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3.1.3.3 57839
wanadnAnenaly Unduazaniadne) Sauliitesndn 30 miein
(1) Fv10AU WU 9 wIwnA
081 101 mwilneiiion1sdeans 3(3-0-6)
(Thai for Communication)
081 102 Aedanguludiinuszaniu 3(2-2-5)
(English for Everyday Use)
081 103 NSANAIYINYEN1YIBINgY 3(2-2-5)
(English Skills Development)
Sufsduidon Swaulsitiosnd 9 wnedn Inelidonsieiviain fis 3 nguis
nauarlaiosndn 3 wmiwn deluil

NGUIVINYWUAENT

082 101 uywdiuAaUs 3(3-0-6)
(Man and Art)

082 102 UYWEAUNTATeETIA 3(3-0-6)
(Man and Creativity)

082 103 USgiuin 3(3-0-6)
(Philosophy and Life)

082 104 91susTIUlan 3(3-0-6)
(World Civilization)

082 105 9158555: e 3(3-0-6)
(Thai Civilization)

082 106 Aalzandnsnssuluuszanaueideu 3(3-0-6)
(Architecture and Related Art in ASEAN Community)

082 107 audiilonswaudin 3(3-0-6)

(Meditation for Self-Development)
082 108 Aauz A UTAIUsITUNIINSIIUY 3(3-0-6)
(Art and Visual Culture)
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082 110

083 101

083 102

083 103

083 104

083 105

083 106

083 107

083 108

083 109

083 110

083 111

083 112

084 101
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AURTITNY

(Music Appreciation)
Aavznsaliuiinuwazyiauedgiaduge
(Art of Living and Working for Happiness)

nguIvIFIAUAIENS
uywdiuaandon
(Man and His Environment)
IIneiuNYBudURUS
(Psychology and Human Relations)
NANNIFIANIT
(Principles of Management)
ARIANY
(Sport Education)
nsfles n1sunAToLazIAsYgAalneY
(Thai Politics, Government and Economy)
Aavznsuanslueidou
(Performing Arts in ASEAN)
N IUSTINO LT
(Aspects of ASEAN Culture)
TAUUSTIUAUNT LT
(ASEAN Music Culture)
NS ITINDE 19519 TIA
(Creative Living)
AanssunitoTinaseasse
(Activities for a Creative Life)
UTEaUNITaIUILITIR
(International Experience)
naniAsegnanaiesiunsiauday

(Sufficiency Economy and Social Development)

nguIrIIngrAansivadinAans
DML NOFUNN
(Food for Health)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

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)



084 102

084 103

084 104

084 105

084 106

084 107

084 108

600 101

600 102

600 111

600 112

600 113

600 114

600 115
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Aundon uafivuarndnuy 3(3-0-6)
(Environment, Pollution and Energy)

Aoufiumed walulaBansaumnauaznsioans 3(3-0-6)
(Computer, Information Technology and Communication)
AAFNERSLaTADRA luTInUTE 91U 3(3-0-6)
(Mathematics and Statistics in Everyday Life)

Tanurawaluladuazuinnssy 3(3-0-6)
(World of Technology and Innovation)

Werans wazinalulaglulssmauondoy 3(3-0-6)
(Science and Technology in ASEAN Community)

wasulueBuu 3(3-0-6)
(Energy in ASEAN)

lanuagas1Aans 3(3-0-6)

(Earth and Astronomy)

2 Fanwwialuiidualasanzdy suaulidesndt 12 wieda
Usznause

1U9AU 91U 6 wienn
awdanquieasdmivineimansUsznd 3(3-0-6)
(Communicative English for Applied Science)
Mwdangwnadadmsuingrmansussand 3(3-0-6)
(Technical English for Applied Science)
v den 3wulidesnia 6 wiieia

weluladazornuardandey 3(3-0-6)
(Clean Technology and Environment)

DIMIAUINTINUTZIN T 3(3-0-6)
(Food and Life Style)

Aalgn1sAseTin 3(3-0-6)
(Art of Living)

wialulagansaunaazn1sussgndnauimes 3(3-0-6)

AUSUNITITEAIUD AT

(Information Technology and Computer Applications for Food Research)
walula8Tinniunn ndin 3(3-0-6)
(Biotechnology and Life Quality)
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600 116 AziunTRRI 3(3-0-6)
(Leadership and Development)

600 117 NEIULaTAIRdeNR T 3(3-0-6)
(Energy and Environment for Life)

600 118 gINdmSUInUs¥I Y 3(3-0-6)
(Business for Everyday Life)

600 119 Tuazanulaondy 3(3-0-6)
(Electricity and Safety)

600 120 NINAINLATNITHUY 3(3-0-6)

(Marketing and Finance)
600 121 waluladiAseneLarn1E0aNs 3(3-0-6)

(Network Technology and Communication)

nundvante wiulivesndn 109 wihedn Yseneumy
(1) nguAMINUFIIBIN (UnFuazaniafinen) 311U 37 mihein Usenausie

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

511105  u;aAaadwmiuleing 2 3(3-0-6)
(Calculus for Engineers i)

513100 ailvhly 3(3-0-6)
(General Chemistry)

513105  UftAnisaivialy 1(0-3-0)
(General Chemistry Laboratory)

514101 Wandvily 1 3(3-0-6)
(General Physics I)

514102 Wandvld 2 3(3-0-6)
(General Physics i)

514103 UftAnsiandmnly 1 1(0-3-0)
(General Physics Laboratory 1)

514100 UfRmsiandvialy 2 1(0-3-0)
(General Physics Laboratory )

614 201 WHULUUIAINT T 3(2-3-4)
(Engineering Drawing)

615112  NaA@nsIAINTIN 3(3-0-6)

(Engineering Mechanics)



618 110

618 214

618 311

618 313

620 101

618 120

618 222

618 223

618 224

618 225

618 240

618 241

618 242

618 250

618 251

618 326

618 327

618 344
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N5lUsHNTUABNNABSANTUIAING
(Computer Programming for Engineers)
ARnA1ERIIAINTIN LN

(Electrical Engineering Mathematics)
anndmsuIAInIsulni

(Statistics for Electrical Engineering)
nsUszyndmeuiimesidunaia
(Technical Computer Applications)
AR IFINTTY

(Engineering Materials)

(2) nguAvdeAu (Un@) d1uau 57 mhein Usznaudig

Fennssulnihiiugu

(Fundamental of Electrical Engineering)
NTILATIEIsaTin

(Electric Circuit Analysis) )
UfuRnstiuazBiannsedndiiugu

(Basic Electrical and Electronic Laboratory)
Q‘dﬂsﬁﬁLLazmﬁaaﬂLLUUN%@Lﬁﬂmaﬁﬂﬁ
(Electronic Devices and Circuit Design)

RN FImnssudiannseing

(Electronic Engineering Laboratory)
lassasadeyauazdanaisy

(Data Structures and Algorithms)
N50NLUUKALNTIUSWNTUTINTRLAd M UIAINS
(Database Design and Programming for Engineers)
an1tnenssulazesnUsznouTEUUABNNILADS
(Computer System Architecture and Organization)
1ITAVVAALNITODNLUUINITADIN

(Digital Circuits and Logic Design)
UHURANI5495AALAZNITOBALUUABIN

(Digital Circuits and Logic Design Laboratory)
NsUsEYNAvRITTUULAT A

(Applications of System and Signal)
Handvesiaguazaunsaldidnvsednd

(Physics of Electronic Mgteriats and Devices )
AFNITuTEULUURNSUBAY

(Introduction to Operating System Engineering)

3(2-3-4)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)
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618352  lilasluswaesuaznisideuss 3(3-0-6)
(Microprocessors and Interfacing)

618353 UftAnslulasTusiwawesuazmadeuse 1(0-3-0)
(Microprocessor and Interfacing Laboratory)

618 354 STUUADUNILADSUAZ ANBINARNAT 3(2-3-4)
(Computer and Embedded Systems)

618360  aunuuazAdukindnlnd 3(3-0-6)
(Electromagnetic Fields and Waves)

618 361 wannsszULADans 3(3-0-6)
(Principles of Communication Systems)

618 362 nsUsznad QIR 3(3-0-6)
(Digital Signal Processing)

618 370 w3nsfletauarnsianalvih 3(3-0-6)
(Instrumentation and Electrical Measurement)

618 371  S¥UUAIUANLTUFY 3(3-0-6)
(Linear Control Systems)

618 390 duaun 1(0-2-1)
(Seminar)

618 391 NMSENITY 1* (lifesndn 240 F31u9)
(Training)

618495  lasanuimnssudiannsefinduayseuumeuiames 1 1(0-3-0)

(Electronics and Computer System Engineering Project I)
618 496 1ATHAAINTSUBLANNTIRNALAE TEUUADUAIMDS 2 2(0-6-0)

(Electronics and Computer System Engineering Project II)

(3) nguIvIUsAU (evfafnen) 1w 66 wihein Usznausie

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

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

618223 UitAmslwihuardidnnsedndiugu 1(0-3-0)

(Basic Electrical and Electronic Laboratory)

Y

* dnfnwnaudesamaleulaslituniheinsunludiunivemdngns




618 224

618 225

618 240

618 241

618 242

618 250

618 251

618 326

618 327

618 344

618 352

618 353

618 354

618 360

618 361

618 362

618 370

618 371
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gunsaluazn1seenwuuasdidnnsednd
(Electronic Devices and Circuit Design)

RN FImnssudiannseiind

(Electronic Engineering Laboratory)
lAsasetayauaz daneoy

(Data Structures and Algorithms)
N1598NWUULAENNSIUSUNTUFIUTBYAG M UIAINS
(Database Design and Programming for Engineers)
A0URUNTTULAZ DIAUTZNOUIZUUABUNILADS
(Computer System Architecture and Organization)
49IAINALALNITOBNKUUINATADIN

(Digital Circuits and Logic Design)
UJURNN52995AaKaEN1588NLUUADAN

(Digital Circuits and Logic Design Laboratory)
NsUTEENAYRITEUULAEd Y10

(Applications of System and Signal)
Handvostanuazaunsaldidnnsednd

(Physics of Electronic Materials and Devices )
'3mﬂﬁmzwﬂ§ﬂ’ﬁmnﬁaqﬁu

(Introduction to Operating System Engineering)
Lulaslusiaiweiuaznisidousae
(Microprocessors and Interfacing)
UitRnslilasiuswawefuasnmadose
(Microprocessor and Interfacing Laboratory)
FTUUABUIILI DS LAZELDINAEIF7

(Computer and Embedded Systems)
aunuazaauLlmanldn

(Electromagnetic Fields and Waves)
wdnIsEULARAS

(Principles of Communication Systems)
NTUTEINAFYYIUATD

(Digital Signal Processing)
ww3nsiloTauaznisinmadluin

(Instrumentation and Electrical Measurement)
FEUUAITUANLTAAY

(Linear Control Systems)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

1(0-3-0)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



618 390

618 391

618 392

618 493

618 494

nguIvLaen

618 415

618 430

618 432

618 433

618 437

618 438

618 443

618 445

618 446

618 448

618 449

*
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duun

(Seminar)

N1SENIU

(Training)

LS UUANN AN

(Preparation for Cooperative Education)
AnAafne

(Cooperative Education)

1(0-2-1)
1* (laitfoanin 240 4l
1(0-3-0)

ollaitiounin 640 Fala)

1ATHUAAINTSUBLANNTIRNALAE TEUUADNR MBS AT UANAIANW 2(0-6-0)

(Electronics and Computer System Engineering Project for Cooperative Education )

(4) ngudvden (UnA) dwaulitesndt 15 wiein uag }
(@nnarne) Iuulitdeenin 6 wdeda Inadenainsiedvimsluil

NTIATIMTIFNAVLAETIvANATREUUTEYNA
(Applied Linear Algebra and Numerical Analysis)
SYUUNITTILVUIALAQLIN

(Very Large Scale Integrated Systems)
diannselindrinas

(Power Electronics)
UfURNsBannselindras

(Power Electronics Laboratory)
ww3osdnsluih

(Electrical Machines)

IFINTIUNTADIAIN

(Ilumination Engineering)
nsdeanstayauaziA3eviunauianes

(Data Communication and Computer Networks)
N30BNLUUTEUUBNINGEMSUIMINS
(Object-Oriented System Design for Engineers)
JEUUARUNILABS L UATUDAAINNTTY

(Industrial Computer Systems)

AmnsTuge A7

(Embedded Software Engineering)

RPN IRIRINAY

(Introduction to Pattern Recognition)

Y

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-0)

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)

tnAnwineudassamedeulaslitunieinsludiuninemdndss




618 455

618 464

618 466

618 472

618 473

618 480

618 481

618 483

618 484

618 485

618 486

618 487

618 497

618 498

618 499

618 529

618 534

618 535
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N1990NLUULAZASNTZUURAITIA

(Digital System Design and Implementation)
dyaauguuaznIzUIUNMIALlALAERAN

(Random Signals and Stochastic Processes)
nsUsvanananmasviailosdu

(Introduction to Digital Image Processing)
FTUUMIUANWUUAINA

(Digital Control Systems)

Fuesuaznsuaniwes

(Sensors and Transducers)

AMINTIULE

(Audio Engineering)

ovpaRndImnannlowy

(Introduction to Engineering Acoustics)
N13AIUANLFLITUNIU

(Noise Control)

madugusgnaunmsiuanuuinnssy

(Innovation and Entrepreneurship)
N139ANI5IATINITIAINTIY

(Engineering Project Management)

duloduas

(Fiber Optic)

