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MANGATENVIIVIINGINTABUNLADS
Tnfndesdnusedylunuanindnwilvldiesndn 30 wiedn o3y
wnmiranzlddesnin 90 wiein wazsiedvilumnmivdenaslitesnin 6 wileina
lneimheinTiunasavananslitdesndn 126 wiedn

1. vaadndnwialy Swaulsitdesndn 30 wiefn (greazidenmh 8-13)
2. vuadvanig wiulidesndt 90 miefin Usznaume

2.1 AynaSuiugiu 1uau 3 whein Wuiniviuiuguausltuindnw el
thdnwmfeuiisAnuivunumandamans nansdnuitldainnisdeuseinlunguiidu
WuU S w3e U uaylidumienn
511100 emditugiudwiuunanda 3%(3-0-6)

(Precalculus)

2.2 JUINU MUY 15 wenn

511108  weapdadmiuininereansanun 1 3(3-0-6)
(Calculus for Computational Scientists 1)

511246  MiwAdaduduLaznIsUTEYNA 3(2-2-5)
(Linear Algebra with Applications)

515104  @ffdmsunouianes 3(2-2-5)
(Statistics for Computing)

515232  anwunasiludmiuinineinisreuiames 3(3-0-6)
(Probability for Computer Scientists)

517212 lassadhademsuauuulidedies 3(3-0-6)

(Discrete Computational Structures)

2.3 A nanizanu uulidesnin 75 wiein Usgnaunie
2.3.1 3¥1U3AU 91U 56 WA
517101 enwseuiwazanuilunaliiosiviva 3(2-2-5)
(Digital Literacy and Citizenship)
517 112 N1999NLUUNIATATINSLTUAY 3(3-0-6)
(Digital Logic Design)
517 121  vinwgnsi@gulusunsumauiimes 1 4(2-4-6)
(Computer Programming Skill 1)
517 122 vinwgmsifgulusunsumpuiines 2 4(2-4-6)
(Computer Programming Skill 1)

newe: * e lidunieie



517 211

517 221

517 222

517 241

517 242

517 261

517 311

517 312

517 321

517 331

520 231

520 251

520 311

520 361

517 392

517 493

72

lassasadoya

(Data Structures)
NIRAIUIONALITTIING
(Object-Oriented Software Development)
Iassasnuazanlnenssunouiimes
(Computer Organization and Architecture)
nsdeanstoyauaziietseuiImeS
(Data Communications and Computer Networks)
nsiauIlUsunsuUsEENAULLIY

(Web Application Development)
VANNI¥UUTIUTOLARALNTRBNLUY
(Database System Concept and Design)
MRk NsRnLUUTUReNS
(Algorithm Analysis and Design)
STUUURUANNS

(Operating Systems)

nannINTUTUATY

(Principles of Programming Languages)
Uy Usehivg

(Artificial Intelligence)

AR R P RTRE

(Data Analytics)

NsUfFuRuSsEn Iy EdiuAUR AT LALN1TOBNLUY

Uszaunsadg s

(Human Computer Interaction and User Experience Design)

NOVUNEKALITTEUTIUEMSUIMALUla T saumA
(Law and Ethics in Information Technology)
N1TIATITNAUALNITOONLUUTEUUIY

(System Analysis and Design)

2.3.2 AyUsputaen tngliundnuwianniSeunNulabLauria
1. BHUTASIIUAY BUUTIEIVIIUIU 4 UUI8Am Usenaunie

ASLHTIUAIUNSDUA NS ULATIN LAY
(Preparation for Research Project)
1A599UITY 1

(Research Project 1)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-2-1)

1(0-2-1)
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517 494  1AS99UWITY 2 2(0-4-2)

(Research Project II)

2. BHUANNIANY 58UV 10 WQefs Usenausie

517392  NISASEUAUNTBUAIMSULATINUITE 1(0-2-1)
(Preparation for Research Project)

517 393  ASLSENANUNSDUE NI UARNIANY 1(0-2-1)
(Preparation for Cooperative Education)

517 496  @wnadnen 6(laitioanin
(Cooperative Education) 600 Flata)

517 497  @uuunlAssuaniadne 2(0-4-2)

(Cooperative Education Project Seminar)

2.3.3 Jyuden dmsusnulasanuideduaulidesndt 15 mhein wnuania
Anwduiulivesndn 9 nieAn Mnsedn 4 nquividdeluil Ineanunsadensieividy

naule
1. nguvinwetnwaiun (Developer Skill)
517 323 At g lun1seulusunsuamenie1ani 3(3-0-6)
(Programming Expertise in JAVA)
517324 msfmuilusunsudsegnduugunsalindeud 3(3-0-6)
(Mobile Application Development)
517 325  msawnlUsunsudssenddmsuratgunannesy 3(3-0-6)
(Multi Platform Application Development)
517326 wseufuaiesileddy 3(2-2-5)
(Python ans Essential Tools)
517 327 msWweulisunsuniwilaves 3(2-2-5)
(Cobol Programming)
517362 giudoyatugs 3(2-2-5)
(Advanced Database)
520 362 AfnIIuNgoNaLIs 3(3-0-6)
(Software Engineering)
520 364  N13IANTTIATINSTENALITI LAY 3(3-0-6)

(Contemporary Software Project Management)

520 451  N199DNLUULAZWMLILNY 3(3-0-6)
(Game Design and Development)

520 463 NISVAADUBONALIT 3(2-2-5)
(Software Testing)
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2. ngudvileygurveaaiasna (Machine Intelligence)

517 332

517 333

517 354

517 431

517 432

517 433

517 434

517 435

517 436

517 441

520 333

520 421

NSWNUANIUAZ NSNS

(Knowledge Representation and Reasoning)

NSATUILTITINUINTT

(Evolutionary Computation)

mMyUsealanadyyufIng

(Digital Signal Processing)
M3Feuiveeios

(Machine Learning)
N5UIZUIANANIYITITUVIA

(Natural Language Processing)
mMsiSeuidsandwmiuneuitunesiviel

(Deep Learning for Computer Vision)
ruutIatuayunsandulaigedansey

(Intelligent Decision Support Systems)
$UULUZUN

(Recommendation Systems)

STUUADUNIMOIUIRI T

(Computer Aided Diagnosis)
nsUsEInARaTaLaTUA ALY

(Big Data Processing)
nsviuvileataya

(Data Mining)
NSIANULATAUALENTAULNA

(Information Storage and Retrieval)

3. N§UIVITTUVLALIATEYIY (Infrastructure and Network Systems)

514 271

517 341

517 342

517 361

517 442

dannsednddwmsuinreuiines
(Electronics for Computer Scientists)
Tassadeiiugunazaninenssuedode
(Network Infrastructure and Architecture)
AuvasanvlusyuuABNIADILAZIASTY
(Computer and Network Security)
Sumaiﬁmﬁuamﬂaﬁwﬁa

(Internet of Things)
N199NLUULAZATUSUTLATOUNADUNILADS

(Computer Network Design and Administration)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-3-4)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)



517 443

517 444

517 461

520 321

520 347

520 348

520 353

75

nsdanisauiuasaensensleues
(Cybersecurity Management)
FEUUNMTAULILUUNG UL

(Cloud Computing Systems)
SEUUUURNITVUEUALAZN1SAIUAY
(Robot Operating System and Control)
NSUTMSINNTTLUUTIUTOLA

(Database System Administration)
WNBUALAEIMNTINIEUUAAIATIIUG TR
(Practical DevOps and Cloud Engineering)
wilsAoaUdisU U

(Practical DevSecOps)
nswidvgdannseind

(Electronic Commerce)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

4. nguABNTVNINABNNIMDTLALHRUTEAN (Computer Graphics and Multimedia)

517 351

517 352

517 353

517 355

517 356

517 451

520 428

ADNNUMDINITNG

(Computer Graphics)
NTUTEIANANINAINA

(Digital Image Processing)
douszaunava

(Digital Multimedia)
N1799NLUULAE WAL TILTY 3 TR
(3 Dimension Animation Design and Development)
N5IUTITBYAKALATINTUAN N
(Data Collection and Visualization)
ADNNUNDTINIAU

