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1. mimoxilva 

a) avtomatizebuli sakonstruqtoro teqnologiuri daproeqteba. 
b) ads 
c) ads_is arqiteqturebi (xazgasma Ria arqiteqturebze) 

 
2. AutoCAD_is mimoxilva (Sida modulebis TvalsazrisiT)  

ACIS Kernel,      Windows,         daprogramebis garemoebebi 
 

3. AutoCAD_is daprogramebis meTodebis mimoxilva. 
a) Lisp mimoxilva. 
b) Basic mimoxilva. 
c) ObjectARX mimoxilva. 

 
4. sakvlevi amocanis formulireba. 

 
5. “preprocesoris” sistemis aRwera. 
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Sesavali 

 proeqtireba, rogorc procesi, ganixileba rogorc gadasvlis 

procesi, teqnikuri amocaniT gansazRvruli, axali funqciebis Sesrulebis 

moTxovnaTa formirebidan im obieqtis aRweris Seqmnamde, romelmac unda 

Seasrulos es funqciebi. miRebuli aRwera sakmarisi unda iyos sawarmoo 

procesis dagegmisaTvis da warmoebis organizebisaTvis. proeqtirebis 

miznis miRweva xorcieldeba arsebuli resursebis gaTvaliswinebiT. anu 

xdeba iseTi faqtorebis gaTvaliswineba rogoricaa: warmoebis maWtabi, 

energomoxmareba, saWiro teqnikuri danadgarebisa da aRwurvilobis 

arseboba, SezRudva warmoebis procesis da Tavad Sesaqmneli obieqtis 

fasze da TviT proeqtirebis vada. 

 proeqtireba, rogorc procesi, iyofa ramodenime etapad. ZiriTadad 

SeiZleba CaiTvalos iseTi etapebi, rogoricaa teqnikuri amocanis 

gansazRvra da analizi, Sesaqmneli obieqtis eskizis Seqmna, obieqtis 

geometriuli da fizikuri parametrebis gansazRvra, saproeqto 

dokumentaciis Sedgena. Semdgom da sakmaod mniSvnelovan etapad iTvleba 

teqnologiuri procesis daproeqtema. zemoT Tqmulidan gamomdinare 

proeqtirebis pirvel etapze proeqtirebis amocanas warmoadgens Sesaqmneli 

obieqtis aRweris Seqmna/daproeqteba, anu daproeqtebis obieqts warmoadgens 

Sesaqmneli obieqti, xolo meore etapze ukve xdeba sawarmoo procesis 

daproeqteba, anu daproeqtebis obieqti ukve sawarmoo procesia. 

 Tanamedrove teqnikur moTxovnaTa zrdasTan erTad sul ufro rTuli 

xdeba proeqtirebis procesis organizeba. magaliTad rTuli detalebis 

daproeqtebisaTvis da maTi damzadebisTvis saWiro teqnikuri procesis 

daproeqtebisaTvis saWiroa damproeqtebelTa farTo jgufis mier sakmaod 
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didi da Sromatevadi samuSaos Catareba, didi raodenobiT teqnikuri 

naxazebisa da teqnikuri dokumentaciis Seqmna. aqedan gamomdinare, Sromis 

optimizaciis mizniT, sul ufro xSirad gamoiyeneba avtomatizebuli 

daproeqteba. 

 avtomatizebuli daproeqtebisaTvis gamoiyeneba kompiuteri. 

kompiuteris gamoyeneba sagrZnoblad zrdis mwarmoeblis muSaunarianobas, 

xels uwyobs proeqtirebis xarisxis gaumjobesebas, aumjobesebs 

damproeqtebelTa Soris informaciul kavSirs da rac mTavaria xels 

uwyobs sakonstruqtoro teqnologiuri daproeqtebis monacemTa da codnis 

bazis Seqmnas. sakonstruqtoro teqnologiuri daproeqtebia xorcieldeba 

ramdenime etapad, amasTan proeqtirebis obieqti Tavdapirvelad warmoadgens 

TviTon nakeTobas, mis konstruqcias, xolo Semdgom etapebze proeqtirebis 

obieqti ukve warmoadgens ara TviTon nakeTobas, aramed am nakeTobis 

dasamzadeblad saWiro warmoebis process. rogorc zemoT avRniSneT 

sakonstruqtoro teqnologiuri daproeqteba, rogorc procesi 

xorcieldeba ramdenime etapad: 

I. wina saproeqto kvleva.  

am etapze xdeba bazris Seswavla obieqtis damzadebaze 

moTxovnilebis Seswavlis mizniT da/an obieqtis gaumjobesebis 

moTxovnilebis Seswavlis mizniT. 

II. geometriuli modelireba.  

am etapze xdeba dasamzadebeli obieqtis geometriuli modelis Seqmna 

kompiuteris saSualebiT, im mizniT ,rom moxdes obieqtis 

geometriuli parametrebis detaluri gansazRvra. 
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III. funqcionaluri modelireba.  

am etapze xdeba dasamzadebeli obieqtis virtualuri geometriuli 

modelisaTvis masalis, zedapirebis sigluvisa da simqisis dadgena. 

 

IV. sainJinro analizi.  

sainJinro analizi iteraciuli procesia, romelic SeiZleba davyoT 

or ZiriTad etapad:   

virtualuri prototipireba  da fizikuri prototipireba.  

virtualur prototipireba TavisTavad Seicavs Semdeg qveetapebs: 

1. vizualizacia. 

vizualizacia gamoiyeneba virtualurad Seqmnili obieqtis 

ergonomiuli da vizualuri parametrebis daTvalierebisaTvis da  

dizaineruli ideebisTvis realizirebuli, moculobiTi 

gamosaxulebis misaRebad. vizualizacia damyarebulia sxeulebis 

modelirebisa da renderingis teqnologiaze, romelic virtualuri 

mravali xedvis wertilis, ganaTebis sxvadasxva saSualebebis, 

gamWirvalobis da teqsturebis gamoyenebis saSualebas iZleva  

 

2. masuri analizi.  

masuri analizi virtualuri prototipirebis erTerTi etapia, 

romlis drosac xdeba virtualurad Seqmnili geometriuli 

modelisaTvis iseTi fizikuri Tvisebebis SerCeva / modificireba, 

rogoricaa magaliTad masa, wona, somzimis centri da sxva. 
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3. dinamikaSi analizi. dinamikaSi analizi moZraobis simulaciis da 

vizualizaciis saSualebas iZleva romlis drosac xdeba 

dasamzadebeli obieqtis dinamiuri maxasiaTeblebis  analizi. 

(virtualurad, kompiuteris saSualebiT).  

4. analizi sasruli elementebis meTodiT.  

am etapze 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. 

fizikuri prototipireba ki TavisTavad Seicavs Semdeg qveetapebs: 

1. stereolitografiis meTodi.  

stereolitografiis ZiriTad samuSao elements warmoadgens 

lazeris sxivi, romelic axdens, dasamzadebeli obieqtis kveTis 

Tanmimdevrul “Semoxazvas” sinaTlismimarT mgrZnobiare 

polimeruli 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.  
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2. laminirebiT miRebuli prototipebis Seqmna.  

am meTodis dros xdeba dasamzadebeli obieqtis garkveuli sisqis 

kveTebad dayofa. am kveTebis rigrigobiT damzadeba qaRaldisgan an 

plastmasisgan da maTi laminirebis meTodiT erTmaneTTan 

Tanmimdevruli SeerTeba samganzomilebiani modelis misaRebad.  

 

3. lazeris sxiviT gamowvis meTodi.  

am meTodis dros lazeris sxiviT xdeba specialuri fxvieri 

nivTierebidan dasamzadebeli sxeulis kveTebis Tanmimdevruli 

gamowva. Tavdapirvelad xdeba pirveli kveTis gamowva, Semdeg meore 

kveTis da ase Semdeg maTi erTmaneTTan avtomaturad mierTebiT 

samganzomilebiani prototipis miRebamde.  

 

 

 

rogorc  zemoT avRniSneT, sainJinro analizi es aris etapi romlis 

drosac xorcieldeba saproeqto gadawyvetis miReba da am etapis amocanebi 

daiyvaneba sinTezisa da analizis amocanebamde. saproeqto gadawyvetilebis 
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miRebis procedurebi iteraciuli xasiaTisaa. es imas niSnavs, rom 

Tavdapirvelad xorcieldeba gadawyvetilebis, Semdeg ki miRebuli 

Sedegebis analizi. amis Semdeg xorcieldeba isev sinTezi analizis 

Sedegad miRebuli Sedegebis gaTvaliswinebiT, Semdeg isev analizi da a.S. 

 

V. naxazis Sedgena / dokumentaciis gaformeba.  

am etapze xdeba dasamzadebeli obieqtis naxazis Sedgena, saproeqto 

gadawyvetilebi gaformeba, dokumentaciis Sedgena. geometriuli 

modelisgan gansxvavebiT naxazi daitaneba furcelze, 

gamoyvana/dokumentirebis teqnikuri uzrunvelyofis saSualebebiT 

(printeri, ploteri), anu mas ukve teqnikuri dokumentis saxe aqvs. 

 

VI. teqnologiuri procesis dagegmva.  

am etapis amocanas warmoadgens teqnologiuri procesis gegmis 

Sedgena. am dros isazRvreba teqnologiuri operaciebi, maTi 

Sesrulebis Tanmimdevroba, xdeba namzadis SerCeva, dasamuSavebeli 

instrumentebis SerCeva, Wris reJimebis SerCeva da a.S. 

 

VII. 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. 
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momxm. adks 

sg 

sg 

sg 

VIII. mmarTveli programis 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.  

 

 

 

avtomatizebuli daproeqtebis sistemebi (ads) 

 
avtomatizebuli daproeqtebis sistema (ads) ganisazRvreba rogorc 

organizaciul-teqnikuri sistema, romelic Sedgeba damproeqtebeli 

organizaciis qveganyofilebisgan (momxmareblisgan) da avtomatizebuli 

daproeqtebis kompleqsuri saSualebebisgan (kompiuterisagan).  

 

 

 

 

 

 
 

nax.#1  ads_is arqiteqtura 
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avtomatizebuli daproeqtebis sistemebSi (ads) damproeqtebeli da 

“kompiuteri” urTierTqmedeben e.w interaqtiul reJimSi, anu dialogur 

reJimSi. rodesac damproeqtebeli aZlevs direqtivas “kompiuters”, xolo 

kompiuteri axorcielebs mis Sesrulebas. 

interaqtiul reJimSi damproeqtebelsa da “kompiuters” Soris 

funqciebi ganawilebulia Semdegnairad: “kompiuteri” asrulebs gamoTvliT 

operaciebs, gamoyavs SesaZlo alternatiuli variantebi, damproeqtebeli ko 

axorcielebs gadawyvetilebis moRebas. 

rogorc zemoT avRniSneT termin “kompiuter”_Si ar igulisxmeba 

marto personaluri kompiuteri, es aris avtomatizebuli daproeqtebis 

kompleqsuri sistemebis erToblioba. avtomatizebuli daproeqtebis 

kompleqsuri sistemebi Seicaven Semdeg saSualebebs (uzrunvelyofebs): 

I. maTematikuri uzrunvelyofa. 

II. programuli uzrunvelyofa. 

III. informaciuli uzrunvelyofa. 

IV. teqnikuri uzrunvelyofa. 

V. lingvistikuri uzrunvelyofa. 

 

ganvixiloT TiToeuli ufro vrclad: 

 

maTematikuri uzrunvelyofa. es aris algoriTmebi, romlis moxedviTac 

muSavdeba avtomatizebuli daproeqtebis programuli uzrunvelyofa. 

maTematikuri uzrunvelyofis sxva da sxva elementebs Soris arsebobs 

funqcionaluri modelis awyobis invariantuli elementi-principebi, 

algebruli da diferencialuri tolobebis gamoTvlis meTodebi, 
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eqstremaluri amocanebis gadawyvetis 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. 

 

programuli uzrunvelyofa. ads_is programuli uzrunvelyofa warmoadgens 

yvela im programis da am programebis saeqspluatacio dokumentaciis 

erTobliobas, romelic saWiroa avtomatizebuli daproeqtebisaTvis. 

programuli uzrunvelyofa iyofa saerTo sistemur da specialur 

programul uzrunvelyofad. saerTo programuli uzrunvelyofa 

gankuTvnilia teqnikuri saSualebebis  funqcionirebis organizirebisaTvis 

anu gamoTvliTi procesis dagegmvisa da marTvisaTvis, arsebuli 

resursebis ganawilebisaTvis. specialuri programuli uzrunvelyofaSi ki 

xorcieldeba maTematikuri uzrunvelyofebi konkretulad proeqtis 

procedurebis Sesasruleblad.   

 

teqnikuri uzrunvelyofa warmoadgens teqnologiur saSualebebis 

urTierTdakavSirebul da urTierTmoqmed erTobliobas, gankuTvnili 

avtomatizebuli proeqtirebis Sesasruleblad, teqnikuri uzrunvelyofa 

iZleva Semdegis saSualebas: monacemebis programuli damuSaveba, 

monacemebis momzadeba da Setana, asaxva da dokumentireba, saproeqto 

gadawyvetis arqivi, monacemebis gadacema. teqnikuri uzrunvelyofa SeiZleba 

davyoT oTx qvejgufad: 
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1. Seyvanis. (skaneri, digitaizeri da sxva) 

Seyvanis teqnikuri uzrunvelyofebis saSualebebiT xdeba qaRaldze 

arsebuli naxazis Seyvana kompiuterSi, anu cifrul formatSi gadayvana 

misi redaqtirebis an Senaxvis mizniT. 

2. gamoyvana/dokumentirebis. (printeri, ploteri da sxva) 

gamoyvana/dokumentirebis teqnikuri uzrunvelyofebis saSualebebiT 

xdeba kompiuterSi arsebuli (virtualurad Seqmnili) geometriuli 

modelis naxazis da dokumentaciis amobeWvdva furcelze. 

3. gadamuSavebis. (procesori) 

kompiuterSi virtualurad obieqtebis Seqmnisas, maTi geometriuli 

zomebis redaqtirebisas, informaciis gadamuSaveba xdeba procesoris 

mier. 

4. Senaxvis (vinCesteri, kisketebi, kompaktdiskebi da sxva) 

kompiuteris meSveobiT Seqmnili obieqtis proeqti inaxeba kompiuteris 

vinCesterSi, disketebze, kompaqtdiskebze da sxva informaciis Semnaxvel 

mowyobilobebSi im mizniT, rom damproeqtebels SeeZlos am proeqtis 

redaqtireba, kopiis Seqmna, amobeWvdva qaraldze, rac sagrZnoblad 

amcirebs damproeqteblis Sromas. 

 

lingvistikuri uzrunvelyofis safuZvels warmoadgens specialuri 

programirebis enebi, romelTa daniSnulebaa avtomatizebuli daproeqtebis 

procedurebis programuli aRwera. lingvistikuri uzrunvelyofis ZiriTad 

nawils warmoadgens adamianisa da kompiutris urTierTobis kompiuteruli 

enebi. 
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informaciuli uzrunvelyofis safuZvels warmoadgens monacemebi, 

romliTac sargebloben damproeqteblebi daproeqtebis dros, saproeqto 

gadawyvetilebis miRebisaTvis. es monacemebi SeiZleba warmodgenili iyos im 

dokumentebis saxiT, romlebic Seicaven sacnibaro informacias. informacia 

inaxeba monacemTa bazebSi, anu monacemTa bazis formatis (mdb, db, exl da 

sxva) failebis saxiT. 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). eseTi programuli uzrunvelyofebis Seqmna xdeba 

iseTi programirebis enebis gamoyenebiT rogoricaa magaliTad: C++, 

Pascal, Basic da sxva. zemoT Tqmulidan gamomdinare monacemTa Senaxvis 

da maTTan muSaobis arsebuli struqtura Semdegnairad gamoiyureba: 

 

  

 

 

 

 

 

 

 

 
mb 

 
pu 

lokaluri 

qseluri 

 
mb 

 
pu 

 
pu 

 
pu 

nax.#2 

nax.#3 

qseluri 
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ads_is arqiteqturebi 

 

 ads_is arqiteqturebis Sefasebisas ZiroTad kriteriumebs 

warmoadgens is, Tu ramdenad SesaZlebelia sistemis modificireba 

momxmareblis mier. am TvalsazrisiT gansazRvraven Semdeg sistemebs: 

 

1. xisti arqiteqturis sistemebi,  romlebSic teqnikuri, programul-

maTematikuri uzrunvelyofa xistad aris gansazRvruli da 

momxmarebels ara aqvs ufleba sistemaSi cvlilebis Setanisa. 

xisti arqiteqturis sistemebi SedarebiT advili dasamzadebelia, 

magram mniSvnelovani problemebi iqmneba  sistemis adaptaciisas 

momxmareblis konkretul amocanaze. amas iwvevs is faqti, rom xisti 

arqiteqturis sistemebSi momxmarebels, konkretuli amocanis 

gaTvaliswinebiT, SeuZlia sistemis modificireba mxolod 

informaciuli uzrunvelyofis doneze. 

