights in Georgia; 

operating conditions and results “Business Software Alliance” association in Georgia. What 

benefits has copyright owner; what business prescription has trade mark; what situation is in 

Georgia make use pirated and fabricated production; Intellectual property meaning in trade 

business. 

 

 

 

ЗАЩИТА ПРАВ ИНТЕЛЛЕКТУАЛЬНОЙ СОБСТВЕННОСТИ И  

СУЩЕСТВУЮЩИЕ  ПРОБЛЕМЫ В ГРУЗИИ  

Менабде Т. 

Грузинский Технический Университет 

Резюме 

Рассматриваются  проблемы защиты прав интелектуальной собственности в 

Грузии.Показана  роль торговой марки в коммерческих условиях, проблемы использования 

пиратской и контрафактной продукции. Рассматриваются вопросы: что такое 

интеллектуальная собственность; какова ситуация в Грузии с точки зрения защиты 

интеллектуальной собственности; цель работы и достигнутые результаты  ассоциации 

"Business Software Alliance";коммерческое назначение торговой марки; какова ситуация в 

Грузии с точки зрения использования пиратской и контрафактной продукции; роль 

интелектуальной собственности в современной коммерческой деятельности. 
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korelaciuri riskebis procesebis  analizis analitikuri 

avtomatizebuli meqanizmebis damuSaveba 

ekaterine Turqia, nato morozi 

saqarTvelos teqnikuri universiteti 

reziume 

warmodgenilia organizaciaSi arsebuli sxvadasxva riskis tipebis 

urTierTkorelaciis aRricxvisa da monitoringis procesebis kvleva. riskis ZiriTadi 

tipis mixedviT aqcenti keTdeba saoperacio riskze, romlis kvlevis safuZvelze xdeba 

sxvadasxva damokidebuli riskis tipebis gamovlena. aRwerilia riskebis analizis sistemis 

funqcionaluri modeli, romlis mixedviTac SemoTavazebulia urTierTkorelaciuri 

riskebis aRricxvisa da monitoringis avtomatizaciis realizebuli meqanizmebi. 

incidentebisa da urTierTkorelaciuri riskebis aRricxvis Sedegi iZleva riskis 

moxdenis prognozirebis monacemTa wyaros, romlis safuZvelzec SesaZlebelia gamoviyenoT 

prognozirebis meTodebi. aseTi tipis analizisTvis rogorc wesi, saoperacio riskebSi 

gamoiyeneba danakargis modelireba monte-karlos meTodiT, puasonis ganawileba, empiriuli 

ganawileba, veibulis ganawileba, gamma ganawileba, negatiuri binominaluri ganawileba da 

a.S. aseTi midgoma amcirebs moulodnelobis efeqts da uzrunvelyofs gaurkvevel 

pirobebSi gadawyvetilebis miRebis maRal efeqturobas. 

sakvanZo sityvebi: riskebis urTierTkorelacia. saoperacio riski. riskebis analizis 

sistema. danakargis modelireba. incidentebis aRricxva. prognozirebis meTodebi. 

1. Sesavali 

saerTaSriso standartebis praqtikuli da Teoriuli kvlevis mixedviT, riskis 

tipis mixedviT gamoyenebaSia kontkretuli midgomebi da meTodebi. saoperacio riskis 

analizSi, ZiriTadi indikatoria organizaciaSi momxdari incidentis aRricxva, romlis 

ukanac dgans organizaciuli procesebis struqturizacia da sistemizacia biznes-xazebis 

mixedviT. es niSnavs, rom kontkretuli SemTxveva mkacrad Seesabameba konkretul biznes-

xazs da riskis konkretul tips.  

Cveni dakvirvebiT arsebobs incidentebi, romlebmac SeiZleba zegavlena moaxdinos 

sxvadasxva riskis tipebze. amasTanave, misi gamomwvevi mizezi SeiZleba iyos ara erTi, 

aramed sxvadasxva riskis tipi. maSasadame, mkacri Sesabamisoba konkretul biznes-

procesTan axdens dakavSirebuli riskis identifikaciis dafarvas.  

am TvalsazrisiT, mniSvnelovania riskebis korelaciuri procesebis analizi, rac 

ara mxolod zegavlenis analizis formatSi aisaxeba, aramed Tavdapirveli gamovlenis 

wyarod SeiZleba dafiqsirdes. aseTma midgomam, dasaSvebia Secvalos rogorc biujetis, 

ise rezervebisa da kapitalis aRricxvis midgomebi. 

riskebis minimizaciis mizniT aucilebelia organizacia detalurad axorcilebdes 

momxdari riskebis gamomwvevi faqtorebis analizs, riskis winaswar gamovlenas, riskis 

Sefasebas, monitoringsa da mudmiv kontrols.  

Sesabamisad, mniSvnelovania iseTi avtomatizebuli sistemis danergva, romelic 

uzrunvelyofs danakargebisa da momxdar darRvevaTa SemTxvevebis detaluri informaciis 

integrirebuli monacemTa bazis warmoebas da monacemebis analitikur damuSavebas. 
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2. ZiriTadi nawili 

saoperacio riskis marTvisTvis aucilebelia xarisxiani monacemTa baza, zogadad 

rekomendebulia velebi, romlebic saWiroa saoperacio riskebis monacemTa bazis 

Sesaqmnelad: danakargis tipi; danakargis gamovlenis TariRi; darRveva/Secdoma; SemTxvevis 

adgili; SemTxvevis dro da sixSire; danakargis moculoba; riskis warmoSobis mizezi; 

sxvadasxva mizezebs, adgilebs da movlenebs Soris urTierTkavSiri; saoperacio riskis 

kategoria; informaciis wyaro; ZiriTadi movlena, romelmac miiyvana kompania danakargamde; 

sistemaSi daSvebul risks SeuZlia Tu ara adgili hqondes aRniSnul kompaniaSi; romeli 

saoperacio riskebi iwvevs met danakargs; danakargi ra gavlenas axdens biznesze [1]. 

funqcionaluri TvalsazrisiT, riskebis analizis sistema moaxdens incidentebis 

aRricxvasa da analizs TiToeuli departamentis/ganyofilebis doneze. incidentis 

aRricxvis parametrebia - incidentis Sinaarsi, zaralis Tanxa da raodenoba. xolo, 

incidentis analizSi igulisxmeba incidentis gamomwvevi garemo, misi Sefaseba biznes-

kuTxiT, riskis zegavlenis analizi da sxva. korelaciuri riskis arsebobis SemTxvevaSi, 

riskis gaziareba an gadamisamarTeba Sesabamis departamentTan. informaciis monitorings 

awarmoebs riskebis marTvis samsaxuri (dasaSvebia organizaciis masStabis mixedviT 

samsaxuri iyos dekompoziciuri), romelic axorcielebs sam-donian reportings:  

1. menejmentis doneze, rac uzrunvelyofs menejmentis informirebas, riskebis 

biujetis formirebas da sxva aucilebel, mniSvnelovan RonisZiebebs. 

2. Siga reportingi, romelic iyofa materialur da biznes nawilad. biznes nawiliT 

xdeba riskis matarebeli biznes-procesis analizi. Sesabamisad, ganisazRvreba riskis 

mitigirebis saSualebebi. magaliTad, damatebiTi kontrolebis danergva, dazRvevis 

formireba da sxv. materialuri nawili moicavs finansuri danaklisebisa da aRiarebuli 

riskebis safuZvelze riskebis sarezervo Tanxis gansazRvras anu Tanxobriv mitigacias. 

aseTi tipis angariSgebis mixedviT xdeba Semdomi RonisZiebebis miznebisa da strategiis 

dagegmva riskebis Sesamcireblad.  

aseve, monitoringi emsaxureba riskebis SemcirebisTvis dagegmili strategiis 

davalebaTa Sesrulebis kontrols. riskebis analizis sistemis funqcionaluri modelis 

fragmenti asaxulia 1-el naxazze. 

incidentis aRricxvis samomxmareblo dialoguri forma SemoTavazebulia me-2 

naxazze. incidentebis monitoringis Sedegad (nax.3) riskis matarebeli biznes-

procesebisTvis damatebiTi kontrolebis da marTvis gaumjobesebisTvis, davalebebis 

gadanawilebisa da Sesrulebis kontrolis dialoguri forma naCvenebia me-4 naxazze.  

me-5 naxazze asaxulia incidentebis aRricxvis Sedegis dialoguri formis 

fragmenti. es monacemebi warmoadgens organizaciaSi riskis prognozirebis wyaros.  

prognozirebis meTodebi, rac ZiriTadad statistikuri analizisa da 

formalizaciis meTodebs eyrdnoba, SesaZlebels xdis moulodnelobis efeqtis Semcirebas 

da uzrunvelyofs ganusazRvrelobis pirobebSi gadawyvetilebis miRebis maRal 

efeqturobas.  

aseTi tipis analizis mizniT saoperacio riskebSi gamoiyeneba danakargebis 

modelireba monte-karlos meTodiT, puasonis ganawileba, empiriuli ganawileba, veibulis 

ganawileba, gamma ganawileba, negatiuri binominaluri ganawileba da a.S. [2,3].  
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nax.1. riskebis analizis sistemis funqcionaluri modelis fragmenti 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

nax.2. incidentis aRricxvis samomxmareblo dialoguri  
formis fragmenti 
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nax.3. incidentebis monitoringis dialoguri formis fragmenti 

 

nax.4. davalebebis gadanawilebisa da Sesrulebis kontrolis  

dialoguri forma 

 

 

nax.5. incidentebis aRricxvis Sedegis dialoguri formis fragmenti 
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praqtikidan gamomdinare, moulodneli danakargi gaiangariSeba monte-karlos 

modelirebis meTodiT. igi avtomatizebuli maTematikuri meTodia, romelic gankuTvnilia 

riskis Sesaswavlad raodenobrivi analizis da gadawyvetilebis misaRebad. aRniSnuli 

meTodis farglebSi riskis analizi sruldeba SesaZlo Sedegebis modelirebiT. aseTi 

modelis SeqmniT, nebismieri faqtori, romlisTvisac damaxasiaTebelia gaurkvevloba, 

mniSvnelobis diapazonis cvalebadoba ganisazRvreba albaTobiT. amis Semdeg  sruldeba 

Sedegebis mravalmniSvnelovani gaTvlebi, risTvisac yovel jerze gamoiyeneba albaTobis 

funqciis sxvadasxva SemTxveviTi mniSvnelobebi. zogjer modelirebis dasrulebisTvis 

saWiroa didi raodenobis gaTvlebis gakeTeba, rac damokidebulia gaurkvevloba 

/ganusazRvrelobebze da misTvis aRebul diapazonze. monte-karlos meTodiT modelireba 

saSualebas gvaZlevs miviRoT gansazRvruli mniSvneloba mosalodneli Sedegebidan. 

albaTobis ganawilebis gamoyenebisas cvladebs SeiZleba ჰqondes sxvadasxva SesaZlo 

mniSvneloba sxvadasxva Sedegis mixedviT. albaTobis ganawileba ufro realuri meTodia 

ganawilebuli cvladebis aRwerisas riskis analizis procesSi. albaTobis ganawilebis 

yvelaze gavrcelebuli meTodebia: normaluri ganawileba (gausis mrudi), normalur- 

logariTmuli ganawileba, Tanabari ganawileba, samkuTxa ganawileba, PERT ganawileba, 

diskretuli ganawileba.  

monte-karlos meTodiT modelirebisas mniSvneloba irCeva SemTxveviTobis principiT 

Semavali albaTobis ganawilebiT. TiToeuli mniSvnelobebis arCevidan miRebuli Sedegi 

fiqsirdeba. modelirebis procesSi aseTi procedura xorcieldeba aTasjer da ufro 

metjer da Sedegad vlindeba albaTobis ganawilebis SesaZlo Sedegebi. amdenad, monte- 

karlos meTodi gvaZlevs ufro metad srul warmodgenas mosalodnel movlenebTan 

dakavSirebiT. igi, saSualebas gvaZlevs vismjeloT ara marto imaze, Tu ra SeiZleba 

moxdes, aramed, imazec, rogoria aseTi Sedegis albaToba [4]. 

aRwerili meTodebis gamoyeneba vargisia da srulyofil Sedegebs iZleva mxolod 

xarisxiani monacemebiT. Sesabamisad, aucilebelia danakargebis swori da srulyofili 

aRricxva da monitoringi. monitoringis mizania ar dauSvas operaciuli riskebis matebis 

done, radgan regularuli monitoringi xels uwyobs yvela sarisko qmedebaze Tvalyuris 

devnas da misi cvlilebis droulad gamovlenas. monitoringi unda tardebodes sakmaod 

xSirad, rac xels Seuwyobs riskis operatiulad gamovlenas da aRmofxvras, 

monitoringisTvis ki ZiriTadad gamoiyeneba statistikuri maCveneblebi. 

3. daskvna 

realizebuli sistemis erT-erTi mTavari birTvia incidentebis aRricxva, misi 

monitoringi da Sedegebis praqtikuli gamoyeneba. monitoringi saoperacio riskis marTvis 

pasiuri etapia, igi ukve warmoqmnil risks ganixilavs, Seiswavlis yvela cvlilebas da 

Semdeg iwyeba riskis Semcirebaze muSaoba. amisTvis ki xdeba kontrolis gamkacreba, 

mudmivi kontroli rogorc TanamSromlebze, ise procesebze da procedurebze, limitebis 

gansazRvra, informaciaze wvdomis kontroli, sistemuri an biznes-procesebis Secdomebis 

Seswavla da maTi aRmofxvra samomavlod. 

operaciuli riskis kontroli da minimizacia iTvaliswinebs aqtiuri RonisZiebebis 

gatarebas risk-faqtoris mimarT. operaciuli riskebis minimizacia xorcieldeba misi 

aRmocenebis albaTobis daqveiTebiT, potenciuri danakargebis SemcirebiT, an orive erTad. 

 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

110 
 

literatura: 

1. Basel, Operational Risk - Supervisory Guidelines for the Advanced Measurement 

Approaches - final document. (2014). http://www.bis.org/publ/bcbs196.htm 

2. Сазыкин Б.В. (2008). Управление операционным риском в коммерческом банке, 

Москва, http://www.cfin.ru/finanalysis/banks/oper_risk_eval.shtml 

3. Brandimarte P. (2014).  Handbook in Monte Carlo Simulation: Applications in Financial 

Engineering, Risk Management, and Economics, Wiley.  

4. Glasserman P. (2003).  Monte-Carlo Methods in Financial Engineering. Springer. New York. 

 

IMPROVEMENTS OF ANALYTICAL AUTOMATED TOOLS FOR ANALYSIS  

OF CORRELATED RISK PROCESSES 

Turkia Ekaterine, Morozi Nato 

Georgian Technical University 

Summary 

The paper presents research of existing in the organization different risk type correlation 

accounting and monitoring processes. Out of main risk types special attention is paid to 

operational risk. By studying this risk different dependent risk subtypes are identified. The 

functional model of risk analysis system is described, which introduces new automated tools to 

measure and monitor correlated risks. The result of incident and correlated risk measurement 

provides data source for risk realization forecast, which makes possible to use forecasting methods. 

Usually, this type of analysis in operational risk management models losses using Monte-Carlo 

method, empirical distribution, Poisson, Weibull, Gamma, negative binomial, and other 

distributions. This approach makes possible to minimize unexpected events and provides high 

efficiency in decision making under uncertainty. 

ОБРАБОТКА АНАЛИТИЧЕСКИХ АВТОМАТИЗИРОВАННЫХ ИНСТРУМЕНТОВ  

ДЛЯ АНАЛИЗА ПРОЦЕССОВ КОРРЕЛЯЦИОННЫХ РИСКОВ  

Туркия Е., Морози Н. 

Грузинский Технический Университет 

Резюме 

Рассматриваются вопросы исследования процессов мониторинга и учета взаимо-

корреляции  разных типов рисков, существующих в организации. Акцент сделан на 

операционный риск, на основании  исследования которого выявляются типы разных 

зависимых рисков. Описана функциональная модель системы анализа рисков, по которой 

предложены реализованные механизмы автоматизации мониторинга и учета взаимо-

корреляционных рисков  и инцидентов. Полученные результаты формируют источник 

данных для анализа рисков, на основе которого возможно использовать методы 

прогнозирования. Для такого типа анализа, как правило, в операционных рисках 

применяются моделирование по методу Монте-Карло, распределение Пуассона, 

эмпирическое распределение, распределение Вейбулла, гамма распределение, негативное 

биноминальное распределение и т.п. Подобный подход делает возможным уменьшение 

эффекта неожиданности и обеспечивает высокую эффективность принятия решений 

при  неопределенных условиях. 
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kompaniaSi personalis SerCevisa da kompetenturobis  

gansazRvris teqnologia 

gulnara janeliZe, badri mefariSvili, Tamar mefariSvili 

saqarTvelos teqnikuri universiteti 

reziume 

kompaniis saqmianobaSi warmatebis miRweva mniSvnelovnad damokidebulia imaze Tu 

ramdenad efeqturia calkeuli TanamSromeli mis mier dakavebul poziciaze. Tanamdebobaze 

daniSvnisas Secdomebis raodenoba sakmaod didia, xolo calkeuli Secdoma Zalian Zvirad 

ujdeba kompanias. personalis SerCeva sakadro politikis mniSvnelovani elementia. 

statiaSi warmodgenilia kadrebis SerCevisa da kompetenturobis gansazRvrisadmi 

Tanamedrove midgoma. mocemulia rekomendaciebi, romelic xels Seuwyobs biznesis 

stabilurad organizebas. gamokvleulia xerxebi da meTodebi, romelic gamoiyeneba ara 

marto kvalificiuri kadrebis SerCevis moTxovnis dasakmayofileblad, aramed maTi 

efeqturad SefasebisaTvis. yovelive es xels Seuwyobs gamovlenil iqnas personalis mier 

kompaniis winaSe dasmuli amocanebis gadawyvetis unari. msgavsi midgomiTpersonali 

gamoimuSavebs  strategiuli prioritetebis axlebur xedvas, romlis Sesabamisad 

ganxorcieldeba kompaniis evoluciuri gardaqmna da ara stiqiuri reorganizacia. 

sakvanZo sityvebi: personalis SerCeva. kompetenturobis gansazRvra. 

1. Sesavali  

kompaniaSi sadac biznesis ganviTarebis strategia mWidro kavSirSia TanamSromlebisa 

da liderebis zrdasTan, amavdroulad ganviTareba da swavleba aris ZiriTadi rgoli, 

saqme midis mniSvnelovnad warmatebulad[1]. 

Tu gadavxedavT kompaniebisaTvis damaxasiaTebel tipiur problemebs miviRebT aseT 

suraTs: mesakuTreebi da mmarTveli kompaniebi xSirad ukmayofiloebi arian biznesis 

ganviTarebis tempebiTa da  moculobiT, mmarTveli gadawyvetilebis miRebis siswrafiT, 

top-menejerebis uiniciativobiT, ganaTlebuli da maRalkompetenturi, gamocdili 

mmarTvelebis naklebobiT, mravali  winadadebis da arsebuli problemebis ignorirebiT, 

gasaRebur saqmeebze drois ukmarisobiT da sxva.  aris sirTuleebi prioritetebis 

mkafiod warmosaxvaSi, efeqtur realizebaSi, biznesis ganviTarebaSi menejerebis piradi 

rolis gansazRvraSi.  xSirad stiqiuria mravali mimdinare cvlileba, xdeba menejerebis   

azris ignorireba. ar aris erTwliani an meti realuri gegma,    sxvadasxva rgolebs 

Soris mWidro kavSiri. xdeba kadrebis gadineba[2].   

yovelive zemoTqmulTan erTad Tu gavaanalizebT sxva warmoqmnil sirTuleebs 

gasagebi gaxdeba, rom biznesis optimizaciis gzebi mniSvnelovnad dakavSirebulia 

personalis SerCevis sakiTxTan. mravali xelmZRvaneli uCivis ganaTlebuli kadrebis 

naklebobas. xSirad isini sworad ar eZeben kadrebs da es aris ZiriTadi mizezi.  aseT 

SemTxvevaSi axalgazrda specialisti da zogjer gamocdilic ki, ganwirulia 

marcxisaTvis.  igi ormagad vardeba rTul situaciaSi: misTvis arcTuise gasagebia ra 

unda gaakeTos da  ar aris cxadi vis hkiTxos rCeva.   ganvixiloT am sakiTxebTan 

dakavSirebuli mniSvnelovani aspeqtebi. 
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2. ZiriTadi nawili 

sirTulis mizezebidan umTavresia efeqturi  instrumentis da sistemis ararseboba. 

Sedegi erTia: saSualebebis, Zalisxmevis da drois gadaxarjva. 

ganvixiloT anketis magaliTi, romelic gaTvaliswinebulia gayidvebis menejeris 

Tanamdebobaze asayvanad.  anketaSi SeiZleba iyos  SekiTxvebi: SeafaseT Tqveni codna da 

kompetenturoba aTquliani sistemiT (1-vici/vflob Zalian sustad; 10 - vici/vflob  

warmatebiT);  profesiuli da piradi Tvisebebi; codna Semdegi safuZvlebis: marketingi 

(bazris analizi, asortimentis gansazRvra), fasTa warmoqmna, distribuciis arxebi da 

sqemebi, SromiTi kanonmdebloba da samoqalaqo  kodeqsi, monacemTa bazebTan da monacemTa 

analizTan muSaoba, menejmenti;  komunikabeluroba. kandidati Tavdapirvelad unda gaecnos 

mis momaval saqmianobas, xolo Semdeg Seavsos anketa.   yovelive amis safuZvelze igi 

gaigebs aris Tu ara misTvis mizanSewonili momavali samsaxureobrivi movaleobebi. 

anketis upiratesoba aris misi simartive, igi gasagebi unda iyos fsiqologis, kadrebis 

ganyofilebis specialistis da kandidatisaTvis erTdroulad.  mniSvnelovania, rom yvela 

saubrobdes kompetenturobis aRweris erT enaze da hqondes kriteriumebis erTi sistema. 

rac ufro cxadi iqneba igi biznesis yvela monawilesaTvis, miT ufro ukeTesia 

saqmisaTvis da miT ufro dabali doziT iarsebebs maRalfardovan testebs amofarebuli 

gadarCevis zusti parametrebis  nakleboba.praqtika gviCvenebs, rom rogorc ki viwyebT 

konkretul moqmedebebsa da codnaSi kompetenturobis gansazRvras, mravali sakiTxi kidev 

ufro cxadi xdeba.   

menejeri unda iyos komunikabeluri. man unda icodes rogor ganawyos Tavi, 

warmarTos molaparakebebi, dasvas swori SekiTxvebi. aseTi midgomisas gasagebi xdeba Tu 

ra unda Sefasdes da iolad ganisazRvreba Sefasebis sistema da procedurebi.  

kadrebis SerCevis teqnologiaSi sasurvelia kandidati Sefasdes Tu ramdenad 

SeuZlia konkretuli moqmedebis Sesruleba, xolo  Semdeg vamowmebT misi TviTanalizis 

obieqturobas. aseTi midgomiT Cven miviRebT maRali donis informacias, xolo kandidati 

zustad gaigebs risi unari aqvs.  

amdenad, urTierTobas kadrebis SerCevisas, romelic iwyeba instruqciis wakiTxvidan 

da anketis Sevsebidan, aqvs  swavlebis xasiaTi. Tu kandidati warmatebiT gaivlis 

gasaubrebas, SeiZleba winaswar ganisazRvros Tu rogori momavali saqmianobis da muSaobis 

xarisxis molodini iqneba kompaniaSi. 

ciklogramis Sedgenis, samsaxureobrivi valdebulebebis dazustebis, kadrebis 

SesarCevi  anketis Sevsebis da praqtikuli davalebebis Sedgenis Semdgomi nabiji aris 

strategiis da specialistis profesiuli saqmianobis teqnologiis SemuSaveba. es 

saqmianoba aris yvelaze kompetenturi TanamSromlebis, romlebmac TavianT saqmianobaSi 

daagroves Sedegis miRwevis unikaluri strategia, profesionaluri codnis da 

gamocdilebis kristalizaciis xerxi.  

praqtikul saqmianobaSi xSirad vxvdebiT problemas, roca specialistebi muSaoben 

erTidaimave sferoSi, TiTqmis erTnair pirobebSi, xolo maTi Sromis Sedegebi SeiZleba 

arsebiTad gansxvavdebodes.  SeiZleba Seiqmnas STabeWdileba, rom maT sxvadasxva unari 

aqvT, kerZod: erTi niWieria, xolo meore ara.  Tumca saqme sul sxvagvarad aris, 

gansxvaveba yvelaze xSirad dakavSirebulia imasTan, rom warmatebulma TanamSromelma 

damoukideblad an specialuri swavlebis procesSi gamoimuSava TavisTvis efeqturi 
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moqmedebebis sistema anu strategia, romelic mimarTulia stabiluri da efeqturi 

Sedegebis miRebaze[3,4].  

sainteresoa rogor gamovavlinoT TanamSromlis individualuri strategia  da 

gadavaqcioT igi teqnologiad, romelic garantirebul Sedegebs iZleva da amavdroulad 

uzrunvelyofs codnis da gamocdilebis gadacemas.  

sayuradReboa, rom yvela qvemoT CamoTvlili profesiuli saqmianoba SeiZleba 

ganxilul iqnas, rogorc biznes-procesebis marTvis sruli ciklis calkeuli rgoli: 

 diagnostika; 

 miznis dasma; 

 praqtikuli moqmedebebis realizacia; 

 mimdinare kontroli da koreqcia; 

 Sedegebis fiqsacia; 

 Sedegebis warmodgena. 

Tanamedrove menejeri unda iyos ganswavluli, Tu rogor unda gaukeTos organizeba 

momaval saqmianobas procesis optimizebis mizniT. xolo TviT procesi gardaiqmnas  

teqnologiad.  marTvis cikli warmoadgens nebismieri adamianuri saqmianobis safuZvels. 

sxva sityvebiT rom vTqvaT specialistis nebismieri saqmianoba biznesSi xorcieldeba 

ciklis etapebis Sesabamisad im gansxvavebiT, rom saqmianobis aTvisebuli saxe gardaiqmneba 

avtomatizebul procesSi, romelic TiTqmis ar moiTxovs gacnobierebul kontrols. ufro 

metic analizi da kontroli avtomatizebis gamo garTulebulia.  

sistemuri analizis Catarebis TvalsazrisiT saWiroa Seiqmnas kiTxvari marTvis 

ciklis safuZvelze, romelic Semdgom gvexmareba gaanalizebul iqnas yvela mniSvnelovani 

moqmedeba, romelic mimdinareobs avtomaturad da aRiweros strategia.  

saqmianobis personaluri organizebis TvalsazrisiT marTvis cikli SeiZleba 

interpretirebul iqnas rogorc organizaciis individualuri Taviseburebebis kompleqsi 

saqmianobis Semdeg etapebze: 

 miznis wardgena; 

 motivacia; 

 miznis miRwevis kriteriumebi; 

 miznis realizaciaze mimarTuli ZiriTadi operaciebi da moqmedebebi; 

 moqmedebebis da operaciebis mimdevroba; 

 operaciebis Sesrulebaze kontroli da Sualeduri Sedegebis miReba; 

 operaciis stadiebis an  miznis warmodgenis koreqcia; 

 saqmianobiTi procesis Sewyvetis kriteriumebi; 

 saqmianobis rezultatis fiqsaciis formebi. 

Tu calkeuli etapisaTvis SevarCevT specifiur kiTxvebs, romelic dagvexmareba 

nebismieri profesiuli saqmianobis mqone organizaciis Taviseburebebis SecnobaSi, 

magaliTisaTvis miviRebT Semdeg variants: 

 rogor formulirebas gaukeTebdiT warmodgenili saqmianobis mizans? 

 rogori warmogedginaT saboloo Sedegi jer kidev romelime moqmedebis 

ganxorcielebis dawyebamde? 

 ra gaZlevdaT winsvlis motivacias? 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

114 

 

 rogor gansazRvravT efeqturobis kriteriumebs? romelia mTavari kriteriumebi?  

rogoria maTi prioritetuloba? aris ierarqia? 

 romelma moqmedebebma migiyvanaT Sedegebamde?  

 mniSvnelovania Tu ara maTi mimdevroba? romeli mimdevroba aris optimaluri da 

ratom? 

 ra sirTuleebi warmogeSvebodaT xolme? rogor uswordebodiT maT? 

 rogor xvdebodiT rom saqme warmatebiT gamodioda? 

 moqmedebebi icvleboda msvlelobis procesSi? rogor sazRvravdiT, rom momavalSi 

SecvlidiT Tqvens qmedebas? 

 sad, rogor da rodis afiqsirebdiT Tqvens Sedegebs? konkretulad raSi gamoixateba 

igi? 

 daemTxva Sedegi miznis Tavdapirvel warmodgenas? saxeldobr, rogor? 

 rogor darwmundiT miRweuli Sedegis saimedobaSi? 

gakeTebuli analizis safuZvelze ganxiluli strategiebi ganzogaddeba da formdeba 

teqnologiis saxiT, romelic gacilebiT moxerxebulia gadasacemad.  sasurvelia es 

gakeTdes menejerebisaTvis miRebuli formiT -  blok-sqemis saxiT, vinaidan yvela nabiji 

iyos xiluli, aseve momzaddes instruqcia, rekomendacia, sqemis gzamkvlevi.   

moxerxebulia strategiis formalizeba ufro martivi saxis saqmianobis aRweriT, xolo 

ukve rodesac gaCndeba msgavsi analizis gamocdileba, moxdes gadasvla rTulad aRsaqmeli 

strategiis aRweraze.  

