
Tavi I 

avtomatizebuli daproeqteba-warmoebis 

sistemebi 

 

$1.1 zogadi cnobebi 

 

abreviatura CAD/CAM (Compiuter-aided Design/Compiuter-aided 

Manufacturing) gamoiyeneba moRvaweobis sferos aRsaniSnavad, romelic 

dakavSirebulia avtomatizebuli daproeqtebisa da avtomatizebuli 

warmoebis sistemebis SeqmnasTan. es sfero orientirebulia komiuteris 

gamoyenebaze nakeTobis dasaproeqteblad da sawarmoeblad. 

CAD/CAM Sedgeba erTmaneTTan dakavSirebuli ori nawilisagan. 

esenia CAD _ kompiuterizebuli daproeqteba da CAM _ 

kompiterizebuli warmoeba. pirveli sistemis daniSnulebaa dasamzadebeli 

nakeTobis daproeqteba da mis gamosasvlels warmoadgens muSa naxazebi, 

xolo meore sistemis daniSnulebaa im teqnologiuri procesebis 

daproeqteba, romlebic saWiroa nakeTobis dasamzadeblad. mis 

gamosasvlels warmoadgens mmarTveli programa ricxviTi_programuli 

marTvis CarxisaTvis. 

dResdReobiT CAD_ma da CAM_ma ganicada mWidro integracia rac 

imasTan aris dakavSirebuli, rom pirvel rigSi nakeTobis Rirebulebis 

Semcirebis mizniT da aseve sxvadasxva mizezebis gamo, CAD_is 

Semadgenel etapebze, rodesac xdeba nakeTobis daproeqteba aucilebelia 

gaTvaliswinebuli iqnes mis dasamzadeblad saWiro teqnologiuri 

procesebi. xolo Tavis mxriv CAM-sac gaaCnia ukukavSiri CAD_Tan _ 

teqnologiuri procesis optimizaciis mizniT SeiZleba Seicvalos 

nakeTobis geometriuli forma. amrigad, TviT nakeTobis daproeqtebisas 

rac ufro adre iqneba gaTvaliswinebuli misi damzadebisaTvis saWiro 
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teqnologiuri procesi miT ufro optimaluri iqneba igi teqnologiuri 

TvalsazrisiT, rac Seamcirebs ukukavSirebs teqnologiuri procesis 

daproeqtebidan da sabolood Seamcirebs nakeTobis dasamzadeblad 

saWiro rogorc materialur aseve droiT danaxarjebs. 

CAD/CAM_is Semadgeneli etapebis struqtura dakavSirebulia 

TviT proeqtirebis Semadgenel etapebTan. 

proeqtireba aris obieqtis Sesaxeb iseTi aRwerilobis miRebis 

procesi, romelic aucilebelia da sakmarisia am obieqtis Sesaqmnelad. 

aseT aRwerilobas saproeqto gadawyveta ewodeba. 

imisaTvis, rom nakeToba miviRoT saboloo saxiT saWiroa Semdegi 

etapebis ganxorcieleba: 

• wina saproeqto kvleva _ am etapze xdeba bazris Seswavla 

obieqtis damzadebaze moTxovnilebis Seswavlis mizniT an 

obieqtis gaumjobesebis moTxovnilebis Seswavlis mizniT. 

• teqnikuri davalebis Sedgena _ dgindeba obieqtis 

funqcionaluri daniSnuleba da ganisazRvreba misi 

specifikacia. 

• eskizuri proeqtireba _ am etapze xorcieldeba 

dasaproeqtirebeli obieqtis Sesaxeb sawyisi aRwerilobis 

miReba. 

• muSa proeqtirebis etapi _ xorcieldeba saproeqto 

gadawyvetis miReba. am etapis amocanebi daiyvaneba sinTezisa da 

analizis amocanebamde da igi iteraciuli xasiaTisaa. sinTezi 

aris gadawyvetilebis miRebis procesi, xolo analizi am 

gadwyvetilebis Sefasebis. Tavdapirvelad xorcieldeba 

sinTezi, e.i. gadawyvtilebis miReba. Semdeg am gadawyvetilebis 

Sefaseba. Semdeg isev sinTezi aanlizis Sedegebis 

gaTvaliswinebiT da a.S. 

• dokumentireba _ saproeqto gadawyvetis gaformeba. 
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• sacdeli nimuSebis damzadeba _ xorcieldeba saproeqto 

gadawyvetilebis aprobacia da gamarTva. 

• masiur warmoebaSi gaSveba. 

ganvixiloT sakonstruqtoro_teqnologiuri daproeqteba (std), 

rogorc proeqtirebis erT-erTi saxeoba:  std_Si gvaqvs daproeqtebis 

ori obieqti: TviTon nakeToba, anu misi konstruqcia da misi 

damzadebisaTvis saWiro teqnologiuri procesi. ase rom, std SegviZlia 

warmovidginoT ori ganzogadoebuli etapis Tanmimdevrobad: 

konstruireba  da teqnologiuri procesebis proeqtireba (nax.1.1.1). 

  

 

nax.1.1.1 sakonstruqtoro teqnologiuri daproeqteba 

 

 

pirveli etapis gamosasvlelze miiReba nakeTobis muSa naxazi, xolo 

meore etapis gamosasvlelze _ mmarTveli programa, romlis 

saSualebiTac SesaZlebelia nakeTobis damzadeba ricxviTi programuli 

marTvis Carxze. CAD/CAM-i warmoadgens swored std-s avtomatizacias. 

std_s Semadgeneli etapebia: 

• geometriuli modelireba _ am etapze xdeba 

dasamzadebeli obieqtis geometriuli modelis Seqm na 

kompiuteris saSualebiT, im mizniT, rom moxdes 

obieqtis geometriuli parametrebis detaluri 

gansazRvra. 

• funqcionaluri modelireba _ am etapze xdeba 

dasamzadebeli obieqtisaTvis masalis, zedapirebis 

sigluvisa da simqisis dadgena. 

• sainJinro anlizi _ moicavs or meTods:  

konstruireba tp. proeqtireba 
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1. virtualuri prototipireba _ prototipireba 

kompiuteruli modelirebis meSveobiT. igi Seicavs Semdeg 

qveetapebs: 

dinamikaSi analizi. am dros xdeba dasamzadebeli obieqtis 

dinamiuri maxasiaTeblebis  analizi. (virtualurad, 

kompiuteris saSualebiT). 

analizi sasruli elementebis meTodiT.  am meTodis 

gamoyenebisas dasamzadebeli obieqtis virtualuri modeli 

ifareba egreT wodebuli kuburi badiT. am badis Semadgenel 

TiToeul kubs “solveri” ewodeba da is, maTematikuri 

Teoriis mixedviT, warmoadgens Sesavali da gamosavali 

parametrebis erTmaneTTan damokidebulebis funqcias. sasruli 

elementebis meTodis gamoyenebiT SesaZlebeli xdeba iseTi 

Tvisebebis analizi, rogoricaa siTbogamtaroba, drekadoba da 

sxva fizikuri Tvisebebi. 

