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2.6.1 UUszauTe5U (e um) lagesssuilennising 70,000 vimsieUsevidangns

~ v Ysuuszaned
S18aLLIYATIYIU
2565 2566 2567 2568 2569
1.Asssutieuns@nen wuu 1.1 262,500 525,000 787,500 787,500 787,500
2.A1555UHENNSANY WUU 1.2 262,500 525,000 787,500 | 1,050,000 | 1,050,000
3.A555UHEUNISANYT WU 2.1 262,500 525,000 787,500 787,500 787,500
4.A1555UHEUNTANY WU 2.2 262,500 525,000 787,500 | 1,050,000 | 1,050,000
SAUS85U 1,050,000 | 2,100,000 | 3,150,000 | 3,675,000 | 3,675,000
2.6.2 SUUTTUUII8T1Y (U8 UIN)
~ . Ysuuszane
IIaIEAENE 2565 2566 2567 2568 2569
1.ARDULNY 735,000 | 1,470,000 | 2,205,000 | 2,572,500 | 2,572,500
2. l9apy 163,800 327,600 491,400 573,300 573,300
3. 5&@ 46,200 92,400 138,600 161,700 161,700
4. mﬁmsﬁ 105,000 210,000 315,000 367,500 367,500
FIUI8IY 1,050,000 | 2,100,000 | 3,150,000 | 3,675,000 | 3,675,000
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UIINGIRBULIATT 1383 aninaazuUfuRlunsisulouniisinseaudndiafng

wé’nqmuazmmsé;ﬁaau
3.1 ¥ANgAS

3.1.1 UL sIunaeavangns Nl

1) nangaswuu 1.1 S1uunihein lideundt 48 nilein

2) vidngmsuuu 1.2 Swundigin lidesndn 72 miein
3) viangnswuu 2.1 Suumhein idesnd 48 wiiedn
4) viingnswuu 2.2 Tuiumhein lideendn 72 wiiedn
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WU AS. W.A. 2558

nangnsusuuse w.e. 2565

318013 WUU | WUU | BUU | WUU | BUU | WUU | BUU | BUU
1.1 1.2 2.1 2.2 1.1 1.2 2.1 2.2

197457877 - - 12 24 - - 12 24
1.1 Jv109AY - - - - - - 3 6
1.2 3w uden - - - - - - 18
2 AneInus 48 72 36 48 48 72 36 48
3 91e3v09AU (Widumiefn) - - - - 6 6 6 6
MBNATINADANANGAT 48 | 72 | 48 | 72 | 48 | 72 | 48 | 72

3.1.3 519791

1) NIAIANTTANIAUUUY 1.1 SIUARDANANGNT 48 vihefin

(1) Inentinus

303661

303662

303663

303664

303665

303666

WIINUS 1 wuu 1.1
Dissertation 1, Type 1.1
WTaNUS 2 wuu 1.1
Dissertation 2, Type 1.1
WPIINUS 3 wuU 1.1
Dissertation 3, Type 1.1
WIINUS 4 wuu 1.1
Dissertation 4, Type 1.1
WHnus 5 wuu 1.1
Dissertation 5, Type 1.1
WYIINUS 6 WuU 1.1
Dissertation 6, Type 1.1

(2) Avrvsaulitunuaenn

303690

303697

303698

303699

szileUITIveduge

Advanced Research Methodology

dunun 1
Seminar 1
duuun 2
Seminar 2
duuun 3

Seminar 3

71U 48 hena

6 NUIBAM

6 NUIYAR

9 UUIBAM

9 UUIBAM

9 NUIYAR

9 UUIBAM

U 6 WUIENH

3 (3-0-6)

1 (0-2-1)

1(0-2-1)

1(0-2-1)
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2) NSAIANIANYINUUUY 1.2 TIUNRBAVANENT 72 I8in

(1) Nneranwus MUY 72 HU2wHA

303671 ANIANUS 1 LUy 1.2 9 RUIBAR
Dissertation 1, Type 1.2

303672  INGTUNUS 2 WUU 1.2 9 UUBAR
Dissertation 2, Type 1.2

303673 ANYIANUS 3 LUU 1.2 9 RULAR
Dissertation 3, Type 1.2

303674  ANYIANUS 4 LUy 1.2 9 RUIBAR
Dissertation 4, Type 1.2

303675 ANGITLNUS 5 WUU 1.2 9 MUBAR
Dissertation 5, Type 1.2

303676 ANYIANUS 6 LUU 1.2 9 Wwin
Dissertation 6, Type 1.2

303677 ANIANUS 7 LUy 1.2 9 Wuwin
Dissertation 7, Type 1.2

303678 INGITLNUS 8 WUU 1.2 9 BUBAA
Dissertation 8, Type 1.2

(2) Avsauliduniaein U 6 R

303690 sulouisidedugs 3 (3-0-6)
Advanced Research Methodology

303697 duuun 1 1(0-2-1)
Seminar 1

303698  #uuN 2 1(0-2-1)
Seminar 2

303699  duuun 3 1(0-2-1)
Seminar 3

3) NIAUIANITANHINUUUY 2.1 TIUNABAVANENT 48 VI8N

(1) 975197291 (Course Work) ludaandn 12 wdaein
(1.1) Ay1U9AY UM 3 WENe
303601 AdinenansTugwnNgIranssulih 3 (3-0-6)

Advanced Mathematics in Electrical Engineering

(1.2) 3vLaen U hiteundn 9 nuleda

Tildnaiunsaidenisoulusgdnseauusgaen (3036xx) Witesnin 9 nuein
nTedveall

303602 MTIATIEVUOYE 3 (2-2-5)

Data Analysis



303603

303604

303605

303611

303612

303613

303614

303615

303616

303617

303618

303619

303620

303621

303622

303623

303624

303625

303626

16

STUUNMSIANISHASUaTy vy

Modern Energy Management System
ﬁﬁaﬁmwwﬁmmsulw%ﬁzuqq

Special Topics in Advanced Electrical Engineering
sudouitivludiomuusdmsundesdnsnalil
Finite Element Method for Electrical Machines
warmansipsoenaluih

Electrical Machine Dynamics

AFIATIZNBALERATIELUUTA tusTUULNIAlIamn1ENn
Analysis and Model Synthesis for Photovoltaic Systems
M aunaszUURAR T wUUNST ez TUeus I lussuulinAaa

Integration of Distributed Generation and Electric Vehicle in Power

System

nspRNLUUIATRIINSNalninLazAaLRIWmesTIgRRNLUY

Electrical Machines Design and CAD
NANNIOULABIANAMTUAIMUAIRUMAINTZUERN TS
Interleaving Technique for DC Power Converters
1ASINSUEUIPLAE AT UNE I

Energy Policy and Planning Project
BMTUATIEANS 1Y

Methods for Energy Analysis
wqwﬁiﬂmwﬁwmuazmwizqﬂ(ﬂ%

Energy Price Theory and Applications

W Ande LLazﬂ’ﬁL‘lJﬁIEJULLUa\‘iﬂﬂ’]Wﬂuﬁa’m’]ﬂ
Energy, Environment and Climate Change
Tasaadraunlufifien

Low-dimensional Nanostructures
lulaslunetinduazuiluluneling

Microphotonics and Nanophotonics
Bidnmsoindniensunmedugs

Advanced Biomedical Electronics
wiAlulagn13831999557u

Fabrication Technology of Integrated Circuits
gunsaiBidnnsedindadelny

Modern Electronic Devices

wludidnnseling

Nanoelectronics
miaamwmwimmﬁ%qLLazﬁamﬂaLma%f‘tf’waaﬂLLUU
Radio-frequency Circuit Design and CAD

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303627

303628

303629

303631

303632

303633

303634

303635

303636

303637

303638

303639

303641

303642

303643

303644

303645

303646

303647

303648
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an1nenssunisdeansuuueynsuvessasidnuseind
Serial Communication Architectures of Electronic Circuits
Handaauzvesdsdmsuimnsdiannseling
Solid-state Physics for Electronic Engineers
nafansAIsusudmsuIAmInTIulni

Quantum Mechanics for Electrical Engineering
LUUTIRRITEUULAENG B NISITEUS

System Identification and Learning Theory
mimuammiﬁauiuvmwgﬁ

lterative Learning Control
seuuldadunaznisauauwuuliumle
Nonlinear Systems and Adaptive Control
VUBUAKAENITAIUAY

Robots and Control

NILUIUNTHY

Random Processes

N NTUTLUIULALNITNTITY

Detection and Estimation Theory
wialulagaunsnnia

Smart Grid Technology

miﬂ‘izmawamw%uaﬁ

Advanced Image Processing
NT9NLUULAZ A 19T UV QY 1N A

Mixed Signal System Design and Implementation
nsdnaessuluuLaznsUsTInaalaniy
Spectral Estimation and Modeling
NTIATIERUALDDNULUUIZUULIANS

Radar System Analysis and Design
mi?iamiu,‘uuﬂizmﬂﬁiyjyﬂmim%mmuﬁ
Spread Spectrum Communications

MR TIUUNANETOINg

Multi-channel Communications
nsunsnsraeaauLlmanliin
Electromagnetic Wave Propagation
mMsnsEdnnszaeaiuwdmaniui
Electromagnetic Wave Scattering
Harduvasniulunguiuimaniin

Green’s Functions in Electromagnetic Theory
svvvdoansidulewiuas

Optical Fiber Communication Systems

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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303649 suileudisrulszneusunsdmsuusimanliiin 3 (2-2-5)
Finite Element Method for Electromagnetics

303650 NNTILATITAUATNITODNUUUEIYINA 3 (2-2-5)
Antenna Analysis and Design

303651 LASVIELEULDS 3 (2-2-5)
Sensor Networks

303652  wann1stnlaling 3 (2-2-5)
Principle of Photonics

303653  viruranslaudadu 3 (2-2-5)
Nonlinear Optics

303654  NM3SIaeIsEULADans 3 (2-2-5)

Simulation of Communication Systems
303655 N13UTRALUULTINUN-1IE 3 (2-2-5)
Space-Time Coding

(2) NS 91U 36 WUWAA

303681 NYIANUS 1 Wuu 2.1 3 NUBAN
Dissertation 1, Type 2.1

303682 ANYIANUS 2 LUy 2.1 6 NUIBNA
Dissertation 2, Type 2.1

303683 ANYIENUS 3 WuU 2.1 9 MUBAA
Dissertation 3, Type 2.1

303684 INYIANUS 4 Wuu 2.1 9 MUBAA
Dissertation 4, Type 2.1

303685 ANYIENUS 5 WuU 2.1 9 MUBNA
Dissertation 5, Type 2.1

(3) Avsauldiduniaein U 6 U

303690  sulouisidedugs 3 (3-0-6)
Advanced Research Methodology

303697 @uuun 1 1(0-2-1)
Seminar 1

303698 duuun 2 1(0-2-1)
Seminar 2

303699  duuun 3 1(0-2-1)

Seminar 3
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4) NINIANITANWINUUUY 2.2 TINRRRANANGAT 72 1itdIein

(1) 975197391 (Course Work)
(1.1) F¥1U9AU

303601

303602

(1.2) Avnaan

mﬁmmam‘%uqamﬁmﬂﬁi:ﬂlﬂ/\lﬁw

Advanced Mathematics in Electrical Engineering
NFIATIERTRYA

Data Analysis

789391 A9l

303603

303604

303605

303611

303612

303613

303614

303615

303616

303617

303618

303619

303620

303621

ludasndn 24 wdaein
U 6 WUIENA
3 (3-0-6)

3 (2-2-5)

12U Lideundn 18 wileina
Tidanaensoulusieiviseauusygien (3036xx) litiounin 18 nueAnaN

STUUMTIANTSNRIUaLYIny 3 (2-2-5)
Modern Energy Management System

ﬁaﬁﬁaﬁmwwﬁmmsuh\lﬂﬁugq 3 (2-2-5)
Special Topics in Advanced Electrical Engineering
sudouitlnludioawuddnsunsosdnsnalui 3 (2-2-5)
Finite Element Method for Electrical Machines

warnanseseanaluih 3 (2-2-5)
Electrical Machine Dynamics
MIIATIERLasdLATIEYLUUTIaedlussuUlnlalan18n 3 (2-2-5)

Analysis and Model Synthesis for Photovoltaic Systems
NSWeNRassUURAR M wUUNSEnaaveusus i luszuulninngae 3 (2-2-5)

Integration of Distributed Generation and Electric Vehicle in Power

System

A150ONLUULATRIININAlNTILALABLR LA BSTILDDNLU 3 (2-2-5)

Electrical Machines Design and CAD
nann1sdumesaNd MU UM INTE AR TS
Interleaving Technique for DC Power Converters
1A5INSULEUIBLAZ AT UNA I

Energy Policy and Planning Project
ABNMTIATIZANSI Y

Methods for Energy Analysis

VU INANENURaZNTUsTENALS

Energy Price Theory and Applications

W Fwandon LLaxmsL‘U’ﬁsuLLUaaamWQﬁmmﬁ
Energy, Environment and Climate Change
Tassasaunlufifen

Low-dimensional Nanostructures
lulasinvetndiazuilulnveind

Microphotonics and Nanophotonics

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303622

303623

303624

303625

303626

303627

303628

303629

303631

303632

303633

303634

303635

303636

303637

303638

303639

303641

303642

303643

20

Bidnmsoindnenisunmeiugs

Advanced Biomedical Electronics
wAlulagn15a319199557u

Fabrication Technology of Integrated Circuits
gunsaldidnnsetindeleln

Modern Electronic Devices

wludidnnseing

Nanoelectronics

ﬂ’ﬁ’e]’e]ﬂLLUU’J\W?F’]’J’W&Ia%‘VIQLLﬁ%ﬂ@ﬁJﬁ’JLﬁ@%ﬂf’w@@ﬂLLUU

Radio-frequency Circuit Design and CAD

aonUnenssunisdeansuuveynsuvesnansdidnnseling

Serial Communication Architectures of Electronic Circuits

Wandanuzvewudsdmsuimnsdiannsedngd
Solid-state Physics for Electronic Engineers
narFnansmeoududmsuIrnssulni
Quantum Mechanics for Electrical Engineering
WUUTIABITEUULAENG B NTITEUS

System Identification and Learning Theory
miﬂ’m@mm%auilwmu%ﬁ

lterative Learning Control
seuuliladuiaznismuausuuUsuila
Nonlinear Systems and Adaptive Control
YULUAKALNITAIUAY

Robots and Control

NILUIUNTHY

Random Processes

N BANITUTEUIULAZNITATIVIY

Detection and Estimation Theory
wialulagauninnia

Smart Grid Technology
miﬂizmamamw%uqq

Advanced Image Processing
NN5DONLUULAZAIINIZUUF Y1 0UNE

Mixed Signal System Design and Implementation
nsdneesguLuuLazsUsTInaaUaniy
Spectral Estimation and Modeling
NTIATIERUAZODNLUUIZUULIANS

Radar System Analysis and Design
mi?iaamuuuﬂizawaﬁm@wmiuL%ﬂﬂaﬂuﬁ

Spread Spectrum Communications

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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303644 NSARAISLUUNANEYRINNS 3 (2-2-5)
Multi-channel Communications

303645  NIsuNsNITateAduLlwEnlIih 3 (2-2-5)
Electromagnetic Wave Propagation

303646  NM3NTEANTEAIARULLMEN LN 3 (2-2-5)
Electromagnetic Wave Scattering

303647  flarduvosnIulunguiudiwantii 3 (2-2-5)
Green’s Functions in Electromagnetic Theory

303648  sruudeannduleruacuas 3 (2-2-5)
Optical Fiber Communication Systems

303649 szileuitulssneusunsdmiuwingnlin 3 (2-2-5)
Finite Element Method for Electromagnetics

303650 NTILATIZRLAYNITOONLUUAIYDINA 3 (2-2-5)
Antenna Analysis and Design

303651 LATDUILLIULDT 3 (2-2-5)
Sensor Networks

303652 wannsinladng 3 (2-2-5)
Principle of Photonics

303653  ViAueans idudadu 3 (2-2-5)
Nonlinear Optics

303654  N1331ADITEULADENS 3 (2-2-5)

Simulation of Communication Systems
303655 MSANTRALUULTNUT-18) 3 (2-2-5)
Space-Time Coding

(2) Aneinus 91U 48 WUWAA

303691 INGTNUS 1 WUU 2.2 6 NUIBAA
Dissertation 1, Type 2.2

303692 INYIANUS 2 WUU 2.2 6 NwAn
Dissertation 2, Type 2.2

303693  INYIUNUS 3 WUU 2.2 9 Wuwin
Dissertation 3, Type 2.2

303694 INGTNUS 4 WUU 2.2 9 UUBAR
Dissertation 4, Type 2.2

303695 ANYIUNUS 5 WU 2.2 9 Wuwin
Dissertation 5, Type 2.2

303696 ANYIUNUS 6 WU 2.2 9 Wuwin
Dissertation 6, Type 2.2
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(3) s183vUsAulddunilein

303690

303697

303698

303699

sudsuiTidetugs

Adavanced Research Methodology
dulun 1

Seminar 1

dulun 2

Seminar 2

duuun 3

Seminar 3

U 6 WUIENA
3 (3-0-6)

1(0-2-1)

1(0-2-1)

1(0-2-1)



3.1.4 WAAIWAUNITANEI
3.1.4.1 WAUNISANEILUY 1.1

SHEIYN
303690

303697

303661

SREIY
303662

AU
3203663

303698

AU
303664

pA
[

23

FUUN 1 A1ANISANWIAY

=

seileuiTidedugs (Liduniiein)

Adavanced Research Methodology (Non-credit)

duuwn 1 (lidumieie)
Seminar 1 (Non-credit)
Wendnus 1 wuu 1.1

Dissertation 1, Type 1.1

ANYIANUS 2 U 1.1
Dissertation 2, Type 1.1

Ine1dnus 3 wuu 1.1
Dissertation 3, Type 1.1
duuun 2 (ladduniaeie)

Seminar 2 (Non-credit)

Ine1dnus 4 wuu 1.1
Dissertation 4, Type 1.1

pA
o/

YU

pA
o/

YU

pA
o/

YU

YDA

UM 1 aanisAnwUane

P23

|

U

UM 2 nManisAneIUane

U

b

UN 2 AansAneAU

2291

7%

374

374

374

EIEY

280
3 (3-0-6)

1(0-2-1)

6 NUIYAR

6 BUWNA

WA
6 NUIBNN

6 NUWNA

“uenn
9 NUIYAR

1 (0-2-1)

