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(Programming Fundamentals |)
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03603112

03604111

03603171

03603352

03603251

03603252

03603212

03603213

-

03603214

03603241"

03603341

03603342

*

*

wdnmsTusunsuosdu I

(Programming Fundamentals I)

NPT ULUUNIPINT Y

(Engineering Drawing)

2.2) I nanwizUAy 53
2.2.1 NHUAYUATHNAUNTDY 3
FennssureuianeiuarasaumAmandii oy
(Introduction to Computer Engineering and Informatics)
2.2.2 nfudrUsAURUBIANISHAZSTUUASEUMA 3
nVINeLazATEsTIUMBALUladasaumA

(Laws and Ethics in Information Technology)

2.2.3 ntjm%ﬂmﬂiﬂaﬁtﬁamsﬂianﬁ 4
eI

(Database Systems)

UiAmssruugutaya

(Database Systems Laboratory)

2.2.4 nguivimaluladiuaziimamezenduas 15
wuUrlladayaunusssukasM LAty

(Abstract Data Types and Problem Solving)
N130BNUUUKEE AT URE TR

(Algorithm Design and Analysis)
UiAmsiauyinwemslusunsy

(Programming Skills Development Laboratory)
mswalusunsuUseene

(Application Development)

IMINTINYVONAUIS

(Software Engineering)

Uuanmswanumaluladansaumeiion1siaiuigonaunas

3(2-3-6)

3(2-3-6)

UuBnNA

WUWNA

3(3-0-6)

WUIYAA
3(3-0-6)

Wwienn
3(3-0-6)

1(0-3-2)

IVeTInt)
3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

4(3-3-8)

1(0-3-2)

(Combined Information Technology for Software Development Laboratory)

* s uUalmal

"8 Jdiudse
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1 £ g 1 E=Y
2.2.5 NHUIYNATIATIINUFIUTVDTTUY 12 wua8nin

03603211 TynAan 3(3-0-6)
(Discrete Mathematics)

03603312 Amhasulavaidmsvasaunamans 3(3-0-6)
(Probability and Statistics for Informatics)

03603325  msdeasieyauauiaietnureLfines 3(3-0-6)
(Data Communications and Computer Networks)

03603332  SyUUUHUANIS 3(3-0-6)
(Operating Systems)
2.2.6 nguivieniaursuazandnenssunauiagas 15 wilehn

03601203 diannsednddmsvimnsaeniines 3(3-0-6)
(Electronics for Computer Engineers)

03601303 UHURmsdianvsalinddmsvimnsneufiames 1(0-3-2)
(Electronics Laboratory for Computer Engineers)

03603221 N1588NLUUTEUUATYE 3(3-0-6)
(Digital Systems Design)

03603222  UHUANITNIINGIN 1(0-3-2)
(Logic Circuit Laboratory)

03603223 anlnenIsunasN1sInTEUUAILMILADS 3(3-0-6)
(Computer Architecture and Organization)

03603323 svuuileidesdy 3(3-0-6)
(Introduction to Embedded Systems)

03603324  UjURnisseuuilesa 1(0-3-2)
(Embedded Systems Laboratory)
2.2.7 ngudvdunun Jgymaivaw wazlasesu 1 wieiia

03603497 &l 1
(Seminar)

"8 Awiulse
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2.3) 3vnaniziasn lidoandn 21 WUBNA
ThdenGou 12 mihein 9ndetesedn deluil
2.3.1 @8R UIBABNRNABS
03603321*  UjUimsiATetemeuimes 3(1-6-6)
Computer Networks Laboratory
03603421  madoudawnietnesedidin/lof 3(3-0-6)
(Internetworking with TCP/IP)

03603422 iwdethelSaeuasindoud 3(3-0-6)
(Wireless and Mobile Networks)

03603423  mslusunsASETY 3(3-0-6)
(Network Programming)

03603426™  Ausiuasaenielaives 3(3-0-6)
(Cyber Security)

03603427 msAmnadmiugunsaiindeu 3(3-0-6)

(Mobile Computing)

03603428  Buwesiiinvesasinds 3(3-0-6)
(Internet of Things)

03603429"  Amennisnaviaduazinaluladudenioy 3(3-0-6)
(Cryptography and Blockchain Technology)
2.3.2 dunsRAIUIYaNALS

03603411 *  mslusunsudaiandu 3(3-0-6)
(Functional Programming)

03603423 nslUsLNIIATUNE 3(3-0-6)
(Network Programming)

03603435"  AITAUIMLUUNGEILLS! 3(3-0-6)
(Cloud Computing)

03603436  mwmuIlUsLNINUTEENAULLIY 3(3-0-6)

(Web Application Development)

* sedwntlal

518 IrTulss



03603437

03603482

03603484

03603441

*

03603351

03603435

03603452™

03603461

03603462"

03603463

03603465

03603381

03603382

mswannTUsunsuUsEgndLAdouT

(Mobile Application Development)
nMIoenuwUUUTzAUNSRiveglY

(User Experience Design)

MWL MNUADURUADS

(Computer Game Development)
NIVAADULDNALIT

(Software Testing)

2.3.3 @ inedmanideyauazansaumanans
Ineeanideyaidouy

(Introduction to Data Science)
MSATLIUUUUNGULE

(Cloud Computing)

nsvinmilastayatinandn

(Mining Big Data)

Unyeyszhing

(Artificial Intelligence)

M3eudveunies

(Machine Learning)

Uy ndernnalnedeunuuisnmmiedinim
(Biologically-Inspired Computational Intelligence)
NSUTELIBNANIWNTITUYIR

(Natural Language Processing)

2.3.4 anyAeUsvay
MsUszIaNadyTUAITad1SUIMINIABNT IS
(Digital Signal Processing for Computer Engineérs)
MIUsTAnaNaNNAINA

(Digital Image Processing)

" s ulalwd

518 Fliulg

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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aa o

03603383*  AITEYMIAUAINA
(Digital Identification)
03603461 Uy szhg
(Artificial Intelligence)
03603462  maFouiveanies
(Machine Learning)
03603463 Uy i unnlngideuluuisnismiedanin
(Biologically-Inspired Computational Intelligence)
03603464"  AauRIABIIVIAY
(Computer Vision)
036034817 159 MABNRILADS
(Computer Graphics)
03603484"  msRAIUNNUABNRIADS
(Computer Game Development)
03603485 \deafdvianazaunsnouiImes
(Digital Audio and Computer Music)
2.3.5 dngANNINDTINTAUIS
03603371°  mswawlUsunTuUsSENAULQUNI R,
(Application Development for Embedded Devices)
03603471 nsideudeituszuuilash
(Embedded Systems Interfacing)
03603472"  SrUUSAlIIRKAZNSAIUANYNEAAIVNTY
(Industrial Automation and Control)
03603473°  NIEBNKUUNITAIN AN ILOTALDR
(Digital Circuit Design with VHDL)
03603474°  syuuUHuRMsIanIT
(Real-Time Operating System)
03603475%  gunIaisuuaziuUsdy
(Sensors and Transducer)
" sdrntalng

518 Gyiulse

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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03603476 AITDDNLUUNITIZUUENDINANIA 3(3-0-6)
(Embedded System Circuit Design)

2
o

wazldaniSeudnlitesnin 9 minafngadl

dwiuiiaailidenSouaviefnu FesSeudvideluil 3 wiaefa

03603495 nsssulasdmnssunauinesiasasaumdeans  1(0-3-2)
(Computer Engineering and Informatics Project Preparation)

03603499  lAsswimnIsuAsuiinesuasasauneAmans 2(0-6-3)
(Computer Engineering and Informatics Project)

wazideniFoudnlidesnin 6 wieRnnnswivluasaudisdunsennsieinaelud Tne

anunsaidenseivianansuiisaiuls

2.3.6 3y wiall

03603432 uluvirinwlusunsy 3(3-0-6)
(Programming Language Concepts)

03603451 nmsianawalulagaisaunea 3(3-0-6)
(Information Technology Management)

03603496  Sauamemnaimnssureuiamosuasasaumanians 1-3
(Selected Topics in Computer Engineering and Informatics)

03603498 Ugynniiiay 1-3
(Special Problems)

dwmsulaaiidenSouaviafne deeSeuduideluil 9 winefn

03600390 NSLASTLUAILNT ONANAIANY 3(3-0-6)

(Co-operative Education Preparation)