TanamSromlebi unda mieCvion TavianTi saqmianobis gasaReburi strategiebis 

axleburad xedvas, rac TviTganviTarebis stabiluri sistemis Seqmnis saSualebas iZleva. 

aseTi midgomiT kompania miiRebs mudmiv, etapobriv, bunebriv evoluciur gardaqmnas da ara 

stiqiur reorganizacias, romelsac bevri gaugebroba Seaqvs adamianis saqmianobaSi. 

aucilebelia sinqronizeba erTi mTlianis garSemo sinergiuli Sedegis misaRwevad[3,4].   

personalis atestacia rom ar gadaiqces morig biurokratiad saWiroa procedurebis 

SedgenaSi, misi damuSavebis erTiani midgomis gansjis Semdgom, CaerTos mTeli koleqtivi.  

mniSvnelovania molaparakeba imis Taobaze atestacia Tu rogor gaukeTebs stimulirebas  

TanamSromlebis iniciativobas. igi unda gamodiodes „mogeba-mogeba“  modelidan kompaniisa 

da misi specialistebisaTvis. biznesis sferoSi miRebuli gamocdileba gviCvenebs, rom 

TviT xelmZRvanelebi Tavisi azrovnebiT da moqmedebebiT qmnian gansazRvrul atmosferos 

TavianT garSemo.  irgvliv myofi TanamSromlebi maTi profesionalizmis da menejmentis 

unaris mTavari maCvenebelia. 

3. daskvna 

dasasruls, unda aRiniSnos, rom TanamSromlebi xSirad ganicdian xelmZRvanelobis 

mxridan adamianuri yuradRebis ignorirebis problemebs, aris motivaciis nakleboba, 

karieruli zrdis perspeqtivebis ararseboba.  cxadia, rom yvelaze martivi  kompaniac ki,  

rac unda superTanamedrove mowyobilobebiT aRvWurvoT, ver ganviTardeba Tu misi erT-

erTi mniSvnelovani strategia ar iqneba kvalificiuri specialistebis mozidva da 

SenarCuneba. 
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TECHNOLOGY OF STAFF RECRUITMENT AND DETERMINATION OF  

COMPETENCE IN THE COMPANY 

Janelidze Gulnara, Meparishvili Badri, Meparishvili Tamar 

Georgian Technical University 

Summary 

Success of the company is significantly depended on the fact, how efficient is every worker 

in his/her own position. When number of errors is large in the appointment process and the 

company has to pay too dear for every mistake, recruitment is an important element of personnel 

policy. The article resents a modern approach of personnel recruitment and determination of their 

competence. There is given some recommendations, which will help the business for stable 

organizing. Here are studied the techniques and methods, that are used in the company not only 

for satisfying the demand of selection of qualified personnel, but also for evaluating them 

effectively. All of it will promote to detect the problem-solving skill of the personnel in the 

company. With this approach, the staff will develop a new vision of strategic priorities, which will 

cause evolutionary transformation of the company and not a spontaneous reorganization. 

 

ТЕХНОЛОГИЯ ПОДБОРАПЕРСОНАЛА  И ОПРЕДЕЛЕНИИ 

КОМПЕТЕНТНОСТИ В КОМПАНИИ 

Джанелидзе Г., Мепаришвили Б.,  

Мепаришвили Т. 

Грузинский Технический Университет 

Резюме 

Успех деятельности компании в значительной степени зависит от эффективной 

работы каждого сотрудника. При назначениях на должности количество ошибок достаточно 

велико, а каждая такая ошибка очень дорого обходится компании. Подбор персонала - 

важный элемент кадровой политики.В статье представлен современный подход к подбору 

кадров и определении их компетентности. Даны рекомендации, которые будут 

поддерживать стабильную организацию бизнеса.Исследованы приемы и методы, которые 

применяются в компании  для удовлетворения спроса при подборе квалифицированных 

кадров, а также для  эффективной оценки их способностей выполнить задачи, поставленные 

перед компанией. Таким образом, персонал выработает новый взгляд на стратегические 

приоритеты, в  следствии котороых осуществится  эволюционное преобразование компании,  

а не стихийная реорганизация. 
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uflebamosilebis da pasuxismgeblobis delegirebis  

marTva kompaniaSi 

gulnara janeliZe, qeTevan mefariSvili 

saqarTvelos teqnikuri universiteti 

reziume 

organizaciis konkurentunarianoba mniSvnelovnad aris damokidebuli uflebamosilebebis 

efeqturad ganawilebaze marTvis doneebis mixedviT. organizaciis xelmZRvanels aqvs 

nebismier sakiTxSi gadawyvetilebis miRebis ufleba, magram igi xSirad arasakmarisad 

kompetenturia an ara aqvs dro da Zala yvela amocanis efeqturad gadasawyvetad, rac 

gansazRvravs uflebamosilebebis delegirebis saWiroebas. naSromSi warmodgenilia 

uflebamosilebebis delegirebis gansxvavebuli modelebi. damuSavebuliadelegirebis 

diapazonis mkafiod gansazRvris da pasuxismgeblobebis regulirebis sakiTxebi. 

gaanalizebulia uflebamosilebebis da pasuxismgeblobebis delegirebis Cveulebrivi da 

gansakuTrebuli SemTxvevebi.  

sakvanZo sityvebi: uflebamosilebebis delegireba.pasuxismgeblobebis delegireba. 

1. Sesavali 

xelmZRvaneloba gadamwyvet rols asrulebs kompaniis strategiul ganviTarebaSi. 

calkeul SemTxvevaSi mis moqmedebas an umoqmedobas mivyavarT ara marto finansur 

danakargebamde, aramed mTlianobaSi negatiurad aisaxeba kompaniis momavalze. es aixsneba imiT, 

rom maRali rgolis xelmZRvanelebi ar asruleben maTi rangisTvis Sesafer samuSaos. 

ZiriTadad es Seexeba saSualo da mcire sawarmoebis xelmZRvanelobas, romelic rogorc 

wesi, Tavze iRebs finansistebis, buRaltrebis, marketologebis, analitikebis, 

mommarageblebis, gamsaReblebis funqciebs. Tumca xelmZRvanelis funqcia kompaniis 

ganviTarebis strategiis da konkurentunarianobis zrdis meTodebis SemuSavebaa[1].  

marTvis yvela doneze arsebobs movaleobebis wre, romelsac xelmZRvaneli unda 

asrulebdes TviTon, magram aris iseTebic, romelTa delegirebac mas SeuZlia 

xelqveiTebze.msgavsisakiTxebis ganxilva warmoadgens mocemuli statiis mizans.  

2. ZiriTadi nawili 

kompaniis xelmZRvaneli pasuxs ver agebs kompaniis CarCoebSi mimdinare yvela 

xdomilebaze. igi axorcielebs uflebamosilebebis delegirebas ierarqiis qveda doneze 

Sesabamis xelmZRvanelze. xolo TviTon itovebs kontrolis funqcias. amdenad 

pasuxismgebloba qmedebaze an umoqmedobaze ekisreba konkretuli samuSaos Semsrulebels. 

arsebobs  aradelegirebadi movaleobebi anu, romelTac unda asrulebdes TviT xelmZRvaneli, 

rogoricaa: 

 kompaniis misiis SemuSaveba; 

 mokle, saSualo da grZelvadiani miznebis formulireba; 

 kompaniis strategiis SemuSaveba; 
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 sawarmos warmoebiTi da organizaciuli struqturis gansazRvra; 

 marketingis koncefciis SemuSaveba; 

 safinanso da sainvesticio politikis mimarTulebebis damtkiceba; 

 sakadro da socialuri politikis SemuSaveba; 

 TanamSromlebis uflebamosilebebis diapazonis gansazRvra; 

 mmarTveli personalis daqvemdebarebis gansazRvra; 

 kompaniis struqturizacia; 

 diversifikaciis, aqtivebis SeZenis Sesaxeb gadawyvetilebis miReba. 

avtoritarul sawarmoSic SesaZlebelia uflebamosilebis delegireba. igi efuZvneba 

Sinaganawesis gadacemas zemodan qvemoT da qvemdgomi organoebis daqvemdebarebas zemdgom 

organoebze.  aseT models SeiZleba vuwodoT tradiciuli. misi arsi mdgomareobs imaSi, rom 

xelmZRvaneli da daqvemdebarebuli piri moqmedeben mxolod pirvelis mier meoreze 

gadacemuli valdebulebebiT. delegireba SezRudulia formaluri wesebiT. uflebemosilebebi 

gadaecema davalebebis Sesasruleblad, magram daqvemdebarebul pirs damoukidebeli qmedebis 

arCevis ufleba ar gaaCnia da aqedan gamomdinare mis qmedebebze mTeli pasuxismgebloba 

ekisreba xelmZRvanels. amitomac mas SeuZlia Caerios Tavisi daqvemdebarebulis yvela 

saqmeSi, akontrolos Sromis procesi, Tavs moaxvios Tavisi gadawyvetilebebi. erTi sityviT, 

viszec aris pasuxismgebloba, masze aris gadawyvetilebebis miRebis privilegia[2].  

zemoT aRwerili midgomisagan gansxvavebiT  delegirebis gansxvavebuli modeli 

efuZvneba ara mxolod uflebamosilebis, aramed pasuxismgeblobis gadacemas. aseT SemTxvevaSi 

Seiqmneba SemoqmedebiTi azrovnebis, damoukidebeli gadawyvetilebebis miRebis, iniciativis 

ganviTarebis  yvela piroba. xelmZRvaneli unda marTavdes mxolod im TanamSromlebiT, 

romlebic imyofebian marTvis ierarqiis uSualod qveda safexurze. es proncipi mkafiod 

gansxvavebulia avtoritarulisgan, mxolod am SemTxvevaSi aRiZvreba mmarTvelobiTi normis 

problema, romelic warmoadgens kvlevis damoukidebel sagans. gamocdileba gviCvenebs, rom 

adamiani SeiZleba marTavdes 5-dan 15-mde daqvemdebarebuls, rac damokidebulia mis pirovnul 

Tvisebebze, gamocdilebasa da profesionalizmze.  

delegirebis diapazoni mkafiod unda iqnas gamijnuli. sawarmoSi uflebebis da 

pasuxismgeblobebis gadacema efuZvneba moqmedebebis,  delegirebis da pasuxismgeblobis 

diapazons.  aRniSnuli diapazonebi mkafiod unda iqnas gansazRvruli, raTa yvela 

TanamSromelma icodes ra Sedis mis movaleobebSi, ra amocanebi unda gadawyvitos, ra 

uflebamosilebebi aqvs da konkretulad raze aris pasuxismgebeli.  

amdenad, sawarmoSi yvela Tanamdeboba unda moicavdes Semdeg elementebs: 

 Tanamdebobis mflobelis miznebi; 

 mkafiod gansazRvruli amocanebis nusxa, romelic dakavSirebulia mocemul 

TanamdebobasTan; 

 uflebebi, romelsac flobs TanamSromeli mocemul Tanamdebobaze,  dasmuli 

amocanebis gadasawyvetad; 

 pasuxismgebloba, romelsac atarebs TanamSromeli misi miznebis, amocanebis da 

uflebebis Sesabamisad. 
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ganvixiloT magaliTi: gayidvebis menejeri agrovebs msmenelebs gayidvebis agentebis 

TanamdebobisaTvis mosamzadebelad. gamovyoT mocemuli proeqtis calkeuli komponenti: 

mizani: msmenelebis Segroveba. 

amocana: unda Segrovdes daaxloebiT minimum 10 msmeneli, romelTac aqvT Sesabamisi 

ganaTleba da gamocdileba. 

uflebebi damoukidebeli qmedebebis Sesasruleblad: msmenelebTan molaparakebebis 

warmoeba, swavlebaze xelSekrulebebis momzadeba. mecadineobebis cxrilis Sedgena da 

SeTanxmeba.  

pasuxismgebloba: swavlebis dawyebamde erTi kviriT adre jgufis Sekreba da 

informireba. xelmZRvanelisaTvis informaciis wardgena proeqtis realizebisaTvis 

mzadyofnaze.  

xelmZRvanels aqvs pasuxismgebloba SearCios da sworad gadaanawilos Tanamdebobebze 

kompetenturi TanamSromlebi kompaniis CarCoebSi. kompetenturad CaiTvleba TanamSromeli, 

romelsac aqvs unari, codna, Cvevebi da kvalifikacia, romelic saWiroa da sakmarisia 

samuSaos warmatebiT Sesasruleblad da dasmuli amocanebis gadasawyvetad gadacemuli 

uflebamosilebis CarCoebSi.  

delegirebis diapazonis sazRvrebis dadgena Sedis kompaniis xelmZRvanelobis 

valdebulebebSi. delegirebis diapazoni unda ganisazRvros upirveles yovlisa sawarmos 

miznebis, amocanebis da ganviTarebis strategiis  gaTvaliswinebiT[2,3].  

calkeuli TanamdebobisaTvis dasaxuli miznebis Sesabamisad ganisazRvreba amocanebi, 

uflebamosilebebi da Sesabamisi pasuxismgeblobebi. delegirebis procesi aigeba saqmis 

obieqturi mdgomareobidan da ara pirovnebebidan gamomdinare. samwuxarod personalis 

SerCevisas xSirad aRiZvreba kompromisis saWiroeba obieqtur moTxovnebsa da TanamSromlebis 

realur kvalifikacias Soris. kompania yovelTvis ar aris dakompleqtebuli TanamSromlebiT, 

romelTac dasmuli amocanis gadawyvetis unari aqvT. amitom xelmZRvanelebma sistematurad 

unda miaqcion yuradReba maT swavlebasa da kvalifikaciis amaRlebas.   

delegirebis diapazonis sazRvrebis dadgenisas kompaniis xelmZRvanelobis winaSe dgas 

amocana cxadad warmoadginos Tu ra konkretuli amocanebi unda gadawydes calkeul samuSao 

adgilze. aqedan gamomdinare seriozuli sakiTxia samuSao adgilis aRwera, romlis 

SemadgenlobaSi Sedis: 

 Tanamdebobis dasaxeleba; 

 daqvemdebarebulobis gansazRvra; 

 informaciis gadacemis xerxebi, pirobebi; 

 Canacvleba, vin da ris safuZvelze Caanacvlebs TanamSromels misi aryofnis SemTxvevaSi; 

 valdebulebebis konkretuli nusxa; 

 gansakuTrebuli uflebamosilebebi. 

xelmZRvaneli pasuxismgebelia TanamSromlis Secdomebze da xarvezebze gansazRvrul 

SemTxvevebSi, konkretulad rodesac: 

 davaleba mieca arakompetentur TanamSromels; 
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 TanamSromeli ar iyo informirebuli muSaobis procesSi masze, Tu ra unda scodnoda mis 

winaSe mdgari amocanis Sesasruleblad; 

 TanamSromlis winaSe ar iyo dasmuli konkretuli miznebi da amocanebi, ar iyo 

gansazRvruli uflebamosilebebi; 

 ar moxda daqvemdebarebuli TanamSromlebis muSaobis koordinacia; 

 ar ganxorcielda saWiro doziT TanamSromlis muSaobis Sedegebze kontroli, rogorc 

profesionalur, aseve mmarTvelobiT sakiTxebSi; 

 ar  gakeTda saWiro daskvnebi TanamSromlebis kontrolis Sedegebze dayrdnobiT; 

 kontrolis Sedegebi ar iqna gansjili TanamSromlebTan; 

zemoT CamoTvlili SemTxvevebi metyvelebs xelmZRvanelis movaleobebis 

Seusruleblobaze.  

saSualo rgolis xelmZRvanels, rogoricaa magaliTad qvedanayofis ufrosi, 

pasuxismgebloba aqvs rogorc xelmZRvanelobaze, aseve moqmedebebze.  kompaniis CarCoebSi rac 

ufro maRalia adamianis pozicia, miT ufro didi masStabiT agebs igi pasuxs mmarTvelobaze 

da mcire xarisxiT atarebs pasuxismgeblobas konkretul qmedebebze. rac Seexeba 

mmarTvelobaSi dabali safexuris TanamSromlebs, isini didi xarisxiT pasuxs ageben 

moqmedebebze[4].  

uflebamosilebebis da pasuxismgeblobebis delegirebis ganxilvisas unda gavarCioT 

Cveulebrivi da gansakuTrebuli SemTxvevebi. isini mkafiod unda gaimijnos 

erTmaneTisgan.Cveulebrivi SemTxvevebi Sedis Tanamdebobis aRweraSi. igi faqtobrivad 

uflebemosilebebis delegirebis diapazonis Semadgenelia.  Cveulebriv SemTxvevebs 

kompetenturi TanamSromeli damoukideblad umklavdeba da amavdroulad atarebs Sesabamis 

pasuxismgeblobas.  

xelmZRvaneli valdebulia miiRos gadawyvetileba konkretuli gansakuTrebuli 

SemTxvevis CarCoebSi, xolo TanamSromelma konsultacia unda gaiaros masTan. gansakuTrebul 

SemTxvevasTan gvaqvs saqme, rodesac sawarmoSi miRebulia didi moculobis SekveTa da am 

dros ramdenime Semsrulebeli ar imyofeba adgilze avadmyofobis gamo.aseT SemTvevaSi 

qvedanayofis ufrosi mimarTavs xelmZRvanelobas problemis gadawyvetisaTvis. xelmZRvaneloba 

sxva qvedanayofidan droebiT miamagrebs TanamSromlebis saWiro raodenobas an organizebas 

gaukeTebs zeganakveTur samuSaos.  

uflebebis da pasuxismgeblobebis delegirebis kvaldakval aranakleb mniSvnelovania 

Sesrulebaze kontrolis sistemis arseboba. yvelaferi rac delegirebulia unda 

eqvemdebarebodes kontrols. Tumca kontroli unda iyos ara totaluri, aramed SerCeviTi 

da moqmedebebis Sedegebze orientirebuli.  

3. daskvna 

xelmZRvanelis gasaReburi amocanaa ara mxolod mmarTvelobiTi samuSaoebis Sesruleba, 

aramed organizaciis formireba da ganviTareba ZiriTadi misiis realizaciisTvis, dasaxuli 

miznebis miRwevisTvis. organizaciis ganviTarebis mniSvnelovani mimarTulebaa 

uflebamosilebebis gadanawilebis efeqturobis amaRleba. 
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cxadia, rom uflebebis da pasuxismgeblobebis delegireba dakavSirebulia 

xelmZRvanelis mimdinare samuSaosagan ganTavisuflebasTan, magram aranakleb mniSvnelovania 

igi TanamSromlebisaTvis. maT eZlevaT saSualeba damoukideblad imoqmedon, miiRon 

gadawyvetileba da aqedan gamomdinare gamoavlinon TavianTi unarebi kompaniis ganviTarebis 

interesebSi.  

literatura: 

1. Petrescu I., Konrad C. (2012). Human resources management in the European context. Review 

of International Comparative Management. p.49-54.  

2. Беме Г., Календжян С. (2007).  Делегирование полномочий и ответственности: система 

эффективного управления. – М.: Дело.  

3. Календжян С.О. (2013). Трансформация системы делегирования полномочий и 

ответственности в работе компаний. Всеросс.экономический журнал «ЭКО», № 10. с. 143 – 152.  

4. http://www.managementstudyguide.com/delegation_of_authority.htm 

 

MANAGEMENT OF DELEGATION OF POWER AND  

RESPONSIBILITY IN COMPANY 

Janelidze Gulnara, Meparishvili Qetevan 

Georgian Technical University 

Summary 

Competitiveness of the organization is significantly depended on the efficient delegation of 

power by levels. The leader of the company has the right to make decisions about any issue, but in 

many cases he/she has not enough competence or time and power in order to make effective 

decisions, that, in itself, defines the necessity of delegation of power. The given article presents the 

different models of delegation. Also is reviewed the issues about clearly defining of range of 

delegation and regulation of responsibility. Is analyzed ordinary and special cases of delegation of 

power and responsibility.   

 

УПРАВЛЕНИЕ ДЕЛЕГИРОВАНИЕМ ПОЛНОМОЧИЙ И  

ОТВЕТСТВЕННОСТИ В КОМПАНИИ 

Джанелидзе Г., Мепаришвили К. 

Грузинский Технический Университет 

Резюме 

Конкурентоспособность организации в значительной мере зависит от эффективного 

распределения полномочий по уровням управления. Руководитель организации имеет 

полномочия для принятия решений по любым вопросам. Однако он не может быть достаточно 

компетентным или не имеет времени и сил для эффективного решения всех задач. Эти 

моменты определяют необходимость делегирования полномочий. В статье  представлены 

различные модели делегирования полномочий.  Разработаны вопросы  четкой разграничении 

диапазона делегировании и регулирования ответственности. Проанализированы  обычные и 

особые случаи делегирования полномочий и ответственности.  
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programa Maple-s SesaZleblobebi da misi gamoyeneba 

maTematikis swavlebis sakiTxebSi 

maia qevxiSvili, elene kamkamiZe, lia gaCeCilaZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganixileba informaciuli teqnologiebis gamoyenebis sakiTxebi zogadsaganmanaT-

leblo skolis maTematikis gakveTilebisTvis. dasabuTebulia, sxvadasxva daniSnulebis 

uaxlesi kompiuteruli sistemebisa da programuli paketebis gamoyenebis aucilebloba 

maTematikis swavlebis srulyofis mizniT. am mimarTulebiT gamokveTilia Maplesistemis 

wamyvani roli saswavlo procesSi. naCvenebia, rom axali informaciuli teqnologiebis 

SemuSaveba da Semdgom misi danergva gvaZlevs swavlebis procesSi codnis xarisxis 

Tvisobrivad gazrdis, informaciis gadacemis gafarToebisa da moswavleebis codnis 

kontrolis SesaZleblobebs.   

sakvanZo sityvebi: informaciuli teqnologia. maTematika. zogadsaganmanaTleblo 

skola. informatizacia. TviTganaTleba. 

1. Sesavali 

ukanasknel wlebSi  saganmanaTleblo sferoSi udidesi popularobiT sargeblobs 

uaxlesi kompiuteruli sistemebi da paketebi, iseTebi, rogoricaa Maple, Matlab, Matkad, 

Matematika da sxva. am programuli produqtebis gamoyeneba momxmarebels SesaZleblobas 

aZlevs ganTavisufldes  didi, rutinuli da monotonuri, amave dros, Zalian damqancveli 

maTematikuri gamoTvlebisagan da yuradReba gadaitanos ufro mniSvnelovan sakiTxebze, 

rogoricaa miRebuli maTematikuri Sedegebis analizi da monacemebis damuSaveba. es 

programuli paketebi efeqturad gamoiyeneba ara marto maTematikaSi, aramed mecnierebis 

nebismier sxva dargSi, teqnikisa da ekonomikis sxvadasxva sferoSi gamoyenebiTi  

amocanebis gadawyvetis procesSi. es teqnologiebi warmatebiT  gamoiyeneba aseve saswavlo 

sferoSic. jer-jerobiT maTi gamoyeneba xdeba mxolod umaRles saswavleblebSi, isic 

iSviaTad. garda maTematikuri modelirebis SesaniSnavi saSualebebisa, am paketebs gaaCnia 

gansacvifrebeli grafikuli SesaZleblobebi, rac Sesrulebuli samuSaoebis farTo 

vizualizaciis saSualebas gvaZlevs [1,2]. 

2. ZiriTadi nawili 

gamoTvliTi teqnikis yovelmxrivi gamoyeneba saSualebas gvaZlevs  gamoviyenoT 

sxvadasxva kompleqsuri, maTze dafuZnebuli programuli produqtebi; aseve, Seiqmnas iseTi 

programebi, romlebic gaaioleben da ufro TvalsaCinos gaxdian klasikuri maTematikuri 

amocanebis  efeqturi gadawyvetis process. amave dros, warmoiqmna axali mimarTuleba 

maTematikaSi, romelsac hqvia kompiuteruli maTematika da romelic orientirebulia 

manqanuri gamoTvlebis axali algoriTmuli bazis Seqmnaze.  

kompiuteruli algebris sistemebs Soris Cven gansakuTrebiT momxiblavad migvaCnia 

iseTi programuli paketebi, rogoricaa Maple, Matlab, Matkad, Matematika da sxva. magram 

unda iTqvas, rom maT Soris mainc mniSvnelovani adgili ukavia kompiuterul pakets 

Maple-ს, radgan mas gaaCnia maTematikis - rogorc samecniero, aseve saswavlo dargSi 

gamosayenebeli bevri qvepaketi da aRWurvilia mosaxexebeli programuli interfeisiT, 

romelic Zalian daaxloebulia maTematikuri amocanebis tradiciulad (xeliT) 
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Sesasrulebeli gardaqmnebis kompiuterze ganxorcielebasTan. am paketze maTematikuri 

amocanis gadawyveta Zalian iolia da ar moiTxovs programirebis codnas da  

informatikaSi gansakuTrebul unar-Cvevebs. 

kompiuteruli algebris sistema MapleSeqmnil iqna simboluri gamoTvlebis jgufis 

mier (The Symbolic Group), romlis organizebac moaxdina keit gedsma (Keith Geddes)  da 

gaston goneTma (Gaston Gonnet) jer nkidev 1980 wels kanadis Waterloo-ს universitetSi. 

Tavidan is realizebuli iyo didi gamomTvleli manqanebis bazaze, xolo personaluri 

kompiuterebisaTvis programa MapleMmogvianebiT ganaxorciles Waterloo Maple Inc firmis 

TanamSromlebma.  

es firma specialurad Seiqmna Maple klasis sistemebis realizebisaTvis. am sistemis 

programuli paketebis saSualebiT SesaZlebelia nebismieri sirTulis maTematikuri 

gamoTvlebis avtomatizeba. am da sxva mravali dadebiTi mizezis gamo, swored es sistema 

aris Zalian popularuli, rogorc samecniero aseve saswavlo dargebSi. mas farTod 

gamoiyeneben mecnier-muSakebi, inJinrebi, umaRlesi saswavleblebis profesor-

maswavleblebi, studentebi, magistrantebi da doqtorantebi. imis gamo, rom internetSi 

programa Maple ufasoa da Tanac aseTi mZlavri da moxerxebuli, mas yavs msoflioSi 

bevri momxmarebeli. programis funqcionaluri paketebi moicavs algebrisa da analizis, 

geometriisa da diferencialuri geometriis, kombinatorikisa da albaTobis Teoriis, 

kompiuteruli grafikisa da animaciis uamrav mZlavr saSualebas [3]. 

programa  Maple-ze gamoTvlebiSeiZleba ganxorcieldesor reJimSi: simbolur 

(analizur) da gamoTvliT reJimebSi. simboluri gardaqmnebis reJimi programulad 

ganxorcielebulia programirebis ena C++-ze, xolo Tavad Maple-is biblioTeka 

damuSavebulia sakuTrad Maple-ze TandarTuli programirebis enaze e.w. M-enaze. Maple-s 

biblioTeka moicavs uamrav brZanebebsa da procedurebs, romlebic sruldeba 

interpretaciis reJimSi. sakuTari procedurebis programirebis saSualeba, anu sakuTari 

programirebis  M-enis arseboba gvaZlevs kidev ufro bevr saSualebas, SevqmnaT Cveni 

axali procedurebi da amiT SevavsoT arsebuli Maple-is biblioTeka. programa Maple 

aRWurvilia sacnobaro failiT usermenu.mvs-iT, romelic iZleva programa Maple-is 

SesaZleblobebis naxvis saSualebas. programa Maple-s SeuZlia: interfeisis SesaZlebloba, 

simboluri da ricxviTi gamoTvlebi, gantolebebis simboluri da ricxviTi amoxsnebi, 

elementaruli da specialuri maTematikuri funqciebis gamoTvla, gamoTvlebis grafikuli 

vizualizeba, Zaliam moxerxebuli programireba M- enaze [3]. 

ganvixiloT Maple-s interfeisis SesaZleblobebi:  

1. mravalfanjrian reJimSi muSaoba; 

2. grafikebis calkeul fanjrebSi, an dokumentis fanjaraSi gamoyvanis saSualeba; 

3. Semavali da gamomavali monacemebis warmodgena Cveulebrivi maTematikuri 

formulebis formiT; 

4. teqsturi komentarebis sxvadasxva SriftebiT agebis saSualeba; 

5. eleqtronuli dokumentebisa da hipermimarTvebis gamoyenebis SesaZlebloba; 

6. Rilakebis dafis moxerxebuli gamoyenebis saSualeba, mTavari menius 

saSualebiT moxerxebuli instrumentebis panelis moxerxebuli marTva;  

7. mausis grafikuli manipulatoris moxerxebulad gamoyenebis saSualeba; 
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sistema Maple efeqturad axorcielebs simboluri da ricxviTi maTematikis Semdeg  

funqciebs: 

1. ubralo gamoTvlebi; 

2. geometriuli gamoTvlebi (naxazebis agebiT); 

3. grafikebisa da funqciebis gamoTvla; 

4. gantolebebisa da gantolebaTa sistemebis amoxsnis saSualebebi; 

5. utolobebisa da utolobaTa sistemebis amoxnisa da grafikuli interpretaciis 

araCveulebrivi saSualebebi; 

6. trigonometriuli gantolebebis, sistemebisa da utolobebis amoxsna da 

grafikuli interpretacia; 

7. planimetriisa da stereometriis amocanebis grafikuli TvalsaCinoebiT 

gamdidrebuli amoxsna; 

8. kombinatorikisa, albaTobis Teoriisa da statistikis amocanebis komfortuli, 

grafikuli Tvalsa¬CinoebiT gamdidrebuli amoxsna;  

9. funqciebis diferencireba; 

10. ricxviTi da simboluri integreba; 

11. funqciaTa zRvrebis gamoTvla; 

12. funqciaTa mwkrivebad gaSla; 

13. jamebisa da warmoebulebis gamoTvla; 

14. grafikuli da animaciuri saSualebebi; 

15. Tavsebadoba yvela saofise da programul paketebTan; 

16. analizuri geometriis amocanebis gadawyvetis saSualebebi; 

17. wrfivi algebris amocanebis gadawyvetis saSualebebi; 

18. specialuri matricebis da matriculi gardaqmnebis ganxorcielebis 

SesaZlebloba; 

19. matricebis sakuTrivi mniSvnelobebisa da veqtorebis angariSis saSualeba; 

20. funqciaTa grafikebis agebis saSualebebi, rogorc dekartis aseve polarul 

kordinatebSi; 

21. momxmareblis mier gansazRvruli kordinatTa sistemebis farglebSi grafikebis 

ageba; 

22. samganzomilebiani grafikebis agebis, maTi Seferadebis da animaciis saSualebebi; 

23. sivrculi mkveTi sibrtyeebis agebis saSualebebi; 

24. programirebis mZlavri saSualeba M-enaze programirebis saSualeba; 

25. sxva programirebis enebTan saerTo interfeisi(C++,Visual studio, Java da sxv). 

es aris mcire CamonaTvali im SesaZleblobebisa, rac gaaCnia programa Maple-s da 

romelTa gamoyenebac SesaZlebelia zogadsaganmanaTleblo skolebSi maTematikis swavlebis 

procesSi sxvadasxva klasebSi.  

zemoT naTqvamidan Cven Tavisuflad SegviZlia davaskvnaT, rom am programuli 

sistemis gamoyeneba Tavisuflad SeiZleba saSualo skolaSi. SesaZlebelia uwyveti 

swavleba maTematikis kursisa, ariTmetikidan dawyebuli,  programa Maple-s saSualebiT. 

es daaxloebiT me-5 klasidan da zeviT.  

maTematikis swavlebaSi programuli paketebis gamoyeneba migvaniSnebs   Tanamedrove 

kompiuterze orientirebuli swavlebis upiratesobebze, im sakiTxebze, Tu rogor 
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davgegmoT gakveTili, ra tipis programuli paketebi gamoviyenoT, rogor CamovayaliboT 

masala ise, rom is erTdroulad sainteresoc iyos da codnatevadic. 

