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1.4 HAAWSNNIISEUFVINANGNT

1.4.1 NAN3I38UITEAUNANEGAT (Program Learning Outcome: PLO)
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1) KuInIv1UsAU
1.1) s183v1UsAuTunuIein -
1.2) sevvsrulitduniiein 3

2) wmLaen -

3) AVTINYIANUS 36

IMUIUNUENATINNADANANEAT 36

3.1.3 5997391
3.1.3.1 BNINIVIVIAU

CY

Undnwmnunun1sAine desdinusedysiealuil lneldtuniieina

*¥S 488 891 dunuUSyan 1
Master Seminar |
*¥S 488 892 dunuuTygln 2
Master Seminar ||
*¥|S 488 893 dunuUTygln 3

Master Seminar I

Wi 1 wuudvnnis n 2 fesAnesnedvisiuau 6 wihein ansedvseluil
*¥S 488 001 szilsuitidomaimnssuluiniazaeuiimnes
Research Methodology in Electrical and Computer
Engineering
*IS 488 003 nsAnTeenuuULazn1suAtynvrnssulaii
uwarARNiInesAmMIULUTENaUNTS
Design Thinking and Problem-solving in Electrical

and Computer Engineering for Enterprise

3.1.3.2 BUINIYV AN

12
18
36

WA 1 WUUIBINTT A1 WU 1 huu3nInig n2

1(0-3-1)

1(0-3-1)

1(0-3-1)

3(2-2-5)

3(2-2-5)

nguAvIAInTIUlviAduazlniusege (Electrical Power and High Voltage Engineering)

*S 488 101 A1590NWUUTEUUNTEYINANASY
Electric Power Distribution System Design
*S 488 102 A5n15n1mauimestussuulndnnga

Computer Methods in Power System
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¥IS 488 103

¥1S 488 104

¥IS 488 105

¥1S 488 106

¥IS 488 107

*IS 488 108

¥IS 488 109

¥IS 488 110

¥IS 488 111

¥IS 488 112

¥IS 488 113

¥S 488 114

NENIVIIAINTINTTUUNGWUGLR1A (Clean Energy System Engineering)

¥IS 488 115

¥IS 488 116

¥S 488 117

¥IS 488 118

mimﬂ'ﬂmmsauﬁ?jﬂimmimﬂiiml‘v\lﬂﬂ
Optimization in Electrical Engineering
WnsmeAdlaeanImns sy

Methods of Engineering Mathematics
ﬂ’]i‘VI’]ﬂl’]mm’]%ﬁ‘u‘ﬁl?jﬂLL‘U‘Uﬂ@utm“ﬂumuiﬂ%ﬂﬁiﬂﬂﬁﬂ
Convex Optimization in Electrical Engineering
wfesn ez nainluszuulniAas

Power System Dynamics and Stability
nseonuuuszuudasiulniiAgs

Power System Protection Design
audedaldvassyuulniiiigs

Power System Reliability

Aaun i lusguulnfinig

Power Quality in Power Systems
Fenssuluiuseas

High Voltage Engineering
mﬁLmﬁzﬁamiﬂWﬁﬂmmﬁmmaﬂﬂﬂwLmqq
Electric Field Analysis in High Voltage Engineering
wmafialaavvanduuimanlih

Numerical Method for Electromagnetic wave
Amnssunduwivaniugi

Electromagnetic Wave Engineering

WaidennImnssuliihmdaagniiusaas

Selected Topics in Electrical Power and High Voltage Engineering

WS TUNALNY

Renewable Energy Resources
sTUUwaduateinduaznsussend
Photovoltaic System and Its Applications
wAlulagnaasnuy

Energy Technology

syuululasnse
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Microgrid System

*S 488 119 syuvaunsnnsnasell

Modernization Smart Grid System

*S 488 120 WITLaBNNIIAINTTUTTUUNANUAL DN

Selected Topics in Clean Energy System Engineering

3(2-2-5)

3(2-2-5)

nguIvnIAInssudiannsaiindinasuan1saiunu (Power Electronics Engineering and Control

Systems)
*1S 488 121

¥IS 488 122

¥IS 488 123

¥IS 488 124

¥IS 488 125

¥IS 488 126

nsuszgnsBdnnsedindindslussuulninmgs

Power Electronics Application in Power Systems
wialulagnsuuasiunaslaeisaing

Switching Power Conversion Technology
N3919899THUAINUARIAZNTAIUAY

Power Converter Modeling and Control
mimuqmmi%’uLﬂ?ﬂlauﬁaﬂlvm’l

Control of Electric Drives
nMsUszgndmaiianismuasliivingauian

Applied Optimal Control Technique
daldonmaimnssudidnvseiindinduaznisniuny
Selected Topics in Power Electronics Engineering and Control

Systems

nguIg3AINssuNIsTuAdauig Wi dmSuerunue (Electric Drive Engineering for

Vehicles)
*S 488 127

¥IS 488 128

¥IS 488 129

¥1S 488 130

¥IS 488 131

wialulageugusluin

Electric Vehicle Technology
JEUUAIUANENUEUALNT

Electric Vehicle Control System
srUUSAUsTALUMAD L ULUA LI

Electric Vehicle Battery Charging System
sruudaUszLUAmeIsUEuALIT L Fany

Wireless Electric Vehicle Battery Charging System

szuulniaingasaly
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Railway Traction Electrical Systems

5488 132 szuudnglvihdmsusal 3(2-2-5)
Railway Electrification

S 488133 whidadenmdmnssunmsiundeusisliihdmsveuminug 3(2-2-5)

Selected Topics in Electric Drive Engineering for Vehicles

nguirnIAInssudiannsaiinduazsruuauasnaileda (Electronics Engineering and Embedded

Systems)

*|S 488 134 N15OBNKUUITUUAINA 3(3-0-6)
Digital System Design

*S 488 135 lulpsmeulnsaaesuazn1sussynd 3(2-2-5)
Microcontroller and Applications

*|S 488 136 syUVADINARIN 3(3-0-6)
Embeded Systems

%S 488 137 dudnnselndvinisunme 3(3-0-6)
Biomedical Electronics

%S 488 138 A159BNUUVINATTINLOULADNAMSUTINTUNNE 3(2-2-5)
Analog Integrated Circuit Design for Biomedical Applications

%S 488 139 hideidenmairmnssudianvsedinduazsyuvanssnailsdi 3(2-2-5)

Selected Topics in Electronics Engineering and Embedded

Systems

ﬂiﬂ;ll%ﬂj'ﬁﬂ’llﬂiiﬁJ11/\|ﬁ’]§8%‘l'1’iLLﬁZIﬂ’ix1‘lh8 (Communications Engineering and Networks)

%S 488 140 memsgiaunuwivanlniiuagnnsnszaneadu 3(3-0-6)
Electromagnetic Field and Wave Propagation Analysis

%S 488 141 Aennssululasiam 3(3-0-6)
Microwave Engineering

%S 488 142 syuUReaseiouas 3(3-0-6)
Optical Communications

*|S 488 143 niseenuwuuatgenaade i 3(2-2-5)
Modern Antenna Design

%S 488 144 nsHeansindeud 3(2-2-5)

Mobile Communications
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¥IS 488 145

¥1S 488 146

¥IS 488 147

NNTAATITATEUULATOUNY

Networking System Analysis

welulaBnisdeansnuiiey

Satellite Communications Technology
wdadennaluladiemnssuliihdearsuazlnsang

Selected Topics in Communications Engineering Technology and

Networks

NENAIYIIAINTINABUNIABS (Computer Engineering)

¥1S 488 201

*IS 488 202

¥IS 488 203

¥IS 488 204

¥IS 488 205

¥IS 488 206

¥1S 488 207

*IS 488 208

¥1S 488 209

¥IS 488 210

¥1S 488 211

**1S 488 212

Y

Amnssufdviauardumedidelunnasswds
Digital Engineering and Internet of Everything
msUszanadyanalisedies

Discrete Signal Processing
nsUsznaNady QIR

Digital Signal Processing

mi%iamisﬁa;gjaLLazﬂauﬁaLmﬁ

Data and Computer Communications
MT0LENNINIAINTINADUTIADILAZIATOUNY

Selected Topics in Computer and Netwok Engineering
#01UnenITUNITUSTINANARUUNG NI

Cloud Computing Architecture

AMINTINBONAWIS

Software Engineering

anntnonssugondnas

Software Architecture
NMSUSELNANAANTTOULEIUATNTUTEUIANARUUNGLLL
High Performance Computing and Cloud Computing
weluladudeonisu

Blockchain Technology
WUadenmaImNIsugandwIshasNMsUsEens
Selected Topics in Sotfware Engineering and Applications
i‘]igzywnawﬁuazmiﬁauifﬁumm’%'aq

Artificial Intelligence and Machine Learning
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v

S 488 213 MTUTEUIANANINLATNITTUIANATIIA 3(2-2-5)
Digital Image Processing and Computer Vision

%S 488 214 mAlulagn1s3nguuy 3(2-2-5)
Pattern Recognition Technology

S 488 215 wAluladvoyarunalngiuazn1sussanaNakuuNguie 3(3-0-6)
Big Data and Cloud Computing Technology

**|S 488 216  MYIATIZVITEYA 3(2-2-5)
Data Analytics

|5 488 217 msdamsteyavuslvgsensSeuiveeios 3(2-2-5)
Big Data Management with Machine Learning

*5 488 218 shidaidenmaimnssumsiSeuiveaeios 3(2-2-5)

Selected Topics in Machine Learning Engineering

NEUIVIIANTTUUBUALALIZUUAIUANSALUIIA (Robotics Engineering and Automation
Control Systems)
S 488219 MITIAMNIUIEUUAIUANSALULR 3(2-2-5)
Instrumentation for Automatic Control System
¥S 488 220  AAINTIUVULUA 3(2-2-5)
Robotics Engineering
*S 488 221 nsUszgnAldvueudlunsyUIUNSHEALUUSRLLLR 3(2-2-5)
Robotic Applications for Automation Process
¥S 488 222 WUalERNNIAINTIUUEUALAETEUUAIUANSA LU 3(2-2-5)
Selected Topics in Robotics Engineering and Automation

Control Systems

NENIVIAINTIUNBATIARILL (Agri-Intelligence Engineering)
S 488 223 wialuladlWihuardidnvsedndifienisinuns 3(3-0-6)
Electric and Electronics Technology for Agriculture
s a8 224 msUszyndltlalasaeulnsaaesiiiensinuns 3(2-2-5)
Applications of Microcontroller for Agriculture
S 488 225  walulaglvinlunsezuiunisudssunenisinens 3(2-2-5)
Electrical Technology in Agricultural Processing

%S 488 226  Fanraniwazianuily 3(2-2-5)

Materials Science and Nanomaterials
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¥IS 488 227

PUBLEADNMNITIAINTTUNYATOIRI VY

Selected Topics in Agri-Intelligence Engineering

nguAv1IAINTIUINAANe (Electrical Engineering Education)

¥1S 488 301

¥1S 488 302

¥1S 488 303

*IS 488 304

nTeLazRauIANssuliuazAoNIWasANY
Research and Development in Electrical

and Computer Engineering Education
n1soenLUUTEUUNsaRwlAnTsu i lazAauianesAny
Instructional System Design in Electrical

and Computer Engineering Education
winnssunazalulagniensdnwiaudenssuliiuag
AOUNILADS

Innovation and Technology Education in Electrical

and Computer Engineering
WidaienmaimnssulniiazaouiamesfAng

Selected Topics in Electrical and Computer Engineering

Education

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

nguIvIYIAUINTIAINTIUINAUAaZABUNAADIAUNI9II91U (Work-integrated Learning in

Electrical and Computer Engineering)

¥IS 488 401

¥IS 488 402

¥1S 488 403

*IS 488 404

¥1S 488 405

¥IS 488 406

¥1S 488 894

NSUTMSIATINNTIMNTINLaEN1SInNsdmSugUsEnauns
Engineering Project and Management for Enterprise
winnssuluaniulsenaunis 1

Innovation in Enterprise 1

winnssuluaniulsznounis 2

Innovation in Enterprise 2
nsysanNsNsseuiunsinulussiudyaiin 1

Work — integrated Learning in a Master Course 1
nsysNIsNsSeuiunmsinuluseiusyain 2

Work — integrated Learning in a Master Course 2
wagan1siseuIdasemmnssuliiuasaeuiiunes
Independent Learning Module in Electrical and Computer
Engineering

Yymiimemaimnssulniuazpouiines

Special Problems in Electrical and Computer Engineering
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3.1.3.3 A1 INY1INUS

AU 1 BUUIYINIS N1 AIUIU 36 HAUBAA

**|S 488 898  ANYUNUS

Thesis

LAY 1 BUUIYINIT N2 IUIU 18 HUYAA

**|S 488 899  AnynUnus

Thesis

o
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3.1.4 A29819LNUNITANYI

N 1 AAnsAnEN 1

Fa5187397

IWAI1YIYN WA 1 WA 1
LUy LUy
33 3¥IN3
nil n2
*¥S 488 891 dunuuSan 1 1(0-3-1) 1(0-3-1)
Master Seminar |
*¥|S 488 001 szileuitidemaimnssu ez rouiomes 3(2-2-5)
Research Methodology in Electrical and
Computer Engineering
*|S 488 XXX g wden (1) 3 (X-X-X)
Elective Course (1)
*¥|S 488 898 IeTNUS 9
Thesis
*¥|S 488 899 IeTNUS 3
Thesis
FUIUIUNUIANAWMZLTEUTEY 9 9
FIMUIURUIBAAGL AL 9 9
Ui 1 man1sAnend 2
AT Fosre3n U 1 U 1
LUy LUU
3¥IN3 W3
ni n2
*¥|S 488 892 dunuUSggln 2 1(0-3-1) 1(0-3-1)
Master Seminar |l
*|S 488 003 NSARLTIDRNLUULATN1TLAT RIS 3(2-2-5)
Feanssulnfuazreuinesdmsugusenaunis
Design Thinking and Problem-solving in
Electrical and Computer Engineering for
Enterprise
*|S 488 XXX uden (2) 3 (X-X-X)
Elective Course (2)
*¥|S 488 898 WINUS 9
Thesis
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*¥|S 488 899 NS 3
Thesis
SAUIMUIMUWARA N TIUSTIU 9 9
FIMUIUAUIAAGL AL 18 18
U 2 aamsdnudl 1
SWETIWIVN Fose3w LN 1 WU 1
WUy LUU
N3 313
ni n2
**S 488 893 dunuUSgen 3 1(0-3-1) 1(0-3-1)
Master Seminar |lI
*|S 488 XXX JLaen (3) 3 (X-X-X)
Elective Course (3)
*|S 488 XXX JLaen (4) 3 (X-X-X)
Elective Course (4)
*¥|S 488 898 NG 9
Thesis
*¥|S 488 899 NG 3
Thesis
sAWIUNUARAWZLTBUIET Y 9 9
FWIMUIVAUIAAGL AL 27 27
U 2 anansdnund 2
WAV Fovre3w WU 1 AT
LUU LUU
YIS AWIN3
n1 n2
*¥|S 488 898 Wenus 9
Thesis
*¥|S 488 899 e nus 9
Thesis
sAIUNUARAWMZLTBUISBUY 9 9
FWIMUIVAUIAAGS AU 36 36

