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Fodu  (wilve)  : Smnssumansumdadio Geanssdlivi)

(Mw189ngw) : Master of Engineering (Electrical Engineering)
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3.3 JUUTSHIUAULLAL

b N1AUNR

AssTULEENNSANYIRUUIMLNIE AAURR (25,000 UW/A/ANA) 50,000 uvw/au/d

UssmmmsﬁwasimLﬁamaawé“ﬂqm 29 100,000 UW/AU
LAY AMAdUNU

msssulonnmsfinwuuumuans naund (30,000 Un/A/nnA) 60,000 uw/Au/d

UixmmmwﬁﬁsimLﬁamaawé’ﬂqm 2 9) 120,000  vw/AU

3.4 \aseas1amiangns s1e3vuaznilein

nanansuayayin (2 9) fTwunuisinsiunaeananansiuueenin 38 nuiufa

dnsunisamzideussudunatlsnaidnwiluiu 5 Insfne wazdusanisanwlalunou

3 A1ANNSANYIUNA

3.4.1. nangns

3.4.1.1 ﬁi’ququwﬁfaaﬁmwmaawﬁngm luueunan 38 wuein

3.4.1.2 15983 9naANgNS

” o WY 1 (Plan 1)
laseasrmangns WHU 2 (Plan 2)
WUy ni WUu n2
1. RUNIVNANE luupan LA
- 26 widaenn -
Major Courses
1. ngivdedy
Compulsory Courses
1.1 AU - 11 whgnen -
1.2 JnTarulutiunuieia 2 - \
2. nguivden luupan A
. 15 wieam -
Elective Courses
2. 3w e dnus/n1sAunindase Rl
- 12 wienn -
Thesis or Independent Study Courses
3. MSANYIAUANDETY
Independent Study
| 4 Anendnus oL
- 12 waeAm -
Thesis
(=} 2
WUWANTIN - 38 wiene -
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3.4.1.3 5787391 waznulein
1. ngudvdepy 11 wdoein
Compulsory Courses 11 Credits

L1 ngaidvidedy 11 vinefin

50-607-031-102  Fadssiauuszgnadmiuimnssulaivi 3(2-3-5)
Applied Numerical Methods for Electrical &
Engineering ..
50-607-031-103  dunumisimanssalalvia 1 1(0-3-1) P
Electrical Engineering Seminar 1 o ©
50-607-031-104  dusnmsimnssuliivii 2 1(0-3-1)

Electrical Engineering Seminar 2

50-607-031-105  $2LU8UIBITUNI9IAINTTU 3(3-0-6)
Research Methodology in Engineering

50-607-031-107  adinmansimnssuliitugs 3(3-0-6)

Advanced Electrical Engineering Mathematics

1.2 nqudnndedy  wuuludunruaefin
50-607-031-106 AMw1dInNguamTUNNAN¥ITEAUTMARANE 3(3-0-6)

English Course for Post Graduate Students

U8R UNANYIMNY 1 WUU N2 nesameldguseusedv 50-607-031-106

Mwgangudmsutinfnwseiudadiafny wuulutdunuiein (Audit) wasnesdinanisiieu

lusinansesiu S (Wufinela)
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2. nguAvGen 15 waefin
Elective Courses 15 Credits
TninAnwiaunsadenauanuiugeuainenaise isnenineridnus nie
pg%’uﬁﬂsuawé'ﬂqm nnednsmelui:
The graduated students can select each subject according to the

supervisor or program committee approval. The subjects are:

L L

2.1 nauivndennisliniiduasndsany .
Electrical engineering courses '
50-607-032-102  Budnwseilinaniaaduas 3(3-0-6) i &

Advanced Power Electronics

50-607-032-103  WAUNURBULAZITUUANNUNAINY 3(3-0-6)
Renewable Energy and Energy Storage
Systems

50-607-032-104 mﬂﬁﬂmsmﬂ'wmmzﬁqmlumﬁmﬂﬁﬂwm 3(3-0-6)
Optimization Technique in Electrical
Engineering

50-607-032-105 ﬂ’]iﬁ’]Lﬁu\ﬂuWNLﬁiﬂjﬂﬁﬁﬁ%‘ﬂ@ﬂﬁzUUlWﬁ’]ﬁ’]fﬁ 3(3-0-6)
Economic Operation of Electric Power
Systems

50-607-032-201 waimuaziaiosamluszuulaivigs 3(3-0-6)
Dynamics and Stability in Power System

