I

s a a o -4
Wﬁﬂq&lﬁﬁq?]']?‘lj'l'lﬂEJ'Iﬂ'lﬁﬂ@ﬁJW')Wl@i
JnAnwfesdneseIvlunuindmdnemidlidesnia 30 wihefa shedunluy
MM aNElldsenI1 90 Mwdn warsiedvlunuInlIvaendslidsenin 6 wueia

lnefivnieinsiunaeavangashivesndt 126 wiefn

1. vaaedndneialy Suuliitdesnin 30 wiefn (gisasidenmh 8-14)
2. vundvanag Iwiulivesndt 90 mihefn Ussneume

2.1 AvuaSufiugiu 1uau 3 mihein Wuinivsuiuguauslituiindnu el
thAnwmieuivsAnuivununmandamans nansdnuitldannisdeusneinlunguidu
WUU S vise U uagliduniiein
511100  Avudiugiudmiuunagda 3%(3-0-6)

(Precalculus)

2.2 3 mNU 31U 15 BIenn

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

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

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

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

517212 lpssadadenmsiwauuuliseien 3(3-0-6)

(Discrete Computational Structures)

2.3 Ananizanu wuldtesnin 75 wiein Usgnauie
2.3.1 AW 1UIAU IUIU 56 WUIwAR
517101 enuseuiuwazanuilunaliionviva 3(2-2-5)
(Digital Literacy and Citizenship)
517 112 NT9DNLUUIATATINLLTIAY 3(2-2-5)

(Digital Logic Design)

e * e liduniieie



517121

517 122

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

78

Minwen15WeuluLnIuABUIWeS 1

(Computer Programming Skill 1)
Minwen1alsulusunsunsuianes 2

(Computer Programming Skill II)

lassasadoya

(Data Structures)

NINAILIZONARITTIING

(Object-Oriented Software Development)
lassairuazanlnenssunouiimes

(Computer Organization and Architecture)
nsdeanstoyauaziAietseuianes

(Data Communications and Computer Networks)
nsimulUsunsuUszENAULLIY

(Web Application Development)
VANNITITUUFIUTOLALATNITEBNIUY

(Database System Concept and Design)
MTIRTIERuarNsRNLUUTUReNS

(Algorithm Analysis and Design)

SEUUURURNT

(Operating Systems)

NaNNITNIIUTUN TN

(Principles of Programming Languages)

Uy Usehivg

(Artificial Intelligence)

NMTIATIENYeua

(Data Analytics)
N3UHAUNUSTE NI EEAUABUN A D LAZNITORNWUY
Uszaunsadld

(Human Computer Interaction and User Experience Design)
NOVINEKarITIEIUTIUEMSUIMALWladasauma

(Law and Ethics in Information Technology)

4(2-4-6)

4(2-4-6)

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)
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520 361 NNTAATITAUALNTODNLUUITZTUUIY

(System Analysis and Design)

2.3.2 Ay1UspuLaen lngliun@nuwianniSeuwnulabauria

1. BHUTASIIUANY SUUTIEIVIINUIU 4 UUL8Am Usenaunie

517 392 AI19LeReuAunsaud 1msulaTsnuite
(Preparation for Research Project)
517 493  laseuidy 1
(Research Project 1)
517 494  1AS991U390 2

(Research Project II)

2. BHUANNIANYT 158UV 10 MQefs Usznaume

517 392 AI19LeReuAunsaud1msulaTsnuite
(Preparation for Research Project)

517 393 N19LSHUAINNIONAIUIUAUAAANY
(Preparation for Cooperative Education)

517 496  @nnaAny
(Cooperative Education)

517 497  duuunlAsssuaninadne

(Cooperative Education Project Seminar)

3(3-0-6)

1(0-2-1)

1(0-2-1)

2(0-4-2)

1(0-2-1)
1(0-2-1)
6(lsitiaena

600 41314)
2(0-4-2)

2.3.3 Fyndan dmsuwkulassnuIdeduiulidsenii 15 ndedn WHuani

Anwiuiulivesndn 9 nieAn Mnsedn 4 nquivideluil Ineanunsadensieividy

naule
1. nguiinweinWaun (Developer Skill)
517 323 At g lun1sisulusunsumenie1ann
(Programming Expertise in JAVA)
517324 msaunlusunsudsyygnduugunsalindeud
(Mobile Application Development)
517325  mswawnlUsknsudssenddmsuratswnanneasy

(Multi Platform Application Development)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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)

517326 lwseufuin3asiloddy 3(2-2-5)
(Python ans Essential Tools)

517 327  msWeulusunsuniwilavea 3(2-2-5)
(Cobol Programming)

517362 grudeyatugs 3(2-2-5)
(Advanced Database)

520 362  AAINTTULONALIS 3(3-0-6)
(Software Engineering)

520 364  ASIANTSlATINITEONALITIINELY 3(3-0-6)
(Contemporary Software Project Management)

520 451  N199DNLUULAZWRAILILNY 3(3-0-6)
(Game Design and Development)

520 463  NISVAROUYIDNALIS 3(2-2-5)
(Software Testing)

2. naiu%mﬂw&waam?mna (Machine Intelligence)

517332 MIWNUANNIWAZNSIMANA 3(3-0-6)
(Knowledge Representation and Reasoning)

517 333 NNIAIUALINITRILINTT 3(3-0-6)
(Evolutionary Computation)

517 354  n1sUsTUNaNadyIuRIva 3(2-2-5)
(Digital Signal Processing)

517431 mseuiveandos 3(2-2-5)
(Machine Learning)

517 432 N13USTZAaRANEISITUYIA 3(3-0-6)
(Natural Language Processing)

517 433 MaSeuieand msuneuiiineiIviay 3(2-2-5)
(Deep Learning for Computer Vision)