9 ¥UBNA

“uenn
9 NUIYAR

9 BUNA



SHEIY
303665

303699

SREIY
303666

24

3.1.4.1 BWHUNISANEILUU 1.1 (FiD)

pA
[

uTf 3 namsFnudu
Fodw

e TINUS 5 Wuu 1.1

Dissertation 5, Type 1.1

duuun 3 (Livduniein)

Seminar 3 (Non-credit)

pA
[

FUUN 3 n1AnNsAnwIUane
Y9I

2

ANYIRNUS 6 wuU 1.1
Dissertation 6, Type 1.1

u8nn
9 UUILAR

1(0-2-1)

S 9 wUlYAe

28nn
9 MUIBAM

S99 %ULwNA
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3.1.4.2 WNUNISANEIMLUU 1.2

pA
[

T 1 aensAnedu
SRAIY Fodn
303671 INYIENUS 1 WUU 1.2
Dissertation 1, Type 1.2
303690 sefeuisiteduga (lddumiserin
Advancec Research Methodology (Non-credit)

pA
[

FUUN 1 AAnsAnwIUane
SHEIY IBIY

2

303672  INGIRNWUS 2 wUU 1.2
Dissertation 2, Type 1.2

pA
o/

T 2 AAnsAnud
WEIVN Fodun
303673  ANYINUS 3 WUU 1.2
Dissertation 3, Type 1.2
303697  duuun 1 (Lidunidiein)

Seminar 1 (Non-credit)

pA
o/

FuN 2 nMAnsAnwIUae
SV GRLE) IV

)}

303674  ANYIRNWUS 4 LU 1.2
Dissertation 4, Type 1.2

374

EEY

EEY

EEY

u8nn
9 UUIBAM

3 (3-0-6)

9 BUYNA

TR
9 UUIBAA

9 BUBNA

NU28nH
9 NUIYAR

1(0-2-1)

9 BUYNA

MU28nH
9 NUIYAR

9 RUNA



SREIY
303675

303698

SHEIY
303676

SV GRLE)
303677

303699

SV GRLN
303678

26

3.1.4.2 WHUNISANEILUU 1.2 (FiD)

FUUN 3 N1ANISANWIAY

=

Y931
WLTNUS 5 WUU 1.2

Dissertation 5, Type 1.2

dunwn 2 (bivdumieie)

Seminar 2 (Non-credit)

pA
[

FUUN 3 n1AnNsAnwIUane
Y9I

2

AINYIRNUS 6 hUU 1.2
Dissertation 6, Type 1.2

FUUN 4 n1ANISANYIAY

=

Y3
IWNYINUS 7 WuU 1.2

Dissertation 7, Type 1.2

dunwn 3 (laidumiiein)

Seminar 3 (Non-credit)

FuUN 4 nMAnsAnwIUae

=1 a
¥
Ingdwus 8 wuu 1.2

Dissertation 8, Type 1.2

374

EEY

EIEY

EEY

u8nn
9 UUIBAA

1(0-2-1)

9 BUYNA

28nn
9 UUILAR

9 BUBNA

“uenn
9 UUIYAR

1(0-2-1)

9 BUYNA

MU28nH
9 UUIYAR

9 RUNA



SREIY
303601

303690

303697

SREIY
303681

3036xx

3036xx

SV GRLN
303698

303682

3036xx

SHEIYN
303683

27
3.1.4.3 WHUNISANEILUU 2.1

pA
[

U7 1 nMamsAnendy
Ho3un
mﬁmmam%%uqamﬁmmsulw%
Advanced Mathematics in Electrical Engineering
sufouisitedugs (ddumiseiin
Advanced Research Methodology (Non-credit)
dunun 1 (aitdunihein)
Seminar 1 (Non-credit)
594

U9 1 mennsEneUane
FoAm
ndnus 1 wuu 2.1

Dissertation 1, Type 2.1

I uaen (1)

Elective Course (1)

Juden (2)

Elective Course (2)

EIEY

FUUN 2 n1ANISANEIAY

A

YU
duuwn 2 (bidumieie)

Seminar 2 (Non-credit)

WPINUS 2 wuu 2.1

Dissertation 2, Type 2.1

I uaen (3)

Elective Course (3)

EIEY

v
[

FuF 2 nansAneUaney
Fodw

e TNUS 3 Wuu 2.1

Dissertation 3, Type 2.1

EIEY

u28nn
3 (3-0-6)

3 (3-0-6)

1(0-2-1)

3 KU2enn

WA
3 NUIYAR

3 (2-2-5)

3(2-2-5)

9 BUYNA

“uenn
1 (0-2-1)

6 BUILNR

3 (2-2-5)

9 BUYNA

i8nn
9 MUIBAM

9 WUIBNA



SHEIY
303699

303684

AU
303685

28

3.1.4.3 WHUNISANEILUU 2.1 (FiD)

duuwn 3 (lddumieie)
Seminar 3 (Non-credit)
Wdnus 4 wuu 2.1

Dissertation 4, Type 2.1

ANYIRNUS 5 U 2.1
Dissertation 5, Type 2.1

pA
[

pA
[

YU

FUUN 3 N1ANISANWIAY

=

¥

UM 3 AanisAnwUane
IBIV

“nienn
1(0-2-1)

9 UUIYAR

94 9 WUenA

WA
9 MUIBAM

94 9 %ULwNA
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3.1.4.4 UWNUNISANEIULUU 2.2

pA
[

FUUN 1 A1ANISANWIAY

SRAIYN ¥o3u1 wuwNA

303601 mﬁmmam%%uqamﬁmnssulﬂﬂw 3 (3-0-6)
Advanced Mathematics in Electrical Engineering

303690 sulouiBisedugs (aifunhein) 3 (3-0-6)
Advanced Research Methodology (Non-credit)

3036xx W naen (1) 3 (2-2-5)
Elective Course (1)

3036xx 3V NERN (2) 3 (2-2-5)

Elective Course (2)
94 9 WUenA

pA
o/

FUUN 1 AAnsAnwIUane

WA Fodun nuefin

303602  NIATIEVRYA 3 (2-2-5)
Data Analysis

3036xx  Avaen (3) 3 (2-2-5)
Elective Course (3)

3036xx  AYLa0N (4) 3 (2-2-5)

Elective Course (4)
S 9 WUYAR

pA
(4

FUUN 2 A1ANISANEIAY

WAV Fodwn wu2wAn

303691  ANYIENUS 1 WUU 2.2 6 NUIBAA
Dissertation 1, Type 2.2

303697  dunun 1 (Widuniaefin) 1(0-2-1)
Seminar 1 (Non-credit)

3036xx  AvLa8n (5) 3 (2-2-5)

Elective Course (5)

94 9 U8R

FUUN 2 n1AnsAnwIUane

SHEIYN YoYU NUINR
303692  IMNYTLNUS 2 WUU 2.2 6 NUIYAR

2

Dissertation 2, Type 2.2
3036xx  gLaen (6) 3 (2-2-5)
Elective Course (6)

98 9 wulYne



SREIY
303693

303698

AU
303694

AU
303695

303699

SV GRLE)
303696

30

3.1.4.4 ULHUNISANEILUU 2.2 (FiD)

U 3 mansAnenduy
Fodw
WLTNUS 3 WU 2.2

Dissertation 3, Type 2.2

dunwn 2 (bivdumieie)

Seminar 2 (Non-credit)

pA
[

T 3 nmAn1sAneIUany
Fodwn

NLTNUS 4 wuu 2.2

Dissertation 4, Type 2.2

FUUN 4 n1ANISANYIAY

=

Y3
WUINUS 5 WuU 2.2

Dissertation 5, Type 2.2

dunwn 3 (lidumiiein)

Seminar 3 (Non-credit)

pA
o/

7 4 aansAneUane
Fodwn

IWNYIINUS 6 WUU 2.2

Dissertation 6, Type 2.2

EEY

374

EIEY

EEY

TR
9 UIBAM

1(0-2-1)

9 BUBNA

28nn
9 UUIBAM

9 BUYNA

“uenn
9 NUIYAR

1(0-2-1)

9 BUYNA

“uenn
9 UUIYAR

9 KUYNA



303601

303602

303603

303604

31
3.1.5 AND5UYS182%1

AfaransTugmimnssulih
Advanced Mathematics in Electrical Engineering
aun1s¥seuNusaTydudvas aun1sseyiusaigliidadu aunis
auusges nouiuning fAvadmdudu nguianuuiazsdu nisuszendld
Adlerans LTINSl
Higher- order ordinary differential equations; Nonlinear ODEs; Partial
Differential Equations; matrix theory; linear algebra; probability theory;

applications of mathematics in electrical engineering

nTATIEveya
Data Analysis
wSesdlonsndinmans mwﬁmimmmmzamﬁqm FINTOIULUUITIU NS
AnsizrnisanaesluuBudunazuuuliidadu n15iesieingy wallanis
Jpzanesuasivlng ssuushnannss nszuIuNsALRAAROUT
Mathematical tools; optimization theory; smoothing filters; linear and
nonlinear regression analysis; cluster analysis; modern spectral analysis

techniques; autoregressive system; moving average processes

STUUMTIANITHRS ULy lwd
Modern Energy Management System

WENMFTANITNEINL MITANIINEIUAiTUsEAVE AW uleuendany ng
PUHUNITATIVADU NITINUNUTINALNT TEUUNSINU NMTIANITTEUUNSIY
Inadielnil N3 seidaasegamans naanumaienuasn1sussyndld was
ARG 91U

Principles of energy management, effective energy management,
energy policy, audit planning, strategic planning, energy systems, modern
electric energy management, economic analysis, energy system, alternative

energy and applications, energy security

shdefiammndimnssuliidugs
Special Topics in Advanced Electrical Engineering
Anwiwazedusieiitefiinuiuatoaonndastuainuiimtini
wialulagauauienssuli
Study and discuss topics that are up to date with technolosgical

advances in electrical engineering

3 (3-0-6)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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303605 seidsudswludieiausdinsunsasansnaliin

303611

303612

Finite Element Method for Electrical Machines

wdnn1sseidevisiulszneuduns JedayniArveuian Fadgm
wiwdnlin nsiesiziaesii mMlesevauds Jetymadnvusians Fu
Usznaudunguuuanines taiesdnslwinlugauafiuuusieg wuudiaeaves
wn3eadnsinituuuseg feissufouitiuussnausune

Principles of finite element method, boundary value problems,
electromagnetic problems, two-dimensional analysis, three-dimensional
analysis, eigenvalue problems, vector finite elements, ideal electrical

machines, model of electrical machines by finite element method

warnansiazosnalnil
Electrical Machine Dynamics
WUUD1ADINIANAANERSUDINBLADSNITLIANTI UDLABSTILATUE Ualnes
Wil N153LATIENUTINGNINIUTHUALULBLABSLABLYTA HANTENUTDINIT
wilsaddeiesaznisiuierisiuveswaalnlunemasnsuaadu n1s
UszgniltanuvessufouiBmadsiiaruaznmsinssidmiuiaiosdnsnalatin
Mathematical models of DC; synchronous and induction machines;
transient phenomena analysis in individual machines; effect of self and
mutual inductances in AC machines; applications of numerical and analytical

methodologies for electrical machines

nMATzilazduaTziuudasdluszuulnlalianidn
Analysis and Model Synthesis for Photovoltaic Systems
sunuunsidousegunsalluszuulnlahanidn mslinsevinudnuazmi
Infhvesgunsalluszuulnlnlanidn e unswaduaseniing uumned uazs
LLanﬁuﬁwﬁﬂﬂgﬂuamw%ﬂgfLLazELuamuzagjéh N385 UUTIR DN
adinenansvesgunsalluszuulnlaliandn nsiesieinisviauvesgunsally
szuulilaliamdnmspouiiines
Configurations of photovoltaic systems; electrical characteristic analysis
of photovoltaic system components such as solar array, battery, and power
converter in transient and steady states; development of mathematical
models for photovoltaic system components; computer-based analysis of

photovoltaic system components

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303613

303614

303615

33

nsdewsesruundnliiuuunsraneuazeusudlninlussuu it
Integration of Distributed Generation and Electric Vehicle in Power System

wealuladszuundaluiuuunszans suvussuulnihiinigdeudedu
syuuNanlwiuuunszane nansenuvesszuuraalwilnuunseanslusesuulni
fda nsnaunuazmuguszuu i idsinnndeudessuundaluifiuuy
nsza1e Msvenuuuszuudesty weluladeeuslifiuaslasadaiuguves
anfldnUszq nansznuvesnsidensosusudlnilusuuuusinag doszuuludih
aY kagmsvhausuiussuuRda i ndsanunyuiey

Distributed generation technologies; distributed generation and
electricity system architectures; impacts of distributed generation on the
power system; planning and control operation of power system with
integrated distributed generation; protection design; electric vehicles
technologies and charging infrastructures; impacts of Grid-to-Vehicle and

Vehicle-to-Grid on power grids and integration of renewable sources

msoenuuUesassnsnalniuasreufiawmestaseaniuy
Electrical Machines Design and CAD

wanmMsvhauveaesesinsnaliih Wsunsureufiimesdisesnuuudngy
w3asansnaliin wuusiasmspeuinnedeniesdnsnaluil wuudiaes
n309snsnaliinassii wuusiasnaiesdnsnaluiiaudd ssdouiinig
TpTReReuinesttoenuuUd s uAIasdnsnaliih

Operating principle of electrical machine; CAD for electrical machine;
computational model of electrical machine; two- dimensional electrical
machine model; three- dimensional electrical machine model; analysis

methodology in CAD for electrical machine

PANNITDUMBSANANTUA L UAINURAINT L AR T
Interleaving Technique for DC Power Converters
FUALALWANNITNNUVDIAILUBINUN TL AR T gﬂé’ﬂwaimmé’ul,ﬂmﬁuﬁﬂé’a

[

NIzuansuUduWesaN FBaddymuamuanaliatuuuBunesan NsAsIe
AudnuazvesiLUasiuidnssuansuuudumesdnlagldinaiinnsade Uiyl
ALmp

Types and operating principles of DC power converters; configuration
of DC interleaved converters; control signal generation for interleaved
switches; analysis of transient and steady- state characteristics of DC

interleaved converters by using state-space averaging technique

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303616

303617

303618

34

15N FULEUIBUAZNITIIHHUNEIY
Energy Policy and Planning Project

N139190HY ULEUIBRAZLATEEAIEATNE Y Wleu18sguIa N15IATIIA
(3
1/1

ee

LASEEAIEAT NITANUALAZITALITATINITNAIIU WUIAARUNY N1TILATT
AuLLasNanauLIY N1sUsEliukarnsandulalasansnIsamuLas st U
1A59N19 ATEANEIANN 9

Energy planning; policy and economy; government policies; economic
analysis; energy project identification and development; cost concepts; cost-
benefit analysis; project evaluation and decision making; investment and

financing energy projects; case studies

ABNMINATIZNGNY
Methods for Energy Analysis
n15imsERnIsfinnandnuazyseanianlunisadn nsiiieuifes
AUNTHA N1TILATILNNA0DY KWUUTIADUATHFIALALNITNEINTAUNAIUY
WUUTIRDINIUATHFANERNTNANIUY AUAANSNIU NITILATIZINSIULUY A
W-Fueen wuudiaesiildlunisussifiunansenuvesnisldndiauiidse
LATYFNI Fandey uazdeny
Productivity and efficiency analysis; performance benchmarking;
regression analysis; econometric models and energy forecast, energy-
economy modeling; energy balances; energy input-output analysis; energy-
economy wide impact models, relation between economic, environment

and society

N IIAINEINULAZNTUTEENALY
Energy Price Theory and Applications
NudNUIIaa NeuENan nquinain AudanduvetaUaAnesIal
TATUNITHEALAEAUNY TIANSINUNDATALAT NI TUNAUNY N1THANTAUMES
wasunTAnEsuiion1si Ul nsimuasaalid nsdifnwieng 1
Theory of consumer; theory of producer; theory of market; price
elasticity of demand, production and cost functions; pricing of exhaustible
and renewable energy resources; energy resource considerations from

energy pricing in their implications; case studies

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303619

303620

303621

35

W&1U Ao LLazmiLﬂ?{auLLUaaamwgﬁmmﬁ
Energy, Environment and Climate Change
nslimdanudulangnsalideunsean Aedeunszanfunisudsuuda
anmgfiennia walulaBmadonifiensannsanudesedeunsyan uleune
ymadenifien1sannislanydesfimiFounszan sydngn ASans wazyuuesd
Lﬁ'EmTaﬂﬁ‘umsL‘UﬁlEJuLLUaﬂaquﬁmmﬂiuisﬁummma
Energy use and the greenhouse effects; gsreenhouse gases and climate
change; technology options for GHG emission mitigation; policy option for
GHG emission mitigation; international climate change convections,

protocols and perspectives

TAsas 19Ul ubAnn
Low-dimensional Nanostructures
o a ) PRPR N v i 1% ' Y

wUzUAEINUUN AL ULAENINGIVDY SRUFABLEWBLT LASIASI9UDAIDUMY
moudulas Lazmsuduen nginssuvedidnasoululassad i nsviuiua
miﬂg‘jé’uﬁuéﬁuamﬂw%LLazammmmﬁﬂ AuaudRANILasvealasaing

ca A cag v ¢ P aa o Py ¢ o
gunsaldidnnselindnldusslevianlassadiaunludiden lawn lalen awes 67
ATIVVULES LATNIIUTANDS

Introduction to related nanotechnologies; heterojunction; quantum
well structure; quantum wire structure; quantum dot structure; behaviors of
electron in low-dimensional structures; tunneling; interactions with electric
and magnetic field; related electronic devices, i. e. , diode, laser,

photodetector and transistor

laulastvladnduazunlulnlaing
Microphotonics and Nanophotonics

viothadudauas lunilalin @eaid wazaudd Sunsisensenineieady
gunsalviethedudauas sdnTnladnduazdesitauavauitilndnd dilovhuas
wuuwanlnlading lassaisazauifituaseslassaiiauluamoudu laun Us
mousy meuiilid meududen uardumsisersenindasiadanani st
nsUsggnililassairavarilugunsaiuludinvsednduazuilulilniind
1AF985°9U I UAUAULTIAID UAY

Optical waveguides:  two- dimensional and three- dimensional
wavesguides; interaction between optical waveguides; optical waveguide
devices; photonic crystals and photonic band gaps; photonic-crystal fibers;
structures and optical properties of quantum nanostructures: quantum
wells, quantum wires, quantum dots, and interaction among these
structures; their applications in nanoelectronic and nanophotonic devices;

coupled quantum nanostructures

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303622

303623

303624

36

Budnnsaindniensunmedugs
Advanced Biomedical Electronics

Vg ufkaN1TeanLUUsTUUBannsatinddmiuaunsalnsunndiainssy
Hunanssonmuazmeluladissiusmiuazan nunulsunsLarlasL
ddnwseiindnianisunme

