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2 (1-3-3)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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1.468
LE468
W.469
LE469
M.473
LE4T3
W.474
LE474
MN.477
LE4ATT
W.478
LE478
N.479
LE4T9
W.484
LE484
.485
LEA485
W.487
LE48T
.488
LE488
IN.361
CN361
IN.466
CN466

nstasiuszuuluinmas

Power System Protection
mMstuindeusiaddli

Electric Drives

Fenssuluiuseas

High Voltage Engineering
nsUszendreuwmoslunsiessissuulnihings
Computer Methods for Power Systems
wannsAaN Nl

Fundamentals of Power Quality
wuudasmatnveadesdnanaliiiuazszuulninb &
Dynamic Modeling of Electrical Machines and Power System
syuulassnglnidansey

Smart Grid

VugUALARDT

Mobile Robotics
nsuszynaldnuneuiunesiussuuniuay
Computer Applications in Control Engineering
Uyayusshivg

Artificial Intelligence

seuudnludAnisananngsy

Industrial Automation Systems
mseenuuuszuululasiuswases

Microprocessor Systems Design
Suwesiinvetasinds

Internet of Things

3) AYndonds

v =

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

Nu2enn

tnAnwianunsadendnwivlants Iaadusiedvndsiadivndaus seeu 200 Fuly M

anuluuInedesssumans Wudvdenasludesnia 6 wiieda
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4.3.2.3 WAAWAUNITANEI

Un1s@ne 1

aadeud 1 nu8in
AFL101  A19AA 97U LASBURENNIIN T 3
#9.105 ﬁﬂmms?‘%amimﬂmmé’qﬂqw 3
Wi23  ailiiugy 3
A.111 Lmaqé’aﬁugm 3
w133 Wandgawmsuieng 1 3
w173 UjiRnisiadifugiu 1
m.183  U{URNsHANddmUIeng 1 1
M.100  nF1NIAINT T 3
271,100  A3YTITUAIMTUIAINT 0
20,101 wialulafansaumeaasiolnidostu 1
574 21
aaeud 2 YVehl
15102 FInfuguvienn/ 15.106 AvIARaIETIALAYASARANS 3
w101 ms@euldsunsureninmedidosiu 3
15.108  AITWAIUILAZIANITAULDS 3
15.100  wallasnunisasiowntaym 3
Al112  sRdednTeikaskAanaaUssend 3
w134 @nddwmsuiaang 2 3
w184  URURNsHANddwmSUIFINg 2 1
19121 TaERIAINgsy 3
574 22
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Un1sAnuen 2

AMASeudi 1 el
15.124  FAUAULATEENI 3
A214  AuNISseYIUS 3
M.200  Adamaasianssulni 3
W.201  nsEndumdrnssulaii 2
W.240  MTIATIERINRs N 3
w242 N1T9RNLUUNATAAVA 3
M291  narmansimnssuitugu 3
37U 20

aadeud 2 nuefn
.202 Uﬁﬁ’ﬁmiﬁugmmﬁmﬂﬁ;ﬂﬁ\lﬁw 2
w210 dygakarszuy 3
w211 nguferuiiezduaznszuiunisdy 3
W.220  vgefaunwtdmantnii 3
M.230  wmadadsaunadmnssulai 3
W201  gunIniuagasBLdnnsaiindiugu 3
WM.260  wp3esdnsnabilii 1 3
32U 20
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Un1sanu 3 wausdv lWAINIaS

AAGeud 1 mhein
us.101  lan 01d@eu uarlng/ 15.109 winnssuiunszuiuAngUsenaunis 3
.30 wasBlannseiing 3
W.360  szuumaslnii 3
363 eTesdnanaluii 2 3
W.371  UHTRNsIaAmnssulninnigs 2
380 invesdieauaznsamaluii 3
w381 szuUMmUAY 3
w382 UjTRnsieTesdleTnnazszuunsin 1
594 21
AAFeuil 2 mgin
201106 ANUSIBUNININGINTETIUMALALNEIY/ 203,107 waluladsaaTusiile 3
Fimgelval/ 15.103 Findueudsdu/ 15,107 Vinweddatunisuitiym
w320 nqufnisdeans 3
330 MFIATIENTIEDA 3
W.365  MIessiszuulniigs 3
.372 ‘Ug‘jﬂ’ams%uqqmﬁmﬂiiﬂi/\lﬂ'ﬁ’]é’q 2
w473 Amnssuliiiuseg 3
XXoox Y NADNET 3
594 20
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Un1s@ne 3 wausdvrlwdndeans

aaGeuil 1 Vel
.311 Uﬁﬁ’amsﬁugmmﬁﬁ’msiﬂv\hﬂw%"ams 2
W320  nqufnisdeans 3
W.324  msdeansteyauaziaietiedoya 3
W.330  MTIATIBATEDTA 3
.333  Jeanssululasion 3
.340  29asBiannselind 3
w361 mseenuwuuszuululasluswawes 3

594 20
AABeudl 2 mhgin
201,106 ANUEITUMMINGINTTITUTRUALNEINL/ 2031107 inelulaBdanioziile 3

Fimgelval/ 15.103 Findueudsdu/ 1s.107 inweAiatunsuidam
.312 ‘Ug‘jﬂ’amsﬁﬁuuqqmﬁmﬂiiﬂw%ﬁam5 2
w314 nsUTEInaNadyyIMAIYa 3
W323  Msdeansiavia 3
380  i3esileiauaznisiamaluiin 3
M.381  TEUUAIVAN 3
w382 UjtRnsiaTesileTouazszuunsin 1
W.a35  msdeaslimetugeyanaze nmsdeasiaietnenuuununiiy 3
.46 Bumesiinvosasands
594 21
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v = = a
n1AnATIU Un1sAnwIn 3

W.300

Nnaumadenssulain

PUIYNR
1

EIPEY

1
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Unsanu I 4 wausdv lwWANIas

AMASeudi 1 el
M.364  AspRnwUUTEUULNT 3
W.401  Tassnumaiainssulii 1 1
w465 Bannsedndrings 3
W.467  wrastandsnuiaznisiniu 3
M.468  nstesiussuulniimas 3
37U 13
AASeudi 2 el
W.402  Tassnumaimnssului 2 2
M.403 A AWIrnssulain 9Sus350 wardedeAu 2
W.474  msUssgndmeuiunaslunisinszissuulnimas 3
XXxxx I uaentes 3
37U 10
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Un1s@ned 4 wausdvlwdndeans

AALBEUN 1

nehin
us.101  lan o1d@eu uarlng/ 15.109 winnssuiunszuuAngUsenaunis 3
W.401  Tassnumaiainssulii 1 1
WM.A26  MsHDENIVINIUES 3
W.43s  msdeansifane 3
XXxxx  AUUADNLES 3
52U 13

AASeudi 2 el
W.402  Tassnumaimnssului 2 2
W.403  AAWIFnssulain 9Sus350 wavdedeAu 2
W.428  IAINTIUA18DINA 3
XX AUADNLES 3
32U 10
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4.3.2.4 AN@3UNYTIYIN

1) Fvdnynaly

1.1) nananuvinviulanuazdeay
18.124  dAunulAsYgne 3 (3-0-6)
TU124 Society and Economy

LuIMSAnw a1 TATid ey uasaswsRvlugue v difunsfinyimaiu
daaumans LLﬁ?ﬁ’lﬁﬂ’]ﬁLﬂ’ﬁ”l%ﬁ%’?@lm’lﬂ’]'ﬁ%@ﬂﬁﬂﬂﬂLLﬁ%Lﬂiiﬁgﬁﬁ]ﬁ‘Lﬁ@l%ﬂuﬂ”ﬁ/\m}j’m‘daﬂaﬂLLaz“Ua\‘I
Uszindlne lnaiulifiuidvinavesinussruaraniuiifidessuudinunasugia

To provide guidelines for the study and analysis of society and economy. To

analyze social and economic evolution in Thailand and worldwide. To emphasize the

influence of culture and institutions on the social and economic system.

15.101 lan 91381 wazlng 3 (3-0-6)
TU101 Thailand, ASEAN, and the World
=2 o w IS aa IS a (7
Anwisngnisalndrdguedlan endeunazineg luliiniinisdies tasugha day
Tusssu logldnsouwunfn nqul wazsslouiTenadenurans Niun1sefuelasenfiiegi
anunisaivsayanailasuauauls wWebiifayuusmanuaInale wasit1lanugutoud

(% L% s S a

Fuiudsurialan f3ndnfinaina (GLOBAL MINDSET) anwnsavimenseuanuifeiduwazilalan
stendlmlliin ety

Study of significant phenomena around the world, in the ASEAN region and in
Thailand in terms of their political, economic and sociocultural dimensions. This is done
through approaches, theories and principles of social science research via discussion and
raising examples of situations or people of interest. The purpose of this is to create a

perspective of diversity, to understand the complexity of global interrelationships, to build a

global mindset and to be able to challenge old paradigms and open up a new, broader

worldview.
¥5.109  winnssudunszuiuAngUsENOUNIS 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

n1sUszidluaudssiaznisasislenialua n1sfiauazn1snukukuUgUIENaUNIS
nsandulawaznsimuIgsia nsdeasidegsiakarnisaiauseyelang19iiusedns nam nsasng

ANATINLRFAY

25



Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business
communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.

1.2) vaaguuisezuaziinyzn1sioas
AFL101  N15AR 91U WazllyueneinaTale 3 (3-0-6)
LAS101 Critical Thinking, Reading, and Writing

(4

WaunTnuwensAneg1diiansugiarIunsRirioN mMsiased nsdaased uay
nsUsiiuan Wauinvenseuieduansydify Wilagaganane sauad aunfsiu ndngiu
afuayu nslfvamaihirlugeagivesmudou Wauwinwenaioulaninudniuegisdivga
LaznsBeudainns Findevenmnudn wazdeulosdeyairiuyuesweanuies 9Infsaansa
gdwmangukardeyaunldlunisaivassdnudeuliegdivsydnsam

Development of critical thinking through questioning, analytical, synthetic and
evaluation skills. Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well as
logic or strategies leading to the author’s conclusion. The purpose is to apply these

methods to students’ own persuasive writing based on information researched from various

sources, using effective presentation techniques.

aw.105  finwgnisdeansinaniudingy 3 (3-0-6)
EL105 English Communication Skills

Wauvinwen15deasnien1wdinguiiunisile ya 81u uazileu Inn1sldniu
ANy wagduluusunITINISLazdAL

Development of English communication skills, including listening, speaking,

reading and writing. Practice of language, vocabulary and expressions used in academic and

social contexts.
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15.102  WInduaunsunmn 3 (3-0-6)
TU102 Life & Aesthetics
quvisnmuazessUsznouiiuguresnufaUzuazaninuindeuassfaine anueutsly
AALAEANAIMING MTAATIERINING warmadeuloadiuTinmueuazuunmedany
The course investigates aesthetic and fundamental elements of art and built
environment. These include appreciation in value and meaning, analyses and criticisms, and

connections to lives and social contexts.

18.106 AuARassassALAYN1S A0S 3 (3-0-6)
TU106 Creativity and Communication

NSTUIUNMIARegsasassd tnefimsAndainndiliuvesduszneudifty wavnsdeans
anudadananlifanadugnisgranmnzauauudundeay austsy aniwiandey fralusesu
UAAR DIANT uazdIny

Creative thought processes, with critical thinking as an important part, as well as
communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organisational and social levels.

1.3) nuNARAANERS NeAans wasmalulad
w123 edliugiy 3 (3-0-6)
SC123 Fundamental Chemistry

laseaieesnay Usunuansduius fWussnll audfsnnsiwuninuasun suddy uia
YounaIMaZAITaTaIY VoITe gl Faunamans augaiaiinsa-tua tedlih

Atomic structure, Stoichiometry, Chemical bonds, Properties of Representative and
Transition Elements, Gases, Liquids and Solutions, Solids, themochemistry, Chemical Kinetics,

Chemical Equilibrium and Acid and Base and Electrochemistry.

m10l  medeulusunsunsuiamediecd 3 (3-0-6)
CN101 Introduction to Computer Programming

ninnsiugIuAeNfinmes ssAUsznauasNfiamesnITieTINfUBSauISas
Fandlas NMSWsUlUILNTUABIAONTIWDS NsHANUuNIRsUlUTLNIUADUNILADS

Computer concepts, Computer components: Hardware and software interaction,

Current programming Language: Programming practices.
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106 AUSBUTNINSNEINTETIUTRUAZ A 3 (3-0-6)
CHE106  Sustainability of Natural Resources and Energy

fuguRefuiineineuieusslonidmiuniseysnnineins sssumiuazdunion
nsUseidiuindnstin dnvuzvsmaivisunndeulasnansznudedin LuaAamg 9 Reafuam
gﬂguV]NVI%JWEJ’lﬂﬁﬁiiwmaLLaB‘WEQ{N'm ﬂ%ﬂﬁiim%%mﬂéjam miaamwuﬁé’ﬁu ATLYNEI9UVD
Ussinalng nsldndanulunipvuds nisldndsnuluningnannssuwareinnsgsna wwInanis
Waundanuiddudmiuusemalng nsudslnihdmsussmalng nsusendandanu ndsnu
VNNAADN NAIULEAIDINNY WAIIUAN WAIUTIIE N1NEAeNIUea n1swdnlulefiwa alulad
aufiugzen nasnuiundes

Basics of ecology for environment and natural resource conservation. Life-cycle
assessment. Characterisation of pollutions and their impacts on the society. Concepts about
sustainability of natural resources and energy. Environmental ethics. Sustainable design.
Energy consumption in Thailand. Energy consumption in transportation, industries, and
buildings. Sustainability of energy for Thailand. Electricity generation in Thailand. Energy
conservation. Alternative energy. Solar energy. Wind energy. Biomass for energy. Ethanol

production. Biodiesel production. Clean coal technology. Nuclear energy.

