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KOMIIBIOTEP TPA®UKACHU
Hmon6a6aeBa Max¢dysaxoH

AHHOTanusA: Yw6y makosna komnbvlomep 2epadukacuHuHz Hasapull acocaapu,
acocutl ycyaaapu 6a amaaull KyAaaul mexXHO/A02USAAPUHU Yp2aHuwea 6arullJaaH2aH.
Komnblomep epagpukacu — 6y 06bekmaap 6a maceupAapHu sipamuil, y3zapmupuul 8a
ducnselida akc ammupuw yyyH MyAxcaniavead dacmypuill masmuHom ea annapam
gocumanapu Maxcmyuoup.

Kypcdoa maceupsaapHu wakAaaHMUpUWHUHZ ACOCUll NPUHYUNAAPU: pACmMpAU 8d
gekmop.iu 2pagpuka mexHosiozusiaapu, pasz modeanapu (RGB, CMYK), wyHuHedek, 2D 8a
3D Modeasawmupuw ycyaaapu bamagcua Kypub HuKuaaou.

Anoxuda ssmubop azosutl 065eKMAAPHUHZ YU YA4AMAU MOOEAAAPUHU APAMUU,
y/aapea mekcmypa bepuul, épyFauk ea cosi 3pdekmaapuHu Xucobaaul, aHUMayusi
npuHyuniapu 6a Komnvlomep 2pa@dukacuHuHz uAmull madkukomiaap, MyXaHoucauk
aotiuxanaw (CAD), sudeoyiiuHiap ea supmyas peaanuk coxasapudazu 3aMOHABUL
KyanaHuauwuza kapamuaadu. ®aHHuHe y3aawmupuauwu maaabanapea pakamau
macsupsaap 6uiav npogeccuoHa dapaxcada uwaaul 8a 8u3yaa ax6opomHu camapanu
y3amuu KYHUKmMaaapuHu 6epadu.

KasuT cy3aap: komnvlomep epagukacu, pacmpau epaguka, eekmopau epaguka,
2D/3D modeasawmupuui, peHdepuHe (Render), sudyaauszayus, pacmpaaul, nukcea, paHe
Modeanapu (RGB/CMYK), anHumayusi, eupmyan peaaaux (VR), myxaHoucauk aotiuxasaul
(CAD).

1. ®anHuHT ATaMacu Ba Tabpudu

Tabpud: KomnbioTep rpadukacu — Oy KOMIbIOTepJapJaH BHU3yaJ
(kyprazmasiv) TaCBUpJIapHU spaTHLI, CAKJIalll, Y3rapTUPHUII Ba HAMOKUII KUJIUII YYYH
MyJDKaJIJIaHTaH ycyJulap, BOCUTaJiap Ba aJilrOPUTMJIApP MaXXMYWHU VpraHyB4Yd ¢aH
WYHAJIMIIUAUP.

Y MHCOH Ba KOMIIbIOTEp YpTacujard y3apo aJOKaHUHT acOCUM BOCUTaJIapUjiaH
6vpyu 6yaMb6, axO00pPOTHHM BU3ya/JIALITHPHUII JKAPAEHUHUHT aXKpajMac KUCMH
XUCOOJIaHAIH.

2. ®aHHUHT Makcaau Ba AXaMHUSITH

Acocuil MakcaZ: Xap KaHJal MypaKKaOJIMKAAru o0beKTJiap Ba CaXHaJJApDHUHT
paKaMJd MOJleJUIapUHU SpaTUll, yJAapHU peas BaKT peXuMuaa €xku cudaTiau
peHJIEPUHT OPKaJIM 3KpaH/la aHUK aKC STTUPHILL

AxamusaTtu: KomnbroTep rpadukacu xo03upZa HadakaT KHHOUHAYCTpPUSA Ba
BU/leOyiMHIapAa, 6anku MyxaHaucauk jonuxanam (CAD/CAM), tTu66uér (MPT Ba
Y3U TacBupsiapu), WJIMHH TaAKUKOTJIAp (MabJyMOTJApHHA BH3ya/JIAIITHPHIN),
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apxXUTeKTypa Ba Beb-AW3aliH coxajapyJa XaM HWHKWJOOMM y3rapuillJlapHU amaJra
omwnpau. by ¢paH paKkamM/in UKTUCOAUETHUHT aCOCUM JipaiBepiapu/iad 6upuaup.

