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ივერი ფრანგიშვილი - 85
(1930 - 2006)

მართვის სისტემების, ინფორმატიკისა და გამოთვლითი ტექნიკის დარგის თვალსაჩინო
მეცნიერი, ტექნიკურ მეცნიერებათა დოქტორი (1968), პროფესორი (1969), საქართველოს მეცნიერებათა
აკადემიის აკადემიკოსი (1979), რუსეთის მეცნიერებათა აკადემიის ვ.ა. ტრაპეზნიკოვის სახელობის
მართვის პრობლემების ინსტიტუტის დირექტორი (1985), საბჭოთა კავშირის გენერალური
კონსტრუქტორი ატომური ელექტროსადგურების ტექნოლოგიური პროცესების ავტომატიზებული
მართვის სისტემების დარგში (1987), საქართველოს მეცნიერებათა აკადემიის ვიცე-პრეზიდენტი (1985),
საქართველოს საინჟინრო აკადემიის პრეზიდენტი (1992), საერთაშორისო საინჟინრო აკადემიის ვიცე-
პრეზიდენტი (1992), რსფსრ მეცნიერების დამსახურებული მოღვაწე (1981), მთელი რიგი
საერთაშორისო და უცხოური აკადემიების ნამდვილი წევრი.

ივერი ფრანგიშვილი დაიბადა დიდ ჯიხაიშში. 1952 წელს დაამთავრა საქართველოს
პოლიტექნიკური ინსტიტუტის ენერგეტიკის ფაკულტეტი. 1955 წლიდან მოღვაწეობდა მოსკოვში სსრკ
მეცნიერებათა აკადემიის ავტომატიკისა და ტელემექანიკის (შემდეგ – მართვის პრობლემების)
ინსტიტუტში, 1970 წლიდან იყო ამავე ინსტიტუტის დირექტორის მოადგილე სამეცნიერო დარგში.
ივერი ფრანგიშვილის კვლევათა შედეგები წარმატებით გამოიყენება სხვადასხვა დარგებში რთული
სისტემების მართვისათვის. იგი ავტორია 400-ზე მეტი სამეცნიერო პუბლიკაციის, მათ შორის 20
მონოგრაფიის, ერთი სამეცნიერო აღმოჩენის და 40 გამოგონებისა; მისი უშუალო სამეცნიერო
ხელმძღვანელობით დაცულია მრავალი სადოქტორო და საკანდიდატო დისერტაცია.
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IVERI PRANGISHVILI - 85
(1930 - 2006)

Iveri Prangishvili was an outstanding authority in the field of control systems, informatics and computer
science. He was Doctor of Engineering (since 1968), Professor (since 1969), Academician of the Georgian Academy
of Sciences (since 1979), Director of V.A. Trapeznikov Institute of Control Sciences of the Russian Academy of
Sciences (since 1985), Designer General of the USSR in the field of automated systems of controlling the
technological processes of nuclear power stations (since 1987), Vice-President of the Georgian Academy of Sciences
(since 1985), President of the Georgian Engineering Academy (since 1992), Vice-President of the International
Engineering Academy (since 1992), Honored Scientist of the RSFSR (1981), an academician of a number of
International, Russian and other academies.

Iveri Prangishvili was born in the village of Didi Jikhaishi, Georgia. In 1952 he graduated from the Georgian
Polytechnic Institute. Since 1955 his activity was associated with the Institute of Automatics and Telemechanics of
the Academy of Sciences of the USSR (now – the Institute of Control Sciences, the Russian Academy of Sciences);
since 1970 he was the deputy director of the Institute in the field of science.

The main direction in I. Prangishvili’s scientific activity was the development of the theory and concepts of
system approach and general system laws which functioning of complex systems of various origin are governed by;
the development of new (background) principles of detection and identification of mobile objects of various origin;
the elaboration of theoretical basics and principles of construction of distributed control systems for large-scale
plants and establishments and the development of microprocessor control systems with parallel and adjustable
structures.

The results of I. Prangishvili’s investigations were successfully introduced in various industries for the
development of complex automated facilities for controlling large systems. Iveri Prangishvili was the author of more
than 400 works, including 20 monographs, a discovery and 40 inventions. More than 30 theses were defended under
his guidance.

ИВЕРИ ПРАНГИШВИЛИ - 85
(1930 - 2006)

Выдающийся специалист в области систем управления, информатики и вычислительной
техники, доктор технических наук (с 1968 года), профессор (с 1969 года), академик АН Грузии (с
1979 года), директор Института проблем управления им. В.А. Трапезнникова Российской академии
наук (с 1985 года), Генеральный конструктор СССР по автоматизированным системам управления
технологическими процессами атомных электростанции (с 1987 года), вице-президент АН Грузии
(с 1985 года), президент Инженерной Академии Грузии (с 1992 года), вице-президент
Международной Инженерной Академии (с 1992 года), заслуженный деятель науки и техники
РСФСР (1981 г.), академик ряда российских, международных и зарубежных академий.

И.В. Прангишвили родился в Грузии (с. Диди Джихаиши). В 1952 году закончил факультет
энергетики Грузинского политехнического института. С 1955 года его деятельность связана с
Институтом Автоматики и Телемеханики АН СССР (ныне Институт Проблем Управления - ИПУ),
с 1970 года -- заместитель директора по научной работе.

Основным направлением научной деятельности И.В. Прангишвили является разработка
теории и принципов системного подхода и общесистемных закономерностей, которым
подчиняется функционирование сложных систем различной природы; разработка новых (фоновых)
принципов обнаружения и распознавания подвижных объектов различной природы; разработка
теоретических основ и принципов построения распределенных систем управления
крупномасштабными объектами и создание многопроцессорных управляющих вычислительных
систем с параллельной и перестраиваемой структурой.

Результаты исследований И.В. Прангишвили успешно внедрены в различные отрасли при
создании сложных автоматизированных объектов управления крупными системами. Он является
автором более 400 печатных научных работ, в том числе 20 монографий, одного научного
открытия, 40 изобретений. Под его непосредственным руководством защищено более 30
докторских и кандидатских диссертаций.
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Sefasebis meTodebi. elene kamkamiZe, mariam janeliZe, Tea afxaZe // METHODS FOR
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КОНТРОЛЯ  ДОСТУПА  ДЛЯ  РАСПРЕДЕЛЕННЫХ  СЕТЕЙ. Иашвили Г.Н.

 inteleqtualuri SesaZleblobebis mqone koncentratoris proeqtire-
bisa da gamoyenebis zogierTi moTxovnebi qselur kompiuterul

sistemebSi. oTar natroSvili, natalia gabaSvili, Tamar gabaSvili // SOME FEATURES OF
DEVELOPMENT AND USE OF THE INTELLIGENT CONCENTRATOR FOR COMPUTER NETWORK
SYSTEMS. Natroshvili Otar, Gabashvili Natalia, Gabashvili Tamar // НЕКОТОРЫЕ ОСОБЕННОСТИ
РАЗРАБОТКИ И ПРИМЕНЕНИЯ ИНТЕЛЛЕКТУАЛЬНОГО КОНЦЕНТРАТОРА ДЛЯ
КОМПЬЮТЕРНЫХ СЕТЕВЫХ СИСТЕМ. Натрошвили О., Габашвили Н., Габашвили Т.
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saqarTvelos erovnuli TviTmyofadobis ganmsazRvreli

parametrebis dadgena da eTno-kulturuli evoluciis

modelireba

arCil frangiSvili, Tamaz obgaZe

saqarTvelos teqnikuri universiteti,

reziume

Seswavlilia qarTuli xasiaTis is mTavari elementebi, rac ganapirobebs erovnuli

TviTmyofadobis safuZvels. gamoyofilia kavkasiuri kulturis ZiriTadi sabaziso

elementebi da qarTuli bazisisaTvis damaxasiaTebeli is damatebiTi parametrebi, rac

qmnis qarTul xasiaTs. Camoyalibebulia, erovnuli TviTmyofadobis dinamikis

ganmsazRvreli, agregirebuli parametrebis sabaziso sistema. SemoRebulia erovnuli

TviTmyofadobis indeqsis cneba. Seswavlilia, globalizaciis gavlena erovnuli

TviTmyofadobis indeqsis zrdaze. Camoyalibebulia erovnuli TviTmyofadobis zrdis

Semaferxebeli mizezebis sistema da agebulia erovnuli TviTmyofadobis indeqsis

dinamikis Sesabamisi maTematikuri modeli saqarTvelos 1990-2015 wlebis monacemebis

gaTvaliswinebiT.

sakvanZo sityvebi: erovnuli TviTmyofadobis indeqsi. globalizacia. sabaziso

sistema. saqarTvelos eTno-kulturuli evolucia.

1. qarTuli xasiaTi

socialur-politikuri sistema xasiaTdeba mravali sxvadasxva  parametriT: ekonomi-
kuri, socialuri, kulturuli, eTnikuri, teritoriuli, politikuri, istoriuli,

enobrivi, religiur-eTikuri Sinaarsis da a.S. Cveni amocanis mizania, SeviswavloT

saqarTvelos TviTmyofadobis ganviTarebis SesaZlo scenarebi da im parametrebis

dinamika, romlebic  ganmsazRvrelia Cveni amocanidan gamomdinare. virCevT im parametrebs,

romlebic axasiaTeben gansaxilveli sistemis agregirebul parametrebs anu parametrebs,

romlebic saSualebas iZlevian avsaxoT ama Tu im Sinaarsis globalur-jamuri yofaqceva,

rac saSualebas iZleva avagoT mocemuli sistemis evoluciuri maTematikuri modeli.

saqarTvelos erovnuli TviTmyofadobis dinamika mniSvnelovnadaa damokidebuli

kavkasielTa kulturisaTvis damaxasiaTebel iseT faqtorebTan, rogoricaa ufrosebis

mimarT mokrZalebuli damokidebuleba, tradiciebis pativiscema, tradiciuli cekvebisa

da simRerebis siyvaruli, qalisa da dedis kulti, vaJkacuri (rainduli) cxovrebis

wesi, megobrisadmi erTguleba, mtrisadmi daumorCilebloba; qarTvelisaTvis, amas emateba

sakuTari enisa da literaturuli memkvidreobis pativiscema (gansakuTrebulad amayoben

qarTvelebi SoTa rusTavelis `vefxistyaosniT"), marTlmadidebluri rwmenisadmi faqizi

damokidebuleba, rac dakavSirebulia Cveni eTnosis cxovrebis wesTan da istoriul

warsulTan (qarTvelebi amayoben im 100 000 qarTveliT, romlebmac mters uari uTxra

marTlmadidebluri xatebis Seuracxyofaze da Tavis mokveTiT sikvdili arCia rwmenis

Ralats).
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ar SeiZleba ar aRiniSnos qarTuli eTnosis gansakuTrebuli siyvaruli

samSoblosadmi, romelic xSirad, dedis siyvarulis rangSi adis. amitomaa, rom emigranti

qarTvelisaTvis (sxvebisagan gansxvavebiT), nostalgia mourCeneli avadmyofobaa. xSirad,

qarTuli musikisa Tu kulturis sxva gamovlinebasTan Sexvedra, emigrantis TvalebSi

monatrebis cremls aCens da aSiSvlebs nostalgiis udides tkivils. ar SeiZleba

daviviwyoT Cveni gmiruli sabrZolo warsuli. saqarTvelo yovelTvis amayobda Tavisi

gmirebiT. qarTuli xasiaTis formirebaSi didi roli Seasrula vazma da qarTulma

Rvinom, saqarTvelo xom Rvinis samSobloa. sayovelTaod cnobilia qarTuli sufris

kultura. maSin roca, msoflios umravles qveyanaSi sasmeli Trobisa da drostarebis

saSualeba iyo, saqarTveloSi qarTuli sufra iyo TaobaTa Soris dagrovili codnis

gadacemis adgili, amitomacaa, rom qarTvelebi qarTul sufras akademiasac uwodebdnen.

qarTvelebisaTvis stumari imdenad sasurvel pirovnebad iTvleboda, rom arsebobs

gamoTqma: `stumari RvTisaao". saqarTvelo xorblis mravali jiSis samSoblocaa.

qarTvelebis mier gamoWedili xmali sayovelTaod iyo cnobili. qarTvelebi amayi da

Tavmoyvare, mSromeli xalxia (arsebobs qarTuli gamoTqma `cda bedis monaxevreao"). ai

esaa, is sabaziso elementebi, rasac qarTul xasiaTs veZaxiT da vamayobT misi arsebobiT.

2. saqarTvelos erovnuli TviTmyofadobis

dinamikis ganmsazRvreli parametrebis dadgena

cxadia, rom saqarTvelos moqalaqeTagan (romelTa saerTo raodenobaa M(t)), rac

ufro met adamians aqvs qarTuli erovnuli xasiaTi da maSasadame, erovnuli

TviTmyofadobis SenarCunebis survili (vTqvaT maTi raodenobaa N(t)), miT ufro metia

erovnuli TviTmyofadobis SenarCunebis albaTobac. amitom bunebrivia, erovnuli

TviTmyofadobis dinamikuri maxasiaTebeli anu erovnuli TviTmyofadobis indeqsi I(t),
ganisazRvros rogorc am ori parametris fardoba:( ) = ( )( ).

erovnuli TviTmyofadobis indeqsi icvleba I(t)∈[0;1] SualedSi. am indeqsis

mniSvnelobaa 1, roca gvaqvs sruli erovnuli TviTmyofadoba; mniSvnelobaa 0, Tu qveyana

srulad kargavs TviTmyofadobis survils da iqceva merkantilur, manqurTTa erTobad da

maSasadame, rac ufro axlosaa es indeqsi mniSvnelobasTan erTi, miT metia qveynis

erovnuli sulisa da xasiaTis SenarCunebis SesaZleblobac. exla SeviswavloT erovnuli

TviTmyofadobis ganmsazRvreli M(t) da N(t) parametrebis cvlilebis Taviseburebebi,

risTvisac gvWirdeba Sesabamisi maTematikuri modelis Sedgena [1,2].

cxadia rom, mosaxleobis M(t) raodenobis cvlileba, mniSvnelovnadaa damokidebuli

religiur-eTikuri gavlenis RE parametrze da socialur-ekonomikuri politikis

gavlenis XEC funqciaze.

aseve, saqarTvelos erovnuli TviTmyofadobis msurvelTa N(t) raodenobis cvlileba

damokidebulia religiur-eTikuri gavlenis RE funqciaze, masmediis gavlenis IMAS
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funqciaze da saqarTvelos mosaxleobis M(t) raodenobis iveri frangiSvilis

IVPR(M,N(M,…)) dinamikur funqciaze, anu gvaqvs gantolebaTa sistema:̇ = ( , ), (1)̇ = ( , ) + ( , ). (2)

Tu am gantolebaTa sistemis marjvena mxaris funqciebs, gavSliT teiloris

formuliT da SevinarCunebT mxolod wrfiv wevrebs,  miviRebT:̇ = + + ,                                                 (3)̇ = + ( , ) + + .               (4)
sawyis pirobebs aqvT saxe: (0) = 5.45, (5)(0) = 4.8.                                                                         (6)
am amocanas amovxsniT runge-kutas meTodiT cvladi bijiT.

axla ganvixiloT modelis ganmsazRvreli parametrebis dadgenis meTodika.

am parametrebis dinamikis dasadgenad, saWiroa, gamoviyenoT uaxlesi istoriis

1990-2014 wlebis gamocdileba da Sesabamisi informacia gadavamuSaoT regresiuli

analizis bazaze. maSin, RE(n) religiur-eTikuri gavlenis funqciisaTvis gveqneba naxaxi 1.

nax.1. religiur-eTikuri gavlenis funqciis grafiki

am naxazze, n - is mniSvneloba 0 Seesabameba 1990 wels, romelic aRebulia sawyis

doned, n - is mniSvneloba 1 Seesabameba 1991 wels da a.S. rogorc vxedavT, religiur-

eTikuris gavlena mkveTrad izrdeboda 1990-1995 wlebSi, xolo 1996-2002 wlebSi

mimdinareobda piriqiTa, eTikuri Rirebulebebis daTrgunvis procesi, 2003 wlidan ki

religiur-eTikuris gavlena dastabilurda, Tumca, ufro naklebia vidre 1990 wels. am

funqciisaTvis gvaqvs analizuri miaxloeba:( ) = 0.029 . ( ) + 1. (7)

analogiurad, masmediis gavlenis IMAS(n) funqciisaTvis gvaqvs nax.2. masmediis

gavlenis funqcia didia, roca saqme gvaqvs maRalprofesional JurnalistikasTan da

swor informaciul politikasTan. ufro metic, masmedias SeuZlia xalxis masebis

cnobierebiT manipulaciac; rasac kargad iyeneben finansurad uzrunvelyofili

politikosebi, arCevnebis wina periodSi. Tumca, rodesac saqme gvaqvs

araprofesionalizmTan, masmediam SeiZleba ukuefeqtic ki gamoiwvios (roca Ralatobs

0 5 10 15 20 25
0

5

10

RE n( )

n
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zomierebis grZnoba, roca naklebad icnobs mosaxleobis umravlesobis problemebs da

informaciis gadmocemisas aRizianebs mtkivneuli TemebiT).

nax.2. masmediis gavlenis funqciis grafiki

rogorc vxedavT, masmediis gavlenis funqcia 1990-1995 wlebSi mkveTrad ecema 0.19

mniSvnelobidan nulamde, xolo SemdgomSi, am funqciis gavlena uaryofiTia, anu

mosaxleobas  masmediis informaciidan, sapirispiro daskvnebi gamoaqvs, rac

mniSvnelovnadaa ganpirobebuli araswori informaciuli politikiTa da JurnalistTa

araprofesionalizmis zrdiT. Sesabamisi funqcia analizurad gamoisaxeba formuliT:

. (8)

socialur-ekonomikuri politikis gavlenis funqciis grafiki mocemulia me-3

naxazze.

nax.3. socialur-ekonomikuri gavlenis funqciis grafiki

socialur-ekonomikuri gavlenis funqcia analizurad gamoisaxeba formuliT (9):( ) = 0.011( − 3) . ( ) . (9)

iveri frangiSvilis IVPR(M,N) dinamikur funqcias 1990 wlidan dawyebuli drois

yoveli t - wlisaTvis aqvs saxe (10):( , ) = 0.01 ( . ) . .                                      (10)
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0
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iveri frangiSvilis funqcia IVPR(M,N) gamosaxavs iveris postulats [3], imis

Sesaxeb, rom Tu organizaciul sistemaSi destruqciul wevrTa raodenobam gadaaWarba

oqros kveTidan mosul ricxvs 61.8%, maSin organizaciuli sistema vardeba Savi

xvrelis atraqtorSi da sabolood iRupeba.

am funqcias Cveni amocanis SemTxvevaSi Seesabameba is faqti, rom Tu erovnuli

TviTmyofadobis msurvelTa - erovnuli mosaxleobis nawilis sapirispiro antierovnuli

- manqurTuli Zalebi gadaaWarbeben 62%-s, maSin saqarTvelos erovnuli TviTmyofadobis

indeqsi daiwyebs monotonurad dacemas da saqarTvelo darCeba qarTuli sulis gareSe.

sxvanairad rom vTqvaT, Tu erovnuli TviTmyofadobis indeqsis I(t) mniSvneloba

daeca da miaRwia zRvrul 0.38 mniSvnelobas, maSin veRaraferi gviSvelis

gadagvarebisagan.

Cven diskretul maTematikur modelSi (3), (4) gansasazRvravi dagvrCa mxolod, = 0.2, = 0,3 koeficientebi. am koeficientebs vpoulobT mosaxleobis

raodenobis dinamikis cnobili statistikuri mniSvnelobebis bazaze, gausis umcires

kvadratTa meTodis saSualebiT.

; .

agebuli modelidan gamomdinare, erovnuli TviTmyofadobis indeqsi aRiwereba me-4

naxazze mocemuli grafikis saSualebiT, xolo mosaxleobis raodenobisa da erovnulad

ganwyobili mosaxleobis raodenobaTa dinamika Sesabamisad, mocemulia me-5 da me-6

naxazebze.

nax.4. erovnuli TviTmyofadobis indeqsis dinamika 1990-2015 wlebisaTvis.

uwyveti wiri gamosaxavs Teoriul Sedegs, xolo wertilebi Seesabameba

faqtobriv anu praqtikul-statistikuri monacemebis  dones


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nax.5. mosaxleobis raodenobis dinamika Teoriuli

Sedegebis mixedviT

nax.6. mosaxleobis erovnulad ganwyobili nawilis raodenobis

dinamika 1990-2015 wlebisaTvis, Teoriuli Sedegebis mixedviT

3. daskvna

rogorc vxedavT, 1992-2002 wlebSi mimdinareobda erovnuli TviTmyofadobis

indeqsis neli Semcireba, xolo 2002-2005 wlebSi mimdinareobda erovnuli indeqsis

stabiluri zrda, Semdgom 2005-2010 wlebSi indeqsi mcirdeba, rac mniSvnelovnad iyo

ganpirobebuli antierovnuli da antireligiuri, manqurTul-sorosuli masmedia-

propagandiT. 2012 wlidan ki SeiniSneba indeqsis dinamikis SedarebiTi stabilizacia,

Tumca indeqsis mniSvneloba zRvruls uaxlovdeba.

rac imas niSnavs rom, Tu gvinda SevinarCunoT winaparTa Rirseuli tradiciebi,

maSin aucilebelia:

a) sorosis mavne organizaciis gauqmeba saqarTveloSi da misi mimdevrebisaTvis

politikuri da Jurnalisturi moRvaweobis akrZalva;

b) erovnul-patriotuli masmedia-proeqtebis SemuSaveba, saskolo programebis

adaptacia erovnul interesebidan gamomdinare da satelevizio - sainformacio

politikis erovnuli interesebis mimarTulebiT warmarTva.
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DETERMINATION OF THE DEFINING PARAMETERS OF GEORGIA'S NATIONAL
IDENTITY AND MODELLING OF ETHNOCULTURAL EVOLUTION

Prangishvili Archil, Obgadze Tamaz
Georgian Technical University

Summary

In work those lines of the Georgian character which define national originality are studied.
The basic basic elements of the Caucasian character and those additional parameters that creates
the Georgian character are allocated. The concept of an index of originality is entered. The basic
system of the aggregated parameters defining dynamics of an index of national originality is
constructed. Influence of globalization on nature of growth of an index of identity of national
cultures is studied. On the example of Georgia the corresponding mathematical model for
dynamics of an index of originality is constructed 1990-2015.

ОПРЕДЕЛЕНИЕ ОПРЕДЕЛЯЮЩИХ ПАРАМЕТРОВ НАЦИОНАЛЬНОЙ
САМОБЫТНОСТИ ГРУЗИИ И МОДЕЛИРОВАНИЕ ЭТНОКУЛЬТУРНОЙ ЭВОЛЮЦИИ

Прангишвили А.И., Обгадзе Т.А.
Грузинский Технический университет

Резюме

В работе изучены те черты грузинского характера, которые определяют национальную
самобытность. Выделены основные базисные элементы кавказского характера и те
дополнительные параметры, что создаёт грузинский характер. Введено понятие индекса
самобытности. Построена базисная система агрегированных параметров, определяющих
динамику индекса национальной самобытности. Изучается влияние глобализации на
характере роста индекса самобытности национальных культур. На примере Грузии 1990-
2015 г. построена соответствующая математическая модель для динамики индекса
самобытности.
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МАТЕМАТИЧЕСКОЕ МОДЕЛИРОВАНИЕ ДИНАМИКИ  

СТОИМОСТИ КОМПАНИИ 

 

Обгадзе Т.А., Гоголадзе В.Р., Биченова Н.М. 

Грузинский Технический Университет 

Резюме 

С целью исследования динамики стоимости компании строится математическая модель 

и изучаются частные случай построенной модели, которые показывают широту охвата 

процессов различной сложности. На основе регрессионного анализа, строятся функции для 

определяющих параметров модели, изучается динамика данного (гипотетического) 

временного ряда данных изменения стоимости компании с течением времени. 

Ключевые слова: стоимость компании. Динамика. Рыночная стоимость. Дебет. 

 

1. Построение математической модели экономической динамики  

стоимости компании 

 

Стоимость компании складывается из двух компонент: текущая рыночная стоимость 

чистых активов и текущая стоимость долговых обязательств[1-11]. 

Мы будем считать стоимостью чистых активов: выручку минус расходы (в том числе, 

на покрытие налогов) за год вместе с фондом развития компании, оборотным капиталом и 

стоимостью средств производства. 

Стоимость долга (дебет), это текущая сумма долговых обязательств по всем видам 

задолженности компании за данный отчётный промежуток времени. 

Представим стоимость компании в виде разности стоимости чистых активов и долга:  

)()()( tDtAtX  ,                                                                (1) 

где 

)(tA  - стоимость чистых активов компании; 

)(tD  - стоимость долга (дебет). 

Стоимость чистых активов компании записываем в виде:  

)()()( tXttA


  ,                                                                   (2) 

где, )(t - функция пропорциональности, определяемая на основе регрессионного анализа 

данных.  

Стоимость долга представляем в виде:  

   dtXFetD

t

 )()(
0

   ,                                                  (3) 

где зависимость F[X(t-)] определяется на основе регрессионного анализа данных. Подставляя 

соотношения (2) и (3) в уравнение (1), получаем интегро-дифференциальное уравнение 

экономической динамики стоимости компании  (4): 
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 𝑋(𝑡) = )()( tXt


 −    dtXFe

t

 )(
0

  .                                     (4) 

Чтобы упростить интеграл в правой части уравнения (4), производим замену 

переменных по формуле st  , тогда: 

𝑑𝑠 = −𝑑𝜏, ∫ 𝑒−𝛿𝜏𝐹[𝑋(𝑡 − 𝜏)]𝑑𝜏 = 𝑒−𝛿𝑡 ∫ 𝑒𝛿𝑠𝐹[𝑋(𝑠)]𝑑𝑠
𝑡

0

𝑡

0
. 

Подставляя, полученное выражение интеграла в (4) получаем уравнение стоимостной 

динамики в виде: 

𝑋(𝑡) = )(X(t) t


 −𝑒−𝛿𝑡 ∫ 𝑒𝛿𝑠𝐹[𝑋(𝑠)]𝑑𝑠
𝑡

0
.                                                   (5) 

Умножаем уравнение (5) на 𝑒𝛿𝑡 ,  тогда имеем 

𝑋(𝑡) ∙ 𝑒𝛿𝑡 = 𝑒𝛿𝑡 ∙ 𝛽(𝑡) ∙ 𝑋(𝑡)̇ − ∫ 𝑒𝛿𝑠𝐹[𝑋(𝑠)]𝑑𝑠
𝑡

0
.                                          (6) 

Чтобы избавится от интеграла в правой части уравнения (2.6) дифференцируем ее по 

параметру времени -  t, тогда получаем математическую модель стоимостной динамики в виде 

𝑒𝛿𝑡 ∙ 𝛽(𝑡) ∙ 𝑋̈+𝑒𝛿𝑡 ∙ (𝛽̇ + 𝛿 ∙ 𝛽 − 1) − 𝑒𝛿𝑡 ∙ 𝐹[𝑋(𝑡)] − 𝛿 ∙ 𝑒𝛿𝑡 ∙ 𝑋 = 0.                     (7) 

Если 0)( t , тогда из (2) имеем 0)( tA , т.е. нет чистого капитала, что из (1) дает 

)()( tDtX  , иначе говоря, имеем только долг, но это исключается, поскольку, до этого, 

наступает уровень нежелательного банкротства. 

Если же, нас интересует более весомый случай, то допускаем что 𝛽(𝑡) ≠ 0 и из (7) 

получаем математическую модель стоимостной динамики компании в виде:   

 
0

)(

)(
)(

)(

1)(
)( 












t

XtXF
tX

t

t
tX








.                                        (8)   

К уравнению (8) присоединяем начальные условия: 

00 )0(X  ,)0( PXX 


,                                                            (9) 

и получаем задачу Коши для обобщенной обыкновенной математической модели 

стоимостной динамики (8). 

Коэффициент (t) и функция 𝐹[𝑋(𝑡)]  являются параметрами управления. Целью 

управления является стабильное развитие с максимизацией стоимости активов и 

минимизацией стоимости долга, что отражается в законе изменения стоимости компании X(t), 

без разрушающих систему резонансных колебаний. 

 

2. Частные случаи математической модели экономической динамики  

стоимости компании 

Рассмотрим некоторые ее частные случай, при различных функциях стоимость активов 

компании и стоимости долга: 

а) рассматриваем случай, когда  

𝛽(𝑡) = 𝛽(0)𝑒−𝛿∙𝑡 +
1

𝛿
 ,                                                      (10) 

𝐹[𝑋(𝑡)] = [0.9 ∙ 𝛽(0)𝑒−𝛿∙𝑡 +
0.9

𝛿
] − [𝛽(0)𝑒−𝛿∙𝑡(𝜔2 + 𝜀 cos 2𝑡) +

𝜔2+𝜀 cos 2𝑡

𝛿
+ 𝛿] ∙ 𝑋(𝑡).    (11) 
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Тогда из уравнения  (8) получается уравнение Матье: 

  9.0)(2cos)( 2 


tXttX  .                                           (12) 

Присоединяем начальные условия: 

1)0(X  ,1)0( 


X .                                                                      (13) 

При 5.0  и 2.0 , на основе MATHCAD Professional получаем решение 

)(S , 10 tXtS  
и  соответствующую картину на фазовой плоскости 







 

)(),( tXtX ,где  

)(2 tXS


  , (Рис.1), (Рис. 2);  
 

Рис.1. Динамика модели Матье

 

 
Рис.2. Картина динамики Матье на фазовой плоскости 

 

б) рассматриваем случай, когда  

   ,)( tt                                                             (14) 

𝐹[𝑋(𝑡)] = −𝛽(𝑡) ∙ (𝑋3 + 𝐴 cos 𝜔𝑡 + 0.3) + (𝛽 − 𝛿) ∙ 𝑋,                            (15) 

где  const.A  ,  const  

Тогда из уравнения (8) получаем уравнение Дюффинга:    

03.0cos)()()()( 3 


tAtXtXtXtX                                  (16) 

Присоединяем начальные условия: 

1)0(X  ,1)0( 


X . 
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При 0.25A  ,2.0  и 1 , на основе MATHCAD 2001 professional, получаем 

решение для национального дохода )(S , 10 tXtS  
,  и соответствующую картину на 

фазовой плоскости 






 

)(),( tXtX , где )(2 tXS


   (Рис. 3, 4). 

 
Рис.3. Динамика модели Дюффинга 

 

 

 

 

 

 

 

 

 

Рис.4. Картина динамики Дюффинга на фазовой плоскости 

 

Таким образом, мы проверили, что построенная в работе математическая модель 

стоимостной динамики компании, в частных случаях, может превращаться в модель Матье, 

модель Дюффинга и.т.д. Это означает, что предложенная математическая модель имеет 

достаточно широкий спектр охвата различных режимов динамики. 

Что самое главное, предложенная математическая модель дает возможность, в случае 

нахождения соответствующей функции стоимости чистых активов и функции дебета, изучить 

экономическую динамику стоимости  компании. 

 

3. Методика подбора функции стоимости чистых активов и функции дебета для 

математической модели стоимостной динамики 

 

Предложенная математическая модель стоимостной динамики компании можно 

применять на практике, лишь, если будут определены методы нахождения конкретного вида 

функции чистых активов и долга, для данного временного ряда данных. Поэтому, займемся 

решением этой задачи. 
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3.1. Регрессионный анализ временных данных стоимостной динамики для определения 

функциональной зависимости чистых активов от стоимости компании 

 

Для нахождения конкретного вида функциональной зависимости чистых активов 𝐴(𝑡), 

от стоимости компании 𝑋(𝑡), нужно использовать известные данные о распределении 

стоимостей данной компании за прошедшие моменты времени: 

{𝐴(𝑡𝑖 )}𝑖=0
𝑛 ;     {𝑋𝑖}𝑖=0

𝑛 ;                                                            (17) 

 

и на основе регрессионного анализа данных, определить вид функции 𝛽(𝑡) в зависимости (2). 

Для решения этой задачи, зависимость (2) переписываем в виде:  

 

𝐴(𝑡𝑖) = 𝛽(𝑡𝑖) ∙
𝑋𝑖+1−𝑋𝑖−1

2∙ℎ
,                                                          (18) 

 

где ℎ-шаг по времени, а 𝑋𝑖+1 = 𝑋(𝑡𝑖+1) и 𝛽(𝑡𝑖) - функция пропорциональности, которую 

нужно определить. 

Пусть нам известны значения стоимостей компании и активов в определённые моменты 

времени: {𝐴(𝑡𝑖)}𝑖=0
𝑛 ;     {𝑋𝑖}𝑖=0

𝑛 , тогда очевидно, что можем найти соответствующие значения 

𝛽(𝑡𝑖). Действительно, 

 

𝛽(𝑡𝑖) =
2∙ℎ∙𝐴(𝑡𝑖)

𝑋𝑖+1−𝑋𝑖−1
, 𝑖 = 2, 𝑛 − 1̅̅ ̅̅ ̅̅ ̅̅ ̅̅ , 𝛽(𝑡1) = 𝛽(𝑡2), 𝛽(𝑡𝑛) = 𝛽(𝑡𝑛−1).                 (19) 

 

В соотношении (19) предполагается, что 𝑋𝑖+1 − 𝑋𝑖−1 ≠ 0, h=1. Иначе, мы будем 

пользоваться соотношением (18). В таком случае, получаем, что соответствующее значение 

𝐴(𝑡𝑖 ) =0. В этом случае, значение 𝛽(𝑡𝑖) может быть произвольным числом. Исходя из 

предполагаемой непрерывности этой функции, будем считать соответствующее значение 

𝛽(𝑡𝑖), средним арифметическим соседних значений. Иначе говоря, в этих случаях 𝛽(𝑡𝑖) =
𝛽𝑖+1+𝛽𝑖−1

2
 . Таким образом, приходим к задаче регрессионного анализа: определить вид 

функции 𝛽(𝑡) по заданным значениям 𝛽(𝑡𝑖). 

Рассмотрим числовой пример: в качестве шага по времени выбираем  ℎ = 1 месяц. 

                                                                                                              Таб.1 

𝐴(𝑡𝑖) 2000 2100 2500 2000 0 2200 2300 2500 2700 0 2000 1800 

𝑋𝑖 1500 1600 2000 1400 1200 1400 1700 1900 2000 2500 2000 1800 

𝑖 1 2 3 4 5 6 7 8 9 10 11 12 

На основе таб.1, можем по формуле (19) составить таб.2 

                                                                                                             Таб.2 

𝑡𝑖 1 2 3 4 5 6 7 8 9 10 11 12 

𝛽(𝑡𝑖) 8 8.4 -25 -5 1.9 8.8 9.2 16.67 9 1.6 -5.714 -5.14 

Для решения задачи регрессии, воспользуемся таблицей 2. График функции 𝑦𝑖 = 𝛽(𝑡𝑖)  

имеет вид, представленный на рис.5. 
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Рис.5. График функции  𝒚𝒊 = 𝜷(𝒕𝒊) 

 

 

3.2. Задача линейной регрессии 

 

Для начала, будем искать линейное приближение для зависимости 𝑦𝑖 = 𝛽(𝑡𝑖), т.е. будем 

искать такую линейную функцию 𝑦 = 𝛽(𝑡) = 𝑎 ∙ 𝑡 + 𝑏, которая является наилучшим в смысле 

Гаусса приближением, для функции 𝑦𝑖 = 𝛽(𝑡𝑖) заданной таблично таб.2. Иначе говоря, будем 

искать такие значения для 𝑎 и 𝑏, для которых значение невязки Гаусса  

𝐺(𝑎, 𝑏) = ∑ (𝑦𝑖 − 𝛽(𝑡𝑖 ))
2𝑛

𝑖=1                                                   (20) 

минимально. 

Для нашего примера таб.2, имеем 𝑛 = 12. Тогда, на основе программного пакета 

𝑴𝒂𝒕𝒉𝒄𝒂𝒅, составляем программу: 

 

      

               

 
 

Рис.6. Решение задачи линейной регрессии 
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𝛽(𝑡) = 0.103 ∙ 𝑡 + 1.223, 

иначе говоря, для стоимости активов в линейном приближении имеем соотношение: 

)()1.223+0.103t()( tXtA


 . 

Из рис.6 явствует что, линейная регрессия в данном случае неэффективна, 

действительно, коэффициент корреляции Пирсона для наших данных равен 

Однако, получаемая функция имеет простейший вид и удобна для дальнейшего 

исследования. 

3.3. Задача обобщённой линейной регрессии 

В этом случае, данные приближаются в виде линейной комбинации некоторых 

выбранных базисных функций, т.е. приближение для зависимости 𝑦𝑖 = 𝛽(𝑡𝑖) будем искать в 

виде: 𝑦 = 𝛽(𝑡) = 𝑘1 ∙
1

𝑡2+1
+ 𝑘2 ∙ 𝑡2 + 𝑘3 ∙ 𝑒𝑡. Коэффициенты разложения 𝑘𝑖 определяются, по-

прежнему, из условия наилучшего приближения Гаусса (20). В этом случае на основе 

программного пакета 𝑴𝒂𝒕𝒉𝒄𝒂𝒅, составляем программу: 

 

                         

 

            

 

Рис.7. Обобщенная линейная регрессия 

 

Таким образом, получаем что, в случае, обобщенной линейной регрессии данных, 
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11.018∙𝑡
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Из рис.7 ясно, что обобщенная линейная регрессия дает более точное приближение, 

чем простая линейная регрессия. В этом методе еще есть запас увеличения точности путём 

подбора более подходящих базисных функций разложения, хотя, общего метода их подбора 

пока  нет. 

3.4. Полиномиальная регрессия 

Рассмотрим задачу полиномиальной регрессии для наших данных, т.е. приближение 

для зависимости 𝑦𝑖 = 𝛽(𝑡𝑖) будем искать в виде: 

𝑦 = 𝛽(𝑡) = ∑ 𝑎𝑖 ∙ 𝑡𝑖𝑛
𝑖=0 . 

Коэффициенты полинома будем определять из условия наилучшего приближения 

Гаусса (20). В этом случае на основе программного пакета 𝑴𝒂𝒕𝒉𝒄𝒂𝒅, составляем программу: 

 

           

 

                      

 

 

  

 

Рис.8. Полиномиальная регрессия 
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    Матрица коэффициентов полинома приближения.  

  

Проверка приближения рис.8. 

 

 

 

Рис.9. Характер приближения 𝜷(𝒕) функции полиномами 

 

Таким образом, получаем что, в случае, полиномиальной регрессии данных, получаем 

приближение в виде: 

𝛽(𝑡) = 21.369 − 18.167 ∙ 𝑡1 + 3.74 ∙ 𝑡2 − 0.205 ∙ 𝑡3, 

иначе говоря, для стоимости активов в обобщенном линейном приближении, имеем 

соотношение: 

 

𝐴(𝑡) = (21.369 − 18.167 ∙ 𝑡1 + 3.74 ∙ 𝑡2 − 0.205 ∙ 𝑡3) ∙ 𝑋̇(𝑡). 

 

Из рис.9 явствует, что полиномиальная регрессия более точно приближает 

рассматриваемые в примере данные, чем предыдущие методы регрессии, однако, полученная 

функция имеет нули и дает сингулярность в общей модели, поэтому при динамическом 

анализе, более целесообразным представляется использовать функцию, полученную по 

линейной регрессии.  
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3.5. Методика подбора функции дебета для динамического анализа  

стоимости компании 

Стоимость долга вычисляется по формуле (3)    dtXFetD

t

 )()(
0

   . Произведем 

замену переменных  𝑡 − 𝜏 = 𝑠, в подынтегральной функции. Тогда получаем 𝑑𝜏 = −𝑑𝑠,   𝜏 =

𝑡 − 𝑠: 

𝐷(𝑡) = − ∫ 𝑒−𝛿(𝑡−𝑠)𝐹(𝑠)𝑑𝑠 = 𝑒−𝛿∙𝑡 ∙ ∫ 𝑒𝛿∙𝑠𝐹(𝑠)𝑑𝑠
𝑡

0

0

𝑡
.                                 (21) 

Дифференцируя это соотношение, перепишем в виде: 

𝐷̇(𝑡) = 𝑒−𝛿∙𝑡 ∙ 𝐹[𝑋(𝑡)].                                                                                  (22) 

Нашей целью является нахождение конкретной функциональной зависимости 𝐹[𝑋(𝑡)].  

Из соотношения (22) имеем, что 

𝐹[𝑋(𝑡)] = 𝑒𝛿∙𝑡 ∙ 𝐷̇(𝑡).                                                                                    (23) 

Исходя из соотношения (1), 𝑋(𝑡) = 𝐴(𝑡) − 𝐷(𝑡) и пользуясь таб.1, можно составить 

таблицу 3. 

Таб.3 

𝑋(𝑡𝑖) 1500 1600 2000 1400 1200 1400 1700 1900 2000 2500 2000 1800 

𝐴(𝑡𝑖) 2000 2100 2500 2000 0 2200 2300 2500 2700 0 2000 1800 

𝐷(𝑡𝑖) 500 500 500 600 -1200 800 600 600 700 -2500 0 0 

𝐷̇(𝑡𝑖) 0 0 50 -850 100 900 -100 50 -1550 -350 1250 1250 

F[𝑋(𝑡𝑖)] 0 0 369 -

17073 

5460 133572 -

40343 

54832 -

4620485 

-

2836079 

27533082 7482677 

 

Считая, что 𝛿 = 1 из формулы (23) можем заполнить и последнюю строку таблицы 3. 

Коэффициент корреляции Пирсона для исследуемых массивов  

𝑋(𝑡𝑖) и 𝐹[𝑋(𝑡𝑖)] 

равен , таким образом, линейная регрессия, в данном случае, не позволит 

получить соотношение требуемой точностью. Поэтому будем пользоваться полиномиальной 

регрессией. 

Коэффициенты полинома будем определять из условия наилучшего приближения 

Гаусса (20). В этом случае на основе программного пакета 𝑴𝒂𝒕𝒉𝒄𝒂𝒅, составляем программу: 
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Рис.10. График функции дебета. Характер приближения данных полиномом 

 

Таким образом, для данного примера получаем зависимость дебета от стоимости 

компании в виде: 

𝐹[𝑋(𝑡)] = 0.25 + 0.534 ∙ 𝑋(𝑡) + 9.475 ∙ (𝑋(𝑡))2 − 0.004 ∙ (𝑋(𝑡))3. 

поэтому, уже возможно, на основе общей модели (8) стоимостной динамики, исследовать 

изучаемый процесс. 

 

3.6. Определение функции дебета методом Паде-аппроксимации 

Для определения функции дебета воспользуемся Паде аппроксимацией, т.е. функцию 

𝐹[𝑋(𝑡)] будем приближать рациональной функцией:
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Коэффициенты 𝑎𝑖 , 𝑖 = 1, 𝑛̅̅ ̅̅ ̅будем определять из условия наилучшего приближения 

Гаусса (20) (хотя, можно определять их и из формул Паде). В этом случае на основе 

программного пакета 𝑴𝒂𝒕𝒉𝒄𝒂𝒅 , составляем программу: 

                     

 

 

 

 

 

 

                   

 

Рис.11. Сравнение графика Паде аппроксимации и динамических данных 

 

Как явствует из рис.11, Паде 1/1 аппроксимация дает достоверные результаты для 

первых 10 значений гипотетических данных дебета, но значительно расходятся значения 

данных последних двух месяцев. 
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4. Анализ данных стоимостной динамики 

Рассмотрим математическую модель стоимостной динамики компании (8) с учетом 

𝛿 = 1 и полученных соотношений )(t ,  )(tXF : 

 
0

)(

)(
)(

)(

1)(
)( 












t

XtXF
tX

t

t
tX




,                                                   (25) 

𝐹[𝑋(𝑡)] = 0.25 + 0.534 ∙ 𝑋(𝑡) + 9.475 ∙ (𝑋(𝑡))2 − 0.004 ∙ (𝑋(𝑡))3,                 (26) 

𝛽(𝑡) = 0.103 ∙ 𝑡 + 1.223,                                                                                      (27) 

получаем уже определенную динамическую систему, для временного ряда данных 

стоимостной динамики выбранной компании. 

Вводя соответствующие обозначения, перепишем систему уравнений (25), в 

нормальном виде: 

{
𝑋0̇ = 𝑋1

𝑋1̇ =
1−𝛽−𝛽̇

𝛽
∙ 𝑋1 +

𝐹[𝑋0]+𝑋0

𝛽

  ,                                                              (28) 

к этим уравнениям надо присоединить соотношения (26), (27) и начальные условия (9). 

В этом случае на основе программного пакета 𝑴𝒂𝒕𝒉𝒄𝒂𝒅, составляем программу для 

решения задачи (25),(26),(27),(9): 

 

 

     

 

 

 

     

  

Рис.12. Стоимостная динамика 
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Рис.13. фазовый портрет системы 

 

Как явствует из рис.12 и рис.13, мы имеем устойчивый динамический процесс. 

Стоимость данной компании, начиная с 2500 единиц, колеблется и устанавливается через 20 

месяцев на уровне 2380 единиц. 

5. Заключение 

 

Таким образом, мы разработали аналитическую методику динамического анализа 

изменения стоимости компании, при наличии временного ряда данных чистых активов и 

долга, или стоимости компании и чистых активов за определенный временной промежуток. 
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MATHEMATICAL MODELLING OF DYNAMICS OF COST OF THE COMPANY 

 Obgadze Tamaz, Gogoladze Ramaz, Bichenovi Nana 

Georgian Technical University 

Summary 

In work, for studying of dynamics  cost’s of the company, the mathematical model is under 

construction, and are studied private a case of the constructed model which show the width of 

coverage of processes of various complexity. On the basis of the regression analysis, functions for 

the defining model parameters are based, dynamics of this (hypothetical) temporary number of data, 

changes of cost of the company is studied eventually. 

 

kompaniis Rirebulebis dinamikis maTematikuri modelireba 

Tamaz obgaZe, ramaz gogolaZe, nana biCenovi 

saqarTvelos teqnikuri universiteti 

reziume 

naSromSi, kompaniis Rirebulebis dinamikis Sesaswavlad agebulia maTematikuri 

modeli, Seswavlilia agebuli modelis kerZo SemTxvevebi, romlebic adastureben modelis 

mier moculi arealis sifarToves. regresiuli analizis safuZvelze igeba sistemis 

ganmsazRvreli parametrebisaTvis Sesabamisi funqcionaluri damokidebulebebi. agebuli 

modelis bazaze, Seswavlilia mocemuli hipoTezuri RirebulebaTa droiTi mwkrivis 

dinamika. 
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manqanuri swavlebis klasifikaciis algoriTmebSi

Semavali informaciis formireba

zurab bosikaSvili, daviT WoxoneliZe

saqarTvelos teqnikuri universiteti

reziume

manqanuri swavlebis ZiriTadi mizania raime sistemaze dakvirveba. arsebuli sistemebi

SeiZleba iyos mravalnairi: maTematikuri, biologiuri, kompiuteruli da a.S. misi erT-erTi

saxea inteleqtualuri sistema. es sistemebi moicaven sxvadasxva dargebs. manqanuri swavleba

inteleqtualuri sistemis erT-erTi mniSvnelovani nawilia, rac Tavismxriv saWiroebs iseT

analizur sakiTxebs rogoricaa: Semavali da gamomavali informacia, sistemis muSaobis

ZiriTadi procesebi da principebi. aseTi tipis sistemebis manqanur swavlebaSi gansazRvrulia

uamravi sxvadasxva tipis algoriTmi, romelTagan erT-erTia klasifikacia. mniSvnelovania

vicodeT, rogor da ra principiT davadginoT Semavali informacia am tipis

algoriTmebisaTvis. mimdinare statia ganixilavs klasifikaciis tipis algoriTmebisaTvis

Semavali informaciis formirebas.

sakvanZo sityvebi: inteleqtualuri sistema. manqanuri swavleba. klasifikaciis

algoriTmebi.

1. Sesavali

manqanuri swavleba warmoadgens inteleqtualuri sistemis erT-erT umTavres

komponents. misi saSualebiT xdeba aRniSnul sistemaze garkveuli dakvirvebebi. aseTi tipis

sistemebi gamoirCevian garkveuli specifikaciiT, kerZod is SeiZleba iyos daxuruli an Ria

tipis. daxuruli tipis sistemebSi ucnobia is principebi da algoriTmebi, romliTac

aRniSnuli sistema muSaobs, Sesabamisad dakvirvebebi xorcieldeba mxolod Semaval da

gamomaval informaciaze. misgan gansxvavebiT Ria tipis sistemebSi cnobilia ara mxolod

Semavali da gamomavali informacia, aramed is algoriTmebi da principebi, romelsac iyenebs

aRniSnuli sistema. manqanur swavlebaSi gamoyenebuli algoriTmebi dajgufebulia garkveuli

saxiT. zogierTi maTgania: klasifikaciis, klasterizaciis da asociaciis algoriTmebi.

rogorc wesi, aseTi tipis algoriTmebi calke aRebuli ver iZleva efeqtur Sedegs, amitom

saWiro xdeba maTi garkveuli wesiT Serwyma. am algoriTmebis kombinaciisaTvis erT-erT

mniSnelovan faqtors warmoadgens Semavali da gamomavali informacia. erTi algoriTmis

gamomavali informacia SeiZleba warmoadgendes  Semaval informacias meore algoriTmisTvis.

am SemTxvevaSi mniSvnelovania Semdegi ZiriTadi faqtorebi:

 algoriTmebis swori SerCeva - maTi kombinaciis SemTxvevaSi unda ganisazRvros

romeli algoriTmebis kombinacia iqneba ukeTesi (kombinaciaSi SeiZleba

igulisxmebodes sxvadsxva kategoriis algoriTmebis erTmaneTSi Serwymac);

 informaciis warmodgenis wesi - SesaZlebeli unda iyos mocemuli informaciis

warmodgena rogorc konkretuli algoriTmis Semavali informacia;

informaciis warmodgenis wesi SeiZleba gamoyenebul iqnas ara mxolod iseT sistemebSi

sadac manqanur swavlebaSi Cadebulia algoriTmebis kombinacia, aramed calsaxad, nebismieri

calke aRebuli algoriTmis SemTxvevaSi.
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2. Semavali informaciis formireba

nebismieri algoriTmisaTvis aucilebelia Semavali informacia. rogorc ukve aRvniSneT

mimdinare algoriTmi iyenebs matricas, romelic Sedgeba konkretuli raodenobis veqtor-

svetisagan da y veqtor-svetisagan. aseve winaswaraa mocemuli daTvlili saSualo entropiebi.

Semavali informaciidan Cven SeiZleba vicodeT mxolod matrica, y svetis garda. misi

formirebisaTvis Cven gamoviyenebT e.w logikur sqemas, romelsac Sesasvlelze miewodeba 0-

ebi da 1-ebi, xolo gamosasvlelze iRebs 0-s an 1-s, konkretuli logikuri gamosaxulebidan

gamomdinare. aseTi sqemis SerCeva damokidebulia operandebis raodenobaze, magaliTisTvis

SegviZlia moviyvanoT Cvens mier SemuSavebuli logikuri sqema, romelic gansazRvrulia 12

operandze (nax.1).

nax.1.logikuri sqema

mocemul sqemaSi gamoyenebulia 4 tipis atomuri operatori: `da" (&) , `an" (V),

`uaryofa" (~), `bituri an" (XOR). Sesasvlelze miewodeboa 0-ebi da 1-ebi, sabolood ki

miviRebT 0-s an 1-s am sqemidan gamomdinare. SegviZlia moviyvanoT konkretuli magaliTi

(nax.2).

Fnax.2. logikuri sqemis gamoyenebis konkretuli magaliTi
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3. klasifikaciis erT-erTi algoriTmi

rogorc ukve aRvniSneT, klasifikacia aerTianebs konkretuli tipis algoriTmebs. misi

erT-erTi klasikuri algoriTmia gadawyvetilebaTa xeebi (Decision Tree) [1]. Cven ganvixilavT

iseT gadawyvetilebaTa xes, sadac monacemebi warmodgenilia orobiTi saxiT. algoriTmisaTvis

winaswaraa cnobili/mocemuli:

 matrica (romelic agebulia garkveuli veqtor-svetebis safuZvelze);

 sawyisi entropia (gamoTvlili saxiT);

algoriTmi muSaobs Semdegi principiT:

 TiToeuli veqtor-svetisaTvis gamovTvaloT saSualo entropia ;
 gamoTvlili saSualo entropiebidan amovarCioT minimaluri, ris Sedegadac moxdeba

wina etapze miRebuli matricis gayofa marcxena da marjvena qvematricebad, xolo arCeuli

veqtor sveti ki iqneba xis mimdinare kvanZi;

 gavimeoroT es procesi manam, sanam ar moxdeba mTeli xis ageba.

axla ganvsazRvroT Tu rogor xdeba saSualo entropiis daTvla TiToeuli veqtor-

svetisaTvis:

1. veqtor-svetisaTvis davTvaloT dadebiTi da uaryofiTi elementebis raodenoba

marcxena da marjvena kvanZisaTvis (TiToeuli warmoadgens xis kvanZs, romelsac gaaCnia

marcxena (dadebiTi kvanZi) da marjvena (uaryofiTi kvanZi) kvanZebi). marcxena kvanZisTvis

dadebiTi elementebis raodenoba tolia im 0-ebis raodenobis, romlis Sesabamisi y aris 0.

marcxena kvanZisTvis uaryofiTi elementebis raodenoba tolia im 0-ebis raodenobis, romlis

Sesabamisi y aris 1. marjvena kvanZisTvis dadebiTi elementebis raodenoba tolia im 1-is

toli mniSvnelobebis raodenobis, romlisTvisac Sesabamisi y aris 0. marjvena kvanZisTvis

uaryofiTi elementebis raodenoba tolia im 1-is toli mniSvnelobebis raodenobis,

romlisTvisac Sesabamisi y aris 1;

2. entropia mocemulia Semdegi formuliT (radgan saubaria orobiT sistemaze,

aucilebelia orive entropiis gamoTvla):

( , ) = - ( ) - (1 − ) (1 − )

da

( , ) = - ( ) - (1 − ) (1 − );

3. bolos unda gamovTvaloT Semdegnairad:

= ( , )+ ( , );
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am 3 etapis Semdeg varCevT iseT romelic aris minimaluri, vfofT matricas or

nawilad (marcxena da marjvena qve matricebad. gayofa xdeba arCeuli veqtor svetis

safuZvelze) da mTel process vimeorebT manam sanam ar moxdeba mTeli xis ageba.

Fnax.3. gadawyvetilebaTa xe (konkretuli magaliTi)

4. daskvna

kvlevis safuZvelze SemuSavebul iqna logikuri sqemis modeli, romlis daxmarebiTac

SegviZlia ganvsazRvroT Semavali informaciis y veqtor-sveti. mis gansazRvras didi

mniSvneloba aqvs, radgan mTliani xis ageba garkveulwilad y svetzecaa damokidebuli. ra

Tqma unda Cven ganvixileT binaruli modeli, ara-binaruli modelis SemTxvevaSi SegviZlia

mTliani informacia daviyvanoT binarulze an pirdapir avagoT gadawyvetilebaTa xe. ara-

binaruli modelis SemuSaveba ar warmoadgens mimdinare statiis kvlevis sagans, aqedan

gamomdinare is SeiZleba ganxilul iqnas calke.
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INPUT INFORMATION GENERATION IN MACHINE LEARNING
CLASIFICATION ALGORITHMS

Bosikashvili Zurab, Chokhonelidze David

Georgian Technical University

Summary

One of the main purpose of machine learning is observating the system. There exists many kinds of
system: Mathmetical, Biological, Informational system and etc. One kind of such system is intelligence
system. These systems are used in many industries. Machine learning is one of the main part of
intelligence system which includes such questions: Input and output information, main processes of
system. Such systems' machine learning defines many kind of algorithms. Such systems' machine learning
defines many kind of algorithms. One kind of algorithm of this system is clasification. It's important to
know how to generate input information for that kind of algorithms. Current article discusses how to
generate input information of clasification algorithms.

ФОРМИРОВАНИЕ ВХОДЯЩЕЙ ИНФОРМАЦИИ В АЛГОРИТМАХ
КЛАССИФИКАЦИИ МАШИННОГО ОБУЧЕНИЯ

Босикашвили З., Чохонелидзе Д.

Грузинский Технический Университет

Резюме

Основная цель машинного обучения- наблюдение за какой- нибудь системой.Эти системы
могут быть разнообразными: математические, биологические, компьютерные и т.д. Один из видов
системы-интеллектуальная система. Эти системы используются в разных отраслях.Машинное
обучение является важной частью интеллектуальной системы, которая включает в себя такие
вопросы анализа,как входящая и выходящая информация, основные принципы и процессы работы
системы. В машинном обучении для такого типа систем определены многие типы алгоритмов,один
из которых- классификация. Важно знать как и каким принципом установить входящую
информацию для такого типа алгоритмов. В представленной статье рассматривается формирование
входящей информации для алгоритмов типа классификации.
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manqanuri swavlebis klasterizaciis algoriTmebSi

gamomavali informaciis formireba

zurab bosikaSvili, daviT WoxoneliZe

saqarTvelos teqnikuri universiteti

reziume

manqanuri swavlebis erT_erTi daniSnulebaa raime sistemaze dakvirveba. arsebobs

sxvadasxva tipis sistemebi: maTematikuri, biologiuri, kompiuteruli da a.S. misi erT-

erTi saxea inteleqtualuri sistema. isini moicaven sxvadasxva dargebs. manqanuri

swavleba inteleqtualuri sistemis erT-erTi mniSvnelovani nawilia, rac Tavismxriv

Seicavs iseT analizur sakiTxebs rogoricaa: Semavali da gamomavali informacia, sistemis

muSaobis ZiriTadi procesebi da principebi. aseTi sistemebis manqanur swavlebaSi

gansazRvrulia uamravi sxvadasxva tipis algoriTmi, romelTagan erT-erTia

klasterizacia. mniSvnelovania vicodeT, rogor da ra principiT davadginoT gamomavali

informacia aseTi tipis algoriTmebisaTvis. mimdinare statia ganixilavs klasterizaciis

tipis algoriTmebisaTvis gamomavali informaciis formirebas.

sakvanZo sityvebi: inteleqtualuri sistema. manqanuri swavleba. klasterizaciis

algoriTmebi.

1. Sesavali

inteleqtualuri sistemis erT-erTi umniSvnelovanesi nawilia manqanuri swavleba,

saSualebiT xdeba aRniSnul sistemaze garkveuli dakvirvebebi. inteleqtualuri sistema

Cveulebrivi sistemisagan gansxvavebiT xasiaTdeba TviTganviTarebiT, e.i axlis aTvisebis

unariT, axali informaciis swavliT. aseTi tipis sistemebi gamoirCevian garkveuli

specifikaciiT, kerZod is SeiZleba iyos daxuruli an Ria tipis. daxuruli tipis

sistemebSi ucnobia is principebi da algoriTmebi, romliTac aRniSnuli sistema muSaobs,

Sesabamisad dakvirvebebi xorcieldeba mxolod Semaval da gamomaval informaciaze. misgan

gansxvavebiT Ria tipis sistemebSi cnobilia ara mxolod Semavali da gamomavali

informacia, aramed is algoriTmebi da principebi, romelsac iyenebs aRniSnuli sistema.

manqanur swavlebaSi gamoyenebuli algoriTmebi dajgufebulia garkveuli saxiT. zogierTi

maTgania: klasifikaciis, klasterizaciis da asociaciis algoriTmebi. rogorc wesi, aseTi

tipis algoriTmebi calke aRebuli ver iZleva efeqtur Sedegs, amitom saWiro xdeba maTi

garkveuli wesiT Serwyma. am algoriTmebis kombinaciisaTvis erT-erT mniSnelovan faqtors

warmoadgens Semavali da gamomavali informacia. erTi algoriTmis gamomavali informacia

SeiZleba warmoadgendes  Semaval informacias meore algoriTmisTvis. konkretuli

algoriTmis SemTxvevaSi aucilebelia davadginoT gamomavali informaciis

dayvanis/warmodgenis wesi, romelsac Semdeg ukve gamoviyenebT rogorc:

 Semavali informacia sxva nebismieri algoriTmisTvis - saWiroa im SemTxvevaSi Tu

sistema awyobilia garkveuli algoriTmebis kombinaciiT;

 saboloo Sedegebis warmodgenisTvis.

gamomavali informaciis dayvanis/warmodgenis wesi SeiZleba gamoyenebul iqnas ara

mxolod iseT sistemebSi sadac manqanur swavlebaSi Cadebulia algoriTmebis kombinacia,

aramed calsaxad, nebismieri calke aRebuli algoriTmis SemTxvevaSi.
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2. klasterizaciis erT-erTi algoriTmi

klasterizaciis tipis algoriTmebi moicaven sxvadasxva algoriTmebs, romelTaganac

erT-erTia K-Means algoriTmi. mocemuli gvaqvs k koeficienti da garkveul werilTa

simravle, romelTaganac unda aigos klasteri. algoriTmi SegviZlia warmovadginoT

rogorc Semdegi bijebis erToblioba:

 davyoT obieqtebi k raodenobis ara cariel qvesimravleebad;

 vipovoT dayofili qvesimravleebis/klasterebis centroidebi;

 TiToeuli wertili/obieqti mivakuTvnoT konkretul klasters;

 gamovTvaloT manZilebi TiToeuli werilidan da am klasterisTvis gamoyofili

sxva mravali wertilidan klasteramde, sadac manZili centroidamde aris minimaluri;

 wertilebis gadanawilebis Semdeg (wina punqtis Sedegad xdeba garkveuli

wertilebis sxva klasterze miniWeba, radgan mis centroidTan ufro axlos aris es

wertili) vipovoT centroidi axal klasterSi [1].

nax.1. TiToeuli biji

SegviZlia warmovadginoT Sesabamisi maTematikuri modelic:

1. movaxdinoT klasteris centroidebis inicializacia;

2. vimeorebT qvemoT moyvanil bijebs manam sanam ar mivaRwevT optimalur ganawilebas:

a. yoveli i sTvis vpoulobT ( ): = arg || − || ;
b. yoveli j sTvis ki ∶= ∑ 1{ ( ) = } ( )∑ 1{ ( ) = } ;
am maTematikuri modelis safuZvelze saboloo jamSi vipoviT klasterebs, sadac

TiToeuli mocemuli wertili gankuTvnili iqneba konkretuli klasterisTvis. es

wertilebi ra Tqma unda gansazRvruli iqneba raime sididiT (mag. ricxviTi sididiT),

Tumca unda moxdes am Sedegebis garkveul formatSi warmodgena raTa Semdeg es
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informacia gamoyenebul iqnas rogorc sxva algoriTmis Semavali informacia an/da

saboloo Sedegebis saCveneblad/warmosadgenad.

3. gamomavali informaciis formireba

zemoaRniSnuli maTematikuri modelis safuZvelze miviRebT konkretul Sedegebs

(mocemuls raime sididis saxiT) Tumca Sedegebis aseTi pirdapiri warmodgena yovelTvis

SesaZloa ar iyos swori. rogorc ukve aRvniSneT, inteleqtualuri sistema aris uamravi

saxis, masSi TiToeuli algoriTmi SesaZloa erTmaneTTan iyos dakavSirebuli da aqedan

gamomdinare gamomavali informacia SeiZleba gamoyenebul iqnas rogorc an sxva

algoriTmis Semaval informaciad an saboloo Sedegebis formirebisTvis/warmodgenisTvis.

aucilebelia winaswar iyos cnobili ra tipis unda iyos gamomavali informacia. aseTi

tipebi SeiZleba iyos: logikuri tipi (0 an 1), ricxviTi tipi, raime sxva obieqturi

tipi. xSir SemTxvevaSi saWiroa logikuri tipis gamomavali informacia. vTqvaT mocemulia

d koeficienti (ricxviTi saxis) da unda vipovoT raime elementebi (i=0,1....N, j=1....M)

misTvis SegviZlia gamoviyenoT Semdegi mimarTebiTi damokidebuleba:

=
0 ≤1 >

aRniSnul damokidebulebaSi saqme gvaqvs ori SesaZlo mniSvnelobis miRebasTan (0 an

1) Tumca imave gamomavali informaciis binaruli saxiT formirebisTvis SegviZlia

gamoviyenoT logikuri mimarTebis ufro kompleqsuri meTodebi, magaliTad raime

logikuri formula ((A&B)||(A&C)). aseTi kompleqsuri logikuri formula SeiZleba

moicavdes erTze met operands da sxvadasxva mimarTebebs maT Soris.

ricxviTi tipis SemTxvevaSic SeiZleba gamoyenebul iqnas mimarTeba igive d
koeficientTan mimarTebaSi, magram es midgoma kargi iqneba im SemTxvevaSi Tu misaRebi

ricxvebi aris winaswar gansazRvruli simravlis elementebi (mag. Tu simravleSi aris

ricxvebi {1,2,3,7,12}, mimarTebiT miRebuli ricxvic unda iyos am simravlis elementi). im

SemTxvevaSi Tu ricxvis mniSvneloba SeiZleba iyos nebismieri, aucilebelia ganisazRvros

formula, romelic mogvcems optimalur mniSvnelobas. aseTi funqciis gansazRvra

damokidebulia imazec es miRebuli informacia rogori tipis/konkretulad romeli

algoriTmisTvis iqneba gamoyenebuli rogorc Semavali informacia, rasac aq ar

ganvixilavT, ragdan is cildeba mimdinare statiis kvlevis sagans.