 

2. Ria arqiteqturis sistemebi,  romlebic saSualebas iZlevian 

momxmareblis mxridan ganxorcieldes sistemis modificireba, rogorc 

teqnikur, aseve programul-maTematikuri uzrunvelyofis doneze. 

Ria arqiteqturis sistemebi Sedgebian calkeuli teqnikuri da 

programuli modelebisagan, 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 
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informaciuli TavsebadobisaTvis gamoiyeneba specialuri 

mowyobilobebi, romlebsac “adabtorebi” ewodeba, xolo programuli 

modulebis informaciuli TavsebadobisaTvis gamoiyeneba programebi, 

romelTac “draiverebi” ewodebaT. 

 

2.1. eqspertuli sistemebi Tavisi SinaarsiT ganekuTvnebian Ria 

arqiteqturis sistemebs, romlebic saSualebas iZlevian ganxorcieldes 

adaptacia momxmareblis amocanebis maTematikuri gadawyvetilebis doneze. 

eqspertuli sistemis damaxasiaTebeli Tvisebebi SeiZleba Semdegnairad 

CamovayaliboT: 

▪ eqspertuli sistema SemosazRvrulia raRac saproblemo ariT. 

▪ eqspertul sistemas SeuZlia gadawyvetilebis miReba arazusti an saeWvo 

monacemebis SemTxvevaSi 

▪ mas SeuZlia axsnas Tavisi gadawyvetilebis miRebis Tanmimdevroba. 

▪ eqspertul sistemaSi faqtebi da gadawyvetilebis miRebis meqanizmi 

mkveTrad gamijnulia erTmaneTisgan. 

▪ eqspertul sistemas safuZvlad udevs wesebis gamoyeneba. 

▪ saboloo Sedegi aris ara raRac cifrebi, funqciebi da grafikebi, 

aramed adamianisaTvis gasageb enaze Camoyalibebuli winadadeba. anu 

miRebuli gadawyvetileba. 

eqspertul sistemebSi gvaqvs logikuri daskvnebis manqana , romlis 

saSualebiTac xdeba saproeqto gadawyvetilebis miReba codnis bazisa 

da monacemTa bazaSi arsebuli monacemebis daxmarebiT. logikuri 

daskvnebis manqana gadawyvetilebis miRebas axorcielebs ori 

ZiriTadi meTodiT: “gadawyvetilebis miRebis piurdapiri jaWvi” da  
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“gadawyvetilebis miRebis uku jaWvi”. “gadawyvetilebis miRebis 

piurdapiri jaWvi”_s dros Cven, arsebuli faqtebis safuZvelze, 

mivdivarT daskvnamde. “gadawyvetilebis miRebis uku jaWvi”_is dros, 

ukve arsebul hipotezas mivyavarT am hipotezis damadasturebel 

faqtebamde.  

codnis baza Sedgeba wesebisa da faqtebis erTobliobisgan. 

faqtebi warmoadgens mcirevadian informacias, vinaidan isini SeiZleba 

Seicvalon konsultaciis dros. wesebi ufro grZelvadiani 

informaciaa im gagebiT, rom wesebma SeiZleba Secvalon arsebuli 

wesebi. riT gansxvavdeba aseTi midgoma monacemTa bazebis 

meTodikidan: monacemTa bazebSi faqtebi sakmaod pasiuri sididea, anu  

faqtebi an aris da an ar aris. codnis bazaSi ki wesebi aqtiurad 

cdiloben Seavson informaciuli ukmarisoba. codnis bazaSi inaxeba 

informacia/monacemebi romlebic miRebulia eqspertebis mier 

evristikuli meTodebiT. .monacemTa bazaSi inaxeba monacemebi, 

romliTac sargebloben damproeqteblebi daproeqtebis dros, 

saproeqto gadawyvetilebis moRebisaTvis. codnis bazisa da monacemTa 

bazis Sevseba/modificireba xdeba eqspertebis mier, eqspertTa codnisa   

da gamocdilebis gaTvaliswinebiT. eqspertisgan codnis amoReba aris 

erTerTi yvelaze rTuli amocana. idealur variantSi SegviZlia 

gamovyoT raime saproblemo are da eqspertsa da programists 

saSualeba mivceT urTierTSeTanxmebulad imuSaon am problemis 

gadawyvetaze. magram es sakmaod ZviradRirebili procesia, amitom 

aucilebeli xdeba codnis amoRebis procesis avtomatizacia.   
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eqspertuli sistemebi grafikulad ase gamoiyureba: 

 

 

 

 

 

 

 

 

 

2.2 obieqtze orientirebuli arqiteqtura. aseTi arqiteqturis dros 

ganasxvaveben mSobel da Svil sistemebs, sadac Svili sistemisTvis  

xelmisawvdoma mSoblis yvela resursi. momxmareblis mxridan 

SesaZlebeli xdeba sistemis modificireba programul-maTemetikuri 

uzrunvelyofis doneze anu damroeqtebels saSualeba aqvs sakuTari 

Sexedulebisamebr Seqmnas sistemis programul-maTematikuri 

uzrunvelyofa. momxmareblisaTvis, sakuTari programul-maTematikuri 

uzrunvelyofis Seqmnis dros, xelmisawvdomia mSobeli sistemis yvela 

resursi (funqciebi, klasebi, obieqtebi). da maTi gamoyenebiT 

momxmarebels sistemis modificirebis saSualeba eZleva 

sistemiskonkretul amocanaze adaptaciisaTvis. “Svili sistemis” 

(modulis) Seqmna “mSobeli sistemis” resursebis gamoyenebiT 

 
cb 

 
mb 

eqspertTa codna 

logikuri 
daskvnebis 
manqana 

Semavali informacia saproeqto gadawyveta 

nax.#4 eqspertuli sistema 
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SesaZlebeli xdeba am sistemaSi arsebuli daprogramebis enebis 

gamoyenebiT. damproeqtebels aseve saSualeba eZleva Tavis mier 

Seqmnili da ukve arsebuli calkeuli modulebis SerCeviT 

gansazRvros “mSobeli sistemis” arqiteqtura. rogorc ZemoT 

avRniSneT, eseTi modulebis mimarT wamoyenebulia unificirebisa da 

informaciuli Tavsebadobis moTxovna. 

  ads_is obieqtze orientirebuli arqiteqturis erTaderT 

naklad SeiZleba CaiTvalos “mSobeli sistemis” aucilebeli arseboba, 

rac imas niSnavs, rom damproeqteblis mier sakuTari modulis 

Seqmna/daproeqteba xdeba mSobeli sistemis garemoSi da am modulis 

mSobeli sistemis gareSe muSaoba SeuZlebelia. 

  ads_is obieqtze orientirebuli arqiteqturis erTerT 

saukeTeso magaliTs warmoadgens AutoCAD_i. 

 

 

AutoCAD_is mimoxilva. 

AutoCAD_i universaluri grafikuli 

sistemaa, romelic gankuTvnilia nebismieri 

specialistisTvis romelic muSaobs teqnikur 

Tu saprezentacio grafikasTan. saxatavi 

grafikuli redaqtorebisgan gansxvavebiT 

AutoCAD_i muSaobs ara rastrul aramed 

veqtorul gamosaxulebasTan. monitoris ekranze arsebuli gamosaxulebis 

daTvalierebisas, sinamdvileSi Cven vxedavT feradi wertilebis did 
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raodenobas, romlebic erTadaa Tavmoyrili da erTianobaSi qmnian arsebul 

gamosaxulebas. aqedan gamomdinare nebismieri grafikuli faili unda 

Seicavdes informacias imis Sesaxeb Tu rogor gamoisaxos am wertilebis 

erToblioba monitoris ekranze. amis miRweva xdeba arsebuli wertilebis 

Tvisebebis maTematikuri aRweriT da am aRweris grafikul failSi 

damaxsovrebiT. grafikuli gamosaxulebis maTematikuri aRweris sxvadasxva 

meTodebis gamo arsebobs grafikuli gamosaxulebis mravali formati, 

Tumca yvela es formati SeiZleba mivakuTnoT or ZiriTad models: 

rastruli da veqtoruli. rastruli modeli warmoadgens calke aRebuli 

sxvadasxva feris wertilebis erTobliobas, romlebic qmnian saerTo 

suraTs. rastruli modelis saukeTeso magaliTs warmoadgens 

daskanirebuli gamosaxuleba an Adobe Photoshop an Windows Paint_Si 

Seqmnili gamosaxuleba. rastruli grafikis gamoyeneba maRali xarisxis 

fotografiuli gamosaxulebis miRebis saSualebas iZleva. uaryofid 

mxared SeiZleba CaiTvalos failis moculoba, redaqtirebis sirTule, rac 

imas gulisxmobs, rom rastruli gamosaxulebis redaqtirebisas, im 

SemTxvevaSic ki Tu es gamosaxuleba ubralo xazia an rkali, xdeba yvela 

piqselis redaqtireba. rastruli gamosaxulebis gadidebis an dapataravebis 

dros, gamosaxulebis xarisxi sagrZnoblad uaresdeba. rastruli 

modelisgan gansxvavebiT, veqtoruli modeli warmoadgens 

xazebis/veqtorebis erTobliobas, romlebic qmnian saerTo gamosaxulebas. 

am SemTxvevaSi failSi inaxeba informacia ara calkeuli wewrtilebis 

Sesaxeb, aramed informacia im elementebis (veqtorebis) Sesaxeb 

romlisganac Sedgeba mTliani gamosaxuleba. aseTi gamosaxuleba ufro 

kompaqturia da advilad redaqtirebadi, vinaidan redaqtirebis dros xdeba 
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calkeuli veqtorebis redaqtireba sxvebisgan damoukideblad. veqtoruli 

gamosaxulebis zomebis Secvla ar iwvevs xarisxis gafuWebas da Semavali 

obieqtebis saerTo ganlagebis darRvevas. rogorc zemoT avRniSneT 

AutoCAD_i muSaobs obieqtebis geometriul aRwerasTan, rac ads_is 

amocanebiT aris ganpirobebuli. magaliTad wrfe AutoCAD_Si aRiwereba 

ori wertiliT, wre aRiwereba centriT da radiusiT da ase Semdeg. 

obieqtis warmodgena misi geometriuli parametrebis aRweris meTodiT 

ufro kompaqturia, rac mTavaria geometriuli modificirebis saSualebas 

iZleva (rac TavisTavad yovelTvis saWiroa sainJinro proeqtirebis dros), 

da obieqtis warmodgena misi geometriuli parametrebis aRweris meTodiT 

gamoiyeneba warmoebis teqnologiuri momzadebis avtomatizebul sistemebSi. 

AutoCAD_Si muSaoba xdeba interaqtiul reJimSi, rac saSualebas 

aZlevs momxmarebels dinamiurad, drois arsebul momentSi akontrolos 

Tavisi urTierToba sistemasTan. AutoCAD_s gaaCnia brZanebaTa moqnili 

sistema, rac saSualebas iZleva Sesruldes brZanebebi nebismieri 

TanmimdevrobiT. AutoCAD_Si brZanebis Seyvana xdeba klaviaturaze 

akrefiT anu brZanebaTa xazis (Command Line) meSveobiT, meniudan arCeviT 

an instrumentebis panelze arsebul Rilakebze daWeriT. 

 

 

AutoCAD_Si arsebuli brZanebebi SeiZleba davyoT sam kategoriad: 

▪ xazvis brZanebebi 

▪ redaqtirebis brZanebebi 

▪ funqcionaluri brZanebebi 
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xazvis brZanebebebs miekuTvneba iseTi brZanebebi, romlebic momxmarebels 

AutoCAD_is sistemaSi nebismieri primitivis daxazvis saSualebas aZleven. 

aseT brZanebebs miekutvneba, magaliTad brZanebebi: Line, Circle, Arc 

da sxva. 

redaqtirebis brZanebebis sasualebiT momxmarebels SeuZlia ukve 

daxazuli obieqtebis geometriuli Tu sxva Tvisebebis Secvla/redaqtireba. 

magaliTad Stretch, Lengthen, Extrude da sxva. 

funqcionaluri brZanebebi momxmarebels saSualebas aZleven Secvalos 

sistemis mimdinare parametrebi, iseTebi rogoricaa: SNAP (kursoris 

gadaadgilebis bijis dayeneba), POLAR (dammxmare, polarul wrfeebis 

CarTva/gamorTva),  GRID (badis gamoCena/gaqroba), ORTHO (orTogonaluri 

xazebis gavleba), OSNAP (obieqtebis mibmis avtomaturi kontroli), 

OTRACK (dammxmare, obieqtebis urTierTganlagebis, wrfeebis 

CarTva/gamorTva), LWT (xazebis sisqis gamosaxvis CarTva/gamorTva) da sxva. 

AutoCAD_Si yvela grafikuli obieqti formirdeba sxvadasxva tipis 

elementebisagan, romlebic erTmaneTisgan gansxvavdebian geometriuli 

aRweriT. aseT elementebs grafikuli primitivebi ewodebaT. primitivebs 

gaaCniaT konkretuli geometriuli parametrebi (magaliTad; sawyisi da 

saboloo wertilis koordinatebi, sigrZe, radiusi da sxva) da konkretuli 

Tvisebebi (magaliTad: feri, xazis tipi, romelime fenisadmi (Layer) 

mikuTvneba da sxva). 
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AutoCAD_i Seicavs Semdeg geometriul primitivebs: wertili (Point), 

monakveTi (Line), sxivi (Ray), ormagi xazi (MLine), figura (Solid), rkali 

(Arc), elifsi (Ellipse), wrewiri (Circle), mrudi (Spline), polilaini 

(Poliline), 3D polilaini (3D Poliline), regioni (Region), bloki (Block), 

atributi (Attdef), daStrixva (Hatch), zoma (Dimension), teqsti (Text, 

Mtext), samganzomilebiani texili (3D Face), bade (3D Mesh),  sxeuli (3D 

Solid). 

am promitivebs gaaCniaTY garkveuli Tvisebebi, romlebic SeiZleba 

davyoT saerTo xasiaTis da specifikur Tvisebebad. saerTo xasiaTis 

Tvisebebs miekuTvneba iseTi Tvisebebi, romlebic damaxasiaTebelia yvela 

primitivisaTvis, magaliTad: promitivis feri, romelime Layer_isadmi 

mikuTvneba da sxva. specialur Tvisebebs miekuTvneba iseTi Tvisebebi, 

romlebic damokidebulia primitivis tipze, magaliTad “xazis tipi”.  imis 

gasagebad Tu ra Tvisebebi gaaCnia ama Tu im obieqts, da rac mTavaria am 

Tvisebebis modificirebisaTvis, gamoiyeneba dialoguri fanjara “Object 

Properties”. [2] 

ganvixiloT is procedurebi da funqciebi, romlebic gaaCnia 

AutoCAD_s: 

 

▪ ramodenime naxazis erTdroulad gaxsnis saSualeba. 

