Ep Ty3uniau JonHMxajJaniHUHT aBTOM

Ty3UlI TU3UMHUIAru YpHU

—
Ep Ty3uniam JjoduxXajJanrHUHT aBTOMATIAINITHPWUITAaH TH3UMHUHH SIPATHINHUHT 10
acocui TaMOUWIIapu
Ep Ty3unram JodnxXajJJautHUHT aBTOMAaTIAINTHPWIITAH TU3UMIIApHUHU 10
JoMuxaiamra Ba YHUHT dJIEeMEHTJIapyura KyHniaJurad acoCui Tajadiap
Ep Ty3unmam gJoiinxajanrdHu aBTOMATIAIOTUPHUIN TU3UMIIapU TapKUOHW Ba aCOCUM 10
3JIEMEHTJIAPUHUHT Ba3zudanapu
Ep Ty3unrau norMuxajdaimHUHT aBTOMaTIallrad TU3UMJIapy Ba reorpaduk 14
ax0opoT TU3uMIIapuaa rpapuka
KaMHU 54
8-cemecTp
Ep Ty3unr xucoO-KuTOoOIapuHU aBTOMATIIAIITUPHUII 10
Ep Ty3uinga skcnepTt TU3UMIIapu 10
ITanopama» reoax0o0poT TEXHOJOTHUSIIAPHUIAH €p TY3HIIl Ba €p KaaacTpH 10
HIIUTAPUHU aBTOMAaTIarnTupunraa GouaIaHuIIr
KaMu 30
XaMMacH 84




M
1. YMymun TapTubnap. S

2. 'pachnkaBun TexHonorusnap.

3. lpacdhmkaBmn mwymn ctaHumanap

4. Npacduk (Un3ama) axbopoOTHN KUPUTULL.

5. Ep Ty3uWwHN nonnxanawHWHIr aBTomMaTtnaLwiraH
TUsnMmnapuga rpadpukasumn chopmartnap.

6. CKaHep KUJIMHraH TacBupriapHu rubpua Taxpvprnawl Ba
BEeKTOpawTMpuLL Y4yH gacTtypnum BocuTtanap.

7. MpachmkaBumn (YnM3ma) axbopoOTHU YMKaAPULL.

8. ETNIATaa I'ATpan cdhoonaanaHuu.
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5-maB3y. 1-mabpy3a:
rPAOUKABUNA TEXHOJNOTIUANAP
PEXA:

1.YMymuum Taptuonap.

2.'pachukaBumn TexHonorusnap.
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MawwrynoTHuHr makcagu: ETITAToa rpadpukaBnn TexHonornanap Tyrpucmuaa ymymum
TacaBBYPHU LUAKINAHTUPULL

[Meparorvk Basndpanap:

YKyB haonuaTi HaTuxanapu:

1.YmMymuin Taptnbnap.

2.[padmkaBuin TexHonorusnap Tyrpucuaa
TywyH4yanap 6epaau.

1.YMymunin Taptnbnap Tyrpucuaga taccaByp
LaknnaHaau.

2.[padukaBumn TexHonorusanap Tyrpucmnaa
TaccaByp LUaknaHagw.

YKATULL ycryBu Ba TEXHUKACK

Mabpy3sa, aknmm Xy>xym

YKWUTWLL BOCUTanapw

[locka, crnangnap

YKUTULW LAk

Kamoa 6ynmb nwnaw

YKATWLL LLIAPT LLIApOUTK

[MpoekTop Ba KOMNbLIOTEP BUNAH XXMXO3MaHraH
YKyB XOoHacu

MoHuTOpUHI Ba 6axonalu

Bnvy cypos




KUpwLL

eTkasunagn. Mawwrynot m
lwaknuga onnb Gopunnun Mabiym Kumnm

20 pakuka

2 6ockuy 2.1.MB3y pexacu acocun TywyH4yanap 6mnaH Yknngunap

ACOCUIN KNCM TaHUWNG YMKULW Taknug aTnnagu.