Ty seavgdmsuinng

(Artificial Intelligence for Engineers)

WToliley

(Special Topic)
Fesdnamemdmnssudidnvsefinduarronfiames 1
(Selected Topics in Electronics and Computer Engineering |)
FesdnamemBmnsudidnnsednduazaouiumes 2
(Selected Topics in Electronics and Computer Engineering 1)
gunInvnaUas

(Optical Devices)

szuudianunsedndnisdu

(Avionic Electronic Systems)
fugnuedosdioTinsunnd

(Fundamentals of Biomedical Instrumentation)

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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618 536 qﬂmaﬂuazmsaaﬂLLUU@Q%i@Lﬁﬂmiaﬁﬂé%uqq 3(3-0-6)
(Advanced Electronic Devices and Circuit Design)

618 547 NNS9NLUUENTALISADUNIADS 3(3-0-6)
(Computer Hardware Design)

618 568 NM5USENIAHANINNIIATUNNE 3(3-0-6)
(Medical Image Processing)

618 574  IMINTIUVULUA 3(3-0-6)
(Robotics Engineering)

618 575  laseungUszarmiieduasssuuiled 3(3-0-6)
(Artificial Neural Network and Fuzzy Systems)

618 582 FrasaumnelIsuigy 3(3-0-6)
(Comparative Bioinformatics)

618 588 SEUUANMNUADAABLATEUNE 3(3-0-6)

(Network Security Systems)

v udenies Juiulidesnin 6 vihefin

THdondnwldnnynneinilaaeuluavinedodatng viednfiaeuluumine ds
u Tngldumnufiureunnaznssumsuszdaaz Siindnvidendnuseinlunguiziden
YosIAITIleNIzvesanyin avdeniluAndsziuedslunduivdiduuayividenlumnai
ey iensaaaeulioulunisdusanisAng

UG msdumheialussiagnunigiiiudusedn sswentumbeinselylasein
nilslUlinsaomunaivnlale
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3.1.4  WAAILNUNISANE
3.1.4.1 WHUNISANEI (UNR)

N 1 p1AnsAneN 1

WAV Fosre3an FIUIURULAR
(U-U-u)
081 101 Alneiionsdedns 3(3-0-6)
081 102 nwdangulutinuszaniy 3(2-2-5)
511104 | umapaadmiuIeng 1 3(3-0-6)
513100 | wnfivily 3(3-0-6)
513105 | UjtRnsadivialy 1(0-3-0)
514101 | #aAndvily 1 3(3-0-6)
514103 | UjdAnuiandval 1 1(0-3-0)
.............. FudonlununidvAnw v lunsvius 3
lnuAnEIvN
3UUINU 20

N 1 A1AnsAneN 2

WY Fasredm IUURULAN
(u-U-u)
081 103 NSHAUIINYEN 1IN Y 3(2-2-5)
511 105 wARARHEUIUIAINT 2 3(3-0-6)
514 102 iandaly 2 3(3-0-6)
514 104 | UjURmsHandily 2 1(0-3-0)
614 201 LEULUUIFINTTY 3(2-3-4)
618 110 mﬂﬂmﬂsmﬂayﬂama%ﬁm%’ﬁmm 3(2-3-4)
618 120 | Aennssulnihiiugu 3(3-0-6)
FAUTIUIU 19
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N 2 nMAnsAneN 1

WU Yase3n MUIUNUILAA
(U-U-)
600 101 | Mmwdsnquioansdmivinemanivszynd 3(3-0-6)
618 214 | AdinenansIAmINgsu b 3(3-0-6)
618 222 | MIATILINATINTN 3(3-0-6)
618 223 ﬂgjﬁamﬂw%LLazSLé‘ﬂmaﬁﬂéﬁugm 1(0-3-0)
618 240 | lavasvoyauazdanaisy 3(2-3-4)
618 250 | 293IAIALALNITEONLUUMITABIN 3(3-0-6)
618 251 | UfURN152995A3aLATN1500NLUUADIN 1(0-3-0)
............... Aaduidonlumneindnuily 3
3UIUIU 20
U 2 anAnsAneil 2
WY YoseAnn MUIUNULAA
(U-U-)
600 102 | Mwdingumelind msuinemansussynd 3(3-0-6)
615112 | namansiFIngsy 3(3-0-6)
618 224 | gUnsaluaznoRnLULINATBENVISETng 3(3-0-6)
618 225 | UfURNTImnssudianvseiing 1(0-3-0)
618 241 | MseRNLULLANISIUSUATUF T ad mMTUIAINT 3(3-0-6)
618 242 | an1UnunIsULALBIAUIENBUITUUADUNIADS 3(3-0-6)
............... AvndentumnainAnuinlufifmualeangin 3

SAUIIUIU

19
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U0 3 aAnsAnEN 1

eIV Fosredw IIUURUAN
(U-U-w)
618 311 afnamsuimnssulni 3(3-0-6)
618 313 nsUszgndreuiImesidunaia 1(0-3-0)
618 344 %’Jﬂismzwﬂﬁﬁamiﬁaqé]’u 3(3-0-6)
618 352 lulpsTuswawesuaznislouss 3(3-0-6)
618 353 UftAnslulaslsiwawoiuazmadouse 1(0-3-0)
618 360 awwaAAuLlwanlih 3(3-0-6)
618 390 dunun 1(0-2-1)
620 101 TARIFINTTY 3(3-0-6)
3UUINU 18
I 3 mensfnendi 2
eIV Fosre3wn FIUURUWARN
(U-U-u)
618 326 NSUTELNAYRITE LA YR 10 1(0-3-0)
618 327 Handvesiaguazaunsaldidnvsednd 3(3-0-6)
618 354 STUUABNN LMD LA ENDINARIG 3(2-3-4)
618 361 wann1sszuLdeans 3(3-0-6)
618 362 NTUTEIRFYQYIUATYD 3(3-0-6)
618 370 w3esdletauavnisinmaluih 3(3-0-6)
618 371 JYUUAIUALLTAY 3(3-0-6)
FAUIIUIU 19
Uil 3 nansAnungeieu
WA Fosre3wn FIUIURULAR
(U-U-u)
618 391 NMSENI 1*(laifeunin
240 3139)
FAUIIUIU -

CY

* dnfAnwiynawdeamzioulaslidumiefasaniudiunisvamangns
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N 4 nAnsAnEN 1

SHa YN Fa5187397 FTUIUNU2BAAN
(U-U-u)
618 495 1AT19AAINTSUBENNTITNARAZ TEUU 1(0-3-0)
ADLNLADS 1
________________ v nasnlunumIsanie
................ FvrTeAuLdantunuInIvEnYI kU
_________________ VNN IUNLINIVABNLES
SAUIIUIU 16
N 4 n1anIsAneN 2
SV GRLE COrRRLR ATUIUNU2BAAN
(U-U-u)
618 496 1ATHAAINTSUBLANNTOTNALAL TEUUADURNADS 2(0-6-0)

2

v nasnlunumIsanie
JyrdeauLdantununniIvdnwiiy
v ndsnlunuimIsaenas

SAUIUIU

14
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3.1.4.2 wAUN1SANEN (@nNaAnNeEN)

N 1 nAnsAnEN 1

SHEIYN Fosedw FUURUWAN
(U-U-u)
081 101 A lneiionsaeans 3(3-0-6)
081 102 nwdangulutinuszaniy 3(2-2-5)
511 104 wAaRRAdUIUIAINT 1 3(3-0-6)
513100 | wilvialy 3(3-0-6)
513105 | UjtRnsadivialy 1(0-3-0)
514101 | W@ndvhlu 1 3(3-0-6)
514103 | VtRmsWandmll 1 1(0-3-0)
............... IndentumnaivAnuialunnvualagAus v 3
FAUIIUIU 20
7 1 aranasAnend 2
SHEAYN Fosedn FUURUWAN
(U-U-u)
081 103 NSHAUININYEN 119N W 3(2-2-5)
511 105 wAaARAd NI UIAINT 2 3(3-0-6)
514 102 Handialu 2 3(3-0-6)
514 104 UFTRn ANl 2 1(0-3-0)
614 201 WWHULUUIFINTTU 3(2-3-4)
618 110 NSLUSLASHADUN LA BSANUSUIAING 3(2-3-4)
618 120 mnsaulviihfiug 3(3-0-6)
FAUIIUIU 19
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U9 2 nAnsAneN 1

SWEIY Yase3n MUIUNUILAA
(U-U-1)
600 101 | mMwSsnqudeansdmiuinermaniuszens 3(3-0-6)
618 214 ARAANERSIAINTIU LN 3(3-0-6)
618222 | MIAATILNRT NI 3(3-0-6)
618 223 | UfjtRnsliiluardidnvsedndiiugu 1(0-3-0)
618240 | lassaiadeyauazdaneity 3(2-3-4)
618 250 19ATAINAUALNITOBNLUUINRTADIN 3(3-0-6)
618 251 UAURNNT1ITAINARALNTRBNLUUABIN 1(0-3-0)
............... Fpfsduidenlumnain@nwinily 3
52U31UY 20
Uit 2 mamsAnunil 2
SWERY Ya518391 UIUNUILAA
(U-U-u)
600102 | Mwdangunadiadwsuingrmansussand 3(3-0-6)
615112 | naraniimnssy 3(3-0-6)
618 224 gUnsaliaznIsoNUULNRsBIanseling 3(3-0-6)
618 225 UfURNFImnssudiannsedngd 1(0-3-0)
618 241 | MIgANLUULAENTIUTUNTUTUTRLAd MY
NG 3(3-0-6)
618 242 | annUnenITuLazeIRUIENoUTEULABLNINDS 3(3-0-6)
,,,,,,,,,,,,,,,,,, Fpndentumnaindnwimluiidvuelneangin 3

SAUINUIU

19
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UM 3 aansAneN 1

eIV Fosredw IIUURUAN
(U-U-w)
618 311 afnamsuimnssulni 3(3-0-6)
618 313 nsUszgndreuiImesidunaia 1(0-3-0)
618 344 %’Jﬂismzwﬂﬁﬁamiﬁaqé]’u 3(3-0-6)
618 352 lulpsTuswawesuaznislouss 3(3-0-6)
618 353 UftAnslulaslsiwawoiuazmadouse 1(0-3-0)
618 360 awwaAAuLlwanlih 3(3-0-6)
618 390 dunun 1(0-2-1)
620 101 TARIFINTTY 3(3-0-6)

3UUINU 18
I 3 mensfnendi 2

eIV Fosre3wn FIUIURUWARN
(U-U-u)
618 326 | MsUszyNAvRITTULLAYAIN 1(0-3-0)
618 327 | Wandvestanuazgunsaidiannsetind 3(3-0-6)
618 354 | syuuABNNIMRIUATELDINARIY 3(2-3-4)
618 361 | wanmMsszUUAeENs 3(3-0-6)
618 362 | N1sUsTANAdYYIUAINE 3(3-0-6)
618 370 | wa3nsiletauaznsiamaluih 3(3-0-6)
618 371 | S¥UUAIUALLTUAY 3(3-0-6)
618392 | Ww3BNANAIANN 1(0-3-0)

3UUIU 20
Uil 3 nansAnungeieu
WA Fosredw FUURUWAN
(U-U-u)
618 391 NMSEIN9TY 1*(litfoandn 240 4alua)
FAUIIUIU -

CY

* dnfnwynawdesamaleulaslitdumiefasaunludiunisvemdngns
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N 4 nAnsAnEN 1

SWa YN Ja5187397 AUIUNU28NA
(U-U-1)
618 493 AVNAANEN 9 (luivlaenin 640 F2la)
SAUIUIU 9
N 4 n1ansAnwN 2
SHEIY P58 ATUIUNUILNAN
(U-U-u)
618 494 TAssudrnssudidnnseiinduazseuu
ARLNLMBTAUSUANNARN Y 2(0-6-0)

v nasnlunuimIsanie
JyrdeAuLdantununnIvdnwiy
v naenlunuimIvnaanas

SAUIIUIU

20
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3.1.5 A185UNYSIEIYN

BUNIVANBIN2LU

081 101

081 102

081 103

awlveiiiensiedns 3(3-0-6)
(Thai for Communication)
ndnuaruLwIAnveINIsdeais inwenisldarulnefientsdearsediadl
Uszavsnmuazaiieassd Wislilunisdidudiauasuasnmanuilisenuies
Principles and concepts of communication; the use of Thai language skills
for effective and creative communication in daily life and for knowledge seeking.

Mu19enquludInuseandu 3(2-2-5)
(English for Everyday Use)

nsflnvinuenudanguie 4 fu TngRnnsilauagnisnaludinusedniu uay
Tuanunisalingg Hneuiernunile annsaagtlamnudfy Andouluszivge
i wazanansaldnusinguiueiedioumananusldenuies

Practice of four language skills with an emphasis on listening and speaking
in everyday life and in various situations; practice of reading comprehension to be
able to summarize main points; practice of paragraph writing; ability to use English
as a tool for knowledge seeking.

