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13.1.2 yandviane Adadeulnoaneinenmans S1uu 7 518397

511105  wAaAGAEmMIUIAINTIAR 3(3-0-6)
(Calculus for Materials Engineers)

513101 Ailvhly 1 3(3-0-6)
(General Chemistry |)

513102 iy 2 3(3-0-6)
(General Chemistry 1)

513103 UjtRnisiadivial 1 1(0-3-0)
(General Chemistry Laboratory I)
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(General Physics for Materials Engineers)
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(Creativity in World of Technology and Engineering 1)
600 202 AmARasEsIAlulanvewnaluladuagiAmngsy 2 1%(0-3-0)

(Creativity in World of Technology and Engineering II)
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(Engineering Mechanics)
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U 1 518790

618120  Aennssuliiifiugu 3(3-0-6)

(Fundamental of Electrical Engineering)
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(Engineering Materials)
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(Metals and Alloys)
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(Ceramics Processing)

620312 IensiazivaluladFiuud 3(3-0-6)
(Cement Science and Technology)
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(Business Process Management)
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620 382 NT0NLUULAENTIATIZANINAADINIIAINT T 3(3-0-6)
(Design and Analysis of Engineering Experiments)

620 383 nsUsERvgiazansdng 2(2-0-4)
(Inventions and Patents)

620 421 nsiansaukarn1sUaeiy 2(2-0-4)
(Corrosion and Protection)

620 422 TangINgUTINBANW 3(3-0-6)
(Physical Metallurgy)

620 423 TangInengaall 3(3-0-6)
(Chemical Metallurgy)

620 441 Mé’ﬂmimiLﬁmamqumammiﬂﬂmw 3(3-0-6)
(Principles of Total Productivity Improvement)

620 442 N133ANSAMNNLALTIL 3(3-0-6)
(Total Quality Management)

620 443 N5NMKULaTAUANNSHERALE 3(3-0-6)
(Modern Production Planning and Control)

620 444 nannsNsIdELazUTuUTEuUsEnauNS 3(3-0-6)
(Principles of Factory Diagnosis and
Improvement)

620 445 nsUSuUTedalseau 2(2-0-4)
(Plant Layout Improvement)

620 451 wialulagszaululasiazunlu 3(3-0-6)
(Microscale/Nanoscale Technology)

620 452 Jansyauunly 3(3-0-6)
(Nanoscale Materials)

620 481 AWDINgWkaTinyrdmTuNIadnTIUY 1(1-0-2)
(English and Skill for Job Application)
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WA 3 FTUUNITIANTSANYY N1sANTUNT wazlaseasnavawmangns

1. 2UUNTIANITANYN
1.1 F¥UU
Tanisdnwisruuninie lag 1 In1sAnwntsesndu 2 anans@nwiund 1
nMansAnwUnfsisseza@nelddesnin 15 dUa denmunsie o Tidulumudsena
N5En9AnwISNS 1509 NUAUIATFIUNANGATIEAUUT ey 193 WA 2558 wag/m3efifing
WasLuUan1evds
1.2 MsiansAneninggToy

finsdamsiseunisaeuningaieu anansnwazlitdesndt 8 dUav vl Yuegiu
ALIENITUNITUSNSUANERATTIUANAIT

1.3 NSHgULAgIULENA lusTUUNINIA
T9idl

2. MsAnlunsvangas
2.1 U - LaluNIsAEUNISISUNSEaU

AANSANYIFY \AouUNINYIAY — WeATNNEY
AMANsAnEUang \WouNgAINILY — LWy
MansAnwggieu WoumwIgY - lguigy

2.2 AauantAvasiiifn
2.2.1 sieadusans@nwliininsziudsenfnwineulaeviseiui
2.2.2 dumsfnldenanunadivesdinnuldansensinsaaufing eimans 33

£ =1 [~ a v a dl dl v [
wazuInnssy waz/msadulusmuuseniavesunninerdefaling Mneidesiu
nsAmdenyAratitaAnylussiuUSyaes
2.2.3 finaanURuasuiIumunumIne1deimun

2.3 UgywvastinAnuwsnidn
231 thAnwdnlvaddifugunnuslidome
2.3.2 m3vfuiwesindnviiledid@nulussivgaudne deuind@nwidosdnuim
Arwiasnuesuenouieusnnitlussduisendne dosfulinvounuleaniniy saused
AanssusnaifeuluienseunazfanssuadundngnsiinAnwdesanunsnuinisiadls
Winga
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2.4 nagnslunisadiunisieutledyw/desiavesindnulude 2.3

2.4.1 n1ed¥Y dalpsamsuazAanssuiiiewssurnunseulisuinAnvidluinewdn
AARNY LY qum'ﬁaama%ﬁﬁmLﬂﬁﬁ’ﬂﬂLLasismLLﬂa@é’a’Lﬁﬁ’Uﬁﬂﬁﬂmvﬁﬂm dierdunisusu
ﬁumu‘uaﬂﬁﬂﬁﬂmvﬁﬂmj L%IamaiﬁﬁﬂﬁﬂmLéﬁﬂmﬂé’%’ﬂmumm%ﬁummiéﬁaauashﬂma”%ﬂ
aﬁwﬁmmﬁmmaumiaau‘lmamuuummwﬂawumuwmmm maamuwmﬂﬁuau N
L‘waiwuﬂﬂﬂmLmﬂwﬂmmmmmﬂ wazassmnuduTussuR fuLiiou i‘Ll'W IRER R REEIAG L e
asussenafinlunisSeudeudnninnsine

242 madv duasunazdafanssulionansdfivsnwlanuindnulufivinwuile
wuz3snneuiigndes Sunsudymuesindnet waznuuamislunsdaasalidnfnw
anunsadnsanmsfinwildemuununisinuvesmidngns

2.4.3 aaivn duasunazdnfanssuieliindnunliSous uasWauninueneiiy

AN WOEHOLIDY

2.5 wrun1ssutindnwuasddnianisanulusses 5 U

& i uLnAnEuaazin1sAnen
U 2565 | U 2566 | U2567 | U2568 | U 2569
P 1 90 90 90 90 90
T 2 : 90 90 90 90
T 3 : ] 90 90 90
T 4 : ] : 90 90
59 90 180 270 360 360
Srunuiimaiiasdidanisine - - - 90 90
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2.6 SUUTZUUAULLNY
2.6.1 qUUsEUUSI85U (MU2e : UIn)
. 5 Ysudszuna
S1YALLRYATIYSU
2565 2566 2567 2568 2569
ANSSSUL LY
, 3,420,000 6,340,000 10,260,000 13,680,000 13,680,000
LUULANIRNY
Lﬁuqmmumﬂ%’gma 100,000 100,000 100,000 100,000 100,000
S2US185U 3,520,000 6,940,000 10,360,000 13,780,000 13,780,000
2.6.2 9UUSTU519318 (WU : V)
R Ysuuszuna
NUIALU
2565 2566 2567 2568 2569
. UAIUNIS
V-ﬁﬂ%}fﬂ'wuﬂmﬂi 1,647,719 1,730,105 1,816,610 1,907,441 2,002,813
AN INYATUIU 1,000,000 2,000,000 3,000,000 4,000,000 5,000,000
wumiﬁﬂm - 120,000 120,000 120,000 120,000
ANSIIUMIBULNINEAY 720,000 1,440,000 2,160,000 2,880,000 2,880,000
574 (n) 3,367,719 5,290,105 7,096,610 8,907,441 10,002,813
. VAU
ﬁﬂﬂ?ﬁm“ﬁ 500,000 700,000 900,000 1,100,000 1,300,000
AAs ST ion sl
o 1,000,000 1,000,000 1,000,000 1,000,000 1,000,000
NANGAS
R RCIEaR - - - - -
574 (V) 1,500,000 1,700,000 1,900,000 2,100,000 2,300,000
594 (n)+() 4,867,719 6,990,105 8,996,610 | 11,007,441 12,302,813
FIUIUUNANYT 90 180 270 360 360
AlgAnesatnAnw 54,085.77 | 38,833.92 | 33320.78 | 30,576.23| 34,174.48

e : AldInggeansienusiel 54,086 UM
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2.7 STUUNISANEI

V] nuUT ey

[ ] LLUU‘V]Niﬂar;hu?ia?iqﬂuﬁtﬁwﬁﬂ

[ ] wuumslnanudounsnmuazdendudendn

[ ] wuumslnanmsdidnnseiindidudendn (E-learning)

[ ] wuunetnaduwmesiin

[ ] u 9 (s8v)

2.8 n1siigulauniagnn 5187997 WarN15aNITUSyUTINNNIINGIAY
Juluaudedsfuaminende@auing ImensaneseauusayaUudn w.e. 2560
(NARWIN ) BAL/N5DTNANSLURULUAIN18UAY

3. MENgATWAZENATIRARU
3.1 ANgns
3.1.1 Sundleiin  sIunaeanangns liveendt 140 wiaefn
3.1.2 laseadrandngns

Taseafranangns
wuandYAnEIalY Fuaulddesndn 30  wuaedn
109AY U 24 BUQ8AR
UGN uulditosnia 6  WUWARN
NUINIFNANTE uaulddesndn 104 wuaefin
naAugILAT 17U 30 mheia
naxvIUeAY 1w 68  nein
nax3yaen dwaulitesndt 6 viedn
NUANIVILADNLES waulddesndn 6 wuaein

3.1.3 599991
3.1.3.1 SW&
a = o
BUINIVANYINQIY
nguYinwedInsLAzIinYE YN

SU101 - SU109  AanvsA
SU110 - SU199 3 Lden
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NHUIYINTEN

SU201 - SU209  AwUsAu
SU210 - SU299  Awiden
NGNIWIANMUTURAYaURDEIAN
SU301 - SU309 31U’
SU310 - SU399  Jaiden
nguivanudugusznaunis

SU401 - SU409  AxnvaA
SU410 - SU499 v Lden

NUINIVUANTE
iuunliduey 6 wdnlasutseandugeangy nquazaiuman
LAUENUVANLSA Lﬁ‘fJuLaGUUizﬁmmmm‘vﬁaﬂa;ﬁw?i%’uﬁﬂéuauiémﬁ?u 9
il
511 @ 3yAaeans N1AIRIANaAIEns AugInemans
513 @ 3yail vl A Iveleans
514 @umividnd madvildnd augineieans
600  AuEIMNIsNAmERSLasialulatgnanIy
611 ey Ulnselivaziagnediues n1A3YIeINITLag
Fenssudan Auglrnssumansiasinaluladanavnssy
614 @ IVIMINTIUGAFINNNT NAIYIAINTIUYAAINNIS
WAZNI3IANTT AaEImNIsuAmansiasinaluladgnannssy
615  avivimnssuAiona neTRmNTTILATeINa
AEIMINIsUAansuazmaluladanannssy
618  awnwMmnIudidnvsednduazszuuneuiomes
aarRenssulnih augdmnssumansiazinalulad
PRAIMNTIY
620  @vnvImnssudaguarulumalulad nAlvIng1ns
wazdMmNITNan AueIMmNTIumanswazmalulad

AAFINNTTY
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L@vANNENNAS WulavuanIiaIu fadl

BUFILSA  NUNEDe sEautuTNtnAnwUnRAIsSeUle A

1% '

1 = syauNIAnwIUSUndin FuUN 1 uas 2
2 = suunsAnuSuanddin udil 2

3 = sefumsAnUsandadn Tl 3

4 = suiunsAnuSuanddin Tudil g
wvdhilaes viefle  nguuessiein Ae

0 - nawinfugiuimngs

1 = ngdrneTagmansuasnediues

2 = nguivmamelulagnediues

3 = ngAvmsenauazdme

4 = NauINMNeENTReng 9 Y097En

5 = NANIYINNNITUIUMIUALNTRDNLUY

6 = NANIIMENSUIMISIANTG

7 = ngudndu o mamemaniuazimnssueany
8 = NP ) MInwIlazAFRa

9 = naudndunuueslaTwiy

q

NANAATNEVRUATANUNANYAY  nanghs S iunvesTgin

3.1.3.2 n1sAanUEAA
eAnnengud Aldnausseevioednetymbidesndi 15 $alusde
amansAnwUNRA TlAWNAU 1 wiiefe
$1839101PUfUR 7 lFnadnvienaasdlitesnia 30 42lusdenaa
sAnwIUnG TRdAWWNAU 1 wilede
AsAnsuniensilnaneauin ldnainlddesnia 45 $alussenia
nsAnwUn® iAWY 1 wlein
nsvilassunsofanssunsssud ulanudilasuneunuiefildiianv
Trssumieianssuiiu q lddesndn 45 $alussenanisinednd Tidewiiy 1 wihedn
Tuusarseimtumnaslunsinaiieinmn Suudilusussens
() FlaUfUR () wegdaluiiindnwidesdnwidenuesuoninanFou (u) fe 1 §Uamiudamns

[

MY 3 Y9iISAn mall
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R = U+U+U
3
NSIWBUNEARTUTIBIBRN 9 UTenaumelay 4 fafe

wwususnegueniady Wusuaumhefnvesseividu
uiTides a1y wavd agluinduveniag

v fiassuansuutiluaussenesedunim

iifianuuenduudilasUfuRdeduam

wushfiavenswuialusinuenasedUnim

3.1.3.3 918739
wndvdneialu Saulidesndn 30 wiheda

ELRRVALERT U 24 RUWAA
nauIvvinerdennLasinuyIn

SU101 AadzAauing 3(3-0-6)
(Silpakorn Arts)

SU102 Aaunsasneassa 3(3-0-6)
(Creative Silpakorn)

NHUIYINTYN

SU201* Awdangulugafiva 3(2-2-5)
(English in the Digital Era)

SU202* Audanguiion1sdeasuiui 3(2-2-5)
(English for International Communication)

SU203 Vinwen1sdeansesaiassa 3(3-0-6)

(Creative Communication Skills)

nguIvIANNTURAYaUADRIAY
SU301 wallosiug 3(3-0-6)
(Active Citizen)

e * manelis 118391 SU201 nrwdangulugaidvia dndnwvilinansnaaeuntwidanguusnidt faus B1 July wazsedu SU202 mwidinguidionisieans
WA dhAnwinanisegeunwsinguusnid faws B2 Juld wiedina nsnadeunndinguanaaiunageuntwnduiiiisuiauussnavewniing 1§y

Iasveniulddesameifousouneindnatn dndnwagliunansinwidu S (Satisfactorv) wagldsumibsinavaulnglithinduindmanmsisouaie



5U401

5U402

SU110

SUL11

SU112

SU113

su1l4d

SU115

SU116

SU117

SU118

SU119

SU120

23

ngudyanadudusznaunis
audugfusenaunsiduiedeusieuinnssa
(Innovation-Driven Entrepreneurship)
WINNTTULATNITBDNUUY

(Innovation and Design)

vuden 3nuwaulidesndn 6 nuehn
ngNAIYMINBEHIANLasinweYIn
UyYwdiuN13as9asIn

(Man and Creativity)

U1

(Home)

AN

(Happiness)

AsReranLuarIang

(Asking Questions and Methods)
waluladiudeulan

(Disruptive Technology)

mmitﬁaqmmw

(Food for Health)
Aavzadelnduazsivadelulszinelng
(Modern and Contemporary Art in Thailand)
Aavs MU Tausssunensiiu

(Art and Visual Culture)
aninenssunazfalsluelonsiuoonidela
(Architecture and Art in South East Asia)

N381UITIUNTIUNONTHRIWIAUA NI

(Literary Reading for Life Quality Improvement)

Inednw
(Thai Studies)

UAB.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



SU121

SU122

SU123

su124

SU125

SU126

SU127

SU128

SU129

SU130

SU131

SU132

SU133

SU134

SU135

24

Fannslusewelneuazonduy

(Buddhist Ways of Life in Thailand and ASEAN)
aunLdeUsEend

(Applied Meditation)

0TIl udnuny sy

(Ways of Life in Multicultural Society)
winnsadlandagiu

(Contemporary World Affairs)

uywdiun13An

(Man and Thinking)

Aauzuazdeswaliouszyndliloyuy

(Contemporary Applied Arts and Media for Community)
nszvIuMsBouissuudydnuallumnssui 21

(Learning Processes of Symbolism in the 21°t Century)
nsRANUAaUE

(Interpretation of Arts)

ﬁﬂwmﬁwhﬁumsaumwiLLaz?ia

(Information and Media Literacy Skills)

NSRAUINTAR

(Thinking Development)

mMssnsansaumalody

(Introduction to Information Management)
Tanuagasenansluananssed 3

(Earth and Astronomy in the Third Millennium)
msdamsaanndeluaiisey

(Household Environmental Management)
mNseUIuReuiawes weluladansaumanaznisieans
(Computer, Information Technology and Communication Literacy)
Aauzn19AN59TIn

(Art of Living)

UAB.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



SU136

SU137

SU138

SU139

SU140

SU141

sSu142

SU143

su144

sSu14d5

SU146

su147

sU148

SU149

SU150

walulagiaseadlamsadbuludinuseaniu

(Technology of Appliances in Daily Life)

wialulagnisdeansivuywd

(Communication Technology and Human)

WA A UTInUsEINTU

(Electricity and Everyday Life)

NN
(Leadership Development)

WALULATNAINUNALNU

(Renewable Energy Technology)

nsundgmuuuaseassa
(Creative Problem Solving)
AUATDLTBU

(ASEAN Music)
FUNTENINLAINTTH
(Aesthetics of Listening)
auslutiinuszdaniu
(Meditation in Daily Life)
fnuuazinusssulng

(Thai Society and Culture)
1ATINTNIZIVANS

(Royal Initiative Projects)
AMULaIEEIRYA

(Digital Imaging and Sound)
waindsnulne

(Dynamics of Thai Society)
MIQUAFUNMN

(Health Care)
AMNYUATIING

(Film Appreciation)

25

UAB.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



SU151

SU152

SU153

su154

SU155

SU156

SU157

SU158

SU210

Suz211

SU212

SU213

su214

SU215

26

anuilaluansesssulangalusia
(Understanding Ancient World Civilization)
Nityanlnefunisaseassa

(Thai Wisdom and Creativity)
auviemaniiosi

(Basic Aesthetics)
nMsPRNLULLAYNSAsNasTAluRaUzag Iueen
(Desgin and Creation in Oriental Arts)
UDINFUNIH WA

(Understanding Bangkok through Its Art)
Aaunssunudiauiausssulng

(Art in Thai Society and Culture)
Tausssuludinuszaniu

(Culture in Everyday Life)
nseonfdsnmelitenaunndin

(Exercise for the Quality of Life)

NHUIYINTWN

AN IneiNaNSERaNS A NISAUAY

(Thai Usage for Communication and Retrieval)

Audilaswunglfun vz luedey

(Introduction to Language and Languages in ASEAN)

M SaaiionsAoanseuTausssu
(French for Cultural Communication)
mMwilveiien1sianndin

(Thai Language for Life Development)
MwFuiioandn

(Chinese for Careers)
Jymunaymsaziauiiuty

(Folktales and Folk Plays)

UAB.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



SUz216

Su217

SU218

SU310

SU311

SU312

SU313

su3l4d

SU315

SU316

SU317

SU318

SU319

SU320

27

nMseUAEISINgUiton15I5al

(English Reading for Criticism)
MIULAUDLTIET WATIANIBNYIBING Y
(Creative Pitching and Presentation in English)
AMEBINUAMIUINeIAansazmalulad

(English for Science and Technology)

NENIYIANNTURAYOURDH AN

N30SI YALNITIANTITUIANN I TRIUGTIY

(Cultural Heritage Conservation and Management)
nuadsassewaruinnssuluanasIed 21

(Creation and Innovation in the 21°' Century)
LNARNINULAZLNADD

(Gender and Sexuality)

53TUYIRIING

(Nature Appreciation)

$nwun

(Bird Conservation)
MseudnuAIIAdeNsIIITRLAYAAUNTIY

(Natural Environmental and Art Work Conservation)
lanveaunse

(Microbial World)

dumesidndun

(White Internet)

Andey yafivharng ey

(Environment, Pollution and Energy)
Fnerraniuazimaluladiitensimuiegadedu
(Science and Technology for Sustainable Development)
Tanusiauinnssu

(World of Innovations)

UAB.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



SU321

SU322

SU323

SuU324

SU325

su410

su4d1l

sud12

su413

su4dl4d

sSu415

sud1é

28

FanuaznansznusioduLIndes
(Materials and Environmental Impacts)
ms@maé’mﬂﬁ@ﬂ

(Pet Care)

INATITOE

(Public Mind)
walulagazealugnangsy

(Clean Technology In Industries)
Qilaelan

(World Regions)

ngudyanadudusznaunis
MIIANTLONATUALIANUELYAS

(Records and Archives Management)
mal,wwLﬁﬂLLasmiﬁiaaaﬂmﬂﬁjﬁﬁ]

(Mushroom Farming and Business Extension)
wialulad welle wazgaamnssudadese

(E-Sport Technology, Techniques and Industry)
LiFssINAnSusmalulagdinim

(Amazing Biotechnology Products)
AitnyaviesdugnszuIuNIHER

(Indigenous Knowledge toward Production Process)
ﬂ’]i&la’W]LLG%ﬂ’]iLEuﬁugﬁuﬁﬂ%%U%ﬂi%ﬂ@Umi
(Basic Marketing and Finance for Entrepreneurs)
§3NARA

7
(Digital Business)

UAB.2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



511 105

513 101

513102

513103

513104

514 110

514 111

611 161

611 171

614 201

615112

618 120

620 101

29 uAv.2

nuandranty Iwulivdosnin 104 wihefn Usznousie
(1) ndadviuguiendn $1uau 30 mhedn Ussnoude
wAAANAFIMIUIAINTIER 3(3-0-6)
(Calculus for Materials Engineers)
il 1 3(3-0-6)
(General Chemistry 1)
il 2 3(3-0-6)
(General Chemistry II)
UitRnsaivialy 1 1(0-3-0)
(General Chemistry Laboratory 1)
UitRnsaiivialy 2 1(0-3-0)
(General Chemistry Laboratory II)
Wandvludmsuimnyian 3(3-0-6)
(General Physics for Materials Engineers)
UftRnsiandludmivimnsian 1(0-3-0)
(General Physics Laboratory for Materials Engineers)
nsdnnsANUaensielugnangsy 1(1-0-2)
(Safety Management in Industries)
%mﬂmt,azimmwi’a@L%aﬁwmmﬁaqéfu 2(1-3-2)
(Introduction to Computational Materials Science and Engineering)
WHUUUIMINTTY 3(2-3-4)
(Engineering Drawing)
NafENTIAINTIU 3(3-0-6)
(Engineering Mechanics)
ennsaulrifiifiugy 3(3-0-6)
(Fundamental of Electrical Engineering)
eGIRTPTIPRH 3(3-0-6)

(Engineering Materials)



600 201

600 202

611 201

611 202

611 203

611 204

611 205

611 211

611 212

611 213

611 281

611 301

611 302

611 303
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(2) ngudvUeAU U 68 MIefn Usenaume
ANuAnasvassAlulanvoamaluladuazimingsy 1 1%(0-3-0)
(Creativity in World of Technology and Engineering 1)
ANnuAnasassAlulanvesvaluladuazirnssy 2 1%(0-3-0)
(Creativity in World of Technology and Engineering II)
QUVNAAANTAMTUIMININSTUIUNTAL 1 3(3-0-6)
(Thermodynamics for Chemical Process Engineers |)
NANLAZNITAIUIUNINIAINTTUATLUIUNIILAL 3(3-0-6)
(Chemical Process Engineering Principles and Calculations)
Ufnsenaiilugaamnssunseuiunisnll 3(3-0-6)
(Chemical Reactions in Chemical Process Industries)
WBNIeAdnmanaImIUININTEUILNTAL 3(3-0-6)
(Mathematical Methods for Chemical Process Engineers)
QUUVNARANSAMTUIMININITUIUNITLAL 2 3(3-0-6)
(Thermodynamics for Chemical Process Engineers |I)
nénibesuvedinenmswediues 2(2-0-4)
(Basic Principles of Polymer Science)

nsfigaulendnuaivasmediues 1 2(2-0-4)
(Polymer Characterization )

UfuRnIneInsnediues 1 1(0-3-0)
(Polymer Science Laboratory 1)

awsinguiiiewnisuaeuinseiuinasg ey 3(3-0-6)
(English for Basic Standardized Test Preparation)
Usingnsalingloudmsuiamtinaaiuaziagnedues 1 3(3-0-6)
(Transport Phenomena for Petrochemical and Polymeric Materials 1)
Usingnsalingloudwmsuiamtinsealuaziaqnediues 2 3(3-0-6)
(Transport Phenomena for Petrochemical and Polymeric Materials )
UURNTIAINTIUNTEUIUNSLAL 1(0-3-0)

(Chemical Process Engineering Laboratory)

wnewn * dndnwynaudesamsdeulaslidumheinsundudiunisuewmdngns




611 304

611 311

611 312

611 313

611 314

611 321

611 322

611 331

611 341

611 361

611 381

611 431

611 451

611 461

31

Jaunamansialilazn1seanwuuUnsal

(Chemical Kinetics and Reactor Design)
nsiigatiendnuaivesediues 2

(Polymer Characterization II)

UfuRn1sInen1swedes 2

(Polymer Science Laboratory II)

ATLAULFAINANERN

(Plastic Additives)

NSELATIEYNOANDS

(Polymer Synthesis)
3‘1/1mmzl,l,auamizmumiéﬁugﬂwaﬁma%

(Rheology and Polymer Processing)
UﬁﬁamiﬂssmumiﬁugﬂLLawmﬁauwaﬁmaﬁf

(Polymer Processing and Testing Laboratory)
wilkazmalulagussens

(Rubber Chemistry and Technology)

dulRvesnedues

(Properties of Polymers)
msUszendldaruinasiiuiazadfdmsuimnsnszuaunised
(Applications of Probability and Statistics for Chemical Process
Engineers)

vinwzamdinguieamsdmivimnsian

(Communicative English Skills for Materials Engineers)
weluladiduleuasdane

(Fiber and Textile Technology)
nsrurunsellugeamnssutingad

(Chemical Processes in Petrochemical Industries)
nsuitageamnssutinsiniiuayiagnediuoidaysannis
(Integration Problem Solving for Petrochemical and

Polymeric Material Industrial)

UAB.2

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(2-3-4)



611 491

611492

611493

620 382

620 481

611 221

611 222

611 223

611 271

611 305

611 306

611 315

611 316

32 uAv.2

GEEUIR 1%(0-3-0)
(Seminar)
TAsaATemuAsustndmsutnAneUlesiad 1 1*(0-3-0)

(Directed Research Project for Petrochemistry Students )
Taseudduaumtuzidmsvindnutlasedl 2 2%(0-6-0)
(Directed Research Project for Petrochemistry Students II)

a L a
N159DNLUULALNITIATIZTRNITNARDININIAINTITY 3(3-0-6)
(Design and Analysis of Engineering Experiments)

