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2.5 wuun1ssutnAnenazidnsanisanuluszes 5 U

Y

& mye MUUUNANEILAaZUN1SANEN
U 2565 | U2566 | U2567 | U2568 | U 2569
JUUN 1 100 100 100 100 100
JuUN 2 - 100 100 100 100
JuUN 3 - - 100 100 100
JUUN 4 - - - 100 100
593 100 200 300 400 400
Snufinninavdnsanisane - - - 100 100
2.6 UUIZUIUAULLNY
2.6.1 wﬂszmmsw%’u (miw T UN)
. 5 Ysuuszuna
31YaTLRYNINYIU
2565 2566 2567 2568 2569
A1UNINSANY - - - - -
ALy 3,800,000 7,600,000 | 11,400,000 | 15,200,000 | 15,200,000
SusATULIINSSUNA 500,000 500,000 500,000 500,000 500,000
S9U5185U 4,300,000 | 8,100,000 | 11,900,000 | 15,700,000 | 15,700,000

newn  Aaanzdeunangng 19,000 Un/ineu/au
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2.6.2 SUUTTUIUI18318 (W28 : Un)
- Yauuszua
RAUIALIU
2565 2566 2567 2568 2569
n. suAtiunig
Aldaneyaang 2,729,500 2,811,390 | 2,895,740 | 2,982,620 | 3,072,100
Al 295,000 356,950 392,645 431,910 | 475,100
NUNSANE 20,000 20,000 20,000 20,000 20,000
ST 500,000 550,000 605,000 665,500 732,050
UAINY18Y
594 (n) 3,544,500 | 3,738,340 | 3,913,385 | 4,100,030 | 4,299,250
U. IWaINU
A1AgAn 100,000 100,000 100,000 100,000 100,000
Apgiusiilon TR 100,000 100,000 100,000 100,000 100,000
NANENT
ANAnoass - - - - -
Adeusia 170,000 170,000 170,000 170,000 170,000
394 (V) 370,000 370,000 | 370,000 370,000 | 370,000
594 (n)+(0) 3,914,500 | 4,108,340 | 4,283,385 | 4,470,030 | 4,669,250
UULNANY 100 200 300 400 400
AlIEsaRItnANY 39,145 20,542 14,278 11,175 11,673

e : Aldnegeansieausiol 39,145 um

2.7 STUUNISANE
WUUTULS U

1 4 a a ¢ & [
wuunmsbnaruEedeiunidunan

a § @
wuuelnadumesiia

wuunslnantudsuns nwazidsadudenan
a a a ¢ A ) .
wuumislnamediannsetndidudendn (E-learning)

2.8 nsigulaunulenn s187397 wazn1saIns g uSeUTINNNN NG
Julumudedsduuminende@auing 1sensaneseauuSuariudin w.e. 2560
(MAKNUIN N.) WaL/NSaNANTUALULUAINENAT




16 Uma.2

3. MaNgATHazaNsIRaau
3.1 angns
3.1.1 fwaundigin unaeandngns kideund 147 wihefn
3.1.2 laseadrmdngns

Tassairavangns (Uni)

wundvAnEaly duauliideendt 30  wuleha
J109AY U 24 wwhn
Auden uulitesnin 6 WA
NUINIVILANIY Fuauliideendt 111 wdlefa
nauAvfiug Ardn 11U 37 nudlene
ngxIvITIAY 11U 59 whein
nax3yLaen Jwaulidesndn 15 wiheds
NNV NADNLES uwaulideendt 6 wuleAn

Taseadrandngns (avfiafinun)

wunIvIAnENIlY uaulidesndt 30  wdlefn
J109AY U 24 WUIEAe
pLialhh uwuliidesnin 6  WUYAA
NUINIV AN uaulddeendt 111 wdleha
nauArfug Ar TN oRivel 37 nudlena
naxAv Ay R 68  vUIwNA
a3 Laen Julidesndt 6 wihwde
NUINIVADNLES uaulddeendt 6 wulehn

3.1.3 518291
3.1.3.1 sWdIY)

vanaivAneily
nEuIVININWEAIANLALIINEYLAIN
SU101 - SU109  AwUsAy
SU110 - SU199  Awiden
NAUATINTEN
SU201 - SU209  AwUsAy
SU210 - SU299 A
nguIvIANUTURAYRURDHIAN

[

SU301 - SU309  331U9AU

=

SU310 - SU399  J3aLaen

=
GIN

—
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ngudvaudugusznaunis
SU401 - SU409  AnUsAu
SU410 - SU499  Awiden
UV UANE
uualilues 6 ndnlaeutssenilugoingy nquazauman
avanuvidnusn Wuarsesmhsnuvdenguinfisuinveuivii q fed

511 AMAIVIAAAAIENT ALINGIAIENS

514 AMAYIENS AgInenmans

600 AEIMNITUAAn LAz AlUlaEana NS Ty

614 #MVIIMINTIUGAFNNT NIV IAINTIUGAFINNTUAL

N1390N13 AREIFINTIUAmansLazwaluladanavnssy
615 A1913YIAINTTULATEING NIAIYIAINTIUATONA
AEIMNITUAAnTLazAlUlaggna NIy

616 ANVIVIFINTIULAL NAIBIIAINTTULAIL
ANEIFINTSUAAnsLazmAluladgnavnssy
618 A19IBIAINTSUBLAN NSO DNARAL TEUUADURLADS

adyienssulii euglmnssumansuazmaluladanainngsy
620 avneImNssuiaguazunluwalulad 11A3YINeINIag

AINTTUTER AurIrnssumansiazinalulaganavngsy
631 aivimnssuliindeans aedvvimnssliin

AEIFINTSUAansLazmAluladgnavnssy
avanmdnvda Wuavuensiiaian fad

wudausn el seduulithAnudndmsteuls Ae

1 = syfunMsEnUSadin JuUR 1 2 was 3

2 = syfunsAnuUSundadin Tudi 2

3 = syfumMsAnUSantadin Tue 3

4 = syfumMsEn VS Tadin Juld 4

5 = sesumsAnUSyandadin T 4 wavseiududindne

=3

wudafides manedls  nguvesein A

0 = NNV IWMINeFans

1 = NALIVINUFIUNITIAINTTU ADIAFNANTIAINTTN AT
2uay 3= nawlwnimnssudidnvsednduazlni

4 = NGB IAINTIUADUNIADS

5 = nawlvadviauarlilasiusieaes

6 = ngmivdeasiarmsusyaiana

7 = ngivesesieianaznisAun

8 = NEudu q

9 = nawdnHneu aniafinw dunuiuaslaseu

LAUAINEANN UNYDS AIRUNVBITIEIN
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3.1.3.2 n1sAanUene
eAnmangul Minasseeniesdunetymilitesnin 15 Halusdenia
nsAnwIUNG TatAvIAy 1 widein
MeArmaUfiR Adnaflnudenaaesiitosndn 30 Falusdenianisfnw
Unf Tiillavindu 1 wihefe
nstinsuvienisiinaaauny Aldnainlidesndn 45 dalusenanisfinw
Unf Tuislavindu 1 ihefe
nsvlassnuniefanssunsdeudulamuiildsuneumnedldnanilasenuy
viseRanssuiy 1 lddesnin 45 Faluwienamsaneund Iriawihiu 1 miein
Tuwdagsednmmunnasilunisdnnamiheinan S1uaudilusussens )
TR (1) wazdalasiidnfnundesd@nuidemuesueninaniou () de 1 §Uavindmseg 3
FeinSAn el
Inumbhein = U+U+u
3
miLﬁuawmsﬂm‘Luﬂmmma 9 Usznaumea 4 mife
LYFIUINBYUBNINAY Husuumheinveseiyiiy
\uiiaes anu uaxd eglunaduuening
uihiaatuensuuhlusussenesedun g
La“UWJ‘VIﬂ’]:'JUE]ﬂ‘i]’m’JWUUIJNUQUW]@ﬁUWM
siduensanilusfinmuenianseduani

3.1.3.3 519991
punIvIRNE NIl (UnAnazaniarnei) nwiulidesnii 30 wiiein

F¥U9AY U 24 WUYAA
nauAyvinyrdInuLainesyIn
SU101 AadsAaulng 3(3-0-6)
(Silpakorn Arts)
SU102 Aaunsasnsassn 3(3-0-6)

(Creative Silpakorn)

NRUIVIN1YY

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

SU202* AMudsnguiionsdeasuiunea 3(2-2-5)

(English for International Communication)

nuewe * maneds 18391 SU201 nMwidangulugaddvia dnfnwniinanismaaeunwdanguisnid s B1 ulU wavs1edwn SU202
Mudanguiion1sdemsuiuned dndnundnansnadeuniudnguusnidn Haus B2 FulU vi3odina NMINARBUADINGUINEITU
nadeuATEBUTe U ALUsEnAve s Ing1ds Tasusnulifesamaifouiousedndnan dninwezldsunansdnendu s
(Satisfactory) wazl¢suntheinazaulng ldiunuaiwansSouais



SU203

SU301

SU401

SU402

SU110

SU111

SU112

SU113

Su11a

SU115

SU116

SU117

SU118

SU119

SU120

19

PINWENNSADAITOENNES19ETTA

(Creative Communication Skills)

NENIVIANNTURAYBURDHIAY
nalleshu3
(Active Citizen)

ngudvIAnudugusznaums
asnduffuszneunsiduindeuseuinnssy
(Innovation-Driven Entrepreneurship)
UTINNITULBZNITODAUUY

(Innovation and Design)

Ivuden  dwaulidesnd 6 wuawhin
naNAYMINYEAIRLLALIINEYLYIN
Uywdiun13aseasse

(Man and Creativity)

U

(Home)

AEY

(Happiness)

nsderanLuasIang

(Asking Questions and Methods)
waluladiasulan

(Disruptive Technology)
mmnﬁaqmmw

(Food for Health)
AalzaiyInduazswatelulsenalng

(Modern and Contemporary Art in Thailand)

AaUy U TmUsITUNaNISIAY

(Art and Visual Culture)
aotnenssuuasAavzlueldensiunonidecla
(Architecture and Art in South East Asia)
msa’m:ﬁsmﬂiﬁuLﬁamsﬁwmammw%m

(Literary Reading for Life Quality Improvement)

Tnefnen
(Thai Studies)

Uma.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)



SU121

SU122

SU123

SU124

SU125

SU126

SU127

SU128

SU129

SU130

SU131

SU132

SU133

SU134

SU135

SU136

SU137

SU138

20

Fnnslulsewelneuazenduu

(Buddhist Ways of Life in Thailand and ASEAN)
auBLdaUsrend

(Applied Meditation)

WPInludpuny sy

(Ways of Life in Multicultural Society)
winnsallantagiu

(Contemporary World Affairs)

UYWdAUNIAR

(Man and Thinking)
AauzuardotimatoUszyndiilonuvu

(Contemporary Applied Arts and Media for Community)
nszuauNseusszuvdnydnualluamssed 21
(Learning Processes of Symbolism in the 21 Century)
nsAnNAaUy

(Interpretation of Arts)
yinwgmsiinviuansaumaLazde

(Information and Media Literacy Skills)
NISHAUINTAA

(Thinking Development)

nsdanisansaumadosdu

(Introduction to Information Management)
Tanuagasemansluaiaissud 3

(Earth and Astronomy in the Third Millennium)
mMsdansdunndesluaiiden

(Household Environmental Management)
AuseUiTNIuReuiomes waluladansaumanaznsieans
(Computer, Information Technology and Communication Literacy)
Aauzn13A159T3n

(Art of Living)

wmeluladiedesdowdedldludinusesiiu

(Technology of Appliances in Daily Life)
wieluladnsdoansivuyud

(Communication Technology and Human)
TiAuaInUsganiu

(Electricity and Everyday Life)

Uma.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)

3(3-0-6)

3(3-0-6)

3(3-0-6)



SU139

SU140

SU141

su142

sSu143

su1a44

SuU145

SU146

su147

su148

SU149

SU150

SU151

SU152

SU153

su154

SU155

SU156

21

NSIRUIATIZHIN
(Leadership Development)
wAlulagnaunaLIY
(Renewable Energy Technology)
MMSUATYILUUAS19aTIA
(Creative Problem Solving)
AURTO T

(ASEAN Music)
FUNTEAINLANTTH
(Aesthetics of Listening)
aunsluTInuszaniu
(Meditation in Daily Life)
Fnnuuaz Tausssulne

(Thai Society and Culture)
1ASINTNIZTIAS

(Royal Initiative Projects)
AMLaIEEIRARYIA

(Digital Imaging and Sound)
waindenulneg

(Dynamics of Thai Society)
NIYULAFUAIN

(Health Care)
ANBUATIING

(Film Appreciation)
Anubaluesesssulanygalusn

(Understanding Ancient World Civilization)

nidayanlnedunisasieassd
(Thai Wisdom and Creativity)
auvSemaniidosi

(Basic Aesthetics)

nspaNLUULaLas19asIAluAaUsngTuBaN

(Design and Creation in Oriental Arts)

URINTUNNNURAUY

(Understanding Bangkok through Its Art)

Aaunssunudspuinusssulne
(Art in Thai Society and Culture)

Uma.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)

3(3-0-6)

3(3-0-6)

3(3-0-6)



SU157

SU158

SU210

SU211

SUz212

SU213

su214

SU215

SU216

SU217

SU310

SU311

SU312

SU313

SU314

SU315

22

Tausssuludinuszaniu
(Culture in Everyday Life)
mseenmdsneLiionnnwdin
(Exercise for the Quality of Life)

NFUIYINTEN
msldnwlveiionseasuaynsdudu

(Thai Usage for Communication and Retrieval)
anufidesiufefunvuazniwluondou
(Introduction to Language and Languages in ASEAN)
M mFuaaiionsdoansiuimusssy

(French for Cultural Communication)
nwilveiion1siaunTin

(Thai Language for Life Development)
AwIuiionndn

(Chinese for Careers)

dmuuarnsazauiiutiy

(Folktales and Folk Plays)
nseuMuSnguitenisinsal

(English Reading for Criticism)
MIUAUDIINES AT IAMIENBIBINGY

(Creative Pitching and Presentation in English)

NENIWIANMUTURAYaURDEH AN
N130UINEHALNITIANITUIANNITUUTITY
(Cultural Heritage Conservation and Management)
nuadsassisazuinnssulummssu 21
(Creation and Innovation in the 21 Century)
LNAIFATNLLAZLNAT

(Gender and Sexuality)

5ITUYIRINNY

(Nature Appreciation)

Snvun

(Bird Conservation)
msmﬁﬂﬁ?ﬁmﬁamsimwﬁLLazﬁaUﬂiiu

(Natural Environmental and Art Work Conservation)

Uma.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)

3(3-0-6)



SU316

SU317

SU318

SU319

SU320

SU321

SU322

SU323

SU324

SU325

su410

Su4a11

sua1z

su413

sudi1a

sua15

sudl1é

23

lanveegauvsy

(Microbial World)

a f @

BUNDILEAFVY

(White Internet)

AIINADN UANELATNAIIU

(Environment, Pollution and Energy)
Aneranswazmaluladiiian1siaiuagnegediu

(Science and Technology for Sustainable Development)

TanuwiAsuinnssu

(World of Innovations)
Fanuagnansznusodundon
(Materials and Environmental Impacts)
nspuadailans

(Pet Care)

INATITUE

(Public Mind)
wialulagazonlugnavinssy
(Clean Technology in Industries)
niiaAlan

(World Regions)

ngudvianudugusznaums
NSIANSLONANTUALIANUELIA)

(Records and Archives Management)
ASINZTIALAZNNIAEBANINGIAT

(Mushroom Farming and Business Extension)
wialulag wiatla uazgpavnssudalese

(E-Sport Technology, Techniques and Industry)
LRATTINAR AtuaimaluladTan

(Amazing Biotechnology Products)

Qe viesdugnszuIunTHaR

(Indigenous Knowledge toward Production Process)
mimmmLLazmsﬁuﬁugmﬁm%’ué’ﬂizﬂa‘umi
(Basic Marketing and Finance for Entrepreneurs)
SERRRENG

(Digital Business)

Uma.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)

3(3-0-6)

3(3-0-6)
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AU ANIE uulitdsenin 111 wuieis Usenaunie
(1) nguAvNuguIvIN (UnAnazaniafinen) 31wy 37 vihein Usenausie

511104  umaAaadmsulIAmIng 1 3(3-0-6)
(Calculus for Engineers 1)

514101 lAndvild 1 3(3-0-6)
(General Physics 1)

614 201 WEULUUIAINTIN 3(2-3-4)
(Engineering Drawing)

615112  nam@nsIAINTsY 3(3-0-6)
(Engineering Mechanics)

616 101 BIRANUIUATNANNTAMTUNTLUIUNTRAAIMNTTY 3(3-0-6)
(Knowledge and Principle for Industrial Processes)

618 110  nslUshnIuAUNADTENIUIAINT 3(2-3-4)
(Computer Programming for Engineers)

618 112 maamansiennssulviii 1 3(3-0-6)
(Electrical Engineering Mathematics 1)

618 214  pdamansimngulvii 2 3(3-0-6)
(Electrical Engineering Mathematics II)

618216  nwdingquiiionsieansdmsuimng 2(2-0-4)
(English for Engineering Communication)

618 311  adadnsuIAIngsulni 3(3-0-6)
(Statistics for Electrical Engineering)

618313  msUssgnfneuImesduNAlla 1(0-3-0)

(Technical Computer Applications)

618 317 mn%ummé’qﬂqm%ﬂwmﬁmﬁmé’uﬁm%ﬁmm 2(2-0-4)
(Basic Technical English Writing for Engineering)

618418  nwdinguiiensviaudniuimng 2(2-0-4)
(English for Engineering Work Life)

620 101 JaRIAINTIY 3(3-0-6)

(Engineering Materials)

(2) nguRvdeAu (Un@) Fwau 59 miheiin Usznausig

600 201 ANNAnasasIatulanvounalulaguaziFnssy 1 1(0-3-0)
(Creativity in World of Technology and Engineering )

600 202 ANNAnasvassalulanveunalulaguagiFingsu 2 1(0-3-0)
(Creativity in \’{Vortd of Technology and Engineering II)

618 120  Aenssulviinugiu 3(3-0-6)

(Fundamental of Electrical Engineering)



618 222

618 223

618 224

618 225

618 228

618 240

618 241

618 242

618 250

618 326

618 327

618 344

618 352

618 354

618 360

618 361

618 362

618 370

618 371

25

MMTIATIZAT I

(Electric Circuit Analysis)
Uﬁﬁ’ﬁmﬂﬂﬁwLLazSLéﬂmaﬁﬂﬁﬁugm

(Basic Electrical and Electronic Laboratory)
aUnsaluarn1seanwuuasdidnnsetind
(Electronic Devices and Circuit Design)

RN FImnsudiannseingd

(Electronic Engineering Laboratory)
MTIATIETRTBlanMseding

(Electronics Circuit Analysis)
lassasadeyauazdanaiiiy

(Data Structures and Algorithms)
N1590NLUUKALNTIUSUN TN IWTRYad MTUIAINS
(Database Design and Programming for Engineers)
antnenIsulazoInUsznouTEUUABNNILADS
(Computer System Architecture and Organization)
NITAINALALNITODNLUUNITADIN

(Digital Circuits and Logic Design)
nsUsEENATTULLaYdY I

(Applications of System and Signal)
Wandvosianlniuazgunsaididnnseing
(Physics of Electronic Materials and Devices)
%ﬂaﬂﬁmzwﬂﬁﬁ'ﬁmiﬁaqﬁu

(Introduction to Operating System Engineering)
lulasroulnsaaesuazdumedidnuisassndadodu
(Microcontroller and Basic Internet of Things)
ITUUADUTILI DS UAZALDINARIFT

(Computer and Embedded Systems)
awuwayAAuLlWENlWTh

(Electromagnetic Fields and Waves)
wdnmssruudeans

(Principles of Communication Systems)
NMIUTEINAF YIRS

(Digital Signal Processing)
i3asflotnuarnsTanaluii

(Instrumentation and Electrical Measurement)
FEUUAIUANLT ALY

(Linear Control Systems)

Uma.2

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(2-3-4)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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618 390 ASENIU 1* (lalffoanin 240 4lu)
(Training)
618 495 TAssdrmnssudannsaiinduasssuunaunLmes 1 1(0-3-0)

(Electronics and Computer System Engineering Project 1)
618 496 1AT9913AINTSUBENNTIUNAWAL TEUUPBURNADS 2 2(0-6-0)

(Electronics and Computer System Engineering Project II)

(3) nguivUeAu (evfafnen) 1w 68 mihein Usznause

600 201 AMNARasNaTIAtulanvealuladlazimingsy 1 1(0-3-0)
(Creativity in World of Technology and Engineering )

600202 A uARassasIAlulanveunaluladuazimingsy 2 1(0-3-0)
(Creativity in World of Technology and Engineering Il)

618120  Amnssulwihitugiu 3(3-0-6)
(Fundamental of Electrical Engineering)

618222  mFaATIZISaTh 3(3-0-6)
(Electric Circuit Analysis) )

618 223 UfURn sl wazdianvselindiiugu 1(0-3-0)
(Basic Electrical and Electronic Laboratory)

618 224 gUnIaluazNTRENRUUNITBANSOTNd 3(3-0-6)
(Electronic Devices and Circuit Design)

618 225  U{URNTIfmNssudanvseiingd 1(0-3-0)
(Electronic Engineering Laboratory)

618228  MTIATIEINGRTBENNTEInG 3(3-0-6)
(Electronics Circuit Analysis)

618240  laseasnelayauardanai 3(2-3-4)
(Data Structures and Algorithms)

618 241 N15RONLUUKAN1SIUSUN T WTRYad T UIAINS 3(3-0-6)
(Database Design and Programming for Engineers)

618 242 anUnUnITULAZOIAUTZNIUITUUABUNILADS 3(3-0-6)
(Computer System Architecture and Organization)

618 250 1IIAVVALALNITODNLUUNITADAN 3(2-3-4)
(Digital Circuits and Logic Design)

618 326 miﬂizqﬂﬁiwmmzﬁaﬁgm 1(0-3-0)
(Applications of System and Signal)

618 327  WandvesTanlniuazaunsaldidnvseind 3(3-0-6)

(Physics of Electronic Materials and Devices)

newe ¥ waneds siedvnseulagliduniiein



618 344

618 352

618 354

618 360

618 361

618 362

618 370

618 371

618 390

618 391

618 493

618 494

618 415

618 421

618 430

618 432

618 433
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imﬂiimzwﬂﬁﬁamiﬁaaﬁu

(Introduction to Operating System Engineering)
lulasreulnsaiaesuazdumediinuiasnaadosiu
(Microcontroller and Basic Internet of Things)
FTUUABUNILADILAZANDINARIEAD

(Computer and Embedded Systems)
awuwayAAuLlWENTWTh

(Electromagnetic Fields and Waves)
wdnMsszULAeans

(Principles of Communication Systems)
NsUsTAAd Y INAIYIA

(Digital Signal Processing)
i3asflotnuarnisianaluii

(Instrumentation and Electrical Measurement)
FEUUAIUANLT Y

(Linear Control Systems)

N1SENeIU

(Training)

LWIENANAIAN

(Preparation for Cooperative Education)
AnAafnN©Y

(Cooperative Education)

Uma.2

3(3-0-6)
3(2-3-4)
3(2-3-4)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
1* (lsitfowndn 240 Falug)
1(0-3-0)

ollsitioenin 640 F2la)

1AT99IAINTSUBLANNTOTNALAL TEUUABURMADSANSUaUAANEN 2(0-6-0)

(Electronics and Computer System Engineering Project for Cooperative Education)

(@) nguivuden (Un@) Sulidesndt 15 miefe uay )
nguAvLaen (aunafinen) unulitesndt 6 wiledn lnedenansgivsieluil

NTIATIERTIFBaVRA HYANATLdUUsTENA
(Numerical Analysis and Applied Linear Algebra)
Tuazanulaondy

(Electricity and Safety)
FTUUNATIUVUIAAYUIN

(Very Large Scale Integrated Systems)
Biannsolindriag

(Power Electronics)

UftRnsBlannsetindringa

(Power Electronics Laboratory)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

wnewms * nneds sednnseulagliduniiein



618 437

618 438

618 439

618 445

618 446

618 448

618 449

618 455

618 456

618 464

618 466

618 472

618 473

618 476

618 477

618 480

618 481

618 483

618 484

618 485
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w3esdnsladh

(Electrical Machines)
IPINTIUNITADIAIN
(Ilumination Engineering)
mstuipdeudaeliii

(Electric Drive)
N3DNLUUTTUUBNINGENIUIMINT

(Object-Oriented System Design for Engineers)

JEUUABUNILABSLUATUEAAINNTTY
(Industrial Computer Systems)
AMINTTUIONALIFE 957

(Embedded Software Engineering)
ns3igULUUlowy

(Introduction to Pattern Recognition)
N1990NLUULAZAIINTZUUATYIA

(Digital System Design and Implementation)

gunsalmIvAunsIneiilusunsula
(Programmable Logic Controller: PLC)
dyanuduuaznszuIuMsalauaain

(Random Signals and Stochastic Processes)

