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3.1.5 A185UNY I
3.1.5.1 Jylundngns
01418114** neiminauiiamedidodu 4(3-2-7)
(Introduction to Computer Science)
Waninisvesrauiames nsunudeyalunsufiames ssuudiuiu ssdusznauvedaninws
Ao mes Minaussauzvotrauinmes verdulsssuy Mudamwiuazarwnsiusunsy nsuiteym
nMyeenuULkasiauTuRewTs wadanslusunsusuulasadne aududerlussuunoufinmes msda
pufnIsTesITUURNImes mnite aandnenssulraleuidilines meviiaiieu aussous wdete
ABURIADY ATuMUTNUseATLAANA1n AMwATUMhY madsty anusiupseEaALIA SEUY
AaNImBsLUUTWILLAYNIYIIY NsUszendszuunaufiaweslutligiu atusssumeaeuiiames
Development of computers, data representation in computers, number systems,
computer hardware components, computer performance metrics, system software, compilers and
programming languages, problem solving, algorithm design and development, structural
programming techniques, complexity in computer systems, computer system organization, naming,
client-server architecture, virtualization, performance, computer networks, fault tolerance, atomicity,
consistency, information security, parallel and distributed computer systems, current applications of

computer systems, computer ethics.

01418115** nslusunsulaseadne 3(2-2-5)
(Structured Programming)
AniifeaSeuanou: 01418112 wie 01418114
watismsdeusuuuuTusunsalaseadflii nsdaiienars damuau msufgaunndouas
mnadey nsUssnanadeyauliane Tassaietoyaidoiy uasmsGent,
Techniques for good structured programming style, documentation, control flow,

debugging and testing, data processing with different types of data, basic data structure and

recursion.
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01418116* nslusunIuABUAILADS 3(2-2-5)

(Computer Programming) |

JuiidesSeundou: 01418114

nslUTUNTNMEATSTERUES fomudeudi/desen fauds Tennudsdoules feidu ans
MvuaasEdAydanseuiney Mmmageunegey nMslusunsugaianidu miﬂmﬂg%{w Fonrmdaut
Tnssadedoyafiugiu mstmusassddyvastoya msTusinsudetng eana dausoUssaunazntsyiils
Wiena ns¥unen aewydugiu msfunealuunyan wavindou

Programming with a high-level language, input/output statements, variables,
conditional statements, functions, procedural abstractions, unit testing, functional programming,
recursion, repetition statements, basic data structures, data abstractions, object-oriented
programming, classes, interface and implementation, inheritance, polymorphisms, multiple

inheritance, and mixin.

01418131  assnArdnsvesRINanauRnDs 3(2-2-5)
(Digital Computer Logic)
AM5ENUULINRTATINTL e g mSme%’aagaLLaxmsaumﬂiﬂa foyeyaundvia nsassia ns
unuAaULaznIsAWIN danntnenssureuiumes '
Basic logic design, representation of both data and information by digital signals,

coding, number representation and arithmetic, computer architecture.

01418132* wdnyan1IAMUN 4(4-0-8)
(Fundamentals of Computing)
nouinisawandien aruhaslusaradi nsiliiferasasnisyssendluineinis
RINTPIULH
Theory of discrete computing, probability and statistics, implementation and

application in computer science

Ayulalni
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01418211 n1slUsunTUAWINMW 3(2-2-5)
(Visual Programming)
Auiideeideunndow: 01418112 viie 01418114
mnAsuguvedusunsuaTsnm wliavestoya fuvs unrddu Tassadeaaues TUsunsy
oy uitudeya fmuau ddeussaunsfindugld msdanisfivdefianann
Basic concepts of visual programming, data types, variables, arrays, control structures,

subroutines, files, controls, graphical user interface, error handlings.

01418212  mslusunsumuviasunsy 3(2-2-5)
(FORTRAN Programming) '
JuriidesSsusdeu: 01418112 wie 01418114
lasaiuazdiudosvoinvimesunsy wdnmsdeulusunsuniwwesinsy uasnisussend

Structure and elements of FORTRAN, principles of programming in FORTRAN and

applications.
01418213 msTUsunsunwlauea 3(2-2-5)
(COBOL Programming)
JuritdeciFoumniou: 01418112 wis 01418114
lassaiuazdiugosvesntwlavea ninnsdeulusunsunmwilaves wasnisussgnd
Structure and elements of COBOL, principles of programming in COBOL and
applications.
01418214* nslusunsunnEnd 3(2-2-5)

(C Programming)
IiidesSsuannay: 01418112 w3 01418114
Taswaauagdiugesvosn @ wdnnisleulusunsuntv®@ waznisuseynd

Structure and elements of C, principles of programming in C and applications.

HonUaluy
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01418215** AslUsunsuBeing 3(2-2-5)
(Object Oriented Programming)
AnfidesSeuindeu: 01418112 wie 01418114
Arudugruieafumssenuutuasfaneeninideing Tassadalsunsalunivudeing
Amansverinquarnguvesing  Audnvarwaswninssuesing nduingiugiu msiunen unaddy
msduerdudszneuvesendwIindunildsn nsiind nisadiuazdanislasailoyanaln
Basic concepts of object oriented software design and development, programming
structures in object oriented language, object and class definitions, object attributes and behaviors,
base classes, inheritance, arrays, reuse of software components, graphic, creating and manipulating

dynamic data structures.

01418216** wanaylusunsy 3(3-0-6)
| (Principles of Programming Languages)
FufifeaSouandeu: 01418116
lassadransfisauniw hensaluazessadans nsiaseidninaznisuasdiu vilanay
lasadvesdoya laswademugu Wsunsudey
Language definition structure, syntax and semantics, lexical analysis and parsing, data

types and structures, control structures, subprograms.