 AutoCAD_i, Windows_is standartuli funqciebis (drag&drop, Shift'iT an 

Ctrl'iT arCeva) gamoyenebiT, erTdroulad ramodenime naxazTan muSaobis 

saSualebas iZleva.  
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▪ obieqtebis gadatana / kopireba. 

es funqcia obieqtebis kopirebis da/an gadatanis saSualebas iZleva, 

naxazis SigniT an naxazidan naxazSi.  

▪ Tvisebebis kopireba. 

AutoCAD_is garemoSi momxmarebels AutoCAD_is obieqtebis Tvisebebis 

(feri, fenisadmi mikuTvneba, xazis tipi da sxva) kopirebis saSualeba 

aqvs naxazis SigniT an naxazidan naxazSi. 

▪ gaaqtiurebuli brZanebidan gamousvlelad naxazebs Soris gadasvla. 

es funqcia momxmarebels, winaswar gaxsnil ramodenime naxazSi, aqtiuri 

brZanebis gauqmebis gareSe, navigaciis saSualebas aZlevs. 

▪ obieqtebis Tvisebebis dialoguri 

fanjara. 

AutoCAD_s gaaCnia obieqtebis Tvisebebis 

dialoguri fanjara, romelic aadvilebs 

obieqtebis Tvisebebis daTvalierebisa da 

redaqtirebis process. es dialoguri 

fanjara aerTianebs iseTi brZanebebis 

funqcionalur SesaZleblobebs, rogoricaa: 

DDMODIFY, DDEDIT, DDCHPROP da sxva 

redaqtirebis specifikur brZanebebs. 

obieqtebis Tvisebebis 
dialoguri fanjara. 
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obieqtebis Tvisebebis dialoguri fanjaras  gaaCnia Tavisi funqciebi : 

tipis mixedviT redaqtireba.  es funqcia amorCeuli obieqtebis 

nakrebs filtravs tipebis mixedviT, rac saSualebs aZlevs momxmarebels 

amorCeuli obieqtebidan TiToeuls calcalke Seucvalos Tviseba. 

redaqtireba amorCeuli obieqtis gareSe. rodesac ar aris SerCeuli 

obieqti, dialogur fanjaraSi Cans naxazis iseTi mimdinare Tvisebebi 

rogoricaa: informacia UCS_is Sesaxeb, hiperlinkebi, beWvdaze gamotanis 

stilebi da sxva.  

dialoguri fanjris saniSnebi.  dialoguri fanjris saniSnebi 

saSualebas iZlevian davaTvalieroT obieqtebis Tvisebebi kategoriebis 

mixedviT (magaliTad: saerTo Tvisebebi, geometriuli Tvisebebi da sxva) an 

alfavitis mixedviT dawyobili TanmimdevrobiT. 

▪ avtomaturi mibma da avtotrasireba. 

AutoCAD_is es xazvis procedura sagrZnoblad aCqarebs xazvis dros 

obieqtis zusti koordinatebis Seyvanas naxazis sxva obieqtebis mimarT 

iseTi damokidebulebebis gamoyenebis meTodiT rogorebicaa: 

paraleluroba, perpendikularuloba, mxebi da sxva.  

perpendikularobis 
maCvenebeli dammxmare sxivi 

mxebis maCvenebeli dammxmare 
sxivi 
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▪ failis nawilobrivi CatvirTva. 

didi moculobis failebTan muSaobis dros xdeba muSaobis tempis 

sagrZnobi Semcireba. aqedan gamomdinare, momxmarebels SeuZlia CatvirTos 

arsebuli naxazis mxolod misTvis sasurveli fenebi (Layer) an xedvis 

areebi. saWiroebis dros ki SesaZlebelia sxva (ukve saWiro) fenebis an 

xedvis areebis damatebiTi CatvirTva. 

 

 

 

 

 

failis nawilobrivi CatvirTvis 
fanjara 
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▪ 3D Orbit  

es aris AutoCAD_is procedura romelic damyarebulia ACIS Kernal 

Geometrical Processor_ze da momxmarebels saSualebas aZlevs Seqmnas  

samganzomilebiani obieqtebi samganzomilebian sivrceSi. momxmarebels 

SeuZlia Seqmnas samganzomilebiani obieqti wiboebis, zedapirebis, myari 

tanis sxeulebisgan da 3D Orbit_is saSualebiT Seasrulos iseTi 

brZanebebi rogoricaa: obieqtis Semobruneba, gadaadgileba, am 

samganzomilebiani obieqtis redaqtireba da sxva. 

 

 

 

 

 

 

 

 

samganzomilebiani obieqti 3D Orbit

reJimSi daTvalierebisas  
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▪ zomebis avtomaturi gamoTvla/gamotana. 

obieqtis geometriuli zomebis gamoTvla damproeqteblisaTvis sakmaod 

saWiro da rac mTavaria Sromatevadi procesia. AutoCAD_is zomebis 

avtomaturi gamoTvlis/gamotanis funqcia sagrZnoblad zrdis 

Sromisunarianobas, vinaidan is damproeqtebels advilad, obieqtis 

geometriis miTiTebiT, am obieqtebis zomebis avtomatur gamoTvla 

/gamotanis saSualebas aZlevs. AutoCAD_is es funqcia saSualebas iZleva 

gamovTvaloT da ekranze gamovitanoT nebismieri tipis zoma, magaliTad: 

sigrZe, radiusi, kuTxis zoma da sxva. 

 

am funqciis meSveobiT damproeqtebels SeuZlia Semdegi saSualebebis 

gamoyeneba: 

▪ zomebis stilebis SerCevis gaadvilebuli saSualeba. 

▪ AutoCAD DesignCenter_is saSualebiT zomebis axali stilebis 

importi naxazSi. 

▪ zomebis stilebis swrafi da dinamiuri redaqtirebis saSualeba. 

 

 

zomebis gamotana 
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▪ fenebis (Layer) menejeri 

fenebis menejeri gamoiyeneba AutoCAD_Si Seqmnili naxazis fenebis 

Sesaqmnelad, dasaTvaliereblad, am fenebis da maTi Tvisebebis 

redaqtirebisaTvis.  

 

fenebis menejeri Seicavs: 

• 255 somboloiani (probelebisa da sxva araalfavituri simboloebis) 

fenebis saxelebis gamoyenebis saSualeba. 

• fenis saxelebSi zeda da qveda registris simboloebis gamoyenebis 

saSualeba. 

• fenaTa filtri. 

• Lineweight, Plot/No plot, Freezing/Thawing Viewports Plot 

Style atributebisaTvis fenebis gamoyenebis saSualeba. 

fenebis menejeris fanjara 
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▪ teqsturi formatebi. 

AutoCAD_is momxmarebels teqstur informaciasTan muSaobis saSualebac 

aqvs, vinaidan AutoCAD_s sxvadasxva teqsturi formatebis gamoyenebis 

saSualeba gaaCnia. teqsturi formatebi Seicaven Semdeg Tvisebebsa da 

saSualebebs: 

• Mtext redagtori intervalebisa da araalfavituri simboloebis 

gamoyenebis saSualebas iZleva. 

• teqstis gasworebis saSualeba (top, middle, and bottom) 

• teqstis zomebis modificireba. 

• zeda da qveda registris simboloebis damnoyenebis saSualeba. 

• windows_is  sxvadasxva fontebis gamoyenebis saSualeba. 

 

▪ pirdapiri kavSiri veb-brouzerTan 

AutoCAD_is momxmareblebs xSirad sWirdebaT interneti AutoCAD_is 

komponentebis, mza obieqtebis, blokebis mosaZebnad maTi SemdgomSi 

AutoCAD_is bazaSi Camatebis 

mizniT. aqedan gamomdinare 

AutoCAD_Si integrirebulia 

iseTi saSualebebi 

romlebic aadvilebs 

internetSi arsebuli 

informaciis moZiebas da maT 

gamoyenebas AutoCAD_is 

garemodan gamousvlelad.  

brouzeris fanjara 
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▪ Render 

AutoCAD_is momxmarebels Render_is meSveobiT SeuZlia karkasuli da 

myari tanis sxeulebisgan agebuli obieqtis/figuris fotorealisturi 

suraTis Seqmna, rac gulisxmobs Crdilebis, ganaTebebis, teqsturebis, 

gamWirvalobis, fonuri suraTebis gamoyenebas. AutoCAD_Si Render_is sami 

tipi arsebobs: 

 

Simple Render.   AutoCAD_is standartuli renderi. 

Photo Real Render. Prenderi parametrizebuli gamWirvalobis da  

      Crdilebis gamoyenebiT.   

Photo Raytrace Render. fotorealisturi sxivuri renderi, romelic      

       iyenebs sxivuri dayofis meTods, ufro  

        realisturi SuqCrdilebis miRebis mizniT. 

 

 

 

 

 

 

 

 

 

 

 

 

renderiT miRebuli, AutoCAD_Si 
daxazuli manqanis modelis 

suraTi 
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▪ dialoguri fanjara Appload. 

dialoguri fanjara Appload, Autocad_is momxmarebels xSirad 

xmarebadi samomxmareblo 

programebis da momxmareblis 

mier Visual Basic, Visual LISP, da 

ObjectARX_ze dawerili 

modulebis siis Seqmnis, 

Senaxvis da redaqtirebis  

saSualebas aZlevs, maTi 

avtomaturad CarTvis mizniT. 

 

 

 

 

 

damproeqteblis AutoCad_is garemoSi muSaobis Sedegad miiReba faili, 

romelic Seicavs geometriul da dammxmare informacias, romelic sruliad 

aRwers Seqmnil grafikul obieqts. damproeqtebels saSualeba aqvs 

vizualizaciisa da renderis saSualebiT, Seafasos Seqmnili obieqtis 

geometriuli parametrebi da ploteri an printeris saSualebiT Seqmnas 

obieqtis naxazi da dokumentecia qaRaldze. 

AutoCad_Si Seqmnili proeqtis faili inaxeba vinCesterze, disketebze an 

kompaktdiskebze da survilis SemTxvevaSi damproeqtebels SeuZlia misi 

gaxsna redaqtirebisaTvis, kopiis an prototipis SeqmnisaTvis, an 

amobeWvdisaTvis, rac sagrZniblad amcirebs daproeqtebis Sromatevadobas. 
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 AutoCad_is sistemis damproeqteblebma, gaiTvaliswines ra 

momxmarebelTa sakmaod farto wris moTxovnebi, sistemaSi Cades AutoCad_is 

adabtaciis farTo saSualebebi nebismier saproeqto sferoSi. sistemis iseT 

adaptacias, romelic TavisTavad Seicavs sakuTari blokebis Seqmnas, 

meniuebis Seqmnas da modificirebas, dialoguri fanjrebis Seqmnas, 

sakuTari qveprogramebis Seqmnas Basic, AutoLisp, C++ programirebis 

enebis saSualebiT da mraval sxvas, sWirdeba garkveuli dro da 

Zalisxmeva. rogorc wesi eseTi samuSao sruldeba, am saqmis mcodne 

sistemis programistis mier, romelic amzadebs sistemas, axdens mis 

modificirebas, atarebs saswavlo treiningebs specialistebisTvis, 

romlebmac unda gamoiyenon es sistema Tavis sferoSi. samuSaos eseTi 

organizeba saSualebas iZleva swrafad da efeqturad gamoviyenoT 

AutoCad_i praqtikaSi da ar moxdes specialistebis mocdena maTi pirdapiri 

profesionaluri movaleobebisgan. Tumca aris iseTi operaciebi da 

funqciebi, romlebic unda icodes yvelam vinc apirebs AutoCad_is 

gamoyenebas. magaliTad sistemaSi Sesvla, ukve Seqmnili proeqtis 

gaxsna/CatvirTva, organzomilebiani da samganzomilebiani obieqtebis Seqmna 

da redaqtireba, kompleqsuri naxazis Seqmna da misi Senaxva, ploterisa 

da/an printeris saSualebiTY naxazis qaRaldze amobeWvdva da sxva. 
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 adabtaciis struqtura Semdegnairad gamoiyureba: 

 

 

ganvixiloT am struqturis Semadgeneli TiToeuli elementi ufro 

dawvrilebiT. 

 geometriuli procesori aris nebismieri samganzomilebiani 

modelirebis sistemis birTvi da igi TavisTavad warmoadgens CAD sistemis 

ZiriTadi maTematikuri funqciebis biblioTekas, romelic gansazRvravs da 

inaxavs 3D formebs da momxmareblis brZanebebis molodinis reJimSi 

imyofeba. geometriuli procesori amuSavebs momxmareblis brZanebebs, 

inaxavs miRebul Sedegebs da am Sedegebis monitoris ekranze gamotanas 

axorcielebs.  

ACIS Kernal Geometrical Processor (geometriuli procesori) warmoadgens 

obieqtze orientirebul C++ geometriul biblioTekas romelic Sedgeba 

35_ze meti DLL failisagan da Seicavs karkasul struqturebs, zedapirebs 

da myari tanis modelebs. is programis damproeqtebelTaTvis, geometriuli 

1 etapi 

2 etapi 

0 etapi 

Windows 

The Object Model 

in AutoCAD 

 

IDE 
ACIS Kernal 

Geometrical Processor 

User Aplication 

nax.#4 adabtaciis struqtura 
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operaciebis, rTuli modelebis konstruirebisa da manipulaciis, da mTeli 

rigi logikuri operaciebis,  farTo arCevans iZleva. 

2000 wels korporacia “Dassault Systemes”_ma Seisyida ACIS mwarmoebeli 

korporacia “Spatial Technology Co.”  rasac mohyva ACIS geometriuli 

procesoris mniSvnelovani gaumjobeseba. geometriuli procesoris axal 

ACIS 6.3 versiaSi damatebuli iqna mTeli rigi komponentebi da funqciebi. 

maTi CamonaTvali da mokle aRwera moyvanilia qvemoT: 

 

▪ ACIS  dagluveba – gamoiyeneba mTeli rigi, dagluvebis, rTuli 

operaciebis Casatareblad. Seicavs dagluvebis iseT saSualebebs 

rogoricaa dagluveba mudmivi radiusiT, dagluveba cvladi radiusiT, 

wrfivi dagluveba da sxva. 

 

▪ ACIS  lokaluri operaciebi – gamoiyeneba wiboiebis geometriis 

lokaluri cvlilebisaTvis modelis topologiis minimaluri 

cvlilebis gaTvaliswinebiT. 

 

▪ ACIS xazebis dafarva -  gamoiyeneba myari tanis, zedapiruli da 

karkasuli modelebis dafaruli xazebis gansazRvrisa da dafarvisaTvis. 

rac modelis realistikuli gamosaxvis saSualebas iZleva. 

 

▪ ACIS  garsebi (Оболочки)  – gamoiyeneba garsis sxeulis Sesaqmnelad 

wiboebis gadatanis an myari tanis furclebis (firfitebis) gamoyenebis 

gziT.  
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▪ ACIS deformacia – deformacia sruldeba modelis SemomsazRvreli 

CarCos saSualebiT. romlis zemoqmedebiTac xdeba modelis dinamiurad 

gaRunva/deformacia. 

 

▪ ACIS gafarToebuli zedapiruli modelireba – gamoiyeneba zedapirebis 

modelirebisaTvis mrudebis erTobliobis, zedapiris gaWimvis, 

loftingis da baduri zedapirebis gamoyenebis meTodebiT. 

 

▪ ACIS ujreduli topologia – gamoiyeneba modelis patarpatara 

qveujredebad dekompoziciisaTvis, rac iseTi unikaluri informaciis 

mopovebis saSualebs iZleva rogoricaa masalebis Tvisebebi an modelSi 

cvlilebebi. 