50 nakuka 2.2. Mabpy3sa cnavgnap Power Point
TapTmMbuaa Hamonuw aTunagu, xap é6up cnamg TUHIMaMAUNap, acocuii
LapxnaHagu (guarpammanap, xagsannap) MabIyMOTNIapHN aadTapra
Masayra xan6 kunys4yun casonnap 6epunagw. 8316 onagunap, casonnap
2..3.MaB3y pexxanapwu 6ynndya xynocanap bepagunap
KknnuHagu. Kepaknu mabnymoTnapHu gadprapaa
Kana aTuLunapu Kepaknurm éara ConnHagu.
3. MaB3yHu y3nawwTMpunransivk gapaxxacuHu
aHWKNaw mMakcaguaa Te3kop CypoB yTkasmnaau. TanaGanap xaso6
(1-vnosa)

bepagunap

3 bockuy 3.1. MaB3y 6ynmya ymymun xyrioca kunagu. TuHrnangunap

AkyHui Gockny MaB3yHuHr Kacbun aonuaTngarn axaMmmsTm

10 nakvka Ba ypHura Tanabanap abTMbopunHN Kapataau.

3.2. MycTakun v y4yH Tonwunpuk bepvnagw.
(2-unoea)

TonwunpnkHn €3nb onagunap




2 .ETIIAT Tapknbuga HeyTa 3reMeHT —

3. ETIIATga 6ownaHfny Ba SAKYHNOBYM SfiEMEHTIAap HOMUHU
ANTWHT.

4.CypoB-MabJlyMOT XM3MaTN TUSUMU INEMEHTUHUNHI Ba3ndacu
HMMaaaH nbopar?

5. JKCNEPT TUSUMMHUHT ULLNAaLWN KaHagan Tamouunnapra
acocnaHraH?

6. YMymunn 6510k cxemaga anemeHTnap xounawysugaru
XaTOSINKNAPHN aHUKNaHr?
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ep Ty3uul OOBLEKTUHUHT nnaH-Xxaputa matepuaninapvuHu
KOMNbOTEpra KNpuTuil

Ep Ty3uw
nionxanapuHu KUPUTUIITaH TaCBMPHM TO3a pacTp ONnuLl MakKcaguaa ]
vwnawaa Taxpupnauw
KOoMnbloTEpAa
rpacpmkaBun -
TR pacTpHU, KaTnamnap 6yvqua CeMaHTUKaHu KUpUTUL ]
OunaH, pakamnu KypuHuLira ytkasuu
ycynnapuaaH KeHr
¢domnpanaHunagm.
ByHAa, nwnapHu MHTerpannawTupunraH éku ysrapTupusraH ]
Gaxxapuw KaTnammapHu onuiu
TEeXHOJIOrnsAcu
AAEEL LB 2 Al E L 3KpaHra éku npuMHTepra o6bLeKkT 6ynmya sapyp R
Aactypumn MabJlyMOTNApPHU YMKapuw (MacanaH, 00bLEeKT TaCBUpM,
BOCuUTanapra YHUHI TaBcudcpnapu, KOHTypnap MangoHu, CEeMaHTUK

6ofnuk bynmaraH MabryMoTnap Ba LL.Y.); y
Xonaa TaluKkun
TonaguraH acocum pakamnu KypuUHMLUra aﬁnaHTMpMnraH\

oO6beKkTnapHu Taxpuprnaw (mMacanaH, OObEeKTNapHWHI,
AananapHuHr, anmawnabé 3Kuw MacCUBMAPUHUHT
TallKXW uYerapanapvHu Yy3rapTupuil, ep TyprapuHu
TpaHcdopmaumanaill Ba L.y.). y

anemMeHTnap




IR

3. JoEExasHE afEIEH BeKTODJIAR T

I'AT

4. JoSEXa CerMeHT I DHEH <« THIHIID)
(zapypaT 6Faca).




OO0BbEeKT TaCBUPUHM

KUPUTULL KaHAaun
amanra owvpunagu?

TacBupnapHu
Taxpupnawgpga
Kaucu pgacrtypnap
OunaH nwnaHagun?

wnapvmm XaM aMarlira owmpuil MyMKUH.

OBbLEKT TAaCBUPUHU KNPUTULL acOCaH
CKaHep, AurnTansep eku pakamnu
dooTokamepa eEpgamuga, ctaHgapT

aactypnap 6ynmya amanra owmpunaan

TacsupnapHu TaxpupnaL Kynugaru
aactyprapgaH doovganaHnb yTkasuvnagu:
Microsoft Paint, Imiging, Adobe Potoshop Ba
6owk., «lMaHopama», «CREDO-DIALOGUE»
reoaxbopoTr  TexHomnornanapu  Maxmyurapu
epoamuga xam, by nwnapHu 6axapul MyMKUH.

