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01204216 anuthazilukazadfdmivimnsaouiomes 3(3-0-6)
01204222 N159BNLUUTEUURINE 3(3-0-6)
01204224 UHUANNTINAIATIN 1(0-3-2)
01205211 M19ATIEIeasivil 3(3-0-6)
37U 20(19-3-40)
Uit 2 mamsAnuil 2 uUNUAN (FU.U55E8-30. UJURNT- v Anwimesuie)
01204214 UHURNINIHATRYIN 1(0-3-2)
01204223 MSANURUANIIAINTIUADUTINDS 1(0-3-2)
01204225 a@nUnanssunazoiAlsenounsuNNes 3(3-0-6)
01204271 Amnssupeniiuneditodu 1(0-3-2)
01204313 MTIATZHLAZOBNLUUTUADLT 3(3-0-6)
01204351 syUUIULRYA 3(3-0-6)
01204371 wadansiladlun1suszananadaygyio 3(3-0-6)
01205242 1935uazszUUBANNITNEl 3(3-0-6)
33U 18(15-9-36)

11



UAe. 2

Uil 3 nMansdnuii 1 MUIUNUIAA (VU.UT5818-v0.UHURNT- Y. AnwsIenuLe)
01204324 UHURANIIZUUABUTNINDS 1(0-3-2)
01204325 msdeansteyauazinietneneufinnes 3(3-0-6)
01204332 syuuUjuRAnIs 3(3-0-6)
01204341 FeanssugonsiwIs 4(3-3-8)
AWEaUsEINA 1 01w 3(--)
wnaNIBLEEN 3(--)
Jndnuhly nguansvegiilan 3(--)
53 20( - -
Uit 3 mamsAnuil 2 uUNUAN (FU.U55E8-30. UJURNT- v Anwimesuie)
01204322 sguuiledn 3(3-0-6)
01204323 U{URNsBENnIelinddmiuimnsnouiiames 1(0-3-2)
01204391 U{URNMTWRLTINYEa1TNLAzFIAY 1(0-3-2)
01204421 1A018ABUNINDS 3(2-3-6)
01204437 ANUUaBAAETZUUABLNIADS 3(3-0-6)
A aNIZEDN 3(--)
WnFeNES 3(--)
53 17( - -

12



U9 4 nAnsAnEN 1

01204399 A1SHNIU

01204495 NIFLM3EUULATIUIAINTSUADUNILADS

1NN UTENA 1 AN

AV ANILLEBN

PIPEY

U9 4 nAnsAneN 2

01204499 1ASIUIAINTTUADUNILADS

A anIzLaon

Ffnwill nguiviansrguvisuaans

AV NABNLES

PIREY

13

UAe. 2

MUIUNUIAA (VU.UT5818-v0.UHURNT- Y. AnwsIenuLe)

1
1(0-3-2)

uUNUEAN (YU.U55E8-30. UJURNT- v Anwimesuie)

2(0-6-3)
3(--)
(--)

SN

3(--)
1

e (V]



UAe. 2

3.1.4.2 WHUNISANYIFINSUNEANLADNISIUENNAANYN

Uit 1 mansAnunii 1 uUNUEAN (YU.U55e8-30. UJURNT- v Anwimesuie)
01204113 AauimashaznslUsLnsudmsUIMmINTABNNILADS 3(2-3-6)
01417167 ANAANAATIAINTTH | 3(3-0-6)
01420111 FaAndLY | 3(3-0-6)
01420113 UfuRn1sWENd | 1(0-3-2)
01999111 FIANSUAIUNUAY 2(2-0-4)
Fnulng 3(--)
FINIYIRNUTZNA 1 NI 3(--)
Jndnuhly nguansvegiilan 3(--
594 21( - -
Uit 1 mansAnunil 2 uUNULAN (FU.U55e8-30. UJURNT- v Anwimesuie)
01204114 msWaENsaLIiRoLimesDedy 3(2-3-6)
01208111 NISIWHULUUIAINTIY 3(2-3-6)
01403114 UjAnsudnyawniiinly 1(0-3-2)
01403117 wényawaiinly 3(3-0-6)
01417168 AmaAmEASIAINTIH |l 3(3-0-6)
01175xxx  AANTIUNAANWA 1(0-2-1)
J@nwimnlunguanszmansuisiuszneunis 3(--)
A@nwily Sasaune/moufines 3(--
594 20( - -

14



UAe. 2

Uit 2 nMansdnunii 1 MUIUNUIAA (VU.UT5818-v0.UHURNT- Y. AnwsIenuLe)
01204211 AfAAEASALMIBLAZ N EENTAIUIN 4(4-0-8)
01204212 wuustntoyauiusssuuazn1swidam 3(3-0-6)
01204215 Adiaenansiugiudmiuimnsnouiames 3(3-0-6)
01204216 anuthazilukazadfdmivimnsaouiomes 3(3-0-6)
01204222 N159BNLUUTEUURINE 3(3-0-6)
01204224 UHUANNTINAIATIN 1(0-3-2)
01205211 M19ATIEIeasivil 3(3-0-6)
37U 20(19-3-40)
Uit 2 mamsAnuil 2 uUNUAN (FU.U55E8-30. UJURNT- v Anwimesuie)
01204214 UHURNINIHATRYIN 1(0-3-2)
01204223 MSANURUANIIAINTIUADUTINDS 1(0-3-2)
01204225 a@nUnanssunazoiAlsenounsuNNes 3(3-0-6)
01204271 Amnssupeniiuneditodu 1(0-3-2)
01204313 MTIATZHLAZOBNLUUTUADLT 3(3-0-6)
01204351 syUUIULRYA 3(3-0-6)
01204371 wadansiladlun1suszananadaygyio 3(3-0-6)
01205242 935uazszUUBaNMsadndl 3(3-0-6)
33U 18(15-9-36)

15



UAe. 2

Uil 3 nMansdnuii 1 MUIUNUIAA (VU.UT5818-v0.UHURNT- Y. AnwsIenuLe)

01204324 UHURANIIZUUABUTNINDS 1(0-3-2)

01204325 msdeansteyauazinietneneufinnes 3(3-0-6)

01204332 syuuUjuRAnIs 3(3-0-6)

01204341 3FINTIULBNALIS 4(3-3-8)
AWEaUsEINA 1 01w 3(--)
wnaNIBLEEN 3(--)
Jndnwhlunguansegitigy 3(--)

53 20( - -

Uit 3 mamsAnuil 2 uUNUENN (YU.U5588-30.UGURNS- 3L Anwinigaiues)

01204322 sguuiledn 3(3-0-6)

01204323 U{URNsBENnIelinddmiuimnsnouiiames 1(0-3-2)

01204391 U{URNMTWRLTINYEa1TNLAzFIAY 1(0-3-2)

01204421 A39U18ABUTNIADS 3(2-3-6)

01204437 ANUUaBAAETZUUABLNIADS 3(3-0-6)

01204495 N1SHIREINIUIATIILIAINTIUADUNIN DS 1(0-3-2)

AW RaNIZEDN 3(--)
JnFeNLES 3(--)
53 18( - -

16



UAe. 2

Uit 4 nMansdnunii 1 MUIUNUIAA (VU.UT5818-v0.UHURNT- Y. AnwsIenuLe)
01204499 1ASINUIAINTIUADUNINDS 2(0-6-3)
AWNNANUTENA 1 AW 3(--)
wnaNIBLEEN 3(--)
Andnwihlungiivianszauyiiomans 3(--)
v nFeNLES 3(--)
53 14( - -
Uit 4 mamsAnuil 2 uUNUAN (FU.U5588-30. UJURNT- v Anwimenuie)
01204490 @niafny 7
el L

17



UAe. 2

3.1.5 AN95UYS1829

3.1.5.1 swednidusiaivvesangns

01204113

01204114

01204211

ABNNILADILAZNITIUTUNTUAIMTUIMNTADNN IS 3(2-3-6)
(Computer and Programming for Computer Engineers)

Tnssadsfiugruasszuuneufinnesadvlml nsudtagmiedunouds Bns
ponuuuuazimuTUsLnsy nadeulusunsudesiudoamvssdugs mslusunsa
Weing nsnudRnsiusunsuluveslufinisaeuiiames

Basic structure of modern computer systems. Algorithmic problem solving.
Program design and development methodology. Introductory programming
using a high-level programming language. Object-oriented programming.

Programming practice in computer laboratory.

nMsmusiwsaeimesedy 3(2-3-6)
(Introduction to Computer Hardware Development)
mslusunsalusedvendaud  ndesdioiioeonuUunsuInsiud  nseuIuns
a¥udunsind  msusgneuuiuiasdidnnseindiiugn  vinueiugilums
Waunszuudumesidnvesasmas
Hardware-level programming. Tools for designing printed circuit boards.
Manufacturing process of printed circuit boards. Assembling basic electronic

circuit boards. Basic skills for Internet-of-Thing system development.

ARlRANERSLALMIBLAZNg B NTAUIN 4(4-0-8)
(Discrete Mathematics and Theory of Computation)

10 S1AU wagileidu nssnanans In1siigatuazauienvadamans denuuay
FumerAsuuuidend, '3§m'iﬁuLLasmmé’uﬁuﬁ‘wasmm};ﬁ e R R TIGE
Tensaluuuysnd eelaumuuunaasazhensallifieuiun in3esdnsriteuay
msrwald daymiisnaulls

Sets, sequences, and functions. Logic. Methods of proof and mathematical
induction. Recursive definitions and algorithms. Counting methods and
recurrence relations. Finite automata and regular grammars. Pushdown
automata and context-free grammars. Turing machines and computability.

Undecidable problems.

