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4.4 fianuiurnvaulunisnseinvesnuesuazTuinvauulungy
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NAd.3

(2) Fn3eieu
o Tlumuuflinig WindAnwlsZeuduasfinufdismesendasdnsaguuazaulusunsud
aoandasfuiilamseien luguuuuvesnisdeuifitiuinusidugiu (Skill based
learning) waxauninelitnAnwiwuuRnU)URN15A28AULY (Learning by doing)

Folunisduaiuiinuesiugiudiuineinisaeufiawesiuazmalulagiineadasiy

Aoufiunainsfingd laun Wnwenisdswlusunsuuaznisldganduasdniaguinadas

melansauaiagliAiuginaine1sdiaou SIuuinyensAnSISUATIETIA UaLA1S

Sewimenues Jadudiuniwenuauttvesiudinlneluanissedl 21 uwazidietily

ARBaAnuN1TSoUlusI83BY 9 UIDNITHAILINAIIUNIITIN1TAD LU

e nsusunusliunAnwIsiusanlidnistiu wuulnniaufuinis wazauusununy

A9 9 11luszuu HCU E-learning witalddmsulsziiiugaenouaauiaiunia

= 1

® NSUAUNUIYIATNANYILAALAUNINITANYIAUAIIAI8AULBNEINUNATULAE
ARNNALMB SN WNANTAUNUENTY Tl NUIEaUag19UR9UsENaUAIY D
walulad ITwuinisvesnalulad eerusenaunseaniinenssuvaunalulad Usslovd
warfteg19nIsUTTENAlTIUAIUAIG 9 WaludTnusediu N9V wagnsfn w1idy
saudaudunsiauwaluladgidendnwiselulusuien FainAnwiaiunsalifiagng
NAMNEUAT MU INUABNAIADT WIUTENBUNITUNAUBHANITANYIAUATINIEAULDS
| Y] v a A aa | PR — a '
FIuAUUnd 9819898 o Nllaudeiswazvainvatslugluuuniiaula

a

Infographics, Visual notes %38 Video clips \Jufu fanssuidmunianssuiidaasy

o o vy P = Yy a a aAaawy Vny
VIﬂUZﬂ']'iL'iEJUEﬂ'JEJGIULQQ ﬂ']'igﬂ'e] nﬁiuﬂaﬁuaﬁuﬁiaiunﬂsﬂqm’mgmumu uuaﬂlﬂg

wazdianuuiviuiuanuadaulng wazanuirmiluaansidnw Fadunuanvus

psuudn lneluanlssun 21

° mimawmaiﬁﬁfﬂﬁwﬁuq'fﬁ"mﬁaﬁﬂmsﬁnwuﬁmﬁ’uLﬂéaaﬁaiumsa%wassﬁwamu
NATULSVAINABUNINDIEBIHA (2D Computer Graphics) lagin@nwaiunsaiaen
WaueluzuluureIn AL INaNURIBE1 (Hunanuiivansmanisiiniinwsvesindnw
PaLnas81e3s videmunTulmifownAnvesdandn) mnintesdefiuniwilusunsy
(Wfiee 1 1w flsigriuniwTusunsuiiléFeuluauufod vienisieuiisunis

L4

uvetasesdlendugendwisdnsazuld (Rnwndssuiisuagetdas 2 vila) lneiade
& A o ! v P v A & & A wvad o o

Weomilinaueag 1teeAalsenaunie YogondLIsnIan 1w luswnsy AuaudRng 1Aty
Tonmuakazn1siafe Meidunisviieu (ssunguiiaenanesUsenau) n1sussendldau
ANSAISANITVINUVBIBDNAKITNIBN1585U8 Code MNeITD9 NadTui1g19NunANw e
NAADINAILITUAIUAULDY o191 Game, Cartoon, Animation, Graphic Image tJufu

lngn1sAuAdLas19dsnuvastayanilanuil@eneuasnainvaly nieauuiaueni
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NAd.3

Fuissunuiunaiigasuimun fanssuiiiaduianssunisisunisaauiaativayu

n133AN1ssBusuUUNMIaLiianseii (Active learning) ddaSuvinuesisouimiunuLes

nsfiennuansalunismadufiiudy SUduld5 nsdearsuazrinusiudy Jadu

AuanvuvaatudinlngluAnssuin 21

o nsueungliinAnwinunguiniy lnen1siauilaseuasunwmasnsinday
fafiesenauiaInnsEoudmwlsunsuildizoulunauftAnislusuuuuves Web
3D enaruiivnavomaiunanuiiadsassdiulv ldasiiedvanivesdu uasdu
wwiAnveangy awnsathlldliAnysyleviseuntinendy yuyuvsedenulne lagnis
Fuairdoyaanundsieyaiivarnvaisuazindefio niouiainausnufavdluns
simuinanuduszey q Wevszfiuainufime uasuanidsuninuAnfiundeuun

nsudledgmaiatusiuiuenasdfaou wazsiiousiuduiseu fanssuiiiadunis

WAUIN15i38UN1IaauLuUaIiiadnnseiin (Active learning) Tuguuuuvas Project

based learning ¥9@n981A8n1552ud 8352113 (Collaboration) n15AAd519855A

(Creativity) n15fAnfadad1s (Communication) hasn15AAILASILY (Critical

Thinking) AMUNANNIS 4C WATALESUNNEINITNAIUIUIANTSULASNI1TAE19855A NNwYe

N1382815uarAINTINTBAY AIUAATITULATNITITEUTABAULDY TINTIAQIY

SuRlnvauwazanuamnsaluniswianaudsiunuanwuzvastiudinlneluanqssed

21

(3) 3nsUszdiy
o msdsmsthusazmuseunglutuEounengu] vuszuy E-learning
o mydwumeungluiuGeunaufiR
o msiausnanIAnuAuAFeruuisfumAlulaBITuaTensiuneNiimes
97N (1uflen)
o msthiaueransAnwuadesiielumaimunnunesfmesnsfindaesiin (s1ug)