NWDING WAL TINYrd1MTUNTAIATIY 1(1-0-2)

(English and Skills for Job Application)

(3) nguivudan Swnulitiesndt 6 mhedn eedenninneiviselui
woRwesiuduindos 3(3-0-6)
(Polymer with Environment)

WISYNINY U 3(3-0-6)
(Circular Economy)

SluAavugnanafinieisidananarn1sUssenalddanaiyg 2(2-0-4)
(Mechanical Recycling of Plastic Waste and Commercial Applications)

WA UNARNY 3(3-0-6)
(Renewable Energy)

mffﬂLLa:ﬁmiﬁm’mmﬁmmimizmum'ﬁLﬂﬁ%ugjﬂ 3(3-0-6)
(Advanced Chemical Process Engineering Principles and Calculations)
Lﬂ%dﬁaf@‘ﬁug’]ﬂuqmmwﬂﬁuﬂizmum'ﬁmﬁ 3(3-0-6)
(Basic Measuring Instruments in Chemical Process Industries)
wodwestinmidossu 3(3-0-6)
(Introduction to Biopolymers)

fanpounednsziuuluresodiuesilowy 3(3-0-6)

(Introduction to Polymer Nanocomposites)

wnewe * Undnwiynaudesamedeulaglidumhetnsundudunivemangss




611 317

611 323

611 342

611 343

611 351

611 352

611 353

611 371

611 372

611 401

611 402

611 411

611412

611413

611 414

611 415

33 UAB.2
wieluladmsasuudazisaglaa 3(3-0-6)
(Starch and Cellulose Conversion Technology)
wodwedilnindead 3(3-0-6)
(Introduction to Conducting Polymers)

AoRRBEA L LAIITIIe T A 3(3-0-6)
(Colloids and Interfaces)

Fandmiumaluladndsnuuardunndon 3(3-0-6)
(Materials for Energy and Environmental Technologies)
gnavinssuiildnszuaunisiead 3(3-0-6)
(Chemical Process Industries)

mMaissURAseAwadem ey 3(3-0-6)
(Introduction to Environmental Catalysis)

WAHYRINTEUIUNTLT U ATEN 3(3-0-6)
(Chemistry of Catalytic Processes)

LRI R ERH 2(2-0-4)
(Industrial Chemistry)

nsenaulugnamnIsy 1 (aitfonndn 240 FTa)
(Industrial Training)

nyeeilaeselouisasiavlugnaivnssy 3(3-0-6)
NITUIUNISLAL

(Numerical Method Analysis in Chemical Process Industries)
wialulagUlnsideu 3(3-0-6)
(Petroleum Technology)

WoReTANTINULEY 3(3-0-6)
(High Performance Polymers)

nsUszenaldmauiiumesiuaieinssudan 3(2-2-5)
(Computer Applications in Materials Engineering)

TanAoUNadn 3(3-0-6)
(Composite Materials)

Hsduneanedimes 3(3-0-6)
(Functional Polymers)

Ty doay 3(3-0-6)

(Introduction to Packaging)



611 416

611 417

611 421

611 422

611 423

611 424

611 425

611 432

611433

611 434

611 452

611 453

611 454

611 455

611 462

34

Nandwodwesidosdu
(Introduction to Polymer Physics)
nsuAnaanEYameAwesLaznslneawe fatesidesd
(Introduction to Polymer Degradation and Stabilization)
walulagnisaanaiasn

(Injection Molding Technology)
Iemsuazivalulagnisiadouin

(Coating Science and Technology)
waluladnsdonuunaznn

(Adhesion and Adhesives Technology)
WoRLLBSTINTUNNE

(Biomedical Polymers)
welulagnstugdlessadiasesuulusazns
Uszgnaldlugpamnssutlingaiivasnediues
(Nanostructure Fabrication Technology and
Applications in Petrochemical and Polymer Industries)
WAddALaENTING

(Color Chemistry and Measurement)
walulagnsgouduaznisium

(Dyeing and Printing Technology)

wAlulaguasens

(Rubber Technology)

N15DONUUULAZNNTINABILUNNN

(Mold Design and Simulation)
MSEeNIANLALNTOBNUUUIBNAINTTY

(Materials Selection and Engineering Design)
NILUIUNITLEN

(Separation Processes)
WAMANSURINTEUIUNITHaENITAIUANTUgRaTNTTY
NIrUIUNISLAL

(Process Dynamics and Control in Chemical Process Industries)

msmqLqumsﬁuLLazmiamu

(Financial and Investment Planning)

UAB.2

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(3-0-6)

2(2-0-4)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



611 471

620 211

620 221

620 311

620 312

620 341

620 383

620 421

620 422

620 423

620 441

620 442

620 443

620 444

620 445

35

NM3ANWILsNUgRAINNTTH
(Industrial Plant Studies)
WYINITUAIAINTTUGTINE
(Ceramics Science and Engineering)
lavglazlanenay

(Metals and Alloys)
NTEUIUNSHARLESTNE
(Ceramics Processing)
InensuazinaluladTiuud
(Cement Science and Technology)
N3IANTNTLUIUATTTING
(Business Process Management)
NsUsERvuasanadng
(Inventions and Patents)
n1sianIauLazn1TUe9AY
(Corrosion and Protection)

Tang e NFINBAN

(Physical Metallurgy)
langIngLiandl

(Chemical Metallurgy)

NANNINSUNEANINEAAMNTTULAE TN

(Principles of Total Productivity Improvement)

N33ANIAMNINLALTIL
(Total Quality Management)

NIINLRURAEAIUANNTHANAT Y

(Modern Production Planning and Control)
nanmsnsIladelazUTuUTEnulsEnaunIs

(Principles of Factory Diagnosis and Improvement)

nsuFulTadalseu

(Plant Layout Improvement)

UAB.2

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(2-0-4)
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620 451 waluladszaululasuazuily 3(3-0-6)
(Microscale/Nanoscale Technology)
620 452 Jansyauunly 3(3-0-6)

(Nanoscale Materials)

nuandvaenEas Nuwuldtesnin 6 wiiein

Thdendnwldanynieivluseiuiyaeiiideasuluuvinedefauing wiolvi
gouluumine1dedu lnldsumiuiiusouainauenssunisussdnazs drdnAnwvidendne
sedvlunguividenvosmnmivianzvesanuiiv awfenhluAndrsziuiadslunguivtedy
warivndonluvnadvianedie Wensvasuieulunsdniansinm

NUBLNR mstumbeinlussaznianisiiiudusedn ssuenfumheinseivle
se3vmislulimsaemuaniy il
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3.1.4  WEASUNUNISANED
Uit 1 mansinedl 1
. 4 . IUUNUILAA
WY Y3183
(U-Y-1
SU101 AavrAaUng 3(3-0-6)
SU201 MwdangulugARIvia 3(2-2-5)
511105 | u;aeaadniuieingdan 3(3-0-6)
513101 | wilvily 1 3(3-0-6)
513103 | UftRnisiaiivhly 1 1(0-3-0)
514110 | Wandmludmivimngian 3(3-0-6)
514111 | UfoRnmsiandvludmiuimnsian 1(0-3-0)
611171 | AN IMSUAZIAINTINIAATIAIUIN 2(1-3-2)
ERHERIe) 19
Uil 1 mansAnunii 2
" 4 . uUNAA
FWEY Y3183
(U-Y-1
SU102 Aaunsaieassa 3(3-0-6)
SU202 Mudsnguiiiensieansuiunvd 3(2-2-5)
Su401 audugszneumsiiduindeuseuinngsy 3(3-0-6)
513102 | wdlvhly 2 3(3-0-6)
513104 | UfoRnsiedivily 2 1(0-3-0)
611161 | m3damsanudasndelugnainnssy 1(1-0-2)
615112 | nafan3imnssy 3(3-0-6)
620 101 | @RIMINTIY 3(3-0-6)
32U31UU 20
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U9 2 pansanef 1

UAB.2

" PR FIUIUNUIWAA
IWEIN ¥
U-Y-u
SU402 UINNTTULAZNITODNUUY 3(3-0-6)
600 201 AMNAnasEsIAlulanvounaluladuazimingsu 1 1%(0-3-0)
611 201 gauvNaransdmMIUIMNINSEUINNSAT 1 3(3-0-6)
611203 | Uffsenaiilugnavnssunssuiunisall 3(3-0-6)
611 204 ANINIAAAFNERTEINTUIAINTNTEUIUNSLAL] 3(3-0-6)
614 201 WWHULUUIAINTTY 3(2-3-4)
....................... I Ud0NLES 3
UV 18
U 2 manishnend 2
o - 4 - NN
IR Y3839
U-Y-u
SU203 Minvensdeansetsassassa 3(3-0-6)
600 202 AMNAnasEssAlulanveunaluladuazimingsu 2 1%(0-3-0)
611 202 NANLAYNITATUIANINIAINITUATZUIUNITLAL 3(3-0-6)
611 205 QUUNARANSEIMTUIMININTTUIUMILAL 2 3(3-0-6)
611 211 véniesduvedinernswedwes 2(2-0-4)
611212 | mMsfigatliendnuaivesnediues 1 2(2-0-4)
611 213 UfuRn1sInensnediues 1 1(0-3-0)
611 281 mméﬁﬂqmﬁam?amaﬁmsjﬁummgmtﬁaqﬁu 3(3-0-6)
618120 | Amnssulwihitugiu 3(3-0-6)
32UV 20
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39 UMa.2
Ul 3 man1sAneil 1
"o . - NN
IWEIY 183U
(U-Yy-1u
SU301 walosiug 3(3-0-6)
611301 | UnngnisalgheleudmivienUlnsaiiuasTannediues 1 3(3-0-6)
611 304 Jaunamansialilazn1senkuuUinged 3(3-0-6)
611311 | msfigaulonanualvesnediues 2 3(3-0-6)
611 312 UfuRnIsInenswediues 2 1(0-3-0)
611314 | msdunsevinediues 3(3-0-6)
611 361 msUszgndldnnuiiazilunazadfdmsuiamng 3(3-0-6)
NIPUIUNITLAL
FAUIUIY 19
Ul 3 nMAn1sAneil 2
.- 4 - IUUNUINA
IWEIY Y183
U-Y-u
611302 | UnngnisalgneleudmivienUlnsialiuas Tannediues 2 3(3-0-6)
611 303 UURNTIMINTsUNTEUIUNTAL 1(0-3-0)
611 313 GURIGHIINIRREIN 2(2-0-4)
611 321 3%&11ﬂisLLaLLasmzmumiﬁugﬂwaﬁmaﬁf 3(3-0-6)
611 322 Uﬁﬂﬁmﬁmzmum?ﬁugﬂLLawﬂaauwaﬁma% 1(0-3-0)
611 331 wilkazmalulaguadens 2(2-0-4)
611341 | audfveswadiues 3(3-0-6)
611 381 vinwgnwdnquieansdmiuimngian 2(2-0-9)
620382 | NNIRONLUULAENITIATIENNITNARDINITIAINTTH 3(3-0-6)

U

20




40 1AB.2
7 4 aansinund 1
" PR FIUIUNUIWAA
SWEIV 935187391
Ww-Y-u
SUXXX Fdonlunuandydnwiily 3
611 431 wmaluladidulouazdme 2(2-0-4)
611 451 nsrvIunsadllugaamnssutlngad 3(3-0-6)
611461 | nmsundeymenamnssutinsaliuazJaanediwes 3(2-3-4)
LWIYTUINTT
611 491 Fuaun 1%(0-3-0)
611 492 lassnddeauaiug g msuinaneUlnsiad 1 1*(0-3-0)
620 481 AWBIN WA INYrd1MTUNITAINTINUY 1(1-0-2)
....................... Fudonlunuinivanie 2
AU 14
7 4 aans@nend 2
.- 4 - FUNUIAA
SWAIYT 93518791
U-Y-u
SUXXX Sendonlunuandudnuiill 3
611 493 lAsenuITeaumLugid s uindnwUlnsedl 2 2*(0-6-0)
....................... uaenlunuIniveniy il
....................... I UFDNES 3
FAUIIUIUY 10
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3.1.5 A195U185187U"

SU101

SU102

BUINIVIANWINQLY

AavzAauing 3(3-0-6)
(Silpakorn Arts)

AL IUT S lUANATLAZAILINYBIE TN uadIsaTIANIsAats Taudal
AaUznisudns AaUunanssy AuRs s1ueenwUY kazdatnenssy Wevedlnenay
seusema uazauidenlswnsguniomans

Appreciation of the value and beauty of nature, creative arts, visual arts,
performing arts, handicraft arts, music, design and architecture of Thailand and

foreign countries, and aesthetic connections.

Aaunsadreassd 3(3-0-6)
(Creative Silpakorn)

N13YITUINITNITTEUS WIUAITTANISIToUNITARULUULATINITAIEAINTTY
a¥aassn mawauvinuznmadufihuasnmadudnuid vinvenisiadedeans inwens
LU HaEN19YNU0E19a519aTTA AUSURAYUR YT ULATHIANYRINANY)
n1sugnileendnualuazinusssuvesuningrdedauinslinuindnyl 1asens
a¥sassAlulsuifuiiaulanelinisguasesoransdivinvniieliiinnissuiudenis
WasuuUas

Integration of project-based learning focusing on creative activities;
development of the skills of leadership, teamwork, communication, creative
learning and working, students’ community and social responsibilities; instilling
Silpakorn University identity and culture; creative projects on issues of interest

under the advisors’ supervision to enhance recognition or encourage changes.



SU110

SU111

SU112

a2 uAv.2

UYwINUN15a519633A 3(3-0-6)
(Man and Creativity)

(% '
Y

FTun1svesy e fuarunuinvesyudlunisasiassaviadiiiduniusssy

wazgUsssu Fudusinguvesanuiaiyresdinuuywdludueng q Adu

=0 SD

299717LUI8

adeanfiedagiu Jadunideson1sainaassd nssuiunsaseassd anuaslasnanan

(%
=]

VYBINTATWATIA MADATUNANTENUABNY BEY A LuLAazeAay 1138 lnen1s3Asien
Toyaluuiimisy Rmans uaranipimesweamanisng o MAeades

Evolution of mankind; mankind’s role in abstract and concrete creation, the
foundations of human civilization, from the past to the present; contributing factors,
processes, characteristics and outputs of creativity and impacts on mankind in each

period; analysis from the perspective of history and relevant disciplines.

U 3(3-0-6)
(Home)

LWIAn SnwasiauAsegia n1siles druuasTausssuvesdintiu Ay
Wui walwladuaznisesnuuudiu maanwiutiu Sruluusunvesnisveaiien
Tamateyd ansdunid aulidiu mswsnd wagmsthaueauduyi@

Concepts and economic, political, social and cultural characteristics of the
word ‘home’; space, technology and home design; gender and home; home in
context of tourism; globalization; nationality; homeless people; deportation;

presentation of nationality.

ANEY 3(3-0-6)
(Happiness)

AUNLY INYIANEAT wATTATNSWMIANNAY N1FIANITAINEY Dfeasege
ﬂaqwﬁLﬁuﬂﬁﬂuqmﬁ’aamiﬁmmﬂ N1998NAAINY BT WaZNITHNER

Meaning, science, and psychology of happiness; management of happiness;
habits of happiness; strategies to boost happiness by positive thinking, exercise, diet,

mindfulness practice.



SU113

Su114

SU115

43 uAv.2

MsRARINLEZIENNS 3(3-0-6)
(Asking Questions and Methods)

miﬁgﬂﬁﬂmmgmwu&m 9 AUAERIUAZEIVIYN MsderanLieadauazLaI I
A FBnsdasan masadmaulaeysannismansuazal

Asking questions in various forms according to science and subjects; asking to
create and in search of knowledge; methods of asking questions; asking questions

by integrating science and arts.

wialulagiasulan 3(3-0-6)
(Disruptive Technology)
ANTIUNTZUIUNTNATRVRIUTRNTTINALULad Alud1AyYesnalulad

a s

Muindiou asiyaruazn1sRulanIuasygia Inemanstoya Jyauseivg ssuu

v

Uszanananguiua dumedidawvsasimas ssamaluladiunsGunaginssinetyd
ganssueoulat waswaluladdu q Miedes

Overview of the dynamic process of technological innovation; importance of
technology-driven value creation and economic growth; data science; artificial
Intelligence; cloud processing system; Internet of Things; Fintech business and block

chain; other related technologies.

mmnﬁ'aq%mw 3(3-0-6)
(Food for Health)

ﬂ%ﬂuiﬁugﬂwﬁEJ’JﬁUﬂ’NEJéf@Qﬂﬁ@’]‘Vﬁi‘U@ﬂﬁNmEJ 29AUSENBUDINNT quanwg
yes91msiuguAm ensililddnduiulse guidunisiuussmuemnsiuguan
Jaymlaguinis lseanlasuins fmﬂms‘duﬁjaumaammuammmaLLazmsqﬁ’msﬁ
ANUUADANEAUDIMTHALNITANATIEUILAA

Fundamental knowledge of bodily needs of food; compositions of food; food
hygiene and health; diet imbalance and diseases; eating habits and health;
nutritional problems; diseases from nutrition, contamination of food preservatives,

and packaging; food safety and consumer protection.



SU116

SU117

SU118

SuU119

a4q uAv.2

Aavzasivninazsanadslulszmdlne 3(3-0-6)
(Modern and Contemporary Art in Thailand)

Wen jUkuy wazauadeulmvesdalvadelniuazsinalielulszinalne

a a

msiaguniasann@aveineUsengl dnsSwaanfalzadelndvoensiunn naauLay

[y

WUIANUARUINNTAS9ETIAVRIRRTUAUAN ALY

]

Contents, genres, and movements of modern and contemporary art in
Thailand; transitions from Thai traditional art; influences of modern Western art; art

works and creative concepts of key artists.

AauziuImusITUNINISIIY 3(3-0-6)
(Art and Visual Culture)
HanAnn1eTRIusssunensiuluau@als nseenuuy wazaaUnenssuann
Jadevesusugn nsiiles dnu 1aswgha Inemanswasmalulagludinulan
Visual cultural products in art, design and architecture influenced by philosophical,

political, social, economic, scientific and technological factors of a global society.

dgarUnenssunazfavzlulo@enziusanidssla 3(3-0-6)
(Architecture and Art in South East Asia)

nssaduguiiduius fugimansuazssuuinmi WauinimmisUseRaans
ARALLEe Maun Tausssy aandnenssufiudy Wauinsmeaandeenssy Aadzuay
usannsan1taenssuiieates wazandnenssusivaded i dwendnualveseide
nyiusanidesla

Development of settlements in relation to geography and ecology;
development of history, belief, religion, and culture; vernacular architecture;
development of architecture and its related arts and architectural heritage;

contemporary architecture unique to South East Asia.

NM38IUITIUNTIULNEN TWAILIAMA WA 3(3-0-6)
(Literary Reading for Life Quality Improvement)

(%

N9 URATNAITUNMTIUNTTY UTTLaNe95T8UnTs8 arsdraglulssunssu
ANAYRTIUNTIY Ustlevivanssaunssulunswmunnunndin
Methods of reading and analyzing literary works; literary genres; themes in

literature; literary values; benefits of literature to quality of life improvement.



SU120

Sui121

SU122

SU123

a5 uAv.2

nednun 3(3-0-6)
(Thai Studies)

Snuazddyvesdinuiariausssulneluduuseiimans aauisazaude
Uszinel aus wifal wazTmusssunisusaniey

fruAnwuenanIud
Main characteristics of Thai society and culture in the light of history, religions and
beliefs, customs, music, performing arts, and costumes.

Fieldwork required.

Fnnnslulszmalneuazandeu 3(3-0-6)
(Buddhist Ways of Life in Thailand and ASEAN)
ardfiugulunsduiuiinafifsndestunmsmaululsundlng wavendeu
L%NéfﬂLLGiﬂ’]iLﬁ@QUﬂizﬁ’\ﬂ’liza;ﬂﬁﬂﬂﬂaﬂ%am
Fundamental knowledge of Buddhist ways of life, from birth to death, in
Thailand and the ASEAN countries.

AunSLBeUsEEnd 3(3-0-6)
(Applied Meditation)

miﬁﬂui’wqwﬁ LLaxmi?Jﬂam%Uixqﬂﬁ HIUAANTIUALATUNITHAUIAULDIA U
AMGITN VILTITU UALAIUANATINATIA

finnsAnunuenaniud

Learning theory and meditation practice through self-development activities
in terms of morality, ethics, and creativity.

Field trips required.

VI TuFIRan IRUETIH 3(3-0-6)
(Ways of Life in Multicultural Society)
AU ASTUTUTRIUSTTUUSENEIN LA NTSUTLN BT BY 30TI9 21T Nway

'
= o

nsisadinvenguausg 4 iegsuiuludsaumyinmusssy Woamnudladstunagiu
WazNNTRYI I

Comprehension and assimilation of cultures and tradition through relevant
activities; lifestyles, occupations, and ways of life of people in multicultural

society for peaceful co-existence.



su124
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winn1sallantUagiu 3(3-0-6)
(Contemporary World Affairs)
N5ATIERINgIUAUUTEIRA1anS N15illes Wsugia diau wazUsIngNITainng
sysuvIRveLmsNIald Ay lutlagiu L%'amismLwamiaima'wfuﬁumaﬂswwiaé’mﬂaﬂ
Analysis of historical, political, and socio-economic root and natural
phenomena of significant contemporary world affairs and their effects on the global

community.

UYwdiun1sAn 3(3-0-6)
(Man and Thinking)

AuddyveInIsin AuAakuULumgNa N15AMTIININY NSANTIRTIEYR
wazdATIZh NSAALUUINENAIEAT N1SAALTITZUU NIsAATTLAY n1sARALUY
A59A93A NIANLTIUIRNTIN

Importance of thinking; rational thinking; critical thinking; analytical and
synthetical thinking; scientific thinking, systematic thinking; conceptualization;

creative thinking; innovative thinking.

Rauzuazdesiuaiouszgndiieyuay 3(3-0-6)
(Contemporary Applied Arts and Media for Community)

ASANTIUAFDE1s WAIIN1S UAENTYUIUNNTAN q veaRalzuasdesiuale
Uspyndvialanay Tuan wagseTuoen Aldifionsiaungueu dmsududusuuunyGeou
Tumsaiassinanunasiedasdousamenuilimenuies

Area-based study; development and process of contemporary applied arts
and media in the Eastern and Western world for community development as a

model for students to apply to their own project and as a tool for knowledge

seeking.



sui1zy
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nszurunsiBudssuudydnualluanasseil 21 3(3-0-6)
(Learning Processes of Symbolism in the 21 Century)

flun nszurumsSeus waznsinny ssuudydnuaififinnuunneeiu Tuusay
Fausssn anudilassuudgydnualivsnglummssed 21 diudesuaiosg 4 ng
Beuinaendinluaniumssifiuasuly

Origin, learning processes and interpretation of symbolism varied from
culture to culture; understanding of symbolism in the 21°' century through various

contemporary media; lifelong learning in changing situations.

nsAAuRaUY 3(3-0-6)
(Interpretation of Arts)

ANMANE AINAR T3NTT NTTUIUNTT NMIAMNNNFaYE AUATENTnS luAx
LANA NN NN TRUETTN N19TAsesidssnudguisiuads d1dnn19a5esssu
AUTURATBUADAULDILAZ FIAY

Meanings, concepts, methods and process of interpretation of arts; awareness
of the multicultural differences; analysis of contemporary issues; ethical

consciousness; social and personal responsibility.

inwEnsiwiivasaumALas e 3(3-0-6)
(Information and Media Literacy Skills)

ANuEARURINITansaumA Ussinnuesdeansaume 1a3esiloriedu uaznsg
FAeLdanunasansaumeii an1sadnenuuaznissiedsdeyasunuusne 4 Sasie
nIEUIUMSHARaTAUWA @3N nlun1sTuIvians wavauduiusvesansaunaiu
Usztaunamsidios wisugna deeuuazInusssuvesdenulinsuuay

Importance of information literacy; types of information; tools in searching
information; selecting information sources and citation formats; analysis of the
information production process; freedom of information; relationship between

information and issues relating to politics, economy, society and culture in a

borderless society.



SU130
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NITNAIUINITAA 3(3-0-6)
(Thinking Development)

AUNUNY ANUFIAYVDINITAA NITANAUNITNINIUYDIELDI N1SAR NINBENIIAA
Tinwgn1sAniddnlummssy 7 21 suanansiaminsaadionmndinuas ey

fifanssuuenanui

Meaning and significance of thinking; thinking and brain functioning; thinking,
thinking skills, important thinking skills in the 21" century; ways to develop thinking
for life and social development.

Fieldwork required.

nssamsansaumnmdedu 3(3-0-6)
(Introduction to Information Management)
wAniuguAsItunsdamsmsauna n1sTunndoys nsdandsuteya
n1slesIgvikaznIsUlaueteya nsduariaddeya n1sviisenulaznsilaue
nIalAnw
Basic concepts of information management; data collection, preparation,

analysis and presentation; data visualization; report and presentation; case studies.

TanuazansiAnansluaianssud 3 3(3-0-6)
(Earth and Astronomy in the Third Millennium)

Usingnisainieessuvrauulan usseanialan n1snensainign deuing,
ﬂ’]iLUS‘&JULLUmﬁﬂWWQﬁmmﬂLLaSNaﬂis‘ﬂ‘U Usmgmsaﬁwwmﬁmam% NSEwNANTl
N9ANIIANENS STUUESEERarA1InnY N13UTeenaldludindsedniu ysngmsaluas
wansailuarianssui 3

Natural phenomena of the earth; atmosphere of the earth; meteorological
forecasting; climate change and its impact; astrological phenomena; astronomical
observations; the solar system and star; application of this knowledge in everyday

life; phenomena and events in the third millennium.



SU133
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mMsdan1saaiadasluaiaifou 3(3-0-6)
(Household Environmental Management)
mslfuassssuriiioniseyinindanuluaiidou aueyinbth mseydndinld
meluthu msszuivonawuulilldndanu nsfauenyaces mmdnyades n1sianis
yarsudunmeluaiiteu
Natural lighting for household energy conservation; water conservation
garden; indoor water conservation; passive air ventilation; solid waste separation;

solid waste composting; household hazardous waste management.

ANusaUIIMuReuRImes Waluladasaumeauaznisdoans 3(3-0-6)
(Computer, Information Technology and Communication Literacy)

unumagALddyvesneuianef eluladasaumauaznsdeanslutiagy
wulihiluowian mnudiiugiu nsussendednsadsassd nssnw eusuag nguang
LazT3esTINAYRs

Roles and significance of computers, information technology, and
communication in modern days; future trends; fundamental knowledge; creative
applications; maintenance of securities, laws, and ethics related to computer and

information.

