uma.2

3.1.5 A195U18518391

030223129  wiasluvigdadidasdy 3(3-0-6)

(Introductory to Thermofluids)

AuUsdiuneou : 030943111 aunsiBeoynus

Prerequisite :030943111 Differential Equations

waAnfusumganaaians ngdefinduarngdofiaesvauneslulauniing
LLmﬁmﬁugwuuaxﬂmauﬁ'ﬁﬁugmﬂuawaﬂwa ﬁugmmmaﬁmmam%&uaﬂwa ﬁugmmaawamam%mm
e dhuazvomewnadunisivawuuainauewasnsinauuutiulou

Fundamental concepts in thermodynamics; the first and second law of
thermodynamics; basic concepts and basic properties of fluids; fundamentals of fluid statics;

fundamentals of fluid dynamics; characteristics of fluids such as laminar and turbulent flows.

030523105  A15lUSUASUABLALADS 2(2-0-4)

(Computer Programming)

ndsruney : Ll

Prereguisite :None

lassasnauazosrisznauresnouines Nwrauntnesitaznslusunsulasiasng
Ay sruuduavluneuiiaumes viinvesdeya Mdmaziinauadeisisd mddunsandulouas
n5auseu Weknsudesuasiandu wiludeyauasnmsinnts  msUssgndldreuiawesdmsuau
AUIFINTIU

Structures and components of computer; computer language and structure
programming; flowchart; number system in computer; data type; instruction and array
expression; array data types; decision and iteration statements; subprograms and functions;

data file and management; computer application in engineering.
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030523106 wAluladdidnnsaing 2(2-0-4)

(Electronics Technology)

FUaruneu : Tl

Prerequisite :None

anwaganth nsunlulgnutaznisaiwingss lalen vsuddanes niuddanes
auulwi sevuenduavnisUszandldnu dnvazaudfuaznisilvldnuvesgunsallniawmes
watons laswen lauen giafl fgd

Characteristics; application and circuit calculation; diode; transistor; field effect
transistor; op-amps and its applications; characteristics and applications of thyristor, SCR, Triac,

Diac, UJT, PUT.

030523107  szuvlulaspaulnsaiaas 2(2-0-4)

(Microcontroller System)

v sAuneu : 030523105 NSIUTUNTUABNNILADS

Prerequisite :030523105 Computer Programming

nuuannUasnssuveshilasreulnsaeiuarmadeoulusunsa nsdeuse nedn
AdviadunaLaziemnm MIklasdyfivauaziourdon nesndeasuuuaynsy Wiknsuuins
Bumesing fMuuasinaial madeudomureswasuenyewesiulilasreulnsames uuafa
N150BNLUUTEUY

Review of microcontroller architecture and programming; digital input and
output interfacing; analog and digital signal conversion; serial port communication; interrupt

service program; counter and timer; interfacing sensor and actuator to microcontroller; system

design concepts.
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030523118  n1slusunsaedng 2(2-0-4)

(Object-Oriented Programming)

Fertanuneu : Tl

Prerequisite :None

Taseasanm v daing nannisesnuuukasiauIgeWdwITI3eing wuIAauay
AuantRveing Aata n1svieviy Msdunen MIWesgy AatawusTIHLazdumesa 15l
TUsunsadamvanisal m'ﬁaaﬂu:uuLi,axm‘sL%EluTﬂ'aLm'mﬁﬂE‘iuuﬁiaﬂixmuﬂsﬂﬂﬁ’uéﬂﬁ

Object-oriented programming structure; object-oriented programming design
and development principles; object-oriented programming concepts and properties: object;
class; encapsulation; inheritance; polymorphism; abstract class and interface; event-driven

programming; graphical user interface design and programming.

030523120  n1slUsunsuLAseve 2(2-0-4)

(Network Programming)

FdaRunien : 030523118 Mslusunsudieing

Prerequisite :030523118 Object-Oriented Programming

msdeansteyaruaietefidi/lol msdeulusunsuiudenifnuuuneudady
ToFsuin nsdsulusunsuiudaninauuuasuiatuiad nadsulusunsuwuusiafnan naiase
MUIMSRsgINYesszuuAiodty Mmslsulusunsuiu/dawiludoyaruszuuiniaing

TCP/IP Communication; connection-oriented socket programming;
connectionless socket programming; multithreaded programming; standard network service

communication; network file transfer programming.
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030523123  AauWAMasUTINUSEINIU 3(3-0-6)

(Computer in Everyday Life)

Fertanuneu : Tl

Prerequisite :None

AUl NIULAYNANAITVIIIUYBIRBNAIADS STULUURNITARUNIADS N15LY
TUsunsudineud osdu svuuindetieaeufinmes uazimeluladnisdeans nsiududeyadae
Suwesidnegnadiusz@vanin sugnatuaindumeiidn Susssuuazngraneyanalulaansaune
Iamnedidnvsednduaznisiisn msdamsienats mswladukarnsyhauiuiuuusTuuaag
wuvdrssnasuuvasuatueaulay tiuledeisdne m‘%"aaﬁaﬁ%auaumumweﬁ'aga WU LYY
wialulagasiylvl

Computer compenent and principle of their operation; operating systems; use
of basic office software; computer network and communication technology; efficiently
searching on the Internet; cyber-attack; ethics and information technology law; email and
setting; document management; sharing and collaboration on cloud service; online survey and

form; simple website; data visualization tool; emerging technology trends.

030523124  msWANTUSUNTUUSZENAULLAY 2(2-0-4)
(Web Application Development)
FdeAuneu : 030523500 udeyauazinaluladdoya

Prerequisite :030523500 Database and Data Technology

W
=

asrUsznauwazanidnenssuvesnsifoulusunsuvuliv nsasisiumatuiiugiu
nsReulUsunsuuiu Mmsanudavindu nadeulusunsuliidvarunsonsuausidug
nsaumslsulusunsuuuiv msussgnaldaugiudeyaduiu msdesiulazsnwanulaondiy
o
YDIIU
Web development components and architectures; basic web page

development; web programming; web page decoration; user interactive web programming;

web programming framework; web and database application; web protection and security.
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030523126  svuuufuRnsaynduazn1suinisdanis 2(2-0-4)
(Linux Operating System and Administration)
Fwdefunew : Ll
Prerequisite :None
JsefRuagiTaunisvesseuuufifinisdynd meluladiniesaiiou nisdadauas

=Y =i o

UduudsmszuuUitansaynd ddaaznsldnued madsuradaniy nﬂiﬁ’ﬂnﬁﬁuﬁﬁu%’aga
msuimsiamstBildnu nmsfieduasdiranulaendilussuudfifnieiund

Linux operating system history and evolution; virtualization technology; Linux
installation and configuration; command line and Linux shell; shell script programming; storage

management; user account administration; Linux security installation and configuration.

030523141  STUUYuBUANUFIL 3(3-0-6)

(Introduction to Robotics)

Adesuneu : Lidl

Prerequisite :None

159819 uBUALUUANSY) MENNMSTRIUBUA Nsaiuduniaiu saumansuay
wamanivaawuuna wallamsaiuauueud Luudaedusruuyueud nsesadamuniauazns
\douvoajusus n1suUasEn wdryao

Different types of robot structures; principle of robot; robot path planning;
kinematics and dynamics of robot arms; robot control technique; modelling in robotic system;

position measurement and movement of robot; signal conversion.
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030523142  $2UUAIUANAING 3(3-0-6)

(Digital Control System)

Fertanuneu : Tl

Prerequisite :None

nszuuMsLUasdymunieuraenidufdsiawazfdviaiduueusden nsulasd
msuUasiundy msguiiegsdygia mynsgiszuunuuliveles deitudslouveanuul
soiilos ﬁqﬁamuzisuuhiﬁmﬁm ANAINTT0AIVANLALAENITEUNALAYRITTUL N1TBBNLUY
sTUUMUANMEIBMIMEUMaAUDIN Haseuausudimud Basunualna msduasiigy
m‘m'mﬂmwhjwimﬁaq

Analog to digital and digital to analog processes; Z-transform; inverse
Z-transform; signal sampling; discrete system analysis; discrete transfer functions; state-space
representation for discrete time systems; controllability and observability of systems; control
system desien by root-locus method; frequency response; pole placement; discrete loop

control synthesis.

030523143  walulaginisatuanluaugaanssu 2(2-0-4)

(Industrial Control Technology)

JdaAunau : Ll

Prerequisite :None

NsUSuuAsan A LAz SIe T Nd R MBI UAN U ULENUR LA

as | as o | & = s LT = oy s

2asUTumANuduLazAumisaug 2svdsuuswiuliidunszua 2sdsunsrualiduusediy
rasiasunssaulmnduainud  2esdsuanudimiiunsdu 1sesuendygauas n317URS
o = ar = s =i = =l
famuRuluulaugden fmaunuwuulaln fmuAuwuUR wuilewazuuuiilen

Signal conditioning circuits and signal Interface for instrumentation amplifier;
zero and span circuits; voltage to current circuits; current to voltage circuits; voltage to
frequency; frequency to voltage; isolation circuits and erounding; analog controller; on-off

controller; P, PI, and PID controllers.
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uma.2

030523144  wAlulagn15AUANNTEUIUNT 2(2-0-4)

(Process Control Technology)

JtnAuneu : 030523143 walulagnisauadluaugramngsy

Prerequisite : 030523143 Industrial Control Technology

AFnnsiugIuIeINTSAIUANNTEUIUN IS ToUNdULUURT sUuUULARIAGUALLUY
Jouaramth msmeiledtusruumunuuuugulanislinsenessisdumameritledtussuy
AIVANLULRUTA NITIATIEVTEUUATUANTEAY m‘iﬁﬂmmﬁ'}w%’umiﬁﬂﬁ%ﬁamaﬁﬂumumuqu
JEAU NTHATIZANITNOUAUDIVRITLUUAIUAN MIMVUATUINIGT

Fundamental principles of single-loop feedback control, cascade control, and
feedforward control; determining PID coefficients for a closed-loop control system; applying
correlation table; determining PID coefficients for an opened-loop control system; level control
system analysis; calculations for level-sensors installation; control system response analysis;

valve sizing.