Theory and design of electronic systems for biomedical
instrumentation of rehabilitation engineering and assistive technology;

literature reviews and projects for biomedical electronics

wAlulagn19a319199359U
Fabrication Technology of Integrated Circuits

wAlulagn1snan19937 NM3Uanndn mMsadeumelewndl nadan1saia
Fudfiunndluavasle wallansadretudiunndlumavemwesnar wmadanis
aatudfunnddedilinana msaidusenledfeniuiou madearnieuy
Fremsunsdy nssunawilessu msviialany nsviialnns il nsueuda
nsviuinng wualdumaluladlueuian

Integrated circuit fabrication technology, crystal growth, chemical vapor
deposition; vapor phase epitaxy; liquid phase epitaxy; molecular beam
epitaxy; thermal oxidation; thermal diffusion; ion implantation, metallization,

lithography, annealing; assembly and packaging; future technology trends

aunsaldidnnsedindadelyl
Modern Electronic Devices

fugulassasndnvemends namansaeufuvesveauds arsieily
annzauna nMsyudsnve vmednAvluansisiniluanzliauga sessiod
Bu lalonseusefidu sesdelans-a15nafin nsudainesuuudiad
nsudanesusingnisaiautunvulang-senled-a13Aedn 2193539
Sudnnsedndnieuas woadd fnsaunas wiwesans A waduateniing
wniawseluueuan

Basic crystal structure of solids; quantum mechanics of solids;
semiconductor at equilibrium; carrier transportation; excessive carrier in non-
equilibrium  semiconductor; pn junction; pn junction diode; metal-
semiconductor junction; bipolar junction transistor; metal- oxide-
semiconductor field effect transistor; optoelectronic integrated circuits; light
emitting diode; photodetector; semiconductor laser; solar cells; trends in

future developments

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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Nanoelectronics

wlumeluladidosiu nsaddaseadrslusesuulumns (WlEaTnns i
almnsfuuuddidnaseu wazimalanisas1auudniseasiied) AsAAse
Tassadluszdvunlumns sewedeslotaldun ndosqanssmidididnnse uuy
d04n31A NABIYANTIAUAIDIANATOULUUNZAHIU NdBsgansminssazmnoy Uu
fu Tasaadrsmeuiuuuuansiia wilidd wazaudda dsssAugdidnasouen
gunsaiBlanvsetindanainvasmnluaiveunaznsmilu Bidnnselndsedu
luana FUA-0ue Ameusdiufensagateelnum wud/iuud alunseiind

Introduction to nanotechnology; nanoscale fabrications
(photolithography, electron-beam lithography and self-assembly); nanoscale
characterizations (e.g. SEM, TEM, AFM); 2D, 1D, and 0D quantum structures;
single electron devices; electronic devices from carbon nanotubes and
graphene, molecular electronics; DNA chips; quantum dot cellular automata;
MEMS/NEMS; spintronics

ﬂ’]i@@ﬂLLUUN"\]iﬂT]lIaIaV]EJLL@W]E)@JW’JLG]EJ%“U"JEJ@@?]LLUU
Radio-frequency Circuit Design and CAD

WITADTANY) VDINTIUTAADTUAZNITOONLUUINATVYE “ﬁg@ﬁmﬂaﬁuﬁ
g4 lasetnenisiug nsdueduituaudielulasansdlad wag afu wiunmvesa
fiswazn15taululasedign1sIVARALNITOONLUUYBIINDTVE 8 ey By 10
w@iesnmnsluda wisdinesnisnszdnnszansuarnisidaulunisesnuuuiag
mANUEdYsN MU NRsALEada U nslalusunsuneniimesiseenluy
2993ALE Y

Transistor parameters and its design of amplifiers at high frequency;
matching network; impedance matching with microstrip line and stub;
Smith’s chart and its use for matching networks and design of amplifiers; bias
stability; scattering parameters and its use for oscillator design and stability

determining; CAD for radio-frequency circuit design

3 (2-2-5)

3 (2-2-5)
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anilnenssunisdeansuuueynsuvessasdidnnsetnd
Serial Communication Architectures of Electronic Circuits
nseanwuusyuvaNenaisfidlugunsaluuulusunsuls Anwannlnenssy
MsdoaIuuuenNINYeaTBIAnseind 1wy szuvdeansyieadssuvdeans
fufiauaudiodu ssvunsdoasuuueiuazmaluladnisdeansiivuade
Anduthiausuaveiumedefuardadevesandnenssunisdeasuuvoynsud
waula
Embedded system design in programmable devices; a study of serial
communication architectures of electronic circuits such as universal serial
bus (USB); controller area network (CAN); serial advanced technology
attachment (SATA), and modern communication technology; discussions and
presentations for advantages and drawbacks of the interesting serial

communication architectures

Handanugrowdsdmivirnsdiannsednd
Solid-state Physics for Electronic Engineers

Tnssawemdnuazlaswdn namanivedlasmdn msduvedasmanuas
autAdsnnufeureman mnuliauysaivewmdn narmansaouduiiesiu vl
adelmivosvends nguimeusuveslans nguimeusuvesdiannseululas
wanfiduay a1sfeiath wazandiiddliiuazuasmesansiin Yaglas
Env3nuazauiuliih annudwdnuazisleuuudidausdvan anmilniiends
AUURLTIUEIDIIER)

Crystal structures and lattices; dynamics of crystal lattices; lattice
vibration and thermal properties of crystals; crystalline defects; elementary
guantum mechanics; modern theory of solids; quantum theory of metals;
quantum theory of electrons in periodic lattices; semiconductors and their
electrical and optical properties; dielectric materials and insulation;
magnetism and magnetic resonances; superconductivity; optical properties
of materials

naFanmeoudndnsuImnssuluii
Quantum Mechanics for Electrical Engineering

aunslyshauaes anuzfidveuin ruiinfinuazndnnisaruliuiuen
N13YIULLA miﬂizﬁwmaymﬂLﬁaqmﬂwé’wuﬁﬂémudw AANANTILALA
UHURNs luudugay exmeulalasiau nannsnszateuavadagliuummning
VW NDTNDTUTY

Schroedinger’ s equation; bound states; wave packets and uncertainty
principles; tunneling; scattering by simple barriers; expectation values and
operators; angular momentum; hydrogen atom; expansion principle and

matrix formulation; perturbation theory

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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WUUTIRITEUULAENGUYNSITIUS
System Identification and Learning Theory
Luuaendaududmsussuuiliiuasunlaazildsunlamiunal n13
UszanauAImniwes nsgidiuaz Anufesiu SV IADIUUULEENEN 113
LA9NLUUT18999781ATIAT LAY NITATIDADULUUIIADY NITTIMUNLTILEU TN
wasaInmasuuty nsdnaulawuuduld nmsuvawenslinmeiued n1sseus
wuulsifigaon Msandiuauid mamAvanzauigauuuihdsassiiosiian
Linear time-invariant and time- varying systems models; parameter
estimation methods; convergence and consistency; recursive identification
methods; model structure selection and model validation; linear
discriminants; support vector machines; decision trees; Bayes’ classifier;

unsupervised learning; dimensionality reduction; least-square optimization

ﬂ’]iﬂ’JU@JJﬂ’ﬁL%EluiLLUUJU%’]
lterative Learning Control
miqummn‘%suilwmuegwizmwﬁﬁm%’mszmumiwai’m N130DNLUY
ﬁmmzamﬁqmmqéfmmmLL%@Lmi'aﬁ’m%’unﬁmUﬂumiL‘%&Juimeu%ﬁL%aLﬁu
Sugufivds nsdimsiginiseuaunssutuviudidadududuiigadu ns
muqm’ﬁﬁauiuw’m%ﬂL%@Lé’uuaziﬂL%aLﬁuﬁww%'Uizuuwai’mLLuwmaﬁ'zyzym
Fruthiduadseen unununzemuguMaFeudiuuIus Wszanlids Tululy
ﬁﬂﬂauna%musﬁmaqmsmuaumﬁﬁﬂuimmu%w N1588NLUUNITAIUANNTSG
BoudiuuiudndmiuuuuaesiBsuuasmumausvesssuuiiliuiuou
D-type lIterative Learning Control (ILC) for dynamic process; robust
optimal design for the first order linear-type ILC; analysis of higher order
linear- type ILC; linear and nonlinear ILC design for multiple- input and
multiple- output (MIMO) dynamic systems; nonlinear- type ILC scheme;
monotonic convergence of ILC; ILC design for iteration-varying model of

uncertain system

3 (2-2-5)

3 (2-2-5)
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303633 syuuliiBadusaznispIuRuLUUUTUAILA

303634

303635

Nonlinear Systems and Adaptive Control

wuzihszuuliiBadundouauantifiugiu msinseissuiuima nng
Anreiaiiosnmitaaiosnmuuudoryuenluasiafissnimuuuidn-een ngud
wesinesiutu Mylnsgiszuudoundu inaivedluden nguddnsivereuuin
B fugufetusnadadeeyius msvilndudadusenmsdeunduaniug
nsmuANszUUllFadumeiinasuadn nseeniuumaIuAuLUUligady
MIMUANKUUUTUFILEY MImuaukuUUIUflifodenisdians sULuUE1eds
nsmuANgvusLuulsURlakasnsUsEgnAlday

Introduction to nonlinear systems with fundamental properties; phase
plane analysis; stability analysis: Lyapunov stability and input- output
stability; perturbation theory; analysis of feedback systems; Popov criterion;
small gain theorem; basics of differential geometry; feedback linearization;
geometric nonlinear control; nonlinear controller design; self-turning control;
model- reference adaptive control; adaptive predictive control with its

applications

VUBUALALNTAIUAY
Robots and Control

ATV RNAlLlaYuELR UTBnNoiusus SEUUTnawasIauAIans
Ya9uLUA Waranilazn1sAIuaNusud lwnindanladouiifeatosdy
AU MATLIIER ANALRUSTENI9AULT LT yLLaZIBLEY NTBRNLUY
nalnvesueud n1sAIvANLduLasliwudy ssuuUjiRnviueud

Overview of robot technology; classification of robots; robot coordinate
system and kinematics; dynamics and control of robot; Jacobian matrix
relating velocities and static forces; linear and angular acceleration
relationships; robot mechanism design; linear and nonlinear control; robot

operating system

NTLUIUNTEY
Random Processes

wugtuuInuAafLUsd Handudiuusduuasnssuiunsgy nsane
AaaNURUNASUYBINTEUIUNTHULAT AN URNANDUALBIVBITHUULT U UMD
Fyaaguiuridn wugihmsssanuiidaenads msuszgnaliaulussuy
AIVANUATNNTUTTINANA Y

An introduction to the concepts of random variables; functions of
random variables and random processes; study of the spectra properties of
random processes and of the response of linear systems to random inputs;
introduction to linear mean square estimation; applications in signal

processing and control system

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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NOYANTUTEIULAZNIINTIVIY
Detection and Estimation Theory

o '

ﬂugmmsﬂizmmuazmamm%’ué’mmm A1TAINUAAIAINULNL DU

g

[

gedn nguienuazslunaneid Jymdesduasdymin Tasadnansnses
Aakuy NsuszgndldaulussuumuauwaznsUssanadyy 1
Fundamentals of signal detection and estimation; formulation of
maximum likelihood; multidimensional probability theory, signal and noise
problems; Kalman filter structure; applications in signal processing and

control system

wialuladauninnia
Smart Grid Technology

NTOULUIAA AITUNUNY ﬁ;@ﬁlmﬂm LLazaamzﬂﬁ]ﬁ;ﬁwmswuamﬁmﬂ%m ANg
IAn191en1TRukarnIsUsERdandsu nsdnnisnassulusinisuazsyuy
Saluddnreludiu szvunsiadusiadezuaznisdanisdeinludifu
psAUsENoUTDIszuUIni1daatey Tassadiiugrufinesduge sruuaiiu
Uaoadelanlaiuasuazlannignin nsnevaussiuluan syuuiniiundsnu
uaz lulasnin

Concept of smart grid; smart grid definition, origin and current status;
energy savings and financial management; energy management in buildings
and home automation; intelligent monitoring and outage management;
smart components for smart grid; advance metering infrastructure (AMI);
cyber and physical security system; demand response; energy storage

systems and microgrid

miﬂizmamamwsﬁzugq
Advanced Image Processing

Lwﬂﬁmﬁugmmmmiﬂigmamamw wdoiisatunisairanm@dvia ns
wUaatdeya n1sUsEInanasruuidadulinysudsuniuiag) nsnsIdey
ANy NMsiadeuln

Basic techniques of image processing; topics include image formation,

digitization, linear shift-invariant processing, feature detection, motion

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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NISOONLUULAZATINTZUUF Y UNEAN
Mixed Signal System Design and Implementation

n1seankuUkazasssuLdyyananlagldgunsaluuulysunsuls Anw
Tassassandnenssuvedgunsal 29asmsduin nhennuduaznsdeusedy
NUILAIIUTT AITVNIUYDINATLATAITALAULUULANA d01URENTTUTEUY
maiudyyia Enalisudygiaseusdendudyginiinea vinisads
sruuIsalaensUssendldounsaiioniidienuulssyndldauanzed i essuy
UVUNITINU

The design and implementation of mixed signal systems using
programmable devices; study of programmable device architecture;
arithmetic circuits; memory and memory interfacing; circuit implementation
using JTAG boundary scan; bus system architecture; analogue to digital
conversion methods; implementations of real systems by using field-
programmable gate array (FPGA), applications in specific integrated circuit

(ASIC) or system-on-a-chip (SoC)

nsdnaessuluuLagnsUsTInauaUAnTy
Spectral Estimation and Modeling

N5UTEUIALAY maaaammmawlmaLuaw’mLam E]Uﬂill GUENL’JaWﬁlI
ﬁ’]@‘U‘UENﬁﬂﬁMWUﬁLWEJ'JLLauI‘U'J 131 ﬂ?iﬂ']LUﬂ?JENa’]WUL‘Mﬁ’m N15A589UDY 1A
?jiJ FINTDILUUILULUDS FINTBILUULLNY N153188978RANAA G]’JUSSZLI’]MV]Lﬂﬂ
MnnsUszInamdedy n1sdiassvesdidudy nsUssnaanefuuuuds
wsdiwesiasuuuliBansndimes

Processing and modeling of random discrete-time signals; random time
series, autocorrelation and cross-correlation sequences and their generation;
filtering of random sequences; Wiener filters; matched filters; modeling
assumption errors; one- step predictors; rational modeling of random

sequences; parametric and non- parametric spectral estimation

NNTAATIERUALDDNLUUTZUULIANS
Radar System Analysis and Design

o waznIsiduresruULlIANsiuNNgIATU Aanna LarTEyRumrles
Whvane mMsTnsrezuaranus: nmsludaiad niseendsuidazaiseinia
Aldluszuusans

Theory and practice of radar systems used for detection, tracking, and
location of targets; measurement of range and velocity; pulse compression;

design of radar transmitters, receivers, and antennas

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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msfeasuuunsznedyaialudeud
Spread Spectrum Communications
Anw3snsnsranedyaadudiuiuuulasedinfuduasuuundiauds
Ut myvhddtasiud mstesfumssuniu anuazdulunisesradudygin
sarlalunsnszaedyaaludinmuivaznsadiesia Ussaninmeesssuy
AasukuuLsA NsfkuunatenIselianiskuskuuafusia n1suszenaly
svuudmdueluntsdeasuuu s
Study of direct sequence and frequency hopping methods;
synchronization; resistance to jamming; low probability of detection;
spreading codes and their generation; system performance; rake receivers;

code division multiple access (CDMA); cellular CDMA applications

MsAeasuUUNAIE YD
Multi-channel Communications
wmadialunisdeanswuunanedenis ssuusafdudndafidiuesn wada
nssuduunannuanelaeldansanianatstu mstafmanduuuntmenaud
fifeann iamﬁqmiﬂgﬁmﬁywm nsnendyg I M3landnnii n1sanNavesla
ym myviliidienfulumeanud msandasdudmdsgeaadeidaade
Techniques in multi-channel communications; multi-input multi-output
(MIMO) systems; multi-antenna techniques for transmit and receive diversity;,
orthogonal frequency division multiplexing (OFDM) including modulation and
demodulation, carrier bit loading, multipath mitigation, frequency domain

equalization, and peak-to-average power reduction.

nsunsnszneaduLlmanlidi
Electromagnetic Wave Propagation
Asunsnszareaavludnatndudunuuszuiu msunsnssareaduly
Fananadudunuunsanszuennay msuninszaeaaulusnaradudusuunss
nan nsunsnszanerdvlulasadiaduaiu nswninszareaduludinaisuuy
waulelensedn nsunsnszaneadulusinarsuuluseulelanseln
Wave propagation in planarly layered media; wave propagation in
circular cylindrically layered media; wave propagation in spherically layered
media; wave propagation in periodic structures; wave propagation in

anisotropic media; wave propagation in bi-anisotropic media

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303646

303647

303648

44

Msnszdansyaneaduwdmanii
Electromagnetic Wave Scattering
nsnsEdRnsTaenaulneiuinssuIu MInsedanszaenaulaensinsyuen
nau Msnsedanszaneadulaensinan nsnsednnszaeaiulasdy n1snsedn
nszeadulasiuivsussduniy manssdanszneadulasinaaduey
Wave scattering by planar surfaces; wave scattering by circular
cylinders; wave scattering by spheres; wave scattering by wedges; wave

scattering by periodic rough surfaces; wave scattering by periodic media

lartuvesn3ulunguijwivaninih
Green’s Functions in Electromagnetic Theory

telaymansu-fgiad Meituvesniulugvuuula Heiduveansuluguuuy
oynsu Medduvesniulusunvudinus fedduvesnudiniusiounau
aAfinvsimAsyLann fsiduvesniudmivvietiaduniainuinainay
flenduvanIuluiinarseniug

Sturm- Liouville problems; Green’s function in closed form; Green’s
function in series form; Green’ s function in integral form; Green’ s functions
for rectangular cross-section waveguides; Green’s functions for circular cross-

section waveguides; Green’s functions in homogeneous media

syuudeansdulothua
Optical Fiber Communication Systems

lassasraveaduledinas; anaudRnIsAunedyyInLEs; Msaanay
Fyanaluduludinas 1sasdazsudygiaias nsnszaneluduleduas ng
nszargivesdlninlsedulnuafamesdu vrngmsailiidudadulu
dulethuas nseanuuusTUUNIAeansieduletiuas nsfiansaunsuidsny
YOITTUU N1T9ANITNITNTLAE Frveredagrauasneiduleiinas n1sdaf
manduuumLsneduLUUTiuDagRduazAsu dagey Tassnadulouas
gUnInlUTENOUEY NMInAdeUsEUUEUleduas