26




3.1.5 AN95UYS1873Y

1) NUINIVIUIAU

*¥*|S 488 891

*¥*|S 488 892

fuaunUsyyiin 1

Master Seminar 1

AyrGsAunay : Ll

N15917550uNTTUUTYIAY 811 TAs1e9t 9AUs1e asuuazIansalunaiy
MA3¥N3 Ynaueunwa madsudunundenisdeatsaudangy
wazasesssulunisiauesunieiginis i aduuuanidunisi
IeinusszauUsyan

Reviewing articles, reading, analyzing, discussing, summarizing, and
criticizing academic journals; participating in the seminar through
English  communications, including ethics in the academic
presentation as a guideline for conducting a master thesis
dunuSeyauin 2

Master Seminar 2

FvUsAunaU : IS 488 891 duuunUTeygln 1 #

N13ANEY ANATY TATIEN Uazasusiudayauidevsonuleunis
Fvnsauianssuliinazaoui e i onsaAnw191nanIu
UsznounisitinAnwaula Tnen1uainudiureuaine19138iusnu
Ineiinug daustinuan maLsﬁﬂﬁamﬁuuuﬁ’mmiﬁam'ﬁm‘mé’ﬂﬂqw
P3usssalunstiaueuniaivinis Wisduswimsdunisiinedns
szauUTe Ly

Studying, researching, analyzing, and summarizing research data or
academic articles in electrical and computer engineering or case
studies in enterprise based on the student's interests with the
approval of the thesis advisor; oral presentation, seminar
participation via English communications, and academic presentation

ethics as a guideline for conducting a master thesis
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**|S 488 893 FuNWUIysy1ln 3

**1S 488 001

Master Seminar 3

vUsAuna : IS 488 892 duuunUTeyqln 2 #
Ainesiteyauazdanneiosdanuiiienfunuide dse sy way
wisuAunsanlunsyiMITedaueUinUal nsisudNNuIaIenIg
ﬁamimméﬁﬂqw P3usssulunstiauenum g Weduwuinig
TunsvinneinusseauUsgygiin

Data analysis, and knowledge synthesis involving research, survey,
planning, and preparation in researching, oral presentation, seminar
participation through English communications, ethics in academic
presentation as a guideline for conducting a master thesis

sz UauanINeNIIAINI NI LAz ABUN NS

Research Methodology in Electrical and Computer Engineering
FyrUsAunau : il

nsfinu A satundnuarszidesuisnsidenialamnssuluiuay
noufimed maldeniadeite mdieneitigviuasnisdaanigiuns
witgwiluandde msiusiuswdeya nsinssideyalagidnismig
a0R NINAFDUNE mﬁmiwﬁuazmiaqﬂmami‘mam NSIWYUTOLEUD
1A53119398 N9 BBUTIBUITY 9385550TUN199119U3T8 LAzl ey
unaumenssulniazrouines

Study of electrical and computer engineering principles and research
methodology, including choosing a research topic, analyzing a
problem and formulating hypotheses, data collection, statistical data
analysis, experiment result validation, and drawing a conclusion,
research proposal and report writing, research ethics, and writing an

electrical and computer engineering article
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*IS 488 002

*IS 488 003

wmadiansmAvanzaufigagmiuianssumans

Optimization Techniques for Engineering

AyrusAunau : 14l
mMsAnwAengitarUfiRRTumaiansfunuuuial nuinism
Angauiian BmaaunaLiiganuuEainuaziumaiiadin
WUURS mﬁz;jLsﬂ’ﬁﬁqLLUULawwd’;uLLazLLwifm gonwuUNITLATgy AT
mnzaufige tiausuazeiusenanising uaznsuszgndliinade
mMmeINzanfigalunuimnI TS e LS

Analytical study and practice of common search techniques,
optimization theory, heuristic methods, meta — heuristic methods,
local and global convergence, optimization problem — solving design,
presenting and discussing study results, and optimization techniques
in engineering applications using software
n1sAALgRanLUULazn1sHAUyImIadanssulnduazaauNnes
dmiugusznaunis

Design Thinking and Problem - solving in Electrical and
Computer Engineering for Enterprise

Ay1UeAunay : huifl

N [ £

n1sfnwseauganazyfuangafunisesnwuuiazn1sui deyninig
FeanssuliihuazaeuiunesdmiudusznounsmenisAnieeniuy
NSNAILIINEEANLAA N15ANESINETIA NSARLTLATYTANEAS N15AR

a a

Fsna nsAndeeuan nsdndula nsUszdiuan na3snsAnd
Fudau n1suidam nszurunsuAdani 3 esde n1swddgyninig
Aenssulniiuasaouiaees inwenisagy finven1sazusiu vinwens
doans finurensualniedeny sinwzduszneuns tiaue eAus1e uay
a3UNT8UIUNITAN kazn1sUssgnslun1sIdenasuinnssudmiy
HUsENaUNTT

Study and practice in electrical and computer engineering design and
problem-solving for an enterprise using design thinking, thinking skills
development, creative thinking, economic thinking, critical thinking,
scenario thinking, decision making, evaluation, complex thinking

strategies, problem- solving, prproblem- solvingrocess, problem-—

solving tools for electrical and computer engineering, conclusion
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*IS 488 004

skill, generalization skill, communication skills, social- emotional
skills, entrepreneur skills; in addition to presenting, discussing,
concluding the thinking processes and applications in research and
innovation for enterprise
wialulaguazuInnssuanusuiaanssulniiuazaauinamnes
Technology and Innovation for Electrical and Computer
Engineering

AyrUsAunau : il
nsAnwnazUfoRAeTUNMsAuAuguteyadvdtng Tyduinnssile
LLaggﬂﬂiga@i‘lVlﬁl N159DNLUULTNTEUULALNTEUIUNITODNUUY L?{E]UVLGU
NM1500NLUY AnRUAland Ueynn 99nuuuLTuIAn PONLUULTIFUGTIN
sonuuulusigandon U3HITTANIstATIY 1ASeafian1seenwuLNI g
AMINTTU NMSLTABUNADITIINITODNLUY LAZTIEUIATINU

Study and practice on patent search, Thai innovation and

invention, systematic design and design procedure, design criteria,
defining problems, conceptual design, embodiment design, detailed
design, project management, engineering design tools, computer -

aided design and project reports

2) NUINIY AN

*IS 488 101

NM159BNLUUITUUNSZA8lWHINNAY
Electric Power Distribution System Design

FyUsAunaY : bl

A1SANWIIATIZALEDNLUUTEUUNTEAELWHIA1FY 9arUsEnaUSEUU
TH1A189 s2uUnsEelNlNITEAULIIAUA TLASTEAULSIAUUIUNATY

'3 a lej '3 a '3
wnsgrugunsainszateliia winsgiunisindsgunsal n1s3AsIea

AuantRvetgUnIallasnansenusiase vl waznsussendldluy

NUIYBALUINNTTY

Analytical study and design of the electric power distribution system,
electrical power system elements, low and medium voltages electrical
distribution systems, electrical distribution equipment standards,

installation standards, characteristics analysis for distribution equipment
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**IS 488 102

*IS 488 103

and effects on the electrical power system, and applications for

research and innovation

wmMImersuRanasluszuuninas

Computer Methods in Power System

AyrdsAunau : Ll

ns@nwieItuIEnIsmereniamesiussuulniindds mslesesiuagnis
widamlussuulimasiaenmsidlusunsuasuiames nsIAsIeinssua
angashaznsinavesinanluszuulviiids mMsAmuaaunsIBIRsAdin
yiadadu warligadudmsumsuilaynmiaeas vgamansvasssuulni
g NMseenwuussuuliihmgs waemsussendldluanidouasuinnssy
Study of computer methods in power systems, analysis and problem —
solving in power systems using a computer program, analysis of short
circuit and load flow in power systems, linear and nonlinear algebraic
equation algorithms for solving power economic problems, power
system design, and applications for research and innovation
nmsmAvInzaNigaluauianssulniuazaeuianes

Optimization in Electrical and Computer Engineering

AyrvsAunau : Ll
ﬂ’]iﬁﬂ‘lﬂ’]Lﬁﬂ’)ﬁUﬂ’]i%?ﬁ’]Lﬁuﬂzﬁmﬁﬁjﬂiumu?}ﬁ’lﬂiimlWﬁ’]LLﬁzﬂ@Mﬁ’lLG]E]%
MFBATEIsAdamanfdmiumMsmAvIzaiign ninseviileidu
nguszasd mamAnzanfigauuuiimesidaia nmsaumnzaNdian
wuualaaaiadin nMsmamngaui aawuudidauaglisida s
mmzauﬁqumagmwu miﬂmﬁﬁmuﬂzﬁm‘ﬁlﬁjﬂLLUUMa’]EJ’?G]QUiSaQﬁ‘ A9
yAumnzaufigadssaudane3iundedfauins mamawmnzanfiaaly
mAmnssuliiuazaeuiiwes waznsuszandldlunuidewasuinnssy
Study of optimization in electrical and computer engineering,
mathematical analysis for optimization, objective function analysis,
deterministic optimization, stochastic optimization, constrained and
unconstrained optimization, multimodal optimization, multiobjective
optimization, combinatorial optimization, evolutionary algorithms,
optimization in electrical and computer engineering, and applications

for research and innovation
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*IS 488 104

*IS 488 105

NN IAUAAIENTIAINTIY

Methods of Engineering Mathematics

AyrvsAunau : Ll

MsfnedesziAsatuiivadadaduy wasn Yymlewnuunsn n1saau
udaduredlonunnnes fanduals Jaymlonuilandu sunsunsies
auNTL ey UL TdY Nou A dudadu FsuUsiudmsudymen
YU uudnasspdnmanisvesyrimnssuy Winludiofiuus 8Inludamn
walsud waznsuseynaldluandemnssuaiggemiuag

Analytical study of linear algebra, matrices, the matrix eigenvalue
problem, a linear combination of eigenvectors, function spaces, the
eigenfunction problem, Fourier's series, linear partial differential
equation, linear operator theory, a variational method for boundary
value problems and applications, mathematical modeling of
engineering problems, finite element method, finite difference method,
and engineering applications using software
ﬂ’]’iw’lﬂ"]qu’lzauﬁqmLLUUﬂ’e)uL'mszﬂu\‘i'maﬂ’Jﬂ’i’i:ﬂWﬁ"lLLﬁ:ﬂé)%Jﬂ'JL@l’e)’%
Convex Optimization in Electrical and Computer Engineering
AyrvsAunau : Ll
msfnwIAEIUNMIMAMIEaLTgaLuUAs N ATl MmN Ty
ARLTIAES NITIATIZRAABUNNGLazHsATUADWING ATTUTLATULUY
Badu wuurindsaes wuumdsassiiosdian uazuuufauiuou msuitaym
wuufiduund Usunsanda 3vinliegiannsd F5szunuda 35nses Heuls
amuzaniian nMsuidymimenguiniang ngujunmadon 3590
elu wagnisussgndlusdmnssulniuasaeuiiwes IFeuavuinnssy
Study of convex optimization of power systems, analysis of convex sets
and functions, linear, quadratic, least — squares, and semidefinite
programming, problem - solving on minimax, extremal volume,
localization methods, cutting — plane, ellipsoid algorithms, optimality
conditions, problem - solving on duality theory, alternative theory,
interior — point methods, and applications in electrical and computer

engineering, research, and innovation
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hasALazwadInluszuulniinas

Power System Dynamics and Stability

FvdsAunau : g

nsAnwiRgtuaiesnnwaznaTeluszuuliimas msiased
w@iosnnluszuuliinngs mslesgiuuuinasamanainvesssuulni
fds meliseiadosnmiang mylnneiatesnmdadyyrasunidn
nseenuwuusyuuliihmdsliiafesnmiavaswasiadosnmdadyyi
YUIALEN ms’?Lﬂﬁsﬁ@mé’ﬂwmwmﬁamwlmLﬁﬁ&JimWizUUWﬂﬁﬁﬁ A3
Ansgvdugalasiasiouuud MIesIzAEadysnITERauazITIna InUeg
el waznsussgndldlumuidouasuinnssy

Study of power system dynamics and stability, power system stability
analysis, dynamic modelling analysis of various power system
components, transient stability analysis, small — signal stability analysis,
power system design for transient and small — signal stability, power
system stabilizer characterizations, sub — synchronous resonance
analysis, static and dynamic voltage stability analysis, and applications
for research and innovation

nseanuuuszuutasnulniiniag

Power System Protection Design

v UsAunau : g

nsfneieafuniseenwuuszuudasiuliiinmds nsiessvautives
Fadluszuulninnds nsieeeit eonuuulezrysziliuszuutesiudmsu
wsearudialnii vewes nifeudaslilil Ua wavaneds Tiidds waznas
Uszgnaldluaidouazuinnssy

Study of power system protection design, power system relays analysis,
analysis, design, and evaluation of protection system of generators,
motors, transformers, buses, and power transmission lines, and
applicationsfor research and innovation
AaNuedaldvasszuulniinggs

Power System Reliability

IvUsAunay : g
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wuustne anndainduazaniilniihges nsussifiuanuniouvedlsedng
waranil nsuidgmeanudedioldvesszuulniinidadienissiaswuy
vaudasla msvssduanudefioldvossyuulninmas waznisuszgndld
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Study of power system reliability, power system generation analysis
using probability methods, frequency and duration method,
interconnection system analysis of hybrid generation and transmission
systems, reliability analysis of distribution system, radial networks,
parallel and meshed networks, substations and switching stations,
evaluation of plant and station availability, problem-solving on power
system reliability using Monte Carlo’ s simulation, evaluation of
reliability worth, and applications for research and innovation
Al lussuulnings

Power Quality in Power Systems

Avrdsaunau : Tl

nsAnuAsaiua it luszuuliinggs nmsiieseiidunsmdd
88ute nsUszdiuarnuussulii nsieszisasuddymilidades
wazn1anliin N19IATIZRAMEDULATAINDIVDILTIAULNN uIIAUETT
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Study of power quality in power systems, analysis of Computer and
Business Equipment Manufacturers Association (CBEMA) curves, voltage
regulation evaluation, analysis and problem - solving on outages and
interruptions, voltage sags and swells, surge voltage, harmonics,
measurement and evaluation of power quality, design and
improvement of power quality, and applications for research and
innovation