(Computer Vision)

U ARG IRIA

(Digital Archaeology)

5. NANAYINTAUIULATYTAUINTT (Computation and Joint Integration)

511 109

515 341

515 342

whaRdadmUinIemansanun 2

(Calculus for Computational Scientists 1)
NFITUAMTUIY

(Operations Research)
nyIeadunudmsumsianisiadainduazlgauniu
(Operations Research for Logistics and Supply Chain

Management)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)



515 351

515 352

517 300

517 357

517 462

517 463

517 465

517 481

517 482

517 483

517 484

517 485

517 486

517 487

517 488

517 489

517 495

519 161

76

ANUITLURIRUNISUIIMIALE Ly NTUTE AU

(General Principals of Risk Management and Insurance)

nanafaransuTE Uiy

(Fundamentals of Actuarial Mathematics)
AN EEUTUTNANNINDS

(English for Computer Science)
Inegmstoyailou

(Introduction to Data Science)
nsiEusugIiaRava

(Digital Business Startup)
mMsUsuasugaavia

(Digital Transformation)
AMINITUAUAN WY

(Feature Engineering)
Sosaamzndineinsaeuiomes 1
(Selected Topics in Computer Science 1)
Sosniamzyndneinsaeuiomes 2
(Selected Topics in Computer Science II)
Sosniamzdneinsaeuiomes 3
(Selected Topics in Computer Science Il)
Sosnamzmdineinisaeuiomes ¢
(Selected Topics in Computer Science IV)
Sosnimzdneinsaeuiames 5
(Selected Topics in Computer Science V)
Sosniamzyndneinsaeuiomes 6
(Selected Topics in Computer Science VI)
Sosnamzndineinsaeuiomes 7
(Selected Topics in Computer Science VII)
Sosnamzyndneinsaeuiomes 8
(Selected Topics in Computer Science Vi)
Sosnamzdneinsaeuiomes 9
(Selected Topics in Computer Science I1X)
NMSENIU

(Practical Training)
ANAANANSTTINILATNITIAATIEN

(Business Mathematics and Analysis)

3(3-0-6)
3(3-0-6)
3(2-2-5)
3(3-0-6)
3(2-2-5)
3(3-0-6)
3(2-2-5)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3 (litloni

210 7lan)
3(2-2-5)



1

520323 msSamsiievnuarAuninsuuuiivia 3(3-0-6)
(Digital Content and Asset Management)
520 464  @nSuLAY 3(2-2-5)

(SCRUM Games)
3. NIV FNLES WIUkiTesnI 6 wiiein

‘lﬁlﬁaﬂﬁﬂwﬂé’mﬂﬂﬂiﬁﬂ%%ﬁiuszﬁuﬂ%agmm’%‘ﬁL%aausluwﬁwmé’aﬁamﬂ'ﬁvﬁa
v veanItudy o AldurnudiureuanaugnssunsUsER e INeAans &
thnwidendnmnneinluividenvemnaiviemzazdenhlufndsefuindsvemn
edvluviviamgiuremnaiianeiie densinasuieulumsduianisdnw

wanewn  nstumbeinlusaznnainlidudusgiv ssuendumbheinseiyle
ey mildlulimsaemnaiuladla
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WHUNTANYINENEATAIYIIYINGINTTABUNIADS

N 1 aensAned 1

WY Fas1eim IUIUNUILAN
(U-Y-1)
SU101 AavzAaung 3(3-0-6)
SU201 Mwdanguluganavia 3(2-2-5)
SU301 walosiug 3(3-0-6)
511 100 mmiﬁug’mﬁm%’mma@é’a 3%(3-0-6)
511 108 whandadmIulinIneeansann 1 3(3-0-6)
517 101 anusauiuazauunaliiondva 3(2-2-5)
517 121 Vinwen1seulusunIuAaNianes 1 4(2-4-6)
5UIUIY 19

I 1 aansAned 2

IV Fosre3an IUIUAUBAR
U-Y-1)
SU102 AaunTaseassn 3(3-0-6)
SU202 Asdanguiion1sdeansuiunea 3(2-2-5)
SU203 Vinvensdeasessadeasse 3(3-0-6)
515 104 anndImsuANNIADS 3(2-2-5)
517 112 N1T9DNLUUNITATINLLTUAY 3(3-0-6)
517 122 Mnwenslgulisunsumuines 2 4(2-4-6)
FAUIIUIY 19

e * e lituniieie
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WHUNTANYINENEATAIYIIYINGINTTABUNIADS

N 2 amensAaned 1

IWEY Fas1eim IUIUNUILAN
(U-Y-1
SUsxx Avuden mnainanwiily 3
515 232 anuvziludwiuiniveinisreuiomes 3(3-0-6)
517 211 lassasadoua 3(2-2-5)
517 212 Tassairadsmsdunuulddeiios 3(3-0-6)
517 222 lassasuazandnenssupeuinimes 3(3-0-6)
520 231 NTIATIENTeYA 3(2-2-5)
—————— AW NRONLET 2
UMY 20
Uil 2 man1sAnwil 2
WY Fa3183 IUIUNUILNA
U-Yy-1w
SuU401 mmLﬂuﬁﬂizﬂaumiﬁﬁﬁ’umﬁaué’wuﬁ“ﬁﬂim 3(3-0-6)
511 246 RuAdngaduLaznsUTEeNd 3(2-2-5)
517 221 NIWAUILENALITT TN 3(2-2-5)
517 241 msdeanstouanaziaietnneniomges 3(2-2-5)
517 242 MINUIUIWNINUIZENAUWLAY 3(2-2-5)
517 261 VANNNTIFUUIUTOLALAYNITEDNLUY 3(2-2-5)
52U31UU 18
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WHUNTANYINENEATAIYIIYINGINTTABUNIADS

N 3 aan1sAned 1

IV Fosre3an IUIUAUBAR
U-Y-1)
SuU402 UINNTIULAZNITOONUUY 3(3-0-6)
517 311 MFIATILIRUAYANTOONULUUTUABUTE 3(3-0-6)
517 312 SyUUUURNT 3(3-0-6)
517 321 nann1TAIUSUATY 3(3-0-6)
520 251 nsUfduiussEninsywdiunauiiunaaznis 3(3-0-6)
9ONLUUUTTAUNSOIEY
520 361 ANTIATILRUALNITODALUUIEUUINU 3(3-0-6)
------ Fnden U v Iang 3
FAUIIUIY 21
W 3 aamsdnendi 2
SHEIYI Fose3 uUKUIEAA uUKUIEAA
(wWHUlAT99IUTTY) | (WHuannafnen)
(U-Y-1 (U-Y-1
SUsxx Fudon nuandwdnevaly 3(3-0-6) 3(3-0-6)
517331 | Yy Usshing 3(3-0-6) 3(3-0-6)
517 392 | NM9@38uAUNSaudnsulATHIUINe 1(0-2-1) 1(0-2-1)
517 393 | MSM38UAUNTBUE S UaURANEN laidl 1(0-2-1)
520 311 | NVIN8LAZITIYNUTTUE MY 3(3-0-6) 3(3-0-6)
wialulagasaumne
------ udenluniInIvIaNIE 6 6
—————— BLUIGLRIGE 2 2
FAUIIUIY 18 19




WHUNTANYINENEATAIYIIYINGINTTABUNIADS

I 4 aensAaned 1

IV Fosre3an IUURUEAA IUUNUIEAA
(MAUlATI9IUINY ) | (uNuEwRIANEN)
(U-Y-1 (U-Y-1
517 493 | lpse91uide 1 1(0-2-1) Taig)
517 496 | @nda@nw Taig) 6
------ udenluniInIvIANIE 3 laidl
—————— udonias 2 Taid]
FAUTIIUIY 6 6
Wi 4 samsinendi 2
SN Fosredw IMUIURUILAA FuunUIeia
(MAUlATI9IUINY ) | (uNuEwRIANEN)
(U-Y-1 (U-Y-1
517 494 | 1p599739y 2 2(0-4-2) Taig)
517 497 | duuuilassnuaniafne laidl 2(0-4-2)
------ I ndenlumneIvIang 3 Tl
------ BLAIGRRIGE] aid] 2
FAUIIUIY 5 4




517 101

517 112

517 121

281

A9 UNYI18BIEIVIIVIINGINITADUNILNDS

Ausauiuazanulunaliadidva 3(2-2-5)
(Digital Literacy and Citizenship)

nsRLTInYERugIU NuiariusunsulssenddmsunisAialidininduas
nmsudym anuAnassassaLazuinnssy anuuilefunagnisiauduiiy
nsdeans euseuimeiudeyauardedmiuanudunailenvia

finsfinwuenaniuil

Development of basic skills. Theories and application programs for
critical thinking and problem solving. Creativity and innovation. Collaboration
and teamwork. Communication. Information and media literacy for digital
citizenship.