Aauzn13A993In 3(3-0-6)
(Art of Living)

NM39AsElEUTin MSIHMUIYARNAINLAZINTEMAIAN UNUIMLAZANTURAYDU
HoATaUATIRAZAIAN NSAATIIATIZI N33 0a1TUATNITLANI0N N13835719A11aY
T uT3e wssdumalalunisasisanudsalue@n a3esssulu nsioulaznis
ANTITIN

Life discipline; personality development and social etiquette; roles in and
responsibilities for family and society; analytical thinking; communication and
expression; creation of happiness in life; inspiration for career success; ethics for

working and living.



SU136
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waluladindesdiawndadldludinusesnfu 3(3-0-6)
(Technology of Appliances in Daily Life)

pumnELay AN svesnalulad seuu naln wind waggunsaifiugiuves
wsesdlawdedddluinuszsiiu

Meaning and the evolution of technology; mechanical system, working

function and basic equipment of everyday appliances.

welulagnisaeansiuuywd 3(3-0-6)
(Communication Technology and Human)

Ffauinisveunaluladnsdeans maluladnisdearslutiagiunazuualiy
Tuownan SumesifauisassndaagnshlUldnuludinsediu fvanaunazai
Uaonne

Evolution of communication technology; current and future trends of
communication technology; the Internet of Things and its uses in everyday life;

threats and security.

WA AUTInU 52U 3(3-0-6)
(Electricity and Everyday Life)

nsuaandeuliiannund g nunn wawenfied au vty wasufasssuyii
nsdenekarTmuIendsuliiy msdwaelil nsdenldgunsallaiin nsuseidiv
AnNUasadsuesszuuldin msuseudalninludruinendy erasdrinauuazlsenu
NAMNTITY msndnuazmsldndsnulnihegedebu

Process of generating electricity from sources of energy: water, sunlight, wind,
oil, and natural gas; electricity transmission and distribution; calculation of
electricity usage cost and charges; selection of electrical appliances; electrical
safety assessment; saving and reducing electricity usage at homes, offices, and

factories; sustainable electricity production and usage.



SU139
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NSHAUINIZHN 3(3-0-6)

(Leadership Development)

v

N ANLADINITVR YL waz N1 inwrdndulunisidudin nswaun

Y
Y o

11732 U1 ANULANA 19T AUSTINAMSUR U1 N15ad1enu n1saTausegala
uyweduiug maudtym nsdadula msuImsanudauds msdeasuaznisauny
LAZNIFIANITAIIULATLA

Needs theories and leadership; skills needed for leaders; leadership
development; cultural diversity of leaders; team building; motivation building;
interpersonal relations; problem solving; decision making; conflict management;

communication and controls; stress management.

MALUTATNAISIUNAUNY 3(3-0-6)
(Renewable Energy Technology)

AYUNLNBVBING IUNARNY N3UE Bundsrumawndundsnuanudounay
T g snunatonding nduay ndsnudh wduniana nsalinwueunas
WAINUNARNIUNSLEDN ITUAENITIAN TN WUNALNY

Meaning of renewable energy; converting renewable energy to thermal and
electrical energy; solar, wind, hydro, and biomass energy; case studies of renewable

energy resources; selection and management of renewable energy.

nawAleynuuaseassa 3(3-0-6)
(Creative Problem Solving)

Jan Jadeuazarmvavesdaynt nmsidrladgym suuuuvesdym Funou
nsuAloteym Fupouds msamiiontsdnaula muﬁlmﬁfymﬁaa%’jumau%% NIRRT

a a

Ingeuazuufn Asindeiieuazanuduiusiu undsiiunvesdoya madlafiunves
Yoya ndngu Ferfiansenuiivananazauindede

Problems; factors and causes of problems; understanding problems; types of
problems; problem solving steps; algorithms; thinking for decision making; problem
solving with algorithm,; critical thinking and ideas; reliability and relevance; sources

of information; understanding the sources of information, evidence, and facts;

validity and reliability.
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AUANID T 3(3-0-6)
(ASEAN Music)

aussludszauendou UssTamansuazimuinsauniluiuii ausssundnues
oUTUU quiausT LA30anUAT 2AURT Inasddy AalluaunTondeu rwduiusues
AuURSHUAUTMUETINRILIAG 9 anmdagduvesaussodeu

Music in the ASEAN community; history and development of mainstream
ASEAN music culture; music theories; musical instruments; ensembles; major songs

and key ASEAN composers and musicians; the relationship between ASEAN music

and other art forms; the present situation of ASEAN music.

FUNTTNINUVINITHY 3(3-0-6)
(Aesthetics of Listening)

nsilanasuazn1siiasgieadusznauauni nsuszgndli@auznisilaile
NTNAIUINTEEUINPUAUATIAENITIANTUAUAT

Listening and analyzing elements of music; applying the art of listening for

the development of music learning and music criticism.

aunsludInuszaniu 3(3-0-6)
(Meditation in Daily Life)

MM3aNsluTInUszI1IU naneInIsVnaus A5n1svinaunsiuunig o Uselewd
Y99aN3TuTINUTTITIU N1SFPULALNTYINNIU JUNBAUNITIANIIANLATEA ALEIATY
vanusssulumMRnausuaznslddinusedniu

Meditation in daily life; principles of meditation; methods of meditation;
benefits of meditation in daily life, study, and work; meditation and stress

management; importance of morality in meditation practice and daily life.
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denuuazimusssulne 3(3-0-6)
(Thai Society and Culture)

Snwafiuguedasadanuasugio dsuuazmailemesdsnslne Tnefiarsanan
WannmsvosdnarTaussst nsruIunsasuwameznsusuiivesdenulng s
Roulwastigmeing 4 iluase3d T mvesszenslud st agtu wyTausssy wliuuasia
mimsUaeuadustnpnvesdsnulng

Fundamental characteristics of Thai economic, social and political structures
from the consideration of socio-cultural development, change and adaptation processes

of Thai society, and conditions and problems that affect current population’s way of life;

multiculturalism; trends and directions of change in Thai society in the future.

1ATINITNTEIIVA3 3(3-0-6)
(Royal Initiative Projects)

U590y ANUTNg LagANLEAURIMaRINTETIv AHULaNveslASINSNTE IS
Tuwssu i anszusiunsngineenasns laxmaidsatuiu th U1 endn uarimnsa
vdnusvaveaasuganeiies nguilyel wuavnamsuszgndldiilonstanneues yuvu
dany lasUsemani

finms@nwuenan i

Philosophy, meaning and importance of the King’s philosophy; background to royal
initiative projects of His Majesty King Bhumibol Adulyadej; royal initiative projects related to
soil, forest, occupation and engineering, principles of the sufficiency economy
philosophy; New Theory; application guidelines for the development of self,
communities, society, and the nation.

Field trips required.



54 uAv.2

SU147  awuazidesmnia 3(3-0-6)
(Digital Imaging and Sound)
Tnssa¥s ndnnadowiu suuuusng 9 vesmmuasdesiiogluguvesdiva 38ms
a9 Mnuazdesiinmanaunaniusganzauiaidunuiiaue
Structure, basic principles and various forms of digital imaging and sound;

synthesizing images and sounds with proper harmony to create valuable works.

su148  wadndeaulng 3(3-0-6)
(Dynamics of Thai Society)
fimuinsuaznsasuuasesdenilng giindsnudseiReans usanimusssu
niidayan wazAlenluiuniw 155uNTIN Aads AauAIEe NsdlainisunaTes
wisugRauardsan suvimansgusuay o iduadodnslng
Development and changes of Thai society; historical background, cultural
heritage, wisdom and values in languages, literatures, arts, religious and beliefs,

politics, the economy and society, as well as other effects on Thai society.

SU149  n13QUAgYNIN 3(3-0-6)
(Health Care)
LLu%‘V]’Nﬂ’]i@JLLaWULBQﬁ’WM%UIiﬂLLaz@Wﬂ’]iL%Uﬂ’JEJL‘ﬁ{@\‘iﬁu Mﬁﬂmﬂ%mﬁugm
NARSuTESHe1MS Sussefiinannislden warlnvaneania
Guidelines for self-care on common diseases and illnesses, general principles

on basic medication uses, dietary supplements, danger on drug uses and misuses,

and drug addiction.



SU150
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ANBUASIING 3(3-0-6)
(Film Appreciation)
asfUsznoufiugudiusig q veanmeunsiidaassisludulaseadne aranduan
Uszinm uazaladnisiiaus weianneuiuazanudilasenmeunslugiusgo
Basic elements of selected films: structure, history, genre, and styles of
presentation; development of audiences’ knowledge and understanding of the

films.

anudlaluaisesssulanaalusia 3(3-0-6)
(Understanding Ancient World Civilization)

o

AUMNEYeIRIeNsesTsy  UsetRkasanuilunnvesensesssulusadiddy
AT ANLUANA DI DS SIS BYENad oL udlutiagtu

The meaning of civilization; the history and origin of important ancient
civilizations; the similarities and differences among these ancient civilizations which

still have an impact on today’s society.

pilgyalneiunisaiieassa 3(3-0-6)
(Thai Wisdom and Creativity)

AuRaIn ANN3  QRvimlianusssy AunsasETIATINiimsUsrendanuUas
Tudsesnefausoinaudsilagsu

Intelligence, knowledge, cultural landscape in field of creativity, application,

modification in Thai society from prehistorical period to present.
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quvisAanfiosdu 3(3-0-6)
(Basic Aesthetics)

YOULALAZAIMINEVRIEUYTIMAnS  quinindheeany UseiRuunAnuas
Faugynafumnuvosyssluitesgeady  ilefuiiugiuauAnuazaudilaly
suanuay  dusslulsglovdsionmsiaunsadeunazinsagiadunisuszifiuauen
AnunusluiuguvsmaniuasludinUsy sy

Scope and meaning of aesthetics, theory of beauty, history of concept and
beauty attitude in each era; thinking foundation and understanding of beauty
benefitting development of taste and evaluation of beauty from aesthetics and

daily life.

N1999NKUULAZES19E53A uRaUzAzTUBEN 3(3-0-6)
(Design and Creation in Oriental Arts)
NTEUIUNMSHazUSUNYBINTadvassAludalznziuoon Turanauagiuiag 9
NMINANKAUVDIAAKAZITNNT  SureliiAinnisamusiuulazinuuzianziiie
I3 o I3 Yo s
WU UININITRSATIA LLaSU%QﬂGﬂ‘UﬂUﬂWﬁmau 9
Process and context of Eastern creativity in different time and space;
integration of concept and methods engendering development of form and identity

for creation guideline and application to sciences.

NBINFUNNEUAAUE 3(3-0-6)

(Understanding Bangkok through Its Art)
nuAaUnsslunsarmiuiamneadiotiusefinaunsyitaagiu

The art of Bangkok and the development of the city since the past until the present

days.
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Aaunssuiudsnudmusssulneg 3(3-0-6)

(Art in Thai Society and Culture)
muﬁa‘dﬂiimﬁuﬁmmmimaqé’muLLazi’muﬁiiﬂmﬁgﬂLLﬁaﬁmauﬂizﬁqﬁmﬁ’u
Art and the development of Thai society and culture from the past to the

present days.

IusssuludInuszaniu 3(3-0-6)
(Culture in Everyday Life)

AUNUNY AUEIRDY ANYUZLATLUIAANIIIRAIUSTTY STV NVANEN
JaussaluinuszsTuiunaninsisunlamesdnusivars

Cultural meanings, relevance, characteristics and concepts, including cultural
diversity in everyday life in relation to the transformations of contemporary

societies.

n1seanideneLitanuA T3 3(3-0-6)
(Exercise for the Quality of Life)

mmifﬁaﬂﬁu ALY UTEAn  UagULUUBINISORINAGNINIE  MNATTLAY
NOUYANITOBNMFINY AUNUERATAUEAYVRIAUAINGTN A UEARyveINITeen
fdsmefuaunm@in madenguuuunisesnidsnieiloiauinunndia

Basics, meaning, types, and patterns of exercise; principles and theories of
exercise; meaning and importance of quality of life; the importance of exercise

together with quality of life; selecting exercise patterns to improve the quality of

life.
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medangulugaadvia 3(2-2-5)

(English in the Digital Era)

Fouly : dnAnwifidnanisnaaeuniudinguusnidn daursedu B1 FulU wieiinanis
naFoUNISINgANanITunAdeUA B UT LB U Gaudszdu B1 Fuld
MUUsENIATEILTINgTRe lnsunseniiulifesamzidewseusiedy SU201

msmusineznsils Msne N5 uazmsidsunwsanguiienisdeasly

FimUsedriu mslinwdenquiduedesiielunisSeuimenuedugaiiia

Developing English listening, speaking, reading, and writing skills for everyday

communication; using English as a tool for self-directed learning in the digital era.

mmé’s‘inqmﬁamsﬁamsuﬂmma 3(2-2-5)
(English for International Communication)
Fwdeduneu : SU201 nwndangulugaddvia
Fouly : dnAnwifidnanismaaeuniudinguusnidn saussedu B2 FulU wieiinanis
wmaaummé’qﬂqwmﬂamﬁ’umaaummﬁuﬁLﬁammé'?qwasmﬁ’u B2 uly
muUszNAreILIINe1dy Tasunseniiulidesamesdsussusedy SU202
NSHAIUIINYEAIYI1D9NgY mnﬁuwjummfmmé’mqw n15lN1¥189n g BRI
Foquszasd msldnwsingquiuadssiledoasluriunuunmiuas fausssunwsy
nanvang
Developing English skills; improving knowledge of English; using English for
different purposes; using English as a tool for communication in international and

culturally and linguistically diverse contexts.
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Winwznsaeasagnadneassa 3(3-0-6)
(Creative Communication Skills)

WANNISE 0815 N158 PAIIAILITUNTWIRATBITUAIY TTNYENI58 9A150E
a5 19assFuaziiuseansnmluwinisivainuats n1sdoastuiausTsN NMsEeaITNIY
dodsnuseulat] magiviuAdvia

Principles of communication; verbal and non-verbal communication; creative

and effective commmunication skills in various fields; cross- cultural communication;

social media communication; digital literacy.

msldnelneiiensiessuaznsdudy 3(3-0-6)
(Thai Usage for Communication and Retrieval)

vinwznsldnwlveiiienisdeans unasieyadmiunisfnudunt F5amsdudu
Toyaaindoeeulatiuazgiudoyatsziandie q 35nsusziduniuynd efieves
IENILHG

Thai language skills for communication; study resources; online information

and database search techniques; evaluating the credibility of data sources.

anudifasfuifsatunvuazanelusndeu 3(3-0-6)
(Introduction to Language and Languages in ASEAN)

dnwapiilureanivt mstuianiw anuuanAtssEnIe Iy EEiunYdn ]
MYIAUAIBNYS 1ATIASI9VBINTY mﬂ%mmmuﬂ%wé’mu ﬂ?iLUSHULLUaﬂ‘U@QﬂWU"I
ArmdiiussEieniudeay fausssy uargaunisal auansunte madous
MY NFABUNY WardnuaeTh U1 wagTRIUsTINTRIUTHNARS 9 TueTou

General characteristics of language; origins of language; differences between
human and animal languages; language and scripts; structure of language; uses of
language in social contexts; language change; relationship among language, society,

culture, and ideology; language acquisition; language learning and teaching; gseneral

characteristics of ASEAN languages and cultures.



SuU212

SuU213

Su214

SuU215

60 uAv.2

aMeSaasiantsioansduiaussau 3(3-0-6)
(French for Cultural Communication)
nwrmsdeansnreiSuradostuiuiaU Tausssa nsfladunnslddng g
wazlassaisuselonfinzauuazgnio
Basic French communication skills on art and culture; practice of using proper

and correct vocabulary and sentence structures.

aelngianmsnaudia 3(3-0-6)
(Thai Language for Life Development)

nsssuinwve Msedieseians msisdulannng nmsiaueaudn N3
fimuinwymsmsadinegedduludimustoyainans

Learning Thai Language; reading analysis; listening for main ideas; presentation

of ideas; development of sustainable life skills in the information society.

AwnIuLiieandn 3(3-0-6)
(Chinese for Careers)

sdnnadeusdnusiulussduiiugiu msfinnisils nsya Mg waznadou
NnAdmiAAIdosiudn Anwidnusiuegeties 300 1 lassairauazguusslen
Y 9

Principles of basic Chinese alphabets; practice of listening, speaking, reading
and writing with vocabulary about occupations; studying of at least 300 Chinese

alphabets; language structures and simple forms of sentences.

fmuwaznsassuiutiu 3(3-0-6)
(Folktales and Folk Plays)

Uszan dnvaisuasds msd nundmuil uiu nsazia uwaznsuanai w1y USeun
frme ganBaditane wageudeviesdiu Tiempinnuduiusseninaynuuaznsaziay
AUAIPLILAL IWUSTI

Types, characteristics, and methods of studying folk tales, folk plays and folk
performances, riddles, proverbs, and local beliefs; analysis of relationships between folk

tales and folk plays and society and culture.
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msdqummé’anqmﬁam‘ﬁminﬁ 3(3-0-6)
(English Reading for Criticism)

N1IWAILINNYEAITEIULALAAINN N158AUTI8TIAIUNUILUALANAIVDIRIUN
Suiisnivsiunndunissinguuazildsunsuaduniusingy waznisiansel
ey

Developing reading comprehension and interpretation skills; discussing
meaning and value of selected fictional texts originally written in English and

translated into English; basic practical criticism.

ATUILELBLYIAS19ETTARBAIWDING Y 3(3-0-6)
(Creative Pitching and Presentation in English)

msﬁ’mmﬁ’ﬂwmsmmmﬂa"’mqwﬁaaﬂizmumsﬁm%LﬂiwﬁLﬁ'amsﬁ%aua
\TIAT9ETIA Wnwen1syaLazinAlAN1TUIEUBNIUIIUABILAZDTIUNY TN¥EATT
thiauenanuienwsinquidsaisassdlufigury msilnldniwdinguiduieisaile
deansuasmavnausluuiunmadviindunainvais

Developing English speaking skills through analytical thinking for creative
pitching and presentation; verbal and non-verbal communication and presentation
techniques; English presentation skills for creative pitching in public; practice in

using English as a tool for communication and presentation in diverse professional

contexts.

MEBINquEInsUINeAdnsuaznalulad 3(3-0-6)

(English for Science and Technology)
nMswaunvenenudinguisuiuluaininermaniuazmelulad n1svin
audlaussdudag Tunisinermansuazinalulad nsifl unudwsinaia
nslEsuaseinernTiauetazinye MaRsuluuIunmaInemansuazimalulad
Developing essential English language skill in the field of science and
technology; understanding current issues in science and technology; expanding
technical vocabulary; enhancing presentation and writing skill in science and

technology contexts.
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walasiug 3(3-0-6)
(Active Citizen)

aandunaidios Msfiviniunsdsuawesdanulng danulan uazdeny
paulad AUTURATOUARAIAN N1THBAIUNTTNITA NSTdIUTINAVYUYY Uazdn
GRGRPRIE

Citizenship; awareness of changes in Thai society, global society and online

society; social responsibility; anti-corruption; community engagement; public spirit.

N150Y3NYLAZNITIANITUIANTNITUUSTTY 3(3-0-6)
(Cultural Heritage Conservation and Management)

AMNVLNY LAALaENguiAeaiun1sousny wagn133nnnsiamussTl A
NAINNAIENINTAIUSITY UTANNIITRUsTIuduaaslanazdudoslulea usannig
andnonssy anrdaenssui ud uazyuvy wiaslusmefuasi ui Uss tamans
Afissudiuazvefad uwamnemsdanisusanmeTamsssaluviunsuadie nmsvieuiien
JAuSTIILAZNTIBAINNIY

Meaning, concept and theory of conservation and cultural management;
cultural diversity; tangible and intangible cultural heritages; architectural heritages;
vernacular architectures and communities; archeological and historic site; museums
and galleries; guidelines for cultural heritage management in contemporary context;

cultural tourism and interpretation.

NuadassAuazuianssuluanisseil 21 3(3-0-6)
(Creation and Innovation in the 21°t Century)
Use 3R i nsruiuns wadugnswazuualiuvesruaisassduazuianssaly
Amssufl 21 Measstunuadassfdamusuiaveusedsan thlvdgmadunaidiosiug
History, origin, process, achievement and trend of creative and innovative
projects in the 21° Century for creating a project with social responsibility, leading

to being an active citizen.



SU312

SU313

Su314
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INARATWULAZLNADD 3(3-0-6)
(Gender and Sexuality)

LL‘U’Jﬁ@L%‘If’NLWﬂ LNAFNIN LWF”]’QJa ‘U%‘UVWI’Nﬂ’]iLﬁ@Q d9mu LLﬁ%f@NUﬁiimﬁﬁﬂTM
Usgnovadsuazimvuaunuinvesnnuduinds anududus wasmamadon wuifa
3 pednslusenienazauiunisad eulmnediaui elsunesdns wazaniunisel
weann ineitutagiu

Concepts of sex, gender, sexuality; socio-political and cultural contexts
defining, constructing and assigning the roles of femininity, masculinity and queer;
concepts of bodily rights and other related social movements to claim the rights;

current situations of gender and sexuality.

555UYRIINY 3(3-0-6)
(Nature Appreciation)

a 1

AUVAINYANENINTININ ANUAAYUAZUNUIMTDIFMTTN  AAILAZAIINGY
YBI5TINYIA NM3aF1dndtinluniseysnuasauTulinveusiaday
Biodiversity; importance and roles of living organisms; value and beauty of

nature; establishing consciousness of conservation and social responsibility.

Sneun 3(3-0-6)
(Bird Conservation)

nsqun nsduunalin Auitegeds naiinssunsies memewnsuaznnsAUTUS
WEANIIUNITATNET NManen N15eusny

Birdwatching; classification; habitats; singing behavior; foraging and

reproduction; nesting behavior; migration and conservation.



SU315

SU316

SU317
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nsayinvawndeussmvAnazAaUnssu 3(3-0-6)
(Natural Environmental and Art Work Conservation)

g i LAsaduLas e N ss IR Tamdudanadon nanseny
VBUTEANAIUNINIEAN LAKl Lazdaninsiadaunssu USn1sveesEUUTALAENIT
vioudindaiion mﬁ'ﬂmﬁﬁugmiumiaiﬁﬂﬁﬁdLnmﬁam/lNﬁ'ﬁmﬁuazﬁaﬂﬂﬁu ANg
Usggndruiiuinemansluniseyinvduindeussmed Aaunssu wagusanlan

Basic knowledge of environment and natural resources; environmental
problems; impact of physical, chemical and biological threats on art works;
ecosystem services and eco- tourism; basic principle of natural and cultural
environmental conservation; application of scientific knowledge to conservation of

natural environment and art works; world heritage.

Tanvasqaunsd 3(3-0-6)
(Microbial World)

Uiﬂ%ﬂuaxmmﬁ’]ﬁ'ﬁg%ﬂﬁ;ﬁuw?é@fmdmimmi YRAIMNIIUNIINYATUAE
nsunmdrenyudluiinlszdriu Mmsldadunidlaemilatsnnudasnsuvesuslnauas
Aandeu

Benefits and importance of food, industrial, agricultural and medical
microorganisms in human daily life; responsible use of microorganisms for consumer

and environmental safety.

Sumasiiinden 3(3-0-6)
(White Internet)

U3N196119 9 rup3evnedumesidauaznisviigsnssudiannseind Seanay
Luusi1e 9 91nnsldnudumesidawaznisldnuaietiedian n1sdesiuiaanaiy
Usziiuanandudiuivesuinisdumesidn nansgnuaindeanaiu nqvanetisaiy
weluladasaumauaznisdeans demsuarlimsufifdoldnuniedts iniesile
fanunsoldnuiiediuszduninuuaende

Internet services and electronic transactions; threats from internet and social
network usage; threat preventions; privacy issues of Internet services; impacts of
threats; laws related to information technology and communication; online

etiquette; tools for improving security.
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SU318  AuuIndeu uafiwuasnasy 3(3-0-6)
(Environment, Pollution and Energy)
svuuiiid uafiennein wafievisennia afiiwneiu UAEBY NANULATNANTENY
Aonnegiennavaslan
Ecosystem; water pollution; air pollution; soil pollution; solid waste; energy and

its impact on global climate.

SU319  Aneaaniuazmaluladioniswauiegneddy 3(3-0-6)

(Science and Technology for Sustainable Development)

Fneeansuasmaluladrenisiaunysemasgsaisassuazdduludiudsng
IAswAa MsAne ansnsauguLardsindey nsBeuiinermaniuazimaluladannunas
L%'EJUiIU‘an‘Uu nsdeasdeasisuziarn1sad1adeuseuaneng 6] i OUAAINANTZNUTD
Inenmaniuazimaluladineyuy

Science and technology for creative and sustainable development of the
country with regards to society, economy, education, public health and
environment; learning science and technology from community learning centers;
public communication and creation of media to demonstrate the impact of science

and technology on the community.

SU320  Tanuieuinnssy 3(3-0-6)
(World of Innovations)
USweyn wunfdna wagnisaseassauinnssuang 9 lulagduuazauian n1swaun
ﬂ’ﬁﬂi%&gﬂﬂ%}l,l,agﬂ’liﬁ]wﬂﬂ’ﬁ UNUIMLBZNANITENUINATHRILIMALUlaBLaz UIRNTTY M9
Tin LAswgnIkazdny
Philosophy, concepts and creation of various innovation at present and in the
future; development, application and management; roles and effects of

technological and innovative development on life, economy and society.



SuU321

SuU322
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Faguaznansznudafeuindon 3(3-0-6)
(Materials and Environmental Impacts)

msutsssnnianiall audRnusiueesian Yanlusdadueidnuludinussdriy
N153AN15veENTan Msdriaanauuildlninegiseng o

General material classifications; basic properties of materials; materials in daily

life products; material waste management; material recycling methods.

n1sauadndiaes 3(3-0-6)
(Pet Care)
Seanluifertunisguadniidealuioudmsudsndnd nsguaniuszdnsam

U
v

wasidudvesdniifesfisuiaveusednivasdiny lsaliinandniidesiadodau uay

[ a _a

nstfosiulsn wwunsveeRusdndides nmsduduszneunisuenazUsznaugsnai
Aendesiudndifes

General aspects of pet care for animal lovers; effective care and responsible
pet ownership for animals and society; zoonosis diseases from pet and diseases

prevention; pet breeding plan; entrepreneurship in pet selling and pet business.

INF1T1TUY 3(3-0-6)
(Public Mind)

audunnisrfudnaisisas munuevesdnaisisae AUEIAYVDINIT
{3nans130ug 9IAUTENBUVBINTIINAIT1TUVRIYAAD JULUUYDIINAISITIE LUIAN
wagnguiAsitesiuinasisue JadeineliiAnnsidnaisisuy uasandnvuy
fAedesiuinaisisae madoulasinsfeafiuinasisae

Background, meaning, and importance of public mind; composition of public
mind in a person; type, concepts and related theories of public mind; factors

contributing to public mind and related attributes; writing public mind projects.



