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7. veqtoruli grafika. 

7.1. veqtoruli grafikis zogadi cnebebi. 

Tanamedrove veqtoruli grafika – dRes ukve aRar 

aris teqstiT ganzavebuli martivi geometriuli 

figurebi. veqtoruli programa mZlavr instruments 

warmoadgens, is saSualebas iZleva SevqmnaT 

fotorealisturi kolaJebi. veqtorul da rastrul 

grafikas Soris sazRvari TandaTanobiT qreba da 

rac guSin mxolod rastrul grafikaSi iyo 

SesaZlebeli dRes veqtoruli programisaTvisac 

misawvdomia, amitom veqtorul programas, sxvagvarad, 

ilustratiul redaqtors uwodeben. 

ilustratiuli grafika – kompiuteruli grafikis 

gamoyenebiTi Stoa, romelic calke mimarTulebad 

Camoyalibda. mas miekuTvneba suraTebi, kolaWebi, 

reklamebi, posterebi da sxva, rasac mxatvrul 

produqcias uwodeben. 

arsebobs veqtoruli grafikis uamravi programuli 

paketi, romelic Seicavs, moxmarebis TvalsazrisiT 

martiv, magram ganviTarebul da mZlavr 

instrumentul saSualebas. maT ricxvs miekuTvneba 

mravlferiani gradientuli Sevseba, grafikuli 

primitivebi – mravalkuTxedi, varskvlavi spirali da 

sxva formebi, aseve specialuri efeqtebi. 

Tanamedrove programebi agreTve mravalfenianobiT 

xasiaTdeba, garda amisa SesaZlebelia veqtoruli 

gamosaxulebis rastrulSi gardaqmna da Semdeg misi 

damuSaveba, rac gulisxmobs filtrebisa da maskebis 
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gamoyenebas. cxadia es yvelaferi veqtoruli failis 

farglebSi xdeba, da es gacilebiT aadvilebs 

saboloo Sedegis miRebas.  

veqtoruli warmodgena gulisxmobs gamosaxulebis 

elementTa maTematikuri mrudebiT aRweras, maTi 

ferisa da 

Sevsebadobis 

miTiTebiT (gavixsenoT, 

rom wre da wrewiri – 

sxvadasxva figuraa). 

magaliTad, wiTeli 

elifsi TeTr fonze 

aRiwereba sul ori, 

marTkuTxedisa da 

elifsis, maTematikuri 

formuliT, Sesabamisi 

ferebis, zomis da 

adgilmdebareobis 

miTiTebiT. veqtorul 

grafikaSi 

maTematikuri aparati 

gamosaxulebis veqtoriT (wiri da mrudebi) da aseve 

ferisa da mdebareobis amsaxveli parametrebiT 

aRiweras gulisxmobs. magaliTad, foTlis 

gamosaxuleba (sur.1) aRiwereba im wertilebiT, 

romelzec wiri gaivlis, es wiri ki gvaZlevs 

foTlis konturs. foTlis feri mocemulia 

konturisa da am konturis SigniT arsebuli aris 

sur.1. 
veqtoruli grafikis magaliTi 
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feriT.  cxadia aseTi aRwera, rastrTan SedarebiT, 

gacilebiT mcire adgils ikavebs. 

veqtoruli warmodgenis kidev erTi upiratesobaa – 

xarisxiani masStabireba, obieqtis gadideba an 

Semcireba maTematikur formulebSi iwvevs mxolod 

Sesabamisi koeficientebis gazrdas an Semcirebas. 

veqtoruli grafikis elementTa redaqtirebisas 

icvleba im wirisa da mrudis parametrebi, romlebic 

am elementTa formas aRwers. am elementTa 

gadaadgileba, maTi zomis, formis da feris Secvla, 

ar aisaxeba vizualuri warmodgenis xarisxze. 

veqtoruli grafika ar aris damokidebuli 

gadawyvetaze, e.i. SeiZleba gadavceT sxvadasxvagvar 

gamotanis mowyobilobas sxvadasxva gadawyvetiT, da 

amiT xarisxi ar gauaresdeba. garda amisa arsebobs 

mowyobilobaTa garkveuli klasi, romelic 

orientirebulia konkretulad veqtorul monacemTa 

asaxvaze. maT miekuTvnebaT grafoamgebi da zogierTi 

lazeruli proeqtori. 

veqtorul programaSi gacilebiT mosaxerxebelia 

teqstTan muSaoba, geometriuli figurebis Seqmna, 

ufro martivadaa organizebuli ferTan muSaobac. 

kompiuteris simZlavris zrdasTan erTad bevr 

rastrul redaqtors veqtorul grafikasTan 

muSaobis damatebiTi funqcia gauCnda. igive mizeziT, 

veqtorul grafikaSic gaxda SesaZlebeli 

fotorealisturi efeqtebis Seqmna, rogoricaa 

Crdili, gamWvirvaleoba, moculobiTi efeqtebi da 

sxva. 
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or- da samganzomilebiani grafikis martivi 

obieqtebia: rkali, wiri, wrexazi, sfero, kubi, da aS., 

maT primitivebi ewodebaT da isini ufro rTuli 

obieqtis Sesaqmnelad gamoiyeneba. gamosaxuleba, 

veqtorul grafikaSi iqmneba sxvadasxva obieqtebis 

kombinaciiT, magaliTad oTxkuTxedi SeiZleba 

ganvixiloT rogorc oTxi wiris kombinacia, xolo 

obieqti kubi, romelic ufro rTulia: SeiZleba 

ganvixiloT rogorc Tormeti dakavSirebuli wiri, 

an eqvsi dakavSirebuli oTxkuTxedi (sur.2). 

 

 

sur.2. veqtoruli primitivebis gamoyenebis magaliTebi 

 

yvela obieqts atributebi (Tvisebebi) gaaCnia. am 

Tvisebebs miekuTvneba: wiris forma, misi sisqe, feri, 

wiris xasiaTi (uwyveti, wyvetili da a.S.). Caketili 

wiri, damatebiT xasiaTdeba SevsebiT. are, Caketili 

konturis SigniT, SeiZleba SevavsoT feriT an 

teqsturiT. veqtoruli obieqtis aRweris realur 

brZanebebs cxadia ver vxedavT. amis gansazRvra 

dakisrebuli aqvs im kompiuterul programas (mag. 
Corel Draw), romelsac gamosaxulebis Sesaqmnelad 
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virCevT. magaliTad, wrexazis aRwera PostScript enaze 
SesaZlebelia erTi striqoniT: 

Object 2076.19 2548.51 2220.84 2693.16 @E 

rogorc ukve aRvniSneT, am brZanebas momxmarebeli 

ver dainaxavs, mas hqmnis gamoyenebuli programa. am 

magaliTidan Cans, rom wrexazis veqtoruli 

gamosaxuleba, rastrTan SedarebiT, gacilebiT 

nakleb adgils ikavebs mexsierebaSi. 

veqtoruli grafika, obieqtis aRwerisaTvis, 

kompiuterul brZanebebs da maTematikuri 

formulebis kombinacias iyenebs, rac misi sakvanZo 

momentia.  

veqtoruli obieqti mexsierebaSi parametrebis 

nakrebis saxiTaa warmodgenili, miuxedavaT amisa ar 

unda dagvaviwydes, rom ekranze yvela gamosaxuleba 

mainc wertilebiT aisaxeba, im ubralo mizezis gamo, 

rom ekrani asea mowyobili. yoveli obieqtis ekranze 

gamotana ukavSirdeba misi ekranuli gamosaxulebis 

wertilTa kordinatebis gamoTvlas, amitom 

veqtorul grafikas zogjer gamomTvlel grafikasac 

uwodeben. analogiuri gamoTvlebi sruldeba 

obieqtis printerze gatanis drosac. 

veqtoruli grafikis faili SeiZleba rastrul 

gamosaxulebasac Seicavdes, rogorc erT-erTi tipis 

obieqts, radgan rastruli suraTi kompiuterisTvis 

ubralod instruqciaTa nakrebia. Tumca aqve unda 

aRvniSnoT, rom rastris redaqtireba da calkeul 

piqselTa Secvla ver xerxdeba, SesaZlebelia 
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mxolod zomisa da masStabis Secvla an kontrastisa 

da sikaSkaSis regulireba. 

veqtoruli grafikis faili sxvadasxva elements 

Seicavs: veqtorul brZanebaTa nakrebs _ 

gamosaxulebis Sesaqmnelad; informaciul cxrils _ 

naxatis feris Sesaxeb; monacemebs, im Sriftebis 

Sesaxeb, romelic naxatzea gamoyenebuli da sxva. 

zogierTi veqtoruli formati martivia da 

ramodenime aTeul brZanebas Seicavs, sxva formatSi 

ki brZanebaTa ricxvi SesaZloa aTobiT da aTasobiT 

izomebodes. 

sxvadasxva veqtorul formats, sxvadasxva ferTa 

SesaZlebloba aqvs. umartivesi formati, SeiZleba 

saerTod ar Seicavdes informacias feris Sesaxeb, 

da iyenebdes im mowyobilobaTa fers, romelzec 

xdeba maTi gatana. arsebobs ufro rTuli formati, 

romelsac SeuZlia feris Sesaxeb 32-bitiani 

monacemis Senaxva. Tumca, es failis zomaze gavlenas 

ar axdens (rasakvirvelia, Tu failis SigniT ar 

aris rastruli obieqti). Cveulebriv veqtorul 

obieqtSi, rogoricaa wrewiri, kvadrati, da a.S., feri 

ekuTvnis mTlianad mTel obieqts. obieqtis feri 

inaxeba, rogorc misi veqtoruli aRwerilobis 

nawili. 

zogierT veqtorul fails gamosaxulebis rastruli 

eskizis Seqmnac SeuZlia, romelic failSive inaxeba. 

es SeiZleba sasargeblo iyos iseT situaciaSi, roca 

ar gvinda mTeli failis gaxsna da mxolod imis 
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danaxva gvinda ra inaxeba masSi, roca SeuZlebelia 

veqtoruli suraTis danaxva (magaliTad, erTerT 

sagamomcemlo paketSi, ar igzavneba suraTi 

beWdvaze). cxadia, es upiratesoba zrdis mexsierebas, 

radgan rastri didi moculobiT xasiaTdeba. 

samwuxarod, veqtoruli formatis gadacema 

aramomgebiani xdeba maSin, roca gamosaxuleba 

Zalian gadatvirTulia ferTa bevri toniT an bevri 

mcire zomis detaliT. es detalebi, grafikuli 

primitivebis erTobliobas warmoadgens, da yoveli 

maTgani formulas Seesabameba. grafikuli 

primitivebis qveS igulisxmeba grafikuli 

obieqtbebis is minimaluri raodenoba, romelic 

veqtorul suraTs Seadgens – im agurebis msgavsad, 

riTic Sendeba Senoba. amas ki isev mivyavarT failis 

zomis gazrdasTan. 

veqtoruli grafikis upiratesoba: 

o iyenebs gamotanis mowyobilobaTa gadawyvetas da 

yvela mis upiratesobas, rac veqtoruli suraTis, 

xarisxis danakargis gareSe, zomis cvlilebis 

saSualebas iZleva. veqtoruli brZaneba gamotanis 

mowyobilobas ubralod amcnobs, rom saWiroa 

mocemuli zomis obieqtis daxatva da amisaTvis 

imdeni wertili gamoiyenos ramdenic 

SesaZlebelia. rastruli formati ki, 

veqtorulisgan gansxvavebiT, zustad 

gansazRvravs, ramdeni piqseli unda Seiqmnas da 

es raodenoba ar icvleba, mowyobilobis 

gadawyvetis cvlilebasTan erTad. printeris 
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gadawyvetis gazrdis dros amas mivyavarT an 

gamosaxulebis zomis SemcirebasTan, an yoveli 

piqselisTvis wertilebis ufro meti raodenobis 

gamoiyenebasTan. me-3 suraTze naCvenebia wrewiris 

rastruli da veqtoruli gamosaxulebis 

Sedareba. 

 

  

sur.3. wrewiris beWdva, sxvadasxva gadawyvetis mqone 

printerze: 

a – veqtoruli, b – rastruli. 

o suraTis calkeul nawilTa redaqtireba, 

gavlenas ar axdens danarCen nawilebze 

(rastruli gamosaxulebis SemTxvevaSi ki 

mogviwevda yoveli piqselis redaqtireba). 

o veqtoruli gamosaxuleba, romelic rastrul 

obieqts ar Seicavs, kompiuterSi SedarebiT mcire 

adgils ikavebs (10/1000-jer ufro mcires, vidre 

misi rastruli analogi). 

 

 

b 
a 

b 
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7.2. obieqt-orientirebuli midgoma 

veqtoruli grafikis programebi obieqt-

orientirebul midgomazea dafuZnebuli. rac Seexeba 

termins “obieqt-orientirebuli” is ase unda 

gvesmodes _ yvela operacia, romelic momxmarebelis 

mier gamosaxulebis Seqmnisa da damuSavebis 

procesSi sruldeba, tardeba ara mTlianad 

gamosaxulebaze an mis umcires nawilakebze 

(wertilovani gamosaxulebis piqselebze) aramed 

obieqtze – gamosaxulebis Semadgenel semantur 

elementebze. momxmarebels SeuZlia aagos rogorc 

standartuli (wre, mravalkuTxedi, teqsti da sxva.) 

ise Sedgenili obieqti da SemdgomSi ganixilos da 

imoqmedos masze, rogorc erT mTlianze. amgvarad 

gamosaxuleba ierarqiuli struqtura xdeba, romlis 

saTave ilustraciaa, xolo yvelaze qveda elementi 

– standartuli obieqti. 

aseTi midgomisas, obieqtTa yovel standartul 

klass Seesabameba mmarTveli parametrebis, an 

atributebis unikaluri erToblioba. magaliTad, Tu 

vlaparakobT marTkuTxedze, romlis simaRlea 200mm., 

sigane 300mm., Sevsebulia lurji feriT, konturi 

yviTelia, sisqe 3 punqti da centris mdebareobis 

koordinatebic gansazRvrulia, maSin saqme gvaqvs 

obieqtTan, anu garkveuli klasis egzempliarTan, 

romlis mmarTveli parametrebi dafiqsirebulia. 

nebismieri zomisa da formis konturi Zalian 

zustad aisaxeba maTematikuri modelis saSualebiT, 

radgan is wertilebiTa da mrudebiT formirdeba, da 
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ara marTkuTxa piqselebiT Sevsebuli badiT, rogorc 

es rastrul gamosaxulebaSia. aqedan gamomdinareobs 

obieqt-orientirebuli midgomis kidev erTi 

Tavisebureba – obieqtTa yoveli standartuli 

klasisTvis gansazRvrulia standartul operaciaTa 

CamonaTvali. magaliTad, zemoT aRwerili 

marTkuTxedi SeiZleba movabrunoT, SeucvaloT 

masStabi, moumrgvaloT kuTxeebi, gardavqmnaT sxva 

klasis obieqtad – Caketil mrudad. obieqtze 

orientacia muSaobis process TiTqmis SeuzRudav 

moqnilobas aniWebs. 

obieqt-orientirebis koncefciiT agebuli 

programuli paketis logikuri dasrulebaa obieqt-

orientirebuli programirebis enis, VBA-s Semotana. 

am enazea agebuli programuli modulebi, rac 

xSirad gameorebadi moqmedebebis vtomatizebis 

saSualebas iZleva. SesaZlebelia aseve 

specializirebuli grafikuli sistemebis ageba, 

obieqtTa axali klasisa da maTze Sesrulebadi 

operaciebis gansazRvriT. ufro metic, es procesi 

avtomatizebulia. VBA-ze Seqmnil programul 

modulSi moqmedebaTa Tanmimdevrobis gardaqmna da 

maTi avtomaturad Cawerac SesaZlebelia. 

gamosaxulebis erTxel ukve agebuli fragmenti, 

SeiZleba sxva namuSevarSic gamoviyenoT, radgan es 

fragmenti specialur biblioTekaSi inaxeba. 