01418217* n1vaseganAns 3(2-2-5)

(Software Construction)

Surfideudeuindeu: 01418116

nslusunsudnentvdeingiifiulauuuasd wila Yaq aana aarades drudeuszany rana
Bansssy fiaund essarmanimsdenusen diutuveseiin Yermunvosweniuns MEueslunisuny
A1 nMsueng uaunmnistutetuseninluge umunwmBmgingsy nstulnmed wuugUnisesnuuy
MANN1SOBNUUUTLING mﬂﬂiummﬁmmmiﬂi nslusunsulunmeniondu

Programming with a stafically-typed object-oriented language, types, objects, classes,
subclasses, interfaces, abstract classes, exceptions, method call semantics, type hierarchy, software
specifications, representation invariant, decoupling, module dependency diagrams, behavioral
diagrams, refactoring, design patterns, object-oriented design principles, event-based programming,

concurrent programming.

AeynUatvl
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01418218* n1slUsunsuntudad 3(2-2-5)

(LISP Programming)

FuiikosSeundeu: 01418112 wie 01418114

wAnfiuguvesnsTusunsudailaifusaenisinidums Bedyydnual Tassaiauasdiugen
vosmwdad wannsTusunsunwidald msfuueiladdu siemsuarnisussianasients feddudondn
wdnmsimusanseddnuesdoya wnagdauandn nistusunsudeidsludald wasnsuszgnd

Basic concepts of functional programming and symbol maniputation, structure and
elements of LISP, principle of programming in LISP, function definition, list and list processing,
recursive function, data abstraction principles, lambda calculus, imperative programming in LISP,

and application.

01418219* aslusunsunwlnsden 3(2-2-5)

(Prolog Programming)

AfifosSousndou: 01418112 e 01418114

fugrumsanarand isfian n1slusunsudnsing Taseadrsuazdiudonvosaiv
nsden #ann15lUTUATUATEIINIADN NTTNINAANSUATAITIIN miLmummi ANINTIVEDUAIN
auMRANNE NMTAUMT Lagnsusyena

Basics of logic, predicate, logic programming, structure and elements of Prolog,
principle of programming in Prolog, resolution and unification, knowledge representation, reasoning,

searching and application.

01418221** szuugrudeyaidosdu 3(3-0-6)

(Fundamentals of Database Systems)

Jaiidiosdeuandou: 01418116

LLmﬁmLﬁ'mﬁugﬂwﬁlagmﬁmﬁu Wnunevesszuudanisgiudeya mmlaiﬁﬁwaﬁaa&a Yo
nuazeudetield MedhesdnisdasnzuanBaman hiuasidniges fuuudeyadafudy
Fatneau wasideduiug usingiudeya mvndsmdeyanauynsudeya wdesienoudedna msia
‘LLﬂu%’auva Ansasnsdaveuiiutoya

Introduction to database concepts, goals of database management system, data
independence, integrity and reliability, (ogical and physical organizations; schema and subschema,
data models, hierarchical, network and relational models, data normalization, data description

languages, data dictionary, query facilities, file organization, file security.

i Unluia
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01418222  nsuszgnddumasidaitenismndiud 3(3-0-6)

(Internet Application for Commerce)

Sniifesounniou: 01418112 v¥e 01418114

mwfidesiuieiudumedidn  melauanetesdedmivdumedidn Badlaiiu s
panuuukarSitRNTlegdu gshauasmemdsdluduimesiln mnuvasaitludumedidn svuugudeya
vudumesidn Wswnsuussynduudumesiauasias iy

Introduction to the Internet, technigues and tools for the Internet, World Wide Web,
web site design and development, business and commerce in the Internet, Internet security,

database on Internet commerce, application programs on the Internet and World Wide Web.

01418231* laseainadoya . 3(3-0-6)

(Data Structures)

JviiideuSuuundou: 01418116

Tassadredoya dumeudBdmiulinusenis nesdou untros Fuliiuagns Tassadraudta
wagnisUszananauy

Data structures, algorithms for implementation of lists, stacks, queues, trees and

graphs, file structures and file processing.

01418232** N1T0DNKUUKATANTIATIZVITLABLDS 3(3-0-6)
(Algorithm Design and Analysis)
JurfifeaSeunndeou: 01418231
wRnfugUTesiunouds melieneidunouitludadamand madinmesituneuing
Susdusazmsium welalunoudd Simsesnuuutuneuis
Basic concepts of algorithms, mathematical analysis of algorithms, analysis of sorting

and searching algorithms, algorithmic techniques, algorithm design methods.
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01418233  syuuufuanisgiinduaznisiusunssfenseuy 3(2-2-5)

(Unix Operating System and Shell Programming)

Auiideauumniou: 01418112 v3e 01418114

aerUsEnouvesTruuUURNsgling Anvaenisvinu dudeuszaumemde muinisuas
dansseuu lUsunsuussansnsuazessausslevil nalsulusunsuiasnssuy  mnunysiuves
sryuuduAn1sging

Components of Unix operating system, functionality, command-line interfaces, system
administration and management, editors and Unix utilities, shell programming, variation of Unix

operating systems.

01418321** N1 AATITHUAZAITBDNUUUIZUY 3(2-2-5)

(System Analysis and Design)

Juiideseudeu: 01418221

Funerissiitony wledlolunsieneisyuy dusvuunu msunsdaduasiulinig
fodu nsfnwannuduldldvedym mewseianudualunmsamu didh deesnuaznsosnuuu ns
panuuUItn1sUssnanamsaouimes msvienans mahilduasnisussidliuna n1sigail mseenuuy
nIfAnw

Basic analysis steps, system analysis tools,” systems flowchart, decision table and
decision tree, feasibility study, cost effective analysis, input, output and design, computer process

design, documentation, implementation and evaluation, proving the design, case studies.