Su324

SU325

Su401
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walulagazennlugnannnssy 3(3-0-6)
(Clean Technology in Industries)

Naﬂiwu*‘uaﬂqmammsuﬁﬁ&iamamw wanmeiifinanedinuuazdindey
ﬂiB‘U’J‘UﬂWiﬁ%@’]@i‘uq@ﬁ?%ﬂiiu@’]%’]i PAFINNITULNYAT qmamniiuﬁ'wauaz
Wondou anamMnIILIIEiNg @IENUNIIUWAN LAZERATMNTIUNATERN N1FBENLUY
gREvNIINNSNYALIAdeL

Effects of industries on pollution; effects of pollution on societies and
environment; clean processes in food, agricultural, textile and dyes, ceramics,

metal, and plastic industries; industrial design for environmental conservation.

ailnalan 3(3-0-6)
(World Regions)

WWIRATIIPIENTNIAMINRIS vim amwmqﬁuﬁﬁﬁwaﬁiaﬁiﬂﬂiiu‘vmmwgﬁza
demuuayinusssuvesUssansiuudazgiiniavedan  aszninAuuANAIIIaINTANY
NNNEAMKAL TAUTTTHYRLAN

Landscape concepts of region, geographical features influencing economic,

social, and cultural activities of people in different regions of the world, recognizing

the diversity of the physical and cultural worlds.

anududusznaunsiiduinfoudieuinnssu 3(3-0-6)
(Innovation-Driven Entrepreneurship)

= o a

ﬁﬂwzﬁﬁi”]LﬂuiuﬂﬁiLﬁuﬁﬂixﬂaUﬂﬁi ANUATENINDTNBEN NN MUY §ININTT
US3dams avwAnaiisassd mieset wasmsiiufduiusseninayanaiiieites
funsdndauassidugsialval

Essential skills for entrepreneurs; awareness of the legal, business, managerial,
creative, analytical and interpersonal skills relevant to starting and running a new

venture.



su402

SuU410
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UIANITTULALNITIDNRUY 3(3-0-6)
(Innovation and Design)

AR MEnNsESTIANIsIRLN ST UIUNSARE TR LU uReY YAl
Wlatdgnn n1sszaumuAniy n19i5eus HunIsnaeIljuRnazineunsogns
GERNGRR

Concepts and principles of innovation creation through the design thinking
process; understanding challenges; brainstorming; learning through practice and

creative publicization.

N13IANTLONHITUALAANUELNA 3(3-0-6)
(Records and Archives Management)

o1y ANMUnNIgLaEAUEIAYYWRNaNTRUTEANTAINNITINUY gmﬁﬂlmﬂa
595U1AUIE wazAINYLT af eved8IAng SYUL WP waziadnadolunsdafiu
wnaseg1uduszuu wwide el ndnnisdaiden n1sdnm wazUszlunuALeNdls
L‘ﬁ@i’@Lﬁumaﬂuwawwmam@ NITUIUNITINNIT LNEJLLWi'LLagaiﬁﬂﬁLaﬂm’iﬁ]m‘vmwLWJ
lugusuvastoya gauanuiiasndnguddgislsyifmans

Definition, meaning, and significance of records in relation to working
efficiency; database; good governance and accountability of organisations; system,
standard, and tools for systematic record keeping; concepts, theories, and principles
of archival selection, acquisition, and appraisal for permanent storage in archives;
processes of managing, providing access, and preserving archives as informational

sources, knowledge base, and historical evidence.

NsNZLinLaTNSABEaANNNgSAa 3(3-0-6)
(Mushroom Farming and Business Extension)

welulagnismnzidia nmsmzWiadunisiendiendedng nswaundns o
mwﬁLLaxmmiLa’%uqmmWmﬂLﬁﬂ NaNN15Y8INY T2 THURALUINTFIUNITLNYAT
MsvienfieIuaznsHanemng

Mushroom cultivation technology; mushroom farming and agro-tourism;
development of food and nutraceutical products from mushroom; principles of

regulation and standards in agricultural tourism and food production.



Su412

Su413
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walulag wata wazandmnssudadasn 3(3-0-6)
(E-Sport Technology, Techniques and Industry)

JorunazUszinneesdaussen nsna1uesAUsenaunulufanIsuaig 9 Lag
Usgloriduns@ine awsousuluuvnssufmiiddy dadsusodesulatluszuy
vanegfian (1u1) inuBsuuuguuesyanaiivils (leviitea) msemuazumsUfiaaidy
fvousu wealuladnsdoasludavesn weluladnisanoneninu nagvsvesiiuuaznis
USynsseiugania UMUUNSIEY nMsdeasuazmssnilodussninediay vinweiiddny
ludadein gnavnssunuuazdatasn wikuunnegsia Melavedlduuaziienaning
nsfnsulazustuing nsdifnunainnsudsduiiunayla

Definition and types of e-sport; gamification and educational benéfits;
acceptance in major sport events; multiplayer online battle arena (MOBA);
first-person shooting (FPS) game; civility and acceptable practice; communication
technology in e-sport; game broadcasting technology; team strategy and micro-
management; playing styles; player communication and collaboration; e-sport
essential skills, game and e-sport industry; business models; player and game-caster
income; game practice and competition with case studies from interesting

competitions.

unAvssHNAnAgimalulagdanw 3(3-0-6)
(Amazing Biotechnology Products)

AnunIneLazuseiinnuduuiveunaluladfinin nandusinaluladdinimn
fuhaulalugaamnssuemns indesiu ndsnu vedldluniuFeu manuas nistidami
Aowaznisunng nsduaiiteyauaziiauendnfasiainmalulad@anniauls
nneaesnsnankandusTanmelladiinmdedu

Meaning and history of biotechnology; interesting biotechnology products
from industries of food, beverage, energy, household products, agriculture,
wastewater treatment, and pharmaceuticals; conducting research on selected
biotechnology products of interest; in-class presentation of selected products;

preliminary experiments for creating biotechnology products.



su414

Su415

Su41e

70 uAv.2

piitlyayesdiugnszuiunsnan 3(3-0-6)
(Indigenous Knowledge toward Production Process)

nsvhtmanEnd nsEUIuRSRARTIANan1e MsvigIvn AEUIUANS
Mﬁﬂiu’qmammiu MINEALNANTA NTPUIUNSHAALL NSNBFN NSeUIU N1SHAREWE
ASYANYAN NIEUIUNHARNTEANY UalNg ATYUILMSHARTL NMSHARTIILUURL
NIEUIUNIINARTIIENTO AU NTEUIUNITOULI

Production of home-made coconut sugar; manufacturing of granulated sugar;
fermentation of sweetened rice; industrial fermentation process; production of cow
milk; milk production process; fabric weaving; production process for textile
manufacturing; mulberry paper; the process of paper production; Thai desserts;
manufacturing process of desserts; traditional manufacturing process of rice;

modern manufacturing process of rice; dried foods; drying process.

m’mmmLLazmsﬁuﬁug”mé"m%’Ug’g’ﬂiznaum's 3(3-0-6)
(Basic Marketing and Finance for Entrepreneurs)
anudAnreINIsIataLarnIRudmTugUsEneun1selul wifndunsnan
NalARAIA NITITUNUNITAAIN WUIAIUAAATUNITITU N1TITIUNUNIINTTITU
ATNEINTAINIINITRY N13TEAUNU ﬂ??ﬂiﬁ?ﬁﬂﬂaﬂﬂ’ﬁ‘U%‘Vi’ﬁﬂ’J’mL§SQWWQﬂW§L3u
Importance of marketing and finance for new entrepreneurs; marketing
concepts; marketing mechanism; marketing planning; finance concepts; financial

planning; financial forecasts; fundraising; importance of financial risk management.

g3nandva 3(3-0-6)
(Digital Business)

wé“ﬂﬂ'mﬁaaéfusumﬁﬁﬂﬁmﬁLﬁﬂmiaﬁﬂﬁ ganssuludpuRidvia JULUUNSYINGINTTY
filaenfsuarUszaumnudisauuszuuaIons Maigsnasenineesdnns mavhgsia
FENTNBIANITUALANAT N191NTINATENTNBIANITAUAIATT TEUVUINITIANTAY
§INTIUAIA MImanddvia dedsauesulal

Basic principles of electronic transactions; transactions in a digital society;
different types of secure and successful online transactions; business-to-business
(B2B); business-to-consumer (B2C); business-to-government (B2G); digital transaction

management system,; digital marketing; social media.
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UUINIVIANIE

511 105

513 101

513 102

wARAGERIMIURIAINT e 3(3-0-6)
(Calculus for Materials Engineers)

Aflanaganusdeiles nMmeyiusiarnsUszyndlumalmnssueans n1sm
USWuS v ai TuA1939 wAlANITMIUTHUS n15Useend n1sr1USwus lunig
FeNIUANENS fmmn%aauﬁuﬁ‘ﬁaqéfuuazmiﬂass;ﬂm“[,umﬁmﬂssmmam% AT
LR

Limits and continuity. Differentiation and applications of derivative in
engineering. Integration of real-valued functions. Integration techniques.
Applications of Integration in engineering. Introduction to differential equations

and applications in engineering. Polar coordinates.

wINalU 1 3(3-0-6)
(General Chemistry 1)
USuaudunus lassaiisernounaraudfvedsinniunisnesie Wussiad wia
@ a 4
o3 woslulauniingd
Stoichiometry. Atomic structures and properties of the elements in the

periodic table. Chemical bonding. Gases. Solids. Thermodynamics.

wdiialy 2 3(3-0-6)
(General Chemistry 1)
Juidediurion: 513 101 wailvhly 1

YouaIkazaNTaYalY aunanlivazaunavetlesay willwi vawall wiidun3e
Do

Liquids and solutions. Chemical equilibrium and ionic equilibrium.

Electrochemistry. Chemical kinetics. Introduction to organic chemistry.
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513103  UfjiAnsiadivialy 1 1(0-3-0)
(General Chemistry Laboratory I)
Fndadunen . 513 101 wilvily 1 wieoradeundeuduliidesnit 10 dUani
nsnaaesfidenndosiuiemlusedn 513 101 wilvialy 1

Experiments related to the contents in 513 101 General Chemistry I.

513104  UjuAnsiaiinaly 2 1(0-3-0)
(General Chemistry Laboratory II)
Fndadunen 513 102 il 2 wieoradeundeuiuliidesnit 10 dUani
513 103 UfuRAnsiaTivhly 1
nsnaaesfidenndosiuidenmlusedn 513 102 il 2

Experiments related to the contents in 513 102 General Chemistry II.

514110  Wandludwiuiainsag 3(3-0-6)
(General Physics for Materials Engineers)
naransvetynIALay IngINs audhvedans nasmanivevedlva nguial
yodufia nIdunarady Fes Aeuduiiand
Mechanics of particles and rigid bodies. Properties of matter. Fluid
mechanics. Kinetic Theory of gases. Vibrations and waves. Sound. Quantum

physics.

514 111 UfdAnsiEndiludmsudaansian 1(0-3-0)
(General Physics Laboratory for Materials Engineers)
Adafunion : 514 110 Mandvhludmiuimnsian
wsopnassunsauiulitdesnin 10 dUau
nsnaaesiidenadesiuiionilumedun 514 110 Mandludmiviansian
Experiments related to the contents in 514 110 General Physics for

materials Engineers.



600 201

600 202

611 161
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AnuAnadeassatulanvounaluladuazddanssy 1 1(0-3-0)
(Creativity in World of Technology and Engineering I)
sndnwalresinnaluladuazimnsiiaunis@nwrainumine dedaling
nsalAnwIkaznanssudmsunIsnessauAananaluladuasiainssulaely
Lﬂ%"aqﬁamiﬁmﬁugm
Identity of technologists and engineers who graduate from Silpakorn
University. Case studies and activities for idea generation in technology and

engineering using basic thinking tools.

ANuAnadsassalulanvamalulaguaziIAanssy 2 1(0-3-0)
(Creativity in World of Technology and Engineering II)
nsalAnwnazfanssudmsunisundgynimanalulaguazimnssulagly
nszvIuMadeszuy Fnwenmsiadluewasdmiuinmeluladuasiensiifiinuda
GERNGER]
Case studies and activities for problem solving in technology and
engineering using systematic processes.  Future work skills for creative

technologists and engineers.

n1sdan1sAnulaenielugnavnssy 1(1-0-2)

(Safety Management in Industries)

yllauavaivguesg U Usziandng q giimnanlilnidesainarshilu
gURMAIINNTTEITAVRIATIAL qﬁ’amamﬂmﬁaﬁﬁuLLazizwmmﬁuqq gUALARN
ﬂ’J’]Eﬁ@ULLﬁ%QﬂJMQﬁ‘ﬁEﬂQM%@Gﬁl”m’]ﬂ Qﬁalﬁmmﬂm%aﬂﬁﬂ%lﬁﬂ Qﬁ’amammﬂ%aﬁﬂiﬂa
uazgUAvgannsiadeuieianduniteuaznsiiuine malinsginnuasnss
LazNINaNABINsIARgTRMA MIwTeuuNUanLEY

Classification and causes of accidents. Flammable materials. Chemical
explosions. Boilers and high pressure systems. Very high or very low temperature
systems. Electrical devices. Mechanical machines. Chemical handling and storage.

Safety analysis and safety precautions. M.Safety procedures in case of accident.



611 171
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?swmmmax"“m'ansiui'aqL%aﬁﬁmmtﬁméfu 2(1-3-2)
(Introduction to Computational Materials Science and Engineering)

yinvesdayaunazsuuuumaiuteya nslsulusunsunazlassadislusunsy
lefdunazmsmuiand ssfudmsuimns nsutaunisd ssdudmsuimnsiaeld
wednd msldlsunsudnadausindiieuddyvidaimnssy msuananalusy
a0afin audid madoulddddoulauazddshnudonty nnioondeyaludsld
waznfeuaasUdmsuldanudinizsdaimngsy

Types of data and structures of data storage. Structural programing. Basic
functions and calculation for engineer. Solving equations using matrices.
Engineering problem-solving by using matrix-based computation. 2D and 3D
plotting. Conditional and iterative execution. Exporting data to file. Script for

engineering.

gamwaAansaInTUIAININTEUIUNISAL 1 3(3-0-6)
(Thermodynamics for Chemical Process Engineers )
Jdafuniou ;514 110 Mandvhludmiuimnsian
LLmﬁmﬁugmmaﬁmqmuwamam% AR 9 vesansuians ngded 0 e
Younavanu ndanuuazngied 1 vesmvwamans nntedl 2 vesgammamansuas
Fpansendlunt leulnsl maineinisdoundulils uagngdof 3 szuuddafinouas
o AuaudRMQuINaMansaNg o wasAudUTLETErINaiY
Basic concepts of thermodynamics. Properties of pure substances.
Zeroth law of thermodynamics. Heat and work. Energy and first law of
thermodynamics. Second law of thermodynamics and the Carnot cycle.
Entropy. Irreversibility analysis. Third law of thermodynamics. Gas and vapor

power systems. Thermodynamic properties and their relationships.
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611 203
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RANLASNITATUIUNISIANTTUNTEUIUNTLAY 3(3-0-6)
(Chemical Process Engineering Principles and Calculations)
Igdafuren 513 102 wafivhly 2

NI Tentdynidadmnssunszuiunsedl nslivanuiaansduius aunald
snakaendsy Madundu mslvadiu madhis msdssgndlideyanunaigae
Meall  wazavmamanslunTiaTsinTsuIumMImNIsgeamnsTailuasUlng
L3l

Problem analysis in chemical process engineering. Stoichiometric
fundamentals. Mass and energy balance. Recycling. By-passing. Purging.
Applications of chemical phase equilibrium and thermodynamic data to

analyze processes of chemical and petrochemical industries.

Uiseaiilugnannssunszuunsad 3(3-0-6)
(Chemical Reactions in Chemical Process Industries)
Fgdedunien 513 102 wafivialy 2

UfRTenafiBunssuarlangdunisiugiudng q Aaunsailuldduasesiuas
aauUsansUlnsiaiiuazansnediues warUesiunsiinnsuanadalevesdrsnediues
nalnmsiinufRseMilasionandn lassaiauazautfivesasndniag nssuiums
Léqﬂﬁﬁ%muwLﬁalﬁmuamﬁawam

Basic organic and organometallic chemical reactions used to synthesize and,
modify petrochemicals and polymeric materials, and protect against the

degradation of polymers. Reaction mechanisms affecting yield, structure, and

properties of products. Homogeneous and heterogeneous catalytic processes.

ATNMINARAAIEASEIRIUIAINTNTZTUIUNTSLAL] 3(3-0-6)
(Mathematical Methods for Chemical Process Engineers)
ndeAunew ;511 105 whaadadmIuImngIan
AsuAdgmmaimnssunszuiunsadiieadesiunisaiemuaa ndau
TUIUAL WaznIzUIUNISALl MgIsnsneAdnA1ans
Solutions of chemical process engineering problems related to mass, energy,

momentum transport and chemical processes using mathematical methods.
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gamwaAansauTuIAININITEUIUNSIAL 2 3(3-0-6)
(Thermodynamics for Chemical Process Engineers |l)
Fwdsfuneu @ 611 201 gauvwaraREIMSUIMININSTUILNSAT 1
szwaﬂﬁﬂszﬂauﬁuwiﬁﬁwqaﬂiimqmma sswaﬂﬁﬂssﬂauﬁuwiﬁﬁwqaﬂssu
Liugaund aunawla sumnamansvesasazans Auautiguunanansuazauna
lo-vamaiinaunisaniue aunaufisenadl
ldeal behavior systems of variable composition. Nonideal behavior
systems of variable composition. Phase equilibria. Solution thermodynamics.
Thermodynamic properties and vapor-liquid equilibrium from the equation

of state. Chemical reaction equilibria.

wanilosduvesingnswedwes 2(2-0-4)
(Basic Principles of Polymer Science)
wdsfuneu 611 203 UAseaiilugnaivingsunseuiunsadl
nssuunviavemmediuns madende mamimtnluanavemedies Wusy
wilazaweslowillunediwes anmarudundn nsavaeuazansavats nswasy
anuideanuiouveamediues anuduiussenindasaivluanauazautives
Wodlwes
Classification of polymers. Polymer nomenclature. Molecular weight
determinations. Chemical bonding and stereochemistry in polymers. Crystallinity.
Solubility and solution. Thermal transition of polymers. Molecular structure and

property relationships of polymers.



611 212
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nsiigatliandnunlvaswadiues 1 2(2-0-9)
(Polymer Characterization 1)
Ardauriou ;% 611 211 waniesiuvesinennedwes
* praLseundendula
msvmimdnlananamemaiiang q Ussnaudemsliesevingatsansle

AITNIUANLAZLATISIE N15TNANAUDRALNTE N1TANATNOULAZNITINT LaZN1TIN
pnila Mamnsnszarevesiminluanauariisiusiadseneudaeniamnng
nszevesivinluanalaenisinanugu mansaalasaiiensanialszneudis
ANNETalUNISazay ﬂ?iﬁﬂf@‘ﬂ‘ﬁa@llL‘Via’lLL@S/‘VI%@‘UI’NﬂWiMﬁ’eJlIma’J NILYNLLAT AN
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Usums

Polymer molecular weight determination techniques including chemical
and radiochemical methods for end-group analysis,  osmotic pressure
measurement, sedimentation and diffusion, and viscosity measurement.
Determination of molecular weight distribution and chemical heterogeneity
including turbidimetric titration method. Microstructural investigation including
solubility, determination of melting point and/or melting point range
measurement. Additives separation and its quantitative determination.
Microplastics separation and anlysis. Network density determination. Other special

techniques. Analytical chemistry. Gravimetric analysis. Volumetric analysis.
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UuANMsIneInIsweales 1 1(0-3-0)
(Polymer Science Laboratory I)
wndsfuneu ¢ 611 203 UfAseuetlugramnsTunTEUILNISLALl
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Experiments related to basic chemistry for polymer modification. The
utilization of polymers. Synthesis of biodiesels. Polymer separation with various
methods. Quantitative analysis. Titration. Precipitation. Characterization of
polymers by density determination in mixed solvents. Characterization of
polymers by flame tests. Acid-base titration. Indicator selection. Precipitation
titration. Applications for these techniques in polymers. Back titration.

Non-aqueous titration. The determination of molecular weight of polymers.

wodwaffudeuindon 3(3-0-6)
(Polymer with Environment)
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Basic knowledge of polymer, plastic and rubber, plastic and rubber products,
and polymer from plants and animals. Problem of plastic and rubber on
environment, degradation of plastic and rubber and management on plastic and
rubber wastes. Guideline for worthwhile utilization of polymer and recycling of
polymers. Environmentally degradable polymers, biodegradable polymers and

effect of degraded polymer on environment.
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\ATEFNINY UL 3(3-0-6)
(Circular Economy)
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The basic concepts of the sustainable development goal (SDG). Circular
economy and linear economy. The merits and challenges of transitioning to a
more resource- efficient and circular economy. Multiple disciplinary approaches
including engineering, management and sustainability sciences. Relationships

between bioeconomy circular economy and green economy.

FluAavesnanafndagdFiBanauazn1sussenaldigennaivd 2(2-0-4)
(Mechanical Recycling of Plastic Waste and Commercial Applications)
As¥AMISTEENATER NI snsanUsinanisld mslden waznsSleda
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Plastic waste management with the reduction, reuse, and recycling
approach. Mechanical recycling process, and sorting and separation of plastic
waste. Size reduction of plastic waste before re- melt processing and melt
filtration of contamination. Case studies of plastic products from recycled grade

plastic pellets and commercial applications.
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WAIUNAUNY 3(3-0-6)
(Renewable Energy)

fonuvemdsanu JULUUYRmMEsuLan1sIUABUNd Y NseysnYnasay
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Definition of energy. Forms of energy and energy conversion. Energy
conservation. Overview of energy consumption and environmental impact.
Renewable energy resources. Solar energy. Wind energy. Water energy.

Geothermal energy. Biomass. Energy from municipal waste.

awdanquitowioudeuiassiuunsguiosdy 3(3-0-6)
(English for Basic Standardized Test Preparation)
Mﬁﬂmma3LW’J%NWﬂU%ﬂmiaaui’mzﬁummgmtﬁaqﬁu VINWENWITIN AU
nsflasagms switilugmsisseuiiaeuldiedigndes wadeddhensaiiiedestu
miaaui’mséﬁ’ummgmtﬁuaﬁéfu
General principles and guidelines of basic standardized test preparation. English
skills for test preparation covering listening and reading leading to precision.

Grammatical topics relevant to basic standardized tests.

Usingnisalénelaudmiuiallnsialivaziaawadiues 1 3(3-0-6)
(Transport Phenomena for Petrochemical and Polymeric Materials 1)
sAUAeY 611 202 USNULAZNITATUIUNINIAINTINNTZUIUNTLAL]
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Properties of fluids. Principles of fluid mechanics. Fluid statics. Momentum
transfer of fluids. Dimensional analysis. Fluid flow in pipes. Pipes and flow-related
equipment design. Introduction of Computational Fluid Dynamics (CFD). Basic
principles and mechanisms for heat transfer. Steady-state and unsteady-state heat

conduction. Heat convection. Heat radiation. Heat transfer correlations.
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Usingnisalénelaudmivialinsativaziagwadiues 2 3(3-0-6)
(Transport Phenomena for Petrochemical and Polymeric Materials II)
TIAUNDY : 611 202 NENLAZNITAIUIUNINIFINTINNTLUIUNTLAL
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Basic principles and mechanisms of mass transfer. Mass transfer. Determination
of the diffusion coefficient. Differential equations for mass transfers. Steady state and
transient mass transfers. Convective mass transfer. Determination of the convective
mass transfer coefficient. Interphase mass transfer. Convective mass transfer
correlations. Fundamental unit operations in processes including heat transfer, mass

transfer. Simultaneous heat and mass transfer.

U UAN15IAINTIUNTEUIUMISIAL 1(0-3-0)
(Chemical Process Engineering Laboratory)
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Experiments related to momentum transfer, heat transfer and mass transfer
selected from fluid friction loss, fluidization, pump characteristics, materials
milling, agitation and mixing, flow measurement, filtration, heat exchanger, heat
radiation, and air ducts, liquid-liquid extraction, solid-liquid extraction, distillation,
process simulation, tray drying, cooling towers, sedimentation, and process

control.
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JnunaAansialnaznIseanwuuUinsal 3(3-0-6)
(Chemical Kinetics and Reactor Design)
WAUARY 1 611 202 MANKAZNITAIUIUNIIAINTTUNTEUIUNITHAL]
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Basic principles of chemical kinetics. Relationship between kinetics and the
reaction mechanism. Relationship between thermodynamics and kinetics for
chemical reactions. Relationship between chemical equations and parameters
affecting chemical reactions in reactors. Fundamentals of reactor design for the

petrochemical and polymer industries.

NANUAZNIAUIUNISIAINTIUNTEUIUNTLATITUES 3(3-0-6)
(Advanced Chemical Process Engineering Principles and Calculations)
ITIAUADU ¢ 611 202 UANLAZAIATUIUNIIAINTTUNTZUIUATLAL]
Mswidymmdmnssunsyuiunmsniiieatunisaiemnuaa waanu Tuamsy
WarNTEUIUNSIATIAIEITNITSAdnAERS
Solutions to chemical process engineering problems related to mass, energy,

momentum transport, and chemical processes using mathematical methods.

wdesiiotaiugrulugaamnssunszuauniaiadl 3(3-0-6)
(Basic Measuring Instruments in Chemical Process Industries)

Aadnvaz viauazdediinvennioslofniililugnamnssunszuiunmsiai
wndesiletagamgdl mrudu nislne audu ua madeudl n1siadoulm dumis
IZAU ANULATEA WIS Lazusiln

Characteristics, types and limits of measuring instruments used in chemical
process industries. Instruments of temperature, pressure, flow, humidity, gas,

movement, occupancy, position, level, strain, force, and torque measurement.
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nsigatiandnunlvaanadiues 2 3(3-0-6)
(Polymer Characterization 1)
Jrdadurien © * 611 211 ndndesureingnmsnediues
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Polymer characterization using microscopic techniques including optical,
scanning and transmission electron microscopy. Diffraction techniques: X-ray
diffraction, electron diffraction, and neutron diffraction. Spectroscopic techniques
including Ultraviolet-visible, Infrared/Raman, Nuclear magnetic resonance, and
electron spinning resonance spectroscopy. Thermal analysis techniques; differential
scanning calorimetry, differential thermal analysis, and thermogravimetric

analysis. Mechanical testing methods.
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UAUANMIIMeINITWaRNRY 2 1(0-3-0)
(Polymer Science Laboratory II)
IdsAuneau - * 611 314 NsdUATIEINDALLDS
* praLspunsounula
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Polymer synthesis with step-growth and chain-growth polymerizations.
Polymerization techniques in both homogeneous and heterogeneous systems.
Polymer characterization techniques including Infrared spectroscopy, Ultraviolet
spectroscopy. Thermal analysis of polymers with differential scanning calorimetry
and thermogravimetric analysis. Molecular weight determination by viscosity

measurement. Behavior of polymers under tension.