SesaZlebelia aseve gamosaxulebis Seucvlelad, 

samuSaos xasiaTis Sevcvlac. magaliTad, reklamuri 

posteri rom gadavaqcioT yavis Wiqaze, an sawer 
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kalamze nawebad, an animaciur gamosaxulebad web-
isTvis, saWiroa mcire damatebiTi samuSaos 

Sesruleba. 

veqtorul programaTa (magaliTad, CorelDRAW) 
aRniSnuli Tavisebureba amartivebs da 

struqturirebuls xdis maT Seswavlasac. kerZod, 

Tu gvecodineba ramodenime obieqtis atributi da 

masze Sesrulebadi operacia, muSaobis dawyeba 

praqtikulad SesaZlebelia.  

7.3. fraqtaluri grafikis cneba 

fraqtaluri grafikis programuli saSualebebi 

gamosaxulebaTa avtomaturi generaciisTvisaa 

gankuTvnili da maTematikuri gamoTvlebis gziT 

miiReba. amitom, fraqtaluri mxatvruli kompoziciis 

Seqmna dakavSirebulia programirebasTan da ara 

xatvasTan an gaformebasTan. fraqtalur grafikas 

iSviaTad iyeneben beWduri an eleqtronuli 

dokumentebis Sesaqmnelad, magram xSirad iyeneben 

gasarTob programebSi. 

fraqtaluri grafika, veqtorulis msgavsad – 

gamoTvliTia, magram misgan gansxvavebiT, aranair 

obieqts ar inaxavs kompiuteris mexsierebaSi. 

gamosaxuleba aigeba gantolebis (an gantolebaTa 

sistemiT) mixedviT, amitom formulebis garda 

arafris Senaxva ar aris saWiro. gantolebaSi 

koeficientTa SecvliT, sruliad gansxvavebuli 

suraTebis miReba SeiZleba. 
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1. umartivesi fraqtaluri obieqtia – fraqtaluri 

samkuTxedi. aageT Cveulebrivi tolgverda 

samkuTxedi a gverdiT. dayaviT yoveli gverdi sam 

monakveTad. gverdis Sua monakveTze aageT 

tolgverda samkuTxedi, romlis gverdi sawyisi 

samkuTxedis gverdis mesamedia _ a/3. danarCen 

monakveTebze aageT tolgverda samkuTxedebi, 

romelTa gverdebi a/9 –is tolia. miRebul 

samkuTxedebze gaimeoreT analogiuri operaciebi. 

male Tqven dainaxavT, rom Semdegi Taobis 

samkuTxedebi, memkvidreobiT iReben ufrosi 

Taobis struqturis Tvisebebs. ase ibadeba 

fraqtaluri figura. 

 
sur.4. fraqtalur figuraTa magaliTebi. 

2. memkvidreobis procesi SeiZleba usasrulod 

gagrZeldes. aseTi usasrulo fraqtaluri 

obieqtis lupiT an mikroskopiT ganxilvisas, 

masSi vipoviT sul axal-axal detalebs, 

romlebic sawyisi struqturis Tvisebebs 

imeorebs. 

3. fraqtalur TvisebaTa matarebelia, cocxali da 

ara cocxali bunebis bevri obieqti. magaliTad, 
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Cveulebrivi fifqi, misi mravaljeradi gadideba 

dagvarwmunebs mis fraqtalur bunebaSi. 

fraqtaluri algoriTmebi Cadebulia 

kristalebisa da mcenareebis zrdaSic. SexedeT 

mcenare gvimris totebs, da dainaxavT, rom 

yoveli Svilobili toti imeorebs ufro maRali 

donis totis Tvisebebs. 

4. xis calkeul totSi, wminda maTematikuri 

meTodebiT, SeiZleba Tvalyuri vadevnoT mTeli 

xis Tvisebebs. xolo Tu tots wyalSi CavdebT, is 

male fesvebs gamoitans da garkveuli drois 

Semdeg srulfasovan xed gadaiqceva.  

5. fraqtaluri grafikis am niWs, xSirad iyeneben 

cocxali bunebis maTematikuri modelirebisas, 

kerZod, gansakuTrebuli ilustraciebis 

avtomaturi generaciisTvis. 

7.4. grafikuli enebi. 

kompiuterul grafikaSi nebismieri grafikuli 

operacia, faqtiurad calkeul piqselTan muSaobas 

gulisxmobs, Tundac mocemuli feris wertili 

davsvaT an mocemuli wertilis feri ganvsazRvroT. 

biblioTekebis umravlesoba ki, ufro rTul 

obieqtebTan urTierTobs, radgan calkeul 

piqselebTan muSaoba programistisaTvis Zalian 

rTuli da araefeqturia. 

aseT obieqtebs Soris, romelic piqselTa 

erTobliobas warmoadgens, SeiZleba gamovyoT 

Semdegi ZiriTadi jgufebi: 
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o wrfivi gamosaxuleba (wirTa rastruli saxe); 

o mTliani (uwyveti) obieqti (organzomilebiani 

aris rastruli saxe); 

o Srifti; 

o gamosaxuleba (piqselTa marTkuTxa matrica). 

rogorc wesi, yovel kompilators aqvs sakuTari 

grafikuli biblioTeka, romelic grafikuli 

obieqtebis ZiriTad jgufebTan muSaobs. 

magaliTad, grafikuli brZanebebi aqvT Basic, Borland 
C++, Pascal enebs. Lisp programirebis ena AutoCAD-is 
bazaze agebul sistemaTa programirebaSia 

gamoyenebuli. sakmaod sainteresoa PostScript enac, 

romelic aRwers gverdebs.  

PostScript iqmneboda, rogorc martivi standartuli 

ena. misi daniSnulebaa teqstis, suraTis da martivi 

gamosaxulebis beWdviT furcelze aRwera. aman 

Taviseburi daRi daasva PostScript-Si gamoyenebul 

konstruqciebs. ena Seicavs 250-mde operators, rac 

erTi da igive moqmedebis sxvadasxva gziT 

davaprogramebis saSualebas iZleva. meores mxriv 

iTvleboda, rom PostScript-is programebi didi ar unda 
yofiliyo, amitom am enaSi struqturirebis 

saSualebebi arc Tu ise ganviTarebulia. PostScript 
enis measmedi grafikas eZRvneba, danarCeni ki 

programirebis Cveulebrivi proceduruli enaa, 

romelic bevri sxva enis elements Seicavs. Zalian 

mniSvnelovania, rom furclebis aRwera PostScript-Si 
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ar aris damokidebuli periferiul mowyobilobebze. 

rogorc wesi programebi PostScript-ze danarTebiT 

generirdeba, magaliTad teqsturi procesorebiT, 

sagamomcemlo sistemis programebiT, kerZoT 

CorelDraw. 

PostScript enis Seqmnisa da ganviTarebis erT-erTi 

mizezi teqstisa da gamosaxulebis rastrul gare 

mowyobilobebze (matriculi, Wavluri da lazeruli 

printerebi da aseve monitorebi) gamotanis 

aucileblobaa. rogorc ukve viciT, am 

mowyobilobebze gamosaxuleba piqselTa 

masivebisagan iwyoba _ es maTi ZiriTadi Tvisebaa. 

yovel piqsels am masivSi Tavisi misamarTi, 

striqonisa da kolonis nomeri, da aseve feri aqvs. 

PostScript mowyobilobas (printeri, monitori), PostScript 
enis interpretatori gaaCnia, romelic 

kompiuteridan furclis aRwerilobis teqstur 

fails Rebulobs, romelsac Semdeg rastrul 

formaSi gardaqmnis da printerze an ekranze 

gamoitans. aRwerilobis gardaqmnisas 

interpretatori sxvadasxva moqmedebas asrulebs, 

rac mowyobilobis tipzea damokidebuli. magaliTad, 

Tu SavTeTr sabeWd mowyobilobaze naxevartoniani 

gamosaxuleba unda gamovitanoT, maSin PostScript 
interpretatori am mowyobilobis naxevartonian 

areebs zonebad dayofs. es zonebi ki nacrisferis 

gansazRvrul doneebs Seesabameba, amis mixedviT 

xdeba am zonebSi Savi wertilebis simkvrivis 
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gansazRvra. svadasxva simkvrivis Savi feris 

wertilebi ki naxevartonebis iluzias qmnis. 

sxvadasxva mizezidan gamomdinare, gacilebiT 

momgebiania furclis aRweris, da ara misi 

rastruli warmodgenis anu piqselebis mTeli 

masivis gadacema. pirveli – furclis aRwera, bevrad 

ufro kompaqturia, vidre kargad daarqivebuli 

gamosaxuleba. meore – beWduri furclis momzadeba 

sakmao dros iTxovs, aRweris gadacemis SemTxvevaSi, 

beWdvisTvis mzadeba printers an displeis 

procesors daekisreba, am dros ki kompiuteris 

procesori Tavisufldeba da SeuZlia muSaobis 

gagrZeleba, cxadia amiT misi mwarmoeblobac 

gaizrdeba. da bolos yvelaze mniSvnelovani 

upiratesoba – aRwera ar aris damokidebuli gare 

mowyobilobis tipze. 

PostScript enaSi Setanilia mimdinare furclis cneba, 

rac furclis aRweris damoukideblobas 

uzrunvelyofs. mimdinare furceli “idealuri” 

furcelia mexsierebaSi, romelzec PostScript-i xatavs. 
is ar aris damokidebuli im konkretuli printeris 

fizikur maxasiaTeblebze, romelzec is daibeWdeba. 

programis muSaobis dawyebisas es furceli sufTaa, 

roca mimdinare furceli mTlianad aRiwereba, is 

igzavneba printerze da ibeWdeba iseTi xarisxiT, ra 

SesaZleblobebic konkretul printers gaaCnia. 

mimdinare gza (current path) es aris erTmaneTTan 

dakavSirebuli calkeuli wertilebis, wirebis, 
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mrudebis nakrebi, romelic figurebs da maT 

mdebareobas aRwers. mimdinare gza aranair 

SezRudvebs ar eqvemdebareba. magaliTad, SeuZlia 

Tavis Tavis gadakveTa da a.S. mimdinare furcelze 

mimdinare gzis elementebi poziciiTaa mocemuli. 

CamonaWrebis mimdinare gza (Current clipping path) es im 
aris sazRvrebia, romelSic SeiZleba gamosaxuleba 

iyos daxatuli. 

koordinatTa sistema. elementis pozicia furcelze 

aRiwereba wyvili koordinatiT х,у. gamotanis yovel 

mowyobilobas Tavisi koordinatTa sistema aqvs, 

romlis saSualebiTac xdeba furcilze wertilis 

damisamarTeba. am sistemas mowyobilobis sivrce 
(device space) ewodeba, romelic yvela 

mowyobilobisTvis gansxvavebulia. ar arsebobs 

erTgvaroba koordinatTa saTavis mdebareobisa da 

aseve vertikalur da horizontalur RerZebze 

masStabirebaSi. 

mimdinare PostScript  furcelze, pozicia momxmareblis 

koordinatTa sistemaSi (an momxmareblis sivrceSi) 

aRiwereba, romelic ar aris damokidebuli 

mowyobilobis sivrceze. PostScript _ programaSi 

mimdinare furclis beWdvis win, koordinatebi 

momxmareblis sivrcidan avtomaturad gardaiqmneba 

mowyobilobis sivrceSi. amgvarad, momxmareblis 

sivrce iseT koordinatTa sistemas warmoadgens, 

romlis SigniTac furceli konkretuli beWdvis 

mowyobilobisgan damoukidebladaa aRwerili.       
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momxmareblis sivrce SeiZleba sami xerxiT 

Seicvalos: 

1. koordinatTa sistemis saTave SeiZleba 

gadavitanoT momxmareblis sivrcis nebismier 

wertilSi; 

2. RerZebi SeiZleba Semobrundes nebismieri 

mimarTulebiT; 

3. masStabi nebismierad SeiZleba vcvaloT, 

yoveli RerZis mimarT, e.i. SesaZlebelia 

nebismieri wrfivi gardaqmnis Sesruleba 

momxmareblis sivrcidan mowyobilobis 

sivrceSi. 

simboloTa nakrebi. yvela saxis frCxili (mrgvali, 

kvadratuli, figuruli, kuTxovani) da procentis 

niSani, PostScript-saTvis specialuri niSania. ASCII 
kodis qvesimravlis yvela danarCeni simbolo 

SezRudvis gareSe gamoiyeneba programaSi da 

regularuli simbolo ewodeba. 

steki. monacemTa damuSavebisaTvis PostScript-s 
mexsierebis nawili aqvs darezervebuli, romelsac 

steki ewodeba. stekSi Tavsdeba monacemebi da iqidan 

Sebrunebuli mimdevrobiT amodis e.i. pirvelad 

iSleba bolos Cawerili ricxvi. momsaxurebis aseT 

formas LIFO ewodeba. sinamdvileSi PostScript operirebs 
oTxi sxvadasxva stekiT: operandebis, leqsikonis, 

Sesrulebis da grafikis mdgomareobis. 
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operandebis steki Seicavs PostScript-is obieqtebs da 
maTze Catarebuli moqmedebis Sedegebs. 