4. konkretuli magaliTi

ganvixiloT konkretuli magaliTi. vTqvaT mocemulia monacemebi, romlebic Seicavs

or cvladze raime ricxviTi tipis informacias [2]:

indeqsi A B
1 1.0 1.0

2 1.5 2.0

3 3.0 4.0

4 5.0 7.0

5 3.5 5.0
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6 4.5 5.0

7 3.5 4.5

mocemuli monacemebi davajgufoT or klasterad, pirvelad aviRoT 1 da me 4

indeqsis mqone striqonebi da vipovoT centroidebi (gamoviyenoT evklides formula):

indeqsi centroidi

jgufi 1 1 (1.0, 1.0)

jgufi 2 4 (5.0, 7.0)

TiToeuli klasteruli jgufisTvis ganvsazRvroT indeqsebis mimdevrobebi da

gamovTvaloT centroidebi (isev evklides meTodiT):

klasteruli jgufi 1 klasteruli jgufi 2

biji indeqsebi centroidi indeqsebi centroidi

1 1 (1.0, 1.0) 4 (5.0, 7.0)

2 1, 2 (1.2, 1.5) 4 (5.0, 7.0)

3 1, 2, 3 (1.8, 2.3) 4 (5.0, 7.0)

4 1, 2, 3 (1.8, 2.3) 4, 5 (4.2, 6.0)

5 1, 2, 3 (1.8, 2.3) 4, 5, 6 (4.3, 5.7)

6 1, 2, 3 (1.8, 2.3) 4, 5, 6, 7 (4.1, 5.4)

sawyisi klasteruli ganawileba Seicvala, aqedan gamomdinare gveqneba:

indeqsi centroidi

klasteri 1 1, 2, 3 (1.8, 2.3)

klasteri 2 4, 5, 6, 7 (4.1, 7.0)

amis Semdeg sabolood ar varT darwmunebulni rom TiToeuli obieqti swor

klasterul jgufSia, amitom vadarebT TiToeuli indeqsis Sesabamisi obieqtis sakuTar

klasterTan manZili naklebia Tu ara meore klasterTan manZilisa da Tu ara (e.i ufro

axlosaa meore klasterTan) unda gadavitanoT meore klasterSi:

indeqsi

manZili

pirvel

klasteramde

manZili

meore

klasteramde

1 1.5 5.4

2 0.4 4.3

3 2.1 1.8

4 5.7 1.8

5 3.2 0.7

6 3.8 0.6

7 2.8 1.1
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saboloo jamSi TiToeuli indeqsis Sesabamisi obieqti moxvdeba im klasterSi,

romelTanac ufro axlosaa (manZili Sesabamis klasteramde aris naklebi vidre sxva

klasteramde). aqedan gamomdinare gveqneba:

indeqsi centroidi

klasteri 1 1, 2 (1.3, 1.5)

klasteri 2 3, 4, 5, 6, 7 (3.9, 5.1)

saboloo jamSi iteraciuli gziT mivediT optimalur ganawilebamde, Tumca aris

SemTxvevebi rodesac aseTi iteraciebis raodenoba an Zalian didia, an usasrulod

grZeldeba. aseT SemTxvevaSi SegviZlia daveyrdnoT iteraciaTa konkretul raodenobas,

romelic miaxloebiT an zustad aris gansazRvruli konkretuli amocanisTvis.

gamomavali informacia sabolood aris indeqsebis Sesabamisi obieqtebi. am

SemTxvevaSi viciT, rom pirvel klasterSi aris 1 da 2- e indeqsis Sesabamisi obieqtebi,

xolo danarCeni ekuTvnis meore klasters. imisaTvis rom aRniSnuli monacemebi

gadaviyvanoT binarul formatSi, ganvsazRvroT mimarTeba d koeficientis monawileobiT,

kerZod:

=
0 ≤1 >

Tu d=1.1 maSin:

indeqsi A B
1 0 0

2 1 1

5. daskvna

aRniSnuli meTodologia warmoadgens erT-erT variants Tu rogor SeiZleba erTi

algoriTmis Sedegebis gamoyenebiT informacia miewodos meore algoriTms (Tu sistema

iseTnairadaa mowyobili, rom erTi algoriTmi damokidebulia meoreze da a.s). ra Tqma

unda SesaZlebelia gamomavali informaciis formirebis gansxvavebuli meTodologiis

SemuSaveba, magram aRniSnuli midgoma warmoadgens mcdelobas inteleqtualur sistemaSi

(sadac gamoyenebulia manqanuri swavlebis algoriTmebi) daixvewos sistemis warmadoba da

gaxdes ufro efeqturi da srulyofili.

literatura:

1. http://www.edureka.co/blog/introduction-to-clustering-in-mahout/
2. http://mnemstudio.org/clustering-k-means-example-1.htm
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OUTPUT INFORMATION GENERATION IN MACHINE LEARNING
CLUSTERING ALGORITHMS

Bosikashvili Zurab, Chokhonelidze David
Georgian Technical University

Summary

One of the main purpose of machine learning is observating the system. There exists many

kinds of system: Mathmetical, Biological, Informational system and etc. One kind of this system is

intelligence system. Many industry uses these systems. Machine learning is one of the main part of

intelligence system which includes such questions: Input and output information, main processes of

system. Such systems' machine learning defines many kind of algorithms. One kind of algorithm of

this system is clustering. It's important to know how to generate output information for that kind of

algorithms. Current article discusses how to generate output information of clustering algorithms.

ФОРМИРОВАНИЕ ВЫХОДНОЙ ИНФОРМАЦИИ В АЛГОРИТМАХ
КЛАСТЕРИЗАЦИИ МАШИННОГО ОБУЧЕНИЯ

Босикашвили З., Чохонелидзе Д.
Грузинский Технический Университет

Резюме

Одно из назначений машинного обучения - наблюдение за какой нибудь

системой.Существуют разного типа системы:математические, биологические, компьютерные и

т. д.Один из видов систем- интеллектуальная система.Эти системы используются в разных

отраслях. Машинное обучение является важной частью интеллектуальной системы, которая

включает в себя такие вопросы анализа, как : входящая и выходящая информация, основные

процессы  и принципы работы системы. В машинном обучении такого типа систем определены

многие типы алгоритмов, один из которых - кластеризация. Важно знать, как и каким

принципом установить выходящую информацию для такого типа алгоритмов. Представленная

статья рассматривает формирование выходящей информации для алгоритмов типа

кластеризации.
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sainvesticio portfelis Sefaseba Sarpis

koeficientis gamoyenebiT

laSa gurgeniZe

saqarTvelos teqnikuri universiteti

reziume

Sarpis koeficienti aris sapaio sainvesticio fondis sainvesticio portfelis

marTvis Sedegebis Sefasebis klasikuri maCvenebeli. Sarpis koeficienti aseve gamoiyeneba

investiciis strategiis SedarebiTi analizisaTvis da sainvesticio portfelis

formirebis efeqturobisaTvis, rac meti iqneba Sarpis koeficientis maCveneblis

mniSvneloba, miT meti mogeba iqneba miRebuli. statiaSi ganixileba sainvesticio

portfelis Sefaseba Sarpis koeficientis gamoyenebiT. SemoTavazebulia sainvesticio

portfelis Sefaseba, romelic Sedgeba vTbBbankis, lukoilis da aeroflotis

aqciebisagan. sainvesticio portfelis Sefaseba Sarpis koeficientis gamoyenebiT

daangariSebulia da naCvenebia Excel programaSi.

sakvanZo sityvebi: Sarpis koeficienti. fasiani qaRaldebi. safondo birJa.

sainvesticio portfeli.

1. Sesavali

Sarpis koeficeinti (ingl. Sharp ratio) - aris maCvenebeli, romlis meSveobiT

xdeba sainvesticio portfelis efeqturobis da Sedegebis Sefaseba (sapaio sainvesticio

fondiT). mocemuli koeficienti SemuSavebuli iqna Sarpis mier 1966 wels da gamoiyeneba,

rogorc moqmedi marTvis strategiis analizisas, aseve sxvadasxva investiciis strategiis

SedarebiTi analizisaTvis.

sakvanZo sityvebi: Sarpis koeficienti, fasiani qaRaldebi, safondo birJa.

2. ZiriTadi nawili

Sarpis koficienti gamoiyeneba: sapaio sainvesticio fondis marTvis Sefasebisas,

safondo bazarze aqtiuri savaWro strategiis SedegisaTvis, investoris sainvesticio

portfelis formirebis efeqturobisaTvis.

Sarpis koficienti gviCvenebs sainvesticio fondis mogebis riskebis SefardebiT

maCveneblis da asaxavs Warbi mogebebi ramdenad maRalia sainvesticio riskis doneze.

Sarpis koficientis daangariSebis formula Semdegia:

- sapaio sainvesticio fondis saSualo mogeba (sainvesticio portfelis).

- sapaio sainvesticio fondis aqtivebis Semosavlebis standartuli

gadaxra(sainvesticio portfelis riski).

-urisko aqtivebis saSualo mogebebi.
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ufro vrclad ganvixiloT formulis yvela maCvenebeli.

urisko aqtivebis mogebebis gamoTvla. ჭარბი mogebis SefasebisaTvis, romelic

miiRo investorma, aucilebelia gamoviTvaloT mogebis minimaluri SesaZlebloba,

romelsac is miiRebda saimedo aqtivebSi dabandebisas. swored ჭარბი mogebebi gviCvenebs

Tu ramdenad swori gadawyvetileba miiRo menejerma sapaio sainvesticio fondis marTvis

da efeqturobisaTvis.

urisko aqtivebis mogebis Sefasebis ramodenime meTodi arsebobs. metnaklebad

msxvili da saimedo bankebis sabanko Senatanebis mogebebi.

 saxelmwifo fasiani qaRaldebis urisko mogebebi, romelTac aqvT saerTaSoriso

sareitingo saagentoSi meti sandooba.Semdeg unda moxdes mogebebis Sedareba sarisko

fasiani qaRaldebisa da sruliad saimedo aqtivebs minimaluri mogebebs doneebs Soris.

2.1 sapaio sainvesticio fondis Sefaseba Sarpis koeficientiT

Sarpis maCveneblis Sefaseba mocemulia qvemoT cxrilSi. magaliTisaTvis Tu erTze

metia es niSnavs, rom masSi mogebis done metia fondebis riskze an sainvesticio

portfelze. maCveneblis Sefaseba SesaZleblobass gvaZleva SevarCioT sainvesticio ufro

mimzidveli fondi, portfeli an sulac strategia Senatanebisas.

marTvis efeqturobis maCveneblis mniSvnelobis Sefaseba:

Sharp ratio>1 - sapaio sainvesticio fondis marTvis maRali Sedegi an portfelis.

mocemuli fondi mimzidvelia investorisaTvis.

1>Sharp ratio>0 - riskis done metia, vidre sainvesticio fondis zedmeti  mogebebi.

aucilebelia gadaixedos sainvesticio fondis mimzidvelobis sxva maCvenebeli.

Sharp ratio < 0 – Warbi mogebis done uaryofiTia, umjobesia investorma Tanxa daabandos

urisko aqtivebSi, minimaluri riskiT.

Sharp ratio1 > Sharp ratio2 - pirveli sainvesticio sapaio fondi ufro mimzidvelia

vidre meore.

2.2. Sarpis koeficientis praqtikuli gamoyeneba

Tu Tqven axdenT sainvesticio portfelis formirebas da saWireoba moiTxovs

faisni qaRaldebis sxvadasxva portfelis Sedarebas, amisaTvis aucilebelia movaxdinoT

portfelSi Semavali yvela aqciis cvlilebis kotireba, gamoviTvaloT maTi mogebebi da

portfelis saerTo riski. ufro farTod ganvixiloT Sarpis koeficientis gamoTvlis

magaliTi EXCEL-Si.

aviRoT sami aqciis portfeli: „VTB banki „“lukoili“ da „aerofloti“ yvela

aqciisaTvis SevafasoT misi wili saerTo portfelSi. VTB banki - 0,5, lukoili-0,3 da

aerofloti - 0,2 analizisaTvis aviRoT mTeli wlis kotireba.

Semdeg etapze aucilebelia portfelis TiToeuli fasiani qaRaldis mogebis

gamoTvla. amisaTvis visargebloT EXCEL-Si formulebiT.

VTB bankis aqciebis mogeba =LN(B4/B3)

lukoilis aqciebis mogeba =LN(C4/C3)
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aeroflotis aqciebis mogeba =LN(D4/D3)

Semdeg aucilebelia mogebebis koeficientis parametrebis gamoTvla da portfelis

riskis mTlianad. aseve SevafasoT urisko mogebebi. portfelis mogebebi moicavs dRiuri

mogebebis saSualo ariTmetikuls, portfelis riski tolia aqtivebis mogebebis

standartuli gadaxris gawonasworebuli Tanxisa. urisko mogebebi aRebuli iqna wliuri

saprocento ganakveTidan bankis depozitidan da Seadgens 12%. viasrgebloT formuliT

portfelis mogeba =AVERAGE(E4:E253)*B1+AVERAGE(F4:F253)*C1+AVERAGE(G4:G253)*D1

portfelis riksi =STDEV(E4:E253)*B1+STDEV(F4:F253)*C1+STDEV(G4:G253)

Sarpis koeficienti =(H4-J4)/I4

saboloo Sedegi mocemulia 1-el naxazze.

nax.1. sainvesticio portfelis efeqturobis Sefaseba Sarpis

koeficientis gamoyenebiT

3. daskvna

rogorc vxedavT Sarpis maCveneblis mniSvneloba uaryofiTia (-2.5). es ki imaze

migvaniSnebs, rom mocemuli sainvesticio portfeli arasworadaa formirebuli da

saWiroebs gadaxedvas. urisko aqtivebis Semosavali aRmoCnda ufro meti vidre aqciebis

mogeba. investorisTvis ufro mizanSewonili iqneboda dayrdnoboda urisko aqtivebs vidre

damatebiTi riskebis Semotanas.
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Lliteratura:

1. Kenneth L. Grant. Trading Risk: Enhanced Profitability through Risk Control
2. http://www.investopedia.com/terms/s/sharperatio.asp

EVALUATE THE PERFORMANCE OF AN INVESTMENT PORTFOLIO
USING SHARP RATIO

Gurgenidze Lasha
Georgian Technical University

Summary

The Sharpe ratio is a classical indicator a measure for calculating risk-adjust return. This is
often used to evaluate the performance of an investment portfolio. The Sharpe ratio helps to make
the performance of one investment portfolio comparable to that of another investment portfolio
by making an adjustment for risk, the value indicator has direct connection to the income.

ОЦЕНКА ЭФФЕКТИВНОСТИ ИНВЕСТИЦИОННОГО ПОРТФЕЛЯ
С ПОМОЩЬЮ КОЭФФИЦИЕНТА ШАРПА

Гургенидзе Л.
Грузинский Технический Университет

Резюме

Коэффициент Шарпа является классическим показателем оценки результативности
управления инвестиционным портфелем или паевым инвестиционным фондом при
сравнительном анализе инвестиционных стратегий. Чем выше значения показателя, тем
большая сверхдоходность была получена управляющим, а модификация показателя
позволяет решить вопрос более реалистичной оценки риска за счет использования
статистических показателей распределения исторической доходности.
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sainvesticio fasiani qaRaldebis portfeli da

j. tobinis sainvesticio portfelis daangariSeba

laSa gurgeniZe

saqarTvelos teqnikuri universiteti

reziume

j. tobinis portfeli aris g. markovicas sainvesticio modelis nairsaxeoba.

tobinis modeli saSualebas gvaZlevs portfelis formirebisas gaviTvaliswinoT urisko

aqtivebi, saxelmwifo obligaciebi, maRalsaimedo emitentis obligaciebi da uZravi qoneba.

riskebis da mogebis Sefasebas aqvs rigi naklovanebebi. rTulia fasiani qaRaldebis

momavali mogebebis prognozireba, mxolod fasebis cvlilebebiT. mocemuli naklovanebebis

aRmofxvrisas xdeba riskebis da mogebebis prognozirebis mravalfaqtobrivi meTodiT.

statiaSi SemoTavazebulia sainvesticio portfelis Sefaseba j. tobinis Sefasebis

modelis gamoyenebiT. SemoTavazebulia sainvvesticio portfeli Sefaseba, romelic

Sedgeba vTb bankis, lukoilis da aeroflotis aqciebisagan. j. tobinis portfelis

Sefasebis magaliTi gadawyvetilia programa Excel-is gamoyenebiT.

sakvanZo sityvebi: fasiani qaRaldebi. tobinis modeli. safondo birJa. riskebis

Sefaseba.

1. Sesavali

tobinis portfelis ageba xdeba g. markovicis modelis analogiurad, magram aqvs

ori mTavari gansxvaveba,

- sainvesticio portfelSi gvaqvs urisko aqtivebi, romelTa mogebebic ar aris

damokidebuli sabazro riskze. urisko aqtivebis miekuTvneba saxelmwifo fasiani

qaRaldebi saimedoobis maqsimaluri doniT.

- SezRudva daiSveba ara marto fasiani qaRaldebis portfelis Sesyidvisas, aramed

maTi gayidvisas.

SezRudva portfelis agebisas, mdgomareobs imaSi, rom yvela fasiani qaRaldis

fasis wili unda utoldebodes 1-s, urisko aqtivebTan erTad.

2. fasiani qaRaldebis portfelis mogebis angariSi tobinis

modelis gamoyenebiT

sainvesticio portfelis mogebis gamoTvla iangariSeba, rogorc mawonasworebeli

Tanxa calkeuli fasiani qaRaldebis mogebisa, urisko aqtivebis CaTvliT. mogebis

angariSis formula Semdegia. = + ∑ ∗ ;
sadac

- sainvesticio portfeli

- sxvadasxva fasiani qaRaldebis wili portfelis struqturaSi.

-urisko aqtivebis wili portfelis struqturaSi.

-urisko aqtivebis mogeba.

- fasiani qaRaldebis mogebebi.
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3. fasiani qaRaldebis riskebis gaTvla portfelSi

j. tobianis modelSi portfelSi fasiani qaRaldebis riskebis Sefasebisas

gamoiyeneba igive midgoma rogoric g. markovicas modelSi. radgan urisko aqtivebi

maqsimalurad sandoa, misi riskis done nulis tolia. fasiani qaRaldebis portfelis,

riskis gamoTvlis formulas eqneba Semdegi saxe.

= ∗ ∗ = ∗ + 2 ∗ ∗ + ∗ ;
sadac

- sainvesticio portfelis saerTo riski;

- fasiani qaRaldebis mogebis standartuli gadaxra;

- i da j fasiani qaRaldebis korelaciis koeficintebs Soris sxvaoba;

- sainvesticio portfelSi fasiani qaRaldebis wili;

- i da j fasiani qaRaldebis mogebebis kovariacia;

- portfelSi fasiani qaRaldebis jamuri raodenoba;

unda SevniSnoT, rom portfelis saerTo riskis Semcireba xdeba portfelSi

sxvadasxva mimarTulebis fasiani qaRaldebis SecvliT. anu korelaciis koeficienti

aseTi fasiani qaRaldebs  mogebebs Soris uaryofiTia grZelvadian perspeqtivaSi. es

gvaZlevs saSualebas SevamciroT portfelis sabazro riski.

4. fasiani qaRaldebis sainvesticio portfelis ori

ZiriTadi amocana

portfelis Sedgenis dros investori xsnis or amocanas mocemuli mogebebis

pirobebSi portfelis minimaluri riski da mocemuli riskis donis gansazRvris

maqsimaluri mogebisaTvis (efeqturi). optimizirebuli amocanis mizani aris ganisazRvros

fasiani qaRaldebis sainvesticio portfelis struqtura, romlis drosac sruldeba

mocemuli pirobebi. 1-el naxazze naCvenebia optimizirebuli amocanis maTematikuri saxe,

sainvesticio portfelis dasaangariSeblad tobinis modeliT.

nax.1. tobinis portfelis minimaluri riski (a) da

maqsimaluri efeqturoba (b)
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5. tobinis modelis praqtikuli gamoyeneba

ganvixiloT magaliTisTvis fasiani qaRaldebis sainvesticio portfeli tobinis

modeliT. amisaTvis aucilebelia CamovtvirToT fasiani qaRaldebis kotireba. miRebuli

iqna Cveulebrivi aqciebis Rirebuleba: lukoilis, vTb bankis da aeroflotis, Semdegi

periodisTvis 1 oqtomberi 2014 weli – 1 oqtmberi 2015 weli. aRvniSnoT, rom fasiani

qaRaldebis SerCevisas unda visargebloT diversifikaciis principiT, romelic

mdgomareobs fasiani qaRaldebis kapitalis ganawilebaSi, sxvadasxva dargis dasaxelebis

kompaniebis saqmianobaSi. aseve aRebuli iqna urisko aqtivebi - saxelmwifo korporaciuli

obligaciebi, 2015 oqtombris mogeba, romlic Seadgens wliur 13,63%-s. suraTze

asaxulia fasiani qaRaldebis Rirebuleba.

Semdgom etapze aucilebelia fasiani qaRaldebis mogebis gamoTvla, amisaTvis

gamoyenebulia E Excel-is formulebi, romelic qvemoT aris mocemuli. fasian qaRaldebTan

erTad urisko aqtivebic iqneba CarTuli portfelSi - saxelmwifo moklevadiani

obligaciebi, romelTa mogebac SeiZleba vipovoT ეროვნული ბანკის oficialur saitze.

 lukoilis mogebebi = (B5-B4)/B4
 vTb bankis mogebebi=(C5-C4)/C4
 aeroflotis mogebebi =  (D5-D4)/D4
 wliuri smo (სახელმწიფო მოკლევადიანი ობლიგაციები) mogeba= 13.63%

 yovelTviuri smo mogeba= 1.1%

mTeli sainvesticio portfelis mogebebis angariSi Sedgeba calkeuli fasiani

qaRaldebis mogebebis SefasebiT. mogebis Sefaseba momavlisaTvis xorcieldeba

maTematikuri molodinis gansazRvris meSveobiT. amisaTvis gamoiTvleba saSualo

ariTmetikuli mniSvneloba drois SerCeul periodSi. yvela mogebebisTvis EXCEL-Si
Semdegi formulebiT.

 lukoilis aqciebis mogebebi = AVERAGE (E5:E16)
 vTb bankis  aqciebis mogebebi = AVERAGE (F5:F16)
 aeroflotis aqciebis mogebebi = AVERAGE (G5:G16)

yvela portfelis riski ganisazRvreba mogebebis cvlilebis SefasebiT yvela aqciaze

da maT ziar korelaciaze. dasawyisisaTvis SevafasoT riskebi yvela fasiani qaRaldis

standartuli gadaxridan saSualo mogebamde.

fasiani qaRaldebis riskebis gamoTvlis formula warmodgenilia qvemoT:

 lukoilis aqciebis riskebi = STDEV (E5:E16)
 vTb bankis  aqciebis riskebi = STDEV (F5:F16)
 aeroflotis aqciebis riskebi = STDEV (G5:G16)

calkeuli aqciebis riskebis Sefasebis Semdeg aucilebelia Sefasdes mTliani

portfelis riskebi da mogebebi.

fasinai qaRaldebis portfelis riskis SefasebiT  vgebulobT fasiani qaRaldebis

mogebebis kovariaciis gawonasworebul namravls (analitikuri formula mocemuli iyo

zemoT).
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gamoviTvaloT aqciebis mogebis kovariaciuli matrica, amisaTvis gamoviyenoT

EXCEL-Si damateba „kovariacia“:

Data->“aDataAnalysis“->„Covariance“
kovariacia asaxavs statistikuri sididis urTierTdamokidebulebis dones.

jamSi Cven miviRebT aqciebs Soris mogebebis kovariacias, romleSic warmodgenilia

qvemoT suraTze.

gamoviTvaloT mTlianad sainvesticio portfelis mogebebi. amisaTvis ganvsazRvroT

sawyisi wili Cvens jer kidev araoptimizirebuli portfelSi 0.3, 0.3, 0.3 da 0.1

lukoili, vTb banki, aerofloti da ГКО. daTvlisaTvis saWiroa Excel-Si movaxdinoT
aqciebis wonebis  matricis transponireba portfelSi (Tw). portfelis saerTo mogeba

moicavs Tavis TavSi fasiani qaRaldebis mogebis gawonasworebul Tanxas da urisko

aqtivebs. amave dros wilis Tanxam ar unda gadaaWaarbos erTeuls. portfelis saerTo

riski da mogebebi, aseve wilebis SezRudva gamoiTvleba formuliT.

aqciebis portfelis riski=SQRT(MMULT(MMULT(E25:G25,E22:G24),C22:C24))
sainvesticio portfelis mogebebi =E17*E25+F17*F25+G17*G25+H4*H25
portfelis wilis SezRudva =SUM(E25:H25)
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nax.1. fasiani qaRaldebis sainvesticio portfelis optimizacia

maqsimaluri efeqturobisaTvis

portfelis investirebis meore amocana aris portfelis iseTi struqturis

gansazRvra, romlis drosac sainvesticio porfels aqvs mogebis maqsimaluri done,

pocemuli riskis donis pirobebSi. mocemuli amocanis amoxsnisaTvis gamoviyenoT EXCEL-
is „amoxsnis Zieba“ miznis funqciis ujraSi yendeba gzavnili portfelis mogebis

formulisaTvis. aucilebelia davayenoT alami „maqsimaluri mniSvneloba“-ze.

maqsimaluri miznobrivi ujrisaTvis aqciis wilis da aqtivebis cvlilebisas. aseve

unda mivuTiToT wilis SezRudva da portfelis riskis donis SezRudva. riskis

maqsimaluri done aviRoT σp≤3%
rezultats aqvs Semdegi saxe (nax.2). lukoilis wili Seadges 0-s, vTb bankis wili

Seadgens 14%, aeroflotis wili Seadgens 0, urisko aqtivebis wili Seadgens 86%-s.

portfelis saerTo dones ar gadauWarbebia 3% SezRudvas, da mogebam Seadgina 2%-i.

nax.2. fasiani qaRaldebis sainvesticio portfelis formireba

maqsimaluri efeqturobiT EXCEL-Si
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6. daskvna

rezultats aqvs Semdegi saxe, warmodgenili qvemoT lukoilis wili Seadges 0-s,

vTbBbankis wili Seadgens 14%, aeroflotis wili Seadgens 0, urisko aqtivebis wili

Seadgens 86%-s. portfelis saerTo dones ar gadauWarbebia 3% SezRudvas, da mogebam

Seadgina 2%-i.
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INVESTMENT SECURITIES PORTFOLIO AND CALCULATION OF
PORTFOLIO J. TOBIN

Gurgenidze Lasha
Georgian Technical University

Summary

Portfolio of J. Tobin is a kind of model investment by G. Markovits. Tobin model allows us
to take into consideration following free-risk assets:Government bonds, bonds of highly reliable
issuers and real estate.Assessment of risk and income has several disadvantages:The difficulty of
forecasting future profitability of bonds. These disadvantages can be solves with the help of
multivariate methods of forecasting risk and income.

ИНВЕСТИЦИОННЫЙ ПОРТФЕЛЬ ЦЕННЫХ БУМАГ И РАСЧЕТ
ПОРТФЕЛЯ ДЖ. ТОБИНА

Гургенидзе Л.
Грузинский Tехнический Университет

Резюме

Портфель Дж. Тобина является разновидностью модели инвестиционного портфеля
Г. Марковица. Модель Тобина позволяет учесть в формировании портфеля безрисковые
активы: государственные облигации, облигации высоконадежных эмитентов (евробонгды)
и недвижимость. Оценка риска и доходности имеет ряд недостатков: сложность
прогнозирования будущей доходности ценных бумаг на основании только изменения цены.
Данные недостатки решаются с помощью многофакторных методов прогнозирования риска
и доходности.
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videoTamaSebSi multiagenturi daswavlis

meTodebis Sesaxeb

giorgi abelaSvili, zurab bosikaSvili
saqarTvelos teqnikuri universiteti

reziume

multiagenturi teqnologia yovelTvis farTod gamoiyeneboda kompiuterul

videoTamaSebSi. igi aerTianebs TameSebis Teoriis, rTuli sistemebis, gamoTvliTi

sociologiisa da  xelovnuri inteleqtis sakiTxebs.  arsebobs iseTi sistemebi, romelTa

ageba Zalze rTuli amocanaa. erTerTi mTavari sakiTxi aseT amocanebSi aris agentis mier

garkveuli codnis daswavla, aseve am daswavlilis sxva agentisaTvis miwodeba - codnis

gaziareba. am statiaSi ganvixilavT codnis daswavlis erTerT meTods, codnis markirebis

amocanas. codnis markirebis amocana mocemuli iqneba konkretuli magaliTiT -

WianWvelebis amocaniT.

sakvanZo terminebi: xelovnuri inteleqti. inteleqtualuri agenti.

multiagenturi teqnologia. codnis markirebis amocana. programuli agentebi.

1. Sesavali: codnis tipebi da inteleqtualuri

agentis zogadi moqmedeba

videoTamaSebSi adamia-moTamaSeebTan erTad monawileobas Rebulobs xelovnuri

(programuli) agentebi, romlebic moTamaSesTan erTad moqmedebs dinamikur garemoSi,

faqtebze da wesebze dayrdnobiT Rebulobs individulur an koleqtiur gadawyvetilebebs,

aseve agentebi asrulebs garkveul qmedebebs individualurad an koleqtiurad (nax.1).

Nnax.1. admianisa da xelovnuri agentis moqmedeba

moqmedebisTvis programul agentebs unda gaaCndeT Sesabamisi codna. es codna

agentebSi SeiZleba Cadebuli iyos statiurad kodis saxiT, an miewodebodes dinamiurad

wesebisa da faqtebis saSualebiT.  radganac agenetebi SeiZleba moqmedebdnen SemTxveviTad,

cvlad garemoSi, aseve adamiani agentebi (moTamaSeebi) SeiZleba iqceodnen aradeter-
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minirebulad, Sesabamisad es xelovnuri agentebi aRWurvili unda iqnas swavlebis

meqanizmebiT. swavleba SeiZleba iyos maswavleblis an maswavleblis gareSe

(TviTswavleba).  agentebi  SeiZleba moipovebdes/uziarebdes sxva agentebs Semdegi saxis

codnas (nax.2):

 sensitiur codnas;

 epizodur codnas;

 codnas wesebis saxiT;

 codnas davalebaTa bmulebis saxiT.

Nnax.2. swavlebis tipebi da nakadebi.

agentebi SeiZleba axorcielebdes rogorc TviTswavlebas, aseve sxvebis swavlebas.

sensitiuri  codna moicavs  informacias obieqtebis adgilmdebareobis, zomis (ramdeni

simbolosagan Sedgeba) Sesaxeb. epizoduri codna  moicavs konkretuli epizodis aRweras,

am epizodSi gamoyenebul moqmedebas da Sedegs. wesebi gansazRvravs moqmedebis pirobebs

xolo davalebaTa bmulebi  agentebis mier sxva agentebze gacemul davalebebs (mizani,

resursi).

swavlebis zogadi mizania kooperaciaSi myofi agenetebis iseTi moqmedebebis SerCevis

modelis Sedgena,  romelic  ganapirobebs agentebis racionalur qmedebebs (sasargebloa

rogorc TviTon agentisTvis, aseve kooperciaSi myofi sxva agentebisTvisac).

2. codnis markirebisa da daswavlis amocana

codnis markireba - aris garkveuli swavlebis raRac niSniT garkevul adgilze
Senaxva, markirebuli niSnis mixedviT agenti pirdapiri gziT swavlobs Sesabamis

markirebul faqts - iZens Sesabamis codnas.
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vTqvaT, agenti Axi Rebulobs garkveul informaciis X simravles (informacia

SeiZleba iyos nebismieri saxis, sensitiuri, epizoduri da a.S.)

X = {X1, X2, X3, ... , Xn}

Sesabamisi Xi informacias diskretul organzomilebian koordinatTa sistemaSi

SegviZlia SevusabamoT Sesabamisi {xi,yi} (0) wertili, anu es aris agentis arsebuli

mdebareoba X informaciis miRebis dros.

nebismieri AXi agenti nebismieri Yk (0  informacias gadaamuSavebs da codnis bazaSi

Seinaxavs, daiswavlis, xolo am daswavlil Sedegs Yk, igi imave koordinatze {xk,yk}
datovebs, gaukeTebs markirebas. yoveli Semdegi agenti, romelic miva sibrtyis {xk,yk}
koordinatze, iq daxvdeba xk agentis mier datovebuli yk codna da is am codnas

pirdapiri gziT Seinaxavs codnis bazaSi.

TamaSebSi mniSvnelovania codnis gadamuSavebisa da Senaxvis siswrafe codnis bazaSi,
nebismieri agentisTvis codnis mopoveba damoukidebeli amocanaa, igi dakavSirebulia

kompiuterul resursebTan da, Sesabamisad, drosTan, codnis pirdapiri gziT gadacemiT

agents dawavlis siswrafe izrdeba.

3. WianWvelebis amocana

SemdgomSi yvelgan vigulisxmebT, rom programuli agentebi deliberaciulia da

mxolod simbolebis samyaroSi moqmedebs.

CamovayaliboT WianWvela-agentebis amocana. WianWvela-agentebi da obieqtebi or

ganzomilebian, ujrebad dayofil, Semofarglul sibrtyezea ganTavsebuli da SeuZlia  am

sibrtyeSi moZraoba mxolod vertikaluri da horizontaluri mimarTulebebiT  (nax.3).

nax.3. WianWvelebis amocanis grafikuli prototipi
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agentebi aseve SeiZleba garkveul kooperaciaSi iyos gaerTianebuli. sibrtyeze

SemTxveviTad Cndeba obieqtebi (foTlebi), romlebic warmoadgens SezRuduli anbanis

Sedgenil mimdevrobaTa mimdevrobas.  agents SeuZlia Semdegi moqmedebebis ganxorcieleba:

• SezRuduli zomis foTlis gadaadgileba;

• foTlis daWra im simboloze romelsac icnobs;

• gamoyofili simbolos Senaxva sacavSi;

• TamaSis mizania garkveul droSi kooperaciaSi myofma WianWvela - agentebma, rac

SeiZleba meti simboloebi daagrovos. agentebi Tavdapirvelad SemTxveviT poziciebSi

Tavsdeba da SeuZlia erTdroulad moZraoba. aseve kooperaciaSi myofma agentebma SeiZleba

moqmedebebi  erTdroulad Seasruloa, magaliTad, samma agentma gadaitanos didi zomis

foToli.

konkretul amocanaSi mocemulia rTuli davaleba, romelic individualuri

agentis midgomiT rTuli amosaxsnelia, saWiroa agentTa kooperacia. agentTa kooperaciaSi

umniSvnelovanesi roli uWiravs codnis gaziarebas agentebs Soris, raTa miznis miRweva

moxdes ufro martivad. codnis gaziarebis erTerTi efeqturi meTodia codnis markirebis

amocana.

4. codnis markireba WianWvelebis amocanis magaliTze

konkretul magaliTSi, vTqvaT, nebismier WianWvelas koloniaSi gaaCnia Tavisi roli:

mzveravi – WianWvela, romelic eZebs Sesabamisi zomis foTlebs, Sesabamisi foTlis

povnis SemTxvevaSi igi amave foTlis Sesabamis koordinatze - {xi,yi} tovebs codnas,

faqts foTlis vargisianobaze, axdens Zebnis informaciis markirebas.

foTlebis mWreli – WianWvelebi, romlebsac aqvs sawyisi codna simboloebze, anu

isini cnobs mxolod martiv simboloebs, Tu foToli Seicavs am sibolos es WianWvelebi

Sesabamisi foTlis nawils moaWrian.

gadamzidavebi - WianWvelebi, romlebic eZebs ukve foTlebisgan CamoWril

simboloebs da miaqvT sacavSi.

mzveravebi midis sibrtyeze da eZebs Sesabamis vargisian foTlebs. foTlis

amosacnobad agentebi iyenebs sawyis parametrebs codnis bazidan. foTolis povnis

SemTxvevaSi mzveravi tovebs kvals, Sesabamisi foTlis koordinatze, kvali aris

markirebuli informacia foTlis vargisianobaze, mzveravi agrZelebs gzas Semdegi

foTlis saZebnelad.

foTlis mWreli WianWvelebic mzveravebis paralelurad moZraobs imave sibrtyeze,

maTi mizania ipovnos mzveravis mier datovebuli markirebuli kvali, romelic foTlis

vargisianobaze miuTiTebs. maT amis Sesaxeeb aqvT winaswar gawerili codna codnis bazaSi.

Tu mWrelma ipova mzveravis niSani, ese igi mas vargisiani foToli upovia. kvalis povnis

SemTxvevaSi mWreli amowmebs mis mosvlamde iyo Tu ara mosuli sxva, msgavsi mWreli,

romelic mis msgavsad, imave simbolos cnobs. Tu winamorbedma ver ipova saerTo simbolo,

igi amis Sesaxeb niSans datovebda, swored am niSnis mixedviT yoveli Semdegi mosuli

iqceva Semdegnairad, Tu foTolSi ar aris simbolo da es man niSniT gaigo, gzas

gaagrZelebs, Tu ara, moZebnis Tavis Sesabamis amocnobad simbolos, Tu ipova moWris mas,

Tu vera datovebs niSans rom Sesabamisi misi simbolo foTolSi ver moiZebna, anu is
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agenti iqneba pirveli vinc Sesabamis foTolTan mivida. es ukanaskneli codna ukve yovel

Semdeg momsvlel mWrels gamoadgeba Sesabamisi markirebis niSniT.

gadamzidavebis moqmedeba aris bolo etapi, isini eZeben TiTo simboloian foTlebs

da gadaaqvT sacavSi.
zemoTaRwerili magaliTi damyarebulia agentTa moqmedebaze, romlebic

individualurad moqmedebs, Tumca erTmaneTs codnas uziareben da amiT isini erTmaneTs

aZliereben.
konkretuli amocana SeiZleba ganvixiloT, rogorc jgufurad moqmed agentTa

amocana, rodesac gvaqvs WianWvelaTa jufi (ramdenime mZebneli, ramdenime mWreli, da a.S.).

SesaZlebelia qcevis calsaxa cvlilebebi vixiloT, magaliTad, mWrelebma SeiZleba ufro
rTuli foTlebi daWran erTad, gadamzidebma ufro didi foTlebi waiRon sacavSi da

mWrelebma mere iq daWran. es gadawyvetilebebi damokidebulia ukve gadawyvetilebaTa

sirTulezeda daskvnis gamotanaze, Sesabamisad ganisazRvreba amocanis amoxsnis warmadoba
da droSi Sesrulebuli davalebebi.

[1] naSromSi aRwerilia agentTa gaZlierebiTi swavleba da swavliTi algoriTmi,

sadac TviToeul jerze gadawyvetilebis miReba dafuZvnebulia jildoze. jildo
pirobiTad aris miznis miRwevis Sedegad miRebuli sargebeli, es sargebeli aris

konkretul TamaSze damokidebuli (pirobiTad, jildo SeiZleba iyos TamaSis mogeba).

Tu Cven gvaqvs arsebuli mdgomareoba da xelmisawvdomi moqmedeba, maSin daswavliTi
algoriTmi airCevs yovel -s, romlis albaTobiTi mniSvneloba moicema bolcmanis

tolobiT [2]:

(1)

sadac T aris temperaturis parametri da is gansazRvravs gadawyvetilebaTa

miRebis SemTxveviTobas . agenti iRebs gadawyvetilebas da iRebs jildo Semdeg ki

gadadis axal mdgomareoba . yovel jer ze agenti anaxlebs - rekursiulad, umatebs

pozitiurobis wonas da aklebs samomavlo resursebs: (2)
აქ aris klebadobis parametri da miiReba Semdegi gamosaxulebiT:

(3)
5. daskvna

statiSi arsebulma kvlevam dagvanaxa, rom TamaSebSi arsebuli xelovnuri

inteleqtis amocanebis erT-erTi umniSvnelovanesi sakiTxia inteleqtualuri agentis

codnis daswavlis meTodebi, es SeiZleba iyos individualurad an jgufurad.

individualuri agentis mTavari problema aris is, rom igi sxva agentis codnas

aignorebs, am SemTxvevaSi ki amocanis warmadoba klebulobs da Sesrulebadobis droc

izrdeba.

codnis markirebis amocaniT davinaxeT, rom individualur agentebs Soris daswavla

viTardeba da saerTo codnac izrdeba, saerTo codnis gazrdis dros ki TviToeuli
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agentis SesaZleblobac izrdeba. markirebis amocanis modeli SegviZlia sxva konkretul

amocanebsac movargoT, amisaTvis saWiroa SevqmnaT xelovnuri inteleqtis programuli

Zravi, romelic ukve samomavlo kvlevis sagania.
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METHOD FOR MULTI-AGENT LEARNING IN COMPUTER GAMES

Abelashvili Giorgi, Bosikashvili Zurab
Georgian Technical University

Summary

Multiple-agent technology has always been widely used in computer games. It combines

game theories, compound systems, applied sociologies and artificial intelligence. There are systems

which are hard to create. One of the case in such system is to make agent learn something, and

afterwards to give this kind of knowledge to another agent - making agents share the knowledge.

In this article, we will review the method of making agents share their knowledge - problem of

knowledge marking. Problem of knowledge marking will be shown as an example of Ants Colony.

МЕТОД МНОГОАГЕНТНЫХ ИССЛЕДОВАНИЙ В
КОМПЬЮТЕРНЫХ ИГРАХ

Абелашвили Г., Босикашвили З.

Грузинский Технический Университет

Резюме

Мультиагентная технология всегда широко используется в компьютерных играх. Она
сочетает в себе игровые теории, составные системы, применяемые социологии и
искусственный интеллект. Существуют такие системы, построение которых является очень
сложной задачей. В таких случаях одним из важнейших вопросом является обучение
агентом определенных знаний, а также предоставление этих знаний другим агентам. В
статье рассматривается один из методов обучения-задача маркировки знаний. Задача
маркировки знаний дана на конкретном примере-задача муравьев.
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xelovnuri inteleqtis argumentaciis meqanizmis

gamoyeneba videoTamaSebSi

giorgi abelaSvili, zurab bosikaSvili

saqarTvelos teqnikuri universiteti

reziume

video TamaSebSi arsebobs mravali amocana, romelTa mTavari moqmedi subieqtebia

agentTa gaerTianebebi, jgufebi. isini iReben rogorc individualur, aseve koleqtiur

gadawyvetilebebs. koleqtiuri gadawyvetilebebi damokidebulia individualurze e.w.

argumentaciis meqanizmiT. agentebi jgufSi yovelTvis erTnairad ar msjeloben da

moqmedeben, maTi mizania miaRwion konsesuss, romelic sabolood am koleqtivis

gadawyvetileba iqneba. agentTa jgufis erTiani gadawyvetileba, konsesusis miRwevis erT-

erTi cnobili meTodia argumentaciis meqanizmi. statiaSi ganvixilavT argumentaciis

meqanizms konkretul magaliTze - WianWvelebis amocanis modelze.

sakvanZo sityvebi: inteleqtualuri agenti. argumentis Seteva. VAF. paTerni.

1. Sesavali: videoTamaSebSi agentebis

gadawyvetilebebi

nebismier videoTamaSSi, sadac mocemulia multiagenturi teqnologia, Zalian

mniSvnelovania agentTa gadawyvetilebis gamomtani meqanizmi. standartulad, agents

ganvixilavT rogorc individualurs, Sesabamisad, misi qcevac unda iyos indivudualuri

gadawyvetilebebis gamomtani sistemis qvemdgomi. Tumca aris SemTxvevebi, rodesac agentebi

gaerTianebulebia koleqtivebad, jgufebad. Tu gadawyvetilebis gamosavali wertili aris

am agentTa jgufis mier miRebuli saerTo gadawyvetileba, maSin mniSvnelovania agentebi

SeTanxmdnen garkveul konsesusze, romelic yvelaze metad axlos mdgomia sasurvel

gamomaval SedegTan. bunebrivia, Cndeba kiTxva, Tu yvela agenti damoukideblad moqmedebs,

rogor SeiZleba isini rameze SeTanxmdnen, an ris mixedviT mianiWon ama Tu im

gadawyvetilebas prioriteti? aseT SemTxvevaSi, arsebobs argumentaciis meqanizmi. am

meqanizmis saSualebiT agentebi gamoricxaven da adastureben erTmaneTis logikur

argumentebs da faqtebs. saboloo Sedegi ki aris koleqtivis mier miRebuli saerTo

gadawyvetileba. ganvixiloT argumentaciis meqanizmi WianWvelebis amocanis magaliTze.

2. WianWvelebis amocana

SemdgomSi yvelgan vigulisxmebT, rom programuli agentebi deliberaciulia da

mxolod simbolebis samyaroSi moqmedebs.

CamovayaliboT WianWvela-agentebis amocana. WianWvela-agentebi da obieqtebi or

ganzomilebian, ujrebad dayofil, Semofarglul sibrtyezea ganTavsebuli da SeuZlia  am

sibrtyeSi moZraoba mxolod vertikaluri da horizontaluri mimarTulebebiT  (nax.3).

agentebi aseve SeiZleba garkveul kooperaciaSi iyos gaerTianebuli. sibrtyeze

SemTxveviTad Cndeba obieqtebi (foTlebi), romlebic warmoadgens SezRuduli anbanis

Sedgenil mimdevrobaTa mimdevrobas.  agents SeuZlia Semdegi moqmedebebis ganxorcieleba:
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• SezRuduli zomis foTlis gadaadgileba;

• foTlis daWra im simboloze romelsac icnobs;

nax.3. WianWvelebis amocanis grafikuli prototipi

• gamoyofili simbolos Senaxva sacavSi;

• TamaSis mizania garkveul droSi kooperaciaSi myofma WianWvela - agentebma, rac

SeiZleba meti simboloebi daagrovos. agentebi Tavdapirvelad SemTxveviT poziciebSi

Tavsdeba da SeuZlia erTdroulad moZraoba. aseve kooperaciaSi myofma agentebma SeiZleba

moqmedebebi  erTdroulad Seasruloa, magaliTad, samma agentma gadaitanos didi zomis

foToli.

3. argumentaciis meqanizmi

argumentaciis paTerni aris mravaljer gamoyenebadi problemis gadaWris xerxi

argumentaciis meqanizmSi. paTernebi warmodgens Semdegi saxis aRwerebs:

<paTerni> ::= <<Tviseba><mniSvneloba>?<validuroba>>*

<<mimarTeba><mniSvneloba>?<validuroba>>*

<mimarTeba> ::= <ISA AmimarTeba>|<kompoziciis mimarTeba> | <agregirebis mimarTeba>

<Tviseba> ::=  Tvisebis aRmniSvneli termi

<mniSvneloba> ::= Rn | diskretuli simravle

<validuroba> ::= {true,false} | [0,1]C R
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<kompoziciis mimarTeba> ::=   mTeli-nawili mimarTeba

<agregirebis mimarTeba> ::= asocirebis mimarTeba

konkretul magaliTSi, vTqvaT, nebismier WianWvelas koloniaSi gaaCnia Tavisi roli:

mzveravi - WianWvela, romelic eZebs vargis zomis foTlebs.

foTlebis mWreli - WianWvelebi, romlebsac aqvT sawyisi codna simboloebze, anu

isini cnoben mxolod martiv simboloebs, Tu foToli Seicavs am sibolos es WianWvelebi

Sesabamisi foTlis nawils moaWrian.

gadamzidavebi - WianWvelebi, romlebic eZeben ukve foTlebisgan CamoWril

simboloebs da miaqvT sacavSi.

Tu WianWvelebis amocanas calkeuli rolebis mixedviT ganvixilavT, amocana

martivia, gamosavali Sedegi TviToeuli rolisaTvis aris calsaxa, WianWvela akeTebs

individualur daskvnebs da iqceva individualurad.

ganvixiloT SemTxveva, rodesac WianWvelebi unda gaerTiandnen jgufebad da ise

imoqmedon, magaliTad, mZebnelma unda aiyvanos jgufSi kargi foTlis mWreli, Sesabamisad

foTlis mWrelmac SeiZleba daimatos gundSi kargi gadamzidavi, an foTlis mZebneli. Tu

Cven nebismieri axali gundis wevris damatebas koleqtiur gadawyvetilebad gavitanT, am

SemTxvevaSi ukve saqme gvaqvs argumentaciis amocanasTan, gundSi arsebuli WianWvelebi

unda SeTanxmdnen daimaton Tu ara axali wevri misi monacemebis mixedviT gundSi.

arsebobs ramdenime tipis argumentaciis meqanizmi, ganvixiloT TviToeuli maTgani [4].

3.1. klasikuri argumentaciis meqanizi

modeli, romelic warmodgenilia wyviliT AF = (AR, attacks), sadac AR aris

argumentebis sia, xolo attacks, AR - is binaruli mimarTeba. attack (A, B) niSnavs, rom

argumenti A utevs argument B-s. S argumentebis sia utevs argument B-s, Tu B aris

Setevis qveS S-Si. am modelis argumentaciis arsebiTi kiTxvaa, rodis SeiZleba iyos

miRebuli A argumenti sadac A, A ∈ AR. argumenti SeiZleba iyos miRebuli im SemTxvevaSi,

Tu masze Semtevi yvela argumenti aris miRebuli [1,2].

3.2. mniSvnelobaze damyarebuli argumentaciis meqanizi

arsebobs argumentaciis meqanizmi, romlis principi damyarebulia mniSvnelobaze -

(VAF) Value- based Argumentation Framework. [4] es modeli adgens romeli argumentebi

aris misaRebi sxva agentebis argumentebis gaTvaliswinebiT. rogorc viciT, agentebs aqvT

gansxvavebuli midgoma davalebebisadmi da am SemTxvevaSi isni TanamSromloben da cvlian

TavianT lokalur gamomaval Sedegebs.

VAF - s SeuZlia ganacalkevos Setevebi (attacks) warmatebuli Setevebisgan, im

Setevebisgan, romlebic amarcxebs sxva argumentebs. isini iTvaliswinebs im mniSvnelobaTa

mimdevrobas, romlebic asocirebulia am argumentebTan [3].

VAF gamoisaxeba rogorc:
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VAF = (AR, attacks, V, val, P),
sadac

AR, attacks aris argumentaciis modeli;

V - aracariel mniSvnelobaTa simravle;

val - funqcia, romelic asaxavs elementebs AR – dan V da P,
P - yvela SesaZlo SemTxvevis sia.

yoveli A ∈AR, val(A) ∈ V .

3.3. agentebis mier Tvisobrivi argumentebis generacia

Tvisobrivi argumentaciis generacia [4] iwyeba maSin, roca obieqtis Tvisebebis

SeTavsebis agentebma TavianTi saqme daamTavres.  argumentaciis dasagenerireblad

gamoiyeneba funqcia da dardeba maTi Tvisebebis simravleebi.

1-el cxrilSi moyvanilia c da h-is mniSvnelobebi.  Tu moxda paternTan sruli

Tanxvedra maSin, yvelaferi garkveulia da misi konfidencialobis done aris udavo da

sxva agentebi ver SeekamaTebian am arguments. maSin, roca xdeba nawilobrivi SeTavseba  da

SeTavsebis funqcia dadebiTia maSin konfidencialoba gaurkvevelia da SesaZlebelia am

argumentaciis gaprotesteba.

cxr.1

C +(h)

udavoa Tu obieqtis yvela Tviseba o TanxvedraSia paTern t -s TvisebebTan da
Sesabamisad, mniSvnelobebic emTxveva da

sadavoa Tu obieqtis yvela Tviseba o msgavsia paTern t -s TvisebebTan, an / da
Sesabamisad, mniSvnelobebic ar emTxveva da

C -(h)

sadavoa sxva SemTxvevaSi

3.4. agentebis mier mimarTebiTi argumentebis generacia

mimarTebiTi argumentaciis procesi [4] iwyeba maSin, Tu Tvisobrivi argumenti

generirebulia da is ganicdis Setevas, amasTan yvela gamosacnobi obieqtis yvela

qveobieqti unda iyos paternebTan SeTavsebuli.

me-2 cxrilSi moyvanilia argumentebis konfidencialobis da kontrargumntebis

wamoyenebis pirobebi. aq argumentaciis gamosaTvlelad gamoiyeneba

funqcia.
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cxr.2

udavoa Tu obieqtis yvela Tviseba o TanxvedraSia paTern t -s TvisebebTan da yvela qve-

obieqtebis mniSvnelobac TanxvedraSia da Sesabamisad, Tu yvela Tvisebis

mniSvnelobebic emTxveva da

sadavoa Tu obieqtis yvela Tviseba o TanxvedraSia paTern t -s TvisebebTan da yvela qve-

obieqtebis mniSvnelobac TanxvedraSia da Tu yvela Tvisebis mniSvnelobebic ar

emTxveva da

C -(h)

sadavoa sxva SemTxvevaSi

3.5. agentebis mier struqturuli argumentaciis generacia

struqturuli agentebi argumntebis generacias ganixilavs cnebebis ontologiuri

ierarqiis konteqstSi [4], roca mocemuli obieqti SeiZleba SeuTavsdes ierarqiis

nebismier cnebas. ra Tqma unda argumentebis generireba iwyeba zevidan qveviT  da

algoriTmi unda Cavides rac SeiZleba Rrmad. Tu romelime doneze ver moxerxda

SeTavseba Tvisobrivad da mimarTebrivad da aris gaurkvevloba, maSin  iererqis dabal

safexurebze mdgomi cnebebi unda moiniSnos rogorc ara gamocnobadi, udavo

konfidencialobiT da maTTvis argumentebi aRar unda dagenerirdes. Tu iererqiis

romelime doneze gvaqs ganuzrvrelobis konfidencialoba da kontr argumenti arsebobs am

doneze, maSin es cnebac unda moiniSnos rogorc ara gamocnobadi, udavo konfidenci-

alobiT da argumentacia unda gagrZeldes mSobeli cnebisTvis (cxrili 3).

cxr.3

N აგენტის დანიშნულება კოდი ტიპი რაოდენობა

1 obieqtebis gamoyofa AO Slave m

2 Tvisebebis mniSvnelobebis gamoTvla AP Slave m+1

3 obieqtis Tvisebebis SeTavseba paTernis

TvisebebTan

APM Slave m+n

4 obieqtis mimarTebis SeTavseba paTernis

mimarTebebTan

ARM Slave m+n

5 obieqtis struqturis SeTavseba paTernis ASM Slave m+n

6 argumentebis generatorebi AA Master m+n

7 gadawyvetilebis mimRebi ADM Guru 1

sadac m-qveobieqtebis klasebis raodenobaa, n-gamosacnobi klasebis raodenoba.
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pirvel rigSi muSaobas iwyeben Tvisebebis gamomTvleli da obietebis gamomyofi

agentebi. Tvisebebis gamomTvleli agentebi muSaobas iwyebs im SemTxvevaSi, rogorc ki

raime obieqti arsebobs an gamoiyofa. Tavis mxriv, Tvisebis SeTavsebis agentebi maSin

aqtiurdeba, rodesac Tvisebebis mniSvnelobebi gamoTvlilia. amis Semdeg aqtiurdeba

Tvisebebis mixedviT argumentaciis generatori agentebi.

Tu mocemuli klasisTvis Tvisebebi gamoTvlilia da arsebos kontr-argumenti

Tvisebebis mixedviT am klasis Sesaxeb, maSin aqtiurdeba mimarTebaTa SeTavsebis agentebi,

romelTa Semdegac iwyeben muSaobas mimarTebebis mixedviT argumentaciis generatori

agentebi. Tu mocemuli klasisTvis  kontr argumentebi  mainc Cndeba maSin iwyeben

muSaobas Sesabamisad struqturis SemTavsebeli da argumentebis generatori agentebi.

mas Semdeg rac TiToeuli argumentebis generatori agenti daagenerirebs Tavisi

argumentebis simravles, agentebi cvlian TvianT argumentebs. roca yvela agentisTvis

cnobili gaxdeba sxva agentebis argumentebi maSin isini agenerireben SetevaTa simravles.

Seteva Cndeba maSin, roca obieqtis SeTavsebis mnSvneloba paternTan ukeTesia vidre

sxvisa da h-is mniSvneloba konfliqturia, magaliTad  argument

-ze xorcieldeba Seteva argument - is mier Tu da

erTidaimave obieqtis sxvadasxva paternTan SeTavsebaa, an -s

SemTxvevaSi Tu gvaqs obietis erTidaigive paTernaTan SeTavseba.

rodesac argumentebis da SeTavsebis simravleebi warmoqmnilia, agentebma unda

gamoiTvalon upiratesi gafarToeba, audenciis da konfidenciis mniSvnelobidan

gamomdinare. argumentebis simravle globalurad subieqturad misaRebia, Tu TiToeuli

elementi Cans romelime agentis sasurvel gafarToebis simravleSi.

argumentebis simravle globalurad obieturad misaRebia, Tu TiToeuli elementi

Cans yvela agentis sasurvel gafarToebis simravleSi. Tu argumenti aris arc

subieturad da arc obieqturad misaRebi maSin is ganixileba rogorc usafuZvlo.

4. WianWvelebis amocana da formaluri argumentaciis modeli

Tu vityviT, rom nebismieri WianWvela damoukideblad moqmedebs da maT survili

aqvT koleqtivSi gaerTianebis, maT `kamaTi" mouwevT ukve arsebul gundis wevrebTan. Tu

gundi Tavdapirvelad aris mxolod erTi WianWvelisgan Semdgari, pirobiTad SeiZleba

miviCnioT, rom am SemTxvevaSi, argumentacia ar aris saWiro radgan agenti Tavis Tavs ver

ekamaTeba.

aRsasniSnavia erTi faqti, koleqtivSi SeiZleba gamoeyos erTi WianWvela, romelic

SeiZleba movniSnoT rogorc prioritetuli argumentis mqone, mis argumentebs SeiZleba

ufro meti Sefaseba hqondes da ufro prioritetuli iyos, Tumca es videoTamaSis

specifikaciidan gamomdinareobs, moviyvanoT formaluri argumentaciis modeli WianWvelis

amocanis magaliTze:

yvela WianWvelisTvis

yoveli axali WianWvela, romelsac koleqtivSi surs gaerTianeba
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Tvisebrivi argumetebis generacia();

mimarTebiTi argumentebis generacia();

struqturuli argumentebis generacia();

yvela WianWvelisTvis

yoveli axali WianWvela, romelsac koleqtivSi surs gaerTianeba

Tu arsebobs mimarTeba(WianWvela, paterni, argumenti)

maSin Cven gvaqvs dasturi.

Tu ara da ar gvaqvs dasturi.

yvela dasturisTvis

yvela WianWvelisTvis

Tu udavobas Seutia koloniis agentma WianWvelam kontrargumentiT

maSin udavoba dadasturebulia

Tu ara da

Tu udavobas Seutia koloniis agentma WianWvelam da kontrargumenti ar aris

maSin udavoba daudasturebelia.

5. daskvna

videoTamaSebSi farTod aris gavrcelebuli mravalagentiani sistemebi, agentTa

gaerTianebebi, sadac mniSvnelovania am gaerTianebaTa saerTo gadawyvetileba, xolo

saerTo gadawyvetileba iseTi agentebisgan, romlebic calk-calke damoukideblad

moqmedeben pirdapiri gziT ar miiRweva, saWiroa garkveuli kamaTi maT Soris, raTa

miiRwes konsesusi  da gamomavali Sedegic sasurvelTan axlos iyos, amis miRwevis

erTerTi efeqturi meTodia argumentaciis meqanizmi, igi damoukidebel agentTa

moqmedebebSi adgens upiratess gamomaval Sedegs paternebis saSualebiT da saboloodac

amtkicebs mas.
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USING OF ARGUMENTATION MECHANISM OF ARTIFICAL INTELLIGENCE

IN VIDEO GAMES

Abelashvili Giorgi, Bosikasvili Zurab

Georgian Technical University

Summary

There are many problems in video games. Groups of agents have the main roles. They take

a group and individual decisions. Group decisions are depended on individuals. Agents don't

always think the same way, they wish to reach consensus, which will be their group's final

decision. One of the known ways to reach consensus is the augmented mechanism. In this article,

we will discuss argumented mechanism as an example of Ants problem.

ИСПОЛЬЗОВАНИЕ МЕХАНИЗМА АРГУМЕНТАЦИИ ИСКУССТВЕННОГО

ИНТЕЛЛЕКТА В ВИДЕО ИГРАХ

Абелашвили Г., Босикашвили З.

Грузинский Технический Университет

Резюме

В видео играх существуют много задач, в которых главным действующим субьектом

являются обьединение, группы агентов. Коллектовные решения зависят от

индивидуальных,от т.н. механизма аргументации. Агенты в группе не всегда рассуждают и

действуют одинаково. Их задачей является достижение консенсуса, который является

окончательным решением данной группы. Одним из методов достижения агентами группы

единного решения, консенсуса является известный механизм аргументации.В статье

рассматривается механизм аргументации для конкретного примера-задачи про муравьев.
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agro-bio teqnodinamikuri kompleqsebis inteleqtualuri marTvis

sistemis struqturis aprioruli formalizacia

Temur kapanaZe, nino WaliZe, nino lomiZe,

levan RurbeleiSvili

saqarTvelos teqnikuri universiteti

reziume

informaciuli teqnologiebis uaxloes miRwevad SeiZleba CaiTvalos mecnierebasa da

teqnikaSi inteleqtualuri marTvis sistemis gamoyeneba, romlebic dafuZnebulia

gadawyvetilebis miRebis procesTan komfliqturi situaciis dros. naSromSi ganxilulia

gadawyvetilebis miRebis mxardamWeri sistemis struqtura, rogorc inteleqtualuri marTvis

sistemis mTavari birTvi. apriorulad SemoTavazebulia agro-bio teqnologiebis teqnodina-
mikuri kompleqsebis marTvis inteleqtualur sistemaSi efeqturi gadawyvetilebis miRebis

modulis CarTva, romelic, Cveni azriT, mniSvnelovnad Seamcirebs sistemis mier

gadawyvetilebis miRebis dros da gazrdis optimalurobis xarisxs.

sakvanZo sityvebi: informaciuli teqnologiebi. inteleqtualuri sistemebi.

mxardamWeri sistema. teqnodinamikuri, agro-bio teqnologiebi.

1. Sesavali

garemos ekologiuri dabinZurebiT Seqmnilma uaryofiTma faqtorebma sagrZnoblad

gaarTula sasurveli parametrebis mqone bioproduqtis warmoeba. aRniSnulma faqtorebma

bunebrivad daayena bioteqnologiur procesebze swrafad reagirebis da regulirebis amocana

(marTva), ekologiurad sufTa bioproduqtis warmoebis WrilSi.

aqve aRvniSnoT, rom ekologiurad sufTa bioproduqtis qveS igulisxmeba iseTi

bioproduqtis warmoeba, romlis xarisxobrivi maCveneblebi varirebs winaswardadgenil

teqnologiur zRvrebSi.

Tanamedrove bioteqnologia, mizanfunqciebis mixedviT, dayofilia rig mimarTulebebad,

romelTa Soris erT-erT ZiriTads warmoadgens kvebis teqnologia. eqspert-specialistTa

SefasebiT, kvebis produqtTa warmoebis 80%–ze meti dakavSirebulia iseT mikrobiologiur

procesebTan, romelTa safuZvels warmoadgens fermentacia (duRili), xolo Sesabamis

teqnologiur sistemas – samaduRre warmoeba.

naSromSi ganxilulia iseTi teqnodinamikuri kompleqsebis kompiuteruli marTvis

sakiTxebi meTodebis damuSaveba, romelTaTvisac damaxasiaTebelia nivTierebaTa koncentracia,

molekulaTa difuzia da a.S. aseTi Sinaarsis datvirTvis mqone bioteqnologiebia samaduRre

warmoeba, samkurnalo-vitaminebiani mSrali da zeTovani koncentratebis warmoeba da sxva.

ganxilulia agreTve maRalxarisxovani qarTuli saRvine vazis jiSebisgan Rvinis warmoebis

teqnodinamikuri kompleqsis kompiuteruli marTvis sistemis daproeqtebis sakiTxebi,

romelic warmoadgens samaduRre warmoebis klasikur magaliTs.

2. ZiriTadi nawili

Tanamedrove sabazro ekonomika, mwarmoeblisgan iTxovs saerTaSoriso standartebis

mqone maRalxarisxian da dabali TviTRirebulebis mqone produqcias. bunebrivia es moTxovna
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vrceldeba Rvinis mwarmoebel sawarmoebzec. aRniSnuli sakiTxis dadebiTad gadawyvetis erT–

erT umniSvnelovanes safexurs warmoadgens  Rvinis warmoebebSi marTvis avtomatizebuli

sistemebis danergva.
Rvinis dayeneba, rTuli, mravalstadiuri, bioteqnologiuri procesia, romelSic

monawileobs didi raodenobis teqnologiuri mowyobilobebi da romelTa optimalur

funqcionirebaze didad aris damokidebuli saboloo produqtis xarisxi da TviTRirebuleba.

garda amisa Rvinis xarisxs  maRali albaTobiT ganapirobebs  nedleulis parametrebis

mniSvnelobebi. aRniSnuli parametrebis raodenobrivi maCveneblebi cvladi sidideebia da

damokidebulia aramarto misi damzadebis droze, aramed im adgilmdebareobis ekogaremozec,

sadac misi damzadeba ganxorcielda.

Tu amas davumatebT garemos ekologiuri dabinZurebiT Seqmnil uaryofiT faqtorebs,

ramac sagrZnoblad gaarTula sasurveli parametrebis mqone bioproduqtis warmoeba, cxadi

xdeba Rvinis warmoebebSi Tanamedrove marTvis avtomatizebuli sistemebis gamoyenebis

aucilebloba, ekologiurad sufTa bioproduqtis warmoebis WrilSi(aqve aRvniSnaoT, rom

ekologiurad sufTa bioproduqtis qveS igulisxmeba iseTi bioproduqtis warmoeba, romlis

xarisxobrivi maCveneblebi icvlebian winaswar dadgenil teqnologiur zRvrebSi da

maqsimalurad arian miaxloebulni idealur mniSvnelobebTan).

drois realur reJimSi momuSave Tanamedrove marTvis avtomatizebuli sistemebi,

tipiur marTvis procesebs  asruleben avtomaturad, operatiuli personalis Carevis gareSe.

operatiuli personali axorcielebs teqnodinamikuri kompleqsis funqcionirebis marTvis

kontrols da aqtiurad erTveba marTvis procesebSi e.w konfliqturi situaciebis

warmoSobis SemTxvevaSi.

konfliqturi situaciis qveS igulisxmeba marTvis obieqtis iseTi mdgomareoba, roca

masSi mimdinare procesis warmarTva SeuZlebeli xdeba operatiuli jgufis Carevis gareSe.

operatiuli jgufis moqmedebis „yofaqcevas“ gansazRvravs gadawyvetilebis mimRebi piri

(gmp), romelic  situaciis mixedviT, drois mocemul momentSi, garemo faqtorebis

gaTvaliswinebiT,  irCevs efeqtur gadawyvetilebas.

aRniSnulis gaTvaliswinebiT, operatiuli marTvis avtomatizebuli sistemis ZiriTadi

datvirTva iqneba im rekomendaciebis teqnologebisTvis miwodeba, romelic uzrunvelyofs

teqnologiuri procesis optimalur reJimSi warmarTvas da am gziT maRalxarisxiani da iafi

produqtis formirebas.

pirobiTad, Rvinis dayenebis operatiuli marTvis avtomatizebuli sistema warmodgenili

iqneba sam doniani marTvis struqturiT(ixileT nax.1):

zeda dones warmoadgens marTvis centraluri kompiuteruli centri, romelic

pasuxismgebelia mTeli teqnologiuri procesis marTvaze, gadawyvetilebis mimReb pirTan

erTad. aq Tavs iyris yvela saxis informacia teqnologiuri procesis mimdinareobis Sesaxeb

da aqve xdeba optimaluri gadawyvetilebebis miReba konfliqturi situaciebis dros.