¢ msiauslATIUABNTIREINI TNFaLIRA (1ungw)

5. 9IN®ZNITIATICRTIAAY N15HRaNTHAZAS WA LUlagaNTaUWA

(1) finwen1siasenidedaae nsdeasuasnislidmalulagansaunandasinun
5.1 fiinwglumsldiniasiiondnlunfieglutagtudenisinuineliureuiunes
5.2 ansndeansegeliuseAnSamisiniUaiarnslisu denldsunuuresdenisinaus

DYINAULEL
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NAd.3

(2)38n15e0y
o Tlumuuftins WindAnwldZouduasiinufoafevendndnsaguuazaulusunsud
aoandasfuiiianiseien luguuuuvesnisdeuifitiuinusidugiu (skill based
learning) waxauninelitnAnwiwuuRnU)URN15A28AULY (Learning by doing)

duaSurinweiiugiumuinginisaeuiuneswazmalulagniieitastuaauiunainisind

oA vinwens@swlusunsuuasnisldgenduwisdniaguiiiedes neldnisguawasli

AuEN191ND1958deU TINiarinYEN13AATENA319ETIA wavn1sSausMuaues J9Tu

druntsvesauauiivasiudinlngluandssedn 21 waziiounludevaniunisiseuly

]

FWINDY 9 NIONITWAIUINAITUNIITINTAD LY

o nsusunuelAdnAnwInmazAuiInISANYIAUAdIIR28AULBBNEINUATUlaE

a 4 a _ dda % N1 A o 1 ] v v =
ABUNAANDINIINNENUAMMUNUEANY FIVIVDLUBMINUNAUDDY1MUBYFADIUTZNBUAIY D

L3

wealulad Aauinisvesnalulad asrusenaunseandnenssuvaanalulad Uselovd

o w o

LazAI9E19N15UsTENALTUAILAIG 9 NeluTinUsedrTu Msiienu wagn1sAnyidy
sl dunsiauwaluladgidendnwiselulusuien FainAnwiaiunsalifiagng
NNMEUAT N15HU INUABNTIADST U1UsENaUMTUILALENANTANYIALUATIAIEAULDS

! Y] Y a A A a oA A A |
FINAULLNAIDNBIDU € 'V]llﬂ')qllu’]mj@ﬂ@LLag‘Via’]ﬂVTaqﬁliugﬂLLU‘UV]‘L!’]&UIC'\] LY U

a a

Infographics, Visual notes %38 Video clips \Jufu fanssuidmunianssuiidaasy

Vinwen1siTeuifisnuied n1338e nsiadiuatusalunisuiadnuiinui Adules

wazdianuuiniuiuaadaulnn wazaudiandluamaasidnw Fadunaanuus

vasvusinlnaluanlIssun 21

o nsueumnglitin@nwidudfuiierinisAnuiatuinsesiislunisadeassdnasu
NAIULSVAINABUNINDIEBIHA (2D Computer Graphics) lagin@nenaiunsaiaen
thiauslugUuuuresmsmumanuiogs (Punanuiiuansmanisiininuzvesindne
Paunass1ede videmundulmidownAnvesdaindn) mnintesdeiuniwilusunsy
(fiBe 1 nw1 Aligrdunreilusunsuilfiouluauufod udonsissudisuns
yhauveansesiiefidureniusdniasuld @Enwnlssuiiieusgrsion 2 vila) laevie
demitihiausedeliosfossznoudie Tevensuiivieniuwilusunsy anaudafid iy
Formuauaznsfinss laifunshen (ssynquifiaenndonsznon) mstszgndldau
mMsanSnsiauresreniLfnien1sesute Code MAvatos nasuiogitndnuls
VAADITAILITUAIEALLES FRD8198U Game, Cartoon, Animation, Graphic Image 1Jusu
TnenisAuniinazdedannuvastoyaiifinnmundefiouazvanvaty wieaninauevi

fuisunuiunafgasuiivun fanssuiifadlufanssunisBeunisaauivaaivayy

N1359AN15138USuUUN15AiaNnseIin (Active learning) dudiuiinyeni1siseuiaag
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NAd.3

Aa v

AULEY N15AAINEINITAIUNITUIAINSNNLRY ATdelES n1sFea1swaTi1IUIIUNY

guduansnuuzvesindalneluanissui 21

o msusunglvindnyvhaunguiiuiu lngnsiauilassnunsuiunasnsindsany
fafdesennuinnseuinwlusunsuiliZeulunmaufiinislusuuuuves Web
3D Genanuiitnavemaiunanuiiadsassdiuln ldasiiedvanivesou uasdu
wwafavangy awsatlUldliAnUssloviddeunine1ds yusunsedaulne laens
Fuairfoyaanunasieyaiivanuasuazindotio niouiainausnufimdluns