PostScript-is operatori operandebs mxolod stekidan 

Rebulobs. monacemebze operaciis Catarebisas 

moiTxoveba, rom maTi operandebi Tavdapirvelad 

stekSi moTavsdes. programirebis aseT stils, roca 

operandebi operatorze (maTze Casatarebel 

operaciebze) win aris mocemuli, winaswar 

fiqsirebuli notacia ewodeba. magaliTad, ori 

ricxvis (4 da 5) Sekrebis operacia PostScript-Si ase 
gamoiyureba _  4 5 add. 

monacemTa tipebi. programirebis rogorc sxva 

gavrcelebul enebSi, PostScript-Sic sxvadasxva tipis 

monacemebi ganixileba: integer, real, boolean, masivebi da 
striqonebi. ganisazRvreba agreTve mark (niSnuli, 

Wde) tipis obieqtebi da dictionary (leqsikoni). 

PostScript-Si monacemTa elementebs (ricxvebs, masivebs, 

striqonebs, simboloebs) obieqti ewodeba. obieqtze 

SeiZleba sxvadasxva moqmedeba Sesruldes, magram Tu 

sxva enaSi obieqti cvladebSi Tavsdeba da cvladis 

saxelis miTiTebiT misamarTdeba, stekis meqanizmis 

gamoyenebiT, PostScript pirdapir monacemebTan muSaobs. 

magaliTad, Tu gvaqvs striqoni -8 10.4 +77..., maSin 

interpretatori marcxnidan marjvniv amokiTxviT 

Semdeg moqmedebebs asrulebs: 

1. stekSi Seitans ricxvs_8-s; gadaadgilebs 

mimmarTvels Semdeg Tavisufal poziciaze. 
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2. stekSi Seitans ricxvs 10.4-s; gadaadgilebs 

mimmarTvels Semdeg Tavisufal poziciaze da a.S.  

operaciis Sesrulebisas Tavdapirvelad iyenebs 

bolos Setanil ricxvs 77-s, radgan is stekis 

saTaveSia. danarCen ricxvebs ki iyenebs stekis 

principiT.  

PostScript programaSi probeli, tabulaciisa da axali 

striqonis simbolo obieqtTa damyofs warmoadgens, 

zogierTi sxva simboloc, rogoricaa mrgvali da 

oTxkuTxedi frCxili, zogjer SeiZleba aseve 

damyofs warmoadgendes. 

PostScript-Si operatori sityvaa, romelic 

interpretators aiZulebs Seasrulos esa Tu is 

moqmedeba. programirebis sxva enebSi es brZanebisa 

da proceduris eqvivalentia. roca interpretatori 
PostScript programaSi sityvas aRmoaCens, cdilobs 

gaarkvios, arsebobs Tu ara misi Sesatyvisi 

operatoris saxeli leqsikonSi, Tu es sityva 

leqsikonSi moiZebna, MmaSin sruldeba yvela masTan 

dakavSirebuli moqmedeba da gadadis failSi 

arsebul Semdeg sityvaze. 

add da sub operatori. es operatorebi amowmeben steks, 
aris Tu ara iq maTi operandebi. operatori Slis 

maT stekidan da maT magivrad Sesrulebuli 

moqmedebis Sedegs aTavsebs. magaliTad, operatori 

add (Sekreba), stekidan Slis or zeda cifrs da 

tovebs stekSi maT jams. analogiurad muSaobs 
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operatori sub, romelic iTvlis sxvaobas stekis 

zeda cifrsa da mis momdevnos Soris. 

sxva ariTmetikuli operatorebi: 

div gayofa. meore ricxvi iyofa stekis saTaveSi 

arsebul cifrze. 

13 8 div ==> 1.625 

idiv mTelricxva gayofa 

25 3 idiv ==> 8  

mod meore ricxvi iyofa stekis saTaveSi arsebul 

cifrze, gayofis naSTis damaxsovrebiT. 

7 12 mod ==> 5 

mod da idiv operatorTa operandebi, mTeli ricxvebi 

unda iyos. 

mul amravlebs stekis saTaveSi myof or ricxvs da 

maT magivrad aTavsebs namravls. 

8 9 mul ==> 72 

neg cvlis stekis saTaveSi moTavsebuli ricxvis 

niSans.  

-37 neg ==> 37 

ariTmetikuli gamosaxulebebis Cawera. 

gamosaxuleba 5+(8:2) PostScript enaze, SeiZleba 

warmovidginoT ramodenime xerxiT: 

82 div 5 add an 5 8 2 div add 
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gamosaxuleba 9-(4*7), romelic SedarebiT rTuli 

SemTxvevaa, SeiZleba CavweroT minimum ori xerxiT: 

9 4 7 mul sub     an     4 7 mul 9 exch sub 
meore variantSi, gamoyenebulia axali operatori 
exch. es operatori stekis saTaveSi moTavsebul or 

zeda cifrs adgilebs ucvlis. exch operatoris 

gamoyenebis aucilebloba, gamowveulia sub 
gamoklebis operatoris moqmedebis wesiT, is 

saTaveSi moTavsebul ricxvs aklebs mis momdevno 

ricxvs, rasac exch operatoris gareSe moqmedebaTa 

araswor TanmimdevrobasTan mivyavarT. 

moqmedebebi stekze. 

operatorTa jgufi, romlis erT-erTi 

warmomadgenelia exch stekSi umatebs, aklebs da 

cvlis elemntTa Tanmimdevrobas. 

clear а1 а2 clear 

stekis gawmendis operatoria da stekis yvela 

elements Slis 11 6 17 clear ==> - 

count a1...an count ==> a1...an n 

iTvlis stekSi elementTa raodenobas  

dup a1 dup ==> a1 a1 

stekis zeda elementis dublirebas axdens 

8 dup ==> 8 8 

pop a1 pop 

es operatori Slis stekis zeda elements 
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31 4 pop ==> 31 

roll  

asrulebs stekis elementTa brunvas. stekidan is 

iRebs or ricxvs. zeda gviCvenebs Tu ramdenjer da 

ra mimarTulebiT unda mobrundes stekis elementi, 

xolo meore – ramdeni elementi unda movabrunoT.  

7 8 9 3 1 roll ==> 9 7 8 
7 8 9 3 - 1 roll ==> 8 9 7 

copy a1...an n copy ==> a1...an a1...an 

es operatori stekis zeda n elementis kopirebas 

axdens. 

PostScript enis grafikuli nawili. 

PostScript ena, ZiriTadad grafikuli gamosaxulebis 

misaRebad damuSavda, amitom operatorTa didi 

raodenoba grafikas emsaxureba. PostScript–Si xatva 

idealur zedapirze, anu mimdinare furcelze, gzis 

konstruirebiT iwyeba. gza _ wrfisa da mrudebis 

nakrebia, romelic an Sesavseb ares gansazRvravs, an 

im traeqtorias, romelic mimdinare furcelze unda 

daixatos. gzis konstruirebisas aucilebelad unda 

ganisazaRvros masze Casatarebeli moqmedebebi: 

SegviZlia davxatoT mocemuli sisqis wiri an 

SevavsoT igi, raTa SevqmnaT uwyveti gamosaxuleba. 

mimdinare furclis Sevsebis Semdeg, SegviZlia ukve 

misi fizikur furcelze dabeWdva. magaliTad, 

davxatoT vertikaluri wiri, romlis sigrZea 5 

duimi. es Sesruldeba Semdegi programiT: 
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newpath 
144 72 moveto 
144 432 lineto 
stroke 
showpage 

operatori newpath kiTxulobs mimdinare furcels da 

acxadebs, rom daiwyo axali furclis xatva. gzis 

konstruireba iwyeba warmosaxviTi kalmis mocemul 

wertilSi gadataniT. es kalami gadaadgilebisas, 

furcelze kvals ar tovebs. kalmis mdgomareoba 

yoveli konkretuli momentisaTvis ganimarteba, 

rogorc mimdinare wertils mimdinare gza. 

operator moveto-s kalami gadaaqvs wertilSi, 

romlis koordinatebic misi operandebiTaa 

mocemuli. stekidan is or ricxvs iRebs da 

ganixilavs maT, rogorc mimdinare wertilis х da у 
koordinats. koordinatTa sistemis saTave PostScript-
Si, furclis marcxena qveda kuTxeSi mdebareobs. х 
koordinati izrdeba marjvniv moZraobisas, xolo у 
ki _ zemoT moZraobisas. am sistemaSi, sigrZis 

erTeuli 1/72 duimis tolia. amgvarad, operatori 

moveto mimdinare wertils, ori duimiT marjvniv 

(144/72) da erTi duimiT zemoT (72/72) gadaadgilebs. 

operatori lineto segments umatebs mimdinare gzas, anu 
avlebs wirs mimdinare wertilsa da im wertils 

Soris, romlis koordinatebic operandebiTaa 

mocemuli. konkretuli magaliTisTvis, es ricxvebia 

144 da 432. wertili, romelic lineto-s operandia, 
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mimdinare wertili xdeba. sinamdvileSi, lineto arafers 
ar xatavs mimdinare furcelze. is ubralod wiris 

segments umatebs mimdinare gzas. mogvianebiT, am 

wiris daxazva SesaZlebelia, magram es avtomaturad 

ar xdeba. 

operatori stroke uzrunvelyofs konstruirebuli 

gzis xatvas mimdinare furcelze. Sesabamisad es gza 

xilvadi xdeba. 

da bolos, operatori showpage beWdavs mimdinare 

furcels (agzavnis beWdvaze). 

amgvarad, SeiZleba gamovyoT agebis sami etapi: 

1. gzis konstruireba (newpath, moveto, lineto); 

2. mimdinare furcelze misi gadatana (stroke); 

3. mimdinare furclis gamotana (showpage). 

PostScript-Si, iseve rogorc sxva enebSi, gadaadgileba 

mimdinare wertilis mimarT, SeiZleba iyos mocemuli 

ara absolutur koordinatebSi, aramed nazrdebSi. 

amas emsaxureba operatori rmoveto da rlineto. zemoT 

ganxiluli magaliTi, SeiZleba ase CavweroT: 

newpath 
144 72 rmoveto 
0 360 rlineto 
stroke 
showpage 
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ganvixiloT programa, romelic daxatavs kvadrats, 

misi gverdebi erTi duimis tolia, xolo centri 

furclis centrSia moTavsebuli: 

newpath 
200 300 moveto 
0 72 rlineto 
0 -72 rlineto 
-72 0 rlineto 
5 setlinewidth 
stroke showpage 

nazrdis gamoyeneba saSualebas gvaZlevs kvadrati 

furclis nebismier adgilas movaTavsoT, da 

amisTvis mxolod erTi striqonis Sesworeba gviwevs. 

am programaSi erTi axali operatoria _ setlinewidth, 
romelis saSualebiTac vadgenT wiris siganes. 

zemoT moyvanil magaliTSi is 5/72 duimis tolia. 

aRniSnuli operatori, mimdinare furcelze 

moTavsebul yvela xazze moqmedebs, manamde, sanam 

meore setlinewidth operatori ar Sexvdeba. 

kvadratis marcxena qveda kuTxeSi amonaCiCqni Cndeba, 

radgan wirs SesamCnevi sisqe aqvs. am movlenis 

Tavidan asacileblad saWiroa axli operatoris 

gamoyeneba _ closepath. moxazuli aris Sevsebas fill 
operatori emsaxureba, romelic kvadratSi Sav 

melans asxavs. 

newpath 
200 300 moveto 
0 72 rlineto 
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72 0 rlineto 
0 -72 rlineto 
сlosepath 
fill 
showpage 

miaqcieT yuradReba, rom mimdinare furcelze 

wrfeebis datanis (stroke) operatoris magivrad, 

amjerad, fill operators viZaxebT, romelic moxazul 

ares raime feriT Seavsebs. fill operatori mimdinare 
traeqtorias wmindavs da amitom mimdinare wertili 

ganusazRvreli xdeba. figuris Sevsebisas, ruxi 

feris done setgray operatoris argumentiTaa 

mocemuli, es ki ricxvia, romelic 0-dan (Savi) 1-mde 

(TeTri) icvleba. 

newpath 
200 300 moveto 
0 72 rlineto 
72 0 rlineto 
0 -72 rlineto 
.6 setgray 
fill 
showpage 

ruxis mocemuli done manamde moqmedebs, sanam ar 

gamoCndeba Semdegi setgray operatori. Tu setgray ar 

aris mocemuli, maSin are “TavisTavad” ivseba Savi 

feriT.    

yoveli tipis printers naxevartonebis agebis 

sakuTari xerxi aqvs, amitom erTi da igive PostScript –



 32

furclis sxvadasxva printerze naxevartonebSi 

gamotanisas, isini erTmaneTs SeiZleba ar daemTxves. 

urTierT gadamkveTi areebis xatvisas, maTi 

gadakveTis feri, mimdinare furcelze bolos 

dadebuli feriT ganisazRvreba. 

PostScript enaSi ferTa ori modeli, HSB (toni _ 

gajerebuloba _ simkveTre) da RGB (wiTeli _ mwvane 

_ cisferi) aRiqmeba. TviToeul modelSi feri sami 

ricxviTi parametriT iqmneba. SedarebiT martiv 

model RGB-Si, feri sami ZiriTadi feris wiTlis, 

mwvanis da cisfris intensivobaTa SexamebiT moicema. 

rogorc ukve viciT, ferTa intensivoba mocemulia 

ricxvebiT, 0-dan 1-mde diapazonSi, sadac 0-feris ar 

arsebobaa, xolo 1 ki misi maqsimaluri intensivoba. 

model HSB-Si toni sakuTriv feriT moicema. is 

ganisazRvreba misi mdebareobiT ferTa wreze: 0 _ 

sufTa wiTeli, 120 _ -mwvane, 240 _ lurji. danarCeni 

ferebi miiReba or mezobel ferTa SereviT. 

magaliTad, 60 _ yviTeli, 180 _ cisferi, 300 _ 

iasamnisferi. gajerebuloba – mocemuli feris 

tonis gajerebulobaa: 0 - Seesabameba feris ar 

arsebobas, 1 – mis maqsimalur gajerebas. simkveTre _ 

feris saerTo intensivobaa (TeTri feris 

Semcveloba mocemul ferSi): 0 – Seesabameba Sav 

fers, xolo 1 – TeTrs (maqsimalur intensivobas). 

feri, modelebis Sesabamisi operatorebiT setrgbcolor 
da sethsbcolor-iTaa mocemuli. 
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SriftebTan muSaoba. 