Optical fiber structures; optical transmission properties; signal
attenuation in optical fiber; optical transmitters and optical receivers; fiber
dispersion; chromatic dispersion; polarization mode dispersion; Nonlinear
effects in Fibers;, optical fiber communication design; power budget
consideration; dispersion management; optical fiber amplifier; Coarse
Wavelength Division Multiplexing (CWDM); Dense Wavelength Division
Multiplexing (DWDM); optical fiber networks; optical components; optical

fiber measurements

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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Finite Element Method for Electromagnetics

¥
- a

nannisuUstudmsutedamudinanini detymardnuuzianie Tu
Usznausunzuuuinmes Heulvveulungandu suiduisuinusiudseney
youlnsuny Tulsznoudunyuasnsnszneileitudnuasany msiased
Fulszneudunslulamunag

Variational principles for electromagnetic problems; eigenvalue
problems; vector finite elements; absorbing boundary conditions; finite
element-boundary integral methods; finite elements and eigenfunction

expansion; finite element analysis in the time domain

ﬂ’ﬁ%Lﬂﬁ’]%ﬁLLazﬂ’ﬁ@aﬂLL‘U‘Uﬂ’]EJ’eJWﬂ’]ﬂ
Antenna Analysis and Design
a o & = aal ¢ = d' N

AUNITUINUS igL‘UEJ‘U’JﬁIlILﬂJum F1UDINALUUAAULARDUN d18DINALLOU
N9 angenaziuinuns argeniakuululasansy aiweiniALuuiasiou
N132NLLUUAYDINA

Integral equations; moment method; traveling wave antennas;
broadband antennas; horn antennas; microstrip antennas; reflector

antennas; antenna design

LSOV UL DS
Sensor Networks

anUnenssuadetiowuges Yadeiifinadenisesnuuuieiotisiwuies
nsUszndldoueietneumed funsuszgndldan Inslarsadunsuanese
Funouaslunisims nslnaealunisemugunisididsde duneuislunisauem
Fofinwana Tuntenm TumeudslunsinuasuuaznsasIasudvane
fupouitlunafieunalvinsstu infetnswuresiuazionyiomos

Sensor networks architecture; factors influencing the design of sensor
networks; sensor network applications; application layer; transport layer
protocols; routing algorithms; medium access control protocols; error
control algorithms; physical layer; localization and target detection
algorithms; time synchronization algorithms; sensor and actor (actuator)

networks

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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wdnnsinlading
Principle of Photonics

arudidesiuinatulnlnind soulndidnnsoind tawwes uasiduloudon
uat Tiasensiadeuiivenas nsavisuiarnsinnusnsesRefnalsaes
¥iia waruasludinarwvuneulolansedn Anwvietindunuuladidnnin uas
Lé’ulaLLﬁaL‘hLLm‘w%’amﬁ’ﬁ%mimaaLawé’ﬁgﬁgmﬁm%’umiﬁami saudeansfiasa
Wy waweslalon woadh fMnsrduniuaazsyuudeas

This course introduces photonics, optoelectronics, lasers and fiber-
optics. The course begins by analyzing optical propagation,
reflection/refraction at interfaces and optics in anisotropic media. Dielectric
waveguides and fiber optics are discussed, together with methods of
modulating radiation for communications. The course concludes with
semiconductor optics: laser diodes, LEDs, photo-detectors and

communication systems

vieuanslidugadu
Nonlinear Optics

yannsirfuiasliiBadu sUuuvvosnansuaussdnduLaslliFaudy
aunmsaauliiBady noufmeududmiunasliGadu Usnngnsalineslumaas
waznsUszenAlduLaslal gy

Fundamentals for nonlinear optics; models of nonlinear optics
response; nonlinear wave equation; quantum theory for nonlinear optics;

optical Kerr effect; and applications of nonlinear optics

MsApssEUUARAnT
Simulation of Communication Systems

wugUdIN1918909 s8Ld8udTlun 1sasluUdIans syuunasdy gl
feLleanaiaT MIaFuuUTIADeIsEUY MInumuisafuaniadunas
nsrUIUNISdy MITassuutauialataznisasisiavdy nMsigaddadie
vy mMyairsuvuitassvesudenileituinsgluszuudeans nsussana
AnivesiarUszdvsninueinisdians maduiegaiiddey walanisaned
AalsUTIU NTaesiveay

Introduction to simulation; Modeling methodology; Discrete time
signals and systems; System modeling; Review of probability and random
processes; Monte Carlo simulation and random number generation; Testing
of random number generators; Modeling of functional blocks in
communication systems; Estimation of parameters and performance
measures from simulation; Importance sampling; Variance reduction

techniques; Simulation optimization

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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s sFALUULELT-1an
Space-Time Coding
wuzdIMAlANITUIREE T UTTUUTARA U TaRA1UD DN FINIILaY
gULLUUé’fgzgm%aﬁuﬁ—nm m']mruaqsdmmaL%qﬁyuﬁ—nm sTaBsiuii-nauuy
‘Uﬁ@ﬂ 3ﬁaL%ﬂﬁuﬁ7‘1‘—Lﬁa’lLLUUL‘1ﬂiaaﬁ nsdaRwanguLuvaUlua N1SannISIUNIUY
Foaeandaiudi-nan madhstaiginardmiudeamsiifinerameuuuda
as9iannnud
Introduction to coding techniques for multi-input multi-output (MIMO)
systems; Space-Time Channel and Signal Models; Capacity of Space-Time
Channels; Space-time block codes; Space-time trellis codes; Spatial
Multiplexing; Space-Time Co-channel Interference Mitigation; Space-time

coding for frequency selective fading channels

endnus 1 wuu 1.1
Dissertation 1, Type 1.1

Anwiesduszneuinendnus duat numuenaisuazau3sefiAeades
mvuaUszaulangd/Mdeinerdinus

Studying the elements of a thesis; reviewing literature and related

research; and determining the thesis title

WINUS 2 wuu 1.1
Dissertation 2, Type 1.1

WauenasuaninuAnsIvEenieaiuIne inug (Concept Paper) uay
Fovhwan1sdunzmenasuazeifeiiieitos

Developing a concept paper and preparing a summary of literature and

related research synthesis

IeTnus 3 wuu 1.1
Dissertation 3, Type 1.1

Waunadoslonaziiniside davinlasesnsinerdnus ievausse
AMENTTUANT

Developing research instruments and research methodology; and

preparing a thesis proposal in order to present it to the committee

INYILNUS 4 LuU 1.1
Dissertation 4, Type 1.1

AusIusINteya $9897UA10 A1 3N g nusHe819158 AUT N
INYITNUG

Collecting data and reporting the progress of the thesis to the thesis

advisor

3 (2-2-5)

6 NUIYAR

6 MUIBAM
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WENUS 5 wuu 1.1 9 e
Dissertation 5, Type 1.1

ATy Javiinerinusatuing

Analyzing data and preparing a draft of the thesis

WLINUS 6 wuU 1.1 9 e
Dissertation 6, Type 1.1

FavininerdnusanysoitazunaaideiieAfuriine unsaainaeidnse
N15ANEA

Preparing a full-text thesis and a research article in order to get

published according to the graduation criteria

NeTNUS 1 wuu 1.2 9 Wwin
Dissertation 1, Type 1.2

AnwresrUsznoudnendnug Auat numuenaIsuazuiteRiieIdes
vuaUsEiRulang/MdeIneniinus

Studying the elements of a thesis; reviewing literature and related

research; and determining the thesis title

WUINUS 2 WuU 1.2 9 MUBNA
Dissertation 2, Type 1.2
WAILLBNENSLEAIALARTIVEDANEAUINETINUS (Concept Paper)

Developing a concept paper

Ane1Tnus 3 wuu 1.2 9 NUIBAA
Dissertation 3, Type 1.2
IAVHNANITAIATIZIBNAITHALINUIFLNNLIVD

Preparing a summary of literature and related research synthesis

WHNUS 4 wuu 1.2 9 MEin
Dissertation 4, Type 1.2

Waua3esdonarisn1side davinlasesrainendnus iouiauese
AZNTIUNIT

Developing research instruments and research methodology; and

preparing a thesis proposal in order to present it to the committee



303675

303676

303677

303678

303681

303682
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WANUS 5 wUU 1.2
Dissertation 5, Type 1.2

Ausunudoya s18a1uanufmiinerdnusdesiansdiuine
WANUS

Collecting data and report the progress of the thesis to the thesis

advisor

NS 6 wuU 1.2
Dissertation 6, Type 1.2

Fusurmdeya Jinssideya warsionuanuiniineinug dof
Usnuineniinus

Collecting data; analyzing data; and reporting the progress of the thesis

to the thesis advisor

WLINUS 7 wuu 1.2
Dissertation 7, Type 1.2
Insgideya dnviine1inusatuing
Analyzing data and preparing a draft of the thesis

Wnus 8 wuu 1.2
Dissertation 8, Type 1.2
FaviinendnudatuauysaiuazunanuifoiileAfiurimeunsaiuinmsi
du5ansAne
Preparing the full-text thesis and a research article in order to get

published according to the graduation criteria

INYENUS 1 wuu 2.1
Dissertation 1, Type 2.1

Anwresrusznoudnendnus fuadt numuwenaIswasnuiTefiisades
AvuaUsEiRUlang/MdeIneninus

Studying the elements of a thesis; reviewing literature and related

research; and determining the thesis title

WINUS 2 wuU 2.1
Dissertation 2, Type 2.1

WauenasLanInLAnTIVEanAEITUINe inus (Concept Paper) wag
Fovhwanisdunszienansuazedfeiiieitos

Developing a concept paper and preparing the summary of literature

and related research synthesis

9 MUIBAM

9 %UIYAR

9 UUIBAN

9 NUIYAR

3 UUIBAR

6 NUIYAH



303683

303684

303685

303690

303691
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LTNUS 3 wuu 2.1
Dissertation 3, Type 2.1

Wauna3esilonaziinisise davilasesnsinednud evraueds
ATNTINNIT

Developing research instruments and research methodology; and

preparing a thesis proposal in order to present it to the committee

eTNUS 4 huu 2.1
Dissertation 4, Type 2.1
Hususwdeya nszideya dnviniveninusadusig
Collecting data; analyzing data; and preparing a draft of the thesis

TINS5 U 2.1
Dissertation 5, Type 2.1
Favininerdnudatuauysaitazunanaideiiiediusimeunsniainas
dusamsfnw
Preparing the full-text thesis and research an article in order to get

published according to the graduation criteria

sufoUiidetugs
Advanced Research Methodology

Wnweisndulunszuiunisive toud n1ssedianuide nsnuniu
133UNTIU NITINURUNITIVY NITODNWUUNITIVY Li/lﬂﬁﬂﬂ’lﬁmiwﬁsﬁau“a%uqq
NITININEINTANIUITE N1TUNAUDNAIUITY N5 T8UTATIT19IY N1 T8
UnALAYINNG A3e53TuRidRylun1sIde A5581UTIAAN TN LazaaTgIuR
\Aendas

Essential skills in research including to research question, literature
review, research planning, research design, advanced data analysis, research
discussion, research presentation, concept paper writing, academic writing,

important research ethics and relevant standards

WeTNUS 1 wuu 2.2
Dissertation 1, Type 2.2

Anwesdusynauivendnug duadt numuenaisuazauifefiisades
muuaUsEiRulang/MdeIneninus

Studying the elements of a thesis; reviewing literature and related
research; and determining the thesis title

9 MUIBAA

9 %UIYAR

9 UUIYAR

3 (3-0-6)

6 NUIYAH
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WANUS 2 WU 2.2 6 RUBAR
Dissertation 2, Type 2.2

WaLeNaTHARIAUARTIVEBALREIRUINE NS (Concept Paper) way
Favmansduaszionasuazuideiiientes

Developing a concept paper and preparing a summary of literature and

related research synthesis

NS 3 WU 2.2 9 Wihefn
Dissertation 3, Type 2.2

Faunaiesiouariiniside Favilasesiainerdnud (iiednauese
AENTINNIT

Developing research instruments and research methodology and

preparing a thesis proposal in order to present it to the committee

INYITNUS 4 LuU 2.2 9 Wuwhn
Dissertation 4, Type 2.2

Nusausndoya $9897UAL AT e dnusfee19158 U A
INYENUS

Collecting data and reporting the progress of the thesis to the thesis

advisor

WTNUS 5 wuu 2.2 9 MUBNA
Dissertation 5, Type 2.2

Waszvideya Javiinerinusatusng

Analyzing data and preparing a draft of the thesis

INYIENUS 6 UL 2.2 9 Wuwhn
Dissertation 6, Type 2.2
i’]’mv‘fﬁmaﬂﬁwuéaﬁ’uamuﬂmﬁuazwmm‘i%’sLﬁaaﬁmﬁmmmimmﬂmsﬁ
dusansAne
Preparing the full-text thesis and a research article in order to get

published according to the graduation criteria
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duuun 1
Seminar 1
mMstnauenanundrnsidmnssuliiuazmelulasluidesis o 9
yuaelneifunisduaifiansalanuiildnnmssuunanumenninaueiy
AYIBINY
A formal presentation of current topics in electrical engineering and
technology with an emphasis on researching, reviewing and criticizing

academic articles / research paper, presentation is performed in English

dUlun 2
Seminar 2

ATRSULaERN UL NA1TAUATUNIIVINIT LUUBIVDIUTTUIDNG
238NN IADNTLUIUNIRANTUUNANUFRLA nTiLaueUNANUSTimT
Muageilineidestumideineninuslnoiiunisinnmeinanuideiliua
nsfnwatuayuuazdausionisiiauederiingest uarinsninanuifeoy
Iomensinausiduntendinge

Manuscript preparation and practice, editor’s perspective towards
manuscript revision process, a formal presentation of current review articles
unrelated to research dissertation through an emphasis on analysis of
previous research articles with both support and against issues, the presenter

should analyze and criticize the articles, presentation is performed in English

duuun 3
Seminar 3

MsANTinvENIEUIUNTRITNUNAMUNIST VN SRATNH nsaue
unpnudiviaifiuaiefietuideinednuslaeiunsinginanudded
Inan1sAnwatiuayy uardaudadaeilauafodiinsen kaiansalnauwiy
fuldsenmsthiaueiduniunsingy

Practice in editing process for a research publication, a formal
presentation of current review articles related to research dissertation
through an emphasis on analysis of previous research articles with both
support and against issues, the presenter should analyze and criticize the

articles, presentation is performed in English

1(0-2-1)

1(0-2-1)

1(0-2-1)
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3. UWHUTILAAINIINTERBANNTURAYOUNINTFIURANTITUFAIINNANGATEIT18791 (Curriculum Mapping)

5.9iNweAg
AATITAITS
- Y o 4. ANYEAURUNUSTZRIN9UAA fiaav ng
1.ARFTIN A38535U 2.a743 3.9inwzn1elayeyn v : -
jansEau? wazAINSURAYEU fod1s wazms
v Tdwalulad
ANSaUNA
ELO1 ELO2 ELO3 ELO4 ELO5 ELO6 ELOT ELO8 ELO9 ELO10
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 4.4 5.1 5.2
3.1 ASAIANTANYIAULUY 1.1
3.1.1 usedamnuy 1.1
3.1.2 gnfinusanuuuy 1.1
303661 Ineninus 1 wuu 1.1 6 wein [ [ o o o
303662 Ineinus 2 wuu 1.1 6 i ] ] o o o o
303663 Inginus 3 Ly 1.1 9 wihefin [ [ [ o o o
303664 Inginus 4 uuu 1.1 9 e o o o o o o o
303665 IMginus 5 wuy 1.1 9 mefin [ o [ o o o o
303666 Inerinug 6 wuu 1.1 9 e o o o o o o o o o o o o o o o o
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303603 syuuMsiansasnuatielud  3(2-2-5) o [ [ o o [
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303615 wannsouwmesandmsiusiulasiumas
NTLUAATI 3(2-2-5) o o o o o [
303616 159N 15UTEUIBLAZ AITINHHUNS I
3(2-2-5) o o o o o [
303617 33MTIATIEINE 3(2-2-5) ] o o o o [
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MR warAUSURATaU fodns wazns
v Tdwalulad
ATEUNA
ELO1 ELO2 ELO3 ELO4 ELO5 ELO6 ELO7 ELO8 ELO9 ELO10
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 4.4 5.1 5.2
303618 MU 3AMENIURAN1TUTTENALY
3(2-2-5) o o [ [ [
303619 WU AwInde wazn1sUdsunas
anmailene 3(2-2-5) [ [ [ [ o
303620 Tasvadreuludfs 3(2-2-5) o o [ o o
303621 lalaslvmednduazululnlnind  3(2-2-5) o o o o [
303622 Bidnvsadindnemaungtuge 3225 | @ o o ® [
303623 wAluladnisadiasassm 3(2-2-5) o o o o o
303624 gunsalodnvseiindafelsl 3225 | @ o [ o [
303625 unludidnnseiingd 3(2-2-5) o o [ o [
303626 NMIDONLULIATANLNINgUATADNTUADS
Hrganiuy 3(2-2-5) o o [ o [
303627 aningnsTun1sAemSUUULNTHYBNNRT
didnnselind 32-25) | @ [ [ o [
303628 Wandanuzaesudadmiuiang
didnnselind 3(2-2-5) [ o [
303629 namansmeunudmiuirnssulni
3(2-2-5) [ o
303631 WUUTIABITFUULAENO WHNTISEUF
3(2-2-5) o [
303632 nMsmuAuMIteuiiuuiue 3225 | @ [ [ [ [
303633 sruuliiFadunagnisaiuauuuuyTudaled
3225 | @ [ [ o o
303634 HUBUALALNIIATUAL 3225 | @ [ [ o [ J
303635 NSTUIUNSEL 3(2-2-5) o o [ ] [ ] [ ]
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5.9NweAT
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- Y w 4.9nEzANURUNUS T21IN9UAA faay Ns
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N wazAINSURAYaU fod1s uaznis
v THwmalulad
dsaumnd
ELO1 ELO2 ELO3 ELO4 ELO5 ELO6 ELO7 ELO8 ELO9 ELO10
1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3 3.4 4.1 4.2 4.3 4.4 5.1 5.2
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MR warAUSURATaU fodns wazns
v Tdwalulad
ATEUNA
ELO1 ELO2 ELO3 ELO4 ELO5 ELO6 ELO7 ELO8 ELO9 ELO10
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1.ANISTIU F38TTIN 2.0733 3.9inwennelayeyn v - : ;
N wazAINSURAYaU fod1s wazms
v THwmalulad
dsaumnd
ELO1 ELO2 ELO3 ELO4 ELO5 ELO6 ELO7 ELO8 ELO9 ELO10
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HaaNSlUN13IAN1SITeUN1TEaUAYN ELOs Yaenangns