ANSLANLAINAERN 2(2-0-4)
(Plastic Additives)
Srdaduriew : 611 211 wdndesduredinenniswediues
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Principles of polymer mixing in solid-solid, solid-liquid, and liquid-liquid
systems. Principles of continuing and discontinuing mixing processes.
Homosgeneous and heterogeneous mixing. Plastic additives including antioxidants,
metal deactivators, light stabilizers, heat stabilizers, plasticizers, processing aids,
impact modifiers, fillers and reinforcing agents, thermoplastic pigments, fire

retardants, and antistatic agents. Selection of plastic additives.
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NNSRIATIZINDALUIDS 3(3-0-6)
(Polymer Synthesis)
Srdeduriew : 611211 ndndesiuvedineimsnediues
nMsdnaTzinediuediiuuudukazuuugnld nalnuazanunamanivos
UiAzemsvinliiAnwediued Jadedidnadeuiseinisiianediues nsvinlsiin
WoALNeTlAwISIUnsunIU nsvibiiAanedwesuuulasesaiudu n19viliiin
wedweilagisdevy msviliiianediueslagdBunsda nsvililianedwessi
nsdaasginedwesnianuddnyludinisd uiiteiaiiveamedues
Polymer synthesis of both step-growth and chain-growth polymerization.
Mechanisms and kinetics of polymerization. Factors affecting polymerization
reactions. Ring-opening polymerization. Coordination polymerization. Group-
transfer polymerization. Metathesis polymerization. Copolymerization. Synthesis

of important commercial polymers. Chemical reactions of polymers.

wadweiTan e 3(3-0-6)
(Introduction to Biopolymers)
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Definition of biobased and biodegradable polymers. Classification of
biopolymers. Preparation, properties, and applications of various biopolymers.
Biodegradation and factors affecting biodegradation. Tests and standards for

biodegradable polymers.
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EAAIUNDENTZAULI IUYBIWORLNB S UG 3(3-0-6)
(Introduction to Polymer Nanocomposites)
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Basic knowledge of nanotechnology and nanotechnology in everyday life.
Various types of nanomaterials and nanocomposites. Basic knowledge in
chemistry and physics related to nanoscience and nanotechnology. Introduction
to layered silicate, carbon nanotube and graphene nanosheet. Preparation,
characterization and properties of polymer/ layered silicate, polymer/ carbon
nanotube and polymer/graphene nanosheet nanocomposites. Applications of
polymer nanocomposites. Case studies of current research in polymer

nanocomposites.

weluladmsidsuuluazivaglas 3(3-0-6)
(Starch and Cellulose Conversion Technology)
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Starch and cellulose, sources chemical compositions and properties.
Chemical modification of starch and cellulose. Properties of modified starch and

cellulose. Industrial applications of starch and cellulosic products.
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3wmnsxu,aLLaxnizmumsﬁugﬂwaaLua';‘f 3(3-0-6)
(Rheology and Polymer Processing)
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Relationship between physical, thermal, and rheological properties to the
behavior of polymeric materials during processing. Basic polymer processes
including extrusion, blown film extrusion, extrusion blow molding, injection,
injection blow molding, injection stretch blow molding, compression, calendering,
reinforcement with reinforcing agents, and foaming. Effects of processing conditions
on properties of plastic products. Plastic recycling. Engineering design for reducing

plastic waste.

UftAnsnszurumstusUuasvagaunadiues 1(0-3-0)
(Polymer Processing and Testing Laboratory)
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Various polymer processing techniques including injection molding,
extrusion, compression, rubber compounding, injection blow molding, extrusion
blown film, thermoforming, and fiber spinning. Density determination. Tensile
properties. Impact properties. Thermal properties. Melt flow index. Thermal

degradation. Effects of processing conditions on plastic properties. Reinforcement.
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wodwoHilwindasdu 3(3-0-6)
(Introduction to Conducting Polymers)
UsAuneu 611 341 auvRveswedwes
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Basic principles of electrical conduction. Electrical conduction of polymers.
Structure and classification. Polymerization of conducting polymers. Applications

of conducting polymers. Case studies of current research in conducting polymers.

wilkazinalulagua ey 2(2-0-4)
(Rubber Chemistry and Technology)
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Basic knowledge of natural rubber and synthetic rubber. Synthesis of rubber.
Chemical structure and chemical properties. Additives for rubber. Rubber mixing
and rubber compounding. Rubber processing. Rubber vulcanization. Rubber
compound and rubber vulcanizate testing. Rubber technology. Some important

rubber products.
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auvfvasnadiues 3(3-0-6)
(Properties of Polymers)
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Crystallization.  Crystallization  kinetics.  Crystalline and amorphous
morphology. Thermal influence on crystalline and amorphous and mechanical
properties. Elastic property of polymer. Linear viscoelastic properties of polymer.
General models for viscoelastic material behavior interpretation. Creep and stress
relaxation. Dynamic mechanical property. Time-temperature superposition.
Failure behavior of polymers. Electrical property of polymers. Diffusion property

of polymers. Optical and chemical properties of polymers. Other properties.

ﬂaaaaaéuazﬁuﬁ'ssw'jwﬁ'g}mﬂ 3(3-0-6)
(Colloids and Interfaces)
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Basic principles of colloids and interfaces, and factors affecting colloid
distribution including suspension, emulsion, surface tension, and stability of
colloidal systems. Properties of colloids including surface electrostatics and

surface phenomena. Applications in the petrochemical and polymer industries.
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Fagdmiumaluladwdenuuazdundoy 3(3-0-6)
(Materials for Energy and Environmental Technologies)
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The role of materials for energy and environmental approaches.
Energy- saving materials. Selection of materials for their high performance
applications. Types and properties of materials used in fuel cells, batteries, solar

cells, electrolyte membranes, and hydrogen storage materials.

anavnssuiildnszusumsad 3(3-0-6)

(Chemical Process Industries)
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Chemical processes used to produce chemical products in various kinds of
industries including the agrochemical industry, perfume industry, fat and oil industry,
soap and detergent industry, sugar and starch industries, fermentation industry, pulp

and paper industry, plastic industry, synthetic fiber and film formation industries,

rubber industry, surface-coating industry, paint industry, and pharmaceutical industry.
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nassUiisendeunandomdodu 3(3-0-6)
(Introduction to Environmental Catalysis)
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Basic concepts of catalysis. Types of catalysis. Catalysis and the
environment. Catalysis for automotive pollution control. Water treatment by
photocatalysis. Green energy catalysis in fuel cells. Catalysis in biofuel production.

Photocatalytic conversion of carbon dioxide to renewable fuels.

LANVBINTTUIUNSLIIUGNTEN 3(3-0-6)
(Chemistry of Catalytic Processes)
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Fundamental aspects of homogeneous and heterogeneous catalysts.
Homogeneous catalysis. Heterogeneous catalysis. Diffusion and adsorption.
Catalyst preparation and characterization. Zeolite catalysis. Catalytic processes
in chemical and petrochemical industries. Case studies of current research in

catalytic processes.
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nsUszendldanuaziluiasadfdmsy 3(3-0-6)
AAININTZUIUNITLAL
(Applications of Probability and Statistics for Chemical Process Engineers)
UNUMYesERAlunuImnssy nMsagduaviiauedoya ALUTdULaENITHINLAS
AU U N15RANKAUEsd saag e nsdadulalunud sy sz
ATNSHLNDT NSNAABUANNAFIY NFIATITIRAMULUTUTIU NMTIATIENISRR0E
L9
The role of statistics in Engineering. Data summary and presentation. Random
variables and probability distribution. Sampling distribution. Decision making in
engineering. Parameter estimation. Test of hypothesis. Analysis of variance. Simple

regression analysis.

\PIlEAFIYNT Y 2(2-0-4)
(Industrial Chemistry)
ndsfuneu 611 203 UAsenallugaamnssunseuIunsiall
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A3 g UlugAEvINTsUNIEUIUNSIATUSELANANG 9 SIudsgnaInnsTude

Y %9

REUNTIHENMIRITTLALIIY BavnsuaylaraIsinilen wavanamnIIuALALaNs
\ndouin UfAsoueiliddalugnamnssunszuiunsiall nszuaumskanasieiifiddy
mmi’ﬁyugﬂmﬁ'mﬁ’uﬂgjﬂ’@mamwwwmﬂiumzmumimﬁ n1337suasiaunly
MEAMNTTUNTEUIUNTAL ANTUnS ﬂﬂﬁﬂmsLLazmimmﬂiuqmﬁmmsuﬂizm‘umsmﬁ

Basic knowledge of chemical process industries including the fertilizer
industry, herbicide and insecticide industry, soap and detergent industry, and color-
and surface-coating industry. Important chemical reactions in chemical process
industries. Processes for producing important chemicals. Basic knowledge of unit
operations in chemical processes. Industrial chemical research and development.

Patents. Management and marketing in chemical process industries.
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611 372  msEnaulugnavnssy 1 (litfesnin 240 aluq)
(Industrial Training)
Fwdsfuneu @ 611 161 nsdansautaeasielugnainngsy
611 301 Unngnmsaiénelowdmsuimilnsniiuagiagnediues 1
611 321 I nseuauaznIzUILNTTUTUN0RWS
611 341 aufvenediues
Fouly - 1ngANEULDNYRINIAIYINYINSLALIAINTTU A0
seiniTananisinuidu S vie U
AnuFtRailulssnunioanuiiisadesmefudlasiadl wedwes Imnssu
iniivielugnanvnssunieades Wunailivosndn 240 Falus dhnausuazdssiosuns
Hnau
Training program in a factory or company related to petrochemical, polymer
chemical engineering or related industries at least 240 hours. In-class presentations,

and submission of industrial training reports.

611 381 VinwznwndanquiaasdmiuiaansTan 2(2-0-4)
(Communicative English Skills for Materials Engineers)
nseenidein1wsnguiundayrusuasd e unaunundewudunada
dmiuiminssudan MinwensdlauenieNN@MITUNUINING inven1wsangueu
dmsulassasansloudunaie
English pronunciation for alphabets and accents. Basic technical

conversation for materials engineering. Oral presentation skills for academic works.

English skills for technical writing structures.
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n5anzilagsuleudsideiaalugaaiinssy 3(3-0-6)
N32UIUNISLAL
(Numerical Method Analysis in Chemical Process Industries)

N15UTEUIUANTIAUAY NITUIANBUTNTA N1TNIAIDUIUT ANAANAIARAZNIS
AT FBMdsdetiauan nswnaunsiadusasligadu nsuiaunisvaesiinys
AIMNUNI ATHANY ATUAANNITOYRUS SUAUAIS 9 A1TMIAIABUT NIz AN
msUszgndlinsiineilagssdeuiBideimenuinismaunisaindeyanisnaaes
nmsundgmilunssuiunsuaandndusinediues

Numerical approximations. Integration. Differentiation. Error analysis.
Least- square method. Solution methods for linear and nonlinear algebraic
equations. Solution of simultaneous algebraic equations. Determination of
inversed matrices. Solution of n-th order differential equations. Optimization.
Applications of numerical method analysis including determination of equations

from experimental data, problems solving in the production processes for

polymer products.

walulagUlnsiaeu 3(3-0-6)
(Petroleum Technology)

UsgiRgnawnssudulinsdey Aleavesnfiullasdey nsd1sinumuae

nswAmTuAy nsrUIunsing 9 lumskdmirdudifagunmirduiu Bmsmeaey
Aty Bmsduaifefuguaminiiy sdesusiointissden Bnsuenas
Tugnamnssutlngidon nszvaunsmaaiiliviununnuemansusitlnsiden

History of the petroleum industry. Petroleum formation. Exploration crude
and manufacturing. Processes in the formulated oil production from crude oil.
Oil quality testing. Calculation methods related to petroleum quality. Petroleum
products. Separation processes in the petroleum industry. Chemical processes

for the improvement of petroleum product quality.
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I BRINGEGHERR SN 3(3-0-6)
(High Performance Polymers)
Fafunou - 611 314 nsduATIzinediues

sz ) vesediuesausourge nadansdunssiiasnistugy uagms
lllfusglevivomadiuesaussaurgaszinneng q

Various types of high performance polymers. Synthesis and fabrication
techniques and aspects of applications for various types of high performance

polymers.

n1sussendldaaunianaslusulainssudan 3(2-2-5)
(Computer Applications in Materials Engineering)
desduney 611 304 Aaunamansiafivazn150NRUUUANT0l
611 321 3‘1/181%8LLaLLazﬂizmumi‘ﬁugﬂwaama%

Mé’ﬂv{ugm‘uamamﬁama{ LUUTIRRINNAEAAIERT N15UTEYNAANNITNIY
adnmansiiiediasansruiunsuureuitnefuiinsTaninsiiaufazenedlu
\3esUfnsal mssenuuUnszUIUMIMLATlngdelusunsuneufiames n1sdians
mstugunanain n1seenuuundnusinaainlneldreuimes

Basic principles of computers. Mathematical models. Applications of
mathematical equations using a computer to simulate processes including
simulation of chemical reactions in reactors. Chemical process design by using
computer software. Plastic process simulation. Plastic product design using the

computer.
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EAADUNDHN 3(3-0-6)
(Composite Materials)
Ardafuriou 611 211 wdnidesuvesingniswediues

¥l esuresnisiaiunssvesianevilitanfautfidsnauaznefiand
Awnzan sdavesannaiuuss sdaveauyind wedwesnounednfiaduussieiduly
Tnssad1evaamediuesnounedn maviusausivesreunedn dadeifinaseausidu
AU TIUAZAINEN ﬂﬂiﬁﬁugﬂﬂamwaﬁm

Basic principles of material reinforcement for proper mechanical and
physical properties. Types of reinforcing materials, and matrices. Polymeric
composites reinforced with fibers. Structures of polymeric composites. Prediction
of composite material properties. Factors affecting strength and fatigue.

Manufacturing of composites.

Weanduuaanafuas 3(3-0-6)
(Functional Polymers)
FrdeRuney : 611 211 MANUBIAUTDNINYINISNOALDS
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o L3 v L3 va ) 14 ¥ 1

n1sdaATIEY Msigationdnual autfkaznisinluldusylevdludusing q

flanduusanediwes nidifnwinuidulutagiuinieitesiuilsituueanediues
Synthesis, characterization, properties, and applications of functional

polymers. Case studies of current research related to functional polymers.
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ussiuiidaedu 3(3-0-6)

(Introduction to Packaging)

eAunaY : 620 101 J@R3FINIIY
wiihAuazunumvesiaqussadasilumsuszgndluaugaaimnssy viauaz

auURveITanUITAugiUTENoUAIBLAY Tang NIEA1Y WAHATERN NaNNITEBNKUY
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U3 MTTANUSUUT MTIRTIeRYningAuedgunsaussadue nskanian
ussfael nsvvrumsiugiuresnisussyiivienarnstanin Jymuasmelulas
Uagduveamsussyiiuvienay Tanusssiue

Functions and roles of packaging materials in industrial applications. Types
and properties of packaging materials including glass, metal, paper, and plastics.
Principles of package design and development. Critical analysis of packaging
forms. Production of packaging material. Fundamental processes for packaging

and sealing. Problems and current technology in packaging and packaging

materials.

Handnedwesilesdu 3(3-0-6)
(Introduction to Polymer Physics)
Srdaduriew : 611211 wdndesiuvedingimsnediues
lassiuusazrualiianavesaglgneadiues lassasiwemedwesluaniusaaiy
WA Wundnuazanmdanguadnes19emediues guvnamansvetdIsazaluned
WOSUATNORLLDSNAN NTLAANEN
Conformation and molecular dimensions of polymer chains. Structure of
glassy, crystalline and rubbery elastic states of polymers. Thermodynamics of

polymer solutions and blends. Crystallization.
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nsuandanevaswadaiwaznsinliwedwedadesidesdu 2(2-0-4)
(Introduction to Polymer Degradation and Stabilization)
IdeAuney . 611 314 MIFuATIZANeAILRS
nanAstuAsLANa@aeussansnediuesyingig o auistady nalnuagistesiu
NsUANAaDAITNEALL YA 9
Principles of degradation of various polymers including factors, mechanisms,

and degradative prevention methods for various polymers.

walulagnisaanansdn 2(2-0-4)

(Injection Molding Technology)

Jtadunon 611321 IneInsruausEnEUILNSTugUNeRWeS
\ndpsdnanisdauuuiugiuiasuuuiugs osusEnouvoIifuian 2993n153n
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Conventional and advanced injection- molding machinery. Elements of
injection mold. Injection cycle. Process monitoring and control. Relationship
between filling and orientation. Relationship between holding and shrinkage.
Relationship between cooling and stress distribution in products. Relationships
between process parameters and molded product properties. Process condition

set-up and troubleshooting. Part defects and troubleshooting.
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Ingrnswazinalulagnisiadauii 3(3-0-6)
(Coating Science and Technology)
Ardafurion : 611 211 vdndesiuvesinennedwes
aﬂﬁﬂizﬂawmmsmﬁauﬁa Y1AY8IaNIALNE ﬂﬂiéfj\‘iLﬂi’]zﬁﬁﬂigﬂLﬂ’wﬂizm‘ﬂ
‘Waﬁma% ad aﬂ‘iﬂizﬂ@‘U‘ib’LW&Jlﬁ A15LANWAY NNTIUUNUTLLANVDIAITLA BURT
nswieuarn1sUsulgeiui Bmaedeuiin walulaBadelvidmiunsindouin
audAng 9 Ye9a15AdaURILALIEN1TVIAARUVRIANSIAAOUNY N1UsEyNd MUl
Jagtuvesansiniiouily
Compositions coatings. Types of binders. Synthesis of polymer binders.
Pigments. Volatile compound. Additives. Classification of coatings. Surface
preparation and treatment. Application methods for coatings. New technology for
coating. Various properties of coatings and testing methods of coatings. Current

applications of coating.

wmalulagnsdouutuuaznin 3(3-0-6)
(Adhesion and Adhesives Technology)
Ardafuriou - 611 211 ndnilesduresineinsnedes
UsgiRenaunduinvesnn  msduunuszianvesnm  aud@idanavesiagiiien
swus funadenudy  Ausiuvesussszndluana  nguinsdadnuesnia
miL{sﬁEJa,Jﬁyuﬁmaﬁaaﬁm%’umﬁﬁamn nMUszwelgg  nUsELANesiy
wanain nnUszvdanalamed nsUszendlinilutiagdu maveseumaesiy
VBN
Adhesives history. Adhesives classification. Mechanical properties of
materials related to adhesion. Basics of intermolecular forces. Theories of
adhesion. Surface preparation of adherends for adhesive bonding. Thermosetting
adhesives. Thermoplastic adhesives. Elastomeric adhesives. Current application

of adhesives. Testing of adhesive bonds.
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woAkasIINITUNNE 2(2-0-4)
(Biomedical Polymers)

awarlnasnedweidmiuimnssnieide svuvdidsunnmedweslelasiaatl
T lunmserueaduazimnssuioide nedwestesaargldmeianindnulddu
szuudaen nedweidwiuliiiutaguaunuauiila woesidudon nedwedofiduyin
Suwiingenndmivlddenuenders nedwesdmivlulowuises uaginnsay
dededddwedwesansssuni

Polymeric scaffolds for tissue engineering, polymeric drug delivery systems,
hydrogels in cell encapsulation and tissue engineering, and biodegrading polymers
for drug delivery systems. Polymers as replacement materials for heart valves and

arteries, ultra high molecular weight polyethylene(UHMWPE) in joint replacement,

polymers in biosensors, and tissue engineering using natural polymers.

welulaBnstugulassadieszduuluuazns 3(3-0-6)
Uszanaldlugnamnssutinsaiivazwodiues
(Nanostructure Fabrication Technology and Applications in
Petrochemical and Polymer Industries)
Srdeduriew: 611 211 vandewduredinernsnedwes

auiid eaiuii patuimaluladnisdaassiuarnisd usuian seduuly
Usgnaudenisanazaule nsanavaudie3snielni nnstudulededdnndlni
n1svibiiAanedwesiiedinialiin nisvusieausou n1sannznausiu UAsen
anurveuds MsfuaTeinieislea-laa n1sdunszrinieislalasmesia uilud
Tnns1fl uazdinmsusznoufufuesvedlana nsuszndldlugmamnssulingied
uazwodlles

Fundamentals of synthesis and fabrication technologies for nano- scale
materials including vapor deposition, electrodeposition, electrospinning,
electropolymerization, thermal spray, coprecipitation, solid-state reaction, sol-gel
synthesis,  hydrothermal  synthesis, nanolithography, and  molecular

self- assembling methods. Applications in the petrochemical and polymer

industries.
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weluladidulonazadme 2(2-0-4)
(Fiber and Textile Technology)
JdeRuney : * 611 211 naniadduYeINeIN1SNaRUBS

* grasgunsounule
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panidesiuvonduly autimuainaznionmrenduly anudiugiuves
waluladdmeuszneusienistiusing msvidudinfiu msiiAedludme nszuiums
ANUAIEIEY wavnmsnaAeUAme

Fundamentals of fibers. Chemical and physical properties of fibers. Basic
knowledge of textile technologies including yarn spinning, fabric formation,

coloration of textiles, finishing processes, and textile testing.

nddwazn13Ing 2(2-0-4)
(Color Chemistry and Measurement)
dsfuneu 611 203 UfAseuatilugnaimnssunseuIunsiadl
néniuguveanaliladd nsiden maduunuwaznslfruvesddoudsunneis 4
nenenansvesnsind indesdiolunsTaduazanunainndeunedd
Basic principles of color technology. Selection, classification and applications
of dyes. Science of color measurement. Instruments for color measurement and

color deviations.

wialulagnisdauduaznisinan 3(3-0-6)
(Dyeing and Printing Technology)
wndsfunew 611 203 UFASu el lugaamnssuNsEUIUuNSIALl
170 * 611 431 waluladidulouazdme
* pralsgunsouiula

yiauavautAvesddon arsduazarstionisdon ausinisdend winsdnsuas
nsyUIUNEeud m'iLsﬁauﬁﬁﬁm%’uqmammiumﬂé’au nMsUszifiuaudanisiniLy
1098 weluladnsfiurdmsudn wieadnsdmunmsiniin Wamnnisafelndves
wialulagnisWendounaznsnun

Types and properties of dyes, pigments, and auxiliaries. Dyeing properties.
Machinery and processes for dyeing. Water preparation for dyeing industry.
Evaluation of color-fastness. Printing technology for fabrics. Machinery for printing

fabrics. New developments in dyeing and printing technology.
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wialulaguasens 2(2-0-4)
(Rubber Technology)
Jeeduniou - 611 211 vdnidesduvedinenswediwes
autAdanafsveens N1598NEATEN BNABUNDER B1INAY LNBTUDNATARN
danalawes wesuewaradniamidien srslvulazevales nsuensnauunlelng
Rubber elasticity. Rubber formulation. Rubber composites. Rubber blends.
Thermoplastic elastomer (TPE). Thermoplastic vulcanizate (TPV). Cellular rubber

and rubber sponge. Rubber recycling.

nszuuMsAliluanavnssuUlnsiall 3(3-0-6)

(Chemical Processes in Petrochemical Industries)

ndsfuneu @ 611 203 UiseaiilugnainnssunseuILNTAL
Tassadrsuagnisiauivosgnaimnssudlniad whasssusifuaziifuiv

suﬁmsuaﬁmqﬁuLLaxﬂ'ﬁxmumﬁﬁyugwﬁ'ﬁﬁﬁ’ﬁyﬁm%NﬁmﬁmﬂaLa%?\luLLaxaT'ﬁmaﬂ
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lpBunasdnfiud mandnuudu ngBuueylefud astlnaedoinninensiiadiady
Toadlgt

Structure of and developments in the petrochemical industry. Natural gas
and crude oil. Types of raw materials and basic processes for producing olefins
and aromatics. Synthesized gas and chemicals derived from synthesized gas.
Derivatives of ethylene, propylene, butadiene, and butenes, benzene, toluene,

and xylenes. Petrochemicals from renewable resources.
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NN3DINUUULAZNITINADILUNUN 3(2-2-5)
(Mold Design and Simulation)
Jnladunew @ 611321 InennsvuauaznszUIUNIusUNeAes
wdnnsmadmnssuiifendestunisesnuuuisifiniuseneudienisaremaing
Souluunifinsiazautfnisinavemediueswaouar drulsznouilugiuuasu
VINITOBNRUULLRLALUUAN o) Iagiiufinyinssuiundntazauun1snds msidentd
Tanuwazn1susenay Msesnwuukiindlagldaeuiinnesyisluniseanwuy (@)
nsgUUMsTnTsimdmnsslaessiassanngnstugUingldeoufiunesdisly
PUNIIMNTTY @108) nsasiudRuilasldasuiinneiviglusunnisuds @e
1)

Engineering principles related to mold design including heat transfer in
molding and rheological properties of polymer melts. Fundamental concepts of
mold design with an emphasis on production processes and costs. Material
selection and assembly. Mold design with Computer- Aided Design ( CAD) .
Engineering analysis using computer simulation with Computer-Aided Engineering
(CAE). Mold-making using Computer-Aided Manufacturing (CAM).

N1SLANIHALAZNITOBNLUULISIAINTTY 3(3-0-6)
(Materials Selection and Engineering Design)
Jtadunon @ 611 321 IMenszuauRzNIEUILN T UNeRMDS
%30 615 112 NaAANTIAINTIN
MENNITUAZWUIAANITOONLUUNEN S A AN U119 T AINS TN AR AR
audRvasian LLazﬁt’Taﬁmimﬁmﬂﬂizmumi%ugﬂﬁﬁmaiummamwuuax@fmLLUa\i
sUssuazlassadrsesndndaafieliiauldnuiidesns asdenldianlne
AT NN AR A s A sonuuy audAveatanuazn1snasanids
LATHFANENS
Principles and product design concepts developed from engineering
mechanics, material properties, and processing considerations which affect the
design and modification of product shape and structure in order to perform
functions as required. Materials selection based on functions of the product

designed, material properties, and economic considerations.
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ASZUIUNITHEN 3(3-0-6)
(Separation Processes)
wdedunew ¢ 611 301 Unngmisalieleudmivimllnsaliuaz Jaaneduwes 1
WBnsuwenansiagedeandininigninvesans aunadgaia NZUIUNITNAY
n13R AN U n15aAANT Y n1sataRaefaYiarats n1s&1e nsvialduia
mMswaniasulossu NsidonnszuInmswen
Separation methods using physical properties of substances. Phase

equilibrium. Distillation process. Absorption. Dehumidification. Solvent extraction.

Leaching. Drying. lon exchange. Selection of separation methods.