Aranssulnnusege

High Voltage Engineering

FyUsAunay : bl
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Study of high voltage engineering theories, standards, methodology, and
safety; design and construction of high voltage power sources; analysis
of dielectric material properties and high voltage equipment; Testing
and evaluation of insulating materials and high voltage equipment;
partial discharge measurement and analysis; capacitance and dielectric
losses; design and layout of high voltage power systems;
electromagnetic interference and compatibility analysis and evaluation;
and applications foresearch and innovation
nsaseiauniniilunudaanssulniusegs

Electric Field Analysis in High Voltage Engineering

Avrdsaunau : Ll
nsfnwAafunsiesgrauslnilunuimnssuliiiusegs
nMsleseuarUsaduaaulniivenaisaduidalii wifouvaslui
Uaenodsliinids auiu gunsalainds uazgunsaivesannillwiinsneiside
fan 3sa0wseq F3Uszgiuii F3Tudsenouteuian 5w ludioBiuud
wazmsUszenaldluadeanssulniusaswieveans

Study of electric field analysis in high voltage engineering, analysis and
evaluation of the electric field of generators, transformers, buses, power
transmission lines, insulations, switching equipment, and stations using
numerical methods, charge simulation methods, surface charge
methods, boundary element methods, finite element methods, and
software applications in high voltage engineering
walladaiavvasnuudminini

Numerical Method for Electromagnetic wave

‘ﬂl = =]
woulvvasseun: Tl
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mimumu‘mﬁﬂmiﬁugmﬁuaﬂﬂgmmLﬁ/iﬁﬂl‘l/\lﬂﬂ Aunsuundad “ann1g
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Reviews of fundamental concepts of Electromagnetic wave; Maxwell's
equations; Introduction to Numerical Method for Electromagnetic
wave; Analytical Method; Numerical method; electromagnetic field
equations in numerical form; and Numerical method for
electromagnetic field equations

FAanssunduusimanlni

Electromagnetic Wave Engineering

4‘ = =]
woulvvsssredvn: Ll

wannsiugIuvenay AuaudRvesnau eduwivanini aunisuundnad

nsindeuTivesrauLsimantuiin msusrduusimanlaidih msuszgndlumis
Fenssulnii

Fundamental concepts of wave; Properties of Waves; Maxwell's
equations; Propagation of electromagnetic waves; Radiation of
electromagnetic waves; applied electromagnetic waves in Electrical
Engineering

Wadaidenniadaanssuluiinaaziniiusegs

Selected Topics in Electrical Power and High Voltage

Engineering

FyUsAunaY : bl

n1sAnwnfgatuiitaldanninudennssulniimaaaglniiusagen

Waulalutglu mylnsenesdanuiaunsayssyndldluaniunisall
v I~ L3 2/ a v % [
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Study on selected topics in electrical power and high voltage
engineering of current interest, analysis of applicable knowledge for
new situations, problem - solving or applications for electrical power
and high voltage engineering research and innovation development for
enterprise, society, community, and country

LABINAITTUNALNY

Renewable Energy Resources

AvrdsAaunau : Ll

nsAnvuigrfuurdmdsnunauny nMsieseiuleuisndsunauny
N9ILATIZAANININVDILNAINAIUNALNY AITODNLUUTZTUUNANIY 910
wate1fing ndau wswan i Tanw veE NEUATULENE Y
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STUULUaITULAL AL AUNG 99U mﬁmeﬁmmLﬁuiﬂlﬁWWQLﬂiwgﬁﬁamﬂu
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Study of renewable energy resources, analysis of renewable energy
policy, analysis of renewable energy potential, design of energy systems
based on solar energy, hydropower, wind energy, biomass, bio-energy,
waste, wave and tidal energies, geothermal energy, and modern
renewable energies, design of renewable energy conversion and storage
systems, analysis of investment economic feasibility, and applications
for research and innovation
STUUARLARTInduazn1TUTTENd

Photovoltaic System and Its Applications

AwrsAunau : Tl

MR IALIRUTTUUAGLAIDITAINg MTlATIEinguiunIEn901Ting
N153LAT1ERLATIAS 1Az dIUUTENOUTEUUIDAA LEIDITRE N19ILATIZY
nann13v19U autAnisliinazUsz@ns nnuesvad hasaniing N3
TATIEUNS I UVDITLUULTAA LA AY N1TUTEITUNANITNAFOULAE
MU mﬁmi’wﬁ@m “ﬂwmzﬁumqﬂmzﬁﬂizﬂamwu ARFRRRINIIFATT
waduaseinduuudasy waruuuidensosyuvddiaidaliii izuuqufw
NAIULENDIING NITIATILVLATYFANANTVDITEUULEARLADITING wazn1s

Uszgnaldlunuifouasuinngsy
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Study of a photovoltaic system, analysis of solar radiation theory,
analysis of constructions and photovoltaic systems, analysis of solar cell
working  principles, characteristics, and efficiency, analysis of
photovoltaic energy system, evaluation of solar cell testing and
standards, analysis of the Balance of System (BOS) characteristics, design
the standalone and g¢rid -  connected photovoltaic systems,
photovoltaic pumping, economic analysis of photovoltaic systems, and
applications for research and innovation

wialulagwasanu

Energy Technology

Avrdsaunau : Tl

nsAnwiRgtunalulaindsny nsdnsgiaudean1sngan
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Energy technology study, energy demand analysis, evaluation of energy
conversion technologies, energy conservation and energy storage
system, analysis and design of smart grid system, mini-grid systems, and
hybrid energy system, evaluation of techniques and standards on a grid
— connected system, evaluation of energy system monitoring and
management technologies, economic analysis of energy system, and
applications for research and innovation

szuululasnia

Microgrid System

yrU9AUnDY : Ll

nsAnwnieatuszuulilanin Mslnssdesdusenevesszuulilasnia
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Study of a microgrid system, analysis of microgrid system components,
design the modern, flexible transmission system and power quality
mitigation devices, design and evaluation of control method, sensing
and measurements, real- time monitoring, and integrated
communications for smart grid, analysis of smart grid data, design the
transmission and distribution automation, design the smart grid system
protection, analysis and evaluation of cases study, and applications for
research and innovation

szuvansnIaate vl

Modernization Smart Grid System

AvrdsAunau : Tl

nsAnwIREfusTUUaINSn3nasilnl nsieseissuuaninnga
nsAnwandululs mswensallvanuaznsuanluin nseenuuuszUy
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Study of modernization smart grid system, analysis of smart grid system,
feasibility study, load and generation forecasting, design the energy
storage system, energy management system, and demand response,
analysis of electrical energy system and modern energy trading system,
design the smart grid communications, evaluation of grid modernization
standards, and applications for research and innovation
NIT0LHNNIIAINTTUTZUUNAIIUAZDIN

Selected Topics in Clean Energy System Engineering

AwrsAunau : 1l
msfnwiAefuiitaidenmeinuimnssussuundsnvareaiinaulaly
290U Madnzdesdauifiamisauszgndldluaniunisallmi ms
whdeym viensuszendldlun1sideuasimuiuinnssunialmnssuseuy
NANNUALDINEMTUANUUTENOUNTT FIAN YUTU wasUsvna

Study on selected topics in clean energy system
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engineering of current interest, analysis of applicable knowledge for
new situations, problem - solving, or applications for clean energy
system engineering research and innovation development for
enterprise, society, community, and country
n1sUszgnadiannsalindmasluszuulviiigs

Power Electronics Application in Power Systems

Avrdsaunau : Ll

msfnwuAgaiulassaaedetnosyuulnindids meliesesinazaiuay

& o ol

°o v v a a a 3 a
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Study of electrical power system network structure, analysis and control
of power flow using power electronics in power system, analysis
evaluation and problem - solving on power quality and harmonic using
power electronics, design the power electronics AC and DC transmission
systems, and applications for research and innovation
wialulagnisulasnunaslaeIsaingd
Switching Power Conversion Technology
AyrdsAunau : 1l

= a Y} ~ U o w ad a ¢ ¢
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N39eNLUUNRTLUaIRUi Al nd iussiuuasnszuadugud n1sAIuax
ANunIsiadiaziUasunlasnnud waznsiangisasiuuldidudadu
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Study of switching resonant power conversion technology, design the
zero — voltage and zero - current switching converters and inverters,
controls of pulse-width modulation and frequency modulation, and
non - linear analysis for resonant converters and inverters, and
applications for research and innovation

N13319899sUUaEUMAIATN1TAIUAY

Power Converter Modeling and Control
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AyrtsAunau : Ll
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Study of nonlinear modeling of power conversion circuits; analysis and
design of the voltage and current modes control system design of
power converters for parallel module operation and system
interactions, design of power converters for distributed power systems
a comparison of time domain and frequency domain measurement
techniques; as well as applications for research and innovation
nsaruANnsTuLAaudae vl

Control of Electric Drives

Avrdsaunau : Tl

mMsfnwiAguduiusnmemdsnuiiaugad nsliesgiuuuiianmis
wain N139ONLUUTFUUAILALLAYHITUUaUA&sd mSunsdud oy
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Study of energy balance relationships, analysis of dynamic models;
design of the control system and power conversions for AC and DC
electrical machine drives; analysis and design of the control system for

electric drives; and applications for research and innovation

nsUszgndmaiianisaauaulivunzauiige

Applied Optimal Control Technique

dedunau : Ll
msfnwiAgfunsUssgndimadansmunulingauiign msiesey
wsiuvesumanda Mailessimguivesaunsuazdoulufivsmovesegn
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Study of applied optimal control technique; analysis of variations
calculus; analysis of field theory and sufficient conditions of relative
extremum; analysis of the maximum principle of Pontryagin; Hamilton
— Jacobi theory examination; design optimal feedback control, bang —
bang control, and H2 optimal control; and applications for research and
innovation

daidenniiainssudiannsaiindniduaznisaiuau

Selected Topics in Power Electronics Engineering and

Control Systems

Avrdsaunau : Ll
nsinwuAgRUhideidenmeiimnssudidnnsetindidaznsauny
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Study on selected topics in power electronics engineering and control
systems of current interest, analysis of applicable knowledge for the
new situations, problem - solving or applications for research and
innovation development on power electronics engineering and control
systems for enterprise, society, community, and country
wialulagauaualnii

Electric Vehicle Technology

AwrdsAunau : 1l
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Study of an electric vehicle (EV); analysis of an electric vehicle's

principle and traction system; EV electric motor design, EV control
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system design, and power electronics design of the electric vehicle's
energy storage system and battery; design of the EV energy resource
and charging station for batteries; EV energy control and management
system design; electric design and assessment of EV safety systems and
standards; EV economic analysis EV inspection and evaluation, as well
as applications for research and development
FTUUAUANEIUEUALNTHN

Electric Vehicle Control System

Avrdsaunau : Ll
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Study of the electric vehicle (EV) control system, analysis of the EV
operating system, design of the EV control, design of the EV energy
resource control system, analysis of EV dynamics, dynamic modelling
of the EV motor control system, design of the EV motor, design of the
electric drive control system, design of the hybrid EV, and applications
for research and innovation

szuuauszauUAADIEuBUALHTN

Electric Vehicle Battery Charging System

Avrdsaunau : Tl
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Study of electric vehicle (EV) battery charging technology; design of the

electric vehicle charging system; evaluation of EV charging standards;
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design and control of EV charging system; evaluation of EV
communications  standards; analysis and evaluation of EV
communication of a Vehicle to Grid (V2G), Vehicle to Home (V2H),
Vehicle to Vehicle (V2V), and Vehicle to Everything (V2X); and
applications for research and innovation

IS 488 130  szuudaUsTaUUAABIEUBUALWANFae 3(2-2-5)
Wireless Electric Vehicle Battery Charging System
AvrdsAaunau : Ll
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Study of wireless electric vehicle (EV) battery charging system, analysis
of EV battery characteristics, analysis of wireless EV battery charging
system, evaluation of wireless EV battery charging standards, design of
the coils, analysis of coupling coefficient, inductance, and mutual
inductance, design of the capacitive wireless power transfer, analysis
misalisnment effects, analysis of wireless power transfer in the time
domain and frequency domain, analysis of power and efficiency of
wireless power transfer, design of the impedance matching, design of
the power electronics for wireless EV battery charging system, and
applications for research and innovation

*S 488 131  szuulWihaingesalu 3(2-2-5)
Railway Traction Electrical Systems
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Study of railway electrification, analysis of power transfer system and
railway traction motors, design of the railway traction speed control
drive system, design of the power converters for railway traction system,
design of the pulse — width modulation control, design of the electric
braking system, analysis and evaluation of Magnetic Levitation (Maglev)
technology, and applications for research and innovation
szuudelniidgususalu

Railway Electrification

AvrdsAunau : Tl
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Study of railway transportation systems, analysis of railway
electrification, design of the DC and AC traction system, design of the
railway electrification system protection, design of the railway
electrification grounding systems, analysis and simulation of railway
electrification, analysis, evaluation, and resolution of railway
electrification power quality, design of the supervisory control and data
acquisition (SCADA), design of the auxiliary power supply system and
maintenance, and applications for research and innovation
Wdaidennisdanssunistuiniaudelwindmiverunaviug

Selected Topics in Electric Drive Engineering for Vehicles
AwrsAunau : g
msfinvnisfuiideidenneiiuimnssunisduind eudaeliidmsu

a0 Y a ¢ 14 P2
grunvugiaulaludagdu nmslieseiesdanuiiannsaussendlyly
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anunsadlui nsuadgymnsenisussendldlunisidonasimuiuinngsy
yadmnssunsiuadeudaeliihdmsusunnurd miuanulseneunis
denu yuy uavUseing

study on selected topics in electric drive engineering of current interest,
analysis of applicable knowledge for new situations, problem - solving
or applications for electric drive engineering research and innovation
development for enterprise, social, community, and country
N139BNLUUITUUAING
Digital System Design
Avrdsaunau : Ll

fa

= PN Y] a ¢ s a v o Y
NIANWYILNYINUNTIYIBBUNYTNIN LL??LL@SQ‘Uﬂ'ﬁm@ﬁ]mamiﬂﬂmiﬂl@

Y I

A15ILATIETBALDONLUUTLLU YU TEUUAINRIINUUAIANT NN5ODNRUULAY

Y [y

$18997995UAYTEUUAITE N1TOBNLUUNAIETERU N1TO8NLULLAT AU
110 N1TPONHUUTLUULONTTLD MIFUATILNTEUUAIVE wazn15Useynaly
Tunuideuazuinngsy

Study of Hardware Description Language (HDL) and Programmable Logic
Devices, analysis and design of the top - down digital system
methodologies, design and simulation of digital circuits and systems,
multilevel design, finite state machine design, FPGA system design,
digital system synthesis, and applications for research and innovation
lulasmaulnsalaasuaznisuszynd

