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3.1.3 91899

1) nunddnsaiall faddsendn 20 wilia
1.1 nguanszegiildy ladfaundn 7 wiefia
0117500  AwnIsunadnun 1(1-0-2)

(Physical Education Activities)
wadlwianidandoulitieendt 6 mihwda inmeiwtumnefinuily ndusivey
=i =l
fiflaw
1.2 ngusrsermansuvsgfussnaums Litfeendn 3 wihehn

Iwiandendoulitasni 3 miedn vnseintumnafinyialy nquansueans

uvrUsznauAns
1.3 nzium'szmmﬁ'unﬁﬁaaﬁ liffeundr 15 wniein
Fawlng 3(--)
AMwEUIEmA 1 A7 d(--)
Fansaune/aeuianes Tadtfpeni 3(--)

1.4 nguarszwadiatinenazwaiiiaalan Litlasndn 2 wiedia

01999111  FARTWVLHUAY 2(2-0-)
(Knowledge of the Land)

1.5 ngudTsEauUYIeATEAnS : laitleandin 3 wiwia
WaadenEoulsiosnt 3 miein annedrilumnaindneiall nduasy
quvisenans

2) wlandvnaAnIE Litloundn 102 wuaehia

2.1 Funu 32 wuaein
3 b niuazAdl i 17 wuweiin
01204215  adamanifugudmivimnsnouiomes 3(3-0-6)

(Mathematical Foundations for Computer Engineers)

01403114  UjTRmswnyataiivialy 1(0-3-2)
(Laboratory in Fundamentats of General Chemistry)

01403117  udnyataiiialy , 3(3-0-6)
(Fundamentals of General Chemistry)

01417167  Adinfansiengsy | 3(3-0-6)

(Engineering Mathematics )
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01417168  AdinANERSIAINTTY I 3(3-0-6)
(Engineering Mathematics )

01420111  Andlu 1 3(3-0-6)
(General Physics 1)

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

Fyvnginangsa 15 nulwin

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

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

01205211 A9 HATIEWRTIWAN | 3(3-0-6)
(Electric Circuit Analysis 1)

01205242  19asuassyuudiinnselind | 3(3-0-6)
(Electronic Circuits and Systems [)

01208111  MSWEULUVIMINTTY 3(2-3-6)
(Engineering Drawing)

UAWIAY 54  wawhn

1 P-4 -J I3 - t =
ngymﬂmlgggmamy_g ijzg;nm . 3 wueAm

01204351

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

nauwAluladuasiSnismsaninag 17 wuein

01204113

01204212

01204214

01204332

01204341

AonfImeIarMIIUsUnIudmSUImnsmanfinmes  3(2-3-6)
(Computer and Programming for Computer Engineers)
wuuglindoyauiusssuiasnsuitym 3(3-0-6)
(Abstract Data Types and Problem Solving)
JfuRnsnsuadym 1(0-3-2)
(Problem Solving Laboratory)

syUUUUuRnIg 3(3-0-6)
(Operating Systems)

ArnSIUTONALS 4(3-3-8)
(Software Engineering)
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01204437  anulasndusyuuneuAILADS 3(3-0-6)
(Computer System Security)

] 2a 5% 13 wiwin

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

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

01204325  asdeasioyauazAieturaninDs 3(3-0-6)
(Data Communications and Computer Networks)

01204421  LASovtmoN RS 3(2-3-6)
(Computer Networks)

FSALIT e Amad 16  wiwin
01206114  nwWanEdawsRoNfmeioy 3(2-3-6)

(Introduction of Computer Hardware Development)

01204222  MsBRALUUTLUURATIA 3(3-0-6)
(Digital Systems Design}

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

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

01204225 aminenssunaznsruszneunsuaes 3(3-0-6)

{Computer Architecture and Organization)

01204322  sxuuilesin 3(3-0-6)
(Embedded System)
01204323  JfjuRnsdidanseiinddmiussuuiled 1(0-3-2)

{Electronic Laboratory for Embedded Systems)
01204324  UfjiAnsszuumeuimes 1(0-3-2)
{Computer System Laboratory)
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nauvinueIAnLareIseuTIM 5 wuwin
o a c & v
01204271  ArinssunsuReasiUsinu 1(0-3-2)

(Introduction to Computer Engineering)

01204391  UfURMWRIYInYED WAL T AN 1(0-3-2)
(Career and Social Skill Development Laboratory)

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

01204499  Tasanuimnssunsuialnad 2(0-6-3)

(Computer Engineering Project)

Fyaniziden laitlasnan 16  widawia

=) < o ) £ =t = = t ]
WaniSou 1 Maduilunguussaumsalnasunuwasideniiouneivilunguei q

soluil
itlss .

01204399  MsHNNU 1
(Internship)

01204490  awnAaAnY" 7
(Cooperative Education)

01200311  vinwznrsieanslusudanssu | 3(3-0-6)
{Communication Skills in Engineering [}

01200433  ssuusaiRdQIMUaEinTAIUIAY 3(3-0-6)
(Communication Skills in Engineering 1)

01204213  MgenIAIu 3(3-0-6)
(Theory of Computation)

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

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

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

01204352  nvinneuazasusssnianaluladansaume 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

ume. 2

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

UfRn1aefetieuaznismAmugy 1(0-3-2)
(Basic Networks and Network Configuration Laboratory)
aninanssuassivainiatiauaznsussgnaldau 3(3-0-6)
(Network Kernel Architectures and fmplementation)
mislusunsuszuUBumeditn 3(3-0-6)
(Internet System Programming)
Uftiimaiadatisuaznisiiniuge 3(2-3-6)
(Advanced Network and Network Configuration)
anulasaibsyuuRauRIlmasLasiaTat e 3(2-3-6)

(Computer System and Network Security)

syuuRauRnmaitinuulians 3(3-0-6)
(Wireless Embedded Systems)
wiateliaeuazasinasuniedy 3(3-0-6)
{Wireless Networks and Simutation)

NMTaDNUUULTIING 3(3-0-6)
{Object-Oriented Design)

nsudaniwilusunsy 3(3-0-6)

{(Programming Language Translation)

FEUUATILU UL ILLAZUUNTET 3(3-0-6)
(Parallel and Distributed Computing Systems}
uluirmintwlusunsy 3(3-0-6)
(Programming Language Concepts)

FINTTUTEUULIATAN 3(3-0-6)
(Real-time System Engineering)
anmenssulusunsudszynaszduasning 3(3-0-6)
(Enterprise Application Architecture)

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

msdnnrsaluladarseume 3(3-0-6)

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

01204454  n1sdmmsmaluladuazuinnys 3(3-0-6)
{Management of Technology and Innovation)

01204456  msviwuiiosdayairiatiadeny 3(3-0-6)
(Social Networks Data Mining) '

01204457  waluladiiuiieanumng 3(3-0-6)
{(Semantic Web Technology)

01204458  msdwdsduanadeedy 3(3-0-6)
{Introduction to Computation Finance)

01204461 Vg iszfvg 3(3-0-6)
(Artificial [ntelligence}

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

01204463  nTUsEINARAN WIS UMD By 3(3-0-6)
(Introduction to Natural Language Processing)

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

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

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

01204467  amiusuAiioatu 3(3-0-6)
(Introduction to Robotics)

01204472  AISAUINTRTLAY 3(3-0-6
(Numerical Computation)

01204473 swuuwAwsaiinduasnisaiuny 3(3-0-6)

(Mechatronic System and Control)

01204481  mesfmRinTIRNETURUFIU 3(3-0-6)
(Foundations of Computer Graphics)

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

01204483  msUszulanadyguAWRTVA 3(3-0-6)

(Digital Image Processing)

d =y =
01204496 Sauansnaimnssnesiuned 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

USRI

(Special Problems)
mMsUszunadyguAiva

(Digital Signal Processing)
STUUNITTIIUIA YN

(VLSI Systems)

AN sALduLEmIUIAINT |

(Operations Research for Engineers 1)

AsAsennsantuaudmsuieans il

(Operations Research for Engineers |[)

AslUswnswUUHan Ty

{(Functional Programming)

enssuwtivdaiE nvisating

(Electronic Commerce Engineering)

anuuasUasadelunnsWwaugewawad

(Software Development Security)
AtIaYa

(Data Warehouse)
nsviiniiosteyaidesiu
(Introduction to Data Mining)
nsUssnanaTensUAsuLUas
(Transaction Processing)
AstduasIuTLTaYa

(Data Acquisition and Integration)
ssuugrutoyaduge

{(Advanced Database)
NINAEBUIDWALIS

(Software Testing)
msWangedsiuiuuaUnsalidaud
(Mobile Software Development)
MINARNLRAIVE