50-607-032-202 A msEUUlTNAES 3(3-0-6)
Electrical Power Systems Quality

50-607-032-203 mmaugmwﬁumé‘éulﬂﬁw 3(3-0-6)
Electric Drives Control

50-607-032-204 LLUUﬁﬂaaaszuusaIWﬁmmaéumu 3(3-0-6)

WAENITINADINA

Multitrain System Modeling and Simulation

e 50-607-032-205 nsnelviuarszuuTuadeusolw 3(3-0-6)

e o Electrification and Traction System
50-607-032-206 e bl

Electric Vehicles
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50-607-032-207  S¥UUALAUNAIY 3(3-0-6)
Energy Storage Systems

2.2 naudvdenmadmnssudidnnsedinauazinsauunay

Electronics and telecommunication engineering courses

50-607-033-101 miﬂszmawamwﬁﬁﬁa%uqa 3(3-0-6) o
Advanced Digital Image Processing ..

50-607-033-102  Binnsedinadiniudumesiinvesassnds 3(3-0-6) o
Electronics for Internet of Things o &

50-607-033-103 ﬂ’li?iaa'li‘a’aﬁdaLLaﬂﬂiﬂ?j’IEJ%uzj\‘i 3(3-0-6)

Advanced Data Communication and Network
50-607-033-201 izUUﬂﬁﬁam{L;msJeﬁ”’uqa 3(3-0-6)
Advanced Wireless Communication System
50-607-033-202  Uaynsefivg 3(3-0-6)
Artificial Intelligence
50-607-033-203  wialulaBauliwiiaduazmsdsseng 3(3-0-6)
Pulsed Electric Field Technology and
Applications
50-607-033-204  Tveidenassnisimnssulivi 3(3-0-6)
Selected Topics in Electrical Engineering
50-607-033-205 Bianwseiinadaadoy 3(3-0-6)
Smart Electronics
50-607-033-206 n13SeuzTesATauazN TSz ALY 3(3-0-6)
Machine Learning and Application

50-607-033-207 nnsnsiadameusaidosny 3(3-0-6)

Introduction to Quantum Cryptography
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3. UUINIVIINGIUNUS 12 BULeha

Thesis courses 12 Credits
50-607-034-101  Aneninus 1 3(0-9-3)
Thesis 1
50-607-034-201  Angniwus 2 3(0-9-3)
Thesis 2 o
50-607-034-202  INENiwus 3 6(0-18-6) L.
Thesis 3 i &
. o

3.4.1.0 WHUNISANYILEUBLUY
a1v13aanssulnii
Un1sAne® 1

= =]
A1ANSANEIN 1

50-607-031-107  adiaransimnsaulaiviidiugs 3(3-0-6)
50-607-031-103  dusueimnssaluiin 1 1(0-3-1)
50-607-031-105  setgUiTidemaiAIngsy 3(3-0-6)
50-607-032-104 Lwﬂﬁﬂmsmﬂ'ﬁmmxﬁqmiumﬁmmmlﬂﬁw 3(3-0-6)

594 10 wuqena
PNUNTIUTIU 12 VI ussadUn

AANSANEIN 2

50-607-031-102 "3’%1,%&61”;Lamﬂizqﬂéﬁm%’uﬁmﬂiiuh\lﬂyw 3(2-3-5)
50-607-031-104  dusuvnadennssuluivi 2 1(0-3-1)
50-607-031-106 n1WBINEANTUTINANYITEAUTMANANYI* 3(3-0-6)
50-607-032-105 miﬁﬂLﬁumumqLﬂiiﬁgmam‘%mszuﬂw“ﬁwﬁ']é’a 3(3-0-6)
50-607-034-101  AMenfinus 1 3(0-9-3)

94 10 wuqenn

YUWIHUTIU 23 FluesadUNY
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Un1sAne 2
AMANSANYIN 1

50-607-032-201 nanuaziadesnmluszuulirinsss 3(3-0-6)
50-607-032-202 A mszuulirfAs 3(3-0-6)
50-607-033-202 Uy uUszdng 3(3-0-6) o
50-607-034-201 AMeTNUS 2 3(0-9-3) .
394 12 waenn o o
luadousau 18 Halusdaduandi -

AMANSENENT 2
50-607-034-202  3Meninus 3 6(0-18-6)

590 6 W8N

PUNTIUTIU 18 VI lussaaUn
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3.4.1.5 A193UNUANEMULIIEIVT UATHAANSNISISEUS

