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03603111

03603112

03603171

PANNITIUTWNTUU 999U | 3(2-3-6)

(Programming Fundamentals 1)
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Basic computer organization. Data and program representation. High-level
languages and translation. Syntax and semantics of a high-level language. Input
and output. Functions. Condition. Recursion. Sequence data types. Strings.
lteration. Composite data types. Problem analysis and solving. Testing and

debugging. Developing programs to search and analyze data.

wdnnsIUsunsudosdu I 3(2-3-6)
(Programming Fundamentals II)

AANERATORULINA N15LUTLNTITATRg nsvedeukazudledolianain ns
TUsunsuuuuduimdeusiemnnsaluasdndadedlduuunsiind n1sdnn1sdalinusna
Filanaziuieanuuidly msviaundeud

Classes and objects. Object-oriented programming. Testing and debugging.
Event- driven programming and graphical user interfaces. Exception handling.

Generic types and methods. Concurrency.

AAINTTUABUN LMD WAL ATAUNAANENTLUDIAU 3(3-0-6)
(Introduction to Computer Engineering and Informatics)

19930330 andnenssumeuiiames Mwilusunsulaznisudaseuudianis
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03603211

03603212

Logic circuits. Computer architecture. Programming languages and
translation. Operating systems and system software. Database systems. Computer
networks. Application technologies. Multimedia.Computer Graphics. Data science.

Informatics.

AALR 3(3-0-6)
(Discrete Mathematics)

e du AudiiusLazileity assnenans Biigatiazeauleneadinaans
fomuazdunouisuuuiiondt 35nstusazauduiusuvuusngsy nquins
Hosdu nauisuau nquinisdun

Sets. Sequences. Relations and functions. Logic. Methods of proof and
mathematical induction. Recursive definitions and algorithms. Counting methods
and recurrence relations. Introduction to graph theory. Number theory. Theory of

computation.

wuuiadoyauusssuwagnisuidym 3(3-0-6)
(Abstract Data Types and Problem Solving)
Adifesdeunnnew: 03603111

wuuriateyauusssy nesdeu warey 18015 dulil wasnsan NS uey
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Abstract data types: stack, queues, lists, trees, and graphs. Sorting. Hashing.
Binary heap. String and pattern matching. Data abstraction. Basic algorithms for

problem solving. Analysis of algorithm complexity.
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03603213

03603214

03603221

SEENLUULAY AT ETUREWTS 3(3-0-6)

(Algorithm Design and Analysis)

Ipiideaseusnmiou: 03603211 uay 03603212
nTeeNUULLAY AT IRst UnauTE Augndesastuneuds nsiiae

mududeu Junewitideesluy walanisudwenuaziensuy Mslusunsuwuunale

Yeymuganisdn Yywnsn Jaymnduiiauysal 35fnwndniin FunouAtuuunszae
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.

Heuristic approach. Distributed algorithms.

UfuRNsmuineen1slushnsy 1(0-3-2)
(Programming Skills Development Laboratory)

NISWAILNINYE mmamwu‘lmaa%’w%gaLLazsi'?umau‘i% nsLAdYnInenIT
lUsunsupouines

Skills development. Design of data structures and algorithms. Problem

solving by computer programming.

N15OBNKUUTZ VLA 3(3-0-6)
(Digital Systems Design)

spuuRATatiugIu HYANALUUYA MATANTORNLUUNIGATA adning N15an
yupnssngliianiian 1sasidsUsanumsgiu 29asiBsddu AU -sdeU 29asidsddy
wuvUsraIuaLazuuUliUTTaIua1 WLoale 508 LaylLsy 1995 151
ADUMIADITILDDNUUUNNATING

Basic digital systems. Boolean algebra. Digital design techniques. Logic
gates. Logic minimization. Standard combinational circuits, sequential circuits. Flip-
flops. Synchronous and asynchronous sequential circuits. PLA, ROM, and RAM.

Arithmetic circuits. Computer-aided logic design.
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03603222

03603223

03603241

UJURNNTI99IA59N 1(0-3-2)
(Logic Circuit Laboratory)
UitRnsReafudesiizeuluinn 03603221

Laboratory works related to the topics in 03603221.

a01UnenIsuLazNITINTTUUADNNILADS 3(3-0-6)
(Computer Architecture and Organization)
Apiideadeusnnou: 03603221

ﬁugmamﬁmﬂﬁmauﬁamai‘ AMAAIAASUOIADUNILADST N1TINTEUVUAE
aondnenssusruuminenud diuseUsrauLaznIsAeas MYLEATIUE SEUULe
Q‘Uﬂizﬁ miaamwuﬁ’mizmamaLLazmﬁszU%ﬁq UsgAvEnmuasnisiiuaussous
WUUIIBDITEUURUUNTEANE

Basics of computer architecture. Computer arithmetic. Memory system
organization and architecture. Interface and communication. Assembly language.
Device subsystems. Processor design and organization of CPU. Performance and

enhancements. Distributed system models.

nsulUIUNIUUTEENA 3(3-0-6)
(Application Development)

ANURBINSYRNELY n1seenuuulUTNHUsEENd NMsaulUsunsuUTEens
Tnonsldamduslssaniugld madelestuszuugudoya nmsannlusunsu
Usggnduuaieanarvey mswaunlusunsuussgnduugunsaliadouil nsimun
TsunsuussynAuiu

User requirements. Application design. Application development with
Graphic User Interface (GUI). Linking to the database systems. Desktop application

development. Mobile application development. Web application development.
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03603251

03603252

03603312

JPUUgIUTRYA 3(3-0-6)
(Database Systems)

Snuaeiiluvesszuvansaumne L‘t/lﬂﬁﬂmil,ﬁusﬁauua NSUINITIANITLAZ AU
Paya N13IANTLHNTaYS NENN1TVBITTUUFIUTRLAKAENITIANTTTINTRYE LauRLaY
ANUFUNUS N15USUUTITIRgIuvestaya Awidenudeya n1susegndldaussuy
Futoya

General characteristics of information systems. Data storage techniques.
Data manipulation and searching services. File management. Principles of database
systems and database management. Entities and relations. Data normalization.