3. KomnbroTep 'padprkacuHuHr Tapuxuil PUBOXK/IaHUIIIN

Jactnabku 6ockud (1950-1960 #Hwusiap): KommbioTep rpaduKacUHHUHT HJIK
KYpUHHILJIAPK XapOuil Ba MJIMUH TaAKUKOTJIap/a naigo 6yaraH. Sketchpad gactypu
(UBan CasepsieHz, 1963) koMmbioTepJia UHTEPAKTUB 4YW3UII HMKOHUHU GepraH
OMPHHYU MYXUM BOCUTA OYJITaH.

Veum JlaBpy (1970-1980 Huiiap): Paurusin JUCIIeUIap Ba
MUKpPOIPOLIECCOPJIAPHUHT MNaij0 Oyaumu épaamuaa 3D Moje/slaliTUPUII  Ba
doTopeannucTUK peHJEpUHT anropuTmiaapu (MacanaH, [ypo Ba @PoHr cosiam
yCyJIIapy) pUBOXKJIAHTAH.

3amoHaBui 6ockuu (1990-HunnapaaH xo3upraya): MHTepHeT Ba rpaduk
npoueccopsap (GPU)  HHUHr  PUBOXKJ/JIAHUIIK  KOMIbIOTEp  rpadHKacHHU
OMMaBHHIJIALITHP/U Ba peas BakT pexxumugard 3D (Yitunnap, VR/AR) yuyH Uyn ougu.

4. ®anuuHr Acocuit Myynanumaapu

KoMnbroTep rpadukacu ogatja Kyiujaru acocuil 6yimMiapra axxpaTUuaau:

Wkku ymyamin rpaduka (2D): Pactpaum (Photoshop) Ba Bektopsu (Illustrator)
TacBUpJiap OWJIaH MILJIALI.

Y4y ymyamau rpaduka (3D): O6beKTJapHH MOJe/UIAIITHPHULI, TEeKCTypaJall,
EépyFJIMKHU KyWHUIL Ba peHJePUHT KUJIULL.

AHuManuda: XapaKaTJiM TaCBUPJIAPHU APATULL YCYJLJIAPH.

Busyasnamtupui: UiMUR Ba TeXHUK MabJAyMOTJApHU KyprasmaJjd IIakJra
KeJITUPHIIL

I. 'paduka Typsapu Ba Acocuit TymyHuanap

L.1. Pactpsau (Butman) I'paduka (Bitmap Graphics):

Tabpucdu: TacBupHUHT mnHKcessap (HyKTasap) Marpuuacd cudartuza
TaCBUPJIAaHUILIHU.

Acocuii TymyH4dasnap: Iukcesn, aHukauk (Resolution), panr uykypsuru (Color
Depth).

Kyananui coxacu: @oTocypaT/ap, pacMaapHU KalTa UILIall.

dopwmaraap: JPEG, PNG, GIF, TIFF.

1.2. Bexktopuiu I'paduka (Vector Graphics):

Tabpudu: TacBUpHUHT MaTeMaTUK QopMmyJsanap (HyKTasap, YU3UKJAp, ITPH
YU3HUKJIap) épAaMu/ia TaCBUPJIAHUIIIH.

Acocuiéi TymyHuyasnap: bBesbe 3rpu uusukiapu, Hyn (Path), Mukécaan
MYCTaKUJLJIUK.

Kynnanum coxacu: Jlorotumnuap, mpudTaap, Myxangucauk yndmanapu (CAD).

®opmartaap: SVG, EPS, Al, CDR.

1.3. ®pakras Ba Y4 yuamiu (3D) 'paduka (Kuckava kupwuin).