Field trips required.

N199NKUUINITATINSLTUAY 3(3-0-6)
(Digital Logic Design)

AITNLITRavUaeRy 199ATVaLAZNITUTEENA NYAMAKUUYA AUNITLT
A33N% WALANNTaNU9aTATINY NNTILATITILAZODNLUUNITTIHALLAE LSU\‘imﬂ‘U
aﬂﬂimmiiﬂ”uuﬂﬂﬂmiﬂﬂ MsdaATEIEsTINenTwesUEs AL To iy

Introduction to digital logic. Digital circuits and applications. Boolean
algebra. Digital logic expressions. Logic circuit minimization techniques. Analysis
and design of combinational and sequential circuits. Programmable logic devices.
Introduction to integrated circuit synthesis with hardware description language.

Minwen15sulUIuNINABNNINDS 1 4(2-4-6)
(Computer Programming Skill 1)

FTUUADNNIADTUAE miﬂiumama%mawamu K997 n1slsulusunsy
LLUUIﬂ’Nai’N Gl’;ﬁ]’lLuuﬂ’l’i‘Vl’NLasUﬂmG]LLa ATINANERNT U'ﬁﬂaﬂmwumﬂauh
n151ut1 msteudenlunaznisdounsiug waadeu waadiunanedi fad dne
onUsz WNTU N1TVAdIULAY ﬂﬁLLﬁlﬁUﬁmUﬂ‘Wim s lusensuiieldlunis
wAteynn LwﬂuﬂiumiLSUEJuIﬂiLLﬂimﬂmUﬂmmw&m%u

Introduction to computer systems and data processing. Flowchart.
Structured programming. Arithmetic and logical operators. Conditional
statements. Loops. Nested conditional statements and loops. Array.
Multidimensional array. Pointer. String. Function. Program testing and
debugging. Program development for problem solving. Programming
techniques for solving complex problems.



517 122

517 211

517 212

282

Ninwen15eulUIHNINABNNIADS 2 4(2-4-6)
(Computer Programming Skill II)
wdeRuteu: 517 111 msWeulusunsumsuiiuneidmivininginisteya

Wio 517 121 vinwenslsulusinsunaunanes 1

mmﬁmﬁﬁmqﬁaaﬁu N1svieVid N13a319AATE NMFINULAENTEE1TU9
pana Yo maadaileidudmiuimunaiBuiunasiugn nisunennaantd s
nyU nsletresivanilsiduiazdianidunis deduandy allansideu
Wawnsudmsuilymiidudou

Introduction to object concept. Encapsulation. Class, method, and
message of class. Object. Constructor and destructor functions. Inheritance.
Polymorphism. Function overloading and operator overloading. Generic
functions. Programming techniques for solving complex problems.

Taseas1edoya 3(2-2-5)
(Data Structures)
TIAUNU : 517 122 vinwen1siReulusunIuAauimes 2
nsunudeyawaziduiunisdmivlaseairiauudady Jsenauaie
Aad auanuaz@l maunudoyauazddiiumsvedlassadadesduiuastneay
Usznausie dulfuaznsmm nstaussansanwestunewds mssediunasnns
Aundoya msuszgndldmedadeingitensiaunlassairstoyaluldau
Data representation and operators in linear structures: list, stack and
queue. Data representation and operators in hierarchical and network
structures: tree and graph. Measurements of algorithm efficiency. Sorting and
searching algorithms. Applications of object-oriented techniques to data
structure implementation.

TassaadansAuanuuulsidailos 3(3-0-6)
(Discrete Computational Structures)
FwdeRunien: 511 108 upapaadmsulinInemansanul 1

fugrundinenans aeudumesnd fledtunorniiauavanuduiusiBouin
nsMLAzAIUsSEENS Mguisuduliiazineanu indesanuzdnia

Basic Mathematics. Combinatorics. Generating functions and recurrence
relations. Graphs and applications. Theory of trees and networks. Finite state
machines.



517 221

517 222

283

NSWAILNYNALISLBIINg 3(2-2-5)
(Object-Oriented Software Development)

nsouauAnnIsidsuldsunsndeingiesdu doyauiusssumdetag
NITUNUAT UATNITENYIIENT N1TUOVN MIvimysULaznIsaunenamaud® n1s
AATIEIUAZNITODNUUULTIING JULUUNITD0ALUY LUsUNTUAIUANL UGB
yssauy Inslnaoa msagviou msBamiouuuwain mslsunsudennad

Introduction to Object-oriented programming paradigm. Object-oriented
data abstraction. Representation and message communication. Encapsulation.
Polymorphism and Inheritance. Object-oriented analysis and design. Design
patterns. Model-view-controller. Protocols. Reflections. Dynamic bindings.
Aspect-oriented programming.

Tassadsnazaandnanssunaunnes 3(3-0-6)
(Computer Organization and Architecture)

WUUTIaRINTYINNULaraILUTENEUTRIRBLRIMeY danUnenssuluudaiu
TUSUNTY 2950UAES amﬁmamwmﬁﬁ'@ AW A DILATLIANUE A1IEN1S
fvuasuisiiog niseenuuuiUsInanatuiuguarug ssuumzenut
MI8ANTILAT STUUSU/wanenanisaedan n1sindanae nasudnds
mieAN91lnense wideliuteyanfend AudidAyuaznstlinyives
seuuUuRnisaeuiawes

Computer models and components. Stored-program architecture.
Instruction cycle. Instruction set architecture. Machine and assembly
languages. Addressing modes. Basic and advanced processor designs. Memory
systems. Cache memory. Input/output systems and interfacing. Interrupts.
Direct memory access. Storage units. Significances and case studies of

operating systems for computers.



517 241

517 242

284

nsdessteyauaziniatienauiianes 3(2-2-5)
(Data Communications and Computer Networks)
Ftaduneu : 517 122 vinyenlsulusunsunauiimes 2

Mﬁﬂmssuaﬂmi?iam?ﬁaaﬂaLLazmmgmszUULﬂﬂ wuudansesdslowedls
miai’e]misﬁ@m“aLLUULL@US&@ﬂLLaza%ﬁa ?aﬁﬁ@gmmuasqﬂﬂiiﬁ nsmuadluseau
madoulesdoya andnenssuaIedisasuiinnesuazinslnnea taetdie
Aoufinlnefusnaanizinazuiiiunite nslnaeaiidd/lefiuaziniedie
Suwedidn fugiuAitumstmuaiie mutaedodieges maddeusznsin
duvndlwa3ediy TUswnsuUszendauLAS o 8LazuINITuLLAS a8 BumasIle
fugruresnmsuImsianaiaietisroufines

Principles of data communications and open system standards. OSI
reference model. Analog and digital data communications. Transmission media
and devices. Data link controls. Computer network architectures and
protocols. Local area networks and wide area networks. TCP/IP protocol and
the Internet. Basics of addressing, subnetting, naming, and routing. Network
applications and Internet services. Fundamental of computer network

management.

