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25530141102671
Yovdngns
(wlne)  : vdngesimnssumansadin a1vivvimnssuliiiihdeasuas

Siannsetind

(Mw189ngw)  : Bachelor of Engineering Program in Electrical Communication and

Electronic Engineering

YaU3yeyaza1v13vT (Me1ing/n1e1dang )

FoLhyl (Mwlne)
(Muwdang )

Yo8D (nenlne)
(Mw189ngw)

a Y
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Laidl
Iuuleinfiteunaaanangns:
150 mhein
FUnuy
v
USeyyes 4 U

UssINNYaInaNgns
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a a a 1
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: Bachelor of Engineering (Electrical Communication and

Electronic Engineering)

- 2a.u. Gennssulwindearsuazdidnnsaiind)

: B.Eng. (Electrical Communication and Electronic

Engineering)
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mmg'mmnmjaanq’uawﬁﬂnmemiﬁﬂm (International Standard Classification of
Education, ISCED)
1) Broad Field: 06 Information and Communication Technologies (ICTs)
(walulaBansaumauaznsdoans)
07 Engineering, manufacturing and construction
(AFINTIY, BRAMNTIUUALNITNOAI )
2) Narrow Field: 061 Information and Communication Technologies (ICTs)
(walulaBansaumauagnisdoans)
071 Engineering and engineering trades
(AFINTIN WaENGAIYIMINTIN/N1581TILTAINTTY)
3) Detail Field: 0612 Database and network design and administration
(gmsﬁagaLLasmiaaﬂLLUULLasﬂ’lﬁﬁmﬁLﬂ%aﬁdﬂﬁJ)
0714 Electronics and automation

(gUnsaldianvsetinduaziniodiodnlud?)
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5187391

gV MUNANE N 27 A80A
. NUINIYIVIAU 21 WA
(1) ngunsHeasAuLDu 9 wiaeiin

(Y (Y

AYINRUNNTHOANTAUK DU AeuSouagetey 9 iigfin TuagiuTeAuAIINaINITANIY
ATINULINTIVBIELTEU MNNNGITINTY AEAalmansimun

ItiAunISIngudmsuUsunugIy

LNG 11000%  amwdsnguitugiu 3(3-0-6)
(Foundation English)

NUIBLAR NSUNELSEUNTNAAZLULAININTZAU A2 1T8UITIAUN 89N udInTuUSU

Y

U

WugIU LNG 11000 Foundation English 9113w 3 wiiiefa welidaussauglussiu A2 lngazaaadl

a U ¢! y ) a = a a Y v v
nan1sseulusEau ‘WU (A, B+, B, C+ #1358 C) 910918391 ‘\N"\]Sﬁ’]&l’]iﬂLiEJU']GUWﬂWHWBQﬂQUU\Tﬂ‘UﬂLu

syaunalula
326U 1: Academic Skills 3 UUBAA
LNG 21001  n5#laL@a3vIns 1(1-0-2)
(Academic Listening)
LNG 21002  n5ULEUINANULTNYINIT 1(1-0-2)
(Academic Presentation)
LNG 21003 N1991ULazNSI0EUTITINIT 1(1-0-2)
(Academic Reading & Writing)
52U 2: Applied Mastery 3 U8R
LNG 21004  nSW@8UTI891UGIvINIg 1(1-0-2)
(Academic Report)
LNG 21005  n158iUs1e 1(1-0-2)
(Discussion)
LNG 21006 mswnuiteliiuting 1(1-0-2)
(Persuasive Talks)
W UFINNIWISINGBAIUANAULT 3 nenn

ALIEUANNTAEBNTIEAVT LNGoo/LNGxoox 3NNENs183nTaaun1sdingudmiviaen
Bouifieanaaduaussouzauindngasimug
LNG 223 awdanguiionisdeansluiodn 3(3-0-6)
(English for Workplace Communication)
LNG 224 mﬁamsmmé’mqw 1 3(3-0-6)

(Oral Communication I)



LNG 31001

LNG 31002

LNG 31004

LNG 320

LNG 322

LNG 323

LNG 324

LNG 327

LNG 332

LNG 41002

LNG 420

LNG 421

LNG 422

LNG 425

ASTLUUNANED

(Abstract writing)

N5WEUTIBNUNTNAGRIEMSUTBIU URNTS

(Laboratory Report Writing)
mmé’ﬂﬂqwlﬁaﬂﬁﬂswgmqsﬁ%
(Business Meeting and Communication)
miﬁwmmé’ﬂﬂquLUUSQLﬁam
(Content-based English Learning)
NSWUTIYINT 1

(Academic Writing 1)
AYIBINUEMTUUTRNITUNITUINITAINE
(English for Digital Service Innovation)
AYIBINUEMTUIAINT

(English for Engineers)
N3AIN1SINGY 2

(Oral Communication i)
NYDINGWTIND

(Business English)
nsUEuoLTIlim

(Persuasive Presentation)

N9 ULTIYINIT 2

(Academic Writing I1)

N1591UBENNII T

(Critical Reading)

JUYTITLMINITOU

(Reading Appreciation)
MsAeasseninaimusssy

(Intercultural Communication)

1(1-0-2)

1(1-0-2)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



(2) ngundugdauvilaveslan 6 MU8fn
2.1) ulwiAlanuaInia1enIeInusIIILaz IR 2 g
GEC 21101  @gvpufnANunaINaIeynIeainL 1(1-0-2)
(Reflection of Social Diversity)
GEC 21102  Asnsd1madeny 1(1-0-2)
(Methods of Social Investigation)
2.2) mamInAuAYBIRUBLasgBuludALLUUNY TUs TN 2 mihein
muﬁu@mﬂ'wLLazmmﬁﬁmm?ﬁLLmﬁam
GEC 22201  Walaboudiou 1(1-0-2)
(Interactive Diversity Understanding)
GEC 22202 ANEURUSIENINUYEENUSTTUY A 1(1-0-2)
(Interrelationship between Humans and Nature)
2.3) ysannsenug gnsidsunlasdn 2 mhenn
GEC 23301  lasenu: ademsdsundamiedeny 2(1-2-4)
(GE Capstone)

al

VB aSUELSeunazamestdeudvn GEC 23301 dasiinanisanwieglussau C July
T U

54

PNMENTTEUFTIAY (GEC) veanguivi 2-4 lddeendn 10 miiefin

(3) ngumsidndiinvasarsndudusenaunis 2 miaefin
3.1) a1z 1 wdaein
GEC 32101  Aavzuianmsidugi 1(1-0-2)
(Art of Leadership)
3.2) MIVIMTIANITUALNTARLUULUTENBUNTS 1 mhefin
GEC 32201  N1SUSMSIANTSAULeIE19lusEanSamn 1(1-0-2)

(Effective Self-Management)

@) ngumaludieuinaandin 4 minefin

Y
& @ 3

4.1) ﬂzgmﬁ’uLmeaLLﬁ{JQJmﬁﬁuymeu@uaﬂmq 2 Biawin
Lﬁaﬁmmmm%wumq{]mm
GEC 41101 nsinladaymvesyudlugalayaiusehivg 1(1-0-2)
(Understanding Problems of Humans in Al Era)
GEC 42101 nsunlalamvesuyudlugadygussivg 1(1-0-2)

(Human-Centered Problem Solving in Al Era)



4.2) myasvisufawarnsitinaluladUayausehivg 2 RN
wletaglunsiFeus
GEC 41201  nsawvisudnlugalaausehivg 1(1-0-2)
(Reflective Thinking in Al Era)
GEC 41202  syuuemnedsesssudamaluladUanusshivg 1(1-0-2)

(Ethical and Global Perspectives on Al)

¥. lensiseudiaen 6 e
WeliriSoudenSoumisonisiiouslusia GES/LNG ldmunrwauls damiensisousd
NAANENTFEuTMN GELO wazk1unsfusesanmiznssumsinmsvesdiinanindnuily
(1) ngunsAeansAUgRY
LNG 21007  asileegeiiuseantna 1(1-0-2)
(Effective Listening)
LNG 21008 N1981UUUNINYIN 1(1-0-2)
(Extensive Reading)
LNG 21009 miseuiugiumeinermansuazinalulad 1(1-0-2)
(Basic Reading for Science and Technology)
LNG 21010 MSI38U3NTHSINULUUEINLLGS 2(2-0-4)
(Self-directed English Language Learning)
LNG 31004 mmé’qm}mﬁamiﬂswmqﬁﬁa 1(1-0-2)
(Business Meeting and Communication)
LNG 31007 nmwidanquiitenisideudiua 1(1-0-2)
(English for Email Writing)
LNG 31009  nwdanguitonisastinsay 1(1-0-2)
(English for Job Application)
LNG 41001  nwdanqudnsudedsfiam 1(1-0-2)
(English for Written Media)
LNG 41002  mstaueideliun 1(1-0-2)
(Persuasive Presentation)
LNG 41003 @13AANI¥8NgY 1(1-0-2)
(English Documentary)



(2) ngumsidudiumilevadian

GES 22101

GES 22201

GES 23201

GES 23301

GES 42102

A5UnNs U IRAans
(Exploring Historical Lessons)
AMUNTYATUAILINA DY

(Environmental Challenges)

FAIUSTIUAUNISYIDUNEIDE A 19ATTALAZEIEU

(Culture and BCG Tourism)
Funagaudaiiu
(Pathways to Sustainability)

Seu3TINHULLAANIUSYY

(Learning about life through Philosophy)

(3) naumsidndriinvasarandudusznaunis

GES 33101

GES 33102

GES 33201

GES 33202

GES 33203

GES 33204

nmsinaulasgradusyuu
(Systematic Decision Making)
N15,3391MBTIBE19YIYRAA
(Smart Negotiation)
NSIUHUNTRUAIUYAAS
(Personal Financial Planning)
NI NASINDTANITIRU
(Building a Financial Portfolio)
nmsanwaudululsvedasenis
(Project Feasibility Study)
N139BNLUUNALNTUBIBIANT

(Organizational Strategy)

@) ngumadudiieuinaandin

GES 42101

GES 42102

GES 42201

d33fasaLioAunNAY
(Universal Creation for All)

SEUSTIANIULNAANIUSTVYN

(Learning about life through Philosophy)

NsARAs19assALialanaulAn

(Creative Futuristic thinking)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)



S1YFYINUINIBIRNL 117 %ULena

. NUINIYIUIAU

WUUN 1bHUNSESEUUNR 108 #UL8nA

BUUN 2 BNUNISLSEUENND 111 wdaeia

NENIYPINUFIUNIINB A anTuazadinAIans 30 wuqein
CHM 10301  51quazn1sUsENOU 1(1-0-2)

CHM 10302

CHM 10303

CHM 160

MTH 10101

MTH 10102

MTH 10201

MTH 10202

MTH 10203

MTH 20101

MTH 20102

PHY 10301

PHY 10302

(Elements and Compounds)

aansuazn1sUAsuLlad 1(1-0-2)
(Matters and Changes)

FaUAMERNT WAy AU 1(1-0-2)
(Kinetics and Equilibrium)

UuRNsedl 1(0-3-2)
(Chemical Laboratory)

ain Arwsioiiles wag oyus 2(2-0-4)

(Limit, Continuity and Derivatives)

USiius 1(1-0-2)
(Integrals)
gUilBdeRlamans dduiazoynsy 1(1-0-2)

(Mathematic Induction, Sequences and

Series)

nnes Wunswarszuuluysgiiauiii 1(1-0-2)
warilsAtunmes
(Vectors, Lines and Planes in a 3D-
Space and Vector Functions)
USitusvianedu 1(1-0-2)
(Multiple Integrals)

Lma@ﬁal,%ﬂnﬂma% 1(1-0-2)
(Vector Calculus)
aamm%qauﬁuﬁlﬁaqG’fuLLazmﬁmemUm% 2(2-0-4)
(Basic Differential Equations and Laplace Transform)
WsaazNISAADUT 1(1-0-2)
(Force and Motion)

nsduLaTARY 1(1-0-2)



PHY 10303

PHY 10401

PHY 10402

PHY 10403

PHY 191

PHY 192

ENE 203

ENE 204

ENE 205

(Oscillations and Waves)
Wandgaumnn

(Thermal Physics)
Inuazusdinan

(Electricity and Magnetism)
2993w

(Electric Circuits)
Virumansuasiandenlvy
(Optics and Modern Physics)
UfTRnsAEndvl 1
(General Physics Laboratory I)
UFTRn ANl 2
(General Physics Laboratory Il)
NYANLT LAY

(Linear Algebra)

TYAALIN

(Discrete Mathematics)
affuaruguadamans

(Statistics and Mathematical Foundations)

NEUIYPINUFIUNIIAINTTUAEAS

MEE 214

MEN 111

ENE 130

ENE 209

NAFANSIAINTIN
(Engineering Mechanics)
AR AN

(Engineering Materials)
ﬂ’rﬂﬂit,mﬁmauﬁ’ma%
(Computer Programming)

IS a ] U a
NMSTBURUUIAINTTHEMS UIAINTSU LN

(Engineering Drawing for Electrical Engineering)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(0-2-2)

1(0-2-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

12 wU8NA
3(3-0-6)

3(3-0-6)

3(2-2-6)

3(2-2-6)



ngudvvsAumdaanssulvindeaisuazBiannseiingd

BUUN 1HUN1SES8UUNG

WUUN 2 BHUNISESEUEANND

a 1

(1) ngudvsngianssuluindeasuazdidnnseling

ENE 100

ENE 104

ENE 200

ENE 202

ENE 207

wuzdmnssulindeansuasdidnnsedng
(Introduction to Electrical Communication
and Electronic Engineering)
NTILATIEIsaT N

(Electric Circuit Analysis)
myTadaaalliiuaziedesdietn
(Electrical Signal Measurements and
Instrumentation)
UfTRmsiugumsaliihuasdidnnseing
(Basic Electricity Measurement and Electronics
Laboratory)

GRTATRAESFATLY

(Signals and Systems)

(2) ngudrdrnssudidnnsaiinduasszuuiivia

ENE 201

ENE 210

ENE 231

ENE 232

ENE 311

nugunswUandnulniuas ssuumaslnii
(Fundamentals of Electrical Energy Conversion
and Power Systems)

fa @ a s 2
guUnIalBLENIDUNALAZNITUIZYNS
(Electronic Devices and Applications)
IFINTIUTLUUAING
(Digital System Engineering)

UftRnsaunsaldidnvnselinduasszuuiiva

66 AUWNA
69 %#UWAA

11 “U28nA
1(1-0-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

13 wU8NA

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

(Laboratory in Electronic Devices and Digital System)

Handvesiaguazaunsaldidnvsednd

(Physics of Electronic Materials and Devices)

3(3-0-6)



(3) ngudvIAINssulnAdeans

ENE 301

ENE 321

ENE 322

ENE 324

ENE 325

ENE 327

ENE 328

ENE 422

ENE 423

ENE 429

ENE 441

nouianuazidusasnszuiunis-
alauAgmn

(Probability Theory and Stochastic Processes)
msdeansuaziaetiedeya

(Data Communication and Networking)
gunsalivuadunsavaing

(Router and Switch)
UtRnsdmiuimnssussuudons 1
(Laboratory for Communication Systems
Engineering )
wilmaniniuaznisuszand
(Electromagnetics and Applications)
AnTsusruUdeans

(Communication Systems Engineering)
UfTRnsdmsuimnssussuudoans 2
(Laboratory for Communication Systems
Engineering II)

nsdeansliane

(Wireless Communication)
nsAeAsFeLAs

(Optical Communications)

d@1g1nA

(Antenna)

NTUTEIIRFYQYIUATID

(Digital Signal Processing)

29 %UENA

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



(4) NFUIVIIAMNTINTZUUAIUAN AUDING UATIZUUABNNIADS 7 vinenn
ENE 330 sruvanaanaielazn1sUsEynally 3(3-0-6)
Amnsssudidnnsetind uazlviseuuiay
(Embedded Systems with Applications to

Electronics and Telecommunication Engineering)

ENE 331 UjuRnsdmiussuvanaanailas 1(0-3-2)
(Laboratory for Embedded Systems)
ENE 341 JEUUAIUAILT LAY 3(3-0-6)

(Linear Control Systems)

(5) ngu3vINTAUAT 1ATeU BN wazauiafne

BUUN 1WAUN1SIS8UUNR 6 MuENA
BUUN 2 BHUNISISIUENND 9 28AR
SIYAVIAISUNG 2 WEUNITANEN 5 BU28nA
ENE 370 AU 1(0-2-3)
(Seminar)
ENE 372 JarduslasIuLaUalaY 1(0-3-2)

(Capstone Project Proposal)
ENE 471 Tassuavalau 3(0-6-9)
(Capstone Project)

18IS UKNUNSANEIUNR 1 K28R
ENE 371 Hnaugnainnssy 1(0-6-3) (S/U)
(Industrial Training)
S18AYVIFIMSUKNUNISANEIENNA 4 RUWNA
ENE 373 AuNaFnYI 4(0-24-12)

(Cooperative Study)



. NUINIYILABN
BUUN 1HUN1SES8UUNG 9 uaENA
WUUN 2 BHUNISESEUEANND 6 Nuenn

a a A a a dy =2 a A a
uNUNSISBRUNALEDN 3 TN URLIAT waglaunsAnYIEnalGaen 2 iy

&
NUINU

(1) nguivdnuszuudiannsaiing

ENE 313 N1399NLUUINITIU 3(3-0-6)
(Integrated Circuit Design)

ENE 411 N150NLUUNARA T BLaNNTaTNd 3(3-0-6)
(Electronic Product Design)

ENE 412 didnnsefindanainnssy 3(3-0-6)
(Industrial Electronics)

ENE 413 didnnsefindidaaznisussynald 3(3-0-6)
(Power Electronics and Applications)

ENE 414 AMINTTULAEN 3(3-0-6)
(Audio Engineering)

ENE 415 syuudlannsedndnistu 3(3-0-6)
(Avionics Systems)

ENE 416 N150ONLUUNATAIIININg 3(3-0-6)

(Radio Frequency Circuit Design)

(2) nguinduszuulnirdesns

ENE 12001 wufjiugiudmiulassasreiugiuszuuans 2(2-0-4)
GRTRTRNY
(Fundamental of Cabling Infrastructure)

ENE 12002 mmgfmlﬁmﬁ’uiﬂiqa%aﬁugmiwuma foyar  1(1-0-2)
(Cabling Infrastructure Standard)

ENE 329 Tnssasessuvdeansmmuadiegenius 3(3-0-6)
(Software-defined infrastructure)

ENE 420 yqufansaumamiaiy 3(3-0-6)
(Introduction to information Theory)

ENE 421 nsAeasuLUURTVa 3(3-0-6)

(Digital Communications)



ENE 426

ENE 427

ENE 428

wdnMstsniLle e
(Introduction to Radar Systems)
MsAeasanadion

(Satellite Communication)
Amnssulilasiviuaganvdsdeyanu

(Microwave Engineering and Transmission Lines)