II. Panr MogeJsiiapu Ba PanrmyHocauk Acociapu
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2.1. Pauruunr ®usukacu Ba Kabysn KuJMHUIIK: ACOCUM paHrJap, KyllMM4ya
paHrJap.

2.2. AnputuB Panr Mogenu (Additive Color Model):

RGB: Kusua, A, Kyk. [lucnuierdsiap Ba MOHATOpJ1ap/a KyJIJIaHUJIAIU.

2.3. Cy6rpaktuB Panr Mozenu (Subtractive Color Model):

CMYK: Kyk-samma (Cyan), MaxkenTa, Capuk, Kopa. BocmaxoHaza KyI1aHUIa4u.

2.4. Nepuentyan Panr Mopesmnapu: HSV, HSL (Panr Tycu, TyHUHraHJIUK,
Epyriuk).

III. 2D 'paduka Anroputmiapu Ba Kaitta Miiam

3.1. llpumuTuBaapuu Pactpaam (PacTepusanus):

YuzuksapHu sicai aaroputmiaapu (DDA, Bpesenxam).

KynobypuyakiapHU TYyJAMPHUII aJITOPUTMJIAPHU.

3.2. T'eomeTpuk TpaHnchopmanusasap (S"3rapTI/1pI/ILuJIap):

Tpancasanusa (Cwpkutuw), Macwra6aam — (Kenradtupuim/Kudpaitupum),
Avnantupuw (Potanus).

33. Kecuwr (Clipping) Anroputmiapu: TacBUpHUHT akaT KypUHaJWUraH
KUCMUHU axkpaTub osuii (Kosn-Casepsena, CazepseHa-XoArMas).

IV. ¥4 ynuamau (3D) 'paduka Acociapu

4.1. 3D MogesuialiTUPULL:

Baiipdpeitm (Wireframe): Cumin kapkac Mo/iesu.

103a mozesnapu (Surface Models): CupTaiapuu sipatuin (ITawiap, HYPEC).

KaTTtuk xxucm mogesapu (Solid Models): O6GbeKTHUHT MUKH XaXKMHUHHU XUCOOTA
osini (CSG, B-Pem).

4.2.3D Tpauncdopmanusaap Ba [Ipoekyusinap:

®azoaaru TpaHchopmanysaaap.

[lpoekuusinamr  Ttypsaapu:  Oproronan, IlepcnektuBanu  ([IpocrnekTHUB)
MpoeKIusiIap.

4.3. Kypunagurau H03anapuu Auuggai (Hidden Surface Removal):

Z-6ydep ycynu (Depth Buffer).

Panro6a-panr pacm ynsuu (Painter's Algorithm).

V. Pengiepunr (Busyanusanus)

5.1. Epyraiuk Ba Coss Mogennapu:

Jlokan mogennapu: @our, 'ypo, JlambepT cosiai.

['s106an épyrauk Mozesnapu: TpaccupoBka (Ray Tracing), Paguocutu (Radiosity).

5.2. Tekctypanaw (Texturing): O6'beKT r03acura TacBUpJIapHU ENUILITHPHULL.

5.3. Penpepunr Kagannawrupuin: 'paduk npoueccopsap (GPU) Ba meigepaap
(Shaders) HuHT poJiu.

KomnbioTep rpadukacyd Kypcu Bu3yaJsl TacBUpJiap OWJIAH WULJIAIMIHUHT HAa3apuu
Ba aMaJIMi acoC/JapuHU Y3JAUITUPHUII YIYYH MyXUM NOWJeBOp OV/INO XHM3MaT KUJIAJU.
By ¢aH koMmmblOTep TexXHOJOTHSJIAapU  €pAamMuja  axO0OpOTHU  SIpaTHIL,
MO/Ie/IIAIITUPHUII Ba BU3YAJJIAIITUPUIIHUHT YHUBEPCAJ THJIU XUCOBJIaHA/H.
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1. Aransianran Acocuit Hatuxkanap

I'paduk Acocnap: Tanabanap (éxku YKyBUMIaAp) PACTpJiv (MHUKCeJra acoCJAaHTraH)
Ba BEKTOPJM (MaTeMaTHK) rpadvkKaHUHI GapKUHH, YJIApHUHT ad3a//IMKIapU Ba
KaMYMJIUKJIAapPUHU XaMJa acocuil padr mojesiapu (RGB, CMYK) HazapHsiCHHU YyKyp
y3JallTUPAUIAPp.