AsHAILITUSHASHUIZENAULLAY 3(2-2-5)
(Web Application Development)

an1Unenssunazesnusznavvedusunsulssgniuuiiv waluladuas
\3esiledlddmiunisadislusunsuuszgnduuiu nsiiesesinazesnuuy
Tusunsudszgnauudiu msdamsaniuzieaniuassady nsdoulusunsudiuil
v Viuedile Luwedda Yssinnvesteyavuiivuaznisienly n1sfameiu
giudoya nsimududesuuutlieatieroulnsanes Buisuisa mathduiy
[SERIEEN

Web application architecture and components. Technology and tools
for web application development. Web development analysis and design.
State management using cookies and session. Web front-end programming.
Web API. Web service. Types of data on the web and usage. Database
connection. Web development using model-view-control. Web framework.

Web deployment.



517 261

517 300

517 311

285

NANNI5IEUUFIUYRYALAZN1TORNLUY 3(2-2-5)
(Database System Concept and Design)
dsRuneu: 517 121 vinwgnsteulusinsuaouiames 1

Jayakaran UnenIsugiuvessuugIuteya sTUUInNIgIuleys Luuiiasd
Toya NMWIPIUToYR TPUUFIUTRLATITUTULS RYANABIFTUS waswAanaalda
duius nwaeunulalasEse MiseniuugIuteya melansussgndldnussuy
msfmmﬁ'msuaua oyl mimmumﬂmmmamu LarN1SUTTUIANAaAIS NU
LLsUﬂSUUL‘UENG]u %Wu‘U@MﬁLSUQIMﬁMWUﬁLUQQG]u mmﬂaammsﬂaamuﬁuaua NSUANE

Data and architecture of database system. Database management systems.
Data models. Database Languages. Relational databases. Relational algebra and
Relational ca lculus. Structure query language. Database design. Implementation
techniques of database management system including index, concurrency control,
and query processing. Introduction to transactions. Introduction to NoSQL database.
Database security. Case studies.

AWIDINUEINSULNABUNILADS 3(2-2-5)
(English for Computer Scientist)

nMsgenans Msdewanmnedidnnsedind nsuugiieuies mstauslud
sz

Technical Document Reading. Email Composing. Self-Introducing. Meeting
Presenting.

M5AATERRAZNISONUULUTUABUAT 3(3-0-6)
(Algorithm Analysis and Design)
IvUsAuneu: 517 211 Iﬂiﬂﬁi?\isﬂﬁma
517 212 Iﬂiﬂﬁi’]\‘iL‘UQﬂ’]iﬂWU’JmLLUUhJWBLu’EN
WS@@’]"DL?EJUW?@@JHUI@JU@EJ?TJ’] 10 ﬁﬂ@’]‘ﬁ

ﬂ’]i'JLﬂi?uﬁﬂ’J’liJGUUsUE]u‘UEN‘UUGIE]U'Jﬁ 35NSUAFUNNSIBULAA ﬂ'liE]E]ﬂLLU‘U
“U‘IJGI’PJ‘U'JSLLU‘UWN 9 '3'Jll‘1/]\‘1 AMIUUSLAZLDNYUL ﬂ’]'ﬁLSUEJuI‘U'iLLﬂﬁJLLUUWﬁQW LLau"UUGIE]u
'Jﬁﬂ’i(ﬂ Iﬂ’iﬂﬁ’i’]ﬂﬂﬁ]&lﬁ%ﬂﬂﬂ mwmwaumamunm LE]UW?]E]&IWGG]L‘UENWU G]')E]EJ’N‘VII“U
mumamamanmamu

Complexity analysis of algorithms. Methods of solving recurrence equations.
Various algorithm design techniques including divide and conquer, dynamic
programming, and greedy algorithms. Advanced data structures. Time complexity.
Introduction to NP-completeness. Practical examples that use the aforementioned
algorithms.
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517 312 seuudjunanis 3(3-0-6)

517 321

517 323

(Operating System)
dsAuneu : 517 222 Tassaduazandaunssuneniomes
nseoniULKkarn sl AnNavessruUUiTRN S Desiu pefusEneuves
seuuUfUANT nisdanislusiwauazinan nsdearssevinlusiea n1sdanig
MeAUT N13IANswiluteyanazaunsal Aeuimasialiou audasnsiely
ADLTILADT TTUULUUNIZAE NTAUANTY
Introduction to operating system design and implementation. Operating
system components. Process and thread management. Inter-process
communications. Memory management. File and device management. Virtual

machine. Computer security, Distributed systems. Case studies.

RANNIINTWIUIHNTY 3(3-0-6)
(Principles of Programming Languages)

WUIARUDINETUTUNTULAZNTOULLIAR AIUTEINaNanIw) MNnuduiusLaz
AUNUY ﬁzjﬁmﬁﬁaﬁ,ﬂa MIAIVANFIAUNITVINY ﬂﬁimw’]umnmiméaa QUEICRN
TUsunsusen v ndedds nwndeing nwndeileddu wazniwidanssny
nsfAnlazNiUIsuisunIaULLIAARanIIn U TLATY

Concepts of programming languages and paradigms. Language
processors. Syntax and semantic. Data types. Sequence control. Subprogram
control. Imperative programming. Object-oriented programming. Functional
programming. Logic programming. Study and comparison of major

programming language paradigms.

AUT U luNISRIEUTUSKNTUAIBN1EI1911 3(3-0-6)
(Programming Expertise in JAVA)
anulasefugaisafunmsBeulusunsndeing nginnsveslusunsuan
forfmuafgrfunwant msseudsemaiednin1wiangluuuanasgiu ns
Hnrunseulusunsy watanisuAteyn
In-depth understanding in object-oriented programming. Behaviors of
Java programs. Java language specifications. Java SE certification exams.

Programming practice. Problem solving techniques.
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nswanlUsunsuUszgnduuaUnsalindaud 3(3-0-6)
(Mobile Application Development)

g19auruazszuuUiiAnsdmiugunsaiindeudl iedesdieluniswaun
wAtAnT R ulU TN mummmamﬁszLUUﬂiﬂWWﬂ (%16) miﬁmmimmmim du
mmmaiuﬂﬂil,ﬁuauiﬂil,l,ﬂiuma?mu WKL S nsAeansfiuusnisuwasiadete
GG

Hardware and operating systems for mobile devices. Development tools.
Programming techniques. Graphical User Interface (GUI). Event handling.
Important  Application ~ Program  Interfaces  (APIs). Map. Location.

Communication with services and social network.

nswanlusunsuUssenddmiunateunanasy 3(3-0-6)
(Multi-platform Application Development)

wmadalunsiaugenduisdmsunmasunannesudeiuds warddeu v
wazluluddmsurateseuudUanis nswaunlusunsudssendniegulanues
e edesiiowmungensing unuftamlulunmsiamundiuinsoglduuunsnin
Tadninlunsiaunlusunsussynduuuvalswnanneasy 1UsunsuUszendwuy
LUWLaERUUNEY

Techniques in software development for multiple platforms including
desktop, web, and mobile for multiple operating systems. Application
development with single code base. Software development tools. Common
practice in developing graphical user interface. Limitations of multi-platform

application developments. Native and hybrid applications.

517 326 lwsaufiuiaIasilodfny 3(2-2-5)

(Python ans Essential Tools)
arudidosiuieafuniwilnseu yaadosdodmiuiamulsunsy fauus
wazaliadoya fadiuns mdsmusudesiu maadeilsidudesdu Tuga
Introduction to Python Language. Integrated Development Environment.
Variable and Data Type. Operator. Control Statement. Fundamental Function.
Modules
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n1sgulysunsun1vilauaa 3(2-2-5)
(Cobol Programming)

audilosiuisiunvlaves lassadrsmaslsunsuaimilavea 1191
nmluazigatu Ardniauax MTNEINRIIY uazddateuly fdudunimmig
adneans nihaefiuguuasidsiun yamdarinsdiaes

Introduction to COBOL Language. COBOL Program Structure. Paragraphs
and Sections. Program control verbs. Standard loop and conditional
statements. Arithmetic operations. basic screen and printing instructions.

Instructions and Procedures.