Sua dones warmoadgens e.w. analogur–cifruli  da piriqiT cifrul–analoguri

gardamqmneli modulebi. am modulebis saSualebiT kompiuterul centrs miewodeba yvela

saxis cifruli informacia, teqnologiuri procesis mimdinareobis Sesaxeb da  xdeba
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kompiuteris mier gacemuli braZanebebis formireba analogur (fizikur) signalad,

amZravisaTvis (Semsrulebeli meqanizmi) avtomatur reJimSi procesis regulirebis dros.

nax.1

qveda dones warmoadgens yvela saxis gadamwodi (Sesabamisad Semsrulebeli meqanizmebi),

romelic fizikur sidideebSi zomavs optimaluri marTvis procesis warmarTvisaTvis yvela

saWiro parametrs da miawvdis kompiuterul marTvis centrs, analogur–cifruli modulebis

meSveobiT.

operatiuli marTvis avtomatizebuli sistema iTvaliswinebs ra mTliani teqnologiuri

ciklis Taviseburebebs, uzrunvelyofs:

• Rvinis warmoebis teqnologiuri procesis yvela stadiaze, yvela mocemuli parametris

stabilizacias dasaSvebi diapazonis farglebSi;

• komfliqturi situaciebis dros, dialogur reJimSi(„gmp–kompiuteri“) optimaluri

gadawyvetilebis miRebis Semdeg, teqnologiuri parametrebis regulirebas(dispetCerizacias),

rogorc avtomatur, aseve avtomatizebul (specialistTa monawilebiT) reJimSi;

• teqnologiuri procesis mimdinare parametrbis mniSvnelobebis informaciis asaxvas,

dros nebismier momentSi, kompiuteris monitorze (an mnemo sqemaze);

• parametrebis cvlilebebis da miRebuli gadawyvetilebebis arqivizacias, mosalodneli

komfliqturi situaciebis dros efeqturi gadawyvetilebebis misaRebad;

• marTvis saSualebebis damatebiTi funqciebiT aRWurvas, teqnologiuri procesebis

Secvlis an modernizaciis dros.

Tanamedrove gadawyvetilebis miRebis mxardamWeri sistemebi(gmms), romlebic

funqcionireben ra drois realur masStabSi, umetes SemTxvevaSi warmoadgenen

inteleqtualuri marTvis avtomatizebul sistemebs da dialogul reJimSi exmarebian

gadawyvetilebis mimReb pirs (gmp), ama Tu im problemebis Sesaxeb, efeqturi gadawyvetilebis

miRebaSi.

inteleqtualuri marTvis informaciuli sistemebis qveS igulisxmeba iseTi

avtomatizebuli sistemebi, romlis safuZvels warmoadgens inteleqtualuri marTvis is

meTodologia, romlic agebulia codnis bazis kompleqsur gamoyenebaze.
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zemoxsenebuli sistemebis operatiuli marTvis xarisxi amaRlebis TvalsazrisiT

mizanSewonilad migvaCnia „gmm is“ klasikur struqturaSi CavrToT efeqturi

gadawyvetilebis (da ara gadawyvetilebebis) miRebis moduli, romlis drosac  „gmm is“-is

ganzogadebul struqturas eqneba Semdegi saxe (nax.2).

nax.2

vfiqrobT, modernizebuli sistemis miznobrivi datvirTva unda iyos ara rekomenda-
ciebis sasruli simravlis SeTavazeba „gmp“-Tvis, aramed erTi e.w suboptimaluri (efeqturi)

gadawyvetilebis miwodeba da sistemasTan dialogSi misi sasurvel Sedegamde dayvana.

aRniSnuli midgoma saSualebas miscems „gmp“-s gadawyvetilebis miRebis dros

gaiTvaliswinos is mimdinare gare zemoqmedebebic, romlebic SeuZlebelia  alternatiuli

gadawyvetilebebis miwodebis SemTxvevaSi.

agro-bio teqnodinamikur kompleqsebs, romlebic sawyis etapze gadaamuSaveben TiTqmis

erTnair bionedleuls,  mcenareuls, da romlebic droSi funqcionireben TiTqmis  uwyvetad,

gaaCniaT cvalebadi xasiaTi da Zalze maRali albaTobiT damokidebulni arian garemo
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faqtorebze. Tu bioprocesebs ganvixilavT fizikuri da qimiuri movlenebis WrilSi,

daveyrdnobiT biofizikis da bioqimiis daskvnebs vnaxavT, rom maT elementebs gaaCniaT

diskretul mdgomareobaTa sasruli simravle, struqturaTa mdgradobis garkveuli

raodenobebi. garda amisa Tu gaviTvaliswinebT  agro-bio procesebis ciklur xasiaTs,

SeiZleba davaskvnaT, rom isini ganekuTnebian Sereuli xasiaTis teqnologiur procedurebs.

yovelive zemoaRniSnulis gaTvaliswinebiT agro-bio teqnodinmikuri kompleqsis

inteleqtualuri marTvis sistemis efeqturi gadawyvetilebis miRebis moduli ganvixiloT,

rogorc damoukidebeli marTvis obieqti da misi struqtura warmovadginoT ganzogadoebuli

sqemis saxiT (nax.3).

nax.3

sadac:

 {Y1(t , ), Y2(t , ), . . . , Ym(t , )} – aris gadawyvetilebis miRebis mxardamWeri sistemis

mier gamomuSavebuli alternatiul rekomendaciaTa (gadawyvetilebaTa) veqtori;

 (x1, x2, . . . , xk) – aris samarTavi agro-bio teqnodinamikuri kompleqsis maxasiaTebeli

(Semavali) parametrebi;

 (z1, z2, . . . , zk) - aris garemofaqtoris is parametrebi drois t realur momentSi,

romlis gaTvaliswineba SeuZlebelia teqnodinamikuri kompleqsis marTvis sistemis ZiriTad

modelSi;

 {U1( , ), U2( , ), . . . , Um( , )} - aris efeqturi gadawyvetilebis miRebis

parametrebis veqtori, romelic warmoadgens Yi alternativis ф kanonzomierebiT Ui

gadawyvetilebaSi gardasaxvis kanons, drois t realur momentSi, Z faqtorebis

gaTvaliswinebiT.

zogadad, =ф ( , )

am gamosaxulebaSi ф(ф1, ф2, . . . , фk) warmoadgens -is -Si gardasaxvis misaRwevad

mizandasaxul qmedebaTa wesebis veqtors (zogadad Ф efeqturi gadawyvetilebis miRebis

kanonzomiereba).
yovelive zemoganxilulidan gamomdinare Ф efeqturi gadawyvetilebis miRebis amocana

SeiZleba Camoyalibdes Semdegnairad:
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alternatiuli gadawyvetilebebis safuZvelze ganvsazRvroT gardasaxvis iseTi

mniSvnelobebi, romlis drosac efeqturi alternativa (F):

= ; ≥ 0 ; = 1 ;
iqneba saukeTeso t realuri drois mocemuli momentisaTvis.

dReisaTvis mecnieruli kvlevebi, informaciuli sistemebis agebis WrilSi, mimarTulia

didi da rTuli teqnikuri, ekologiuri, ekonomikuri, agreTve politikuri Tu

sociologiuri sistemebis formirebis problemebis damuSavebaze, maT realizaciaze drois

realur reJimSi. eqspert-mecnierTa azriT, ama Tu im dargis sferoSi dagrovili codnis

potencialis gamoyeneba gadawyvetilebis miRebis procesSi 60-70% -iT gazrdis marTvis

efeqturobis xarisxs.

italieli mecnieris paretos mixedviT, arsebuli codnis baza SeiZleba miviCnioT didi

ganzomilebis mqone alternatiuli amonaxsnebis simravled, xolo TiToeuli miRebuli

gadawyvetileba alternatiul gadawyvetilebad. „gmm is“–is mier gadawyvetilebis mimRebi

pirisTvis rekomendaciebis miwodeba warmoadgens am simravlidan SesaZlo optimaluri

gadawyvetilebis amorCevis Sedegs. zemoganxiluli modernizebuli gadawyvetilebis miRebis

mxardamWeri evristuli sistemis mizania paretos samravlidan efeqturi gadawyvetilebis

miRebis (amorCevis) iteraciuli procedurebis raodenobrivi Semcireba, rac TavisTavad

aisaxeba gadawyvetilebis miRebis droze.

3. daskvna

rogorc qarTveli, ise ucxoeli mecnierebis gamokvlevebiT, saqarTvelo iTvleba

mevenaxeoba-meRvineobis erT-erT uZveles kerad da maRalxarisxovani Rvinoebis warmoebis

zonad msoflioSi. Rvinis warmoebis mravalsaukonovanma gamocdilebam, Camoayaliba da danerga

Rvinis dayenebis tradiciuli teqnologiebi. am teqnologiebiT damzadebuli qarTuli

maRalxarisxiani Rvinoebis udidesi umravlesoba warmatebiT iyideboda sazRvargareTis

bazarze. gasuli saukunis 90–iani wlebidan Seqmnilma mZime socialur-ekonomikurma da

politikurma pirobebma mniSvnelovnad Seamcira dargis samrewvelo-ekonomikuri potenciali.

garda amisa garemos uaryofiTma ekologiurma faqtorebma sagrZnoblad daaqveiTa qarTuli

Rvinoebis xarisxobrivi maCveneblebi, ramac mniSvnelovnad Seamcira misi saeqsporto

potenciali. vfiqrobT, qarTuli Rvinis dayenebis teqnologiebSi Tanamedrove marTvis

informaciuli teqnologiebis gamoyeneba, sagrZnoblad aamaRlebs mis xarisxobriv maCveneblebs

da konkurentunarians gaxdis, meRvineobis dargSi, msoflios wamyvan qveynebTan mimarTebaSi.
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GENERALIZED STRUCTURE OF INTELLIGENT CONTROL SYSTEM OF
AGRO-BIO TECHNO-DYNAMIC COMPLEXES

Temur Kapanadze, Nino Chalidze , Nino Lomidze, Levan Gurbeleishvili
Georgian technical university

Summary

The paper discusses methods for developing decision support systems, based on knowledge for use
in supernumerary, non-standard, emergency situations. For many non-standard tasks require
unconventional methods, using both formal methods to solve problems as (math) well as non formalized
methods of solution (artificial intelligence methods). And also consider the structure of decision support
system, as the main core of intellectual system-control. By us is suggested the inclusion of a  module for
adoption effective decisions in intelligent control system of Agro-Bio Techno-Dynamic complex, which,
according to the authors, will significantly reduce the decision time and increase the degree of optimality.

АПРИОРНАЯ СТРУКТУРА ИНТЕЛЛЕКТУАЛЬНОЙ СИСТЕМЫ УПРАВЛЕНИЯ
АГРО-БИО ТЕХНОДИНАМИЧЕСКИМИ КОМПЛЕКСАМИ

Капанадзе Т., Чалидзе Н., Ломидзе Н., Гурбелеишвили Л.
Грузинский Технический Университет

Резюме

Рассмотрены методы разработки систем принятия решений, основанных на знаниях для
использования в нештатных, нестандартных, чрезвычайных ситуациях. для решения многих
нестандартных задач требуются нетрадиционные методы, использующие как формализованные
методы решения задач (математические), так и неформализованные методы решения (методы
искуственного интелекта). А так же рассмотрена структура системы поддержки принятия
решения, как основное ядро интеллектуальной системы управления. Априорно
предложено включение модуля принятия эффективных решений в интеллектуальную
систему управления агробио технодинамическим комплексом, который, по мнению
авторов, значительно уменьшит время принятия решения и увеличит степень оптимальности.
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qarTuli Rvinis warmoebis teqnodinamikuri kompleqsis

marTvis avtomatizebuli sistemis ganzogadoebuli

modelis parametrebis gansazRvra

Temur kapanaZe, nino lomiZe, nino WaliZe, levan RurbeleiSvili

saqarTvelos teqnikuri universiteti

reziume

teqnologiebis amocanas warmoadgens, dasamuSavebeli resursis erTi saxidan meoreSi

gardaqmnis procesebis dros arsebuli sxvadasxva kanonzomierebebis gamovlena da dadgena.

aRniSnulis gaTvaliswnebiT teqnologiuri procesebi warmoadgenს rTul sistemebs.
rogorc cnobilia, rTuli sistemebis modelireba dakavSirebulia rig problemebTan,

rogoricaa mravaldoniani ierarqiuli struqtura, sarealizacio modelTa parametrebis

didi ganzomileba da sxva. naSromSi, teqnologiis Teoriaze dayrdnobiT, ganxilulia
dekompoziciis principi, rac mdgomareobs SemdegSi: xdeba rTuli sistemis qvesistemebad

xelovnuri gayofa - calkeuli qvesistemebis avtonomiis SenarCunebiT, am avtonomiuri

qvesistemebis (elementebis) modelireba da maT Soris kavSiris damyareba. ganxilulia zemo
aRniSnuli kavSirebis parametrebis povnis meTodologia, identifikaciis da sistemebis

modelirebis Teoriaze dayrdnobiT.

sakvanZo sityvebi: modelireba. identifikacia. teqnologia. qvesistema. ierarqiuli
struqtura.

1. Sesavali

saqarTvelos saxelmwifos mravalsaukunovani istoriis ganmavlobaSi, soflis
meurneoba yovelTvis iyo qveynis ekonomikis tradiciuli da mniSvnelovani seqtori.

swored aq aris Semonaxuli qarTveli eris kulturuli memkvidreoba, romelic

aucileblad unda SenarCundes da ganviTardes. aRniSnulis ganxorcielebis erTaderT
saSualebas warmoadgens Tanamedrove agro, bio, nano da sainformacio teqnologiebis

aTviseba-gamoyeneba, rac soflad siRaribis daZlevis upirobo garantadac SeiZleba

CaiTvalos.
zogadad Tanamedrove agro-bio teqnologiebi, mizanfunqciebis mixedviT dayofilia rig

mimarTulebebad, romelTa Soris erT-erT ZiriTads warmoadgens kvebis teqnologia.

eqspert-teqnologebis SefasebiT kvebis produqtTa warmoebis 80%-ze meti dakavSirebulia
iseT mikrobiologiur procesebTan, romelTa safuZvels warmoadgens fermentacia

(duRili), nivTierebaTa koncentracia da molekulaTa difuzia.  aseTi Sinaarsis

datvirTvis mqone teqnologiebia samaduRre warmoeba, samkurnalo vitaminebiani mSrali da
zeTovani koncentratebis warmoeba, mcenareul nedleulTa SezavebiT (nazavi-„kupaJi“)

miRebuli bioproduqtebi da sxva.
kvebis bioteqnologiebis teqnodinamikuri kompleqsebi (agronedleulis gadamamuSa-

vebeli warmoebebi), romelTa safuZvelia zemoaRniSnuli mikrobiologiuri procesebi,

miuxedavad imisa Tu ra saxis da ra daniSnulebis saboloo produqts awarmoebs isini,
gadaamuSavebs TiTqmis erTsa da imave nedleuls, mcenareuls. Sesabamisad sxvadasxva saxis

saboloo produqtis formireba, maTi warmoebis sawyis stadiaze efuZneba zemoxsenebul

bioqimiur procesebs, romlis teqnologiuri kontroli da marTva xorcieldeba erTi da
igive parametrebiT.

zemoaRniSnuli parametrebis da maCveneblebis cvlilebis siCqaris zrdam, maTma

stoqastikurma (SemTxveviTma) xasiaTma bunebrivad daayena ara marto bioteqnologiur
procesebze swrafad reagirebis da regulirebis amocana (zogadad procesebis

kompiuteruli marTvis amocana), aramed movlenebis centrSi moeqca modernizebuli

bioteqnologiuri reJimebis optimaluri marTvis formirebis sakiTxebic, avtomatizebul
reJimSi – ekologiurad sufTa bioproduqtis warmoebis WrilSi.
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SemoTavazebul naSromSi ganxilulia maRal xarisxovani qarTuli saRvine vazis
jiSebisgan Rvinis warmoebis teqnodinamikuri kompleqsis avtomatizebuli marTvis sistemis

daproeqtebis sakiTxebi, romelic warmoadgens samaduRre warmoebis klasikur magaliTs.

2. ZiriTadi nawili

Tanamedrove agro-bio teqnologiuri kompleqsebi warmoadgens teqnikuri saSualebebisa

da adamianTa simravlis kanonzomier gaerTianebas, ama Tu im bioprocesis teqnologiuri

sqemiT, romlebic asruleben garkveul operaciaTa mimdevrobas, konkretuli miznis
misaRwevad.

Rvinis warmoeba, rTuli, mravalstadiuri, bioteqnologiuri procesia, romelSic
monawileobs didi raodenobis teqnologiuri mowyobilobebi da romelTa optimalur

funqcionirebaze didad aris damokidebuli saboloo produqtis xarisxi da

TviTRirebuleba.
teqnologiuri procesebis operatiul marTvas uSualod axorcieleben teqnologebi.

maT miewodebaT yvela saWiro informacia nedleulis, Sualeduri produqtis da mza

produqciis Sesaxeb. isini ageben pasuxs produqciis xarisxze da TviTRirebulebaze.
teqnologebi gascemen direqtivebs teqnologiuri procesis stabilizaciis an

regulirebis Sesaxeb, romlebsac asruleben meaparateebi (ostatebi).

SemoTavazebul naSromSi ganxilulia iseTi avtomatizirebuli marTvis sistemis
daproeqtebis sakiTxebi, romlis ZiriTadi datvirTva iqneba im rekomendaciebis

teqnologebisTvis miwodeba, romelic uzrunvelyofs bioteqnologiuri procesis

optimalur reJimSi warmarTvas da am gziT maRalxarisxiani da iafi produqtis miRebas.
warmovidginoT Rvinis daduRebis biosistema abstraqtulad da gamovsaxoT

ganzogadoebuli blok-sqemis saxiT (nax.1).

nax.1

sadac  tx1 ,  tx2 ,…,  txn – sistemis Semavali parametrebia, teqnologiuri

TvalsazrisiT, misaRebi bioproduqtis nedleulis maxasiaTeblebi.

 ty1 ,  ty2 ,…  tym – sistemis mizani, bioteqnologiur WrilSi bioprocesis

rezultati (bioproduqti), Cawerili formalizebuli saxiT

 f,f,f 21F  –sistemis rezultatis misaRwevad mizandasaxul qmedebaTa wesebis matrica

(zogadad, bioteqnologiuri procesi).
teqnologiis Teoriidan cnobilia e.w teqnologiis dekompoziciis (diferencirebis)

principi, romelic gulisxmobs Semdegs: teqnodinamikuri sistemis funqcionirebis

teqnologiuri xazi, xelovnurad daiyos sasaruli raodenobis teqnologiur rgolebad
(nawilebad), romelTaganac TiToeuls eqneba garkveuli avtonomia anu ganixileba romelime

e.w Sualeduri produqtis qveteqnologia, Sesabamisi SemavaliT-sawyisi parametrebi

da rezultatiT-gamomavali parametrebi. amgvarad moviRebT r sasurveli raodenobis

samarTavi obieqtebis kanonzomier kavSirs, sadac r=1 obieqtis rezultati - gamomavali

sidideebi, iqneba r=2 obieqtis  Semavali parametrebi da a.S. xelovnurad miRebul
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avtonomiur qveteqnologiebis, rogorc damoukidebel teqnodinamikuris sistemisaTvis
vagebT marTvis models da am modelebis mkacri kanonzomieri gaerTianeba mogvcems mTlian

teqnodinamikuris kompleqsis avtomatizirebul marTvis models.

miuxedavad imisa, rom SemoTavazebuli dekompozicia (detalizacia) garkveulwilad

gazrdis marTvis amocanebis raodenobas, sagrZnoblad amartivebs sistemis modelirebis

proceduras da rac yvelaze mTavaria sagrZnoblad aamaRlebs  sruli teqnologiuri
ciklis avtomatizirebuli marTvis sistemis modelis adekvaturobis xarisxs realur

obieqtTan mimarTebaSi.
marTvis obieqtis dekompoziciis ganzogadebuli sqema mocemulia me-2 naxazze.

nax.2

rogorc wesi, bioteqnologiuri procesis rezultati, bioproduqti xasiaTdeba

xarisxobrivi maCveneblebis simravlis didi ganzomilebiT, romlebic sabolood
gansazRvraven mis Tvisebas. am maCveneblebis erTi nawili garkveul zRvrebSia moqceuli.

meore, SemosazRvrulia qvemodan da rac metia misi mniSvnelobebi miT xarisxiania

produqti. mesame ki piriqiT, SemosazRvrulia zemodan da mizanSewonilia maTi minimaluri
raodenoba produqtis SedgenilobaSi.  garda amisa bioproduqtis xarisxobrivi

maCveneblebis simravlis TiToeuli elementi (komponenti), rTuli funqcionalur

damokidebulebaSia Semaval parametrebTan, romelTac pirobiTad vuwodoT reJimuli
parametrebi da romlebzedac didad aris damokidebuli bioteqnologiuri procesis

optimaluri marTva.

Tu cnobilia (an raime wesiT ganisazRvreba) biosistemis Semaval da gamomaval
parametrebs Soris, funqcionaluri damokidebulebaTa formaluri aRwera anu bioteqno-
logiuri procesis mimdinareobis azrobrivi arsi gawerilia raime formiT SeiZleba iTqvas,

rom agebulia biosistemis funqcionirebis modeli.

sistemis midgomis WrilSi, bioteqnologiuri sistemis ganzogadebuli ( r ) stadiaze
modeli SeiZleba Caiweros Semdegi formulirebiT:

          rrUrXrFrY  ,, (1)

sadac,  Rr ,1 - bioteqnologiuri reJimis indeqsia:

    r
J

r yY   mJ ,1 (2)
produqciis xarisxobrivi maCveneblebis simravlea da akmayofileben pirobebs:

 
111 J

r
JJ Y    kJ ,11  mk , (3)








max
),1(2

)(
2

2
)(

2
r
J

J
r
J

Y
mddkJY 
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






min
),1(3

)(
3

3
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mdJY 

(5)



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(20), 2015

76

  rir xX   ni ,1 - produqciis nedleulis komponentebis da xarisxobrivi

maCveneblebis simravle;
 rU -  r bioteqnologiuri procesis reJimuli parametrebi da

    rPr UU   LP ,1
  rqr   Qq ,1 garemofaqtoruli zemoqmedebis parametrebis simravle;

    rJr fF   mJ ,1 -  r biosistemis rezultatis (bioproduqtis) misaRwevad

mizandasaxul qmedebaTa wesebis matrica.

zemoganxilulidan gamomdinare SeiZleba CamovyalibdeT Semdegnairad: Tu mocemulia:

1. dasamzadebeli r aprioruli bioproduqtis   riY xarisxobrivi maCveneblebi

(bioproduqtis Sedgeniloba) sasruli simravlis saxiT da Sesabamisi zRvruli

mniSvnelobebiT;

2. cnobilia an raime wesiT ganisazRvra  rni ,1 nedleulTa sasruli simravle,

romlisganac SesaZlebelia r bioproduqtis formireba, maSin (1) - (5) modeliT gansazRvruli,
 rX da  rU reJimul parametrebis mniSvnelobebiT Sedgenili,  rf mizandasaxul qmedebaTa

wesebis matrica uzrunvelyofs r - bioproduqtis warmoebas, moTxovnili parametrebiT.

optimizaciis Teoriis TvalsazrisiT, zemoganxiluli sistemis  modeli miekuTvneba

ganawilebis amocanaTa klass. biofizikis, bioqimiis da biokibernetikis ZiriTad daskvnebze

dayrdnobiT SeiZleba iTqvas, rom umeteswilad biosistemebi ganawilebadia. sakiTxi exeba

iseT bioteqnologiur procesebs, romelTaTvisac damaxasiaTebelia nivTierebaTa

koncentracia, nivTierebebis molekulaTa difuzia da sxva.

iseT warmoebebSi, romlebSidac teqnologiuri procesis mimdinareobis

dispeCerizaciis (regulirebis) dro- დ akmayofilebs pirobebs

1(სთ)≤ დ≤8(სთ)
garda amisa, TviT teqnologiuri procesi mimdinareobs mniSvnelovani cvlilebebis

gareSe, savsebiT misaRebia iseTi Sinaarsobrivi datvirTvis mqone marTvis modelebi,

romlebic  an wrfivia an eqvemdebareba  gawrfivebas.

radgan agro, bio warmoebaTa udidesi umravlesoba da maT Soris Rvinis warmoebis

teqnologiac akmayofilebs zemoganxilul pirobas, sistemis avtomatizebuli marTvis

zemoganxiluli ganzogadoebuli modeli SeiZleba veZeboT wrfivi formiT:=
sadac Xi - modelisa da obieqtis Sesavali sididea, hi - modelis saZebni (WeSmariti)

parametrebi, yi - modelis gamomavali sidide.

modelis wrfivobisa da zemoRwerili miznis funqcionalis gaTvaliswinebiT
parametrizaciis  adapturi algoriTmi aseT saxes miiRebs.

vafasebT saZebn parametrs sididiT, romelic Semdegi iteraciuli algoriTmiT

ganisazRvreba:

, = , + − ∑ , ,∑ , ,
aq , adapturi modelis axali (mimdinare) mniSvnelobaa parametrebis (N+1) iteraciul

bijze; - obieqtis mimdinare gamosavalia; , - modelis Sesavali zemoqmedeba;

n - Sesavali zemoqmedebaTa raodenoba; Υ - woniTi parametria.
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algoriTmis funqcionirebis specifikis gansazRvra woniTi koeficienti δ , romelic

zogadad warmoadgens iteraciuli bijebis funqcias da Yn=f(N) Cveni teqnologiisTvis= .

modelirebis procesis umniSvnelovanesi etapia izomorfizmis (adkvaturobis)

xarisxis Sefaseba obieqtsa da models Soris. modelirebis TeoriaSi arsebobs ramdenime

kriteriumi, romliTac xdeba adekvaturobis xarisxis Sefaseba. Cven SemTxvevaSi

mizanSewonilad migvaCnia gamoviyenoT egreTwodebuli korelaciis damokidebuleba,

romelic xasiaTdeba garkveulwilad universalizmiT da Caweris formis simartiviT.

adekvaturobis xarisxis korelaciuri damokidebulebas aqvs Semdegi saxe:

= 1 − ∑ ∆ − ∑ ∆∑ − ∑
sadac ∆ = −

zemoT ganxiluli meTodologia Seexeba optimaluri marTvis sistemis modelis im

elementebs, romelic xasiaTdeba wrfivi damokidebulebiT.

mTlianobaSi marTvis sistemis elementebis funqcionireba SeiZleba iyos arawrfivi,

miuxedavad amisa Cvens mier zemoganxiluli meTodologia SsaZleblobas iZleva

gamoyenebul iqnas sistemis elementebs Soris funqcionaluri kavSiris dasamyareblad.

3. daskvna

SemoTavazebul naSromSi, apriorul formaSi warmodgenilia maRal xarisxovani

qarTuli saRvine vazis jiSebisgan Rvinis warmoebis teqnodinamikuri kompleqsis

kompiuteruli marTvis sistemis daproeqtebis sakiTxebi,  romelic warmoadgens samaduRre

warmoebis klasikur magaliTs. teqnologiis Teoriaze dayrdnobiT ganxilulia uwyveti

teqnologiuri procesis dekompoziciis problemis gadaWris erTerTi sruliad axali

midgoma, rac gamoixateba elementebis (qvesistemebis) funqcionirebis modelebis urTierT

kavSiris amocanebis gadawyvetasTan.

ganxiluli meTodologia pirvelad iqneba gamoyenebuli qarTuli Rvinis (egalizaciis

procesis) warmoebaSi.
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ABOUT ONE APPROACH  DETERMINEFUNCTIONIN PARAMETRSOF THE
GENERALIZED MODEL DURING DECOMPOSITION OF COMPLEX TECHNO –

DYNAMICAL SYSTEMS
Temur Kapanadze, Nino Lomidze, Nino Chalidze,

Levan Gurbeleishvili
Georgian Technical University

Summary
Task of the technology is to identify the different regularities about the nature of the conversion

of cultivated assets from one species to another in order to identify and use efficient production
processes. In the paper discusses the principles of decomposition techno-dynamic systems,
construction models of management. This methodology, in the case of classical modeling do not
provide the communication features between its elements, in the process of functioning of the systems,
and exiting options of a single object presented as the input parameter for the next object. In the
proposed modeling procedure mentioned above connection features is provided and so-called micro-
models is effected the formation input parameters of the second of the object based on the output
parameters of the first object. Such a (constructional) approach of system modeling process relatively
complicates the models implementation, but significantly increases the degree of adequacy to real
objects of management.

ОПРЕДЕЛЕНИЕ   ПАРАМЕТРОВ ОБОБЩЕННОЙ МОДЕЛИ  АСУ
ТЕХНОДИНАМЫЧЕСКИХ КОМПЛЕКСОВ ПРОИЗВОДСВА ГРУЗИНСКОГО ВИНА

Капанадзе Т., Ломидзе Н., Чалидзе Н., Гурбелеишвили Л.
Грузинский Технический Университет

Резюме
Как известно, моделирование сложных систем связано с рядом проблем, вызванных

многоуровневой  иерархической структурой, большой размерностью реализуемых задач и
т.д. Pассматривается принцип декомпозиции системы на основе теории технологии, при
котором опираясь на теорию технологии, осуществляется сознательное разделение объектов
управления на отдельные автономные подобъекты-элементы, с дальнейшим
моделированием элементов систем и установление связи между их модулями. На основе
теории идентификации, рассмотрена методология определения связывающих параметров
элементов системы (их моделей) при объектах линейного характера.



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 2(20), 2015 

79 
 

kriptografiis simetriuli sistemis zogierTi  

meTodis realizaciis sakiTxebis Sesaxeb 

valerian kekelia, gulnara kotrikaZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganxilulia kriptografiis zogierTi meTodebis realizaciis praqtikuli sakiTxebi. 

kerZod, igi eZRvneba cnobili simetriuli meTodebis (cezaris, viJinerisa da vernamis) 

marealizebeli algoriTmebis abstraqtuli modelis saxiT warmodgenas da maTi aparaturu-

li realizaciis sakiTxebs. SemoTavazebulia maTematikuri aparati, romelsac safuZvlad 

udevs algoriTmuli (mikroprogramuli) algebris sistemis – operatoruli algebris da 

pirobis algebris cneba, romelTa terminebSic SeiZleba iyos aRwerili sxvadasxva saxis 

algoriTmuli procesebi.  

sakvanZo sityvebi: kriptografia. operatoruli algebra. pirobebis algebra. mikro-

programa. iteracia. koniunqcia. diziunqcia. cezari. viJineri. vernami.  

1. Sesavali 

naSromSi ganxilulia maTematikuri aparati, romelsac safuZvlad udevs ori erT-

maneTTan urTierTdakavSirebuli algebris – operatoruli-G(G1,G2,…) da pirobis-P(,,…) 

algebris cneba. aRniSnuli algebrebi warmodgenilni arian erTregistriani an mravalre-

gistriani periodulad gansazRvruli gardasaxvebis saxiT, romelTa terminebSic aRiwereba 

zogierTi algoriTmuli procesebis mikroprogramebi. cnobilia, rom operatoruli algeb-

ris elementebs rogorc bazurs, aseve mისgan warmoebuls, uwodeben operatorebs da gan-

sazRvrulni arian isini M informaciul simravleze, sadac M im registrebis mdgomareobaTa 

saerTo ricxvia, romlebis monawileobas Rebuloben sistemaSi mimdinare gamoTvliT 

procesebSi. dauSvaT, rom XR=…, x-1
R, x0

R, x1
R, …(sadac R=1,2,3,…) ormxriv usasrulo 

registrebis erTobliobaa da maTi yoveli n-uri (-<n>) elementi (e.w. trigeri) 

Rebulobs erT-erT mniSvnelobas simravlidan E2=0,1. pirobis algebris elementebi (ro-

gorc bazuris, aseve mისgan warmoebulis) ganisazRvrebian M informaciul simravleze, 

rogorc pirobebi, romlebsac SeuZliaT miiRon erT-erTi mniSvneloba Tavisi sami mniSv-

nelobidan <T(true), F(false), U(unknown)>. operatorul algebraSi ZiriTad operaciad miRebu-

lia gamravlebis operacia anu operatorebis Tanmimdevruli Sesruleba, xolo pirobis 

algebraSi – operaciebi: koniunqcia, diziunqcia, inversia. ganvixiloT operaciebi, romelTa 

meSveobiTac xorcieldeba G da P algebrebis urTierTdakavSireba [1,3]:  

1.   - diziunqcia aris operacia, romlis mixedviTac ganisazRvreba Sesasrulebeli 

operatori ori mocemuli operatoridan:  

Q = (  G1 ∪ G2 ) 

sadac Q=G1 Tu =true  da Q=G2 Tu =false, xolo თუ =unknown-s es aris SemTxveva, rac 

iwvevs error-s. aRniSnuli operacia programirebaSi cnobilia rogorc “pirobiTi gadasvlis” 

operatori anu operatori, romelic gamoiyeneba ganStoebadi algoriTmebis sarealizaciod.   

2.  - iteracia, aris operacia, romlis mixedviTac ganisazRvreba Sesasrulebeli 

operatoris mravaljeradi gameoreba: 

Q= G 
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sadac Q operatori Rebulobs G Sesasrulebeli operatoris mniSvnelobebs manam, sanam 

=true. operatori Q ar aris gansazRvruli, Tu logikuri piroba =unknown-s. im SemTx-

vevaSi, Tu =false operatori G ar sruldeba. -iteraciis operacia programirebaSi ga-

moiyeneba “cikluri procesebis” sarealizaciod. aRwerili operaciebis saxesxvaobebi SeiZ-

leba warmovadginoT Semdegi gamosaxulebebis saxiT: 

Q={G }=G{ G} 

(G1 ∪ G2 )= (  G2 ∪ G1 ) 

Q=F G=e  

sadac e carieli operatoria. 

=G - aris logikuri piroba, romelic Rebulobs imave mniSvnelobas rasac , oRond G 

operatoris Sesrulebis Semdeg [3].  

2. ZiriTadi nawili 

cnobilia, rom nebismieri operatoris warmodgenas algoriTmuli algebris sistemaSi 

uwodeben am operatoris regularul mikroprogramas [1,3]. magaliTis saxiT qvemoT moyvani-

lia regularuli mikroprograma - c , romlis Sesrulebis Sedegi ori mTeli ricxvis 

jamia:   

                                            

 

 

 

sadac, ƩR
i,j – ori mTeli ricxvis (r1 da r2) Sekrebis mikroprogramaa. igulisxmeba, rom 

ricxvebi r1 da r2 Sesabamisad Setanilia Xi da Xj registrebSi, xolo mikroprogramis ƩR
i,j 

Sesrulebis Sedegi fiqsirdeba Xi registrSi, im SemTxvevaSi Tu R=i, xolo roca R=j – Xj 

registrSi.  

0R – XR (R=i,j,..) registris nulovan mdgomareobaSi gadayvanis operatoria, xolo ZRr – r 

ricxvis mniSvnelobis XR – registrSi Setanis operatoria.  

mod2(X
i
n, X

j
n) – warmoebuli logikuri operatoria, marealizebeli f(xi

n, x
j
n) gadamrT-

veli funqciis f(xi
n,x

j
n)=~xi

n&xj
n∪xi

n&~xj
n

  (funqcia aRwers Xi da Xj registrebis n-uri Tanri-

gebis (-∞<n>∞) mniSvnelobebis oris moduliT Sekrebas).  

&(Xi
n, X

j
n) – bazuri logikuri operatoria marealizebeli f(xi

n, x
j
n) gadamrTveli funq-

ciis f(xi
n, x

j
n)=xi

n&xj
n

  (funqcia aRwers Xi da Xj registrebis n-uri Tanrigebis mniSvnelobebis 

logikur gamravlebas – koniunqcias).  

Lj
1 – Xj registrSi Setanili ricxvis erTi TanrigiT marcxniv daZvris operatoria.  

 - logikuri pirobaa, sadac = false , Tu logikuri operatoris &(Xi
n, X

j
n) Sesru-

lebis Sedegad Xj registris yvela elementi miiRebs nulis mdgomareobas,   winaaRmdeg SemTx-

vevaSi = true.  

SevniSnoT, rom mikroprogramebSi erT svetSi Setanili operatorebi sruldeba para-

lelurad. aRniSnulidan gamomdinare igulisxmeba, rom Zi da Zj aseve 0i da 0j operatorebi 

sruldeba erTdroulad. erTdroulad sruldeba agreTve - mod2(X
i
n, X

j
n) da &(Xi

n, X
j
n)  ope-

ratorebi.  

ganvixiloT Ʃc mikroprogramis Sesrulebis procedura konkretul magaliTze. vTqvaT, 

Sesakrebia ori mTeli dadebiTi ricxvi: 87 da 78, romelTa jami udris 165-s. SevniSnoT, 

(1) 

 
(2) 
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rom 87 da 78, W da N simboloebis kodebis mniSvnelobebia Sesabamisad, aTobiT aTvlis 

sistemaSi.  

01010111 

01001110             

Seesabameba ricxvs 87, orobiT aTvlis sistemaSi 

Seesabameba ricxvs 78, orobiT aTvlis sistemaSi 

X1 

X2 

00011001 

01000110                      

jami mod2 

-koniunqcia (logikuri namravli) 

X1 

X2 

10001100 L1
2 (X2 –is erTi TanrigiT marcxniv daZvra) X2 

00011001 

10001100 

operandebis formireba 

 

X1 

X2 

10010101 

10001000                    

jami mod2 

-koniunqcia (logikuri namravli) 

X1 

X2 

00010000 L1
2 (X2 –is erTi TanrigiT marcxniv daZvra) X2 

10010101 

00010000 

operandebis formireba 

 

X1 

X2 

10000101 

00010000                       

jami mod2 

-koniunqcia (logikuri namravli) 

X1 

X2 

00100000 L1
2
    (X2 –is erTi TanrigiT marcxniv daZvra) X1 

10000101 

00100000 

operandebis formireba 

 

X1 

X2 

10100101 

00000000                                    

jami mod2.   (1*128+32+4+1=165) 

& - koniunqcia (logikuri namravli) 

X1 

X2 

                

radgan & - koniunqciis Sedegi gaxda nulis toli. cxadia, rom mikroprogramis 

Sesruleba damTavrebulia. 

ganvixiloT Sekrebis operaciis Sebrunebuli operacia “gamokleba”, konkretul maga-

liTze da Semdeg SevadginoT “gamoklebis” operaciis marealizebeli mikroprograma.  

vTqvaT gamosaTvlelia sxvaoba ori (165 da 78) dadebiT ricxvebs Soris, rezultati 

iqneba 165-78=87. aRniSnuli operaciis Sesasruleblad saWiroa maklebi (78) gadaviyvanoT 

Sebrunebul kodSi da miRebul Sedegs bolo TanrigSi daumatoT 1. aRniSnuli manipu-

laciebis Sesrulebis Sedegad miiReba maklebi gadayvanili damatebiT kodSi. amrigad, 

gveqneba: ~(01001110)+00000001=10110010. aRwerili procedurebis Sesrulebis Semdeg, vas-

rulebT mikroprogramas “Sekreba” - Ʃc.   

10100101 

10110010                

saklebi, anu 165-is orobiTi kodi 

maklebi, anu  78-is damatebiTi kodi 

X1 

X2 

00010111 

10100000                

jami mod2 

-koniunqcia (logikuri namravli) 

X1 

X2 

01000000 L1
2
   (X2 –is erTi TanrigiT marcxniv daZvra) X2 

00010111 

01000000               

jami mod2 operandebis formireba 

-koniunqcia (logikuri namravli) 

X1 

X2 

01010111 

00000000         

jami mod2 .   (1*64+1*16+1*4+1*2+1=87 ) 

-koniunqcia (logikuri namravli) 

X1 

X2 
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radgan -koniunqciis (logikuri namravlis) Sedegi gaxda nulis toli cxadia, rom 

operaciis Semdgomi Sesruleba damTavrebulia. 

aRwerili proceduris (ori mTeli ricxvis operacia “gamokleba”: r1-r2) ma-

realizebeli mikroprogramas - Ʃs aqvs Semdegi saxe: 

 

 

sadac, Y1
j – aris operatori, romlis Sesrulebis Sedegad Xi registris bolo Tanrigi 

gadadis erTis (anu – 0000....0001) mdgomareobaSi [3].  

SemoTavazebuli maTematikuri aparatis gamoyenebiT Sedgenilia mikroprogramebi da 

maTi sqemuri realizaciis abstraqtuli modelebi, kriptografiaSi farTod cnobili 

simetriuli sistemis meTodebisa, romelTa ricxvsac miekuTvneba cezaris, viJinerisa da 

vernamis meTodebi.  

aRniSnuli meTodebis mixedviT teqsturi informaciis daSifvra-gaSifvra xorcieldeba 

erTi an ramodenime simbolos e.w. daSifvris daxurulი gasaRebიs - DG gamoyenebiT. DG 

SeirCeva sawyisi teqsturi informaciis damSifraviს (stid) mier, romelsac igi piradad 

(saidumlo gziT) gadascems daSifruli teqsturi informaciis gamSifravis (dtig-ს). 

avRniSnoT, rom daxuruli gasaRebi - DG, SerCeuli stid-is mier gamoiyeneba, rogorc 

teqstis dasaSifrad aseve mis gasaSifradac. rac Seexeba daSifrul teqstur informacias 

(Dti), misi gadacema SeiZleba da rogorc wesi, xorcieldeba xelTarsebuli teqnikuri 

saSualebebiT, Ria arxebiT (globaluri qseliT), rac yvelasaTvis xelmisawvdomia [2].  

sawyisi teqsturi informaciis (Sti) daSifvrisa da gaSifvris procedurebis reali-

zaciis etapebi, Sesabamisad, naCvenebia 1-el da me-2 naxazebze.  

 

        

 

 

 

 

 

 

 

 

  

                                       

momavalSi igulisxmeba, rom Sti aikrifeba klaviaturidan im simboloebis gamoyenebiT, 

romlebic gansazRvrulia ASCII standartiT. am standartis mixedviT nebismieri Si sim-

bolos ricxviTi kodis mniSvneloba, aTobiT aTvlis sistemaSi, ekuTvnis sasrulo simravles 

U, sadac UЄ32,33,......,106,106. cxadia, rom Si simbolos ricxviTi kodi, rom warmovadginoT 

orobiT aTvlis sistemaSi, saWiroa Svidi biti. daSifvra-gaSifvris procedurebis ganxor-

cielebisa da maTi marealizebeli sqemis aRweris mizniT, ganvixiloT sami ormxriv usas-

rulo orobiTi registri X1, X2 da X3 (SevniSnoT, rom X3 registri gamoiyeneba Sualeduri 

rezultatebis dasamaxsovreblad). davyoT es registrebi tol nawilebad. TiToeul nawilSi 

(3) 

DG orobiT kodSi 

gadayvana, Dti da DG  

registrebSi Setana    

Dti-is გaSifvra 
(gaSifvris MK 

realizacia)   

gaSifruli teqstis 

gamotana (ekranze, 

printerze) 

nax.2. daSifruli teqsturi informaciis gaSifvris procedura. 
 

Sti klaviaturidan 

Setana da DG 

arCeva 

Sti da  DG orobiT 

kodSi gadayvana 

da registrebSi 

Setana 

  

Sti-is daSifvra 

(daSifvris MK 

realizacia) 

Dti da DG 

gadacema 

 

nax.1. sawyisi teqsturi informaciis daSifvris procedura. 
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Nz (z=1,2,3,…,Z-simboloebis raodenoba Sti-Si) gavaerTianoT registris rva elementi anu 

rva trigeri - xz
j (sadac j=7,6,5,4,3,2,1,0). X1 registris Nz nawilSi SevitanoT dasaSifri 

teqstis Sz simbolos kodis orobiTi mniSvneloba, xolo X2 mdgomareoba ganisazRvreba 

Semdegi wesiT: 

cezaris meTodi. X2 registris yovel Nz (z=1,2,3,…) nawilSi Seitaneba damSifravi 

simboloebis kodebis orobiTi mniSvneloba. aRniSnul meTodSi Sti dasaSifrad (anu damSif-

ravi striqonis formirebisaTvis), rogorc cnobilia, gamoiyeneba erTi simbolo an simbo-

loebis mimdevroba daZrulni erTmaneTisgan garkveuli wesiT, romelTa raodenoba Z-is 

tolia.  

viJineris meTodi. rogorc cnobilia, winaswar SerCeuli (vTqvaT, ABC) simboloebisgan 

formirdeba damSifravi striqoni (Semdegi wesiT: ABCABCABC…), romelSic simboloebis 

raodenoba unda iyos tolia (da ara meti da arc naklebi) Sti-Si Semavali simboloebis 

raodenobaze. amgvarad formirebuli striqonSi Semavali yoveli simbolos ricxviTi kodi 

Seicvleba misTvis Sesabamisi orobiTi kodiT da Seitaneba X2 registrSi. 

vernamis meTodi. stid-i irCevs damSifrav teqsts, romelSic simboloebis raodenoba 

Sti-Si Semavali simboloebis raodenobis tolia. X1 registrSi Sti-is Setanis analogiurad 

X2 registrSi Seitaneba damSifravi teqstis simboloebis kodebis orobiTi mniSvnelobebi. 

SevniSnoT, rom X2 registrSi naklebi simboloebis Semcveli teqstis Setanis SemTxvevaSi, 

am registris bolo Tanrigebi iqneba Sevsebuli nulebiT [2]. 

ganvixiloT teqsturi informaciis daSifvra-gaSifvris procedurebis realizaciis 

ori varianti. avRniSnoT, rom TiToeli maTgani sruldeba or etapad. pirvel etapze srul-

deba Sti daSifvra, xolo meoreze - Dti-gaSifvra. orive SemoTavazebuli variantisaTvis am 

etapebis Tanmimdevruli Sesruleba iwvevs analogiur gardasaxvebs. 

varianti 1.  Sti daSifvrisa marealizebel mikroprogramas M1  aqvs Semdegi saxe:  

                      M1=mod2(X
1

n, X
2
n),                                                          (4) 

sadac (-<n>) , xolo mod2(Xi
1,Xi

2)  – warmoebuli logikuri operatoria (ix.formula 

2). M1 mikroprogramis realizaciis Sedegad X1 registrSi dafiqsirdeba Sifroteqsti (Dti).    

  M1 mikroprogramis ganmeorebiTi Sesrulebis Sedegad,  X1 registrSi dafiqsirebuli 

Sifroteqsti  Dti,  gardaisaxeba  Sti , romelic dafiqsirdeba agreTve   X1 registrSi. 

varianti 2. X1 registris yoveli Nz  nawilisaTvis Tu ganxorcieldeba Ʃc mik-

roprogramis marealizebel gardasaxvebi da mieTiTeba, rom R=1,   X1 registrSi dafiqsirdeba 

Sifroteqsti (Dti).  

Dti-idan Sti aRdgenis mizniT sakmarisia X1, X2 da X3 registrebze ganxorcieldes Ʃ1
s  

mikroprogramiT (5) gansazRvruli gardasaxvebi:     

 

 

sadac Y1
1,z aris mikrooperacia, romlis Sesrulebis Sedegia  X1 registris yovel Nz  

(z=1,2,3,..,Z)  nawilSi x0
1 elementis nulis mdgomareobaSi gadayvana.                                                                                                                                                    

Ʃ1
s mikroprogramis Sesrulebis Sedegi - Sti dafiqsirdeba X1 registrSi.  

dasasruls avRniSnoT, rom gaerTianebuli simboloebis (inglisuri, qarTuli, rusuli 

enebis alfabitis) nakrebis bazaze agreTve Sedgenilia kriptografiaSi farTod gavrce-

lebuli simetriuli sistemebis algoriTmebis mikroprogramebi da SemoTavazebulia maTi 

sqemoteqnikuri realizaciis optimaluri variantebi, aseve damuSavebulia Microsoft Visual 

(5) 
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studio 2010 garemoSi daprogramebis enis C bazaze teqsturi informaciis daSifvra-gaSifvris 

marealizebeli programebi. 

3. daskvna 

avRniSnoT, rom kriptografiis simetriuli sistemebis meTodebis SemoTavazebuli 

mikroprogramuli realizacia, mikroeleqtronikaSi Tanamedrove miRwevebis gaTvaliswinebiT 

ar unda warmoadgendes did sirTules da ar unda moiTxovdes did danaxarjebs. anu SeiZleba 

iyos ekonomikuri, finansuri TvalsazrisiTac.  
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SYMMETRIC CRYPTOGRAPHY SYSTEM ON THE METHOD OF  

IMPLEMENTATION ISSUES 

Kekelia Valer, Kotrikadze Gulnara 

Georgian Technical University 

Summary 

The article deals with some of the methods for the realization of practical issues in 

cryptography. In particular, it is dedicated to the well-known symmetric methods (Cezar, Vijiner 

and Vernam) algorithms selling model in the form of an abstract idea and the realization of their 

hardware. The proposed mathematical apparatus, which is based on algorithmic system algebra - 

terms of camerawork algebra and concepts algebra, which may be described the term different of 

algorithmic processes. 
 

О ВОПРОСАХ  РЕАЛИЗАЦИИ НЕКОТОРЫХ МЕТОДОВ  

СИМЕТРИЧНОЙ СИСТЕМЫ КРИПТОГРАФИИ 

Кекелия В., Котрикадзе Г. 

Грузинский Технический Университет 

Резюме 

В работе рассмотрены практические вопросы реализации некоторых методов 

криптографии. В частности, она посвящена  представлению  ввиде абстрактной модели  

алгоритмов, реализующие  известные симетрические методы (Цезария, Видженера и Вернама) 

и вопросам их аппаратной реализации. Предложен математический аппарат, в основе 

которого лежит пониятие системы алгоритмической (микропрограмной) алгебры - алгебры 

операторов и алгебры  условий, в терминах  которых может быть описаны разного рода 

алгоритмические процессы. 
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monacemTa klasterizacia  nawilakTa grovis

meTodis gamoyenebiT

petre petaSvili

saqarTvelos teqnikuri universiteti

reziume

monacemTa klasterizacia mniSvnelovan rols TamaSobs monacemTa mopovebisa da

damuSavebis, didi moculobis monacemTa inteleqtualuri analizis, agreTve mraval-
agenturi modelirebisa da optimizaciis amocanebis gadawyvetis dros. dReisaTvis

SemuSavebulia monacemTa klasterizaciis algoriTmebis mTeli klasi. Tumca bolo

periodSi, klasterizaciis TvalsazrisiT, perspeqtiul da saintereso mimarTulebad

miiCneva e.w. bio-inspirirebuli ojaxis algoriTmebi, cnobili rogorc `grovis

inteleqti” (Swarm Intelligence). statiaSi ganxilulia monacemebis klasterizaciisadmi

axleburi midgoma, romelic efuZneba nawilakTa grovis inteleqtis meTodebs, romlis

gamoyeneba xdeba mravalkriteriumiani optimizaciis amocanebis gadaWris uwyvet procesSi.

kvlevis Sedegebisa da algoriTmis efeqturobis TvalsaCinoebisaTvis gamoyenebul iqna

kompiuteruli simulacia.

sakvanZo sityvebi: monacemTa klasterizacia. monacemTa inteleqtualuri analizi.

koleqtiuri inteleqti. nawilakebis grovis optimizacia.

I. Sesavali

klasterizacia aris monacemebis dajgufeba obieqtebis msgavsobis mixedviT, romlis

evoluciuri procesi warmodgenilia 1-el naxazze. TiToeuli jgufi, anu klasteri,

Seicavs msgavs obieqtebs jgufis SigniT da gansxvavebul obieqtebs sxva jgufebisgan.

nax.1

bolo aTwleulebis ganmavlobaSi klasteruli analizis rolis mniSvneloba izrdeba

sxvadasxva sferoSi, inJineria (manqanaTa Semecneba, xelovnuri inteleqti, gamosaxulebis

amocnoba), kompiuteruli mecnierebebi (informaciis Zieba internetSi, teqsturi da

grafikuli monacemebis moZieba-fragmentacia), medicina, sabunebismetyvelo da socialur

mecnierebebSi. klasterizaciis amocanebi aseve aqtualuria statistikaSi, grafTa

TeoriaSi, xelovnur neironul qselebSi, evoluciur gamoTvlebsa da sxva optimizaciis

amocanebSi [1].

informaciis moZieba, igive monacemTa inteleqtualuri analizi, aris axali mZlavri

teqnologia, romelic mimarTulia didi monacemTa bazebidan mniSvnelovani informaciis

mopovebisken. aseTi instrumentebi gamoiyeneba momavalis tendenciis da qcevis

prognozirebisTvis da swori gadawyvetilebis miRebis xelSesawyobad. mniSvnelovani

informaciis mopoveba didi bazebidan, saWiroebs mravalferovani monacemebis swraf da
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avtomatizebul klasterizaciis meqanizms. klasikuri klasterizaciis meTodebiT ki am

donis optimizacia SeuZlebelia. bio-inspirirebuli ojaxis algoriTmebma, kerZod

koleqtiur inteleqtze dafuZnebulma meTodebma ukeTesi Sedegi aCvenes bevr klasikur

meTodebTan SedarebiT.

2. koleqtiuri inteleqtis meTodebis mokle  mimoxilva

koleqtiuri inteleqtis algoriTmebi dafuZvnebulia biologiur arsebaTa jgufur

qmedebaze. isini, miuxedavad individebis SezRuduli SesaZleblobebisa, axerxeben

koleqtiuri qmedebiT gadaWran bevri kompleqsuri amocana. amis naTeli magaliTia

WianWvelebis kolonis optimizaciis meTodi, romelic gamoiyeneba NP-klasis diskretuli

optimizaciis amocanebSi da nawilakebis grovis optimizaciis meTodi, saZiebo aris

globaluri optimumebis dasadgenad [2,3].

TvalsaCinoebis mizniT, ganvixiloT nawilakebis grovis optimizaciis meTodi (PSO).
grovis inteleqtis optimizaciis meTodi dafuZnebulia koleqtivis socialur qcevaze.

igi konceptualurad Zalze martivia, radgan iyenebs mxolod martiv ariTmetikuli

operaciebs saZiebo areSi optimumebis dasadgenad [4,5].

populaciis inicializacia PSO-Si xdeba TiToeuli individis (nawilakis)

SemTxveviTi pozocoos da siCqaris arCeviT. xolo funqcia gamoiTvleba aRniSnuli

parametrebis safuZvelze -ganzomilebian saZiebo areSi da

.
yovel bijze nawilakebis poziciebi da siCqareebi koreqtirdeba da xelaxla

gamoiTvleba fitnes funqcia. martiv ganaxlebis gantolebas, -uri nawilakis -uri
ganzomilebisTvis aqvs Semdegi saxe:

(1)

(2)
sadac da aris SemTxveviTi dadebiTi ricxvebi, da aCqarebis konstantebia,

xolo aris inercia. - aris -uri nawilakis lokaluri saukeTeso mniSvneloba, xolo

- grovis globaluri saukeTeso mniSvneloba. siCqaris ganaxleba iteraciebs Soris

ilustrirebulia me-2 naxazze. algoriTmis mixedviT, iteraciebis damTavrebis Semdeg,

nawilakebis umetesoba moeqceva saZiebo aris globaluri optimumis axlo radiusSi.

nax.2
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3. klasterizaciis axleburi midgoma

mravalkriteriumiani anu lokaluri optimizaciis amocanebis gadawyvetis procesSi

aucilebeli xdeba nawilakebis (agentebis) klasterizacia, risTvisac xdeba TiToeuli

nawilakisTvis sawyis koordinatebSi fitnes funqciis gamoTvla. fitnes funqciis

safuZvelze, anu saukeTeso poziciebze irCeva M raodenobis lideri nawilakebi, danarCeni

nawilakebi ki avtomaturad xdeba auTsaiderebi (nax.3).

, j=1,2, …M. (3)

nax.3. liderebis arCeva

liderebis arCeva Semdegnairad xdeba: igeba grafiki, sadac abscisTa RerZze

ganlagdeba nawilakebi (p) dalagebuli fitnes-funqcis donis mixedviT klebadobiT, xolo

ordinatTa RerZze gadaizomeba fitnes-funqcis doneebs Soris distanciebi (d).
vimaxsovrebT TiToeuli koordinats (p, d), romelic Seesabameba p nawilaks d fitnes-funqcis

donis sxvaobiT. ra Tqma unda, koordinatTa saTaveSi moxvdeba nawilaki fitnes-funqcis

maqsimaluri doniT.

, i=1,2, …N. (3.2)
(3.3)

(3.4)
amis Semdeg koordinatTa saTavidan aigeba wrfe Semdegi formuliT:

(3.5)
wertilebi, romlebic moxvdeba aRniSnuli wrfis qvemoT gaxdeba liderebi, xolo

zemoT auTsaiderebi:

(3.6)
liderebis mixedviT K-Means algoriTmis gamoyenebiT xdeba mocemuli aris

klasterizacia (nax.4). TiToeul klasterSi nawilakebs Soris urTierTobis forma „star“ -
topologiiT aris gansazRvruli. anu TiToeul auTsaider nawilaks kavSiri aqvs mxolod

Tavis Sidaklasterul lider nawilakTan.
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nax.4

K-Means saSualebas iZleva gadavanawiloT N auTsaideri M liderebis simravleze

L = { },  r=1,2, …M, igi cdilobs minimumamde daiyvanos klasteris wertilebis saerTo

kvadratuli gadaxra klasteris centridan, romelic Cvens SemTxvevaSi lider nawilaks

Seesabameba:

(3.7)

4. daskvna

amocana mdgomareobs imaSi, rom Cven SevZloT garemos dabinZurebis, gansakuTrebiT

atomuri energetikiT, monitoringi, rac miiRweva mobiluri, ukabelo sensoruli qselidan

informaciis uwyvetad miRebiT da am informaciis Segroveba-damuSavebiT. am saqmeSi Cveni

mTavari instrumenti aris multi-robotuli sistema. Cven ganvsazRvreT am sistemis

parametrebi da misi marTvis strategiebi. amisTvis ki amosaval wertilad aviReT

nawilakebis grovis optimizaciis meTodebi. amrigad, dasmuli amocanis gadasaWrelad Cven

vmuSaobT PSO-ze dafuZnebul adaptur algoriTmze, romelic garemo pirobebis Secvlis

Semdegac ki SeZlebs swrafad moZebnos optimaluri Sedegi.
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DATA CLUSTERING USING PARTICLE SWARM METHOD

Petre Petashvili
Georgian Technical University

Summary

Clustering aims at representing large datasets by a fewer number of prototypes or clusters. It

brings simplicity in modeling data and thus plays a central role in the process of knowledge discovery

and data mining. Data mining tasks, in these days, require fast and accurate partitioning of huge

datasets, which may come with a variety of attributes or features. This, in turn, imposes severe

computational requirements on the relevant clustering techniques. A family of bio-inspired algorithms,

well-known as Swarm Intelligence (SI) has recently emerged that meets these requirements and has

successfully been applied to a number of real world clustering problems. This paper explores the role

of SI in clustering different kinds of datasets. It finally describes a new SI technique for partitioning

any dataset into an optimal number of groups through one run of optimization. Computer simulations

undertaken in this research have also been provided to demonstrate the effectiveness of the proposed

algorithm.

КЛАСТЕРИЗАЦИЯ ДАННЫХ С ПРИМЕНЕНИЕМ МЕТОДА РОЯ ЧАСТИЦ

Петре Петашвили
Грузинский Технический Университет

Резюме

Кластеризация данных играет большую роль при решении задач добычи и обработки

данных, интеллектуального анализа большого объема данных, а также мультиагентного

моделирования и оптимизации. На сегодняшный день разработан целый класс алгоритмов

кластеризации данных. Хотя в последнее время с точки зрения кластеризации перспективным и

весьма интересным направлением считается т.н. группа био-инспирированных алгоритмов,

известная как интеллект роя (Swarm Intelligence). В статье рассматривается новый подход к

кластеризации данных, основанный на методах роя частиц, которые успешно применяются для

решения задач многокритериальной оптимизации. Для наглядности результатов решения и

эффективности разработанного алгоритма применена компьютерная симуляция.
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DATABASE QUERY OPTIMIZATION: NEW APPROACH
TO GENETIC PROGRAMMING

Lela Tsitashvili1, Badri Meparishvili2, Gulnara Janelidze2

1. Akhaltsikhe State Educational University, Georgia
2. Georgian Technical University

Summary

This paper discusses one of the actual problem of database management which is called
Query Optimization. In the process of implementation every possible plan of binary tree makes
the so-called situation space that is determined by dimension appropriate to n! Factorial in case of
n number of table. Contamperary database management systems, for instance SQL Server may be
consisted of about 32 tables in one query. In this case the variation if the query are equal of about
2.6 *1035 plans and selecting the optimal one causes time problem, even with superfast computers.
The major function of the Query Optimizer existing in the database management system is
searching the best plan that is a quit difficult task proceeded from the above-mentioned
dimension. Thus, the needed to develop new and more effective methods for the Query
optimization becomes evident. The paper discusses one modified algorithm of Genetic
Programming, which carries out the selection of a combination of Relational Algebra operations
and finds the optimal solutions very fast.

Keywords: Query processing. Query optimization. Evolutionary algorithms. Genetic
programming.

1. Introduction

An SQL query is first translated into an equivalent extended relational algebra expression-
represented as a query tree data structure-that is then optimized. In relational DBMS query
optimization is based on formulation of a query and convert it into an algebraic query evaluation
tree. Query tree is a tree data that corresponds to a relational algebra expression. It represents the
input relations of the query as leaf nodes of the tree, and represents the relational algebra
operations as internal nodes. The transformation of query purports the multiple enumeration of
possibilities of free graph-based query structure (figure 1).

Fig.1



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(20), 2015

91

An execution of the query tree consists of executing an internal node operation whenever
its operands are available and then replacing that internal node by the relation that results from
executing the operation: Select : σ, Project : П, Join : , Cartesian Product : х, A comparison
operator: θ.

As regards query graph is a graph data structure that corresponds to a relational calculus
expression. It does not indicate an order on which operations to perform first. There is only a
single graph corresponding to each query. Operator graphs describe an operator-controlled data
flow by representing operators as nodes that are connected by edges indicating the direction of
data movement. In addition operator graphs can be used for the representation of algebra
expressions [1].

From the viewpoint of query optimization, query processing is a set of activities which
includes parsing the queries and translate them into expressions that can be implemented at the
physical level of the file system, optimizing the query of internal form to get a suitable execution
strategies for processing and then doing the actual execution of queries to get the results.

The cost of processing of query is determined by the several possible strategies for
processing exist, especially when query is complex. The difference between a good strategies and a
bad one may be several order of magnitude. In order to visualize what the main components of a
database query optimizer are and how these components interact in order to produce a query plan
that is ready for evaluation, it may be helpful to consider the figure 2 [2].

Fig.2

This article discusses the general optimization technique for query execution plan using the
relational calculus representation of queries. Traditional query processing is dominated by
statistics collection and probability theory, but analyzing and estimating query plans in the
probabilistic manner described above has several inherent flaws.

At compilation-time, the statistics necessary to compute an optimal query plan may be
unavailable or of poor quality. Additionally, the performance of any given plan may differ as
available memory fluctuates, producing suboptimal results at different times in different situations
depending on the server’s load.



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(20), 2015

92

In distributed queries, network delays, node inefficiencies, and the potentially
heterogeneous nature of the data make for suboptimal execution plans. Given the inherent and
extreme complexity of database query optimization, it is reasonable to assume that query
optimization exhibits a highly multimodal search space, and as such, precludes the use of either
direct or indirect calculus-based search methods. Fortunately, there do exist a number of clever,
robust search methods that work especially well for complex multimodal search spaces; one such
method is known as a genetic algorithms.

The query processor applies rules to the internal data structures of the query to transform
these structures into equivalent, but more efficient representations. The rules can be based upon
mathematical models of the relational algebra expression and tree (heuristics), upon cost estimates
of different algorithms applied to operations or upon the semantics within the query and the
relations it involves. Selecting the proper rules to apply, when to apply them and how they are
applied is the function of the query optimization engine, which can design to process particular
relational operation and access path combinations using genetic programming.

2. GP Based Query Optimization

Genetic Programming (GP) as a specialization of genetic algorithms is based on biological
evolution principle  to find an optimum of the entire function. It is a machine learning technique
used to optimize a population of computer programs according to a fitness landscape determined
by a program's ability to perform a given computational task. Genetic programming is
modification of genetic algorithms with one major difference. The population consists of
individuals represented by specific data structure - trees. Inner nodes of the trees can represent
functions (e.g. arithmetic operators, conditional operators or problem specific functions) and
leaves would be terminals – external inputs, constants, zero argument functions. GP evolves
computer programs, traditionally represented in memory as a tree structure, which can be easily
evaluated in a recursive manner. Every tree node has an operator function and every terminal
node has an operand, making mathematical expressions easy to evolve and evaluate. The main
operators used in genetic algorithms such as GP are crossover and mutation [3].