ASNAIUINNBZATWIDING 3(2-2-5)
(English Skills Development)

nsfinTinuznmdinguiis 4 fu Tagiinnnsenunazuansanundiuiendu
Fesiionu anwnsaifeyaiiliainniseludszneunsifeu flsdulamnuuazaninga
T¥nwdanguidunsesiouaanaruildfenuies

Practice of four language skills with an emphasis on reading and discussion
on what is read; ability to use information from reading to write; listening for main
ideas; ability to use English as a tool for knowledge seeking.



082 101

082 102

082 103

36

uywdiuAaus 3(3-0-6)
(Man and Art)

mnudRgvesials unumvesysdlugiusiaieasidauialy funveanss
Tuanala Amunsvemanufadzluduirmufad favznisueans uazauninnednis
Uagiu  visllaeaseunquiszinuddgsaluil fie dnvazanzvesnufals dauszly
gurdemnudn 013ual Afnde uaznsazvieunmdsay FBnTuodlarIuTINAIY
Aavzanudyuguyisemans Ufduiusseninfausiunyuduazdiny

The significance of arts; the role of mankind as art creators; sources of
inspiration; the evolution of art in the areas of visual arts, drama and music from
the past to the present; unique characteristics of artworks, arts as an expression
of mankind’s ideas, emotions, beliefs and as a reflection of society, art
appreciation from aesthetic perspectives and the interaction between art,
mankind and society.

uywdiun13a319asIA 3(3-0-6)
(Man and Creativity)

m@ummmamu@mﬁma ‘U‘Vl‘U’WI‘U@QmuwﬁliuﬂﬂiﬁiﬂﬂﬁiiﬂﬂﬂﬂﬂmL‘U‘Ll
UNUBTINAS i‘UﬁiiiJ GmL‘UusmmumaammLasmmaﬁammuwiumumm ‘1/1?1‘U
Luaamﬂimwmﬁmmmﬁa%u ﬂ‘ﬂ%ﬁ%m@@@ﬂﬂiﬁi’]ﬁﬁﬁiﬂ NITUIUNITAS9ETITA
ﬁﬂ“lﬂm“LLa Nﬁﬂ\lﬁ@%@\iﬂﬁiﬂiﬂﬁiiﬂ GlaQﬁ]f\]umﬁﬂi”%UW@NHUU%W@IULL@ﬁ”SﬂLLG’]a‘“ﬂlIEJ
mu I@?—Jﬂ’]i’)Lﬂi’]”ﬂ‘ﬂ@llﬁiU‘U’iVlﬁu‘Ui 'J(?]ﬂ’]ﬁ@li b & ﬁ]?ﬂﬂﬂﬂ@ﬂ%@ﬂﬁ’]ﬂﬁ]i@’]ﬂ‘] ‘1/]
LﬂEJ’]“UEN

The evolution of mankind; mankind’s role in abstract and concrete
creation which have been 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.

USygynuain 3(3-0-6)
(Philosophy and Life)

AVINTNNY AUARLALISNINIIU ST S uAs N TuTIn MsualIAILAS
ALY ALIAIYINNTTETTTULAZAIINNN N15ARDENSTMANA N15IATIeiUsznY Jgym
Swade  duazilugnisaiediiinmeasesssy anusuiaveusienules uavdsay

The significance of philosophy, concepts and philosophical methods
related to life; the acquisition of truth, knowledge, ethical values and beauty;
logical thinking and analysis of contemporary issues leading to ethical
consciousness and social and personal responsibilities.



082 104

082 105

082 106

37

2159555ulan 3(3-0-6)
(World Civilization)

AINURUIBYBIANIN BITEFITH ﬁJLL‘UULLav‘ﬂmawumumﬂﬂﬂammmaqmia
5554 ﬂ’J’]ﬂJNLi@QLLa”ﬂ’J’]ﬁJLﬁ@ﬂ%@ﬂ@?iﬂﬁiimmﬂm%@ﬂaﬂIULLG]a“EJﬂﬁ?,JSJ ASEUIUNITE
aummLﬁ]imwmmﬂmmmai’maﬁﬂ nssguiInUseaunisal UGduiussening
D1TUTITUAL) miumummiima 3nla Tadnae Lﬂui FUUNI5LE089N15UNAT DS
nOMuNe 135000330 Aaunssu Uy enauuae aRAILTe maammaﬂgﬂmimamﬂu
uywdlutagdu

The significance of civilization; forms and fundamental factors leading to

Ceo

the origin of civilization, the glory and decline of world civilization in each period;
the process of civilization accumulating from creativity and learning experience
and material and spiritual interaction between civilizations related to politics and
government, law, literature, art, philosophy, religions and beliefs benefiting
present society.

2158553u e 3(3-0-6)
(Thai Civilization)

ﬁugmLLaz%i’@ummamaamwﬁﬁulm QANFMAUUsEIRAERT N3
a¥19assn Adien gidayalng wasusanmeimusssy Iﬂgﬂi@ﬂﬂquﬂwww ITIUNTIY
Aadz Mmau N191leaN15UNATEY LATHEAILAZEIAN SINNINANIENUVRINGFERS
waztnaluladuazunumasdlnelulssviauseninelszine

Foundations and evolution of Thai civilization with an emphasis on
historical background, creativity, social value, folk wisdom and cultural heritage:
language, literature, art, religion, politics and government, the economy and
society; the effects of science and technology; the role of Thailand as a member
of the international community.

AavzannUeenssululszviauadau 3(3-0-6)
(Archltecture and Related Art in ASEAN Community)

mim\‘mu%mwamwuﬁmﬂumamLLa sguuilamil i‘LJLLUUVlMa’mMmEJ“UEN
amf]maﬂiimwuﬂu ARAIIUED Aaun Sausssy Wﬁummsmﬂamﬂmmm Aaly
wazusanvsantnenssuiiiendes wazanlnenssusadeiduendnuaiveusay
AUl TZYIAND T

The development of settlements in relation to geography and ecology.
Examining different styles of vernacular architecture, in the context of belief,
religion, and culture. The development of architecture, its related arts and
architectural heritage. Contemporary architecture indicative of the identity of
ASEAN countries.



082 107

082 108

082 109

38

ausaN RN TIn 3(3-0-6)
(Meditation for Self-Development)

AUVUNEYBINTITNAUTT aUTEasA T3N3 fumeu 05U uYeINTYENS
ANBAULIDINITUINITULAZNITVINENT Uselovtuesauis a‘”ﬂwmzmmwiaﬁwyﬁm%
wazn1suausluldludiauszd17u audiun1aiounarn199u dnwas Tunau
AnianTR Uszlovivesanuuazan dsimsdifeditaaun armuanseszminsanng i
Waau wwuianozAviIlaaun ylanduidaaun

Meanings, objectives, methods, and stages of meditation. The
commencement of meditation, the characteristics, and benefits of recitation and
meditation. Characteristics of anti-meditative states and the applications of
meditation in daily life.  Meditation for study and work, including the
characteristics, stages, qualities, and benefits of Dhyana (contemplation) and jhana
(awareness). Concepts of Vipassana (insight) and the differences between
Samatha (serenity) and Vipassana, including diagrams of Samatha and Vipassana
techniques. The relevance of Vipassana for global citizens.

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

nanann19InusssuluAuAals n1seenuuy wazandnenssuanntaduves
USweyr n1silles dmy wAswgia Inemansiazmalulagludiaunsiunn nanseny
INNssUTRUsTIIIMSiuIney Tuanidsnludeeulne

Cultural products in art, design and architecture as reflection of
philosophy, politics, economics science and technology of western culture, effect
of the adoption of Western visual culture on Thai society.

AUANIIINTG 3(3-0-6)
(Music Appreciation)

2IAUSTNBUVBIAUANT AUAS ELALAIYNG Nﬁ\‘i’m%a\‘iﬂﬁlﬂ’ﬂw&lLLauG]’N‘UivL‘l/lﬂ‘ﬂ
d1Any N1SUTHULTBUANBUZVDIAUAITTIFRA iammﬂumwumu ANYULLANIZUYDI
aussUsEaInRlng anuduiusseninsnfadiufalsuunedy

Elements of music, Thai and foreign music; works of important Thai and
foreign composers; comparison of characteristics of music from different nations
and folk music; unique characteristics of Thai music, and the relationship between
music and other art forms.



082 110

083 101

083 102
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AaUznisandiudidauazinauegialugy 3(3-0-6)
(Art of Living and Working for Happiness)

nsBeuditomnudiledinveswmuieaazidu unumminiuazausuRnveu
seofteuardany MannsYUTAUEBY YaanAMLALINTIINTNSEIAN ANETTY
sessnilunsdduTinuasmsinsenudedndain uumsmsduiuiinuas
nsihaunieldnanysveyesugianeiies

Studying in order to understand oneself and others. Roles and
responsibility for oneself and community. Principles of cooperation. Personality
and social manners. Morals and ethics in everyday life and work. Ways of living
and working based on principles of sufficiency economy.

uywdiuduindau 3(3-0-6)
(Man and His Environment)

Audus STy ediuaanndounaznfidnm] Inofiansanfenuduiug
yosmsogIntuvesddiFinfielAnmuaunawsissssuni Jadeiluganudon
Insuvesdainden 5550 wazgidnel dnvazuazveuvavesiymiuiaglu
wslinvesdaymiluswinnuasnansenusieuyveud naondudnasulddaiusiulums
Jnnsdandomiiiethlugdsauuuudsiy

The relationship among humans, environment and geographical ecology;
the harmonious relationship of living things with the balance of nature; factors
leading to degradation of natural environment and geographical ecology;
characteristics and scopes of present problems; trends of problems in the future,
the effect of the problems on human race; enhancement and involvement in
environmental management for the sustainable society.

NN weFUNUS 3(3-0-6)
(Psychology and Human Relations)

sysuvAvesuywsluduiauints Wauinisvesdinudagdaete Jadedd
SviswaseWmLINg NTTUILNTAALAZNTTUSMUIe LAY YARADY TiruARLATAI T
welasgninayana Msdeans duiusnmsyninsyana ndnnsgdlauaznisliiidsle
913ual  NIAIUANBITNAILAENITIANITAATEA NISHAILIYARNAIN N1TUTUAA
Az Meheudugdaue MsUszgnddnineiiensiauinuuazaiiassd
AAINYIN

Human nature focuses on development, developmental stages,
contributing factors to the development, self-perception and perception of others,
attitude, interpersonal satisfaction, communication and interpersonal relations,
principle of motivating people, emotion, emotional control and coping with
stresses, personality development, adjustment, leadership, teamwork, an
application of psychology for self improvement and to create the quality of life.



083 103

083 104

083 105
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RANNIFAIANS 3(3-0-6)
(Principles of Management)

AITNNRUY umamamamwmmmm n1359ANS maamumﬂs“mmmﬂmﬁlu
L%Q‘U?MU'WLL@“WﬁﬂﬂWﬂ‘UL%Q‘Vﬁ]‘UQ%LBE]G]’EJ@’J’]&IE‘Z{’]Li‘ﬂIUﬂ’ﬁﬂ’]Luusﬁ’JG} ﬂ’]iﬂi”ﬂ@‘Uﬂﬁ]‘Wi@
A9 191‘] ﬂ@?ﬂJsUaﬂ{jilL’ﬂﬂUﬂﬂa DIANTLAY mﬂﬂmamaiﬂammﬂs ANTNINLAY
Usednona ‘I/N‘L! Iﬂﬁlﬂiﬁ]‘Uﬂﬁll“LJi LG]U'J”IWJEH]iﬁJﬁiiZJLLa AUTURAYDUADEIAN N1T
mmmuiamaLLaumsammu quﬂﬁillﬁlﬂﬂﬂi ﬂ’]i’i]ﬂﬂ’]iaﬂﬂﬂi NNSUSHITNSNYINT
WAZNIIANRINUITZITUNS

Meanings and importance of the management. Purposes and principles of
philosophical concepts in theoretical contributing to success in life. Operation or
mission of individual; organizations and societies to be accomplished efficiently
and effectively with ethics and social responsibility. Policy and planning;
organisational behavior; organising; resource management and evaluation.

AR 3(2-2-5)
(Sport Education)

audunnvesing Seud Andu Wamnvinwe weidain ngsedeusazniing
mimmaamauua“mu AUITNNINNNNY ﬂ’]ﬁ‘fj@ﬂﬂua‘UGlWiGW’]ﬂﬂ’]iLﬁ'LlﬂW’] ﬂ’]i‘U%ﬂJ
WEJ’]U"I@L'U@W]‘L! i’JQJﬂQU‘VIUTVI‘Vi‘LJ’mﬂ’]iL‘Uu‘UﬂﬂWWLLa NGUlI‘Vl(ﬂ USWIEJSU‘HGUENﬂW’WmW’EJ
ﬂ'ﬁLﬁiiJﬁ’i’Nﬁ“Uﬂ’]’)"’ laglaonAnwINWIana ﬁi@ﬂﬁﬂﬁllEJUEJiJMUQ‘UU(ﬂﬂW’]

The history of sport education, learning, training, skills development,
technical of sport, regulations and rules, etiquette of players and spectators,
physical fitness, accident prevention of sport, first aid, the role of a good athlete
and an audience, the benefits of sport to enhance wellness. A choice to study an
international sport or contemporary sport.

n15udlas MsUnATaIuaIATEgNalnY 3(3-0-6)
(Thai Politics, Government and Economy)

TASIETIN FUU KATNITUIUNIINNNITEIB N1SUNATBILALLATEENY WAIUINTT
UNUINT0401ASy A1AUTEEIRY Ansziliiiiunnuduiussenienalanisnsiiios
nsUnATeILAZLATYSATIdHANTE NURBNITTANUSEIMA  MaenIuAn¥IHANTENY
vaslamAfmiidsesyuunsilos MUnaseslaziasugha

Structure, system and processes of Thai politics; government and the
economy; the development of government and civil society’s roles; analysis of
the relationship between political mechanisms, government and the economy
affecting national development; analysis of the impact of globalization on politics,
government and economy.
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Aavznisuanslusdeu 3(3-0-6)
(Performing Arts in ASEAN)

SULL‘U‘U L‘Ll’e]‘Vﬂ wNanEl warusuNYesnIsneiinfalznisianslulssyiay
DUTU fﬂm’;:ﬁlumamaﬂwmwa“waumuﬂaﬂmmmm

Forms, content, uniqueness and context of the formation of performing
arts in ASEAN countries; the shared identities reflected in performing arts.

