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**EN812102 2997 AfYeU1ad LWag s3UU 3(3-0-6)
Circuits Signals and Systems

**EN812200  N1999NLUULTNATINSAAVA 3(3-0-6)
Digital Logic Design

*EN812201 U URNIINNTR0ALUUTNTINEANA 1(0-3-2)
Digital Logic Design Laboratory

*ENG13202  lulaslusiwaiwesuagnisneuseau 3(3-0-6)
Microprocessors and Interfacing

*ENS13203  UfjUAnslulasluswawasiaznsnaysyanuy 1(0-3-2)
Microprocessors and Interfacing Laboratory

**ENB13204  anntpenssumauiimes 3(3-0-6)

Computer Architecture

2.5 NFUIVUANIZAIUUINATT 1 NgY 1 %32 4 widefn
dndnvinaudesdsuarasuniusisivirelul uddiviy
InfAnwiliSeusiedyn EN814785 andafnwimiddmasufinmasesldfuniseniuliddes
awziloudan EN814998 n15im3aulasinIsiAINISUABUNILABS Lag EN814999 1asenis
FNITUADUNUADS
*ENS13761  NITAUUUIMIIAINTTUADNNUADS 1(0-3-2)
Seminar in Computer Engineering
**EN814998  N15tM38ulATINITIAINTSUADNNILADS 1(0-3-2)
Computer Engineering Pre-Project
**EN814999  1ATIN1TIFINITUADUNIADS 2(0-6-3)

Computer Engineering Project

(3) Fyszaunisalninaus 1 %30 6 Mg
thnwmnauiifimbeinazauanseivilundngaslidesninanalud
yosmheAnanun videdanuzfulindnududil 3 viogenin desmmefeuFounuulidy
wihefn uasdosdinanisinuilussu S (Satisfactory) Tusnedusellil
“EN813796 NSy 1(0-3-1)

Practical Training (laitfuminein)
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**EN814785

waraIUNsEeNISsuLazaauNulus1eIv R Ul

AVNAANWINIAINTTUABUN DS

Cooperative Education in Computer Engineering

(4) Jynaan

6 NUILAR

lsdtiaendn 15 %isa 18 wiqehia

JnAnwndaadanissulazaauniuseIva Ul BsesnedvNane

WaUANN18989 9819188 18 UR8An d1uSutn@nwnNiSeuiv) EN814785 @nna@nuinig

a a s a L3 ¥ A a 1 a 1 dy =)
AMINssuABNR MBS TWMUsSTaUNISalAIAdUIN AeddeniSulazaauNtusIelvInelll wie

TR WANLLANNEVRY 889ty 15 il

*EN812700

*EN813500

**EN813501

**EN813502

**EN813503

*EN813504

**EN813600

**EN813601

**EN813602

*EN813603

*EN813604

*EN813605

MUY SN TUA B IO YNUA

Assembly Programming

msﬁauiﬁuaﬂm‘%m

Machine Learning
N1TUIZINANANINLTIRTNA

Digital Image Processing
Aoufimesweiiuduy

Computer Animation

N nUwazn1sUTTENALINITMINTIY
Game Theory and Engineering Applications
LIUIRUANINLTIAAY

Numerical Geometry of Images
msaaﬂLLUUizUUa%ﬁaﬁﬁzquﬁ’wﬂwﬁLasuﬁLLaa
Advanced Digital System Design with VHDL
N13N150BNKUUARTAUTEENA

Applied Digital Design
UfjUAnsn1seanuuuRdviaUssegnd

Applied Digital Design Laboratory
Suwedidnvesasinds

Internet of Things
NMDONUUUNITTINAIaLnlTTNes

CMOS Digital Integrated Circuit Design
wludidnnselinddwsuirmnsneuiunes

Nanoelectronics for Computer Engineers

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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*EN813606

**EN813701

**EN813702

**EN813703

**EN813704

**EN813800

**EN814505

**EN814506

**EN814607

*EN814608

**EN814609

*EN814610

**EN814705

**EN814706

**EN814707

*EN814708

UNIDILALIIULRTNITINTLINE
Biomedical Devices and Sensors
LloNdLdLLDALATLIULTRS

XML and Web Services
nsdeulusunsugunsnilsane

Wireless Devices Programming
nslusunsudafnesuaying

Multi-core and GPU Programming
NN9RNLULIALBLNL

Video Game Design
msaaﬂufuuLLasmaé’?qmqﬂﬂiﬁum‘%aﬁdwmuﬁama%
Computer Network Design and Configuration
INgINIIASU

Cryptography

NIIAMUIAIDUAL

Quantum Computation

lulasmoulnsataes

Microcontrollers

[
[

Lulaspaulnsaiaestuge

Advanced Microcontrollers

EEAGUAN D)

Embedded Systems
N1998NLUUNNEUTEUIANE

Processor Design

AMINTINITUUADUNLADS

Computer Systems Engineering
nsdanisuazn1sligiudeya

Database Management and Implementation
Ufduiusseninuyduasnauiimes
Human-Computer interaction

e manIveLakarNITIATIENTRATWIA MG

Data Science and Big Data Analytics

3(3-0-6)

3(2-3-5)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)
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**EN814774

**EN814801

**EN814802

**EN814803

**EN814804

*EN814805

*EN814806

PUDMLAYNIIADUR NN DTUONALIT

Special Topics in Computer Software

msWeusesywinueiedny
Internetworking
ANUTLAEIREURIMDS
Computer Security
nsdeansuuuldane

Wireless Communications
wietnglSameduynna
Wireless Personal Area Networks
iseUneAeNNIneSasTYlul
Modern Computer Networks
AaIFAENIRS

Cloud Computing

AVUADNEIVIIANTTUDY €|

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

JnANIAIUITEINSIULAL AR UKNIUS183W M UL Ia5183v N

ARz WasANNenas TnganunsaivdsAsuntdusinlunguivudentaliifu 3 wiiedn

*EN003300

**EN213300

**EN213301

**EN4A13400

**ENA14108

AAINTTUIZUUT NV ULULUN

Introduction to Railway System Engineering

fauAuasInzwuulUsUNIule
Programmable Logic Controller
IngnsusutuLLzth
Introduction to Robotics
WISYIANANTIAINTIH
Engineering Economic
M3IANIINMTIAINTTU

Engineering Management

3.1.3.3 BUINIVFINLES

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(3-0-6)

3(3-0-6)

6-9 BUWAR

Trmin@nwiameifoussuisdena@snilndauluumnine1d gvauwny

N30a01TUNISANEIDY U1V MUMAINeNSuUsE N ARLANA18%E TaglAsuANLLTIUYaU

NNANENTIUNTUTMINEANERS wdubidesndt 6 waldiiu 9 wihefa mninAnviameiteu

a VN < = a 1 a
Wulitaldunsameifoussunuusiuseu
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PR - ¢ nuene sedvlalvd
- 9

gy 9183USuUTe

AND5UNYTTUUSHAIYN

sweriglundngns Avunlideil

000 xxx A% 3 fInsn “uNede Ivvesdindvdneialy

000 10x $a% 5 FIksN  MUNEDS IW1VEITUNIN

314 xxx FAY 3 HILSN UUNEDY IVIVBIAULINYIAIENT NIAIVIAMAFIANT

325 xxx AAU 3 FILSN UUNEDS IVIVBIAULINYIAEAT NAITINANS

ENB1X xxx  $1La% 2 FwsN MU18dd @1971393AINTTUABUNLADS ANLIAINTTUANERNS

1% [
[ YY) U

EN81X xxx $2Lavdif 3 vunes seauduyestudlunisdne

GBI GEAN
VAU 2 MUNd
G HEAN

WAy 4 NN

a ao =

vinnsasuluruln

a

a A o & =
v saaulutuln
Auvinnsaeulutuln 3

Auivinnsaeulutuln 4

EN81x xxx  $3ta%6a9l 4 munefia ngadvnsing q 399a13n3un

@Y 0 RUIYHY
@Y 1 uNnens
SRR RERN
@Y 3 UNNeng

WAy 4 NN

W@u 5 MUNed

WU 6 U

GUNERFREAN

WAy 8 UL

BUER Y REAHN

e

@ a

PNV IVIAUNUFTIUAINANER S

]

e

[ a

eI Usnuiugudiannsetind
RUINIYITIAUAUTIIALIS
RUINIYITIAUA UL ONALIS

e TsRusumMsdoansinsauwiny
uazlATeYIuADNRIADS

WA LADNIUANRFERTLaYN1TUTEaNAd Q10

NAILERNAUENSALISHaLBdnNSating

nnAgLasnmUgaNALS Jvdunun Ty
WitelAY auiafine wag Jnau

Y dondunsdoansinsauunny
uazlATeYIuABNRIAES

NUINIBULATING

EN81x xxx  $aaudiafl 5-6 vanedls aduiviluusasngy
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3.1.4

LHUNISANE

U9 1 A1AnsANEIN 1

000 101

000 175

EN001100

EN001201

EN811300

314 126

325103

325 105

AYIDINY 1

English |

N3AALTIETSETIALAE N TLAT R

Creative Thinking and Problem Solving

MLy NTSeu3

Learning Skill Development

nsnUUAnslulssnuicngsy

Engineering Workshop Practice

vanyavaen1slisulusinsuaauiines

Fundamentals of Computer Programming

whaRdad nSUIMmNTINAMERS 1

Calculus for Engineering |

UFtRnsRANdlY 1

Fundamentals of Physics Laboratory |

Handyagu 1

Fundamentals of Physics
FIIUNIEARAm TEUIEIY

SAUINUIUNUBNAELEY

U9 1 pensanen 2

000 102

000 145

EN811100

EN811301

EN811302

AN 2

English I

AMEHINUAZNTIANTT

Leadership and Management
NMTNATIENIATTUAY

Linear Circuit Analysis
madeulusunsuneufinnosdugs
Advanced Computer Programming
UftRn1snadoulusunsunouiametugs

Advanced Computer Programming Laboratory

WA

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(2-3-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

20
20

B TnT)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)
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314 127

325104

325 106

whaRdadmIUImnTIUmans 2

Calculus for Engineering I

UFTRnsRAndlY 2

General of Physics Laboratory |l

Wandyagu 2

Fundamentals of Physics |I
sauTWIUNUIEAnamITaUEIUY

SAUINUIUNUINAELEY

N 2 aensaned 1

000 103

EN002101

EN242200

EN812000

EN812101

EN812303

EN812900

314 226

AYIDINYY 3

English Il

MU AN IEUTENBUNS

Entrepreneurial Spirit Incubation

wouzdendannsedng 1

Analogue Electronics |

FgnatinlariyAtinLgaEy

Discrete Mathematics and Linear algebra

UfURnsuouzdendidnnsetind

Analogue Electronics Laboratory

Imaa%wsﬁaaﬂaLLaz%gumaﬁ%

Data Structures and Algorithms

nsEnUURNUIMNTIUABLNIMES

Computer Engineering Workshop practice

wAaRFAEmMTUIMNTINAMANT 3

Calculus for Engineering Il
FUIUIURUIBARAINZTIUETIY

SAUINUIUNUIBNAEL Y

I 2 nMansAned 2

000 104

AYIBINgY 4

English IV

3(3-0-6)

1(0-3-2)

3(3-0-6)

20
40

U28nn

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

20
60

WA

3(3-0-6)
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000 156

EN001202

EN812102

EN812200

EN812201

314 232

N IRIUEITH
Multiculturalism
NSIWYULUUIAINTTY
Engineering Drawing
1995 AQYYIM LY TTUY
Circuits Signals and Systems
N30ONLUULTNATINGAINE
Digtal Logic Design
UFURNIINITRRNLUULTINTINEAINA
Digital Logic Design Laboratory
auNS UL M UIMmNTINAmans
Differential Equations for Engineering
FuIUIRUIBARAINZTIUTIY

SAUINUIUNUNAELEY

U9 3 nMeansanen 1

EN813001

EN813202

EN813203

EN813204

EN813304

EN813400

EN813401

ATEUIUNSTANULARRNLAZLUUT A
Stochastic Processes and Modeling
lulasluswalresuaznissouszanuy
Microprocessors and Interfacing

UfuRnslulasliuswaesuasnsdeyssany

Microprocessors and Interfacing Laboratory

an1tnonssumeuiimes
Computer Architecture
SPUUTIUTRYA

Database Systems

L30T 1UABUNADS
Computer Networks
UfuinIsiAseteneuiIwes

Computer Networks Laboratory

3(3-0-6)

3(2-3-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

19
79

MU28nn

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)
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ENxoxxxxx

PLAIGRR
Elective Course
SAUIMUIUNUIBAR AN TIUEYY

SAUINUIUNUINAELEY

U9 3 nMeansaned 2

EN003102

EN813002

EN813305

EN813306

EN813402

EN813403

EN813761

ENxxxxxx

MawFauanundeRlunsTnuLasMIRAALe e weios
Work Preparation and Continuing Self-Development
N WANITAIUIN
Theory of Computation
SEUUUURNTS
Operating Systems
ArNIIuYONALIT
Software Enginnering
WAL URTaLAZLUUTA8Y
Principles of Digital Communication and Modeling
UitRnsndnnsieansuuuiivauazuuuiiaes
Principles of Digital Communications and Modeling
Laboratory
NTAULUINIIAINTIUADNNUADT
Seminar in Computer Engineering
I dON
Elective Course
FuIMUIURUIBARAIMZTIUTIY