(3) NGNIYIUTTUUATIA ABUNIADS LAZNITAIUIN

ENE 336

ENE 430

ENE 431

ENE 432

ENE 433

ENE 434

AMINTTULONALIS

(Software Engineering)
nseeniuuszuulagldlulasinsisawesidugiu
(Microprocessor-based System Design)
NN9NLUUIZUUAIIARBUNILADS

(Digital Computer System Design)
AMTIATIERNIATURTYA

(Digital Function Analysis)
NM90ONKUUSTUURITARLAE 6

(Low-power Digital System Design)

o

aa ¢ o v
N3590NLUUIEUURARTaULaUNsalnlUsunIule

(Digital System Design on Programmable Devices)

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)

(4) ngudvidnumsUsziadyyin nMsnszideya wazszuualuay

ENE 24101

ENE 24102

ENE 342

ENE 343

ENE 34401

ENE 34402

VU HUFIULATUINTFIUNTITIIATT VAT

dyod

(Cable Plant Measurement Theory & Standard)

1(1-0-2)

UuRnsaunsinnasUseiliunassuvatedyayin 2(0-6-4)

(Cable Plant Measurement & Evaluation
Operation Laboratory)
ﬁngwﬂazﬁwjuasmiL%‘sJuifﬁuaqwﬁ'aq
(Artificial Intelligence and Machine Leamning)
nsUsEInanMAITakarNsUTTEnAltY
(Digital Image Processing and Applications)
NN59NNLATIVIU R Al

(Structured Cabling Infrastructure Layout)
ﬂ’]iU%mSLLaz%’@mﬂﬂiﬂa%ﬁﬂﬁugmiwu

Ay

3(3-0-6)

3(3-0-6)

1(1-0-2)

1(1-0-2)



(Structured Cabling Infrastructure Administration
& Management)

ENE 34403  mishaneiuazudladymifeniulasaedygia 11-0-2)
(Structured Cabling Infrastructure Maintenance
& Troubleshoots)

ENE 440 ﬂ'ﬁzmumimmmLLazLﬂ%aﬁai’m 3(3-0-6)
(Process Control and Instrumentation)

ENE 441 JEUUARNNILABSLUGNAMNTTY 3(3-0-6)
(Industrial Computer Systems)

ENE 442 AINTIUVULUA 3(3-0-6)
(Robot Engineering)

ENE 443 i%UUﬂ’JU@N%ﬂQQ 3(3-0-6)
(Advanced Control System)

ENE 444 SYUUAIUANGY failosiu 3(3-0-6)

(Introduction to Digital Control Systems)

(5) naudvidnunaluladnas wulwas wazuaniiaLnas

ENE 450 waluladwuleas 3(3-0-6)
(Sensor Technologies)
ENE 451 AFINTTUNIE 3(3-0-6)

(Optical Engineering)

ENE 452 fuguvesgunsallinetind 3(3-0-6)
(Introduction of Photonics devices)

ENE 453 nsUsvananademousidodu 3(3-0-6)

(Introduction of Quantum Computing)

(6) ngu3viaumsldausiuiunaiganun

ENE 460 Sumesiinvesassndad oy 3(3-0-6)
(Introduction to Internet of Things)

ENE 461 ANNUABAAYYIBIRDLNINBSLALIASOUY 3(3-0-6)
(Computer and Network Security)

ENE 464 syuvdeUszan 3(3-0-6)
(Multimedia Systems)

ENE 465 wdnnseeawmensumeloedy 3(3-0-6)
(Introduction to Medical Imaging)

ENE 466 PANNITANEAMILS oL UUT AN TP 3(3-0-6)



(Principles of Magnetic Resonance Imaging)

(7) nguAIYIIUNITIANT wazn1sUszandldmalulag

ENE 380

ENE 481

ENE 482

ENE 483

fugnilassnsimnssa

(Fundamentals of Engineering Projects)
nsdnnsmnalulag uazwinnssuadelvdyafavia
(Modern Technology and Innovation
Management in Digital Era)

nagnsinalulad

(Technology Strategy)

aa o A

AMgEihniIalionudgunegsia

(Digital Leadership for Business Sustainability)

(8) nguAYWiITanAY

ENE 490

A. NUINIVUADNLES

Y

PUDNLAY

(Special Topic)

d) a9RUsznauneINUUsTaEUNSINIPEWNY

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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v

LLNUNISANE

FUUN 1 AMANSANEN 1

ENE 100

ENE 130

MTH 10101

MTH 10102

PHY 10301

PHY 10302

PHY 10303

PHY 191

CHM 10301

CHM 10302

CHM 10303

CHM 160

LNG 21001

LNG 21002

wuziimnssulnindeansuazdidnnseiind
(Introduction to Electrical Communication and Electronic
Engineering)
NSIUSUNTUABNNIADS
(Computer Programming)

am A wsiaulos uazeyWus
(Limit, Continuity and Derivatives)
USnus

(Integrals)

LSMaTMSIPAOUT

(Force and Motion)
NsdULATARY

(Oscillations and Waves)
Handaamnm

(Thermal Physics)
URTRNIAANATLU 1

(General Physics Laboratory |)
smLazaIUTENOU

(Elements and Compounds)
aansuaznmsUasuuas

(Matters and Changes)
FAUAERSUAZALN S

(Kinetics and Equilibriums)

U umnsLedl

(Chemistry Laboratory)
NITNATIYINTG

(Academic Listening)
NITUNAUDNAIUTNIBINIG

(Academic Presentation)

wUEAR (U U »)

1(1-0-2)

3(2-2-6)

2(2-0-4)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(0-2-2)

1(1-0-2)

1(1-0-2)

1(1-0-2)

1(0-3-2)

1(1-0-2)

1(1-0-2)



LNG 21003  n1591ULazNS08UTIYINT 1(1-0-2)
(Academic Reading & Writing)
g 18(15-7-36)
Falas /&Uemi 58
vane: n3difgiFeuifnanzuuusinitssdu A2 Seulniifundngudmiuuiuiiugiu LNG
11000 Foundation English $1u3u 3 wihefn islilaussausluszdu A2 Tnsardesinanisiieuly

52AU ‘WU (A, B+, B, C+ 138 Q) 910918391 Feazannsaitewiviniwisingudsdvlussausalule
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Uit 1 mansAnendi 2
wein (U U »)
ENE 104 MIATIEIH9ATinin 3(3-0-6)
(Electric Circuit Analysis)
MTH 10201  guilsi@sadinenans andiu uazounsy 1(1-0-2)

(Mathematical Inductions, Sequences and Series)

MTH 10202 ninwes iunswazseuuludsolianudis wasilndunnmes(vectors, 1(1-0-2)
Lines and Planes in a 3D-Space and Vector Functions)

MTH 10203 USsusuanesu 101-0-2)
(Multiple Integrals)

PHY 10401 T uazwivdn 1(1-0-2)
(Electricity and Magnetism)

PHY 10402 a3l 1(1-0-2)
(Electric Circuits)

PHY 10403 Viruenansuasilandyalu 1(1-0-2)

(Optics and Modern Physics)

PHY 192 UFTRMsHANdLY 2 1(0-2-2)
(General Physics Laboratory 1)

MEN 111 TR IFNgsy 3(3-0-6)
(Engineering Materials)

GEC 21101 AzYIOUANANLAAINAANEVINIA AL 1(1-0-2)
(Reflection of Social Diversity)

GEC 21102  Jdn1sdsiadeny 1(1-0-2)
(Methods of Social Investigation)

GEC 41202 YuseamsasusTsusamaAlulag Uy usehivg 1(1-0-2)
(Ethical and Global Perspectives on Al)

LNG 21004 NSWUTIIIUTIBINTT 1(1-0-2)
(Academic Report)

LNG 21005 NM58AYIY 1(1-0-2)
(Discussion)

LNG 21006 MswaLilelin 1(1-0-2)
(Persuasive Talks)

T34 19(18-2-38)
Falass /dUnm 58
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ENE 200

ENE 202

ENE 203

ENE 204

ENE 210

GEC 22201

GEC 22202

LNG xxx

LNG xxx

158 GESxxx

ms¥adaanadliiuaziedestietn

(Electrical Signal Measurements and Instrumentation)
UFTRnsiugunmsaliihuagdidnmsetind

(Basic Electricity Measurement and Electronics Laboratory)
NYAIRLTILEY

(Linear Algebra)

AR

(Discrete Mathematics)
gunsaldidnvsedinduasnisuszend

(Electronic Devices and Applications)

Waladouiiou

(Interactive Diversity Understanding)
ANNAUNUSTENINUY IR UTITUYA
(Interrelationship between Humans and Nature)

nFENNIWIINguAILAINAUL

v naenniseulusia GES/LNG

RN

I /dUav

nwhin (U U a)
3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

1(1-0-2)

3(3-0-6)

3(3-0-6)

21(20-3-42)
=65
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U7 2 MAnsAnuii 2
miedin (U U »)

ENE 201 fugrunmsuUasmdanuliihuagssuusidsla 3(3-0-6)
(Fundamentals of Electrical Energy Conversion and Power
Systems)

ENE 205 aﬁﬁuazﬁugwmaimmam% 3(3-0-6)
(Statistics and Mathematical Foundations)

ENE 207 GRTAINGET RN 3(3-0-6)
(Signals and Systems)

ENE 209 M PgunuLImnssNamsuirnssuluin 3(2-2-4)
(Engineering Drawing for Electrical Engineering)

ENE 231 IFINTIUTLUUAING 3(3-0-6)
(Digital System Engineering)

ENE 232 U iR sgUnsaldidnnselinduazszuunava 1(0-3-2)
(Laboratory in Electronic Devices and Digital System)

MTH 20101 umaRdaLNwes 1(1-0-2)
(Vector Calculus)

MTH 20102 aumsideyiusuagnisuuasaUans 2(2-0-4)
(Basic Differential Equations and Laplace Transform)

GEC 32101  Aavzwisnisilugii 1(1-0-2)
(Art of Leadership)

GEC 32201  NISUTMITIANITAULDIRENaIUTEANS AN 1(1-0-2)
(Effective Self-Management)

T3 21(19-5-40)

il /AUa - 64



}24
v

FUUN 3 MANISANYIN 1

ENE 301

ENE 324

ENE 325

ENE 327

ENE 341

ENE 370

ENE xxx

GEC 41101

GEC 42101

GEC 41201

ngeinnuuzdulasnszuiunsalaunain
(Probability Theory and Stochastic Processes)
UtRnsdmiuimnssussuudons 1
(Laboratory for Communication Systems Engineering 1)
wiiwdnlninaznisussynd
(Electromagnetics and Applications)
Amnssuszuvdeans
(Communication Systems Engineering)
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(Reflective Thinking in Al Era)
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(Physics of Electronic Materials and Devices)
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(Data Communication and Networking)
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(Router and Switch)
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(Embedded Systems with Applications to Electronics and
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(Capstone Project Proposal)
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(ENE Elective 1)
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(Engineering Mechanics)
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(Capstone Project)
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(Free Elective 1)
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(Free Elective 2)
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(Optical Communications)
A1881N"F
(Antenna)
NsUszIRdYIRRYIA
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(Wireless Communication)
ENE 423 nsAeasEnEuaT 3(3-0-6)

(Optical Communications)

ENE 429 GARLRINL 3(3-0-6)
(Antenna)
ENE 441 NsUTELIRd Y IARIIA 3(3-0-6)

(Digital Signal Processing)

XXX XXX I FeNday 1 3(3-0-6)
(Free Elective 1)

XXX XXX I NaINdaTE 2 3(3-0-6)
(Free Elective 2)
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(GE Capstone)
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LNG 11000 n1w18anguitugiu (Foundation English)

3(3-0-6) NUIBAR

English and learning tools and strategies.

MLO: Learners will be able to perform a communicative language task by using appropriate

- Identify the main points in spoken and written texts of familiar topics
- Communicate ideas and interact with others in simple and routine tasks

- Apply language learning tools and strategies in performing a language task
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This  module  provides learners  with
foundational  knowledge of English to

communicate intelligibly in everyday situations
using basic expressions and vocabulary. Packed
with language use strategies, the module is
structured around topics of interest to the
learners, aiming to enhance their motivation
and confidence in using the English language.
Throughout the module, learners will also
develop all four language skills through the

integrated lessons, activities, and tasks.




Group 1A: Academic Skills (LNG 21001-LNG 21003)

LNG 21001 n15#a9391n1% (Academic Listening)

Tugatsdunou : Tl

1(1-0-2) wuehn

academic discipline.

MLO: Leamers will be able to produce effective learning notes from listening in their
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AWNBING
This module aims to help learners develop
effective listening skills for academic settings.
Importance of active listening in academic
success, listening strategies, note-taking skills,
vocabulary building relevant to academic

disciplines, and extended learning from the

learning notes are highlighted in the course.

LNG 21002 ANSUILEUONAIIUNI81N1S (Academic Presentation)

Tugatsdunou: Ll

1(1-0-2) wurena

presentation.

MLO: Learners will be able to use verbal and non-verbal language for an effective
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This module emphasizes academic
presentation. Learners will be able to present
their own topics of interest accurately and
appropriately, considering the given context or
their field of study. They will also be able to
use both verbal and non-verbal language to
communicate effectively with various groups of

audiences.




LNG 21003 A1981UaEN1S08ULTIUINTS (Academic Reading & Writing)

Tupatsdunou: Ll

1(1-0-2) wuehn

MLO: Learners can identify main points of academic articles in their field of study to write a short

and comprehensive summary of academic articles.
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YD
This module emphasizes academic reading and
summary writing skills. Learners can identify
their own topic of interest related to their field
of study and identify reliable sources. Learners
can read and comprehend main points of the
articles. Learners can take notes from reading
their notes to write a

and compile

comprehensive summary.

Group 1B: Applied Mastery (LNG 21004-LNG 21006)

LNG 21004 ASL88US18UTIINT (Academic Report)

1(1-0-2) nurenn

lugadadunau: MW LNG21001, LNG21002 wag LNG21003 vise_xuag1atiay 2 1uaa

results in a written format.

MLO: Learners can conduct a mini survey study on their topic of interest and present survey
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AWNDING
This module aims to enhance academic writing
skills specifically in the context of conducting
and reporting on a mini survey research.
Through a series of interactive and practical
lessons, learners will develop the necessary
language proficiency and academic writing
techniques to successfully complete a survey
task. The module will cover key aspects such as
introduction to the survey report, formulating
survey  questions,

developing a survey

questionnaire, analyzing data, presenting

findings, and conclusion of the mini report.




LNG 21005 n1s8Aus1e (Discussion)

1(1-0-2) wuehn
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MLO: Learners can select relevant and meaningful information from reliable resources to

effectively exchange ideas in group discussions.
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AY1DINE
This project-based module highlights the practical
application of fundamental academic skills in
examining controversial concepts in science and
technology, with a focus on conducting an opinion
exchange task. Learners will choose a scientific
concept, critically explore the controversial issues
associated with the topic, and exchange ideas with
peers through group discussions. The module aims
to foster strategies and techniques for making
effective arguments and interacting with others to

sustain harmony in group dynamics.

LNG 21006 mswatiteliiutin (Persuasive Talks)

1(1-0-2) wurena
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MLO: Learners can produce a short persuasive presentation that reflects their

understanding of fundamental science that offers solutions to social or environmental

problems.
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This module emphasizes the application of

scientific knowledge to make a persuasive
presentation. Learners will identify a general
problem that can be solved by science. They will
apply scientific reasoning to make a persuasive

presentation to the general audience.




Group 1C: Proficiency Reinforcement and Enhancement

LNG 223 n1¥183nguiinenI1saansiuiviam

3(3-0-6) ®2EARN

(English for Workplace Communication)

seAvnvsRunau: bl

communication.

MLO: 1) Appropriately use English to perform tasks in workplace contexts.

2) Identify cultural differences and cultural issues which affect intercultural
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The course focuses on professional English
communication in which students are instructed to
introduce themselves and others, participate in a
discussion, express their ideas and opinions, take
notes, and write summaries in various situations. In
addition, they will be required to write business
related messages. They will be trained to give
professional presentations. Students will undertake
activities that foster the understanding of cultures

for effective international communication.

LNG 224 miﬁamimmé’qﬂqw | (Oral Communication 1)

seAvvsRunau: il

3(3-0-6) BUILNA

MLO: 1) Give a clear, prepared description or presentation on general topics.

2) Initiate and maintain a conversation or discussion with a degree of fluency on the

topics that are familiar.

3) Communicate spontaneously on general topics without commmunication problems.

4) Understand oral texts on general topics delivered in standard dialects.
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This course aims to help students feel more
confident to communicate in everyday English.
Students will improve their speaking skills by
working individually, in pairs or in groups to
complete a variety of activities such as
presentations, role-plays and discussions. To

improve listening skills, students will practice
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identifying information in recordings presenting
every day conversations, documentaries or
lectures on general topics. These recordings

also serve as models for speaking.

LNG 31001 nMst8guundnge (Abstract writing)

Tugadsdunou: laid

1(1-0-2) wuehn

2) Write a clear and effective abstract.

MLO: 1) Identify the key components of the abstract.
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This learning module aims at developing
essential skills for writing research abstracts. It
focuses on the five main sections: reasons for
the study, research problem, methodology,
discussion of results and research significance.
Learners will be engaged in practical exercises

and the process of self and peer reviews.

LNG 31002 N15s0eusienunsnaassdmiuiesdjufnig

(Laboratory Report Writing)

Tugatsdunou: laid

1(1-0-2) wurena

2) Write a report effectively.

MLO: 1) Identify the functions of the sections in the laboratory report.
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AYDING Y

The aim of the module is to reinforce knowledge
of the basic elements of writing at the sentence,
paragraph and essay level as well as to enable
learners to write a report in a format appropriate
to their content-area courses e.g. a lab report.
Grammar and organization will be combined with
learner practice at every step. In addition, the class
will cover an introduction to summarizing and
paraphrasing skills in order to reinforce learners’

awareness of problems about plagiarism.




LNG 31004 nMw1dsnquiiiensuszaugsna
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(Business Meeting and Communication)

Tugatsdunou : il

discussions.

MLO: 1) Use persuasive language, expressions, and phrases to run effective meetings and

2) Interact with each other effectively and appropriately.
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This module aims at developing learners’ ability to
interact with each other effectively in a meeting
and a discussion. They will learn terms and
vocabulary related to meeting and discussion and
become familiar with useful expressions and
phrases for running a meeting and a discussion.

They will be assigned different roles during a

discussion and a meeting.

LNG 320 NM3i38UNI¥8INguuuUdiion

3(3-0-6) BUILNH

(Content-based English Learning)

e TIRUnNDY: Ll

MLO: 1) Use English appropriately and effectively in the specific content area.

