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struqturirebuli informaciuli mimarTebebis grafikuli 

modelirebis, gavrcobisa da transformirebis Sesaxeb 

 

vancet nikolaiSvili, daviT kapanaZe, Taliko Jvania, mzia kiknaZe 
saqarTvelos teqnikuri universiteti 

 
reziume 

 
ganixileba informaciul mimarTebaTa da logikur mtkicebulebaTa grafikuli 

modelirebis sakiTxebi asaxvis grafis gamoyenebiT.  naCvenebia sqematuri warmodgenis 

SesaZlebloba zogierTi relaciuri (statistikuri) monacemebisaTvis ganzogadoebuli da 
transformirebuli kavSirebiT zoigerTi asaxvis graful komponentebs Soris. 

gasaReburi sityvebi: saswavlo procesi. informaciuli mimarTeba. grafuli modeli. 

logikuri struqtura. maTematika. asaxva. warmoebuli. diferenciali.  
1. Sesavali 

sxvadasxva debulebebis mtkicebis erTiani logikuri struqturis migneba da 
swavlebis procesSi efeqturi gamoyeneba urTulesi sakiTxia. gansakuTrebul mniSvnelobas 
am sakiTxs aZlevs saWiro informaciis zrdis tempebi, rac vrceldeba rogorc 

faqtobrivi masalis aTvisebis procesis, ise misi gavrcobis saSualebebis srulyofaze. es 
kargad Cans, kerZod maTematikis magaliTze, sadac aRniSnuli mtkicebulebebi da ara brmad 
damaxsovrebis upiratesoba ufro Rirebulia. saerTo jamSi mzardi informaciis intesiuri 

aTviseba da qveynis interesebis samsaxurSi drouli Cayeneba dakavSirebulia pedagogiur 
(da ara marto) sirTuleebTan. 

aRniSnul pedagogiuri sirTuleebis Sesaxeb cnobili mecnieri b.v. gnedenko 

amocanas ayalibebs Semdegnairad: `rigSi dgas pedagogikis maTematikuri modelebis 
damuSaveba. magram es rTuli da xangZlivi procesia. pedagogiuri miznebisaTvis 
gansakuTrebiT mniSvnelovania modelebi, romlebSic damuSavdeboda azrovnebis procesTan, 

yuradRebis SenarCunebasTan, mexsierebis muSaobasTan, koleqtivis yofaqcevasTan 
dakavSirebuli sakiTxebi. amaTi damakmayofilebeli gadawyveta jer kidev ar gvaqvs, magram 
Tu maTze Seupovrad vifiqrebT, mkvdari wertilidan daiZvreba Cveni codna, saqmianobis am 

umniSvnelovanes dargSi” [1, gv.103]. 
xsenebuli Zvris misaRwevad mamoZravebeli hipotezis Camoyalibebisa da kvlevis 

saSualebebis (obieqtis) garkvevaSi (garda kompiuterul mecnierebebSi gavrcelebuli 

stilisa) mniSvnelovani roli Seasrula fsiqologTa da neirofiziologTa cnobilma 
daskvnebma [2, gv.183, gv.182]. 

praqtika gviCvenebs, rom azrovnebis procesis (logikuri msjelobis) grafikuli 

modelireba SeiZleba asaxvebs Soris mimarTebaTa mignebiT. asaxvaTa da implikaciaTa 
Sesabamisi (simbolur-mimaniSnebeli warwerebiT aRWurvili) isrebis gamoyenebiT 
vRebulobT ZiriTad logikur TanafardobaTa sqematur-diagramul modelebs, romlebic 
kompaqturad iZlevian TvalsaCinod sistematizebul informacias. am mimoxilvis Semdeg 

Cven SegviZlia CamovayaliboT am Sromis ZiriTadi mizani: -Seiqmnas iseTi meqanizmi, 
romelic gamoiyeneba tradiciuli midgomebis paralelurad, rogorc TvalsaCinoebis 
damatebiTi saSualeba masalis struqturulad dalagebisa da sistematizebis 

warmosaCenad, misi damaxsovrebis, arsSi Cawvdomis, ganmtkicebis, swrafi gameorebis da 
eleqtronuli (variantebis) realizebis gasaioleblad. 

ganxiluli obieqtebi, romlebic warmoadgenen garkveul simravleTa elementebs 

da romlebzedac moqmedeben sxvadasxva gardaqmnebi (asaxvebi), aRiniSneba frCxilebSi 
Casmuli simboluri gamosaxulebebiT an formulebiT. masalis moculobis zrdis 
kvalobaze faqtebis erTmaneTSi arevis asacileblad gamoiyeneba marTkuTxovani CarCoebiT 

Semoxazva. roca sqemaSi ismeba konkretuli magaliTi an formula (funqcia) sakmarisia 
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operaciaTa Tanmimdevrobis Cveneba isrebiT frCxilebisa da marTkuTxedebis gareSec 

(SedarebisaTvis ixileT [4, gv.35-37]. 
 