Pakamnu LLaKrra yTKasuLL Mapinfo,
AutoCAD, MicroStation, WinGis, Easy Trace,
«lMaHopama», «CREDO-DIALOGUE» Ba 6oLiKa
Oactypum  Maxmyanap €epgamuga amanra
owwupunagu, ynap epgamuiga  noumxanaw

/




Bexkmopnu
KypuHuw
myuwyH4acu

HUMaHU
aHasamaou ?

Bektopnu KYPUHNLL
(MabNyMOTNAPHUHI BEKTOPMN MOLENN)
nebd HykTanu, 4Yn3nKnM Ba MNOSUIOH
laknmaarn KeHrnnmk oObeKTNapuHUHE
KoopauHaTta XydTtrnapu (BekTtopnap)
NUFUHONCU Laknmaaru pakammnm
KYypuHuwmMra auntunagun. Bektopnu-
pacTpnu KypuHuLira KENTUPULL
(pactpnalu) — by KEHITNK
OOBbEKTNAPUHU BEKTOPSIN KYPUHULLOAH
pacTpnu KYpPUHULLTa pacTp
areMeHTnapwura, OObEKTNAPHUHT
BEKTOPNN baéHHoOManapu
SNIEMEHTIIAPUHUHI  yrapra Kapawuu
€KMn Kapawnu asmacnurmgaH kenub
4nknob, knmMmatnap 6epuw epgamunaa
annaHTMpuwaup.




doonganaHyBYNHUHT
TawkKn amanuin
AactypnapugaH xap
KaHOan OObEeKTHUHT
METPUK Ba CEMAHTUK
TaLLKWN 3TyBYMNapra
KMPULLNHA

MabnyMOTMapHN NYKN
dopmaTaaH Tanab
aTunran gpopmatra

yTKasuLl Ba Teckapu

amarnHu

Jlonmxanawaa onnHaguraH HaTuxanap
cucpaTn Kynnab omunnapra, XXxymnagaH,
TYPNU XuUn xapakatnapHu Kynnaiw opkanu
TabMWHNaHaguraH, mabiymMoTnap
G6asacmaarn MabyMOTIAPHUHT
TyFpunurura 6ornuk oynuo ETIAT
KyumaarmnapHu TabMUHMNALWIKM Kepak:

ypnu xun 3XMnapa
TaneépnaHraH
rpachmkaBumn Ba
CeMaHTUK MabllymoTnap
Ga3zacuHU MapKasum
MabnymoTnap 6a3acura
KYLUMLUHN

MabiyMOTMapHU
TapMOK opKanu
KUPUTULL Ba KanTa
MLLNAaLLIHN




rPAOUKABUN
TEXHONOrn4
NAPIA KAHOAU
TANABIAP
KYUMNAOU?

byryHrm KyHoa dukapunaéTtraH
LLIAXCUA KOMIMbIOTEPSIAPHUHI KaTTa
kmecmn 30 — rpadpukanap 6bunaH
nwnaw  y4yH 3apyp BocuTanap
bunaH XUXO03MaHraH. AHanor
BuageoxabapnapuHm KomnbroTepsrap
YUYYH pakamiu Liakrira annaHTmpuLl

bynnya wuwnap, npoueccop Ba
rpadoukaBmu KUCM N
YHymMaopnurura yTa Xuaonuu

Tanabnap Kysamw.
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Y4 ynyamnu rpacdukara nwnos 6epuLu
Yy ynyamnu XapaéHu 4 Ta bocknuagaH noopar bynaau:.
rpadpmkara mwinos - WWIAKNHU y3rapTupuu 6ymnunya
xucobnawnap (transform);

Gepuwl

TeXHONOrusAcu . ighting):
HeuTa GocKMuAaaH - eputui (lighting);
n6opar? - reoMeTpuK Mwnos 6epuw (setup);

- peHaepwuHr (rendering).

By G6ockuuyaa TM3MM HaTuXanapm
O0BLEeKTNapHU y3rapTUpULLIIapHU

Y3rapTupuiLnapHm

xucoobnaiu .
6ockuumMaa KaHpam (xapakaTnapu) KypcaTuiw y4yH
nwnap donpanaHunaguraH MaTteMaTuk

6axkapunagn? xucobnawnapHu 6axapagm.