Wuu 1.1
i ﬂ:ﬂ s nssansSan sy n'l‘m'ﬁqwanﬁﬁauﬁmw%’e
N15AN®EN (ELOs)
1| medu 18739158 8udInIVemeInemansuag | ELOL, ELO2, ELO3, ELO5, ELOS,
welulac FLO7, ELOS, ELO9, ELO10
183NN 1
Inenus 1
AAvany SEnLs 2 FLO2, ELO3, ELO5, ELOS, ELO10
2 | aediy eSS 3 FLO2, ELO3, ELO4, ELO5, ELOS,
3 FULUN 2 ELO9, ELO10
Aevane T N FLO1, ELO5, ELO6, ELO7, ELOS,
ELO9, ELO10
3| aed eSS 5 FLO1, ELO2, ELO3, ELO4, ELOS,
AL 3 FLO6, ELO7, ELO8, ELO9, ELO10
AAvany SNEINLE 6 FLO1, ELO2, ELO4, ELOS, ELOS,
ELO7, ELOS, ELO9 , ELO10
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BUU 1.2
4 me S nsansSansien nsuUsTNANIIFEuTianAnds
N15AN®EN (ELOs)
1| ameu o Fnerdwud 1 ELO1, ELO2, ELO3, ELO4, ELOS,
o sginsdeuitidemainemansuay | ELO8 ELO9, ELOIO
walulag
navany | Inendnug 2 FLO2, ELO3, ELO5, ELOS8, ELO10
2 | madu o Fuiwus 3 FLO2, ELO4, ELO5 , ELOS, ELOY,
® S1gAvIdNLUN 1 ELO10
AAUa1y | @ Spgndwus a FLO1, ELO4 , ELO5, ELO9, ELO10
3| peduy ® Fyedwud 5 ELO1, ELO2, ELO4, ELOS5, ELOS,
o e 2 ELO8, ELO9, ELO10
AMavane | @ Sngndnud 6 ELO1, ELO4, ELO6, ELO9, ELO10
4 | aedu ® Sngndwud 7 FLO2, ELO4, ELO5, ELO7, ELOS,
® PIWFUUU 3 ELO9, ELO10
Mavany | @ Sngndnud 8 FLO1, ELO2, ELO3, ELO4, ELOS,
ELO6, ELO7, ELOS, ELO9, ELO10
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BUU 2.1
4 me S nsansSansien nsuUsTNANIIFEuTianAnds
N15AN®EN (ELOs)
L | apsiu swivadnmansdugimaimnssilid | ELOL, ELO2, ELO3, ELO4, ELOS,
e suleuisidemainemansuay | ELO8 ELO9, ELOIO
walulag
F18dUNUN 1
Aevaney Anenanus 1 FLO2, ELO3, ELOS5, ELO8, ELO10
2 | nedi eI 2 FLO2, ELO4, ELO5, ELOS8, ELOY,
Ineniinug 2 ELO10
AAvany SENLE 3 FLO1, ELO4, ELO5, ELOS, ELOY,
ELO10
3| aedu SR 3 ELO1, ELO2, ELO4, ELOS5, ELOS,
A Anus 4 ELO7, ELO8 , ELOY9, ELO10
Aevane AT 5 FLO1, ELO2, ELO3, ELO4, ELOS,
ELO6, ELO7, ELO8, ELO9, ELO10
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BUU 2.2
4 me S nsansSansien nsuUsTNANIIFEuTianAnds
N15AN®EN (ELOs)
1| mesu 5'1aismmimmam%%’uqqmﬁmmmlﬂﬂw ELO1, ELO2, ELO3, ELO4, ELOS,
e sudevisidemainetmansuay | ELO8, ELO9, ELO10
walulag
navane 5783%10153LAS1Z AU DU A ELOZ2, ELO4, ELOS6, ELO7, ELOS,
’ ELO9, ELO10
2 | nedi e 1 FLO2, ELO3, ELO4, ELOS5, ELOS,
Anendnwus 1 ELO9, ELO10
Aevane T FLO2, ELO3, ELOS5, ELO8, ELO10
3 AAAY 5193 FULUN 2 ELO2, ELO4, ELOS5, ELOS, ELOY,
® Inydnus 3 ELO10
AAvany Sneiwus 4 FLO1, ELO4, ELOS5, ELOS, ELO9,
ELO10
4 | madu ST 3 FLO1, ELO2, ELO4, ELOS5, ELOS,
AL 5 ELO7, ELO8, ELOY9, ELO10
AAvany YIS 6 FLO1, ELO2, ELO3, ELO4, ELOS,
ELO6, ELO7, ELO8 , ELO9, ELO10
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3.1 uHuUMsInsENANUNTauvalidaa liusTaNaawsN1sTauInuTAIAN e

HadWsN1ssEuINAIANIIvamangns (ELOs)
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\neudi AS. W.A. 2558 nangaslud w.a. 2560 | nangasUTUUSe w.A. 2565

31913 wuv 1.2 wuu 1.2 wuu 1.2

(waenia) (wuqenin) (viaefin)
197578731 (Course work) - - -
1130y - - -
1.23%15en - - -
2 meniinug 72 72 72
3¢90 (ifumbiefin) - 7 6
wheinsiumasavanans liveuni 72 72 72

(3) NANGATUNUNTAN Y WUU 2.1

WUl A5, WA, 2558

viangaslua w.a. 2560

nangAsUTUUTe w.A. 2565

518113 wuu 2.1 wuu 2.1 wuu 2.1
(Buawhnin) (Wuaenn) (uaefin)
1.97u57873%1 (Course work) 12 12 12
1.1 39036 -
1.23vuden -
2 Anendinus 36 36 36
3 503U (Liunmihein) - 3 6
mheinTiunaeanangns litesni 48 48 48




o

(4) NANFATUNUNTANT WU 2.2

Ut A5, W.A. 2558

vangnslua w.a. 2560

nangnsuiuuse w.e. 2565

918119 WUy 2.2 WUU 2.2 WUU 2.2

(Buawnin) (Wdawfin) (wuawnn)
1975187391 (Course work) 24 24 24
1.1 390 - 6 6
1.2 3918890 - 18 18
2 Anendinus as 48 48
357397109 (lddundasfin) - 7 6
wheinsiunasavanans liveuni 72 72 72
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AMANUIN U

MIUTEUTEUTIEIV dagansen1sUTuUs
NANgATUIUUTS WA, 2560 uag iangnsusuuse w.A. 2565
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v.1) p1adseufiguTednlunangnsusuuss wa. 2560 Aunangnsusuuss w.a. 2565 Wuu 1.1

naNgAIUTUUTS W.A. 2560

nangasuTuUTe w.A. 2565

ansrlumsuiuuse

AsAIANISANININLUY 1.1

° o Y Y e Ao & a ' a ]
dmiudidnAnynd S indedSyayeniiy
yininenfinusliosnit 48 mitein Jdnenalasu
g5t iamsideutssuiuAn n1uaNY
Winve 1049131594 AuALINe 1 inusiag iy
Mmefn waziSeusiedndedulitiumiiein S1uau
3 yiagfin ol

Anefinus duau 48 wuenA
303671 NYNANUS 1 WUU 1.1 6 wiheie
303672 INYIWNUS 2 WUU 1.1ee 6 WBAR
303673 NYNANUS 3 WUU 1.1 9 wiheie
303674 INYIWNUS 4 WUU 1.1oeeee 9 NN
303675 NYNANUS 5 WUU 1.1 9 EAn
303676 INGNWUS 6 WUU 1.1 ... 9 NN

Te3vterulituniiein 91uu 3 vilein

YR
NIIANTANYINLUUY 1.1
TAADANANGAT 48 I8

Anefinus 9wy 48 wuwnn
303661 INYTWUS 1 WUU 1.1 oo 6 WiEAn
303662 INYIDNUS 2 WUU 1.1ooeeeee 6 MBAn
303663 INYINUS 3 UWUU L1 9 mihein
303664 INYINUS 4 WUU 1.1oeee...eee 9 MeAn
303665 3NYITNUS 5 WUU 1.1, 9 mhein

303666 INGANUS 6 LWUU 1.1.....
Tefvterulituniiein 91uu 6 viaena
303690 ixLﬁHU?%‘?%’aﬁuqa (Advanced Research
MethodOolOgy)......vvurerieeieireieseeeeina 3(3-0-6)
o Ao & av [
finweRdndulunszuiuniside laun n1s

ee

o

IF0INTTY NITNUNIUITIUNTIN NITINWRUNTT
J8 N1590NLUUNTIAY nAdan1siaseideya
Tugs N13INInEIsalaudde n1sdiaue
NaUIve N9 BsulaTIsIITY N1STEuUNAIIY
391115 23u555uRd A lun1939e a5581UsTR

a o o a v
AUIUN HASHINIZIUNILNYIVDN

Q) =

(33

Essential skills in research including to
research question, literature review, research
advanced data

planning, research design,

analysis, research discussion, research
presentation, concept paper writing, academic
writing, important research ethics and relevant

standards

Usudernuliudisay

AdLAL
USuideuswaion
USuiaeusiaion
USuideuswaion
USuiaeusiaion
U¥uiaeusiaion
USuiasusiaion
Wamithein
dWusedwllunisdia
mmiﬁmﬁusmﬁau?ﬁ
Wedugameinermans
uazwalulad

303692 duuun 2 (Seminar 2)......oo.vvvveeeeee.n. 1(0-2-1)
AstuauswareiUTenanuITefiuaula
mamnssuliBmguinsedalszgna

the
interesting research in the theoreticalor applied

Presentation and  discussion

electrical engineering.

303697 duuun 1 (Seminar 1).ooveevvvveeeeeeen. 1(0-2-1)

A1TUILAUDHNAIIUNIITYINTITATY
Amnssuliihuazmaluladlumdosng q iviuads
Tngwfunisduaiidansalmnuiiilsainniseiu
unanumesnsihaueiiunwsingy

A formal presentation of current topics
in electrical engineering and technology with an
emphasis on researching, reviewing and
criticizing academic articles / research paper,

presentation is performed in English.

YSuillamsedvduun
Waduiaenndesdu
walulaglutagiu

303693 FUUUT 3 (Seminar 3).....cooceecree. 1(0-2-1)
mMahiavekazefUTeisatuRaiTy

mAmnssulihludagtulasusnauaviivil

wanaetuly dwsuluuuimanisininenidnug

303698 FUUUT 2 (Seminar 2) .. 1(0-2-1)

A3 sULasinleulena1sAuAtUNIY
FYINTT YUNBIYDIUTINNTN1TINTA1TIVINTAR
ASEUIUNTSAINTUIUNANMUARLA n1sdaue
unauUsiadiivuade il eadesiuiade
Ingrdinuslaoiiun1shasizinanuideilina
n1sfnwratuayuuasdaudanisnisiiiauedas

YSuiliomsneigndusun
Watuiaeandeeiy
walwlagludagiu
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v.1) p1adseufiguTednlunangnsusuuss wa. 2560 Aunangnsusuuss w.a. 2565 Wuu 1.1

naNgAIUTUUTS W.A. 2560
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ansrlumsuiuuse

Presentation and discussion of current
different  fields

engineering for being the direction in doing the

research in of electrical

Aiared uarinseinanuideduldfonisiiaue

Wunmwsangw
Manuscript preparation and practice,

editor’s perspective towards manuscript revision

process, a formal presentation of current review

dissertation articles unrelated to research dissertation
through an emphasis on analysis of previous
research articles with both support and against
issues, the presenter should analyze and
criticize the articles, presentation is performed
in English.
303694 FUNUUT 4 (Seminar &).........ccoonne. 1(0-2-1) | 303699 &uNU 3 (Seminar 3).....ccooceecevee 102-1) | Yuifomsedndumn

A1TENIT g ULas UL E@UDITUITYNI
Fennssuluii

Practice how to write and present the
research in electrical engineering

NMSRNTINYENTLUIUNITRANTUIUNAIUNI
Jenisifiefifiud nisdnaueunauyHald
WuafafiAsrduiideinerinuslneidunis
ingsinacAdeilinanisdnwiatuayu uay
Toudelaoguiraueadosiinsney uazdaisal
wamuﬁaﬁuﬁﬁaUﬂwsﬁ%auaﬂummé“aﬂqw

Practice in editing process for a research
publication, a formal presentation of current
review articles related to research dissertation
through an emphasis on analysis of previous
research articles with both support and against
issues, the presenter should analyze and
criticize the articles, presentation is performed
in English.

Waduiaenndesiu
walulaglutagiu
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9.2) m1USeUgUTIINIunangnsuSuUse w.a. 2560 AunangnsuSuuse w.a. 2565 Wuu 1.2

naNgAIUTUUTS W.A. 2560 nangasuTuUTe w.A. 2565 ansrlumsuiuuse

ASAIANTTANWINIULUU 1.2 ASAIANTITANWINULUU 1.2

e?m%”uﬁtfﬁﬁﬂmﬁéwL%ﬂﬂ%zymm%i@ﬂ?zyﬂpmﬂ FIARBANSNGAT 72 lIefin Wasuulastenn

Toawurininerfinuslidesnin 72 nuieiin 48

analssunisiansanlfamaifeuSoudiugy au

ANUTILYDUTD9919158 A UANAINEnTinusiagla

Jumiiefia waziSsusiedvrdedulidduniiein

$1uau 7 b el

neninus Iuau 72 vefia | Inerdinug 3wy 72 wu2wAn | ALLAL

303681 INYITANUS 1 WUU 1.2 9 wheie | 303671 MYIANUS 1 UUU 1.2 9 wihefn | Ufudsusiain

303682 NYIWNUS 2 WUU 1.2 9 MALARN | 303672 INYITNUS 2 WUU 1.2 9 whein | Uuidsusiaion

303683 INYNTANUS 3 WUU 1.2 9 wheie | 303673 MNYIANUS 3 UWUU 1.2 9 wihefn | Ufudsusiain

303684 NYWNUS 4 WUU 1.2 9 MR | 303674 INYITNUS 4 WUU 1.2 9 whein | USuidsusieion

303685 INYNANUS 5 WUU 1.2, 9 wihein | 303675 Wednus 5 Luu 9 whein | Uudsusiaivn

303686 INGNUS 6 WUU 1.2.coccooveeeee 9 AR | 303676 INYITNUS 6 WUU 9 whein | Uuiasusiaion

303687 NYNANUS 7 WUU 1.2 9 wihefe | 303677 MNYIANUS 7 UUU 1.2 9 whefn | Uuidsusiaivn

303688 INGINUS 8 WUU 1.2.ccccvveeeeeee 9 MIUARN | 303678 INYITNUS 8 WUU 1.2.coovveveeeeeees 9 whein | Uuiasusiaion

sedvdsaulidundaeiin 3wan 7 wdhefia | edvdnuliddundaeiin 3wae 6 wieie | anwmiein

303592 serfouisidevvinermaniuaninalulad | 303690 sudouiFidotuge Uiuiilenisteden

(Research Methodology in Science and Technology) (Advanced Research Methodology) 521 08UII! Hlﬁﬁmmi
3(3-0-6) 3(3-0-6) | fidenadosiumalulad

AMUNLNY SnwuzkazidInniensive
ATLUINTIVY Usebnvin15398 Mmanmualeynisive
Fulsuazauyfigiu nasususdeya Msliesgn
Jaya MIgulATE U IBNUNTITY MIUszdly
mAde mabeadellduarasseussaninide waile
FBFITeRemMw AN RS wavmAlLlad

Research definition; characteristic and goal;
type and research process; research problem
data

collection; data analysis; proposal and research report

determination;  variables and  hypothesis;
writing; research evaluation; research application; ethics
of researchers; and research techniques in science and

technology

o o0 o aw [ ]
finweNsndulunseuiunsivde laun ns

(33

3

IADNINIVY ANTNUTIUITIAUNTIN N1TITUHUNT

Q)

o

Ju n1308nKUUNTITY Wwalian15iaszideya

Qe

Tuge N153NN¥I3190de1u3TY n1suEue
NaUITe N15ReulATITIITY N1SWEUUNAIIY
w015 A5esssufidfglun1site asseussa
AT wagansgIuiiAeate

Essential skills in research including to
research  question, literature review, research
planning, research design, advanced data analysis,
research discussion, research presentation, concept
paper writing, academic writing, important research

ethics and relevant standards

a s s
LA INYIPENIUTEYNA
Tutlaglu

303691 dunwn 1 (Seminar 1)....
ANSHARUATT AN581U N1SARILATIEY uay

A1UIEUBNAUITE UIBUNAIUNIITINITN

3mﬂiiﬂﬂ/\lﬂ’ﬁ?’iﬁwé’aasg"lummauia

Practice how to search, read, analytical

thinking and give oral presentation of research

303697 duuun 1 (Seminar 1)
M eeanININMIP LA enssuli sy

wilaS i adanng o iviuastelneniunsiuniAanse]
AT ldann1se wunanugenist eyl
MBIy

Aformal presentation of curent topics in electrical

engneering and technology with an emphasis on

Vsuilemseivndamun
Tﬁﬁmmﬁﬁaamﬂé’aaﬁu
Ingneansuszenduay
welulaglutagiu

or article of current interest in electrical | researching reviewing and driticizing academic articles /
engineering research paper, presentation is performed in English.
303692 FUUUT 2 (Seminar 2).........oooocccn... 1(0-2-1) | 303698 duuu1 2 (Seminar 2).............oovveeee 10-2-1) | Ysulensiedvndusin

n1sUNduUILaz o AUTIINEITUITY T
Waulamademnssuliindmguiviedalssend

s suunarinideulena1sauatunng
FVINT YUNBIWOIUITTUITNITINTANTIVINTHB
ASTUIUNSANTANUNANUARNA M iauesunaAI
Uvimiiviuaeiildfientostuiatoineinusiog
wumsinnginanuifeilinansnuaivayy

Idlauinaenndesiv
WemansUssynduay
walwlagludaqiu
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9.2) m1USeUgUTIINIunangnsuSuUse w.a. 2560 AunangnsuSuuse w.a. 2565 Wuu 1.2

naNgAIUTUUTS W.A. 2560

nangasuTuUTe w.A. 2565

ansrlumsuiuuse

Presentation and discussion the interesting
research in the theoreticalor applied electrical

engineering

wazdaudsirunisiiausfesinszi waziaisal
Nﬁmuﬁ%’aﬁ?ﬁlﬁﬁwmiﬁwLﬁum‘ﬂummﬁmqw
Manuscript  preparation and  practice,
editor’s perspective towards manuscript revision
process, a formal presentation of current review
articles unrelated to research dissertation through
an emphasis on analysis of previous research
articles with both support and against issues, the
presenter should analyze and criticize the

articles, presentation is performed in English.

