UAo.2

3.1.5 ANB5UYS182Y

030103100

AENIAINTTY 3(3-0-6)
(Engineering Materials)

10sAuAOU : 040113001 LATdMSUIAING

Prerequisite : 040113001 Chemistry for Engineers

ANNANITUETENINNlATase audh nTEUIUNTISHER warnsUsEYNAlYIanImnT sy

nauvian lave woRkes wiind Aoulndn wNuMwanan1AkazNIsklanIuvIY audRdananas

QRET HGHRN KRG

Study of relationship between structures, properties, production processes and

applications of main groups of engineering materials, metals, polymers, ceramics and

composites; phase equilibrium diagrams and their interpretation, mechanical properties and

materials degradation.

030103102  naAIARTIAINTIY 1 3(3-0-6)
(Engineering Mechanics 1)
JydsAuneu : 040313005 Wand 1 v3elngmNuLiuyeUVeINIAIY
Prerequisite : 040313005 Physics | or with the approval of the department
SEUULTS Hadns auna audsaniu ndnnisvesnuadon adesniw 0oy
Aenfunaeans

Force systems, resultant, equilibrium; friction; principle of virtual work, and

stability, Introduction to dynamics.

030103300

ASLAYULUUIAINTTY 3(2-3-5)
(Engineering Drawing)

JndeAunay : Lud

Prerequisite : None

WINTFIUNSRIURUUIAINTTU NITIWLUAITN YT NTUHULUULTVIANA YANNTT

WHUAINIY LUUAINANY LUUATNAINAR N1TUanIUIALazdya nwalida91U N15UBnAINAR

ANNARIALAR DULAYNANIIUAIN NITITIUNINAR NISLTEULUUANAFLAZAINYIY AITELNALUY

MU NTWYULUUNNUTZNBULAZANLENTU N5 IIADURLADSVIENITIIIURUU
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Standard engineering drawing, lettering, geometry drawing, orthographic
projection, orthographic drawing; pictorial drawing, dimensioning and surface roughness; fits
and tolerances, sections, auxiliary views and development, freehand sketches, detail and

assembly drawing, basic computer-aided drawing.

030413100  A15ATIZRIDTIANAN 1 3(3-0-6)

(Electric Circuit Analysis 1)

F10sAuADU : 040203111 AAFIARTIAINTTH 1 WSOLTBUTINAL

Prerequisite : 040203111 Engineering Mathematics | or concurrent

duUUTENAUYRIINDT NISTLATILY LAUALAZLUY NE 9T AIUATUNIY
mmmﬁ'mﬁw LLﬁ%ﬂ"IU’]G?QJLLGm"Z? ’Ni‘liéj‘lJﬁUVlﬁ;ﬂLLazﬁaﬂ lmammimmwa% ’NﬂilWﬂ’mi%LLﬁﬁﬁU
eRANIG PRI

Circuit elements; node and mesh analysis; circuit theory; resistance, inductance
and capacitance; first and second order circuits; phasor diagram; alternative current circuit;

three-phase system.

030413120  \A3addiadauaznisianslnii 3(3-0-6)

(Electrical Instruments and Measurements)

FrdeAuney : Ll

Prerequisite : None

wieuazaInIgIuvesnTianaluiia nMsdauisseduiasdnunzauifveaniodle
o M153AIERsEUUMS TR M3IausauLasnssuaanssuansiazadulnelfinsosiloTaueusden
warfdra Metardalnii frusznauidawasndsanulniin pstaanudiuniu Anuwdeniuas
AUIBLaLE MITARUBRAYATU/ET MISUNIY NTIUERwes nsUSuiiey

Units and standard of electrical measurement; instrument classification and
characteristics; measurement system analysis; measurement of DC/AC current and voltage
using analog and digital instruments; measurement of electrical power, power factor and

electrical energy; measurement of resistance, inductance and capacitance; measurement of

frequency and period/time-interval; disturbance; transducers; calibration.
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030413121  iA30ednInaluiii 1 3(3-0-6)

(Electrical Machines 1)

FtaRuneu : 1l

Prerequisite : None

WA NMSUUaIENIUNg 19asuimidnuayuannisudaniain wdsauuay
wasusmlusasuivan ndsuluauuudivdn vdeuvatgaund nguiuazn1sinsie nisula
WUy 1 wlauay 3 wla wadesdnsnaliiindesdu nénninedosnalwiuuunyy nsuvsanin
Pnndsulnfdundnuna lassadraadesdnsnaluiiinszuanss wiesdnsnaluiinssuanss
M3FumureAdsdnsnaliiiinszuanss msmugueuEIaTesinsnalilinszuanss deasauya
AUTIOUL WaZUTTEANTAIN

Energy resources; mechanical energy conversion; magnetic circuit and principles
of electromagnetic; energy and co-energy in magnetic circuit; energy in magnetic field; ideal
transformer; theory and analysis of single-phase and three-phase transformers; introduction of
electrical machine; principles of rotating electrical machine; energy conversion from electrical
energy into mechanical energy; structure of DC machine; starting condition of DC machine;

speed control; equivalent circuit, performance and efficiency.

030413131  aswanuazasdreniagluiln 3(3-0-6)

(Electrical Power Generation and Transmission)

vsAuneu : il

Prerequisite : None

Taseaseseuulniindds unadandsaulnd Tsslufuuuialuuaglsaluiimsay
nAUNY AuENvArYeInTElNi audnvuzvenad ostudaluiuasuuudians qudnvuy
vosudauvasiniimdinazuuudiass wisifwesvesansdsiwiluazuuuitass ssuudnuinglni
manszaneniawanliiidoay uargunsallussuulnihmas

Power system structure; sources of electric energy; conventional and renewable
energy power plants; load characteristics; generator characteristics and models; power
transformer characteristics and models; transmission line parameters and models; electrical

power distribution systems; introduction to distributed generation; power system equipment.

a2
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030413132  33UUAIUANLUUNTZINY 3(3-0-6)

(Distributed Control System)

FtaRuneu : 1l

Prerequisite : None

m%"aaﬁai’mLLasz@umqqmammim 1A59as19aN13AIUANIUUNTEANY Maideuse
LAZNTEUIUNIAIVAN M3 mualAsIai9szUUMUANTDIATIon Adpsiliedndevasiliseiuntnay
wAipsiiofarevouflisravimng nsdeasvasitioa mufilesiuiafunisauaunssuiuns
nsldAfloadmiunismununszuuns Madeuseddioatuneuinesuaziaisioniunudy
N130RNLUY N13AnRs WagnsndeURTion uwaltimesifloauasmaluladszuumunslusuinn

Industrial instrument and control; structure of distributed control; interfacing
and control process; regulatory control blocks for DCS; human interface for operator; human
interface for engineer; communications of DCS; basic of process control; use of DCS for process
control; DCS interfacing with computer and other control devices; design, installation and test

of DCS, trend of DCS and future technology of control system.

030413133  35WWIAY 3(3-0-6)

(Numerical Methods)

UaRUNDY : 040203111 ANAAIERTIAINTIN 1

Prerequisite : 040203111 Engineering Mathematics |

NTMINalRaYvesaunIsIdRdunaz LT udunuuinUsiiganaz anus s
n1sUszanaluyie MsUszRuiandy nsmeyiuskazduinTaleialay N1snINaLRauTR LAY
YBIANNS TR YNUSANTRhazaun1sleyRusE oe

Solutions of linear and nonlinear equations in one and multiple variables;
interpolation; function approximation; numerical differentiation and integrations; solutions of

ordinary differential equations and partial-differential equations.
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030413134 q‘iJﬂ'a'ﬂil,%ul,ezja%uazﬂ'mQum\iqmm%nﬁu 3(3-0-6)
(Industrial Sensor and Control Devices)
AsAuneu : Ll
Prerequisite : None

[

winmsuagnsUszendldnugunsalnsiaiangnamnssy dnddninsee: gunsel

]

EN

yiiansraiaviauas vliansr9duing vlansraiavidnadudosnuias vilensaingungd
yiansrataenudu siannaiansive siansataimin slninssezedauazdulannes udnns
wazn1sUszendldnugunsalamuaunIeaangsy Sad gunsainiisian gunsaltuiiuiu fikead
waziAIUAL

Principles and applications of industrial sensors; limit switches, photo sensors,
proximity sensors, ultrasonic sensors, temperature sensors, pressure sensors, flow sensors,

weight sensors, displacement sensors and encoders; principles and applications for industrial

control devices; relays, timers, counters, PLC and controllers.

