KomnbloTepHasa rpaduka
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Ha npumepe ctaHpapTa WebJS
n ononnotekm THREE.JS




OcHoBHble rpadpuyeckue API
A | ¥

Microsoft DirectX — nosiBuncsa B 1995, ¢ Bbixogom
Winodows 995, ¢ uenbto gatb eanHoe rpadunyveckoe AP
C NPAMbIM OOCTYMNOM K BuageokapTe. Kotopbin Obir
YaCTUYHO YyTpa4yeH C BbIXOOM MEPBLIX BEPCUN
Windows.

. OpenGL n npoussogHble OpenGL ES, WebGl, Vulkan -
nossuncs B 1992, craHgapTuanpyeTt OocTyn K

rpadouyeckomn annaparype nyTem CMeLleHnsd e
OTBETCTBEHHOCTU 3a CO3[aHMe annapaTHOro apavBepa
Ha npoun3BoanTena rpagouyeckoro yCTpoucTBea.
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C yem paboTatoT

BUOEYCKOPUTENN?
————"
[ NaBHbIMW CylHOCTAMIN C KOTOPbIMHA

pa60Ta HOT BNOAEOYCKOPUTEJIN ABJTAKOTCAH.

. BepuwinHbl
. ['paHn

. [pyMuUTMBBLI NN NONUIOHbLI
. [eKcTypsl
. UWengepobl



[ lonnroHanbHag Moaesnb

g
[lonuroHanbHaa Moaernb - COBOKYMNHOCTb

NOJIMTOHOB, COCTOALLNX N3 BEPLUNH U FpaHeVI.




[lpumep nonuroHanbHOU Moaenu




UTO Takoe TekcTypa?

-
- TekcTypa — pacTpoBOe n3obpaxeHue,

HaKliadblBa€eMO€ Ha NoBEPXHOCTb MOAETIN
COCTOALLEN N3 MHOXECTBA MOSIMTOHOB A4
npngaHna mnM Hy>KHOro BHELLHETo BUAaA.




TaHK ¢ TekcTypou n 6es




UTO Takoe wengep?

-
LLlengep — nporpamma coctaBfieHHasa Ha

crneumnanbHOM A3blKke NPorpamMMmmMpoBaHUS
npegHasHadeHHas Ans UCMONHEHUS Ha
BUOEOYCKOPUTENE.

Twunbl Wengepos:
. BeplunnHHbIV Wengep

. [eomeTpuyeckunmn lengep
.  @parmMeHTHbIU (NMMKCENbHbLIN) Wenaep



Kamepa

A
Kamepa 3agaet obnactb otcevyeHus

HEBUOMMBbIX 0DriacTen: ONMXKHIOK MITOCKOCTb
OTCeYeHUs, garnbHOK 00NnacTb OTCYEHUS,
yron ob3opa kamepbl. Kamepa nmeet gea
TUMNa NPoeKUMn: nepcnekTnBHasa npoeKkums
UNn optorpadpnyecKkyto NpekLuto.




WWPpUHa

obnacTe OTPUCOBKM

Kamepa ,. seicota  (-1,1,0;

nepcnekTuBHOM - AT (-2)

npoeKLun | ) —Far 2 X
AanbHAA MNNOCKOCTh OTCEYEHNA

- e—1zNear
i BAMXKHAA NNOCKOCTb OTCEYEHNA 2 ) 1

MPOCPAHCTBO OTPUCOBKN ‘

z COP (2x2x1 Cuboid)
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BepLUnHHBLIN WWenaep

I |
BepLnHHbIN Wenaep no3BoNAeT MEHATb MO3ULUIO

BEPLUNH, a TaK e NX UBET N HOPMAJlb.

glPosition (-1, 1, 0, 0) glPosition (1, 1, 0, 0)
glColor(1,0,0,1) glColor (0,0,1,1)

0)

-1, 0O, 0)
,0,0,1)

glPosition (-1, -1, 0, 0) glPosition (1, -1, 0, 0)
glColor(0,1,0,1) giColor(0,1,0,1)




Teccendauus
|

Teccensaunsi — 9To aBToMaTUYeCKN npoLecc gobaBneHus
HOBbIX BbINYKIbIX MHOIMOYrofisHUKOB B MONUIOHabHYH0
CETKY C Lienbto NOBbILWEHNS AeTanunsawmnm CeTKM.