2) Be able to solve the problems of language use in the content-area course.

awlng
Fond Ty snunewt eud Uyuinngld
AMusanguuesindny tneifiuinuenig
awdldluileniniindnuideu Tagld
mwdanguude dndnufieuien LNG
201 i 2¢léiFouitudlatigmitonadsay
Tunaidou fafuiend Jajadumauitym

v
=2 [ aa a a

YRIUNANYIN I UNNTN e wazdandy

1%
=1

Turauedidninwvndeudani lunsaeuieond
919159 N8N ¥ITAITINTDA U3
Uszigegdlnddaiiotrowmdendny
MinsBevluiessey waznsAnwiaiy

PenuLee Wistduniswssutindnulinsou

YN
This course addresses the real language problems of
students by providing a language adjunct for a
content course.  While learning a content-area
English-medium course, the students also take LNG
201 which deals with the problems they have in the
content-area course. This course, then, focuses on
the students’ real language, cognitive and affective
problems as they arise in the content-area course.
Through close cooperation with the content-area
teacher, problems are dealt with both through

classroom instruction and through teacher-guided

self-instruction, thus fully preparing students for
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learning further content courses

in an English

medium.

LNG 322 nstf8udaivinis 1 (Academic Writing 1)

seAvnvsRunau: bl

3(3-0-6) M2EAN

2) Produce a good quality essay.
3) Edit their own paragraph and essay.

MLO: 1) Develop an outline for a good paragraph.
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This course is designed to teach paragraph writing
and develop mature writing skills in the essay
form through a variety of modes such as cause &
effect, comparison & contrast, and making
arguments, with emphasis on unity, balance, and
coherence. In order to produce good essays,
students will learn writing processes i.e. pre-
writing, drafting, reviewing and editing. In
addition, the course will enhance students'
ability to expand their vocabulary from reading
so that they learn to apply and choose
appropriate words when they write. Eventually,
students will achieve the proficiency needed to
present and support their own ideas while
writing. Assessment involves written assisnments

and students' development of writing process.

LNG 323 meaenguadniuuinnssun1suinisnaia

(English for Digital Service Innovation)

e TIRUNDY: Ll
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MLO: 1) Select appropriate sources for their tasks.
2) Produce English with appropriate styles and registers for specified media and domain.

3) Communicate both written and spoken with confidence.
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This course aims at helping students develop

their English skills necessary for Digital Service
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and Innovation domain, such as Analytical

research skills, Social Networking, blogging,
online collaborative presentation etc. Students
are encouraged to produce English effectively
with appropriate styles and register for specified

media and specified domain.

LNG 324 aw1dangudimiuienns (English for Engineers)

sedvvssunau: il

3(3-0-6) #EARN

MLO: 1) Identify important information in the engineering texts through reading and listening.

2) Describe a project related to an engineering context through writing and speaking.

)
3) Develop their English communication skills to use in different work situations.
)

4) Use correct technical vocabulary related to communication in the engineering contexts.
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The course aims at developing practical English
communication skills necessary for learners who
want to work as an engineer. The learning and
teaching involves the integration of the four
English language skills; reading, writing, listening
and speaking. Grammar and vocabulary regarding
engineering are also highlighted. All texts and
materials of medium length are selected based
on English in real work situations covering topics
common to all fields of engineering. Authentic
activities based

on everyday

engineering/technical  situations are  also

incorporated to make the course practical and

motivating.




LNG 327 ma?{lamimmé’mqw Il (Oral Communication II)
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Contexts

topics.

MLO: 1) Appropriately interact with a degree of fluency and spontaneity in communicative

2) Follow and contribute to complex interactions in group discussion even on unfamiliar

3) identify speakers’ opinions and viewpoints in social and academic situations.
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This course focuses on spoken interaction.
Students will be involved in pair and group
interactive  activities including discussions,
foreigners’ interviews and debates. To enhance
listening skills, students will practice identifying
information and from

speaker viewpoints

authentic situations related to social and

academic life.

LNG 332 n1w189ngug3na (Business English)
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MLO: 1) Apply appropriate communication skills to business contexts.

2) Perform appropriately in business settings.

3) Show awareness about intercultural communication.
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This course aims to broaden students’ knowledge
about business communication and to train
students in basic communication skills in English
to prepare them for their future careers. The
course emphasizes functional language in business

contexts including telephoning, socializing, giving

meeting, negotiating, providing

customer service, and dealing with job interview
questions and business documents. The course
also focuses on communication and awareness

about intercultural communication.




LNG 41002 nsuauasdialiutn (Persuasive Presentation)
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MLO: Learners can give an effective persuasive presentation with

- a clear purpose and appropriate and well-structured content.

- appropriate language use.

- effective delivery and appropriate visual aids.
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Ethos, pathos and logos — the three aspects of
persuasive speech — are critical to the success
of a persuasive presentation. Persuasive
presentation is important in the academic and
business world. This module will emphasize on
the structures of the persuasive presentation
which includes content and its organization.
The module will also cover the delivery of the
presentations in the aspects of verbal and non-
verbal communication, related to persuasion.
Tips for using effective visual aids and dealing

with questions are also included.

LNG 420 n15t8uds3v1n13 2 (Academic Writing 1)
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MLO: 1) Write a review article related to learners’ interests

2) Identify a variety of types of review articles

3) Have responsibility and conform to ethical standards in academic writing
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This course aims to enable the students to write
a review article related to their fields of study.
It also aims to teach students how to plan and
structure their work coherently. Students leamn
about formulating a viable topic, shaping an
outline, constructing an argument and arranging
styles and contents which suit to the context of
their own disciplines. In addition, they will learn
evaluate, and

how to select, incorporate

sources in order to expand their papers or
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written assignments, and reference their work
correctly. Assessment involves individual work,
a group project and students' development of

writing process.

LNG 421 n1381ueeeiiansagyias (Critical Reading)
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MLO: 1) Develop critical thinking skills through readings.

2) Identify the lines of logic and argument of the issues presented in the texts.

4) Recognise and analyse strategies and styles the author uses in different types of texts.

)

3) Identify and evaluate facts and opinions of the reading texts.
)
)

5) Evaluate the texts by identifying their strengths and weaknesses.
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This course covers the process of reading that goes
beyond simply understanding a text. It requires
students to consider and evaluate readings by
identifying strengths and implications of readings in
English. The course provides opportunities for the
students to find the reading's weaknesses and flaws.
which include recognising and analysing strategies and
styles the author uses in different types of writings to
identify potential bias in readings. Ultimately, the
students are expected to be able to employ these

skills for their academic context and in real lives.




LNG 422 qun3geuiani1se1u (Reading Appreciation)
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MLO: 1) Show reading appreciation from reading various genres of texts and media.
2) Apply critical thinking skills to tackle readings

3) Interpret profound meanings of various texts
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The course emphasizes development of reading
appreciation and critical thinking skills. It covers
reading principles and techniques, reading for
comprehension and main ideas and critical reading.
Students will read various genres of texts and media
such as documentaries, autobiographies, speeches,

short stories, poems and novels.

LNG 425 nsaeansseninetmusssy (Intercultural Communication)
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settings.

MLO: 1) Explain and apply communication theories for effective use English in intercultural

2) Define ‘culture’ and utilise related theories to analyse communication styles and
expectations of people from different cultures in different contexts.
3) Show understanding of oneself and accept others. Be able to adjust one’s self to

cultural differences for appropriate self expression.
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Basic principles of communication. Concepts of
intercultural communication. How intercultural
issues could affect elements in communication.
Identifying problems and issues in intercultural
communication, the language and culture in
the and

media, computer-mediated

intercultural communication through task-
based activities and mock-up research projects.
Critical understanding of strategies used in
intercultural communication for success in

social and professional contexts.
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Group 2A: AluNAYAIUNAINNAIENI9IAUSISULAZEIAN (Cultural and Societal Literacy)

(GEC 21101-GEC 21102)

GEC 21101 @zviouAnANmaInalsnisdsns (Reflection of Social Diversity)
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Explain the connection between individual diversity, social context, and various

phenomena using a basic social science perspective.
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The diversity of individuals and social contexts,
linked to various phenomena through social
science

perspectives, to analyze factors

affecting social diversity.

GEC 21102 3501581519831 (Methods of Social Investigation)

Tugatsdunou: Ll

1(1-0-2) wuehn

MLO: iusiusiudayaneiulsingnisaiuazngAnssuvesysdludnuliogramnzauiunstfnwm
o Yool A4 A aw o ¢ & v
e lagliisuasiasesiaidendnumansilowiu
Collect data on social phenomena and human behavior appropriately for a given case

study using basic social science research methods and tools.
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Using various research tools in social science to
study societies such as observation, interviews,
and questionnaires for collecting and analyzing
data on phenomena and behaviors in human
society, based on the principle of research

ethics.

Group 2B: M3tA1sHAMAIYBIUIEaHIUTUHIANLUUNTIRILETTN N1STILAMALAY

AMUAIAVDIRILINAD (Ethics, Aesthetics of Care and Compassionate Praxis)

(GEC 22201-GEC 22202)




GEC 22201 Lﬂﬂiﬁ]ﬁ&luiﬁgu (Interactive Diversity Understanding)
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Reflect on the stories, lifestyles, and living conditions of people in society from case studies,

through presentation using diverse methods and channels.
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AWNBING

Social structures and interactions

among
diverse individuals, through case studies of
people with different backgrounds, cultures,
and lifestyles. Connecting information from

these case studies to understand the overall

social structure and social context.
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(Interrelationship between Humans and Nature)
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Narrate the relationship between humans and nature, reflecting the role and importance
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The interdependent relationship between
humans and nature. The role and importance
of nature. The impact of human activities on

nature.

Group 2C: YIN13AINS @lmnﬂﬁlﬂul,l,ﬂmé'aﬂu (Integrating for Change) (GEC 23301)

GEC 23301 Ta599u: a51ensidsuulamisdeny (GE Capstone)
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dimensions of local area needs.

Develop a pilot activity/project that create positive changes in society, addressing the
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Integrate knowledge and skills from diverse
general education modules to design activities

or projects that create positive societal change.

Cluster 3: ngun1s3idnariinvasanulugusznaunis (Entrepreneurial Mindset) 2 #iqeiia

Group 3A: n1g6n (Leadership) (GEC 32101)
GEC 32101 Aauzwan1ssuiin (Art of Leadership)

Tugadsdunou: laid

1(1-0-2) wuwfin

MLO: Jinsziguuuunsiluginvesmuesiunisfnwfinesdnsivssavanudnsala

Analyze self-leadership styles by studying successful organizational leaders.
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Fundamental principles and practices that

define effective leadership in  dynamic

organizations. Through the study of successful
leaders, diverse nature of leadership, vision
setting, decision-making, communication, and
To evaluate one's

team  building. own

leadership style.




Group 3B: 115U31159AN15UALN1AALUUNUIENEBUNTS (Management Skill and

Entrepreneurial Mindset) (GEC 32201)

GEC 32201 NNSUSMNSIANISAULDI9819TUSEENT AN 1(1-0-2) wuwin

(Effective Self-Management)
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to support the achievement of goals.

MLO: 98NLUULEUNITUSUITIANISAULRlaemMrualU1UL1e 119N UNSIENs wensAti eaUa e

Design a self-management plan by setting goals and planning the use of relevant resources
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Concepts, theories, and techniques related to self-
management include goal setting and resource
management. These are aimed at developing self-
management skills that can be practically applied

in daily life.
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(Human-centered problems and solutions to develop coenitive flexibility

(GEC 41101-GEC 42101)
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(Understanding Problems of Humans in Al Era)
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Analyze human problems related to needs and necessities for survival according to the era

of change resulting from technological advancements
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The problems and needs that arise in the daily
lives of humans occur in the age of artificial
intelligence with its changes. The impact of
technological advancements has altered the

forms, methods, and relationships between
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human behavior and needs, both socially and

psychologically. ~ The  fundamental factors

influencing such behavior and needs, and the

necessity for existence in society.
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(Human-Centered Problem Solving in Al Era)
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Propose creative solutions for human-centered problem-solving that align with the context

and conditions of the issue, utilizing intelligent assistants powered by artificial intelligence

(Al)
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Human-centered problem-solving approaches and
methods, decision-making using intelligent Al
technology assistants as tools, critical questioning
for inquiry, fact-checking of information, creative
questioning, generating multiple alternatives for
problem-solving, considering feasibility and various

conditions of the alternatives.




Group 4B: nsazvisuAnuaznisldmeluladiyyussivg etaslunisiGous (Reflect
oneself as a Learner and the use of Artificial Intellisence) (GEC 41201-GEC 41202)

GEC 41201 msazvieuantuaalayniusshivg
(Reflective Thinking in Al Era)
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Reflecting thoughts from personal experiences through various systematic channels of

reflection in the era of artificial intelligence.
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Reflective thinking skills involve systematically
reviewing learning experiences in the era of artificial
intelligence. This process includes examining
behavior, thoughts, feelings, and attitudes to benefit
from changes and improvements in one's own
learning. For example, it involves setting goals,
planning skill and knowledge development, and
finding inspiration from learning role models and

artificial intelligence technology.
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(Ethical and Global Perspectives on Al)
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Express opinions on ethical issues arising from the use of artificial intelligence technology.
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Jgyusehvg Tunslddin wasni15vineu viade | artificial intelligence technology on life and

work, both positive and negative, for individuals

and society.
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Cluster 1: nejumsﬁamsﬁ’ué’?m (Communicate to others)

LNG 21007 n1sieegnsiiusz@ndua (Effective Listening)
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MLO: Apply listening strategies to comprehend listening materials in one’s own disciplines.
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The aim of the module is to provide additional
practice in English-language listening, in support
of Learners’ existing core discipline. The class
concentrates on listening tips and strategies,
with particular focus on note-taking skills.
Emphasis is given to topics in the Learners’ core
discipline and the use of realistic recordings of
in their field of

conversations and lectures

study.

LNG 21008 n1981UWUUAINTI (Extensive Reading)
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2) Reveal reading habits as good readers.

MLO: 1) Read as much as possible at their own pace and interests.
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AWNDING

This module aims to build confidence,

motivation, enjoyment and a love of reading.
Therefore, learners are allowed to choose their
own books at or about their own fluent reading
level and interests. Learners are also
encouraged to develop their reading habits and
discover themselves as good readers through
curiosity  about

information,  vocabulary,

structures, and language expressions.
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(Basic Reading for Science and Technology)

Tugatsdunou : il

MLO: 1) Identify the main points and purposes of the text in science and technology disciplines.

2) Apply appropriate strategies to deal with the text.
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AWNBING
This module introduces learners with reading
skills and reading strategies that are necessary
for text comprehension. Learners will be able
to practice those skills and strategies with
authentic text in the field of science and
technology. The module aims at equipping
learners with skills and strategies needed to

assist them in comprehending text of their fields

of study.
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(Self-directed English Language Learning)
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MLO: Apply the process of self-directed learning to enhance their English skills.
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AWNDING
The module aims at developing learners’ self-
directed English language learning skills. They
will be engaged in the process of self-directed
learning starting by identifying their own need
and setting a specific learning goal, making a
realistic learning plan, selecting appropriate
learning resources and techniques, and
effectively monitoring and evaluating their

learning.
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(Business Meeting and Communication)

Tugatsdunou : il

MLO: 1) Use persuasive language, expressions, and phrases to run effective meetings and

discussions.

2) Interact with each other effectively and appropriately.
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AWNBING
This module aims at developing learners’ ability
to interact with each other effectively in a
meeting and a discussion. They will learn terms
and vocabulary related to meeting and
discussion and become familiar with useful
expressions and phrases for running a meeting
and a discussion. They will be assigned
different roles during a discussion and a

meeting.

LNG 31007 mMw1danguiton1sieudiam (English for Email Writing)

Tugadsdunou : il

1(1-0-2) nurena

MLO: Write appropriate email correspondences.
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This module aims at helping learners develop
their email writing skills effectively. Learners are
encouraged to communicate with confidence
through email writing. They will learn to
recognized appropriate styles and register when
writing email. They will reflect on what they

have learned from their e-mail correspondence.




LNG 31009 awdanguiten1sasiasem (English for Job Application)

Tugatsdunou : Tl

1(1-0-2) wuehn

MLO: Write an effective resume and perform appropriately in a job interview.
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This module aims to prepare learners to write
effective resumes and conduct themselves
confidently in job interviews, using appropriate
English language skills that are contextually

relevant.

LNG 41001 nw1dangudniudedsiiust (English for Written Media)

Tugatsdunou : Tl

1(1-0-2) wurena

2) Evaluate and self-edit pieces of writing.

MLO: 1) Write media articles with eloquence and accuracy.
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The module aims at training learners to write
articles for media such as printed and electronic
newspapers, blogs and online magazines.
Learners will learn the appropriate structures of
each writing genre, the generation of content
and the appropriate language register.
Grammatical structures and organisation will be
reviewed. Peer and self-evaluation and editing

will be highlighted.




LNG 41002 nsuauasdialiutn (Persuasive Presentation)

Tugatsdunou : Tl

1(1-0-2) wuehn

- appropriate language use.

MLO: Learners can give an effective persuasive presentation with

- a clear purpose and appropriate and well-structured content.

- effective delivery and appropriate visual aids.
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Ethos, pathos and logos — the three aspects of
persuasive speech — are critical to the success
of a persuasive presentation. Persuasive
presentation is important in the academic and
business world. This module will emphasize on
the structures of the persuasive presentation
which includes content and its organization.
The module will also cover the delivery of the
presentations in the aspects of verbal and non-
verbal communication, related to persuasion.
Tips for using effective visual aids and dealing

with questions are also included.

LNG 41003 @135AAN191830gY (English Documentary)

Tugadedunieu : 1l

1(1-0-2) nurena

MLO: Produce a short English documentary film (5 — 10 minutes).
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The module aims to support learners to learn
English through a short English documentary
production project. Learners will make a short
English documentary film by gathering and
organising information and using verbal and
nonverbal communication to tell and make the

story interesting.




Cluster 2: ngunsiugdiunilsvaslan (Be Part of The World)

GES 22101 @saunseunisusziaians (Exploring Historical Lessons)

Tugatsdunou : il

1(1-0-2) wehn

NNFIANINYT

sociological frameworks.

MLO: Aas1e9dad8nyinlimianisa susnlaanisdsnusuuns g un1suse Tnmansiaelgnsaunuidn

Analyze the factors contributing to social change through historical lessons using
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Factors that led to significant historical
transformations in social, economic, cultural,
and political dimensions, including the impacts

and consequences resulting from such events.

GES 22201 anuvivnesnuduandey (Environmental Challenges)

Tugatsdunou : Tl

1(1-0-2) wurena

MLO: S2yannussiiumuyimvesuasInaouLasnansznuitiniu

Identify causes of environmental challenges and their impacts.
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Contemporary environmental challenges at
local, regional, and global levels; impacts
resulting from environmental problems; as well
as approaches for preventing and solving these

environmental issues.
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GES 23201 Sausssuiunisvieadienegsadnsasssuazdaiy 1(1-0-2) nuwAn
(Culture and BCG Tourism)

Tugatsdunou : il

MLO: MILKUNITINNITNSVIoUNe T ITRussTuRgsad19assALas 98U Tnsavvioudsnnuantaluia
o Tuusu g wazUseiReansviosdu
Design creative and sustainable cultural tourism management plans that reflect an

understanding of local lifestyle, culture, community, and history.

nMenlne MBINgE

Tausssu anulued 3a43avinanvate tneld | Culture, way of life, diverse lifestyles, using
nsviesiendudenarslunisiieus n15919uny | tourism as a medium for learning. Planning
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identity.