·   
 

 

   Integrated Development Environment (IDE) 

kompania “Microsoft”_is mier warmoebuli integrirebuli 

daproeqtebis sistema Visual C++ warmoadgens profesionalur programul 

saSualebas, romlis meSveobiTac SesaZlebelia momxmareblis 

aplikaciebis/proeqtebis Seqmna. es aplikaciebi SeiZleba warmodgenili iyos 

rogorc calkeuli Windows aplikaciebis/programebis saxiT, aseve  

AutoCAD_Si integrirebuli aplikacia/modulebis saxiT. Visual C++ is 

garemoSi proeqtis Seqmna (daprogrameba) xdeba C++ obieqtze 

orientirebuli daprogramebis  enis saSualebiT da MFC (Microsoft 

foundation Classes) klasebis biblioTekis gamoyenebiT. versiebis 
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gaumjobesebasTan erTad Visual C++ _s mravali axali funqcia da 

saSualeba emateba. qvemoT moyvanilia Visual C++ _is ZiriTadi funqciebi 

da saSualebebi: 

▪ obieqtze orientirebuli programirebis enis C++ _is funqciebisa 

da klasebis gamoyenebis SesaZlebloba. 

▪ MFC (Microsoft foundation Classes) klasebis biblioTeka. 

▪ Active Template Library (ATL) biblioTeka.  

▪ Internet Explorer _is SemadgenlobaSi Semavali Common Controls 

obieqtebis gamoyenebis saSualeba. 

▪ kompilatoris doneze COM teqnologiis gamoyenebis saSualeba. 

▪ OLE DB Sablonebis Seqmnis saSualeba. 

▪ monacemTa bazebTan muSaobis saSualeba. 

▪ Active Document konteinerebis Seqmnis saSualeba. 

▪ internet aplikaciisaTvis saWiro CHTTP da CInternet  MFC-klasebi. 

▪ MFC da ATL klasebis bazaze ActiveX komponentebis Seqmnis 

saSualeba. 

▪ ukve arsebuli ActiveX komponentebis farTo arCevani. 

▪ AutoCAD_Si integrirebuli modulebis SeqmnisaTvis saWiro 

ObjectARX klasebis gamoyenebis saSualeba. 
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The Object Model In AutoCAD 

AutoCAD_is obieqtebis modeli aRwers, im yvela obieqtebis, unikalur 

da mkacrad gansazRvrul ierarqias, romlebsac iyenebs AutoCAD_i. 

Autocad_is obieqtebi SeiZleba davyoT sam ZiriTad kategoriad : 

 

▪ obieqtebi romlebic akontroleben AutoCAD_is interfeiss  

▪ obieqtebi romlebic momxmarebels zusti xazvis saSualebas aZleven 

(maT ar gaaCniaT vizualuri realizacia) 

▪ grafikuli obieqtebi romlebsac momxmarebeli iyenebs naxazis 

vizualuri nawilis Sesaqmnelad. iseTi obieqtebi rogoricaa  Line, 

Arc, Text da sxva [3] 

 

AutoCAD_is obieqtebis modeli, romelic warmodgenilia qvemoT 

struqturuli saxiT, momxmarebels saSualebas aZlebs naxos obieqtebis 

ganlageba da maTTan miRwevis gzebi. pirvel kategoriaSi Semavali 

obieqtebi gamoxatulia yviTeli feriT. meore kategoriaSi Semavali 

obieqtebi Seferilia mwvaned, xolo mesame kategoriaSi Semavali 

grafikuli da xazvis obieqtebi Seferilia cisferi feriT. 
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AutoCAD_is obieqtebis modelis struqturuli gamosaxuleba 
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ganvixiloT AutoCAD_is obieqtebi ufro dawvrilebiT: 

jgufebi da obieqtebi 

rogorc zeda sqemidan Cans, AutoCAD_i da mis garemosi Seqmnili 

naxazebi Sedgeba mravali sxvadasxva tipis obieqtebisagan. obieqtebi 

dalagebulia jgufebis mixedviT. sqemaSi jgufebi gamosaxulia marTkuTa 

oTxkuTxedebis saxiT, xolo masSi Semavali obieqtebi momrgvalebuli 

figurebis saxiT. 

Block, Group, SelectionSet, ModelSpase da PaperSpase jgufebi  

Seicaven sxvadasxva tipis mraval xazvis obieqts, iseTebs rogoricaa Line, 

Arc, Text da sxva. yvela sxva jgufi Seicavs mxolod erTi tipis 

obieqtebs. magaliTad jgufi View Seicavs mxolod View tipis obieqtebs. 

AutoCAD_is jgufebi egreTwodebuli nulze damyarebuli jgufebia, rac 

imas niSnavs, rom jgufebSi Semavali obieqtebi danomrilia nulidan zemoT. 

magaliTad jgufi Layer yovelTvis Seicavs obieqts (fenas) saxelwodebiT 

“0”. 

 

obieqti Application 

es obieqti AutoCAD_is ZiriTadi obieqtia. mas 

gaaCnia Tvisebebi, meTodebi da procedurebi, 

romlebic aSkarad metyveleben imaze rom 

Application obieqti ganasaxierebs mTlian 

AutoCAD_is aplikacias. 

 

 

 



 39 

 

obieqti Documents  

es obieqti ganasaxierebs AutoCAD_is 

dokuments/naxazs. erTi samuSao sesiis dros 

SesaZlebelia ramodenime aseTi naxazis 

gaxsna da isini erTad Seadgenen jgufs 

Documents. vinaidan Document obieqti 

warmoadgens AutoCAD_is naxazs misi 

saSualebiT SesaZlebelia grafikuli 

obieqtebiT da xazvis stilebiT manipulireba. 

 

xazvis areebi (The Drawing Spaces) 

Auto_s gaaCnia xazvis ori are: 

Model Space da Paper Space.  

 Model Space warmoadgens xazvis im 

ares romelSic momxmarebeli qmnis naxazs da 

igi Seicavs yvela xazvis obieqts, romlebic 

gamoiyeneba naxazis Seasaqmnelad. 

 Paper Space ares momxmarebeli iyenebs 

naxazis amosabeWdad gamzadebis da naxaze Sesabami dokumentaciis datanis 

mizniT. 
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blokebi (Blocks) 

blokebi AutoCAD_Si gamoiyeneba sxvadasxva obieqtebis erT obieqtSi 

gaerTianebis mizniT. ramodenime obieqtisgan Semdgari aseTi bloki anu ukve 

axali obieqti SeiZleba iolad Caisvas naxazSi an axal blokSi. blokebis 

gamoyeneba xazvis erTerTi racionaluri meTodia, romelic farTod 

gamoiyeneba. Seqmnil blok gaaCnia Tavisi Tvisebebi da am Tvisebebis 

cvlileba vrceldeba yvela erTi tipis blokze. 

 

meniuebi da Tulbarebi (Menus end 

Toolbars) 

AutoCAD_s gaaCnia sakuTari meniuebis 

da Tulbarembis programulad 

modificirebis saSualeba. im 

obieqtebis, romleTa meSveobiT 

xorcieldeba es procesi,  

ierarqiuli struqtura moyvanilia 

gverdiTa naxazSi. 

 jgufi MenuBar Seicavs yvela im menius, romelic warmodgenilia 

PopupMenu obieqtis saxiT da asaxavs AutoCAD_is yvela menius. 

 MenuGroup obieqti, romelic moTavsebulia MenuGroup jgufSi, 

ganasaxierebs im meniuebisa da Tulbarebis erTobliobas romlebic 

CatvirTulia AutoCAD_is sesiaSi. momxmarebels SesaZlebloba aqvs imdeni 

meniu CatvirTos ramdenic mas surs. TiToeuli meniu da Tulbari 

warmodgenilia PopupMenu da Toolbar obieqtebis meSveobiT da am 
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obieqtebis gavliT momxmarebels xeli miuwvdeba nebismieri Tulbaris an 

menius calkeul Rilakze.   

 

obieqti Preferences 

es obieqti gamoiyeneba imis kontrolisaTvis Tu ra gzebiT da 

saSualebebiT muSaobs momxmarebeli AutoCAD_is garemoSi. magaliTad 

momxmarebels SeuZlia gansazRvros AutoCAD_is obieqtebis, samuSao aris da 

sxva vizualuri da aravizualuri obieqtebis Tvisebebis sxvadasxva 

variantebi, is Tu romeli direqtoriidan CaitvirTos AutoCAD_Si dammxmare 

programebi da sxva. Preferences jgufSi Semavali obieqtebis Tvisebebis 

daTvaliereba da redaqtireba xdeba Options dialog dialoguri fanjris 

meSveobiT. 

  

Options dialog dialoguri fanjra 



 42 

obieqti Dictionaries 

jgufi Dictionaries Seicavs yvela im Dictionary tipis obieqts romelic 

xelmisawvdomia AutoCAD_Si. es ar aris marTlweris Semowmebis obieqti, is 

gamoiyeneba naxazSi teqsturi informaciis datanva/SenaxvisaTvis. magaliTad 

Dictionaries jgufSi Semavali obieqti XRecord gamoiyeneba iseTi 

informaciis Sesanaxad rogoricaa obieqtis ID misamarTi da sxva. 

 

zomebi (Dimention) da teqsturi stilebi (Text Styles). 

AutoCAD_is momxmareblisTvis aucilebelia naxazze teqsturi da zomiTi 

informaciis datana. zomebis gamotana ekranze, maTi redaqtireba da Senaxva 

xdeba Dimension obieqtis meSveobiT. xolo teqsturi informaciis 

gamosaxvis stilebi imarTeba TextStyle obiectis mier.  

 

fenebi (Layer) da xazis tipebi (Line types). 

AutoCAD_is naxazi Cveulebriv Seicavs ramodenime fenas (Layer) rac 

naxazis logikurad ganawilebis, sxvadasxva informaciis sxvadasxva fenaSi 

ganlagebis saSualebas iZleva. magaliTad erTi fena gamoiyeneba naxazis 

ZiriTadi obieqtebis Sesanaxad, meore damxmare xazebi da datanili zomebis 

Sesanaxad da ase Semdeg. fenebis mdgomareobis manipulacia kompleqsuri 

naxazis advilad organizebis saSualebas iZleva. Layer obieqti 

warmoadgens obieqts romlis meSveobiTac imarTeba AutoCAD_is naxazis 

fenebi. Layer obieqti miekuTvneba Layers jgufs. 
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SelectionSet da Group obieqtebi. 

AutoCAD_Si moniSnuli obieqtebi warmoadgenen naxazis elementebis 

droebiT jgufs da am jgufiT manipulireba SeiZleba rogorc erTi 

obieqtiT. es jgufi AutoCAD_Si warmodgenilia SelectionSet obieqtis 

saSualebiT. momxmarebels saSualeba aqvs Seqmnas SelectionSet tipis 

obieqtebis nebismieri raodenoba da isini gaerTianebuli iqnebian 

SelectionSet jgufSi. SelectionSet tipis obieqtebi ar inaxeba 

AutoCAD_is naxazis Senaxvis (daseivebis) dros, aqedan gamomdinare es 

obieqtebi arastabiluria. 

 Group obieqti SelectionSet obieqtis identuria, mxolod im 

gansxvavebiT rom Group tipis obieqtebis Senaxva SesaZlebelia AutoCAD_is 

naxazTan erTad. Group tipis obieqtebi miekutvneba Groups jgufs.  

 

formati (Layout). 

formati, romelic warmodgenilia Layout obieqtis saSualebiT, AutoCAD_is 

furclis sivrcis eqvivalenturia. formati (Layout) ZiriTadad 

warmoadgens AutoCAD_is erT sufTa furcels romelsac gaaCnia unikaluri 

saxeli. AutoCAD_i avtomaturad qmnis erT Model Space formats saxelad 

Model da erT Paper Space formats saxelad Layout1, Tumca momxmarebels 

SeuZlia imdeni formatis (Layout_is) Seqmna ramdenic surs. 
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Plot da PlotConfiguration obieqtebi. 

Plot obieqti warmoadgens ploterze beWdvis (Ploting) meTodebisa da 

Tvisebebis erTobliobis marTvis obieqts. magaliTad momxmarebels 

sasualeba aqvs winaswar, Plot Preview_s saSualebiT, naxos da/an 

modificireba gaukeTos amosabeWdad gamzadebul naxazs. rodesac xdeba 

naxazis amobeWdva misi vizualuri saxe damokidebulia ploteris 

konfiguraciaze. PlotConfiguration obieqti inaxavs informacias ploteris 

konfiguraciis Sesaxeb. momxmarebels SeuZlia survilis mixedviT Seqmnas 

PlotConfiguration obieqtebis nebismieri raodenoba, TiToeul maTgans 

eqneba unikaluri saxeli da isini gaerTianebuli iqnebian jguf 

PlotConfigurations_Si. 

 

obieqti UCS. 

jgufi UCSs Seicavs yvela im UCS obieqts da/an koordinatTa sistemebs 

romlebic gansazRvruli iyo momxmareblis mier AutoCAD_Si naxazis Seqmnis 

dros. UCS obieqtebis raodenoba ar aris SezRuduli.  UCS_i warmoadgens 

msoflio koordinatTa sistemis (World coordinate System) konkretuli 

amocanisTvis ufro misaReb koordinatTa sistemad mimodifikacias. 

 

View da Viewports obieqtebi. 

jgufi Views SeiZleba Seicavdes View obieqtebis nebismier raodenobas da 

TiToeuli es obieqti warmoadgens samuSao garemos sivrcis sxvadasxva 

wartilidan xedvis grafikul gamosaxulebas. AutoCAD_i Seicavs 

meTodebisa da Tvisebebis erTobliobas romlebic momxmarebels saSualebs 

aZlevs Seqmnas, modificireba gaukeTos an waSalos xedvis formebi.  
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obieqti The Drawing. 

AutoCAD_i Seicavs grafikuli 

obieqtebis garkveul raodenobas 

romlebic qmnian naxazis 

vizualur nawils. maT erTobliobas xazvis obieqtebis erToblioba 

ewodeba. es obieqtebi Seicaven iseT geometriul obieqtebs rogoricaa 

rkali, wrewiri, elifsi, samganzomilebiani da organzomilebiani 

zedapirebi, teqsturi da zomiTi komentarebi da sxva. es obieqtebi SeiZleba 

damatebul iqnan Block, Modelspace an PaperSpace jgufebSi. AutoCAD_i 

Seicavs am obieqtebis redaqtirebis, damatebis da waSlis meTodebsa da 

Tvisebebs.   

 

obieqti Registered Application. 

obieqti Registered Application, romelic miekuTvneba jgufs Registered 

Applications gamoiyeneba AutoCAD_Si gare, momxmareblis mier Seqmnili, 

aplikaciebis CasatvirTad. momxmareblis aplikacia (User Aplication) 

AutoCAD_Si registrirdeba misi saxelis AutoCAD_Si rogorc Registered 

Application obieqtis damatebiT. 
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User Aplication 

 

User Aplication (momxmareblis aplikacia) warmoadgens momxmareblis 

mier Seqmnil programul uzrunvelyofas, AutoCAD_is moduls, an makro 

programas, romelsac qmnis momxmarebeli windows, IDE_s, AutoCAD_is da 

Kernal procesoris obieqtebis, Tvisebebis, procedurebis da klasebis 

gamoyenebiT konkretuli samomxmareblo amocanis gadawyvetis mizniT. 

rogorc zemoT avRniSneT, ads_is arqiteqturis TvalsazrisiT, AutoCAD_i 

warmoadgens “mSobel” sistemas, xolo Sesabamisad User Aplication 

warmoadgens “Svil” sistemas. User Aplication_is Sesaqmnelad AutoCAD_i 

Seicavs or daprogramebis garemos Visual Basic (VB) da Visual LISP 

(VLISP). aseve arsebobs ARX klasebis erToblioba romlebic 

gaerTianebulia ObjectARX teqnologiis meSveobiT da isini gamoiyeneba 

AutoCAD_is garemoSi integrirebuli, momxmareblis aplikaciebis 

(modulebis) Sesaqmnelad, VisualC++ integrirebuli daproeqtebis sistemis 

gamoyenebiT. daprogramebis es garemoebebi gamoiyeneben sxvadasxva 

programirebis enebs: 

 (VB->Visual Basic, VLISP->Visual LISP, ObjectARX->VisualC++).  