N INUSTINDNTIU 3(3-0-6)
(Aspects of ASEAN Culture)

ﬂ’]iﬂlﬁ]Lﬁ(ﬂ“UEN’t’]WL%HULLaBU'i%%WﬂN@WLGQE‘IEJ‘U 5@5?1‘1&}@15 AITUAANNKRANY LAY
auduRusnisTausssuresUssinaluUszriatondou  warn1dea1sIEning
TAUSITUVDINALL DD TU

The formation of ASEAN and the ASEAN community; identities, diversities
and the cultural relationship among ASEAN countries and their intercultural
communication.

INUTTIUAUATDNTIY 3(3-0-6)
(ASEAN Music Culture)

Smusssuaunslulszrauondou UssTamansuazimuinisauniluiud
Tausssundnvesondeu nquiauni 1A3esaund 19aun3 nasdAy Aaluauns
9@eU ANNFNTUSUIIUASAURU TRUSTTILIIANGY anmTagluresnunsedeuy

Musical culture 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.

N5l InatnaineasIn 3(3-0-6)
(Creative Living)

mmﬁma%masaﬂ‘uamum%amwiumiﬁwLﬁu%’?m szé’wﬂﬂa ASOUAST UaY
TYUTU “Uﬂﬂ’é’]ﬂJﬂ@ﬁ’N‘] ‘1/1muumwmmumimmumm ﬂ’]isLSUGU’JG]EJEJ’NWEJLWEN ans
‘UiIﬂﬁ‘Ll‘EJll ﬂa%wumuuaummmwmm mﬂiumammummamuwﬁ ﬂ’]i‘Uﬂﬂﬂ
NINYINT ﬂ’]iEJEJEJWﬁEJ ﬂ’J’]ﬂJiUN@%@UW@ﬁQﬁ&JLLﬁuﬁQLL’ZJG]@EJ@J IND1EN ‘Viu’Wl‘INaLlIEN

Creativity and aesthetics of individual, family and community life, including
factors determining lifestyle. Examining sufficiency living, consumerism, basic
factors and facilities in human living. Understanding resource consumption,
inhabitance, social and environmental responsibility and civil duty.
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Aanssuiiedinad1eassd 3(3-0-6)
(Activities for a Creative Life)

Anuvnelazaud Ry lunmsiauauewesindnw audnuuzvesuding
flaszasd msvgnilwimuadndvesnisidunailiedan msafraaduineran qasssw
WusTTunazauTedndgain nsfmuinsihnuduiiy msoudiiensiaundie
TngmsSeudifanssuiaunluguuuusiig

The meaning and importance of self-development for students. Desired
graduate attributes and the cultivation of a positive attitude as a global citizen.
The encouragement of volunteerism, morality, ethics and honesty. Teamwork
development. Lifelong learning from student development activities.

UszaunIsaluIuvi 3(3-0-6)
(International Experience)
Fouly  : TneanuBusenvesnnenssunsusesiaay/ WndAnwesndildiiees

ANMUAIAY bazingUTratArINITiTEuILUUYIUINISIAENISIRUN LAY
Uszaunsalludaussivne  A199NBHY LaznIsiesaunIsiaune dndssaunisallu
un3Inedy anrduniadninis wiean1vudulusisssimalasainudfiureuves
AYNTTNNITUTEIIAME/ UNINYIFY LLazﬁsJuimw TUUSTIY VUUFTTULHENU TN
UsgiRaans maamuﬂizmﬁnmawizLwﬂﬁ?uq

The importance and objectives of integrated learning through travels and
international experiences, including planning and preparation of trips, training for
experience at a university, academic institute or other institutions in a foreign
country as suggested by the Faculty of University. Knowledge and experience of
language, culture, tradition and history gained from the chosen country.

naniATYgRanatgeiun1sRaIL S A 3(3-0-6)
(Sufficiency Economy and Social Development)

AUNUIY NANNIT WUIAA AUAIAYVBINANLATYFAAINBLIES NTAAN®YI
Tnsamsduiilosnainnszsudiiifoadesiuiassgianeiios nsuszgndldudn
iwswghanewisdliAamnseninidluitnnsdsedin

Definitions, principles, concepts and significance of sufficiency economy.
Case studies of royally-initiated projects related to sufficiency economy.
Application of sufficiency economy principles to proper awareness in ways of life.
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mmnﬁaqﬁumw 3(3-0-6)
(Food for Health)

ﬂﬂﬁmiﬁui’]uﬁS%ﬁUﬂ’J’]M&TENﬂ’]i@’]‘VI’]iGU’eNi"Nﬂ’]EJ 93AUTENOUDINS
avdnuaizvesemsiuguam onsililddaduiulse gulldunissuusznue s
fuguam Jgymilaruinis lsaanlavuinis 3nnsuuileuredansaueseImsiay
U AnuUaendesuemsuaznsANATeIUIlan

Introduction to bodily needs of food; compositions of food; food hygiene
and health; diet imbalanced with diseases; eating habits and health; nutritional
problems and diseases; diseases from contamination of food preservatives and

packaging; food safety and consumer protection.

Aawndou uaRuuaTNAIY 3(3-0-6)
(Environment, Pollution and Energy)

dausznouuazauduiusuosdsiieg Tusssuu@ auvn nanseny uagnis
IN1INANWBLARE] WANIU HANTENUIINNITITNENIURAZNITIANT

Compositions and relationships of natural elements. Causes, impacts, and
management of various types of pollutants. Energy. Impact and management of
energy usage.

Aaufiames maluladansaumauaznisiions 3(3-0-6)
(Computer, Information Technology and Communication)

UnuImLazAINdAyvesnauinnes waluladarsaumnauaznisdoaisly
a9ty wunliiilusuian anuditugiu naUssgndednsaiaassd mssnwanutuag
ﬂ{]mﬂ&lLLazﬂ%*&JﬁiiuﬁLﬁlﬂ’J“ﬁ@\‘i

Roles and significance of computers, information technology, and
communication in modern days. Future trends. Basic knowledge, creative
applications, securities, laws, and ethics related to computer and information.

AlnAansuazaDA lWTInUSZI1IU 3(3-0-6)
(Mathematics and Statistics in Everyday Life)

WA SEUUIIUINIT ATININET ANmasy Ussinvesdeya afidnssain
Ryt ponile n18Rule Jadnesu-seane

Real number systems. Logic. Probability. Type of data. Descriptive statistics.
Index number. Interest. Income tax. Basic accounting.
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TanuwiamalulaguazuInngsy 3(3-0-6)
(World of Technology and Innovation)

Sy wuadn waznisadiassamalulaguasuinnssudneg lulagluuay
UMK NITWAIUD ﬂ’]ﬁ‘diz&;ﬂﬁ%uazmﬁﬂmi UNUINLAERANTENUINNATTWAUN
waluladuazuinnssy fedin asugianazdany

Philosophy, concepts and innovative technology and various innovation in
the present and future. Development, application and management. Role and
effect of developed technology and innovation on the life, economics and social.

IeAans wazmalulagludszyausndeu 3(3-0-6)
(Science and Technology in ASEAN Community)

3'1/1mmam§LLa“wquIa§Giamiﬁmmﬂiw’mumL%Suasiwaa%”laaiiﬁl,t,avé"ﬁu
1‘146’1’]‘14?1\‘1?111 Lﬂ‘i‘w%ﬂ"ﬂ AaUTRIUGTTN N1SAN®I ﬁ’]ﬁ’]imﬁ% aﬂLL’]ﬂa’eJll ﬂ’]iLiEJ‘L!i
’JVIEJ’]FH?W]%LL%LV]ﬂI‘L!IﬁEJQ’]ﬂLLMﬂQLiEJUﬁWUiJSUU ﬂ’]iLLaﬂLUaEJTJﬂ’J’]iJi‘U’eN‘Hﬂ’mEﬂﬂ’]aﬁﬁ
b & ‘L!ﬂL‘VlﬂIUIﬁEJI‘LJ‘Ui slﬁﬂlli’JWLSUEJu ﬂﬁ]ﬂiillﬂ’ﬁﬁ@ﬂ?i@@ﬂ’]ﬁ'ﬁm b & ﬂ’]iﬁi’]ﬂﬁ@
‘Ui%Lﬂ‘VlG]NG] L‘WE)LLﬁﬂx‘iNﬁﬂi%‘l/lU‘UEN’J‘VIEJ']W]ﬁ@iLLaSLV]@INI@EW]MG]@“Q@JSUU

Science and technology for the creative and sustainable development of
ASEAN community, with regards to society, economy, art, culture, education,
public health environment. Examining community education resources for
science and technology, and knowledge exchange between ASEAN scientists and
technologists.  Public communication activities, and the creation of media
resources to demonstrate the impact of science and technology on the
community.

wasuluadeu 3(3-0-6)
(Energy in ASEAN)

AudRyrendsuLazdanden Ussinnvesndany maluladnisuda
WA @nunisalazhunldun1slindsuvesendoulazvoslan LAAINE 497U
mguﬁEJ‘uLLazwé’NmmaLﬁaﬂiuml,%sm Anaamlunisuaandsnuluendsu wleuie
sundsenluendou anglandeu mansenududandeudaminnsldndae

Importance of energy and environment. Types of energy. Energy
conversion technology. Situation and trend of energy use in ASEAN and in the
world. Renewable and alternative energy resources in ASEAN. Potentials of energy
production in ASEAN. Energy policies in ASEAN. Global warming. Environmental
impacts due to energy use.
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TanuwazAnsnAnans
(Earth and Astronomy)

3(3-0-6)

AanuluuazmMINdAguesinin1sietans UsseaniAlan N1TNEINTaINIg
9nHleuIngl UsIngnsaikasdunan1sainien1samans seUUaserLagngunnIvy

v

vioaih msUszyndldlutinyusedniu

History and importance of astronomy, the earth’s atmosphere and
meteorological forecasting. Astrological phenomena and observation, the solar
system, constellations and application of this knowledge in everyday life.

aMwdanquisasdmiuinermandussand 3(3-0-6)
(Communicative English for Applied Science)

nseuunaukaeuasUlanud1fy NsinuEIevesdILIY NS
5189113 Madeuannunelfneuwastufindernu nsleulseiRdius nsindedeoans
nslgn1wsangulunisainsau n1suwuzindd Nsdun ¥y N1TULAUBAIEIIDN
N1395UNEANY

Reading article and writing summary. Interpretation of idioms, Report
writing. Writing of corresponding letter and memorandum. Curriculum vitae writing.

Communication. English for job application. Self introducing. Job interview. Oral
presentation. Explanation.

MdangunatiadmiuInermansuszand 3(3-0-6)
(Technical English for Applied Science)

n13ya N15ils N19810 uagn1slgudmiunisussgnanianaila n1381u
UnANkasAIRNLinIIng mansuazinalulag n15eSutunsEUIUNTT UHUYE
NIINUAAITI NMTDEUUNARLBLATUNAIIUNIIVINTT

Speaking, listening, reading and writing for technical applications.

Reading of scientific and technological articles and publications. Explanation of
procedure, chart, graph and table. Abstract and article writing.
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wmaluladazarnuaziawindon 3(3-0-6)
(Clean Technology and Environment)

TRINNAVDINTNYINTTITUYIALALBNTNAVIUYYY WNAIVDINANITUAE
KansEnUsodALLarAuInden uawamdsnuuaznsiluldlasiundsnuazenn
walulagazeinuaznisurluldlugnainnssueinis anaimnssuainasinyns
PAFINNTINYY Qmamnssmﬂaﬂéjammzﬁwa LATEAFVNTTUNAIEAN NITHUATIEIA
?188']91LLaEﬂﬂiaaﬂLLUULﬁaéﬂLL'JG]EE{E]QJ

Resource limitation and human influences. Sources of pollution and their
impacts on society and environment. Energy resources and their emphasizing
clean energy. Clean technology and its applications in food industries,
agrochemical industries, pharmaceutical industries, bleaching, dyeing and textile

industries, plastic industries. Clean synthesis and environmental designs.

91MINUINTINUTZINIU 3(3-0-6)
(Food and Life Style)

UsylovivesormisusazUszianlunilavuamans udnn1siazidsn1sausy
omhld nMsguAviasmsdesuludiausedriu vdninasidldlunisdende
audnansasiemsinimiudasnste Sofinssydaludeunfuams daunsel
YDIAUAT 9MNIIMELAZLLIN M ITRWID WS INggnaialan

Nutritional benefits of each category of food. Principles and procedure of
typical food preservation. Basic food sanitation in daily life. Criteria for selective
purchasing of safe food. Hazard bewareness of contaminants in food. Situation of

Thai food commodity and development of Thai food products for global markets.