(Digitat Game Production)
msauganilsUssanAuu Iy

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

3(3-0-6)
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01219361  dan3usiBeging
(Business Intelligence)
01219362  msiSeuivaueiadns
(Machine Learning)
01219364  ANSAUWUANLS
(Knowledge Discovery)
01219367 msinTsidoya
(Data Analytics}
01219421  wiAlulagngiuauasn1TuIMIIaNTs
{Cloud Computing Technology and Management)
01219422  szuULUUNTEIY
{Distributed Systems)
01219451 walulansusnisiu
(Web Services Technology)
01219452  wdnnisAuTuAaenfbaTTAUTA
(Principle of Information Security)
01219461  Amnssutayavunalve
(Big Data Engineering)
01219482  m13@FUNEUIYARILAIN
(Data Visualization)
01219492  msuduszneunsvovsius
(Software Entrepreneurship)
01219493  iFenawismeimnsssruuneniined
(Selected Topics in Computer System Engineering)
01219494 L%ENLQW’]:‘:VI’]@FI’JH'S?&JFI?’]H?
(Selected Topics in Knowledee Engineering)
3) viuanisdanes Litaendn 6
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3(3-0-6)

3(3-0-6)
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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 HHUNISANE
3.1.4.1 seunrsansdviuidaillGouauiafine

U 1 prannsAnendl t FuUndBAR (B UTTene-u U GURNMS-vu. Anwdienines)
01204113 peuRumasuaznstusunsudmivirmnsaouiines 3(2-3-6)
01417167 ndinfansIAmNTIN | 3(3-0-6)
01420111 FAndvivlu | 3(3-0-6)
01420113 U{uRn1sWand | 1(0-3-2)
01999111 AIARILIURLAY 2(2-0-9)
Frnwnlng 3(--)
Frawenslsewa 1 0w 3(--)
JuAnwvialy nduanszagatiae 3(=-)
374 21(--)
Ui 1 anennsfinendl 2 Fuaumiaeia (Bu.usseis-su U juRns-su Anwmenues)
01204114 mswanadawsrainedidesd 3(2-3-6)
01208111 nauflsunuUIAINgsy 3(2-3-6)
01403114 VUjtRnsudnyataiiiald 1(0-3-2)
01403117 wdnyaiadivialy 3(3-0-6)
01417168 AdlwAmERTIAINTIY I 3(3-0-6)
011750 AanTsuWadnun 1(0-2-1)
Fudnwmialy nguarssaaniwisszneunts 3(--)

F@Enwily Fnansauna/aaufianes

g

ey
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uma. 2

U 2 mansdnundil 1 Jnununiein (P usseng-t U fuRns-yu.AnialgauLed)
01204211 adinrmansifiumswasviguinsruin 4(4-0-8)
01204212 wuuvilateyauusssuwasniuiiym 3(3-0-6)
01204215 adiamaniimugudmiuimnsaeuiomes 3(3-0-6)
01204216 ashasunaradfidwiviransraufiunes 3(3-0-6)
01204222 MIBRNKUUTEUURINA 3(3-0-6)
01204224 UjURnT1aIATIN 1(0-3-2)
01205211 asiATIEasindnl 3(3-0-6)
53U 20(19-3-40)
U 2 mamsfnedl 2 TNUNLEANA (30 UTTEE-T0UJURNT- B AN IENUE)
01204214 U{uAn1smsuAdeym 1(0-3-2)
01204223 MsANUHTRIINAmnssursufunes 1(0-3-2)
01204225 aoiinanssunazosilsznounsufianes 3(3-0-6)
01204271 Fennssuasuiinosiloy 1(0-3-2)
01204313 ATAwsIwviuazenuuUiuneuds 3(3-0-6)
01204351 sruuguteya 3(3-0-6)
01204371 wiallansudasdiunisussuianadug i 3(3-0-6)
01205242 wasuazszuudidnvsedng | 3(3-0-6)
59 18(15-9-36)
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iAa. 2

U9 3 pamsinedl 1 Fuunneia (s usigng-gu UiTRn -t AnwAigauLe)
01204324 Ufudn1sssuunaufinnes 1(0-3-2)
01204325 nsdeastoyauatielatnsnauianed 3(3-0-6)
01204332 s¥uuU{URNTT 3(3-0-6)
01204341 Fmnssuvonsiuwas 4(3-3-8)
awshalsEne 1 A 3(--)
Jynawizaan C3(--)
Jfnuialy nduanszegiiia 3--)
ekl 200--)
Ul 3 nmannsinunil 2 Trwunthgin (wu.usseng-w Ufiiinns-vu Anvsnenules)
01204322 syuuihi 3(3-0-6)
01204323 UjiRnsddnvselinddmivimnsreuiiunes 1(0-3-2)
01204391 Ujumnisinuminussinuasinu 1(0-3-2)
01204421 (ASavnuRaNAIADS 3(2-3-6)
01204437 arwasasasyuumauRines 3(3-0-6)
Funawwden 3(--)
Fundanad 3-2)
52 in--)
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uma. 2

U9 4 aansdnenil 1 Fruauniaein (tu.ussere-gu U fuRns-vu Anwmenues)
01204399 n1sHNe 1
01204495 MswSaNUlATIIAINSTUADNRILMDS 1(0-3-2)
Frnnayseae 1 a1 3(--)
Jamsiden 6--)
574 al--)
U9 4 man1sfinundl 2 Taundaeie (Ta.usseeg-r.UfURms-ge Anwigsues)
01204499 TATWNAAINTTUABURILABS 2(0-6-3)
Jguaniziden 3(--)
Jnfnwily nquimansequuiorand 3(--)
A udoniad 3(--)
Pl (=)
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uAa. 2

v aa o a a
3142 LLNUﬂ'l'iﬁﬂ“el’! ET"I‘HiUuaﬂ‘VI Lgan Liﬂuaﬂn“aﬁan

9 1 mansinenil 1 Fuauniagia (1u.Us5e18-93.UFURNT-3. Anwnagnute)
01204113 paufwaiuasmMslUsunsudmivimnsneuiinas 3(2-3-6)
01417167 AfRMEARTIAINITY | 3(3-0-6)
01420111 Handvialy | 3(3-0-6)
01420113 U{TRMAENS | 1(0-3-2)
01999111 ANERILVALHUAL 2(2-0-4)
a1l 3(--)
e lssind 1 nw 3(--)
Jednuwialy nduanszagtigy 3(--)
Epsl 21(--)
Ut 1 man1sinendl 2 Furuniaeiia (u. ussae-au. UfiRne-v.Anwirtenuied)
01204114 msWaI1sawIIReLRIADsTeY 3(2-3-6)
01208111 ASWgULUUIAINTIA 3(2-3-6)
01403114 UjtAnvAnyalaiivialy 1(0-3-2)
01403117 wényauadivialy ~ * 3(3-0-6)
01417168 AfarARTIAINITY I 3(3-0-6)
011750 Aanssuwadn 1(0-2-1)
JdAnwialunduanssamaniudedsznaunis 3(--)
Snfnwmialy Fwersauwme/aeuiines A--)
T ' 200--)
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uAD. 2

U 2 mannsdnendi 1 - dwuvieie (u.usse-ru. U fiRms-aa Anehenuies)
01204211 AdlnenansifumheuazvguinsAuIn 4(4-0-8)

01204212 wuurilaveyausssuwaznsuATym 3(3-0-6)

01204215 adiamansiugudmivimnsneuiaines 3(3-0-6)

01204216 Auinzlunavaiifdmivimnineufiuned 3(3-0-6)

01204222 MIOBNLUUTHUURATVA 3(3-0-6)

01204224 UHURNITITINTIN 1(0-3-2)

01205211 nnsimstisasindl 3-0-

5 20(19-3-40)

U9 2 ananisAnedi 2 uruvieia (vu.Ussee-ru UfiRns-au. dnvidinuies)
01204214 UfRn1snsLATaMN 1(0-3-2)

01204223 asHnUFUAMImnssunenfiames 1(0-3-2)

01204225 anrlmenssunasasussnounouines 3(3-0-6)

01204271 Fminssumeuiamesidecdtu 1(0-3-2)

01204313 MsATEiuarennLuUTuneuls 3(3-0-6)

01204351 syuugudeys 3(3-0-6)

01204371 mﬂﬁﬂmiLLUéa’lumsUismamaé&yQmm 3(3-0-6)

01205242 WasuazsyuuBidnnseiing | 3(3-0-6)

573 ‘ 18(15-9-368)
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umg, 2

U 3 aanasdnenii 1 druauniaeia (vu.u55818-30 UHURNS-10. Anwidienuies)