18



01204212

01204213

01204214

UAe. 2

wuurtntoyaunusssuuaznsuidym 3(3-0-6)
(Abstract Data Types and Problem Solving)

Foyardiauusssuiiugiu 1Wun neadesiudou umees snemssulsl wagna
nsadredoyauussIn Suneuiiiugudmiuuitym 1Wud wedanisudameniio
W1vuy A5dE5aRn mylesianududouretuneus

Abstract data types: stack, queues, lists, trees, and graphs; data abstraction;
basic algorithms for problem solving: divide-and-conquer, heuristic methods;

analysis of algorithm complexity.

N WHNITAUIN 3(3-0-6)
(Theory of Computation)
Fgndideadeuanten : 01204211

palaunmdnadsiuakasideldiuun - melaghiensaluuulsnd  eele
umuvunaasazhensallifieusun ndesdnsmiswasmsmuals Sutuves
youaR nsdmnnlilfuasdymiidadulails

Deterministic and non-deterministic finite automata; regular languages and
regular grammars; pushdown automata and context-free grammars; Turing
machines and computability; the Chomsky hierarchy; uncomputability and

undecidable problem:s.

UfuRnsnsuAteym 1(0-3-2)
(Problem Solving Laboratory)

NSNAILYTINYE ﬂ’]i@@ﬂLLUUIQNE%’N“?J/EJLIUE%LL@%%UGIEJH%% NSWATYMIALNIT
IﬂiLLﬂiﬂJﬂ@Mﬁ’JL@@%

Skill development; design of data structure and algorithm; problem solving

by computer programming.

19



01204215

01204216

UAe. 2

AdlamansiugdmsUimnsnesiames 3(3-0-6)
(Mathematical Foundations for Computer Engineers)

Uipfnnwesuasnamiann  weinduagnsiiauessuudaduieiwning ns
wandudu AMeevvesssuulady szuvlenu aunsdeyiusidadususiunis
FEUUANMSTRYIUSITLE  MsuAdymigamnssumenauinges 115w
wangiigadesdu

Vector spaces and orthogonality. Matrices and matrix representations of
linear systems. Linear transformations. Solution of linear systems.
Eigensystems. First order linear differential equations. Systems of linear
differential equations. Solving engineering problems with computers.

Introduction to optimization.

anuaziunazadfdmsvimnsaouianes 3(3-0-6)
(Probability and Statistics for Computer Engineers)
IfidosSounou : 01417167

anmhandy  anmhanduuuifeuluaranududasveammnisal &
wsdiliiarlesuazdeiilos Maddunisuanuasuazarmmuuiy Heituvesinus
FUAEIMATVALAI NYURITIWIUAVVUIALEY MU INAYINAN adANTTUU AL
NFATNAINNIINTEIY NIFUTBNUAIMTENDS  MIVedoUAIEEFUaTING N3
WANLAINITHUAIDENS frapandesiu NsNAdeUANNAgIY N1sUsEynAtudymng
AMINTTUABNNIADS

Probability. Conditional probability and independence of events. Discrete
and continuous random variables.  Distribution and density functions.
Functions of one and multiple random variables. Laws of large numbers.
Central limit theorem. Descriptive statistics and distribution representations.
Parameter estimation. Goodness of fit test. Sampling distribution. Confidence

Intervals. Hypothesis testing. Application to computer engineering problems.

20



01204222

01204223

01204224

UAe. 2

ANTBBALUUIEUUAIYIA 3(3-0-6)

(Digital Systems Design)

¥
=

JLUURARTIANUEIU NYANAKUUYA ATANTTEDNLUUNNATIR aa3nnn N13an

v 2 a a a o o a < a

WIARTINEAENNEN 2TV TTAUINTIIU 1IN WaU-wheU 299518

AMaukuUUsTanuIakaskuuliuseaIuan ALeate 5o8 LAzl 29A5AUIN 11T
TYnauiimasyInNwUUNIIRTISNY

Basic digital systems; boolean algebra; digital design techniques; logicgates;

logic minimization; standard combinational circuits, sequential circuits; flip-

flops; synchronous and asynchronous sequential circuits; PLA, ROM, and RAM,;

arithmetic circuits; computer-aided logic design.

NsHNURUANIImNITuABUNINDS 1(0-3-2)
(Practicum in Computer Engineering)

dulsznevvesneuiamesdiuyarawazmsfinsasruuUoRnsalielu nsld
NsgeNinge waviawlUsunsuuussuulfuanisadelva  nmsimungendulsuy
wesusitnedesdy nvziuguiefuamiulaeafoneuiiomes

Personal computer components and installation of a modern operating
system. Use, maintenance, and software development on a modern operating
system. Software development on computer servers. Basic computer security

skills.

UAUANNTINRIATIN 1(0-3-2)
(Logic Circuit Laboratory)
ApridesFeuinneu : 01204222

UftRnsiAeafuFesiieuluiun 01204222

Laboratory works related to the topics in 01204222.

21



01204225

01204271

01204313

UAe. 2

a0UnenNssuLaE9IAUTENOUABURLADS 3(3-0-6)

(Computer Architecture and Organization)

SefidoaSuInnou : 01204222

[

fugiuantdeenssupeuiawes  AdamansvetreNImes  lATsEiauay
psAUsENOUMANd1 MIaTeureuaynsieans awLeauLud gunsaifelasy
2IAUTENOULALNITEBNLUUNUILUTEUIANANAT ‘Ui%?ﬁ/l%ﬂ’]‘wLLﬂSﬂ’]ﬁLﬁNﬁNiiﬁug
WUUTIa9IEULLUUNTEANY UfURnsanUnenssulazasnusenounauinames

Basic of computer architecture; computer arithmetic; memory system
organization and architecture; interface and communication; assembly
language; device subsystems; processor system design and organization of CPU;
performance and enhancements; distributed system models; computer

architecture and organization laboratory.

Aennssuneuiiamesidody 1(0-3-2)
(Introduction to Computer Engineering)
msfinuftRnsidestulumderiiedestunultimalilaslusudne 9 ves
anvmmnssureNfinmes  nstiauelassnuimnssuneuinnesfuitamniluiie
39
Hands-on introductory workshops in topics related to computer
engineering technological trends. Presentation of a computer engineering

project that solves real-world problem.

NMFILATIZRUAYBDNLUUT UL 3(3-0-6)
(Algorithm Design and Analysis)
%wﬁ%u%umdau : 01204211 wag 01204212

nsoRNLULLAY AT Z Vit UnBYS mmgﬂﬁawaq%’jumau?% NFIATIRANY
Fudou tupeuinBariuy  wadansulseniloreneus  n1slusuAsLLUUNGTR
Uaymdan1sdn Jymnsnl Jaymuwuvanysadidud

Design and analysis of algorithms; correctness of algorithms; complexity
analysis; greedy algorithms; divide-and-conquer techniques; dynamic
programming; combinatorial problems; graph problems and NP-complete
problems.

22



01204314

01204322

01204323

UAe. 2

adRdMTUMIUTENAMAIAINTTUABUNIABS 3(3-0-6)
(Statistics for Computer Engineering Applications)
IfidosSounou : 01204216

nsAuATaENITASNINTeYa  MTIATERdeyakuulTEIAN  MTIATIEY
ANUWUTUTIN  NTIATIELUUaRnee  adfludiden  nseseudeya  WaTin
srprvng madendauys fafansUssiiunaildlumadoudienies maUszend
N9EDRA

Data exploration and visualization. Analysis of categorical data. Analysis of
variance. Regression analysis. Bayesian statistics. Data preparation. Distance
measures. Feature selection. Evaluation metrics in  machine learning.

Applications of statistics.

eANINGe 3(3-0-6)
(Embedded System)

lulaspeulvsamesuuuilesn  TUsunsuwuuledn  seuudfudnisnanase ns
Aunmds  mseenuuusTUUdelield  FBnseenuuy  iedesdiewdiy e

[

Ussananawuulsfvaneming szuuihdumeiodns nsdeudenasszuudmaol
Weldl

Embedded microcontrollers; embedded programs; real-time operating
systems; low-power computing; reliable system design; design methodologies;
tool support; embedded multiprocessors; networked embedded systems;

interfacing and mixed-signal systems.

UfURNsBdnnsetinddmsuszuuilein 1(0-3-2)
(Electronic Laboratory for Embedded Systems)

gunsalmsindwmsunisiamnssuuneuiinmes 1mIUTameTUTEYNd 2993
pouuandUsznd  msUszendldszuulilasnoulvsiaosuvuiliin  madeudelile
Ms¥n nMsdeusesenineseuy mMsRmulassuIIaEn

Measuring instruments for computer system development. Applied
transsistor circuits. Applied op-amp circuits. Embedded microcontroller
applications. Interface for measurement. System interfaces. Small project

development.

23



01204324

01204325

01204331

01204332

UAe. 2

UfuRNIsTEUUARUN N DS 1(0-3-2)
(Computer System Laboratory)
fidoaSeunnou : 01204225 way 01204332 videndout
UftRnniedudesiiFeuluin 01204225 uag 01204332
Laboratory works related to topics in 01204225 and 01204332.

nsdeastoyauazidetioneuiomes 3(3-0-6)
(Data Communication and Computer Networks)

\3evnemsdoansteyauazimsgussuuildn devdnyan midqsﬁayaiu%u
meam  msmuauluseiudonlosfeya  weluladveardotiensuiinmesuiina
ameiazuInune aontnenssunisdeasuaginsinaea

Data communication networks and open system standards; transmission
media; data transmission in physical layer; data link controls; technologies of
local area networks and wide area networks; communication architecture and

protocols.

druseUszaugeNALITITUY 3(3-0-6)
(System Software Interface)
Ffidoaseunnou : 01204225 wie 01219222
gonFurinsuRnvaukazdanIsmihenuvedusunsuldiy  weawuwass &
ussalUsunsy dudenles fusznanaualas adslusunsy mnuduiusening
szuuUfuinisuazgendwisnisulanwluswnsy
Software responsible for managing execution of application programs;
assemblers; loaders; linkers; macro-preprocessor; libraries; relationships

between operating systems and language translators.