AaUzn19A159%90 3(3-0-6)
(Art of Living)

N59A52L08UATA NMTHAUIYATNNINLALUITEINFIAN UNUINLAEAINY
SuRingourensoUATILardIAY NNSAMTIIATIE NNSFeATLAYNITWANIEDN N15A5NS
auguliiuiie wsedumalalunisadeeiudnsaluon®n arunnenazaudfey
YBIVITLIUTIU 35581U5TUIUNMTTINUINEMNTTY ANUFNRUGIENINNATIEIUTTUAY
N3ASITIR ludIAL

Life discipline. Personality development and social etiquette. Role and
responsibility to family and society. Analytical thinking. Communication and

significance. Ethics in industry. Relationship between ethics and social living.



600 114

600 115

600 116

ar

walulagansaumakaznisuszeninauines 3(3-0-6)
AMSUN1I5IWATUDINNT
(Information Technology and Computer Applications for Food Research)
Uszinnvesdsfifininiainetmansuazinalulad undsansaunanig
IgrAmansiazaluladonis BAURIUNAIIL F5NITAUNIEANTURT NISLTlUTLATY
dusagulumsiengiteyauaznstiaus mslilusunsudisagulumsdnailily
nIzuIUNILUIgUoIms
Types of scientific and technological publications. Sources of food science
and technology information. Method of article searching. Method of patent

searching. Using software for data analysis and presentation. Using software for
calculation in food processing.

wAlulag¥nmAuAMNINTIn 3(3-0-6)
(Biotechnology and Life Quality)

Use IR FanmsuagvdnnisiiugiuresmalulaBaniw wadiiugiuvesdia
AsdiFindauasiugnssy waluladfanmiunsimung unmdislusungnuenans
wayUmdnd nsunmg gramnssuewns dwandon a3ussailunsldimaluladianm
History, evolution and fundamental of Biotechnology. Basic cells of life.
Genetically modified organism. Biotechnology for life enhancement in plant

biology, animal livestock, medicine, food industry, and environment. Ethical issues
in biotechnology.

azgiriun s 3(3-0-6)
(Leadership and Development)

AudeIn1sueINywduazn1zdin vinvedndulunadudin nsiauinie
i1 AuuanaavesaussTud Ul Msasienin nsasiausegels uyseduius
msuAtlan nsdedule msusmseadnuds msdeansuaznismunu uazn1sdanis
ANULATER

Needs theories and leadership. Skills needed for leaders. Leadership
development. Multicultural leaders. Team building, Motivation. Human relation.

Problem solving. Decision Making. Conflict management. Communication and
controls. Stress management.



a8

600 117 WasULAzAIndauAUTIA 3(3-0-6)

600 118

600 119

(Energy and Environment for Life)

AR YU INE 1 URATAIIAdBNR BN 559830 nEtuYsTLAneaTa
ﬂzgmmwmiﬂsuaaL%@Lwaaﬂizmm\ma%a JgyninnizlansounasNanisnuvesniig
safiwredauindoudiudug mindemdsssanveada ndsnunmadenlutagiu
mmiwu@mmw?ulfmé’am

Importance of energy and environment for living. Fossil energy. Depletion
problem of fossil fuel. Global warming problem and other pollution impacts on

environment from fossil fuels. Current alternative energy. Environmental quality
standards.

g3nadmuYINUsEIIU 3(3-0-6)
(Business for Everyday Life)

waAnAgIfUNsduguszneunns MInuNuLAzilATIzAnIsAT Y 35S
fodeany  Usznounns SULUUBIANTTINTD NagNsNIsALTugIAT Lana1sn1egsng
nstyBidesdu nsdavinsudssina ngranenisgaia nmamangsnssudidnnsedind
35581Us5lUNTUTENOUSINR

Concept of entrepreneurship. Investment planning and analysis.
Establishment of business enterprises. Business organizational structures. Business
strategies. Business documents. Fundamental accounting. Budgeting. Business laws

and regulations. E-commerce marketing. Codes of business conduct and ethics.

WA wazauUasnde 3(3-0-6)
(Electricity and Safety)
mmﬁﬁ"ﬂﬂLﬁﬂ%ﬁﬂlﬁ/\lﬂ%ﬁmé{u Trlige Triihdanees nsiiamddlvgnislng
wazistoatummnisaiifntunnlii SeudiRertvansliih szuvasfuuasnssua
vaasiu AnudEesnsnsanin anuvasndtlunsiem uazesseTadeaduli
Fundamental knowledge of electricity. Electric shock and short circuit.
Electric fire and protection. Study of electrical wiring. Grounding systems and

ground leakage current. Knowledge of work safety inspection. Caution and first aid
for electrical accidents.
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NITAAIARAZAITEY 3(3-0-6)
(Marketing and Finance)

ANMUFURUSIETNTNNITAAIATUNITRUAAINNTTY ANTNLINFBUNNNITAAIN
115338 1159819 Natnealn NHANTIUAUSIAA dIULUINAIA N1TITIURUNITAAIN
VANNITVDIRUNUNNTIAIGAAIMNTIU NMITINUHULTINALNTNINITHY N15AIANIT0]
NINITRU ﬂ’]ii%@]ﬂﬂﬂi‘lﬁ%ﬂ%gu ITYTNAN LasIeyLy f‘l’ﬁ‘U%‘Vi'ﬁﬂ’mllLéEJ INN
53U

Relation industrial marketing and finance. Marketing environment.
Marketing research. Marketing mechanism. Customer behavior. Marketing
segmentation. Marketing planning. Principles of industrial business finance.
Financial strategic planning. Financial forecasts. Fundraising in short. Intermediate,

and long terms. Finance risk management.

waluladinfetnsuaznisiasns 3(3-0-6)
(Network Technology and Communication)

UnumuazANEAyTesnaluladinsetty lasiaiavesseuunIediy gunsal
Al#luszuuinIedne mmgmmiﬁammuuﬁma mmgmmﬁamuwul%ma
Sumedidnlunnds szuuilein msldanuludiaussdrfu lugnamnssy uaglusyuy
GREGIINIG!

Role and Importance of network technology. Structure of network system.
Devices used in network system. Wired communication standard. Wireless
communication standard. Internet of things. Embedded system. Applications in

daily life, in industry, and in information system.
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511 104

511 105

513 100

513 105

upaaadmIuIAINT 1 3(3-0-6)
(Calculus for Engineers I)

ddauazanudeiios mameyitusuagnsUszendlumsimnssumans dgo
Ynveeileddy suwuudaliimun nguedlalnia adunareunsuetud sunsuiigs
DUNTUMELABSHATOUNTUUUARADTU

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.

upaasdmIuIANg 2 3(3-0-6)
(Calculus for Engineers II)
JdeAuneu : 511 104 upanaadniuifIng 1

N9USNUSVRIIATUAID39 WATIANITUIHUS NsUIUTRUSITRIEY N1s
Uszgninsmuiuslumsimnssumans Uiwushinsuuy aunndeeyiusidosiu
wazN15UsEYNAlunITAINSIUMmEanS aunisBedauUsiasy fiftaBedn

Integration of real-valued functions. Integration techniques. Numerical
integration. Applications of integration in engineering. Improper integrals.
Introduction to differential equations and applications in engineering. Parametric
equations. Polar coordinates.

wdivialy 3(3-0-6)
(General Chemistry )

UTunauduius N uesnoy Iﬂiﬂﬁ%’ﬂﬂawauLLaza:uﬁ'asuaaﬁ’]@mmmiwﬁm
wivesglungunan alaveuaslaneniudtu Wussiall audfvesiia veamnad
‘UENLL%QLL&%E‘I’H@%@']EJ ﬂu@amﬁuazama%aﬂaaau auLAll

Stoichiometry. Atomic theory. Atomic structures and properties of the
elements in the periodic table. Chemistry of main group elements, non metals
and transition metals. Chemical bonding. Properties of gases, liquids, solids and

solutions. Chemical equilibrium and ionic equilibrium. Chemical kinetics.

Ujtiannsiatinald 1(0-3-0)
(General Chemistry Laboratory )
AuvesPunau : 513 100 wdivlU  viseenassunsouiuliaenin 10 d&Uan

AseasIigenrdastuLlanilused 513 100 ATV

Experiments related to the contents in 513 100 General Chemistry.
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514101  Wandlu 1 3(3-0-6)
(General Physics 1)
nafmansvesaynIaLayingnss aulRvesaas namansvesadiva nguial
vasufia weslulawfind nsdunazadu 1des
Mechanics of particles and rigid bodies. Properties of matter. Fluid
mechanics. Kinetic theory of gases. Thermodynamics. Vibrations and waves.

Sound.

514 102  Wandalu 2 3(3-0-6)
(General Physics II)
wilwdnlil Wifhnseua Sidnnsedndidosiu Vieumans Aandgelmal nqud
dusimsaniiAwlazADUALNENS
Electromagnetism. Electricity. Introduction to electronics. Optics. Modern

Physics. Special theory of relativity and quantum physics.

514 103 UjUAn sWANdU 1 1(0-3-0)
(General Physics Laboratory 1)
Ferdsunion - 514 101 #andll 1 wisenaSeundouiuliidesnin 10 &Uans
nMsnnaesTigenndasiudienilusein 514 101 Handild 1

Experiments related to the contents in 514 101 General Physics I.

514 104 UflAnsWANdU 2 1(0-3-0)
(General Physics Laboratory )
Feriefuniou : 514 102 #andll 2 wisenaSeundouiuliidesnin 10 &Uani
nsnnaesTigenndosiuioniluseiv 514 102 Fandvhly 2

Experiments related to the contents in 514 102 General Physics |I.
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WYUKUUIAINTTY 3(2-3-4)
(Engineering Drawing)

NSIREUAITNYI N13218AMeaL5NT TN N153RUUMBiaan N1slsu
AmeaslsnI N ﬂ’]iL%umWWﬂwaLsaa ASYULUUNINGA NITIUYULUUN NG Y
ﬂ’]iL“UEJ‘IJ'Jﬁ@EJ@L%UEI'J ﬂTﬁLsUEJuLLN‘Uﬂa N15L8ULUUIITaZLDUALALEINUTENB UV
SU‘LN'TLJ mﬂwuumLLaumﬁmmmmaau ﬂ?iLSUEJuLLU‘UGYJEJﬂTﬂGUﬂ@MW'JLWE]?U’MGUU
‘ﬁug’m

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.

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

JTUUUDILLIN LLNﬁWﬁ amammaummmummma ﬁﬂﬁ]ﬁlﬁ?ﬁ@i%@ﬂl‘lﬁﬁ ‘\]WL‘ZIN
‘1/]3@8@LLauINLiJUG]SU@Qﬂ’J']SJLQ@EJ aamamu,avaauwamamﬁumaumﬂLLanmLlfuamﬁa
ﬂgmimaaumaammu IULAT AU ’e)ﬂJWﬁﬁLLaSINLlI‘NGlQJ

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.

N15IUsUNINABUNINDITAMTUIAING 3(2-3-4)
(Computer Programming for Engineers)

noufimosuargUnsailowiu uuAansTdnouseniteiauasuasrensinng
waRansUszananadoyadiinnsedng nswaunlsunsusiudaliatendn nns
penuUUlazailusunsufIn 1 wITzAUge viafuls Assneydu uadiy dds
auaumuieuly nsruseunasiouia feddu sufeurialassadng fad nns
sonuuUULaziaLlUsunsileUssandlflunsuftgmmisinimnssy

Introduction to computers and computer components. The concept of
hardware-software interaction. Electronic Data Processing (EDP) concepts. Program
development including flowcharts. Program design and implementation using
high-level language. Data types. Boolean logic. Arrays. Conditional control
statements. Iteration and recursion. Functions. Structure records. Pointers.
Program design and development with applications to solve engineering

problems.
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Aeansuluiitugiu 3(3-0-6)
(Fundamental of Electrical Engineering)

ﬂ’]ﬁLﬂi’wﬁ’lﬂﬁ]ﬂﬂ/\lﬁﬁﬁug’mﬁgﬂ’s\‘Iﬁ]iiif\lﬂ’mizLLamix‘ILLazﬂiSLLﬁﬁé}‘U ICA[1Y]
nszualbifiuasidalndih udfoudadlniin wndesdnsnalwitdosdu wdestudaluih
vawesuazn1stlulde wadaszuulnihasna 35nsdsaidalnih wlesdle
Samaliindesdu 29asBidnmsedndiiugu

Basic direct current (DC) and alternative current (AC) circuit analysis.
Voltage, current and power. Transformers. Introduction to electrical machinery.
Generators, motors and their uses. Concepts of three-phase systems. Methods
of power transmission. Introduction to some basic electrical instruments. Basic

electronic circuits.