I logikur kavSirTa grafuli modelirebis nimuSebi 

1.1 usasrulo mcireebTan dakavSirebuli asaxvebi da maTi gamoyeneba 
 

garkveul (Tvisebis) funqciaTa simravlis yovel F elementze Sesabamisi usasrulo 

mciris damatebiT an masze gamravlebiT, miiReba am simravlis asaxva, sazogadod, sxva 

simravleSi (an simravleze). kerZod xsenebuli usasrulo mcire SeiZleba iyos ndx)(  an 

,...2,1,( ) =∆ nxo n
F ,romelTaganac miviRebT asaxvebs: ,dxFF dx ′→  an 

;)()( )( dFxFxFF xO
o

F  →−=∆ ∆+  aseve Tu funqciis F∆  nazrds 0x  wertilSi SevxedavT 

rogorc asaxvas FF ∆→∆ : miviRebT aseT gansazRvrebas: 

F funqcias x0 wertilSi aqvs warmoebuli (an diferenciali) Tu arsebobs asaxva 

,':/ FFdxd →  romelic xsenebul )(,, xodx F ∆∆ asaxvebTan (1) diagramis (pirveli da 

meore blokis) komutaciurobis pirobiTaa dakavSirebuli. warmoebulis tradiciuli 

gansazRvra ,lim'
0 x

f

x
F ∆

∆

→∆
=  romelsac axali gamosaTvleli gamosaxuleba SeiZleba ewodos 

)( xodFF F ∆=−∆ , tolobidan miiReba anu is, rogorc zRvruli Tanafardoba, xsenebuli 

)( xoF ∆+  asaxvis arsebobis Sedegia. 
warmoebulisa da diferencialis ZiriTadi urTierTkavSiris gamoyeneba maTi 

erTdrouli gansazRvrisaTvis, aiolebs maTgan gamomdinare Sedegebis miRebas da diagramis 
momdevno Semadgeneli komponentebis Sevsebas axali informaciiT; maTi logikuri 
Tanmimdevroba warmoCenilia diagrama 1-ze I-VI blokebiT, romlebic maRali rigis 
warmoebulebzec SeiZleba gavrceldes. amave saxiT SeiZleba miRebuli iqnas mravali 

cvladis funqciis gradientisa da sruli diferencialis (erTiani) gansazRvrebebi. 

amisaTvis asaxva dxd /  icvleba ...),(: ''
yx FFFgrad →  asaxviT, dx -ze gamravlebis nacvlad 

gveqneba skalaruli namravli ,..).,( dydxFgrad ⋅  amgvari Sinaarsis cvlileba (misi 

gaRrmaveba) gamoisaxeba isrebze miwerili warwerebis gamoyenebiT grafikuli formis Se-
ucvlelad. es midgoma ufro metsac moicavs: 

aRniSnuli modelis Sinaarsobrivi datvirTvis gazrdiT, misi formis an 
informaciis moculoba raodenobrivi cvlilebis gareSe, SeiZleba miviRoT mravali 
cvladis funqciis diferencialuri aRricxvis ZiriTadi Teoremebi da maTi mimarTvebi 

garkveuli kanonzomierebis warmoCeniT. 
 

1.2 asaxvaTa axal-axali kompoziciebi da maTi mimarTebebis srtuqturireba 

 
diferencialuri aRricxvis lokalur TvisebaTa (lagranJis formulis 

gaTvaliswinebiT) aRwerili tolobebis (kerZod, diagr. 1-is IV bloki) garkveuli wesiT 

ajamavs da zRvarze gadasvlas mivyavarT integraluri aRricxvis mTavar Sedegamde, 
romelic 1-el diagramaze V blokis komutaciurobiT modelirdeba. aq damtkicebis 

gamartivebisaTvis moTxovnilia [a,b]  segmentze mocemuli funqciis TiTqmis yvelgan 

uwyvetad warmadoba, Tumca Sedegi samarTliania ufro zogad pirobebSic. is SeiZleba 
gavrceldes mravali cvladis funqcisTvisac, Tu urTierTSebrunebad `asaxvebad” 
vigulisxmebT srul diferencialssa da martivad bmul areSi aRebul wiriT integral 

cvladis zeda sazRvriT. 
ganmartebaTa umravlesoba warmoadgens diagramis (grafis) saTanado blokis 