030523145  m3iauaziAzasiioTngaamngsy 2(2-0-4)

(Industrial Measurement and Instrumentation)

FdsAuney : lull

Prerequisite :None

nsinAnunamiggUnsainanauazaliih ssegedn annueien A gamadl
AL TZAU BRTINTTAE wazAadunnans nsldgunsainsiadusseslng wuwesuas
niuameswamUsrgndldny UitRnuRsiumsiawanaiesiiotngnaivnssy

Mechanical and electrical sensor; displacement, stress, velocity, temperature,
pressure, level, flow rate, pH; proximity sensor; applications of transducer and sensor;

instrumentation practice and industrial measurement.
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030523146  TUsunsuidanadnaeulnsaiasugnaivnssa 2(2-0-4)
(Programmable Logic Control for Industry)
Fertanuneu : Tl
Prerequisite :None
Tassairauazdulszneurestusunsuundaseinaeulvsaiaes msieusedunmuas
BREA ﬁwé’aﬁugmuasﬁwé’uﬁmw uaniaoslaezunsy nwduaninduda nisesnuuunazuily
wanwaslaazunsy nsUssendliiadayadulunseeniuuianneslaosinsy
Structures and components of PLC; input and output interface; basic and

special instructions; ladder diagram; instruction list language; designing and correcting ladder

diagrams; applications of Boolean algebra to design ladder diagram.

030523147 msuUiuiisuiniasiiadavnsgaamnsy 2(2-0-4)

(Industrial Instrument Calibration)

dsAuney : il

Prerequisite :None

sesInenesiu auaunsalumsaeunduldl msmuasy msgeuiisuAdatad
fiwas fifpauie Msfausazdlsluiusemanisasuiieu mnalinduueureinsia nsaey
FeuadaBidnnsedng nsasuisuwmesluiwmesuuuuson

Introduction to metrology; traceability; verification; digital multimeter
calibration; tolerance; interpretation and understanding calibration certificate; measurement

uncertainty; electronics balance calibration; liguid-in-glass thermometer calibration.
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030523148  N13MSIAADUNTZUIUNITARYIZUUANIAT 2(2-0-4)

(Process Monitoring Using SCADA System)

Jnafunieu : 030523146 TUsunsuilaaeinaeulnsailionugnamnsas

Prerequisite :030523146 Programmable Logic Control for Industry

UFNNITHALIAUTENBUTBITEUUANIAT dIul seneuvesanidaiuauunanwazaniil
o8 Madeusessrinaniimuauvdniuaniiides sliavoseninidoude svuunisdeasilily
szuuanan Wendumsinnueesssuvamatlugluuuresnsiniiutieyatiagiu nseanuuuiody
loluszuvanian

Principles and components of SCADA systems; central station and substation
components; central station and substation interfaces; topology types; communications for
SCADA systems; functions of SCADA systems in real-time data storage; HMI design in SCADA

systems.

030523171 ‘N'fi]'i?i"lﬂ'i&’UUﬁaﬁ'ﬁ 3(3-0-6)

(Communications Network)

Fadadunien : 030523560 ndnnnsdeans wieSeudauiy

Prerequisite : 030523560 Principles of Communication or concurrent

JATYNDIN ATADIITY BTN Sufiuaudinuarduiuaudiug 2sasnsomannd
szuupanfinmes dadluseawes weluladiierfuedevionaufiames Wslaread wiunisieans
antlmensauwaynaUssendldaussuudeanslutiagiiu

Two-port network; interconnection of two-port network; image impedance;
iterative impedance; filter; computer system; multiprocessor; computer network technology;

communication protocols; architecture and applications of communication system at present.

a7



uma.2

030523172  N1SAOANTIZUULES 3(3-0-6)

(Optical Communications)

Fudaunew 1030523560 wdnnnsdeans wdeSeusauiu

Prerequisite : 030523560 Principles of Communication or concurrent

viothAAulaBidArsnuUUYSINITUBNRaYan NS WS Nz eaaY Tassad eyl
vosenslondiniuas wisdiwesvesleunaniuas msudnlewianiuas nsgadevesdy i M3
aaveunaznsiaisulunsdenloslonts wadiuasawes WldAmawes gunsainIuAT ey
Foana seuunisdeanslonas aunsainuas waflanisuagiadu w3aadloTauarnsin nns
Uszilinsuusganalumadeules msnvdngraduszuunsidenlommauas wuztieniifiand nis
THuasmwesdeanslouas

Cylindrical dielectric waveguides and propagating conditions; structure and
types of optical fiber; optical fiber parameters; optical fiber production; signal degradations;
attenuation and dispersion in fiber link; LED and laser; photodetector; optical repeaters and
amplifiers; optical communication system; optical components; modulation technique;
instrument and measurement; link budget calculation; multiplexing in optical link system;

introduction to FTTX; practical use of optical communication.
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uma.2

030523173  n1sAeansatiiey 3(3-0-6)

(Satellite Communications)

Andafudew : 030523174 nsdeanslilasim

Prerequisite :030523174 Microwave Communications

Usgiansdeansanaiioy Useifvesnsdeansaniiealulsemalne ndnnisdedns
Ao vilnvesnifieudoms sruumsdaazaslas ﬂﬁu%&gﬁiﬁﬁ‘luiswmqLﬁﬂﬂﬁﬂ%ﬂﬂ@?ﬂﬂﬂ@'
lanuaglandeinia walansuegaedynin nsidifdedayaiu T AT AR (TORY: AT TATATN
fuldvosszuy sruvaeamanldluanadfion anilanafiuiuyszansneg Wy Aantsdsediiny
ey Asmslivszdriiiusaiioy aordfldanuiisuiiamnsasesiuliunanisiudteyage
amilmandaniiedeudl ssuuinnmumafisavesuaieennie inSasiudyunniiies

History of satellite communications; history of satellite communications in
Thailand; principles of satellite communications; types of communication satellites;
transmission systems and orbits; radio waves in satellite systems both from space to earth and
earth to space; signal modulation technigues; channel access; calculation of received signal
level; antenna system in satellites; types of earth stations: fixed-satellite service (FSS), non-
fixed-satellite service, high-throughput satellite service (HTS) user terminals, and earth station

in motion (ESIM); satellite position tracking systems and satellite receivers.

030523174 msHesslulasian 3(3-0-6)

(Microwave Communications)

FwtaRuneu 030523560 widnnsARaNs WeEusINtY

Prerequisite : 030523560 Principles of Communication or concurrent

sruunsdeansiulasian vieuiedu mylaseilaseneszuululased nsuumd
uazguiladuiuaud lulasivislowned fuvsiduasduassuvuiiiams lulasfiawmes
awomdlalasian nsalalasanduiiugusazmsuszgndldan

Microwave communication system; waveguides; microwave network analysis;
impedance matching and tuning; microwave resonators; power dividers and directional
couplers; microwave filters; microwave antennas; basic microwave measurement and its

application.
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030523176  3AINTTUTTUULHBIUAzHY I 3(3-0-6)

(Sound and Signal Engineering)

FUaruneu : Tl

Prerequisite :None

gunsainisnszaneidssuardygn AuauUAvesageiniaiunazd e 1tluds
wiyd nsuwsnsztedynandes n1seenuuukaznsinsruuidsdluesssan Tuaniui
ANoNsmTuATANILTIBU nnsRwIMvRdsd e sty n3gaLde ﬂ'}‘sLLam“éﬁwdwqﬂmaﬂLLaz
weielunsuitgmidatulussuy

Equipment for sound and signal broadcasting; properties of commercial transmit
and receive antennas; sound broadcasting; sound design and systems in auditoriums, public
places, and other places; calculation of sending signal power; loss; equipment matching and

techniques to solve problems in the system.