Aaukaudusyey q Weuseifiuanuinugi wazianiUdeuaauAniunsowun

nauladyniiiAndusiuivenasddaou wasiiiousiuduwiou fanssuiidiadunis

WuIN15i38uN1saauLuUasiiadnnsziin (Active learning) Tusuuuuvas Project

based learning 4@8981A8n1552uiias2uTa (Collaboration) n1sAnda¥19d55A

(Creativity) n15fnsadadans (Communication) hazn15AAILASIEH (Critical

Thinking) AMU%ANN1S 4C WATAWESUNNEINITNAIUIUIANTTULALNISTHS19ETTA NNYL

N1589815UaA21UINTBAY A9INAATITNUALNISITEUTAIVAULDY FINDIAQTY

SuRlinvauuazanuawnsaluniswdanaudsiunuansuzvastiudnlneludanssed

21

(3)35nsussliveg
o mydsnutaunInglutwssun1AUGUR

®  NSULAUBNANISANYIAUAIIMIEAULBNEINUWAL LA NYTIUALTIN 19IPT UADLAILNDS

AR RGACAVIGER)

®  NNSUAUBHNANISANYIAUAIINILAULDINEINULAT LB I UNITAS 19ATTARAITUNIIAUY

ADLNILABSNINNAFDINR

®  N15ULANDLATINUARLANABSNINNFA LR
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wU2AN 5 UNUNITEDULAZN1TUIZIIUNE

NAd.3

1. unumsaau (Weulhdenndasnu Curriculum Mapping UazdonAAABINUNNINN 4 NISHAILINANTS

iSeusvastindnen)
o ua Wata/seaz8e0 NANTIUNTTIEUNTADY 73U i .
Gi2RVAT o . YaHHU
wazdanld Flalg ¥
1 UF3818 AAUTIYY (2/3/0) | uss8Y
(12/8/64) | @  yuziTwAzIBLAIV) * fusmwandenin ULUUTEMS 019138650
(Course Introduction) ¥ ISEUNTEDULAZINAINITIALAY
AnaANaises nanTlunis Uszifiuwa AlvdnAnundousu
[SHUNITADY NTUOUNINY UATNITUDUNUIBIUNADANIA
UAN 9 NTIALAE N13ANA
Usuidiura ®  NISEDALVISNIILOTTUUALAMTITH
° mmfﬁaﬁwﬁmﬁu Sadnualvesumiivetds Enduly
LSUNINABUNIN D ASITN 6 U5EN13 VU BRNY
(Introduction to Usendh wean Jedng nétyey)
Computer Graphics: CG) wazldeieuliindnudiuiin
O dyuANUAINY AunaNUSTeYILATugRaneiiie
O Fiwwms wazFoudiflesulddsan saudsnis
o wliaves U uRnnungseiluuves
annsnuag WIneNde n1skivasalunisaeu
ANFIIA mslhlaziindedns uagnisBashy
o myUszendldau Ta3581UTTIVITN
®  UBUNUNYITUNITANY ®  U53818UTTNOUNTINFI0819AI8
Kunddeau ity MS-PowerPoint, E-books, Video
wialulagnisiu clips, Movies/Game/Cartoon
ARUR LMD SN NG Course online wagiiuledd
\Aendes
o SuwidvietiAuides
o u-meuawdy q Liteusziiu
AnenngiTeu
® Lzl Course online wag
wraadayadedasing 9
Aoild
® MS-PowerPoint
® HCU E-learning
14
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NAd.3

® E-book (Thai and English)

® Video clips

®  Movies/Game/Cartoon

® Course online

® (G References website [Publish
on HCU E-learning]

® Online conference system: MS-

Teams, Zoom, Butter.us, and

etc.
UuR Uun UuR
® Computer Graphics ®  Anwrieg19n1sUTEYNANIENY 819138algws
Application Study LSUANABNR DS
® Computer Graphics o Anwisedwendwisdniagy
Software Study NIV INABURUNADS
Aofild

® MS-PowerPoint

® E-learning

® Computer Graphics Software
Ex: Kodu Game Lab

® Online conference system: MS-

Teams, Zoom, Butter.us, and

etc.
2 U3ge U3y (2/3/0) u3Eye
(19/8/64) | @  szuulTINNABLNIADS ®  UsI8UITNBUNITUNAIDYIIRNEY o1stialgns

(Computer Graphics MS-PowerPoint, E-books, Video

system) clips, Movies/Game/Cartoon,

®  FsausAmSULSTUN W Course online LLazL%UVLSUﬁﬁI
ARNMILBS (Hardware for \Aeates
Computer Graphics) o moumaAY 9 Lﬁaﬂsmﬁummi

® nsuLEURIYENISANEN mnsdilavesindnu

SuAddlenuRigafu o UnInAviFal 1599 Screens & 2D
wialulagniediu Graphics: Crash Course

ARNNLARSNI NG Computer Science #23

https:.//www.youtube.com/watc

h?v=7JrOSEMQOA4Rs&t=4s

o =

e n@AnwiiausivenNIsAnE

AUAINAIEAULDS

15
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https://www.youtube.com/watch?v=7Jr0SFMQ4Rs&t=4s
https://www.youtube.com/watch?v=7Jr0SFMQ4Rs&t=4s

NAd.3

Aoiild
® MS-PowerPoint
® [-learning
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
UiUR UiR UiA
® 2D Vector Graphics study | ® HnUfjUfinisiseus 2D Vector QUREEDLYITE
Graphics feggensinasdsagy
Aofild
® MS-Powerpoint
® HCU E-learning
® 2D Vector Graphics Software Ex
Sketsa SVG Editor, Inskcape
® 2D Vector Graphics website
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
3 uIFye u3IFyY (2/3/0) U3gy
(26/8/64) | @  pagdNUAILMILAAINANIN | @  UITEIEUTENOUNITENAIDENNGIE 9191550l50S
n3nd (Output MS-PowerPoint, E-books, Video
characteristics of clips, Movies/Game/Cartoon,
Computer Graphics) Course online wagsiulasd
Feades
o moUANNY 4 Lﬁaﬂimﬁummi
Anulavesdndnw
Aofild
® MS-PowerPoint
® HCU E-learning
® E-book (Thai and English)
® Video clips
® Movies/Game/Cartoon
® (Course online
® 2D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-