Data definition language. Applications of database systems.

UfURnnsssuugudeyas 1(0-3-2)

(Database Systems Laboratory)

Afisesdeunnneu: 03603251 vialseundouiiy
UftRnsReafudesiizeuluiun 03603251

Laboratory works related to the topics in 03603251.

Anunaslunazadfdmsuansaumanians 3(3-0-6)
(Probability and Statistics for Informatics)
Apideieusniou: 01417168

auuzdy adnmandidnisda anuiesdusuuiideuluuazainudy
dasyvaunnnisal AuwUsdy Feidun1THaNKIILATAUMUINLY N1TANTUNITAUA
WUSAUAIGEILAENANEM NTEUIUNTTAY @8F N1TOUNNUIERR N1TNAFBUANNRFIY
nsanney MsUssendiulyvivansaunaaans

Probability. Combinatorics. Conditional probability and independence of
events. Random variables. Distribution and density functions. Operations on one
and multiple random variables. Random processes. Statistics. Statistical inference.

Hypothesis testing. Regression. Applications to problems in informatics.
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03603321

03603323

UfuRn1sAseTeAeuImBS 3(1-6-6)
(Computer Networks Laboratory)
nsERNLUUsTULASeTs  nsUsznamidsnelunsindessuuaietns s

fusAAetuneuRamesiugy  Maveaedleledlenariidileflna  madeude
P30UBADNNINDT  NIIMUUANLIEaYloLaYIATOUBERY  NISLADNLEUNIILUUEDA
wazuuunadng nsnmuaalusiaAa@eniduniy  nsldnuaindlunuresnioniy
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wetneuanlaeiug

Network designs. Budget estimation for network deployment. Basic computer
network configuration. Experiments on the OSI model. Computer network
interconnection. IP addressing and subnetting IP networks. Static and dynamic
routing. Routing protocols configuration. Using network switches for virtual local
area network. Inter-VLAN routing configuration. VLAN trunk configuration. SPT
protocol configuration. DNS and DHCP server configuration. Connecting WAN using
PPP. Connecting WAN (Wide Area Network) using Frame Relay. Basic WLAN

configuration.

svuuileiadaadu 3(3-0-6)
(Introduction to Embedded Systems)

JefidoaSounnnou: 03603223
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Embedded systems technologies, architecture, and design. Embedded

systems peripherals. Digital and analog inputs/outputs. Interrupts, timer, and
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03603324

03603325

03603332

watchdog. Storage. Sensors and transducers. Wired communications. State
machines.  Wireless sensors networks and smart systems. Model- based

programming.

Ujjuansszuuilein 1(0-3-2)
(Embedded Systems Laboratory)
Apiideadusnniou: 03603323 wial3uuneniiu
uUfoRnsifgriudesiGouluin 03603323
Laboratory works related to the topics in 03603323.

mi?iamﬁaagaLLazLﬂ%ﬂhaﬂauﬁama% 3(3-0-6)
(Data Communications and Computer Networks)
ir3etnemsdeansteyauazanmsgiuszuuidn aninenssunsdeansuarinsly
Aoa wuudrasdlaiedle dunisamiudeuledoya weluladsumesiin Tnslnaeaty
\3av1e nsidenuarmsaduidunmadedu Tnsinaeadusuds Inslnaoatumatu $u
thiaue uazdulusunsuussandidesiu
Data communication networks and open system  standards.
Communication architecture and protocols. OSI model. Physical layer. Data link

layer. Internet technology. Network layer protocols. Basic routing and switching.

Transport layer protocols. Basic session, presentation, and application

layer protocols.

SEUUUUANNS 3(3-0-6)
(Operating Systems)
AfideeSaunow: 03603223

LUIARYBITTULUNUANIT NTEUIUNITHALAIENTBUAU  NITIANITHALNIT
AAUAGIAUNTEUIUNIT NITIANTTSULD/E999A N1TIANITRUIZAIUTT TEUULNL

ANUIUAIIBITEUUABLRILADS
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03603341

03603342

Concepts of operating systems. Processes and concurrency. Process
management and scheduling. Input/output management. Memory management.

File systems. Computer systems security.

Amnssugenas 4(3-3-8)
(Software Engineering)
Aiidoaseunnou: 03603112

LUIARAIUATEUIUNITFINALIT AILUVVDINTZUIUAITEONALIT N199ANTS
Tasesnsweniuag in3esilonazduinden msdanisuaznisisdeyaninudeans n1s
ponuuUTeNAKIS daartnenssugendias nsadtswenduls nmageuLendanls n1s
thyssnmmensing mnuidetioldueswensinag

Software process concepts. Software process models. Software project

management. Tools and environments. Requirements management and elicitation.
Software design. Software architecture. Software construction. Software testing.

Software maintenance. Software reliability.

UjtRnswaumnaluladansaumailonsianngoviuag 1(0-3-2)
(Combined Information Technology for Software Development Laboratory)
Uﬁﬁ’amﬂmqa%ﬁqﬁugmiwuﬂﬁﬁ’amiam% MdImuANLazNSITsuYRAS
AIUANYRITEUUUURANSAUNYG NMsAuANeSTuvewedlIs N13as1san1IslIndoy
Tunswanngenduas ygendnaslunsadng nadeuuazindarensiuasuuusnlula
Laboratory of basic structure of Linux. Linux command line and shell script.
Software versioning control. Software Development Environment. Automatic

software build, testing and deploy.
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03603351

03603352

03603371

Inenenansdeyaidosdu 3(3-0-6)
(Introduction to Data Science)
Apiideadeusnniou: 03603241

MIAUAY N1sUTZINARE waznsTaLiudeya NseyuIwlEdd n1sanney N1
LUsUsEAN MSUUINGN Msuanstayasen M aynTua IATesuur1 NMTIATIEY
\AseYeden Jayavunnlue

Data retrieval, processing, and storage. Statistical inference. Regression.
Classification. Clustering. Data visualization. Time series. Recommendation engines.