03,107 waluladdeSeiiietingall 3 (3-0-6)
CHE107  Smart Technology for Modern Life

n1saiunalulagluedn, n1suifenainssuasang, wmalulagdeauggeensy,

'
o A a LY

N5 AL UBUAIEN1ITLINABNYDILAN kAL NaNTENU, WALUlagian 1SN 819898 Y ATy

v I3 [

walulad, nasuazeIn, erugudlni, ssuudnnundany, wmalulag®inn, wasduniiae, Jan

6V
a v a L4

wisouran, ulumalulad, nisfind 3 4, Uniadn, 53, Sumesidnveasmas, Jygruszivs,
weluladifierusiuag

Technology development in the past, The fourth industrial revolution,
Technology for Aging society, Climate change and impacts, Sustainable development
technology, Fusion technology, Clean energy, Electric vehicles, Energy storage,

Biotechnology, Stem cell, Smart material, Nanotechnology, 3D printing, Big data, 5G, Internet

of things, Artificial intelligcence, Technology for global security.
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15.103  Wafuanuddy 3 (3-0-6)
TU103 Life and Sustainability

nsafiudinegrainiuiunisivdsuuasedan Wilannuduiussenitmatn ve
53TUVIA UYwE LavaTINGY JieAundouassaine nslindany wAsugia denluanudaudaazns
uUsABY PaenTuBsiA I IMEmanidunnden Mhlugmsusuanatdingaudsiu

This course provides an introduction to the importance of life-cycle systems
perspectives in understanding major challenges and solutions to achieving more sustainable
societies in this changing world. Students will learn about the relationship between mankind
and the environment in the context of energy and resource use, consumption and
development, and environmental constraints. Furthermore, an examination of social conflict

and change from the life-cycle perspective will be used to develop an understanding of

potential solution pathways for sustainable lifestyle modifications.

15.107 inwrAIianun1suAteyn 3 (3-0-6)
TU107 Digital Skill and Problem Solving

vinwgnsAndaduiniensuAtymuagnsiaunlonaluidudiaunasiasusia
ﬂ’]’]ﬁJﬁ']@J’]iﬂﬁLUﬁ‘UM’WLLa3?1’15L%Waﬂﬁ’]ﬁﬁuLﬂﬂiéj@ﬂﬂﬂﬁﬂigaﬂ%ﬂﬁw ﬂ’ﬁUﬁ%Lﬁuﬂ’NNﬁ’]L%@ﬁ@‘U@ﬂ
139 ULNEA ﬂ?ﬁﬂa&‘uﬂii’]\‘iLLa35@ﬂﬂﬁﬁ?iﬁﬂL%ﬂ@ﬂ?ﬂL‘ﬁUi%UU NSITLALATIUIUTTUAUAITA NS
doanseeulatoseionTn

Basic computational thinking skill for solving problems and developing new
social and economic opportunities. Efficient access and search for information. Information
reliability evaluation. Filtering and managing information systematically. Ethical digital usage

and professional online communication.
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1.4) MUINFYNITUALTINBEUVIEUIAN
15.108 NISWAIUILAZIANITAULDY 3 (3-0-6)
TU108 Self Development and Management

nssnsuarnsUsudTuinlufauminetds vinunansmnuanatskaziEs AN
NIRAUITNBENNFIAULAZAMURAIANDITNAL N1 ULBILAZNTITINUNUDUIAR NITHARIU
yAANAMUAzINTININIdanN SiSEuERaenTin MIegimiulBustsamguuaziaIndaiuuas
M WAZNTRUAATNINUUUBIATIY

Coping with and adaptation to university life. Development of social skill and
emotional intelligence. Self-understanding and planning for the future. Personality and social
etiquette. Lifelong learning. Learning to live harmoniously and respectfully with others and

the society. Holistic healthcare.

1.5) M12AN15UINTHIANLANTIREUIIINNSUHUR
15.100  wallesnunisastleunteym 3 (3-0-6)
TU100 Civic Engagement

Ugnilsdndriln unum uagnihfimnusuiinveuvesnisiduandnfifvesdsmailugius
waladlandIunTEUIUNITUAINTAILTD 19U NITUTIEIY N1SOAUTIINTUANEIANY 9 AU WHudu
TnotindAnwazdeadmilassnssaussd elimAnnssuy vieiansasuudas Tulssiiuiaula

Instillation of social conscience and awareness of one’s role and duties as a
good global citizen. This is done through a variety of methods such as lectures, discussion of
various case studies and field study outings. Students are required to organise a campaign to

raise awareness or bring about change in an area of their interest.
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2) v nanz
2.1) Fvnaniznugu

2.1.1) NGUIVINUFIUNIALAAIEATUAZINGIANENS

1
v A

A.111 LAAAAANUTIU 3 (3-0-6)

Y 9

MA111 Fundamentals of Calculus

Y a a v v 6

guUlEgendnmans ssuuduiunasilaiduowu uaandasuiusuasUsiusves

[y

Hendusudsiaes anmnusielllios auius wazn1sUssendauius Ufuuius welan1smusius

q

(%
Il 1

Wz sUTEENAUSIUS USiuslunsanuu aunsy guunmdmatdmsuilndunugiu nsviuinug

\BIAY

vanew: lidumheRalifimasdnumieasuls a.211 vie a.216 ve A.218 130 AY.101
Mathematical induction, number systems and elementary functions, calculus of

one variable functions, limit, continuity, the derivative and its applications, antiderivatives,

techniques of integrations and its applications, improper integrals, series, Taylor’s Theorem

for basic functions, numerical integration.

Note: No credits for students who are currently taking or have earned credits of MA211 or MA216

or MA218 or AM101.

112 SUAARIAATIZTRAZUARARAUTEYNA 3 (3-0-6)
MA112 Analytic Geometry and Applied Calculus

AdsAuneu: douls A.111

sr1adaiened Aifdedn fvadevesnnmesluingfawdd ¥y svuivuasinly
Uigiawid alim anuseilles eyWusuazUsiusvesiladidudinnes unagdavesilaiduriate
vanefuUsiasnsUszend Usiudamdudesdu Usiudania nauiunvennd nqufunvesniu
wazaland

Prerequisite: Have earned credits of MA111

Analytic geometry, polar coordinates, vector algebra in three dimensional spaces,
lines, planes and surfaces in three dimensional spaces, limit, continuity, derivatives and integrals
of vector valued functions, calculus of real-valued functions of several variables and their
applications, introduction to line integrals, surface integrals, Gauss’ s Theorem, Green’ s

Theorem and Stokes’ Theorem.
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A.214 AUNITTIDYIUS 3 (3-0-6)
MA214 Differential Equations
AudsAuneu: @ould A.112 wse A.219

LY 4" L Y (%

AUNITDUNUTIUAUNIY aUN1TTIURUTIUAUADS AUNITTRYIT LS TR WBNITUE

v ¢

aun1sigaeyiusdaduliionius aun1sileyiusduiuas namaslugUaunsuvesaun1sidaeyius
Fadu ferdufives aumaleyiuddos n1sulataitane aunindeyiusatyllidadudesdu
nsUszgnatunsundagmimadanssy

Prerequisite: Have earned credits of MA112 or MA219

First order differential equations, second order differential equations,
homogeneous linear differential equations, nonhomogeneous linear differential equations,
differential equations of higher order, series solutions of linear differential equations, special
functions, partial differential equations, the Laplace transform, introduction to nonlinear
ordinary differential equations, applications in engineering problem solving.
M.133  Wanddwmsuians 1 3 (3-0-6)
SC133 Physics for Engineers |

nsiAdeudl use Al uLaTNEIIw N1y msmﬁlauﬁmwgu Togluanin
AUAA ANTANYURATNITHANT yaslnansduLazaAiy Heaazn1susegns anuioulasng e
YRy ngle 1 uay 2 Yesguvnadans

Motion, force, gravity, work and energy, collisions, rotational motion, bodies in
equilibrium, elastic and fractures, fluids, vibrations and waves, sound and applications, heat
and the kinetic theory, the first and the second laws of thermodynamics.
m.134  WaEnddwmiuiens 2 3 (3-0-6)
SC134 Physics for Engineers I

UsAUReY: AEfAnYT M.133

Uszgbliuazawiulii ngueunid dndluiln aauglni 1edidne3n nszwalnil
2995MnIzuansazaUnsal wlwdnuazuimanliin nsmideniuwdvinuaznguesiisued
Funilenni 2asliinszuaady noudeduudmdnllihuagnisssgnd uas wuduagimugunsal

NSEEYIOU N1SWNLA NSIELIUL Msunsnaeauazlwanlsdy Wandunulug

32



Prerequisite: Have taken SC133

Electric charge and electric fields, Gauss’ law, electric potential, capacitance,

dielectrics, electric current, DC circuits and devices, magnets and electromagnets, magnetic

induction and Faraday’s law, inductors, AC circuits, electromagnetic theory and applications,

lisht, lenses and optical instruments, reflection, refraction, diffraction, interference and

polarization, modern physics.

w173 UfRnisadiug 1(0-3-0)
SC173 Fundamental Chemistry Laboratory

FsAunew: wefinen Wsefnwnsaudu 1m.123

U URNsIETUANNIN MUY TIEIVT M.123

Prerequisite: Have taken SC123 or taking SC123 in the same semester

Experiments related to the contents in SC123
m.183  UfuRNsHANddmsuIaans 1 1(0-3-0)
SC183 Physics for Engineers Laboratory |

UTRnsReatiu Msiauazaruamaeiou wsauaznnadoud wasau Tuwudy Ay
warAILToU

Laboratory practices involving measurement and errors, force and motion,

energy, momentum, waves and heat.

M.184
SC184

gAlvil

UuRNsHEnddmsuIeng 2 1(0-3-0)
Physics for Engineers Laboratory ||

LY

UHURMIAEINY awmuwdmdnli 2sasuazipIasdoaniglii daumans wazildnd

Laboratory practices involving electro-magnetic fields, electric circuits and

instruments, optics and modern physics.
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2.1.2) nguAviNugumdaang
2n.100 N3INNIFINTTU 3 (2-3-4)
ME100 Engineering Graphics

AudA IR TsULUY 1assIuNSdsunuy wn3ealouardsld ndsudunas
AI9NYT NMSAEULUUFUIITUIAN mi'ﬁzqmmmagﬁﬁ’mmmﬁa NITYULUVUAINAIY NI
WUUANAR N1TTsUNINAEBIUaaTINYENITUDINIW NISIWEUNNAALAZAINTIY NMTTIULUY
FUaZLALATNTTIULUUIMIU N1TBTULUUNITIAINTTY NSRBI DTAINSUTIBIUTBULUY

The significance of drawing. Instruments and their uses. Lining and lettering.
Work preparation. Applied geometry. Dimensioning and tolerancing. Orthographic drawing.
Pictorial drawing. Freehand sketching. Sections and auxiliary views. Basic Writing and Reading

drawing. Computer aided drawing.

1/2.100 238555UdmMTUTAINT 0 (0-0-0)
TSE100 Ethics for Engineers

9559U55AMNTIN wansenuvennaluladrediny JymuarUssiunenuasysssu
uarAMsTIN wumaudlunasnaunstestu ieliliAansdlfinaniudnuasnumaimnssus
19 9 mMathsnlasinseusatess Wewuinusssmayaiusay anafuszdu S vido U (dh
saRnssuifufimeansdanssumansdntu)

Ethical issues relevant to the engineering profession. Potential impact of
technoloty transfers and implementation with respect to society and its members. Potential
problems that may arise are studied along with possible ways to prevent them from

occurring and ways to deal with them once they occur. Grading is in S or U.

w101 welulaBasaumeadilnldoy 1(1-0-2)
TSE101 Introduction to Modern Information Technologies
wuztivalulagnissnuineinisteya Iennssudeys Yy usehivg suwdanalulad
MmenpuamesanaTy 1wy JunsdsHagy (Crypto currency), Udaniau (Blockchain), nsALI
A9UAN (Quantum computing), AuARINE (Digital twin), Astduaiaaiu(Augmented reality)
WolsdnAnwifiaudiladdassairauinnssunisimnssudanioenioudmivgauniisa

(Metaverse)
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Introduction to data science, data engineer, artificial intelligence as well as
emerging technologies such as crypto currency, block chain, quantum computing, digital
twin, augmented reality. Students should be able to understand the landscape of smart and

innovative technologies, raising their awareness of living in modern metaverse era.