GES 23301 Lﬁuwmgim’mé"ﬁu 1(1-0-2) wuwhn
(Pathways to Sustainability)

Tugatsdunou : Tl

MLO: 8anukuulASIN1S/NANSTUTNEDNAABINULLIANNITHAILIDE9E98 U

Design projects/activities that align with sustainable development concepts.
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ANERBY projects.

GES 42102 138u3¥insuuaamausvan 1(1-0-2) wihefn
(Learning about life through Philosophy)

Tugadeduniou : 1l

MLO: Ussgndlduannismedsvatunisuidagvuasdndulaludinusziriuldegdivema

Apply philosophical principles for rational problem-solving and decision-making in daily life.
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wAAKAENg BN ISV NNV NS | Basic  philosophical concepts and  theories
Andudin ewwiaudlaifeaiuaues §au | related to living one’s life, to develop

uazdIAu understanding about oneself, others, and

society.




Cluster 3: ngun1sfidnariinvasanutugusznaunis (Entrepreneurial Mindset)

GES 33101 nsdnaulasgradussuu
(Systematic Decision Making)

Tugatsdunou : Tl

1(1-0-2) wehn

MLO: dnaulaidanmiadanidenansenu@auinivnndiusiy waziduneousuvesiiy

Make decisions that have a positive impact on the public and are acceptable to the team.
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Analysis of problems, factors, and various
conditions in the situation at hand,
using systematic decision-making steps and
reliable basic information to create options that
have a positive impact on the community and

are accepted by the team.

GES 33102 1133591995099 Y1249
(Smart Negotiation)

Tugadeduniou : 1l

1(1-0-2) nuena
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MLO: 2Maunun1siassieses laglinannisiasadeseaielilananiuingussasaiinivun

Plan negotiations using negotiation principles to achieve the specified objectives.
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Principles of negotiation, important elements of
negotiation such as relevant environmental
factors, decision-making situations, advantages
and  disadvantages,

bargaining power,

stakeholders, possible risks, possible and
acceptable offers, impacts that may come from
decisions, and negotiation strategies that are
appropriate and in accordance with the

specified objectives.




GES 33201 ﬂ?i’lNLLNUﬂWiLﬁUﬁI’Juuﬂﬂa
(Personal Financial Planning)

Tugatsdunou : il

1(1-0-2) wuehn

goals.

MLO: 1MauHUn15InN1snenskulrgenndesiut i en1an1sRULag NS0 0N TDIRULEY

Design personal financial management plan that is consistent with your financial and savings
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AWNBING
Principles and guidelines for personal financial
planning. Habits and behaviors of personal
financial management in daily life; advantages
and disadvantages of such habits and behaviors

in managing finances.

GES 33202 Nas19as19nasnniIsiau
(Building a Financial Portfolio)

Tugatsdunou : Tl

1(1-0-2) wurena

MLO: 28nkUUNBSHNISHUINABINADAAABINUNAUARAIUNNTEDNSUAIULFLIVDIAULDY

Simulate personal investment portfolio that is consistent with personal risk-taking attitude.
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AWNDING

Personal financial risk-taking attitude,

investment styles that are consistent with
personal risk appetite, various financial
investment approaches, and personal financial

portfolio design.

GES 33203 nmsanwianuduldledusdlasinig
(Project Feasibility Study)

Tugadeduniou : 1l

1(1-0-2) wurena

MLO: Taszsianuidululdusdlaseinisiieusznaunisdndulalunissiiulasinig

Analyze the project feasibility to support decision making in project implementation.
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Project feasibility analysis, planning of projects
or businesses concerning relevant factors such

as market trends, technical factors, economic




MLO: Taszsianuiduldlsuadlaseinisiieusenaunisdnaulalunisaiiulasinig

Analyze the project feasibility to support decision making in project implementation.
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factors, management issues, social issues and
environmental impacts, and decision-making for

project implementation.

GES 33204 MI8aNHUUNALNEU8I8IANT
(Organizational Strategy)

Tugatsdunou : il

1(1-0-2) nuenin
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MLO: sanuuunagvnsiiaennaediuiderimiiayiusiavedadans

Design strategies that are consistent with the organization's vision and mission.
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Analysis of the external and internal

environment of an organization to create

strategies that are consistent with the

organization’s vision and mission.

Cluster 4: ngunsilugiseuinaandin (Lifelong Learner)

Y Y

GES 42101 assfaiaiiieaunnay
(Universal Creation for All)

Tugadedunieu : 1l

1(1-0-2) wurena

are friendly and accessible to all.

MLO: i@uauuIfnn1seeniuuanmindaunumanniseenuuiiludinsseynau

Propose ideas for designing environments based on the principles of universal design that
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AWNDING

Principles and concepts for designing an

inclusive environment that meets human
needs, aligning with the human behavioral
characteristics of all ages and genders, including

those with physical limitations or disabilities.

GES 42102 138u3¥insusuaanausvan

1(1-0-2) wuefn




(Learning about life through Philosophy)

Tugatsdunou : Tl

MLO: Uszgndldnannismedssatunisundavuasdndulaludinuseiriuldegdivena

Apply philosophical principles for rational problem-solving and decision-making in daily life.
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Basic philosophical concepts and theories
related to life,

living one’s to develop

understanding about oneself, others, and

society.

GES 42201 nsAnadisassauiielanauinm
(Creative Futuristic thinking)

Tugadsdunou : Tl

1(1-0-2) wurena

MLO: IA51ENADNUNITUI1aBINAININLNAVUIUBUIAS LASNENNISHUIARAS9ATIA

Analyze future scenarios through the principles of creative thinking.
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AWNDING
Creative thinking through simulating possible
future scenarios, assessing the likelihood of
their occurrence, and evaluating the potential
positive and negative impacts on humanity in
the dimensions of society, economy, and

environment.
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The students will study atomic structure, utilization of periodic table including
representative and transition elements, chemical bonding in compounds, mole, elemental
composition, empirical formula and molecular formula through lecture-based learning

integrated with exercises and in-class activities
Tugadsdunau : 1l

Learning Outcome
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The students will study the relationship of intermolecular forces between molecules,

properties of solid, liquid and gas, structure of crystals and crystal defects and utilization,

phase change, solution and colligative properties, chemical reaction and stoichiometry using

lecture integrated with exercises and in-class activities
Tugadsdunau : il

Learning Outcome
UnAnwesuigantinianeninvesaansingefenssseninduanataznisidsunlag

anurvedaasnelian1izae o 1a uazAnnuiinavesaasluliseueilagnses

wnaeinsussliunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEEUNaNISIS YU

Level 1 ladszy

o =2

UnANwsEYRITEningluena anugvasaasnelaan1iesneg wag AuInAULTNTY

ansUsgneunelausunilidudeuligndes
UnAnwianunsaesuielasiaienisinseseynmavesaasegdiela anusalUSeuiisuns
serinaluanavesaas wavasurgaudintnmennuaznsildsuwlasanuslagldnguas
Level 3

nouiinettosivantivedads naenIuAIUINUTINAENTLS MgnTogisdulas

asuszneunUisenall amelaReulalidudounarusuniquagliatiagnsies




UnAnwanunsausegndlinannisvesiseseninduana 1s@iansdnitesounia nuas
o NNeItUanTRveINIasUTgVsHara1sAzanY RaRRIUNaNNISUSINAENITLS Weviuny
Level 4 ;
woAnssH audian1aneam nsidsuulasaniuzvesaas uazAwInUSinuas gasluiana

voeans neldeuluuasuiunilirunsuslidudeuldesigndes

o

UNANYIANINTAYIUINITUANNITVRITITENINLIEANG 1ATIATNNTINEYBUNA NYUaL
o NneInvandivesasuTansuazasavane WnuAMuTosSuaEsEuTuSLaT sy
Level 5 ; -
il WievhwengAnssy audanianienm nsdsuwlasaniue ansegedine uazgnsluang

vosaans Meldeulvninnududoulaegigndos

svaliga :  CHM10303 317U 1(1-0-2) nein

Yaluganmulve . 9aumans uas auga
Yoluganrwndsngw : KINETICS AND EQUILIBRIUM

A1asUNEluga :

AouazldBeuiBosdnndlumsinujisonai saumansiedl aunavesfiseed
aunanInkua NMImeN pH ansazanetulines Ujfsensnend aunavesufisuisaendluadlii
At fhogranslivsslovivonadliiinadl dunnsidounisaeunuuuussens msviuuuiings
wazAanssludusouluhderiiendes

The students will study on chemical kinetics, chemical equilibrium, acid-base
equilibrium, pH calculation, buffer solution, redox reaction, equilibrium in electrochemical
cells, and utilization of electrochemical cells through lecture-based learning integrated with

exercises and in-class activities
Tugadsdunau : il

Learning Outcome
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Limits and Continuity: The concept of limit, Computation of limits, Limits involving
infinity, Continuity, Limits and continuity of trigonometric functions
The Derivative: Slopes and rates of change, The derivative, The chain rule, Higher order
derivatives, Derivatives of transcendental functions (Trigonometric, Inverse trigconometric,
Logarithmic, Exponential, and Hyperbolic functions), Implicit differentiation, Differentials,
Linear approximation, The mean value theorem
Applications of Differentiation: Maximum and minimum values, Applied maximum and
minimum problems, Increasing and decreasing functions, Concavity and inflection points,
Overview of curve sketching, Related rates, Indeterminate forms and L’Hopital’s rule
Function of several variables: Graph of equation, Limit and continuity, Partial derivative,
Differentials, Chain rule, Critical points, Second order partial derivative, Relative extrema,

Maxima and minima, Saddle points
Tugadsdunau : Tl

Learning Outcome
JnAnwaunsamulaNeIfualnLasAUsallodvaslanTuimnUsiienasnangswlshe

FdEusamkazUssyndlveyiusvosilsnduraiibazaiunsautaninununevesoyiusia



Students can evaluate limits and continuity of functions of one and several variables,

also calculate and apply derivatives of these functions along with interpreting their meaning.

naein1sUssiiunaawsnisiseus (Rubric)

Rubric masuneddutulunisussifiunanisiiey
Level 1 No evidence

Able to evaluate limits of functions of one and several variables and able to calculate
revel 2 simple derivatives and these functions.

Able to calculate limits and determine continuity of simple functions such as rational

functions and can apply limit theorems.
Able to calculate derivatives of functions using chain rule and implicit differentiation
and relate their meaning to simple applications.
Level 3
Able to identify the graph of two-variable functions.
Able to calculate limits and determine continuity of functions of several variables and
calculate partial derivatives of simple functions, apply, and relate the meaning to
simple real situation.
Able to logically explain and calculate limit and continuity of functions.
Able to explain the concept of derivatives, can calculate, apply and relate the meaning
to complex situations.
Level 4
Able to sketch the graph of two-variable functions.
Able to calculate partial derivatives of complicated functions using derivative theorems.
Able to apply and relate the meaning to complex real situation.
Clearly explain the concept of derivatives, can calculate, apply, and relate the meaning
to complex situations. Clearly identify theorems behind the calculation.

Level 5 Able to clearly explain the concept of derivatives of functions of several variables.
eve

Able to calculate partial derivatives of complicated functions using derivative theorems
showing precise calculation. Able to apply and relate the meaning to complex

situations.
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Integration : Antiderivatives and indefinite integrals, The definite integrals, Average
values and the fundamental theorem of calculus, Integration by substitution, Techniques of
integration (Integration by parts, Integration of rational functions using partial fractions)
Applications of the Definite Integral : Area between curves
Improper Integrals : Improper integrals with infinite intervals of integration, Improper integrals
with infinite discontinuities in the interval of integration, Improper integrals with infinite
discontinuities over infinite intervals of integration

Numerical Integration : trapezoidal rule and Simpson's rule
Tugadsdunau : Ll

Learning Outcome
UnAnwanunsafunkasssendlnismusnusvaaiandula

Students can calculate and apply integrations.

naein1sUsEiuNaawsn1siseus (Rubric)

Rubric Aasuea1nuYulun1sUsEUNaNISIS YU
Level 1 No evidence.

Able to find anti-derivatives of basic functions like polynomials, exponential and
Level 2
trigonometric functions.

Able to use integration techniques to simple functions and apply it to find area
Level 3
between curves.




Able to use integration techniques to more complicated functions. Able to classify
Level 4 | improper integrals and determine the convergence of improper integrals. Able to apply

numerical integration technique.

Level 5 Able to evaluate integrals that require various integration techniques.
saluga : MTH10201 U7 1(1-0-2) wueia
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%’eﬂﬂ@ﬂﬂ’]ﬂ’]é}\‘iﬂqw : MATHEMATICAL INDUCTION, SEQUENCES AND SERIES
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Mathematical induction. Sequences, series, the integral test, the comparison test, the

ratio test, the alternating series and absolute convergence tests, power series, Taylor’s

formula, Binomial expansion. Periodic functions, Fourier series.
Tugadsdunau : il

Learning Outcome

anansaiigauternulagldouloendinamans, fiansannisgidivesddiulazaunsy uag
Aeunsuisesvasileiduaula

Able to prove statements by mathematical induction, determine the convergence of

sequences and series, and calculate the Fourier series of periodic functions.

wnaeinsussliunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYEluN1sUSEEUNaNISIS YU
Level 1 No evidence

Able to prove simple statements by mathematical induction.
Level 2 Able to identify monotonically increasing and decreasing sequences

Able to identify periodic functions.

Determine the convergence of a sequence.
Level 3 Able to explain and determine whether a given series converges or diverges.

Able to calculate the Fourier series of periodic functions.




Able to prove statements by mathematical induction
Able to decide whether series, alternating series and power series converge or diverge
Level 4
by choosing suitable test.
Able to convert functions to power, Taylor’s or Fourier series.

Level 5 Able to find the interval of convergence of a power series.
saluga :  MTH10202 MUY 1(1-0-2) wiawnn
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%aiugammé’anqw : VECTORS, LINES AND PLANES IN A 3D-SPACE AND VECTOR FUNCTIONS
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Scalars and vectors, inner product, vectors product, scalar triple product, line and
plane in 3D-space, vector function, curves, tangent, velocity and acceleration, curvature and

torsion of a curve.

Tugadsdunau : MTH10101

Learning Outcome

A1U130AWINNTANTUNTVRLINADT kansaunITveRdunsarsruulul3l 3 ffuay
Ansgvilsndunnmesia

Able to calculate vector operations, to express the equations of lines and planes in a

3D-space, and to analyze vector functions.

wnaeinsussliunaawsnisiseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEEUNaNISIS YU
Level 1 No evidence

Level 2 | Able to calculate simple vector operations including the derivative of vector functions.

Able to find area and volume formed by vectors.
Level 3 Able to write equations of lines and planes in a 3D-space.

Able to find the curvature and torsion.

Understand about vectors, lines and planes by showing calculation in vector operations
Level 4
and be able to analyze the concept of vector functions used in applications.




Rubric Aasu1ea1nuYLlun1sUsEliuNanISIS gy

Understand completely about vectors, lines and planes by showing correct calculation
in vector operations and be able precisely describe lines and planes in a 3D-space
Level 5
using mathematics equations in applications and analyze the concepts used in

applications and provide physical interpretation.
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Polar coordinates, areas in polar coordinates. Definite integral over plane and solid
regions. Double integrals in rectangular coordinates, double integrals in polar form,
transformation of variable in multiple integrals. Triple integrals in rectangular coordinates,

triple integrals in cylindrical and spherical coordinates.

Tugadsfunau : MTH10102

Learning Outcome
ausamuUIiusratetulagliiieanlaz gl
Able to evaluate multiple integrals by using rectangular coordinates and polar

coordinates.

wnaein1sussliunaawsnisiseus (Rubric)

Rubric Mesuneddutulunisusafiunanisiiey
Level 1 No evidence
Able to convert points and equations between rectangular coordinates and polar

revel 2 coordinates. Able to calculate basic double integrals in rectangular domain.

Able to select the appropriate coordinates (rectangular coordinates or polar
revel 2 coordinates) to evaluate double integrals. Able to evaluate basic triple integrals.

Able to switch the order of multiple integrals.

Level 4

Able to calculate multiple integrals using cylindrical or spherical coordinates.

Able to calculate multiple integrals using change of variables.
Level 5 Able to find the volumes of some solid shapes by calculating appropriate multiple
integrals.
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Vector function, curves, tangent, velocity and acceleration, curvature and torsion of a
curve, gradient of scalar field, divergence of a vector field, curl of a vector field. Vector

integration, line integrals, surface integrals, volume integrals.

lugadsAunau : MTH10202 uag MTH10203

Learning Outcome

aunsoeyiuskarUSHusvaeilantuInmes, AunUsiusauduLasUTiusnuNa
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Be able to find derivative and integration of vector, calculate line and surface integral

and apply to solve some related problem.

wnaein1sussliunaawsnisiseus (Rubric)

Rubric Anasuea1nuYulun1sUsTUNaNISIS YU

Level 1 No evidence

Able to calculate derivative of vector functions, and compute line integrals and surface
Level 2
integrals in real valued form.

Able to calculate derivative of vector functions, and compute line integrals and surface
Level 3 integrals in real valued and vector forms. Can provide examples when these concepts

are used in applications and tell their meanings.

Able to explain the concept of vector functions, line and surface integrals.
Can calculate derivative of vector functions, and compute line integrals and surface
Level 4
integrals in real valued and vector forms with the application of theorems in vector

calculus. Can analyze the concepts used in applications.

Clearly explain the concept of vector functions, line and surface integrals.
Level 5 Can calculate derivative of vector functions, and compute line integrals and surface

integrals in real valued and vector forms with the application of theorems in vector




Rubric Aasu1ea1nuYLlun1sUsEliuNanISIS gy

calculus. Can analyze the concepts used in applications and provide physical

interpretation.

saluga :  MTH20102 A7UU 2(2-0-4) BUBHA
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A1asUNEluga :

ArwRnTIUBeniiuguvesslin Sudy uazsedudu aunsdudunds Fudswentuld auns
lontus aumsutiunssiagliutiunss fuszneuUIWus aumsdadususuniaunsuuiyad
aunssufUge aunsBadu Mnsuvesaumsduduiitduysransaasiuardulsyavtiusuds
msUsTgndaunssufunisuarduduaes msulasanUas aunsiiseyiusdesidoi

Basic concepts of types, order and degree. First order equations, separation of
variable, homogeneous equations, exact and non-exact equations, integrating factor, first
order linear equations, Bernoulli’s equations. Higher order equations, linear equation, and
solution of linear equation with constant coefficients and with variable coefficients.