Social network analysis. Big data.

noMIeKkaIsesIINNANAlUladasauma 3(3-0-6)
(Laws and Ethics in Information Technology)
a A DY a s B~ o
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Laws and ethical issues related to computer and information technology.
Commerce and electronic transaction issues. Computer abuse. Social justice issues.

Free speech. Privacy. Risks in computer systems. Intellectual properties.

Nl THNINUTEgNAULRUN Saladn 3(3-0-6)
(Application Development for Embedded Devices)
a va a 6 a s 3 s (. s
sruulUuanIsdunduaziyundaesiua unanvesuatvdygyi, unanasy
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03603381

03603382

Unix/Linux Operating System and Linux Kernel. Platform bus. Platform
device. Linux GPIO. Embedded Linux Application Development concept. Android
Operating System. Embedded Android Application Development concept.

Y (9

nsUsTINaNadyIaRIad s UIMmMNIABNRINADS 3(3-0-6)
(Digital Signal Processing for Computer Engineers)

Fuaranailideswazszuy ssuvlidsuuvamiunandadu n1sdn
Frogndngauaznisainandu mawlasiFeslideiles mawlasiiFesuuuia i
N309A3A NSWUAE NSUTEYNANIIAIUNITUTELIANALESATAIN

Discrete-time signals and systems. Linear time-invariant systems. Sampling
and reconstruction of signals. Discrete Fourier transform. Fast Fourier transform.
Digital filters. z-transform. Applications in audio and image processing.
N15UTEIARANINAING 3(3-0-6)
(Digital Image Processing)

ApiidoaSeusnnen: 03603111

Y]

NANYANINAINE nsudasArauduuamaznnansondeiud nsufuue
ANINAIN migimmazmia%’ﬂﬂmi nsUszaananIng nwidnuagnisuseaiana
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NSWIUANNNINERAENTUBNAN YL N15Twuning n1sldnulaussreuiiunesivia

Digital image fundamentals. Intensity transformations and spatial filtering.
Image enhancement. Restoration and reconstruction. Color image processing.
Wavelets and multiresolution processing. Image compression. Morphological image

processing. Image segmentation. Representation and description.  Object

recognition. Using computer vision library.
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03603383

03603411

03603421

Y]

N155EYMAUAIVA 3(3-0-6)
(Digital Identification)

faa o

1A598519909N1558YAAUATYa lendnwalAdsia svuunisseulagldaunsal
flugnu srvunssgylasldanuiiiugiu massydaaumnadanim dnvazianiznng
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Digital Identification Structure. Digital identity. Token-based identification
systems. Knowledge-based identification systems. Biometrics; Physiological

characteristics, Behavioral characteristics, and Multimodal biometric system.

Application of digital identification.

NS LU TN TSN Y 3(3-0-6)
(Functional Programming)
Agfieaseuninew: 03603112

lafduduniluasflardusudugend uaudn Tassadretoyaideilaidu sl
L‘U?{aummzmimag anuzuazlenanwal n15eenLuUlUIKATURSaATY nslusinTa
wuuvhaundeniu n1slusunsudeilesitulunuass

First-class and higher-order functions. Lambdas. Functional data structures.

Immutability and persistence. State and identity. Functional program design.

Concurrent programming. Real-world functional programming.

nseusawnset e g/ o 3(3-0-6)
(Internetworking with TCP/IP)
RS EUNINow: 03603325
A ! a f ® a o U Y = =) 1
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03603422

03603423

Overview of the Internet. Network access technology. IP version 4. [P
version 6. Routing and switching. TCP and UDP protocols. Application layer

protocols.

w3etnglSansuazindoud 3(3-0-6)
(Wireless and Mobile Networks)
Aiidoaseuinneu: 03603325

amasetnsliaewazindeud wauldawlensmiiad 802.11 wn3evne
Insdwiladeuiiuiiaes Juilany uazsuiidlefiindouiiyu 4 lefindouiisu 6 Tsunsu
Usggnddmiuindetnglfaneuazindoud

Overview of wireless and mobile networks. IEEE 802. 11 wireless LAN.
Second generation, third generation and fourth generation mobile phone networks.
Mobile IP version 4. Mobile IP version 6. Applications for wireless and mobile

networks.

ASLUSWASULATBUY 3(3-0-6)
(Network Programming)
A BUIIULNDY: 03603325
A a ~ ° & ac & P ! | \
7gn/laN wuuIandlealaud -1 B WIBS NNSARAITIENINNTLUIUNIST @IUAD
Uszanudeniinignuazefi nseurunIshteau saganiin Tuneudsdamsulaatouduay

Y
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TCP/IP. Client-server model. Interprocess communications. TCP and UDP

socket interfaces. Daemon processes. Raw sockets. Algorithms for clients and

servers. Network device driver.
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03603426

03603427

03603428

ausiunsaonsylaues 3(3-0-6)
(Cyber Security)

mMsadnnunszringiumsiunsasadslues madiladedninaznis
Taufiguuusing q vulewesmuiinmsdestunazanasnsneuld nameaounsiane
szuuitugiu nemsdhstadusegmadsamaieuendessy

Building cyber security awareness. Understanding cyber vulnerability and
attack including prevention and countermeasures. Basic penetration testing.

Introduction to cryptography and hashing.

MsfuudniugUnsalindeui 3(3-0-6)
(Mobile Computing)

gunsaledoudl lassuuudmiunmsfauivussuuindeud anaRveseniaung
indeuil Matdensionuuliane feyauuszuuindeuiinazmsvinlidoyasenndestu s
Sudumisiieg Jameuanudasad

Mobile devices. Mobile development frameworks. Mobile hardware
features. Wireless connectivity. Mobile data and synchronization. Location

awareness. Security issues.