517 434 szuuvleatuayunsindulagedaatey 3(3-0-6)
(Intelligent Decision Support Systems)

517 435  seuukuzin 3(3-0-6)

(Recommendation Systems)



517 436

517 441

520 333

520 421

3. N§UIVITTUVLALIATEYIY (Infrastructure and Network Systems)

514 271

517 341

517 342

517 361

517 442

517 443

517 461

520 321

520 347

520 348

520 353

81

syUUABNNILMDITILITAdY
(Computer Aided Diagnosis)
nsUssananatoyavunlie
(Big Data Processing)
nsviuvileadeya

(Data Mining)
MIdAAULaEAUALEN AN

(Information Storage and Retrieval)

dannsefinddwsuinreufiunes
(Electronics for Computer Scientists)
Tnssadeiuguuazaninenssueiotne
(Network Infrastructure and Architecture)
AulasnnsluszuUABNNILADILAZIATEUE
(Computer and Network Security)
‘?IULW@%LﬁWUENV]ﬂaiiW?ﬁ

(Internet of Things)
NNT9ONLUULAZANTUSUTLATOUNABUNLADS
(Computer Network Design and Administration)
mMsdanisausiuasasnsemsleiues
(Cybersecurity Management)
seUUUURNTUEUALAENITAIUAY

(Robot Operating System and Control)
NSUTMIINNITIEUUTIUTOYA

(Database System Administration)
WiloaUdlazIAINTINITUUAA1IANULUR
(Practical DevOps and Cloud Engineering)
WA AT UR

(Practical DevSecOps)
nmImdvgdiannsedng

(Electronic Commerce)

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)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)
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4. nguABNIVNINABNN MBS WALHDUTEaN (Computer Graphics and Multimedia)

517 351

517 352

517 353

517 355

517 356

517 451

520 428

ADUNAMDINI NG
(Computer Graphics)
NIUTEIIANAN WA

(Digital Image Processing)

deoUszauniia

(Digital Multimedia)
NTRNLUULAE WAL TILTY 3 1R

(3 Dimension Animation Design and Development)
NsTIUTINtayalaras1aduan

(Data Collection and Visualization)
ADLRIAOTIVIFIY

(Computer Vision)

TUSUARLTIRINA

(Digital Archaeology)

5. ﬂ&j&ﬁ%ﬂn’liﬁﬂu'azul,l,azuu‘szmn’li (Computation and Joint Integration)

511 109

515 341

515 342

515 351

515 352

517 300

517 462

waaRdadmIulininermansaun 2

(Calculus for Computational Scientists II)
NFIUALTEUY

(Operations Research)
ny3deatiunudmsumsianisiadainduazigauniu
(Operations Research for Logistics and Supply Chain
Management)
AudhluifeafunisuimsanandeaasmauseAuse
(General Principals of Risk Management and Insurance)
nanAtnAansUTZAuNY

(Fundamentals of Actuarial Mathematics)

AN udnsUTnABNIMDS

(English for Computer Science)

MsiudussRaRdva

(Digital Business Startup)

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)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)



517 463

517 481

517 482

517 483

517 484

517 485

517 486

517 487

517 488

517 489

517 495

519 161

520 323

520 464

83

a o

MsUSuasugiavia

(Digital Transformation)
Sosfnanzninginisaeuiinmnes 1
(Selected Topics in Computer Science 1)
FosfnanzmaIngInIsrouimes 2
(Selected Topics in Computer Science i)
Sosfmamzmaingnsrouimes 3
(Selected Topics in Computer Science Ill)
SosfnanznInginisaeuiinmes 4
(Selected Topics in Computer Science V)
FosfnamzmaingInshouiomes 5
(Selected Topics in Computer Science V)
FosfnamznaingInshouiames 6
(Selected Topics in Computer Science VI)
Sosfnamsmadnginisaeuiunes 7
(Selected Topics in Computer Science VII)
Sosfnanzmaingnisrouimes 8
(Selected Topics in Computer Science VIII)
FosfnamznaingInshouiames 9
(Selected Topics in Computer Science IX)
NSRNIY

(Practical Training)
ANAANEASTINILALNITAATIEN

(Business Mathematics and Analysis)
mMssamsiilemuazdundnduuunana
(Digital Content and Asset Management)
anJuLny

(SCRUM Games)

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(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)

3 (Litpani
210 F3la)
3(2-2-5)
3(3-0-6)

3(2-2-5)
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3. nuInv ANt Iulitesnin 6 wiiein
Tdendnwldnnmnaeinlussiusygainideaeuluimingdefauingvie

sedvveantudy o AldTurnuiureuananenssunsUsER e INeImans d1iinAnw

Fondnnneiniluividenvensnaivianzazdouhlufnmsziuedsvemnygiviluin

LANIEANUYDIUINIBWANILALE LilaRTIvdauUaulun1sdIsan1sAn

waewn  nstumbeinlunsaznnainliduduseiv ssuendumbheinseiyle

e mislUPAMaaasmanivlale
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WHUNTANYINENEATAIYIIYINGINTTABUNIADS

N 1 aensAned 1

WY Fos1eim UIUNUILAN
(U-Y-u
SU101 AavzAaung 3(3-0-6)
SU201 Mwdangwluganava 3(2-2-5)
SU301 walosiug 3(3-0-6)
511 100 mmiﬁug’mﬁm%’mma@é’a 3%(3-0-6)
511 108 whaRdadmIuinIneeansann 1 3(3-0-6)
517 101 Anuseusuazaulunaliioniva 3(2-2-5)
517 121 VinwenseulusunIunauiines 1 4(2-4-6)
FUIMUIY 19