50-607-031-102  A51¥eAavUszenad1niudaINg sl 3(2-3-5)
Applied Numerical Methods for Electrical Engineering
AN95UN85183%
mmgﬁugmmﬁmiwﬁmﬁLﬂswﬁmmﬂamLﬂﬁau IINVOIANUNTT W& o
1RAETBITTUVANNSITNAY HARAsYBIsEULANNIT B LAY N1sUsEanal L.
alursazuany msamaaml,wﬁﬁé’maaﬁaaqm aulafianzas o @
AsvUSTHUS IS efLaY msméwauﬁu&%aﬁuaw miLLhyiszmL%qu’u% = A

GRFAY ﬂﬁiLLﬂyaﬂJﬂ’l'iL‘l?\‘lal{]WUﬁ‘EJ.aEJ seifuisinludiotaiuun n1g
Uszanalrandeuisdeiavdmiuundymanimnssulaivi
Fundamentals of analysis; error analysis; root of equations; solution
of linear equation systems; solution of non-linear equation
systems; interpolation; extrapolation; least-squares regression;
curve fitting; numerical integration; numerical differentiation;
solution of ordinary differential equations; solution of partial
differential equations; finite element method; application of
numerical analysis for electrical engineering problem
HAANSNISI3EUTVReT83
CLO1: aﬁmaﬂ’fgmLﬁmﬁ’umsﬁwmmvﬁaﬁaLaéulumuﬁmﬂsmlquzllﬂg
CLO2: a’la\l’liaLLam?ﬁLL;ﬂ'ﬂJM’lLLas‘tJizEJqﬂG;miLLfTﬂ'ﬁymL%ﬂ(?f’sl,aéulumu
Sennssalaivinle

CLO3: @1unsaUszynaifideugaardinsuiinastunisundynidgs

fFavla
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50-607-031-103  dununnmsIAnssuluii 1 1(0-3-1)
Electrical Engineering Seminar 1
AN95UNYI18U
msiflamuuazﬁ']Lauawﬁw%guL‘%&Juﬁ'aaﬁﬂiaUﬂquﬁfm"ﬁmmsﬂWﬁ'} Todas

Mmnihauedusyivanuaulavesindnw dnfinwagneaunsiunsduun
V;l ol

NASINADATZEZLIAINITANT

L B
Coverage of current topics in the electrical engineering area through -
reports and oral presentations; The selection of topics depends on 8
students; attendance at seminars every semester when the course is o @

offered is required
HAAWSN1TITEUSvaeT 83 :
CLOL: Amitasizvnagiuladymilumairinssula

CLOZ: AuAMWIdBAgIvetazmLuwIasalydynvmisimnssule

CLO3: AUNISUNAUBKANISNARDY NIFHVEUNIIVINIG WALULAUD

Unwanla
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50-607-031-104  &uuum13IANTsunA 2 1(0-3-1)
Electrical Engineering Seminar 2
AN95UETI8IYN
matausuazedueimeiiaulaludagtiumemnuimnsslvinlussd
By nednunannunmnuununsnisausmsstassssuuiomy ua

¥ [

ﬁﬂﬁﬂm'«asmaﬂLmsmmsé’mumn@%’maamxammmsﬁﬂ‘m

L =
Presentation and discussion on current interesting topics in electrical ..
engineering at the master degree level with international research &
papers including preliminary simulation and students have to attend ¢ @

seminar every semester that the course is offered

HAAWSN13ITEUSvaeT83 :

CLOL: I A®ENITINNUKNUNITNAAD U ﬂ’]iLLﬂy“lfQJ,ﬁ']iriy‘lﬁ’]‘l/l’]\‘l
ennssalinila

CLO2: ﬂyuﬂ%mu%’aﬁl,?{m{mLLaszmeqﬁmezamLazgﬂmyaﬂu

wnlaUgymmadenssulunila

CLO3: afiun1smseulasis1nendnushazaiunsadauala
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50-607-031-105 5ZU8UASIUNIGIAINTTY 3(3-0-6)
Research Methodology in Engineering
A5 UIYSI82YN

nannsvesszilisuidouazmalian1sinideiignaes sunansdrsiauay

v ¥
i v Y

NUNIUITIUNTTN ﬂi%‘U’J‘Nﬂ’ﬁaﬂLLﬁSﬂ’]i%Lﬂi’]Sﬁ‘UEJ;J”a AINAIUIRIVDINE

WALANSIEUMAE NMTUBAUDNUINY 25581UTTUIUNNTTITIVY

L e
Principles of research methodology and proper techniques for . .
conducting  research; literature  survey and literature  review i =
development of research proposal; research writing and presentation o o

