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3.1.3 51979

1) wuqadwndnenalil laitfoundn 30 wyleAn
1.1 nduanszagalgy Taitiounin 7 wiwin
011750 NINTTUNAANY 1(1-0-2)

(Physical Education Activities)
wazliianideniZaulidesnii 6 wmiwin :invinlumnadnuily nguanszey
RG]
1.2 nguaszAmaniuiegusznaunis Ladtfasndn 3 wiagina

nfidgndenizeulivesndt 3 wiwin 1inTgivilumnednymialy nauaissaans

wvisglsznaunts
1.3 naudrszamiunsions lLitfosndn 15 waefa
Jgmelng 3(--)
MRNUTEWA 1 0w 9 --)
Farsaume/reuiines ladeenin 3(--)

1.4 ngudrsswailisslnsuazwaiiolan laitfaandn 2 wiwia

01999111  eaRiLMsIHUAU 2(2-0-4)
(Knowledge of the Land)
1.5 ngusszdunIgAans laivfeenin 3 wiwhn
Tidamdansoulitesnii 3 mhoin ansiedvlumnaindneily QGHGREE
quvsemans
2) BUIAIFNANIE lideundn 102 wuawhia
2.1 Fyunu 32 wiufn
FmainemanitazAtamani 17 wiein
01204215  adinranifugiudmivimnsreniunes 3(3-0-6)
(Mathematical Foundations for Computer Engineers)

01403114 UjjtRnmsvdnyainiiialy 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)

01403117 wé’mgamﬁﬁ"ﬂﬂ 3(3-0-6)
(Fundamentals of General Chemistry)

01417167  AdIAAEASIAINTIN | 3(3-0-6)

(Engineering Mathematics 1)
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01417168  Adinmansiranssy i 3(3-0-6)
(Engineering Mathematics 1)

01420111  Fandvialu.| 3(3-0-6)
(General Physics )

01420113  UjURAsWEANA | _ 1(0-3-2)
(Laboratory in Physics 1)

n93AInNgsy 15 whufia

01204216  munazilunazadindwsuimnsnauiiines 3(3-0-6)
(Probability Theory and Statistics for Computer Engineers)

01204371 wadlamswiaslumsusvananadmyeyin 3(3-0-6)
(Transform Techniques in Signal Processing)

01205211  M153ATIEIRT I | 3(3-0-6)
(Electric Circuit Analysis 1)

01205242  29asuazszuUBianvsailng | 3(3-0-6)
(Electronic Circuits and Systemns 1)

01208111  ms@BuLUUIAINTTH 3(2-3-6)
(Engineering Drawing)

A NANIZAU 54  wuqehna

nguwealulafieulsyend 3 miheda

01204351  szuugutoya 3(3-0-6)
(Database Systems)

naumaluladuaziinsmeeviduas 17 wwin

01204113 paumWiweswazmMslusunsudmiuimnsasuiaes 3(2-3-6)
(Computer and Programming for Computer Engineers)

01204212 wyuriladoyauusssunasnisuitam 3(3-0-6)
(Abstract Data Types and Problem Solving)

01204214  UfUAmMsnasuAlam 1(0-3-2)
(Problem Solving Laboratory)

01204332 szuuUfURnIg 3(3-0-6)
(Operating Systems)

01204341  Fensangensiulg 4(3-3-8)

(Software Engineering)
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01204437  mulasafyssuuABNAILADS 3(3-0-6)
(Computer System Security)

ngy iﬂjdajyjdﬁygﬂuz DITHUL 13 wiheia

01204211  mAdinenansLiumholasnguinITAuIN 4(4-0-8)
(Discrete Mathematics and Theory of Computation)

01204313  miATsilazeonuuutuneuds 3(3-0-6)
(Algorithm Design and Analysis)

01204325 miﬁaaﬁ%’aa‘\]aLLa:Lﬂ%aﬁdwaﬂauﬁma{ 3(3-0-6)
(Data Communications and Computer Networks)

01204421  \A3BARUNIADT 3(2-3-6)
(Computer Networks)

wansawsuaranits numaai 16 wiwin

01204114  mswannaiaurirosiuaeiiosdiy 3(2-3-6)
(Introduction of Computer Hardware Development)

01204222  M598NLUUTEUURAIVEA 3(3-0-6)
(Digital Systems Design)

01204223  nsENUfURNIEImNIsuARLAIDS 1(0-3-2)
(Practicum in Computer Engineering)

01204224  U{UANT1RIATIN 1(0-3-2)
(Logic Circuit Laboratory)

01204225  anlasnisulazaInusznauABuRILmas 3(3-0-6)

(Computer Architecture and Organization)

01204322  syuuiam 3(3-0-6)
(Embedded Systern)
01204323 UjuRinsdidnvsednddmsuszuuileia 1(0-3-2)

(Electronic Laboratory for Embedded Systems)
01204324  U{URAnTsUUARLRIADS 1(0-3-2)

(Computer System Laboratory)
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NAUVN WA YN WAL DI THTUTT 5  wiein
01204271  JfInssuppuRARasIUaIRY 1(0-3-2)

(Introduction to Computer Engineering)

01204391  U{URM T WinyLanuazdaa 1(0-3-2)
(Career and Social Skill Development Laboratory)

01204495  N1SLASEUNISIATIIMANITUABNRILADS 1(0-3-2)
(Computer Engineering Project Preparation)

01204499  lasauidinssumeufiunes 2(0-6-3)

(Computer Engineering Project)

= = v 1 ] =
FVANITLABN ‘.LEJ‘LIEJEJH'J"I 16 wuwna

Wonideu 1 einlungulssaunsalmaaduiinazidenisousieivlungusig

Famaluil

U IAUNISRINTARLY

01204399  n1SENIIU 1
{Internship)

01204490  annaAnw 7

(Cooperative Education)

nguirianisdaniily

01200311  vinwenisdearshuemudangsy | 3(3-0-6)
(Communication Skills in Engineering |)

01200433  syuuadlRdyIULazINIALUIAL 3(3-0-6)
(Communication Skills in Engineering 1) _ 7

01204213 wigun13AUIN . 3(3.06)
(Theory of Computation)

01204314 @fifdwiunsUssenanaimnssuaauiunes 3(3-0-6)
(Statistics for Computer Engineering Applications)

01204331  dwmeUssauganauliszuy 3(3-0-6)
(System Software Interface)

01204342  nsdan1snsHIUITawALYS 3(3-0-6)
(Managing Software Development)

01204352  agvunsuasaiasssuniamaluladansauma 3(3-0-6)

(Laws and Ethics in Information Technology)
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01204411

01204422

01204423

01204425

01204426

01204427

01204428

01204429

01204432

01204433

01204434

01204435

01204436

01204438

01204451

01204452

uma, 2

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

dijtRnsindedauasnisiemiugm 1(0-3-2)
(Basic Networks and Network Configuration Laboratory)
anUnanssupoiiuaiaiotisuaznisussgndlday 3(3-0-6)
(Network Kernel Architectures and Implementation)
nslusunsuszuudumasin 3(3-0-6)
(Internet System Programming)
Ugj_ﬂ’ﬁm3Lﬂ%a?hat,z,asnﬁﬁgwh°ﬁy’uqa 3(2-3-6)
(Advanced Network and Network Configuration)

AUURBANY TEUUABNA ARSI LAZIAT DT 3(2-3-6)
(Computer System and Network Security)
sTUUABNRImBsHefLuUlsae 3(3-0-6)
(Wireless Embedded Systems)

Wit liansuazmsdiasuasasiy 3(3-0-6)

(Wireless Networks and Simulation)

N1SDBNLUULTIRG 3(3-0-6)
(Object-Oriented Design)
msudanwlusinsy 3(3-0-6)

(Programming Language Translation)

TPUUAUIMLUUTUILLAZ L UUNT S 3(3-0-6)
(Parallel and Distributed Computing Systems)
wlwiminnlusunsy 3(3-0-6)
(Programming Language Concepts)

IMINTIUTTUULIAITI 3(3-0-6)
(Real-time System Engineering)
anUnanssulusunsussyndssAussrng 3(3-0-6)
(Enterprise Application Architecture)

MIDBNLUUIEUUFITBYA 3(3-0-6)
(Database System Design)

nsInnsmaluladansaune 3(3-0-6)

(Information Technotogy Management)
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01204453  msAuRuLasmBiuwiiaedasaliu 3(3-0-6)
(Web Information Retrieval and Mining)

01204454  arsdanswaluladuasuinngsy 3(3-0-6)
(Management of Technology and Innovation)

01204456  msvimilostoyalasaviudsn 3(3-0-6)
(Social Networks Data Mining)

01204457  waluladiiudeninuming 3(3-0-6)

(Semantic Web Technology)

01204458 Mmooy 3(3-0-6)
(Introduction to Computation Finance)

01204461  Uaysywsvdiug 3(3-0-6)
(Artificial Intelligence)

01204462  szuuftrugnindeiy 3(3-0-6)
(Introduction to Expert Systems)

01204463  nsUsEIIAHAN SIS B9sy 3(3-0-6)
(Introduction to Natural Language Processing)

01204464  viAurARSABNRAADS 3(3-0-6)
(Computer Vision)

01204465  msviwmilasteyauasnisdunuausido 3(3-0-6)
(Introduction to Data Mining and Knowledge Discovery)