SEUUU{URNT 3(3-0-6)
(Operating Systems)
AeTifoSuuUNIReY : 01204225

LLmﬁmﬁugmmaﬁzuwﬁﬂ’ams ASTUIUNITUAZANIENTDUAY  N1TINITUAY
AMIMAUAGIAUNTZUIUNTT ATIANITIUL/E908A NNSINNITUUILAIUIN SEUU
wily AusuResTEUUABNTIMDS

Basic concepts of operating systems; processes and concurrency; process
management and scheduling; input/output management; memory

management; file systems; computer systems security.
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01204341

01204342

01204351

UAe. 2

AMNTIUYONAWIS 4(3-3-8)
(Software Engineering)
ApiidesFeuinney : 01204212

WNAAFIUNTZUIUNITTONALIT FILUUTBINTZUIUNITFONALIT N1FIANITUaY
N15ANRYARNNABINTT NATIANITIATIZILAZNITRONLUUTING AW INTLuwE
wuugduwea  aondasnssugenduas  niseenwuukuugl  median1snsideu
FONAWIT N153NITIATINITTONALIS

Software processes concepts; software process models; requirement
management and elicitation, object-oriented analysis and design techniques;
unified modeling language; software architecture; design patterns; software
construction techniques; software testing techniques; software project

management.

N3IANIIAIRAIUTONALIS 3(3-0-6)
(Managing Software Development)
IgfifosSouniou : 01204341

VANNIIAUNTEUIUNTLONAWIS  N1sUSTUUTINTEUIuMSganaLIskazling
ARNIN TULAAUINTFUIUNTTONALIT N1TTANITUAZAITTIUTINAINADINT NS
Janslasenmsgenauas nsUszlin MTINNUNY TIRULAZNITUBUUNUM NS
Usgiupaunmeeniuas inallan1snsivdey nsusmsnsdaiu

Software process concepts; software process improvement and quality
models; software process models; requirement management and elicitation;
software project management; estimation, planning, team organization and
roles; software quality assurance; inspection techniques; software configuration

management.

EEART M RIRHEG 3(3-0-6)
(Database Systems)
Iiieaeusnmiou : 01204212

dnuauzihluvesssuuansaume LW@ﬁﬂﬂ?iLﬁU%@iﬂa mau’%miﬁﬁa;ﬂauazmi
AuMtaya N1sdnszuuLiudeya walansdnietoyaluusiigg nanA1sYeITEUY
gudoyauazmsiansgudeus grudeyanuudduiu uwuiedods wwudediniug
WAZLUULTNIRG miﬂizqﬂ@ﬂ%’ﬂﬁuizuugﬂu%;ﬂa

General characteristics of information systems; data storage techniques;
data manipulation and searching services; file management; information
retrieval techniques; principles of database systems and database
management; database modeling: hierarchical model, network model,
relational model, and object-oriented model; applications of database

systems.
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01204352

01204371

01204391

UAe. 2

NOVINEkarIsEETIUNAWALULAgaN TN 3(3-0-6)
(Laws and Ethics in Information Technology)
NOMUNEKALIIEIIUMNEIVBINUABN MBS LazWALUlATaN TN N3

[

ydvduargsnssudidanseiind  mslinumeuiumesiininguszasd  Feafeai
Auwimsniunsdeaslusuansaume EEamlunisnn Jeyarnansdiuunng
audsduszuuneufumes nSndaunstyan

Laws and ethical issues related to computer and information technology;
trading and commerce issues; computer abuse; social-justice issues; free

speech; information privacy; risk in computer systems; intellectual properties.

watiansulasiunsuseinanadyey o 3(3-0-6)
(Transform Techniques in Signal Processing)

NTLUAILUULTSLEU ﬂ’]iLLUa\‘ﬁQJL%El% nswlasanuany nswlas® nsulasanian
wagn13Usend

Linear transform; Fourier transformation; Laplace transformation; Z

transformation; wavelet transformation and applications.

UURNsiauinyen eI nuwasdany 1(0-3-2)
(Career and Social Skill Development Laboratory)
VINWENITAETHALNITINNUTIWAVLDY  NTIUNULAEIANITIAT  YinwenIs

Soudienued NYMIneuazasesIsy vinven1sunawe nMsdufi mnudidessiu

Y
[ '

Aeatfumanatn eufidesiuirtumstussduyana msfidesiuieatums
Juguszneunis

Communication and collaboration skills. Planning and time management.
Self-learning skills. Law and ethics. Presentation skills. Leadership. Introduction
to  marketing. Introduction to personal finance. Introduction to

entrepreneurship.
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01204399

01204411

01204421

UAe. 2

NIINN9U 1
(Internship)

nsineuluarlimnssunsuiiaeslugauUTENOUATOATY WUIENIU
A MBUSTIEMAY wieanuAne Tnefiszezandudunulivesnin 240
Falus uarlidosndt 30 Yuhns wiellduszaunisaiannmsluufoRanuildsy
UOUNUEEUTUA NI UENI Y IAMNTINADNRIADS

Internship for computer engineering in private enterprises, government
agencies, government enterprises or academic places at least 240 hours and
at least 30 workdays in order to get experiences from the assigcnment for

computer engineering.

NISANUIUTIAIDUFY 3(3-0-6)
(Quantum Computing)

fAndmouduiiugin wuusiaemsimadeeudy Mdn nin wasns
fudsmeudy nswauugiund  w9smoudy dumeuiBnisulasBesuuy
MBui MIRENFAUTENOURUUAIBURY SuneuAEnsAumLUUAIeUSy AnenIs
WsadueRIRusiY N1sUsEYNAlduAIRUALABNTIMES

Basic quantum physics. Models for quantum computation.  Qubits,
measurement, and quantum entanglement. Unitary transformation. Quantum
circuits. Quantum fourier transform. Quantum factoring. Quantum searching

algorithm. Quantum cryptography. Applications of quantum computers.

LASDUNYABUNLADST 3(2-3-6)
(Computer Networks)

'
a =

AyABasEuLneY : 01204325 w3B 01219224
Yalnsineeaniai/lofl nseenuuuiaviieglod InslnAanisdaduna

mMsenlesseninuasetieneiidi/led nsdnnisiAsetiy ANNUAYOIAIEYY
@ a & ¥ A 1
LOUNLLDALDR IUiLLﬂimJizqﬂmmut,maﬁuw

TCP/IP protocol suite. IP address design. Routing protocols. Internetworking
with TCP/IP. Network management. Network security. Multi-protocol lable

switching. Network applications.
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01204422

01204423

01204425

UAe. 2

ﬂﬁﬂ’aﬂmﬂ%aﬂw&JLLazﬂﬁé]’;whﬁjugm 1(0-3-2)
(Basic Networks and Network Configuration Laboratory)
Fdidesdeuanden : 01204421 WiaSsundouu

UFtRnsAeiuin 01204421

Laboratory for 01204421.

anUngnssuimesiualAsevsuaznsUTEENelYu 3(3-0-6)
(Network Kernel Architectures and Implementation)
Fdidendeuanden : 01204332 %3e 01219222 uaz 01204421
LA siawaadnenssuaeiivainsediy  lassasdeyaluseiuinesiug
1A598519A U NMSD19BILIUIANNTT A1sUsEaudnglumesiua TUswalay
nstadame  nsdadeyaluseduiaeiiua  msiawluganIevislusediuinesiug
ﬂ’]iL%E)iJGi@iz‘wj’]\‘th@JaLﬂ@%Luﬁ nsUszendldaniUnenssuinasiuainsouiy
Network kernel architecture concept; kernel data structure; device driver
structure; memory addressing; kernel synchronization; process and interrupts;
data communication in kernel level; kernel module implementation; kernel

module interface; network kernel architecture application.

nslUSHNSNSTUUBUIMBSLTN 3(3-0-6)
(Internet System Programming)
I dousEULINoU : 01204325 s 01219224
] = a ) Y a = | |
Agn/low  ns@sulusunsusu-lausns  MsEeEIIEINNTEVIUNIT  N1THD
Uszanudeniinfidfiuazgdfl nszuiumsiveu seddeniie Junewiddmsulsuuas
AliuIn1s Waunsudugunsaliasedng
TCP/IP; client-server programming; interprocess communications; TCP and

UDP socket interfaces; daemon process; raw sockets; algorithm for client and

server; network device driver.
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01204426

01204427

01204428

UAe. 2

UtRmaeSetisuazmerdugs 3(2-3-6)
(Advanced Network and Network Configuration)
Fdideadeuanden : 01204421 uag 01204422

TnsTvpoansdadums mssermmaniuauniadife n1seonuuuLazmssae
STUULAULANDU  SYUUMTEIAT  NI99NLUUIZUULATOTIBUIIUNTIN  N1TYINeU
$UYDRQUNTAIINVAINVAURHER

Routing protocols; access control lists; design and configuration of virtual
LANs; switching systems; wide area network design; multi-vender device

interoperability.