Mogemnamtupuin Kyuukmanapu: Ukku yiadamiau (2D) TacBUpJIapHU reOMeTPUK
TpaHchopManus KU, IYHUHTZAEK, V4 Yadaman (3D) Mmogennamwtupuin (cupriaap,
KATTHUK >KMCMJIAp) Ba 00'bEKTJIAPHHU MepCleKTHBAJU TaCBUPJIAI YCYJUIAPUHU KYJIJIall
KYHHMKMaJIapy IaKJJIaH/H.

Busyanusanusa TexHosorudanapu: PeHaepUHr )KapaéHu, XycycaH, épyfJuK Ba €O
s¢dekTaapunu xucobsam (Pour, 'ypo cossamiapu), TeKCTypasaall Ba KypuUHMAC
103a/1apHd o6 Tamwiam (Z-6ydep) kabu Mypakkab aJropuTMJIAPHUHT MOXHUSATH
TYLIYHUJIIU.

2. ®aHHUHT 3aMOHaBUH AXaMUSATH

KoMnbroTep rpadukacy 3aMOHaBUM pakKaMJ/d UKTUCOAUETHUHI Kapuilb 6apuya
CoxaJlapuHU KaMpab oJiaiu:

Myxangucauk Ba Apxutektypa (CAD): Jloliuxasam Ba YH3WII KapaéHJApPUHU
aBTOMAaTJIALITUPUILL.

Menua Ba KyHrusaouap coxa: KuHemartorpadus, BHAeOVHHHJIAP, BUPTyaa Ba
KeHrautupuiaras pea/uiik (VR/AR) TexHosorusiiapu.

Wamuii TagkukoT/1ap: MMpHK MabiayMoT/ap TYIJIaMJapHUHU (Big Data) Ba
MypaKkab xapaéHJIapHU BU3ya/lJIalITUPHUILL

3. Kearycu Ypun

KoMnbioTep rpadukacu paHUHU Y3JAMITUPUIN JACTypJiall, AU3allH, aHUMalUs
Ba JiolMXaJall coxajaapua npopeccioHas GaoJUsAT IOPUTULI YUYH axKpaJsiMac 610,
Tajlabajiapra BU3yasJ ax60pOTHU caMapa/id OOLIKApHUII Ba IOKOPU cuaTIU pakam/id
KOHTEHT sIpaTHUIl MMKOHHUSATUHU 6epaju. Yuiby Kypc TajabajJlapHUHT KpeaTHB Ba
TEeXHUK KOOMWJIMSTJApPUHU OUPJIALITUPUO, 3aMOHABUM pakKaMJiM AyHEJAru Tajaabrup
MyTaxaccyc 6110 laKJ/IJIaHULIKTa acoc 6y1aiu.

®OMIAJTAHUJITAH AJABUETJ/IAP PYUXATH:
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2. ®posioB C.A. HauepraTesnbHas reoMeTpud. — MockBa: MamnHocTtpoenue, 1983.

3. PacynoB MX. TommypomoB A.O., Ho6parumoB III.M. HauepTaTesnbHas
reoMeTpus. — TomKeHT: YKUTYBYH, 1993.
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Yyanow, 2018.
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[Tutep, 2018. (3aMoOHaBUM aMaui Ky/1/1aHMa).

8. MycradpoeB @D.U. Ba 6omK. HWHXKeHepauK rpadukacu Ba KOMIbHOTepAa
noiuxanam acocnapu. — TomkenT: TATY, 2015. (Y36ek TuAMAary aManuii Kyiaaama).
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