01204466  MTTeUZLTEN 3(3-0-6)
(Deep learning)

01204467  manivusud oy 3(3-0-6)
(Introduction to Robotics)

01204472  AMSANLIBITIFLAY 3(3-0-6

(Numerical Computation)

01204473 izuuLummaﬁﬂﬁuaxmimmu 3(3-0-6)
(Mechatronic System and Control)

01204481  meyRumeins iindduitugu 3(3-0-6)
(Foundations of Computer Graphics)

01204482  mslanpuszninneuiueasULYLE 3(3-0-6)
(Computer-Human Interfaces)

01204483  MsUsTAIANATRYIUANATIA 3(3-0-6)

(Digital Image Processing)

01204496  1589LANIZVIIAINTTUADLRLADS 1-3

(Selected Topics in Computer Engineering)
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01204498
01205314
01205338
01206321
01206323
01219312
01219322
01219325
01219332
01219333
01219334
01219335
01219336
01219343
01219344

01219349

01219351

Yymmiv

(Special Problems)
n1sUTEInadyIuAIva

(Digital Signal Processing)
SEUUNITTRVUIAWN

(VLSI Systems)
MFITEMTAINIUAMIVIAINT |
(Operations Research for Engineers 1)

ms3Tumsanduaudmiviains |

(Operations Research for Engineers 1)

nslusunsanuuilandu

(Functional Programming)

Aenssumnavsdidnnsednd

(Etectronic Commerce Engineering)

o ar a s ¢
anusiuasUasasslunsimiunga el

(Software Development Security)

AdaTBa

(Data Warehouse)

mﬁwmﬁaﬁagmﬁaaﬁu

(Introduction to Data Mining)

miUismaNaswmimﬁauwaa

(Transaction Processing)

pstinuasTIUTITeYe

(Data Acquisition and Integration)
xwgm*ﬁ'a%a'{?ua‘;q

(Advanced Database)

ASNAFBUTDNALIS

(Software Testing)

sanseniLfuLgUnsaitaau

(Mobile Software Development)

ATHAANLATYR

(Digital Game Production)

nsaeRALTUsTINAULAY

(Web Application Development)

21
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1-3

3(3-0-6)

3(3-0-6)

3(2-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01219361

01219362

01219364

01219367

01219421

01219422

01219451

01219452

01219461

01219482

01219452

01219493

01219494

3) UUINIYNABALES

ORDPEFTARRL!
(Business Intelligence)
msiFeuiueaeiasing
(Machine Learning)
ATAUNUAIILS
(Knowledge Discovery)
QRPRIL P EVATEHG!

(Data Analytics)

LwﬂIuT,aﬁnejummazmw%ms%’mmi

(Cloud Computing Technology and Management)

FEUULUUNTEDY

(Distributed Systems)
walulagnisuSmaiu

(Web Services Technology)
wdnnsausiuaaensuansaune
(Principle of Information Security)
Arnssudeyavualveg

(Big Data Engineering)
NeBUIETaLARIBNW

(Data Visualization)
madudusznaumsgenduag
(Software Entrepreneurship)

LDUAIENITIAINT SUTZUUADNTILADS

Seaaweniaimnssuanug

(Selected Topics in Knowledge Engineering)

22

lsiviaenin

“(Selected Topics in Computer System Engineering)

6

ume. 2

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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3.1.4 WHUNISANE

3.1.4.1 waunsAnwdmsuianitldiseuaniaine

Uil 1 mansinuil 1 Furunasia (v.usTee-1u.UfuRN -1 Anvirenuie)
01204113 paunmasLazMslusunsudmsuimnsnauines 3(2-3-6)
01417167 AdnaFERTIAINTTY | 3(3-0-6)
01420111 #andvhly | 3(3-0-6)
01420113 U{URANsHENS | 1(0-3-2)
01999111 AARTUIUHLAY 2(2-0-9)
wnwlve 3(--)
NANUTEINA 1 21 3(--)
Sndnuvinly nquarsvegaiiau 3(--)
570 21(--)
Uil 1 mansiinenii 2 Iwunein (v.Ussee- U fuRns- v Anwisanuie)
01204114 msRmUIEsAwISABNRImoSt edy 3(2-3-6)
01208111 NS @BULUUIAINTTY 3(2-3-6)
01403114 UjURnswdnyaiaiivialy 1(0-3-2)
01403117 wndnyaiaiivialy 3(3-0-6)
01417168 AdlarmansiAingsy Il 3(3-0-6)
011750« Aanssuwafdinw 1(0-2-1)
Fdnwnialy naNaAIEARSUMIUSENBUNT 3(--)
AnAnuialy Suasaume/meuiiomes 3(--)
374 20(--)-
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uma, 2

U 2 mansAned 1 Fnumideia (vu.Us5ee-1u. UJURNT- 1. Anwisenuie)
01204211 Adiaman SHuMaLaENgEiNSALIM 4(4-0-8)
01204212 uuuriladoyauiusssuuasnsuitym 3(3-0-6)
01208215 AdamARsRugILAmMTUImnsABuRIAeS 3(3-0-6)
01204216 arhaslusasadifdmiviensaeuiunes 3(3-0-6)
01204222 M138BNLUUTZUUAING 3(3-0-6)
01204224 UHURNTI9AIATIN 1(0-3-2)
01205211 MSAATIEWIRS AN 3(3-0-6)
ERLY 20(19-3-40)
Uil 2 mamsAnwil 2 UNLRA (F.UTE-80.UJURNS-90. AnwimenuLe)
01204214 UjURnsmMsuntym : 1(0-3-2)
01204223 msinUfUAMImnIsuAsufIwas 1(0-3-2)
101204225 @nnipenssulazesnusznounauinmes 3(3-0-6)
01204271 Fmnssupsuiinneiiioiy 1(0-3-2)
01204313 MsIATIERkATEDALUUTUABYTE 3(3-0-6)
01204351 syuugudeya 3(3-0-6)
01204371 wallanswiastunsussulanadyae 3(3-0-6)
01205242 29asuazsruuddnnseing | 3(3-0-6)
374 18(15-9-36)
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upa. 2

Uit 3 namsfnudl 1 UM (B0.U35818-10. UFORM -1 Anw e enuig)
01204324 UfURnsszUURBNRUADS 1(0-3-2)
01204325 msdeasdeyauaziaiodiienouiinnes 3(3-0-6)
01204332 sxUUU{UANIT 3(3-0-6)
01204341 JrnITuYaNALIS 4(3-3-8)
AFNUSENA 1 X --
Fwnawiziden 3(--)
Fndnwialy nauansvagitiau o
52 L
Ul 3 mansAnenil 2 IUURUBAA (B2.UT5818-TL UJURNS- 1. AnenenenuLeg)
01204322 szuUEhm 3(3-0-6)
01204323 UjiRnsdiannsedinddmSuimnsnoufinnes 1(0-3-2)
01204391 UFURNHIRUMInYra1TnLayaIAL 1(0-3-2)
01204421 \p30UBADUNIABS 3(2-3-6)
01204437 amulaanigssuupauiimes 3(3-0-6)
Funawizden 3(--)
Junaenids --)
5930 2 )
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Ui 4 smanisaneil 1
01204399 - N15ENIU

01204495 MILAENNULATIILIMNTSUADLRILABS

FANNAUSENA 1 1

Agnaniziden

334

byl =
UN 4 n1an1sAnei 2

01204499 lasauirnssunouiLney

Aunanizidon

Indnwiily nguimanssaunioeans

I nasnias

U
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ung. 2

o o~ a = a a
3.1.4.2 uHuN1sANEE s URAaNLEanSsuaRN AN ®Y

- Uit 1 mamsanndl 1 uumenn (¥.u35e8-1 UHURN - Anwidenuie)
01204113 AauRIRDIkarnNIsIUsSUAsUAMSUImNsAaLRILmDS 3(2-3-6)
01417167 AdAMARTIAINTTY | 3(3-0-6)
01420111 FaAndvialu | 3(3-0-6)
01420113 U{URMsHEN | 1(0-3-2)
01999111 FaARIUMIUEIURAY 2(2-0-a)
Jnwnineg 3(--)
FPANNANUTZNA 1 N1 3(--)
Sndnuinly nduanszegitiae L
57 LW,
U7 1 aansinenil 2 uunein (0.UsTe8-9u. TR -0 AnwdieauLe)
01204114 mMI3wawIEsaLIsAeLRImefId By 3(2-3-6)
01208111 MFITsULUUIAINTSY 3(2-3-6)
01403114 UftRnsmdnuaiaiiialy 1(0-3-2)
01403117 wdnyauaiivialy . * o 3(3-06)
01417168 aAdinA1dns ANy |l 3(3-0-6)
01175%c¢  AANTIUNAAN®WN 1(0-2-1)
Jndnuilunduanssaaniuieilszneuns 3(--)
Fdnwnialy AnEsaume/pelfunes 3(--)
57U ' 20(--)
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umo. 2