030413135  Ms9aN5lATINTSINAN 3(3-0-6)
(Electrical Project Management)
AnUaduneu : 030413266 laseaimnssulniinaydidnnsetindrings 1
Prerequisite : 030413266 Electrical and Power Electronics Engineering Project |
AMNEIAYBINITIANISTATINIINglIi nsAruaLUIAnLa TN UUALATINIS
ns@nwanudululawaznisimsigilasanisiain n1sineunulazusmiseulseau 1Ian
LAZAMATIN N1TIATIENIAAUNULAZTATIEAUNY UNUINVBIETANITIATINGG N1sAnTulATINTg
Tiusvaunadnsa nsusefiunalasanis
Importance of electrical project management; concepts and terms of reference;
feasibility study and analysis of electrical project; planning and budget management; time and

quality; breakeven and cost benefit analysis; role of project manager; successful project

implementation; project evaluation.
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030413136  A1sWgAtlanNanwAlTEUY 3(3-0-6)

(System Identification)

09AUNDU : 040203111 ALAFEASIFINTIN 1

Prerequisite : 040203111 Engineering Mathematics |

LLUUﬁi’ﬁaaﬁwUL%ﬂLﬁuﬂmauﬁﬁlﬁLﬂﬁlamwaﬂmm’;m WUUT18D95UULT LAY
AaaNUAUA suuUaIaa wwudiaessruvliidudadu nsadrsuuudassasnmsfines
Fanan n15adawuudiastUasanisdmesideninud nsadisuuusiassisannesidadu
nsaduuuaesisihdaestentian nsaimuuhaeitiuntassestian

Time-invariant linear system model; time-variant linear system model; non-
linear system model; identification of non-parametric time-series modeling; Identification of
non-parametric frequency modeling; linear regression modeling; least squares modeling;

recursive least-squares modeling.

030413140  ASasdnsnalwi 2 3(3-0-6)
(Electrical Machines II)
Fdaunion : 030413121 ww3esdnsnabili 1
Prerequisite : 030413121 Electrical Machines |
Tasead1aims aednsnaluiinszuaadu n1vuan1ILAIRILAZNITIATIZH
\n3osdnsnanvumileniuaziedssdnsnanvudalasiia nsdumyuedssdnsnaluliiuuumienh
warwuudalasia wiesdnsnaliiiinilent 1 wawas 3 wia nistestuedasdnsnalui
Construction of AC machine; steady state operation and analysis of induction

and synchronous machines; starting of induction and synchronous machines; single-phase and

three-phase induction machines; protection of electrical machine.

030413141  Bidnnselindniiag 3(3-0-6)
(Power Electronics)
FdeAuneu : 030513100 BdnNTeRndIMNTIN Y3BISEUTINAY
Prerequisite : 030513100 Engineering Electronics or concurrent
lpssasuazananvarvesgUnsaldiannsetindinds laloadds Insawes lulwais
Aae wednn lod 07 AudnvuzvasTanuwilinan wnuvanudewlas wnuireslsd
LAUKILAENE A N1TVI9TUVD92995hUaINY 2995uUasiULod-Ad 21995uUasiufd-aa

U IS IS v aa IS
ATHUAINY LOT-LOT 19T UAINUAD-LDD
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Structure and characteristic of power electronic device; power diode, thyristor,
power transistor, MOSFET, IGBT; characteristic of magnetic material; transformer core, ferrite
core, powder core; principles of power converter; AC/DC converter, DC/DC converter, AC/AC

converter, DC/AC converter.

030413143  33UUAIUAY 3(3-0-6)

(Control Systems)

FUsAuAeU 1 030413100 N15ALATIZAINATINHN 1

Prerequisite : 030413100 Electric Circuit Analysis |

YUY IULAZIZUY LUUTRDINNAUAAIEATUITEUY Wendunslou wuudaedszuy
Tulawunaiwaslauuaud lumanatnuazn1sneuausmalnueissuy ssuusuduniasas
sguumIUANLUUgUTALasgULTn mim‘UﬂmLLUUﬂauﬂﬁ'ULLazmmla YUAYBINITAIUAY
wuulaundu wndnwaydeulevenaiesnnszuu Bnmedeuiaiosnin

Signal and system; mathematical model of system; transfer function; system
model in time domain and frequency domains; dynamic model and dynamic response of
system; first and second order systems; open-loop and closed-loop controls; feedback control
and sensitivity; types of feedback control; concept and condition of system stability; method

of stability test.

030413145  aunawsiwaniin 3(3-0-6)

(Electromagnetic Fields)

TIAUNDY : 040203112 ANAAIERTIAINTIY 2

Prerequisite : 040203112 Engineering Mathematics |l

aurnlii1adn drduazladiannsna msﬁ‘uﬂisﬁq NITNILALNITUINTL LA
ANuFUNY ausulvdnadn Sanuaiman anumidoni aumusdvdnlwihAusaanan aunns
VOIUNNDLIAA

Electrostatic field; conductor and dielectric; capacity; convection and
conduction currents; resistance; magnetostatic field; magnetic material; inductance; time-

varying electromagnetic field; Maxwell’s equation.
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030413146  nsuiadeudaglniii 3(3-0-6)

(Electric Drives)

Fdadunion : 030413140 w3esdnsnalndi 2

Prerequisite : 030413140 Electrical Machines |I

dquUsznauszuutuind oudaelui 1 dnvuzaudAvesdnanUszianeneg
g1uN159IUvessEULTULAA 0U T5N1SIUSNNBIReY SrULdIAdInarIuIn dnwarandRuseln-
A EI5eUTesNamas i1 N13TULAA pUNBLABS NTELANTI N1TTULAE BUNBLIDS NS RAASY
syuutuied ouwesla msdszgndszuutuied oulusugraivnssudalud® ssuudnifundaau
Tunsduipdeusielidin

Electric drive component; load characteristic; operating region of drive; braking
method of motor; power transmission and sizing; torque-speed characteristic of electric motor;
DC motor drive; AC motor drive; servo drives system; application of drive in industrial

automation; energy storage system in electric drive.

030413147  M390ALUUITUULWHN 3(3-0-6)

(Electrical System Design)

A10sAUNDY : 030413100 MTIATIZANAT NN 1

Prerequisite : 030413100 Electric Circuit Analysis |

NENAUFINN1TEDNLUY WIRsgIukasdydnunl wuunardalai arelid
wazanewala Yaufuaalnill qﬂﬂsmﬂlv\Iﬁmaxm%aﬁa nsAwavan n1susuUgeaUseney
ANAATN1599NKUYINATAUIT MBS WA N1TeenkuuTsuUliwasadsuazgUnsallniln
N1T9DNLUVNITUBADT LUUTI8azIdunlvan aretoulazdaisiuu izUUlWﬁ’@ﬂLﬁu N13AUIN
NITUASAI9RS STUUEERudmSUTLAnRa i miaaﬂLLUU?%UULL%’QLM@W%QIW’JJ ANERRRIBGHIFATT
Tnséwdt anuvaensslunisesnuuukazindemaluda

Basic of design; codes and standards; electrical distribution schemes; electrical
wires and cables; raceways; electrical equipment and apparatus; load calculation; power factor
improvement and capacitor bank circuit design; lighting circuit design and appliances; motor
circuit design; schedule of load; feeder and main; emergency power systems; short circuit
calculation; grounding systems for electrical installation; fire alarm system design; telephone

system design; safety in electrical design and installation.
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030413155  WAKIUNALNY 3(3-0-6)

(Renewable Energy)

Adefuney : Ll

Prerequisite : None

m’mftﬁyaaéﬁ’uﬁmizuuwﬁmuuazLma'm"'n,ﬁmwﬁ’wmwLmu ANYNINUD
wigsrlandsnunauny auuanatsesmaluladndinusafutasndsunauny walulad
WAIITUYIALIY WARIULEIDITING NAIUAN NHNIUTINIE WAIUANUTDUTATAN NEIWTIN N
NIy aHDsYLYTL NENTUARL WaslEadLToINAY N1sarALNEITY nuane sudeudatidy
WAz UlEUIEVBINAINUNALNY WS UIVNATULATYAENS

Introduction to energy systems and renewable energy resources; potential of
renewable resources; difference of conventional and renewable energy technologies;
renewable technologies such as solar, wind, biomass, geothermal, biogas, municipal solid
waste, wave energy, and fuel cell; energy storages; laws, regulations, and policies of renewable

energy; economic aspects.

