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02204111*

022041211

022041711

3.1.5.1 i'rsl%'lﬁlﬂmﬁa%wawé’ngms
- s luvangas
ARNIA | 3 (3-0-6)
(Discrete Mathematics)
lefidu Aamduius wauazd1du nssnarand 380 sfigatiuazgulenig
adlarans nslavasileidu FBnsifuazauduiuuuutsingd nguins
fenuuartumeudsuuuiFendd
Functions, relations, sets and sequences, logic, proof methods and

mathematical induction, the growth of functions, counting methods and

recurrence relations, graph theory, recursive definitions and algorithms.

wanyandna 3 (2-3-6)
(Digital Fundamentals)

LIARsTUURIVA svuusilan asdnine Avadiauuuya nsanuuianssngl
Lﬁnﬁaﬂ 295 Bszan WaU-waey asesdediunuulszaunaaziuuliduszan
van 2aTy mhwaudwaznsiudoya UftRnsidAsades

Digi;cat concepts. Number systems. Logic gates. Boolean algebra. Logic
minimization. Combinational logic circuits. Flip-flops. Synchronous and
asynchronous sequential circuits. Counter circuits. Memory and storage. Related

laboratory experiments.

nmsleulusunsulislaseaing ; 3 (2-3-6)
(Structured Programming)

Tnssafrsiuguressyuunoufimesd nsunudeyalureuiunes siinves
doya Tassainenisaauauuasiusunsy: é1du n1siden uazn1saugh dugitu sl
Ujuamslusunsuuasmisuitgmiluiesfjoinisreufinnes

Basic structure of computer systems; data representation in computers;

data types; control structures of programs: sequence, selection and iteration;

' Felu yme.1
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subroutines; programming and problem solving practice in computer

laboratory.

nstnnAUfUAnIianssunauines 1(0-3-2)
(Practicum in Computer Engineering)
IunfidasFounniau : 02204171

Aufidasduiienfussuuufitinisying sdwindiugu mstusunsuead
ansud nslusunsunwissduganieldaniizuindenvesssuvdjinnisying
wiesflalitoeniuuaiennTiasnisUsznaunesdiinnseindiugiu nszuaums
adeusufiiiansees nisusznauasBidnusetinditugu

Basic concept of Unix operating system. Basic UNIX commands. Shell
script programming. High-level programming language development under Unix

environment. Tools for designing and manufacturing process of printed circuit

board. Assembling basic electronic circuit boards.

Fenssuluindwiuiainsasuiunes 3 (2-3-6)
(Electrical Engineering for Computer Engineers)

wAnitugluaslii ssddsenauisas 2ssemduny udsiudelsl
Basy M15IATIE993 BadUTENBUARANNS 19T 99duRunTlsuarSuRuEes N3
Tasendygranszuaaavlugniugasd samesuaznisidaon nisutasiay
wnaadngluih UfTRnsfiAeades

Basic concepts in electric circuit. Circuit elements. Resistive circuits.
Dependent sources. Circuit analysis. Energy storage elements. First order and
second order circuits. Alternating current steady-state analysis. Motors and their

uses. Transformers and power supply. Related laboratory experiments.

nanyadiannsaiind 3 (2-3-6)
(Electronics Fundamentals)

FfideaSyuniay | 02204221

' 3amly yAe.1
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AuauTAv19BGnnselindvesans laleauazasasialen nrsudasludi
nazuaaduiluluihnssuanss nudawmesuuuteauasnislusa Juea niudanes
& v aa 6§ e wa o o v
wuvaeuaznsluda wiuea 1easeene sedueutd UfURNsAAedes
Electronic properties of materials. Diodes and diode circuits. AC/DC
conversions. MOS transistors and biasing. CMOS: Bipolar transistors and biasing.

TTL. Amplifiers. Op-amps. Related laboratory experiments.

Taswadredoyauaztunauds | - 3 (2-2-5)
(Data Structures and Algorithms [)
JuniifaaSeunnteu : 02204171
mslaswinududeuresiunou’’s viiadeyaunusssu warddu neudes

viudau wmnss swnsles Ml duliuuuninig wasnswl SupeuisnisiSeedidu
wazn1saimn nisudlymilagldlasadredeya sWadvuuu Suvesn UjdRns
enda

Analysis of algorithm complexity. Abstract data types: array, stack, queues,
linked lists, trees, binary tree and graphs. Sorting and searching algorithms.

Problem solving with data structure: Huffman code, heapsort. Related

programing laboratory.

Taseairedoyauastunauis I 3 (2-2-5)
(Data Structures and Algorithms 1)
Junitdeadeunideu : 02204111 uas 02204231
mBenUUULAL AT ILTUABUTS mmgnipstesduneuds ATz

Fudfou JunouitiBeasluy mallanisutausniifatorrus mslusunsawuunaa
Ugvudemsdn Tywinswl Jygmuuvanysalidud fumeuituunszane Ujusinis
fiAgatas

Design and analysis of algorithms. Correctness of algorithms. Complexity
analysis. Greedy algorithms. Divide-and-conquer techniques. Dynamic

programming. Combinatorial problems. Graph problems. NP-complete

problems. Distributed algorithms. Related programing laboratory.

' el ume.1
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donlnanssunauinines 3 (3-0-6)
(Computer Architecture)

amf]mmﬁmauﬁuma%ﬂxuﬁlugﬂu anlnonssuyadidanIosuas
MwealwNUd asrUsznaulavaatnenssnvewmisUsealananats ARneEns
YRIRBUTIADS B3AUsznauLarantnenTIuTamneAI11LT BaAUTENOUBIBUNA
uazlowinm gunsaldunauazionding adaniniuuszansam

Fundamental of computer architecture; instruction set architecture and
assembly language; CPU organization and architecture; computer arithmetic;
memory system organization and architecture; input/output organization;

input/output devices; performance enhancement techniques.

nseulusunsundadng ; 3 (2-3-6)
(Object-Oriented Programming)
Suridoateunideu : 02204171

wannsleulsunsudeing a1azuiusssy msdunen n1sieagy Aale
U535 dsalszaty Aanddeunatd N1sIAn1SAINRANATS MSIANISMEN IS0l
nslddudadelsunsissgnd mswaulusunsunsindedu wwadadeafunis
DANUUULONGLIS

Object-oriented  programming principles; abstraction; inheritance;
polymorphism; abstract class; interface; nested class; error handling; event

handling; using APIs; simple graphics user interface; concept of software design.

msaeasfayauarssuLLAsatIwRaNRInD Y 3 (2-3-6)
(Data Communications and Computer Network Systems)
' o 2 - ) | e &
iwserngmsiomsteyauavansgiuszuuln Fothdyana nsdstoyaludy
o A £ 1 =y =

neaw nMsmuiluszdudeiledeya waluladvenrIedrsneuiiumefuiim

IJ 1 o i = S./ L= 1 =3 -] '
lawizh insadeliang wledreuinanine wsedreBumedidn nsvieunuuw
1 1 A a e dl ‘2“ o
11g-gnune aandeenssunasinslvaoanisioas UjdRnsiieides

Data communication networks and open system standards. Transmission

media. Data transmission in physical layer. Data link controls. Technologies of

"9l ume1
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local area networks. Wireless networks. Wide area networks and internet. Client-
server computing.  Communication architecture and protocols. Related

laboratory experiments.

anudrenlunazadndmiuimnsaeuimes 3 (3-0-6)
(Probability and Statistics for Computer Engineers)

Ay fudsquiuuulidedewariuudeides flafdunisuanuas
wazAEALILgY Teddunisuanuasvesdudsdu adin nsuanuaswesiasta s
Uszann nssuiunisdy NIVAABUANNATIY avduiusiasmsiesginisannas
nnTEimNLTUTIL Mslsvendfulygmmadmnssunsuiinmes

Probability. Discrete and continuous random variables. Distribution and
density functions. Distribution functions of random variable. Statistic. Sampling
distribution. Estimation. Random processes. Hypothesis testing. Correlation and
regression analysis. Analysis of variance. Application to computer engineering

problems.

TyeIuazsEUY 3 (3-0-6)
(Signals and Systems)
Fyaauarsruuuuuseiemisiaazuuulidedismiaae ssuuils
wUsiAsumuatwuuBady nsviReulIgdu MINIHaRIUALDIYBITIUL N5
Ansieiy e idmivdygranvudedomnaasuuubidedomisaan n1s
wiasarlans msulasd wadesnmvessyuu msusvyndldendyaasazssuy
Continuous- time and discrete- time signals and systems; linear time-
invariant systems; convolution; system responses; Fourier analysis for
continuous-time and discrete-time signals; Laplace transform; Z- transform;

system stability; signals and systems applications.

Uyysehvgdmiviainsaouiames 3 (3-0-6)

(Artificial Intelligence for Computer Engineers)

' 3enlu uee.1
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voualasaaveslynyiuseivg nsuvutiym wellanishuvn avsunu
AT Msmgsauaznsiiney 15979 SEuUdidsarny Tasstheussamiiien
nseuiidednuaznisussendld fedasin maidoudvaaadesing milsziana
AWISITUVIA

Scope and techniques of artificial intelligence. Problem representations.
Search techniques. knowledge representation. Reasoning and interface.
Planning. Expert systerns. Artificial neural networks. Deep learning and

applications. Fuzzy logic. Machine learfing. Natural language processing.

53UUEaRT 3 (2-3-6)
(Embedded System)
Jyriideaisuniniou : 02204241

Uszifuazn s anlnenssuvesssuuilesy Wawnsuwuuilei gunsalsey
freuaznisifanse ssUUdYQIUNAN TTULIIATSE AITAIUINNEIRT iae
Uszinanauvuileivateniie wannisesnuwuulasWaunssuuiledn madaude
syuuluged nsideurairdetie nisUssaNaLaNTUER A nsUszensldanu
PEAGIARL

History and overview. Embedded system architecture. Embedded
programs. Peripherals devices and interfacing. Mixed-signal systems. Real-time
systems. Low- power computing. Embedded multiprocessors. Embedded
system design and development. Sensor interfacing. Network interfacing.

Embedded processing and display. Application of embedded systems.

nsIuszuuUUanis 3 (3-0-6)
(Operating Systems Engineering)
Jufideaiiuunndey : 02204241

LLmﬁmﬁug'amaa‘swuﬁﬁﬁ’ﬁm‘s MITENTIUL NIzUIUNSUazATIENToNiY
N139ANTITUALAISIINUAGITUNTEUIUATS A5TARTE NISIRNIsTuLd/deean ns

AN INUILAINTT NUILANUTWATDY FruULiy AL UABITYULUABLRILAES
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Basic concepts of operating systems; system calls; processes and
concurrency; process management and scheduling; deadlocks; input/ output
management; memory management; virtual memory; file systems; computer

systems security.