Uil 2 mamsAnwdl 1 - dwnumiasiin (v usseg-r Uf RN Anvidenues)
01204211 Atlamansiiuwiisuasnguimsauo 4(4-0-8)
01204212 wuvrilatoyaumsssunasmauitam 3(3-0-6)
01204215 Adinraniiugudmivimnsaoniimes 3(3-0-6)
01204216 AnmvIAsulazadfdmivimnsnouiunef 3(3-0-6)
01204222 M3PRNUUUTZULAIVA 3(3-0-6)
01204224 U{URN151995m3N 1(0-3-2)
01205211 MsaATIIeRsivdh 3(3-0-6)
PPty 20(19-3-40)
U 2 mansfinunii 2 Jwumiena (vu.ussee-suUuRns-an Anvdenuiea)
01204214 U{u@nsnIsuAtym 1(0-3-2)
01204223 msAnU UM IS suABURGES 1(0-3-2)
01204225 a@ninenssudazesAusenaunsLiImDS 3(3-0-6)
01204271 Jennssumauiamediiedy 1(0-3-2)
01204313 msiAsevilazaenuuuiunouds 3(3-0-6)
01204351 syuuguteya 3(3-0-6)
01204371 waldansuladlunisusvananadya 3(3-0-6)
01205242 299suazsyuudibnnseing | 3(3-0-6)
774 18(15-9-36)
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ung. 2

Ul 3 manasinwil 1 Fruumiagin (Fu.ussens-ru U FuRns-vu. Anwesaue)

01204324 UjURMIssuLABIiIeDS 1(0-3-2)

01204325 msdearstioyauaueiotionroufinmed 3(3-0-6)

01204332 syuuUunAnIs 3(3-0-6)

01204341 Jennssuganauas 4(3-3-8)
MYEUTEWA 1 01wt 3(--)
Junawiziden 3(--)
FndAnuhlunguanszegfiiau 3=
574 20 =)

U7 3 mansinedl 2 IumiEAn (3.U55e8-9 UJURMT- 1. Anwimenues)

01204322 syl 3(3-0-6)

01204323 UjuRmsdidnnselinddmivirnsaauiinnes 1(0-3-2)

01204391 UfusnTRmuvinuzaTwlazdanm 1(0-3-2)

01204421 \pJetepauN AR 3(2-3-6)

01204437 Anudasadassuupraniaes 3(3-0-6)

01204495 mTtATEULATHIWIMNTSUABNRIADT 1(0-3-2)

Ty awiziden 3( ~=)
Jundenias 3--)
Eptl 18( -]
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upg. 2

U 4 aen1sinudl 1 Fuumiein (vu. ussens-su Ufuanis-su dnwesauig)
01204499 lpssnAmnssunsuiines 2(0-6-3)
Tnmeaelsung 1 a1 (- =
Jnanzdan H=+)
IndAnwvilunduinaszaunionans --)
T ndentas 3(--)
ety 14(--)
U 4 mansinenii 2 Fruuviein (. ussee-vUfuRnts-au Anwsmoauies)
01204490 auiindn i
574 1
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upa. 2

3.1.5 AN5UIYITIEIYN

3.1.5.1 swdnidusiainvomdngns

01204113

01204114

01204211

Ao masiasnslusunsudmIVImnsnenianas 3(2-3-6)
(Computer and Programming for Computer Engineers)

Tnseassiuguasszuuneuiumedadolnl nsuitmeneduseudd 33ms
sanuuuuantanlUsunsy madeulusunsudosudenssiugs nsTusunsy
Wedng msnufuinistusunsuluiesufuinisaaniames

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.

MW ansreuRnneiloy 3(2-3-6)
(introduction to Computer Hardware Development)
nslusunsulussivendaund  indesilaiiiesanuuuntiureasfiodl  nszuIums
afauiuesiad  msUssneuwinssdidnmselindiugy  sinueAugilunis
Wanssuudumafiinveasands
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.

adlamaniiiumiisuaznguinsiun 4(4-0-8)
(Discrete Mathematics and Theory of Computation)

\gm d1du waziandu assnaans FBnsigaiuazguiiomisadamany Genuuas
HumauEuuuiendy Fmstuazrmdiusuuusngs  eslmnmidiauas
hensaluvudsnd eslanauuunaasuazhensalifisuiun wissdnsituay
msfnuls Jaymniidndulals

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.
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01204212

01204213

01204214

upe. 2

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

Yoyavimnusssuitugiu Wud nesdasitudeu umese semsiils uaznsm
msaiadeyauwssy duneuisiugudmiuwilam 16 wadanisuiusnite
Uz WdETain mensianusudeureiuneuis

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.

VUM IAIUIN 3(3-0-6)
(Theory of Computation)
Jwiiseadpumniey : 01204211

palammdnadivuauazidsldimun  mwarbieonsaluuulsng  eels
wauuaraswaghensallifisuiun nsesnsiauasnmsiuale siudues
gauan nsinalildiastogmiidadulils

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 problems.

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

Mgy msssnuuulasaiudeyauarduneud®  nsudtymidaems
Tusunsunauines

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

by computer programming.
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01204215

01204216

ume. 2
\
Adiamaniiug I mAmnsaeRunes 3(3-0-6)
(Mathematical Foundations. for Computer Engineers)

Uiglnnmesuazmeiaann wednduasnisdiausssuuidadusnewning ns
wandadu Mmeuresszuudaudu szuvlany aumsdeyiudiGadususunis
spuvaNMIBeiustnd  msuidymiddmnssumensuinge  nswa
wangiigaidaaiy

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.

anuazidulazadndmsvimnsaeuiunes 3(3-0-6)
(Probability and Statistics for Computer Engineers)
Indideuieunnou : 01417167

Aty mmﬁwwﬂmeﬁL‘fﬁiau‘l‘uLLazm'}m‘ﬂuﬁaiwaamanmﬁ i
wusdiliidaiisauazsoiios Hefdunisuanuasuasaumuniy fefdumasdaus
duiiguasuanai nguassunarwalug vquisiatienan adfnssuuiuas
NIATRAIMNITNTZAE MIUTEUUAINITITIReS nmagaunIvaIUaTng n1g
wanuasNIsANI0E TeRnuiasiy nsvadeuAIRgy nsUTsandfUTMIMg
IMNITUABURUADS

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.

Paranieter éstimation. Goodness of fit test. Sampiling distribution. Confidence

Intervals. Hypothesis testing. Application to computer engineering problems.
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01204222

01204223

01204224

uAD, 2

NN50BNIUYTTUUATTIA 3(3-0-6)
(Digital Systems Design)

szuURdviaiugu Tvadauuuya WATIANITBRNLUUNNATYA aadnknn N13an
ananssarlidniian 2095 Bsrannsgnu 2sTIE0 wWau-deU 299518
Sauuuulsranunauasuuulivszaiunan Hueale sou Wasia FWATATUIY NI
TinaufinnestIs0anNLUUNIIRATING

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.

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

ﬁ"mﬂixﬂE]‘U’ZJENﬂauﬁ’lma%E‘?'M‘Uj’]ﬂﬁLLazﬂ’l‘iﬁﬂé&z\l‘ixUUﬂﬁ‘fﬁﬂ’l‘iﬁﬁﬂlﬂﬁ msld
msdeutig wazimuilsunsuuuszuuUfuRmsale i MsWRIIgENALTUY
litradeiy Fhvstusifsiuamaenineuiones

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.

UfURN15219999390 1(0-3-2)
(Logic Circuit Laboratory)
SriireaTouLnoy | 01204222

1Jﬁﬂ’ﬁmiﬁmﬁ’uﬁaaﬁﬁau’tuﬁm 01204222

Laboratory works related to the topics in 01204222,
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01204225

01204271

01204313

ume. 2

aniaenssuuazasdausznauneuivines 3(3-0-6)
(Computer Architecture and Organization)
iineaSeunnou | 01204222
fugamilnenssuneuiinmel  ademaniuewrenfiunes  laswaiaas
ssrUsznaumhenad madeusouazmsdeans mwueaauud gunsaidolasy
aafUsENOULAENTRaNLUUMNEYSsnananas  UssAnsnmuaznisifiaussauy
wuudaesszuuluunsEane Ujtansanileenssunazesdussnaunsuiames
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.

Jmnssunsufiumesitou 1(0-3-2)
(Introduction to Computer Engineering)
nsinUtRmadesiuluideiifndastunnlimeluladlususe 4 veq
AVMIFMINTIUADURUNDS msﬂ1LauaIﬂ‘:tawﬁmni'snmauﬁ’umagﬁuﬁﬂmuﬂu’ﬁm
I
Hands-on introductory workshops in topics related to computer
engineering technological trends. Presentation of a computer engineering

project that solves real-world problem.

MlATITLETDBNLUUTURE TS 3(3-0-6)
(Algorithm Design and Analysis)
IrriisaSeuunney : 01204211 uay 01204212

mMIsanLUULAEALAT IR LRDUTR mmgnﬁawaﬁu’umau%ﬁ NsAATIEAAIIL
Fudou tunadBdsesiuy wedamsudendiowruy  nslusunsutuunada
Uggwudamsdn Jyyins v Jygmuuuauysalidud

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.
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01204314

01204322

01204323

ume. 2

atRdMITuNMIUTZENAMYIAINTTNABLRADS 3(3-0-6)
(Statistics for Computer Engineering Applications)
Iriineaounney : 01204216

msfuAuazmsaiumwdeya  Mslansideyauuulssion  nsiase
muusdsin mylessiluuannes  abfudideu  maessudeya  wasin
JEUEN MIdsndauls r?r"}%’:’ﬂm'iﬂ'isLﬁuwaﬁlﬂumﬂ%ﬂuﬁﬁmmém n15UTEYNA
@i

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.