03600490  @AuAvANA 6
s (Co-operative Education)
3) wIAITIAONLES lidesnin 6 wi2efin
4) msenau lidesndn 240 49lug

gnIulaaNdanauaniafing

* el

518 il
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w@vaeuR 1-2 (03)
LAYARUT 3-5 (603)

LBYAIAUN 6

LBUAIAUN 7

VAYAINUN 8

W0 oy BN

e IneLUnesIIY
mnefiedanivimnssunauiimesuazansaumamans
yanefiasyAuvdotid

Vet nguiv
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3.14

3.1.4.1 ae1enEunsAnEE Ul ann liidanBSouannafnm

Ui 1
01417167
01420111
01420113
01999111
03603111
03604111
0135550

i1
01417168
01420112
01420114
03601204
03603112
03603171

ADENIMNUNISANE

AeansAneI 1 wiheia (Yu.ussene-su.UfuRns-vu.Anerdieaues)

AAANENSIAINTSY |

URURnsHENd |

ANENSUAIHLAY
vinnslusunsuieady |
NSWHLRUUNINIAINTTY
AMY1DINH Y

Fdinwimly nguenseauvsemans

LY

3(3-0-6)
3(3-0-6)
1(0-3-2)
2(2-0-4)
3(2-3-6)
3(2-3-6)
B -~
(=)
21 -~}

MAMSAnYI 2 vidaein (¥u.UssEe-vuUfuRns-vu.Anwdieauie )

ANAAARSIAINTSN |l

Handvialy I

U uRnsWaEnd I
nsasIeiasiwhdmsuimnsaeuiines
wanmslusunsudosdu 1
JrnssuABLTIWmESLALESEUNAR AN SLD IRy
JoAnvily nguanszeansuissenouns
Jansauma/mouiines

3734

3(3-0-6)
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(2-3-6)
3(3-0-6) *
3(--)

==

B
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Un2 aemsfnei 1 wddefa (Bu.ussere-gu.Ujuinis-su.dnefienues)

01417267  AgarERTIAMINTIN I 3(3-0-6)
03601203 Bdnvnsedinddmiuimnsaouiames 3(3-0-6)
03601205 UftAn1ssiwihdwmsviemnsnouiinnes 1(0-3-2)
03603211 “ymAnA 3(3-0-6)
03603212  wUUlAtayaunLETsLarnNISATYMN 3(3-0-6)
03603221 N159NUUUIEUUATYA 3(3-0-6)
03603222 UHUANITIRIATIN 1(0-3-2)

01355xxx  NWIBINGY 3(--)
574 200 -}

U2 aensAnei 2 wdagin (Bu.ussene-su.UfURNs-vu.Anendlenuias)

03601303  UJtBn1sBidnvisefinddmiuimnsnenitames 1(0-3-2)

03603213 NIBBNKULMAYIATIEWTUABLTS 3(3-0-6)
03603214 UUFnsWaYInwensiuTLngy 1(0-3-2)
03603223  an1UneNITULAYNITINTTUUABNAINDS 3(3-0-6)
03603325  msdeanstoyauasiFdotonauRumes 3(3-0-6)

03603241  msialUIUNSNUTEENA 3(3-0-6)
03603251  swuUUgTRYA 3(3-0-6)
03603252  UjURnsszuusudeya 1(0-3-2)

-

593 18(15-9-36)



U3 aamsAnei 1 v2ein (¥3.UT5818-v. U URN - v Anedenauias)

03603312 arunaziunazadfdwiuansaumeamans 3(3-0-6)
03603323 szuuilsiatodu 3(3-0-6)
03603324 UfjuRnssyuuilemn 1(0-3-2)
03603332  S¥UUUHURMS 3(3-0-6)
03603342 URtAMsuanumaluladansaumeionsimuiveniug s 1(0-3-2)
01175 fanssuwadnw 1(0-2-1)
01355 NWIDINGY 3(--)

g nanizidon A(--)

39U --

UN 3 n1An1sANEIN 2 wueAn (3. u35818-v0. U UAN15-9u.Anwd18auLos)

03603341  AFINTINYBVALIS 4(3-3-8)
Fdnuinly nguanssegiiiay 2(--)
FvnanIziaon 6(--)
v naenias 3(--)
Jnwning

3(--)
U 18(--)
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Uil 4
03603352
03603495
03603497

4 a4
03603499

aansAne 1 wiaein (Y.usIe8-90.UHURNS-Yu.Anwdaauieg)

noMNEazIsusIIUNSAlulaga saume 3(3-0-6)
nswRBdlasInvimnssuReNRunasiaTaTEuAMIENS 1(0-3-2)
GIEUTg 1
Judnwinly nguansenaidiodnowaswaiiadlan 3(--)
Fnamzaen 3(--)
I udonias A--)
59U 14(--)

MmansAnem  wdlehie (¥n.ussee-vnU§uRn - v Anedieauies)

1ASHIAMINSTUABLR MBS LA A SAUWARIARNS 2(0-6-3)
FAnw il nfuansemansuiaUsnaums B s}
A anizidan

6(--)
594 11(--)
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3.1.4.2 A%ednNuNIsAnEdIwsulgaiiaanSouannafine

i1 arensfinei 1 widiein (Yu.ussens-vu Ufuans-vu.dnedagauie)

01417167 AdAMmIEARTIAINTSY | 3(3-0-6)
01420111 Wandvialy | 3(3-0-6)
01420113 U{URMTWENS | 1(0-3-2)
01999111  ANARITUAIUNUAY 2(2-0-4)
03603111 ndnmstusunsuosdu | 3(2-3-6)
03604111 AISIULUUNIIAINTTY 3(2-3-6)
01355xxx  AWIDING W 3 --)
Ffnwvily nduanszauvSemans 3(--)

59U 21(--)

U1 aamsfneil videfie (va.ussere-vuUjuinis-vu.dnedagaues)

01417168 AMAMERTIANTIY I 3(3-0-6)
01420112 WaAndvily I 3(3-0-6)
01420114  UHURNTWENS I 1(0-3-2)
03601204 sIATIEINRSIMAIdmSUImnsreuRInes 3(3-0-6)
03603112  wdnmstusunsuiasdu I 3(2-3-6)
03603171 Jrnssursuimesiavarsaumeanianiidoy 3(3-0-6)

Fdneill nguansemansuiuszneunis 3(--)
ansaume/Aauiunes 1(--)
594 200--)



Ui 2 awnsAne® 1 miefia (va.ussers-suUjuans-su.dnndienues)

01417267 AfarEATIAINTIY Il 3(3-0-6)
03601203  Bdnwsefinddmivimnsnuiiunes 3(3-0-6)
03601205 UfURMTestwhdwmivimnsaouimes 1(0-3-2)
03603211 JgnAdin 3(3-0-6)
03603212  wuurlindeyauusssukarnsuiveym 3(3-0-6)
03603221 N1TDBNUUUTEUUARYIA 3(3-0-6)
03603222 UfURN151995M590 1(0-3-2)
01355 AN 3(--)

59 200 ~-~)

U2 aensfneil 2 wieiie (Bu.Us55818-90. UfURMs-9u.Anefienuies)

03601303  Ujuamsdidnwselinddmiuimnsneuiianes 1(0-3-2)
03603213 MsBeNLUULAZTATIEWTLABYTS 3(3-0-6)
03603214  UfURMIWaninwensiusinsy 1(0-3-2)
03603223  @nURunssuLaLN1IINTLUUABURILADS 3(3-0-6)
03603325  msdeansteyauariaietneneuiiines 3(3-0-6)
03603241 asWannlUsunINUsEENd 3(3-0-6)
03603251  SrUUgIUTDYE 3(3-0-6)
03603252 UfURnsszUUsNTeYa 1(0-3-

5794 18(15-9-36)



Un3 aamsdned 1 vieia (va.ussene-va.Ufuanis-vu.Anediteauiad)