ANAAER3IAINTIUINAY 3(3-0-6)
(Electrical Engineering Mathematics)
Jdedunew  : 511 105 uAaaadEdmsuIAINg 2

mMeTzRidadon Snudeu fluitudsfeu wuuts rounesumeauuuts
dunndaidadou In1s8uiinsnlaeldisgfuaznisuszendld nasudasnsies
Usenausiy aunsuilsiesaslnas synsuySiefidetou ySiesduiinda n15AT1eheas
wagaansustemsulasisieos nsuvasaivay MaARTULAYENYUZLANZYBINTS
wlasaUans fuseneuladien fuszneuldsduaziusyneulidou nanauaues
annmeisufulazanizaud nanevaussduiaduazdunaidugud nanovauss
NIUBBULATANIZAsT N1TILATIENIMENNTLUasa1an s aunisoytusuas
outusgosuaznsUszgnd anufidestuierfuaminduas fivadadady

Complex analysis. Complex numbers. Complex functions. Mapping.
Conformal mapping. Complex integrals. Residue integration methods and
applications. Fourier transformation including trigonometric Fourier series,
complex Fourier series, Fourier integrals, circuit and spectrum analysis with Fourier
transformation. Laplace transformation. Occurrence and uniqueness of Laplace
transformation. Simple pole factors. Repeated pole factors. Complex pole factors.
Initial-state and zero-state responses. Zero-input and impulse responses. Transient
and steady-state responses. Circuit analysis with Laplace transformation.
Differential, partial differential equations and applications. Introduction to matrix

and linear algebra.
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N159LAT121995 1WA 3(3-0-6)
(Electric Circuit Analysis)
Jdeduten 618 120 Amnssulviihiiugy

Fudnaes walanmsiessiasifiinssuanss msdmssiusuaslnun
J9saNyakan1sagloumaIugEdn Maenemsasiasiasnuliinssuaadu
syuvliihana nsiesginsudeu 1aseyiussusuniaassuduass 293
vnmnguazniioutas 29slassingaemedn nsneuaueInNAVENNDT Herdudie
Tow n1sUsegndlinisuuasaaisdmsun1sinseriees

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.

UfRmslniuasBidnnsedindiugiu 1(0-3-0)
(Basic Electrical and Electronic Laboratory)
FdsAunau . 618120 Amnssulnihitugiu
nsfindunisiafiugiulaeldfoffinosuazoeatalaalay n1seanuuy
WNUATANT (FD) m3tanTuaznisuseneursasdidnnseiind mivaaeaieniung
LLazLLmﬁﬂﬁugwumﬁmmiuiw%LLazSLﬁﬂmaﬁﬂé NSNAABINITYINIULALATUAY
uoLmas
Practice of basic measurement using multimeter and oscilloscope. 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.
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gunIaluazniseanuwuusasdianysaiing 3(3-0-6)
(Electronic Devices and Circuit Design)

ﬁugmmﬁ\lﬁﬂﬁmaﬂmsﬁ!ﬁﬁaﬂ’] LAz Ui I08feTi-L U AMANYUZLAZNNS
Uszgnaldanulalonuavdiuesinlen audnyaziavnisluiealnnssuansves
N UTawesHIves (D199 waensudawmesawulii (lewsi) n1simseikaznis
PaNWULINRTVENeTaTLazeNdT AadnwzuaznsUsEendldnuleiladstulug
wonUavheLees (eatuaul)

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).

UfURNsIAnssuddnnsedind 1(0-3-0)
(Electronic Engineering Laboratory)
dsfunen ¥ 618 224 gUNIRILAZNITEBNLUUNATBENNTOTNA
* 9raLseunsauiule
nsvaaesiiduiudtuidonlumein 618 224 gUnsaiuagniTeanuUUIIRs
ddnwseiind

Experiments related to 618 224 Electronic Devices and Circuit Design.

Tassaiedayauazdanassy 3(2-3-4)

(Data Structures and Algorithms)

WTIAUADU ¢ 618 110 MSlUSUATUABLIIADTAIUSUIFINT
Hg1uvesdanessunazaudAyvasn1suAtymlasltdanessy lassasnwes
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Definition of algorithms and importance of algorithmic problem solving.
Introduction to data structures and representations. Abstract data types. Algorithm
analysis. Recursion. Sorting and searching algorithms. Hashing. Heap tree. Binary
search trees. Adelson-Velskii and Landis (AVL) trees. Breadth-first search and

depth-first search. String processing and data compression.
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n1seanuwUULAzNIsIUsUNSUUdayadmiulAINs 3(3-0-6)
(Database Design and Programming for Engineers)
ITIAUneU 1 618 240 lassasadeyauazdanaisy
mwmwawummmm ‘U“U%'TL!SUE]ZJa musuamamaauwuﬁ Immamaaq
mmamwuﬁi“mwwama mimﬁuamimﬂummmuLLUUVI 1 wuuf 2 wazuuudi 3
mmmmgmmmumsumma;ﬂaLLazmﬂmayja isuugmmagawmmq ﬂa\‘isuauua
Database  system  concepts. Relational data model. Entity-
relationship mode (E-R model). Data normalization: first, second, and third normal
forms. Structured Query Language (SQL). Object-oriented database. Data

warehouse.

aandaenssunazainusznaussuunaunInes 3(3-0-6)
(Computer System Architecture and Organization)
IdsAuneu ;618 110 nMslusunIuARuIwesAMTUIMmINT
618 250 14ITAINALALNITODNLUUINATADIN

wugiszuUABNNIMes LAz aIAUIZNEY ﬁmﬁﬁammmém nsuanslusunTy
Tuseiunwiaies mssenuuukasUsudulssaniamuesneuiiumesidesdu nns
AuIMNILaTAdng suasuimes dartdnunssuvesmuisyssanana WWdladuas
guilasanantd MiieANuTLATLaErdIeAUTLaToY STUUBUNALATLDANG
aninenssuszuulsvananauuvuuledu

Introduction to computer systems and organization. Instruction set.
Instruction-level representation of programs.  Basic computer design and
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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1AININAKAZNITODNLUUITTADIN 3(3-0-6)
(Digital Circuits and Logic Design)

FTUUAILAYLAE I NYANAURAULAZABTNLAN M1519AIUITI N1TanTY
aun1sugaulaglduHuRIA1SIuT N190NIUUINRTIIRIANY 299TWNTTE 2995080514
19950aRAmand LazaeasAtafwand WaUnGeU N1999NLUUNATITEIRU 29351V
1995TNA3 VA3 wazuigaLI 1asuUasdy akeuzdondufdva 19asulas
Fanasvaiduseusdon lulnsreufiumesuazlilnsiuswawositod

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.

UUAN152995ARNALALN1TOBNLUUABIN 1(0-3-0)
(Digital Circuits and Logic Design Laboratory)
JeAuNaY ¢ * 618 250 MNITAINAKALNITODNLUUNITADAN
* praissuniounule
MsnARBuAEIfUN1TERNLULNATAATE Hasrexlumtunasastiniudea
Experiments on digital circuit design, combination circuits and sequential

circuits.

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

ngufanuesdu fuusdy mauanuasnrshazfusuuseidoazuuull
selas mmaving uasilsdtunorudnlummud nsuanuasnisdndedine nsuseana
AINIIIALABS N1TNAABUANUAFIU N1T0ANDELTIFULATANAUNUS N1TILATITIAIY
wUsUsu MsUssyndldadanuauaudeanssuliin

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.
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n1suszgndnauiimasidanaiia 1(0-3-0)
(Technical Computer Applications)

Aneluniwineuiamesuasnislusunsulszendd msuiamnssudiannseiind
Amnssulwiuagimnssunenfiamed TWsunsuuszgnanldvislunisduainuay
Basrziteyaluanviimnssudiannsednduazimnssuluin n1shasiziiasini
AIUNITI180INNABNNILNDT N1T1IFIUTHNTUAIMSUNITODNUUUINDTUAZAEIDTANN
(Wgd)

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.

n1sUsEEnAvassTULLAT Ay I 1(0-3-0)
(Applications of System and Signal)
FwdeRuney @ 618 313 msUssgndneuImesdumAlle
wdnmadeulusunsudienaufiamesuarnwnislusunsuiitexlddmiua
Uszgndszuuuazsnudaaduiagdu nmslusunsuifiedinsest duasizvinaznses
doyaa NshaewazdnTenseuu nslusunsudmsuiuwagiiaeideyaaindiiusg
AeUsN
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.



618 327

618 344

59

WandvasTaguazaunsaldiannsedind 3(3-0-6)
(Physics of Electronic Materials and Devices)
dsdunen ;618224  gUNIRiLATNISERNLUUNATBENNTOTNd

Tnssaisuuuaiadavesveudsuaznsdamier anwldauysafluvesuds
naransarouiuilosdy ndsuduta ndnaallutueunasaunisaduves
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nunuureRannilandy daddunisnszaredifnsamesi wasuesinazszau
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MUMULTDINTENE 319 Auades N5l anuididus anumkiuteInseLa
91nNsung Anuduiusuedlealad Usingnisalsea

Crystal structure of solids and bonding. Imperfections in solids.
Introduction to quantum mechanics. Energy quanta. Uncertainty principle and
Schrodinger’s wave equations. 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.

3mnﬁmzuuﬂﬁﬂ’anﬁlﬁmﬁu 3(3-0-6)
(Introduction to Operating System Engineering)
JndeAuney  : 618 242 a@atnenssulazesrusEnousTEUUABLRILABS
wé’ﬂmiLLazLLmﬁmﬁugmmmazungﬁamﬁmﬂitm SEUUUURNITWUULIAN
ssuazuuulilinaats lnssads Wawavateyn nsdeansszninlusios nmsUszau
gaaRanssuiintulunzndontu nssasmuanislused LuuaIase 13snnns
NUEALNEN NeAUILEleu nseentuussuulng amnulaends nslesiunas
anminasulunsIUTLATNAMTUIZUUIAD39
Basic concepts and principles of engineering operating systems. Real-time
and non-real-time operating systems. Structure. Multiple processes. Interprocess
communication. Coordination of concurrent activities. Real-time process
scheduling. Memory management. Virtual memory. File system design. Security.

Protection and programming environments for real-time systems.
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lulasTusiwaiwafuaznsidonss 3(3-0-6)
(Microprocessors and Interfacing)
INTIAUNBY : 618 250 9ITAINALATNITODNLUUINITADIN

sruvmaNimefuuuAdTa srutlulasluswawefuaslassadiclaevily seu
YosAToslazsaumds lassadsveszuuta Inldivesddsludfy msluavesdeyalu
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Introduction to digital computer systems, microprocessor systems and
general structure. Machine and instruction cycles. General bus structure.
Instruction flow in central processing unit (CPU). Data flow in microprocessors.
Registers and counters in microprocessors. Selected popular microprocessor
architecture and instruction sets. Addressing mode in microprocessors. Examples
of useful subroutines. Microprocessor memory. Input/output instructions.
Input/output interrupts. Parallel and serial transfer methods. Programmable

input/output interface.

Ufuanislulaslusiwaiwasuazn1sisousa 1(0-3-0)
(Microprocessor and Interfacing Laboratory)
Idsdunen  : * 618 352 lulasluswagesiaznsiensie
* graspunsauiula
a o a s = !

nsnaaostieadunisdsuldsunsululaslusigagos n15i¥ouns
Lulaslusiwawesiugunsaineusnuazsyuuildlulasluswagesidugiu

Experiments on microprocessor programlnming, microprocessor interfacing

and microprocessor-based systems.
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STUUABUNLADILALHUDINANIA 3(2-3-4)
(Computer and Embedded Systems)
FudsAunau : 618 352  hulAslUswaBskaznNsaUme
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flugrufsrfumsosnuuusiaulfiazeendnivesssuuaivianieiegly
gUnsaididnnselind sadeifsafunisesnuuunagnisiaunssuuaneanailai
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Anuvaeady Yadenaduiu

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.

aunsazafuulwan i 3(3-0-6)
(Electromagnetic Fields and Waves)
dsAuneu ¢ 511105  wpagRadwmiudaing 2

nMywATIEiINnesaudfdmiuieing auulniain nguesnasuduazaiy
Wuresawrnlnily anuruinundndlndi ngrewniduaslaiesiaud wasaunasy
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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 laws. 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 equation.
Retarded potentials.
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wénnnsszuudedns 3(3-0-6)
(Principles of Communication Systems)

Fyanamazszuud awu nsuUasdyaalagldeunsuySiesiaznisudaniies
msueglanidaLauzaen (118 lovduuarfitdy) dygnasunvlumsiemsueuzdon
mavihdyaaneuzdeniudygyuadvalagisueguaawuuiad (Fdw) Fausznaude
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LWUAKUUA N15uDRandeRdvia (aaw evloanuwasiioan) walanisviiafinandng
AAZAILE

Introduction to signal and system. Transformation using Fourier series and
Fourier transform. Analog modulation: amplitude modulation (AM), frequency
modulation (FM), and phase modulation (PM). Noise in analog cornmunication. 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).

n15UsTUIadayIuAa 3(3-0-6)
(Digital Signal Processing)
IdsAuneu ;618 214 mdlafansarangsu Lyl
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N1390NLUUAINTBIRITAakAEN1TUTEYNALTIY MFIATILIRAUAIILE
Principles of discrete-time signals and systems. Sampling of continuous-
time signals and signal reconstruction from samples. Fourier transform of discrete-
time signals and the Z transform. Discrete Fourier Transform (DFT). Fast Fourier
Transform (FFT) analysis of signals. Windowing effects. Digital filter design and

applications. Spectrum analysis.
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wsasdiatauaznisTanslnin 3(3-0-6)
(Instrumentation and Electrical Measurement)
JdeAunay : * 618 222 NITIATITII9RSINTN
* gnaspunennula
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Basic concepts and terminology. System of units. Sources of measurement
errors. Calibration and traceability. Grounding and safety. Analogue measurements
and instrumentation. Permanent magnet moving coil (PMMC) movements. Moving
iron movements. Electrodynamometer movements. Ammeters. Voltmeters.
Ohmmeters. Multimeters. Wattmeters. Varmeters and power factor (PF) meters.
Measurements of energy. Frequency and phase meters. Potentiometers. Direct
current and alternating current bridges. Instrument transformers. Oscilloscopes.
Digital instrumentation including analog to digital and digital to analog conversions,
digital displays and digital multimeters. Principles of electrical transducers.