EEANTIARL R 3(3-0-6)
(Embedded System)

lulasneulvsataesuuuilein Tusunsuwuvilein  szuudfinisnaiase s
Auumdsn  nssenuuuszuudeield  S8nseonuuu  wleslialaty wihe
Uszanarauuuileimatemiie syuuiladauundetie n’lsﬁamimaxwuué’muay'}m
AGHY]

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

interfacing and mixed-signal systems.

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

gunsaimsiadmiumaiaunssuusouiunes wamsudanesuisynd 2493
saUwanluszgnd  mivszgndldszuululasreulvsiaeiuvuileih  ndeuseiie
my¥n madeusessninszuy msiaulasanurnmdn

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

development.
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01204324

01204325

01204331

01204332

upe. 2

UjURmsssuuneaiage 1(0-3-2)
(Computer System Laboratory)
SeieaSuunneu : 01204225 Way 01204332 wiewieuny
Uﬁiﬁlm‘ﬁﬁﬂ’]ﬁ)UL%aBGﬁL%E}UIUQTU’\ 01204225 wag 01204332
Laboratory works related to topics in 01204225 and 01204332.

m‘iﬁlaﬁﬂ‘i‘ﬁ'ay’aLLasLﬂ%a*zhaﬂanﬁama% 3(3-0-6)
(Data Communication and Computer Networks)

idetemsdoansteyauazinasgiussuule Horhdao midﬁay)a‘lwﬁgu
AYAN mimuqu'l,us:ﬁut"ﬁau‘iaﬁasﬁa waluladusanistieneuiunoiuiin
Lawwﬁuaxu%v.dmﬂﬁ"m agdnenssuntsdeansuasinginaea

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.

drusaUszaugeRlIs UL 3(3-0-6)
(System Software Interface)
SrfideaFeuaniou : 01204225 3o 01219222
gaRnSitURaTeukardantsMsvinuediusunsuldiu wealnuans 6
Us5lUIunsy filenlas fuszunamauualas Adalusunsy AmduLSTYINg
sruuUfuintsuazgeraurimiwdanlusuns
Software responsible for managing execution of application programs;
assemblers; loaders; linkers; macro-preprocessor; libraries; relationships

between operating systems and language translators.

suuUfURNIS 3(3-0-6)
(Operating Systems)
Jyfigeaiounnrieu : 01204225

waReugLvessEUuUfURn nIvUIUMSLasAMTNIaNil  MITANISIAY
Msfvusd R UnTELILMS Mstenisiudvdeen msdanisnthieanudl seuy
wily auduAIreITEUUABLRLABT

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

management; file systems; computer systems security.



01204341

01204342

01204351

uno. 2

ArnssuTenang 4(3-3-8)
(Software Engineering)
JiideaSonio : 01204212

WNAAATUNTEUIUNSTOVALIS FLuUYBINTEUILNSTaNALIS N1sdanisuas
msfdeyanuiams wallamsiesiuaznsesnuuudedng mwnisliea
wuuguuea  dantnsnssuvensiuag nseeniuuMuUl  nadanisnsiadeu
govald Msdamsiasinisvansiug

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.

NFIANITMIHAUILDWALIS 3(3-0-6)
(Managing Software Development)
Juiifeaduumniaw : 01204341

wanmsAunTEUIuNSgeriALS  nsuulanszuiumstensdwfuazlung
AN TABYBINTEUIUNITFEWAUIT NITIANISUAEMTTIUTINAMNGBINTT A5
FanslaTeanganiuas MsUsudiv MINUKNY TIIULANITUBUUNUM NS
UszAuguameawilad inatian1snsiadeu nisuimsnisiniu

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.

sEUUFIUteNa 3(3-0-6)
(Database Systems)
IniiseaSeunnrey : 01204212

Fnunzialuresszuvasauma walamsifivdeya  msuinisteyauaznng
Aumdeya nsdnssuuuiudeya watianisidisfoyauuuseg wdnnsvesszuy
Fudeyauazn1sInnsgIudeya §m‘t‘1’a;&auuué’rﬁwﬁgu WUULATEUE WUULTdNWUS
wazuuudeing malssyndldanuszuugudeya

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

upa. 2

nMInaLazasessIIvanAtulagasauma 3(3-0-6)
(Laws and Ethics in Information Technology)

ngumauam‘%aﬁiiuﬁtﬁm‘ifaqﬁ'uﬂauﬁ3Lma'§LLa3mﬂTu‘[a§aﬁaumﬂ n13
widlvduazgsnssudidanseiind  nsldnureniiumasfininguszasd  Feudeaiy
Anuvisniunedaulusuasauna @imwlumme deyadnaisduyaaa
audesluszuunsnianed nindaumataan

Laws and ethical issues related to computer and information technology;
trading and commerce issues; computer abuse; socialjjustice issues; free

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

wiatamsuvaslunisuszananadoyie 3(3-0-6)
(Transform Techniques in Signal Processing)

msudasuuuiadu msudasies msuwasalany nsudasd msudasanidn
waznsUsEEne

Linear transform; Fourier transformation; Laplace transformation; Z

transformation; wavelet transformation and applications.

UJURMsWavinye e 1wz dany 1(0-3-2)
(Career and Social Skill Development Laboratory)
VinWen15d0aTWasN1SINIUTIAULBY  NITNIUHLLEEIANITIAT VinYen1s

u

Geuiieaules nqineuazaseassy vinvenistnaus nsugin anudileesiu

Weffunisaann ausidesduiortunmatussduyana anufidosfuioatunis
Jugusznauns

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.

40



01204399

01204411

01204421

uma. 2

N3ENITU 1
(Internship)

nstnaluaneivimnssurouiaaesluaniulszneunisionsy Mileu
A%y mhsnuiglamia wisdawing laslissezaniudwaubidesnit 240
Flue wazlitfosndr 30 Juvhms elwldusraumsaianmslUURTRnuilasy
voumhgdmiudmivananividinssunouniiaes

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 assignment for

computer engineering.

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

Wﬁne’[mauﬁwﬁuﬁm wuudasasmuIiemeuay Aln n1sin wavns
WoiuBemeusu msulasuugiund  2e9smeudn duneunisuaniFeiuuy
meudil MsuenfusznauLuUABLRY Jumsuiinisfumuuumeniy Sneints
LSTAdUBIAMIBURL N1sUssynAltauAIauRNABRIMeS

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.

VRS UUABURA IADT 3(2-3-6)
(Computer Networks)

TvifeieunAey | 01204325 wip 01219224
yolwilnasanain/led nsesnuuuiaviioglodn Twslnmsanisdadunig

msgeulesseniaioneaeidn/loW nsienisiAsetie ANuTuAITaILASETY
=] = & 2 =l 1
wirikeated TUsunsulssenasnunaione

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

upw. 2

Uﬁﬁ'ﬁmsm‘?a'zhaLLaxnﬁs“\gwhﬁuﬁ'm 1(0-3-2)
(Basic Networks and Network Configuration Laboratory)
InfiFenieunney : 01204421 viaiSeundausu

UitRnsRenduin 01204421

Laboratory for 01204421.

an1laenssumaiiualasetiauasnsussynaldanu 3(3-0-6)
(Network Kernel Architectures and Implementation)
Imiifesdeunieu : 01204332 wia 01219222 uag 01204421
wwAamsiaunanlnonssuaesivainiotn  lanaindeyaluszauinasiua
lasaai ety nsanedeiunuiaudn msusearudeanzlueediua Wsivauas
mstndane  msdayaluszdueeiue - msawnlugawrsevislusziuinesiua
msidenraseiiluganediua msUszgnilfamilnensanaeiivasdetis
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.

nslusunsusEuudumasLin 3(3-0-6)
(Internet System Programming)
Syrigeaiounnay - 01204325 wip 01219224

Fgaled madisulusunseduliusns msdeansssninenssuiunts nssie
Ussanudeniiaiidiiuazefin nszuumsaueu seideniin %umau"ﬁﬁwwi"umj%’uuaz
Aliuins WsunsudugunselieSeday

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

umAD. 2

i3
"o

URtRnI it euaznsRIe g 3(2-3-6)
(Advanced Network and Network Configuration)
Fiigenieuminey : 01204421 wag 01204422

TnsTnaeanisdmdunie nsdsAnisatuaunadnds msesnuuutaznisdaa
seuulauaiiou  ssuunisaind  niseenuuussULATeTIeUsnnTY  nsvinanu
TWAUTDRUNTAIRINMAINYIA1EHRER

Routing protocols; access control lists; design and configuration of virtual

LANs; switching systems; wide area network design; multi-vender device

interoperability.

ANulasaftssuuABLN AR LATLATDU Y 3(3-0-6)
(Computer System and Network Security)

Aulasnfonassuuneuiaaefuarsyuuai ot elde nslaudlaeialy
n1sdeetunaznisandauniainnislaud 3nseuvasidwlon ynaauvas
ssuuUFUEMslaedly 1adesilolunisnsiaaauanulasads msvadaumsay
sEUULATETY n1ssuilanummsal mawmuuleueanulasaiy

Practical computer system and network security; common security attacks;
attack prevention and mitigation; TCP/IP vulnerabilities; common OS5
vulnerabilities, security auditing tools; network penetration testing; incident

handling; security policy development.