Applications of first and second order equations. Laplace transforms, introduction to partial

differential equations.

TugadeAunau : MTH10101 uag MTH10102

Learning Outcome

ansadonIBnsdslnseimanzauiteuaunisidoyiusias uUanaaasganiunisal
933la

Be able to select the appropriate analytical methods to solve differential equations

and interpret solution to real situation.



naein1sUsTiiunaawsn1siseus (Rubric)

Rubric mesuneddutulunisussifiunanisiiey
Level 1 No evidence
Able to determine basic characteristics of differential equations. Able to recall the
Level 2 definition of Laplace transform, find the Laplace transform and inverse Laplace
transform of some elementary functions.
Able to solve simple differential equations. Able to relate the meaning and interpret
solution to simple real situation. Able to find Laplace transform and inverse Laplace
revel 3 transform using simple properties, solve simple differential equations using Laplace
transform and inverse Laplace transform
Able to select appropriate analytical methods to solve differential equations. Able to
relate the meaning and interpret solution to complex situation. Able to find Laplace
reveld transform and inverse Laplace transform using a more complex properties such as unit
step functions, and apply to solve some differential equations.
Clearly explain about solutions of differential equations. Able to analyze the situation
and apply analytical technique for finding the solution to the related problems. Clearly
revel s explain the concept of Laplace transform and inverse Laplace transform, and apply to
solve some real world problems.
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The module focuses on the study of particle motions under different types of forces,
e.g. normal force, tension force, and frictional force, and viscous force using Newton’s laws.

Then, students will learn about the conservation of energy for objects or particles under



conservative fields and the conservation of momentum for cases of collisions and
explosions. In additions, the system of particles will be studied by considering the location
and the motion of the center of mass. Knowledge and skills obtained in this module serves

as the essential basic skills for other modules.
Tugadsdunou : Tl

Learning Outcome
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naein1sUsEEuRaawsn1s3eus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEEUNaNISIS YU
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This module focuses on the basic knowledge of the rotational motion of rigid
objects, calculation methods for center of mass and moment of inertia, rolling motion,
mechanical equilibrium and including basic engineering applications for describing the
rotation of propellers, wheels, gears and belts. and this module also focuses on the basic
principles of periodic motion or oscillation, the simple harmonic motion, and the extended
ideas of oscillation are used to explain or calculate the quantities in wave phenomena,

leading to the ideas on variety of sound phenomena, e.g. resonance tubes, beats.

Tugadsdunau : il

TugateAusay : PHY10301

Learning Outcome
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naein1sUsEiunaawsn1siseus (Rubric)

Rubric Aasu1ea1nuYElun1sUsEIUNaNISIS YU
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This module focuses on learning about the pressure in the fluid, Pascal’s law and the
application to the principles of hydraulic, the Bernoulli equation which can be used to
explain related phenomena such as fluid flow in pipes, lifting force of airplane wings. And
This modulealso focuses on learning the different meanings of the terms temperature and
heat. The ideal gas model and thermodynamic processes are utilized to calculate the work

done by gas, leading to the concepts of heat engines, heat pumps, refrigerators and etc.

Tugadsduniau : il

TagadeAusay : PHY10301



Learning Outcome
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naein1sUsEiuRaawsn1siseus (Rubric)
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Yoluganrendsnge : ELECTRICITY AND MAGNETISM
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This module focuses on the nature of electrostatic and magnetostatic fields,
beginning with the definitions of electric charge, electrostatic force, electric field, following
by the concepts of electric potential and potential energy, which lead to the explanations
on the related phenomena and instruments. Then, sources of magnetic field, along with
force and torque caused by magnetic fields are discussed, which lead to the idea for the

creation of electric motors.



TugadsAunau : PHY10301

Learning Outcome
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naein1sUsEiuRaawsn1siseus (Rubric)

Rubric AasurgaInuILlun1TUTEETUNaNISISEY
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This module starts with the definition of electric current, resistance, potential
difference, and power. Then, the calculations of these quantities within different types of
direct current (DC) circuits will be studied, followed by charging and discharging the
capacitors, magnetic induction explained through the Faraday’s law, alternating current (AC)

circuits, and electric resonance.

Tugadsdunou : Ll

TugadeAusau : PHY10401

Learning Outcome
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wnaein1sussliunaawsnisiseus (Rubric)
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This module starts with the Maxwell Equations for electric and magnetic fields that
define the ‘electromagnetic waves (EMW)’, e.g., light. Properties of EMWSs on the energy
transfer, reflection, refraction, interference, and diffraction are mentioned. Finally, the last

chapter ‘Modern Physics’ will emphasize on the phenomena that lead to the discovery of

the ‘Quantum Theory’.

Tugadsdunau : 1l

TugadeAusau : PHY10401

Learning Outcome
d1113085U8UIINYNSAlAEAIMUSINUNENdNNgwesivaudRve iy
- a sl a I Y a & v P ) | a’d a
wiwmanlni uazesureusngmsalnneitesiuwnfalasiuvaamguiatousy wu Wladdnysn

A a a ' < v
AAUAAS NMIRANGULaNIsAIEAauLLvantiile

naein1sUsEiuRaawsn1siseus (Rubric)

Rubric AasugaAUTUluNsUsTIliuNaNISISE
Level 1 Laiszy
Level 2 $TnusIngmsal wagldmdnniieussenemanisalnsi@ndlasgamnzay
Level 3 anansnesureusIngn1sal wazanunsaszydadeidmanousingnisaitu

#1315005UEUIINGNTANTEN kaskaniaun1siineITes aunsaldadamanslunmswndym
Level 4 Y
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anansaweulesrnuila annsaafanvuiaesadamansiiielilunisussiduaniunisalln

Level 5
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IWEI18IYY PHY191
Fosredv  (mwnlve) . UTRMSTENGLY 1
(AeBINY) : General Physics Laboratory |
JIUURULAA : 1(0-2-2)
Roulvdwn () :
o sedwiidedunou : il
o sedwiideduson :  Lfl
O Buq (53 : 1aid]
AND5 VYT
(anwlne) : MedntdaduieamudlafiugiumaiEndannsmeaemisingimansua
Fouseaunsnnasatudedmiunsvaassiigenndesiuiiemluseivn PHY 101 wag PHY 103
WU n15ineg1adun Msedeufivuududassuedn eduduidududon luwudaudes
AN WNNZYRIaLad NSRS vendualuannialaglivioslawuud  ANURRIveS
YOUNAT AVIUNIAVDIVEWNAT NTARBUTILUUNA UL lugaavoeds
(nMe199ngE) : This course aims to emphasize on the basic understandings of the
fundamental physics in practices and writing shot reports. All topics will be related to PHY 101
and PHY 103 such as the accurate measurements, simple harmonic motion, standing wave on
string, moment of inertia, specific heat of liquid, speed of sound: resonance tube, surface
tension of liquids, viscosity, rolling on inclined plane and Young’s modulus of wire by
stretching.
HAANSN1538u3 (Learning Outcome) :

LY

1. YnANYINAIUSURAYBUADINUN LA SULBUNLNY d991UATIABLIAN kazliAnaanIIuUed
v
NOU
Y

2. dnAnwanuisald el AugIuley s oslaInemansnviualulaziaIoelon1s 9
Fndudrndunisnnassiidndmietasiunasiansle

3. UnANHIAINNTLYIUSIEUNITNARRRTUE MR UNaAIEnS L



IWETIIY PHY192

Fosredn  (mwalve) :  UFTRmsTENGVLY 2
(NeBINQY) : General Physics Laboratory I

FTUIUAULAA 1(0-2-2)

a

Foulvdvn (@) :
O swAmiideduniou :  PHY 102, PHY 104 vieiSeunsonsuisn PHY 102, PHY 104
o eiwiivedudan : il
O Buq (53 : 1aid]
AN95UNYI18UN
(anwlng) : MednidaduieamudilafiugiumaiEndnnnseaemisingmansuas
Feumsrunmmnaswtugedmiunmmnassiisensdesiuiienlusieds PHY 102 uaz PHY 104
i daffives eoadaladlay nsiiudszquazaneyszquaaiuiulszg ﬂgﬂmwﬁmﬁwaavm%mé
wayntiouwuasinii msmﬁlauﬁmaﬂmgﬂuammLLﬁLMﬁﬂLLazauwmlw% NSUNsNEDALALALIULTEN
Laq 2995 RLC nstAnusingnisislasuudluisashiiiinssuaadu lassasezney (@aunnsuves
avmoulalnsian) waznIIAIAITIvEILNALR
("Me199ngE) : This course aims to emphasize on the basic understandings of the
fundamental physics in practices and writing shot reports. All topics will be related to PHY 102
and PHY 104 such as Multimeter, Oscilloscope, charged and discharged of capacitor, Faraday’s
law of induction and transformer, the charge moving in magnetic and electric field, the
interference and diffraction of light, RLC circuit, the resonance in AC- circuit, atomic fine
structure (spectrum of hydrogen atom) and Plank’s constant determination.
HAANSN15138u3 (Learning Outcome) :
1 tndnuiirusuiisveusonuildiuueumng denuassiena uazlidnaonnuuesdpu
2. Wninwannsold weila anudiungy wissilieivenmanifiviuady wazinsesdierns 7
ﬁ‘hLﬂuﬁm%'umimaaﬂﬁﬂéﬁL?‘iwﬁaaﬁ’m’rﬁmaaqmqLszmﬁﬂlwa’] LLazSLﬁﬂmaﬁﬂﬁﬁugmﬁ
3. YnFnwaunsadeusieaunisaassatugeiiAsidastunisnaasaniawiman i

wazdiannselindiugula



IWET183Y1 ENE203
Foswdvn  (mwlne) :  flwadndudy
(neBINgY) :Linear Algebra
FTUIUAULAA 3(3-0-6)
Joulvdun (&) :
o Twivdivedunen :  lifl
o Twdvdivedudon . lifl
O Buq (53 : 1aid]
AN95UNYI18UN
(mwlne) : Fnwituguesiivadinfady Wy nnwes wming szuvaunsiBudu fines
uuud nnwesaly Msulaudedu AdnvMEIRNIZLATNNMRIANYMLIANE N1Tasalalonlnuea
YouunIng nsUsrendvesivAdadudulumuee q Wy MmN Inereanideya waznis
Uszananadeygo
(MMw18Ingy) : This course introduces fundamental concepts of linear algebra,
including vectors, matrices, systems of linear equations, determinants, vector spaces, linear
transformations, eigenvalues and eigenvectors, and diagonalization. Applications of linear
algebra in engineering, data science, and signal processing are also explored.
HAANSNI3138U358AUT18AYT (Learning Outcome) :
HnAnwanusauAszuvaunsiadulaeldunsnduazisnisnig o WU NTUNUAINSULeY
nsmdanuuinidliegngndes
1. dnfnwanunsoeduiswundniefunnmedaly mswlandady wazmdnuaziamyls
DYNUALIY

2. dnfnwanunsadssgndldiivadndadulunsundayvimiadaminssy Ingimansdeya

SWAI183Y ENE204

dosedvr  (nwlve):  Ageada
(nNMe199ngw) : Discrete Mathematics

JIUURULAA 3(3-0-6)

a

RFouladwn (G :
O swdvfiveduniou : Ll
O swdvfivedusan : Ll
O Buq (53 : naeuanizvdngasiiviibu

ANBSUYSI8YN:



(nwlne): assnenans: assnidealsenanl MuSinauarauduius nguasn1siaainig
ouany; Tnssadaiiugiu wn lafdu srduunsnauin aruduiug; Sane3fiu: Suauwdiy uasngu
U N15gULY; N15U: NanNsYeIUNNsIY miﬁmé’uLﬂ?ﬁlauuasmﬁmmg

(nMe199ngE): Logic: propositional logic, quantifiers and relation, inference rules and
proofs; Basic Structure: sets, functions, sequences and sums, relations; Algorithms: integers
and number theory; Induction; Counting: pigeonhole principle, permutations, and
combinations

a

[ 4 a ¥ o/ .
NAAWSN15138U352AUTI87YT (Learning Outcome):

1. a1w1snsvydsiifesauinvesdynidalgnads Jauandsainudntalulandflasu
UBUNUY

2. anunsavdenisnswnUavnniivseansnn Ingldndnnsliynadafivunzay

'
v =

3. asamAneuredland dgymadgnads Januivausazednelddauladadun

AULNAAUNG

SWHI18AY1 ENE205
Yoswivr  (nwilve) : aﬁﬁuazﬁugmmﬁmmam%
(AMWNBINg) : Statistics and Mathematical Foundations
UIUNUWAN : 3(3-0-6)
USTLANYBI51839N F183UIAY
Feulvis (@) :
o swiviideduiou: Lid
0 swiviidedusan :  Lid
O Buq (2 laid]
ANB3UNY I8V
(nwlne) : lgafindlafsfussuivdinnudsounasiladduyagi: SunuBsdou s
wuAuuuidads nsansaneslensl fedduidsaosuassniiaes eftuandids feddu
aon 3 fleiduindauariadoma fleddunslnadifuarlewosluan lugafiaesfedfudoyaluaia:
mshanudladeyariunisuanuas msviaadladeyarunuduius msasadeya lugad
annAgafunsuuziaaningidusasnseyuneada: mudandu nsuanuainisdy ns
mgmul,ﬁaqgfu mMseyinuANeds nMseynudadiu Tugafidisafuideifindluniseyuunia
ana: nseyudwsuteyanuiavy nMseynudmiunsanaey
("M¥199ngE) : First module on complex plane and elementary functions: complex
numbers, polar representation, stereographic projection, square and square root functions,

exponential function, logarithm function, power functions and phase factors, trigonometric



and hyperbolic functions. Second module on data in statistics: looking at data through
distributions, looking at data through relationship, producing data. Third module on
introduction to probability and statistical inference: probability, sampling distribution,
introduction to inference, inference for means, inference for proportions. Fourth module on
further topics in statistical inference: inference for categorial data, inference for regression.
HAANSNT338U358AUI18AYT (Learning Outcome):

Mualinaiioadesiusivudedeu (Calculate quantities related to complex
numbers)

1. mﬁi’faagﬂﬁmmgammﬂsﬂ’mﬂaimmﬁ’wé’ﬂmimaaﬁa (Draw appropriate conclusion

from data based on statistical principles)

FIIYINUFIUNIIAINTTUAEAS

sWas183Y MEE214
Foswdw  (wilne) :  narandienssy
(MEDING) :Engineering Mechanics
UIUNUEAA 3(3-0-6)
UILANUa9318391 : 16U IAY
Roulvdu @) :
O Fwdditeduneu :  PHY 103 WandvludmiuiinAnunimnssumans 1 (fieuwi
PHY 10301, PHY 10302 wag PHY 10303)
o Twdvdivedudon . lifl
O Buq (52 : JEtY
AN95UNYTI8YN:
(awlng) : ufidesiuiatuainenans ssuuvesss auga lassadna anudenniu
mmiﬁméfmﬁmﬁuwai’m AlAAd wasAufndveteunIa AlAAdUDIsTUUBLNIA
(m‘lené'aﬂqw) : Introduction to Statics, Force Systems, Equilibrium, Structure, Friction,
Introduction to Dynamics, Kinematics and Kinetics of particles.
HAAWSN15I38USIEAUT183Y1 (Learning Outcome):
1. agUndnniswaraudidesiuiiunamansimnsa
2. osuUngTEUULIIMazluuly 2 JRuay 3 4R
3. @%14 Free-body diagrams (FBD) wagUszandlingnisindeuiivesiaduiiolnneviauga

YosoynawazInguianialussuny



4. Uszgndldnannisaunaveseyniawazinguianiduszuuiiemunusinislulasada 2
I

a ¢ @ < < o Y W = v
InTgviaunaveingulunTelussuuiiieITesiuaUEIAN LAY
AIUALTLIYRIAAUENAT1EakaE lIIUAALIRDEYDITUNTIANG 9

lgndnnisAusAndiveTins1ein1sARouN U U UTDIDUNALAE T UUDUATA

©® N o U

Usegnanann1svesany wisnu duianazluuudy lunsesuienisinfeuiiveseynia

SWEs18391 MEN111
Hase3un (nwlne) :  Janienssy
(MEDING) :Engineering Materials

FUIURUWAR 3(3-0-6)
UseLANU99318391 318739109AU
Fouladwn @d) :

o swivdivedunou : Ll

O swdvfivedusan : Ll

O Buq (52 : JEtY
AN95UN8187%:

[y

(awlng) : musidesiuieiiuimnssutan Wumssenuuy nadenld wagnisudntan
Tdsnnuduiusseninalasase auaudd waznisuusuian Tulave lavenay wodwes 1l wen
fin waragdeusenou anudiiugiuvedasiaiiesnon Wusreznou Tassadandn lasaadiaganme
wazlnundaunavela wazanuinlaaudfse 9 vesian ey audiniena audinaei audd
naANseu autAin el audfvnsaivan audfnias audRnisuns audRniseununisie
nIoU LLazwqaﬂiimmﬁauamw

(M®199ng) : Introduction to materials engineering (i.e. design, selection, and
manufacturing). The structure-property-processing relationships in metals, alloys, polymers,
woods, ceramics, and composites. A basic knowledge of atomic structure, atomic bonding,
crystal structure, microstructure, and phase diagram. Understanding materials properties; such

as, mechanical, chemical, thermal, electrical, magnetic, optical, diffusion, corrosion resistance,

and degradation behavior.



[ 4 s =1 14 [ 4 a .
NAAWSNIILIBUFIZAUIIIYT (Learning Outcome):
1. wvelrdnlanszuiunsudnndndudnldianniaimnssudie 4 laun laveuaglavenay
Wodlues Jannay LwI1dn wavAauUNIn

2. walminAulafugIureInudNTusveIlasEs e auuRn1um199 NsEUINNITHER

o)
me
o)

(%
LY

3. wiolviidnlaandRnugiuvesianimnssuasnisdenlyianlossiu

sRATIWIVYT  ENE130
Fosreivn (mwlng) :  nslusunsupeNimeS
(MEDING) :Computer Programming

JIUURULAA 3(2-2-6)
UTznvUaIselvn : 3183109 U
Roulvdwn (§nd) :

o sedviidedunen : il

o sedwiideduson :  Lifl

O Buq (52 : JEtY
A5 UNYI18TYN:

(nMenlne) :ﬁugmmaqmmmﬂﬂmmm lauA nszuIunsulaannwIn1siusinsuu
ANBAS B9 1MNEFURUS (syntactics) WAZAIUNALIEY (semantics) VOIRIUTTIIEAIBNTLINTS
TUsunsy; Tassadnanisussenemdslulusunsy Tiun Tassadnsdmsunisimuasdadudis
Tnssadedvdunising uwaslassadraiionsiden: sauustulusunsulann Useinnveaiauds nng
Uszne wazn1smuunai; N1l sulusunsudmsunisuidamdiuianssuliindeans waz
ddnnsednd

(MMWBINgY) : Basics of programming languages: syntactics and semantics of a
statement, compilation, and interpretation process; Structures of a statement in a program:
sequential, repetitive, and selective. Variables in a program: data types, declarations, and
assisnments. Procedures and functions; Programming practices for problem solving in
electronics and telecommunications engineering.