U 1 aensAned 2

IRAIY Fasreivn FIUIURUINA
w-Y-w
SU102 Aaunsasneassn 3(3-0-6)
SU202 MuSsnguiiiensieansuiuivd 3(2-2-5)
SU203 nwennsdoansenadneasse 3(3-0-6)
515 104 AR NTUAIUNILADS 3(2-2-5)
517 112 N1999NLUVININTINLT LAY 3(2-2-5)
517 122 inwen1slgulisunsuaeniimes 2 4(2-4-6)
UMY 19

e * ey liduntiein
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WHUNTANYINENEATAIYIIYINGINTTABUNIADS

N 2 aensaned 1

IRAIY Fasein FIUIURUINA
w-Y-w

SUxxx Fyden neiwAne iy 3
515 232 anuaztdudmsuininginmsaeuiines 3(3-0-6)
517 211 lassasadoya 3(2-2-5)
517 212 Tnssasadensdnauuulideies 3(3-0-6)
517 221 NIRAIUIYONAWITTIING 3(2-2-5)
517 222 lassassazanlnenssuaeuiimes 3(3-0-6)
—————— I doNLER 2

3NV 20

i 2 aansineii 2
SHAQIYN Fosein UIUKAUBAN
u-Y-w

su401 m’mLi‘]ué’ﬂizﬂaumiﬁ%mﬁauﬁaUu’ﬁ’mﬂiiu 3(3-0-6)
511 246 fydadudusasnIsUszend 3(2-2-5)
517 241 nsdeanstoyauaziAietBReNiILADS 3(2-2-5)
517 242 nsiauIlUsunsuUsEgnAULLIY 3(2-2-5)
517 261 VANNI¥UUTIUTOLARALNTRBNLUY 3(2-2-5)
520 231 MATIEvveya 3(2-2-5)

32UV 18
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WHUNTANYINENEATAIYIIYINGINTTABUNIADS

N 3 aAnsAned 1

IRAIY Fas1e3n UIUKAUBAN
u-Y-w
SU402 UINNTTULALNITOONLUY 3(3-0-6)
517 311 M53ASIERLEZN1TONLULTUADUTS 3(3-0-6)
517 312 SEUUUHURNT 3(3-0-6)
517 321 nann1INEUITWATY 3(3-0-6)
520 251 nsUfduiussEninsywdiunauiiunaaznis 3(3-0-6)
PoNLUUUTTAUNSOIElY
520 361 NNTAATIZRUALNTODNUUUTEUUIY 3(3-0-6)
------ A NFONUNLINITUANTY 3
AU 21
U 3 aennsdnendi 2
AN Fosredw MUIURUILAA MUIURUILAA
(wiulATIUITY) | (wHuanfIANY)
(U-Y-1) (U-Y-1)
SUsxx Fynden nuanivAneiily 3(3-0-6) 3(3-0-6)
517331 | Yy sshing 3(3-0-6) 3(3-0-6)
517392 | MIM3guAungaudniulaseauife 1(0-2-1) 1(0-2-1)
517 393 | mMaesuaunsaudmivaniadnm Taidl 1(0-2-1)
520 311 | NVaNELALITIUNUTTUE MY 3(3-0-6) 3(3-0-6)
wialulagansauwmea
------ I UFONIUNLIAIT AN 6 6
—————— I UdoNLET 2 2
AU 18 19




WHUNTANYINENEATAIYIIYINGINTTABUNIADS

I 4 aensaned 1

IV Fosre3an IUURUEAA IUIUNUIEAA
(wWHulAT99IUTTY ) | (WHuannafng)
(U-Y-1 (U-Y-1
517 493 | lpse91uide 1 1(0-2-1) Taig)
517 496 | @nnafne laidl 6
------ udenluniInIvIanIg 3 laidl
—————— udonias 2 Taidl
32U 6 6
Wi 4 samsinendi 2
IV Fosre3an IUURUEAA IUUNUIEAA
(wHulAT99IUTTY ) | (WHuannafngy)
(U-Y-1 (U-Y-1
517 494 | lAs99uide 2 2(0-4-2) laidl
517 497 | duuuilassuannadine laid] 2(0-4-2)
------ FndenlumnIvTIang 3 ladl
—————— I nFonEs Taid] 2
32U 5 4




517 101

517 112

517 121

304

A9 UNYS18BIEIVIIVIINGINITADUNILNDS

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

m'ﬁﬁmmﬁﬂwﬁugm o uazlusunsuUssgnadmSun SRl YIay
nmsuAdym anuAnassassaLazuinnssy Anuuilefunagnsiauduiiy
msdeans Anuseuimeudeyauardedmiuanudunailendvia

fins@nwuenannuil

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.

N1999NKUUINITATINSLTUAY 3(2-2-5)
(Digital Logic Design)

nssnzidaianidosiu 1995RdrauasnsUsznd fivadiauuuya aun1sids
A33NE WNATANITANTUMATATING NTIATILVRALRDNLUUNITIHALLALTGGY
gUnsainssnzuuulUsunauld msduamerisssuienvosuesiaunsidesdu

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.

inwen1sgulusunsunaunmes 1 4(2-4-6)
(Computer Programming Skill I)

sruvReuiameiuarnsUszananadeyadewiu fau nsdsulusunsy
wuulaseadne Fadndunismavadawarassneans Useloadivuadouls
n151ug1 msteudenlunaznisdounsiug waadeu waadiunanedi fd ane
dnuse Haidu nsmeaeunarnsuilugaunnses msiaulusunsuiieldlunis
witdayn wadalunmsdeulusunsudmsudlymaidudon

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

305

inwen15sulusunsuAaNnIngs 2 4(2-4-6)
(Computer Programming Skill II)
FwdeRuieu: 517 111 msWeulusunsupeuiivmeidmivininginisteya

Wie 517 121 vinwenalsulusinsumsuiames 1

ArwAniBengidesiu nsvieiu msadisnana n1svinuagnsdNESYes
pana Yo maadaileidudmiuimundiudusaziugn nisiunennaantd s
Mgy nsteriesivanilandunagiianiiunis fedduanilay walanisideu
Wsunsudmiulgmiidudou

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.