Microcontroller and Applications

AwrdsAunau : 1l

nsfnuwiigtulilasreulnsaaes mdmseaaninenssuves
lulnsmeulnsaians mslinsesiaandnenssuvemnmds NM3eenUULIas
L‘?JIEJZJGII@QUﬂiﬂjU%’MiLLazﬂ’ﬁg\‘]ﬁ’]izUU NSIUTULNINA DAY UALAY
mwwzﬁuqamsaaﬂLLUUS%UUﬁWﬁDUizmaNa‘mmaéf’a ANTBDALUY
g13uIsuazaNdALS MssenuuussuLdeasisaevaslulasreulvsames
nsUsegnaldluanideuasuinnssy

Study of microcontroller, analysis of microcontroller architectures,
analysis of instruction set architectures, design of the interfacing

circuits, peripheral devices and system configurations, assembly and

high-level language programming, multiprocessor system designs,
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hardware and software designs, wireless communication designs of
microcontroller, and applications for research and innovation
ERANTGEONIGIAN

Embeded Systems

AyrtsAunau : Ll

nsAnuAgIfusEuUatamnailaa MsieseaandnenssuvessyuuaLes
nafeinazlusigaiees n1seaniuuaUnIalfasInuUTN AslUTWNTY
sruuUfvRnsuuunaaierssuuUoAnsdundildluszuuanssnails
7 nMseenwuukazlinussuvauaInailed wasnsussyndldluanidonas
UInNNIIY

Study of embedded system, analysis of embedded system and
processor architectures, design of the peripherals on chips,
programming on the real — time and the embedded Linux operating
system, design and applications of embedded system, and applications
for research and innovation

diannsadinddanisunnd

Biomedical Electronics

Avrdsaunau : Tl

msfnw AUy aliihlussmenyed mallesgidndnszsinluad
wazauURuesdidnlnn nsepnLUUNsYeNeTwiunts fulasdyaiu
waznadenleatupeufiames n1sUszanady I N1T99NLUUTEUULEN
anamediannsedind msiaszinnuiuladauaznisindnsluazedlaiin
nsRRNLUY syuumulasndenisiiiiuaznislesiu nsusediunanisin
VINITHANY N15UTELIANATINTUNNEMEARUNIADS wazn1sUseenaly
lunuidsnazuinngsy

Study of electrical signals in the human body, analysis of action
potential in cells and electrode properties, design of the operational
amplifiers, transducers, and computer interfacing, signal processing,
design of the electronic monitoring system, analysis of blood pressure
and blood flow measurement, evaluation of electrical safety system
and preventions, evaluation of medical instrumentation, biomedical
data assessment using a computer, and applications for research and

innovation
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ﬂ’]iaaﬂLLUU'D\‘ﬁ]ii’JﬁJLL’eJ‘i.JZgE]ﬂET’I‘Vi%JU%'Jﬂ’]‘SLLWVIET

Analog Integrated Circuit Design for Biomedical Applications
Avrdsaunau : Ll
nsEnwniefumelulagiasnuseurdendmsudanisunng nsdnse
LAZOONLUUNAITNIUTALADTAMTUTINITUNNG N159DNLUUINATINDU
Nofatyu FUaad1mTUTINITUNNE N1T99NLULNTTMEMTUTINITUNNEY
ﬂ?i@@ﬂLLUU?QQ?LLiQﬁUG‘i”} - ﬁ’lé’wmﬁ'] 299INT99 WITVYYLALIATHUAY
Tayad1nsudin1sunmg NsUsEllumAladlnsIns N1SeRNRUUTEUY
Feuleslasuuudunileni dusudinisunmg nmsleseiuazoanuiuy
a0 UnenITUV0ITEUULAZI935A 8ans LEaned msudanisunng uagnis
Uszgnaldlunuideuasuinnssy

Study of an analog integrated circuit for biomedical technologies,
analysis and design of the transistor circuits for biomedical applications,
design of the weak-inversion CMOS circuits for biomedical applications,
design of the integrated circuit for biomedical applications, design of
the low voltage - low power circuits, filter circuits, amplifier circuits, and
data conversion circuits for biomedical applications, evaluation of
biotelemetry techniques, design of the wireless inductive link for
biomedical applications, the analysis and design of the wireless
communication architectures system and circuits for biomedical
applications, and applications for research and innovation
Wdaidanmeidinssudiannsednduazszuvananailedn

Selected Topics in Electronics Engineering and

Embedded Systems

Avrdsaunau : Tl
msAnwfefuiidedenmenuimnssudidnvsetinduasssuuateanatls
#ait uraulalutiaqiu n1siasizviesdnnugfaunsauszgndldly
anrunsadlui nsuAdgymusenisussendldlunsidewasimuuinnssy
MeIMINIsu Bldnnsednduazszuvanenailsiadmsvaniulsenaunis
depu yuy uavUseing

Study on selected topics in electronics engineering and embedded
systems of current interest, analysis of applicable knowledges for the

new situations, problem - solving or applications for research and
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innovation development on electronics engineering and embedded
systems for enterprise, social, community, and country
mylesedauuusimininiuaznisnszaneniy

Electromagnetic Field and Wave Propagation Analysis

AvrdsAunau : Tl

nsEnwieIfurduasds nleseiviernndu n153AgRaems
slonuuduazangeinia msliassvinguiaduwiimanliin nmsiinsei
HINTUVDINTU AUNITVOIMUNGLIA FUNITOUNNTA LazNITATINALRAE N3
Anneiislawuannsy mslenginguimsdenuudusnadauazi’
naneduiendaian MslinssiannisndunazaiuszuIu N30 ONKUY
STUUNTZILARY NT0BNLUUTZUUNTEANEARUHILAIAAYIALSTTUYR
NM500NWUUTZUUNTZANBARUTIAIIALE N1508NWUUTZUUARUNSINTZUEN
LAzARLNTINGY LLasmiUizqﬂmﬂlsﬂumu%’SLLazufmﬂﬁu

Study of wave transmission line, analysis of waveguide, analysis of
resonator and antenna, analysis of Green’ s functions, Maxwell’ s
equations, integral equation and creating a solution, analysis of spectral
domain method, analysis of seometric diffraction theory and the time
sequential difference method, analysis of wave equation and plane
waves, design the reflection, design the refraction and transmission of
plane waves system, design the wave propagation system, design the
waveguides and resonators, design the cylindrical wave and spherical
wave systems, and applications for research and innovation
Janssululasion

Microwave Engineering

Avrdsaunau : Tl

msfnwiAsfunisfuaduaviuimnssalalason miaamwuqﬂﬂizﬁ
Tulasian n1sheseiusngnisaivesuaiazad uauifiadiung ng
panuuy gunsallulasiivlussuuaniiiey nisesnwuuaunsallulasianly
spuunsdeans wuuldanauazindeud miaamwuqﬂﬂiaﬂuvuLLaﬂﬁ‘V\l N9
gankuuashilasiavl uazn1sussendldluanideuasuinnssy

Study of numerical techniques in microwave engineering, design the
microwave component, analysis of phenomena in optical and

millimetre wave frequencies, design the microwave device for satellite,
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design  the microwave component in wireless and mobile
communications, design the active integrated devices, design the
microwave circuits, and applications for research and innovation
sruudeansdiauas

Optical Communications

Avrdsaunau : Tl

nsAnAefuszutdasiisuas mdinseaudfvesssuudeasiie
e NTIRTIEvUIuNsHanvesaulowntasasauautRvedulowi
mMeleTginuanRveuaaes MIlATEinguininssatgnuaud
n1PRNUMUULTaIN ALY gUnTaluazdIuUsenaussuunIaLad n1s
Jinswyt nilalalenuazlnlndnadnds nseonuvusegiantuuayfueg
andu nseenuuulaseiisvendulouituas uasmsussgndldluanuide
WAZUINNTTY

Study of optical communications system, analysis of optical
communications characteristics, analysis of optical fiber production
process and characteristics of fiber optic, analysis of laser light
properties, analysis of light propagation theory, design the light sources,
optical components and optical transmission systems, analysis of photo
diode and photonic switching, design the modulation and
demodulation, design the optical fiber networks, and applications for
research and innovation

msaanuvuawaﬂmﬂaﬁﬂmi

Modern Antenna Design

AyrUsAunau : Ll

mMsfinwiefuaieeInia NsIATERTEUUNSWNSNIZeAALTeT
&199101A NN15PONLULAI8BINAUSUATLA mﬁLﬂiwﬁnmma‘msmuqu
YPIEEDINIALAIAIAU NITBBNKLUVAIEDINALAIE N UK UUUTULE 11T
2ONLUUAIEDINIARAIE IR ULULIUINT AR d1881N1ANA1881UAINE
angaINARLUANIS A S UsTUUNSAeanswulfane wasuuadwlily nns
Uszillumaila MnaaeuruadRvesaueInia kazn1suseyndldluanuide
wasUINNTIY

Study of antenna, analysis of radio wave propagation in antenna system,

design the adaptive antenna, analysis of steering vector array, design
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the phased array antenna, design the finite array, multibeam antennas,
smart antennas design for wireless communications, and massive MIMO,
evaluation of antenna measurement techniques, and applications for
research and Innovation

ﬂ’]'i?"bﬂ'lﬂﬂéﬁ]ﬂﬁ

Mobile Communications

Avrdsaunau : Ll

msnwieatunseasindeusl nsUstfiunaluladszuudeansindeud
N Eimalulagn1sidds N195ATIERaNTIULYIN1 TV LaUlaLI03
mseenuuuaniBiad melinnzieiornsindeuiyadaly msUseiiuszuy
fivfuasielutlaq i 1y UMTS 5G LTE 6G HSDPA WiMAX IoT wagdu o 1u
Ay wavnsUssendldlunuideuasuinnssy

Study of mobile communications, elaluation of mobile communication
system technologies, analysis of access technology, analysis of the
performance of the handover, design the relay station, analysis of next
generation of mobile network, evaluation of modern mobile
communication systems such as UMTS 4G LTE 5G HSDPA WiMAX loT
and so on, and applications for research and innovation
NM5IATIZAIZUULATDUNY

Networking System Analysis

Avrdsaunau : Tl

nsinenigtuneluladszuuieietts Mdwsziileidumsrnuresty
18NN ANTEBNLUVETEEINA MTATzstilaifunshnuvesdudonles
VRHE nadnsiilssfunisiuresdueiotisuardanadfiu nismn
Gunms mensgiileiduntsianuesdurudauasmaniuaueududilu
w3eUe warnsUssynaldlunuidenasuinngsy

Study of networking system technology, analysis of physical layer
functionality, design of the antenna, analysis of data link layer
functionality, analysis of network layer functionality and routing
algorithm, analysis of transport layer functionality and congestion
control in the network, and applications for research and innovation
walulaBnsdeaisanaiion

Satellite Communications Technology
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Ayrdsaunau : Tl

nMs@nwiAgatumaluladnisdeansaiiiioy mseenuuuLegLandmiy
syuUdeansaafion N15eeNUUUTeId YA ALUUBIABNUATLUURAYA 113
AnTgiegLanszniteulayITUNINTENINRY MIenLUUTTUUARNS
favta n1sUszfiusruvvesiainuiiousazaniiniafiuiu msdasieiin
SUFUDULADS WATITTUURIEBINIA N1SILASIEHIEUUARETTILALT NI
E]E]ﬂLLUUi%UUL"ZJJ’ﬁﬁﬁﬂ’JUP]ZJ AnuRanaaarandnenssuTIsa sy n1s
Uszifiuszuumaiisandanndivd 2alaasge 2slaasnans uazralaasdnly
Uagdunaveunnn MIesgsEUvIUUsTInaN R deNden el wazns
Uszgnaldlunuidouasuinngsy

Study of satellite communications technology, design the satellite
communications modulation, design the analog and digital multiple
access, analysis of intermodulation and interference, design the digital
communications, evaluation of satellite system and earth stations,
analysis of transponders and antenna systems, evaluation of orbital
selection, design the error control coding and satellite network
architecture, evaluation of high orbit commercial satellite systems,
medium orbit, and low orbit now and in the future, analysis of satellite
link budget system, and applications for research and innovation
Wdaidenmaluladisnssulnihdeasuazlaseine

Selected Topics in Communications Engineering Technology and
Networks

AwrdsAunau : 1l
nsAnwiRgtuidedenmeluladimnssuliihdeansuaginsetng
fnaulalutegtu malsssiesdmnuifianunsayszgndldluaniunisal
Tnd nsuddgninienisussgnaldlunisideuaswauiuinnssunig
Amnssuliindeansuarlassed miuaniuysenaunis daay YUYU LAY
Useine

Study on selected topics in communications engineering technology
and networks of current interest, analysis of applicable knowledges for
new situations, problem — solving or applications for communications
engineering technology and networks research and innovation

development for enterprise, social, community, and country
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Digital Engineering and Internet of Everything

IdeAunau : Ll

MsfnvIAgIuNsUfTANSEwssn mslesziautAvesgunsalma
ATINTRALNEIBAUTaYA N158DNLULENTALISLasTaNARISEMTUSTUY
AdlAAIaRSLaEsEUUURUANIT MTIRTerlaTaieveinuseaiananais

| a

nslusunsunwesesuazlsunsuingssuudumesidnluynasswds was
nsUsegnaldluanidenavuinnssy

Study of logical operation, analysis of logic elements and storages

unit characteristics, design the hardware and software for arithmetic and
system operations, analysis of central processor structures and features,
programming of machine language and microprogramming lead to the
internet of everything, and applications for research and innovation
meUszanadyqnaliseias

Discrete Signal Processing

AyrteAunay : laid

msAnwfefuszrudsdusuulisedos melnszidyanauuy
laisierllos mslinsizsivannisuaznszuIunsdy maudtymemadanig
wasananavesdyaaliseios nsulasuen Heidudrelounuuiad
NI UANINITEUIULDE lﬂLﬁUiSUWULL%Q WAHANTISLUBNRANY N1SILATIZA
uavUszidlu iafesnmuazlaitosdn n1500nLUUNATNTOIAIAGE WAL
Uszgnaldlunuideuasuinnssy

Study of discrete linear systems, analysis of discrete signals, analysis of
sampling processes and theorems, problem - solvint using Laplace
transform of discrete signals, z — transform, pulse transfer functions,
mapping from s — plane to z — plane, and inverse transform solutions,
analysis of stability and minimum phases, design the digital filters, and
applications for research and innovation

n1sUsTNIANATYYIAING

Digital Signal Processing

AyrUsAunau : 1l

nsAnwIAgIRUdYYIalazszuukuulifalliowmana MsiATIzi

=4

dyaasuuldsoiias msuityyimenisuuadiegn nsuuamsies way
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dane3fiuwuuiiidmsunmsulasiies mslinszisiesvesdya ey
sruululauunan nseenuLuUinTesRaa nsuszinanadygyialalunes
An msUszanuaUansun1as e dguinlenisulasdatdsauuula
soiiles warmsuszyndlilunuideuazuinnssu