10121 JEeifnssu 3 (3-0-6)
IE121 Engineering Materials

ANUFUTUTTENIN 1AS9aT1e audh nseuiun1ndn wasn1sussynaldauvengy
Aanssuvan taun lave wediwes wiind wagTaguay unugliauga audfnina waznis
Houanmuasian

Relationship  between structures, properties, production processed and
applications of main groups of engineering materials i.e, metals, polymers, Ceramics and

composites; phase equilibrium diagrams mechanical properties and materials degradation.

2.2) A UANIZTANY
2.2.1) NgUIYIVIAUNGIAINTTY
1) AvsauTuanan

W.200  adaraasIAanssulnii 3 (3-0-6)
LE200 Electrical Engineering Mathematics

fyadadudy nununnmeswazuning Usginnmed nsuuaadadu ssuuvesaunis
By Jymandnuasame wuuiaswndmnssulni maulamSiesuazanas wasmsussenaly
NFIATILATIGIU TUUTToULasTINTUToU N1SMIUSHUSLToU NguisTR

Linear algebra: review of vectors and matrices; vector spaces; linear transformations;
systems of linear equations; eigenvalue problems; models in electrical engineering. Fourier and
Laplace transforms and their applications. Complex analysis: complex numbers and functions;

complex integration; residue theorem.

M.201 nsHArunImnsIuln 2 (1-3-3)
LE201 Electrical Engineering Practice
mstinduiuguitenuzinisldiedesdiotanazgunsaiing 4 lunuiemnssulaiih
Basic practice to introduce students to basic equipments and measurements in

electrical engineering.
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M.202
LE202

W.210
LE210

Uﬁﬁaﬂﬂiﬁugmmﬁmﬂsizﬂw% 2 (1-3-3)
Basic Electrical Engineering Laboratory

FudsRuneu: @euld w201

UftRnstuguluaters q madmnssulaih

Prerequisite: Have earned credits of LE201

Basic laboratory work on various topics in electrical engineering.

STRIRBITGERRATY 3 (3-0-6)
Signals and Systems

Jderunau: a@sule A.111

duruuarssuvnuusetiomaiattazuuulineflewiaial ssuudaduly

wUsiasumuaa nsiesenseuulagiinisudaiies Ansudasaidany wagitnisudas Z
ity

NsUsEENAFY L IMAEsEUULUUNITIAINTIY N1T3AT)

dygaazszuulngadawuUilay

ee

Prerequisite: Have earned credits of MA111

Continuous-time and discrete-time signal and system; linear time-invariant

system (LTI); signal analysis using Fourier transform, Laplace transform, and Z-transform;

applications of signal and system; modern techniques in signal and system analysis.

M.211
LE211

ngefAuasdulaznszuIunsd 3 (3-0-6)
Probability Theory and Stochastic Processes
FdsAunew: @aula 111

wannisilassuvasnisduuazanuliviusuy anuiiazilu dudsdu nszurunisdy

N5UTEENANNSEULERANT N15UTENIady I SEUUAIUANSALULA

Prerequisite: Have earned credits of MA111

Introduction to concepts of randomness and uncertainty: probability, random

variables, stochastic processes. Applications to communications, signal processing, and

automatic control.
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W.220  vguiauuwiwanii 3 (3-0-6)
LE220 Electromagnetic Theory

& o

nwseiaemes auuliihadind dniuagladianesn aaugliin nssuanisuuae

& o 1 <

ASTUANITN AUAIUNIY dunwimanadnd Januaman AMuwmtle i1 aurswdmanling
L‘U?{EJHGHZJL’JHW ammmmsﬁna

Vector analysis; electrostatic fields; conductors and dielectrics; capacitance;
convection and conduction currents; resistance, magnetostatic fields; magnetic materials;

inductance, time-varying electromagnetic fields; Maxwell’s equations.

.230 walAledavnImnssulni 3 (3-0-6)
LE230 Numerical Techniques in Electrical Engineering

Fwtsdunew: aauld A.111

oI MuaznsUsEendld wadadsianieiu nalaasvesaNNITLALTEUUANNS
Bridsaestlesian Jymadnusiany mameyiusuasUiiudidsiaey FBufaunaeyius

Prerequisite: Have earned credits of MA111

Graph theory and applications. Introduction to numerical techniques: solutions of
equations and system of equations, method of least squares, eigenvalue problem, numerical

differentiation and integration, methods for solving differential equations

W.240  ATIATIEANRT TN 3 (3-0-6)
LE240 Electric Circuit Analysis

09AUTENOU9T MITATLUUTMUALAZIY Nguf99T Armwisniuazaruglnih
29assuRUVTluazSuduaes nsuansieawes 199583 AC svuulnihanua

Circuit element, node and mesh analysis; circuit theorems; resistance, inductance
and capacitance; first and second order circuits; phasor diagram; AC power circuits; three-

phase systems.

37



w241 gUnsaluarasasdidnnseindiiugiu 3 (3-0-6)
LE241 Basic Electronic Circuits and Devices

Fvdsdunew: aoaule 29.240 wse aw.240

lassade udnwuy warlnunvasnisvinnuveslalen wasssyndveslalen 1933
wnasnglinszuanss laseaing audnyuy Laglnuavein1sinnuvemsudanesuuy BJT uay
FET M51Uan05lu9959818d 0y ey1ed Lavaing n15luLoans1udaines nann1sitAsIgnaeas
dyquauuadn LuuiassgunIainuy 2 uas 3 91 oaUuonduasaasussynd

Prerequisite: Have earned credits of LE240 or EI240

Diode: physical structure, characteristics and modes of operation; diode
application circuits; DC power supply amplifiers; BJT and FET physical structure,
characteristics and modes of operation; use as an amplifier and a switch; biasing; principle of
small-signal analysis; models for 2 - and 3 -terminal devices; operational amplifier and its
applications in linear and nonlinear circuits.
l.242 N139NLUVIIIIAIIA 3 (3-0-6)
LE242 Digital Circuit Design

N159DNALUVLALNITES197995AYa USENDUMIERITE STUUIIUIU SHA aadnLne
flundiaydu unuiiaiuen mseenuuUIsesasdniuuasiluutuLealazuuUinudea dmduns
arafuisesiiazbudeanneiuguauinisldgunsaifivead

The design and implementation of digital circuits. Topics include number
representations, codes, logic gates, Boolean algebra, Karnaugh maps, combinational and
sequential circuit design. The real implementations begin with basic gates and progress to

Programmable Logic Devices (PLD).

w260 edesdnsnaluith 1 3 (3-0-6)
LE260 Electrical Machines |

FwdeRurieu: aeuld m.240

LVAIAUNAIY 2995uaiman ndnnisudaanasaunalii udnnisaruauusIiuLag
Uszavamvomdentatiiimiaa wiouvadlihauma wiouvasuuuesld msmaaeuda ns
NAADUWUAIRT LATNITNAFDULUUAAIIAT 2135aULATV0 ML oUUas NI ULABNFIUTIY
w3esdnsluindaudu lassarseaniosdnsnaviianyu nannisuazUszansamvonniesdnina

Infhnseiansaviinvyu

38



Prerequisite: Have earned credits of LE240

Energy primary sources, magnetic circuits, electromechanical energy conversion,
principle of voltage regulation and efficiency of single-phase and three-phase transformers,
auto transformer, polarity test, open circuit and short circuit test, transformer equivalent
circuits, energy and co-energy, linear machine, construction of rotating machines, principle

and efficiencies of DC rotating machines.

300 Wnswmademnssuliin 1

LE300 Electrical Engineering Training @Enauliitesndn 240 F3lus denansiinu)
FwdeRuneu: dmheAnazanlunqusiaian . salidesndt 30 ihedn wazaaula

372 %39 .312

=% v a = 2/ U a o 1 )
Anausudenssulnihlunianis@neigeeu Auusem 1senu niigausanig vse

a A

U a a < a o = ' t Y % ' Y} ¢
SPamnanAIvINseU tneliivunssusairnaeg ety 240 43l wazliitosndn 6 dami
U

NYIDLHDIANTIEIIUNNSHNIUABAIAIYNY TANARESEAU S Yae U

2
3

Prerequisite: Have earned at least 30 credits of LE courses and have earned credits
of LE372 or LE312

Practical training related to the field of electrical engineering during the summer
semester in a company, factory, government agency, or state-owned enterprise, which is
approved by the department, with a total training period of at least 240 hours and no
shorter than 6 weeks. Students must submit training reports to the department. This course

is graded S/U.

w320 ngufinisdeans 3 (3-0-6)
LE320 Fundamentals of Communication Systems

Fwdsfunew: aaula m.210

wuusaeszuLdsasuuuiiansuasuuulians nsuwusthdyaiauasseuu anasy
vosdyqnuaznsUssgndldoynsuiiesuasnanisuuaaies msuegianwuuLauzion nsueg
LAATNILENNEYA MIuegLanLaUTneg Msueglanuinafioy nsueguEnAIL MIuegIanAIIA
LAUAMNALAY NMsHBgLARANLALAUANANTIY Msuoglanla dyqrusunulunisieansuuy
LOUZHDN NITUBYPLAALUULUAKUUAFINEDS NufnisTndagisuaznismisulnd Wadueuzdon
UoRLaty NITUBAEALULTANAE N1stegankuUnanT watan1sdafnand wugtianeds nsuns

N3¥NeAaWINY dulsznaulaznsdeasiulasian N1sFeaNIA sy LagnTHOAITITINAS
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Prerequisite: Have earned credits of LE210

Communication system models, wire/cable, wireless/radio; introduction to signal
and system; spectrum of signal and applications of Fourier Series and transform; analog
modulation, amplitude modulation, double-sideband modulation, single-sideband modulation,
frequency modulation, narrowband frequency modulation, wideband frequency modulation,
phase modulation; noise in analog communication; binary baseband modulation; Nyquist’s
sampling theory and quantization; pulse analog modulation, pulse code modulation, delta
modulation; multiplexing techniques; introduction to transmission lines, radio wave propagation,

microwave components and communication, satellite commmunication, optical communication

w330 NITIATISITIEDR 3 (3-0-6)
LE330 Statistical Analysis

Fwdsdunew: asula 2m.211

Faaudeliu MvareUANLAs L MIUTEINMAT anduiudiaznisannes N1svadeU
wuulallgmnsnfiwes nsiesgianunlsusiu nsussynAadaludaiamnssy

Prerequisite: Have earned credits of LE211

Confidence intervals; hypothesis testing; estimation; regression and correlation;

nonparametric tests; analysis of variance; engineering applications.