 

3. daskvna 

amrigad, skolebSi yvela sagnis swavlebis dros aucilebelia Seiqmnas iseTi tipis 

eleqtronuli saxelmZRvaneloebi, romlebSic masala warmodgenili iqneba kompleqsurad, 

anu masala axsniliiqneba standartuli (tradiciuli) saxiT da Semdgom igive masala 

mocemuli iqneba kompiuteruli programis gamoyenebiT. aseTi midgoma saSualebas mogvcems, 

Sesaswavli sakiTxebimoswavleebis mier gaazrebul iqnas umaRles doneze, rac sainteresos 

da saxalisos gaxdis maTematikis gakveTilebs. es ki uzrunvelyofs saSualo skolebSi 

maTematikis swavlebis maRal xarisxs. 

literatura: 

1. giunaSvili z. Tanamedrove teqnologiebi skolaSi. http://mastsavlebeli.ge/?action=-

page&p_id=7&npid=10&id=33. gadamowm.1.02.15. 

2. labaZe m. teqnologiebis ganviTareba da simravle. http://mastsavlebeli.ge/?action=-

page&p_id=7&npid=10&id=33. gadamowm.1.02.15. 

3. WikaZe g., sesaZe v. (2010). kompiuteruli modelirebis sistema Maple da 

programireba M-enaze. saqarTvelos teqnikuri universiteti. 

 

CAPACITIES OF SOFTWARE MAPLE AND ITS USE IN THE  

MATTERS RELATED TO TEACHING OF MATHEMATICS 
 

Kevkhishvili Maia, Kamkamidze Elena, Gachechiladze Lia  

Georgian Technical University 

Summary 

This article is about the use of IT at mathematics lessons. It establishes the necessity of the 

use of different modern types of software in the process of teaching mathematics. Software 

"Maple" is particularly noteworthy in this context. The article demonstrates that the development 

and use of new IT enables us to increase significantly the quality of knowledge, to expand 

possibilities of transfer of information and to control the knowledge of pupils in the course of the 

training.  

 

ВОЗМОЖНОСТИ ПРОГРАММЫ MAPLE И ЕЕ ПРИМЕНЕНИЕ В  

ВОПРОСАХ ОБУЧЕНИЯ МАТЕМАТИКИ 

Кевхишвили М., Камкамидзе Е., Гачечиладзе Л. 

Грузинский Технический Университет 

Резюме 

Рассматриваются вопросы использования информационных технологий на уроках 

математики в общеобразовательных школах.Удостоверено необходимость применения 

новейших компьютерных систем и программных пакетов различного назначения в процессе 

обучения математике. В этом направлении выделяется ведущая роль системы „Maplе“. 

Показано, что применение ИТ предоставляет возможности содержательного повышения 

качества знаний, расширения передачи информации и контроля знаний учащихся. 
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matricisa da veqtoris gamravlebis swavlebis programuli  
sawvrTnelis SemuSaveba 

lia gaCeCilaZe 

saqarTvelos teqnikuri universiteti  

reziume 

SemoTavazebulia umaRlesi maTematikis swavlebis procesis daxvewis mizniT 

SemuSavebuli programuli sawvrTneli. igi axdens matricis veqtorze gamravlebis 

swavlebis demonstrirebas swavlebis programuli da aqtiuri meTodebis integrirebis 

safuZvelze. aseTi midgoma students saSualebas aZlevs programuli swavlebis TiToeul 

doneze maqsimalurad gamoavlinos Tavisi SesaZleblobebi, Secvalos nebismieri amocanis 

parametrebi da Tavidan amoxsnas is, da a.S. sawvrTnelis gamoyeneba mniSvnelovnad 

amaRlebs umaRlesi maTematikis swavlebis xarisxs da students uadvilebs am 

disciplinis aTvisebas.  

sakvanZo sityvebi:  programuli sawvrTneli. umaRlesi maTematika. veqtorisa da 

matricis namravli.  

1. Sesavali 

rogorc cnobilia, saganmanaTleblo sferoSi, aqtiurad gamoiyeneba programuli 

sawvrTneli sistemebi. maTi gamoyeneba aadvilebs da xvews saswavlo process, zrdis 

studentis interess Sesaswavli disciplinis mimarT, aaqtiurebs mis inteleqtualur 

SesaZleblobebs, mxedvelobiT mexsierebas da a.S.  

amJamad, aseTi sistemebi sakmaod warmatebiT gamoiyeneba mravali disciplinis 

Seswavlis mizniT, gansakuTrebiT ki - maTi gamoyeneba sakmaod efeqturia umaRlesi 

maTematikis swavlebis procesSi [1,2]. aqedan gamomdinare, umaRlesi maTematikis swavlebis 

procesis daxvewis mizniT aucilebelia Sesabamisi   programuli sawvrTnelebis 

SemuSaveba, danergva da gamoyeneba.  

2. ZiriTadi nawili 

umaRlesi maTematikis erT-erTi ganyofileba, sadac warmatebiT SeiZleba 

programuli sawvrTnelis gamoyeneba, aris matricisa da veqtoris gamravleba. davuSvaT, 

gvaqvs  matrica da  veqtori, maSin maTi  namravli gamoiTvleba formuliT:  

�� =  ∑ ��� ∙ ��
�
��� ,  

sadac, i - aris striqonebis raodenoba, k - svetebis raodenoba, �= � =  1,������.  

ganvixiloT SemTxveva, roca n = 2. maSin,  

 

�� =  ��� ∙ �� +  ��� ∙ �� , 

�� =  ��� ∙ �� +  ��� ∙ �� . 

 

es formulebi realizebulia programul sawvrTnelSi im SemTxvevebisTvis, roca n 

= 2, 3, 4. ganvixiloT ori magaliTi, romlebic gamoyenebulia programul sawvrTnelSi:  

              �
1 2
5 6

�  � ��
�� =   ���

���                                          (1) 

  �
8 3
2 5

�  � ��
�
� =   ���

�
�                               (2) 
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pirveli magaliTis amoxsna:  

�� = 1 ∙ 8 + 2 ∙ 9 =   26 ,   

�� = 5 ∙ 8 + 6 ∙ 9 =   94 . 

meore magaliTis amoxsna:  

�� = 8 ∙ 2 + 3 ∙ 1 =   19 ,   

�� = 2 ∙ 2 + 5 ∙ 1 =   9 . 

aRniSnuli Tematikis amocanebi sirTulis mixedviT dayofilia sam doned. pirveli 

done moicavs 2x2 matricis gamravlebas veqtorze. meore done moicavs 3x3 matricis 

gamravlebas veqtorze. mesame done moicavs 4x4 matricis gamravlebas veqtorze.  

pirvel doneze students amosaxsnelad eZleva oTxi amocana. momdevno etapze 

gadasasvlelad man unda amoxsnas nebismieri - sami. TiToeul doneze amocanebis raodenoba 

da momdevno doneze gadasvlisaTvis saWiro amocanebis raodenoba SeiZleba sxvadasxva 

iyos da winaswar ganisazRvreba sagnis wamyvani profesoris mier. kompiuteri SemTxveviTi 

ricxvebis generatoris gamoyenebiT axdens veqtorisa da matricis generirebas. Sesabamisi 

ricxvebi gamoCndeba ekranze. SemuSavebuli programuli sawvrTnelis pirveli fanjara 

naCvenebia 1-el naxazze.  

 
nax.1. matricis da veqtoris namravli 

 

studenti irCevs erT-erT amocanas, xsnis mas da am amocanis „pasuxi“ velSi Seaqvs 

gamoTvlis Sedegebi. am Sedegebis sisworis Semowmebis mizniT is aWers „Semowmeba“ 

klaviSs. Tu pasuxi sworia, ekranze gamoCndeba Sesabamisi Setyobineba, gamoCndeba sworad 

amoxsnili amocanebis raodenoba da studenti iwyebs sxva, romelime amocanis amoxsnas. Tu 

pasuxi arasworia, maSin ekranze gamoCndeba Sesabamisi Setyobineba. aseT SemTxvevaSi, 

students SeuZlia xelaxla amoxsnas es amocana, an gadavides sxva amocanis amoxsnaze da 

Semdeg kvlav daubrundes am amocanis amoxsnas. Tu studentma ver amoxsna konkretuli 

amocana mas SeuZlia daaWiros „gamoTvla“ klaviSs swori pasuxis naxvis mizniT.  
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programuli sistema Tvlis sworad amoxsnili amocanebis raodenobas, da rogorc 

ki is gautoldeba winaswar gansazRvrul, momdevno doneze gadasvlisaTvis saWiro  

raodenobas, aqtiurdeba klaviSi „momdevno done“. masze daWera xsnis momdevno donis 

Sesabamis fanjaras, romelSic gamoCndeba am donis Sesabamisi amocanebi. swavlis procesi 

mTavrdeba maSin, roca studenti amoxsnis ukanaskneli donis amocanebis saWiro 

raodenobas. Sedegad, CaiTvleba, rom man Sesaswavli sakiTxebi kargad aiTvisa. sirTulis 

TiToeul doneze students SeuZlia Secvalos nebismieri amocanis parametrebi da Tavidan 

amoxsnas is, survilis SemTxvevaSi SeuZlia yvela amocana amoxsnas da a.S.  

literatura: 

1. samxaraZe r., nazRaiZe l. (2010). procesebis mdgomareobebis cvlilebis modeli. 

saq. mecn. da sazogadoebis ganviTarebis fondi. Jurn. „inteleqti“, #1(36).  Tb.,  gv.52-53.  

2. samxaraZe r., nazRaiZe l., gaCeCilaZe l. (2011). programuli sawvrTnelebis 

mimoxilva da analizi. stu-s Sr.kr., `marTvis avtomatiz.sistemebi”, # 2(11). gv.111-115.  

DEVELOPMENT OF SOFTWARE SIMULATOR FOR TRAINING  

MATRIX-VECTOR MULTIPLICATION  

Gachechiladze Lia 

Georgian Technical University  

Summary 

 In article the program training system, developed for improvement of process of teaching 

the higher mathematics, is offered. On the basis of integration of methods program and active 

teaching, the training system shows process of training of multiplication of a matrix on a vector. 

Such approach allows the student at each level of program teaching as much as possible to reveal 

the opportunities, to change parameters of any task and solve it, etc. Use of trainig system 

considerably increases quality of training of the higher mathematics and makes easier for the 

student learning this discipline. Such approach can be successfully applied for effective training of 

different sections of the higher mathematics, for example, derivatives, differentials, integral 

calculus, mathematical logic, matrix calculation, etc. The developed approach also can be applied 

successfully for training of such subjects as chemistry, physics, etc.  

 

РАЗРАБОТКА ПРОГРАММНОГО ТРЕНАЖЕРА ДЛЯ ОБУЧЕНИЯ  

УМНОЖЕНИЮ МАТРИЦЫ НА ВЕКТОР 

Гачечиладзе Л.Г. 

Грузинский Технический Университет  

Резюме 

Предложен программный тренажер, разработанный для усовершенствования процесса 

обучения высшей математике. На основе интеграции методов программного и aктивного 

обучения, тренажер демонстрирует процесс обучения умножения матрицы на вектор. Такой 

подход позволяет студенту на каждом этапе программного обучения максимально выявлять 

свои возможности, менять параметры любой задачи и заново решить ее, и т.д. 

Использование тренажера значительно повышает качество обучения высшей математики и 

облегчает студенту освоение данной дисциплины. 
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sawarmoo firmis organizaciul-teqnikuri donis da  

sakredito riskebis Sefasebis modelebi da meTodebi 
gia surgulaZe, ciuri fxakaZe 

saqarTvelos teqnikuri universiteti 

reziume  

ganixileba sawarmoo firmis organizaciul-teqnikuri donis gansazRvris modelis 

ageba eqspertul SefasebaTa meTodebis safuZvelze, misi kavSiri safinanso sabanko 

sistemasTan kreditis mopovebis mizniT. warmodgenilia kreditebis risk-menejeris 

analizis biznes-procesebis avtomatizaciisTvis sistemis moTxovnilebaTa gansazRvra  

UML teqnologiiT. SemoTavazebulia am sistemaSi bankis auditis mier firmis sakredito 

riskis gaangariSebis algoriTmi altmanisa da fulmeris modelebis safuZvelze. 

ganixileba `organizacia-bankis” tandemur avtomatizebul sistemaSi informaciis gacvlis 

prosecebis organizaciis koncefcia servis-orientirebuli midgomis safuZvelze. 

gamoyenebulia hibriduli aplikaciebis daprogramebis Tanamedrove teqnologiebi WPF da 

WCF paketebis bazaze Visual Studio.NET Framework 4.0/4.5 garemoSi.   

sakvanZo sityvebi: organizaciuli sistema. safinanso banki. sakredito riski. risk-

menejmenti. organizaciul-teqnikuri done. eqspertul SefasebaTa meTodebi. UML. 

1. Sesavali 

organizaciuli marTvis avtomatizebuli sistemis erT-erTi mniSvnelovani amocanaa 

warmoebis organizaciul-teqnikuri donis Sefasebis biznes-procesebis avtomatizacia da 

mis safuZvelze operatiuli analizis Catareba strategiuli gegmebis SesamuSaveblad. anu 

saqme gvaqvs gadawyvetilebis miRebis mxardamWer sistemasTan [1].   

produqciis warmoebis (an momsaxurebis) firmebis funqcionireba mkacradaa 

damokidebuli sabazro ekonomikasTan, sadac gasaTvaliswinebelia mravali faqtori 

(xelisSemSleli Tu xelisSemwyobi), raTa misi biznesi iyos momgebiani. warmatebuli 

biznesis marTvis procesi xSirad moiTxovs investiciebs, gadaiaraRebis procesebs, 

integracias da, ra Tqma unda, am periodSi xSirad firmas sWirdeba sabanko kreditebis 

aRebac. organizaciebis urTierToba safinanso bankebTan kreditebis misaRebad kargad 

Camoyalibebuli biznes-wesebis sistemaa.  

1-el naxazze mocemulia „firma-bankis“ tandemis partnioruli, efeqtiani 

TanamoRvaweobis kavSirebis realizaciis mizniT mxardamWeri kompiuteruli sistemis 

koncefciis SemuSavebis zogadi struqturuli sqema, marTvis sainformacio sistemebis 

agebis saerTaSoriso standartebis, safinanso da ekonomikur-maTematikuri meTodebis da 

Tanamedrove programuli teqnologiebis gamoyenebis safuZvelze, obieqt-, proces- da  

servis-orientirebuli arqiteqturebiT (nax.1). 

bankis moRvaweobis erT-erTi ZiriTadi  funqcia swored sakredito riskebis marTvaa 

[2]. riskebis modelirebas da Sefasebas gansakuTrebuli yuradReba eqceva rogorc 

sawarmoo firmebSi (r1), aseve sabanko sistemaSi (r2) [3]. damokidebuleba `banki-firma” 

(Ri,j) zogadad asaxavs sakredito urTierTobas, romelic moicavs risk-menejeris (an 

auditis) mier sakredito riskis Sefasebas firmaSi da Semdgom monitoringis procesebs. 

mniSvnelovani gadawyvetilebaa firmis mxridan kreditebis aReba da igi dasabuTebuli 

unda iyos ekonomikurad da mecnierulad. aseT dros firmas SeiZleba problemebi hqondes 

da misi `gadarCenis gza” kreditebis aRebas ukavSirdebodes.   
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nax.1. `banki-firma” obieqtis mxardamWeri sistemis agebis koncefcia  

sazRvargareTis mowinave praqtikebi da gamocdileba gviCvenebs, rom `mecnieruli 

konsultireba” menejmentis sferoSi mniSvnelovania da aq gansakuTrebuli yuradReba 

eqceva eqspertuli codnis mopovebis, gadamuSavebis da gamoyenebis meTodebis SemuSavebas, 

romlis safuZvelze SesaZlebelia warmoebis organizaciul-teqnikuri donis modelireba 

da Sefaseba, Semdeg ki gadawyvetilebis miReba [1,3].   

2. warmoebis organizaciul-teqnikuri donis modelireba  

eqspertul SefasebaTa meTodiT 

sawarmoo firmis organizaciul-teqnikuri donis gansazRvris mizniT viyenebT 

ekonomikur-maTematikr meTods, romelic organizaciis wliur sawarmoo-sameurneo 

angariSis maCveneblebzea damokidebuli [1]. misi zogadi struqtura mocemulia me-2 

naxazze.  

eqspertis (auditis) mier xdeba 

sameurneo-safinanso angariSebis analizi 

da firmis funqciuri specialistebis 

gamokiTxva, 1-el cxrilSi asaxuli 

statistikuri da eqspertuli monaceme-

bis Sekreba da Semdgomi avtomatize-

buli damuSaveba.  

me-3 naxazze mocemulia sawarmoo 

firmis organizaciul-teqnikuri donis 

Sefasebis maCvenebelTa sistemis struq-

tura. Yk kompleqsuri funqciaa, rome-

lic Tavis mxriv qveda doneebis 

maCveneblebzea (Yi. Yi,j, Xi,j,v) 

damokidebuli (cxr.2). Cven SemTxvevaSi 

aseTi struqturis safuZvelze 

angariSebisaTvis viyenebT superpoziciis 

gantolebaTa sistemas: 
nax.2. organizaciul-teqnikuri donis Sefasebis 

modeli  
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sadac m da n iRebs gansazRvrul mniSvnelobebs konkretul SemTxvevaSi. ki,  kij   da kijv   

koeficientebi SeirCeva eqspertulad, 

subieqturi Sefasebebis safuZvelze. 

magaliTad: 

Yk = 0,25*Y1   + 0,33*Y2  + 0,4*Y3    + 0,38*Y4 

ZiriTadi pirobaa: 

  1ik  

  

rac Cven magaliTSi realizebulia:   

0,25 + 0,33 + 0,4 + 0,38 = 1. 

 

 

 

rogorc aRvniSneT, sawyis monacemTa Segroveba xdeba eqpertul SefasebaTa,  kerZod 

„delfis“ (xarisxobrivi) meTodis gamoyenebiT [5]. eqspertebad moiazrebian firmis 

menejmentis specialistebi, auditebi da sxva, anu vinc kargad erkveva saproblemo 

sferoSi. 

 

 

nax.3. `orgteq”-donis Sefasebis sistemis modeli  
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firmaSi kontraqtiT mowveuli konsultanti axorcielebs Sekrebil monacemTa 

gadamuSavebas, Sedegebis analizs. Tu jgufuri Sefaseba xasiaTdeba maTi saSualo 

mniSvnelobidan (an medianidan eqspertul SefasebaTa kvartilebis RerZze) didi gabneviT, 

maSin saproblemo sakiTxi konsultantis mier kvlav gatianeba gansaxilvelad eqspertTa 

jgufSi. xdeba `eqstremisti” eqspertebis (romelTac damuli sakiTxi Seafases minimaluri 

da maqsimaluri balebiT) azris mosmena. diskusiis Semdeg xelmeored xdeba monacemTa 

Segroveba, rac yovelTvis xasiaTdeba garkveuli cvlilebebiT. aseT dros gabnevis 

ampituda klebulobs, anu jgufuri azri uaxlovdeba medianas. `delfis” meTodis Semdeg 

gamoiyeneba `paternis” meTodi, romelic raodenobrivi SefasebisTvisaa gamiznuli (nax.4).  

 

 

 

 

 

 

 

 

miznis xis grafze eqspertulad fasdeba TiToeuli faqtoris (gavlena mizanze) da 

RonisZiebis (gavlena faqtorze) koeficientebi (0.4, 0.25, 0.20, 0.15 da a.S.). jami unda 

iyos 1-is toli.  

 a1 RonisZiebis gavlena mizanze iqneba: 0.5 x 0.4 = 0.2; 

 a2  RonisZiebis - : 0.3 x 0.4 + 0.4x0.25= 0.22; 

 a3 RonisZiebis - : 0.3 x 0.4 = 0.12; 

 a4  RonisZiebis - : 0.2 x 0.4 = 0.2   da a.S.  

nax.4. `paterni“ meTodisTvis miznobrivi  

struqturis grafi 
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amgvarad, a2 RonisZiebis gavlena mizanze yvelaze dominirebadia da misi pirvel 

rigSi realizaciaa sasurveli. ra Tqma unda, SeiZleba с - koeficientebis gaTvalis-

winebac, romlebic RonisZiebaTa ganxorcielebis investiciur xarjebs Seesabameba. 

aRwerili meTodebis algoriTmizacia da programuli sisetemis daproeqteba-

realizacia UML-teqnologiis Sesabamisad sruldeba [5]. mis pirvel etapze Cven 

ganvsazRvreT biznes-procesebis Sinaarss (Actions) da maT Semsruleblebs (Actors). aseTi 

diagramis fragmenti  (Use Case Diagram) me-5 naxazzea mocemuli. 

 

nax.5. eqspertul SefasebaTa procesis UseCase დიაგრამის ფრაგმენტი 

 

aq TiToeuli precedenti (ovali) SeiZleba gaiSalos detalur doneze ramdenime 

funqciis saxiT. magaliTad, me-6 naxazze naCvenebia „risk-menejeris ZiriTadi funqciebis 

UseCase diagrama“, romelic calke ganxilvis Temaa da mocemulia qvemoT. 
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sistemis monacemTa bazis safuZvelze (cxr.1) gaangariSebuli (cxr.2) kompleqsuri 

maCveneblis (Yk) mniSvneloba Seudardeba warmoebis organizaciul-teqnikuri donis 

Sefasebis skalas (cxr.3) da warmoebis kategoriebis skalas (cxr.4), romlis safuZvelze 

ganisazRvreba mocemuli firmis (organizaciis) `mdgomareoba“ (`orgteq-done“). magaliTad, 

Tu Yk = 0.68, maSin skalebis mixedviT done `damakmayofilebelia“ da `I-kategoriaa“.  

Sesabamisad, firmis xelmZRvanelobis (menejmentis) mier iqneba miRebuli gadawyvetileba 

momavali strategiuli ganviTarebis gegmis Sesadgenad. 

warmoebis organizaciul-teqnikuri donis Sefasebis skala   cxr.3 

No YCmin YCmax Sefasebis done 

1 0,91 1,0 saukeTeso 

2 0,71 0,9 kargi 

3 0,5 0,7 damakmayofilebeli 

4 dabali 0,5 aradamakmayofilebeli 

warmoebis kategoriebis skala                           cxr.4    

No YCmin YCmax kategoria 

1 0,7 1,0 umaRlesi 

2 0,5 0,69 I – kategoria 

3 0 0,49 II - kategoria 

 

 

3. risk-menejeris avtomatizebuli sistemis  

moTxovnilebaTa gansazRvra  

axla ganvixiloT meore mxare – finansuri banki (nax.1). rogorc cnobilia, sabanko 

operaciebis marTva, Tavisi arsiT aris riskebis marTva da, upirveles yovlisa,  riskebisa, 

romlebic dakavSirebulia sabanko portfelTan (aqtivebis erTobliobasTan), romlebic 

uzrunvelyofs bankis Semosavals. banki maSinaa warmatebuli, rodesac mis mier miRebuli 

riskebi aris gonivruli (dasabuTebuli), marTvadi da Tavsdeba mis finansur da 

kompetenciis sazRvrebSi [3]. sabanko menejmentis ZiriTadi amocanaa optimaluri balansis 

povna mogebis, likvidurobis da riskis mniSvnelobebs Soris. am procesSi mniSvnelovan 

rols TamaSobs risk-menejmenti. 

• sakredito riskis analizi kreditis gacemis momentisTvis. 

risk-menejeri aanalizebs riskebs kreditis gacemis momentSi riskis uaryofiTi 

faqtorebis gamovleniT da maTi SefasebiT. riskis analizi tardeba mas Semdeg, rac 

kreditebis ganyofileba warmoadgens daskvnas, ekonomikuri usafrTxoebis da iuridiuli 

samsaxurebis TanxmobiT. riskis analizis wyaro aris msesxeblis dokumentebi, romlebic 

wardgenilia sakrediti ganacxadis ganxilvisaTvis (pirvelad dokumentebi); organizaciis 

oficialuri saiti; saarbitraJo sasamarTlos saiti; sakredito istoriebis biuro; 

sagadasaxado inspeqciis saiti; analizuri da statistikuri saagentoebi; informaciis sxva 

gare wyaroebi. risk-menejeris daskvna unda Seicavdes aRweriT nawils, romelSic 

gaTvaliswinebulia riskis uaryofiTi faqtorebi da daskvnebi riskis donis da misi 

minimizaciis xerxebis Sesaxeb (riskis miRebis SemTxvevaSi).    

• sakredito riskis analizi sakredito xelSekrulebis moqmedebis periodSi. 
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kreditis restruqturizaciis dros (gafarToeba, dafarvis grafikis da sakredito 

dokumentaciis sxva arsebiTi pirobebis Secvla), risk-menejeri afasebs riskebs da 

amzadebs daskvnas ise, rogorc wina etapze (sakredito ganacxadis ganxilvisas); 

• sakredito riskis kontroli. 

imis gaTvaliswinebiT, rom dakreditebis periodis ganmavlobaSi riskebi SeiZleba 

Seicvalos (gaizardos), Sinagani da garegani faqtorebis gavleniT, risk-menejeri 

axorcielebs riskis mudmiv  kontrols: 

- yovelkvartaluri monitoringi msesxeblis finansuri mdgomareobis da faqtobrivi 

moRvaweobisa, saproblemo aqtivebis droulad gamovlenis mizniT (riskis uaryofiTi 

faqtorebis arsebobisas); 

- mudmivi kontroli msesxeblis mier xelSekrulebis ZiriTadi pirobebis dacvis 

Sesabamisad (bankis mimdinare angariSebSi minimaluri brunvis SenarCuneba, valis 

datvirTvis dacva da a.S.); 

- mudmivi kontroli dagiravebis uzrunvelyofis sabanko samsaxuris da(an) 

sakredito ganyofilebis droul minitoringze. 

riskis uaryofTi faqtorebis gamovlenis SemTxvevaSi, anu arastandartuli aqtivebis 

gamovlenis dros (aqtivebi problemuri davalianebis niSnebiT) risk-menejers gamoaqvs 

gadawyvetileba kreditis vadamdeli amoRebis Sesaxeb an sTavazobs riskis minimizaciis 

xerxebs. riskebis kontrolis mizniT mizanSewonilia aRricxvis warmoeba specformebiT.     