A5USEUANANINAIV AL UDIAU

(Introduction to Digital Image Processing)

FYUUAIUALLUUAING

(Digital Control Systems)
Wuwesuaznsuaniwes

(Sensors and Transducers)
nnadauLuuliviane
(Non-destructive Testing)
M3ANIUNNTVDINIATUALADINR
(Implementation of Digital Controller)
AMINTTULAEN

(Audio Engineering)
ovaaRndmnssuloadu
(Introduction to Engineering Acoustics)
N1SAIVANLALITUNIY

(Noise Control)
maugusgnaunsiuaiuuinnssy
(Innovation and Entrepreneurships)
N159ANISIATINITIAINT A

(Engineering Project Management)

Uma.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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



618 486

618 487

618 489

618 497

618 498

618 499

618 529

618 534

618 535

618 536

618 547

618 568

618 574

618 575

618 582

631 328

631 451

631 452

631 453
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Wulonnaiunes

(Fiber Optic)

Tyayusshvgdmsuians

(Artificial Intelligence for Engineers)
MseankuUIukeNNAnduLasgutayadmSUeIAns
(Web Applications and Databases Design for Organization)
WitoiiAy

(Special Topic)
Sosnnmezyndmnssudidnnseinduarroufiumes 1
(Selected Topics in Electronics and Computer Engineering 1)
Sosanmezyndmnssudidnnseinduarroufinmes 2
(Selected Topics in Electronics and Computer Engineering i)
gunIaINIImas

(Optical Devices)

szuuBlannsetindnisiu

(Avionic Electronic Systems)
fugnuedosiofanisuwmd

(Fundamentals of Biomedical Instrumentation)
Q‘UﬂizﬁuagmsaaﬂLLuuaaasSLﬁﬂwﬁaﬁﬂé%uqa
(Advanced Electronic Devices and Circuit Design)
NNFDONLUUEITALITADNNUADS

(Computer Hardware Design)
NMSUSZUIBNANINNINITUING

(Medical Image Processing)

AAINTIUYULUA

(Robotics Engineering)

IAssnsUsEaiisnLay seuuied

(Artificial Neural Network and Fuzzy Systems)
FrasaumaIouiigu

(Comparative Bioinformatics)
miﬁl@miﬁﬁayjaLL@%Lﬂ%@ﬂWUﬂ@Mﬂ’JLM@%

(Data Communication and Computer Networks)
Suwmedidausassnds

(Intermet of Things)
MaawewnaladuuugUnsalindeud

(Mobile Application Development)
syuumNlaenseluiues

(Cyber Security Systems)

Uma.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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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LEAQLHUNITANE
3.1.4.1 WHUNISANEI (UNG)

U 1 nAnsAneN 1

Uma.2

v a q A JIUIURULAR
WA 95197390
U-Y-1)
SU101 AaUz@aung 3(3-0-6)
SU201 Mwdanguluganava 3(2-2-5)
SU301 wallosiug 3(3-0-6)
SUxxx Fdonlunuanin@neiialy 6
511 104 wAaRRdEUIUIAINT 1 3(3-0-6)
514101 | WEndvhly 1 3(3-0-6)
FAUUIU 21
I 1 mensinendi 2
v o a A FIUIURULAR
WA Y95187391
U-Y-u
SU102 Aaunsasneasse 3(3-0-6)
SU202 m‘mé"ﬂm:]wl,ﬁamiﬁamimmsma 3(2-2-5)
SU203 Tinwen1saea st aseasse 3(3-0-6)
su401 ﬂ’nmﬁu;}’ﬂizﬂaumiﬁﬁﬁ’um?iaué’wui’mﬂiim 3(3-0-6)
618 110 NMSIUSUNTUADUNUADTEINSUIAINT 3(2-3-4)
618 112 ARAERsSIAINTINlNAn 1 3(3-0-6)
618120 | Aenssulihitugu 3(3-0-6)
FAUIIUIU 21
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U 2 aamsinundl 1
o - 4 - IUIUNUILAN
IRV F951873%1
U-Y-1)
SuU402 UIPNITULAZNITODNUUY 3(3-0-6)
600 201 | AnuAnas1sassalulanveunaluladiazdmnssy 1 1(0-3-0)
618 214 | malnm@nsiAInssululdh 2 3(3-0-6)
618 222 | MIATIEHI9Rs NI 3(3-0-6)
618 223 Uﬁﬁ’ﬁmﬂﬂﬁwLLasﬁLﬁﬂmaﬁﬂﬁﬁugm 1(0-3-0)
618 224 | gUnsaliazn1seanuuunNasBiannselind 3(3-0-6)
618 225 | UfuRnsimnssudianseiing 1(0-3-0)
618 240 | laseainstayauardanaii 3(2-3-4)
618 250 | 1993AANALAZNITODNUUUIATADAN 3(2-3-4)
FAUTIUIU 21
U 2 anamsdnundl 2
eIV Fosre3vn FUURUWARN
U-Yy-u
600 202 | AnuAnassassalulanveanaluladuaziningsy 2 1(0-3-0)
614 201 LWWHULUUIAINTI 3(2-3-4)
615112 | nar1@nsiAmINgsy 3(3-0-6)
616 101 | @sRANUIUAEMENINTEMTUNTEUIUNTT 3(3-0-6)
QMEINNTTY
618216 | Mwidingquiiionsieansdmuiamng 2(2-0-4)
618 228 | MTIATI¥IeRsBEaNNTelng 3(3-0-6)
618 241 | MIvDNLULLAENTIUILATUFINTBLAE WS UIAINT 3(3-0-6)
618 242 anUnunIsunaz0InUsEnausTUUABNAILADS 3(3-0-6)
32UUIU 21
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I 3 mensnendi 1
SHEIYN Fosedun FUIUAUWAR
(u-v-u)
618 313 | MmsUszgndrouiiunasidunain 1(0-3-0)
618 327 | Wandvesanlniwazaunsaldidnvseind 3(3-0-6)
618 344 %’Jﬂismzwﬂﬁﬁamiﬁaﬁu 3(3-0-6)
618352 | lulasmeulvsaaasuazdumesidnuisassnas 3(2-3-4)
Josiu
618360 | aumwazaauwdmaning 3(3-0-6)
618 370 | wdesilotauaznsiamaluii 3(3-0-6)
620 101 | Jan3fnssy 3(3-0-6)
FAUIUIU 19
7 3 aanasAnend 2
SHEIYN Fosein FUIURUWAR
(u-v-u)
618 311 | adfdmsuiainssuluin 3(3-0-6)
618 317 | Madsunmwdinquianaialesiudmiviang 2(2-0-4)
618 326 | N1sUsELNATTULLALAYIN 1(0-3-0)
618 354 | SzuUABNNILADILAYANDINARIE 3(2-3-4)
618 361 waNMISTUUADENS 3(3-0-6)
618 362 | MIUszaad10AIvIA 3(3-0-6)
618 371 | SYUUAIUANLTALEY 3(3-0-6)
FAUIIUIU 18
i 3 MansAnegaiou
WY Fas1e3v FUIUAUWAR
(u-U-u)
618390 | n1sElngu 1*(ldtlaunan
240 F31319)
SAUIUIY -

Y

* dnAnwiynaudesamzilaulaglidumhefnsndudiunivemdngns
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U 4 nAnsAneN 1

Uma.2

WAV Fose3 FUIURUWAN
(u-v-u)
618 495 1AseImnssudiannselinduazssuunauiames 1 1(0-3-0)
W UAON I URLINIVUANE 9
NaONET 3
FAUIIUIU 13
7 4 aranasAnend 2
SHEAYN Fosredun FUURUWARN
(u-U-u)
618 418 mMwanguiton1svieudmiviang 2(2-0-4)
618 496 1A59UIMINSsUdENNIelinduarsruunumes 2 2(0-6-0)
udenluminivianiy 6
I NaONET 3
FAUIIUIU 13
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3.1.4.2 wHUN1SANE (AnNaAnEI)
T 1 anansdnundl 1
v a 4 - FIUIURULAR
eIV ¥V
U-Y-1)

SU101 AaUz@aung 3(3-0-6)
SU201 Mg ulugadiva 3(2-2-5)
SU301 wallosAug 3(3-0-6)
SUxxx Sndentumnadydneiiily 6
511104 | upaRaadmIvdang 1 3(3-0-6)
514101 | #@ndvly 1 3(3-0-6)

FAUTIUIU 21

I 1 mensinendi 2
eIV Fosre3wn MLTIIEND
(v-Y-1)

SU102 faunsasneasse 3(3-0-6)
SU202 m‘mé"ﬂﬂz:]wl,ﬁamiﬁamimmsma 3(2-2-5)
SU203 e D e AR L AR 3(3-0-6)
suU401 mwmﬂuﬁﬂsznaumsﬁ%’uLﬂﬁaué’uauimﬂism 3(3-0-6)
618 110 MslUsUNSUADNNANBSAINSUIAINT 3(2-3-4)
618 112 | pdlaAnansarnssuluin 1 3(3-0-6)
618 120 | Aennssuluihitugu 3(3-0-6)

FAUUIU 21
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U 2 aamsinundl 1
. - d o JIUIURULAR
WAV ¥V
U-Y-1)
SuU402 UIPNITULAZNITODNUUY 3(3-0-6)
600 201 | AnuAnasvassAlulanvesnaluladiazimingsy 1 1(0-3-0)
618 214 | malnmansiAInssuludh 2 3(3-0-6)
618 222 | mMeIATIER9as NI 3(3-0-6)
618 223 | UjtAnsliiuagdidnnsedndiiugu 1(0-3-0)
618 224 | gUnsaliazn1seaniuuNasBiannselind 3(3-0-6)
618 225 | UfuRnsimnssudiannseiing 1(0-3-0)
618 240 | lassainslayauaydanainy 3(2-3-4)
618 250 | 1993AANALAZNITODNUUUIATADIN 3(2-3-4)
FAUTIUIU 21
U 2 anamsdnudl 2
WAV Fos1e3w I1UIURULAN
U-Yy-u
600 202 | AnuAnassassalulanveanaluladuaginingsy 2 1(0-3-0)
614 201 | WWEULUUIANTTY 3(2-3-4)
615112 | naFansifngsy 3(3-0-6)
616 101 | BIAANUIHAENANNTAMTUNTLUIUNS 3(3-0-6)
PNEAIMNTTY
618216 | Mwidingquiiionsieansdmuiamng 2(2-0-4)
618 228 | mIlAsIzIsaTdlannseind 3(3-0-6)
618 241 | MIvBNLULLAENTIUILATUFINTBYAd M UIAINT 3(3-0-6)
618 242 | aoUnenssunaresrusenauSTUUABLRILADS 3(3-0-6)
FAUIIUIU 21
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I 3 mensnendi 1
WY Fose3v FUIUAUWAR
(u-v-u)
618 313 | NsUszEndnRuImEsTuNALlA 1(0-3-0)
618 327 | Wandvesdagliiuazeunsaldidnvselingd 3(3-0-6)
618 344 %’Jﬂismzwﬂﬁﬁamiﬁaqé{u 3(3-0-6)
618 352 | lulasmeulvsaaesuazduvesidnusassnas 3(2-3-0)
oy
618 360 aunuazAauLiwan i 3(3-0-6)
618 370 | indesilatauaznsiamaluii 3(3-0-6)
620 101 | Jan3fnssy 3(3-0-6)
FAUIIUIU 19
I 3 mensnendi 2
SHEIYN Fosedn FUIUAUWAR
(u-U-u)
618 311 | anpdusuimnssuluii 3(3-0-6)
618317 | madeunmwdingudsvadalosiudmiviang 2(2-0-4)
618 326 ﬂﬁﬂizqﬂﬁiwmmzﬁﬁgapm 1(0-3-0)
618 354 | SyuUABNRIMBSLAYALDINAERY 3(2-3-4)
618 361 waNMISTUUADENS 3(3-0-6)
618 362 | NMIUTEIIAFYY AN 3(3-0-6)
618 371 | SYUUAIUANLTALEY 3(3-0-6)
618 391 | W3uANNAANGN 1(0-3-0)
FAUIIUIU 19
i 3 MansAnegaiou
WAV Fas1e3v FUIUAUWAR
(u-U-u)
618 390 NSHAIY 1*(ldtlaunan
240 F31319)
U -
* finfnwmnaudesameadoulasliiumheinnuiuduvisemngns
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UM 4 aansAneN 1

Uma.2

SHEIYN Fa51873%7 FTUIUNU2BAAN
(u-U-u)
618 493 arnaFne o(laitlmenin 640 2l
SAUIIUIU 9
U0 4 aansAneN 2

SREIY IB51873U" ATUIUNUILAA
(u-U-u)

618 418 AYIBINGWHNBNITTUENTUIAING 2(2-0-4)

618 494 1AT9913AINTSUDENNTOTNANAE TEUY 2(0-6-0)

ADLNILFBSANSUANNAANEN
A nannlunuImIB e NI
B RIGORIGE]

SAUIUIU
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3.1.5 AN95UIYSIEIYN
BUINIVIANWINLY

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

AU TlUANAILATAILINTsTTHYIR MuadsaTIANsAaUs FaudAad
AaUgn1suand AaUrnanssu AUMS IUBBNLUY waran1Unenssy ﬁu’waﬂimwawmﬂimm
uayeadenlosmsguniemany

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.

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

N1FYININITAITFEUS HIUN1TTANITITEUNTAULUULATINITAIEAINTTUATI9ETIA
miﬂ’mmﬁﬂmmilﬂuﬁﬁﬂLLazmﬁLﬂuﬁmmﬁﬁ Winwen1sAndededns WinweN1slsguILarn1g
M91UBE19EI9EIA ANUSURAYRUARYNTULATHIALvainAny n1sUgnilaenanualuay
SausssuvesmInerdeauinslisutingne Tassnsadsasslulsaufiaulanieldnng
9;]L.LasummmiéﬁﬁﬂmLﬁ@IﬁLﬁmﬂ15%’U§w‘%amim§8mmm

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.

UYwINUN15a319853A 3(3-0-6)
(Man and Creativity)
‘35’@1‘1,41mi%ﬂm{wmﬂaLL@%‘U‘V]‘U’WWJaamywﬂumm%’waiiﬁﬁgﬁﬂﬁL‘ﬂummiﬁmLLag
JUsTIN G?fﬂl,ﬁuiﬂﬂgmﬁummmLﬁaﬂaﬂﬁﬂﬂmqwsﬂuéﬁumﬂ y faudernlunaaiounds
Uagdu Jadeiidoronsaineassd nsvuiunsadiassd dnunzuaHaNARTeINITASETIA
pasnIuNANITENURaNyweAluudazgaads sl lnen1siinsevdoyaluliviad
U IRmans wagNYUNoIvRImanseng o fiAedes
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.
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U 3(3-0-6)
(Home)

LUIAA SNEAENINATYENY NSHDY diANlaIRusITUYRIA1I1U st
waluladuazniseanuuutiu weaniniudiu truluvsunvesnisveadios Tan1Ated
AMuurd aulstu mswsna wagmsiiEuenduyf

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.

AUEY 3(3-0-6)
(Happiness)

AUNLIY INYIMIENT kaTININYIIIAINEY N15IANTIAINAY Tdeasege nagns
Lﬁﬂﬂﬂu?ﬂﬁ’wmiﬁ@U’m N1599NANAINTY 81915 WaZNISHNER

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

mindfulness practice.

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

ﬂﬂiéfﬂﬁ’lmmgmwwm 9 AUANAATLATAIVUIIY AsReRInLioad e uaI 9
arad Bnsdadony masasaulagysanmaeansuasiad

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.

waluladiuaeulan 3(3-0-6)
(Disruptive Technology)

AMTINTEUINNSHaTIve s TanTsumAlulal auddyresnaluladituniou
asayamuaznIsiulanATegna Inereaniveya Uy useivg seuulssananangy
e Bumefidauisasands gsnawaluladsunistulaglasaietylnssueoulat was
weluladdu 9 Mieados

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.
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EJ’]‘VI’liLﬁEJEﬁJﬂ’IW 3(3-0-6)
(Food for Health)

m’mﬁﬁug’mﬁmﬁummﬁaﬂmia’m’l'isuaﬁ"mma 99AUTENBUDINIS FUANBULVDS
omsfuguan ewnsiililddadiuiulse guidensfulsemuomstuguain daym
LaruIn1g 15AAnlATUINIg mﬂmi“duLﬁauﬁuaﬂmsauaummmaSUiiﬁgﬁwﬁ ANUUABANY
ATUDIMNTUAENNTANATEIRUILAA

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.

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

onn sUuuY wazaumedoulmivesiadzadslniuazsinaieludszmalng
n1sdsunlasannfalzlneUssind svinasindauzadelndaoinzTunn nasuwas
wuIAMNARTUNITAS19ETIATRIAaTUAUA ARy

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.

Ravziuimusssuniensiiu 3(3-0-6)
(Art and Visual Culture)

wamammﬁwuﬁssmmqmuﬁuiué’mﬁaﬂz N1399NLUY tazdan1Unenssuainlady
Y9UsTeY N13les daAn LAsEga Inermansuasmalulagludulan

Visual cultural products in art, design and architecture influenced by
philosophical, political, social, economic, scientific and technological factors of a global

society.

dganUnenssunazRadslua@ensiuaanidesla 3(3-0-6)
(Architecture and Art in South East Asia)
msrsduguiiduiudtfugimaniuazszuuiina WaunmmsseiRmans afna
Bo raun Sausssy andnenssufiudy sauinisnisaatnenssy AaUzuazusnnnig
aodnenssuiiiendes warandnenssusnadeiduendnvaiveseaons usondedld
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.
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m’sd’m’mmniiuLﬁamiﬁmmqmmw%ﬂ 3(3-0-6)
(Literary Reading for Life Quality Improvement)

TBNTOUALTINTAUNITIUNTIN UTBANTDNITIUNTIY anTdAnlulTsainssy A
Y897750n55% Usglevivanssaunssulunsiaunnuninagda

Methods of reading and analyzing literary works; literary genres; themes in

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

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

SnvauzddyvosdinunasTnusssulnelud1uuseRmans aauinarainunde
Uszinal aue3 wfal wasInusssunIswanieg

AR nuuenaniui

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

Fieldwork required.

Jnnnshulszwdlneuazandeu 3(3-0-6)
(Buddhist Ways of Life in Thailand and ASEAN)
mmé’ﬁugmiumiﬁﬂLﬁu%%ﬁlﬁ'mlﬁmﬁ’uwwﬁmﬁuﬂuﬂizmﬂm WAZ DT
L'%'uéiy’ﬂum'mil,ﬁmaumzﬁ"nqumﬁwmaﬁ%
Fundamental knowledge of Buddhist ways of life, from birth to death, in Thailand
and the ASEAN countries.

A5 8Uszand 3(3-0-6)
(Applied Meditation)

ﬂﬁﬁauif‘mqwﬁ LLazﬂﬁiﬂﬂam%Uwqﬂﬁ NAUAINTTUAILATUAITWAUIAULDS
AUANSITN TTUTITU UALAUANATINATIA

fins@nuuenaanui

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

Field trips required.
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agaa

TINTUdIPUNAIUUTITY 3(3-0-6)
(Ways of Life in Multicultural Society)
AU NSTUTUTAIUSTTUUTL NN UAINTTUMLNB LD I

Sa IS
9 B1TNLALNIT
AITINVBINAUAUAN 9 NogTruiuludiaunyinusssy iieaudilagad

3
‘?iﬂﬂuLLﬁ% TULaYN1T
983U

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.

winn1sallandagiu 3(3-0-6)
(Contemporary World Affairs)
N153LATIERIINFIUAUUTEIRMENT N15109 LATEEAY deAu warUsINYNITINIS
sysurAvennansalddyludegiu Weulsavmnsaimandutunansenusiodanulan
Analysis of historical, political, and socio-economic root and natural phenomena

of significant contemporary world affairs and their effects on the global community.

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

ANdAgYeIn1shn AnuAawuullumgNa N15AMTININY N1SANTILATIZALAL
FUATITH NITAALUVINGIANERT NISAALTNTEUU N1TAMTLTUAYL NSAALUUAS19ATIA
NISAALTAUINNTTU

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

thinking; innovative thinking.

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

MsAnuLTishege WauIns warnsyuIuNsH y %aﬂ?iailzLLazﬁaﬁamaﬁaﬂizqﬂﬁ
falanazunn uazmefusen flfifenisiauiguey dmsududuuuuundioulunns
ahassAnasuLaziAdosloumamau3ldmesuLos

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.
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nszurunsiFeulsuudydnuallurnissui 21 3(3-0-6)
(Learning Processes of Symbolism in the 21°* Century)

flsn nszurunsious uagnsininy sruvdndnvaififianuuansiadu lusaz
Fausssu anudlassuudydnuaiiusngluanissedl 21 ihudetiuadionng 1 QREISTATH
paendialuanunsaifiasuly

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.

n1sAAuRaUs 3(3-0-6)
(Interpretation of Arts)

ANUUIY ANNAR TDNIT NTTUIUAIT NITAAUNINAAUY mmmwﬁ'ﬂﬂumm
wANAIINIIaIUssIL Mydiesiziusziiulagmsmads drilnneasesssy ausuRaveu
FOAULDILATEIAL

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

social and personal responsibility.

inwEnsEviviuasaumALazde 3(3-0-6)
(Information and Media Literacy Skills)

AndnueIsiansaumea Ussiamvasdeansaumea iadesiletiedu uaznisfnidon
urdsansaumaLiisn1sa I suLarT1BateyasULUUANg 9 FieTzsinszuIunsHan
arsauna @3 mlunissudnans wazeuduiusvesansaumaiuusziiuniani siles
1ATEENA deruuasInusTIuvesdInNlInTuLAL

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.
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NITNAIUINITAN 3(3-0-6)
(Thinking Development)

AUNUIEY AUFIAYVDINITAA N1TAAANUNITNNUVDIANDI NITAN TINYLNI1IAN
VinwemsAnfiddalummssy 7 21 wunansiaunsfnfiedaudinuasdan

fiRnssuuenannuil

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.

mMssanisansaumaledy 3(3-0-6)
(Introduction to Information Management)
LLmﬁﬂﬁugmLﬁmﬁ’umﬁﬂmimsamm N135UTINTRLa MIIAMSEUTRYR N13
TATIEkazNsLaLaTaYa N1sFuATimideya N19TIENULAENITULELD NTAANY
Basic concepts of information management; data collection, preparation, analysis

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

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

U51nn15ain1esssugiavulan usseanidlan n1snensainiegaieningl n1s
Lﬂ§SULLUaQaﬂWWQﬁaWmmmzmamzm‘u ﬂiﬂﬂgmiajmqmiﬁmam% ANTAUNANTITAUNIIAITT
ANENS SEUVETEERaEANIgNy n13Ussendlludinusedniu Usingnisaluazivgnisally
avanssuil 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.

mssan1sieandanluniaiFou 3(3-0-6)
(Household Environmental Management)
nslduassssumiieniseudndndsnuluadiiou aeusntin nseudndiily
Aelutnu nsseurgenawuuldldnd sy N3ARLeNyanes Nsudnyaces N1IANTTYA
logsunstuluasisou
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.
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AMNTEUINIAuRBLiames waluladansaumenaznisdesns 3(3-0-6)
(Computer, Information Technology and Communication Literacy)
unumuazauddgvesnefinnes nalulaarsaumauaznisdearslutiagiy
wulthiluowian mnudiiugiu nsussandesnsadaassd mssnw Anuduas ngvanguay
Pusssuiiisitos
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.

AaUzn13A59%30 3(3-0-6)
(Art of Living)

N133n5 08U NSHAILIUAGNNINKAZUNTEMEIAY UNUIMLAZAUSURAYB U
AsaUATILAYEIAL NMSARITBIATIZI MsReansuaznIuandoan nMsaduaugulyiiudin
wssduaalatunisassanudnsaluon®n a3esssulunmsvinuuaznsmsedin

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.

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

AnunsuarITanisveanalulad szuv naln wifl uazgunsalugiuves
wsasdlowdedldluTinusediu

Meaning and the evolution of technology; mechanical system, working function

and basic equipment of everyday appliances.

wmaluladnisieansiuuywd 3(3-0-6)
(Communication Technology and Human)
WannnsveaelulaBnisdeans walulad msdearsluiiagiuuazuunlilusuinn
Sumefilnwiasmnasuaznahluldnilu@inuszdriu seaneunazaudasnds
Evolution of communication technology; current and future trends of
communication technology; the Internet of Things and its uses in everyday life;-threats

and security.



SU138
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AU TInUszaniu 3(3-0-6)
(Electricity and Everyday Life)

nsudendselihanurdandsenu waseniing au dstu wasulasTsund nsds
J1guazdmunenduliin nrsdwiualn nsidenldaunsallniln n1susediumany
Yaoadvvesszuului nnsusgudaludrludruinends s1arsdrdneunazlsssiu
gRavnssy Mandnuaznslindanuliihedadsdu

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.

N1IWAILIN1EELN 3(3-0-6)
(Leadership Development)

nguianuseanIsveyyduasa1izfin Wnwednlulunisfufis nmsWaunnae
A1 AaLAnA19ve TMUsTSUAMTURY n1sasheny Msaiawseysle uyweduius ns
wndgyn n1sdndula n1suinisAudands nsdeansuay NSAIUAN LATAITINNIT
AULATEN

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.