16
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NAd.3

Teams, Zoom, Butter.us, and

etc.
iR UjoR Uj0R
® 2D Graphics Programming | ®  Hnufufinisasenimnsiiin 2 16 011TYUINT
®  1DURUIYINUNITANE ABNITLAIFINIYLUSLLNTY
wrasdlalunisaiassd | @ dnfAnwduaiunSeunmiiten
NASIUNIATULTVNIN aulaneldmuugivesenansd
ARNNIMBsARNRA (2D Haeu
Computer Graphics) doly
® HCU E-learning
® Text Editor
® \Web browser
® Java IDE + 2D Graphics Library
® Text editor
® 2D Graphics Programming
References website [Publish on
HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
4 (2/9/64) | usseY Us5818 (2/2/0) U588
® nsEpudesAIedl 1 N3 o ninwhdeasudenndai 1 B11YLUINT
dougowasei 1 (dan 1 v e TUNITENA
. ®  Us58718UTENIUNITUNAIDYIAIEY
F2lug wasiisuwindu . .
_ MS-PowerPoint, E-books, Video
1 =
AAUNRUIYDINTITADUNANY . .
clips, Movies/Game/Cartoon,
AR ) e
) Course online waztdulam?
®  YENNISASINAINASTNEDS Aytes
1R (Principles of 2D . y o4 - v
®  HIUAIDINEU ¢ LNDUTZLIUAIILG
Computer Graphics) y o
P ANUlaveslnAnYl
o ngiugulu “ dee
dold
FLUULIVNIN
- ¢ ~a | ® MS-PowerPoint
ADUNILFDTADING
o ﬂ”maﬂﬁuﬁ: ® HCU E-learning
® F-book (Thai and English)
® Video clips
® Movies/Game/Cartoon
17
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NAd.3

® Course online

® 2D CG References website

[Publish on HCU E-learning]

® Online conference system: MS-

Teams, Zoom, Butter.us, and

etc.
JiUR UiUR UiUA
® 2D Graphics Programming | ® Hnufufinisasenimnsiiin 2 16 CRERERLVONE
(cont.) Tnensldmdnvlusunsu (o) Tundszned
Aofild
® HCU E-learning
® Text Editor
® \Web browser
® Java IDE + 2D Graphics Library
® Text editor
® 2D Graphics Programming
® 2D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
5(9/9/64) | visey ussene (2/2/0) U35818
° msa%ﬁmqﬁugmmaa ®  U35818UTENOUNITUNFAIBE IR 919155050
AN ANaD9dA (2D MS-PowerPoint, E-books, Video
Geometric modeling) clips, Movies/Game/Cartoon,
Course online wagsiulesidi
\Aendes
o mouNNY 4 Lﬁaﬂsz@ummi
Anulavesdndn
Aoild
® MS-PowerPoint
® HCU E-learning
® E-book (Thai and English)
® Video clips
®  Movies/Game/Cartoon
® (Course online
18
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NAd.3

® 2D CG References website

[Publish on HCU E-learning]

® Online conference system: MS-

Teams, Zoom, Butter.us, and
etc.

® (G Virtual Lab
http://viabs.iitb.ac.in/viabs-

dev/labs/cglab/experimentlist.ht

ml
UjoR Ujoa Ujda
® 2D Graphics Programming | ®  Hnufufinisasanimnsiiin 2 14 GRERELLVOVE
(cont.) Toensldmdnwlusunsy (o)
o  msunEuRITaNIIANY | @  UnAnwtlaueiItansAny
wsnsfielunisadneassd winsilelunisadeassinaiuy
NAITUNIATULIVAIN LSUAINABNNIMDTADILA
AR SERRA (2D ® pumeULAzLANUATLALARLTY
Computer Graphics JENINNAY
Tools study) Hoitler
® HCU E-learning
® Text Editor
® \Web browser
® Java IDE + 2D Graphics Library
® Text editor
® 2D Graphics Programming
® 2D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
® Other media upon students
6 U35818 U588 (2/2/0) U588
(16/9/64) | @  msudasnmnifingesda | ®  UTIEIUTENBUNTENAIDEME CRERERLVONE
(2D Affine MS-PowerPoint, E-books, Video
Transformation) clips, Movies/Game/Cartoon,
Course online wazi3ulwsidi
Aendes
19
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NAd.3

o moufAdY 9 Lﬁ'aﬂimﬁummi
Anulavesdndnw

Aofild

Aofild

® MS-PowerPoint

® HCU E-learning

® E-book (Thai and English)

® Video clips

®  Movies/Game/Cartoon

® Course online

® 2D CG References website
[Publish on HCU E-learning]

® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.