Suwmesiinvesassnas 3(3-0-6)
(Internet of Things)

= 1

A BUIIULINDY: 03603325
Ay U Y a ¢ & a A A A o W a a
FFUNAUAUD UNDTUAVDIATINES NNSIULATaU 87N/ Lafl ArinUsEaNSAW
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Internet of Things vision. Overview of TCP/IP networks. Network
performance metrics. Wireless network protocols. Wireless sensor networks.
Network routing. 6LoWPAN networks. Application layer protocols. 0T project using

REST and SOAP.
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03603429

03603432

03603435

emsdsiaduazmaluladudonivu 3(3-0-6)
(Cryptography and Blockchain Technology)
flugiuAnenisdhsadu Inemsdhsiaduiuvatesuazeaung ety
ey aBLduRTVa Nsvhauvesudoniuy wennAduunuenau ausnaeuLnSe
Fundamentals of Cryptography. Symmetric and asymmetric cryptography.
Hash functions. Digital signature. Blockchain functionality. Blockchain application.

Smart Contract.

Nuyirdn e lUswATY 3(3-0-6)
(Programming Language Concepts)
Afiseadeunnneu: 03603112

lassasavasmuilusinsy fussinaran wneduius viladeya n1saiuay
aun1sinen msmuaulusunsuges Msdanisuiieinu wedanisdugrsnisusas
dUT09N¥ NTANYILAZLIUIHULTEUNTOULUIARUENTRINTIUSHLATY

Structure of programming languages. Language processors. Syntax. Data
types.  Sequence control.  Subprogram control.  Storage management.
Implementation techniques of each language feature. Study and comparison of

major programming paradigms.

NSANUIRUUNG LY 3(3-0-6)
(Cloud Computing)

nIzUIUALNITAILIN NanYan1TAIMIALUUNG U @aandnunssuiagnis
IANINTAUIULVUNGNN LuUNslEanukaznsiiuINITvesnIsAuInLUUNGLE
weluladilflunsduedeunisiuanuunguue ssuuiaiion wuumndeulusunsy
dmfunisAuimuuung g nsiagendkITiusEu ungue FlAusnsnauiue
ANUUaensulunsAwIMLUUNGLLLS

Computing paradigms. Cloud computing fundamentals. Cloud computing
architecture and management. Cloud deployment and service models.

Technological drivers for cloud computing. Virtualization. Programming models for
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03603436

03603437

cloud computing. Software development in cloud systems. Cloud service

providers. Security in cloud computing.

msaunlUsunIuUsZEnAULIY 3(3-0-6)
(Web Application Development)
AniifesFoumneu: 03603112

waluladiiu v uuoanazdioaiea WWsunsudsegnd il wd<iies
anUnanssudndd Lumlsuidsauazn1sniuauu N19919803U NSTRILILIULUY
Fuindeusnensnaaey nmadensefugiudeya watuuaznsfigaufnaie annansus
waztoudnd umeTiauazisniasuunguiu

Web technology. HTML and CSS. Server-side applications. MVC architecture.
Web frameworks and version control. Web layout. Test-driven web development.
Database interfacing. Sessions and authentication. JavaScript and Ajax. Web

services and cloud servers.

msianlUsLN S sEenALAAe T 3(3-0-6)
(Mobile Application Development)
JndideaFuumnnieu: 03603112

gunsaluazunanlosuiAdeul anlnonssndaid isnsduda 299530
AIUANLAZNNITIANITNUILANTT 11921989 N1seanwuUdIusaUssauiugld n1s
W lusunsudssgndansunalsaunsal nstusunIunalense diunaussanu
TUsunsuUszend Nsudadiow 1957 3nlusunsudsegnd

Mobile devices and platforms. MVC architecture. Touch gestures. Controller
lifecycle and memory management. Layout. User interface design. Application
development for multiple devices. Multithread programming.  Application

programming interfaces. Notification. Application lifecycle.

32



03603441

03603451

NSNAEDULONALIS 3(3-0-6)
(Software Testing)
Afideasoumnnew: 03603111

nannN1sUSURGMSUNIITNAdEUTENAKIT N1TNAFRUITEAUL DY N1SNAADY
soase nsnageUszULlaesIn MIvadeuliion1srensu IEnsadensdvaaeuniy
Formuunrudenadandid 3Ensasensdinedeunutoivuaniudesnisildly
Fawmthil msvedeuddasiadiawendus wndewloneaeunuudauid wedanis
VUMY ASUSWISNIVRdRUTeNALS nsvienansiiienisnageu

Software testing principles. Unit testing. Integration testing. Overall system
testing. Acceptance testing. Functional based testing. Non-functional based testing.
Structural testing. Automated testing tool. Review techniques. Software testing

management. Documentation for testing.

nsInnsmAluladalsaumne 3(3-0-6)
(Information Technology Management)

N199A199U89UNATULAEANTAUNA A1TINURUTEUUEITAUNA N15TANTS
nsnenImamalulagasawna n15Inn15iATINIT @NMSTUAITERALUY NISHAILY A19
a¥19 nshinde NsUsziunaszuansauma mMsdeseiaildine/malsslovddmdy
sTuUaITaumA HansenuvesnaluladaisauinesessAns deyunna wazradeay
o5 nvansuarulsueseiuUssmaisTumeluladansaumne

Organizing information technology (IT) departments. Planning information
systems. Managing IT resources. Project management for the design, development,
implementation, installation, and evaluation of an information system.
Cost/ benefit analysis for information systems. Impacts of IT on organizations,

individuals, and societies. Ethics, laws, and national policies concerning IT.
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03603461

03603462

msvhuilestoyatnasi 3(3-0-6)
(Mining Big Data)
AniifoaFousnneu: 03603351

wadianmsimiiosdeyatinandn maiumilessuuuuiliiaues ngarmdiniug
n1sduundeyakazn1sinngudeya nMsvimilenseuavesdoya Msvivilesdaya
deru indesdievinmiledeya

Data mining techniques for Big Data. Mining frequent patterns. Association
rules. Data classification and data clustering. Mining data streams. Social data

mining. Data mining tools.