030413159  siadalanizniaunalulagiainssuaiuay 3(3-0-6)

(Selected Topics in Control Engineering Technology)

ATaRunau : 13l

Prerequisite : None

vhdedseglumnualaludagiu Waunnislniludusieg veunaluladimnssy
AIUA msm‘uaumimé‘miumuqmammw qmammmé’miuﬁﬁ IﬂﬂﬁﬂﬂiL%inmiﬂﬂmq@
Iumﬂqmammim M‘UiiEJ’1Uiué’ﬂwmm’eNmiﬁmuuw‘%ami@\‘i’luuaﬂamuﬁ

Topics in current interest and new development in various aspects of control
engineering technology, industrial process control, and industrial automation with invited

expert from industry to lecture in seminars or field trip.
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030413160  m3Uszanddidnnsaiindina 3(3-0-6)

(Power Electronics Application)

AvdsAuneu : 030413141 Biannsetindias

Prerequisite : 030413141 Power Electronics

N153LAT19R AL 80N UUKIAIT 8N MU LT LduLazuUUATATY Lrasde i
wuUReLing Lﬂ%‘laﬂﬂizf\}LL‘U(ﬂL@@%LLUULLiQﬁum‘ﬁLLazLL‘U‘Uﬂi%LLam'ﬁI msffinaufounuumileni
msfuiaaadeunuuladidnain ta3eudenliiin nsufuussadalseneumdsnedidnnsednd
e szuuinnunasulunudiannselindinag

Analysis and design of linear and switching mode power supplies;
uninterruptible power supply; constant-voltage and constant-current battery charger; induction

heating; dielectric heating; electric welder; power factor correction by power electronics;

energy storage system in power electronics.

030413161  msAAsIzAsEUUINRIAES 3(3-0-6)
(Electric Power System Analysis)
Fdadunion : 030413121 wwesdnsnalnin 1 wiaSeusiuiu
Prerequisite : 030413121 Electrical Machines | or concurrent
1A5985 1952 UUIHH1IA8Y 2995MAINTEUEAFAU SEUURDNUIY dnwigaul ey
wuuaena’ oslalii dnvazautBuasuuusiaswoulaimas wisdmes wasuuusias
angdalililn wsdwesuazuuudassaneaada 'ﬁugmmﬂwa‘uaﬂwam ﬁugmmiﬁﬁmmmmﬂﬂwim
Electrical power system structure; alternative current power circuits; per unit
system; generator characteristics and models; power transformer characteristics and models;
transmission line parameters and models; cable parameters and models; fundamental of load

flow; fundamental of fault calculation.
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030413162  AfINTIURULUA 3(3-0-6)

(Robotic Engineering)

UeAuneu : 030413143 szUUAITUAY

Prerequisite : 030413143 Control Systems

Vugu AEUTRRNNTVRMULUALAZNITAIUANKIUVUEUARUUNGTN SEUUARAATS
Mfeu 159NaULATNTINTEUBN N13T1ARINNANAAIENTYIUEUS Jauransiuuludmtuay
WUURNEY N159194ULEUN19N5LAE DUl WUUTIRRINEIRLAZNTAIUANAIENTITUOUNY UOLADT
dmTuuEUR R MNTIY

Robotics; robotics-specific  features and dynamic control of robotic
manipulators; cartesian, spherical and cylindrical coordinate systems; mathematical modeling
of robotic; forward and inverse kinematic model; trajectory planning; dynamic model and

feedback control; motors in industrial robotics.

030413164 lulasmaulnsataasuaznisiusunsy 3(2-3-5)
(Microcontroller and Programming)
JuUAUNDU : 030413342 1995AaLAaZaDIN
Prerequisite : 030413342 Logic and Digital Circuits

'
o o

an1tUnenssululasmeulnsaaes yarde niluaudiauifould nuteAINTn
Liaudeou BunmerdnauuuAdvatazuousden n15Tndame ddunal ddunaiwuuiendnen
amevdukaznsasivl msdeusenisdeans nswWanweniLag

Architectures of microcontroller; instructions; volatile memory; non-volatile
memory; analog and digital input/output; interrupt; timer; watchdog timer (WDT); sleep modes

and reset; communication interface; software development.

030413168  sinwzansvinauduiaanssaluiuuussdsay 3(3-0-6)
(Holistic Working Skills for Electrical Engineering)
FwdeRuneu : 030413266 TassuimnssuluiuasBidnvsedndings 1
Prerequisite : 030413266 Electrical and Power Electronics Engineering Project |
YIUINSNuen1sldnwdanguaiun1sile wa 81u wazsileu ludinuszdniuuay
susuianssulai wiegsAaduimassulaiy mswausinuznisinausuaznisldde
Tunisdaues N157ANITNANTTNNU RS LUBIANT N1TUTNITANTALE S Wad N TuE U

ANSUSMSIURENLUSEENSHA
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Integrated English skills including listening, speaking, reading, and writing, for
daily usage and electrical engineer profession; presentation and communication skills;
organizational behavior management; conflict management; leadership behaviors; effective

work management.

030413170  msdansuInnssuaznalulag i 3(3-0-6)
(Electrical Innovation and Technology Management)
FnTafuneu : 030413266 lasesimnssulviuardidnnsedndinge 1
Prerequisite : 030413266 Electrical and Power Electronics Engineering Project |
M5 suudasgaamnssuduuinnssumalulad eadanuguaznszuiuns
as1euinnssy nagnsauuinnssusazinalulaglniln n1suanmuaznisaienan n1sasaiusing
Wewmuudnnssy winnssuiienismduduasnseuiunswanndnsaeiini
Innovation and technology change; body of knowledge and innovation process;

electrical technology and innovation strategies; acquiring and transferring; alliance for

innovation development; commercial innovation and electrical production process.

030413173  iFuLgasnaznsuanieas 3(3-0-6)
(Sensors and Transducers)
JoraRuneu : bl

Prerequisite : None

tY

nyinuazgunsalmuauileiu niuaRiwesuuuLauraanuazfdva wadan1sin

(%
[ o a a

ANUAULAZANUAUNEFTE N15IANTTIravasva N15innshratudgug nisinnisluadunfien

9 Y

¥

warnsinnistnadsivay nMsingamall nsineamgiineismsldldliiy nsinaumgisieisnis
el warnsingaumniceITNsudssd n1sinseAureamraIluuNRsaENeeel Nsinseau
YBUNAINIWITANUAUGNNEDTH AapruauLuun by Msldnudugeswagnswafwess v

waluladn1sAntAunasuluauAUNISAUAINANULAEN1TINN1TANEY
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Basic of measurement and control devices; analog and digital transducers;
measurement techniques for pressure and pressure difference; liquid flow measurement,
primary measurement, secondary measurement and special measurement; measurement of
temperature, non-electrical techniques, electrical techniques and radiation techniques; direct
and indirect liquid level measurement, liquid level measurement using hydrostatic pressure
methods; conventional controller; application of sensors and transducers with energy storage

technology in fields of energy harvesting and power management.

030413174  auUaAAENISIWAN 3(3-0-6)

(Electrical Safety)

AuTaRuneu : 1l

Prerequisite : None

duns1gNINtmazuInsnIsAIuAIILlasnne mmmmqﬂ’ﬁmamﬂﬂﬁwLLaz
mMsuInly Mmaialiiiden dndluihdsdinuazduda msmeuszqliihads nsinersaluiuay
mstestiu nMswendiunidliin msdeasiu nsdeuwayn1sTasmaluiin msvadeuanuvasnde
malaiin gunsaldesdy Auuziauvasadensliidmivssuuusaiuiuazussfugq
asaendeyslaiiiluaniuivinay

Electrical hazards and safety measures; causes of electrical accidents and
injuries; electric shock; step and touch potentials; electrostatic discharge; electrical arc flash
and protection; electrical isolation; practical grounding; bonding and shielding; electrical safety
testing; circuit protection devices; electrical safety guidance for low-voltage and high-voltage

systems; electrical safety in the workplaces.

030413175  N1AAUANNTZUIUNITYNEAINNTIU 3(3-0-6)
(Industrial Process Control)
WNUaAUNeY : 030413143 S¥UUAIUAY
Prerequisite : 030413143 Control Systems
nsAIvANNTEUIUNIShULdaUNa U n1snevaussnadnaieluszuualIun
NITUIUNIT ANSNYULNTTUIUNITITI AI9819N15TLATIENITEUUATUAL N NLNNIINITHEON
m%mwﬂmwuﬂauﬂé’u Lﬂ%@ﬂﬂ’mﬂm%ﬂLﬁuLLazlﬂLﬁuL%ﬂLﬁu FTUUNANEAIVAL NITAIUAY

wuutouaimi Megen1sAIVANNTELIUNT DIUHNTlAL ONGU NTBUIUNTTHEARUULUAT
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Feedback control system; dynamic response in control system; process;
identifications of plant characteristic; examples of control system analysis; criteria of selection
for closed- loop controller; linear and nonlinear controllers; multi-loop control system; feed-
forward control system; example of industrial process control; chemical reactor; distillation

columns; batch production.

030413177  nsuszgndldlulasivswawaslunisiauazatuay 3(3-0-6)
(Application of Microprocessor in Instrumentation and Control)
FvdsAuneu : 030413340 lulpslusiwalwes
Prerequisite : 030413340 Microprocessor
9TBUNITAIVAUNTEUIUNTT AUTIAULVBITTUUAIUAY ITNITATUAN NTIALAL

aa v

[y [ [ I3 [~ [ aa o | <
n1sUsvanndeygy el nsulasdygabauzaanidundIng nswuasdyraunavatlubausasn

e

nsnsgvihmiedamanidmsululasiuswawes Teyatiuazeenvedlulasiusiwaiwes ssuudu
Toya 1510 0du adsveslulaslusiwawes dmiuiiAIUAL N1598NUUUVIZUUAIUAN
melalasluswawes sumesidslunnassmaaiiesugnamnisy Mms9nTIALaam

Cycle of control process; performance of control system; control method;
measurement and signal condition; analog to digital conversion; digital to analog conversion;
arithmetic for microprocessor; input and output of microprocessor; random system;

linearization method, instruction of microprocessor for controllers; implementation of control

system for microprocessor; industrial internet of things; condition based monitoring.