Tasead1edoya 3(2-2-5)
(Data Structures)
UsRUNeY : 517 122 vinwgnsdsulusinsunouinmes 2
nsunudeyanaziianidunisdmivlassaiiauu@ady Usenaueie
Aadaunn warAn mauwudoyauazidniumsvedlasadadessdutiuastneay
Usznoude fuldl waznsml msTaussavdainuesduneuds msisedsiuuasns
Aumdoya msvszgndldimedadeingitensiaunlassairstoyaluldau
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.

TAsead1adan1sAuuulinailag 3(3-0-6)

(Discrete Computational Structures)

Adadunew: 511 108 waaRdadmsuininermansnau 1

[

fugruadlasians roudumesnd Mandunedlawazanuduiusiieuin
nsMLazAIUsSEENS Muigudulsiiazineanu indesanuzdnia

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

machines.



517 221

517 222

306

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

[

nseuAuAnNITlgulUsNTBeIngiUosdu Yayauiusssudaing

q

N1TUNUAT UATNITENYIIENT N1TUOVN MIvimysULaznITauNenaMaudi n1s

[

ATITRUALAITOONUUULTITRE SULUUNITBBALUU I‘UiLLﬂiiJﬂ’JUﬂiJLLUUﬁ’]a@\T

99U

'
= =

n33Auy Inslnaea n1sagview Mmsdawmlernvunain nslusinsudenaauds
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.

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

WUUTIERINTYINNULaYEILUTENEUTRIRBLRIMBS daUnenssuluudaiu
TUSUNTY 2950UAES amﬂmamswqmﬁwé"q AW ASDILATUOANUE A1IN1S
fvuasuisiiog niseenuuuiUsInanatuiugukarug sruumzenut
MireAINTMAY SrUUSULd/uaninanisaaiden n1sdndinay n1sidnds
mieAN91lnense witeliuteyanfendl Audidgyuaznstlinyives
seuuUuinisaeuiawes

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

307

nsdeansfoyauasiATaUenaNnInas 3(2-2-5)
(Data Communications and Computer Networks)
JdeAuney : 517 122 finwgnisidsuldsunsunauiiones 2

VANNITUBINITARAITaYARA IS IUsUUA wuuTiaesnsdalaieale

'
£ =] o

mi?ﬁiami%’am“amuLLauzﬁaﬂLLazﬁﬁwa dorhdyanuaraunsal msmuanluseau
mdoulesdoya andnenssuaIedionsuiinneiuazinslnnea taete
Aoufinlnafusnalaniefinazuiiiunite nslnaeaiidd/lefiuaziniedie
Bumedidn fugtuisrtumstmuaiieg maudaedodieges mgdeuaznsin
dunmslueiodng TWswnsuussyndsuipiotneuasusnisuuasetnedumesida
‘ﬁugm“uaﬂmsﬁmﬁmmim%mhUﬂamﬁal,ma%

Principles of data communications and open system standards. OSI
reference model. Analog and digital data commmunications. 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.

AsHAILITUSHASUUIZENAUWLAY 3(2-2-5)
(Web Application Development)
an1Unenssunazesnusznavvedusunsulssgnauuiiv waluladuas
\3esflelddmiunisadislusunsuuszgnduuiu nsiiesesinazesniuy
Tusunsudszgndiuuiu mafansaniugdenniuazwaty madoulusunsmivils

| [y

w1 Viuedile Luwedda Yssinnvesteyavuiiviaznisienly nisfameiu
giudoya msimuiudesuuutleatieoulnsanes Suilsuisa mahduiy
TFuasa

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 APl. 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

308

aNNMIsEUUFIUYaYaLAZN1ToRNIUY 3(2-2-5)
(Database System Concept and Design)
wtadunew: 517 121 vinwensitsulusunsuneuiiames 1
JoyauazanUngnssugiuvesszuugmuteya seuuiamsgiudeya wuuinaes
Toya NM¥IPIUTeya TPUUFIUTRNATITUTLS RYANATIETUS waswAanaaLdq
duius nwaeunulalaTEse MIseniuugIuteya medansussgnaldnussuy
ns¥ansgudeya fuil n1smivAunslidunTeuiy LarnIUsEIIaNAAT NI U
undudosiu grudoyaiddsiduiudideniu maontovesgudeys nadidng
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)

Mssmenans NMsdeuannneddnvsedindg msuwuziewes nsuauslud
Useau

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

Presenting.

M5AATILAIAZN5DNUUUTUNDUTE 3(3-0-6)
(Algorithm Analysis and Design)
wdeRuneu: 517 211 laseasedoya
517 212 Yaseadhadensdunuutlisailes
ieerassunseuiulitounin 10 dUan

Msnseiududeuresiuneuis Jamsuiaunisiewin Mseanwuy
FumerAsuuy e 9 saks msuUsuazesuy msdeulusunsunuunat waztunou
3Br3n lanadedoyatuge enududeumsinune Bufiresmandesiu feeeifld
Suneriainaadned

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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STUUURUANNS 3(3-0-6)
(Operating System)
FdsAuneu : 517 222 Tassaduazandaenssuneuiimes
nseoniULkarn sl AnNavessTuLUiTRN I Desiu pefusTneuves
seuuUfURNT nisdanislusiwauazinn msdearssevinlusiea n1sdantg
MeAUT N13IANsuiluteyanazaunsal Aeumesialiou aulasnsiely
ADLTILADT TTUULUUNTZAY 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)