01418322 WANTLUUAITAUWA 3(3-0-6)

(Principles of information System)

SuriideuSousnneu: 01418112 wie 01418114

wwIRnvesdayALaYaITaIINA N13INBIANITUTMNT lATIET9TEUUATEUINA BNTEUARIL
AnufeansresnIsdans wurRaifeafuszuy Tpdnsssuy msWimunssuvansauna nsldouressyuy
ANTAUNALAZAIDEN

Concept of data and information, management organization, information requirements
of management, systems concept, information system structure, system life cycle, information

system development, implementation of information system and examples.

“RTul e
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01418323** n1seanuuulazmMItauImMsndivgdidnnsaiing 3(3-0-6)

(Electronic Commerce Design and Development)

IfifsaSsuNIiou: 01418116

nanmsuazlassafrsiiugiuvesnismideddidnnselind Suwmedilauavidndnsiin ns
DONULUUATIUIUNIS miaaﬂLLUUﬂﬂiﬁianzamﬁ’Ufzﬂﬁfj’ sruumNlasniy szuunmsitedunediannseiind

2/ < ] & s & © L~ o = L3

nisasiwIuing n1slusunsuiu seWdiasiolaud  msvihliiAenalaznisussiiunaresniswiaed
a & o 8
LaNNIoUNd

Principles and infrastructure of electronic commerce, internet and extranet, process

design, user interface design, security system, electronic payment system, creating web -page, web

programming, software agents, implementation and evaluation of electronic commerce.

01418324* msafeununwdoya 3(2-2-5)
(Data Visualization)
JuiidesSeumndeu: 01418116
wdnmsuanunuamdeya nwilsunsunaziadesile msliundsdeya msdasuidoudeys
maUssnanakasiinTzvideya myafeununmdeya n1sUssgnd JeyauTinamn s3ussiuiudeya
Principles of data visualization, programming languages and tools, data aquisition, data

organization, data processing and analysis, data visualization, applications, massive data, data ethics.

01418325* ATIANTTAMUATWEITEULNA 3(3-0-6)
(information Quality Management) -
FuniideeFeuandou: 01418221 wie 01418222 wie 01418322
ndnn1svevnslinaguninarsauina Jgywi nasuseiliudr wlsuly waznisianisseuy
asaumAuualvg wissle duuy wazialalumslenuauninansauna n133ana N33R waznis
YFuuse
Principles of information quality life cycle, problems, assessment, policy, and
management in large scale information systems, tools, models, and techniques for information

quality definitions, measurement, analysis, and improvement.

Hynlalng
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01418326* sarUaunssuszuuinnisgiudoya 3(3-0-6)

(Database Management System Architecture)

Jeriideaeusndeu: 01418221

am‘ﬂmEjﬂiimmiwuﬁjﬂmigw%ga amﬂmElﬂﬁmadﬂ’m‘ﬁagamamw ATLUIUNITANT
aaumm’fa%{a N1581594 mséﬁu miﬁﬂﬁg’lgm%ga YIunIn avufuas n1sUTuLes waziadesdns
Futeya

Database management system architecture, architecture of physical database, query

processing, backup, recovery, database replication, integrity, security, tuning and database machine.

01418327% gudeyadousan 3(3-0-6)

(Multimedia Database)

Juiideaeundeu: 01418221

foyadeusvau deyaraides msTusndeya Tnssadregrudoyadeussau msimuadviuay
msfufumbeivioussan mwasuaudmsuieysean isuuﬂﬁﬂ’aﬂ’ﬁém%%aﬂizau wialian13deens
wazdwou mmﬁ’um‘uaﬁagaLLazﬂ'mJixqﬂﬁ

Multimedia data, data streaming, data compression, structure of multimedia database,
multimedia storage indexing and retrieval, query language for multimedia, muttimedia operating

system, delivery and communication technique, data security and applications.

01418328* syuustusyunsinaulauadanTesnegsna 3(3-0-6)

(Decision Support and Business Intelligent Systems

WIAA N1sasedmuy Mslasedt wavinaluladvesseuvatvayunisdndule imlleseya
dwudanseenegsta waluladatduayunisiinuiiuiu ssuvatdvayunisioungy msdamsanu
Uyausehivg LLazizwéL‘?}wmm

Concepts, modeling, analysis, and technology of decision support systems, data mining
for business intelligent, collaborative support technology, group support systems, knowledge

management, artificial intelligence and expert systerms.

HouUalyd
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01418331** arwuaasuvinazaaUnanssunauiines 4(4-0-8)

(Assembly Language and Computer Architecture)

Fuiidesiounnteu: 01418116 uaz 01418131 wSo 01420243

Tassadreveenwueaisuud wedansimunasiley ufludoyadmiviuduasdoon ns
wdaduveslusunsunaznisidenles n1sadrelusunsunviveaiuud dnvavianzvesandnenssu
AONNILAOT waﬁﬁoﬁamsaammuLLaaammuwmizUU AMZONARTEVINIIAFOANTTAUY NITROARUY
gafde fUsranananans ssuuiudsfeya nisviiusuuateve tnesuasaandasnssuuuuind
anUnenssuuuvsunu

Assembly language structure, addressing techniques, file Input/dutput, program
segmentation and linkage, assembly program construction, computer architecture characteristics,
effect on the design and performance of system, price-performance tradeoffs, instruction sets

design, CPU, I/O system, pipelining, vector and RISCs architecture, parallel architectures.

01418332  syuuufudnig 4(4-0-8)

(Operating Systems)

JvriidesiSeusndou: 01418331

WaunisvesantlnenssursuiiainesiazssuvUifing  laseadeszuuliRnns
AsyuIunskaratelealy N159RMYUAnNT  ANSARRNE duturemiienudt sdnseaLe .
NIEAUTNALOU  A1IRNITIZUULH mi%’mmiiwﬁ%’uL%’%Lﬁz?ha@ﬂ auuns n1stesiu
SYUUURUANISULUUNTENY

Development of computer architecture and voperating systems, operating system
structure, processes and threads, scheduling, deadlocks, memory hierarchy, memory management,
virtual memory, file system management, input output system management, security, protection,

distributed operating systems.