W.340  2wasdianvsedngd 3 (3-0-6)
LE340 Electronic Circuits

ntsRunau: @oula w241

Uﬂf\]iﬂ/li’m%ﬂLG]EJ%LLUUVLUIWHW%LL@%J@E{ Nﬁ@@UﬁU@Qﬂ'ﬂ’]@Jﬁl 1995FLDUNTUE 995281
HARTE N1ALDIANALALINTVENEMAT 2asvenedaundy seadaawmes 1993n509

Prerequisite: Have earned credits of LE241

Bipolar and MQOS transistor circuits; frequency response; current mirrors,
differential amplifiers, output stages and power amplifiers; feedback amplifiers; oscillators;

analog filters.
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w380  wn3esdlotawasnisianmislag 3 (3-0-6)
LE380 Electrical Instruments and Measurements

dsRuneu: geuls aw.241

miglazansgunsinnsliin msduunuazdnuazianzveaaieiein nsaey
FeuadasdleTn nMsianssuauazussunuunseuansuaznssuaadulnelindosdiotouvuneusden
LaTWUUATE M3ianasini fuseneumas wagnasnuliia nmsiaaianusumulnin A
wilenthlwiuazeaianuglwii msiasared a1u Basnm ssuumsiauuuldeeufiomes Wuwes
193U uan a1 QUNIRl DAQ UNaIayN1SaneauA1NTUNIY NMTIATIENTEUUNTIA

Prerequisite: Have earned credits of LE241

asurements; instrument classifications and characteristics; instrument calibration;
measurement of DC and AC current and voltage using analog and digital instruments; power,
power factor and energy measurements; measurements of resistance, inductance, and
capacitance; frequency and period/time-interval measurements; computer-based measurement
systems; sensors; signal conditioning circuits; DAQ hardware; noise sources and reduction

techniques; measurement system analysis

M.381  S¥UUAILAY 3 (3-0-6)
LE381 Control Systems

dsAuneu: @ouls a.210

UszinnueeseuunIual kuudtasmiadamansvesssuvlulawuniwaiwayly
TauveAIud wuudiasuazianauaueasTzuUSufuniazsuiuans ndnns Heuluuas
FBnsnadeulafiesnINITUU ARANaIRTian1IZA N1TDDNULUULAENITVALYEVDITLUUAIUAY

Prerequisite: Have earned credits of LE210

Types of control systems; Mathematical models of systems on time domain and
frequency domain; Models and responses of first and second order systems; Concepts,
conditions, test methods of system stability; Steady-state errors; Design and compensation

of control systems
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w382 UjtRnsieTesiiotauarsyuunisin 1(0-3-1)
LE382 Instruments and Measurement System Laboratory

Fdsduneu: aeuldvisoriouniouiu w380

nMsfinUfuRduaTesdiedn Téun nnsAnnudefivun mssiuan nsdagednw uay
nsapUWisy NSENUHUAMUSEUUNTIA taka N1seenkuunImaaed 193s5in nstndteya wag
nsUsEInARATaYA

Prerequisite: Have earned credits of or taking LE380 in the same semester

Instrument practices including specification evaluation, measurement reading,
maintenance and calibration. Measurement system practices including experimental design,

measurement circuit, data import and data processing.

W.401 lassumademnssulnii 1 1 (0-3-1)
LE4O1 Electrical Engineering Project |

FwdeRuneu: Imheinavaulungusiaiv 2. saulaidesndn 30 mihefs

Tassuiaunigtudamnaiudmnssulnd Gaenadailaetn@nwuiazau wie
Hungu meldnmsmunuguavesensdfivinmedaosnilsinu tndnwdesdsssnuuagiins
tauelutelasanuiy

Prerequisite: Have earned at least 30 credits of LE courses

Development project on an electrical engineering problem is carried out by an
individual or a group of students under supervision of one or more academic staff members.

The student must submit reports and give an oral presentation on the project.

w402 lassumadengsulni 2 2 (1-3-3)
LE402 Electrical Engineering Project |I

Fdadunew: aauls w.401

susaidesanlasanudamnssulaih 1 suateauysal fsdunougainevesniaden
senuatuanysal uasmsiiauaranuasaniie

Prerequisite: Have earned credits of LE401

A continuation of Electrical Engineering Project | to the final stage of writing a full

report and giving a final presentation.
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w403 ATWImnssulni 235550 wazUaUiAu 2 (2-0-6)
LE4O3 Electrical Engineering Profession, Ethics and Regulations

aa

1 TNIAINTsuAIUAL FV1TNIAnIsulNA 95581UITN W eI1v Ty RIAINg
nnsENTTiAeITes mmifﬁugmﬁmﬁmgwma ngvsnenazdeTsduiineaiulusmmaimngsy
U nguanelieaiugnamnssy ngvaneifelfuduneden ngnanaedfunindauniadayan
ﬂgwmmﬁ'mﬁummﬁ’;ma% ﬂg]mnaLﬁﬂaﬁuqiﬂiiuﬁLﬁﬂwiaﬁﬂﬁ ﬂ{]%ﬂJWEJLﬁIEJ’JﬁJUIVIiﬂiJUWmJ
ﬂfd]ﬁfimmﬁ'mﬁummmmuﬁ ﬂg]‘ifimmﬁmﬁuwé’ﬂmu ﬂ{]MMWEJLﬁIEJ’JﬁJULLiN’m sy

Regulated engineering profession; electrical engineering profession; ethics;
Engineer Act; related ministerial regulations, introduction to law; laws and regulations in
engineering profession such as industrial law environmental law; intellectual property law;

computer crime law; electronic transactions law; telecommunication law; building control

law; energy law; labor law

2) ¥ 1UIAVUDNEIVN
1.291 NAFNERSIAINTIY 3 (3-0-6)
ME291 Engineering Machanics
derunay: d@auls .133
FEUULSS WIANT auna wIINTz8 NaransveaynIaLas ingudeunss ﬂ{]msmﬁ'auﬁ
Fofiaaeadifiu MURASNEIY NMINTENULAZTLLURY
Prerequisite: Have earned credits of SC133

Force systems; resultant; equilibrium; kinematics and kinetics of particles and

rigid bodies; Newton’s second law of motion; work and energy, impulse and momentum
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2.2.2) NANAYILABNNIGIAINTTY

1) wausIvNRAINIaY

1. 3W1UIAURNIZHILIV IWAINNAY
w360 szuulwiingy 3 (3-0-6)
LE360 Power Systems

Fdsdunew: aoauls 29.260 wse aw.260

wugthszuulnilnszuaadu Iassadsvessyuuluinnmas izU‘ULﬂa%gﬁm GRIGIITAVIAE
uwudiasseneiesinsnalwiiinszuaady audnvaziaziuuiiassvemioutaslifininds unds
ndssudmiunanlnin 15ednslalih msfiwesuazuuuiiassvesaoddluifinsaduga nana s
mnuduiusseninanszualiiuazussiuluiwesaneds laadimaisngiadu nmsdmdanulaiiuay
msgeydemadliiluaeds aadnuaznnnzveddvan wnsgiukazaulaensiy

Prerequisite: Have earned credits of LE260 or EI260

Introduction to AC power circuit; structure of electric power systems, per unit
system; AC machine characteristics and models; power transformer characteristics and
models; sources of electric energy production; electric power plants; transmission line
parameters and models; long-, medium-, short-length transmission-line parameters and
models; relationship between currents and voltages; regulation of voltages; electric energy

transmission and losses; load characteristics; standards and safety.

w363 desdnsnalidi 2 3 (3-0-6)
LE363 Electrical Machines I

FdsAuneu: aouls 2m.260

aussouzlazAuanvzianzYeaaiesdinsnaluimieniamia i3eadninalyidih
Bslasifa uaziAdesdnsnalifimiana nsisudu msvunuadesuaznsaIuAuAIesdnsnaluih
nszuaady MsUszendliiaiosdnsnaluiinszuaadu nmsdestuiedosdnsnalwinssuaadu ane
Hinsuaznainveandesinsnalifinssuaady

Prerequisite: Have earned credits of LE260

Performances and characteristic of three-phase induction machines, synchronous
machines and single-phase machines; starting, paralleling, and controlling of AC electrical
machines; application of AC electrical machines; protection of AC electrical machines;

transient and dynamics of AC electrical machines.

aq



w364 n1seankuUsTUUNI 3 (3-0-6)
LE364 Electrical Systems Design

Fvdsdunew: aaule .360

ndniugiunsoonuuuszuulidn fedvuninmsgunisiadanslifiivssdeniua
UILITIF 115919 UNIT00NLUUTZUUINA N Feusesulwidmuieuesuszmelne usdudil Wi
LLUUﬁBﬁ%Wi%‘UUIW‘ﬂ’] 9799 5L EULAYY ﬂ’]i@@ﬂLLUU%u%ﬁﬂﬂ’ﬁ mmamwu%ﬁu ﬂ?i@@ﬂLLUU%ﬂ
eazdun N1simuanudnvasRNIzvasgUnIaluasus Al wannsussanasanssuulih
fuftugu nénnsmunuandengunsaidestuiiotostunszualyaifiuluaglnih viofosans 919
Meany nsAwalranvesgunsainielni nsWsumsdvanurges a1edeu uavargysysu
nsmunsssuantuszuulni n1susugesauseneumas ssuulniihgnidu ssuusdeashiu uas
NIATUIUNTZUATANAT

Prerequisite: Have earned credits of LE360

Fundamental of electrical system design; national and international codes and
standards of electrical system installation; planning of electrical system design; Thailand
distribution voltage scheme; electrical apparatus; electrical construction plan and drawing;
single line diagram; conceptual design; preliminary design; detailed design; specification of
electrical equipments; cost estimation principle; calculation of protection equipment to
protect wires and cables due to overload condition; raceways; load calculation; power factor
improvement; load, feeder, and main schedule; emergency power systems; grounding

systems for electrical installation; short circuit calculation.

w365 nsiesziszuuldinmas 3 (3-0-6)
LE365 Power Systems Analysis

AdsRuneu: @ouls .360

msfwnaNnsiasaialii mleseinisiva nsmurunislvavesidalui Usng
nMsalimdnvenndeadnsnalnfiinseuaadu N3ins e iALRANG SV UALINATUAYEANNIAT N3
Uesruszuuliiindindmazgunsailioatu wiesnndang nsdnassidanssdn ssuunsmd

Prerequisite: Have earned credits of LE360

Calculation of transmission and distribution networks; power-flow analysis;
power-flow controls; electromagnetic phenomena of AC machines; symmetrical and
unsymmetrical fault analysis; power system protection and equipment; transient stability;

economic dispatch; grounding.
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w371 UJURMImaIamngsulniiimas 2 (1-3-3)
LE371 Power Electrical Engineering Laboratory

FdsAuneu: aouls a.202

Uftansluiidoniddminssuluiadagds nsdsdnaddaladin tadesdnsnaluiin
nsvuanss iasesdnsnalriinnssuaady uagnisvunmedastudnlidi

Prerequisite: Have earned credits of LE202

Laboratory work on topics in Power Electrical Engineering Basic laboratory
practices in topics of transmission and distribution of electricity, direct-current machines,

alternating-current machines, paralleling of electrical generators

W32 UftRnstugemndmnsauliisg 2 (1-3-3)
LE372 Advanced Power Electrical Laboratory Practices

Fwtsdunew: aauls 2m.371

UftRnstugemadmnsulniihids lufade nseenuuuieiesinanaluih nisdiaes
szuvdsdelnin nmsdesussuulnin wasnisnaaeundliuseas

Prerequisite: Have earned credits of LE371

Advanced Power Electrical laboratory practices in topics of electrical machine
designs, simulation of transmission and distribution power systems, power system

protections, high voltage testing

9.465 Sannsolindnias 3 (3-0-6)
LE465 Power Electronics
Jrderunau: a@auls w.241

[ fa a ¢ 0o o o a 4 a 3
AMANYULYDIDUNIUBLANNTDUNANIAY VLG’IIEJﬂﬂ’]ﬁQ bL‘I/lﬁﬂL(FlEJﬁ Wi?ﬂ%ﬁLﬁ@ﬂ‘UIWﬁ?ﬁ
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ias weawlnid leddfmas audnvazvosasulasiumasininssuaadudunssuanss 1993
wlasduidslniinszuansadunseuanss 199sudasiuidsiiiinssuaadudunseuaadu 29as
wlasdfuidslnihnszuansadunseuaadu

Prerequisite: Have earned credits of LE241

Characteristics of power electronics devices; principles of power converters - AC

to DC converter, DC to DC converter, AC to AC converter, DC to AC converter.
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W.467 wiagandandsnuiagnsiniu 3 (3-0-6)
LE467 Energy Resources and Storages

ANFILVDILMAINBAANINY: 159905 IAndsANuSoULarnaInuSousy, Tsebuin
WA wm sy FBnsinfundanu: pstnfundugusuuanudou, nsinnunaanugliuy
Fana, n1snnundanugluuudeng, nsintundsnuguuuulniied, mstnfiundsuguuuy
Il wazwadidntugin, miﬁ’ﬂlﬁuwé’qmugml,wmﬁ, nsUszenaldnuiuszuulnihdnses

Energy resource overview: thermal and combined-cycle power plants, renewable
energy power plant; Energy storage approaches: thermal energy storages, mechanical energy
storages, electrochemical storages, electrical and electromagnetic storages, chemical

storages; smart-grid application aspects

w468 nstlesuszuulniings 3 (3-0-6)
LE468 Power System Protection

FvdsRuneu: aould w365

AUNALALADANITIAAAINURANIBDY UNUIN ﬁyugm wazAuauUAvesszuuleiu
Adnuazkazlasiaianvhuvesiad niloulamnssuawasnlioudasseiu nstdesiunseuaiiu
wavnszuadasiuluszuuds mstestuaedsinesiadszosnauazdygianises nstestuwuy
anna nstlastunsioutasiniln mstestuadosiuflaluiin nstestutaus nmstestunenes
wuzigunsaidesiunuuiiaa, nislesiussuudmiig

Prerequisite: Have earned credits of LE365

Causes and statistics of faults, role, fundamental, and requirement of protective
relays, relay structures and characteristics, current and voltage transformers, over current
and earth fault protection for transmission lines, transmission line protection by distance and
pilot relaying, differential protection, transformer protection, generator protection, busbar
protection, motor protection, introduction to digital protection devices, distribution

protections.
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w473 Fmnssuliihuseg 3 (3-0-6)
LE4AT3 High Voltage Engineering