WUIAAUDINEITUTUNTULAZNTOULUIAR AIUTEINaNanIw) MAvduiuSLaz
AIUNUNY %ﬁm%@ga mamuamﬁw@fumaﬁﬁmu ﬂﬁmUQaﬂUiLmimJaEJ QUEIRY
TUsunsufenwndedds mundeing awndefleddu uazavudemssny
nsfnelazNTiUIsUisunTaULUIAANaNIBIN I IUTLATY

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 luNISREUTUSKNTUAIBN1EI1911 3(3-0-6)
(Programming Expertise in JAVA)
anulasefugaisafumsBeulusunsndeing ngAnnsveslsunsua
Formuaisafunwann msaeuyszmatotninIvaFULUUNIATFIU 1T
Hndunseulusunsy watanisuadeyn
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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nswanlUsunsuUszgndulgUnsalindaud 3(3-0-6)
(Mobile Application Development)

g1$aursuazsruuUfiAansdmivgunsoiindeudl iedesdieluniswaun
watians@eulusunsy dufeneglduwuunsmiin [gle) Msdaniswanisel @
Aaselun1sdeulusunsudidday wiudl funds nsdeanstuusnisuazinioniy
GEGH

Hardware and operating systems for mobile devices. Development tools.
Programming techniques. Graphical User Interface (GUI). Event handling.

Important  Application  Program  Interfaces  (APls). Map. Location.

Communication with services and social network.

nswanlusunsuUssenddmsunatsunanasy 3(3-0-6)
(Multi-platform Application Development)
walalunsiauigenduisdmsunatsunannasudesiuis wanfiey Liu

wazluluddmsurateseuudUanis nswaunlusunsudssendniegulanumes

<3

a

e edesiiowmunensing uunuftamlulunmsiaundiuinsoglduuunsniin
Tadninlunsiaunlusunsuussynduuuvalswnannasy 1UsunsuUszendwuy
LUNLAZ L UUNEY

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.

o

517 326 lwsaufiuiaIasiiodfny 3(2-2-5)

(Python ans Essential Tools)
arudidoswiuieafuniwilnseu yaadosdodmiuiamulsunsy fuus
wazaliadoya fdduns mdsmusudesiu msadeilsidudesdtu Tuga
Introduction to Python Language. Integrated Development Environment.
Variable and Data Type. Operator. Control Statement. Fundamental Function.

Modules.
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ns@gulusunsuntelavea 3(2-2-5)
(Cobol Programming)
anuiidesiuiigaiuniwilaves lassasiswedusunsuniwlavea w1

o 3

nsuazwAtY AANIAIUAN N15IUININTFIN LazArdsdouly AaiAdun1InIg

¥ '
o

adlnenans wihaeiiugiulayAdsfiun yamdwuayinsdiaes

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.

4

Usyauuseheg 3(3-0-6)
(Artificial Intelligence)
wdeRuneu: 517 211 laswasdoya

LLmﬁmﬂzgzgmizawiLﬁmé’u U3gllantug Wnsundaymaienisaum 833
afind  nsdusianed mefumuuuduen Jureuitideiugnisy Tuneuisan
wund MsunuauskazMsiilvane laswngussamiiiey

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.

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

sruvguAufiosiu mMIseniuuTzuUgIuALS JULUUNTUNLAINS
WNMTOUNIY MIDUNARAMETTIOUNAALAWNTY MIUEINIANLT N1T85UY
WRHA 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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NIIATUIUIITINUINAT 3(3-0-6)
(Evolutionary Computation)
AsheTERkarnseenLuutureus i Taunsludnvuensouniufa
dmsunsufdgmuasnisvinlimnzaniian i3afnd JumeuiBideiusnssy
LUsUNIUTINUENSTY UnUTERYS FunouAsnsUsTINaINITLANLAY
Evolution as paradigm for problem-solving and optimization. Heuristics.
Genetic algorithm. Genetic programming. Artificial ants. Estimation of

distribution algorithm.

Tassadreiugunazannenssunedore 3(2-2-5)
(Network Infrastructure and Architecture)
Jdafunion : 517 241 msdeansdeyauaziedolivnouiines
Tassadsfiugiuedotns andnenssuiaiedrenoufinnes elnslnaoadia
fi/lofl lofisuiiduazuiivin szuvTolamm msiBenlesszniaedoiemeiivd/lo
W NISLULATOTINERY NTTALEUNIILUUAIBAILazLUUNA TR Tnsluasadnidunis
wialulaginieuneliany nann1599NLUULAENITUTRITINNITIZUULATDUNY
ADUNIADS
Computer network infrastructures. Network architectures. TCP/IP
protocol suite. IPv4d and IPv6. Domain name system. Internetworking with
TCP/IP. Subnetting. Static and dynamic routing. Routing protocols. Wireless

technologies. Principles of network design and administration.