Study of discrete time signals and systems, analysis of discrete time
signals, problem - solving using z — transform, discrete Fourier
transform, and fast algorithm for the discrete Fourier transform, analysis
of Fourier of discrete time signals and systems, design the digital filters,
homomorphic signal processing, power spectrum estimation, problem
- solving using discrete Hilbert transform, and applications for research
and innovation

m's?tlam'i%'agaLLazﬂauﬁ'Jma%

Data and Computer Communications

Avrdsaunau : Tl

nsfnwAeafunsdeansteya MsleszitemunnsTassiuty
w3eY1e MsUsziluanilnenssuiaiedny MsTAs1evisyuUdntevaya
AMENURYDIAINANY miua@jl,am%bu Lazn1SITRRINENTa N19ATIRARULAS
uilodeyaiifanann mauddamisnisgateauuduiedetts n1seeniuy
Fouloauuuinans ﬂ’]iﬂsﬁﬂum%ﬂw%ga AN909NLUUTLUVARATTWUY
\idsldvaneidunis mimuaunszuatoya msussdudefrunnisdoans
STUINADURUADST miaaﬂLLUUIﬂNS{Jw%yjamﬁﬁmzLLazIﬁN“ziw?f%ﬁ
Viaafiu N13eonuULENTINS wavwenduaiildlussuuiniotiedeasdie
oufiaied MIUszyndszuvdeasteya uazmsUsegndldlunuideuay
UInNITY

Study of data communications, analysis of networks Layered protocols,
evaluation of network architectures, analysis of data transmission,
characteristics of transmission media, modulation, and multiplexing,
errors detection and correction, point — to — point protocols at network
layer problem - solving, design of the delay models, design of the multi
- access communications, data flow control, evaluation of computer-
to-computer communications protocols, design of the public and local

area data networks, design of the hardware and software in data and

54

3(2-2-5)



computer  communications  networks,  application of data
communications, and applications for research and innovation

*|S 488 205 WIUBLABNNINIAINTIUADUNAADIUALLATOUY 3(2-2-5)
Selected Topics in Computer and Netwok Engineering
AyrtsAunau : Ll
nsfnwiAgatuiideidennisduimnssuneufiames uazias o
thaulaluilagiu melinszsiesdruiiiannsoussyndlfluanunisoflvsl
n1swAdgyminsenisuseyndldlun1sideuasimuininnssunieiaing sy
AawTimILAzIATEYIEd T UANIUUTENBUNS FIAY YUY WazUsemna
Study on selected topics in computer and network engineering of
current interest, analysis of applicable knowledge for the new situations,
problem - solving or applications for research and innovation
development on the computand network engineering for enterprise,
social, community, and country

*|S 488 206 @ UnENTINNTITUTTUIANALUUNGULU 3(3-0-6)
Cloud Computing Architecture
Avrdsaunau : Tl
nsAnwAIfunsUsEInanatasnsdniudeyauuunguwe n153iAs1es
Wlu1eLkazNITINNITNINGINT NITILATIZRALATOUIBLENDU N1TDNLUY
sruuUSuRuuUsalutf niseenuuuLasnszuIuNMIdmsuadedeld
nsIANTsaNALITABUIUILGS LagmIUssendltluanideuasuinnssy
Study of cloud computing and storage services, analysis of
resource and policy management, analysis of virtual networking
configuration, design the scaling and automation, design and process for
reliability, management software containers, and applications for
research and innovation

*¥|S 488 207 AAINTIUGINALIS 3(3-0-6)
Software Engineering
Avrdsaunau : Tl
ns@nwuAiudmneLazLunUfiRvedimnssurendlag melese
i3 esflonaznszuiuiimidviudeyadnmng nseenuuuLeniuag A1
nagaugaNsiLIshazn1Ivaaesly nrsldsulusunsulug n1siiasizi

WUUDIABY NNSRBNLUUAAIIUNITIA NI5DNLUUAINTUT TAUINISUDS
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FOWHLIT NITOONLUUTZUUSRLUNAUDINITVAADULAZANTUNIT WaAZAT
Uszgnaldluaidouazuinnssy

Study of goals and practices of software engineering, analysis of tools
and paradigms for specified data, design the software, testing and
implementation of software, new paradigms programming, analysis of
model checking, executable designs, design for software evolution,
design the automation test generation and execution, and applications
for research and innovation

aadaenssugonaunag

Software Architecture

Avrdsaunau : Tl

nsAnwigatuaatnenssugendnag niseenuuuanilnenssugenius
meeTgiguudRudy sUuuUlnaludiined sUuuunametaan

] s

sunuulusnines sunuuiesiies susuulieg - 37 - Aoulnsalaes uas
JULUUBULABT NAMBS N13TATIEnTdlAnY19TRInAIAg INUaY
gramNIsy kagmsUssenaldlunuideuasuinngsy

Study of software architecture, design the software architecture, analysis
of layered pattern, client — server pattern, master — slave pattern, broker
pattern, peer — to — peer pattern, model — view — controller pattern,
and interpreter pattern, analysis of real case studies from industrial
business sectors, and applications for research and innovation
ﬂ’]iUiSSJ’JaNaﬁﬁﬁiﬂ‘u%j\iLLﬁ%ﬂ’]i‘Ui%&l’JaNaLLU‘Uﬂ@:&IL&I‘QJ

High Performance Computing and Cloud Computing

AwrsAunau : Tl
miﬁm:mLﬁmﬁ’UmaﬂizmamaamsauzqaLLagmﬁ‘UizmamaLLUUﬂﬁjmm
ASTUTLATHLUUYUIN N15eRALUUTUSIATY ﬂ’]iLLUQW"I%@‘ﬁJu mw‘f%muﬁ
AUAZLEEA N1TBONKUUTBNALITAIMTUNTUTLUIANAANTTOULES N3
wATn1N19: 08Ul TuNTUNING 0N NSUTTUIANARUUNG WU UALNIT
Uszgnaldluaidouazuinnssy

Study of high performance computing and cloud computing, parallel
programming, program design, partitioning, mapping, granularity, design

the high performance computing software, alternative programming
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paradigms, cloud computing, and applications for research and
innovation

walulagudeniyy

Blockchain Technology

AyrtsAunau : Ll

ns@nwuAafunsdisia Buasidrsiadu dareetl dofmuamudun
ui nMsundgmiganisvinu msigadindauleduds nmsdnnisuay
Josduanulasndsdunsndfavia n15aNANIAI 97y 1515 ey
9993z Anududiudd n1svenswn waznguueuazssdoutediRuves
vhoawy waznsUszandldlunuidewazuinnssy

Study of cryptography, cryptocurrencies, bitcoin, and blockchain
consensus protocol, problem — solving of proof of work, proof of stake,
managing and protecting digital assets, network attacks, Ethereum,
smart contracts, privacy on the blockchains, scaling blockchains, and
lecal aspects and regulation, and applications for research and
innovation

WdiaidannisdaanssuganduIsuazn1sussand

Selected Topics in Sotfware Engineering and Applications
AyrvsAunau : Tl
msAnwuAguhdedonmenuimnssusenduaiuagnisUszand
fnaulalutegtu malsssiesdmnuifianunsayszgndldluaniunisal
Tnd nsuddgninienisussgnaldlunisidesaswauiuinnssunig
AenTsuLenanls wazn1sUssenddmsuanIuUsenauns deu YUl Lag
Useina

Study on selected topics in software engineering and applications of
current interest, analysis of applicable knowledge for the new situations,
problem - solving or applications for research and innovation
development on software engineering and applications for enterprise,
social, community, and country

Jnygnuszanguaznisizouivaaaios

Artificial Intelligence and Machine Learning

FyUsAunay : bl
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ﬂwsﬁﬂwmﬁhaﬁuﬁmqmﬂszﬁwﬁuazﬂﬂiﬁauimauﬂéaafrﬁuﬁﬁmwﬂﬂﬂs
Seuiuuuiigaeunaziuulifidaey nsuwityinisdanguuasnsiseusvuy
wTuidge Msuidamnalgigaulssamifisuuasnsiseusiiean uasnns
Uszgnaldlunuifeuasuinngsy

Study of artificial intelligence and machine learning, problem - solving
of supervised and unsupervised learnings, problem - solving of
clustering and reinforcement learning, problem — solving using artificial,
recurrent neural networks and deep learning, and applications for
research and innovation

N13UTEUIAHNANNUAZNTTUIN NGNS

Digital Image Processing and Computer Vision

Avrdsaunau : Tl
ﬂﬁiﬁﬂ%ﬂLﬁaaﬁhﬂﬂiﬂssuaawaﬂﬁwuazﬂ1§§uiﬂﬂwﬁ%fk1ﬂﬁi%Wﬁwzﬁizuu
dudrnm susuumsdaiulndnin nmsuszaananin n1susulsanmnm
PN MITMUNRATNISLUIRLANI nshsiadyaanm n1saensita
deyuraunn n1siudadaranin n1ssuinnlaenauiimes n1siAIY
A N133313UUULAEN1TIRT tuntn MsuAtymislewmallakuuLgady
wuuliiludadu wazwuuiiugy waznisussgnaldlunuideuazuinnssy
Study of digital image processing and computer vision, system analysis
of image acquisition, digital image files format, image processing, image
enhancement, image clustering, and segmentation, image encoding,
image decoding, image compression, computer vision, image
interpretation, pattern recognition and face recognition, problem -
solving using linear, non — linear, and stochastic techniques, and
applications for research and innovation

walulagn1szanguuuu

Pattern Recognition Technology

AwrsAunau : 1l

mMsAnwnAsIfumaluladnisisgiuuy MaieseiiivenUszianiuy
wa Mvendssamuuuidadunarliifudadu nesduunussnniidueg
fuuTun NsUsslludnyaziuredtoys MIIRTEnIsdangudeya N3
2ONKUUEITARITUATONALITAINTUNITIIFULUY wazn1sUseynaldluy

Y Y

NWIYBATUINNTTY

58

3(2-2-5)

3(2-2-5)



**IS 488 215

**S 488 216

**IS 488 217

Study of pattern recognition technology; analysis of classifiers based on
Bayes decision theory, linear and non - linear classifiers; context -
dependent classification; evaluation of feature selection, analysis of
data clustering; hardware and software designs for pattern recognition,
and their applications for research and innovation
walulagdayavuinlvgiuaznisuszultanaluunguis

Big Data and Cloud Computing Technology

AyrtsAunau : Ll
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Study of big data and cloud computing technology, big data analysis,
big data statistics, big data databases, distributed data processing, Map
Reduce programming model, public cloud services, big data wrangling
and cleaning, exploratory and big data computing, data visualization,
and their applications for research and innovation

nsATeideya

Data Analytics

AyrtsAunau : Ll

MsAnwIAnIfumMsingideya mdadulasedeya msdnnieudoya
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Study of data analytics, data — driven decision - making, data
preparation, data cleaning, data organization and calculation,
visualization and presentation of data findings, data analysis with R
programming, and applications for research and innovation
nsdanisdeyaruislvgifenisBeuivauaias

Big Data Management with Machine Learning

Ay1UeAUnay : bl
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Study of big data management, machine learning with TensorFlow,
machine learning systems design, production machine learning systems,
image understanding; analysis of sequence models for time series and
natural language processing, transformer, recommendation systems;
and their applications for research and innovation
adaidenniaiminssunisiseudvaanias

Selected Topics in Machine Learning Engineering

AvrdsAunau : 1l
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Study on selected topics in machine learning engineering of current
interest; analysis of applicable knowledge for the new situations,
problem - solving or applications for research and innovation
development in machine learning engineering for enterprise, social,
community, and country

n1sdaluauszuunruandnluda

Instrumentation for Automatic Control System

AvrdsAunau : Tl
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Study of instrumentation for automatic control system; analysis of
measurement metrology; evaluation of sensor and transducer
technology; analysis of physical environment sensors; design of the
datalogger system, cloud system, recording, monitoring, and control
systems with the internet network, internet of everything; computer
software for data analysis, reporting system, measurement, and real —
time notification, instrument calibrations, and their applications for
research and innovation

AAINTIUYUBUA

Robotics Engineering

Avrdsaunau : Tl
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Study of robotics engineering, robotics technology evaluation, robotics
movement analysis, position and direction controls, biomimetic
robotics analysis, robotics hardware, and software designs, robotic
communications design, robotic applications; and their applications for
research and innovation
n1sussenaldiueudlunszurunsHanwuudnludh

Robotic Applications for Automation Process

AwrsAunau : Tl
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SalufAansldiusuddounsduidu sendurssrassnisviem nmsmuau
YUBUS 9AaIMNTIY N1588NKUY N13MUTUNTY AsAafe uazNINAFEY
Musus N15AeikasUsulgalunssuiunsuanuuudnludd waznis
Uszgnaldluaidouazuinnssy

Study and practice of robotic applications for automation process,
machine vision robotics operation, simulation software; industrial

robotics control, robotics design, programming, installation, and testing;
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analysis and improvement in the automation process; and their
applications for research and innovation
WadalaanN1a3AINTIUUIUALATEUUAIUANSALULIA

Selected Topics in Robotics Engineering and

Automation Control Systems

Avrdsaunau : Tl
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Study on selected topics of current interest in robotics engineering and
automation control systems; analysis of applicable knowledge for the
new situations; problem - solving or applications for research and
innovation development on robotics engineering and automation
control systems for enterprise, social, community, and country
walulaglufuazdidnnseindifionsinuns

Electric and Electronics Technology for Agriculture

Avrdsaunau : Tl
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Study of electric and electronics technology for agriculture;

analysis of measurement metrology, sensor, and transducer technology;
design of agricultural environment sensors, processing, control system,
an electric power system for agriculture, recording and analysis systems;
design of the cloud system data management, remote control; design
of the precision agriculture technology; and their applications for
research and innovation

nsuszgnaldlulasraulnsamasinenisinuns
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Applications of Microcontroller for Agriculture

AyrtsAunau : Ll
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Study and practice of the applications of microcontrollers for
agriculture; programming and implementing of computer software for
solving agricultural problems; design of the agricultural database,
microcontroller technology; their applications for agriculture, research,
and innovation

walulagluirlunszuiunisudssunienisinens

Electrical Technology in Agricultural Processing

Avrdsaunau : Tl
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Study of electrical technology in agricultural processing; analysis of
agricultural products of Thailand, seasonal produce, market analysis,
food preservation, processing, and value - added for agricultural
products; design of electrical technology for upstream agriculture,
cultivation, animal husbandry; design of the technology for managing
water resources, fertilizer and soil for precision agriculture; design of the
electrical technology for animal sex change and seed improvement;
design of electrical technology for the agriculture mainstream, food

preservation, processing, and extraction; design of the electric
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technology for downstream; and their applications for research and
innovation

