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saritualo nivTebis monacemTa bazis ageba  

CAD/CAM sistemebis safuZvelze  

qeTevan kveselava, nikoloz bJalava, ia iremaZe, nino verulava 
saqarTvelos teqnikuri universiteti  

reziume 

mesame Taobis CAD/CAM sistemebi orientirebulia warmoebis teqnologiuri 
momzadebisa da inJinruli analizis procesebis avtomatizebul daproeqtebaze. rTuli teq-
nologiebis gamoyeneba da danergva uzrunvelyofs produqciis bazarze gamotanis vadebis da 
misi TviTRirebulebis Semcirebas, xarisxis amaRlebas. kvlevis mizania grafikul redaqtorSi 
saeklesio nivTebisaTvis mosaqargi eskizebis damuSaveba da Semdeg misi naqargobad gardaqmna. 
aucilebelia xatweris kanonikuri SezRudvebis gaTvaliswineba. xatweris kanonikis dacva ki 

SeuZlebelia mxolod saqargavi redaqtoris meSveobiT. swored am problemis gadasawyvetad 
Seiqmna monacemTa baza, romelic operators daexmareba xatis zusti eskizis SemuSavebaSi.  

sakvanZo sityvebi: CAD/CAM sistemebi. mosaqargi eskizi. teqnologia. xatweris 

kanonika. monacemTa baza. eqspertuli sistema. 

1. Sesavali 

XX saukunis 90-iani wlebi, axali teqnologiebis Seswavlis mxriv, Tanamedrove 
adamianis cxovrebaSi farTo gavrcelebiTa da nairgvari cvlilebiT gamoirCeva, rac did 

perspeqtivebs usaxavs me-3 Taobis teqnologiebis gamoyenebas da danergvas. dResdReobiT 
safeiqro dargis avtomatizebuli daproeqtebis sistemebis ganviTarebam or- da sam- 
ganzomilebian amocanebisTvis gadalaxa Targebis racionalurad Wris da avtomatizebuli 
qargvis problemebi, Sesabamisi programuli uzrunvelyofebis daxmarebiT. efeqtur 
teqnologiebs, romlebic uzrunvelyofs produqciis bazarze gamotanis vadebis da misi 

TviTRirebulebis Semcirebas, agreTve xarisxis amaRlebas, miekuTvneba e.w. CAD/CAM 
sistemebi [1,2]. isini warmoebis teqnologiuri momzadebis procesebis da inJinruli analizis 
saSualebas iZleva avtomatizebul reJimSi. 

2. ZiriTadi nawili 

dResdReobiT nawarmis grafikuli da geometriuli modelireba da formalizeba xdeba 
kompiuteris ekranze da misi masiuri realizacia xorcieldeba upiratesad specializebul an 
unikalur avtomatur mowyobilobaze, aseve cifrulad daprogramebul dazgebze. dizaineris 
mier gamosaxulebis avtomatizebuli daproeqteba aucilebelia kompiuteris monitorze, 
radgan igi win uZRvis nebismier masalaSi nawarmis geometriuli, mxatvrul-dekoratiuli 
gaformebis teqnologiis damuSavebas. amgvarad, grafikuli obieqtebis kompiuteruli 

daproeqtebis rolze dRevandeli warmoebis sferoSi [3,4]. 
geometriuli modelirebis gamoyeneba samrewvelo produqciis proeqtirebisas 

Cveulebriv movlenad iTvleba. produqciis eleqtronuli geometriuli parametrebis Seqmna 
warmoadgens marTvis avtomatizebuli proeqtirebis sistemis ZiriTad nawils Tanamedrove 
samrewvelo sawarmoSi. geometriuli modelirebis safuZvelze iqmneba grafikuli 
dokumentacia, xorcieldeba nawarmis damzadebis xarisxisa da obieqtis struqturuli agebu-

lebis kontroli, iqmneba xilvadi saprezentacio videoklipebi produqciis komerciuli 
warmatebisaTvis. marTvis avtomatizebuli proeqtirebis sistemis Tvisebebis gamoyenebas 
safeiqro mrewvelobaSi gaaCnia Tavisi specifika, romelic dakavSirebulia qsovilis masalis 
SezRudvebTan. 
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avtomatizebuli daproeqtebis sistema Seicavs teqnikur saSualebebs: maTematikur da 
programul uzrunvelyofas. misi elementebi unda uzrunvelyofdnen struqturul 
erTianobas rac miiRweva Semdegi saSualebebiT: 