• riskebis minimizacia. 

riskis negatiuri faqtorebis gamovlenis SemTxvevisas, zemoaRniSnuli funqciebis 

Sesrulebis procesSi, risk-menejeri afasebs im movlenebis aRmocenebis albaTobas, 

romlebic iwvevs zarals (danakargebs), da amzadebs winadadebebs gamovlenili riskebis 

minimizaciisTvis.  

magaliTad, finansuri mdgomareobis gauaresebis dros SeiZleba moTxovnil iqnas 

damatebiT Semowmdes msesxeblis ZiriTadi kontragentebi, moTxovnil iqnas axsna-

ganmartebiTi informacia arasaxarbielo finansuri maCveneblis mqone organizaciidan, 

gaanalizebul iqnas mmarTvelobiTi aRricxvis (sabuRaltro menejmenti) da sxv.  

msesxeblis finansuri mdgomareobis Semdgomi gauaresebis maRali albaTobis 

SemTxvevaSi risk-menejers SeuZlia SesTavazos winadadeba bankis sagirao poziciis 

gaZlierebis Sesaxeb damatebiTi uzrunvelyofis gaformebiT an sxva RonisZiebebiT.      

• RonisZiebaTa SemuSaveba problemur da vadagadacilebul davalianebebTan muSaobisas. 

• kontroli SemuSavebuli sakredito sistemis sworad gamoyenebaze struqturuli 

ganyofilebis mier, normatiuli dokumentebis dacviT (maT Soris rezervirebisTvisac) da 

bankis muSaobis optimizaciis winadadebebis formireba.    

me-6 naxazze mocemulia risk-menejeris ZiriTadi funqciebis UseCase diagrama. 

4. sakredito riskebis Sefasebis modelebi 

riskis gasazomad iyeneben mogebaTa dispersias (an standartul gadaxras), magram 

sakredito pirtfelis analizis dros aseTi sazomi arasakmarisad efeqturia [3,7-10].   

dispersiis analizi iZleva karg Sedegebs, Tu mogeba/zarali ganawilebulia 

normaluri kanoniT. es kanoni mdgradia Tavisi parametrebiT, amitomac dispersia - 

analizis mosaxerxebeli instrumenti: portfelis riskis analizis dros, ramdenime 

portfelis Serwymis dros dispersiebi ubralod ijameba. magram sakredito portfelis 
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mogeba/zarali ar emorCileba ganawilebis normalur kanons. igi iqneba asimptoturad 

normaluri mxolod maSin, Tu kreditebi iqneba gacemuli didi raodenobis msesxebelze 

(rac msxvili bankebisTvisaa SesaZlebeli) da Tu  kompaniebis bankroti damoukidebelia 

(rac ararealuria praqtikulad).  

 

nax.6. risk-menejeris ZiriTadi funqciebis UseCase diagrama 

meore mxriv, dispersia - riskis simetriuli zomaa, xolo sakredito portfelis 

analizis dros mkvlevars ufro ainteresebs zaralis miRebis riski. portfelis mogeba 

SezRudulia zemodan da aRwevs Tavis maqsimums yvela msesxebelis mier valdebulebaTa 

drouli Sesrulebisas.  
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 arsebobs araerTi meTodi da modeli aRniSnul problemasTan dakavSirebiT. Cven 

qvemoT SevexebiT altmanisa da fulmeris modelebs [11,12].  

4.1. altmanis modeli 

mravali warmatebuli kvleva am sferoSi iqna Catarebuli bijur-diskriminacieli 

analizis safuZvelze [11]. magaliTad, profesor eduard altmanis klasikuri, firmis 

gakotrebis albaTobis prognozirebis xuTfaqtoriani modeli (1968w.).  

modelis pirveli versia  Seicavda 22 savaraudo mniSvnelovan koeficients, 

romlebic miiReboda finansuri angariSgebis dokumentaciidan. minimaluri statistikuri 

mniSvnelobis mqone koeficienti amovardeboda, ris Semdegac modelis ageba da 

koeficientebis statistikuri mniSvnelobebis analizi meordeboda.  

rodesac koeficientebis raodenoba 5-dan mcirdeboda 4-mde, maSin modelis 

statistikuri saimedooba mkveTrad ecemoda, ramac altmani miiyvana daskvnamde, rom 5-

koeficientiani varianti aris umjobesi. modeli zustad akeTebs prognozs 95%  

SemTxvevaSi. 

altmanis modelis zogadi saxe integraluri maCveneblisaTvis aseTia: 

Z= 1.2*X1 + 1.4*X2 + 3.3*X3 + 0.6*X4 + X5 
sadac  

X1 - sabrunavi kapitali / mTliani aqtivebi; 

X2 - gaunawilebeli mogebebi gasuli wlebis / mTliani aqtivebi; 

X3 - mogeba procentebis da gadasaxadebis gadaxdamde / mTliani aqtivebi; 

X4 - aqciebis sabazro kapitalizacia / savalo valdebulebaTa sruli sabalanso 

Rirebuleba; 

X5 -  realizaciis moculoba / mTliani aqtivebi. 

roca Z > 2.9 , maSin finansuri mdgomareoba stabiluria (mdgradia); Tu 1.8 <  Z < 2.9 , gvaqvs 

ganusazRvreloba; Tu Z < 1.8 , maSin firma imyofeba finansuri riskis zonaSi, anu 

gadaxdisuunarobis dadgoma gardauvalia. 

1983 w. cnobili gaxda altmanis modeli kerZo kompaniebisTvis, romlebic Tavis 

aqciebs ar aTavsebs safondo bazarze. misi integraluri maCveneblis gaangariSeba xdeba 

Semdegnairad: 

Z* = 0.717*X1 + 0.847*X2 + 3.107*X3 + 0.420*X4 + 0.998*X5 

X4  - sakuTari kapitalia. es koeficienti ganxvavebulia wina SemTxvevisgan.  

roca Z* > 2.9 , maSin finansuri mdgomareoba stabiluria; Tu 1.23 < Z* < 2.9 , gvaqvs 

ganusazRvreloba; Tu Z* < 1.23 , maSin firma finansuri riskis zonaSia. 

1993 w. altmanma aago axali, 4-faqtoriani modeli arasamrewvelo organizaciebis-

Tvis, romelTa integrirebuli maCvenebli gaiTvleba Semdegi formuliT: 

Z** = 6.56*X1 + 3.26*X2 + 6.72*X3 + 1.05*X4. 

Z* da Z** modelebi iZleva firmis gakotrebis albaTobis prognozs 91%-iani 

sizustiT erTi wliT adre periodisaTvis. 
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4.2. fulmeris modeli 

fulmeris gakotrebis klasifikaciis modeli Seiqmna 60 firmis monacemebis 

damuSavebis safuZvelze. aqedan 30 funqcionirebs normalurad da 30 gakotrebulia. 

firmebis mTliani aqtivebis saSualo moculoba  fulmeris SerCeviT aris 455 aTasi 

dolari [12]. modelis sawyisi versia moicavda 40 koeficients. modeli zustad 

aprognozebs 98% SemTxvevas erTi wliT adre da 81% SemTxvevas 2 wliT adre. modelis 

zogadi saxe aseTia: 

H = 5,528Х1 + 0,212Х2 + 0,073Х3 + 1,270Х4 – 0,120Х5 + 2,335Х6 + 

+ 0,575Х7 + 1,083Х8 + 0,894Х9 – 6,075 

sadac 

X1 - gaunawilebeli mogeba wina wlebis / mTliani aqtivebi; 

X2 - realizaciis moculoba / mTliani aqtivebi; 

X3 - mogeba gadasaxadebis gadaxdamde / mTliani aqtivebi; 

X4 - wminda mogeba / sruli davalianeba; 

X5 - vali / mTliani aqtivebi; 

X6 - mimdinare pasivebi / mTliani aqtivebi; 

X7 - Lg (materialuri aqtivebi); 

X8 - sabrunavi kapitali / sruli davalianeba; 

X9 - Lg (mogeba procentebis da gadasaxadebis gadaxdamde / gadaxdili procentebi). 

 roca  H < 0 , maSin gadaxdisuunarobis dadgoma gardauvalia. 

fulmeris modelis mdgenelebis gaangariSeba xorcieldeba firmis sabuRaltro 

balansis safuZvelze. magaliTis saxiT ganvixileT saqarTvelos teqnikuri universitetis 

safinanso-sameurneo mdgomareoba, misi 2014 wlis sabalanso dokumentaciis safuZvelze. 

me-5 cxrilSi mocemulia gaangariSebis Sedegebi.                

fulmeris modelis cxrili                             cxr.5 

     i Ki Xi Ki*Xi 

1 5.528 0.018592 0.1028 

2 0.212 0.298468 0.0036 

3 0.073 0.017933 0.0013 

4 1.270 3.185773 4.0459 

5 -0.120 0.081363 -0.0098 

6 2.335 0.02288 0.0534 

7 0.575 6.5 3.7375 

8 1.083 2.568903 2.7821 

9 0.89 1.6 1.4304 

  ჯამი: 12.1472 

   -6.075 

  H= 6.0722 

amgvarad, H>0 , riskis faqtori misaRebia, firma-`stu” gadaxdisunariania.  

 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

138 

 

5. programuli realizacia WPF/WCF teqnologiiT 

programuli sistemis realizacia ganxorcielda maikrosofTis firmis axali 

teqnologiebis safuZvelze, rogoricaa WPF (Windows Presentation Foundation) da WCF 

(Windows Communication Foundation) [13-15]. esaa hibriduli aplikaciebis agebis 

programuli teqnologiebi, romlebSic realizebulia rogorc obieqt-, proces- da 

servis- orientirebuli meTodologiebi, aseve programuli inJineriis moqnili, `msubuqi” 

da dizainis mdidari grafikuli instrumentuli saSualebebi.  

winamdebare proeqtSi ganxorcielda sawarmoo firmasa finansur banks Soris 

eleqtronuli kavSiris programuli realizacia, momxmarebelTa interfeisebis, monacemTa 

bazebis da informaciis gacvlis procesebis agebis avtomatizaciis mizniT. me-7 naxazze 

naCvenebia  FirmsCrediting proeqti Solution Explorer-is fanjaraSi, naCvenebia gamosayenebeli 

standartuli da specializebuli kavSirebis (References) sia.  

     

nax.7. programuli proeqtis struqturuli komponentebi 

 

nax.8. firmis da bankis interfeisebi 
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aplikaciisTvis aucilebelia ServiceHost-is realizacia Semavali Setyobinebebis 

misaRebad. igi proeqtis Crediting.xaml.cs failSi Tavsdeba konstruqtoris win klasis 

wevris saxiT (listingi_1). 

 

 

 

 

 

 

 

ServiceHost iwyeba maSin, roca fanjara CatvirTulia da ixureba, roca fanjara 

amotvirTulia. meTodebis damateba naCvenebia me-2 listingSi MainWindow klasisTvis 

CatvirTvis da amotvirTvis movlenaTa dammuSaveblebis sarealizaciod.  

//-- ლისტინგი_1 ------ 
public partial class MainWindow : Window 
    { 

        private ServiceHost _sh;   // !!! 
 
        public MainWindow() 
        { 
            InitializeComponent(); 
            ApplicationInterface._app = this; 
        } 
    ... 

//-- ლისტინგი_2 ------ 
private void Window_Loaded(object sender, RoutedEventArgs e) 
 { 

   // გაიხსნას config ფაილი და მიეცეს ფილიალის სახელი და მისი ქსელური მისამართი 

   Configuration config =     

               ConfigurationManager.OpenExeConfiguration(ConfigurationUserLevel.None); 

  AppSettingsSection app = (AppSettingsSection)config.GetSection("appSettings"); 

  string adr = app.Settings["BranchAddress"].Value;   

 

        // ფილიალის სახელის გამოტანა ფორმაზე 

        lblBranch.Content = app.Settings["Branch Name"].Value; 

 

        // ServiceHost-ის შექმნა 

        _sh = new ServiceHost(typeof(ClientService)); 

 

       // დასასრულის წერტილის (Endpoint) დამატება 

       string szAddress = "http://localhost:" + adr + "/ClientService"; 

       System.ServiceModel.Channels.Binding bBinding = new BasicHttpBinding(); 

      _sh.AddServiceEndpoint(typeof(ICreditReservation),bBinding, szAddress); 

 

        // ServiceHost-ის გახსნა შეტყობინებების მისაღებად (listen) 

      _sh.Open(); 

  } 

 
private void Window_Unloaded(object sender, RoutedEventArgs e) 
  { 

     // service host-ის დატოვება  
       _sh.Close(); 
  } 
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movlenis dammuSavebeli Loaded xsnis konfiguraciis fails da aTavsebs firmis  

dasaxelebas lblBranch marTvis elementSi, amitomac forma asaxavs lokaluri firmis 

saxels. Semdeg iqmneba ServiceHost Tanamgzavri (passing) ClientService klasisa. igi 

akonfigurirebs dasasrulis wertils ServiceHost-Tvis, iyenebs ra cnobili misamarTis, 

mibmis da kontraqtis sameuls. Unloaded movlenis dammuSavebeli ubralod xuravs 

ServiceHost-s, ase rom aRar moxdeba Setyobinebebis miReba. 

sayuradReboa aseve movlenaTa dammuSaveblis (Event Handlers) kodi Crediting.xaml.cs 

failSi. axali moTxovnis Sesaqmnelad momxmarebeli Seavsebs firmis, misamarTis,  

kreditis_moculobis velebs da aamoqmedebs Send Request  Rilaks. am movlenis Rilakis 

realizeba mocemulia me-3 listingSi. 

 am meTodis pirveli nawili iyenebs obieqtis leqsikons Semavali argumentebis 

Sesanaxad, romlebic unda gadaeces muSa process. Semdeg igi qmnis WorkflowApplication-s, 

romlis konstruqtorsac gadaecema parametrebi: muSa procesebis definicia, obieqtis 

leqsikoni, romelic Seicavs Semaval argumentebs. 

WorkflowApplication Semdeg emateba _outgoingRequests koleqcias da bolos, 

egzemplari gaiSveba Run () meTodiT. 

6. daskvna 

organizaciuli marTvis sainformacio sistemebis obieqtebze orientirebuli 

daproeqtebis da Semdgomi realizaciis xarisxi mniSvnelovnadaa damokidebuli 

saavtomatizacio obieqtis winasaproeqto stadiaze, kerZod misi biznes-moTxovnebis 

sworad Camoyalibebasa da sistemis Sesabamisi arqiteqturis gansazRvraze.  

organizaciaSi, romelic sawarmoo firma, safinanso banki an maTi sakredito 

urTierTkavSiria, aucilebelia riskebis marTvis saerTaSoriso, aprobirebuli meTodebis 

da modelebis gamoyeneba. sistemuri obieqt-orientirebuli analizis safuZvelze unda 

SemuSavdes zogadad `firmis” (sawarmo, banki) funqcionirebis organizaciul-teqnikuri 

donis da finansuri sakredito riskebis marTvis moqnili modelebi, SesaZlebelia 

eqspertul SefasebaTa meTodebis safuZvelze.  

//-- ლისტინგი_3 ------ 
private void btnRequest_Click(object sender, RoutedEventArgs e) 

     { 

        // Setup a dictionary object for passing parameters 

        Dictionary<string, object> parameters = new Dictionary<string, object>(); 

        parameters.Add("FirmName", txtFirmName.Text); 

        parameters.Add("Adress", txtAdress.Text); 

        parameters.Add("CreditQ", txtCreditQ.Text); 

        parameters.Add("Writer", new ListBoxTextWriter(lstEvents));  

 

        WorkflowApplication i = 

                     new WorkflowApplication(new SendRequest(), parameters); 

 

        _outgoingRequests.Add(i.Id, i); 

        i.Run(); 

      } 
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unificirebuli modelirebis (UML) teqnologiis gamoyenebiT aigebaASesabamisi 

biznes-procesebi, biznes-wesebi (UseCase da Activity diagramebi) da momxmarebelTa 

interaqtiuli scenarebi (Sequence-, Collaboration diagramebi). ITIL meTodologiis da 

COBIT standartebiT ki SesaZlebelia usafrTxo programuli sistemis Seqmna da misi 

sasicocxlo ciklis efeqtiani marTva.  

momxmarebelze orientirebuli, moqnili da megobruli dizainis mqone programuli 

uzrunvelyofis daproeqteba, realizacia da testireba sasurvelia ganxorcieldes 

programuli inJineriis Tanamedrove instrumentebiT, rogoricaa magaliTad hibriduli 

aplikaciebis agebis .     
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MODELS AND METHODS FOR ASSESSING ORGANIZATIONAL-TECHNICAL  

LEVEL AND CREDIT RISKS OF A MANUFACTURING COMPANY 

Surguladze Gia, Pkhakadze Tsiuri 

Georgian Technical University 

Summary 

Designing a model for determining a manufacturing company's organizational-technical 

level based on expert evaluation methods is discussed, as well as its connection with financial and 

bank system for the purpose of obtaining a credit. Identification of requirements to the system of 

automation of credit risk managers' analytical business processes is given using UML technology. 

An algorithm of calculating credit risk of a firm by bank audit using the system is proposed based 

on Altman and Fulmer models. Concept of organizing processes of information interchange 

between an organization and a bank within the tandem automated system is discussed based on 

service-oriented approach. Modern technologies of hybrid programming (WPF and WCF 

packages) are used in Visual Studio.NET Framework 4.0/4.5 environment. 

 

МОДЕЛИ И МЕТОДЫ ОЦЕНКИ ОРГАНИЗАЦИОННО-ТЕХНИЧЕСКОГО  

УРОВЕНЯ ПРОИЗВОДСТВА И КРЕДИТНЫЙ РИСКОВ 

Сургуладзе Г., Пхакадзе Ц. 

Грузинский Технический Университет 

Резюме 

Рассматриваются вопросы построения модели определения организационно-

технического уровня производственной фирмы на основе методов экспертных оценок, ее 

связь с системой финансового банка с целью кредитования. Для автоматизированного 

анализа бизнес-процессов кредитного риск-менеджера представлены функциональные 

потребности системы на базе UML технологии. Для банковского аудита предложены 

алгоритмы определения кредитных рисков фирм на основе моделей Альтмана и Фулмера.  

Рассматривается концепция организации процессов обмена информацией между фирмамы и 

банком в автоматизированной системе на базе сервис-ориентированного подхода. 

Используются современные технологии программирования гиридных приложений на 

основе WPFи WCF пакетов в среде Visual Studio.NET Framework. 
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sasamarTlo baJis gadaxdis procesis daproeqteba  

biznes-wesebis modelirebis enis bazaze 

ekaterine Turqia, daviT qaliaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

warmodgenilia sasamarTlos, moqalaqesa da uwyebebs Soris saqmiani urTierTobis 

gamartivebis servisebis damuSavebisa da Seqmnis procesis uzrunvelyofa Tanamedrove 

sainformacio teqnologiebze dayrdnobiT. ganixileba sasamarTlo sistemaSi servisuli 

funqciebis srulyofis sakiTxebi dokumentbrunvisa da gadaxdis servisebis procesebis 

gamartivebiT. aRwerilia sasamarTlo baJis gadaxdis biznes-procesi. masSi Semavali 

qveprocesebi da kanonmdeblobasTan Sesabamisi wesebi warmodgenilia biznes-wesebis 

modelirebis enis (Business Rule Modeling) saxiT. procesis daproeqteba biznes-wesebis 

modelirebiT saSualebas iZleva sistemis realizaciis etapze (rogorc monacemTa bazis, 

ise aplikaciis mxares) moqnilad daformirdes SezRudvebi, daSvebebi da normebi.  

sakvanZo sityvebi: sarCelis registracia. sasamarTlo baJi. gadaxda. biznes-wesebis 

modeli. biznes-procesebis aRweris notacia. 

1. Sesavali 

saqarTvelos sasamarTlo struqturaSi dResdReobiT gamoyenebaSia da mudmiv 

ganviTarebaSia eleqtronuli mTavrobis tipis  sistema. danergilia saqmeTa warmoebis, 

statistikuri angariSis, adamianuri resursebis marTvisa da sxvadasxva avtomatizebuli 

sistemebi, rac sasamarTlo sistemis reformis WrilSi faqtobrivad wingadadgmuli 

nabijia. Tumca, aRsaniSnavia, rom sasamarTlo struqtura Tavisi SinaarsiT aris 

umsxvilesi da urTulesi sistema, romlis srulyofa da Tanamedrove sainformacio 

teqnologiebiT aRWurva mudmivad ganviTarebadi sakiTxia. 

avtomatizebuli sasamarTlo sistemis srulyofis TvalsazrisiT, mniSvnelovania da 

ukve aucilebeli sxvadasxva saxis Tanamedrove servisuli funqciebis CaSeneba arsebul 

sistemaSi, radgan sasamarTlo unda iyos erT-erTi gamorCeuli dawesebuleba, sadac garda 

maRali xarisxis marTlmsajulebisa, momsaxurebac maRali donis unda iyos. momsaxurebis 

srulyofis TvalsazrisiT jerjerobiT problematur da dasaxvew Temas warmoadgens 

fizikuri da  iuridiuli pirebisaTvis dokumentbrunvisa da sagadamxdelo formebis 

arseboba. magaliTad,  erT-erTi sakiTxi aris moqalaqis mier sasamarTlo baJis gadaxdis 

procesi, rac moicavs rogorc  dokumentbrunvis, ise gadaxdis servisebis Camatebas ukve 

arsebul sistemaSi.  

umetes sasamarTlos ar gaaCnia bankebis Sida filialebi, sadac adgilobrivad 

iqneboda SesaZlebeli saxelmwifo baJis gadaxda, amis gamo moqalaqeebs uwevT uaxloesi 

bankis filialis Zebna, xSir SemTxvevaSi bankis rigSi dgoma da Semdeg gadaxdili qviTris 

isev sasamarTloSi warmodgena, rac Zalian xangrZlivi da damRleli procesia, amasTan 

erTad SeiZleba gadamwyveti mniSvneloba hqondes drois faqtors saqmis ganxilvisas da 

warmoSvas uamravi problema.  

problema mxolod bankis Sida filialebis damatebiT ver gadawydeba, radgan 

uaxloes momavalSi sasamarTlo rogorc werilobiT, aseve onlain reJimSi miiRebs 

sarCelebs, es servisi  danergvis procesSia da mas male ixilavs saqarTvelos 

mosaxleoba.  
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2. ZiriTadi nawili 

eleqtronuli sarCelis Sevsebis forma warmoudgenelia TandarTuli eleqtronuli 

xelmoweriT da eleqtronuli sagadasaxado sistemiT, romlis saSualebiTac moqalaqe 

moaxdens saxelmwifo baJis gadaxdas, amis Semdeg ki daelodeba Setyobinebas  da mxolod 

sasamarTlo procesze gamocxaddeba SenobaSi.  

baJis gadaxdis procesi kanonmdeblobis mixedviT nawildeba 5 ZiriTad kategoriad:  

1. tarifebi, romelic gansxvavdeba fizikur da iuridiul pirTa Soris;  

2. tarifebi, romelic gansxvavdeba sasamarTlo instanciebis mixedviT;  

3. tarifebi, romelic gansxvavdeba sarCelis tipis mixedviT;  

4. pirebi da saqmeebi, romlebic Tavisufldebian baJis gadaxdis procesisgan;  

5. saqmeebi, romelTa mdgomareobis da Sinaarsis mixedviT SesaZlebels xdian 

saxelmwifo baJis srul an nawilobriv ukan dabrunebas mosarCelesTvis [1].  

baJis gadaxdis procesi aRwe-

rilia biznes-wesebis diagramebis 

saxiT (nax.1-3), romlis bazazec 

xorcieldeba monacemTa bazasa da 

samomxmareblo formebSi sabaJo 

tarifebis SezRudvebisa da  

normebis gawera sarCelis tipis 

gaTvaliswinebiT [2]. 

`saxelmwifo baJis Sesaxeb" 

saqarTvelos kanonis Tanaxmad 

pirveli instanciis sasamarTloSi 

fizikuri pirisaTvis saxelmwifo 

baJis odenoba ar unda aRematebodes 3 000, iuridiuli pirisTvis ki - 5 000 lars; 

saapelacio instanciis sasamarTloSi fizikuri pirisaTvis - 5 000 lars, xolo 

iuridiuli pirisaTvis - 7 000 lars. sakasacio instanciis sasamarTloSi fizikuri 

pirisaTvis dadgenilia 6 000 lari, xolo iuridiuli pirisaTvis - 8 000 lari. 

saapelacio sasamarTloSi saqmis gadagzavnisas saWiroa baJis gadaxda - davis sagnis 

Rirebulebis 5 procenti, magram aranakleb 300 lari; kerZo saCivarze - 50 lari; 

sarCelis uzrunvelyofis Sesaxeb gancxadebaze, agreTve saCivarze - Tu ganmcxadebeli 

fizikuri piria - 50 lari, xolo Tu ganmcxadebeli iuridiuli piria - 150 lari. 

 
nax.2. sabaJo tarifze fizikuri pirebis baJisgan ganTavisuflebis  

biznes-wesis diagramis fragmenti 

nax.1. sabaJo tarifze SezRudvebis biznes-wesis  

diagramis fragmenti 
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nax.3. sabaJo tarifze sarCelis tipis biznes-wesis  

diagramis fragmenti 

garda baJis gadasaxadis odenobisa saqarTvelos kanoni `saxelmwifo baJis Sesaxeb” 

gansazRvravs im SemTxvevebs, rodesac fizikuri an iuridiuli piri Tavisufldeba 

sasamarTloebSi saxelmwifo baJis gadasaxadisgan. fizikuri pirebi baJisgan Tavisuf-

ldebian Tu davaa xelfasis gadaxdaze an sxva SromiT samarTlebrivi urTierTobaze. 

amasTan, Tu sarCelSi saubaria saavtoro, aRmoCenis, gamogonebis, racionalizatoruli 

winadadebebisa da samrewvelo nimuSebis uflebebis dacvaze, alimentebis gadaxdaze, 

sarCelebze zianis anazRaurebis Sesaxeb, romelic miyenebulia dasaxiCrebiT an 

janmrTelobis sxva dazianebiT, agreTve marCenalis sikvdiliT, sisxlis samarTlis 

saqmeebTan dakavSirebul sakasacio saCivrebze danaSaulis Sedegad miyenebuli materialuri 

zaralis amoRebis sisworis Sesaxeb, amasTan danaSauliT miyenebuli materialuri zaralis 

anazRaurebis Sesaxeb sarCelze.  

baJisgan Tavisufldebian ganqorwinebis msurvelni; invalidebi, invalidTa sazogado-

ebrivi organizaciebi, maTi dawesebulebebi, saswavlo-sawarmoo organizaciebi da 

gaerTianebebi; socialurad daucveli ojaxebis monacemTa erTian bazaSi registrirebuli 

piri, iZulebiT gadaadgilebuli pirebi da ltolvilebi, Tu sasamarTlo dava dawyebulia 

maTi iZulebiT gadaadgilebul pirad da ltolvilad arcnobis Sesaxeb; veteranebi, 

romlebmac `omisa da SeiaraRebuli Zalebis veteranebis Sesaxeb” saqarTvelos kanonis 

moTxovnaTa dasacavad mimarTes sasamarTlos; mSobeli an arasrulwlovanis kanonieri 

warmomadgeneli, rogorc mosarCle Tu igi marTlmsajulebaSi davobs arasrulwlovnis 

uflebebis darRvevis an misTvis miyenebuli qonebrivi Tu moraluri zianis anazRaurebis 

Taobaze da a.S. 

gadaxdili saxelmwifo baJi mTlianad an nawilobriv dabrunebas eqvemdebareba saqmis 

warmoebis Sewyvetisas an sarCelis ganuxilvelad datovebisas, Tu saqme sasamarTloSi 

ganxilvas ar eqvemdebareba, agreTve, rodesac mosarCele ar icavs mocemuli kategoriis 

saqmeebisaTvis winaswari davis gadawyvetis dadgenil wess an aRiarebulia qmeduunaro 

pirad (nax.4). Tanxa gaicema erTi Tvis ganmavlobaSi im dRidan, rodesac miRebulia 

gadawyvetileba misi dabrunebis Sesaxeb [3].  

gadaxdis servisis danergvaSi did rols iTamaSebs msoflioSi udidesi eleqtro-

nuli sagadasaxado sistema „PayPal” romelic saqarTveloSi Semosvlis fazaSia da 

faqtobrivad siaxles warmoadgens. 

Paypal servisi dReisaTvis muSaobs 190 saxelmwifoSi da hyavs 164 milionze meti 

daregistrirebuli momxmarebeli. peipali muSaobs 17 erovnul valutaze.   
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nax.4. gadaxdili saxelmwifo baJis mTlianad an nawilobriv dabrunebis  

biznes-wesis diagramis fragmenti 

2002 wlidan igi aris cnobili internet auqcionis, Ebay-s mflobelobaSi. 

internetis dinamikur ganviTarebasTan erTad aucilebeli gaxda eleqtronuli komerciis 

ganviTarebac, ramac warmoSva moTxovna eleqtronuli sagadasaxado sistemis Seqmnaze, 

romelic saSualebas miscemda momxmarebels saxlidan gausvlelad ganexorcielebina 

sxvadasxva sagadasaxado operaciebi. amasTan sistema unda yofiliyo swrafi da usafrTxo.  