Uauyrusehing 3(3-0-6)
(Artificial Intelligence)
wdeRuneu: 517 211 laswasadoya

LLu’;ﬁmﬂzszgmizawiLﬁaqﬁu U3gllantug Wnsuntaymaignisaum 833
afind  nsdusianed mafumuuuduen Jureuitideiugnisy Juneuisan
wund MsunuauskazMsiivane lasengussamiiiey

Introduction to artificial intelligence concepts. State space. Problem
solving methods by searching. Heuristics. Local Search. Hill climbing search.
Genetic algorithm.  Minimax algorithm. Knowledge representation and

reasoning. Artificial neural network.

nsunuANTuLaznsliviang 3(3-0-6)
(Knowledge Representation and Reasoning)

sruvguaufiosiu mIseniuuTzuUgIuALS JULUUNTUNLAINS
WNTBUNIY MITUNARAMETTIOUNAUALAWNTY MTUEINIANLS N1T85UY
WHA NSUTEYNA

Introduction to knowledge-based system. Knowledge-based design.
Knowledge representation models. Methods of inference. Reasoning
mechanisms with forward chaining and backward chaining. Knowledge

acquisition. Reasoning explanation. Applications.
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ANSAIUIATIITIRIUINIG 3(3-0-6)
(Evolutionary Computation)

ada v

N19ILATIY ‘ﬁu,a ﬂ’]i’e]’e]ﬂLLUU%UG]@U’Jﬁ’J’JWU’]ﬂ’]il‘l&éjﬂ‘ﬂm YNTOUAINUAN
dmsunisundgniunay mimﬂmmm a:mam g13afnd %UGIE]U’JﬁLGUQWHEﬂﬁiJ
IU?LLﬂilIL“ZN‘W‘L!ﬁqﬂiﬁJ N@ﬂiuﬂ‘lﬂﬁ ﬂum@u%ﬁﬂﬂiﬂium’]MﬂﬂiLL%ﬂLL’“N

Evolution as paradigm for problem-solving and optimization. Heuristics.
Genetic algorithm. Genetic programming. Artificial ants. Estimation of

distribution algorithm.

Tassadreiugunazannenssuedotie 3(2-2-5)
(Network Infrastructure and Architecture)
JUsAuNoU : 517 241 miaamiﬁu@maLLauLmam*&Jﬂammmai
Tﬂsqaswwumumiama am{]maﬂssmLmamﬂﬂammmai Yalnslnaeaiid
/oW lawquwaLLayqumwﬂ szuuTolawuy ﬂ'ﬁlfnaaﬂﬁmsuwmLﬂsamamawsﬁw/la
W NISLULATOTINEDY NTTALEUNNUUUAIALAZLUUNATR InslvAadaldung
walulagin3eunelians nannN1599NLUULAENITUSHITINNITIZUULASDUNY
AOUNILADS
Computer network infrastructures. Network architectures. TCP/IP
protocol suite. IPv4 and IPv6. Domain name system. Internetworking with
TCP/IP. Subnetting. Static and dynamic routing. Routing protocols. Wireless
technologies. Principles of network design and administration.

AUUaanAgluIzUUABNNIADILAZLIASDAUNY 3(2-2-5)
(Computer and Network Security)
’JﬁmmﬂUﬂau 517 241 miaamiﬁuamaLLauLmam‘&Jﬂ@mwaLmai

W‘Ll%mu,a L{]WimU?Jaﬂﬂ’smmumﬂaamUiuiuUUﬂamwaLmaiLLa YLATOUE
ﬂ’]i‘ﬂiuLﬂJuLLauﬂﬂiﬁ]ﬂﬂ’]iﬂ’ﬁﬂJLaﬁN WANNISNITUBINUSTUUABLNILABSUALLAS DAY
Msasuarilesiszuunsiinsadeya nsdeasuuulasade msaIuANnTS
1iils nsfigaviingds areifledendsia Tufusesddsia nsanauuazdosiuszuy
ﬂszLﬁum’mﬂg%mmamﬁaﬁiiu NIAIANY

Fundamentals and goals of computer and network security. Risks
assessment and management. Computer system and network protection
principles. Construction and analysis of cryptosystems. Secure communications.
Access controls. Authentications. Digital signatures. Digital certifications. System
threats and protections. Legal issues and ethics. Case Studies.
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ARUNALMSNIIANE 3(2-2-5)
(Computer Graphics)

pdnnsiugusariuneuistadunngueseonfinneinafing d1funs
MUNNAUNTITNG NTTUIUNITUIARDT NITHAAINAUTUFINNT NG FInese
MaAsuulandedunssamadnusvada n1slusunsunsind 2 48 waz 3 A
nsliuaauarsesiud nmswmBunsl msadeamedeulmsenoufiineditosdy
widefhinaulasunenfiamesnsfind

Fundamental principles and algorithms underlying computer graphics.
Graphics processing pipeline. Rasterization. Primitive graphical output.
Viewport. Geometric affine transformation. 2-Dimensional and 3-Dimensional
graphics programming. Lighting and shading. Scene graph representation.

Introduction to computer animation. Interesting topics in computer graphics.

N13USTUIANANINARIA 3(2-2-5)
(Digital Image Processing)

nsldndentm FUBUUNITIAAUATIN N15UUaINTIN N15UTUUTINIW NS
ysauzamm Mstusanin msmey mskdsdaunim hideithaulasunsuszana
AMAINE

Image acquisition. Image storage formats. Image transformation. Image
enhancement. Image restoration. Image compression. Edge detection. Image

segmentation. Interesting topics in digital image processing.

AoUszauRddia 3(3-0-6)
(Digital Multimedia)

ansmvesaluladdouszaufivouaznisusegndldann nsadredeUsvay
LLaWt%’hLmu%amaﬁaﬂi“amﬁmGiw 9 A N3N gUAIW L Fale uag
Aol aaﬂsmmwuﬂgamwuﬁ Lﬂi@ﬂN@IUﬂ’ﬁI‘UiLLﬂﬁJﬁaﬂiuﬁN n13dudn
mamaaaﬂivam nsdeans nsidsilem LLﬁ‘”lI'lG]'ﬁﬁ'lWUENﬂ@ﬂi”all

Digital multimedia technology overview and applications. Multimedia
authoring and data representations: graphics, images, audio, video, and
animation. Interactive multimedia. Multimedia programming tools. Multimedia
data compressions. Multimedia communications, content delivery, and

standards.
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N15UTZNIANATYYIUATNA 3(2-2-5)
(Digital Signal Processing)

Fuaauasszuunuulisefiemianan msulatuud ARG RNGRTRIR
wuuseLlomaia dygianaznisadadygnAy muﬂ?ﬁﬁué’mwmaejm n13
Ainneviszuunanlideidosiifinuantidudadunarliuusiununal msuvas)
Sosuuvlideiiies N13uUasliSesuuuiin N1590NLUVIIIINTOIRINA wazN13
Ussgnaldau

Discrete-time signals and systems. Z-transform. Sampling of continuous-
time signals. Signals and signal generation. Sampling rate changing. Transform
analysis of LTI system. Discrete Fourier Transform. Fast Fourier Transform.

Digital filter circuit design and applications.

N15DDNUUULAZWAINLB LYY 3 TR 3(2-2-5)
(3 Dimension Animation Design and Development)
ﬁugmmsaaﬂLLuumuLLaﬁLmﬁﬁu 3 1 wuIAnnN1TeRNWUULBTWTY 115319
peAUsEnaUvBmIn MItadaulm gmuaamﬁuﬁﬁuaﬂﬂﬁau NISMINULAENTEUIUNTS
waauediudy 3 iR dewnTesilo
Fundamentals of 3D animation design. Animation design concept. Scene
composition. Motion. Audience perception perspective. 3D animation

workflow and production process with tools.