030413179  szuudnludiflugnannssy 3(3-0-6)
(Industrial Automation Systems)
FtaRunau : 1l
Prerequisite : None

Y

N1IMIUANEAAIMNTIU N15UTUaN A IaLeUsAen NMsUTuan IndyyIaRIva
F99193AkaEAINTINTU MAIUANLULKOUZEDN FIAUANKUUATYE N1SAIVANLUUEIRU Faaunw
aednuuulusunsula (Wwead) waznislusunsy niseusediuead n1sussendldiueadlussuy

aRtulR waluladnnsa@eans

53



UAo.2

Industrial control; analog signal conditioning; digital signal conditioning; sensors
and transducers; analog controllers; digital controllers; sequence control; programmable logic
controllers (PLC) and programming; PLC interfaces; PLC applications in automation systems;

communication technology.

030413180  n1sAdUANIATasININAlWHNgAMNTTY 3(3-0-6)
(Industrial Electrical Machine Control)
Adafunion : 030413121 teFesdnanaluidii 1
Prerequisite : 030413121 Electrical Machines |
szuunsmueiesasiuialiin ssuvuiulilueensvunelug nsvuuedosiude

[y 1

Il n1smavaudndiu nsmuauNewmasiaefwuudlasiug n1sauauuRnan d1ulseznay
JEUURUUBILATTAMEAULEY NMIATUANLUULLESL

Control systems of generators; main distribution board of large building; parallel
of generator; load sharing; synchronization of motors; control of material cutting; components

of self-synchronous system; servo control.

030413181  mstlasiuszuulniiias 3(3-0-6)

(Power System Protection)

A0sAuAeU : 030413161 NTIlATIEAsEUUIHIAEY

Prerequisite : 030413161 Electric Power System Analysis

fuguresmstlesiu wioulanadosdiotanasnsuaiawes gunsaitlestunagszuy
tosiu mstestunszuaiulazninaneas nistesduluunszianans nistesdiuavdslaelysiad
szezne NMstesiuaneddagldsiadinden nslesiunames nstesiundeulaslnin n1sdesiu
o uilaludh nstiostudalsu gunsaitestunuuiivaidasdu

Fundamental of protection; instrument transformer and transducers; protection
devices and protection systems; overcurrent and earth fault protection; differential protection;
transmission line protection by distance relaying; transmission line protection by pilot relaying;
motor protection; transformer protection; generator protection; bus zone protection;

introduction to digital protection devices.
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030413182  msaAzulasedglnin 3(3-0-6)

(Electrical Network Analysis)

FUIAUNDU : 030413186 NMTIATIFTNINATINRN 2

Prerequisite : 030413186 Electric Circuit Analysis I

ANANYAULVDIINATYIY N15TLAT12912935Y18 N15UsEYNAN1TUUaIa1Uane
Tun1531A5712919359 8 9 FuV992995918 2935U 18U UVABINNG ilales wazA1NE 1 Tedou
NAREUANEIAIUE L5lowuud nswnusaslualaezunsukaslaezunsuLuus ug nsaLna
’Nﬁ]iﬂiaﬂmmﬁl,wwhm

Characteristics of electrical network circuit; analysis of electrical network circuit;
application of Laplace transform for electrical network circuit analysis; function of electrical
network circuit; two-port network circuit; phasor and complex frequency; frequency response;

resonance; representation with Bode diagrams and other diagrams; scaling; types of filter circuit.

030413183  aginAtansIAnIulnRn 3(3-0-6)

(Electrical Engineering Mathematics)

TIAUNDU 1 040203211 ALNFNANTIAINTTY 3

Prerequisite : 040203211 Engineering Mathematics Il

nsUszendvasiivadinaduniimnssulni Yiglinnmes wnsnd fmesiuuud
SduTumE gt A1t NMESLEIEAT MsAwAINWMes Aeswdes dauwaEnans
aunannmes lanedauduasifsavasauunnmes Msduiindaduduiarituiy msleseiidedou
AMTIATIZATIAAY

Application of linear algebra in electrical engineering; vector space; matrix;
determinant; reverse matrix order; specificity; vector specific; vector calculation; differential;
scalar field vector field; divergence and curl of vector field; linear and surface integrals;

complex analysis; numerical analysis.
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030413184 ﬂa&lﬁ'am'eJﬂumum‘uQuniwaumiuazmﬂauLﬂ"’i‘laﬁni 3(3-0-6)

(Computer for Process and Machine Operation Control)

Fdsduneau : 030413340 lulpslusiwalnes

Prerequisite : 030413340 Microprocessor

nsldaumefinmeslunismunuiaiosdnsuaznszuILAT MITIaINTEUIUANS
n3AUALToUNEULUUATITE N15AUANLUUAIRY nTgUIuMTUszIladya n15id ousie
ADLNILADTNINIBATN

Utilization of computer for machine and process control; process simulation;
digital feedback control; sequential control; signal processing process; physical computer

interface.

030413185  lssdunasuazaaiiilueon 3(3-0-6)

(Power Plant and Substation)

FrdsAuney : Ll

Prerequisite : None

nsveslnan Tssdurduniossudiea Tssdumdsloun lsadumdiemesluy
Tseduindmdmudousau Tssdumdmani Tssdumdmdsnuianded uwamdunaun «dn
vosanillnfigey gunsalanillniinges Mannilninges andlnidnlui® nislesiuiei ssuu
n3199

Load curve; diesel power plant; steam power plant; gas turbine power plant;
combined cycle power plant; hydro power plant; nuclear power plant; renewable energy

sources; type of substation; substation equipment; substation layout; lightning protection;

grounding systems.

030413186  A15ILATIZH9R5INHAN 2 3(3-0-6)
(Electric Circuit Analysis II)
FydsAuned : 030413100 NNFIATIEWIIRT LN 1
Prerequisite : 030413100 Electric Circuit Analysis |
a & o @ 6* =l '3 = L3
AT RdyranuuLe nglwiuuldsataguuulad 29astnin DUNTNNLIYI
nswlasanUanauaziises wazn1sldaulunisieseiiens asulgdu
Analysis of exponential and sinusoidal signals; electrical circuit; Fourier’s series;

Laplace and Fourier transform and application in circuit analysis; convolution.
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030413187  Arnssuluiusegs 3(3-0-6)

(High Voltage Engineering)

AnUsduneu : 030413145 auruusiiwan s

Prerequisite : 030413145 Electromagnetic Fields

Fennsalniussgadostu nsldlniussgauasussduiulussuuluiamg
ﬂ’]iﬁ%ﬁﬂﬂﬂmﬁﬂqqLﬁ@miwmaau mﬂﬁﬂmﬁﬂWﬁ%mqq AnuasEaauuliuazimatianisauIu
winandluauiulnifiig vewnad uazeeuds wadanisvaaeulniusegs feuaznislesiu
nsUsTaUANLSN1TaUIY

Basic of high voltage engineering; uses of high voltage and overvoltage in power
systems; generation of high voltage for testing; high voltage measurement techniques; electric
field stress and insulation techniques; breakdown of gas, liquid and solid dielectric; high voltage

testing techniques; lightning and protection; insulation coordination.

030413188  Tan3ANTTUNIGINHAI 3(3-0-6)

(Electrical Engineering Materials)

Fdedunau : 040313007 Wand 2

Prerequisite : 040313007 Physics Il

Tasaadavestan audnunrvesiaglvliuazuiman dnhlvlih arsfeind avani
TwihBaen auruuds aunuanuavauiufng msUssgndlitanluauluinmds

Material structure; characteristics of electric and magnetic materials; conductor;
semiconductor; superconductor; solid insulator, liquid insulator and gas insulator; application

of material in power system.

030413189  #daanizmanaluladidinssudiannsedndings 3(3-0-6)
(Selected Topics in Power Electronics Engineering Technology)
vsAuneu : il
Prerequisite : None
et seglunuaulalutiagtu wazsiaminislug Tususiag vounalulad

a

Fmnssudidnnselindings n1sUsznevianIsanamnssudiannseiindings lnefinsidyivsnnnd

9

lunimgnaminssy 11ussensludnuaereInNITRINLIMT NN ULRNAAIUT
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Topics in current interest and new developments in various aspects of power

electronic engineering technology; business operation of power electronics with invited expert

from industry to lecture in seminars or field trip.