Paypal-is mTavari upiratesoba misi globalurobaa. meore upiratesobad iTvleba, 

siswrafe da simartive. momxmarebels ar sWirdeba yovel gadaxdaze sabanko rekvizitebis 

miTiTeba, rac sxva SemTxvevebSi did diskomforts qmnis. ubralod saWiroa mimRebis 

identifikatoris codna. yvelaze mTavaria msgavs sistemebSi, usafrTxoebis sakiTxi. 

Paypal-is registraciisas miTiTebul sabanko rekvizitebs veravin gaigebs da ver 

gamoiyenebs.  

aseve am servisSi  integrirebulia uamravi finansuri instrumenti, romelTa 

saSualebiT yvela operacia sruldeba realur fulze. Paypal-s pirdapir aqvs mimagrebuli 

plastikuri baraTi Tavis fuladi erTeuliT. igi aseve mowinavea mobiluri gadaxdebis 

teqnologiaSi, rac realobaSi sakmaod praqtikulia da daculoba aqac umaRles donezea 

realizebuli [4]. 

3. daskvna 

 
normatiul dokumentebze bazirebuli sistemebis avtomatizaciisTvis gansakuTrebiT 

moqnilia biznes-wesebis modelirebis enis gamoyeneba. igi, saSualebas iZleva detalurad 

da Sinaarsobrivad aisaxos konkretuli procesisTvis/qveprocesisTvis aucilebeli 

parametrebi da meTodebi, ris safuZvelzec TvalsaCino xdeba monacemTa bazis daproeqteba, 

samomxareblo dialoguri formebis ageba da implementacia. 
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ENGINEERING OF THE FEE PAYMENT PROCESS IN THE COURT SYSTEM  

BASED ON BUSINESS-RULES MODELING LANGUAGE 

Turkia Ekaterine, Kaliashvili David 

Georgian Technical University 

Summary 

The Article presents development and creation of business relations simplification services 

in the court system between court clerks, citizens, and institutions based on modern information 

technologies. To simplify business relationships, issues of document flow process and fee payment 

services are discussed. The court fee payment process is described. The sub-processes and 

appropriate legislations rules of this process is presented in form of business-rules modeling 

language as well. Process engineering based on business-rules modeling allows to form flexibly 

constraints, assumptions, and regulations on the system implementation stage (both database and 

user-application side). 

 

 

ПРОЕКТИРОВАНИЕ ПРОЦЕССА ОПЛАТЫ СУДЕБНОГО СБОРА   

НА БАЗЕ ЯЗЫКА МОДЕЛИРОВАНИЯ БИЗНЕС-ПРАВИЛ 

Туркия Е., Калиашвили Д. 

Грузинский технический университет 

Резюме 

Рассматриваются вопросы разработки и создания сервисов упрощения деловых 

отношений между судебной системой, гражданами и учреждениями на базе современных 

информационных технологии. Для упрощения бизнес-отношении обсуждаются вопросы 

процесса документооборота и платежа судебного сбора. Описан процесс оплаты судебного 

сбора, а также в форме языка моделирования бизнес-правил. Представлены под-процессы и 

соответствующие правовые нормы процесса оплаты судебного сбора. Проектирование 

процессов на основе языка моделирования бизнес-правил, позволяет гибкое формирование 

ограничений, допущений и нормативов на этапе реализации систем (как на стороне базы 

данных так и на стороне пользовательских приложений). 
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FRACTAL REPRESENTATION OF FLUID FLOW INTO POROUS MEDIA 

Janelidze  Dachi 

Georgian Technical University 

Summary  

In this paper fluid flow into the porous media is discussed. With conjunction of Diffusion 

equation, according to Darcy’s law and conservation of mass equation,  and Pore-Solid Fractal 

model is created new model that explains fractal look on fluid flow in porous media. The new – 

fractalization coefficient is proposed. This approach is inverse perspective of fluid flow into 

ground, where new property of homogenous liquid is got from characteristics of ground. 

Keywords: Darcy’s Law, Diffusion Equation, Pore-Solid fractal, Fractalization Coefficient. 

1. Diffusion Equation for Fluid flow in Porous Media 

Transient flow of a fluid through a porous medium is governed by a certain type of partial 

differential equation known as a diffusion equation. In order to derive this equation, we combine 

Darcy’s law, the conservation of mass equation, and an equation that describes the manner in 

which fluid is stored inside a porous rock. Let’s step by step lead ourselves to diffusion equation. 

 1.1.  Darcy’s Law 

 The basic law governing the flow of fluids through porous media is Darcy’s law, 

which was formulated by the French civil engineer Henry Darcy in 1856 on the basis of his 

experiments on vertical water filtration through sand beds. Darcy found that his data could 

be described by 

� =
���(�����)

�
                 (1) 

where: P = pressure [Pa], ��= density [kg/m3], g = gravitational acceleration [m/s2], z = vertical 

coordinate (measured downwards) [m], L = length of sample [m], Q = volumetric flowrate [m3/s], 

C = constant of proportionality [m2/Pa s], A = cross-sectional area of sample [m2]. 

Subsequent to Darcy’s initial discovery, it has been found that, all other factors 

being equal, Q is inversely proportional to the fluid viscosity, ��[Pa ��s] . It is therefore 

convenient to factor out �, and put C = k/���where k is known as the permeability, with 

dimensions [m2]. 

It is also more convenient to work with the volumetric flow per unit area, q = Q/A. 

Darcy’s law is therefore usually written as 

� =
�

�
= 	

�

�

�(�����)

�
                     (2) 

where the flux q has dimensions of [m/s]. It is perhaps easier to think of these units as 

[m3/m2s]. 
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 For transient processes in which the flux varies from point- to-point, we need a 

differential form of Darcy’s law. In the vertical direction, this equation would take the form the 

minus sign is included because the fluid flows in the direction from higher to lower potential. 

The  differential  form  of  Darcy’s  law  for  one-dimensional, horizontal flow is 

 

�� =
�

�
= 	

��

�

�(�����)

��
=

��

�

��

��
     (3) 

The permeability is a function of rock type, and also varies with stress, temperature, etc., 

but does not depend on the fluid; the effect of the fluid on the flow rate is accounted for by 

the viscosity term in eq. (4) or (5). 

Permeability has units of m2, but in petroleum engineering it is conventional to use 

„Darcy” units, defined by 1Darcy=0.987x10-12m2≈10-12m2   

 The Darcy unit is defined such that a rock having a permeability of 1 Darcy would 

transmit 1 cc of water (with viscosity 1 cP) per second, through a region of 1 sq. cm. 

cross-sectional area, if the pressure drop along the direction of flow were 1 atm per cm. 

 The numerical value of k for a given rock depends on the diameter of the pores in 

the rock, d, as well as on the degree of interconnectivity of  the  void  space.  Very  

roughly  speaking, � = ��/1000k. Typical values for unfractured rock are given in the 

following table: 

Rock Type k (Darcies) k (m2) 

coarse gravel 
10

3 
– 10

4
 10

-9 
- 10

-8
 

sands, gravels 
10

0 
– 10

3
 10

-12 
- 10

-9 

fine sand, silt 
10

-4 
- 10

0
 10

-16 
- 10

-12 

clay, shales 
10

-9 
- 10

-6
 10

-21 
- 10

-18 

limestones 
10

0 
- 10

2
 10

-12 
- 10

-10 

sandstones 
10

-5 
- 10

1
 10

-17 
- 10

-11 

weathered chalk 
10

0 
- 10

2
 10

-12 
- 10

-10 

unweathered chalk 
10

-9 
- 10

-1
 10

-21 
- 10

-13 

granite, gneiss 
10

-8 
- 10

-4
 10

-20 
- 10

-16 

 

Darcy’s law is a macroscopic law that is intended to be meaningful over regions that are 

much larger than the size of a single pore. In other words, when we talk about the permeability at 

a point “(x,y,z)” in the reservoir, we cannot be referring to the permeability at a mathematically 

infinitesimal “point”, because a given point may, for example, lie in a sand grain, not in the pore 
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space The property of permeability is in fact only defined for a porous medium, not for an 

individual pore. Hence, the permeability is a property that is in some sense “averaged out” over a 

certain region of space surrounded the mathematical point (x,y,z). This region must be large 

enough to encompass a statistically significant number of pores.  

1.2. Conservation of mass equation 

 Darcy’s law in itself does not contain sufficient information to allow us to solve 

transient (i.e., time-dependent) problems involving subsurface flow. In order to develop a 

complete governing equation that applies to transient problems, we must first derive a 

mathematical expression of the principle of conservation of mass. 

 Consider flow through a one-dimensional tube of cross-sectional area A; In particular, 

let’s focus on the region between two locations � and � + ∆�: 

 The main idea behind the application of the principle of conservation of mass is 

Flux in - Flux out = Increase in amount stored. 

 Consider the period of time between time � and time � + ∆�. The amount of fluid mass 

stored in the region is denoted by m, V is the pore volume of the rock contained in the slab 

between � and +∆� . We have the formula m = ρϕV = 	ρϕA∆x . Where  �- is porosity.  

From this the conservation of mass equation is derived: 

−A�ρq(x + ∆x)– 	ρq(x)� =
�(��)

��
�∆� .                (4) 

Here we temporarily treat ρq as a single entity. 

For one-dimensional flow, such as through a cylindrical core A is constant. So divide 

both sides by A∆x, and let ∆x → 0.  We will get the basic equation of conservation of mass 

for 1-D linear flow in a porous medium. It is exact, and applies to gases, liquids, high or low 

flowrates, etc. 

−
�(��)

��
=

�(��)

��
 .      (5) 

1.3 Diffusion Equation 

Now by Combining Darcy’s law to mass conservation equation and then using chain rule of 

differentiation we can get the following: 

	
�(��)

��
= �

��

��
+ �

��

��
= ρϕ ��

�

�

��

��
� + �

�

�

��

��
��

��

��
= ρϕ(C� + C�)

��

��
 ,       (6) 

where C� is the compressibility of the fluid, 

C���is the compressibility of the rock formation. 

 Now look at the left-hand side of eq. (5). The flux q is given by Darcy’s law eq. (3): 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

151 

 

−
�(��)

��
=

��

�
�
���

���
+ �� �

��

��
�
�

� .    (7) 

 

Now equate eqs (6) and (7): 

 

���

���
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��
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�

��
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 .    (8) 

 

Practice shows that, for liquids, the nonlinear term �� �
��

��
�
�
 in eq. (8) is small. In practice, it is 

usually neglected. So we have the one-dimensional, linear form of the diffusion equation: 

 

��

��
=

�

����

���

��� ,     (9) 

where C�	 is total compressibility - C� = C� + C�. 

 

2.  Pore-Solid Fractal Model 

 The Pore-Solid Fractal model originates from two studies. Neimark  developed the  ‘self-

similar multiscale percolation system’, a representation of a disordered, disperse medium that 

exhibits a fractal interface between solid and pore phases. Perrier Independently proposed a 

multiscale model of soil structure which combines a fractal pore number–size distribution and a 

fractal solid number–size distribution. Although these two models have been developed in 

different contexts, using slightly different definitions, and presenting different local geometrical 

shapes, they are nevertheless equivalent. 

 This homogeneous material can be identified either with the solid phase of the porous 

medium (shown in black in Fig.1) (‘pore mass fractal’), or the pore phase (shown in white in Fig.1) 

(‘solid mass fractal’). 

D is fractal dimension, d – Euclid dimension, i – number of iterations.  

Two main options have been considered in previous studies: 1. Iterations are carried out ad 

infinitum, and the fractal set of (��). � subregions vanishes. The model represents only solid in the 

so-called pore mass fractal  or only pores  in  the  solid  mass  fractal. 2. A  lower  cutoff  of  scale  

is sumed,  considering  a  finite  number  of  recursive  iterations  m.  The (��). m subregions 

created at the last iteration step  � = � m will undergo no further division and the fractal set is 

assumed to model the complementary phase: in a pore mass fractal it is associated with the pore 

phase (shown in very light gray) and in a solid mass fractal it is associated with the solid phase 

(shown in black). 
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 Following the approach of Neimark, which combines pores and solids in the model in an 

interesting symmetrical setting, we define the (1 − �). proportion of the generator as a mixture of 

pore and solid defined as follows: 

(1 − �) = (� + �) , 

 where x denotes the proportion of pore phase, y the proportion of solid phase and z 

represents the proportion of the generator where the whole shape is replicated at each step. Solids 

and pores generated at each step are kept whereas the fractal set is transformed.  

Derived from mentioned fractal dimension is : 
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� = � +
���(�����)

����
    (10) 

 

shows that for a given Euclidean dimension  d, the value of the fractal dimension D of a PSF 

model depends only on the value of parameters n, x and  y. 

The �(1 − �) subregions are divided into  �� = 4  pore subregions (white) and �� = 3	solid 

subregions (black). The fractal set (light gray). Corresponds to �� = 2 subregions where the whole 

shape is replicated at next iteration step.  

 Parameters x, y and z can be 

considered as probabilities � + � + � = 1 

and mathematical calculations can be 

done in a probabilistic way. However, 

for sake of simplicity, we will consider 

here that x, y and z are proportions and 

��,��,�� refer to the number of 

subregions of each type, to get simple 

proofs based only on counting. 

 

Since x represents the proportion of pores kept at step 1 by the generator, �� is the 

proportion of pores added in the replicates generated at step 2, and so on. Thus the porosity �� at 

step � is the following sum: 

� = � + �� + ��� + ⋯+ ����� = � ∑ �� = �(
����

���
)���

���    (11) 

From where we can get formula of porosity: 

                               � =
�

���
(1 − ��)                                   (12) 

 

The  number  of  iterations  �  increases  to  infinity,  �� → 0. Eq (12) shows that a PSF model 

exhibits a finite value of the total porosity. 

3. Fractal Representation of Permeability  

The main purpose of this paper is an attempt to represent fluid permeability in fractal terms. 

Let’s conjoin fluid diffusion equation eq. (9) and total porosity equation eq (12) by equaling 

porosities of both sides:   

�

���
(1 − ��) =

�

���
��

��

���

���                                  (13) 

In terms of experiment where fluid flux is small enough we can neglect pressure, P≈0; 

Consequently we can represent permeability as follows � =
�

���
.   

So we have:  

�

���
(1 − ��) =

�

���
                                   (14) 
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Left hand side of equation above represents fractal model of total porosity of porous media, 

while right hand side is porosity formula represented by fluid characteristics. This approach helps 

us measure fluid permeability with fractal terms e.i. experimentally if we will picture fractal 

representation of certain media and then we pour certain fluid on it so that flux is small enough 

(� → 0) and therefore P≈0. Then after selecting maximal permeability level (via microscopic 

camera) of that fluid, we will be able to link fractal measures of the media at that level at � = � 

iteration, where liquid will stop leaking into pores, to liquid characterizations and get some 

coefficient that we will call liquid fractalization coefficient for that certain liquid. 

Measuring this coefficient for other one phase transportations of liquids will give us 

systemized set of coefficients that in the future can be used as additional characteristic of liquids. 

This approach is inverse perspective of fluid flow into ground or rocks. Unlike traditional 

models where scientist first measure liquid characteristics, like viscosity or density, and then from 

this basis calculate permeability of fluid in media, by knowing this new fractalization coefficient 

we will be able to measure permeability of certain fluid into soil, clay, silt, or etc. only by knowing 

local porous media environment.  

We hope that this model, only in practically refined form, will find its ground and be useful 

for water industry, oil industry or for other fields hydrogeology. 
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forian gamtarSi siTxis filtraciis fraqtaluri  

modelireba 

daCi janeliZe  

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia forian gamtarSi erTgvarovani siTxis gadinebis modelis Seqmnis 

sakiTxi. Sedgenilia difuziis gantoleba erTfaziani gadinebisTvis darsis kanonze 

dayrdnobiT. aseve ganxilulia myar-foriani fraqtaluri modeli. am ori modelis 

SejerebiT miRebulia forian gamtarSi siTxis gadinebis fraqtaluri modeli. 

SemoTavazebulia siTxis axali maxasiaTebeli e.w. dafraqtalebis koeficienti. es midgoma 

aRwers forian gamtarSi siTxis gadinebis Sebrunebul variants, roca gamtaris Tvisebidan 

gamomdinare vadgenT erTgvarovani siTxis maxasiaTebels.  

 

ФРАКТАЛЬНОЕ МОДЕЛИРОВАНИЕ ФИЛЬТРАЦИИ ЖИДКОСТЕЙ  

В ПОРИСТЫХ СРЕДАХ 

Джанелидзе Д. 

Грузинский Технический Университет 

Резюме 

Рассматривается вопрос создания модели движения однородных житкостей в 

пористых средах. Построено уравнение диффузии для однофазового движения на основе 

закона Дарси. Рассмотрена также пористо-твердая фрактальная модель. На основе 

согласования этих моделей создана новая фрактальная модель, которая объясняет 

фильтрацию жидкостей в пористых средах. Предложена новая характеристика жидкости, 

т.н. коэффициент дефрактализации. Этот подход описывает обратный вариант движения 

жидкости в пористых средах, когда исходя из свойства среды строятся характеристики 

однородной жидкости.   
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biznes procesebis avtomatizacia SHAREPOINT DESIGNER-is  

gamoyenebiT 

nino Tofuria, maka lomiZe, nunu rafava 

saqarTvelos teqnikuri universiteti 

reziume  

Microsoft SharePoint - erT-erTi yvelaze efeqturi platformaa korporaciaSi biznes 

procesebis avtomatizaciisa da marTvisaTvis. misi saSualebebis mniSvnelovnad gafarToeba 

SesaZlebelia iseTi vizualuri dizaineris instrumentiT, rogoricaa Microsoft SharePoint 

Designer. statiaSi ganxilulia biznesprocesis `Svebulebis moTxovna" avtomatizaciis 

etapebi Ms SharePoint Designer-is bazaze. SemuSavebulia am biznesprocesis Sesabamisi ER-

modeli, gamomavali forma, etapobrivadaa ganxiluli cvladebis Sevsebis scenari. 

sakvanZo sityvebi: SromiTi procesebi. biznes procesebi. avtomatizacia. korporati-

uli Rrubeli. 

1. Sesavali 

Microsoft SharePoint aris korporatiuli aplikaciebis integrirebuli paketi, 

romelic gankuTvnilia korporaciaSi TanamSromelTa erToblivi muSaobisTvis, sadac 

aqcenti gamaxvilebulia e.w. `Rrubelze” da mobilobaze.  paketSi Cadebulia SromiTi 

procesebis avtomatizaciis xuTi Sabloni (Approval, Three-State, Collect feedback, Collect 

signature, Disposition approval), romelTa saSualebiT SesaZlebelia sxvadasxva saxis biznes 

procesebis avtomatizacia. Tumca biznes procesebis 

avtomtizacia Sablonebis bazaze yovelTvis ar aris 

sakmarisi. rTuli biznes-procesebis avtomatizacia 

SesaZlebelia  SharePoint Designer-is saSulebiT, romlSic 

SromiTi procesebis avtomatizaciisaTvis gaTvaliswine-

bulia Semdegi komponentebi (nax.1): 

nax.1 

 siebis samuSao procesebi (List Workflow)- maT aseve uwodeben kontentis samuSao 

procesebs. maT iyeneben iseTi davalebebis avtomatizaciisTvis, romlebic dakavSirebulia 

siebSi an biblioTekebSi Senaxuli dokumentebisaTvis.  

 saitis samuSao procesebi (Site Workflow) - es samuSao procesebi ar aris 

damokidebuli SharePoint-is obieqtebze, maTi gaSveba xdeba xeliT saitis doneze. 

 mravaljeradi samuSao procesebi (Reuseable Workflow) - saSualebas gvaZlevs 

SevqmnaT mravaljeradi gamoyenebis samuSao procesebi. maTi gamoqveyneba SesaZlebelia 

globalur katalogSi, ris Semdegac isini miRwevadia saitis yoveli koleqciisTvis da 

mas xedavs yvela momxmarebeli. 

ganvixiloT  biznes-procesi „Svebulebis moTxovna“, romelic erT-erTi yvelaze 

xSirad gamosayenebeli biznes-procesia. me-2 naxazze mocemulia misi konceptualuri 

modeli ER-diagramis saxiT. 

etapi I -  aRvweroT Sesasrulebeli samuSaoebis scenari: 

1. gadaeces  es davaleba pirovnebas (magaliTad, ganyofilebis ufrosi) vinc 

gaecnoba moTxovnas da daeTanxmeba an uaryofs mas; 
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 nax.2. ER-modeli   

2. dadebiTi pasuxis SemTxvevaSi i-meili, sadac miTiTebulia moTxovnis detalebi 

gaegzavnos HR; 

3. personas, vinc moiTxova Svebuleba, gaegzavnos dadebiTi teqstis mqone 

Setyobineba; 

4. Svebulebis aRricxvis JurnalSi  daematos Canaweri gacdenili dReebisa da 

TariRebis Sesaxeb; 

5. Tu „Svebulebis moTxovna“ uaryofilia, gaegzavnos Sesabamisi Setyobineba am 

pirovnebas. 

etapi II - SevqmnaT sia  (custom list) - „Svebulebis moTxovna“, romelsac eqneba 

Semdegi svetebi. 

 

 

etapi III  - SevqmnaT axali SromiTi procesi, brZanebiT File  New Workflow. 

I-biji: davarqvaT saxeli davalebas, romelic gadaecema ganyofilebis ufross 

(Supervisor); 

II-biji: rodesac TanamSromeli daafiqsirebs Svebulebis moTxovnas, es davaleba unda 

gadaeces ganyofilebis ufross (Supervisor), romelic daadasturebs an uaryofs mas. 

SevqmnaT forma, sadac ganyofilebis ufross eqneba amorCevis da komentaris miTiTebis 

saSualeba (nax.3). 

 
nax.3. Sesavsebi forma 

avirCioT brZaaneba Actions  Collect Data from a User. saWiroa saTiTod ganvsazRvroT 

Data, User, Variable cvldebis mniSvnelobebi (nax.4). 

Username – Person or Groups 

Full Name – Single line of text 

Department – Choice  

Type of leave –  Choice 

Begin Date – Date and Time 

End Date – Date and Time 

Employee Comments – Multiple lines of text 

Supervisor – Person or Groups 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

158 

 

 
nax.4. SromiTi procesis Cawera 

 cvladi Data 

avirCioT cvladi Data. ekranze gamoCndeba ostati. davaWiroT Rilakze Add, raTa 

davamatoT miReba/uaryofa (Approve/Rejected) da komentari (Сomments). SevqmnaT es velebi 

(nax.5). 

 

nax.5.  formis Sevsebis procesi 

 

 cvladi User 

am etapze unda gavarkvioT vin aris ganyofilebis ufrosi (Supervisor) anu unda 

vuTxraT SromiT process, rom moagrovos monacemebi im pirovnebisagan, visi saxelic 

iqneba miTiTebuli am velSi. 

avirCioT veli `the user”, avirCioT `Workflow Lookup”, ekranze gamoCndeba ostati, 

avirCioT Rilaki Add . SevavsoT Review Vacation Request  cvladi (nax.6). 

 

 

nax.6. Review Vacation Request cvladis Sevsebis procesi 

SevavsoT Supervisor cvladi (nax.7) 
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nax.7. Supervisor cvladis Sevsebis procesi 

 

cvladi to collect 

Cven SevqmeniT davaleba ganyofilebis ufrosisaTvis, romelic eTanxmeba an uaryofs 

Svebulebis moTxovnas. vinaidan Cven dagvWirdeba am davalebis Sedegis gamoyeneba, saWiroa 

SevinaxoT Cvens mier Seqmnili davalebis ID. SevinaxoT igi axal cvladSi, saxelad 

VacationRequestTaskID. 

davaWiroT Variable links da avirCioT Create a new variable, mivaniWoT saxeli  

 

nax.8. Collect cvladis Sevsebis procesi 

VacationRequestTaskID da Type velSi avirCioT List Item ID. 

amgvarad „Collect data from a user”-sTvis pirveli moqmedeba dasrulebulia. axla 

gvWirdeba SevinaxoT is informacia, romelic SevagroveT ganyofilebis ufrosisagan: 

kerZod, moTxovna miRebulia Tu uaryofili. analogiurad xdeba informaciis Senaxva 

cvladebSi Set Workflow Variable da Vacation Approved. igive unda gavakeToT 

komentarisTvis. dasrulebul biznes process eqneba me-9-e naxazze naCvenebi saxe. 

 

nax.9. biznesprocesi dasrulebuli saxiT 

SromiTi procesi Svebulebis moTxovna mzad aris dasatestad.  
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AUTOMATING BUSINESS PROCESSES ON THE BASES OF  

SHAREPOINT DESIGNER 

 Topuria Nino, Lomidze Maka, Rapava Nunu 

Georgian Technical University 

Summary  

Microsoft SharePoint - one of the most effective platforms for automating and managing 

business processes across the enterprise. An additional automation of business processes will 

significantly expand the its capabilities. The most convenient and effective tools such visual 

designers is Microsoft Share Point Designer. The article considers the steps of business process 

automation of "Holiday Request ". Designed corresponding ER-model, output form, shows a 

scenario of filling variables. 

 

 

АВТОМАТИЗИРОВАННОЕ БИЗНЕС-ПРОЦЕССОВ НА БАЗЕ   

SHAREPOINT DESIGNER  

Топурия Н., Ломидзе М., Рапава Н. 

Грузинский Технический Университет 

Резюме 

Microsoft SharePoint – одна из наиболее эффективных платформ для автоматизации и 

управления бизнес-процессами на предприятии. Значительно расширить ее возможности 

позволяет дополнительная система – визуальный дизайнер Microsoft SharePoint Designer. В 

статье рассматриваются этапы автоматизации бизнес-процесса “Запрос отпуска” на базе Ms 

SharePoint Designer. Разработана соответствующая – ER-модель, выходная форма, поэтапно 

показан сценарий заполнения переменных. 
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sakontrolo nimuSis momzadeba  

laboratoriaTaSorisi gamocdebis Casatareblad 

nodar abelaSvili1, nika abelaSvili2 

1 - saqarTvelos teqnikuri universiteti,  

2- avstriuli sainJinro sakonsultacio biuro `Ingerieure Gmbh” 

reziume 

ganixileba laboratoriaTaSorisi gamocdebis Catarebisas sakontrolo nimuSis 

klevis meTodika gazomvis Sedegebis ganmeorebadobis kriteriumis gansazRvrisa da misi 

fizikuri mniSvnelobis dasadgenad monawile laboratoriebisaTvis kvalifikaciis 

Semowmebisas Sesabamisobis SefasebisTvis. laboratoriaTaSorisi gamocdebis Catarebisas 

maTi urTierTSesabamiobis dadgena gamocdis Sedegebis dispersiebisa da dakvirvebaTa 

Sedegebis saSualo ariTmetikulebs Soris gansxvavebisa da, Sesabamisad,  maTi 

erTgvarovnebis dadgenis gziT xorcieldeba, sadac pirsonis kriteriumTan erTad 

SesaZlebelia stiudentis kriteriumis gamoyenebac. 

sakvanZo sityvebi: laboratoriaTaSorisi gamocdebi. aRwarmoebadobis piroba. 

ganmeorebadobis piroba. Sefasebis kriteriumi. dispersia. saSualo ariTmetikuli. 

1. Sesavali 

evrokavSirsa da saqarTvelos Soris asocirebis Sesaxeb SeTanxmebis mesame Tavi 

eTmoba saerTaSoriso vaWrobaSi teqnikuri barierebis aRmofxvris TvalsazrisiT  

sakanonmdeblo metrologiis, standartizaciis, akreditaciisa da Sesabamisobis Sefasebis 

sakiTxebs, rac aRniSnul sferoebSi ormxrivi Sexedulebebisa da midgomebis daaxloebas 

gulisxmobs, maT Soris akreditirebuli sagamocdo laboratoriaTaSorisi gamocdebis 

(lSg) Catarebis oganizebisas. 

erTi da igive sferos sxvadasxva laboratoriebis gazomvis SedegebSi gamoyenebul 

sazom sakontrolo saSualebebis maxasiaTeblebis arastabilobis gamo SesaZlebelia 

gazomvis SedegebSi garkveuli saxis gabnevebi arsebobdes. gabnevis maxasiaTeblebis 

erTgvarovnebisa da maTi dasaSvebobis kriteriumebis  dadgena lSg-is Catarebis ZiriTadi 

mizania. 