AMNUABANYTEUUADLRILADSLAZLATOUNY 3(3-0-6)
(Computer System and Network Security)

anuvaenfenissruuaenfinnesuazsruuniotiefildau nislaudlaevly
n1stesdunaznisandymiainnislaud qedeuvesiidiilen ynseuves
33UUU§ﬁﬁﬂ1§Iﬂ8ﬁﬁlU wiesdiolun1snsiageuaulasnse N1sNAdEUNTANE
JEUUATeUY Mssullenuwmnnsal MataunuleueannuUaensie

Practical computer system and network security; common security attacks;
attack prevention and mitigation; TCP/IP vulnerabilities; common OS
vulnerabilities; security auditing tools; network penetration testing; incident

handling; security policy development.

syuunaumwesilinuulians 3(3-0-6)
(Wireless Embedded Systems)

anUnenssy n1suseynd wazyalnslneeadmsuiesetileinliane nslnaea
doansiiszdusineg mavidumauaznsivavesteya nswanuazUszInanateya
FENTNN ﬂﬂiﬁﬂqaqﬂaﬂEJV]’NL%&Q‘LJﬂiaiLLaxL%ﬁamUa A13AANITAAY mimumﬂw
Tnlad nsimunazinswenduivuaaiidonlosldans

Wireless embedded system architectures, applications, and protocol stack;
communication protocols at different layers; routing and data flow; on-route
data aggregation and processing; node-centric and data-centric addressing;
power management; topology control; developing and deploying software on

wireless nodes.
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01204429

01204432

01204433

UAe. 2

wseveliansuaznissnanasadie 3(3-0-6)
(Wireless Networks and Simulation)

nmsdemsuuuliany  wietsameiuuulians  welulad  wessuley
dnuszneu mamugunslidenuulans anpenssumanenmuuuliaouay
MsoenuUu  MsitaEsanaznsvliAena  Sumesidauuuiadoudi  nssaes
139918 NSUTTRUUTEAVEA AT OUY

Wireless communications, wireless local area network, technologies,
standards, and components; wireless medium access control; wireless physical
architecture and system design; integration and implementation; mobile

internet; network simulation; network performance evaluation.

N3DNLUULTITING 3(3-0-6)
(Object-Oriented Design)
IitfeaFuuanmiou : 01204313

AL weisByingdmsussuvansaumasyivesdns  nalulaginguuy
ns¥ane an1daunssuwuuaeiukazn1sUseyns

Object-oriented software development for enterprise information system;
distributed object technology; common object request broker architecture

(CORBA) and its applications.

nsilan wlusunsy 3(3-0-6)
(Programming Language Translation)
Fdidendeuanden ; 01204225 3e 01219222

N39RBIAUITENOUATYILUSIATY mmiﬁmﬁulﬁmﬁ’umiLLUamwﬂUsLmiu
LaEMILUANIYT  ANTIATICITIANT  LTIMNEFUNUS  WazlBIANUULIY  N153A
fuflunsmaedydnual msafsiaedesaznsuusialimngdign n1sdans
YORANAIATENINNITWUA

Organization of programming languages; introduction to programming
language translation and translators; lexical, syntax, and semantic analysis;
symbol-table manipulation; code generation and code optimization; compile-

time error handling.
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01204434

01204435

01204436

UAe. 2

FEUUATUIMUUTUIURASLUUNTZANE 3(3-0-6)

(Parallel and Distributed Computing Systems)

FfidoaSounnon : 01204225 way 01204332 e 01219222
VANNTHALHUIN U TRVBITEUUMUUNTEANY B15AWITUALTONARISUUUIWIY

syuvTe lalag syuuvuavey ArusiuAtareuUaenfevetsEuy Nseund

nNauWwY LuUIg

Principles and practices of distributed systems; parallel hardware and

software; scalable and large-scale systems; system reliability and security;

cloud computing; MapReduce.

WluviAdn wlusunsy 3(3-0-6)
(Programming Language Concepts)

Tassadslaznsinesdusznounwlusunsy MUsEnNaNanIe MNEFUNUS
giladeya N15AIVANAITUNSTINNY  NsAIUANlUTUNINERE N15IANISTVUIEU
ANMUAY  WATANITENGNENITARZEIUTRINIYY  MsAnwkazUSEUIEUNSaU
WUIARNANTRINITIUILNTY

Structure and organization of programming languages; language processors;
syntax; data types; sequence control; subprogram control; storage
management; implementation techniques of each language feature; the study

and comparison of major programming paradigms.

IFINTIUILUULIANAN 3(3-0-6)
(Real-time System Engineering)

TouuarUseinyueszuuaIass  UssAunSeeniuussuuIaIase  MLuy
Wesuea AuAmuseAmdsme anudedeld nisvheundeudu nsviilvd
Fomgiu msdeans msdadiiunanaie msatuayuvesnwuaziegauaedle
FPUUNIANDTMUURIAT NIRRT

Definition and types of real-time systems; real-time system design issues;
formal models; fault tolerance; reliability; concurrency; synchronization;
communications; real-time scheduling; language support and tool examples;

real-time embedded systems; case study.
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01204437

01204438**

01204451

UAe. 2

ANNUADAAEIEUUADNNIULADS 3(3-0-6)
(Computer System Security)
Iiideaiuumnmiou | 01204332 uag 01204325 v 01219222 uag 01219224
sdnfiugiuausiuasaonsy Ingnnsstady N13AIVANNISKNES NG
339 Aruiuaivaondevessyuy mmﬁumﬂaawﬁmmgm%’auﬂa AsTuA
Uaeasevauaiatie Useidudiuanuiunsvasaseluszuuneufivnesuas
duwesiin ﬂg‘vimsrﬁLﬁwﬁaqf“fUmmﬁumﬂaa@ﬁ’waﬂizwﬂamﬁ’ama%
Security principles, cryptography, access control, authentication, operating
system security, database security, network security, security issues in

computer systems and Internet, laws related to computer system security.

anUnenssulusunsuyseenisenuednns 3(3-0-6)
(Enterprise Application Architecture)
AiidioaFousnnew : 01204341 viie 01219243
aondnenssuvesssuuneufiownes anrdnenssuvesssuuinudeya
andnenssugendwisseuukasgearawslusunsulseynd aadnenssussuuaiy
Uaondy anUnnssuifeuinisasnsmuiaddsuinis waluladadelnisiunis
A NsiudayauazsyuuAIoTne
Computer system architecture; storage system architecture; system
software and application software architecture; security system architecture;
service-oriented architecture and service-oriented computing; recent

computing, storage, and network technologies.

N1390NLUUTEUUTIUTRYA 3(3-0-6)
(Database System Design)
JuiidesFaumnen : 01204351 we 01219231

wudiaesesdoya  sruvpudeyauuudduty  uuuedetis  wazuuud

wiws lassaingudeyaiBnssn euiinwazauduius  nsuTuussvinguves
aya  Awdansgiudeyaiiion sivuakaraeunIy  MnwIANLUABAiEes

Y

e

doya nsiudisestoya Mssnemugnsas Auleiold wazaNAIEAINTBT

Y

&

ToYa FTUUFIUVBLALUUNTEANY

Data models; hierarchical databases, network databases, and relational
databases; structures of logical databases; entities and relations; normalization;
data definition languages and data manipulation languages; data security,

backup, consistency, reliability, and integrity; distributed databases.
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01204452

01204453

01204454

UAe. 2

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

N159NSTUUMNENUALUIATENTAUNA  NITINUNNIUIZUVUENTAUNA  N19
IaNsnsnenTamaluladaisaund  n15IAN1TIATINTAINSUNITORAIUY  N1T
W nsade Msieds wazmsUstdiurasyuuasaume mswszsialdne/
naUsglosudmsuseuuansaume  nansenureamalulagasaumenenians  fe
yAna Lasadani 9385933 Ny waguleuieseiulssmaniAndeaiumalulad
AU

Organizing information technology (IT) departments; planning information
systems; managing [T resources; project management for the design,
development, implementation, installation, and evaluation of an information
system; cost/benefit analysis for information systems; impacts of IT
onorganizations, individuals, and societies; ethics, laws, and national policies

concerning IT.

mMsfufulaysvimiiesdayaiiu 3(3-0-6)
(Web Information Retrieval and Mining)

ﬁugmmﬁﬁuﬁum3mﬁﬂé’ﬁu%aﬂa mMsUszfiuAUseansan nsasmaaiu
qwelvg) wdesdielunsinsseil Imaa%qﬁugmmmﬂwm szuulnanaiia audh
naifuazlasasnwesiunsn Ussinnnisaduwuudedan nsiumilosdayaiiu
demuarSuangen wieslorhunilos wuusiassmsusulmivesiu

Basic of information retrieval and ranking; performance evaluation; large-
scale web crawling; indexing tool; large-scale infrastructure; google file system;
statistical and structural properties of the web graph; type of link-based

rankings; web content and web log mining; mining tool; web refresh model.

nsdnnsnAlulaguaruinnssy 3(3-0-6)
(Management of Technology and Innovation)

welula®  welulafansauna  uinnssy  nagwdifiensdnnismaluladuay
winnssy  IIns¥Iavesvaluladuazuinnssy  MTKumAlulad 1S
welulag  MsmuaukaznsUsediunawalulad  mMeuNuwinnssy N
winnssulUU{UR nseuauwazn1sUsTliung wInNITuNITLUITy

Technology; information technology; innovation; strategy development for
managing technology and innovation; technology and Innovation life cycle;
technology planning, development, evaluation and control; innovation
planning, implementation, evaluation and control; competitiveness of

technology and innovation.
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01204456

01204457

01204458

UAe. 2

nsviumilestayainsavigdiny 3(3-0-6)
(Social Networks Data Mining)
uAandnuazduneuismslunsiinssideyauaietiedsausoulatan
HUHDIVBINITVUNLDITOUA NITAUNUYUYY NITIATIEHTTRAIUINIG NFVIUEANT
WBoulos madiaszviavsmwa
Key concepts and algorithms for analyzing online social networks from the
data mining point of view; community discovery; evolution analysis; link

prediction; influence analysis.