SAUINUIUNUBNAELEY

U9 3 MAnsANYINLAY

EN813796

ANSHNIU
Practical Training
SAUIMUIUNUBNN AN TIUEYU

SAUIIUIUNUBNAELEY

20
99

WA

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

20
119

nienn
1(0-3-1)
(aitfuniaein)
1
119
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Wi 4 anamsinenii 1 EwsutinfneniildldGeuivaniadne)
EN814998  n15im3aulAsinIsIAmINTSUADNNILADS
Computer Engineering Pre-Project
ENxxxxxx 39880
Elective Courses
FIURUIARA WS TUTIU

SAUIMUIUNUBNAFHL

W 4 anamsdnendi 1 @Ewsutin@nundiiFeudvaniadne)
EN814785  @WAQANwININIAINTIUABURIADS
Cooperative Education in Computer Engineering
sIURUIWARaWZITUTIU

SAUINUIUNUNAELEY

W 4 anamsinendi 2 EwsutindneniildldGeuinaniadne)
EN814999  lasemsiminssuAsuiimes
Computer Engineering Project
ENxxxxxx 39880
Elective Courses
XXX XXX LRI ORIGE]
Free Electives
sIUIURUIEARa Wz TUEIUY

SAUINUIUNUBNAELEY

W 4 mensAnendi 2 (dwmutindnuniiiBeudvianiafnen)
ENxxxxxx 39880
Elective Courses
XXX XXX I naenas
Free Electives
SIUURUIWARa WS TUTIU

SAUNUIUNUILNAGL Y

WA

1(0-3-2)

10

129

NuENA

6

125

MU28nn

2(0-6-3)

11
140

U28nn
9

15
140
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3.1.5 A195UYSIEIV

¥*000 101

**000 102

**000 103

*000 104

AENBINgE 1
English |
Roulvvassedv : Tl
MswamYinyenseIy Weu g s iieanunsadeans
IaludinUsyanTunazlunisieu
Development of reading, writing, speaking and

listening skills for use in every-day life and learning

AMY1DINGE 2
English II
Reulyvassndu : 000 101

maviaTingsey Wou ya ila ieaunsndeans
uinuse s funarlumadsulussiuiigaduaniiGedluin
000 101

Development of reading, writing, speaking, and

listening skills for use in every-day life and learning at a

higher level than the course 000 101

AWDINGE 3
English Il
[oulvwassednn : 000 102

NsNRIUYINYEN1581W WWeu ya file Ynaue aiuse 1o
TutinUszd1iunsiSou wag 91T

Development of reading, writing, speaking, listening,
presenting, and discussing in every-day life, learning and

occupation

AWDINg Y 4
English IV
Roulvvassedu : 000 103
NsARIUTINYEN1581U WWeu ya Tl Yiaue aiuse 1o

Tudindszdniu msBey war adn TussAuiigaiuaniiseuly

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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000 145

**000 156

321 000 103
Development of reading, writing, speaking, listening,
presenting, and discussing in every-day life, learning, and

occupation at a higher level than the course 000 103

aediiuazn1sdnng
Leadership and Management
Roulvvassedvr : Lid

LaAALaznguRafuneiiin yadnaiw dnvay
warunumii nsadefinanusaznsvhauduiiy vdnnisuas
NBYNITIANIT N1TIANITAIBI NITTANITANILINGA NS
Fan1s madsuutas nsdanisanudauds n1sdnnisidana
gNs WINNMIRRILIN BT ILAENTIANS

Concepts and theories of leadership, personalities,
characteristics and roles of leadership, team building and
team working, principle and theories of management, self
management, crisis management, change management,
conflict management, strategic management, development

of leadership and management

WYIRIUTTIU
Muticulturalism
Roulvvassedv 1l
TAUTITULAZAIIUNAINWAIYNINTAIUSTIY TUSTTU
Az IURn TAUsTIUAYIUEDN TRUsTIHR WU TRiusTIUlny LAy
Tausssudaiu n1siUasuwlamisdinunasnssualaniAauiu
NANTZNUNITIRILSTTY TUsTINAUINTIA
Culture and cultural diversity, western culture,
eastern culture, ASEAN culture, Thai culture and Isan

culture, social changes and globalization and their impact

on culture and culture in way of life

3(3-0-6)

3(3-0-6)
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**000 175

**EN001100

**EN001201

nsAALTeEs9aTIARAZN SHATYM 3(3-0-6)
Creative Thinking and Problem Solving
Roulvwasseden : Lid
NANNIT WUIAALAZNTZUIUNITAALTIASI9ATIA NS

LaMTaYakAEANNS NTmANE NsARdAUle mallAn15An
Weadeassd MsUszendnsianadamaniineimansuas
daneansdmsunsuitym

Principle, concept and process of creative
thinking, information and knowledge seeking, reasoning,
thinking and decision making, develop and techniques of
creative thinking, application of mathematic scientific and

social thinking for problem solving

NINAIUTINYENTEEUS 3(3-0-6)
Learning Skill Development
Roulvvassedvn : L

é’ﬂwmgﬁugmﬁummiﬁwmu ﬁ’ﬂwﬂﬁﬁauﬁmmswﬁ
21 Wnwgnsiioudioaules nsUszgndldauneuiumediile
n33eu nMsdansaunluesdng udnilugiunudasasde
Hnwensneran wazantuiin Wnuranuinadeassn lawy
lun1sAnyr Wnwensinwduiy wedansinausnau
inwen1sunlatyim

Basic description of work, 21 century learning skill,
self-paced learning, introduction to application of computer
for learning, quality management system in organization,
principles of safety, inquiry skill, noting skill, creative
thinking skill, Kaizen in education, team work skill,

presentation technique, problem solving skill

nsinUuan1sTulsenuiainssu 1(0-3-2)
Engineering Workshop Practice
Roulvvassedvr : Lid

aulasndelunisinujuanislulssau vannis
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**EN001202

**EN002101

[
=

flugruuazufuanisldindesdiouaziniesdnsviiasineg nns
mflununsdndouieiiowassaludd madeulnih nsiden
ufta n1sUSunse nsddunumsliiiiugiy uagszuuld
Tseuduuuzii

Safety in workshop practice, basic principles and
practice of various tools and machines, manual and
automatic machining operation, arc welding, gas welding,
bench work, basic electrical operation and introduction to

electrical system in industry

ASVHULUUIAINTTH
Engineering Drawing
Roulvwassedn - lifl
FIBNYIUINTFIU NINT I YANNITRILAIN WUY

amate n1shivunauay stegaataAdoudusen Awdn A
5UNS3 MIBuazuuAd LuUTwaBenLazuuuUszney 19
ﬂamﬁ’ama%ﬁzhaL%auLLw%y’uﬁyugm

Standard Lettering, freehand sketches, orthographic
projection, orthographic drawing, dimensioning and
tolerancing, sections, pictorial drawing, auxiliary view and
development, detail and assembly drawing, basic

computer-aided drawing

n1sUsEIn ey augUsznaunis

Entrepreneurial Spirit Incubation

Roulvvassedvr : Lid
N3TUIUNTUNINE IR IEUTENOUMS N15UTEEU

AnenmueInuLed AudNYUELaL Iy MYeIUTENEUNSTIA

wdnn1smuIasaasuafeuiialunisiiaueaznisidu

Fusznaunsita vannisaaussgslanelunazaudesiuly

FnenmuenuLes nannIsEsasTiruARuasn1sAndUINLie

WinUsgansawlunisvienu  vdnuyweduiuduaznisyiany

Judln msaduaiunnegdin wdnausssukasasesssulunis

3(2-3-6)

3(3-0-6)
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**EN003102

Usznouns vannmssssufumsviien nénlunsuseneunsd
fANUTURATOUADAIAL NITAMUYINYZNIIANTNASI9ETIALEY
winnssu nsaduwiRnuaslenianiegsialvnge wazninaud
AMUAESA0EUsENOUN1S BeAANslunITUsENoUgIie
Destunasvdnnisliuinsiiduga ssdaudidoswiulunis
L%SULLNUﬁﬁﬁﬁ] mamumunaqméqsﬁa mi’mLLmuéfmmimmm
nsinUfdRaminu s dudussneunsiimlunsas sy
Process of entrepreneurial  spirit  incubation,
evaluation of one’s own potential, characteristics and spirit of
good entrepreneurs, principles for the development and
enhancement of good value in working and being good
entrepreneurs, internal self-motivation and self-confidence,
principle for reinforcing attitudes and positive thinking to
improve work performance, principles of human relation and
teamwork, enhancement of leadership, Buddhism related to
work, ethics and morals of entrepreneurs, corporate social
responsibility (CSR), development of creative and innovation
skills, creation of new business ideas and opportunities and
tips for entrepreneurial success, basic knowledge in business
operations and principles of service excellence, basics in

business plan writing, business strategy plan, marketing

mawseaanundenlunsinuLesmwauaueegsailio
Work Preparation and Continuing Self-Development
Roulvvassedvn : laid

NS LN SneInsuywddmiuniswauilsemnea
3UTTIULALATIHIUTIAL BIANITLAZAITIANIT NITUIHITAT
Wasuwlasitensianiddu nsufuusesdeiies 01te
wilgiazanulasadelun1siieu nsasiusla n1sAnds
INNBUALNITAALTIASTIATIA NMTAAUIUTIRNTIN Walulal
ansaumAkazn1sdeansatolml nadeuuseTRwazanmneg
adAsau MIdeusignukaznsiiaue MstauIyadnaIng

3 ¥ o
AU

3(3-0-6)
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*EN003300

Human resource development for country
development, code of ethics and conduct, organization and
management, change management for sustainable
development, continuous improvement, occupational
health and safety, creating motivation, critical and creative
thinking, innovation development, modern information and
communication technology, writing of curriculum vitae and
application letter, report writing and presentation,

personality development for leadership

aﬂ’Jﬂiiuiﬁa‘UUiﬁﬂ%ﬂLW&’ﬁ'}
Introduction to Railway System Engineering
Roulvvassedvn : Lid

U5z 1RLazd TaUIN1SUDITEUUVUAINIITIN NITINUNY
UlBUIUNINAILIIATINT N15AIANITAIUSHIAINISIAUN LAY
ATIN1TUUEINI9519 N15TANTITIATINTTIUTE U UV UEINI9I9
Tassadreanasal vurusalvuaznistuindey aafisal szuu
nsanglidwnniesalv ssuuldirnteludise ssuvenald
ﬁiyiyﬂzuuazﬂﬂﬁ%ﬁ N15A0E5199UlE57 NISAUTE N1SIANIT
n13geuUn3e n1sAlugsialussuuvudmiage wazsal
AINGIE

History and evolution of rail transport system,
policy planning, project development, forecast of travel
demand and using rail transport, project management in
rail transport system, railway track structure, bogies and
motive power, railway station, railway electrification system,
electrical system in rolling stock, signaling system and
communication, civil construction, railway operation,
maintenance management, business operation in rail

transport system and high speed train

3(3-0-6)
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AanuANAsInELUUlUsunsUlA
Programmable Logic Controller
Roulvvassnedvn : EN812000

g13auasvesfinead ndnnsvinnuvesiivead dsluf
woad watanisl@eulusinsy wadan1serulusunsy Ans
AngimUaianaInvslUsATy

Hardware of PLC, PLC operating principle, PLC
operations, programming techniques, program reading

techniques, error diagnostics

MgINTRUBUATULULEIN
Introduction to Robotics
woulvvassiedvn : 325 105

o
& o o

INYINTVBIUIUATULUEYT AaUANERTVBIUBUA

v v [ |

Zuindeurewjusud fugududidnnsednddmiuiusud
Aafuivesiueud Luudassneuimeinafindmiuueud
STUUAREN LAY AIUANYDIUES

Introduction to robotics, robot kinematics, robot
actuators, basic electronics for robots, robot sensors,

computer  graphics modelling for robots, robot

communication and control

wauzdandiannsaiing 1

Analogue Electronics |

ﬁau‘lsuﬁuaqm%m : EN211101 ¥i38 EN811100
gUnsalansfedni audnvazvosgunsaiiieady

AUFUTUSNTZUA WS ITULATAINE N15ATIZRNAZEDNLUY

1935kalan MsIATITRLaEBRNLUUINASIUINASUTaIneS

Ueans1uTanes Jueanudamesiazludueansudanes

1995981800k onduarnisussyndldanu gaunasdnel

MANNSYNUVDI NI DETALAMB LAY 9T TIAR bILUTIABS
Semiconductor  devices, current-voltage and

frequency characteristics, analysis and design of diode

3(3-0-6)

3(3-0-6)