N1337UTUtayakaTasI U 3(2-2-5)
(Data Collection and Visualization)

Ussnnvedeya szuun1sdaiudeya nssiusndeya msaiadeya nsys
N5 MITANTTTRYA NTUAAITEYAAILAMN

Data Types. Data Storage Systems. Data Collection. Data Extraction. Data

Integration. Data Manipulation. Data Visualization.

gn1stayatiadu 3(3-0-6)
(Introduction to Data Science)

mmilﬁaqﬁulﬁmﬁ’ﬂwmmﬁamﬂa NITUIUNTINGINTTOYALAZNTBUIIUY
Inginsteya uuudiasanazUszaninmesineinisteya nsiandeuaznsg
wananmdeya Moy wiildudagtuvesinensteya nsaldnw

Introduction to data science. Data science process and data science
framework. Model and performance of data science. Data storytelling and data

visualization. Data Analytics. Current trend of data science. Case studies.
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Sumefiinvaamnasswas 3(3-0-6)
(Internet of Things)

nann1siUneRulay LL‘U'DI‘U@JI‘HL'iaﬂauLVIE]ﬁLUWUENVIﬂai'iWﬁQ (1’@1@1/]
ﬂimﬂﬂmmﬂmmaumasLumawmasiwm ﬂ'liE]E]ﬂLL‘U‘ULLauﬁi’NE}‘UﬂimL‘UEﬁJG}E}
NABURILADS miLsaaaﬂ,maamsmuﬁuw‘uamiaumasLum ‘Uﬁuﬁ‘Uﬂ’liiuﬂ’lﬂ“U
Nuvesldsruy ANUUaenieveITsuy

Introduction to principles and trends of the Internet of Things (IoT). Case
studies of using the Internet of Things. Designing and building connected
computing devices. Integrating Internet services. System user experiences.
System security.

FudayATUEN 3(2-2-5)

(Advanced Database)
Awdefuneu: 517 261 nanNNSILUUTIUYRYALAYNITERNKUY
wuaRandnuazdnyuzuesgIudaya NoSQL nsuszgndldsiu NosQL 1
WiHnzay seuudanisgiudeys Mwiaeuaudalaseasne ninnes 37 aneslng
was nsUszanana uagn1sfinUsEanEnmAYS nsied nsviesdlnsien ans
Janstnles ssuudiamsgiudeyadmivesdng
Core concepts and characteristics of NoSQL database. Suitable usage
application of NoSQL. Database management system. Structure query
language. Trigger. View. Store procedure. Query processing and optimization.
Indexing. Pivot table. Buffer management. Database management system for
organizations.

N13HMIBUAMUNFBUFINTULATINUIYY 1(0-2-1)
(Preparatlon of Research Project)

SUUGIEMW]S’J‘\]EJLUENWULLa A19INUKNUNITIVY ATUFITUANTIVNY UTELANVDY
MMIANUANANUNIIVINTS wuug'msua;ﬂaﬂ'mwmsmmi NNSAUAULAZEIUUNAIIY
3PINIT ANSNUMIUITIUNTTL NITAS1UDNANTTI8UY maé’w%mawsmmﬂim
wSesflefldlun1svhauide mstiaueranumsinns madeutsy iR

Introduction to research procedures and research planning. Research
ethics. Types of economics application. Academic research databases.
Searching and reading academic publications. Literature surveys. Writing a
research report. Citation and bibliography. Research tools. Academic
presentations. Writing a resume.
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N13M3BUANUNSBNFMIUaNN RN 1(0-2-1)
(Preparation for Cooperative Education)

NANNIT LUIAA LAZATZUIUNITUDIANNIANYA ﬂQLLazizLﬁﬂUﬁLﬁﬁJ’J%aﬂ
ﬂismumiaiimqﬂmmﬁ?ﬁﬂmu 1ATIATNVDIDIANT AUAUNULAZAN VLV
U WKEI91991U allan1sadaAsIl N1eeseNUsziAuaslonansalaATIIu N9
fun1walanu NMINAWIYARNNN wseviluiivhay R]%BﬁﬁillLLﬁ%ﬂg%ﬁJ’]BﬁLﬁlﬁJ’JsﬁE}ﬂ
nshuduiiy unumuazausulnveuvesinimuigenduwls wadalunis
WoUTIEUazIEunIIU ﬂ{]miLmeﬁ@uﬁ’w:Hamm

Principles, concepts and processes of cooperative education. Relevant
rules and regulations. Recruitment process. Organizational structures. Job titles
and job descriptions. Employment sources. Job application techniques.
Resume and cover letter preparation. Job interviews. Personality
development. Etiquette in workplace. Ethics and related laws. Teamwork.
Software development team roles and responsibilities. Techniques for writing

reports and presentations. Rules of being friends with your co-workers.

n'lsl%ﬂuiﬂml,ﬂ%e 3(2-2-5)
(Machine Learning)

fugnuvesnisidouvaaaiena nmadeuiuvuifasu nisutssuan g
annaY ANHAUNG FUNDIALINWMBSUUTTU NITEBNHUUIIRDILALAMENYUE N15aA
yueiifvesdeya aulddndula nmaSeusuuuliigaou n1sdnngy n1siSeusiuY
et N N AN I P ER VRIS

Fundamentals of machine leamning. Supervised learning. Classification.
Regression. Outlier. Support vector machine. Model and feature selection.
Dimensional reduction. Decision tree. Unsupervised learning. Clustering.

Reinforcement learning. Artificial neural network.
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N15UTEUIANANTYITTINYA 3(3-0-6)
(Natural Language Processing)
Wwdsduneu : 517 211 lassasadoya

wie 520 213 lassadredoyatiugruuarnisussend

wie 517 214 lassadedoyauazdunauis

LUIAAYDINITUTEUIANANIWITTTUYIRLAEN1TUTEYNA ATIlRYaLAL AT
Tsunsufiifieadeas nsteseiniieruazuselen wuusiaeeniuv n1suny
AUNNBVDIAT WATANTITUIZUIANATOAIM mﬂﬁﬂmiﬁauiﬁwLﬂ%ﬂﬁm%’umi
ULUIANANTYITITUYIRA

Concepts of natural language processing and applications. Related
corpuses and libraries. Lexical and sentence analysis. Language modelling.
Word representation. Techniques for text processing. Machine learning

techniques for natural language processing.

nsEudBEndmiunsunnaIviAY 3(2-2-5)
(Deep Learning for Computer Vision)

mMadeulusunsudmiuianissuam wniesledmiunisnden Fuuuiiugu
d5UNsTMUNUTEANAIN AILUULEEN 1asseUsramuwuunsuligiu n1s
FINFUNIAEIEA N1TIATIALUURATIERANAzBER Teidundaiinduliidadu
n1sdrfnegiudegrlnunniiuly nmsdudaneulvun nsvigauazngulindy
wmsgIu Marmavning lassthetiaueiufiuuuianaieasuuunaisians s
wonituin Tnsseuszamaouligiuuuuiu nmsadsadoyaninmudisoonis
Msveneifindeya

Programming for image handling. Plot tools. Basic image classification
models. Deep models. Convolutional neural networks. Max pooling.
Multiresolution analysis. Nonlinear activation functions. Overfitting. Dropout.
Batch and group normalization. Object detection. Single-stage and multi-stage
region proposal networks. Image segmentation. Fully convolutional neural

network. Building custom image data sets. Data augmentation.
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517 434  szuudigaduayunsinduladedanies 3(3-0-6)

517 435

(Intelligent Decision Support Systems)

wIAnveINsEUINNsAnduls andnenssuvesssuutivativayunisindula
\Bs8aa5us n3damisdeya Muuuiiduindeusedeya Muuuiiduindeused
WuU NMsUsEluUsEANTA ALY dudndaiugly N153nn1sANg nswawn
seuutieatiuayunsindulagegaaies n1sieszvnisdeduls nsasawasnis
Useiliunmaidendmiunisanduls ssvvdisadvayunisdndulawuungy
Jyauseing svuuidenvng wilesdeya mslusunsundadunisysanmsssuy
atuayunssinauls nsdlnwinisussyndldssuvatvayunisdnduladedaaios
wazn1sAUgym

Concepts of the decision-making process. Architecture of intelligent
decision support systems. Data management. Data-driven models. Model-
driven models. Model evaluation. User interface. Knowledge management.
Intelligent decision support system development. Decision making analysis.
Creating and evaluating alternatives for decision making. Group decision
support systems. Artificial intelligence. Expert systems. Data mining. Linear
programming. Intelligent decision support system integration. Case studies of

the applications of intelligent decision support systems and problem solving.