Transducers for temperature, pressure, flow, level, displacement and speed.
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FTUUATUANLTGLE 3(3-0-6)
(Linear Control Systems)
JsAuneu ;618 214 adamandimnssulni

53UUAILUANITALATITUA LUUTNRRININANAAIANSYDITLUUNINIEAIN
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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.

duuun 1(0-2-1)
(Seminar)
Jouly : dndnwd 3 Tl werlnerudusenvesaaivdmnssaliii
mssnuuazhanadlaunansluideiaulaluanvimnssdidnnsedng
LagszUUABLames nsiiausunauReiUTEaUsENa UMy uaLindn ¥
AL U8ULSIUSIBIVFULUN ﬂﬁdaﬁwmuﬁaqﬁlﬁﬁwLauamaiunmﬁﬁmum
Reading and understanding articles from interesting topics in Electronics
and Computer system engineering fields. Presenting articles to audience of
academic staff and students who are enrolled in this course. Academic report

writing within deadline.
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A1SEIN9U 1(lsitfawnin 240 Y2Tu9)
(Training)
Wouly ¢ Wn@nwd 3 JulU warlnemnuduyenvaInIAIvnIEIn Ul

Anulumagpanvnsy viemhonuiiAeardestuimnssudidnnsetnd T
wEoINTIuABNRIWmeS InsauiurauaInnain lugrnmaggseulitesndt 240
Flug

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

240 hours during summer session.

WIUNAUNIANE 1(0-3-0)
(Preparation for Cooperative Education)
Jouly :  dndnw¥ 3 FulU waglagmnuBusenvesnnaiimnssuli
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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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N15IATIATIR B VLATNYANIAT LT UUTEENA 3(3-0-6)
(Applied Linear Algebra and Numerical Analysis)
JdsAuneu ¢ 618 214 adaransimnssulnii

nsUsegndldasfeuitnadafuatuazduneudmiuigmnieingreans
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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.
Introduction to principles of numerical methods. 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.
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FTUUNDITIVUIA IHYUN 3(3-0-6)
(Very Large Scale Integrated Systems)

VO wALFULUUIDWOANIIUTANDT N1TaTIunaTued maAlulagiaessiulay
n3rUIUNITUTERAYY naliakasvaninaldimsunisesnuuuled Luukazn1sAIALA
aussouzvesduealagliunnuaziaiosdion1sdasiuy nMsUFUUTIANTIIULYDI9DS
Fuedliinngauiian nquijvesenidieuazinaluladfiisades nsaiasasiunuy
suwalngun Gueatedle) Ingldiosinea nismaasuwaznisuSulsaussauglv
mmza‘u‘ﬁqm

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.

diannsaiindninas 3(3-0-6)
(Power Electronics)
wdadunew - 618 224 gunsalkaznsesnuwuuNasBiannsaling

Qﬂﬂidawsﬁqﬁaﬁwﬁm%’umméLﬁﬂwiaﬁﬂéﬁﬂé’aLLamwa%’UUis@é’qgmm
Usgneumelalenrinas Bameu Aoulnsa SaRlisiens (leadens) nsudawmesasan
fds woalniduagledTi 1s9sSeanszuauazaeunedinesnuin alianisueg
lnaunieiad ([suidagdu) 19937%/AReunesinesuuuaingennuigiuazlas
AIUANKUUAN 9 INATALAZIRTFONAEINTIRT/ 10T Buosines AowIBInaTuALDY
LOLADSAIAILUULTITUUUS 2995M1TUARINILIBS LN ALABSLUUBIANNSoTnd
aawdniin nsuszynldaudidnnsedndinds

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.
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UfURNsBLEnnsalindrinas 1(0-3-0)
(Power Electronics Laboratory)
Idedunen ;¥ 618 432 Blannselindnida
* graseunseuiula
UftRnsReafuFesiGeuluindidnnsedndig

Laboratory experiments on topics covered in 618 432 Power Electronics.

1A3ednslnd 3(3-0-6)
(Electrical Machines)
wdeRuney  : * 618 120 Aennssulniiniiugiu

* graseunsauiula
wann1sresnIsulasndseulnihfundsuna uieudacini wisetiiie
Tnfnszuanss almesnszuanss vamasiudonilninssuaadu 3 wa wiestuda
Ininseuaaau 3 wa uamasuuuTalasia damasinane?

Principles of electrical and mechanical energy conversion. Transformers.
Direct current generators. Direct current motors. Three-phase alternating current
induction motors. Three-phase alternators. Synchronous motors. Single-phase

motors.

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

fugruienfuuasuaznisdesaing undsiuiauasuasdnumenisnienInges
wad N135U5MINIsNeU Miekazn1IAUSNIUNITEDIEI1 NITAILINKEANETNY
nelunaznieusne1n1s vidualiivesszuvdesaing vaoald adlaulvl wdnnIs
AIUANLAIATINE NITRRNLUUKEIATNAEluwazA18uen 91A1TNIAYE 19991U
Tsanenuia aunuanwn delawan wezauu

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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n1sdeasdayauaziniationeuianes 3(3-0-6)
(Data Communication and Computer Networks)
nsdomsdeyausziedetneaeufiunoiidesiu aminenssuaiotieuuudisy
u Wslareauaznisidoudoqacoqa dedldlunisdsdoya nisdoarsuuuidnds
Fosdgaalavaredld nsnsivaeunazuiluanuiianain n1saIvAuLazlUslanea
suaaﬂms?j'awiasﬁa;ﬂa PsUITnARME (aw) Penuuiune (W)
Introduction to data communication and computer networks. Layered
network architecture. Point-to-point protocols and links. Transmission media.
Multi - access communication. Error detection and correction. Data link control

and protocols. Local area networks (LAN). Wide area networks (WAN).

N1392NKUUTTUUININEMTUIAINS 3(3-0-6)
(Object-Oriented System Design for Engineers)
wdeRuney ¢ 618 240 lassasndeyauazdanaity

[

N1509NHUUKAEN1TATNTEUUTTRlunsU TR wwiAnvesssuudeing 0

g
wazAand uualgatulazinsesdislunsesnuuy msuidymilaelduuiAniieing

LaZNITIATIZN

Practical approaches to object-oriented system design and
implementation. Object-oriented system concepts. Objects and classes.
Encapsulation and design tools. Problem solving using object-oriented modeling

concepts and analysis.
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FTUUADUNILADSTUIUEAEVNT Y 3(3-0-6)
(Industrial Computer Systems)
daduton ;618352 lilasluswaiesuasnsideuse

5eUUUHURN LAz lUTUNTUTEUU SPUUAIUANMIEADUNIABS LA 1MNTTY
sPUUAMUANMEABNTLABLUUNTEINY FmuauTiaansalusunsuld damunuds
pssndiansalusunsuld (fuead) wagnsmIvANMiuguatasiivdaya (@n1a1) N3
domsieya Usznause msdsdeya msdumesinaluszuvdoasuazdananslunisds
wuzdnasetieneufinmesuazluslnneanisdearsteoyadiniunisaiunuly
Qﬁ]ﬁ’]ﬁﬂﬁiiﬂ

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.

AAnsuLaNALISHIA 3(3-0-6)
(Embedded Software Engineering)
FsRUneu 1 618 242 @nURnenITULATEIAUTENIUTEUUABNILA DS

winmabesuresimnssueensuas Smnssurendwasdmsussuvatonallei
Jafitodrindunineins aaauiAngn 9 vessyuurendnndileh msussdusedouis
wazimalaimnssuseduaitouldily mumuuﬁamwwﬂﬁﬁamiLL‘U‘ULamﬁa
IﬂﬂmﬂaaﬁamﬂwunmaﬁﬂLLazmwﬁmﬁﬂﬁmummi nsasesianaznslusunsy
WUULIANRI

Basic concepts of software engineering. Software engineering for
embedded systems with constrained resources. Key properties of the embedded
software systems. Applicability assessment for mainstream software engineering
methods and techniques. Review of real-time operating systems. Real-time
communication protocols and scheduling theory. Real-time programming and

code generation.
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msifﬁﬁgﬂtwmﬁaaé’u 3(3-0-6)
(Introduction to Pattern Recognition)
Mﬁﬂﬂ’]iWU%’]uﬂaﬂiuUUmiimiULLUULU@Q@uLLa miﬂsuaﬂﬁﬂmm N BN
fndulauuulug ﬂ?iﬁﬂfﬂamﬂiu‘”ﬁﬂﬂw G]'J’ﬂ’]LLuﬂW‘u%Tu ﬂ”li‘\]UﬂLLNNLL‘UU “U‘UG]E]‘LJ’JﬁﬂTﬁ
Innqu
Basic concepts of pattern recognition systems and applications. Bayes
decision theory. Feature extraction. Basic classifiers. Template matching. Clustering

aleorithms.

NN39BNUUUKAZASI9TZUUAIIA 3(3-0-6)
(Digital System Design and Implementation)
JUsAUNDY  : 618 250  MATAAVALAZNITOONLULINATADNAN

LUEUINTRENRUULAENNTUSEENALTIUTEUUATTE  seidauiBniseeniuy
JTUURAITE  A1WIUTTENE815AUAT (LoFALea) N1TeRNLUUTEUUAIalagltn1w)
USTPILPITAUIT  N1T90NLUUNITADINITINENLazITa 1A ulaeldn1wIuTIene
F15U35 NMIODNUUUNATAUIUVNNAGINAIERS N1FRNLULTEUURIATITALdudau
Taeldn191UT5818815AKIS  N1591899N19Y19TU LAaZNITATIAAOUTLUU RIS
anUpunssunazlassase@lioniae nsasssuuAdvialagldionite  n1seenLUY
HANRAUTETINENSALISwazsadud WatelniAefunisesnwuussuuRaakasnIs
Useyndldanu

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. Design simulation and
verification. Field Program. Field programmable gate array (FPGA) architecture and
organization. Digital system design and implementation using FPGA.
Hardware/software co-design. New topics related to digital system design and

applications.
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FouyaduuaznszuunsalaLARn 3(3-0-6)
(Random Signals and Stochastic Processes)

noufanuaziu dygiudy dudsdu Heduressioudsdu Tuwud ilandu
N1snsea1e Meidudnuazianie fanduvesnusduraiui n1suUad NMINTEaelUY
fdeuly duvesinulsdy nqufiunainnans nszurumsalauaainusznoude A
WUSUTIUSIUAENTEUIUNSALT

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.

nMsUszanananwaIailaedy 3(3-0-6)
(Introduction to Digital Image Processing)
ﬁugmmwﬁ%ﬁa MSUSUUTININ NMITNTBININ NITWIVBUAIN NITHURING
LSUIAURYDININ LL‘U‘U"ﬁ’]aENa ANWUTAIN NITUUIEIUAIN NITUNULAZDTUILAITN
Digital image fundamentals. Image enhancement. Image filtering. Edge
detection. Geometrical transformation of images. Color models. Morphology.

Image segmentation. Image representation and description.

FTUUAIUALLUUARNG 3(3-0-6)
(Digital Control Systems)
wndeRuney ¢ 618 371 SEUUAIUANLTALY
nszuIuNIsduLaznislaan nsulaseusionluidva uaznisulasndviadu
wougden n1sulas@uasnisulastuuudaulas dedduaialou n1sviuwuuinassves
FEUUAIUALKUUAINE WHUAINLUUUARN nsnslnavesduan n1suseidunis
MEUALDIVBITEUY AUENEST N1TORNKUUTEUUAIUANLUUAT AR 1958UUAIuAY
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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U LATNI AR YOS 3(3-0-6)
(Sensors and Transducers)

N1391UUNLAZKUUTIADIBUTULDT YoulwnNITUEYnalddugesineduay
femanaluladnisuseiuslulasduesuazamsmiduees fugrudesfuves
duwesuuvansieing Wuwesadusrqainduuiuii (sof) iuwesusimdnlni
poURRRALTUeS IWuwesyuall WuwesAuSou Wuweslna uaznsuafwes

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.

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

fugudosiureamavszgndliindesiiofuimnssulniidmiunisnsiadu
N37A NTUTEUIANE miﬂ’uﬁﬂLLazmm%m%ﬁ@@ymmmﬁﬁm Mé’ﬂmiff’vjugm%aq
e asgaaﬂﬁlﬁaaﬁu NITUNINTTNLVDAUFLY 21ATLTYUARIENNALALN B AARNE
lulasiny aendnlnswiavaainindoud nsiamsfinesvesnendilng szuugailng
ol szvugdlnauuuiideadn aseadlenes ideseremdados nsamdesssuniu
sTUUMTInLaznadoULAIoades azqaﬁﬂé@ﬁm%mﬁugm

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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azpaRndiAnssulosdu 3(3-0-6)
(Introduction to Engineering Acoustics)

LLmﬁwL%wqwﬁﬁugmmaﬁzwax@aanﬁ Msdumana Usngmisainduszuty
uazAduMTINAL Usingmisainsgandu msdeinuiaznsagvieunduaduides nsle
gudes ld@esluanimuindenta nsuszgndlunuezaaindimnssy

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.