03603312  Anuiazidulavaifdmivansaunamans 3(3-0-6)
03603323 szuuilisaiasdy 3(3-0-6)
03603324  U{URANTTIEUUR 1(0-3-2)
03603332 s¥UUUHURNS 3(3-0-6)
03603342  UfTRnsuanumaluladansaumaiensiagensiug s 1(0-3-2)
01175 NINTIUWARNE 1(0-2-1)

01355xxx  NTWDINAY % -~ )

T uaNILEDN Bl--1

574 18(--)

U3 aemsfned 2 midghn (vu.ussere-su.UfuRns-gu.dneseauie)

03600390  NISWHBHUAIUNS BUANAIANW 3(3-0-6)

03603341  3AINITTULGDNALI 4(3-3-8)
Jydnw il nquanszegtiay 2(--)
T nawiziden 3(--)
v naRnLas 3(--)
Jnwlneg B =)

LY it



it 4
03603352
03603497

i 4

03600490

AaMsAneil 1 wdaefin (va.ussens-vu.Ufuinns-su.dnudienaues)

NOMINELALIIYETINVNAVAlulaBan A 3(3-0-6)
duun 1
FAnyhly nquanszmansuisdusznauns 3(--)
Fnfnehly nauansenadieslnenasnaiiiodan 3(--)
Iynangaen 6(--)
I udenis 3(--3
57U i [N
AMAMsANEIT 2 wiena (VU.U55818-90.UJURNT-vu.Anwaleauleg)
annafny 6

394 6
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3.1.5 A185U185187391

3.1.5.1 Mgividusiainvemdngns

03603111"

03603112™"

03603171

- Anluvdngns
wénnsTusunsudessu | 3(2-3-6)
(Programming Fundamentals )
ﬂﬁiﬁﬂizuuﬁuEWU%aaﬂauﬁaLﬁla'§ msunudeyauazyamdiluneuiames nmw

o

sgAvgaarnIsula NneduiusLazessamaniven wsEAugs s uazdaosn
flardu douly msiund1 viiadoyadiy anse maviigh wiladeyanay nsiiasizy
wazuitgmaglusunsy mmegeunazudlutefianain nsvaunlusunsuiiedudy
warlinseiveya

Basic computer organization. Data and program representation. High-level
languages and translation. Syntax and semantics of a high-level language. Input
and output. Functions. Condition. Recursion. Sequence data types. Strings.
lteration. Composite data types. Problem analysis and solving. Testing and

debugging. Developing programs to search and analyze data.

wdnmslusunsudosdu | 3(2-3-6)
(Programming Fundamentals 1)

AaTakazdauUlINg N5lUsunsdeing nsveaounazuiladalinwain ms
Tusunsuuuuduindeushemamsaitasdudasodliuuunsi@ind madanisasindsnd
siifuaziiioauuuinly msvihaundeudu

Classes and objects. Object-oriented programming. Testing and debugging.
Event- driven programming and graphical user interfaces. Exception handling.

Generic types and methods. Concurrency.

= ) [ 3 dy 3
AAINITUADUN W DILALANTAUNAAIANTLUDINU 3(3-0-6)

(Introduction to Computer Engineering and Informatics)

! 5187en uAe.1

570 JriuTe
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03603211"

03603212

19sasIne @andaenssureniimed Mwildsunsuuaznmsulaszuuuiifinas

=]

uaglusunsuszuy ssuugrudeyn wievneaeuiiames waluladlusunsudseyns @
Uszauisunmeasuiowmes Inemaniteya asaunamians

Logic circuits. Computer architecture. Programming languages and
translation. Operating systems and system software. Database systems. Computer
networks. Application technologies. Multimedia.Computer Graphics. Data science.

Informatics.

TymAn 3(3-0-6)
(Discrete Mathematics)

W v A udiusLarianty assnanans FRgaiiazguilsnndnmians
fenuuazduneuisuuuiend, FEmstuuazarwduiuSLULYTINgT Nquiinsv
Doy quiid i vauiinsduon

Sets. Sequences. Relations and functions. Logic. Methods of proof and
mathematical induction. Recursive definitions and algorithms. Counting methods

and recurrence relations. Introduction to graph theory. Number theory. Theory of

computation.

wuustindeyauusssuarnmsundgm 3(3-0-6)

(Abstract Data Types and Problem Solving)

Afideadeusnnou: 03603111

wuuiadayauusssu nasiou waAay 18013 suld wazns v MaiSes uey

1
aa S

T Buninia msdugaednuszuazguuuy msaiausssudeya %umamawugw
dmduudtion myleneiaududoursstuneuds

Abstract data types: stack, queues, lists, trees, and graphs. Sorting. Hashing.
Binary heap. String and pattern matching. Data abstraction. Basic algorithms for

problem solving. Analysis of algorithm complexity.

1 97391910 UAD.1
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03603213*

03603214

03603221!

M0BNIUULAY AT EFTURELDT 3(3-0-6)
(Algorithm Design and Analysis)
Arfidiaaiuanieu: 03603211 uaz 03603212
nsoRNLULLAE AT TN uRBudE mmgndasrestuneuds mstinse
mnududou Tunowitidsariny medansulsenuaziotvuy mslusunsuLUUNadh
UayyuiGamsda Jyns Jymudufiauysal BAnwidiin dureuiSuuunsyane
Design and analysis of algorithms. Correctness of algorithms. Complexity
analysis.  Greedy algorithms.  Divide- and- conquer techniques. Dynamic
programming. Combinatorial problems. Graph problems. NP-complete problems.

Heuristic approach. Distributed algorithms.

UiEnsimuwinuemslusunsy 1(0-3-2)
(Programming Skills Development Laboratory)

msWmuvinge nseenuuulassaireteyauastunauds nausilymiens
TUsunsupauiames

Skills development. Design of data structures and algorithms. Problem

solving by computer programming.

N50BNLUUTEUURNA 3(3-0-6)
(Digital Systems Design)

sTUURIiaiug L Readiauuuya allan15eankuunafivia asdnng n1san

v d A a a o0 e a c a o w

yansIneildniian 2aadeUszaunnigiu WIndddu Wal-viey 19958
wuudszarunawaruuuliuszaIuial Aueate seN LaYLIL 21TAMUIN N5l
ADUNINDIYILDDNUUUNINTING

Basic digital systems. Boolean algebra. Digital design techniques. Logic

gates. Logic minimization. Standard combinational circuits, sequential circuits. Flip-

1 5efnany URe.l
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03603222"

03603223"

03603241

flops. Synchronous and asynchronous sequential circuits. PLA, ROM, and RAM.

Arithmetic circuits. Computer-aided logic design.

U URN153935A55N 1(0-3-2)
(Logic Circuit Laboratory)
UjtnmaieiudesiFeuluin 03603221

Laboratory works related to the topics in 03603221.

aolnenssuuazn1sinszuunouRIne s 3(3-0-6)
(Computer Architecture and Organization)
Iniidioaioumneu: 03603221

fugruaniiinonssuneuines adeeansvesneuinmes nsiaszuULaY
annenssusyuumheaud dudedstaunarnisieans nwueawuUd szuudes
qunsal nMseeniuumYszanauwazmMsinseuudig UssAvinmuarmaiiuanssous
WUUTIADITLUURUUNTZY

Basics of computer architecture. Computer arithmetic. Memory system
organization and architecture. Interface and communication. Assembly language.
Device subsystems. Processor design and organization of CPU. Performance and

enhancements. Distributed system models.

nMavauIlUsunsuYszgne i 3(3-0-6)
(Application Development)

ANUADINTYRNELT MIeanuuuluunTuUszand mavmulusunsuszgng
Tnemsldnmusussanuiudld msdenlssfussuugutoya mawanTusunsu
Uszgnduuaieasainey mswaunlusunsuuszgndvugunsaliadond nnswann
lUsunsuvssenduuiv

User requirements. Application design. Application development with
Graphic User Interface (GUI). Linking to the database systems. Desktop application

development. Mobile application development. Web application development.

T 57873010 1AD.1
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03603251!

03603252

03603312!

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

dnuaurilvesszuvansaumea madiansifiudoya n1sudmsdanisuasdum
Joya midansuiudeya ndnmsvessruugutayauarn1sianisguteya ouiinuay
ANNENALS MsufuusTinguvesteya nwiflenutaya nsdssyndldussuy
Fudoya

General characteristics of information systems. Data storage techniques.
Data manipulation and searching services. File management. Principles of database
systems and database management. Entities and relations. Data normalization.