WAANEASUDINTEUIUNTTUALNITAIUANTY 3(3-0-6)
qmmwnisunszmumsmﬁ
(Process Dynamics and Control in Chemical Process Industries)
IdIAUNEY 611 202 USNKAZNITATUIUNINIAINTTUNTZUIUNITHAL
A9ILATIZUNTZUIUNTNINLAL ﬁugmﬁuadmﬁﬂLLazmiMUﬂuﬂizmumi
LUUTIADIN AR FIARTUDINTZUIUNT aﬂﬁﬂﬁzﬂawmiwumuqm NANIShUAAT
Uaneuarienduaigloun Wara@nsn1asig 9 U99nIEUIUNIT N1TODNLUUITEUU
AIuAN szuuauAukuudauduazdaundu diadruaAuLuUTlofwazn1sUSY
NFIATIEVHANDUALDIYDINTEUIUNTTUBIALD SEUUAIUALLUUATADA HANNT
wiaslaluud LL@%%UUW’JU@N%‘LAQQ
Chemical process analysis. Basics of measurement and process control.
Mathematical models of process. Control system components. Laplace
transformations and transfer functions. Dynamics of the n-order process. Control
system design. Feedforward and feedback control systems. PID controller and the

tuning technique. Frequency response analysis. Digital control systems.

Z-transformations. Advanced control systems.
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nsufitgymanaunssutilnsalivasdagwadiuafidaysannis 3(2-3-4)
(Integration Problem Solving for Petrochemical and Polymeric Material Industrial)

nmsAneg1adussuy msuidguudadesiu nannis 3 359 nsmuuat g
YoulAreInsuAtym anandlaviunmiedsan uagaruid eulosvesgnanvnss
ATEEAA Uavn1sidles MAwTeiamaIInmin Msdesieivilu-vily mslwses
Usingnisal-nenin-naln-adu nsdd@nwidmsvimnsllnsieiiuazianwedues
nsuURNsuA ey

Systematic thinking. Preventive action. 3 Actuals Principle. Problem definition.
Scope of problem-solving. Understanding of social context and relationship of
industry, economy and politics. Root cause analysis. Why-Why analysis. Phenomena-
Physical- Mechanism - 4M analysis. Case study for petrochemical and polymeric

Material engineers. Problem solving workshop.

N5 19UHUNTTRULAZNNTANY 3(3-0-6)
(Financial and Investment Planning)

WmNeuaensNENUNITRiY MIRUEIAT  MFIATIEIUNITRY MIIANITNIN
Msu MSRudYAAR  MNNNTALU miémwmﬁﬁulﬁamiamu MynATIN
MANNTNG WA ITANITNTAMU miamﬂumwmwﬁ nsamulunsIasnue N1saamu
VNALADN

Goals of Financial Planning. Business Finance. Financial Analysis. Financial
Management. Personal Finance. Principle of Investment. Reading Financial Statement
for Investment. Securities Analysis and Portfolio Management. Debt Securities

Investment. Equity Securities Investment. Alternative Investment.

N13An¥lTUAFMNTIY 1(0-3-0)
(Industrial Plant Studies)
wdeduneu 1 611 301 UsingnisaléneleudmsuicmUinsieiluas Tanwedies 1
611 211 ndnidesiuresivenmsnedues
simudnuilulssnugeamnssududlnsiafuasnediwed i ol uyunuiuas
Uszaunsnl
finms@nuuenan i
Field trips to industrial factories related to petrochemical and polymers to gain
practical knowledge and experience.

Field trips required.
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611491  duuun 1(0-3-0)
(Seminar)
Rouly : UNANITUTN 4 wazlaemNudugauYeInIAIYININSLaLIAINTILIAN

Funnunenuluideiifutegtuihaulsluaigraivnssutingiadl wanadn
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waziindnuftamsdouiseuluseivnduuni

Seminar on recent article related to interesting topics in the fields of
petrochemicals, plastics, rubbers, textiles, adhesives, paints, metals, ceramics,
natural polymers, and composites. Giving a presentation on the article to an

audience comprised of department staff and students registered for this course.

611 492 TassudvsaiuAwuzitdmsutnAneUlnsadl 1 1(0-3-0)
(Directed Research Project for Petrochemistry Students 1)
Reouly Unfnudula 4 uaslaearuBugenveIn v TINeIN1swaylrmnsuian
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Selection of research topic. Literature review in the chemical industry,
petrochemicals, polymers, and other related disciplines. Research planning,

research proposal writing, and research proposal presentation.
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611 493 laseuIemuawuzindnsutnaneUlnswadl 2 2(0-6-0)

614 201

(Directed Research Project for Petrochemistry Students )
ATIAUADU : 611 492 TaseuddumumuuzindgmsuilnAnwtUlnaad 1
Foula : fadla S Tusiedan 611 492 Taswmddemuauzidmsulndnw
Yol 1
fnufiunsreuiTenulasesseddedliaueliudalusieiw 611 492
TassuddumuanuzidvsvdndnuUlasedl 1 WeUs1sURNanITIve Ulaue
NAUIYY wazasuUINaIRDAMLNITUNITADUYDINIAIY
Conducting a research project according to the research proposal submitted
for 611 492 Directed Research Project for Petrochemistry Students |. Research
report writing. Research presentation and oral examination by a departmental

examination committee.

LIULUUIAINTTY 3(2-3-4)
(Engineering Drawing)

MSAVIUMBNYS NIRWAMBSIENTINTN N1TISUUMBiialal NMSIUgUNIN
p05l5n5 AN MsWeuNMIANeS8a NSIWEULUUAINGAR NISLT8ULUUATNGY 28
MsiTeunsund ns@suLuUTIvazdnuazdiulsynouTesd Uy nstuuinLay
AuAaIAwaEY nsldreuiamesyaslunudaunuy

Lettering. Orthographic projection. Freehand sketches. Orthographic drawing.
Pictorial drawing. Sections. Auxiliary views. Development. Detail and assembly

drawings. Dimensioning and tolerancing. Basic computer-aided drawing.
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NAANEASIAINTIA 3(3-0-6)
(Engineering Mechanics)

FEUUTDILTY UIIANS aunaveseuniaLazinginie ainamansvadlng qadu
nseusuazluNuiveInud os FaumansuazIaunamansveseyniauazing
uwlands ngmsiedeuivesindu Munazwdanu suwaduasluudy YjUanslu
FdefiAedesiuseivn

Force systems. Resultants. Equilibrium of particles and rigid bodies.
Fluid statics. Centroid and moment of inertia. Kinetics and kinematics of
particles and rigid bodies. Newton’s laws of motion. Work and energy. Impulse

and momentum. Laboratory activities related to the course.

Aranssuliiugiu 3(3-0-6)
(Fundamental of Electrical Engineering)

ﬂﬁ’jLﬂi15ﬁ’JWﬂWﬁﬂﬁlugﬂuﬁgﬂ’N%iiWﬁﬂﬂizLLﬁGﬁ\‘iLLazﬂizLLﬁﬁﬁv LI9AU
nszualiiuazidslni wieuvashiih wissdnsnalwiindesdu nsuUasgunaey
Tiugana wissudalii veweswaznistlUlden wnAnszuulniihaua
TBnsdsdeidsliih infesdteTamslnitudow 1wsBidnnsedndiiug

Basic direct current (DC) and alternative current (AC) circuit analysis. Voltage,
current and power.  Transformers. Introduction to electrical machinery.
Electromechanical energy conversion, generators, motors and their uses.
Concepts of three-phase systems. Methods of power transmission. Introduction

to some basic electrical instruments. Basic electronic circuits.



620 101

620 211

109 uAv.2

ENIAINTTY 3(3-0-6)
(Engineering Materials)
Goulv : lnganuBugenvesnieiviieinsuayimnssuian
ANUANRUSIENILATIEE audR NITUIUNITHES wazn15UTTENALTIIUYDS
Janimnssundnuszianlane wedwes wilnd uazdaniaiuesdusenou wnugd
aunaipgaaarnsLUanuvinevesigniafie o autideng uaznsdeuanmues
@0
Relationship between structures, properties, production processes and
applications of the main groups of engineering materials: metals, polymers,

ceramics and composites. Phase equilibrium diagrams and their interpretation.

Mechanical properties and materials degradation.

ANYINTUATIANTTULYITNE 3(3-0-6)
(Ceramics Science and Engineering)
UsAuneaY ¢ * 620 101 TEAIAMINTTY
* 9raLsgunsounula

pdnmsviilreassiinduusngiuresiidnduasafifadn wnlinddaiy ndeu
Wi wazdanmulil ndnnsrenIsInGn AnuduiusTEnitauail Tassaie audh uas
ANTIOUY

General principles of ceramics based on crystal physics and chemistry.

Traditional ceramics, glazes, glass, and refractories. Principles of sintering.

Interrelationship between chemistry, structure, properties, and performance.



620 221

620 311

620 312

110 uAv.2

Tanzuazlanenay 3(3-0-6)
(Metals and Alloys)
FndeAunew @ 620 101 @RIFINTSH

nsdwundseinnlanzuarlavenan lassadnmania audh nsruiunsdugy
n1sUszyndldnuredansngumanuazlansuonnguinin WanNa1AISUs HaNNaN
13 oeile dnndnl¥adu Tavzegdunan langlumudounan langdniAanay
a1sUseneusenitlane ulumealuladdwsuianlany

Classification of metals and alloys. Microstructures, properties, processing
applications of ferrous alloys and non-ferrous alloys. Carbon steels. Tool steels.
Stainless steels. Aluminum alloys. Titanium alloys. Nickel alloys. Intermetallics.

Nanotechnology for metallic materials.

NIZUIUNSHAMIIENE 3(3-0-6)
(Ceramics Processing)
FdeAunew : 620 101 @RIFINTSY

wliuAd oedu iﬁlqﬁUsLUﬂisjU’Juﬂ’li%uzﬂL‘Ui’lﬁﬂé ANYULLANILUBIDUAA
widind anaifiuusidlunssuiunmstugesing

Basic surface chemistry. Raw materials in ceramics processing. Characteristics

of ceramic particles. Additives in ceramics processing.

Inenisuaznalulagdiuus 3(3-0-6)
(Cement Science and Technology)
deAuneaY 620 101 JaERIAINTSY
NFTUUNUALNTEUIUNSHARTIUANDTALAUS  AaaNURRNIz YT UANDTH
waws sefUszneuTeRkazauduRuS s ig e VRS A U kaznsudein
VDIPLUUANDIALAUA FUURNINITAIN NILATILAZVININATOITNUANDIALAUR VDINEL
FIUUA EIUNAUTOIADUNIA
Classification and manufacturing of Portland cement. Specification of
Portland cements. Cement compositions and their phase relations. Hydration and
hardening of Portland cement. Physical, chemical and mechanical properties of

Portland cements, cement admixtures, and concrete aggregates.



620 341

620 382

111 uAv.2

N13IANIINTEUIUNIINTIND 3(3-0-6)
(Business Process Management)

LNARABIAUNTEUIUATNNEIAD NFEUIUNTUTINTUAETANTS NMsUSuAsy
nspvImiiAaiUNIsIaNIsNTEUILMIMNeEIAY MuAledgmssAadanisdanis
nsussElene MItanstsaeny nMsianisnulsesty msvsunsainudeiles
NNEINT NIAUANYINITIANIINTLUIUMINIGIAA

Concepts of business processes. Administration and management processes.
Paradigm shift for business process management. Solving business problems with
management. Policy management. Cross functional management. Daily
management. Business continuity management. Case study in business process

management.

N13599NLUULAZAITIATIZTRNITNARDINIIAINTTY 3(3-0-6)
(Design and Analysis of Engineering Experiments)
Fdsduneu : 611 361 nsUssgnaldaruuazilusazadfdmsuimng
NIEUIUNITHAL

n15UsEgNAnIseRNLUUNIINAReY (Aled) Aunuimnssudan nandAgyveens
PONLUUNIINAABDY N13E0NTATBUAZNITLEDNTUINVDIFIDEN N1TOBNLUUNITNAADY
wuudadeiiisn n150enUUUNITNAABILULLTANEIS Ba N15ABUNIIF N1TBBNLUY
wWANBLTBALUU 2 N1999NLUUNITNABBILUULNANDLTEAUINEIU N1T9DNLUUNTT
NARDILUUANTDY MIMATINEALTBINsEUIUMSIAE S UL UL e ADS (915104
W) Mg aled

Applications of design of experiment (DOE) for materials engineering.
Key principles of experimental design. Choice of the factors and choice of sample
size. Single-factor experimental design. Factorial design. Confounding. 2" factorial
design. Fractional factorial design. Nested design. Process optimization through

response surface methodology (RSM) Taguchi DOE.



112 uAv.2

620 383 n1sUshuguazansUns 2(2-0-4)

620 421

(Inventions and Patents)
Uszinnnuduinvesdnidiuynnauazdnsvosasisasulunsaununisiiy
IngnenansuseyndkagIainssuamanssudilugnisimuissuudnsdnsseavaina

(%

n1swuNNaNuUsEAYENlasuaNAuasoanelaansinsseduaina Jumaulunis

43

s [ L3

I#3un13AuATesd sszAnvgarnnsuninddunesdygiuazma nsdd@nwiluefn
AAgTasiunanulsEAusuazansng

History of private and public rights for scientific discoveries and applied
engineering leading to the development of worldwide patent systems. Classes of
invention protectable under international patents. Procedures for protecting

inventions in patent offices and courts. Reviews of past cases involving inventions

and patents in several fields.

n1snansauwazn1slonu 2(2-0-4)
(Corrosion and Protection)
deAuneaY ¢ 620 101 JaERfINTIY
yguiuazguuuvresmudeudaailiiiwesian msviliiaes mstestu ms
AnNIou
Theories and forms of electrochemical deterioration of materials. Passivity.

Prevention of corrosion.



113 uAv.2

620 422 1angINYNIINYATW 3(3-0-6)

620 423

(Physical Metallurgy)
FndeAunew @ 620 101 JaRlFINTI

lassasevedlans ninAans guvnadianswazaunaignialulane gwj
Aalaadu n1sudeianaznisunslulany audunusseninesrusznou laseasis
Uiﬁamaﬂﬂizmum?ﬁugﬂ LLazamﬁaﬁuaﬁa@Imz ﬂizmumi“'?gjjugﬂiamLLaﬂaWNam
LLUU%@L@&JLL@%‘U%UQQ

Structure of metals. Crystallography. Thermodynamics and phase equilibria
in metals. Dislocation theory. Solidification and diffusion in metals. Relationships
between composition, structure, processing history, and properties of metallic

materials. Traditional and advanced metals and alloy processing.

TangIngnayaadl 3(3-0-6)
(Chemical Metallurgy)
deRunew 1620 101 TERIAINTIY

lavglundvaunesluad aunaind n1svaouazalglaznIsiinalsazany
Jaunamansiall N13eeNLkUVUNIal N1TWENYBITHNIA AsIAS BT LA suaTAUuS
nssidlanzeanled arsusznevvedanzUssiavnateiduleld menfunaziannuli
NI0RIUS m'iﬁﬂﬁu%qwé langUszinymennuazuseianiosla asilewan maila
nsanauslagdslansinenasazansuazlangingnlnih

Metals of Thermochemistry.  Chemical equilibrium.  Melting and
dissolution. Chemical kinetics. Reactor design. Phase separation. Preparation of
fuels and ores. Reduction of metal oxides. Vaporized metal compounds. Slag
and refractories. Smelting. Refining. Scarce metals and reactive metals. Ferrous

alloys. Ore extraction using hydrometallurgy and electrometallurgy.



620 441

620 442

114 uAv.2

NANNITNIINAUNEANTINAAFMNTINLA TN 3(3-0-6)
(Principles of Total Productivity Improvement)
WUIAALA BT UNITIIT LKA ANIN NENNITNITAIUANKAEUTUUTINTEUIUNIS

M3y sNsUsINIsiandanin 5a n1sladu Aanssunguesy (leadie) waila

=

Fenssugramnis (led) ndanmdden AN) Fnd@nii (60) msvresnwwuuning
fnnaufidiusin @Mdy) nsuimaienmnmlagsin @A1EL) sTUUMHERLUY
Toledh (@fioa) ssuunsdnunuudy nsdanisidfiandanin nsdfnwinisifiandann
1859 FINVUSTTUAVIAKALANUSURAYOURBFIAY

Concepts of productivity improvement, process improvement and control
principles. Integration of productivity philosophy: 5s, Kaizen, small group activity
(SGA), industrial engineering technique (IE), green productivity (GP), six-sigma (60),
total productive maintenance (TPM), total quality management (TQM), toyota
production system (TPS) or lean production system. Productivity improvement
management. Total productivity improvement case studies. Corparate governance

and social responsibility.

N153AN1IAUANIAY U 3(3-0-6)
(Total Quality Management)

NITUIUNITNEIND NTLUIUNTUIMITUALNITIANIS LLu’JﬁﬂLﬁlﬁJ’JﬁUﬂﬁuﬂ’IW
wAaisIfugnd AmmnsLasndnnsesiiaudy Usugvessuimsquaw
nszuaunsuilataymamnin BnsuAtymaunimdadnnis 353nendmsuiiandy
1193537u laweale 9000 lewale 14000 wax lowoale 18000

Business processes. Administration and managements processes. Quality
concept. Customer concepts. Definition and principles of TOM. Philosophy of
quality management, problem-solving, methodology for TOM. ISO 9000, ISO 14000
and I1SO 18000 standards.



620 443

620 444

620 445

115 uAv.2

N13URULAZAIUANNSNARETE VY 3(3-0-6)
(Modern Production Planning and Control)

wnAnefussuusHanlugramngsy Avwgadslunszuiunmandn ssuunis
N’SG]LLUUIV@’PJEIIWQWIBL‘&‘I@Q 33‘U‘1_Jﬂ'13N§(§]LL‘U“Uﬁ\‘1 mmﬁﬂumawmmaﬂmm@faqmi
ﬂ?iU%Mﬂiﬁﬁﬂﬂﬂﬂﬁﬂ N15LNUNITHER mﬁmwﬁé’umuavmamauLmul:ﬁamiﬁmﬁuia
N159ANINITINITNER ﬂ?iﬂ’J‘Uﬂllﬂ']iNﬁG] ﬂ'ﬁﬁ]@ﬂ']iﬂWiiﬁa%@ﬂﬁ']iﬁumﬂa']%iUﬂ'ﬁNﬁﬂ
ﬂ'ﬁ‘Uﬁ‘ULﬁEJ'Uﬂ'ﬁNaG] miﬁmmiwumwmmu ﬂiﬁuﬁﬂwﬂumuammwﬁiu

Concepts of product system in industries. Loss in the production process. The
continuous flow production system. The pull production system. Demand
forecasting techniques. Inventory management. Production planning. Cost and
profitability analysis for decision-making. Production scheduling. Production control.
Information flow management for production. Smoothing production. Shop floor

management. Case study of a selected industry or industries.

nann1sNsIdaReLazUTulsEaIuUsENaUNs 3(3-0-6)
(Principles of Factory Diagnosis and Improvement)
wnAnAefunsitaduaniuusznounts aSusssureantsidedy 35nsitade

gouUszneunImsey msdsaadesdu ﬂ’i%U’JUﬂ’Tﬁfﬂﬂ’ﬁﬁqiﬁﬁ] AIINER N5V
AREISES Vl'%"WEJ’mmﬂﬂaLLazLLiN’]u muﬁqimiLLaxﬁ’]ﬁ'm’]u LVIﬂﬁﬂﬂ’]iU’%’UUE\‘iaﬂ’lu
Usenauns

Concepts of factory diagnosis. Ethics of diagnosis. Factory diagnosis
methodology. Preliminary survey. Business management processes. Manufacturing.
Sales. Finance. Human resources and labor. Administration and office. Techniques

for improving a factory.

n1suTulsealseany 2(2-0-4)
(Plant Layout Improvement)

nanNN1519alssnu Jadevean1suiudsadelssny wuiAnvean1susuysas
159911 38Iensusuugelalsenuy weallan1susuusedalsanu nsusudgelalsenu
sauninaunta anuansalunmsyimlsmenisusudselislsany

Plant layout principles. Plant layout factors. Concepts of plant layout
improvement. Methodology for plant layout improvement. Plant layout
improvement techniques. Plant layout improvement in operation. Profitability in

plant layout improvement.



620 451

620 452

620 481

116 uAv.2

wialulagszaululaswazunluy 3(3-0-6)
(Microscale/Nanoscale Technology)
ydeAuneay : 620 101 JaERIAINTY
noufwavialulagvemdnnssussaulalasuazuily n1sUgnudn nssuIuns
geyeyInA nsenglouuuy nsfinTuses nsunsuay nsilaielosau sendndu wala
nsanagan anufidesiulumseenuuulasiaiesedulilas fanlassadouluua
wiatlansuaaszAuuIlY
Theory and technology of microscale/nanoscale fabrication. Crystal growth.
Vacuum processes. Lithography. Etching. Diffusion and ion implantation. Oxidation.
Deposition techniques. Basic knowledge in microstructure design. Nanostructured

materials and nanofabrication techniques.

e GLERITIRIEY 3(3-0-6)
(Nanoscale Materials)

deAuneaY ;620 101 JeRIAINTSY

'
N [ YY) [y

anuiilesiumaniuasidndnineadudan seauuily ndnnssuseauuily

[y

msfigaliendnuaivesiagszauunly audiuaznisihJagsedvulululdussleyd
Basic knowledge in chemistry and physics related to nanoscale materials.
Nanofabrication. Characterization of nano-materials. Properties and applications of

nanoscale materials.

AMWBINGEUAZIINEEEINTUNITENATIU 1(1-0-2)
(English and Skills for Job Application)

madeululseiiluaneimnssy nswseuiidmdumoudunvelfinudes s
YauenuemazinsemiiasseuUseiulalunsdunival

Resume writing. Preparation for common questions. Self-presentation and

etiquette to create impression during an interview.
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AAl @191 @antu

Yndusan1s@nm

ATTNUFBULRAY

(Flay/dUai/Annsane)

Jaqdu UFuUse

S99ANENIITY A9

ANTA gNBIS0INA

Dr.-Ing. (Chemical
Engineering)
Friedrich-Alexander
Universitaet- Erlangen-
Nuernberg, Germany
(2005)

M.Sc. (Chemical
Engineering)
University of Wales, UK
(1998)

e RV (CEY)

URINgIauAalIng (2538)

13 10

S99FNENIITY

1 Unuglve

2A.4. (AFmNIIULATBING)
aordumalulagwizaou
NaIAUNITAIANTEU
(2546)

e.4. (walulagian)
unIngaemalulad
WILIBUNATUYT (2543)
Wm.u. (malulagian)
NINeaYAaUINT (2539)

11 10
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1 buy U2

A4, Amnssuad)
PHIAINTUUNTINE Y
(2547)

7., Ulnsiailuazian
WodlNo3) LNeTATaLsUAU 2
UINeauAauUINT (2545)

13 7

FWANENTIANTE AT,

v
W

Y

[y

FUNTRNY NBIVU

Ph.D. (Polymer Science
and Technology)
University of Manchester
Institute of Science and
Technology, UK (1998)
M.Sc. (Polymer Science
and Technology)
University of Manchester
Institute of Science and
Technology, UK (1993)
WM. (1d) AeSATNSUAU 2
UNINeIduAaUIng (2526)

15 8

HYILAERNI1915 3.

Wuning asanwInna

D.Eng. (Plastics
Engineering)

University of Massachusetts
Lowell, USA (2006)

2.4, (ArnTIuLed)
PHAINTAUUNTINE Y
(2541)

WU, (1ATIAINTIN)
PHIAINTAUUMTINE Y
(2539)

10 8
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wneavlsziiUssey Vidusamsdnw (Hluwdami/Unisine)
Jaqiu UFuuse
6. | 919138 A3.A175 Hlndnina | Dr.Agr.Sc. (Agricultural 11 9

Science) Hohenheim
University, Germany
(2008)

A4, Amnssuiad)
PAINTAUUMINE Y
(2542)

WU, (ATAAINTT)
PAINTAUUMTINE Y
(2536)
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ATLNUADULRAY

(Flay/dUai/Annsane)

Uaqdu Uiuuse

$99FNENIIA5Y A9,

ANTA gNBIS0NA

Dr.-Ing. (Chemical
Engineering)
Friedrich-Alexander
Universitaet- Erlangen-
Nuernberg, Germany
(2005)

M.Sc. (Chemical
Engineering)

University of Wales, UK
(1998)

.U, (%)

U INgIaeAalIng (2538)

13 10

$99ANEANIIATY

1 Unuglie

20131, (Grnssaeiona)
antumaluladnszasy
NEAUNIMITAIANTEU
(2546)

e.4. (walulagian)
wIngdumalulag
WILIDUNATUYT (2543)
WU, (nalulagian)

PR INYIaLAaUINT (2539)

11 10
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Uaqdu UFuuse
3. SOIFNENTIANTY A4, Amnssuad) 13 7
91w bue UaAs PRBINTAUUNTINEG S
(2547)
7., Ulnsiailuazian
WodlNo3) LNeTATaLsUAU 2
UINeauAauUINT (2545)
4, NYAENTITY M. Ph.D. (Polymer Science 15 8

v
W

Y

[y

FUNTRNY NBIVU

and Technology)
University of Manchester
Institute of Science and
Technology, UK (1998)
M.Sc. (Polymer Science
and Technology)
University of Manchester
Institute of Science and
Technology, UK (1993)
WM. (1d) AeSATNSUAU 2
UNINeIduAaUIng (2526)
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UAe.2

@ fuvis Jo - Foana ABA @11 @nu N3zUAILLATY
wingavUszdflszevy Vidusamsdnw (Faluy/dansi/Imsdin)
Uaqdu UFuuse
5| demansansd as. D.Eng. (Plastics 10 8
Wuning AsanwInna Engineering)
University of Massachusetts
Lowell, USA (2006)
7.4, (AenTsuad)
PAINTAUUMINE Y
(2541)
WM. (ATIAINTTY)
PAINTAUUMTINE Y
(2539)
6. | 019138 n9.A5135 gnARsna | Dr.Agr.Sc. (Agricultural 11 9

9

Science) Hohenheim
University, Germany
(2008)

2.3, (ArnTIuLed)
PHIDINTUUNTINGSY
(2542)

WU, (1AEIAINTI)
PRIDINTUUNTING S
(2536)
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dei fuvis Jo - Foana ABA @11 @nu N3zUAILLATY
nneLavUsTIFIUTTII VidSansanm (Hluwduami/Unisine)
Uaqdu UFuuse
7. | $99M@n519159 A D.Eng. (Plastics 11 8
algNIeYaN MadeEIuS Engineering)
University of Massachusetts
Lowell, USA (2003)
.U, (1AT)
unIneaegedlnl (2537)
8. | W¥emans19Te 3. Ph.D. (Polymer Science 7 7
579 Toend and Technology) Mahidol
University, Thailand (2005)
.. Ulnsiailuagdan
Wodlwes) LNYTATITURY 2
UInededauIng (2541)
9. | femans1a1se ns.ugv’ Ph.D. (Materials Science) 3 3

AIDIUTTA

Oregon State University,
USA (2013)

. (Tanemans)
LnINeaeLgedlnl (2550)
m.u. (Wand)

URINYIaLAalIng (2547)
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AAl @191 @antu

Yndusan1s@nm

ATLNUFBULRAY

(Fluy/dUai/Ansane)

Uaqdu UFuuse

10.