Uyyusehivg 3(3-0-6)
(Artificial Intelligence)
AiidoaSeusnnen: 03603213

ﬁzy}zy'lﬂizﬁwiﬁaw’fu ANV NALENSNITAUM miﬁumsﬁguqq AEINTAN
dln 1Nu NIFAAY miLmummiLLazmimmea mi‘mm&‘]mamﬁléfmmhjl,muau
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Introduction to artificial intelligence. Agents. Search strategies. Advanced
search. Heuristics. Games. Planning. Knowledge representation and reasoning.

Reasoning under uncertainty. Basic machine learning.

mstﬁ%‘auiﬁuam%q 3(3-0-6)
(Machine Learning)

nsseusuuuliiaeu nmsFeusuuuiigaeu nmslesgvdiudseneundn n1s

kY

(%
aa A ¥

Fanauuuuia-fiud msdanaduuuuddudu FiAuguanduld Snwesmneesuuriu
nuinsiFou masoudidsdn wenndinduvesnsBeuiveeios

Unsupervised learning. Supervised learning. Principal components analysis.
K-means clustering. Hierarchical clustering. Tree-based methods. Support vector

machines. Learning theory. Deep learning. Machine learning applications.
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03603463

03603464

03603465

Yy dermunalasdsunuuisnisneaanm 3(3-0-6)
(Biologically-Inspired Computational Intelligence)
Afisesdeunnnew: 03603213

N3AWILTITALINTT TasaeUseamiiien SEUUATINAIERSARNIASE SEUU
aiiruiuey Yayansaunay

Evolutionary computation. Artificial neural networks. Fuzzy systems.

Artificial immune systems. Swarm intelligence.

ADURIADITIVIAL 3(3-0-6)
(Computer Vision)
Afisasdeunnnen: 03603111

N1SLAANINKAZUUUTINBINA DIMANYANITUTLUIANANINATIA N1TATIAN
anwglaNy NM9EeNKUUTUNITUTEUIANATIINGY 11539 UAENITARAILTRY

Image formation and camera models. Fundamentals of digital image

processing. Feature detection. Pattern selection. Group processing. Object

recognition and tracking.

NSUTEUIRNANIYITITUYG 3(3-0-6)
(Natural Language Processing)

wﬁﬂmiﬁugmmmmiﬂizmamaﬂ’mﬂﬁiimﬁ wATALTIUTUIM KUUTIARINIG
A1 N15UUAIFUTBIAT N1TAAANAGULATELATNITAAINN N1SAAUMINEIRY NS
AATIRTIENTal NTIATIZVATNNNIEVDIAT NTUNUAIAIBNAMES Jgniuazion
WAATUVDINITUTLUIBNANIITITUYA

Basic principles of natural language processing. Quantitative techniques.
Language models. Morphology. Disambiguation and parsing. Sequential tagging.
Syntactic analysis. Word semantic analysis. Word vectors. Problems and its

applications.
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03603471

03603472

nsdeustefuszuuilsh 3(3-0-6)
(Embedded Systems Interfacing)

JefidoaSunnow: 03603323

[ s

nsudwazdtean gunsaliudygiuuariames nswUasdyyin wieei

T o A7)

sruumUANanluli atanisiWenseiussuuReds Ingmsvueus
Input and output. Display devices. Sensors and motors. Signal conversion.
Networking. Automatic control systems. Embedded systems interfacing techniques.

Robotics.

SPUUSRIUTRALAZNTAIUANVNEAAMNTTY 3(3-0-6)
(Industrial Automation and Controls)

w3 eadnsdnludfidosdu Mauauasinglusunsuls Tusunsusifaasin
noulnsalans (uead) ynmdsiinead nseenuuumuaslunszuIums gunsalfuiuas
guUnsalnsedu msmueuweiliuewned ndetnefiueadsie madeudonismunuuas
Msdoans duseUszausEieyudiuleiesdng suuMsIBAiY STUUMIAIUAL
Mruguauaziiutoya

Introduction to automation system. Programmable logic controllers (PLC).
PLC programming. PLC instruction set. Process controller design. Sensors and
actuators. Servo motor control. PLC network with control & communication link .
Human-machine interface. Vision system. Supervisory control and data acquisition

system.
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03603473

03603474

v v

N1999NLUUNATAINAMBIDTALDA 3(3-0-6)
(Digital Circuit Design with VHDL)

Jieviueailoiu nseenuuuiddasaiuuazniseenuuuiBanginssa wuadn
N1591899N N ILOTALDA mmumiaaﬂLLU‘U’N%L%amsﬂzﬁ%ﬁaﬁug’m ATINLLVINAY
LUUADIT ASINUB AL UTANE T gunIalnsInzruuTIUTUNIUlA 2995w NS
FONKUUATINZTIEIRU N1500NLUUIAS BsdnTUEsA N5YiuaSeauzsfnlfmng
e

Introduction to VHDL. Structural design and behavioral design VHDL
simulation concepts. Review of basic digital logic circuit design. Two-level
combinational logic. Multi-level combinational logic. Programmable logic devices.

Arithmetic circuits. Sequential logic design. Finite state machine design. Finite state

machine optimization.

SEUUUHUANISIAND3S 3(3-0-6)
(Real-Time Operating System)

52Uy URN15L9819349 daulsznauvedaniawes miheUssanana ssuudalay
szuuidewsiogunsalnieuen mheeud mheiutufindeyaszuvyfoAnisnaiass
AnURURTuMENN15UTITI3 VLU URNI5981939 N15IANITIAT UINITNITNTLA UG
URTINIY mi%’maiiﬂﬁuﬁﬁuﬂ’uﬁﬂ%’agaLLawu'astmﬁ']

Real-Time Operating systems. Hardware of computer. Processor unit. Bus
system and external connected devices, memory unit. Real-time Operating
memory  unit. Practice real-time operating system management. Time
management. Interrupt service management. Allocating storage and memory

space.
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03603475

03603476

03603481

gunInlfuswasiuU sy 3(3-0-6)
(Sensors and Transducer)

[
v L%
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Wana gunsaluiuasiudsdygaudes aunsalsuiiall gunsalfuised lulaswalulad
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uazgUnsaiiuidanier Bnadeuseuazases madensorullaslusivaives
Fundamental of sensing and transducing. Performance characteristic of
sensor and transducer. Optical sensor. Temperature sensor. Magnetic and
electromagnetic sensor. Mechanical sensor. Acoustic sensor and transducer.
Chemical sensor. Radiation sensor. Microtechnology and smart sensor. Interfacing

method and circuit. Interfacing to microprocessor.