030523177 N132aALLUUEN82INA 2(2-0-4)

(Antenna Design)

Favadiuniou : 030523564 AunsuazARULIWEN LT

Prerequisite :030523564 Electromagnetic Field and Wave

ﬁﬂﬂuLLaquwﬁﬁugm ANILATIEVLATIAT NVIETHBINIA NIIFUATICALNND T
agaInA  NMseanwuuaEaINAiaduain aeemalulasansy arweniAen-gas ageInIe
LOIAIAU A@189INIALULAIANAIIE @I89INIFILUUDEINDILI9T @189 NIALUUSETY d188In1ALUY
ﬁgﬁ@Uﬂﬁu E‘I'lEJi*J’]ﬂ']ﬁLLU‘ULaUé AT5INFDILUULAZNTIREI8aINA

Basic definitions and theorems; analysis of antenna structure; synthesis of
antenna patterns; wire antenna design; microstrip antennas; Yagi-Uda antennas; array antennas;
wideband antennas; aperture antennas; horn antennas; reflector antennas and lens antennas;

antenna simulation and measurement.
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030523179  sTuURNSARASULULAIIA 2(2-0-4)

(Digital Communications System)

Fusdurieu : 030523560 wdnmsdeans wiedsusauiiy

Prerequisite :030523560 Principles of Commmunication or concurrent

nunILNTIsHEgEaRUeINad AnuutasdulagnssuIunTdy e mnugunias
msdhsfausasiuin nsdisiadesdyy i msuegeakaumAgIu dyyusumuIndden
wuuuIn MsUTuIURad m'maﬁuu,amu.mummffr:i’m n1sfuenaadygIuAIia n1sIAsIEn
UszAnEnm stuuvanedesdnyanamasanenaunst madansidndimanens Yesdyoadeunie
INARUMEIBTANG

Review of pulse code modulation; probability and random process; introduction
of information theory; source coding; channel coding; based band modulation; additive white
Gaussian noise; pulse shaping; bandpass modulation; digital demodulation; performance
analysis; multichannel and multicarrier systems; multiple access techniques; multipath fading

channels.

030523181  wialuladdoasasiell 2(2-0-4)

(Modern Communications Technology)

Fysfurieu : 030523179 ssuun1sdeasuuunava

Prerequisite :030523179 Digital Commmunications System

weluladdoansafelny 718 suavaulsluouandulng Tassasrefugiuuas
waliladunuveslaseineiiaeuazisans 3 Lilw leledl swWadesdyaia nisdndmanemawuuss
anuaglifvan luly uwwadwlily aduladuns Jygusehudilentsioans

Communication technology receiving attention in the upcoming future;
infrastructures and core technologies of wired and wireless networks; 5G; WiFi; 1oT; channel
coding; orthogonal and non-orthogonal multiples access; MIMO; massive MIMO; millimeter

wave; artificial intellisence for communication.
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uma.2

030523182  N1529NLUUTLUUHAAT 2(2-0-4)

(Embedded System Design)

F0AUNBY : 030523105 NTLUSKNTUABNNILADS

Prerequisite :030523105 Computer Programming

walulaganenaided waznisussgndldau aondeanssuveslulasreulnsaaes
uavesrUsznaunely madeulusunsudmiulilasneulnsataesieniwiseiugs madeudady
gunsainieuen Msldnuduenassud M3ApaITNIusTUUAS a1 ATadauRefuEED LAY
LOAYLOLADS

Embedded system technology and applications; microcontroller architectures
and internal structures; programming microcontroller with high-level languages; external device

interfaces; interrupt; bus communication; sensor and actuator interfaces.

030523183  i3asfawiznamaluladnisiioans 2(2-0-4)
(Selected Topics in Communications Technology)
Asauneu - Lifl
Prerequisite :None
wated Anwd Bafuineinisdiunisdeansd uduiater egluaiuaulaves
magaavinglut ey
Topics to study related to communication technology being interesting in

industry at that time.

030523200  IA999UWLAY 1 1(0-2-1)

(Special Project I)

AdsAuneu : il

Prerequisite :None

dnd@nwagdesruaindeyauasnneinsimassuiiieitesiulassanuluae i
WNTe3ET Wiethineanuuunswnaiielassny WnAnudesdisnuamuinmivedasa
waznunITasUUINUED

Students are required to research information and engineering theory specific
to their study field so as to design and create their work projects. Students are required to

report their project progress and pass an oral examination.
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030523201

uma.2

1ATIUNLAY 2 3(0-6-3)
(Special Project II)

FJdaAuneu : 030523200 1ATIUNLAY 1

Prerequisite : 030523200 Special Project |

cJ o !M:J -:s' ar - n; ﬂ' o
Tassuniuwuslyiganuuluatdsnanty fadulessunauisauilulyly

nugramnssule lnetinAnwazdeadusenuuvaiiuazneaeusyuy SnvisUseiduuszdnSam

104lAs391U TnednAnwissaesdinenuatuauysalagrinunsaeulinan

A required work project in the students’ study field which is applicable to

industries. Students are required to design and test systems as well as evaluate the project’s

effectiveness and hand in a completed project report and pass an oral examination.

030523205

programming.

030523206

o = &
DENNTDUNE

U{UamsIvsunsumasiames 1(0-2-1)
(Computer Programming Laboratory)

Fw0AUNeY : 030523105 NsIUsUNTUABLIIWDST NIBlSeuTILAY

Prerequisite :030523105 Computer Programming or concurrent
UtRmsTusunsumesiameiiaenndestuian 030523105 mslusunsuAouiames

Computer programming laboratory related to 030523105 computer

UfURNMswaluladdiannsaiind 1(0-2-1)
(Electronics Technology Laboratory)

JuUaruneu : 030523106 waluladdidnvsetind vieSousauiu

Prerequisite :030523106 Electronics Technology or concurrent

Ufuanismaluladdidnnsednd A denndesduien 030523106 malulad

Electronics technology laboratory related to 030523106 electronics technology.
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030523207  UjuRnisszuululasaeulnsanas 1(0-2-1)
(Microcontroller System Laboratory)
JetaRuneu : 030523107 szuululasroulvsataes vioseusuiuy
Prerequisite :030523107 Microcontroller System or concurrent
Uguanissruvlulasasulnsaiaes v deandeduien 030523107 szuU
lulasmaulnsaiaes
Microcontroller system laboratory related to 030513107 microcontroller

system.

030523218  UfuAn1sn1sTUsuNTILAGINg 1(0-2-1)
(Object-Oriented Programming Laboratory)
Andedunien : 030523118 Mslusunsudeing visaeusuiu
Prerequisite : 030523118 Object-Oriented Programming or concurrent
JATAmsTusunsuildeingiaenadasiudn 030523118 nslusunsandang
Object-oriented programming laboratory related to 030523118 object-oriented

programming.

030523220  U{uAn1sn1siusunsuasatne 1(0-2-1)
(Network Programming Laboratory)
FadeAuneu : 030523120 NslUsHNTULATEYNE WIBLTIUSIUAY
Prerequisite :030523120 Network Programming or concurrent
UFtiAnsmsldsunsuaietisfigenadesivin 030523120 nsTusunsuadetis

Network programming laboratory related to 030523120 network programming.

030523224  UjuAn1snswmunlUsunsuUszenduuiy 1(0-2-1)
(Web Application Development Laboratory)
Fydadunau : 030523124 msWaulusunsuuszenduuiu wiaiseusiuiy
Prerequisite :030523124 Web Application Development or concurrent
UivRn s lusunsuUssgnduuiviiaenadaadudvn 030523124 mswmun
TUsunsuUszanduuiy
Web application development laboratory related to 030523124 web application

development.

54



030523226

SEUVUHURNTS

uma.2

Ufuin1sssuuuuinnstiynduaznisuimsianis 1(0-2-1)

(Linux Operating System and Administration Laboratory)

JtaAuneu : 030523126 3UUUURNITALUNTLAZNITUITNITIANTT
UIB3HUIIUN

Prerequisite :030523126 Linux Operating and Administration or concurrent

UuRnsseuudfuamsiunduarnisuimsdnnisnaenndesivivn 030523126

= &

SUNTUAZNITUIWITINNTT

3

Linux operating system and administration laboratory related to 030523126

Linux operating and administration.

030523243

Uftanmsmalulagnisaduaulusugaaiinssa 1(0-2-1)
(Industrial Control Technology Laboratory)

FsRuneu : 030523143 wialulagnseuanlunuasamnssursaissusauiu
Prerequisite :030523143 Industrial Control Technology or concurrent.

a wa ol W v o
dJudnmsimalulagnisaivaulunugnamnssufiaenadesiuivn 030523143

walulagnseuadlunugnamnssy

Industrial control technology laboratory related to 030523143 industrial control

technology.
030523244  Ufuin1swmalulagnisaaununszuIung 1(0-2-1)
(Process Control Technology Laboratory)
Feduneu : 030523144 AlUlAENITATUANNTFUIUMT YTaITEUTINAY
Prerequisite : 030523144 Process Control Technology or concurrent
Uiiamsmelulagnmsmuaunszuiunsiiaenadestuiv 030523144 imalulad
ASAIVANNTZUIUMS
Pracess control technology laboratory related to 030523144 process control
technology.
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030523245

uma.2

Uflianmsiauaziadesiiodngasmnssy 1(0-2-1)
(Industrial Measurement and Instrumentation Laboratory)
Fntadunieu : 030523145 nsiauaziaiesilotngravngsa vidoiFousauiy
Prerequisite : 030523145 Industrial Measurement and Instrumentation

or concurrent

YJuanisiauazinsesiedngnamnssufiaonadesivivn 030523145 n1sinuay

< )
LS89 9INYNEINNIIU

Industrial measurement and instrumentation laboratory related to 030523145

industrial measurement and instrumentation.