303693 duuun 3 (Seminar 3)......oo..ooeeeeee.... 1(0-2-1)
AsiEuakareiuTeNgINUNaNUIdY
madmnssulifnludagdulasuenmuaviivnm

303699 duuun 3 (Seminar 3)......oooooveeeeeee... 1(0-2-1)
AMSENTN¥ENTEUIUNTRINTUIUNAIINIG
Fern1siedRuw n1sdausunAIuUSAUHA

Yfullomsginduuun
idlauinaenndasiv
eemaniussgnduay

uwnnnefuly dmsuduiomsnsiinerdnus | fuadediReaduiadeinerdnuslaeidunis | weluladluiagiu
ArsvinanuideiilinanisAnuiatvayy uas
Taudalagiauedadinsney waz3asal
Namuiﬁaﬁ”’ulﬁﬁaaﬂﬁﬁ%aualﬂunmwé’aﬂqw

Presentation and discussion of current Practice in editing process for a research

research in different fields of electrical | publication, a formal presentation of current

engineering for being the direction in doing the | review articles related to research dissertation

dissertation through an emphasis on analysis of previous
research articles with both support and against
issues, the presenter should analyze and criticize
the articles, presentation is performed in English.

303694 dusiun 4 (Seminar 4).........ccc..... 10-2-1) | - finsedveen

A1sEnlsuLarIldaueIIuIdenig
Aenssuludi
Practice how to write and present the

research in electrical engineering
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9.3) MT1adIeuisuTginlunangnsusuuss wa. 2560 Aunangnsusuuss w.a. 2565 wuu 2.1

nangnslua w.A. 2560 NaNgATUTUUTI W.A. 2565 a13¢Tun1suiudss
N3AlIANSANYIAAULUY 2.1 AsAldANMSANEIAIULUY 2.1
éww%u@rﬁﬁﬂmﬁﬁwL%mmiﬁﬂmﬂ%zyzyﬂmi@ﬂ%zyiyw FIARBANANGAT 48 yiiein Wasuwlasteny
wnudsusiedvinagyininendnusluddesnin 48
whein (Seuneivlitdesnit 12 wihein wagi
nerfinuslitiesnin 36 wieia) Lazi3eusiein
Vedulaituminenin $1uau 3 miefn il
us1e Suaulidesndn 12 wiefn | rusiedvr Iwaulidesnda 12 wuaefin AALAY
Fv1UeAu 3w 3 wdoaefn | A¥UeAU 9uau 3 wiaehin ALLAL
Ay udon UILITUNTceeeeeereeeerrrrenne 9 wiagin | A nden 3UUNTOIN IV 9 wigin | -
Bonidsuseinseluil Tdanannsadeniouluseinsedulsyguen | Wisuwladeany
(3036x) laltfeendn 9 mieinanseTeal
- 303603 syuunITIAnITWasuad el Wusedvlnallunis
(Modern Energy Management System)........3(2-2-5) LﬁmﬂaﬂmiLﬁa’JﬁU
waNNISTANISNE 1Y MsTansndsuiid | sruunisdanisnda
UsgAvB N UlgUIena Iy MINUNUNMIATIIEU N3 | uaie iy
TNUNUTINGYNS TPUUNAINU NITIANITIVUUNG 1Y
Tifhasielvl mslirseiidamsegmans ndsnumaden
uazmsUsegndld wasemmiunsdumdanu
Principles of energy management, effective
energy management, energy policy, audit planning,
strategic planning, energy systems, modern electric
energy management, economic analysis, energy
system, alternative energy and applications, energy
security.
- 303605 szideuislnludieamuidmiuaiosdnina Wiusedvlnallunis
1941 (Finite Element Method for Electrical Lﬁmmmitﬁlmﬁlu
Machines).....3(2-2-5) suifouitllludiela
vinmssuleuistulssnousuny dellgm | wusidnsu
AUl Jatymuduiniui msimsziaedd w3osdnsnalwii

M3ATzienuda detyniAanvasianie Ju
Useneudussuuunniees edesdnstiililugaunad
WUUANeY uuUsIaesveuaIesdnsiniiuuusneg dae
Tsudeuistulsvnouduns

Principles of finite element method,
boundary value problems, electromagnetic
problems, two-dimensional analysis, three-
dimensional analysis, eigenvalue problems, vector
finite elements, ideal electrical machines, model

of electrical machines by finite element method.

303613 M3eusieszuunasiniuuunszaely
syuulWiinmas (Integration of Distributed
Generation in the Power System)................ 3(2-2-5)

walwlagszuundaliihuuunszane suwuy
szuulnihfiinmsdendetussuunanliiuuy
A5¥AY NaNTENUVBLsTUUNARlWuuunsyaelu
sruulnfinmds msnausuuazasuauszuUlngl
Mdsfiinnsdousesyuundaliiiuuunsyane ns
panuuUsyULtesiu

303613 M3t ey UURBAIUUUN NGz MR
TuszuulinAas (integration of Distriouted Generation and
Electric Vehide in Power SyStem)...m. 32-2-5)
walulagssuun@alniluunszans JUuUsTUU
Iiiisinsdeusertussuurdalniiuuunsyae nansenu
Yesszuuranliwuunsyglussuulni e MTnausu
uazmunsszUUihdTiimadessessuunAA Uy
n3zae Myveniuuszuulosiu welulademueud i uay
Tnssadsiugueesaniidausyq wenssuesmsiousio

YSuillamueesegian
Taeanndasiu
walulaglutagiu
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Distributed generation technologies;
distributed generation and electricity system
architectures; impacts of distributed generation
on the power system; planning and control
operation of power system with integrated
distributed generation; protection design

nueud i luguuuunineg dessuuliilinngs uasnis
Vs aiussuurdalvil md sy udeu
Distributed

distributed  generation

generation technologies;

and electricity system
architectures; impacts of distributed generation on
the power system; planning and control operation
integrated  distributed

protection design; electric vehicles

of power system with
generation;
technologies and charging infrastructures; impacts
of Grid-to-Vehicle and Vehicle-to-Grid on power

grids and integration of renewable sources.

303621 lalasinednduwazunlulvedng

303621 lalasilpfinduazunlulnlnding

YSullamuessegian

(Microphotonics and Nanophotonics).........3(2-2-5) | (Microphotonics and Nanophotonics).......... 3(2-2-5) | Teenndesiv
nuadlulassaainanuusieg Tunils vieadudeuas luvildid aosdd uazanudd | meluladluiagii
117 a0afld uarawiia sunsizonszuindlassaiia | Sunsitenszuineiethadu gunsaiverinduidauas
waw AsszAngililassaaiuas wdntlndnduss | wdnlnladnduazdesitauouainudlnlnind
gesinuauauilndnd dloduasuuusdnliln | dulotuasuuundnlnladngd lassadrauazandfise
ind Tassadrauazaudidasveolassaitounlu | wasveslaseadrsunlumlrouduy laun venlousu
moudiu lawn Yemeoudu meudulis msududen | areudulid areududien wazdunsisenszning
wazdunsienseninddassadramand sauanns | Tassadamenid safinsuszgndldlassadramarilu
Uszgndldlaseadranariiludsuszavguilu | gunsafunludidnnseinduazunlullndngd Taseadne
Silannsednduarululilaiing lassadreulumuiu | wilumuiudsmiousy
LTIMIDUFY Optical waveguides: two-dimensional and
Optical ~ waveguides:  planar, two- | three-dimensional waveguides; interaction between
dimensional and three-dimensional waveguides; | optical waveguides; optical waveguide devices;
interaction between optical waveguides; optical | photonic crystals and photonic band gaps;
waveguide devices; photonic crystals and | photonic- crystal fibers; structures and optical
photonic band gaps; photonic-crystal fibers; | properties of quantum nanostructures: quantum
structures and optical properties of quantum | wells, quantum wires, quantum dots, and
nanostructures: quantum wells, quantum wires, | interaction among these  structures; their
quantum dots, and interaction among these | applications in nanoelectronic and nanophotonic
structures; their applications in nanoelectronic | devices; coupled quantum nanostructures.
and nanophotonic devices; coupled quantum
nanostructures.
303623 walula8nisadsgunsaldidnysedinduas 303623 nAlulagn1sainaessu Uiuasudein

2995594 (Fabrication Technology of Electronic

(Fabrication Technology of Integrated Circuits)

Devices and Integrated Circuits)........c...c....... B(2-2-5) | oo 3(2-2-5)
303634 YiuBUAKIUNAKAZNITAIUAL (Robot 303634 viuBUAkAZNI5AIUAL (Robots and Control) | USuillevuazdeues
Manipulatorsand Control)..........coccvmveenreennc B(2-2-5) | ceereeeeei e 3(2-2-5) s lidonndeIiv

WAAANILAZNIAIUANYUEUG luvSndanla
\deuiiAsadostuanuduasussain amuduiug
FYNINANUITLTIYURaLTLTY Waransiueud
n1seenuUUIATBINalnTeuUd N1sAIUAMLTLAL
warliiBadu nsmuRNLTIvBjusud

Dynamics and control of  robot
manipulators; Jacobian matrix relating velocities

and static forces; linear and angular acceleration

ansauveavalulagvueud Ussinnues
Yugud seuuiiinuazvaumansvesiueud wamans
wagn1smuaueud wmindalalouiiAeadosiu
AISIMazLsIEDn AuduRLSIEINAT By
wazlBaLdu N139eNUUUNALN VDI ULUA N1IAIVAILTS
wunarli@ady ssuulfuanisvueud

Overview of robot technology; classification of
robots; robot coordinate system and kinematics;

dynamics and control of robot; Jacobian matrix relating

walulaglutagiu
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relationships; manipulator dynamics; manipulator
mechanism design; linear and nonlinear control;
force control of manipulators.

velocities and  static  forces; linear and angular

acceleration relationships; robot mechanism  design;

linear and nonlinear control; robot operating system.

YSuagusieaian

303637 mAluladansnnia
Smart Grid Technology 3(2-2-5)

ATOULUIAA AITUNUY agm%':ué’fu Lagy
anuzdagiuvesssuuanisnnia N139AN1IN19N1IRY
warn15UsEndanasnu n1sdnn1snasulueinisuay
syuusalugAnielutiu szuunsiadudandozuaynns
Fansuilaiinlniiidy serusznevvesszuulai
deasuy Iﬂsaa%a‘ﬁuugﬂuﬁl,ma%%ugﬂ FEUUAIY
Uasadelanluvesiarlannienn nsnovausIniy
Tan seuuinfundsny wag llasn3a

Concept of smart grid; smart grid definition,
origin and current status; energy savings and
financial management; energy management in
buildings and home

automation; intelligent

monitoring and outage management; smart
components for smart grid; advance metering
infrastructure (AMI); cyber and physical security
system; demand response; energy storage systems

and microgrid.

Winsedntudlunis
dinausineaiv
waluladausnnsa

303645 NSWNINTEAEATULIMAN LT
3 (2-2-5)
Asunsnszateadulufnataduduwuy

(Electromagnetic Wave Propagation)

303645 N5UNINTEALATULLWAN LT

3 (2-2-5)
| P ) < &

Asunsnsraeraulufnana dutuluy

(Electromagnetic Wave Propagation)

Waguulastaniny
iy “woulely
nstn” Waswdu

s3UNU Msunsnszaeeauluinaradudunuy s3unu Msunsnsraeeauluinaradudunuy “Loulelanseln”
nssnszUennay msunsnszeravlusinanadudy | nsinszuennay msunsnszaeaaulusananadudu

wuunsinay nsuninsraeraululasaiaduey | wwunsinan msundnszaeedululassaiaduau
msunsnszaeaaulufnarsuuuseulelalnsdn ms | msunsnszaneadulusinarsuuuseulelanseln s
wninszaerdvlumnanauuluseulelelnsdn wnsnsranerdvluiinanauluseulelanseln

303647 HerdureanIulunguiuivanlui 303647 Harduvaniulungufuindnlni Wasuuasiam

(Green’s Functions in Electromagnetic Theory)
3 (2-2-5)
v (3 a a s & U a
dolgmansu-igiad fleiduvesniuluguiuy
Ya Haiduveaniulugvuuveynsy Heiduveaniuly
JUMUUUSLS Waidurensudmiuiedrdunadaung
Awidenssan A duvensudwiuviedirduneinuing

nau Heiduvearsulusnanadudadentu

Green’s Functions in Electromagnetic Theory
3 (2-2-5)
Tedaniagsu-dgiad dedduvesniulu
sUnuuln farduvesniuluguuuveynsy fenduves
n3uluguuuuUsius fledduvesniudmiuviethndy
madnrnsdmasiyuann fleiduvesniudmiusieth
AdumAdinynay flaiduvesniulusinanaeniug

a e &
NN “Lutile
Weatu” wWaswdu

I3

“Lonug”

3

303648 LA38U18N9LES (Optical Networks)

BUZUNATOUIUN LA NITENINTZINBVD
Foyayradduidulowas aunsaluseneu Wawin1sves
LATDUIBVUES LATDUBUNIUAIADNAY QI8 N3N

NRAWANNENIAAY eIRTUEs MLUAsUAINETIAT
139918 N TEANE Y ULUUTOALA LA A BYIOn

303648 sruvdeasidileruas (Optical Fiber
....3(2-2-5)
Tassasrevendulediuas; quauddnig
LAUNIIUId gy Iuuas; n1saanoudygyiuly
wuletuas 2995duaziudgygauas n1snszangly
ulouas nsnsganedvedlnalsedulnuaia
woftu Unngnisallddudadiludulotiuas ns
genuuUTEUUNSAeansiedulthuas nsfiansansu

Communication Systems)....

JSuilemuazavas
e vdenndasiu
walwlaglutagdu
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nangnslua w.A. 2560 NaNgATUTUUTI W.A. 2565 a13¢Tun1suiudss
A49IUYBITEUU N15TANITNITNTLING AIVYY
Fyranasnsdulodueas nsdadwanduuuaiim
g1nAuLUUETUagRBuuasAfuidagiisy Tasene
wuletwas gUnIniusenauldauas N1snaaausEuY
wulouuas
Introduction  to  optical  networks; Optical fiber structures; optical

propagation of signal in optical fiber; components; | transmission properties; signal attenuation in optical

generation of optical networks; broadcast and | fiber; optical transmitters and optical receivers; fiber

select network; wavelength routing; photonic | dispersion; chromatic dispersion; polarization mode

switching; wavelength converter; single hop and | dispersion; Nonlinear effects in Fibers; optical fiber

multi hop networks. communication design; power budget
consideration; dispersion management; optical fiber
amplifier; Coarse Wavelength Division Multiplexing
(CWDM); Dense Wavelength Division Multiplexing
(DWDM),  optical ~ fiber  networks;  optical
components; optical fiber measurements.

303649 sz1ToUTsuUsEneUSURYd S 303649 sziToUTstulsneusunzdmsuindnliih | Wisuwadeena

wiwdnlydi (Finite Element Method for
Electromagnetics).......ccouereriecneinerieeenennne 3(2-2-5)

ndnnsuUsiudmiuusmndnlidia Jeywaen
191299 JuUsEneususzuuunmes Houluweulun
gandu seideuisduiinfatulsznoureuiunduny
nsnszaneflaiduiarasnasiulsenousuns nns
Jirszitudsyneusunylulamunan

Variational principles for electromagnetic;
eigenvalue problems; vector finite elements;

absorbing boundary conditions; finite element-

(Finite Element Method for Electromagnetics)

nénnsudsiudmiutetymusivdnlii 4o
Yymandnwazianis Julsznousdunsluunnes
4 o a0 mmmw o
Weulvvauwagandu szifeuituiiustulszney
YBULURDUNY FUUTYNBUSURTLAZNITASEANETIATY
Fnwagane MTwszraulsenausung lulauunan

Variational principles for electromagnetic
vector finite

problems; eigenvalue problems;

elements; absorbing boundary conditions; finite

PINLFN “UannIsuls
fudmusmanliia?
“YgymAanzas”
“Buiinia” uaz
“@rwas” Wasdlnu
“wann1suUIRUEmTU
Fatlaymuslmanluia
“Jatgyman
dnwzians”
“USHUS” uag

boundary integral methods; finite elements and | element-boundary integral  methods; finite | “Anuwazianiy”
eigenfunction expansion; finite element analysis in | elements and eigenfunction expansion; finite | AWAIRU

the time domain. element analysis in the time domain.

303650 NM5IATITIUNATNITOBNUUUANLDINA 303650 NMSIATITIULAZNTOBARUUEEDINA Ysuaesuiesiein
(Antenna Analysis and Design)........c..ccoceeene. 3(2-2-5) | (Antenna Analysis and Design).....c..ccocreunn.e. 3(2-2-5) Tudunwilne

aun1sdufinda seileuitlumus ageine
LUUARLAREUT agermeAkaUni1e aeenAgy
dnnung aWSBWﬂWﬂLLUUVLNIﬂiﬁ@]%ﬂ A189INARUUG
@vyiou N1EBNLUUAIYDINA

Integral equations; moment method;
traveling wave antennas; broadband antennas;
horn antennas; microstrip antennas; reflector

antennas; antenna design

aunsU3uS seidouislumud agennie
wuunAuAdeudl agornAkaun anAgy
dnunas ﬁ’]EJE]’]ﬂ’WﬂLLUUliIIﬂiﬁW%U ANYDINALUUR
#¥9ioU N1BBNLUVAIYDINA

Integral equations; moment method;
traveling wave antennas; broadband antennas;
horn antennas; microstrip antennas; reflector

antennas; antenna design.