Fig.3
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GP based the query optimizer module examines all algebraic expressions that are equivalent
to the given query and chooses the one that is estimated to be the cheapest. A GP algorithm works
on a population of individuals, each of which represent a potential solution to a treelike expression
composed of relational algebra operations. It is assumed that by recombining relevant sub-trees, it
is possible to produce new expressions that provide fitter solutions. In order to provide population
diversity and allow the exploration of areas of the solution space not represented in the initial
population, a mutation operator may also be used. Mutation merely consists of randomly changing
a function, input or constant in one of the mathematical expressions making up the present
population. The randomly selection of genetic operation (crossover or mutation) defines the
branch of GP algorithm [4].

In the generation of reproduction loop the probability of each selected expression is
proportional to fitness. The innovation of this method - difference between the Genetic
Programming and algorithms starts in iteration process from the block of reproduction method
selection. Several approaches are available: only the hybridization or mutation operators,
hybridization or mutation operators randomized selection, hybridization or mutation operators to
perform certain proportions, hybridization or mutation operators adaptive performance, fitness if
the population. The dynamics of the function itself will be determining factor in the selection of
genetic operators. Particularly, in case of fitness growing role dynamic hybridization is given the
priority, closer to the optimum phase the mutation is given priority.

After the initial fitness population, fitness function of each tree is defined and population
trees are sorted by means of ascending value or descending fitness function. Depending on the
operator: mutation or breeding reproduction is carried out and the two “parents” or only one of
the best is selected in the list. The remaining trees will no longer be considered. Then, according
to the algorithm “weight coefficients” are calculated for the best tress and the “most hard” blocks
or sub tree are showed and choosing (hybridization and mutation) points are defined.

A flowchart of the GP algorithm is shown in Figure 4.
In the case of the operation of hybridization “weight coefficients” are calculated for the

second “parent” and the most “light” blocks is showed and chamfered and it is followed by the
hybridization of the operation itself. In case mutation “weight coefficients” are calculated or the
most “hard” blocks are showed and randomly generated “light” is replaced [5].

The algorithm are performed in two phases: ascending - are calculated according to the
levels, sequentially, for each node, according to his relation operator tuple quantity. The second
phase in the descending order according to the levels of tree nodes in the left or right subtree
values of “weight coefficients. Determining the most “hard” or “light” blocks and crossing point
for the hybridization and mutation operations. The result of calculation showed that the number
of calculations and the time the fulfillment of the requirements are reduced by using the
developed methods. Growing of the system is getting faster and more effective. So this is a new
approach in the sphere of Query Optimization. This result will be successfully implemented in the
Database management system. The main goal will be reached. The number of calculation will be
reduced and the time will be saved. This is the major value of the database.
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Fig.4

3. Conclusions

This article discusses the database querying process, which is probably the most studied data
mining task. The query processor applies rules which can be based upon mathematical models of
the relational algebra expression and tree (heuristics), upon cost estimates of different algorithms
applied to operations or upon the semantics within the query and the relations it involves.
Selecting the proper rules to apply are the function of the query optimization engine, which can
design to process particular relational operation and access path combinations using genetic
programming, where by recombining relevant sub-trees, it is possible to produce new expressions
and to choose the one that is estimated to be the cheapest.
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monacemTa bazebis moTxovnaTa optimizacia: genetikuri

programirebisadmi axali midgoma

lela wiTaSvili1, badri mefariSvili2, gulnara janeliZe2

1. axalcixis saxelmwifo universiteti
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reziume

ganxilulia monacemTa relaciur bazebSi moTxovnaTa optimizaciis problema.

implementaciis procesSi moTxovnis binaruli xis yoveli SesaZlo gegma qmnis e.w. situaciur

sivrces, romelic ganisazRvreba n! Sesabamisi ganzomilebiT, sadac n cxrilebis raodenobaa.

Tanamedrove monacemTa bazebis marTvis sistemebi, magaliTad SQL Server erT moTxovnaSi

SeiZleba Seicavdes 32-mde cxrils. aseT SemTxvevaSi moTxovnis Sesrulebis variaciebi 2.6
*1035 gegmis tolia, xolo aqedan optimaluri gegmis realur droSi amorCeva TviT zeswrafi

kompiuterebisTvisac SeuZlebelia. monacemTa bazebis marTvis sistemebSi arsebuli moTxovnis

optimizatoris miznobrivi funqciaa zemoxsenebuli ganzomilebis pirobebSi saukeTeso gegmis

amorCeva, risTvisac mizanSewonilia axali, ufro efeqturi meTodebis gamoyeneba. statiaSi

ganxilulia genetikuri algoriTmebis modificirebuli varianti, romelic mniSvnelovnad

swrafad axorcielebs relaciuri algebris operaciaTa Sesrulebis optimaluri

Tanamimdevrobis povnas.

ОПТИМИЗАЦИЯ ЗАПРОСОВ БАЗ ДАННЫХ: НОВЫЙ ПОДХОД
К ГЕНЕТИЧЕСКОМУ ПРОГРАММИРОВАНИЮ

Лела Циташвили1, Бадри Мепаришвили2, Гульнара Джанелидзе2

1. Ахалцихский Государственный Университет, Грузия
2. Грузинский Технический Университет

Резюме
Рассматривается одна из актуальнейших проблем управления базами данных, т.н. оптимизация

запросов. В процессе имплементации бинарного дерева запроса каждый возможный план создает
ситуационоое пространство, которое определяется соответственным измерением n! факториала, где n
- это количество таблиц. Современные системы управления базами данных, например SQL Server в
одном запросе может содержать до 32-х таблиц. В таком случае число вариации выполнения запросов
равно 2.6 *1035 планов, а выбор оптимального плана в реальном времени не под силу даже
сверхбыстрым компьютерам. Целевой функцией оптимизатора запросов в системах управления
базами данных является выбор найлучшего плана, для которого целесообразно использование новых,
более эффективных методов. В статье рассматривается  модифицированный вариант алгоритмов
генетического программирования, который значительно быстро осуществляет поиск оптимальной
последовательности выполнения операции реляционной алгебры.
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multimodaluri gadazidvebis marTvis avtomatizebuli  

sistemis ageba daproeqtebis CASE-  da daprogramebis  

hibriduli teqnologiebiT 

giorgi gogiCaiSvili, giorgi surgulaZe, nino Tofuria,  

lili petriaSvili, gia surgulaZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganixileba tvirTebis multimodaluri gadazidvebis marTvis avtomatizebuli 

sisetmis monacemTa bazis daproeqtebis, misi programuli realizaciis da momxmarebelTa 

interfeisebis agebis sakiTxebi daproeqtebis CASE- da daprogramebis hibriduli 

teqnologiebiT.  kerZod, SemoTavazebulia multimodaluri gadazidvebis (gemi, rkinigza, 

avto- da sahaero transporti) saproblemo sferos konceptualuri sqemebi klientis 

(tvirTis mflobeli), tvirTis (gadazidvis obieqti) da mimwodebelis (gadamzidavi) 

cxrilebiT, obieqt-roluri da arsTa damokidebulebis modelirebis (ORM/ERM) 

instrumentebiT Visual Studio.NET garemoSi da Ms SQL Server paketiT. agebulia monacemTa 

bazis ganaxlebis funqciebis interfeisi daprogramebis (WPF, C#, XAML) integrirebul 

garemoSi. 

sakvanZo sityvebi: marTvis avtomatizebuli sisetma. multimodaluri gadazidva. 

konceptualuri modeli. ORM. ERM. monacemTa relaciuri baza. daprogramebis. teqnologia.  

1. Sesavali 

multimodaluri gadazidvebis procesi, romlis ZiriTadi mizani tvirTebis 

transportirebaa mimwodeblidan damkveTamde, aris momsaxurebis ganawilebuli sistema. 

martivad rom warmovidginoT, mimwodebeli (Supplier_ID) agzavnis tvirTs (Freight_ID) 

damkveTis (Cleint_ID) misamarTze (Client_Address) [1].  

rogorc cnobilia, klentsa (tvirTis mflobeli) da mimwodebels (gadamzidavi) Soris 

xelSekrulebas aformebs eqspeditori (Suamavali), romelsac gaaCnia saWiro informacia 

adgilobrivi da saerTaSoriso gadazidvebis agentebis, marSrutebisa da Sesabamisi fasebis 

Sesaxeb (am ukanasknelis cvlilebebis Sesaxebac) da sxva.    

qvemoT mocemuli gvaqvs multimodaluri gadazidvebis procesis infrastruqturis 

ZiriTadi obieqtebis da maTi Tvisebebis (atributebis) semantikuri aRwera, rac momavalSi 

gamoyenebul iqneba avtomatizebuli sistemis monacemTa bazis asagebad [2].       

tvirTi: identifikatori, tipi, mdgomareoba, SefuTvis tipi, erTeulis zomebi (sigrZe, 

sigane, simaRle), erTeulis moculoba, jamuri moculoba, erTeulis wona, erTeulis 

raodenoba, jamuri wona, usafrTxooba, sabaJo kodi, gamgzavni, mimRebi, sawyisi mdebareoba, 

saboloo mdebareoba da sxva. 

klienti - identifikatori, dasaxeleba/vinaoba, iuridiuli/fizikuri piri, misamarTi, 

telefoni, el_misamarTi da sxva; 

mimwodebeli - identifikatori, dasaxeleba, iuridiuli/fizikuri piri, misamarTi, 

telefoni, el_misamarTi, faqsi, transportis saxe da sxva; 

gemi: identifikatori, tipi, kraniT/ukrano, mdgomareoba, sasawyobo limiti, 

tvirTamweoba, tvirTmoculoba, adgilmdebareoba da sxva.  
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TviTmfrinavi: identifikatori, tipi, mdgomareoba, tvirTmoculoba, gadasazidi 

erTeulis dasaSvebi zomebi (sigrZe, sigane, simaRle) adgilmdebareoba da sxva. 

avtotransporti: identifikatori, tipi, mdgomareoba, tvirTmoculoba, gadasazidi 

erTeulis dasaSvebi zomebi (sigrZe, sigane, simaRle), gadasazidi erTeulis dasaSvebi wona, 

maqsimaluri datvirTva, adgilmdebareoba da sxva. 

sarkinigzo satvirTo vagoni:  identifikatori, tipi, tvirTamweoba, moculoba, 

dasaSvebi datvirTva, adgilmdebareoba, mimwodeblis identifikatori, mdgomareoba da sxva; 

sawyobi:  identifikatori, saxe, farTobi, sarTuli, dakavebulobis procenti, 

dasaSvebi datvirTva, adgilmdebareoba, misamarTi, mikuTvneba raionze da sxva; 

gadazidvis xelSekruleba klientTan: identifikatori, sawyisi mdebareoba, TariRi_1, 

saboloo mdebareoba, TariRi_2, gadazidvis Rirebuleba, gadaxdili Tanxa, gadaxdis_TariRi, 

mdgomareoba da sxva. 

2. ZiriTadi nawili 

2.1. monacemTa bazis daproeqteba da realizacia 

multimodaluri gadazidvebis saproblemo sferos monacemTa bazis asagebad saWiroa 

misi obieqtebis, obieqtTaSorisi relaciuri kavSirebis (predikatebis) da konkretuli 

informaciis gadatana bazaSi. amisaTvis Cven viyenebT obieqt-roluri modelirebis CASE 

instrumentul saSualebas, rogoricaa Natural ORM Archchitect [3]. am sferoSi arsebuli 

faqtebis aRwera xorcieldeba kategorialuri midgomisa (salaparako enis gramatikuli 

wesebi) da algbrul-logikuri Teoriis kanonebis safuZvelze [4,5]. magaliTad, f1: klients 

aqvs tvirTi; f2: klients aqvs identifikatori; f3: tvirTs aqvs identifikatori; f4: tvirTs 

aqvs gadasatzni misamarTi; f5: mimwodebels aqvs transporti; da a.S. 1-el cxrilSi 

mocemulia Cveni obieqtebis Sesabamisi faqtebis aRweris fragmenti NORMA garemoSi.        

                   aqtis tipebis (predikatebis) cxrili                   cxr.1 
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multimodaluri gadazidvebis saproblemo sferos faqtebis aRwerisa da maTi Visual 

Studio.NET + NORMA integrirebul samuSao garemoSi gadatanis Semdeg vRebulobT 1-el 

naxazze naCveneb konceptualur sqemas, romelic obieqt-roluri modelia. 

 
nax.1. saproblemo sferos konceptualuri sqema:  

obieqt-roluri modeli  

didi marTkuTxedebiT aisaxeba obieqtebi (magaliTad, Client, Freight, Airplane da sxva) 

da maTi Tvisebebi (magaliTad, Load_Capacity, Volume, Freight_Lenght da sxva), patara 

marTkuTxedebiT ki – predikatebi maT Soris (magaliTad, `Ship has Load_Capacity” da a.S.). 

aq `mrgvalTava” kavSiris xazebiT da predikatebze `xazgasmiT” gveZleva damatebiTi 

informacia obieqtebsSoris mravlobiTi kavSirebis Sesaxeb, rogoricaa magaliTad, 1:1, 1:N 

da M:N.  

aqve SesaZlebelia miviRoT, e.w. riCard barkeris diagrama, romelSic aseTi kavSirebi 

obieqtebs Soris ukeTesad Cans (nax.2). igi Cveulebrivi arsTa-damokidebulebis modelia, 

romelsac iyeneben ORACLE CASE mimdevrebi [6].  

Cveni Semdegi biji dakavSirebulia ORM diagramiT miRebuli konceptualuri sqemidan 

ekvivalenturi arsTa-damokidebulebis modelis (ERM) daproeqtebasTan. es procesi 

dialogur reJimSi xorcieldeba, sadac momxmarebels SeuZlia sistemis mier SemoTavazebul 

sqemaSi Seitanos saWiro cvlilebebi. 

me-3 naxazze naCvenebia multomodaluri gadazidvebis saproblemo sferos ER sqema. 

igi axlosaa relaciuri bazebis daproeqtebis obieqt-orientirebuli midgomis tradiciul 

diagramebTan, romlebic aigeba MsVisio, Enterprise Architect, Rational Rose da sxva 

instrumentebiT.    
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nax.2. barkeris diagrama (Barker ER view) 

nax.3. konceptualuri sqema (ER Model)   
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Cven aRvwereT konceptualuri sqemis avtomatizebuli formirebis procesi  

ORM->ERM. aqve SeiZleba aRvniSnoT, rom me-3 naxazze mocemulia mxolod fragmenti da 

misi sruli versiis miReba SesaZlebelia pirvel etapze faqtebis TandaTanobiT damatebiT. 

me-2 cxrilSi mocemulia sistemis mier formirebuli multimodaluri gadazidvebis 

saproblemo sferos konceptualuri sqemis Sesabamisi faqtebis verbalizaciis listingi. 

      faqtebis verbalizaciis cxrili                            cxr.2 

Freight is an entity type. 

Reference Scheme: Freight has Freight_Id. 

Reference Mode: .Id. 

Fact Types: 

Freight has Freight_Id. 

Freight is convayed by Supllier. 

Supllier carries Freight. 
Freight has Freight_Lenght. 

Freight has Freight_width. 

Freight has Freight_weight. 

Client has Freight. 

Order was signed with Client for transportation Freight. 

 

Client is an entity type. 

Reference Scheme: Client has Client_Id. 

Reference Mode: .Id. 

Fact Types: 

Client has Client_Id. 

Client has Freight. 
Order was signed with Client for transportation Freight. 

Each Client has exactly one Freight. 

It is possible that more than one Client has the same 

Freight. 

 

Supplier is an entity type. 

Reference Scheme: Supllier has Supplier_Id. 

Reference Mode: .Id. 

Fact Types: 
Supllier has Supplier_Id. 

Freight is convayed by Supplier. 

Supplier carries Freight. 

Supplier has Ship. 

Supplier has Rail_Wagoon. 

Supplier has Truck. 

Supplier has Airplane. 

 

Order is an entity type. 

Reference Scheme: Order has Order_ID. 

Reference Mode: .ID. 

Fact Types: 

Order has Order_ID. 

Order was signed with Client for transportation Freight. 

For each Order and Client,that Order was signed with 

that Client for transportation at most one Freight. 

This association with Order, Client provides the 

preferred identification scheme for 

OrderWasSignedWithClientForTransportationFreight. 

 

Truck is an entity type. 

Reference Scheme: Truck has Truck_ID. 

Reference Mode: .ID. 

Fact Types: 

Truck has Truck_ID. 

Truck has LoadVolume. 

Truck has Max_Payload. 
Supllier has Truck. 

Each Supllier has some Truck. 

For each Truck, at most one Supllier has that Truck. 

It is possible that the same Supllier has more than one 

Truck. 

Airplane is an entity type. 

Reference Scheme: Airplane has Airplane_Id. 

Reference Mode: .Id. 

Fact Types: 
Airplane has Door_height. 

Airplane has Door_Width. 

Airplane has Airplane_Id. 

Supllier has Airplane. 
Each Supllier has some Airplane. 

For each Airplane, at most one Supllier has that Airplane. 
It is possible that the same Supllier has more than one 

Airplane. 

Ship is an entity type. 

Reference Scheme: Ship has Ship_ID. 

Reference Mode: .ID. 

Fact Types: 

Ship has Ship_ID. 

Supplier has Ship. 
Ship has Load_Capacity. 

Ship has Volume. 

Each Supplier has some Ship. 
For each Ship, at most one Supllier has that Ship. 
It is possible that the same Supllier has more than one Ship. 

Rail_Wagoon is an entity type. 

Reference Scheme: Rail_Wagoon has Rail_Wagoon_Id. 

Reference Mode: .Id. 

Fact Types: 

Rail_Wagoon has Rail_Wagoon_Id. 

Supplier has Rail_Wagoon. 

Rail_Wagoon has Type. 

Rail_Wagoon has Load_Capasity. 

Rail_Wagoon has Tare_Weight. 

Each Supllier has some Rail_Wagoon. 
For each Rail_Wagoon, at most one Supllier has that 
Rail_Wagoon. 
It is possible that the same Supplier has more than one 
Rail_Wagoon. 
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momdevno bijze, miRebuli ER-modelis Sesabamisad, sistema gvaZlevs DDL-fails 

(monacemTa aRweris ena), romelic Cven SemTxvevaSi gamoiyeneba SQL Server-bazis asagebad 

[7].   

2.2. monacemTa bazasTan muSaobis interfeisis ageba 

multimodaluri gadazidvebis bazis daproeqtebisa da misi DLL-failiT SQL Server 

2012-Si realizaciis Semdeg, saWiroa aigos momxmareblis interfeisis programa Visual 

Studio.NET 2013 integrirebul garemoSi daprogramebis hibriduli teqnologiis gamoyenebiT, 

rogoricaa WPF (Windows Presentation Foundation) [8,9]. hibriduli teqnologiis koncefcia 

gulisxmobs, rom am meTodologiiT SesaZlebelia rogorc vindousis, aseve veb-aplikaciebis 

ageba (Sedegebi aisaxeba vindousis formaze an romelime internet brauzerSi).  

Tavdapirvelad saWiroa axali proeqtis Seqmna Visual Studio.NET-Si, Semdeg ki Cveni 

monacemTa bazis mierTeba am proeqtTan. me-4 naxazze naCvenebia bazis mierTebis (Data 

Connections) procedura. ganaxldeba serveris saxeli (magaliTad, GTU-205a-09) da airCeva 

masSi monacemTa bazis saxeli (MultiModalTransport), bolos OK da Sedegad miviRebT naxazis 

Server Explorer-Si da Airplane, Client, Freight sxva cxrilebs.  

      

 

nax.4. monacemTa bazis dakavSireba C#.NET programasTan 

monacemTa bazis cxrilebTan muSaobis interfeisis sqema winaswar SeTanxmebulia 

programuli sistemis momxmarebelTan. momxmarebels, romelmac ar icis monacemTa bazasTan 

muSaoba daprogramebis enebis gamoyenebiT (magaliTad, DDL da DML), maSin misTvis unda 

aigos dialogSi samuSao interfeisi, romelic advilad Seasrulebs bazaSi monacemebis 

Zebnis (Select) an cxrilebis ganaxlebis operaciebs (Add, Update, Delete). 
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me-5 naxazze naCvenebia aseTi interfeisis erT-erTi varianti, romelSic SesaZlebelia 

momxmarebelma, rogorc bazis administratorma, ganaxorcielos Tavisi funqciebi (realur 

monacemTa bazasTan uSualod wvdomis gareSe), amjerad, magaliTad, klientebis bazasTan.  

 

nax.5. interfeisis sailustracio magaliTis maketi 

am formis dizaini aigeba Visual Studio.NET garemoSi WPF instrumentebis panelis da 

XAML-enis gamoyenebiT. Sesabamisi kodis fragmenti mocemulia 1-el listingSi. 

<--   listingi_1:   XAML faili ------> 

<Window x:Class="WpfAppSQL_ListView.MainWindow" 

        xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

        xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

Title ="ტვირთების კლიენტების სია"  

             Height="375" Width="520" Loaded="Window_Loaded" Background="White"> 

. . . 

         <GridView> 

               <GridViewColumn Header="კლიენტის_ID" DisplayMemberBinding= 

                                                                             "{Binding Path=ClientID}"></GridViewColumn> 

               <GridViewColumn Header="გვარი" DisplayMemberBinding= 

                                                                             "{Binding Path=Name}"></GridViewColumn> 

                <GridViewColumn Header="მისამართი" DisplayMemberBinding= 

                                                                             "{Binding Path=Adress}"></GridViewColumn> 

</GridView> 

. . . 
</Window> 

interfeisis formaze Cans LisBox sami svetiT klientebis siaSi ramdenime monacemis 

gamosatanad, sami TextBox, saZebni an dasamatebeli striqonis monacemebis Casawerad da 

oTxi Button, bazaSi sxvadasxva funqciebis Sesasruleblad (Add, Update, Delete). Clear 

Rilaki gamoiyeneba monacemTa Sesatani teqstboqsebis gasawmendad.  

saWiroa programis muSaobis logikis daprogrameba C#.NET enaze, kerZod unda 

daiweros meTodebi, romlebic moemsaxureba Sesabamisi Rilakebis amoqmedebiT 

inicializirebuli  movlenebis damuSavebas. ganvixiloT magaliTebi. 
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 davamatoT monacemTa bazas axali klienti (nax.6-a). unda Seivsos klientis_gvari, 

klientisID da misamarTi.    

 

nax.6-a. axali Canaweris damateba (Add RilakiT) 

 

nax.6-b. axali Canaweri daemata da teqstboqsebi gaiwminda 

Add – rilakis programis teqsti mocemulia me-2 listingSi.   
// --- listingi_2 – Add --------------- 

private void btnAdd_Click(object sender, RoutedEventArgs e) 

      { 

          string Name = textBox1.Text; 

          string Adress = textBox2.Text; 

          string ClientID = textBox3.Text; 

          SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial  

                                                                                 Catalog=MultiModalTrasport;Integrated Security=True"); 

          con.Open(); 

          SqlCommand comm = new SqlCommand("insert into Client(Name,Adress, ClientID) values(@Name,  

                                                                                                          @Adress, @ClientID)", con); 

          comm.Parameters.AddWithValue("@Name", textBox1.Text); 

          comm.Parameters.AddWithValue("@Adress", textBox2.Text); 

          comm.Parameters.AddWithValue("@ClientID", textBox3.Text); 
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          comm.ExecuteNonQuery(); 

          con.Close(); 

          ShowData(); 

      } 

SeniSvna: SqlConnection striqoniT xdeba MultiModalTrasport monacemTa bazasTan 

avtomaturi dakavSireba, xolo SqlCommand –iT xorcieldeba Insert operaciis Sesruleba. 

aq  ShowData() meTodia, romelic uzrunvelyofs Sedegebis asaxvas interfeisis formaze; 

misi Sesabamisi C#-programis kodi naCvenebia me-3 listingSi. 

//--- listingi_3 --- ShowData() ---- 
public void ShowData() 
 { 
   SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial  
                                                           Catalog=MultiModalTrasport;Integrated Security=True"); 
   con.Open(); 
   SqlCommand comm = new SqlCommand("Select ClientID, Name, Adress  
                                                                                                                   from Client", con); 
   DataTable dt = new DataTable(); 
   SqlDataAdapter da = new SqlDataAdapter(comm); 
   da.Fill(dt); 
   listView1.DataContext = dt.DefaultView; 
 } 

monacemTa bazazSi saWiroa Seicvalos informacia, Secdomaa 140-klientis CanaweerSi 

(nax.7-a). saWiroa Update Rilakis daprogrameba, romlis teqsti me-4 listingSia mocemuli.  

 

nax.7-a. monacemebis Secvla – bazis ganaxleba (Update RilakiT) 

//--- listingi_4 --- Update ----------  
 private void btnUpdate_Click(object sender, RoutedEventArgs e) 
   { 
     if (listView1.SelectedItems.Count > 0) 
       { 
         DataRowView drv = (DataRowView)listView1.SelectedItem; 
         string id = drv.Row[0].ToString(); 
         SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial  
                                                             Catalog=MultiModalTrasport;Integrated Security=True"); 
         con.Open(); 
        SqlCommand comm = new SqlCommand("update Client set  
                                          Name=@Name,Adress=@Adress where ClientID=@ClientID", con); 
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        comm.Parameters.AddWithValue("@ClientID", id); 
        comm.Parameters.AddWithValue("@Name", textBox1.Text); 
        comm.Parameters.AddWithValue("@Adress", textBox2.Text); 
        comm.ExecuteNonQuery(); 
        con.Close(); 
        ShowData(); 
      } 
    } 

Sedegad miviRebT 7-b naxazze mocemul situacias, bazaSi 140-e klientis gvari da 

misamarTi ganaxlebulia.  

 

nax.7-b. monacemebi Seicvala bazaSi CaweriT 

davuSvaT, rom gvWirdeba klientis monacemebis waSla, romlis gvaria `dundua”. unda 

movniSnoT es striqoni (nax.8-a). 

 

nax.8-a. wasaSlelad momzadebuli striqoni 

amjerad unda daprogramirdes Delete Rilaki. kodis teqsti mocemulia me-5 listingSi.  

//-listingi_5 ---Delete --------    
private void btnDelete_Click(object sender, RoutedEventArgs e) 
 { 
   if (listView1.SelectedItems.Count > 0) 
     { 
       DataRowView drv = (DataRowView)listView1.SelectedItem; 
       string id = drv.Row[0].ToString(); 
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       SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial  
                                                           Catalog=MultiModalTrasport;Integrated Security=True"); 
       con.Open(); 
       SqlCommand comm = new SqlCommand("delete from Client where  
                                                                                                                     ClientID=@ClientID", con); 
              comm.Parameters.AddWithValue("@ClientID", id); 
              comm.ExecuteNonQuery(); 
              ShowData(); 
     } 
 } 

axali monacemebis Setanis dros Add Rilakis amoqmedebis Semdeg Tu teqstboqsebSi 

darCa ukve Setanili monacemebi, maSin isini unda gasufTavdes, gamzaddes axali monacemebis 

Sesatanad. amis funqcias asrulebs Clear Rilaki, romlis kodis teqsti mocemulia me- 

listingSi. 
//-- listingi_6 --- Clear ------- 

private void btnClear_Click(object sender, RoutedEventArgs e) 

  {  

     textBox1.Text = ""; 

     textBox2.Text = ""; 

     textBox3.Text = ""; 

  } 

3. daskvna 

mcire da saSualo biznesis obieqtebisaTvis, romlis erT-erTi aqtualuri da mzardi 

moTxovnilebis magaliTia tvirTebis multimodaluri gadazidvebis firmebi, aucilebelia 

marTvis sainformacio sisetmis monacemTa bazebis agebis da misi administrirebis funqciebis 

avtomatizacia. aseTi amocanis efeqturi gadawyveta SesaZlebelia daproeqtebis CASE- da 

daprogramebis hibriduli teqnologiebiT. kerZod, SemuSavebulia multimodaluri 

gadazidvebis (gemi, rkinigza, avto- da sahaero transporti) saproblemo sferos 

konceptualuri sqemeaTa daproeqtebis obieqt-roluri da arsTa damokidebulebis modelbis 

(ORM/ERM) gamoyeneba, misi realizacia ki - Ms SQL Server paketiT. servis-orientirebuli 

sistemebis asagebad aseTi obieqtebisaTvis mizanSewonilia hibriduli daprogramebis 

teqnologiebis gamoyeneba. 
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CONSTRUCTION OF MULTIMODAL FREIGHT FORWARDING MIS USING  

CASE DESIGN AND HYBRID PROGRAMMING TECHNOLOGIES 

Gogichaishvili Giorgi, Surguladze Giorgi, Topuria Nino,  

Petriashvili Lily, Surguladze Gia 

Georgian Technical University  

Summary 

The present article discusses database design for Multimodal Freight Forwarding MIS system, 

development of software and user interfaces using CASE design and hybrid programming 

technologies. In particular, the article proposes conceptual schemes for multimodal freight 

forwarding (ship, rail, motor and air transport modes) problem areas with tables of Customer 

(owner of cargo), cargo (transportation object) and supplier – freight forwarder, with Object-Role 

and Entity Relationship modeling (ORM/ERM) instruments, developed using Ms SQL Server 

package. The article also discusses realization of interface for functional problem of database 

administrator within environment of hybrid programming (WPF, C#, XAML). 

 

ПОСРОЕНИЕ АСУ МУЛЬТИМОДАЛЬНЫМИ ПЕРЕВОЗКАМИ ГРУЗОВ НА ОСНОВЕ 

ТЕХНОЛОГИЙ CASE ПРОЕКТИРОВАНИЯ И ГИБРИДНОГО ПРОГРАММИРОВАНИЯ 

Гогичаишвили Георгий, Сургудадзе Георгий, Топурия Нино,  

Петриашвили Лили, Сургудадзе Гия 

Грузинский Технический Университет 

Резюме 

Рассматриваются вопросы проектирования и программной реализации баз данных, 

построения интерфейсов пользователя АСУ  мультимодальными перевозками грузов на 

основе технологий CASE проектирования и гибридного программирования. В частности, 

предлагаются концептуальные схемы (таблицы клиентов, грузов, поставщиков) проблемной 

области мультимодальной перевозки грузов (морской, железнодорожный, автомобильный и 

воздушный виды транспорта) с помощью инструментов Объектно-ролевого и Сущности-

связи моделирования (ORM/ERM) в среде Visual Studio.Net и базы данных Ms SQL Server. 

Построен интерфейс функций системы ведения БД в интегрированной среде 

программирования (WPF, C#, XAML).       

 

https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-201-41696-4
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multimodaluri gadazidvebis marTvis avtomatizebuli

sistemis ageba daproeqtebis CASE- da daprogramebis

hibriduli teqnologiebiT

giorgi gogiCaiSvili, giorgi surgulaZe, nino Tofuria,

lili petriaSvili, gia surgulaZe

saqarTvelos teqnikuri universiteti

reziume

ganixileba tvirTebis multimodaluri gadazidvebis marTvis avtomatizebuli

sisetmis monacemTa bazis daproeqtebis, misi programuli realizaciis da momxmarebelTa

interfeisebis agebis sakiTxebi daproeqtebis CASE- da daprogramebis hibriduli

teqnologiebiT. kerZod, SemoTavazebulia multimodaluri gadazidvebis (gemi, rkinigza,

avto- da sahaero transporti) saproblemo sferos konceptualuri sqemebi klientis

(tvirTis mflobeli), tvirTis (gadazidvis obieqti) da mimwodebelis (gadamzidavi)

cxrilebiT, obieqt-roluri da arsTa damokidebulebis modelirebis (ORM/ERM)

instrumentebiT Visual Studio.NET garemoSi da Ms SQL Server paketiT. agebulia monacemTa

bazis ganaxlebis funqciebis interfeisi daprogramebis (WPF, C#, XAML) integrirebul
garemoSi.

sakvanZo sityvebi: marTvis avtomatizebuli sisetma. multimodaluri gadazidva.

konceptualuri modeli. ORM. ERM. monacemTa relaciuri baza. daprogramebis.

teqnologia.

1. Sesavali

multimodaluri gadazidvebis procesi, romlis ZiriTadi mizani tvirTebis

transportirebaa mimwodeblidan damkveTamde, aris momsaxurebis ganawilebuli sistema.

martivad rom warmovidginoT, mimwodebeli (Supplier_ID) agzavnis tvirTs (Freight_ID)
damkveTis (Cleint_ID) misamarTze (Client_Address) [1].

rogorc cnobilia, klentsa (tvirTis mflobeli) da mimwodebels (gadamzidavi)

Soris xelSekrulebas aformebs eqspeditori (Suamavali), romelsac gaaCnia saWiro

informacia adgilobrivi da saerTaSoriso gadazidvebis agentebis, marSrutebisa da

Sesabamisi fasebis Sesaxeb (am ukanasknelis cvlilebebis Sesaxebac) da sxva.

qvemoT mocemuli gvaqvs multimodaluri gadazidvebis procesis infrastruqturis

ZiriTadi obieqtebis da maTi Tvisebebis (atributebis) semantikuri aRwera, rac momavalSi

gamoyenebul iqneba avtomatizebuli sistemis monacemTa bazis asagebad [2].

tvirTi: identifikatori, tipi, mdgomareoba, SefuTvis tipi, erTeulis zomebi

(sigrZe, sigane, simaRle), erTeulis moculoba, jamuri moculoba, erTeulis wona,

erTeulis raodenoba, jamuri wona, usafrTxooba, sabaJo kodi, gamgzavni, mimRebi, sawyisi

mdebareoba, saboloo mdebareoba da sxva.

klienti - identifikatori, dasaxeleba/vinaoba, iuridiuli/fizikuri piri,

misamarTi, telefoni, el_misamarTi da sxva;

mimwodebeli - identifikatori, dasaxeleba, iuridiuli/fizikuri piri, misamarTi,

telefoni, el_misamarTi, faqsi, transportis saxe da sxva;
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gemi: identifikatori, tipi, kraniT/ukrano, mdgomareoba, sasawyobo limiti,

tvirTamweoba, tvirTmoculoba, adgilmdebareoba da sxva.

TviTmfrinavi: identifikatori, tipi, mdgomareoba, tvirTmoculoba, gadasazidi

erTeulis dasaSvebi zomebi (sigrZe, sigane, simaRle) adgilmdebareoba da sxva.

avtotransporti: identifikatori, tipi, mdgomareoba, tvirTmoculoba, gadasazidi

erTeulis dasaSvebi zomebi (sigrZe, sigane, simaRle), gadasazidi erTeulis dasaSvebi

wona, maqsimaluri datvirTva, adgilmdebareoba da sxva.

sarkinigzo satvirTo vagoni: identifikatori, tipi, tvirTamweoba, moculoba,

dasaSvebi datvirTva, adgilmdebareoba, mimwodeblis identifikatori, mdgomareoba da sxva;

sawyobi: identifikatori, saxe, farTobi, sarTuli, dakavebulobis procenti,

dasaSvebi datvirTva, adgilmdebareoba, misamarTi, mikuTvneba raionze da sxva;

gadazidvis xelSekruleba klientTan: identifikatori, sawyisi mdebareoba,

TariRi_1, saboloo mdebareoba, TariRi_2, gadazidvis Rirebuleba, gadaxdili Tanxa,

gadaxdis_TariRi, mdgomareoba da sxva.

2. ZiriTadi nawili

2.1. monacemTa bazis daproeqteba da realizacia

multimodaluri gadazidvebis saproblemo sferos monacemTa bazis asagebad saWiroa

misi obieqtebis, obieqtTaSorisi relaciuri kavSirebis (predikatebis) da konkretuli

informaciis gadatana bazaSi. amisaTvis Cven viyenebT obieqt-roluri modelirebis CASE
instrumentul saSualebas, rogoricaa Natural ORM Archchitect [3]. am sferoSi arsebuli

faqtebis aRwera xorcieldeba kategorialuri midgomisa (salaparako enis gramatikuli

wesebi) da algbrul-logikuri Teoriis kanonebis safuZvelze [4,5]. magaliTad, f1:
klients aqvs tvirTi; f2: klients aqvs identifikatori; f3: tvirTs aqvs identifikatori;
f4: tvirTs aqvs gadasatzni misamarTi; f5: mimwodebels aqvs transporti; da a.S. 1-el

cxrilSi mocemulia Cveni obieqtebis Sesabamisi faqtebis aRweris fragmenti NORMA
garemoSi.

aqtis tipebis (predikatebis) cxrili                   cxr.1
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multimodaluri gadazidvebis saproblemo sferos faqtebis aRwerisa da maTi Visual
Studio.NET + NORMA integrirebul samuSao garemoSi gadatanis Semdeg vRebulobT 1-el

naxazze naCveneb konceptualur sqemas, romelic obieqt-roluri modelia.

nax.1. saproblemo sferos konceptualuri sqema:

obieqt-roluri modeli
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didi marTkuTxedebiT aisaxeba obieqtebi (magaliTad, Client, Freight, Airplane da sxva)

da maTi Tvisebebi (magaliTad, Load_Capacity, Volume, Freight_Lenght da sxva), patara

marTkuTxedebiT ki – predikatebi maT Soris (magaliTad, `Ship has Load_Capacity” da a.S.).
aq `mrgvalTava” kavSiris xazebiT da predikatebze `xazgasmiT” gveZleva damatebiTi

informacia obieqtebsSoris mravlobiTi kavSirebis Sesaxeb, rogoricaa magaliTad, 1:1, 1:N
da M:N.

aqve SesaZlebelia miviRoT, e.w. riCard barkeris diagrama, romelSic aseTi

kavSirebi obieqtebs Soris ukeTesad Cans (nax.2). igi Cveulebrivi arsTa-damokidebulebis

modelia, romelsac iyeneben ORACLE CASE mimdevrebi [6].

Cveni Semdegi biji dakavSirebulia ORM diagramiT miRebuli konceptualuri

sqemidan ekvivalenturi arsTa-damokidebulebis modelis (ERM) daproeqtebasTan. es

procesi dialogur reJimSi xorcieldeba, sadac momxmarebels SeuZlia sistemis mier

SemoTavazebul sqemaSi Seitanos saWiro cvlilebebi.

me-3 naxazze naCvenebia multomodaluri gadazidvebis saproblemo sferos ER sqema.

igi axlosaa relaciuri bazebis daproeqtebis obieqt-orientirebuli midgomis

tradiciul diagramebTan, romlebic aigeba MsVisio, Enterprise Architect, Rational Rose da

sxva instrumentebiT.
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nax.2. barkeris diagrama (Barker ER view)

nax.3. konceptualuri sqema (ER Model)
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Cven aRvwereT konceptualuri sqemis avtomatizebuli formirebis procesi

ORM->ERM. aqve SeiZleba aRvniSnoT, rom me-3 naxazze mocemulia mxolod fragmenti da

misi sruli versiis miReba SesaZlebelia pirvel etapze faqtebis TandaTanobiT

damatebiT.

me-2 cxrilSi mocemulia sistemis mier formirebuli multimodaluri gadazidvebis

saproblemo sferos konceptualuri sqemis Sesabamisi faqtebis verbalizaciis listingi.

faqtebis verbalizaciis cxrili cxr.2
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Freight is an entity type.
Reference Scheme: Freight has Freight_Id.
Reference Mode: .Id.
Fact Types:
Freight has Freight_Id.
Freight is convayed by Supllier.
Supllier carries Freight.
Freight has Freight_Lenght.
Freight has Freight_width.
Freight has Freight_weight.
Client has Freight.
Order was signed with Client for transportation Freight.

Client is an entity type.
Reference Scheme: Client has Client_Id.
Reference Mode: .Id.
Fact Types:
Client has Client_Id.
Client has Freight.
Order was signed with Client for transportation Freight.
Each Client has exactly one Freight.
It is possible that more than one Client has the same
Freight.

Supplier is an entity type.

Reference Scheme: Supllier has Supplier_Id.
Reference Mode: .Id.
Fact Types:
Supllier has Supplier_Id.
Freight is convayed by Supplier.
Supplier carries Freight.
Supplier has Ship.
Supplier has Rail_Wagoon.
Supplier has Truck.
Supplier has Airplane.

Order is an entity type.
Reference Scheme: Order has Order_ID.
Reference Mode: .ID.
Fact Types:
Order has Order_ID.
Order was signed with Client for transportation Freight.
For each Order and Client,that Order was signed with
that Client for transportation at most one Freight.
This association with Order, Client provides the
preferred identification scheme for
OrderWasSignedWithClientForTransportationFreight.

Truck is an entity type.
Reference Scheme: Truck has Truck_ID.
Reference Mode: .ID.
Fact Types:
Truck has Truck_ID.
Truck has LoadVolume.
Truck has Max_Payload.
Supllier has Truck.
Each Supllier has some Truck.
For each Truck, at most one Supllier has that Truck.
It is possible that the same Supllier has more than one
Truck.

Airplane is an entity type.
Reference Scheme: Airplane has Airplane_Id.
Reference Mode: .Id.
Fact Types:
Airplane has Door_height.
Airplane has Door_Width.
Airplane has Airplane_Id.
Supllier has Airplane.
Each Supllier has some Airplane.
For each Airplane, at most one Supllier has that Airplane.
It is possible that the same Supllier has more than one
Airplane.

Ship is an entity type.
Reference Scheme: Ship has Ship_ID.
Reference Mode: .ID.
Fact Types:
Ship has Ship_ID.
Supplier has Ship.
Ship has Load_Capacity.
Ship has Volume.
Each Supplier has some Ship.
For each Ship, at most one Supllier has that Ship.
It is possible that the same Supllier has more than one Ship.

Rail_Wagoon is an entity type.
Reference Scheme: Rail_Wagoon has Rail_Wagoon_Id.
Reference Mode: .Id.
Fact Types:
Rail_Wagoon has Rail_Wagoon_Id.
Supplier has Rail_Wagoon.
Rail_Wagoon has Type.
Rail_Wagoon has Load_Capasity.
Rail_Wagoon has Tare_Weight.
Each Supllier has some Rail_Wagoon.
For each Rail_Wagoon, at most one Supllier has that
Rail_Wagoon.
It is possible that the same Supplier has more than one
Rail_Wagoon.

momdevno bijze, miRebuli ER-modelis Sesabamisad, sistema gvaZlevs DDL-fails

(monacemTa aRweris ena), romelic Cven SemTxvevaSi gamoiyeneba SQL Server-bazis asagebad
[7].

2.2. monacemTa bazasTan muSaobis interfeisis ageba

elementid:3df8e51c-4348-4551-b6f6-a676b7b9c3f8
elementid:a40e724f-5959-461c-b094-eec121818ad8
elementid:3df8e51c-4348-4551-b6f6-a676b7b9c3f8
elementid:02278a43-e290-44d3-9a0e-a7b0108ea628
elementid:0f4a7221-0c39-42f5-b902-2d8b5551cc10
elementid:a40e724f-5959-461c-b094-eec121818ad8
elementid:7e08f8ca-da4e-40b4-8d3c-c425214de0b3
elementid:75bf9d06-35c4-48ae-99ce-a141a2147d19
elementid:3df8e51c-4348-4551-b6f6-a676b7b9c3f8
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multimodaluri gadazidvebis bazis daproeqtebisa da misi DLL-failiT SQL Server
2012-Si realizaciis Semdeg, saWiroa aigos momxmareblis interfeisis programa Visual
Studio.NET 2013 integrirebul garemoSi daprogramebis hibriduli teqnologiis

gamoyenebiT, rogoricaa WPF (Windows Presentation Foundation) [8,9]. hibriduli

teqnologiis koncefcia gulisxmobs, rom am meTodologiiT SesaZlebelia rogorc

vindousis, aseve veb-aplikaciebis ageba (Sedegebi aisaxeba vindousis formaze an romelime

internet brauzerSi).

Tavdapirvelad saWiroa axali proeqtis Seqmna Visual Studio.NET-Si, Semdeg ki Cveni
monacemTa bazis mierTeba am proeqtTan. me-4 naxazze naCvenebia bazis mierTebis (Data
Connections) procedura. ganaxldeba serveris saxeli (magaliTad, GTU-205a-09) da

airCeva masSi monacemTa bazis saxeli (MultiModalTransport), bolos OK da Sedegad

miviRebT naxazis Server Explorer-Si da Airplane, Client, Freight sxva cxrilebs.

nax.4. monacemTa bazis dakavSireba C#.NET programasTan

monacemTa bazis cxrilebTan muSaobis interfeisis sqema winaswar SeTanxmebulia

programuli sistemis momxmarebelTan. momxmarebels, romelmac ar icis monacemTa

bazasTan muSaoba daprogramebis enebis gamoyenebiT (magaliTad, DDL da DML), maSin

misTvis unda aigos dialogSi samuSao interfeisi, romelic advilad Seasrulebs bazaSi

monacemebis Zebnis (Select) an cxrilebis ganaxlebis operaciebs (Add, Update, Delete).

me-5 naxazze naCvenebia aseTi interfeisis erT-erTi varianti, romelSic

SesaZlebelia momxmarebelma, rogorc bazis administratorma, ganaxorcielos Tavisi

funqciebi (realur monacemTa bazasTan uSualod wvdomis gareSe), amjerad, magaliTad,

klientebis bazasTan.
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nax.5. interfeisis sailustracio magaliTis maketi

am formis dizaini aigeba Visual Studio.NET garemoSi WPF instrumentebis panelis

da XAML-enis gamoyenebiT. Sesabamisi kodis fragmenti mocemulia 1-el listingSi.

<-- listingi_1: XAML faili ------>

<Window x:Class="WpfAppSQL_ListView.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"

Title ="ტვირთების კლიენტების სია"
Height="375" Width="520" Loaded="Window_Loaded" Background="White">

. . .
<GridView>

<GridViewColumn Header="კლიენტის_ID" DisplayMemberBinding=
"{Binding Path=ClientID}"></GridViewColumn>

<GridViewColumn Header="გვარი" DisplayMemberBinding=
"{Binding Path=Name}"></GridViewColumn>

<GridViewColumn Header="მისამართი" DisplayMemberBinding=
"{Binding Path=Adress}"></GridViewColumn>

</GridView>
. . .

</Window>

interfeisis formaze Cans LisBox sami svetiT klientebis siaSi ramdenime monacemis

gamosatanad, sami TextBox, saZebni an dasamatebeli striqonis monacemebis Casawerad da

oTxi Button, bazaSi sxvadasxva funqciebis Sesasruleblad (Add, Update, Delete). Clear
Rilaki gamoiyeneba monacemTa Sesatani teqstboqsebis gasawmendad.

saWiroa programis muSaobis logikis daprogrameba C#.NET enaze, kerZod unda

daiweros meTodebi, romlebic moemsaxureba Sesabamisi Rilakebis amoqmedebiT

inicializirebuli  movlenebis damuSavebas. ganvixiloT magaliTebi.

davamatoT monacemTa bazas axali klienti (nax.6-a). unda Seivsos klientis_gvari,

klientisID da misamarTi.
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nax.6-a. axali Canaweris damateba (Add RilakiT)

nax.6-b. axali Canaweri daemata da teqstboqsebi gaiwminda

Add – rilakis programis teqsti mocemulia me-2 listingSi.
// --- listingi_2 – Add ---------------
private void btnAdd_Click(object sender, RoutedEventArgs e)

{
string Name = textBox1.Text;
string Adress = textBox2.Text;
string ClientID = textBox3.Text;
SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial

Catalog=MultiModalTrasport;Integrated Security=True");
con.Open();
SqlCommand comm = new SqlCommand("insert into Client(Name,Adress, ClientID) values(@Name,

@Adress, @ClientID)", con);
comm.Parameters.AddWithValue("@Name", textBox1.Text);
comm.Parameters.AddWithValue("@Adress", textBox2.Text);
comm.Parameters.AddWithValue("@ClientID", textBox3.Text);
comm.ExecuteNonQuery();
con.Close();
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ShowData();
}

SeniSvna: SqlConnection striqoniT xdeba MultiModalTrasport monacemTa bazasTan

avtomaturi dakavSireba, xolo SqlCommand –iT xorcieldeba Insert operaciis Sesruleba.

aq ShowData() meTodia, romelic uzrunvelyofs Sedegebis asaxvas interfeisis formaze;
misi Sesabamisi C#-programis kodi naCvenebia me-3 listingSi.

//--- listingi_3 --- ShowData() ----
public void ShowData()
{

SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial
Catalog=MultiModalTrasport;Integrated Security=True");

con.Open();
SqlCommand comm = new SqlCommand("Select ClientID, Name, Adress

from Client", con);
DataTable dt = new DataTable();
SqlDataAdapter da = new SqlDataAdapter(comm);
da.Fill(dt);
listView1.DataContext = dt.DefaultView;

}

monacemTa bazazSi saWiroa Seicvalos informacia, Secdomaa 140-klientis CanaweerSi

(nax.7-a). saWiroa Update Rilakis daprogrameba, romlis teqsti me-4 listingSia

mocemuli.

nax.7-a. monacemebis Secvla – bazis ganaxleba (Update RilakiT)

//--- listingi_4 --- Update ----------
private void btnUpdate_Click(object sender, RoutedEventArgs e)

{
if (listView1.SelectedItems.Count > 0)

{
DataRowView drv = (DataRowView)listView1.SelectedItem;
string id = drv.Row[0].ToString();
SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial

Catalog=MultiModalTrasport;Integrated Security=True");
con.Open();

SqlCommand comm = new SqlCommand("update Client set
Name=@Name,Adress=@Adress where ClientID=@ClientID", con);

comm.Parameters.AddWithValue("@ClientID", id);
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comm.Parameters.AddWithValue("@Name", textBox1.Text);
comm.Parameters.AddWithValue("@Adress", textBox2.Text);
comm.ExecuteNonQuery();
con.Close();
ShowData();

}
}
Sedegad miviRebT 7-b naxazze mocemul situacias, bazaSi 140-e klientis gvari da

misamarTi ganaxlebulia.

nax.7-b. monacemebi Seicvala bazaSi CaweriT

davuSvaT, rom gvWirdeba klientis monacemebis waSla, romlis gvaria `dundua”.

unda movniSnoT es striqoni (nax.8-a).

nax.8-a. wasaSlelad momzadebuli striqoni

amjerad unda daprogramirdes Delete Rilaki. kodis teqsti mocemulia me-5

listingSi.

//-listingi_5 ---Delete --------
private void btnDelete_Click(object sender, RoutedEventArgs e)
{

if (listView1.SelectedItems.Count > 0)
{

DataRowView drv = (DataRowView)listView1.SelectedItem;
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string id = drv.Row[0].ToString();
SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial

Catalog=MultiModalTrasport;Integrated Security=True");
con.Open();
SqlCommand comm = new SqlCommand("delete from Client where

ClientID=@ClientID", con);
comm.Parameters.AddWithValue("@ClientID", id);
comm.ExecuteNonQuery();
ShowData();

}
}

axali monacemebis Setanis dros Add Rilakis amoqmedebis Semdeg Tu teqstboqsebSi

darCa ukve Setanili monacemebi, maSin isini unda gasufTavdes, gamzaddes axali

monacemebis Sesatanad. amis funqcias asrulebs Clear Rilaki, romlis kodis teqsti

mocemulia me- listingSi.
//-- listingi_6 --- Clear -------
private void btnClear_Click(object sender, RoutedEventArgs e)

{
textBox1.Text = "";
textBox2.Text = "";
textBox3.Text = "";

}
3. daskvna

mcire da saSualo biznesis obieqtebisaTvis, romlis erT-erTi aqtualuri da

mzardi moTxovnilebis magaliTia tvirTebis multimodaluri gadazidvebis firmebi,

aucilebelia marTvis sainformacio sisetmis monacemTa bazebis agebis da misi

administrirebis funqciebis avtomatizacia. aseTi amocanis efeqturi gadawyveta

SesaZlebelia daproeqtebis CASE- da daprogramebis hibriduli teqnologiebiT. kerZod,

SemuSavebulia multimodaluri gadazidvebis (gemi, rkinigza, avto- da sahaero

transporti) saproblemo sferos konceptualuri sqemeaTa daproeqtebis obieqt-roluri

da arsTa damokidebulebis modelbis (ORM/ERM) gamoyeneba, misi realizacia ki - Ms
SQL Server paketiT. servis-orientirebuli sistemebis asagebad aseTi obieqtebisaTvis

mizanSewonilia hibriduli daprogramebis teqnologiebis gamoyeneba.
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CONSTRUCTION OF MULTIMODAL FREIGHT FORWARDING MIS USING
CASE DESIGN AND HYBRID PROGRAMMING TECHNOLOGIES

Gogichaishvili Giorgi, Surguladze Giorgi, Topuria Nino,
Petriashvili Lily, Surguladze Gia
Georgian Technical University

Summary
The present article discusses database design for Multimodal Freight Forwarding MIS

system, development of software and user interfaces using CASE design and hybrid programming
technologies. In particular, the article proposes conceptual schemes for multimodal freight
forwarding (ship, rail, motor and air transport modes) problem areas with tables of Customer
(owner of cargo), cargo (transportation object) and supplier – freight forwarder, with Object-Role
and Entity Relationship modeling (ORM/ERM) instruments, developed using Ms SQL Server
package. The article also discusses realization of interface for functional problem of database
administrator within environment of hybrid programming (WPF, C#, XAML).

ПОСРОЕНИЕ АСУ МУЛЬТИМОДАЛЬНЫМИ ПЕРЕВОЗКАМИ ГРУЗОВ НА ОСНОВЕ
ТЕХНОЛОГИЙ CASE ПРОЕКТИРОВАНИЯ И ГИБРИДНОГО ПРОГРАММИРОВАНИЯ

Гогичаишвили Георгий, Сургудадзе Георгий, Топурия Нино,
Петриашвили Лили, Сургудадзе Гия
Грузинский Технический Университет

Резюме
Рассматриваются вопросы проектирования и программной реализации баз данных,

построения интерфейсов пользователя АСУ  мультимодальными перевозками грузов на
основе технологий CASE проектирования и гибридного программирования. В частности,
предлагаются концептуальные схемы (таблицы клиентов, грузов, поставщиков) проблемной
области мультимодальной перевозки грузов (морской, железнодорожный, автомобильный и
воздушный виды транспорта) с помощью инструментов Объектно-ролевого и Сущности-
связи моделирования (ORM/ERM) в среде Visual Studio.Net и базы данных Ms SQL Server.
Построен интерфейс функций системы ведения БД в интегрированной среде
программирования (WPF, C#, XAML).

https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-201-41696-4
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multimodaluri gadazidvebis biznesprocesebis marTvis

sistemis infrastruqtura da misi imitaciuri modeli

giorgi surgulaZe

saqarTvelos teqnikuri universiteti

reziume

ganixileba tvirTebis multimodaluri gadazidvebis biznesprocesebis menejmentis

problemebi da amocanebi. aRniSnuli sferos ganviTarebis saerTaSoriso mdgomareoba da

saqarTveloSi misi gamoyenebis gafarToebis tendenciebi. SemoTavazebulia multimodaluri

gadazidvebis saxeebis analizi, yuradReba gamaxvilebulia eqspeditoruli samsaxuris

biznesprocesebis modelirebisa da avtomatizaciis srulyofis sakiTxebze Tanamedrove

kompiuteruli teqnologiebis safuZvelze. agebulia multimodaluri gadazidvebis BPMN
diagrama procesorientirebuli midgomis safuZvelze. daproeqtebulia saproblemo sferos

marTvis sainformacio sistemis struqtura monacemTa bazis, monitoringis da

gadawyvetyilebis miRebis blokebis erTobliobiT. tvirTis transportirebis dinamikuri

procesebis kvlevisa da optimizaciis mizniT SemoTavazebulia imitaciuri modelis ageba

petris feradi qselis grafo-analizuri instrumentis gamoyenebiT.

sakvanZo sityvebi: transportis menejmenti. logistika. multimodaluri gadazidva.

biznesprocesebis modelireba. BPMN. konceptualuri ER modeli. imitaciuri modeli. petris

qseli. CPN.

1. Sesavali: tvirTebis multimodaluri gadazidva

(saproblemo sferos mimoxilva)

multimodaluri gadazidva gulisxmobs ori an meti transportis saxeobis gamoyenebas

erTiani gadazidvis procesSi [1,2]. gamomdinare iqidan, rom aRniSnuli tipis gadazidvaSi

monawileobs ramdenime saxeobis transporti, masSi aucileblad gavlenas iqoniebs TiToeuli

saxeobis, rogorc dadebiTi, iseve uaryofiTi Tvisebebi. ar unda CavTvaloT, rom radgan

gadazidva multimodaluria, igi raimenairad amcirebs im riskebs, romlebic integrirebulia

TiToeuli, calkeuli saxeobis transportis gamoyenebaSi.

tvirTebis gadamzidav organizaciebs eqspeditorebs uwodeben. aseTi tipis kompaniebis

ZiriTad saqmianobas tvirTebis eqspedireba warmoadgens. sayovelTaod miCneulia, rom

saeqspeditoro sfero msoflioSi masStabiT xasiaTdeba rogorc maRalfragmentirebuli,

mravali monawiliTa da maT Soris sxvadasxva saxis urTierTqmedebebiT [3].

eqspeditori kompaniebis saqmianobis umetesi nawili sruldeba qaRaldze, vinaidan

saoperacio saqmianobaSi gamoiyeneba didi raodenobiT saerTaSoriso Tu adgilobrivi

dokumentacia, rac SeuZlebels xdis aRniSnuli tipis saqmianobis gverdis avlas.

eqspeditorul saqmianobas  axasiaTebs agreTve mravali operaciuli proceduris

Sesruleba, rasac xSirad saWiroze meti dro miaqvs, isev da isev gamomdinare iqidan, rom

masSi figurirebs didi raodenobiT dokumentebTan dakavSirebuli saqmianoba.

rac Seexeba espeditoris saqmianobas gare organizaciebTan (magaliTad,  mwarmoeblebi,

mimwodeblebi, damkveTebi, distributori Tu sxva), arc aq aris saqme saxarbielod, radgan
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ara marto saqarTveloSi, aramed bevr sxva, ganviTarebul qveyanaSic ki situacia sakmaod

mZimea im TvalsazrisiT, rom dRemde ar eTmoba saTanado yuradReba imas, rom eqspeditorebsa

da sxva kompaniebs Soris xorcieldebodes Seuferxebeli da saimedo eleqtronuli saxiT

informaciis mimocvla.

aRniSnuli viTarebaa swored mizezi imisa, rom operaciul saqmianobaSi xSiria

araefeqturi gadawyvetilebebi, rac proaqtiuli da informaciaze dayrdnobiT

gadawyvetilebaTa miRebis sferoSi damabrkolebel faqtorad gvevlineba.

transportirebis saxeobebi (saxmeleTo, sazRvao, sahaero) erTmaneTisgan gansxvavdeba

rogorc teqnikuri, aseve ekonomikuri TvalsazrisiT. amasTanave, vinaidan ar arsebobs

idealuri transportis saxeoba, saerTaSoriso gadazidvebis sferoSi xSirad Cndeba kiTxvebi

imis Sesaxeb, Tu transportirebis romeli saxeobis, an saxeobaTa kombinaciis gamoyeneba aris

mizanSewonili konkretuli gadazidvis pirobebSi. aRniSnulTan dakavSirebiT,

gadawyvetilebebis miRebisas moqmedebs mravali faqtori, romlebic exmareba menejers miiRos

optimaluri gadawyvetileba, aseT faqtorebs Sorisaa:

• gadazidvis Rirebuleba;

• tvirTis Rirebuleba;

• gadazidvis dro;

• gadazidvebis saimedooba

• gadazidvis regularuli xasiaTi

• mocemuli transportis saxeobis teritorialuri xelmisawvdomoba, da a.S.

gadazidvis ganxorcielebisas, transportis saxeobis Sefaseba zogadad xorcieldeba

sferoSi eqspertuli codnisa da gamocdilebis gamoyenebis safuZvelze [4].

2. multimodaluri gadazidvebis momsaxurebis

saxeebis ganviTareba

rogorc cnobilia, tvirTebis multimodaluri gadazidvebis sferoSi ganixileba

momsaxurebis sami modeli [5]. esenia: `klienti-gadamzidavi”, `klienti-eqspeditori-gadamzi-
davi” da `klienti-mmgo-gadamzidavi” (mmgo – multimodaluri gadazidvebis operatori).

momsaxurebis saxeebis ganviTarebis istoriam garkveuli etapebi gaiara.

Tavidan produqciis mwarmoebeli kompaniebi tvirTis gadasazidad xelSekrulebas

aformebdnen uSualod gadamtanebTan (magaliTad, sazRvao xazebTan), ris Sedegadac

daaxloebiT 6 Tvis ganmavlobaSi iRebdnen erTsa da imave fass, romelic ar icvleboda.

amasTanave, iSviaTad Tu iqmneboda problema transportirebisaTvis gankuTvnil, Tavisufal

sivrcesTan dakavSirebiTac. Tumca, uSualod gadamtanebTan xelSekrulebebis gaformebiT arc

Tu saxarbielo Sedegebis miReba iyo savaraudo. amis mTavari mizezi iyo is, rom tarifebi,

romelTa Taobazec klientebi da gadamtanebi uSualod Tanxmdebodnen, ar warmoadgenda imis

garantias, rom tvirTi aucileblad moTavsdeboda gemze.

xomaldis Sevsebis SemTxvevaSi, masze dasatvirTi sivrcis mosapoveblad aucileblad

mouwevda klients damatebiTi Rirebulebis gadaxda. aseTive meqanizmiT xdeboda transportis

sxva saxis gadamtanebTan (saxmeleTo, sahaero) molaparakeba. sirTule mdgomareobda imaSi,
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rom aRniSnuli cvlilebebi imdenad swrafad xdeboda, rom Tu klients ramdenime gadamtanTan

aqvs urTierToba da ar miuwvdeba xeli sxva gadamtanebTan, maSin maT iZulebiT uwevdaT

mniSvnelovani damatebiTi xarjebis gaReba, radgan yvelasTvis xom arsebuli damkveTis

interesebis dacvaa prioritetuli.

meores mxriv, rodesac bazarze aRiniSneba fasebis klebis tendencia, Cndeba sivrce

konkurenciisTvis. zogadad bazars axasiaTebs vardnebi, fasebi ki, gansakuTrebiT importze

zustad 3-4 dReSi erTxel icvleba. aseTi maRal tempiT mimdinare viTarebaSi ubralod

gamoricxulia moxdes gadamtanebTan SeTanxmebebis ganaxleba. Sedegad, klientebs SeiZleba

mouwioT sabazro fasTan SedarebiT maRali fasebis gadaxda manam, sanam ar moxdeba axali

fasebis damtkiceba.

nebismier gadamtans aqvs specifiuri siWarbisa da deficitis sferoebi, romlebic

sagrZnoblad izrdeba arasezonur periodebSi. magaliTad, bazarze arsebuli 10 gadamtanidan

Tu klienti TanamSromlobs 2-3-Tan da maT saqarTvelos mimarTulebiT aqvT Semcirebuli

tvirTbrunva, isini klients miawvdian SedarebiT maRal fass. kidev 2 gadamtans, romlebTanac

klienti ar TanamSromlobs, SesaZlebelia hqondeT siWarbe, Tumca Sesabamisi SeRavaTiT

sargeblobas klienti ver SeZlebs, radgan maT mier damtkicebul fasebze klienetebs xeli

ar miuwvdebaT.

eqspeditorTan TanamSromlobis SemTxvevaSi (`klienti-eqspeditori-gadamzidavi”),

klienti-damkveTisTvis xelmisawvdomia yvela varianti, nebismier sezonSi. eqspeditorebs,

rogorc wesi, xelSekruleba aqvT gaformebuli 8-9 gemis xazTan, romlebsac isini mudmivad

didi moculobis tvirTebiT amarageben. amgvarad, eqspeditorTan TanamSromlobiT, klients

SeuZlia sistematurad miiRos ganaxlebuli, konkurentuli fasebi, ara mxolod 1-2

gadamtanisgan, aramed msloflios TiTqmis yvela gadamtanisgan, romlebic saerTaSoriso

vaWrobaSi arian CarTulni. agreTve, gamomdinare iqidan, rom klients ar gaaCnia

eqspeditorTan TanamSromlobis valdebuleba, SeuZlia nebismier dros damoukideblad

gadaamowmos sxvadasxva varianti.

kidev erTi mniSvnelovani momenti mdgomareobs imaSi, rom gadamtani TiTo savaWro

xazze axorcielebs magaliTad, kviraSi erTi gemis gamgzavrebas. Tu kompaniis tvirTbrunva

konkretuli datvirTvis adgilidan droebiT Semcirda, rogor SeZlebs klienti imuSaos

kviraSi erTi gamgzavrebis imedad? am SemTxvevaSi, eqspeditors SeuZlia SesTavazos erT

savaWro xazze 6-7 gemis mimosvlis ganrigi.

saWiroa aRiniSnos (klientebis samaxsovrod), rom eqspeditorebi ar aweseben tarifebs,

konkurencia maT Soris kidev ufro metad gajerebulia vidre gadamtanebs Soris. garda

konkurentuli fasis SeTavazebisa, eqspeditorebi damkveTisTvis qmnian faseulobas. amitomac

isini mniSvnelovan investiciebs akeTeben informaciuli teqonologiebisa Tu telekomuni-
kaciebis sistemebSi, msoflio masStabiT axdenen TanamSromlebis swavlebas klientTa

momsaxurebis dargSi.

momsaxurebis `klienti-mmgo-gadamzidavi” SemTxvevaSi, multimodaluri gadazidvebis

operatori ganixileba rogorc xelSekrulebis Semsrulebeli - gadamzidavi. igi aformebs
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kontraqtebs faqtobriv gadamzidavebTan da axorcielebs maTTan angariSsworebas Sesrule-
buli samuSaos Sesabamisad [5]. mmgo pasuxismgebelia klientTan tvirTis daculobaze

gadazidvis mTeli procesis manZilze. amiT mmgo radikalurad gansxvavdeba eqspeditorisgan,

romelic mxolod organizebas ukeTebs gadazidvebs, moqmedebs klientis saxeliT, misi

davalebiT da xarjiT, pasuxs agebs tvirTis gafuWebaze an dakargvaze mxolod im

SemTxvevaSi, Tu es misi braliT moxda.

rogor kargadac ar unda iyos organizebuli multimodaluri gadazidvebis mTliani

procesi, mainc arsebobs garkveuli riski, rogorc SemTxveviTi procesi, imisa, rom adgili

hqondes gadazidvis kontraqtiT gaTvaliswinebuli valdebulebebis darRvevas.

riskebi SeiZleba iyos gamowveuli bunebriv-ekologiuri (stiqiuri ubedureba,

ekologiuri da biologiuri zemoqmebea, cudi amindi), teqnikuri (meqanikuri zemoqmedeba

tvirTze, satransporto gzebis mdgomareoba, transportis an sxva teqnikuri saSualebebis

dazianeba, kompiuteruli sistemis an sakomunikacio qselis mtyuneba, xanZari transportze an
sawyobSi), politikuri (sazRvris Caketva, saomari moqmedebebi, masobrivi areuloba,

samarTlebrivi SezRudvebi), komerciuli (moTxovnilebis arastabiluroba, fasebis Semcireba

konkurentebis mier, momsaxurebis fasebis cvlileba kontraqtis gaformebis Semdeg,

konfliqti klientTan an gadamzidavebTan, gadazidvis xelSekrulebis pirobebis

Seusrulebloba), finansuri (savaluto, sakredito an infalciis riskebi) da socilauri

(qurdoba, dawva an sxva borotmoqmedeba, konfliqti TanamSromlebs Soris, gaficvis

safrTxe) faqtorebiT [5]. riskebis marTva calke Temaa da aq mas detalurad ar SevexebiT.

mxolod SeiZleba aRvniSnoT, rom, magaliTad, multigadazidvebis operatoris ZiriTadi

riskia xelSekrulebis valdebulebebis arSesruleba, dakavSirebuli tvirTis usafrTxoe-
basTan an tvirTis adgilze mitanis drois darRvevasTan. operatos ufleba aqvs Secvalos

dagegmili marSruti, transportis saxe da Semadgenloba da a.S. raTa miaRwios kontraqtiT

gaTvaliswinebuli pirobebis Sesrulebas. xSirad gamoiyeneba specialuri dazRvevis

meqanizmebic riskebis saxeebis mixedviT.