3(3-0-6)
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circuits, analysis and design of BJT, MOS, CMOS and BiCMOS
transistor circuits, operational amplifier and its applications,
power supply module, principles of oscillator circuits and

multivibrators circuits

\ATEFANEASIAINTTY
Engineering Economic
Woulvwassedvn : il

o199 aATEgAans ARuNasununaLay

€

AU FN1SUTEUTBULUUAIGY NMTIATIEIIAANYU N3
Uszifunsmauny nMsUszanafuny funuainsgiu Adon
5101 UszanansuanSiuld anudssazainliuvivey
Definition of economic terms, money-time
relationships and equivalence, methods of comparison,
break-even analysis, evaluation of replacement, cost

estimation, standard cost, depreciation, estimating income

tax consequences, risk and uncertainty

N139ANITNINIAINTIY
Engineering Management
Roulvvassedvr : Lid
LUIARYDINITIANITNIIAINTIN  N1TINADILUUNNT
Andulanazuauin1sdndula A998 UUMIYENNITANNDY
N1591889uuUNITAIUANTanAIAa NsUTEENAlERAENIS
AATIER A15TNABIUUUAINUANISITUEUATIAIEADUNIADS
AMuUANSBITIILAL  Avuan sl ivunenazfuuanis
Baldhuwdunss nsdraesuulasewneny N1sInnsiaseng
msa’haamw%mﬂl@%u WAENNTUATIZIAUUULNITADN
Concepts of engineering management, decision
models and decision trees, regression models, inventory
control models, linear programming modeling applications
and computer analysis, integer programming, goal

programming and nonlinear programming, network models,

3(3-0-6)

3(3-0-6)
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project management, simulation modeling and markov

analysis

NM5ILATIZNID LT
Linear Circuit Analysis
Roulvvassedv : lifl

AENTRve19sli asdusEnoUIRsinihUssLnG
B nuiiugiuresisasiii sukuuweindresnIsiasey
Uy EULLUULm'%ﬂsﬁmaqmﬁmﬁwﬁamu NANDUALBIANIZISURY
LATANIITAIAITDII99I015TUALIIT0I5U0a aLED S
DUNLAUY LoANALAUS N1TIUATITNIAINTEUEFSUNELRYY A2
Usgnaudrdeluiln drdelndngedou Ardelnindsing
Maslnine3e Maslniugazen

Circuit properties, Linear circuit elements, basic circuit
theorems, Matrix form of node analysis, Matrix form of mesh
analysis, transient and steady-state responses of RC and RL
circuits, phasor, impedance, admittance, 1-phase AC circuit
analysis, power factor, complex power, apparent power, real

power, reactive power

NanyavaIN1TEUlUIUNTUABNNIADS
Fundamentals of Computer Programming
Roulvvassedv - luifl

WIANUBITEUUABNTINDS BaRUsEnaUkasUfFUNUS
FLUINBIAUTZNDUAIS VOITTUUADLRAADS NEIADUNIUADST
Tuafntadagiu wuifanisuszaianateyadidnnsednd n1s
ponuLUULarszLsuIsMsimLUsLATY Reaulusunsy nsld
in3asdiofivaslunsiaulusunsy msinauuaguilolusunsy
Fnuarnadeulusunsuiia NWLULUTUNTUN W TEAUGS NN
Wan1seulusunIuNI¥IsEAUae n1sdndLavdseandeya
laus3 lnssasemuaunsidenyhuasnisvindn flefdu n1sden

91 fadvseuniannu uiludeya wuztinslusunsudeinguay

ARG

3(3-0-6)

3(2-3-6)
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Computer concepts: components of a computer
system and interactions among them, past and current
computer languages, electronic data processing concepts,
program design and development methodology: program
flowchart, Integrated development environment ( IDE)
usage, tracing and debugging codes, good programming
styles, High level language programming: high level
language programming fundamental, data input and output,
library, control structures (selection and iteration), function,
recursion, list or array, file and introduction to object
oriented programming and class
nadsulusunsunaufiamestugs
Advanced Computer Programming
Roulvwassedvn : EN811300

N1509nkUUlUSUASUABURILADS wé’ﬂgaﬁuaﬂmm
lUsunsyu MIeupuasuLarlasaisteya nMsideulusunsy
B9¥ng nsdansAainunfuasnaifivues n1sdeulsunsands
33Ny N133uUnen drduduvesty newndngiu ndou
Tsunsuiiedansfumansal nadeulusunsuniigniouiu
nsenldionte

Designing  computer  programs,  programming
language fundamentals, flow control and data structures,
object-oriented programming, exception handling and
garbage collection, logic programming, inheritance, class
hierarchy, polymorphism, event-driven handler

programming, concurrent programming, using APIs

Uftansmadeulusunsunesiamastugs

Advanced Computer Programming Laboratory

Roulvvassedv : s1e3v9au EN811301
UitRnsauiadenFeuluien ENS11301 n1sideu

lsunsuaauiimeiTugs nanyavesn wilusunsy n1smuay

3(3-0-6)

1(0-3-2)
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aenularlassasidoya nMsdeulusunsudeing n13danisds

RaUNALarn15:AUYIee N1ssUlUITHNSULTINTINE N1SSUNDA

[

WMUTUTDITY A1EIndugIN NMsWeulUsunsuiedanisiv

Do

winnsad Madeulusunsunmenioudu mssenldieile
Experiments covering materials taught in EN811301
advanced computer programming, programming language
fundamentals, flow control and data structures, object-
oriented programming, exception handling and garbage
collection, logic programming, inheritance, class hierarchy,
polymorphism,  event-driven  handler  programming,

concurrent programming, using APIs

yaaninuasnyatingdy
Discrete Mathematics and Linear Algebra
Roulvvessedv : 314 126
Fudnvalnsadaransidesiu wn anuduiug
Hefdu asIne1ans uAaadaldaUsenal uAaAdanIALANAS
Bsfigainadamans Augiunisty amnuduiudiioudn
sl fulsl maufiaudesdy
Basic mathematical notions, sets, relations,
functions, logic: propositional calculus, predicate calculus,
methods of proof, basic of counting, recurence relation,

graph, tree, basic of number theory

UfURnsuauzdendidnnsaiing

Analogue Electronics Laboratory

Roulvvassedvn : 1ev199u EN242200
lalonuagisasisadlniens danruauwsIdy n1sld

nudamesuuuluinansdenduiduaingd 29asluda 19asvene

Tnglinsudames 1asveneiildnsudamesuuuiiadona

2asveneiilioouueut uaznsuszendnuvesoouueu

Diodes and rectifiers, voltage regulators, using

bipolar-junction transistors as switches, biasing circuits,

3(3-0-6)

1(0-3-2)
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amplifiers using transistors, amplifiers using field-effect

transistors, amplifiers using op-amps, op-amp applications

2995 FYYID! UAZIZUY
Circuits Signal and Systems
[oulvvassedvn : 183v199u EN811100
é’zgzyml,amzw%’jw,usﬁw SPUUNABUBUTIEY d9T
1119 NMsiUasaIUans ASLUAILER MNATEDIWNS NTIATIEN
LLUUWUL%U%%@Qﬁigig’]ﬁJLLﬁ%ﬁ%UUL%QL’JﬁWLLUUIﬁGiE]LﬁEN LAy
wuusialiles noufinisdy
Introduction to signals and systems, linear time-
invariant systems, convolution, Laplace transform, the z-
transform, two port circuits, Fourier analysis of discrete and
continuous time signals and systems, sampling theorem
N1399NUUULINNTINSAINA
Digital Logic Design
Roulvvessiedvn : s1e3v199u EN811100 %S0 EN211100
aflnmaninoufianed nouinsaduduiiugiu 2993
ATINZLTINAY NITDONLUULUULINAIUNITLTINAY d1Ue 08
NIBAIUTT WATHTINELTIAINU N1T09NLUUITTUURTNE AU
dlawaznsiengivssinnvensesduiugiuuasiaietie
Inliluaudidnnsetind nsdeans wazgunsallii
Computer arithmetic, basic switching theory,
combinational  logic  circuits, modular  design  of
combinational circuits, memory elements, sequential logic
circuits, digital systems design, understanding and analysis
of the basic types of circuits and electrical networks as
used in electronics, communications and power

applications

3(3-0-6)

3(3-0-6)
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t

UUAN1IN1598NUUULIATINEATNA 1(0-3-2)
Digital Logic Design Laboratory
Roulvvassedv : 1391991 EN812200
UftRnsnuhdeniiieuluiun EN812200 msvenuuu
\BeansneAdva Uszaunsallunisidaudidnnselindidenaa
Ingld995nagan TINELag19959Iu WnuuRnisasne ans
NAZDU LAZNITRAIUINITATINSTINAL LAZITIFIAU
Experiments covering topic in EN812200 digital logic
design, hands-on experience in using digital electronics by
logic gates and integrated circuits, practical construction,

testing and implementation of combinational and

sequential logic circuits

Tassadredoyauaztunauis 3(3-0-6)
Data Structures and Algorithms
[Roulvvassedvn : EN811300

AflaAansien TImssituneuls nsuiaunisnis
Jouiin lassadrdoyauaznishinseiduneuisdmsv
1595 19WUUTIENTT WUUNBdoU UavhuuAd lassasneguauly
WATALUULEY A1E1FUANNEIAY NTL589a16U FupeuishuL
AN

Arithmatic algorithm analysis, recurrence equations
and solving method, data structures and analysis of
algorithm for lists, stacks and queues structures, tree
structures, hashing technique, priority queues, sorting, graph

algorithms

15108 UIUSUNTUA LD ELYUUS 3(3-0-6)

Assembly programming

L'?iau‘lwaas']ﬂ%?n : EN811301 wag EN812000
NUNIUTTUUMIEYgIUERY wuztian1dnenssy x86

\3eafloWamnUTUNTUNBILOALUE X86  YAATES x86 N3

Senldlusunsuszuu Bnsidifsteyalumiieaiudd
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Review of binary number system, introduction to
X86 architecture, X86 assembly language developing tools,

X86 instruction set, system calls, addressing modes

=2 a wva a a 4
N1IHNUNUAIUIAINITTUADUNIADS
Computer Engineering Workshop Practice
Woulvwassedvn : ldd
Anufuanisnasldenuiasealion1aniuifAans sy
ABUNILNDS 171LU ¥ UUUURNTS anALISNONITWAIL
= 1 a o a s
SPUULATET1E 1A IWHLez99Bldnnsellngd
Laboratories on computer engineering tools, such
as, operating systems, software development, networking

and electrical and electronics circuits

N3TUIUNTAINULATANLAZLUUINGADY
Stochastic Processes and Modeling
Roulvvassedvn : EN812000
wuzihauiiazidulazuuudiass dulsduigauas
n391909 Faulsdusiaileaarnisdians Medtunisuanuas
azaumglusunsy MmuUsvesinUsguuazlusunsy nnnes
du nszurUNITAlNLAARNLATN15IIR09 gnlduisnaveig
TUsunsu adf Auazluudnans
Introduction to probability and modeling, discrete
random variables and simulation, continuous random
variables and simulation, cumulative distribution functions
with  programming, bivariate random variables with
programming, random vectors, stochastic processes and

simulation, Markov chains with programming, statistics,

queueing and modeling

1(0-3-2)

3(3-0-6)
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NOWNITAIUIN
Theory of Computation
Roulvvassiedvn : EN811300

VI WANIIAIUIN ‘ﬁugm WUUTIABIVDINITAIUIN DL
1INADIULINNA uaz 99lANIALUUNARY WAUUNG WARANH
AkERI Nuin 1wty nsassliensal #2391 Anuduius
senirnadeuarlionnsal nigauaald Hadduiouiin
EBNRE

Theory of computation basics, model of
computation finite state automata and pushdown
automata, regular expressions, predicate calculus, formal
language theory grammatical construction, recognizers,
relationships ~ between  machines and  grammars,

computability, recursive functions, Turing machines

lulaslUswaigasuaznisraUszanuy
Microprocessors and Interfacing
Roulvvassiedvn : EN812200
aninenssumnddsedlulaslsioameed aondnonsau
vadlulpsTuswawes svuumheanusarmsdouss wuuns
fﬁ’mum'ﬁ'ayjmamﬂwmmﬁﬂ nalnn1stadeamizagn159nnIg
nsdeUszatugUnsaifuiiardaoen n1siensegunsal
Usenau
Microprocessor instruction set architecture,
microprocessor  architecture, memory system and
interfacing, memory  addressing  modes, interrupt
mechanism and handling, input and output device

interfacing, peripheral interfacing

UuRnslulasiusiaasuaznisiauszanu
Microprocessors and Interfacing Laboratory
Woulvvassiedvn : 5797391393 EN813202

UftiRnsauviateiiFeuluin EN813202

3(3-0-6)

3(3-0-6)

1(0-3-2)
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lulpsluswalresiaznisneuszanuy
Experiments covering materials taught in EN813202

microprocessors and interfacing

danlnenssunauinines
Computer Architecture
[Houlvvassedvn : EN812200

JszfAnazidomlnedaay wanyavesanlnenssy
AONNIADT B9AUTENBY VBIMIBUTEUIANANAN WHUNNTBYA
an1dnenssulniilad drfudureamiteninus nsiauas
Wisuiieulszansnnvosnoniimes