PostScript enis popularoba, aseve teqstis beWdvaze 

gamotanis SesaZleblobiTaa gamowveuli. teqsturi 

monacemebi PostScript-Si, string (striqoni) tipis obieqtis 
saxiTaa warmodgenili. striqoni SeiZleba Seicavdes 

mrgval frCxilebSi moTavsebul simboloTa 

nebismier Tanmimdevrobas. striqoni stekSi SeiZleba 

moTavsdes, rogorc cvladi an daibeWdos. striqonis 

mimdinare furcelze ganTavsebamde, PostScript _ 

interpretators aucileblad unda miuTiTod 

Sriftis garnituri da zoma, rac man beWdvisas unda 

gamoiyenos. 

Srifti, simboloTa nakrebia, romelsac erTiani 

dizaini aqvs. konkretuli Sriftis dizains, 

garnituri ewodeba. garniturTa nakrebs, romelic 

damuSavebulia erToblivi gamoyenebisaTvis, 

garniturTa ojaxi ewodeba. SedarebiT popularuli 

garniturebia: Times New Roman, Arial,  Courier, Journal da 
sxva. konkretuli PostScript-Srifti garniturTa 

ojaxis zogierTi moxazulobis realizaciaa. 

PostScript-Sriftebi veqtorul klass miekuTvneba, da 

Sesabamisad, masStabirebadi Sriftebia. veqtoruli 

Sriftebis aRweris arsebuli meTodebi, Sriftis 

zomebis avtomaturad cvlis saSualebas iZleva, misi 

moxazulobis minimaluri damaxinjebiT. 

Sriftis mocemisaTvis unda Sesruldes Semdegi 

moqmedebebi: 
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- vipovoT Sriftis aRwera Sriftebis leqsikonSi. 

es aRwera, yoveli calkeuli simbolos konturis 

agebis saSualebas mogvcems; 

- SevasruloT Sriftis masStabireba saWiro 

zomamde. misi zoma moicema teqstis striqonebs 

Soris im aucilebeli minimaluri manZiliT 

vertikalze, romelic striqonebis erTmaneTze 

zeddebas agvacilebs. magaliTad, Sriftis 

simaRle xSirad 12 punqtis (gavixsenoT, rom 1 

punqti _ 1/72 duims) tolia; 

- davayenoT masStabirebuli Srifti, rogorc 

mimdinare Srifti, riTic SemdgomSi daibeWdeba 

teqsti. 

vnaxoT rogor muSaobs es yvelaferi, amisaTvis 
Helvetica SriftiT, davbeWdoT sityva PC Week,  romlis 

zoma 14 punqtia.  

/Helvetica findfont 
14 scalefont 
setfont 
100 150 moveto 
(PC Week) show 
showpage 

am fragmentSi gamoyenebulia ramodenime axali 

operatori. pirveli striqonis Sesrulebisas stekSi 

Tavsdeba literali (aso) Sriftis dasaxelebiT, amis 

Semdeg findfont operatoris gamoZaxeba xdeba. es 

operatori am saxelis Srifts eZebs leqsikonSi, 

romlis saxelicaa FontDictionary, da am Sriftis 
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Sesabamis leqsikons aTavsebs stekSi. mocemuli 

leqsikoni Seicavs aRniSnuli Sriftis simboloTa 

aRweras, rmolis zomac erTi punqtis tolia. saWiro 

zoma ki dgindeba scalefont operatoris saSualebiT, 

romelic am ricxvs da Sriftis leqsikons stekidan 

iRebs da ukan stekSi ukve abrunebs saWiro zomad 

modificirebul Sriftis leqsikons. setfont 
operators, Sriftis leqsikoni stekidan mimdinare 

SriftSi gadayavs, romelic ukve teqstis beWdvisas 

iqneba gamoyenebuli. 

PostScript-Si grafikasa da teqsts Soris gansxvaveba 

ar aris. teqstis simbolo ganixileba rogorc erT-

erTi grafikuli obieqti, romelic mimdinare 

furcelzea ganTavsebuli. amitom furcelze 

teqstisa da grafikis ganTavseba raime specialur 

moqmedebebs ar moiTxovs. 

PostScript-programa, SeiZleba Word-is dokumentSi iyos 
“CaSenebuli”. saqme imaSia, rom Word-s failTa 

sakuTari formati aqvs, xolo PostScript _ programa 
ki Cveulebrivi ASCII-teqstia. amitom am miznisaTvis 
print-is vels iyeneben. gavixsenoT, rom Word-Si vels 

uwodeben redaqtoris specialur brZanebebs, 

romlebic figurul frCxilebSia moTavsebuli. print 
veli gankuTvnilia simboloTa printerze 

gamosatanad (magaliTad, printeris pirdapiri 

marTvis brZanebebi, brZanebebi PCL enaze da 

rasakvirvelia PostSript–programebi). velis formatia: 

{print \ p Size "teqsti"}  
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gasaRebi \p - gviCvenebs, rom velSi “teqsti”, PostSript 
_programa Caiwereba. PostScript-is operatorebs, 

romlebic am velSia mocemuli, SeuZliaT mxolod 

xatvis fanjaraSi muSaoba da ganisazRvrebian Size 
atributiT, romlis mniSvnelobebic pirvel 

cxrilSia mocemuli. 

cxrili 1. 

Size atributis SesaZlo mniSvnelobebi 

argumenti mniSvnelobebi 

page naxati mTel mimdinare furcelze  

para 
im abzacis farglebSi (simaRle 

aranakleb duimisa), romelic print vels 

Seicavs 

pic 
naxati ganTavsdeba velis Semdeg da im 

abzacis bolomde, romelic am vels 

Seicavs  

row naxati cxrilis mimdinare striqonSi 

cell naxati cxrilis mimdinare elementSi 

zemoT ganxiluli operatorebi PostScript-Si 
arsebuli operatorebis mxolod umniSvnelo nawils 

Seadgens, Tumca es savsebiT sakmarisia am enis 

TvalsaCino demonstraciisaTvis, kerZod grafikuli 

gamosaxulebisa da teqstis erToblivi agebisas. 
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8. kompiuteruli grafikis maTematikuri 

safuZvlebi  

rogorc ukve avRniSneT, veqtorul grafikas 

safuZvlad udevs geometriul figuraTa Tvisebebis 

maTematikuri warmodgena. maTematikuri aparatis 

specifika, mis praqtikul mimarTulobaSi 

mdgomareobs. kompiuteruli grafikis maTematikuri 

meTodebi, mxedvelobisaTvis TvalsaCino Sedegebis 

miRebas uzrunvelyofs. Tumca gamoyenebiTi 

maTematikuri meTodebis gamoyeneba, Teoriuli 

safuZvlebis codnisgan ar gvanTavisuflebs. 

igulisxmeba analizuri geometriis Teoriis 

elementebi, or- da samganzomilebian sivrceSi. 

zogierTi praqtikuli amocanis amoxsnis 

aucileblobidan gamomdinare, xorcieldeba 

Teoriuli konstruqciebis etapobrivi ageba. aseTi 

erTgvari araformaluri midgoma saSualebas iZleva 

ganvixiloT analizuri geometria ara ubralod 

rogorc wrfivi algebris nawili, aramed rogorc im 

praqtikul geometriul amocanaTa amoxsnis mZlavri 

meTodologia, romelic kompiuterul grafikaSi 

gvxvdeba.   

8.1. analizuri geometriis elementebi 

veqtoruli grafikis umartivesi obieqtia wiri da 

wertili. 

wertili sibrtyeze mocemulia ori ricxviT (х, у), 
romelic gansazRvravs mis mdebareobas koordinatTa 

saTavis mimarT. 
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cnobilia rom, wrfis ganisazRvrisaTvis sakmarisia 

ori parametri. Cveulebriv wrfis grafiki aRiwereba 

gantolebiT y=kx+b. Tu cnobilia k da b, mocemul 

koordinatTa sistemaSi yovelTvis SeiZleba 

davxazoT usasrulo wrfe. 

wrfis monakveTis gansazRvrisTvis unda vicodeT 

oTxi parametri, koordinatebi (х1, у1) da (х2, у2) _ 
monakveTis daswyisi da dasasruli. 

meore rigis mrudebs miekuTvnebaT parabola, 

hiperbola, elifsi, wrexazi da sxva wirebi, 

romelTa gantoleba ar Seicavs meore rigze ufro 

maRal xarisxs. wrfe _ meore rigis mrudebis kerZo 

SemTxvevaa. am rigis mrudebi imiT gamoirCeva, rom 

ara ara aqvT gadaRunvis wertili. meore rigis 

mrudis zogadi formula ase gamoiyureba: 

x2+a1y2+a2xy+a3x+a4y+a5=0 . 

rogorc Cans, xuTi parametri savsebiT sakmarisia 

meore rigis usasrulo mrudis aRwerisTvis. meore 

rigis mrudis monakveTis aRwerisaTvis ki saWiro 

iqneba ori parametriT meti. 

mesame rigis mrudebi SedarebiT ufro rTuli 

mrudebia, maTi ganmasxvavebeli Tviseba imaSi 

mdgomareobs, rom maT SeiZleba qondeT gadaRunvis 

wertili. у=х3 funqciis grafiks gadaRunvis wertili 

kooordinatTa saTaveSi aqvs. mesame rigis mrudebi 

kargad Seesabamebian im wirebs, romelsac Cven 

bunebaSi vxvdebiT, magaliTad adamianis sxeulis 

wirTa Runva, amitom veqtoruli grafikis ZiriTadi 
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obieqti swored aseTi wiria. meore rigis yvela 

mrudi, mesame rigis mrudis kerZo SemTxvevaa. 

mesame rigis mrudis gantoleba zogadad, ase 

Caiwereba: 

x3+a1y3+ a2x2y+a3xy2+a4x2+a5y2+a6xy+a7x+a8y+a9=0. 

rogorc Cans, mesame rigis mrudis CawerisaTvis 

sakmarisia cxra parametri. monakveTis aRwerisTvis 

ki ori parametriT meti. 

brtyeli mrudebi. mrudebis warmodgena 

mrudi SeiZleba warmovidginoT, rogorc wertilTa 

erToblioba. Tu wertilebi axlos aris 

ganlagebuli erTmaneTTan, maSin maTi monakveTiT 

SeerTeba, mrudis gamosaxulebas mogvcems. Tumca 

amgvari warmodgena xSirad uxarisxoa, 

gansakuTrebiT roca mcirea simrudis radiusi. 

amgvari warmodgenis gaumjobeseba, am ubnebze 

wertilTa simWidrovis gavzrdiT SeiZleba da 

sakmaod kargadac, magram miuxedavad amisa mrudis 

analizuri warmodgena bevrad upiratesia, radgan 

xasiaTdeba sizustiT, Canaweris kompaqturobiT da 

Sualeduri wertilebis gamoTvlis simartiviT. 

mrudis analizuri warmodgena saSualebas iZleva 

ganvsazRvroT mrudis daxra da radiusi, 

wertilovani warmodgenisas ki amisTvis saWiroa 

ricxviTi diferencireba, rac sakmaod arazusti 

proceduraa. magaliTad, SevadaroT wrexazis 

wertilovani da  analizuri warmodgena. pirvel 

SemTxvevaSi, roca masze 32 wertilia ganlagebuli, 
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saWiroa mexsierebis didi moculoba, meore 

SemTxvevaSi ki vimaxsovrebT mxolod centris 

koordinatebs da radiuss. mrudis analizuri 

warmodgenisas nebismieri wertilis mdebareoba 

zustad ganisazRvreba, xolo wertilovanis dros ki 

saWiroa interpolacia. 

praqtika gviCvenebs, rom analizurad warmodgenili 

mrudi advilad gamoisaxeba naxazze. moxerxebulia 

maSinac, roca mocemuli kriteriumiT saWiroa 

mrudis formis xSiri cvlileba. arsebobs 

organzomilebiani mrudis analizuri warmodgenis 

sxvadasxva meTodi.  

xSirad saWiroa iseTi mrudis analizuri 

warmodgena, romelic Tavdapirvelad wertilebiTaa 

mocemuli. maTematikuri TvalsazrisiT es 

interpolaciis problemaa. imisaTvis, rom mrudi 

gavataroT yvela mocemul wertilze, uban-uban 

polinomur aproqsimaciis meTods iyeneben. amisaTvis 

saWiroa raime xarisxis polinomis koeficientebis 

gansazRvra. mrudis saxe Sualedur wertilebSi 

polinomis xarisxsa da sazRvris pirobebzea 

damokidebuli. 