Tageansuazdaauily

Materials Science and Nanomaterials

AyrtsAunau : Ll
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Introduction to materials science; atomic arrangement and crystal
structure; imperfections in crystal solids; types of materials; definition
and classification of nanomaterials; and applications of nanomaterials
RITDLADNNNIIAINTTUNYATIIRILY

Selected Topics in Agri — Intelligence Engineering

Avrdsaunau : Tl
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Study on selected topics of current interest in agri — intellicence
engineering; analysis of applicable knowledge for the new situations;
problem — solving or applications of agri — intelligence engineering in
research and innovation development for enterprise, social,

community, and country

nsdeuazauIanssalniuazaauinasinen
Research and Development in Electrical
and Computer Engineering Education
ydedunau : Ll
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Study of principles and research methodology in electrical and
computer engineering education; including choosing a research topic,
analyzing a problem and formulating hypotheses, data collection,
statistical data analysis, experiment result validation, and drawing a
conclusion, research proposal and report writing, research ethics, and
writing an article in electrical and computer engineering education
ﬂ’]'SEJEJﬂLL‘U‘Ui%‘U‘Uﬂﬂiﬁ@u%ﬂﬂ’i’iul‘ﬂﬂﬁLLazﬂaﬁJﬂ’JLﬁlagﬁﬂ‘U’]
Instructional System Design in Electrical

and Computer Engineering Education

Avrdsaunau : Tl
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Study of instructional system design in electrical and computer
engineering education; stakeholder analysis; design and development
of learning outcomes; design and development of modern instructions,
design and development of learning technological resources;
knowledge, skill, and attitude developmental instructions, design and
development of learning measurement and evaluation; education
assurance and curriculum evaluation; and their applications for research
and innovation
winnssunazmalulagnisnisanwaiudanssulniuazaeunanes
Innovation and Technology Education in Electrical

and Computer Engineering
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Study of trends, impacts, development of educational innovation and
technology, social network and software utilization, information
technology and computer network management, electronic media
design, innovative educational design, and applications of innovation
and modern technology for instruction
WardadannddnssuliiiuazasuinasAnu

Selected Topics in Electrical and Computer Engineering Education
Avrdsaunau : Ll
nsfnvnfeafuideimnssuliiiuaraoufinmesAnw wasuudlily
UIARYBINUITEN A IAMNTIN T LazAsNR MO IANY

Study of electrical and computer engineering education topics, as well
as future trends of research in electrical and computer engineering
education

ﬂ']'su'%mﬂﬂ'isimﬁﬂ'mﬁuLLazmﬁﬂmiﬁEﬂszﬂaumi

Engineering Project and Enterprise Management

Avrdsaunau : Tl
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Study of an engineering project and enterprise management; analysis of
enterprise and engineering project contexts, visions and missions,
objectives and scope specifications for engineering projects, design,
planning, and project management, time management, cost analysis,
budget and financial management, risk management, project

evaluation; case studies of modern enterprise management, planning
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and efficiency improvement for enterprise, research design, operation,
quality control, inventory management, maintenance management,
logistic and supply chain; and case study of energy management in the

enterprise

winnssuluaaiulsznaunis 1

Innovation in Enterprise 1
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Study and practice of electrical engineering survey, discovery, and
applications in the new situations, problem — solving or technology and
innovation development on electrical and computer engineering for the
enterprise; analysis of problem statement, literature review, search for
patent, innovation and invention accountings
winnssulugatuusznaunis 2

Innovation in Enterprise 2
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Study and practice of electrical and computer engineering applications
in the new situations in an enterprise, innovation design and
development, simulation of the electrical and computer engineering
innovation, prototype design and development, testing and experiment,
results and discussion, conclusion and suggestions, citation and
references, oral presentation, and writing the project report

n1sysanNIINsREUiunsinaulussaudiyyiin 1
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Work - integrated Learning in a Master Course 1

AyrtsAunau : Ll
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Practice in the enterprise as its employee, work — integrated learning,
design and lesson learned from applying electrical engineering
knowledge for problem - solving or technology and innovation
development in electrical engineering for the enterprise, conducting the
mini project in the enterprise, and oral examination
nsYsINIsNsEUiumMsinaulussaulsyyin 2

Work - integrated Learning in a Master Course 2
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Practice as an employee in the enterprise, work - integrated learning,
design and lesson learmed from applying electrical and computer
engineering knowledge to problem - solving or technology and
innovation development in electrical and computer engineering for the
enterprise, conducting a medium and large innovation project in the
enterprise, and oral examination
wapan1sBuidasEmmnssulniuazaeuines

Independent Learning Module in Electrical and Computer
Engineering

FyUsAunaY : hidl
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Independent learning in electrical and computer engineering through
learning experience transfer from portfolios, careers, training, seminars,
and examinations, or equivalents on independent electrical and
computer engineering topics, or advisors' recommendations of at least
90 hours of learning experience approved by the curriculum committee.
Jgynnnisawmadaanssulniuasaauiianes

Special Problems in Electrical and Computer Engineering
AyrvsAunau : Ll
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Research on problems in the electrical and computer engineering fields
based on analysis of the body of knowledge in science, technology,
engineering and mathematics ( STEM) ; design, simulations, or
experiments to provide conclusions for the investigating issue, as well

as applications for research and innovation
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Research, choosing a research topic, analyzing a problem and
formulating hypotheses, data collection, statistical data analysis,
experiment result validation, and drawing a conclusion, research
proposal and report writing, research ethics, and writing article,
knowledge construction, solving problems, or technology and
innovation development by applying electrical engineering knowledge
to new situations or real situations for improving the enterprise, society,
community, and country; thesis proposal writing and examination; thesis
writing, thesis progress report, and examination; final thesis, and thesis
defense examination

Inentwus

Thesis

Avrdsaunau : Tl
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Research, knowledge construction, solving problems, or technology and
innovation development by applying electrical engineering knowledge
to new situations or real situations for improving the enterprise, society,
community, and country; thesis proposal writing and examination; thesis
writing, thesis progress report, and examination, final thesis, and thesis

defense examination
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ANYIRNUS WNDSUAILULTINNAMIINTE LHBUTINIU

wagRiaula
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Learning) - msueumnesnufitdnvaliiinsduadi ey
A1U190a31989AANUIAIYAULDS

- dannsiseunsaeutiuliin@nuianSeusmeniues
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Usgilunan1sseu3anNNsseuselv nensaeuteleu aauniaudus n1svi
WUURNYIA N1sUseidiuanuadugnavnanisiseuaznsuuRvetin@nyilususiig q
WU NINAFBULDY NMTABUNANAIA NTaRUUaNENA Uarn1TaueIy 113

dnauslusedvduuun nendnus vsedwugidnsiufanssy Wudy
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1naase Tnefinsdaudsanldanedel Artagisuazdensieunisaou Aagine alddngluns
WU1919158 AlgaglunsiautnAne 1a
6.2 ninensnsisunisaeuiitiogiiu
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wanansioaunMadudAseAvaINg (MUeNaTHUURNIEEY 9)

2) edunnasgulunisuaniUdeugisouseninslssmaaundnendeu

3) LiBIENSINAMAINNITIANITISEUTVRELTEUY 19158 UavyuaaInsTasan UuRauAnyY)
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4) ieadeusiuiledumbenusunuamnsinuilunginedy wWislinseu wnsgu
AMNNTEAURANANWIIANARAAG DI TY
5) LﬁaaﬂizéfummLé?immfgiué’mﬂWiﬂizﬁ’uﬂmmwmaqﬂfjuﬂizmﬁml,%au
MENMTUATANATI AUN-QA T §f 8 Usenis Idur
1) ANNYRIUR
2) ANUAIANIIVBINAIATITY
3) nsasimnuduanaliifuasendn wasnisysgannudulaniif (Globalization)
4) msunlesgnan visedlEdudin
5) MITEBTEUIIN AN NN TN et uingnisenuAnulussdustary
6) NINDUALDIFBANUABINITVRIFIAY
7) ﬂ’lﬂﬁm’mﬁﬂﬁmadwﬁqﬁ’uammwmaamiﬁﬂwﬂuizﬁuqmmﬁﬂm

8) nsaslanalunisuaniUisudisouuazamnusiuilessninalsene

d' a U o a a/
wN2AN 8. NITUTERIUKAZUTUUTINITANUUNITUBINANGAT
1. nsUsEUUSEaNSNavaInsaau
1.1 nsUszliunagnsnisasy

(1) mﬁﬂﬁzsq:uﬁ'ammmmisﬂuawﬁmLﬁaLLamUﬁaummﬁmﬁu YDAMULUN UBLEAUDWULANN

fala v & A A \
2191587 HANUI WAz UsEaunNIal Msellaus Ny

(2) mskanasulasaununudn@ne) edsyiaunNanIsInN1sseunsaaulusueIni1siSeu
LAALIIEIUN

(3) M3UsziuanuadugnsnIINITTeuTetindny WIsusuiauIN1ieaAuUas UL

| £
a a

ARnTuanmslinagndnisaouiiunnssiu

(@) maviafelutudo Wiouszidunmsmwasnsdanmaieunisaeuluudazneivviend
318791

1.2 MsUssiuvinwervetenasdlunisldununagnsnisaou

(1) msUszdiulszansnmnisaeuresennsslaedndnyl ynauniansfing auszUUTes
UN1INYINY

(2) MeUszdiunmsaeuetesdlaeUsesuvangns Mieliiousinau muszuunsUseiiiusna
nsUfURuUsEIUveseasd/minaumeraeu
2. mMyUszliunangnslunmsiy
2.1 msUszdiundngns Taethnwiagtunarenansd Wethdeyaumumuuazusulganisdans

BHUNISISEU N1FTIRNISISEUNITERY wazidensieiuienatdeu laviuate snn/de Wudu
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2.2 MmyUszifiuvdngnslaefudiin eRamamanisthanuiuazussaunsaiflasuainnisdnuly
wangnstulalunisinu
2.3 msvsziliunalaefldtudin Wedmamnufielauazanudndiunazdelausuurangldiado
Aeatuaunmestiudinfisuanudngnst
3. MIUIHUNANTANTIUIUAINTIEAIDEAVENEAT
mMyUssdiunanmsdnnismdngns Wuldam AUN-QA Fafussuuiiiusesnuniniaznnsgiusesu
véngasiitegauinsfudasyduana
4. NMINUNIUNANITUTERIULAZNUUSUUSS
4.1 919136U529713%1 0195djaeu Umansussiiulseaniamnisasuvetenasdlaetindne /

YY)

AUaAUTYY waevisaLilouTINaIL uawsnsal anUSulTasiauINsTansiseunsaeuluseIniau
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[y

SURAgeU

4.2 AMENITUNTUTMSUANGAsUINAUTHE UANLTEUUNTIANITNANGATVBINNIINENSY B9
fidumsnaudmsfnwumumuiariinss nieumiausuuimaulsudlalugeiiideunnies
dnsudmsfnwdnly

4.3 ANENTIUNITUTMIVANERS tnansussiliunnsinvemdnansiaetnAnudagduiazenansd
TnoAwdiin uaglaegldtndin Wenumuuazfinnsanlunshluudlvuusméngns smuseuszeziia

AMmMualusEUUUTEIUANAIMNSAN IV ING R
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LPNHATLUUNNI8LAY 1

LHUTILARINTIINTEANEANUTURAYOULNATTIUNANSISEUIIINMENERNTEs 1839 (Curriculum Mapping)
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=] v a v ¢ = Yy o ' a . .
WHUTILEAINITNTEABANUSURNYOUNAENWSNSTBUSS2AUNENgns (PLOs) §9183%1 (Curriculum Mapping)