Aulaaanenigleuasuazszuu 3 (3-0-6)

(Cyber and Systems Security)
Fiidesdeunndou : 02204111

Uymiarudasadenidlaves anuvasaduvasssuuuiddinis A
Uaennsrenasetne anuvasndeveuaundinty ANulaenBvasgIuteya
mulaeadvvesdeya mnudasaduvsinannd Insinssiadu nsaiuauns
s mafigadiau nsUssifiuuagnisdanisaudesesmnulase fovndly
wes ngmneiiigidastuamnasasemslaives UssianvasnisTaufimslees

Cyber security issues. Operating system security. Network security.
Application security. Database security. Data security. Cloud security.
Cryptography. Access control. Authentication. Cyber security risk assessment

and management. Laws related to cyber security. Types of cyber attacks.

msIansszuUgudoya 3 (2-2-5)
(Database Systems Management)
AwndidesSouniriou : 02204231

LLmﬁmu‘j"aac-ﬁ’uﬁmﬁ’uwuugm%’aga wazn1sIAn1sgIuleya aarnanssy
gwdoya grudeyaiBeduiug nseenuuugudeyaldeduius n1seenuuuni
MENTW NMTBONUUUNNATING NITBBALUUNNULIAIINAR nsuesiTalatedu a1
dmiumstenlidoya mugndosuazaiulasaisvesfoya nsussgndlday
ssuugudeya sudeyaiililndediniug UjiRnisiiiuides

Basic concept of database systems and database management. Database

architecture. Relational database. Relational database design: physical, logical,

* Fyulalud
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and conceptual database design. Normalization, Database query language. Data
integrity and security. Applications of database systems. Non-relational

database. Database related laboratory experirnents.

02204371'  Ardnssudandulg 3 (3-0-6)
(Software Engineering)

SurfidasSeunnriou : 02204271

WUIANAIUNTZUIUAIITENALIT AULUUNTEUIUATSTaNALIS ATwnisluma
LUUELEULEA AINADINITNITEN LIS WANNNTIATIZALaENITEDNLUULTIIRg
anlngnssugendinas gerduisnoulniiudt wnniisuniseanuuy A1e9ALUY
dumosiva wallan1sasewe Wil nmsvegaulasnTIvasutonsiag

Software processes concepts; software process models; unified modeling
language (UML); software requirements; object-oriented analysis and design
principles; software architecture; software components; design patterns;
interface  design; software construction techniques; software testing and

validation.

02204390  nsWTINAIUNWIBUENNRANEA 1 (1-0-2)
(Cooperative Education Preparation)

WHNNT UUIAA LATNTEUILNITYOIANADANY seidpudadiAuiiieatos
Aufiuguazmaialunisatasnuedn aufiugiulunisufifen madems
wanywaduius msimuyadnatw walinnisdiaus Madsuseu

Principles, concepts and processes of cooperative education. Related
rules and regulations. Basic knowledge and techniques in job application. Basic
knowledge and techniques in working. Communication and human relations.

Personality development. Presentations techniques. Report writing.

022044217 nseenuuuTEUUWAMseTnduazsTuuAatUANS ATl 3 (2-2-5)

(Mechatronic and Automation Contrel Systems Design)

' 3%1Tu ume.l
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Introduction to mechatronic systems. Electronic devices for mechatronic
systems design. Sensor and transducer. Signal conversion and system
interfacing. Electrical actuators. Mechanical actuators. Basic automatic control

systems. Mechatronic systems in industry. Industrial informatics. Machine

intelligence. Related laboratory experiments.

02204423 2993590 UIA Mg UN 3 (2-2-5)
(Very Large Scale Integrated Circuit)
Jriidaadsunidieu : 02204223
wuuasweawmsddaeiiuutea miafaszadyaadued wealuladnig
waaled niseenuuuled walulaflewiidie n1sesnuuvnessINsualngnnlagld
Aoviuea 2995TImMzY UFTRnsiAeTes
Models of MOS transistor. CMOS gate construction. IC fabrication
technology. IC design. FPGA technology. Very large scale integration design
using VHDL. Application specific integrated circuit. Related laboratory
experiments.
02204431 msiFeufidedn 3 (3-0-6)

(Deep Learning)

Aufidosduiieatunisdoudifedn yadeyavasatinnismsandaya n1s
Ussidiuszuu Tassthedssamdioy andnenssuguuuulasaing Tassdioussamiiion
wuumsuligdu maviulaweswimiines sanesfiudmiumamiunzauiian linna
maseufiddniviuaslutagdy Mstgvnenn1Tieus

Introduction to deep learning. Dataset and preprocessing technigues.

System evaluation. Artificial neural networks. Networks model architecture.

* Fyndalny
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Convolutional neural networks. Hyperparameter tuning. Optimization algorithm.

Other interesting networks. Transfer learning.

02204432  A15AIUILTIITMIUIAS 3 (3-0-6)
(Evolutionary Computation)
JvridaSeunnau : 02204232

=

mMsunlamaeTBnsAimngay nsauLuIAnIBBe I muIn1g Junauis

Feiugnssy Tuneuitidaiauinisinelduanie sedeuisidaTauinis as

lUsunsandeiTmuinis mslusunsudaiiugnisy mswidtimunzaudie35i3s
ITwwIn1s Wy msmamaigaudsiioransasun mmArinsan g
aynaadeudl nisUssgndldumsuanded Sanns

Problem solving with optimization; evolution paradigm; genetic algorithm;
differential  evolution algorithm: evolution methodology; evolutionary
programming; genetic programming; optimization with evolution algorithm: ant
colony optimization, particle swarm optimization; applications of evolutionary

computation.

02204433 A15§IgULUY 3 (3-0-6)
(Pattern Recognition)

msFiguuuudoiy msiseuiluviidaeuy yadayauasmaianissyalana
oy imdesadiuues nsussfiussuy Fuwosaaimasiusdu faddunis
LenkezuuUEuRsy tassieUssamiion niaSeuivudhififaeunasmsdangy

Introduction to pattern recognition; supervised learning, dataset and
preprocessing techniques, k- nearest neighbors, system evaluation, support
vector machine, linear discrimination functions; artificial neural network;

unsupervised learning and clustering.

02204434  pisUsEuIaNanINRaTa 3 (3-0-6)

(Digital Image Processing)

** A uiulye
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wanyanmAdna n1sUTulgenan nisulasmiasuiade wuusiaedd
Jayauusshvgdmiunisussunananin m’nﬁuﬁ'a;‘;amw NSUUSEIUNIN 113337
AN

Digital image fundamentals. Image enhancement. Geometric
transformations. Color models. Al for image processing. Image augmentation.

Image segmentation. Image recognition.

ssuulaledidwiuiaansneufiames
(IoT Systems for Computer Engineers) 3 (2-2-5)
v & o 4 Y] ¢ =
ANugamuAsInudaalnenssululasreulvsamesuasssuuleled ns

s

fanTsunsunauiamesdmsululasreulnsatans nslusunsuuazisesiieuds
fugunsalmeveniiunasndiilele Wuweiuazvdnnisasninduiiugu nisdanis
muAugunsalmeusnuuudig msimuilassenlulasreulnsaiaesuazgunsaide
wadmiussuulelefidwmivimnssunoufiomes

Introduction to microcontroller a-rchitecture and loT systems. Computer
programming and microcontroller. Peripheral interface programming and GPIO
interfacing. Sensors and fundamental of measurement system. Peripheral
control interfaces. Development of microcontroller and peripheral interface

project based on IoT systems in computer engineering.

aanUnonssusdeusnnsg 3 (3-0-6)
(Service Oriented Architectures)

antnenssuBauinsgalmi nsussiduuariesisigaresnisuinig n1s
DONULUURTINSNINNITUIAIS mitLUaemiaaﬂLLUﬁVlﬂamﬁ‘iﬂxgiﬂﬁ'sU%ﬂ'}ﬁ WIATFI
nsgadmnsTasandnenssndntnig munindefiovessarinenssuddng
UszAvisnmuazauasnfusiivaesdng

Modern Service Oriented Architectures (SOA): evaluation and analysis of
a set of services; logical service model~ designs; converting logical designs into
services; SOA industry standards; SOA reliability; performance and security

throughout the enterprise.

* Juiuls
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anulasansuaranuiudiuiivacdoya - 3 (3-0-6)
(Data Security and Privacy)
SyrfidesiFaunnioy : 02204111

raaenduvastoya nguiduau Haddin Jnenmsidsaduuuudaiu
nsidstanuuausns Yseianadhsialuede nadhsiatdeyauuuansy ns
hsiatayauuuuiion msusndenguakuaNNIng Haituusy uazaieduniva
mMadsELUUNULIEsTNE 91510dLa uarRloaed MIIANITNNUT audsaa
n13sInN1sTayadIuyARG

Data security. Number theory. Finite fields. Classical cryptography.
Symmetric ciphers: historical ciphers, stream ciphers, block ciphers, symmetric
key distribution, hash functions and digital signature. Public key encryption: RSA

and DSS. Key management. Data privacy risks and managements.

msvimiiesdaya | 3 (3-0-6)
(Data Mining)
AuriidiaaBoumndeu : 02204331

AssuINnIsAUNUAIINS wurARiuguvesnsinilesdeya nazuIung
wisudoya maliansiniiesdaya nsfunuaruganganudniiug n1siwun
Ussandeya nisdangudeya Tsunsusvgnddmivimilaadaya nisussyndld
wilestayauazuuliy nviivilesdeyadmivioyauunlug

Knowledge discovery process. Basic concept of data mining. Data
preparation process. Data mining techniques: association rule for knowledge
discovery, data classification, data clustering. Data mining application program.

Data mining applications and trends. Data mining for big data.

pasdayanaysrUUgINvsIaTes 3 (3-0-6)
(Data Warehouse and Business Intelligence System)
JvrfideSounaneu : 02204361

anntnonssuuarasAusznaureasszuuadslaya TuneunIseanLUULASIAILY

adadoya wwudrassdoyanansfifuaznisussmanaidiineiuuveeulal n1s
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Ussgndldnuadsoya ninyavesginadenios ssdusznavrassruugiiadeniey
navnsUsvandlilussdng stuvaiuayumsindulaiegsiedieiey nissaunay
gsnvdvnTerluseAuufunnis nads uavnagns

Architectures and component of data warehouse systems. Data
warehouse design and implementation. Multi-dimensional data models and
online analytical processing. Data warehouse applications. Fundamentals of
business intelligence. Key aspects related to business intelligence systems and
their applications in organizations. Decision support systems for business

intelligence. Business Intelligence integration at operational, tactical, and

strategic levels.

ImendArdasvoya 3 (3-0-6)
(Data Science)

Ingrmanitayaidaiu msnunuuasmstansdoya nisvihanuazen
naznsdnsudoutoyn madiereiiedededeya nisiieswideyalagldaifuas
nst3eudveanden taiasllodmivinetmanidoya n1sadiaununindaya n1s
doasuarmsinaus medafiuuariiassideyavuslng nsUssgndinenenans
To3a

Introduction to data science. Data collection and manipulation. Data
cleaning and organization. Exploratory data analysis. Data analysis with statistics
and machine learning. Tool for data science. Data visualization. Communication

and presentation. Big data storage and analytics. Data science applications.

nsRRILIIULaNALATY 3 (3-0-6)
(Web Application Development)
JwriidaaFeundou : 02204361

Waunsvesdumalulad ssdusznovuaznisvitauresulenaiatu
walulagnsimuduiiflutiegdy nseenwuuiasfauuiiusewdiady winnis

a ¢ ag < < v '
sonuuvliaameulvsalaed isuidsnreaiv nisUsvuianalivluilgniie
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Web technology evolution. Components of web application and its
operation. Current technologies of web development. Design and development

of web applications. Model-view-controller design pattern. Web framework.