01204324 Ujufinsszuuasuiiunad 1(0-3-2)

01204325 miﬁaaﬁ%’a;&auamﬂ?aﬁqaﬂauﬁ’ama's' 3(3-0-6)

01204332 seuudunnig 3(3-0-6)

01204341 AmnTsuaaviangs 4(3-3-8)
AMEERUSEIVA 1 A1) 3(--)
Jwnawividen 3(--)
JAnwwhlunguanszotiia -2
Eit 20(--)

Uit 3 nanasAnedl 2 Frunumiineia (vu.ussere-u. U OB Anwdenues)

01204322 szyuilei 3(3-0-6)

01204323 UjiRn1sddanselinddwivimnsasuiunes 1(0-3-2)

01204391 UjuRnmeiaRvinuratgwwazdan 1(0-3-2)

01204421 PTedePaNRImDT 3(2-3-6)

01204437 AudasaiuIsUURBLTILADS 3(3-0-6)

01204495 AMswBELUlATHImNTIRBURIAE] 1(0-3-2)
Fwnanizdien 3(--)

Jwndeniad 3(--)
9 i8(--)
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UAD. 2

U1 4 manisinwii 1 durunaeia (1. usee-w UFUTRN - wL Anwimanuias)
01204499 Tassdmnsurauames 2(0-6-3)
Fmeassmg 1 s 3(--)
Frnanizidan 3(--)
Jendnuhlungiinanseguioman; 3(--)
wnaental 3(--)
3 14(--)
U7 4 namsfinunil 2 Jruduniene (gu.uTsane-tu.UfRMT-we. Anwimenued)
01204490 awiafinw z
T : L
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Ao, 2

3.1.5 A195ue1e3en

a W o )
3.1.5.1 i’]EJ')‘U'WIL‘ﬂﬂ‘iiﬂﬂ’)‘d‘]‘iﬁﬂ#'ﬁﬁﬂ%ﬂi

01204113

01204114

01204211

AarAmaswaznIlusunsudmiuimnsnoufines 3(2-3-6)
{Computer and Programming for Computer Engineers)

Tassadefiuguresssuuneuiannsadiolnl msudtigvdedunouid s
sanuuuwa WA TUTunTy madsulvsunsdassiumanmnsefuge nslusunsa
Waing nsilaufuinisiusunsulufesdfifinrsneuiames

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.

nsiannaiaudreuiaesideiu 3(2-3-6)
(Introduction to Computer Hardware Development)
msltsunslussduadauns  iedasiiafensnuuuikuisasiand  nssuaums
Aawinensiand  nisUssneumiuvassBdnmsslindiugy  vinusiugndunns
Wannssuuduwefinvosasswde
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.

AdaAERSALULIBLEE Ui AT AU 4(4-0-8)
(Discrete Mathematics and Theory of Computation)

\ ey warfleidu assnanand Bnsfiguiuazquibmendamany donuway
funeuTBuvudend) Bnstuaraudiiusuuudnngsn  eelmnadinuay
hgnsalwuuting salmnniwuunaasasliensallifiaiun indesdnsisuey
mssnalls Yaywiddnaulaild

Sets, sequences, and functions. Logic. Methods of proof and mathematical
induction. Recursive definitions and alecrithms. 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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(31204212

01204213

01204214

upa. 2

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

Toyeriiaunusssuitugiu Teur neaFeaiudeu uarrey sremsiulsl uaznsm
msaidayauussi funeuitiugudmiuuitiamn ldud weaBianiswiuendle
lwus FaSeE3adn msieeianududeuvesiuneuis

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.

MUANIATIN 3(3-0-6)
(Theory of Computation)
JoriidenTountden : 01204211

aalanaAndaivuanasidslidmun  arwwashensaiwwudsnd ealn
seuuunmaaghonsaflifedun wlesinsiisaasmsduanld duduves
gova n1senalilduasiymidadulila

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.

UfURnmauAtam 1(0-3-2)
(Problem Sotving Laboratory)

mswauinee nseenuilaaideyauastuneu®®  msuAtigundhens
lsunsumeufimed

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

by computer programming.
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01204215

01204216

ume. 2
s
pelmenansRugudmivimnsreuiaes 3(3-0-6)
(Mathematical Foundations for Computer Engineers)
Uiglnnmesiasnisaain wainduasmsnauessuudadudiomndng ns
wlandudu Freuresssuundudu seuulainu aunadeeyiudiBadususumi
svuvaamadeeuiuidadu  msudlgmiddmnsumensufinnal  msman
wneiigadosdu
Vector spaces and orthogonality. Matrices and matrix representations of
linear systems. Linear transformations. Soltution of linear systems,
Eigensystems. First order linear differential equations. Systems of linear
differential equations. Solving engineering problems with computers.

Introduction to optimization.

auunsdunaradifdwivimnsaauiieas 3(3-0-6)
(Probability and Statistics for Computer Engineers)
Jeiifeadousnden : 01417167

araiasdu eraniwsfusuuitouluasanudaszveuanisal 6
wisdulisailiouassaides daidunsunuauazammnuiy Heiduvssduds
duidsauavvanesi nguasitunuaruinlvg nauidiatnat aliinssauiuay
MIEFIAWNNIATENY sUssnammfiteed  asvedauansanuaivd ans
wAAWRMIFURTRE1 Femnderiu Msvaseuanuigiu mMsUsvandiuligwima
JanssuAauRnas

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.
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01204222

01204223

01204224

upa. 2

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

‘szwﬁﬁﬁaﬁugwu Ruadianuuya nataniseenuuuneAdvia aednng nsan
guansangliAniign 2andnlsvauinsgiu esdeddu WaU-WasU 29958
amuuuulIzaUatazkuuliUszauiaT fkaals sai waswIy WITAIM NT
ldraufimaitiseanuuunpsing

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.

astinUfiRmddimnssunauiames ' 1(0-3-2)
(Practicumn in Computer Engineering)

dnsenoutesaufameduyarauasmsindeszuuUFiRnsaltlvl msld
midomdine wasiaulusunsuuussuulfuAntsaieinl - mevswmeniuiTul
wispawitedasdy FnueNugruierfuamnaenforeniuned

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.

UfUAN1734979TIN 1(0-3-2)
(Logic Circuit Laboratory)
JiieaSouindeu ; 01204222

YRtAnmRefudesiiFeuluion 01204222

Laboratory works related to the topics in 01204222.
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01204225

01204271

01204313

uAo. 2

anmnanssunazeasfusenoupauiomes 3(3-0-6)
(Computer Architecture and Organization}
Ffideauuanneou : 01204222
Muguanilnenssuneufiuses  adamanivesraufiuned  lasaiewey
et sEnouMmeau) nsdeuralaznsieas nMuueawNud aunsaldawdy
asdlsznauLarn1seanuUIIhelssnaranats UssAvsnmwuasnisiituasssous
KUUDIEBITEUULLUNTEY Uﬁﬁ'ﬁim‘iamﬁmanﬁuLLazaaﬁﬂssﬂaUﬂauﬁaLmﬁ
Basic of computer architecture; computer arithmetic; memory system
oreanization 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.

Srnssunsniaaefidassu 1(0-3-2)
(Introduction to Computer Engineering)

msdnUiiRnmdasiluidedifudestunnluneluladludude 9 vea
aimnssunoufuaed  mstaelastnmnsmrenmeiitamiluiia
239

Hands-on introductory workshops in topics related to computer
engineering technological trends. Presentation of a computer engineering
project that solves real-world problem.

meaTsitarosnuuutuneis 3(3-0-6)
(Algorithm Design and Analysis)
Syiseauunnion | 01204211 uay 01204212

mseenKUULAYIAT e TUReuTE arwgndasesiuneidt nisieseiaou
fudou TumeuitBearliu  wallamsudausniaterruy  mslusunsuuuunadn
Tayudan1sdn Jgvnsw Tguuuauysalidud

Design and analysis of algorithms; correctness of algorithriis; complexity
analysis; greedy algorithms; divide-and-conquer technigues; dynamic
programming; combinatorial problems; graph problems and NP-complete
problems.
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01204314

01204322

01204323

uAo. 2

adfdmiunmszynamadmnssenanfianes 3(3-0-6)
(Statistics for Computer Engineering Applications)
FdidsaFeunnneon | 01204216

msfuaiuavnsainmdays  malensidegauuulsian - AMsiae
aruedsusan mslessiluuancey  adfudiley  aseSeudeys  wasin
szgzmng Msldendauds Mtemussiiuaililunsfouifenses nmsUssgnd
NSAdd

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.