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

ANUVNEVDINA I UNALNY N5AsunS s unawulundanuaudounay L
WEULEETing WEuaY WEut NEINAINTIIA NTEANYITE WA NS 19
NAUNUNITEBALTLAZ NITIAN TSN IUNALNY

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.
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nsuwAUsynIkuuad1eassh 3(3-0-6)
(Creative Problem Solving)

Ty Yadeuazanwgveslyn nisidladayn suwuuvesdym fumeu n1sudly
Jaym Fupewdd nsaaiienisdmduls msuiledgymiedunewis NSANTIINOALAY
wnfn muBeiieuazmnuduiudiu undsiinnvesteya nisidlafiuveadeya ndngu
ToiiaaTennuiingranazaunindede

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.

AUNID YU 3(3-0-6)
(ASEAN Music)

aunsluuszaauendou Useiamaniuasiamunnisaunsluiuifausssundnaes
oudu nquiaung 1d0snuns 2anues asddny Aallusuniedou Anuduiusvesauns
AuAaUimusssuwuueng 9 anmdagiuresnuniondeu

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.

FUNTEAINLKINITHS 3(3-0-6)
(Aesthetics of Listening)
a ¢ s = 59 va =
n1silanasagnIsiiAsIgiesAlsenauauns n1sussendldAalenisilaienis
WAUINITTHUITN A UAUATUAZNITIANTUAUAT
Listening and analyzing elements of music; applying the art of listening for the

development of music learning and music criticism.

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

n3viansluInUszdniu udnuesn1svinaus A9n1svinansuuusg o Uszlevilves
auslutinUszdniu N9Fsulazn1991191U aN15AUNITINNITAINLAT R ANAIAYTEI
AsssulunsnausuasnslEtinysedniu

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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depuuaziausssulne 3(3-0-6)
(Thai Society and Culture)

é’ﬂwmzﬁugmmaﬂmqa%qmamegﬁa] dpunaznisdiaavasdinulneg lneiia1sanain
WamnnsvesdruuazTausssl nsruIumMIUasuwlataznisususivesdenylne saus
felwaztigpneing o Ailereiadimenssenshudnstiogtu wiausss waliay fimnems
Wasuaduswirsvasdanilne

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.

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

USvayn AUvINg LavanudAnuesransnses 1wt AnudusnveslassnsnsEsaIs
wszuwE szUsTumsvnaiinaenatier Tessmainendufiu 1h U1 et uasennu vdnUSaan
yoasugAanaifios nuilual uwamsmsuszgndliifiensiaunnues yuvu danu uay
USBNFYR

finsAnuwenanmd

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 sall,
forest, occupation and engineering; principles of the sufficiency economy philosophy; New
Theory; application suidelines for the development of self, communities, society, and the
nation.

Field trips required.

AMNLasLHEIRING 3(3-0-6)
(Digital Imaging and Sound)

Tassasns vdnnadowiy sUuuuAne 9 vesmmuasidesiiogluzuasiia Tnsans
Auazidsifinsnaunauiuegaunaindunuifinue

Structure, basic principles and various forms of digital imaging and sound;

synthesizing images and sounds with proper harmony to create valuable works.
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wadnasaulne 3(3-0-6)
(Dynamics of Thai Society)

fanskarnmsasuutasesdnulng pindsduusziamans usaniausssy
nidyan wazAfyludiuniw 25500550 Aaly mawiaude nsdleanisunases
wisugRuardsaL avamansguRua 4 idkadednulng

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.

NIQUAGVNIN 3(3-0-6)
(Health Care)

wuvnamsguanuiesdniulsauazannmadutheidesiu ndnnsldoniiugiu wandas
W3NS SunTefiAnannisiden uaglnwainenania

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.

MNBUATIINY 3(3-0-6)
(Film Appreciation)

peAUTENOUNUT UMWY 1 vosnwsunsiidaassisluiulassadie avslum
Usziam uavalednisiiaue Wiewanneauiuazmnudlaren meunslugiuggvy

Basic elements of selected films: structure, history, genre, and styles of

presentation; development of audiences’ knowledge and understanding of the films.

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

AVININEURITIeNsesssy UseiRuaranuduinveensesssulusaiiddy Ay
ifloulazAMULANAYBILAaY T 5T TS slBvENarednuLyusluilag iy

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.
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piidyalneiunisadneassd 3(3-0-6)
(Thai Wisdom and Creativity)

AR Anag Qivieddaussse AunsassassATniamsysegnddauUasly
Hapulnedaurofinaufedagi

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

modification in Thai society from prehistorical period to present.

quvdsAnanfilosdu 3(3-0-6)
(Basic Aesthetics)

YOULUALATANLMINVOIUYIBMANS NufTiinsenmL UseiunAnuasvinus
mauaunuvesywdluuiasyeali weluiugiunnudauazanudilaludiuay
o SuanulslenidonsimunsadouwasinsunalunsUssduguaaunuiily
Auaunseenansuazluiinusydniu

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.

NM3RRNIUULATa519aTIAlURAUZAZ TUREN 3(3-0-6)
(Design and Creation in Oriental Arts)

nsTUIUNSLATUS UNYRINsadsassluAaUznzunon luthanauariuiisng 9 NS
HANNAUUDILUIAALAZTENTS é’udalﬁﬁmmiﬁwmﬁmgﬂLLUULLazé’ﬂwmzLawmﬁaLﬂmLm
NINIaNaTIA LagUszendldiumansdu o

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.

NAINFUNNEUAAUE 3(3-0-6)
(Understanding Bangkok through Its Art)
muﬁaﬂﬂﬁﬂuﬂqqmwﬁ’uﬁmmmimmLﬁaaélu’miaﬁmuﬂizﬁqﬂwﬁu
The art of Bangkok and the development of the city since the past until the

present days.

Aaunssunudsauiausssulng 3(3-0-6)

(Art in Thai Society and Culture)
muﬁaﬂﬂiiuﬁuﬁwmmimaqé’mmLLazi’muﬁiiulméﬁLwiaamuﬂizﬁ"afjm;ﬁu
Art and the development of Thai society and culture from the past to the present

days.
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IusssuludInuseaniu 3(3-0-6)
(Culture in Everyday Life)

AUNUIEY ANEIAY ANWULLAZLUIAANITTAUTITY SITIAUNANNATE NS
SausssuluinUsysriwhunansnsdsunlasesdsnusuad

Cultural meanings, relevance, characteristics and concepts, including cultural

diversity in everyday life in relation to the transformations of contemporary societies.

nseenindanietiannn wdin 3(3-0-6)
(Exercise for the Quality of Life)

mmilﬁaﬂé’u ANUVINNY USELAN LaggUhuuve9n150enAinaenig Nann1sagng el
N1399NANAINY ANUNUIBLALANFAYVRIAMNAINTIA  AUFIAYTDINITEDNMSINTY
fugnmTin Msdenguuuunseenidsnieiiiomunnunndia

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.

amedenguluganIa 3(2-2-5)

(English in the Digital Era)

Joule : dnAnuriidnanisnaaeunividinguusnidn deudsedu BL Tuld wiedunans
NAFDUNTISINgUIINAaTUNAdEUNTWBUTTIBUWY RaussEiu B SulU Anu
Usznmiavesuminends tasuniseniulidesamedeussusigdvn SU201

nsWmunwznsila nMIua M1581u uaznsilsuntvidinguiiienisdeanslu

FAnUszdriu mslinudinquiueiediolumsSeuimonuedugaiia

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

communication; using English as a tool for self-directed learning in the digital era.
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mmé’anqmﬁamiﬁlamsmmma 3(2-2-5)
(English for International Communication)
Fwdaduneu : SU201 nwdangulugafivia
Joule : dnAneriidnanisnaaounividinguusnidn sewdseiu B2 Tuld wiednanis
maaummé’aﬂqwmﬂamﬁ’uwmaaummﬁuﬁLﬁsmwhé]y’uwiizﬁu B2 4uly
AuUsENIAYRIuIneNde asuniseniulidesameleuseuseivn SU202
NIHAUITNYENIYI199NY Y muﬂmwﬂummimmé’aﬂqw NslEn1wdanguniy
Tguszasd msldnwsinguluaissiledearsluriunuiuivifas Tausssun1widu
nanvany
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.

Winwen1siaansegneadeasse 3(3-0-6)
(Creative Communication Skills)

Mﬁﬂﬂ?ﬁgaﬁﬂi ﬂ’]ﬁﬁj@ﬁﬂiﬁ’m’mucﬂ’]UWLLﬁ%@’JQ‘UﬂWH"I ﬁﬂ@%ﬂ?ié@ﬁ’ﬁ@é?ﬂﬁ%"lﬂﬁiiﬁt
LLaSﬁ‘Uﬁz?{‘W%ﬂWWIHLL’J@’N‘ﬁ'MaWﬂ‘MaWEJ maﬁama%mi’wuaaw ﬂﬂié@ﬁ?iﬁ?ﬂé@gﬂﬂﬂ
gaulatl NM33vinTiuRIvEa

Principles of communication; verbal and non-verbal communication; creative and
effective communication skills in various fields; cross-cultural communication; social

media communication; digital literacy.

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

vinwgmsldnlveiiienisdeans uasteyadmiunsfnunduaii Basdudutoya
Nndoosulatiazgudoyauszaning o BmsUsadumiidefioveunastoya

Thai language skills for communication; study resources; online information and

database search techniques; evaluating the credibility of data sources.
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anudifasfuiisatunvuazaelusndeu 3(3-0-6)
(Introduction to Language and Languages in ASEAN)

dnwapiluvesniw msdlianiw amnuuanAesEnis vy ediuaudnd
AMwfuiidnes Taseadiawesniw nsldaiwimuusundiay n1sasuuuaiuesnis
Arwdiiudssvianisiuden Tausssy uargaumsnl sautamsuniwn madounim
MIAOUNT WazENEETlUT8IN Y Way TS TINTeIUTENARNg 5 Tupndeu

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; general

characteristics of ASEAN languages and cultures.

M aAaiRansaoa SR s Y 3(3-0-6)
(French for Cultural Communication)
VinwensaeansnurSuradostuiuAayausssu nstlndunisld@nt dunuues
lassaisusglonfimnyaunazgnied
Basic French communication skills on art and culture; practice of using proper

and correct vocabulary and sentence structures.

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

nsseuINMwIvg Mgl serians nsiledulaning nMsiauenuAn NTRIL
vinwgnsmsstinegadaiuludsnusisteyatinians

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

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

Ao Tn 3(3-0-6)
(Chinese for Careers)
ndnnadeuiidnesiulussduiiugiu nrsfinnsils maye n1seu uazn1ideou
PndniTiReadasiuendin AnwsnesIusgnatios 300 lassasauazsuusElendig q
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.
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Jynunazmsaziauiutu 3(3-0-6)
(Folktales and Folk Plays)

Uszn §nwasiayds msinunimuiludiu msazidunasnisuansiiut Ui fmne
anmSndianey uazanudeviesiu Ansgieuduiusssrinanuuaznisasiauiudany
LaZIUTTT

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.

MIguMENSIngesienIsIasal 3(3-0-6)
(English Reading for Criticism)

MINAUWINYENTEULALAANY MIBAUTIURIPIUINEWALANA1YBIIUNTLTAAR
171’;@‘1‘71'LLGI'QLid]unTméJﬂﬂQULLazﬁlﬁ%JUﬂWSLLUaLﬁﬂﬂﬂwﬂéjﬁﬂﬂ‘t} warmsisaileu

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.

AMSUNLEUBIYES19ETIAR8AENBING 3(3-0-6)
(Creative Pitching and Presentation in English)

MIRAUINTYANBIEINuFENITUIUNSARIAT IR EN T LALeLTsaT19aT5A
MNweNTNALasnAlANTULALBHILITUNTYILALDITUATY TINBENITUNAUDHAIIUAY
adanquidvaivassdluiigusu msinldnmudinguiueiesdedeasuaymstiausly
USUNMMIVITNOUMAINUAE

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.

waslasiud 3(3-0-6)
(Active Citizen)
anudunaiiies Mmsdiviviunsasunlasvesdsasilneg dsasilan wazdeaveoulal
ANUFURAYRUADEIAN N13ABATUNTNATA NTHEIUTINAUINYY LarTnansnTa
Citizenship; awareness of changes in Thai society, slobal society and online

society; social responsibility; anti-corruption; community engagement; public spirit.
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N150Y3NYLALNITIANITUIANNISIAIUTITH 3(3-0-6)
(Cultural Heritage Conservation and Management)

ANINY WnAnuazngEfeIiumMIeying uarnsdanisiausssy mnuvainuae
NITAUSITN LIANNITRIUSTINdUseslanazdusaslila usanvnisaardnenss
andmenssuiuiuuargury unaslusaeiasiuiiuseSimans AfisSusiuagvodad uun
Mansdamisusanmaimussaluiunsiwats msvieafiortausssuuagnisdeninuvang

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.

Nuadeassuazuianssuluanissed 21 3(3-0-6)
(Creation and Innovation in the 21°* Century)

UsedR iun nszuaunis NaﬁmqwéLLazLLmIﬁmawma%’waiiﬁLLazui'mﬂiiﬂuﬁmaiw
fl 21 msaedunuaiasdifaruiuinteusedsa dlugndunadios fus

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.

INARNTWLAZLNATD 3(3-0-6)
(Gender and Sexuality)

WIAAERANA andan I aneE USurnanisidies day wayTamusssuiideny Useneu
afauazivununumvesnudududs anududae uasmanaden wuiAnFosdnsly
$1MekazavINNTedeulmnadinuiierdonsesdns wazaounisalmeanin ey
U

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.

53TUYIRIING 3(3-0-6)
(Nature Appreciation)

AUNAINNANENINTININ ﬂﬂuﬁ’lﬁfy,LLﬁ%UWU’IWUEN%QfI%?m AMATLAZAININYD
555U Msasedndilnluniseusnduarauiuiinveusediny

Biodiversity; importance and roles of living organisms; value and beauty of nature;

establishing consciousness of conservation and social responsibility.



SuU314
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Sndun 3(3-0-6)
(Bird Conservation)

nsqun M3duunyia fuiiegends ngAnssunisies msmemnsuaznsauRLg
NOANTIUNNTATISTT MTenen n15ousny

Birdwatching; classification; habitats; singing behavior; foraging and reproduction;

nesting behavior; migration and conservation.

nseyinvaandeussmuviAuazAaUnssy 3(3-0-6)
(Natural Environmental and Art Work Conservation)
ArwiugTuduAuandouLamneInsssaavA damdudaunnden nansEnuTes
foanaun1anienm 1l LazdanmsdeRaUnssy UInsvesszuUdnALazn1TYiBaLien
\Batliae ué’ﬂmiﬁugﬂﬂumiau%’mﬁﬂLLmﬁaumaﬁiimmﬁLLazﬁa‘Uﬂiiu NsUsEENAAILS
fingmansluniseusndannndoussand Aaunssu uazusanlan
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.

Tanvasgaumsd 3(3-0-6)
(Microbial World)
UselovuuaranudAyroauysdneianiIseImis gaaImnIsunIsnenILasnIThIme
souyudludinUszdriu msldaduvidlneisdsmnuvasndvvesiuilanuardsnndes
Benefits and importance of food, industrial, agricultural and medical
microorganisms in human daily life; responsible use of microorganisms for consumer

and environmental safety.



SU317

SU318

SU319
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duwmasiindn 3(3-0-6)
(White Internet)

U3N19674 9 duwaseviedumesidauaznisvingsnssudidnvsednd  fuanaunuy
19 9 nmsldnudumesidauaznisldnuesedisdiny nstestudeanau Ussiuaiy
Wudiusvesuinsdumesiia HANIENUINTYANAY ﬂg‘wmaLﬁaaﬁULwﬂIuIaﬁaﬁiauL%ﬂ
uagnsdeans femsuazhinsuftideldnuedorns wesilofianunsnldnuieiiusedy
ANUUABANE

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.

AawIndou uaRELaTHEIY 3(3-0-6)
(Environment, Pollution and Energy)

syuuling wafiunan safiunneenia uafienneiu YA DY NHNULATNANTENURD
mwg:ﬁmmmaﬂaﬂ

Ecosystem; water pollution; air pollution; soil pollution; solid waste; energy and

its impact on global climate.

neneansuazinaluladiionswauiegnedsdy 3(3-0-6)
(Science and Technology for Sustainable Development)

Inereaniwazimaluladdonisiaunussimeegsadaassauazdadulududeny
\ATugha MsAnw assuguLazAundey nMaBeudinemansuazmaluladainuias
Souiluguru nsdeansdoaisnsauzuaznsaiisdeyseianeing q ilouananansnueq
Inenmaniuazinaluladfdseyuy

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

SU321

SU322

SU323
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Tanuiauinngsy 3(3-0-6)
(World of Innovations)

UFveyn wafn wazn1saseassAuinnssudie q ludagduuazeuian n1simwn N3
Uszendlduazn139nnns unuimkasnansgnuanmsiauvaluladuasuinnssudedin
WFTugNIaYaIAY

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.

"j'aoqLLazwaniszﬁiaﬁ'amﬂﬁau 3(3-0-6)
(Materials and Environmental Impacts)

nsutsUsziantanialy andRnugiuvestan Jaglundnsasidnuludindsed
N133nN15vENTan nsihTannauinldlvndaigissing

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

life products; material waste management; material recycling methods.

n1sguadndiie 3(3-0-6)
(Pet Care)

Bowhluifefunsguadeifenduieudmivgindnd nisquadiivssansninuas
Hurdvesdnifnefisuinseudedniuazdsay Tsaflinandniidesfiadegeu uazmsdosiu
Tsm unun1sveneiuddniifes nsdufusznounsvsiasUsenougsiaiiiend osiudnd
I

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.

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

anudunnierfuinaisisug AnunuiereIdnaisisus AudRyveentsil
INAFITY BIAUTENOUVBINTUINASITULVDIYAAR JULUUVDITNAITITOUE LUIARLAL
nuiffetesiuinasisuy dadefineliAnnsiiinansnsuy wraudnvaziiietesty
Inansisae Msideulasanisientuinansisae

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.
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SU324  walulagazanlugnannssy 3(3-0-6)

SU325

SU401

SU402

(Clean Technology in Industries)

NaNTENUVBIgAAIMNTINTTdoNan1ty Nanziilnadodinunazduindon
ﬂszmumiazmmiuqmammimm‘vm ANAIVNITUNYAT qmamnsméwauazv\laﬂﬁam
Qmammsm%ﬂﬁﬂﬁ qmm%ﬂiiumﬁﬂ WALRRAMNTTUNAERN miaamw‘uqmammwﬁ
Snvaaindos

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.

a¥aalan 3(3-0-6)
(World Regions)
LUIAATIMIEATNIARINLLINI

[N
a aa 1

A9iei ﬁﬂWWVINﬁuVW]NNﬂ@]@ﬁﬁ]ﬂﬁ:ﬁ%’]\iLﬂiiﬁ@ﬁﬂ
denuuazinusssuvesUszrnsluniazgiininvedlan AseninAULANAIAINTAIENIS
nunAIMLaEIRUsITUURLlan

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.

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

v = o

vinwgAdndulunnduiuszneunms arunsentindeinuemsngrane ssRanIsuIms
§anns AnuAnaiaasId Mslinsedt wezmsiufduiusseninsyanaiifdosiunsdads
wagaiugsnalu

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

venture.

u’i’mniimazn'ﬁaamwu 3(3-0-6)
(Innovation and Design)
LUIAA Mﬁﬂﬂ']‘ﬁﬁ%’]\‘mﬁmﬂﬁ'iiJB\hUﬂﬁmJ’Juﬂ'ﬁaﬂL%QE]E]HLLUUGY]JJ%UG]E]H N13NA2U
Aty nMsszanaufaiiu msseudiunmeaesfiRuazmennseg1saineassa
Concepts and principles of innovation creation through the design thinking
process; understanding challenges; brainstorming; learning through practice and
creative publicization.



SuU410
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N15AANTTLANEITUAZAAVNYLNG 3(3-0-6)
(Records and Archives Management)

g1y AruvIIguazAUdIAyvetanalsaeUseansainn1sineu grudeya
595UINALIA uagANYLTelevetatdng sruy UINIFIU waziasesdelunisdnfiuienans
onaduszuu wnda nguf vdnmsdaden nsdam uardsediuauatonansiiiedaiiv
01751UNPIANUILNG NTEUIUNTITIANIT WWELNTLATEUSNHENAITIANNIBLUALUFIUE
waslaya §ruANNIkaEnangIud AU iRmans

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.

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

weluladnisunzdia mamgdindunsveadisndeding mswawindaded 8nms
LLazaW’liLﬁ%@qumwmﬂLﬁm NANN15VBING 3L UHULAZUINTTIUNITNYAS Msviendieanay
NSHANDINNS

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 watla wazanannssudaUasn 3(3-0-6)
(E-Sport Technology, Techniques and Industry)

HonuuarUssinnvesdatasn nisuarussrusznaunadlufanssumng q wagusyloa
fumsinw anmeesiuluivnssuimitdfy dadsudedesulatlussuuvansgiau ()
nuBILUULLRIYARATINE (lovilled) tnsemuazuumsUTRTIduRseusy weluladnis
doasludavedn walulaBnsdieneniny nagnsvesiiuuaznsudmssgiugania sULUY
nslau Msdeansuaznismieduseninsgiau sinvefiddnludalosn gravinssuinuuas
davesn uilkuunegsng Meldvesdiduiasyinevonny NMIRnukazuYsdun Nstlfnw
MnMIutstuiiitaula

Definition and types of e-sport; gamification and educational benefits; 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.

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

aunuekazUseTinnuduniveunaluladfinm  adnsudinaluladdinini
ihaulalugnavinssuems wesin ndseu vesldluaadou n1sineas nsdidminge
uaznsunmd nsruaideyanazinauondnfaurinnmaluladtinmitaula mmeassns
wAnnanfaanmelladtinmdosdu

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

Su41é
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nﬁ{]mmﬂﬁaqﬁudnszmumiwam 3(3-0-6)
(Indigenous Knowledge toward Productlon Process)

ﬂ?iﬁ/ﬁﬂ’]ﬁ]’]alluﬂl\li’]’l ﬂiuU'Juﬂﬂiwa@uﬂ(ﬂﬂaVIi’]B ﬂ"liﬁ/illﬂGUTJﬁll']ﬂ ﬂiuU'Ju mwmlu
Q@ﬁ’?‘iﬂﬂiﬁll ﬂ’]iNﬁGMﬂJ‘U’]ﬂIﬂ NTLUIUNITNEAU ﬂ’]i‘VIE‘]N'W N3LUIU mswamawa NITAIYEN
ASTUIUNIHARNTEATY WUlNg ASEUIUMIHARTUL NSRARTILUUANRL NSvUIUNIIHER
U1IENTDITUIAN NTTUIUNITOULIA

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.

msmmﬂLLazmiﬁuﬁ’ugmﬁ'm%'uéjﬂiznaumi 3(3-0-6)
(Basic Marketing and Finance for Entrepreneurs)
AMUEIAYTBINITRAIAKAEN1TRUEMSULUSENUNSTElMal LnAna unIsRale
ﬂﬁlﬂ@]a"lﬂ ATIURUAITAAIA LUIAMUAAATUAITEUE NITINRUNINITIREY A1SNINT]
N9ATSEU ATTEANYY ﬂ??ﬂﬁ?ﬁ@%@ﬂﬂ’]iU%Wﬁﬂ’J’mL?iﬁlx‘ﬁ/ﬂﬂﬂ’]iﬁu
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.

g3nanana 3(3-0-6)
(Digital Business)

wé’ﬂmilﬁaﬂﬁu%aﬂqiﬂﬁuﬁLﬁﬂmaﬁﬂé ganssuludenundnia g iULLU‘Uﬂ’]S‘VﬁﬁSﬂiS@JV}
UaondauazUszauninudniavussuuniedis n139113509951I19039AN1T 119115309
FEVTNBIANITUALANAT NMITYINTINITLNTNBIANIIAUNIATY TLUUUTMITIANITAUGINTTY
RA3va nImainRavia dedsruoaulall

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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NUINIVNINE
511 104 umapdEdmIuIAINT 1 3(3-0-6)
(Calculus for Engineers |)
adauazanudeides msmeyiuduaznsUszyndlumaiminssumans Argada
vosilandu sunuudaliimun nguedatinig diuuazeynsuetiud aunsufds eunsume
LADLAZIUNTUHUARABSY
Limits and continuity. Differentiation and applications of derivative in
engineering. Extreme of functions. Indeterminate forms. L’ Hospital’s rule. Infinite
sequences and series. Power series. Taylor and Maclaurin series.

514 101  #Wandvialu 1 3(3-0-6)
(General Physics 1)
nafmansvesaynIaLayingnie aulhvesaans namansvasvadiva ngufaatves
ufia wedlulawifind nsdunazadu e
Mechanics of particles and rigid bodies. Properties of matter. Fluid mechanics.

Kinetic theory of gases. Thermodynamics. Vibrations and waves. Sound.