Client-side web processing.

asWR lunekenwaadu 3 (3-0-6)
(Mobile Application Development)
Syfideeeuandau : 02204271 uay 02204361
anilasnssuvesssuuufdinisuuluute anauansessImianluug
wendlndulasuendindulsuinnau wldleflddmiunaiauiluveuendindu
nmﬂﬂiLLﬂjsue?m"s”um:ﬁ’mm‘lumauawﬁm‘éTu msasduneUszaiugly s
Sansuandnfieteyn nsAnseifuiedauldng maRindefueniausueasiee: nfes
UAZIULTETANY NITIANITNAIUY nmsshwerulaenisrenaia |
Mobile operating system architectures; difference between development
of mobile applications and other applications; tools for mobile application
development; programming languages for mobile application development;
user interface implementation; data manipulation and access; server
connection; connection with device hardware: camera and other sensors;

power management; device security.

nsuinIsiantamalulagansaume 3 (3-0-6)
(Management of Information Technology)

arufidasiuRefussuvansaume Tnssedrefuguveanaluladansauind
wealulaBasaumalugsis widvddidnnselind nsuimsdnnslasinisvenuas
msUssdualdineuaznalsslonilasimnisseniuad nsussiununimeenduag
nansznurewnaluladasaumeanestdng soyana Laznadiny oMUY uay
Wusssuifedesiumaluladansauma

Introduction to information  systems. Information technology

infrastructure.  Information technology in business.. Electronic commerce.

Software project management. Cost and benefit of software project. Software

= iU
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02204481

02204482

02204483

ume.2

quality assurance. Impacts of IT on organizations, individuals, and societies.

Laws and ethics in information technology.

A1598nLUUlASIYILADUNIADS 3 (3-0-6)
(Computer Network Design)

SurfidesSuuninou : 02204281

NITILATITNAIINADINITIUNITEBALUUITLUUIATEUIY ATIATILRNITINaYDS
foya anrinenssulasedng nrsdmuanalulad nsdmuanalanisidoulss
infatie msidenguuuunindeude nisideniadnaaedaans msfmuaduns
nsinavesdeya nMstmuaruiasedygruuazgunsal msussilluguandfives
QRN

Requirements analysis for network design; data flow analysis; network
architecture; technology selection; interconnection mechanism selection;
topology selection; link selection; traffic routing; link and nede dimensioning;

network evaluation.

nsUFuuAaAIeUEBU URNS 3 (2-3-6)
(Practical Network Configuration)
Juriineudeunnniou : 02204281

nsimuaAsIReswaraind Instnaeauuvauduiing n1sds ANITAIUAN
A5 nsepnLLUULAYTIRIASTULLAUETTaY MsesnuUUsTULIASeYIB UGN
11 nslnasamidunie aanlnenssuaietis madenmaluladuaznisuidam
Tuin3etne

Router and switch configuration. Spanning tree protocol. Access control
lists. Design and configuration of virtual LANs. Wide area network design. Routing
protocols.  Network architecture.  Technology selection and network

troubleshooting.

walulaginisuszanananuungang 3 (3-0-6)

(Cloud Computing Technology)

** JuUiudse

-54-



02204490

02204495

02204496

una.2

wuzdmaluladmsUszananasvunguiug andngnssunguinauaz iy
msbiudms gluuumshinsessuunguun walula8fliluntsaiasyuunguam ms
USmsdnmssyuunguiug anulsendudmiusruunguiie ua st TnUsEAnBam
UYBIMITUING

Introduction to cloud computing technology. Cloud architecture and
cloud delivery models. Cloud-enabling technotogy. Cloud management. Cloud

security and service quality metrics.

anfadnw
(Cooperative Education)
Suniideaidounneu : 02204390
nﬁﬁﬁﬁ’ﬁaﬁu’l,ué’ﬂwmzwﬁm’m%’aﬂsﬁ pulassnuiildFuuouming nasnay
A1sIaYINTIEULazn1silaue
On the job training as a temporary employee according to the assigned

project including report and presentation.

TAS99UIAINTIUABNNAADS | 2 (2-0-4)

(Computer Engineering Project I)
c{ 1 1 =3 - L4
Tasenuithaulaluwoussieg vedimnssupsuiuned N15oenuUULaYNIs

Fanslasedmnssn Msiloussaudnnis N1INTINALENBUBNEITIYING
ArsdauesIBuIINg MawssuLasnTilauaTalEuelATINLAMINTIY

Project of practical interest in various fields of computer engineering;
design and management of engineering projects; technical report writing;
literature review and reference; technical report presentation; preparation and

presentation of the engineering project proposal.

= a a
LﬁaQtQW'lzﬂ'N_'Jﬁ'Jﬂiﬁuﬂaquuﬂﬁ]{ 3

(Selected Topics in Computer Engineering)

Sosanignaimnssuraufiawesluszdudiyyns Witeseadasululuus

A¥AINNTANEN

Selected topics in computer engineering at the bachelor’ s degree level;

topics are subject to change each semester.

-55-



02204498

02204499

02204101

02204201

uno.2

RTTRITIT Y 3
(Special Problems)

= = = =

nsAnyAuATIMIImMNsTuRBuRIRes lusEAUUS 193 wariSeuSoadeou
Wuswau
Study and research in computer engineering at the bachelor’s degree

level and compile into a written report.

lassnuiAInssuaauRmes Il 2 (0-6-3)
(Computer Engineering Project II)

"Jmﬁﬁaaﬁ'ﬂumﬁau : 02204495

Wlassmidmnssuseidesnnivn 02204495 Yiausuasideusisnulasea
Continuing the same engineering project as in 02204495; presentation and

writing the report of the project.

- §I83YIUIAS
&
msWsulusunsulasdu 3 (2-3-6)

(Introduction to Programming)

lassafuiugiueesssuvnanimesadslni nmsunudeyalunsuiames
unumremsAnalunisuitiym mswaunlusunsusumdn msilsulusunsy
-‘-’i‘ ¥ v ar -oalsy L4 a am = 3
awumensgauge menufiiinislusunsulunasljiRnsreniames

Basic structure of modern computer systems; data representation in
computers, computation role in problem solving, small program development,
introductory programming using a high- level programming language,

programming practice in computer laboratory.

wanyadfanssuluiii 3 (3-0-6)
(Electrical Engineering Fundamentals)

NMTIATIPNNIINTTUARSIATNSERAEd wnTaarilalriuaynisTda
vamasuaznsl¥au wisuwuas svuvaima seuvdsings in3elonislnii

Direct current and alternating current circuit analysis; generators and their
uses; motors and their uses; transformers; three- phase systems; power

transmission system,; electrical instruments.
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01403117
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UfiRnmmanyadfanssulvi 1(0-3-2)
(Electrical Engineering Fundamentals Laboratory)
SvriidesiSuuandiou : 02204201

UfiRmeAgaiuFesitiFouluiun 02204201

Laboratory experiments related to the topics covered in 02204201.

3.1.5.2 sedviidusiadvenningns

N5PEULUUIAINTTH 3 (2-3-6)
(Engineering Drawing)

~ ndlansilisuddnesuavaaiay Msdsusunsasvadalseynd Nty
ameoslsnsmiin ndsuninauiia mﬂﬁwmmazLﬂmﬂﬁmmﬂmmmﬁlau ns
[Feunmsaiagae mimu.raiuhﬁ wadanslsuninsie mslsuwuuldreuianees
aeloeiu '

Lettering techniques; applied geometry drawing; orthographic drawing;

pictorial drawing; dimensioning and tolerancing; sectional view drawing; auxiliary
views; development; sketching techniques; introduction to computer- aided

drawing.

UfvAnmndnyaaiinaly 1 (0-3-2)
(Laboratory in Fundamental of General Chemistry)
Fyrfidesdeusndey : 01403117 wial3auniauny

YR sdmIiE 01403117 wdnyauaiiialy

Laboratory work for 01403117 Fundamentals of General Chemistry.

winyaiaiiialy 3 (3-0-6)
(Fundamental of General Chemistry)

{rseadoznon asnfiseafnuarautRnuniseiieasn Wuseiadl Usuiu
Fuwus ufia veunad vesuds ansazary vaunamansindl aunairdl nsauazIUE
aupaveslosau swisnsiguniiv Tave alany wazAdlany Tavsunsuddu

Atomic structure, periodic table and periodic properties, chemical bonds,
stoichiometry, gases, liquids, solids, solutions, chemical kinetics, chemical
equilibria, acids and bases, ionic equilibria, representative elements, metals,

nonmetals, and metalloids, transition metals.

she



01417167

01417168

01417267

01420111

UuAD.2

ANAANENSIAINTIY | 3 (3-0-6)
(Engineering Mathematics 1)

afauazmudaiiosvsailaity syiusuasnisuszgnd Audeuius UsWus
waznsUszgnd ssuuRdnideta Uiwuslinsauuy drduuazeynsy nmsguilaids
ALAAIENS

Limits and continuity of functions, derivatives and applications,
differentials, integration and applications, polar coordinates, improper integrals,

sequences and series, mathematical induction.

ANAAEASIAINTSY Il 3 (3-0-6)
(Engineering Mathematics II)
SvnfiReadeusndou : 01417167

nnweiLazisAdnInTITIny uaagdavesilaidunatediuls unagda
yoarlinduanmes

Vector and solid analytic geometry, calculus of multivariables functions,

calculus of vector-valued functions.

AtnAERSIAINTSY Il 3 (3-0-6)
(Engineering Mathematics Ill)

JuiideaFeuandey : 01417168

3
=3

aumsdsouiudidudusudunis aunsdieyiusiBaduitdussandiduan
A wan1swlasaUansuasnanisuUanney NaLaaBﬁtﬂuaqniuﬁqﬁa FYUUANNTS
\BeeayRusI T

First order linear differential equations, linear differential equations with
constant coefficients, Laplace transforms and inverse transforms, power series

solutions, system of linear differential equations.

Handnaly | 3 (3-0-6)

(General Physics 1)
3 = = s a = & ¢
nafmans nsidsufiuuuensueiin Adu namansvaalua auvwasmans

Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.

-58-



01420112

- 01420113

01420114

uee.2

Fandaaly 1 3 (3-0-6)

(General Physics II)
SunfigeaFuumndeu : 01420111

bhwalivn Aduusimdnlvih Faumans Handgalnidesiuuasiamdes
fznd

Etectrbmagnetism, electromagnetic waves, optics, introduction to

modern physics and nuclear physics.

UHuRnsWand | : 1(0-3-2)
(Laboratory in Physics )
%qﬁﬁaaﬁﬂﬁmﬁau : 01420111 WiSai3aunIaunu

Ug‘jﬁﬁmﬁm‘?ﬁ*ﬁq Wandial |

Laboratory for General Physics I.

UfuRMsHENE I 1 (0-3-2)

(Laboratory in Physics II)

Juriieifouninou : 01420112 uay 01420113 niaouwiauiu
URTRNsdmTUIEn Handvialy 1

Laboratory for General Physics II.
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Cyber security issues. Operating system security. Network security. Application security.

Database security. Data security. Cloud security. Cryptography. Access control. Authentication.

Cyber security risk assessment and management. Laws related to cyber security. Types of cyber

attacks.
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Introduction to deep learning. Dataset and preprocessing techniques. System evaluation.

Artificial neural networks. Networks model architecture. Convolutional neural networks.

Hyperparameter tuning. Optimization algorithm. Other interesting networks. Transfer learning.
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Introduction to data science. Data collection and manipulation. Data cleaning and
organization. Exploratory data analysis. Data analysis with statistics and machine learning. Tool
for data science. Data visualization. Communication and presentation. Big data storage and
analytics. Data science applications.
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Digital concepts; number systems; logic gates; boolean
algebra; logic minimizat?én; combinational logic circulits;
flip- flops; synchronous and asynchronous sequential

circuits; counter circuits; memory and storage.