Tu wertilebi mocemulia, rogorc miaxloebiTi 

mniSvnelobebi, magaliTad eqsperimentuli gazomvis 

an dakvirvebis Sedegi, maSin saWiroa iseTi mrudi, 

romelic am gazomvebs sworad mimarTavs. zogadad, 

mrudma SeiZleba arcerT mocemul wertilze ar 

gaiaros. magaliTad, Tu gamoviyenebT umcires 

kvadratTa meTods, maSin y = f(x)  mrudi, y RerZze 
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sawyis monacemebsa da miRebul mruds Soris 

gadaxraTa kvadratebis jamis minimizacias moaxdens. 
y = f(x) funqciis arCeva ki, Sesaswavli procesis 

xasiaTidan gamomdinareobs. 

umcires kvadratTa meTodSi iyeneben polinomebs, 

xarisxobriv da eqsponencialur funqciebs: y = axb, y = 
aebx an, y = c1 + с2х + c3х2 + ... + cn+1xn sadac а, b da сi _ 
konstantebia. am ucnobi konstantebis 

gansazRvrisaTvis meTodi, mrudis arCevisgan 

damoukideblad, iTxovs wrfiv algebrul 

gantolebaTa sistemis amoxsnas.    

araparametruli mrudebi. maTematikuri mrudi 

SeiZleba warmovidginoT parametruli an 

araparametruli formiT. araparametruli mrudi 

SeiZleba mocemuli iyos cxadi an aracxadi 

funqciis saxiT. brtyeli mrudis cxadi 

araparametruli saxea: 

y = f(x) 

magaliTad, wrfis gantoleba y = mх + b, sadac х–is 
erT mniSvnelobas Seesabameba y-is mxolod erTi 

mniSvneloba. Caketili an mravalsaxa mrudebis, 

magaliTad wrexazis, cxadi saxiT warmodgena ar 

SeiZleba. aracxadi warmodgena ki aseTia 

f(x,y) = 0. 

parametruli mrudebi. mrudis parametruli 

warmodgenisas misi yoveli wertilis koordinati, 

erTi parametris funqciaa. parametris mniSvneloba 
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mocemulia mrudis wertilis koordinatuli 

veqtoriT. t parametris mqone organzomilebiani 

mrudisaTvis, wertilis koordinatebi tolia: 

x = x(t) 
y = y(t) 

maSin, mrudis wertilis veqtoruli warmodgena 

aseTi iqneba 

P(t) = [x(t)  y(t)]. 

bezies mrudi. mesame rigis mrudis xazva, Sesabamis 

gantolebaTa mocemuli koeficientebiT, naklebad 

sainteresoa. am damRleli proceduris 

gasamartiveblad veqtorul redaqtorebSi iyeneben, 

mesame rigis ara nebismier mruds, aramed mis 

gansakuTrebul saxes, romelsac bezies mrudi 

ewodeba. bezies mrudis monakveTi _ mesame rigis 

mrudis monakveTis kerZo SemTxvevaa da aRiwereba 

ara TerTmeti koeficientiT, aramed mxolod rviT, 

rac mosaxerxebels xdis maTTan muSaobas. 

bezies mrudis agebis meTodi emyareba wyvili mxebis 

gamoyenebas, romelic wiris bolo wertilebSia 

gavlebuli. praqtikaSi es mxebi “berketis” rols 

asrulebs, romelTa saSualebiTac wirs ise vRunavT, 

rogorc gvWirdeba. wiris formaze moqmedebs 

rogorc mxebis daxris kuTxe, ise misi monakveTis 

sigrZe. mxebis (da masTan erTad wiris formis) 

marTva xorcieldeba markeris mausiT gadaweviT. 

veqtoruli grafikis redaqtorTa umravlesoba 
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mrudebis gamosaxvisa da SenaxvisTvis swored bezies 

mrudebs iyenebs. 

bezies mrudi (Bezier curves) – parametruli mrudia, 

romelic mocemulia Semdegi gamosaxulebiT 

 

sadac  —sayrdeni wveroebis veqtorTa komponent 

funqciaa, xolo  — bezies mrudis bazuri 

funqciebia, romelsac aseve bernSteinis polinomsac 

uwodeben. 

 

, sadac n — polinomis 

xarisxia, i _ sayrdeni wveros rigiTi nomeri  

roca  n = 1 mrudi warmoadgens wrfis monakveTs, 

sayrdeni wertilebi P0 da P1 gansazRvraven mis 

dasawyiss da bolos. mrudi mocemulia gantolebiT: 

.  

kvadratuli bezies mrudi (n = 2) mocemulia sami 

sayrdeni wertiliT: P0, P1 da P2. 
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kuburi bezies mrudi (n = 3) aRiwereba Semdegi 

gantolebiT: 

.  

 
sur.5 bezies kuburi mrudi 

oTxi sayrdeni wertili P0, P1, P2 da P3, romelic 

mocemulia or- da sam ganzomilebian sivrceSi, 

gansazRvravs mrudis formas. 

wiri saTaves iRebs P0 wertilSi, miemarTeba P1 
wertilisken, uaxlovdeba P3 wertilis P2  wertilis 

mxridan da mTavrdeba P3 wertilSi. amdenad mrudi ar 

gaivlis P1 da P2  wertilebs, isini asruleben mxolod 

mimmarTvelebis rols. P0 da P1 Soris monakveTis 

sigrZe ki gansazRvravs, rogor swrafad mouxvevs 

mrudi P3 wertilisken.  

Tanamedrove grafikul sistemebSi mrudwiruli 

formebis warmodgenisaTvis didi gamoiyeneba aqvs 

bezies splainebs _ rTuli formis xazebis agebisas 
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bezies calkeuli mrudebi TanmimdevrobiT erTdeba 

erTmaneTTan bezies splainebSi.  

splainis arsi: SeiZleba avagoT nebismieri 

elementaruli mrudi Tu cnobilia oTxi 

koeficienti P0, P1, P2  da P3, romelic Seesabameba oTx 

wertils sibrtyze. am wertilTa gadaadgilebiT 

icvleba mrudis forma. 

splaini (Spline) veqtoruli grafikis ZiriTadi cnebaa 

_ maTematikuri mrudia, romelic mdored aerTebs 

calkeul wertilebs. igulisxmeba agregatuli 

funqcia, romelic, mis gansazRvris areSi, dayofis 

yovel elementze emTxveva ufro martivi bunebis 

funqciebs. 

erTi cvladis klasikuri splaini aigeba ase: 

gansazRvris are iyofa sasruli ricxvis 

monakveTebad, romelTagan yovelze, splaini emTxveva 

raime algebrul polimoms. gamoyenebuli 

polinomebis xarisxebs Soris maqsimalurs, uwodeben 

splainis xarisxs. miRebul sigluvesa da splainis 

xarisxs Soris sxvaobas ki splainis defeqts. 

magaliTad, uwyveti texili aris splaini romlis 

xarisxi ari 1 da defeqtic aris 1.  

wrfivi suraTebi _ es splainebia. splainebzea 

agebuli agreTve Tanamedrove Sriftebi. magaliTad, 

bezies kvadratuli mrudebi, rogorc splainebis 

Semadgeneli elementebi, gamoiyenebulia True Type 
Sriftebis simboloTa formis aRwerisTvis. 
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ufro meti mniSvnelobaa aqvs bezies kubur mrudebs. 

rac Seexeba maRali xarisxis mrudebs, maTi 

damuSavebisTvis saWiroa didi moculobis 

gamoTvlebi da praqtikuli miznebisTvis maT 

iSviaTad iyeneben. 

8.2. organzomilebiani gardaqmnebi 

8.2.1.  wertilTa gardaqmnebi 

wertili sibrtyeze ori koordinatiT ganisazRvreba, 

es koordinatebi ki 1x2 zomis  [х у] matricis 

elementebia. sam ganzomilebian sivrceSi aseTi 

matricis zomaa 1х3        [x у z]. sxvagvarad rom vTqvaT, 

wertili organzomilebian sivrceSi  

⎥
⎦

⎤
⎢
⎣

⎡
y
x

   

veqtor-kolonis saxiTaa mocemuli, xolo 

samganzomilebian sivrceSi 

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

z
y
x

 

saxiT. [х у] striqons an kolonas, xSirad 

koordinatul veqtors uwodeben. aseTi veqtori 

formirdeba matrica-striqoniT, e.i. wertilTa 

simravliT, romlis yoveli elementi gansazRvravs 

koordinatul veqtors. mocemuli simravle 

kompiuterSi matricis an ricxvTa masivis saxiT 

inaxeba. wertilTa mdebareobis marTva Sesabamisi 
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matricis manipulirebiT xdeba. wertilTa 

SemaerTebeli wirebi ki monakveTebs, mrudebs da 

suraTebs qmnian. 

matricis elementi SeiZleba iyos ricxvi, bade an 

gantolebaTa sistemis koeficienti. dasaSveb 

operaciebs ki am elementebze matriculi algebris 

wesebi gansazRvravs. fizikis amocanaTa umravlesoba 

kargad ixdens matricul warmodgenas. aseTi 

sistemis modelirebisas, amocana Cveulebriv ase 

ismeba: mocemulia [А] da [В] matrica, vipovoT iseTi 
[Т] Sedegobrivi matrica, rom [А][Т] = [В]. am 

SemTxvevaSi amonaxsni aris [Т] = [А]-1 [В]  matrica, 
sadac [А]-1, kvadratuli [А] matricis Sebrunebuli 

matricaa. 

amavdroulad [Т] matrica SeiZleba interpretirebuli 

iyos rogorc geometriuli operatori. maSin, [А] 
matricis im wertilTa geometriuli gardaqmna, 

romlebic mdgomareobis veqtoriTaa mocemuli, 

matricebis gamravlebiT xdeba. vTqvaT cnobilia [А] 
da [T] matrica da saWiroa [В] matricis elementebis 

gansazRvra. manqanur grafikaSi maTematikur 

gardaqmnebs swored, [T]-s geometriul operatorad 

warmodgena udevs safuZvlad. 

ganvixiloT, Р wertilis  koordinatTa [х у] matricis 
da zogadi gardaqmnis 2X2 zomis matricis 

gadamravlebis Sedegi: 
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[X][T] = [x  y] 
 a   b 
c   d 

  [(ax + cy) (bx + dy)]

mocemuli Canaweri niSnavs, rom Р wertilis х  da у 
sawyisi koordinati gardaiqmneba  х* da y*-Si, sadac 
х* = ах + су, xolo у* = bх + dy. interess warmoadgens х*, 
у*  mniSvnelobebi anu Р wertilis gardaqnis Sedegad 

miRebuli koordinatebi. ganvixiloT zogierTi kerZo 

SemTxveva. 

roca а = d = 1 da с = b = 0,  gardaqmnas erTeulovan 

matricamde mivyavarT 

[X][T] = [x  y]  
 1   0 
0   1 

  [x  y] = [x*  y*]

da Р wertilis koordinatebi ucvleli rCeba, 

vinaidan wrfiv algebraSi erTeulovan matricaze 

gamravleba, Cveulebriv algebraSi 1-ze gamravlebis 

eqvivalenturia. 

roca d = 1, b = c = 0 

[X][T] = [x  y] 
 а   0  
0   1 

  [аx  y] = [x*  y*]

sadac х* = ах.  am gardaqmnis Sedegi х koordinatis 
masStabirebaa. aseTi gardaqmnis efeqti naCvenebia 

sur. 6.a-ze. 

ganvixiloT kidev erTi SemTxveva b = с = 0, e.i. 
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sur. 6. wertilTa gardaqmnebi 
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[X][T] = [x  y] 
 а   0 
0   d 

  [аx  yd] = [x*  y*]

mocemuli gardaqmna Р veqtoris, orive  х , у 
koordinatis cvlilebas iwvevs (sur.6.b). Tu а <> d, 
maSin koordinatebi gansxvavebulad masStabirdeba. 

roca a = d > 1 xdeba Р veqtoris gaWimva an 

koordinatTa masStabireba. Tu 0 < а = d < 1, maSin 
adgili aqvs SekumSvas. 

Tu а an d mniSvneloba uaryofiTia, maSin veqtori 

koordinatTa RerZis an sibrtyis mimarT airekleba. 

ganvixiloT SemTxveva, roca b= c = 0, d = 1 da а = -1, 
maSin  

  [X][T] = [x  y] 
-1   0 
0   1 

  [-x  y] = [x*  y*]

gardaqmnis Sedegad miviRebT y RerZis mimarT 

simetriul anarekls (sur.6.c). xolo, Tu b = c = 0,           
а = 1, d = -1, maSin simetriuli arekvla х RerZis mimarT 

moxdeba. roca b = с = 0, а = d < 0, arekvla koordinatTa 

saTavis mimarT xdeba, es naCvenebia sur. 6.d-ze, sadac 
a = -1, d = 1. SevniSnoT, rom orive operacia – arekvla 

da masStabireba, damokidebulia mxolod gardaqmnis 

matricis diagonalur wevrebze. 

axla ganvixiloT aradiagonaluri wevrebis 

SemTxveva. Tavdapirvelad aviRoT mniSvnelobebi a = d 
= 1, c = 0, maSin 
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SevniSnoT, rom Р wertilis х koordinati ucvleli 

rCeba, maSin roca y koordinati wrfivad 

damokidebulia sawyis koordinatebze. mocemul 

gardaqmnas Zvra ewodeba (sur.6.e). im SemTxvevaSic, 

roca а = d = 1, b = 0, gardaqmnas analogiurad Zvramde 

mivyavarT, y koordinatis proporciulad (sur.6.f). 
amgvarad, matricis aradiagonaluri wevrebis 

gardaqmnisas, vRebulobT Р wertilis veqtoris 

koordinatTa Zvris efeqts. 

da bolos, ganvixiloT zogadi gardaqmna, roca 

sawyisi veqtori koordinatTa saTaveSia 

moTavsebuli, e.i. 

[X][T] = [x  y] 
 a   b 
c   d

  [(ax + cy) (bx + dy)]

an TviT koordinatTa saTavis SemTxveva, 

[X][T] = [0  0] 
 a   b 
c   d

  [0  0] = [x*  y*]

aqedan Cans, rom koordinatTa saTave invariantulia 

(ucvlelia) zogadi saxis gardaqmnis mimarT. es 

SezRudva ixsneba erTgvarovani koordinatebis 

gamoyenebisas. 

 

[X][T] = [x  y] 
 1   b 
0   1

  [x  (bx + y)] = [x*  y*]



 52

8.2.2.  paraleluri xazebis gardaqmna 

wrfe SeiZleba ori veqtoriT ganvsazRvroT, 

romelic wrfis bolo wertilTa koordinatebiTaa 

mocemuli. am wertilebis SemaerTebeli wiri da misi 

mimarTuleba, SeiZleba veqtorebis mdebareobis 

mixedviT icvlebodes. 

ori paraleluri wiris, 2X2 matriciT gardaqmnis 

Sedegi, isev ori paraleluri wiria. amis 

dasamtkiceblad, ganvixiloT [А] = [x1 y1], [В] = [х2 y2] 
wertilebs Soris gavlebuli da misi paraleluri E 
da F wertilebze gamavali wiri. da vaCvenoT, rom 

nebismieri gardaqmnisas es wirebi paralelurobas 

inarCunebs. radganac, АВ, EF da A*B* da  E*F* 
paraleluria, amitom АВ da EF xazebis daxris kuTxe 

ganisazRvreba Semdegi saxiT: 

m = 
y2 - y1 

 
x2 - x1 

gardavqmnaT АВ-s bolo wertilebi, risTvisac 

viyenebT 2X2 zomis zogadi gardaqmnis matricas. 