FEAUUTRYeYInN
3187391 HAAWSNTBUISEAUNANgAS (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 | 1.2 ‘ 1.3 2.1 | 2.2 3.1 ‘ 3.2 ‘ 3.3 4.1 4.2 5.1 ‘ 5.2 ‘ 5.3
1. KUIAIBIVIAY
IS 488 891 v v v v v v v v v
funuUTygln 1
IS 488 892 v v v v v v v v v
dunuUTeygln 2
IS 488 893 v v v v v v v v v v
dunuUTeygln 3
IS 488 001 v v v v v v v v v
szilpuitivemaimnssulniuay
AOUNADT
IS 488 002 v v v v v v v v
wadiansamngauigadmiy
Amnssuenans
IS 488 003 v v v v v v v
NSARLTNDBNLUULANTLATYMIN
Amnssulniuazaeuiinesdmsy
HUsENaUATS
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ek NAAWSN13IS8U3IEAUNaNgNS (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 21 2.2 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
2. MUV LEDN
IS 488 101 v v v v v v v
N30NLUUTTUUNTEE WY
IS 488 102 v v v v v v v v v
Wnsmeeeuiiaesiussuu g
IS 488 103 v v v v v v v
nMsmAnzaufigalusmuimnsslilin
uazADNNIADS
IS 488 104 v v v v v v v
WnmsAdaaanIAINTI
IS 488 105 v v v v v v v
MsmANmzaALTigaRUUABUINGl UL
Amnssulviuazaeniames
IS 488 106 v v v v v v v v v
whesnmsazwainluszuulniniig
IS 488 107 v v v v v v v
nsonkuUszuUlasiuluinmag
IS 488 108 v v v v v v v
audedoldvasszuulniiimas
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ek NAAWSN13IS8U3IEAUNaNgNS (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 21 2.2 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
IS 488 109 v v v v v
Al lussuulninig
IS 488 111 v v v v v v v v v
Fenssulniiusegs
IS 488 112 v v v v v v v v v
nsiaTgsaulilunuimngsy
Tl usege
IS 488 112 v v v v v v v
wpdadiiarresnduuiodnlin
IS 488 113 v v v v v v v
Jernssumduumaning
IS 488 114 v v v v v v v v
Wideidenmaimnssulniiduay
Triflusege
IS 488 115 v v v v v v v v
WASINAIUNALNUY
IS 488 116 v v v v v v v v v
TLUUTAG LA INdUAZNTUSEYNA
IS 488 117 v v v v v v v
wiAlulagwasu
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ek NAAWSN13IS8U3IEAUNaNgNS (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 21 2.2 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
IS 488 118 v v v v v
syuululasnia
IS 488 119 v v v v v v v
syuvaInnsaay v
IS 488 120 v v v v v v v v
MMBLADNNINIAINTTUTZUUNSNUAZ DN
IS 488 121 v v v v v v v v v
msUszanddidnnseiindindslusyuulni
ANag
IS 488 122 v v v v v v v
wialulagnsilasiunaslneisaing
IS 488 123 v v v v v v v
N39NARNRTHUAIIUA G aENSAIUAY
IS 488 124 v v v v v v v v v
nsmuemnsTuLAABe i
IS 488 125 v v v v v v v
nsUssgnAmatiansAIUANlisNzay
o
IS 488 126 v v v v v v v
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ek NAAWSN13IS8U3IEAUNaNgNS (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 21 2.2 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
Wideidonmadmnssudidnnsetindrinds
LAZNI3AIUAY
IS 488 127 v v v v v v v v
wialuladaueusiindi
IS 488 128 v 4 4 v v v v v
JEUUAIUANE WAL
IS 488 129 v v v v v v v
izwﬁmﬂizqmema%"muauﬁlviﬁ’]
IS 488 130 v v v v v v v
sruUdnUsTauUmmeIEusudliil e
IS 488 131 v 4 v v v v v
szuuliihanngesalyl
IS 488 132 v v v v v v v
syuuglnihdmsusal
IS 488 133 v v v v v v v v
Wadenmadmnssunstundoudie
Tihdmsuunivug
IS 488 134 v v v v v v v v
N150BNKUUTE VLRI
IS 488 135 v v v v v v
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ek NAAWSN13IS8U3IEAUNaNgNS (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 2.1 2.2 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
Lulaspaulnsaaesuaznisussyna
IS 488 136 v v v v v v
JEUUANDINAEIAT
IS 488 137 v v 4 v v v v
didnnselinddinsunng
IS 488 138 v v v v v v v
N150PNLUUNATTINLDULADNE NS UT)
NSUNNE
IS 488 139 v v v v v v v
Midadenmaimnssudidnnsetinduas
FEUUANDINAENAT
IS 488 140 v v v v v v v
mMsiATsEuNuuaniuaz g
A32918AAY
IS 488 141 v v v v v v v
Aenssululasian
IS 488 142 v v v v v v v
SyUUReanTieuas
IS 488 143 v v v v v v
nsesniuvagenFaselvl
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ek NAAWSN13IS8U3IEAUNaNgNS (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 21 2.2 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
IS 488 144 v v v v v v
nsdeansindouii
IS 488 145 v v v v v v v
NMTIATIZRIZUULATOUY
IS 488 146 v v v v v v v
welulagnisdeansanuiion
IS 488 147 v v v v v v v
witedenmeluladimnssulnihdoans
uazlasety
IS 488 201 v v v v v v v v v
AmnsauRdvauasdunefiialunasnas
IS 488 202 v v v v v v v
msUsvanadauaaliseos
IS 488 203 v v v v v v v
NSUSTUIRNATYIAINA
IS 488 204 v v v v v v v v v
nsdeasteyauazaeniiames
IS 488 205 v v v v v v v
MdodonNImMATINABLNLADILAY
LAS0UNY
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ek NAAWSN13IS8U3IEAUNaNgNS (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 21 2.2 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
IS 488 206 v v v v v v v
andnenssun1sussuianakuuNgue
IS 488 207 v v v v v v v v v
AMnTInLaNeiLS
IS 488 208 v v v v v v v v v
antnenssugondnas
IS 488 209 v 4 4 v v v v v
NSUSEUIANAANTINULEIUALNTS
UTEUIDNARUUNGNLNY
IS 488 210 v 4 v v v v v
waluladudeasu
IS 488 211 v v v v v v v
WdoLdonIAINTINYENALITLATANT
Uszyna
IS 488 212 v v v v v v v v v
ﬂ@mﬁﬂisawﬁLLamwsﬁauﬁﬁuaﬂmém
IS 488 213 v v v v v v v
NsUsEIRaNaNMLaEN1TTUIA ATV
IS 488 214 v v v 4 4 4 4 v
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518997

NAAWSN13IS8U3IEAUNaNgNS (PLOS)

PLO1

PLO2

PLO3

PLO4

PLO5

1.1

1.2

1.3

21

2.2

3.1

3.2

3.3

4.1

4.2

5.1

5.2

53

walulagnisiinguuuy

IS 488 215
waluladdayavunalvguaznisuszaana

WUUNULUY

v

IS 488 216

nslasIEideya

IS 488 217
n153nnsteyarnalugAien1siseuves

EON

IS 488 218

WdaIEeNNIIMNTINNITRYUIVDLATON

IS 488 219

nsinluanuszuunIuANnluls

IS 488 220

AFNITURULUA

IS 488 221
NsUsEenAlEuEuRluNsTUIUNITHER

LUUDAbULTR
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ek NAAWSN13IS8U3IEAUNaNgNS (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5
1.1 1.2 13 21 2.2 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
IS 488 222 v v v v v v
WToLEeNNIIMINITUUEUALAZ TEUY
AIUANSNLUIA
IS 488 223 v v v v v v v v
weluladluiuaedidnnsedindifie
NSRS
IS 488 224 v v v v v v v
msUszgndldlalasnerlnsaiaosiiie
NSRS
IS 488 225 v v v v v v v v v
walwlaglvihlunszuiunsudssunienis
INYNT
IS 488 226 v v v v v v
Tanenansuayanuily
IS 488 227 v v v v v v v
MMBLADNNINIAINTTUNBATETEY
IS 488 301 v v v v v v v v v
nMsdeazimuAnssulniuey
ADUNUADIANN
IS 488 302 v v v v v v v v

98




518997

NAAWSN13IS8U3IEAUNaNgNS (PLOS)

PLO1

PLO2

PLO3

PLO4

PLO5

1.1

1.2

1.3

21

2.2

3.1

3.2

3.3

4.1

4.2

5.1

5.2

53

nsepnluUsEUUMsaadanssulniuay

ABUNBADSANWN

IS 488 303
wInnssukasnalulagn19an1sAnwIn 1l

anssulidwaznauimes

IS 488 304
Fvadenmaimnssuliiiuay

ABUNBADSANWN

IS 488 401
A1SUSHNSLASINISIAINTSULALNITIANNT

HUsENBUATS

IS 488 402

winnssuluaniuusznaunis 1

IS 488 403

uinnssulugaiuusznounis 2

IS 488 404
nsysanMsNsseuiunmsvieuluseau

Usgyaln 1
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ek NAAWSN13IS8U3IEAUNaNgNS (PLOS)
PLO1 PLO2 PLO3 PLO4 PLO5

1.1 1.2 13 21 2.2 3.1 3.2 3.3 4.1 4.2 5.1 5.2 5.3
IS 488 405 v v v v v v v v
nsysanMsNIsseuiunsvinedluseey
Usgaln 2
IS 488 406 v v v v v v v v v
wegan1sseuiBasymAmnsulniuay
AOUNIADS
IS 488 894 v v v v v v v v v
Yeymiiewmaiennssuluiuay
AOUNADT
IS 488 898 v v v v v v v v v v v v v
Inentinus
IS 488 899 v v v v v v v v v v v v v
Ineniinus
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nan1siieuidesszaundngns (Sub-PLO)

PLO1 Uszandldanuiluarviidaanssulniuazasuiunasiienshunuuasaiiedsludilufivansu ns

9AVINTISUALIVITN

Sub-PLO1.1 wandlifufamnuiuazanudilaogadest luilomassvdnvosanu i famedvins
(K) WA IvAN

Sub-PLO1.2 wamdliiufannudnlaluiimunnusll q fdmansenudunacuiddelutiagiu Tuds
(K) FINMIUALIVITN

Sub-PLO1.3 wanslidiufansiamnunAniBuuazasiassdifienevauasUssiudetymmadnnis
K, S) wazdundndianansathlulduselomilalunaniessiunaviossfuununma

PLO2 ysaunisasAnuikasmatialunauidng 9 enisvinulududanssulniiuazaeuiaines

0
a a

Sub-PLO2.1 wandliiuisnuausalunIsysanIsuasduasIeierANL3NNaNWITY Adffiarivig
(K, S) N5 WIDTBUNINITITN YIInnelunaznIeuonaIvIIu
Sub-PLO2.2 wandliiufsnnuanusalunsmions nseuauns wiledgmidianududeu vieasns

(S)

winnssuluml 9 ieuAteymlilauszansnimanndu

PLO3 ugaseanisanaaunsatunisieansuazlszauauiuivausanauielinugndosuazdusaldly

Waniiivun

Sub-PLO3.1 wanseenderuiuinveulunsiliunuremueazwanseeniinuznsinuduiiule

S, O gamnza WeliuyuUszavsnmlunisvinnuvesngu wazmsdnmsdelauds saud
Ugymeing 9

Sub-PLO3.2 uanseeniennilagdu unuavesaueaasday dauAnduin uagiainnema

© RREHTY

Sub-PLO3.3 wandliFufamuaninsolunsfomauasinauensnusiusuuuuiidumenisway s

S, Q) yans TaeliEefinyan Ifedrsiiussansnmuasnmnzautunduyanads o Haluaens

Fw1N15 wWagdvA saudegusuialy

PLO4 ugnseandwinwenslidmalulaglunisuaisinanuiinenmuinuasatnialiias

T
a A

Sub-PLO4.1 uamseeniwinuemslfineluladasaunaiiofnnsesdeyansndamaniuazaiie
K S, QO wnnlglunsfinw duahdaym agudamuasiauenusuiledymludiiusing 9
Sub-PLO4.2 wandbiiiuisnnuanansatunseuiienues wariauauesldeereios

S, Q)

PLO5 w&aneaanieasserussalunisinauiddenasarumingldasnuividnaudaanssuluiwasaauinames

Sub-PLO5.1 wanseanieruainsatunsldiasesdlefiiedesiumsnsmaevasserussalunisvau
(K, S, E, Q) ouaznuiieideatudnan

Sub-PLO5.2 wangeaniisnNaanalunsimuawunsw i lynmiassevssalaeniulunisius
(S, E, Q) wardestunisazdinasserussaldunmsvhmidssuasanuiiiedostuiandn

Sub-PLO5.3 uansvendannziilumsdasiulifimsussngiufoRnamdnausssy a3ossauluivha
(€, Q) Lazdny
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LRNFITUUUNUNLEY 2

Uszifenansduszdnangns
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UNENIYINN 32N
1. AWRUINIGIBINIG

SR9ANERNSI1ANTY

2. Yszann1sane

AU YUy (81v1) Yooy Usene U w.ANu
Ysayges  aeu. Qennssuluin) uMinedgveunny Ussinalng 2552
Ysayggen  Us.a. Qennssulain) uMINeIdgveuLny Useindlng 2556

3. NAIUNNAIUIVING (Faunas 5 V)

3.1 6191 wilde WsaLenaIsUTENaUNITEDY

NasUsENEUNISARU. “aeRUsENauALTEUUABNNIMBIaNYA (FUNDAMENTALS OF COMPUTER
SYSTEM AND ORGANIZATION),” 2558.

3.2 MUY

3.2.1 lasansiy

ntilasinig (2561-Uag0u) msdsiesinansenunisanuiouuulaseaine DBMTI seudnenisluavas
nixLLﬁﬁﬂW%’UQUniiﬁﬁ'ﬂLﬁUﬂaga (Analysis of Thermal Effect on Double Barrier Magnetic Tunnel Junction
Structures during Current Flow for Data Storage Devices). unasulassnisiauidneninlunisinanuideves
919138 malasansanusilesenindinnuaMenssuNINTeaudnwkardinnunamuatuayun Iy

sandlazang (2559-2560) mMedasizengmsldnuvadasiaiusimdnaistuszauunludasan
amuﬁguwiﬂm’sﬁma"lé’fwansswumamm%’au (Lifetime Analysis of Nanoscale Magnetic Tunnel Junction
structures due to Insulator Barrier Breakdown under Thermal Stress Effect). wiaanulassnisianidnise
Tyl AnInendevouL

WIntlATINg (2557-2559) Study of Efficient Switching Mechanism by Thermal Spin-Transfer
Torque in Magnetic Tunnel Junction (MTJ) Devices. unasulasamsdaasutnidesulug driineunamu
AUUAYUNISIY

3.2.2 NSHHEWINAIIUIFY

The 2017 International Conference on Advanced Nano Materials (ANM2017), Poster Present in
topic of “Temperature Dependence of Magnetic Properties on Switching Energy in Magnetic Tunnel Junction
Devices with Tilted Magnetization”

The 2016 International Electrical Engineering Congress (IEECON2016), Oral Present in topic of
“Structural size effect with altered temperature on MgO-based magnetic tunnel junction device during
current flow”

The 2015 International Electrical Engineering Congress (IEECON2015), Oral Present in topic of
“Effect of MgO Barrier Thickness with Tilted Magnetization on Temperature Increase in Magnetic Tunnel

Junction Devices during Current-Induced Magnetization Switching”
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The 3rd Southeast Asia Conference on Thermoelectrics, Oral Present in topic of “Fast Switching
in Thermoelectric Spin-Transfer Torque MRAM with Temperature Increase Caused by Peltier Effect”

B. Teso, S. Kravenkit, K. Sorn-in, A. Kaewrawang, A. Kruesubthaworn, A. Siritaratiwat, T. Mewes, C.K.A.
Mewes and C. Surawanitkun. (2018) Temperature dependence of magnetic properties on switching energy in
magnetic tunnel junction devices with tilted magnetization. In Press. Applied Surface Science.

V. Pomsanam, C. Warisarn and C. Surawanitkun. (2016) Structural size effect with altered temperature
on MgO-based magnetic tunnel junction device during current flow. Procedia Computer Science 86: 200-203.

C. Surawanitkun, A. Kaewrawang , R. Sivaratana , A. Kruesubthaworn and A. Siritaratiwat. (2015) Storage
reliability and temperature increment with tilted free layer magnetization in nanopillar for spin torque magnetic
memory. Chiang Mai Journal of Science 42(2): 490-500.

C. Surawanitkun, A. Kaewrawang, A. Siritaratiwat, A. Kruesubthaworn, R. Sivaratana, N. Jutong, C. K. A.
Mewes and T. Mewes. (2015) Modeling of switching energy of magnetic tunnel junction devices with tilted
magnetization. Journal of Magnetism and Magnetic Materials 381:220-225.

C. Surawanitkun. (2015) Effect of MgO barrier thickness with tilted magnetization on temperature
increase in magnetic tunnel junction devices during current- induced magnetization switching. Applied
Mechanics and Materials 781: 172-175.

S. Harnsoongnoen and C. Surawanitkun. (2015) Fast switching in thermoelectric spin-transfer torque
MRAM with temperature increase caused by Peltier effect. Integrated Ferroelectrics 165 : 98-107.

V. Pomsanam, C. Warisarn, and C. Surawanitkun, “ Structural size effect with altered temperature on
MgO-based magnetic tunnel junction device during current flow”, Procedia Computer Science, Vol. 86,
pp.200-203. 2016.