® (G Virtual Lab
http://vlabs.iitb.ac.in/vlabs-
dev/labs/cglab/experimentlist.ht

ml
Ufun Ufun Ufun
® 2D Graphics Programming | ®  Hnufufinisasanimnsiiin 2 14 819138algws
(cont.) Tnensldmdanulusunsy (i)
®  msUEUINANISANEN o  nAnwUIEUBNANISANYIAWAT
Auairdaenueaisaiu PUAULDY
walulagneinu * gumpULazuanUABUATILARLTY
ARNRIMasNI NG S99y
° ﬁﬂﬁﬂma'gﬂmmﬁﬁiﬁmﬂmsﬂa
ieudauananIsineduninge
AULBY
Hofild
® HCU E-learning
® Text Editor
® \Web browser
® Java IDE + 2D Graphics Library
® Text editor
® 2D Graphics Programming
20
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NAd.3

® 2D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
® Computer Graphics Virtual Lab
® Other media upon students
7 ulIFyey j'krlintd] (2/2/0) j'krlintd]
(23/9/64) | @  msulasnnnsfinaeslln | @  UTIBIBUTENOUNTUNAIDENRIY 19138algws
(99) (2D Affine MS-PowerPoint, E-books, Video
Transformation) (cont.) clips, Movies/Game/Cartoon,
Course online wagtiulesdi
Aedes
o poufmud q ileUszisiunng
AU lavesinAng
Aofild
® MS-PowerPoint
® HCU E-learning
® E-book (Thai and English)
® \Video clips
® Movies/Game/Cartoon
® (Course online
® 2D CG References website
[Publish on HCU E-learning]
® Computer Graphics Virtual Lab
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
UfuR UfuR Ufun
o msunausamAuutily | @  dndAnwiiausauAuntily CRERELLVONE
Anwuadasdialunis msAnwuaiesdielunisasiassd
A519655ANAUNIANY NAIUN A ULTTATNADNRAADS
LSVNNABURAND SHD IR GRNG
(2D Computer Graphics | ®  guumauLazwaniUasunILAaLiu
Tools study) U
° ﬁﬂﬁmﬂ’]ﬁﬁqﬂﬂ’;’miﬁw{mﬂﬂ’]ﬁ'ﬂﬁ
21
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Wiewhiawenan1sfnwduainde
AULDY

Aofild

® HCU E-learning

® 2D Graphics tools

® Other media upon students

® Online conference system: MS-

Teams, Zoom, Butter.us, and

etc.
8 ANAUTIEY us3eIe 2/2/0 ussene
(30/9/64) | @  nIAVUALNNBIVRITEUL | @  UTIEEUTENOUNITENAIDENIGIE 9n15dalgns
LSUNNABL NI BSAD IR MS-PowerPoint, E-books, Video
(2D Windowing and clips, Movies/Game/Cartoon,
Viewing System) Course online wagtiulesdi
et
o  MRUADAY 9 Lﬁaﬂsuﬁummi
ANt lavesindnw
dofild
® MS-PowerPoint
® HCU E-learning
® E-book (Thai and English)
® \Video clips
® Movies/Game/Cartoon
® Course online
® 2D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.

AAUGUR AAURUR Uz
nsaoutos asell 2 A4 | e  dndnwvindedeuden At 2 91N Tdalgns
van 2 9alas dlesawiu | 2ol
MsdeuLeeAs 1 9 ® HCU E-leaming
a
WEUINNUNITEBUNANY o  MSTeams
AA iesaniinania
UTIE8UAZAIAUHUR)

9 U818 UT35818 (2/3/0) Us5818
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(7/10/64) | ® prsuEUBNANTITANEN o dnAnwiausnan1sine 19158algws
in3nefialuntsadnesssd i3nsdielunisadsasshnaauy
NAIUNIIATULTVAN NPTV INABNNIADSADILRA
AN A TERlR (2D * pumeuLAzLaNUABUALARLTY
Computer Graphics U
Tools study) ° ﬁfﬂﬁﬂmaqﬂmmifﬁiﬁmﬂmiﬁﬁ
Weuhiauenan1sinwAua e
AULDY
Aoitld
® MS-PowerPoint
® HCU E-learning
® E-book (Thai and English)
® \Video clips
® Movies/Game/Cartoon
® Course online
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
® Other media upon students
UfuR UfuR Ufun
® 3D Graphics Software o Anujuinsldmnuensus SUREEDLYITE
study ﬁﬁL%ﬁ]gﬂmﬂéﬁmiﬁumw
® Introduction to 3D ARNNILADT 3
Graphics Programming e Hnufifnisasenmnsfinauiia
®  MsUaUNNNEIASIIY puAwILUIUIL X3D
poufamadnTindanudd | dodld
® HCU E-learning
® \Web browser
® 3D Graphics software Ex
Meshlab, Minecraft
® X3D: 3D Programming Language
® Coding IDE Ex: Visual studio
code
® \Web 3D Viewer Ex:
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View3DScence, SwirlX3DViewer
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-

Teams, Zoom, Butter.us, and

etc.
10 ulIFyey j'krlintd] (2/2/0) j'krlintd]
(14/10/64) | @  szuulTINMNARLNLADS | ®  UTTBIBUITNOUNITINFAI0E19RIY 19138algws
@1u4# (3D Computer MS-PowerPoint, E-books, Video
Graphics System) clips, Movies/Game/Cartoon,
° mja%fmwmi’qami’mam Course online waztiulasi
16 (3D Geometric WAendes
modeling) o moUMALAY 9 Lﬁaﬂﬁmﬁummi
AUt lavesinAn
o UniAvimiEes “3D Graphics:
Crash Course Computer Science
#2177
https.//www.youtube.com/watc
h?v=TEAtMCYYKZA
Aofild
® MS-PowerPoint
® HCU E-learning
® E-book (Thai and English)
® \Video clips
® Movies/Game/Cartoon
® (Course online
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
iR Uj0R URUR
® 3D Graphics Programming | ® Hnufifinisasanimnsfinauiia 19158algws
(cont.) AN 1elUTHIL X3D
dodild
® HCU E-learning
® \Web browser
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NAd.3