 A 
B 

 [T] = 
 x1   y1 
x2   y2

 
 a   b 
c   d

 = 
 ax1 + cy1   bx1 + dy1  
ax2 + cy2   bx2 + dy2

 = 
 x1*   y1*  
x2*   y2*

 = 
 A* 
B*

А*В* wrfis daxra ganisazRvreba Semdegnairad: 
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m* = 
(bx2 + dy2) - (bx1 + dy1) 

(ax2 + cy2) - (ax1 + cy1) 
= 

b(x2 - x1) + d(y2 - y1) 
 

a(x2 - x1) + c(y2 - y1) 

an 

m* =  

b + d 
(y2 - y1)

(x2 - x1) 

  =  
b + dm

a + cm 

a + c 
(y2 - y1)

(x2 - x1)

 

radganac m*daxra ar aris damokidebuli х1, х2, y1, y2 

koordinatebze, xolo m, а, b, с da d ki EF da AB-sTvis 

erTnaeria, amitom m* daxra E*F* da А*В*-saTvisac 

igive iqneba. amrigad, paraleluri xazebi gardaqmnis 

Semdegac inarCuneben paralelurobas. es niSnavs, 

rom (2X2) paralelogramis gardaqmnisas, is meore 

paralelogramSi gardaiqmneba. es trivialuri 

daskvnebi, gardaqmnis matricaTa gamoyenebis did 

SesaZleblobebze metyvelebs, kerZod grafikuli 

efeqtebis Seqmnisas. 
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8.2.3.  gadamkveTi xazebis gardaqmna 

wyvil gadamkveT wrfeTa gardaqmna, (2X2) matricis 

saSualebiT, isev wyvil gadamkveT wrfeebs mogvcems. 

ganvixiloT es SemTxveva ori wrfis magaliTze, 

romlic Semdegi gantolebebiTaa mocemuli: 

y = m1x + b1 
y = m2x + b2 

matricul warmodgenaSi es gantolebebi ase 

gamoiyureba: 

 

[X][T] = [x   y] 
 -m1  -m2  

1       1 
 = [b1   b2]

an 

[X][M] = [B] 

Tu am gantolebaTa sistemis amonaxsni arsebobs, 

maSin xazebi ikveTeba, winaaRmdeg SemTxvevaSi isini 

paraleluria. amonaxsni SeiZleba vipovoT matricis 

inversiis gziT. kerZod, 

[Xi] = [xi   yi] = [B][M] -1 

[М]-is Sebrunebul matricas aseTi saxea aqvs: 
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1 

m2 - m1

 

-1 

m2 - m1

    

m2 

m2 - m1

 

-m1 

m2 - m1

radganac [M][M] -1 = [E], xolo [E] ki erTeulovani 

matricaa, amitom ori wrfis gadakveTis wertilTa 

koordinatebi SeiZleba Semdegnaerad vipovoT:@     

[Xi] = [xi  yi] = [b1  b2]  

1 

m2 - m1

 

-1 

m2 - m1

   

m2 

m2 - m1

 

-m1 

m2 - m1

[Xi] = [xi  yi] =  
b1 - b2

m2 - m1

   
b1m2 - b2m1

m2 - m1 

Tu orive wrfes, (2X2) zogadi gardaqmnis matricis 

saSualebiT gardavqmiT, 

[T] = 
 a   b 
c   d
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maSin maT gantolebas aseTi saxe eqneba: 

y* = m1*x* + b1* 
y* = m2*x* + b2* 

Sesabamisad 

mi* = 
b + dmi 

 
a + cmi 

da 

bi* = bi(d - cmi*) = bi 
ad - bc 

 
a + cmi 

      sadac  i = 1, 2.

gardaqmnis Semdeg wrfeTa gadakveTis wertils, iseve 

vpoulobT, rogorc sawyisi wrfeebis SemTxvevaSi: 

[Xi*] = [xi*   yi*] =  
b1* - b2* 

 
m2* - m1*

   
b1*m2* - b2*m1*

m2* - m1* 

Tu wina sam gamosaxulebas gamoviyenebT, miviRebT: 

 

[Xi*] = [xi* 
  yi*] =  

 
 

a(b1 - b2) + c(b1m2 - b2m1) 
 

m2 - m1 

 
 
 

b(b1 - b2) + d(b1m2 - b2m1)
 

m2 - m1 
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Tu daubrundebiT sawyisi wrfeebis gadakveTis 

wertils [xi yi] da gamoviyenebT ukve miRebul 

gardaqmnis matreicas, gveqneba: 

 

[xi*   yi*] = [xi   yi][T] =  
b1 - b2

m2 - m1

   
b1m2 - b2m1

m2 - m1 
 
 a   b 
c   d 

 = 

=   
a(b1 - b2) + c(b1m2 - b2m1) 

m2 - m1 
   

b(b1 - b2) + d(b1m2 - b2m1) 
 

m2 - m1 

 

sawyisi da gardaqmnili wirebis gadakveTis 

wertilTa gantolebis Sedareba gviCvenebs, rom isini 

erTnaeria. amgvarad, gadakveTis wertili zustad 

gardaiqmneba meore gadakveTis wertilad. 

 

8.2.4.  mobruneba 

ganvixiloT ABC samkuTxedi (sur.7) da 90°-iT 

movabrunoT koordinatTa saTavis mimarT saaTis 

isris sawinaaRmdego mimarTulebiT  



 58

 

sur.7. mobruneba 

 

 

 

gardaqmnis saSualebiT  

Tu gamoviyenebT (3X2) matricas, romelic Sedgenilia 

samkuTxedis wveroTa x da y koordinatebisgan, maSin 
SeiZleba CavweroT  

 

[T] =
0   1 

-1   0 
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3  -1 
4   1 
2   1 

 

 

 0   1 
-1   0 

 

 = 
3  -1
4   1 
2   1 

rac A*B*C* Sedegobrivi samkuTxedis koordinatebs 

warmoadgens.  

koordinatTa saTavis mimarT, 180°-iT mobruneba 

Semdegi gardaqmnis saSualebiT miiRweva 

[T] =  
-1   0

  0  -1 

xolo koordinatTa saTavis mimarT 270°-iT mobruneba 

ki 

 

 

cxadia, igivuri gardaqmnis matrica 

[T] =  
 1   0
 0   1 

Seesabameba koordinatTa saTavis garSemo 0° an 360°-
iT Semobrunebas. 

[T] =  
 0  -1
 1   0 
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rogor ganvaxorcieloT nebismieri θ kuTxiT 

koordinatTa saTavis mimarT mobruneba? am kiTxvaze 

pasuxis gasacemad ganvixiloT koordinatTa 

saTavidan Р wertilamde gavlebuli mdgomareobis 

veqtori (sur. 8). veqtoris sigrZe avRniSnoT r -iT , 

xolo X RerZsa da veqtors Soris kuTxe iyos φ. 
mdgomareobis veqtori koordinatTa saTavis mimarT θ 
kuTxiT brundeba da xvdeba Р* wertilSi. Tu CavwerT 
Р da Р* mdgomareobis veqtorebs miviRebT: 

Р = [х   у] = [r cosφ   r sinφ] 

da 

Р* = [x*   у*] = [r соs(θ + φ)   r sin(θ + φ]. 

gamoviyenoT kuTxeebis jamis cos-is formula da 

gadavweroT gamosaxuleba Р*–saTvis Semdegnaerad  

Р* = [x*   у*] = [r(cosφcosθ - sinφsinθ)   r(соsφsinθ + sinφcosθ)].  
 
Tu gamoviyenebT  x-sa da y –is ganmartebas, Р* SeZleba 

ase gadavweroT 

Р* = [x*   у*] = [x cosθ - y sinθ   x sinθ + y cosθ].  
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sur. 8. koordinatuli veqtoris mobruneba  

amgvarad, gardaqmnili wertilis koordinatebia 

 
x* = x cosθ - y sinθ 
y* = x sinθ + y cosθ. 

xolo matriculi forma ki, ase gamoiyureba 

 

[X*] = [X][T] = [x*   y*] = [x   y] 
 cosθ   sinθ 
-sinθ   cosθ

 
maSsadame, koordinatTa saTavis mimarT nebismieri θ 
kuTxiT mobrunebis gardaqmna mocemulia Semdegi 

matriciT   

[T] =  
 cosθ   sinθ 
-sinθ   cosθ

 

8.2.5. arekvla 

organzomilebian sivrceSi, xy sibrtyeze sruli 

mobruneba, sibrtyis normalis mimarT xorcieldeba, 

arekvla ki samganzomilebian sivrceSi, 180°-iani 
kuTxiT da ukan xy sibrtyeze mdebare RerZis gaswvriv 
igive mobrunebiT. sur.9-ze moyvanilia DEF 
samkuTxedis sibrtyeze arekvlis ori magaliTi. 

arekvla y = 0 (RerZi X) wrfis mimarT Semdegi 

matricis gamoyenebiT miiReba 
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[T] =   
 

1   0 
 0  -1  

 

sur.9. arekvla 

am SemTxvevaSi samkuTxedis axali D*E*F* wveroebi 
Semdegi gardaqmniT ganisazRvreba 
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8   1
7   3
6   2

  

 
1   0
 0  -1 
 

 = 
8  -1 
7  -3 
6  -2 

aseve ganisazRvreba arekvla y RerZis mimarT, roca x 
= 0 da mas aseTi saxe aqvs 

[T] =  
-1   0
  0   1

y = x  wrfis mimarT arekvla ki xorcieldeba 

[T] =  
0   1
1   0

matricis saSualebiT. gardaqmnis Semdeg miviRebT 
D**E**F** samkuTxedis wveroTa koordinatebs 

8   1
7   3
6   2

 

 
0   1
1   0
 

 = 
1   8
3   7
2   6

arekvlas x RerZis mimarT analogiurad, Semdegi saxe 

eqneba 

[T] =  
0  -1
-1   0 
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8.2.8. masStabireba 

wertilTa gardaqmnis Sesaxeb msjelobidan 

gamomdinare masStabirebis sidide, sawyisi 

diagonaluri matricis elementTa mniSvnelobebidan 

ganisazRvreba. Tu   

[T] =  
2   0
0   2

matricas, samkuTxedis wveroebze zemoqmedebis 

operatorad gamoviyenebT, maSin adgili eqeba 

“orjerad” gafarToebas an koordinatTa saTavis 

mimarT Tanabar masStabirebas. Tu elementTa 

mniSvnelobebi toli ar aris, maSin samkuTxedi 

maxinjdeba, rac kargad Cans me-10 suraTze. ABC 
samkuTxedi, romelic gardaqmnilia 

[T] =  
2   0
0   2

matricis saSualebiT gadadis proporciulad 

gazrdil A*B*C* samkuTxedSi. igive samkuTxedis 

[T] =  
1/2   0 
  0    3 

matriciT gardaqmnisas ki vRebulobT DEF 
damaxinjebul samkuTxeds, rac masStabirebis 

sxvadasxva koeficientebiTaa gamowveuli. 
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sur.10. proporciuli da araproporciuli masstabireba 

 

ganvixiloT zogadi SemTxveva, anu gardaqmnis  

[T] =  
a   b
c   d 

matrica. im SemTxvevaSi, roca а = d, b = с = 0 sruldeba 

proporciuli masStabireba, xolo Tu a <> d, b = с = 0, 
maSin masStabireba araproporciulad mimdinareobs. 

pirvel SemTxvevaSi, roca а = d > 1, gamosaxuleba 

farTovdeba anu diddeba. xolo Tu а = d < 1, maSin 
Tanabrad ikumSeba anu mcirdeba. araproporciuli 

gafarToeba da SekumSva ki dakavSirebulia a da d 
mniSvnelobebze, romlebic erTmaneTisgan 

damoukideblad, 1-ze meti an naklebi SeiZleba iyos. 
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8.2.7. kombinirebuli gardaqmnebi 

figuris wveroTa ganmsazrvrel koordinatul 

veqtorze matriculi operaciebis CatarebiT, 

SeiZleba vmarTod zedapiris mdgomareoba da forma. 

Tumca sasurveli orientaciis misaRebad, SeiZleba 

dagvWirdes erTze meti gardaqmna. radgan matricebis 

gamravleba ar komutaturia, amitom mniSvneloba aqvs 

gardaqmnaTa Sesrulebis Tanmimdevrobas. 

matricebis gamravlebis arakomutaturobis 

sailustraciod, ganvixiloT [x y] koordinatuli 

veqtoris mobruneba da arekvla. Tu [T1] matricis 
saSualebiT, 90° kuTxiT mobrunebis  Semdeg, 

sruldeba arekvla [Т2] matricis saSualebiT, y = -x  
wrfis mimarT, maSin es ori Tanmimdevruli gardaqmna 

mogvcems  

[X'] = [X][T1] = [x  y]  
 0   1 
-1   0

  = [-y  x]

da Semdeg 

[X*] = [X'][T2] = [-y  x]  
 0  -1 
-1   0

  = [-x  y]

meores mxriv, Tu SevcvliT Tanmimdevrobas da 

arekvlis Semdeg SevasrulebT mobrunebas, maSin 

aseT Sedegs miviRebT: 
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[X'] = [X][T2] = [x  y] 
 0  -1 
-1   0

  = [-y  -x]

da 

[X*] = [X'][T1] = [-y  -x] 
 0   1 
-1   0

  = [x  -y]

mirebuli Sedegebi gansxvavebulia, rac amtkicebs 

rom matriculi gardaqmnebis gamoyenebisas didi 

mniSvneloba aqvs maT Tanmimdevrobas.  

8.2.8. erTeulovani kvadratis gardaqmna 

aqamde ganixileboda wertilisa da wrfis qceva 

martivi matriculi gardaqmnebisas. Tumca, 

matriculi gardaqmnis gamoyeneba SeiZleba sibrtyis 

nebismieri wertilisaTvis. rogorc ukve avRniSneT, 

erTaderTi wertili, romelic invariantuli rCeba 

matriculi gardaqmnisas, koordinatTa saTavea. 

sibrtyis yvela danarCeni wertili gardaiqmneba, da 

es SeiZleba warmovidginoT, rogorc koordinatTa 

sistemis sawyisi sibrtyis gaWimva da axal formaSi 

gadasvla. formalurad iTvleba, rom gardaqmna, 

erTi koordinatTa sivrcidan meoreSi gadasvlas 

iwvevs. 

ganvixiloT koordinatTa bade, romelic xy 
koordinatTa sibrtyeze ganlagebuli erTeulovani 

kvadratebisgan Sedgeba. koordinatTa saTavis mimarT 

erTi da igive kuTxiT gamavali erTeulovani 
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kvadratis wveroTa oTxi koordinatuli veqtori, ase 

gamoiyureba: 

A 
B 
C 
D    

 0   0 
 1   0 
 1   1 
 0   1 

 

aseTi erTeulovani kvadrati gamosaxulia sur.11-ze. 