3. satransporto gadazidvebis biznesprocesebis

modelireba

ganvixiloT logistikuri menejmentis amocana tvirTebis gadazidvis firmis magaliTze

[6,7]. kerZod produqciis (tvirTebis) gadazidvis biznesprocesebis organizaciis

(operatiuli marTvis procesebis) modelirebis sakiTxi Bizagi instrumentiT. biznesprocesis

Sinaarsi aseTia:

„procesSi monawileobs sami ZiriTadi roli: damkveTi, eqspeditori da transportiori.

damkveTi ukavSirdeba eqspeditors (el-fosta, telefoni, faqsi, viziti) da aTavsebs

moTxovnas gadazidvis pirobebis miwodebaze. imisaTvis, rom eqspeditorma miRebuli moTxovna

daamuSaos, damkveTma unda miawodos tvirTis Sesaxeb ZiriTadi detalebi: tvirTis saxeoba,
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datvirTvis misamarTi, mitanis misamarTi, SefuTvis saxeoba, tvirTis raodenoba, Sesabamisi

wonebi da moculobebi, sasurveli vadebi da sxva (saWiroebisamebr, gadazidvis specifikidan

gamomdinare);

eqspeditori amowmebs Tu aqvs ukve damuSavebuli (arsebuli fasebis bazaSi Tu iZebneba)

yvela saWiro fasi. Tu aqvs, maSin igi amzadebs kotirebis fails (Quotation) da ugzavnis
pasuxs el-fostiT damkveTs. Sesabamisad damkveTi ganixilavs winadadebas da gascems dadebiT

an uaryofiT pasuxs. eqspeditors Tu ar aqvs mzad fasebi, igi ukavSirdeba transportiorebs

da/an agentebs (Carrier/Agent) da azustebs fasebs.
transportiori/agenti amzadebs da ugzavnis kotirebas eqspeditors.

eqspeditori miRebul fasebs amuSavebs da ugzavnis el-fostiT kotirebis fails

damkveTs. mas Semdeg, rac damkveTi dadebiT pasuxs gascems eqspeditors, xdeba SekveTis

gaformeba (gadazidvis inicirebis safuZveli SeiZleba gaxdes ubralo mimowera el-fostaze,

gadazidvis dakveTis orderis gaformebis gareSec). eqspeditori aTavsebs dakveTas da

uTanxmdeba gadazidvis pirobebze transportiors/agents, romelic Tavis mxriv satransporto

dokumentacias aTanxmebs eqspeditorTan, romelsac Semdgom ugzavnis (B/L, CMR, AWB,
RWBBTu sxva). roca tvirTi miuaxlovdeba daniSnulebis adgils, transportiori/agenti

ugzavnis eqspeditors Setyobinebas tvirTis Camosvlis TariRis miTiTebiT, raTa man

droulad moaxdinos damkveTis gafrTxileba. eqspeditori ugzavnis damkveTs tvirTis

savaraudo Camosvlis Setyobinebas, TariRis miTiTebiT. eqspeditori amzadebs da ugzavnis

damkveTs gadazidvis angariSs (invoiss). damkveTi iRebs Setyobinebas da ukavSirdeba

eqspeditors, raTa gamoarTvas tvirTis originali dokumentebi (komerciuli invoisi,

satransporto dokumentacia, warmomavlobis sertifikati da sxva). eqspeditoris finansuri

departamenti ganixilavs invoiss, axdens angariSsworebis procesis midevnebas da Tanxis

miRebis Semdeg amowmebs mis siswores. Semdeg ki axdens transportiorebTan da agentebTan

angariSsworebas“.

1-el naxazze mocemulia tvirTebis gadazidvis operatiuli marTvis Cven mier teqstu-

rad aRwerili biznes¬procesis BPMN modeli. gamoyenebul iqna Bizagi Process modeler
instrumenti [5,6].

es instrumenti saSualebas gvaZlevs simulaciis modulis gamoyenebiT movaxdinoT

kompaniaSi arsebuli resursebis maqsimalurad efeqturi gamoyeneba.

amgvarad, sawarmoo resursebis menejmentis biznesprocesebis aRweris mizniT Bizagi
Process Modeler grafo-analizuri instrumenis gamoyeneba efeqturad axorcielebs

marketinguli dagegmvis da ERP sistemis danergvis biznesprocesebis modelirebas.

produqciis importiori da tvirTebis gadazidvis firmebis biznesprocesebis

modelireba BPMN standartebis safuZvelze saSualebas iZleva agebul iqnas operatiuli

marTvis procesebis imitaciuri modelebi da Catardes eqsperimentebi gadawyvetilebis

miRebis procesis Semdgomi srulyofis mizniT.B
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nax.1. tvirTebis gadazidvis procesis BPMN diagrama
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3. multimodaluri gadazidvebis marTvis sainformacio sistemis

agebis koncefcia da misi realizaciis mxardamWeri infrastruqtura

multimodaluri transportirebis saproblemo sferos obieqt-orientirebuli anali-
zisa da daproeqtebis teqnologiebis gamoyenebis safuZvelze Catarda marTvis sainformacio

sistemis agebis koncefciis SemuSaveba. rogorc eqspeditor-menejeris funqciuri amocanebis

formalizaciam da biznesprocesebis modelirebam gviCvena, tvirTebis gadazidvis aseTi

kompleqsuri, saerTaSoriso kanonmdeblobaze dafuZnebuli sistema aris sakmaod rTuli da

didi sistema, romlisTvisac damaxasiaTebelia, erTi mxriv, aRniSnuli procesebis

realizaciisaTvis mravalferovani teqnikur-teqnologiuri resursebis infrastruqturis

arseboba da, meore mxriv, organizaciuli, samarTlebrivi, finansuri da sakadro uzrunvel-
yofaTa mxardaWera.

Tanamedrove sakomunikacio teqnikisa da informaciuli teqnologiebis bazaze sul

ufro viTardeba da ixveweba aseTi didi masStabebis mqone transportirebis usafrTxo

mxardamWeri sistemebis Seqmna. me-2 naxazze naCvenebia multimodaluri gadazidvebis

biznesprocesebis menejmentis avtomatizebuli sistemis savaraudo infrastruqtura.

nax.2. multimodaluri gadazidvebis biznesprocesebis marTvis avtomatizebuli

sistemis infrastruqturis sqema

GPS - globaluri adgilmdebareobis ganmsazRvreli sistema,

DGPS - diferencirebuli globaluri adgilmdebareobis ganmsazRvreli sistema,

GSM - globaluri sistema mobiluri komunikaciisTvis
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4. multimodaluri gadazidvebis informaciuli resursebi:

obieqtebi, Tvisebebi da konceptualuri modeli

multimodaluri gadazidvebis etapebis Sesrulebisas yuradReba eqceva TiToeuli saxis

satransporto saSualebebs. magaliTad, sazRvao portis dinamikur obieqtebs miekuTvneba

gemebi (samgzavro,  satvirTo da Sereuli), vagonebi (daxuruli, Ria, specialuri),

amwekranebi (saporto, xidkabeluri, muxluxa, saavtomobilo, sarkinigzo), gadasatvirTi

manqanebi (saavtomobilo, eleqtruli da sxv.), tvirTebi (nayari, sacalo, mSrali, Txevadi da

sxv.), muSa brigadebi  da sxva.

aRniSnuli obieqtebi zemoqmedebs gadazidvis procesze da Sesabamisad, dagegmvisa Tu

ganxorcielebis etapze saWiroa maTi gaTvaliswineba. transportirebis jaWvSi obieqtis

porti arasworma dagegmvam an ganxorcielebam SesaZloa gamoiwvios tvirTis Seyovneba,

jarima, romelic pirdapir zians ayenebs gadazidvis procesis efeqturobas.

Sesabamisad, momavali kompiuteruli mxardamWeri sistema unda daexmaros

transportirebis organizators swored iseTi amocanebis gadaWraSi, rogorebicaa:

 gemebisa da sarkinigzo vagonebis mocdenis drois maqsimaluri Semcireba;

 datvirTva-daclis meqanizmebis maqsimaluri gamoyeneba (amwekranebi, specmaqanebi da sxv.);

 portis satranzito drois maqsimalurad efeqturad marTva.

zogadad ki tvirTis, rac SeiZleba swrafad da iafad miwodeba gadazidvis jaWviT

gaTvaliswinebuli momdevno satransporto saSualebisTvis.

qvemoT mocemuli gvaqvs multimodaluri gadazidvebis procesis infrastruqturis

ZiriTadi obieqtebis da maTi Tvisebebis (atributebis) semantikuri aRwera, rac momavalSi

gamoyenebul iqneba avtomatizebuli sistemis monacemTa bazebis asagebad.

klienti - identifikatori, dasaxeleba/vinaoba, iuridiuli/fizikuri piri, misamarTi,

telefoni, el_misamarTi da sxva;

tvirTi: identifikatori, tipi, mdgomareoba, SefuTvis tipi, erTeulis zomebi (sigrZe,

sigane, simaRle), erTeulis moculoba, jamuri moculoba, erTeulis wona, erTeulis

raodenoba, jamuri wona, usafrTxooba, sabaJo kodi, gamgzavni, mimRebi, gadazidvis

xelSekrulebis identifikatori da sxva;

mimwodebeli - identifikatori, dasaxeleba, iuridiuli/fizikuri piri, misamarTi,

telefoni, el_misamarTi, faqsi, transportis saxe da sxva;

gemi: identifikatori, tipi, kraniT/ukrano, mdgomareoba, sasawyobo limiti,

tvirTamweoba, tvirTmoculoba, adgilmdebareoba, mimwodeblis identifikatori da sxva;

TviTmfrinavi: identifikatori, tipi, mdgomareoba, tvirTmoculoba, gadasazidi

erTeulis dasaSvebi zomebi (sigrZe, sigane, simaRle), mimwodeblis identifikatori,

adgilmdebareoba da sxva;

avtotransporti: identifikatori, tipi, mdgomareoba, tvirTmoculoba, gadasazidi

erTeulis dasaSvebi zomebi (sigrZe, sigane, simaRle), gadasazidi erTeulis dasaSvebi wona,

maqsimaluri datvirTva, adgilmdebareoba, mimwodeblis identifikatori, da sxva;
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sarkinigzo satvirTo vagoni: identifikatori, tipi, tvirTamweoba, moculoba,

dasaSvebi datvirTva, adgilmdebareoba, mimwodeblis identifikatori, mdgomareoba da sxva;

sawyobi: identifikatori, saxe, farTobi, sarTuli, dakavebulobis procenti, dasaSvebi

datvirTva, adgilmdebareoba, misamarTi, mikuTvneba raionze da sxva;

gadazidvis xelSekruleba klientTan: identifikatori, sawyisi mdebareoba, TariRi_1,

saboloo mdebareoba, TariRi_2, gadazidvis Rirebuleba, gadaxdili Tanxa, gadaxdis_TariRi,

mdgomareoba da sxa;

gadazidvis xelSekruleba transportis mimwodebelTan: identifikatori, tvir-
Tis_identifikatori, mimwodeblis_identifikatori, tvirTis sawyisi mdebareoba, TariRi_1,

tvirTis mitanis misamarTi, TariRi_2, gadazidvis Rirebuleba, gadaxdili Tanxa,

gadaxdis_TariRi, mdgomareoba da sxa;

gadazidvis marSruti - identifikatori, sawyisi pozicia (qalaqi/qveyana), gasvlis

punqti/lokacia, tranzituli daniSnuleb(eb)is adgili, saboloo_pozicia (qalaqi/qveyana),

Sesvlis punqti/lokacia, manZili, tranzitis dro (gegm.), tranzitis dro (faqt.) da sxva;

gadazidvis piroba: identifikatori, piroba datvirTvis adgilas, piroba daniSnulebis

adgilas (saerTaSoriso gadazidvis pirobebi - INCOTERMS).
da a.S. SesaZlebelia obieqtebis damateba da Tvisebebis gafarToeba konkretuli

funqciuri amocanebis damatebis SemTxvevaSi.

aRniSnuli obieqtebis da maTi Tvisebebis safuZvelze agebulia multimodaluri

gadazidvebis saproblemo sferos konceptualuri modelebi da realuri monacemTa baza,

agreTve momxmareblis interfeisi monacemTa bazasTan samuSaod da misi ganaxlebis mizniT [8].

me-3 da me-4 naxazebze warmodgenilia tvirTis multimodaluri gadazidvis

avtomatizebuli sistemis monacemTa bazis ramdenime relaciuri cxrilis struqtura da

mTliani konceptualuri sqema (ER-modeli), agebuli monacemTa bazebis marTvis sistemis Ms
SQL Server 2012 R2 gamoyenebiT.

nax.3. Object Explorer-is fragmenti SQL Server 2012 R2 garemoSi
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nax.4. ER-sqemis fragmenti SQL Server 2012 R2 garemoSi

5. satransporto gadazidvebis dinamikuri procesebis kvleva

petris feradi qselis gamoyenebiT

multimodaluri gadazidvebis procesi, romlis ZiriTadi mizani tvirTebis

transportirebaa mimwodeblidan damkveTamde, aris  momsaxurebis ganawilebuli sistema.

martivad rom warmovidginoT, mimwodebeli (Supplier_ID) agzavnis tvirTs (Freight_ID) damkveTis
(Customer_ID) misamarTze (Customer_Address).

tvirTebis, informaciis da sapasuxo Setyobinebebis gadacema, monitoringi da analizi

mosaxerxebelia imitaciuri modelirebis instrumentebis gamoyenebiT, raTa gamokvleul iqnas

sistemis maxasiaTeblebi. am TvalsazrisiT Cven vapirebT naSromSi petris feradi qselebis

aparatis (CPN – Coloured Petri Nets) gamoyenebas [9,10].
petris qselebi (Petri Network) esaa sistemis statistikisa da dinamikis kvlevis

instrumenti, kerZod maTi yofaqcevis modelirebisa da analizisaTvis. petris qselebi

Tanamedrove sainformacio sistemebis modelirebisa da analizis erT-erTi umniSvnelovanesi

instrumentia, romelsac warmatebiT iyenebs msoflios mravali qveynis saswavlo da

komerciuli dawesebuleba [10].
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mravalricxovani mecnierul kvlevebis Sedegad Seiqmna petris qselebis sxvadasxva

klasebi, romlebsac erTmaneTTan mWidro kavSiri aqvs da mravali calkeuli tipis petris

qselebisagan Sedgeba, rac aqtualurs xdis petris qselebis standartizaciis procesis

amocanas [11]. gansakuTrebiT sayuradReboa petris qselebis gamoyeneba paraleluri procesebis

mqone rTul obieqtebSi, romlebSic procesebi mimdinareobs garkveul mizez-Sedegobrivi

kavSirebiT. petris ferad qselebSi kargadaa Serwymuli petris qselebisa da daprogramebis

Teoriebi (ierarqiuloba, moduluroba – didi sistemebis modelirebisTvis), rac mis did

praqtikul Rirebulebas ganapirobebs axal informaciul teqnologiaTa gamoyenebis mraval

sferoSi, gansakuTrebiT biznesis da marketingis menejmentis amocanebis gadasawyvetad [12].

 upiratesoba:

• SeiZleba warmodgenili iqnas, rogorc grafikuli, aseve analitikuri formiT;

• uzrunvelyofs avtomatizebuli analizis SesaZleblobas;

• aqvs sakuTari modelirebis ena (CPN_ML: www.smlnj.org), romelzec SesaZlebelia

axali funqciebis Seqmna;

• iZleva sistemis aRweris erTi detalizaciis donidan sxvaze gadasvlis saSualebas.

 nakli:

• instrumentis interfeisi rTulia da moiTxovs momxmareblisgan dros masSi

gasarkvevad;

• CPN-is ZiriTad birTvs ar aqvs modelirebadi sistemis droiTi maxasiaTeblebis agebis

da grafikuli gaformebis saSualeba, magram igi advilad iyenebs arsebul paketebs

(magalitad, or- da samganzomilebian grafikas).

me-5 naxazze naCvenebia CPN-instrumentis veb-gverdis fragmenti. igi ufaso produqtia

da bolo aTwleulSi maRali sixSiriT gamoiyeneba aSS, CineTis da evropis qveynebSi [12].

nax.5. CPN-instrumentis veb-gverdi

me-6 naxazze mocemuli gvaqvs CPN instrumentis samuSao garemo (a) da misi imitaciuri

modelirebis (simulaciis) instrumenti (b). aq naCvenebia poziciebisa da gadasasvlelebis

agebis procedurebi.

me-7 naxazze sailustraciod warmodgenili gvaqvs „damkveTebze produqciis miwodebis“

konkretuli magaliTi.
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nax.6. CPN-is samuSao garemo

nax.7. CPN-qseli (sawyisi mdgomareoba)
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magaliTad, pozicia „mza-produqcia“ INTxDATA tipisaa, romelic winaswar-

gansazRvruli INT da DATA tipebis dekartuli namravliT warmoiqmneba. petris feradi

qseli Seicavs „ferad“ markerebs, romlebic konkretuli tipis SesaZlo mniSvnelobaTa

simravle an multisimravlea.

sainicializacio markireba aseTia:

{1`(1,”Prod1“), 1`(2,  "Prod2“), 1`(3, "Prod3“), 1`(4, "Prod4“), ... ,

1`(7, "Prod7"), 1`(8, "######## “) }.

aq bolo, me-8 elementi Seesabameba dasasrulis identifikacias - Stop.
sayuradReboa „1“-iani yoveli elementis dasawyisSi (mas koeficienti ewodeba), romelic

miuTiTebs, rom poziciaSia araumetes 1 cali mocemuli feris monacemi (anu arsebobs

mxolod erTi produqti  nomriT „Prod1“, romlis feria - rigiTi nomeria 1).  gamoyene-
bulia 1-:-7 feri, anu 7 sxvadasxva produqtia. am SemTxvevaSi gvaqvs monacemTa elementebis

simravle.

Tu win mdgomi „1“-anis nacvlad iqneboda „50“, es niSnavs, rom `Prod1” produqti

igzavneba 50 cali (anu gvaqvs multisimravle).

simulaciis instrumentiT amuSavdeba petris qseli da markerebi (produqtebi) daiwyebs

moZraobas „mimwodeblidan - damkveTisaken“. me-7 naxazze Cans marjvena zeda kuTxeSi (pozicia:

`Migebuli produqcia”), rom pirveli produqti mivida damkveTTan.

damkveTi am dros ugzavnis mimwodebels Setyobinebas, rom es konkretuli produqti

(Prod_ID) miiRo. esaa Dasturis_gagzavnis gadasasvleli.

saboloo suraTi mocemulia me-8 naxazze.

nax.8. saboloo mdgomareoba (yvela produqti damkveTTanaa)
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Shemdegi_migeba – poziciis droiTi WdiT Cans, rom produqciis bolo partia miRebul

iqna 1791 driTi erTeulisas, xolo NextSend–is droiTi Wde gviCvenebs, rom bolo

Setyobineba produqciis miRebis Sesaxeb movida 1850 droiT erTeulSi.

droiTi Wdeebi poziciaze MzaProduqcia miuTiTebs produqciis partiebis (ganmeorebiTi)

gadacemis droebze. magaliTad, pirveli partia gadaica 336 droiTi erTeulisTvis, meore

465, mesame 831 da a.S.

Cveni droiTi CPN-modeliT SeiZleba gamovikvlioT marketinguli procesis

„produqciis_gadagzavnis“ Sesrulebis maxasiaTeblebi. magaliTad, produqciis partiebis

ganmeorebiTi gadacemis dayovnebis drois (wait) sxvadasxva mniSvnelobisaTvis. xanmokle

dayovneba zrdis Sanss ganmeorebiTi gadagzavnebis Tavidan asacileblad. igi aseve zrdis

Sanss, rom operacia Dasturis_migeba gadaidos, radgan procesi Prod.partiis_gacema
dakavebulia ganmeorebiTi gadagzavniT.

grZeli dayovneba niSnavs, rom saWiro iqneba didxans cda, sanam mimwodebeli

darwmundeba, rom produqti an dasturi iqna dakarguli. simulaciis procesSi, sxvadasxva

wait-mniSvnelobiT SeiZleba dadgindes optimaluri mniSvneloba ganmeorebiTi gadacemis

dayovnebisaTvis.

6. daskvna

tvirTebis multimodaluri gadazidvebis sfero progresulad viTardeba mTel

msoflioSi da misi efeqturi menejmentis ganxorcieleba didadaa damokidebuli Sesabamisi

biznesprocesebis avtomatizaciaze, rac udavod aqtualuri samecniero-praqtikuli

mimarTulebaa rogorc saerTaSoriso TvalsazrisiT, aseve konkretulad saqarTvelos

satransporto-satranzito derefnis gafarToebis mizniTac.

multimodaluri gadazidvebis marTvis biznesprocesebis avtomatizaciis mizniT

mniSvnelovania eqspeditoruli samsaxuris an operator-menejeris funqciebis procesorien-
tirebuli modelebis ageba iseTi instrumentis safuZvelze, rogoricaa biznes procesebis

modelirebis noitacia (BPMN).
tvirTebis multimodaluri gadazidvebis amocana mravalkriteriumiani optimizaciis

amocanaTa klass miekuTvneba, romelTa gadawyveta SesaZlebelia Sesabamisi derterministuli,

stoqastikuri an imitaciuri modelebis safuZvelze. winaswar unda moxdes saproblemo

sferos sistemuri, obieqt-orientirebuli analizis Catareba, aigos Sesabamisi marTvis

sainformacio sistemis infrastruqtura monacemTa bazebis, monitoringis da

gadawyvetyilebis miRebis blokebis erTobliobiT.

tvirTis transportirebis dinamikuri procesebis kvlevisa da optimizaciis mizniT

SesaZlebelia masobrivi momsaxurebis sistemebis Teoriis an petris feradi qselebis

grafebis gamoyeneba. am instrumentebis safuZvelze agebuli imitaciuri modelebi

SesaZleblobas iZleva gamokvleul iqnas winaswar multimodaluri gadazidvebis sxvadasxva

variantebi (marSrutebis TvalsazrisiT) sakontraqto xelSekrulebebis pirobebis

Sesrulebisa da sasurveli ekonomikuri efeqturobis gaTvaliswinebiT.
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ИНФРАСТРУКТУРА СИСТЕМЫ УПРАВЛЕНИЯ БИЗНЕСПРОЦЕССАМИ
МУЛЬТИМОДАЛЬНЫХ  ПЕРЕВОЗОК ГРУЗОВ И ЕЕ ИМИТАЦИОННАЯ МОДЕЛЬ

Сургуладзе Георгий

Грузинский Технический Университет

Резюме

Рассматриваются проблемы и задачи менеджмента бизнес-процессов мультимодальных
перевозок грузов, развитие международного состояния и тенденций расширения использования
этой деятельности в Грузии. Предлагатся анализ видов мультимодальных перевозок, акцент
делается на совершенствование бизнеспроцессов моделирования и автоматизации транспортно-
экспедиторской службы на основе современных компьютерных технологий. Построена BPMN



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(20), 2015

123

диаграмма для мультимодальной транспортировки грузов с применением процесс-
ориентированного подхода и инсрумента BizagiProcessModeler. Спроектирована структура
информационной системы управления проблемной областью на основе блоков компонент базы
данных, мониторинга и принятия решений. С целью оптимизации динамических процессов
перевозки грузов и их исследования предлагается построение имитационной модели на базе
графо-аналитического инструмента раскрашенных сетей Петри CPN.

INFRASTRUCTURE AND SIMULATION MODEL OF BUSINESS PROCESS
MANAGEMENT FOR MULTIMODAL FREIGHT FORWARDING

Surguladze Giorgi

Georgian Technical University

Summary

The present article discusses problems of managing business processes of multimodal freight
transportation. International level of development of the abovementioned field and broadening of its
use in Georgia. Article presents analysis of types of multimodal shipments with emphasis on modeling
and improving automation of business processes of a freight forwarding business based on modern
information technologies. BPMN diagram of freight forwarding has been developed based on process-
oriented approach. Structure of management information system of the problem area has been
designed with database, monitoring and decision making blocks. For the purpose of research to be
done on dynamic processes of cargo transportation developing a simulation model based on grapho-
analytical tool of Coloured Petri Nets (CPN) is proposed.

სტატია იბეჭდება შოთა რუსთაველის ეროვნული სამეცნიერო ფონდის

ფინანსური ხელშეწყობით (გრანტი N DO /26/4-142/14).

The Article is printed by Financial Support of Shota Rustaveli National Science
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sainformacio sistemebis daproeqtebis Tanamedrove

midgomebi da saSualebebi

ekaterine Turqia, megi giutaSvili, sofio stomadova, zurab kacitaZe

saqarTvelos teqnikuri universiteti

reziume

ganixileba rTuli sainformacio sistemebis daproeqtebisa da marTvis Tanamedrove

midgomebis mimoxilva. yuradReba maxvildeba sainformacio sistemebis saerTaSoriso

standartebis rekomendaciebis praqtikuli realizaciis xerxebze. ganxilulia

programuli, modeluri inJineriis teqnologiebisa da proces-orientirebuli midgomis

gamoyenebis aqtualoba. aRwerilia biznes-procesebis modelirebisa da CASE teqnologiis

is ZiriTadi principebi, rac produqtiulia memkvidreobiTi da kompleqsuri IT sistemebis

marTvisTvis. programuli sistemebis daproeqtebis, analizisa da mxardaWerisTvis

warmodgenilia biznes-wesebis, UML enis diagramebis, biznes-procesebis marTvis

modelebis integraciis xerxebi, scenaruli analizis mixedviT UML diagramebis

avtomatizebuli generirebis praqtikuli magaliTebi.

sakvanZo sityvebi: sainformacio sistemebi. CASE teqnologia. UML. biznesprocesi.

BPMN. modelebiT marTvadi arqiteqtura. memkvidreobiTi sistemebi.

1. Sesavali

sainformacio sistemebi biznesis marTvis teqnologiuri mxardaWeraa, risTvisac

Tvisebrivia cvlileba - modernizaciis, reinJinirebisa da ganviTarebis faqtorebidan

gamomdinare. am mxriv, sainformacio teqnologiebis (IT) cvlilebebis riskebis

minimizaciis, materialuri da droiTi resursebis dazogvis mizniT msxvil organizaciebSi

xSiria sainformacio sistemis Zveli komponentebis (monacemTa bazis elementebi,

programuli aplikaciebi, servisebi) xelSeuxeblobis principiT datoveba da axali

komponentebis damateba. aseTi midgoma, rac memkvidreobiTi (gamouyenebeli an moZvelebuli

meTodebi, procesebi, teqnologia, kompiuteruli sistemebi, aplikaciebi/programuli

sistemebi) sistemebis (Legacy system) problemebs miekuTvneba, ra Tqma unda, xdis

sainformacio sistemebs kompleqsurs da rTulad samarTavs.

faqtobrivad, memkvidreobiTi sistemebis arseboba, maTi reinJinireba da etapobrivi

modernizacia msxvil organizaciul struqturebSi gardauvalia. am SemTxvevaSi

aucilebelia, menejmentis mxridan yuradRebis gamaxvileba IT sistemebis komponentebis

maqsimalur optimizaciaze, TandarTuli dokumentirebiT. aRniSnuli problemebi,

nebismieri rTuli sainformacio sistemis erT-erTi mTavari maxasiaTebelia, razec didi

yuradRebaa mimarTuli ISACA, COBIT, ITIL, ITSM, ISO 27001 saerTaSoriso standartebis

mxridan [1].

kompleqsuri an memkvidreobiTi sistemebis arsebobis paralelurad gansakuTrebiT

mniSvnelovania IT sistemebis dokumentirebis problema. problema  unda gadaiWras iseTi

mxardamWeri avtomatizebuli sistememis arsebobiT, rac teqnikuri dokumentaciis

paralelurad formirebas ganaxorcielebs da dokumentirebul procesebs srulyofilad

aRwers. aseve, sayuradReboa teqnikuri dokumentaciis anu IT procesebisa da

procedurebis aRweris xarisxi, rac rekomendirebulia gamoisaxos formaluri da

standartizebuli grafikuli diagramebis saxiT.
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sainformacio sistemebis marTvisa da programuli produqtebis realizaciis moqnil

midgomad, dResdReobiT, prioritetulad iTvleba servis-orientirebuli arqiteqtura,

biznes-procesebis notaciisa (BPMN-Business Process Model and Notation) da biznes-

procesebis Sesrulebis enis (BPEL-Business Process Execution Language) bazisiT.

sainformacio sistemebisTvis, gansakuTrebiT „inhouse“ modulebSi (lokalurad,

adgilobrivad da calkeulad avtomatizebuli procesi) aqtualuria servis-

orientirebuli teqnologiis birTvis - veb-servisis gamoyeneba. Tumca, aRsaniSnavia, rom

srulad servis-orientirebuli arqiteqturis koncefciis danergva, biznes-procesebis

aRweris standartebisa da Tanamedrove programuli inJineriis teqnologiebis midgomebis

TvalsazrisiT (mag., CASE- UML, BPMN/BPEL, MDA), rac saerTaSoriso standartebiT

rekomendirebuli saukeTeso praqtikaa, saqarTvelos IT seqtorSi minimum sustia an ar

arsebobs. sainformacio sistemebis implementacia an modernizacia aucilebelia dafuZndes

modelze, Sedges detaluri proeqti da Sesabamisi teqnikuri dokumentacia.  aseTi

midgoma saSualebas iZleva erTis mxriv Camoyalibdes sainformacio sistemis sruli

aRwera da analizi, xolo meores mxriv Seiqmnas struqturizebuli Sablonuri

komponentebi, rac obieqtze, modelze, procesze da servisze orientirebuli

arqiteqturis farglebSi ganixileba.

2. ZiriTadi nawili

programuli sistemebis daproeqtebisa da implementaciis Tanamedrove koncefciebi

dResdReobiT mimarTulia mxvili kompaniebis programuli produqtebis realizaciisTvis

obieqt-orientirebuli, servis-orientirebuli da process-orientirebuli arqiteqturis

erToblivi gamoyenebis da maTi semantikuri integraciis xerxebis kvlevisken. semantikuri

integracia exeba monacemebis, biznes-procesebis, programuli kodisa da modulebis,

aplikaciebis, sxvadasxva tipis modelebis/diagramebis srul, Sinaarsobriv

urTierTtransformacias, migraciasa da Tavsebadobas.

am TvalsazrisiT, Tanamedrove sainformacio sistemebis mimarT Cndeba maqsimalurad

adaptirebisa da abstraqciis maRali doniT warmodgenis moTxovnebi. es yovelive

uzrunvelyofs sainformacio sistemebis da metwilad programuli sistemebis iseTi

arqiteqturis Seqmnas, sadac SesaZlebeli iqneba optimizaciis SesaZleblobis srulyofa -

erTxel Semqnili ganzogadebuli meta-procesiT ramdenime qmedebis marTva.

faqtobrivad, aseTi midgoma obieqt-orientirebuli daprogramebisa (klasebis saxiT)

da servis-orientirebuli (veb-servisis saxiT) arqiteqturis teqnologiebis bazisiT

ganviTarda proces-orientirebul daproeqtebaSi. proces-orientirebuli daproeqtebis

klass miekuTvneba Tanamedrove IT sferoSi popularuli rigi teqnologiebi, magaliTad,

samuSao procesis koordinaciis marTvis sistema (WokFlow Management System), dokument-

brunvis sistema (DocFlow Management System), monacemTa nakadebis modelireba (DataFlow
Modeling), modelebiT marTvadi arqiteqtura (Model Driven Architecture) da a.S.

rTuli da kompoziciuri sainformacio sistemebis moqnilad marTvis mTavar

atributad iTvleba adeqvaturi arqiteqturuli midgoma. proces-orientirebuli

arqiteqtura Sinaarsobrivad erTian aspeqtSi ganixilavs biznes-procesis Sesrulebis

modelsa da samuSao procesis koordinaciis marTvis sistemas. magaliTad, 1-el naxazze

naCvenebia sakredito procesis marTvis biznes-procesis diagramis fragmenti, romlis

samuSao procesis koordinaciis marTvis sistemaSi transformacia asaxulia me-2 naxazze.
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nax.1. sakredito procesis marTvis biznes-procesis diagramis fragmenti,

nax.2. sakredito procesis marTvis biznes-procesis transformacia

samuSao procesis koordinaciis marTvis sistemaSi
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praqtikuli TvalsazrisiT, OMG konsorciumi mravalaspeqturi modelirebis

standartad aRiarebs UML (Unified Modeling Language) enas, romelic axorcielebs veb–

servisebis modelirebisTvis, risTvisac aucilebelia procesebis prototipuli modelebis

arseboba, OMG konsorciumma ganaviTara biznes–procesebis modelirebis notacia da Ses-
rulebis ena, rogorc proces–orientirebuli koncefciis formalizebuli instrumenti.

praqtikuli gamocdilebiT, programuli produqtis damuSavebis dros UML/CASE
modelebidan kodis generaciis teqnika sustia, radgan am SemTxvevaSi iqmneba mxolod

programuli kodis karkasi - atributebisa da meTodebis mixedviT. es nawili, exmareba

mxolod Soft-is daproeqtebas. gamomdinare aqedan, OMG konsorciumma ganaviTara

modeluri inJineria, rac qmnis modelebis programul kodTan sinqronizacias. Sedegad,

moxerxebuli da sagrZnoblad moqnili gaxda pirdapiri da ukudaproeqtebis nawili, rac

testirebis, validaciis, simulaciis, cvlilebebis vizualuri analizis, versiebis

marTvis, avtomaturi dokumentirebis funqciebis marTvas uzrunvelyofs [3].

amdenad, programuli inJineriis TvalsazrisiT didi propagandaa modelebiT marTvadi

arqiteqturis danergva (MDA – Model Driven Architecture). rTuli sainformacio sistema

ganisazRvreba aplikaciebis, monacemTa bazis, modulebis da zogadad IT infrastruqturis

komponentebis simravlisgan, rac biznesis ganviTarebasTan erTad komponentebis

integraciasa da urTierTtrasformacias moiTxovs. am SemTxvevaSi MDA arqiteqtura

uzrunvelyofs servisebisa da funqciebis abstraqciis maRali doniT  warmodgenas anu

ganzogadoebuli formiT aRweras (servisebis universaloba), ris safuZvelzec advilad

xorcieldeba procesebis kompozicia an dekompozicia.

am TvalsazrisiT,  SemuSavda modelebis obieqtebis warmodgena abtraqciis maRali

doniT, rac metaobieqtis saxiT Camoyalibda. praqtikuli TvalsazrisiT metaobieqti

gamoisaxeba Zlieri tipis (power type) streotipis (ganzogadebuli biblioTeka)

gafarToebiT. magaliTad, klasis obieqtis metaobieqtia stereotipi – klasi. ufro

maRali abstraqciis doneze, klasis metaobieqtia geometriuli figura oTxkuTxedi, sami

danayofiT. amgvarma midgomam SesaZlebeli gaxada modelebis Sinaarsobrivi

transformaciac da safuZveli daudo modelebiT marTvadi arqiteqturis Seqmnas [4].

biznes-procesebis marTvis Tanamedrove midgomaa scenaruli analizi. scenaruli

analizis bazaze MDA koncefcia amartivebs sxvadasxva modelebis Semqna-integraciis da

teqnikuri dokumentis Sedgenis process. MDA koncefciis gamoyenebaSi mowinavea Sparx
System Enterprise Architect instrumentuli saSualeba, romelSic gaerTianebulia

programuli sistemebis mTeli sasicocxlo ciklis damuSavebis modelebi da teqnika.

magaliTad, Enterprise Architect sistemaSi UML precedentebis diagramis (Use Case)
agebisas, SesaZlebelia TiToeul precedentze scenaris Sedgena. paralelurad formirdeba

scenaris obieqtebis leqsikoni da obieqtis gamoyenebis SezRudvebi biznes-wesebis

(Business Rule)saxiT. amgvarad, erToblivad avtogeneraciiT miiReba struqturizebuli

diagramebi - Use Case, Business Rule, Activity, Sequence, TandarTuli terminologiis

repozitoriT. me-3 naxazze SemoTavazebulia sakredito oficris precedentis –

msesxebelze informaciis gadamowmebis scenaruli analizi da avomaturad dagenerirebuli

diagramebis fragmentebi.

aRwerili magaliTi, faqtobrivad, avtomatizebuli da optimizebuli daproeqtebis

sistemis TvalsaCinoebaa, rac modelebiT marTvadi arqiteqturis gamoyenebiT miiRweva.

modelebiT marTvadi arqiteqturis koncefciis mTavari arsia platforma damoukidebeli
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anu abstraqtuli modelisgan (Platform Independent Model - PIM) miRebul iqnas

konkretuli platformis modeli (Platform Specific Models - PSM), romlis generaciasac

axdens avtomaturad MDA transformatori. es gansakuTrebiT produqtiuli aris

ganawilebuli an ofSoruli IT menejmentis da kompoziciuri danarTebis arsebobis

pirobebSi. am SemTxvevaSi, modelebiT marTvadi arqiteqtura erTiani terminologiis,

erTiani xedvis da sxvadasxva platformis erTidaigive programuli modulebis

implementaciis erTian princips qmnis mTeli korporaciis decentralizebuli marTvis

masStabiT.

nax.3. sakredito oficris precedentis scenaruli

analizis fragmenti
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MDA-Ti iqmneba arqiteqtura, romelic aRwers biznesis sruli konteqstis
funqcionalur models da gamoyenebiTi sistemis qcevas, realizaciis teqnikur detalebze

damoukideblad. miRebuli modelis generireba SesaZlebelia sxvadasxva platformebze,

rac amavdroulad sistemebs Soris Tavsebadobisa da SedarebiTi  analizisa
ganxorcielebis saSualebas iZleva. sxva sityvebiT, rom vTqvaT MDA midgomiT,

nebismieri biznes-procesisTvis iqmneba ganzogadebuli metamodeli, romelic ar aris

damokidebuli konkretul programul teqnologiaze.

3. daskvna

gamomdinare iqidan, rom yovel teqnologias gaaCnia dadebiTi da uaryofiTi mxare,

cxadia arqiteqturisa da daproeqtebis romeli stilis gamoyenebaa saukeTeso
gadawyvetileba, es damokidebulia kompaniis IT strategiaze. programuli sistemebis

daproeqteba da mxardaWera programul-modeluri inJineriis gamoyenebiT qmnis sistemebis

moqnil analitikur sivrces, axdens sistemis komponentebis optimizaciis sakiTxebze
fokusirebas, sistemebis kompleqsurobisa da memkvidreobiTobis faqtorebis riskebis

Semcirebis mizniT.
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MODERN APPROUCHES AND PLANING TOOLS OF  INFORMATION SYSTEMS
Turkia Ekaterine, Giutashvili Megi, Stomadova Sofio, Katsitadze Zurab

Georgian Technical University
Summary

The article reviews development of complex information systems and modern approaches of
management of these systems. Attention is paid to methods of practical implementation of information
systems' international standards recommendations. Importance of program - modeling engineering
technology and process-oriented approach is reviewed. The article describes modeling of business processes
and main principles of CASE technology, which is productive for legacy and complex IT system
management. For development, analysis, and service of programming systems, UML language diagrams,
methods of business-process management modeling, automatic generation of UML diagrams based on
scenarios are presented in practical examples.

СОВРЕМЕННЫЕ ПОДХОДЫ И СРЕДСТВА  ПРОЕКТИРОВАНИЯ
ИНФОРМАЦИОННЫХ СИСТЕМ

Туркия Е., Гиуташвили М., Стомадова С., Кацитадзе З.
Грузинский технический университет

Резюме

Pассматриваются проектирование сложных информационных систем и современные подходы
управления. Внимание обращается на методы практической реализации рекомендаций международных
стандартов для информационных систем,  с точки зрения использования процесс-ориентированного
подхода и технологии разработки программного обеспечения. Описываются моделирование бизнес-
процессов и  те основные принципы технологии CASE, которые продуктивны для управления
наследственных и комплексных ИТ систем. Представлены  практические примеры генерации диаграмм
UML языка с программного кода бизнес-правил, диаграмм UML языка и  интеграции веб служб.
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erTgverdiani JAVASCRIPT - platformebis ANGULARJS da EMBERJS
ganxilva da Sedareba

giorgi kenWoSvili

saqarTvelos teqnikuri universiteti

reziume

ganixileba AngularJs da EmberJs SPA-platformebi. Catarebulia am ori platformis
SedarebiTi analizi da gamovlenilia TiToeulis upiratesobani da sirTuleebi

veb-aplikaciebis agebis procesSi. sailustracio magaliTis saxiT ganxorcielebulia martivi

SPA-aplikaciis implementacia orive platformis SemTxvevaSi – AngularJs-is da EmberJs-is
gamoyenebiT.

sakvanZo sityvebi: erTgverdiani aplikacia. SPA. AngularJS platforma. EmberJS
platforma. Txeli klienti. sqeli serveri.

1. Sesavali

erTgverdiani aplikacia (SPA – Single Page Application) veb-danarTia, romelic itvirTeba

erT gverdSi da momxmareblis urTierTqmedebebis sapasuxod, dinamikurad axdens veb-gverdis

ganaxlebas [1]. erTgverdiani aplikaciebis koncefciis SemuSavebamde, veb-aplikaciis logikis

kodireba sruldeboda mTlianad serverze, principiT – „thin-client, thick-server“.
erTgverdiani aplikaciebis SeqmnasTan erTad, am logikis didma nawilma gadainacvla

klientze da front-aplikaciebis developeri ukve kargad unda iyos gaTviTcnobierebuli da

flobdes sakmao gamocdilebas am ganxriT. metwilad, erTgverdiani aplikaciis platformebis

dizaini sruldeba MVC formatis mixedviT, an misi variaciiT. am variaciebs asaxeleben

formatebSi MV* platformebad.  SPA-aplikaciebTan muSaobas aiolebs dRes-dReobiT arsebuli

Ria kodis mqone (Open Source) JavaScript-platformebi, rogoricaa AngularJS da EmberJS [2,3].
naSromSi ganixileba AngularJs da EmberJs JavaScript platformebi da maTi Sedareba.

sailustracio TvalsazrisiT, ganxorcielebulia martivi SPA-aplikaciebis implementacia.

2. modelebi

modelebi – obieqtebia, romlebic warmoadgens aplikaciis mier gamoyenebad monacemebs.

yvela modelis kombinacia gansazRvravs aplikaciis mdgomareobas (state). AngularJs-is da
EmberJs-is msgavs erT-gverdian platformebs aqvs meTodebi – modelebTan urTierTqmedebis

da  marTvis mizniT.

2.1. modelebi AngularJs -Si

AngularJs-i modelebisTvis iyenebs gegmas „ol' javaskriptis obieqtebi“ (POJSOs).

var myModel = {id: 1, name: ’foo1’};

am modelis mdgomareobis (state) Secvla aseve Zalian martivia, radganac sintaqsi ar

gansxvavdeba POJSOs-is manipulirebisagan:

myModel.name = ‘myNewName’;

msgavsad amisa, state-ze wvdoma Zalze martivia:

myModel.name; // (evaluates to "myNewName")
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raSi mdgomareobs am simartivis saidumlo ? am modelebis gamoyenebis win isini unda

dayendes rogorc $scope cvladis Tviseba („Property”) kontrolerSi:

amisa:$scope.myModel = myModel;

Tumca Tavisi Sedegebi moyveba POJSOs-is gamoyenebas modelebis saxiT, rodesac igeba

monacemebi modelebsa da warmodgenebs (view-ebs) Soris. gamodis, rom saWiroa „cvlilebebis

Semowmeba“ („dirty checking“) - TiToeuli modelis aslis Senaxva winare mdgomareobaSi da

konkretul intervalze gansxvavebebis Semowmeba.

aRiSnuli dakavSirebulia mZime Tvisobriv gauaresebasTan, rodesac bevri modelia, an

rodesac modelebi Zalze kompleqsuri xdeba; msgavsi SezRudvebiT samuSaoebis Sesruleba

saWiroebs $scope, $watch, „cvlilebebis Semowmebis“ da  Sesrulebis ciklis („run loops“) Rrma
codnas. rogorc iTqva, „cvlilebebis Semowmeba“ sakmaod Rirebuli upiratesobaa umetes

SemTxvevebSi, radganac veb-aplikaciebis umetesobas ar gaaCnia bevri modeli, romlebzec

erTdroulad unda gamaxvildes yuradReba, an ar aqvs modelebi, romlebic sakmaod

kompleqsuria, imisaTvis, rom Tvisobrivi gauareseba gamoiwvios.

2.2. modelebi EmberJs -Si

EmberJs-Si, modelis gamomxatveli sintaqsis gamoyeneba ufro kompleqsuria vidre

AngularJs-Si, msgavsad POJSOs-sa ar SeiZleba iyos pirdapir gamoyenebuli, da amis magivrad

unda iyos Semoxveuli ("wrapped") EmberJs-is obieqtebis gamoyenebiT, Semdegis msgavsad:

var Foo = Ember.Object.extend();
var myModel = Foo.create({ id: 1, name: 'foo1' });

aq aRsaniSnavia is faqti, rom Tavdapirvelad ganisazRvreba klasi modelisTvis Foo, xolo

Semdeg iqmneba am klasis realizacia (instance), myModel. es sruledeba imisaTvis, rom

EmberJs-Si modelebi unda Seesabamebodes konkretul interfeiss, raTa SeZlos danarCen

freimvorkTan muSaoba. POJSOs-i ar uzurnvelyofs am interfeiss, aqedan gamomdinare unda

ganisazRvravT klasi am modelebisaTvis manam, sanam Sesruldeba realizacia. yvelaze

mniSvnelovani da am interfeisis xSirad gamoyenebadi nawilebia wvdomis da cvlilebis Tvisebebi:

myModel.set('name', 'newFooName'); cvlis modelis mdgomareobas.
myModel.get('name'); kiTxulobs modelis mdgomareobas.

zogadad SeiZleba daisvas kiTxva, rom Tu AngularJs-s SeuZlia gamoiyenos POJSOs-i
modelebisaTvis, ratom ar SeiZleba igive Seasrulos EmberJs-mas? amis erT-erTi mTavari
mizezia is, rom SeuZlebelia meTvalyuris („observers“) Seqmna Tvisebebis cvlilebisTvis

POJSOs-ze. amrigad, vreperis klasi gamoiyeneba Tvisebebis cvlilebis meTvalyureobisaTvis,

maSin rodesac .get() da .set() aris gamoZaxebuli.

SeiZleba iTqvas, rom vreperis obieqtebi wvdomebiT (EmberJs' midgoma) da „cvilebebis

Semowmeba“ (AngularJs' midgoma), aris ubralod erTi da igive problemis gadaWris sxvadasxva

gza, modelebze mdgomareobis (state) cvlilebis meTvalyureoba.
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3. warmodgena (View)

ra funqciuri datvirTva aqvs warmodgenas ? View-ebs orive SemTxvevaSi - AngularJs-is
da EmberJs-is dros iSviaTad exeba developeri. es imitom xdeba, rom maTSi aris `Siga

elementebi", romlebic zrunavs rTulad mosagvarebel sakiTxebze:

 wyveten rodis gamoitanon nimuSebi;

 ormxrivi gadabma (two way binding).

movlenis damuSaveba (event handling) / proqsireba(proxing) / bablingi (bubbling).
aRniSnuli sufTa haeris nakadiviTaa maTTvis, visac veb-aplikaciebi Seuqmnia BackboneJs-is

gamoyenebiT, es aris erT-erTi rutinuli saqme, romlis Sesruleba Tqven arasdros aRar

dagWirdebaT. Tumca, developerebma unda gamoiyenon viuebi, rodesac isini ufro rTuli donis

saqmes asruleben, magaliTad:

 mesame mxaris biblioTekasTan integraciis dros, romelic ar uzrunvelyofs

AngularJs an EmberJs vraperebas;
 raime specifiuris Sesruleba damuSavebis dasrulebisTanave.

sxvadasxva viuebs an klasebs Soris kodis gacvlisTvis „nazavebis“ (mixins) gamoyeneba
an memkvidreobiT miReba.

View-ebisTvis AngularJs-Si ar moiZebneba raime javaskripti. amis sanacvlod, ubralod

gamoiZaxeba ngView direqtiva nimuSSi. nebismieri Cveulebrivi View-is logika unda iyos

gamoyenebuli masze pasuxismegebel kontrolerSi.

EmberJs-Si SesaZlebelia View-s awyoba javaskriptSi. rogroc zemoT aRvniSneT, erTi

mizezi imisa, rom Cven amis Sesruleba movindomoT, aris mesame piris  biblioTekasTan integracia,

romelic ar aris aucilebeli rom Ember-ma gaigos.

varmyFooView = Ember.View.extend ({
didInsertElement: function(){

this._super.apply(this, arguments);
varsvg = this.$('svg').get()[0];
d3.select(svg); //do something with d3 and the <svg> element }

});
aq Cven ar gagviTvaliswinebia View-ebis didInsertElement funqcia, radganac xdeba maTi

gaSveba vius mier misi kontentis gamotanisas da elementis manipulaciis gaSveba masSi

realizaciis dros. amis sadme sxvagan Sesruleba ar iqneba Sedegiani, imitom rom d3-s ar esmis
Tu rodis (an ar unda) Seasrulos misi qmedebebi EmberJs viuSi, radganac is ver cnobs EmberJs.

4. kontrolerebi

kontrolerebi AngularJs-Si ar aris, mkacrad rom vTqvaT, kontrolerebi. faqtobrivad

isini ar irqmevs MVC platformis saxels. amis nacvlad isini MVW (modeli-viu-sxvaram)

freimvorkad isaxelebs Tavs. praqtikuli TvalsazrisiT, AngularJs-is kontrolerebi kontro-
lerebia. sintaqsi:

angular.module('application', []).controller('FooCtrl', function($scope){
$scope.someProperty = 'More exclamation marks';
$scope.someAction = function(){

$scope.someProperty += '!'; };
});
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$scope obieqti aris prototipulad memkvidreobiT miRebuli misi mSobeli $scope
obieqtisgan - am SemTxvevaSi mTavari gamoyenebis obieqti. es gaxda xelmisawvdomi AngularJs-is
damokidebulebis saineqcio platformiT. es TavisTavad momxiblavi Temaa da uTuod

gansaxilvelia, radganac warmoadgens programuli uzurnvelyofis mSvenier  sainJinro da

arqiteqturul magaliTs. misi gageba dakavSirebulia AngularJs-is codnis saTaveebTan.
ormxrivi gadabma (Two way binding) AngularJs-Si sintaqsi:

<divng-controller="FooCtrl">
<buttonng-click="someAction()">Press me</button>
<p>{{someProperty}}</p>
<inputtype="text"value="{{someProperty}}">
</div>

nimuSi ar aris sakmarisi. Tumca, is uzurnvelyofs erTi da imave Tvisebebis kontroleris

$scope -ze modifikaciis or gansxvavebul gzas da amrigad is emsaxureba ormxrivi gadabmis

mokle demonstrirebas. es aris ormxrivi gadabma qmedebaSi, pirveli TanmimdevrobiT - viudan

modelamde da meore TanmimdevrobiT - modelidan ukan viumde.
EmberJs-is kontrolerebi maTi wminda MVC mniSvnelobas adastureben. sintaqsi:

App.FooController = Ember.Controller.extend({
someProperty: 'More exclamation marks',
actions: {

someAction: function(){
this.set('someProperty', this.get('someProperty') + '!'); }

}
});

EmberJs-s qmedebaSi moyavs Tvisebebsa da qmedebebs Soris wminda gayofa kontroleris

SigniT - yvela qmedeba dajgufebulia erT heSSi.

aqve aRsaniSnavia sxva SemTxveva, AngularJs-isgan gansxvavebiT, EmberJs-i ganasxvaveben
kontrolerze Tvisebebis parameterebs da kontroleris mier utilizirebul modelebs.

modelebi tipurad iqmneba da gadaecema kontrolers Ember.Route obieqtis mier, romelsac Cven

SevexebiT marSrutizatoris ganxilvis dros. es imitom xdeba, rom warmodgenilia nebismieri

realizebuli kontroleris („controller instantiated“) mxolod erTi realizacia da, amrigad

misi mdgomareobis (state) gadatvirTva ar sruldeba yovel jerze. es SeiZleba damabnevelic iyos

EmberJs-Tan muSaobis pirvel etapze.

aseve aRsaniSnavia, rom Cven mogviwia am kontrolerisTvis FooController saxelis miniWeba.

AngularJs-Si, Cven gveZleoda kontrolerisTvis saxelebis miniWebis sruli Tavisufleba -
BarCtrl zustad iseve imuSavebda rogorc FooCtrl. Tumca, EmberJs-Si, Cven unda gamoviCinoT
sifrTxile kontrolerebisTvis saxelebis SerCevisas - da aseve sxva mravali saxis

obieqtebisTvis - saxelebi eniWeba dasaxelebis SerCevis zogadad miRebuli wesis dacviT.

ormxrivi gadabma (Two way binding) EmberJs-Si. sintaqsi:
<div>
<button{{action 'someAction'}}>Exclaim harder</button>
<p>{{someProperty}}</p>
{{inputtype="text' value=someProperty}}
</div>
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EmberJs-Si ormxrivi gadabma muSaobs zustad imavenairad, rogorc AngularJs-Si, amitom
Cven mxolod gansxvavebebs ganvixilavT.

<p> tagis kontenti ebmeba da misi qceva amarTlebs molodinebs. Tumca, elementebis

atributebi problematuri xasiaTisaa - Cven ar SegviZlia nebismieri modelis mniSvnelobis

gadabma DOM elementis atributebTan Cveulebrivi figuruli frCilebis sintaqsis

gamoyenebiT. amis mizezia is, rom EmberJs-i svavs <script> tagebs - erTs win da erTs Semdgom

- nimuSis TiToeul gadabmul seqciaSi; da sanam es kargad muSaobs elementebis gareT, aRniSnuli

saTanadod ar muSaobs atributebisTvis. amitom, Cven unda gamoviyenoT {{bind-attr}} „Handlebars
helper („saWis damxmare“). radganac es aris Cveulebrivad gamoyenebadi <input>tagebisTvis,
arsebobs {{input}} saWis damxmare romelic amas CvenTvis Seasrulebs.Sedegad, ormxrivi gadabmis

amuSaveba EmberJs-Si ufro rTuli SeiZleba aRmoCndes, radganac sintaqsis ufro didi

moculobaa Sesaswavli.

5. SPA - martivi aplikaciis implementacia AngularJs da
EmberJs platformebze

axali teqnologiebis SesaZleblobebi demonstrirebulia aplikaciaSi Todos (gegmebi),

romelic warmoadgens SPA-koncefciaze SemuSavebul veb-saits, AngularJs da EmberJs
flatformebze (nax.1). samomxmareblo interfeisSi interaqtiulobas uzrunvelyofs AngularJs
an EmberJs platforma, animaciebisa da transformaciebis efeqti miRweulia CSS3 gamoyenebiT.

servisis done implementirebulia

ASP.NET Web API teqnologiiT, rome-
lic uzrunvelyofs JSON monacemebis

miReba/gagzavnas.

Todos es aris martivi aplikacia,

romelic sTavazobs momxmareblebs

CainiSnon sakuTari gansaxorcielebeli

gegmebi da awarmoon maTi Sesruleba.

aplikacias gaaCnia funqcionali axali

gegmis damatebis, Sesrulebis, Sesrule-
buli gegmebis waSlis, aqtiuri gegmebis

naxvis da a.S. (nax.2).
veb-aplikacia SemuSavebulia Visual Studio xelsawyoSi. axali proeqtis Seqmnisas

gamoyenebulia ASP.NET Web Application proeqtis tipi da CarTulia MVC da Web API
Sablonebis gamoyeneba. miuxedavad imisa, rom warmodgenilia erTi aplikacia ori sxvadasxva

platformiT, momxmarebeli mas aRiqvams rogorc erTidaimave aplikacias. amitom, danamdvilebiT

SegviZlia vTqvaT, rom  samomxmareblo doneze am or platformas Soris gansxvaveba ar arsebobs,

gansxvaveba sagrZnobia teqnikur nawilSi.

6. daskvna

erTgverdiani aplikaciebi (SPA) sruliad axali, gansxvavebuli midgomaa Tanamedrove

veb-aplikaciebis daprogramebis meTodologiaSi. am ori erTgverdiani platforis sxvadasxva

aspeqtebis Sedarebisas EmberJs-is SeTavazeba gacilebiT ufro rTulia da rTulad Sesaswavli,
vidre AngularJs-isa. amis mizezi isaa, rom AngularJs-is platformis SeTavazebebi aris dabali

donis da ufro moqnilia.

nax..1. AngularJs platforma, momxmareblis gegmebi
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nax.2. EmberJs platforma: gegmis dasrulebis moniSvna

EmberJs-Si gadawyvetilebebis umetesoba momxmareblis magivrad aris miRebuli - isini

SeiZleba iyos uxeSi `gamkacrebuli elementis, izolirebuli Sinaarsis, virtualuri

Semcvelobis” da a.S. sasargebloa imis codna, rom orive platforma TanxmobaSi modis

specifikaciebTan, imitom rom am platformebis saSualebiT Seqmnili aplikaciebi TavisTavad

TiTqmis mTlianad SesabamisobaSia standartebTan da, aqedan gamomdinare, iseT sargeblobas

mogvcems, rogoric aris momavali „qros-brauzeris“ mxardaWera da momgebianoba.
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DISCUSSION AND COMPARISON OF SINGLE PAGE APPLICATION
JAVASCRIPT PLATFORMS ANGULARJS AND EMBERJS

Kentchoshvili Giorgi
Georgian Technical University

Summary

Considers SPA-platforms AngularJs and EmberJs. A comparative analysis of these platforms and their
advantages identified, and implementation complexity when building web applications. As an illustrative
example of a simple implementation of proposed SPA applications using both platforms AngularJs and
EmberJs.

ОБСУЖДЕНИЕ И СРАВНЕНИЕ ОДНОСТРАНИЧНЫХ JavaScript
ПЛАТФОРМ AngularJs И EmberJs

Кенчошвили Г.
Грузинский Технический Университет

Резюме

Рассматриваются SPA-платформы AngularJs и EmberJs. Проведен сравнительный анализ этих
платформ и выявлены их преимущества и сложности реализации при построении веб-аппликаций. В
качестве иллюстративного примера предлагается имплементация простой SPA аппликации с
использованием обеих платформ AngularJs и EmberJs.
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K grafikuli vizualizaciis programuli paketebis

gamoyenebis Sefasebis meTodebi

elene kamkamiZe, mariam janeliZe, Tea afxaZe

saqarTvelos teqnikuri universiteti

reziume

ganxilulia kompiuteruli grafikis programuli paketebis gamoyenebis axali

mimarTulebebi swavlebis Tanamedrove etapze. aRniSnulia, rom kompiuteruli grafika

gamoiyeneba TiTqmis yvela samecniero da sainJinro disciplinaSi aRqmis TvalsaCino-

ebisTvis da informaciis gadasacemad. Aarsebobs mZlavri aparaturuli da programuli

uzrunvelyofa mravalferovani grafikuli gamosaxulebis misaRebad - ubralo naxaziT

dawyebuli da bunebrivi obieqtebis realuri gamosaxulebiT damTavrebuli. Sefasebulia

rastruli, veqtoruli, fraqtaluri grafikis upiratesoba da naklovaneba, Sedgenilia

metad gamoyenebadi grafikuli programebis SesaZleblobebis Sedarebis amsaxveli

cxrilebi. mocemulia cifruli gamosaxulebis vizualizirebis, gardaqmnis, masStabirebis,

kodirebis meTodebis Sefaseba.

sakvanZo sityvebi: veqtoruli grafika. rastruli grafika. fraqtaluri grafika.

splaini. vizualizacia.

1. Sesavali

sainformacio teqnologiebis Tanamedrove swavlebis etapze, kompiuterulma

grafikam daikava mniSvnelovani are samecniero da sainJinro kvlevebSi. grafikaze muSaoba

ikavebs masobrivi moxmarebis programebze momuSave programistebis muSaobis drois umetes

nawils.Kkompiuteruli grafika klasificirdeba grafikuli informaciis warmodgenis

tipiT, da misgan gamomdinare, gamosaxulebis damuSavebis algoriTmiT. kompiuterul

grafikas yofen veqtorulad da rastrulad, Tumca gamoyofen aseve gamosaxulebis war-

modgenis fraqtalur tips. grafikuli redaqtorebi, Tavis mxriv, iyofa rastrul,

veqtorul da samganzomilebiani grafikis redaqtorebad. mniSvnelovan problemas

warmoadgens grafikuli gamosaxulebis Senaxva, misi Semdgomi damuSavebis mizniT, radgan

nebismieri gamosaxuleba SeiZleba davamuSavoT ramodenime grafikuli paketis gamoyenebiT,

vidre is miiRebs dasrulebul saxes.

2. ZiriTadi nawili

veqtoruli grafika gamosaxulebas warmogvidgens rogorc geometriuli

primitivebis nakrebs. gamosaxuleba veqtorul formatSi gvaZlevs sivrces redaqtire-
bisTvis. gamosaxuleba SeiZleba danakargebis gareSe masStabirdes, Semobrundes,

deformirdes. aseve samganzomilebianobis imitacia veqtorul grafikaSi ufro martivia,

vidre rastrulSi. saqme imaSia, rom yoveli aseTi gardaqmna faqtiurad sruldeba ase:

Zveli gamosaxuleba (an fragmenti) iSleba, da mis magivrad igeba axali. veqtoruli

naxatis maTematikuri aRwera rCeba Zveli, icvleba mxolod zogierTi cvladis,

magaliTad, koeficientebis mniSvneloba. splaini aris veqtoruli grafikis mTavari cneba.

xazobrivi suraTebi - es splainebia. splainebze agebulia Tanamedrove Sriftebi TrueType
da PostScript. splainebis arsi SemdegSi mdgomareobs: nebismieri elementaruli mrudi

SeiZleba aigos oTxi koeficientis codniT P0, P1, P2, da P3, romlebic Seesabameba oTx
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wertils sibrtyeze. am wertilebis gadaadgilebiT vcvliT mrudis formas. veqtoruli

gamosaxulebebi ikavebs SedarebiT mcire moculobas da advilia redaqtirebaSi. suraTis

nebismieri elementi SeiZleba iyos Secvlili sxva elementisgan damoukideblad.

gamosaxuleba advilad icvlis zomas, ar kargavs xarisxs da inarCunebs Tavdapirvel

kompozicias. veqtori plastikuria, rac saSualebas gvaZlevs avsaxoT is gansxvavebuli

gafarToebis mqone mowyobilobebze. magram veqtoruli grafikis gamosaxulebebi martivia

vizualuri aRqmisaTvis da ZiriTadad gamoiyureba „daxatulad“ [1].

veqtoruli grafika moxerxebulia gamosaxulebis Sesaqmnelad, Tumca praqtikulad

ar gamoiyeneba mza suraTebis dasamuSaveblad. man farTo gamoyeneba hpova sareklamo

biznesSi, poligrafiaSi ydebis gasaformeblad da yvelgan, sadac mxatvruli samuSaos

stili axlosaa naxazTan. veqtoruli grafikis Seqmnisa da damuSavebis programul

saSualebebs miekuTvneba grafikuli redaqtorebi: Adobe Illustrator, CorelDraw.
rastruli naxatis gardaqmnis dros sawyisi monacemebia mxolod piqselebis nakrebis

aRwera, amitom Cndeba piqselebis ricxvis Secvlis problema. umartivesi procesia erTi

piqselis Secvla ramdenime imave feris piqseliT (uaxloesi piqselis kopirebis meTodi

Nearest Neighbour). ufro srulyofil meTodebs iyenebs interpolaciis algoriTmebi,

romlis drosac axali piqselebi iRebs zogierT fers, romelTa kodi gamoiTvleba

mezobeli piqselebis ferTa kodebis safuZvelze. msgavsi meTodiT xdeba masStabireba

Adobe Photoshop-is programaSi (bilinearuli da bikuburi interpolacia) [1,2].

rastruli grafika yovelTvis operirebs piqselebis organzomilebiani masiviT

(matriciT). yovel piqsels Seesabameba mniSvneloba - sikaSkaSis, feris, gamWvirvalobis -

an am mniSvnelobaTa kombinacia. rastruli gamosaxuleba gansakuTrebuli danakargebis

gareSe SeiZleba mxolod SevamciroT, Tumca gamosaxulebis zogierTi detalebi  maSin

qreba samudamod, rac sxvagvaradaa veqtoruli obieqtis warmodgenisas. rastruli

gamosaxulebis gazrda ki gvibrundeba „lamazi“ Sesaxedaobis mravalferovani gadidebuli

kvadratebis erTobliobiT, romelic sawyis etapze warmoadgenda piqselebis nakrebs [3].

wertilovani grafikis principis arsi mdgomareobs SemdegSi: Tu saWiroa romelime

obieqtis kodireba, maSin masze „vadebT“ bades da vqmniT igive ganzomilebis matricas

(cxrils), vavsebT obieqtze dadebul ujrebs erTianebiT, da nulebiT - obieqtis gareT.