HAANSN15I38U358AUI8AYT (Learning Outcome)
1. szyllymilfgrtunistusunsuneuiumesadmuslldegnamngan
2. \Fenifuddgymimslusunsuaeuiunesdmiutigmi seylinfoulivnualdagng

bANNEEL



3. afalusunsuneuiiawesd msuwitgymnseylildedrwmnzannielddoulvddula

QRN

sWasngdvr  ENE 209
Foredvr  (wilne) :  msdeuwuuimnssudmduienanssuliin
(neBINY) : Engineering Drawing for Electrical Engineering
FIUIURUINA 3(2-2-6)
USTNNUa9318391 : 518739109AY
Rouledw @) :
o edwiiveduneu : il
o Teiwiivedudan : il
O Buq (52 : Laidl
ANB5UNYTIEIVN;

(nwlne) : gunsall@euluukazn1sly MsUssendsUlsviadin Mdnes MsleuLUUees
Tsnsfinuaznisaing n1smvuawiafifuaslin nmateeeslons1finvesyn Wussuiukas unss
AMNYILVBIRA LAUTTUIVLAZIUNTY MSWgunIn nslguiuunnlalaiun3nuazninesudnnag
nsaing n1msn wazdonnawmeUfUR wuukasnszuIuNINEn NsfvuaTwInlRvesgudnuel
UINTFIW NIANUATUIATAVBIVUIN FAILUNUILAZANUFUNUS AIIUNGIVTDIRIIUY TLUUUEIY
LATINAUIIAINARIALAG BN LNEUTIAILARIALAG DUTNUSUIALR \Wnheang qﬂﬂﬁaﬁﬂﬁlﬂumﬁm Ay
wavaluay mgms]g’n,l,azmﬂ%au o9 dU3e MITEuRUUE L WUUAMUIENOU WUULENTY warBy
9 wugihnsldreniamestislunislsunuy

Tdyanwalnialii uazdidnnsedind vmuduing AUNIRSEINGREIMNTIN Lazsia uay
AULAY U schematics vlinm199 LL@%EU?’]@VL‘WWW%U‘] Ineldlusinsu dmsuniseeniuy

(AMWBINQY) : Instruments and their use. Applied geometry. Lettering. Orthographic
drawing and sketching. Dimensions and notes. Orthographic projection of points, lines, planes,
and solids. Auxiliary view: points and lines; planes and solids. Pictorial drawing: Isometric and
oblique drawing and sketching. Sections and conventional practice. Drawing and the shop.
Dimensioning standard features, dimensions of size, location and correlation. Surface texture.
Fits and tolerance. Geometric tolerance. Screw threads, threaded fasteners, keys and splines,
rivets and welding. Gears. Springs. Working drawing: assembly and details, Introduction to

computer aided drafting



Use of electrical and electronic symbols, familiarization with industry standards and
codes and familiarization with different kinds of schematics and other electrical drawings.
Course work performed using CAD software.

[ -4 = ¥ [ a .
NAAWSNIILIVUFIZAUIIIYT (Learning Outcome):
1. esungAmunINgvesdanwalng o Alrlunisi@euluunisnanazniluinle
2. @onldiATeelie  uaznIsNIoYNNG  WIolUTuATUABNNLADSTINIZEY  dUTUNTITEULUY
FudIu MIelAIIInINa selsuluunalninly

3. @nsasunnaLAadauiRvestudIunenal asduns e s ukuuma il dossule



AMAKUIN V2 T18aLBEANUIENTITEUTVaIV lUnangns
AMANUIN U(2.1) TEAZBEANLIENIITEUS:

MeIvnguIanssulniidessuazdidnnseling

eS8 ENE 100
Fo5183%1 Mwlng) :  wuziimnssulnirdeanswazdidnnseting

(n199ngw) : Introduction to Electrical Communication and Electronic

Engineering
AUIUNUNA : 1(1-0-2)
UsSANVDI5183%1 : 1831 U9AY

waulvdun (B13) :

pd)}

O sedvndeaunau ;L

O s1edvdeausay ;- Ll

O Buq (2 : laid]

ANB5UYTI8IVN;

(M) : LUz ILUIANKENYINITYINIUIAINTTY ALA NTUNUTZTUUITIMELUULLIAR
Feunusssuuazseiutuauduuusssy Tasaswuuduiusasugendmiumsadne wazsaifou
F5lunseenuuy wugthunuIvvessyuudidnnsedind n1sriuin wazn1sdeans luusunvednis
ilUldaumainatesiu AURIMIENIeRIuIAINT SNYeesTUUBIanYSelnd SEuUAITaLaY
AONILAeS WarsTUUAeas UnuInvedimng

(AMMW83INQY) : Introduction to principal engineering concepts including real system
representation using abstract model and level of abstraction, hierarchical structure and
building blocks, and design methodology. Introduction to roles of electronics, computations,
and communications in various application contexts. Challenges in engineering of electronic
systems, digital system and computers, and communication systems. Roles of the engineers.
HAAWSN15I38USTEAUTI8TV (Learning Outcome) :

anunsaesunensruiunsuAdam ssuvicmnssulnihdeans wazddnnsetindidosdu lneg

I~ 1% val o & ' [y 1d = [ ! a a a a
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WETIIVY  ENE 104

Fovre3an (melng) :  MsiaszReasinii
(neBINg) : Electric Circuit Analysis

JIUURULAA : 3(3-0-6)

UTennuaesedvn ¢ 183v109AU

=

Reulvdv @) :
o Tedmiidedunon : il
o seiviivedusan :  lidl
O Buq (52 : Laidl
ANB5UNYTIEIVN;
(nelng) : Wilaundnlumaszuulniideinsvemieiifufouuasgunsalluifiigs
i langudeastiiludiunisiiesigiuseneunie nueAsvaenid anaLaziuY 2993
Weuwihvesniuiunazuediu nquidouiu nquinsudeu n1smeuaussmuivedisas RLC ia
w3 ununfimawesuasawiuuuauddou Midlriihuasndany uayrsasluszuulnihauma
("e199ngE) : Understand the model of lumped-element circuit abstraction and
linear electrical components. Understand the electric circuit theory in analysis of Kirchhoff’s
laws, node and mesh, Thevenin and Norton Equivalent circuit, superposition theory, transient
theory, frequency response of RLC circuit, phasors, phasor diagram and complex frequency,
power and energy, and three phase circuit.
HAANSNT5I38U35EAUTI8AYT (Learning Outcome)
1. spylgmvideinguszasdveslandrsesiniuiietlugnsimeisasivinle
2. denldnguiiiefeuaraenndouiioliamziuasiuineiingg vessasiuiily Tas
dududoyaiisnu srufuduit

3. LAAIAINDUAINATIATIZRLEZATUIMAIA1Y) 9092935 nelsdaniinuala Taenis

YaualusenuLazaiunsleslUdnsresu5ITULAZITIONUTTAITITNIAING



SWEI183YT ENE 200
Foswivn  (mwilne):  msiedganaliihuaseiedietn
(MeB3In) : Electrical Signal Measurements and Instrumentation

FUIURUWAR 3(3-0-6)
UTLNNVD9ITI3YN 18739109AU
Fouladn @) :

o swdvfivedunieu : Ll

O FwAwiveAUTIN . ENE 202

O Buq (52 : Laidl
AND5UNYIIYAY:

(nwlng) : sssurdvemdsnuliiihluisasvemhefidudou LLuaﬁmﬁugwuLﬁaaﬁUﬂWi

v v

NAaes NMTIndyIMLazMSIToNsody U UaNNITInLTIRULaznIrualeRT InTesllaindygyu

o

[

LIIRULAZNTERALUUAN 9 NITIAAIUAIUNIY AU warAumdenilii nsfadiduar
wdseniliiih in3esiletunnsgulagnmsaeuiioy é'hmw%’uLLﬁzﬂnai@ﬁ@mﬁmTugﬂLLuuﬁu 9
(MMeBIngY) : Nature of electrical energy in lumped-element circuit abstraction. Basic
concept of electrical circuit experiments, signal measurements, and signal couplings. Basics of
voltage and current measurement. Various instrumentations for measuring voltages and
currents. Resistance, capacitance and inductance measurements. Electric power and energy
measurements. Standard instrumentation and calibration. Sensors and measurement of
signals in other forms.
HAANSNT338U358AUT18YT (Learning Outcome)
1. szylgymuesnisiawasnsussdiumsianielni wu n1sianssua usaiy AueunIY
A Al Mids uazndsnulilin sudewnanmnuliviveureinisin
2. densmstamaliih ey suvdnmsimamamnsslunisaiaedesdioln
3. wnadnvasnsiamslniiivangan neldeulatsfuiiaumnauna lnglidade

3Y5ITULALITTYIUTTAIVTNIAING



IRATIWIV1  ENE 202
Jorwivr  (nwilve) :  UFTRnsiiugiunsialuihuazBidnnseting
(nMeBINQY) :Basic Electricity Measurement and Electronics Laboratory
FTUIUAULAA 1(0-3-2)
UTennuaesedvn ¢ 183v109AU

=

waulydun (813) :

o 1

O siedvdeAunau Lyl

O gAviivedusan :  ENE 200, ENE 210

pd)}

O Buq (52 : It
ANB5UNYTIEIVN;

(nwlne) : UUANsAsafumsTanmsliiinuaznmaasadudidnnsednd msld
w3 afletndyauasiadesdody 9 ldun oeadalaalay 1asesnndadygios 1adosgnaids
finosiauseiu finefinnszua wazdaffines mvaaeamaudnvurvesgunIadidnnsedindds
denunangedn ENE 210 gunsaldidnnsedinduaznisussynd

(MMEBINY) : Laboratory on electricity measurements and electronics experiments.
Usages of signal measurement instrumentations and other equipment including oscilloscopes,
signal generators, power supplies, voltmeter, ammeter and multimeter. Experiments on the

topics of electronic device characteristics selected from ENE 210 Electronic Devices and

Applications.

HAANSN15I38U352AUI8AYT (Learning Outcome):
1. uananUfiRvaluresl fiins wazidenltiniesflouavaunsal wazduiindoyainnns
naaeenTianslniilaeggnaesasivinyay
2. Wpvgndeyalaryssiiunugnaesaman1snaasan yinnlniheunannisauin

NN9FAINTTU



ATV ENE 207
Fosrein (mwlne) :  dygauazszuy
(AN : Signals and Systems

FTUIUAULAA 3(3-0-6)
UILANUa9318391 : 183v109AU
Rouledwn i) :

o Twdvdivedunen :  lifl

O Twiwfivedusan il

O Buq (2 : Laidl
AN95UNYT187Y:

(nwlneg) @ lueaszuuluguresmnuduiusseninedygyiabunauaziondinn - Sy

A}

dagR n3uvasd dynranandeiles miwvasaiane nMsedungszuuiuunahiseideauuusig
oA aunnswasing vdenlaezunsy asuligduuuunailideilos wasileidudwiululawy s
was® mseduneszuunadeldosuusing 9 ldud aunisdeoyiué venlaszunsy AU
Tigtu  warilsiudsululamunsulasvan fugunsiengdssuuwunatlddodiouas
wuunaseiies THun naneuauem1anLd warnsmeuALeILUUN TG BUNTUYSES N3
wUaamises

("E199ngE) : System model as relationship of input and output signals. Discrete
signals. Z transform. Continuous signals. Laplace transform. Discrete system representations in
various forms including difference equations, block diagrams, discrete convolution, and
transfer functions in Z-transform domain. Continuous system representations: differential
equations, block diagrams, convolution, and transfer functions in Laplace-transform domain.
Basics of discrete and continuous system analysis including frequency response and transient
analysis. Fourier series. Fourier transform.
HAAWSN15I38USIEAUTI8TV (Learning Outcome) :
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(MeB3INY) : Fundamentals of Electrical Energy Conversion and Power

Systems
FTUIUNULLAA : 3(3-0-6)
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(MwBIngy) : Nature of energy in various forms including mechanical, thermal,
optical, and electrical energies. Basic principles of generators. Basics of solar power systems.
Basics of power distribution systems. Principles and roles of transformers in a power
distribution system. Three-phase power systems, Single-phase power systems. General
principles of actuators. Basics of AC motors, DC motors, and motor control. Safety issues in
power systems.
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(ne199ngE) : Electronic Devices and Applications

UURUWAA 3(3-0-6)
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(AMWBINY) : Basic semiconductor physics and P-N junction theory; Diode and zener
diode characteristics; Bipolar junction transistors (BJT) and field effect transistors (FET):
operations, characteristics, specifications, and DC biasing techniques; Analysis and design of
BJT and FET amplifiers; Differential amplifier circuits; Operation amplifiers (Op Amp): circuits,
characteristics and limitations; Analysis and design of analog circuits for basic functions
including signal amplifiers, filters, oscillators, integrators, differentiators
HAAWSN15I38USIEAUT183Y1 (Learning Outcome):
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Fovre3an (melng) :  AensusEuuRIva
(AMMeBINgY) : Digital System Engineering

JIUURULAA : 3(3-0-6)
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(nMe139ngW) : Definition of information and quantitative measurement of information
as number of bits, encoding using digital bit string; Digital abstraction and its roles in building
a highly complex system; Principles of combinational and logic circuits: Boolean algebra and
logic functions, static disciplines of combinational devices and circuit composition, realization
of combinational devices using the CMOS technology; Combinational system design and
implementation: logic circuit synthesis, ROM implementation, Programmable Logic Array (PLA)
implementation, multiplexor (MUX) implementation; Sequential systems: memory devices
and registers, finite state machine (FSM) abstraction, sequential system design based on FSM;
Digital system’s performance measures and design techniques for improving performances.
Design tradeoffs in digital system engineering. Types of digital ICs.
HAANSNI5138U352AUI8AYT (Learning Outcome) :
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(AEBINY) : Laboratory in Electronic Devices and Digital System
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(nMWBINgY) : Laboratories for study and verification of electronic devices and digital
system selected from ENE 210 Electronic Devices and Applications and ENE 231 Digital System

Engineering.

HAANSNT5I38U35EAUI8AYT (Learning Outcome)
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(AMWBINY) : Physics of Electronic Materials and Devices
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(Me83InaY) : The crystal structure of solids and bonding. Imperfections in solids.
Introduction to quantum mechanics. energy quanta, wave particle duality, the uncertainty
principle, Schroédinger wave equations. The energy band theory. metal, semiconductor and
insulator, effective mass, density of state function, Fermi-Dirac distribution function, Fermi
energy and intrinsic Fermi level. Doping, extrinsic semiconductor, P and N type semiconductor,
degenerate and nondegenerate semiconductor. Carrier transport phenomenon, drift current
density, mobility, conductivity, velocity saturation, diffusion current density, Einstein relation.
The Hall effect, excess carriers generation and recombination, continuity equations, excess
carrier lifetime. The P-N junction, built-in potential barrier, electrical field and space charge
width, junction capacitance. The P-N junction diode. Tunneling phenomena. Tunnel diodes.
Selected electronic devices for considerations including but not limited to bipolar junction
transistor (BJT), metal-semiconductor junctions and devices, metal-oxide-silicon systems,
junction FET devices, laser and optoelectronics. Fundamentals of fabrication technology.

v & a Y (Y a .

NaaWSﬂ"liLiﬂugi&‘ﬂﬁi’]ﬂ’J‘lﬂ (Learnlng Outcome):

1. awnsneduieauauRnugusildndvesiandiannsetind wu laseasnaman

LOUNAINY tazngAnssuvaswivrzun Wi la
2. @1309MUUIIaeluN1TesUIENgANTIUYEE SRS Aelaan1zeng o 16
Y o aa ¢ & A a ¢ ° fa & a & 1
3. Ui%‘&;ﬂﬁﬂ‘ﬁ%ﬂﬂﬂ?i‘l’\lﬁﬂﬁ%@ﬂﬂ@ﬂLL‘UQLW@’JLﬂi’]%ﬁ/iﬂﬂﬁ/]’]ﬂ’]ﬂ‘ﬂ@ﬂ@aﬂﬂim@Lﬁﬂ‘Vli@‘L!ﬂﬁ LYY

lalon LazNIIUTANDTLUUAINE



se3y3ANssUlNANFoas

sWaY ENE 301

Foswivr  (mwilne): nouianuazilusasnszuiunsalanaain
(nMMedsnge):  Probability Theory and Stochastic Processes
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("E199ngE): An introduction to probability theory. Conditional expectations, the Central
Limit Theorem, the Law of Large Numbers , discrete and continuous probability
distributions, random variables, joint distributions, cumulative distribution functions,
expectation, variance, and correlation. Stochastic processes, such as Poisson processes and
Markov processes (both discrete and continuous time), and applications in real-world

systems such as queuing, finance, and control systems.
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("IN Y): Data Communication and Networking

FUIUNU2BAAN: 3(3-0-6)
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(nMe1denge): Computer Networks and the Internet, The Application Layer, The Transport

Layer, The Network Layer: the Data Plane and the Control Plane, The Link Layer, Wireless and
Mobile Networks
HAANSN1538U358AUI8AYT (Learning Outcome):
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(NM®199ng W) : Router and Switch
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(Me83InaY) : Network model. Cabling and topology. Ethernet. Installing a physical
network. TCP/IP. Routing. Switch features. Configuration of switches and routers. A project
related to a network design.
HBANSNT338U358AUI18AYT (Learning Outcome):
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(ME199ngw) : Laboratory for Communication Systems Engineering |
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(nMM¥199ngE) : Experiments on basic communications and telecommunications both

systems and circuits: AM and FM modulation/ demodulation, pulse modulation, digital

communication Optical Splicing Loss and power measurement Cabling experiments
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(Medenge): Electromagnetics and Applications
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(MEBINaY): 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, Poisson and Laplace
equations. Steady magnetic 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.
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(nwlne):
1. szyunngmsaivasiiiuazwivénluanzaiouaznain

2. ssydnsuAlamnisudwaninihfigndes

v A

3. mdmeuredlandiiedestusdivaniuin e?iqmmza:uLLagazujmstmguimﬂmw
AULVRFNNE
(nMwdengw):
1. Identify the phenomenon of electricity and magnetism in static and dynamic
conditions
2. Define a method for solving an electromagnetic problem
3. Produce a solution to an electromagnetic problem that is appropriate and within

reasonable constraints
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(Med3ngy):  Communication Systems Engineering
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(n1e189nge): Communication process. Review on signals and systems. Amplitude
modulation. Angle modulation. Probability theory and random processes. Noise in
modulation systems. The transition from analog to digital. Baseband digital transmission.