Tu mis mimarT gamoviyenebT (2X2) zogadi gardaqmnis 

matricas, miviRebT: 

 

 0   0 
 1   0 
 1   1 
 0   1 

  

  

 

 a   b  
 c   d  

  
 

 = 

 0         0 
 a         b 

 a + c   b + d 
 c         d  

 

 

am gardaqmnis Sedegic sur.11-zea naCvenebi. 
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sur.11. erTeulovani kvadratis zogadi gardaqmna 

miRebuli gamosaxulebidan gamomdinareobs, rom 

koordinatTa saTave gardaqmnas ar eqvemdebareba, e.i. 
[A] = [A*] = [0 0]. avRniSnoT aseve rom, B*-s 
koordinatebi, gardaqmnis matricis pirveli 

striqonis tolia, xolo D*–s koordinatebi meorisa. 
amgvarad, gardaqmnis matrica gansazRvrulad 

iTvleba, Tu В* da D* koordinatebi ([1 0], [0 1] 
erTeulovani veqtorebis gardaqmna) gansazRvrulia. 

radgana erTeulovani kvadratis gverdebi sawyis 

etapze paraleluria, adre ki naCvenebi iyo, rom 

paraleluri xazebi isev paralelur xazebad 
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gardaiqmneba, amitom Sedegobrivi figura 

paralelogrami iqneba. 

matricis а, b, с da d elementebis gavlena ki SeiZleba 

calke dadgindes. rogorc me-11 suraTidan Cans, b da 
с elementi, sawyisi kvadratis y da x mimarTulebiT 

Zvras iwvevs. xolo, а da d elementi masStabirebis 

mamravlTa rols TamaSobs. amgvarad, 2X2 matrica 

gvaZlevs Zvrisa da masStabirebis kombinacias. 

Tu isev me-11 suraTs daubrundebiT, maSin rTuli ar 

iqneba А*В*С*D* paralelogramis farTobis 

gansazRvrac, romelic ase gamoiTvleba: 

 

Ap = (a + c)(b + d) -
1

2
(ab) - 

1 
 

2 
(cd) - 

c 
 

2 
(b + b + d) -

b

2
(c + a + c)

Sedegad vRebulobT 

Ap = ad - bc = det  
 a   b 
 c   d 

amgvarad, kvadratis gardaqmniT miRebuli nebismieri 
Ар paralelogramis farTobi, aris gardaqmnis 

matricis determinantis funqcia da dakavSirebulia 
As sawyisi kvadratis farTobTan martivi SefardebiT    

Ар = As(ad - bс) = As det [T].  
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faqtiurad, radgan mTliani figuris farTobi 

erTeulovan kvadratTa farTobebis jamis tolia, 

amitom nebismieri gardaqmnili Аt figuris farTobi, 

damokidebulia sawyisi Ai figuris farTobze 

At = Ai(ad - bc). 

es mosaxerxebeli meTodia nebismieri figuris 

farTobis gansazRvrisaTvis. 

8.2.9. gadaadgileba da erTgvarovani 

koordinatebi 

zemoT ganvxilulia mTeli rigi gardaqmnebi, 

rogoricaa mobruneba, arekvla, Zvra masStabireba da 

sxva, romelic zogadi gardaqmnis (2X2)-ze matricis 

gamoyenebiT sruldeba. rogorc ukve aRvniSneT, 

sawyisi koordinatTa sistema invariantulia yvela 

zemoT CamoTvlili gardaqmnebisadmi. Tumca, 

koordinatTa saTavis mdebareobis Secvlis, e.i. 

sibrtyeze yoveli wertilis gardaqmnis 

aucilebloba Cndeba. amis miiRweva ki, kordinatTa 

saTavis an sibrtyis nebismieri sxva wertilis 

gadaadgilebis gziTaa SesaZlebeli. 

x* = ax + cy + m, 
y* = bх + dy + n. 

samwuxaroT, am gadaadgilebis m da n konstantis 

(2X2)-ze matricaSi Seyvana SeuZlebelia, radgan es 

sivrce anu samganzomilebiani ar aris. 

es sirTule SeiZleba davZlioT, Tu gamoviyenebT 

erTgvarovan koordinatebs. araerTgvarovani 
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koordinatuli [x y] veqtoris erTgvarovani 

koordinatebi warmoadgenilia [x' y' h] saxiT, sadac x = 
x'/h, y = y'/h, xolo h – namdvili ricxvia. SevniSnoT, rom 
h = 0 gansakuTrebuli SemTxvevaa. yovelTvis arsebobs 

erTgvarovani koordinatebis erTi nakrebi romelsac 

aseTi saxe aqvs [х у 1]. Cven avirCieT es forma, raTa 

warmovadginoT [х y] koordinatuli veqtori хy 
fizikur sibrtyeze. yvela danarCeni erTgvarovani 

koordinati warmodgenilia [hx hy h] saxiT. mocemuli 

koordinatebi ar inarCuneben erTmniSvnelovnebas, 

magaliTad, [6 4 2], [12 8 4], [3 2 1] koordinatebi  

warmoadgenen (3,2) fizikur wertils.  

erTgvarovani koordinatebis gardaqmnis matricis 

zomaa 3X3. kerZod, 

[T] =  
 a  b  0  
 c  d  0  
 m  n  1  

 

sadac а, b, с da d elementTa moqmedeba zustad 

Seesabameba (2X2)-ze matricis adre ganxilul 

moqmedebebs. m da n elementebi ki warmoadgenen x da y 
mimarTulebiT gadaadgilebis koeficientebs. 

gardaqmnis srul organzomilebian matricas aseTi 

saxe aqvs  
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[x*  y*  1] = [x  y  1] 
 1  0  0 
 0  1  0 
 m  n  1 

 = [x+m  y+n  1]

 

da bolos avRniSnoT, rom sibrtyis yoveli wertili 

da maT Soris koordinatTa saTavec x = y = 0, SeiZleba 

gardavqnaT. 

erTgvarovani koordinatebis gamoyeneba 

SesaZleblobas iZleva CavataroT gardaqmnebi, 

rogoricaa mobruneba, arekvla Zvra da sxva, ukve 

nebismieri wertilisa da wrfis mimarT. 
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9. kompiuteruli grafikis programuli 

interfeisi 

kompiuteruli grafika SeiZleba ganvixiloT aseve, 

rogorc mecniereba aparatuli da programuli 

uzrunvelyofis Sesaxeb, rac TiTqmis yvela 

samecniero da sainJinro disciplinaSi gamoiyeneba, 

iqneba es medicina, arqiteqtura, sareklamo biznesi, 

sagamomcemlo sistema Tu sxvadasxvagvari animacia. 

saboloo produqti yvela SemTxvevaSi 

gamosaxulebaa, romelic SeiZleba iyos, rogorc 

ubralo teqnikuri naxazi ise ilustracia, Senobis 

proeqti an konstruqcia, multfilmis kadri an 

animacia. am moZrav da uZrav gamosaxulebaTa Seqmna, 

specialuri programuli saSualebebiT xdeba. 

kompiuteruli grafikis programuli interfeisi 

sxvadasxva tipisa da daniSnulebis uamrav programas 

– grafikul redaqtors moicavs, romelic 

momxmareblisaTvis martiv, magram kompiuteruli 

grafikis TvalsazrisiT, ganviTarebul da mZlavr 

instrumentul saSualebas warmoadgens. es ki 

nebismieri masalis, rogorc beWduri ise ekranuli 

saxiT, momzadebis saSulebas iZleva. 

Tanamedrove grafikuli programebi SesaZleblobaTa 

didi ricxviT xasiaTdeba da es CamonaTvali 

mudmivad izrdeba. magaliTad, primitivebis 

(mravalkuTxedi, spirali varskvlavi da sxva) 

Cveulebriv atributebad warmodgena, mravalferiani 
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gradientuli Sevseba, mravalfeniani interaqtiuli 

feradi “diapozitivebi”, veqtoruli gamosaxulebis 

rastrulSi gardaqmna da maTi veqtoruli failis 

farglebSi redaqtireba, rastris trasireba da 

veqtoruli saxiT warmodgena, did interess 

warmoadgens agreTve, gare modulebi (plug-ins), 
romelic amdidrebs veqtoruli grafikisa da 

navigaciis SesaZleblobebs da sxva.  

grafikuli redaqtorebi, iseve rogorc zogadad 

grafika, rastruli da veqtorulia da aqac, 

praqtikulad ar arsebobs mkveTri sazRvari 

rastrul da veqtorul redaqtorebs Soris. 

gansakuTrebuli adgili uWiravs 3D-grafikas, 
redaqtorebs, romelTa saSualebiTac iqmneba 

samganzomilebiani gamosaxuleba. bolo wlebSi, 

samganzomilebian sivrceSi, sul ufro meti 

sainJinro da dizaineruli samuSaoebi sruldeba. 

iseTi grafikuli obieqtebis Seqmna, rogoricaa 

ilustracia, logotipi, uzori, teqsturi efeqtebi, 

sqemebi da aseve animacia, ufro efeqturi da 

mosaxerxebelia veqtoruli grafikis programaTa 

gamoyenebiT, rac veqtoruli grafikis ZiriTad 

principebsa da SesaZleblobebs efuZneba. gavixsenoT, 

obieqt-orientirebuli midgoma, figuraTa 

maTematikuri warmodgena _ maTematikuri 

modelireba, fraqtaluri grafikis programuli 

saSualebebi, masStabireba, feri, primitivebi da sxva. 

da rac mTavaria, es yvelaferi mudmivi 

modifikaciisa da ganviTarebis saSualebas iZleva. 
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veqtoruli grafikis redaqtori: 

Corel Draw 
Adobe Illustrator 
Macromedia FreeHand 
rastruli grafikis redaqtori: 

Adobe PhotoShop 
Corel Photo Paint 
3D-grafikis redaqtori: 

Autodesk 3ds Max  
kompiuteruli animaciis programa: 

Macromedia Flash 
konstruqtoruli da arqiteqturuli grafikis 

redaqtori: 

AutoCAD 
Graphisoft ArchiCAD 
Web-gverdis Sesaqmneli programa:  

DreamWeaver 
 

9.1. veqtoruli grafikis redaqtorebi 

veqtoruli grafikis programebs Soris yvelaze 

gavrcelebulia Semdegi sami programa: CorelDRAW, 
Adobe Illustrator da Macromedia FreeHand. ver vityviT rom 

yvela danarCeni programa cudia, an mxolod 

CorelDRAW-a unaklo. yvela programas aqvs rogorc 

dadebiTi ise uaryofiTi mxareebi. 

Corel Draw 
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programa Corel Draw  Seiqmna 90-iani wlebis dasawyisSi. 

firma Corel-i yovel wels anaxlebs da xvews ZiriTad 

programul produqts. dReisaTvis Seqmnilia 
CorelDRAW Х3 (me-13 versia). Corel Draw aRiarebulia 

rogorc lideri. is marTlac unikaluria, radgan 

martivi da gasagebia nebismieri profesiisa da asakis 

momxmareblisTvis da amavdroulad Zalian mZlavri, 

universaluri da intuiciuria. es programa Seicavs 

profesionalur funqciaTa mTel nakrebs, romelic 

maRal programul donezea Sesrulebuli da amitom 

did gamoyenebas poulobs sagamomcemlo 

saqmianobaSi.    

Corel Draw ilustratiuli grafikuli programaa, 

romelic veqtoruli damuSavebis paralelurad 

rastrul damusavebasac uzrunvelyofs. Corel Draw 
Graphics Suite X3 dizainisTvis saWiro praqtikulad 

yvela komponents Seicavs, rogoricaa gamosaxulebis 

trasireba, Sriftebis redaqtori, teqsturebis 

momzadeba, Strixkodebis Seqmna da gamosaxulebaTa 

uzarmazari galerea. 

• Corel DRAW X3 _ veqtorul gamosaxulebasTan 

samuSao programa 

• Corel PHOTO-PAINT X3 _ rastrul 

gamosaxulebasTan samuSao programa 

• Bitstream Fon Navigator  _ Sriftebis marTvis 

programa 

• Microsoft Visual Basic for Applications  _ Basic enis 
kompilatori, romelic VBA-s scenarebis 
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Seqmnis saSualebas iZleva  CorelDraw-s 
danarTebisTvis. 