Data definition language. Applications of database system:s.

UflRNsszuugutaya 1(0-3-2)

(Database Systems Laboratory)

Jpiideadeuniniou: 03603251 Wiaseundaniu
UftRmaiieafuidesiiseuluin 03603251

Laboratory works related to the topics in 03603251.

Aanuiasulazadfdmsvansaumanans 3(3-0-6)
(Probability and Statistics for Informatics)
fisoudeuninou: 01417168

Ainazilu adamansidinisdn mnuuesdusuuiiieulvwazaun i
dasvvaunnnIal Muusdu Aaidunisuanuasuasannuvuiuiy nsafiumsius
wsguadieIwazranedl nsyuIuMIdy abif nseyInudEti nsveaeuauNRgIy
mIanney MsUszgnaiudywmeasaumaeans

Probability. Combinatorics. Conditional probability and independence of

events. Random variables. Distribution and density functions. Operations on one

b 9qgi9mny uee.1
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and multiple random variables. Random processes. Statistics. Statistical inference.

Hypothesis testing. Regression. Applications to problems in informatics.

03603321"  UfuRnsiasetenauiiunes 3(1-6-6)
(Computer Networks Laboratory)
nMseonuUUsTULATETIE  nMsUssinaAilddslunsindessuniedatis 1
Avuaredoterenfumesiugiu  mavnaedeiedlonariidilefluma nsdeude
P3aTIEAaLRARs  MsivuamnuaYlefiuaziaSetges  Msdenidunmawuuaiin
UAZLUUNEIRNT nisnmuaalusinaeaidondunis  msldnuaindluimuranndatie
waualou MsmuuadunIEsInnIedy  waualioy mMvimAveLnIeveLau
wiou nsfwuaalusinreaeadl nsldaud WBued uay Tuslnreaferdd n1s
\Beusauusslusinaeafiid n1sdeudawniotiewumelusinreamsudad nsldau
wisptheuaul fane g
Network designs. Budget estimation for network deployment. Basic computer
network configuration. Experiments on the OSI model. Computer network
interconnection. IP addressing and subnetting IP networks. Static and dynamic
routing. Routing protocols configuration. Using network switches for virtual local
area network. Inter-VLAN routing configuration. VLAN trunk configuration. SPT
protocol configuration. DNS and DHCP server configuration. Connecting WAN using
PPP. Connecting WAN (Wide Area Network) using Frame Relay. Basic WLAN

configuration.

03603323  svuuileadodu 3(3-0-6)
(Introduction to Embedded Systems)
- AyiiFeadsuinnou: 03603223
wialulad anliaenssu uazniseanwuusyuuileds guasaiseutszuuila
unp/lewaLuUATTauazIauraen madndeny fdunan wazauveL MIdaiu
ToYa AInTITURATAINY TERY I mi%ﬁﬁupﬁﬁﬂﬂﬂ 13 0sinsanuy 1Setnes

ATRIUlTaNsLarsEUUTIYRaIn NMslusknTEBLUUTae
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03603324!

03603325!

03603332

Embedded systems technologies, architecture, and design. Embedded
systems peripherals. Digital and analog inputs/outputs. Interrupts, timer, and
watchdog. Storage. Sensors and transducers. Wired communications. State
machines. Wireless sensors networks and smart systems. Model- based

programming.

UANCIREFFRARTAR 1(0-3-2)
(Embedded Systems Laboratory)
Iriiseaieuntew: 03603323 wiaiEouniouiu
UfRnsReiuFesiidouluin 03603323
Laboratory works related to the topics in 03603323.

sdeansteyauazinietisnoufiunes 3(3-0-6)
(Data Communications and Computer Networks)
iwdatnemsdeansdeyauazanasguszuuidn anrilnenssunisdoansuarinsin
aoa uuuiasdlatedle fumsnmiudenlsdaya waluladsumesiin nslneoaty
\wietne madenuaznisaduidumadesiy Tnslnaoaduvuds Tnslnmeatumaty du
thiaue wardulusunsalsegnidosdy
Data communication networks and open system  standards.
Communication architecture and protocols. OSI model. Physical layer. Data link

“ layer. Internet technology. Network layer protocols. Basic routing and switching.

Transport layer protocols. Basic session, presentation, and application

layer protocols.

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

Auiideatunnnieu: 03603223

I ey una.l . 36



1+

03603341

03603342"

wiIARYRIsTUUUHUANS ATEUINNSLAEAIENTBNAY N15IANISLAENIS
AMUAFIAUNTZUIUNT N1TIANITTULT/E9980 NITTANITUUIBAIINGT SEUULHL
AUAIBISEUUABLT IR DS

Concepts of operating systems. Processes and concurrency. Process
management and scheduling. Input/output management. Memory management.

File systems. Computer systems security.

FINTIUYONAWIS 4(3-3-8)
(Software Engineering)
Jeiiseadsunniou: 03603112

WUIAAGIUNTZUIUNTTENAKIT AILUUTBINTEVIUATSTENAWIS N15TANIS
Tassnsweniduas ndesiauazdannden msdamsuaznsisdoyanudesnis n1s
2ONUUUTENANIT an1dnenIsuganinld Msaswena s Msnadausenaws s
thyednweendiwas mnudedelivesmeniuas

Software process concepts. Software process models. Software project

management. Tools and environments. Requirements management and elicitation.
Software design. Software architecture. Software construction. Software testing.

Software maintenance. Software reliability.

Uftanswanumalulafensaummionsimuvendng - 1(0-3-2)
(Combined Ififormation Technology for Software Development Laboratory)
UftRnslassasitugiussuuUfoRnisaynd Mdsnuauuaznndouyndd
AIUANYBIIEUUUHURNIAUNG nsmuaunastuvestensius msaisdnzunaoy
Tumsinnngending yavenduslunisaine nedeulasindagensiuisuuudaluia
Laboratory of basic structure of Linux. Linux command line and shell script.
Software versioning control. Software Development Environment. Autormnatic

software build, testing and deploy.

" e ntalu
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03603351"

03603352

03603371

Iemansdeyadosdy 3(3-0-6)
(Introduction to Data Science)
Iniireaieuanneu: 03603241

mMsAuAY MsUszIana warnmsiaivteya msoynuidan n1soanes ms
wiadszan nmsudengy nmsuansdoyadionin eynsunat n3eduusii MIlasen
\w3pUediRy Jayavunalve)

Data retrieval, processing, and storage. Statistical inference. Regression.
Classification. Clustering. Data visualization. Time series. Recommendation engines.

Social network analysis. Big data.

NOMINBLALITESIIUNNMALulaBansauma 3(3-0-6)
(Laws and Ethics in Information Technology)
nganouazadsssitinadeatureuinmesuasmaluladansauna Ussidiu
Aeafumsmdeduavgsnsndidnnsetind mslinuneufamesintaguszasd Ussiiu
Wenfummuindsnfumdnludumsauna @dawlunswe amgdmi s
deslussuupanfiomes niwddumadagn
Laws and ethical issues related to computer and information technology.
Commerce and electronic transaction issues. Computer abuse. Social justice issues.

Free speech. Privacy. Risks in computer systems. Intellectual properties.

nmsWalUsunsuUsEgnAuugUnsaiiledn 3(3-0-6)
(Application Development for Embedded Devices)
syuuUfUAnsaynduazdyndmaiiua unannasuanedyyin, unannesy

gunsal Aynddiilele wunAameimunlusunsuUszgnduuszuufiRnmsaynduuvile

" 183 dn lny
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03603381

03603382"

M seuuuuinisueunsess wnfamsiaulusunsuuszgnauuszuuuijiinisuey
AsoEA

Unix/Linux Operating System and Linux Kernel. Platform bus. Platform
device. Linux GPIO. Embedded Linux Application Development concept. Android
Operating System. Embedded Android Application Development concept.

nsUsenanadygamIiadmivirnsaeniines 3(3-0-6)
(Digital Signal Processing for Computer Engineers)

Fyananarlidoilsaazszuy ssuuliasuslamiunandadu nsdn
Moddygnauaznisaiiondu mswlamiiesliseies msudasiFosuuuisa &
N399IV NMTUUaT MIdszgndnimunsUszuianaidsaaznin

Discrete-time signals and systems. Linear time-invariant systems. Sampling
and reconstruction of signals. Discrete Fourier transform. Fast Fourier transform.
Digital filters. z-transform. Applications in audio and image processing.
MSUSELIANANIWARYIA 3(3-0-6)
(Digital Image Processing)
iideaSeuninew: 03603111

wanyan MATRa mMsuvasieuduLasarnisnseadafiud n1sUTuUe
AMATNATW N5YTUTRAENNTATIIMA MIUszanan g LWidauasn1sUssunana
wuuvaneAuazden Mstudanf nsUszinanan mBduguivet msusdiunm
NsWuALINBLaEMIUBNNYMY MITkundng nisldnulavsmireuiunesivem

Digital image fundamentals. Intensity transformations and spatial filtering.
Image enhancement. Restoration and reconstruction. Color image processing.
Wavelets and multiresolution processing. Image compression. Morphological image
processing.  Image segmentation. Representation and description. Object

recognition. Using computer vision library.