® X3D: 3D Programming Language

® (Coding IDE Ex: Visual studio
code

® \Web 3D Viewer Ex:
View3DScence, SwirlX3DViewer

® 3D CG References website
[Publish on HCU E-learning]

® Online conference system: MS-

Teams, Zoom, Butter.us, and

etc.
11 U35818 U35818 (2/2/0) U35818
(21/10/64) | @  nisudasnmnTna iR | @  UTIEIRUITNOUNITENAIDY1NAIY 819138algws
(3D Affine MS-PowerPoint, E-books, Video
Transformation) clips, Movies/Game/Cartoon,
Course online LLasLiUl“U(ﬁﬁ
Aedes
o maufawdL 9 Lﬁ'aﬂﬁuﬁummi
A lavesindned
Aofild
® MS-PowerPoint
® HCU E-learning
® E-book (Thai and English)
® Video clips
®  Movies/Game/Cartoon
® (Course online
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
UfuR UfuR Ufun
o msunauetalasiiy | @  dnAnwiausiidelasinu CRERERLVONE
ARNNALARSNIANAaUIR ARUNADININTNFANTA
® 3D Graphics Programming | ®  Hnufifnisasenmnsfinaudia
(cont.) P LUILIL X3D
Aofild
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® HCU E-learning
® \Web browser
® X3D: 3D Programming Language
® Coding IDE Ex: Visual studio
code
® \Web 3D Viewer Ex:
View3DScence, SwirlX3DViewer
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
® Other media upon students
12 U3gey U3ge (2/2/0) U3y
(28/10/64) | @  syyumsimunyLLpsay | @ USIEEUsENeUmMsenfiegiwhe o193dalgns
A1521LNTNASTANZUTR MS-PowerPoint, E-books, Video
(3D Viewing and clips, Movies/Game/Cartoon,
Projection System) Course online waztiulasi
Aedes
o moUANNY 4 ileUszifiunng
AN lavesinAnw
Hofild
® MS-PowerPoint
® HCU E-learning
® F-book (Thai and English)
® Video clips
® Movies/Game/Cartoon
® Course online
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
iU iU UiUR
® 3D Graphics Programming | ®  infinwiiaueiidelasesu CRERELLVONE
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(cont.) ARUNADININTNFAUTA
e Fnujiansaianmnaiinanuils
PN 1ElUIHLIL X3D
Aofild
® HCU E-learning
® \Web browser
® X3D: 3D Programming Language
® (Coding IDE Ex: Visual studio
code
® \Web 3D Viewer Ex:
View3DScence, SwirlX3DViewer
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
13 u3gye U3gey (2/2/0) U3y
(4/11/64) | @  misUszananan NI din | ®  UTIEIRUTZNBUNITENAIENNE CURRELYONE
@i (Visible Surface MS-PowerPoint, E-books, Video
Detection) clips, Movies/Game/Cartoon,
Course online waztiulesdi
Aedes
o moUANNY g ileUszifiunng
AU lavesinAny
Aofild
® MS-PowerPoint
® HCU E-learning
® E-book (Thai and English)
® Video clips
® Movies/Game/Cartoon
® (Course online
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
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Qe

a wva

UfuR UfuR Ufun
o msunausAuAImty | @  dnAnwilausanunnavii CRERELVONE
Tun1swaulasesu IAssuAeNNIReINIWNda LR
ABUNNALABSNIIANAaUIR adait 1
At 1 o oumpuLAzLANUABLATIAATY
® 3D Graphics Programming JENINNAUY
(cont.) e Anujifnmsaianmniiinanuds
AN lUIHLIL X3D
Aoitld
® HCU E-learning
® \Web browser
® X3D: 3D Programming Language
® Coding IDE Ex: Visual studio
code
® \Web 3D Viewer Ex:
View3DScence, SwirlX3DViewer
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
® Other media upon students
14 ussene ussene (2/2/0) Us9818
(11/11/64) | @  Aqsadrsninnsaiinlee ®  y35818UITNOUNITENEIDENME 91913801503
ANNEURTI (3D MS-PowerPoint, E-books, Video
Rendering) clips, Movies/Game/Cartoon,
O  MSYNNULUUETE Course online wazi3ulwsidi
YI9UININNIIAA Hendes
(Graphics o maumawdL 9 Lﬁaﬂizlﬁummi
Pipeline) AU lavesinAne
O MIasaeil dofild
AW (Texture ® MS-PowerPoint
mapping) ® HCU E-learning
® E-book (Thai and English)
® \Video clips
® Movies/Game/Cartoon
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® Course online

® 3D CG References website
[Publish on HCU E-learning]