techniques; research ethics
HAANSNISI3EUFVRITIIUN
a U dy a dd‘ -j’ a o
CLO1: 8FunenannIsiugIu wwifn waznguiivduiiugiureinisive
NIIAINTTU
CLO2: fvinwen1suURlun1seantuulAsa@sedfy MuuaA1In1NITY
& aa a o a A A ¥
wazldanisn1sienazAsesilavunzaule
CLO3: AYNWelNaaT 190N UILAUNITIFENALATIATIE SINDINITANNUA
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50-607-031-107 adaransiaansaulnfindugs 3(3-0-6)
Advanced Electrical Engineering Mathematics
AB5UT18IU
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Usegnaly I
Linear algebra; complex variable functions; fourier series; laplace O~

transform and inverse laplace transform; ordinary differential
equation analysis; analysis of partial differential equations; eigen
functions and boundary conditions; laplace equation; wave
equation; vector fields and vector space; mathematical modeling
of engineering problems and applications
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English Course for Post Graduate Students
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Reading for academics; writing for academics; writing abstracts; TOEIC

. T
english proficiency test .
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50-607-032-102  Binusafindindedugs 3(3-0-6)
Advanced Power Electronics
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Characteristics and application of power switches; various DC-DG o ©

control techniques; total harmonic distortion; power electronic system

protection; application to uninterruptible power supplies; automobiles

and industrial processes
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50-607-032-103  WAITUNYULIBUKALIZUUANAUNAIIY 3(3-0-6)
Renewable Energy and Energy Storage Systems
AN95UN85183%
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Principle of energy conversion; energy sources;, wind energy; solar &
thermal; photovoltaic systems; geothermal energy; biomass; ocean o @

wave power; tidal power; energy storage systems and fuel cells; electric

power generators; distributed power generation
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50-607-032-104  wadansamunziigalumsdanssalni 3(3-0-6)
Optimization Technique in Electrical Engineering
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Optimization problem; conditions for optimality; minimization in P
univariate  situations;  unconstrained  optimization  exploration; o @

constrained optimization study; integer programming; mixed-integer
programming ; examples of optimization in electrical engineering
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50-607-032-105 N13ANHUMUNNLATEFAERTURISEUULHANES 3(3-0-6)
Economic Operation of Electric Power Systems
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Characteristics and  economic  operation of thermal plants;

development of transmission loss formula; coordination of incremental

production costs and incremental transmission losses for economic

optimum; economic control of interconnected systems; economic

power dispatch under specified constraints; applications of optimization

methods for electric power system operation
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Dynamics and Stability in Power System
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Definitions and classifications; dynamic modeling of various power

system components; transient stability analysis; small signal stability

analysis; method of improvement; power system stabilizers; sub-

synchronous resonance; stability analysis of static and dynamic voltage
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Electrical Power Systems Quality
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Definitions and technical terms for power quality; sources and effects of
power quality disturbances; CBEMA curves and their application;
voltage control and regulation; outages and interruptions; voltage
swells; voltage sags and surges; harmonics; power quality measurement
and evaluation; effective power quality improvement programs to
meet customer’s need
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50-607-032-203 AnsAIUANNISTULATEUlWTN 3(3-0-
6)

Electric Drives Control
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Principle and theory of electric drive systems; control of DC motor o o

drives and feedback control design; control techniques of induction

motor drives; vector control; direct torque control; speed sensorless

control
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50-607-032-204  WUUINABITZUUTAINAIMAI8YUIULAZNITINABINE 3(3-0-6)
Multitrain System Modeling and Simulation
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Development history of railways; railway electrification; traction o o

power supply system; traction motor and drive technology; railway

system modeling; power network solution; train performance

calculation; single-train  movement calculation; object-oriented

programming; multi-train system simulation; case study

HAANSNISI38UZVR9T183YN
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50-607-032-205 n1sanelwiuazszuudundousal 3(3-0-6)
Electrification and Traction System
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Electric power system; power electronics; electric motor and their o @

control; power feeding system for mass rapid transit railway; power
feeding system for long distance and high speed railway; overhead
contact system and conductor rail system; stray current; earthing
and bonding; electrical safety in electric railway; locomotive
technology and electric multiple unit
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50-607-032-206  &1UBUA WA 3(3-0-6)
Electric Vehicles
AN95UN85183%
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Electric and electronic circuits; power electronics; electric motor e. s