waluladiIudsnumang 3(3-0-6)
(Semantic Web Technology)
a I3 a sl [y a a a 14
WAAUITNAMLMINY A1 915ALeN ToAuudilea Amnssussulnlad n1sli
LARNE ATAINULTIANUINY HaRawisuazieiile insesianislusunsy Usns
AuBennumng miLLamﬁaGiamanzmamaﬁa%mm@luaj gn5auIsUsEaNS NN
acs (3 1 N a 4 s U
guaztlsunIngeWawdT  LNUIAIY  WoIN-99y LA TAUUAYUTDINIYIVEY
TUsuNINUTEINALUUTUNULaE NS BN miﬂizqﬂﬁﬁm‘%ﬂmmwma
Semantic web concepts; languages: RDF, OWL; ontology engineering;
reasoning; semantic web query language; middleware and API; programming
tools; semantic web service; their implication to big data processing; high
performance hardware and software framework; map reduce, fork-join and
language support for parallel and concurrent programs; applications of

semantic web.

nsRudasuanteiy 3(3-0-6)
(Introduction to Computational Finance)
IfidosSounnou : 01204216

nsRudeadiu aUNTUNAINITRY  anduius anuduveduna uasay
AANEARY  LUUTIADI0YNTULIAIUNNNITEY mMapdeufinuuus duliidaaes
$uau wasnsdteosuvuteuiansla  nstenslaglinisimiiessuuuunionts
Uszanauen - mavnAiuenzauiigauuudiianlunienstu - msnmesmlnialed
wangaudign n1sRuuuueeulay

Introduction to finance; financial time series; correlation, causalities, and
similarity; time series models in finance; Brownian motion, binomial trees, and
Monte Carlo simulation; trade on pattern mining or value estimation;

optimization heuristic in finance; portfolio optimization; online finance.
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01204461

01204462

01204463

UAe. 2

Uyyusshivg 3(3-0-6)
(Artificial Intelligence)
ApidesFeuanteu : 01204313 wie 01219217

ﬂzgzgwﬂizawitﬁaﬁu YaUA TN wazinade NsuNUAINS tassasienud
nmsmmena natnnishiewa  nislivamanuuauiasduazinaiansdum
nud IRy MsBouiueaaies  MIUTENANANWISTIINA  ViAumans
Aonfinef szuUdidengy

Introduction to artificial intelligence. Scope, history, and techniques.
Knowledge representation. Memory structures. Reasoning mechanisms.
Probabilistic reasoning and searching techniques. Games. Planning. Machine

learning. Natural language processing. Computer vision. Expert systems.

sruufirungmaidosiu 3(3-0-6)
(Introduction to Expert Systems)
fidosSounnou : 01204461
mmﬁﬂm’iwummiwumau WUUNQWNAII  WASKUUTIEANNMINE  NISAUNT
WA NITOUARAMIEITAUMINUAZREMEY  FIRENTBUURTIWIYMT N3
PonLUUkazMIa ITEUUET NS Madenlsiuszuuamndlanwsssni
Knowledge representation techniques: frames, rules, and semantic
networks; searching knowledge base; reasoning mechanisms with forward
chaining and backward chaining; expert system case studies; design and
development of expert systems: knowledge acquisition, validation and

verification, user interface and natural language understanding.

nsUsEInaNam¥sTsITRT0RY 3(3-0-6)
(Introduction to Natural Language Processing)
Mﬁﬂmaﬁm*smﬁﬂﬂ@ﬁummiﬁladﬂﬂ'ﬁﬂizu’gamaﬂ’m’lﬁﬁmﬁ MTUAATIEH
TassasuseloAdannneduius nsunuaNutungesUsElen NMTIlATIERLasEs e
AiEaRusEnIaUselon
Introduction to basic computation of natural language processing; syntax
analysis of structure of sentences; semantics of sentences; analysis and relation

creation between sentences.
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01204464

01204465

01204466

UAe. 2

MiruFan AN IS 3(3-0-6)
(Computer Vision)

LAan sAEagUnIm N15RTI33UT0U NSWNUIUSIIMAENSHUSERESUTIe 13
afapudnuae ms3iing lasseUssaniiedlunisussiananinene
AauNmeg wallaadlmiluvirumaniaouiamnes

Image formation models; edge detection; shape representation and
segmentation; feature extraction; object recognition; neural networks for

computer visual processing; modern techniques in computer vision.

miv‘hmﬁaqsﬁ'aﬁﬂaLLazmiﬁuwummifﬁaaﬁu 3(3-0-6)
(Introduction to Data Mining and Knowledge Discovery)
IiifeaFeusnmiou : 01204351 w30 01219231

NSEUIUNSAUNUANS  Mlesevideya  nisdmadeya  msesendeya
watiansyimlesteya N1sIwunteya NMIAUNUNYANNENTUS nsTanqudaya
nsUszenAnsvivilosdayaluulamingsy

Knowledge discovery process; data analysis; data exploration; data pre-
processing; data mining techniques; data classification; association rule

discovery; data clustering; data mining applications in engineering fields.

NSSEUTTIEN 3(3-0-6)
(Deep Learning)

TssngUszamifion wnAniugiuresnisdouuvuiifaey mandeuas
AMUTULAZNITUNTIoUNEY  1AT9BLUUdYInuINIg  IATELUUIUNgy 113
Seuswuuliiignaey  wuudiaeanisase  wuudneesdwsulymasu s
Uszgndldlasstngussamiieunuudn

Artificial neural networks. Basic concepts of supervised learning. Gradient
descent and backpropagation. Convolutional networks. Recurrent networks.
Unsupervised learning. Generative models. Models for sequence problems.

Applications of deep neural networks.
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01204467

01204472

01204473

UAe. 2

Fnansvusuf oy 3(3-0-6)
(Introduction to Robotics)

uARTLgYBLELE  JauraRsLayNTULUAY namansiiugu  saudans
Tudmthuazaaumaniunidu NMISuTuaziinggay MINBURNUEUNE N15AUAY
Joundu msussendldanuiueud

Basic concepts of robotics.  Kinematics and transformation.  Basic
mechanics. Forward and inverse kinematics. Sensing and actuators. Path

planning. Feedback control. Applications of robotics.

NIIANUILTIFLAY 3(3-0-6)
(Numerical Computation)
IiifeaFeusnmion : 01204211 %30 01219218  uaz 01417168
Trssadssruuiavinnuresneninges  Jumeuitiienisusznanaauadn
msldmeufinmesiionsuitymmadmnssulaesuds msmedszsnmns s
WBYWUS N15BUMNIATWILEY NMSnaNn1TauRus ssuvaunsdady waslib
W sUsumdulAsiimnzan wazduUasyiSesesias)
Number systems; algorithms for number crunching; solving engineering
problems with computers: estimation, differentiation, numerical integration,
differential equations, linear and non-linear system equations, curve fitting, and

fast Fourier transform.

sEuUAMIatinduaznisruay 3(3-0-6)
(Mechatronic System and Control)

1AL UUTTUUNE T LAY IS a8IUY NSURsvuutosy mylnsed
Tlammnar mddwsgilulawuenud afosnmn NIBNLUUAIAIUAN  SYUU
usudtazammsedndildonsds  uwesuazuongiowes  Anwaaves
\P3esdnT aumaAman$saluiRlugramnssy

Modeling dynamic systems and simulation; basic system identification; time
domain analysis; frequency domain analysis; stability; controller design;
practical robotic and mechatronic systems; sensor and actuators; machine

intelligence; industrial informatics.
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01204481

01204482

01204483

UAe. 2

poufwesnTindtuiiugiu 3(3-0-6)
(Foundations of Computer Graphics)
AriidioaFousnen | 01204313 vio 01219218
UsziReansuaznmsnluneninmeinaiing ssuuaouinesnsing diuse
UszanudmsumadeulUsunsulssendnaiind  dupeuiSusawesnanfindiiugiu
NsLUaRIVIALN VAU miﬁmimﬂﬁmuﬂﬁuﬂaﬁﬂﬁﬂg N9 DIAILAZNITLIULADS
TR
History and overview in computer graphics; computer graphics systems;
graphics application programming interface; basic raster graphics algorithms;
geometrical  transformations; viewing, visible surface determination;

illumination and surface-rendering.

NslenaUIENINARUN NS UL WY 3(3-0-6)
(Computer-Human Interfaces)
Fgnfideadeuanten : 01204313 %3e 01219218
nseankuuLaraivsruLinasesenildiuaeuiiumes  aanUnenssuiu
gnianIsuazgonAuITvesanluduyAns  sEUUNsIUTLNSIANIRg  N153ANTS
AULANINALUULFRDULAL TOINTINA
Design and construction of human-computer interfaces; hardware and
software architecture for personal workstations; object-oriented programming;

interactive display management and windows.

Y

NTUTEINANAFYYIANINATNS 3(3-0-6)
(Digital Image Processing)

ﬂﬂiﬂszmaamaﬁmmwmﬂwwaﬁﬁaLﬁu%umaﬁ%iuﬁummmaﬂazqﬂ(ﬁmiﬁmu
939 19U NsUTZIRaNan I N1suUasdalannsy NSRS IUTUNIL NITATIATU
POU NITUFULAININ NISLUIEIUAIN N1TNTRETININAIBABNNIADS N15TUDA
Joya JUnmE msunuinglugunimuaznisidning

Digital image processing emphasizes on image processing algorithms in the
context of real-world applications such as histogram transformation, noise
reduction, edge detection, image enhancement, image segmentation, image
coding, compression, color image representation and object representation

and recognition.
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01204490

01204495

01204496

01204498

01204499

UAe. 2

annafne 7
(Co-operative Education)
msuftRnuluaanyszneunsludnuasninauiansielilsuszaunisal
PnMslUUFTRMuRlESUNaUmNEd M Uarimn sTuAeumes
On the job training as a temporary employee in order to get experiences

from the assignment for computer engineering.