NOFARSIANTY M9

=) eXe

# gaamive

Ph.D. (Materials Science
and Engineering)
University of
Pennsylvania, USA (2007)
M.S. (Materials Science
and Engineering)
University of
Pennsylvania, USA (2003)
B.S. (Materials Science and
Engineering and
Engineering and Public
Policy) Carnegie Mellon
University, USA (2001)

2 3

11.

HYI8MEns19158 As.

UATUNS W weUvyns

Ph.D. (Polymer Science)
The Petroleum and
Petrochemical College
Chulalongkorn University,
Thailand (2003)

WU (wealulagian) Wiesh

HYUDUAU 2 U INYRY
Aaunng (2539)

12 8

12.

HYILAERNI19158 3.

U151 WAIUYRS

Ph.D. (Materials Science
and Metallurgy : Polymer
Technology) University of
Cambridge, UK (1999)
W.U. (Tagenans)
WNesAtausuny 1
PANTUUN NS
(2536)

10 8
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AWMU VB — UYBEANS

UULAVUIEINMIUTEV VU

AAl @191 @antu

Yndusan1s@nm

ATLNUFBULRAY

(Fluy/dUai/Ansane)

Uaqdu UFuuse

13.

WANENTIATE AT,

s

INT FUUeU

¥
W
Y
[

Ph.D. (Engineering
Materials) The University
of Sheffield, UK (2007)
B.Sc. (Materials Science
and Engineering) first
class honors

University of Manchester
Institute of Science and
Technology (UMIST), UK
(2002)

3 3

14.

HYI8MEns19158 As.

51 VDU

Ph.D. (Materials Science
and Engineering)
University of Califonia-
Berkeley, USA (2006)
M.S. (Materials Science
and Engineering)
University of California-
Berkeley, USA (2002)
B.S. (Materials Science and
Engineering)

The Pennsylvania State

University, USA (2000)
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AAl @191 @antu
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(Fluy/dUai/Ansane)

Uaqdu UFuuse
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NOFARSIATY 99

e eXe

o

ULy LAFINIISA

)

Ph.D. (Polymer Science)
The Petroleum and
Petrochemical College
Chulalongkorn University,
Thailand (2003)

WU, (nalulagian) 1Nk
Heudusu 1 urnIvedy
Aaung (2539)

10 7

16.

HYIeMEns19158 As.

AnNAS AN

q

Ph.D. (Chemical
Engineering)

University of Connecticut,
USA (2011)

2.4, (AFnTIuLAd)
PAINTAUUMINETY
(2543)

.U, (1Adl)
PHAINTAUUMTINETY
(2539)

13 8

17.

HYILANENI1A58

A1395 1NN

7.3, (AAINTINTZUUNT
Nan)
IMIveReAlulagnsy
FDUNATUYT (2544)
.. (AAINTTUYAEANAT)
aorumalulagwizaou
NAFUYT (2539)
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Usznaunsindulalunsvihauliegnalivsednsnim

3.4 fununisuazanudangulunsuiuldesdanuifiietesosramnzan Tu
nsimLInnsIuvsedeyenaRAuINFulnagas19EsIA

3.5 anunsnduduteyauazuawnanuiiudslienues ensSeuinaondin
uazviuionsiasuuUamsesdmuiuasimaluladlu o
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4. FIUTINYLANMUFUNUTIENINYARALEZAUTURAYY
4.1 aunsad eansiunguaud nainuats wazatuIsnaunuIianulneuas
awAnsUszineldegaiuszansam anunsaldanusluavindnundeasee
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A131UEAINTITNTTANYANUTURAYBVIIATFIUNANTSISBUSINVENGATEI18T¥ (Curriculum Mapping)

WUNNNTIBIYT AUHNBENSNTT8UFNAMNTIVaMENgAT PLOs : Program Learning Outcomes

AUINIVAN BN

HAANSN15I38USNANANTIVBINANgAT PLOs : Program-Level Learning Outcomes

e/ I3 wandvAneiall (PLO) nuINVNANIE (PLO)
1 2 3 q 5 6 7 8 9 10 11 12 13 14
SU101 AadzAauinsg [
SU102 Aaunsasnsassa ® [ o o
SUL10 uywdiun1sasneasse o
SU111 U7u o o
SU112 annug o
SUL13 Ms@emanuuayisnis [
su114 weluladwdeulan [
SU115 mmaﬁaqmmw ®
SU116 Aagarslnduaysivadsluuszmalng ]
SU117 AausAuTmusssuniensiiu e o
SU118 antnenssunazAalzlue@ans Tuoonidesla ® o
SUL19 msgrussanssaiiiensian ANNTTN o o
SU120 nednen e

su121 annsludsswelnewazendeu ®
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HAANEN15I38USNANANTIVBINANgAT PLOs : Program-Level Learning Outcomes

FEAvY/ oA vuanAvAnemaly (PLO) 2R UaNE (PLO)
1 2 3 4 5 6 I 10 11 (12| 13 | 14
SU122 aundigaussend o
SU123 FaTInludspuny Inusssy o
su124 wignsallandagiu o
SU125 wywdiun1san o
SU126 ﬁaﬂsLLasﬁaéauaﬁaﬁizsgnﬁ?l,ﬁaﬁqmu o o
SU127 nsvuunsBouissuudaydnualluamssed 21 ® o
SU128 mshaudalsy o o
SU129 sinwgasivinviuansaumauazde ® o
SU130 mMsfisunIsan o
SU131 msdansansaumedosy o
sU132 Tanuagansimansluaianssui 3 o
SU133 msdnnisdanadenluaiafeu o o
SU134 auseuivnanuaeNitanes naluladansauna ®
uaznsdoans
SU135 @alrnsansedin o o
su136 waluladiesesileinieddludinysedriu o
sU137 walulaBmsdoasiuuyud [ )
su138 Tihiudinuszaniu ®
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HAANEN15I38USNANANTIVBINANgAT PLOs : Program-Level Learning Outcomes

SeR v/ Yo wandvAneiall (PLO) nuINV AN (PLO)
1 2 3 q 5 6 7 10 11 12 13 14
SU139 msimun1iegil o o
SU140 wAlulagnasunauny [ J
SU141 msuAdgmuuuasneassa
SU142 aunsongeu ® o
SU143 guvisenImusiensils ® o
SuU144 aansludinuseaniu o
SU145 depuuayinussaulneg e
SU146 1ATINITNIZIIVANS ]
SU147 anuazidesnana [
SU148 waindspulng ® o
SU149 M3guagunIw ®
SU150 Ameunsiang o O
SU151 enudlaluensesssulangalusio ®
su152 giidaylnedunisasiaasse ® o [
SU153 guvissmansidosiu e o
SU154 nseenuuulazassassaludavzngiusen o o [
SU155 wengunniIudaly o o
SU156 @aunssuiudianiausssulneg ® | ©o
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HAANEN15I38USNANANTIVBINANgAT PLOs : Program-Level Learning Outcomes

SaAv/Aodvn wuandAneialy (PLO) wuINIVANIE (PLO)
1 2 3 q 5 6 T 10 11 12 13 14
SU157 Jmusssulutinusedniu o
SU158 n1seenidametiienan mdin ®
SU201 mwidangulugARavia e o o
SU202 mmé’ﬁﬂqmﬁams%"amimmma L o
SU203 vinwrnisdeansegneadneassa [ ® O
sU210 sl lneiienisdeansuaznisdudu e o
su211 anufidesiuisriumuinasayluedeu ® ®
SU212 mwrSusafientsdeanseuimusssy [ o
SU213 mwilneifiensianndin o o
SU214 mwnIuiieadin o
SU215 fvnusasmsaviauiiut o o
SU216 mssmunwsangiten1siansel o
SU217 s lauslieas assfnen1wsingy o
SU218 nwdangudmsuineraansiazimalulad o
SU301 wmﬁmﬁui [ J o o
SU310 M150uSNEazNITINNITUIANN I IAUTTTU ® o
SU311 uadassrsazutnnssuluanissud 21 [ J o
SU312 WARNIWLAZLWATRD o
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SHAIY/YIU

HAANEN15I38USNANANTIVBINANgAT PLOs : Program-Level Learning Outcomes

nuIRAMANE2lU (PLO)

NUNIBILRNIE (PLO)

1 2 3

4

5

6

7

10

11

12

13

14

SU313

L4

FITUVFIINY

Su314

Sndun

SU315

NseusNYAWIAGONET U RLATAAUN T

SU316

a

lanvesqaunse

SU317

Sumasidngunn

SU318

FAUINADN UANYLATNAIY

SU319

AneFansLaznAlulagiionsNAILIaEN9g9E U

SU320

TanuwiauInngsy

SU321

TanuAzHANTENURDAIINRBY

SU322

MInuadndies

SU323

INAGIT0UL

SuU324

wialulagazeialugnainngsy

SU325

aliaalan

SU401

anuiuduszneunsiituirfioudieuinngsy

5U402

UTINIIULALNITODNLUU

su410

ﬂ?i%@ﬂ’]iL@ﬂﬁ?iLLﬁ%ﬁ]ﬁ%ﬂ’]ﬂL‘Vi@l

Su411

MINITALELN1THEEDANINGINT

sud12

walulag wiatla wazapavnIsudaUasn
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HAANEN15I38USNANANTIVBINANgAT PLOs : Program-Level Learning Outcomes

sav/Aodvn wandvAneiall (PLO) wuINIVANIE (PLO)
1 2 3 q 5 6 7 8 9 10 11 12 13 14
SU413 wAassgrannuamalulagdinin [ ] e
su414 aiideyeyminadiugnssuIunIsuas o
SU415 nseatauaznsiuitugudmSugUsEnauns o
SU416 §51RAINA ® o
NUINIYUANNG

HAANSN15138USNAANTIVBINANgAT PLOs : Program-Level Learning Outcomes

SaRv/ I3 wandvAneiall (PLO) wuINV AN (PLO)

1 2 3 q 5 6 7 8 9 10 11 12 13 14
511 105 uAaARAEINIUIAINTIER o
513 101 adivily 1 ® °
513 102 waiivialy 2 ® °
513 103 UfURmawaiivialy 1 ® °
513 104 UfTRMIAiiAlY 2 [ ) [ )
514 110 WAndmnludmiviemnstan ® [
514 111 UftRmsiandvhludmivimnsian [
600 201 muAnasvassalulanvewvaluladuaziFinssn 1 | @ o o
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waé’ws‘miL'%Emifﬁmwi'wamé'ngm PLOs : Program-Level Learning Outcomes
sWaiv/Aa3vn vanaivAneialy (PLO) nuIRIvUANIE (PLO)

1 2 3 4 5 6 7 8 | 9 10 | 11 | 12 | 13 | 14
600 202 AuARasvasIAlulanvoLnAlulagLagIAINTIN 2 o o o
611 161 M33nn1sANUUaensislugnaInIsy o ® o
611 171 Inenntsuazimnssutagieiunlowiu o
611 201 gauMWaMANSAIMSUIAININTEUIUNITIAL 1 o o
611 202 VENKALNITAIUIUNINIAINTTUNTEUIUNTLAL [
611 203 UfAseaiilugnanvingsy nszuiunIsAll o
611 204 TN NAANAIERSAINTUIAININTZUIUNITAL o
611 205 QUVNAAIARSAIMSUIAININTTUIUNITAL 2 o
611 211 wdniJesfuvesinenmsnediues o O o
611 212 Msiigaiendnuyalveanediues 1 ® o
611 213 UfURNTINEINTWedmes 1 L L
611 221 woAwosTUAINGDY ® ®
611 222 \AiTugnaviyuL sy o o
611 223 SlaPaveznanafinieTBilenauaznisussynd [

THgamdiag
611 271 WAIUNALNY o e o o
611 281 mmé’aﬂqmﬁawﬁauaau*’i@isé’ummg’mﬁmﬁu o
611 301 UsngmisalénaleudmsuieUlnsniivazJan )
noRles 1
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waé’wémiL'%Emifﬁmwi'wamé'ngm PLOs : Program-Level Learning Outcomes
sWaiv/Aa3vn vanaivAneialy (PLO) nuIRIvUANIE (PLO)

1 2 3 4 5 6 7 8 | 9 10 | 11 | 12 | 13 | 14

611 302 UningnsalineleudmiviamUinsiniuas Tan o
WoRles 2

611 303 UJURNITIAINTIUNTEUIUNISAL [ o
611 304 FaUNAAIEASHANKANITOBNRUUULNTN ) [ )
611 305 dnuATNIIAIUIMMIIMNTTUNTEUILN BATTUg [ )
611 306 Lﬂ%qﬁaﬁ’mﬁugflu"luqmammsm'ﬁzmuﬂmﬂﬁ o o o
611 311 nsiigatliendnuaivesnadiues 2 o o
611 312 UAURNITINEINITWeawes 2 o o
611 313 aNSLAULAINAERN [ [ o [
611 314 NMsduATIZVINOANDS [
611 315 woAesdinmidesdu o e | o | o
611 316 Yaneunodnsziuuluvomediue oy o o o o
611 317 waluladnsiasuutuazivaglas o
611 321 ’3<v|smssLLaLLamssmumieﬁugﬂwa%ma% ® ® ® ® ®
611 322 Uﬁﬁamsﬂizmumiﬁ'ﬁugﬂLLazmaauwaSLua% ® ® ® ®
611 323 woRestlifiidesdu o o | o o
611 331 wilkazmalulaguodens o
611 341 auiRveanadiues ®
611 342 ﬂaaaaaﬁLLazﬁuﬁaiwdwﬁgmﬂ o e o
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NaﬁwémiL'%Ejuiﬁmﬂuilwamé'ﬂgm PLOs : Program-Level Learning Outcomes
SWEAYY/ oA v AvAnymaly (PLO) A NaNE (PLO)

1 2 3 4 5 6 7 8 | 9 10 | 11 | 12 | 13 | 14
611 343 Sandmiumeluladndanuuazdsnndes ® e o o
611 351 gaavnssuilinszuaunsiad [ )
611 352 nMaLssUiisendandoudesiu [ ) e o o
611 353 \AHIYBINTEUIUNTITIUGATEN o o e | o o
611 361 nMsUszenaldanuizilunazadfdmsuians o | o

N3PUIUNIIAL
611 371 inflgmanynssy ¢
611 372 mMsHnaulugaamngsy ® e o o o o ® O
611 381 yinwznwdangudoasdmiuimnsian ®
611 401 Myhaszilauseeuigdaduarlugnanysy ® o
N3PUIUNIIAL

611 402 walulagUlnsidey o e o o
611 411 weRlwesausnuyes o
611 412 M3sUssgndldpauiinnasiuaiminssuian [
611 413 TanABUNDER [
611 414 Wertuueanediues o o
611 415 vrsqausilodu o o [
611 416 TaAndnediwesivesiu o o o
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SHAIY/ YU

HAANSN15I38UINAANTIVBINANgAT PLOs : Program-Level Learning Outcomes

nuInAMAnE2lU (PLO)

NUNIBILRNIE (PLO)

2 3 4 5 6 7

10

11

12

13

14

611 417 NMSWANEABYRINDAUBSHAZNSVINlINBALLDS

NS UDIAY

611 421 wAlulagn1saanaiann

611 422 INYINTLaLNAULATNISAEBUR?

611 423 WALLAENISUBULUULAZNTD

611 424 WaAUBSTINTHNNEG

611 425 wmalulagnsTusulassaseseauunluuagnis

Uszgndldlugnamnssutinsniuasnediues

611 431 waluladidulouazdme

611 432 \adldkaznisIing

611 433 wAluladnsdaudnasn1saun

611 434 walulagvasena

611 451 nszuIunsinilugaavnssutingadl

611 452 N1S9BNLUULALNITINADILUNUN

611 453 MSLEANTAALALNITOBNWUULTIIAINTTY

611 454 nFgUIUNTHEN

611 455 WaMaRSYBINTEUIUNTHANTAIUANTY

QAAIMNTTUNTEUIUNSLAL
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SHAIY/ YU

HAANSN15I38UINAANTIVBINANgAT PLOs : Program-Level Learning Outcomes

nuInAMAnE2lU (PLO)

NUNIBILRNIE (PLO)

2 3

4

5

6

7

10

11

12

13

14

611 461 MsuAUgvngnavngsy

UlnsindiwagJannediuosidaysanns

611 462 ﬂ’]i')’]\iLLNUﬂWiL‘EuLLagﬂWiaQV‘]u

611 471 NSANYILINUAAIVINTTY

611 491 Fuuun

611 492 TassulvgmuAkUzinE s uTnAnwUlnswed 1

611 493 lAssUITEAUALUzINE NS UTNANwUlngwed 2

614 201 WWYULUUIAINTTY

615 112 NAFARSIAINTTY

618 120 Fmnssulifiiugu

620 101 J@93FINT5H

620 211 INYINTLALIAINTTULYIANG

620 221 lavizwazlansnay

620 311 NSTUIUNSHARLYSITNS

620 312 INYINTLazNALLATYLUUA

620 341 N1SINNTNTLUIUNNTIINAT

620 382 N15DONUUULAZNITIATIERNITNARDINIIFINTIH

620 383 NM3UsERYTHAANTUNS

620 421 NsinnTauLarn1sUDINUY
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HAANSN15I38UINAANTIVBINANgAT PLOs : Program-Level Learning Outcomes

sWaiv/Aa3vn v AvAnymaly (PLO) nuIRIvUANIE (PLO)
1 2 3 4 5 6 7 10 | 11 | 12 | 13 | 14
620 422 LangINg TN o
620 423 LangInenTeall [ )
620 441 pdnMIMaRsNERNWeRE N TTlAY T ®
620 442 NM53ANIANAMNLALTIX e o
620 443 MIUHLLAEAIUANNTTHARATTE T o o
620 444 vann1sMItaRuuarUTuUTIEauUsENaUNNS o O
620 445 n15UTUUTIATls9UY ®
620 451 walulagszaululasuazunly ® [ [ )
620 452 Fanszauunly o o [ )
620 481 NMWIBINgusaEinyrd1vsuNsadATIY ®




ANTIUAAINITNTZANYAMUTURAYDULIATFIUNANTLT8UFNNENEATEI18397 (Curriculum Mapping)
AUKNAENSN5138UNAIMNIVaMENgAS PLOs : Program Learning Outcomes

UNAN83B0IRAUTuRLI VRN N tazdv1verulunuInd v (mNa1auIul)
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ume.2

Full/svaiv/dain U Hadwsn1sBeuiiinavIsvewdngns PLOs : Program-Level Learning Outcomes
naenn vanaArAnenaly (PLO) NUINIVUANE (PLO)
1 2 3 4 5 6 7 8 10| 11 | 12 13 14
U 1
SU101 AavzAauing 3(3-0-6) U
SU102 @auinsasneasse 3(3-0:6) | U Ap Ap, | Ap
At
SU201 awidangulugaravia 3(2-2-5) Ap | Ap | Ap,
At
SU202 mwdanguiitensdeans 3(2-2-5) U Ap
UIUIYIRA
su401 mmlﬂuﬁﬂizﬂaumiﬁ‘ﬁuLﬂﬁau 3(3-0-6) U Ap
AIBUTANTIU
511 105 uAaARAENIUIAINTIER 3(3-0-6) U
513 101 Al 1 3(3-0-6) Ap, U
At
513 102 il 2 3(3-0-6) Ap, U

At
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/svedv/edimn U Hadwsn1sBeuiiinavIsvewdngns PLOs : Program-Level Learning Outcomes
AVe Bl vndrAny ity (PLO) nuInIv AN (PLO)
1 2 3 4 5 6 7 10| 11 | 12 13 14
513 103 UfRnmsiaiily 1 1(0-3-0) Ap, U
At
513 104 U§Rnsiaiily 2 1(0-3-0) Ap, U
At
514 110 WEndmludmiviemnsian 3(3-0-6) Ap, U
At
514 111 U§RnsHandvily 1(0-3-0) U
SN Ian
611 161 NMIIANITANUUADANE 1(1-0-2) Ap, Ap An
Tugmnannssy At
611 171 INeINSUALIAINTTU AN 2(1-3-2) U
Fadunatoy
615 112 NaFansIAINTsy 3(3-0-6) U
620 101 Jan3AINTu 3(3-0-6) U
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/svedv/edimn U Hadwsn1sBeuiiinavIsvewdngns PLOs : Program-Level Learning Outcomes
denn wundAnemalu (PLO) H“UINIBILRNIZ (PLO)
1 2 3 q 5 7 8 9 10| 11 12 13 14
Ul 2
SU203 inuwgn1sdeansetnsadneassd 3(3-0-6) U Ap | Ap
SUA02 WIRNSTULAENISERNLUY 3(3-0-6) U Ap | Ap
600 201 AmuAnaseassAlulan 1%(0-3-0) | U Ap, | Ap
Ypanaluladuazifingsy 1 At
600 202 AuAnas1easIAlulan 1*(0-3-0) Ap, | Ap | Ap
YaanaluladiazdfIngsy 2 At
611 201 auMWAAIARSAIMSU 3(3-0-6) U An
AAINTNTEUIUNSLAL 1
611 202 RANLALNITANUIUN 3(3-0-6) An
AAINTIUNTLUIUATHAL
611 203 Uisenailugnanvingsy 3(3-0-6) U
ASEUIUNITLAL
611 204 IFN1N9AIRANERS 3(3-0-6) An

ANSUIAINTNTEUIUNSLAL]

nunewe * dndnwiyneudesamedowlaslitumihsAnsaiudnviaemangns
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/svedv/edimn U Hadwsn1sBeuiiinavIsvewdngns PLOs : Program-Level Learning Outcomes
naenn vanaiwAnsnaly (PLO) UMY AN (PLO)
1 2 3 4 5 10| 11 | 12 13 14
611 205 QEUVNAMARTAIMIU 3(3-0-6) An
AININTLUIUNTLAL 2
611 211 vanidesuvedingins 2(2-0-4) ujl u An
Wodkues
611 212 myfigaliondnualves 2(2-0-4 U An
Wodlues 1
611 213 UJURANTINEINS 1(0-3-0) U An,
Wodlues 1 S
611 281 MudanguiitawSouaeuin 3(3-0-6) Ap
sEAuNInIIULUou
614 201 WeuLUUIAINTIY 3(2-3-4) u
618 120 3rmnssulifiiiugiu 3(3-0-6) u




158

ume.2

Full/svaiv/dain U Hadwsn1sBeuiiinavIsvewdngns PLOs : Program-Level Learning Outcomes
naenn vndrAny ity (PLO) UMY AN (PLO)
1 2 3 4 5 6 7 10| 11 | 12 13 14
T 3
SU301 wailesiud 3(3-0-6) y Ap, | Ap,
At | At
611 301 Usngmsadéneleu 3(3-0-6) Ap
dmivientlnseiuay
Tanwodiues 1
611 302 Usingnisalgneleu 3(3-0-6) Ap
dwsuvimUlnsaiuag
Tanwodiues 2
611 303 UHUANTIFINTIUATEUIUAS | 1(0-3-0) Ap, An,
Pl At S
611 304 YaunafIansATLAZNIS 3(3-0-6) U An
panuwuuUnIal
611 311 nsigadiendnunives 3(3-0-6) U An
Wodlwes 2
611 312 YURNTINeINs 1(0-3-0) Ap, An,
Wodlwes 2 At S
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/svedv/edimn U Hadwsn1sBeuiiinavIsvewdngns PLOs : Program-Level Learning Outcomes
niqenn wndrAnemialu (PLO) NUINIYNANE (PLO)
1 2 3 4 5 7 10| 11 | 12 13 14
611 313 @NSHAUWAINANARN 2(2-0-4) Ap U Ap, An
At
611 314 AMsdATIZNEAILDS 3(3-0-6) An
611 321 INYINTLHALAY 3(3-0-6) Ap Ap, U Ap An
NsTUIUNTVUTUNBALES At
611 322 YURNINTEUIUNS 1(0-3-0) Ap Ap, Ap An,
usUuarnagoUnafiles At S
611 331 Ladluazinalulagvegena 2(2-0-4) An
611 341 audRvoInediues 3(3-0-6) An
611 361 NMsUszendldAIY 3(3-0-6) Ap An
nanlunazadfdmsy
AMININITTUIUNIILAL
611 381 finwenwdangquieansdmiu | 2(2-0-4) Ap
IMINTIAN)
620 382 NTODNUUULAZNIT 3(3-0-6) Ap
AATIZANTNAADINIIAINTTU
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/svedv/edimn U Hadwsn1sBeuiiinavIsvewdngns PLOs : Program-Level Learning Outcomes
wuwAn wan3Aneialu (PLO) BUINIYUANE (PLO)
1 2 3 q 5 6 7 10 11 | 12 13 14
7 4
611 431 welulaBidulouasdme 2(2-0-4) Ap U
611 451 nszuUIuNswATlugaaINIIy 3(3-0-6) Ap, Ap An
Uasiadl At
611 461 MsuAUayvIgnaINT Iy 3(2-3-4) U An,
Ulnsialiuae Tan <
NORUDSTIYTUINTT
611 491 duuun 1*(0-3-0) Ap An
611 492 TAS99UITEANAMULTNEMNSU | 1%(0-3-0) Ap Ap, U |Ap, | Ap An
UndAnwUlasiadl 1 At At
611 493 1ATINUIAUAMULUNEINTU | 2%(0-6-0) Ap Ap, UlAp | Ap, | An
UnAnwtlesiadl 2 At At S
620 481 AWBINuuaLIinYed Ty 1(1-0-2) Ap
NTALATIU

wuewe * dndnwiynaudesmmesdaulaglitumihefasautudiuniuamangns
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A3 19tayanINAIANIIvRINAANSNNSISEU e RuUN s AN
YU AUANANIIVBINATNSNTITEUINaTUTN AN VU0
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Usenousgana wagvinueiugiuiisndusemadudusznounslé sauds
anansavhauswAugduld fsadeuite aswienan Jedndaasn danu
fUiaveu sonues denuwazdunden lHaruAnaisassdlunisang
wasuvdoiuiulasensld Aediasiest 1auny egraduszuu deudly
Jteiiossnuuuuinnssuld venaniidomiiuiundn Sanug
fugrudmianeimans wazadeeans finstestuimnssdlnaaiuay

Tagnedwesiailuldlulsely
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thAnwidedSansAnunluduld 3 Ifisyuenuilunsidenldinalulad
asauALazNsAeaslenseuingUszasd nasnauilviniudeuas
ansaume asulguuIaNTlgvnimnssuninulinsieiivay an
neRiwesTivannvaieuniuy ansnsofauariiessiesnaduszuulunis
uAledammaimnssula

thAnwidedifansAnuiluduli 4 annsaeduisuazuszgndinisousn
Hnsaidnwaialunianisudn asnsadenlosnnumesunisianislums
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3. YiuAndredvnddey (Core subject) dmiunangns ianistrluysuinisenn