FudsRuneu: @ouls .220

nstdauliiusadduszuulniaigs msasaussiuganssuaadu nszuanss Lagsy
Waddmsunisvegeu wellan1siawssiugs mnuaseaaunliiuazmalianisauiu useaulni
wifleninfesinauuliiiazauiuuivdn wsnandluuia veunad wasvewds wadanis
NAFOULITIIUEY UsingmisadihriuaznisUesiu nmsuszanuduiusauiu

Prerequisite: Have earned credits of LE220

Uses of high voltage in power systems; generation of AC, DC and impulse high
voltage for testing; high voltage measurement techniques; electric field stress and insulation
techniques; induced voltage due to electric and magnetic field; breakdown of gas, liquid and
solid dielectric; high voltage testing techniques; lishtning phenomena and protection;

insulation coordination.

w474 nsUszendrauiiuneslunisinsnzissuulnihimas 3 (3-0-6)
LE474 Computer Methods for Power Systems

Fdadunow: aauls 360

wvEnduasszuulniinids ndnmslusunsuiiiemsiesgiszuulifiiigs msduam
Uil lunizaniuzegi nsufdRnunaznismuauszuuiids madansmaumnsian

1

nsUszenAlay1Usehivg
Prerequisite: Have earned credits of LE360

Power system matrix; power system programming; steady-state computation;

power system operation and control; optimization techniques; artificial Intelligence

applications.
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2) wrusinluidasns

1. Adsduamsuausdvinindosns
.311 Uﬁﬂ’ﬁﬂﬁﬁugmmﬁmﬂiiml‘w%?{'ami 2 (1-3-3)
LE311 Fundamental Electrical Communication Engineering Laboratory

tsRuneu: @ouls .202

UtRnslwidendmnssuliindeasuasiiendos

Prerequisite: Have earned credits of LE202

Fundamental laboratory work on topics in electrical communication engineering

and its relevance.

312 ﬂgjﬁﬁﬂﬁ%’quwﬁmmiumﬁﬁami 2 (1-3-3)
LE312 Advanced Electrical Communication Engineering Laboratory
FwUsdunew: aauld .31
UftRnstugduideonaimnsalnihdoasuasfiieades
Prerequisite: Have earned credits of LE311
Advanced laboratory work on topics in electrical communication engineering and

its relevance.

w314 nsUsEaNadygIufda 3 (3-0-6)
LE314 Digital Signal Processing

Fdsduneu: aouls 2.210

Fuorandaasaidomarlidedos nalnseaunasy wduduuaznisussunne
Tugae MswUsiudnsnistndiedne mswdasiiesuuuianse 35auuiazduvenisuszus
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Prerequisite: Have earned credits of LE210

Continuous-time and discrete-time signals; spectral analysis; decimation and
interpolation; sampling rate conversion; DFT; probabilistic methods in DSP; design of FIR, IIR
digital filters, multirate systems and filter banks; discrete wavelet transform; introduction to
some DSP applications such as image processing, speech and audio processing, array
processing and further current applications
W323  nnseansAdva 3 (3-0-6)
LE323 Digital Communications

FudsRuneu: @ouls m.320
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Prerequisite: Have earned credits of LE320

Review of probability and random process; signal space; minimum Nyquist
bandwidth; signal detections; additive white Gaussian noise; digital modulation techniques;
sisma-delta; performance analysis; synchronization; equalization; introduction to information
theory; source coding; channel coding; multichannel and multicarrier systems, spread spectrum

techniques; multipath fading channels

324 nsdeansteyauazieietiedeya 3 (3-0-6)
LE324 Data Communication and Networks
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Introduction to data communications and networks; layered network
architecture; point-to-point protocols and links; delay models in data networks; medium

access control; flow control; error control; local area network; switching
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w333 Amnssululasnm 3 (3-0-6)
LE333 Microwave Engineering

FudsAuneu: aouls m.220
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Prerequisite: Have earned credits of LE220

Transmission line theory; waveguides; network analysis; impedance matching;
microwave resonance; power dividing and coupling; microwave filters; microwave systems

and applications; microwave measurements.

W.426 N5AANIVNILAS 3 (3-0-6)
LE426 Optical Communication

FudsAuneu: aouls m.220

Taseade, maihedu wassiavedetiua N13AANBULAENTRATUTDIF MRS
Fululotduas undsiiilauas nsdsidauasnaznisidousis Fduuas mMavihnuveLaIssduuas
MIFUIASEULLTRNRE SYUU WDM wazasfusznay 1a3etnemiauwas

Prerequisite : Have earned credits of LE220

Structure, waveguiding, and types of optical fibers; signal attenuation and
distortion; dispersions in optical fibers; optical sources; power launching and coupling;
photodetectors; optical receiver operations; link budget calculations; WDM system and

components; optical networks.

W.428 IAINTIUA18DINA 3 (3-0-6)
LEA28 Antenna Engineering

nvsAuneu: @auld 1m.220
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Prerequisite: Have earned credits of LE220
Electromagnetic radiation; fundamental antenna parameters; antenna analysis;
linear wire antennas; loop antennas; antenna arrays; antenna synthesis; aperture and horn

antennas; microstrip antennas; broadband and other antennas; antenna measurements.

.434 nsdeanslsane 3 (3-0-6)
LE434 Wireless Communication

udsPuneu: @aule 1m.320
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Prerequisite: Have earned credits of LE320

Wireless communication system; theory, principle of mobile communication
system; characteristic and impact of radio propagation; modulation techniques; speech
coding; diversity channel coding; multiplexing technique; interconnection components for
mobile communication system; standards of current mobile communication, 3G, 4G, 5G and

beyond; cellular systems: multiple access and interference management, capacity of

wireless channels, multiuser capacity; MIMO system

M.361 nsepnLuUsTUUlLlAslUS s 3 (3-0-6)
CN361 Microprocessor Systems Design
Fvdsruneu: @auln 1n.262 wise N.242
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Prerequisite: Have earned credits of CN262 or LE242

Introduction to microprocessor. Processor architecture: processor bus, memory
interface, instruction set. Assembly language. Microcontroller structure. General-purpose
input/output port. On-chip peripherals including serial port, analog-to-digital converter, and
timer. C language for microcontroller. Programming interrupt handler. Microprocessor/

microcontroller applications.

2. A1UsAULABnNNIkIUIB WA Fod1s

w435 msdeanslimedugs 3 (3-0-6)
LE4A35 Advanced Wireless Commmunications
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Prerequisite: Have earned credits of LE320

Fundamentals of future wireless systems Interesting technologies at present and

under development Applications related to wireless communications and technologies

w436  nsdeasiaIetienuuLaun 3 (3-0-6)
LEA36 Broadband Communications

dsAuneau: gauld m.320
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Prerequisite: Have earned credits of LE320

Principles of broadband communication for telephone networks; Switching; VolP;
Infrastucture of WAN, ATM, VPN, FDDI, DSL; Internet and Intranet; SDH; Traffic Engineer and
QoS, FITH, WLANS, PON DWDM Networks; Broadband communications; Network standards
based on PLC
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IN.466 Bumesiinvasasmas 3 (3-0-6)
CN466 Internet of Things

FvsAuneu: @eula am.361

wAliladdumnesiinvosasswda (ntemet of ThingsioT) aainenssuveduwmesida ves
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Prerequisite: Have earned credits of CN361

Internet of Things (loT) technology. loT achitecture. Structure of loT device.
Introduction to sensor and actuator. M2M network and protocol. Gateway and edge
computing. Internet connectivity protocols including REST and MQTT. Cloud computing for
loT. Concepts of end-to-end security. IoT device and network management. Case studies of

loT applications in smart factory and smart cities.

3) wvuddniniysainis
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311 ﬂgjﬁ’ﬁmsﬁugmmﬁmﬂisulvﬂﬁﬁami 2 (1-3-3)
LE311 Fundamental Electrical Communication Engineering Laboratory

Fvtsdunew: aauld w.202

UftRnsludendmnssulnindeasuasiAendos

Prerequisite: Have earned credits of LE202

Fundamental laboratory work on topics in electrical communication engineering

and its relevance.

312 ﬂg’jﬁﬁms%uqqmﬁmmiu"LWﬁw?ﬂ'ami 2 (1-3-3)
LE312 Advanced Electrical Communication Engineering Laboratory
FdsRuneu: @ould w311
UftRnstugduiidonaimnsalnihdoasuasfieades
Prerequisite: Have earned credits of LE311
Advanced laboratory work on topics in electrical communication engineering and

its relevance.
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m.314 nsUsEINANAd Y YIATIIA 3 (3-0-6)

LE314 Digital Signal Processing
AdsAuneu: a@eula 2m.210
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Prerequisite: Have earned credits of LE210

Continuous-time and discrete-time signals; spectral analysis; decimation and
interpolation; sampling rate conversion; DFT; probabilistic methods in DSP; design of FIR, IR
digital filters, multirate systems and filter banks; discrete wavelet transform; introduction to
some DSP applications such as image processing, speech and audio processing, array
processing and further current applications
W323  nseansAdva 3 (3-0-6)
LE323 Digital Communications

Fvdsdunew: aoauld 9w.320

numuUNuinnuaziulanszuIunsdy uiuANEYYIN ANLAaLIUALA
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Prerequisite: Have earned credits of LE320

Review of probability and random process; signal space; minimum Nyquist
bandwidth; signal detections; additive white Gaussian noise; digital modulation techniques;
sigma-delta; performance analysis; synchronization; equalization; introduction to information

theory; source coding; channel coding; multichannel and multicarrier systems, spread spectrum

techniques; multipath fading channels
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320 msdeanstoyanazieietneteya 3 (3-0-6)
LE324 Data Communication and Networks

uurthszuuedetnedeasdeya amdnonssuedotnouvuidudy Insineeauuugeis
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Introduction to data communications and networks; layered network
architecture; point-to-point protocols and links; delay models in data networks; medium
access control; flow control; error control; local area network; switching network; routing in

data network; network security, cloud network, architecture and system; standards.

w333 Amnssululasn 3 (3-0-6)
LE333 Microwave Engineering

Fdsdunew: aauled 9.220
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Uszgnd n15inlulasiom

Prerequisite: Have earned credits of LE220

Transmission line theory; waveguides; network analysis; impedance matching;

microwave resonance; power dividing and coupling; microwave filters; microwave systems

and applications; microwave measurements.

w341 Bdnvsedndnieam 3 (3-0-6)
LE341 Physical Electronics
wdeRuneu: aeula m.134
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Prerequisite: Have earned credits of SC134

Atomic physics and theory of energy bands in solids; energy bands and charge
carriers in semiconductors; excess carriers in semiconductors; PN junction diode; bipolar
junction transistors; field effect transistors; lasers; switching devices; microwave devices;

Integrated circuit fabrication

W.343  diAuAEnS 3 (3-0-6)
LE343 Optics

dsAuneu: @euld m.134
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Prerequisite: Have earned credits of SC134

Ray and the foundations of geometrical optics. Interference, diffraction, coherence,
and polarization. Imagery by a single surface and a thin film lens. Gaussian optics, introduction

to aberrations, optical design. Introduction to mathematical optics and Lie optics.

w344 esUlediannsednd 3 (3-0-6)
LE344 Optoelectronics

Fdsdunew: aauls am.241
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Prerequisite: Have earned credits of LE241

Physics of optical radiation. Interaction between optical radiation and matter.

Principles and applications of optoelectronic devices, e.g. sources, detectors, as well as

other optical materials, devices, components, and equipment.
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w345 walulaBnnsudnansiasanh 3 (3-0-6)
LE345 Semiconductor Fabrication Technology

FudsRuneu: aeuld wl.241
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Prerequisite: Have earned credits of LE241

Integrated circuit fabrication technologies: crystal growth, vapor phase epitaxy,
liquid phase epitaxy, molecular beam epitaxy, thermal oxidation, thermal diffusion, ion
implantation, chemical vapor deposition, metallization, lithography, annealing, assembly and

packaging, future trends.

w360  szuulwimas 3 (3-0-6)
LE360 Power Systems
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Prerequisite: Have earned credits of LE260 or EI260

Introduction to AC power circuit; structure of electric power systems, per unit
system; AC machine characteristics and models; power transformer characteristics and
models; sources of electric energy production; electric power plants; transmission line
parameters and models; long-, medium-, short-length transmission-line parameters and

models; relationship between currents and voltages; regulation of voltages; electric energy

transmission and losses; load characteristics; standards and safety.
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M363  i3esdnsnalwdi 2 3 (3-0-6)
LE363 Electrical Machines II

Fvdsdunew: aoauls .260
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Prerequisite: Have earned credits of LE260

Performances and characteristic of three-phase induction machines, synchronous
machines and single-phase machines; starting, paralleling, and controlling of AC electrical
machines; application of AC electrical machines; protection of AC electrical machines;

transient and dynamics of AC electrical machines.