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

antnunssy mydszang uazyalnsluasadmiuviasevieiliilianeg nslvaea
doaisziuaneg mandumaaznslvatesteyas nswauwazUssnanadoya
sEuIene n1sendalatemiadgunsnluasdadeya n13IAn1IMEY n1sAIUANY
Tnlad mawmuuasinsmensuvanmiiienloddane

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

uAo. 2

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

msdeasuuuliane  iadetioawsiwuuliane  welulad  anesgiulay
dnlsznau ﬂﬁiﬂquamnWi'L‘ifﬁaLLnul%'a';a andnunssumemannuuuliaeuay
myoenuuy  maaESawaznmsiliiera  Suwesilauvuedoudt  nnssiaes
\w3a1e MsUsudiuyszansamiaiatie

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

internet; network simulation; network performance evaluation.

N138BNWULLAIING 3(3-0-6)
(Object-Oriented Design)
Iniideadsuineu : 01204313
maianngenAL R dsIngdmivsruvansaumaseavedng  waluladinguuy
nsza1e aalrenssuwuuasiuLasnsussena
Object-criented software development for enterprise information system;
distributed object technology; common object request broker architecture

(CORBA) and its applications.

nmMakdanmelusiuns 3(3-0-6)
(Programming Language Translation)
Jnfifendountou : 01204225 wia 01219222

nsInaeAlsznauN T lUTLN Y mmi’ﬁaaﬁulﬁmﬁum'imJamwﬂUiLmu
wasflanu  NITIATIEMEEW W Benneduius  wasfisannuvang nsan
sflunismsedndnunl msaiestaetesuaznisuiusiElivngiian msdants
ToRANaINTEUINN1WUa

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

una. 2

SEUUATIALUUTLIULAZIUUNTEIY 3(3-0-6)

(Parallel and Distributed Computing Systems)

JeniideaFounnen : 01204225 way 01204332 vie 01219222
nanNsUAZIIMNNUATRTITZUULLIUNSEAE  BASalsUasTanalISLUUILIY

syuuvegldiazsruuruinlng miutiuaesaulasnisvesssuy nsAnly

nauwe W3R

Principles and practices of distributed systems; parallel hardware and

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

cloud computing; MapReduce.

Wluiadnwlusunsy 3(3-0-6)
(Programming Language Concepts)

Tassasnauazmsineenlszneuntlusunsy alszananane) Mneduius
gladeya nsmuAnEUNMSIY mMsmuaulusunsuges  AMsdanismieiu
AN welansdugusniausazdiurasniwl  AsAnwkasUTsuisunsay
wurAandnaaInslusnsy

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.

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

fenuuasUsannuedszuuiannse  UsLAunIesniuuIsuuaRs iy
viofuea AnuemusprIdows anandeiold maviundeuty msvilid
Faomziu msdeans madadidunaTe neatudyuTeInTLaragaLATeIie
FEUULaRTIMUUE nIdldnwn

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

uAa. 2

mnlasafssuunauiiiaes 3(3-0-6)
(Computer System Security)
FfinpaTeunneu | 01204332 uag 01204325 W3e 01219222 uag 01219224
winiugruanusiuaslasne Imemssiadu nmsmuaunsidnds nsfigads
934 Aanufuanasndsreaszuy mm:fumﬂaamﬁ’waagm*ﬁ’ayja AT uAS
Jasnfsvouniadis Ussidusiuanumiuawasadslussuuneuianeiuay
Sumesitin ngmneiifetestumuiunnlaeaisvesszuunoufinmes
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.

aoinenssulusunsulszendszAuedAns 3(3-0-6)
(Enterprise Application Architecture)
Sedaaewndeu : 01204341 wia 01219243
ao1aunsTuvesszuuasuiaes anUnunssuvasszuuliudeya
anntnanssumansaissuunazganswilusunsuUszens aanlnenssuszuuain
Yasady anndnenssufiauinnsuarmaduiandainig maluladadelndeunis
ATuaa nEliudeyalaysEuULAT TNy
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.

N1T9BNLUUTEUUSIUTDLA 3(3-0-6)
(Database System Design)
Fiiseniouunnay : 01204351 wia 01219231

MNICRCENGEVEHT izuugmﬁay’mmuﬁﬁu%’u WUULATOUNE  LAZHUUL
duus lassaiegudeyalfenssn louiinnazmuduius msuiuussiagiuves
foya nwdanmsgiuteyaiiansivusuazaeuan  msinwanalaensives
daya matfiudrsosdoya nmsshviaugndes anudedeld LavAmAIEnTeY
daya TEUUTIUTBYAIUIUNTZINY

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

umAo. 2

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

MsInszuUmbsnumaluladansaume  N1TINUNLILSSUUASALNA NS
wmmingnsmamaluladasaung  nsdanslasansdmsunIsesnuuy s
WA Msasne nsine wasnsUsiiunasTuaTT AU MTATIziAlgane/
rwaUsslomidmivszuvansaumd  nanszvuveanaluladansaumasonsing  de
yAna uazAadin a3os30 nguang uasulsuneseRulsumaiieestumalulas
asauna

Organizing information technology (IT) departments; planning information
systems; managing IT resources; project management for the desien,
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.

mMsAuAuLazn sl deyaiiu 3(3-0-6)
(Web Information Retrieval and Mining)

ﬁuﬁmm‘sﬁuﬁuua"mﬁﬂﬁ?ﬁ’uﬁaua nsUsziiuAsedninm nsesaniu
yunlua wwieadialuntsviessuil Iﬂidaﬂdwuﬁ’lumu’m‘lwm 1 UuiwaﬂaLna G
VI’N?{ﬂﬂLLE}uIﬂNﬂ'ﬁN‘UBGL’J‘UﬂS’]W Uszianmsanauiuussaen msmmuawauanu
L‘LlB‘Vi’lLLﬁuL’J'UiﬂﬂaE]ﬂ idasiloviunils wuudnaeInisusulmivesdu

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.,

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

walulad  wealuladasauna  winnssu nagmdian1sdamsmaluladuas
winnssy IginPisvesnelladuesuianssy  memawsumalulad  answamn
waluladl  nsaupuuaznisUssiusamaluladl nisnasuudanssy ot
uInnssUUFTR nsmusuuaznisUsadiuna uinnssunisugeiu

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

upa. 2

nmsviunilesdeyairiadiediny 3(3-0-6)
(Social Networks Data Mining)
wrAandnuartunauisnslumsiinszideyauuiaietedauesulmian
YUNBUBINMTInilBataya NMSAUNUTLYY MIATIEITRIUING Msvuienis
\doulos maasevidvidna
Key concepts and algorithms for analyzing online social networks from the
data mining point of view; community discovery; evolution analysis; link

prediction; influence analysis.

wialuladiuganumung 3(3-0-6)
(Semantic Web Technology)

wwRadulisrune Mw ansaev Tasuudnea Jminssueeulnlad nsln
wiama Muderanndumne Sadawiiuanedile idesflenislusunsu v3nns
Gudanrumng msuanwlsdenisussinanadeyarunnlvg a1iaususzavsnm
gauwazlsdinoeviaua  wuUiid  vedinees  uazmisaiuayureinuves
Tsunsudszsnauuuruuwaziauii MsUssgnauidernumng

Semantic web concepts; languages: RDF, OWL; ontology engineering;
reasoning; semantic web query language; middleware and AP, 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.

EETRTE R AVE Ty R T oY 3(3-0-6)
(Introduction to Computational Finarice)
InfifesFeunneu : 01204216

nstiuiioedy punsuiansiu  andiug anulumgiua waza
Adends wuudmeseynsualuansiu Maedeuiivuuusl fMiliideaes
fwau wazmsimesuuuseuiinidla materelnelimeviuniiaaguuuunionts
Jsmnam - msmaiuanzasiigauwuudadaanlunienisiu - mswmesalvaled
isnzamilan nsdunuussulal

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

upo. 2

Jyywsehug 3(3-0-6)
(Artificial Intelligence)
Sqiigadeusnney : 01204313 wis 01219217

ﬂmmwﬂszﬁwﬁﬂmﬁu QaulR a1 wazwada mswuanug Tasaiennu
mIvaEa nalnnsbimaea ﬂ']ﬂﬁmﬁ}mﬁLLU‘Uﬂ'J’l!.J‘\j’H]SLﬂULLawaﬂﬁﬂﬂTiﬁUWI
WNRE NI nﬁﬁﬂui”uaam%aa N5USTUIARANTYISTTHER ViFuAans
TR szuuuﬁlﬁ?}mﬂmm

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.

xuu@'q‘hmmn’mﬁauﬁu 3(3-0-6)
(Introduction to Expert Systerns)
Jeniimeadeanney : 01204461
WATANITWNUAITITRUUNTEU 'LLU‘Uﬂngusﬁ LAZLUUTIEAIUVENE  NTTAUNT
WA mstavesasg B Rumiazaeevas FaptessuudduIyNIT N3
PONLUULAYATATNITUUET UG miﬁ.aﬂmﬁ’uswummL‘ﬁ"ﬂﬁ]mmﬁ‘immE']
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.

n5USHNaNANTINGS TR BeAu 3(3-0-6)
(Introduction to Natural Language Processing)
*ﬁé’ﬂmiﬁwmmﬁﬂﬂzﬁﬁummimmmm'ﬁzmawammmiuﬂmﬁ A5IATIEN
Tassadrasslomdanneduiug sunuAIEngrasslen NsiATEILAZEI
AL AewusEninasslen
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

una. 2

ViAumansAouiLnas 3(3-0-6)
(Computer Vision)

Lumanisindaguain mimsadurey mswnuglituaznswidosgsi nng
afgudnuie mIsitting Tassthedssanniisnlunisuszanananiweig
poumed walindiulmiluirumansnaufiines

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

computer visual processing; modern techniques in computer vision.

mahmiiesdeyauaznisiunuedidesi 3(3-0-6)
(Introduction to Data Mining and Knowledge Discovery)
IniifaaFusnon : 01204351 wie 01219231

nIguUNsAUNUAINE  MTileTeiteya  msdimadeya  nswleudeya
walansiuvilssdoya nsdwundeya nsfunungaEuRus nsdanaudeya
mydszgnanisvimiiosdoyalunuicmngsy

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.