History and overview, fundamentals of computer
architecture, organization of the CPU, datapath, pipeline
architecture, memory hierarchy, computer performance

measurement and comparison

szuugudoya
Database Systems
Roulvvassedvn : EN812303
wuaRaiugIuesTzuugudeya grudeyalunsdng
wuudrasatoyafilduuudiassauduiusuuy Loudd
NI R R L LG IR T lafueatuuuzii mMatusiery
Failsidunagnsiiduussiegudmsugudoyaieduiug
fumeuiBniseenuuuuarnstusefuresgrudoyadeduius
wihaiiussidow  wazn1sdnszsfevuiludeyandn laseasng
aviveswiludoya nwiuraadaBeduius n1suszatanade
A103 warn19vinlin1sUsEIIaNadeM NI AN 518073
Wasuuas msmuaunnEndeuiukaznsigiuteya
Basic concepts of database, database in
organization, data modeling using the entity-relationship
model, relational data model, introduction to SQL,
functional dependencies and normalization for relational

database, relational database design algorithms and

3(3-0-6)

3(3-0-6)
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dependencies, record storage and primary file organization,
index structure of files, relational calculus languages, query
processing and optimization, transactions, concurrency

control and database recovery

sTUUU{URNS
Operating Systems
Roulvvassedvn : EN812303
NANNITOONLUU NTIANITUUILAIILTN ANIENTBUNU
mﬁmmiqﬂﬂizﬁ AN59AAN919 waENISEBNTIBU ALTUA
waznstesiu szuuuitutoya nsusziliuuseansamsyuy
Design principles, memory management,
concurrency, device management, scheduling and dispatch,
security and protection, file systems, system performance

evaluation

AANITIUTONALS
Software Engineering
Roulvvassedvn : EN811301
SrnssuronNFLIsTuLYE nsEUUNSTAILNT WAL
wiesdlofitnelunudmnssurendurs nmsfmunnugesnis
UAETOATNUATBITONALIS N1TUUANTIEY NTERNRUULDNALIS
NSUSMITLATINISHAILILONALIT NSNAFOULAZNITATIVEDU
AVUAUMAAUHAVDIGENARIT AUNUNIURRTDRANAINTDY
FONALIT WAUINITFONALIT FITIUITAUIFAINTTULDNALIT
Introduction to software engineering, software
processes, software tools and environments, software
requirements and specifications, language translation,
software design, software project management, software
testing and validation, software fault tolerance, software

evolution, software engineering ethic

3(3-0-6)

3(3-0-6)
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LASDUNLADUNILNDS
Computer Networks

Seulvvassedun : EN812303

o v o
& o o o o

SEUULATDVIEADUNIADTTULULUN TUNIEAIW TUNTT
Foulostoya duindotne tuthdstoya tunisussgnd nng
Swnrudaendtlusyuuiasetnetunuzi

Introduction to computer networks, the physical
layer, the data link layer, the network layer, the transport

layer, the application layer, introduction to network security

UfuRn1siasednenauiames
Computer Networks Laboratory
Roulvvassedv : 183v99u EN813400
nMshasasnnesuarszuuuidansindetialeiu
STUURAURUULETIOU nsideusauuy RS-232 TWslnasaloanii
usasuuulussla Wslnaeaduldnendnu dumesiinlusinnoa
Edanuvaunndn uazlauniin Wslnreadidi
Basic cisco I0S and router configuration, virtual
LANs, RS-2 3 2 C, ARP, transparent bridges, spanning tree
protocol, internet protocol (IP), static and dynamic routing

protocols, transmission control protocol (TCP)

WANNTA0ENILUURIALALUUUS 8BS
Principles of Digital Communication and Modeling
Roulvvassedvn : EN813001
99AUTTNOUVBITZUUNITAAITAINALAZUUUS A0S
NUNIUF Y ILaE U UMElUTUNTUADNAILADS LUIAIILAR
ﬁug’mmaqmzmumiduLLazmﬁﬁaamauﬁama% WasALn
ansaumALaznssauadai i d e dunewds nsdanaia
Hutesdyyrafinnissuniausuuliiniduaznissiaes

ADUNLADS NITAIRAVIAKIUTDIFY Y IULUURETALAZNI5T1804

ABUAABS NISHBEANTLSEULALNITINABIABUNIADS

3(3-0-6)

1(0-3-2)

3(3-0-6)
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Elements of digital communication system and
modeling, review of signal and systems with computer
programming, basic concepts of random processes and
computer simulation, information sources and source
coding with algorithms, digital transmission through the
additive white Gaussian noise channel and computer
simulation, digital transmission through bandlimited
channel and computer simulation, wireless

communications and computer simulation

Uﬁﬁ'ﬁmwé’nﬂﬁiﬁ@ﬁﬁiLLﬂUﬁ%ﬁaLLa::LLUUﬁ'lam 1(0-3-2)
Principles of Digital Communications and Modeling Laboratory
Roulvvassedvn : s1e3v139u EN813402

n1sfvdnteyaliandeimatunauis niswustiui

a v

WizaumglUILATL WaTRUBINISNALUULAARAT N1SEIRITIA

I aa v [ a

LLUUi’]uﬁ@QLLaBﬂ’]iﬂoﬂa@\‘i NI INAUUUNAIYIEAULBUNAYN
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WaliALaZNITIIA0 LNUAINAT N1TEIRTT AN UTDITY QY1

'
faa a

wuuRadaudyyrasunIundadeulvilazn191aes szUU
N3daRATagIuADILUULAUANLAKTY STUUMIAILUUAITLEE
i M3deanslians

Lossless data compression with algorithm, optimal
quantization with programming, dynamical of delta
modulation, binary digital transmission and simulation,
multi amplitude and dimension digital transmission and
simulation, eye diagram, digital transmission through
bandlimited additive white Gaussian noise channels and
simulation, systems of binary digital bandpass transmission,

systems of QPSK transmission, wireless communications

N33EU3VaUATRY 3(3-0-6)
Machine Learning
Woulvvassigdvn : il

yaguvedlassiglszamiiion lasaingszaimiiinim
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waglpseinedseamidion n1sseuiwuuiidaounazwuulaiidaen
Tasstenisdeuiduiien lassisnsidouiuarsdu Tassne
ﬁﬂgﬂmwuaaﬂmmﬂuéﬂaw 1A59918n159A 521 T8 UAULEY
lassnegonilanuasienile uay n1sUssgndldaulasgng
Fundamentals of artificial neural networks,
biological neural networks and artificial neural networks,
supervised and unsupervised learning, single layer
perceptron networks, multilayer perceptron networks,
radial basis networks, self-organizing networks, Hopfield and

Hamming network, applications of artificial neural networks

N15UTEUIANANINLTIRINE
Digital Image Processing
L'?iau‘lwuaasqﬂ%m : EN812102 %38 EN213107
n3UsEInaRaN MIBIAT T UL NANYANINLT
A3V nsufuussnluiide Beuil nisuiudgeniwlufide
Al NMsgeNAuan AN n1sUszananan1nd nstudanin
MILUIEIUNIN UagNNTUTEINANANNLTIFUFIY
Introduction to digital image processing, digital
image fundamentals, image enhancement in the spatial
domain, image enhancement in the frequency domain,
image restoration, color image processing, image

compression, image segmentation and morphological image

processing

ARN MBS Ha Ty

Computer Animation

Roulvvassedu : EN811300
poufinmosuodiwduaudmdosdiu ginds uas

Useiimans sonduasdmsunouiinmesiodudy nszuiums

nanAURIWes LT uANSR NMTOBALUY ANTINUUY AT

a¥19unnn ndesiolunisiaun nsiinimedeulng n1s

9RNWUUMAIALAT NISIALAT NITAS1IHILUY  NISEANURAIANY

3(2-3-5)

3(3-0-6)
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(%

Mg Nsaanatafiey N153neeAUTENBY N1SARRD N1SATIA
PIGERE]

Introduction to 3D computer animation background
and history, computer animation software, 3D computer
animation production pipeline, pre-production phase
design, layout, storyboarding, development tools,
production phase animation, character design, lighting,

modeling, rendering, texturing, visual effects, post-

production phase compositing, editing, scanning

nuinuLazn1sUsEaNAldnIe3AIng s
Game Theory and Engineering Applications
Roulvwassedvn : EN812000

Nguinu N13AnKUNagns waznisululdeuly
Frudranssumiand fugu wasdgdnuallunguiinyg nns
ATENUNLATAI15AT1a89@0 N TAITINAYNS LNUFULUY
AIBUAQU LLaSLmJEULL‘U‘UﬂiﬁJUﬂQlI AN[YNTNLUY IARAENTN
GHERE ﬁ;maammmﬁau nsResRITIAmuaznIsUmgunuly
Tafau

Introduction to game theory, strategic thinking and
their applications in engineering, foundation and notation of
game theory, recognizing and modeling strategic situation,
extensive form and strategic form game, Nash equilibrium,
subgame-perfect  equilibrium,  Bayesian  equilibrium,

bargaining and applications of game

LSVIAMANTNLTIAAY
Numerical Geometry of Images

Seulvvassedyn : EN812000

a a 3

30l oLTIAAAIENTHAENITUTEYNATULUEYY

[ [ ¥
A a

LSUAEMT YT UETUNUgIY TaunsidulAaLas R T8
JEAU dugIUINeNTendnaanshagbnuseesnig JBU15vT

8819157 115851930 AINUTH NITUULAIUAIN NTBY

3(3-0-6)

3(3-0-6)
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radialunisUszanananin nsvhusuiiuRauaznisiuday
AT

Introduction to mathematical tools and theirs
applications, basic differential geometry, curve and surface
evolution, level set method, mathematical morphology and
distance maps, fast marching method, construction the shape
from shading, image segmentation, geometric framework in

image processing, texture mapping and matching isometric

surfaces

miaanLtuuszuua?lﬁa%”'ugaé’wnwﬁLawﬁu@a

Advanced Digital System Design with VHDL

Roulvvassedun : EN812200
AMHINTIABSALISTULUZEN AwrTlevAnea N3

2ONLUULTIIATIATIILAZNITODNLUULTINGANTIU WUIAANIT

Y

F180INTWIOTALDA NUNIUAITODALUUSLTINTINLAINA
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gy pssnsdenisdauuuasstu assngdannsdauuunansty
gunsalnssnsuuLinlusunsule 29asAuIn nN1seRnLULATINY
Bedu nseenuUUATesanuEaIt MsieSesaauzsn
Tsngiian naiieiesannediold assnsidsdrdunuulal
Uszauia

Introduction to hardware description language, VHDL,
structural design and behavioral design, VHDL simulation
concepts, review of basic digital logic circuit design, two-level
combinational  logic, multi-level combinational losic,
programmable logic devices, arithmetic circuits, sequential
logic design, finite state machine design, finite state machine
optimization,  finite  state  machine  implementation,

asynchronous sequential logic

N15eaNLUURAINaUTEENA
Applied Digital Design

s1eAYINFRTaUNINEY : EN812200

3(3-0-6)

3(3-0-6)
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NINUNIUATENANBALALINDT NIUTANDTLUUABIY
LAZATENANTINE NTTNOIATTARATUTZIAUAINY NUIBNTT

daiu MsdeUszaunszanssneiutanInggIu N1508nwuY

[y 1%
aa v o A

FEUURINATUNUFIUTIUAIUHUN WA WY ATASIULUUTI889
warn13snass n1sldmiesdleNiAsades nisldndeafieds
ARLTIMBIYIBBENWUY N1SeRNLUUMIaR LU TdmsunIs
nadouLardmSUdnvIsanydy q Jymvesnistuduuazns
ibigneies n1sBudueginlunianig

Review of MOS families and circuits, bipolar
transistors and logic families, digital parameters and issues,
storage elements, interfacing logic families and standard
busses, fundamentals of digital systems design including
state diagrams, modeling and simulation, use of relevant
tools, use of computer-aided design tools, design carried
out for testability and for other such characteristics,

problems of verification and validation, formal verification

UfjuRn1sniseenuuuRIviaUszend 1(0-3-2)
Applied Digital Design Laboratory
Roulvwassednn : 183v1390 EN813601

N1390NWUY WU A519UUUTIAY kAL TIa8IN15YINeY
STUURINAUULONNALD

Digital system designs are developed, modeled,
simulated and implemented in field-programmable gate

arrays (FPGA)

Sumafiiinvasassnis 3(3-0-6)
Internet of Things
Roulvvassedvn : EN812303

Sumesiinvesassnastunuziy Jaseudnlunulfn

wialulagdumnesiinvasassnds n1sUszendliyuunigsioassn

'
a

a¢ Tagavunluguazinalulagainunuig waluladlduiig

FnlanaznisiUfsuniasvesngAnssunysd nsusegnaldau
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wnelulafBumnesiinvesassnds

Introduction to Internet of Things, key concepts of
Internet of Things, explore Internet of Things technologies,
business aspects of the Interet of Things, big data and
semantic technologies, persuasive technologies and human

behavioral change, applications of Internet of Things

N1599NILUUL9ATTINAINa lneTdPuadE
CMOS Digital Integrated Circuit Design
Roulvvassedun : EN242200

nauinsudames nuiamesilidulunugauad
wAlLlagnTEUIUNITIATTINTNDE 29ATUATUUUIIE N1TUTEA
1819993995 NsldidInuLuuadauaznaing Yladuuea ae
IAUVUNATH NIUTAMDIUUUAIU N150BNLUUINITLTINEULAY
WHEIRU NITYVUIAVDINAT WITEIUTUUIN 1WATEIUTUNNT