600 201  AdNANES19E55A lUlanvaunaluladuazddanssy 1 1(0-3-0)
(Creativity in World of Technology and Engineering I)
Snanwalvesinmaluladuaziminsfiaunisfneiannunidne dedalang
AsdiAnwazRanssudmsunsnessnuAnameluladuazimnssulaeldiadeilons
ﬁﬂﬁugm
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.

600 202  ANANES19E55A lulanvaamaluladuasidingsy 2 1(0-3-0)
(Creativity in World of Technology and Engineering II)
nidAnwILazAanIsudimsunisundguimiaunaluladuaziainssulayly
A5¥UIUNISTITEUL Tnwensvieulueuandmsutnmaluladuasiansfidninuina
#519855A
Case studies and activities for problem solving in technology and engineering

using systematic processes. Future work skills for creative technologists and engineers.
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RIgULUUIAINTTY 3(2-3-4)
(Engineering Drawing)

NSIABUAITNET N1T219AINBR5IENTINAN N1TTRUUMBLBIUET NSITBUAIN
paslensviln Ma@sunINiAneISEa NSWYULUUATNAR NSUBULUUNINGIY N15LT8U
fanBawnilen nadouukund madsunvussazdeauardiuysznouresiueu nsl
YAkazAIAARAEDL MaTeuuuinsldreufnmestistuiiugiu

Lettering. Orthographic projection. Freehand sketches. Orthographic drawing.
Pictorial drawing, Sections. Auxiliary views. Fastener drawing. Development. Detail and
assembly drawings. Dimensioning and tolerancing. Basic computer-aided drawing.

NAAANSIAINTTH 3(3-0-6)
(Engineering Mechanics)

FTUUTBILTY WIIENS augavasouniaLazinginds adneansveslua
niunsessiazluuduesamdes tamanilazaunamanivesoyniauasinguia
139 nMTAReuivesiafy Munazndsy Buwaduas iy

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.

aaﬁ‘ﬂ'3'1&lﬁLLﬁWé’nm'iﬁm%'un'iw'aum'iqﬁﬁ'mmiu 3(3-0-6)
(Knowledge and Principle for Industrial Processes)

asadl autRvesansuazufienad manamanaendanmdesiu msuiuanimi
dmsumsldaululsanugeavngsy auaud@iaguaznisiienldianuosnuicingsy 113
Hostuuaznisaunisianseudmiugunsninisenannnssy \Wowmdmdanuwasnsulug
lugnamnssy N1sInn1sansiall uafiuniseinia nmstitavends wazaulasnsiely
15997U hdefitmennimnsululssnu

Chemicals. Chemical properties and chemical reaction. Basic principle of mass
and energy balance. Water pre-treatment for the use in the industrial factory. Material
properties and selection in the engineering work. Prevention and controlling of
corrosion for the industrial equipment. Energy fuel and combustion in the industry.
Chemical management. Air pollution. Waste treatment and safety in the factory.

Special topic of engineering in the industrial factory.
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618 110 N15MUSHNSUARNNIADIANNSUAIAING 3(2-3-4)

618 112

(Computer Programming for Engineers)

WNAATDIABUNLADT dIUUTENIUVBIABUTIADS NITLINDUITNINEITAISUAS
WAL N1TRENRUUKATaI1alUTUNTUAIEATITEAUEY NMTlgulnladvsa nsSunay
uanuateya viavastaya daduduns madenyimudouly nimuseushen iy
mMsdansuiludeya nseenuuuuaiamlUsunsuiloyszgndldlunsuitammiadiy
IFINTIY

Computer concepts. Computer components. Hardware and software
interaction. Program design and implementation using a high- level language.
Flowcharts. Input and output statements. Data types. Operators. Conditional
statements. Looping statements. Functions. Files handling. Program design and

development with applications to solve engineering problem.

AAAIEA3IAINTIU LN 1 3(3-0-6)
(Electrical Engineering Mathematics 1)
Jdedunew @511 104 uaaRaadmIuIAINg 1
UiusuaznisUssgnauTiusdmsumandtgnmsasiiih Uiwusvanedudngu
Aennssuliih aunseyiudsladadusazaialidudadu msvszgndauniseyiuslu
anundemnssulihuazdidnnsetind nsiwsziunandamelsiduinnes
Integration and applications of integration for electrical circuit problem
solving. Multiple integration for electrical engineering. Linear and non- linear
differential equations.  Applications to differential equations in electrical and

electronics engineering fields. Analysis of calculus with vector functions.



618 120

618 214

618 216
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Aranssuliiiugiu 3(3-0-6)
(Fundamental of Electrical Engineering)

nshasgiasasliiifugiuinsesliiinszuansiuaznszuaady wsdy
nszudlnlfiuagiidslnii vifoudadlnii indosdnsnaludindasiu nisuvassundsny
Tfudena wdeardudalud vewmesuazninilulden wnAnssuulnianaa 35013
dvhemasliin wdesiletamaliiidesiu 2asdiinnselindfiugu

Basic direct current (DC) and alternating 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.

aanA1ansIANIsUINTI 2 3(3-0-6)
(Electrical Engineering Mathematics I1)
JdeAunean ;618 112 addansienssuludn 1

nMsiwsgiiddou S1uanddou Heddudfou uuuds rouesuuoauudts
dufinsaidedou BnmsduiinselneliisiuarnsUszgnd msutasanans mafnduuas
Snuauzanzvesnmsuamivane fuszneudadien fuszneuduasiuseneuiddon
nsUszgnAnIsulasaaad msunnaunseuius n15AsIenIsienisklatailane
aunsuYSIeT WEleiBunnawaznisuaisies n1sinseinstazaUansunIn1TiUa
1 aunseyiustesuasnsUsgnd vinduasfivadadauduiugu

Complex analysis. Complex numbers. Complex functions. Mapping. Conformal
mapping. Complex integrals. Residue integration methods and applications. Laplace
transformation. Occurrence and uniqueness of Laplace transformation.  Application of
Laplace transformation to differential equations.  Circuit analysis with Laplace
transformation. Fourier series. Fourier integrals and Fourier transform. Circuit and
spectrum analysis with Fourier transformation. Partial differential equations and

applications. Introduction to matrix and linear algebra.

AMYIDINHNDNITARAITANNIUIAINT 2(2-0-4)
(English for Engineering Communication)
NsiAUINYENIInIwdngudmsuianing laewiufinwen1seru n1sils n1sye

ATAUNUN

Development of English language skills for engineers focusing on reading,
listening, speaking and conversing.
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N153AT1EH995 NN 3(3-0-6)
(Electric Circuit Analysis)
Jodefuiey 618 120 Aennssulihitugiu

%ud’;mws WATANTTIATIZA9S AN TELEATI NTIATIZALAUA LALLUY 2925
auyakazn1sa1eloumaIuaga N19IAsIEraskarMasnuliinnssuaadu ssuy
Iihanuma Mslesgimudou 1esewiussuduniuarsuduans wasmioulasuas
YnaIng 299slATADIEN MIneUALBIANLTeIRs Herdudnelou nsuszyndly
N1suUasaIUawdmsunIsInsEiieaes

Circuit elements. Direct current (DC) circuit analysis techniques. Node and

mesh analysis. Equivalent circuit and maximum power transfer. Alternative current
(AC) circuit and power analysis. Three-phase systems. Transient analysis. First and
second order circuits. Transformer and coupled-coil circuits. Two-port network circuits.
Circuit frequency response. Transfer function. An application of Laplace transform to

circuit analysis.

UftRnsluiuazsidnnsetindiugiu 1(0-3-0)
(Basic Electrical and Electronic Laboratory)
Judafuriew : * 618 120 Aennssulrififiugu
* 9raseunsoniule

nstindunsTnfiuglagldtafiivesuazonadaloalay n1seeniuuuHUIIRN
(#iFT) n1sUnnIuaznisusznauasBlannseing mi‘maaqLf“ﬁ'mﬁmguammﬁmﬁugm
madmnssuliihuagdidnnsetind N13NABBINITVINNULALATUALLBLADS

Practice of basic measurement using multimeters and oscilloscopes. Printed
circuit board (PCB) design. Soldering and electronic circuit assembly. Experiments on
fundamental laws and concepts of electrical and electronic engineering. Experiments

on motor operations and control.



618 224

618 225

618 228
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gunsaluazniseanuuusasdianvsaiing 3(3-0-6)
(Electronic Devices and Circuit Design)

flugrunafldindvesansfedai wasnquisossefi-ifu audnvuzuagnis
Uszgndldnulalonuasdiuasialon audnvaziaznisiukedalnnsziansivamsulanes
vz (0199 wagniudawesawuliil (endf) malesgriwaznseenuuuiansveied
Wikazend? AudnuuzlarnsUssendldulalesistuluauenUanieioss (eauuaut)

Basic semiconductor physics and P-N junction theory. Characteristics and
applications of diodes and zener diodes. Characteristics and DC biasing of bipolar
junction transistor (BJT) and field- effect transistor (FET). Analysis and design of BJT
and FET amplifiers. Characteristics and applications of operational amplifier (Op-Amp).

UfURMsIAInssudannsadind 1(0-3-0)
(Electronic Engineering Laboratory)
daduney  : * 618 224 aunsallavnisesnuuuNasBannIeling
* 9ralseunsauiule
nsnaassiiduiussuidonilusnednn 618 224 guUnsaluazniseonNUUUIIAS
didnnsednd

Experiments related to 618 224 Electronic Devices and Circuit Design.

MN5ATITR9TBENNTaling 3(3-0-6)
(Electronics Circuit Analysis)
daduneu @ 618 224 gUNIAlLAZNIIBENRUUNITDANVISETNG
MTIATIZRRAZENLUUIDTINAITIEIASY 2995878 2995N509ANARUULEATIN
293 ulndyns 2995 Iladengy 1asuUasdygrafdviaduieurden 1939sulas
Fyanaueurdonduadvta 2wssuiedu 2esiduduiarliiFadu 33nsanduaia
sunuluisasdiannseiing
Analysis and design of DC power supply circuits, amplifiers, active filters, signal
generator circuits, multiplier, phase-locked loop, digital-to-analog converter, analog
to digital converter, basic integrated circuit, linear and nonlinear circuits. Noise

reduction techniques in electronic circuits.
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Tassafedoyanasdanaiig 3(2-3-4)
(Data Structures and Algorithms)
WIAUNIY 1 618 110 MSLUILNINABLNLABSAINTUIMINT
Heuvesdanasiuuaznisunlymlaglddanasiiu ylatoyauuuuiusssy n1s
Arszsidaneifiu msiiendies Saneifiusnag fldlunsSesddudeyauaznisdum
oya wovds duliuvudy duliuuuluuniidde duliioTuea nsnl msfumdainiisuas
NSAUMILTIAN N15UTZUIANAANT
Definition of algorithms and problem solving using algorithms. Abstract data
types. Algorithm analysis. Recursion. Sorting and searching algorithms. Hashing. Heap
trees. Binary search trees. Adelson-Velskii and Landis (AVL) trees. Graphs. Breadth-first

search and depth-first search. String processing.

n1seaniuLlazNslusunsugudayadmiuiIfIng 3(3-0-6)
(Database Design and Programming for Engineers)
wdeRunen @ 618 240 lassaiedeyauavdaneiy
arwdidesiuienfusruugudoya putoyadeduius Tumadiaosnuduius
sEnintoya msﬁw%’amﬂaﬁlﬁﬁjumm@muuuﬁl 1 W7l 2 uazuuudl 3 AYNTFINEMTU
nsteudeyauasmslddeya sruupudeyadaing adilaya
Database system concepts. Relational data model. Entity-relationship model
(E-R model). Data normalization: first, second, and third normal forms. Structured

Query Language (SQL). Object-oriented database. Data warehouse.

danlnenssunazesnusznauszuunaunnes 3(3-0-6)
(Computer System Architecture and Organization)
FUIAUnEE 1 618 110 MslUsUATNABNNUADSTAIMSUIAINS
618 250 1ATAINALALNITEDNLUUINATADIN

wuzthszuuReufiumesuaresdUszney yamdsniwiiaios mIuandlusunsly
syfunTw At MsUszdiulszavsnmussreniiamesidedy nsdwimmaavadn
dmSuneuiiames annleenssuvemuirsdssuiana lWlladwazgUiaiainaans
NUIBAUTILATRALNUIEAINT AL DU STULBUNALAZLEIANR aa1UnensTussuy
Uszananauuuruu e i

Introduction to computer systems and organization. Instruction set.
Instruction-level representation of programs. Basic computer performance evaluation.
Arithmetic for computers.  Processor architecture. Pipeline and superscalar. Cache

and virtual memory. Input/output systems. Basic multiprocessor system architecture.
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21ATAINALALNITIDNKUUINTIADIN 3(2-3-4)
(Digital Circuits and Logic Design)

FTUUMILATLAL YA NYAMAUQAULATADANLAN MITI9AIUITI N1TARTUANNTS
vgAulagldunudanslug n1509nwUUasedany 19951 39d 299508ATIHE 2993
Tafmand uagrasadafinand WaundeU n1598nuUUN9ITIAIRNU 219950U 1995T0AII
dwes wazviheaud wsaswlasdygauourdondunidvia 2asulasdygrandviaidu
wouzden lulasnoufinmesuarlulaslswameiidodu

Number systems and codes. Boolean algebra and logic gates. Truth table.
Minimization of boolean equations by Karnaugh map. Combinational circuit design:
encoders, decoders, multiplexers and demultiplexers. Flip-flops. Sequential circuit
design: counters, shift registers, and memory. Analog to digital converter. Digital to

analog converter. Introduction to microcomputer and microprocessor.

dananduIanssulnia 3(3-0-6)
(Statistics for Electrical Engineering)

nauinuinagidu fudsdy msuanuasmuiagidunuudeidesuazuuulyl
doilos ArAnmne wasilsddunatnudalumud n1suanwasnisdndiegne n1sussu
AINIITLABS NISNAFBUANUAFIU N150A0BELTUAULAZANFUNUS N15ILATIZNAIY
wUsUsu nMsussynaldadaduanuandenssuliin

Probability theory. Random variables. Continuous and discrete probability
distribution. Expected values and moment generating functions. Sampling distribution.
Parameter estimation. Hypothesis testing. Linear regression and correlation. Analysis

of variance (ANOVA). Applications of statistics in electrical engineering.

nsUszgnAnauNImasidaunaiia 1(0-3-0)
(Technical Computer Applications)
Anduniwasufiainesuaznislusunsulszynadimsuisnssudidnnsoeling
Amnssulifiuazimnssuneninmes lUswnsudsegnddildtaglunsiunuaringg
Toyaluaunimnssudiannselinduazimnssului nsliaszisasiiiihdenisinaes
Nepauimes N9lTlUTLATNAINSUNT0DNLULNATLETAIB 9 TRLN (WFT)
Practice of computer languages and applications for electronic, electrical and
computer engineering. Applications that facilitate calculation and data analysis in
electronic and electrical engineering fields. Electrical circuit analysis with computer

simulation. Computer applications for circuit and printed circuit board (PCB) design.
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Madsunensinguiianadadosdudmduiaans 2(2-0-4)
(Basic Technical English Writing for Engineers)
NIRAUITINYEN N8N udmsuIcng lnawurinwsnienisdeuludanade
waZINYENITULEAUD
Development of English language skills for engineers focusing on technical
writing skill and presentation skill.

[

n1sUssEnAsTULLAzAy I 1(0-3-0)
(Applications of System and Signal)
dsfunay 618 313 MsUszendReNIMBsITANATA
wdnnsdeulusunsudieraufinaesuarnwinisiusunsufidelddmsuay
Uszgndszuunazsudyyialutlogtu nslusunsuiiediased dauasiziuaznses
doyeyras MsdnaeagiATerseuy nstusunsudmiusukagiinsendeyaanniasus
NBUDN
Principles of computer programming and programming language popularly
used for current system and signal applications. Programming for signal analysis,
synthesis, and filtering. System simulation and analysis. Programming for acquisition

and analysis of data from an external sensor.
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618 327  WAndvasiaginiuazaunsaldiannsednd 3(3-0-6)

(Physics of Electronic Materials and Devices)
dsdunien ;618 224  gUnIalkazn1seRNLULNAsBENNTaTind

lassaisuvuaiadavesvesudsuasnsBamien auliauysalluvesuds nasnans
moufudesiu ndanudurae vdnamnuldudueuuazauniseduves lvshaees ngud
woundsnuvadlang a1shsitiuaratiuy waUsyansuna AnumLlLveuannilidy
flaffunisnszatedifusamedd ndsunesiuarsedundsnuesiivesarsieiah
u3ans nslad arsfedwuuduans avsfadaduuuiivagidu arsiedaiuuy
ALIULUDLINLATTUALIWLUELIY USINNI1TIEINIENINE AITUNUILUUYDINTELE ATHA
AuAaes NS AuiEaBuM AUMUILLLTBINSERARINNITLNG ALdNTUSTe
loalail Usingniselsea

Crystal structure of solids and bonding. Imperfections in solids. Introduction to
quantum mechanics. Energy quanta. Uncertainty principle and Schrodinger’s wave
equation Energy band theory of metal, semiconductors and insulators. Effective mass.
Density of state function. Fermi-Dirac distribution function. Fermi energy and intrinsic
Fermi level. Doping. Extrinsic semiconductors. P- and N-type semiconductors.
Degenerate and nondegenerate semiconductors. Carrier transport phenomenon. Drift
current density. Mobility. Conductivity. Velocity saturation. Diffusion current density.

Einstein relation. The Hall effect.

618 344 ﬁﬂanismzwﬂﬁﬁamﬂﬁ’mﬁu 3(3-0-6)
(Introduction to Operating System Engineering)
JdsAuneu ;618 242 a@nlnenITunazesAlIENaUTEUUADLNILADS
wnARfugIuLAEENMsTesszu Ui TRns Tassadelusea nisdeanssening
TUsanazn1sUsza U n151UTHNTNTEUULAENISIUSLATULUUTaAINTA N30
AAUANITVDINTTUIUAIT NITIANITUUIEANTINSN AT naliou szuulia Ay
Uaandiy szuuUfuRnIskuuaiase ssuuufuansdmsussuuaeuiawasuuuile
Basic concepts and principles of operating system. Process structure. Inter-
process communication and  synchronization. System programming and
multithreaded programming. Process scheduling. Memory management. Virtual
memory. File systems. Security. Real-time operating systems. Operating systems for
embedded computing.
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618352 lulasmoulnsanasuasdumesiinuiassndadosdu 3(2-3-4)
(Microcontroller and Basic Internet of Things)
FdsAuneu 618 110 MslUsunIuARLImRTAImMSUIAINS
sevvlulasaoulnsiasiuazlaseairslaginly nadeuldsunsunivny
lulpspoulnsiass mssuiduazdieanA1LuUAIa N1sSUdILardsoDNALUULDULEBN
msdndane nmadeudefugunsaluanina nsdeansuuveynsy nsidessoruuyes
WUURY 9 mu%amiaﬁ’uiuaaﬁmau% N15AIUANLBLABT N1TWUAIFYITENIN
LaUzdenuAZAITa NseenLULAEANSTUUBUIefdnuiasTnas
Microcontroller system and general structure. Programnmig for microcontrolling.
Digital input and output. Analog input and output. Interrupts. Interfacing with display
devices. Serial Communication. Interfacing with various types of sensors. Interfacing
with interesting modules. Motor control. Signal conversion between analog and digital.

Design and development of internet of things (IoT) systems.

618 354  STUUMBNNAABSUAZENDINALIA 3(2-3-4)
(Computer and Embedded Systems)
Jedadudou - 618 352 lulasaeulnsaaesuardumedidnuisasndadedu
fluguRgdunmsesnuuusniauiuazeeniuaivesssuuivaiiileeglugunsal
3.8nmsefind Fteifsatuniseenuuunazn s uLaLesnaiiei Tulasreulnsiansd

Heuldlutagdunudiniseulusunsuiesu nsunlvgaunnsedtulusunsy madanis
nageudmulUsLnsuNWeus s v eaLsIuaLas NS WensdeiugunsalnIeuen n13sey

'
a

dsidnduluszuu UsgdvBammlunmsdmnm Yssiuiuanuvaends Tademasunu

Introduction to the hardware and software design of digital computing
systems embedded in electronic devices. Topics related to the design and
development of embedded systems. Some popular microcontrollers and topics of
basic programming, debugging, testing techniques for assembly-language programs
and interfacing devices. Identification of system requirements. Computational
throughput. Safety issues. Cost factors.
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auNuazARuLmANTHTA 3(3-0-6)
(Electromagnetic Fields and Waves)
WsAUneY ¢ 618 214 Adaranimnssuluia 2
NFIRTERINmeTaudRd s UIAINg aunliihatin nguesnasudiazaAIuLY
Yosau Ui arumuwdunandlnih nguaaniduaslaiosioud wasuwazdngluii
fiuazauulnil Ay auuwiudnada nguedlulon-1se nguedeuwls Asauas
ngufunvesalan Amnunuiuiundndusingn Lsawsinan Januagdunieaninluin
awulmdn i asuremunaiuagaunsreungiiad N90INITNAE AUNIIVY
windad fnsluiming ndnnsvesndunidmvaning anethdyain viethdyyio
Three- dimensional vector analysis for engineers. Electrostatic fields.
Coulomb’s law and electric field intensity. Electric flux density. Gauss’s law and
divergence. Energy and potential. Conductors and dielectrics. Capacitance.
Magnetostatic fields. Biot-Savart’s law. Ampere’s circuitry law. Curl and Stoke’s
theorem. Magnetic flux density. Magnetic forces. Materials and inductance. Time
varying fields and Maxwell’ s equations. Faraday’ s law. Maxwell’ s equations.
Retarded potentials.  Principle of electromagnetic waves. Transmission line.

Waveguide.

wénnsszuudeans 3(3-0-6)
(Principles of Communication Systems)

wusaesmsdeans awnpsuvesdnyaa mavszgndldeynsuyiiosuaznsudas
W33 nsuegendyanuouzdon (owdy 1dw) Fuaasunaulunisieansuauzden
m’:tt:dﬁlaué’ﬁyzgmuauzﬁamﬂuﬁﬁymmﬁﬁﬁﬂm'ﬁ%maLamﬁaﬁaé (FLON) Usznaunae
NURMITNAIDEN UALNITUIMIIY MINBAEALUUAERT NMTERTLTYYIMATTIaLUALULG
NSUBALARRIIQYIUAINA : NTUBALARHEYIULUULBLBEAA NTUBYIAATEIMLUULRYLDELA
warn1sHeRLandayaMIUUTILDELA AN ARNENTLUULUIDA WML

Communication models. Spectrum of signals. Applications of Fourier series and
transform. Analog modulations: amplitude modulation (AM), frequency modulation (FM).
Noise in analog communication. Analog to digital conversion: pulse code modulation
(PCM) including sampling theory and quantization, delta modulation. Baseband digital
transmission. Digital modulation: amplitude-shift keying (ASK), frequency-shift keying
(FSK), and phase-shift keying (PSK). Multiplexing techniques: time division multiplexing
(TDM) and frequency division multiplexing (FDM).
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N15UsEUIAFYYIUAING 3(3-0-6)
(Digital Signal Processing)
WsRUneY ;618 214 AdafanImnguliin 2

MENNSVRITTULURAZA A aMUULAT ida g msajmé’aasiwé’@mm'isialﬁaa
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ﬁ’uL’JmLLazmia%qé’m@mGﬁuiwﬁmm?hasm ARV EN PR LR A TG BRI BIIRTAY
nanlaiseiiles nsulasd mawdasimefuuuliseiie Few) msulamFededierag
Govhonl®)  nsieTeiuuaudfefienfiuaskansenuanniule N1990NILUY
AINeeRIauaN1sUsTENARLOEN

Principles of discrete-time signals and systems. Sampling of continuous-time
signals and signal reconstruction from samples. Fourier transform of discrete-time
signals and systems. Z transform. Discrete Fourier Transform (DFT). Fast Fourier
Transform (FFT). DFT spectrum analysis and windowing effects. Digital filter design

and DSP applications.

wasdiaTauaznisianielniia 3(3-0-6)
(Instrumentation and Electrical Measurement)
Jondefuriey 618120 dminssulnifhilugu
LLmﬁmﬁugmuazﬁwﬁﬁﬁ’ﬁyfﬁm%mw3 FEUUYDIMLIE AUMAYBIAIURANAA
Tuns¥n MsUfuiiisy wesgrunsianisteya ndesilolauaznsiauuuueusdon ns
wdeulmviinvnainndeudivuundingnanas @dudud) nisindoulmivdaunumin
wdeudi nsiadeunuulaulufiwesluin weufiwes 1aviiwes leviudwes Tanfines
Tnudlefmes Usninsruansiaznszuaadu tadasdioTaiduuazndsnu nioulas
wiesdlotn vannsilesduveosadalaalay wiswdleinuuuisausznoudie msuuasiu
wourdendundvauaradvaduweurdon nsuanmaluuRWakaviaffinesuuuRava
Basic concepts and specific terminology. System of units. Sources of
measurement errors. Calibration. Standard and treatment of data. Analogue
instrumentation and measurements. Permanent magnet moving coil ( PMMQ)
movement. Moving iron movement. Electrodynamometer movement. Ammeter.
Voltmeter. Ohmmeter. Multimeter. Potentiometer. Direct current and alternating
current bridges. Instruments for power and energy measurements. Instrument
transformers. Basic principle of oscilloscopes. Digital instrumentation including analog

to digital and digital to analog conversions, digital displays and digital multimeters.
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FTUUAIUANLTLEU 3(3-0-6)
(Linear Control Systems)
JdsAuneu ;618 214  adlamansiranssuluia 2

FEUUAIUANNTUALALLTA KWUUTIADINNANAAIANTUBITTUUNINNIEAIN Hariduy
dnalou vdonlaezunsy nsvnisluavesdygia mlwsiziszuumunululamunaiag
Tulawuaud nasliaiosnmueasis MseenuuUsTUUAUANMETSIAlafE MsAugL
wuuitled nameuausndsaud lusdadnden Tuiawdon wazununiilaad n1seenszuy
muaulagliiSnansuausadsniud

Closed-loop and open-loop control systems. Mathematical models of physical
systems. Transfer function. Block diagrams. Signal flow graphs. Time-domain and
frequency-domain analysis of control systems. Routh’s stability criterion. Control
system design by root locus method. PID control. Frequency response. Nyquist plots.