N1T9DNUUNITIZUVAUDINAFHFD 3(3-0-6)
(Embedded System Circuit Design)
Anwunaluladfifentunisesnuuuisasssuvaunsnaileia nssanislaseadis
NIATUTIT AL UATTONAUIT ﬂ’]iL%@uﬁf@LLaza’lﬂaﬁmmﬂm DOAWUUINATNUN AT
PONLUVINRTBANNIenddmsussuvanaanailad
Study of technology related to embedded systems circuit. Covers the
overview of embedded system development, hardware organization and software

organization. 1/O interfacing and signaling. Printed circuit design board. Design an

electronic circuit for embedded system application.

LSYNNABUNILADS 3(3-0-6)
(Computer Graphics)
AeTiFoeSauNInew: 03603112

gUNIAlIuNINABURADS NMIARNINLALNISUBATRLVBLYEE A naaadlifiuas
1UAF LIRS WNINTY warsAdunITNIALAAIERS n1suUasdelfuaraIuiin

UUNBIEWATA NIFETIUUUTIA0IA TR duasiiuid JUT19UTEaN NTEANLATNIS
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03603482

ieulynesuuTiaes Maszuieuh HULDINADY NTADIATN NTALVIOU 191 Ly
idauas nMwndeulminazmsdnuany
Computer graphic devices. Image creations and human vision.
2-dimensional and 3-dimensional images. Vectors, matrices, and mathematical
operators. 2-dimensional and 3-dimensional transformations. 3-dimensional
viewing. 3-dimensional modeling. Colors and textures. Blend shapes. Bones
and model animation. Weight painting. Camera viewing. Illuminations, reflections,

shadows, and light sources. Animations and rendering.

nseenkuUUsTaUNISalvely 3(3-0-6)
(User Experience Design)

@mﬂ'ﬂmﬂqsﬁﬂLLazﬁ\iﬂmaamiaamwuﬂﬁsa‘umia}uaﬁfﬂ% (QL’Sﬂ%) ﬁugm*‘ua\‘i
g40nd AunIneuasANduRUsveIMWIAAUAN JadedunyudnszuIunIseRnLUY
wuufuywddugudnans nsadauudiassegesinsuaznsvaaeulliisuaznagns
miilszLﬁumamiﬁmmsﬁayjamﬂwamwmaau@f{miuﬁmﬁmsﬁ’ma%sﬁmmmﬁmﬁm%
vanUAURNAlunseanuuugdnd mseenuuugdnddviuiiugunsaiiadeuiinisd
3udnnsednduasdodinuusyiReans wuili LLa8mmﬁmwummmmﬁﬂaaﬂLL‘U‘U’QJJ
ONFluBIAng

Business and social values of User Experience (UX) Design. Foundation of
UX. Understanding and relationship of key concepts. Human factors. Human-
centered design process. Rapid prototyping and user testing. Evaluation methods
and strategies. Interpretation of data from user test results. Integration with product
lifecycle. UX Design best practices. UX Design for the web, mobile, e-commerce,
and social media. History, trends, and challenges. Roles of UX designers in an

organization.
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03603484

03603485

03603495

NIRRULNUADUTAILADS 3(3-0-6)
(Computer Game Development)
29AUTZNOUIDIUNNABUNILADS N1TDDNUUULAZHMUILNNABUNIADS NTITIN

s

wazidsdluinueouiinmes niilnawdd Adndveuny wniessuding Jyarusedug
dmiuiny szuunueaulal

Computer game components. Design and development of computer
games. Graphics and audio in computer games. 3D graphics. Game physics. Game

engines. Artificial intelligence in games. Online game systems.

LAY ALALAUNSADUNILADS 3(3-0-6)
(Digital Audio and Computer Music)
JefidoaSeuinneu: 03603381

= a = ] = o a s v sy & ax
NHEAUNT NSLVOUADLATBIAUATNUABDUNIIADT NITUTENUSAILVUADUIT N1
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Juninuazunudygrandsdlursuinnes nsiaseiidsslulaiuuinaiiazaiud i
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N30TV NIFUATILIEEY NsanndnuuslauYeayaidss Inatumans n1swisva
wazmsdudadeyaides

Music theory. Musical instruments and computer interfacing. Algorithmic
composition. Recording and representation of audio signals in the computer. Time-
domain and frequency-domain analysis of sounds. Digital filters. Sound synthesis.

Audio feature extraction. Psychoacoustics. Audio coding and compression.

NSRS ENLATINUIAINTTUABLNILADILALENTHUNAFERS 1(0-3-2)
(Computer Engineering and Informatics Project Preparation)
N1500NLULLAZAITIANITIATIIUIAINTTY ATITEUTIBIIUIFINIG NITATIA
WAZONBIUDNEITITINT NITUNAUDIIBIIUITING AITLATYUUDLEUDLATIIUIAINT T
ADNNILADT LAZEITAUNAAIEAT NITULAUDNITDIATINIUIAINTTUABUNILADI LAY
ANTAUNAFERNS miﬁmmsﬁguﬁu
Design and management of engineering projects. Technical report writing.

Literature review and reference. Technical report presentation. Preparation for a

40



03603496

03603497

03603498

03603499

computer engineering and informatics project proposal. Presentation of the project

proposal. Initial development.