And L@unstoya anndnenssuveudausy Mveudygiuns

AU Y

[ %

50§ anrlmenssuvesinsy n1snszanednyyIauIRng waden

Y

a 4

gV wae Aaddongy

Transistor  theory, nonideal transistors, CMOS
processing technology, circuit and layout, delay and logical
effort, static and dynamic power consumption, pseudo n-
MOS  logic, dynamic logic, pass transistor logic,
combinational and sequential circuit design, device scaling,
adders, multipliers, datapaths, SRAM architecture, sense

ampliflier , DRAM , clock distribution, phase locked loop,
delay locked loop

unludiannsatinddnsuiainsaaunnes
Nanoelectronics for Computer Engineers
waulvvessiedvn : EN242200

WAndvesansnaiigl nquinsudawesdusda n1359v89

a

NSELALAT BTN UTALSUIUSEAUUNTY FRABUUURUIU NSLTIEn

q

=3

fiannsiiladidnnings Awila duidannnsudawes n1snss

3(3-0-6)

3(3-0-6)
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Farou lalonlasaninnaistinmledn sldnnsedndudn
Tagwatdani1siun vioa1sususzavully ns1du wily
dannselindlvuires

Semiconductor physics, MOS transistor theory,
leakages threshold voltage effect, Silicon On Insulator
(SO, high k-dielectric, FinFET, double gate transistors,
strained silicon, Organic Light Emitting Diode (OLED), printed
electronics, carbon nanotube, graphene, electrical

nanoelectronic-based sensors

gUnIaluAZIWLRINI9TINTUNNG
Biomedical Devices and Sensors
Roulvvassedvn : EN242200

wuesguadilndih esufiRnsundn nsinauauds
YBUTAALAYNITINANIUYDILAY LU BsTIn1nIneldiiln
wuwofiduatauly naravednieuwes dalnfhganiaunn
fiu gunsalilesluszuudszam nmsidenyszamsenineases
warANAIMBS SYULAS 19NN ITRULTWLLAAN N1saNenIN
Sydd1uAnefaApNRIABs N1TEIONEELAENNTASIININAIN
aunIAsEALNIlY Msdesndedaeldndeslsansnuuualeya n1s
d03Na095EAUgANIA

Electrochemical sensors, lab on a chip, flow
cytometry, FET based biosensors, nano-wire sensors,
plasmonic sensors, microelectrode arrays, neural implants,
brain-computer interface, magnetic resonance imaging,
computed tomography, nanoparticle-based drug delivery

and imaging, wireless capsule endoscopy, microendoscopy

NP aLAT I URS I

XML and Web Services

Roulvvassedvn : EN811301
MwnendiduLeadiniunsedutswaznisuanilde

foya nrwrdmivesuislasassvesenaisniwiendduuea

3(3-0-6)

3(2-3-6)
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nsdpulusunsuiiiostu udly wazaiadeyatendidunea avwn
lalunsitmuiiuueundinduiiinsujduiusfugld ans
fimuIuwesiangduamansnGenldls mswanueundiaduis
druvesnsiienldiiuiedle

XML language for describing and exchanging data,
languages for describing schemas of XML documents,
parser programs for reading, modifying and creating XML
data, dynamic web programming languages, web services
implementation and invocation, mashup applications

based on web APIs invocation

nsdeulusunsugunsalliane 3(2-3-5)
Wireless Devices Programming
[oulvvassedvn : EN811301

nuszgndlfaedunuzi unanrlasusiauasdmi
gunsailiany wealulagnsetiedmivgunsalliany walulad
nsbiusnisdmsuaunsailane nmsdeulusunsugunsalliany
Ingldn1wlusunsumeuiiames n1swauilusunsuussyna
auidagiduuea nsWleulusunsuduledi nsimuilusunsy
Uszanieediondiduuea

Introduction to wireless applications, the hardware
platforms for wireless devices, networking technology for
wireless devices, service technologies for wireless devices,
wireless devices programming using computer programming
languages,  developing WML  applications,  MIDP

programming, developing VoiceXML applications

nslusunsusiafnasuazing 3(3-0-6)
Multi-core and GPU Programming
Roulvvassedvn : EN811301

yavadnIeiained n1sdndimanvesndesuuuruIy

frindussauy n1sesvnuulusunsuTafnoSLasULUUYUIU

WUURE1INTUEN MSIUSKATUNLIBANNTITIN 1A ToLnuLBud
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nslUsuNTURTY A

The era of multicore machines, a taxonomy of
parallel machines, performance metrics, multicore and
parallel program design, decomposition patterns, shared-
memory programming, threads, OpenMP, GPU
programming, CUDA

N139BNLULUINLBLNY
Video Game Design
Roulvvassedvn - laifl

amsmvedinleny writhudnnsiuguvesdinleny
n1seenkuuiAlony n1sUfdunusluny nszurumsawINy
nsUszliulaNnaa ULy

Overview of video game, introduction to principle
of video game, video game design, game interactions, game

development process, game evaluation and testing

miaamm‘uLLazmiéﬁimqﬂnsmﬂlum’%mhﬂﬂauﬁama%
Computer Network Design and Configuration
Roulvvassedv : Wil

wuudaedletedale lassasdrsuvuii@a/lod n1s
DENUUUIASETNY MIRIAINISIAEUMILUUEDR N1SRIAINTS
Fadumuuunain mssernaindud 2 msnaradindiuil 3
mseAIBnuUInante maksinisulaileginietie nada
A3IEN1IAIVANNTSNAaNASeTE Bumesidalnslnasagu
6

OSI model, internet protocol suite (TCP/IP), network
design, static routing configuration, dynamic routing
configuration, layer-2 switch configuration, layer-3 switch
configuration, wide area network ( WAN) configuration,
network address translation ( NAT) configuration, access
control list (ACL) configuration, Internet protocol version 6

(IPv6)

3(3-0-6)

3(2-3-6)

- 50 -




uAw. 2

**EN813761

**EN813796

**EN814505

ASAUNUINIIAINTTUABNNAADS
Seminar in Computer Engineering
Reulvvasedn : JuinAnunduldi 3 was
dasldsuaygynananivn nay
Funundsafuwmaluladuazainudrimiiluaie
AFMINTINADUNUADS
Seminar on technology and progress in computer

engineering

NISRNITY
Practical Training
Revlvvassedvn : Juindnundudil 3 uas
faslasuayInaINAIAIVI fau
UnAnwumazALABIinIUREtes 30 JUnIN1T N3
Annuagdedddsuniseudiainnssunisdantlnauvesaue
Fmnssueans waztnfnwagdosdinsnundaninnstinamuds
aglaarpzuuwdu S wie U
Each student is required to complete work related
to his or her chosen field of study at least 30 working days.
The practical work must be carried out with the approval of
the practical training committee and students have to hand
in their reports after the training which will be graded as S

or U

MNYINTIRAAU

Cryptography

Roulvvassedvn : EN813001
LuIRAYeTINgINSHNsTaduLaz AdlnAanSIABITaq

lawlasuuvauunsuazeauuing Jgymasn13iulgnuaznisuan

NEYUALUUANTLALNY TEUUAQLIASITUZLDaNWBa ﬁyugm

Yoanquniu danesiunisvuiudmivinean ngufunlelias

o w

wulnes Indndauuudanesiiu fiugiuvessuazlandidn n1s

1(0-3-2)

1(0-3-1)

3(3-0-6)
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weNIUsENOULAE ST UL SHARUNYUAAISITULDN5LadLe N3
nageumuluiwuany aedudiannsednd ssuudnia
AULAULATGT

Concept of cryptography and related mathematics,
symmetric and asymmetric ciphers, discrete logarithm
problems and Diffie-Hellman key exchange, ElGamal
public key cryptosystem, basic of group theory, collision
algorithm for the DLP, Chinese remainder theorem, Pohlig—
Hellman algorithm, basic of rings and finite fields, integer
factorization and RSA public key cryptosystem, primality

testing, digital signature, elliptic curve cryptosystem

NIIAMUIAIDUAN
Quantum Computation
Roulvvassedvn : EN813402

NAAANIAIUAL NAANANTAIOUALYDITEUULUA AL
gUnB LUIARYRING BN ANUTUTY 299TATDUAY ABUFY
daneInu

Quantum mechanics, quantum mechanics of an
open system, entanglement, concept of complexity theory,

guantum circuits, quantum algorithms

lulaspaulnsaiaas

Microcontrollers

L?ilau‘l‘ll‘uaﬂi’]ﬂ%‘lﬂ : EN813202 ez EN813203
ammsanvestulasroulnsatass aunsalsevuan

A o

3oailoWa Ul ATwILedTUUE doanetoyaiinean 13
1AM F29UL87 NUIBUTHULTBULIIAU NUI8AT1IUTIAY
$1989 misulasdygrameuzasnifuddta wirenisdeans
AN Lﬂ%qﬁaizw%uqq

Overview  of  microcontrollers,  peripherals,

developing tools, assembly language, input output port,

interrupt, timer, voltage comparator unit, voltage reference

3(3-0-6)

3(2-3-5)
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unit, analog-to-digital converter unit, serial communication

unit, advanced system tools

lulnsnaulnsaimastuge
Advanced Microcontrollers
[Houlvvassedvn : EN814607
aodmenssululasnoulnsaaesouin 16 uag 32 On,
mMuwszavgsdmivlulasaeulnsames dmdsenouniely
voslalasroulnsaiaes n1sdoanseunsuuuy SPI wag 12C g
waninavdansifnd vulteUszultanadygyiufiia
syuuUfinsdmdulilaseoulnsaaes sumediinvesaswds
16 and 32 bit microcontroller architectures, High
level language for microcontrollers, microcontroller
peripherals, SPI and 12 C serial communication, graphics
display, digital signal processor, operating systems for

microcontrollers, internet of things.

EEANNIARLR
Embedded Systems
ﬁau‘l&uﬁuaqsw%m : EN813202 wag EN813305
UseSanazifemlnedaay lulasneulnsaiaasiei
TUsunsuilei spuuUfiRnisnaass maduamidsenus ns
gonuuusTuULeiold suideuisnisesnwuy 1995330 N3
AOUNIULATIATITNAIUADINTT TDATNRUA N1TOBNLUULTS
anUnenssy NMseeniuuaIaLIsuaz T NALITLULATUIU N3
NAFRU N15UNF95N ASUIMSIATING
History and overview, embedded microcontrollers,
embedded programs, real-time operating systems, low-
power computing, reliable system design, design
methodologies, life cycle, requirements analysis and
elicitation, specification, architectural design,
hardware/software concurrent design, testing, maintenance,

project management

3(3-0-6)

3(3-0-6)
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N159BNLUUNUIEUITUIANE

Processor Design

L‘fiaulmjaam%m : EN813202 ey EN813204
MENMTEBNLUUMILUTZIIANA N15DDNLULYAMAT T7

Fnsyadds nsairaniedivinniinfisneg lunhedszutana

Fawmes mhenendamaniuazasng unmadeya nMwild

Tumseenuuuansnuasd waniedediodunzines Bnidie
Principles of processor design, instruction set design,

instruction cycle, implementation of processor functional

units, registers, arithmetic and logic unit, datapath,

hardware description language and synthesis tools, FPGA

AAINTIUTZUUABUNIADS

Computer Systems Engineering

Roulvvassedvn : EN813306
Uszifuazuuginimnssussuunauiomes ansns

WAUITEUUADNNIADS N1TIATIERANNABINITANTITIIY AT

fuuadnvaziantzauileidunasduiildldfeidu nns

POALUUNIENITAENTTUYDITEUU AISNAGBUTEUU NS

o (%

U1395n15UU N15UIMsdanslasanis nseenuuUTEUUT
Mauniouiu nsthszuvesnldiu

History and overview of computer systems
engineering, life cycle of computer systems, requirements
analysis, functional and non-functional specification,
architectural ~ design, testing, maintenance, project

management, concurrent (hardware/ software) design and

implementation

n1sdansuaznisldgrudeya
Database Management and Implementation
Woulvvassiedvn : EN813304

E’m’W\lLL?@%@&J‘U@Q?%UU;@’]U%@%@ 29AUTENBUYBITLUU

3(3-0-6)

3(3-0-6)

3(2-3-5)
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N133AN13gIudeLa 1AT9aI19904IEUUNTINNTTFIUTOYAD8T
iAia dsaunuuazviindeyaluniwiioafuea Mmdsaouaiy
wuuLdeu Adsaeunuges wagn1sAiunisuuudn n1sads
seeueg1aity Tnglugudeyauaznisaivaugligiuteya
WIWNIUTaYa Avilivangay n153eulusunsumienIwi
wos/teafnealussuuIanisgIudeyaoeTiAa Adalaseas
wazdoyavingiu s wnuuinudwasdaiauni madou
TUsunsugoenenIwIiLea/eaminea (Nseuiueu deiduuay
witning) nininesluszuugiudeya YR smuiderSeuly
il