Bode plots. Nichols charts. Control system design by frequency response method.

ANSEIN9U 1(lsidaenqn 240 Y21u9)
(Training)
Wouly ¢ Wn@nwnd 3 JulU warleeaudusauveInN1A B AINTSU TN

Ansuluniagaainnisy nienhenuiiisatesiuimnssudidnnsodingd v
W3IAINTsNABNIIMBS lngauiugeuann1aivn Tugrsniaggieulitesnin 240
Al

Practical training in industrial sectors or organizations related to electronic,
electrical or computer engineering by consent of department for no fewer than 240

hours during summer session.

LASIUANNIANY 1(0-3-0)
(Preparation for Cooperative Education)
Jouly : hned 3 TulU welnennuduenvesanaivdmnssuldh

WANN1S WUIRAKATNTZUIUNISVEIEUARN Y Fausznaumeszidoudotadud
Aeades miﬁamiLLawuwaﬁuﬁuﬂumiﬁ’Nm WATANITUILEUDIULAZNITIUYUTIFNU
figndes Anwidgymassgnaivnssuiiisddesiuimnssudidnnseinduazszuy
aoufimesiieldluaniafne

Principles, concepts, and processes of co- operative education including
related rules or regulations. Proper communication and human relations in workplace.
Presentation techniques. Formal report writing. Studying problems faced by industries

in electronics and computer system engineering for the co-operative study.
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N193ATLATIR B VLATNYANIATSEUUTSENA 3(3-0-6)
(Numerical Analysis and Applied Linear Algebra)
WsAUneY ;618 214 Adaransimnssului 2

ninmssudeuinmadsieudosiu mavszgndldsadeuiznadaiuasuas
fumeudmsudgmmsinermansuszgnduazimnssy e lnednauvesiivadaids
Fulszgnd wvEnduuuannns winduuuifsiiann wrdnduuugannnis wming
LUuALIABIULLara1 wndnduuulaslaweninuea AimnuRanaialunisiuimLay
wEnmsiugumsiannsidadunarlidadu msfdauuundifey msUsznuandu
Trawesdeyalaeliisnmsmiaenioofian FBnsuszsanalutag meduinsnuaznism
oyiudiBesiaay Apouidaiiaruesaunadieyiusuas Ty fiflenFudu

Introduction to principles of numerical methods. Application of numerical
methods and algorithms to problems in applied science and engineering. Overview of
applied linear algebra. Symmetric metrics. Orthogonal metrics. Lower and upper
triangular metrics. Tridiagonal metrics.  Errors in computing and basic concepts of
solving linear and nonlinear equations. Gaussian elimination. Least-squares fitting for
data curve. Interpolation. Numerical integration and differentiation. Numerical solution

to ordinary differential equations and initial value problem:s.

AMEsengesiiansTaudmiudaang 2(2-0-4)
(English for Engineering Work Life)
mMsfmuTnEnsMwsingudmivimns dewdsunieudmiuiludsegndld
Tudimnsvieuresimng fainuemnaduils We 87U Waslley NsduA¥alaIY NI
UsgIRdrumlunisainsau msdsunazeruananedidnnsedndludeiemnssy
Development of English language skills for engineer to apply in engineer work
life including listening, speaking, reading and writing skills Jobs interview. CV/Resume

for job application. Writing and reading electronic email in engineering field.

WA uazauUasane 3(3-0-6)
(Electricity and Safety)
ﬂ’amifﬂ"’ﬂmﬁ'mﬁ’dw%Lﬁaqﬁu Tifge nfihdaeas nsiamdlndnislniuag
Fdostummmsnifiintuanlaih Foudifeivaeliih ssuvaefuuasnszudlvandiu
mdiFeanmsain wazaraondelunsiau demssyiaAuaiulih
Fundamental knowledge of electricity. Electric shock and short circuit. Electric
fire and protection. Study of electrical wiring. Grounding systems and ground leakage
current. Knowledge on measurement work and safety inspection. Caution and first aid
for electrical accidents.
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FTUUNRTIINIUIN IgYun 3(3-0-6)
(Very Large Scale Integrated Systems)

noufuazjUluuveeanswdames n1sasiunaduea waluladrwssiuias
nszUIUMIUTEhYg wallauazndninaldmsuniseanuuuled wuulaznsaamIaNssaus
vosduoalagliuanuaziaisaionisdiasuuy nsufulnaussouzvessasduealy
mnzauiian nauiveseniidiouazmaluladiiieades nsairnsiunuuTmvualg
10 Gueaedle) Ingldlovinen nsvaaouaznsUuUsaussouslimnzauiian

Theories and models of the metal-oxide-semiconductor (MOS) transistor.
Complementary MOS (CMOS) gate construction. Integrated circuit technology and
fabrication processes. Techniques and rules for integrated circuit (IC) design. CMOS
layouts and performance estimation using computer- aided design ( CAD) and
simulation tools. Performance optimization for CMOS circuits. Theories of field
programmable gate array (FPGA) and related technologies. Prototyping very-large-
scale-integration (VLSI) circuits using hardware description languages (HDL). Testing

and optimization.

ddnnsalindnngs 3(3-0-6)
(Power Electronics)
daduney  : 618 224  aunsallavnisesnuuuNasBlannsetind

qﬂﬂidaﬂiﬁqﬁaﬁwﬁww%’mwﬁlﬁﬂmaﬁﬂﬁﬁwé’aLLazaaaiﬁuﬂis@é’mmm
Usgnoumelalenfias Faaou Aeulnsa Sadlnsiees (la@on3) nTudanesaesianids
weawlnidwarledta 199sdusnsruanavaoueinesmude weie N3LBALANAINY
nhaiad (Fsuidagidy) 29957%/AneunofinesuuuainginuiigaazaasmuANLUY
AN 9 WATALAZINDTTONAEINTIAT/LoTBUNDSADT ADULIBLNOITLAZIUIBNBIATAILUY
slasuud 299snsuiaesuamesiuuianvsetindidudniiv nsUszgndldau
dannsedndnings

Semiconductor devices for power electronic circuits and gate driving circuits
including power diodes, silicon control rectifier (SCR), power BJT, power MOSFET, and
insulate gate bipolar transistor (IGBT). Low-frequency rectifiers and converters. Pulse
width modulation (PWM) technique. High-frequency switching DC/DC converters and
control circuits.  Soft switching DC/AC inverters and techniques. Resonant power
converters and invertors. Active power factor correction circuit. Power electronics

applications.



618 433

618 437

618 438

80 Uma.2

UfURnsBiannselindrings 1(0-3-0)

(Power Electronics Laboratory)

[

Jdsdunou  : * 618 432 BANNTAUNAAIAS
* g1 seundaunula

nsnaassnduiusAulenlusedvn 618 432 Sildnnsatindniaa

Experiments related to 618 432 Power Electronics.

\n30sdnslvin 3(3-0-6)
(Electrical Machines)
Fwdsduneu  : * 618 120 Amnssulniiiiiugiu

* 9rasyunouiule

99sulndn  wannswlasmdsnulnihdundauna  quiuasnisiasizi
Mﬁ@LLUﬁQMﬁQLWﬁLLﬁ%ﬁ"I@JLWﬁ %5ﬂﬂ']§ﬁ’1ﬂ’]ﬂ%@ﬂLﬂ%@ﬂﬁﬂiﬂﬁlWﬂ’]ﬂﬁ%LLﬁ@iﬂLLﬁSﬂi%LLﬁﬁau‘U
ﬂ"liﬁ%l’]\iLLiﬂﬁfﬂLLﬁ%ﬂWiﬁ%WQLLiQLﬂgﬁu‘lWﬁ’] Iﬂﬁx‘iﬁ%ﬁx‘iLLﬁ%‘Mﬂqjﬂﬂﬂim’@\‘iLﬂ%@ﬁ%ﬂiﬂﬁlﬂﬁ’]
nszuanss lassadeuazndnnisvesaiesdnsnalufindslasia Tnssadauazndnnisues
Lﬂ%@ﬂﬁﬂiﬂﬂl?\lﬂ?LMﬁSQﬁW%ﬁQLWﬁLLaSﬁ’]QJLWﬁ 1ASIASILALRANNITYIUYDINDLABS
afuls lassassazrannsveuomasnsLanseliuyUseau

Magnetic circuits. Principles electrical and mechanical energy conversion.
Theory and analysis of single phase and three-phase transformers. Principles of DC
and AC machines, torque generation and electromotive force generation. Structure
and principles of DC machines. Structure and principles of synchronous machines.
Structure and principles of single phase and three- phase induction machines.
Structure and principles of stepping motor. Structure and principles of brushless DC

motors.

AINTIUNTTADIAINY 3(3-0-6)
(Ilumination Engineering)

ﬁugmtﬁmﬁuLLmLLazmﬁa'aﬂa’jN WAAINLLALAI LA NWAIENIINIEATNYD LAY
mi%’uiﬁmamiuauﬁu nUazN1TIAUSNIANTEDIEI19 N1TAIaLasaienelulas
AMEUaN1ANS USAninivessuvdesaine vaeall Mann1IAIUANLEEINY N1598NLUY
wavaneneluleznisusnoImITNIAYd 15397u Tssweuia aumAn thelavun wazouu

Fundamentals of light and illumination. Sources and physical characteristics of
light. Vision perception. Illumination measuring units and measurements. Interior and
exterior lighting calculations. Electrical apparatus of illumination. Electric light.
Principles of illumination controlling. Design of interior and exterior lighting in

commercial buildings, industrial buildings, hospitals, stadiums, billboards, and streets.
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mstuirfaudaglniia 3(3-0-6)
(Electric Drive)

adngieiatildluauluiimds wwusraemeadaeansveanionalih
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Power semiconductor switches. Mathematical model of DC machines.
Principle of DC motor speed control. Chopper circuit. PWM schemes for full-bridge
DC/DC converter. DC motor drive. Three-phase induction motor drive in case of steady-
state analysis. Speed control of induction motor. Three-phase voltage source inverter
(VSI). Six-step and sine-A PWM. Principle of synchronous machines. Vector control
drive of three-phase permanent magnet synchronous machines (PMSM). Position
sensors. Speed calculation based on the rotor position. Principle of brushless DC

motor. Brushless DC motor drive. Speed control system of brushless DC motor.

N1999NLUUTEUULNINgAMTUIAINT 3(3-0-6)
(Object-Oriented System Design for Engineers)
wdeAunen ¢ 618 240 lassaiwdeyauazsaneIviy

LWWIANYBITEUULTIIAE 7Y ARNE LouLAUYLadY n3eaflelunisesnuuy
N1309NBUUKATNTATIITE VU U URTR nsunlamilaslduuifndainguasnis
AATIN

Object- oriented system concepts. Objects. Classes. Encapsulation. Design
tools. Practical approaches to object-oriented system design and implementation.

Problem solving using object-oriented modeling concepts and analysis.
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FZUUADUWILABSTUIIURAFINNTIY 3(3-0-6)
(Industrial Computer Systems)
Jdsdunoy  : 618 352 lulasmeulnsataasuazdumesiinuisassndadasdu

52Uy UANTHaglUTLNTUTEUU SPUUAIUANMEARBNTIWRTTUEAAIMINTTY SEUY
AUANgAsNRiAesLUUNTEANY dImuaNiiatunsalusunsuld fMaluauBansend
annsalusunsuld (ead) waznismuauiiuguauaziiudeya (anan) msdeastoya
Usznausny msdsteya nmsdumesilaluszuudoasuaziinandunisds uugihiedote
noufiumesuazluslnneanisdeanstoyadmiunsmunulugramnssy

Operating systems and system software. Industrial computer control systems.
Distributed computer control systems. Programmable controllers. Programmable logic
controller (PLC) and supervisory control and data acquisition ( SCADA). Data
communication including data transmission, communications interfacing and
transmission media. Introduction to computer networks and data communication

protocols for industrial control.

Arnssugananlsilena 3(3-0-6)
(Embedded Software Engineering)
FdsAuneu 618 242 annlnenITunazesrlIznauTEUUADLNILADS
vinmsilosturedimnssuseniuad ssuvauesnaileinddldesfadunineins
AaaNTRvaNYBITEUUTONALISHA FBuaumalicdainssuvendwisdmiussuuatamail i
seUUUUANIsKUUIAIAS IS UsTUUaNaInalada Mslusunsussuvatenalefiiaznis
TUSUNTULUUNANT3
Basic concepts of software engineering. Embedded systems with constrained
resources. Key properties of the embedded software systems. Software engineering
methods and techniques for embedded systems. Real-time operating systems for

embedded systems. Embedded system programming and real-time programming.

nsgsaunuulasdy 3(3-0-6)
(Introduction to Pattern Recognition)

nguinisdadulasvuiug fuliidadule ssuunguuuiled dumenisnisdandy
ﬁaRS’WLLuﬂﬁugm nsaneanygd1Ay NMIIATIERBIRUTENBUNAN tATaneUssaniiay
N3 EUSLAEN

Bayes decision theory. Decision Tree. Fuzzy rule-based system. Clustering
algorithms. Basic classifiers. Feature extraction. Principal component analysis. Artificial

neural networks. Deep learning.
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N1399NUULAZAS19TZUUAING 3(3-0-6)
(Digital System Design and Implementation)
IUIAUNDY  : 618 250  NATAAVALALNITODNLUUINATADIN

LuzdIN1TeNkULLarNsUsEYNAldUsTUUATTa seideudsnisesntuussuy
Ava NIWIVTIBIWENTALIT (LOTALDA) N1TPDNLUUTEUU AT LAYl 1MIUTTINBE1IALAS
N1509NHUUINATARINTITANY kastieaiulaelin1¥IusseI8e13alIs N1598NKUUINIT
fwnmadinaans n1seenuuussuuAIaifianududeulagldniuiussereensaus
N159189911991197U Lazn15RTIdeU dao1tnenssulazlasiasnaeniae n1soonLuuLas
asszuuAIalagldioniaie

Introduction to digital system design and applications. Digital system design
methodology. Hardware Description Language (HDL). Digital system design using HDL.
Design of combination and sequential logic using HDL. Complex digital system design
using HDL. Design of arithmetic circuits. Simulation and verification.  Field
programmable gate array (FPGA) architecture and organization. Digital system design

and implementation using FPGA.

aunsaimupuAsInzTUsunsuld 3(3-0-6)
(Programmable Logic Controller: PLC)
Tassafanaznsinuvesgunsaimuauuuunssngiiannsolusunsuls (fuead)
N1338UlUIHNTURAANBTENTUAIUAN NLDRT ﬂﬁiﬁauﬁiaﬁuwmmzLmﬁwmﬁamuqmmi
nuvesssuy Msussgndldeunivauszuudng 9 Tulssugeainnssy msldanu iuead
SwfuunuAnAsuunnmeazaeduia teudile msdoasteyalugramnssu
Structure and operation of Programmable Logic control (PLC).  Ladder
programming for PLC control. Input and output connection to control system
operations. Applications for controlling systems in industrial plants. Using PLC with
magnetic contactors and Human Machine Interface (HMI). Communication for

industrial control.
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TousynaugduuaznsEuUMsalaLAERAN 3(3-0-6)
(Random Signals and Stochastic Processes)

nguinnuuvzdu dyaady sudsdu deiduresiuusdu Tuwud fsddunis
n3e918 Nendudnwauzianie Handuveafindsdunaiodi n1suUas N13NTE18UUY
fideuly dfuresiuUsdy nauiunafinnats nszurunsalauaanusznaufieainm
WUUTIUTLAZNSEUIUNIALT

Probability theory. Random signals. Random variables. Functions of random
variables. Moments. Distribution functions. Characteristic functions. Functions of multi-
random variables. Transformations. Conditional distributions. Sequence of random
variables. Central limit theorem. Stochastic processes including covariance and

stationary processes.

nsUszanananmadailo e 3(3-0-6)
(Introduction to Digital Image Processing)

ﬁugmmwﬁ%ﬁa NMSUSUUTININ NISNTBIAIN ATUIVBUAIN N1TUURING
LSVIAIAVDININ WUUT1809E SNWEUZATN NITLUIAIUATN NITUAULALBTUIEAN

Digital image fundamentals. Image enhancement. Image filtering. Edge
detection. Geometrical transformation of images. Color models. Morphology. Image

segmentation. Image representation and description.

SEUUAIUANLUUAING 3(3-0-6)
(Digital Control Systems)
wdeRufen ¢ 618 371 SEUUAIUANLTNLEU

nsvuIuNIsdNkaznIsiead nsulaswousdenduidva waznisuuasddvialu
wourden Nsulasduaznisulasduuuinudas fenduaiteleu n1sviuwuudiaeswesssuy
AIUANKUUAIVE uunINRUUUaeN N3 mnsinavesdyain MIUszidun1snauausves
JPUU AUEDEST NTBBNLUUTEUUATUANLUUAIVA AIBeaseuunIuny

Sample and hold operations. Analog to digital (A/D) and digital to analog (D/A)
conversions. Z transform and modified Z transform. Transfer functions. Modeling of
digital control systems. Block diagrams. Signal flow graphs.  System response

evaluation. Stability. Design of digital control systems. Examples of control systems.
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\WurasuazNsUER Y03 3(3-0-6)
(Sensors and Transducers)

N13MUNLAZRUUTIA0TBNTWEeS voulnn1sUssendldiduresineduay
firmanaluladnisusyivslulasduwesiazannsnduees Augrudesdureadues
wuuansisia Wuwesaduezpafnduuiiuiia (sod) Wuwesudivdnlaih sevUfaea
Wuwes Wuwesmaall Wuesausou WuwesBna waznsuaiiges

Sensor classification and sensor models. Overview of sensor application areas.
Orientation in microsensor and smart sensors fabrication technologies. Introduction to
semi- conductive sensors. Surface Acoustic Wave (SAW) sensors. Magnetic sensors.
Optical sensors. Chemical sensors. Thermal sensors. Mechanical sensors and

transducers.

nsnadauwuulivinany 3(3-0-6)
(Non-destructive Testing)

wuziIsnsegukuulidvinay 35nsvedeulaenIILNINYNTDIIBILAAT 5NT
nageulagayALilian 3n1snageulaenseuadnd I5nmmedeulnedans lella 35013
nageulneraulilasian 3nsneaeulnenmaievesss@snduazunuin 33nsvadeULU
lavihangvilaiiey miﬂizqﬂﬁmqﬁmmimaa‘umamﬁmmqmimwm

Introduction to nondestructive testing. Liquid penetrant testing. Magnetic
particle testing. Eddy current testing. Ultrasonic testing. Microwave testing. X-ray and
gamma ray testing. Special nondestructive testing. Agricultural product testing
application.
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N1IANIUNNTVRIAIAIVANARNA 3(3-0-6)
(Implementation of Digital Controller)

YHAYIIAIUAN MIWTHUWIEUTENINNANNTRUNUSUALAUNTHARY N1ThUAS
szuunealauududlawu n15eanuuufiinIuANAIvEa TaseadsvesfiniuAuRIva
nénmadeulsunsuowiu wdesdlefliimundmiunisduiiung nmssraesuusniua
fdvia anndmenssy unuiinudy dunesing nquszasdmluvesadnadunnidia
Lo daulasdyaueuzdeniluiiva drdanisBrwiluniauaniaas fdadanis
Srunlumhedygrumdil Mmdan1ssnuilumhsdyufsuuandy n1saudunisues
AIAIUALLUUNLE

Types of controller. Comparison between differential and difference
equations.System conversion from s-domain to z domain. Designs of digital controller.
Digital controller platforms. Concept of basic programming. Development tools for
implementation. Digital controller simulation. Architecture. Memory map. Interrupts.
General purpose digital input/output. Analog to-digital converter. Event manager,
Capture Unit. Event manager, QEP Unit. Event manager, PWM Unit. Implementation of

Pl controller.

ARINTIULEES 3(3-0-6)
(Audio Engineering)

=) v

nugruosruveinisussandldinsedenuiminssuliiidniunisnsiadu

o ~

N139A N1sUTENIANE msﬁ'uﬁml,azﬂﬂsmﬁm’fz}:ﬂamﬁyﬂiuﬂmuﬂﬁm Mé’ﬂmiﬁlugm%u%m
ovRaRndlloay nsunsnszavandes 1anfisuadiemanauazmasraaing Tulasiny
pondlnswiavnaiaindeudt  M3famnaiinesueanondilng srvudalnuuuln szuu
galnanuuiivonln aseadlones nesensidudss msanidsssuniu szuunsinuas
UEEEIEELNERE azaaaﬂﬁﬁn%m%wmﬁugm

Introduction to application of tools in electrical engineering for detection,
measurement, processing, recording and reproduction of audio frequency signals.
Basic principles of sound. Fundamentals of acoustics. Sound radiation. Mechanical
and acoustical analogous circuits. Microphones. Moving- coil loudspeaker drivers.
Loudspeaker parameter measurement. Closed-box loudspeaker systems. Vented-box
loudspeaker systems. Crossovers. Audio power amplifiers. Noise reduction. Test and

measurement of audio systems. Basic psychoacoustics.
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azpaAndiAnssdosdu 3(3-0-6)
(Introduction to Engineering Acoustics)

LLmﬁmL%Wlqwﬁﬁugmmmiwuaz@aﬁﬂﬁ NsduN1Ing ﬂiﬂﬂgﬂ’]iﬁﬁﬂgu5$u7U
LarAAuUNIINAL UsIngnnsainnsgandu nsdsinuuaznisazvioundundude s mslady
e dedluanmuwindendn nsussendluiuezgaindieinssy

Basic theoretical concepts of acoustical systems. Mechanical vibration. Plane
and spherical wave phenomena. Absorption phenomena. Sound wave transmission

and reflection. Hearing. Sound in enclosed spaces. Engineering acoustics applications.

N1IAUANLTEITUNIU 3(3-0-6)
(Noise Control)

ﬁ'iiiﬂﬁﬁsuaﬂLﬁ&JﬂLLasmiﬂi‘UﬂuLﬁ&NiUﬂ?UL‘ﬁaﬂﬁu NANNITUDINITLADULAS S
MImevALBsRsIYEdReIdssTUNIU MiteuarsERUdE gUnsaluaiASosileTnduasuniy
Snuagvendedluios nsindeufivendesiuddsunaasiuiilds n1sunsnszaeides
mimmmﬁﬁuamﬁau

Nature of sound and introduction to noise control. Principles of hearing.
Human response to noises. Units and levels. Instrumentation for noise measurement.
Room acoustics. Transmission through structures and outdoors. Sound propagation.

Vibration control.

nsdudusznaunsivauuinnssa 3(3-0-6)
(Innovation and Entrepreneurship)

uinnssuLagnIsaiaTIAlueIfnInAgsRvkazgRamnT sl Tanfensisuduaing
g3NvUINgauLArIEIANAN WilsulYd wazsuluun1Tvingsia N1TIERRIALAEN1IAAA
Do WAIRUYULAEITNTTEANRUNU N13IANITAIUAITIRY ﬂgwmsqsﬁmﬁyﬁm’m A
Jugugsfa

Innovations and creations in existing organizations as well as entrepreneurship
in start-up small and medium businesses, franchises, and other business formats.
Introduction to market research and marketing. Sources of funds and fund raising.

Financial management. Introduction to business law. Business leadership.
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N133ANT3LATINITIAINTIY 3(3-0-6)
(Engineering Project Management)

N199ANITLAZNITUIMITIUUTUNUDINITITEAIUIAINTTULAIATIIUNITODALUY
seilauiniTuuagiinweauansauwmea gmuaaﬁmmwmﬁm NN3IANISIAILAENINYINT
mMsUsznauardnnsiusan Msdeas Aadugtl MIInnIsiuAMAILEEAMAINTDY
Tasans n1sdndadam nsdansiunineinsyana weslolunsdanislasanisd v
nsinnazmIUANANTIOUE N1sUsEuLarUalATINg

Management and administration in the context of engineering research and
design projects. Research methodology and information skills. Perspectives of risks.
Resource and time management. Cost estimation and management. Communication.
Leadership. Project quality and value management. Procurement. Human resource
management. Web-based project management tools. Performance measurement and

control. Project evaluation and termination.

ulowiiues 3(3-0-6)
(Fiber Optic)

fugumaasasduloutihuas winiwesveadulonfiuas anauiRvedy
Towftiuas nsideuseansuarnsifeusiuans wastudnuas fInsiadunas i
FUNIULAZNNIATIVIU NTUBALARA MsTafinandnianuenindu nseenwuuszuudule
wALes

Fundamentals of lisht and fiber optics. Optical fiber parameters. Fiber
properties. Connecting and coupling of fibers. Light sources. Light detectors. Noise
and detection. Modulation. Wavelength Division Multiplexing. Fiber optic system

design.