N9ATENNITIATNIIMINTIUADURILADS 1(0-3-2)
(Computer Engineering Project Preparation)
ﬂ’ﬁ@@ﬂLL‘U‘ULLﬁ%ﬂ?i%ﬂﬂﬂﬂﬂix‘imu"jﬁﬁﬂiﬁm ASYUTILNUIBING NITATIILAY
5’Nax‘1Laﬂﬁ'ﬁ"36UWﬂ'ﬁ N15UNEUDITIBUIVINIG mim‘%awﬁaLaua“[mwm‘immiu
ARUNILRRS NstlausTelATINU
Design and management of engineering projects; technical report writing;
literature review and reference; technical report presentation; preparation for

a computer engineering project proposal; presentation of the project proposal.

L‘%ENLQW’W‘]/]’N%F]’JﬂiiiJﬂEJNﬁ'JL@@% 1-3
(Selected Topics in Computer Engineering)

a Y

ISuaNIEYIRIFMNTINABNALAS IusEAUUS YRS Wtemeuldvulululnas
NIANISANA
Selected topics in computer engineering at the bachelor’s degree level,

topics are subject to change in each semester.

Ugyyiieiy 1-3
(Special Problems)

a

nMsAnwIAUAIIMIImINIIUABNRIWesTEAUUS S wavisouksadeuiu
189U
Study and research in computer engineering at the bachelor’s degree level

and compile into a report.

1ASINUIAINTIUABNA LA DS 2(0-6-3)
(Computer Engineering Project)
Ffideasounnew : 01204495

Tassnuiaulalunausing q nedudemnssunenfiomes

Project of practical interest in various fields of computer engineering.
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- 53UING

01204111

UAe. 2

ARUN LMD SIarNITIUTLATY 3(2-3-6)
(Computer and Programming)

Tnssadsfiugruesszuuneufinmesadelml  nmsunudeyalureufinmes s
Widamiedunends mssenuuulazimulUsunsy madeulsunsuodugie
Awseugs msiinuFRnslusunsuseieissnoNfines

Basic structure of modern computer systems; data representation in
computers; algorithmic problem solving;, program design and development
methodology; introductory programming using a high-level programming

language; programming practice in computer laboratory.

3.1.5.2 ﬂ&ﬁsmﬁLﬁuiﬁa‘imuaﬂué’ﬂqm

01200311

01200433

vinwgn1sdeanslunuimngsy | 3(2-2-5)
(Communication Skills in Engineering I)

vinwgnsdeanslussdnsegneiiszdviam msdeudBnsuftiou  qilens
U0 NM5WeLNEITY M lanNunIEY0INITaBNLEEUNAIIY N1INTLYIRN
MNIIVINTG NITTITINENNUY

Effective communication skills in organization; writing detailed work
procedure and instruction manual; writing research projects; understanding the
concept of plagiarism and academic misconduct; participation in technical

seminar.

SPUUDAIRAYIa wag InsANuIAL 2(0-6-3)
(Signalling and Telecommunication Systems)
IfiFosSounnou : 01200431

syuUoAlRd I TEUUlNIANUIAN S3UU SCADA Wagsyuuanenseudlniily
ulutsewmelng  ssuU  Interlocking  gunsaltnmesaldl aunsaluwdisal
szuvdoansuuusing q Adfusalil qudmuqumsiAusn seuu SCADA Szuudng
nszualiiunsaliin szuvdnenseualiihnszuansiuused 3 szuudenseua
Irlflusegenseuaaduwuy Catenary wag Pantograph aanfidnglniidnsusalui
N1399U

Thailand’s signaling, telecommunication, SCADA, and power supply
systems; interlocking system; wayside equipment; on-board equipment; rail
telecommunication system; central train control center; SCADA system; rail
power supply system; third rail system; catenary cables and pantographs; rail

power stations; field trips.
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01205211

01205242

01205314

UAe. 2

MMTIATIZA I | 3(3-0-6)
(Electric Circuit Analysis )

DRI LLmﬁmﬁugmLLawma 9IAUTENDUNDT WITANUEIUNY Unaeniinll
938 VIQUANIIUALNITHATIEN MIAATILANUALAZINY  NOBHIRIVE Ngu]
ns esdUsEnOUAzAIMAIL  asesdudunilanarduduans  dyanuguled
ununlges  nsieszndygalninssuaeauluaniuzan 2993Mas
NILUAFNU 29953 wa

Definitions; basic concepts and units; circuit elements; resistive circuits;
dependent sources; circuit theorem and analysis; node and mesh analysis;
network theorem; graph theory; energy storage elements; first order and
second order circuits; sinusoidal signal; phasor diagram; alternating current

steady-state analysis; AC power circuits; three-phase circuits.

199sHarsEUUdannseing | 3(3-0-6)
(Electronic Circuits and Systems 1)
Fgdideaeuanten ; 01205211

gunsalansefihdnuasiannznsruanssiulasauAvegUnsaiBiannseling
mMslnTzilareenuuUBdnnseindfiugudssnoudelalonuayasas
wiassnelil nsudanesdestanansuianesuaduinUssavied Tued wagly
Fuod 1995luneaNIIUTanDIuAT MTIAT TR I VWIAENTDIMIUTNDS
Nﬁﬁm’m%mm%uauzﬁamLazNimmﬂﬁugm e RH LG R R RALF G ATTRRY
PIsNEHUFIL Aveneleaniunmsuasnisussendluiandadusasligadu
JsEanETuTemILTanes

Semiconductor devices. Current-voltage and frequency characteristics of
electronic devices. Analysis and design of diodes circuits. Bipolar junction
transistors (BJT) and field-effect transistors including MOS, CMOS, and BiCMOS.
Transistor bias circuits and transistor small signal analysis. Analog transistor
circuits and basic amplifiers. Digital CMOS circuits and basic logic gate
Operational amplifiers and its applications in linear and nonlinear circuit

Multistage transistor amplifiers..

NsUsTIAd Y YIAINE 3(3-0-6)
(Digital Signal Processing)

Furanalisedomazsyuy miLLUmﬁQJL%ﬂ%LLazﬂﬂiLLUaaij'§8§lajsiaLﬁaq n1s
wuUasd mstndegnsdamunaidees nMATIgvnsuUasvesszuulil
Wasuudasmunandadu lassairavesszuunalideiies nsUsynin1sUsEang
oy umana

Discrete-time signals and systems; Fourier transform and discrete Fourier

transform; Z transform; sampling of continuous time signal; transform analysis
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of linear time-invariant systems; structures for discrete-time systems; digital

signal processing applications.

STUUNATTILIUIA AN 3(3-0-6)
(VLSI Systems)
Iiieaeusnmion : 01205232

nouiarUkUUvIeansuBanes Miafanaduea nalulagaasriuuag
NTZUIUNITHER ATALAZLNUNAINSUNITODNLUUNDTIM N1IAIALAIENTIOULIAY
LARLAZLATDMTON15F1ABINUY mi‘mﬂ'mmiaumamwﬁmaﬂﬁmmsamﬁ’sjﬂ
nguivenoviidienazimaluladiiiendeos  msainsiuluueTmIIalng
Tngl#ilevfuoa nMsvadeuLaznTMAINZaNTidR

Theories and models of MOS transistor; CMOS gate construction; integrated
circuit technology and fabrication process; techniques and rules for IC design;
performance estimation using CAD and simulation tools; optimizing the
performance of CMOS circuits; theories of FPGA and related technologies;

prototyping VLSI circuits using VHDL; testing and optimizing.

N1T398NIALEUNUEINTUIAINT | 3(3-0-6)
(Operations Research for Engineers 1)
IdideosSounnou : 01206221

WATANSUATQYIUTIAINUA  LUUTI0INNALAMERT  MUUANISTLEULAY
Ugymaaiu wuudnaedaseding wuudaesiagands Jaymnisvudawagnisdariu
Jammsueunneay  wadansuidamdamilidulagmiddmun - ans
dadulaneldanuliuiuouiaganudss nquiinud  dumsingedmiuins
1A59N19

Techniques for solving deterministic problems: mathematical modeling,
linear programming and dual problems, network models, inventory models,
transportation and transshipment problems, assignment problems; techniques
for solving non-deterministic problems: decision making under uncertainty and

risk, games theory, critical path method for project management.
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N15IENITANUUNUEMTUIAINT I 3(3-0-6)
(Operations Research for Engineers II)
gfidosSounnou : 01206321

wielansuidgmideiimuansdilddudad MYUANITLAVFIUADS
MUUANISIAYTIUIUAN MRUANISISTIAGR  Avuansdaats  wadanisaene
waENALYA  NEuLIIABEY L%ﬂﬁﬂmiLLﬁ{]aquﬁﬁmmm%Lﬁu Qﬂiﬁ?j'm%ﬂaWLLaz
WUUTIADY

Techniques for solving non-linear programming problems:  binary
programming, integer programming, geometric programming, dynamic
programming, branch and bound technique; queuing theory; techniques for

solivng probabilistic problems: Markov chain and simulation model.