EEANTASLD 3(3-0-6)
{Embedded System)

lulasroulvsaaesuuuihn Tsunsuuuuilein  seuuUfjdRnieinanase ans
Amnandsn  nseenuuustuuidaield Sensesnwuu  edesiawddy v
Ussnanakuuilsfmanswiie ssuvilafhuueietis msifourewazssuudaygo
Held

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.

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

gunsainiadwiunmatanszuursufiuned smauiawmeiuseend 2993
soUwsudussand  nisussandldssuululasreulaaedfuuuilefs  madondaiia
msin madeudaseniwsvuu nsiaulasunain

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

development.
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01204324

01204325

01204331

01204332

uAp. 2

UfiRmsszuunsuiowas 1(0-3-2)
(Computer Systern Laboratory)
Jenfideadunniou : 01204225 wag 01204332 wienSauriu
UftRnsieatuiFasiizouliin 01204225 uas 01204332
Laboratory works related to fopics in 01204225 and 01204332.

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

Lﬂ%‘é}‘t}r‘lﬂnﬂiéﬂﬁ‘ﬁ’ﬁ"ﬂ&dﬁLLasu’lmi“q"luiSUUﬁJﬂ Hovdnyaes mseiﬁmga'iu-ugu
nenm msmuaslussduidonlesioga  waluladveuneterenfiuneiuion
wvnsiwaruinanite aninensunisdoarsuasinsiveea

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

pratocols.

drusielszauganitIsEuy 3(3-0-6)
(System Software Interface)
Iideudsuannau : 01204225 vie 01219222
gonsuiiTuRnTaularTAnIN1si e urelUsunsldou  wealuaes &
ussglsunsy sdeuloe shussanaunales pddlusunsy Anudiiussewing
ssuvUfUinswasgandwrimsudanmulusunsa
Software responsible for managing execution of application programs;
assemblers; loaders; linkers; macro-preprocessor; libraries; relationships

between operating systems and language translators.

suuUAURNS 3(3-0-6)
(Operating Systems)
iidsaSeunnay : 01204225

wndnugneassruUUiiRms  nssuunwesamsndeniu  madansuas
ASAMUARIAUNSEUIUNT NMIIAMITULTVERBN N159RNTUEANTT S3UU
iy AnaiunwesTEUURBIRIRES

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

uAg, 2

AFINTINTONANIS 4(3-3-8)
(Software Engineering}
Joriidpedeunney : 01204212

WUNARFUASELIUMITONALIS MUUUUBINTZUIUATTOWALIT NISTRNTTIAY
msfsdayannudons wallanslinswiuazniseaniuudelng nwinislueg
wugduuen  anilianssugeniuad  a1seenuuuiuugl  wedanisasisaey
gandwdd msdanslassnsganannd

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.

nsdanismaiaugeniLg 3(3-0-6)
(Managing Software Development)
SriifpaGeunrau : 01204341

wanMIMWASEUILN STaWALIS miﬂ%’uﬂqqnismun']‘i‘dawﬁl,l,ﬁuasimma
AN TIAGTEINTLUIUATSEONIWIT N1SINNITUALNITTIVTWATINADING AT
dnslasennsvaddnay msussdiu MIaEY  ITUlaTNISNauUNUM NS
Ussiunuameedins mallansnsiedey mMsudmsnmsdafiv

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.

yuugutoya 3(3-0-6)
(Database Systems)
Jifieadsunniou : 01204212

dnwairiluvesssuvasauma  wadanmfiudaya  nsuinsdeyauaznis
funteya nisdnssuuuiutays wialianisdhficdayauuuniteg ndnnsvesssuy
gudayauaznsdanisgiudeys pudayauuudiudu uuuedetns woudeduius
wazuuuieing nisussgnsildaussuugrutaya

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

upo. 2

nMINELALITEaTIUVNANALLlaBI AU me 3(3-0-6)
(Laws and Ethics in Information Technology)

nginsuarTEsTIfiReesuRsuRwsstazmaluladansauma A3
wndleduargsnssudidansefind  nislfussufiuneifistaguizasd  (Seufufy
anuifisudumsdsauluimuasaana @Sawlunisye deyaimansduynana
arudssdussuupanfiaees vindaunsagn

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.

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

mawasuuidadu mswasiSes nisulatanats nauUasd msuuadomdn
waznsUssend

Linear transform; Fourier transformation; Laplace transformation; Z

transformation; wavelet transformation and applications.

UHURnsiuinweneI Inwazdany 1(0-3-2)
(Career and Sodial Skill Development Laboratory)
Vinwgn1sdearsuazn1siniausndude  mITaeuiazdania invens

[y a o o ¥ o v v
L%ngﬂ?ﬂmt“:aﬂ ﬂﬂﬂu']ﬂl.!.ﬁb‘iﬁﬂﬁiiu NNHENTTUETUD ﬂ']iu‘jUNU'] ATUILUDINU

u u
]
2/ =

Aeafunnssana mmé’ﬁaaﬁmﬁmﬁ"um'iﬁui::ﬁ’uqﬂﬂa ﬂ'nuﬁl.‘ﬁ’mmul,nﬂ’aﬁun’ﬁ
Dufusznaunis

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

umg, 2

ASHnMUY 1
{Internship)

nsinsndluaigdrienssunsuianesiuanulssnaunisiensy MU
masy mhwnusPamie wisaoufnm leedsseziandudunubidesndn 240
$lan wazlitioandr 30 Fuvims eliléusraumsainnnsliUfiReuilas
wauvnadmiudwsvarTinIimnssunauiuae s

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.

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

Wanémauﬁuﬁlugm wuuImsntsMwIampusy Mln mMyia wasns
svtuiBemaud naulasuuugiuny  wesmaudy Junsuiimsulasiieiiy
meudl MswendvssnauLumBLil SuseuTEnFMALUUATELRY Me1nns
Wnsiadundnlouiy suszgndldaumeauduneuimes

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.

\AaUuABLALADS 3(2-3-6)
{Computer Networks)

o :: L 1
TrvivasSeunan | 01204325 wis 01219224
P = o ] W
galwslneeaiidi/ledl mseenuuuiaviieyled nslvmsantsdnwun

ndeulseszuhanietededidinled msdanmeiatie arusiursteaaiedng
\Bufieated Wiknsulssandnnuasadie

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

ume. 2

UftRnsedotauayansaiugy 1(0-3-2)
(Basic Networks and Network Configuration Laboratory)
JeriiseaSenasu : 01204421 viaifouniouriu

UfTRmaAeaiuin 01204421

Laboratory for 01204421,

aorllngnTsumsiiualATadnsuasnisUssanalday 3(3-0-6)
(Network Kernel Architectures and Implementation)
niidenTeuninew | 01204332 wise 01219222 uas 01204421
wurRansimnanlrenssurefiuaieiedis  lastadedeyaluseduinaiiua
Taseafnsdu msdredaduvdsnnudn msussaudanslueesiva Wawavay
m3dadoaz  nsdedeyalusziumeiua  mafawlugarTatalussdumofiua
mudeursszvinluganediua n1sussandlianitinonsaunesiuaieiedi
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.

nslusunsuszuudumesiin 3(3-0-6)
(Internet System Programming)
Ayriidaalieunney : 01204325 viie 01219224

78R nudoulusunsuduiuins msdeatsseninenssuiunts n1sde
Usvanudeniinfidiuazeif nsvuumsiuey seffenifin dunouisdmiugiuuas
A liUSms Wswnsuduguniniaiatne

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

uAs. 2

UitiRnmiedatieuagnisadAiugs 3(2-3-6)
(Advanced Network and Network Configuration)
SiieuTeuanney : 01204421 uag 01204422

Tnslnaeansdodumns nsdernsmuaunindiie nseenuuuaznsie
ssuukauailou seuunsaind mssenuuusEUueSetiauitantin msvihnu
Sufuresgunsalanvanvanedudn

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

interoperability.

aulasnduszuursuRisailazaiatne 3(3-0-6)
(Computer System and Network Security)
auasn AemaszuuRerRaLmasazsrULAS ateldan n1sTaudlaealy
n13¥estunaznisantguiainnislaud aeouvesidilew snoauses
suuUftianisTaeialu ndesilelunsnsadeunnudasads nsnaaeumsiang
ssuuAseYe mMsiuilafumanisel nswannulavearulaende
Practical computer system and network security; common security attacks;
attack prevention and mitigation; TCP/IP wvulnerabilities; common OS
vulnerabilities; security auditing tools; network penetration testing; incident

handling; security policy development.