TiToeul daprogramebis enas gaaCnia rogorc upiratesobebi aseve 

auryofiTi mxareebic, aqedan gamomdinare daprogramebis garemos SerCevisas 

damproeqtebelma unda gaiTvaliscinos bevri faqtori. daproeqtebis miznis 

Sesabanisad rekomendirebulia ufro iolad realizebadi 

gadawyvetilebebis miReba. gamocdileba gviCvenebs, rom programirebis enis 

siZliereze an mis uaryofiT mxareebze saubari SesaZlebelia Semdegi 
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kriteriumebis gaTvaliswinebiT: dasmuli amocanis swrafi realizeba, 

maTematikuri operaciebis swrafi gadaWra, daproeqtebis siswrafe, 

dialoguri fanjrebis gamoyenebiT interfeisis Seqmnis sasualeba, 

grafikul monacemTa bazasTan muSaobis saSualeba. 

ganvixiloT zemoT CamoTvlili daprogramebis saSualebebi ufro 

dawvrilebiT, maTi erTmaneTTan Sedarebis mizniT: 

 

 

VB_s mimoxilva 

 

VB warmoadgens vizualuri daprogramebis enas, romelic dafuZnebulia 

standartul Visual Basic-ze. momxmareblis mier sakuTari programuli 

uzrunvelyofis Sesaqmnelad igi iyenebs firma Microsoft – is mier 

SemoTavazebul ActiveX Automation teqnologias.  ActiveX  teqnologia 

mniSvnelovnad aCqarebs da amartivebs programuli uzrunvelyofis Seqmnas, 

radgan SesaZlebeli xdeba mza obieqtebis gamoyeneba maTi formaze Tu 

naxazze gadatanis gziT.  

Visual Basic_is ZiriTadi Tvisebebi: 

 

• VB-s modulebi inaxeba e. w. proeqtSi. AutoCAD_i saSualebas iZleva 

Seinaxos VB-s proeqti rogorc dokumentis nawili (dwg  failSi) an 

rogorc damoukidebeli faili (dvb  gafarToebiT), romelsac globaluri 

proeqti ewodeba. am ori tipis proeqtTan urTierTobis dasamayareblad 

AutoCAD-s gaaCnia VB-s menejeri, romlis gamoZaxeba SesaZlebelia 

meniudan - Tools | Macro | VBA Manager.  
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Visual Basic-s menejeri 

 

 es instrumenti iZleva Semdegi operaciebis Catarebis saSualebas: 

• dwg  failSi arsebuli proeqtis eqsportireba globaluri proeqtis 

formatSi da piriqiT; 

• orive tipis axali proeqtis Seqmna; 

• globaluri proeqtis CatvirTva da amotvirTva operatiuli 

mexsierebidan; 

• CatvirTul proeqtSi arsebuli makrosis naxva da gaSveba; 
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• Visual  Basic-is redaqtoris gaSveba. 

utilitas ganTavseba, romelic damuSavebulia sxvadasxva naxazebTan 

samuSaod, ra Tqma unda umjobesia globalur proeqtSi. aRsaniSnavia rom 

AutoCAD_i gaSvebisas ar axdens avtomaturad VB-s inicializacias. Tumca 

arsebobs meTodi, romlis gamoyenebiTac VB-s kodi avtomaturad 

CaitvirTeba operatiul mexsierebaSi. amisaTvis unda Seiqmnas VB-s 

globaluri proeqti saxelwodebiT acad.dvb,  romelic unda Caiweros 

AutoCAD-is katalogSi. es proeqti avtomaturad CaitvirTeba AutoCAD-is 

gaSvebisas. Tu am proeqtSi iqneba makrosi saxelwodebiT AcadStartup,  igi 

avtomatur-ad Sesruldeba. 

   
VB-s yvelaze mniSvnelovani upiratesoba daprogramebis sxva enebTan 

SedarebiT aris is, rom igi farTod aris gavrcelebuli mTels msoflioSi. 

momxmarebels, romelsac SeuZlia Visual  Basic-is an saofise programebis 

VB-s garemoSi muSaoba, ar gauWirdeba AutoCAD-is VB-Si orientireba maSin, 

roca AutoLISP-is aTvisebisaTvis dasWirdeboda daprogramebis misTvis 

sruliad ucnobi enisa da teqnologiis Seswavla. 

 VB -is uaryofiT Tvisebas warmoadgens is, rom mas ar SeuZlia 

AutoLISP -Tan srulyofili urTierToba. magaliTad SeuZlebelia VB-dan 

AutoLISP -Si dawerili qveprogramis gamoZaxeba. 

VB -is yvelaze mniSvnelovan uaryofiT Tvisebad SeiZleba CaiTvalos 

is rom, VB_s meSveobiT SeuZlebelia im obieqtebiT manipulireba romlebic 

akontroleben AutoCAD_is interfeiss. VB_Si daproeqtebisas SesaZlebelia 

AutoCAD_is mxolod xazvis obieqtebis, funqcionaluri brZanebebis da 

VB_Sive Seqmnili dialoguri fanjrebis gamoyeneba. unda aRiniSnos isic, 
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rom VB_Si Seqmnili dialoguri fanjrebi modaluri tipisaa da maTi 

gaaqtiurebis Semdeg momxmarebels ar SeuZlia AutoCAD_is sxva funqciebis 

gamoyeneba. aqedan gamomdinare, VB_Si Seqmnili proeqtis momxmareblis 

moqmedebis SesaZleblobis are Semoifargleba mxolod proeqtSi arsebuli 

brZanebebis da funqciebis gamoyenebis SesaZleblobiT.  

 

Visual LISP_is mimoxilva 

Visual LISP_is meSveobiT AutoCAD_is momxmarebels SeuZlia 

AutoCAD_is garemoSi sakuTari aplikaciebis Seqmna, redaqtireba da 

testireba. Visual LISP_is ZiriTadi Tvisebebi SegviZlia Semdegnairad 

CamovayaliboT: 

▪ mwarmoebluroba. Visual LISP_i sasualebas iZleva SevqmnaT 

AutoCAD_is garemoSi aplikaciebi LISP daprogramebis enis da 

ActiveX obieqtebis gamoyenebiT. ActiveX obieqtebis gamoyeneba 

sagrZnoblad amcirebs daproeqtebis dros da aqedan gamomdinare 

zrdis Sromisnayofierebas. 

▪ gamoyenebis simartive. Visual LISP_is daprogramebis garemo 

Seicavs: 

→ LISP_is kodis redaqtors funqciaTa sxvadasxva ferad 

gamoyofis saSualebiT, rac sagrZnoblad aadvilebs kodis 

wakiTxvas. 

→ sintaqsis Semowmeba sintaqsuri Secdomebis gamoricxvis 

mizniT. 

→ avtoformatis gamoyenebis saSualeba. 

→ simboluri saxelebis dinamiuri dasruleba. 
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→ programis struqturaSi Tavisufali navigacia. 

 

Visual LISP_is daprogramebis garemo 

 

 

▪ Windows_Si integracia. Visual LISP_i windows_Si integraciis 

saSualebas iZleva Semdegi funqciebisa da damxmare saSualebebis 

meSveobiT: 

→ ActiveX obieqtebis interfeisi 

→ operaciuli sistemis failebTan muSaobis damxmare 

funqciebi. 
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→ Visual LISP redaqtori, romelic aRiqvavs AutoCAD_is 

garemoSi mimdinare procesebs. 

  

 Visual LISP_is upiratesobad sxva, zemoT CamoTvlil, daprogramebis 

enebTan SedarebiT, SeiZleba CaiTvalos is, rom Lisp daprogramebis ena 

warmoadgens xelovnuri inteleqtis enas da masSi logikuri operaciebis 

daprogrameba martivad xorcieldeba.  

Visual LISP_is uaryofiT mxared SeiZleba CavTvaloT: 

▪ Visual LISP_is garemoSi daprogramebis procesi ZiriTadad 

Sedgeba AutoCAD_is brZanebaTa xazis (Command Line) 

daprogramebisagan.  

▪ dialoguri fanjrebis Seqmna SeuZlebelia egreTwodebuli 

Drag&drop teqnologiiT. dialoguri fanjrebi iqmneba mxolod 

Lisp kodis gamoyenebiT, rac sagroZnoblad zrdis daproeqtebis 

dros da Sromatevadobas. 

▪ SeuZlebelia im obieqtebiT manipulireba romlebic akontroleben 

AutoCAD_is interfeiss. 

▪ maTematikuri amocanebis gadaWris dabali siCqare.  
 

 

 

 

 

 

 



 53 

 

 

 

ObjectARX_is mimoxilva 

 

ObjectARX warmoadgens klasebis erTobliobas, romlebic saSualebs 

iZlevian AutoCAD_is obieqtebis gamoyenebiT, SevqmnaT momxmareblis 

aplikacia (moduli), , VisualC++ integrirebuli daproeqtebis sistemis 

gamoyenebiT. 

Visual C++ (ObjectARX) -ze daprogramebas zemoT ganxilul saSualebebTan 

SedarebiT aqvs ramodenime upiratesoba. ObjectARX_is biblioTekebi Seicaven 

instrumentaluri saSualebebis unikalur nakrebs, romlebic saSualebas 

iZlevian gamoviyenoT AutoCAD, rogorc obieqtze orientirebuli 

arqiteqturis deda sistema da vuzrunvelyoT pirdapiri kavSiri AutoCAD-is 

monacemTa bazis struqturebTan, grafikul sistemasTan da Sida brZanebaTa 

sistemasTan. 

 ObjectARX garkveul upiratesobebs aZlevs damproeqteblebs da 

saboloo momxmareblebs. rac iTvaliswinebs:  

▪ AutoCAD_is im obieqtebiT manipulireba romlebic akontroleben 

AutoCAD_is interfeiss. 

• AutoCAD_is programuli meqanizmebis marTvis farTo sasualebebi 

• AutoCAD_is monacemTa bazis nebismieri obieqtebis gamoyeneba da 

axali obieqtebis damatebis saSualeba monacemTa bazaSi. 

• ActiveX teqnologiiT Seqmnili specializirebuli obieqtebis 

gamoyenebis sasualeba 
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• fotorealisturi renderi, karkasuli da myari tanis 

samganzomilebiani obieqtebis swrafi Seqmnis sasualeba. 

• programirebis procesis gamartiveba ObjectARX Wizard utilitis  

gamoyenebiT, romelic avtomaturad qmnis programuli kodis 

mniSvnelovan nawils. 

 

TviT korporacia Autodesk_i iyenebs ObjectARX teqnologias sakuTari 

Industry Foundation Classes (IFC) klasebis realizaciisaTvis da iseTi farTod 

cnobili programebis SeqmnisaTvis rogoricaa Autodesk Mechanical Desktop da 

AutoCAD Map. da rac mTavaria ObjectARX teqnologia gamoiyeneba Mechanical 

Application Initiative (MAI) programis farglebSi. es aris unikaluri 

strategiuli aliansi Autodesk_sa da programuli uzrunvelyofis 

Semqmnelebs Soris. MAI partniorebis programuli paketebi saSualebas 

gvaZlevs dvasruloT proeqtirebis procesi – anu Mechanical Desktop_is 

da AutoCAD_is garemoSi SevasruloT sasruli elementebis analizi, 

kinematikis da dinamikis analizi, NC programebis Seqmna da mravali sxva. 

sxva sistemebisgan gansxvavebiT, romlebic Tavsebadobis saSualebas 

iZlevian mxolod failur doneze, MAI partniorebis programebi 

Mechanical Desktop_is da AutoCAD_is  momxmareblis interfeiss 

Seesabamebian, aqvT pirdapiri kavSiri Mechanical Desktop_is da 

AutoCAD_is obieqtebTan, SeuZliaT gamoiyenon Mechanical Desktop_is da 

AutoCAD_is atributebi. es Rrma integracia saSualebas gvaZlevs gamWoli 

proeqtirebis dasrulebul garemos. 
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 zemoT ganxiluli, AutoCAD_is daprogramebis saSualebebis (VB, 

VLisp da ObjectARX), aRweridan da maTi erTmaneTTan SedarebiT SeiZleba 

iTqvas, rom am daprogramebis saSualebebis integracia AutoCAD_Si 

grafikulad Semdegnairad gamoiyureba: 

 

 

 

 

 

 

 

nax #5 daprogramebis saSualebebis integracia AutoCAD_Si 

 

AutoCAD_is daprogramebis saSualebis erTmaneTTan SedarebiT aSkarad Cans 

ObjectARX teqnologiis upiratesoba. rogorc zemoT avRniSneT, 

AutoCAD_i universaluri grafikuli sistemaa, romelic gankuTvnilia 

nebismieri specialistisTvis romelic muSaobs teqnikur Tu saprezentacio 

grafikasTan. AutoCAD_i warmoadgens msoflioSi farTod gavrcelebul 

saproeqto-sakonstruqtoro sistema, romelsac iyeneben milionobiT 

damproeqteblebi arqiteqturaSi, manqanaTmSeneblobaSi, eleqtromeqanikaSi 

da sxva mraval dargSi. 

 meore mxriv samanqanaTmSeneblo teqnologiuri procesebis 

avtomatizebuli daproeqteba, tradiciulad gamoirCeva grafikuli da 

kerZod ki geometriuli amocanebis mravalferovnebiTa da didi moculobiT. 

amitom, am amocanebis gadawyveta AutoCAD_is resursebiT, momxmareblis 

AutoCAD 

Visual 

Basic 

Visual Lisp Object ARX 

integracia proeqtis 
fanjrebis doneze 

integracia brZanebaTa 
striqonis doneze 

sruli 
integracia  
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aplikaciis damuSavebis gziT, warmoadgens aqtualur amocanas. Tavis mxriv, 

rogorc gamomdinareobs zemoT Catarebuli analizidan, AutoCAD_is 

daprogramebis  ObjectARX teqnologias gaaCnia yvelaze farTo 

SesaZleblobebi AutoCAD_is Sida, Windows_is da Kernal biblioTekebis 

obieqtebTan manipulirebisa. 

 aqedan gamomdinare winamdebare disertaciis mizania 

samanqanaTmSeneblo teqnologiuri procesebis avtomatizebuli 

daproeqtebis amocanis gadawyvetis SesaZleblobis gamokvleva AutoCAD_is 

garemoSi ObjectARX teqnologiis bazaze. 

 

 aRniSnuli amocanis gadasawyvetad SemuSavda Semdegi meToduri gegma: 

 

1. samanqanaTmSeneblo teqnologiuri procesebis avtomatizebuli 

daproeqtebis amocanis formulireba – detalis sawyisi aRweris 

preprocesoris sistemis mimoxilva. 

2. aRniSnul amocanasTan dakavSirebuli ObjectARX daprogramebis 

meTodis resursebis gamokvleva. 

3. preprocesoris sistemis ObjectARX obieqtebiT daprogramebis 

meTodis damuSaveba. 

4. sistemis programul-maTematikuri uzrunvelyofis damuSaveba. 

 

 

 

 

 



 57 

samanqanaTmSeneblo teqnologiuri procesebis avtomatizebuli 

daproeqtebis amocanis formulireba – detalis sawyisi aRweris 

preprocesoris sistemis mimoxilva. 

 

 rogorc winamdebare disertaciis pirvel TavSi avRniSneT, 

sakonstruqtoro teqnologiuri daproeqteba, rogorc procesi, 

xorcieldeba ramodenime atapad: 

 wina saproeqto kvleva. 

 geometriuli modelireba. 

 funqcionaluri modelireba. 

 sainJinro analizi. 

 naxazis Sedgena/dokumentaciis momzadeba. 

 teqnologiuri procesis dagegmva. 

 mmarTveli programis generacia. 

 mmarTveli programis gamarTva. 