030413190

dlannsawesiing 3(3-0-6)
(Electrothermics)

AuTaduneu : 030413145 a@unudiwaninii

Prerequisite : 030413145 Electromagnetic Fields

nstandsnulninduunasniidannuiou nsingungld wiawnlaniusou

WUUAIUAIUNIY N15UTENALTIATLUUAIINA TIUNIY UWHAINILTAAIINT BUKUUB TSN

ANSIEUSElOTULALNANANIINAIINS DU WIAAINILIAAINUS DULUULMT 811 LHLUT 8711 YBULUA

Y9IM T wrasninausaunuulaBlanNmsn LUUBUNTII kasluuawasdiannsau

Electrical energy utilization as heat source; temperature measurement; resistive

heat source; application of resistance furnace; electric arc heat source; utilization and heat

product; induction heat source; induction furnace; scope of use from heat sources; dielectric

heat, infrared and electron beam sources.

030413191

5LﬁﬂwiaﬁnﬁqmaﬂwnisuLl,a::m'iﬂ'mqu 3(3-0-6)
(Industrial Electronics and Control)

Fdeduneu : 1l

Prerequisite : None

FAIUAL NITUIUNTT STUUAUANMMAN N13lia n1siAdeuil mnuSuasiurUs

v a ¢ < s a =
miﬂizqmﬂmmmmamL‘zjaiLLazLSUL!LGU@‘J LV]?"IIUI@EJﬂ']iﬂ@ﬁ']i

Controller; process; temperature, flow, movement, speed and position control

systems; transducer and sensor applications; communication technology.
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030413192  gsuadndluszuulndaiids 3(3-0-6)

(Harmonics in Power System)

FUsAUNeU : 030413161 MaATIzRsEUUlNTNNAY

Prerequisite : 030413161 Electric Power System Analysis

nsiinefueiind undsiudaeiueind wwsguiifeadestuensueind wada
nyingsueiind nsmurumaigsuelindainlvanliidudulazaouioines wansenuannIsld
Suanmeswaznistdaundmesiawmes IFn1silawmesensuelinduazaUnsalflawmesensuetling
mMRTeaNsTauzvesszuUlinusmiunanssunulunsudlvensueiing

Harmonics generation; harmonics source; standards of harmonics; harmonics
measurement technique; harmonics calculation of nonlinear load and converters; effect of
reactor and capacitor filters; harmonics filter method and harmonics filtering component;

performance analysis of multiple interoperable systems for harmonics correction.

030413193  SYUUAIUANARING 3(3-0-6)
(Digital Control System)
nUeAUNeY : 030413143 SYUUAIUAL
Prerequisite : 030413143 Control Systems

[ a

nsasazldsusUdyia watdanisulaien Aanusan1zialysueassuy

Y

aa v v v 1

AIUANARTA N13TNMegtiarn1s @y IaANNTUNY MTinTeisyuuauaslusUlawunauay
Iauaud deruvesandaiuisalunisaivaukagnisdananisallagldvannisnisadinaans

Y

ANUFURUSTENI19AINAINTLUNITATUANLAENITFUNANIT N1TRBNLUUTEUUAIUANARTIR
nseonuuulindnnsdnmigiiae nnsoenuuuAdaldadulinisiheumngian nmsavay
mululasrouiines

Signal generation and transformation; Z-transformation techniques; state
variable of digital control system; sampling and reconstruction; control system analysis in time
and frequency domain; definition of control ability and observation with mathematic

principles; relationship of control ability and observation; digital control system design; optimal

control design; linear digital design for optimization; microcomputer control.
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030413194  N13DNLUUTEUUAIUAY 3(3-0-6)

(Control System Design)

UeAuneu : 030413143 szUUATUAY

Prerequisite : 030413143 Control Systems

ﬂ’ﬁ“lﬂﬂL‘UEJLLazﬂ'TiE]E]ﬂLLUUglJ’JSU(ﬂLsﬁEJLLUUG]I’N‘] gf'J“UﬂL“UFJLLUUE]HﬂiZJ wuutounduuas
wuutaulumin vlinvesdamuan nsUsusaIfiInIuAL N1seanLULAIAIUANT-la-A N153LATIEYR
LaTNINNITODALUUAILUTALAY

Compensation and design of various types of compensator: series, feedbacks
and feeds forward, types of controller, tuning of controller, PID controller design, analysis and
design of state variable.
030413197 s:uuqummummzﬁqﬂ 3(3-0-6)

(Optimal Control)

UsAUneY : 030413143 SEUUAIUAN

Prerequisite : 030413143 Control Systems

MIaLLUUMINETgn MIUsTInussaRnLUULINE g F5idsansiosiian
FINTeIANANIY AUNTSIAA NTUSEINAINTILESEN FnsesuuunareLiled

Optimization; optimal state estimation; least squares method; Kalman filter;

Riccati equation; parametric approximation; continuous-time filter.

030413198  S¥UUAUANMUUTY 3(3-0-6)
(Fuzzy Control System)
FUeAuneu : 030413143 SeUUAIUAY
Prerequisite : 030413143 Control Systems
nuinazndnniad osduresied Taseasdrefl ugruvesdiniugunuuil od
N130ONLUULAZNITAT KUV mw‘hmaLLaxmimuamé”mﬂ%% nsuszenaldu
Theory and basic principles of Fuzzy; basic structure of Fuzzy control; design

and modeling; prediction and control with fuzzy; applications.
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UAo.2

JTUUDITY 3(3-0-6)
(Intelligent System)

UeAuneu : 030413143 szUUATUAY

Prerequisite : 030413143 Control Systems

a

ANSAATITARUUTEUUD AR 8L LASDITNTDARTUY LUUINABIVBIU189IUNITOU

1%

an1UneNITUVRIYIBIU NTPUIUNSISEUS TUABUITIINUTNTINREIIY AIrlunseiugnTTy

MIMANINzaLigaluunatgInlsrasn waileduarseuuiled wuudiaesfla@uuunid uwuudiass

Heduazuuinaedaniergnuay

Intelligent analysis system; intelligent machinery; neural network model;

architecture of network; learning process; simple genetic algorithms; genetic operators; multi-

purpose optimization; fuzzy set and fuzzy system; mamdami-type fuzzy model; fuzzy model

and hybrid Intelligent model.

030413220

030413221

Ujtiansiasesiioauaznnsiamslnia 1(0-3-1)
(Electrical Instruments and Measurements Laboratory)

Fndaunou : 030413120 indesdloTauaznisTavmalniia vieSousiuiu
Prerequisite : 030413120 Electrical Instruments and Measurements or
concurrent

Htensvnastlidenadostuiioniien 030413120 indpsilatauaznisinmsluin

Experiment topics are consistent with 030413120 Electrical Instruments and Measurements.

UfUAN1I5N15AT1299 5NN 1(0-3-1)
(Electric Circuit Analysis Laboratory)

F10sAUADU 1 030413100 N15AATIZAIATINHN 1 NTeIBUTMAY

Prerequisite : 030413100 Electric Circuit Analysis | or concurrent
Fdemsnmaedlidenadosiuieniv 030413100 Msiias1zeiaeasindi 1

Experiment topics are consistent with 030413100 Electric Circuit Analysis I.
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030413222

030413223

030413240

030413241

UAo.2

UfURnsBiannsalindgaavinssunaznisaiuny 1(0-3-1)
(Industrial Electronics and Control Laboratory)

FUsduneu : 030413191 Bidnnsedindgnavinssuuasn1sAue selseusuiu
Prerequisite : 030413191 Industrial Electronics and Control or concurrent
stomsvreediiaenndesiudevin 030413191 BidnmelindgpeamnssuuaznsruAu

Experiment topics are consistent with 030413191 Industrial Electronics and Control.

Ufuansszuudnludflugnavnssy 1(0-3-1)
(Industrial Automation System Laboratory)

FwdeRunieu : 030413179 seuusnludflugnanvingsy visolsuuTINiuY
Prerequisite : 030413179 Industrial Automation Systems or concurrent
shdenmamnaesliaenndosiuitioniinn 030413179 szuudalusiflugnanunssy

Experiment topics are consistent with 030413179 Industrial Automation Systems.

UjtiansiaTasdinsnaluiin 1(0-3-1)
(Electrical Machines Laboratory)

Fgndadunen : 030413121 wdeadnsnaludin 1 videiFeusauiu

Prerequisite : 030413121 Electrical Machines | or concurrent
Femsnmaediaenadosiuilenin 030413121 ndesdnsnalnidi 1

Experiment topics are consistent with 030413121 Electrical Machines I.

UfuRnsBiannsalindnings 1(0-3-1)
(Power Electronics Laboratory)

Avndsfuneu : 030413141 Bidnnselindids Weeiseusiniu

Prerequisite : 030413141 Power Electronics or concurrent

% a ¢ = = Ql' a
’Nﬁ]iﬂﬁﬂi%}Mﬂ@iVﬁﬁL@@’i QQQiLiﬂﬁﬂigLLavLmI@(ﬂ ’Nﬁ]ilﬁﬂﬂﬂﬁgLLﬂWﬂﬁU@@JLWﬁL@U?