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

anntnenssy nsuszgnd uavyelnsinreadmiunietietlinliang Tuslnaoa
domsitsviuingg msvidumaaznnslvatesdoya nsnaukasUsananateya
ssnhavine Mad1edaUaemadegunsaiuanedoya msdansinds nsmuniin
Tlad nswmuuasiaderendusuuanidoulsdldae

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

wireless nodes.
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01204432

01204433

iAo, 2

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

msfoasuuuliane  wdeteawwiuuuliang  welulad  aesguues
dszneu nmsmuaunslddeuuuliane antinenssmemenmuudliaouas
mssanuuy  adawfauasasiliiiona  Suwedidauvuaioudl  n1sdhans
w3ate nsuTsiudseaviaweladne

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.

nssanuuuLdeing 3(3-0-6)
(Object-Oriented Design)
Jeiiseadoumne : 01204313
nsWaLgeriL e ingduiussuuaaumassuasnns  waluladinguuu
n3sa1e anlnensmuwuuassuiuaznislszend
Object-criented software development for enterprise information systemn;
distributed object technology; common object request broker architecture

(CORBA) and its applications.

nswlantenlusunsy 3(3-0-6)
{Programming Language Translation)
Tiideaieunnoy : 01204225 wie 01219222

nsdnasduszneumsiusungy  arudidasudmfuniswanwlusuney
wazswlamw  MyeTei@dnt 1 Boneduius  wasi@rnnuing  nsde
sdunsasndtdnual msaiesimefeuagnisuiusialivnsiign msdants
JalinnaIasEnianTsula

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.

a4



01204434

01204435

01204436

ueg. 2

FEUUATUIULUUT LA IUUNTEANY 3(3-0-6)
(Parallel and Distributed Computing Systems)
Joniifioaiuuninau : 01204225 uaz 01204332 viie 01219222
ndnnstaruuIMRUHURYeTsUURUUNTEY giaLasuavBWALISLUVTUI
sruuvnglfuarsyuunalng aruduniasauUasnderesssuy myduiaily
e wi3ind
Principles and practices of distributed systems; parallel hardware and
software; scalable and large-scale systems; system reliability and security;

cloud computing, MapReduce.

uluvirmtnwlusunsy 3(3-0-6)
{Programming Language Concepts)

Tasahauaznisiresdussnounwilisunsy fAnlszunanantyn Mneduiud
wladoya msmumsd@dumMshou msmurulvsunsudes nsdnnismieifv
arudr  wallansdugqrisnsuniazaiuvesne  msfinwuazlieudigunsey
wuaRananveaensiusingy

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.

FFINTIUTHUULIARTY 3(3-0-6)
{Real-time System Engineering)

feuuarUssianessssuunaneit UssAun1seeniuussuuaniy  fakuu
Woduea Aruamuserdsy mndeiield meviheumdeuiy mavilid
Famagdy msfeans nsdaddunansis msaﬁ'uaquwaammuaxﬁqaeham"’i’aaﬁa
sEUULIaTRILUUEAT AsdlAnw

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

(1204438

01204451

uRa, 2

aruaensibssuunauialnes 3(3-0-6)
(Computer System Security)
Siigeasomnney ; 01204332 uag 01204325 wSe 01219222 uas 01219224
wdniuguaruiuaslasndiy Inermssadu nrsaruRunsIEy msfigui
43¢ anutumtlasndovesszuu aruiuaslasndovesgudoya austuas
Jaoastorainiedns Ussiduduaudunnlasadelussuunaniianes uas
Sumadiia nguueiiivadasiuanuiuncasafovessvuuaeniounes
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.

aontmunssulusunsulssgndseduasdng 3(3-0-6)
(Enterprise Application Architecture)
JyiidendEufa : 01204341 w3 01219243

Ao nunssuvesssuuasuRamey andnenssuvsassuuiiudaya
aontlnenssuversunszuutasgeviuailusunsuUssgnd anlngnssuszuuninm
Jasafy aniimsnssudeuinisuaznisdmnndanins weluladadelvidunis
fun msiiudoyaiarseuulATeug

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.

AIBBNLUYTEUUT UTRYa 3(3-0-6)
(Database System Design)
SerideaFeusnnioy : 01204351 vide 01219231

uuudassvotoua ssuuiwﬁauﬂauuuﬁ'!ﬁu%u WUULATRTNE  WaBLUULES
Auiud Tassadnagrudeyaidenssn wouiinazmnudiud nsufuussingiuves
GHE mwﬁmmigmﬁagmﬁam‘ir‘imuml,azaaun"m nsfnwAasnieves
Foya mafudrsesdeya ns¥nwanugnios ardeliold uazAmIAIENINTDY
doa sruugIudeyakuunIzay

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

upa. 2

msvansmaluladansauns 3(3-0-6)
(Information Technology Manasement)

nsenszuLvhsunAluladansaumad  MIINaUUSTULENTAUWA AT
Fanrsninensmanaluladaisaumea  nsdanislasenisdmsunisesniuy 11s
Wann n1sade nsdnde waznsUssliunasvuuansaume ansiaswiatldine/
wauslenildwsuseuvansauwad  nanszvivaaamaluladansaumeiesidns  so
yARa WavAedaAy 93us35M NvIne uavuleungseRulsunaiisfestumalulad
HA1TAUVIA

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 [T.

msfufukazniuuiiosdoyaliu 3(3-0-6)
(Web [nformation Retrieval and Mining)

fugunsfufuiaznsiaddudaya msUsudiudszaviamm msasnaadu
annelug indasiioluntsvinnsseil Tassadufuguaunalng ssuulvdgaia s
naduarlaseadrasdunsv Ussiamnsansunuudedan m'iﬁwmﬁadﬁa:gaﬁu
\ilemuaziiuanden wisdlovimiles wusiassnisuiulmiveadu

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.

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

welulaf  walulaBasaune  wianssy  nagwiilansinnismaluladuay
wienssu  Indnstisvenvaluladuazutanssy  arsnueumalulad nswan
walulad  nsmuauwavnisUssdivwavalulad  msnusuuIRnTIe Mt
winns TR msmuauwarmsUssdiuee winnssunisudadu

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

technoloey and innovation.
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01204456

01204457

01204458

uAw. 2

nsviuvilasveyariatnediny 3(3-0-6)
(Social Networks Data Mining)
LLmﬁwﬁ'nLLa3°t°?umau3§m's'lum'ifit,ﬂ'i'lzﬁ%’aa_gauum‘%’aﬂwé’muaau‘laﬁmm
yuuawaInivilasdoya MyAunugLTY AMTIATISHTIRUING MIVIIUIEAIT
Feulss nMslaTizidvdna
Key concepts and algorithms for analyzing online social networks from the
data mining point of view; community discovery; evolution analysis; link

prediction; influence analysis.

weluladiuBarnununey 3(3-0-6)
{Semantic Web Technotogy)

wuadauEer Mg anw ansaew lesiuudaea Jeanssuesulnlad msli
winpa Mwdadnnundimumane finiRawriuanieiile indesionisluunsu vinns
Budnrumung mskanstdodenisussanadoyatuialvg eriauaiussninm
guassudfngewsiual  wnliid  vedn-wes  uasmeEluayuTBINTEIY
Tusunsulsunanuuruusaswianiu msUssgnamuiinnuming

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.

nsdudsdnaniaiu 3(3-0-6)
{Introduction to Computational Finance)
Joiseaiuinniay : 01204216

nsdudesdu  eynsunanmsiiy  avduiud anaudumaiiuee wazArw
adnuads wuudastoynaatunnItu nstedauiiuuusY filideaes
$u sasmssmesuneudnila  ansterelaslinmsiuiiegguuuunients
Ussnoin  msmAnivnzanfigauuuBaiadntunemsiu  nsmmedalWaled
wnzaufign naduwuueeaulay

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

A, 2

Unaseiug 3(3-0-6)
(Artificial Intelligence)
Junildouiouindeu : 01204313 via 01219217

Hyawiszvgidesiu vouwn fun wauwaila nisunuaug Tasadinua
mewwvara nalnnsiara avslimgranuuanmiesiuuesnaiianissum
od nsTewen madsudtaaader  maUstnaREMSTINNG  Tirumans
naviuned sBUUdideny

Introduction to artificial intelligence. Scope,. history, and techniques.
Knowledge representation. Memory structures. Reasoning mechanisms.

Probabitistic reasoning and searching technigues. Garmes. Planning. Machine

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

sruufdungmisidasdu 3(3-0-6)
{Introduction to Expert Systems)
JeriisaSuunney : 01204461
wiadiamsunuaTluunTey uuunginae uasUIUTIBAIIVING  ATSAN
smw  mséravmpaieiBiumihuazaeevd  detessuudiugnis 0
FENIUULATMTATNTPUURT YRS aadenlastussuuarmdnlsammsssuyd
Knowledge represéntation 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.