2. ZiriTadi nawili 

 

mocemuli meTodika iTvaliswinebs  misaRebadobis ori kriteriumis gansazRvras, 

romlebic ganpirobebulia mocemuli meTodikis damuSavebisas ganmeoradobis ur da 

aRwarmoebadobis standartuli ganusazRvrelobis uR kriteriumebis gamoyenebiT. 

aRwarmoebadobis piroba ganisazRvreba gamocdis SedegebiT, romelic miiReba erTi da 

imave meTodiT, identur gamosacdel obieqtebze, sxvadasxva laboratoriaSi, sxvadasxva 

operatoris mier, sxvadasxva aRWurvilobis gamoyenebisas. 

ganmeorebadobis piroba ganisazRvreba damoukidebeli gamocdis SedegebiT, romelic  

miiReba erTi da imave meTodiT, identur gamosacdel obieqtebze, erTi da imave 

laboratoriaSi, erTi da imave operatoris mier, erTi da imave aRWurvilobis 

gamoyenebisas, drois mcire monakveTSi. 
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ganmcxadebeli (lSg-s monawile) sagamocdo laboratoriis Siga preciziuloba 

mowmdeba misi ganmeorebadobis jamuri standartuli ganusazRvrelobis uΣrgan. SedarebiT  

sabaziso (provaideri) laboratoriis jamur standartul ganusazRvrelobasTan uΣrbaz.  

misaRebadobis kriteriumis gaTvaliswinebiT [1], romelic gamoiTvleba formuliT: 

 

���გან.
�

���ბაზ.
� ≤

�(���)
� (�)

�
 

sadac: 

χ2
(1-α) (ν)  aris  χ2  ganawilebis  (1-α) kvintili  ν=n-1  Tavisuflebis xarisxisaTvis; 

n - gazomvebis raodenobaa. mniSvnelovnebis done miviRoT α=0,05. 

aseTi Sedarebis Catareba SesaZlebelia, rodesac sabazo da gamosacdeli laborato-

riebi aRwarmoebis eqsperimentSi moixmars erTi da imave tipis sazom aparaturas, 

romelTa metrologiuri maxasiaTeblebi sakmaod axlosaa erTmaneTTan. realurad 

praqtikaSi sxvadasxva sagamcdo laboratoriebis mier wamoyenebuli sazomi sSualebebis 

metrologiuri maxasiaTeblebi SesaZlebelia ramdenadme gansxvavdebodes erTmaneTsgan. 

amitom mizanSewonilia laboratoriebs Soris Sedegebis Sedareba moxdes gasazomi sididis 

Sesabamisi ganusazRvrelobebisa da saSualo ariTmetikulebis Sedarebis Sefasebis gziT  

stiudentis kriteriumis gamoyenebiT. 

����გან − ���ბაზ.�≤ �(���)(�)∙���ბაზ  

ganmcxadebeli da sabazo laboratoriebis gasazomi sididis saSualo ariTmeti-

kulebs ��გან. ,    ��ბაზ. adareben qvemoT mocemuli saxiT moyvanil misaRebadobis kriteriumis 

mixedviT 

���გან. −    ��ბაზ.�≤ �(���)(�)∙���ბაზ 

sadac �(���)(�) - stiudentis koeficientia mocemuli sandoobis donisa da  � = � − 1 

Tavisuflebis xarisxisaTvis. 

mocemuli meTodikis mixedviT gaweril procedurebSi  n=10  da  α=0,05. 

stiudentis ganawilebis gamoyenebiT miRebuli moyvanili kriteriumis pirobebis 

dakmayofileba faqtobrivad niSnavs, rom ganmcxadebeli laboratoriis mier miRebuli 

gazomvis Sedegebi moTavsebulia sabazo laboratoriis mier miRebuli gazomvis Sedegebis 

ndobis intervalis 95%-ian sazRvrebSi. 

provaideri laboratoriis mier lSg-s sakontrolo nimuSis momzadeba dakavSi-

rebulia zemoT aRniSnul kriteriumebis eqsperimentul gansazRvrasTan, romelic 

iTvaliswinebs kontrolis obieqtis saZiebeli parametris aTjeradi dakvirvebis Sedegebis 

mixedviT gazomvis mniSvnelobis povnas. amasTan gazomvis Sedegebis sizustesTan erTad 

mniSvnelvania daculi iqnas kontrolis obieqtis SerCevis ZiriTadi kriteriumi misi 

parametrebis stabiloba da aucilebeli samuSao vadis ganmavlobaSi maTi ganmeorebadoba, 

maT Soris Sesabamisi pirobebis dacviT nebismieri saxis transportiT gadaadgilebis 

Semdeg.  

dakvirvebaTa Sedegebis mixedviT napovni gazomvis Sedegis mniSvnelobebiT 

gamoiTvleba dakvirvebaTa Sedegebis dispersiebi da Semowmdeba dakvirvebaTa jgufebis 
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dispersiebis erTgvarovneba fiSeris kriteriumis saSualebiT [1]. maTi erTgvarovnebis 

SemTxvevaSi gamoiTvleba gazomvis Sedegebis dispersia da misi jamuri standartuli 

ganusazRvreloba ���ბაზ. - sabazo laboratoriis sakontrolo nimuSis jamuri 

standartuli ganusazRvreloba, romelic ganmcxadebeli laboratoriis mier miRebul 

���გან  mniSvnelobas Sedardeba.  

sakontrolo nimuSi 10 kv-mde simZlavris eleqtroaparaturis damcavi damwevis 

konturis imitirebul winaRobas warmoadgens. 

sakontrolo nimuSis gamokvleva ganmeorebadobis pirobis Sesamowmeblad 

mimdinareobda National Instruments  firmis ELVIS-2 sazomi kompleqsis saSualebiT, sadac 

eqsperimenti tardeboda dakvirvebaTa 10 SedegisaTvis (monacemebis i, simravle) da 

paraleruli gamocdebis 10 erTeulisaTvis (monacemebis j simravle). gamocdis Sedegebi 

mocemulia №1 cxrilSi. 

gamocdis Sedegebi                              cxr.1 

  eqsperi-  

    menti 

          j 

 

dakvir-     

veba  i 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

 

8 

 

9 

 

10 

1 4,596 4,606 4,604 4,600 4,601 4,608 4,604 4,602 4,604 4,601 

2 4,595 4,608 4,604 4,599 4,600 4,608 4,605 4,602 4,604 4,601 

3 4,595 4,610 4,603 4,599 4,600 4,608 4,604 4,602 4,603 4,600 

4 4,594 4,610 4,603 4,599 4,600 4,607 4,605 4,602 4,604 4,601 

5 4,594 4,610 4,603 4,599 4,600 4,608 4,604 4,601 4,603 4,601 

6 4,595 4,610 4,603 4,599 4,599 4,607 4,604 4,602 4,603 4,601 

7 4,594 4,612 4,603 4,599 4,599 4,607 4,604 4,601 4,603 4,601 

8 4,594 4,612 4,603 4,599 4,600 4,607 4,603 4,602 4,603 4,601 

9 4,595 4,613 4,603 4,599 4,600 4,607 4,604 4,602 4,603 4,601 

10 4,594 4,613 4,603 4,599 4,600 4,607 4,604 4,601 4,603 4,601 

gazomvis 

Sedegi 

��� =  

4,5946 

��� =  

4,6104 

��� =  

4,6032 

��� =  

4,599

1 

��� =  

4,5999 

��� =  

4,6074 

��� =  

4,6041 

��� =  

4,6017 

��� =  

4,6034 

���� =  

4,601 

A ტიპის 

განუსა 

ზღვრე 

ლობა 

0,0002

21 

0,0007

02 

0,0001

33 

0,000

01 

0,0001

79 

0,0001

67 

0,0001

79 

0,0001

59 

0,0001

63 

0,0001

49 

დისპერსია

  ��
� 

4,88∙

10�� 

49,3∙

10�� 

1,76∙

10�� 

0,01∙

10�� 

3,2∙

10�� 

2,78∙

10�� 

3,2∙

10�� 

2,5∙

10�� 

2,65∙

10�� 

2,22∙

10�� 

 

 miRebul Sedegebs Soris yvelaze didi mniSvneloba gavyoT yvela dispersiis jamis 

mniSvnelobaze. 

� =
����
�

∑ ��
���

���

=
49,3 ∙10��

72,5 ∙10��
= 0,68 ∙10�� 
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miRebuli mniSvneloba SevadaroT cxrilur mniSvnelobas [1] paraleruli eqsperi-

mentebis 10 jgufisa  da dakvirvebaTa erTiT naklebi (n-1) raodenobisaTvis G�ცხ=0,2439, 

romelic bevrad metia saangariSo mniSvnelobaze, rac miuTiTebs, rom gansaxilvel 

jgufTa dispersiebi arsebiTad ar gansxvavdeba erTmaneTisagan anu erTgvarovania da 

monacemTa gaerTianeba SesaZlebelia [3].  

 

2.2. dakvirvebaTa ramdenime jgufis saSualo ariTmetikulebis 

gansxvavebis arsebiTobis Semowmeba 

 

dakvirvebaTa ramodenime jgufis saSualo ariTmetikulebis gansxvavebis arsebiTobis 

Sesamowmeblad gamoiyeneba fiSeris kriteriumi, moyvanili gaangariSebis algoriTmis 

mixedviT,  rac cx.1-Si moyvanili mniSvnelobebisaTvis mogvcems:  

 TiToeuli jgufis saSualo ariTmetikulebi ��� ; 

 

��� ��� ��� ��� ��� ��� ��� ��� ��� ���� 

4,5946 4,6104 4,6032 4,5991 4,5999 4,6074 4,6041 4,6017 4,6034 4,601 

 

 erToblivi saSualo 

�� =
1

�
� ��

�

���
��� = 4,602 

sadac � dakvirvebaTa saerTo raodenobaa yvela jgufSi: 

� = �� + �� + ⋯+ ��=100 

 jgufTaSorisi dispersia �∑�
�  

�∑�
� =

1

� − 1
� ��(�� − ��)� = 1,96∙10��

�

���
 

 jgufebis SigniT dispersiebis gasaSualebuli mniSvneloba �∑̅�
�   

�∑̅�
� =

1

� − �
� � ���� − ����

�
= 2,813 ∙10��

��

���

�

���
 

- ganisazRvreba fiSeris kriteriumis saangariSo mniSvneloba 

� =
�∑�
�

�∑̅�
�� = 1,96∙10��

2,813 ∙10��
� = 696,765 

 romelic Seedareba Sesabamis kritikul mniSvnelobebs.  

 zeda kritikuli mniSvneloba �ზ  SeirCeva fiSeris cxrilis L-1 svetisa da N-LL  

striqonis gadakveTaze da  ≈ 2. 

 qveda kritikuli mniSvneloba  �ქ  =
1
�ზ  
� ≈ 0,5.  

Tu saangariSo mniSvneloba aRmoCndeba zeda da qveda kritikul mniSvnelobebs Soris 

iTvleba, rom gansaxilveli jgufTa saSualo ariTmetikulebis gansxvaveba ara arsebiTi.  

Cveni SemTxvevisTvis:  
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�ქ ≤
�∑�
�

�∑̅�
�� ≤ �ზ 

saangariSo mniSvneloba ar aRmoCnda zeda da qveda kritikul mniSvnelobebs Soris  e.i. 

saSualo ariTmetikulebis gansxvavebis arsebiTobis Semowmebis Sedegi aRmoCnda ara-

erTgvarovani, amitom unda davadginoT jgufidan jgufze gadasvlisas saSualo 

ariTmetikulebis wanacvlebis xasiaTi. wanacvleba SeiZleba iyos monotonurad zrdadi an 

klebadi an icvlebodes SemTxveviTi xasiaTiT. wanacvlebis xasiaTis dadgena warmoebs abes 

kriteriumiT, romlis realizaciis algoriTms Semdegi saxe aqvs: 

 zemoT miRebuli jgufebis saSualo ariTmetikulebis ���,���,   .  .  . ���  saSualebiT 

gamoviTvaloT mezobeli jgufebis saSualo ariTmetikulebis sxvaobebi, romelic 

mocemula me-2 cxrilSi.                                    

  ცxრ.2 

mezobeli jgufebi jgufebs Soris sxvaoba mniSvneloba 

�� ��� − ��� 0,0158 

�� ��� − ��� 0,0072 

�� ��� − ��� -0,0041 

�� ��� − ��� 0,0008 

�� ��� − ��� 0,0075 

�� ��� − ��� -0,0033 

�� ��� − ��� -0,0024 

�� ��� − ��� 0,0017 

�� ���� − ��� -0,0024 

 

 Semdeg gamoiTvleba ori dispresia: 

��
� =

1

2(� − 1)
� ��

� = 2,22
���

���
∙10�� 

���
� =

�

���
∑ (��� − ��)� = 1,93�
��� ∙10��. 

 abes kriteriumis saangariSo mniSvneloba 

� =
��
�

���
�� = 1,15 

miRebuli mniSvneloba Seedareba abes kriteriumis cxrilur kritikul mniSvnelobas 

da Tu saangariSo mniSvneloba aRemateba cxrilurs � > �ცხ. , maSin jgufebis saSualo 

ariTmetikulebis wanacvlebas SemTxveviTi xasiaTi gaaCnia, xolo Tu � ≤ �ცხ.  maSin 

jgufebis saSualo ariTmetikulebis wanacvleba sistematuri xasiaTisaa. vinaidan gvaqvs 

paralerul dakvirvebaTa 10 jgufi (L=10), amitom misi cxriluri mniSvneloba �ცხ. =  

0,5311, q=0,05 mniSvnelobaTa donisaTvis, rac naklebia mis saangariSo mniSvnelobaze  

�=1,15, e.i. jgufebis saSualo ariTmetikulebis wanacvlebas SemTxveviTi xasiaTi gaaCnia. 

radgan abes kriteriumis mixedviT saSualo ariTmetikulebis wanacvlebas 

SemTxveviTi xasiaTi aqvs, amitom dakvirvebaTa Sedegebis gaerTianeba  unda movaxdinoT 
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iseve, rogorc monacemebisa, rodesac dispersiebi erTgvarovania, xolo saSualo 

ariTmetikulebi arsebiTad gansxvavdeba erTmaneTisagan [3].  

dakvirvebaTa Sedegebis gaerTianebuli maxasiaTebelebi - erToblivi saSualo �� da 

erToblivi saSualos dispersia  ���
�   gamoiTvleba  Semdegi formulebiT: 

 

��  =
∑ �����
�
���

�
= 4,6025                                                                    (1) 

���
� =

�

�(���)
�∑ (�� − 1)��

��
��� + ∑ ��(��� − ��)��

��� � = 1,75 ∙10��                              (2) 

 

romelTa ricxviTi mniSvnelobebi miRebulia adre gamoTvlilis gaTvaliswinebiT.  

miRebuli Sedegi gazomvis ganusazRvrelobis Sefasebis kriteriumebis gaTvaliswi-

nebiT warmoadgens Catarebuli eqsperimentuli kvlevis A tipis standartul 

ganusazRvrelobas anu sakontrolo nimuSis ganmeorebadobis eqsperimentSi miRebul jamur 

standartul ganusazRvrelobas [4] , romelic 

 

���გან. = ����
� = �1,75∙10�� = 4,19∙10�� � . 

 

Sesabamisad sakontrolo nimuSis winaRoba Caiwereba 

�საკ. = 4,6025± 4,19∙10��� 

sakontrolo nimuSis saZiebeli parametris mRebul mniSvnelobas Seedareba 

laboratoriaTaSors gamocdebSi monawile laboratoriebis gazomvis Sedegebi. 

sakontrolo nimuSis napovn mniSvnelobasTan miaxloebis xarisxis mixedviT msjeloben 

monawile laboratoriebis gazomvis Sedegebis kompetenciaze. 

 

3. daskvna 

 

laboratoriaTaSorisi gamocdebis (lSg) Catarebis aucilebloba, romelic 

evrokavSirsa da saqarTvelos Soris asocirebis Sesaxeb SeTanxmebis mixedviT 

akreditebul sagamocdo laboratoriebis monacemTa urTierTSesatyvisobasa da  

daaxloebas gulisxmobs mniSvnelovnadaa ganpirobebuli  provaideris mier momzadebuli  

sakontrolo nimuSis sakvlevi parametris gazomvis Sedegis  ganmeorbadobisa da 

aRwarmoebadobis unaris gansazRvris meTodisa da midgomebisagan, rac saboloo jamSi 

monawile lboratoriebis kvalifikaciisa da kompetenturobis Sefasebis safuZvelia. 
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PRODUCTION OF THE MONITORING SAMPLES FOR INTERLABORATORY  

TESTS 

Abelashvili Nodar1, Abelashvili Nika2 

1- Georgian Technical University, 

2 - Austrian Engineering Advisory Bury "Ingerieure Gmbh" 

Summary 

In the work the technique of research control sample during laboratory trials to establish 

criteria for the frequency and its physical values laboratory Parties in proficiency testing 

conformity assessment. During the inter-laboratory tests to establish their mutual compliance by 

finding the difference between the average and variance in the results of observations of 

arithmetic, where, together with Pearson’s criteria can be used and Student's criteria too. 

 

 

ИЗГОТОВЛЕНИЕ КОНТРОЛЬНОГО  ОБРАЗЦА ДЛЯ ПРОВЕДЕНИЯ 

 МЕЖ-ЛАБОРАТОРНЫХ ИСПЫТАНИЙ 

Абелашвили Нодар1,  Абелашвили Ника2  

1- Грузинский Технический Университет, 

2- Австрийское Инженерное Консультативное Бьюро “Ingerieure Gmbh”    

Резюме 

Pассматривается методика исследования контрольного образца при проведении 

межлабораторных испытаний для установления критериев повторяемости и физического 

значения результатов измерения  при проверке оценки соответствия квалификации для 

участников. При проведении межлабораторных испытаний установление их взаимного 

соответствия осуществляется путем нахождения отличий между дисперсиями и средними 

арифметическими в результатах наблюдения, где совместно с критерием Пирсона можно 

использовать и критерии Стьюдента. 
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sainformacio sazogadoeba da kiberusafrTxoeba 

daviT burWulaZe, giorgi maisuraZe, Tamar qitiaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia 21–e saukuneSi sazogadoebis informatizaciasTan dakavSirebuli 

mdgomareoba da problemebi, informaciis gavrcelebis meTodebi da informaciis, rogorc 

Taviseburi iaraRis gamoyenebis SesaZleblobis arseboba. axsnilia Tu ramdenad did 

saSiSroebas warmoadgens raime konkretuli informaciis gaJonvis movlena da misi 

arasasurvel xelSi moxvedra. gamomdinare aqedan, cxadad aris naCvenebi, Tu ramdenad 

mniSvnelovania dResdReobiT informaciis dacva, raTa Tavidan iqnas acilebuli misi 

dakargva da amis Sedegad gamowveuli problemebic. statiaSi xazgasmulia 

kiberusafrTxoebis mniSvneloba, sainformacio sazogadoebis roli mTlianad da 

saxelmwifoebisTvis.   

sakvanZo sityvebi: informacia. informatizacia. sainformacio sazogadoeba. 

kiberusafrTxoeba.  

1. Sesavali 

warmodgenil naSromSi gansakuTrebuli yuradReba aqvs daTmobili informaciis 

dacvis da kiberusafrTxoebis uzrunvelyofis mniSvnelobas, ra rols asrulebs 

informacia mTlianad sazogadoebisaTvis da agreTve saxelmwifosTvisac, maT Soris 

saqarTvelos farglebSic da mis gareT. obieqturad aris gaanalizebuli da gansazRvruli 

TiToeuli sakiTxi, srulfasovnadaa gadmocemuli dRevandeli mdgomareoba aRniSnul 

sferoSi, Tavisi problemebiT da upiratesobebiT. 

2. ZiriTadi nawili 

informaciis cneba dResdReobiT gamoiyeneba sakmaod farTod da mravalmxrivad. didi 

informaciuli nakadebi moedineba da brunavs adamianebis irgvliv. SeiZleba iTqvas, rom 21-

e saukune aris informaciaze ukanono `nadirobis” borotmoqmedeba, amdenad warmoiSva 

informaciis dacvis aucileblobac.  

sazRvargareTis gamocdileba gviCvenebs, rom am tendenciasTan sabrZolvelad saWiroa 

informaciuli resursebis dacvis procesis mizanmimarTuli organizacia  [1]. masSi 

aqtiurad unda monawileobdnen profesionali specialistebi, administracia, 

TanamSromlebi da momxmareblebi, rac aamaRlebs problemis gadawyvetis organizaciul 

mxares. 

informaciuli usafrTxoeba, iseve rogorc informaciis dacva, kompleqsuri da 

rTuli amocanaa. igi mimarTulia usafrTxoebis uzrunvelyofisa da specialuri 

usafrTxoebis sistemis danergvisaken [2]. informaciis dacva mTeli rigi kompaniebisaTvis 

sakmaod problemuri sakiTxia da moicavs araerT amocanas. informaciis dacva unda moxdes 
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yvela im Semotevebisagan, romelsac e.w. ` Adversaries” gviwyoben, eseni SeiZleba iyos 

Semdegi jgufis warmomadgenlebi: Terrorist, Criminals, Hackers, Government  da a.S. [3] 

sainformacio sazogadoebis Seqmna globaluri procesia. adamianis saarsebo garemoSi 

sainformacio sivrce yvelgan wamyvan adgils ikavebs. am sivrceSi CarTvis, Tanamedrove 

infokomunikaciebis, sainformacio produqtebis warmoeba-moxmarebis gareSe, araTu ramis 

gakeTeba, aramed ukve warmoebuli saqonlis moxmarebac ki ufro da ufro rTuldeba, 

xSirad ki sulac SeuZlebeli xdeba. 

me-20 saukunis bolos momxdarma sainformacio teqnologiurma revoluciam 

dRevandeli samyaro udidesi socialuri gardaqmnebis winaSe daayena. aseTi cvlilebebi 

Seuqcevadia da sayovelTao.  

globalur qsels - internets bevr sikeTesTan erTad gaaCnia uaryofiTi mxareebi, 

romlebsac internet momxmareblebi nakleb yuradRebas uTmoben. Tumca internet 

safrTxeebs SeuZlia seriozuli ziani miayenos rogorc konkretul pirovnebas, aseve 

adamianTa jgufs, organizacias, dawesebulebas an mTlianad qveyanas. 

sainformacio teqnologiebis revoluciis erT-erTi mTavari Sedegi globaluri 

sainformacio sivrcis Seqmnaa, romelSic sruliad axali tipis, sainformacio 

urTierTqmedebebze damokidebuli socialur-politikuri, ekonomikuri da kulturuli 

kavSir-urTierTobebi yalibdeba. axali urTierTobani civilizaciis axali etapis - 

sainformacio sazogadoebis Seqmnas moaswavebs.  

msoflio mravalferovnebisa da ganviTrebis uTanabrobis miuxedavad, globaluri 

sainformacio sivrcis SeqmnasTan dakavSirebuli yovlismomcveli cvlilebebi nebismieri 

pirovnebis, socialuri jgufis, erisa da saxelmwifos cxovrebaSi did mniSvnelobas iZens. 

msoflio ganviTarebis umTavresi tendecia - sainformacio sazogadoebis Seqmna - 

cvlis ganviTarebuli qveynebis strategiul miznebsa da amocanebs. maT Soris 

saqarTvelosTvisac arsebobs alternativa: Tavisufali erovnuli ganviTarebis 

perspeqtivis uzrunvelyofa, anda gaqroba. globalur sainformacio sazogadoebaSi 

Sesabijeblad kari yvelasTvis Riaa da ar arsebobs aranairi diskriminacia, magram 

aucilebelia rogorc teqnikur-teqnologiuri, agreTve Sesabamisi socialuri Sinaarsis 

mqone aRWurviloba, aseve iseTi socialuri garemo, sadac uzrunvelyofilia maTi 

Tavisufali, efeqtiani, SemoqmedebiTi da erovnuli interesebis Sesabamisi gamoyeneba. 

qveynis warmatebuli aRmSeneblobisaTvis sasicocxlo mniSvnelobisaa sainformacio 

sazogadoebis Seqmnis pirobaTa uzrunvelyofis politikuri, socialur-ekonomikuri da 

teqnologiuri amocanebi. sainformacio sazogadoebis Camoyalibeba, informatizacia saerTo 

erovnuli amocana da problemaa, mis gadawyvetaSi aqtiurad unda monawileobdes qveynis 

samewarmeo seqtori, sazogadoebrivi, arasamTavrobo organizaciebi da gansakuTrebuli 

unda iyos saxelmwifosa da adgilobrivi TviTmmarTvelobis organoebis roli.  



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

170 

 

sazogadoebrivad aucilebeli sawarmoo, moxmarebisa Tu dagrovebis sxvadasxva 

resursebis Seqmna-ganawilebis da marTvis Tanamedrove teqnologiebi warmoudgenelia 

intensiur sainformacio urTierTqmedebaTa gareSe (proeqti TviTmmarTvelobis erTeulis 

informatizaciis koncefcia).  

globaluri sainformacio sivrceSi sainformacio urTierTqmedebaTa mzardi 

mniSvnelobis gamo pirovnebis, sazogadoebisa da saxelmwifos Tanamedrove ganviTarebis 

sainformacio garemoze damokidebuloba sul ufro mzardi da yovlismomcveli xdeba [2]. 

iseve, rogorc industriul epoqaSi rkinigza mogvevlina komunikaciis axal 

saSualebad, aseT saSualebas sainformacio xanaSi warmoadgens internetis qseli. is xels 

uwyobs partniorebTan axali urTierTobebis Camoyalibebas, Semosavlis axali wyaroebis 

Seqmnas, xarjebis Semcirebas. xalxi Tavisi mTavrobisagan elis saxelmwifo momsaxurebis 

xarisxis gaumjobesebas, efeqtianobis zrdas da xarjebis Semcirebas. 

sainformacio sazogadoebis Camoyalibeba bevr organizacias ubiZgebs eleqtronuli 

mTavrobis koncefciis gaTavisebisaken. am koncefciis mizania: 

a) mosaxeleobas SesTavazos integrirebuli momsaxureba internetis qseliT [4]; 

b) aRmofxvras sainformacio uTanasworoba; 

g) uzrunvelyos moqalaqisaTvis mTeli cxovrebis ganmavlobaSi swavlebis saSualeba; 

d) mosaxleobasTan urTierTobis gardaqmna; 

e) ekonomikis ganviTarebis xelSewyoba; 

v) swori politikis da kanonebis SemuSaveba; 

z) moqalaqeTa monawileobiT marTvis axali formebis Seqmna. 

qveynebi, romlebic flobs msoflioSi yvelaze maRal ganviTarebul infokomuni-

kaciebs, aqvs mZlavri sainformacio-sakomunikacio infrastruqtura, informatizaciis 

teqniko-teqnologiuri baza da yvelaze komfortuli sainformacio garemo, daadgnen 

civilizaciis axali safexuris - sainformacio sazogadoebis Seqmnis zRurblTan [5]. 

globaluri sainformacio sazogadoeba Tanamedrove civilizaciis ganviTarebis axali 

etapia, romelsac axasiaTebs: 

a) informaciisa da codnis ganmsazRvreli mniSvneloba cxovrebis yvela sferosTvis; 

b) globaluri sainformacio sivrcis Seqmna; 

d) axal teqnologiur wyobaTa Seqmna da maTi Semdgomi dominireba; 

e) Sromis bazarze moTxovnilebis wamyvan maxasiaTeblebad maRali kvalifikaciis, 

profesionalizmisa da SemoqmedebiTi niWis gadaqceva;  

v) adamianisa da moqalaqis politikur, socialur-ekonomikur uflebaTa 

uzrunvelyofis, mosaxleobisa da xelisuflebis urTierTqmedebebis efeqtiani sistemebis 

mzardi ganviTareba. 
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ganviTarebul, postindustriul qveynebSi efeqtianad funqcionirebs sabazro 

ekonomika, Camoyalibebulia Ria demokratiuli sazogadoeba, miRweulia 

TviTstimulirebadi teqnologiuri zrda, arsebobs mosaxelobis gadaxdisunariani saSualo 

klasi, progresirebadia sayovelTao moTxovna sainformacio produqtsa da momsaxurebaze, 

Seqmnilia sainformacio produqtis da momsaxurebis mZlavri industria da a. S.  

es yovelive am qveynebSi sainformacio sazogadoebis Seqmnis yvela, politikuri, 

socialur-ekonomikuri Tu teqnikur-teqnologiuri pirobis realizaciis bunebriv 

safuZvels warmoadgens. 

msoflio gamocdileba aCvenebs, rom warmatebuli winsvla sainformacio 

sazogadoebisaken mowinave qveynebis geopolitikur miznebsa da prioritetebs 

mniSvnelovanwilad gansazRvravs da maTi erovnuli politikis erT-erTi qvakuTxedia. 

saqarTvelo gardamavali ekonomikis ganviTarebad qveyanaTa rigs miekuTvneba. qveynis 

warmatebuli aRmSeneblobisaTvis aucilebelia gaTvaliswinebul da realizebul iqnas 

sainformacio sazogadoebis Seqmnis pirobaTa uzrunvelyofis politikuri, socialur-

ekonomikuri da teqnologiuri amocanebi.  