1999 @ sdAunuulszanunatuaziuuliuszauian 2999
a ' o & W a s o o )

U mheauduasmMaautays Yjdansaiaavas
Logic gates.

Digital concepts. Number systems.

Boolean algebra. Logic minimization. Combinational
logic circuits. Flip-flops. Synchronous and asynchronous

sequential circuits. Counter circuits.  Memory and

storage. Related laboratory experiments.
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Skill development on programming and problem

by
development under Unix environrment; use of data

solving computer  programming; — program

structure and algorithm; use of tool for develop

program in suitable programming languages.
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Basic concept of Unix operating system. Basic UNIX

commands.  Shell script programming.  High- level

programming  language  development under  Unix

environment. Tools for designing and manufacturing

process of printed circuit board. Assembling basic

electronic circuit boards.
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ATAUNAIY f:@iﬁé’uﬁ'wﬁw,asé’uﬁ’uaaq wnunwawes | azaundenu tesduduniuassuduans msiasisy
'mﬁLﬂiqsﬁﬁ’zytgﬁmnimﬁﬁé’ﬁ'luamumﬁa asnssuaady | dyananseusaduluaniueasia vawmeiuaznslinu wii
anuua seduent wineudnineiuarlalon nsdined waasuvdsinalilih Uoanisiaeades

Basic concepts in electric - circuit; circuit elements; Basic concepts in electric circuit. Circuit elements.
resistive circuits; dependent sources; circuit analysis; | Resistive circuits. Dependent sources, Circuit analysis.
energy storage elements; first order and second order | Energy storage elements. First order and second order
circuits; phasor diagram; alternating current steady-state | circuits. Alternating current steady-state analysis. Motors

analysis; alternating current three-phase circuits; op-amps; | and their uses. Transformers and power supply. Related

serniconductors and diodes; transistors, laboratory experiments.

8. 9191585 FoU

seanduanuiivsnglumaned 3 4e 3.2

9. uNuTiLEAINIINTTEANTURRYIUINRSFIUHANSSEUFIMANgAsEs18AYT (Curriculum
Mapping)

swazBuanuiiunnglunined 4 4o 3
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WUULEURTRUSUU T8 Atan, 1-9

FEAUUIYYIN3

AMAIBIIANTSUADUNIIADT AULIAMNTINANEAS NLWIREL INYNYANTLWILLEY

Tundiein (v ussens-vu U uRnis-vu Anvimenuiea)
1. 9w 02204223 3 (2-3-6)
Fodvnwlng winyadidnvsaiing
Fodwnwdaingy  Electronics Fundamentals
2. MiviiivedneglunanndvissiuUiyyng dail
() MATIE ALY NEUAIIY oo
(v) mnadvuamzlundngasimnssumansdudin aviimnssuneufiames
(V") v amzady
( ) Avnamuiden
() vnedvidens
() AVINTEMIUNANGRT....ooocrcrernreee 2T ———
3. JyriideaiFeunday 02204221 mnsaulwihdmivimnsreuiunes
(Electrical Engineering for Computer Engineers)
4. Furiideaiouwdoudy i
5. Juiidavitsein $uil 1 \iou wyednmey w.e. 2564
6. mgUszasdlumsimu/Jiudsesein
6.1 AR TBITITITIaTIMANE lun1sUTUUSY
AnuEugruneiudidnusedindiiaudniuedadsdmiuiiFeuluavdviisnsy
noviames Weswnidewlumednififuiugnlunniluvssgndldiunisdeuluindugadely
elutlagtumalulagnadudidnmseindlivannlvegnmni dnfufnsitasuiuusemeind
Wituatvagianeilumanguiuaslunmauii
6.2 nadwsiAntuiuian
1. ansaeduieieafvesdusynouiiugumeiudidnvsedndls
2. aunInATIEikaraaauesdidnnseindle

3. annsaltinsesdleuargunsaldidnnsedndldvinmsiiafiinas

ST



7. asrndssuiisunsuiuusssein

umAe.2

msutadvfnssuaadudulninssuanss  wswdames
wuuupAuasnTluse Fusa nindamoiuvuanituaznis
uda #iuoa nmsaind 195ve1s saduaud

Electronic properties of materials; diodes and diodle
circuits; AC/DC conversions; MOS transistors and biasing;
CMOS; bipolar transistors éhd ‘biasing; TTL; switches;

amplifiers; op-amps.

nsudaslifinszuaadudulWinssuanss noudawmed
wwueauarnsluda Fusd nsndmaasuvvasidauagns
luda fifuon 2995879 gevuend UfTRANsAgIYa

Electronic properties of materials. Diodes and diode
circuits. AC/DC conversions. MOS transistors and biasing.
CMOS. Bipolar transistors and biasing. TTL. Amplifiers.
Op-amps. Related laboratory experiments

EEURLICH] s1guTulse Aeiiuas
02204223 wdnyadiinnsaiind 3(3-0-6) | 02204223 wanyadlanvsaiind 3(2-3-6) | antiluaFen
Electronics Fundamentats Electronics Fundamentals UITELAZAIY
JorideaStuintion 02204221 JwiifesSeumnteuy 02204221 FWATTUTTIY
Aviideadounfandy i JidpaSeuniouiy il warUfoRms
f1a5une183 (Course Description) fasueseiv (Course Description) Uil
auanRMdidnmseiindvasns  lalenuazieasialen nuautinididnnioinduesans laleauszaveslalen | . o o

8. 9138 Hu

wazideanmfiunngluvinei 3 1 3.2

9. UHUTLEAAINITNTEANPAIUSURAAYEUNINTFIUNANISTHUZIINNENGATET83Y1 (Curriculum

Mapping)

< - w
swazlduanwunusingluvinei 4 e 3
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wuuLEuevaUTuleTI83Y
FEAUUS Yy 193

AMAIYIIAMTTUADUNADS ASIAINTIUANEAT NUWIUEY  INSNYAALNSUEY

TuveAn (3.U3818- 10U JURMs-vu. Anvidleaue )

1. g 02204231 3 (2-2-5)
Fodrnwlng Tassadudoyauazdunou’s |
FoIvnwndengu Data Structures and Algorithms |

v
= oW =

2 's'm%']ﬁwaL?Jﬂagﬁuwufmf‘mﬁzé’w%mmﬂm Aaid
() AN WAL AGUATTE oo
(v) wnalvianlundngasimnssumanstudia auiiviimnssuneuiolmes
(¥) ezt
( ) 3aniwiden
() wnedyudentad
() AUEIMTAMIUNENERT. e ANV
A3 EUNINDU 02204171  msi@eulusunsuiBalaseasny (Structured Programming)

v

=l v s 1=y
passunwsanny Ll

BLig!

=b. =h

U1

[

ar d - g s IJ =J <
AUNIANITYIVT JUN 1 DU WOAINEU W.A. 2564

& b oA W
oY)

ngUszaAlunIIWaINY/USUUTIs873 9

6.1 ANEAYYBITIEIMIAzIgNAluNTUTUUSS
Tnssadndeyauazdunouisgninliivesdauiiiuguiisniueddetontsin s

uazianlUsunsuuazsTuuineg luansmumadmnssureufuse? WebifiFouiinudladon

wniu naenauiuiinsuszgndlilassairedoya dufufimsuiuupmeiviliinisinufifng

funsIseuUsTENY

6.2 nadwsTRndufudan

1. ansodemzivssansammainuresiuneudsls

2. ansnedueRunva waznsinumswanveswiaslassadedeyalsd

3. awnsauntymiieneuiunesinelilaseaiedogaguuuusieg Iieghamnzey
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7. mMTSsuiisun sUiuUTIneIn

unn.2

sV IAY INUTUUR AefiAmanas
02204231 lassasedeyauazdunouis | 3 (3-0-6) | 02204231 lassadredayauaziunauds | 3(2-2-5) | amdnluadeu
Data Structures and Algorithms | Data Structures and Algorithms | U uaziiy
E-mi?'!ﬁam‘%uumﬁau 02204171 %mﬁﬁmﬁuumdau 02204171 s Fomms
JniresSounioudy  lad JfideaSeuniouiu aidl _
FesuIes831 (Course Description) FaFunaswIn (Course Description) Usuuge
n193AsizRAnLudauyastunauis viiadoya | meduesgin

yiadayaumssan: Mmadsmudidy nefeaivdeu
uparay 1enslee aulll dulduvuninie waznsad n1s
Jnisedayantaite mTrnsirududo urestuneuds
nsuidgwilaglilassaitadoya: sWadvuuu Suvedn uae
msAuludigilanus

- Abstract data types: array, stack; gueues, linked lists,
trees, binary tree and graphs; simple sorting; analysis of
solving with data

algorithm  complexity; problem

structure:  Huffman code, heapsort and state space

search.

WINFTIH UDIEFU neadeaiudau unamay s1anisles
sildt ddlfuuuniang wazns sumeuiiniaifesddu
waznsium nsuitgmlaglilassasutaya siadu
Fuvadn UfTRnsAReITes

Analysis of algorithm complexity. Abstract data
types: array, stack, queues, linked lists, trees, binary tree
and graphs. Sorting and searching algorithms. Problern
solving with data structure: Huffman code, heapsort.

Related programing laboratory.

8. 91158K DY

seasdeanuituanglumned 3 4o 3.2

9. uHUNAAININTEIAMUTURRTBUNIRSFIUHAN SIS BUS I INUENgATE 518381 (Curriculum
Mapping)

eazduannuIIngluninai 4 4o 3
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Srunumbieiin (u.ussee-guUjuiRnis-sudnumeaues)

1. v 02204232 3 (2-2-5)
o3l Iﬂidﬁ%ﬁdﬁﬂu\)ﬁ“ﬁ:‘ﬂ%ﬂ@ﬂ%ﬁ Il
%’a%ﬂmmﬁqnqw Data Structures and Algorithms I

2. Mwinivednaglunuanivssiuliyyini il
() MneANAAYIWILY AGUANTE o
(V) wnedvemnzludngnsimnssumansiudin awidvimnssunouiames
(V) Fvnanedadu
() Fuanziden
() wnedyudends
() FEMTEMTUNINERT oo i 5577 RO
3. Guiidaaieundau 02204111 Agamidn (Discrete Mathematics) uag
02204231 Taseadadoxauaziumeuds | (Data Structures and Algorithrns 1)
4. Sy Wmdeadounfouiu il
5. fuiidavinsein Ful 1 \ou oAy we. 2564
agUuszasAlunI WA/ UTUUTI eI
6.1 AUAIAYVBITIWITALIMANE TUNITUTUUT
FunouiBiluosdmuituguiisiiuesubaionisfsiinssd  uasiaTusinsuwazszuy
e luanserumdmnssursuianed Fuiiuneuisuuusing ﬁﬂmﬁnwmsuax‘ﬁaaﬁﬁ’ﬂﬁumnsheﬁu
welifSeuieudiladevunnty sasnsuiudinisussgndldduneuiBuuuieg dndudams
UulpenmednlitimstinuiRaueiunsseuusseny
6.2 uadwsTiiaduiuian
1. aunsadaseisEans i srheveunewisuuuse 16
2. gunsansunednvauariesnveatunouwayiuuusng ¢
3, mmsam’fﬁrgmﬁaaﬂa:uﬁ'aLmaﬁﬂaﬂixqnm"lﬂmaa%’nﬁayjauaxﬂzuﬂau"‘ﬁgﬂuuudwq Inogamny au
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7. asadEsuiisunisuiudienedn