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

WATANSTEUAIBN YIKALAIAY MITEuFUNTIsVIANAUTEENA N1SIDEUNN
gaflsnsmliln nsdeuniwanudin nisliunwasinasiaueaaeden NSy
AER 38 Msukued wedansdeuninsis nmsdeusuuldrenfiamesaae
ek

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.

nstUsuATHLUUHeATUY 3(3-0-6)
(Functional Programming)

Iworl msUssdusa ity wnAniSesliavestoya Budinduuaziinedy
Haifusedugs Indueflady UftRnsiugiuuudad wiimd nmsangUdiduuuy
Und msusziiurauuuidesy luwadesauuuig anududouvetiatuaziug

Expression; evaluation; functions; notion of types; induction and recursion;
higher-order functions; polymorphism; basic list operations; map-reduce;
normal order reduction and lazy evaluation; simple cost models for functional

programs; time and space complexity.
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Arnssundgdiannsedngd 3(3-0-6)
(Electronic Commerce Engineering)

welulaBwdvddiannseding nMsiRUILarasesyuumdagdiannseting
waluladiedotionagiimndluounan weluladgudeya nsdeusoszinaiuuas
guteya Ussifiuduanusiuas ssuusieiudidnmsedng Y1insesmsgsia 1
Jamsermdedio  dumunsin  anududind  wdnsusinsEsaumaALaEnng
Josunisasnideu Aulivivisuenana

Electronic commerce technology; electronic commerce system
development and implementation; networking technologies and their future
directions; database technologies; database-web connectivity; security-related
issues; electronic payment systems; business intelligence; trust management;
trading agents; privacy; information products and copy protection; digital

devide.

avusiuasaendolunisiamngenduas 3(3-0-6)
(Software Development Security)
IfiFeaSeunnou 01204341 e 01219241

USrguazndnnissnumsinumenuiunmasadansaune  11nsgueunIg
ShwpnutiunaUaeafuansauma Imennsdnswadu NNEFIa3e Nsimug
ﬁw‘é;ﬁ%’ MIusmsdanisimukaznsdngs  defvundiuauiuasUaendeves
UV MIeanwuUgendLIsesiuntasnste nssalusunsufidunsaonds nns
naaounuunUaenitvewenlslas  nsnsearmstvuamseniuasetng
fumsasnds ManedeuNITtesEuy MsUssfiugednd  nsUsafiuninades
wnUFTATREmTUATunaenfsvesmendu  ngrmanediietesiusyuy
ANTAUNALAZIVITNA U THULNA

Philosophy and principles of information security. Information security
standards. Cryptography. Authentication. Authorization. Identity and Access
Management Security requirements. Secure software design. Secure coding.
Software security testing. Secure software installation and configuration.
Penetration testing. Vulnerability assessment. Risk assessment. Current best
practices in software security. Laws concerning information systems and IT

professionals.
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LSRRG 3(3-0-6)
(Data Warehouse)

fugtuesmisaduaddoya  manauslesims  nsteudermuaressiia
N9 19LUUTIa0956 an1lnenssudanatin N19aaNTalATILUULTNNIEAIN 113
Fonlasins Msvenuuugiudeyanmenin mslszadatuneudoya inadanisdn
fupoudoya sudszgnddwiudldidmne nsldadsoya nisdamaniaifivlnves
WUU

Fundamentals of data warehousing; project planning; business requirement
definition; dimensional modeling; technical architecture; physical configuration
options; project selection; physical database design; data staging process; data
staging techniques; target user applications; deployment of data warehouse;

system growth management.

miﬁﬂmﬁaqsﬁayaﬁmﬁu 3(3-0-6)
(Introduction to Data Mining)

wnAnfiugiuresnsvivilesdeya  malssgndmsviiiosdoya  wiadauay
wuudiaes Uszbuduasesssuuazenududiui yagendwifinieeya 3813
nilesdeya mymsdaduls duldnisdedula ngnisdwun msdngu nsasi
WUUTIADLTNADALAZ LUV AT ILEY

Basic concepts of data mining; data mining applications; techniques and
models; ethics and privacy issues; data mining software suite; data mining
methodologies; decision tables; decision trees; classification rules; clustering;

statistical modeling; and linear models.

AsUsELRANasIENSURsULUAY 3(3-0-6)
(Transaction Processing)
eNsasukUaazauuf HInNISNSNeNNTharNaInnN1sINeNSasuLUag

Y Y
'

a

WUUTNaBINITUITINaNasIuTIsNITUdsuLUas  Useleriuainis@oansiuusnenis
a [y d' ¢ oy v 1 =3 [
WaguuUasiussuudy  nudssgnanldnisussinanasiensiiuiu nsidans
N3UsEIaNaMIETIENT T1en1sasuwlainisineiudiannsetind sulssynsiil
d‘ a a d‘ a a N A A
AOUINIT  NISUSNITIENIldsunlay  1aseausmsTeninldsunUasniilsly

Jaqdu

Transactions and their properties; resource managers and transaction
managers; transaction processing models; benefits of using transactional versus
non-transactional communications; applications that process transactions via

the Web; transaction processing monitor; electronic payment transaction;
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server side applications; transaction services; currently deployed transaction

servers.

NS IaETIUTINTRYA 3(3-0-6)
(Data Acquisition and Integration)
AriidioaFousnneu 01219114 wag 01219115 e 01204113
Ussianvesdeya  unasdoyaUguglivazyiensl  deyausuzdenuazfdva
nsuarges madaifiudeya nafuteyasverlng leled Inslnasanisuaniasu
foya uwuuaeUMLUazLUUAIIY Matszdeya  dudendedeya msdudoua s
wastoya msdnnisuvasdoya nsileusierugudeya mseduedeyasenn
Data types. Primary and secondary data sources. Analog and digital data.
Transducers. Data collection. Remote data acquisition. IoT. Data exchange
protocols. Questionnaire and survey. Data cleansing. Data connectivity. Data
sampling. Data transformation. Data source management. Database

connectivity. Data visualization.

szuugudoyatugs 3(3-0-6)
(Advanced Database)

shietugafeatugudeya wu msdanamsuudndu o1sliluedu msunue
warduiing Uszanvesnisdaiiudeya wu grudeyavuulng grudeyalu
MwANUT Prudeyaideing IudauakuUNIEAY AdITea wavdayalslaseaing
Fansinsuugudeyaillldifunuuieafiueauazimaluladiiuidanumng A
ffuns Amtaiies Augnies nsdniAudeyavunduinauaznisimualusunsy
Jouste MeUivsdans uagmsthseinm

Advanced issues in database: transaction management, harmonization,
physical representation and indexing; various kinds of data storage: new
database, in-memory database, objected-oriented database, distributed
database, data warehouse and unstructured data store; Query approaches
using NoSQL and semantic web technology; security, reliability, and integrity
issues; data store on clouds and application development; administration and

maintenance.
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N1INAADUTONALIT 3(3-0-6)
(Software Testing)
ApidesFeuinneu 01204341 vide 01219241
uiuﬁmﬁﬁugmﬁmﬁ’umimaawawﬁuﬁ NILUIUMSUALLUUTIARIEMTUNNT
VIﬂﬁ’e)U"U’e)WGTLL’J% ﬂ?i%ﬂﬁ@UﬁiSﬁU%ﬂﬁ’lu ﬂ’]ﬁVI@ﬁ@Uﬂ’]SL%E]ﬂJG]IE) NNINAFDUIEUU
uaznsvaaeunseeniuTesld manaaeudsliduilsddu walansmumu s
AATVGONARITTETNE N1TIKY NITUTBUIU NITPUARATAIUAN NTNAFBY
gadus nesilelunsnaasy
Basic concepts of software testing; processes and models of software
testing; component testing; integration testing; system testing; acceptance
testing; non-functional testing; review techniques; static software analysis;

test planning; estimation; monitoring and control; test tools.

mMsaLngevliL FuugUnsalindeud 3(3-0-6)
(Mobile Software Development)

unaslesuvesmeiuIfuugUnsalindoudl nsvuIuMIHATENALI TNy
gUnsalindouil msoenuvudiudadedufliuugunsalindeudl mseenuuULAz
fimungendaidmivgunsalindewd Yemsnsdndmiesendnidmiugunsal
wdoudl msinUftRnsiausendunfUszanddmiugunsalindoud

Mobile software platforms;, mobile software development processes;
designing mobile user interface; designing and developing mobile software;
mobile software distribution channels; practice in developing mobile

applications.

NINAALNUAIYIA 3(3-0-6)
(Digital Game Production)

QAFIMATIUNYL  NTTUIUMTHAMNL  N1FINUTEAN VBN wqwﬁmmmiw
wqwﬁmiaamwumm N15OONUUUANTNLINA DY ﬂﬂiﬁ%ﬁuﬁamwuﬂﬁﬁmﬁué #
avAsAaTa weailewmunny wnasrlosuny nsuUasunaniedu nstiaue nns
Usglu

Game industry; game production process; game genre; theory of fun; theory
of game design; environment design; interactive story; digital character; game
development tools; game platforms; platform transformation; presentation;

evaluation.
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nsiawgenaLsUszgnauLL Iy 3(3-0-6)
(Web Application Development)

sluimiuguvesaatinenssuiuasUlnneaiseiivi anUnenssuves
TWsunsuuszgndudu - msesnuuullsunsuuszgnauiniu - nMsvadeulusinsy
Uszgnduiiu anudaeadevedlisunsuszgnduuiu msvenglusunsudszand
vwiu mavdnauududesiu mefwuTysunsussgnduuivuumelulagngu
wal AnufuRnismaiunlusunsudszenduuiuleedidldanutmmeass

Basic concepts of web architecture and the HTTP protocol; architecture of
web applications; designing web applications; testing web applications; web
application security; scaling web applications; introduction to web services;
web application development on cloud technology; practice in developing
web application with real target users.
93R38LBIFINT 3(3-0-6)
(Business Intelligence)
AyidesFuanneu 01204351 vie 01219231

JEUUatuayunIsIanNTs nssviunsdeaula andnenssunavdiulsenaues
JPUUBITBTEIAY  nisAdadeyn suileuidiawadsoya n1susegndldnis
AdetayadMTUTTUUARTEITITIAY  NIEUIUNISAUNUAIINS  meTiansviuviles
Joya NsUszendldinatianisinmileslayadmiusyuudaaiesidagsia

Management support systems; decision making process; architectures and
elements of business intelligence; data warehousing; data warehouse
development methodology; application of data warehousing for business
intelligcence; knowledge discovery; data mining technique; application of data

mining for business intelligence.

nsBeuiveandesing 3(3-0-6)
(Machine Learning)

wadauazdunouiBiftensSoudveneiosins  nasviumsdsguifbvawiuldl
nMsedaula  uwIensBsuiuuugEsdmndnes  Luuiaswninenkuy
gou 35N 1suuulifinnsiiives Aeidunsweniey wIsviedssamiiey 50151398
fupouitidsiusmand madouduuulifduuy maudngudeya

Techniques and algorithms underlying machine learning; inductive process
of decision trees; parametric-based Bayesian learning approach; hidden Markov
models; non-parametric methods; discriminant functions; neural networks;

stochastic methods; genetic algorithms; unsupervised learning; data clustering.
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NSAUNUANS 3(3-0-6)
(Knowledge Discovery)
VANNISVRINTAUNUAINS  MsAunuANUilaednlud®  Msmvanaids
widlenih nsvviunsfunuang duneuiBuaniedesdionisiuniiosnud
Principles of knowledge discovery; automated scientific discovery; inductive
reasonin; knowledge discovery processes; knowledge mining algorithms and

tools.