 

3. daskvna 

informatizacia saqarTveloSi dRs aragegmazomierad mimdinareobs, ris Sedegadac 

araTu yalibdeba, aramed bevr SemTxvevaSi xeli eSleba sainformacio sazogadoebisaTvis 

savaldebulo erovnuli sainformacio garemos Seqmnas.  

socialurad mniSvnelovan da sazogadoebrivad aucilebel sainformacio produqtTa 

da momsaxurebaTa warmoeba da moxmareba samarTlebrivad da socialur-ekonomikurad 

mouwesrigebelia da ar xdeba sainformacio-sakomunikacio infrastruqturis, saerTod 

sainformacio garemos ganviTarebis stimulireba, SezRudulia sxvadasxva sferoebSi 

informatizaciis saSualebebis da saerTod, sainformacio teqnologiebis rogorc sajaro, 

aseve kerZo miznebiT gamoyeneba. 

sainformacio garemos Camoyalibeba, informatizacia - saerTo amocana da problemaa, 

am problemis gadawyvetaSi mniSvnelovania saxelmwifos roli. aqedan gamomdinare, 

informatizaciis saxelmwifo politikis uaxloes momavalSi dagegmva da prioritetuli 

ganxorcieleba saqarTvelos xelisuflebis umniSvnelovanesi movaleobaa.  
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ИНФОРМАЦИОННОЕ ОБЩЕСТВО И ИНФОРМАЦИОННАЯ  

БЕЗОПАСНОСТЬ. 

Бурчуладзе Д., Майсурадзе Г., Китиашвили Т. 

Грузинский Технический Университет 

Резюме 

Pассмотрели 21 века информации, связанной с состоянием и методы распространения 

информации, использование его в качестве оружия, как своего рода возможность. 

Объясняется это, как самые большие угрозы, какой-либо конкретной утечки информации и, 

чтобы попасть в объятия ее нежелательно. Таким образом, ясно показывает, насколько важно 

сегодня для защиты информации, чтобы избежать проблем, связанных с его потерей и для 

кого. Статья подчеркивает важность информационной безопасности, роли 

информационного общества в целом, а также для государств, в том числе в рамках и за его 

пределами. Цель состоит в том, чтобы увидеть каждый из истории выше и верно передал 

проблемы и преимущества настоящего ситуации. 
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INFORMATION SOCIETY AND CYBER SECURITY 

Burchuladze David, Maisuradze Giorgi, Kitiashvili Tamar  

Georgian Technical University 

Summary 

In the article, called "Information Society", have considered the 21st century is the 

information related to the condition, and the methods of dissemination of information, the use of 

it as a weapons as a kind of possibility. Explained is how the biggest threats, any specific 

information leakage and to get into the arms of her undesirable. Therefore, clearly shows how 

important it is today to protect the information, to avoid problems caused by its loss and for 

whom. The article highlights the importance of information security, the role of the information 

society as a whole as well as for States, including within the framework of, and beyond. The 

objective is to see each of the above story and faithfully conveyed the problems and advantages of 

the present situation. 
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informacia da kiberusafrTxoebis strategia 

daviT burWulaZe, Tamar qitiaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

garkveuli periodis ganmavlobaSi, sazogadoebrivi keTildReoba da ekonomikuri 

stabiluroba eyrdnoboda gadacemis qselebis monacemebisa da gamoTvliTi momsaxurebis 

gamarTul muSaobas, romlis sandoobis maCvenebeli sakmaod didi iyo. saerTo moxmarebis 

informaciuli sistemebis funqcionirebaze didi gavlena aqvs iseT faqtorebs, rogorebic 

aris internetze Seteva (attack), fizikuri zemoqmedebis Sedegad miyenebuli darRvevebi, 

programuli da aparatuli uzrunvelyofis mwyobridan gamosvla, adamianis, rogorc 

momxmareblis mier muSaobis procesSi daSvebuli Secdomebi. CamoTvlili faqtorebi 

naTlad aCvenebs im garemoebas, Tu ramdenad aris damokidebuli Tanamedrove sazogadoeba 

informaciuli sistemebis stabilur muSaobaze. mocemuls naTlad asaxavs kiberusafr-

Txoebis germanuli strategia, kerZod: „kibersivrceze daSvebis uzrunvelyofa, aseve 

informaciis konfidencialoba da sandooba kibersivrceSi gaxda erTerTi mniSvnelovani 

problema 21-e saukuneSi. amitom kibersivrcis dacva xdeba mTavari amocana saxelmwifos, 

ekonomikisa da sazogadoebis, rogorc qveynis, ise saerTaSoriso doneze. 

sakvanZo sityvebi: informacia. kiberusafrTxoeba. informaciuli sistema. Ppogramuli 

uzrunvelyofa. Paparaturuli uzrunvelyofa.  

1. Sesavali 

dReisTvis qveynis erT–erT mniSvnelovan prioritetul mimarTulebas warmoadgens 

saxelmwifo xelisuflebis ganxorcielebisas eleqtronuli mmarTvelobis principebze 

dafuZnebuli erTiani sistemis Seqmna, informaciuli usafrTxoebis politikis SemuSaveba 

da misi ganxorcielebis xelSewyoba. eleqtronuli servisebi warmoadgens saxelmwifos 

mier ganxorcielebuli momsaxurebis yvelaze ufro iaf, mosaxerxebel da swraf 

momsaxurebas. eleqtronuli momsaxurebis ganviTarebasTan erTad kritikul mniSvnelobas 

iZens informaciuli usafrTxoebis sakiTxebi, rac saxelmwifo usafrTxoebis sakiTxebs 

ganekuTvneba. 

iberusafrTxoeba xSirad ganixileba rogorc saxelmwifo mniSvnelobis strategiuli 

problema, romelic exeba sazogadoebis yvela fenas. kiberusafrTxoebis saxelmwifo 

politika (NCSS - National Cyber Security Strategy) aris saSualeba, romelic emsaxureba 

saxelmwifos informaciuli sistemebisa da mTlianad infrastruqturis usafrTxoebisa da 

sandoobis gazrdis SesaZleblobas, romelic amavdroulad maqsimalurad amcirebs riskebs.  

kiberusafrTxoebis strategiaSi gamoiyeneba problemisadmi maRali donis midgoma, 

kerZod: gamoiyofa saxelmwifos mTeli rigi miznebi, amocanebi da prioritetebi, 

romlebic aucilebelia mocemuli drois monakveTSi misaRwevad. faqtiurad, strategia es 
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aris modeli, romelic saSualebas iZleva kiberusafrTxoebis sakiTxebis mogvarebas 

qveynis SigniT. 

2. ZiriTadi nawili 

Tanamedrove msoflios kibersivrceSi arsebuli da potenciuri riskebi/safrTxeebi 

sazogadoebrivi cxovrebis realobad iqca. teqnologiebis ganviTarebasTan erTad ufro 

rTuli xdeba aRniSnuli safrTxeebis prevencia da daZleva. saerTaSoriso statistikis 

mixedviT, warmatebuli kiberincidentebis ricxvi yovelwliurad matulobs da Sesabamisad 

izrdeba kiberincidentebiT gamowveuli zarali. 

ruseT - saqarTvelos omis dros, ruseTis federaciam saqarTvelos winaaRmdeg 

saxmeleTo, sahaero da sazRvao Setevebis paralelurad, ganaxorciela mizanmimarTuli da 

masirebuli kiberSetevebi. aRniSnulma kiberSetevebma aCvena, rom kibersivrcis dacva 

erovnuli usafrTxoebisTvis iseve mniSvnelovania, rogorc saxmeleTo, sazRvao da 

sahaero sivrceebis dacva“. es kiberSeteva bevri saerTaSoriso eqspertis mier Sefasda 

rogorc „informaciuli/kiber omi“ saqarTvelos winaaRmdeg, rasac qveyana moumzadebeli 

Sexvda, ar arsebobda saWiro resursebi, gamocdileba da Sesabamisad saqarTvelom 

kiberSetevis mogerieba ver SeZlo. Sedegad qveyana aRmoCnda seriozuli saerTaSoriso 

informaciuli vakuumis winaSe. problema gadaiWra qveynis ucxoeli strategiuli 

partniorebis, Carevis Semdeg, ris Sedegadac SeCerebuli da Tavidan acilebuli iqna 

mTliani infrastruqturis ganadgureba.  

2008 wlis agvistos omisa da misi Sedegebis gaTvaliswinebiT, rac ukavSirdeboda 

qveynis daucvel kibersivrces, saqarTvelos xelisuflebam daiwyo samarTlebriv - 

normatiul bazaze muSaoba mocemuli mimarTulebiT, ris Sedegad 2013 wlis maisSi 

gamoqveynda saqarTvelos kiberusafrTxoebis strategia, romelic „warmoadgens „erovnuli 

usafrTxoebis mimoxilvis“ procesis farglebSi Seqmnili konceptualuri da 

strategiuli dokumentebis paketis nawils. Sesabamisad, aRniSnuli strategia efuZneba 

„saqarTvelos safrTxeebis Sefasebis 2010 – 2013 w.w. dokuments“ da „saqarTvelos 

erovnuli usafrTxoebis koncefcias“. 

saqarTvelos kiberusafrTxoebis strategia aris gardamavali dokumenti da misi 

ganxorcielebis vadebia 2013 – 2015 wlebi, risTvisac Seqmnili aris specialuri 

samoqmedo gegma 42 da mis ganxorcielebaze Tavisi kompetenciis farglebSi 

pasuxismgebeli uwyebebi: sajaro samarTlis iuridiuli piri - monacemTa gacvlis 

saagento da saqarTvelos CERT; saqarTvelos Sinagan saqmeTa, iusticiisa da sagareo 

saqmeTa saministroebi; saqarTvelos erovnuli uSiSroebis sabWos aparati. strategiis 

samoqmedo gegmaSi aseve gaTvaliswinebulia saerTaSoriso daxmareba kvleviTi 

laboratoriis Seqmnasa da eleqtronuli mtkicebulebebis (kiberkriminalistikis) 

sferoSi, kiberdanaSaulis eqspertebis specializebuli treningebis organizebaSi. 
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saerTaSoriso sistemaSi arsebuli safrTxeebisa da gamowvevebis gaTvaliswinebiT, 

saqarTvelos usafrTxoebis politikis dagegmva da ganxorcieleba ganixilavs 

kiberusafrTxoebis sferoSi Semdeg safrTxeebsa da gamowvevebs: 

kiberusafrTxoebis strategiis gamoqveynebas win uZRoda 2012 wlis ivnisSi 

kanonis „informaciuli usafrTxoebis Sesaxeb“ gamoqveyneba. mocemuli kanonis mizania 

„xeli Seuwyos informaciuli usafrTxoebis dacvis qmediT da efeqtian ganxorcielebas, 

daawesos sajaro da kerZo seqtorebis ufleba - movaleobebi informaciuli usafrTxoebis 

dacvis sferoSi, agreTve gansazRvros informaciuli usafrTxoebis politikis 

ganxorcielebis saxelmwifo kontrolis meqanizmebi“ [1] 

kerZod, iqidan gamomdinare, rom kanoni SemuSavebuli saerTaSoriso praqtikis 

gaTvaliswinebiT, vfiqrobT, rom kritikuli infrastruqturis subieqtebSi igulisxmeba:   

 safinanso seqtori;�   

 komunikaciebis seqtori;�   

 informaciuli teqnologiebis seqtori;�   

 energetikisa da wyalmomaragebis seqtori;�   

 satransporto sistemebis seqtori;�   

 janmrTelobis dacvisa seqtori;�   

 industriuli, maT Soris samSeneblo da qimiuri mrewvelobis seqtori;�   

 Tavdacvisa da usafrTxoebis seqtori da a.S.�  

TavisTavad, aRniSnuli seqtorebi moicavs mimarTulebebis sakmaod farTo speqtrs, 

romelic SesaZlebelia miCneul iqnes kritikuli infrastruqturis subieqtebad.  

aRniSnuli CamonaTvali farTovdeba Semdegi CanaweriT: `am kanonis moqmedeba 

vrceldeba yvela iuridiul pirze da saxelmwifo organoze, romelic warmoadgens 

kritikuli infrastruqturis subieqts“.  

kanonis moqmedeba aseve vrceldeba iseT organizaciaze an uwyebaze, romelic Sedis 

kritikuli infrastruqturis subieqtis daqvemdebarebaSi an dakavSirebulia subieqtTan 

dasaqmebis, staJirebis, saxelSekrulebo an sxva urTierTobiT, romelic uzrunvelyofs 

wvdomas informaciul aqtivze aseTi urTierTobis farglebSi.  

magaliTad, amerikis SeerTebuli StatebSi kritikul infrastruqturad iTvleba 

masobrivi sazogadoebrivi TavSeyris adgilebi. Tumca, parlamentSi inicirebul 

kanonproeqtSi zustdeba, rom kritikuli infrastruqturis subieqtia – „saxelmwifo 

organo, iuridiuli piri, romlis informaciuli sistemebis uwyveti funqcionireba 

mniSvnelovania qveynis Tavdacvis, ekonomikuri usafrTxoebis, saxelmwifo xelisuflebis 

an/da sazogadoebrivi cxovrebis SenarCunebisaTvis.“  
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Sesabamisad, saqarTvelos SemTxvevaSi igulisxmeba zemoCamoTvlil seqtorebSi 

moqmedi is subieqtebi, romelTa saqmianobac mWidrod aris dakavSirebuli informaciuli 

sistemebis funqcionirebasTan. magaliTad,  

 safinanso seqtorSi - bankebi da sxva finansuri institutebi;�   

 komunikaciebis seqtorSi - samauwyeblo da sakomunikacio kompaniebi;� 

 informaciuli teqnologiebis seqtorSi - internet provaideri� kompaniebi da a.S.  

unda dadgindes da daculi iqnas informaciuli usafrTxoebis riskebis marTvis 

procesisTvis saWiro organizaciuli struqtura da pasuxismgeblobebi [2]. ZiriTadi 

rolebi da pasuxismgeblobebi gaxlavT:  

 organizaciaze morgebuli informaciuli usafrTxoebis riskebis marTvis porcesis 

SemuSaveba;  

 dainteresebuli pirebis gamovlena da analizi;  

 yvela mxaris (rogorc Siga, aseve gare) rolebisa da pasuxismgeblobebis gansazRvra 

organizaciisaTvis;  

 organizaciasa da dainteresebul pirebs Soris saWiro urTierTobis damtkiceba, 

aseve organizaciis maRali donis riskebis marTvis funqciebisTvis interfeisebis dadgena 

(magaliTad, operaciuli riskebis marTva), aseve sxva proeqtebis da qmedebebisTvis saWiro 

interfeisebi;  

 gadawyvetilebis miRebis wesis gansazRvra;  

 aRricxvianobis (registrirebis, Canawerebis) maxasiaTeblebi.  

msoflios masStabiT kompiuterebi TiTqmis srulad moicavs yvela mniSvnelovan 

legalur operacias. maT Soris saqarTveloSi igi ukve gamoiyeneba aramxolod socialuri 

komunikaciebisaTvis, aramed kontraqtebis gasaformeblad, Sesyidvebis sawarmoeblad. 

bolo periodSi saqarTveloSi araerTi sakanonmdeblo reforma Catarda, miRebul 

iqna axali kanonmdebloba „kiber kriminalTan“ mimarTebaSi, sxvadasxva samarTaldamcav 

uwyebebSi Seiqmna axali organizaciuli saStato erTeulebi. adamiani, romelic moyveba 

„kiber kriminalTan“ dakavSirebul incidentSi, samarTlebrivi davis process sruliad 

uZluria, radgan saqarTveloSi cota advokati Tu moiZebneba, romelic erkveva kiber 

danaSaulebebsa da Tanamedrove teqnologiebTan dakavSirebul sakiTxebSi. es ki erT-erT 

mTavari principis, mxareTa Tanasworobis darRvevas iwvevs, rac ufro fundamentur 

sakiTxs, samarTlian samarTals exeba [3]. 

nebismier sasamarTlo procesSi daculi unda iqnes mxareTa Tanasworobis principi. 

rogorc kanti aRniSnavs, samarTlianoba uzrunvelyofilia ara samarTlis principebiT, 

aramed kanonebis ganxorcielebis demokratiuli proceduriT. anu, sxva sityvebiT rom 

vTqvaT – Tu saxelmwifom miiRo kanonmdebloba, moamzada prokurorebi da meore mxares 

ar arsebobs Zala, romelic daicavs braldebuls sasamarTlo procesSi, Tavad 
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saxelmwifoa valdebuli saganmanaTleblo programebiTa Tu nebismieri sxva saSualebebiT 

moamzados kvalifiuri advokatebi, kiber-kriminalis kuTxiT. Tumca Cven yovelTvis gvaqvs 

arCevani, visaubroT mxolod imaze Tu ra aris swori, an Tavad gadavdgaT konkretuli 

nabijebi situaciis gamosasworeblad.  

2008-2011 wlebSi saqarTvelos winaaRmdeg ganxorcielebulma farTomasStabianma 

kiberSetevebma naTlad dagvanaxa kiberusafrTxoebis politikis SemuSavebis aucilebloba, 

raTa uzrunvelyofil iqnas kritikuli informaciuli sistemebis gamarTuli da 

usafrTxo funqcionireba. aRniSnulma garemoebam ganapiroba Tavdacvis saministros mier 

SemuSavebuliyo kiberusafrTxoebis politika 2014-2016 wlebisaTvis [4].   

qveyanaSi kiberusafrTxoebis danergva da ganviTareba natosTan nakisri valdebule-

bebis erT-erTi Semadgeneli nawilia. saqarTvelos Tavdacvis saministros mier dasaxuli 

miznebi da gatarebuli RonisZiebebi kiberusafrTxoebis sferoSi xels Seuwyobs 

saqarTvelos integraciis process evropul da Crdilo-atlantikur organizaciebSi. 

saxelmwifos iniciativa - uzrunvelyos da ganaviTaros kiberusafrTxoeba, gaxlavT 

misi mxridan gadadgmuli erT-erTi mniSvnelovani nabiji, rac uzrunvelyofs saqarTvelos 

Tavdacvis sferosa da masSi Semavali kritikuli informaciuli sistemebis dacvasa da 

gaZlierebas. 

kibersivrce qmnis erTian kompleqsur garemos masSi Semavali informaciuli da 

komunikaciebis teqnologiebis mowyobilobebiTa da qselebiT, rac saSualebas aZlevs 

saqarTvelos Tavdacvis saministros samoqalaqo ofiss, SeiaraRebuli Zalebis generaluri 

Stabis struqturul qvedanayofebsa da saministroSi Semaval sajaro samarTlis 

iuridiul pirebs ganaxorcielon sxvadasxva tipis komunikacia, Zalebisa da saSualebebis 

marTva. 

momavalSi kibersivrce kidev ufro masStaburi gaxdeba, gaizrdeba saxelmwifo 

struqturebis damokidebuleba informaciul teqnologiebze, rac ganapirobebs axali 

riskebisa da safrTxeebis warmoqmnas. swored aqedan gamomdinare, aucilebelia 

kiberusafrTxoebis iseTi moqnili meqanizmebis Seqmna, romlebic efeqturad upasuxebs 

axlad warmoqmnil gamowvevebs. kiberusafrTxoebis uzrunvelyofis mniSvnelovan nawils, 

warmoadgens agreTve axali kiberSetevebisadmi informaciuli sistemebis mdgradobis 

amaRlebis mizniT prevenciuli RonisZiebebis SemuSaveba da gatareba. 

kiberusafrTxoeba moicavs  saqarTvelos Tavdacvis saministros saqmianobis yvela im 

sferos, sadac gamoiyeneba informaciuli teqnologiebi, iqneba es samxedro/TavdacviTi 

operaciebis dagegmva, samxedro wvrTnebis warmoeba, logistikuri mxardaWera Tu sxva, 
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raTa uzrunvelyofil iqnes informaciis mTlianoba, xelmisawvdomoba da drouli 

gaziareba [5]. 

kiberusafrTxoeba xSirad ganixileba rogorc saxelmwifo mniSvnelobis 

strategiuli problema, romelic exeba sazogadoebis yvela fenas. kiberusafrTxoebis 

saxelmwifo politika (NCSS - National Cyber Security Strategy) aris saSualeba, romelic 

emsaxureba saxelmwifos informaciuli sistemebisa da mTlianad infrastruqturis 

usafrTxoebisa da sandoobis gazrdis SesaZleblobas, romelic amavdroulad 

maqsimalurad amcirebs riskebs.  

kiberusafrTxoebis strategiaSi gamoiyeneba problemisadmi maRali donis midgoma, 

kerZod: gamoiyofa saxelmwifos mTeli rigi miznebi, amocanebi da prioritetebi, 

romlebic aucilebelia mocemuli drois monakveTSi misaRwevad. faqtobrivad, strategia 

es aris modeli, romelic saSualebas iZleva kiberusafrTxoebis sakiTxebis mogvarebas 

qveynis SigniT. 

rogorc wesi, yoveli qveynis kiberusafrTxoebis strategiebs mainc gaaCniaT saerTo 

principebi, romelic SiZleba Semdegnairad Camoyalibdes:  

 saxelmwifo modelisa da politikis SemuSaveba, romelic mimarTulia 

kiberusafrTxoebis uzrunvelyofaze;  

 saxelmwifo partniorobaze dafuZnebuli Sesabamisi meqanizmis gansazRvra, romelic 

kerZo da saxelmwifo seqtoris dainteresebul mxareebs saSualebas aZlevs ganixilon da 

daamtkicon politika dakavSirebuli kiberusafrTxoebis problemebTan;  

 aucilebeli politikisa da meqanizmebis regulaciebis dagegmva da gansazRvra, 

rolebis, uflebebisa da pasuxismgeblobis mkveTri gamijvna kerZo da saxelmwifo 

seqtorisTvis;  

 riskebis saxelmwifo marTvis mimarT sistemuri da integrirebuli midgomis 

SemuSaveba;  

 informaciuli programebis miznebis gansazRvra da aRniSvna, romelic mimarTulia 

SesTavazos momxmarebels qcevisa da muSaobis axali modelebi;  

 saerTaSoriso TanamSromloba aramarto evrokavSiris wevr - qveynebs Soris, aramed 

im qveynebTanac, romlebic ar Sedian evrokavSirSi;  

 kompleqsuri kvlevebis Catareba da programebis ganviTarebaze muSaoba, romelic 

mimarTulia kibersivrcis usafrTxoebis problemebis gadaWraze. inteleqtualuri 

resursebis ganviTareba; 
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saqarTvelos kiberusafrTxoebis strategia gamoqveynda 2013 wlis 20 maiss, 

saqarTvelos prezidentis 2013 wlis 17 maisis №321 brZanebulebis miRebis Tanaxmad. 

mocemuli dokumenti SemuSavda saqarTvelos erovnuli uSiSroebis sabWosTan arsebuli 

erovnuli usafrTxoebis strategiuli dokumentebis SemuSavebis makoordinirebeli 

mudmivmoqmedi sauwyebaTaSoriso komisiis mier da is warmoadgens aramarto strategias, 

aramed masSi mocemulia aseve am strategiis ganxorcielebis 2013-2015 ww. samoqmedo 

gegmac [6]. 

„saqarTvelos kiberusafrTxoebis strategia aris kiberusafrTxoebis sferoSi 

saxelmwifo politikis ganmsazRvreli ZiriTadi dokumenti, romelic asaxavs strategiul 

miznebs, ZiriTad principebs, ayalibebs samoqmedo gegmebs da amocanebs. strategiaze 

dayrdnobiT, saqarTvelos xelisufleba gaatarebs RonisZiebebs, romlebic xels Seuwyobs 

saxelmwifo organoebis, kerZo seqtorisa da samoqalaqo sazogadoebis kibersivrceSi 

daculad funqcionirebas, eleqtronuli operaciebis usafrTxo ganxorcielebas da 

qveyanaSi ekonomikisa da biznesis Seuferxeblad moqmedebas“. 

saqarTvelos erovnuli usafrTxoebis koncefcia kibersivrcis dacvis uzrunvel-

yofasa da, zogadad, kiberusafrTxoebas ganixilavs, rogorc qveynis usafrTxoebis erT-

erT ZiriTad Semadgenel nawils da mis mniSvnelovan mimarTulebas. kibersivrcis dacvasa 

da kiberusafrTxoebis uzrunvelyofaze bevrad aris damokidebuli qveynis Semdgomi 

ekonomikuri stabiluroba da socialuri ganviTareba. mocemuli miznis misaRwevad, 

strategia ganixilavs Semdegi TanamSromlobis mniSvnelovan principebs: 

 saqarTvelos mTavrobis erTiani midgoma;  

 TanamSromloba saxelmwifo da kerZo seqtorebs Soris;  

 aqtiuri saerTaSoriso TanamSromloba;  

 individualuri pasuxismgebloba;  

 adekvaturi zomebi.  

saqarTvelo aqtiurad miiswrafvis evrointegraciisken, qveyana cdilobs gaxdes 

evrokavSirisa da CrdiloeT aliansis sruluflebiani wevri, xeli moewera asocirebis 

xelSekrulebas. yovelive es niSnavs, rom qveyana Tavis Tavze iRebs yvela im 

valdebulebas, rac uzrunvelyofs aramarto saqarTvelos usafrTxoebas, aramed 

evrokavSiris rogorc calkeuli wevri qveynebisa, ise mTlianad evrokavSiris 

usafrTxoebis Sesabamisi normebis dacvas, sadac aseve igulisxmeba kibersivrcis 

maqsimaluri dacvis uzrunvelyofa.  
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es aris qveynisTvis seriozuli gamowveva, radgan saqarTvelom unda Seqmnas 

erovnuli kanonmdebloba, wesrigSi moiyvanos da saerTaSoriso standartebs Seusabamos 

qveynis kritikuli informaciuli infrastruqturis sistemisa da calkeuli subieqtebis 

dacva, gazardos saerTaSoriso TanamSromloba da riskebis Semcirebis mizniT, unda 

moaxdinos sazogadoebis cnobierebis amaRleba da saganmanaTleblo sistemis SemuSaveba [4]. 

 

1. daskvna 

 

dResdReisobiT saxelmwifoebi aqtiurad iyeneben kiberSetevebs politikuri, 

geopolitikuri, samxedro da sxva miznebis gasaxorcieleblad. Tanamedrove kiberSetevebi 

safrTxes uqmnis qveynis usafrTxoebas, ganviTarebas da xels uSlis sazogadoebis 

funqcionirebas. Sesabamisad, globaluri usafrTxoebis uzrunvelyofis erT-erTi mTavari 

komponenti swored sakuTari qveynis kiberTavdacvaa, rac iseTive mniSvnelovania, rogorc 

saxmeleTo, sahaero da sazRvao sivrceebis dacva. TiToeuli saxelmwifo, romelic 

teqnologiuri ganviTarebisken miiswrafvis, sazogadoebis winaSe valdebulia, daicvas 

sakuTari kibersivrce. 
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CYBER SECURITY STARTEGY OF GEORGIA 

Burchuladze David, Kitiashvili Tamar  

Georgian Technical University 

Summary 

For a certain period of time prosperity and economic stability of society were based on the 

data of transfer networks and proper working of calculation service the trust indicator of which 

was quite high. Functioning of information systems of common usage is influenced by such factors 

as internet attack, violations caused by physical impact, software and hardware failure, errors 

made by man as a customer in the process of working. The listed factors clearly demonstrate the 

situation of how modern society is depended on stable working of informational systems. the 

given is clearly reflected by German strategy of cyber security, namely, "ensuring access on cyber 

space, also information confidentiality and reliability in cyber space have become one of the 

important problems of the 21st century, that's why protection of cyber space is becoming the core 

objective of state, economy and society both on the country and international level." current and 

potential risks/threats of the modern world cyber space have become the reality of modern life. 

Together with technological development it is harder to prevent the mentioned threats and to 

overcome them. According to international statistics the number of successful cyber incidents is 

increasing and accordingly the damage caused by cyber incidents is increasing too. 

 

 

КИБЕРСТРАТЕГИЯ БЕЗОПАСНОСТИ ГРУЗИИ 

Бурчуладзе Д., Китиашвили Т. 

Грузинский Технический Университет 

Резюме 

В течении определенного периода  благосостояние общества, его экономическая 

стабильность основывались на надежной работе сетей передачи данных и их переработке. 

На работу информационных систем общего пользования большое влияние оказывают такие 

факторы, как атаки (attack) на интернет, нарушения в работе в следствии физического 

воздействия, выход из строя программного и аппаратного обеспечения, ошибки, 

допущенные пользователем в процессе работы. Приведенные факторы наглядно 
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показывают, насколько зависимо современное общество от стабильной работы 

информационнх систем. Это наглядно отображает немецкая стратегия кибербезопасности, в 

частности: “Обеспечение доступа к киберпространству, а также конфиденциальность и 

надежность информации в киберпространстве стала одной из важнейших проблем 21 века. 