Tu originaluri obieqtis sazRvrebi badis ujrebis sazRvrebis paraleluria, miiReba

idealuri matrica (bitmap) nulovani da erTeuli bitebiT, romelic warmoadgens

obieqtis kodirebul gamosaxulebas. Tu am matricas gamoviyvanT ekranze an printerze an

diskze Sesanaxad, maSin miviRebT obieqtis anabeWds. amgvarad, calkeuli blokebis

daxmarebiT SeiZleba kodireba gavukeToT nebismieri obieqtis gamosaxulebas - ujrebSi

xatvis cnobili uZvelesi meTodis analogiurad.Mmagram, idealuri SemTxveva, rodesac

obieqtis sazRvrebi emTxveva matricis mimmarTvel xazebs, iSviaTad realizdeba. cxadia,

rom Tu carieli da mTlianad savse kvadratebi gvaqvs - esaa bitebi 0 da 1. magram Tu

ar aris sruliad savse da sruliad carieli? aSkaraa, rom saerTo jamSi, unda davayenoT

zRurbli: am zRurbls qveviT - nulebia, xolo zemoT - erTianebi. magaliTad Tu

zRurbli 1/2 naklebia,- maSin 0, Tu metia,- maSin 1.

rastruli grafikis tipuri magaliTia skanirebuli fotografiebi an gamosaxule-
bebi, Seqmnili grafikul redaqtor PhotoShop-Si. rastruli grafikis gamoyeneba

saSualebas gvaZlevs mivaRwioT gamosaxulebis umaRles fotorealistur xarisxs. Tumca
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Senaxvis am meTods aqvs Tavisi nakli, magaliTad, gamosaxulebebTan muSaobisTvis saWiro

mexsierebis didi moculoba [4].

samganzomilebiani grafikis redaqtorebs  aqvs ori damaxasiaTebeli Tavisebureba:

pirvel rigSi, isini saSualebas gvaZlevs moqnilad vmarToT gamosaxuli obieqtebis

zedapirebis Taviseburebebis ganaTebis wyaroebis TaviseburebebTan urTierTqmedeba. meore

rigSi, saSualebas gvaZlevs SevqmnaT samganzomilebiani animacia (amitom maT xSirad

uwodeben 3D animatorebs). samganzomilebiani grafikis dasamuSavebeli programuli

saSualebebis bazris ZiriTad wils ikavebs Semdegi paketebi: 3D Studio Max, 3D Viz,
Softimage – 3D, Maya [5,6].

fraqtaluri grafika, rogorc veqtoruli, dafuZnebulia maTematikur gamoTvlebze.

Tumca mis bazur elements warmoadgens TviT maTematikuri formula, e.i. kompiuteris

mexsierebaSi aranairi obieqtebi ar inaxeba da gamosaxuleba aigeba mxolod gantolebebiT.

am meTodiT ageben rogorc umartives regularul struqturebs, aseve rTul

ilustraciebs, romlebic bunebis landSaftebs imitirebas axdenen, agreTve, originalur

samganzomilebian obieqtebs.

kompiuteruli grafikis failebis yvelaze gavrcelebuli gafarToebebi asaxulia

1-el cxrilSi:

cxr.1

gafarToeba aRwera popularoba

.apt kodirebuli wertilivani naxati gamoiyeneba iSviaTad

.bmp wertilovani naxati gamoiyeneba Zalian xSirad

.bmp gamosaxuleba Award gamoiyeneba iSviaTad

.dds Direct Draw zedapirebis faili gamoiyeneba Zalian xSirad

.djvu Djvu faili gamoiyeneba saSualod

.dng Digital Negative gamosaxulebebis faili gamoiyeneba Zalian xSirad

.gbr GIMP funjis faili gamoiyeneba saSualod

.gif gamosaxuleba GIF gamoiyeneba Zalian xSirad

.gz gamosaxuleba GIMP gamoiyeneba iSviaTad

.iff gamosaxuleba Autodesk Maya gamoiyeneba saSualod

.iso grafikuli rastruli faili CALS ISO 8613 gamoiyeneba iSviaTad

.jpeg gamosaxuleba JPEG gamoiyeneba xSirad

.jpg gamosaxuleba JPEG gamoiyeneba Zalian xSirad

.kdc Kodak gamosaxulebis faili gamoiyeneba saSualod

.mng gamosaxuleba formatSi MNG gamoiyeneba xSirad

.php slaid-Sou faili Collisto Photo Parade gamoiyeneba iSviaTad

.php Microsoft Picture proeqtis faili gamoiyeneba saSualod

.png Ggamosaxuleba PNG gamoiyeneba Zalian xSirad

.png Adobe Fireworks gamosaxulebis faili gamoiyeneba saSualod

.pot fraqtal Fractinti gamosaxuleba gamoiyeneba saSualod

.psd Adobe Photoshop gamosaxulebis faili gamoiyeneba Zalian xSirad
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.pspimage gamosaxuleba PaintDhop Pro gamoiyeneba Zalian xSirad

.scr Sun Raster gamosaxulebis faili gamoiyeneba iSviaTad

.scr ZXSpectrum gamosaxuleba gamoiyeneba iSviaTad

.tga rastruli gamosaxuleba Truevision TarGA gamoiyeneba Zalian xSirad

.thm gamosaxulebis faili (eskizi) gamoiyeneba Zalian xSirad

.thm eskizis video-faili gamoiyeneba xSirad

.tif gamosaxuleba TIF gamoiyeneba Zalian xSirad

.tif gamosaxuleba GeoTIFF gamoiyeneba xSirad

.tiff gamosaxuleba TIFF gamoiyeneba xSirad

.xcf gamosaxuleba GIMP faili gamoiyeneba xSirad

.yuy gamosaxuleba YUY kodirebuli faili gamoiyeneba Zalian xSirad

veqtorul da rastrul programebSi Seqmnili gamosaxulebis maxasiaTeblebis

Sedareba warmodgenilia me-2 cxrilSi.

cxr.2

rastruli grafika veqtoruli grafika

gamosaxuleba warmoadgens

wertilebis (piqselebis) marTkuTxa nakrebs,

romelTagan yvelasTvis inaxeba feri.

obieqtebis nakrebs, romelTagan yvelasTvis

inaxeba maxasiaTeblebis mniSvneloba: zoma,

mdgomareoba, feri, konturebis tipi, feri

grafikuli failis zoma damokidebulia

gamosaxulebis zomaze  da masSi

gamoyenebuli ferebis raodenobaze
obieqtebis raodenobasa da sirTuleze

grafikuli failis zoma ar aris damokidebuli

naxatis sirTuleze gamosaxulebis zomaze

gamosaxuleba iqmneba

figura - primitivebiT (monakveTebiT,

marTkuTxedebiT, elifsebiT, maTematikuri

mrudebiT da a.S.) an TviTneburad SeiZleba

iyos sxvadasxbagvarad rTuli

primitivebiT da maTi jgufebiT; obieqtebis

mimarT SeiZleba gamoviyenoT logikuri

operaciebi: gaerTianeba, gadakveTa da a.S.

grafikuli gardaqmna gamoiyeneba

suraTis sworkuTxa aresTan mimarTebiT obieqtebTan da maT jgufebTan mimarTebiT
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suraTis masStabirebis drois xarisxi

yovelTvis uaresdeba ar uaresdeba

grafikis Seqmnis Taviseburebebi

daskanerebuli gamosaxulebebs, cifruli

fotos, skrinSotebs (ekranis suraTi) da

a.S. yovelTvis aqvs rastruli formati;

rastruli grafika SeiZleba Seiqmnas aseve

PC-ze.

veqtoruli grafika iqmneba mxolod PV-ze -

ixateba an veqtorizdeba (gardaiqmneba veqtorul

formatSi) rastrulidan.

3. daskvna

kompiuteruli grafikis yvelaze popularuli da efeqturi programebis   SesaZleb-
lobebis Sedarebam aCvena veqtoruli da rastruli grafikis Sesabamisi upiratesobebi da

naklovanebebi, agreTve, dasaxul amocanasTan mimarTebaSi maTi gamoyenebis marTebuloba.

rastruli grafikis upiratesobebi :

 yoveli piqselis erTmaneTisgan damoukideblad damuSavebs SesaZlebloba;

 informaciis gacifrebis avtomatizaciis realizebis ganviTarebuli sistema;

 fotorealisturoba ( ferweruli efeqtebis CaTvliT);

 grafikuli formatebis standartuloba.

rastruli grafikis naklovanebebi:

 failebis moculoba ganisazRvreba gamosaxulebis farTobiT da ferTa

siRrmiT;

 gamosaxulebis cvlilebis dros suraTis damaxinjeba;

 gamosaxulebis zomaSi gazrdis SeuZlebloba.

veqtoruli grafikis upiratesobebi:

 gamosaxulebis kodirebis ekonomiuri meTodi(sivrcis moculoba, failis

zoma);

 transformaciis da masStabirebis Tavisufleba xarisxis dakargvis gareSe;

 gamosaxulebis gamotanis mowyobilobis aparaturuli damoukidebloba.

veqtoruli grafikis naklovanebebi:

 programuli damokidebuleba (sakuTari formatebi, konvertirebis

aucilebloba);

 gamosaxulebis aRweris veqtoruli principis sirTule;

 gamosaxulebis fotorealisturi SezRuduloba (ferweruli efeqtis

ararseboba).
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METHODS FOR ASSESSING THE USE OF GRAPHICAL VISUALIZATION
SOFTWARE PACKAGES

Kamkamidze Elene, Janelidze Mariam, Apkhadze Tea
Georgian Technical University

Summary

There are examined new directions of application of the computer graphics software packages
at the current stage of students’ teaching. Computer graphics are used in almost all scientific and
engineering disciplines for perceiving, displaying and processing of the transmitted information.
Currently quite powerful hardware and software are used for a variety of graphics, beginning from a
simple drawing to creating realistic images of complex objects. The evaluation of the advantages and
disadvantages of raster, vector, and fractal graphics is performed. There are presented tables showing
the characteristics and capabilities of the popular graphics programs. Suitable methods of graphical
visualization, transformation, and scaling, coding graphical information are described.

МЕТОДЫ ОЦЕНКИ ПРИМЕНЕНИЯ ПРОГРАММНЫХ ПАКЕТОВ
ГРАФИЧЕСКОЙ   ИНФОРМАЦИИ

Камкамидзе Е., Джанелидзе М., Апхадзе Т.
Грузинский Технический Университет

Резюме

Рассмотрены новые направления применения программных пакетов компьютерной
графики на современном этапе обучения студентов. Компьютерная графика используется
почти во всех научных и инженерных дисциплинах для отображения и обработки
передаваемой информации. На сегодняшний день применяется довольно мощное аппаратурное
и программное обеспечение для создания разнообразных графических изображений, начиная с
простого чертежа до создания реалистичных изображений сложных объектов. Дается оценка
преимуществ и недостатков растровой, векторной, фрактальной графики. Представлены
таблицы, отображающие характеристики и возможности популярных графических программ.
Описаны соответствующие методы оценки применения графической визуализации,
преображения, масштабирования, кодирования графической информации.

http://www.amazon.com/John-F.-Hughes/e/B00E5VP9TW/ref=dp_byline_cont_book_1
http://www.journals.elsevier.com/computers-and-graphics/
https://graphics.ethz.ch/
http://www.3dmax.ru/
http://www.3dviz.ru/
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ACCESS CONTROL SYSTEM FOR DISTRIBUTED NETWORKS
Giorgi Iashvili

Georgian Technical University

Abstract

Access control models for electronic information flow control have existed for decades and
have been developed over time to support a range of applications and uses. In this work we are
summarizing the existing literature on access control models and proposing a new combination of
rules and methods that are best suited to the changing security threats introduced by the move to
mobile collaborative working and de-perimeterization.

Keywords: Access control systems. Distributed networks. Co-located. De-perimeterization.
Context aware.

1. Introduction

Existing access control models for electronic information flow have been supporting a range of
different applications for several decades. But nowadays, when doing a business, according to El
Kalam & Deswarte [1] ‘’usually requires collaboration between different organizations’’ and even in
one organization the business process is getting more and more depended on distributed and mobile
collaborative work from different locations and different devices, access control models have to be
transformed in such way to provide appropriate access to the data and restrict unauthorized attempts.
And one of the most important things is the flexibility of the model – how easily can be managed the
access control in organization. Everything what used to work well in one co-located domain is not
working when the information flow is out of the boundary of the domain because it is getting harder
to control the access to the data using heuristic approaches while moving to de-perimeterization.
[2,3] In the figure below we can see the template of access control system, where the proper access is
granted by special smart cards.

Figure 1.  Access control system with smart cards
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When access control model was working in one domain there were no problems with
enforcing the security policy, authorization and etc. Now on a large scale when data is going beyond
the perimeter, access control systems have to overcome the difficulties related with time,
geographical and sociocultural differences.

According to all these, we think that the main challenges for the modern access control systems
are the problems related with sociocultural and geographical differences between the distributed
mobile working employees and before proposing our view of the ideal access control model, let us
make a short review of existing models.

2. Main part - Review of some existing access control models

2.1. Mandatory Access Control (MAC)

This model is based on the concept that the system assigns different levels of classification to
each user and each resource in organizational network and the access is defined and granted after
ensuring that the entity who is asking for the access of a certain data has level at least as high as the
classification of the data itself. The decision about the access is made only by the system owner
(administrator) and no one from the end users is allowed to provide any type of privileges to anyone.
[4, 5].

That is why MAC is considered as most secure and restrictive access control model and
basically it is used in military applications or governmental services. (However, a variation of MAC
model is used in Microsoft Vista Operation System)

2.2. Discretionary Access Control (DAC)

In contrast of MAC model in DAC we have completely different approach – where user decides
himself who can access his data and what type of privileges can be granted to other users for the
certain resources (owned by him) This issue makes the DAC model least restrictive to compare with
other ones. In other words, DAC model can be known as ‘’who can access my data’’. The access types
are managed on the certain resource and it is not centralized. One of the most spread examples of
DAC is incorporated in Linux systems.

2.3. Role-based access control model (RBAC)

In this model there is no any access defined to certain users – the access is granted only to the
certain roles that exist in organization. For example, there are no users like Giorgi Iashvili or Gigi
Tsereteli – for them there will be one role – PhD Student and any student which will be associated
with this role will be granted with same access. The decision about access is made by system owner
(administrator).

The role based approach brought simplicity in administration – cause the number of users is
depended on number of roles, positions in organization and it is definitely less than the number of
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employees.  But on the other hand it means that there is no granularity – because it is not possible to
give some privileges to certain users. According to Desmond [6] the main challenge of this model is
that what you choose – strong security which involves more granularities for each role or easier
administration which means fewer roles in the system.

Figure 2. Sample of access control system with multiple check points

2.4. Rule-based access control model (RuBAC)

This model is based on the principle that we have one (at least) appropriate rule for each user
in the system. Unlike to the Role-based model this approach gives granularity in the rules and it
makes the model more accurate. But on the other hand, if consider how often employees are coming
and leaving the company it will be clear that administration of RuBAC model in a large organization
will be inefficient.

2.5. Context aware access control model

Very good explanation of this model is provided by Zhang & Parashar [7] According to them,
in distributed environment where lot of users access resources from different devices, ‘‘granting  a
user access without taking the user’s  current context into account’’ can occur serious problems
related with security ‘’as the user’s privileges not only depend on ‘’who the user is’’ but also on
‘’where the user is’’ and etc.’’ Context can be environmental, personal, spatio-temporal, social and etc.
We consider that nowadays, in the world of mobile devices the most important context properties are
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geolocation and social ones and it should be considered while modifying existing access control
models.

From the figure 3 we can see the template scheme of access control system with biometric
authentication.

Figure 3. Scheme of access control system with biometric authentication

3. Conclusion

Solution – RuMRoDCaP access control model

As a solution we propose a new access control model – RuMRoDCaP which involves the best

properties of all abovementioned models and we think this model will overcome all problems related

with sociocultural and geographical issues. We suggest maintaining a centralized security policy for

the whole organization and each employee has to access any organizational data with the rights

defined by this policy no matter they are in or out of the organizational boundary. Our model is MAC

based and decision about the access is made only by the system owner (administrator) cause in case of

DAC the security would be compromised and access would not be controlled by the system owner.

But we think that in some cases user can ask for higher access privileges to his superior and superior

makes decision whether send request to the central system administrator for access elevation or not.

This issue makes our policy more reliable and restrictive. Due to the fact that initiation about the

elevation of the access privileges is from the user side we can say that RuMRoDCaP is partially using

DAC model also.
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Based on existing positions in organization we define the roles and will use these roles in our

model – creating rules for these roles. The roles will be defined in more details – so it brings more

complexness in administration but also more granularity and better security what is the main reason

of our choice.

But we also define a number of certain users (Top-management, branch managers and some

key people in organization) which will have personal rules. It brings more accuracy in access control

decisions.

One of the main important things in our model will be the context property – basically the

geolocation of the device (GPS) from which the user tries to access the data. There will be different

rules for different locations based on pre-defined assumptions. We say that we have centralized

security policy for everyone but when user access the data from different geolocation there can be

some local regulations and policies which will be mandatory for the user or device. On this issue we

have the approach that only those regulations can be taken into account which provide higher

security than our centralized policy and not the vice versa.

We can see that in our model the final decision is made only by the system owner on the

central site and we think this is the most key issue in our model. Also one of the serious problems for

access control model in distributed environment is how to enforce the centralized security policy into

distributed areas. For this problem we suggest very intensive real time centralized monitoring of the

distributed systems and devices which will reduce the risk of such case when some device or user is

out of the central security policy.
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daSvebis kontrolis sistema ganawilebuli

qselebisaTvis

giorgi iaSvili

saqarTvelos teqnikuri universiteti

reziume

daSvebis kontrolis sistemebi eleqtronul monacemTa nakadis kontrolisaTvis ukve

ramdenime aTwleulia farTod gamoiyeneba da viTardeba. naSromSi mimovixilavT daSvebis

kontrolis sistemebze arsebul literaturas da daskvnis saxiT vTavazobT wesebisa da

meTodebis axal kombinacias, romelic SesaZlebelia gamoyenebuli iqnas deperimetrizaciisas

warmoqmnili axali safrTxeebis Tavidan asacileblad.

СИСТЕМА  КОНТРОЛЯ  ДОСТУПА  ДЛЯ  РАСПРЕДЕЛЕННЫХ
СЕТЕЙ

Иашвили Г.Н.
Грузинский Технический Университет

Резюме

В последние десятилетия находят все более широкое  применение системы контроля
доступа  потока электронных  данных  и они постоянно  совершенствуются. В работе дан обзор
сушествуюшей литературы о системах контроля доступа. В качестве вывода предложена  новая
комбинация правил и методов, применение которой позволит избежать новые угрозы,
возникшие при депериметризации.
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inteleqtualuri SesaZleblobebis mqone koncentratoris 

proeqtirebisa da gamoyenebis zogierTi moTxovnebi qselur 

kompiuterul sistemebSi 

oTar natroSvili, natalia gabaSvili, Tamar gabaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

formulirebulia inteleqtualuri Tvisebebis mqone koncentratorebis SemuSavebis 

specifikuri moTxovnebi Tanamedrove kompiuterul qselebSi maT gamosayeneblad. aRniSnulia 

dadebiTi mxareebi, romelic Tan axlavs aseTi mowyobilobebis inteleqtualizacias. isini 

iZleva SesaZleblobas orientirebul iqnes qselur sistemebSi farTod da efeqturad 

awarmoos sxvadasxva diferencirebuli siCqareebiT monacemTa masivebis gadacema. amgvari 

saxis koncentratoris gamoyeneba zrdis sistemis moqnilobas, ufro efeqturia amJamad 

eqspluataciaSi myof sxva mowyobilobebTan SedarebiT, mniSvnelovnad amaRlebs mTlianobaSi 

qseluri sistemis warmadobis maCveneblebsac. 

sakvanZo sityvebi: inteleqtualuri koncentratori. kompiuteruli sistema. monacemTa 

efeqturi gadacema.  

1. Sesavali 

Tanamedrove qseluri sistemis proeqtirebisa da eqspluataciis dros didi roli da 

mniSvneloba eniWeba koncentratorebis tipebis SerCevas, sistemaSi maT efeqtur CarTvasa 

da gamoyenebas [1, 2].  

inteleqtualuri SesaZleblobebis mqone koncentratorebis Semcveli qselis 

konfiguraciis Sefasebisas saWiroa zogierTi faqtorebis gaTvaliswinebac. erT-erTi 

yvelaze pasuxsagebi momenti optimaluri sistemebis organizaciisaTvis aris maTi 

topologiebis swori dagegmva da komponentebis zusti gaangariSeba.  

amJamad, yvelaze xSirad qseluri sistemebis proeqtirebaSi iyeneben salturi da 

varskvlavis msgavs topologiebs. mTel rig dadebiT TvisebebTan erTad am ukanasknelis 

erT-erT uaryofiT mxares (e.i. qselSi koncentratorebis varskvlavis magvari SeerTebebis 

dros) warmoadgens TviT koncentratorebis zemoxsenebuli Tvisebebis arasakmarisi 

gamoyeneba da, rac mTavaria, maTi saimedoobis maCvenebelze mTliani qseluri sistemis 

koreqtuli funqcionirebis damokidebuleba.  

koncentratorebis SerCevisas aranakleb didi mniSvneloba eniWeba qselis 

administrirebis moxerxebulad warmarTvas, aseve mis mudmiv mzadyofnaze profilaqtikuri 

Semowmebis procesebis gaadvilebas eqspluataciis dros. koncentratorebis Semcvel 

qselebze arCevanis gakeTebis dros aranakleb sayuradReboa sabiujeto danaxarjebis 

gaTvaliswinebac (gansakuTrebiT qseluri resursebis - aparaturuli da programuli 

komponentebis) didi zomis gaerTianebisas.   

varskvlavismagvar topologiebSi didi raodenobis komponentebis gaerTianebis dros 

gansakuTrebuli yuradReba eqceva, rogorc vTqviT, koncentratorebis tipebis SerCevas da 

maTTan dakavSirebuli finansuri sakiTxebis efeqtur gadawyvetas. Tanamedrove gaTvlebis 
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mixediT koncentratoris Rirebuleba Seadgens 20-dan 150 dolars qselis erT muSa 

sadgurze gaangariSebiT. mxedvelobaSi gvaqvs stacionaruli moxmarebis muSa sadguri (ufro 

zusti gagebiT stacionaruli erTi momxmareblis personaluri kompiuteri). aqedan 

gamomdinare cxadi xdeba, rom saWiroa kargad iqnes gamokvleuli is sakiTxebi, romlebic 

exeba koncentratoris inteleqtualizacias. es ukanaskneli ki araskmarisi sisruliT aris 

gamokvleuli, amJamad sakmaod farTod gamoyenebul pasiur da aqtiur koncentratorebTan 

SedarebiT.  

2. ZiriTadi nawili 

koncentratori (resursebis varskvlavis msgavsi gaerTianebebisas erTi qseluri 

gadawyvetis farglebSi) rogorc cnobilia iTvleba mTeli qseluri saqmianobis 

`epicentrad” qselis yvelanairi momsaxurebis gamoyenebisas (mxvedvelobaSi gvaqvs 

mravalricxovani operaciebi monacemebis rogorc miRebisas, aseve gadacemebis warmoebis 

dros) [1, 2]. 

pasiuri koncentratorebi intensiurad iyenebs qselis sxvadasxva komponentebis 

SeerTebebs kabelebiT. xSir SemTxvevebSi, magaliTad 10 Base-T da 10 Base-F (aT megabaitiani 

internetis standartul realizaciebSi,  romlis drosac monacemTa gadamcemi signalebis 

frontebisa da simZlavreebis mimarT moTxovnebi arc Tu maRalia). aseT SemTxvevebSi 

koncentratorebi gvevlineba signalebis Cveulebrivi ganmanawileblis rolSi 

(xorcieldeba kroskabelebis daxmarebiT Cross - Over- Cable). aseTi koncentratorebi arc 

Tu ise aadvilebs mwyobridan gamosuli qselis aRWurvilobis (komponentebis) Zebnas. isini 

awarmoebs martiv translirebas qselis muSa sadgurebidan miRebul (an gadacemul) 

monacemebs. amasTan erTad unda aRvniSnoT isic, rom pasiuri koncentratorebis 

umravlesoba warmoadgens metad karg mowyobilobebs qselis sawyis doneze, romlebic 

xelsayrelia varskvlavisebri topologiis mcire qselebis gasaerTianeblad (maTi 

komponentebis erTmaneTTan dasakavSireblad).  

aseT SemTxvevebSi saWiroa, agreTve, aRiniSnos rvaportiani pasiuri koncrentratorebi 

(Rirebuleba 200 dolaris farglebSi), romlebic Cveulebriv gamoiyeneba standartuli 10 

Base 2-dan iafi 10 Base-T sadenebze gadasvlis SemTxvevaSi. isini, ra Tqma unda, afarToebs 

qsels, zrdis ra mis warmadobas aRWurvilobis minimaluri danaxarjebiT monacemTa 

gadacemis organizaciis erTi qseluri gadawyvetis farglebSi, Tumca aseTi tipis 

koncentratorebis naklovani mxareebi rCeba ZalaSi. amis gamo amJamad xSirad gamoiyeneba 

koncentratorebis sxva tipi, romlebsac uwodeben qselis varskvlavis magvari topologiis 

e.w. aqtiur koncentratorebs. 

monacemebis Cveulebrivi retransliaciis operaciebTan erTad, aqtiuri koncentra-

torebi, romlebic mxars uWers (Tavsebadia) pasiur koncentratorebs, maTgan gansxvavebiT 

axdens dasustebuli signalebis gaZlierebas sakmaod Sors ganlagebuli muSa sadgurebidan 

(an teritoriulad Sors myofi pasiuri koncentratorebidan), damatebiT axdens ra 

signalebis Semowmebas daniSnulebis adgilebze maTi gadacemebisas (sxva sityvebiT rom 
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vTqvaT, monacemebis daSorebuli gadacemebisas wyaro-kompiuterebidan an mimRebidan Sors 

myofi pasiuri koncentratorebidan).  

amgvarad, aqtiuri koncentratorebi asrulebs mniSvnelovan rols qselebSi, vinaidan 

mxars uWers monacemTa gadacemebis teqnologias maTi Sualeduri dagrovebiT (Store & 

Forvard), romlis Sesabamisad aseTi koncentratorebi aanalizebs miRebul monacemebs maTi 

Semdgomi retransliaciisas qselis komponentebs Soris. Tumca aqve unda aRvniSnoT isic, 

rom es srulebiTac ar niSnavs imas, TiTqos msgavsi koncentratorebi aniWebs raime 

upiratesobas (prioritets) monacemTa paketebs. isini ubralod cdilobs `dazianebuli” 

paketebis aRdgenas maTi gadacemisas (ra Tqma unda aseT dros paketebis gadacemis 

xangrZlioba ramdenamde izrdeba, Tu ki aqtiurma koncentratorma miiRo dasustebuli 

signalebi Sors myofi qselis obieqtebidan (komponentebidan) maTi Semdgomi retransliaciis 

win sakmaris donemde maTi gaZlierebis mizniT). garda amisa isini flobs funqciur 

SesaZleblobebs awarmoos signalebis funqcionaluri diagnostikac Tu ki romelime 

mowyobiloba signalebis gadacemis marSrutis gzaze raime mizeziT gamova mwyobridan.   

saWiroa aRvniSnoT, rom rogorc pasiuri, ise aqtiuri koncentratorebi marTalia 

garkveuli xarisxiT zrdis qselis warmadobas, magram isini dazRveuli araa naklova-

nebebisagan, amasTan isini kvlav rCeba ZviradRirebul qselur komponentebad.  

yovelive zemoT aRniSnulidan gamomdinare ufro mizanSewonilia inteleqtualuri 

koncentratorebi SemuSavdes da gamoyenebuli iqnes ufro farTod (vidre es xorcieldeba 

dRes-dReobiT). 

koncentratorebis `inteleqtualuroba” zrdis upiratesobebs zemoTxsenebuli tipis 

qselur mowyobilobebTan SedarebiT (maT Soris aqtiur koncentratorebTan SedarebiT). 

amis Sedegad organizaciebi, romlebic cdilobs TavianTi qselis modernizacias, miaRwevs 

maT xelT arsebuli qseluri resursebis ufro efeqturad gamoyenebas.  

idea, Seiqmnas (ufro zustad, SemuSavdes) inteleqtualuri mowyobilobebi, raTa 

farTod iqnes gamoyenebuli isini kompiuterul qselebSi, warmoiqmna arc Tu didi xnis win. 

miuxedavad amisa, amJamad isini xdeba ufro popularuli qselebSi, radgan xels uwyobs 

lokaluri da globaluri qselis warmadobis mniSvnelovnad gazrdas, efeqturad iyeneben 

ra am (inteleqtualobis) Tvisebas. 

kidev erTi gansakuTrebuli Tviseba, romelic aZlevs inteleqtualur 

koncentratorebs upiratesobas, mdgomareobs imaSi rom, msgavsi inteleqtualuri 

mowyobilobis CarTva qselur infrastruqturaSi gvaZlevs SesaZleblobas vmarToT qseli 

erTi romelime centraluri wertilidan. es niSnavs imas, rom maT, minimaluri ZalisxmeviT 

SeuZlia identificireba (aRmoaCinon adgilsamyofeli) da aRmofxvras problemebi Tavisi 

inteleqtualurobis Tvisebis wyalobiT. ufro metic, aseTi tipis koncentrators winaswar 

SeuZlia ecados aRmofxvras problema damoukideblad. es ukve didi miRwevaa zemoT 

ganxiluli orive tipis mowyobilobebTan SedarebiT, vinaidan didi zomis qselebSi 

uwesivrobebis moZebnis procesis warmarTva centralizebuli marTvis instrumentis garaSe 

Zalze Znelia. 
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aRvniSnoT kidev erTi upiratesoba, romelsac gvaZlevs inteleqtualuri 

koncentratorebis gamoyeneba. igi mdgomareobs imaSi, rom maT SeuZlia iseT qselur 

mowyobilobebTan muSaoba, romlebic mxars uWers monacemTa gadacemas sxvadasxva siCqariT. 

aseTi inteleqtualuri koncentratorebi aRWurvilia damatebiTi portebiT, romlebic 

saSualebas gvaZlevs miuerTdes maRalsiCqarian magistrals. es Zalze mniSvnelovania, 

vinaidan inteleqtualur koncentratorebs SeuZlia TandaTan gazardon qselSi monacemTa 

gadacemebi 100 mgbit/wm da ufro meti siCqariT, e. i. xels uwyobs informaciis gadagzavnas 

qselis mowyobilobebSi maqsimaluri siCqariT (ase magaliTad, Tu inteleqtualuri 

koncentratori erT mowyobilobasTan awarmoebs monacemebis gadacemas 10 mgbit/wm siCqariT. 

amasTan sxva mowyobilobas, saWiroebis SemTxvevaSi, igi gadaugzavnis monacemebs, magaliTad, 

100 mgbit/wm saCqariT). 

inteleqtualuri koncentratorebis qselSi gamoyenebis kidev erTi gansakuTrebulobaa 

is, rom izrdeba moqniloba da gaadvilebulia sxvadasxvanairi qselebis marTva, romelic 

Sedgeba sxvadasxva gadamcemi garemosagan (isini gansxvavdeba qselis segmentebis sxvadasxva 

teqnologiis doniT). 

koncentratorebis gazrdili inteleqtualoba saSualebas iZleva mxari davuWiroT 

qselis sxva mowyobilobebs (magaliTad, terminalur serverebs, xidebs, marSrutizatorebsa 

da komutatorebs). amasTan erTad, inteleqtualur koncentratorebs SeuZlia hqondes 

universaluri programuli uzrunvelyofa, romelic gankuTvnilia qselis ufro efeqturi 

marTvisaTvis. hqondes ufro martivi interfeisi, rac xdis maT progresul qselur 

komponentad qselis sxva resursebis marTvisaTvis (mxedvelobaSi gvaqvs qselSi 

gansxvavebuli resursebis mqone aparaturuli mowyobilobebi).  

3. daskvna 

inteleqtualur koncentratorebs xsenebuli Tvisebebis garda (romlebic ganvixileT 

warmodgenili statiis ZiriTad nawilSi) SeuZlia hqondeT sxva damatebiTi funqcionaluri 

SesaZleblobebic, romlebsac mxars uWeren Tanamedrove sxvadasxva damamzadebeli firmebis 

mier gamoSvebuli koncentratorebi. koncentratorebis erT nawils maTi funqcionire-

bisaTvis esaWiroeba cvladi denis ramdenime wyaro. amasTan, Tu erTi romelime maTgani 

gamova mwyobridan, misi datvirTva ganawildeba sxva danarCen wyaroebze ise, rom 

mowyobiloba Seuferxeblad ganagrZobs funqcionirebas. zogierT sxva koncentratorebs 

gaaCnia mudmivi Zabvis CaSenebuli wyaroebi. isini amoqmeddeba maSin, Tu gare kvebis wyaroebi 

gamoirTveba. 

inteleqtualur koncentratorebs gaaCnia unari SeaTanxmos SemaerTebeli koaqsialuri 

kabelebis erTmaneTisagan gansxvavebuli xvedriTi winaRobebi. zogierTi inteleqtualuri  

koncentratori arezervebs, agreTve sinqronizaciis saSualebebs, riTac uzrunvelyofs 

paketebis daniSnulebis adgilebze drouli Cabarebis procesebs. 

konfiguraciis Senaxvis saSualebebi iZleva imis SesaZleblobasac, rom 

inteleqtualurma koncentratorebma zogierT portebs mianiWos sxadasxva parametri. am 
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SemTxvevaSi qselis TiToeuli koncentratori unda inaxavdes cnobebs sxva 

koncentratorebis konfiguraciis Sesaxeb. 

Tanamedrove kompiuteruli industriisaTvis damaxasiaTebelia sxva komponentebis 

msgavsad inteleqtualur koncentratorebsac mudmivad wauyenon mzardi moTxovnebi maTi 

funqcionaluri SesaZleblobebis srulyofisa da Semdgomi gafarToebis mizniT. 
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SOME FEATURES OF DEVELOPMENT AND USE OF THE INTELLIGENT CONCENTRATOR 

FOR COMPUTER NETWORK SYSTEMS 

Natroshvili Otar, Gabashvili Natalia, Gabashvili Tamar 

Georgian Technical University 

Summary 

Features of development and use of intelligent concentrators for computer network systems 

are formulated. He are explained positive sides of intellectualization of devices which are focused 

on data transmission with various speeds in systems, which increases the flexibility of application 

in comparison with other devices currently in operation, increasing productivity of systems in 

general. 

 

 

НЕКОТОРЫЕ ОСОБЕННОСТИ РАЗРАБОТКИ И ПРИМЕНЕНИЯ ИНТЕЛЛЕКТУАЛЬНОГО 

КОНЦЕНТРАТОРА ДЛЯ КОМПЬЮТЕРНЫХ СЕТЕВЫХ СИСТЕМ 

Натрошвили О.Г, Габашвили Н.В, Габашвили Т.Г 

Грузинский Технический Университет 

Резюме 

Сформулированы особенности разработки и применения интеллектуальных 

концентраторов для компьютерных сетевых систем. Отмечены положительные стороны 

интеллектуализации устройств, которые ориентированы на передачи данных с различными 

скоростями в системах, которые повышают гибкость применения по сравнению с другими 

устройствами, эксплуатируемыми в настоявшее время, увеличивая производительность 

систем в целом. 
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Rrublovani teqnologiis gamoyenebis SesaZlebloba

warmoebaSi

Oomar gabedava, nino gabedava, giorgi sebiskveraZe

saqarTvelos teqnikuri universiteti

reziume

ganxilulia Rrublovani teqnologiis gamoyenebis SesaZlebloba warmoebaSi, misi

gamoyenebis upiratesoba, Sefasebulia warmoebaSi IT-bazris dRevandeli mdgomareoba.

gaanalizebulia warmoebaSi Rrublovani teqnologiis gamoyenebiT obieqtur da subieqtur

urTierTqmedebata sqemebi. Catarebuli analizis safuZvelze dgindeba warmoebaSi

Rrublovani teqnologiis gamoyenebis aucilebloba.

sakvanZo sityvebi: warmoeba. informaciuli teqnologiebi. Rrublovani teqnologia.

1. Sesavali

sawarmoo procesebis avtomatizaciisaTvis klasikuri midgoma gulisxmobs, rom

warmoeba unda flobdes serverul mowyobilobebs informaciuli uzrunvelyofis

servisebisaTvis. aseTi infrastruqturisaTvis sawiroa ZviradRirebuli serverebi da

qseluri mowyobilobani Tavisi marSrutizatoriT da faiervoli usafrTxoebisaTvis,

agreTve klientis  samuSao sadgurebi momxmarebelTa momsaxurebisaTvis da Sesabamisi

programuli uzrunvelyofa. gansakuTrebiT mcire sawarmoebs ar ZaluZT aseTi

infrastruqturis organizeba.

2. ZiriTadi nawili

Tanamedrove ekonomikis ganviTarebas Tan erTvis informaciuli teqnologiebis

farTo gamoyeneba. IT-bazarze warmoebiT sferoebSi mocemul momentSi SeiniSneba

ganusazRvreloba. Miuxedavad amisa bazari izrdeba. warmoebiT sferoebSi informaciuli

teqnologiebis danergva mimdinareobs neli tempiT, vidre ekonomikis sxva sferoebSi. miT

umetes warmoebiTi sferoebi eZeben meTodebs aamaRlon TavianTi efeqturoba IT-
teqnologiebis daxmarebiT. zogadad IT-danaxarjebSi dominirebs momsaxurebis sfero 45%,

Semdeg modis invensticiebi kompiuteruli mowyobilobebisaTvis 30% da programuli

uzrunvelyofisaTvis 25%.

warmoebiT sferoebSi am etapze sruldeba pirveli rigis avtomatizaciis amocanebis

samuSaoebi gansazRvruli popularobiT sargeblobs Tanamedrove sistemebi dispeCeruli

marTviT. Tavis mxriv mTavari Zalisxmeva mimarTulia biznesis efeqturobis gazrdisaTvis,

isini eZeben axal sasargeblo gadawyvetilebebs da cdiloben efeqturad gamoiyenon ukve

danergili saSualebebi warmoebaSi avtomatizaciis sistemis moTxovnebi gamosaxulia 1-el

naxazze. sxva mxriv, miuxedavad imisa, rom mravalma sxva sferoebma aiTvises pirveli

rigis avtomatizaciis amocanebis sistemebi. amJamad, warmoebis yvela sferos ar aqvs sxva

mxriv, miuxedavad imisa, rom mravalma sxva sferoebma aiTvises pirveli rigis sxva mxriv,

miuxedavad imisa, rom mravalma sxva sferoebma aiTvises pirveli avtomatizaciis

amocanebis sistemebi. amJamad, warmoebis yvela sferos ar aqvs danergili es klasi. mdenad

warmoebisaTvis niSandoblivia IT-infrastruqturis ganviTareba. warmoebiTi

kompaniebisaTvis pirvelxarisxovani mniSvneloba aqvs TviTwarmoebas, Semdgom ki

urTierTobas damkveTTan. Qseluri kompaniebisaTvis upirvelesia warmoebis reJimebis

marTva da damkveTTan damokidebulebebis gaumjobeseba.
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nax.1. warmoebis avtomatizaciis sistemis moTxovnebi

ZiriTad adgils informaciul teqnologiebs Soris ikavebs Rrublovani

teqnologiebi. Rrublovani gamoTvlebi aris inovaciuri teqnologia, romelic aerTianebs

sxvadasxva aparaturuli plaTformis IT-resursebs da momxmareblebs aZlevs daSvebas

maTTan internetis qselis meSveobiT. amasTan erTad, Rrublovani gamoTvlebi aris biznes-

modeli, romlis Tanaxmadac momxmarebeli ixdis mis mier realurad moxmarebul

resursebze. Rrublovani gamoTvlebis upiratesobebia: yvela IT-procesis maRali

standartizacia da avtomatizacia; IT-resursebis gansazRvris SesaZlebloba; ekonomia

licenziaze, momsaxurebaze, tqnikur personalze; Rrublovani gamoTvlebis ZiriTadi

ganmasxvavebelia virtualizaciis teqnologiidan – infrastruqturis komponentebis

mTliani ciklis avtomatizacia da maTi gardaqmna resursebidan momsaxureobaSi.

Rrublovani momsaxurebani moicavs: resursebis warmodgena virtualur monacemTa centrSi;

virtualuri ofisis arenda; IT–danarTis arenda; Sida kerZo `Rrublis” ageba;

gadawyvetilebis damuSaveba Rrublovani plaTformis bazaze.

zogadad, Rrublovani teqnologiebi warmoadgens programul-aparaturul

uzrunvelyofas, romelic xelmisawvdomia momxmareblisaTvis lokaluri qselis an

internetis meSveobiT. yoveldRiurad izrdeba warmoebiTi seqtoris resursebis moculoba.

maTi gamoyenebis monacemTa Sekreba moiTxovs gadawyvetilebis miRebis daCqarebas, swraf

damuSavebas. agreTve iseTi faqtorebi, rogoric aris regionalur warmoebiT qselTan

problemebi, amis Sesabamisad ikveTeba Rrublovani teqnologiis farTo gamoyeneba.

Arsebobs aucilebloba gamoviyenoT Rrublovani teqnologiebis gavlena warmoebiTi

seqtoris moRvaweobaze da biznes-procesebis adaptirebuli marTvis koncefciaze.

warmoebiTi seqtoris kompaniebi jerjerobiT TavianTi specializirebuli teqnologiebiT

aRfrTovanebiT ar midian `RrubelSi”. Rrublovani teqnologiebis gamoyeneba warmoebiT

seqtorSi ganisazRvreba sxvadasxva midgomebiT maT marTvasTan, maTi gamoyenebis da

danergvis meTodologiiT. Amitom, aucilebelia ganvixiloT Rrublovani teqnologiebi

uwyvet kavSirSi yvela realizebul biznes-procesebisaTvis.

Rrublovani teqnologiebi sruliad samarTlianad iTvlebian ufro efeqturad

warmoebiT sferoebSi, TavianTi oTxi gansakuTrebulobebis gamo: ekonomia maStabebisagan;

mravalferovneba; moqniloba; organizaciul sakiTxebTan gverdis avlis SesaZlebloba.

Zrdadi moTxovnebi Rrublovan teqnologiaze warmoebiT sferoSi, aixsneba maTTvis

upiratesobis miniWebis gamo, romelTa Sorisac mniSvnelovania is, rom igi uzrunvelyofs

warmoebiTi sferos xarisxis dones. Mmeore mniSvnelovan mxares warmoadgens programuli

produqtebis moqniloba. saWiroa aRiniSnos sxva upiratesobani, romelic gamoixateba

biurokratiuli marTvis SemcirebaSi. agreTve aRniSvnis Rirsia operatiuli kontrolis

SesaZleboba. Rrublovani teqnologiebi inaxaven warmoebiT sferoSi gamoyenebul monacemTa

arqivs.
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miuxedavad yovelive zemoaRniSnulisa, Rrublovani teqnologiis gamoyenebas

warmoebiT sferoSi Tan axlavs problemebi. pirvel rigSi saWiroa mniSvnelovani Tanxebi

sakuTari `Rrublis” Sesaqmnelad. meore rigSi, sazRvargareT damuSavebuli warmoebiTi

resursebi yovelTvis ar iTvaliswinebs Siga bazris moTxovnebs. yovelTvis arsebobs

monacemTa gadacemis usafrTxoeba. Rrublovan teqnologiebTan daSveba SesaZlebelia

mxolod internetis meSveobiT, rac niSnavs mis damokidebulebas kavSiris arxebTan.

Rrublovani teqnologiebis danergva warmoebiT sferoebSi saWiroebs momuSave personalis

muSaobis adaptacias firmis principebTan. warmoebiT sferoebSi Rrublovani

teqnologiebis SesaZleblobebi SeiZleba farTod gamoviyenoT: RirebulebaTa gamoTvlebSi;

dokumentbrunvaSi; proeqtebis kompleqsur marTvaSi; proeqtirebaSi; warmoebiT obieqtebze

eqspluataciis periodSi avtomatizebul kontrolSi. Rrublovan teqnologiebs SeuZlia

optimizacia gaukeTon warmoebiTi sferos mTlian moRvaweobas. yvela procesi da

urTierToba subieqtebisa da obieqtebisa warmoebiT sferoSi `RrubelSi” mocemulia me-2

naxazze. dResdReobiT arsebobs mravali kompania, romlebic dakavebulia Rrublovani

teqnologiebis damuSavebiT warmoebis sferoSi. isini dainteresebulia imiT, rom

gamoyenebuli teqnologiiT miiRon maqsimaluri mogeba.

Nnax.2. warmoebiTi sferos kompaniebis Rrublovani teqnologiebi

zemoaRniSnulis Tanaxmad, erT-erTi sfero, sadac `Rrubeli” SeiZleba aRmoCndes

maqsimalurad sasargeblo, aris warmoebiTi sfero. Rrublovani teqnologiis gamoyeneba

warmoebiT sferoSi axdens kardinalur cvlilebebs kompaniis mTlianad marTvaSi da masTan

urTierTobaSi. Rrublovani gamoTvlebi gvaZlevs SesaZlebloblobas, monacemebTan wvdoma

ganvaxorcieloT swrafad da martivad, gamoviyenoT isini Cvenc da sxvebmac. Ramodenime

TiTis daWeriT adamians SeuZlia imuSaos Tavis failTan msoflios nebismier adgilSi, es

udidesi upiratesobaa. Sedegad, RrubelSi arsebuli informacia ukeTesad aris daculi,

vidre klienti – kompaniis sakuTar serverze. Rrublovani teqnologiebi aris IT-
industriis evoluciuri ganviTareba. aqedan gamomdinare `Rrubeli” xdeba IT –
infrastruqturis safuZveli. Rrublovani teqnologiebis gamoyenebisas SeiZleba gamoiyos

oTxi ZiriTadi scenari: 1. Rrublovani teqnologiebi yvela kompaniaSi gamoiyeneba

imisaTvis, rom TanamSromlebi CaerTon informaciul bazaSisxvadasxva adgilidan, agreTve

RrubelTan SeuZlia im momxmareblebs mierTeba, romlebic ar muSaoben am kompaniebSi:

damkveTebi, momwodeblebi, kontraqtorebi da sxv. 2. RrubliT gaerTianebulia ramodenime
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kompania, ris Sedegadac SesaZlebelia erTnairi gamoyenebiTi gadawyvetilebebis

dayovnebebis Semcireba. 3. Rubeli umsubuqebs muSaobas im klientebs, romlebic ar

elodeba rekomendaciebs aparaturul da programul saSualebebze. 4. provaideri

uzrunvelyofs uwyveti muSaobis reJims, RrubelSi momuSave kompaniebi ixdian im drois

Sesabamis safasurs, romelic maT realurad gamoiyenes.

3. daskvna

amrigad, Rrublovani teqnologiis gamoyeneba warmoebiT sferoebSi iZleva

informaciuli infrastruqturis srulyofis garantias. radganac warmoebiTi sfero aris

didi kompaniebis bazari, amdenad Tanamedrove warmoebiTi ganviTarebis etapze Cndeba

moTxovna, rom informaciuli sistemebis infrastruqtura Canacvlebuli unda iyos

Rrublovani teqnologiebiT. Catarebuli analizebis Sedegad SeiZleba davaskvnaT, rom

kompaniebi romlebic ganTavsdebian “RrubelSi”, iReben sruliad axal konkurentul

upiratesobebs. Rrublovan teqnologiebs SeuZliaT warmoebiT sferoSi moRvawe kompaniebi

gamoiyvanon maTi ganviTarebis axal etapze.
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POSSIBLE  APPLICATIONS  OF  CLOUD  TECHNOLOGY  IN  MANUFACTURING
Gabedava Omar, Gabedava Nino,  Sebiskveradze Giorgi

Georgian Technical University
Summary

The article examines the possibility of using cloud technologies in the production and
advantages of its application. We assess the current situation of the IT-market in the production.
Analyzed the objective and subjective related scheme using cloud technology. On the basis of
analyzes can draw conclusions about the need for cloud technology in the workplace.

ВОЗМОЖНОСТИ  ПРИМЕНЕНИЯ  ОБЛАЧНОЙ ТЕХНОЛОГИИ  НА
ПРОИЗВОДСТВЕ

Габедава О.В., Габедава Н.О., Себискверадзе Г.Н.
Грузинский Технический Университет

Резюме
Pассмотрены возможности применения облачной технологии на производстве и

преимущества её применения. Оценены современное положение ИТ-рынка на производстве.
Проанализированы объективные и субъективные взаимосвязанные схемы использования
облачной технологии. На основании проведённых анализов можно сделать выводы о
необходимости применения облачной технологии на производстве.
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xmis sensorebis marTvis problemebi 

ia mosaSvili, nino mWedliSvili, irma daviTaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

Tanamedrove teqnikuri sistemebis marTva xorcieldeba sensorebis da aqtuatorebis 

saSualebiT. mocemul naSromSi ganxilulia CaSenebuli sistemis xmis sensorebis marTvis 

problemebi, kerZod, xmis kontroleri, romlis saSualebiT SesaZlebelia xmauris donis 

dadgena. monacemTa myisierad dasamuSaveblad gamoiyeneba specialuri algoriTmi, xolo 

sensoridan miRebuli monacemebis dasamuSaveblad gamoyenebulia Arduino programuli 

uzrunvelyofa. Arduino Mega 2560 - eleqtruli platformis dafaze ganxorcielebulia 

konkretuli amocanebi. 

sakvanZo sityvebi: xmis sensorebi. marTva. algoriTmi. Arduino Mega 2560. 

1. Sesavali 

CaSenebuli sistema aris manqanis an udidesi sistemis specilizebuli kompiuteruli 

sistema. Cveulebriv, is Seicavs CaSenebul procesors. tipiuri CaSenebuli sistema naCvemebia 

1-el naxazze. 

 

nax.1. tipuri CaSenebuli sistema 

CaSenebuli sistema uzrunveyofs Semdeg ZiriTad funqciebs: 

• garemos monitorings: isini monacemebs kiTxulobs Semavali sensorebidan. es 

monacemebi Semdgom gadamuSavdeba da Sedegi gadaecema momxmarebels sxvadasxva formatSi; 

• garemos marTvas; CaSenebuli sitemebi agenerireben da gadascemen brZanebebs 

aqtuatorebs. 

• informaciis gadacemas; CaSenebuli sistemebi Segrovil monacemebs gadascemen 

SekumSvis/gaxsnis gziT. 
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gare samyarosTan urTierTkavSiri mniSvnelovani aspeqtia CaSenebuli sistemisaTvis. 

sensorebis da aqtuatorebis urTierkavSiri realuri drois marTvis sistemasTan naCvenebia 

me-2 naxazze [1]. 

 

 

 

 

 

 

 

 

nax.2. sensorebi da aqtuatorebi CaSenebul sistemaSi 

 

1. sensoris zogadi maxasiaTeblebi 

 

ganvixilavT moZraobis sensoris maxasiaTeblebs, romelsac aqvs rogorc analoguri, 

aseve cifruli signalebis gamosasvleli. me-3 naxazze mocemuli sensori iRebs monacemebs 

da aRmoaCens nebismier moZrav obieqts garkveul manZilze.  

 

 
nax.3. a) blok-diagrama                            nax.3. b) droiTi diagrama. 

 

aseTi tipis sensors iyenebs magaliTad, mikro impulsuri radari, romlis  moqmedebis 

principi igivea, rac Cveulebrivi radaris, ramdenime gansxvavebiT. mas aqvs TeTri xmauris 

generatori, romlis gamomaval signals iwvevs puls- generatori. puls generatoris 

awarmoebs Zalian mcire pulsebs, saSualo sixSiriT 2mhc_20%. TiTeuli pulsi fiqsirdeba 

xanmokle droiT, manam, sanam am pulsebis gameorebaiqneba SemTxveviTi. pulsebs Soris manZili 

aris 200 – 625 nano wm sazRvrebSi.  
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sensorebis tipebidan gamomdinare sxvadasxvaa maTi maxasiaTeblebi. ganvixiloT xmis 

kontroleri, romlis saSualebiT SesaZlebelia xmauris donis dadgena, romelsac Semdgom 

gamoviyenebT sxvadasxva mowobilobebis moqmedebis kontrolisaTvis [2]. 

 

2. sensoridan miRebuli monacemebis damuSaveba 

 

MIR sensoris ZiriTadi Tviseba isaa, rom SeuZlia miRebuli monacemebis myisierad 

damuSaveba. me-3 naxazze naCvenebia sensoris mier wynar garemoSi wakiTxvis diagrama, sadac 

diagramis dasawyisSi Cans gakveuli xmauri, rac SeiZleba warmoSobili iyos sensoris 

amoqmedebis gamo; xolo me-4 naxazze naCvenebia sensoris mier xmaurian garemoSi wakiTxuli 

monacemebi. 

 

nax.4. sensoris testis diagrama wynar garemoSi, moZraobis gareSe 

 

 

nax.5. sensoris testi xmaurian garemoSi, rodesac moZraoben adamianebi 

monacemTa myisierad dasamuSaveblad gamoiyeneba specialuri algoriTmi, raTa moxdes 

monacemTa wakiTxva gadacemisas, kerZod ki, romeli aplikaciaa amisTvis saWiro. am 

algoriTms SeuZlia moZravi obieqtis dafiqsireba da saWiroebis SemTxvevaSi xmaurisgan 

gafiltvra.  

xmis kontrolerebis umravlesobas aqvs mxolod analoguri signalis mimRebi fexi, 

magram arsebobs xmis kontrolerebi, romlebsac SeuZlia analogur signalTan erTad miiRos 

cifruli signalic. 
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analoguri signali eyrdnoba or paramets: mis irgvliv xmauris donesa da xmauris 

zrdis periods, romelsac Rebulobs xmis kontrolerze damagrebuli potenciometri [3]. 

sensoridan miRebuli monacemebis dasamuSaveblad viyenebT Arduino programul 

uzrunvelyofas. 

 

3. xmis sensoris problemebi Arduoino Mega 2560-is magaliTze. 

 

Arduino Mega 2560 aris Ria eleqtruli platformis dafa, martivad gamosayenebeli 

mowyobilobebiTa da programebiT. Arduino-sa da sensorebis kombinaciiT martivadaa 

SesaZlebeli Seiqmnas CvenTvis sasurveli mowyobiloba. xmis sensoris preblemebis 

gadasaWrelad viyenebT specialur dafas, es aris xmis kontroleris dafa (nax.6). 

im dros, rodesac oTaxSi aris sxvadasxva tipis xmauri, Sesabamis programuli kodis 

daweriT da Semdgom misi gadataniT el-dafaze, SesaZlebelia sensorebiT sxvadasxva 

moqmedebebis ganxorcieleba. erT-erTi aseTi magaliTia, Semdegi kodi, romlis fragmentsac 

qvemoT warmogidgenT da romelic uzrunvelyofs signalebis gafiltvris gziT xmis 

kontroleris mier uzrunvelyofil naTuris anTeba-Caqrobas (nax.7) [4]. 

xmis kontroleris programuli kodi: 

 

void setup() {  

    Serial.begin(9600);  

    pinMode(10, OUTPUT);  

  }  

void loop() {  

    digitalWrite(10, HIGH);  

    int с= analogRead(A1); 

    Serial.println(с); 

    if(digitalRead(540)){  

       digitalWrite(3, LOW);  

       delay(1000);  

     }  

  } 

  

 

 

 

 

 

 

nax.7. xmis kontroleri da naTurebis kombinacia 

nax.6. xmis sensori 
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4. daskvna 

nebismieri CaSenebuli sistemisTvis mniSvnelovania sensorebis arseboba, miT umetes, 

Tu maTi marTvis problemebi gadaWrilia. amitom gansakuTrebiT mniSvnelovania cifruli 

sistemebis daporeqtebisas gaTvaliswinebul iqnas sensorebis problemebi. erT-erTi farTod 

gavrcelebuli sensori aris xmis sensori, romelTa marTvis problema iyo Cveni ganxilvis 

mizani. mocemuli Tematika Zalian swafad ganviTarebadia, amitom masze muSaoba saWiroa 

yoveldRiurad, raTa problemebi, romelTa Sesaxebac gviwevs muSaoba, iyos mudmivad 

ganaxlebuli da srulyofili.  
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THE CONTROL PROBLEMS OF SOUND SENSORS 

Mosashvili Ia, Mchedlishvili Nino, Davitashvili Irma  

Georgian Technical University 

Summary 

The control of modern technical systems are performed by the sensors and actuators. In this 

article we considered the problems of control of sound sensors, specifically, the sound controller, 

which can be used to determine the noise level. There is used the special algorithm for data 

processing immediately; to data processing, which are received from the sensor we use the Arduino 

software. The specific tasks are implemented on the electronic platform board Arduino Mega 2560. 

 

ПРОБЛЕМЫ УПРАВЛЕНИЯ ЗВУКОВЫМИ СЕНСОРАМИ. 

Мосашвили И., Мчедлишвили Н., Давиташвили И. 

Грузинский Технический Университет 

Резюме 

Управление современных технических систем осуществляется с помощью сенсоров и 

актюаторов. В данной статье рассматриваются проблемы управления звуковых сенсоров 

встроенных систем, в частности, контроллер звука, с использованием которого можно 

измерить уровень шума. Для моментальной обработки данных используется специальный 

алгоритм, а для обработки данных полученных от сенсоров используется программное 

обеспечение Arduino. На электронной платформе Arduino Mega 2560 решены конкретные 

задачи. 

http://bookzz.org/g/Pavel%20Ripka
http://bookzz.org/g/%20Alois%20Tipek
http://bookzz.org/g/Jonathan%20Oxer
http://bookzz.org/g/%20Hugh%20Blemings


Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(20), 2015

162

АВТОМАТИЗИРОВАННАЯ  УСТАНОВКА ПОВЕРОЧНОЙ СХЕМЫ
ЭЛЕКТРОХИМИЧЕСКИХ АНАЛИЗАТОРОВ

Еремеишвили Н.И., Гарсеванишвили И.Г, Kунелашвили Э.А.
Грузинский Технический Университет

Резюме
В течение последнего время проводилась целенаправленная работа по созданию средств

метрологического обеспечения  электрохимических анализаторов состава. К настоящему
времени разработаны и серийно выпускаются много типов комплектов государственных
стандартных образцов состава водных растворов. Появилась необходимость создания
поверочной схемы для анализаторов состава жидких сред, также разработки установки высшей
точности для воспроизведения единицы малярной концентрации растворов. Высокие
метрологические характеристики и серийный выпуск, полностью удовлетворяет потребности
создания простейшего типа поверочной схемы электрохимических анализаторов состава
жидких сред.

Ключевые слова: метрологическое обеспечение. Электрохимические анализаторы.
Жидкие среда.

1. Введение

В аналитической практике широко используются анализаторы состава жидких сред
(полярографические, вольтамперометрические, жидкостные и атомно-абсорбционные спек-
трофотометрические, ионометрические и др.). В течение последнего десятилетия прово-дилась
целенаправленная работа по созданию средств метрологического обеспечения подо-бных
анализаторов состава. К настоящему времени Объединением разработаны более 20 и серийно
выпускаются более 15 типов комплектов государственных стандартных образцов состава
водных растворов ионов тяжелых, щелочных и щелочноземельных металлов [1].

Появилась насущная необходимость создания поверочной схемы для анализаторов
состава жидких сред, а также разработки ее высшего звена - установки высшей точности (УВТ)
для воспроизведения единицы молярной концентрации растворов. Подобная УВТ позволила бы
также повысить точность и достоверность метрологической аттестации серийного выпуска.

2. Основная часть

Для разработки высшего звена поверочной схемы анализаторов состава жидких сред
принципиально важное значение имеет выбор метода воспроизведения единицы молярной
концентрации. Как было показано [2], наиболее приемлемым для этих целей является метод
потенциостатической кулонометрии. Этот метод - абсолютен, то есть не требует
предварительной калибровки по стандартным образцам состава. Метод потенциостатической
кулонометрии достаточно селективен, характеризуется высокой точностью в сочетании с
возможностью определения чрезвычайно низких концентраций. Данный метод легко поддается
автоматизации. В атмосфере инертного газа и при использовании в качестве рабочего
электрода донной ртути высокой степени чистоты, для более, чем 20 металлов реакции
электрохимического восстановления их ионов проходят со 100 % выходом по току.

Структурная схема разработанной автоматизированной УВТ предоставлена на рис.1.
Потенциостат ПИ-50-1 совместно с программатором ПР-2 предназначен для

поддержания с высокой точностью заданной величины потенциала рабочего ртутного
электрода. В условиях постоянства потенциала через электрохимическую ячейку протекает ток
электролиза, изменяющийся во времени по экспоненциальному закону (характер изменения
аналитического сигнала во времени регистрируется с помощью графопостроителя типа КСП-4).
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Рис.1. Структурная схема автоматизированной УВТ для воспроизведения единицы
молярной концентрации электроактивных веществ.

1 - трехэлектродная электрохимическая ячейка с рабочим ртутным электродом
большой поверхности; 2 - программатор ПР-2; 3 - потенциостат ПИ-50-1; 4 -
графопостроитель в координатах «ток-время» типа КСП-4; 5 - эталонное сопротив-
ление; 6 - аналого-цифровой преобразователь; 7 - интерфейс сопряжения; 8 - мини-
вычислительный комрлекс; 9 - таймер (блок интерфейсный); 10 - печатающее
устройство

Ток электролиза протекает через эталонное сопротивление RЭТ(5), при этом на нем
возникает падение напряжения U, которое подается на вход цифрового вольтметра (6), где
преобразуется из аналоговой в цифровую форму. Вычислительный комрлекс (8) через
интерфейс сопряжения (7) с определенным интервалом времени осуществляет дистанционный
запуск вольтметра и изменение входной величины U. Результаты измерения заносятся в ЭВМ
для обработки. ЭВМ производит вычисление в реальном масштабе времени количества
прошедшего электричества в виде интеграла:





элt

t

IdtQ
0

(1)

где I - ток электролиза, А; tэл - время электролиза, с.
Вычисление интеграла производится по формуле парабол (формуле симпсона):
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где t m - шаг интегрирования, с; п - число четное.
Шаг интегрирования задается с помощью таймера (9) и может меняться от 1,5 с и выше.

Кроме того, таймер фиксирует полное время прохождения аттестационного анализа до момента
автоматического останова.

В ходе аттестационного анализа осуществляются отсчет и фиксация на
цифропечатающем устройстве (10) текущих значений времени t и тока электролиза I, а также
расчет по формуле (2) и фиксация количества электричества Q , Кл, проходящего через
раствор.

Критерием автоматического останова хода анализа является многократное повторение
следующего условия:

 

k

kk

I
II 1 , (3)
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где - kI и 1kI - соответственно средние значения тока электролиза для к- и к-1-ой групп

измерений,  -заданная бесконечно малая величина.
По окончании анализа фиксируются: вычисленная средняя величина остаточного тока

ОСТI ; А; вычисленное остаточное количество электричества ЭлОСТОСТ tIQ  , Кл, а такле
концентрация ионов металла в растворе, СМ..., моль/дм3, которая предварительно
рассчитывыатся по формуле:

nFg
tIQC ЭЛОСТ

M
)(1000 

 (4)

где 1000 – коэффициент пересчета;  - плотность раствора, г/см3; n – число электронов,
участвующих в элементарном акте электронной реакции; F=96486,17 Кл/моль [3] – постоянная

фарадея; g – масса пробы в электрохимической ячейке, г; обозначение Q, OCTI и tэл даны по
тексту ранее.

На основании формулы (4) можно выделить ряд источников неисключенной
систематической погрешности (НСП).  аттестации. При определении значении Q и Q можно
выделить три составляющих:

%02,01,1 222    xQ

где x - погрешность определения величины Q, обусловленная классом аналого-цифрового
преобразователя, не превышающая 0,02%;
О - погрешность, возникающая за счет замены точного интеграла исходной функции его
приближенным значением. Как показано в работе [2], для формулы Симпсона при шаге
интегрирования tm10 с, значение О110-4 %.

 - динамическая погрешность измерения, связанная с изменением тока электролиза за
время измерения его значения с помощью аналого-цифрового преобразователя, 410-4 %.
[2].
При определении величины См существуют также следующие источники : при определении

OCTI - не более 0,1 %; при измерении  - не более 0,01 %; при измерении g - не более 0,002 %;
при измерении t - не более 0,001 %; что определяется классом использующихся для этих целей
соответствующих измерительных приборов.

Кроме того, к источникам  следует отнести также относительную систематическую
погрешность за счет неполного участия анализируемого иона в электродной реакции n0,01%,
а также относительную систематическую погрешность справочного значения постоянной
Фарадея F0,0003 %..