• meTodologiuri uzrunvelyofa (dokumentebi, romelSic asaxulia avtomatizebuli 
proeqtirebis saSualebebis Semadgenloba da arCevisa da eqspluataciis wesebi); 

• lingvisturi uzrunvelyofa (programirebis enebi, terminologia); 

• maTematikuri uzrunvelyofa (maTematikuri amocanebi da modelebi, algoriTmebis 
gamoyenebiT); 

• programuli uzrunvelyofa (programuli paketebi da maTi Tanmxlebi dokumentacia); 

• teqnikuri uzrunvelyofa (gamoTvliTi da organizaciuli teqnikis mowyobilobebi, 

monacemTa gadacemis saSualebebi, sazomi da sxva mowyobilobebi da kombinaciebi); 

• informaciuli uzrunvelyofa (dokumentebi, romlebic Seicaven standartul saproeqto 

procedurebis aRweras, tipiur saproeqto gadawyvetebs, tipiur elementebs, sakompleqto 
nawilebs, masalebs da sxva monacemebs); 

• organizaciuli uzrunvelyofa (debuleba/instruqciebi, brZanebebi, saStato ganrigi). 

praqtikulad gamoyofen or ZiriTad uzrunvelyofis saxes: programul-meTodologiuri 

(Software) da teqnikuri (Hardware). msubuqi mrewvelobis avtomatizebul sistemaSi, kerZod, 

qargvasa da samosis konstruirebaSi farTod gamoiyeneba grafikuli redaqtori CorelDraw 
[5,6]. CAD sistemebis gamoyenebiTi programuli paketebis analizis Sedegad ki SeiZleba 

davaskvnaT, rom perspeqtiulia  uto esk-is rigi programuli paketis gamoyeneba: AutoCAD; 
Autodesk Alias Design; Autodesk SketchBook Designer; Autodesk 3ds Max Design; Autodesk 
Mudbox. rameTu maTi bolo versiebi tols ar udeben xazovani obieqtebis (Shape) plastikur 

damuSavebaSi (Coreldraw-s). xolo 3D modelirebasa da zedapirebis ganSlis amocanebSi 

Seudareblad ualternativo upiratesobiT xasiaTdebian.   
Cveni kvlevis mizani iyo grafikul redaqtorSi saeklesio nivTebisaTvis mosaqargi 

eskizebis damuSaveba da Semdeg misi naqargobad gardaqmna. dResdReobiT mravali Tanamedrove 
programa gamoiyeneba ufro farTo aspeqtSi, vidre es misi Seqmnis koncefciaSi moiazreboda. 
Cvens SemTxvevaSi saubaria specializebul programebze, romelTa daxmarebiTac, SesaZlebelia 

obieqtis (eskizis) damuSaveba da damaxsovreba Sesabamis formatebSi, esenia: pe-disigen, 
Bernina Artista 4, TajimaDG/MLbyPulseV.12, Corel Draw X3 PRO da sxv. maTi daxmarebiT 

SesaZlebelia dizaineris yvelaze Tamami fantaziebis Sesrulebac ki. arsebobs SesaZlebloba 

imisa, rom kompiuteris daxmarebiT saqargavi manqana pirdapir davakavSiroT CAD/CAM 
saqargav programas (nax.1,2), romelic nebismier naxazs  gardaqmnis naqargad da naqargobad.  

kompiuteruli qargvis procesi Sedgeba ori etapisagan: programis momzadeba saqargavi 
manqanisaTvis; da uSualod manqaniT qargva. saqargavi programis damuSavebis dros 
programisti qmnis dizains momavali suraTisaTvis da amis Semdgom xdeba programis 
warmoebaSi gaSveba [7,8].  