® Online conference system: MS-

Teams, Zoom, Butter.us, and

etc.
UjUR UjUR UjUR
® 3D Graphics e Anujianmsaianmnailnanuil onastialgns
Programming (cont.) AN 1elUTHLIL X3D
® 3D Graphics Project e UnAnwIiAUIlATNIUABNNIMDS
development NTANAAUNA
Rofild
® HCU E-learning
® \Web browser
® X3D: 3D Programming Language
® (oding IDE Ex: Visual studio
code
® \Web 3D Viewer Ex:
View3DScence, SwirlX3DViewer
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
15 Ussene ussene (2/3/0) U35918
(18/11/64) | @  ArsaZrenmnsiiinles ®  y35818UITNOUNITENEIDENME 91913801503
ANUEANTSS (3D MS-PowerPoint, E-books, Video
Rendering) clips, Movies/Game/Cartoon,
O Asluaanazian Course online wawsiulasi
(Lighting and GEEEL
Shading) o maumaNEL 9 Lﬁaﬂsz@ummi
O A LELAZILUY AU lavesinAny
1ADIALAIN doild
(Lighting and ® MS-PowerPoint
[llumination ® HCU E-learning
model) ® E-book (Thai and English)
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® SszyuvALazuUUTIaed ® Video clips
(Color system and ®  Movies/Game/Cartoon
model) ® Course online
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
Uj0R Uj0R URUR
o  MSUNEURANMNAUNTY | @  TUnAnwIEUaAIINNIILN 913758605 NS
Tunswalasesu 1ATIUABNAIADINTIANAAUSR
ABNNAMRINI NN adadt 2
fifingeil 2 o oumpuLAzLANUABLATIIAATY
® 3D Graphics Project FENINAU
development (cont.) o dnAnwiaulaTIuABNRIADS
nIndaulA
Aofild
® HCU E-learning
® \Web browser
® X3D: 3D Programming Language
® (oding IDE Ex: Visual studio
code
® \Web 3D Viewer Ex:
View3DScence, SwirlX3DViewer
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
® Other media upon students
16 U588 U35818 (2/2/0) U588
(25/11/64) | @  ynldunsiauunelulad | ®  UsTBIBUTTNOUNTINAI0E19AIY CRERELLVONE
NPTV INABNNUADS MS-PowerPoint, E-books, Video
(Computer Graphics clips, Movies/Game/Cartoon,
Technology Trends) Course online wazsiulasi
®  yuyunouasulalunIA et
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Seu o moUANWAY 9 eUsmduarug
At lavesinAne
Aoitld
® MS-PowerPoint
® HCU E-learning
® E-book (Thai and English)
® Video clips
® Movies/Game/Cartoon
® Course online
® 3D CG References website
[Publish on HCU E-learning]
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
UHUR UjUR UHUR
o  msunaualAINIY o  nAnwLEUONAIUNITHAILD CURRELYONE
ARURAMDINIANSAIUTA lAssuReuiInesNI NG
® ﬂ’]ﬁJma‘ULLﬁBLLaﬂLU§SUQ37MaﬂLﬁU
FENINNU
Aofild
® HCU E-learning
® \Web browser
® X3D: 3D Programming Language
® (oding IDE Ex: Visual studio
code
® \Web 3D Viewer Ex:
View3DScence, SwirlX3DViewer
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
® Other media upon students
17 goutanenin (3 4alu9)
(3/12/64)
593 (30/30/0)
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2. uRUNMSUSEUNANITIREUS

NAd.3

AanssunsUseEiu
NAN1TEEUS (WU MUY 1Aseeu o ea dndauves
dd , duaninuseiiiuv -
GG N1sdaUdRE N1SEIUNANNAIA Asuszdiung
n1sdauUatenia)
1.3,2.1,44 MstuEsu waynsiidusaludy AABANIANITANEN 5%
1S
2.1,4.4 nsdenstuasusaunngludu AADANIANITANT 5%
SHUNANGEY) VUTEUU E-learning
2.3,2.7,34,44,51 msdsnuseumnglutudeunaufiR AAOANIANISANYI 10%
21,24, 4.4,51,53 ASUNAUBHANSANYIAUAIINIY FUamin 2, 6 5%
aueadeafumnaluladfivueatevei
ARUTImESNTITING (T1uien)
1.3,2.1,22, 24,27, 3.4, mathiaveransAneesesiieluns &Upii 5,7, 9 15%
4.4,5.1,53 WRIUIUABNAILABS NI INddaIlf
(uf)
1.3,22,24,27,3.4, 44, nMIAILILarULEuslATINIY &Un Wil 11, 13, 15, 16 15%
5.1,5.3 AN MBsNITINdaNLR (ungu)
2.1,2.2, 3.4 AMINAEBUYDY &Uaniivl 4, 8 20%
2.1,2.2, 3.4 AsasulatenIAlseu il 17 25%
‘Vill')ﬂﬁ 6 VI%IWEJﬂﬂiU’i%ﬂaUﬂ']iL‘%UUﬂ’lﬁﬁﬁu
1. 9 wilsBedidnnsedind wazienansudniilelumsieunisaou
5189013 AMNUIENBaY

2019.

® Sumanta Guha, “Computer Graphics through OpenGL from Theory to
Experiments. Third edition. CRC Press, the United States of America,

2018.

® David J. Eck. “Introduction to Computer Graphics”. Version 1.2,

Hobart and William Smith Colleges, the United States of America:
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I8N3 AMNUsENaU

® JungHyun Han. “Introduction to Computer Graphics with OpenGL ES”.
CRC Press, the United States of America, 2018.

® John Vince. “Mathematics for Computer Graphics”. Fifth edition.

Mathematics

Springer-Verlag London Ltd, United Kingdom: 2017. it

Graphics

® | een Ammeraal and Kang Zhang. “Computer Graphics for Java .

Computer

Programmers”. Third edition. Springer International Publishing, Graphics

for Java
Programmers

Switzerland, 2017

® Steve Marschner, Peter Shirley, and team. “Fundamentals of
Computer Graphics”. Fourth edition. CRC Press, the United States of
America, 2016.

o glgns dunIsenad. “lanansusznoun1siieunisausIedvn CS4773
suNABNTiIned atuUSulTnsfne 25637, Auyinermansuag e

wAlUlad U INeIAER RS NRAUNTLLNYTR. 2563

2. wnassulsznau/dedidnnsaiind/unassnededue fiindnwadseruiiuhy

2.1 wilade Lonans uazdedidnnseiind

® Patrick McCabe. “CREATE COMPUTER GAMES — DESIGN AND BUILD YOUR OWN
GAME”. John Wiley & Sons, Inc., the United States of America: 2018.