K. Seepromting, R. Chatthaworn, P. Khunkitti, A. Krusubthawomn, A. Siritaratiwat, C. Surawanitkun,
“Optimal Grid-Connected with Multi- Solar PV Placement and Sizing for Power Loss Reduction and Voltage
Profile Improvement” , IEEE Xplore, The 1 8 th International Symposium on Communications and
Information Technologies (ISCIT 2018), 2018.

K. Charerndee, R. Chatthaworn, P. Khunkitti, A. Krusubthaworn, A. Siritaratiwat, C. Surawanitkun, “Effect
of Concrete Duct Bank Dimension with Thermal Properties of Concrete on Sensitivity of Underground Power
Cable Ampacity”, IEEE Xplore, The 18th International Symposium on Communications and Information
Technologies (ISCIT 2018), 2018.

K. Seepromting, R. Chatthawomn, P. Khunkitti, A. Kruesubthaworn, A. Siritaratiwat, C. Surawanitkun,
“Feed-in Tariff Premium for Optimal Solar PV Allocation Case of Phitsanulok 1st Substation”, Mahasarakham
International Jornal of Engineering Technology, Vol. 4, pp. 50-55, 2018.

K. Charerndee, R. Chatthaworn, P. Khunkitti, A. Krusubthaworn, A. Siritaratiwat, C. Surawanitkun,
“ Optimizing of Concrete Duct Bank Power Cable using Self- Adapting Control Parameters in Differential

Evolution” Mahasarakham International Journal of Engineering Technology, Vol. 4, pp. 41-49, 2018.
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V. Thepmahavong, Pirat Khunkitti, C. Surawanitkun, A. Siritaratiwat, R. Chatthaworn, “Optimal Placement
of Auto Reclosers for Distribution System Considering Reliability in Attapeu Province Laos PDR” Mahasarakham
International Journal of Engineering Technology, Vol. 5, pp. 33-42, 2019.

C. Sasantia, A. Siritaratiwat, C. Surawanitkun, P. Khunkitti, R. Chatthaworn, “Optimal planning of energy
storage system using modified differential evolution algorithm” Energy Procedia, 156, pp. 192-200, 2019.

K. Kaewmamuang, A. Siritaratiwat, C. Surawanitkun, P. Khunkitti, R. Chatthaworn, “A novel method for
solving multi-stage distribution substation expansion planning”, Energy Procedia, 156, pp. 371-383, 2019.

B. Teso, S. Kravenkit, K. Sorn-in, A. Kaewrawang, A. Kruesubthaworn, A. Siritaratiwat, T. Mewes, C.K. A.
Mewes, C. Surawanitkun. “Temperature dependence of magnetic properties on switching energy in magnetic
tunnel junction devices with tilted magnetization”, Applied Surface Science, Vol. 472, 36-39, 2019.
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Engineering

IS 488 106

w@iesanwarnaInlussuulndninga

Power System Dynamics and Stability

3(3-0-6)

IS 488 107

AseenukuusruUtasiulninfas

Power System Protection Design

3(3-0-6)

IS 488 108

mudeilsuasssuulnihias

Power System Reliability

3(3-0-6)

IS 488 109

Aaunnlniluszuulvimea

Power Quality in Power Systems

3(3-0-6)

IS 488 110

Amnssulnusegs

High Voltage Engineering

3(3-0-6)

IS 488 111

msesresianulrinlunudemnssy
Inlflusege
Electric Field Analysis in High Voltage

Engineering

3(2-2-5)

IS 488 112

A Ao o an' o
walladsiavesnauulwanlni
Numerical Method for Electromagnetic

wave

3(2-2-5)

IS 488 113

ArInssumauL LM%ﬂlW‘W’]

Electromagnetic Wave Engineering

3(3-0-6)

IS 488 114

Hidadenmaimnssulniiiiduay
Inlflusege
Selected Topics in Electrical Power

and High Voltage Engineering

3(3-0-6)
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NEUIVIIANTIUTTUUNANUELDIA (Clean Energy System Engineering) - el
IS 488 115 | WASIWANUNAUN 3(3-0-6) - Imsdanguining
Renewable Energy Resources
IS 488 116 | svuuwanuateinduasnisussend 3(2-2-5)
Photovoltaic System and Its
Applications
IS 488 117 wialulagndsanu 3(2-2-5)
Energy Technology
IS488 118 | szuululpsnin 3(2-2-5)
Microgrid System
IS 488 119 syuvausvninadelng 3(2-2-5)
Modernization Smart Grid System
IS 488 120 MDLEONNITIAINTINTTUUNS I UAZ D0 3(2-2-5)
Selected Topics in Clean Energy
System Engineering
nguivndranssudidnnsatindindeuaznisaiuau (Power Electronics - gl
Engineering and Control Systems) - Insdanguivnlug

15488 121 | msuszanddidnnsedindrindslusyuuluih 3(3-0-6)
89
Power Electronics Application in Power
Systems

IS 488 122 wialulagnsulasiumaslngiseing 3(3-0-6)
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Switching Power Conversion

Technology

IS 488 123

MIPaenRTHUaRuMamarNIsATUAL

Power Converter Modeling and Control

3(2-2-5)

IS 488 124

nsmuanMstudousag i

Control of Electric Drives

3(2-2-5)

IS 488 125

nmsUszendmatianisnuaulyivseas
P
g

Applied Optimal Control Technique

3(2-2-5)

IS 488 126

o

Ftaidonyaimnssudidnnsetindings
WA¥NISAIUAL

Selected Topics in Power Electronics

Engineering and Control Systems

3(2-2-5)

nauIvIaINssun1stuintaudglnidmiuenuninug (Electric Drive

Engineering for Vehicles)

IS 488 127 wialulaBeusudlnin 3(3-0-6)
Electric Vehicle Technology

IS 488 128 FEUUMIUANEUEUR T 3(2-2-5)
Electric Vehicle Control System

IS 488 129 wwé'ﬂﬂizﬁ;mema%"muaumﬂlw% 3(2-2-5)
Electric Vehicle Battery Charging System

15488 130 | szuudnuszquuameIsusudlninliane 3(2-2-5)
Wireless Electric Vehicle Battery Charging
System

IS 488 131 | svuulwihangesalu 3(2-2-5)

Railway Traction Electrical Systems

- Wil

a o Ioa 1
- Mﬂ?iﬂ@ﬂ@ﬂ’)“ﬁﬂ%ﬂ
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IS 488 132 syuuglvidmsusaly 3(2-2-5)
Railway Electrification
IS 488 133 Witadenmamnssunstundeuseliin 3(2-2-5)
dndusnunivug
Selected Topics in Electric Drive
Engineering for Vehicles
nquivndranssudidnnselinduazszuuauasnaileda (Electronics Engineering - sl
and Embedded Systems) - Insdanguivnlug
IS 488 134 NM3DRNUUUILUUAIYIA 3(3-0-6)
Digital System Design
IS488 135 | lulasmeulnsamesuaznisussynd 3(2-2-5)
Microcontroller and Applications
IS 488 136 FEUUANDINARIF 3(3-0-6)
Embeded Systems
IS 488 137 Sdnnsedndiinsunnd 3(3-0-6)
Biomedical Electronics
IS 488 138 N1509NLUUNITTINLBUTABNAUSUTY 3(2-2-5)
AsunWNg
Analog Integrated Circuit Design for
Biomedical Applications
IS 488 139 Hideidennsimnssudidnnseiinduay 3(2-2-5)
FEUUANDINARIF
Selected Topics in Electronics
Engineering and Embedded Systems
n’sju'“wﬁmnssulﬂﬂ'lﬁaa’lmaﬂmwiw (Communications Engineering and - el
Networks) - Insdanguinlng
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IS 488 140 mMslaszaunuwimanlnihuasnng 3(3-0-6)
ST AEAaY
Electromagnetic Field and Wave
Propagation Analysis
IS 488 141 Fmnssululasian 3(3-0-6)
Microwave Engineering
IS 488 142 szuvdoansaieuas 3(3-0-6)
Optical Communications
IS 488 143 nseenlUUagoNAaTy Tl 3(2-2-5)
Modern Antenna Design
IS 488 144 msfeansindoud 3(2-2-5)
Mobile Communications
IS 488 145 AMTIATIERTZUULATOUNY 3(2-2-5)
Networking System Analysis
IS 488 146 weluladnisdeansaudion 3(2-2-5)
Satellite Communications Technology
IS 488 147 witedenmaluladimnssulnihdeans 3(2-2-5)
uazlasaie
Selected Topics in Communications
Engineering Technology and Networks
NENIVIIAINTIUABNNIADS (Computer Engineering) - iusedvlml
15488 201 | AmnssuAtvauardumefidlunnasmds 3(2-2-5) - Imsdanguining
Digital Engineering and Internet of
Everything
IS 488 202 msUszanadanaliseiios 3(3-0-6)

Discrete Signal Processing
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o

IS 488 203 MsUsznanadygIRIa 3(3-0-6)
Digital Signal Processing

IS 488 204 | nsdeansieyauazaofiames 3(2-2-5)
Data and Computer Communications

IS 488 205 MdodonyaimnssunsuineILay 3(2-2-5)
1A
Selected Topics in Computer and
Netwok Engineering

IS 488 206 annUngnIsunsuszananauuungsis 3(3-0-6)
Cloud Computing Architecture

IS 488 207 | AminssugonALs 3(3-0-6)
Software Engineering

IS 488 208 annUmonssugonsiuas 3(3-0-6)
Software Architecture

IS 488 209 NMIUILNIBNAFNTTOULEILAZNT 3(3-0-6)
USTananaluunauie
High Performance Computing and
Cloud Computing

IS 488 210 weluladudenivy 3(2-2-5)
Blockchain Technology

IS 488 211 HdodonyaimnssugenaLISLazng 3(2-2-5)

Uszand
Selected Topics in Sotfware

Engineering and Applications
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IS 488 212

ToyeyseRvguaznsiiouivaunias
Artificial Intelligence and Machine

Learning

3(2-2-5)

IS 488 213

NUSENIAHANINWAZNITTUININAIVTR
Digital Image Processing and Computer

Vision

3(2-2-5)

IS 488 214

walulagnsidnguiuy

Pattern Recognition Technology

3(2-2-5)

IS 488 215

wialulagdoyavuntvauaznisuseaiana
WUUNGHL

Big Data and Cloud Computing
Technology

3(3-0-6)

IS 488 216

MylinTzideya

Data Analytics

3(2-2-5)

IS 488 217

nsdansteyavualveymenisiseuives
1A3949 Big Data Management with

Machine Learning

3(2-2-5)

IS 488 218

WdaliennalmNIINNITEUIVDUATEN
Selected Topics in Machine Learning

Engineering

3(2-2-5)

naNIVIIAMNTIURUBUALAZITUUATUANSATLLR (Robotics Engineering and

Automation Control Systems)

IS 488219 | myinlunusyuumuausnlulia 3(2-2-5)
Instrumentation for Automatic Control
System

IS 488220 | AFNTsuviuLuG 3(2-2-5)

- Wil
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Robotics Engineering

IS 488 221

nsUssgndldusudlunssuiunswga
WUUSHLWITR
Robotic Applications for Automation

Process

3(2-2-5)

IS 488 222

Wdaldionna3mnIsurusuAuaz T UY
GRIGHREIHG

Selected Topics in Robotics
Engineering and Automation Control

Systems

3(2-2-5)

NENIVIIAMNITUNEATOARILL (Agri-Intelligence Engineeri

ng)

IS 488 223

waluladlviuaydidnnseiindiile
NMTNWYANT
Electric and Electronics Technology for

Agriculture

3(3-0-6)

IS 488 224

nsussgndldlulaspoulvsaaesiiie
NNYAT
Applications of Microcontroller for

Agriculture

3(2-2-5)

IS 488 225

walulaglilunszuiumudsgunianig
LNYAT
Electrical Technology in Agricultural

Processing

3(2-2-5)

IS 488 226

o s

Tanmansuaz Jaquily

q

Materials Science and Nanomaterials

3(2-2-5)

- Winsedntnd

- Imsdanguining
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IS 488 227

PFUBLENNISIAINTTUNEATO NS
Selected Topics in Agri-Intelligence

Engineering

3(2-2-5)

nguIvn3IAINssuluAinfne (Electrical Engineering Education)

IS 488 301

AMFITewarimuIAnssu ey
ABNRILRBIANEN
Research and Development in Electrical

and Computer Engineering Education

3(3-0-6)

IS 488 302

nMsepnuwUUTTUUNSaaudAnssuiWiuay
pRURILASANY
Instructional System Design in Electrical

and Computer Engineering Education

3(2-2-5)

IS 488 303

winnssuuazmalladnensAneAwiang
sulwiuazmeuiames

Innovation and Technology Education in
Electrical

and Computer Engineering

3(2-2-5)

IS 488 304

o v oA

Fdaidenmadmnssuluiuazaeuiames
finwn

Selected Topics in Electrical and
Computer Engineering

Education

3(2-2-5)

- Winsneduntng

= o ia ,
- Nﬂ?iﬂﬂﬂ@u?’ﬂﬂ,‘lﬂﬂ

ngadvysamMinssulniuazasuianesiun1siney (Work-integrated

Learning in Electrical and Computer Engineering)

IS 488 401

ASUSMSLATINISIAINTSULALANSINNSENS U

Husznauns

3(3-0-6)

- Wil

- imsdnnguining
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Engineering Project and Management for

Enterprise

IS 488 402 | winnssuluaniudsznouns 1 3(2-2-5)
Innovation in Enterprise 1

IS 488 403 | winnssuluanaiudszneuns 2 3(2-2-5)
Innovation in Enterprise 2

IS 488 404 | Msysanisn1sseuiunsvinuluseiusyyn 3(0-6-3)
1
Work - integrated Learning in a Master Course 1

IS 488 405 | msysann1snisiBeudunsieulussduuiygaiin 3(0-6-3)
2
Work - integrated Learning in a Master Course 2

IS 488 406 | uegani1sEuiDasEmimnssulniuag 3(0-6-3)

ADUNINDS

Independent Learning Module in Electrical and

Computer Engineering

Ity iniaeniadaanssulniinazaauiames (Special Problems in Electrical

and Computer Engineering)

IS 488 894 | Yaymifitawndimnssulwiluazaeuiiames
Special Problems in Electrical and Computer

Engineering

3(0-6-3)

5. srg3vlunund v Inenfinus
15488 898 Anegniinus

Thesis

5. s1e3vTlunundvninenfinus
**SE 584 898  Anendnus

Thesis

- Medvulsanl/Uaeusiain

LazAaS UYLV

15488 899  Anenfinus

Thesis

**SE 5804899 ANINUS

Thesis

- MginuTuusalmiuRgusian

LazA185uUIs187N
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