Tanamedrove teqnologiebis gamoyenebis saSualebiT SegviZlia rogorc saero 

nakeTobebis, ise saeklesio-saritualo nivTebis moqargvac, Tanac drois mokle monakveTSi; 
specialuri meqanikuri da avtomatizebuli saqargi manqanebis meSveobiT SegviZlia SevqmnaT 
iseTi nimuSebi, romlebic miaxloebuli iqneba xeliT Seqmnil nakeTobebTan. magram 
Tanamedrove redaqtorebSi, sadac qristianul scenebze da eskizebze dafuZnebuli obieqtebi 
(siuJetebi) iqmneba, didi dro sWirdeba maT Seqmna-damuSavebas kanonikis dacviT, radgan re-
daqtoris interfeisSi ar arsebobs monacemTa baza da maTi dagegmarebisTvis saWiro damxmare 

sistema. 
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nax.1                                     nax.2 

Cveni kvlevis mizni iyo, Tanamedrove teqnologiebisa da moZiebuli monacemTa bazis 

saSualebiT, Segveqmna saZiebo baza da mxardamWeri eqspertuli sistema, romelic operators 
daexmareba daamuSaos Sesabamisi eskizebi drois mokle vadaSi aranaklebi xarisxiT. masSi 
agreTve gaTvaliswinebulia iqneba yvela is kriteriumi, romelic marTlmadidebluri reli-
giisaTvisaa misaRebi. operators agreTve miewodeba sxva grafikul redaqtorebSi, 

(CorelDraw, AutoCad) kanonikurad damuSavebuli eskizebi, romlebic damaxsovrebuli iqneba 
specialuri saqargavi programisaTvis aRsaqmel formatSi. swored am specialuri 

obieqtebisaTvis aris saWiro kompiuteruli avtomatizirebuli daproeqteba. 
qvemoT moyvanili blok-sqema warmoadgens sasuliero saritualo elementebis 

dasuraTxatebis dasabuTebas avtomatizebuli daproeqtebis TvalsazrisiT (nax.3).  
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blok-sqema moicavs obieqtis CAD/CAM garemoSi gamosaxvis saSualebebis meSveobiT 

miRebuli Sedegebisa da sasuliero saritualo prototipebis kanonikur Sesabamisobas. 
Sedegi mowmdeba eqspertis an eqspertebis mier. mciredi Seusabamobis SemTxvevaSic ki, 
grafikuli obieqtis Seqmnis procesi iwyeba Tavidan. 

grafikuli gamosaxulebis saerTo geometriuli Teoria igeba gamoyofil sabazo 

etapebze: kompoziciuri sqemis Seqmna; elementebis dagegmareba da warmoeba; elementebisagan 
fragmentebisa da figurebis Seqmna; elementebisa da figurebis ganmeoreba Sesabamisi 
SerCeuli swori simetriulobiT; fragmentebisa da mTliani kompoziciebis elementebis 
gardasaxva; axali elementebis, figurebis, an saZiebo bazaSi arsebuli elementebis Setana. 

grafikuli programis erT-erT mTavari obieqtia mdored mogluvebuli mrudi, romlis 
modificirebiT nebismieri formis konturis Seqmnaa SesaZlebeli. bazidan arCeuli nimuSebi, 

anu ukve miRebuli prototipebi SemdgomSi unda damuSavdes veqtoruli grafikis 
redaqtorebis meSveobiT. Cveni praqtikuli gamocdilebidan, romelic sxvadasxva proeqtebze 

muSaobas efuZneba, veqtoruli grafikiT 
warmodgenili obieqtebis  damuSaveba 
gacilebiT mosaxerxebelia da Sedegic 
xarisxiania. veqtoruli grafikis safuZveli, 
bezies mrudebi (nax.4). aranakleb 
fundamenturi cnebaa splaini, romelic 

farTod gamoiyeneba 3D Max-sa da Auto Desk-
is sxvadasxva paketebSi. garda amisa, 
gasaTvaliswinebelia isic, rom am an msgavsi 
Tematikis dammuSavebeli programuli 
uzrunvelyofa veqtorul grafikasTanaa 
Tavsebadi. 