2. fizikuri prototipireba _ xdeba dasamzadebeli 

obieqtis prototipis Seqmna. magaliTad 

stereoliTografiis meTodiT. stereoliTografiis 

ZiriTad samuSao elements warmoadgens lazeris sxivi, 

romelic axdens, dasamzadebeli obieqtis kveTis 

Tanmimdevrul “Semoxazvas” sinaTlis mimarT 

mgrZnobiare siTxis zedapirze. es siTxe magrdeba 

mxolod im adgilas sadac mas exeba lazeris sxivi. 

Semdgom xdeba Semdegi konturi Semoxazva lazeris 

sxivis mier da es procesi grZeldeba avtomaturad 

detalis sruli konturis miRebamde. 

• naxazis Sedgena _ am etapze xdeba dasamzadebeli 

obieqtis naxazis Sedgena, saproeqto gadawyvetilebi 

gaformeba, dokumentaciis Sedgena. geometriuli 
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modelisgan gansxvavebiT naxazi daitaneba furcelze, 

gamoyvana/dokumentirebis teqnikuri uzrunvelyofis 

saSualebebiT (printeri, ploteri), anu mas ukve 

teqnikuri dokumentis saxe aqvs. 

• teqnologiuri marSrutis daproeqteba _ am etapze 

isazRvreba teqnologiuri operaciebi da maTi 

Tanmimdevroba. 

• teqnologiuri operaciis daproeqteba _ xdeba namzadis 

SerCeva, dasamuSavebeli instrumentebis SerCeva, Wris 

reJimebis SerCeva da a.S. 

• mmarTveli programis generacia _ am etapze xdeba 

instrumentis gadaadgilebis traeqtoriis geometriuli 

parametrebis gansazRvra, teqnologiuri danadgaris 

muSaobis reJimebis gansazRvra da am danadgarze 

teqnologiuri procesebis mimdinareobis programireba 

da rogorc Sedegi mmarTveli programis formireba.  

• mmarTveli programebis gamarTva _ am etapze 

xorcieldeba mmarTveli programis testireba / 

gamarTva. es SesaZlebelia ganxorieldes ori meTodiT: 

kompiuteruli modelirebis saSualebiT da 

egreTwodebuli sacdeli gavlebis meTodiT. 

kompiuteruli modelirebis dros xdeba Wris procesis 

virtualuri imitacia kompiuterisa da Sesabamisi 

programis gamoyenebiT, xolo sacdeli gavlebis meTodiT 

marTveli programis gamarTvis procesSi xdeba sawarmoo 

Carxze Wris procesis imitacia namzadis gareSe.  

pirveli oTxi etapi miekuTvneba CAD_s, xolo danarCeni oTxi _ 

CAM-s.  
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avtomatizebuli proeqtireba ewodeba proeqtirebas, romlis drosac 

saproeqto gadawyveta miiReba momxmareblisa da kompiuteris 

urTierTqmedebiT. 

avtomatizebuli daproeqtebis sistemebSi (ads) momxmarebeli da 

kompiuteri urTierTqmedeben interaqtiur reJimSi. momxmarebeli aZlevs 

direqtivebs kompiuters, xolo kompiuteri axorcielebs maT 

Sesrulebas. 

interaqtiur reJimSi momxmarebelsa da kompiuters Soris funqciebi 

gadanawilebulia Semdegnairad: kompiuteri asrulebs gamoTvliT 

operaciebs da gamohyavs alternatiuli variantebi. momxmarebeli 

axorcilebs gadawyvetilebis miRebas, anu alternatiuli variantebidan 

erT-erTis arCevas. 

ads-is SemadgenlobaSi Sedis erTis mxriv damproeqtebeli, xolo 

meores mxriv avtomatizebuli proeqtirebis kompleqsuri saSualebebi 

(apks).  

apks_s SemadgenlobaSi Sedis: 

• maTematikuri uzrunvelyofa 

• programuli uzrunvelyofa 

• informaciuli uzrunvelyofa 

• teqnikuri uzrunvelyofa 

• lingvisturi uzrunvelyofa 

ganvixiloT TiToeuli MmaTgani: 

maTematikuri uzrunvelyofa warmoadgens algoriTmebis 

erTobliobas, romlis moxedviTac muSavdeba avtomatizebuli 

daproeqtebis programuli uzrunvelyofa. maTematikuri 

uzrunvelyofis sxvadasxva elementebs Soris arsebobs 

funqcionaluri modelis awyobis invariantuli elementi -

principebi, algebruli da diferencialuri tolobebis 

gamoTvlis meTodebi, eqstremaluri amocanebis gadawyvetis 
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saSualebebi. maTematikuri uzrunvelyofis Seqmnis etapi aris 

erTerTi urTulesi etapi avtomatizebuli daproeqtebis 

sistemis Seqmnis dros. ads_is mwarmoebluroba da muSaobis 

efeqturobac, yvelaze metad swored am etapzea damokidebuli. 

ads_is programuli uzrunvelyofa warmoadgens yvela im 

programebis saeqspluatacio dokumentaciis erTobliobas, 

romelic saWiroa avtomatizebuli daproeqtebisaTvis. 

programuli uzrunvelyofa iyofa saerTo sistemur da 

specialur programul uzrunvelyofad. saerTo programuli 

uzrunvelyofa gankuTvnilia teqnikuri saSualebebis  

funqcionirebis organizaciisaTvis anu gamoTvliTi procesis 

dagegmvisa da marTvisaTvis, arsebuli resursebis 

ganawilebisaTvis. specialur programul uzrunvelyofaSi ki 

xorcieldeba maTematikuri uzrunvelyofebi konkretulad 

proeqtis procedurebis Sesasruleblad.   

teqnikuri uzrunvelyofa warmoadgens teqnikuri 

saSualebebis urTierTdakavSirebul da urTierTmoqmed 

erTobliobas, romelic gankuTvnilia avtomatizebuli 

daproeqtebis Sesasruleblad. teqnikuri uzrunvelyofa iZleva 

Semdeg saSualebas: monacemebis programuli damuSaveba, 

monacemebis momzadeba da Setana, asaxva da dokumentireba, 

saproeqto gadawyvetis arqivi, monacemebis gadacema. teqnikuri 

uzrunvelyofa SeiZleba davyoT oTx qvejgufad: 