299313 8INTZUANAIUANAT LLALLIALABILUUYATIN 199515 89nszialinIuAuAduAuWafieILUY

UMY 219935 89N T8 AN IATUANINALRLILUUUTIA 29ITLTLINTEUARTIATUAILIE 2995 T8N TEUaT

ATUAL/NIATUALATIAAUANILINE 29T BINTEUAAINAUUUUIAY 29951 T89nTEIalinIuANAR LAY

anue 29931389N T HANIAUANARUALENWE 219931383aNTUARUY 12 Wad
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Gate drive circuits for thyristor; diode rectifier circuit; single-phase controlled
rectifier circuit; single-phase full-wave controlled rectifier with center taped circuit; single-phase
full-wave controlled bridge rectifier circuit; single-phase half-controlled bridge rectifier circuit;
three-phase half-wave rectifier circuit; three-phase half-wave full/half- controlled rectifier
circuit; three-phase bridge rectifier circuit; three-phase full-wave controlled rectifier circuit;

three-phase full-wave half-controlled rectifier circuit; twelve-pulse rectifier circuit.

030413243  UfuRudidnnsedindmaudegaavnssu 1 2(0-6-2)

(Industrial Power Electronics Practice |)

JveAuney : LUl

Prerequisite : None

UFtRnuAsItuTssmuay nszUIuns szuumuagumgil sedu nslva ns
WAOUT AIEY wazLIYs M uER e sLarures nslsulusunsunanneslufinead nns
AIUANTEUUSRluRMmeiiLeaT mimuamuaL@@%Lﬁaaﬁuﬁw%'mmqmmumim

Practices of controller; process; temperature, level, flow, motion, speed and

position control systems; transducers and sensors; ladder program in PLC; automation system

with PLC; basic motor control for industrial applications.

030413244  UfuRuBdnnsadindmaudegnavnssu 2 2(0-6-2)
(Industrial Power Electronics Practice II)
Fwdaduneu : 030413243 UuRnudiannsedindidutagnainnssy 1
Prerequisite : 030413243 Industrial Power Electronics Practice |
Uiﬁax‘ﬁmﬁlEJ’Jﬁu‘Uﬂ’eJuL’J@%Lmaﬂumuqmﬁﬂﬂﬂiiu ‘qmﬂ’mﬂmuaLﬂ@ﬂWﬁ’]ﬂi%LLﬂmiﬂ
WUU 1 AIAKATUN Wkae 4 AIBALATUN YnAIuALNawasiniinssuaady msmuaummﬁa w339Un
wazaelii i’mﬁx‘mﬁﬂw@mwuwmma% NNTATINT WAL IATIZNAMUUANTDY DUIDIADTUUY
#19 MIAATIBVIRUAN YUEYRIBIABS
Practice of converters in industry; one-quadrant and four-quadrant DC motor
controls; AC motor control; speed, torque and power controls; vector control; monitoring and

analysis of defect in system,; different types of inverters; analysis of motor characteristics.
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030413246  UHURMUAIAINTTUAIUAN 1 2(0-6-2)

(Control Engineering Practice 1)

Fdsduneu : 14

Prerequisite : None

UFURIuAIfUIUAIUAN NTEUINNT SEUUMUANMTIUAR e s Laziduiesly
sugeamnssy Mslteulusunsndsndudiienumuausyuudalut@ nssiasananisaiuay
N13AUANLUULBUZADN NITUTUAIRIAIVUANLUUAI 9 msmuqmamasﬂﬁ‘%aﬁué’m%’wu
AAINNT T

Practice of control system; process; control system; industrial transducer and
sensor; implementation of commercial programs for automation system; simulation of control
system; analog control system; tuning of various controllers; basic motor control for industrial

applications.

030413247  UHURMUIAINTTUAIUAN 2 2(0-6-2)
(Control Engineering Practice )
UsAuneY : 030413246 UHURIUAMNTINAIUAN 1
Prerequisite : 030413246 Control Engineering Practice |
UfTRwAsafussuumuandugs deddunisadamand Tuganmi$ige Tuga
ATUANAIUMILY TEUUATOUIENUOST TEUUANIIN NMIATIFADULALATUANANINANTYINNTLYBIBLAES
nsverlnadmsuaugnamnssy
Practice in advanced control systems; mathematical functions; high speed

module; position control module; PLC network system; SCADA; motor remote condition

monitoring and control for industrial applications.

030413260  UfjuRn1suszanadiannsaiindinas 1(0-3-1)
(Power Electronics Application Laboratory)
FUsdunou : 030413160 NMsUszgnABiannseiindmas wieisausuiu
Prerequisite : 030413160 Power Electronics Application or concurrent

densmaasdlidonndesiuiiionian 030413160 n1suszenadiannsotinding

Experiment topics are consistent with 030413160 Power Electronics Application.
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030413263 Iﬂiamuamnsiumuqu 1 1(0-3-1)

(Control Engineering Project I)

FtaRuneu : 1l

Prerequisite : None

Tassaudimmualiindnwndanudunedunisauadt uagudtamnsinmngs
T esiuraulalumsssuueuay TnAnuiazdesdsssay muvaiinisussens efussuay
aamjizLﬁummifé’mﬁ”ugmmqéﬁu%mmwuamzwmuqu aeldinsmunuveeasdfifinua
1n8n1AIY

Project that require for students to research and solving engineering problem
on a topic of their interest in control system. Students shall be sent progress report.
Presentation, discussion and examination for assessment in basic engineering and control

system under supervision of advisors appointed by department are also required.

030413264  1ASIUIAINITUAIVAN 2 3(0-9-3)

(Control Engineering Project II)

Awndefiunau : 030413263 1AT1UAAINTINAIUAY 1

Prerequisite : 030413263 Control Engineering Project |

Junisdduaulaseud tavsnagladsveusiaudluaianis@nuineu
el ndnd@nuui satunisesnuuuniestmuiszuy wiounsinsaaeunisldnisaiuau
P03ANENTTUN1TUIEITUT nvualaenialen wastdndnuiaedesdesiesuaiiud1ana
Weulsgyinus LazaaulasudeauznIINN1TUTEII

Implementation of the project proposed and approved in the previous
semester to train students in design and implementation. Project shall be defensed under
supervision of committees appointed by department. Students shall be submitted progress

reports, project report and defend the project to appointed committees.

030413265  UfuRn1s3AINTIUULUA 1(0-3-1)
(Robotic Engineering Laboratory)
FwdaRuiey : 030413162 IMNTTUUEUA viTarseuTINAY
Prerequisite : 030413162 Robotic Engineering or concurrent
shdensmnaeslienedosiuidoniion 030413162 Fmnssusiusud

Experiment topics are consistent with 030413162 Robotic Engineering.
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030413266 lassauidanssuliiuazdidannsetindings 1 1(0-3-1)

(Electrical and Power Electronics Engineering Project )

FtaRuneu : 1l

Prerequisite : None

Tassaudi imualiindnwndanuduneiunisduait uagudtamnsinngs
Tudesituraulalumslniiuazdidnnsedindids Undnewrasfosdenenu sauiadnisusses
aﬁﬂmauazaauﬂizLﬁummé’é’mﬁugmmqé’m?mmwiﬂﬂnLLazﬁLﬁﬂmaﬁﬂéﬁwé’q neldnig
AUALYBIBIN TN MUAlAEN NIRRT

Project that require for students to research and solving engineering problem
on a topic of their interest in electrical and power electronics. Students shall be sent progress
report. Presentation, discussion and examination for assessment in basic of Electrical
Engineering and Power Electronics under supervision of advisors appointed by department are

also required.

030413267 lassnuddanssulniuazdiannselindnngs 2 3(0-9-3)
(Electrical and Power Electronics Engineering Project II)
FnUafuneu : 030413266 laseauimnssulniiuaydidnnsetindrings 1
Prerequisite : 030413266 Electrical and Power Electronics Engineering Project |
Wunisenduaulasenud iaueuazldsususidudalunianisAnuineu
dieflnin@nwAsafunisesnuuuniewmurszuy wieutanisageunisldnisniuauves
ANNIINN1UTEI1T 97 fnualaen1ad s wazinAnwiagdesd1snee1uaanud 19men
WenUTy inus weraoulaTsumsAnznITNNITUTEININ
Implementation of the project proposed and approved in the previous
semester to train students in design and implementation. Project shall be defensed under

supervision of committees appointed by department. Students shall be submitted progress

reports, project report and defend the project to appointed committees.
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030413320 ABNNIMBIYIBRRNUUUNISINTAN 3(2-3-5)

(Electrical Computer-aided Design)

derunau : Lud

Prerequisite : None

n1slalusunsudnsaguluniseanuuudmsunudsunuy 0anuuy wazdnszi
Ui Aslalusunsudnviuwaul9as Tusunsusnanasnieatuliiuasdidnnseting
N1508NLUULHALIITAULUY

Use of software packages in electrical design for drawing, design and analysis;

use of PCB software; electrical and electronic circuit simulation software; design of prototype

PCB board.