01418333** anwngUilsuaznguijealnuinn 3(3-0-6)
(Formal Language and Automata Theory)
Seriidesdouinniou: 01418132 wie 01417271

L9 o Y 2/

wurAnFesngsie Lﬂ?'aasug Forulsni audila wnfesdnsriind1du waziaTosdel
amedia nsmamesingn hensalvesniwgulls nasfiBerenisiuin uasieiesdnsie

Finite state concept, acceptors, regular expressions, closure properties, sequentiat
machine and finite state transducers, state minimization, formal language grammars, computability

and Turing machines.
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01418334** mailadaudalusunsy 3(3-0-6)

(Compiler Techniques)

JufideciFeusndeu: 01418216

Audalusunsutaslusunsuudaniy wldvesnudalusunsy dynsaliasuuifnvesnieiiay
Tlwnsal Msiesgvdnyt auldiasdriunasnmisutas Audiniy wmalianisuasdiu arsedydneal ang
UNUTEWINNAN MTIATIERALMINgLar Msnan I linsia

Compilers and translators, phases of a compiler, notation and concepts for languages
and grammars, lexical analysis, parse trees and derivations, ambiguity, parsing techniques, symbol

table, intermediate representation, semantic analysis and code generation.

01418335 n1sUudndaya 3(3-0-6)

(Data Compression)

FuiidesSoumndeu: 01418231

wnAnmstudadeya weliansludadeyanisasiBunuaznisdseynd wellanisdudang
foyavdnuaznsussgnd uazmadanistusndmiumsdeashuieietne

Concept of data compression, lossless data compression techniques and application,
lossy compréssion techniques and application, and compression techniques for network

communications.

01418341** nsUszgndreuiamaslunsmeatvinzignidadu 3(3-0-6)
wazAITIATITRLATY Y
(Computer Application in Linear Optimization and Network Analysis)
JufifeaSoundeu: 01417322 uas 01418116
nslusunsuduneuitdmdunismannngfandudu 3aumdnd wardttundnduuy
Yudge madmseiasetny nalianisussiluduazamuaulasinis ssleuiditingn mslusunsudmiv
VN
Algorithms programming for linear optimization, simplex and revised simplex methed,
network analysis, program evaluation and review technique, critical path method, programming for

game theory.

=FoyFulse
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01418342** nslusunsudszgnduuiu 3(3-0-6)

(Web Application Programming)

JnitfiosiFounnrieu: 01418116 uas 01418221

nsaflusunsudszanduuiuimenteanius sandnenssuveddsunsulssgnduuiu ms
wlaagesduiusvosdouiand mavageulusunsudszgnduuiu miamﬁy'ﬂﬂsz,l,nsmszqﬂﬁuuﬁuLﬁai%mu
93¢ MmsBududinu msussglnddy tewand madeulusunsudsvgnduuivuuusad uasyandesiionts
aswdnfaseriuglddmsulusunsudszanduwiv

Web application programming with scripting languages, web application architecture,
object relational mapping, web application testing, web application deployment, authentication, file

uploads, AJAX, REST web application programming, and user interface toolkits for web applications.

01418343  niwddumslyyrdmiurerduwasuazidnansumud 3(3-0-6)

(Intellectual Property for Software and Digital Contents)

) o { a a £ a a 14 a o £
P3ussaldv I Ussinnvemswidumelagn nslannddednd andveuirvesdadnsuay
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Nﬁ%’]\‘l’dﬁﬂ‘ NTATLUARVANITLACUDUNLIUNTACLUARYEANT dNTUDIUNLEAR ﬂ’ﬁL‘Uﬁﬂﬂ‘ua%a‘ﬂ’]’laﬂ‘iLLazﬂV\ﬁ

b1

#UYAAR AvAviwondurasisay Suavdlenansansisae doyroywnlildlusunsureuianesd ngrung
Iheganssindidnnsetind metededidomsetind emgnssurenfiumed nsdfnw

Professional ethics, categories of intellectual property acquisition of copyright, rights of
copyright holder and author, copyright infringement and exceptions, performer’s rights, information
access and rights of privacy, free software license, free documentation license, shrink wrap license,

electronics transaction law, electronic signature, computer crime, case studies.

01418344  N1TBDNUUUKAZANTNAILNTIUUNITIUAUNI NEINTDIANT 3(2-2-5)
(Enterprise Resource Planning System Design and Development)
Suriidesidouaniou: 01418221
KUIAALAZHAILINITTDITTUUNMTINUNUNTNEINTBIANT NToUULasantnanssudensd

nsaiefuuukarnIIeegs seideudtnsimuinaznisvinlimifiane nszuiun1TnisWann 'ﬂﬁ)’\m

arudidalunmsiliAana seuvvesesinstui nsdiinwuazuuilinanelulad

Concept and development of enterprise resource planning system, ERP framework and
architecture, modeling and analysis, development and implementation methodologies,
development process, implementation success factors, leading enterprise systems, case studies and

technology trends.
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01418345** A13lUSUNITUABNNAABINNGITD 3(2-2-5)
(Computer Programming in Business)
JuiideaFeunndeu: 01418115 wie 01418116 w3p 01418211 1Se 01418212
%39 01418213 w3a 01418214 %30 01418215

ES

nsUsEynAReuiuAaiMINgIie  anniswindouvesgsiv Ten1stoyagsia n1susyyna
a3 uazssuuTadad nsseduien JyTsiese Jydsedu nswdmildy  Jaduen
Usginn Taquagn13nuAunIsUURM nseenludves N13AIVANAUAIAIASILAZNITAINALLY nsinde
MTAATIER AU miﬁszqﬂﬁﬁ’mmﬁﬁﬁ%LLazﬁmms

Business computer applications, business environment, business transaction,
accounting applications and accounting information system, payroll, accounts payable, accounts

receivable, invoicing, general ledger, materials and operation control applications, order processing,

inventory control and forecast, purchasing, sales analysis, banking applications.