Digital band-pass transmission techniques. Information theory and coding.
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(nE199ngw) : Laboratory for Communication Systems Engineering ||
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("E199ngE) : Experiments on data communication network, optical fiber inspection,

inspection on FTTx system, transmission lines, antenna and electromagnetic waves.
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(NME189ng ) : Wireless Communication
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(ME19ngw) : A comprehensive overview of wireless communication systems, covering
both theoretical foundations and practical applications. Topics include radio wave
propagation, path loss and fading, modulation techniques, channel coding, multi-level
modulation, and multiple access schemes such as FDMA, TDMA, CDMA, and OFDMA. The
course also introduces modern wireless systems including 4G, 5G, and Wi-Fi technologies.
Emphasis is placed on understanding the principles of wireless communication and analyzing

the performance of various wireless systems.
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(nMw1BIng) : Optical Communications
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(MMeB3INgY) : Introduction to optical communication system; Dielectric Waveguide

and propagating conditions; Fiber optic cables, types, parameters, and production; Light



transmission in space and in optical fiber; Light source characteristics: LED, and LASER;
Characteristics of optical media of transmission; Optical communication devices such as
optical switches, optical attenuators, coupler, lens, and detectors; Multiplexing in optical link
system; Noises in optical receivers: shot-noise and thermal noise and etc.; Signal degradations,
attenuation and dispersion in fiber link; Optical repeaters and ampilifiers; Fiber link budget
calculation; Basic concept of FTTX
HAANSNI338U35EAUI18AYT (Learning Outcome)
1. @eunsvuation (problem statement) Auansfisaandnlaludigmuesnisdeasine
LLE
2. ﬁmum%’umaw%a%%miLLf“flsu{jaquﬁamiwlilajmﬁmmﬂaaﬂsuaq‘ﬂzym’[,uizwmiﬁamsﬁm
LLE

3. lauedsunlunmunzaunieladedninnaumaaunadmsutymlussuunisdoansiieuas

sWasngIvr  ENE 429
Fosreivn (mwlne) :  @wona
(MW1BINQY) :Antenna

FIUIURUINA 3(3-0-6)
USLANYa9518391 : 183U IAY
Roulvdwn @) :

O Twiviivedunieu :  ENE325

O Tedwfivedusan . il

O Buq (52): Unzoulamedudii 4
AN93UNYIIEIV

(nwlne) : ﬁmmﬁugmuawqwﬁ msnegUannsdmdudiamnisunsnizatendu unas
ﬂ’izﬁﬂﬂﬂ?ﬁLLUUﬁ;ﬂi@I%ﬁ%i@ﬂﬂ gULmumiLLWﬁ'ﬂ?{uﬁﬁqLLazaum ANINLANZNANILALDIN TNV
AU ourenIsuns nEatendu n1stnatlsduetndu UssAnSam wuudded nns
LLWi’ﬂszmaﬂ?{umﬂqUﬂ'ﬁﬂiﬂifmima HANTENUVBINTIIUA ﬂmamﬁﬁﬂ’liLLW'ﬁﬂﬁM]’]EJﬂgu“Uaﬂ
AU INMALUUTLEY @1991NALIIEIAULUULEL @1801N1ALUUSIBAUABN d@1801NALUUTRTR
angonawuululasansy aeenimadelnddmsunisussendldauludagdu msindnuagdinne
YDIEYDINA
(AN : Basic definitions and theorems. Formulation of the radiation problems.

Isotropic point source. Power and field patterns. Directivity and gain. Radiation impedance.
Wave polarization. Efficiency. Bandwidth. Radiation from current elements. Ground effect.

Radiation properties of antennae. linear wire antenna, linear array antenna, log-periodic



antenna. aperture antenna, microstrip antenna. Modern antenna for current applications.

Antenna characteristics measurement.
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NAAWSNIILIBUFIZAUIIIYT (Learning Outcome):

1. szunalnuarAuatURveIn1SLENTENUAFUIINEEBINA
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2. S2UIEMsHAUm NS sz eATUYRIEIEINANQNADS
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3. MAmauvadlangfiieitesiunsuinduresueIna Fanuzauazegnelioululedun
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sWas183Y  ENE 441
Fosre3an (mwlne) :  msUszanadyaunaa
(nMw1BIngw) : Digital Signal Processing
UIUNUAA 3(3-0-6)
UTznvUaIselvn : 18710 IAU
Roulvdwn (i) :
O Twdndivediunen :  ENE 207
o Twdvdivedudan :  lifl
O Buq Gz laid]
A5 U187
(nwnlne) : fygraunarsruuiuuianinlulawunaiuazlamuaud nsuasd nsdu
Tyayauuadoleg N134UaedNIINTTEY N158AT1LIULAENTUTEUNUATILYEI N1TILATIEY
nsulasesszuuadunuulinusduniuial Mseeniuukazasisdinsosnuuienloosuazlsle
915 MauvasySiefuuulideesuaznsuvamFiosuuuia msuszondldaufiunsusyanana

[ a

duuAIva

A

(MMWB3INQY) : Discrete-time signals and systems in time and frequency domains, z-
transform, sampling of continuous-time signals, sampling rate conversion, decimation and
interpolation, transform analysis of linear time-invariant systems, FIR and IIR filter design and
implementation, discrete Fourier transform and fast Fourier transform, applications using
digital signal processing

HAANSN15I38U358AUI8AYT (Learning Outcome)
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3. whilgmmeniseeniuukaraiisnMsUssianadyaanssylildegiamvangaunigld

Reulvdsdulangnadivema



FIHIYIAMITUTZUUAIUAN FUDING UWAYTZUUABUNIADS

sWasngIvr  ENE 330
Fosre3n (mwlng) :  MsiRIUITTUUENDINARNAY
("e199ngE) :Embedded System Development
UIUNLLAA 3(3-0-6)
USTIANVDI518390 © 53T LaeN
Rouledwn i) :
O vwduditedurdau :  ENE 231, ENE 232
o Twdvdivedudan :  lifl
O Buq (2 : Laidl
AND5 U T8IV
(nelng) : wushsyuvanesnaileitesdy Taud aandnenssy Tawunsluldou uas
auvmeiigemulusenuuy. nszuiunsiawssuvaLaenaladialy Iiun 33nsWauwn vesa
NAdoY qm%aWéLLﬁLﬁ'amiﬁwm. TﬁsmiaaﬂLLUUI@EJT%I@JL@@L’ﬁlug'}uLﬁamiﬂammmmamm. n1g
ilumaluadismenisidgeninissaniuensans. tednnnvemsneinsuazinsneenluniseoniuuy
spuUilen. ssuvdeansluszuuilei. ssuunmafiuifedeyauuuilein. maianszuvateanailed
dmsutlymildonun
("e199ngE) : Introduction to embedded systems: architectures, application domains,
and design challenges. Generic embedded system development process: methodology,
evaluation board, software tools. Model-based desien methodology for embedding
intelligence. Resource limitation and design tradeoff. Implementation of models using
software/hardware co-design. Communication system in embedded system. Embedded data
acquisition system. Development of embedded system for selected problems.
HAAWSN15138USTEAUTI8TY (Learning Outcome) :
1. AessilarUszidunannis unum wazdneninlunislideussuvanesnailsdalulamunig
Tusng q ndeusszydosfauazanudimnelunsimunssuuiionsldoumnaiuy
2. Uszgndldnszuiunisesnuuuseziann agldwannseenwuulasldluwadugiu (model-
based desien) vt eWAILILAZAS 195 UVALBINAR AIRILUUENT AT /BN S WIS T 21
(hardware/software co-verification) Uwindiiiisaiuvesnonfinmasuas FPGA
3. ONLUULAEIAIUNTZUUMUIANGNITIYIU é’?«wfmaﬁauﬁaﬁmum, AN59BABUY, NITESIY

WALAISNIUADUSLUUANDINAHFIPUIANENANUALADS



IWETI8IY  ENE 331

domwivr  (nwlve) . UfURnsssuvaneanailiin
(MMe18INQY) :Embedded System Laboratory

FTUIUAULAA 1(0-3-2)

UsZNNUD93183%1 : IV AN

=

Feulvdvn @) :
O swIviieduneu :  ENE 231, ENE 232
0 TeAniiteRuTam :  id
O Buq (2 : Laidl
AN93U"YI18IVN:
(nulne) : MsUfTReAnwINTIL viFeilomuasussuvatesnailinidenunain
91 ENE 330 I dlunndumeusesnmstannssuvanesnatisidmiulymiidenun
(MMeBINgY) : Laboratories for study or verification of embedded systems selected
from ENE 330 including all tasks in embedded system development process for the selected
problems.
HAANSNT3138U358AUI18AYT (Learning Outcome) :
a1u150UsEENAAIIN3 1TV ENE 330 Tun1seeniuy 91883 nnaes kazdnviseauna

98190 NABINUITLTTTUUALIMNUALIAN

sWaY1 ENE 341
Fovwdnn  (nwlne): JEUUAIUANLT Y
(MwBINaY):  Linear Control Systems

FUIURUWAR: 3(3-0-6)
UeLANUD9318390: 3 1UIAU
Foulvvassedv (§d):

o swinidivsduneu: ENE 101

O swdmiivedudan: il

o Buq (52y): 1aid]
AN95UN8187%:

(mMelng): szUUANIANITUAULLLNAITALAYI9RITA LULAIABININATLAANAATUD

FLUUNNILAMN & NN9ATIEH Ne1eFRerf T wuuataesssuunie Wi nnana
ufanlaazunsy nsw nMeRansnnssuuAduEady nsneUduesSuF LI STULAUFUVY @aq

' P a - A PR pRpm Ay a
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Tarfa Fannaiugessin Anniiatosnin Fannsmreuduespansiinnsinseiastediun thans
uazlupia 1o SlAaTM nMseenUULSTULAMLANT o7, FATLANLLLAR UWLLAN WAZLLL
an-Lan
(nM¥199ngE): Basic Elements of Control System — Open loop and Closed loop

systems — Mathematic physical modeling : Transfer function, Modeling of Electric systems,
Translational and rotational mechanical systems — Block diagram Techniques — Signal flow
graph - Time response analysis — First Order Systems — Impulse and Step Response analysis
of second order systems and higher order systems — Steady state errors — P, PI, PD and PID
Compensation, Routh-Hurwitz Criterion, Root Locus Technique, Construction of Root Locus,
Stability, Frequency stability criterion — Bode Plot, Polar Plot, Nyquist Plot, Nichol’s Chart —

PID Design Compensators - Lead, Lag, and Lead Lag Design Compensators.

v ¢ = v v a .

HAANSNT5I38U352AUTI8AYT (Learning Outcome):
1. anwnsaseydymuaraudoinIsvedsyuuAIUANEUIINA N TINITUA
2. aamuuiaes wsskwImamsuidanlagling uiuasnann1svesssuuniuny

3. unlgmszuumualagiuunisunfaenaqesiudednnaifimug
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sRATIWIV1  ENE 370
Foswdwn  (wilne):  duuw
(AeBINAY) : Seminar

TUIUNULAA 1(0-2-3)
UTznvassedvn : F183v109AU
Roulvdvn () :

o wdudiveduneu: il

o sedwiideduson :  Lifl

O Buq (2 : Laidl
AN95UN8187%:

VY (% 6

(nwlne) : wuzthlizanninddunslaaiuaznisAuases laun wanssuwazansing &

Y
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AuTIINoyaroulauuazdvdns Usenufediun1saenNadl WaggIuTeyaaInAINs. LUEL)

NFLUIUNMTAUN MINUNMIUBIAANUFINEFRUN N1sasiegiuanuivesiaes nsdlaueiiloma

} %4

AUAMUWATLA LAZITNITININBNAINEY HNULEAUBNAITUIINFINAUNALZDNUN

Y

4

("Me199ngE) : Introduction to intellectual properties and their protections:
innovations and patents, publications including on-line contents and copyrights, plagiarism
issues, and knowledge databases. Guidelines to data searching and reviewing processes,
knowledge base building, presentation of technical-intensive contents, and discussion of

research result.

o ¢ = 14 [ a .
NAANWIN3LIBUTIZAUIIEIYT (Learning Outcome) :
a11308UAY ATz wazdiawedeya nurasdsiiniuazeeulauilneitesiulssinud
LHaN0819TUSEANT AN KIUNITAUNLITITINIG N3DUTMIUITINTURE19TASU5ITULALTRANINI
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SWEI183Y ENE 371

Fovre3an (nwlne) :  Annugeaimngsy
(Me189NQY) :Industrial Training

JIUURULAA : 1(0-6-3)

UTennuaesedvn ¢ 183v109AU

=

Reulvdvn (Fd) :
o TwAniveRuneu : i
o edviideduson:  Lid
O Buq (2 : Laidl
ANB3 UMYV
(nwlne) : Yszaunisainsialunirgeamnssulugiugdinnu megldnisiuiugua
yosypaNsvoshsuiilURinay

(A1¥189nQ¥) : Internship experience in an industrial setting, working closely under

the direct supervision of assigned personnel from an industry.

v ¢ =1 14 [ 4 a .
NAAWSNIILIBUFIZAUIIIYT (Learning Outcome):
gaunednuarULardTlassussEnindney wiennsihludesenldlunsvininu wans

v o

ANUFURAYRUABNTINT USNTIANTTIURENHIUTEANEA M LasU URNUMIEAMETTN 238TTTUIAY
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UYWUFNITUSTA

SYWESIwIYY  ENE 372
Fose3 (Muwlne) :  TawauslasauLAlalnu
(n1e199ngE) : Capstone Project Proposal

FUIURUWAR 1(0-2-3)
UTeLAnNUn93eau : 3 1UIAU
RFouladwn @d) :

o swivfiveduneu: Ll

O swivfivedusan : Ll

O Buq (52Y) : 1aid]
AN95UN85187%1

(Mulng) : N1500NLUUNAANGAIUIAINTINHNIULATINU Capstone: NITHAIUNITBLAUD

lasanuinaenndasiunanniseaniuuaulmnssuiAdadaiidula e aninwindausing q waz

2395550 UNSLEUBNATNSAUIFINTTU



(Me1BINQY) : Major engineering design through a capstone design project.
Development of project proposals that apply engineering design principles while considering
the needs of stakeholders, environmental impact, and ethical standards in engineering

outcomes.

v ¢ = 14 [ % a .
HAAWSN13138U352AUT183U (Learning Outcome):
aunsndniuaziauetalauelasimsiunaila lagszuauAens Tednn aginne
msvausveginluszuy ysannsUseiuiudauinaen d3au waziasugne uasussynannusiv

Wountammaimnssueenedivsydnsnim nieununsvirnududia

sWasngdvr  ENE 373
Foswdy  (nwilne) :  avAafiny
(n1e199nge) : Cooperative Study
IUIUNULAA 4(0-24-12)
USeNNUa931839n : 518739109AY
Rouledw @) :
o eiwfiveduneu : il
o Teiwiivedusan il
O Buq (5z): JEtY
AN95UYTIEVN;:
(nwlne) : m3Seuilusenitmaihaulumegeamvnssy luguedinin aeldlasinis
Auiafne
(n1E199NgE) : Learning experiences while working as an intern under the cooperative

study program.

HAAWSN15I38USIEAUT183Y1 (Learning Outcome):
1. Ussgndmnuiiilasuaandngasinlflumsufonuilisuneunneldesdiussansam
2. vimsdansnuilduneunaneldogeiivszdnsam ndeustsufoRaudaen ussay
Wo533u Ingldazidndvivesyanauazmisnuilisides

3. wanpenivanuasnsatunsinuluiiy wavansavieuiieussamnevesiiula



WETIWIVY  ENE 471

Fovre3an (Melne) :  lasenuiavalau
(nMeBIng) : Capstone Project

JIUURULAA : 3(0-6-9)

UTennuaesedvn ¢ 18739109AU

=

Rouledwn @) :
O Twiwiivedunou :  ENE 372
O Twiwfivedusan il
O Buq (2 : Laidl
AN95UNYI18UN
(nwlne) : n15vilAsaau Capstone mudarvuauazuauuingiludeiauelasany
(397 ENE 372) 1agaunszuiun1seontuunieiAInNgs maiﬁmaﬁwﬁuaLLasuaqmmiéﬁU?ﬂm
Taseau aulAssnudisa
(nMw1BIngY) : The delivery of an engineering solution through a capstone project after
the project proposal (ENE 372) following the engineering design principles under the
supervision of a project advisor.
HAANSNT5I38U35EAUTI8AYT (Learning Outcome)
1. UsggndldmnuiildGounlunsilaseny warannsadumdeyanuslnildlaglsidesd
15990 wansianseumdeslunsiauaueddiiansane
2. spnnuukazaniunsiassuimnssuegradusyuu lnefvuaaudosnis 48311n
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Fg3¥EN
HedusTuuBannsatind
TWH8AY1 ENE 313
Hase39n (nwlne) :  N1IPONLUUNATTIN
("E199nge) : Integrated Circuit Design

uunIENA : 3(3-0-6)
Usennvaeei : v NEeN
Reuludvn @) :

o swiviideduiou: Lid

o swiviitedusan :  Lid

O Buq (zy): laid]
AB3UNYII8YN:

(mwlne) : edniidumsuuzhmallad CMOS uanedesilefiuguilliluniseenuuy
199553 (I0) IngAauAguN)NITeoNLULEEL16 1AT9a319U030UNT0l KA INARYINUALLAELDTA
vosgUnsniBidnnseindiiuguuaraunsaimalefinlumalulad CMOS Wy dsumu fufudseq
lalen way MOSFETs uenanidafnudnuasmslnih domuazauimeluniseoniuuisas
93 MsoonuuvIsLaziadiedivedugandviaiidenass uasifanssulasanuiiiennseenuuuiad

19ve9astagldinTasiioNneivasiugnainssy

(MWBINaY) : This course provides an introduction to CMOS technology and the
fundamental tools used in integrated circuit (IC) design. Topics include layout design rules,
device structures, and cross-sectional and layout views of basic electronic and parasitic
components in CMOS technology, such as resistors, capacitors, diodes, and MOSFETs. The
course also explores electrical characteristics, common challenges, and design considerations
in IC circuit implementation. Students will study circuits and layouts of selected digital
modules and complete a class project focused on circuit layout design using industry-relevant

tools.