FYIVUAN sl AeflEsuas
02204232 lasaasefayauardunauds I 3(3-0-6) | 02204232 Taseasradoyauazrtunawds I 3(2-2-5) | antaluadey
Data Structures and Algorithms Il Data Structures and Algorithms Il LgsHeLazR
o v = ' '
PP DI TLUHINDU 02204111 uay 02204231 e ﬁﬁ'ﬁm‘s

- 1

o v o &
gdgaaSouniouiy  Taill

JB D

e :
JpfideaSounnaou 02204111 uay 02204231
JfinosSoundeuny  hid

A1a5ui8T183%71 {Course Description) Fresunes1eiY (Course Description) Uiulsa

n159oARUULALILATIENTUABUAT ATILGNADITBY N1999NLUULAYILATIEWIUADUAS ANONABITBY | Aadunenein

Funaudt mehaTsaududeu surewdtidasluy | Junsud’ msireianududeu JunauiiBeazluu

maansuduenitaetuy mslusunsuuunadn Jyw | welianisudwusniieeneue nstusunsuwuumwadn Uggun

1Bannsin Wan13dn Yymina Ygwowuvauysaldudl Tunauds

a wa dd w
Huunseey ‘UJ_’]‘UﬂﬂﬂiVILﬂEJ')'LIQ\‘l

Design and analysis of algorithms; correctness of Design and analysis of algorithrns. Correctness of

algorithms; complexity analysis; greedy algorithms; algorithms. Complexity analysis. Greedy algorithms.

divide- and- conquer technigues; dynamic programming; Divide—and—conquer techniques. Dynamic programming.

combinatorial problems; egraph problems and NP- Combinatorial problems. Graph problems. NP-complete

complete problems; distributed algorithms. problems. Distributed algorithms. Related programing

laboratory.

8. 913dfdou
= = < v
swazdeanufivsingluvinai 3 4o 3.2

o [V AN = ¥ o a %
9, LLN‘U%LLﬂﬂQﬂ']'iﬂiﬁ]"lEJFI'J']N‘SUNT?‘I?Iavllﬂﬂiﬁ’]uﬂﬂﬂ’ﬁﬁﬂugﬂWﬂﬂaﬂgﬂ‘iéi’lﬂ'}l‘ﬂ'} (Curriculum

Mapping)

<l o . w
swaziBuamunusinglunanei 4 e 3
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UAD.2

29.40. 1-2

wuutEUaYaUTuU3es1e3 Y
sEauUIYnyns

NMAVIIANTTUADUNUADS AMTIAINTIUAIAAT NIUWINEY INNVARIUNILEY

TINIEAn (LUsseng-su UfuRns-u. Anwisenuies)

WA 02204271 3 (2-3-6)
FoAwrnnwnlng nsileulusunsudeing
¥oimnwndings  Object-Oriented Programming
mednitvalineglunundvissauUSyanad dail
() MANFNYIIY NG oo
(v) wineiriamylundngasimnssusanstudin arvivimnssunsuiaimes
(V) Fynawizdadu
() v nawwiden
() wnedvudenias

() IUINSEMTUNENGRAT. e L N
YINADISEUNIN DY 02204171 n5ufaulusunsuntalaseasne (Structured Programming)

D

]
i

Fvneassuniouiy  luil

(]
=4

v o a v o - a
AUNIANIIEIYT IUN 1 1eDU ‘WQﬂﬂﬂ']EJU W.A. 2564

D

e

InquszasAlunITWAIL/UTUU 51839

6.1 Ay vITIEINHaTMANalun1sUTUUS
a ° s s d s v v
ms@guldsunsudeing mngdwiumsimunlusunsuidanududou smeoauaansalunis

Unlestioya msdunennauaud® waznsuinduunldln
6.2 HadWSIARTuUTEn

1. awnsadsulusunsundeingadaigle

2. ansaaulassnulasnis@eulusunsndeing
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7. a1seFeuiisun1suTudgenein

uAa.2

Fasuiaede (Course Description)

wEnmadoulusunsndedng  anvuuss Msduven
nseegU AaLETTY dusaUszany Aeadeunatd M3
SamsauAawana  nsdaniswennsal - mslddudasie
Tsunsuuszgna mswaulUnsinfndey  winda
Wenfunseanuuugensing

Object-oriénted prograrﬁr'nin'gfpri'nciples; abstraction;
inheritance; polymorphism; abstract class; interface;
nested class; error handling; event handling; using APIs;

simple graphics user interface; concept of software design.

Mafuwsin (Course Description)
g
lawaguudas

ERERR IO el Aefiuayunias
02204271 msdlsulusunsudeing 3 (2-3-6) (02204271 msBaulusunsudeding 3 (2-3-6)
Object-Oriented Programming Object-Oriented Programming
Swiidaadouiney 02204172 Sedidpadumnnou 02204171 wWanAuniides
Suniigoaioundouty il Jprasoadoundaniy Ll Sutineu

8. 819138KADY

sreavideanunusingluninai 3 4o 3.2

ni LAY = al [l =, -
0. wHuTLERINMINSEANEAMLSURRTE UINATgIUNANSIEEUFIINVENgRTET187YT (Curriculum

Mapping)

= i v
seazideaniunusnglumand 4 99 3
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Tuumhgin (1Lussee-s U uRns-suAnesmeaues)

1. sidim 02204281 3 (2-3-6)
Yoivinwing NsdeaTToLARAL TEUUIATRYIABUNILADT
YoIVINIEBINgY Data Communications and Computer Network Systems

=3 A L) = s e ¥
2. v valneglunuiniviszaudinnns aall
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() wnedvudenis
() AUIMTEMIUNENGAT. oo i 4 YRS
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a dy o v Y 1al
AneaeunTouny  ld
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Jundnirsedv Tuh 1 wieu woAInew WA, 2564

o v oA W

gUszaAlunsWaILY/USudseseiun
6.1 ANy vaITIEITIMAzIANAlUNTUTUUS
s J L = i = ¢ o & a do < ]
lutlagiu msdeastoyauarsyuuiniedigaeufiunestuiludmdnluegrannlussuy

pouiunedieg fedlianudidglunisSouluaivimnssuaeufinmes duludinisuiviyp
A liiinsinufuRmudiunisseuussey
v dda X o oa

6.2 HaAWSMIARTUAULER

a v ° < [y a 1 Y
1. awnsasduierdnmainnuresnsieasdoyariinneg Id

a L3 < i a 5 < ] = a P54
2. @WNINNATIBFURUUNMTTRNAR wazfnsissruuiaiatisnaufiamasiumnzauls

2/ < 2/ = 1 = v 1
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7. maadssuiisunisuiudiesiein

v siniulse FailiFsunas
02204281 msApasieyauazssuy 3(3-0-6) | 02204281 nsFsansteyauasizuy 3(2-3-6) | andalaaSou
wietnanaNfnnDs wn3ateAeNfiames UsTEELAsLAL
Data Communications and Computer Network Data Cornmunications and Computer T ﬁu‘"ﬁmi
Systems Network Systems
Jereudsuainey Tl Fgiioadsuinnou Aifl
Fideadouniondu Laifl Fgiiraaeuniouiu Taldd -
Fasuese34n (Course Description) Aa3ues183Y (Course Description) Uiy

. o - o a6 3
\nSethemsdoasteyauaziasgiuszuuia doth | AERUIEIIEI

dyara nasdedayaludunienin nsaruguluszdy

deulaedoya maluladveaaisdisrauiinnaivinm
= - v ' = v Al

wwizdl 1n3edieliane wiatreuiiiuniie e

iwetrensdeanstoyauazunsguszuuiia dod
Foyyans nnsdedeyalutumentw msmuaulusydudonle
- a4 a § a P

foya ealuladuesiaiadrgaauiinimeiuiiiuanizi

wIptrauiinnntne iefetieBumedile nsincuuuuwd | T T . - .
Fumodidda mehauwuuwitie-gnie aalnanssuuas

dg-gniy aortlnsnssuuavinsnaeanisdoans o e AT
Inslnasaniseans UfoRnsiinedtes

Data communication networks and open system Data communication networks and open system
standards. Transmission media. Data transmission in

physical layer. Data link controls. Technologies of local

area networks. Wireless networks. Wide area networks

standards; transmission media; data transmission in
physical layer; data link controls; technologies of tocal

area networks; wide area networks and internet; client-
and internet. Client-server computing. Communication

server computing; communication architecture and )
architecture and protocols.  Retated laboratory

protocols. )
experiments.

8. 9913daou

swazdeanuiiusingluminei 3 4o 3.2

9. wHuflaAININSEAEAMNTURAYEUINATFIUNANSIEBUTIIaNgRsEs183Yn (Curriculum
Mapping)

= < v
swaziBeanuiusingluvunei 4 e 3
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Faumieiin (gussens-ruUfuRnis-suAnyaisaue)
1. wEin 02204311 3 (3-0-6)
Fo3vnwing Auuzlunazaifdmivimnsaeunanes
%a%ﬂmmé’qnqv Probability and Statistics for Computer Engineers
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7. asraisuiisunisuiudienein

ERERL QT PAEEL AT AefliAsuuas

02204311 arhasunazadfdmiv 3(3-0-6) 02204311 mnnieslunazaifdmiu 3 (3-0-6)

Fensroufiomas JensAeuADs

Probability and Statistics for Computer Engineers Probability and Statistics for Computer

Engineers
Jyifenduniniey 01417168 Juiigeaioumdeu il pniANwTres
Sunseadoundoudu lif Juniifoadoundoudu i Seuannau
faiunyseiv (Course Description) Aesu1EsI83% (Course Description) Ufusa
anuasdu o‘ﬁuu'se}'uﬁquuuhjvimﬁaauaxuwm’a;ﬁaq Al faudsduis wuvlideiilasuay | sfuienein

feftumsuanuaitasa Ui feidunisuanuasesi | wuuseiies fidumsuanuamazamumuniu flaridu
wUsdy n15uINUeeTaL ANNYsUsIUILazduUsEAnS | nsuanuasvesiiulsdu aid ATUINUIITBIAIDEN AT
awduiug madullumsiuiudsdn nguesdnnurualug | Usvanadt nssuIunsde MsvAdeUAILATIY anduriug

nquii$rataanane adid nizvaumsdu mavssgnddulign | wasmsiassinisonnsy amsiaseiauuTlI N9

madenssuaauines Uszgndiutlgmmadmnssuneufiomed
Probability; discrete and continuous random variables; Probability. Discrete and continuous random
distribution and density functions; distribution functions of | variables. Distribution and density functions.

random variable; joint distribution; covariance and | Distribution functions of random variable. Statistic.
correlation; operations on random variables; laws of large | Sampling distribution. Estimation. Random processes.

numbers; central limit theorem; statistic; random | Hypothesis testing. Correlation and regression analysis.

processes; application to computer engineering problems. Analysis of wvariance.  Application to computer

engineering problems.