 

winamdebare disertaciis sakvlevi amocanis gadasaWrelad SerCeul 

iqna samanqanaTmSeneblo teqnologiuri procesebis avtomatizebuli 

daproeqtebis amocania romelic TavisTavad iTvaliswinebs sakonstruqtoro 

teqnologiuri daproeqtebis etapebis (naxazis Sedgena/dokumentaciis 

momzadeba da mmarTveli programis generacia) damakavSirebeli 

preprocesoris sistemis Seqmnas.  preprocesoris integracia 

sakonstruqtoro teqnologiuri daproeqtebis sistemaSi grafikulad 

Semdegnairad gamoiyureba: 
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nax #6 mp ads-is gafarToebuli arqiteqtura 

 

 preprocesoris Seqmna ganpirobebulia Semdegi amocanebis gadaWris 

aucileblobiT: 

I. sakonstruqtoro naxazidan operaciuli naxazis miRebis amocana. 

sakonstruqtoro naxazi warmoadgens dasamzadebeli obieqtis 

kompleqsur naxazs romelSic gamosaxulia dasamzadebeli obieqti 

sxvadasxva xedSi (zedxedi, gverdxedi da sxva), naxazze datanilia 

dasamzadebeli obieqtis geometriuli zomebi (sigrZe, radiusi, kuTxis 

zoma da sxva), datanilia simetriis RerZebi, daStrixva, teqsturi 

aRniSvnebi da sxva, anu sakonstruqtoro naxazi moicavs srul 

informacias (dokumentacias) dasamzadebeli obieqtis Sesaxeb.  

 
 

sakonstruqtoro 
naxazi 

 
 

preprocesori 

 
mmarTveli 
programis 

ads_i 

 
 

mmarTveli 
programa 

nax#7 
sakonstruqtoro 

naxazi 
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operaciuli naxazi ki aRwers detalis mxolod geometriul 

topologias.  

 

 

detalis geometriuli topologia SeiZleba aRiweros ramodenime gziT: 

 elementaruli zedapirebis SeerTebebze warmoqmnili sayrdeni 

wertilebis TanmimdevrobiT da maTi koordinatebiT anu “D veqtoris” 

saSualebiT.  

 

 

 

 

 

 

 

 

 

 

 

nax#8 operaciuli naxazi 

P6 

10 - 

20 - 

0 
| 

10 

| 

20 X 

Y 

P1 P2 

P3 

P4 P5 

P7 

nax#8   elementaruli zedapirebisgan da 
maT SeerTebebze warmoqmnili sayrdeni 
wertilebisgan Semdgari operaciuli naxazi 
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 TiToeul sayrden wertils Seesabameba sami parametri:  

1) X – sayrdeni wertilis koordinati OX RerZis mimarT. 

2) Y _ sayrdeni wertilis koordinati OY RerZis mimarT. 

3)  R – mocemuli sayrdeni wertilidan gamomavali rkalis 

radiusis da mimarTulebis parametri. 

 

#8 naxazze moyvanili konturis aRwera zemoT aRniSnuli 

parametrebis meSveobiT Semdegnairad gamoiyureba:  

sayrdeni 
wertilis # 

 
X Y R 

1 0 20 0 

2 10 20 -20 

3 15 10 0 

4 15 15 0 

5 25 15 0 

6 25 5 0 

7 35 5 0 

 

rogorc zemoT avRniSneT elementaruli zedapirebis 

SeerTebebze warmowmnili sayrdeni wertilebis koordinatebi 

da maTi Tanmimdevroba qmnian D veqtors. 

zemoT moyvanili (nax#8) operaciuli naxazisaTvis D veqtori 

Semdegnairad gamoiyureba:  
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sadac : 

P1,P2,...,Pn sayrdeni wertilebia 

X1,X2,...,Xn sayrdeni wertilebis koordinatebi OX RerZis 

mimarT. 

Y1,Y2,...,Yn sayrdeni wertilebis koordinatebi OY RerZis 

mimarT. 

R1,R2,...,Rn radiusebi 

 

 

 specialuri (teqnologiuri programirebis) enebis gamoyenebiT. am enebis 

tipiur magaliTs warmoadgens APT (Automated Programing Tool) ena.  

APT-is enaze programis Seqmna xelmisawvdomia specialistebis 

farTo wrisaTvis, sakmarisia mxolod maTematikuri simbolikis, 

geometriuli aRweris xerxebisa da daprogramebis safuZvlebis 

codna. 

 

 

P 1 ( X 1 , Y 1 , R 1 )  

P 2 ( X 2 , Y 2 , R 1 )  

P 3 ( X 3 , Y 3 , R 1 )  

P 4 ( X 4 , Y 4 , R 1 )  

P 5 ( X 5 , Y 5 , R 1 )  

P 6 ( X 6 , Y 6 , R 1 )  

P 7 ( X 7 , Y 7 , R 1 )  

D = 
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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. 

4.  damxmare operatorebi. es aris sxvadasxva tipis brZanebebi, 

romlebsac iyeneben detalisa da instrumentebis tipebis, 

agreTve sxvadasxva daSvebebis gansazRvrisaTvis.  

 

APT-is enis geometriul operators aqvs aseTi saxe:  

simbolo = geometriuli tipi / aRweriTi xasiaTis informacia 

aseTi operatoris magaliTia: 

P1=POINT/5.0,4.0,0.0 

operatori Sedgeba sami nawilisagan. pirveli warmoadgens 

geometriuli elementis aRmniSvnel simbolos. geometriul 

operatoris meore nawilad gvevlineba APT-is enis brZaneba, romelic 

gansazRvravs geometriuli elementis tips. garda brZanebisa POINT 

(wertili), APT-is enis leqsikonSi Sedis sxva geometriuli 

elementebis aRweris brZanebebi. magaliTad: LINE (monakveTi), PLANE 

(sibrtye), CIRCLE (wrewiri). geometriuli operatoris mesame nawili 

Seicavs informacias, romelic zustad, srulad da calmxrivad 

aRwers konkretul elements. 
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nax.#9_ze moyvanilia detalis naxazi, romlis konturi Sedgeba 

elementaruli zedapirebisagan (xazebisa da rkalebisagan). 

magaliTisaTvis qvemoT moyvanilia am detalis aRwera APT enis 

geometriuli operatorebis daxmarebiT. 

 APT-is enaze Seqmnil programis listings, romelic aRwers detalis 

geometriul parametrebs, aseTi saxe eqneba: 

P1 = POINT/6.0, 1.13, 0  

P2 = POINT/0, 0, 0 

P3 = POINT/6.0, 0, 0 

P4 = POINT/1.76, 4.5, 0 

L1 = LINE/P2, P3 

C1 = CIRCLE/CENTER, P1, RADIUS, 1.13 

L2 = LINE/P4, LEFT, TANTO, C1 

L3 = LINE/P2, P4 

PL1 = PLANE/P2, P3, P4 

 

nax. 9 
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rogorc zemoT avRniSneT operaciuli naxazi aRwers detalis mxolod 

geometriul topologias, swored es aRweriloba warmoadgens mmarTveli 

programis ads_isaTvis sawyis (Semaval) informacias. aqedan gamomdinare 

sakonstruqtoro naxazidan operaciuli naxazis miReba warmoadgens 

mniSvnelovan amocanas. preprocesoris daniSnulebaa zemoT aRniSnuli 

amocanis gadawyveta. sakonstruqtoro naxazidan operaciuli naxazis miReba 

xorcieldeba sakonstruqtoro naxazidan dasamzadebeli obieqtis mxolod 

geometriuli topologiis gamoyofis gziT. gamoyofa SeiZleba 

ganxorcieldes ramodenime gziT:  

a) momxmarebeli TviTon, vizualuri SerCevis gziT, axorcielebs 

geometriuli primitivebis gamoyofas. b) gamoyofa tipiuri konturis 

mixedviT, romlis drosac identifikaciis procesoris saSualebiT 

xdeba sakonstruqtoro naxazidan detalis tipiuri konturebis 

identifikacia da gamoyofa. tipiuri konturebis topologiuri 

aRweriloba inaxeba identifikaciis procesoris codnis bazaSi da es 

aRweriloba warmodgenilia elementaruli zedapirebis SeerTebebze 

warmoqmnili sayrdeni wertilebis TanmimdevrobiT da maTi 

koordinatebiT anu “D veqtoris” saSualebiT an APT_enis 

operatorebiT. g) detalis geometriuli topologiis gamoyofa 

tipiuri promitivebis gamoyofis gziT. am dros identifikaciis 

procesoris saSualebiT xdeba sakonstruqtoro naxazidan tipiuri 

primitivebis gamoyofa da maTi erTobliobiT detalis konturis 

Sedgena. tipiuri primitivebi inaxeba identifikaciis procesoris 

codnis bazaSi da am primitivebma unda gamoxaton detalis Semdegi 
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ZiriTadi Tvisebebi: 1)konturis struqtura, anu is, Tu ra tipis 

elementaruli zedapirebisagan Sedgeba detalis konturi. 2) 

elementaruli zedapirebis urTierTganlageba sivrceSi.[4] 

 

II. operaciuli naxazis Semowmeba. 

problema mdgomareobs imaSi, rom detalis Wris zedapiri, operaciul 

naxazSi, unda Sedgebodes erTmaneTTan uwyvetad dakavSirebuli 

primitivebis erTobliobisagan (wrfeebis da/an rkalebis erTobliobisagan). 

Tu operaciul naxazSi es uwyvetoba darRveuli iqneba, aseTi naxazis 

safuZvelze Seqmnili (generirebuli) mmarTveli programa teqnologiuri 

procesis araswor warmarTvas gamoiwvevs, rac gamoixateba teqnologiur 

danadgarze (Carxze) Secdomis miRebiT. teqnologiur danadgarze miRebuli 

Secdomis aRmofxvra da teqnologiuri procesis gamarTva ki sakmaod did 

da Sromatevad ukuprocess warmoadgens, vinaidan Secdomis aRmoCenis 

SemTxvevaSi gamokvleul unda iqnas misi gamomwvevi mizezebi, 

sakonstruqtoro naxazSi unda iqnas Setanili cvlilebebi, unda moxdes 

mmarTveli programis xelaxali generacia da teqnologiuri procesis 

gamarTva. es yvelaferi ki damatebiTi, drois da sawarmoo da saproeqto, 

resursebis daxarjvas moiTxovs. naxazSi Secdoma SeiZleba gamowveuli 

iyos ramodenime mizeziT: mxazvelis arakompetenturoba, xazvis procesSi 

meqanikuri Secdoma, sxva da sxva naxazis erT naxazSi gaerTianebiT 

gamowveuli Secdomebi da sxva. aRniSnuli Secdomebidan gamomdinare 

SeiZleba saerTod SeuZlebelic ki gaxdes mmarTveli programis miReba. 

imitom rom sayrdeni wertilebis araTanxvedra anu maT Soris warmoqmnili 

sicariele ver aRiqmeba mmarTveli programebis ads_is mier. zemoT 
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Tqmulidan gamomdinare, preprocesoris mier operaciul naxazSi 

primitivebis uwyvetobis Semowmeba da am uwyvetobis aRdgena Zalian 

mniSvnelovan amocanas warmoadgens. 

 

III. koordinatTa sistemis transformacia. 

AutoCAD_Si an sxva proeqtirebis (xazvis) programaSi Seqmnili 

sakonstruqtoro naxazi, rogorc zemoT avRniSneT, Sedgeba 

primitivebisgan romlebic daxazulia im koordinatTa sistemaSi, 

romelic gaaCnia amaTuim proeqtirebis programas. magaliTad 

AutoCAD_Si SeiZleba naxazis Seqmna WCS (world coordinate system), 

UCS(The user coordinate system) da sxva koordinatTa sistemaSi. 

yvela teqnologiur danadgars ki gaaCnia Tavisi koordinatTa sistema 

da mmarTveli programis generaciis dros dasamzadebeli detalis 

geometriuli zomebi ganixileba teqnologiuri danadgaris 

koordinatTa sistemaSi. amitom preprocesoris daniSnulebaa 

sakonstruqtoro naxazidan miRebuli operaciuli naxazis 

koordinatTa sistemis transformacia teqnologiuri danadgaris 

(Carxis) koordinatTa sistemaSi. rac TavisTavad iTvaliswinebs 

operaciuli naxazis koordinatTa sistemis nulovani wertilis 

mimarT gansazRvruli primitivebis koordinatebis gaangariSebas, 

teqnologiuri danadgaris koordinatTa sistemis nulovani wertilis 

mimarT. 
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aRniSnul amocanasTan dakavSirebuli ObjectARX daprogramebis meTodis 

resursebis gamokvleva. 

 

 wina TavSi aRniSnuli, preprocesoris amocanebis ObjectARX 

teqnologiiT gadawyvetis mizniT ganvixiloT ObjectARX daprogramebis 

meTodis resursebi ufro dawvrilebiT. ganvixiloT ObjectARX_is klasebi 

romelTa meSveobiTac SesaZlebelia AutoCAD_is, Windows_is da Kernal_is 

obieqtebiT manipulireba. 

 

 AcDb klasebis biblioTeka warmoadgens AutoCAD_is obieqtebis monacemTa 

bazasTan muSaobisTvis gankuTvnili klasebis erTobliobas. AutoCAD_is 

obieqtebis monacemTa baza Seicavs srul informacias AutoCAD_is 

grafikuli (Line, Arc, Polyline da sxva) da aragrafikuli (Layers, 

Linetypes, Text Styles da sxva) obieqtebis Sesaxeb. damproeqtebels 

SeuZlia am obieqtebis gamoyeneba, redaqtireba da monacemTa bazaSi 

axali obieqtebis damateba.  

AcDb  klasebis da obieqtebis ierarqia Semdegnairad gamoiyureba: 
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AcDb  klasebis da obieqtebis gamoyenebiT damproeqtebels SeuZlia 

AutoCAD_is iseTi obieqtebiT da procedurebiT manipulireba, rogoricaa:  

AutoCAD_is obieqtebis biblioTeka (AcDbDictionary da 

AcDbDictionarywithdefault klasebis gamoyenebiT), AutoCAD_is obieqtebis 

biblioTekaSi Semavali cxrilebi, velebi da Canawerebi (AcDBSymbolTable 

da AcDBSymbolTableRecord klasebis da maTSi Semavali qveklasebis 

gamoyenebiT), blokebi (AcDbBlockTable, AcDbBlockTableRecord), zomebi 

(AcDbDimStyleTable, AcDbDimStyleTableRecord), fonti(AcDbFontTable, 

AcDbFontTableRecord), teqstis stilebi(AcDbTextStyleTable, 

AcDbTextStyleTableRecord),fenebi(AcDbLayerTable,AcDbLayerTableRecord 

xazis tipebi(AcDbLineTypeTable,AcDbLineTypeTableRecord), 

UCS_i(AcDbUCSTable, AcDbUCSTableRecord), obieqtebis da blokebis 

filtrebi (AcDbFilter, AcDbLayerFilter da AcDbSpatialFilter klasebis 

gamoyenebiT), jgufebi da buferi (AcDbGroup da AcDbBuffer klasebis 

gamoyenebiT), obieqtebis indeqsebi (AcdBIndex da masSi Semavali 

qveklasebis gamoyenebiT),  tranzaqciebi (AcDbLongTransaction), ploteris 

parametrebi (AcDbPlaceholder, AcdbPlotSettings,AcDbLayout), rastruli 

gamosaxulebebi (AcDbRasterImageDef, AcDbRasterImageDefReactor, 

AcDbRasterVariables), teqsturi Canawerebi (AcDbXrecord, 

AcDbProxyObject), AutoCAD_is vizualuri obieqtebi (Line, arc, 

Polyline da sxva, romlebic gaerTialebulia AcDbEntity klasSi) 
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 AcGi klasebis erToblioba warmoadgens AutoCAD_Si Seqmnili obieqtebis 

vizualizaciisTvis da renderisTvis saWiro grafikuli klasebis 

erTobliobas. am klasebs iyenebs AutoCAD_is iseTi brZanebebi 

rogoricaa: Render, viewport, shade da sxva. 