™ 91 Jvdiudn
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03603383

03603411

03603421

NITLURINUFIVEA 3(3-0-6)
(Digital Identification)

s s «

lassainevesnsseydinuaiva tondnualddva ssuunisseylasldaunsal

oy

fugiu szuumssvylagldnudiugn NITEYFIAUNNTINN FNvanIzn
NYAMN FNYULLANIZN NN ANTTY UAZTEUUMTTYMIAUNITINIWNANEFULUU M3
Usgendlgnunisseyfmuaiva

Digital Identification Structure. Digital identity. Token-based identification
systems. Knowledge-based identification systems. Biometrics; Physiological
characteristics, Behavioral characteristics, and Multimodal biometric system.

Application of digital identification.

n13tUswASIERRaATY 3(3-0-6)
(Functional Programming)
Aviideadsunneu: 03603112

latdutuniausefaidusuiugendt uauim lassadsdoyai@efanidu naslal
wWasuAuazmsaey anuzuasiandnual Mseenuuulusunsdeiteridy nslusunsy
wuuvinaumdauiu nslusunsudarendulunuais

First-class and higher-order functions. Lambdas. Functional data structures.
Immutability and persistence. State and identity. Functional program design.

Concurrent programming. Real-world functional programming.

nmadeuraindetieseign/lef 3(3-0-6)
(Internetworking with TCP/IP)

JufideaSeuIieaw: 03603325

ANSWIBNAITBIEBWaSILR waluladdmsunsiniuaietis nsivasale

#3u 4 Insineealafisu 6 nisidenuaznisaduidunie Inslneeaiidfiuazyid Tnsln

v

ARatulUsSWNSIUSZYNG

" senvnlalna

40



Overview of the Internet. Network access technology. IP version 4. [P

version 6. Routing and switching. TCP and UDP protocols. Application layer

protocols.
03603422  \nFevelimeuasadeud 3(3-0-6)
(Wireless and Mobile Networks)
Fadidioaieumnniou: 03603325
amsaaierneliasuanedeuil wauliaelonswias 802.11 1n3atnn
Insfwviindeuiisuiians juilaw wassuiidlofindoudiyu 4 lefndeuiisu 6 Wsunsy
Ussgnidmiuiasetnglimouaneadeud
Overview of wireless and mobile networks. IEEE 802. 11 wireless LAN.
Second generation, third generation and fourth generation mobile phone networks.
Mobile IP version 4. Mobile IP version 6. Applications for wireless and mobile
networks.
03603423  MSWUSHNSULASETY 3(3-0-6)
(Network Programming)
Fynfigioadeusnneu: 03603325
Agi/led wuudasdlaaoud-185wned nsdsansseninansEuIung druse
Ussanudeniimiidfiuazgiil nszuiunsiueu seidondin tunewitdmiulaaoudiuaz
\@5ites Wsunsudugunsalinietie
TCP/IP. Client-server model. Interprocess communications. TCP and UDP
socket interfaces. Daemon processes. Raw sockets. Algorithms for clients and
servers. Network device driver.
03603426"  Anusiunsaeadelaues 3(3-0-6)
(Cyber Security)
" e driudse
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03603427"

03603428

msadinmmsninidumiusiunsasaitlaues madilareddniazms
Tawfguuuusing 4 vulsuessaiamstioatunazanasnisneuld msvageunisiany
sruuituge Inenmsdisfaduuasmsdhstemadisausndesu

Building cyber security awareness. Understanding cyber vulnerability and
attack including prevention and countermeasures. Basic penetration testing.

Introduction to cryptography and hashing.

msfnndmiugUnsniindend 3(3-0-6)
(Mobile Computing)

gunsalndeudl Tassuuudmiumsiannuussuuedoudl auautivessriauag
\ndeuil Madeusisuuuliane deyauuszuuiedeuiinaznisilideyadonadostu n1s
Fuisumisiieg damsueuaend

Mobile devices. Mobile development frameworks. Mobile hardware
features. Wireless connectivity. Mobile data and synchronization. Location

awareness. Security issues.

Buwmesiinuosassnds 3(3-0-6)
(Internet of Things)
Juiideadeunnou: 03603325

Fevmisnudunesiinvasasiwds nmsiuedeteiidi/lef frinussavsnm
199A7898 Insineeainietielsats wietednsiaduliay nsimdunie wwinie

Andlaiunu Inslnesatulusunsuuszyns lassulelefilaeldisanuasley

Internet of Things vision. Overview of TCP/IP networks. Network
performance metrics. Wireless network protocols. Wireless sensor networks.
Network routing. 6LOWPAN networks. Application layer protocols. loT project using
REST and SOAP.

AU GIETTrR
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03603429

03603432

03603435™

Iensiinsiaduazmaluladudenivu 3(3-0-6)
(Cryptography and Blockchain Technology)
AugniAvemadnstadu Inenisdhsteduauuamnasuazeaunns Hafdy
wey molduiiva nMsviinuvesudenivy uonndiaduuuudenivy auivnouunsa
Fundamentals of Cryptography. Symmetric and asymmetric cryptography.
Hash functions. Digital signature. Blockchain functionality. Blockchain application.

Smart Contract.

uluviminwlusunsy 3(3-0-6)
(Programming Language Concepts)
Friideaduuinneu: 03603112

lassaisesnwilusuny fdsunananiyneduius siindoya nmseunu
aAun sy minsuAulusunsuges Msdanismineiu mallamsdugninisusaay
HUYRINY MR ILazIUSBUTBUNTaULINAAMENYBINSIUTLASTY

Structure of programming languages. Language processors. Syntax. Data
types.  Sequence control.  Subprogram control.  Storage management.
Implementation techniques of each language feature. Study and comparison of

major programming paradigms.

NIAUIRUUNGLLLY 3(3-0-6)
(Cloud Computing)

NSEUIWIMINISALIM MENYaNITAIUIMIUUNRUNES d01TRNTTULAEANS
Jansmsinnuuuungue wwumsldnunaznsliuimsvenisdnnuuuungue
walulagiildlumsiuindeumsdnauuunguus ssuviaiiow wuums@eulusunsy
dmsunmsiualuungune msiauweriwsluszuunque gliusnisnquiue
anuvasadslunsiuiuwuungums

Computing paradigms. Cloud computing fundamentals. Cloud computing
architecture and management. Cloud deployment and service models.