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

Tassthaussamiion woReiugumesnisdoufuuuiifaey maedoussen
mmdulasmsunideundy  Tasstouuudsinuints  Tassdisuuuiundu s
Seujuuuliiiddnaey  wuudieesmsadie  wuudiassdmduldymadu s
Uszgnaldlasaiedssamidonwuudn

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

umn, 2

Fansyusudoadu 3(3-0-6)
(Introduction to Robotics)

wAnfiugiureniusud  taumaniuasnisulas namansiugiu saumans
Wdamihuazaaumansundu nsiuiuasiinszsu Maruenidune A1sauay
Yaundu msuszgnaldaumueud

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

planning. Feedback control. Applications of robotics.

AIFANULTNANAY 3(3-0-6)
(Numerical Computation)
JeiigealIounney - 01204211 wia 01219218 way 01417168
Tassadresvuuiaviurarenfinnes  furoudttiienisusynanaiavadio
msldraufimedifionisuitammdmnssulagsude MamAszamms a3
wiouwus Msduiiinsadiadaas nadiauniseuius svuvaunsdandy uaghid
Wy nsusumddlFeianyan wazdulasiFesoduga
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.

ixUULszmaﬁﬂﬁuaxmim‘u'ﬁ]u 3(3-0-6)
(Mechatronic System and Control)

AsaddluUsTUUNA LAz s aeuy nstsissuudasdu nsTiased
Tulawunar mseszilulawumad w@iasam msesnuuufauay szuy
wusuduazuanmselndildinuels  Wuwesuazuengiewed  Auaanves
w3eadng aumamansnluiRlugnamngsy

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

upo. 2

poufunasnsAndduiiugiu 3(3-0-6)
(Foundations of Computer Graphics)
JiideaFounnnon : 01204313 wie 01219218
Useifmansuaznmsailuneuiaumesniiiind ssuvrsuiuneinging duse
Uszanudmiumsidoulusunsszgning@dind  dumeudBusaimednarfindiugu
nsulaasundn vidue miﬁmimwﬁmumﬁuﬁaﬁmmg MIABILELAENTLTULADS
ufin
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.

MslRauTENIIRRNImD TiUNYYY 3(3-0-6)
(Computer-Human Interfaces)
Initdenieundey : 01204313 wia 01219218
nsERNLULLAZATNIEUURARRDIE NG ldRuAsuiIwes  aanUnenssudiu
ginwifuaveerauiivasdniaudiuyana  szuumslusunsudelng  nisdans
dninanmanuulaneuLarte e
Design and construction of human-computer interfaces; hardware and
software architecture for personal workstations; object-oriented programming;

interactive display management and windows.

s

NMsUsEUIRNATY Y IUNINAIYVIA 3(3-0-6)
(Digital Image Processing) :
nsUszaanadyaan R Iiaiutuseudsluuiumasmissyenanisldanu

239 Wiy msUTEananw nisulasalannsy n1svdndyInTUNIL N1IRTIAEY

gy MIUFURAINI n1sudsdunw nsdsaresnsanauimes n1stiusa
daya U maunuinglugunnuazn1sisting

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

Upa. 2

anfadnu 7
(Co-operative Education)
nsufRnuluanulszneunsludhuuewineushesadislilivssaunisal
mnnslUTRmuilFuseumned miuanivimnssunesianes
On the job training as a temporary employee in order to get experiences

from the assignment for computer engineering.

MsAIENNSIASTIIAMNTIIRBNRILADS 1(0-3-2)
(Computer Engineering Project Preparation)
N1388NKUULAENTTIANTILATIILIAINTTY MATHUTWIIUTIINIG N15ATITUAY
819890na15311N15 - MIUNEUTIEIINNIT  NIRTBUTBIENBLATINUIAINT T
ARURALABY MsULEUDRITDlATIIY
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.

Senanznnsimnssuneuinaes 1-3
(Selected Topics in Computer Engineering)
Ganamzmdmnssureniameslusyiuliannd whdedasuudaululuusas
AANITANYA
Selected topics in computer engineering at the bachelor’s degree level,

topics are subject to change in each semester.

Ugymiitey 1-3
(Special Problems)

nsAnwIAuATAmnTuRetRResseRuUS e uazSoudsadiouduy
37897U

Study and research in computer engineering at the bachelor’s degree level

and cempile into a report.

1T NAMINTILABUNILADS 2(0-6-3)
(Computer Engineering Project)
Sefigoasounine : 01204495

Tnsaruiaulaluwrusdng 4 madndmnssunouiines

Project of practical interest in various fields of computer engineering.
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01204111

up. 2

AaLURmBsLaznslUTUNSY 3(2-3-6)
(Computer and Programming)

Tssadrsiugiuresszuunauimeiadlnl nsunudayaluneufingss n1s
witamshetuaeuds nisesnuuuiasiaunlusunsy msBeulusunsudeadude
awseAugs nsinUURnsTusunsuseiniasnaniuned

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 neindusiaivuenudngns

01200311

01200433

vinwgmsdeanslunuidingsy | 3(2-2-5)
(Communication Skills in Engineering 1)

vinwznsdemilussdnsedaiissdviam nmadeuiimaiifnu  eifonis
Ui nafeunudde nmanlanumnesesnsasnidauranu nsnszvitie
MIVINTG NSNS INFUIUN |

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.

FEUUDIAIRFLIM Wae WSALUIAY 2(0-6-3)
(Signalling and Telecommunication Systems)
digaaiouniney - 01200431

syuveRdyy I sEuulniauuag sEuy SCADA wavsvuudensvualiily
uludszivalne ssuu Interlocking  gunsaidnanasal gunsaluusisalv
syuudpansuuusin o Aldiusali AUAMUANNTISIAUTD S2UU SCADA Sruuing
nssualvihunsaludh szuudrsnssudliitnssuansiuuusnei 3 ssuusenssue
Iihuseganssuasaduuuu Catenary way Pantograph @anilanelihdmiusalvii
N13A9U

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

u@9. 2

MSIATIZIaTiH | 3(3-0-6)
(Electric Circuit Analysis 1)

flew wnAafiugiunasmiae eerszneuiens eesmudm undai il
odsz MQWRTuaYN1TIATIE MTleTdluauAzIY NNty e
N osrUsznevasaunday  29esduduniluazsuduass doyuaugulan
wunwiees  slansidgaraliihnssuaaduluaniuzasin 295ds
NILUAFAU 299TaL W

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.

WITuazIEUUBIEANIend | 3(3-0-6)
(Electronic Circuits and Systems 1)
Jiideaoumniow : 01205211

gunsaiansfsinh dnunzlannznsuaLsIT LAY MYt UnIaiBlEnvsetind
mﬁLﬂsﬁzﬁuaxaanmewséLé"ﬂmaﬁnéﬁugmﬂixﬂa‘uﬁ'aalmiammmwa
wiasell nudamesaesianasmiuiaweinasuulssianuea duea wagly
Fuea 2asluLRaNIILTaResLarMTIATISTR Y T NYEMTWTAADT 2973
m'lu%aLmaéLLauza‘aﬂLLamwwmaﬁlugm 1RTPNeaRIiaLArUTERd IR TINY
fiugiu mvenedsiiidumsuaznilssendlnandaduasbiBadu w5
vaneiuremsLdanes

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 amptifiers. Digital CMOS circuits and basic logic gates.
Operational amplifiers and its applications in linear and nonlinear circuits.
Multistage transistor amplifiers.