 
CorelDraw-s ZiriTadi SesaZleblobebi 

grafikuli gamosaxulebis Seqmna da misi 

redaqtireba _ nebismieri formis obieqtis Seqmna, 

grafikuli primitivebi da maTi parametrebiT marTva, 
Freehand-is jgufis instrumentebi: Tavisufali xatva, 

bezies mrudebi, mxatvroba, pulvirizatori, zomebis 

dasma, mrudebis redaqtireba da sxva.  

geometriuli formis obieqtTa redaqtireba _ 

geometriuli formebis Seqmnis instrumenti, 

obieqtis mrudebSi gardaqmna, obieqtis dayofa 

sxvadasxva formis instrumentiT rogoricaa dana da 

logikuri operaciebis gamoyeneba rTuli obieqtis 

SeqmnisaTvis.  

maRali sizustis uzrunvelyofa _ saxazavi, bade, 

mimmarTvelebi, obieqtTa zusti gardaqmnebi, 

obieqtebis ganawileba da gaTanasworeba. 

obieqtTan muSaoba, transformacia _ kopireba, 

dublireba, kloni, moniSvna, obieqtis da dokumentis 

masStabireba, gadaadgileba, Zvra, mobruneba, 

arekvla, daxra, obieqtTa Tanmimdevrobis marTva, 

dajgufeba, ganawileba, gaTanabreba da sxva.  

specefeqtebi _ Crdilis Seqmna, perspeqtivis 

damateba, formis deformacia, linzis efeqti, 

gamWvirvaloba da sxva. 
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feris Casxma da konturi _ konturTan muSaoba, 

feris buneba, ferTa modelebi, gamWvirvaloba, 

obieqtis da konturis SeRebva, erTi obieqtis 

parametrebis miniWeba meoreze, pipeti da Semvsebi, 

dekoratiuli da mravalferiani gradientuli 

Sevseba, uzori, teqstura, konturis da feris 

parametrebis marTva. 

teqstTan muSaoba _ ubralo da figuruli teqstis 

Seqmna, formatireba, redaqtireba, teqstis mrudze 

ganlageba, teqstis geometriuli formis 

redaqtireba, teqstur blokebTan muSaoba da sxva. 

ilustraciasTan muSaoba _ rastrul da veqtorul 

gamosaxulebaTa importi, eqsporti, redaqtireba, 

veqtoris rastrSi gardaqmna, rastris trasireba, 

garfikuli formatebi.  

beWdva da Web publikacia _ didi zomis suraTebis 

beWdva, ferTadayofa, PS, EPS-failebis generacia, 

momzadeba poligrafiisa da eleqtronuli 

publikaciisaTvis da aseve Web-sTvis. 

siaxle programa CorelDRAW ХЗ-Si 

CorelDRAW ХЗ versiaSi damatebulia ormocamde axali 

funqcia da garda amisa programa ufro swrafad da 

stabilurad muSaobs. aRniSnuli siaxlidan 

gansakuTrebul yuradRebas imsaxurebs: 

• Corel PowerTRACE romelic integrirebulia 
CorelDRAW ХЗ-Si da saSualebas iZleva 

swrafad da martivad gardavqmnaT rastruli 
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gamosaxulema veqtorulSi misi Semdgomi 

redaqtirebisaTvis; 

• Image Adjustment Lab  _ rastuli gamosaxulebis 

rogorc avtomaturi ise xeliT koreqtirebis 

funqcia; 

• teqstTan muSaobis axali daxvewili 

funqciebi, Secvlili interfeisi da 

gaumjobesebuli instrumenti _ Interactive Fit Text 
to Path; 

• siaxle mrudebis damuSavebaSi _ axali Shape 
Tool reJimi instrument Freehand-Si da axali 

funqcia Reduce nodes; 

• kadrirebis axali instrumenti _ Crop Tool, 
romelic nebismieri formatis importirebuli 

grafikis zedmeti ubnebis mocilebis 

saSualebas iZleva. 

Adobe Illustrator CS 

programa Adobe Illustrator CS  Seqmnilia cnobili firma 
Adobe Systems inc.-is mier da emsaxureba grafikuli 

dokumentis publikaciisaTvis maketis Seqmnas. sxva 

programebisgan gansxvavebiT mas dokumentis 

mxatvruli gaformebis farTo funqcionaluri 

SesaZleblobebi aqvs. es programa Adobe Creative Suite 
grafikuli paketis SemadgenlobaSi Sedis. 
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Adobe Illustrator -is ZiriTadi SesaZleblobebi 

• veqtoruli obieqtis, standartuli 

geometriuli da Tavisufali formis figuraTa 

Seqmna; 

• veqtoruli obieqtis konturTa damuSaveba; 

• teqsturi informaciis damuSavebis mravali 

funqcia; 

• veqtoruli obieqtisa da teqstis gaferadebis 

da konturirebis didi arCevani: 

o Tanabari, gradientuli, Sablonuri 

gaferadeba; 

o Tanabari, Sablonuri da sxvadasxva 

tipis figuruli konturi; 

• nebismieri obieqtis rastrireba; 
• gamWvirvalobisa da ferTa Serevis 

regulirebis SesaZlebloba; 

• grafikuli da teqsturi stilebis gamoyeneba, 

rac muSaobas aCqarebs; 

• mxatvruli efeqtebi: damaxinjeba, Crdili, 

mozaika, bliki da sxva; 

• rastrul gamosaxulebaze sxvadasxva 

filtrebis _ efeqtebis gamoyeneba; 

• fenefTan muSaoba, rac rTuli gamosaxulebis 

Seqmnis saSualebas iZleva; 

• diagramebis Seqmna; 
• Web-gverdis formireba sawyisi dokumentidan;   
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• animaciuri efeqtebis Seqmna _ dokumentis 

fenaTa, ekranze Tanmimdevruli asaxviT; 

 
siaxle programa Adobe Illustrator CS-Si 

• Live Trace – trasireba, romelic fotoebis, 

daskanerebuli gamosaxulebis da sxva 

rastruli gamosaxulebis veqtorul formatSi 

swraf da koreqtul konvertaciis saSualebas 

iZleva; 

• Live Paint – interaqtiuli gaferadeba, 

intuiciurad aferadebs naxats da 

avtomaturad poulobs da aqrobs probelebs; 

• palitra Control – marTva, konteqsturad 

mgrZnobiare palitraa, romelic instrumentTa 

parametrebis swrafi dayenebis saSualebas 

iZleva da gamoricxavs ramodenime palitris 

gamoyenebas; 

• momxmareblis samuSao ubani _ zrdis muSaobis 

efeqturobas da ekranis Semcveleobis 

optimizacias axdens. samuSao ubani SeiZleba 

davimaxsovroT da gamoviyenoT nebismier dros 

rogorc samuSao ubnis mza Sabloni; 

• Photoshop-is fenaTa kompoziciis mxardaWera _ 

programa Illustrator -idan Photoshop-Si gaxsnili, 

Casmuli an dakavSirebuli failebis fenaTa 

kompoziciebis marTva.         

 
Macromedia FreeHand 
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kompania Macromedia specializirebulia multimediis 

maRalmwarmoebluri instrumentebis damuSavebaze. am 

firmis programuli produqcia moicavs praqtikulad 

yvela Tanamedrove mimarTulebas da rac mTavaria, 

isini kargad arian integrirebuli erTmaneTTan. 

yvelaze cnobili programebia _ Macromedia Director, 
Macromedia Flash, Macromedia Freehand da Macromedia 
ColdFusion. 

Macromedia FreeHand MX _ unikaluri mravalfurcliani 

garemoa, is saSualebas iZleva veqtoruli grafikis 

gamoyenebiT SevqmnaT rTuli ilustracia, maketi, 

publikacia beWdvisTvis da eleqtronuli 

warmodgenisTvis. am programis mZlavri 

SesaZleblobebi exmareba dizainers ganaxorcielos 

misi SemoqmedebiTi Canafiqri, xolo ilustrirebis 

gafarToebuli funqciebi, maketireba da publikacia 

ki uzrunvelyofs samuSao procesis moqnilobas. 

Macromedia FreeHand MX -is ZiriTadi SesaZleblobebi 

• mravalferiani gradienti, linzis efeqti, 

gamWvirvaloba, samganzomilebiani efeqtebi da 

gare modulebis (plug-ins) damatebis 

SeaZlebloba; 

• funqcia Multiple Attributes, romelic naxatis 

Seqmnisas uzrunvelyofs SeuzRudavi 

raodenobis sxvadasxva saxis daStrixvis, 

Sevsebis da specefeqtebis gamoyenebas erT 

veqtorul obieqtze an teqstze;  
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• optimizirebuli samuSao procesi, rac 

saSualebas iZleva swrafad SevqmnaT 

gamosaxuleba beWdvisTvis, internetisa da 
Macromedia Flash MX proeqtebisTvis; 

• specialuri samuSao procesebis da 

instrumentebis gamoyenebiT mravalfurcliani 

ilustraciebis momzadeba, rTuli dizainis 

proeqtebis Seqmnisas; 

• rTuli ilustraciis da animaciis damuSaveba 
Macromedia Flash MX –saTvis da ActionScript 
brZanebebis gamoyeneba; 

• ilustraciis Seqmnisa da redaqtirebis 

daCqareba furclis Sablonisa da fonis, 

monacemTa simboluri biblioTekis da aseve 

Zebnisa da redaqtirebis funqciaTa gamoyenebis 

xarjze; 

• mravalfurcliani Web_gverdebis da rTuli 

proeqtebis muSaobis organizeba da 

interaqtiuli prezentaciebis momzadeba; 

 

9.2. rastruli grafikis redaqtorebi 

rastruli grafikis uamravi redaqtori arsebobs 
(Microsoft Paint, Microsoft Photo Editor, Microsoft Photo DRAW), 
romelic rastruli gamosaxulebis damuSavebis 

saSualebas iZleva, magram profesionalis 

moTxovnebs mxolod ramodenime maTgani 

akmayofilebs, magaliTad Adobe Photoshop-i da Corel 
Photo Paint-i. 
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Adobe Photoshop 

Adobe Photoshop-i rastruli grafikis 

profesionaluri damuSavebis yvelaze mZlavri da 

popularuli programaa. is nebismieri sirTulis 

grafikasTan muSaobis saSualebas iZleva. es mTeli 

kompleqsia, romelsac gamosaxulebis modifikaciis 

mravalricxovani SesaZlebloba, filtrebisa da 

efeqtebis didi arCevani da axali instrumentebis 

mierTebis saSualeba gaaCnia. am programis 

efeqturoba ganpirobebulia xatavis, retuSirebis da 

kompoziciis Sesaqmneli  instrumentebis 

mravalferovnebiT, gamzomi instrumentebis 

moqnilobiT, romelic sxvadasxva sazomi erTeulebis 

kombinirebis saSualebas iZleva, teqstis damuSavebis 

farTo SesaZleblobebiT, rogoricaa deformacia da 

sxvadasxva efeqtebi, Convert-to-outline funqcia _ 

teqstis maskis saxiT gamoyenebisTvis, 

orfografiuli Semowmebis moduli da sxva.  

am programis bolo versia PhotoShop CS2, damatebiT 

Seicavs programa ImageReady CS2-s, romelic WEB-
grafikis damuSavebis saSualebas iZleva 

(gamosaxulebis optimizacia, animirebuli gif-is 
Seqmna, suraTebis danawevreba da sxva), rac kidev 

ufro mosaxerxebels xdis mas. programa PhotoShop 
CS2–i, Adobe Illustrator CS-is msgavsad Adobe Creative Suite-
is SemadgenlobaSi Sedis. 

es programa axal standarts uzrunvelyofs rogorc 

beWdviTi gamocemis, ise eleqtronuli wignis, WEB-
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publikaciisa da usadeno mowyobilobisaTvis 

gamosaxulebis profesionaluri momzadebis sferoSi. 

 

 

9.3. programuli paketi Adobe Creative Suite 2 

gansakuTrebul yuradRebas imsaxurebs programuli 

paketi Adobe Creative Suite 2, romelic kompania Adobe–s 
sxvadasxva bunebis ramodenime grafikul redaqtors 

aerTianebs da qmnis srulyofil, erTian dizainerul 

instruments. am paketis Standard versia Seicavs Semdeg 
programebs: Photoshop CS2,  ImageReady CS2, Illustrator CS2  
da InDesign CS2. versia Premium-s ki damatebuli aqvs 

programebi GoLive CS2 da Acrobat 7.0 Professional. es orive 
versia damatebiT Seicavs _ Adobe Version Cue-s 
failebis marTvisTvis da _ Adobe Bridge-s, romelic 

yvela am programis damakavSirebelia.       

Adobe Creative Suite 2-is programaTa erToblioba 

dizainis mZlavr da universalur instruments qmnis. 

ori maTgani ukve ganvixileT (Adobe Photoshop da Adobe 
Illustrator), rac Seexeba – Adobe InDesign-s, mas warmatebiT 

iyeneben dokumentis dasakabadoneblad, Adobe GoLive-s 
ki Web-gverdis Sesaqmnelad. rogorc cnobilia, 

eleqtronul dokumentaciasTan muSaobis yvelaze 

mosaxerxebeli formatia PDF-i, romelic swored 

programa Adobe Acrobat-is saSualebiT iqmneba. 
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dReisaTvis, am programebs Soris urTierTqmedeba 

Zlierdeba. damatebulia saSualebebi, romelic 

ufro meti saerTo brZanebebis, instrumentebis da 

palitrebis gamoyenebis saSualebas iZleva, rac 

aadvilebs programebs Soris gadarTvas, es ki 

gacilebiT produqtiuls xdis samuSao process. 

Adobe InDesign CS2 

programa Adobe InDesign CS2-i ZiriTadad gankuTvnilia 

broSuris, wignis, mxatvruli Jurnalis da didi 

zomis teqstis Semcveli sxvadasxva dokumentis 

mosamzadeblad. roca aseTi obieqtis yvela saWiro 

elementi (teqsti, cxrili, veqtoruli gamosaxuleba, 

naxati, foto da sxva) sxvadasxva programaSia 

Seqmnili, InDesign-is saSualebiT SeiZleba swrafad 

davakabadonoT da movamzadoT publikaciisaTvis 

nebismieri sirTulis forma. programa InDesign-i 
integrirebulia ara marto aRniSnuli paketis 

programebTan, misi saSualebiT martivad SeiZleba 
Word-idan mza formatirebuli teqstebis, Excel-idan 
cxrilebis, PageMaker-idan an Quark-idan awyobili 

gverdebis importireba.   

InDesign-is ZiriTadi SesaZleblobebi 

dokumentis Seqmna. furclis awyoba da redaqtireba, 

teqsturi CarCoebis Seqmna da redaqtireba. 

teqstTan muSaoba. teqstis Seqmna, importi, 

redaqtireba, efeqtebi, kavSirebis (Links) Seqmna, 

Sriftebis marTva. 
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feri. ferTa palitra, konturi, gradientuli 

Sevseba, spot-saRebavi, feradi teqsti. 

sxvadasxva programidan gamosaxulebis importi, maTi 

dakavSireba (Links) da am kavSirebis marTva.  

master-SablonebTan muSaoba. palitra Paragraph Style 

cxrilTan muSaoba. cxrilis Seqmna, formatireba da 

redaqtireba, mza cxrilebis Semotana, formulebTan 

muSaoba. 

veqtoruli gamosaxulebis Seqmna. mrudis xatva, 

feri, konturi, kopireba, formis Secvla, arekvla.  

grafikuli failis formati, grafikis Casmis 

reJimebi, Links palitrasTan muSaoba, grafikuli 

biblioTekebi 

efeqtebi. gamWvirvalobis parametrebi, 

importirebuli gamosaxulebis gamWvirvalobis 

Secvla. Crdilis Seqmna. 

interaqtiuli dokumentis Seqmna. mza dokumentis 

eqsporti PDF-Si. sarCevis Seqmna. 

publikaciis momnzadeba beWdvisTvis. Sriftebi, 

PostScript_failis Cawera da failis EPS formatSi 

damaxsovreba. 
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