Technological drivers for cloud computing. Virtualization. Programming models for

" snedenda v
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03603436

03603437

cloud computing. Software development in cloud systems. Cloud service

providers. Security in cloud computing.

msvanlsunsussgnauuiu 3(3-0-6)
(Web Application Development)
JniideaSeusnneu: 03603112

walulagiiv teviiduneauasdieaia TUsuasuUseyndd wdiwiaes
anUnenssudnid umsuidsawagnisaivauu 115198 u Msiauuluy
Furdoushsnsvaasy madeudeiugudoyn watuuasmsfignidneds 91ansus
waziauing uweiiauazidswiesuungui

Web technology. HTML and CSS. Server-side applications. MVC architecture.
Web frameworks and version control. Web layout. Test-driven web development.
Database interfacing. Sessions and authentication. JavaScript and Ajax. Web

services and cloud servers.

mawaunlUsunsssndindend 3(3-0-6)
(Mobile Application Development)
Jyiideaduunnou: 03603112

gunsaluavunamwosuadoudl anrinenssudidd vimanisduia 299583nih
ATUANLAYNISTANTNUIEAINTT 1159199 Nseenuuudayszauiugld n1s
W lusunsuuszymidwiunategunsal nslusunsuvatowmse diusieuszanu
Wsunsudsegnd nsudufou 299sT3alusunsuyssgng

Mobile devices and platforms. MVC architecture. Touch gestures. Controller
lifecycle and memory management. Layout. User interface design. Application
development for multiple devices. Multithread programming.  Application

programming interfaces. Notification. Application lifecycle.
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03603441°

03603451

NINAEDUTENAWIS 3(3-0-6)
(Software Testing)
Ipfidoadeuannew: 03603111

nannsufuRdmiunsnaaaugenduld MsveaauTEAvEay N1
souse MmIvagauszuulagsIn MInadgeuiianiseousy 35nsasensdinaaauniy
Tofmuannudendming 33nmsaiunsdinadeunudervuaniudesnisfilalle
B msvageuidalassainaweniuas vl aslonadeunuusnluid wadans
UYL NSUSMSMSVRdRUTERRLTS mMevinenasiitenisvaaeuy

Software testing principles. Unit testing. Integration testing. Overall system
testing. Acceptance testing. Functional based testing. Non-functional based testing.
Structural testing. Automated testing tool. Review techniques. Software testing

management. Documentation for testing.

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

N159A219MU81UA LUl AT SAUNA N1SNUSYUUANTAUWA N5IANT
ningnIavalulatiasaume n13danislasinis dmsuniseenwuy NSRRI A5
¥ msfiane MsUssdiunasyuasaume Msesieiaildine/mausslomidmiu
sEUUAsAUmA nansgnuvatmaluladansaunanensAns doynna waznadeny
Busssu nguinguazuleveseiusmaisaiumelulabarsauwme

Organizing information technology (IT) departments. Planning information
systems. Managing IT resources. Project management for the design, development,
implementation, installation, and evaluation of an information system.
Cost/ benefit analysis for information systems. Impacts of IT on organizations,

individuals, and societies. Ethics, laws, and national policies concerning IT.

* 513 ndn vy
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nsimiiasdayaunaem 3(3-0-6)

Juiideudeuunnou: 03603351

waansvimniiesdoyatinad maviwmiiesguuuuiiAnues ngenudusiug
nmsduundeyanasmsdanguioya mavinmiissnszuavesteya nsvimilosdoya
depu desdloviivilosdoya

Data mining techniques for Big Data. Mining frequent patterns. Association
rules. Data classification and data clustering. Mining data streams. Social data

mining. Data mining tools.

Uy useivg 3(3-0-6)
(Artificial Intelligence)
Aiidioauinnow: 03603213

Joyuseiugidosu dansevh nagnsnmsdum nmsdumdugs Inensne
diln 1 MINSHNY MIkuANiiaEnInITeNE Msmaranalaaulinuey
m3iFouiuenniosiuiiugy

Introduction to artificial intelligence. Agents. Search strategies. Advanced
search. Heuristics. Games. Planning. Knowledge representation and reasoning.

Reasoning under uncertainty. Basic machine learning.
NISHUFYRAAT DY 3(3-0-8)

msiFguiuuuliiidaeuy nsSeuiwuuiidasu msieszidiudsznaundan ns
Fandauuuia-fud msdnnguuuudidiutu F3auguandulsl dwnesannaeiuaviu
nauiinisiioud maseudBedn uenmdindureinsiSouivennies

Unsupervised learning. Supervised learning. Principal components analysis.
K-means clustering. Hierarchical clustering. Tree-based methods. Support vector

machines. Learning theory. Deep learning. Machine learning applications.

03603452™
(Mining Big Data)
03603461
03603462"
(Machine Learning)
" 918 nuiulse
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Ugadsiuinlaedeunuuisnismedinw 3(3-0-6)
(Biologically-Inspired Computational Intelligence)
Ipfideuieuinou: 03603213

MIAMNATRTAUINT lassdedszaniiey ssuuassnenansaquiaie ssuu
piifuiuiien Yayansiungy

Evolutionary computation. Artificial neural networks. Fuzzy systems.

Artificial immune systems. Swarm intelligence.
ABNTIADI IV 3(3-0-6)

itdeaFeuunneu: 03603111
NMSAANINLAZLUUTIA0INA DI NYANTUTENIANANINATYA N19ATIaNT
dnwuziawy Nsiienuuugunisussinanalngu Mijiuaznsinauing
Image formation and camera models. Fundamentals of digital image
processing. Feature detection. Pattern selection. Group processing. Object

recognition and tracking.

NTUT¥LIANANIYITITUY IR 3(3-0-6)
(Natural Language Processing)

WA AUINTDINTUTATANAN TS IYTR WATABIUSIN WUUSIa8INe
M1 MILUAUYBIA1 MIAAAUAGULATBLALNITAAIIN NISAINUA WEINY A3
AnTenBsliensal NsiATIZRAIMNBYBIA AsunuAwisnnees dumuasuen
NWALATUYDINTUTEINANANIWITTTUY A

Basic principles of natural language processing. Quantitative techniques.
Language models. Morphology. Disambiguation and parsing. Sequential tagging.

Syntactic analysis. Word semantic analysis. Word vectors. Problems and its

03603463
03603464™
(Computer Vision)
03603465
applications.
" et nUalul
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03603471

03603472

03603473

nsdeusiaiuszuUileh 3(3-0-6)
(Embedded Systems Interfacing)
Inideduinneu: 03603323

nmsdniuazdiean gunsaldudygimuazuines nsulasdynnm wsetne
ssuumuAuEnlulfR adiamsideuseruszuuiledy Imemsusud

Input and output. Display devices. Sensors and motors. Signal conversion.
Networking. Automatic control systems. Embedded systems interfacing techniques.

Robotics.

SrUUERluIRLAZNNIATUANVINIgAEMNSSY 3(3-0-6)
(Industrial Automation and Controls)

w3 padnsdmludifmidasdu Mmuauassnzlusunsuld Tusunsuandaasin
rovlnsaiaes (uead) yamdsiuead mssonuuumumlunszuiunis gunsnisuiuas
gunsainszau mamuRuweslwawmes ndeteiiueadiensideudenismunuuay
nsieans duseUssauszninayudiuedesdng sruunisueadiu ssuunisaIuau
miuguawaziutaya

Introduction to automation system. Programmable logic controllers (PLC).
PLC programming. PLC instruction set. Process controller design. Sensors and
actuators. Servo motor control. PLC network with control & communication link .
Human-machine interface. Vision system. Supervisory control and data acquisition

system.

NS9ONLUVUNITAIVANILTLDTALEA 3(3-0-6) .
(Digital Circuit Design with VHDL)

" e ntnlul
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03603474

03603475

Fovdueaido NMTRENLUULTIATIETNLEYNITEDNWUUTNNGRNTSU WUIAR
nIassmMwAlowiiea nuMILNTERNLULITBInTINEATRRU L A3TneiTandy
wuvaesdy assnzdanuunanydy gunsalassnzuuuvilusunsule 2995 ns
PENLUUATINELTIdIRU MIoenuuUIAIasan i nsviedesdauz s Aalfivang
i

Introduction to VHDL. Structural design and behavioral design VHDL
simulation concepts. Review of basic digital logic circuit design. Two-level
combinational logic. Multi-level combinational logic. Programmable logic devices.
Arithmetic circuits. Sequential logic design. Finite state machine design. Finite state

machine optimization.

sEUUUHURNSIAR34 3(3-0-6)
(Real-Time Operating System)

srUUUJURANMT1Ia1939 drudsenouvessniauas wuleUssinana ssuulanag
szuuidendegunsaimeuan mihsarus mieiutuiindeyasruuufiRnsuansss

Qs

AnufURlumdnmsuimsssuufufinisnanais msdanisan vinsnmsnseduda
indanes madaassiufifuiuiindeyauasmiasnus

Real-Time Operating systems. Hardware of computer. Processor unit. Bus
system and external connected devices, memory unit. Real-time Operating
memory  unit. Practice real-time operating system management. Time
management. Interrupt service management. Allocating storage ahd memory

space.

gunsniFuiuasiuUsdyau 3(3-0-6)
(Sensors and Transducer)
mssuiuasmsulsdynandesdiu AuauURvesgUNIRISuILaiwlsdyaw

gunsnisuimauas gunsaliuigumgll gunsaliuiwimbnuazwimanli gunsaisul

* sedgndalug

49



03603476

03603481"

@ e ar

Bana gunsalfuuagiudsdyanandes gunsalsuiiall aunsaisuised lulasmalulad
wargunsaliuisanios Bnsdeudeuazins madeuseiulilaslunsases
Fundamental of sensing and transducing. Performance characteristic of
sensor and transducer. Optical sensor. Temperature sensor. Magnetic and
electromagnetic sensor. Mechanical sensor. Acoustic sensor and transducer.
Chemical sensor. Radiation sensor. Microtechnology and smart sensor. Interfacing

method and circuit. Interfacing to microprocessor.