AUUasnAgluTEUUABNNIADILAZIASDUNY 3(2-2-5)
(Computer and Network Security)
Jdafuniou : 517 241 msdeansdeyauaziedoiinouiiunes
ﬁugmuamﬂmmsmaqmmﬁumﬂaamﬁa‘iuizwﬂauﬁaLmaﬁLLazLﬂ‘%m}w
nsUseliunarnsdnnisanudes ndnnisnistestussuuneufiamesuaziedetis
mia%ﬁdLLaﬁmeﬁ'ﬁwumaﬁﬁﬁa%%a msdeansuuuiaenst N13AUANNIT
\fie msfigatifate aneflededivia Tufusesddva nmsanamnaziesiussuy
‘UizLﬁuwmﬂ{]wmmasﬁaﬁiim NSUANY
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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AauNnasns NG 3(2-2-5)

(Computer Graphics)
pdnnsiugukariuneuistadunnguveseonfinaeingfing d1funs

MUNNAUNTITNG NTLUIUNITUIARDT NITHAAINAUTUFINNT NG FInese

a o 1%

nMsAsuLUandsdunssamsdusuads nslusunsunsiing 2 87 uag 3 97
nsliuaauassesiud nswmBunsl msadenmedeulmsenoufiineditosdy
iteiiuauladuneufiameinsiing

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.

o/

N15UIZUANANTNAING 3(2-2-5)
(Digital Image Processing)

nsldndentm FULUUNITIAAUATIN N15UUaININ N15USTUUTINIW N5
ysauznmm Mstusanin msmey mskdsdaunim hideithaulasunislszina
AMAING

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)

ansamvesnaluladdouszaufifouaznisuseyndldann nsadedeUsvay
wazfunudeyadeUszauvdasiie 9 n1mns1dln 3Uaiw (des 3dle uay
awiadeuln deUssaunvuufduius wdeslolunislusunsudeusyan nsdude
Yoyadousvan n1sdeans nsthdaiom uazsnsguvesdeuszay

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)

Fuaauasruunuulisefemianan msulatuud N3eUYDITY Y0
wuusewlomana dyganaznsadadygnAy ﬂ']iL‘U’gEJuéjG]i’]ﬂﬁEjm n13

= s

a 3 [ = PN a @ a £ 1 Y
’JLﬂi']%‘ﬁi%‘U‘UL’JGWIQJW@LUBQVINV’]N?{NUWL‘UUL“ZNLﬁULLaS‘LQJLLﬂiﬂJUGﬂNL’Ja’] ﬂ?iLL‘Ua\‘iW‘j

q

a s LY

Fesuuulidelies N13uUasliSesuuuisn N1590NLUYIIIINTOIRITA wazN1T
Uszynaldau

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.

N159DNUUULAZWAIULB LYY 3 TR 3(2-2-5)
(3 Dimension Animation Design and Development)
‘ﬁugmmsaaﬂLLuwuLLaﬁLm%’u 3 1/ wulAnn1seRNwUULa TN 115379
peAUsEnaUYBmIn MIadaulm gmuaﬂmﬁuﬁﬁuaﬂﬂm NISMINULAENTEUIUNTS
wAauadiudy 3 iR dhelnTesilo
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)

Usennuedeya szuun1sdaiudeya nssiusndeya msaiadeya nsys
N5 MITANNTTRYA NTUAAITRYAAILAMN

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

Integration. Data Manipulation. Data Visualization.
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Bumaﬁﬁmamnaﬁw?ﬁ 3(3-0-6)
(Internet of Things)

ndnniadosduuaziualdnluidesdumefidnvemnassnds (lalod)
nsdifnwinsldaudumesidnvesmnassnds mseenuuuuazairsgunsaiidousse
naeeufinme’ nadeslesdoarsiiusruuuinisdumesiin Ussaunisainisld
Nuveliszuy ANUUaenivedssuy

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.

grudayadugs 3(2-2-5)
(Advanced Database)
FwdeRuieu: 517 261 MaNNSTPUUIUYBLALAYNITORNKUY
wuaRandnuazdnyazuesgIudaya NoSQL nsusegnaldsiu NosQL 1
WzEN SPUUIAN1IEIUTeLa N1wasunulelaseaing ninnes 11 anaslng
was nsUszanana uagn1sfinusEanEnmA nsied nsviesdlnsien ans
Janstnmes ssuudanisgrudeyadmiuesans
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.

N13HATBUAIUNFTBUFINTULATINUIYY 1(0-2-1)
(Preparation of Research Project)
Funoun19ideifosiunarnsnaununside WSesssunsive Ussinnves
NMSARUNNAIIUNIIVINTT wuugmﬁﬁaaﬁlaqmmﬁmmﬁ NSAUAULAZEIUUNAIY
AWINIT NITNUNIUITIUATIN NITASNLDNAITINU miéJN@dLLazmimmﬂim
w3eadiofllunsiheudde madiaueramumMaivng MsleuseTRau
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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N1M3BUANUNSBNFMIUaNN AN 1(0-2-1)
(Preparation for Cooperative Education)

NANNIT LUIAA LAZATZUIUNITUDIANAIANYA ﬂQLLazizLﬁﬁJUﬁLﬁlﬁJ’J%aﬂ
ﬂismumiaiim‘qﬂmmﬁﬂﬁﬂmu 1ATIATNVDIDIANT AUAUNIULAZAN VULV
U BREI91991U ATlAn1satATIIl N1eseNUsziALaslonaNsalATIIu N9
fun el MINALIYAGANN wseviluiivhay ﬁ]%&lﬁiiuLLazﬂQ%uﬂﬁlﬁLﬁlﬂ’J%m
nsihuduiiy unumuazausulnveuvesiuimuigendwls adalunis
WuTIEULazIEunIIu ﬂgmilﬂwﬁauﬁwgﬁ’mmu

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 nadeuiuvuifaou nisutsuan g
0n008 ARAUNA FunasnINMaTLUBTU NISHBNLULTIABILALANAN YL N15AN
yuaiifvesdoya aulddndula nmaSeusuuuliigaou n1sdnngy n1siSeusiuY
et N NN P E 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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517 432 n15U52HaNANIYISTTUYIRA 3(3-0-6)

517 433

(Natural Language Processing)

Wwdsduneu : 517 211 lassasatoya
wie 520 213 lassadredoyatiugruuarnisussend
wie 517 214 lassadedoyauazdunauis

(3 v Y

WUIARYBINITUTENIANANIYIETINYIRKAZN1TUTZENA ARITBYALAZ ALY
Tsunsufiiieades nmstmseiniieduazuselon wuusiaesniuv nsuny
AUNLNBVDIAT WATlANTUTEINANATOAY LwﬂﬁﬂmiﬁauiﬁwLﬂ%"mﬁm%’umi
UILaIanan1eIFITUYR

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.