Доверительная граница НСП аттестации с помощью УВТ, n, вычисленная по формуле:





n

i
i

1

21,1  (6)

не превышает 0,11 %.
При проведении метрологической аттестации УВТ экспериментально был установлен ряд

ее метрологических характеристик. Так, было установлено, что при подаче на вход АЦП
постоянного напряжения, относительная погрешность интегрирования УВТ находятся в
пределах 0,0001 – 0,001 % в диапазоне значений Q от 2 до 0,002 Кл.

Экспериментальная оценка значения относительной систематической погрешности УВТ
была произведена в условиях поддержания постоянной величины – I, проходящего через
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эквивалент электрохимической ячейки. Показано, что в рабочем диапазоне значений Q 2 –
0,02 Кл, значения относительной систематической погрешности УВТ находятся в пределах
0,001 - 0,04 %.

Среднее квадратическое отклонение (СКО) результата измерений определялось для всего
рабочего диапазона концентраций УВТ (1-0,001 ммоль/дм3) с использованием ISO состава
водных растворов ионов кадмия (комплект № 8) ISO 3668-073671-07.

Расчет СКО, xS , производился по формуле:








n

i
ix CC

nnC
S

1

2)(
)1(

1100
(7)

где Ci - i-тое значение концентрации ионов кадмия в ISO, ммоль/дм3, C - установленное
среднее значение концентрации ионов кадмия в ISO, ммоль/дм3, п - число параллельных
измерений, n5.

Было установлено, что в диапазоне концентраций 1 - 0,001 ммоль/дм3 значения xS
находятся в пределах 0,07-0,15 %.

Доверительная граница случайной составляющей погрешности аттестации ISO, ,
рассчитывалась по формуле:

xSt  (8)

где t - коэффициент Стьюдента, для нашего случая пяти измерений равный 2,78 при
доверительной вероятности 0,95. Установлено, что значения  не превышают 0,42 %.

Граница погрешности аттестации состава водных растворов ионов тяжелых металлов, ,
определялась в соответствии с [4] по формуле:

22 3/
3/ x

x

S
S





 


 , (9)

Значения  не превышают 0,40 %.
Высокие метрологические характеристики ISO, с одной стороны, а также их серииный

выпуск, полностью удовлетворяющий потребности народного хозяйства страны, с другой,
привели к возможности создания простейшего типа поверочной схемы электрохимических
анализаторов состава жидких сред (Рис.2).

Рис.2
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3. Заключение

Можно сделать вывод о том, что поверочная схема аналогичного типа может быть
создана и для оптико-аналитических анализаторов (атомно-абсорбционных и жидкостных
спектрофотометрических), также используемых для определения содержания тяжелых
металлов в водных объектах.
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4. РИСО 10011-2-93 Руководящие указания по проверке систем качества. Часть 1.

avtomatizebuli mowyobiloba eleqtroqimiuri analizatorebis

Sesamowmebeli sqemebisaTvis

nazibrola eremeiSvili, izolda garsevaniSvili, eTeri kunelaSvili

saqarTvelos teqnikuri universiteti

reziume

ukanaskneli periodis ganmavlobaSi tardeboda mizanmimarTuli muSaoba siTxis

Semadgenlobis eleqtroqimiuri analizatorebis metrologiuri uzrunvelyofis saSuale-

bebis Seqmnaze. dReisaTvis damuSavebuli da seriulad warmoebulia bevri saxis Txevadi

narevebis saxelmwifo standartebis nimuSebis kompleqtebi.  dRis wesrigSi dadga Txevadi

nivTierebebis Semadgenlobis analizatorebis Sesamowmebeli avtomatizebuli sqemis Seqmnis

da narevis koncentraciis warmoebuli erTeulis maRali sizustiT SemowmebisaTvis

mowyobilobis SemuSavebis aucilebloba. maRali metrologiuri maCveneblebi da seriuli

gamoSveba mTlianad akmayofilebs Txevadi nivTierebebis Semadgenlobis eleqtroqimiuri

analizatorebis martivi tipis Sesamowmebeli avtomatizebuli sqemebis Seqmnis moTxovnebs

THE AUTOMATED INSTALLATION OF THE SCHEME OF
ELECTROCHEMICAL ANALYZERS

Eremeishvili Nazi, Garsevanishvili Izolda, Kunelashvili Elene
Georgian Technical University

Summary

During the last time purposeful job on creation of means of metrological maintenance of
electrochemical analyzers of structure was spent. By present time are developed and serially many
types of complete sets of the state standard samples of structure of water solutions are issued. There
was a necessity of creation of the testing scheme for analyzers of structure of liquid environments, also
workings out of installation of the higher accuracy for reproduction of unit of painting concentration
of solutions. High metrological characteristics and serial release, completely satisfies requirements of
creation of the elementary type of the testing scheme of electrochemical analyzers of structure of
liquid environments.



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(20), 2015

167

Kerio Control – usafrTxoebis kedeli da administratoris

kompleqsuri instrumenti

kaxaber revaziSvili

saqarTvelos sapatriarqos wmida andria pirvelwodebulis

saxelobis qarTuli universiteti

reziume

Tanamedrove korporatiuli qselebi Tavisi struqturis da datvirTvis sakmaod

rTul da daxvewil gadawyvetilebebs moicavs. arsebobs iseT punqtebi, romelTa

ugulebelyofa, usafrTxoebis principidan gamomdinare, dauSvebelia. saWiroa mTeli rigi

marTvadi mowyobilobebi, romelTa konfigurirebis Semdeg SeiZleba CaiTvalos, rom

kompiuteruli qseli rogorc Lan aseve WAN gamarTulia. Cven pirvel rigSi vixilavT

Tu ra sirTulis qseluri struqtura SeiZleba Segvxvdes da Semdeg im aparaturul Tu

programul uzrunvelyofas, romelic dagvWirdeboda maT gasamarTad.

sakvanZo sityvebi: programuli marSrutizatori. aparaturuli marSrutizatori.

statikuri marSruti. usafrTxoebis kedeli. korporatiuli qseli. qselis aparaturul

programuli uzrunvelyofa.

1. Sesavali

organizaciis qseluri infrastruqturis dagegmareba da misi mowyoba aparaturul-

programul doneze, Tanamedrove ganviTarebuli teqnologiebis fonze ukve pirvel-
xarisxovani amocanaa. pirvel rigSi gasaTvaliswinebelia, ra tipis organizaciasTan gvaqvs

saqme, ra amocana dgas organizaciis winaSe, ramdenad mniSvnelovania am organizaciis

dokumenturi bazis dacva. Tu gadavxedavT saWiro mowyobilobaTa fasebs msoflio

bazarze, aRmovaCenT, rom araswori dagegmarebis SemTxvevaSi gaumarTlebel xarjebamde

SeiZleba mivides organizacia [1].

2. mcire ofisis tipis lokaluri qseli

am tipis qselis mosawyobad sruliad sakmarisi iqneboda standartuli marTvadi

marSrutizatoris damontaJeba, misi SeerTeba standartul sviCze. statikuri marSrutis

gaweris Semdeg SeiZleba CaiTvalos, rom qseli Seasrulebs Tavis movaleobas da

momxmarebels eqneba rogorc lokalur, aseve globalur qselebTan wvdoma. aqve

aRvniSnavT, rom dReisTvis farTod gavrcelebuli `Rrublis” teqnologiebTan wvdoma,

mcire ofisis mowyobis SemTxvevaSi, gansakuTrebul sirTuleebTanaa dakavSirebuli [2].

IP damisamarTeba, samive lokalur klasze 192.168.0.0/24, 172.16.0.0/16 da 10.0.0.0/8

SeiZleba darCes standartul `qveqselebze”, Tumca mainc rekomendebulia, rom qseli

gamoiyos konkretuli sabnetiT, romelSic moTavsdeba saWiro IP misamarTebi da ara umetes.

Cveni amocanidan gamomdinare ganvixiloT Kerio Control, misi konfigurireba da yvela

is mosaxerxebeli instrumenti, romelsac SemogvTavazebs aRniSnuli programuli

uzrunvelyofa. aq ar ganvixilavT am sistemis SesaZleblobebs da mis upiratesobas Cisco-
s an juniperis aparaturasTan. imisTvis, rom Cven TviTon miviRoT gadawyvetileba, vnaxoT

rogor konfigurirdeba lokaluri qseli da statikuri marSruti Cisco-s da Kerio-s
magaliTebze. 1-el naxazze mocemulia zogadi standartuli sqema.
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nax.1. qselis standartuli sqema

mocemul sqemaze gansakuTrebuli sirTuleebi saerTod ar ganixileba. vnaxoT

routeris CarTvis principi sabneti gamoyofa da a.S. Cisco-s terminalSi.

Router>enable
Router#configure terminal
Router(config)#hostname R1 (am brZanebiT Cven routers mivaniWeT saxeli)

R1(config)# enable secret „paroli“ (am brZanebis Sesrulebi Semdeg routeris

terminali daiketeba daSifruli paroliT, ra Tqma unda arsebobs parolis miniWebis

meore gzac enable password, magram am SemTxvevaSi sityva-gasaRebi ar iSifreba)
statikuri marSrutis gaweris SemTxvevaSi terminalis brZaneba sruldeba martivad:

R1(configure)#ip route A.A.A.A M.M.M.M   F.F.F.F

sadac A.A.A.A aris sasurveli qseli, romelic unda SevaswavloT Cvens routers,

M.M.M.M aris am qselis sabneti da F.F.F.F aris interfeisis misamarTi an misi saxeli da

tipi (magaliTad fa0/0), romliskenac moiZebneba SemdgomSi aRniSnuli qseli.

kerio SemTxvevaSi, mocemuli amocanis gadawyveta sxvagvaradaa. moviyvanoT kerios

saSualebiT qselis mowyobis sqema (nax.2).

nax.2. qselis struqtura Kerio-s bazaze

rogorc SevamCnieT, kerios mosawyobad saWiroa serveruli sistema (platforma

SezRuduli araa, igi instalirdeba Windows, Linux, MacOS x platformebze), Tumca,

aucilebeli araa, rom serveruli operaciuli sistema davainstaliroT. CvenTvis mTavaria
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aRniSnul serverze CavdgaT saWiro raodenobis interfeisebi (Cven SemTxvevaSi serverSi

moTavsebulia ori interfeisi: 192.168.0.0/24 da 192.168.1.0/24 qselebis aRwerisTvis).

SeiZleba CaiTvalos, rom amocana ukve gadawyvetilia da Cven qsels aqvs rogorc

lokaluri aseve globaluri wvdoma, radgan kerio TavisTavad warmoadgens pirvel rigSi

marSrutizators. misi instalirebis da gaSvebis pirvelive momentidan sistema TviTon

gvTavazobs marSrutebis aRweras. aRweraSi igulisxmeba interfeisebis miTiTeba.

moxmareblis mxare mowyobilobebisTvis Default Gateway iqneba kerios lokaluri qselisken

momarTuli interfeisi (routeris SemTxvevaSi Default Gateway iqneboda routeris

lokaluri interfeisi).

SeiZleba daisvas SekiTxva, mxolod amiT Semoifargleba kerios funqciebi?

davrwmundebiT, rom ase araa. ganvixiloT ramdenime funqcia romelsac uzrunvelyofs

kerio da visaubroT mis dadebiT Tu uaryofiTi mxareebze.

kerios uaryofiTi mxare, romelic xSir SemTxvevaSi qmnis diskomforts, isaa, rom

igi Zalian cudad an sulac ar imuSavebs virtualur interfeisebze da damatebiT

misamarTebze. da kidev, ra Tqma unda, programuli uzrunvelyofa aparaturul

uzrunvelyofasTan SedarebiT nelia da kargad unda movifiqroT, ra simZlavris serveri

dagvWirdeba amocanis gadasawyvetad. es, ra Tqma unda, Cveni qselis sirTulezea

damokidebuli. ganvixiloT kerios funqciebi ukve saSualo da didi korporatiuli

qselis magaliTze.

3. saSualo da didi korporatiuli qseli Kerio-s gamoyenebiT

am tipi qselze ukve gacilebiT meti moTxovna da sirTuleebi modis, rogorc

aparaturul-programul, aseve protokolebis gamoyenebis mimarTulebiT. kerioSi

interfeisebi ganixileba rogorc konkretuli funqciis matarebeli. magaliTad,

Trusted/Local da Internet interfeisebi. am jgufebSi Cveni survilisamebs SegviZlia

ganvaTavsoT interfeisebi (nax.3).

nax.3.

amasTan erTad aRsaniSnavia, rom Kerio ar Txoulobs erTi tipis interfeisebis
Cayenebas. es kargad Cans sqemaze.

axla ganvixiloT kerios funqciebi [3]:
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1. Traffic Rules – trafikis scenari. aRniSnuli scenari Cven TviTon SegviZlia

davakonfiguriroT. gavxsnaT an davketoT konkretuli mimarTuleba. davblokoT an

SevzRudoT momxmareblis wvdoma ama Tu im servisze. agreTve vawarmooT logebis

Jurnali. unda aRvniSnoT, rom logebis Jurnalis gamoyenebisas serveri moiTxovs sakmaod

swraf da didi moculobis myar diskebs [4];

2. Infusion prevention – am instrumentis saSialebiT SegviZlia aRvweroT da

davblokoT is bazebi da resurebi, romelTa wvdomac Cvens sivrceSi arasasurveli

iqneboda;

3. Security Settings – aq ganixileba wvdomis SezRudva MAC misamarTebis aRweriT.

Zalze mniSvnelovania, rom Kerio kontrol sistemas gaaCnia Tavisi DHCP servisi da

sakmaod mosaxerxebelicaa, im mimarTulebiT, rom aRniSnuli servisis gamoyeneba da CarTva

SesaZlebelia martivi vizardis saSualebiT da specialuri codna DHCP-s sferoSi ar
moiTxoveba. aq martivad SeiZleba interfeisis amorCeva da masze pulis da lizis dayeneba.

agreTve SegviZlia vakontroloT (vizualurad) klientebi, romlebic arian CarTuli am

servisze.

Kerio Control-s aqvs momxmarebelTa Seqmnis da maTze uflebaTa gaweris saSualebac.

agreTve IP misamarTebis jgufebis Seqmna, VPN servisis mowyoba. momxmarebelTa statistikis

CarTva da ase Semdeg.

yvelaze metad, rac xiblavs Kerio Control-is administratorebs, esaa qseluri

resursebis da maTi gamoyenebis vizualuri kontrolis SesaZlebloba (nax.4).

nax.4.
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am sqemaze kargad Cans, rom Cveni qseli, misi gamoyenebis mixedviT, sakmaod kargadaa

aRwerili administratorisTvis da mas aqve SeuZlia im momxmarebels, romelmac

gadaaWarba limitebs, SeuzRudos wvdoma. Tumca mas winaswarve SeuZlia daayenos resursis

gamoyenebis kvotebi. zemoT mocemul suraTze kargad Cans, rom Kerio Tvilis kavSirebis

raodenobas, romelsac amyarebs momxmareblis mowyobiloba qselSi. es Zalian

mniSvnelovania, radgan xSirad gadaWarbebuli kavSirebis arseboba miuTiTebs kompiuterze

virusuli sistemis arsebobas da ara kompiuteris realur datvirTvas qselSi. es

saSualebas iZleva ukve yuradReba gavamaxviloT kompiuteris gawmendaze mavne programuli

CanarTebisgan.

sainteresoa agreTve logirebis sistema, romelic imdenad martivadaa mowyobili,

rom raimes konfigurirebas ar saWiroebs. usafrTxoebis principidan gamomdinare,

CavTvaloT, rom logebis Senaxva da maTi gadaxedva saWiroebis SemTxvevaSi, albaT bevr

usiamovenebas agvaridebs.

4. daskvna

gansakuTrebiT unda aRiniSnos, rom specialuri usafrTxoebis politikis arseboba

organizaciaSi aucilebelia. samwuxarod bevr organizaciaSi, romelTa programuli da

qseluri sisufTave kritikulad mniSvnelovania, saerTod ar ganixileba da kompiuteruli

teqnikis gamoyeneba dayvanilia elementarul qselur gadawyvetilebamde: routeri

(provaideris mier dakonfigurirebuli), umarTavi sviCi da IP damisamarTeba, romelic

saerTod ar moicavs aranair IP jgufebs da gamoiyeneben srul sabnetebs. aseT SemTxvevaSi,

Kerio-s gamoyeneba yovlad dauSvebelia. dauSvebelia Tundac imitom, rom moxmarebeli

unda gaecnos im usafrTxoebis polisebs, romelic moqmedebs kerios gamoyenebis dros.

unda ganvumartoT, rom kerios sistemuri gamarTvis Semdeg administrators xelisgulze

aqvs yvela is resursi razedac moxmarebels hqonda wvdoma. Cans yvela linki da faili,

romelsac moeWida qselSi. unda avuxsnaT, rom kerios CarTvis SemTxvevaSi, IT
TanamSromels ar miuwvdeba xeli mis pirad informaciaze (sabanko angariSebi, piradi

elfosta, socialuri qseli da a.S.).

Cveni azriT, qselis mowyoba, usafrTxoebis dayeneba da a.S., iwyeba martivi, Tumca

aucilebeli, qselis dagegmarebiT da amocanebis dasmiT, rac IT menejeris pirveladi da

yvelaze mniSvnelovani amocanaa. kompiuteruli qselis gareSe TiTqmi aRar ganixileba

organizaciis nayofieri funqcionireba, miTumetes, Tu gadavxedavT teqnologiebs, vnaxavT,

rom ufro da ufro meti organizacia erTveba Rrubrlis teqnologiebSi.

literatura:

1. Брашинский П.А. (2001). Локальная сеть. Самое необходимое. БХВ-Петербур.

2. Kerio Control - Administrators guide. (2011). Kerio Technologies s.r.o. Description on

configuration and administration of Kerio Control, version 7.1.2. All additional modifications and

updates reserved. documents addressing the product, see http://www.kerio.com/firewall/manual



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(20), 2015

172

3. Kerio Control – Step-by-step. (2012). Kerio Technologies s.r.o. All Rights Reserved.

http://www.kerio.com/control/manuals.

4. Masich G.F. (2011). IP  маршрутизации.

KERIO CONTROL – NETWORK FIREWALL AND ADMINISTRATOR’S
COMPLEX TOOLS

Revazishvili Kakhaber

St. Andrew the First-Called Georgian University of Patriarchate
of Georgia

Summary

The structure of modern corporative network is more loaded and complicated system. Need

a number of manageable devices, which can moderate our LAN and WAN. In First, we need to

manage our network, need to get software and hardware what we need in our topology. One of

Solution to manage out LAN is Kerio Control. It is new name of Kerio WinRoute Firewall. This

software provides lot of network tasks. The main task of Kerio control is to replace expensive

network hardware, such as routers, firewalls and etс.

KERIO CONTROL – МЕЖСЕТЕВОЙ ЭКРАН И УДОБНЫЙ ИНСТРУМЕНТ
ДЛЯ АДМИНИСТРАТОРА

Ревазишвили К.

Грузинский университет им. Андрея Первозванного
Патриашества Грузии

Рeзюме

Структура сети в современном офисе, по своей структуре, уже являеться сложной

структурой. Для решений всех задач требуеться множество устройств и протоколов. Одним

из решении является Керио Контроль. Главная задача этого програмного обеспечения,

организовать сетевые протоколы организации. Также это алтернативное решение, которое

заменит множество дорогих устройств.
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samoqalaqo samarTlis udavo warmoebis wesiT gansaxilvel

saqmeTa kompiuteruli marTvis sistemis damuSaveba

Teimuraz suxiaSvili, beqar xvedeliZe, irakli SurRaia

saqarTvelos teqnikuri universiteti

reziume

gadawyvetilebaTa miRebis procesebis avtomatizacia Tanamedrove etapze ayenebs

kompiuteruli marTvis sistemebis Seqmnis amocanas, romelic gankuTvnil iqneba mraval-

mizniani rTuli obieqtebis marTvisaTvis. gansakuTrebul siZneles warmoadgens

organizaciuli sistemebi, rogoricaa sasamarTlo sistema. sasamarTlo saqmis warmoebis

sworad warmarTva organizaciuli saqmianobis, procesualuri normebis dacvis,

sasamarTlo saqmeTa drouli ganxilvis, marTlmsajulebis ganxorcielebis mniSvnelovani

garantiaa. kvlevis simZimis centris aRniSnul problemaze gadatana gamowveulia marTvis

tradiciuli meTodebis, modelirebis enebis da modelebis meSveobiT gadawyvetilebaTa

Zebnis meTodebis ganviTarebiT. miuxedavad amisa, aRniSnuli problemis gadawyvetisas

warmoiSoba siZneleebi, romlebic ZiriTadaT dakavSirebulia marTvis obieqtis adekvaturi

modelis agebasTan. statiaSi ganxilulia samoqalaqo samarTalwarmoebis marTvis

kompiuteruli sistemis damuSavebis procesi, problemebi da gadaWris saSualebebi

racionaluri unificirebuli procesis (RUP) safuZvelze.

sakvanZo sityvebi: samoqalaqo samarTalwarmoeba. udavo warmoeba. kompiuteruli

sistema. daproeqteba. modelireba. unificirebuli ena.

1. Sesavali

sistemis damuSaveba iwyeba arsebuli sistemis SeswavliT. xSirad nebismieri marTvis

avtomatizebuli sistemis Seqmnisas arsebiT yuradRebas aqceven ukve moqmed msgavs

avtomatizebul sistemas. Tu gaviTvaliswinebT maRalganviTarebuli saxelmwifoebis

magaliTs, sadac didi periodia rac mimdinareobs sasamarTloebis avtomatizacia,

srulyofili marTvis avtomatizebuli sistema mainc ar aris Seqmnili. amasTan erTad,

damuSavebuli samamulo sistemebi ar aris srulad realizebuli da ZiriTadaT exeba

sasarCelo wesiT gansaxilvel saqmeebs.

sasamarTlo ixilavs adamianis uflebaTa xelyofis nebismier faqts, romelic

Setanilia gancxadebis (saCivris) saxiT. gansaxilveli saqmeebi iyofa kategoriebad -

sisxlis samarTlis, samoqalaqo da administraciuli. moyvanili kategoriebidan

mniSvnelovani adgili ukavia samoqalaqo samarTlis saqmeTa warmoebas, romelTa wvlili

sasamarTloebSi gansaxilvel yvela saqmeebSi daaxloebiT 60%-s Seadgens.

samoqalaqo saqmeTa warmoeba moicavs garkveul etapebs (nax.1), romelic saerToa

samoqalaqo samarTalwarmoebis yvela kategoriisaTvis. Mmxolod, sasarCelo warmoebisagan

gansxvavebiT udavo warmoebis wesiT gansaxilvel saqmeebSi ar aris mopasuxe mxare,

Sesabamisad mosamarTlis gansaxorcielebeli RoniesZiebebidan gamoiricxeba mopasuxesTan

dakavSirebuli moqmedebebi. samagieroT mkveTrad matulobs klientis mier moTxovnis

mtkicebulebebis Semowmebisa da sisworis dadgenis procedurebi.

samoqalaqo saproceso kanonmdeblobiT udavo warmoebis wesiT sasamarTlo

ganixilavs saqmeebs:

 iuridiuli mniSvnelobis mqone faqtebis dadgenis Sesaxeb;
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nax.1.

 moqalaqis ugzo-ukvlod dakargulad aRiarebisa da moqalaqis gardacvlilid

gamocxadebis Sesaxeb;

 moqalaqis qmeduunarod da SezRudul qmedunarianad aRiarebis Sesaxeb;

 dakargul sawarmdgenlo fasian qaRaldsa da saordero fasian qaRaldze uflebis

aRdgenis Sesaxeb gamowveviTi warmoeba;

 qonebis upatronod cnobis Sesaxeb;

 sawarmosa da kavSiris registraciis Sesaxeb;

 Svilad ayvanis Sesaxeb.
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TviTeuli moyvanili saqmis warmoebis wesebi moyvanilia saqarTvelos samoqalaqo

kodeqsSi.

pirveli instanciis sasamarTloSi gasaCivrebuli gadawyvetileba ixileba

avtonomiuri respublikis an saolqo sasamarTlos samoqalaqo, samewarmeo da gakotrebis

saqmeTa saapelacio palataSi, romelic saapelacio sasamarTloa. samoqalaqo saqmeTa

warmoeba saapelacio sasamarTloSi aZlierebs pirveli instanciis sasamarTloTa

pasuxismgeblobas, radgan maTi gadawyvetilebebi SeiZleba Seamowmos saapelacio

sasamarTlom rogorc faqtobrivad, ise iuridiulad.

saqmis warmoebis etapebis TvalsazrisiT saapelacio sasamarTloSi saqmis warmoeba

bevraT ar gansxvavdeba pirveli instanciisagan. arsebuli gansxvaveba ganpirobebulia

saapelacio sasamarTlos uflebamosilebiT, romelic Semoifargleba saapelacio saCivarSi

Camoyalibebuli moTxovnebiT. Sesabamisad amisa, gadawyvetilebis faqtobrivi da

iuridiuli dasabuTebuloba saapelacio sasamarTlom unda Seamowmos apelantis saCivris

moTxovnasTan mimarTebaSi.

saapelacio sasamarTloSi gasaCivrebuli gadawyvetileba ixileba uzenaesi

sasamarTlos samoqalaqo, samewarmeo da gakotrebis palataSi, romelic sakasacio

sasamarTloa da Sesabamisad aris sabolao instancia. es imas niSnavs, rom Tu saapelacio

sasamarTlos jer kidev kanonier ZalaSi Seusvleli gadawyvetileba an ganCineba

gasaCivrda sakasacio wesiT, am saCivris Sesaxeb sakasacio sasamarTlos mier miRebuli

gadawyvetileba an ganCineba sabolaoa, is dauyovnebliv Sedis kanonier ZalaSi da aRar

gasaCivrdeba.

sakasacio sasamarTlos umTavresi amocanaa Seamowmos saqmis iuridiuli mxare, is Tu

ramdenad sworadaa Sefardebuli sasamarTlos norma, ramdenad sworadaa gagebuli am

normis kanonis azri da Sinaarsi, romelic gamoiyena sasamarTlom.

sasamarTlo samoqalaqo samarTlis saqmeTa warmoebis sistemebis Seswavlisa da

Catarebuli analiziT dadginda is ZiriTadi problemebi, romlebic Tavs iCens udavo

warmoebis wesiT gansaxilvel saqmeebSi:

 amJamad sasamarTloebi gadatvirTulia informaciiT saqaRaldeebSi, JurnalebSi,

baraTebSi da a.S. saqmis ganyofilebidan ganyofilebaSi, erTi procesidan meore procesSi

moZraoba mTlianad akavebs sasamarTlo personals.

 operatiuli monacemebis uqonlobis gamo xelmZRvanelobisaTvis SeuZlebelia saqmis

mimoqcevaSi dabrkolebebis droulad dadgena da raime gadawyvetilebis miReba mis

aRmosafxvrelad.

 isedac datvirTuli aparatis muSakebi cdiloben upasuxon yovel axal damatebiT

moTxovnilebas. ris gamoc uxdebaT ufro meti Canawerebis, Jurnalebis da baraTebis

warmoeba. aseT pirobebSi saWiro informaciis moZebna xdeba sakmaod Sromatevadi.

 sakanonmdeblo da aRmasrulebel organoebs, sazogadoebas mzardi moTxovnileba aqvT

sasamarTlo informaciisadmi. sasamarTloTa umetesobas ubralod ar ZaluZT

daakmayofilon es moTxovnileba.

 saqmeTa araTanabari ganawileba arTulebs saqmeTa moZraobis marTvis proces. saqmeebi

ar nawildeba maTi sirTulisa da individualuri moTxovnebis mixedviT, Sesabamisad

personali araTanabradaa dasaqmebuli. procesebis neli tempis gamo izrdeba

sazogadoebrivi ukmayofileba.

 yoveldRiur saqmeTa warmoebasTan dakavSirebul samuSaoebs upiratesoba eniWebaT



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(20), 2015

176

angariSgebasTan SedarebiT. Sesabamisad, analizisa da statistikis warmoeba igvianebs,

xdeba arasruli da araadekvaturi.

CamoTvlili problemebi ganapirobeben ZiriTad naklovanebebs samoqalaqo samarTlis

udavo saqmeTa warmoebaSi:

 saqmis ganxilvis drois gadaWarbeba;

 ganuxilveli saqmeebis didi raodenoba.

saqmis ganxilvis procesis gaumjobeseba, ganxilvis drois gadaWarbebis aRmofxvra

da ganuxilveli saqmeebis Semcirebis aucilebloba warmoqmnis sasamarTlo sistemis

avtomatizaciis saWiroebas. teqnologiur ganaxlebas SeuZlia mniSvnelovani efeqti

moaxdinos sasamarTlos saqmianobaze.

imisaTvis rom samarTlebrivma sistemam saTanadod upasuxos sazogadoebis mzard

moTxovnebs, uzrunvelyos zemoT CamoTvlili naklovanebebis aRmofxvra, dRis wesrigSi

dadga Tanamedrove teqnologiebis danergvis sakiTxi. sasamarTlo sistemaSi ganviTarebadi

teqnologiebis gamoyeneba mTel rig upiratesobebsa da amave dros problemebs qmnis. dRis

wesrigSi dgeba cvlilebebis aucilebloba rogorc muSaobis stilSi, aseve sasamarTlo

administrirebaSi.

sasamarTlo sistemis zemoT moyvanili analizi gvaZlevs safuZvels CamovayaliboT

marTvis  sistemebis is damaxasiaTebeli Tvisebebi, romlebic gaTvaliswinebuli unda iyos

avtomatizaciis saSualebebis SerCevisas.

pirvel rigSi es maTi warmomdgeni struqturebis sirTulea, romlebic Seicaven

elementebs didi raodenobis sxvadasxva saxis maCveneblebiT da Sesasrulebeli

funqciebiT, maT Soris aqtiurebs, romlebsac SeuZliaT zemoqmedeba moaxdinon TviT

marTvis sistemaze. aqtiuri elementebia adamianebi, romlebsac gaaCniaT moqmedebis

garkveuli Tavisufleba sistemis funqcionirebis farglebSi.

garda amisa, sistemisaTvis gansakuTrebul mniSvnelobas Rebulobs masSi Semaval

elementebs Soris kavSirebi. es kavSirebi SeiZleba atarebdes Zalian rTul xasiaTs.

magaliTad, rodesac or elements Soris dgindeba ramdenime sxvadasxva saxis

urTierTdamokidebuleba. yvela urTierTkavSiri elementebs Soris SeiZleba davyoT or

did klasad – es aris informaciuli da mmarTveli kavSirebi.

sistemebis arsebiT mxares warmoadgens maTi dinamikuroba, evoluciuri ganviTareba.

droTa ganmavlobaSi icvleba TviT obieqtis struqtura, misi Semcveli elementebis

funqciebi. evoluciuri ganviTareba erTis mxriv dakavSirebulia sistemis gareT momxdar

cvlilebebTan, gauTvaliswinebeli aRSfoTebiTi zemoqmedebiT, xolo meores mxriv –

Sinagani TviTorganizaciiT da srulyofiT. am ganviTarebis Sesabamisad unda icvlebodes

misi modelic. sistemis funqcionireba unda ganixilebodes rogorc droSi cvalebadi

formaluri modelebis Tanmimdevroba.

Tanamedrove marTvis TeoriaSi amJamad arsebobs mravali modeli, romlebic aRwers

saproblemo sferos sxvadasxva instrumentuli saSualebiT. nebismieri SeiZleba

metnaklebad moergos dasamuSavebel sistemas, magram amave dros TiToeuli maTgani

gavlenas axdens avtomatizebuli sistemis saboloo saxeze da gasaTvaliswinebelia, Tu

ramdenad daakmayofilebs igi momxmarebels.

sasmarTlo sistemis modelirebisas, mis calkeul Semadgenel elementebs Soris

rTuli semantikuri kavSirebis arsebobis gamo, maTi srulyofili asaxvisaTvis

mizanSewonilia ramdenime modelis Seqmna, romelic aRwers saproblemo sferos sxvadasxva
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xedviT da abstraqciiT. modelebi SeiZleba Seiqmnas da Seswavlil iqnan erTmaneTisagan

damoukideblad, magram amasTan erTad isini rCeba urTierTdakavSirebulni.

aseTi midgoma savsebiT misaRebia obieqt-orientirebuli sistemebisaTvis. obieqt-

orientirebuli midgoma programuli uzrunvelyofis dasamuSaveblad amJamad yvelaze

aqtualuria, radgan man daanaxa sistemoteqnikosebs Tavisi sargeblianoba nebismieri

ganzomilebisa da sirTulis sistemebis agebisas sxvadasxva sferoebSi.Ggarda amisa

Tanamedrove daprogramebis enebis umravlesoba, instrumentuli saSualebebi da

operaciuli sistemebi warmoadgenen, ama Tu im zomiT, obieqt-orientirebulebs.

Tu Cven miviRebT obieqt- orientirebul midgomas, maSin unda ganisazRvros rogori

struqtura unda gaaCndes avtomatizebul sistemas obieqt- orientirebuli

arqiteqturidan.

sistemis arqiteqtura moicavs ara marto mis struqturul da qceviT aspeqtebs, aramed

gamoyenebas, funqcionirebas, warmadobas, moqnilobas, ekonomiur da teqnologiur

SezRudvebs da kompromisebs, aseve esTeTikur sakiTxebs [1].

2.AZiriTadi nawili

obieqt-orientirebuli midgomiT programuli sistemis damuSaveba xorcieldeba

modelirebis unificirebuli enis(UML) gamoyenebiT. UML – esaa programuli modelebis

specifikaciis, konstruirebis, vizualizirebisa da dokumentirebis ena da aRniSvnaTa

sistema.

kompiuteruli sistemis damuSaveba dadgenil vadebSi moiTxovs mowesrigebul

midgomas imasTan, Tu rogor unda ganawildnen samuSaoebi da pasuxismgeblobebi

organizaciaSi, romelic dakavebulia warmoebis procesiT. process uwodeben bijebis

nawilobrivad mowesrigebul simravles, romlebic mimarTulia garkveuli miznis

misaRwevad. damuSavebis arsebuli meTodikebidan saukeTesod miCneulia racionaluri

unificirebuli procesi(RUP), romelic yvelaze kargad aris misadagebuli UML
teqnologiasTan da SesaZlebelia adaptirebul iqnas sxvadasxva daniSnulebis proeqtebis

organizebisaTvis.

racionaluri unificirebuli procesiT arsebobs xuTi urTierTSevsebadi saxe, an

warmodgena, romlebic gansakuTrebiT mniSvnelovania sistemis arqiteqturis vizualirebis,

specificirebis, konstruirebis da dokumentirebisaTvis. es warmodgenebia precedentebis,

proeqtirebis, procesebis, realizaciis da ganlagebis TvalTaxedviT. yoveli maTgani

iTvaliswinebs struqturul da qceviT modelirebas, ese igi statikuri da dinamikuri

arsebebis modelirebas. erTobliobaSi es saxeobebi saSualebas iZlevian gadavceT yvelaze

mniSvnelovani gadawyvetilebebi, romlebic exeba sistemas mTlianobaSi, xolo calke

TiToeuli yuradRebas amaxvilebs erT aspeqtze, romlis ganxilva am saxiT martivdeba.

imisaTvis, rom gamovsaxoT sistema romelime TvalTaxedviT gamoiyeneba diagramebi,

romelTa kombinireba SesaZlebelia saWiro warmodgenis misaRebaT. amasTan, diagramebis

damuSaveba xorcieldeba inkrementulad (umatebT ra TiTo axal fragments yovel erT

jerze) da iteraciulad (vimeorebT ra proeqtirebis process yoveli axali

gaumjobesebis Semdeg).

sistemis modelirebisas sxvadasxva TvalTaxedviT, faqtiurad xdeba misi

konstruireba ramdenime ganzomilebaSi. warmodgenis erTobliobis swori arCeva

saSualebas mogvcems ufro sworad ganvsazRvroT sistemasTan dakavSirebuli sakiTxebi,

gamovavlinoT riski, romelic unda gaTvaliswinebul iqnas. Tu saxeebi
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arCeulia cudad an yuradRebas vamaxvilebT mxolod erTze sxvebis mxedvelobaSi

miuReblad, maSin izrdeba saSiSroeba - ver SevniSnoT iseTi sakiTxebi, romelTa

gauTvaliswinebloba, adre Tu gvian, mTel proeqts daayenebs saSiSroebis winaSe.U

sistemis modelireba sxvadasxva warmodgenebis safuZvelze moiTxovs ori amocanis

gadawyvetas:

 pirvel rigSi unda dadgindes warmodgenis romeli saxeobebi gamoxatavs yvelaze

ukeTesad sistemis arqiteqturas;

 meore - yoveli amorCeuli saxeobis mimarT ganisazRvros, romeli modelebia

saWiro misi yvelaze arsebiTi detalebis gamosaxvisaTvis.

sasamarTlo sistemis ierarqiuli struqtura da teritoriuli gancalkeveba,

marTvis operatiulobis gaumjobesebis aucileblobidan gamomdinare, maTi avtomatizaci-

isaTvis mizanSewonilia Seiqmnas kompiuteruli qseli, romliTac uzrunvelyofil iqneba

kavSiri rogorc calkeul qvesistemebs Soris, ise TiToeuli qvesistemis SigniT.

samoqalaqo samarTalwarmoebis specifikidan gamomdinare TiToeul momxmarebels

unda gaaCndes sakuTari samuSao adgili. amitom mizanSewonili iqneba kompiuteruli

qselis organizeba ganawilebuli konfiguraciiT, romelSic calkeuli samuSao adgilebi

(klientebi) ganTavsdeba lokalur kompiuterebze da SeerTebuli iqneba centralur

kompiuterTan (serverTan) an sxva klient-lokalur kompiuterTan.

ganawilebul sistemebSi programuli komponentebis optimaluri ganawilebisaTvis

qselSi gamoyenebul unda iqnas  klient – serveruli arqiteqtura. Mamrigad, samoqalaqo

samarTalwarmoebis sistemis avtomatizacia moiTxovs konfiguracias arqiteqturiT

`klienti-serveri”, ganawilebuli samuSao adgilebiT.

aseTi rTuli ganawilebuli sistemebis modelirebisas, unda gamoviyenoT arsebuli

xuTive warmodgena. isini saSualebas mogvcemen gamovxatoT misi arqiteqtura da

proeqtTan dakavSirebuli teqnikuri riski.

3.Ddaskvna

rogorc sakvlevi obieqtis, samdoniani sasamarTlo sistemis analizma gviCvena, misi

ganawilebuli marTvis kompiuteruli sistema miekuTvneba didi da rTuli sistemebis

klass, rogorc daproeqtebis, aseve misi programuli realizaciisa da eqspluataciis

TvalsazrisiT. amocana mdgomareobs erTis mxriv, TiToeuli warmogenisaTvis im modelebis

damuSavebaSi, romliTac saSualeba gveqneba srulad avsaxoT saavtomatizacio obieqti,

meores mxriv, kompleqsuri kriteriumebis erTobliobis gamovlenaSi, romelic

modelirebis calkeuli etapebis optimizacias emsaxureba.
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DEVELOPMENT OF A COMPUTER CONTROL SYSTEM OF THE CONSIDERED
CASES FOR A BEZISKOVY TYPE OF CIVIL LAW

Sukhiashvili Teimuraz, Khvedelidze Beka, Shurgaia Irakli
Georgian Technical University

Summary

Automation of decision-making processes at the present stage sets a task of creation of the
computer systems intended for management of multi-purpose difficult objects. Transferring of the
center of gravity of researches on this problem is caused by development of the traditional principles
of management, languages of modeling of the operated objects and methods of search of decisions by
means of models. Despite it, at the solution of the specified problem there are difficulties connected
with creation of adequate model of object of management. Special difficulty is presented by
organizational systems what the judicial system is. Correct production of lawsuits considerable
guarantee of organizational actions, protection of a legal procedure, timely consideration of lawsuits.
In article process of development of computer system of civil office-work, a problem and means of
their decision on the basis of the rational unified process (RUP) is considered.

РАЗРАБОТКА КОМПЬЮТЕРНОЙ СИСТЕМЫ УПРАВЛЕНИЯ РАССМАТРИВАЕМЫХ
ДЕЛ БЕЗИСКОВОГО ВИДА  ГРАЖДАНСКОГО ПРАВА

Сухиашвили  Т.,  Хведелидзе Б.,  Шургая И

Грузинский Технический Университет

Резюме

Автоматизация процессов принятия решений на современном этапе ставит задачу
создания компъютерных систем, предназначенных для управления многоцелевыми сложными
объектами. Перенесение центра тяжести исследований на данную проблему вызвано развитием
традиционных принципов управления, языков моделирования управляемых объектов и методов
поиска решений с помощью моделей. Несмотря на это, при решении указанной проблемы
возникают трудности, связанные с построением адекватной модели объекта управления.
Особую трудность представляют организационные системы, каким является судебная система.
Правильное производство судебных дел значительная гарантия организационных мероприятий,
защиты процесуальных норм, своевременного рассмотрения судебных дел. В статье
рассматривается процесс разработки компъютерной системы гражданского делопроизводства,
проблемы и средства  их решения на основе рационального унифицированного процесса (RUP).
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xelovnuri inteleqtis sistemebis gamoyeneba

sabanko seqtorSi

mariam CxaiZe, maka tabataZe

saqarTvelos teqnikuri universiteti

reziume

ganixileba xelovnuri inteleqtualuri sistemebis gamoyeneba safinanso seqtorSi,

kerZod ki, bankebSi. msoflioSi msxvili bankebi kargad acnobiereben xelovnuri

inteleqtis gamoyenebis efeqturobas, rasac maTze gazrdili moTxovna miuTiTebs.

miuxedavad amisa, Sesabamisi wreebisaTvis jer kidev ar aris cnobili aseTi meTodebisa Tu

sistemebis arsebobac da miTumetes, maTi sargebloba sabanko seqtoris muSaobaSi.

naSromSi warmodgenili da ganxilulia is konkretuli amocanebi, romlebic ukve

gadawyvetilia xelovnuri inteleqtis meTodebiT da danergilia bankebSi. gaanalizebulia

maTi upiratesoba standartul meTodebTan SedarebiT.

sakvanZo sityvebi: safinanso banki. xelovnuri inteleqtis meTodebi. bankis

mdgomareobis analizi.

1. Sesavali

msoflios umsxvilesi bankebi kargad acnobiereben xelovnuri inteleqtis

gamoyenebis efeqturobas, rasac maTze gazrdili moTxovna miuTiTebs. miuxedavad amisa,

saqarTveloSi Sesabamisi wreebisaTvis jer kidev ar aris cnobili aseTi meTodebisa Tu

sistemebis arsebobac da miTumetes, maTi sargebloba sabanko seqtoris muSaobaSi. da

mainc, ra amocanebi SeiZleba gadawydes bankebSi xelovnuri inteleqtis meTodebiT?

• usafrTxoebis dacva (biometriuli sistemebi);

• ekonomikuri procesebis prognozireba (valutis kursi, inflaciis done);

• riskebis Sefaseba da prognozireba;

• distanciuri momsaxurebis organizeba da usafrTxoeba;

• bankis mdgomareobis Sefaseba;

• bankis muSaobisaTvis saWiro specifiuri programebis Seqmna;

• da sxva.

teqnikisa da teqnologiebis ganviTarebam saSualeba misca kompiuterul sistemebs,

Seucvleli damxmareni gamxdariyvnen adamianebisaTvis, dawyebuli konkurenciiT iseT

sferoSi, sadac adamiani iTvleboda Seucvlelad: saubaria xelovnur inteleqtze,

gamomTvlel algoriTmebze, romlebic muSaoben da moqmedeben rogorc adamianis tvini.

dReisaTvis, inteleqtualurma sistemebma farTo gamoyeneba hpova sxvadasxva sferoSi.

xelovnuri inteleqtis sistemebis gansakuTrebuli mniSvneloba gamoixateba imaSi, rom:

SesaZlebelia pasuxi gaeces adamianis mier dasmul SekiTxvebs misTvis damaxasiaTebel

sferoSi. ganvixiloT xelovnuri inteleqtis bankebSi gamoyenebis magaliTebi.

2. sabanko sistemebis analizi

xelovnuri inteleqtis sistemebi gamoiyeneba efeqturi Sefasebisa da analizisaTvis.

inteleqtualuri sistemebis momsaxurebis xarisxi, ufro sworad rom vTqvaT, maTgan

miRebulma Sedegebma SeiZleba gadaaWarbos adamianis mier miRebul SesaZleblobebs.

swored, aseTi xelovnuri inteleqtis sistemebis gamoyenebis saSualebam mogvca efeqturi

analizi sabanko sistemebSi, SesaZlebeli xdeba:
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• gakeTdes mimdinare sabanko analizi;

• bankis mdgomareobis samomavlo analizi;

• Sesruldes bankis klasifikacia mimdinare an samomavlo keTildReobisaTvis;

• miviRoT bankis mdgomareoba saerTo Tanxidan gamomdinare;

• warmoebis Sefasebas mivceT konkretuli ekonomikuri interpretacia;

• ganxorcieldes sabanko sistemebis gadawyoba ekonomikis cvlilebebis Sesabamis

realobasTan;

• gamovlindes ufro mniSvnelovani susti da Zlieri mxareebi bankis muSaobaSi,

• realizebuli gaxdes individualuri midgoma bankis analizisa, rac gansakuTre-
bulad aqtualuria ufro msxvili struqturuli bankebisaTvis;

• klasterirebul iqnas sabanko gaerTianebebi xarisxisa da tipis mixedviT;

• moxdes sabanko analizis Catareba, rac SeiZleba mcire droSi da avtomatur

reJimSi „eqspres sqemiT“;

informacia bankis mdgomareobis Sefasebis Sesaxeb miiReba TandaTanobiT: magaliTad:

• mogeba-wagebis Sefaseba-3% aqtivebiT;

• banki ver asrulebs normativebs bankis kapitalisa;

• informacia bankis xelmZRvanelobis cvlilebebis Sesaxeb;

• banki ar muSaobs fizikur pirebze;

• bevri uaryofiTi damokidebuleba da moxseneba presis mxridan da a.S.

ase, rom eqspertuli sistemebi saSualebas iZleva miviRoT pasuxebi, ara marto

bankis mdgomareobis Sesaxeb, aramed argumentebic ekonomist-specialistebisaTvis gasageb

enaze. amasTanave, eqspertuli sistemebis ageba ufro zustad, daskvnebi logikuri wesebis

gadawyvetilebis miRebisa mimdinareobs „swavlebis“ procesSi. mniSvnelovania is, rom es

„swavleba“ mimdinareobs empiriuli gziT, realur da faqtobriv monacemebze dayrdnobiT,

zedmetad adamianis Caurevlad. kompiuteruli sistema TviTon axdens swavlebas, romelic

ar moiTxovs logikuri wesebis struqturis empiriul informacias. codnis formireba

sagnebis garSemo avtomaturad mimdinareobs.

kompiuteri, rogorc adamiani, adgens urTierTkavSirs mizezebs da Sedegebs Soris

da iRebs axal codnas, romelic SeuZlia Tanmimdevrulad gamoiyenos wamoWrili

sakiTxebis gadawyvetaSi. amasTanave, kompiuteruli codnis forma da gadawyvetilebis

miRebis meTodebi emTxveva adamianis msoflmxedvelobas. kompiuteruli logikuri wesebis

sirTuleebis miuxedavad, SeuZlia gadaaWarbos adamianis SesaZleblobebs.

moviyvanoT magaliTi xelovnuri inteleqtis empiriuli gziT swavlebiT miRebuli

codnisa, romelic mimarTulia kreditoruli organizaciebis mdgomareobis gauaresebis

prognozirebisTvis.

statistikuri monacemebis gaanalizebis Sedegad gamomTvlelma algoriTmma

gamoavlina Tanxvedra:

1. swrafi likvidurobis normativis (H2)<27%;

2. Tu pasivis valdebulebebis wili >87%, maSin banki ukve aris problemuri an

gardauvalia misi mdgomareobis gauareseba uaxloes momavalSi.

rogorc Semowmebam aCvena, dadasturda wesebis siswore, radgan gamoTvlebi Catarda

1.06-1.07 periodSi im bankebze, romlebic am niSnebiT miekuTvneboda problemur jgufs.

amasTan, wesebis agebuleba adasturebs, rom zemoT aRniSnuli ori maCveneblis Tanxvedra
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aris am bankebis mdgomareobis arakeTilsaimedoobis umniSvnelovanesi maCvenebeli.

ekonomikuri TvalsazrisiT empiriulad miRebuli wesebs aqvs garkveuli mniSvneloba:

bankis dabali likviduroba modis valdebulebebis did wilze, romelic uaryofiTad

moqmedebs bankis mdgomareobaze.

bankis mdgomareobis Sesaxeb daskvnebis gamotana SesaZlebelia iq, sadac

mravalmxrivi indeqsebia, romelic warmoadgens an bankis saqmianobis xarisxis Sefasebas,

anda bankis gadawyvetilebis maregulirebeli analizis Sefasebas (magaliTad,

gamoxmaureba, licenzireba).

gansakuTrebiT mniSvnelovania is faqti, rom Sefasebis an gadawyvetilebis miRebisas,

Sedegebis safuZvelze keTdeba konkretuli axsna-ganmarteba ama Tu im gadawyvetilebebis

miRebis mizezisa.

3. distanciuri momsaxureba da klientze

orientireba

es is ZiriTadi Temebia, romlebic ganixileba sabanko seqtorebSi. es Temebi

mWidrod aris kavSirSi erTmaneTTan: erTi mxriv, klientze orientireba kompanias uqmnis

warmodgenas distanciuri marTvis xarisxze personalur servisze, meore mxriv,

saSualebas iZleva Semcirdes kompaniis TanamSromlebis datvirTva, gaizardos klientebis

raodenoba, da amasTanave, klientma miiRos swrafi da moxerxebuli servisi.

distanciur momsaxurebas axasiaTebs bevri arasasiamovno nakli - didi bankis

klienti iZulebulia daelodos xazze, rodesac ukavSirdeba qolcentriT, Tu agzavnis

SekiTxvas an saCivars imeilze, SesaZlebelia pasuxis dagvianeba. farTod gavrcelebuli

onlain-serveri, romelic exmareba klientebs saitze, ver Svelis situacias, ase rom banki

iZulebulia ZiriTadi yuradReba dauTmos struqturul kontinentalur saits, rac

miekuTvneba ufro TviTmomsaxurebas, vidre distanciurs, saboloo jamSi, wagebulia

rogorc klienti, aseve banki, radganac, nebismieri saxiT mimdinareobs dausrulebeli

molodini, rac uaryofiTad aisaxeba bankis muSaobaze da, ra Tqma unda, gayidvebze.

yvelaferi rTuldeba imis gamo, rom araefeqturi muSaoba qol-centrTan, an onlain

serverTan moiTxovs damatebiT momsaxure personals, rac iwvevs xarjebis zrdas, risi

masStaburad gadaWra TiTqmis SeuZlebelia.

sakontaqto centris efeqturoba unda amaRldes, ara marto raodenobrivi, aseve

Tvisebrivi meTodiT - kerZod, avtomatizebuli muSaobiT xSirad warmoqmnili

problemebisadmi.

bankis sakontrolo centrebi, rogorc wesi, datvirTulia martivi, magram xSirad

ganmeorebadi SekiTxvebiT: rogor gavaformoT sakredito baraTebi an Senatani, rogori

sakredito programebi gaqvT, rogor visargebloT internet-bankis momsaxurebiT da sxva.

yvela am kiTxvaze pasuxi SeiZleba gadawydes ramdenime wuTSi, magram is imdenad

bevria, rom faravs marTlac saWiro da gadaudebel problemebs.

arsebobs Tu ara am problemis avtomatizebuli damuSavebis meTodebi?

ra Tqma unda, aris. aseT amocanebs uproblemod wyvets internet samsaxuris

virtualuri konsultantebi, romlebic dayenebulia onlain sistemaze da gamoirCeva imiT,

rom imarTeba xelovnuri inteleqtis meSveobiT.

ZiriTadi amocana aseTi virtualuri konsultantebisa, aris sadReRamiso

konsultacia momxmarebelTan xSir da ganmeorebad SekiTxvebze, rac amcirebs Statis
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TanamSromlebis datvirTvas da xels uwyobs rTul samuSao pirobebSi standartuli

samuSao tempis SenarCunebas.

virtualuri konsultantis upiratesoba gamoixateba imaSic, rom maT SeuZliaT

ganusazRvreli raodenobis momxmarebelTan urTierToba. Tu virtualuri konsultanti

Seejaxeba problemas, romelic man ar icis, maSin igi momxmarebels gadaamisamarTebs

specialistTan (adamianTan).

dasavleTSi  virtualuri konsultanti didi xania cnobilia da farTod gamoiyeneba.

virtualuri konsultantebis teqnologia mWidro kavSirSia lingvistikasTan.

Tu teqnologia Seqmnilia dasavleT evropul enebisaTvis, romlebic advilad

gadaiyvaneba maT mSobliur enebze, qarTuli enisaTvis saWiroa lingvisturi teqnologia

Seiqmnas nulidan, rasac sWirdeba didi dro, energia da fuli.

virtualuri konsultantebis ZiriTadi mizani aris ara mTlianad Secvalon

sakontaqto centris specialistebi, aramed daexmaron maT erTgvarovani samuSaos

SesrulebaSi. yvela virtualuri konsultanti (infi) gadamuSavdeba SekveTis mixedviT da

mis SeqmnaSi muSaobs lingvistebis da Semsruleblebis jgufi, romlebic mWidro kavSirSi

arian kompaniis damkveT specialistebTan.

„infi“ awyobilia Semdegnaird. bankis saitze ganTavsdeba e.w. interfeisi, risi

meSveobiTac saitis momxmarebels SeuZlia urTierToba daamyaros virtalur

konsultantTan. momxmareblis yvela replika igzavneba serverze, sadac amoicnoba da

gadamuSavdeba teqnologiuri platformebi. pasuxebis Sedgenisas gamoiyeneba codnis baza,

romelic SemuSavebulia konkretuli damkveTisagan da Seicavs Tavis informacias, romelic

unda icodes „infi”-m.

amasTanave, gaTvaliswinebulia sxva mravali parametri: sasaubro Tema, momxmareblis

Zveli pasuxebi da a.S. Sedgenili pasuxebi igzavneba ukan interfeisiT da waredgineba

momxmarebels. mTel am procesze ki saWiroa mxolod wamebi.

„infi“ SeiZleba gamoiyurebodes nebismieri formiT: anonimuri portreti, video an

fotosuraTi, Tu saWiro gaxda, SeiZleba ganTavsdes ara marto saitze, SeiZleba aiwyos

bankis mobilur kavSirSi. amas garda, „infi“ SeiZleba integrirebuli iyos qol centrSi

da damontaJebuli iyos telefonze.

„infebma“ ician Siga bazebTan muSaoba, rac saSualebas iZleva ganaaxlon codna

tarifebze, procentul angariSebze da sxva mraval maCvenebelze codnis bazis yovelgvari

Carevis gareSe.

swavleba grZeldeba muSaobis procesSi momxmarebelTan saubarze dayrdnobiT.

„infis“ damtebiTi swavlebisaTvis saubris Canawerebi sasargebloa sxva SemTxvevaSic: igi

saSualebas iZleva Seiqmnas auditoriis realuri portreti da gairkves, Tu ra

ainteresebs realurad bankis saitze. aseTi informaciis arseboba aucileblad saWiroa

Semdgom internet resursebis dagegmvis da ganviTarebisaTvis da, saerTod, mTlianad

biznesisaTvis.

4. mobiluri banki

mobiluri bankis idea gulisxmobs mobiluri bankebis moqmedebis algoriTmSi

xelovnuri inteleqtis danergvas. Teoriulad, ZiriTad ideas warmoadgens universaluri,

unificirebuli teqnologiuri procesi, romelic maTematikurad formulirebulia.
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praqtikulad, ZiriTadi sayrdenia programuli kompleqtis gamoyenebis idea xelovnuri

inteleqtis meSveobiT.

sabolood, bankebSi angariSsworebis ZiriTadi saSualeba  gaxdeba unaRdo

angariSsworeba, riTac Seicvleba yvela sxva saxis gadasaxadebi. mobiluri bankis

koncefcia xelovnur inteleqtiT saSualebas iZleva: ganxorcieldes momxmareblis

identifikacia da gadasaxadebis dacva stacionaluri bankebis standartebis doneze.

xelovnuri inteleqtis upiratesobaa is, rom saSualeba gveZleva ar gamoviyenoT piradi

monacemebi, anu SesaZlebelia maTi dafarva.

xelovnuri inteleqtis gamoyeneba perspeqtivaSi aseve saSualebas iZleva aiwyos

bankTaSorisi sagadasaxado sistema dayrdnobils SMS-ze Data-centris saSualebiT,

romelic gansazRvrulia inteleqtualur simaRleze.

bazris ZiriTad tendencias am mimarTulebiT warmoadgens gazrdili sargebeli da

gadasaxadebis usafrTxoeba. konkurenciis susti adgilebi dakavSirebulia xelovnuri

inteleqtis ararsebobasTan. Tu ar aris gamoyenebuli xelovnuri inteleqti, SeuZlebelia

aseTive donis momsaxurebis SeTavazeba.

5. daskvna

msxvili bankebi kargad acnobierebs xelovnuri inteleqtis gamoyenebis efeqturobas

gadawyvetilebebis miRebisas da iyenebs maT rogorc saukeTeso iaraRs. damaxasiaTebelia

isic, rom bankis klientebi aqtiurad interesdebian virtualuri konsultantebiT.

xelovnuri inteleqtis sistemebze dayrdnobili SemoTavazebebi sabanko sistemebis

analizze warmoadgens upiretesobas sxva meTodebTan SedarebiT, CamovayaliboT ramdenime

maTgani:

1. SesaZlebeli xdeba mdgomareobis Sesaxeb analizis Catareba;

2. miviRoT bankis mdgomareobis Sesabamisi daskvnebi;

3. miRebuli daskvnebisaTvis gakeTdes ekonomikuri analizi;

4. TviToeuli bankis analizisaTvis uzrunvelyofilia individualuri midgoma, misi

gansakuTrebulebis gaTvaliswinebiT;

5. uzrunvelyofs minimalur Secdomebs, sizuste miiRweva individualuri midgomiT

konkretul SemTxvevaze;

6. xelovnuri inteleqtis sistemebi aseve saSualebas iZleva, Zalian mcire droSi

gadaamuSaos urTierTsawinaaRmdego informaciis didi masivebi, romelic SeuZlebelia

adamianis gonebisaTvis, gadaamuSavos da miiRos TviT bazebis struqturuli analizis

codna.
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APPLYING OF THE SYSTEMS OF ARTIFICIAL INTELLIGENCE

IN THE BANKING SPHERE

Chkhaidze Mariam, Tabatadze Maka

Georgian Technical University

Summary

The work treats the applying of an artificial intelligence, i.e. artificial intellectual systems in the

financial sector, more exactly, in banks. The world’s leading banks realize the efficiency of artificial

intellect, so that the demand is increasing. Nevertheless, there are certain circles that are not aware

even of existence of such methods, let alone their usefulness in the banking. The work considers the

tasks that are already approved and are being used in banking.  Their advantage comparing to the

standard methods is analyzed.

ПРИМЕНЕНИЕ СИСТЕМ ИСКУССТВЕННОГО ИНТЕЛЛЕКТА

В БАНКОВСКОМ СЕКТОРЕ

Чхаидзе М., Табатадзе М.

Грузинский Технический Университет

Резюме

Рассмотрены вопрсы использования искусственного интеллекта, а именно,

интеллектуальных систем в финансовом секторе, в частности, в банках. Основные мировые

банки хорошо осведомлены об эффективности использования искусственного интеллекта, на

что указывает растущий спрос на них. Тем не менее, есть определенные круги, которые не

знают даже о существовании таких методов, не говоря уже об их полезности в банковской

сфере. Рассматриваются задачи, которые уже утверждены и используются в банковской сфере.

Анализируется их преимущества по сравнению со стандартными методами.
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laris gacvliTi kursis prognozirebis problema

akaki gabelaia, levan gabelaia

saqarTvelos teqnikuri universiteti

reziume

ganxilulia laris gacvliTi kursis prognozirebis problema, romelic, Tavisi

sirTulis gamo, xSirad SeuZleblad miiCneva. kerZod, Catarebulia am maCveneblis da

masTan uSualod dakavSirebuli faqtorebis korelaciuri analizi. agebulia gacvliTi

kursis prognozirebis ekonometrikuli modelebi (rogorc faqtoruli, ise ARIMA-s
tipis), romelTa bazazec napovnia misi prognozuli Sefasebebi.

sakvanZo sityvebi: fuli. gacvliTi kursi. korelaciuri analizi. regresiuli

analizi. prognozirebis modeli. prognozuli Sefasebebi.

1. Sesavali

ganvixiloT laris gacvliTi kursis prognozirebis problema, romelic, Tavisi

sirTulis gamo, xSirad ararealurad miiCneva, Tumca am statiis erT-erT avtors

aRniSnuli mimarTulebiT garkveuli samuSoebi adrec araerTxel Cautarebia (ix. [1]).

amasTan, mocemuli analizi emyareba Sesabamis oficialur  statistikur monacemebs,

Tveebis WrilSi 2013 wlis ianvridan 2015 wlis noembramde, xolo analizis procesSi

gamoyenebuli iyo ekonometrikuli analizis cnobili kompiuteruli paketi “Eviews”.
analizisTvis gamoviyenoT iseTi maxasiaTeblebi, rogoricaa: dolaris gacvliTi

kursi laris mimarT (DGK), wminda eqsportis moculoba (CEX),  farTo fulis

agregatebi M2 da M3, sabazro saprocento ganakveTebi sesxebze (SSPS), ucxoeTidan

fuladi gzavnilebi (FGU) და pirdapiri ucxouri investiciebi (PUI).

2. ZiriTadi nawili

am maCvenebelTa urTierTdamokidebulebis analizi daviwyoT maTi korelaciebis

matriciT. mocemul SemTxvevaSi, am matricas aqvs 1-el cxrilSi naCvenebi saxe.

korelaciebis matrica cxr.1

DGK CEX M2 M3 SSPS FGU PUI
DGK 1 -0.1548 0.6764 0.8974 -0.5499 -0.6850 0.1931
CEX -0.1548 1 -0.5193 -0.3817 0.5605 -0.3556 -0.3657
M2 0.6764 -0.5193 1 0.9188 -0.8545 -0.2371 0.4900
M3 0.8974 -0.3817 0.9188 1 -0.7734 -0.5073 0.4095

SSPS -0.5499 0.5605 -0.8545 -0.7734 1 0.1682 -0.4365
FGU -0.6850 -0.3556 -0.2371 -0.5072 0.1682 1 0.0911
PUI 0.1931 -0.3657 0.4900 0.4095 -0.4365 0.0911 1

rogorc am matricidan Cans, dolaris gacvliT kurss laris mimarT (cnobili

Ceddokis skaliT Tu vixelmZRvanelebT!) wminda eqsportis moculobasTan gaaCnia „susti“

uaryofiTi korelacia, fulis masasTan, M2-Tan, „SesamCnevi“ dadebiTi  korelacia, xolo,

M3-Tan ki-„maRali“ dadebiTi korelacia, gacvliTi kursi amJRavnebs „SesamCnev“ uaryofiT

korelacias sesxebze sabazro saprocento ganakveTebis mimarT, aseTive korelacias

ucxouri fuladi gzavnilebis mimarT da sust dadebiT korelacias pirdapiri ucxouri

investiciebis mimarT.  amasTan, unda SevniSnoT, rom yvela am korelacias,  pirdapiri

ucxouri investiciebis garda, gaaCnia Teoriulad „swori“ niSani.
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maSasadame, am Sedegebidan gamomdinare, laris kursis mniSvnelovani vardna,

saanalizo periodSi, mniSvnelovanwilad mainc fulis masis, gansakuTrebiT ki M3-is
zrdas unda ukavSirdebodes, Tumca zogierTi sxva faqtoris gavlenac saxezea.

zemoT Catarebuli analizidan gamomdinare, gacvliTi kursis analizisa da

prognozirebis TvalsazrisiT, azri unda hqondes dolaris kursis (DGK) regresiis

gantolebis gakeTebas M3-is da wminda eqsportis sididis CEX-is mimarT (radgan M3 da

CEX erTmaneTTan SedarebiT sustadaa korelirebuli!).

aseT models, aqvs saxe:

DGK = 0.886341755891*DGK(-1) + 7.05799030143e-08*M3 -
0.00627347388362*@TREND (1)

sadac DGK aRniSnavs dolaris gacvliT kurss laris mimarT, DGK(-1) am kurss erTi
periodiT (TviT) adre, M3 farTo fulis masas, @TREND xelovnur droiT cvlads.

amasTan, am modelis parametrTa statistikuri maxasiaTeblebi aseTia: modelis

determinaciis koeficienti sakmaod maRalia (0.98-is toli). sakmaod maRalia modelis

koeficientTa t-statistikebic (Sesabamisad, 16.7, 3.4 da -2.3), rac imaze metyvelebs, rom

modeli SeiZleba gamoviyenoT ara mxolod prognozirebis, aramed gacvliT kursze

mocemuli faqtorebis zemoqmedebis analizis mizniTac! mxolod darbin-uotsonis

statistikaa, sakmaod dabali, rac xSirad imis maCvenebelia, rom modelSi garkveuli

faqtorebia gamorCenili (qvemoT Cven vecdebiT ufro sruli modelis agebas!). Tumca,

mTlianobaSi, modeli sakmaod saimedod gamoiyureba.

garda zemoTqmulisa, modelis sizusteze vizualur warmodgenas iZleva 1-el

naxazze mocemuli grafiki.

nax.1. (1) modelis cdomilebis grafikuli warmodgena

rogorc vxedavT, (1) modelidan gamomdinare, SesaZlebelia imis analizi, Tu ra

gavlenas axdens M3-is masis cvlileba gacvliT kursze, kerZod, SesaZlebelia Sesabamisi

elastikurobis koeficientis gamoTvla. marTlac,  gacvliTi kursis elastikurobis

koeficients,
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M3-is mimarT, eqneba saxe
E=(7.05799030143e-08*10156995)/1.885174=0.380272,

e.i. M3-is moculobis 1 %-iT Semcirebas SeuZlia gacvliTi kursis Semcireba 0.38 %-iT.

garda amisa, am modelis gamoyeneba SesaZlebelia gacvliTi kursis

prognozirebisTvisac, Tu winaswar gakeTdeba M3-is masis dinamikis prognozuli

Sefasebebi Sesabamisi periodisaTvis.