01418346* nnseenuuunaziaUnlUsUNTIYsTenddmiugunsniindaudl 3(3-0-6)

(Mobile Application Design and Development)

%ﬂﬁﬁaaﬁ'aumﬁau: 01418116 way 01418221

uwanlesugunsalindousl  mseenuuuiszauiuilddmivgunsaliedeudl  flegma
giienans e1iUAzen grudeya devsvau nsudadeunuuny madeudaededne fiud udwiugunsal
indeudl dedrinvedusunsulssgnidmiugunsalindoud

Mobile platforms, mobile user interface design, geolocation, gesture, databases.
multimedia, push notification, network connections, sensors. mobile web, constraints of mobile

applications.

01418351** nsfearsnaufianeiuazinsinaea ' 3(3-0-6)

(Computer Communications and Protocols)

Juiifiosdounndou: 01418116

LuAnveen1sieals ssdusenaureansieasnonfiunesuaziniedns vinveuadediy
noufinmed wmsgiuassedutulnginaoa Insluaeadulusunsuuszynd anrdaonssunazniniden
TusunsuileUssgnsuuedodns Tnslnneatunsiuadedn

Communication concept, components of computer communications and networks,
type of computer networks, protocol standards and layers, application layer protocols, network

application architectures and programming, transport layer protocols.

Gy uUalusl
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01418352 msdeansdeyauasiaiadng 3(3-0-6)

(Data Communications and Networks)

SviieuSeunniou: 01418351

Fuie3otne lefluarInslnaoaiiiates Inslnaoansdaidun Hudoulostoyauariasegy
wieine efevnediuyanaaiion tunienim indetenisdealiae mauiuaveietie

Network layers, [P and related protocols, routing protocols, link layer and network

topology, virtual private networks, physical layer, wireless communication networks, network

security.

01418353  anuiiuaduszuureuiinnesuasnaiotiensions 3(3-0-6)
(Computer System and Communication Network Security)
JuiidesFeunriou: 01418351
wallan s nadanisigaulaiess nsuimsauiiua Ussifiunenguunouas
ssessaluszuumnuiiunmeneufinmesuasnietentsdeans
Encryption techniques, authentication techniques, security administration, legal issues

and ethics in computer system and communication network security.

01418381 wannsainnadeulnidlsraufinned 3(3-0-6)

(Principles of Computer Animation)

JuiifonFuusndeu: 01418112 wis 01418114

NILUANUAIUNIINER fchwia‘uizmuﬁ'w:fh’fﬁm%fwawﬁm%mia%ﬁqmwmé’au’tm nsasied
WUU MSLARDUANERAN mﬁ?‘u‘[m\‘iLLazmwTﬂﬁLﬂ%aulm ANFIALAILAZNITUALT NITATUIALAILATIIT WY
waztn mgﬂ’lml,az“uaqvtwa Waﬂ’mm%%ﬁmglﬁqm%qLLaz'a'au

Production workflow, user interface for animation software, modeling, texturing, rigging
and animation, lighting and shading, rendering, hair and cloth, particles and fluids, rigid and soft

body dynamics.
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01418382** anmwiIndaunsinauRuasuRnasnsWng 3(3-0-6)

(Computer Graphics Working Environment)

FiidesSeudou: 01418116

nsRmulUsunsuntelianinwan deunisriinusiureufinnesnstfing nsieSeuseuu
goniufesTauselend lassaiedoyannneufiunesniiind mﬂ%@uﬂizmuﬁm%Q‘l‘i’fé’mmﬂﬂé wag
Towmuiuea

Program development under computer graphics working environments, system
preparation, utility software, data structures in computer graphics, graphical user interfaces, and

OpenGL.

01418383** avslusunsuny 3(3-0-6)
(Game Programming)
FiifoaSounrou: 01418116
ndnnseenuwuuiny Jygrussivgdnsuiny nguiveinisdiaeinaildnd dnvazuay

drulsznaurniuresiiussinanany N1SHaUILNY

Game design principles, artificial intelligence for game, theory of physics simulation,

common features and components of game engine, game development.

01418384 mswsivigunMLazraNRIMaIAviAY 3(3-0-6)
(Image Analysis and Computer Vision)
Syiideaausndou: 01418231 uag 01422111
uRnitugufefuneuiunodivmiiosy \dnvesnassdigguiasiuuuniaisnm
Fmsienesiguamszduan nmsiiriaqguazain msmusesuazmsUszinansiadevlrludeyaiavied
Basic concepts in computer vision, camera geometry and projection modets, low-level

image analysis methods, object and scene recognition, tracking and motion estimation in video data.

=FguTulge
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01418385** prsUszanananInavia 3(3-0-6)

(Digital Image Processing)

Sunitdeaduuaniou: 01418116

WENMSANERIYI MFEF19M MIUUaININ MSUTUUTIAUAIAIM NSNTEINW NITYTEIE
NN AITUUIEIUATH n1sdusanIw ms%’auﬁumw ATUAULAZATITWITUUINN A1SUSEUIaNaNINE NS
Uszgnansuszanananmadvialulagiu

Digital image principle, image formation, image transformation, image enhancement,
image filtering, image restoration, image segmentation, image compression, image registration, image
representation and description, color image processing, current applications of digital image

processing.