Y # v

A1SUTENTANANTEITTINYIRLUDIRY 3(3-0-6)
(Introduction to Natural Language Processing)

winrsfuamilugiuauiuansUssNana AeIsTINTIA ATIATIEN
Tastadalseleadannedusius nsunuanuingvasylen Msilassiuarasne

- !

auieIRuTEnInwselea

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

unpa, 2

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

Tnaamsfdaguam namsiaduveu mauvugUsaieEmaiganzUT N
afmaudnuae  M539TINg Tasetneuszamiiisslunisuszaiasanmae
oviinned watnadsllluimumaninoufinnes

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

computer visual processing; modern techniques in computer vision.

miﬁwﬁaﬁay@LLasn'ﬁﬁuwum’mi'Lﬁaqﬁu 3(3-0-6)
(Introduction to Data Mining and Knowledge Discovery)
Juniifeadsunday : 01204351 wie 01219231

nsvuaumTItuwUATg  Melleevdeys  msdmaatieya maeisutaya
wirdlamaviuilesdoya nsduundoys aArsfunungeudiniug msdangudeya
m3ussgndnsviuiliesteyalusimnsay

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.

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

Tasstheussamidien wnAnftugruvesnadeuuuuiidasy nsAABuaIT!
auusaznsunsdoundu  Tasetheuvudsimnns  Tasshowuuiundu 0
Soufuudlifidfingeu  wuudwomsaing wuudaesdmiudgmdadiu - a1
Ussgnalilasstneyszamisuuuudn

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
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ransuueud ey 3(3-0-6)
(Introduction to Robotics)

wAaRugurewjusud  saumaniuasn1uUad namansAugIL Faumans
uthanthuastaudiansindy Mssuiiavianssi MINAEIEUINT. N1SAIUAY
Joundu msussandldnuugud

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

planning. Feedback control. Applications of robotics.

ANIATNALTEWLAY 3(3-0-6)
(Numerical Computation)
Aanfideadouinien : 01204211 w30 01219218 uay 01417168
lassassunatdnuawoNfinmel  Juseuitiensusainaraiavadin
msldnaimaffiensuitignimadmnssilagsmds MImAssnams a3
yayus nsBuiitnsmdsinay madhaunseyiud ssuuauniaady ualiilgs
Wy msuFummdulfcmnzay wesfulaniisioda
Number systems; algorithms for number crunching; solving engineering
problems with computers: estimation, differentiation, numerical inteeration,
differential equations, linear and non-linear system equations, curve fitting, and

fast Fourier transform.

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

MIATIFMUUTEUUNATAREZN1TIABIUUY nststssuudesiu matiesien
Tlawaan mermeilulawuaud adosam aseanuuuiniugy ssuy
usuiweswarvselindilfoneds  Wugeiuosuengiawnad  AwRaAYR
\w3pedng aumamanidnluiflugeamns

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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01204482

01204483

usn. 2

nauRumanTTNdSuRugL 3(3-0-6)
{(Foundations of Computer Graphics)
Jurfidesfuuunnou : 01204313 uie 01219218
UseiRmanfuasnminiuneufunedniiing ssuumsniaseinsifing diusie
UssanudmiunsideuUsunnnlssgninyind  dumeuitusmaeinsiindiiugu
nswlansuindia faur msfinsandmuaiuiiiusng medesudarmsisuiaed
Hufia _
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.

mslanauseninouiuaesiviyed 3(3-0-6)
(Computer-Human Interfaces)
AerfifenTuunneu : 01204313 w3 01219218
nsseniuuazasnsvuUieteseigiiurendused  aorlnenssudu
anfawasuasgarauivasaniiiudiuyana  ssuunsluunsdelng  nsdnns
dunanmawuulanaukarda el
Design and construction of human~computér interfaces; hardware and
software architecture for personal workstations; object-oriented programming;

interactive display management and windows.

at

MIUTZLIANAANIUN WAV 3(3-0-6)
(Digital Image Processing) .

msUsenanadyananmistaniuiuseuitluuiumasnisszgndnsldau
234 1y nsussnaramu nskuasBalaunsy NSUTRdYQIMSUNIY NMTNTIII
Yoy nsUFULAIAW MIwdsdaunn nsidisiavesnmineasuiunes n1sluse
daya sUnwd maunudnglugunmuasnisidning

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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01204495

01204496

01204498

01204499

uAa, 2

anhafn 7
(Co-operative Education)
m‘sﬂﬁﬁ'ﬁmuluanmﬂs:maum'i'(,ué‘nwmswﬁnmw&"zmmﬁa’tﬁlﬁﬂsxanmmi
namslulfiReuilaueumnedmiuanuinimnssunauiiaees
On the job training as a temporary employee in order to get experiences

from the assignment for computer engineering.

nswseunTlaTnyimnssunsuiune s 1(0-3-2)
(Computer Engineering Project Preparation)
nMsRENLULLAZNT19 AN AT AMINTIN MATEUTIBNUINAT NIATIILEY
Frenenarsinnis mmhlauesennms  maesendatauslassandinssy
Aoufuned nsilaueidelasany
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.

< =y o «
LTDAANIEVNNIAINTIUABUNURDY 1-3
(Selected Topics in Computer Engineering)
- = o w 1a o vov oo o |
Soaawznimnssunsuianeslussiuliyyns widaSeadasululuusay
MANSANY
Selected topics in computer engineering at the bachelor’s degree level,

topics are subject to change in each semester.

Ygywniiiey 1-3
{Special Problems)
=2 t L o o '3 o = = = < =l [
MsAnwAuRTIMITrInTTIAouR s sEAuUS T waslIBulS s TsuY
897U
Study and research in computer engineering at the bachelor’s degree level

and compile into a report.

{asaidansinnauines 2(0-6-3)
(Computer Engineering Project)
Sdiseaiaunnal ; 01204495

Trsssuihautsluusueng 9 meimdmnssureuitines

Project of practical interest in various fields of computer engineering.
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1
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3.1.5.2 s1g3giiL

01200311

01200433

uAg, 2

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

Tassadaiiuguasssuureuiunadalilnl msuwnudeyalureufinned s
uidamdetuneu’d n1sesnuuukasiauAlUsWATY madolusunsuieedudae
nwspaugs nsEnufRnisusunsudheirdeneufinas

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.

Busieigusnudngns

vinwennsdeanslumdmngsy | 3(2-2-5)
{Communication Skills in Engineering [)

vinuemsdeanslusidnsegadiusedviam nsdauBmsufdio  glens
URURI Matisunuddy anstileruvinevaansasndsunadu N1sNTEViEe
MAEINIS NMsLITmdusun ' _

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

seminar.

seuUaalRdgeyu waz Insauuia 2(0-6-3)
(Signalling and Telecommunication Systems)
Frfideaeunnew : 01200431

sruuealRdgnn ssuulnTauunal S3UL SCADA wasssuvagnssudlwiily
anllulsanelng szuy Interlocking  gunsalthmsald  aunsaiuudisalw
szuudeansuuudne q AldAusaly gudmuaunsiAusa szuu SCADA svuusig
nssualwiudsalfin ssuudnenssualWiinssuansauuused 3 ssuuiionssua
Iwflussgenszuaaduiuu Catenary uag Pantograph amildnalwihdwmiusalvh
NNY

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

1pa. 2

MRS 1EAas LA | 3(3-0-6)
{Electric Circuit Analysis I}

figny unAniugiuuasiiig ssdUsEneues 2esANUFIIITY widsiuilall
Sasy vwiisuazaisiassd MslnTeilnuauaiuy ety oul
s eedUsTnovEsamdY  2eeTduRuniuasdusiuas Feyayreuguled
umumwees  msieseidgonalviinssuaaduluaniuzaim 2995083
NIEUAFAU 1T

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.

2993uassruudidnmseling | 3(3-0-6)
(Electronic Circuits and Systems )
JeideaTousnien : 01205211

gUnsafansfisinh dnuvamanenszuausulasmmdvasgunsaiBidnmseting
nTliTsikazeenuuwsBdnvsetindiuguussnouielalonuaziees
wiaeelW sndameidectuarnsndaneinaaunanissnviea duea uasly
Fuoa 2995luLsansBawefuarmAneidnuuadnyemiudames 1993
'v1'ﬂus“naLma%Ltauzﬁanl,l,as'mﬁﬁ'ua'laﬁug’m NI UARIVIBLATUTE AR TINE
fug  shenadshiiumsuarnisUssgndnesdadueshidady 2w
vaetuvemInSanes

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 gates.
Operational amplifiers and its applications in linear and nonlinear circuits.
Multistage transistor amplifiers.