SevecadoT amis gakeTebas. amisaTvis SevadginoT modeli M3-is prognozirebis mizniT.
am maCveneblis trendul models, avtoregresiuli wevriT, aqvs saxe:

M3 = 0.636076165923*M3(-1) + 58395.8428394*@TREND –732585.543451 (2)
am modelis parametrTa statistikuri maxasiaTeblebi aseTia: modelis determinaciis

koeficienti Zalze maRalia (0.99-is rigis). sakmaod maRalia modelis koeficientTa t-
statistikebic (Sesabamisad, 4.5-is, 2.8-is da -2.3-is rigis). sakmaod kargia darbin-

uotsonis statistikac (1.86-is toli), rac imaze miuTiTebs, rom modelis forma sakmaod

zustia. modelis sizuste kargad Cans me-2 naxazze mocemul grafikzec.

nax.2. (2) modelis cdomilebis grafikuli warmodgena

am modelis bazaze miRebuli prognozuli Sefasebebi, 2016 wlis bolomde,

naCvenebia me-3 naxazze.

nax.3. fulis masis 3-is dinamika da prognozuli Sefasebebi 2016 wlis bolomde,

(2) modelis bazaze
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axla, am prognozidan da (1) modelidan gamomdinare, dolaris larze gacvliTi

kursis prognozul Sefasebebs eqneba me=-4 naxazze naCvenebi saxe.

nax.4. gacvliTi kursis dinamika da prognozuli Sefasebebi 2016 wlis bolomde,

(1) modelis bazaze

rogorc vxedavT, miRebuli prognozi sakmarisad pesimisturad gamoiyureba. am

prognozuli Sefasebebis mixedviT, dolaris kursis ganuxreli zrdis tendenciaa

mosalodneli.

ufro srul (mravlobiTi wrfivi regresiis) models aqvs saxe

DGK = 0.873544917886*DGK(-1) + 0.148777816589*LOG(M3) –
0.184479180875*LOG(FGU), (3)

sadac LOG naturalur logariTms aRniSnavs.

am modelis parametrTa statistikuri maxasiaTeblebi aseTia: modelis determinaciis

koeficienti sakmaod maRalia (0.98-is toli). sakmaod maRalia modelis koeficientTa

t-statistikebic (Sesabamisad, 18.2-is, 4,1-is da -4.2-is toli), rac imaze metyvelebs, rom

modeli SeiZleba gamoviyenoT ara mxolod prognozirebis, aramed gacvliT kursze

mocemuli faqtorebis zemoqmedebis analizis mizniTac!. rac Seexeba darbin-uotsonis

statistikas is idealurTan axlosaa (2.1-is rigis), rac imaze miuTiTebs rom modelis

forma (zemoT ganxilulisgan gansxvavebiT!) Zalian zustia. ase rom modeli uaRresad

saimedod gamoiyureba, rogorc analizis ise prognozirebis TvalsazrisiT (ix. agreTve

grafiki nax. 5-ze). Tumca, prognozirebis mizniT misi praqtikuli gamoyeneba moiTxovs

misi faqtorebis, farTo fulis masis da ucxoeTidan fuladi gzavnilebis dinamikis

prognozul Sefasebebs, Sesabamisi periodisaTvis.

nax.5. (3) modelis cdomilebis grafikuli warmodgena
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amasTanave, unda SevniSnoT, rom ucxoeTidan fuladi gzavnilebis (FGU),
dinamikidan gamomdinare, damaimedebeli prognozuli Sefasebebis miReba SeuZlebelia (Cvens

mier SemuSavebuli, e.w. integrirebuli mcocavi saSualosa da avtoregresiis (ARIMA)
tipis modelis bazaze gakeTebuli prognozuli Sefasebebi Zalian swrafad gadavida

minusebSi!). rac Sesabamisad, M3-is zemoT miRebul prognozuli SefasebebebTan erTad,

damaimedebel prognozebs laris gacvliTi kursis mimarT ((3) modelis bazaze), nadvilad

ver mogvcems!

zemoaRniSnulis gaTvaliswinebiT, gamoviyenoT axla, kidev erTi gansxvavebuli

midgoma gacvliTi kursis prognozirebisTvis. kerZod, avagoT gacvliTi kursis modeli

mxolod misi warsuli dinamikidan gamomdinare (e.w. avtoregresiisa da mcocavi saSualos

(ARMA) modeli (avtoregresiisa da mcocavi saSualos integrirebuli, ARIMA, modelis

kerZo SemTxveva) (ix. [2,3,5]). Cvens SemTxvevaSi, am models eqneba  saxe:

DGK = 0 + [AR(1)=1.01197191169,MA(1)=0.456054498919,BACKCAST=2013M02,
ESTSMPL="2013M02 2015M11"] (4)

sadac AR(1) warmoadgens pirveli rigis avtoregresiul wevrs, xolo MA(1)=ut-1, pirveli

rigis mcocavi saSualos tipis wevrs, sadac ut-1, mocemuli gantolebis cdomilebaa

(naSTiTi wevria, wina periodisaTvis).

am modelis parametrTa statistikuri maxasiaTeblebi aseTia: modelis determinaciis

koeficienti sakmaod maRalia (0.98-is toli). sakmaod maRalia modelis koeficientTa

t-statistikebic (Sesabamisad, 202.3-isa da 2.9-is toli). darbin-uotsonis statistikac

sakmaod kargia (1.9-is toli). maSasadame modeli Zalze saimedod gamoiyureba. modelis

sizuste kargad Cans me-6 naxazze mocemul grafikzec. amasTanave, unda SevniSnoT, rom

(aseTi modelebis specifikidan gamomdinare) maTi gamoyeneba mizanSewonilia mxolod

moklevadiani prognozirebisTvis.

nax.6. ARMA modelis cdomilebis grafikuli warmodgena

3. daskvna

am modelidan miRebuli gacvliTi kursis prognozuli Sefasebebi 2016 wlis

bolomde naCvenebia me-7 naxazze.
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nax.7. gacvliTi kursis dinamika da prognozuli Sefasebebi 2016 wlis bolomde,

ARMA modelis bazaze

rogorc vxedavT, miRebuli prognozuli Sefasebebi Tvisebrivad savsebiT

analogiuria imisa, rac zemoT ukve gvqonda miRebuli, (1) modelis bazaze.

aqedan gamomdinare: Tu yvelaferi „Zveleburad“ gagrZeldeba (anu ar iqneba miRebuli

seriozuli zomebi), uaxloes momavalSi lars kargi araferi elodeba, Tu amerikelebi

TviTon ar Seecdebian dolaris devalvacias (cxadia, ara laris, aramed maTi umsxvilesi

savaWro partniorebis valutebis mimarT!).

dabolos, ganvixiloT savaluti krizisis cnobili adreuli gamafrTxilebeli

indikatorebis (ix. [4]) dinamika, 2013 wlis ianvridan 2015 wlis noembramde, rogoricaa:

dolaris larze  realuri gacvliTi kursis indeqsi, komerciuli bankebis mier gacemuli

Sida kreditebis moculoba da fulis masis (M2) Sefardeba erovnuli bankis ucxouri

valutis rezervebTan.

am maCvenebelTa dinamika aRniSnuli periodisaTvis (Tveebis WrilSi), naCvenebia me-8,

9,10 naxazebze mocemul grafikebze.

nax.8. dolaris larze realuri gacvliTi kursis indeqsis dinamika

(100 Seesabameba, 1995 wlis dekembers)
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rogorc Sesabamisi grafikidan Cans, dolaris realurma gacvliTma kursma Tavis

maqsimums mocemuli periodisaTvis miaRwia savaluto krizisis dawyebamde (2013 wlis

noembramde) TiTqmis wlinaxevriT adre. mimdinare periodisaTvis ki es maCvenebeli TiTqmis

saanalizo periodis minimumis donezea.

rogorc me-9 naxazze mocemuli grafikidan Cans, komerciuli bankebis mier gacemuli

Sida kreditebis moculoba mTeli saanalizo periodis ganmavlobaSi ganuxrelad

izrdeboda, riTac cxadia, xels uwyobda (da uwyobs!) savaluto krizis tipis movlenebis

ganviTarebas.

rac Seexeba,  fulis masis (M2) Sefardebas erovnuli bankis ucxouri valutis

rezervebTan, es maCvenebeli sakmaod swrafad izrdeboda  2014 wlis ivlisamde, rac

cxadia xels uwyobda savaluto krizisis dadgomas, amis Semdeg periodSi ki mas,

mTlianobaSi, klebis tendencia axasiaTebs, rac cxadia pozitiuri faqtoria, savaluto

krizisebis prevenciis TvalsazrisiT.

nax.9. komerciuli bankebis mier gacemuli Sida kreditebis moculoba (aTas larebSi)

nax.10. fulis masis (M2) Sefardeba erovnuli bankis ucxouri valutis rezervebTan

yovelive zemoTqmulidan gamomdinare, Tu ar CavTvliT komerciuli bankebis mier

gacemuli Sida kreditebis moculobas, sxva indikatorebi axlo momavalSi savaluto

krizisis SesaZleblobaze ar miuTiTeben, Tumca Cveni valutis kursi isedac metismetad

dacemulia.
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EXCHANGE RATE FORECASTING PROBLEM FOR GEORGIAN
CURRENCY GEL

Gabelaia Akaki, Gabelaia Levan
Georgian Technical University

Summary

The problem of forecasting of exchange rate which, taking into account its complexity,
often is considered unreal, is analyzing. In particular, the correlation analysis of this indicator and
related directly factors is carried out. Econometric models of forecasting of exchange rate (factorial
and ARIMA type) are constructed and forecast estimations of national currency, on the basis of
this models, are found. All calculations are made on the basis of a known Eviews package. The
analysis of the known warning indicators of currency crisis is given.

ПРОБЛЕМА ПРОГНОЗИРОВАНИЯ ОБМЕННОГО КУРСА
ГРУЗИНСКОЙ ВАЛЮТИ ЛАРИ

Габелая А., Габелая Л.
Грузинский Технический Университет

Резюме

Рассмотрена проблема прогнозирования обменного курса, которая с учетом ее
сложности, часто считается нереальной. В частности, проведен корреляционный анализ этого
показателя и связанных с ним, непосредственно, факторов. Построены эконометрические модели
прогнозирования обменного курса (как факторные, так и типа ARIMA) на основе которых
найдены прогнозние оценки обменного курса национальной валюти Грузий - Лари. Все
рассчеты произведены на базе известного компютерного пакета “Eviews”. Проведен анализ
известных предупреждающих индикаторов валютного кризиса.
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grafikebis ageba IMSL Chart biblioTekis gamoyenebiT

laSa iaSvili, mixeil ninua, mariam TurmaniZe

saqarTvelos teqnikuri universiteti

reziume

kompiuteruli teqnologiebis epoqaSi sistematurad xorcieldeba progrაmuli

paketebis daxvewa da ganviTareba, farTovdeba da iqmneba axali programuli biblioTekebi,

romlebic ufro martivad wyvets sainJinro da samecniero sferos sxvadasxva amocanebs.

arsebuli programuli uzrunvelyofis pirobebSic gviwevs damatebiTi biblioTekebis

gamoyeneba. SemoTavazebulia daprogramebis meTodebi, Tu rogor SeiZleba gadaiWras

konkretuli amocana an romeli biblioTekis gamoyeneba aris SesaZlebeli mis gadasawyvetad.

C# programuli enis gamoyenebiT da nebismieri Framework versis pirobebSi sxvadasxva

organzomilebiani grafikebis ageba SesaZlebelia Microsoft Visual Studio garemoSi, magram igive

garemoSi aseve SesaZlebelia analogiuri ganzomilebiani grafikis ageba, ufro martivad,

IMSL Chart biblioTekis gamoyenebiT.

sakvanZo sityvebi: C# . IMSL Chart. kompiuteruli teqnologiebi.

1. Sesavali - biblioTekis dayeneba

avagoT C# da enis gamoyenebiT grafikebi IMSL Chart biblioTekis gamoyenebiT. sanam

mTavarze gadavidodeT saWiroa gavecnoT biblioTekis instalirebas da konfiguracias.

dayenebisas saWiroa vicodeT Tu romel direqtoriaSi davayeneT. Cven SemTxvevaSi esaa

Program Files-s VNI direqtoria. failis gadmowerisas davinaxavT, rom masSi, sainstalacios

garda, aris saswavlo dokumentacia, romelic moyveba VNI katalogSi.

2. ZiriTadi nawili

gamoviyenoT Microsoft Visual Studio 2015 versia, avirCioT Windows Forms
Application forma. radganac konsolur aplikaciaSi saxelsivrceebis damateba mogviwevs,

rac Tavidanve isedac damatebulia. CarTvisas, Solution Explorer-Si References-ze mausis

marjvena RilakiT virCevT Add Reference-s, Semdeg Browse-Si da movZebniT IMSLCS.dll,
romelic wesiT unda iyos VNI\imsl\imslcs500\bin direqtoriaSi. davamatoT saxelsivrceSi:

using Imsl.Chart2D;

Cveni kodi gviweria klasis konstruqtorSi, romelSic Chart da AxisXY klasebis

obieqtebi gvaqvs gamoyenebuli. aucileblad unda iyos FrameChart klasis memkvidre. garda

amisa klasebi, romlebSic funqciebi iwereba aucileblad unda iyos ChartFunction
interfeisis memkvidreebi. es interfeisi moiTxovs, rom funqciis tipi iyos double.
class kvadratuli : ChartFunction

{
int a = 2, b = 2, c = 1;
public double F(double x)
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{
return a * x * x + b * x + c;

}}

davweroT kodi da SevqmnaT raime klasi. Cven SemTxvevaSi es iqneba SampleProject. aseve

SevqmnaT uparametro konstruqtori.

public class SampleProject : FrameChart
{
}

public SampleProject()
{
}

Cveni ZiriTadi kodi aris swored am konstruqtorSi. Cven gvWirdeba Chart, AxisXY da

Data klasis obieqtebi. erTs erqmeva x RerZi, xolo meores - y. gamogvaqvs ori grafiki, erTi
kvadratuli funqciis da meore sinusis. Sesabamisad dagvWirdeba 2 Data klasis obieqti

(monacemebi). am SemTxvevaSi data-ს aqvs 4 parametri: Axsi, funqcia, x-is sawyisi da saboloo

mniSvnelobebi. amrigad Cveni konstruqtori Tavisi kodiT ase gamoiyureba:

public SampleProject()
{

Chart chart = this.Chart;
AxisXY axis = new AxisXY(chart);
axis.AxisX.SetTitle("x ღერძი");
axis.AxisY.SetTitle("y ღერძი");

chart.Legend.IsVisible = true;

Data data1 = new Data(axis, new kvadratuli(), -2, 1);
data1.LineColor = Color.Blue;
data1.SetTitle("კვ.გრაფიკი");

Data data2 = new Data(axis, new sinusi(), -10, 10);
data2.LineColor = Color.Red;
data2.SetTitle("სინუსი");

}

Tu am kods pirdapir daakopirebT, geqnebaT erori, radgan kvadratuli da sinusi

klasebi jer ar gaqvT, jer ganvixiloT kvadratuli funqcia:

class kvadratuli : ChartFunction
{

int a = 2, b = 2, c = 1;
public double F(double x)
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{
return a * x * x + b * x + c;

}
}

Semdeg ki sinusi:

class sinusi : ChartFunction
{

public double F(double x)
{

if (x == 0.0)
return 1.0;

return Math.Sin(Math.PI * x) / (Math.PI * x);
}

}
aq, 0.0-ze erTi imitom gavxadeT, rom NaN ar dagviweros, sabolood Cemi mTliani

kodi ase gamoiyureba:

using System;
using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
using System.Windows.Forms;
using Imsl.Chart2D;

namespace WindowsFormsApplication1
{

public partial class Form1 : Form
{

public Form1()
{

InitializeComponent();
}

}

public class SampleProject : FrameChart
{

public SampleProject()
{

Chart chart = this.Chart;
AxisXY axis = new AxisXY(chart);
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axis.AxisX.SetTitle("x ღერძი");
axis.AxisY.SetTitle("y ღერძი");

chart.Legend.IsVisible = true;

Data data1 = new Data(axis, new kvadratuli(), -2, 1);
data1.LineColor = Color.Blue;
data1.SetTitle("კვ.გრაფიკი");

Data data2 = new Data(axis, new sinusi(), -10, 10);
data2.LineColor = Color.Red;
data2.SetTitle("სინუსი");

}
}

class kvadratuli : ChartFunction
{

int a = 2, b = 2, c = 1;
public double F(double x)
{

return a * x * x + b * x + c;
}

}

class sinusi : ChartFunction
{

public double F(double x)
{

if (x == 0.0)
return 1.0;

return Math.Sin(Math.PI * x) / (Math.PI * x);
}

}
}

kodi rom  gaiSvas Program.cs-Si gamSvebi kodi unda Seicvalos

Application.Run(new SampleProject());

es aris Cveni mTavari klasis saxeli, ase rom Tqvens klass Tu sxva rame daarqviT,

maSin is saxeli miuTiTeT. Cveni kodis gamoyenebis Semdeg miiRebT im Sedegs romelic sur.1

aris naCvenebi.
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nax.1. grafiki, 1-kvadratuli funqcia, 2-sinusis funqcia

3. daskvana:

gamoviyeneT Microsoft Visual Studio, avirCieT Windows Forms Application-is forma, sadac

C_sharp obeqturi enis da axali IMSL Chart biblioTikis gamoyenebiT avageT

organzomilebiani grafiki. SesaZlebelia samecniero amocanebis  amoxsna da Sedegebis naxva

grafikis saxiT. mocemuli erT-erTi meTodi SesaZlebas iZleva axali biblioTikis

dasamateblad da ufro martivad gamoyeneba vidre Visual Studio gvTavazobs. aseve ganxilulia

vizualizaciisTvis rogorc calkel klasebi, aseve mTliani kodi martiv magaliTze da

mocemulia Sedegebi grafikis saxiT.
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1. iaSvili l., ninua m. (2015). IMSL Chart. www.scripts.ge
2. smiti T. (2015). IMSL Chart dokumentacia. http://www.roguewave.com/help-support-
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BUILT CHARTS USING IMSL CHART LIBRARY

Iashvili Lasha, Ninua Mikheil, Turmanidze Mariam
Georgian Technical University

Summary

Every day takes place in the era of computer technology to refine and develop software
packages, set up new software packages and libraries, which are more easily decide the different types
of tasks. We have to use additional libraries in the conditions of the software, is offered a variety of
programs, methods on how to solve a specific task, or that the library may be used for a given task.
The programming language C #, using a variety of two-dimensional graphs, and any framework miles
conditions can be constructed with Microsoft Visual Studio environment, but the environment as
well as possible a similar dimensional graph, more simply, IMSL Chart library.

ПОСТРОЕНИЕ ГРАФИКОВ С ИСПОЛЬЗОВАНИЕМ IMSL CHART
БИБЛИОТЕКИ

Иашвили Л., Нинуа М., Турманидзе М.
Грузинский Технический Университет

Резюме
Компьютерные технологии в эпоху систематического совершенствования и

развития программных пакетов, расширяются и создают новые программные
библиотеки, которые более легко решают различные задачи инженерных и научных
сфер. Мы должны использовать дополнительные библиотеки в условиях
существующего программного обеспечения. Предлагаемые методы программирования
позволяют как решить определенную задачу, так и определить библиотеку, которая
может быть использована для ее решения. Использование языка программирования С#
позволяет строить различные двумерные графики в среде Microsoft Visual Studio. В
этой же среде возможно построение также аналового графика с использованием IMSL
Chart библиотеки.
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qaris aerodinamikuri modelireba COMSOL MULTIPHYSICS  
paketis bazaze 

laSa iaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

COMSOL Multiphysics    aris programuli paketi, romelic uzrunvelyofs maTematikuri 

da fizikuri modelebis martiv modelirebas sxvadasxva ganzomilebaSi. programul paketSi 

Cadebulia yvela is maTematikuri formula, romelic aqtualuria sxvadasxva samecniero 

kvlevebisaTvis. programa gankuTvnilia fizikosebis, inJinrebisa da maTematikosebisTvis, 

romlis saSualebiT SesaZlebelia amoixsnas sxvadasxva tipis amocana da Seiqmnas maTi axali 

modelebi. programis saSualebiT SesaZlebelia rogorc qaris datvirTvebis, aseve sxva 

sainJinro amocanebis gadawyveta da modelireba sxvadasxva ganzomilebaSi.      

sakvanZo sityvebi: aerodinamika. modelireba. qaris nakadi. COMSOL Multiphysics.

1. Sesavali 

COMSOL Multiphysics-is programaSi Tavidan SevadgineT garsmdeni qaris dinamikis 

proeqti, gavTvaleT  qaris nakadis dinebebi, turbulenturi zonebi da SevadgineT misi or 

da samgazomilebiani modelebi, sadac qaris siCqare - 4m/wm, wneva - 102.02 kps. 

2. ZiriTadi nawili 

1-el naxazze mocemulia saxlis garsdenis modelireba or ganzomilebaSi. vxedavT, rom 

saxlis garSemo warmoiqmneba haeris nakadis turbulenturi zona. me-2 naxazze grafiki 

Seqmnilia 2D ganzomilebaSi.                     

 

 

 

 

 

 

 

 

 

 

 

 
nax.1. qariT garsdena Senobaze 

N 

 

 

 

 

 

 

 nax.2. qaris nakadis modelireba COMSOL Multiphysics -sis garemoSi 
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mocemulia wnevis zemoqmedeba Senoba nagebobaze (nax.3), sadac wneva aris 102.02 kps da 

rogor xdeba Senobaze zewola, Tu 180 kilometris manZilze xelSemSleli pirobebi ar aris.  

 

 

nax.3. aRniSnulia wnevis faqtorebi sxvadasxva wertilebSi  

Tu rogor icvleba wneva 

 

rogorc vxedavT kedlis midamoebSi wneva moqmedebs 131.18kps da 150 kps-iT. 

parmatrebis agebisas gamoviyeneT navie-stoqsis gantoleba, romlis SemTxvevaSi 

gamoyenebuli iqna Semdegi parametrebi: Fluid, Properties, Wall, Initial Values, Inlet, Outlet. 

Senoba nagebobis konstruqciaSi Semavali komponentebia: rkina, betoni da aguri. 

ganvixiloT cal-calke TiTeuli komponetis mniSveloba. proeqtis agebisas gamoyeneba: 

Fluid Properties (siblantis parametri)  gantoleba: 

 

 
𝑝 ( წნევა

კგ

მ2
− ზე) და  𝜇  (dinamikuri nakadi), sadac 

𝜇=100pa,  𝑝 =1 kg/m2 

Wall – kedilis fuqciaa, romelic calkeulad moicavas Inlet da Outlet komponentebs. 

unda aRiniSnos, rom SeiZleba kedeli iyos gluvi an aragluvi. amisdamixedviT icvleba 

formulac. magaliTad, Cvens SemTxvevaSi kedeli uxeSia da arekvla ar xdeba: 

𝑢 = 0 

Initial Values – sawyisi sidideebia sadac mocemulia Fluid Properties (siblantis 

parametrebi).  
Inlet – SemSvebi, modelis agebisas viniSvaT parametrebs, saidanac xdeba qaris daberva  

anu ra siCqariT da ra wneviT xdeba Senoba-nagebobaze zewola. 

Wall funqcia anu kedlis funqcia, iTvaliswinebs im mxares, sadanac xdeba Senoba- 

nagebobaze ZiriTadi zewola. romelic gamoisaxeba Semdegi saxis gantolebiT: 

𝑢 = −𝑈0𝑛 
sadac 𝑈0 = 3.6 m/wm. 

  

me-4 naxazze naCvenebia 3.6 m/wm-ze warmoqmnili turbulentoba. 
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Qnax.4. qaris dinebisa da wnevis zemoqmedeba Senoba-nagebobaze 

   

qaris dinebis angariSi ganvaxorcieleT saxlis monacemebze sam ganzomilebaSi, sadac 

simaRle -5 m, sigrZe – 12 m da sigane -11 m-ia.  

3D ganzomilebaSi saxli aris banuri gadaxurvis. saxlis wina mxares 15 metris 

manZilze xelmSeSleli pirobebi ar aris. qaris siCqare da wneva aRebulia hidrologiuri 

monacemebze dayrdnobiT.  

modelis agebisas gaTvaliswinebulia zemoqmedebis parametrebi qaris, wnevis da 

temperaturis parametrebi, sadac 

𝑈0 = 15 m/w,  𝑃 = 106.02kps,    𝑇 = 200𝐶 

Fluid Properties (siblantis parametri) – mocemulia gantoleba da sxva parametrebi, 

romelic damokidebulia droze. 

 
aqve mocemulia Wall -kedilis funqciac, romelic gansazRvravs ZiriTad zewolas 

kedelze da Caiwereba formuliT: 
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Inlet - qari saidanac uberavs anu e.w damberavi da misi formulebi da parametrebi, 

romelic damokidebeulia droze, unda akmayofilebdes Semdeg pirobebs: 

 

 
sadac turbulentobis intesivobaa lT=0.05 da turbulentobis sigrZe LT=0.01 m. 
 

Outlet - berva anu saidanac uberavs qari da misi gantoleba, xolo wnevis gantoleba 

romelic ar warmoadgens daZabulobas, gveqneba Semdegi saxis formuliT: 

  

 

Tu gvsurs Cvens SemTxvevaSi  wnevis gansazRvrac, maSin 

 
  წneva PP=106.02 pa. 

sasazRvro pirobebi da simetriuloba: 

 
unda aRiniSnos, rom daTvlisas, animaciis modelis drois intervali 30 wamia, 

kompiuteri iTvlida 0.01 wm intervaliT da maqsimaluri sizustiT. Tavidan Senobis garsdena 

xdeba, bolos ki turbulentoba warmoiqneba (nax.5). 

 

 

 

 

 

 

 

 

 

 

 

 
Nnax.5 saxlis garSemo xdeba turbulenturi zonebis warmoqna da zewola 

 
3. daskvna 

agebuli iqna qaris organzomilebiani da samganzomilebiani maTematikuri modelebi 

COMSOL Multiphysics garemoSi gaTvlili iqna ra maRlivi marTkuTxa paralelepipedis 

formis nagebobis garsdenis amocana aseve gansazRvruli iqna Sesabamisi aerodinamikuri 

koeficientebi qaris siCqaris sxvadasxva mniSvnelobebisaTvis, aseve gaTvlili iqna 

marTkuTxedis formis nagebobis garsdena sasrul-sxvaobaTa meTodiT da variaciuli meTodiT. 
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gansazRvruli iqna Sesabamisi aerodinamikuri parametrebi da winaRobis koeficientebi 

reinoldsis ricxvis sxvadasxva mniSvnelobebisaTvis; 

 

literatura: 

 

1. https://www.comsol.com/comsol-multiphysics 

2. iaSvili l. (2014 წ). rTuli formis sainJinro nagebobaTa aerodinamikuri 

datvirTvebis maTematikuri modelireba. http://www.nplg.gov.ge/dlibrary/collect/0002/000718-

/Dis.Iashvili%20L..pdf  

3. iaSvili l. (2015). qaris datvirTvebis angariSi comsol-multiphysics garemoSi.  

ISBN: 978-9941-0-7367-0. Tbilisi. http://dspace.nplg.gov.ge/bitstream/1234/75754/1/Karis-

_Datvirtvirtvebis_Angarishi.pdf  

 
WIND AERODYNAMIC MODELING USING PACKAGE OF  

COMSOL MULTIPHYSICS 

Lasha iashvili 

Georgian Technical University 

Summary 

COMSOL Multiphysics is a software package that provides easy modeling of mathematical and 

physical models of different dimensions, the program package contains all the mathematical formula, 

which is important for a variety of scientific research. The program is intended for physicists, 

engineers, mathematicians, for which it is possible for different types of tasks solved and set up their 

new models. It enables both the wind loads as well as other engineering and simulation tasks in a 

different dimension. 

 

 

АЭРОДИНАМИЧЕСКОЕ МОДЕЛИРОВАНИЕ ВЕТРА  НА БАЗЕ   

ПАКЕТА COMSOL MULTIPHYSICS  

Иашвили Л. 
Грузинский Технический Университет 

Резюме 

COMSOL Multiphysics является программным пакетом, который обеспечивает 

легкое моделирование математических и физических моделей различных размеров. 

Пакет программного обеспечения включает в себя все математические формулы, 

которые имеют важное значение для различных научных исследований. Программа 

предназначена для физиков, инженеров и математиков для решения задач различного 

типа и построения моделей.Программа позволяет рассчитать как ветровые нагрузки, а 

также решать другие инженерные задачи. 

 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 2(20), 2015 

 

205 
 

testireba da testirebis eleqtronuli saSualebebi 

iza oqropiriZe 

saqarTvelos teqnikuri universiteti 

reziume 

Tanamedrove ganaTleba warmoudgeneli gaxda kompiuteris da internetis gareSe. 

moswavleebis, studentebis da sxva moqalaqeebis umravlesoba aqtiurad iyenebs maT 

ganaTlebis misaRebad. dReisaTvis testirebas sakmaod didi yuradReba eTmoba, rogorc 

codnis Semowmebis swraf da moxerxebul saSualebas. eleqtronuli testireba intensiurad 

gamoiyeneba saxelmwifo, Tu kerZo seqtorSi kadris SerCevisas, codnis damadasturebeli 

sertifikatebis aRebisas. statiaSi ganxilulia testuri davalebebis Sedgenis principebi, 

validurobis da sandoobis Semowmeba, testirebis meTodebi, misi dadebiTi da uaryofiTi 

mxareebi, testis Sedgenis rekomendaciebi da testirebis procesis programuli 

uzrunvelyofa MOODLE sistemiT. 

sakvanZo sityvebi: testi. testirebis meTodebi. testuri davalebebi. testireba. 

1. Sesavali 

testi cdas, gamocdas niSnavs. is gamoiyeneba ganaTlebis yvela safexurze, rogorc 

Sefasebis erT-erTi obieqturi da swrafi meTodi. ramodenime welia, rac testireba 

gamoiyeneba saqarTvelos ganaTlebis saministros mier, rogorc moswavleTa erTiani 

erovnuli gamocdebis, samagistro gamocdebis, aseve profesiuli kolejebis da TviT 

maswavlebelTa sasertifikacio gamocdebis procesebSi. eleqtronul testirebas ganaTlebis 

saministro iyenebs moswavleTa saatestacio gamocdebis dros. eleqtronuli testireba 

intensiurad gamoiyeneba mraval saxelmwifo, Tu kerZo seqtorSi kadris SerCevisas, codnis 

damadasturebeli sertifikatebis aRebisas.  

zogierTi eleqtronul testirebas Seucvlel da idealur komponentad miiCnevs, 

zogic skeptikurad uyurebs da Tvlis, rom Zvel sistemas veraferi Caanacvlebs. 

eleqtronuli testireba pedagogiuri procesis Sedegis gazomvis  erTerTi teqnologiuri 

procesia. mogexsenebaT, nebismier aqtivobas sWirdeba gazomva da raodenobriv 

maxasiaTeblebSi gamosaxva. am maxasiaTeblebis analizi da dakvirveba, saSualebas mogvcems 

SevafasoT ukve ganxorcielebuli aqtivobebis susti da Zlieri mxareebi. igive monacemebis 

anlizis Sedegad SesaZlebeli Sejamdes  samomavlo gegmebi da saWiroebis SemTxvevaSi moxdes 

misi koreqtireba. 

miiCneva da dadasturebulia, rom testireba efeqturia pedagogiuri procesis Sedegis 

gazomvis drois, ekonomiuri danaxarjebis da saimedoobis urTierTmimarTebis gaTvalis-

winebiT. anu, iTvleba, rom drois mokle monakveTSi mcire ekonomikuri danaxarjebiT 

SesaZlebelia ganxorcilebuli aqtivobaTa efeqturobis obieqturad gazomva. miuxedavad 

amisa, aRsaniSnavia, rom Sefasebis aqamde gamoyenebuli tradiculi meTodebi swavlebaSi  

(leqcia, seminari, diskusia, prezentacia, treningi da a.S.) da monitoringSi (Sefasebis 

aTbaliani sistema, gamocda, CaTvla, koloqviumi, gasaubreba) ar dakargavs TavianT 

aqtualobas da SemdgomSi Cveulebrivad iqneban gamoyenebuli. Tanamedrove teqnologiebi 

yvela am komponents kvlav gamoiyenebs, magram albaT, ufro naklebi doziT. 

axali teqnologiebi mimarTulia ara saSualo codnis donis mqone moswavleTa 

saWiroebebze, aramed TiToeuli moswavlis individualur swavlebaze.  
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swavlebis Tanamedrove teqnologiam unda uzrunvelyos TiToeuli moswavle 

individualuri programiT, romelic Seesabameba konkretulad am moswavlis codnisa da 

unarebis dones. swored am etapze pedagogiuri moRvaweobis Sedegebis gasazom instrumentad 

testireba gansakuTrebul mniSvnelobas iZens.   

2. testirebis meTodebi 

testireba, sakmaod rTuli procesia da gamoiyeneba pirovnuli Taviseburebebis, 

intelqtis koeficentis an codnis Sesamowmeblad. profesiuli ganaTlebis sferoSi testi 

ZiriTadad codnis Sesamowmeblad gamoiyeneba.   

arsebobs standartizebuli da pedagogis mier Sedgenili testebi. standartizebuli 

testebi profesionalebis mieraa Sedgenili. mocemuli testi eyrdnoba normas, standarts, 

anu garkveuli jgufisTvis saSualo macvenebls. TiToeuli adamianis mier miRebuli 

rezultatis Sedareba xdeba dadgenil normasTan, standartTan. standartizebuli testi  

Sedgeba testuri davalebebisa da inctruqciisgan, romelSic miTiTebulia testi mizani 

(ras zomave es testi), norma - garkveuli asakobrivi sxva tipis jgufisTvis, cxrilisagan, 

ris mixedviTac xdeba konkretuli adamianis rezultatisSedareba testis normasTan. 

standartizebuli testi  gamoyeneba adamianis inteleqtis, pirovnuli Taviseburebebis, 

profesionalTa kompetenturobis (mag: pedagogebis an iuristebis), studentebisa da 

moswavleebis miRwevebis gasazomad arsebobs testebi, romlebic gamoiyeneba garkveuli 

saswavlo kursebis dawyebis win da dasrulebis Semdeg, raTa ganisazRvros ramdenad 

warmatebulad moxda kursis daZleva. 

pedagogis mier Sedgenili testebi aris davalebaTa erToblioba, romlis 

meSveobiTac mowmdeba studentTa codnis done, maT mier profesiuli unarebis floba. 

arsebobs normaze da kriteriumze orientirebuli tipis pedagogiuri testebi: 

1. homogenuri da heterogenuli; 

2. mimdinare da Semajamebeli, misaRebi da sakvalifikacio. 

normaze orietirebuli pedagogiuri testi SesaZlebelobas iZleva SevadaroT erTi 

studentis monacemebi sxvebisas, xolo kriteriumebze orientirebuli pedagogiuri testi 

ki SesaZleblobas iZleva SevafasoT Tu ra doneze aqvT studentebs aTvisebuli programiT 

gaTvaliswinebuli masala. 

homogenuri pedagogiuri testi mxolod erT sagnis davalebebisgan Sedgeba. homogenuri 

pedagogiuri testi SeiZleba iyos rogroc normaze, ise kriteriumze orientirebuli. 

saswavlo procesSi yvelaze xSirad swored homogenuri testi gamoiyeneba. 

heterogenuli pedagogiuri testi ramdenime sagnis davalebebs moicavs. amitom, mis 

SigniT SesaZlebelia Sediodes ramdenime homogenuri testi (am tipis pedagogiuri testis 

gamoyeneba SesaZlebelia misaRebi an sakvalifikacio gamocdis, testirebis dros). 

mimdinare testirebas mimarTaven saswavlo procesis mimdinareobis dros. igi 

SesaZleblia Sedegenili iyos erTi an meti pedagogis mier. am saxis testi Zalze 

mniSvnelovania. misi meSveobiT SesaZleblia studentTa codnis donis sistematuri 

gakontroleba, maTi swavlis motivaciis, damoukideblad muSaobis unaris gamomuSaveba. 

Semajamebeli testi gamoiyeneba SedarebiT didi moculobis codnis Sesamowmeblad, 

garkveuli Temis, an drosi monakveTis( semestris, saswavlo wlis) dasrulebisas. aseTi 

tipis testis Sedgena ZalZed mniSvnelovania. am tipis testi unda gamoirCeodes maRali 

validurobiT da sandoobiT. umjobesia, rom am tipis testebi erT disciplinis farglebSi 
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iyos centralizebuli da standartuli. ZiriTadad homogenur da kriteriumebze 

orientirebuli testebisgan Sedgeba. 

misaRebi testireba gamoiyeneba studentTa saswavlebelSi Caricxvis dros. testireba 

SesaZlebelia erT an ramdenime saganSi tardebodes. aseTi dros ZiriTadad gamoiyeneba 

homogenuri, normativebze orientirebuli an heterogenuli testebi. 

sakvalifikacio testireba tardeba swavlis garkveuli etapis dasrulebis Semdeg. am 

tipis  testirebis  meSveobiT xdeba imis gansazRvra, Tu ramdenad Seesatyviseba TiToeuli 

studentis codnis done specialitis kvalifikaciis miniWebis standartiT gansazRvrul 

dones. testirebis mizani unda iyos specialitebis mozadebis donis amaRleba. es testi 

SemuSavebuli unda iyos pedagogebis, meTodistebis mier. am tipis testireba umjobesia iyos  

centralizebuli. sakvalifikacio testi unda gansazRvravdes studentis profesiuli 

codnis donesa da profesiuli unarebis flobas.  

3. testuri davalebebis Sedgena 

testuri davalebis Sedgenisas aucileblia testuri proeqtis Sedgena. igi moicavs 

testirebis Temebs, SekiTxvebis arss da raodenobas cakleuli TemisaTvis. aucileblad 

gasaTvaliswinebelia sagnis specifika. kargi testi unda iyos validuri da sando. 

validuria testi im SemTxvevaSi, Tu is zomavs im movlenas, ris gasazomadac viyenebT 

mas. magaliTad, informaciuli teqnologiebis testSi ar Sediodes SekiTxva sadurglo 

nakeTobebis damuSavebis Sesaxeb. Tu saswavlo kursis 40% eTmoba garkveuli informaciis 

gadacemas da 60% praqtikuli davalebebis Sesrulebas, testi ise unda iyos Sedgenili, 

rom misi 40% amowmebdes mocemul informacias. 

meore aucilebeli pirobaa sandooba. igi mdgomareobs testis Sedegebis mudmivobaSi. 

magaliTad, Tu kompiuteris arqiteqturis testSi asma studentma saSualod 95 qula 

daagrova da erTi kviris Semdeg 85, maSin mocemuli testi sando ar yofila. Tu gvinda, 

rom Cven mier  Sedgenili testi iyos sando, Semdeg faqtorebi unda gaviTvaliswinoT: 

I faqtori - gasazomi obieqtis arastabiluroba. swavlis procesSi igulisxmeba, rom 

moswavleebi ukeT iswavlian masalas, daeuflebian romelime disciplinas. amitom sando 

testSi aucileblad unda iyos gaTvaliswinebuli mosalodneli cvlilebebi. 

II faqtori - SemTxveviToba. warmoidgineT testi, romelic 20 kiTxvisgan Sedgeba, da 

masze SesaZlo pasuxi aris „ki“ an „ara“. masalis ar codnis SemTxvevaSic sworad gacemuli 

pasuxis albaToba aris 1:2;  anu SeiZleba adamianma, sworad upasuxos 50%-s,  Tu is 

SemTxveviTad Semoxazavs pasuxebs. magaram aseve SesaZloa fortunam ar gagiRimoT da 

mxolod 3 SekiTxvaze gasceT swori pasuxi. testis sandoobis gazrda SesaZlebelia mxolod 

SekiTxvebis raodenobis gazrdiT. did SerCevaze fortunis gavlena mcirdeba. 

III faqtori - davalebaTa sirTule. saSualo sirTulis davalebebisagan Semdgari 

testi ufro sandoa, vidre testi, romelSic sxvadasxva sirTulis, araerTgvarovani 

davalebebia mocemuli. 

 dadebiTi mxareebi: 

 testi iZleva SesaZleblobas sistematurad vakontroloT da SevamowmoT 

TiToeuli studentis codnis done; 

 testiT SegviZlia SevafasoT rogorc Teoriuli codna, ise inteleqtualuri 

SesaZleblobebi da praqtikuli unarebi; 
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 testi ufro obieqturia, vidre zepiri gamokiTxva, vinaidan Tavisufalia pedagogis 

mxridan romelime studentis mimarT subieqturi damokidebuleba; 

 testirebis Catareba SegviZlia erTdroulad did SerCevaze; 

 droSi ekonomiuria; 

 testirebis dros yvela studenti Tanabar pirobebSia; yvelas erTnairi moTxovna 

aqvs wayenebuli; 

 SesaZlebelia Sedegebis gazomva da analizi ganxorcieldes studentTa did masaze 

individualurad; 

 testirebas ar sWirdeba didi dro; 

 uaryofiTi mxareebi: 

 testi informacias gavZlevs arsebuli codnis Sesaxeb, magram ar gavZlevs srul 

suraTs adamianis SesaZleblobebis, potencialis Sesaxeb. amitom kargi iqneba testis Sevseba 

informaciis sxva wyarodan: kerZod zepiri gamokiTxvis, prezentaciisa an qcevaze dakvirvebis 

meSveobiT; 

 aucileblad gasaTvaliswinebelia is faqti, rom testis Sedgenaze gavlena SeiZleba 

moaxdinos studentis motivaciam an misma emociurma mdgomareobam; 

 arsebobs pasuxis SemTxveviT gamocnobis Sansi; 

 testis Sesaqmnelad rekomendaciebi: 

 testis Sedgenamde aucileblia testuri proeqtis SemuSaveba (kiTxvebis tipis 

gansazRvra: arCeviTi, esse, WeSmariti/mcdari da a.S); 

 testis sirTule unda Seesabamebodes studentis codnis dones; 

 testis kiTxvebi/davalebebi unda iyos Zalian konkretuli; 

 gansazRvruli unda iyos testis xangrZlivoba da Sesabamisad kiTxvebis raodenoba; 

 alternatiuli mtkicebulebebis SemTxvevaSi araswori pasuxebi erTnairad unda 

gavdes swor pasuxs; 

 aucileblia testirebis Semdeg studentebTan erTad swori da araswori pasuxebis 

garCeva/analizi; 

 SeirCes testirebisTvis saWiro programuli uzrunvelyofa; 

 studentebs testirebis dawyebamde unda miewodes sruli infromacia testis 

Sevsebis da gamoyofili drois Sesaxeb. 

4. testirebis programuli uzrunvelyofa - MOODLE 

virtualuri samyaro testirebisaTvis sxvadasxva programul uzrunvelyofas 

gvTavazobs: TiToeuli programuli platforma xasiaTdeba Zlieri da susti mxareebiT. 

analizis safuZvelze arCevani amjerad MOODLE platformaze SevaCereT. am sistemas 

msoflios mravali saganmanaTleblo dawesebuleba iyenebs. dReisaTvis igi gamoiyeneba 

saqarTvelos zogierT umaRles da profesiul saganmanaTleblo dawesebulebaSic.   

kerZod, sazogadoebrivi kolejis ganaTlebis marTvis sainformacio sistemis saswavlo 

procesSi MOODLE-is platforma gamoiyeneba ara mxolod eleqtronuli testirebis, aramed 

eleqtronulad studentis mier saswavlo kursis Seswavlis donis dasadgenad. 

Moodle  Ria kodis mqone programuli uzrunvelyofaa. is erT-erTi saukeTeso 

saSualebaa testirebisa da eleqtronuli swavlebis sistemis Sesaqmnelad. sistemaSi 
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students SeuZlia miiRos informacia teqsturi, an multimediuri saSualebiT, Seasrulos 

interaqtiuri praqtikuli davaleba, testirebis dasrulebisTanave, sistema maswavlebelsa 

da students awvdis detalur informacias imis Sesaxeb, Tu ra droSi ra Sedegebi aCvena, 

Seajamebs da statistikurad daamuSavebs testirebis Sedegs.  

sistemaSi SesaZlebelia  ganisazRvros sxvadasxva tipis sistemuri rolebi. ZiriTadad 

gamoiyofa Semdegi ZiriTadi rolebi: administratori, maswavlebeli, studenti. 

TiToeul rols sistemaSi Sesabamisi SesaZleblobebi gaaCnia:  

maswavlbeli amzadebs sxvadasxva tipis kiTxvebs da axdens testirebis organizebas. 

sistemaSi Sesasvlelad sistemis administratori aregistrirebs momxmarebels da 

ganusazRvravs Sesabamis rols:  

testirebisTvis sistemis administratori generirebas ukeTebs momxareblis saxels da 

parols, romelic unikaluria TiToeuli studentisTvis/momxareblisTvis. 

nax..1. avtorizacia 

avtorizacis gavlis Semdeg, fanjaraSi gamoCdeba testirebis CamonaTvali (nax.2). 

 

nax.2. testirebis CamonaTvali 

testis sasurveli variantis arCevisTanave ekranze gamodis sainformacio fanjara, 

sadac miTiTebulia testisTvis gankuTvnili drois xangrZlivoba da instruqcia (nax.3). 

 

 

 

 

 

nax.3. testis instruqcia 

testirebis procesi iwyeba RilakiT ,,testis dawyeba“.  

nax.4. testis navigacia 

gaxsnili/aqtiuri teqsti ekranze warmodgenilia SekiTxvebis CamonaTvalis saxiT. 

ekranis marcxena zeda nawilSi ganTavsebulia navigaciis paneli, romelic students testis 

SekiTxvebs Soris survilisamebr gadaadgilebis saSualebas aZlevs (nax.4). navigaciis 

panelze garda testSi arsebuli SekiTxvebis rigiTi nomrebisa ganTavsebulia Rilaki 

,,testis dasruleba“, romelic gamoiyeneba mxolod testze muSaobis dasrulebis mizniT. 

testze muSaobis procesSi gverdis Secvla xorcieldeba RilakiT  ,,Semdegi“ (nax.5). 
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nax.4. testis nimuSi 

testis dasruleba xdeba navigaciis panelze an bolo gverdze arsebuli RilakiT 

,,testis dasruleba“ (nax.6). RilakiT sargeblobis SemTxvevaSi ekranze gamodis testis 

Semajamebeli informacia, sadac Cans rogorc pasuxgacemuli aseve pasuxgaucemeli 

SekiTxvebi. 

 
 

 

 

 

 

 

 

 

 

 

 
nax.5. testis Sejameba 

survilis SemTxvevaSi SesaZlebelia testze muSaobis gagrZeleba an `testis 

dasruleba”. am RilakiT sargeblobisas gamodis dialoguri fanjara, romelic damatebiT 

iTxovs Sesrulebuli qmedebis dadasturebas an 

gauqmebas (nax.7). 

testis dasrulebis SemTxvevaSi gamoitaneba 

testirebis Sedegi (nax.8). sainformacio velSi Cans 

testze muSaobis dro, sworad/arasworad gacemuli 

pasuxebis raodenoba da jamuri qula anu Sefaseba. 

nax.6. testis dadastureba 

 

 

 

 

 

 

 

nax.7. testirebis Sedegi 
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 testirebis dros rekomendaciebi: 

 testis dasrulebamde gacemuli pasuxebis cvlileba SesaZlebelia; 

 dro TiToeuli monawilisTvis aiTvleba individualurad; 

 internetis/denis/brauzeris gaTiSvis, kompiuteris gadatvirTvis da a.S SemTxvevebSi 

monawile agrZelebs tests (aseT SemTxvevaSi inaxeba gacemuli pasuxebi); 

 testSi navigaciisaTvis aucilebelia isargeblon testis navigaciis paneliT da ara 

brauzeris Back da Forward RilakebiT. 

6. daskvna 

amgvarad, testireba, sakmaod rTuli procesia da gamoiyeneba pirovnuli Taviseburebebis, 

intelqtis koeficentis an codnis Sesamowmeblad. eleqtronuli testireba intensiurad 

gamoiyeneba saqarTvelos ganaTlebis saministros mier, rogorc moswavleTa erTiani erovnuli 

gamocdebis, samagistro gamocdebis, aseve profesiuli kolejebis da TviT maswavlebelTa 

sasertifikacio gamocdebis procesebSi, testi ZiriTadad codnis Sesamowmeblad gamoiyeneba. 

amitom aucilebelia gaTvaliswinebul iyos TiToeuli sagnis/Temis specifika. kargi testi unda 

iyos validuri da sando. eleqtronuli testirebis programuli uzrunvelyofis sistema 

(MOODLE) maswavlebelsa da students testirebis dasrulebis Semdeg awvdis detalur 

informacias imis Sesaxeb, Tu ra droSi ra Sedegebi aCvena, amavdroulad ajamebs da 

statistikurad amuSvebs testirebis Sedegs.  

literatura: 

1. Rlonti l., qitiaSvili a., labartyava n. (2011). swavlebisa da Sefasebis meTodebi 

profesiul ganaTlebaSi. saq. ganaTlebisa da mecnierebis saminitro. Tbilisi. 

2.  http://testing.emis.ge/; http://moodle.org/ 

TESTING AND ELECTRONIC TESTING MEANS 

Okropiridze Iza 
Georgian Technical University 

Summary 

We cannot imagine contemporary education without computer and internet. Pupils, students and 

other citizens actively use them to receive education. Nowadays testing is paid a lot of attention as a quick 

and flexible means of checking knowledge. Electronic testing is used intensively in both, state and private 

sector to select personnel, to get the certificate of acknowledgement. In the article there are discussed task 

creating principles, checking validity and reliability, testing methods, its advantages and disadvantages, test 

creation recommendation and testing process software system using MOODLE platform.  

ТЕСТИРОВАНИЕ И ЭЛЕКТРОННЫЕ СРЕДСТВА ТЕСТИРОВАНИЯ 

Окропиридзе И.  

Грузинский Техничиский Университет 

Резюме 

Современное образование стало невозможно представить без компьютеров и Интернета. 

Школьники, студенты и другие пользователи активно используют их для получения образования. На 

сегодняшний день тестирование очень важно, как быстрый и удобный способ проверки знаний. 

Электронное тестирование широко используется в государственном или частном секторах для найма 

персонала, получения сертификатов. В статье описаны принципы составления теста, валидность и 

проверка достоверности, методы тестирования, его преимущества и недостатки, рекомендации для 

составления теста и для обеспечения процесса тестирования с применением программной системы 

MOODLE. 
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programuli aplikaciis damuSavebis sasicocxlo cikli

Visual Studio.NET Framework-is axal versiebSi

gia surgulaZe, TinaTin kaiSauri,

gulbaaT nareSelaSvili, giorgi maisuraZe

saqarTvelos teqnikuri universiteti

reziume

ganixileba programuli aplikaciebis Seqmnis sasicocxlo ciklis ZiriTadi etapebis

(modelireba, daproeqteba, realizacia, refaqtoringi, testireba da Tanxleba) procesebis

avtomatizaciis sakiTxebi Visual Studio.NET 2013/15-is versiebSi. kerZod, warmodgenilia

unificirebuli modelirebis enis SesaZleblobebis realizacia am integrirebul garemoSi.

agebulia Sesabamisi UML-diagramebi uSualod VisualStudio.NET-Si. ganxorcielebulia

klasTa diagramidan C#-kodis generacia da gaanalizebulia reversiuli programirebis

SesaZleblobebi.

sakvanZo sityvebi: daprogrameba. programis sasicocxlo cikli. UML. Visual
Studio.NET. reversiuli programireba. klasTa diagrama. C#-kodi.

1. Sesavali

srulyofili, saimedo da moqnili programuli uzrunvelyofis (Software
Engineering) swrafad daproeqteba, realizacia, danergva da Semdgomi Tanxleba sistemis

damkveT organizaciaSi metad mniSvnelovani amocanaa da misi efeqturad gadawyveta

bevradaa damokidebuli rogorc saproeqto-developmentis gundis Semadgenlobasa da

gamocdilebaze, aseve IT-infrastruqturasa da CASE-instrumentebze [1].

programuli sistemis menejmentis sakontrolo (0-12) wertilebSi (nax.1), etapebis

mixedviT xorcieldeba iteraciuli samuSaoebi (dabruneba ukana wertilebSi ganmeorebiTi

procedurebis Casatareblad), gansakuTrebiT testirebis etapze, sistemis funqcionalobis

sisrulis dazustebis an gafarToebis mizniT [2,3].

nax.1. programuli sistemis sasicocxlo cikli testirebiT
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Visual Studio 2013/15-is versiaTa integrirebuli garemosTvis damaxasiaTebelia erT-

erTi mniSvnelovani SesaZlebloba, programuli proeqtis  damuSavebis sasicocxlo

ciklis yvela etapis mxardaWera, rasac winamdebare statiaSi ganvixilavT [4].

didi proeqtebisaTvis, romelSic resursebi da droiTi faqtorebi, SedarebiT

kritikuli araa, xdeba obieqt-orientirebuli midgomis yvela etapis da fazis gamoyeneba

Sesabamisi sakontrolo wertilebis aucilebeli monitoringiT da reportebiT. am dros

sruli moculobiT xorcieldeba unificirebuli modelirebis enis (UML) da Sesabamisi

CASE instrumentuli saSualebis, magaliTad, Enterprise Architect, Rational Rose, Visual
Paradigm an sxva paketebis gamoyeneba [5,6].

Visual Studio.NET Framework 4.5/4.6 axali versiebisTvis UML diagramebis agebis

grafo-analizuri saSualebebi TiTqmis mTlianadaa Cadebuli (modelirebis umravlsi

amocanebisTvis aRaraa saWiro zemoT naxsenebi CASE-instrumentebi). 2-a da 2-b naxazebze

ilustrirebulia axali proeqtis agebis magaliTi Visual Studio.NET 2013 garemoSi.

nax.2. Visual Studio.NET 2013 garemoSi UML modelebis proeqtis Seqmna

Visual Studio 2013 -Si, iseve rogorc sxva integrirebul instrumentebSi, arsebobs

programuli aplikaciis struqturis modelirebis mxardaWera UML enaze. modelirebis es

ena SeiZleba gamoyenebul iqnas proeqtis damuSavebis sxvadasxva etapze, magaliTad

saproblemo sferos Seswavlis da sitemis moTxovnlebis gansazRvris etapze,

interaqtiuli scenarebis asagebad obieqt-orientirebuli analizis etapze, klasTa-

ierarqiis modelirebisaTvis obieqt-orientirebuli daproeqtebis etapze da a.S. [5].

UML ena saSualebas iZleva daproeqtdes klasebis ierarqia abstraqtul terminebSi,

warmoadginos igi modelis saxiT, xolo modeli - diagramis saxiT. Semdeg am diagramis

safuZvelze SeiZleba generirebul iqnas kodi arCeul enaze (magaliTad, C#-ze). amgvarad,
UML enis gamoyenebiT SeiZleba modelirebisa da proeqtirebis etapebidan moxdes gadasvla

realizaciis etapze. generirebuli kodi momavalSi SeiZleba ganxilul iqnas rogorc
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safuZveli proeqtis Semdgomi realizaciisaTvis. aseve SesaZlebelia piriqiT, ukve

damuSavebuli kodiT generirdes am kodis modeli UML enaze, rac, saerTo jamSi,

reversiuli programirebis karg instrumentad iTvleba.

2. ZiriTadi nawili

2.1. UML diagramebis agebis saSualebebi

gavixiloT Visual Studio 2013 samuSao garemoSi UML-is diagramebis agebis

instrumentis SesaZleblobebi. rogorc 2-a,b naxazebzea naCvenebi, specialuri saxis

proeqti aigeba Modeling Project-is mixedviT:
File / NewProject და პროექტის ტიპი: Modeling Project

Solution Explorer-Si miviRebT Semdeg suraTs (nax.3):

nax.3. Solution Explorer-Si Seiqmna ModelingProject1 nax.4. asagebi diagramis arCeva

am proeqtze Add New Diagram-iT miviRebT me-4 naxazze naCveneb menius, saidanac,

magaliTad, avirCevT jer UML Use Case Diagram, Semdeg ki – UML Activity Diagram
striqons. me-5,6 naxazebze naCvenebia, Sesabamisad, Cven mier agebuli sailustracio

modelebi.

nax.5. Use Case diagramis magaliTi VisualStudio.NET 2013 garemoSi
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nax.6. Activity diagramis magaliTi VisualStudio.NET 2013 garemoSi

amgvaradve SesaZlebelia danarCeni diagramebis agebac VisualStudio.NET 2013 garemoSi,

rogorebicaa magaliTad, mimdevrobiTobis (Sequence), komponentebis (Component) da sxva
diagramebi. gansakuTrebiT sayuradReboa klasTa diagramebis modelireba da mis

safuZvelze programuli kodis avtomatizebuli generacia, rasac momdevno paragrafSi

detalurad ganvixilavT.

2.2. klasebis diagramis ageba da kodis generacia

SevqmnaT axali klasTa diagrama, Tavidan carieli (nax.7).

ნახ.7. კლასების (ცარიელი) დიაგრამის შექმნა



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(20), 2015

216

klasis dasamateblad diagramaze virCevT menius punqts Add / class (nax.8). axali

klasi emateba avtomaturad saxeliT Class1. igi Sedgeba atributebisa da operaciebisgan

(nax.9).

ნახ.8. diagramaze axali klasis damateba nax.9. klasi atributebiT da

operaciebiT

SevcvaloT modelSi klasis saxeli Student-iT, atributis saxiT davamatoT St_ID,
FirstName, LastName, xolo operaciis saxiT Input, Update da Delete. dasamateblad

gamoiyeneba konteqsturi meniu (mausis marjvena RilakiT) da punqti Add. Sedegi mocemulia

me-10 naxazze.

nax.10. Student klasis Sedegi

davamatoT `Svilobili” klasebi: Bachelor, Master da Doctorand, maTTvis

damaxasiaTebeli TvisebebiT (atributebiT), rogorc me-11 naxazzea naCvenebi.
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nax.13. sami klasis damateba

axla diagramaze unda avsaxoT informacia imis Sesaxeb, rom Bachelor, Mastyer da

Doctorand klasebi aris Student klasis memkvidreebi. vdgebiT TviToeulze klasze da

konteqstur meniuSi virCevT Add-s (nax.14).

nax.14. memkvidreobiTobis kavSiris arCeva

aq unda amovirCioT kavSiris elementi da davamatoT diagramaze: Attribute - axali

atributi, Operation - axali operacia, Comment - komentari; Association – asociacia;

Aggregation – agregacia; Composition – kompozicia; Dependency – damokidebuleba;

Inheritance – memkvidreobiToba; Connector- koneqtori. Cven gvainteresebs Inheritance.
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Add / Inheritance - arCeviT diagramaze daemata memkvidreobiTobis kavSiri isriT

mimarTuli Doctorand-idan Student-isken. sabolood miviRebT mTlian diagramas (nax.16).
axla SeiZleba programuli kodis generireba, romelsac SemdomSi gamoviyenebT.

konteqstur meniuSi virCevT punqts - Generate code (nax.17).

nax.17. kodis generaciis

funqcia

nax.16. memkvidreobiTi klasTaSorisi kavSirebi – Inheritance

kodis generatori gvTxovs davazustoT Tu romeli SabloniT (Template) moxdeba
generacia. virCevT Sablons klasisTvis (nax.18).

nax.18. ClassTemplate – Sablonis arCeva kodis generaciisTvis

kodis generaciis Semdeg Solution Explorer-Si gamoCndeba ori axali striqoni, C#-is
failebisTvis: Student.cs,  Bachelor.cs, Master.cs da Doctorand.cs (nax.19).

gavxsnaT axali Student.cs, Bachelor.cs, Master.cs da Doctorand.cs failebi. programis

teqstebi mocemulia 1-4 listingSi.
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nax.19. Solution Explorer-Si gamoCnda Seqmnili C#-kodebi

//----listingi_1: Student.cs -----------------------------------------------
// <auto-generated>
//     This code was generated by a tool
//     Changes to this file will be lost if the code is regenerated.
// </auto-generated>
//----------------------------------------------------------------------
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

public class Student // „მშობელი“ კლასი
{

public virtual object LastName { get; set; }
public virtual object FirsName { get; set; }
public virtual object Stud_ID { get; set; }
public virtual void Insert() {throw new System.NotImplementedException();}
public virtual void Update() {throw new System.NotImplementedException();}
public virtual void Delete() {throw new System.NotImplementedException();}

}

//----- listingi_2: Bachelor.cs --------------------------------
using System;
using System.Collections.Generic;
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using System.Linq;
using System.Text;

public class Bachelor : Student // „შვილობილი“ კლასი
{

public virtual object BachID { get; set; }
public virtual object GroupNom { get; set;}
public virtual object Kursi {get; set; }
public virtual void Dascreba(){throw new System.NotImplementedException();}
public virtual void Moscreba(){throw new System.NotImplementedException();}

}

//----- listingi_3: Masterr.cs ------------------------------------------
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

public class Master : Student // „შვილობილი“ კლასი
{

public virtual object MastID {get; set;}
public virtual object NameOfSpec {get; set;}
public virtual object SemesterNom {get;set;}
public virtual void Dascreba(){throw new System.NotImplementedException();}
public virtual void ExamResult(){throw newSystem.NotImplementedException();}

}

//------- listingi_4: Doctorand.cs ------------------------------------
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

public class Doctorand : Student // „შვილობილი“ კლასი
{

public virtual object DoctID {get; set; }
public virtual object NameOfSpec {get; set;}
public virtual object Attribute1 {get; set;}
public virtual void Seminar(){throw new System.NotImplementedException();}
public virtual void Coloquium(){throw new System.NotImplementedException();}
public virtual void ExamResult(){throw new System.NotImplementedException();}
public virtual void Dissertation(){throw new System.NotImplementedException();}

}
aq atributebi (magaliTad, FirsName, LastName, StudID da sxva) realizebulia klasis

Tvisebebis (propeties) saxiT get da set meTodebiT. xolo meTodebis (magaliTad, Insert, Update,
Delete, Dascreba, Moscreba, Seminar da sxva) saxSobebi warmodgenilia virtualuri

meTodebis saxiT da realizebulia rogorc gamonaklisis generacia. magaliTad,

public virtual void Insert()
{
throw new System.NotImplementedException();

}
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public virtual void Update()
{
throw new System.NotImplementedException();

}
. . .

public virtual void Seminar()
{
throw new System.NotImplementedException();

}
listingis kodebidan kargad Cans memkvidreobiTobis (inheritance) kavSiri

(gamokveTilia komentariT): `mSobeli”-`Svilobili” klasebiT.

3. daskvna

gamoyenebiTi programuli sistemebis sascocxlo ciklis efeqturi marTvis

TvalsazrisiT obieqt-orientirebuli midgomis gamoyenebisas gansakuTrebuli mniSvneloba

aqvs didi proeqtebis UML modelebis (diagramebis) da programuli kodebis Tavsebadobis

da modifikaciis sakiTxebs. generirebuli failebi SeiZleba gamoyenebul iqnas damuSavebis

momdevno etapebze. sasicocxlo ciklis sawyisi etapebis Sedegebis xarisxi, rogoricaa

saproblemo sferos Seswavla da sistemis biznes-specifikaciebis gansazRvra, uSualod

iCens Tavs sistemis developmentis Semdeg, testirebis etapze. iteraciul-inkrementaluri

procesi sistemis momdevno versiis asagebad efeqturad ganxorcieldeba reversiuli

inJineringis ((reverse engineering) gamoyenebiT. anu, proeqtis Secvlis aucileblobis

SemTxvevaSi, SeiZleba cvlilebebi Catardes UML-diagramebSi, saidanac kodebi

avtomaturad iqneba generirebuli. SesaZlebelia piriqiTac, realizebuli klasebidan

moxdes UML-diagramebis generireba, rac metad mniSvnelovania programuli sistemis

kvlevisa da misi xarisxis marTvis srulyofisaTvis.
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SOFTWARE DEVELOPMENT LIFE CYCLE IN THE LATEST VERSIONS OF
VISUAL STUDIO.NET FRAMEWORK PACKAGE

Surguladze Gia, Kaishauri Tinatin,
Nareshelashvili Gulbaat, Maisuradze Giorgi

Georgian Technical University

Summary

Article discusses process automation issues for basic phases of software development life

cycle (modeling, design, implementation, refactoring, testing and support) in versions of Visual

Studio.NET 2013/15 package. In particular, implementing new possibilities of the unified

modeling language are given within this integrated environment. Respective UML diagrams have

been developed using Visual Studio.NET. The process of generating C# code from class association

diagram has been investigated based on an experimental task and new possibilities of reverse

programming have been analyzed.

ЖИЗНЕННЫЙ ЦИКЛ РАЗРАБОТКИ ПРОГРАММНЫХ АППЛИКАЦИЙ В НОВЫХ
ВЕРСИЯХ ПАКЕТА VISUAL STUDIO.NET FRAMEWORK

Сургуладзе Г.,  Каишаури Т.,
Нарешелашвили Г., Маисурадзе Г.

Грузинский Технический Университет

Резюме

Рассматриваются вопросы автоматизации процессов основных этапов жизненного

цикла разработки программных аппликаций (моделирование, проектирование, реализация,

рефакторинг, тестирование и сопроваждение)  для версий Visual Studio.NET 2013/15. В

частности, представлены новые возможности реализации языка унифицированного

моделирования в в этой интегророванной среде. Построены соответствующие UML-

диаграммы непосредственно в VisualStudio.NET. На основе экспериментальной задачи

проведено исследование процесса генерации C# кода из диаграммы ассоциации классов и

проанализированы новые возможности реверсного программирования.
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