303652 nguvietiuas (Optical Waveguide

wuusnumauluvioduas n1sUsEun A
manidasvade sedouitaudagind sudouds
Y813A1Aa seileuisassuilusednsua nguiuuy
Lmuﬂﬁugﬂl,%wia pothuasliiadu

303652 wann1swlaiing (Principle of Photonics)

arudifesfuisaduinining souln
dldnnseiind wwes wazdulowdiuas Jiseinng
\nAauTivouss MsaTTouLas MU Hausesosnans
aeaviln uazuasluianarauuweulelenseln Anwviow
aauuuulaBEnYEn uasd ot niuamieniismaieg

JSuilemuazovas
e vdenndasiu
walwlaglutagdu
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andgadniunisieans siufsanshadag Wy
aeslalon weadh fnsdumuasazssudens
Optical waveguide modes; geometrical This course introduces photonics, optoelectronics,
optics approximation; WKB method; Marcatili’s | lasers and fiber-optics. The course begins by analyzing optical
method; effective index method; coupled mode | propagation, reflection/refraction at interfaces and optics in
theory; nonlinear optical waveguides. anisotropic media. Dielectric waveguides and fiber optics are
discussed, together with methods of modulating radiation for
communications. The course concludes with semiconductor
optics: laser diodes, LEDs, photo-detectors and communication
systems..
303653 wasliidadu (Nonlinear Optics). 303653 siruansliiludadu (Nonlinear Optics) Uuidsudotuily
....................................................................... 3(2-2-5) | oo 3(2-2-5) | @3N MY
303655 MsiinsaLuuUI g (Space-Time 303655 MastdhsauuuB LT (Space-Time USuideumesune
LYo 1Y T ) B B Qo 131:) OO 3(2-2-5) | uardevesseivil
wugihmatiansdsiadunsussuutafau wugdmaiiansidrsiadmsussuudadanu | dunwilne
vndadidnueen FewnuarsUiuudnaameniniium | Wdaiaiueen ﬁaﬂ‘ﬂ%‘iLLazEULLUUﬁiyiyﬂm@ﬂﬁuﬁ—Lﬁa’l
AugUesesniniing saUsglinauuuuden sia m’]mruaasdawm%ﬂﬁuﬁ—nm shadsiuii-namuuuuden
Yiginmuvumsada msfafmanduuualidea msan sadeiuii-nauuumsada mafaRmanduuuauiden
nssumudesmesiudgiiva madhsiauiginm | mesamssunutesne - madeiaiof
dwsuemaiinsnonewuuinassaud A MSUTeNITIiNMINONERUUARATS B IR LE
Introduction to coding techniques for multi- Introduction to coding techniques for multi-
input multi-output  (MIMO) systems; Space-Time | input multi-output (MIMO) systems; Space-Time
Channel and Signal Models; Capacity of Space-Time | Channel and Signal Models; Capacity of Space-Time
Channels; Space-time block codes; Space-time trellis | Channels; Space-time block codes; Space-time trellis
codes; Spatial Multiplexing, Space-Time Co-channel | codes; Spatial Multiplexing; Space-Time Co-channel
Interference  Mitigation; Space-time coding for | Interference Mitigation; Space-time coding for
frequency selective fading channels frequency selective fading channels.
Inednwusauau 36 wiein einusiuau 36 wiaein -
303695 INYIANUS 1 UU 2.1 ooeerrri 3 whedn | 303681 NUNTANUS 1 WUU 2.1, 3 yenn USuiasuswaian
303696 INHNANUS 2 hUU 2.1 6 Y8R | 303682 INENTNUS 2 WUU 2.1 6 wihefn | Uuiudeusiiaion
303697 INYIANUS 3 UU 2.1ooerrri 9 wihefAn | 303683 NUNANUS 3 WUU 2.1, 9 wihenn USuiasuswaian
303698 IMHNANUS & UU 2.1 9 wiedn | 303684 INNTNUS & LUU 2.1 9 wihefin | Uuidsusiiain
303699 IMYIANUS 5 LUU 2.1...... L9 wihefn | 303685 INU1TANUS 5 WUU 2.1, 9 wihenn USuiasuswaian
srgAnUsAuliduniaein Suau 3 wileia sreAgdsAuliduniaein Uy 6 wileina iumheAn
- 303690 52188038358 4ug (Advanced Research | iiusiedvlualluns
Methodology). ... 3(3-0-6) Lﬁmmmﬁlﬁmﬁu
wnwzddndulunszuiunsife Taud nsie | sufeuisisedugomns
AINITY MIMUTILITIAUNTIH MINHUNTITE N5 | Iemansiay
ponuuuNsify wallanisinszideyatuge ms | welulas

InnInsalimAde Mstieuenanuive nMadeulass
$19388 madsuunennfinns Sesssuiiddnlunis
34 Arse1usIAnEn uannespuiiietes

Essential skills in research including to research
question, literature review, research planning, research
design, advanced data analysis, research discussion,
research presentation, concept paper writing, academic

writing, important research ethics and relevant standards
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303692 duuun 2 (Seminar 2).......vveeeen. 1(0-2-1)
AsdavakareiUsIgnaIwIteNutaula
maemnssulwidmguiviedaszenn

Presentation and discussion the interesting
research in the theoreticalor applied electrical

303697 &N 1 (Seminar 1).coeccerrrecns 1(0-2-1)
maEueNanUMATIMsAImn sl ey

wealulaluiatasing 4 Aivuasfelneniunsduai3aisal

aagitliannmseumansshem e dun s ngy
A formal presentation of current topics in

electrical engineering and technology with an emphasis

Ysuiienisieiun
dunurlvadnug
aonnassnunalulad
Tutlaqtu

engineering on researching, reviewing and criticizing academic articles
/ research paper, presentation is performed in English.
303693 FUUWT 3 (Seminar 3. 1(0-2-1) 303698 FUUWT 2 (Seminar 2).........ccccwwes 1(0-2-1) Ufuillonistedvn

AsHauakarefUsIEgInUNaIILITY
madmnssuliirludagiulasuenmuaivrivm
waneneiull dvsudusuimanisinineainug

Presentation and discussion of current
research in different fields of electrical engineering
for being the direction in doing the dissertation

MMIATBNLAZR NIT BUENAF URTUNINIBINTS
LUNBIUBIUTIU B NI NINTINNTHONTFUIUM IR TN
unAMAATL sunaeunaLUS A uae il
Rendostuideineimslaadiunsinnginanided
inansfnwatduayuuazdandwiensiausi e
At wardnsalnanuddeiuld denainauedy
MBenee

Manuscript  preparation and practice, editor’s
perspective towards manuscript revision process, a formal
presentation of current review articles unrelated to research
dissertation through an emphasis on analysis of previous
research articles with both support and against issues, the
presenter should analyze and criticize the articles,

presentation is performed in English.

dunurlvadnug
aonnesiumalulad
Tutlaqdu

303694 duuu 4 (Seminar 4) 1(0-2-1)
AsHNsukasdlauIIulITenig
Fennssulyidh
Practice how to write and present the
research in electrical engineering

303699 &uuun 3 (Seminar 3).............ooeee.... 1(0-2-1)

N AT NYENTZUIUNTSATANUVIAUNISITINTS
WieRRant nsdiaueune U imifivuaefiiA edy
wadoingdnudlneuiunsieginanuideiling
msfnwatiuau uasdaud dagiinaefadingz uay
AnslamAdeiilidemainauedunmnsngy

Practice in edliting process for a research publication,
a formal presentation of current review articles related to
research dissertation through an emphasis on analysis of
previous research articles with both support and against
issues, the presenter should analyze and criticize the

articles, presentation is performed in English.

Vsuilewsein
dunlvianug
gonmaaanunalulad
Tutlaguu




W16

9.4) MIUseufiguTgInlunangnsusuuse w.a. 2560 AunangasuSuUse w.a. 2565 WUy 2.2

nangnslua w.A. 2560 nangAsuTuUTe w.A. 2565 a13zlunsuiudse
ASAIANTTANWINIULUY 2.2 ASAIANTTANWINULUY 2.2
ETW%”UQ’L*ﬁwﬁﬂmﬁﬁwL%ﬁ]miﬁﬂmﬂ?mmpm%i@ﬂ%mmp FIARBANANGAT 72 viiiein Wasuwlasteny
nussueivkazyininednuslivdesnin 72
mhefin (Sousieivlitioania 24 wihein wazvih
Inendnuslivdosnin 48 nulein) uazviSeuseivn
Vaulitfumeiin $1uau 7 wbein ddl
U979 I 24 wein U831 Iwauliddesndt 24 wineina Waeilidesnda
A9UeAUIIUIU 6 widawin | I 1UIAUTIUIU 6 wuawnAn | AR
303502 AflaAansamsun1sUszanal (Mathematics | - fing1e3v1seaulIggn
for Approximation) 3(3-0-6) Inosn
- 303602 N153ATIwTRYa (Data Analysis)  3(2-2-5) | §reu191naudyiden
Fyden Fuaulitdesndn 18 wiaefin | Avden druaulidasndn 18 wiuwina | -

ThdeniFousiviviansednang o aweludl

Tnligndenisouluseinseaulsygen (3036xx)
laideendn 18 wiheinansneien Asll

Wasuulasaniny

303603 szUUNTIANIINAIUETeln
(Modern Energy Management System)........3(2-2-5)

VENNSTANITNE 11U NMITANINE 91U T
Us¥ a5 M1 UEUENSINY MINWHUNITHTINEDY M3
TNUNATINALNS TEUUNAHIU N15TANTILUUNS U
Tierlelvel meneilaesugmans wdsnumaden
uarmUszgndld uasmmeiunsmmEny

Principles of energy management,
effective energy management, energy policy,
audit planning, strategic planning, energy systems,
modemn electric energy management, economic
analysis, energy system, alternative energy and
applications, energy security.

wnseduntudlunisia
ANUSAgINUTZUUNS
Ianswassnuade vy

303605 sudeuBlnludiomunddmiuaiesinna
Ivi# (Finite Element Method for Electrical
Machines).....3(2-2-5)

vinmssuleuistulssnouduns Fodam
Amaulan Jetdgmudimdnlai nsiesiziansdia
AsAsIzREndia Fedamadnvasianiy Ju
Usgnaudunzuuunnines ta3esdnsinilugaund
WUUANY wuUs1aeweuaiasdnsinihuuusieg dae
FBaudeuistulsynousuny

Principles of finite element method,
boundary  value

problems,  electromagnetic

problems,  two-dimensional  analysis, three-
dimensional analysis, eigenvalue problems, vector
finite elements, ideal electrical machines, model of

electrical machines by finite element method.

duseduivalunisdia
mwdifeiussdeuis
Iludielamuidmsu
wdnsdnsnalud

303613 Msieuseszuunaniniuuunszaely
syuulnlfinfde (Integration of Distributed
Generation in the Power System) 3(2-2-5)
walwlagszuundaliihuuunszans sUluy
syuvulaififinnsideusdesuszvundalnfituuy
N5¥218 NANSENUVRITEUUNAR LN HLuunsEaneluy

303613 nMsideudeszuunanliiiuuunsE gy
gupun i lussuulvidinmas (integration of
Distributed Generation and Electric Vehicle in
3(2-2-5)
wiellag syuurd sl wuunseany JUkuUTEUY

Power System)

AT e e ussUURA A LUUNSYAY Hansenyu

YSuillamwesnedun e
gonpdsnunaluladly
Yagtu
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syuulininde nsnsuruLazAIuANsTUULITN
Maaninisdausasruunanlifiuuunsyaney a1s
panuwuUsTUUtaaty

Distributed

distributed generation and electricity system

generation  technologies;
architectures; impacts of distributed generation on
the power system; planning and control operation
of power system with integrated distributed

generation; protection design.

weswuudaiwuunssnelussuuliinn 1§ mamaus
uazuuszuUliiihAd sl esstossut@aliinuuy
nse meeenuuuruLl iy melulad enueud il uay
Trswdsiupesemilsns mansvvemaiouste
emaens bl g Uk e siessuulniang usemavinnu
FuiusrUUE Al save uleu

Distributed

distributed generation and electricity system

generation  technologies;
architectures; impacts of distributed generation on
the power system; planning and control operation
of power system with integrated distributed
generation; protection design; electric vehicles
technologies and charging infrastructures; impacts
of Grid-to-Vehicle and Vehicle-to-Grid on power

grids and integration of renewable sources.

303621 lulpsiivnednduazuiluluvedng
(Microphotonics and Nanophotonics).......... 3(2-2-5)
msiuasulassadrsiuauuusiigg Tunis

1 @e9if waraudd dunsnsesymalAsEs e

a

AR ildlasadaiuas sdninladnduazdosing
wovanudlnladnd Wuletduasuundnlnlafind
Tassas1auazaniRidnasvadlassadiaunluaaudy
Ioun Yomaudu meudiulis moududen wayduns
Asprsenindlassadramani sauennsusegndld
Tassasramanifludsssinguludidnnselinduazun
Tullading Tassesaunlumuiudmoudiu

Optical ~ waveguides:  planar,  two-
dimensional and three-dimensional waveguides;
interaction between optical waveguides; optical
waveguide devices; photonic crystals and photonic
band gaps; photonic-crystal fibers; structures and
optical properties of quantum nanostructures:
quantum wells, quantum wires, quantum dots, and
interaction  among  these  structures; their
applications in nanoelectronic and nanophotonic

devices; coupled quantum nanostructures.

303621 lulpstilafinduazululnlning
(Microphotonics and Nanophotonics).......... 3(2-2-5)
viothadudauas luniedd aeslif uavany
1A Sunsisersewinaviethadu gunsaiviethaduid
was winlwlndnduazdosinawauaudlnlndnd
wulpiuasuundnlvladngd lassadswazaud@igs
wasveslaseasisunluntoudn laun vanioudy
Aroudnlag Ameudufion wagdunsnse1TENiNg
Tassadramani sanfannsUszgndlilassadranani
TugUnsalunludidnnselinduazurlulnlning
Tassadaulumuiudeniousiy
Optical waveguides: two- dimensional
and three- dimensional waveguides; interaction
between optical waveguides; optical waveguide
devices; photonic crystals and photonic band
gaps; photonic- crystal fibers; structures and
optical properties of quantum nanostructures:
quantum wells, quantum wires, quantum dots,
and interaction among these structures; their
applications in nanoelectronic and nanophotonic

devices; coupled quantum nanostructures.

YSuilemvesneinli
gonnapanuwnalulagly
Yaqtu

303623 winlulaBn1sadsgunsaldidnnsedinduas
3995934 (Fabrication Technology of Electronic

303623 wiAluladn1s@in99s9Iu
(Fabrication Technology of Integrated Circuits)

YSuwaguiein

Devices and Integrated Circuits)......c............. B(2-2-5) | o 3(2-2-5)
303634 YiuBUAKIUNAKAZNI3AIUAL (Robot 303634 viuudkazN15AIUAL (Robots and Control) | USuillemuasdieves
Manipulatorsand Control)..........coccvveenreennce B(2-2-5) | oo 3(2-2-5) | wdnligenndesiu

WAAANILAZNTAIUANYUEUG luvSndanla
\Weuiliiertesiuanuiiuasusain anuduius
FYNINANUITLTIYUUaLTLEY waransiueud
n1seenuUUIATBINalnTauUA N1sAIUAILTLAY
warliiBadu nsmuRNLTIvejusud

Dynamics and control of robot manipulators;
Jacobian matrix relating velocities and static forces; linear

amsuveamaluladueud Usslnnves
Yugwd seuuiiauwazaaumansuasiusud namans
wagnsmuAuusud lvindaladeuiifetesiu
AULTILATUIIETR AUFURUTTENIN9AIINLS
Wayuuazidudu n1seenuuunalnvesiueud n1s
muauBadularliidady ssuuujuRnsiueud

Overview of robot technology; classification

of robots; robot coordinate system and kinematics;

walulaglutagiu
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and angular acceleration relationships; manipulator
dynamics; manipulator mechanism design; linear and

nonlinear control; force control of manipulators.

dynamics and control of robot; Jacobian matrix
relating velocities and static forces; linear and angular
acceleration relationships; robot mechanism design;

linear and nonlinear control; robot operating system.

303637 NTlATITEYA (Data Analysis).....3(2-2-5)

YSuwagusieaiviuay
gheluagnuinindediu

303637 wiAluladausnnia
Smart Grid Technology 3(2-2-5)

NSDULUIAA AITUNNTY 'qm%lmﬁu kay
an1urdagduresssuvansnnia n153an1snIa
MMIRULarn1TUsERdANasIU nsTantswassuluy
o1Ashazszuusalutinteludiu szuunsiadu
Saduzuarmsiansdeialiingy esdussnauves
ssuliihdaaiey Tasadaugufinestugs ssuu
anuvasadelanluiuesuazlannienin nMsnovausa
sulvian szuuiniiundsnu uag lulasna

Concept of smart grid; smart grid definition,
origin and current status; energy savings and financial
management; energy management in buildings and
home automation; intelligent monitoring and outage
management; smart components for smart grid;
advance metering infrastructure  (AMI);, cyber and
physical security system; demand response; energy

storage systems and microgrid

Wnsedtudlunisia
Anuiiniumalulad
#u1smn3n

303648 LA30YIBVUEN (Optical Networks)

BUEULASOUIUNIILES NITUNINTZIBVD
Foyayradduidulowas gunsaluseneu WawIn1sves
LASDALNUES LATIBUNSHaLIANd QI8 N5
NEALATINETIAAY @dntuas falUdsuaueIAdy
1AL UL UUOALRgILAE aeTIan

Introduction to optical networks; propagation
of signal in optical fiber; components; generation of
optical networks; broadcast and select network;
wavelength routing; photonic switching; wavelength

converter, single hop and multi hop networks

303648 sruvdeansidileruas (Optical Fiber
3(2-2-5)

Tassaieaduletiuas aaaudinisduni
Yosdtygaas; msanveudygaludulouiue 29asds
uazsudeya e nsnsyagludulatiueas Msnsyanes
vodlnlsieiulvumfanestu Unngnsallddudady
Tudiileniuas mssenuuussuumsAeasdadulenua
NSRTUNUATRINUIDITZUY NMFIANITNNINTZANE A7
Yenedyaudsneduluiuas MaTad mangduuuem
gneauuTsudagfiduuasidudagida Taseie
wWulouuas gUnsalusenaulleuas N1sVAgeusyuy
e

Communication Systems)

Optical fiber structures; optical transmission
properties; signal attenuation in optical fiber; optical
transmitters and optical receivers; fiber dispersion;
chromatic  dispersion; polarization mode  dispersion;
Nonlinear effects in Fibers; optical fiber communication
budeet
management; optical fiber ampilifier; Coarse Wavelength
Division Multiplexing (CWDM); Dense Wavelength Division
Multiplexing (DWDM); optical fiber networks; optical

design;  power consideration;  dispersion

components; optical fiber measurements.