01418390* MsIREUAINUNIBNaNAIRNY 1
(Cooperative Education Preparation)

JefidesSousnnou: 01418321

[} [
4 U A

WANMS WWIAa waznszuIunsvesanisfne sudeudedsduiinestes mnudiugiuuas
wailalunmsadasaiuedw mmiﬁugm‘lumsﬂﬁﬁamu msdeansuazuyweduiud msWmuyadnam
sruumsuImsRaunwlugniulsznounts medlamsiiaue nslisusizau

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.

01418399* nssENAMUNWSDUATIIUANEIMTABURINDS 1

(Computer Science Project Preparation)

JurfidesFousnnou: 01418321

mMsRnUFTRMuMeIMemsrenimes inweiugiuiiduiulumslinssiuazesnuuussuy
weliladiinador msliiedoslenielunsianngeninig nssumudoys mylnTesiuageanuuutaya
N13BULAENTULEUDTIEU NITEBARULUY

Computer science practice, necessary basic skills for system analysis and design,
related technology, software development tool usage, data gathering, data analysis and design,

report writing and presentation, prototype demonstration.

FonUnlug
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01418421** dunsisnsendnuyeduacnauiines 3(3-0-6)
(Human Computer Interaction)
Juitdeasunnneu: 01418116 wie 01418322
wann1skardIuUsEnauveIdunsisesEnituyeduazaoniames  nIsuIBnnseeniuy M
wuurawlElun1seeniuy NMSIATIRNIY NMTRALUUNISAUNUILARBY AILULTBISEUU MIatuayunis
ybiiasa adalunisUsslusa waenguuas
Principles and elements of human computer interaction, design process, models of the
users in design, task analysis, dialogue design, model of the system, implementation support,

evaluation techniques, and groupware.

01418431* szuuileiaudosdu 3(3-0-6)
(Introduction to Embedded Systems)
JufideaFounndeu: 01418115 wle 01418214
syuvilei niseeniuy  msvhlmiana uwagnsvadeuvetssuuneNiineswuuiledl Ay
wsoufiu NSAIUANLULLIANNSY diusielsranuaniauiiiazgendus waen1sinnsdelinnain
Embedded system, design, implementation, and testing of embedded computer

systems, concurrency, real-time control, hardware and software interfaces, and error handling.

01418441** AN13I1ADIUUURALNITNIRUUIIEDY 3(2-2-5)

(Simulation and Modeling)

Sufidioadousnrou: 01418115 wie 01418116 w3 01418211 wis 01418214

¥39 01418215 uay 01422111

wadlan13d1ananuy nnsdnesuuusieiiies waswuvlideides nqufunlnesals
AERALNSIYE N159BNLULTTIE0Y NTIATIEVNAYBINITINADILUY m’mgﬂé\'awmLLUU@iﬁﬁamazmaé’Wﬁ‘

Simulation techniques, continuous and discrete simulation models, queuing theory,
stochastic processes, design of simulation experiments, analysis of results of simulation, model and

results.

HAynlalv
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01418442* AnsdantsRiAdayauazeumegIia 3(2-2-5)
(Business Data Dimension and Report Management)
JuiidesSeuinday: 01418344 w3 01418345
BNUUALNTEVIUMINNGINAFmTUaIAng winAnuagmuInsvelliideya wisailouaz
nsafrefnvudmsuiinseideyanegsia Jadeanudnselunsiliione ssuvresesdnsduii
nytlAnvazuuldunmanalulad ‘
Report and business process for enterprise, concept and development of data
dimension, tools and modeling for business data analysis, implementation success factor, leading

enterprise systems, case studies and technology trends.

01418443 uwaluladuaziivuing 3(2-2-5)

(Web Technology and Web Services)

JuiidesSeunrou: 01418351

wannisiumaluladuasiuuints  dedmunnasgruvesiumealulad aandasnssuuas
dudsznou dnvausmsvihnulaznalnvesssuulivuins nsiaunlusunsudniagiiumelulad Snva
msunazlaswuuiedle

Principles of Web technology and services, standard specification of technology,
architecture and components, functionalities and mechanisms of Web services systems,

development of Web technology packages, APIs functionalities and configurations.

01418444** a15lUsunsuisiiian . 3(3-0-6)

(Numerical Method Programming)

IuiidsaFeuandeu: 01418115 wis 01418116 wie 01418214 wis 01418215

way 01417322

nsifsuuaznageulysinsudmviunilagniialvnee  Juneuitdmiunisnsiant ms
vwsuaznsmunudeRamaraiieyssgndlunisdinandeiias fnvesnufianaludsideine ua
wwagldaitarvesszuvaunsidadunarldiladu nsussanuailudie nswendivsenauneay
dwazany Usiusuareuiudifeinies naasvosssuvaumsiBseyiudanity Fidsosiosiian

Programming and testing for numerical method problem solving, algorithms for
detecting, predicting and controlling errors applying in numerical computing, sources of errors in
numerical methods, numerical solution of linear and nonlinear equation systems, interpolation, LU
factorization, eigenvalues, numerical integration and differential, solution of ordinary differential

equation systems, least squares method.

HeUalvd
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01418451  NISPRNLUUKATNITUSIISLIATEYY 3(2-2-5)

(Network Design and Administration)

Jeiidiesdeusndew: 01418351

grinuafiatetnuuazmadanisifuaty lasauugunsaidadunisuasnisoanwuunenelad
n3edie uaulailounasinedvdruyanaiaiiou nseenuuuveneladuauliay nisudmisuasdanis
w3ty mshnscusknsIuinsASeTe

Network hardware and wiring techniques, router configuration and network topology
design, virtual LAN and virtual private network, wireless LAN topology design, network administration

and management, network server installation.