(nawilis) Semadgeneli asxvebis (isrebis) urTierTkomutirebis (sxvadasxva gzebiT 

miRebul gamosaxulebaTa tolobis) Sedegs  garkveuli winapirobaTa moTxovnisas. 
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erTi da igive monacemebis sxvadsxva Sevseba (gavrcoba) iwvevs cnebebs Soris axal-
axali mimarTebebis dadgenas. TvalsaCinoebis da sicxadis SenarCunebis mizniT asaxvaTa 
kompoziciebi an miRebuli grafis (diagramis) zogierTi qvegrafebi SeiZleba Seicvalos 

axali dasaxelebis wveroebiT an isrebiT, romelTac garkveuli doziT SenarCunebuli 
eqnebaT memkvidreobiToba [3,gv.185]. 

diagrama (1)-is mixedviT diagrama (2)-is blokebis mimdevrobis agebas SeiZleba 

ewodos codnis gavrcobis an miznobrivad transformirebis warmosaCeni modeli. 
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sasurvelia amgvari procesebis warmoCena ganxorcieldes avtomatur reJimSi. igulisxmeba 

Tanamedrove informaciuli teqnologiebis gamoyenebis SesaZlebloba, kerZod 
Tanmimdevruli gadacemis da swavlebis ganxorcielebaSi. 

 ≅ 

 ≅ 

 ≅ 

 
garkveuli analogiebis gatarebiT miiReba amgvari modelirebis nimuSebi sxva 
TemebisTvisac, erT-erTia mravalwevrTa gayofis grafikuli modelireba [4,gv.37]. aq 

urTierTSebrunebuli operaciebi, romlebic analogiuria  dx-ze gamravlebis an dx–ze 
gayofis, yovel nabijze garkveuli ganzomilebis veqtorTa skalaruli namravliT icvleba. 
aRwerili midgomis sxva dargebSi ufro farTo da gaiolebuli gavrcobis perspeqtiva 

unda Sefasdes informaciuli teqnologiebis srulyofis fonze. sazogadod, esaa 
maTematikuri azrovnebis imitaciuri modelirebis grafuli nimuSi. 
 

II Sefasebebi pedagogiuri eqsperimentis safuZvelze 
 

aRwerili koncefciis mixedviT asaxvis terminebiT SeiZleba gaSuqebuli iqnas 

didaqtikis cnobili principebi. pirvel rigSi saqme exeba imas, rom asaxvis cnebasTan 
dakavSirebulia mTavari sakiTxebi, romelTa fonze erTianobaSi struqturirdeba masTan 
dakavSirebuli sxva Temebi. am erTianobiT izrdeba interesi, xarisxi, mecnieruli done, 

SemoqmedebiTi (mecnieruli) aqtiuroba da a.S. 
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roca saxezea aTvisebaze daxarjuli drois minimaluroba, Cawvdomis gaioleba, 

praqtikuli gamoyenebis unaris gamomuSaveba an miRweulia raime sxva optimalurobis 
efeqti bunebrivia, rom swavlebis amgvari meTodika imsaxurebs aqtiur mxardaWeras. amis 
miRwevas sWirdeba xangZlivi dakvirveba, yovelmxrivi gadamowmeba, miRebul gamoxmaurebaTa 

koleqtiuri analizi.  
Cveni SesaZleblobebis farglebSi es mowmdeboda sxvadasxva mimarulebiT, kerZod, 

sqematuri modelebis mixedviT sistematizebuli da aTvisebuli informaciis damaxsovrebis 

gadamowmeba xdeboda sakmaod xangZliv dros gasvlis Semdeg, amasTan xdeboda misi 
Sedareba Cveulebriv tradiculi meTodebiT aTvisebulTan. aRmoCnda, rom STambeWdavi iyo 
ara marto masalis meqanikur damaxsovrebis gaioleba, aramed TvalsaCinoebam aamaRla 

abstraqul logikuri msjelobis unari, logikuri gaazrebulobis siRrme da masTan 
dakavSirebuli saerTo interesi. 

Semdgomi srulyofis yovel etapze viTvaliswinebdiT mravalricxovan moswavleTa, 

studentTa, maT maswavlebelTa kritikul mosazrebebs. isini iyvnen ara marto xsenebul 
eqspermentebis uSualo monawileni, aramed gareSe dainteresebuli pirebi, aseve 
gamocdili eqspertebi.  umetesobis keTlmosurne da mxardamWeri gamoxmaurebebi cxadia 

stimulis momcemi iyo. 
 am Sromis pirvel avtors aRwerilis irgvliv Sesrulebuli aqvs monografuli 

gamokvleva. danarCeni avtorebi monawileoben aRweril meTodkis gamoyenebiT 

saxelmZRvaneloebis kompiuteruli variantis SeqmnaSi.  
 bunebrivia es ukavSirdeba saswavlo masalis struqturizebuli gadmocemis 