• Seyvanis. (skaneri, digitaizeri da sxva) 

• gamoyvana/dokumentirebis. (printeri, ploteri da 

sxva) 

• gadamuSavebis. (procesori) 

• Senaxvis (vinCesteri, flopidiskebi, kompaqtdiskebi da 

sxva) 
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lingvistikuri uzrunvelyofis safuZvels warmoadgens 

specialuri daprogramebis enebi, romelTa daniSnulebaa 

avtomatizebuli daproeqtebis procedurebis programuli 

aRwera. lingvistikuri uzrunvelyofis ZiriTad nawils 

warmoadgens adamianisa da kompiuteris urTierTobis 

formaluri enebi. 

informaciuli uzrunvelyofis safuZvels warmoadgens 

monacemebi, romliTac sargebloben damproeqteblebi 

daproeqtebis procesSi saproeqto gadawyvetilebis 

miRebisaTvis. es monacemebi SeiZleba warmodgenili iyos im 

dokumentebis saxiT, romlebic Seicaven sacnobaro informacias. 

informacia inaxeba monacemTa bazebSi. monacemTa bazebis 

ganawileba/ganlageba SeiZleba iyos lokaluri an qseluri. 

qseluri bazebis upiratesoba, lokalur bazebTan SedarebiT, 

imaSi gamoixateba, rom aseTi tipis bazebTan muSaoba, anu am 

bazebSi arsebuli informaciiT sargebloba, informaciis 

modificireba da informaciis damateba, SeuZlia qselSi CarTul 

ramodenime momxmarebels erTdroulad, rac sagrZnoblad zrdis 

muSaunarianobas. monacemTa bazis failebTan samuSaod saWiroa 

programuli uzrunvelyofis (aplikaciis arseboba).  

 

$1.2 ads-is arqiteqturebi 

 

ads-is arqiteqturebis Sefasebisas ZiriTad kriteriums warmoadgens 

is, Tu ramdenad SesaZlebelia sistemebis modificireba momxmareblis 

mier. am TvalsazrisiT ganasxvaveben Semdeg sistemebs: 
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xisti arqiteqturis sistemebi, romlebSic teqnikuri, programul-

maTematikuri uzrunvelyofa xistad aris gansazRvruli da momxmarebels 

ufleba ara aqvs sistemaSi cvlilebebis Setanisa. 

xisti arqiteqturis sistemebi SedarebiT advili dasamzadebelia, 

magram mniSvnelovani problemebi iqmneba sistemis adaptaciisas 

momxmareblis konkretul amocanebze. 

Ria arqiteqturis sistemebi, romlebic saSualebas iZlevian 

momxmareblis mxridan ganxorciledes sistemis modificireba, rogorc 

teqnikur, aseve programul maTematikuri uzrunvelyofis doneze. 

Ria arqiteqturis sistemebi Sedgebian calkeuli teqnikuri da 

programuli modulebisagan, momxmarebels SesaZlebloba aqvs calkeuli 

modulebis SerCeviT gansazRvros ads-is arqiteqtura. modulebis mimarT 

am SemTxvevaSi wamoyenebulia ori ZiriTadi moTxovna: 1. unificireba da 

2. informaciuli Tavsebadoba. teqnikuri modulebis informaciuli 

TavsebadobisaTvis gamoiyeneba specialuri modulebi, romlebsac 

`adapterebi” ewodeba. xolo programuli modulebis informaciuli 

TavsebadobisaTvis gamoiyeneba programebi, romelTac `draiverebi~ 

ewodebaT. 

eqspertuli sistemebi Tavisi SinaarsiT ganekuTvnebian Ria 

arqiteqturis sistemebs, romlebic saSualebas iZlevian ganxorcieldes 

adaptacia momxmareblis amocanebis maTematikuri gadawyvetilebis doneze. 

eqspertul sistemebs safuZvlad udevs raime konkretuli 

saproblemo aris Sesaxeb dagrovili codna, romelic warmogvidgeba 

wesebis erTobliobis saxiT. 

eqspertul sistemas gaaCnia 4 ZiriTadi komponenti: 1. codnis baza. 

2. daskvnis manqana. 3. codnis amoRebis moduli. 4. momxmareblis 

interfeisi. 

codnis baza Sedgeba faqtebisa da wesebis erTobliobisagan. faqtebi 

warmoadgens mcirevadian informacias im gagebiT, rom isini SeiZleba 
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Seicvalos konsultaciis dros. wesebi ufro grZelvadiani informaciaa. 

arsebuli midgoma monacemTa bazebisagan gansxvavdeba upirveles yovlisa 

imiT, rom monacemTa bazebSi faqtebis sakmaod pasiuri sidideebia: 

faqtebi an aris, an ar aris. codnis bazebSi ki, wesebi aqtiurad 

cdiloben Seavson informaciis ukmarisoba. 

obieqtze orientirebul arqiteqturas aqvs ierarqiuli struqtura 

“mSobeli”_”Svilis” saxiT. amave dros Svil sistemas SeuZlia  mSoblis 

funqciebis gamoyeneba. es momxmarebels saSualebas aZlevs Seqmnas 

sistemis programul-maTematikuri uzrunvelyofa da amave dros 

gamoiyenos ukve arsebuli realizaciebi. 

TiToeul arqiteqturas gaaCnia Tavisi rogorc dadebiTi aseve 

uaryofiTi mxareebi. xisti arqiteqturis sistemebi SedarebiT iafia, 

magram gansazRvrulia mxolod garkveuli tipis amocanebis gadasawyvetad 

da SeuZlebelia maTi adaptacia momxmareblisaTvis saWiro 

amocanebisaTvis. Ria arqiteqturis sistemebs gaaCniaTad adaptaciis ufro 

meti saSualeba, magram maTi funqciunirebac SezRudulia mxolod 

SerCeuli modulebis SesaZleblobebiT. eqspertul sistemebSi SeiZleba 

axali codnis dagroveba, magram maTi gamoyenebis areali SemosazRvrulia 

viwro specializaciiT. adaptaciis mxriv yvelaze mosaxerxebelia 

obieqtze orientirebuli sistemebi, vinaidan SesaZlebelia maTi 

programuli uzrunvelyofis modificireba, magram amisaTvis saWiroa 

maRal kvalificiuri specialistebi. 

ads-is momxmareblis moTxovnebze morgebas da masSi axali 

funqciebis damatebas Customizing ewodeba. 