CRRLRIG

a Ao o . o [ [y ~ o =
T187vdATY (core subject) dmsundngns Wien1sualuysanisedn

Electricity

Attitude

Catalyst

Mechanic

Basic engineering program
Re-engineering design
Transport

Petrochemical
Biopolymer

Laboratory

Process simulation
Synthesis

Properties

Polymer Characteristics
Drawing (CAD, CATIA, etc.)
Management+technology management
Processing

Rheology

Material (polymer, smart mat, Ai, Select, design )
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® 93 Update iU Trend saamalulagass 9

o oenlinisdanisunniu (6)

o AEfiunsBsumsieTeRiBaaunty (2)

o SAnvnaneivntuurineuany R&D wnly

o iosflilugiudugmamnsuneu

o Mawindimaimngsy dsmnuimamnassuadiazsdundnannly

o amimnssuail iiisludiumedwes uasmsIanstu (Ex.30/50/20,40/40/20) (7)
- st U TaRNeAWBTIINAT
- @879 ChemEng wozunniiuly
- msiindndiunisdianis
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5. YiuAnImangasAdsIY "evuaen” meinulauiy

F183v59N INANBUVBILTNTINUTEYN

1. New polymer technology, industry, processing (18)

Trend in industry, Current polymer technology
Future polymer materials for life

Light weight material

Smart materials

High performance materials

Technology for Sustainability

2. Management Psychology (16)

Attitude and Behavior of researcher
Mindset

Design Thinking

Communication

Leadership

3. Management (12)

Financial Engineering
Industrial management
project management
Cost calculates

QA

Money Management & Retirement

4. Circular Economy Business (Plastics management) (5)

Ume.2

® PCR (post-consumer recycles), PIR (post-industrial recycle), Upcycling materials

5. Engineering program (Ex. Simulation, model, AutoCAD, excel) (3)

6. Foreign language for manufacturing (Ex. English, Japanese, etc.) (3)

7. Problem solving (3)

8. Data analysis (3)
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9. Product Design (2)

10. Polymer processing (injection, blow mold and etc.) and solution (2)
11. Selling technique

12. Writing

13. Composite material

14. Renewable (Workshop)

15. Characteristics of polymers

16. Chemical on cyber

** G AYNNETDAIUBANIIIUIUAIUAALTIUTI A 18RRI

6. VinuAndmangnsalsinInssuduasukariRuInAnwIneule
(Yorauanuzangidsiuuszyu)
1. Money organization
2. mMsaawaudwseuniounisvineu
3. anudufiuagyinuensfningei (2)
a. nszdulsiAnAndslmi 9 wwey « uesusnnsay (2)
5. MsENuAANAW
6. misliindnuninaaussnunazdmniielirunuasidediduodn
7. mMUszynAldlusunIuAsN IR siUNITINIU MIINUNENNTTATEUUNITYINNY
8. Communication skill, project management skill, teamwork (4)
9. (§ang, GU) (3)
10. Mindset, Positive think, @514 attitude y¥au3n
11. MU URuaTe
12. nszAufInssulvAasuInns sy
13. Time management
14. nsAUMIILeY Wagn1sutaue (2)
15. mslindnuinanaussnunazdsasiielridunudeiisesdiduedn
16. AITWAIUINIIAU Attitude, Management skill, Data analysis, Data Science, Design

Thinking Wag Computer skill L1 Advance Excel Wag Microsolf Project
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CLO1 asuisnuvansiuideyumle

38) 614 201 WeuwuuIAmNTIY 3(2-3-4)
CLO1 81usuunieanssula
CLO2 Wigunuuilosnunuuinsgsdsuwuuianssule

39) 615 112 NaF@nIAINTTN 3(3-0-6)
CLO1 AnamszuULsaunavatoynauaz ngun3ale
CLOZ2 Amnaussiinseyiduinganuedlvald
CLO3 AIMNIIAAUINa s UNTInaanIugnfudnalunarasingld
CLOA A luudnNdesvesingld
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NUEILIAR)

CLOS5 Ussendldngnisindounvesisiulunisuidymmadanssula

40) 618 120 Fenngsuluvhnugiu 3(3-0-6)
CLO1 AMuIULaEIATIEA99sininnsshansale
CLO2 AMuukagiAs1Eiasiinnsenaaauls

41) 620 101 JaRFINTU 3(3-0-6)
CLO1 efvemdnmiuanidoslosnnuiiugrumsadamaniuagingimans fulmnssumanidmsy
MAMNIILIanke
CLO2 afungaNuduiusseninalasase audd nszuiumsnas waznsussendldauvesiannig
AMINTTUNANAL 9 161
CLO3 ulamnumnevesunuglaunainninla
cLO4 Fenltianfimunyaslunuvesiagimnssmdnsing 4 1a

42) 620 211 ANYINSLaEIAINTIULIENE 3(3-0-6)
CLO1 esuewdnmavhlureseninduusngiuvesildnduasiaiidawdnls
CLO2 Fansnfinddaifa 1ndou uifh uazTanvuly
CLO3 83U18%aNN15¥89N1TMINTEN ANuFuRussEnIanil laseasne audd wazaussouzla

43) 620 221 laviguazlavienay 3(3-0-6)
CLO1 eBuemanMINUgIUMINIENIN wnugiaunaigmakaraudidnavedansuaslaenaula
CLO2 eFuiwANuduusTEnIlasiasganiakarUafedmansenurienuaudinenavedansla

DEYNADY
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CLO3 aSurenalnuaimsasundasaudmdalasiastawazidinavedlanshaslansNaunniunssuis

neanusaule

CLO4 sunenssuismsiiuanundslulansuaylavenauaiingng o 1o

44) 620 311 NFEUIUNTHAAGTIENG 3(3-0-6)
CLO1 eSugwmannisiaduiaUewula
CLO2 afuuazszyIngAulunsz NN TRV ENG uagdnuazlansveteunIA WsEndld

CLO3 afueuazszyasauusdlunszuIunsTusUesiindle

45) 620 312 Ingnsuazinalulag@uug 3(3-0-6)
CLO1 efuiuAmaNdfan1zve@uuANaTnLAUN 0IAUTENDUVDITUUALALAINFNTUSTEVINS
Tnniala
CLOZ osurensfauffsenfuiuaznisudsivedunsnesauaud audinisnisam naad
WAZNNNAVIITUUANDSARAUA VOINAUTLLUG WAL dIUNAUTDINBUNIALA
CLO3 a8UN8NIEUIUNITNANTLUUANDSARAUA bR

46) 620 383 N3UTEAYTHALAVEUNS 2(2-0-4)
CLO1 ofungdnSaduyananazavivasansisaulunsaununiswineimansussenduay

Aeanssuaanssuinlugnisiaunssuvansdnsseavainale
CLO2 efunevdninaaitunsIkunuaulseivgnlasuanuduasaanigliansdnsseavainale
CLO3 efustumaulunslasunisAuasesdslsshvgannsuningdunadygwazaals

CLOA aFUBLWINg wag/v3e Jymiieitesiunanaiulssiviuasansdnsannsaldnula
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NUEILIAR)

47) 620 421 mM3fanseuuazn1sdeaiu 2(2-0-4)
CLO1 efunevguiuazguuuuvssaudeuiBaniilnivestagls

CLO2 aSuieennumsyinliiaesnaznistesiunisnansaule

48) 620 422 LangINgnIanN1enIn 3(3-0-6)
CLO1 ®aSuiemnudunussemneenusenau tassasiaweslansla

CLO2 asuwUseiivanssuIumsTusluarautivesianlansla

CLO3 asunszuuNsTuIUlansuaslanenauwuuALfuLasduadle

49) 620 423 lavigInendauail 3(3-0-6)
CLO1 88U18N130qauswarNsUsEVBdansAiveslan naumanuazlanzuenngunante

CLO2 efuwAusiUewuieItulanginginnuseu lavgineransazate langinen nila

50) 620 451 walulagszaululasiazuilu 3(3-0-6)
CLO2 ofusndnmanguiuasmalulagnszuiunisuaniugiula

CLO3 efutgAuduiusTenIvauURrasiantasnszuIuNIsHanle

51) 620 452 TanTeauuIly 3(3-0-6)
CLO3 aurenanmsilasiuvasianseauuiula

L3 2 L3

CLO4 afunNIsduATIEikazNSgliendnyalvetianseauulule

CLO5 eiusauavlmszhaudRvesianseauunlule
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NUEILIAR)

PLO11 afungaudfAgyueensiseusnaendn

1)

2)

3)

4)

5)

6)

7)

611 211 NanNUBIAUIBINGINTNDAUDST 2(2-0-4)

CLO2 NUMIUITTUNTTUBALUNALIBINITNIA1WINGINTNOALUBS LA

611 271 WAIIUNALNY 3(3-0-6)

CLO3 NMUMMIUITIUNTTULATUNANNIYINITNATUNG I Unaunule

611 304 Faunarmansiadiaznseankuulnsal 3(3-0-6)
CLOT MUMITISIUNTINRALUNALIVINITNAUATBIUGNaIlG

611 315 WoRlasTIN ML o9y 3(3-0-6)

CLO3 NUMIUITIUNTTUBATUNAILITINITN A IUNBALBITINNA

611 316 TanpeunednsrAvwIluYsINedLesiUawiY 3(3-0-6)
CLO3 MUMIWITIUNTIURALUNAIIITIMINIUIanAeunadnseduwluveanediwesia

611 323 wadlastilwillaany 3(3-0-6)
CLO3 NUMIUITIUNITULAZUNAMUIVINTN e Une R oS L e

611 342 PEARREALATNURITENINNTNAIA 3(3-0-6)
CLOA NUMIUITTUNITULAZUNANNITINITNNAIUADAABEARAE NURITE NI N1ALA
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NUEILIAR)

8) 611 343 Yandmiumaluladndanuuazdsndon 3(3-0-6)

CLO3 NUMIUITTUNTTUBALUNAMUIVINITN I UmAt Ul ndsuasdswinaaule

9) 611 352 MassUfATe AR TR 3(3-0-6)

CLO3 NUMMUATIUNITULALUNAINIYINITNIA LN U Fsandaule

10) 611 353 LANUBINTLUIUNTIUATE 3(3-0-6)

CLOA NUMIUITIUNITTULALUNAINIYINITN WA ATVBINTZTUIUNSIU Al

11) 611 372 mlnanilugaamnssu 1 (sifosnin 240 Halug)

CLO6 NUMUATIUNITURALUNAILININITNIAUNMAdgmkazihauluniasgnsaenaule

12) 611 402 walulagUlnsiasy 3(3-0-6)

CLO3 NUMIUITIUNTTURAZUNAMLATINTNeunalulad Ulnsdeuls

13) 611 416 WaAndnedwedidady 3(3-0-6)

CLO3 NUYMUITIUNTTUBALUNAMLITINITN NI UND AL HANF LR

14) 611 425 walulagnsrugulasaivssdvunlunaznsussyndldlugnamnssullnsadivasnediues
3(3-0-6)

CLO2 MUMIWITIUNTINRALUNATIATINIIIUnAlUlagnsduasgikaznsugdianseauunlule
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NUEILIAR)

15) 611 471 N15ANYILINIURAAIMNTIY 1(0-3-0)
CLO2 MNUMITITIUNTIURATUNANLIVININIAULTEUgRamnssuullnsiniivaznodwes
wenwilelyannmaiseuineluiesseuld

16) 611 492 1A599113AUAUzENE S ULNANUlRSATl 1 1%(0-3-0)

o

3
CLO3 MUMMIUITIUNNTTULAZUNANNIYINIMeUlasiaiinag Jaanediues d1msun1seantuy
lAsenidela

17) 611 493 1A5991133gauAUzENa S ULNANUlaswed 2 2%(0-6-0)

CLO3 numuwissaunssukavunanuivnsnsutlasieiiuayiagnediues dwsuuiledym

TAseidela

wunewe * dndnwiyneudesamesdoulaslitumibsAnsaiudnmvivemangns

PLO12 Ussgnaldmnusiieuilaymindudeu uasveuleslymindudouninansenusediny iaswgia uazdwindeuantinsaiiuazias

NoAWDS lnumiansasesssulunisusenauIvdn

o

1) 611 161 msdansanudasasielugaamnssy 1(1-0-2)
CLO2 fmuannsnisUesiuananvsuesguifmniingitesivanainnssudanla

2) 611 221 woAwpsHUAWAGRL 3(3-0-6)
CLOA Anuumslumsiauwediuesilulinsredsuindon
CLO5 wiEnslimeAmestu q WauAuasiinansenudedaunndoutesiian
wazfielvgiseuldtdnmsludavemediue eIt 4
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NUEILIAR)

3)

4)

5)

611 222 \Aswgnanyuley 3(3-0-6)
CLO1 AnuuanemsimunngeguluviundenulanuazUseinale
CLO2 m35nsUseyndldiasugiavyuien

611 271 WASUNALNY 3(3-0-6)

CLOA Atz waguuwmslunisunladgminisldndsnuidnansznusedsiindoula

611 313 ansiiuusanaa@n 2(2-0-4)
CLO3 Uszandanusiiiafonldansiiuusimaradinliegraingauiveinuas Ussinvvaananadn

IngAilafanansenuiiiidenununisnanuazniseusneddannden wazaulasadelunisly
GREEHITR

611 315 WoAWOITINNLTD AU 3(3-0-6)
CLO4 ynfeagianistihmedmestinmanlglunsuitymves wedluesuaznsuialaaunsneins

Masiaeule

611 321 MYINTEHARALNTZUIUNTTUFUNOFWDT 3(3-0-6)
CLO4 ihwanadnnaunnlglug 57u99n1588NwUUNTIAINSSULNDaATELWAARN LA
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NUEILIAR)

(%

8) 611 322 UjURMInszuuNsTugUiasnageunediues 1(0-3-0)
CLO3 lHaTpsiloTusunadwes wasiAsosllovnaounuinsgula

CLO4 Wyutuiinnsinuluzuwuuaes logbook agnaiduszuy
CLO5 WeuunAnge wars1eauufUianig Faesuigtunaun1snnass kaziansananisnaaedle

9) 611 343 FapdwSumalulagnasnulazdundoy 3(3-0-6)
CLO4 uitgyyannsalfnulunisldianinansenudedawinaeuls

10) 611 352 MaaUiizedsndomdowiu 3(3-0-6)

CLO4 sndnpgensisaufisendanindeule

11) 611 353 ANVBINTLUIUNITIIIUGATEN 3(3-0-6)

CLO5 wiseuuaznszisinssuisenle

12) 611 402 walulagUlnsiaen 3(3-0-6)
CLOA wityannnsdnulunislindsnuiiinansenudoduindouls

13) 611 414 Hsiduusanediues 3(3-0-6)
CLO2 ponluunsduasziilintuloansdiuasla
CLO3 Amuatumeunsfigationdnuaivesilsiduusanediuo sy
CLO4 sngheganisthilanduusanedwmesivlduseloailususng o 19
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NUEILIAR)

18) 611 415 UssqAsU0RY 3(3-0-6)

CLO2 Amszunanuiietesiutymuasinelulagiagiuvenisussyiuvewas Janussgineile

15) 611 422 Ingnswasinaluladnisieasuiy 3(3-0-6)
CLO1 MUUATUABUNIINTENWALNITUTUUTINURILA
CLO2 fyustusnaun1seaauli wazasulewmaluladasluddvsunswasuiale

16) 611 423 wAlulagnsideuiuulaznid 3(3-0-6)
CLO1 fMvnuntunauniswssuiiuinvesiandmiunisweunila

17) 611 424 WaRUaSTINITWINE 2(2-0-4)

CLO2 wauesiiagamsldnediwesiunsinunluguuuusiig q 1a

18) 611 432 \ilAwarn15Ina 2(2-0-4)

CLO2 Ansizsiunanuiiieadesiulymnazmaluladduaznsindle

19) 611 433 walulagn1sdoudkaznIsnun 3(3-0-6)
CLO2 Amsngsiunanuiinglvesnunauinisadslndvesnalulagnisneandeay

LAZANTAUWLA
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NUEILIAR)

20) 611 434 walulaguedens 2(2-0-4)
CLOT aguanudnlaunanuiiieadesiuinuinisaislnivewnaluladendls

21) 611 451 nszvrumstatilugnaivnssutingiail 3(3-0-6)

ada 1w

CLO2 snfmpgamansenuvedgnannssutinsniinddedinuuazdawinaoula

22) 611 452 N159ONLUUKALNITINABILINUN 3(2-2-5)
CLO2 MNUALUININNITEBNLUURITNILUUATY o) TagidufinenseuIukanlagAunun1sHEs
nsdentdianuaznisusenauinldluniseanuuwinumle

23) 611 453 MSLRBNTAALAYNITEDNLUULTIIAINTTY 3(3-0-6)
CLO2 fmuagUiuunszuIunstuguivhliinnisanulasgusuaglassaiwemdndunnaainla

24) 611 454 nsgUIUNITHEN 3(3-0-6)
CLO2 MUAUALUININITIDNLUULALAUNTISNLNEIVDINULATDILENEANT bA

25) 611 462 NTIUNUNTEULAZAITAMU 3(3-0-6)
CLOT 7MNUAUMINUNIEGIAL wazn1saudInyanale
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NUEILIAR)

26) 611 491 &uuwn 1%(0-3-0)
CLO1 seauunanuluavigaamnssutlnsial watadn o9 wdule 01 & lave lwsdind

LATNORLUDST INFTTUYV AN

27) 611 492 1A59911IT8MUALULLNA S ULNANYIUIRSA 1 1%(0-3-0)

CLO4 snspgnlgviiinansesnunadiny Lasugna wazdwinaouls s2uMnsenindsasusss

Tunsylasenide

28) 611 493 TAs191A8AUAULENE TS UENANUIASWAE 2 2%(0-6-0)

CLO4 snspglgviifinansesnunadiny LAsugne azdawinaeuls 52uMnsenindsasysssy

Tun1sylesenide

29) 620 341 NFIANIINTLUIUNNTTIN 3(3-0-6)

CLO1 WauuuIAuAnNauImIsananngsula

30) 620 442 N15IAN1SAMNINIAETIN 3(3-0-6)
CLO1 fnumisnsaeuNulidenndesiuszuunSNaaLUUAIg o L9

wewn * dnfAnwynaudesamsdeulaglitumieinsuniudiuniinemdngns
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NUEILIAR)

31) 620 443 n1sUEULazAIUANnsHanadeld 3(3-0-6)

CLO1 MUUAIBNITINLHULAADAARDIAUTEUUNTNARLUUA 9

32) 620 444 nannsnsIlaelazUTuUTsEnuYsENOUNNT 3(3-0-6)

CLO1 fnuauwnnnsuitynnaenndssiunanisitadele

PLO13 Uszgndldanuinimiunisinnislunismvuadymanaimnssy Aamdney uwazasioundymmadmnssumanuiinsiaiivag Ja

nodwasle

) [y

1) 611 361 M3Uszgnaldanuiasiiunazadfdwivimnsnszuiuniseadl 3(3-0-6)
CLO1 Uszendlgvannisneadmieinssdlugnavinssy NelussAumingmu
(Shop floor) wagssun1sianis (aelanigmsussendnugaaivnssulneg) 1o

2) 611 372 minawlugaanunssa 1 (itfosnin 240 $la)

CLO7 Ussgndldanuiieuitamuagyiauluniasgvsaensule

3) 611 453 N1siEeNTARLATNITRBNWUULIIAINTTY 3(3-0-6)

CLO3 Uszandldanuinismuduyunisudndmiundndaminesnwuula

4) 611 462 NFINUHUNTRULALANTAWY 3(3-0-6)
CLO2 \donisnsasuilsngauivaniunisalaing q 1o
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5) 611 492 lassnuideauausindgmiuindnwdlasiaid 1 1%0-3-0)
CLO5 Uszendldmnuinmamunisianisluniseenuuuididemeunledymmaiamnssuiudinsiad

wazJanwedwasle

6) 611 493 lassnddemuauugidmivindnutlnsied 2 2%0-6-0)
CLO5 Usgndldmnuimamumsdnnislunisudledeymmaieanssusiutinsiad

wazaanedwasle

7) 620 341 N15IANITATTUIUNNTTIND 3(3-0-6)

CLO2 Usvendldiasasdialunisusmsiamsanaivnssy wuauisssuiviala

8) 620 382 NFPONUUUKALNITIATILANITNAGBINIIAINTIY  3(3-0-6)
CLO1 Uszgnalduwinnudniioaaniuunisnnasadeadnlunuimnssula
CLO2 Uszendldvanniseenwuunisnaasmisadammnssulugnainnssy Neluseauningu

(Shop floor) kagseaun13dnns (asmznisussendiuanavnssulne) Lo

9) 620 441 WANNIINTARUNENNNARAMNTIUIAYTI 3(3-0-6)
CLO1 Apyeinazidaniaieddio nals weatiundnninluningaanssula

CLO2 Apygrinisusulsandnnimlugaamnssuleaass

e * dnfnwynaudesamzdeulaglitumieinsuiudiuniinemdngns
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10) 620 442 MIIANIIAUNINLALTIN 3(3-0-6)
CLO2 AasenAnuilunseununskanegeiela
11) 620 443 MTINUNUAEAIUANMIKARATEINY 3(3-0-6)
CLO2 AAsgriAuslun1sMauaunNINanag1adela
12) 620 444 vann1smItaRuuarUTulseaaulsenaunis 3(3-0-6)
CLO2 Answvlamiiindulussansvsslssnuls
13) 620 445 M3UTUUTIRalssU 2(2-0-4)
cLo1 Tdauslunisimuaisnislunmsnnadalssnula
CLO2 UszgnaldunAnuazimadaeldlunmsuiulsadalssnula
PLO14 Apievitvausvaslyvimadmnssuninnutingaiivas Tannediuesia

1) 611 161 M3dansanuvasadelugnamnssy 1(1-0-2)
CLO3 Aimsziiwunnufnvesnulasnislunwimnssuian lWidusmsdanisanudasndels

2) 611 201 gauvwaranidmIUImNInszUIuNSed 1 3(3-0-6)
CLO3 Honngdese q veawesiulauniindluussandldanula
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3) 611 202 VENWAENISAUINNITIAINTIUNTEUIUNSAT 3(3-0-6)
CLO1 Uszandldvayavnaainieignia wagmaneslulauiindlunmslinszrinszuiunis
megaamnssualuasUlngadla
CLOZ JnsgidgmiBdimnssued ngldfugundnnseuaanaansduriug
AruALARTNNE wasndsnu madeundu msluadiu maidld

4) 611 204 FFNSNARAAIENTANSUIAINTNTEUIUNISAL 3(3-0-6)
CLO1 Uszensnannmsniedinmansldlunisunlymmiadmnssunssuiunsied
AN UNITANENLIE WENU TULLIUAY LAENTZUIUNITLAL LA

5) 611 205 gauunaansd msuIAININTsuIuNITAl 2 3(3-0-6)
CLO1 Fuunaunamainugaunfvayliifugaundle
CLO2 Wanngaaumsndssn uazaudAfiietoslsd
CLO3 Wisuisuaunamalaglduuudnaeamamesiulauniindle

6) 611 211 nanUesrurasinenIsnediues 2(2-0-4)
CLO3 duunaudAvemediuesaniaswaiduanalaglininusitessuredinemnedwesla

7) 611 212 msfigatienanualvasediues 1 2(2-0-4)
cLO2 mihwiinluanavemediwosiemadacg o 1¢
CLO3 MYATIaRUMIAILAY/ 130U N SaeNmadle
CLO4 wynuagiUsunauaesasiiunasig o lunedwesla
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NUEILIAR)

CLO5 MUANTTH harseiumNUAUILLUILvDInadLase

8) 611 213 UURnsImenn1swediues 1 1(0-3-0)
CLO4 iFanIsnsiigaionanual leswuvesnadiuesla

CLO5 Awnseriansiiuusislunadiwesle
CLO6 Angrinaduosniludelsunauasidanuniniieitedineinisnediuesia

CLO7 @512 NodLuaslngnARALAIIATIE U BIAY

9) 611 222 \AsugnavyuUlEY 3(3-0-6)
CLO3 Fwnsenladunisifsuwdasimiludinsugianyuiould

10) 611 223 SlusAavuznarafinaedsidenawasn1sussyndlddanaiag 2(2-0-4)
CLO1 fmumuuamedamsveznanain msaausinamsld mslde waznssledials
CLO2 Fuunuaznsinzivinvasuegnatafindienssuiunsdauenvesnedwesiivianzals
CLO3 Ansinsrurunisvasud manainsledanaznisinnsesdaludouls
CLO4 snghegansthwanadninsnslafalulduszlovillBanndsgannsalfineisig q 1o

11) 611 301 UsingnisalingleudmivienUlnsialiuas Tannodiues 1 3(3-0-6)
CLO1 Uszendmnuinunamansiavatingenans nsaewmliuuduvesvediva weoinsien

o819 NnIalAnwIla
CLO2 Uszendmu3nnun1sanewnusen 1nen1sdn n15nn kagnswissdnusou iWelnsiey

feg19annsaldnule
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12) 611 302 Usingmisaiéneleudmsviatinsiniiuaz annediues 2 3(3-0-6)
CLOT Uszgndemuimasumsmiominaans ilolnsgifogeannsdanwle
CLO2 Uszgndldmann1sn1sanenaIuion N1SEN8LNIIAENT WAENTINEMAINTEULALNINETS
wiaurula

13) 611 303 UJURANITIAINTIUNTEUIUNISAL 1(0-3-0)
cLO2 Hidosfiouazgunsaiffndnnsmieloulinsudy arwdou uazanaansld
CLO3 Uszgnemguiidossudnunisivavesadiva maemanudou videnisdemuna
waztunesuielugunsaluuinissing 4 la

14) 611 304 Yaunaransiaiiazniseankuuunsal 3(3-0-6)
CLO2 Uszandauiiunseantuulasesufinsal iensendiagaannsafinula
CLO3 unlalgmmidmnssuiuaaunamansiniiLagnann1sesnuy
w3eaUfnsaile
15) 611 305 YaNLaENITAIUINNINIAINTTUNTEUIUMTATTUGY 3(3-0-6)

'
a oa

CLO1 AAT1gikaz Ay nmI9iAmInNIsun Tz uIun1SAtiingaiunIsaNeLmaNg waseu Tutuuedy
uaznszUIUNISLALle

16) 611 311 nsiigdendnuyalveanediues 2 3(3-0-6)
CLO2 Wanldwatiafmngaslunsigatienanualvasmediwesnaulala

CLO3 Uszgndanuiitoudanuminevestoyaiilaninsesdodiasiesitugslunsiaa
enanuainedieasla
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