L%IENLQW’]%VHﬁﬂ’JﬂiiMﬂE]QJﬁ'JLm@%LLﬁ%ﬂﬁaumﬂﬂ’]ﬂmg 1-3
(Selected Topics in Computer Engineering and Informatics)
Sosangmdmnssunsuinnesuazasaumamanslusedulsynes wade
Geavdeululuudazanansinw
Selected topics in computer engineering and informatics at the bachelor’s

degree level. Topics are subject to change in each semester.

duaun 1
(Seminar)
nMstausuazefuseidefunaulanisimnssuneufiamed wazasaune
AansluszAuUSang
Presentation and discussion of interesting topics in computer engineering

and informatics at the bachelor’s degree level.

Ugymiie 1-3
(Special Problems)
NSANIAUAIINIIAINTTUADUNIADTUATENTAUNAFIERS [UTEAUUS Y QY173
wazieuiseadeudusienu
Study and research in computer engineering and informatics at the

bachelor’s degree level and compile into a written report.

1ASHIUIFINTTUADUNAADS AL A TAUMNARERN S 2(0-6-3)
(Computer Engineering and Informatics Project)
AV NABUSIULINDU: 03603495

1A599uaUllULILIAN o) 1IAIUIAINTTUADULTLA DI LA BN TAUNAAIANT
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03603101

03603102

Project of practical interest in various fields of computer engineering and

informatics.
s183YIUSN1TaUSUb AU

nslusunsuReuimesiedy 3(2-3-6)
(Introduction to Computer Programming)

LfnngABuiIes drulsznaunauiiames n1sUfduiusneIsawIsuay
FOWAUIT WUIAANINDAN N1seonLuUlUsLATULaEIZ8UITNISWAILY A1TIUTUATY
AWITEAUFS

Computer concepts. Computer components. Hardware and software
interaction. EDP concepts. Program design and development methodology. High-

level language programming.

anlnenssuneuinmasuarsyuuilaint e 3(3-0-6 )

(Basic Computer Architecture and Embedded System)
an1lnenssunenfinmeifiugiu adamanivesneuiumes nsdnszutuas

aondlnenssuszuumiienud dauseUsrauLaznNITAeas MYIHEATIUE SEuUYy

gunsal MIveNWUUMUTEINARALAENTIASYULTNY UsgAvEnmuasnisiiuaussous

WUUTIRBdsEULULUUNTENY Wwalulad anndeenssy wagmseenwuussuullein gunsal

Y Y <

FRUTNTTUURIAT Buns/todnakuuAIiauazieuzdion n1stndamne fadaan oy
aven nsdaiudeya fnsaadusazianusdyayin mMsdeansuuudany wieadns
anug 1sernei aTaduliaeuazssuurigaan nslusunsBILUUTIaes

Basics of computer architecture. Computer arithmetic. Memory system
organization and architecture. Interface and communication. Assembly language.
Device subsystems. Processor design and oreganization of CPU. Performance and
enhancements. Distributed system models. Embedded systems technologies,

architecture, and design. Embedded systems peripherals. Digital and analog

inputs/outputs. Interrupts, timer, and watchdog. Storage. Sensors and transducers.
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03603103

Wired communications. State machines. Wireless sensors networks and smart

systems. Model-based programming.

¥
Y S

A15DONLUUINITAINALUDINUY 3(3-0-6)
(Basic Digital Circuit Design)

HUFIUNTRBNWUUTTUUARYIA TYAdinluuyady mATANITeaNIuUnNeAINa aelnng

v & o IS a o o a < a o o
N15anvuInRsINElaniian 1935139UsEauNInTgIU 2WITTEAU WAYU-1GeY 19aTTEdU

wuvUsrauaLazuuuliUszaIugT Wioale 593 LaghIy 2WATAIUIN N158NLUUNIT

AssnelAUN BT

Basic digital system design. Boolean algebra. Digital design techniques. Logic gates.

Logic minimization. Standard combinational circuits, sequential circuits. Flip-flops.

Synchronous and asynchronous sequential circuits. PLA, ROM, and RAM. Arithmetic circuits.

Computer-aided logic design.

01417167

01417168

edvfidusiaivuenvangns

ANAFERSIAINTIN | 3(3-0-6)
(Engineering Mathematics 1)
aa I nﬂ' 6 o v 6 (3 ! a v 6 a o s
aslazANNADLLDIVBINNTY @HWUﬁLL@%ﬂ’]iUiSEﬁIﬂW ANTIDUNUT UInusway
N15UsEENA SeUURAnTaYd Uiuslinsawuy drduwageunsy nsguislendnmans
Limits and continuity of functions. Derivatives and applications.
Differentials. Integration and applications. Polar coordinates. Improper integrals.

Sequences and series. Mathematical induction.
AAANAATIAINTTH |l 3(3-0-6)

(Engineering Mathematics i)

JefideaSeuinnew: 01417167
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01417267

01420111

01420112

NINNBTKATLIVIAMAIATIEINTIAY UAanFavesiandunalufiuls uranaa
YosHsATuAILINADS
Vector and solid analytic geometry. Calculus of multivariable functions.

Calculus of vector-valued functions.

ARaFERSIAINTIH I 3(3-0-6)
(Engineering Mathematics Il)
Apiideaeusniiou: 01417168

aunsdseuiufliadusufunis aunsdeyiusituduitduuszaniidudng
7 wan1skUasanUanwasnanishuasneiu NaLaaaﬁLﬁuawﬂimﬁﬂﬁ'ﬂ FEUUANNTHT
DUNUBLTALE

First-order linear differential equations. Linear differential equations with
constant coefficients. Laplace transforms and inverse transforms. Power series

solutions. System of linear differential equations.

Handvald | 3(3-0-6)
(General Physics 1)
namansnIsiAdeunuuusielin Adu Nnafansvadlva gurnamans

Mechanics. Harmonic motion. Waves. Fluid mechanics. Thermodynamics.