Uy seiugdmsuinons 3(3-0-6)
(Artificial Intelligence for Engineers)
Andadunew @ 618 240 lasasadeyauaydanasiiy
Uszianudunveslygyissivg Fanszvifiaan n1suAdgmilaenishum
MsuwnuALg MsMmeRA MsiSeuiveaaisinsuaznsieuiiBedn msduiands
T Yy useRvgdniuimnssuviueus
History of artificial intelligence. Intelligent agents. Problem solving by searching.
Knowledge representation. Reasoning. Machine learning and deep learning.

Evolutionary computation. Artificial intelligence for robotics.
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nsRRNKUUIUKEN WA TULAsg U Tayad mSUBeANS 3(3-0-6)
(Web Applications and Databases Design for Organization)
N38UIUN157191UIUBIANTAIATIAY LaZgRAINTIU LUIAIUAANITYINGIAA
sUnuuMsvigstauaziimnevesesdns uenwainduilienlussdng Jinsgiteduay
fos1iaveanszurunsienluesdng Boulusunsuuasssuugudoyaidosiu ilean
N3EUIUNNTTINU wagdeRananluesdng
Workflows in business and industrial organizations. Business concepts. Working
processes and goals of the organizations. Applications used in organizations. Analyzing
the benefits and limitations of working process in each organization. Writing

fundamental program and database to reduce workflows and errors in organization.

avnafnen ollsitiosndn 640 lug)
(Cooperative Education)
WTIAUNBUE 618 391 IsENARRIANY)
Jouly :  wnfinwd 4 TulY warlnemnuBusenvesnatyiiaanssulud
Seuiuasinduiinurivdnduianssudidnnselinduazszuunsuiinmnesiu
9REMNTININ Laszaunisalasuazuluiailunisusznouen@ndmng msisnlaymuay
wmsmsuidgiisiumang ik foR YgTRnsuidgmeuuumailéiiagzily
dauarani1sUNURNY kars1eunsUuRnu
Self- learning and practicing essential skills in electronics and computer
engineering in real industrial setting. Acquiring experiences and conceptual thinking as
professional engineer. Analyzing problems and solving them via theoretical and the
practical approaches. Executing proposed plan to solve project problem. Completing

final oral presentation and submitting final reports.

Tassnuidanssudidnnsadinduazszuuaauianasanvsuannamnen  2(0-6-0)
(Electronics and Computer System Engineering Project for Cooperative Education)
WTIAUNDU : 618 493 @uAaANEA
Jouly : dndnwnd ¢ TulU warlnemudugenvesnaivimnssulndh
Fonthdelassnuuazeoransdfivinnlasenu daiinguszasd wiuau nguiun
wazdunsunsaiueulassumaimnssudidnvsedinduasnouiinmes dmsu avia
Ainwn Uauelasesulpgnisiaue e ulazaouUIna)
Selection of project topics and supervisors. Preparation of objectives, project
plan, theories, and procedure for conducting project in electronics and computer
engineering for cooprative education. Project proposal presentation by reporting and

oral examination.
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Tassuidnssudiannseiinduazszuunauiiames 1 1(0-3-0)
(Electronics and Computer System Engineering Project I)
Joulv : Undnwd 4 Fuld uaslnemnuBugenvesmedyianssulwdh
Fentelassnunazenansdivinunlasenu daviiingussasd wausu ngud
wazdumeumssiuaulasiundmnssudidnnseinduazaouiinnes thiauslnseny
TngnstaueseutazaauUinian
Selection of project topics and supervisors. Preparation of objectives, project
plan, theories, and procedure for conducting project in electronics and computer

engineering. Project proposal presentation by reporting and oral examination.

TassnuiAnssudidnnselinduazszuunauinanes 2 2(0-6-0)
(Electronics and Computer System Engineering Project II)
deRuneu : 618495  lassnuwimnssudidnnseinduszszuuneufiames 1
Tnssmssioilesuazsilasanulianysalann 618 495 lassemAmnssudidnnsednd
warsEuUABNNIMeS 1 UauenavedlasinIslnenIsiauessulaznsasulinian
The continuation and completion of the project assigned in 618 495
Electronics and Computer Engineering Project I.  Project presentation by reporting

and oral examination.

RTINS 3(3-0-6)
(Special Topic)

Wideniawlug o 114539%"3%1Lﬁaﬂ%’juqaﬁm%’uﬁfﬂﬁﬂmszéﬁ’w%ag@,m% Wadafild
Usinglunangnslagdu

Contemporary topics at advanced undergraduate elective level. Topics not

included in established curriculum.

ISo9ARRNIENNSIANSSHBIANNTadnALaTABNRMBS 1 3(3-0-6)
(Selected Topics in Electronics and Computer Engineering I)
ndemiaulalutagiuluanvdmnssudidnnsednduazrouiianes

Current topics of interest electronics and computer engineering.
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Basdaaniemaianssudiinnsedinduasaauiiunes 2 3(3-0-6)
(Selected Topics in Electronics and Computer Engineering II)
vdeinalalutiagiulumvimnssudidnnsetndwasaouiumesilivsnged
Tus1edn 618 498 Besdmanzndimnssudidnnsednduazaouiiumnes 1
Current topics of interest electronics and computer engineering that are not

included in 618 498 Selected Topics in Electronics and Computer Engineering I.

gUNsAINILES 3(3-0-6)
(Optical Devices)

uas fugruveslednamefiang N1TUBNLAAYBILAS QUNTAILARIHA 1ENN1TVNaTY
yosalwes slinvosawes nadauaznsuszgnduesawe’d Wlafmnined viethaduuuy
wulenitas

Light. Fundamentals of solid state physics. Modulation of light. Display devices.
Principles of laser operation. Types of lasers. Techniques and applications of lasers.

Photo detectors. Optical fiber waveguides.

szuudiannselindnistu 3(3-0-6)
(Avionic Electronic Systems)

seuulnliiluviennidey Maunisvesszuudidnnseiindnistu wndesdleTaves
PINAYIU  NANNITTTUVUITBIAIUANNITUY szuvdeans uwanthdalueinieeny
M3AIVANNITATININNDINA M3ldssuudidnnseiindnisdulueinimeunms wazenia
HIUNALIOUY

Light systems in airports. Development of avionics. Aircraft instruments.
Principles of flight control navigation systems. Communication systems. Aircraft

cockpits. Air traffic control. Usage of avionic systems in military and civil aircrafts.
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NugruedasiioBantsunnd 3(3-0-6)
(Fundamentals of Biomedical Instrumentation)
fuguasTinedmivimnssudinisunng wasinliauazAuaudfve sfnd L
FININVDIUY WY flugruaisineluiln Fyaraliianes dygralviimla way
Fyaradniiangrie ﬁyu%mmﬁﬂLLavLﬂéaqﬁama%amiLwaé nannN1Tindey ey

Fanrsunnd BlannsefindTanisunnduazieasdmiugunsaliniaslounnduazns
Uszgnaldaunisaddn nsuainges Blanlasawaznisvetedyyiadinisunng

)

nsUszananadyInEInsuImdil o WINIFIUUNTANINITUINNE AUURRASENIS
Inihveslssmeuia

Fundamentals of physiology for biomedical engineering.  Sources and
properties  human  biopotentials. Fundamentals of electrophysiology,
electroencephalogram, electrocardiogram, and electromyogram. Fundamentals of
biomedical measurement and instrumentation. Principles of biomedical signal
acquisition. Biomedical electronics and circuits for medical instrumentation and
clinical applications. Transducers, electrodes and bioamplifier. Fundamentals of

biomedical signal processing. Medical device standards. Hospital electrical safety.

gunsaluwazn1seenuuUaNasBiannaatinddugs 3(3-0-6)
(Advanced Electronic Devices and Circuit Design)

msaLﬂs%ml,auaaﬂmeaaiamﬂmauﬂaL‘wamiaamﬁLLayaﬂmmmawaaami
uaziAdesiledn IﬂEJﬂ’]ﬂGUEJ‘UﬂiQJLLUU“UUL@EJ?LLa U5 e anEemgunnsvhany
andnwazuarderimunvesgunsal mslilunuifudadunasliifudadu wadanisan
FYIUTUNIU IMATANITEDNLUUNATAUN LATIIUAIToRNLUULAES19995 g ld99s
393

Analysis and design of selected electronic circuits for communications and
instrumentation by using discrete and integrated circuit devices. Topics include theory
of operations, characteristics and specifications of devices. Linear and nonlinear
applications. Noise reduction in electronic circuits. Printed circuit design techniques.

Projects in circuit design and implementation using integrated circuits.
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N159NUUUTISALITABUNILADS 3(3-0-6)
(Computer Hardware Design)

suilguisnisennuuu Msesievianssauglagldndnanuiasidulagitn1eaia
msdeusienislusaznisifulusunsurwindnluniseenuuuniieUszatananals @)
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adluSesanilnenssuneufiunes duaziiauslassurienerudunsoenuuunilegy
Slosusedvnil

Design methodology. Performance analysis using probability and statistical
methods. Hardware interface and microprogramming in central processing unit (CPU)
design. Hardware design languages (HDL) and memory design. Advanced concepts in
computer architecture. Submitting and presenting design projects or report at the end

of the courses.

N15USTNIANAN TN TUNNE 3(3-0-6)
(Medical Image Processing)
WENNTAZ NIV TUIERUUAEY naTiansusziiaran ndildlunudingzi
AMMNNsUNg Usznaulumenisusuugann nsaamzdeunmiagnskudiunm
Principles of medical imaging. Medical image processing techniques. Topics

including image enhancement, image registration, and image segmentation.

AAINTIUYUBUA 3(3-0-6)
(Robotics Engineering)
nsesebaluininddmsuiunuddugasdeles lawufindasauaslaiuiniing
HANU NN5IATIEINNRAUMERSANLSITINE Al uLRSNg  ATISUEUEUNILAY
WUAAE waransvosuna MImUAULEUS vusudladeudl nsueadiuvewiueud
Kinematics analysis for positions in linkages. Forward and inverse kinematics.
Analysis of velocity kinematics- Jacobian matrix. Path and trajectory planning.

Dynamics of robot manipulators. Robot control. Mobile robot. Robot vision.
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TasstgUszamiieuwasssuuna 3(3-0-6)
(Artificial Neural Network and Fuzzy Systems)

nouuaznisuszgndldlasetngUsrainiiisunaznssneiledusznaunie ines
Fumsouuuumatsty wiufinisiesneiaes Tasmieuuusiisaiuda laseneuuy seuilas
lAsainswuuINNaUNdn Nuledien nsauaNkuunsIneieduazlaswieyssamiled
LUUUSufies Sanesfinfinsenisaeiusuaznisiuniidnensidand meuszgndld
TunisAavan N353 uuY MsPaesssuulilady nsuszananmuasideame

Theory and application of artificial neural networks and fuzzy logic including
multi-layer perceptron, self-organization map, radial basis network, Hopfield network,
recurrent network, fuzzy set theory, fuzzy logic control and adaptive fuzzy neural
network. Genetic algorithms and evolution computing. Applications to control, pattern

recognition, nonlinear system modeling, image and speech processing.

YaasaunAIyuNgY 3(3-0-6)
(Comparative Bioinformatics)

B sAnlagldaeuianned dvsunisdnwideyadinunis@ininludnine)
WaUSpuisulaz I IauIn1g MTesIziasrlsenaulazlaTiaiie atindmiunisdunuy
FIUTBYAA AN UNITINTI MFTUA UAMIUTEUUANUIMEBUYIR P UNNTINTNLUY
wagaNy TBUUUTIRUINSVIRTUG FFdmTuMTIInUUkasMTeuNudsiliiduandeya
a9y

Computational methods for the study of biological sequence data in
comparative biology and evolution. Analysis of content and organization. Techniques
for searching biosequence databases, pairwise and multiple sequence alignment.
Phylogenetic methods. Methods for pattern recognition and functional inference from

sequence data.

ENIAINTTY 3(3-0-6)
(Engineering Materials)
Souly : lewarwBusenvesnaivineinmuagimnssuian
ANNduRUSsEninalasase auld nszuiunsndn uazn1sussendldanuvesian
Feanssunanuszinnlang wedies wind uazlanasuesAusenoy wuglaunainnin
wazNsuUanunIneeaTnA1ARNe 9 audilleng LLazmﬁLﬁ"ammW%ﬁa@
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.
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nsaeanstayauazia3avgnauiianes 3(3-0-6)
(Data Communication and Computer Networks)

wushmsdeasieyauaziadons antmenssueiorionuudiiy Inslnaea uas
mMsdeunuugafogn uuudtasimmmiinailueietne Tnslnasanisauaunisidiia
fNany N9 muqmmﬂ‘wa mMsdanisdeRinnann wSetneuuuvieddu wietieainds N
danisdunisluasotie mnuUasnisveuasetty @aa1dnenIsulazssuuTeuAToTIERUY
NaLLL mmgmmﬁamﬁayjaLLawﬁaG{Jw

Introduction to data communications and networks. Layered network
architecture. Point-to- point protocols and links. Delay models in data networks.
Medium-access control protocols. Flow control. Error control. Local area network.
Switching network. Routing management in data networks. Network security. Cloud

network architecture and system. Standards for data communications and networks.

UM SIIARAIATINEGS 3(3-0-6)
(Internet of Things)
wuziuIAnLasmaluladvesdumasitnuisasswas aatnanssuvesdumasidin

a ) 1 a

WIasINas gUnsaldaniey n3etneduesidawiassnds (Juead lanie wn3etne

a

wuweslianey aes1 ndd nlaunw) Wnsinaeadumesilauy assnds (Bwifin gidud

<

= A4 & a aAaa & ¢ aa s Y a a s & | a o
"?IIEJLEJW LOUAINN LONYLDUNN) LL‘W@@W@?@JELWUiﬂWi DUNDILUALMIFTINGS ANUUABANY
wazn1sviausniy nsUszendlunudumesidaunaassngs

Introduction to concepts and technology behind the Internet of Things (loT).
loT architecture. Smart devices. 10T networks (BLE, WiFi, Wireless Sensor Networks,
LoRa, Zixbee, 6LowPAN) . IoT Protocols (HTTP, uPnP, CoAP, MQTT, XMPP). 0T service
platform. Security and interoperability. loT applications.
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nsWaLwenWALATuULUNsalindaud 3(3-0-6)
(Mobile Application Development)

anipenssuvesssuulfiAnisuugunsalindoudl AnmLANAeTEIIIaNTTRILA
wonndladuuugUnsaiiadouiiuazuonndindulssinndu tadesileflddmiunisiamn
wonwdiatuvugUnsaiindeudl nwilusunsudmiunisiauiwenndinduuugunyal
indouil msaddiuieyszauiulld msdanisuaziindsteya nsAndefuieioausivne
nMsRnsefusnsaLIsUenAIes Ndo waslgwesiNg 4 N15TRNIINEIY N15TNEIAY
Uaenferea3ns

Mobile operating system architectures. Difference between development of
mobile applications and other applications. Tools for mobile application
development. Programming languages for mobile application development. User
interface implementation. Data manipulation and access. Server connection.
Connection with device hardware camera and other sensors. Power management.

Device security.

syuuauUaandelaiuas 3(3-0-6)
(Cyber Security Systems)

svuumsShwanuUasnionouinmesib e ﬂ’15L%’1iﬁa‘1;l’jﬂuizUUf]§gLLf\]am1G]i
wazszuunaualiauanns aedundsa msigatans nsBududyana n1sdanisnis
fusesdnsuaysangua ULUUvesnTyngn msdestunaznsanadulagldszuulg
1088 wazgendlsSnwIAMUUanady

Basic computer security systems. Cryptography for both symmetric key and
asymmetric key. Digital signatures. Authentication. Personal identification. Certificate
and key management. Attack signatures. Intrusion detection and prevention using

firewall and security softwares.



97

3.2 %9 dna wAUszinAlEYIve Aunle Lazauqdiveseansd
3.2.1 9191386 TURAYRUNENgAS

Uma.2

o o AU Yo dna
NULavUsZINAUTTVI VU

AMAA &1 da1Uu
Yndusamsfinen

A5LNUFDURAY
(W u/dUa9/
UnsAnun)
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1 | #9158 A5. AUS AANWUS
3-6599-00066-XX-X

Us.a. (ndidnwn)
UANINYUNALULAENIZADUNANTZUATIAL D
(2554)

Ao.4. (i)
UANINYUNALULAENIZADUNANTZUATIAL D
(2548)

2.4, (Gennssuluia)

WIS AlUlagNmIuAT (2545)

15

15

2 | §¥iemansnnsg as. 3503
Willauy
3-7101-00229-XX-X

7.0, Gennssuli)
anUumaluladnszaeunanInAuyvIg
annseUs (2552)

A3, Grmnssului)
anUumaluladnszaunanINAuvInIg
annseds (2544)

w.u. (WaEnd)

WIneaeAaUIng (2540)

15

15

3 | 919138 03, 939 TvINgUNINl
3-3610-00028-XX-X

Ph.D. (Electrical and Computer Engineering)
King Mongkut’s University of Technology
Thonburi, Thailand (2017)

M.Eng. (Electrical and Information
Engineering)

King Mongkut’s University of Technology
Thonburi, Thailand (2008)

.. (WEnd)
WINREmMALULAENTEIBUNATUYT (2542)

15

15
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(2550)
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Us.a. (Infidnen)
UNINYRYNALULAENTEIOUNAINTZUAT
Wile (2554)

Ao, (L)

UM INYRNALULAENTEIOUNAINTZUAT
Wile (2548)

.U, Qaanssuluiin)
umIngnaewmalulaguniuas (2545)

15

15

AIEA1Ens19158 A3, 3573
Willauy
3-7101-00229-XX-X

A.0. Grmnssului)
anumaluladnszaeunanIAMUINIG
amnseUs (2552)

A4, Gmnssuli)
anumAluladnszaunalINAMYIvNg
annsyUa (2544)

W.U. (WEN)

WNIneagAaUIng (2540)

15

15

919138 A3 93918 JYININIA
3-3610-00028-XX-X

Ph.D. (Electrical and Computer
Engineering)

King Mongkut’s University of Technology
Thonburi, Thailand (2017)

M.Eng. (Electrical and Information
Engineering)

King Mongkut’s University of Technology
Thonburi, Thailand (2008)

.. (Wand)

W INIRLmNALULAENSEIRUNAITUYT
(2542)

15

15
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3.2.3  210507LAY
Sy | AU Yo dna wnneiavszanan AMAA &1 daUu
Ussuu Yhdnsanmsinen
1| Jemmans1ansd as. oAty dnsduvi | Ph.D. (Electrical Engineering)

Texas A&M University, USA (2004)

M.Eng. (Electrical Engineering)

Texas A&M University, USA (1998)

.U, (rnssuliin) univendeniing (2538)
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Y
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Usznaunms lelvgBouiinneg
wasinuesurensusfduly
AUAUABINITUDIADU
Usenaunis nasdsanisanw
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HaAWSN5ISEUINAANTS
YBInangns (PLOs)

nagNsNIsHaY

NagNSFMIUIBNITIN
wazUsiliuna

NUIAIBILANL

PLO14 99NLUUBAZWAIL
FLUUAIUAY
onludAle

nsaeulagIsn1sussene UHUR
Tneldlasseudugiu (Project-
based Learning) ﬁLﬁﬂﬁﬁﬁauﬁ
NITUIUNTAN BONLUU AL
wagldauszuunIuANSRLULR

Uszliuanuaunsatunisg
DALV W wazldausEuy
muANSRluLA 91Ul
LaUNINY 1ASINUNGYN UaEnI3
gOUTBLYY

PLO15 99ALbUULaZNmuI

nsaeulagTanisusIeny URUR

Usgiliuanuainsalunig

szuvdinnsetind | naseuileglilassudugiy | senuuu Wamnuagldanussuy

Hamla (Project-based Learning) ki | Bidnwsefindilash annaud
giSeuiinszuiunisin eenuwuy | WWsuneunming lasanungy
Wawwagldaussuy wagnNsER ULl
Sidnnsetindilesn

PLO16 AndlATIEA Mk | Msi3euifiiiunseuiumsan UsziluaInNnIzuIun1SIn

WEIMANEIIY | @3eassa lunisrepenesranys | 1asau nsadeassauinngsy

auosazyiiag | suldmnssudidnnsednduas msvhanudungu uasnis

AIAINTIY sruvARNieS Iileasrasy | Yiauenany

diannsetinduaz | winnssu uazvduasuliindne

JEUUABUNUNDS | A1N1T0ARTILATIZN I1UAY

ogslossenusI | uanwnarwiad o fu

JrnssuBANNIatnAuas syuY
ADUNILADS LAPIEAULDY
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ANTUEAIANNFNNUTIENININATWSN TR NAIA TSI WaNgAS (PLOS) AUNIATFIUNANISITEUIAIANTBVUNIATFINAMIR (TQF)
nuInIYIANE NI

HANIS38USAINNSIUNINSSIU 1. AISTII 935N 2. a5 3. inwen Uy 4. INwEANUFUNYS 5. inwens 6. Aavzuazns
Y &9
AR (TQF) SNTINYAAIUASAIIY AaTrzideiauay a5asTA
q o a =
SUlnveoy n1589815 Uasns
ldinalulad
15U

HAANSN13IUINAINIevaq

Y 1 2 | 3 a| 5 6 12 | 3| 1| 2|3 | 1] 2|3 /|4]1 2 | 3| 1| 2|3
vangns (PLOs)

PLO1 88UN8ANMUMINYLALANAT
vosfalziarnsaseassa

e

PLO2 8AUTI8ANNRLIEVDIAINY
naNa1eNIILsISULA

PLO3 szymuiiUesiuiiediy
MsUsgnaugsiaLaginey
& o @ 2
wugruvwdunenisidu
AUsznaun1slel

PLO4 §9iNwen15hun19 wasdadns
LomsanuingUszasdly
USUNNSERE1STINaINaney

PLO5 Ldenlavaluladansaumne
warnsdeanslansany
nnUsEasd naanauiivinTiu
Aowavansauwme

PLO6 uanemauslanieniies
waztauslulglunis
NAUAULBILALNTALTY
Win
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UAa.2

nan1sEeuinunTaUNINTIIU
Al (TQF)

v ¢ a v 1Y
NAANEN5I38UZNAINNIIVBS
nangns (PLOs)

1. AAUETIN 938555U

2. A3

3. inwen g

4. INYEANUTUNWYS
LNINYARAUAZAIIU
SUAnYay

5. inwenIs
Aasreiiden say
n1550815 uazns

ldinalulad

15U

6. Aavzuazn1s
A59a55A

1 2 3

PLOT wansoondainuyeuduiug
FEMINNYARA e3NTviu
safugpuld Tszidouide
asiviana dedndgain &
ANUSURAYBUADAULEY
danu wazdawandey

PLO8 T¥mnuAnas9assAbunig
ASNAUNS AU
TasaNsia

PLO9 AAItAT1E9 29uau aeady
syUU Weunlatynvseriie
aankuuuinnssule

a

vanewn : seydydneal v ludesiinadninsiSeuiiieauisemdngns (PLOs) duiusiumasgiunanisioudmunseuunsgiuna (TQF)
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v dvAnyIaly
uansieuslumssdarumneded
1. fUAMIIIN F3TIIN
1Ay wsnngsvlouressnnsiazdany
n3sranAuaziAUTURAYeU
frnudedndaain
fanudiinlunu Wilagdu uazidnlalan
frnudeany LazdlInansisa
ansaunlalamimeduiis lnedandnansssunagasesssy

A T A

2. fuanus
1. fimnusevd Manviminagddesimisinislna
2. fanulds waganunsauarmnauslamenuies
3. anansohanuslildlunisandudin wasimudeny
3. auiinegenelayayn
1. fdanufeaiaassa
2. fivinwennshin wazanunsaduruegdussuy
sInteszinazuidaymieng 9 lagldUaan
4. fuiineeANNFUNUSIENINYARaLAZANNSURAYEY
1. fanudnlafiugiuvesnisedfuiuludsas
2. famemaduiih wesdlaunmummaduandniialungy
3. Tanyweduiusinfugdu
4. fiarwiuiiaveusionuies dinm uazdaiaden
5. fwineznsiinnziidediaey nsdesns uasmslémaluladansaume
1. fievwannsolunisdeansuarldnmnldodieiiusyansnm
2. fanwanansatumslduazidndentdmalulagansaumelaegrauvanyay
3. dANNaNNIAIATIBIARILULaEN13INN1TToYA
6. fuRavzuazn1sasneesIn
1. aszvinuaziuriluuiuazanuuvesdauzuas Tamsssuvesineuazaina
2. #anus Anudile wasduauniidyan
3. fAdeiminulugnsaiisasse
7. ANUAMSIIN A3YTITU
1. I3y wnsnngsulouredssAnsiazdany
s wazinNSURAYTEU
fmnudedndaain
frnudinluny Wilagdu uazidhlalan
dmnuiduaay wavilInaisnsue
annsauntelamsmedudis lnedandnausssunagsesssy
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8. AuAu3

1.
2.
3.