030523246

UtRnssunsuundaneinreulnsaiiesugaaivngsy 1(0-2-1)
(Programmable Logic Control for Industry Laboratory)
FteAUnDU : 030523146 113 LLﬂ‘iﬁ.JLmﬁaaaﬁﬂﬂaqu‘smﬁaﬂuqmamﬂﬁm
nIai5eusIUAY
Prerequisite :030523146 Programmable Logic Control for Industry
or concurrent

Uuan1stusunsuuiaaaInasulnsain 9ugaaImnIsui asnna eanui v

030523146 I‘lJ‘iLLﬂ'ﬁi,!Li]L‘ﬁﬂaa%ﬂﬂauIVl‘iﬁLﬁE]ﬂﬂuQﬂﬁWﬂﬂﬁ‘ﬁu

Programmable logic control for industry laboratory related to 030523146

programmable logic control for industry.

030523247

UftAnsUFuiisuiniesiletaniegnavnsu 1(0-2-1)
(Industrial Instrument Calibration Laboratory)

Jurafunieu : 030523147 msusuiisuiaiesiioianisgnavnssy visiTeusaiy
Prerequisite : 030523147 Industrial Instrument Calibration or concurrent

i o = = as < L =
“lJé]‘U‘ﬂﬂ?'§‘lJ'§‘ULﬁEJ°ULi"’]'ﬁE]\‘ii.l@'JﬁWﬂQQWHTWH??NWHQ@@@BQﬂU]SﬁW 030523147 A3

UFuiisuinsesiiedanegaaivinssy

Industrial instrument calibration laboratory related to 030523147 industrial

instrument calibration.
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030523248

uma.2

UUANIINTIIABUNTLUIUNITAYITZUUANIAY 1(0-2-1)

(Process Monitoring Using SCADA System Laboratory)

FUAUNDY : 030523148 N1FATITADUATSUIUNTIIAILIZTUUANIAT UIDITHUI LAY

Prerequisite :030523148 Process Monitoring Using SCADA System or concurrent

UJUAN19R5I1980UNTZUIUNTITAIILULANIAINdeAAa 837UTTT 030523148 N3

ATINADUNTLUIUNITAIYTTUVANIAN

Process monitoring using SCADA system laboratory related to 030523148

process monitoring using SCADA system.

030523277

030523279

BUU

)

&)

¢

5]

Ufjufin1seanuuuagainie 1(0-2-1)
(Antenna Design Laboratory)

Jdasuneu : 030523177 ATEBAKUUANEDINIA NIDLIBUTIUAY

Prerequisite :030523177 Antenna Design or concurrent
UtRnsesnuuuagenaiidenadesiuin 030523177 msseniuuaigene

Antenna design laboratory related to 030523177 antenna design.

Ufliamsszuun1sieasuuuddva 1(0-2-1)
(Digital Communications System Laboratory)

Sedafureu : 030523179 szUUNSABEITRUUATTE wSeSous Ny

Prerequisite : 030523179 Digital Communications System or concurrent

o At | oo G GJ v @l -ﬂ.
ﬂgumm‘a‘asuumiﬁammﬂum andanrapdanulvrn 030523179 seUuun1T689873

Digital Communications System Laboratory related to 030523179 digital

communications system.
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uma.2

030523281  UfjiAnsmaluladdomsasielus 1(0-2-1)
(Modern Communication Technology Laboratory)
Audafuien : 030523181 wialuladdeansadelvy viaeusuiu
Prerequisite :030523181 Modern Communications Technology or concurrent
Ujdinsinaluladdeansatelmifiaenndosiuien 030523181 waluladdeans
asle/lnl
Modern communications technology laboratory related to 030523181 modern

communications technology.

030523282  Ufjuin1seanuuuszuuiledn 1(0-2-1)
(Embedded System Design Laboratory)
FsAUneu : 030523182 N159NLUUSTHUURIM NIauTINnY
Prerequisite :030523182 Embedded System Design or concurrent
UAtRnmseanuuuszuuiliia fiaeandeatiuiun 030523182 msseniuuszuui
Embedded system design laboratory related to 030523182 embedded system
design.
Digital communications system laboratory related to 030523179 digital

communications system.

030523283  UfUiAn1sesdmanizniamaluladnisiedns 1(0-2-1)
(Selected Topics in Communication Technology Laboratory)
Fdadiuneu : 030523183 Sasrmaniznianaluladnisaeans wiaseudauiy
Prerequisite :030523183 Selected Topics in Communications Technology
or concurrent
UATRnmsiFosimanemamaluladnisdoasiiaonadesivia 030523183 10dn

=i =
wAEnnalulaiinnsdeans

Selected topics in communications technology laboratory related to 030523183

selected topics in communications technology.
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uma.2

030523400  Uszaun1salivndw 3(240 ¥la)

(Professional Training)

Fwdefunew : Ll

Prerequisite :None

NsENMUTINAUsERINUrTINEdeLasoNYUlUUTEN YEeNUIBIIUNIARAAIANTTY
Tnsaruiugeuveniniy indnwidesfuRnululssnugeamnssusss Tnedszeznailunis
UtRnumutuimualitesnt 270 $alus msufiRnuegneldnsifuguanaglfasuusiudiu
svinadanuvesnIAivIdudada wardusenauns mevduaiedunsufifen Wndnudasds
swaunsUfiRnuausronaindudsiadieldusznounsiona msussliunadussiuasuuy A
a9 F

Joint training between the university and private companies or industrial sectors
with the approval of the department, students must work in industrial factories at least 270
hours in total. Training and egrading evaluation done by department’s instructors and
companies. After finishing the training, students must submit training report to the department

for the evaluation. The assessment is a scoring rubric for A to F.

030523500  grudeyauazmaluladveya 2(2-0-9)

(Database and Data Technology)

TrdaAunau : Ll

Prerequisite :None

wwIAa ndnms AuautALazannenssuvesgiudaya wuudtaoideyaldadunus
LLU‘U'ﬂ"'maai’azgam?aé’uﬁuﬁ‘muﬁﬁu nseankuugIuteyanasvitlifiana n1suelaladigdu
TPUUTANIEIUTENE AT LEAAILDR FIUTBNALUUNTEANY FrudeyauuuluLeaRILes Teya Yun
Ingjuazentnvengy

Concepts, principles, features and architecture of database; relational data
model; entity-relationship data model; database design and implementation; normalization;
database management systems; structured guery language; distributed databases; NoSQL

databases; big data and Apache Hadoop.

5



uma.2

030523501 ig‘lJULﬂ%a‘li’]E!ﬂm.l‘ﬁ?LﬂE)%LLﬁgﬂ'liﬁ,aﬂ'l‘i‘i‘faga 2(2-0-4)

(Computer Network System and Data Communication)

Fertanuneu : Tl

Prerequisite :None

AMNTINVBAATOUIBABUN NS B3AUSENBULAZEAIURENTIUAIY 9 Y89ATEU1Y
aeuiawes Wslanoanisdeans innsgpunazimaluladveanietisrauimesuuuiiseuazuuuly
a1 gunIaleng q Aldlunsaterauinned nIMLEUTeys ﬂaﬁ‘ﬁ’muammmﬁuﬁi’ﬂumiﬁq
1938 N1IDBALUUTEUULAT DU EMUT A IMUALIATTIULAE T wardnlUslnaoat gt oy
m'ﬁﬁ’]Lﬂ%ﬂ“ﬂ’l&lﬂ@hﬁ’]Lfﬂa’ﬂﬂi‘{fﬂ'1‘L!iw.l‘Uﬂﬁi%ﬂﬂﬂﬁﬂ’lﬁuﬂa@ﬁﬁﬂﬂmﬁauﬂaLﬁ@ﬁﬁu nslgaulusunsy
Tassszvuiasetisluniseanuuuazvedaunawiluldnuass

Overview of computer networks; components and architectures of computer
networks; communication protocols; standards and technology of wired and wireless computer
network; computer network devices; data routing algorithm; mechanism to control data
congestion; computer network design based on standards and protocols sending information;
computer network implementation in basic data security systems; computer network

simulation tools for design and testing before implementation.

030523502 lpseadnedayauasnisinsizvidanaiiiu 2(2-0-4)

(Data Structure and Algorithm Analysis)

TAUABDY : 030523105 N1TlUIUNTUABUNILADS

Prerequisite : 030523105 Computer Programming

Tassadredoyaiugiu aunn A Gevi enuduiudieowdn v3 nsn flugiudaneiu
dmiumsAum mafeadeya NaISNIseRNWUUTANaINN MIWUENLATIDITUY MVUANITNETR
uagdanesNugseyluu

Fundamental data structure; stack; queue; list; recurrence relation; tree; graph;
basic search algorithm; data sorting; algorithm designs; division and conquering; dynamic

programming; greedy algorithm.
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uma.2

030523503  mswamlusunsuuszynsuugUnsalindaui 2(2-0-9)

(Mobile Application Development)

Fertanuneu : Tl

Prerequisite :None

nslusunsuuugUnsalindoudl wn3esdielumswaunlusunsudmivgunsaliadeud
nseuRuszUdLlanamivensienrdedeyaiusruugidoya msdearsiusruunsuenuay
nsilendndetussuuRBNianed nisliiadesdeuasmsimuilusunsudmsugunsaiiag aufiuu
unasvlesusneg Auiidesnisvomann

Mobile application programming; tools kits for mobile application software
development; touch-screen user interface control; connecting data to a database system;
communication with external systems and interfaces with computer systems; use and

development of mobile applications on various platforms needed by the markets.