Wandvialu 1 3(3-0-6)
(General Physics II)
Aiidoaseuindeu: 01420111

lfusiindn aduuslwmdnlalin Waumand Fandgelvdidesduuasiaundes
Wand

Electromagnetism. Electromagnetic waves. Optics. Introduction to modern

physics and nuclear physics.
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01420113

01420114

03600390

1

UJuRnsEnd | 1(0-3-2)

(Laboratory in Physics 1)

Afideasoumnnew: 01420111 wendeusu wie 01420117 WienSeuu
UftRnsdmsuiniandily | vieEndfug |

Laboratory for General Physics | or Basic Physics I.

UfumRn1sWEnd Il 1(0-3-2)
(Laboratory in Physics II)

JefidoaSouinnow: 01420113 wag 01420112 vivendouy vise 01420118 visonsou
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U uRnsdmsuIniandnaly I vise@ndnugiu Il

Laboratory for General Physics Il or Basic Physics II.
NSLHFUUANUNTONAUAAANY 3(3-0-6)

(Co-operative Education Preparation)

¥&NM3 UUIAR waznszUILNSYRsEnAafnw sulsutedafuiiieidos anug
ﬁugmummﬂﬁﬂiumiaﬁmmum%w mmiﬁug’m‘lumiﬂg‘jﬂ’amu ﬂﬂiﬁaaﬁiLLazqus
Fuius n1sWaIYAENNIN SEUUNSUSMIsAMAINlUEn1uUTENBUNTT WMATIANTS
UNAUD NTVYUTIIY

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. Quality management system in workplace. Presentations

techniques. Report writing.
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03600490

03601203

03601204

annafne 6
(Co-operative Education)
nsuftRmuludnsurndninuisnmealasauildduseumng saenaunis
IAYINTI89UAZNTULEYD
On the job training as a temporary employee according to the assigned

project including report and presentation.

Slannsatinddnsuirnsmauiimes 3(3-0-6)
(Electronics for Computer Engineers)

arsneiihuazgUnsaldidnnsedind 29si3eenseua nMsuvainssualniadu

waznsuadlniinseianss MIUTARDIUUULEE NITUTANBSWUUEDITY 1ITTINUUY
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waza9asoannselindrinds nseenuuuiilnmelusunsunouiines

Semiconductor and electronic devices. Rectifier circuit. Alternating current
and direct current conversions. MOS transistors. Bipolar transistors. TTL integrated
circuits. Amplifiers. Power amplifier circuits. Pulse circuits. Latches. Flip flops.
Operational amplifiers. Power electronic devices and circuits. PCB design with

computer programs.

N19ATEMIRs INThdmsUImnsnouiawes 3(3-0-6)
(Electric Circuit Analysis for Computer Engineers)

mirwvosTinuiugiunisliil nguedlesiy ngueseasven nmsdiaeilun
LAY Nau uneasiiinvennidunazuesdu gunsalasaung sy flugiunis
FATILYINATNITTUANTY LASNTEUAFRU bI9AU NIzua wazidslnin wdoudaslvii
fuguedesiotamaliih nsuszandluisastih

Units of electrical quantity. Ohm’s law. Kirchhoff’s laws. Node and mesh

analysis. Thevenin’s and Norton’s theorems. Energy storage elements. Basic direct
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03601205

03601303!

03604111

and alternating current circuit analysis. Voltage. Current and power. Transformers.

Basic electrical measurement instruments. Applications in electrical circuit.

Ufuin1swesiiihdmsviansaouiames 1(0-3-2)
(Electric Circuit Laboratory for Computer Engineers)
Apiieaseusnmiou: 03601204 vialFeuneuiiu

UFvanniA sadu esdtiFeuluivnsiesizinsasliindmsuiaans
AOUILADT (03601204)

Laboratory experiments on topics covered in Electric Circuit Analysis for

Computer Engineers (03601204).

UfuRnsBiannsetinddwiuimnsaeufinmes 1(0-3-2)
(ElectronicsLaboratory for Computer Engineers)
AiidoaSeunnou: 03601203
UivAnsiteatuiesiSeuluivdidnnsednddmivimnsaeuiiones
(03601203)
Laboratory experiments on topics covered in Electronics for Computer

Engineers (03601203).

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

NSABUAITNYILATAILAY NNa18eaTlenT AN NsWaun nesslsnsmiln
wavnslsunmauda nsliuinuazanueaInadou Awde qmm@\‘lﬂh‘c’JLLazLLB\iUﬂg
NMSWYUNINTI MITEULUUTITazRgaLazn1sUsENaU Malisuwuulagldnouianmnes
Faetudy

Lettering. Orthographic projection. Orthographic drawing and pictorial
drawing. Dimensioning and tolerancing. Sections. Auxiliary views and development.

Freehand sketches. Detail and assembly drawing. Basic computer-aided drawing.
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Network Programming
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Functional Programming
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Cyber Security
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Mobile Computing
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Internet of Things
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Cryptography + Blockchain
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Cloud Computing

Functional Programming

Algorithm Design ...

Mining Big Data
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Artificial Intelligence
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Web Application Dev.

Mobile Application Dev.

User Experience Design
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Abstract Data Types
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Discrete Mathematics
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Algorithm Design ...
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Machine Learning

. 03603462

Biologically-Inspired ...

03603463 .

Digital Signal Processing

03603381

Digital Image Processing
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03603382 |

Biologically-Inspired ...

03603463 .

Natural Language Processing

. 03603465 .

Program. Fundamentals Il

Digital Identification
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Computer Vision

03603464 .

Computer Graphics

03603112‘ +—DE| 03603481 |

Computer Game Dev.

. 03603484 .

Digital Audio ...
A 4
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Industrial Automation and Controls

03603472

Digital Circuit Design with VHDL

. 03603473

Real-Time Operating System

03603474

Sensors and Transducer

03603475

Embedded System Circuit Design

03603476




	CPE-2565.
	CPE-2565.
	CPE-2565.
	T12รายวิชาเลือกและตัวต่อ-65