Поэтому защита киберпространства стала основной задачей государства, экономики и 

общества как на уровне страны, так и на международном уровне”.                               
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paketebis IP-fragmentacia da misi realizacia Semavali  

ICMP protokolis akrZalvis SemTxvevaSi  

nikoloz bJalava, levan WolikiZe, konstantine ovsianikovi 

saqarTvelos teqnikuri universiteti 

reziume 

warmodgenilia paketebis fragmentaciis kriteriumebi, misi aucilebloba gadatvir-

Tuli qselis SemTxvevaSi. ganxilulia fragmentaciis meqanizmi, misi realizaciis 

procedura, rogorc marSrutizatoris, aseve wyaro-abonentis mier, kerZod paketis 

dayofis, xolo Semdgom daniSnulebis hostSi awyobis mimdevroba. naCvenebia 

marSrutizatoris mier paketebis fragmentaciis uaryofiTi mxare. detaluradaa aRwerili 

PMTUD-s amoqmedebis meqanizmi, ICMP protokolis roli paketebis fragmentaciis 

procesSi. axsnilia, Tu ratom ar moxdeba fragmentacia dablokili Semavali ICMP 

protokolis dros, naCvenebia am SemTxvevaSi fragmentaciis ganxorcielebis SesaZlo 

varianti. 

sakvanZo sityvebi: paketi. fragmentacia. protokoli., ICMP. marSrutizatori. MTU. 

PMTUD  

1. Sesavali 

globaluri qseli, romelic lokaluri qselebis urTierTkavSirebiT aris Seqmnili, 

erTgvarovani ar aris. hostidan gagzavnilma monacemebma daniSnulebis abonentamde 

SeiZleba gaiaros sxvadasxva teqnologiis qselebi. magaliTad, Ethernet-is qselidan IP-

paketi marSrutizatoris gavliT SeiZleba moxvdes FDDI qselSi, ATM-is ujredi (paketi) 

-  Ethernet-is qselSi da a.S. yoveli arqiteqturis qsels monacemebis gacvlis sakuTari 

formati aqvs da isini mniSvnelovnad gansxvavdebian erTmaneTisagan. bunebrivia, rom FDDI 

qselidan Semosul pakets Ethernet ver daamuSavebs manam, sanam pakets ar eqneba misTvis 

misaRebi saxe. amave dros, rodesac paketi gadaicema iseT qselSi, romlisaTvisac misi 

zoma miuReblad didia, aucilebeli xdeba paketis dayofa  SedarebiT mcire nawilebad - 

fragmentacia, maTTvis paketebis saxis micema da specialur velebSi miRebuli paketebis 

sworad awyobis parametrebis miTiTeba.  

2. ZiriTadi nawili 

Tuki paketis (erTian an fragmentirebul) sigrZes (L) gadaadgilebis mTels gzaze  

CavTvliT mdgrad sidided (PMTU), maSin paketi daniSnulebis hostamde miaRwevs mxolod 

Semdegi pirobis Sesrulebis SemTxvevaSi: 

                                   L ≤ PMTU                                                                     (1) 

sadac 
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PMTU=minMTUi                                                             (2) 

indeqsi i am gzis yvela interfeisis maCvenebelia, xolo MTU – paketis is maqsimaluri 

zoma, romelic IP-m SesaZloa gadaces fragmentaciis gareSe. misi standartuli zoma 

Ethernet qselSi, protokolebis TavsarTebTan erTad, 1500 baitia. gadatvirTuli saqselo 

arxis SemTxvevaSi, romlis MTU mcirea, marSrutizatori adgens, rom paketi saWiroebs 

zomis Semcirebas da iwyeba marSrutizatoris an wyaro-abonentis mier paketis 

fragmentaciis procedura. 

orive SemTxvevaSi paketis dayofiT iqmneba ramdenime axali paketi. yoveli paketis IP-

TavsarTis ”identifikatoris” velSi iwereba erTi da igive ricxviTi mniSvneloba. paketis 

TavsarTis velSi ”wanacvleba” miTiTebulia ZiriTadi informaciis ra nawili da saidan 

dawyebuli weria mimdinare fragmentSi. monacemebis zomas gansazRvravs paketis IP-

TavsarTis ”paketis sigrZe” velSi Cawerili ricxvi. 

fragmentirebuli paketebis miRebis Semdeg, mimRebi hostis IP-moduli moiZiebs 

erTnairi identifikatoris paketebs da maTSi Caweril monacemebs ganaTavsebs im 

poziciaSi, romelic miTiTebulia yoveli paketis IP-TavsarTis ”wanacvlebis” velSi. imas, 

rom paketi fragmentirebulia, miuTiTebs IP-paketis almis velSi biti MF=1. 

marSrutizatoris mier paketebis fragmentaciis amdagvari sistema garkveulwilad 

arTulebs  misi muSaobis logikas: jer erTi, is ver aRiqvams tranzitul pakets, 

rogorc damoukidebel erTeuls, romelis gadagzavna unda gagrZeldes an gauqmdes. meore, 

marSrutizators, garda Tavisi pirdapiri movaleobisa, damatebiT uwevs paketebis 

fragmentaciaze droisa da sxva resursis daxarjva.  

abonent-wyaros mier paketebis fragmentacisas gamoyenebulia optimaluri MTU 

aRmoCenis – PMTUD sqema. qselis gamokvlevis Sedegad Sualeduri marSrutizatori 

TviTon angariSobs MTU-s minimalur sidides.  

imisaTvis rom PMTUD amoqmeddes, wyarom, ICMP protokolis meSveobiT, unda 

miiRos Setyobineba “Packet is too big” da Sualedurma marSrutizatorma mimdinare paketi 

gaanadguros. PMTUD-s saxiT wyarosken igzavneba MTU-s is sidide, romelsac gaatarebda 

interfeisi, romlisaTvisac unda gadagzavniliyo paketi, rom ara misi didi, miuRebeli 

zoma. anu vinaidan uSualod routers ar SeuZlia paketis fragmentacia (miTumetes Ipv6-

is SemTxvevaSi, romelSic, IPv4-sagan gansxvavebiT, saerTod akrZalulia marSrutizatoris 

mier paketebis fragmentacia), man wyaros unda gaugzavnos ICMP protokoliT 

Setyobineba, raTa am ukanasknelma moaxdinos paketebis zomis Semcireba. am procesSi 

mimdinare fragmenti nadgurdeba. 

magram amdagvarma midgomam gamoiwvia damatebiTi problema. saqme is aris, rom 

usafrTxoebis mizniT routerebis umravlesobas dablokili aqvs Semavali ICMP 

protokolis miRebis ufleba.   
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Tuki “wyaro” Riaa ICMP-s misaRebad, maSin mis mier moxdeba paketebis fragmentacia 

da isini xelmeored gaigzavneba daniSnulebisaken mcire zomis paketebis saxiT. magram 

Tuki „wyaros“ marSrutizators akrZaluli aqvs ICMP-s gatareba anu mis Access List-Si 

CarTulia Semavali ICMP-s blokireba, maSin marSrutizatori ar gaatarebs mas da wyaro 

„ver mixvdeba“ rom paketi aris dasafragmentebeli. miuxedavad imisa, rom qseli muSaobs 

gamarTulad, wyarosa da daniSnulebas Soris ar moxerxdeba informaciis gacvla. 

am situaciidan gamosavali marSrutizatoris Access List-Si ICMP-s blokirebis 

moxsnaa. amdagvari daskvnis uflebas gvaZlevs is, rom rogorc aRvniSneT, 

arafragmentirebuli anu didi zomis paketi mimRebamde misvlamde nadgurdeba. es ki imas 

niSnavs, rom mimRebi wyaros ver gaugzavnis Acknowledgement signals anu paketis miRebis 

dasturs. Sesabamisad wyaro „mixvdeba“, rom mis mxares problemebia. problemis dadgenis 

erTerTi saSuleba ICMP protokolia, masSi gawerili Setyobinebis kodiTa da tipiT. 

 

3. daskvna 

 

marTalia, IP-datagramis maqsimaluri zoma 64 kbaitia, qselis umetesi arxebi ver 

axerxeben am zomis paketis gatarebas, amitom saWiroa maTi fragmentacia anu paketebis 

daiyofa iseTi   maqsimaluri zomis nawilebad (MTU), romelsac gaatarebs arxi. IPv4-Si 

am qmedebas ZiriTadad axorcielebs wyaro-abonenti. marSrutizatori wyaros ugzavnis 

ICMP protokoliT (tipi 3, kodi 4) Setyobinebas paketis fragmentirebis aucileblobis 

Sesaxeb an TviTon sazRvravs paketis zomas (PMTUD).  

amis Semdeg mimdinare paketi nadgurdeba. magram ICMP SeiZleba ver mivides wyaromde, 

vinaidan wyaros marSrutizatorebis garkveul nawils akrZaluli aqvT Semavali ICMP-s 

gatareba. Sedegad, miuxedavad gamarTuli qselisa, wyaro-abonenti daniSnulebis 

hostisagan ver iRebs paketis sworad miRebis dasturis - Acknowledgement signals -. 

amitom aucilebelia marSrutizatoris Access List-Si protokol ICMP-s akrZalvis 

gauqmeba. 
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PACKET IP-FRAGMENTATION AND ITS IMPLEMENTATION IF  

INCOMING ICMP PROTOCOL IS PROHIBITED 

Bzhalava Nikoloz, Cholikidze Levan, Ovsianikov Konstantin 

Georgian Technical University 

Summary 

In the article shown criteria of fragmentation of packages, that larger than allowable MTU, his 

inevitability at the overloaded network, basic principles of fragmentation and procedure of realization 

both in a router and in a source device, in particular sequence of division and the subsequent 

restoration of the broken pieces of packet by destination device, is shown the negative side of 

fragmentation by a router. In detail describes the mechanism of PMTUD and role of ICMP protocol in 

the process of fragmentation, proven why not performed fragmentation of package at blocked ICMP, 

shown the possibility of fragmentation is in this situation.  

 

IP-ФРАГМЕНТАЦИЯ ПАКЕТОВ И ЕГО РЕАЛИЗАЦИЯ ПРИ  

ЗАПРЕТЕ ВХОДНОГО ICMP ПРОТОКОЛА 

Бжалава Н., Чоликидзе Л., Овсяников К. 

Грузинский Технический Университет 

Резюме 

В статье показан критерии фрагментации пакетов, его неизбежность при перегруженной 

сети, основные принципы фрагментации и процедуры реализации как в маршрутизаторе, так и 

в абоненте-источнике, в частности последовательность деления и его последующее 

востановление в исходный пакет в устройстве назначения, показана отрицательная сторона 

фрагментации в маршрутизаторе. Детально описан механизм включения PMTUD и роль ICMP 

протокола в процессе фрагментации, доказан почему не произайдет фрагментация пакета 

при заблокированном ICMP, показана возможность фрагментации в данной ситуации. 
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MATHEMATIC MODEL AND ARGUMENTATION THEORY WITH  

MULTI AGENT BASED ARCHITECTURE FOR PATTERN RECOGNITION 

Bosikashvili Zurab, Archvadze Giorgi  

 Georgian Technical University  

Summary 

When agents communicate they do not necessarily use the same vocabulary or ontology. 

For them to interact successfully they must find correspondences between the terms used in their 

ontologies. This paper describes our work constructing a formal framework for reaching agents’ 

consensus on the terminology they use to communicate. Each agent can decide according to its 

interests whether to accept or refuse the candidate correspondence.  We are trying to construct 

pattern recognition model and how to use different ways to recognize patterns, in this paper we 

are constructing agent model which consist of different sub model. 

Keywords:  Argumentation Framework. Pattern Recognition. Multi Agent System. 

1. Introduction 

Multi agent system with argumentation framework is major component in distributed 

system and in human intelligence.  To communicate many agents when they are working for 

common problem we should use argumentation framework.  For pattern recognition when many 

agents are making decision for successful communication we are using argumentation framework. 

Using this, agents can accept or refuse candidate opinion.  When agents communicate they are not 

using same vocabulary, to interact successfully they should use arguments and find 

correspondences between the terms they are using.   

Successful communication is main problem in the architecture where are working many 

agents for one solution. Agents should share information, respect or refuse another candidates 

opinion using corresponding argument.  Main purpose is to make common solution depending on 

appropriate experience and knowledge.   In this article is described formal model how agents can 

recognize object. 

Also in this paper is shown formal algorithm how to use argumentation framework for 

agents communication, how they are accepting and refusing another candidates opinion and 

finally how they making decision. 

2. Pattern Recognition 

How we can represent object which we are going to recognize? We should find pattern 

which location from this object is minimal and also we should find corresponding class index. We 

can define our object as X and pattern as P then: 

i* =  min Dist(X, Pij) 

i,j 

1<= i <=n,  

1<= j <=k 
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For distance calculation we can represent our object as a tree (graph). Root vertex is our 

Object and sub vertexes are patterns and so on.  There are three ways for object recognition. They 

are: 

1) Bottom – Up: First we should determine bottom layer object components and closest pattern 

from this object, this process goes recursively before current object is not head object.  

�(�, �) = min
���∈⋃ �����∈�

����� ��(�), ������� + � �(��
��∈�(�)

, �(��))� 

where 

 ��� = {���, ���, … , ���}	-     patterns for  ��- class; 

 ������( ), �( )� Evaluated two graphs similarity, this is a problem of NP-complexity; 

 �(��) = {���, ���, … , ���} – set of classes composed ��; 

 �(�)-  Graph constructed by properties and relation of x; 

 Recursion starting condition: �(�, �);  

 where  � = {��, ��,… , ��}  - set of learned classes; 

 Recursion ending condition: �(��) = ∅ ; 

 ���	{�(�, �)} = 	�(�, {��
∗}) – Optimal value. 

But if this object has many sub objects and current object has also many sub object and etc. 

To get result we need big resources and this way is impossible (Fig.1). 

2) Top – Bottom: In this case on top layer we can assume what type object we are trying to 

recognize and after this on sub layer we should proof our assumption. This process goes also 

recursively. To use this way requires knowledge what type object should be on the head of the 

tree. To collect such knowledge is not easy and requires experience (Fig.1). 

3) Combination Top- Bottom and Bottom – Up :  In this case we are using both Top-Bottom 

and Bottom – Up  together (Fig.2). 

 

Fig.1                                                                                     Fig.2 
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3. Agent Model 

Many classical methods for representing and matching ontological knowledge in artificial 

intelligence (description logics, frame-based representations, semantic nets) are coming back into 

vogue, not least because of the “semantic web” initiative [1]. However, many problems remain 

when such approaches are applied to highly uncertain and ambiguous data of the sort that one is 

confronted with in computer vision and language processing. Much research remains to be done 

in fusing classical syntactic approaches to knowledge representation with modern factorized 

probabilistic modeling and inference frameworks [2]. 

4. Ontology Model 

Ontology model can be represented as a tuple (Fig.3). 

 

Fig.3 

Ω� =< ��, ��, ��
∗, ��
∗ , ��, ��, �� > , 

where ��- are concepts, �� − concepts and attributes (properties and relations) hierarchy, �� − 

label dictionary, ��- copy of concepts set, �� − set of axioms. 

��
∗ =< ��, ��, �� >	-  სადაც  �� = {�	�|	�	� 	∈ �� 	⊂ ℜ(�)}, 

P – set of properties, ℜ(. )- notes of all sub set. Every �� or its copy has connection  	�	��� , this is a set 

of properties. For this import representation	��: �̣ → ��, this determines sequence of properties of 

the current class.   

E.g.   ��(Rectangle) = {width, ℎ���ℎ�}. 

Similarly define set of relations. 
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��
∗ =< ��, �� , �� >	-  where �� = {�	�|	�	� 	∈ �� 	⊂ ℜ(�)},  � is a set of relations, ��: �̣ → ��, 

which determines current class relation. 

E.g. ��(Line) = {Cross, Vertical, Horizontal} 

��  – is set of property importance and �� = {�	�|	�	� 	∈ �� 	⊂ ℜ(�)}, where �- is set of discrete value 

or � ⊂ �� , � −  set of rational numbers.  

E.g.  ��(Width)= 5,  ��(Height)=[0,1], ��(Color) =  {Black, White}. 

�� ={=,≠>,<, ∈, ∉,≥,≤,⊂, ⊄,⊆,⊈, . . } -  is set of predicates which represents as an operator and 

specifies properties and relations importance.  

E.g. Concept: “Rectangle”, Property: “Width”, Value: “<5” 

       Concept: “Rectangle”, Property: “Width”, Value: “=5” 

5. Reasoning Model 

A Reasoning model we can present as a tuple 

ℛ =	< �, ��, ��� > 

Of, a semantic S, a trust r  and a argumentation model Arg.  

 

6. Semantic 

 

Commonly, the semantics is defined as an interpretation of concept   by the real world 

objects and relations between them.  In predicate logic, the interpretation of formulas is 

recursively define over the construction of the formula, in that we first assign constants, variables, 

and function symbols to objects in the real world [4]. We are interested in such formulas, which 

are valid for all interpretations or deductively follow from such formulas. Therefore, in our 

formalism semantics is expressed as 

    � = �� ∪	��
∗   (.) 

Where ��  is a set of axioms and ��
∗  is a deductive closure of	�� 	. 

7. Trust 

As an Ontology define knowledge presentation model and more of knowledge is specified 

with uncertainty, the relationship between a statement and an experience cannot be properly 

captured by a binary truth-value anymore. Not only are binary truth-values not enough, even a 

multivalued logic may not be enough for adaptation if the truth-values are qualitative, rather than 

quantitative. Proposed solutions to this issue include various forms of probabilistic logic 

[Nilsson(1986); Adams (1998)] and fuzzy logic [Zadeh (1983)]. Therefore we must define and 

measure trusting (evidence) for a statement, given the system’s experience [5]. 

Let f: A*Rk  ( k>0 ,  kN) mapping , then  trust T is a set of {f1,..,fm}.  Wang  have defined  

the function  fw: {v,b } , v,b[0,1]R, for evaluation   evidence  and  confidence [6]. 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(19), 2015 

 

191 

 

��
∗ - Construction traditionally are using methods of classical conclusion construction, when from 

existing facts, axioms and logical rules (Modus ponens, Modus tollens and etc.) are obtained new 

facts or verified is or not acceptable to get from existing system new rules.  Because in all case we 

have open system with incompatible knowledge about external world. Maybe conclusions will be 

controversial or conclusion process will not be compatible in real time. In this case better way is to 

use mechanism of conclusion which humans are using in particular argumentation mechanism in 

multi agent system. 

8. Argumentation Framework 

 Classical argumentation framework 

 

An argumentation framework is a pair AF= (AR, attacks), where AR is a set of arguments 

and attacks is a binary relation of AR. An attack (A, B) means that the argument A attacks the 

argument B. A set of arguments S attacks an argument B if B is attacked by an argument in S. The 

key question about the framework is whether a given argument A, A ∈ AR, should be accepted.  

One reasonable view is that an argument should be accepted only if every attack on it is by an 

acceptable argument (Dung, 1995) [2,3]. 

Argumentation theory is an important field of Artificial Intelligence.  In multi agent 

environment where agents try to purpose their own goals, cooperation cannot be taken for 

granted. To reach agreements and negotiation between self-motivated agents we should use 

argumentation framework.  The purpose of argumentation is to resolve a conflict between agent’s 

opinions. Argumentation framework has a big impact in multi agent environment.  

 Value-based Argumentation Framework 

We also can extend argumentation framework, namely, Value- based Argumentation 

Framework (VAF). The VAF allows determining which arguments are acceptable, with respect to 

the different audiences represented by different agents. Our agents apply different approaches and 

cooperate in order to exchange their local result (arguments).  

The VAF is able to distinguish attacks from successful attacks, those which defeat the 

attacked argument, with respect to an ordering on the values that are associated with the 

arguments. It allows accommodate different audiences with different interests and preferences [7]. 

A Value-based Argumentation Framework (VAF) is a 5-tuple VAF = (AR, attacks, V , val, P) 

where (AR, attacks) is an argumentation framework, V is a nonempty set of values, val  is a 

function 

which maps from elements of AR to elements of V and P is a set of possible audiences. For 

each A ∈ AR, val(A) ∈ V . 

9. Semantic Certainty Model 

To construct certainty model, assume that object is concept and is represented as a finite 

number of layers in graph. On zero layer is located this object (concept) with its attributes 

(properties and relations) and all sub layer are located previous object sub object (concept sub 

concept) with its attributes [8].  

Now we can describe certainty function: 
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�:	�(�) × �(�) 	→ � , which describes how close our object from concept of pattern. Here  

�:	�	 → {��, ��, … . . }	  are operators which reflect our object or class in their set of graph. Now we 

can define our relation case 

1) Property Certainty: 

���
�
(�), �

�
(�)� ≥ 0		 If  

 ����(�)� ⊆ ����(�)�&	∀�{	�|	� ∈ ����(�)�&	(��(��) ⊆ ��(��))}	)    

Object property set completely includes respective set of patterns and for each pattern value 

performs defined condition with certain predicates. 

 E. g. If for pattern we have determined property “width<10” and value of object should 

be less than 10, E.g. “5” in this case we have complete certainty.  

2) Relation certainty  

�(�� (�), �� (�)) ≥ 0		 If 
	����(�)� ⊆ ����(�)�&	∀�{��		∃��(�, �) ∈ �(�)�&	(��(��) ⊆ ��(��))}		&	 

����ℎ�	����������	(�(�), �(�)}) , 

Where  �- is an operator which every object connects set of sub object. Object relation are 

compatible to pattern relations if set of sub object is compatible is compatible to object sub object 

set and if pattern has properties and object sub objects can satisfactory pattern properties and 

values.  

3) Other case:  

�(�(�), �(�)) < 0 

In other case, when pattern is partially compatible to the object or not compatible we can 

say that we have uncertainty.  

  

We are saying that object O is near to ti pattern then tj  pattern, if  |�(�, ��)| < 		 |���, ���|	 . 

Import operator  ��
�
, ��
� , which describes l layer object properties and relations in sub 

graph, how clos is object from pattern when we can calculate with this framework: 

�(�(�), �(	��)) = 	�[	��
�
∗ 	����

�
(�), ��

�
(��)� +	��

� ∗ �(��
�(�), ��

�(��))]

�

���

 

where ��
�
, ��
�	- are weight coefficients. 

10. Qualitative Argument Generation by Agents 

Qualitative argumentation generation starts when object properties compatibility is 

completed for generation arguments. We are using ����
�
(�), ��

�
(�)�	function and are comparing 

their property sets. In Table 1 are represented C and H values. If we have pattern fully compatible 

to everything is clear this is certainty and another candidates cannot accept this compatibility. 
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Also when we have partial compatibility and compatibility function is positive then agent cannot 

accept this compatibility. 

Tab.1  

C +(h) 

Certainty If  all properties of object the o are similar to the properties of patterns t and  all 

values of the properties are matched and  ���
�
(�), �

�
(�)� ≥ 0 

Uncertainty If some properties of the object o are similar  to some  properties of the pattern t  or  

not all properties values are matched and ���
�
(�), �

�
(�)� ≥ 0 

C -(h) 

Uncertainty Otherwise and ���
�
(�), �

�
(�)� < 0 

 

11. Relative Argument Generation by Agents 

Relative argumentation process starts when qualitative argumentation generation is 

completed and is attacked by agents and also is attacked every sub object and current object.  In 

Table 1 are represented argument confidentiality and counterargument rules. Here to get 

arguments we are using function    �(�� (�), �� (�))  

 
Tab.2 

C +(h) 

Certainty If  all relations of object the o are similar to the relation of patterns t and  pattern’s 

all sub objects are matched to the sub objects of the object all relation   property’s 

values are matched and  �(�� (�), �� (�)) ≥ 0 

Uncertainty If some relations of the object o are similar  to some  relations of the pattern and  

pattern’s some sub objects are matched to some sub objects of the object or some  

relation   property’s values aren’t  matched and  �(�� (�), �� (�)) ≥ 0 

C -(h) 

Uncertainty Otherwise and �(�� (�), �� (�)) < 0 

 

12. Structural Argument Generation by Agents 

 

Structural agent’s arguments generation reviewing as concepts in ontology context, when 

current object should be compatible any concept from this hierarchy.  Of course argumentation 

generation starts from top to bottom and process must go as deep as possible. If on any layer we 

have incompatibility properties or relations and there is uncertainty then we should mark 

concepts which are located under current layer as unknown and we should stop generating 

arguments for them [6]. 
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13. Preferred extension generation 
Tab.3 

N Agent Designation Code Type Count 

1 Agent  AO Slave m 

2 Property Value Calculation AP Slave m+1 

3 Object Property Compatibility to Pattern 

Property  

APM Slave m+n 

4 Object Relation Compatibility to Pattern 

Relation 

ARM Slave m+n 

5 Object Structure Compatibility to Pattern 

Property 

ASM Slave m+n 

6 Argument Generation AA Master m+n 

7 Make Decision ADM Guru 1 

Where m- is count of object subclasses, n- is current class count. 

 

First of all starts working agents which are computing properties and separating objects. 

Properties computation agents starts working in case when any object exists or is separated. 

In this case also starting working property certainty agents, when property values are 

already calculated.  After this activating argument generation agents.   If for current class is 

already computed properties and exists counterarguments for this property about current class, 

then starting working relation certainty agents and next those relational arguments generator 

agents. If still exists for current class counterarguments then starting working proposed structure 

and arguments generator agents. 

After every argument generator agent generates own argument set, they are passing their 

arguments, when for every agent knows other agents arguments then they are generating 

counterarguments set. Attack appears when object compatibility value is better than other agent’s 

value and h- value is confidential, for example argument on 	(	��(�, ��), �, ����������, +) appears 

attack from argument (	��(�, ��), �	, ����������, −), if  �� and �� are same objects to compatible 

different patterns, or (	��(�, ��), �, ����������, −) – case  we have same pattern compatibility. 

When arguments and certainty sets are created, agents should compute preferred extension. 

Argumentation set is globally acceptable if each element appear in every agent preferred extension 

set.  If argument is not acceptable then we can say that it is indefensible. 
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14. Formal Algorithm 

For All Agents 

 For All Object  

  Generation Qualitative Arguments () 

  Generating Relative Arguments () 

  Generation Structural Arguments () 

For All Agents 

 For All Objects 

  If exists relation (obj, patt, arg) 

  Then we have certainty 

  Else we have uncertainty 

 

For All Certainty 

 For All Agents  

  If certainty attacked by agent and exist counterargument  

Then Certainty Confirmed  

Else 

 If certainty attacked by agent and not exist counterargument 

 Then Certainty Unconfirmed 

15. Conclusion 

In this paper we have outlined a framework that provides how agents can communicate, 

who use different ontologies. This is achieved using an argumentation process in which candidate 

correspondences are accepted or rejected, based on the ontological knowledge and the agent’s 

preferences. We briefly described how agents are generating different type of arguments and how 

they can interact using their ontology and knowledge.  We were talking what are multi agent 

systems and what is argumentation. In this article everyone can see clearly preferences of multi 

agent system with argumentation. 
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maTematikuri modeli da argumentaciis Teoria saxeTa 

gamocnobisTvis multiagentebze dafuZnebuli arqiteqturiT  

zurab bosikaSvili, giorgi arCvaZe 

saqarTvelos teqnikuri universiteti 

reziume 

agentebis urTierTobebisas erTmaneTTan, isini ar iyeneben erTidaimave leqsikons da 

onTologias. imisaTvis, rom maTi urTierToba iyos warmatebuli, saWiroa ipovnon 

korespondencia terminebs Soris, romlebsac isini iyeneben sakuTar onTologiebSi.  

statia aRwers Cven samuSaos Tu rogor avawyoT formaluri garemo, raTa moxdes 

SeTanxmebis miRweva agentebs Soris im terminologiiT, romlebsac isini iyeneben 

urTierTobisTvis.  TiToeul agents SeuZlia gadawyvitos, Tavisi interesidan 

gamomdinare, daeTanxmos Tu uaryos sxva kandidatis korespondencia. Cven vcdilobT 

avawyoT obietebis gamomcnobi modeli da aseve gamoviyenoT sxvadasxva gza, raTa 

amovicnoT obieqtebi, am statiaSi Cven vawyobT agentebis models, romelic Sedgeba 

gansxvavebuli qvemodelebisgan. 

 

МАТЕМАТИЧЕСКАЯ МОДЕЛЬ И ТЕОРИЯ АРГУМЕНТАЦИИ ДЛЯ  

РАСПОЗНАВАНИЯ ОБРАЗОВ С АРХИТЕКТУРОЙ НА МУЛЬТИАГЕНТНОЙ ОСНОВЕ 

Босикашвили З., Арчвадзе Г. 

Грузинский Технический Университет 

Резюме 

Когда aгенты общаются друг с другом, они не используют одну и туже лексику и 

антологию. Для того, чтобы их общение было успешным, необходимо найти 

корреспонденцию между терминами, которые агенты используют в своих антологиях. 

Статья описывает вопросы построения формальной области, чтобы между агентами  можно 

было заключить соглашение о той терминологии, которую они испльзуют для общения. 

Каждый агент может решить, исходя из своих интересов, принять или отвергнуть 

корреспонденцию другого кандидата. В работе рассматривается построение модели 

распознавания обьекта и испльзование различных путей для данного процесса. Модель 

агентов строится с использованием различных подмоделей. 
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ibeWdeba avtorTa mier warmodgenili saxiT 

 

 

 

kompiuteruli uzrunvelyofa: g. surgulaZe, e. Turqia, g. nareSelaSvili,  

                    x. qristesiaSvili, g. dalaqiSvili 

 

 

gadaeca warmoebas 29.04.2015 w. qaRaldis zoma 60X84 1/8. pirobiTi nabeWdi 

Tabaxi 9,25. saaRricxvo-sagamomcemlo Tabaxi 8,25. tiraJi 100 egz. ibeWdeba 

avtorTa xarjiT. 
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