By 6ockuyaga épuTtULL yNYamMapu caxHa Ba yHAa
XXounawraH o6beKTNapHUHI EPUTUNTAHITUTNHA
aHMKnaunaum (eputull — by epyFnmMK MaHOGaanapuHUHr
reomeTpuk xounawysuaup). KemmH eama TacBmpnapra
Kynnab yuybypuyaknap Ba 6anaHgnuknap
KoopAuHaTanapv TynnamMmu waknuaaru koopauvHatanap
Ba 00beKkTnap 6enrunaHagun. YHoaH KeMUH OJIUHraH
MabllyMoTnap reoMeTpuK nwnoB 6epuLl y4yH
robopunagm.

EputnL 60CcKnum '

KaHgaun vwunap
Gaxxapunagn?

Oy 60CKu4 xXapaéH oynub, yHaa ysraptTupuil
xucoonawnapu Ba éputul 6ockuunapmaa
OJIUHraH 6anaHAnNUKNap KoopauHaTanapu,

NMUKCensapHu WaknnaHTupmwaa
donpanaHunagurad mabsnymotnap cdopmartura
aunaHTupunagm.

eomeTpuk nwnos

Oepuw 6ockuumnaa
KaHOau uwnap

caxxapunagun?

By 6ocknyaa moc cosinawwiHu (KOPauTUPULLHN)

PeHaepuHr
6ocKkMunaa KaHaan Xxucobra onraH xonga, 3apyp paHrnap nMkcenwm
uwnap kagpnap (pacmnap) 6ydgepura ysatunagm Ba

oaxapunaau? TynnaHagu.




Tekucnaw Ba
KUHeMaTuK
camapanap

30, — TexHonorvsnapuHu  ULWINOBYUITAPHUHT  acoCuK
MakcagnapvgaH 6upu — TesnmartuMw annapatm  BOocuUTacu
époamMuga Tyna caxHa Macwrabuga, TacBUMpPHUM  TeKUcraluHu
TabMUHNAL xmncobnaHagu. TacBupnaHaéTtraH KEHIMuK
OObeKkTNapuHUHI  MOFOHanawyBu  Xo4ucacu,  TacBUPSIOBYU
Kypurima obbekT TyFpucuaga kamta vwnawiv MyMKUH GynraHunaaH
Kyn MabnymoT onraHuga cogup Oynaan. Hatwxkaga xap Xun
paHrgarn Kyn OypyaknunapHu axpartyBdin derapanap 0Oynna®
KeMTuKnap nango oynagm, Kua Ymsmknap nofoHanapra annaHgw.
Tekncnawpa KywHu nukcennap apanawmnb ketagu, Oy aca Tekuc
YTULINAPHU SpaTul UMKOHUHK Bepauw.

Silicon Grahics myTaxaccucrnapy TOMOHMAAH ULaHraH gHa
butta ycnybaa nurmw 6ydepnapuaaH donaganaHunraH. byHaa
Oup Heya Oycdepnap TynraHga rpadukasMn  MUKpocxema
YNapHUHI MabhymMoTnapuvHu Kywaawn, by aca TacBupra sxwum
KYPUHULL BepuLl MUMKOHUHU sipaTaau.

Kennnyanuk pupma 3dfx T-Bufler ycnybuHn apatgu, y Tyna
9KpaHga TekucnawpaH wbopataup. by TexHomorma xap Xxun
KMHEMaTUK camapanapgaH, Wy XymragaH, TaCBUPHUHI KYPUHMLL
aHuknurn (depth of feeld) df xapakatgarn TtacBupHuHr (motion
blur) toBunraHnuk papaxanapugaH donganaHil  UMKOHUHU
bepaaw.



FO3anapHuHr
pensednunurm
HU TacBupnaw
(bump

mapping)

By ycyn oObektra Maxcyc  TeKCTypaHu
eTkmanwpaaH nbopar 6ynub, HaTuxkaga to3a Kynpok
xakukatra akuH KypuHagu. YHU amanra OWUPULLHUHE
6up Heya wynnapu Oynmb, ynap Kymnacura
HykTanapra wuwnoB Oepuw (dot-product) Ba caxHa
SNeMEeHTNapUHNHI TEKCTYpanu Kkaptacu (enveronment
— mepped bump mapping, EMBM) épgamunga
penbedHU KypcaTtuiunap Kupaau.

bocuw ycynn TacBUPHWHI KEPaKIM aHUKurura
TEKCTyparnapHu Kysfratuw Wynnm OwunaH  spuwmul
MUMKOHMHM ©Oepagn Ba Kyn pecypcriapHu Tanab
aTMangn.