AcGi  klasebis da obieqtebis ierarqia Semdegnairad gamoiyureba: 

 

AcGi  klasebis da obieqtebis gamoyenebiT damproeqtebels SeuZlia: 

geometriuli obieqtebis vizualizacia sxvadasxva xedvis zonebisaTvis 

(AcGiCommonDrow da masSi Semavali qveklasebis gamoyenebiT), faruli 

xazebis gamoCena/gaqroba, regeneracia (AcGiContext, AcGiEdgeData, 

AcGiFaceData klasebis gamoyenebiT), grafikuli gamosaxulebis buferSi 

Senaxva (AcGiGeometry, AcGiWorldGeometry, AcGiViewportGeometry), 

informacia geometriuli primitivebis ferebis, xazis tipebis, Crdilebis 

tipebis Sesaxeb (AcGiLinetypeEngin, AcGiSubEntityTraits), teqstis 

atributebi (AcGiTextStyle), informacia karkasuli da baduri zedapirebis 

Sesaxeb (AcGiVertexData), informacia viewport_is Sesaxeb (AcGiViewport), 

renderi (AcGiDrawable da am klasSi Semavali qveklasebis gamoyenebiT). 
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 AcRx klasebis biblioTeka warmoadgens aplikaciis SeqmnisTvis, 

identifikaciisTvis da registraciisTvis saWiro klasebis da obieqtebis 

erTobliobas .AcRxObject klasis yvela qveklass gaaCnia am klasebis 

Tvisebebis aRmweri obieqti, romelic Seicavs informacias klasis da 

masSi Semavali obieqtebis Sesaxeb da gamoiyeneba klasebis da obieqtebis 

idenTifikaciisaTvis. aqedan gamomdinare SesaZlebeli xdeba imis 

Semowmeba Tu romel klass miekuTvneba obieqtebi, xom ar emTxveva erT 

klasSi Semavali obieqtebis saxelebi erTmaneTs da sxva. 

 

AcRx  klasebis da obieqtebis ierarqia Semdegnairad gamoiyureba: 

 

AcRxClass klasis saSualebiT damproeqtebels SeuZlia: 

• C++_is obieqtebis identifikacia da registracia. 

• C++_is arsebul klasebsi damatebiTi protokolebis Seqmna 

• obieqtebis Tavsebadobis da eqvivalentobis Semowmeba. 

• C++_is obieqtebis kopireba 

AcRxDictionary klasis gamoyenebiT SesaZlebelia AcRxObject klasis 

obieqtebis mimTiTeblebiT manipulireba(damateba, waSla, redaqtireba). 
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AcRxDynamicLinker klasis gamoyenebiT damroeqtebeli akontrolebs 

AutoCAD_is iseT procesebs rogoricaa  ARX aplikaciis 

CatvirTva/amotvirTva. 

AcRxEvent da masSi Semavali qveklasebis saSualebiT SesaZlebelia 

AutoCAD_Si mimdinare procesebis kontrolo. 

AcRxService da am klasSi Semavali qveklasebis gamoyenebiT 

xorcieldeba ObjectARX modulebs Soris informaciis gacvla. 

AcadAppInfo klasi gamoiyeneba AutoCAD_Si CatvirTuli ObjectARX 

aplikaciebis Sesaxeb informaciis Sesanaxad da dasamuSaveblad. 

 

 AcBr klasebis biblioTeka damroeqtebels saSualebas aZlevs moipovos 

topologiuri, geometriuli da analitikuri informacia AutoCAD_Si 

Seqmnili geometriuli obieqtebis Sesaxeb. 

AcBr  klasebis da obieqtebis ierarqia Semdegnairad gamoiyureba: 
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AcBr klasi da masSi Semavali qveklasebi damproeqtebels saSualebas 

aZleven moipovos topologiuri informacia obieqtebis Sesaxeb. 

AcBrMeshControl, AcBrMeshEntity klasebi da am klasebSi Semavali 

qveklasebi saSualebas iZlevian movipovoT informacia baduri 

zedapirebisgan Seqmnili obieqtebis Sesaxeb. 

AcBrTraverser klasi da masSi gaerTianebuli qveklasebis daniSnulebaa 

geometriuli obieqtebis, karkasuli da baduri zedapirebiT Seqmnili 

obieqtebis gaerTianebiT miRebuli topologiebis Sesaxeb informaciis 

mopoveba da kontroli.  

AcBrHit da AcBrHitpath klasebi iZlevian informacias xazobrivi obieqtebis 

(Line, Polyline, Mline da sxva) sayrdeni wertilebis, gadakveTis 

wertilebis da sxva topologiuri monacemebis Sesaxeb. 

 

 AcEd klasi da masSi Semavali obieqtebi gamoiyeneba AutoCAD_Si 

brZanebebis registraciisTvis da AutoCAD_Si momxdari movlenebis 

aRqmisaTvis. AcEd klasi Seicavs qveklasebs da obieqtebs romelTa 

meSveobiTac damproeqtebels SeuZlia AutoCAD_Si Seqmnas da 

daaregistriros sakuTari brZanebebi, romlebic AutoCAD_is brZanebebis 

identuri iqneba, rac imas gulisxmobs rom am axlad Seqmnili 

brZanebebis gamoyeneba SesaZlebeli iqneba nebismieri sxva aplikaciis 

meSveobiT. AcEd klasi da masSi Semavali obieqtebi aseve iZlevian 

AutoCAD_Tan interaqtivis saSualebas.  
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AcEd  klasebis da obieqtebis ierarqia Semdegnairad gamoiyureba: 

 

AcEd klasebis da maTSi Semavali qveklasebis gamoyenebiT damproeqtebel 

SeuZlia: ObjectARX aplikaciidan brZaneba gadasces pirdapir AutoCAD_is 

brZanebaTa xazs (AcEdCommand, AcEdCommandStack klasebis gamoyenebiT), 

AutoCAD_is konteqstur meniuSi sakuTari punqtebis damateba 

(AcEdUIContext klasis daxmarebiT) , AutoCAD_is Semavali wertilebis 

(InputPointers)kontroli(AcEdInputPointFilter,AcEdInputPointmonitor 

da am klasebis qveklasebis meSveobiT) 

 

 AcGe klasebi gamoiyeneba algebruli da geometriuli operaciebis 

Sesasruleblad. AcGe klasebi warmoadgens AcDb klasebis damxmare 

klasebs, romlebic gamoiyeneba organzomilebiani da samganzomilebiani 

geometriuli operaciebis Sesasruleblad. AcGe klasebi Seicavs iseT 

geometriul obieqtebs rogoricaa: points, curves da surfaces.   

AcGe klasi Sedgeba ori ZiriTadi tipis qveklasebisagan: 

organzomilebiani geometriuli operaciebis klasebisagan da 

samganzomilebiani geometriuli operaciebis klasebisagan. ZiriTad 

klsasebs warmoadgens AcGeEntity2d da AcGeEntity3d klasebi. Tumca 
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arsebobs iseTi klasebic romlebic ar warmoadgenen am klasebis 

qveklasebs. magaliTad iseTi klasebi rogoricaa AcGePoint2d, 

AcGeVector2d, da  AcGeMatrix3d da sxva. AcGe klasebis gamoyenebiT 

SesaZlebelia, AutoCAD_is garemoSi, programulad is operaciebis 

Catareba rogoricaa: matricebis mimateba, gadamravleba (AcGeMatrix3D, 

AcGeMatrix2D), kurv tipis obieqtebis urTierT ganlagebis da urTierT 

damokidebulebis gansazRvra (AcGeCurve2d, AcGeCurve3d, 

AcGeCCurveCurveInt2d, AcGeCCurveCurveInt3d, AcGeCircArc3d 

klasebis da am klasebSi Semavali qveklasebis gamoyenebiT), geometriuli 

obieqtebis zomebis cvlileba (AcGeScale2d, AcGeScale3d) da sxva. 

AcGe  klasebis da obieqtebis ierarqia Semdegnairad gamoiyureba: 
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AcUI da AdUI klasebis biblioTekebi gamoiyeneba ARX aplikaciebis 

interfeisis Sesaqmnelad. am klasebis da maTSi Semavali qveklasebis 

gamoyenebiT damproeqtebels SeuZlia Seqmnas interfeisi Semdegi 

standartuli obieqtebis gamoyenebiT: dialoguri fanjrebi, ComboBox 

FileDialog, TabCtrl, ControlBar, Button, ListBox, ListCtrl da sxva 

AcUI da AdUI klasebis da obieqtebis ierarqia Semdegnairad gamoiyureba: 
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preprocesoris sistemis ObjectARX obieqtebiT daprogramebis meTodis 

damuSaveba 

 

 wina TavSi aRwerili ObjectARX klasebis da obieqtebis 

erTobliobidan winamdebare disertaciaSi, preprocesoris Sesaqmnelad 

gamoyenebuli iqna Semdegi klasebi da obieqtebi: 

cxrili #1: 

klasi klasis aRwera Tvisebebi 

acdbHostApplicat

ionServices() 

klasi gamoiyeneba AutoCAD_is 

ZiriTadi servisebiT 

manipulirebisaTvis 

getSymbolTable() 

AcDbLayerTable gamoiyeneba fenebis (Layer) 

baziT manipulirebisaTvis 

Open() 

Add() 

Close() 

AcDbLayerTable 

Record 

gamoiyeneba fenebis (Layer) 

bazis CanawerebiT 

manipulirebisaTvis 

setName() 

SetColor() 

acedEntSel gamoiyeneba obieqtis 

mosaniSnad 

Prompt 

AcDbObjectId gamoiyeneba obieqtis ID_s 

gansazRvrisaTvis 

GetObjectId() 

AcDbEntity gamoiyeneba AutoCAD_is 

obieqtebis monacemTa bazis 

obieqtis aRwerisaTvis  

Open() 

Close() 

isKindOf() 

setLayer() 

setcolor() 

highlight() 

unhighlight() 

getTransformedCopy() 
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cxrili #1 gagrZeleba: 

klasi klasis aRwera Tvisebebi 

AcDbCurve gamoiyeneba AutoCAD_is 

“Curve” tipis obieqtebiT 

manipulirebisaTvis 

getStartPoint() 

getEndPoint() 

setStartPoint() 

setEndPoint() 

AcDbLine gamoiyeneba AutoCAD_is 

obieqtiT “xazi (Line)” 

manipulirebisaTvis 

StartPoint() 

EndPoint() 

setStartPoint() 

setEndPoint() 

AcDbArc gamoiyeneba AutoCAD_is 

obieqtiT “rkali (Arc)” 

manipulirebisaTvis 

getStartPoint() 

getEndPoint() 

setStartPoint() 

setEndPoint() 

startAngle() 

EndAngle() 

center() 

radius() 

AcDbPoint gamoiyeneba AutoCAD_is 

obieqtiT “wertili (Point)” 

manipulirebisaTvis 

Position() 

SetPosition() 

distanceTo() 

acedCommand() am klasis gamoyenebiT 

ObjectARX_is brZanebebi 

gadaecema pirdapir 

AutoCAD_is brZanebaTa xazs 

(CommandLine) 

argument 

argument type 

acutPrintf() am klasis gamoyenebiT 

SesaZlebelia AutoCAD_is 

brZanebaTa xazSi teqsturi 

Setyobinebebis gamotana 

Prompt 
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“preprocesori”_s muSaobis algoriTmi 

preprocesoris muSaobis algoriTmi vizualurad Semdegnairad gamoiyureba: 

 

dasawyisi 

obieqtebis axal 
fenaSi gadatana 

obieqtebis SeerTebis 
Semowmeba 

obieqtebi 
SeerTebulia 

SevaerTod 
obieqtebi 

Sesacvleli 
obieqtis SerCeva 

obieqtebis 
SeerTeba 

daTanxmeba 

SeerTebis 
Secvla 

nulovani wertilis 
SerCeva 

mp ads_is  
miReba 

dasasruli 

ki ara 

ki ara 

ki ara 
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I. sakonstruqtoro naxazidan operaciuli naxazis misaRebad AutoCAD_is 

brZanebaTa xazSi momxmarebeli krifavs brZanebas “MYSELECT” (an 

preprocesoris Tulbaris Sesabamis Rilakze daWeriT iZaxebs am 

brZanebas). AutoCAD_is brZanebaTa xazSi gamodis Setyobineba: “Select 

Objects to Copy in New Layer” (moniSneT obieqtebi axal fenaSi 

gadatanis mizniT). momxmarebeli niSnavs sasurvel obieqtebs 

romlebic, moniSvnis dasrulebis Semdeg, gadaitaneba axal fenaSi 

“Test_Layer”.  

II. operaciuli naxazis Semowmebis mizniT AutoCAD_is brZanebaTa xazSi 

momxmarebeli krifavs brZanebas “MYCHECK” (an preprocesoris 

Tulbaris Sesabamis Rilakze daWeriT iZaxebs am brZanebas). 

AutoCAD_is brZanebaTa xazSi gamodis Setyobineba: “Select First 

Object” (moniSneT pirveli obieqti). im ori obieqtidan, romelTa 

SeerTebis Semowmeba xdeba, momxmarebeli niSnavs erTerTs. AutoCAD_is 

brZanebaTa xazSi gamodis Setyobineba: “Select Second Object” 

(moniSneT meore obieqti). momxmarebeli niSnavs meore obieqts. Tu 

moniSnuli es ori obieqti erTmaneTTan SeerTebulia AutoCAD_is 

brZanebaTa xazSi gamodis Setyobineba: “Objects Are Connected” 

(obieqtebi SeerTebulia). Tu es ori obieqti erTmaneTTan ar aris 

SeerTebuli AutoCAD_is brZanebaTa xazSi gamodis Setyobineba: 

“Objects Are NOT Connected, Do You want to Connect Them?[Y/N]” 

(obieqtebi ar aris SeerTebuli, gsurT maTi SeerTeba?[ki/ara] ). Tu 

momxmarebels ar surs obieqtebis SeerTeba aWers Rilaks “N”, 

programa asrulebs muSaobas. Tu momxmarebels surs obieqtebis 

SeerTeba, aWers Rilaks “Y”, AutoCAD_is brZanebaTa xazSi gamodis 
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Setyobineba: “Select Object To Change” (romeli obieqti Seicvalos), 

momxmarebeli niSnavs obieqts romlis Secvlac surs, preprocesori 

axdens am obieqtis dakavSirebas meore obieqtis sawyis an saboloo 

wertilTan, AutoCAD_is brZanebaTa xazSi gamodis Setyobineba: 

“Objects Successfully Connected,Do you whant to Change 

Conection?[Y/N]” (obieqtebi SeerTebulia, gsurT SeerTebis Secvla? 

[ki/ara]), Tu momxmarebels akmayofilebs SeerTebis forma is aWers 

rilaks “N”, programa asrulebs muSaobas. Tu momxmarebels ar 

akmayofilebs SeerTebis forma is aWers rilaks “Y”, preprocesori 

cvlis obieqtebis SeerTebis wertils, programa asrulebs muSaobas. 

III. koordinatTa sistemis transformaciis mizniT AutoCAD_is brZanebaTa 

xazSi momxmarebeli krifavs brZanebas “MYZERO” (an preprocesoris 

Tulbaris Sesabamis Rilakze daWeriT iZaxebs am brZanebas). 

AutoCAD_is brZanebaTa xazSi gamodis Setyobineba: “Select ZERO 

Point” (moniSneT nulovani wertili). momxmarebeli niSnavs wertils 

romelSic gadaitaneba koordinatTa sistemis nulovani wertili. 

IV. sayrdeni wertilebis koordinatebis miRebis mizniT AutoCAD_is 

brZanebaTa xazSi momxmarebeli krifavs brZanebas “MYPRINT” (an 

preprocesoris Tulbaris Sesabamis Rilakze daWeriT iZaxebs am 

brZanebas). AutoCAD_is brZanebaTa xazSi gamodis Setyobineba: “Select 

Contour” (moniSneT konturi). moniSvnis dasrulebis Semdeg 

AutoCAD_is brZanebaTa xazSi gamodis Setyobineba: “View Results in 

Result.txt” (ixileT Sedegi Result.txt failSi). Sedegebi iwereba 

Result.txt failSi Semdegi saxiT (magaliTi): 
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cxrili #2.  