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

mMadeulusunsudmiuianissuam wnFesledmiunisnden Fuuuiiugu
d5UN1sTMUNUTHANAIN AILUULEEN 1assneUsramuuunauligiu n1s
FINFUNIANEIEA N1TIATIALUURAIERANAzBER Terdundainduliidadu
n1sdrfnegiuiegrlnunniiuly nmsdudaneulvun nMsvigauazngulindu
11nsgIn Mansraning lasstethiausiiuiiuuuianaieuazuuuvansiana ms
woniuiin Tnsseuszamaouligiuuuiu nsadesadoyaninmudiosnis
mMsveneiinteya

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  szuudigadvayunsindulagedanies 3(3-0-6)

517 435

(Intelligent Decision Support Systems)

wuIRRveINIEUINNSRRaUla aanUnenssuvesseuutsativayunisindula
\Bs8aa5us n3damisdeya Muuviiduindeusedeya Muuuiiduindeused
WU NMsUsEluUsEANTAmMAILUY dudndaiugly N153nn1sAus nswawn
seuutIativayunsindulaiiedaniey nsieszinisdeaula n1sasiwasnis
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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.

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

wnAnsiuiefussuuuuzd wmedan1snsessan wadanisnseniy
o WATANITNTBINNNG) 38UULLum§'1szﬂ’J'13J§ FEUUMUZUMUUNANKETIY NS
Uszlluszuuiuzin N153ATIEMTaneInsal n15ataTeRkuulnAILugdl n1s
UESQﬂﬁQWU%BQESUULLHZﬁW

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 STUUABNNILADITIEITNY 3(2-2-5)

517 441

(Computer Aided Diagnosis)

anuduinvessruuneuiunedtieileds wnAnloiuuazanuiinie
Ya3sTULABLRIAesTIeATede Tsafliendes nansenuainnisldszuunaufinmes
Peidade msldundedoyanisnsunmd Wsunsuuszgnafifoalfluniseudeya
ynamsunme adeeyanisnsummdiiienisiiouiveaniss mwilnseuuazlausns
fuigados nmsdszmnanadoyaidewiu adaildlunisnisunnduagnisuseidu
Uszansam 35n15.5@lefind nsuszuranaidednifiontsvinuieniendin n1s
Uszgnalddduianalelnduvulonswn adaimeds Bns3lufind wuamianisiiiu
Usgdnsnnaasling

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
fufiinvestoya mafinUiinadeya madnirdeya iseaiielunisdmfvuay
Jannstoyavuialung andnenssulumsiafiudoyavualng taiesflolunis
Uszananatoyavunlvieg S¥UULUUNTEEUANITUTINaNANGUWY

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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N159RNUUULAZNITUIHISIASU18ABUNLADS 3(2-2-5)
(Computer Network Design and Administration)
Adafuniou : 517 241 msdeanstoyauaziadotisneuiiames

AR RnazoenuUUlAsIEd LA et N130DNLUURAZAISAIAITEUL
#1089 wistieuinaamefiaion wietrediuduaiion wdevnelians wae
w3pd1suTunie MaksAigunsaidaduniuaznisinnisgunsailussuy
309 Msfiads n1sReA1 waznisuinisianineiesdliuinisuasiaios
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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.

nMssan1sAusiuAsUasnsenieltuad 3(2-2-5)
(Cybersecurity Management)

v v 1
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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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ABUNAADTINAL 3(3-0-6)
(Computer Vision)

nsadiauagnsdnnisninduiiugiu fanses Yan veuiuil msliaseiing
AREAIATUNITRFEUg U NTatadnvaziAY LnudAy AreSutging n1suTu
g muuuidsiaion nsiessiuuunanauasden mMsueniuiinuy
Aadulusih fugtudumsidouivonsior Maddring wdeldeluilagsu

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.

srUUUUANSUEUALAZN1TAUAY 3(2-2-5)
(Robot Operating System and Control)

arwdidesiuieafuiusud szuuUfctinisaund nadeulusunsuntuiln
sau warsruuUURNITusEs nsadiakazldau Tuue sinde deadu N1g
THu3n1s n15deau fwusansisae wazlndimuadidunisiiau n1svaaed
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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.

a aa o

nsizudugsnanana 3(2-2-5)
(Digital Business Startup)

ANTYRINIEuFugIAY M3funuleifs msfmunlefelududufvie
U35 nIzvuLIAns LAz sUszgndliuiansnlunisisudugsia mstaue
wugsiafutinamu msvereRamsuazmsidugsiafiduuds

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.
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nsUFuABUgRATIa 3(3-0-6)
(Digital Transformation)
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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.

Fasfnanznaineinisaeuiames 1 3(3-0-6)
(Selected Topics in Computer Science 1)
Feuls : Inanudusevesniaivineufinmes
videfiogluamaulalutiagUummauireufiames naluladasaumne
Inenmsdeya Msfomsuaneiotns lasaduiiugureanealuladmsaumauaynis
Ussendildanuass
Topics of current interest in computer, information technology, data

science, communication and network, IT infrastructure and application.

3AAANIEMEINENISABNTAIADS 2 3(3-0-6)
(Selected Topics in Computer Science Il)
Goula : TneanuBuseuvesnaivineuiumes
defiegluamaulalulagiummauirenfinmes naluladansaumne
Inernsdeya mideasuanaioris lassaduiiugiurounaluladasaume ns
Usgeneildanuas
Topics of current interest in computer, information technology, data

science, communication and network, IT infrastructure and application.