N139DNKUUNATIZUVANDINAR I 3(3-0-6)
(Embedded System Circuit Design)
Anvunaluladfiierfunmsesnuuuinesssuvauesnailadn nstanislaseadng
neRuEsALITwazenyiwg madeudouazenaifidyain sonwUURTRLN 13
PonuuUINAsBLanVselinddmiuseuuauanailai
Study of technology related to embedded systems circuit. Covers the
overview of embedded system development, hardware organization and software

organization. I/O interfacing and signaling. Printed circuit design board. Design an

electronic circuit for embedded system application.

LSUNINABUNUADT 3(3-0-6)
(Computer Graphics)
Jideaieuuntew: 03603112

gunsalisun AN amed nsiinn wuagnsuauiuYaIYLd N wasliiuay
ailif LINMBT WNIng wazdiAndunIsnsederians nsulasapdifiazauils
uNeeanfiA n1sadauuudiaosauif duasiiui FUTNUTEAN NTEANUAZNS
indeulmvsauuudiaes msszursmiin yesndes nsdesaing nsavTieu 1 way
iuliauas nwadoulwinaznisdinudns

Computer graphic devices. Image creations and human vision.
2-dimensional and 3-dimensional images. Vectors, matrices, and mathematical

operators. 2-dimensional and 3-dimensional transformations. 3-dimensional

s uilnlva
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03603482

03603484"

viewing. 3-dimensional modeling. Colors and textures. Blend shapes. Bones
and model animation. Weight painting. Camera viewing. Illuminations, reflections,

shadows, and light sources. Animations and rendering.

MseRNIUUUTEaUNSalua Ly 3(3-0-6)
(User Experience Design)

AnuATIgsATkazdInLYeIMsenLULYsTaUNSalueld (gidnd) fugtuves
yiang AnumneuazamdiiusvewnAandn Jadeiuiywdnssuaunsesnuuy
nuuilywdidugudnans msaiauuuhaesedunaduarnmsmadeudldituaznagms
nMsUszdiunansinudeyaiiniansvageuglinisysannisiuinstinewdndue
wdnufuaialumseanuuugidng nssenuuugidnddmiuiugunsaiindouiinnsdn
SdnmselinduazdedsnuysziRmans wnliu uasmuimeunumeesinesniuug
OndluseAng

Business and social values of User Experience (UX) Design. Foundation of
UX. Understanding and relationship of key concepts. Human factors. Human-
centered design process. Rapid prototyping and user testing. Evaluation methods
and strategies. Interpretation of data from user test results. Integration with product
lifecycle. UX Design best practices. UX Design for the web, mobile, e-commerce,
and social media. History, trends, and challenges. Roles of UX designers in an

organization.

NMIWAIULNUABURILADS 3(3-0-6)
(Computer Game Development)

DIAUIZNBUTDINUADBNRIABS NMTBBARUULALRRILLNLABLALABS NIITN
wazi@osluinureuiimes nsfinaufif Fandvom a3 pssusiny Jyeusehvg
dmduinu szuuinuesula '

Computer game components. Design and development of computer

games. Graphics and audio in computer games. 3D graphics. Game physics. Game

engines. Artificial intelligence in games. Online game systems.

" 57 rliul
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03603485

03603495

03603496"

LAEIAY LA AUATABNAIADS 3(3-0-6)
(Digital Audio and Computer Music)
fidieaieunnneu: 03603381

uiiaun3 mseuselrdsnuniiuasninnes msUssiusituneauds ms
Jufinuazunudganaudeslursuinnes msieseidsdulauuiaiiazainud f
nsefdvia msduanzides msaindnuuziiuvesdayaidss Inaurans nsdnsa
wazn1slusntayaides

Music theory. Musical instruments and computer interfacing. Algorithmic
composition. Recording and representation of audio signals in the computer. Time-
domain and frequency-domain analysis of sounds. Digital filters. Sound synthesis.

Audio feature extraction. Psychoacoustics. Audio coding and compression.

nawssulasAmnssursuiinesiazasaumndrmans 1(0-3-2)
(Computer Engineering and Informatics Project Preparation)

ﬂWiBﬂﬂLLU‘ULLa:ﬂﬂ’l'i‘aJﬂﬂ'ﬁiﬂiﬁx‘i"luﬁﬂiﬂiiu ﬂ"liL%Elu‘ﬁ']EN'mast}’mTi N13M3739
LLﬁ:’;é’Wdﬁ\‘lL@ﬂﬂ’}ia‘ﬁﬂﬂ'}'ﬁ NFUILEAUDTIL9UIYINTG ﬂW‘?Lﬁ%E}iJ‘?IE]%ﬁUE)Iﬂ'i\‘l\‘l'ﬁﬁﬂlﬂi‘ill
ABUN MBS LATATALAMIERT N1sUaUeRITalATIUIMmINTSUABNAIWES LAY
AFALNAFNARS NTRAILTURY

Design and management of engineering projects. Technical report writing.
Literature review and reference. Technical report presentation. Preparation for a
computer engineering and informatics projéct proposal. Presentation of the project

proposal. Initial development.

LFRARAMIEMNTIMNTSUABNTIID Thaz A TAUWARERNS 1%

(Selected Topics in Computer Engineering and Informatics)

* 578 Awuiud s
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S oURNIENIIMNITUABLTIWD S A A TaUMAmAnS lusERUUT w3 Wade
wouvdsulUluumaznamsdnm
Selected topics in computer engineering and informatics at the bachelor’s

degree level. Topics are subject to change in each semester.

03603497 duuwn 1
(Seminar)
mstausuarafuTeiidefitravlameimnssuneufiamesuazansaumne
mansluszAuUsoyans
Presentation and discussion of interesting topics in computer engineering
and informatics at the bachelor’s degree level.
03603498 Ugyiiva 1-3
(Special Problems)
MsAnwAuAIIMITIAINsIuARNImashazasaumAmansTussFuUS ey Ins
waziseURB s duTeny
Study and research in computer engineering and informatics at the
bachelor’s degree level and compile into a written report.
03603499 . laswndmnssureuiinosiazasaunarans 2(0-6-3)
(Computer Engineering and Informatics Project)
Jnfideadauanniou: 03603495
Tassuiiadlalunausing q medmnssunsufnmoiuaran saumeamans
Project of practical interest in various fields of computer engineering and
informatics. .
" e dnuiudn
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03603101

03603102

nslusunsuneuimediteiy 3(2-3-6)
(Introduction to Computer Programming)

LR NABNRIMeT dulsznaumsuiames mufduiusnasawisuay
oWALT WNAANIBAR nseenuuuTysunsuuarsefeuismswamn nmslusunsy
MWITAUGN

Computer concepts. Computer components. Hardware and software
interaction. EDP concepts. Program design and development methodology. High-

level language programming.

aniinonssureuinnesuarszuuilsiniodu 3(3-0-6)
(Basic Computer Architecture and Embedded System)

an1ilnenssunoninneiiiugiu adinranivasnoufinmes msinssuuLa
anllmenssuszuumieanud duseUssatuuasnsioas nMvnedinuud ssuudes
gunInl mseenuuUmIUsTInaRaLaEn15InszuLEiY Ussavinmuaznisiiuaussous
KUUTIABISEUULUUNTZANY walulad anlnenssy wagniseanwuussuuilam gunsnl
soutaszuuilaa Buna/eianauuuidviaazueusion nsdadoney frwa waz
vy msdaiudoya MnTdunasdudsdyyu mseasuuuilany wieedns
a0y 1AIeNel neRTulsaeuazszuuraan n1slusunsuduUsaed

Basics of computer architecture. Computer arithmetic.* Memory system
organization and architecture. Interface and communication. Assembly language.
Device subsystems. Processor design and organization of CPU. Performance and
enhancements. Distributed system models. Embedded systems technologies,
architecture, and design. Embedded systems peripherals. Digital and analog
inputs/outputs. Interrupts, timer, and watchdog. Storage. Sensors and transducers.
Wired communications. State machines. Wireless sensors networks and smart

systems. Model-based programming.