W.364 nseanuuuTEUUlni 3 (3-0-6)
LE364 Electrical Systems Design

UsRuneu: @ouls m.360
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Prerequisite: Have earned credits of LE360

Fundamental of electrical system design; national and international codes and
standards of electrical system installation; planning of electrical system design; Thailand
distribution voltage scheme; electrical apparatus; electrical construction plan and drawing;
single line diagram; conceptual design; preliminary design; detailed design; specification of
electrical equipments; cost estimation principle; calculation of protection equipment to
protect wires and cables due to overload condition; raceways; load calculation; power factor
improvement; load, feeder, and main schedule; emergency power systems; grounding

systems for electrical installation; short circuit calculation.
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w365  nsiaTziszuuliimas 3 (3-0-6)
LE365 Power Systems Analysis
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Prerequisite: Have earned credits of LE360

Calculation of transmission and distribution networks; power-flow analysis;
power-flow controls; electromagnetic phenomena of AC machines; symmetrical and
unsymmetrical fault analysis; power system protection and equipment; transient stability;

economic dispatch; grounding.

w371 UJUREMImadanssulndinmg 2 (1-3-3)
LE371 Power Electrical Engineering Laboratory
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Prerequisite: Have earned credits of LE202

Laboratory work on topics in Power Electrical Engineering Basic laboratory
practices in topics of transmission and distribution of electricity, direct-current machines,

alternating-current machines, paralleling of electrical generators

.372 ‘UﬁﬁaﬂWi%UQQVI’Naﬁ’JﬂﬁMVLWﬂ’]ﬁ’]ﬁQ 2 (1-3-3)
LE372 Advanced Power Electrical Laboratory Practices

Jdsduneu: aoula w371
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Prerequisite: Have earned credits of LE371

Advanced Power Electrical laboratory practices in topics of electrical machine
designs, simulation of transmission and distribution power systems, power system

protections, high voltage testing
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W.408  teniAwnIImnTINln 1 3 (3-0-6)
LE4O8 Special Topics in Electrical Engineering |
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Prerequisite: Have earned at least 30 credits of LE courses
Topics of current interest and new developments in various fields in electrical

engineering.

w409 tetieunimangsu i 2 3 (3-0-6)
LE4O9 Special Topics in Electrical Engineering |l
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watedaduiihaulaluvaezdu wienmswauilml 9 Tuase o vesimnssulidh
Prerequisite: Have earned at least 30 credits of LE courses
Topics of current interest and new developments in various fields in electrical

engineering.

W.415 N15USTUIANANN 3 (3-0-6)
LEA15 Digital Image Processing
Jrderunau: a@auls .210
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Prerequisite: Have earned credits of LE210

Historical development of image processing. Image data structures. Image
preprocessing. Image enhancement. Image pattern classification. Image postprocessing.

Morphological image processing. Image segmentation. Applications of image processing.
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wla2d  nguienssuvseuuiay 3 (3-0-6)
LE424 Fundamentals of Telecommunication Engineering

FudsRuneu: aouls m.320
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Prerequisite: Have earned credits of LE320

Introduction: Circuit switching; packet switching; standardized network, ATM, PDH,
SDH; network topology; layered architectures; broadband network; routing principles;
introduction to queuing theory; traffic engineering; multiple access; transmission systems
(microwave, satellite and fiber optic transmission); performance evaluation; applications in

telecommunication.

W.426 OEE D RC NI 3 (3-0-6)
LE426 Optical Communication

FudsAuneu: aouls m.220
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Prerequisite : Have earned credits of LE220

Structure, wavesuiding, and types of optical fibers; signal attenuation and
distortion; dispersions in optical fibers; optical sources; power launching and coupling;
photodetectors; optical receiver operations; link budget calculations; WDM system and

components; optical networks.

W.428 IAINTTUABDINA 3 (3-0-6)
LE4A28 Antenna Engineering

Jdsauneu: a@aula .220
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Prerequisite: Have earned credits of LE220
Electromagnetic radiation; fundamental antenna parameters; antenna analysis;
linear wire antennas; loop antennas; antenna arrays; antenna synthesis; aperture and horn

antennas; microstrip antennas; broadband and other antennas; antenna measurements.

w434 msdeansidane 3 (3-0-6)
LE434 Wireless Communication

dsAuneu: @auld 320
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Fosdaa waliansddyaiusinde esuszneudousedmiussuudeasndoud 1MIFIUNT
?iamil,ﬂ?{auﬁiuﬁm;ﬁu WA 3G, 4G, 56 wavdmsgulueuiag sEuuwaga1s nsididaviany
LarN1TIAN1SdYILNINADR A1NYTBTRdyILuUlTate Aluuessruuiigldvate e
SPUUMAEBUNAaIELe1INe (MIMO)

Prerequisite: Have earned credits of LE320

Wireless communication system; theory, principle of mobile communication
system; characteristic and impact of radio propagation; modulation techniques; speech
coding; diversity channel coding; multiplexing technique; interconnection components for
mobile communication system; standards of current mobile communication, 3G, 4G, 5G and

beyond; cellular systems: multiple access and interference management, capacity of

wireless channels, multiuser capacity; MIMO system

Wazs  msdeanslimedug 3 (3-0-6)
LE4A35 Advanced Wireless Commmunications

v o

udsruneu: @aule 1,320
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A o [

Nusrudmsuszuunisasarsuuulsanslusuins wmalulagnisaeanswuuliaien
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Prerequisite: Have earned credits of LE320

Fundamentals of future wireless systems Interesting technologies at present and

under development Applications related to wireless communications and technologies
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MW.a436  nsAeansiierisuuunauning 3 (3-0-6)
LE436 Broadband Communications

AuvsRuneu: aauld am.320

wdnMsveATTIENITRRANTULULIUN sd nSUsTUUIMSATinsaing Tnsdnyt Vol
Iﬂiqa%ﬁqﬁugmmm WAN, ATM, VPN, FDDI, DSL 8uwmesiin 8unsuida SDH denssunsiniinuas
QoS, FITH, WLANS, 1a39%18 PON DWDM MsdeansuuuLauniI mmgmﬁuaﬁm%"dwﬁ@@juu
fiugu PLC

Prerequisite: Have earned credits of LE320

Principles of broadband communication for telephone networks; Switching; VolP;
Infrastucture of WAN, ATM, VPN, FDDI, DSL; Internet and Intranet; SDH; Traffic Engineer and
QoS, FITH, WLANS, PON DWDM Networks; Broadband communications; Network standards
based on PLC

w455 waluladgnsialasi wazniswdn 3 (3-0-6)
LE455 Hard Drive Technology and Manufacturing

dsRuneu: aaula wl.241

uminAfueinlain lassaiisves erinaladn nadeuuazeudoya lnssairsves
ﬁ’]’e]l’m/LGdUEJULL@SLLNIULﬁUSij’eJM”a mSLLUaﬂﬁmmmmﬁmﬂu%’auﬂamﬂﬂﬁﬂ aen1suan g13alnsniazild
nnaaU Electrostatic discharge (ESD) %ia4aze1n (cleanroom) kagn13AIUAN NMsAnsiuABLILABS
(Interface) NM5ideuvalseuNEn

Prerequisite: Have earned credits of LE241

Hard drive introduction. Hard disk drive's construction. Writing and reading data.
Magnetic recording head & disc. Recording channels & head positioning system. Drive
manufacturing and testing. Electrostatic discharge (ESD). Cleanroom and contamination

control. Interface. Hard drive Manufacturing visit.

64



.458 ﬁugmﬂamam%mauéfuLLazﬂ?{uﬁm%’Uimﬂi 3 (3-0-6)
LEA58 Basics of Quantum and Wave Mechanics for Engineers

Fwdsdunew: aauld 9w.220

audiniudveanamadidendu-oyma lugUoyiusmeadinmansvesaunslviaees ua
guineneusiuegnaine lnglanzeymavetezneuLarNTaTAnINdanuvesdBidnnseuiineliin
N3HH ST LAZANIULVDITTUUDEABY AABAIUNITUTEYNANgU] ATaUANLTlTes UIENTaT 1A 0S
gunsnilalnsBidnnsetind uazuilumalulad fugdu

Prerequisite: Have earned credits of LE220

Topics include brief review of classical mechanics of particles and waves;
"derivation" of Schroedinger equation; the quantum theory of simplest systems, in particular
atoms and engineered quantum wells, the interaction of radiation and atomic systems, and
examples of application of the quantum theory to lasers solid-state devices and

nanotechnology.

wasd  szuuimdiglnih 3 (3-0-6)
LE464 Power Distribution System

lAseaiuareIAuszNauveIsruUIImuIg AudNvuYedian N1suTmIianisivan
wazn1sviwnelvan msﬁﬂmﬁumaﬁumﬂLLasﬁﬂé’ﬂWﬂﬂquﬁa nsvasmalinsuoninuaz ey
nsUszanunusiniuregunsallesiulussuudmiie lulasnia nsusmsdanisndanu aunin
Tl anesgrusaznisasavianmnnlih

Structures and elements of distribution power systems; load characteristics; load
management and forecasting; voltage drop and power loss calculations; reactive power and
voltage compensations; coordination of protective devices in distribution system; microgrid,;
energy management; power quality; power quality standards and monitoring
w65  Biannselindings 3 (3-0-6)
LE465 Power Electronics

AtsRuneu: @ould w241

AN vzvIgUnsaldidnnseiindings laleadds sawes naudaweslulnans
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Prerequisite: Have earned credits of LE241
Characteristics of power electronics devices; principles of power converters - AC

to DC converter, DC to DC converter, AC to AC converter, DC to AC converter.

W.467 wiganulandanulagnsiniu 3 (3-0-6)
LE467 Energy Resources and Storages

ANFILVDILNAINWAANGIU: 159905 I ndsAIUSDUBaznaIAILSausY, T5ebuin
WA um sy FBnsinnundanu: pstnfiundsugusuuanudou, nsinnunaanuguiuy
Fana, n1snnundanuguuudeng, nsinfundsnugduuulndied, mstnfundsuguuuy
Trihuazwiwdnlih, mstnfundanuguuuued, nsussgndldaudussuulnindaniey

Energy resource overview: thermal and combined-cycle power plants, renewable
energy power plant; Energy storage approaches: thermal energy storages, mechanical energy
storages, electrochemical storages, electrical and electromagnetic storages, chemical

storages; smart-grid application aspects

w468 mstesiuszuulninngs 3 (3-0-6)
LEA68 Power System Protection

FudsRuneu: aould w365

aunauaradinisiinninuinnies unum fugiu wazguantivessz uullosty
AEnwazlazlasaiNIINuesiad viisuUainssuawarndeuuausaiu n1sdesiunssualiu
wavnszuasamvlusyuuds nstasiualsdsmesiadsresniauazdyiatinses nmstesiunuy
nasna nstlestunsioutasinilh nstestuadesiudaludin nstestudauns mstestunemes
wuzigunsaidesiunuuiiaa, nislesiussuudmiig

Prerequisite: Have earned credits of LE365

Causes and statistics of faults, role, fundamental, and requirement of protective
relays, relay structures and characteristics, current and voltage transformers, over current
and earth fault protection for transmission lines, transmission line protection by distance and
pilot relaying, differential protection, transformer protection, generator protection, busbar
protection, motor protection, introduction to digital protection devices, distribution

protections.
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w469 nsduindeusieidald 3 (3-0-6)
LE469 Electric Drives

Fvdsduneu: aouls 21.465

gunsainsnsiuideulnfindiedidnnsedndids anudnuvuzanidlnan 61uns
vhauvestuiadeu I8nsiusnveswewnesliin msdediefidamnena aadnvuzantiaun
wsadnvesamailiih nstuirdounewmasinnse nsdumdeuamesinadu ssuunisduinden
vaweslaly Mslsvgndlinuszuunsiuideulugnavinssudnlua

Prerequisite: Have earned credits of LE465

Electric drive components, load characteristics, operating region of drives, braking
methods of motors, power transmission and sizing, torque-speed characteristics of electric

motors, DC motor drives, AC motor drives, servo drives systems, applications of drives in

industrial automation.

w473 Jmnsulnihusegs 3 (3-0-6)
LE4AT73 High Voltage Engineering

tsRuneu: @ouls .220

nstdauliiussadussuulninmgs nsasiaussiuganseuaadu nssuanss wag sy
Waddmiunmeaeu waliansinusadugs anaeienawuliiuasinadanisauiy usadulii
wifloninfesnnauulifiazauiuuivén wsnandluuia veuvad wasveawds wadanis
nadpuLTIRugs Unngnisaiiniiuasnistesiu nsussanuduiusawiu

Prerequisite: Have earned credits of LE220

Uses of high voltage in power systems; generation of AC, DC and impulse high
voltage for testing; high voltage measurement techniques; electric field stress and insulation
techniques; induced voltage due to electric and magnetic field; breakdown of gas, liquid and
solid dielectric; high voltage testing techniques; lightning phenomena and protection;

insulation coordination.
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w474 nsUssendreuiiameslunTinserissuulniihmas 3 (3-0-6)
LE474 Computer Methods for Power Systems

FudsAuneu: aouls m.360

wnndvasszuuliindids udnnslusunsuiienisinsgriszuuliindids mseuna
Usnallwtilunnzaniuzegs nsujifnunaznismuauszuuids madansmamsnzdian

[

nsUseynalayayusehivg
Prerequisite: Have earned credits of LE360
Power system matrix; power system programming; steady-state computation;
power system operation and control; optimization techniques; artificial Intelligence

applications.