rogorc zemoT aRvniSneT, moqnili arqiteqturis mqone sistemebSi 

SesaZlebelia momxmareblis konkretuli moTxovnebisa da gadasawyveti 

amocanebis Sesabamisad cvlilebis Setana da axali funqcionaluri 

SesaZleblobebis damateba. imisda mixedviT, Tu ramdenad rTulia es 
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cvlilebebi da ramdenad Rrmad moiTxovs sistemis arqiteqturis 

cvlilebas, isini SeiZleba ganxorcieldnen sxvadasxva saSualebebiT. 

yvelaze martivi aris makrosebis done. makrosi ewodeba brZanebebis 

erTobliobas, romelic sruldeba rogorc erTi brZaneba. brZanebebis 

mimdevroba, romlebic gankuTvnilia raime gansazRvruli moqmedebis 

Sesasruleblad, xSiria maTi gameorebis SesaZlebloba mizanSewonilia 

gaformdes makrosis saxiT. nacvlad didi raodenebis brZanebebis 

Seyvanisa, momxmareblisTvis sakmarisia mxolod erTi makrosis gamoZaxeba, 

rac Zalze mosaxerxebelia. 

rTuli logikis operaciebies mimdevroba SeiZleba gaformdes 

Script_ebis saxiT, romelic warmoadgens sistemis brZanebebis mimdevrobas. 

Script_ebis Cawera xdeba failSi specialuri sintaqsis gamoyenebiT. 

momxmarebels saSualeba aqvs CatvirTos Script_i da moaxdinos misi 

Sesruleba.  

Tanamedrove ads-ebis umravlesobas gaaCnia daprogramebis ena Visual 

Basic CaSenebuli interpretatori. misi saSualebiT SeiZleba ara marto 

sistemaSi ukve arsebuli brZanebebisa da obieqtebis gamoyeneba, aramed 

momxmarebels TviTon SeuZlia sakuTari obieqtebis, funqciebisa da 

procedurebis Seqmna rac saSualebas iZleva ads-s SevZinoT masSi manamde 

saerTod ar arsebuli SesaZleblobebi. Visual Basic-is interpretatoris 

gamoyenebiT agreTve SesaZlebelia momxmareblis interfeisis Seqmna 

fanjrebis saxiT. fanjrebi warmoadgens sistemis nawils da arafriT 

gansxvavdeba sistemaSi realizebuli sxva fanjrebisagan.   

arsebobs ads-is customizing_is ufro Zlieri saSualebebic, 

romlebic saSualebas gvaZlevs, arsebuli ads-is bazaze miviRoT axali 

produqti. am dros sruliad SeiZleba Seicvalos sawyisi sistemis 

interfeisi da gamoyenebis sfero. amis erT-erT magaliTs warmoadgens 

AutoCadAromlis bazazec Seiqmna iseTi produqtebi, rogoricaa 

Mechanical Desktop, MAP, Auto Architect da sxva. sul arsebobs 6000-ze 
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meti AutoCad–ze bazirebuli produqti sxvadasxva sferosaTvis. 

AutoCad–is aseTi moqniloba gamowveulia teqnologiis gamoyenebiT, 

romelsac ObjectARX ewodeba. 

ObjectARX  aris C++ _is klasebis biblioTeka, romlTa meSvebiTac 

pirdapiri kavSiri myardeba AutoCad birTvTTan. ObjectARX –is aplikcia 

aris dinamikurad dakavSirebadi biblioTeka, romelic itvirTeba 

AutoCad–is misamarTebis sivrceSi da axorcielebs funqciebis pridapir 

gamoZaxebas. 

SesaZlebelia arsebuli klasebis bazaze Seiqmnas axali klasebi da 

gakeTdes maTi eqsporti sxva aplikaciebidan gamosaZaxeblad. 

ObjectARX_is saSualebiT iqmneba obieqtebi romlebic arafriT 

gansxvavdeba AutoCAD–Si CaSenebuli obieqtebisagan. 

ObjectARX_is daprogramebis garemo gvTavazobs obieqtze 

orientirebuli C++ –is aplikaciebis programis interfeiss, raTa 

moxdes AutoCAD_is Costomizung da gafarToeba. igi saSualebas gvaZlevs 

mTlianad iqnes gamoyenebuli AutoCAD_is Ria arqiteqturis yvela 

upiratesoba, aqvs ra pirdapiri kavSiri AutoCAD_is monacemTa bazis 

struqturebTan, grafikul sistemasTan da sakuTari brZanebebis 

gansazRvrebebTan. 

 

$1.3 nakeTobis geometriuli modelireba 

 

geometriuli modelirebis amocanas warmoadgens nakeTobis 

geometriuli modelis miReba. geometriuli modeli aRwers nakeTobis 

geometriul Tvisebebs garkveuli maTematikuri kanonzomierebiT. 

ganasxvaveben geometriuli modelis oTx ZiriTad tips: 

karkasuli modeli Segeba sayrdeni wertilisagan, romlebic 

sivrceSi aRwerilia Sesabamisi koordinatebiT da elementaruli 
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geometriuli primitivebiT. primitivebad, rogorc wesi, gamodian iseTi 

elementebi, rogoricaa wertili, xazi, rkali, wre, texili da a.S. 

karkasuli modeli martivia, magram misi saSualebiT SeiZleba mxolod 

detalebis SezRuduli klasis warmodgena, romelTa aproqsimirebis 

zedapirebi umetesad sibrtyeebia. karkasuli modelebis saSualebiT 

yovelTvis ver xerxdeba swori gamosaxulebebis miReba, agreTve uxilavi 

xazebis mocilebis procesis avtomaturi analizi, sxvadasxva kveTebis 

miReba. 

 

nax 1.3.1 karkasuli modeli 

 

poligonaluri modelebi moicemian zedapirebiT (sibrtyeebi, 

brunviTi zedapirebi). poligonaluri modelis meSveobiT SeiZleba 

teqnikuri obieqtis nebismieri zedapiris aRwera. es realizdeba 

zedapirebis aRweriT mravalkuTxedebis saSualebiT. rac metia waxnagebis 

raodenoba, miT naklebia obieqtis realuri formidan gadaxra. Tu 

obieqti warmodgenilia poligonaluri modelis meSveobiT, yovelTvis 

SeiZleba ganisazRvros are obieqtebis konturul elementebs Soris. 

poligonalur modelebze SeiZleba logikuri operaciebis ganxorcieleba.  

poligonaluri modelebis erT-erT saxes warmoadgens baduri 

modeli, romelic Sedgeba elementaruli segmentebisagan, romlebic 

warmoadgenen oTxkuTxedebs an samkuTxedebs. TiToeuli segmenti 

xasiaTdeba sami parametriT: wveroebi, gverdebi da zedapiri. aRniSnuli 

modelis kerZo nairsaxeobas warmoadgens bezies zedapiri, romelic 
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eqvemdebareba deformacias. TiToeuli segmentis garSemeo arsebobs 

mmarTveli wertilebi, romelTa gadaadgilebiTac xdeba segmentis zemoT 

aRniSnuli parametrebis cvlileba. 