030523504  Ugysyrsehng 2(2-0-4)

(Artificial Intelligence)

FeraAuneou : Ll

Prerequisite :None

finunntsvesseuulygussiug nmsuansesdanug nslivema ssuudienuy
flwdasdn madansioudaennies lasseyssamiiion n1seadrguuuy msdangudeya
nsATIaIBeItaLInTg MsUssnaran wsTNeR nMsvsvndldeuduneuis Yy ussive
Tumsimnssy

Development of artificial intelligence systems; knowledge presentation;
reasoning; expert system; fuzzy logic; machine learning techniques; artificial neuron network;
pattern recognition; data clustering; evolutionary computation; natural language processing;

applications of artificial intelligence algorithms in engineering domains.
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uma.2

030523505  A7usiuasUasasedulyuad 2(2-0-4)

(Cybersecurity)

Fdaruneu : Ll

Prerequisite :None

amsanvesasiunaeadovslaes amnlaeadorievieloiu deduisu
anudasasensleiveswaznisdesiuanudasndenisleiues n1ssnwianudasadeliv
waUndadu U3Ms wasl@ses nisasraduuaslesiunisynn MswsakasAuUasnde
LASOUY F3USTTY LLasng‘k«imaﬁLﬁm%a

Overview of cybersecurity; basic network security; cybersecurity vulnerabilities
and cybersecurity safeguards; securing web application, services, and servers; intrusion

detection and prevention; cryptography and network security; ethics and related laws.

ar

030523506 N13UsEAIAHANINATNG 2(2-0-4)

(Digital Image Processing)

dsruneu : il

Prerequisite :None

AuANETLazeIAUTEnaULRIN MAITaKUY 2 If Tawesiswesiaznisusyuiana
VBIYANIN N1FUTUUTINN m‘jLL‘lJaﬂngL‘%'a%LLasmiU'ﬁsmamaiuimmummﬁ N3 AUTBYANIN
isvndaresnwiaznsulas mevienuingy msdwundeya nmsldnusenduaiuszgndly
UUTELIBHAN TN

Characteristics and components of two-dimensional digital image; operators
and pixel operations; image enhancement; Fourier transform and frequency domain
processing; image restoration; image geometry and transformations; image segmentation; data

classification; usage of software tools in digital image processing.
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uma.2

030523507 msiFsufveniasdnsuaznisiGoudidedn 2(2-0-4)

(Machine Learning and Deep Learning)

JutaAuneu : 030523504 UgyayUssnvg

Prerequisite :030523504 Artificial Intelligence

wannsisatunsiSeuivesiaiosdnsuavguinisisous nsissusuuuiidaou
N1SUWUIYTELAN N15aR00Y ANRAUNG dnwasannmasuusduy NMsIEaNkuUTIaeILasANAN YL
nsanvunlifvesteys aulddnduls nsSeuzuuulifidaou n1sdangy MsEeuIRULETNANE
lassneszamidioy NMsiseusiedn

Principle on machine learning and learning theory; supervised learning;
regression; classification; outliers; support vector machine; Selection of models and features,

data dimension reduction, decision tree, unsupervised learning, grouping, reinforcement

learning, artificial neural network, deep learning.

030523530  szUUAIVAN 2(2-0-4)

(Control System)

e sAuneu : 030943112 wasnduasmsiasIzAnNAes

Prerequisite :030943112 Matrices and Vector Analysis

Tumaradnatansvesszuu Handunslou lumavesssuvlulauiuiaiuazl iy
Aud TumanainsuavnanaUaLaaTRTUedsEUL SYuURaSnaiuTaazana SEUUAIUALLULGY
Wanarguta szuumurudoundunazanulilssinvvessevuaiuaudeundu Tinssiadosnn
YDITEUUMBRANNAUNVDUTWEe3 NG n15ieseilagiSnisvadlum FBmsmidunafiueessn

Mathematical models of transfer function of systems; system models of time
and frequency domains; dynamic models and dynamic responses of systems; first and second
order systems; open-loop and closed-loop control; feedback control and sensitivity; types of
feedback control system; system stability analysis with Routh-Hurwitz’s criterion; Bode analysis;

root locus technigues.
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uma.2

030523531  didnwseiindinas 2(2-0-4)
(Power Electronics)
Fertanuneu : Tl
Prerequisite :None

wt

gunseiBiannsetindiids lalen vsudanesigs wadonsueamnings 3iile
o307 wargunsalinanfiieados Mdaswdsnu Aerfiduiea adsenauliih mslieasgiims
ABULIDILABDIANNY LOT-AT AT-AT LoF-10d LazhT-leTuidliedines

Power electronics devices; diode; power transistor; SCR; power MOSFET; GTO;
IGBT; and other devices; power and energy; RMS value; power factors; circuit analysis of

convertors; AC-DC; DC-DC; AC-AC; DC-AC or invertor.

030523532  AnuUasantluauanawnssy 3(3-0-6)

(Industrial Safety)

FUsdunen :

Prerequisite :None

mMsMnnsuardeuinienuvasadelulsanu guanzlunisiinu ms
UasriugUifivgaieq 7t ulaluraisU iRy ms’mﬁ’aﬁuﬁﬂﬁﬁﬁmu NuiliRervsiuidaunds
NIIAVUIBNUUINITNAUM TINURUAIUURBANY

Safety measures and procedures in factories; health at work; preventing

accidents occurring while working; workplace layout; fuel jobs; establishment of the

administrative units for safety planning.
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uma.2

030523560  wann1sdeans 3(3-0-6)
(Principles of Communication)
Fertanuneu : Tl
Prerequisite :None

=l =

= = = =
walulagnnsfedisinein vguises nsuegwadeuweuzion wakazanud N3

U

= o Lo

usgiandeidvia Fygrasumu nquijluaied dafmdnds umhaneds unthnsdeanslalasion
WAZAT TN UwﬁmTﬂmiﬂ'ﬁzmﬂﬂﬁﬁwq unthmsdeansdulowdatueag

Overview of communications technology; Fourier theory; analog modulation;
phase and frequency modulations; digital modulation; noise; Nyquist theorem; multiplexing;
introduction to transmission line, microwave and satellite communication, radio propagation,

and optical fiber communication.

030523561  walansdedoya 2(2-0-4)

(Data Transmission Technique)

Jteruneou : Ll

Prerequisite :None

MsuuriiEeansAeansteyauaziaietng wuuiiasinsdearstoya andnonssy
Suwmesilinuarivslanen Toyauasdygyiu ﬁ";ﬂmﬂum‘iﬁami{l’aga dyguRdIvalasnisivatianig
W sRadyIuAIE é‘@E]_JJ’]‘L!LLBUBS@ﬂLLﬂBWIﬂ‘ﬁﬂm‘ﬁll@@Lﬁ%bu msmuANaNEanaIalunsdsdoya
duawasluslanea nsmuausasisilunisds madansddasluedy ausnadaniuwasliatiiia
woAlwa wintamssiafmin Usinadeyafidsinueietnelasdianazanuartilumsdedoyanas
\A38%1

Introduction to data communication and network; data commmunication models;
Internet architecture and protocol; data and signal; transmission mediums; digital signals and
signal encoding techniques; analog signals and modulation techniques; error control
techniques; link layer protocols; flow control and synchronization techniques; spread spectrum

and multiple access; multiplexing techniques; network throughput and latency.
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uma.2

030523562  N1590NKUUNATHAZINGAULS 2(2-0-4)

(Circuit and Hardware Design)

JuUarunieu ;030523106 waluladdidnvsednd

Prerequisite :030523106 Electronics Technology

nslilusunsumpuiameddmiueenuu UL siniwuuT uR B Ly vaedy
UNTAILUUITINZA RN WA g UNTAILUUINIVUA MK Y N15asunusAaslneldNdulauas
mslilusunsuTeuwuluniseanuuuansaud nsadsdunueinedosiud 3 47

Using computer-aided design software for single layer and multi-layer printed
circuit boards; through-hole devices and surface mount devices; making printed circuit board
by photo-resist films; using a program for designing a hardware; making work pieces from a 3D

printer.