N13AUANLEESTUNIY 3(3-0-6)
(Noise Control)

ﬁiiwmasumLﬁ‘aﬂLLazﬂﬁﬂw@uLﬁmiummﬁmﬁu NANAITVOINITIABULEES
sReUALIYBIYuEADIABITUNIU MsLazsERUIEDY gUnsallaziAdesilotaides
suniu dnuaizrendedduies nisindeuiivendosinudsfinvinuaziiuiilas ns
UNINTZABLAEN msmuqumﬁuﬁmﬁau

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

Sound propagation. Vibration control.

nsugusznaunsiuauuinnssy 3(3-0-6)
(Innovation and Entrepreneurships)

Anwin1saseassakazuuinnssulueIAnInIngINILazgRaIMnIsy Suds
msﬁlmﬁua%ﬁaﬁqiﬁ%umﬂauLLawmﬂﬂmd wilsuled wargUuuunvingsia N33
naALaznIINaIaLl ey undaiunuuagiinisseauiunu n1sdanisdiunisdu
npmnegsiaiiesdu emdudingsia

Study of 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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N1359AN131A3IN1IAINTIY 3(3-0-6)
(Engineering Project Management)

USMITUAZNITINNITIUUS UNVDILATIIIUANTOBNUUULAZNITITEA 1WIAINTTH
WinweauasaumakazseideuIsn1sidy yummé”mmwm%m NSIANITLIALAY
N3MEINT MIUTTINAMATIANSFUTIAN N5F0ans Aadudiin n153nnsinumueA
LATAMAINYDILATING nsdadedam N139AN1IAUNTHEINTUAAS \n3esilelunis
Janslasansiuiu MstanasAiuauanssaus nsuszdliuiazUalasanis

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.

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

fugrumanasaziduleduas mfiwesvondulotuas anuaudives
Guletduas nsdeuseasuaznisifeusinals wiastiiawas fnsadusas
HUYIUTUNIULAZATTATIIIU N1TUBALAR mstafmdndniannueiady (srurdagd
1Bu) nseenuuusruuLduleLas

Fundamentals of light and fiber optics. Optical fiber parameters. Fiber
properties. Connecting and coupling of fibers. Light sources. Light detectors. Noise
and detection. Modulation. Wavelength Division Multiplexing (WDM). Fiber optic

system design.
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Uuszhvgdmsuiaang 3(3-0-6)
(Artificial Intelligence for Engineers)
wndeRuney ;618 240 lassasnteyauazdanaiiy
Uszifmnudunnveslgyaussivg Fansevifiaann nsuidym nsdum
MsunuAng msvmgea seuuiildoinaleling essneiled lassiieuszam
gy N15UTERRRaTaITANINTS A1sUsEyndnnadmnssulalddayniussivg
Uy sehvgamsuiamnssuueus
History of artificial intelligence. Intellicent agents. Problem solving. Search.
Knowledge representation. Reasoning. Rule-based expert system. Fuzzy logic.
Artificial neural networks. Evolutionary computation. Engineering applications of

artificial intelligence. Artificial intelligence for robotics.

avnafne ollsitionndn 640 ¥ lug)
(Cooperative Education)
WNTIAUNBUY : 618 392 LHFBNANNIANY
Souly : dndnw¥ 4 Ul waglaemnuBusenvesnaduimnssuli
Seuuariniurinugivdniuiamnssudidnnsednduazszuuneuiiunesly
9na1MNIINT Lilszaunisalaswazuluiiailunisusenauodniaing IAsnen
wmenmsudtlgmvislumaguiuas iR UiTRnmsuidommuuumailiiney
17 dauenansuf iRy kazseaunisufufau
Self-learning and practicing essential skills in electronics and computer
engineering in industrial firm. Acquiring experiences and conceptual thinking as
professional engineer. Analyzing the problems and solving them via theoretical
and the practical approaches. Executing proposed plan to solve project problem.

Completing final oral presentation and submitting final report.
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Tassnuiaanssudiannsednduazszuunauiunesdmsuannadnen  2(0-6-0)
(Electronics and Computer System Engineering Project for Cooprative Education)
dsAuneu . 618 393 annafne
Jouly : Wndined 4 Tuld uarlnemnuBusevesmedyiaanssuldi
Fonthdelassnuuazerasdivinwlassau davhinguszasd wnusm noud
un waztureunsiLivlasumaimnssudidnnseiinduaznouianesdmsu
anfafine dauelasulnenIsi@ueTsnulazaauUInUE)
Selection of project topic and supervisor. 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.

TassuidInssudiannseiinduazszuunauiiames 1 1(0-3-0)
(Electronics and Computer System Engineering Project I)
Seuly - hnend 4 TulU weglnearuBugenvesmaividmnssulndh
Fonvhdelassrmunazenasdivinulasenu daviinguszasd wuau ngwi
wartunaunsAiveulasumdmnssudidnnsednduazaeniinned thaus
Iassulnensiaue B IuLazaauUInUa
Selection of project topic and supervisor. Preparation of objectives, project
plan, theories, and procedure for conducting project in electronics and computer

engineering. Project proposal presentation by reporting and oral examination.

Tassuidanssudidnnsadinduazszuunauianes 2 2(0-6-0)
(Electronics and Computer System Engineering Project II)
Jtsduneu  : 618495  Tassnuimnssudianvselinduassyuuneuiames 1
Tnsenisreilesuazsinlassaulauysaiain 618 495 lasea1uiAangsy
diannsednduazszuumauioges 1 UlauenaredlAsInIsiAgNSEUDIIg9ULAEANT
apuUnLUan
The continuation and completion of the project assigned in 618 495
Electronics and Computer Engineering Project I. Project presentation by reporting

and oral examination.
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AatonAY 3(3-0-6)
(Special Topic)

Witentawlng o Iuszéﬁ’u’ismLﬁaﬂsﬁxuqqﬁm%’uﬁfﬂﬁﬂmszé’uﬂ%@mmg wadefily
Usngluvangnsdagdu

Contemporary topics at advanced undergraduate elective level. Topics

not included in established curriculum.

ISe9ARRNIENNSIANTSHBIANNTadnduaTABNRLABS 1 3(3-0-6)
(Selected Topics in Electronics and Computer Engineering I)
demhaulalulagiuluanimnssudiannseinduazaouiiunes

Current interesting topics in electronics and computer engineering.

Fasdnanieneianssudidnnseinduazaauiiames 2 3(3-0-6)

(Selected Topics in Electronics and Computer Engineering II)
vdeihaulaluthgiulusmuimnssudidnnsedinduarenfinmefiilising

oelusnein 618 492 Fesdnamemamnssudidnnseinduszaonfiunes 1
Interesting current topics in electronics and computer engineering that are

not included in 618 492 Selected Topics in Electronics and Computer Engineering .

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

LLE ﬁugmﬁuaﬂ%amamm?\laﬂﬁ N1IUDNLANVDILLA gUNIalLaRING NENN1T
Muvedaes vinveuawes wetauasnsussgndvotaies Inlafmnnnes viedn
AduLuudletuas

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.
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szuudiannsadndnistu 3(3-0-6)
(Avionic Electronic Systems)

szuuliluvinenniaeu Wawinisvesszuudidnnsefindnisdu wiesdleTn
Y9491M1AEU MaNN1TITULLTNTeIAIUANNTTU SrUTAeans unmilalusinimeny
N13AUANNITITIVINNBINA syuudiannseindnistulueinideiunuis wazenie
BIUNALTOU

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

cockpits. Air traffic control. Usage of avionic systems in military and civil aircrafts.

NugnueFesiiaanisunng 3(3-0-6)
(Fundamentals of Biomedical Instrumentation)

flugruadsingrdmivieansandanisunnd undsindauazauantives
Andlninganmue sy fuguaisineliih dyaalvihaues dygradlwihmla
LLazé’aquymlWﬁméJmﬁa ‘ﬁugmmﬁmLLﬁsLﬂ%ﬁﬁ@ﬂN%iﬂﬁLLW%é nann13Indayaye
Famsunnd Bianvsedndansunnduazisasdmivgunsaliniesilownnduaznis
Uszgnaldauneediln nsuaiiges sdnlasauaznsvenedygiadinisunnd nns
UixmaNaﬁzyzyﬂm%mmwwéﬁmﬁu 1IM351UUNTAINIINITUIME ANUaenienIg
Ifweslsaneuia

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.
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gUnsaluazn1saanuuuaNsBLAnnsatinddugs 3(3-0-6)
(Advanced Electronic Devices and Circuit Design)

ﬂ’]'ﬁ’JLﬂ'ﬁ’l‘“ViLLa ganuuLIRsdidnnseiindiiienisdeaisuas aﬂﬂmmiama
Foansuavpsodioln IG]EJmﬂGUE]‘UﬂimLLUUSU‘LlL(ﬂEJ’JLL@”LLUU’N%TJ&J Luamiamquwg
nsvhau andnvuglazdeimuavesgunial msldlunuildudadunaglaiduds
L@ wallan1sandygy1asuniu wALANITEONLUUNATANN 1ATIIUNITIDNALUULAE
a51929951ag 19955

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.

N1599NILUUIIIALISABUNIADS 3(3-0-6)
(Computer Hardware Design)

suifouisnseenuuu mlesvraussouslagldnanauiiaziunagisns
adn nsdeusenielusarnsdeulusunsuruindniunseenwuuniieUssuians
na1e @g) nrwrdmsuldlunisesnuuueiauls (LovfLoa) LATN1TOONLUY
WigANTN ‘Vifcgijﬂﬂﬁi%ﬂ@ﬂﬂﬁ@x‘iﬂﬂﬁﬁ@&ﬂii:ﬂﬂ@iﬂﬁ’)Lm’eﬁ( denaziauslasunIe
seuEumseenLUUni@uiieaueini

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 project or

report at the end of the course.

N15USZUIANANINNIINTITUNNG 3(3-0-6)
(Medical Image Processing)

NANAITASATINNIAITENNIUUUANG) wedansuszanananniildlueuy
AR IMNNTRInEd Usenaulumen1suiuussnin nsamedeuninuasnisius
dunn

Principles of medical imaging. Medical image processing techniques. Topics

include image enhancement, image registration, and image segmentation.
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AINTIUYUBUA 3(3-0-6)
(Robotics Engineering)

n1simseitaaninddmiuiumislugasales laiunindassuazlaw
WFIndNndu N3AsIEINIRauAIaniausITnilaldouuning  n153190NY
HUNRATWITD N1IAIUANLUUTDARBATE  NaFARTI0ILIUNE N1TAIUANKUY
vanefuUs viuguiladeuil MIteiure Ly

Kinematics analysis for positions in linkages. Forward and Inverse
kinematics. Velocity kinematics—-Jacobian matrix. Path and trajectory plannins.
Independent joint control. Dynamics of robot manipulators. Multivariate control.

Mobile robot. Robot vision.

Tasstnguszamisuwazssuun 3(3-0-6)
(Artificial Neural Network and Fuzzy Systems)

noufuaznisuszendlilassingUszainiiisunaznssnsledusynaunie
mesidunsoukuunatety wnudinmsnesneiaies lasemewuusiiisaiuda lasenewuy
gautlan 1AsaneuuuIunauidn ngufftediun nMsmuauLuuasINEileduaslage
UszamileBuuuliudaies Sanedfiuiifenisieiusuas nnsduandiindaenis
Tl mavszgnaldlunisaivan n133uy n1sdnaesseuuliidadu nsussananim
Wagldean

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, speech

and image processing.
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YaarsaumAaugy 3(3-0-6)
(Comparative Bioinformatics)

WasmsAmwnlagldaeuiwes dusudeyadinuniadinnludaing i
WisuigulazIimuInig Mseszdlasiadsuazaunug welladmsunisduau
FIUTDYAATUAWUNITININ N1FTUA UaeNSLUTEUTIBUANUMETBUTDIEIAUNITIN TN
WUUMangane ISuuudimunisuiug Isdmsunsidinuuiaznisousn il ity
NToyaFY

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.

szUUANMUUADNAELATOUNY 3(3-0-6)
(Network Security Systems)
Jodafunion ;618 443 nsdeansdeyauazialetienenfiuaes
syuumssnweulaenseod sy msvﬂ’ﬂsﬁaﬁ”’ﬂuszwqagumﬁmuasszw
NuaR MeLiuRdIa nMsfigaddnuuuing q nstusudyana nsdanissanyu
LATNI3UTRIEVS JULUUYeIMIyYngn Matlestunazmsnsadulaglészuulniead
waggaNsLIss nwIANNUaDAAY
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 software.

VR IAINTIY 3(3-0-6)
(Engineering Materials)
Gouly : lngemBugenvesniaivinennisuazimnsuian
nsAnwANLdUTLSIENINalATIEse audd nsuIunsuas wasnsussendly
NUVBITANIAINTIUVAN WU Tave wediwes wilnd warTaniaSueAusenay WUl
augaigniAkarnsuanuvneigniadig o audideng uaznsdonaninuesian
Study of the 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.