030413340  lulaslusivaiges 3(2-3-5)
(Microprocessor)
Awndsfunou : 030413343 faviasiannsedinduaznisosniuy
Prerequisite : 030413343 Digital Electronics and Design
lulasTuswawesidewiu andnenssuveslulaslusigawes n1sdeulusunsy
femwiLeaeNud madanisidonse mhemudt madeusedunauaziendnm msuszgndltay
lulasTuswawesluszuuiiesiiofn msdszgndldaulilasiusisawesluszuudalu
Introduction to microprocessor; microprocessor architecture; programming with

assembly; interface technique; memory; input and output interface; applications of

microprocessor in measurement; applications of microprocessor in automation.

030413342  Q9asAINALAZADIAN 3(2-3-5)

(Logic and Digital Circuits)

Fdadunew : Ll

Prerequisite : None

ndnnanaengudilowiuresssuuAiva ssuufuaLaysafivadn dwayduuay
fledtuainds gUnsalainTsuazaeasnssny nsaamoudnadydulvidesdian davesnues msng
AIUATI LNAGBTN N1TBBNULUVINATADTN NITOBNWUUINATUAIYLBIHNA N1TBBNUUYINAT
Himuidea 1aiurasy S3awes 19951y 29951419 299s00RITE MiBALT AugIuTes

NN
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Principles and basic theory of digital system; numbering system and algebra
code; Boolean expressions and switching functions; switching devices and logic circuits;
minimization of Boolean expression; Karnaugh map; truth table; logic gates; logic circuit design;
multiplex circuit design; design of sequential circuit; flip-flop; register; counter; encoder;

decoder; memory; basic of FPGA.

030413343  fdviadtannsefinduazniseanuuu 3(2-3-5)
(Digital Electronics and Design)
FsAuneu : Ll
Prerequisite : None

& o

SLUUTIUIU Laasia aodnine nsaanauilendu 193smeululudulasdinmuldea

Y]

NSNS WakaEASeRsE nureANTY nswUasdauRdialduleusden n1suUasdyeau
wouzdeniudivia ﬁugmmﬂﬂmﬂsmaa%mLamww N15PBNKUVINATHINE NMTUTEYNAIATAIIA
Tunuamuaugnluds

Number systems, number code; logic gate; minimization of function;
combination circuit and sequential circuit; encoder and decoder; memory; digital to analog

conversion; analog to digital conversion; fundamentals of logic programming and languages;

digital circuit design; applications of digital circuits in automation control.

030413360  @3nTedLannsatndAfnAq 3(2-3-5)
(Power Electronics Switching)
AvdsAuneu : 030413141 Biannselindids wielseusiniy
Prerequisite : 030413141 Power Electronics or concurrent

aa

ANSILASIZNIIART-AT ADULIDITLADS NITILATIZN AT IUANIIZNTELAADLE B9

aa aqa s 6

lyisaulos wazvauLus miﬁ’mﬂmaﬁ]im—mmma@iLm@ﬂuhﬁmuidﬁuuazmzLLa N13191U995
Fuaind nslisasiolaanmauas nstanszualunudidnusedndmds vdnnisiugiuveaisas
Waneudn esisn wu-wa a159U3Ad wavilauind

Analysis of DC-DC converters; circuit analysis in continuous, discontinuous and
boundary modes; DC-DC converter control in voltage and current modes; using gate drive;
using opto-isolator circuit; current measurement in power electronic; basic principles of flyback,

forward, push-pull, half-bridge and full-bridge converters.
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030413401  iW38UEnNIANYD 1(1-0-2)
(Pre-Co-operative Education)
FtaRuneu : 1l
Prerequisite : None
amufiAerdulassmsaniadnun seifouiiiAvadesdvaniafnun uazfanssy
LHFUUAUNTONNDULTLATINITARA AN
Knowledge in co-operative education program; regulation and activity for

preparing before joining co-operative education program.

030413402  @vRaAnE 6(540 H2lu9)

(Co-operative Education)

F10sAUADU : 030413401 W3uaRNIANE

Prerequisite : 030413401 Pre-Co-operative Education

FUMNUTINAUTENT NN INGIFBLagenTUNT 0n1ATlug Ui uvaniadnyd
Tuanvuinfiieades thdnwagdeadiluviemilulssugramnisy vieuitn videwienunais
Ws0anUUTENDUAIT93 IneauliugeuresnInied dg9asnisinulidesndn 1 aanisAnen
n13viuazeg nelanisidugua wagliazkuus i use NIl @aeuIyaniafinw1veIn1AIv
Audsinuazdusznauns mevduaiadunmsvhan dndnwazdesmenunmsuiifnuaueniain
dudsiniieldusenaunisusefiu

An internship collaboration between the university and the private sector or
the government sector in the form of cooperative education in related fields. Students are
required to work in a factory or a company or a government agency or establishment with the
approval of the department at least one semester. The internship is supervised and evaluated
by an advisor of cooperative education department and agency operator. After internship,

students shall be present an internship report to the department for evaluation.
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030423403  N1SRNURAEINNTIY 240 Falus

(Industrial Internship)

FtaRuneu : 1l

Prerequisite :None

nsilnaunsauimnssuliiwardidnnsedndiasluaniuusznounis Ingld
szognaiinaulsitdensndn 6 dUnnsi wiesam 240 alus Tudrsmanisinuiggieu mssunsiinau
fsaunnuanisUssfiusutuseninnadndudaiauazanulszneunis dan1suseiiunady
WuU S o U

Practical training on electrical and power electronics engineering in industry
not less than 6 weeks or 240 hours during summer semester. The internship is supervised and
evaluated by an advisor of the department and the agency operator where the evaluation is

either S or U.

030513100  diannsadindlAanssy 3(3-0-6)

(Engineering Electronics)

AvsAuneu : laidl

Prerequisite : None

guUnsalansisini auautinalwiinvesgunsninasdidnvsednd luaudusiug
FUNTELA WIIRULaZAINE N15TRTIZRRazeenwuUI9aslalen N153LATITRLAZEDNKUUINDT
n31ugamesuuudng wea Juea wazluduea 193svsveeliauduarn1suseyndld uega
wnasaelu

Semiconductor devices; current-voltage and frequency characteristics; analysis
and design of diode circuits; analysis and design of BJT, MOS; CMOS and BiCMOS transistor

circuits; operational amplifier and applications; power supply module.

030513200  UfjuRnsBiannsaiing 1(0-3-1)
(Electronics Laboratory)
AnTaduneu : 030513100 BLlaNNTaindIfINTIY UsolSeusIiY
Prerequisite : 030513100 Engineering Electronics or concurrent
UAnnfeiuieesdidnnsednd i eatuayuivn 030513100 Sidnnseind
AINTIU

Electronic circuit laboratory studied in 030513100 Electronic Engineering course.
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030513300

UAo.2

AMslUSHNSUABNNILADS 3(2-3-5)
(Computer Programming)

FtaRuneu : 1l

Prerequisite : None

LUIAALA BIAUABUNILADT dIUUTENOUABNNADT UNAUNUTVOI81T AT

wazgendwIs Mwireuiinainidlulagiu nsweulsunsunauiiames

Computer concepts; computer components; hardware and software interaction;

current programming language; programming practices.

040003004

NTEUIUNITAALTIDDNLUY 3(3-0-6)
(Design Thinking)

Ao ; Ll

Prerequisite :None

N3rUIUNIARTIRaNLULTBttNeanLUUNIEluNSHAILINGASMI USN1T Wagnaens

Tiduuinnssy nseenuuuifiuywdidugudnanaiiunszuiunisnne 9 ldun n1sdileegednds

nsenunazinseudaun N155EANAINAR NITESIAULUY wagn1snaaey n1svinanududiu

wazanskIndenluMIYIMUNETUAYUALANAT AT IALATLLIAILAR

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.

040113001

WNFIWTUIAING 3(3-0-6)
(Chemistry for Engineers)

AsAuneu : Ll

Prerequisite : None

gansuazn1sianieinenmans evaou luana wazloosu waasduiusluufisen

wadl Tassasneadidnnsouvesesney audRnuni319516 516 swwndv olas lansnsuddu

=

Wusziadl JUs1alana uid v09man veauds ansaraly guunandns saunaransiall aunand

Y

aunaleoay wagiaillui
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Matters and scientific measurement; atoms, molecules and ions; stoichiometry,
electronic structure of the atoms; periodic properties (representative elements, nonmetal and
transition metals), chemical bond; shape of molecules; gas, liquid and solid; thermodynamics;

chemical kinetics; chemical equilibrium; ionic/acid-base equilibrium; electrochemistry.