030523563  1A3BUIHABUNIADS 2(2-0-4)

(Computer Network)

Asauneu - Lifl

Prerequisite :None

ANTIUVDAUATDVIUABUNUMDS D9AUTENBULAZANIUMEATINAIG) UDILATOUNY
aeufiamed Wilnreanisdeans mmsguuasimalulavennieteneufiames uuuilaouazuuuly
a0 gunsalsingg Aldluedetieneuiiames nsmidunadeya nadsmurumsduslunisasdoya
NNIPBNUUUTLUUATRY M INTEM VLS AnsgILkasseasdalUsianeatidideya nisuiAsete
Aeafames Uiy ssuumsinwieaaeadvestoyafewiu msldanulusunsudaosseuy
w3edneluniseonuuunaznageunaui luldemuss

Overview of computer networks; components and architectures of computer
networks; communication protocols; wire and wireless standards and technology of computer
networks; computer network devices; data routing algorithms; mechanism to control data
congestion; computer network design based on standards and protocols; computer network
implementation; basic of computer network security; computer network simulation tools for

design and testing before implementation.
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uma.2

030523564  suruuarARUUIWANTHTA 3(3-0-6)

(Electromagnetic Field and Wave)

Fertanuneu : Tl

Prerequisite :None

aullndnaia fdwazladiannin AU nIzRanIsNIRaENIELENISA
ANUAIUNIY aunwivan Yagmiaivdn aumileni aunuwsimdnliihidsuauing
dunsvesundied nsilsuiisuauduiussewinamgeisasiniatungeiaunuuduantni
NUBINILAGLAZNTLRANTINTEIR auNISAAY ARUSZUNY

Electrostatic fields; conductors and dielectrics; capacitance; convection and
conduction currents; resistance, magnetostatic fields; magnetic materials; inductance, time-
varying electromagnetic fields; Maxwell’s equation; comparing the relationship between circuit
theory and electromagnetic field theory; Faraday’s law and displacement current; wave

equation; plane wave.

030523565  gunsaln1sianieinuinsauwIAy 2(2-0-4)

(Telecommunication Instrumentations and Measurement)

= &t et 1 Lad

FwUsAUney : Ll

Prerequisite :None

v e & - = P

ﬂ'm61Uﬁmmwugﬂu%’l’mmﬂﬁﬂmﬂumﬂm ‘wqwgLLazm‘sﬂ‘isqnﬁﬁlmmaaumﬂlu
STULARANS LATDIIATIERRAUF YN LASBNIATIEULASITIBLULLINADS tASosioinUSIIuATY
Wnvadaumuimanlii wesediefauaznaasudygaivg leifens malagunsalnilanesnuas
doswasn MyIrzikasnsinvesdyguniuingonidutasdyaiainsiminnn e

Measurement on quantities of basic telecommunication engineering; theory and
applications of instruments in the communication systems; spectrum analyzers; vector network
analyzers; field strength meters; radio test sets; OTDR; one-port and two-port measurements;

analysis and measurement of FM radio waves and satellite television signals.
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030523600

waluladveya

upa.2

Ufuinisgrudeyauavinaluladdoya 1(0-2-1)
(Database and Data Technology Laboratory)

AwdsAuneu : 030523500 gruteyauazimaluladdoya wieisousauiu
Prerequisite :030523500 Database and Data Technology or concurrent

a wa o = v =l ¥ owoa w
Ufuansgruteyauavinaluladveyanaonaaeaiuivn 030523500 g1uteyauay

Database and data technology laboratory related to 030523500 database and

data technology.

030523601

UftiRmsszuuaiatisasuitnefuaznsdaanstoya 1(0-2-1)

(Computer Network System and Data Communication Laboratory)

Judsduneu : 030523501 szuulrdotneneufmeiuazmsdomsteya
nIDREUTINAY

Prerequisite :030523501 Computer Network System and Data Communication
or concurrent

UURnssruuAsetneneniwmeikasNsieaTloyavidonndadiuivy 030523501

szUUAIaIEABLImaiuazNsdea1stoya

Computer network system and data communication laboratory related to

030523501 computer network system and data communication.

030523602

Ufianslassainsdayauaznisiiasizidanaing 1(0-2-1)
(Data Structure and Algorithm Analysis Laboratory)

AU : 030523502 lassasnaoyauarnsinseidanaiiiy wselseusuniu
Prerequisite : 030523502 Data Structure and Algorithm Analysis or concurrent

Ufuanislassadideyauasnisiiaseidanaiiufiasnadoaiuign 030523502

lassaideyaunaensinTendanesiy

Data structure and aleorithm analysis laboratory related to 030523502 data

structure and algorithm analysis
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030523603

uma.2

UftRn1snmswanivsunsuuszgnduugunsalindauil 1(0-2-1)

(Mobile Application Development Laboratory)

Fntadunieu : 030523503 mMawalusunTUsEgnduLgUAsaiiRoud viieideu
Py

Prerequisite :030523503 Mobile Application Development or concurrent

YuRnsmsiaunlusunsuysvenduugunsalindeuinaennaodiuiv 030523503

wr ¢ - =
m‘iwmuﬂ‘d‘mﬂ T4 '53&47_19]1_]1.1'@1_] NIULARBUN

Mobile application development laboratory related to 030523503 mobile

application development.

030523604

030523605

Ufuanslsyeyrusshivg 1(0-2-1)
(Artificial Intelligence Laboratory)

FtaAuneu : 030523504 Uy ussivg wasleusuny

Prerequisite :030523504 Artificial Intelligence or concurrent

UFtAm sty ussivifirenadosivin 030523504 Jryauseiivg

Artificial intelligence laboratory related to 030523504 artificial intelligence.

UjtRnsausiuasUasndedleiues 1(0-2-1)
(Cybersecurity Laboratory)

Jyadunion : 030523505 Ausiuaslasndesulawes wiaFeusuiu
Prerequisite :030523505 Cybersecurity or concurrent

UYfiRnsanusiunsasadusulaiuesidenndediuiv 030523505 AaiuAY

Yasadumulaiues

Cybersecurity laboratory related to 030523505 cybersecurity.
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030523606

ar

AVIA

processing.

030523607

uma.2

UUAN1IN1SUTZNIENEN AR 1(0-2-1)
(Digital Image Processing Laboratory)

JUAUNBY : 030523506 N15UTEINERNANINATYIE aalFausunu

Prerequisite : 030523506 Digital Image Processing or concurrent

= e oS At c: @ @/ &
UUANITNISUTEUIRHANTNATNANHORARBINUIYT 030523506 NMSUTEUIARANTN

Digital image processing Laboratory related to 030523506 digital image

UiRnsnmsBoudveaelasinsuazmsiFeusidedn 1(0-2-1)

(Machine Learning and Deep Learning Laboratory)

Judsduneu : 030523507 MsFeuivenaiesinuaznisiFousidedn
nIDREUTINAY

Prerequisite :030523507 Machine Learning and Deep Learning or concurrent

o an = 2 ad o oo et o £ o =
ﬂﬂUﬁﬂWﬁﬂTﬁL?Bug’ﬂ@ﬂLﬁ‘iBiﬁlﬂﬁLLaSﬂq'ﬁL%‘ﬂuEL’Uﬁﬁﬂﬂﬁ@ﬂﬂﬁaﬂﬂU'ﬁl‘fﬂ 030523507

N33 PUSVBUATRINNINAENI TS EU3LTEN

Machine learning and deep learning laboratory related to 030523507 machine

learning and deep learning.

030523630

030523631

UURANsITUUAIUAN 1(0-2-1)
(Control System Laboratory)

FUaAunDY : 030523530 F¥UUATUAN YIBLIBUTINAL

Prerequisite :030523530 Control System or concurrent.
UFTRnssEUUmUALTaBnRdBITUIM 030523530 SYUUAIUAN

Control system laboratory related to 030523530 control system.

UfuinsBianwsefindringa 1(0-2-1)
(Power Electronics Laboratory)

A UaRUneY : 030523531 Blannseindrinde wisisousamiu

Prerequisite : 030523531 Power Electronics or concurrent
UtRnstidnnseiindrideinenndesiu030523531 didnnsefindia

Power electronics laboratory related to 030523531 power electronics.

70



030523661

technique.

030523662

uma.2

Ufuinismailanisdetoya 1(0-2-1)
(Data Transmission Technique Laboratory)

AmdeAuneu : 030523561 maliamsdsdeya alTousauiu

Prerequisite :030523561 Data Transmission Technique or concurrent
UftAnsmadinnsdsdeyaiisenadesiuin 030523561 walianisasdoya

Data transmission technique laboratory related to 030523561 data transmission

UHUANIIN1508NUUUINATUAZENSANIS 1(0-2-1)
(Circuit and Hardware Designs Laboratory)

TIAUNDU : 030523562 N1T0DNUUUNIILASTITAUIT WIBITEUTINAY
Prerequisite :030523562 Circuit and Hardware Design or concurrent

UUANIINI308NLUUNITUALEITALITNABARa BN UITY 030523562 N130BNKUL

1925UazENSALIS

Circuit and hardware designs laboratory related to 030523562 circuit and

hardware designs.

030523663

UfuRn1sIATaYIBANNILADS 1(0-2-1)
(Computer Network Laboratory)

A UAUNBY : 030523563 LATBTWADNTNILADS 130 L38UTINAY

Prerequisite : 030523563 Computer Network or concurrent
UftRnsiadetnonoufnmoifiaenndasiuin 030523563 adatiuneuines

Computer network laboratory related to 030523563 computer network.
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030523665  UfuAn1sgunsainsiamsduinsauuias 1(0-2-1)
(Telecommunication Instrumentations and Measurement Laboratory)
JtaAuneu : 030523565 gUNIINITIANIPULINTANUIAN U3BIREUTINNU
Prerequisite :030523565 Telecommunication Instrumentations and
Measurement or concurrent
UtRnsgunsaimsiameiulnsauneuiiaenndasiuivt 030523565 gunsains
Tamssulnsauunny
Telecommunication instrumentations and measurement laboratory related to

030523565 telecommunication instrumentations and measurement.