QRERI AP RTRHE 3(3-0-6)
(Data Analytics)
TWRBSYUINNBUY 01204216
LWIRRTIUEINTEINITIATIZRTRYA nATlAkAZLUUTIARY UTTiAuALTSE535Y
[ ! Y [ s A k4 aa o IS v a a
wagauludiud yaverdininilesdeya I5nsviunilesdeya wallansiniuy
Joya wmadanisiangudeya mallan1suuingudeya weallan1sAumauduiug

Y
ulaya NsUTEYNANITIImiiestaya N15AiasIeviveyanisuiuududou s

c

Tasgndeyavualuginn wnliuuasiieniwesnetdanisiinseiteya

Basic concepts of data analytics; techniques and models; ethics and privacy
issues; data mining software suite; data mining methodologies; data pre-
processing techniques; data regression and classification techniques; data
clustering techniques; link and association discovery techniques, data mining
applications; implementing analytics within an organization; un-structured and

complex data analytics; big data analytics; data analytics trends.

wiAlulagnguLugLaEn1TUIMIIANTS 3(3-0-6)
(Cloud Computing Technology and Management)
wugdunaluladfugiunisdiuiunguius a0 muLIndousEuUngu
wealulagrauinesialou aa1lnenssussuunguiue n15lUTHNSUSTUUNGULIE
nseonLUUTmuINUYIEynaRlduInTnguINe nMsuinsianisnguinaLas
135U AUaensiewazaUludIRIvRISEUUNGUWA NIRIANY
Introduction to cloud computing; cloud ecosystem;  virtualization
technology; cloud computing architecture; cloud platform and services; cloud
programming; cloud application design and development; cloud management

and standards; cloud security and privacy; case study.
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walulagnisusnisiiv 3(3-0-6)
(Web Services Technology)
InslynAealewiifLarnTaUINSNeINsNIBumesiin  InslnAsakuunsEane
i ﬂﬂiLU%ﬂuLLangﬂLLUUsuaaLaﬂsﬁLémLLaaLLazwé{’u nslvAsaeisiodoauazormnou
Inslnasaletuarensid  uwimnuAauazandnenssusariya  Anuiunsweaiy

Y = ¥ % 1

AILVIENFIUTBAUA N1IINNTT ﬂ’]i?JE)?i’J‘lJLLﬂ%ﬂ’]iLtﬂ’]ig’?ﬂﬂ’]ﬁ‘U%ﬂWiL%‘U LUIANUAR
wazingUszasdvedlulasigoiia ATUSNIINNAURNUEIUNA VDT URAZTZUY
Lﬂg’e]u‘ﬁl Iﬂiﬂ\‘i’]uﬂ’ﬁU%ﬂWiL%U

HTTP protocol and deployment of Internet resources; distributed
programming protocols; XML and JSON format conversion; RSS and Atom
protocols; SOAP and RPC protocols; RESTful concept and architecture; securing
web services; database access with web services; deploying; scaling and

monitoring web services; micro-service concept and objectives; web services

as a backend for web and mobile applications; web service project.

wdnmsanusiuasaenfuansaune 3(3-0-6)
(Principle of Information Security)

AusiuAsUaonfsansauIMa ATIAY AmNgns wazeamFeslld nseuay
walulagansauna sssunfvtawmaluladansauna n150nkuULaEN1SINIUTTY
mmﬁﬁL%ﬁ]“ll’e)ﬂLLNu%JU‘ﬁ’eJLﬁﬁﬂﬁiﬂjl,l,azﬂmuﬂﬁﬂquau NTAATIZANANTLTNUN
339 LLNum'ﬁGﬁLﬁuqiﬁﬂaﬂﬁmmﬁaﬂ WlguneauiueaaonSansaume UINIFIUY
ausiunsUaenssansaume wﬁqﬁLLazmm%Uﬁmammﬁﬁmﬁzé’uqqﬁm
miaul,wﬁﬁuawm&muuazQ’U%m333é’uqaé‘fmmmﬁumﬂaaﬂﬁma\mmEmu

Information security; confidentiality, integrity and availability; information
technology framework; information technology governance; design and
implementation of contingency plan; business impact analysis; business
continuity plan; information security policies; information security standard;
role and responsibility of Chief Information Officer and Chief Information

Security Officer.
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Aeanssudeyarunnivg 3(3-0-6)
(Big Data Engineering)
AiiFeaduuaniou 01204212 viie 01219217

anrtnenssuunanslesudmivdeyavuialnauaznisdnnis undwagUssiandi
wannvianevestoyaruiaivg  nsinrunslusinsuLaEn1sInnsTsUUTeal Uy
N3EeMIOTIUUAANY  WnARWMEING  Ledesledmiunishaududeyaiid
lassaiaazlilassaiauussuulnduuunseansuuinlng  nsussianateyawuy
wusduazganiunanese  Wlladnshoudmiunmsdssaanateyarunalvgan
wiasloya Winanlesum AT e RUeyan MLUUIUAKAZKUUARTIA N1SHUEYY ATAY
1o Toyailn wazdu nsdifnw

Big data platform architecture and management. Various big data sources
and types. Programming and management practices on distributed data system
or cloud system. Map-reduce paradiam. Tools for working with structure and
unstructure data on a large distributed file system. Batch and real-time
streaming data processing. Working pipeline for big data processing from data
source. Common open-sourced and cloud-based visual data analytics

platform. Recommendation, data lake, open data, and others. Case studies.

N8B UNEYRaYAMIENIN 3(3-0-6)
(Data Visualization)

weluladmseSuredeyasionm msuanmans1iin amiadeulm Favim des
%m"?mmmﬁui mﬂﬁﬂmaﬁ%ﬁua%’agauuuﬁaﬂizau MseenuUUNMSLaUe Ao
Tarwaun Fouszandunius uaz Bulwnsiiin msthiauedeyalutesmsiivarnvans

Data visualization technology; graphic presentation; animation; video
image; audio; perception psychology; multimedia presentation techniques;
hypermedia-linked information; presentation design; advertisement; public

announcement; infographic multi-channel presentation.
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maugusgnaunisgensiuas 3(3-0-6)
(Software Entrepreneurship)

UnagnIliiny)  NISHRILUUTIEMNEIAY  NTINUHLTINaENS 113
IANTNINYINTNU Msdaniseuides miﬁﬁy%lﬁmﬁu NILUIUNITHASTBNO NN
Tumsdadeuien nisiinufoffestudenluin

Introduction and case studies; business model development; strategic
planning; financial resource management; risk management; basic accounting;
procedures and laws for establishing a company; practice with materials in the

course.

SouanngmamnssuszuuAoLInes 3(3-0-6)
(Selected Topics in Computer System Engineering)
L'%@ﬂLa‘wwmﬁmﬂﬁmwmwﬁaLmaﬂuﬁzﬁuﬂ%mmﬁﬁ Widaidenldsunlas
Tluurazniansdnmn
Selected topics in information technology at the bachelor’s degree level;

topics are subject to change each semester.

Besamemaimnssunug 3(3-0-6)
(Selected Topics in Knowledge Engineering)
L‘%IENLa‘wqz‘mﬁmﬂiiummﬂuizﬁuﬂ‘%mwﬁ TdedeavdsuntadiUuwiag
N1ANITANY)
Selected topics in knowledge engineering at the bachelor’s degree level;

topics are subject to change each semester.

UFvRmImdnyaLaTivily 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
Fdideadeuanden : 01403117 WiaSsundouu

UftRnsdmsuIn 01403117 nényaiaiivily

Laboratory work for 01403117 Fundamentals of General Chemistry.
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vadnyaLasily 3(3-0-6)
(Fundamentals of General Chemistry)

1AsEsNezmaN  MITNTTeRNtaraNURnIuATNNTooRn WuszAl  USuia
duius uila vounad vewds arsarvate vaunaransiadl aunawall nsnuazLUA
aunavedlessu snFieumiin lans elavy uazislany Tavzunsuddu

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.

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

alnuaranuseiosesiledtu oyiuduaznsuszund Adseyiius Usiuduas
mMsvswgnd  ssuudaideds  Usiudldesauuy drdunaveynsu  msgutiods
ALAAERS

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

sequences and series; mathematical induction.

AAANANSIAINTTY I 3(3-0-6)
(Engineering Mathematics 1)
FTideSeuney : 01417167

VNNBTLALLIVIANAIATIEVINTIAY unandavesilaituraIuduls uaandavas
Hanguaannes

Vectors and solid analytic geometry; calculus of multivariables functions;

calculus of vectorvalued functions.

Handnaly | 3(3-0-6)
(General Physics 1)
nafans NMsedeuniuuuesueiin Afu namansvadlva aamnarans

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

UuRNIsHEN | 1(0-3-2)

(Laboratory in Physics 1)

Ffideasounnneu : 01420111 wiaiSsundouiu se 01420117 WiaSeundouiu
UftRnsdmsuinTiEndly | idoRAndiug |

Laboratory for General Physics | or Basic Physics |
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