Database environment, DBMS components, Oracle
DBMS structure, queries and data types in SQL, join
queries, subquery and set operations, generating simple
report, database objects and user control, data dictionary,
optimizer, PL/SQL programming in Oracle DBMS, structured
commands and composite datatypes, explicit cursors and
exceptions, PL/SQL subprograms (procedures, functions and
package), database triggers. experiments covering materials

taught in this course

Ufdunusszninenyeduasaaunnes
Human-Computer Interaction
Roulvvasseivn : EN813306
Uszihutadeuyuwdlunisiauisnsauisuazsansus
n1seeniuvdlseUsEauiuglddmiussuudadaneu ngug
Fuuu warnsanedeanisldau nmswauiduseyssauiu
At pwndrdsen msdaduiunslaenss dusioUszauiugld
wuuns i MseenuuuIanlimiiu
Human factor issues in hardware and software
development, design of user interfaces for interactive
systems, theories, models, and usability studies, user
interface  development, command languages, direct

manipulation, graphical user interfaces, World Wide Web

3(3-0-6)

- 55 .-




uAw. 2

*EN814708

**EN814774

**EN814801

design

a ¢ v a ¢ v 1
%wﬂ'lﬂ'lamﬁuagaLLazms'JLﬂs’lwmaa‘gmmﬂ%zy
Data Science and Big Data Analytics
Woulvvessiedvn : EN813304

[
U o IS

nyinTendeyarunalngtuiugdl WINMTIATIER
Toyarunlve) NINUMIUIBNTIATIEIToYE NoulwasisnIs
Ansigvidugs matundy ngenudiniug nisliesesinsannes
N19974UN NISIATIENOYNITULIAT N19ILATIENTBAINY
Wun3ig agy

Introduction to big data analytics, data analytics
lifecycle, review of basic data analytic methods, advanced
analytical theory and methods, clustering, association rules,

regression analysis, classification, time series analysis, text

analysis, mapreduce and Hadoop

WdeiiAun1snauiInasvaniLls
Special Topics in Computer Software
Roulvvasseiv : sadldsuayInannIAdvIIneu
ussgnsuaze AuTeluitetiaguitiaulaluaiun
AR ILADTONALS
Lectures and discussions on current topics of

interest in computer software

madeusaszninauaiatiy
Internetworking
Roulvvassedvn : EN813400
wuriisruumIetienaufinmes nslnroaifioniny
muqmmsﬁami HaRRguaNNALATY N1TYINTULUULEIADY
A mnsliuing inferiouuuliane anuiiuasueaaetne
nInTIvdBULAIeYY Bunasiininsinaea
Introduction to computer networks, transmission
control protocol, multimedia  applications, queueing,

quality of service, wireless networks, network security,

3(3-0-6)

3(3-0-6)

3(3-0-6)
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network monitoring, internet protocol
AMNTILAIYDIABUAIADS
Computer Security
Feulvvasseiv : dadldFusygrnannaivriiau
foanAumnusiunwesneufiumes ulsuiesua
funs msldundedoyaitimmne msuaremysglevdainaiig
Foege Inenisdnstadu daineadedis arsifiuadn
wlawnsalviszuumeuiames
Computer security threats, security policies, target
acquisitions,  exploiting  vulnerabilities,  cryptography,

network forensics, system hardening

msfessuuuliane
Wireless Communications
Roulvwassedvn : EN813400
svuvdeansuuulSanetunug svuudeansuuuliany
affelyal wdnyaniseenuuusEUVLLIARABATUUUITAGANS
wadiansdhdvanemsdmsunisieaisuuulians nsunsves
Fyanaingedeui magadeluitivunalng ssuuuazanmsgu
n1sdeansuuulians UINITIULUUYNIY WAL UINTFIU
iwenlamzfiuuuliansloviivad 802,11 wnsgIuugysiay
wmsgulensilad 802.15
Introduction to wireless communication systems,
modern wireless communication systems, the cellular
concept system design fundamentals, multiple access
techniques for wireless communications, mobile radio
propagation, large-scale path loss, wireless systems and
standards, Wi-Fi and the |IEEE 802.11 wireless LAN standards,
Bluetooth and IEEE 802.15 standards

wsavgl3anediuyana
Wireless Personal Area Networks

$eulvvassedun : EN813400

3(3-0-6)

3(3-0-6)

3(3-0-6)
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wieveliaediuyanalowu ANABINITVBY
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gunsalfudsdayias n1Insetevesdyginuuuliany

L7

| (%

Wslamoadesdygiusiuiuvesnsetigliasuuuianizia
mimﬁauﬁﬁumqﬂmaiu,asmw‘fwwuﬁuaﬂﬂﬂmaaLﬁamLé’WN
yagn wn3eviedugesiiate and msviuveaunieviels
angdruyanauuulofiiesdu 6 (BLOWPAN) N13v91uv04
aunsaluuudinyprauudumesiie

Introduction to wireless personal area networks
(WPAN), transceiver requirement, RF propagation, Ad hoc
wireless media access protocols, mobility and routing and

WPAN  protocol, bluetooth, Zigbee, 6LoWPAN and
applications of WPAN in internet

LAsavngAUNALADSHII Y T
Modern Computer Networks
Roulvvassedvn : EN813400
wiedwadului eafuszneufiugiuvenniotiy

adelvi Jadeiugruvenniaviealelvil gondwisaluiidnis

v
a

nfs daumuausenduasAlilidaiisnie drunenmiindures
gonFursalniidnisnianaluladidnisnfleiduinasyaa
Tawdu fladdunsvhaumaluladiadsnflsidunesyalawi
A msIuUIng Bumedidnvesasind

Modern computer networks, elements of modern
computer networks, requirements of modern computer
networks, software defined networks (SDN), SDN control
plane, SDN application plane, network functions
virtualizations ( NFV) , NFV functions, quality of service,

internet of things

AANINABUNIRG
Cloud Computing
$eulvvassedun : EN813204 uay EN813305

VANYaVDIAAIAABLTNIAY Lufn wazluna walulag

3(3-0-6)

3(3-0-6)
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flAnnand nalnvesaandaeufiaofe fulassadisiiugu
AIUNITUTNITIANTT AUNITSNYIANUandAe ao1tdnanssy
YaIAaNAABNTIRT LazmTuTUAaTIRABN IR
Fundamental of cloud computing, concepts and
models, cloud-Enabling technology, cloud computing
mechanisms, cloud infrastructure, cloud management,
cloud security, cloud computing architecture and working

with clouds

AMNARNEINIIIAINTIUADUNIADS 6 wUBNA
Cooperative Education in Computer Engineering
Houlvvassedn : Dulindnwduli 4 was Feslfsvoyginan
21A3Y1 Ny

UnAnwidesufuinauasmisaiusuiageuluaiy
a19713v713AINIINABNNINDS lnefosl JURuAunaInIy
wHun I nuitauauildureunneanninauivsnw
pg1toy 16 dUai Imaﬁﬁﬂwmwué]’aqmesmiﬂmmﬁ@jmu
vierinauhll dhnwidesdounsnudunadauazgnuseiiu
IneAZNTINNTUTELHUNATD51879)

Each student required to work responsively in the
area of computer engineering, fulltime work plan must be
established and followed under supervision of his/ her
advisors at least 16 weeks, job description must be
different from that of normal practical training or visiting,
student required to write a technical report and assessed

by subject committee

N156938UTATINITIAINTTUADUNILADS 1(0-3-2)
Computer Engineering Pre-Project
2 a & @ Y a P Yo
woulvvassedyn : WutnfAnwduitn 4 uasdedldsuaygyinain
ANMIYIINDU

ANSANSIITIUNTTUBLALNITODNLUUMIAINNAAVD 91U

lassnislumdeifetesivimnssuneuiinneinelininugua
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‘U@Qﬂm%ﬂiﬁuﬂqﬁﬁﬂgﬂ@ﬂﬂﬁﬂﬂqi

Literature surveys and conceptual design of a
project on a topic relevant to the field of computer
engineering under the supervision of the project advisory

committee

1ASINTITIANTTUADUNIADS
Computer Engineering Project
Roulvvassedvn : EN814998
ulassnslumideiiieadestuimnssuneufinmes
daifiosannnisfnuiluien EN814998 negldniuguares
ALIENSIUNSTUSnwlATINIg
Project on a topic relevant to the field of computer
engineering in continuation of the study of EN814 998

under the supervision of the project advisory committee

uAaARaFIMITUIAINTIUAIENT 1

Calculus for Engineering |

Rovlvvassedv : ifl
NYAUALINADTE NS UNINALRAUVBITEUUANNNS

L4

Agadanneadly 2 Sduaz 3 98 19191ANMIATIZY AllaLay
anusiaideswosilsdturnadsiinusiien syiusvesiladdush
wUsifsanaznsuszgndifnidedn Surudsdou guifeida
AdlnFnansUSHuSTuLLE MsmUTusiBeiaian

Matrix algebra for solving system equations, vector
algebra in 2-D and 3-D, analytic geometry, limits and
continuity of valued functions of one variable, derivatives
and their applications, polar coordinates, complex number,

math induction, introduction to integral, numerical

integration

2(0-6-3)

3(3-0-6)
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WARARAFINITUIAINTINAIENT 2
Calculus for Engineering Il
Revlvvasmedvn : 314 126
wallAvreIn1snIUsHUS N1sUseendvesUIiusves

@ @

Heddusuusfer fladdunatefuys alauazanudeiloes
Heidunatefudsiien eyiusdes drdulazeunsuatuives
IUIUITE BUNTUAR

Techniques of integration, application of integration
of real value functions of one variable, functions of several
variable, limits and continuity of functions of several

variable, partial derivation, sequence and series of real

numbers, power series
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Calculus for Engineering llI
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Vector algebra in three dimensions, line, plane and
surface in 3D, Euclidean space, function of several
variables, Jacobian, derivatives of function of several
variables, directional derivations, applications of derivatives
of functions of several variables, multiple integrals,

coordinate systems and integration in various systems, line

integrals, surface integrals, integral theorems
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Differential Equations for Engineering
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First order differential equations, second order
differential equations, higher order differential equations
and applications, linear differential equations with variable
coefficients, system of differential equations, Laplace

transforms and applications, Fourier series, boundary value
problem, elementary partial differential equations
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Laboratory on basic Physics, component of force,
vernier micrometer and spherometer, Young’ s modulus,
simple pendulum, Westphal specific gravity balance,
viscosity measurement using Stoke’ s law, rotational
dynamics, coefficient of linear expansion, resonance in air

columns and Meld’s experiment
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Laboratory on basic Physics, Wheatstone bridge,
tangent galvanometer, RC-circuit, multimeter, oscilloscope,
determine the focal lengths of the concave and convex
spherical mirrors, determine the focal lengths of the
concave and convex lenses, determine of the refractive
index of liquid by using a convex lens and a plane mirror,

spectrometer and Newton’s rings
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Roulvvassedvr : il
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Vectors, force and motion, conservation of
momentum and energy, oscillation motion, rigid bodies
motion, fluids dynamics, heat and thermodynamics and

gravitational interaction
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Electric interaction, magnetic interaction,
electrostatic and static magnetic field, electromagnetic
induction, electric current and electronics, wave motion,

electromagnetic wave, optics, introduction to quantum

theory, atomic structure nucleus and introduction to
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(Curriculum Mapping)
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1. AWNUINI9IYINIG

594ANENIIA5E

2. Us¥InnisAnen

AU FoUsa (evn3vn) Fosandu,Uszna U w.ai
U
Usues | aau. Gennssulnsauuiai) aotumaluladnszaounan 2534
RIAUNIMTAIANTET
Uszwelng
US| MEng. (Telecommunications) | Asian Institute of 2542
Technology Usgindlney

3. WAIUNI9IBINTG (AU 5 Udaunas)

31

3.2

3.3

191 WilNdD WssLEnaNTUTENAUNTHBU

Nvwg 1WWeasusna (2556). Inein1ssiaduidendaaians. saflus
UPINSIAB VDU

Miweg 1Weasuzna (2556). lenansuszneunisaeuljoRnisudnnsdoasuuudaa.
AIAIPIAINTINADNNUADS AUEIAINTIUAIENT UNINLINYVOULAY. 298
.

NASUITY

UNAIUNIEIBING

Bhichate, C. (2016). A variant of Pollard's Rho method for the ECDLP over a
field of characteristic two. In Proceedings of the IENC2016.

Bhichate, C. (2015). A variant of the BaBy-Step Giant-Step for computing the
elliptic curve discrete logarithm over field characteristic two. In
Proceedings of the NETS2015.

Mwwg Weasuzna. (2558). mamuawaslymasniiivigaduldadndmioad
anwazlanzad. TusgaunsussyaivInsseiued. unnine1desde.

Krissanee, K., and Bhichate, C. (2014). The Construction of ElGamal over Koblitz

Curve. International Journal of the Advanced Materials Research.
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Bhichate, C. (2014). The Construction of ElGamal over Koblitz Curve. In
Proceedings of the IENC2014.

Wiveg WesuNa. (2556). n1swnsianiensilsluainuiginduindidnluidulé

(%

a a A A & o a o
L9ITLAUDNANAINA. ITATIVYU.