HAAWSN15I38USTEAUTI8TV (Learning Outcome) :
1. finsguarUsadiu musangauvessasiioonuuunelddediaduiiug ndsnu uay
anuisL tieliaenndeafuannudeanisveanslinuais
2. 99NKUY Wl IR NITTINSER R ulneldngnIseenLUY CMOS wagtensuas
90N IC
3. veuswdudunguegaiuszansam Tulasin1700niuuia9sTiy wieusefia1Tm
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shasIwIVYT  ENE 411
Fosreivn (mwlne) :  AseenuuUNAnS e BdANTETng
(AN w) : Electronic Product Design
TUIUNULAA 3(3-0-6)
USTLNNYDITI87YN ¢ ¥ den
Roulvdvn () :
o wdudiveduneu: il
o sedwiideduson :  Lifl

O Buq (2 : Laidl

AB3UNYII8YN:

(menlne) : nsEUIUMTEIMIUNITERNLUULATNSHAANAR T MY BIaNNTTnd u1RIgIU
nanSusilniuagdidnnselind mallansandyaiasuniuadanig o @yarusuniuainaiely
nsunsnasavawimantniilvinadn nmsanedszgluihadin ssuunsnud nstesiunindudsa
mstesfudyrusuniu) nseenuuuatgasisiiionutiuldnsuimanliih nseenuuy

U399 waznsedeuaudfulanisudmdnluihvewdndus

(ne199nge) : Electronic product design and production process; Electrical and
electronic product standards; Noise reduction techniques (intrinsic noises, electromagnetic
interference, electrostatic discharged, grounding, contact protections, shielding techniques);
printed circuit board design techniques for electromagnetic compatibility; packaging design;

electromagnetic compatibility testing

HAANSNT5I38U35EAUI8AYT (Learning Outcome)
1. efueusingmisalvasnisunsnasanisaiinantiia wazndnnisvesnisididulanig
wldnlihfiAedesdmsunsosnuuuaznsHan naRSueBIEnVeling
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TV ENE 412
Yoswdyn  (mwilne) . Bdnwselindanainnssy

(nNM®199ngw) : Industrial Electronics



LN : 3(3-0-6)
UssANYa9neIn v naen
Reulvdvn (Fd) :

o TeAniIveRuneu : i

o edviideduson:  Lid

O Buq (2 : 1aidl
AB5U T8IV

(nwlne) : nsldnwsasBidnvseiindvaneUszunvlumsgaaunssy nsiauioulae

gUnsaididnnselind  mwienueulasniamieniy wagnsianuieulasisnisldauiu
gunsal  uvsudAaeseng 4 unsudAgeshuas wisudiiwesivesludianssn usuddigosnig
na w87 gunsalansiefithinds msi3esnseuamaliion nmsSeanszudluanuia 299sveUies s
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AVNARNUNTLLAFAU N15DBNLUURAINANL

(nMMwB9ng) : Industrial application of various electronic circuits, electronic heating,
induction heating and dielectric heating, transducers: photosensitive, thermoelectric,
mechanical etc. Power semiconductor: single-phase rectifiers, three phase rectifiers, chopper
drives, DC motor and AC motor speed control. Three-phase induction motor speed control

by AC inverter. Inverter design.

o ¢ = 14 [ a .
NAANWINIILIBUFITAUIIYIUN (Learning Outcome) :
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WV ENE 413
o a a a 6§ 0 w v
YU (Mmelne):  Bidnnselindmdsasnsuseyndly
(Medengu):  Power Electronics and Applications
UIURUIAN: 3(3-0-6)
USRI evn: AN
~ a Y =
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O seIvMUsAUIIU: il
O Buq (52Y) : Laidl
ANBSUYIIIV:
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(Medangu): Semiconductor devices for power electronics circuits; Pulse width modulation
(PWM) and gate driving circuits; low-frequency rectifier and converter, pulse width modulation
technique, high-frequency switching DC/DC converter and control circuits, active power factor
correction circuit, power electronics applications.
o 4 = 4 (% a o
NAAWINILIBUITEAUIIEIW (Learning Outcome):
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WETIWIVY  ENE 414
Fovwdwn  (wilne):  Fenssudes
(MMe9InaY): Audio Engineering
JUURULAA: 3(3-0-6)
USZLANVDIS187Y7: PRl
Roulavassedvn (§9):
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O ednfidesusan: W
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(MMW1BInaH): Audio systems both from the view of device and circuit technology
and the view of user requirements; low-noise preamplifiers, small-signal amplifiers, high-
level power amplifiers. Loudspeaker; theory, simulation, measurement techniques. Digital

processing for Audio.

o ¢ = 14 [ a .
NAANWINIILIBUFIZAUIIYIUN (Learning Outcome):
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Fo5199v7  (nwlne):  szuudidnnsedindnisiu

(nMedINgY):  Avionics Systems

AUIUNU28NA: 3(3-0-6)
UTLNNVD9I5I83: 83V AN
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o Tedviiteduniou: ENE 327
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(713N 1): Development of avionics, aircraft instruments. Principles of flight control,
navigation systems, communication systems, aircraft cockpit, principles of radar. Air traffic

control. The usage of avionics systems in both military and civil aircraft.
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(nMw1d3IngY): Radio Frequency Circuit Design
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(ne189ng®): RF amplifier parameters, RF oscillator, RF small signal amplifier and RF power
amplifier, class C, broadband RF amplifier, matching networks and power amplifier coupling
circuits. Design of RF power amplifier in HF, VHF and UHF bands. RF Power devices: BJT.

FET, LD-MOS Power amplifier linearization techniques.
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(NMe199ngw) : Software-defined infrastructure

UIUNUYAA 3(3-0-6)

UsTNNVB95187391 : 1879 LEeN

Foulvdv §d)

O swAYMUIRUNeY : LUl

pd)}

o TedmiiteRusan:
O Buq (2 laid]
AN93UNYIIIV
(nwlne) : IngdoamsTaimuadereniueg numuAsdumadeulusunsunesfinmes
Tyanasazsruu anudiasdulussuudeansuarnisdearsuuuiia NsINSaLTAsUaYA N3
WnsWadesdyga TetendLdy NMTUTTAIUIATAZAIINE nsUTENUYRId R TAseeuds
$raesdulsznauvatsEuUAeansievenduag
(Me1dIngy) : Introduction to software-defined radio. Review on computer
programming, signals and systems, probabilities in communication, and digital-communication
fundamentals. Coding of discrete source. Channel coding. Orthogonal frequency division
multiplexing (OFDM). Synchronization of time and frequency. Channel estimation. A project

that uses software to simulate selected components of a communication system.
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(NM®189ngw) : Introduction to information Theory
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(nMwdngy) : Entropy: definition of entropy, conditional entropy, axiomatic

characterization. Divergence: definition of divergence, chain rule, data-processing inequality.
Mutual information: definition of mutual information, conditional independence, probability
of error. Variational characterizations and continuity of information measures: geometric
interpretation of mutual information, Gibbs variational principle, continuity of divergence.
Extremization of mutual information: convexity of information measures, capacity as
information radius, iterative algorithm.
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(AMw1B9ngY) : Signal and spectra. Formatting and baseband modulation. Baseband
demodulation. Passband modulation and demodulation. Communications link analysis.
Channel coding. Modulation and coding trade-offs. Synchronization. Multiplexing and multiple
access. Spread-spectrum techniques. Source coding. Fading channels. Orthogonal OFDM.
MIMO.
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(mmé’eﬂqw) : Introduction to radar: radar block diagram, radar frequencies,

applications of radar. The radar equation: receiver noise and signal-to-noise ratio, probabilities
of detection and false alarm, radar cross section of targets. Moving target indicator (MTI) radar
and pulse Doppler radar: Doppler filter banks, digital MTI processing, moving target detector.
Tracking radar: monopulse tracking, limitations to tracking accuracy, low-angle tracking.
HBANSNT338U35EAUI18AYT (Learning Outcome):

1. szydeidesiwin Jymideudly vseingussasdvadlandJgyvnientesiundnms s

3
[ '

aiilowu Feuanstsnnuntalulangflasuusunung
2. W@enlutpadi inunzannazdsnsun Ueynin duszd@nsaan Tagldwdannisnienu

AAINISUAEARNS INYIFAEARNS UIDAMNANEATTLNAUZEL

'
v a

3. mAmeuredland Ugynn wadns visnalaay Tavuizaukazegnngladteuludedun

auwnaung  dwsulandgymnneitesiunannisisnsiieswu



WETIWIVY  ENE 427

Fovre3an (menlng) . nsAeasaiion
(nE199ngw) : Satellite Communication
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(MeBINgY) : Overview of satellite systems. Orbits and launching methods. The
geostationary orbit. Radio wave propagation. Polarization. Antennas. The space segment. The
earth segment. Analog signals. Digital signals. Error control coding. The space link. Satellite
mobile and specialized services.
HAANSNT3138U358AUI18YT (Learning Outcome)
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(nMe199ng): Microwave Engineering and Transmission Lines
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(MMw1dIngy): Review of Maxwell’s equations and boundary condition for
electromagnetic fields. Guided electromagnetic wave: wave equations, solutions, wave guides
and their components. Transmission line theory: terminated lossless transmission line, quarter-
wave transformer, generator and load mismatches, lossy transmission line, transients on
transmission lines. Microwave network analysis: impedance and equivalent voltage and
currents, the impedance, scattering, and transmission matrices. Impedance matching and
tuning. Power dividers and couplers. Microwave filters.
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(ne199ngE) : Software life cycle. Software development process and tools. Design
tools and techniques, software testing and maintenance. Software development for selected
problems.
HAANSNI538U358AUT18YT (Learning Outcome)
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(nME1d9nge) Microprocessor-memory interfacing, memory timing, memory address

mapping, memory decoding, Microprocessor I/O interface, multiple I/O Interrupt, standard 1/0
interfacing, peripheral interfacing, digital interfacing design, analog interfacing design, industrial
interfacing techniques. Multi-microprocessor systems and buses. Microprocessor software
development tools: assembler, interpreter, functions and uses. Microprocessor design
techniques and applications.
HAANSNT3138U358AUI18AYT (Learning Outcome) :
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(MwdIngy) : A small digital computer design. Basic microprocessor organization.
Control unit design. Instruction sequencing. Design of a simple microprogrammed control unit.
Memory devices. I/O devices. ALU design.
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(MMWBINY) : Theoretical aspects of digital systems from a mathematical perspective.

The theories of switching. Automata and formal languages are developed as the basis for the
discussion of the theories of computability and computational complexity. Analysis of the
most common functions that occur in digital systems including computer arithmetic and
linear machines. Models of physical structures are related to the fundamental theorems in
the theory of complexity to establish and analyze the bases for cost/performance tradeoffs.

Intractable and NP-complete problems are addressed in the context of digital system

development and optimization.
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(Me93naY) : Introduction to technologies for digital system realizations. Power
and energy consumption in digital systems implemented on CMOS technologies. Low-
power digital circuit design strategies. Low-power digital system design strategies.
Applications of low-power design strategies in selected problems
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(nMed3Ingw) :Digital System Design on Programmable Devices
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(MMe1dInaY) : Programmable digital devices and their application domains. Design
methodologies and tools for digital system design targeting programmable devices. Trade-
off in digital system design. Design strategies for efficient usages of hardware resources in
programmable devices. Applications of the strategies in selected problems.
HAAWSNT3138U352AUTI8TYT (Learning Outcome) :
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(Mwdengy):  Artificial Intelligence and Machine Learning
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(A998 9nq%): The fundamentals of Artificial Intelligence (Al) and Machine
Learning (ML), focusing on core concepts, algorithms, and real-world applications in an
intuitive and accessible way. Essential models such as linear regression, logistic regression,
support vector machines (SVM), decision trees, and K-means clustering, as well as key ideas
in neural networks, supervised and unsupervised learning, model evaluation, and
optimization techniques. The course also addresses ethical considerations and the societal
impact of Al, preparing students to apply Al technologies responsibly in various fields

including business, healthcare, and engineering.
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(nMw1dsngy):  Digital Image Processing and Applications
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(nMw1d9nae): Digital image fundamentals, histogram and thresholding, rotation and
scaling, image enhancement, mathematical morphology, spatial image filtering, frequency

image filtering, edge detection, image restoration, image segmentation, image classification,

applications with other fields.
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(MM199ngE): Process Control and Instrumentation
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(Electrical Signal Measurements and Instrumentation)
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(nMe1d9ng): Concept and definition of process measurement and control,
temperature  measurement, pressure measurement, flow measurement, level
measurement, analytical measurement, electromagnetic radiation measurement, standard
symbols for process instrumentation drafting, process control action, electronic and

pneumatic controller, actuator, maintenance procedure.
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(AMeBINQY): . Discrete-time signals and systems in time and frequency domains, z-
transform, sampling of continuous-time signals, sampling rate conversion, decimation and
interpolation, transform analysis of linear time-invariant systems, FIR and IR filter design
and implementation, discrete Fourier transform and fast Fourier transform, applications

using digital signal processing
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("M¥1d9nqw): Robot Engineering
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(nﬂwﬂﬁanqw): Robotics  manipulation: direct kinematics, inverse kinematics,
workspace analysis and trajectory planning, manipulator dynamics. Robot Control, tasks

planning.
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(M990 ©): Modeling and analysis of control systems in terms of state-space models.
Review of linear algebra and fundamental of state-space analysis. Study of the structural
properties of control systems: stability, controllability, and observability. Feedback system

design from basic properties of feedback: State-feedback controller and output-feedback

controller. Basic concepts of fuzzy system and modelling.

HAAWSN15138UT5EAUTI8IYT (Learning Outcome):
1. Produce a problem statement that shows understanding of the given problem in
linear control systems.
2. Apply control theory and control system principles to obtain a solution.
3. Produce a solution to a control system problem, whereas the solution satisfies the

given constraints.
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(AMMe1BIN) : Introduction to Digital Control Systems
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(nMMw1BInge) : Introduction to digital control systems. Z-transforms and stability
definitions. System with delays. Signal analysis in S-plane and Z-plane. Sample and hold.
aliasing, block diagram of sampled-data systems. Discrete equivalents. Design using emulation,
root locus and frequency response methods. State-space design. Discrete controller and
estimator (controllability and observability). Reduced-order estimator.
HAANSNI338U358AUT18AYT (Learning Outcome)
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(ne18INY) : Sensor Technology
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(n1e199nge) : Optical Engineering
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(mis}'lé'\‘mi]‘le}) : Fundamental of light waves, Geometrical and physical optics, Lens,
Passive optical components, Propagation, Refraction and diffraction of light, Polarization,
Optical modulators, Interferometers and sensor applications
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("Mw199ngE) : This course provides a comprehensive theoretical foundation in
photonic devices, focusing on their underlying principles and operational mechanisms. Topics
include light-matter interaction, wave optics, semiconductor optoelectronics, optical
waveguides, laser physics, photodetectors, light-emitting diodes (LEDs), and solar cells. The
course also explores theoretical aspects of electro-optic modulation, silicon photonics,
guantum photonics, and nonlinear optics. Emphasis is placed on mathematical modeling and
analytical approaches to understand device behavior, preparing students for advanced studies
and research in photonics.
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("1e199ngE) : Introduction to Quantum Computing
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(MW189NgY) : Introduction to the quantum mechanics, quantum gates, quantum

circuits and quantum hardware of potential quantum computers; algorithms, potential uses,

complexity classes, and evaluation of coherence of these devices.
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(AMWBINqY) : Introduction to Internet of Things
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(Mw13Ingy) : The development of the Internet of Things (IoT). loT system
architecture. Sensors and actuators. Connectivity. Wireless technologies and communication
protocols for loT: Zigbee, Z-Wave, Bluetooth Low Energy (BLE), Radio Frequency Identification
(RFID). Fundamental technologies for cybersecurity in loT systems. Database management.
Cloud technologies and application protocols. Techniques used to visualize data and connect

with user applications. Fundamentals of machine learning and various methods for data

analysis. Key considerations and constraints in loT system design. Applications of loT projects



in core areas; healthcare, agriculture, smart cities, industry, etc. Business value and impact of
loT solutions.
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(MME199ngE): Computer and Network Security
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(NMW1B9naY): Threats, attacks, and vulnerabilities: social engineering techniques, type
of attack indicators, network attack indictors. Security architecture and design: enterprise

security architecture, virtualization and cloud security, cybersecurity resilience.
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(MeBINaY) : Multimedia Systems
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("e199ngE) : The fundamental principles and architecture of multimedia systems,
including multimedia data representation (text, audio, images, and video), data compression
techniques, multimedia coding standards such as JPEG, MPEG, and H.264, multimedia storage
and retrieval, streaming and transmission over networks, and the design of interactive and
real-time multimedia systems. Theoretical understanding and hands-on experience in
designing efficient systems for handling multimedia content.
HBANSNT3138U358AUI18AYT (Learning Outcome) :
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(Me183InqY) : Introduction to Medical Imaging
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(MME18INQ) : Introduction to the general concepts of medical imaging systems: the
physics and engineering principles, system structure, source generation, energy tissue
interaction, image formation and clinical examples. Medical imaging modality systems: x-ray
computed tomography (X-ray CT), magnetic resonance imaging (MRI), and ultrasonography.
HAANSNI338U358AUT18YT (Learning Outcome) :
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(MeDINg) :Principles of Magnetic Resonance Imaging
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(MMEBINQY) : Fundamentals of magnetic resonance imaging systems; physical and
mathematical introduction to image acquisition and reconstruction using magnetic resonance;
signal-to-noise ratio, resolution, and contrast mechanisms; overview of imaging system
hardware, including magnets, imaging gradients and radio-frequency systems.
HAANSNI338U358AUT18YT (Learning Outcome) :
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(MMe83InaY) : Introduction to project and project management; project organization;
project preparation; project planning; and project execution. Tools and techniques for project
management
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(n199ngE):  Modern Technology and Innovation Management in Digital Era
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(NMEBINaM): A study on perspectives related to competition, organizations, technology
and innovation—particularly digital technology or other emerging innovations. The content
also covers management approaches and the adaptation of modern-era organizations, the
impact of emerging technologies on businesses, and global paradigm shifts. Additionally, it

addresses rules, regulations, and disruptions caused by digital technology and innovation.
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(ME1839naY) : Technology Strategy
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(My1dengw) : Context: Architecture and Strategy. Creating the strategy; analysis; world
context; industry context; corporate context; and department context. Communicating strategy;

approach patterns; templates; decks; and bringing it all together. Selected readings on technology

strategy.
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(AMe89n) : Digital Leadership for Business Sustainability
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(nwB3IngY) : Explorations the intersection of digital transformation and sustainable

business practices, equipping students with the knowledge and skills to lead organizations
toward long-term sustainability in the digital age. Topics include digital innovation for
sustainability, data-driven decision-making, ethical Al and ESG (Environmental, Social, and
Governance) integration, and strategies for aligning digital growth with sustainable
development goals (SDGs). Through case studies, industry examples, and hands-on projects,
students will learn how to leverage digital tools to drive eco-efficient operations, responsible
supply chains, and stakeholder engagement while maintaining competitive advantage
HAANSNT3138U358AUI18AYT (Learning Outcome) :
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(n1e199ngE) : Special Topic
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("MMw1BInge) : Contemporary topics at the advanced undergraduate elective level.
Faculty presents advanced elective topics not included in the established curriculum. Current
topics in Telecommunication and Electronic Engineering, the topics to be offered depending
on staff availability and students’ interest
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(neB3INY) : Electrotechnology | (Electronics)
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(Mw199nge) : Conduction in metals and semiconductor. Semiconductor device
characteristics. Transistor circuits. Operational amplifier operation and applications. Digital
circuits. Basic logic gates. Boolean algebra. Combination and sequential circuits.
HAANSNI538U358AUT18YT (Learning Outcome)
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