8. 919158¢dou

swavBsanuiivsinglumanad 3 4o 3.2

9. WNUTILEAIN1TNTEANEANLTURRTOUIIASEIUNANTSITBUIAINMANGASE318991 (Curriculum
Mapping)
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Folvnwlng Yoyysshvgdmvsuininsnouiines
%a%mmmﬁ'cnqu Artificial Intelligence for Computer Engineers
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Scope and techniques of artificial intelligence; Scope and techniques of artificial intelligence.

problem representations; search technigues; games; | Problem  representations. Search  technigues.

knowledge representation; reasoning and interface; | knowledge representation. Reascning and interface.

planning; machine learning; natural language processing; | Planning. Ekpert‘ systemg. Artificial neural networks.

expeﬁ Systerns. Deep learning and applications. Fuzzy logic. Machine

learning. Natural language processing.
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History and overview; embedded system architecture; History and  overview. Embedded  system
embedded programs; peripherals devices and interfacing; | architecture. Embedded programs. Peripherals devices
mixed-signal systems; real-time systerns; low-power | and  interfacing. Mixed-signal  systems. Real-time
computing;  software  design  and development; | systerns. ~ Low-power = computing. Embedded
embedded  multiprocessors;  embedded  systems | multiprocessors. Embedded systemn design and
networks. development. Sensor interfacing. Network interfacing.

Embedded processing and display. Application of

embedded systems.
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~ Basic concept of database systems and database
management; database architecture; database modeling;
relational database; relational database design: physical,
logical, and conceptual database design; normalization;
database query language; data integrity and security;

applications of database systems.
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Basic concept of database systems and database

management.  Database  architecture.  Relational

database. Relational database design: physical, logical,

and conceptual database design. Normalization.

Database query language. Data integrity and security.
systems. Non-relational

Applications of database

database. Database related laboratory experiments.

&
8. @M"5dEfsDU
P = o
azdaanunusngluvine 3 4o 3.2

9. UHULEAINTIINTLINYANUTURABUNINTFIUNANTSITIUZIINMANGATET187v7 (Curriculum

Mapping)

eavidganunuIngluniiei 4 7o 3

128



une.2

W.un. 1-2

WUULERRYRU U183
TTAUUIYING

AMAIYVIIAINTTUADUNIADS AMSIAINTIUANGNT NIUWILEY  ING VAN TLWILEY

el (u.ussans-su UjuRnis-vu Anwviieauies)

1 Va3 02204390 1 (1-0-2)
Fodvrn1wlneg ASIASHUANUNSDUANAIANW
FoIMandangy Cooperative Education Preparation

L

2. MwiriivedneglumuiainssauUSynyns dell
() MEATIANSWALY AFUATTE oo
(V) mnedviamzlundngasimnssumansdudin arviviimnssunoniiames
() Fnnamzdau
(V") Avuamziden

() wmheivndanas

() AUINSEMTURANGATcooeeeeerrerneerrenenn GG AL/ &1 0 T
3. Ay ideassunineu Taidl
a = v = I ar iy
4. FYNADISBUNTDUNY ¥
ol n'n.l o - s :vl = -
5. AunIainsiedvn TN 1 Wiou waAinneu w.e. 2564

ar

6. InquszaAlum A/ Uiudsesiedvn
6.1 ARy veIEITuanaralun1suTul
iaiuniswieuarunioulunsinnsednaniafne Teeuwiulidilavdnns wuafe

nsyvIuMIaniafing uaginnsinemaungy siuvisiannineensdiaus
v ¢da & v oa
6.2 WaawsNnTunuilan
° v o o ¥ oW W a Y
1. anunsadiaueruinug g Tesiuiitanuaniafinula
@ 1o a Y v oW v a = v
2. awnsavanlassnunguilngitasiuiiteuaniafinule

7. arsedSsuiisunisuiudsesiedn

IEIVUAY e3riulse AsfiAnua
02204390 MsAsuAMUNTBNEWARANY) 1 (1-0-2) | 02204390 MIATLUANUNTDNAUNIANW 1(1-0-2) |
Cooperative Education Preparation Cooperative Education Preparation

-125-



uAo.2

s8391AY

Twinuiudse

]
AeliBeuna

Aufinaaiouninoy i
Syideasauniauiy Tl
AesuIe T3 (Course Description)

WANNTS LUIAR LAENITUINNISTRIEANARANE Seilisu

v oo ow odd v v = o
YDUIRUVLNEIT D mmgwu_ﬁ'\uuazmﬁuﬂ'i.umiauﬂsaw

219w A RugruluntsufuRe nsdeanuazuyve
duius madmuyadnam szuunsuImsaunwluaniy
Usznoums wallanisunaus n1sdgussanu

Principles, concepts and processes of cooperative

education; related rules and regulations; basic

knowledge and techniques in job application; basic
khoWledge and technigues in working; communication
and human relations; perscnality development; quality

workplace; presentations

management  system in

techniques; report writing.
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U
Principles, concepts and processes of cooperative
Basic

education. Related rules and regulations.

knowledge and techniques in job application. Basic
kﬁow{edge and techniques in working, Communication
* Personality development.

and hurnan relations.

Presentations techniques. Report writing.
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Introduction to mechatronic  systems; switching
devices; sensor and measurement; mechanical actuators;
electrical actuators; signal conversion; system interfacing;
automatic control  systems; practical robotic and
mechatronic systems; machine intelligence; industrial

informatics.

Design

Introduction
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Mechatronic and Automation Control Systems
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to mechatronic systems. Electronic

devices for mechatronic systems design. Sensor and
transducer. Signal conversion and system interfacing.
Electrical ~actuators. Mechanical —actuators. Basic
automatic control systems. Mechatronic systems in
industry. Industrial informatics. Machine intelligence.

Related laboratory experiments.
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Models of MQS transistor; CMOS gate construction; IC Models of MOS transistor. CMOS gate construction.
fabrication technology; IC design; FPGA technology; very IC fabrication technology. IC design. FPGA technology.
large scale integration (VLSI) design using VHDL and | Very large scale integratibn design using. VHDL.
optirnization; application specific integrated circuit (ASIC). | Application specific  integrated circuit. Related

laboratory experiments.
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Digital image fundamentals; image enhancermnent;
geometric  transformations; color models; image
corﬁpréssion; morphological image processing; image
segmentation; representation and description; object

recognition.

wuusiaesd Uggussfvidmiunisussnananin 13
wiadayaniw msutedIuAT ANSETIAM

Digital image fundamentals. Image enhancement.
Geometric transformations. Color models. Al for image
processing. Image augmentation. Image segmentation.

Image recognition.
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Mapping)
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EEREEREREL of ricroprocessor - Introduction to microcontroller architecture and loT

microcontroller system design; assembly language and | SYstems. Computer programming and microcontroller.

instructions set; input/ output ports; watchdog and Peripheral interface programming and GPIO interfacing.

interrupt circuits; timer and counter circuits; high-level Sensors and fundamental of measurement system.

language  programming; tools for design and Peripheral control interfaces. Development  of

development; microprocessor and microcontroller bus; microcontroller and peripheral interface project based

memory organization and interfacing; communication; on loT systems in computer engineering.

analog interfaces; user interfaces; laboratory experiments

related to microprocessor and microcontroller.
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Data security; number théory; finite fields; classical

stream block ciphers, symmetric key

distribution, hash functions and digital signature; public

ciphers,

key encryption: RSA and DSS; key management.

cryptography; symmetric ciphers: historical ciphers,

wihswalusfin asdhsateyauuuaniu msdhsiadeyauuy
ven msuandienquanuuaunins Haiduney wasaiudu
Adva nsdsfauuunguaas sy enstaale uasilealed
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 Data security. Number theory. Finite fields. Classical
cryptography. Symmetric ciphers: historical ciphers, stream
ciphers, block ciphers, symmetric key distribution, hash
functions and digital signature. Public key encryption: RSA
and DSS. Key management. Data privacy risks and

managements.
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Architectures and component of data warehouse
systems; data warehouse development methodology;
data warehouse design and implementation; data
warehouse application; cube data structure; knowledge
discovery process; basic concept of data mining; data
preparation process, data mining techniques: association
rule for knowledge discovery, data classification, data

clustering; data mining application program; data

warehouse and data mining for big data.

foya nsvuammseisudeya waiiansiiniiesdoya a3
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Knowledge discovery process. Basic concept of data
mining. Data preparation process. Data mining
techniqules:. association rule for knowledge discovery,
data classification, data clustering.  Data mining
application program. Data mining applications and

trends. Data mining for big data.
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Fundamentals of business intelligence; key aspects
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Architectures and component of data warehouse

related to business intelligence systems and their | Systems. Data warehouse design and implementation.

applications in organizations; decision support systems; Multi- dimensional data models and online analytical

introduction to big data analytics and emerging trends in | processing. Data warehouse applications. Fundamentals

of business intelligence. Key aspects related to business

their

business analytics; principles of knowledge management;

knowledse management  processes;  knowledge | intelligence systems and applications in

management systems and their applications; relationship | organizations. Decision support systems for business

Business integration at

intelligence. Intelligence

of business intelligence and knowledge management.

operational, tactical, and strategic levels.
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Web technology erlution; <‘:ompo-nents of web
application and its.operation; current technologies of
web development; learning of appropriate design and
source- code

development of web applications;

organizing; client-side web processing.
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.. Web technology evolution. Components of web
application and its 5perét':on. Current technologies of
web development. Design and development of web
applications. Model- view- controller design pattern.

Web framework. Client~§ide web processing.
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Organizing of information  technology ( Im Introduction to information systems. Information

departments; planning of information systems; T | technology infrastructure. Information technology in

resources management; project management for the business. Electronic commerce. Software project

design, development, implementation, installation, and management. Cost and benefit of software project.

evaluation of an information system; cost or benefit Software quality assurance. Impacts of IT on

analysis for information systems; impacts of IT on | organizations, individuals, and societies. Laws and ethics

organizations, individuals, and societies; laws and ethics | in information technology.

in information technology.
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Router and switch éonﬁgu'ration; spanning tree
protocol; access control lists ( ACLs) ; design and
configuration of virtual LANs; wide area network design;
routing protocols; network architecture; technology
mechanism  selection;

selection;  interconnection

topology selection; link selection and network operating

systems.

MMIRIAINISATUANANSIENTY NITBONLUULATNIAIATTEUY

¥ =3 ' - - )
yidunie anrtinanssuinouiy nsidenmaluladuaznis

uAdgmluasatne

Router and switch conﬂéu'ration. Spanning tree
protocol. Access control lists. Design and configuration
of virtual LANS. Wide area network design. Routing
protocols. Network architecture. Technology selection

and network troubleshooting.
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Grid - tech‘no!.ogy' and applications;  grid ' system Introduction to cloud cormputing technology. Cloud
architecture; grid security and related standard; grid architecture and cloud delivery models. Cloud-enabling

resources management; data grid system; cloud - technology. Cloud management. Cloud security and

computing technology and applications. service quality metrics.
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N. Wattanavichean, J. Boonchai, S. Yodthong, C. Preuksakarn, S. C.-H. Huang and T.
Surasak. 2020. Discriminate Raman/GFP Spectra of Yeast Mitochondria Using
Convolutional Neural Network, Page 1-6. In The 5 International Conference

on Information Technology (InCIT). Chonburi, Thailand. Oct 21-22, 2020.