IS Y £y L3 Qv o ca w

fianuseus Tlanvimiuagideviauiniialng
faulis waganunsauarmauslamenuies
anusarausivldlunisandudin wasinudsay

9. uvinwznialayayn

1.
2.

1ANANASINETIA
fvinwznsAn wavaunsawnuegrdusyuy
FInaTeikavuntameng q nelddyan

10. AUYINEEAMUTUNUSTTUINYARALEZAUTURAYBY

1
2.
3.
a4

faadnlanugiuveansegiuiuludeay

a < Yo v I3 A aa '
finmznslugih wasilaunumnmsduandnialungy
Nuyweduiusanugau

TPNUSURAYBUFDAULEY FIAN LAZAILING DY

11. AMUNNWLNITIATIZILTIANAY N1580815 wazn1stdmaluladansauned

1.
2.
3.

fianuanunsatunisdeasuaglinuliegieiiussdngnm
fianuanunsatunislduasinfentdmaluladansaumeliogramunzay
fianuainIndnenideiaauuaznsinnisteya

12. pruRaUznazn1sadneassa

1.
2.
3.

aszntinuasdusstlunuAlarAuNTesAaUzuas Tnusssivasnguazang
faus ANl warduauniidyan
deimlmnludnisaieassa
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ANTUEAIANNFNNUTIENININATWSNTTEUSNAIAN IV MANgAT (PLOS) AUNIATFIUNANISITEUIAINNTBVNIATFINAMIR (TQF)

RUINIVNRINTE F1V1IV1IAINTIUDANNTD

UNHALAZTZTUUADUNINDS

HANTSITUTAINNTaUNIATIY
AMIA (TQF)

naawsnsiuinAnde
Yowangns (PLOs)

1. AMSTIN ATUFTIU 2. A3

3. vinweneleyan 4. inwzANUauWUSsEnINg | 5. vinggnnsdnsieiilisiaia

yARAKATANNTURRYBY

o v
AN5H0E1T waznTld
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2|3
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o Py Y A A
Fuuniazdvneelunsidinsodle
JiRnsmadmngsy
Bidnnsefinduazsruunauiames

1%

PLO13

20NLULLATHMLNIUTIATY
ARNAILARIEUSUIMNTTY
didnnseiinduazsruunauiimes

et

PLO14

PONUUULATITRILITZUUAIUAN
FalutRle

PLO15

DONRUULATWAILNTEUY
a & a I1 £ v
iannseiindlasila

PLO16

ANIATIZY VUK WEaANLS
PIUAULBILAETIIUAUIAINTIH
Sidnnsefinduazszuuneuinmes
p819H95591U5U

(Y]

nunewe : syydyanual

9

L4

v ludosiinadnsnsisouiinnaviawemdngns (PLOs)

[

AUNUEAULIATFIUNANITRUIANUNTBULIATI LA

a

% (TQF)
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NUINIVUANZ
HANTSSEUS UM TellAUvInenall
1. AMSTIN ATYTTIY

1.

Whlawazauddduinusssulng aseninlunnA11095sUUANSITY FPUSTTNEYARY Lay

&
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2. Au3
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5.
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LAs¥EA1EAs LaN15UTEenAlYiuIUNIRIuIAINSTUAmERsIAEIT0e wagn15asne
winnssunamalulag
=~ 1 1 a ) o Ao w ] a a a va &
finnuswazgaudilaingatundnnisiddyy Melulmguiuazujus luillenives
A1V NANIZATUNIIAINTTH
anansaysunnsausluanvinndnwiuanudlumansau 9 Aneives

a ¢ Y  aa = = 9 ¥ A A A
anunsadnsiwazuibudam sredsnisiinungay swudenisussyndldiasesien
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anansaldanusuasvinurluanvivvesnu Tunsussendunlelymiluauasale

3. vinwzmelaygn
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@1113059U5 Anw) sz wer aguusznutyviuazainuienis
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faupuinisuazanudangulunisusuldesdnnuiiieiteedramunzan Tunsiamn
winnssuviserogenasrauIINANlieg @i aTIA
ansodududoyauazuaamanufiiuflifoaues ensiouinaadinuazviuse
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4. VinweANFNNUSIENINYARBLAZANNSURAYEY
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A1TLEAINTIINTZANYAMAUTURAYIULIATFIUNANTSITEUFIINUANGATE518397 (Curriculum Mapping)
FUUNAUTILIVT AUNAEWSNISITeUI AN IsvamEngns PLOs : Program Learning Outcomes

nUINIYIANE N

SHEY/F2IUN

HAANEN13138USNAIANTIVRIMANGAT PLOs : Program-Level Learning Outcomes

RN RNE2IU (PLO)

NUINIYNANIE (PLO)

3 4 5 6 7

10

11

12 | 13 | 14 | 15 | 16

SU101

AadzAaung

SU102

Aaunsasnsassa

SU110

UYwITUNTATIATIA

o0 o -

SU111

U

SU112

ANLEY

SU113

ANSAIAIDIULALIDNNS

Su114

walulagiudgulan

SU115

RV TLGREN

SU116

Aavratyludwaysivasielu
Useinalne

SU117

AausAUTMUSITUNIINTITIU

SU118

annUnonssuwardavluieide
Ay Tuoanaedla

SU119

NSEUITTUNTTUTONM TR
AN NN

SU120

Tne@nw

SU121

aa IS
Fanmslulsswealnewazeondeu
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HAANEN13138USNAIANTIVRIMANGAT PLOs : Program-Level Learning Outcomes

saRv/Aodvn wandvAnwWiall (PLO) UUINIVANIE (PLO)
3 1q 5 6 7 8 9 10 11 12 13 14 15 16
SU122 aunseUseens [
SU123 FTInludsnumy Inusssy
su124 wamsallantagdu ®
SU125 uywdiunisan o o
SU126 Raugzuardesiuaiouszgndiile [
YUY
SU127 nszuunnsiseuisvuudydnunl o
Tumnssud 21
SU128 msAAuAaUy
SU129 ﬁﬂwzmiﬁmﬁumiaummLLaz?ia | o
SU130 A1SWRIUINITAR ®
SU131 msdamsansaunadesdu L
SU132 Tanuazaseansluaianssud 3 o
SU133 nsdanisdewndanluasiisou ® O
SU134 anuseuinenuaeuiiimes o
waluladansaumauaznsdoans
SU135 @augn15anseding e o
sU136 welulafinsediamiadldly o
Finuszaniu
SU137 wieluladmsdoansiusmyued [
SU138 luliiAuTInuseaniu o e o
SU139 msWmunzgi e o
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HAANEN13138USNAIANTIVRIMANGAT PLOs : Program-Level Learning Outcomes

sWaRu/Fadn wndvAnenall (PLO) nUNIVANIE (PLO)
1 2 3 1q 5 6 7 8 9 10 11 12 13 14 15 16
SU140 wAlulagndsnunanu [
SU141 nsuAdgmuuuaieassa ®
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SU150 ATWeURIIING e o
su151 anudnlaluensesssulanga o
Tuseu
su152 giidyalvedunisasnieassa ® O [
SU153 guvemandiloady e | o
SU154 nmseanuuutazaseassaludals e O o
ML IUDDN
SU155 waengunneufayy o o
SU156 Aaunssuiudenuimusssulne e o
SU157 Tausssulutinusyaniu o
SU158 Mseenmdsneiiionnnwdin o
SU201 awdangulugaiva e o o
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SUEIY/VIUN

HAANEN13138USNAIANTIVRIMANGAT PLOs : Program-Level Learning Outcomes

nuIRIMAnE2IU (PLO) NUINIYANIE (PLO)

3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

16

SU202

AWIBINGUNDNITFDAITUIUIYIA

5U203

NNYLNSHRATRE19E519ATIA

SU210

Mskne lneiien1saeasway
ASEUAY

SU211

Ausilesduineiun winag
neluendeu

SUz212

MwESuAaLNaNSERE1TAU
TRIUSTIU

SU213

A IENENITHAILTIN

Su214

a oA =
AYIFULNDDIYN

SU215

TMuLaMsazaUNuTIY

SU216

N1981UNTYIDINGUNINITIANTA

Suz217

ASULAUDLTIAS9ATIARIE
AYIDINGY

SU301

& Ay
WaLNaqmuE

SU310

N159UINYLALNITIANITUIANN
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ANITTYN 21

SU312

NARNNLAZ LN AR D)
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§I5UVFIVNE
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Sndun
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SUEIY/VIUN

HAANEN13138USNAIANTIVRIMANGAT PLOs : Program-Level Learning Outcomes

nuIRIMAnE2IU (PLO) NUINIYANIE (PLO)

3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

16
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HAANEN13138USNAIANTIVRIMANGAT PLOs : Program-Level Learning Outcomes

sWsAv/Fodn vuandnEnyaly (PLO) nIAITUANIE (PLO)
3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
sudtd piilyanviesiugnszuiumsnan ®
SUA15 nsmanauagnsRLugTUd MYy [

UsENIUNT

SU416 g§3nandvia
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HRUINIVRANL

SHEAY/223U"

HAANEN13138UINAIANTIVRMANGAT PLOs : Program-Level Learning Outcomes

R RNE2IU (PLO) NUINIBIRNIE (PLO)

3 4 5 6 7 8 9 10 | 11 | 12 13 14 | 15

16

511 104

whanaadmIuimng 1

514 101

Aandnlu 1

600 201

ANUARASI9ATIALLANYDY
waluladuazddinssy 1

600 202

ANUARAS19ATIALLANYDY
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SNEIY/YIUN

HAANEN13138UINAIANTIVRMANGAT PLOs : Program-Level Learning Outcomes

nuIRIMAnEIU (PLO) MNUINIVANIE (PLO)

3 4 5 6 7 8 9 10 | 11 | 12 13 14 | 15

16
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HAANEN13138UINAIANTIVRMANGAT PLOs : Program-Level Learning Outcomes

saRv/ a3 wndvAnenall (PLO) wURIYNANIE (PLO)
3 4 5 6 7 8 9 10 | 11 12 13 14 15 16
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SNEIY/YIUN

HAANEN13138UINAIANTIVRMANGAT PLOs : Program-Level Learning Outcomes

nuIRIMAnEIU (PLO) MNUINIVANIE (PLO)

3 4 5 6 7 8 9 10 | 11 | 12 13 14 | 15

16
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ANNAANEN

618 494

TAssudenssudidnnseding
LAZSEUU




126

4Aa.2

SNEIY/YIUN

HAANEN13138UINAIANTIVRMANGAT PLOs : Program-Level Learning Outcomes

nuIRIMAnEIU (PLO)

MNUINIVANIE (PLO)

3 4 5 6 7

10

11

12 13 14 | 15 16

ABUNLNBSANSUANN RN

618 495

TAssAmINSISUBaNNIaing
LAYITUUABNNILADS 1

618 496

TAssudrnssudidnnsating
LAYSEUUADNNILADS 2

618 497

MYaNLAY

618 498

LSBIARLRNIENIIIAINTTY
SannIatindiazAaufinges 1

618 499

LSRIFALRNIENIIAINTTY
SANNIAUNALALADUR LMD 2

618 529

RUAEDGNIGR

618 534

ssuuddnnsatindnisiu

618 535

& A4 A o ¢
WUEWULﬂia\?NaﬂnﬂqiLLWWS

618 536

aUN30luazN1TBNUUUINAS
ddnvsetindlugy

618 547

A199BNLUUBNISAWISABUNILADS

618 568

NMSUSTUIRNANINNIINISUNNG

618 574

AAINTIUYULUA

618 575

1A59918U ST EMADLLAY TTUU
ey

618 582
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PIANTEUNAUTIUNBU

620 101

AR IFINTTY

631 328

ﬂﬁﬁamﬁ’fagat,l,amﬂ%mha
ABUNLHDS




127 unv.2

HAANEN13138UINAIANTIVRMANGAT PLOs : Program-Level Learning Outcomes

nuIRIMAnEIU (PLO) MNUINIVANIE (PLO)

1 2 3 4 5 6 7 8 9 10 | 11 | 12 13 14 | 15 16
o o
o

SNEIY/YIUN

631 451 Buwedlinwisasmas

631 452 nsimuIkennARTuLLgUNIal
\doul

631 453 syuuAnUUaenieIATadY ®
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A1 UANINITNTEANBAUTURAYBUNIATFIUNANSLTEUFINNENEATEI18AY1 (Curriculum Mapping)
fuNaaWsSN1sI3euINANIsvamengns PLOs : Program Learning Outcomes
UNAIN83B0IRAUTuURIIBEN BN tazdvrveruTunuIndvanie (muaautul)

wuUNA
Full/svaiv/detv 1Y nadwsnnsi3eusfinemIsvasmangns PLOs : Program-Level Learning Outcomes
wienn WIndvAnEall (PLO) “UINIVNANE (PLO)
3| 4 5 6 7 8 9 10 11 12 13 14 15 16
U 1
SU101 Aavz@auinsg 3(3-0-6)
SU102 @auinsasneassn 3(3-0-6) Ap ApAt | Ap
SU201 mwdangulugafavia 3(2-2-5) Ap | Ap | Ap,At
SU202 mwdanguidienisdeans | 3(2-2-5) Ap
UIUNYI
SU203 vinwgnisdeansedn 3(3-0-6) Ap | Ap
a59a33A
SU301 WaLﬁaaﬁuﬁ 3(3-0-6) Ap,At | Ap,At
SuU401 mmﬂu@ﬂszﬂaumiﬁ 3(3-0-6) U Ap
Fuimdouseuinnssy
511 104 upaAaadniudmng 1 3(3-0-6)
514 101 #Andvly 1 3(3-0-6)
618 110 NM5lUSUASUABNRIADS 3(2-3-4) U
dnsuiaing
618 112 adlarnansimnssulnin | 3(3-0-6) U
1
618 120 Arnsaulyihitugiu 3(3-0-6) U
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Ful/sad v/ o 1Y nadwsnnsi3eusfinemisvasmangns PLOs : Program-Level Learning Outcomes
wienn WndvAnEall (PLO) wUINIVNANE (PLO)
3 q 5 6 7 8 9 10 11 12 13 14 15 16
N7 2
SU402  wInNIIULaZnT 3(3-0-6) U Ap | An
DONULUY
600 201 AwARaTwasIAlulan | 1(0-3-0) ApAt | Ap
vouvaluladuag
AINTIU 1
600 202 AwARaTNETIAlUlan | 1(0-3-0) ApAt | Ap | Ap
vouvaluladuag
AINTIU 2
614 201 WWHULUVIAINTTU 3(2-3-4) Ap,S
615 112 naA@nsiAINTIy 3(3-0-6) R,U
616 101 BIAANUTUALNANNTS 3(3-0-6) RU | RU
d1sunITUIUNIG
NAMNTIH
618 214 ANAAIENT 3(3-0-6) U
Aenssulii 2
618 216 mmé“aﬂqmﬁami 2(2-0-4) Ap U
Foansdviuiaans
618 222 MTIATILIRSINTN 3(3-0-6) U
618 223 UjURANsIWuay 1(0-3-0) Ap,S
Bidnmseindiiugiu
618 224 qﬂﬂsamazmiaammu 3(3-0-6) U Ap,At
19958Lannseiing
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Ful/sad v/ o 1Y nadwsnnsi3eusfinemisvasmangns PLOs : Program-Level Learning Outcomes
WUIWNA wnaivdneialy (PLO) NUINIYWANIE (PLO)
3| 4 5 6 7 8 9 10 11 12 13 14 15 16
618 225 UJUANTIAINTIH 1(0-3-0) Ap,S
Biannsedind
618 228 NITIATIZNINAT 3(3-0-6) U Ap,At
Biannsednd
618 240 lassasadeyauay 3(2-3-4) U Ap
danasniy
618 241 N1FDBNLUULAZNNT 3(3-0-6) Ap
lUsunsugudeya
dusuIeang
618 242 anUnenssunay 3(3-0-6) U Ap
29AUTTNOUITUY
ADUTILADS
618 250 993AINALALNNT 3(2-3-4) U
DONLUUNITABAN
NI 3
618 311  @dadmsu 3(3-0-6) Ap,At Ap
Aenssuliih
618 313 msUszgndreuiImes | 1(0-3-0) Ap
Wanadla
618 317  MSWHUMISNWHTY | 2(2-0-4) Ap
wailndesdudmiu
3FNg
618 326 MIUTTENATEUULAL 1(0-3-0) U Ap
doyeyad
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Ful/sad v/ o 1Y nadwsnnsi3eusfinemisvasmangns PLOs : Program-Level Learning Outcomes
wuein wn3gAnenall (PLO) wUINIVNANE (PLO)
3 4 5 6 7 8 9 10 11 12 13 14 15 16
618 327 Wandvesianlnihuay | 3(3-0-6) U
gunsaldiinnsedind
618 344 NIIUITUUUNURANT | 3(3-0-6) Ap
ek
618 352 lulpsmeulvsaiaesias | 3(2-3-4) Ap,At | Ap,At
Suwedidnuisassnds
ek
618 354 SyUUABNNIADIHLAL 3(2-3-4) Ap,At
anoInailein
618360 AUNUATARY 3(3-0-6) U
wilmdnlylsi
618 361 wndnN1ssEULARANs 3(3-0-6) U
618 362 N13UTEINAAY N 3(3-0-6) U
favia
618 370 A3l tanaznsia 3(3-0-6) U Ap,At | Ap,At
el
618 371  FEUUAIUANLTNAY 3(3-0-6) Ap | ApAt
618390 M3 1 (lad U U |ApS An At
Uoun
240
la9)
620 101 TaniFNTsy 3(3-0-6) U
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Full/svaiv/detv 1Y nadwsnnsi3eusfinemisvasmangns PLOs : Program-Level Learning Outcomes
wuein wn3gAnenall (PLO) w2V AN (PLO)
1123 4 5 6 7 8 9 10 11 12 13 14 15 16

3 4
618 418 mmé’mqmﬁami 2(2-0-4) u Ap | Ap u

Maudmsudenng
618 495 1A39UIAINTIU 1(0-3-0) ApAt | Ap | An An,At

diannselinduazsyuu

AOUNIADS 1
618 496 1AT9UIAINTTU 2(0-6-0) ApAt | Ap | An An,At

diannselinduazsyuu

pOUNIADS 2
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WAUEWNIANY
Ful/sadvy/Fodnn* U waé’ws‘msﬁaui’ﬁmw%’wawé’nqms PLOs : Program-Level Learning Outcomes
nulein wInvAneall (PLO) WNINIVUANE (PLO)
3 q 5 6 7 8 10 11 12 13 14 15 16
A 1
SU101 Aadz@auinsg 3(3-0-6)
SU102 @auinsasneassn 3(3-0-6) Ap ApAt | Ap
SU201 mwdanguluganavia 3(2-2-5) Ap | Ap | Ap,At
SU202 awndanguitenis 3(2-2-5) Ap
Hoansununvf
SU203 vinwenisdeansedng 3(3-0-6) Ap | Ap
A59E55A
SU301 wawlesiug 3(3-0-6) ApAt | Ap At
sud01 anadugUsznounsit | 3(3-0-6) U Ap
Fuimdouseuinnssy
511 104 upaAaadmivdmng 1 | 3(3-0-6)
514 101 WAndvalu 1 3(3-0-6)
618 110 MslusunsupouiImes | 3(2-3-4) U
dmsuieng
618 112 AflAAERAS 3(3-0-6) U
Aenssuli 1
618 120 Fennssallihitugu 3(3-0-6) U
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Full/svaiv/dedn 317U nadwsnnsi3eusfinemisvamangas PLOs : Program-Level Learning Outcomes
nuqein WndvAnEall (PLO) wNIRIYNANE (PLO)
1123 q 5 6 7 8 9 10 11 12 13 14 15
N7 2
SU402  uinnIsuuaznIs 3(3-0-6) U Ap | An
DONULUY
600 201 AwAREswasIAlulan | 1(0-3-0) | U ApAt | Ap
vouvaluladuag
AINTIU 1
600 202 AARaTwaTIAlulan | 1(0-3-0) ApAt | Ap | Ap
vouvaluladuag
AINTIU 2
614 201 WWHULUVIAINTTU 3(2-3-4) Ap,S
615 112 naA@nsiAINTIy 3(3-0-6)
616 101 ®AANUSUaEVANNS | 3(3-0-6) U
d1sunITUIUNIG
NAMNTIH
618 214 ANAAIANS 3(3-0-6) u
Aenssulii 2
618 216 mmé“aﬂqmﬁami 2(2-0-4) U Ap U
Foansdviuiaans
618 222 MTIATILIRSINTN 3(3-0-6) U
618 223 UfURANsIuae 1(0-3-0) Ap,S
Bidnseindiiugiu
618 224 q‘dﬂsamazmiaammu 3(3-0-6) U Ap,At
19958Lannseiing
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Full/svaiv/dedn 317U nadwsnnsi3eusfinemisvamangas PLOs : Program-Level Learning Outcomes
wuaein wn3gAnenall (PLO) WUINIVUANE (PLO)
31 4 5 6 7 10 11 12 13 14 15 16
618 225 UJUANTIAINTIH 1(0-3-0) Ap,S
Biannsedind
618 228 NITIATIZNINAT 3(3-0-6) U Ap,At
Biannsednd
618 240 lassasadeyauay 3(2-3-4) U Ap
danasniy
618 241 N1FDBNLUULAZNNT 3(3-0-6) Ap
lUsunsugudeya
dnsuiang
618 242 anUnenssunay 3(3-0-6) U Ap
29AUTENIUTEUY
AOUNIADS
618 250 MITAIVAKALNT 3(2-3-4) U
DONLUUNITABAN
N7 3
618 311  @dadmsu 3(3-0-6) Ap,At Ap
Aenssuliih
618 313 M3UsEYNA 1(0-3-0) Ap
AOUNLADSLTUNATA
618 317  MSWHUNBITINGY 2(2-0-4) Ap
Fanaiadedu
dmiuiang
618 326 MIUsvgndssuuLae | 1(0-3-0) U Ap
doyeyad
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Full/svaiv/dedn 317U nadwsnnsi3eusfinemisvamangas PLOs : Program-Level Learning Outcomes
wuaein wn3gAnenall (PLO) WUINIVUANE (PLO)
31 4 5 6 7 10 11 12 13 14 15 16
618 327 WandvosTanlnduay | 3(3-0-6) U
gunsaldiinnsedind
618 344 3FINTTU 3(3-0-6) Ap
SrUUUURNTS
ey
618 352 lulpsmeulnsalaes 3(2-3-4) Ap,At | Ap,At
wazdumesiinum
assnantosdu
618 354  SyUUABUNILADSIAL 3(2-3-4) Ap,At
anoInailei
618360 AUNUATARY 3(3-0-6) U
wilmdnlylsi
618 361 wndnn1ssEULARANs 3(3-0-6) U
618 362 N13UTEINAAYIN 3(3-0-6) U
e
618 370 \n3osdietauarnnsin 3(3-0-6) U Ap,At | Ap,At
gl
618 371  STUUAIUANLTAEU 3(3-0-6) Ap | ApAt
618 390 N1SENIY 1* (L U |[U [ApS An At
ounan
240
Falug)
618 391 Le3ENAUNANEA 1(0-3-0) Ap,At | Ap,At U
620 101 JaniFNTsY 3(3-0-6) U
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Full/svaiv/dedn 317U nadwsnnsi3eusfinemisvamangas PLOs : Program-Level Learning Outcomes
nuqein wn3gAnenall (PLO) wNIRIYNANE (PLO)
1123 4 5 6 7 8 9 10 11 12 13 14 15 16
W7 4
618 418 mmé’mqmﬁami 2(2-0-4) U Ap | Ap U
Maudmsudenng
618 493  @ufaAnw 9(lsitloy Ap,At An U An,At
N1 640
)
618 494 1A39UIAINTTH 2(0-6-0) Ap,At An U An,At
ddnnsefinduazsyuu
ADUNINDTANTU
annaAne

weme * el seysedvnteanutud sussduraansnisiseuiues Bloom’s Taxonomy (Revised) Ineseydaydnualisil Tuansnses PLOs

Remembering unuMIBdanval “R” Understanding unuMednual “y”
Applying unusednyanval “Ap” Analyzing wnusednyanval “An”
Evaluating unuMedyanval “g” Creating unuMIdnval “«c”

dm3uU Psychomotor Domain (Skills) unusaedganual “S” Affective Domain (Attitude) unusmedeyanwal “At”
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wSesdnsnaliiln (eundenuaziava) 618 437 La3eadnsini

618 439 nstuLadoude i

618 446 SxUUABLNILADTIUUDAAMNTTY
618 456 gUnsAlMUANNTINEATUIUNTALH
618 487 Uyay1Uszhvgdmsuicmns