LLlenpep reometpun
-

[TosBongeT 4obOaBNATb K TEKYLLEMY NMPUMUTUBY (UK
BEPLUMHAM MU FIMHUAM) HOBbIE NPUMUTUBLI (UK
BEPLUWHLI NNK NMHUK). Ha Bxoge npuHuUMaeT oaunH
NPUMUTUB, HA BbIXOOe HOMb UMK bonbLlie NPUMUTUBOB.




[TocT-00paboTka reoMeTpun
"

Ha aTane noct-obpaboTKu OTCEKAKTCHA TOYKM, NMUHUN,
NONUIroHbl HaxXoadaLWMecs 3a npegenamMmu obnacTu
OTPUCOBKK. Tak ke Ha JaHHOM 3Tane eCTb BO3MOXHOCTb
nonyynTb bydodpep reomeTpun, anga nocrnenyLiero ero
BbICTpOro ucnosnb3oBaHust 6e3 nepecyerta.




Pactepusauus
e

Ha gaHHom aTane npoucxoamT TpaHcdopmaums
O0ObEKTOB NMOAroTOBMEHHbLIX HA NpeadbIAYLLMX 3Tanax B
TPEXMEPHOM NPOCTPAHCTBE B PacTPOBOE, ABYXMEPHOE,
n3obpaxxeHue.




[TKcenbHbIN(PParMeHTbIN)

mevlp,eE
Ha gaHHOM aTane npoucxoauT NpuaaHue LBeTa
KayKOOMY MUKCENI0 pacTPUpOBaHHOM FEOMETPUMN.

TeKkcTypal

TeKCcTypa2




[TocToOpaboTka
A

Ha paHHOM 3Tane npoucxoauT OKOHYaTenbHoe
dopmupoBaHune nsobpaxeHus. l[lpoxoaat
criegyoLine onepauymu.

. TEecCT BrageHua nukcenem (NuUKcerb MOXET He
npuHaanexatb opengl )

. SCissor TecT (0bpe3aeT YyacTb n3obpaxxeHud
3aJaHHbIM MPAMOYrofibHUKOM)

. TEecCT MyOuHbI
. CMewleHune (blending)

. MPUMEHEeHMe NorMd4ecknx onepaumm ons
oTODOpaXXeHMs No Macke




WebGL
s

WebGL - 6ubnuoteka, no3sondoLlas co3gaBatb Ha
JavaScript nHtepaktuBHyto 3D-rpaduky,
OYHKUNOHMPYIOLLLYIO B LLUMPOKOM CMeEKTpe
COBMECTUMbIX C HEN BeD-Opay3epoB. 3a cHET
MCNONb30BaHUA HU3KOYPOBHEBLIX CPeACTB
nogaepxkn OpenGL, yacTtb koga Ha WebGL
BbINonHaeTca Ha Bnaeokaptax. WebGL - ato
KoHTekcT HTML anemeHTa canvas , KOTOpPbIU
obecneunBaeT AP| 3D rpadpuku 6e3 ncnosib3oBaHus
nnarnHoB.




Three JS

R
Three.js — nerkoBecHas Kpoccbpay3epHas

JavaScript bubnmorteka ¢ OTKPbITbIM
MCXOOHbIM KOOOM, NpeaHa3Ha4YeHa ans
YNPOLLUEHNS CO3aHNS N OTODpaXeHUs
aHMMMPOBAHHOW KOMMbOTEPHOU 3D
rpadoukn npu paspaboTke BeO-
NPUNOXXEHUN.