030523700  3YIARLRNIZTNNATUADUNILADS 3(3-0-6)
(Selected Topic in Computer)
Jdsruneuy : LUl
Prerequisite :None
Jrmstmin mesumalulagneuinwefuavansaumeaiiogluawaulavessnis
Ao InaTLavaluladasaumea
New computer and information technology being interesting to those in the

area of computer and information technology.

030523701  NSUTEUANALUUNGULNS 2(2-0-4)

(Cloud Computing)

IdeRuney : Uil

Prerequisite :None

WIARLAZENUANNTTUYRINITUTLNBNALUUNAIINE WUUTIADINTTIAUTNITNEY
wa n1stiuinsdlassadeiugiy nsliuimsiruunaaesa msldivinsdugenduas
sunvumsiinguasluldy nsldnguuanuuasisuswazuuudiuyana A uaslunis
Uszaranawuungaias nMavssgndldnussuunmsssnanaivunguiseiluguiuudneg nmswmun
lUsunsudszendsaufiuszuungue

Concept and architecture of cloud computing; cloud service models; platform
as a service; infrastructure as a service; platform as a service; software as a service; cloud
deployment scenario; public and private clouds; security on cloud computing; applications of

cloud computing systems; applications development with cloud computins.

2
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030523702  N1SIANITUAZNITUIHISASEUIUABURALADS 2(2-0-4)

(Computer Network Management and Administration)

Jondaduneu : 030523501 sruuiAetigneuiameiuasnsioansteye

Prerequisite :030523501 Computer Network System and Data

Communication

gunsalluiadednsrouiiamoiuaznmsidoude Inslnreadmdums sruvaindauay
nsfarn esetheesduaiiou wdereduiaiio wiedie]ans wledheusnaniie n3f e
gUnsaldmduniuaznisdanisaunsaiiadedns msuimsdanisiad eagnunouariadosusivng
mssarmununsidadie msdamsszuuiyddld msdanisustansamuasaiudasafuves
\3etny vendusifiensinsirfetisreufianes

Devices in computer networks and interconnection; routing protocols; switching
systems and configuration; virtual local area networks; virtual private networks; wireless
networks; wide area networks; router confieuration and network device management; client
and server administration; configuration of access control; user accounting system
management; network performance and security management; software for computer network

management.

030523703  Buwafiinvasasinds 2(2-0-4)

(Internet of Things)

FisAuneu : il

Prerequisite :None

wdnn1svedunesIinvesassnas serUsEneuvesszUUsumesdnveassnas
ﬁugmm%a*ﬂmﬁumaiﬁm ANuUABRAEYBITaYALALIATEUY szuuilifnaznslusunsudiouse
in3ovnsdumediin Inslvasanisdeas maluladnguiue mssusudoyauaznisuanidoya
m'ﬁL%a:usiaLﬁuLﬁﬁaiLLazuaﬂwuLaLmaf

Principle of Internet of things; components of loT system; fundamental of
Internet network; security of data and network; embedded system and Internet network
programming; communication protocol; cloud technology; data collection and data

visualization; sensor and actuator interfacing.
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030523704  svuudIntuzuaznIsUszendldanu 2(2-0-4)

(Intelligent System and Application)

Fertanuneu : Tl

Prerequisite :None

wusyuUeIRseE wann1slATItIeUssaiiisuwarnisUseand viannisvesiled
aodn msliledaeinlusruumunuuazszuutiednduls Juneuisideiugnssukaynsuseynd
STUUALAAIALUUBAENGY STUURNKE Tndamussuusaeieymdslasuauale

Introduction to intelligent system; principles of neural network and application;
principles of fuzzy logic; use of fuzzy logic in control system and decision support system;
genetic algorithm and application; swarm intelligence system; hybrid system; interesting topic

in intelligent system.

030523730 Iwihdwiununissiiaiauazatuau 3(3-0-6)

(Electric for Instrumentation and Control)

Fdadunen : laill

Prerequisite : None

mMslgunuulninuagdidnnsedng nsiengiiasliiinsenansaaynssu aadu
oy wdesdleTamslvindesiu mssenuuuinsdendedmiuuesd swsiildluruinues
AUAL

Electrical and electronics drawing; basic DC and AC circuit analysis; basic electrical
instruments; design of interface circuit for sensor; electronic circuits related to measurement

and control.

030523731  Gesdmaniznamaluladinisinuazaiuny 3(3-0-6)
(Selected Topic in Instrumentation and Control)
Fwderuneu : lud
Prerequisite :None
Inmsvsamalulailulg maduimnssueiosdefauarasuauiioglunuaile
=zJaqqﬂawwn‘i'iuﬁa'mmfimémﬁa‘?ﬂLLameﬁu
New instrumentation and control engineering knowledge or technology being

interesting in industry or its coteries.

74



uma.2

030523732  dvauazmisduaniioulugnavnssunazdaindon 3(3-0-6)

(Industrial and Environmental Acoustics and Vibration)

Fdaruneu : Ll

Prerequisite :None

dosarnsduasiioud esdu undsiudauaiunadoddugeamnssuuag
dawandon sedudedlugnanvnssuuarduindon nyinides audnuurveadeasaudns msiauay
Anseiidnaiundasidesine vdnmsinnureuniesslefassduidss msiauarinsiginig
fuaniouwuuBsalnivdnmahanuvenmiesdiedmiuinnsduasiiewiinsasuifioviniosilotn
mMIduaziiiou

Introduction to acoustics and vibration; industrial and environmental noise
sources; noise levels for industry and environment; sound measurement; characterize of
ambient sound; background noise and reverberation measurement and analysis; principles of
a sound level meter; real-time vibration monitoring and analysis; principles of vibration

instruments; calibration methods for vibration instruments.

030523733  1Uslasmealugadvnisy 3(3-0-6)

(Industrial Protocols)

Antaduneu - 1l

Prerequisite :None

wdnmsiugiuvesnsdsdyaaildluszuudalugaamnssy anilnenssuuuudy
Huresiuslanea wannisiugiuvesssuula Wslnsroars232/422/485 Wslnreauasszuunenda
lWslameawuuleadsduaruauda I5nsnsadeunudanainvesnisde-fudeyauseinndensd
woad wazUssnnnisade nsidnsvidwaznensialunde-SuTeya aun1saeds nsaeviaues
Fygraiivasas Usslevivesnsldszuutalunugramnssy

Fundamental principles of transmission using bus systems in industry; protocol
layer architecture; basic principles of bus systems; R5232/422/485 protocols; protocols of
Modbus systems; host link protocols and CAN bus; error identification of data transmission:
CRC, LC and parity bit; encoding and decoding data transmission; transmission line equations;

reflection of signals at the end of lines; advantages of industrial bus systems.
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030523734  n1seanuuLTiawazATasiiodnilaady 3(3-0-6)

(Fundamental of Piping and Instrumentation Design)

dsFuneu : Ll

Prerequisite : None

WELLUUYIBLAL YUV INANYNEAATNTSHANNNIATEIY ISA dydnualuaznissey
N9 9 m“’u‘iuﬂ‘izmumimuﬂmqmamnsw MseanuUUYiauaziad asiletn ﬂa%u{l'aagamw'lwad
NILUIUNTIAUASAIUAN lmazLLﬂiMLLuuqﬂ lpazunsunisin lnesunsuilandu lnevunsuasasiili
wazlaavunsunaniaes ﬂ'l‘sﬁ@mzal,tas'ﬁzuuﬁwmﬂa

Piping and instrumentation drawing for industry of ISA standard; symbols and
abbreviations in industrial process control; piping and instrumentation design; specification
forms, loop diagrams, instrument diagram, functional diagrams, electrical schematic diagrams,

and ladder diagrams; installation details and location plans.

030523760 f]ty,rgqﬂizﬁwﬁtﬁamsﬁams 3(3-0-6)

(Artificial Intelligence for Communication)

Fufaduneu : 030513105 wdnnsdeans

Prerequisite : 030513105 Principles of Communication

numuigadinfady naseuzwuuiyaeu msssugwuuldigasy dsidudunu
mMsiAdouasmuANLty Menanesdadu Myllnsiannesladaind wetasnalsedu lasewe
Uszamifisn SnnasaneaIuuyny 3on15edu n1aads N1InT99uAIURRUINR TsUULUgdl
mMsdouivenatesualvg msusegndlsiyiuseauglunisdoans

Linear algebra review; supervised learning; unsupervised learning; cost function;
gradient descent; linear regression; analysis of logistic regression; regularization technigues;
artificial neuron networks; support vector machines; K-means algorithm; dimensionality
reduction; anomaly detection; recommender systems; large scale machine learning;

applications of artificial intelligence in communications.
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030523801

QGHELT

030523802

uma.2

UUAN1IIN1SUTZUIANALUUNE UL 1(0-2-1)
(Cloud Computing Laboratory)

Fdsdunau : 030523701 NSUTELIAHALUUNAUWE YSBSEUTINY

Prerequisite :030523701 Cloud Computing or concurrent

= Gl 1 A:I 2 a =
UHUANITUIZLIANALUUNA NN FDAARDINUIYT 030523701 n1sUssUIaNauuy

Cloud computing laboratory related to 030523701 cloud computing.