0.4

K. Wisessing, P. Ekthammabordee, T. Surasak, S. C.-H. Huang and C. Preuksakarn.
2020. The Prototype of T'hai Blockchain-based Voting System. International
Journal of Advanced Computer Science and Applications. 11(5): 63-68
(Databases: SCOPUS)

N. Wattanavichean, J. Boonchai, S. Yodthong, C. Preuksakarn, S. C.-H. Huang and
T. Surasak. 2021. GFP Pattern Recognition in Raman Spectra by Modified VGG
Networks for Localisation Tracking in Living Cells. Engineering Journal. 25(2):

151-160 (Databases: SCOPUS)
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S. Mathulaprangsan, S. Patarapuwadol, K. Lanthong, D. Jetpipattanapong, and S.
Sateanpattanakul. Rice diseases recognition using effective deep learning
models. Pages 386-389. /n Joint International Conference on Digital Arts,
Media and Technology with ECTI Northern Section Conference on
Electrical, Electronics, Computer and Telecommunications Engineering

(ECTI DAMT & NCON). Pattaya. Thailand. March 11-14, 2020,
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S. Mathulaprangsan, S. Sateanpattanakul. Locality Preserved Joint Dictionary and
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C. Y. Wang, T. C. Tai, J. C. Wang, A. Santoso, S. Mathulaprangsan, C. C. Chiang, C.
H. Wu, 2020. Sound Events Recognition and Retrieval Using Multi-Channel
Sparse Coding Convolutional Neural Networks, IEEE/ACM Transactions on

Audio, Speech, and Language Processing. 28: 27-38. (Databases: IS)

S. Mathulaprangsan, S. Patarapuwadol, K. Lanthong, D. Jetpipattanapong, and S.
Sateanpattanakul. Rice diseases recognition using effective deep learning
models, Pages 386-389. /n Joint International Conference on Digital Arts,
Media and Technology with ECTI Northern Section Conference on
Electrical, Electronics, Computer and Telecommunications Engineering

(ECTI DAMT & NCON). Pattaya. Thailand. March 11-14, 2020.

S. Mathulaprangsan, S. Sateanpattanakul. Locality Preserved Joint Dictionary and
Classifier Learning for Speech Emotion Recognition, Pages 390-394. In Joint
International Conference on Digital Arts, Media and Technology with
ECTI Northern Section Conference on Electrical, Electronics, Computer

and Telecommunications Engineering (ECTI DAMT & NCON). Pattaya.

Thailand. March 11-14, 2020.
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Amorndej P., Amornrit P. 2020. Development of calibration models for rapid
determination of moisture content in rubber sheets using portable near-
infrared spectrometers. Journal of Innovative Optical Health Sciences.
13(2): 2050009: DOI: 10.1142/51793545820500091. 12 Pages. (Databases:
Scopus)

Sutida R., Sirinad N., Anupun T., Amornrit P., Amorndej P. The prediction of
moisture content of Para rubber timber using a small portable NIR
spectrometer. Pages 62-63. In The 7th Asian NIR Symposium (ANS 2020).
Khonkean, Thailand. Feb 12-15, 2020.
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SWE3Y1 02204352 3 (3-0-6)
Fo3vnreineg Anudasndenelewesiasssuy

FoArmurdange Cyber and Systems Security

1A1lAse518391 (Course Outline)
UUY2UIUTIEY

—_

Cyber security issues 3
Types of cyber attacks
Operating system security
Network security
Application security
Database security

Data security

Cloud security

2 2N S B W R

Cryptography
10. Access control and authentication
11. Cyber security risk assessment and management

12. Laws related to cyber security

|ﬁ0\0\mo~.mwmwumm

7
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Foirn1wive N33 BU3LBEN

a a [ i
BIYINT1EI89INEY  Deep Learning

ALATISIBIYN (Course Outline)

IUIULTUIUTTEY

w

Introduction to deep learning

Dataset and preprocessing techniques
System evaluation

Artificial neur::;L networks

Tool for deep learning

Network model architecture
Convolutional neural networks

Hyperparameter tuning

oo o ooy b B e

Optimization algorithm
10. Transfer learning

11. Other interesting networks

k; W W W o Oy W o W W

7394
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oivnulny amanitoya

t:f a at .
VIVINWIR9NGE  Data Science

1A1lAses18397 (Course Outline)
Fruaudaluussene
1. Introduction to Data science, ‘ 3
Data science motivation for business
. Data collection and manipulation
. Data cleaning and organization

. Exploratory data analysis

2
4
q
5. Data analysis with statistics and machine learning
6. Tool for data science

7. Data visualization

8. Communicatic;n and presentation

9. Big data storage and analytics

10. Data science applications

11. Term project presentation

B v vw o ww o oo b ow o
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Fodvneilng . ManyaRIvia
FoIVIN11DINaY Digital Fundamentals

1A1lASI51873%1 (Course Outline)
A1UIUYINUS

ussgre  UfuRnng

1. Digital concepts 2 -
2. Number systems, operations, and codes 2
3. Logic cates (Part1) 2 3
4. Logic gates (Part2) 2 6
5. Boolean algebra and logic simplification 4 6
6. Combinational logic analysis 2 3
7. Functions of combinational logic (Part1) 2 3
8. Functions of combinational logic (Part2) 2 6
9. Latched, flip-flop, and timer al 6
10. Counters 4 6
11. Shift registers 2 3
12. Memory and storage i 3
33U 30 45
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P2y mwlng miinnAUfURMAmnssuneuiunes
YW sangy Practicum in Computer Engineering

1A1lAT95189%1 (Course Outline)

Fuudaluufifnig

—

. Introduction to UNIX and Basic command 3
2. Unix Basic command & editor (vi)

3. More on Unix command

4. Shell script (1)

. Shell script (2)

S,]

6. C structure and Pointer

7. Make file and header file
8. Python programming (Basic)
9

. Python programming (Control Flow)

11. Electronic components
12. Circuit prototyping

13. PCB design

14. Soldering

15. Mini project

3
5
3
3
3
3
3
3
10. Python programming with regular Expression 3
3
3
2
k.
3
pietl <5}
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3 (2-3-6)

Electrical Engineering for Computer Engineers

WAlAses183en (Course Outline)

Physical foundation of electric circuit
Resistive network

Energy storage elements

4. Circuit analysis

G
6.
7.
8.
9.

Network responses

Alternating current steady-state analysis
Direct current machine

Alternating current machine

Motor drive system

10. Transformers and power supply

O N BN

334

. Manual of laboratory

. Lab 1 Oscilloscope and function ¢enerator
. Lab 2 Resistive network

. Lab 3 Power voltage divider and current divider
. Practical examination 1

. Lab 4 Kirchoff Law, principle of superposition and

Thevenin’ theorem

. Lab 5 Network responses
. Lab 6 Motor drive system

. Practical examination 2

973U
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10.
11,
1.7
13,

Electronics Fundamentals

3 (2-3-6)

1AIATI51873%1 (Course Outline)

Electronic properties of materials
Diodes and diode circuits

Rectifier circuits

Filter circuits

Regulator circuits

Bipolar junction transistors and biasing
Field-effect transistors and biasing
CMOS, TTL and transistor amplifiers
Op-amps and op-amp application

334

Introduction to laboratory experiments

Power supply and measuring instruments

Rectifier circuits

Filter circuits

Regulator circuits

Bipolar junction transistor biasing
Bipolar junction transistor amplifiers
Field-effect transistor biasing
Field-effect transistor amplifiers
Op-amps

Op-amp application

Practical exam preparation
Practical exam

374
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4 a s i

YIVINTYIDING Y Data Structures and Algorithms |

B1LA95187397 (Course Outline)

UG

usseny  UHURNS

1. Overview of data structure and algorithm ) 2 2
2. Analysis of algorithm complexity 2 2
3. Simple sorting algorithm (insertion sort, selection sort, 2 2
bubble sort)

4. Linked lists a4 a4
5. Hash functions and hash tables 2 2
6. Queues 2 2
7. Stack 2 2
8. Mathematic expression (Infix, Prefix, Postfix notation) 2 2
9. Trees and binary tree 2 2
10. Binary search tree 2 2
11. AVL tree 2 2
12. Binary Heap, Heap sort, Huffran coding 2 2
13. Graph 2 2
14. Final Revision 2 2

Eiphl 30 30
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Fa3manunlng lnssaiedayauaztunouls I
ﬁa%mmmé’mqw Data Structures and Algorithms ||

1lasesnedwn (Course Outline)

AUIUBILUY

ussee  Ufjudnag

—

. Introduction to the design and analysis of algorithms 2 2
. Recursive algorithms

. Polynomials analysis

. Divide and conquer algorithms

. Dynamic programming algorithms
. Greedy algorithms

. Graph algorithms

. NP-complete problems

O 00 N Ol AW N

. Distributed algorithms

10. Final revision

B~ &2 2 p N B 2NN

3734
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WM WI0INg Y Data Communications and Computer Network Systems

i#lAs9518397 (Course Outline)

Fuudalus
usseny  UjURnis

. Introduction to data communications 2 3
. Basic Principles of data communication 2
. Transmission media and type of media connection 2
. Communication equipment 2
. Data transmission 2
. Digital signal conversion and data cormmunication dervices 2
. Physical and data link layer 2
. Basic networking concepts 2
. LAN and WLAN networking 2
10. WAN networking 2
2
2
2
2
2
30

O 0~ o BAWON e

11. Internet networking and IP address
12. Subnet, Supernet and IPv6

13. IP routing

14. Transport layer protocols

15. Application layer protocols

‘ﬁmmmwwmmmmmmwmm

39U
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-:j =3 o - ofe - 0 o
Y2IUNNERINY Probability and Statistics for Computer Engineers

W1lAse518391 (Course Outline)

Fruaudaliusseny
Probability 6
Random variables
Distribution functions of discrete random variable
Distribution functions of continuous random variable
Statistic
Sampling distribution
Estimation

Random processes

o o N ook W

Hypothesis testing

10. Correlation and regression analysis

11. Analysis of variance

12. Application to computer engineering problems

334
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Faivntwilne Jayalsshvgdmsuimnsnoufiames
ﬁa’w"m’m’lﬁﬁﬂqw Artificial Intelligence for Co}‘nputer Engineers

AIAS95183%1 (Course Outline)

Fwautalusussene

1. Introduction to Al g
2. Problem representation 3
3. Search techniques 3
4. Knowledge representation 3
5. Reasoning and interface 2
6. Uncertainty 3
7. Expert system 3
8. Case-based reasoning 3
9. Introduction to Python programming 3
10. Machine learning 6
11. Neural networks & Deep learning 6
12. Intelligent agent and planning 3
13. Natural language processing 3

EEY 45
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Fadv1nrwlneg seuvilagh
Foiuntwsengu Embedded System

1A1lAs95183%91 (Course Outline)

>

. Introduction to embedded system

2. Embedded boards and basic operations

3. Introduction to Linux for embedded system

4. Python programming for embedded system

5. GPIO circuit and GPIO programming

6. Sensor circuit and programming

7. Device control circuit and programming

8. Data transfer and display of embedded computer via loT network
9. Embedded loT project etc., Automation control and Al system

T34
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3 (2-3-6)
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FoAwnudingy

1

Database Systems Management

WlATI5187397 (Course Outline)

Basic concept of database systems

. Database architecture and data models
. Relational database
. Relational database design: conceptual design

2
3
&l
a2,
6
T
8
9

Relational database design: logical design

. Hierarchical in relational database model
. Database query language
. Normalization

. Connecting database using programming language

10. Non-relational database

11. Data integrity and security

33U
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Cooperative Education Preparation

1AlAT951873%7 (Course Outline)