01418461  STUUAUAUANTAUNA 3(3-0-6)
(Information Retrieval System)
uigoaeumnieu: 01418232
seuuduAnasaumatey mslnseiteruuuusalui® nsieseiidwiiazanoy

¢ &

i Tumeudtalnuils N139ares51Asu NnagNsNTSAUMT MIARTUNISUULYA NMINETNBERUULEY

ee D

2

wnewitnmisdnviiany lassadauiludeya uflunndu wiluarewdu dulfunn nisusefuma nsdadasu
Introduction to information retrieval system, automatic text analysis, lexical analysis

and stoplists, stemming algorithms, thesaurus construction, searching strategies, boolean operation,

hashing, clustering algorithms, file structures, inverted file, signature file, PAT tree, evaluation,

ranking.

01418462 wnwijlyqyuszhvg 3(3-0-6)

(Theory of Artificial Intelligence)

JufidouFeusndeu: 01418232

nysuTsvaslyyssivglasreufinned nmsldreuinmeslunsunuanud nsuddym nns
A maaunud n1ssuiuuvedne nsfiganguiun ssuulindulaenreniiuees msldniwsssuwid ns
Ussendreufimeslumsuitymlaanussivg

Intelligent processes and their performance by computer, computer representation of
knowledge, problem solving and search, game playing, pattern perception, theorem proving,
automated deductive systems, natural language understanding, computer implementation of Al

problems.
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01418463** AN5UTTUIAHNANTYISITUBIRALTEDA 3(3-0-6)
(Statistical Natural Language Processing)
JuiikeuFeuintou: 01418116 waz 01418132 wie 01417271
NFUTNANAAMIEITUTIR AMmansiBednnu nqudansauwma nsinsizimbhed i
WUUN® NMFIATIBATINEEIRUS Nsimseiidennuvang
Natural language processing, computational linguistic, information  theory,

morphological analysis, language models, syntactical analysis, semantic analysis.

01418471** Aaanssuvendurfiosdu 3(2-2-5)
(Introduction to Software Engineering)
Sriidoadsusnrou: 01418221
nanMFIFINTsUTENALIS FluunsEUIUMINITENALIT IMNITUANMUABINIS MSEsei
wuuzedusd mseenuuuvesnad anndnenssuvenduas mseenuuuuuugy dusdeuszanuild nnsvou
ADULAENTATIVHOUAVIALMAANHATRONAWIS n1sUsyiuamnm nsuimislassnsgendnas
Software engineering principles, software process models, requirement engineering,
software modeling, software design, software architecture, pattern-based design, user interfaces,

software verification and validation, quality assurance, software project management.

01418472  AMSUTWITUATNSAUANLASINTG 3(2-2-5)

(Project Management and Control)

Jwiideaieudeu: 01418221

A5 UIATINTT NITUUSTEEEYRNlATINAG In¥nsszuunu n159eeAn15903lATINIs
N53uN13lATaNTT Aunulasanis  nsaruaulasinis nsusedliumalasenis ns@nwananduldls s
Uszillunamaasegmans watianisussunam

Project planning, project phasing, system life-cycle, project organization, project
committees, project teams, project control, project evaluation, feasibility studies, economic

evaluation, estimating techniques.

“FyrFulse
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01418473  N1SATUANUATNITNTIVFBUNUABNRINADS 3(3-0-6)

(Computer Control and Audit)

SufifeaFounden: 01418321

ﬁﬂ’]’)%LL"Jﬂélﬁ)iﬂjBﬁﬂﬁimi’l’ﬂﬂ@UQWUﬂauﬂ?Lm@% ﬂ’liﬂ')U@ML“ﬁ@ﬁéfu ﬂ’ﬁﬂ’)‘UﬂM‘U%‘Vﬁi A9
AIUANMIA U mm’mqumiﬁuaﬂms nsevaNANUaendy n1siesevaldatglunisaiuau
Lﬂﬂﬁﬂﬂ’]iﬁi’)ﬂﬂ@U\‘}WUﬂ@Nﬂ’JLG]E)%

The computer audit environment, introduction to controls, administrative controls,
operation controls, documentation controls, security controls. cost/effectiveness analysis of

controls, computer audit techniques.

01418474 @ussaUzvaIRONRAADTLATNITUITITUNA 3(3-0-6)

(Computer Performance and Evaluation)

JeidiosSoundou: 01418332

wé’nﬁugﬂumaamia%ﬂqmei’"laaq nslduvudaedlunsussiliunaaussauziaznisvinng
MIATNUVUTIADINNTIATIERNITANT U ﬂﬁa%wuumﬁaa\‘muﬁug’mmmLm’maa FIUUUNTTI809
Lideiles szuuihdunnaussauy 7

Basic principles of model-building, the use of a model for performance evaluation and
prediction, model building through operation analysis, models based on queuing, discrete

simulation models, performance monitoring systems.

01418475** n133nn15AMANINALIS 3(3-0-6)
(Software Quality Management)
Juiideuioundeu: 01418321

NN5AUANLATUTEAUANAINTONAUIT NI5ITUNUATUANATNTBITENALIS A15HAIUN

f
1 [N

FaWdwdTNYuuianTsuveIn1sUsEAUAMAIN MINUNIULZNITATIVEY AIWUUAMAIMTINALIS 113
TanauazdrTavewendwad wmsgiunazulewns wseddleuasmaiia Msusuusenssuiunswendws Wea
oA = oA [
A Moadt Tduaule

Software quality control and assurance, software quality planning, software
development emphasizing quality assurance activities, reviews and inspections, software quality
models, software measurement and metrics, standards and policies, tools and technique, software

process improvement, PSP, TSP, CMMI.
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01418476** asnadaukaznIugausaniwg 3(3-0-6)

(Software Testing and Verification)

]
=2 =4

FvnidsaSyuNnau: 01418217

&
=1

WUFIUANTVIAGDULAENIUABY sEAUNIINAdeU sliantnagsy tmallan1snagey N1
M3INIFDU ﬂﬁiﬁ%’ﬂﬁﬂqulﬂﬂ@U Lﬂ%@\iﬁ@lﬂﬂ’li%ﬂﬁ@U N1TINUHULAZNITINNITAITNAGDU %%L‘Tj\‘izﬂﬁﬂ 19
@ € 5 &
umwmmmw*&avﬁmms

Basics of testing and verification, test levels, test types, testing techniques, inspection,
test implementation, test tools, test planning and management, formal methods, software quality

analysis.