 

nax 1.3.2 baduri modeli 

 

myari tanis modelebi formirdeba elementaluri obieqtebisagan 

(bazisuri sxeulebisagan) logikuri operaciebis gamoyenebiT (gaerTianeba, 

gamokleba, TanakveTa). myari tanis modelebSi maT geometriul 

warmodgenasTan erTad SemoaqvT monacemebi nivTierebaze da mis 

Tvisebebze. am modelebis gamoyenebiT SesaZlebelia nakeTobis aramarto 

grafikuli gamosaxulebis ageba, aramed misi masur_inerciuli 

maxasiaTeblebis gamoTvlac (masa, moculoba, inerciis centri, inerciis 

momenti da sxva).  

moculobiT sxeulebs, romlebic Sedgenilia ufro martiv 

obieqtebze logikuri operaciebis gamoyenebiT ewodebaT Sedgenili 

geometriuli obieqtebi. Smadgeneli nawilebisagan awyobis operacia 

xorcieldeba maTi warmodgeniT ierarqiuli xis struqturis saxiT. 



 15 

pirvel etapze xdeba realuri obieqtis abstraqcia, ris Sedegadac 

miiReba informaciuli modeli. meore etapze informaciuli modelidan 

gamoiyofa struqturizaciis doneebi, ufro xSirad proeqtirebis dros 

informaciis gadamuSavebis Taviseburebebis gaTvaliswinebiT. ase, rom 

xdeba informaciis struqturizacia da dazusteba logikuri 

TvalsazrisiT. am warmodgenis mniSvnelovan moments warmoadgens is 

faqti, rom man unda gamosaxos ara erTi detalis Tvisebebi, aramed 

mTeli klasisa detalebisa proeqtirebis sxvadasxva etapze. 

informaciuli modelis formirebisas gamoiyeneba konstruqciuli 

elementebis simravle, raTa miviRoT nebismieri formis obieqtis modeli. 

aseTi saxiT igeba monacemTa modeli, romelic asaxavs monacemTa 

logikur struqturas. 

mesame etabze xdeba monacemTa modelis Sinagan warmodgenaSi 

gadayvana da ganTavsebis modelis miReba. ganTavsebis modeli 

orientirebuli kompiuterSi monacemTa fizikur ganTavsebaze Senaxvis 

modelSi. 

ase, rom meoTxe etabze ganisazRvreba Senaxvis modeli, romelic 

gansazRvravs monacemebis fizikur ganTavsebas. fizikur matarebelze 

monacemTa organizebis sami saxe arsebobs: mimdevrobiTi, siiTi da 

pirdapiri. 

 

nax.1.3.3 myari tanis modeli 
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parametrizebul modelebSi_geometriuli obieqtis modelireba 

xorcieldeba winaswar Sedgenili primitivebis saSualebiT. TiToeul 

primitivs gaaCnia parametrizaciis sqema, romelic gansazRvravs misi 

aRwerisaTvis aucilebeli da sakmarisi parametrebis raodenobas. 

Sesabamisad aRniSnuli parameterebis ricxviTi mniSvnelobebis 

gansazRvriT SesaZlebelia primitividan geometriuli modelis miReba. am 

modelis nakls warmoadgens biblioTekaSi promitivebis SezRuduli 

raodenoba, rac rig SemTxvevaSi amcirebs modelirebis SesaZlo 

diapazons. 

B-Spline modeli, gamoiyeneba rTuli zedapirebis modelirebisaTvis, 

romlebic agebulia mTlianad splainebisagan. aRniSnuli modelis 

nairsaxeobas warmoadgens NURBS (Non Uniform Rational B-Spline). 

arsebobs splainis agebis ori saSualeba, roca igi gadis sakontrolo 

wertilebze, da roca igi uvlis maT.  

splainidan zedapiris miReba SeiZleba ramdenime saSualebiT: roca 

sawyis splainTan erTad moicema sigane, romelzec avtomaturad xdeba 

analogiuri splainis ageba, roca sawyis splainTan erTad mocemuli 

mobrunebis RerZi, romlis irgvlivac splainis dabrunebiT miiReba 

zedapiri, roca mocemulia kidev erTi mimmarTveli splaini, romlis 

gaswvrivac xdeba splainebis ageba da sxva. 

 

nax.1.3.4 splainuri modeli 
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$1.4 parametrizebuli modelireba 

 

dawvrilebiT ganvixiloT parametrizebuli modelireba: 

geometriuli obieqtebis parametrizebulad aRwerisTvis arsebobs 

sami meTodi: variantuli, struqturul_parametruli da aplikaciis. 

variantuli meTodis arsi SemdegSia: nakeTobaTa garkveuli 

klasisaTvis gamoiyofa modeli_warmomadgeneli, romlis saSualebiTac 

SeiZleba miviRoT aRniSnuli klasis yvela geometriuli forma. klasis 

warmomadgenels uwodeben tipiur models (an kompleqsur models), 

xolo misgan miReblu formebs variantebs. nakeTobis variantebi 

ganisazRvreba mocemuli parametrebis mniSvnelobebis gansazRvriT, 

romelTa ganulebac iwvevs geometriuli obieqtis Sesabamisi Semadgeneli 

elementis amoRebas. konstruirebis aseT tips ewodeba principialuri 

(e.i. konstruqciis principis SenarCunebiT). principialuri 

konstruirebis dros teqnologiuri dokumentaciisTvis monacemebi yovel 

jerze xelaxla ar mzaddeba, aramed mibmulia ukve arsebul 

principialur naxazebze. am meTodis gamoyeneba gulisxmobs, rom ukve 

SerCeulia dasaproeqtebeli obieqtis geometria. gamoyenebis sfero 

moicavs calkeuli detalebis (mag. zambarebi), kompleqsuri kvanZebis 

(mag. sakisrebis) da mza nakeTobebis (mag. instrumentebi) daproeqtebas. 