Semdgom gaumjobesebasa da codnis xarisxis avtomatizebul Sefasebis procesis 

srulyofas [5. gv.894]. 
III zogierTi daskvna da rekomendaciebi 

 

xangZlivi kvleva-Ziebis Sedegad miRebuli iqna aseTi daskvnebi da rekomendaciebi: 
1. asaxvaTa da implikaciebis Sesabamisi modificirebuli isrebis gamoyenebiT 

miiReba ZiriTad cnebaTa da maT Soris mimarTebaTa (dadgenis sakvanZo mimarTebis 

maCvenebeli) grafikuli modelebi, romelTa optimalurad realizacia ukavSirdeba 
movlenaTa arsSi Cawvdomas. 

2. didi informaciis Sejameba da sistematizeba, aRniSnuli modelirebis gziT, 

aCqarebs aRqmis, misi gagebis, mexsierebaSi dafiqsirebis da amis Sedegad swavlis xarisxis 
amaRlebas; 

3. aRwerili midgoma aramarto aiolebs gameorebas, daviwyebulis gaxsenebas, 

aramed mis Semdgom Sevsebas da gaRrmavebas. am midgomois roli da mniSvneloba izrdeba 
saswavlo masalis zrdis kvalobaze; 

4. romelime SemoTavazebuli modelis Sefaseba misi srulyofis unari SesaZloa 

gamoyenebul iqnas konsultaciebis, codnis Semowmebis, gamocdis gamartivebuli variantis 
misaRebad. 

5. ukavSirdeba ra abstraqciul logikur msjelobis damaxsovrebis gaiolebas, es 

TvalsaCinoeba SemoqmedebiTi aqtivizaciis saSualebaa. 
6. cnebebis Tvisebebis, urTierTmimarTebebis sqematur-diagramuli warmodgena 

adamianis mravalgvari saqmianobisaTvis saWiro Cvevebis SemuSavebis xelSemwyobia. 

gansakuTrebiT unda aRiniSnos es sargebloba programirebis elementebis SeswavlaSi. 
7. praqtika gviCvenebs, rom aRwerili meTodikis gamoyenebiT saskolodan 

sauniversiteto swavlebaze Tanmimdevruli gadasvlis siZneleebi nawilobriv mainc 

SesaZloa iqnes acilebuli. 
 
 

 
 
 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 2(3),  2007 
 

 
159

literatura 

 

1. Гнеденко Б.В., Математика и Математическое образование в современном мире. М., 
Просвешение, 1985. 

2.Виркхофф Г., Математика и фсихология, М., Сов. радио 1977. 
3. nikolaiSvili v., Jvania T., kapanaZe d. informaciis grafuli modelirebisa da misi 

gamoyenebis Sesaxeb. saerT.konf. `informaciuli teqnologiebi marTvaSi”. t-1, gv.182-186, 

Tbilisi, 2007. 

4. Nikolaishvili V., Meladze G., Kapanadze D., Zhvania T., Kiknadze M., On Application of 
Information Technology for Representation And Transformation of Mathematical Reasoning. 
Symphosium on "Contemporary Mathematics and its Application", Batumi,Georgia, 2007. 

5. Николаишвили В., Арабули Н., Капанадзе Д., Об автоматизированной 
генерации тестов для оценки знании, XI Intern.Scien. Kravchuk Conf., Kyiv, 2006. 

 

О ГРАФОВОМ МОДЕЛИРОВАНИИ, РАСПРОСТРАНЕНИИ И ТРАНСФОРМИРОВАНИИ 
СТРУКТУРИРОВАННЫХ ИНФОРМАЦИОННЫХ ОТНОШЕНИЙ 
Николаишвили В., Капанадзе Д., Жвания Т., Кикнадзе М. 

Грузинский Технический Университет 
Резюме 

 
Рассматриваются вопросы наглядного (графового) моделирования информационных 

отношении и логических утверждений с использованием графа отображения. Показывается 
(выясняется) возможность схематичного представления некоторых реляционных 
(статистических) данных сведением к обобщению и трансформированию связей между 
графовыми компонентами некоторых отображений. 

 

   

ON GRAPH MODELING, EXTENSION AND TRANSFORMATION OF STRUCTURED 
INFORMATIONAL RELATIONS 

Nikolaishvili Vanzet, Kapanadze David, Zhvania Taliko, Kiknadze Mzia 
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Summary 

 

Visual modeling of informational relations and logical reasoning by using graph of mapping 

is considered. Possibility of graph representation of the structured information by reducing to the 

extension and transformation of connections among graph components of some concrete mapping 

is stated. 