FEUULULLN 3(3-0-6)
(Recommendation Systems)

wnAndosfuientussutuuni wmalanisnsessiy wmadan1snseani
o WMATANITNTBINUNG) §$UULLu31§’1mm¢1’;m§ FEUUMUZMUUNANRETY NS
Uszluszuuiuzin N153ATIEMTaneInsal n153tAaTIeRkuulRAILugdl n1s
Uizqﬂﬁmuﬁuaﬂizummzﬁ’]

Fundamental concepts of recommendation systems. Collaborative
filtering techniques. Content-based filtering techniques. Rule-based filtering
techniques. Knowledge-based recommendation system. Hybrid
recommendation system. Evaluating recommendation systems. Predictive

analytics. Prescriptive analytics. Applications of recommendation systems.
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517 436 STUUABNNILABITIEITNY 3(2-2-5)

517 441

(Computer Aided Diagnosis)

auduinvessruunouiunedtieileds wnAnilosiuuazanuiinie
Y3z ULABLRIAesTIed Ty Tsafliendes nansenuainnisldssuunaufinmes
Peidade msldundedoyansnsunmd Waunsuuszgnafifoalfluniseudeya
ynamsunme adeeyanisnsummdiiienisiiouivennias mwilnseuuazlausns
fuigados nmsUszmanadoyaidewiu adaildlunsnisunnduagnisuseidu
Uszansam 35n15.5@lefind nsuszunanaidednifionisinuieniendin n1s
Uszgnalddduianalelnduvulongwn adaimeds Bnsalufind wuamianisiiiu
Usednsnnaaslieg

History of computer aided diagnosis. Concept and challenges of
computer aided diagnosis. Related diseases. Effects on employment. Medical
data acquisition. Medical data library for machine learning. The application
popularly used to read medical data. Python language and related library. Data
pre-processing. Medical statistics and model evaluations. Radiomics method.
Deep learning for clinical prediction. Application of high throughput

sequencing. Genomics method. Model performance improvements guidelines.

nsUssaanatayavunnlveg 3(2-2-5)
(Big Data Processing)
feruuazauvanevesteyarunlng fregreveslymaintdeyavuinlvg

€

o a

fufiiinvesioya mafinUiinadeya madnirdeya ideafielunisdafvuay
Jannstoyavuialng andnenssulumsiafudoyavualng wniesflolunis
Uizmamaﬁﬁau‘jammﬂmﬂ FTUURUUNTEULALNTUTEUIANANE LS

Definition and meaning of big data. Examples of big data problems. Data
sources. Data scalability. Data Importation. Tools to store and manage big data.
Big data storage architecture. Big data processing tools. Distributed systems

and cloud computing.
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517 442 A159NUUULAZAISUSHISIASETUNIADNNINDS 3(2-2-5)

517 443

(Computer Network Design and Administration)
Adafuniou : 517 241 mMsdeansteyauaziadoiisneuiiames

AM5IATTRuazoenuUUlASIEE LA et N130DNLUURAZNISAIATTEUL
#1039 wistheuiaamefiaion wietrediuduaiion wdevnelians wae
w3otneuinaniie msnsagunssifaduniarnisinnisgunsailuszuy
30918 Msfiads n1sReA1 waznisuinsianiseiesdliuinisuasiaios
Tu3ns nssariaruaunsdiie nsdanstydssun msuimsussansnmuas
audasnde a3esliouazlnslnasaninsgiudmivuinmsdanisaietie
NIUANY

Network topology analysis and design. Design and configuration of
switching system, virtual local area network, virtual private network, wireless
network, and wide area network. Router configuration and network device
management. Installation, configuration, and administration of network clients
and servers. Access control list configuration. System accounting management.
Performance and security management. Tools and standard protocols for

network management. Case studies.

mMsdanisanusivasasasemdlaes 3(2-2-5)
(Cybersecurity Management)
Fodafuriou : 517 241 msdeansdeyauasiadotnsnouiimes
fuanmusasinatianislaudnisleiues n1sdnnisauasadelussuueie
1o Aedsaueaulatl wowndiaduiiu lufeuunand Augunisusadugaseu
waznsdanisadnudes weluladuaziaiesdolunissnwanulasndeloves
Ussifiumeslesssunagnguineindensinveusiunasndsluues
Cyber threats and attack techniques. Security management in network
systems. Social media. Web applications and cloud. Fundamentals of
vulnerability assessment and risk management. Technologies and tools for

cybersecurity. Ethical issues and laws in cybersecurity.
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517 444  STUUNSATUIMUUUNGALUY 3(2-2-5)

517 451

517 461

(Cloud Computing Systems)
UYWAY aﬂwmwﬁuamm’m 51JLLUUﬂ']'§1WUiﬂ']§°U@\1ﬂaTJ® @ﬂﬂﬂ'ﬁwﬂallﬂ 3l

vodlasadefiugussuuaand liiinisaand nmsdealdanglunmslinuaand
seuuAulasadeluaaiid usnisUssuiana n1sdmiudayauunaiin

an1UnensTuvednanIn N1sve1en1sAUINITonLuR

Cloud definition and characteristics.  Cloud service models. Key
component of a cloud infrastructure. Cloud service providers. Cloud pricing.
Cloud security. Computing services. Cloud storage. Cloud architecture.

Automatic scaling.

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

[
=1

mia%f'mLLazmsé’f@msmw%uﬁu%m NI 100 YU N15IATIENINg
mammmumnmam%m nsafaanwuzlau knud1Ay dedureing miﬂiu
ﬁumﬂmwmummmmam ﬂ’lS’JLﬂi’lmLLUUMmﬂﬂ’Jma Ben Mswenitudinuy
Aedinlusi® Wugmmummaugﬁuamsaq 1539130y Wteddeludagiu

Basics of image creation and handling. Filters. Objects. Object boundary.
Object analysis with morphological operators. Feature extraction. Principal
axes. Object descriptors. Content-aware image resizing. Multi-scale analysis.
Semi-automatic region segmentation. Machine-learning basics. Object
recognition. Current research topics.

32UUUUANIYUBUALAZN1TAIUAY 3(2-2-5)
(Robot Operating System and Control)

arwdidesiuieafugusud szuuUfcinisaund nadeulusunsuntuiln
5o wazsyuuUURnIsvueud n1sadiuagldeu Tnua fade amdu s
Tu3n1s nsdanu fulsarsisue warlndimundifunisviiau nsnaaes
Aeafunismuauvusudiadeudl nMsmuauLung n153uivesiugusd ﬁugmmi
UszanananIn Maszysiumaiaes msvhuudl msvhausisfuesiueus

Introduction to robotics, Linux, Python programming and Robot
Operating System (ROS). Constructing and using of nodes, topics, messages,
services, actions, public parameter, and launch files. Experimentation on
controlling mobile robots. Robot manipulator. Robot perception. Basics image

processing. Localization. Mapping. Collaborative robots.
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517 462 msisudugsnanana 3(2-2-5)

517 463

517 465

517 481

(Digital Business Startup)

AMTIYDINIIENFUGIAY Msrunuleide nsaunleldsluifududmie
U313 nsvvanuinnssuuagmsUszendltuinnssailuniaiudugsia mstiaue
WNUGINANUTINAMU mi‘uEnSﬁﬂ]miLLazﬂ’]iLﬁuqiﬁﬁ]ﬁﬁmlﬁﬂ

Startup business overview. Idea discovery. Idea transformation to
products or services. Innovation process and application of innovation in
startup. Presenting business plan to investors. Scaling and becoming mature
business.

nsuSuagugaana 3(3-0-6)
(Digital Transformation)
mma’mmﬁummiwaEJULL“LJaQEiM Wa nstulndeunasy mJULﬂaEJUﬂﬁ

=

LﬂaauLLUaagmwa msawammumimaauLLanamwa LLwam/\laimwa

AR N YUY a’mwﬁummimaEJuLLUaﬂamma FuneuLaZNITUIUNIS LiteNIS
LUaEJuLLana'ﬁ%wa UszlovilfondAns NstiAne,

Importance of digital transformation. Driving and driver of digital
transformation. Tools for digital transformation. Digital platforms. Key features
of digital transformation. Procedure and process for digital transformation.