EMBM —Direct X 6,0 Ba KENMHIN BepCUSNAPUHU
KeHramtmpuwl  Tyniamuga amanra  owmpunrad
AeTannapHM  kanuta uwnaw  TEXHONOrnsanapuHUHE
bupngmnp. Ywoby t3a ycnybugaH ovganaHuwaa,
lo3ara EpyFnvK yTkMp Oypyak octmaa Tywca TacBup
aHUK bynagu; OyHOaH Talukapu EePYFInK
nonmMxpomMaTuK Bynmn xam MyMKUH.



TekcTypaHu CUKULL
TylwlyH4Yacu
HUMaHU
aHrnartagun?

Y3rapTupuw
nap Ba
€pUTULLIIAPHU
Xmucoonatu

OBBLEKT TAaCBUPUHUNHI aHUKIUTMHM BoLlKa4Ya FOKOPUPOK
3MYNMKKa ara TekcTypagaH donganaHmb xam,
OLLUMPULL MYMKUH. TeKkcTypaHu cnkul yyyH S3TC
TexHonorusacnaaH doonganaHunagn. YHUHr épgammaa
32-ontnn 1024x1024 HykTanu ynyamaaru (3 Mo
XoTupara xowunawagurad) maTtH 6op nyrm 524 K6
XoTupara >xousnawuagm

30- rpaduka poupacuga Oy MacanaHu €YULLHWUHIL
butTarmHa nynu 60p, SAbHU, TAaCBUPHU TalUKUM 3TYBYM
Kynéypyaknap COHUHM Kynantupuil. bupok, kynbypvaknap
COHMHWN KYynanmTupmb TacBUPHWU KypcaTull ydyH mMapkasum
NPOLECCOPHN Y4 yrnyamnu rpadukasnnm mMabiymoTnapra
nwnos ©OepuwgaH KyTkapuw Kepak. by macananu
akceneparop daxapuim MyMKMH, MacanaH, nVidia Ba S3
dompmanapuHUHI AHIU MUKpOCXemMacu, T&L
xucobnawnapura  unwnos  6epuwHn - Pentium IV
npoueccopura HucbataH oup Heva bapobap Te3 bakapuLu
UMKOHMHN Gepaan. Arap MI1 pga rpadwukara wmwnos
bepuw ©OwunaH Oump Katopaa Aouvmo 6Golwka wuwnap
bopnurnHn xucobra orncak, yHM 0304 9TUL, caxHadaru
Kynbypyaknap CoHMHM TaxmuHaH 10 6apobapra owmpuL

MKOHUHW Bepaau.




Ep
TY3YBUYUHUHT
dBToOMaTNnauTn

punraH mu
ypHu (ETANY)

by TexHUK Ba gacTtypun BoOCUTaNapHUHT
LLIaxXcum maxmyacu 6ynmo, y3 nuura
LLIAXCUN KOMNbIOTEP EKU ULLIYK
CTaHUWNSHW, CKAHEPHW, NNOTTEPHM Ba
boluKka ynama KypurmanapHu,
Mab/TyMOTIApHM JacTypun Kanta miunatu
BOCUTaNapuHU, MalunHa rpadouKacuHUHP
b6asaBuin gacTypum TabMUHOTUHU, MOC
nyHanuwgaru amanum gactypnap
NUFUHONCUHKM Ofladuv Ba ep Ty3yB4M
MyTaxaccuc Kacobmn nwnHu
aBToMaTtnawTupuLlra MymxannaHraH
B6ynnb, nokan €k xyayannu TapMok
Tapkubuga ekn mycrtakun Taptmbdaa
dhaonuaTt kKypcaTtagu.
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1.ETIIATna rpadomnkasum noﬁmxaneﬁapaém
kaHOan TaptTnoaa onub bopunagn?

2. padpmkaBUn TeXHONOrns TylyH4Yacu HUMaHU
aHrnatagmn?

3. Y4 ynyamnu rpadoukara vnos 6epuiu
XapaeHun kaHaan bockmunapgaH TalwwKum TonraH?