YSuillamuaztoues
e lvidenndaany
walulaglutagiu

303649 sufoUdTTuUsEnOUSUATaMSY
wiliwdnln#lh (Finite Element Method for
Electromagnetics). ... 3(2-2-5)

303649 suLdeuislnludioamuddmniuusmantui

(Finite Element Method for Electromagnetics)

YSumesuresieivnlu
duntwning
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ndnnsuUsiudmiuudmdnlidi Jeywaen
11223 Fulszneudunsuuunnned Heulvveuius
gandu seideuisduiinfatulsznoureuiunduny
nsnszaneilaiduiazasnasiulsenousuns nns
Sinmwituuszneusustlulawuna

Variational principles for electromagnetic;
eigenvalue problems; vector finite elements;
absorbing boundary conditions; finite element-
boundary integral methods; finite elements and
eigenfunction expansion; finite element analysis in

the time domain

nann1suwusdudwiuudmdnli Jaym
aloinu Iludieamuiuuunnnes Reulvveuwuy
= = ad a o s (3 2
aANaY suidavisususuuvveun-Inludiewaiud
& o i3 (3
asnsearefenduloinuuazliludiaiaiuud n1s
Aaszilnludioasudlulasmna
Variational principles for electromagnetic;
eigenvalue problems; vector finite elements;
absorbing boundary conditions; finite element-
boundary integral methods; finite elements and
eigenfunction expansion; finite element analysis in

the time domain

303650 NMTIATILHLALNNTOBNLUUEILBINA
(Antenna Analysis and Design).........cc..ccueee.. 3(2-2-5)

aunsoufinda se1douisluuud aweina
wuuAduAdeud aseniALauniig GRERRIRLFY
JnLAT ’s’i']EJE)’]ﬂ’]ﬂLLUUlﬁJIﬂiﬁGI%U A99INFLUUAD
AxNoU NIVINLUVAINBINTA

Integral equations; moment method;
traveling wave antennas; broadband antennas;
horn antennas; microstrip antennas; reflector

antennas; antenna design

303650 NMTIATIEIULAZNTOBARUUEEDINA
(Antenna Analysis and Design)..........cc...o...... 3(2-2-5)

dun1sUsus seileuitluaud aeoinia
wuuRdwadeuil a1ee1niAwauniig #1881n173U
dnnung awmmmmulmimam‘%ﬂ A991NALUUGN
Aol N159BNLUUAIDINA

Integral equations; moment method,;
traveling wave antennas; broadband antennas;
horn antennas; microstrip antennas; reflector

antennas; antenna design.

YSumeSuresieivniu
dunwlng

303652 nguvietiuas (Optical Waveguide
3(2-2-5)
wuuunuaduluviediuas iUz
mansidusnade sulouitdudagind sudeuds
Y9a13A1Aa szileuiSassuilusednsuna nguiuuy
uwundugnionsio viethuaslaiiBadu

Theory)

Optical waveguide modes; geometrical
optics approximation; WKB method; Marcatili’s
method; effective index method; coupled mode
theory; nonlinear optical waveguides.

303652 mannswlaiing (Principle of Photonics)

mmiﬁaaé’mﬁmﬁuimmﬁﬂé o9Uln
iannseting awes waztduloudldiuas Jinsieh
n1sPApuTiveas n1sasiouLazNIT MU0
segsafnatsansria azuaddudinarsuuuneule
Tansedn Anwviethaduuuuladidnnin wazdule
ufuamiauivisnsueguandyyindmiuns
Foans awdeanshadanh wu waweslalon woadd i
ATIRTUMLAAY SEUURDES

This

optoelectronics,

course introduces  photonics,
The

course begins by analyzing optical propagation,

lasers and fiber-optics.
reflection/refraction at interfaces and optics in
anisotropic media. Dielectric waveguides and fiber
optics are discussed, together with methods of
modulating radiation for communications. The
course concludes with semiconductor optics:
diodes, LEDs,

communication systems.

laser photo-detectors  and

YSuillamuasoues
e lvidenmdasiu
wialwlaglutagiu

303653 wadliitdaLdu (Nonlinear Optics).

303653 viriurnanslutiudadu (Nonlinear Optics)

YSuwagudedvludiuy
Mwlne

303655 nsiinsanuuysiliag (Space-Time
Coding) 3(2-2-5)
wugthwellamsidnsiadmsussuudafu
wWhilafsueen Yemauwassuuuudyanuesus i
1A ANNYRIYRINIUTYiinan SaUIinaluuy
uden saligiinauuuinseda nsilafmanduuvath

303655 nsidnstauuuBitui-nan (Space-Time
Coding) 3(2-2-5)
wugdnadanisidisiadinsussuutan
sudniafdueen ﬂiaammazg‘dqué?tgzgm@aﬁ”uﬁ-
Lan mmi}suanézimmm,%nﬁuﬁ-nm sWaBaiuii-nan
wuuUden sadsiui-nawuumsada nstafmand

JSudsumaiunauay
FJavoesngdvludiy
Mwlne
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Ba mIaanssumudemnetindigiina nsdnsia
Uigiinmdmiudeamsiiinnsmnaneuuudnassids
ATaid

Introduction to coding techniques for multi-
input mult-output  (MIMO)  systems; ~ Space-Time
Channel and Signal Models; Capacity of Space-Time
Channels; Space-time block codes; Space-time trellis

codes; Spatial Multiplexing; Space-Time Co-channel

wuuatdea msannssumuTeTIsmBiuT-nm
madsiaEginadmiuemsifimsmaneuuude
asadeennud

Introduction to coding techniques for multi-
input multi-output (MIMO) systems; Space-Time
Channel and Signal Models; Capacity of Space-Time
Channels; Space-time block codes; Space-time trellis

codes; Spatial Multiplexing; Space-Time Co-channel

Interference  Mitigation;  Space-time  coding for | Interference  Mitigation; ~Space-time coding for

frequency selective fading channels frequency selective fading channels.

Anentinus Swau 48 wiaein Aefinus 91wy 48 nuaein AR

303661 INYIANUS 1 UUU 2.2 6 wgAn | 303691 NUNTANUS 1 WUU 2.2, 6 viheRn | USudsusiaion

303662 INYIANUS 2 hUU 2.2.0cccrvcc... 6 WeAR | 303692 NUNANUS 2 WUU 2.2, 6 viheRn | USudsusiaien

303663 INYIANUS 3 WUU 2.2 9 wiefn | 303693 INGNANUS 3 WUU 2.2 9 viheAn | USudsusain

303664 INYIANUS 4 WUU 2.2.cccoovec... 9 wihgAn | 303694 INUNANUS & WUU 2.2, 9 wihefn | USudsusaien

303665 NYIANUS 5 WUU 2.2 9 wieAn | 303695 INGNANUS 5 WUU 2.2 9 viheAn | USudsusai

303666 INYIANUS 6 UU 2.2..cccoooc..... 9 wiheAn | 303696 INUNANUS 6 WUU 2.2, 9 wihefn | Uudsusaien

swwAUeaulitunioein 3wau 7 wdiein | s1edvidsauldduniaeiin dwau 6 wdaein | USuaewihefia

303592 s Teuisisemainereaniuasmalulad | 303690 srideuititedugs Uduiiionisnoien

(Research Methodology in Science and Technology) (Advanced Research Methodology) izLﬁaU?%ﬁ’aWﬁmm?
3(3-0-6) 3(3-0-6) | figoandestumalulad

AMUNNIY dnwazuazitinuienisive
NILUIUNMTIVY Usennnsise nsnvual gnnside
Fulsuarauyfgnu mafusiuriadeya nslanegi
Uoya N7 EUlATII WAL TIBNUNTITEY NsUsBEIY
AT Mmadwaidglulduazassonussaninide waila
FBNdumwngmeninermans lasmelulad

Research definition; characteristic and goal; type
and research process; research problem determination;
variables and hypothesis; data collection; data analysis;
proposal and research report writing; research evaluation;
research application; ethics of researchers; and research

techniques in science and technology

inwrisndulunszuiunisise Téu nnsie
ANNINITE NITNUNIUITIAUATIN NITINURUNITIVEY
NII9DNLUUNITIVY Lwﬂﬁﬂmﬁ,ﬂmzﬁﬁaaﬂaﬁu’uqa 13
AIMNMNINTUNUITY M EueNanuITe nsileu
TAses19398 Msdenunaivinig a3usssuiiddy
Tun15338 95581U530AVTN LLaxmmgwuﬁLﬁ"wﬂaq

Essential skills in research including to
research question, literature review, research
planning, research design, advanced data analysis,
research

research  discussion,

paper
important research ethics and relevant standards

presentation,

concept writing, academic  writing,

a s s
wazINYIFanIUTEyne
Tutlgu

303691 duuun 1 (Seminar 1) 1(0-2-1)
A1SEINALATT N1581U ANTARTLASIEY way

A1FUNAUBNAIIUITY NIDUNAIIUNIITINITN

3mnssu"LWﬂwﬁﬁﬂé’ﬂaQ”lummaiﬁa

Practice how to search, read, analytical
thinking and give oral presentation of research or

article of current interest in electrical engineering

303697 U 1 (Seminar 1)

mMsdELeNaUNITITIMIA LA s sUli
wazweluladluidess 4 iviuaielnewiunisiuain
Fesalanuiiildannseuumenusemstiiauedu
MYBINee

A formal presentation of curent topics in
electrical engineering and technology with an emphasis
on researching, reviewing and criticizing academic articles

/ research paper, presentation is performed in English.

Vsuilemsnedundauaun
Wﬁmmfﬁaamﬂé’aaﬁ’u
Ingnemansusvenduay
wielwlagludagdu

303692 @111 2 (Seminar 2) (0-2-1)

msunauarazaiUsienanuIteniaula

3

maamnssulnidamguivsedassand

303698 duuu 2 (Seminar 2)...................... 1(0-2-1)
AsiseNLarinldeulenansauatunig
FYIN15 YUUBIVDIUTIAUITNIIINTAITIVINGHE
ASLUIUNITRIITUIUNAIUARLN n15ULEUD
unAuUs Al ivuateiliieatestuide
ngrdnuslaedunisinsizinacuidefiling
nsAnwatduayuuazdaudedignisiiiaueded

Uuilemsnginndusn
Tiflawifiaenndesiv
Ineeaniussenduay
walwlaglutagduy
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the

interesting research in the theoretical or applied

Presentation and discussion

electrical engineering

Jias1ed uardnnsainanuideduldnisiaue
Wunmwdinge
Manuscript  preparation and practice,
editor’s perspective towards manuscript revision
process, a formal presentation of current review
articles unrelated to research dissertation through
an emphasis on analysis of previous research
articles with both support and against issues, the
presenter should analyze and criticize the articles,

presentation is performed in English.

303693 duuun 3 (Seminar 3) 1(0-2-1)
AsUtENakarafUIENgINUNaIIUITY

P

madmnssuliirludagiulaswsnauaiviio
waneneiuly dwsudukuinnanisiiineinug

Presentation and discussion of current
research in different fields of electrical engineering

for being the direction in doing the dissertation

303699 FUUUT 3 (SEMINar 3)..ccceeeerereeens 1(0-2-1)

ATRATINEENTZUIUNITRINTAUIUNAIILNN
Fmaiitedfiant nMadnaueunaNuUSTmiTivuaty
fAafuiideinerdnuslaoiunisingigy
anuIdeitlinanisAnunatuayy uazdaudlaoy
diauefosiinsei warinnsainanuidedulddae
mythaueidunwdingy

Practice in editing process for a research
publication, a formal presentation of current
review articles related to research dissertation
through an emphasis on analysis of previous
research articles with both support and against
issues, the presenter should analyze and criticize

the articles, presentation is performed in English.

Usuilommednduuun
Tiawifiaenndesiy
Ingnemansusvenduay
wielwlagludagdu

303694 duuun 4 (Seminar 4) 1(0-2-1)
AR AT suaziEe Wl Temaiemnssuliin
Practice how to write and present the research

in electrical engineering

fAns1eg0en
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9.5.1) ASATAUNUNITANYT UL 1.1

wangnslval w.A. 2560

nangnsuFuuse w.A. 2565

FuVA 1 MmansAnedu
303692 duuun 2 (laduniiein)
303671 INYENUS 1 WUy 1.1

1 (0-2-1)
6 AIEAR

593 6 W28NH

FUUN 1 ManisAnwUane
303672 INGENUS 2 wuU 1.1 6 VUIUAR

594 6 WU28NH

U 2 manrsAnEE
303673 INYENUS 3 WU 1.1
303693 duuun 3 (laidunuiein)

9 BUYAR
1(0-2-1)
593 9 wenA

FUUN 2 nManisAneUane
303674 INYINUS 4 wuU 1.1 9 wlEnn

593 9 WENe

FUTA 3 mamsAnendu
1(0-2-1)
9 BuEAn
37U 9 %N

303694 duuun 4 (laidunuienin)
303675 INYENUS 5 WU 1.1

FUUN 3 AAnIsAnEIUae
9 MR

593 9 WENe

303676 INGNUNUS 6 WU 1.1

[ '

JUUN 1 MAnsAnENfuY
303690 serTeuisidetugs (Wdumiiedn) 3 (3-0-6)
303697 duuun 1 (aitduniein) 1(0-2-1)
303661 NeENWLS 1 LUv 1.1 6 Menn

593 6 VU2ENA

FUUN 1 ManisAneUany
303662 INYIUNUS 2 wUU 1.1 6 NUIWAR

593 6 HUAA

T 2 manrsAnEdu
303663 INYIWNUS 3 wUU 1.1
303698 dunun 2 (laidunuieiin)

9 AR
1 (0-2-1)
593 9 WA

FUUN 2 nManisAneUany
303664 INGNRNUS 4 wuu 1.1 9 wrene

5934 9 wBnA

FUTR 3 mansAnendu
1(0-2-1)
9 UUBAR
37U 9 wienn

303699 duuun 3 (ladunuienin)
303665 INYIWNUS 5 wUU 1.1

FUUN 3 ManisAne1Uany
9 wrene
593 9 wUBnA

303666 INGNRNUS 6 WUy 1.1
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.5.2) ASATAUNUNITANY UL 1.2

nangaslvd w.A. 2560

FUTA 1 amamsAnendu
303681 NLUNWUS 1 LUy 1.2 9 enn
303592 seileuisivenaingiransuazinalulad
3(3-0-6)
37U 9 YN
FUTA 1 amemsAneUane
303682 IWNYIUNUS 2 WUU 1.2 9 RUBAR
37U 9 %N

U7 2 manrsAnEE
303692 duuun 2 (laidunuiein)
303683 INYNUNUS 3 WUU 1.2

1(0-2-1)
9 Wuenn
59U 9 BUWAN
T4 2 meansAneUany
9 UUlEAn
59U 9 BUWAN

303684 INYNUNUS 4 wuU 1.2

w9 3 mAnsEnendu
9 UUBAR
1(0-2-1)
37U 9 wuUlEnA
FuTA 3 mamsAneUane

303685 INYNUNUS 5 WUy 1.2
303693 duuun 3 (laduniein)

9 wHEnn
593 9 WA

303686 INYNUNUS 6 WUU 1.2

FuVT 4 mansAnedu
303687 INYNUNUS 7 WUy 1.2
303694 duuun 4llaiduriiein)

9 UUBAR
1(0-2-1)

37U 9 %N

U4 4 pansAnenUany

303688 IYINWUS 8 WUy 1.2 9 whefa

39U 9 wUlENA

nangnsuTuUTe w.A. 2565

FUUN 1 MAnIsAnedu
303671 INGRNUS 1 wuu 1.2
303690 suieuizideduas (Widumizein)

9 KA
3 (3-0-6)

593 9 wU28nA
FUUN 1 ManisAneUany
303672 INYUNUS 2 Uy 1.2 9 Mienn

593 9 %UBAA

U7 2 MmAnsAnEd
303673 INYIUNUS 3 wUU 1.2
303697 dunun 1 (laidunuienin)

9 WuYhn

1(0-2-1)
593 9 UUBNA
U7 2 nMensEneUany

9 MU2EARN
593 9 UUBAA

303674 INGNRNUS 4 wuu 1.2

U9 3 nMAn1sEnenduy
9 UUBAR
1 (0-2-1)
37U 9 wulenn
FUTA 3 mamsAneane

303675 INYILNUS 5 wUU 1.2
303698 duuun 2 (ladunuieiia)

9 wlene
593 9 wUBnA

303676 INGNRNUS 6 WUy 1.2

FuUR 4 AMamsanedu
303677 INYIUNUS 7 WUy 1.2
303699 dunun 3 (laidunuienin)

9 UUBAR
1(0-2-1)

37U 9 wienn

U4 4 pMensEnenUane

303678 NS 8 LU 1.2 9 NEAn

57U 9 wulenn
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.5.3) ASATAUNUNITANYT UL 2.1

nangaslvd w.A. 2560

FUUN 1 AAnNIsAnEdu
303601 AmAANERSNIGIAINTTU NN
3036xx 3 LE8N

593 6 W28NH

FuUN 1 nansAneIUany

303695 INYENUS 1 WU 2.1 3 ML
303692 duuun 2 (laiduniiein) 1(0-2-1)
3036xx 3 aDN 3 (2-2-5)

594 6 WU28NH

FUUN 2 nAnTsAnEdu

303693 duuun 3 (laiduniiein) 1(0-2-1)
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593 9 wenA

Ful4 2 mansAneUany
1(0-2-1)
9 Whenn
39U 9 wulEnA

303694 duuun 4 (ldumiaenn)
303697 INYRNUS 3 WU 2.1

& o = o

YUUN 3 N1ANITANWINY
303698 INYUNUS 4 WUy 2.1 9 Miuhenn
594 9 wU28NH

FuUN 3 nAn1sAneIUane
9 MR
594 9 W28nn

303699 INGNRNUS 5 WU 2.1

nangnsuTuUTe w.A. 2565

FUUN 1 nAnTsAneIAu

303601 Adinmanitugmsimngsiliih 3 (3-0-6)
303690 swilguiTidedugs (idumiiedn) 3 (3-0-6)
303697 dunun 1 (Lifumiienin) 1(0-2-1)

593 3 U28nA

FUUN 1 AransAneIvane
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FUUN 2 ArAnsAneIUane
303683 INYNRNUS 3 WU 2.1 9 wrene
593 9 wUBnA

U4 3 mMeAn1sEnendy

1(0-2-1)

9 BEAn
37U 9 wienn

303699 dunun 3 (laidunuienin)
303684 INYIUNUS 4 wuU 2.1

FUUN 3 ManisineUany
9 wlene
594 9 WU8nA

303685 INGNRNUS 5 WU 2.1
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