N X Z R 

1 0 0  

2 5.00 5.00  

3 10.00 12.00 20 

4 20.50 25.50  

5 35.00 37.50 5 

6 40.05 50.10  

7 60.00 65.50  
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programis listingi 

 

#include "StdAfx.h" 

#include "StdArx.h" 

#include "dbapserv.h" 

#include "dbid.h" 

#include "math.h" 

#include "ymath.h" 

#include <iostream.h> 

#include <fstream.h> 

#include <dbcolor.h> 

#include <dbidmap.h> 

 

 

 

void createNewLayer(const char *layerName) 

{ 

AcDbLayerTable *pLayerTable; 

acdbHostApplicationServices()->workingDatabase()->getSymbolTable(pLayerTable, 
AcDb::kForWrite); 

 

AcDbLayerTableRecord *pLayerTableRecord = new AcDbLayerTableRecord; 

pLayerTableRecord->setName(layerName); 

 

AcCmColor color; 

color.setColorIndex(1); 

pLayerTableRecord->setColor(color); 

 

pLayerTable->add(pLayerTableRecord); 

pLayerTable->close(); 

pLayerTableRecord->close(); 

} 

 

 

 

void CopyingObjects(const char *layerName) 

{ 

 

m: 

 

ads_name Obj1 ; 

 

ads_point point1 ; 

 

if ( acedEntSel ("\nSelect Object(s) To Copy In New Layer: ", Obj1, point1) != RTNORM ) 

return ; 
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AcDbObjectId id1 ; 

 

acdbGetObjectId (id1, Obj1) ; 

 

AcDbEntity *pEnt1; 

 

acdbOpenObject(pEnt1, id1, AcDb::kForRead); 

 

 

if (pEnt1->isKindOf(AcDbLine::desc())) 

{ 

goto a; 

} 

else if (pEnt1->isKindOf(AcDbArc::desc())) 

{ 

 

goto a; 

} 

else 

{ 

acutPrintf("Selected Object Is NOT Line or Arc"); 

 

pEnt1->close(); 

goto m; 

} 

a: 

AcDbEntity *pEnt2; 

AcGeMatrix3d Matr; 

pEnt1->getTransformedCopy(Matr,pEnt2); 

 

AcDbBlockTable *pBlockTable; 

acdbHostApplicationServices()->workingDatabase()->getSymbolTable(pBlockTable, 

AcDb::kForRead); 

 

AcDbBlockTableRecord *pBlockTableRecord; 

pBlockTable->getAt(ACDB_MODEL_SPACE, pBlockTableRecord,AcDb::kForWrite); 

pBlockTable->close(); 

 

AcDbObjectId Id; 

pBlockTableRecord->appendAcDbEntity(Id, pEnt2); 

pBlockTableRecord->close(); 

 

pEnt2->setLayer(layerName); 

pEnt2->setColorIndex(1); 

pEnt1->close(); 

pEnt2->close(); 

 

goto m; 
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} 

 

 

void HideLayers() 

{ 

acedCommand(RTSTR, "layer",RTSTR, "Set",RTSTR, "TEST_LAYER",RTSTR, "",0); 

acedCommand(RTSTR, "layer",RTSTR, "OFF",RTSTR, "*",RTSTR, "yes",RTSTR, "",0); 

acedCommand(RTSTR, "layer",RTSTR, "ON",RTSTR, "TEST_LAYER",RTSTR, "",0); 

acedCommand(RTSTR,"zoom",RTSTR,"e",0); 

 

} 

 

 

void chek() 

{ 

 

ads_name Object1 ; 

ads_point pt1 ; 

if ( acedEntSel ("\nSelect First Object: ", Object1, pt1) != RTNORM ) 

return ; 

 

AcDbObjectId idd1 ; 

acdbGetObjectId (idd1, Object1) ; 

 

AcDbCurve *pEntt1; 

acdbOpenObject(pEntt1, idd1, AcDb::kForRead); 

 

pEntt1->highlight(); 

 

 

ads_name Object2 ; 

ads_point pt2 ; 

if ( acedEntSel ("\nSelect Second Object: ", Object2, pt2) != RTNORM ) 

return ; 

 

AcDbObjectId idd2 ; 

acdbGetObjectId (idd2, Object2) ; 

 

AcDbCurve *pEntt2; 

acdbOpenObject(pEntt2, idd2, AcDb::kForRead); 

 

pEntt2->highlight(); 

 

 

 

 

AcGePoint3d st1; 

AcGePoint3d end1; 

AcGePoint3d st2; 

AcGePoint3d end2; 
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pEntt1->getStartPoint(st1); 

pEntt1->getEndPoint(end1); 

pEntt2->getStartPoint(st2); 

pEntt2->getEndPoint(end2); 

 

 

 

if (st1==st2 || st1==end2 || end1==st2 || end1==end2) 

 

{ 

 

acutPrintf("\nObjects Are Conected\n"); 

 

pEntt1->unhighlight(); 

pEntt2->unhighlight(); 

 

pEntt1->close(); 

pEntt2->close(); 

} 

else 

 

{ 

 

acutPrintf("\nObjects Are Not Conected\n"); 

char Answer; 

acedInitGet (RSG_NONULL,"y n") ; 

acedGetString(0,"\nDo You Want To Connect Them?[Y/N]", &Answer); 

 

 

 

if (Answer=='y'|| Answer=='Y') 

{ 

pEntt1->unhighlight(); 

pEntt2->unhighlight(); 

pEntt1->close(); 

pEntt2->close(); 

 

ads_name Object ; 

ads_point pt ; 

acedEntSel ("\nSelect Which Object to change: ", Object, pt) ; 

 

AcDbObjectId id3 ; 

acdbGetObjectId (id3, Object) ; 

 

AcDbCurve *ChEnt; 

acdbOpenObject(ChEnt, id3, AcDb::kForRead); 

 

if (ChEnt->isKindOf(AcDbLine::desc())) 



 86 

{ 

ChEnt->close(); 

 

////////////// certilebis dadgena/////////// 

double Len1,Len2,Len3,Len4; 

 

Len1=st1.distanceTo(st2); 

Len2=st1.distanceTo(end2); 

Len3=end1.distanceTo(st2); 

Len4=end1.distanceTo(end2); 

 

 

double min1,min2,minimum; 

min1=min(Len1,Len2); 

min2=min(Len3,Len4); 

minimum=min(min1,min2); 

 

 

AcGePoint3d Point1; 

AcGePoint3d Point2; 

 

 

 

if (minimum==Len1) 

{ 

Point1=st1; 

Point2=st2; 

 

} 

else if (minimum==Len2) 

{ 

Point1=st1; 

Point2=end2; 

 

} 

else if (minimum==Len3) 

{ 

Point1=end1; 

Point2=st2; 

 

} 

else if (minimum==Len4) 

{ 

Point1=end1; 

Point2=end2; 

 

} 
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AcDbLine *Line1; 

AcDbObjectId id4; 

id4=id3; 

 

acdbOpenObject(Line1, id4, AcDb::kForRead); 

 

AcGePoint3d st; 

AcGePoint3d end; 

Line1->getStartPoint(st); 

Line1->getEndPoint(end); 

 

if (st==Point1) 

{ 

Line1->upgradeOpen(); 

Line1->setStartPoint(Point2); 

Line1->close(); 

acutPrintf("\nObjects sucsesfully connected"); 

} 

if (st==Point2) 

{ 

Line1->upgradeOpen(); 

Line1->setStartPoint(Point1); 

Line1->close(); 

acutPrintf("\nObjects sucsesfully connected"); 

} 

if (end==Point1) 

{ 

Line1->upgradeOpen(); 

Line1->setEndPoint(Point2); 

Line1->close(); 

acutPrintf("\nObjects sucsesfully connected"); 

} 

if (end==Point2) 

{ 

Line1->upgradeOpen(); 

Line1->setEndPoint(Point1); 

Line1->close(); 

acutPrintf("\nObjects sucsesfully connected"); 

} 

 

 

} 

 

 

else if (ChEnt->isKindOf(AcDbArc::desc())) 

{ 

ChEnt->close(); 
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////////////// certilebis dadgena/////////// 

double Len1,Len2,Len3,Len4; 

 

Len1=st1.distanceTo(st2); 

Len2=st1.distanceTo(end2); 

Len3=end1.distanceTo(st2); 

Len4=end1.distanceTo(end2); 

 

 

double min1,min2,minimum; 

min1=min(Len1,Len2); 

min2=min(Len3,Len4); 

minimum=min(min1,min2); 

 

 

AcGePoint3d Point1; 

AcGePoint3d Point2; 

 

 

 

if (minimum==Len1) 

{ 

Point1=st1; 

Point2=st2; 

 

} 

else if (minimum==Len2) 

{ 

Point1=st1; 

Point2=end2; 

 

} 

else if (minimum==Len3) 

{ 

Point1=end1; 

Point2=st2; 

 

} 

else if (minimum==Len4) 

{ 

Point1=end1; 

Point2=end2; 

 

} 
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AcGePoint3d MyPoint; 

 

AcDbArc *Arc1; 

AcDbObjectId id4; 

id4=id3; 

 

acdbOpenObject(Arc1, id4, AcDb::kForRead); 

 

AcGePoint3d st; 

AcGePoint3d end; 

Arc1->getStartPoint(st); 

Arc1->getEndPoint(end); 

 

AcGePoint3d aaa; 

 

if  (st==Point1) 

{ 

MyPoint=Point2; 

aaa=end; 

} 

if (st==Point2) 

{ 

MyPoint=Point1; 

aaa=end; 

} 

if (end==Point1) 

{ 

MyPoint=Point2; 

aaa=st; 

} 

if (end==Point2) 

{ 

MyPoint=Point1; 

aaa=st; 

} 

 

 

 

AcGePoint3d centre; 

double stA, endA; 

double radius; 

 

 

centre=Arc1->center(); 

stA=Arc1->startAngle(); 

endA=Arc1->endAngle(); 

radius=Arc1->radius(); 

Arc1->upgradeOpen(); 
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Arc1->erase(); 

Arc1->close(); 

 

double mid_x, mid_y, mid_z; 

double centre_x, centre_y, centre_z; 

 

 

 

centre_x=centre[0]; 

centre_y=centre[1]; 

centre_z=centre[2]; 

 

if (centre_y>st[1]) 

{ 

mid_x=centre_x+cos((stA+endA)/2)*radius; 

mid_y=centre_y-sin((stA+endA)/2)*radius; 

mid_z=0; 

} 

else 

{ 

mid_x=centre_x+cos((stA+endA)/2)*radius; 

mid_y=centre_y+sin((stA+endA)/2)*radius; 

mid_z=0; 

} 

 

 

ads_point mid; 

mid[0]=mid_x; 

mid[1]=mid_y; 

mid[2]=mid_z; 

 

double Point1_x,Point1_y,Point1_z; 

Point1_x=Point1[0]; 

Point1_y=Point1[1]; 

Point1_z=Point1[2]; 

 

 

ads_point bolo; 

bolo[0]=aaa[0]; 

bolo[1]=aaa[1]; 

bolo[2]=aaa[2]; 

 

ads_point stbolo; 

stbolo[0]=MyPoint[0]; 

stbolo[1]=MyPoint[1]; 

stbolo[2]=MyPoint[2]; 

 

acedCommand(RTSTR,"Arc",RT3DPOINT,stbolo, RT3DPOINT,mid, RT3DPOINT,bolo,0); 

acutPrintf("\nObjects sucsesfully connected"); 
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} 

 

else 

{ 

ChEnt->close(); 

acutPrintf("\n it is not a Line Or Arc"); 

} 

 

////////////////////dalshe/////////////////////////////////// 

 

} 

else if (Answer=='n'|| Answer=='N') 

{ 

 

pEntt1->unhighlight(); 

pEntt2->unhighlight(); 

pEntt1->close(); 

pEntt2->close(); 

return; 

} 

else 

{ 

pEntt1->unhighlight(); 

pEntt2->unhighlight(); 

pEntt1->close(); 

pEntt2->close(); 

return; 

} 

 

} 

 

AcDbObjectId::setNull; 

} 

 

 

 

void zero() 

{ 

ads_point zero; 

zero[0]=0; 

zero[1]=0; 

zero[2]=0; 

 

ads_point userpoint; 

 

acedGetPoint(0,"Select ZERO Point",userpoint); 

 

acedCommand(RTSTR,"move",RTSTR,"all",RTSTR,"",RT3DPOINT,userpoint,RT3DPOINT,zero

,0); 

acedCommand(RTSTR,"zoom",RTSTR,"e",0); 
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} 

 

 

void print() 

{ 

 

 

double x,y,r; 

int i=0; 

 

ofstream out("result.txt"); 

out <<  "N       X        Z        R" << endl; 

out <<  "----------------------------------" << endl; 

 

AcGePoint3d pt1; 

AcGePoint3d pt2; 

 

 

ads_name Object ; 

ads_point pt ; 

AcDbObjectId id ; 

AcDbCurve *pEnt; 

 

if (acedEntSel ("\nSelect Path ", Object, pt)!=RTNORM) 

{ 

acutPrintf("\nNC List Created Sucsessfilly.\nView Rezult.txt"); 

 

return; 

} 

 

 

acdbGetObjectId (id, Object) ; 

acdbOpenObject(pEnt, id, AcDb::kForRead); 

 

 

AcGePoint3d point1; 

AcGePoint3d point2; 

pEnt->getStartPoint(point1); 

pEnt->getEndPoint(point2); 

pEnt->highlight(); 

pEnt->close(); 

pt1=point1; 

pt2=point2; 

 

if (pEnt->isKindOf(AcDbArc::desc())) 

{ 

 

AcDbArc *pEnt; 

r=pEnt->radius(); 

acutPrintf("%d",r); 
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pEnt->close(); 

} 

 

 

start: 

 

if (acedEntSel ("\nSelect Path ", Object, pt)!=RTNORM) 

 

{ 

 

acutPrintf("\nNC List Created Sucsessfilly.\nView Rezult.txt"); 

pEnt->unhighlight(); 

return; 

} 

 

 

pEnt->unhighlight(); 

acdbGetObjectId (id, Object) ; 

 

 

acdbOpenObject(pEnt, id, AcDb::kForRead); 

 

AcGePoint3d st; 

AcGePoint3d en; 

pEnt->getStartPoint(st); 

pEnt->getEndPoint(en); 

pEnt->highlight(); 

pEnt->close(); 

 

 

if (point1==st || point1==en) 

{ 

x=point2[0]; 

y=point2[1]; 

i++; 

 

y=int(y*100); 

y=y/100; 

 

x=int(x*100); 

x=x/100; 

out <<i<<"\t"<<y<<"\t "<<x<< endl; 

x=point1[0]; 

y=point1[1]; 

i++; 

 

y=int(y*100); 

y=y/100; 

 

x=int(x*100); 
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x=x/100; 

out <<i<<"\t"<<y<<"\t "<<x<< endl; 

} 

else if (point2==st || point2==en) 

{ 

x=point1[0]; 

y=point1[1]; 

i++; 

 

y=int(y*100); 

y=y/100; 

 

x=int(x*100); 

x=x/100; 

out <<i<<"\t"<<y<<"\t "<<x<< endl; 

x=point2[0]; 

y=point2[1]; 

i++; 

 

y=int(y*100); 

y=y/100; 

 

x=int(x*100); 

x=x/100; 

out <<i<<"\t"<<y<<"\t "<<x<< endl; 

} 

 

if (st==pt1 || st==pt2) 

{ 

x=en[0]; 

y=en[1]; 

} 

else if (en==pt1 || en==pt2) 

{ 

x=st[0]; 

y=st[1]; 

} 

 

pt1=st; 

pt2=en; 

 

y=int(y*100); 

y=y/100; 

 

x=int(x*100); 

x=x/100; 

i++; 

out <<int(i)<<"\t"<<y<<"\t "<<int(x)<< endl; 

 

goto start; 
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out.close(); 

} 