tipuri modelis aRweris danaxarjebi didia variantebis miRebasTan 

dakavSirebul danaxarjebTan SedarebiT, amitom bevri sistema iyenebs 

erTxel aRweril tipiur modelebs sxva tipiuri modelebis aRsawerad. 

damuSavebis teqnologiis TvalsazrisiT, am SemTxvevaSi, SeiZleba 

visaubroT tipiur teqnologiur procesze. nakeTobaTa jgufis 

damzadebis teqnologiuri procesSi an naxazebSi cvlilebebis Setanis 

aucileblobis SemTxvevaSi sistemaSi SehyavT sawyisi parametrebis axali 

kombinacia. 
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seriuli warmoebisaTvis anu iq, sadac xangrZlivi drois 

ganmavlobaSi ar xdeba detalis konstruqciis mniSvnelovani cvlileba, 

am meTodis efeqturoba mniSvnelovnad izrdeba. originaluri, aratipiuri 

konstruirebis dros ki variantuli meTodis gamoyenebis efeqti nuls 

uaxlovdeba, radgan faqtiurad Tavidan unda Seiqmnas is tipiuri 

obieqtebi, romelTa saSualebiTac moxdeba detalis konstruireba, misi 

geometriis aRwera. 

variantuli meTodisagan gansxvavebiT struqturul_parametruli 

meTodis dros ganisazRvreba sxvadasxva kombinaciebi konstruqciuli da 

teqnologiuri elementebisa da ganisazRvreba maTi saukeTeso kombinacia. 

struqturul_parametrul meTodze dafuZnebuli sistemis principi 

mdgomareobs geometriuli obieqtebis dayofaze elementebad da axali 

geometriuili obieqtebis  miRebaze ukve arsebuli elementebis 

gamoyenebiT. ganasxvaveben elementTa Semdeg jgufebs: ZiriTadi 

(funqcionaluri), damxmare (konstruqciul geometriuli da formis 

elementebi) da teqnologiuri. 

 ZiriTadi elementebis gamoyenebiT iqmneba detalis geometriuli 

forma (Sida da gare zedapirebi). es upirveles yovlis gvaZlevs 

detalis zogad aRweras. damatebiTi elementebis saSualebiT, romlebic 

uSualo kavSirSia ZiriTad elementebTan, xorcieldeba detalis ufro 

dawvrilebiTi aRwera, rac saSualebas iZleva mTlianad iqnes aRwerili 

misi geometriuli forma. teqnologiuri elementebi da Tvisebebi 

dakavSirebulia rogorc ZiriTad, aseve damxmare elementebTan. isini 

agreTve gavlenas axdenen zomebis gansazRvraze. 

avtomatizebuli daproeqtebis sistemebi, romlebic muSaoben 

struqturul_parametrul principze gamoirCevian didi moqnilobiT da 

gamosadegia sxvadasxva tipis amocanebis gadasawyvetad. am meTodis 

gamoyeneba Zalze efeqturia. rogorc gamocdileba gviCvenebs, 

sakonstruqtoro gamogonebebi, romlebsac axal konstruqciebs uwodeben, 
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iqmneba adre gamouyenebeli kombinaciiT elementebisa, romelTa rogorc 

funqcionirebis, aseve Sesrulebis principi didi xania cnobilia.   

aplikaciis meTodis gamoyenebis Sedegad Cveulebriv miiReba detalis 

geometriis aRwera misi zedapirebisa da am zedapirebis 

urTierTmdebareobis aRweris saSualebiT. 

 aplikaciis meTodis gamoyenebis magaliTia detalis geometriis 

aRwera APT-is enis gamoyenebiT. 

 aplikaciis meTodis damaxasiaTebeli Taviseburebaa – struqturis 

Semadgeneli elementebis speqtris didi simravle da universaluroba, 

ramac ganapiroba am meTodis farTo gavrceleba rogorc daproeqtebis, 

aseve warmoebis sferoSi. Tumca aRsaniSnavia, rom saerTo 

xelmisawvdomobisa da universalurobis principebze agebuli sistemebi 

gamoirCeva sawyisi informaciis didi moculobiT, arasaimedoobiTa da 

aqedan gamomdinare – dabali efeqturobiT. es gamowveulia imiT, rom 

problemis gadawyvetisaTvis gamoiyeneba iseTi elementaruli, sabazo 

cnebebi, romlebic ar asaxaven am problemis arss. parametrizaciis 

ganxilul sam meTods Soris aplikaciis meTodi yvelaze Sromatevadia.  

 

 

$1.5 mmarTveli programebis ads 

 

 geometriuli modelebi gamoiyeneba sakonstruqtoro 

teqnologiuri daproeqtebis sxvadasxva etapze, maT Sorisaa 

ricxviTi programuli marTvis CarxebisaTvis mmarTveli 

programebis generacia. am dros saWiroa gamoiTvalos 

instrumentis gadaadgilebis sqemebi da Seiqmnas Sesabamisi 

algoriTmebi, rac didi raodenobis gamoTvlebTanaa 

dakavSirebuli. Tu geometriuli modeli warmodgenilia 

parametrizebuli saxiT, es procesi metad martivdeba. es 
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ganpirobebulia imiT, rom parametrizebuli modelirebis dros 

geometriuli modeli warmodgenilia tipiuri elemntebis 

erTobliobis saxiT, romlebTanac ukve mibmulia gadaadgilebis 

tipiuri sqemebi da algoriTmebi. 

rogorc zemoT arvniSne CAM-is amocanas warmoadgens 

mmarTveli programis avtomatizebuli miReba rpm CarxisaTvis. 

am process axorcielebs mmarTveli programebis ads. mmarTveli 

programebis ads-s Sesasvlelze miewodeba nakeTobis 

geometriuli formis Sesaxeb informacia parametrizebuli 

saxiT, instrumentuli gadasvlebis Semadgenloba da 

Tanmimdevroba, instrumentebis nonmenklatura, TiToeuli 

instrumentuli gadasvlisTvis: damuSavebis zona, gadaadgilebis 

sqema da damuSavebis reJimi. 

mmarTveli programebis ads-is standartuli arqiteqtura 

ori modulisagan Sedgeba (nax. 1.5.1): 

• geometriuli procesori; 

• postprocesori. 