 
 

nax.4. bizies mrudi 
 

aranakleb fundamenturi cnebaa splaini, romelic farTod gamoiyeneba 3 D max-Si da 
Auto Desk-is sxva programul paketebSi.  

Cven mier warmodgenilia saritualo nivTebis monacemTa bazis modeli. kerZod me-5 
naxazze sasuliero-saritualo nivTis _ dafarnis `batoniSvil TuTas dafarnebi 
sveticxovelidan~ magaliTze.  

monacemTa baza Sevsebulia  failebis saxiT warmodgenili sasuliero saritualo 

obieqtebis safuZvelze. bazaSi ganTavsebulia elementebi  yvela saritualo Tavisi 
maxasiaTeblebiT, iqmneba monacemTa baza detalebis amorCeviT, ferTa SerCeviT,  xdeba 
CAD/CAM sistemis meSveobiT, romlis identurobas, SemdgomSi, adasturebs eqsperti. 

3. daskvna 

vinaidan arc erT avtomatizirebul manqanas ar gaaCnia xatweris specifikis mqone 
interfeisi, amitom aucilebelia gaTvaliswinebuli iqnes xatweris kanonikuri SezRudvebi. 

xatweris kanonikis dacva ki SeuZlebelia mxolod saqargavi redaqtoris meSveobiT.  
swored am problemis gadasawyvetad Seiqmna monacemTa baza, romelic operators daexmareba 
xatis eskizis damuSavebaSi drois mokle monakveTSi da uzustobis gareSe daamuSavebs 
TiToeul fragments, miscems mas formas da gamokveTavs ufro zustad personaJTa im 

nakvTebs, romelzec orientirebulia kanonikuri moTxovnebi. 
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I ierarqiuli done  
sasuliero-saritualo nivTebis avtomatizebuli naqargobaTa grafikuli  

prototipebis formireba 

 
nax.5. saritualo nivTebis monacemTa bazis modeli 
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CREATING THE DATABASE RITUAL OBJECTS ON THE BASIS OF  

CAD / CAM SYSTEMS 

Kveselava Ketevan, Bjalava Nikoloz, Iremadze Ia,  
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Summary 

 CAD / CAM system third generation systems provide technological training-aided design and 
manufacturing engineering. The use and implementation of complex technology, provides reduction of 
terms, cost reduction and quality improvement when entering the market. The purpose of the study 
Graphic editing process of church things, sketches for embroidery and then turn the sketch into 
embroidery. It is also necessary to define the canonical restrictions iconography. It is not possible to 
protect the canon only editor embroidery, to solve this problem, the database was created, which will help 
the operator to process the image in the preview and identify inaccuracies in the shortest possible time. 
 

СОЗДАНИЕ  БАЗЫ ДАННЫХ РИТУАЛЬНЫХ ПРЕДМЕТОВ НА ОСНОВЕ   
CAD / CAM  СИСТЕМ 

Квеселава К.И., Бжалава Н.П., Иремадзе И.З., Верулава Н.Ю. 
Грузинский Технический Университет 

Резюме 

Системы CAD/CAM 3-го поколения обеспечивают  технологическую подготовку 
автоматизированного проектирования производства и инженерный анализ. Использование и 
внедрение  cложных технологий обеспечивают  сокращение сроков, снижение себестоимости и 
повышение качества  продукций при выходе на рынок. Цель исследования графическое 
редактирование  обработки  церковных вещей,  эскизы для вышивания, а затем превращение 
эскизов в вышивку. Так же необходимо определить канонические ограничения иконографии. 
Невозможно защитить канон только редактором вышивки. Чтобы решить эту проблему, была 
создана база данных, которая поможет оператору обработать изображения при 
предварительном просмотре и в кратчайшие сроки определить  неточности. 

http://www.google.ru