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

Fuananalidaiieuassruy msuﬂmvjﬁaﬂmxnmmaw‘\],l,'%'aﬂlisimﬁaa
nsulasd nsdndegedygamaidaiies mylinseinsuuasssssuulil
wWisuwasmunadadu Tasadvessuuianhineiilos msussyndnisuszana
duanuRIva

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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FYUUNITTMVUIAAGHIN 3(3-0-6)
(VLSI Systems)
efivaaTeuniou : 01205232

noefuaysiuuuresioansndames nisadanatues waluladassuuas
ATTUINTHAR WATAKAEINAMEWMIUNTOBNLULRTTIN AMsAamIaNTsauzlag
LauALAIpEiEMIaBILY  meAnausauEresTEuealmnsanign
noufueseviieuasmalulafifendes  msadnsesfunuuissuneive)
TaeliSietiinen nsvedauwazMTMAIMINE AR

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.

nsiTensadunudmniuiang | 3(3-0-6)
{Operations Research for Engineers I)
Seriifaiounniou : 01206221

wadansuitgmidsimun  wuudeamnadinaans  Amusnsdadulas
Ugpgau wudrasdlassdie wwudassianards Jgynnisvuduasnisdeinu
Ugymnisusumaneay wlﬂﬁﬂnmtﬁ'{]m,mﬂﬁymﬁ\mLﬂuﬂquﬁqﬁmum nng
dndulameliarliniusmasaudes vquiad  Wundngadmiuuins
Tasams

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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mMsiTunsaiusudmivisaang il 3(3-0-6)
{(Operations Research for Engineers [i)
Aufifeadeuninau - 01206321

widianmsuitgvidmuenisitliduiadu AMUAN SOV IUADY
fuuanRass WAy Amuanssnede  AuuansBwaid  watianisuene
wazdioien nquiiunaes wadanisuilgmafiianheadu gldinieeruas
wUUdEea

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.

mstlauuuiAng sy 3(2-3-6)
(Engineering Drawing)

wadamadguidnuiwesiney nafeugUnsnseadalszgnd madounw
poslonsmiin nsdounmwanudid msWauauannasimiapaaaiou Madou
MR Fothy msvnasiund wedamaSeunmie nadeuuildrenfiuneidas
\assu

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.

arslusunsuuuUHaAdy ' 3(3-0-6)
{Functional Programming)

Gwed msUstduna ity uwidndesrinvesdann Sudnduusriieety
Horiduseiuge Tndueftady UfTRnmfugwuudad wuid meaagddduuy
Un@ msUssiiunauuudoss Tumadaesaiuuude anududautetiatuarituil

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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Fenssuwnisgsidnnsadind 3(3-0-6)
(Electronic Commerce Engineering)

waluladwidlvddidnvsadnd  msiruuazaieszvumdinddiinvsatind
welulafiaiatnsuasimiluauien waluladgudeya nadensessmiaduuay
guteya Ussiiusunaniua ssuudreliudidanseling dnnsemgsfa ms
Samsenudede  duvunsfn mududi  rdadousivisansaumAkazng
Hesfunmsasndsy anulivindieudaidva

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.

autunsUaensfeluntsiaugeduas 3(3-0-6)
(Software Development Security)
Iyidpadsuinnou 01204341 v3a 01219241

Urgussvdnnisiunisinwasiuaasafeansaume  nasgudiuns
fnvnaiupsUasadvansauma Inensdheiady msfigadiese nsimun
Al msumstamsianuuasmadndi dedmuadummiiuaniasnioves
svuy msoenuuugarsfathafuaaendy mssalusunsuiiunsaeniis ns
nedeuAMunasnfirowenina  nsinseuasnistuaA genduasaen
funsasafy nsvaseumsassuy  nslsudiutedwd  msdssdivenudes
woRiadmivatuaseanfovasteridnad  ngwneiiedeatustuy
ansaumALaL T IWITuETELWIA

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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ARILDYA 3(3-0-6)
{Data Warehouse)

Augesmsaiuedidaye  nanawlasins  nstewdadmuaresgina
msairuuuiiaeind asUnenssutanaiin nadenveelasiuuidinianti ns
Fenlasins messauuugnideyamenn MsUssnadntunsudoys madansin
funauteoya nuvssgnddmsugldidming mslindileyn mstansnaidulaes
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.

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

mndefugamshmiiedioga  nisussgndmaihwilecfora  weilauas
wuudiasy Usudusuaiesssunasmludiuin gavevduidivilesdeya oms
vvdlestaya assmsdaduls fullimsindula ngmisduun madhngu msai
wuudasudsadfuasuuuiastudy

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.

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

nemalfouwlanazand  Eammmrenswesdianissemsisuag
wusasimsUsananasesiensioulas UsHlenivesmadeasuuusienis
Wisuwastussuudy  sudsvandiildnmsusanamasnansinaiu. madidana
TUsTInaRaseTenTs Sensdsuasmsdeidudidnnsedind audszgndi
PSeeimIT  nMdnensiunas  wiswimsTennudsuwaiidly
Uagtu

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 applications; transaction services; currently deployed transaction

servers.
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asiduazTIUTINYeYR 3(3-0-6)
(Data Acquisition and Integration)
Jefifeaiounniou 01219114 uas 01219115 wie 01204113
Usaiomwerfeya  uvddloyaugupluasviegll  deyausurfenuazAdv
wswaiges madmiudaya mafudeyassoing leladt Tnstnasanisuanidou
foya uwurauauaskUud e Msdusdoys  Waudeudedeya n1sduteya nns
wasdaya n1sdanisuvaeieya madeuseiugiudaya mssduredeyadenm
Data types. Primary and secondary data sources. Analog and digital data.
Transducers. Data collection. Remote data acquisition. 1oT. Data exchange
protocols. Questionnaire and survey. Data cleansing. Data connectivity. Data
sampling. Data transformation. Data source management. Database
connectivity. Data visualization.

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

sdoduguinatugiudeya Wy mefaniamsuudngu srSlulueduy asunud
wazfuiing Uszianeasnisdaiudeya wu grudeyawuulvl grutayalu
wihemd grudeyaidsing grudeyauvunszate adseya wazdeyalilassai
Bmsiduugndeyaildldifuwuuieafueauazivalladiudiniumung anu
fiuns mutafiss anwgndas nsdaudeyavunguusasnisimunlusunsy
WWeusla Meuinsdnns uaznistigeinm

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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nsnadauranALI§ 3(3-0-6)
(Software Testing)
a A!J 1
Iiidesi3ounnnau 01204341 wip 01219241
ar (é‘ 4 L7 [ ar
ulurdfiugruionfiunsvadaurewiuas nssuiunsuazuuudassdmiuns
du & a4
nagauranawd Nisvindaunsiudiudiy nTedBUNIYaNAY NNINARIUTEUL
w v a W o1 g ¢ dr o
LAENITNAABUNTIHOL UYL nsnaasulddliidudandu wallamsnuniu ng
esrzieraaiitaind AU MNTUTEING NSALALASAIUAN MINAABY
¢ ¢ A
g3 LATasiiolunimagay
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.

ar 4 4
msWagerswITuugUnselaioun 3(3-0-6)
(Mobile Software Development)
. £ [y ¢ 4 & 2t 3 < ot
wwanweinrsavdwIsuugUnsalindaun nszuunsiRgeRaLIsd vy
{ < ) a1 v { <
gunsalindioui nspenuuudiufadedugléuuguniciindeuil nseanuuuway
w ar Ly d' 4 1 at LJ 1 9 a
Wanngevlduaidwiugunsaiindouit demmanisiadimiesevauidmiugunsal
o o o Lo at L4 g () (7 L3 o =
whaui MsHnUfuRnTRRugeawTUszYnAdmsugUnsulARBUN
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.

AMIHAMNURTVIA 3(3-0-6)
{Digital Game Production)

QRAMNTIUNN  NTFUIUNIHAALAY ASIAUSELAVYRANN  VIUHAENTT
NOWNNIDANUUUING  NTODNUUUANTNIINGBY msAndudesuudiduiug
avATAITA InTpslowauny unasweduny mewlanvanWesy asiave a1l
Usudiu

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

ilwimiugruvesaniiinenssuiuuasivinaaala i aalnenssuves
Tsunsuussgnsuudu - mseeanuulusunaaszgniuuiy - msvegaulusingy
Uszgnsuwiu mmdasaduvaslusunsudszgniundy mseenslusunsudseyng
i mdnmundudey mstaulusinsissgnduudvuumalulagngy
wa AnUfdRnsmaiuilusunsudszgnduuiulneiifldnudmnesss

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.