 

  

  

nax.1.5.1 mp ads-is Semadgeneli nawilebi 

 

geometriuli procesori anu geometriuli gaangariSebebis 

bloki asrulebs Semdeg funqciebs: 

 

 

postprocesori 
geometriuli 

procesori 

CLDATA 
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1. konturis geometriuli elementebis aRweris miyvana 

kanonikur formamde; 

2. geometriuli elementebis gadakveTis wertilebis da 

monakveTebis povna; 

3. mrudebis aproqsimacia gansazRvruli sizustiT; 

4. cxrilis saxiT mocemuli mrudebisa da zedapirebis 

aproqsimacia; 

5. geometriuli Secdomebis diagnostika. magaliTad: 

programaSi gansazRvrulia wertili, sadac unda moxdes 

monakveTisa da mrudis gadakveTa, realurad ki es 

elementebi ar gadaikveTeba; 

6. ekvidistantebis ageba. 

 

geometriuli procesoris muSaobis Sedegad miiReba 

namzadis programulad damuSavebis kompaqturi Canaweri, 

romelic rpm-is kontrolerisaTvis Sesasvleli informaciaa. es 

Canaweri faqtiurad instrumentis gadaadgilebis traeqtoriis 

cxrils warmoadgens. igi teqnologiuri xasiaTis 

informaciasTan erTad inaxeba Sualedur formatSi, romelsac 

CLDATA (Cutter Location Data) ewodeba. garda amisa CLDATA 

Seicavs damxmare da mosamzadebel brZanebebs. CLDATA 

erTnairia nebismieri CarxisaTvis, sakmarisia rom Carxs 

SeeZlos saWiro tipis samuSaos Sesruleba. es gamowveulia 

imiT, rom instrumentis gadaadgilebis traeqtoria 

konkretulad romelime tipis damuSavebisaTvis faqtiurad ar 

aris damokidebuli gamoyenebul Carxze da ricxviT programuli 

marTvis kontrolerze. 

 CLDATA-s programa Sedgeba e. w. kadrebisagan. TiToeuli 

kadri Seicavs erT brZanebas (garda rkalze gadaadgilebis 
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brZanebisa, romelic sami kadriT aRiwereba). kadri Sedgeba 8 

velisagan. TiToeuli veli SeiZleba Seicavdes mxolod ricxviT 

mniSvnelobas. pirveli 4 veli, romlebic Seicavs kadris 

nomers, brZanebas da damxmare parametrebs ivseba mTeli tipis 

ricxvebiT. danarCeni 4 veli, rogorc wesi Seicavs 

instrumentis gadaadgilebis traeqtoriis koordinatebs da 

aRiwereba aTwiladis tipis ricxvebiT.  

CLDATA-s miRebis Semdeg xdeba misi miwodeba konkretuli 

dazgis postprocesorze.  

 postprocesori xsnis Semdeg amocanebs : 

1. geometriuli monacemebis gadayvana konkretuli dazgis 

koordinatTa sistemaSi; 

2. programis Semowmeba konkretuli dazgis teqnologiur 

SesaZleblobebTan Tavsebadobaze; 

3. instrumentis gadaadgilebis brZanebebis formireba rpm -is 

kontroleris impulsis sididis Sesabamisad; 

4. instrumentis Secvlis brZanebebis formireba; 

5. Spindelis gadacemebis da brunvis sixSiris Secvlis 

brZanebebis formireba; 

6. damxmare brZanebebis formireba 

7. mza mmarTveli programis warmodgena.  

mmarTveli programebis ads-saTvis erT-erTi yvelaze 

mniSvnelovani sakiTxia misi urTierToba momxmarebelTan. 

arsebobs ads-ze informaciis miwodebis ramodenime saSualeba: 

• avtomaturad, informaciis eleqtronuli versiis miwodebiT;  

• naxevrad avtomaturad, informaciis interaqtiur reJimSi 

redaqtirebiT; 

• xeliT, daprogramebis specialur enaze (APT)  programis 

damuSavebis saSualebiT. 
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dReisaTvis yvelaze mosaxerxebeli meTodia detalis 

geometriis Seyvana eleqtronuli saxiT. Tanamedrove mp ads -ebs 

rogorc wesi gaaCniaT informaciis erTi sistemidan meoreSi 

gadayvanis saSualeba. im SemTxvevaSi Tu eleqtronuli naxazi 

ar arsebobs an mp ads-s ar gaaCnia misi importis saSualeba, 

saWiro xdeba programis Seqmna gansakuTrebul, problemaze 

orientirebul daprogramebis enaze. aseTi enebi specialuradaa 

Seqmnili obieqtis geometriisa da damuSavebis procesis 

aRwerisaTvis. 

aseTi ena unda akmayofilebdes ramdenime pirobas. maT 

Sorisaa – programis Seqmnis simartive, kompaqturoba da enis 

oficialuri standartizireba. aseT enas SeiZleba hqondes 

rogorc mxolod geometriuli, aseve teqnologiuri 

brZanebebic. amgvari problemaze orientirebuli enis magaliTia 

APT-is (Automatically Programmed Tools) ena. igi damuSavebul 

iqna firma MIT-is mier 1956 wels, xolo warmoebaSi 

gamoiyeneba 1959 wlidan.  

APT-is enaze programis Seqmna xelmisawvdomia 

specialistebis farTo wrisaTvis, sakmarisia mxolod 

maTematikuri simbolikis, geometriuli aRweris xerxebisa da 

daprogramebis safuZvlebis codna. 

APT-is enaSi arsebobs operatorebis oTxi tipi: 

1. geometriuli operatorebi. maTi saSualebiT aRiwereba is 

geometriuli elementebi, romelTaganac Sedgeba detali.  

2. gadaadgilebis operatorebi. gamoiyeneba muSa organos 

gadadgilebis traeqtoriis aRwerisaTvis.  

3. postprocesoris operatorebi. gamoiyeneba konkretuli 

Carxisa da misi marTvis sistemis Sesabamisi maxasiaTebeli 

parametrebis gadasacemad. 
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4. damxmare operatorebi. es aris sxvadasxva tipis brZanebebi, 

romlebsac iyeneben detalisa da instrumentebis tipebis, 

agreTve sxvadasxva daSvebebis gansazRvrisaTvis.  

 

postprocesoris gamosasvlelze miiReba mmarTveli programa. 

mmarTveli programa Sedgeba kadrebisagan. TiToeuli kadri 

Seicavs detalis damuSavebis erT an ramodenime brZanebas. 

kadri SeiZleba Seicavdes sityvebis gansxvavebul raodenobas 

(nax. 1.5.2). 

 

sityva sityva sityva sityva LF simbolo 

 

nax. 1.5.2 kadri 

LF simboloTi aRiniSneba axal striqonze gadasvla. 

 

nax. 1.5.3 kadris Semadgenloba 

 

kadri iwyeba sityviT, romelic mis nomers gansazRvravs. 