Benefits to enterprise. Case studies.

IAINTTUAUEN WAL 3(2-2-5)
(Feature Engineering)

audilesduiniuimnssugudnuas  mudAnueimnIsunudny
lunuinginisteya nmsadnaudnuue NsAAEeNANANYME NMIasNAMANYMY
Tmiandeyafiu MsiSeuiRManNyMLIINTBYaAU IMNITTuAmNaNvMeiUNSISEu;
YoalATes Amnssunadnvazdmivteyaidaiiay Imnssunudnuurdmiudoya
VoAU N5aseluea N1sUTsEuNalueEa NSAANY

Introduction to feature engineering. Importance of feature engineering in
data science. Feature Extraction. Feature Selection. Feature construction from
raw data. Feature learning from raw data. Feature engineering and machine
learning. Feature engineering for numeric data. Feature engineering for text
data. Creating model. Model evaluation. Case studies.

399AARNIENITINEINISABNR RS 1 3(3-0-6)
($elected Topics in Computer Science 1)
Woulw :Imamm@uaammmﬂ%mauﬁama%
widetieglunuaulaludagdummaulrouiiames maluladarsaumne
WeNsUaya MIFeaTuaziATetY lasaisiuguvesvaluladansaunalasnns
Usgendldanuas
Topics of current interest in computer, information technology, data
science, communication and network, IT infrastructure and application.
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Fasfnlanzneinenisaaniames 2 3(3-0-6)
($elected Topics in Computer Science I)
Seuly : TngmuBugenvosmeivineufiines
widenieglumuaulalulagiummgufpeuiinmes wmaluladarsaume
IngIN1sveya NMsdeasiartaTeYie lassasanug uvesnalulagansaumea n1s
Ussendildanuass
Topics of current interest in computer, information technology, data
science, communication and network, IT infrastructure and application.

ZoedaanIEmeingIn1sRaNines 3 3(3-0-6)
($elected Topics in Computer Science II)
Wouly : TneAnuBugauuesnAIBIABUNILADS
ﬁ’aﬁﬁaﬁagﬂummaulﬂuﬂaﬁ;ﬁ’umamwiﬂauﬁama% walulagansaumea
INgIN1ITeYa NMsdeashartATeYie lassasanug uvesnalulagansauma n1s
Ussendildanuass
Topics of current interest in computer, information technology, data
science, communication and network, IT infrastructure and application.

Sesfatawizyningnisneuiiames 4 3(3-0-6)

(Selected Topics in Computer Science V)

Fouls : TnsmnuBusenvesnaimaeniames
ﬁaﬁﬁaﬁagﬂummaﬂﬂu{hagﬁ’uqumfiﬂauﬂaLG}@% walulagansaume

WeNsloya N1sFeaTLaziATeYIY tassadaiug uvenaluladansauna n1s

Uszgnaldauasa

Topics of current interest in computer, information technology, data
science, communication and network, IT infrastructure and application.

(Fasfntannzmedinenisaouiiames 5 3(3-0-6)

(Selected Topics in Computer Science V)

Fouly : lngeuBusesvesniaivaeuiames
ﬁa%’aﬁaguiium'1uauiﬂuﬂwﬁ’ummqwiﬂauﬂawm% walulagansauwme

WeNsloya N1sFeaTLaziATeYIY tassadaiug uvenaluladansauna n1s

Uszgnaldauasa

Topics of current interest in computer, information technology, data
science, communication and network, IT infrastructure and application.

FasfnRnznaineinisaaniimes 6 3(2-2-5)
(Selected Topics in Computer Science VI)
Foulv : InsanuBuseuvesnAlvaeyfimes
ﬁa%’aﬁagﬂum'1mau’tﬂuﬂwﬁ’uwmwiﬂauﬁawm% walulagansauwme
WeIN13TeLa N1sFRaTkaATeYIY taTsassiiuguvemalulagansauna N3
UszgnAldauas
Topics of current interest in computer, information technology, data
science, communication and network, IT infrastructure and application.
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(Fesfntannzmeingnisaouiiames 7 3(2-2-5)

(Selected Topics in Computer Science VII)

Foulv : IngeuBusesvesnaivaeuiumes
ﬁa%’aﬁagﬂum'1mauiﬂuﬂ%;ﬂ’uquwiﬂauﬂaLma§ walulagansauwme

WeNsloya N1sFeaTLaziATeYIY tassaiaiug uveanaluladansauna n1s

Uszgnaldauasa

Topics of current interest in computer, information technology, data
science, communication and network, IT infrastructure and application.

Fasfnanznneineinisaaniames 8 3(2-2-5)
(Selected Topics in Computer Science VIII)
Feuls : Inemnudusevesniaivineufinmes
ﬁa%’aﬁaguiium'1uauiﬂuﬂwﬁ’ummqwiﬂauﬂawm% walulagansauwme
WeNsleya N1sFeaTLaziATeYIY tassadaiug uvenaluladansauna n1s
Uszgnaldauasa
Topics of current interest in computer, information technology, data
science, communication and network, IT infrastructure and application.

FasfnRniznaineinisaaniiames 9 3(2-2-5)
(Selected Topics in Computer Science IX)
Foulv : TnsanuBugevesnAmAeyfiimes
ﬁa%’aﬁagﬂum'1mau’tﬂuﬂwﬁ’uwmwiﬂauﬁawm% walulagansauwme
WeIN3TeLa N1sFRaTHaATeYIY IaTeaseiiuguvemalulagansauna N3
UszgnAldauas
Topics of current interest in computer, information technology, data
science, communication and network, IT infrastructure and application.

1A59971U4399 1 1(0-2-1)
(Research Project 1)
Feuly : Tneanudugenveaniaivaeufinnes
Aianantsinudu S wie U

mMsfnwdeidenidinginsaeuiamesilifuniseyiininniain ns
AL3uULATITNIUIN Laztaus

Study of the computer science topics approved by the department.
Research proposal preparation and presentation.
1A39971U438 2 2(0-4-2)
(Research Project II)
TIAUNDL: 517 493 TAs9uidy 1
Jouly : Suilfawansdnendu s wie U

medeluideidedildaueludvn 517 493 Tasee1uide 1 Weouseay was
UauaNaUIY

Research on topics proposed in 517 493 Research Project I. Report writing
and research presentation.
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nsAnaY 3(lsitionndn 210 4aluq)
(Practical Training)
Seulw : T,maﬂyfam@uaamaamﬂ%mﬂamﬁaLmas‘
FilTanansanendu S wse U

nsufdaeuluaniudsgnounsludnuusninaudinsa wielwle
UszaunisaiannnislddfoRauildduneununsfifeadesiuaiviinginis
aaufinmed Wunalitesnin 210 Flus

On-the-job training as a temporary employee in order to get experience
from assignments related to computer science. Not less than 210 hours.

dunafne 6(lsitioandn 600 4aluq)
(Cooperative Education)
TIAUNDU: 517 393 N1sLpeuAUNTaNd I nTUanAafANE
deuly : dhearubusenvenaivineniumes
Aianantsinudu S wie U

UiRnugugndnaudaasiluaniulssnounisifunatlidesndt 16
FUoi tielilduszaunsaiannnsuiReildfuneumneifeafuaivinginis
Aoufiames nelanismuanvesidiuynisluaniuysznauns waze13dime
NFINVINTIBNUANND LazdlausNaIIu

Practical training as a temporary employee at an establishment for at
least 16 weeks for gaining working experiences related to computer science by
consent of an expert in the institute and a department counsellor. Cooperative
education report and presentation.

dununlassuannafne 2(0-4-2)
(Cooperative Education Project Seminar)
Soulw : I@EJﬂy’JWNQUS@N%@\iﬂWﬂ%%WﬂaNﬁ’JLG]@%
Adiawansanendu S wie U

N9 @guIIBUMTUSURNUaniafnw dauenuininsussyndniug
31NMSUHURMUanAIfnY) NMsinsNduLLILarIEUaNaUIINLATIUANAT
Ainw

Cooperative education performance report. Cooperative education
knowledge application and presentation. Attending seminars and
presentations from the cooperative education project.
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