4. Uszaumsallunisaeussavgaufner 19 U
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EN812000

EN812102

EN812900

EN813001

EN813402

EN813403

EN813504

EN813761

TynAtinLazNyAtinLTEY

Discrete Mathematics and Linear algebra

19T dYnd Way SEUU

Circuits Signals and Systems
NsHnUHURNAMNITUABUNIADS

Computer Engineering Workshop practice
nszUIUNsAlLAGRANLAZLUUTIA09

Stochastic Processes and Modeling
vdnnsAeansuuuRIvauaruuUsaes

Principles of Digital Communication and Modeling
UitRnsvdnnisdeansuuuidvianaziuudiaes
Principles of Digital Communications and Modeling Laboratory
LVIAUANINLTIAIAY

Numerical Geometry of Images
NTANNUMIIAINTTUADUNLADS

Seminar in Computer Engineering

EN813796 A1SHNaU

EN814505

EN814506

EN814774

Practical Training

INYINTINEIU

Cryptography

N1IAUUIAIDUAL

Quantum Computation
WTaNLAEN AU INDSTONALIT

Special Topics in Computer Software
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Computer Engineering Pre-Project

EN814999 1ASINISIAINISUABUNADS

Computer Engineering Project
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150 791

158 701

158 714

158 881

158 882

158 883

158 884

158 996

5z 0UTIENTIAINTTUANERNS
Engineering Research Methodology
ANALASLUUIIADY

Statistics and Modeling
m'imﬁhmmgauﬁqﬂL%aﬂaunm?

Convex Optimization
WTONLAENIIAINTTNADNNUADS 1
Special Topics in Computer Engineering |
W NLABIIAMINTTUADUNLADS 2
Special Topics in Computer Engineering Il
W NLAYIIAINTTUADUNLADS 3
Special Topics in Computer Engineering |lI
W NAYNIIAINTTUADLNILADS 4
Special Topics in Computer Engineering IV
Aeiinus

Dissertation
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2. Us¥InnisAnen
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oLy
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U‘%iyiyﬂw M.Sc.(Computer Sciences) The George Washington 2535
University, U.S.A.
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3.2 WA

3.3 UIAIUNINIVINTG

Taweepworadej, W., and Buasri, P. (2016). Vehicle routing problem for electric

bus energy consumption and planning. In Proceedings of the

international conference on advances in science, engineering,

technology and natural resources, ICASETNR-16.

Taweepworadej, W., and Buasri, P. (2015). Vehicle routing problem for electric

bus energy consumption estimation. In Proceedings of the

international conference on environment and renewable energy.

Roengniransathit, P., Taweepworadej, W., and Polpinit, P. (2014). Multi-platform

Institutional ~ Repository. International  Journal of the Advanced

Materials Research.

Taweepworadej, W., and Khampliw, P. (2014). Online statistics report system in

3-D bar graph on google earth Using KML. In Proceedings of the
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international conference on advanced materials, structures and
mechanical engineering.

Chaiyasing, P., and Taweepworadej, W. (2013). The add-on multiplatform agent
for multitrigger active relational database system. In Proceedings of the
international conference on Information and Social Science, 1SS 2013.

Chaiyasing, P., and Taweepworadej, W. (2013). MySQL add-on agent for
multitrigger ARDBS. In Proceedings of the international conference on
Information and Social Science, 1SS 2013.
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5. A15zaudauU
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EN811300 wanyavesn1silisulusinsuneuiiines
Fundamentals of Computer Programming
EN812303 Iﬂiﬂﬁ%ﬁﬁﬁayjaLLaz%&umaﬁ%
Data Structures and Algorithms
EN812700 n1atfigulusunIunenloaltuud
Assembly Programming
EN812900 n1sinUfURnuimnssuneuiames
Computer Engineering Workshop practice
EN813002 guin13AuIn
Theory of Computation
EN813304 szuugIudeua
Database Systems
EN813305 seuuufumnis
Operating Systems
EN813761 N13duNuImMISIAINTTUABNNILADS

Seminar in Computer Engineering
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Special Topics in Computer Engineering |
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Special Topics in Computer Engineering |l
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Special Topics in Computer Engineering |lI
WVaNLAENIIFINTIUABNNUADS 4
Special Topics in Computer Engineering IV
Aeiinus

Dissertation
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AU FoUsyay (@n3wn) Haantiu, Uszine U wafiau
USeums | B.S. (Electrical and Computer | Carnegie Mellon University, 2546
Engineering) US.A.
USeygln | M.S. (Electrical and Computer | Carnegie Mellon University, 2548
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Usgugywan | Ph.D. (Electrical and Carnegie Mellon University, 2554
Computer Engineering) USA.

3. WAIUNINIVINTG
3.1 9UY
3.2 UNAIUNINIVINIG
Saikaew, K. R., Poltree, S., Chaipah, K., and HARUECAIYASAK, C. (2015).
Improving answer retrieval from web forums with topic model and
ontology. Walailak Journal of Science and Technology (WJST), 13(6),
451-463.
Jantila, S., and Chaipah, K. (2016). A security analysis of a hybrid mechanism to
defend DDoS attacks in SDN. Procedia Computer Science, 86, 437-440.
ans nahjuna, a3Anm etainesd, S 8303 1una, nsuda W, wazuIund Aan
LA T¥ g. (2557). A system for passenger train's arrival and departure
update of using rider's smartphone GPS trace. In Proceedings of the
seventh  Atrans symposium  student chapter session. Asian
transportation research society.
Krajang, K., and Chaipah, K. (2014). Statistical and data mining analysis for a
hospital risk management system. In Proceedings of the eighteenth

computer science and engineering conference, ICSEC.
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Pongnumkul, S., Pechprasarn, T., Kunaseth, N., and Chaipah, K. (2014).
Improving arrival time prediction of thailand's passenger trains using
historical travel times. In Proceedings of the eleventh international
joint conference on computer science and software engineering,
JCSSE.

Leelathakul, N., and Chaipah, K. (2013). Quantitative effects of using facebook
as a learning tool on students performance. In Proceedings of the
international joint conference on computer science and software
engineering, JCSSE 13.

NYIA YIWKT, NUAT AuD, 8URA LWana, U 1sugissa, wavasda Augn.
(2556). 2 UVUITNITIANI19993% 0900 uladuNNIINEIduVOULAY. In
Proceedings of the national conference on computer information

technologies 2013, CIT2013.
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5. A15z9Udau
e NIRRT (wé’ngmﬁ)

EN811300 wanyavesn1silisulusinsuneuiiimes
Fundamentals of Computer Programming

EN812900 n1sinUfURnuimnssuneuiames
Computer Engineering Workshop practice

EN813400 1A30918AaUNIADS
Computer Networks

EN813401 UfjUAnsiasedngneuiiaines
Computer Networks Laboratory

EN813800 msaaﬂLLUULLazm'iéfwhqﬂﬂimﬂlum%ﬂ’mﬁamﬂaLm@%
Computer Network Design and Configuration

EN813761 n13duNuImMISIAINTTUABNNILADS
Seminar in Computer Engineering

EN813796 n1sHnau

Practical Training
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158 771

158 881
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158 884
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wielulaBaoufiumediiensanulutlagii
Current Computer’s Technology in Education
WTONLAENIIAINTTNADNNUADS 1
Special Topics in Computer Engineering |
WTONLANIIAINTINADNNUADT 2
Special Topics in Computer Engineering |l
W NAYIIMINTTUADUNLADS 3
Special Topics in Computer Engineering IlI
WTONLAENIIFINTINABNNUADS 4
Special Topics in Computer Engineering IV
dununufiinug 1

Dissertation Seminar |

fununufinug 2

Dissertation Seminar Il

fununufiinug 3

Dissertation Seminar lll

Auiinus

Dissertation
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U‘%iyiyﬂw M.Sc. (Electrical Engineering) | lowa State University, U.S.A. 2539
Usgugywan | Ph.D. (Electrical Engineering) | lowa State University, U.S.A. 2543

3. NAIUNINIVINTG
3.1 #7151

3.2 MUY
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Valeeprakhon, T., and Eua-anant, N. (2015). Segmentation of connected red
blood cells based on distance per displacement ratio maximization
criterion. Matter: International journal of science and technology.

Pimpisan, P., and Eua-anant, N. (2014). Speed improvement in region splitting
and merging image segmentation using graphic processing units. In
Proceedings of the eighteenth computer science and engineering
conference, ICSEC.

Junrat, J., Saikaew, K, Eua-anant, N., and Pattaramanon, R. (2014).
Implementation and evaluation of SDS-PAGE image analysis on a
mobile app. In Proceedings of the eighteenth computer science and
engineering conference, ICSEC.

Eua-anant, N., Ratanapakorn, T., and Daengphoonphol, A. (2013). Digital image

processing algorithms for diagnosing diabetic retinopathy from fundus
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photography in diabetes patients. In Proceedings of the international

conference on embedded system and intelligent technology 2013.

Eua-anant, N., and Rueannoi, T.

(2013). Scanned printed Thai character

recognition using the bitmap-to-sequence transformation. In

Proceedings of the international conference on embedded system and

intelligent technology 2013.
4. Uszaunsallumsaauszaugaudnen 25
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sEAUUTYINT
EN811100 N193LA312199 5L 0aLdu

Linear Circuit Analysis

EN812101 UfURMsweuzdendiany3ind

U
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Engineering Electronics Laboratory

EN812102 1495 dgyeynau Wag s5uUU

Circuits Signals and Systems

EN812900 n1sinUfURnuimnssuneuiames

Computer Engineering Workshop practice

EN813501 N15USTHIaNaNINIRYIA

Digital Image Processing

EN813761 NISAUNUMNIAINTIUABURILADS

Seminar in Computer Engineering

EN813796 A1SHNIU

Practical Training

EN814774 $UaMA¥NIADUNLADTUONALIT

Special Topics in Computer Software
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Cooperative Education in

Computer Engineering
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Computer Engineering Pre-Project
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Computer Engineering Project
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Pattern Recognition and Object Detection
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Advanced Digital Image Processing
MToilAYNIIAINTTUADNTINDS 1
Special Topics in Computer Engineering |
W NLABNIIAINTTUADUNLADS 2
Special Topics in Computer Engineering |l
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Special Topics in Computer Engineering IV
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Dissertation

- 111 -

UAe. 2



UAe. 2

UYISd aa1Ns
1. AWNUINI9IYINIG

219158

2. Us¥InnisAnen

fod)
=
o
=

AU yauTeyey (819173%7) yagaaUu,Ussina
U

USues | AU, (BAnssunauiimes) URINERBVRULAY, Usenalneg 2538

USeygln | M.S. (Computer Engineering) | Case Western Reserve 2543
University, U.S.A.

Usgyeyten | D.Eng. (Computer Science) Asian Institute of Technology, 2550
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predictive control for a buoyancy-driven airship. In Proceedings of the
second national conference on farm engineering and automation

technology, FEAT 2015.
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Processor Design
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(0) lnTeairsfianin (Discrete Structures)

- Functions, Relfalions and Sels - Graphs and Trees

- Basic Logic - Discrete Probability
- Preof Techniques - Recurrence Relation
- Basics of Counting - Generating Function

(1o) Wgmsmaiouluruny (Programming Fundamentals)

- Fundamental Constructs - Event Driven Programming

- Algarithmic Problem Soiving - Object Oriented

- Data Structures - Foundations Information Security
- Recursion -~ Secure Programming

(o) M mFUFanLazTwAaUAT (Algorithms and Complexity)

- Basic Analysis - Distributed Algorithms
- Algorithmic Strategies - Basic Computability
- Fundamental Algorithms

() InssauuasantlnenyTy (Archiecture and Organization)

- Digltal Logic - Memory Architecture
- Data Represantation - Functional Organization
- Assembly Level Organization - Multiprocessing

(&) T=uuUJfinTT (Operating Systems)

- Overview of Operaling Systems - Scheduling and Dispatch
- Operating System Principles - Memory Management
- Concurrency
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(&) mmlszinansindatig (Net-Centric Computing)

- Intreduction - Web Organization
- Network Security - Networked Applications

(o) i adEoulisunsy (Programming Languages)

- Overview - Virtual Machines
- Basic Language Transiation - Abstraction Mechanisms
- Decaarations and Types - Object-Oriented Programming

(@) Ufauiuirswitsuypiuaznouialaes (Human-Computer Interaction)

- Foundations - Bullding GU! Interfaces
(et} nrlifnuasmMTIzaIBHan W (Graphics and Visual Computing)

- Fundamental Techniques - Graphics Systems
(@0} UV YAT (Intelligent Systems)

- Fundamental Issues - Knowiedge Based Reasoning
- Basic Search Strategies

(0@) MIIAMIETOUNN (Information Management)

- Information Medels - Dala Modeling
- Database Systems

(aln) Usziiinn i fsnuusz3endw (Soclal and Professional Issues)

- History of Computing - Professional Ethics
- Social Context - Risks
- Analytical Tools - Intellectual Property

{am) FAINTTUTENAUIT (Software Engineering)

- Software Deslgn - Requirements Specifications
- Using APls - Software Validations

- Tools and Environments - Software Evolufion

- Software Processes - Software Project Management

(ec) M dAfenTafuan (Computational Scence)
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(a) v{upun'mﬁuulmunm {Programming Fundamentals)

- Programming Paradigms
- Aigorithms and Problemssolving

- Event Driven and Concurrent Pregramming

- Using AP

(ie) ndiamgainimauiamad (Computer Mathematics)