UHUANITNITINNTHALNITUINILATBUIEABNNINDT 1(0-2-1)

(Computer Network Management and Administration Laboratory)

JdsAuneu : 030523702 N15IANISLAZNNTUSWISLATOUNEADNNILADS
nIoLTUTILAY

Prerequisite : 030523702 Computer Network Management and Administration
or concurrent

UUAN1INI3IANISUEENIUTIIAIBT1BABNNINEI NHDRRARBINUIYT 030523702

ASUINISIPNITLATDU8ABURIADST

Computer network management and administration laboratory related to

030523702 computer network management and administration.

030523803

ATINAY

UftRnsBumediiinvasasswds 1(0-2-1)
(Internet of Things Laboratory)

Jyafunien : 030523703 Suweiifinvasasmds wiauusuiu

Prerequisite :030523703 Internet of Things or concurrent

UjiRnisszuvdumesidavesasswisiiaonndesiuinn 030523703 Sumesilnves

Internet of things laboratory related to 030523703 Internet of Things.

7



030523804

uma.2

UfiAmssruudaniezuaznisuszandldan 1(0-2-1)
(Intelligent System and Application Laboratory)

JtaAuneu : 030523704 seUudIRTELAsNITUTEENALTIY YIRLTauTINY
Prerequisite :030523704 Intelligent System and Application or concurrent

Ufdfinsssuudansuzuasnisussyndldauiiaennaesiviyl 030523704 seuy

danseruarnsUszendldau

Intelligent system and application laboratory related to 030523704 intelligent

system and application.

030713103

N13AUANAUAIN 3(3-0-6)
(Quality Control)

FsRuneu - L

Prerequisite :None

N153ANITNIMIVANANNIN WATIANITAIVANANAIN AU HalanI9ImINTsY

AMMTUNTLUIUNITHAR

Quality control management; quality control techniques; engineering reliability

for manufacturing.

030713104

\ATEGAIEASIAINTIY 3(3-0-6)
(Engineering Economy)

FdaAunau - Ll

Prerequisite :None

el = = | = I @ fe =
ANSUSEUIEUIATINGG ANEBNSIAT ASUSTAEIUAINSUALNUNINEEY ANULEES

wazAuliviueu mMsUssbiuNansENUN NS

Methods of comparison; depreciation; evaluation of replacement; risk and

uncertainty; estimating income tax consequences.
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030713106 ﬂ‘ﬁ"]"l\ﬂuNuLLﬂ%ﬂﬂiﬁ?Uﬂﬂﬂqﬁﬂaﬁ 3(3-0-6)

(Production Planning and Control)

FUaruneu : Tl

Prerequisite :None

ssuumakantuiLz wadanasneinsal msdamsTanaseda n19suELNSHER
nleTgiRuuLarilsdmiumsdndula nMsmymuanuMSNEn NsAUANNITHER

Introduction to production systems; forecasting techniques; inventory
management; production planning; cost and profitability analysis for decision making;

production scheduling; production control.

030933152  NISAOANSATEISINABLATNITTBUTIE 3(3-0-6)

(Communicative English and Report Writing)

Fwsduneu : Tl

Prerequisite :None

vinvensldntwdinguienisidsusisaumanaia nMsdeuesduredunaunay
ATTUIUNTS MITEUTUTNTDAMUAN 9 N1FIATUNNToAUNNINIANT nsiTsudseiRdiuda
NMNBATATINY kazIanunegInalsznvan o invenmseuainuisdeiuinidingy uaznisly
WIUYNTUNIWIDING Y

Language skills used for writing technical reports, instructions, memos,
telephone messages, resume, application letters, and simple business letters, reading English

newspapers and using English dictionary.
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030933155  @unuIn1E1d9anguludiadszandu 3(3-0-6)

(English Conversation for Daily Life)

FreAuneu : il

Prerequisite :None

ﬁﬂwmiﬁmazmmmLﬁam'ﬁﬁramﬂuﬁﬁmﬂisﬁﬁu nseandsILarsaueenIsly
AT ANSTATNE NTSLULINALLEY NTUTSENEANUAILTRIRULAYAWEY N15UaRNLTIEWED NsUans
AUARALTAY m‘aaaumaﬁfaya unuuasdauATllun1sSuaunu @T']Lﬁmﬁamuazqﬁmiauwm

Speaking and listening skills for effective daily life conversation, recognizing, and
utilizing appropriate stress, rhythm and intonation pattern, greetings, self-introduction,
describing people and things, asking for help, expressing ideas, asking for information, and

making small talk.

030943111  #uNSITIDYNLUS 3(3-0-6)

(Differential Equations)

FUaruneu : Tl

Prerequisite :None

aunsliseyiusaiydudunis aunsidunss msUszgndveaun s eyRus
mﬁ'cgé"uﬂvumfﬂ aun1sid udunseialusudu n nsudasaivans naswdatatvarenndu
msulasantaeilarduay nisulasaidarsieidudutulaiomioe nunan1susEay s
untgmenamaniuastynrsasiiiinieisnisuaservane

Ordinary differential equations of first order; linear equations; applications of
ordinary differential equations of first order; general linear equation order n; Laplace transform;
inverse Laplace transform; periodic function Laplace transform; unit step function Laplace
transform; convolution theorem; solving of mechanics problem and electrical circuits problem

by Laplace transform method.

80



uma.2

030943112  WASNFUAZNITAATIZAINADS 3(3-0-6)

(Matrices and Vector Analysis)

Fertanuneu : Tl

Prerequisite :None

Uszinneauysng UJURNMswvsng Awesiuuwy audfvesrimesiuuu nsun
szuvaumsdaduass alainuuazlonunnned pnmesiugu ssnuwasdusssluuigfianuis
auNUTTRWINARST BuNinTalBudunss Sufinfadafiuiia nguiunvesniu nguiunlanesiay
nguunvasaland

Type of matrices, matrices operations, determinant, properties of determinant,
solving linear equation system, eigenvalues and eigenvector, basic vector, plane and straight
line in three dimension, derivatives of vector, linearly Integral, surface integral, green’s

theorem, divergent theorem, stokes” theorem.

030943115  nsdruugiunsadamanslneldlusunsunugiu 3(3-0-6)

(Basic Mathematical Computing by Basic Computation Program)

FUsduneu : T

Prerequisite :None

uninigatulusunsudag  Fldlunsenmaammadamans Wsunsudldlunisig
nswhsmadaiugiu nslilusunsulalnssonvioanflalunisduimdmeadinaans n1sdun
ysigada nadsuaunisiiugiu nsudaunissislusunsunisadaedns nsdiunneads
aslilusunsuaswuuesug oAz suansdaya

Introduction to basic mathematical software program; program for drawing basic
geometric graph; using Microsoft Office in mathematical calculation; algebraic computation;
writing basic equation; solving equations with mathematical software; statistical calculation;

applying software program to create simple form to calculate and present information.
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030953103  msiludusznauns 3(3-0-6)
(Entrepreneurship)
FwdeRurieu : L
Prerequisite :None
wnAnfafunsduguseneunis mﬁmﬁgﬂqiﬁﬁ] fugrunmsdanisesdng nsuivis
M3l MIMAIR MIHAR NmngazIsMBoInsiiiates
Concept of entrepreneurship; business establishment; basic organization

management; financial management; marketing; production; related law and tax.

030953104  idsugAaadiion1sniuddn 3(3-0-6)

(Economics for Daily Life)

Ftanuneu : Ll

Prerequisite : None

WNAALAYNTIATIBRANVANIATEEAEAT UnumuazAudAvesdinuuyedly
STUULATYENY Anaduiusvesianssumaasegialudinuuywd fuszuuiasegiavesUsema
masindulaluniaduduilonosnsdiviena nsuszyndldvdnuiugyasughaneifivdlunisiiiuiin

Concept and analysis of economics principles; role and importance of human
society in economic system; relationship of economic activity and national economic system;

decision of reasonable consumer; applications of sufficiency economy principles in daily life.

030953108  n1sldinanaLdeIve 3(3-0-6)

(Reasoning for Research)

Ftanuneou : il

Prerequisite :None

winmslfimanavhlunszuiunmsveinsideiunsldimaransAnogisdivamanisly
wawaiiensiadulawaznsuddymmsdsediumad onwailanswannnsldmsmanisusegnd
nmITeiunsldmnnaluiiindssdriv

General principle of reasoning; research process and reasoning; logical thinking;
reasoning for decision making and resolution; strategic option evaluation; techniques for logical

reasoning improvement; application of research and logical reasoning in everyday life.
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080303701  NFLUIUNITAALTIZDNUUY 3(3-0-6)

(Design Thinking)

Fertanuneu : Tl

Prerequisite :None

nNszUIUNSAndseaNwULTBITneenwUUTllun s RER S USnIg LLaznaqﬂﬁ
Wi duudanssu msoenuuuityuddumudnarshunssuiunising q nsdlaedisdngs msien
uagAnsoutlgul NNITTANANUAN NITATAULUY LaENITNAdEU NSVNuduiiuLasaniny
LL’Jrﬂ5au1umiﬁ’m‘u"?iaﬁuaqumwﬁma%’waﬁﬁ%sLl,mmmﬁ@l

Design thinking for designers to develop products, services, and strategies to
Innovation; human-centered design via following processes: empathy, define, ideate,

prototype and test; team-working and working environment to support creativity and ideas.
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