W47 vannsaannliin 3 (3-0-6)
LEAT7 Fundamentals of Power Quality

FudsRuneu: aouled w465

wiasindle waws wansgnuvvesranldiudaduneszuulvinmds uagniauives
Jymgunnirdsliifidiwansenudenisihauvesgunsallid smsgrununmidsliiiuas
N130159930 NMsUseiiiuaanniasliin

Prerequisite: Have earned credits of LE465

Sources, consequences, Impact of nonlinear loads on power systems and
solutions of power quality problems that affect the operation of electrical equipment.

Power quality standards and monitoring. Power quality assessment.

w478 wuudaesmainvenaiosdnsnaliiiuazsyuuliiinigs 3 (3-0-6)
LE4T8 Dynamic Modeling of Electrical Machines and Power Systems

dsAuneu: @auld am.360

wuusasanaTavenasesdnsnaliiiddasiva veswewediniieni veduan wazves
syuulnihaunsiivadnvedassigliin nmsiesivsiatosamuuudadunaldidudadu ans
Ussgndlduuuiaesssuuliihlivmesiiadiosnndaunasidauseiu

Prerequisite: Have earned credits of LE360

Dynamic modeling of synchronous machine, induction machine, load, and power
system; algebraic equation of power network; large- and small-signal stability analysis;

applications of power system model in rotor-angle and voltage stability analysis.
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w479 szuvlasstnelwihsenies 3 (3-0-6)
LE4AT79 Smart Grid

vsAuneu: @oula 2.240 w39 .209

wuaRndesdureddassnelniingease: aadnenssuvedaseigliiiidaaios
Tassa$ragaamnssuliiln ssuunisangliih aondludi wwIesiausunamdaluda dasienlnih
MIaEuiEInIsHaalii nsdinussansnmussnsidndsaulni wa‘vﬂmuwguﬁau anilany
wdanulrlilsiusalaih undsiulnlwindeeiasseaiey lasadelnihdaadosiunsiuindeud
nsanusunamusulaeenles waznsiuderudiden

Prerequisite: Have earned credits of LE240 or LE209

Basic Concept of the Smart Grid, Smart Grid Architectures, Restructuring of Electricity
Supply Industry, Smart Power Grid Framework - Generation Domain, Transmission Domain,
Distribution Domain, Load Domain, Renewable Energy Complex, Power Station for Electric
Vehicle, Power from Smart Building, Smart Grid as a Driving Force to Low Carbon and Green

Growth Society.

Wagd  vusudladoud 3 (3-0-6)
LE484 Mobile Robotics

awnvesmaluladvusud lassairsvesfusudiied oufl szuvTondulfvesuyud
LR TLAZLOALBLNDST STUURTALAENAMARSYRNULUA INATANITIALAZATUAN N1TIINIUAY

a 1

mssuunduas szt Jyyssiviuasmsussgndluusudindoud

Overview of robot technologies, Structure of mobile robots, Software system for
robots, Sensor and actuators. Robot kinematics and dynamics. Measurement and control
techniques. Path planning. Localization and navigation systems. Artificial intelligent and its

applications in mobile robotics

w485  mIUszendldaunsuinimesiussuuaIuAy 3 (3-0-6)
LEA8S Computer Applications in Control Engineering
Tassadsiiugiuressruumuguuuuldneufiuneseuay n1swdsuainssuuaiuey
wuvseilesnduuuuldnenfiunes n1slinszinsmouaussinni, lalssnmduimg uaz
dyanaanaialuszuy mssenuuusimunuuuulideideslagends mMafusn, mamevausds

= =
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Fundamental discrete-time control system configuration. Migration from classical
control to discrete-time control system. Analysis of the system in transient response, relative
stability, steady-state error. Discerete-time controller design based upon root locus, frequency

response and deadbeat.

wlag7  Jggusehivg 3 (3-0-6)
LE487 Artifical Intelligence

tsRuneu: @ouls .200

sruudlynuseivsidowiu uudauasnguisng 4 vesssundgaussivg nnadeus
YouAdeddng lassngUszaniieanagnisiseusigedn msussyndldseuulyanuseivg

Prerequisite: Have earned credits of LE200

Introduction to artificial intelligence, Principles and theories, Machine learning,

Neural networks and deep learning, Applications of artificial intelligence

w488 syuudnludivieenamngsy 3 (3-0-6)
LEA88 Industrial Automation Systems

FvdsRuneu: @ouls m.380

szuudnluiintsgramnssuiiruauiiefivead (PLC) Tudszuuiuindeuweshuas
Tuufndlaih nisTusunsufiueadtuiiugiu vdnn1svesszuuanisn (SCADA) nsTusinsuan s
lensIainlagmUANNTEUIUNMINegRAMNSTLTIATUALETiLeAT

Prerequisite: Have earned credits of LE380

PLC-based industrial automation systems including servo drive and electro-
pneumatic systems. Basic PLC programming. Principles of SCADA systems. SCADA

programming to monitor and control the PLC-based industrial processes
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w361 nsesnuwuuszuulilaslusEes 3 (3-0-6)
CN361 Microprocessor Systems Design

sAuneu: @ould m.262 wie .242

lulpsTuswawedidedu andnenssuvemiisysyanana svuula msdeusde
mireaud gadds nvweasuvd lnssaisveslilasreulnsaiaed wosndunmuazionving
alunUszasd gunsalnanaauudn loun wasnoynsy dudaswouzdonilufdva wazdiduiian
awddmsululasaeulnsaass n1slusunsudindnnisdumesing n1sussandldaululas
Inswaes/lulasaoulnsaians

Prerequisite: Have earned credits of CN262 or LE242

Introduction to microprocessor. Processor architecture: processor bus, memory
interface, instruction set. Assembly language. Microcontroller structure. General-purpose
input/output port. On-chip peripherals including serial port, analog-to-digital converter, and
timer. C language for microcontroller. Programming interrupt handler. Microprocessor/

microcontroller applications.

IN.466 Sumedifinveassnds 3 (3-0-6)
CN466 Internet of Things

FdsAuneu: @eula am.361

wmelulaf Buwmesiinvasassnds (ntemet of ThingsloT) aantlnenssuvesdumesiin veq
A5NAS laseasnevesgunsnl Le‘z‘juwa%uazLL@@@L@L@@%L%@W’M LAsevEtazinslnADaLuy M2M Lne
nduaznisuszuianafivievey nslnaeanisideuleaduwmesidn ldun REST waz MQTT 19
UTEUIARAUUNGUNLAIMSU 0T ann1svesaudasadeaindatgguats n1susmsianisgunsal
waglasete loT nsdifinwvesnisussend loT Tulssnudaasusuasilowinioy

Prerequisite: Have earned credits of CN361

Internet of Things (IoT) technology. loT achitecture. Structure of loT device.
Introduction to sensor and actuator. M2M network and protocol. Gateway and edge
computing. Internet connectivity protocols including REST and MQTT. Cloud computing for
loT. Concepts of end-to-end security. IoT device and network management. Case studies of

loT applications in smart factory and smart cities.
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W.203  UfiRnsmamnssulniidessy 1(0-3-1)
LE203 Introduction to Electrical Engineering Laboratory

FdsRuneu: aeulauiednwinieusu a.209 wie am.240

hufindtnsenislafiduiiugiu Feuindnnisinanuisldaugunsaiiniesdesis
Tunsusznauasesiitiuasdidnnseding itelvisznevinnsiiudowiuld Feuididnnseiing
Bosdu szuviiengiazannsonddgmmanasivihidestuuasdiinnseindidosuld 3ous
SEmsldeenuasuisegdlumsinneiasiniiddnmsednddedu

(EwiuindAnmanyirimnssueiena gnanunig)

Prerequisite: Have earned credits of or taking LE209 in the same semester

This course focuses on practicing skills in basic electrical engineering. Learn how
to use equipments and some electrical elements. Connect some electrical circuits. Identify,
analyze and solve some basic problems in electrical circuits and electronics. Learn how to
use basic circuit and electronic software.

(This course for students in Mechanical, Industrial Engineering)

w200 Fennssulniinesdiu 3 (3-0-6)
LE209 Introduction to Electrical Engineering

MM53ATIEeesNsELAnsILarnsELaaduledy usIu nsTuALaYAI§IIY WUz
wwseadnsnalililn a9 w3sssudalni uawesind wifouwlaslniiuaznisinluldonu deissuy
yhanua wustiaiesdieTaiiugiumaliih

(FwiuinAnwiany3vimnssuiaieana gnannng)

Basic D.C. and A.C. circuit analysis; voltage; current and power; introduction to
electrical machinery i.e. generators, motors, transformers, and their usages; concepts of
three-phase system; introduction to some basic electrical instruments.

(This course for students in Mechanical, Industrial Engineering)
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.428 FFINTTUAIDINA

.434 n3Feansiadeui

w.455 wmaluladansalasnuaznisuan
m.458 ﬁugmﬂamam%mauéfuuaxﬂfﬂ"u
duTuiang

.465 Bannsedndinds

.467 Isaluiiuazaniladi

.468 nsteaiuszuulniinmda
M.469 n3Tuladauseraslnii
.473 Fmnssulniiusegs

.474 MsUssgnAneNinesluN AT IERTE UL
Indmnas

.477 viannisaan il

.478 wuudrassainveaedesdnsnaliih
wagszuulninmas

W.479 szuulassnglaingansey

9.484 viupu AR oud

(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(1)
(1)
2
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)
(3)

(3)
(3)
(3)
(3)
(3)
(3)

(3)
(3)

(3)
(3)

.485 MsUssendldnupesuiiunesiussuuaivay (3)

w.341 Blannsafindniunmn

21343 AiAuAEns

344 saulndiannseiind

.345 wiAlulaBnsnanansieia
m.360 sruulninmag

19.363 1a3padnsnalwih 2

21364 nseanuuuszuUlnii

M.365 MIATIEUsEUUlNAAaY
19,380 desiletauaznisTavslud
21.381 szuuAIUAY

382 UfiAnmaiaiesiioTauazsuunste
.401 TAsaumaimingsulniii 1
21.402 Tasanumaiainssulniii 2
211.408 Widafiawnisimnssulin 1
.409 Wadafawnisianssulain 2
.415 MSUTTUIBNAN N

.424 guienssulnsaunay
.426 ANTFEANITVINSUET

.428 FAINTIUANYDINA

.434 n5deansldane

.455 maluladansalasnuarnisuan
.458 ﬁugmﬂamam‘mauﬁuLLazﬂﬁu
dmsuaaang
.465 Biannseindid

W.467 unasriandsnuiagnisiniu
.468 nsvasiuszuulnihigs

.469 M3tuideusiemdlin

.473 Fenssulniiuseas

W.474 M3UszendnouimesiuNTIATIERsEUY
Ilfinas

.477 wannisaan Il

.478 uwuudraesatnveaiesdnsnaluih
wagszuuluinfas

W.479 szuulasstnglainganses

.484 Yugudiadeui

.485 M3UszgndldnupeuiiuneslussuunIuay

98




5183V IUNENGAT W.A. 2561

sgvlundngns w.e. 2566

1,487 TassneUsyamuazszuuiled
.488 seuudnluliivngnamnssy
N.291 NAFENSIFINTIN

M.361 mseenuwuussuululasiusiwales

466 DUNBSLINYDIATINE

sedvidieulily

28.101 ewdidesiumedndnimnasueans
.301 YuRn1smsimnssuluih

.302 NSORNLUVNUNISIAINTIULINHAN
325 indetien1sdeasuavansd

224 weluladansaumanaznnsdoans
225 waluladlnsauuipuidody

.295 W&l fudaanden

MLA67 MSIUSHNTUNWILDVALEA

(3)
(3)
(3)
(3)
(3)