- Funclions, Relations and Sels
- Preof Techniques

- Graphs and Trees

- Recursion

- Expectation

- Stochastic Processes

- Hypolhesis Tests

(o) BeArMIBlng (Electronics)

- Electronic Properiies of Malerials

- Diodes and Diode Circuits

- MOS Transistors and Biasing

- MOS Logic Families

- Bipolar Transistors and Logic Families
- Design Parameters and Issues

- Storage Elements

Lo

(o) ATINAEAIAINE (Digital Logic)

= Switching Theory

- Combinaticnal Logic Circuits

- Modular Design of Combinaticnal Circuits
- Memory Elements

- Sequential Logic Clrcuits
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- Programming Constructs
- Recursion
- Object-oriented Programming

- Basic Logic

- Basics of Counting

- Discrete Probability

- Continuous Probability

- Sampling Distribution

- Estimation

- Correfation and Regression

- Inlerfacing Logic Families and Slandard Buses
- Operational Amplifiers

- Circuit Modeling and Simulaticn

- Data Cenversion Circults

- Eleclronic Voltage and Currenl Sources

- Ampifier Design

- Integrated Circult Bullding Blocks

- Digital Systems Design

- Modeling and Simulation
- Formal Verification

- Fault Models and Testing
- Deslign for Testability
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(@) Imau‘s"miay,aua:{weuﬁ (Data Struclures and Algorithms)

- Basic Algorithmic Analysis - Computing Algorithms
« Linked List. Queues, Stacks - Distributed Aigorithms
- Binary Tree, B-Tree, Heap - Algorithmic Complexity
- Algorithmic Strategies - Basic Computability Theory

(o) TnsseuusranlnunTrunawiames (Computer Architecture and Organization)

- Fundamentals of Computer - Processor Systems Design
- Computer Arithmetic - Organzation of the CPU
- Memery System Organization and - Performance

Architecture
- Interfacing and Communication - Distributed System Models
- Device Subsystems - Performance Enhancements

{vf) TUVUURNTT (Operating Systems)

- Design Principles - Memory Management

- Concurrency - Device Management

- Scheduling and Dispatch - Security and Protection

- File systems - System Performance Evaluation

{<) sy udayn (Database Systems)

- Database Systems - Refational Database Design
- Data Mcdeling - Transaction Processing

- Relational Databases - Diskributed Databases

- Database Query Languages - Physical Database Design

(«) ImInTTuvenAuIT (Software Engineering)

- Software Processes - Software Tools and Environments
- Software Requirements and Specifications - Language Translation

- Software Design - Software Project Management

- Software Testing and Validation - Software Fault Tolerance

- Software Evolution

- 207 -



und.«

(w0} IFTDINERBRTIADT {Computer Networks)

- Communications Network Architecture - Wireless and Moblle Computing

- Communications Network Protocols - Performance Evaluation

- Local and Wide Area Networks - Data Communications

- Chent-server Computing - Network Management

- Dala Security and Integrity - Compression and Decompression

od.o.0 MAITIMINITITaNAUT

pafmfuasE S inanTIuge T suaneTse Software Engineering Curriculum 83
“ v - -« wd
@NAUABUNIAET IEEE unz ACM iimusnduamiii

(0) gu!ﬁuﬁﬂuﬁ'zmaf (Computing Essentals)

- Computer Science Foundations - Construction Tools
- Construction Technologies - Formal Construction Methods

(i) v{uj'lumiﬂﬁ'lsafua:“mnmn (Mathematical and Engineering Fundamentals)

- Mathematical Foundaticns - Engneering Economics for Software
- Engineering Foundations for Software

() T i AL UR (Professional Practices)

- Group Dynamics and Psycholegy - Professionalism
- Communications Skills for Soffware Engineer

(&) mynTsRussn I euuiheema WduaT (Software Modeling and Analysis)

- Modeling Foundations - Anafysis Fundamentals
- Types of Models - Requirements Fundamentals
- Eliling Requirements - Requirement Validation

- Requirements Specification & Documentation
(&) nrIsenuuLsendud (Software Design)

- Design Concepts - Human Computer Interface Design
- Design Strategies - Detafed Design
- Architectural Design - Design Suppert Tools and Evaluation
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(5) M IMATULRENARBUTENAWTT (Software Verification and Validation)
- Verification and Validation Terminolegy & - Human Computer User Interface Tesling and
Foundation Evaluation
- Reviews - Problem Analysis and Reporting
- Tesling
(of) FIRWIM T8 ITEWANIT (Software Evolution)
- Evolution Processes - Evolution Activities
() nEzUn e WAL {Software Process)
- Process Concepls - Process Implementation
(o) A weNFuIT (Software Quasty)
- Software Quaiity Concepts and Culture - Process Assurance
- Software Quality Standards - Product Assurance
- Software Quality Processes
(o) myiamandwL:d (Software Management)
- Management Concepls - Project Control
- Project Planning - Software Configuration Management

- Project Parsonnel and Organization

od.a.c A1 3B Unaladasawna

mvfmw;hmnrﬁmmnluhﬁawmm suananusimnnuneufamed [EEE uaz ACM
- d
TYRHBUARIN

(@) \{upumnluhﬁmmmm {Information Technology Fundamentals)

- Pervasive Themes in IT - IT and #s Related & Informing Disciplines
- History of IT - Application Domains

(o) UfFwuER Ry duRznaaiiiee’ (Human-Computer Interaction)

- Human Factors - Accessibility
- HCI Aspects of Application Domains - Emerging Technologies
- Human-Centered Evaluation - Human-Centered Software Development

- Developing Effective Interfaces
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(=) m'lm?umun:rmﬂ't:ﬁumaumﬂ {Information Assurance and Security)
- Fundamental Aspects - Forensics
- Securlties Mechanisms - Information States
- Operalional Issues - Security Services
- Paiicy - Threat Analysis Model
- Allacks - Vulnerabiliities
- Security Domains
(&) MIAM T TRWNA {Information Management)
- IM Concepts and Fundamentals - Data Modeling
- Database Query Language - Managing Database Envircnment
- Data Organization Architecture - Specal-Purpose Database
(&) mmysanarmdelisunmuazmalslai (ntegrative Programming &Technologies)
- Intersystem Communicatlcns - Software Security Praclices
- Data Mapping and Exchange - Miscellanaous [ssues
- Integrative Ceding - Ovenvew of Programming Languages
- Seripting Techniques
(o) aflamasiuszaiadmivimalulsfmiewing (Mathematics and Statistics for IT)
- Random Varables and Funclions - Discrete and Continucus Probability and
Distribution
- Basic Logic - Hypelhesis Testing
- Discrete Probability - Sampling and Descriptive Statistics
- Functons, Relations and Sets - Simple Linear Regression
- Graphs and Trees - Correlation Analysis
- Application of Mathemalics to [T
(%) 13118 (Networking)
- Foundalions of Networking - Security
- Routing and Swiiching - Network Management
- Physical Layer - Applications Areas
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(=) v‘fupumﬁuu'[ﬂ‘sumu {Programming Fundamentals)
- Fundamentals of Data Structures - Algorthms and Problem-Solving
- Programming Conslrucls - Event-Driven Programming
- Object-Oriented Programming
() uwsaefuomlulal (Platform Technologies)
- Operating Systems - Computing Infrastructures
- Architecture and Organization
{wo) MTNFITNHWAENTTUTAITTZUY (Systems Administration and Maintenance)
- Operating Systems - Administrative Activities
- Applications - Administrative Domains
(aa) amﬂnunmua:mqnmnmuu {Systems Integration and Architecture)
- Requrements - Testing and Quality Assurance
- Acquisition/Sourcing - Organizational Context
- Integration and Deployment - Architecture
- Project Management
(oln) UszthunndeauuazTeiw (Social and Professional Issues)
- Professional Communications - Lega! Issues in Computing
- Teamwork Concepls and Issues - Organizational Context
- Service Management - Professional &Ethics Issues & Responsibililies
- Social Context of Computing - History of Computing
- Intellectual Property - Privacy and Civil Liberties

(o) TrUuIUUazRulaE (Wed Systems and Technologies)

- Technologies - Web Develepment
- Information Architecture - Vulnerabilities
- Digital Media
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(@} ﬁpuﬁnav"«maﬁazmﬂlubﬂ @A (Computer and Information Technology Fundamentals)

4 03 -
- unmmumnIu'[aﬁmaumnua:nnaam b uagauzmm'niaya

- Usrifvasnenianafugemifams - iWfenuuasn 1o ms

- Tuuding - BumsfiliauasSadtdiy

- ponLaEneuRBuNIADT - TRUULTIIRHR

- werldurfilsumang - AEANAMLAATAENAEEITEL
- uwaAWBTuRBuRIIRET - Viurmuasseey lswed

{i) msdluuldsunTa (Computer Programming)

- winiaduaruliunn - madiouliurnndsfeuand
.~ 4 .
- mviswlUTenTieiUs TS 9

(o) Tnsasindaysuasdansiiiy (Data Structures and Algorithms)

. Imaﬁ‘uim‘l‘a - Mafunays
- morusdduTaye - mnh:qnﬂmaﬁﬂﬁugmﬁnuﬁﬂrum'lupﬁv

(o) madioulisunarmzuuiy (Web Programming)

- MIEITRIuEaiy - myshslurunndsuiy

LS - . : - J -
- nBEnuVEWARREE Y - nalngnikazmraG U iveoue
- maghuuwusuaiinugslawaiin - suvlsnaeehuiLMlaya

v o A oAa .

- EMEWIRRENYBAITUL WNR A - SafTfa i uA U TBI I T
: mmmmﬂagnﬁu

() T=uupudoya (Database Systems)

- WANAARIBITEULF WIBYR - MENBRFILER

- stnilaunTauvessuugwdeys - MIRENLULTTUEBYG

- qumniAves ey - PraaiuRBI WY
-~ - »

- TULTANTT§IWYEYR - MIgUATIUTIWIBYR
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a4 -
(%) TTUUFTIERIMANEMTIANTT (Management Information Systems)
x . 4 ~ -
- WugmvsrTyusIswmauaclasiai - nagnimmitruumewraiel i wbou
g BEANTUE N INRIWI TEU U TN
- BIRMIUALITIANTT - MIAMTINEFWISUUTTIMNR
- UNUMYBITLUE AR ALMBSANTT - syumivunIanduly aflayaussmiios
doyn
- MY TN UUTTIaWNA
(o) MTUATISWRRSRENUULTELY (Systems Analysis and Design)
- saflEnauvaITsUY - ANTIAWABIMT
- RN ITMANRMI T LY - MaBANkUUTIUY
- NTUTUATINGTELY - mighevandwrfiuwuy
- mfiensinruteants - lENmMIEaEneIMIBENkUY
- UHWATWHARINULTREY - MIWERUEHAMTIATIEA LAz BENKUL
() wiesuneuWunad (Computer Networks)
- WWIRALATEIRLTENBUYBI T UURTET Y - TULRIETUTRULRSLNE 9
- wasgmevviisealonsle - mydamaniedn
- Inlwlail gunislindere - RYgNMALATMIAM I TILRABATOY

- TwrInpasunsiniygnn
(!} m‘mx‘a’umvamuunimmﬁ {Information Systems Security)

- UsnmyasnsRnmukazmTaans - magninTvunsuiaunes
- wlnnousemaUfiRRen eIy - mrdamIesn ISR MATINMA
{ao) lmmunauﬂmnﬁﬂnpﬁa {Business Computer Project)

3 Hmwjnuuawmﬁ'lﬁﬁuum uRsmAnsAuR TR e fnmaudesms Sinms
BENUULUAZIRRINTIULOMNTAWNANIETAT WiekaussTaienmmmmaia laoly
nidimatie

(0a) iz TisvanAuaTRaufaes (Computer Software Usage Skill

- waliirndaamsnlumilisednfindmahoieusundsendunihiieg
ﬁ":’lﬂxﬂma‘inaﬁe'lmupﬁa usiazdmlfadamnzm nsunmnmamiamildrensduadagiu
mMAuTIoY sasmIsdniunn fUR lkmad jifeesine 9 laowwslwirnenues
nineeaRuRe i
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VIRARITURE
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4 Invsehauaseonlaunssu X
5 uuUfuRnT X
6 NTIUTSANARAATEIL

7 nmwnmmndsslmensy

8 Ufidmusniassduazaenfioned X X

g nnWRnuarmELIaHamw

10 TELUTILARIN

11 MARAMIRTTAWNA X X

12 U AU RN LESTTIW X X

13 Smnrrusanauat X

-
14 PAFATVRBMIIWIM

[CE | 1 ugummiloulsunmy X

2 pfiamaninnauiined

3 Bnwiafing

X | x| x|

4 TInMmaniaane

& -
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4 MTIATIEALRIMIRTRAUUIEITONALIT

5 mypanuuuTaniuaf

6 MIIURBLLBIAgaUSa WAL

7 Fwimyasganfw

8 NTELWNTINHETEWALS

9 AT NTENANIT

10 mrvamrse it

—

i

4 “
1 wugwinaluladmraums

2 UjFimuirninussduazaeufioeed

3 ANUAUAILAS I TN UA TN

4 MITAMTETTOUNE

s magrnonimaiuslvunaussmalulad
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