FasRnlanizneinginisaeuiunesf 3 3(3-0-6)
(Selected Topics in Computer Science ll)
Foulv : lnsanuBusevesniAlvaeyfiimes
videfiogluauaulalutiagTummauireufianes naluladasaumne
Inernsdoya msdeasuanaiois lassadiiugiureunaluladasaume ns
Usgeneldanuas
Topics of current interest in computer, information technology, data

science, communication and network, IT infrastructure and application.
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FasfnRniznneineinisaaniomes 4 3(3-0-6)
(Selected Topics in Computer Science V)
doule : TneanuBusenvesnedvneyfinmes
vdefegluauaulaludagtiummauirenfinnes maluladasaume
Inenisteya madeasuazieietne Tassadsiiugruvesmelulafansauma ns
Usegnaldauasy
Topics of current interest in computer, information technology, data

science, communication and network, IT infrastructure and application.

(Fasdnlannznainenisaouianes 5 3(3-0-6)
(Selected Topics in Computer Science V)
Fouly : lngeuBusesvesnainaeuiames
vdeegluauaulaludlagtiunmmguirenfiames maluladasauma
Ingnisteya madeaauaziedetne Tassadsiiugruvesmelulafansauma ns
Usegnaldauasa
Topics of current interest in computer, information technology, data

science, communication and network, IT infrastructure and application.

(Fasdnlaniznainenisnauiiaaes 6 3(2-2-5)
(Selected Topics in Computer Science VI)
Gouly : lnsmnuBugesvesneivneniianes
vdeegluauaulaludlagtiunmmguirenfinmes maluladasauma
Ingnisteya madeaauaziedetne Tassadsiiugruvesmelulafansaumna ns
Usegnaldauasy
Topics of current interest in computer, information technology, data

science, communication and network, IT infrastructure and application.

ZodaanIEmeaineInIsAauianes 7 3(2-2-5)
(Selected Topics in Computer Science VII)
Fouly : lnemudusenveaniadyireufiumnes
vdefegluauaulaludlagtiunmmguirenfinmes maluladasauma
Ingnsteya mademauazieietne Tassadsiiugtuvesmelulafansauma ns
Usegnaldauasa
Topics of current interest in computer, information technology, data

science, communication and network, IT infrastructure and application.
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FosfnRnznneineinisaaniomes 8 3(2-2-5)
(Selected Topics in Computer Science VIII)
Feuls : Inemnudusevesniaivineufinmes

vdefegluauaulaludagtiummauirenfinnes maluladasaume
Inenisteya madeasuazieietne Tassadsiiugruvesmelulafansauma ns
Usegnaldauasy

Topics of current interest in computer, information technology, data
science, communication and network, IT infrastructure and application.
FasfnRnznaineinisaaniiames 9 3(2-2-5)
(Selected Topics in Computer Science IX)
Feuls : Inemnudusewvesniaivineufinmes

vdeegluauaulaludlagtiunmmguirenfinmes maluladasauma
Ingnisteya mademauaziedetne Tassadsiiugruvesmelulafansaumna ns
Usegnaldauasy

Topics of current interest in computer, information technology, data
science, communication and network, IT infrastructure and application.
1Aseu3de 1 1(0-2-1)
(Research Project 1)
Feulw : Tneaudugenvesninivimeufinmes

il Tanansinundu s wie U

nMsAnwdeitemeineinisrenfinnesilasuniseydiainaiaizn ang
AL38ULATITINIUIN LazUaus

Study of the computer science topics approved by the department.
Research proposal preparation and presentation.
1A399°U3 2 2(0-4-2)

(Research Project II)
FuUsPunau: 517 493 1AT991U39Y 1
d' a Qi"tv = I3 a
Wauly : Aiinwan1sAnw ity S e U
mMsIelumdeddenlaausluivn 517 493 1AW 1 WW8USI89U kA
UNAUDNANUITY
Research on topics proposed in 517 493 Research Project I. Report writing

and research presentation.
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NSRNIY 3 (Lidaendn 210 Halaw)
(Practical Training)
Seul : TneanuBugenvesnaivineufumes
Aianantsinudu S wie U

nsufdaeuluaniudsgnounsludnvugninaudinsa tielwle
Usgaunisalannnslldfuanuildiuueununeisidestvainiinginis
Aeufines Wunailitesndn 210 F3lug

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(lsitiondn 600 Haluq)
(Cooperative Education)
TIAUNDU: 517 393 N1sLeeNAUNTaNdnTUanAafANE
Feuly : FeanuBusenvesneivineuiames
Jiananisinudu s wie U

UjsRnugugnidnaudaasiluaniulssneunisifunailidesndt 16
Fai lelilsuszaunisalannnisuiRnuildiuueuvaneifeafuanuiingins
rawdiines neglanismivauvesrdiuynsluaniulsenauns agenasdive
NTINYINTILUENND LazULEUINAIU

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.

dununlassauannafnm 2(0-4-2)
(Cooperative Education Project Seminar)
Souly : Tnsamdusenvasniadmponfiones
Aianantsinudu S wie U

m'il,%EJu'iﬁSﬂﬂuﬂﬁiﬂﬁﬁaﬂ’mawﬁﬁ]ﬁﬂm ﬁ’lLauaLLu’mwmiﬂizqﬂﬁmmi
1NN1sURURNUaNAIANYY NS TINALLUILAZENAUBHAUIINIATIUENAT
Ainw

Cooperative education performance report. Cooperative education
knowledge application and presentation. Attending seminars and

presentations from the cooperative education project.
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