1. Processes of cooperative education

2. Related rules and regulations

3. Basic knowledge and techniques in working

4. Presentations techniques

5. Communication and human relations

6. Report writing

734
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oyl nssanlusTUUWAmMIetnduazszuuAIuANaRlula
YoIU1N1IDINg e Mechatronic and Automation Control Systems Design

WA1lAS95187397 (Course Outline)

A1UUTTNIUTTEY

. Introduction to mechatronic systems

. Electronic devices for mechatronic systems design ‘
. Sensor and transducer

Signal conversion and system interfacing

. Electrical actuators '

. Mechanical actuators

. Basic automatic control systems

. Mechatronic systems in industry

ol NI o NS T N UL N

. Industrial informatics

10. Machine intelligence

B orovmrowe s p s pooo

T

Swnudalusfianns
. Manual of laboratory
.Lab 1 Sensor and interfacing
. Lab 2 Motor drive system
. Lab 3 Mechanical actuators
. Lab 4 Open and close loop control .
.Lab 5 PLC

. Lab 6 Industrial informatics

0o ~ o U A~ W N e

. Mechatronic systems design

B o v 2 2 p BN

U

-180-



SUEIU

02204423

d a '
Fadwn1ulng 2957 AINRUIN

A E=) of
YaFurin1engnge

© N oA LN

e T A L S

Very Large Scale Integrated Circuit

Ufe.2

'3 (2-2-5)

1AlAT9518391 (Course Outline)

Introduction to VLSI

Models of MOS transistor

CMOS gate construction

IC fabrication technology

IC design

FPGA technology

VLSI design using VHDL

Application specific integrated circuit

T34

Introduction to laboratory experiments
Models of MGS transistor

CMQOS gate construction

IC fabrication technology

IC design

FPGA technology

VLSI design using VHDL

Application specific integrated circuit

39U
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SWaEIY 02204434 3 (3-0-6)
Fo3nrwnlne N15USYHIaNaNTNAINE
Hodwnwsinge Digital Image Processing

LAlATISI83Y (Course Outline)

51u1u%ﬁiuaussaﬂa

1. Digital image fundamentals ; 6
2. Image enhancement 6
3. Geometric transformations 3
4. Color models 5
5. Machine learning for image processing 3
6. Deep learning for image processing 6
7. Image augmentation 6
8. Image segmentation ) 3
9. Image recognition 6
10. Project presentation and discussion 3

kY 45
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1A11lAs9578391 (Course Outline)

. Peripheral interface programming

. Basic GPIO interfacing

. Peripheral control interfaces

RN

svuulaloidmsuirmnsnoufiames

loT Systems for Computer Engineers

- Introduction to loT systems in Computer Engineering
. Computer programming and microcontroller IDE (part1)

. Computer programming and microcontroller IDE (part2)

. Basic of sensors and fundamental of measurement system

. Term project based on IoT systems (design)

. Term project based on loT systems (development)

-183-
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Yadvinreleg anulasnssuasaududrudivestoya
Yo 1EIINgY Data Security and Privacy

1A1lAT95183%97 (Course Outline)

Fruautalususseny

1. Introduction to data security 2
2. Basic mathematics 6
3. Data security and personal data management ‘ 6
4. Classical cryptography: symmetric ciphers 6
5. Classical cryptography: asymmetric ciphers 3
6. Classical cryptography: symmetric key distribution 3
7. Modern cryptography 6
8. Data security application and usage 3
9. Student Project: secure data management 6
10. Student Project: secure data management 3

U 45
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Fo3vntwlne mMsvimilesdaya
¥oIYINTIBIN Y Data Mining

tAnlAT9598391 (Course Outline)

Fudalusussene

1. Knowledge discovery process &
2. Basic concept of data mining 3
3. Data preparation process 6
4. Data mining techniques: association rule 6
5. Data mining techniques: data classification, 6
6. Data mining techniques: data clustering ' 6
7. Others data mining techniques 3
8. Data mining for big data _ 3
9. Data mining applications and trends . 3
10. Term project presentation 6

53U 42
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Faiuawlng ARvlayaLAYTEUUTINISATEY
%a%‘ﬁ’lmmﬁqnqw Data Warehouse and Business Intelligence System
tA1lAT931873%1 (Course Outline)
Fruaudalususseny
1. Basic concept of data warehouse 3
2. Architectures and component of data warehouse systems 6
3. Data warehouse design and implementation 6
4. Multi-dimensional data models 3
5. Online analytical processing 6
6. Data warehouse application 6
7. Fundamentals of business intelligence B
8. Key aspects related to business intelligence systems and 3
their applications in organizations
9. Business intelligence and data warehouse 3
10. Decision support systems for business intelligence 6
ey 45
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TAIVINTDINGE - Web Application Development

¥AlAT9578391 (Course Outline)

MUYV TTEE

i,

Introduction to Web Application Technologies 3
PHP

PHP and Database

Object Oriented PHP

MVC Architecture

Web Application framework: Laravel

Web Interface

Dynamic HTML and Client-side scripting (Java Script)

N T AN A B~ S C R N

Dynamic HTML and Client-side scripting (Ajax)
10. Dynamic HTML and Client-side scripting (jQuery)
11. Term Project

B oo v w8 a0 e o by ey xR
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Favnrwlne AsuIsienisweluladansaumna
oAW1 TWI89NgE Management of Information Technology

L.

1A1lAT9578997 (Course Outline)

Overview of information technology management

. IT Infrastructure: hardware and software
. T Infrastructure: communications technology
. IT Infrastructure: database system A

2
3
q
5,
6
7
8
g

Building Inforrmation Systems

. Presentation of IT research topics
. Software project management
. Software project management: scope and time management

. Software projec't management: cost and quality management

10. information technology in business

11. Customer relationship management and E-commerce

12. Decision support system and knowledge management

13. Ethical and social issues in information systems

14. Information systems security

15. Term project presentation

ey

-188-

iuma.2

AMUIUYUIUT T8

3

e C R OO P B OO C R O S R € B SO O S PR C S SCR OO



ume.2

AU 02204482 3 (2-3-6)
Fa3vnwilng nMsUuuALAToTE B U URNT

n’ = as .
Y2IYINWDING Y Practical Network Configuration

1A1lATe518391 (Course Outline)
UG U

uTsgng  U{uanig

1. Switched networks 2 3
2. Spanning-Tree protocol 2 3
3. Virtual LAN and routing between networks 2 3
4. Inter-VLAN routing 2 3
5. Network routing protocols 2 3
6. OSPF routing protocol 2 3
7. Access control lists 2 G
8. DHCP and NAT 2 3
9. Enterprise networking 2 3
10. Multichannel aggregation for high speed network 2 i
11. Advanced OSPF routing 2 3
12. Network security 2 3
13. EIGRP routing 2 3
14. Advanced EIGRP and I0OS 2 C’
15. Network troubleshooting = 3

3 30 45
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sWaRu 02204483 3 (3-0-6)
Founuilvg walulagmsusvaianaluunguie
“fjaa‘u’m’lwﬂﬁﬁﬂqw Cloud Computing Technology

ilasas18391 (Course Outline)

Sruaudalususseny

1. Introduction to cloud technology | 3
2. Cloud architecture ) 6
3. Service model of cloud technology 6
4. Cloud system installation model 6
5. Cloud-Enabling technology 6
6. Service quality métrics of cloud system 5
7. Cloud management 6
8. Cloud security 3
9. Application of cloud technology 6

ety 45
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Yoviangns wangnslANIsuAEasUNde. d1v13udaansTuAaNRImas

AE A9

wangasuTulse w.A. 2565

SUANERT. ATMHILEALY IS NUR SILHILEY

g nﬁﬁmmn'm%'aui’miazé’m (Patdu uAa.2)

1. AMGITNITHETTY L1 | asswiinlunuAuaerusssy 3e593n W@eaay uaviodndgain
1.2 | iy aswiena wazrrusuilnteudenuias Tndnuayday
13 | Gamzaudufiuazdan awnsovhouluiivuazannsousludadauds
wavaduaudidy
14 | wavdnuariullsnudaiiveesdiu suiumanluguruasinaries
A dunyed
L5 | wswagseileuiasdoUedumae vedesnnIlazdany
16 | awnsalinngisansznuinnistdaouiaunairounna ssing uazdiny
L7 | fasserussamadvinisiasinndn
2. i 21 | Sarafuazarudilafersudnmasasnguiiiddludemanyrion
AAINTINABUR AT
22 | awmnadeswsign dhilauazaduiemudiesmsnspeuiianed s
Ussyndaiug ﬁnwuaxms’f,‘z'jlﬂ%'aq;ﬁaﬁmuﬂzamﬁ"un'ml,ﬁl‘u{]agm
23 | awnsalasied sanuuu Anse USulgs weevdedsvdluszuuesdusenay
7199 vaaszuurauimeslilansamudaivun
24 | awnsefeeuanudiviidnmsuasiiaunsaoniunes sauianig
hluussgne
25 | § Wilawavaulimaiwwinnud mudungvisreuineiodsaiies
26 | fimnufluninnirevesananivitdnm Welidaiunnudsusdas uasidnla
nansznuveavaluladluglg AReados ;
2.7 | SuszaumsallumsWauuasmiamsussunavenmuasailinuldas
|28 | awnsaysanamsmiluaeindidneduarsdlumanddug Adeades
3. vinwymetaygyn 31 | Aeegniinsugiuiazediadussuy
32 | aunsodufu frnu wasussdiuansauna woldlunisudladameds
as19aTsh
33 | @W15099UT Anwn WAl wavaguusuaudgmuaranudoans
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34 | @wnsavszgadanuiuasinweiumsuiledgminismeufiune 516
RENEGTRERH
4. Ainganuduiugsening 41 | awnsodemsiantwilneuasniwiissematunduaunanvaielsos el
yARBLAYAUTURAYEY Ussdnsam
4.2 | annsalimnudiewdewasdusanuazainiunisuidymaniunisaliag
Filuumumyesih visluunumaesiaiuiey
43 | aunsoldmmuilumansuntindedulssiuiinneay
44 | fmwiuiiaveulunisnivvivesnusariuiiaveunulungy
45 | awnsnduiiGuanssdulumsuilaanumsaiiduiuardausy
wisuuansgniuatamamneiesmueuas TGy
46 | fufuRaveunsimunnisifeudiemueaayininedudaides
5 inwsmsieneideiney | 51 | Sfawsnisliiadedionsuiuifieglutagtudenisiauiiieadeady
msdomsuarnisléinelulad ABLAIADS
52 | awnsawusiilssiunisunlatgwilesldaisaumanisndamansnianis
wanaAUssgnAretigmtifededldodwaiassed
53 | awnsadearsed iluszansamiadiniauaznisdey nieuvadenly
sUuuuvesdenstnausldodamzay
54 | annsoltiwalulagdansaumealdagramngey
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2. uaNSN1ISeuiUaMaNngns PLO (Program Learning Outcome)

PLO

1. ANETTU IYFITU

L d@wnsadszgndlivdnnisuazaiug
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Ui swazdn
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AuSDIATIEIRTARIA(Logic) agadele

2 finvlumauitgmedraduduneus
dU13091ULANTEU Pseudocode vaalusunsy (uralditiu 500 ussiin)
anunsaranvTiiiuasdidanseiindvunadn (RLC, Transistor TsitAu 5 67) 14

3 A139ATIEE BENLUVLAENRILISTUUTONAILS Yioszuuilsdumdn (uuanlisng
1000 ussvim) Fhiluldauldasa
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