" e nlalvg
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03603103°  N1399NLUVNITAIVAUDIAY 3(3-0-6)

(Basic Digital Circuit Design)

fugIunseenLUUTHUUATE Hypdinuuuyaiv welianseenuuunaddvia aedning
msanuuanssnglianiian 1andeussaumnssiu 2asd iy WaU-wEeU 2eesidadidu
wuuUssaamarkuulivEaIunal Tioale 508 Warusy 1ATAIUIN N1T9BNRUUNIY
assnzldmoufinmeiae

Basic digital system design. Boolean algebra. Digital design techniques. Logic gates.
Logic minimization. Standard combinational circuits, sequential circuits. Flip-flops.
Synchronous and asynchronous sequential circuits. PLA, ROM, and RAM. Arithmetic circuits.

Computer-aided logic design.
3.1.5.2 einiduniainuenvangns

01417167  AdiAMERTIAINTIY | 3(3-0-6)
(Engineering Mathematics 1)
Aflanavaweilowasileity syiusuazmsussynd Audseyius Viwusuas
MsUszgnd seuuiidmi@ed Uswushinsiuuy ddunareynsy msguindsndnmans
Limits and continuity of functions.  Derivatives and applications.
Differentials. Integration and applications. Polar coordinates. Improper integrals.

Sequences and series. Mathematical induction.

01417168  Amam@ARSIFINTIN I 3(3-0-6)
(Engineering Mathematics 1)
niideaieuanneu: 01417167 .

nnMBIkazIsIIAGAIAT IV uAagdavesilaiduaoiiuls urapda

YINIATUANINIDS

" s udalnu
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01417267

01420111

01420112

01420113

Vector and solid analytic geometry. Calculus of multivariable functions.

Calculus of vector-valued functions.

AIAFAASIAINTIY I 3(3-0-6)
(Engineering Mathematics IlI)
niireadeuintew: 01417168

]
Y e as

aunaeyiuiidadusudunils auniadeyiudiBaduiiidudseansiduang

) o ar

A7 wan1swlasaUaiguasnanisuuasuniu waLaaaﬁLUuaqﬂiumaa STUUANNTTLA
GIMITGATE ‘

First-order linear differential equations. Linear differential equations with
constant coefficients. Laplace transforms and inverse transforms. Power series

solutions. System of linear differential equations.

Wandily | 3(3-0-6)
(General Physics 1)
nafaniMsAtieuiluueiuelin Adu namansveslva gumwarans

Mechanics. Harmonic motion. Waves. Fluid mechanics. Thermodynamics.

Wandvialu I 3(3-0-6)
(General Physics 1)
Jofideasounnou: 01420111

Ifhusiivdn eduwimdnlni vieumand fandgalwiidosiunasinegos
Wand

Electromagnetism. Electromagnetic waves. Optics. Introduction to modern

physics and nuclear physics.

UusnsWand | i 1(0-3-2)
(Laboratory in Physics 1)
56



01420114

03600390

03600490

Jyfineaseuunney: 01420111 wsewsauiu wse 01420117 Wianiauiy
UfjuRmsdmsuiviandialy | vieandiugiu |

Laboratory for General Physics | or Basic Physics I.

UfuRn1sWaEnd Il 1(0-3-2)
(Laboratory in Physics II)

'
= =

JiineassuNInauy: 01420113 waz 01420112 wienwsouriu %se 01420118 wsansoy

i

UjiRmsdmiviniandmly I vieiandiugu |

Laboratory for General Physics Il or Basic Physics |.
NSIATENANMUNSDUENNIAN 3(3-0-6)

(Co-operative Education Preparation)

ndnNNs uWIAR uaznsvUIUNSRIEMiaAny sudsudediiuiinades awd
fugrusasmatielumsadfesnuendn arudiuglunsufiRo MsAeansuAYIY Y
duius nsfayadnam ssuumsuimsaunwlugaiudsznounts naianis
Wiaue MWL

Principles, concepts, and processes of cooperative education. Related rules
and regulations. Basic knowledge and techniques in job application. Basic
knowledge and techniques in working. Communication and human relations.

Personality development. Quality management system in workplace. Presentations

technigues. Report writing.

annafnw 6
(Co-operative Education)
msUftRnludnuuswinnuitrsmmalasanuildsueumnenasnaums
INYINTIEIURAZ N1 TULEUD
On the job training as a temporary employee according to the assigned

project including report and presentation.
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03601203!

03601204

03601205

Biannselinddmivimnsrouiines 3(3-0-6)
(Electronics for Computer Engineers)

ansnadniuergUnIaididnyseiind 2sesiieanszua msuvasnszualriinady
waznsuladluiinssuanse nudawmesiuuied niudamesuuuaeat 2995TImMUY
fifluea 29959818 2995v818MEs 1WaTHad wand Waurasy Mveresiiuns gunsal
wara9esBianmsaiindiias nseonuuuiddmelusunsuneuiinmes

Semiconductor and electronic devices. Rectifier circuit. Alternating current
and direct current conversions. MOS transistors. Bipolar transistors. TTL integrated
circuits. Amplifiers. Power amplifier circuits. Pulse circuits. Latches. Flip flops.
Operational amplifiers. Power electronic devices and circuits. PCB design with

computer programs.

N13IATIEANRS INE M UAmnsmeNmes 3(3-0-6)
(Electric Circuit Analysis for Computer Engineers)

mitsyesUiinaiugiumslii nguedeiy ngueaseden nmsitasizilun
uaziuy nuiunsesiiirveanifusazusiiy guasaiazauwdsary fugiunis
AATENWATNTLUANTY WASNTTUAATU LU Azud wazidalni vifaudaslui
fugruadesiiotamsliin maUszgndluasasinin

Units of electrical quantity. Ohm’s law. Kirchhoff’s laws. Node and mesh
analysis. Thevenin’s and Norton’s theorems. Energy storage elements. Basic direct
and alternating current circuit analysis. Voltage. Current and power. Transformers.

Basic electrical measurement instruments. Applications in electrical circuit.

UftRnssesiwihdmivimnsnoufiomes 1(0-3-2)

(Electric Circuit Laboratory for Computer Engineers)

v =l

AP MRBASIUNINDU: 03601204 WiaSsuNTauiu

Jfuanisiigafud esiiSeuludvinisdiasisiisasinddnsuiaans
ABNN DT (03601204)
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03601303!

03604111

Laboratory experiments on topics covered in Electric Circuit Analysis for

Computer Engineers (03601204).

UjjiRmsdiannseinddmsuirnsneuimes 1(0-3-2)
(ElectronicsLaboratory for Computer Engineers)
Joiiseaiumnnau: 03601203
Ujuanisiieadud eadt Souluinndidnmmsednddmiviemnsaenfinnes
(03601203)
Laboratory experiments on topics covered in Electronics for Computer

Engineers (03601203).

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

NMspumMdnyikazaay nwateeeilsnswiin Msillsuniwesslsnsmiin
uaznsfeunmaulii nmslivuinauazaueanAd oy NNER LT IBALLHLAS
MSPEUNIN NsWsukuUTBazdeauarnsUsenou msdsuwuulnsldreuiines
Faetud

Lettering. Orthographic projection. Orthographic drawing and pictorial
drawing. Dimensioning and tolerancing. Sections. Auxiliary views and development.

Freehand sketches. Detail and assembly drawing. Basic computer-aided drawing.

-
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