01418477* A1sIavanALS 3(3-0-6)
(Software Measurement)

Fufideaouninau: 01418321

2
=
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ASIRNEDUANNANMAENRATBIATENALIT MFTansTriuntsiRuwazUIREnwwenduas svuudmduln
s 5 Qs @ el B & aa [ o/ & L4
FONAUIT msauuawmm LATERUDNNENH ﬂ?iﬂiSQﬂﬁlﬂ’ﬁ’m‘ﬁOWGlei

Theoretical foundations of software measurements, data collection, experimental

design and analysis, software metrics validation, measuring the software development and

maintenance processes, measuring software systems, support for metrics, statistical tools,

applications of software measurement.

01418481** awndeulvaviatedaazas 3(3-0-6)

(Multi-Character Animation)

SuiikosSeusnnou: 01418112 wis 01418114

nssaesiry amiadeulmfiasas ndufunu ndufunuTeUT AuevesiILNY SEUY
ffud enfuiteuasiuliimsiedouln wamans sviadnvesiauny muudsiusesiaun  nsliuas
KATWT NMTTINIULAYNIFRADAN

Crowd simulation, character animation, agents, ambient agents, agent brain, sensor
systems, actions and motion trees, dynamics, agent geometry, agent variations, rendering, image

compositing and editing.

Ayulalul
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01418482** paunanasns Wnd 3(3-0-6)

(Computer Graphics)

JwfidesSeumdou: 01418116

wdnnsdupsuiamednsiing wwidevesnisesnuuuiisniusienisliuauaziandmsu
AMUARDUATY ATANIIINILAULES L‘Vlﬂﬁﬂm'ﬂﬁLLaﬂLLazLM%uQQ wallan1slilaaazluuuyiug Las
msimLgendiag

Principles of computer graphics, design concepts needed for photorealistic rendering,
ray tracing technique, advanced rendering technique, real-time rendering technique and software

development.

01418490*% &@wRaARNYN 6
(Cooperative Education) |
SiidasFounineu: 01418390
nsufvRnuludnuaeninauiinm mulasseufildfuteumnenasnaunisinrinsesu

uazn1suLaU

On the job training as a temporary employee according to the assigned project

including report and presentation.

01418496 IS9UAWIENIMEINTADURNADS . : 3

(Selected Topic in Computer Science)

a w

o P o o P ' =
Sedamymanensreniamesiussiuligans MdedsulUluudaznianis@ne
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Selected topics in computer science at the bachelor’s degree level. Topics are subject

to change each semester,

01418497** Fuuun ' 1
(Seminar)

Syrfigeudounnneu: 01418216 Wia 01418221 WSe 01418232

=

° a o ¥ o a a & [ =
msiauslazefuTendemihaulansinenisreuiines IU?S@]UU?Q}@UWW?
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Presentation and discussion on current interesting topics in computer science at the

bachelor’s degree level.
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01418499* TassnuIngmsnauRunas 3
(Computer Science Project)
Jurfifefeumineu: 01418399
Tnssnuiiaulaluiauesingg sedinenseoufiuned

Project of practical interest in various fields of computer science.

3.1.5.2 J¥U3n135
01418111 msldaunauianes 1(0-2-1)
(Computer Applications)
¢ o 4 & s 2 s a ey g
99AUT¥NBUTDITTUUABNRUADT B15AWIT Yaviius seuulfUanns nmsldlusunsuuszanadm
grudeyauaslsunsuszendiau
Computer system, hardware, software, operating system, word processing, database

and other application software.

01418112  meuRnmefidosdy 3(2-2-5)

(introduction to Computer)

NS AMNEINTLAZANTIaUsYeReNInes msldassnaanslunisliananaynis
undeymn %y’umau"“;%uaziﬂsqa%’wﬁmﬂaﬁugw wnAnvesn wlUsunsy MmiaukaynsUsEgnAvaNiLS
ngvaNELaraTEsTRAN I A uwWaluladansaume dumesidavazilaniiniiu _

Computing, ability and performance of computer, reasoning and solving problems
using logic, basic algorithms and data structures, programming language concepts, software

developments and applications, professional information technology laws and ethics, Internet and

World Wide Web.

01418113  wialulagrauRiawasuazrarsaumne 3(2-2-5)
(Computer and Information Technology)
LLmﬁﬂﬁugmmﬂmﬂﬂa@ﬂauﬁaLm%LLazmiaumﬂ dAnwuzlanIzlardIuUIznauIITZuY

raNmes LAsevigreufiamet Buesilauaziadliniu nsUszendreufiames ndnnisiaunsyuy

avauing audunarndws SusTsuvnsneufianes
Computer and information technology basic concepts, characteristics and components
of computer systems, computer networks, Internet and World Wide Web, computer applications,

principles of information system development, security and privacy, computer ethics.
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01418401 mauRIMasHATAIAN 3(3-0-6)

(Computer and Society)

UsgiRvosnauiinmeiuavinalulad  aeuftumesludinutleglu aeuftumesiuyana nsld
rauiiumes Jymimunguane reufunesdelunisdadule surrnvesreufinnes sirunfivesUszanay
Renduneuiamed wastindnenmsneniiames

Histary of computing and technology, place of the computer in modern society,
computer and the individual, survey of computer applications, legal issues, computer in decision-
making processes, computer scientist as a professional, futuristic view of computing, public

perception of computers and computer scientist.