MsUssuadyanmiva 3(3-0-6)
(Digital Signal Processing)

dynnaunanlidediewuasszuy ﬂ"!iLLUad‘{‘!JL%EJ%LLa8ﬂ75LLUaGWﬂL%EJ'§11JGiE]LﬁE]\1
nsHUasd ﬂTﬁ'ﬂﬁaaamﬁ'fgiuﬂmnm@iaiﬁm nsieTIgEnsulasassyuuli
wWasuwasmunadudu Tnsaiemesszuuiathisaias nsUszENAnITUTEINa
dyeunIna

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

signal processing applications.
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FTUUNATTIMVLIAMEIN 3(3-0-6)
(VLSI Systems)
Anriidpadounnnen : 01205232

nuuazIULUUTBMEENSWTARDT MIaiunadued inAlulagaassiuuae
N3EUUNINEAR ATALAZINUNEMIUNMIDNLUUATIIN NSARLENTTOUETRY
wARLazIAIoonITT AR ATIAANSIUzYeI TNl AL e
nuiveneridiouasmaluladifiisados  nisaassiuuisssuvwelug)
Tneldfiarfinen nsmadauwasmBMAINEALTaR

Theories and models of MOS transistor; CMOS gate construction; integrated
circuit technology and fabrication process; technigues 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.

ns3emIaniusudmiviaang | 3(3-0-6)
(Operations Research for Engineers 1)
FvriidoSounineu | 01206221

walansuntdguideimue  wuudiaemuademans  AmuansBadunas
Ugyvgaiu wuudnaedlaseng wuudnasswanasnde Jaminisvudauaznisdasitu
Jeymnsuauvaneau mﬂﬁﬂm‘mﬁ'ﬁzgw1ﬂmgwﬂﬁ1mﬂuﬁmmﬁuﬁmum nng
dndulaneldnmiliuiveueserudes  vguinud  dumsingadmiuvuims
laseng

Technigues 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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nsIENsILuudmIUIaNg I 3(3-0-6)
(Operations Research for Engineers II)
Iiidenisunan : 01206321

waliansuitiyyidasmuanisilddudad AMUANISIATFIVEDY
AMUANTISIYTIWIUGN AvuANSsIAde  Muuamsidmad®  watanisvens
wazdinn nquiumase waliansudtywiidamhesdy anldininevuaz
RTVENGEN

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

solivng probabitistic problems: Markov chain and simulation model.

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

wallanadsuidnusuagies Madsusunsusmatinlssgnd nadouniv
903lonsAin Madounwanulii mslivuauasnausiauaaiedou nsdeu
AeR 310 mavudund wafian1sideunming nadsuwuuldneuiiamestin
inadu

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.

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

fwad misvssduna flaidu wnAnsewiavesdaya  Sudntuuasiiaetu
Hardusyivgs wduoiladu JfiRnsiugiuuudes wliang nMsanguaIfuLUY
Und msdsziunauvuidess lusadisimauuudiie mududeuresiaaziiud

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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Imnssuwdudsidnvsaiing 3(3-0-6)
(Electronic Commerce Engineering)
waluladwdsddidnnsotingd miﬁ'mmu,aza%'wivuuwwcﬁ’uéﬁlﬁnmaﬁﬂé

wialuladiaTetsuariienislusunan wialuladgudeya nldendeszaiulay
%’m‘uaua U'i“Lﬂumm’nuuum szuudnedudidnnsaiind ITINTBINNGIAY N5
Janseudeiie funumsen arududiuim  wansueineasaundlasns
Uaadumsaenidou aulivindeud@iiva

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.

assiuAsaenslumsangensiung 3(3-0-6)
(Software Development Security)
JyiideaFeunou 01204341 wie 01219241

Ui“ﬁm'n,l,a.,waﬂm‘smum‘s‘in‘mﬂ'}’lnmumﬂaa@ﬂamiaumﬂ UINTFILATLNTT
Snwanusiunsasnfuarsaume Ingrmansiaay ﬂ’]iwaﬂuw]’-\]i\i N1SNINUA
awaﬂ'ﬂ,*ﬁ MIuImsIanImauuazmsiiids  Jermuaduauiuaslasnsoves
TEUU M3spnluLTaniLIsathasiuntanniy msnialusunsuiituaslasnis s
nadsuAuAaeaftTeseni  msRindauasnisivuafrenduieths
sfunsanady namadeunisiazsEuy  nsUsadiudediod msUszdiuaudes
WWTRTG M UAIiunaan Sove e pusneiAgdasussUy
BN TAUVALAE I WA LA TA U

Philosophy and principles of information security. Information security
standards. Cryptography. Authentication. Authorization. Identity and Access
Management Security requirements. Secure software desien. 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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AtataYa 3(3-0-6)
(Data Warehouse)

fugrumsmsaiuadidoya  nsmawnlanms  mstewdadmuntesssis
M3asNLUUTIaadite aorlnenssudaunatin maudonvedlasswuuldainionn ms
\danlAsiN1g N1seenkuUFUTaYaN I8N nwsdssmaé’mﬂzumauﬁazga wAllAn530
Funsudoya MulssgnadmiulEdmine nslideieya nistanismsiuinues
FEUU

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.

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

s eI amilastoys  nsUsvendnvhuilasteya  matlauaz
wuudnaes Ussihiudiuaiessamazanndudum gagerdwsmiioddoya 35nns
vimilesteya a1sanisdnadula suliimsdaduls ngnissuun msdngy nisasi
wuUIaandadALazuuIaan ey

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.

MiUsznaraTBn1aUAsuLAY 3(3-0-6)
(Transaction Processing)

sremsAsuntasiazaus Q’i‘]’mn’lsm%’wEnﬂit,l,axé'{fﬂﬂﬁ‘iwnﬁmé"auwdaa
wuuiaeanIssnanasenensivdouwlas Usilenivesnisdoansuuusens
Wasuwasfussuudu  nulssandiidinisussnananensiudu - naihdans
MsUsserasesents MensAsuwasnisioduddamsednd sudseendils
NG nsudnssensdsuwas  wiesuinsmenisidsundasiiilily
Uagiu

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;
server side applicalions; transaction services; currently deployed transaction

servers.
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Mad Az IVTIMTENA 3(3-0-6)
(Data Acquisition and Integration)
Iniiseaieunndeu 01219114 uas 01219115 o 01204113
Usstovwaadoye  wnidsleyausunfiuasviogl  deyaususfenuazaivia
nsmaiues nsdafudeya nisiiviiayasserlna leledt nstnasanisuaniuden
foya wwugeumuuaziuud1se mitisedeya Fudeudedeya nisduieya nns
wlasdeya nsdamsuvdsdeya nimdeusetugiudoya mseduretoyadenv
Data types. Primary and secondary data sources. Analog and digital data.
Transducers. Data collection. Remote data acquisition. loT. Data exchange
protocols. Questionnaire and survey. Data cleansing. Data connectivity. Data
sampling. Data transformation. Data source management. Database

connectivity. Data visualization.

ixuugwu'ﬁ'aa&aﬂguqa 3(3-0-6)
(Advanced Database)

hiedugaistugiutona wu mstanimsuudndu svililuwdu msunu
wazduing Ussianvesnisdaifivdoya wWu gruteyauuulnl grudeyalu
wiheAE rudeyaltising gnudeyauuunszans advleya wavdeyalilasiaiie
BsAsuugndoyeililfifuuueaiuoauazmeluladiiuiBnnumng A
fups mnuafios anugnias msdalfudeyauunguusaynisiannlusunsy
Weuda nsudmsdams GERRPIVAPSFaItS

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, reliabitity-, and integrify
issues; data store on clouds and application development; administration and

maintenance.
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N1sVRdBUTaNALIS 3(3-0-6)
(Software Testing)
FyiidaaSeunnou 01204341 wa 01219241
silufadfuguReiunsadeuteringg nsvuiumsuazuuuiiassdmiuns
yagoureriuas nrmedauiisziuiiudn mvadeunisilense MsmAgaUsTUU
wazmvadaumssensuredly nsvedeuiddliduileidy wadiamsumau ans
ArneireiwiBEing N3N N15UTINM MIYUALAZAIUAN NITNADY
gavauas n3asiielunisvnaey
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.

mawawaniTuugUnsalindaud 3(3-0-6)
(Mobile Software Development)

uwranwesuveserlisugUNTIlFeuT nszutun ARSI T My
aUnsaliedeudl nsesnuuuddndetugldvugunsalindeudl niseenuuuuas
vimunganiwasdmvgunsalndoudl dowmanmsiadwnihegerduiidwmiugunsal
indauil mstnuftRnMsiRurendnUszgnidmivgUunsalindeud

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.

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

RAAIMNTIUNY  NTBUIUNMSHAMNL  NIFIAUITUAVTBUNL  NQUNAIILNTTY
vuinIsenLUUIAN  MssaniuuanwIIAgen mssiuiasuuUiEuius o
avesATYA IATesllowauLAN wanesiny nsulaswanedi mstEue n1s
Usuiliy

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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nMIvauEeWALISUsTgRRULY 3(3-0-6)
(Web Application Development)

sluiaiuguvesdntaensaiuuasiulnrealeitii annensauues
Wsunsuusggnduudu - msseniuulusunsudssgnduniu  msvadeulusunsy
Uszgnauuiu. mnaasadsrastusunsassgnsunduy. msveelusunminszand
vudu msuimsuuiuidaey msanlusunassgnavuivuumalulaings
e AnFiansmsianniusunsszenduudulaeiifldnutmnesss

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.