618 574 IMINTIUVULUG

= A o [ 13
Lﬁi@ﬂll@?@LLﬁ%ﬂ’]i'}(ﬂVﬂ\‘ilWﬂ? (aUNABNLAY
RVIR))

618 370 w309iatAuazn15inn1eliin (Jadu)

(4) ngUAINIAUINRTTILAZANDINAH A

a a s = o o
AU TEAYTEITNIFIUN

618 327 Wandvesiagnihuazaunsaldidnnselind

(U9A)
618 344 FenssuszuuUURnIsUody (J3fU)
618 473 LGULTOIWATNIUAR LD

llpslusiwawesuaznsussyndldau

618 354 SLUUADNNLABSHATALBINANIAD (TIAU)
618 448 FFINTTUVDNALITHIF
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ATANUIN R

ANTILEAS
AMudBNARBIYRINAR NSNS TEuSAAnTuavdngns
(Program Learning Outcomes : PLOs)
funadwsn1siseuinaavisvessedn

(Course Learning Outcomes : CLOs)
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AAKUIN 2

AT NUEAIANFDNAFDIVDINAANTNNTLT8UNAIANIIVaMENEAT (Program Learning Outcomes : PLOs)
(% v ¢ = v o a .
NUNAANINITLI8UINAINNINYBITI8IYT (Course Learning Outcomes : CLOs)

PLOs 83 NTURAYaULAAE PLO uaskadnsn1siseuina1nniauassiedvn (CLOs) NUBLNG

PLO1 a3utgAMunNELasANAIvRIRaUswAZN15a319aAL0

600 201 ANUARAS19ETIAlUlanvaInAluladwazIAmINsy 1 1(0-3-0)

CLO1 ®a5uU18ANUNLIEYRINITASI9ETIALUMUALULaE LAz IAINTSULA

PLO2 afUs18AMURUNEYBIANURAINNABNIIAUSTTULA

618 216 NWIBINgENENITARANTAUTUIAINT 2(2-0-4)
CLO1  szumMamanvanemeiausssulunmsdeasnudeng wiugsiaumnanusemesiig 4 Ia

618 317 NsWEUNIWISINuTLNAAUBIRUdAINTUIAINS 2(2-0-4)
CLO1 seymMuvanvatenainusssulun1sdeansniwdingy nnsalmegenisdeanstiuinusssy Tu
suwuunsleulel
618 418 NMWIBINGULNONITVINUAINTUTAINT 2(2-0-4)

CLO1 szymavaInvatemeinusssulunsdeasniwdingy nnsalfegansdeastuinmsssulun
iaule




207 umv.2

PLOs g3 NTuRnvauLdar PLO uaskadnsn1siseuina1nniawassiedvn (CLOs) NUBLIAA

PLO3 szuaauiilasduieaiumsusenaugsnauasiinesivugiuidniusenisiudusznaunisia

618 484 mauusenaunsivnuuinnssy 3(3-0-6)
CLO1  sdunsarmmneuazdsinduresainiassAuasauuinnssulussdnsniagsiuazgnamnssuls
CLO2  eFungMsasNgINvWIngoNUAzIUINNA1 Ulsulyd wasguuuuld
CLO3  85U18M5¥N§INT NMITLMaN wazn1saaadesiuld
CLO4  aBUIEUMAIRUNULALIBNTTEANRUNY N153N1TAUNNTRULA
CLO5  seynguanegshatosuls
CLO6  eduemdnnsanudugihgsiald

PLO4 diinwemsldnien wazdeansldnssmuinguszasaluuiunnisdeasivainane

618 216 mwdanguiienisdeansdnsuiamng 2(2-0-4)
CLO2  efueUsziuInmsilsdoyauaziFassnnmudnguluBanaiaviedeyadsimnssulminle
CLO3  efueUsuiiuIInmssudeyauazisessnnwsmnguludaneiaiedeyadimnssuludils
cLoa  fiviugmsyanazaununnwsanguluuiunvesanunisaifiagwilunsvianuesimng

618 317 NMSIEUNMBIINGuTANAlATDIRUAUTUIAING 2(2-0-4)
CLO2  Wauunmnudvisinisdu 9 iWunwdangule
CLO3  hgusizassvisaillommamnssulnihvioineaansidunwsinguls

618 418 nMwdsnguiiiensvinudmivians 2(2-0-4)
Loz  fefeyauaziZossmmmsinguluiinnisinuvesimnsuazneuauosddildls
CLO3  yyauazaunuIn dnguludinnisinuveiamnsla
CLo4  sruteyanazBossnawsinguluiinnsinuvediemnsle
CLO5  WeummdsnguisituiFessludinnsiauredmnsld
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PLOs

‘ g3 NTuRnvauLdar PLO uaskadnsn1siseuina1nniawassiedvn (CLOs)

VN8R

PLO5 iFanldmaluladansaumauaznisieanslinssmiuinguseasd nasnaudviviudouazaisaume

618 418 Mw1dINauLNaNITYINUEIMIUIAING
CLO5  Ussgndldwaluladansauwmelunsioarsmwdangeluuiunvesnisiaula

618 484 maufuszneumsfivemuinnssy
CLO7  szumalulagansaumeauaznisdeanslanssiunainuazngugnanla

618 485 NISIANISTLASINITIAINTTY
CLO1  efuemsuazkatunisidenidmalulaglunisdnnisia
CLO2 dentiwaluladansaumawaznisaeansinogrumuizanlunisdnnisiasinig

631 328 N15ARANTVOLAALIATEULABUNINDS
CLO1  Ussendldimaluladansaumanasnisdoansiutinuszdriuliegamneay
CLo2 denliislesiuduanauuarainuvasnseliatagnsies

631 453 szuupuUaensielaiues
CLO1 Henliisdesiuduanauuarainuvasndaliatagnsies

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

PLO6 W&

auslaneaues uazihanuiluldlunsiauiaueswaznisdiugin

618 391 WIgUANNARNY

i lulgadasanula

1(0-3-0)

CLO1 WANIIUANUREIUMEAULDY LazUIEIIUAMIMINLEALTBINUAUANEINNTOVBIRULDILA
CLO2 ’J’NLLNuﬂﬁiﬁWUWﬁﬂiﬂ%ﬂﬁ%ifﬂﬂQH NMSEUNEAl NSWYUIANUNYELTATU LarNISIREUTI8UNE
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PLOs g3 NTuRnvauLdar PLO uaskadnsn1siseuina1nniawassiedvn (CLOs) NUBLIAA

PLO7 uand@andeiinezanudunussznineyana srunsaineusaiudauld dsudeuitde aswianan dedndqasn danusuiinvausianuias

Ay wazdInasy

600 201 ANUARES19ESIALUlANTBLNALULATWALAAINTSY 1 1(0-3-0)

CLO2  yhawsudugaulunisnessnnudnlagldiniadionisiniiugiulad

600 202 ANuAREseassAlulanvasnalulagkasIFINgsy 2 1(0-3-0)

cLo1 vhnuswiugdulumsundymilaglinssuiunsessuuld
618 311 afndnsuIrngsuluii 3(3-0-6)
CLO1 SuRaveusentAnlasuteumnelutuEeuy

a

CLO2  Hsulevite nssonial Bedndgasn

618 391 LWIYUANNIANY 1(0-3-0)
CLO3 SURATaURBNTNANLASUNaUTLNeluTWS 8y
CLO4  Hszleouit nswwielian Jedndgasn

618 493 awiiafnw o(lsitfoundn 640 Halu)
CLO1  shawdmiugdu flsadovity waganuiuinveu
CLO2 wnausnan1sufuRaniafnula
CLO3  swaunsufiRaniadnula

618 494 TAT9UIFMNISUBANNIolnduasszuunBUR AR MSUaNAANY 2(0-6-0)
CLO1 vhawsiuiugdu dszideuite uazanuiuinveu
CLO2  dnawsluguiuurassenuiavasulinanle
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PLOs

g3 NTuRnvauLdar PLO uaskadnsn1siseuina1nniawassiedvn (CLOs)

VN8R

618 495 lassanAmnssudidnnsednduarszuumouiiames 1 1(0-3-0)
CLO1  $uRavousenthiifildfuseumng
cLoz  fsuevitdy nswionan Fodndanin
CLO3  yhowswiuioulungy uazeansdlunsdudulasaanuls

618 496 lassAmnssudidnnsednduazszuuneuiames 2 2(0-6-0)
CLO1  $uRavousenthiifiléfuseumng
cLoz  fsuevitdy aswionan Fedndaain
CLO3  yhowswiuiioulungy uazemnsdlunsdidulasanuls

PLO8 TdanuAnad19d55aun1sadIanaunsaniulasensta

600 201 ANUARES19ATIALUIaNYaInAlLlagwaIAINTIY 1 1(0-3-0)
CLO3  THPnuAnas19assAluNSaS19NaIuIINNSEANeIwarianssule

600 202 ANUARES19ATIALIaNYaInAlLlagwaIAINTIY 2 1(0-3-0)
CLO2  THPNuARES19ETSALUNTAS1INAIIUINNS AN AL ANTTULA

618 485 A15IANITIATINITIAINTTU 3(3-0-6)
CLO3  83U18ANNMINEIBINTTIANITIATINTIA
CLO4 @enlislunsannisiasansinegnamanyay
CLO5 W3guleudofianasvaiufasiousmsinnislasenisia

618 495 lAsauAmnssudiannsatinduas seuuAsuimes 1 1(0-3-0)
cLog  TdenudnaseassatunsasiananuseuInnssule
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PLOs

g3 NTuRnvauLdar PLO uaskadnsn1siseuina1nniawassiedvn (CLOs)

VN8R

618 496 TATIUAIAINITUBANNTDNNALALILUUABUTILMDS 2 2(0-6-0)
CLO4  TmnuAnas19assAtunIsas1aNanunsauinnssule

PLO9 AnAs1ewt 1wy agraduszuu wweuiludyni viaiesanuuuuinnssuld

600 202 AuARassassAlulanvesnaluladuagifingsy 2 1(0-3-0)
CLO3  AnlAT1eYt 1eiy agnadusyuu weunladymmanaluladuayiminssule

618 493 @nnaAny) 9 wihedn (litipenii 640 Flua)
cLoa  AndwerkuimaunlalagmilummeuiuasmaljuRaniadnula
CcLo5  uAlelgymauiumsiiasznilile

618 494 lasesnudmnssudidnvselinduazsyuumeuiunesdmiuaniafing 2(0-6-0)
CLO3 Fenitelasanunianssyinguszad vouiwn wazwiunsaiiuauls
cLoa  Adnsresiuuamaudlodaymiidlumemguinaens fURL
cLos  ufledlymmunuinadildinseilile

618 495 lssadmnssudiannsednduazszuuneufiames 1 1(0-3-0)
CLO5  aBunguavlasIsinannsuagmaranefuuinnssula
CLO6  MuukukazeanwuuNauLinnssuligndemIuseileuls

618 496 1ATIMUAAINTIUBANNITINALAYSTUUABURIADS 2 2(0-6-0)
CLO5  eBunauavdasIzivannIsuazmaranelfuuinnssule
CLO6  MuuHukazeanwuuNauuinnssuligniewmuseileuTs
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PLOs

sgvnTuRavaudas PLO uasnadnsnisiseuinaianiavassiedyn (CLOs)

UYL

PLO10 53UAMUINUFIUNARDAAIENT INeA1ans uazmesinasema Aandudmdudenssudiannsalinduazssuunauig

Wasla

511 104 upagaadmiuiang 1 3(3-0-6)
CLO1  Awinsdnvesdduliegegnies
CLO2  asnasuanuseilowesilsdduliogisgniios
CLO3  awineyusvasilanduliagagniies
CLO4  mAandndurivsuarduysaivasilandulaagiagneies
CLO5  smadoumsiiutuiazanasesilaiduldosagnies
CLO6  myvadauAmUIveINTmvesilaitulioggnaas
CLO7  Meansmvasilandulieggnies
cLos  ulandtamitifetesiueyiuslfodrugnies
CLo9  awnddslusuuuulidmuslaglingredalmalseegnsies
cLO10 1¥Bmsnasouiiievadeunsgitrveseynsuotudvesdinnusiildediagnies
CLO11 \Weupynsumiansuazoynsuunaesuvesilaiduiiimualiliesnagnies

514 101 WaAndvialu 1 3(3-0-6)
CLO1  osunei@ndfiugiu Téun narmansveseyniauasTnginds audivesaans namansuasodlva v
satveia weslulewfind nsduuazaduidesls
cLo2  whlavdmadaymmisilandlugaunisaling 4 [esku MifteadesturtderiSouls
CLO3  edugsssuriTiintuseu q MlliiendestumdenSouls

616 101 BIAANNIUAENANNITAMTUNTLUIUNMTORAMNTTY 3(3-0-6)
CLO1  aBUgRIAANUIMIINEMan AT TAAWNINEElUNTEUIUNTNIIMINTTULAL RRAMNTTH
CLO2  8BUNgNANNNTARNIRATLATNENY
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PLOs

sgvnTuRavaudas PLO uasnadnsnisiseuinaianiavassiedyn (CLOs)

UYL

618 112 adinenansiengsubniin 1 3(3-0-6)
CLO1  ssyfumeunsUssgnduinug Usiusuanetudmiunisuidamasasiuihls
CLO2  seytumeumsvaumssyiuseindadunazeinliidudadu msssndaunseyiusluan
Amnssulnihuazidnvseiindle
CLO3  svydumeunsveuaagdafeilidunnmesdmivimnsailiiuagdidnnselindly

618 214 AdlnFnansIAnTsulni 2 3(3-0-6)
CLO1  fuwandwiuuasiandugadouls
CLO2  wansdumeumemBunadedou msduinsnlaeldisediuaznisussandls
CLO3  eSuigmawtatantana mafnduuadnuusianevaamsuasaanals
CLO 4 wsniUsznouidaden dshuasdedou sautulasniuaranald
CLO5  whaunsayiusuaziasziasiiilagldnmsuvasaranald

CLO 6 wanstumaunIsMmauNsusies WilwsduindauaznisulauiSies dmivlinsemeasiiiuazaaniy

memskUadsiesia
CLO 7 wfaunseyiusdesuazUssendeunsuiseslunisuiauniseuiuseasle
CLO 8 uamidumaunIsAauminduasivadnduduiugiuls

618 216 NWIBINgELNENITFRENTAUTUIAINT 2(2-0-4)
CLO5  ayudeyadamatinannmsilaazldnoundulagaunuiluniwsaingula
CLO6  eFugunaumaneadasedayadaimnssulwihidumwmsnguld

1%

618 326 MIUTENATTUULAL ALY 1(0-3-0)

]

CLO1  efuenanmsWeulusunsumemnauiunesiasnwlusunsunfedlddmsuanulssyndssuuuasau
doyaadlutagiula
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PLOs

sgvnTuRavaudas PLO uasnadnsnisiseuinaianiavassiedyn (CLOs)

UYL

618 362 NMIUTBIIAFYYIUAIA 3(3-0-6)

CLO1

'
1Y =

FBUNENANNIVBITEUUMAEA MU UAT sewlles nsguiegdygufdelliaaiuna wagns
assdaaduludandiegials

CLO 2 gduteMskUasSiusuariiassimuanisulaniSiosuesssuuuas Fyanauuunaldsedeld
CLO 3 eduteMsuUas@uaviiasznanisuladla
CLO ¢ sduteMsuUasiienifivazionioniila
CLO 5 eduiemsudasitendinaznanszyuanmsiulad dwsuieseginauanuiseg
CLO 6 oSUngNITeRNRUUMINTBIRIARALN1TUSTENARLDEN
618 390 NSANIY 1*(lsitfonndn 240 Fla)
CLO1  seyaudiiugiumsadinmansuayinenmansduimnssumanstumsfineuld
618 415 NFIATIMTI VAT NYANNTUFUUTZENA 3(3-0-6)
CLO1  seyssndeuBnadsiiauuaztuneudmiudymmanemanidmsumsdszandlunuimnss
dmsuitvadingadulssgndla
CLoz  szygduvuresiivadaladulavgnd uvEnduuvaunns wvEnduuuBeiean wvinduuusy
ammasm wvEnduuuaamasiuukazas vinduuulaslawonlnueals
CLO3  seyfuneumdnnssuifeuiBnadeinay manufanarlunsduamsnmanisutaunsdadusas
liiBadu msmhdauuuindiBou msvsanuandldwestoyalagliiBnsmdsassioniian 38ns
Uszanauanlugaala
CLO4 sxq%umaums%uﬁmm mMsmeyiusiBsialay Mmneuisilavueannisideeyiusuas Joyvniilen

SUAY
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PLOs

sgvnTuRavaudas PLO uasnadnsnisiseuinaianiavassiedyn (CLOs)

UYL

618 418 NMWIBINGUANONITVINUAINTUIAINS 2(2-0-4)
CLO7 agudaya n91v visegunm Mfieadestiunmsvhnunasihauedunmudingule
CLO8  Uszendldnann1sieunnan1uding miven1sideulsyifauiinazannunen1wsinguinen1sadns
el

618 437 LFosdngluiii 3(3-0-6)
CLO1  szumanmsudaandsnulnihiundanunala

618 438 JFINTIUNTADIAIN 3(3-0-6)
CLO1  fianmirnudilafeiiugiunisuasdiu sssumfiveswas unaariidawas uazngueinisdeainald

618 439  M3tuiAdiumE i 3(3-0-6)
CLO1 syyanuduiusseninainenaansnienmeasnsaanaliiinssuanseiukuuinaomeadamansla

CLO2 syyanuduiusseniainenamansnienmvaansainaliiinssuaaduiviuvinasmeadamansla

618 446 szUUABNNINBSIUIIUGNAIINTTY 3(3-0-6)

CLo1 Tanuiiugruneadinamansiarineremans Aulmnssumansiunisfinuivguivesseuuaeuames

Tunugeannssula
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PLOs

sgvnTuRavaudas PLO uasnadnsnisiseuinaianiavassiedyn (CLOs)

UYL

618 464 FyayrdukaNIEUIUNTALALAGRAN 3(3-0-6)

[ 7]

a =

CLO1  edvevguiauuiazdule

CLO2  efuenszuuNIsHassiwlsguls

CLO3  efunglanuud flaidunisnsgane Mandudnuaziane fiduvesdulsdunanesiald
CLOA  sFunemIulas manszaneuvuiiteuly drduvessuusdy uaznguiunadinnandls
CLO5  afuenszuunIsalaunamnle

618 480 AMINTIUFLS 3(3-0-6)
CLO1  @fueminnIsiugIuveudss azaaAndllewy NsUNINTENLVBUFLT 1ATNLUATIENINALAENI
avaaind lulaslviu uazaendlnvlinvaninindioudnle

618 481 evpaRndimnssubowiy 3(3-0-6)
CLo1 iguLLmﬁmL%qwqwﬁﬁugmmawzwaxqaﬁﬂéLLazmsé’wwﬂalﬁ
CLO2  eSuisUmNgMsaindUTEIIY ARUNsINaN UsIngmsaimagandu msadsriuuaznsagieunduaay
Fela
CLO3  szynannisvainslasusarinszideduanimuindentalea
CLoa  eSuiendnmsnrmiinuergaindiludszgndldemamnssals

618 483 N1IAIUANLAEITUNIY 3(3-0-6)
CLO1  oSunesssumivendouazmanuauidessunudowiuly
CLO2  seymdnn1sveInIsiadudesuaznisnovauesvesuyeddaldossuniuld
CLO3  eBunemihein seduides nsldgunsaiuaziaieailoadsaszniuls
CLO4 seydnunzveadsshusies maidouiiveadssindsfinvnaziiuilas waznisunsnszaeidedls
CLO5  efueAimImuaumsduasiiiould
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PLOs

sgvnTuRavaudas PLO uasnadnsnisiseuinaianiavassiedyn (CLOs)

NUBLA)
618 489 M1seANUUULIULENNEATULAZgIUTONAd M UBIANS 3(3-0-6)
CLOL  88UENT¥UIUMINNULUBIANINIATIAY LAZENAIMINTTN WWIRNANNTIINGIAY JULUUNTIINGIAA
wazl g vetaeAnsa
618 535 Hugruaiesiieanmsunng 3(3-0-6)
CLO1 53UmNNiUSIEnININeIAansTIn ez Imnssudinisunndle
CLO2 sryarmdiugumeingmansiuatsyinedmivimnssudansunmeld
620 101 Jan3AINgsu 3(3-0-6)
CLO1  efugAuitugIuvsndinmaniuayinemans fulmnssumansdmsvamiamnssutagld
CLO2 ®fueANNduiuSTEnINelATEde audi nseuIuNIsHEs waznsUszendldanuveianmnisifinssy
naneg 9 1ol
CLO3 ulannumngvedunugiiaugaigaale
cLoa denlifaniuanzalunuvesianimnssundning 4 1¢
PLO11 a3unsvdnmsnugnumeduiansmumansisnudmiuiansadidnnseinduasszuuaeuiinaeslé

615 112 Nam@RsIMNTIY 3(3-0-6)
CLot utgymszuuusdagldngnisiadeunvestadula

616 101 24AANNILALMENNTTANNTUNTEUIUNITRNAIMINTTY 3(3-0-6)
CLO3  afugminnsveatheujuinisiugiulunszuiunsanavingsy
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PLOs

sgvnTuRavaudas PLO uasnadnsnisiseuinaianiavassiedyn (CLOs)

UYL

618 110 N15MUSHATUABNNILADSANMSUIAING 3(3-0-6)

CLO1
CLO2
CLO3
CLO4
CLOS
CLO6
CLO7
CLO8
CLO9

S UNBLUIAA UENNNTVINNU LazdIuUsEnaUYDIRaNRIMaTLA

D UNIUANNITIANBUIENINIENIALISLAToNALISTRIRBNRNILADT LA
giungmEnNIseRNULarasIlUTINSUABLTINBSMEN T WITEAUEadlA
Weulnadmsnuaninisyinnuueslusunsunauimesla
Weulsunsulunissuuazuansuadayale
oSueviavestoyauaziaiiiiunisuuusing q fllunsdeulsunsuls
Feulusunsudidnisidenvhauteulals
Foulusunsudiinnsiuseuvigle

Beulusunsufifileidugosls

CLO10 Weuldsunsuisinnsdanisuiludayala
CLO11 Waulusunsunansaululdlunisundammemuimnssuls
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PLOs

sgvnTuRavaudas PLO uasnadnsnisiseuinaianiavassiedyn (CLOs)

UYL

618 120 Aennsulititugiu 3(3-0-6)

CLO1  wisUssnmvasgunsalluisasluiinle

CLO2  uanstumoumAessiuariuaUinamdliilagldinatiansinseiuuumswasluadmsy
2995Wihnseuansela

CLO3  uwansunouns AT zitarfuaUsinamsinilnglinednnsinseiuuunmuasiundmsu
2995Wihnseuaaaule

CLOG  uanstuneuMs AT TRLazi waUsnamasssuliih nszualwihuas masliidnsusesii
NTUEARTILA

CLO5  uanstuneuns AT sitasuaUsnamasssuliih nsvualninuas maslifidmiusasti
nszuaaaula

CLO6  uanstuneunsiATEiasiuwaUsnamsliwemioudadluinlg

CLO7 uanstupeumMs AT siaziaUsnamsliiwenaiasdnsnalwidoiuld

CLO8  uwansumouns AT EitarfuaUsInamsinihvesomasly

CLO9  uwansunounsIATERLarAuIaUsINamsinihvesssuulnianumals

CLO10 uanstuneumMs A itasiuaUsinamslifiwedisnsasdemasindilg

CLO11 edunewannsidirdesiiofamalnindosduls

¥

CLO12 wansdunaumsinszitasanausinamaliiivesesdidnnsedndiugiule
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PLOs

sgvnTuRavaudas PLO uasnadnsnisiseuinaianiavassiedyn (CLOs)

UYL

618 222 NI5IATIEI9R5 bl 3(3-0-6)

CLO1
CLO2
CLO3

CLO4
CLOS
CLO6
CLO7
CLO8
CLO9

wisUssinnvesgunsallusaslihla

wanstumeuM e TziariuaUTnumsliilaeldmatiamslnmeiuuumeuazinuald
wansturauNTeTzs e inuUiamsvihlngldmedasasauyamniuasuenidouly
nsiiansangleumasiniigaanle
LLaﬂa%umauﬂﬂiimiwﬁawmawﬁmzuU'%mz:mnNIWWmamqaalWﬁwaqﬁuéﬁuﬁwﬁﬂé’
uanstuneumslinnsiarduaUinamsnihvessinfihoyiussusuaedd
uanstumeuMAnTzTsasarMmnUiamsiiihvenssiihnsswaady

wanstuRELMTIR ke AU sl e sssuu ihansiald
uanstunoumslinnsiardwnUinamdliihvenaseminguasniouadld
wanstuREuMnTT ke fMmnUTamsivihrensreuaueseuiven il

CLO10 wansdunauwarAmuInUsInamsbninlagldniswlasaruatesdrnsunisimsiziaashuiila
CLO11 WaRITUNDUNITIHATIZTININTHALAILINUSINUNS INTNY99995 s ea@Ranasnle
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