® John M. Blain. “The Complete Guide to Blender Graphics: Computer Modeling &
Animation”. Third Edition. CRC Press, the United States of America, 2016.

® Alexey Boreskov and Evgeniy Shikin, “Computer Graphics From Pixels to
Programmable Graphics Hardware”, CRC Press, The United States of America, 2014.

® Mathhew MacDonald, “HTML5 the missing manual”, O’Reilly, the United States of
America, 2014

® Amarendra N.Sinha and Arun D. Udai., “Computer Graphics”, Tata McGraw-Hill
Publishing: 2008.

® Donald Hearn, M.Pauline Baker and Warren Carithers, “Computer Graphics with
OpenGL”, Fourth Edition (International edition). Pearson Education Limited, the

United States of America, 2014.
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® N. Krishnamurthy., “Introduction to Computer Graphics” McGraw-Hill, International
Edition, Singapore: 2002.
o uynlnaa ludanauena, “Aoufiawesng1#ing (Computer Graphics using OpenGL)”

USENANNUAALE I11R, NFINN: 18U 2550.

22 Hulws

® https://www.tutorialspoint.com/computer graphics/index.htm

® http://vlabs.iitb.ac.in/vliabs-dev/labs/cglab/experimentlist.html

® https://www.siggraph.org

® https://www.javatpoint.com/computer-graphics-tutorial

® http://math.hws.edu/graphicsbook/c2/index.html

® https://www.tutorialspoint.com/html5/index.ntm

® https://www.khanacademy.org/computing/pixar

® http://x3dgraphics.com/

® https://www.x3dom.org/

® https://sketchfab.com/

® https://developers.google.com/web/fundamentals/vr/getting-started-with-webvr

nansuazdoyauuzii
3.1 yilsde wnans dediun waziivledusnwiteantuisey NlllevAgitesiusiedan
aglugudusTauansaume

3.2 wnasusenaunsaRuoNIdEaeuIninwazinewns ity HCU E-leaming

NN 7 n1sUszlingedRaznIEUUNIsUTUUR

nagnsn1sUssiulszavsnavassedvlagindnu
o msUszilugaeunarsngivesulatvesdininuivinisdedunianisinm

o ﬂﬁiﬁ@Uﬂ’]@JLLﬁ%‘m@@ﬂﬂUUﬂ Y

® NsuansALARILTEInANY IR UKUUMUdEUNAFNgVEN1INTSBUSveinAn YL

Google Form
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NAd.3

2. nagnsmsussliunisaau
® nsdunANITAIINKADY
o  MsTanadugyENIeNIsAnY
® N13EIMINNNARLAULAZTIAUARYEITINANY

® NsMuABUNAUTHIIUNSISEUT

3. ABmsuSulemseaau
S¥INTEUILNMTABUTI8TY InsmudeuNadugsluseade mufiaevisannsEous
Tusedn Idannsaeunuinfne ¥3en15gunsIananuvetin@ny) TINEIRTUNINKENTT
yadou uazudanisoentanisiiouneiv fnsmuseunadugrilnesalumedndielul
®  MIUTHYAMENITNNTUIMIVENGRTY WewunsdnmsSeunisaeu mendslesu
ni1unaUsTdunsaeuesulatvrewmIng sy
o msUszyuUinwmnieiieafunisBeunsaeulumsusyyunaznssInTUITaNgNS

AMeElaTuUNTIUToIaUaRIEIINNINTIIUTEIUNNSUTEIUAMAIMNSANE

Ql Q‘ L4 a
q, msmuaaummgmwaﬁquﬁmaaunﬁnwﬂuﬂmm

® n15Us

ee

YUNTUToAOU harNadoUlAEAMYNITUNITUTINIVENEAT
e N5UsEYUNAITUIVRADY UagHAdDULAEAMYNITUNTIVINITAL

®  NNSIAYILUUMIUADU 01 wag 02 ANUTDNUUAYDIANUNHAILIIVINIG

5. MIARdUAITNUNIULLEENITINLHUUTUUTIUSE AN HAYR I8

® wIINAUNMANITANY Haeuavyiididssuudseiliunanisaeuseaulauildainnis
a ¢ o o = a = g A
UszanananisnauiuuUseiivesulauvesinAnwiameidewseulunianis@nuitu e
Anakaveudanurinvasindnwinn o au waviluldusznaunisusudsluna/d
nsAnwdanUnaeu
¢  UFUUNTIEINUAENANENTNNUTONVUAYBINTOUNIATTIUAIATEAUUIYYINT a1

ADUNILADS W.A.2552

35

VAINENRURALUAANNIZN TR



cs4773

AAINTIULDNALS

[

9131395 SURNYaUTIEIY

An83iave

Sufisneeu 2 3evnau 2564

£/

( I /
WS A gelnio N
L\'f

9.00gM3  TUNITEned

919138UsEAmENgAs UsednUnisfnen 2564

Akl W\G‘W#

a.Usushd waadan

s :
637:/) Wie RENISNON
o

£/

.00 HuUNITENad

qﬂc\* Usnh AN A

a.uqﬁ YIUTATIYNG

- .‘,f, Jl [ Ny
O Tie

(Y

HA.E55Y feaian

u'\fT\YV)W

.0NVAN LAAISYNS