8903815579 3(3-0-6)
(Business Intelligence)
TyideaFousnou 01204351 wip 01219231
suvdtiuayumsiams nsvuaumsanduls daailnenssulavduusznauves
swuudaniendgsie  msadideya sudeuiddauedsdeya nisuszgnaldngg
pavayadmiuszuUsaiondegsin nssvumsduwuaul wadiansviumiies
vaya maUszgndldinatiansinnilesfeyadmivssuudniondsgia
Management support systems; decision making process; architectures and
elements of business intelligence; data warehousing; data warehouse
development methodology; application of data warehousing for business
intelligence; knowledge discovery; data mining technique; application of data

mining for business intelligence.

n1siSeuiveaeiasing 3(3-0-6)
(Machine Learning)

maﬁﬂLLa::fﬁv’umauﬁi%‘tﬁamiﬁauimmLﬂ"%‘la@fﬁ’ni nszvIUN AR UTavasnuly
msindula  wwavnansSsuduuud@eudonsimes  wuustaswnirenuuy
dou Tomsuuubiiimisiived feiduniswenues wSetieUssamiten Bnnsdady
TuneuiBiaiugmand nstouguuuliifisuuuy msudingudoya

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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NMIAUWUANG 3(3-0-6)
(Knowledge Discovery)
wanmsreInsAuNUANN;  nisunuAnNilegdaluil  mswwmenads
wileatih nsguumsdunud duneuituasiedasionainiiosnul
Principles of knowledge discovery; automated scientific discovery; inductive
reasonin; knowledge discovery processes; knowledge mining algorithms and

tools.

mylaTziioya 3(3-06)
(Data Analytics)
JiiseaSmnieu 01204216

wurAsRugIuTBIMSIATIsiTeya nAliakazuuUT A Ussiiuduasosa
waraududnia gagerdwisinleeya Bmsviwmilesdeya wadanisiniew
doya watlansiangudoya watiansuuangutaya watlan1sAumauduwus
vudaya nmsUszgndnisiuvilesdoua nsiiessidayaisisuuuududou ns
Ansendeyaruiaivefinn wwaliuwasfinnnveavadanisinszideya

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.

waluladnguiusiuaznisusnisinng 3(3-0-6)
(Cloud Computing Technology and Management)

pugdnunaluladi ugIun1TFUILNA UL ANINLING BUTEUUNE WL
walulagrauiumaiiaiiou andaunisussuunguue n13lUsunsassuunguL
AseaNLUURMUILUTEgNAT ITUT ML N13USMsTanIsnasLsLAY
119557 Aulasafwazaududiusvesssuunguue niddnw

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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waluladnsusmaiu 3(3-0-6)
(Web Services Technology)

Inslvpealgriiifitasnisvaumsnenmudueeiiln  Inslnasauuunszane
f1 mswAsuasUuuuretendiduusauasiadu Inslnaeaendiomeduazaznoy
Inslvumealeduareniid  wnAnuAawazaniUnensssayiva anusiumaaaiv
madhtagiutela M3Ian1s Mmstdedmuuaznsithssiinisuinindu wwamnudn
waringuizasdvetlilanieeila  msuinsmaduiudiunameaiuiazssuy
\deuil Tasesuntsusmsti

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.

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

AnuiupsUaonfoansaume AU Amgnsind uagamwieuld nseus
waluladasauma sssuniuiamaluladasaume nseenuuuwaznsviliussg
Anudumamuiuiamansalwazaaiunsaiandy mslesviNansEIuN
g3fia wwunsadugsived weeiles ulsrnsamniuasasafoaauma apsgiu
asiuasUaenstadsaumne vﬂl'wﬁ'LLaxmm%’Uﬁﬂ’uaumamju%miixé’uq«?hu
ansaumAveIBuLaTdUIs sTRUgshumusiuntUaaRfaYa LB Y

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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Fennssudeyavuinive 3(3-0-6)
(Big Data Engineering)
Jfidenieunnden 01204212 wia 01219217

andnenssuunasoiudmiuteyarualuguaznisdans uwdwazsaani
wanatgrastaratuaing  MslndunslusunsukaznIInNsTEUUTBNALUY
NILWUIDITUUAATIA  WNAALUNIAD Lﬂ'%iaqﬁaf?w%'unwsﬁwmuﬁ’uiﬂﬁgaﬁﬁ
Inssaduuaslilassasuvussuuldduuunsenennalug  msdssinanadeyauuy
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wnastaya unaaraiunsinssidayanmuuuilauasiuuaa1ia Mkusi A
wan Tayalla wasduq nadifnw

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.

NeTUITBYRAMIEA N 3(3-0-6)
(Data Visualization)

walulagin1ieBungtayamenIn NsuanINansin madaulm vt e
ey mellamaiiauedeyauuudetssan  niseeniuumstiiaus e
Tawan deUszandusiug uas sulvinsiiin m‘sﬁmauaﬁau‘ja’luﬁamwﬁwamwaw

Data visualization technology; eraphic 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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maduguszneumazonsng’ 3(3-0-6)
(Software Entrepreneurship)

umhuaznsaiine  MIRAIILUUINRBINNGINY nTi’mLLNuL%maqwé a9
Jan1IninenInu Ms¥annsAILASS ﬂwiﬁm%Lﬁaqﬁu nsEUIMSLazdanuunY
lumsadaussn msﬂnﬂﬁﬁﬁtﬁmﬁ’uﬁamlu%w

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.

Fpaawsmadmnisussuuasu e’ 3(3-0-6)
(Selected Topics in Computer System Engineering)

W W

< : a a U < o
HanawizmairmnssussuuaauiIme i lussauIes WwiwalTanlasullay
TUluurazmansdne

Selected topics in information technology at the bachelor’s degree level;

topics are subject to change each semester.

FoaaN1En19IAINTTUANS 3(3-0-6)
(Selected Topics in Knowledge Engineering)
Foaamemaimnsuanuilussiulinged vhdeEsasundadlulusay
AANTSANT
Selected topics in knowledge engineering at the bachelor’s degree level;

topics are subject to change each semester.

ﬂaﬁ“ﬁmwﬁmﬁamﬁﬁl’ﬂﬁ ‘ 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
Fiidaaduuynney : 01403117 wiaFaunTouny

UfuRnsdmiuian 01403117 wénaLaiiialy

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

lassadneznon  mMINNIeeAnuaranlRAnumsIRseaRn Wussall Usun
duius wid vouvan auds ansazans vaunamdnsiall aunalall nsauavLuA
aunavatlasau s1auswSieumiiv Tavs elavy wasAslavs Tansunsudsy

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.

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

aflmuazadeiiowesilidu ayiusuasnsussand Adeeyius Uiwusuas
misvsvend  svuuRiadeds  UiWushinsuuu dwunareunsy nsguieids
AMAAERS

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

sequences and series; mathematical induction.

ARlAAERTIAINT Y |l 3(3-0-6)
(Engineering Mathematics I1)
Iiifeudousndeu : 01417167

VNABTUALITNIANIAIATIEINSISY waagdavasilaiduvanediuls unagdaves
Henduananees

Vectors and solid analytic geometry; calculus of multivariables functions;

calculus of vectorvalued functions.

Wandvialy | 3(3-0-6)
(General Physics 1)
namans nsladeuikuueduetin Adu namanivedla guvvamans
Mechanics; harmonic motion; waves; fluid mechanics; thermodynamics.

Ufjisnsiadnd | 1(0-3-2)
(Laboratory in Physics 1)
Fideaiounnneu : 01420111 wiaiFoundouiu wia 01420117 wiaiSoundouiu
UfURnsdmiuInRANG il | wieRAndiug i |
Laboratory for General Physics | or Basic Physics |.
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(Probability and Statistics for Computer Engineers)

01204371 inatian1suvaslunsuszsananadyyio X

(Transform Techniques in Signal Processing)

01205211  mTIATIERIasiviv | X
(Electric Circuit Analysis 1)

01205231 awmaziwuﬁaﬁnmaﬁnﬁ | X

(Etectronic Circuits and Systems )

(1) nduwaluladiwesiulszand

01204351  s¥uUTIUtoYa . X

(Database Systems)

(@) nguwmaluladuaziZnismeyaniiug

01204113  pauRLABsLaENITIUTUATUEIMSU X
nsPeuRADS
(Computer and Programming for Computer

Engineers)

01204212 wyuriladeyaurusssuuaznsuntym X

(Abstract Data Types and Problem Solving)

01204214 UfuRnsmsuAtymn X

(Problem Solving Laboratory)

01204332  szuudfuanig X

(Operating Systems)

01204341 Jenssutanauls X

(Software Engineering)

01204437  anuUaesfyssuuAauRInaS X

(Computer System Security)
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AU
(Discrete Mathematics and Theory of

Computation)

01204313 NSRS IEMLAZDRALUUTURBLTS

(Algorithm Design and Analysis)

d b4 < [} o ‘<
01204325 m 33821'15‘1!8%23 LASLATUNIUABUWIANDT

(Data Communications and Computer Networks)

01204421 \AIDIBABURILADS

(Computer Networks)

(@) nguaniauasuazaninenssuasuinanes

01204114  MsARNEITALISARLRIReSIUBaRY
(introduction of Computer Hardware

Development)

v

01204222 N159BNLUUSSUUAIVE

(Digital Systems Design)

01204223  msEnUfUANIAmnssureuiunas

(Practicum in Computer Engineering)

01204224 UjuRniTasasn

(Logic Circuit Laboratory)

01204225 apUmenssunazosnussnau
ADUTRDT

(Computer Architecture and Organization)

01204322  syuuilae
(Embedded System)

01204323  UfURNBEannselinddmiussuutlsh

(Electronic Laboratory for Embedded Systems)

01204324 JjiRnsssuuneuRIADS

(Computer System Laboratory)
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