Semdeg momavali sityvebi iyofa oTx jgufad (nax. 1.5.3):  

• mosamzadebeli brZanebebi 

• damxmare brZanebebi 

• geometriuli parametrebi 

kadris nomeri mosamzadebeli brZanebebi 

geometriuli parametrebi teqnologiuri parametrebi 

damxmare brZanebebi LF simbolo 
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• teqnologiuri parametrebi 

sityva Seicavs brZanebas an damuSavebis parametrs. igi Sedgeba  

misamarTisa da ricxvisagan. misamarTi aRniSnavs brZanebis 

saxels da gamoixateba laTinuri asoTi. im laTinuri asoebis 

nusxa, romelTa gamoyeneba dasaSvebia misamarTis miTiTebisas da 

maTi daniSnuleba moyvanilia cxrili 1.5.1. -Si. 

cxrili 1.5.1 

N kadris rigiTi nomeri 

G mosamzadebeli brZaneba 

X,Y,Z gadaadgileba ZiriTad sakoordinato RerZebze 

U,V,W gadaadgileba damatebiT sakoordinato 

RerZebze 

A,B,C mobrunebis brZanebebi 

I,J,K rkalis centris koordinatebi 

F gadacemis siCqare 

S Spindelis brunvis siCqare 

T instrumentis nomeri 

M damxmare brZaneba 

D,H,L,P,Q,R instrumentis koreqciis nomrebi 

 

 

 zemoT aRwerili standartuli arqiteqtura Tavis 

arsebobis TiTqmis naxevarsaukunovani istoriis manZilze 

mniSvnelovnad ganviTarda. Seicvala rogorc standartuli 

modulebi, aseve maT Soris monacemTa gadacemis saSualebebi.  

 cvlilebebi ganicades specialuri daniSnulebis 

algoriTmulma enebma (APT, MODAPT, FART, TURN/MILL, TAY-

T da sxva). maTTvis Seiqmna funqciebis biblioTekebi, ramac 

mniSvnelovnad gaafarTova am enebis SesaZleblobebi da aa maRla 
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maTi saSualebiT Seqmnili programebis efeqturoba. 

SesaZlebeli gaxda rTuli, araformalizirebuli traeqtoriebis 

aRwera. 

geometriuli procesorebis ganviTareba gamoixateba 

SemdegSi: 

1. teqnologiuri parametrebis gamoTvla SesaZlebeli 

gaxda geometriuli procesoris muSaobis etapze. 

2. imave dros xdeba damuSavebis reJimebis optimizacia. 

3. SesaZlebelia rTuli, araformalizirebuli 

traeqtoriebis modelireba. 

4. geometriuli procesoris moduli pasuxobs Ria 

arqiteqturis moTxovnebs. damprogrameblebs axla 

SeuZliaT Seavson igi Tavisi funqciebiT an gamoiyenon 

sxvis mier Seqmnili funqciebi. 

 

postprocesorebis ganviTareba daiyo sam ZiriTad 

mimarTulebad: 

1. moduluri postprocesori – warmoadgens mravali 

postprocesoris nakrebs, sadac TiToeuli Seesabameba 

erT konkretul Carxs. 

2. invariantuli postprocesori – warmoadgens erT 

moduls, romelsac SeuZlia NC programis generireba 

sxvadasxva CarxebisaTvis. amisaTvis saWiroa 

invariantuli postprocesoris ofciebSi konkretuli 

Carxis Sesabamisad cvlilebebis Setana. 

3. postprocesorebis generatori – am tipis 

postprocesors SeuZlia konkretuli Carxis Sesabamisi 

postprocesoris generireba. 
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ads-is standartul arqiteqturaSic Cndeba axali modulebi 

  

nax 1.5.4 mp ades-is gafarToebuli arqiteqtura. 

modelirebis modulebis mierTeba SesaZlebelia muSaobis 

sxvadasxva etapze: APT-is enaze programis Seqmnis procesSi, 

geometriuli procesoris gamosasvlelze (gamoiyeneba CLDATA-

s formati) da postprocesoris gamosasvlelze (gamoiyeneba 

ISO kodi). 

 

 

$1.6 problemis dasma da meToduri gegma 

 

ricxviTi programuli marTvis CarxebisaTvis mmarTveli programebis 

momzadebis amocana dakavSirebulia didi moculobis geometriul 

gardaqmnebTan da gamoTvlebTan, amitom detalis geometriuli 

modelirebis iseTi meTodisa da sistemis damuSaveba, romelic 

gaamartivebs aRniSnul process warmoadgens aqtualur amocanas. 

aRniSnuli sirTulis daZlevis saSualebas iZleva parametrizebuli 

modelireba, romlis drosac geometriuli modelis ageba xdeba 

geometriuli 

procesori 
postprocesori 

APT CLDATA ISO 

modelireba modelireba modelireba 
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parametrizaciis sqemis mqone winaswar cnobili tipiuri elementebisagan, 

romlebTanac asocirebulia traeqtoriis tipiuri sqemebis da 

algoriTmebi. 

disertaciis mizans wrmoadgens brunviTi tanis nakeTobis 

parametrizebuli geometriuli modelirebis meTods damuSaveba da 

Sesabamisi programuli uzrunvelyofis Seqmna, romelic integrirebuli 

iqneba sistema AutoCAD-Si. 

programuli uzrunvelyofa unda akmayofilebdes Semdeg moTxovnebs: 

• parametrizebuli geometriuli modelis ageba unda 

xorcieldebodes 8 tipiuri struqturis bazaze. 

• momxmarebels unda SeeZlos gamoiyenos AutoCAD-is yvela 

standartuli saSualeba (meniu, instrumentTa paneli, 

brZanebaTa veli). 

• modelirebis paralelurad unda xdebodes nakeTobis 

geometriis sam ganzomilebiani vizualizacia. 

• momxmarebels unda SeeZlos parametrizaciis sqemisa da 

TiToeuli parametris mniSvnelobis naxva. 

SemuSavebul iqna meToduri gegma: 

1. meTodis Teoriuli kvleva. 

2. ObjectARX-is obieqtze orientirebuli resursebis 

gamoyeneba problemis gadawyvetisaTvis da daprogramebis 

meTodis damuSaveba. 

3. OpenGL-is grafikuli biblioTekis gamoyeneba sam 

ganzomilebiani vizualizaciisaTvis da vizualizatoris 

daprogramebis meTodis damuSaveba. 

4. ObjectARX-is klasebis damuSaveba. 

5. viszualizatoris klasebis damuSaveba. 

6. sistemis ageba, misi integracia AutoCAD-Si da 

interaqtiuri reJimis sqemebis damuSaveba. 