93035845501 3(3-0-6)
(Business Intelligence)
JufifioaTeaunndeu 01204351 wSa 01219231
sruvatuayunsinnts nssuaumsdedula anlnenssuuazdiudiznautes
sruudialeudegiin  narddeya suleuBinunadeeya msssandlims
Adeeyadmiusruuiiatestiegfis nsrvIumTAuwuAL;  wirdlansyiuniies
daya svssgndltvaianiniivilesayadwivssuusuaioudgsia
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.

mMsBeuivasaiasing ' 3(3-0-6)
(Machine Learning)

wefiauasfunauiBiionidoufvasadeding  aszutuniaBiguiivvasdulsl
myinduls  wuanensSeuiivuiud@uimsiimes  wwuiaeuniaevuuy
dou Fan1suuubifiniiiees Heiduntsuenues wistieUssamiiiey Bn15i8eg
FumeuiBdeiugeans nafeuduuuliifunuy nsuingudeya

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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MSAUAUATING 3(3-0-6)
(Knowledge Discovery)
wanmsreIMsAunuANg  msAunuANIlaednluli | mameealie
s nssuumsfunuanug funeuiBuasiededlennihwilesar;
Principles of knowledge discovery, automated scientific discovery; inductive
reasonin; knowledge discovery processes; knowledge mining algorithms and

tools.

nMalATsiveya  3(3-0-6)
(Data Analytics)
Jdouieunnau 01204216

wfnfiugiureinsinneideya wellauasuuuiiag Ussiudualess
wazemliudush grwovdwsivileadoya IBnsiunilasdeya wadanisatoy
foya wedinmsinngudeya walianisudangudaya matiantsAumiarmduius
vudaya msUsegndnisiumilesdeya nisiaszideyaiifiuuuududey nis
Amswidayarualugiuin wialtiuuazfirnisesveiiansinnzideya

Basic concepts of data analytics; technigues 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 anatytics within an organization; un-structured and

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

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

buzgdinaluladf ugrun1sAuINNE LY @a0MuIndousyuUNg A
waluladneufiumesiailou antnansmussuunguius aslusunsussuunguLue
nseBALUURRIIIUlsSEgRAT IdUS MInguwe AsudmsTantangueuas
wasgIu amnulsendowasemndudiusivessuunduus neddny

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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waluladinsusansiv 3(3-0-6)
(Web Services Technology)
TwslvpeagsfiifuasnisWauminenimedumedds Inslvroaluunizaie
o o] € c ) s
fh nsilasulasguuuurstendiuneauaniady Insinasansiemeoaulazoznon
Inslvrealevuason il wwinuAnuazamnenssusavia  Arwlunseaiy
maudhfagiudaya nisiants medednuuezmsiisyinsuiniu wwarrwdn
wazinguszasrvatlulasiwesia asuTmMsmaiuiuduvdtveaunasseuy
J d' o o
wWwasudl 1nTssunIsusn1siu
HTTP protocol and deployment of Internet resources; distributed
programming protocols; XML and JSON format conversior; 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.

winmsanuiuasasnfansaume 3(3-0-6)
{Principle of information Security)

anufupsuasafansauma ALEY mugndes wavaTumieuld nseusy
wialuladanauma sssniviamalulalarsauwmea niseenuwuuuaznisviiliussg
mwdnisamuiviiomanisaluasaaunisaanidy  MTATIBRANIENUNT
g37a weumsaiugsivedusieiiies ulsursmmiiuncasnfvansauma wnsgu
armsiupsUaeaduasaume wthiikazausufinveuvesfuiunsseiugeinu

1r

asaumATeIhBuLasiuIMTTEAugedumiunaenfva ey

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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mnsandayavunivg 3(3-0-6)
(Big Data Engineering)
piidesiounney 01204212 vie 01219217

aotnonssuuwanvefudmiudayaruningiuasnisvnnis wadaz sz
wannvangrestayavuelvg  nsRastunisusunTuagnisdanisssuudeyanuy
N3EENIRSEUUAATIA  WNARUUWS AN Lﬂ%‘aqﬁaﬁm%'un'tiﬁ"la'luﬁ'u'f’u'mﬂaﬁﬁ
Tassainauaslilassadrvussuulvduuunssaisvunetvg  nsussinanadeyauuy
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1o dayaln uazduq nsdlfny

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.

miasureteyanenw 3(3-0-6)
{Data Visualization) A
wialulaBnnseRunedeyafunin niskanmansfin mwiadevlva Tavied (dee
Sovernsiud wadianniwaustoyawuudeyszan  mseenuuumaiaue do
Tawan Hevszenduiug sas uldnsila nmhusdeyaludemeiivanuany
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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msugusznaunisenduad 3(3-0-6)
(Software Entrepreneurship)

umhuaznsdiding  swauwuuiiasmegsia msnausadinagnd  ns
Samaviwenngvy msdanisaiuides mavgfidesiu nasuaumsuazdenguung
Tumsdadauaim meinufiideatudeluin

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,

Gauanemimnsussuurenfiunes 3(3-0-6)
(Selected Topics in Computer System Engineering)

o o v o

FatamenninInssussuurefawmeslussaulinn1es Mivelieaddsuwda
Tdluwiaznmansfinw
Selected topics in information technology at the bachelor’s degree level;

topics are subject to change each semester.

Fasawizmeimnssuanug 3(3-0-6)
(Selected Topics in Knowledge Engineering)
Fanavzmsimnsaunmilussiuiiganed widadenudsuuwadivluiaz
MANTIAN
Selected topics in knowledge engineering at the bachelor’s degree level;

topics are subject to change each semester.

UftRnmavdnyaiaiiialy 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
fineassuneu : 01403117 wiaiSeunioury

UFURmsdmsien 01403117 vidnyaiaiivialy

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

lassaieesaen  minisesdnuazaudinmuansiaizondn Wusmadl U3un
uwus uid veavar veads arvazany lauwarnaniieil aunawall nInuasiua
aunavadlonau srswiiuii Tavs elavy uazAdavs Tavzunsudtu

Atomic structure; periodic table and pericdic 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.

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

Alauazmureiidamesilaidy ouiusuasnisUszynd AndeyWus Witusuay
msUszena ssuuRindeds  UiWuslimsuuu  Sduuazeunsy  nsguude
AIAATERS

Limits and continuity of functions;, derivatives and applications;
differentials; integration and applications; polar coordinates; improper integrals;
sequences and series; mathernatical induction.

AlaransImngay 3(3-0-6)
(Engineering Mathematics II)
Seiideifeunineu : 01417167

LAnesuazsTIABiR eIy waagdawailaidurarafuys uwragdiavos
Hedumiiniend

Vectors and solid analytic geometry; calculus of multivariables functions;
calculus of vectorvalued functions.

Handvaly | ' 3(3-0-6)
(General Physics 1)
naginans Maiadeuiluuuenduetin afiu namansuadla auvwarmans
Mechanics; harmonic motion; waves; fluid mechanics; thermodynamics.

UfURN AN | 1(0-3-2)
(Laboratory in Physics 1)
Jeiseadsunney : 01420111 wiaSsunieufu 3o 01420117 wiaiSoundourty
YIRS mIU T NANATL | wieRAnditugy |
Laboratory for General Physics | or Basic Physics 1.
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01204214  UfjtANsnsuntam X

(Problem Solving Laboratory)

01204332  sxUvUfURNTS X
{(Operating Systems)

01204341 Aanssuzandwid X

(Software Engineering)

01204437 eanulasadessuuaAauimed X

(Computer System Security)
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(3) ngulassasienuguLasssuY

01204211 Adamansiiumhouaznguiinig
AR
(Discrete Mathematics and Theory of

Computation)

01204313 MFAATILAZIDNLUUTUMDUIS

(Algorithm Design and Analysis)

o o 1 =
01204325 ﬂ'ﬁaaﬁqi“ﬂaﬂda LLaSLﬂ%ﬂ‘U'lEIﬂQQJW?LﬂG{

(Data Communications and Computer Networks)

01204421 \AYadngARURLABT

{Computer Networks)

(4) nguarsawrsuavdontinenssupauioines

" - T
01204114 nsWaLEsALISAauRsasIlaiy
(Introduction of Computer Hardware

Development)

01204222 ANS2RNLUUTSUURIVIA

(Digital Systems Design)

01204223  ansEnUfjoimsimnssunoufaines

(Practicum in Computer Engineering)

01204224  UFUAMINTIATIN
{Logic Circuit Laboratory)

01204225 aaninenssunasesdussnay
ADUAILADS

(Computer Architecture and Qrganization)

01204322 szuuslda
(Embedded System)

01204323  UjdRnrsdidnvseiinddmiusyuuiiei

(Electronic Laboratory for Embedded Systems)

01204324 JiRnsszuuRoRRnaes

(Computer Systemn Laboratory)
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