(1
2
2
(3)
(3)
(3)
(3)
(3)

s

.487 JyaUsenug
.488 syuudnludianiagnannssy
N.291 NAFENTIAINTTY

M.361 nMseenuuussuululaslusiwaiees

M.A66 DUNBSLTAVDIATINE

snevniieulsdla

271,101 waluladansaunaasislvadilasiu

29403 A TFnIenssuliin aSess5u wardaUsAy

371 YuRn1smimnssulniimas
W.372 ‘Uﬁﬁ"am3%uqﬂmﬁmmsu1w%ﬁwﬁq
w311 Uﬁﬁ&msﬁugmmﬁmmaulﬂﬁﬁ?ﬂ'ami
312 MIsenuuvaumaimnssliindeans
.435 Mfeanslmedugs

436 mMidoasaForisuuukaun

.464 szuvI gl
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MAKUIN 4 ANUFIAARDIVDINAANTNNTITEUT UATNITORNUUUNANGAT

HAANSN13I38UTYaMANgAT (PLOS)

AuAuS AuNnee AUIIYFITY | ANUANEUZUAAA
3787397 v ]
(Knowledge) (Skills) (Ethics) (Character)

K1/ K2|K3| K4 K5|S1|S2|S3|S4|S5]| E1 E2 Ci1 c2
1) Avdnwiall
1.1) wuanANNiniulanuaza A
15.124 epunuiAsygng v v
15.101 lan a%eu waglneg v v
15.109 wInNTIUAUNTEUINARKUTENOUNTT VoV v
1.2) 'vimﬂqu‘vf%ﬂma:ﬁ'nw:ms?iams
AFL101 NISAR 81U LazlTuuag9ilaN el v
a1.105 ﬁﬂwmﬁﬁamsmammﬁaﬂqw v v
5.102 FIndugunisnin VoV
U5.106 ANUARAS9ETIARAZNSHDENS VoV v
1.3) nuINANAAIEAS NBAdans wazimalulag
W.123 infiflugn v
101 msdeulusunsunenfinnesiecdu v
203,106 AUV NEINTSTTUIRUAZNE 191U v
23,107 eluladdaadosiileTingalnsl v
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HAANSN1338UTYaMANgAT (PLOS)

1'% b4
AUANT

(Knowledge)

AIUNNWY

(Skills)

ANUDTUSITU

(Ethics)

AudNEULYARS

(Character)

K1

K2 |K3|K4

K5

S1

S2

S3

S4

S5

E1l E2

c1 c2

15.103 TINAUANUEIEU

v v

v v

aa o

15.107 vinwgAIaiunIskAUgYm

1.4) MUIAFUN1TUBLTINBLUNIBUIAR

15.108 ANSWAILILATIANITAULDS

1.5) ¥19AN1TUINMsAANLAZNIsIEU3AIINNSUUR

15.100 walllesiunisastiountym

2) JYNANL

2.1) v nawiznugu

2.1.1) AHUIINUFIUNANAAIEASUALINEIANENT

3
v A

bARARANUZ U

Y 9

A.111

A.l12  LsIAdin s IevkasuAaafaUsEYnd

A.214  AUNTSRUNUS

M.133 WAnddmsuieans 1

M.134 NANddmUTUIAING 2

w173

M.183 U

< S L <
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HAANSN13I38UTVaMANgAT (PLOS)

1'% b4
AUAINT

(Knowledge)

AIUNNWY

(Skills)

ANUDTUSITU

(Ethics)

AudNELYARS

(Character)

K1

K2

K3

K4

K5

S1

S2

S3

S4

S5

E1l E2

c1 c2

[

M.184 UHURNsHANddmSUIAINS 2

2.1.2) NGUIVINUFIUNSIAINTTU

2N.100 ASIWAIAINTIU

277,100 A5UFITUA NS UIAINT

27,101 waluladansaumaadelniiosnu

10.121 Tan3Amngsy

2.2) AYANIELAIU

2.2.1) NGUIYIVIAUNGIAINTTY

1) Ayrueaulugnn

W.200 AfnAaEnsIAINgsuludn

W.201 nsEnruneImnssu i

.202 UJURNsugumaieanssulni

W.210 dgygIdkagszuy

.211 ngufenuaziduwaznszuiunsdy

M.220 Ngufauinwlmvantng

W.230 wAdAdaRarn1emns syl
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HAANSN1338UTYaMANgAT (PLOS)

R AUANT AUTINYE AIURIVFIIN | AUANYMZUAAS
nen (Knowledge) (Skills) (Ethics) (Character)
K1|K2|K3|K4|K5|S1|S2|S3|S4|S5| E1 E2 c1 Cc2
W.240 MTIATIEISAThNTn Vol v v
.241 gunniuazisasdiinnsedindiiugu V| v v
W.242 N1T9INKUUINATAINE VoV v
W.260 ww3esdnsnalnd 1 VoV v
.300 Hnoumaimnssulai Vol v | Vv |V v
320 noufinisdeans VoV
W.330 MTIATITATIADRA v v
W.340 2995818nnsednd VoV
380 n3esdiotauaznisiavallii v
.381 syuuMIUAL VoV v
382 UfTRnmaiedesietauarsruunisia v
W.401 Tassnumaimnssulnii 1 A A VA VoV
.402 lasenumademnssulin 2 A A VA Vo v
W.403 FTwirnssulnin A3us35) wazdediAu vo| v v v v v
2) AW UIAVUBNEIYN
1N.291 NAMERNTIAINT I v
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HAANSN1338UTYaMANgAT (PLOS)

1'% b4
AUANT

(Knowledge)

AIUNNWY

(Skills)

ANUDTUSITU

(Ethics)

AudNEULYARS

(Character)

K1

K2

K3

K4

K5

S1

S2

S3

S4

S5

E1l

E2

c1

c2

2.2.2) NGUIYNADNNIIAINTTY

1) wuudIvtWRIN1ae

1. FY1VIAURNIZBVUI T IARINAS

W.360

suUlnAnings

W.363

wAsesansnaludin 2

.364

nseenuuUsEUUli

.365

AT iATzszuUlninf&s

< | < | < | <

< | < | < | <

<L | ] <

< | < | < | <

M.371

UfuRn1smaImnssulvinias

MW.372

U AN tuamnaienssuliihAas

W.465

1 [

Sannsalindnias

W.467

WA LTINS I ULAZAISANLAY

W.468

nstdasiuszuuluinnnga

M.473

Frnssulniiuseas

< | < | < | <

< | < | < | <

< < ] <

MW.474

1Y

N84

nsUszendreuiameslunTlassssuulnih

< S ] S S R <

S S I N
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HAANSN1338UTYaMANgAT (PLOS)

1'% b4
AUANT

(Knowledge)

AIUNNWY
(Skills)

ANUDTUSITU

(Ethics)

AudNEULYARS

(Character)

K1

K2

K3

K4

K5

S1|{S2|S3(S4|S5]| E1

E2

c1

c2

2) wyusinlnirdeans

1. Fy109AURNIZ YR INHFdS

M.311

o
a wva A

UfuinsugumBAmnssulnihdeans

W.312

U UANstugmnamnssuliidoans

W.314

Y]

nsUsznaNad IR

W.323

ARG RGARGRNG

w.324

nsdeansleyauazinTeTIedeya

W.333

Fenssululasin

W.426

ANSADANTNIILES

W.428

AFINTIUAIYDINA

W.434

AsERaNsbSane

IN.361

nsepnLuUsTuUlulAslUS A s

< ] S <

< ] S <

A O O N S U BN

< N L S e <
< S ] S S S R <

2. AY1UIAULRBNLANIZHYUIV WA FES

.435

nsdeanslianeduas

W.436

N15ADEN5ATDVYBLUULAUNIN

MN.466

SUNDSLINVDIATING
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HAANSN1338UTYaMANgAT (PLOS)

1'% b4
AUANT

(Knowledge)

AIUNNWY
(Skills)

ANUDTUSITU

(Ethics)

AudNEULYARS

(Character)

K1

K2

K3

K4

K5

S1|{S2|S3(S4|S5]| E1

E2

c1

c2

3) wyusdvlwniysannis

JyudendmIunguIvNaNNIIAINTTY

M.311

o
a wva A

UfuinisiugumImnssulnideans

W.312

U UANstugmnamnssuliidoans

W.314

Y]

nsUsznaNad IR

W.323

ANSARANSAIVA

w.324

nsdeanseyauaziATaYIeYeya

W.333

Jenssululasan

.341

SiannsatindnienIn

w.343

PAUAIANS

.344

aaUlndldnnseting

.345

WALLlagNSHANE1SNIFLN

.360

seuUlnHnAS

M.363

PS093nsnalud 2

.364

nseanluusEuUlnih

W.365

AATIZATEUU INAIAAS

N S U O B O U L B O U S

N S U O B O U L B O U N L

A G L B O U S O O e I S U B

S G L B N - U O O I I B N S S N
N S I - I O T U L B O N O
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HAANSN1338UTYaMANgAT (PLOS)

1'% b4
AUANT

(Knowledge)

AIUNNWY
(Skills)

ANUDTUSITU

(Ethics)

AudNEULYARS

(Character)

K1

K2

K3

K4

K5

S1|{S2|S3(S4|S5]| E1

E2

c1

c2

W.371

wa

UfuRn1smaImnssulvifinias

MW.372

>
a wa Y

U UANstugamnaimnssuliiAds

W.408

PgoRaenIfnssuliii 1

409

FdaEenIalmnssulnii 2

W.415

ASUSZUIANANIN

w.424

N IMINIsUlNIANLIAY

W.426

ANSADANTN LA

.428

AFINIIUAIYDINA

W.434

ASERAT S ANY

W.435

nnsdeansliangtuas

W.436

N15EDANTLASUNLLUUBAUNIN

.455

walulagansalasn wazn1suan

.458

HugunaransmpuitLazAdudmTUIAINT

w.464

seuvT el

W.465

1Y

Siannsalindriads

W.467

WA LTINS I ULAZAISANLAY

S S U R N U U O I I B N N e N

S S O R N U U O I I O S S S

A N U O U O B O S O O U N

A O N U O S L O B N S O S S S
S G L B N - U O O I I I N N G N
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HAANSN1338UTYaMANgAT (PLOS)

R AUANT AUTINYE AIURIVFIIN | AUANYMZUAAS
nen (Knowledge) (Skills) (Ethics) (Character)
K1|K2|K3|K4|K5|S1|S2|S3|S4|S5| E1 E2 c1 Cc2
w.468 nstesiuszuulninmas A A v ooV
W.469 msduiadouderidslilii Vo vV Vo v
w.473 Fenssuliiusege V| vV VoV
W.474 msUsvendreuiIwaslunITATIERTTUY Vol vV
Tonmas
W.477 wannsAanInliih VA B V| v
W.478 wuuaesmairvenasesdnsnaliiiuagsyuy Vo vV VoV
T A8
M.479 szuulassnglniigaasey VoI VoV VoV
.484 Yugusladoud Vol VoY VoV
.485 MsUszendldanunsuiamesiussuuaIuAy Vol vV VoV
.487 UgyayUsehivg V| vV Vo v
.488 syuudnludivnagnamnssy Vo VoY Vo v
M.361 mseenuuuszuululasiusiwages Vol VoV v ooV
WM.466 Bunesiinvesasnds Vol VoV VoV
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HAANSNI5I38UTVaMANgAT (PLOS)

A1uA43 (Knowledge)

b

= b dy a
EJTJ&IF’]’J'W&J?VHQWU%’]UVI'1\1’3?1’)ﬂ533J1W‘1N’1

K1 63

K2 #Fouaunsadilaluiinmhanusiugiumadmnssulnitlldoy

K3 fiEsuannsoUszndldnnudfugumeimnssuldih

Ka fEsufenudiugumdmnssulnihfidomeluniadouimeluslv o 16

K5  gleuansninnuiaznsussgndldnnnuimamnssuiuasimalulaginiluadiassadegannisldnunasnisussendsole

fnunnee (Skills)

S 1 fisuannsavhanusmiuiugauld

S 2 HSsuaunsauansliiuiannuanunsaluniadugiila

S 3 gRsuansaldesnnnuinidmnssuliiilunisui gl

sS4 fEvuannsaliiedesilelumsesnuuuneuitymmaimnssuluiiile

S5 FRguannaniuukarinuInerauINamnsidlnihusasuula

#1Ua585554 (Ethics)

=

E1 b auﬁmm%ﬁﬁaﬁwﬁmﬁmgwmaﬁLﬁaﬁaqﬁuim%w

PUANNTONATNRTLETIN VITIUITU LA EJ‘LJ 9 VlLﬂE’J’J“UENﬂU'ZJ“(ﬂ“UW

3
E2 i3
Y

AuanwzyAAa (Character)
C 1 JWuiwandliiutianisiasesssuluinndn

C2 LﬁuﬁgﬁlﬂﬁﬂmL'%auifashwimﬁm
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