and their control; battery technology; vehicle movement

calculation; traction system design of electric vehicles; electronic

control unit and programming; communication standard for electric

vehicles; system integration for electric vehicles
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50-607-032-207  SEUUAZAUNAINIU 3(3-0-6)
Energy Storage Systems
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Energy sources; energy conversion; energy-storage systems; &'
pumped hydro storage; compressed- air storage; energy storage by ¢ @

flywheels; electrical battery storage; superconducting magnetic

energy storage; thermal energy storage; chemical energy storage;

fuel cells; hydrogen energy
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50-607-033-101 n'lsijizmawamwﬁ%ﬁa%’uqa 3(3-0-6)
Advanced Digital Image Processing
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Digital image fundamental; intensity transformation; spatial filter; . .
image enhancement; image restoration; color image processing; &'
morphological image processing; image segmentation; ° o

multiresolution processing
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50-607-033-102 Bdnnsadnddmiudumasiinuasassnas 3(3-0-6)
Electronics for Internet of Things
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Design of electronic circuits for internet of things; sensor circuit; s ®

control circuit; analog and digital signal transmissions; energy

consideration;  interconnection  between  sub-circuits  and

subsystems; design and implementation of wireless sensor

networks by various microcontroller families; microcontroller

programming; data storage and analysis on cloud server
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50-607-033-103 nsdaanstoyauarinsetinadugs 3(3-0-6)
Advanced Data Communication and Network
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Introduction to communications and networking; OSI model TCP/IP
and internet model; functions of physical layers and signal
transmission techniques; antenna and communication networks;
functions of data link layer; local area networks and medium
access control; functions of network layer and IP protocol; wide
area networks and routing algorithms; functions of transport layer;
network congestion control

HAANSN1TITEUSva991839 :

CLO1: ps e dgynAsatundnnisnisdearsveyaluindovslauas

anunsaUszgnaedfeiiienves
CLOZ: Uszgnalaauslunisunludyminisdoaisiaierioniens

a M T T S T
Anszvivselnsesileailawula

CLO3: aSuen1s¥enlusuazieniusitlelunisidensonisvinau
nalule




& FACULTY OF INDUSTRY AND TECHNOLOGY

RAJAMANGALA UNIVERSITY OF TECHNOLOGY ISAN SAKONNAKHON CAMPUS

50-607-033-201 szuunsAesslimetugs 3(3-0-6
Advanced Wireless Communication System
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wireless communication systems; mobile communication; wireless e s

LANs; cellular concepts; propagation; propagation models;
modulation and equalization techniques; data and channel coding;
multiple access techniques; TDMA; FDMA; CDMA; mobile system
standards
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Artificial Intelligence
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Introduction to intelligent systems; rule-based expert systems; & =
fuzzy expert systems; artificial neural network; evolutionary o o

computation; hybrid intelligent systems; knowledge engineering

and data mining; other recent topics on artificial intelligences;

applications in electrical engineering
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Pulsed Electric Field Technology and Applications
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Pulsed electric field processing and system; power supplies;
modulators; treatment chamber; pulsed electric field applications
for foods; electroporation; microbial inaction and extraction; key
processing parameters; pulse shape; conductivity and flow rate;
optimization of pulsed electric field system for food processing
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Selected Topics in Electrical Engineering
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Selected topics in electrical engineering at the master degree level,

L E
topics depend on knowledge and technology .
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Smart Electronics
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Application of electronic circuits to control devices; control of
embedded systems; internet of things systems; use of artificial
intelligence; sensors  and interfaces; remote  control;
communication in smart electronics systems; algorithms for
operating systems
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Machine Learning and Application
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Python programming; python for data analysis — numpy and

pandas; statistics and plots; data Visualization; machine learning

with python and python libraries; machine learning algorithm such

as linear regression; logistic regression; k Nearest neighbors; decision

trees; support vector machines; machine learning prediction;

machine learning classification; machine learning clustering
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Introduction to Quantum Cryptography
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A basic knowledge of cryptology; secure communication; key o o

distribution and one-time pad; quantum key distribution (QKD);
BB84 protocol; B92 protocol; SSP99 protocol; card-shuffling
protocol; practical implementations of QKD; single-photon sources;
data rate and error rate; challenges of real-world implementation
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Thesis 1
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Study the element of thesis or thesis examples in the related field &
of study; determine thesis title; develop concept paper; prepare o s

the summary of literature and related research synthesis
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Thesis 2
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Develop research instruments and research methodology and
prepare thesis proposal in order to present to the committee
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Thesis 3
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Collect data; analyze data; prepare progress report in order to -
present it to the thesis advisor; prepare full-text thesis and @
research article in order to get published according the graduation o o

criteria
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