040113002  U{uRNIsLANEMTUTAINS 1(0-3-1)
(Chemistry Laboratory for Engineers)
10sAUADU : 040113001 LATEMSUIAINT VTBLT8UI AU
Prerequisite : 040113001 Chemistry for Engineers or concurrent
UftRnsse q ilemasandowuaratuayunnuilunisussenssiein 040113001
LAaInTUIAINg
All experiments are corresponded to the course of 040113001 Chemistry for

Engineers.

040203111 ANAAIEASIAINTTY 1 3(3-0-6)
(Engineering Mathematics I)
Joraruneu : bl

Prerequisite : None

(%
o o

flaridu auntsdaduysiaiy Anadetn Alauazaudelies ouiud nnsmenyius
YoilefuA1931wRIiuUI95e NMsUseyndveseuius sukuuliimun Usius mallan1smiusnus
N15UsEgNAvRIUTIUS NMsmUTRuSTduay

Function; parametric equations; polar coordinates; limit and continuity;
derivative; differentiation of real-valued functions of a real variable; applications of derivative;
indeterminate forms; integral; techniques of integration; applications of integral; numerical

integration.
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040203112  ANIAANEASIAINTIY 2 3(3-0-6)

(Engineering Mathematics II)

ATaAUNDY 1 040203111 ANAAIERTIAINTIN 1

Prerequisite :

Uinuslinsauuy n1sgudeldendnmians a1aulazaunIuvesgIuIugia
ounsuotud NM3nsEaaynsumdiaesvasiladduyagiu Auialulinfaniin unandavasilsddy
maneduls eytusdosuaynsUszend Usitusvanedunasnisuszgnd

Improper integrals; mathematical induction; sequence and series of real
numbers; infinite series; Taylor series expansions of elementary functions; surface in three-
dimensional space; calculus of several variables; partial derivative and applications; multiple

integral and applications.

040203211  ANAANEASIAINGIH 3 3(3-0-6)
(Engineering Mathematics Ill)
TaAUNDY : 040203112 ANAAIERTIAINTIY 2
Prerequisite : 040203112 Engineering Mathematics Il

a v [

HuAtinraINmes Wunse svuu Menduannmes idulaaingll eyiusuazUsnus

3

3

gasiladduranmes tnsiiews 1isa wazlaediaud Usiusaudy Uswusaunuia aunns
\Bseywusanslyy aunsiBseyiussudunids aunindeeuiudsudiugs uaznisUszgndvesanng
\Weauiusanslay

Vector algebra; lines; planes; vector-valued functions; space curves; derivatives
and integrals of vector-valued functions; eradient, curl and divergence; line integrals; surface
integrals; ordinary differential equations; first-order differential equations; higher-order

differential equations; applications of ordinary differential equations.
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040313005  Wand 1 3(3-0-6)

(Physics )

FtaRuneu : 1l

Prerequisite : None

NN namandnisiadeudl nsied eufiuuuidunsauazidulds ngnisiadoud
Yeaiafu MatadeuiLuuaenay 91w Ads ndseu Tusudy lusudanaindes aunsuisnisvgu
yosn Tusdudey n13nds maedeuiinuuinlaesluiind madoutuvesansdulasiludng
nseeadalanLuuLANd N1580adaland 8L N159LUNARY aun1sAduls Tnd Arududes
seauaUudes Usingnisalneuass autfvesaans n1sdeaiiuaiiusou aun1siivgaund
NOWAIQUNNAFIERNT NaTNIAINTOULATNATNINIU ﬂmauﬁ’ﬁmﬂmamwmawmlﬁa NITNEA
nguesUiaAa M3y aumswisnnuderios aumsuusyad msndnsinisiva

Vector; mechanics of motion; rectilinear and curvilinear motion; Newton’s law
of motion; circular motion; work; power; energy; momentum; moment of inertia; rotation
equations; torque; angular momentum; rolling; simple harmonics motion; superposition of two
simple harmonics; damped oscillation; forced oscillation; types of waves; standing waves;
beats; intensity and sound level; doppler effect; properties of matters; heat transfer; ideal gas
equation; laws of thermodynamics; heat engine and reverse engine; physical properties of fluid;
buoyancy; Pascal’s law; pressure measurement equation of continuity; Bernoulli’s equation;

flow measurement.

040313006  UfuRn1sWEnd 1 1(0-2-1)
(Physics Laboratory )
FTaAuneY 1 040313005 Wand 1 WialFausIuiy
Prerequisite : 040313005 Physics | or concurrent
UfoRneng 4 Sidevrerndeuavaiiuauvuilunsusseseien 040313005 Hnd 1

All experiments are corresponded to the course of 040313005 Physics |.
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040313007  Wand 2 3(3-0-6)

(Physics 1)

Fw1deRunieu : 040313005 WANA 1, 040313006 UURNsHENE 1

Prerequisite : 040313005 Physics I, 040313006 Physics Laboratory |

nnresgaouy auwlviln nguesnid dndlui arsledidnain dafudseq
AUNNLALAAN nuasile-¥1115d ﬂ{]maﬂLLamLﬂ%mimeﬁﬂ w598 wsnadoulnimieni
Al o2t 1asnszuaadunazdidnnsedndidesdu AaantAvesndu n1sagsiou n1swnm
TUNINAen N1SLABIUL Faumansmasrads faugunsal nsusivdvesings Ysingnisel
Tlndidnviaa nsnszidemenddy $9d8nd exnealelnsiau ninavesrdunazoynin lassains
Tuadea dudunnnsed Ugasentuedes

Coulomb’s law; electric fields; Gauss’s law; electric potential; dielectric
materials; Biot-Savart law; Ampere’s law; magnetic substance; Lorentz force; electromotive
force; inductance; alternating current and basic electronic circuits; properties of waves;
reflection, refraction, interference and diffraction; geometrical optics; optical instruments;
black-body radiation; photoelectric effect; Compton’s scattering; X-rays; hydrogen atom; wave-

particle duality; structure of nucleus; radioactivity; nuclear reactions.

040313015  Ufusn1sWand 2 1(0-3-1)
(Physics Laboratory )
FntaRunau : 040313005 WANd 1, 040313007 WANd 2 MIvL38UIINAY
Prerequisite : 040313005 Physics |, 040313007 Physics Il or concurrent
UftRmsig  Silomaenndewuazaiuayumnuilumsusseeseian 040313007 AN 2

All experiments are corresponded to the course of 040313007 Physics II.

040503001  @dAluIInUTEI1IU 3(3-0-6)
(Statistics in Everyday Life)
FTaRuneu - 1l
Prerequisite : None
AUNLNBYDINSITERANUTInUTES1TY TnwensuAdamegradussuunieaia
adfludanuuyud Sguna v M3fnw Awaadon nislavan Msnain N1s@u NMsuwnd iedu 4

AeaanuTInusEaIu
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Overview statistics in everyday life; problem solving systems using statistically
logical skills; the wuses of statistics in social humanity, government, sport, education,

environment, advertisement, marketing, finance, epidemiology or others in everyday life.

d

040603002  szuUARNNIMRsHAIUIUNINUIZNA 3(3-0-6)

(Computer System and Applications)

AsAuneu : Ll

Prerequisite : None

syuupouimned msuddymiasldrenfinnes nisldenlusunsuuszondiitodu
ineadielunisuddamn mslémaluladaeufiaumesdmiunisuszananaonats Yszananadoya
mMsdndssruuadetng waznisiearsdidnnseindldegnaiiuszdniam

Computer system; computer-based problem solving; computer applications as
a problem-solving tool; computer technology in document processing and data processing;

accessing to network systems and efficient electronic communications.

080103001 AMWBINgE 1 3(3-0-6)
(English 1)
FtaRunau : 14l
Prerequisite : None
Winwgnngile name nseu waznsdeu msdeaslusuuaziainsusz iy
wuud1e Msugeniuuudy nsdeudselen uasmsiinawmedumesidaiuii
Listening, speaking, reading, and writing skills; communicating in simple and

routine tasks; reading short passages; writing sentences; and additional online practice.

080103002  ANWIDINgE 2 3(3-0-6)
(English 11)
nUaRuUneY 1 080103001 N1w1daNgY 1
Prerequisite : 080103001 English |
yinuemsila nsyn Mseu wemmdeu nsieans wasmsuansmBAaTl o7 Auee
gL madeuUslonmnadou wavdoniegnwing uasmsina e usesiiadiuga
Listening, speaking, reading, and witing skills; communicating and giving opinions on familiar

topics; reading long passages; writing complex sentences and simple paragraphs; and additional online practice.
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080103030

080103032

UAo.2

N1581ULBIIVING 3(3-0-6)
(Academic Reading)

FwUeAunau : 080103002 Nw18INgY 2 %38 080103062 NMslEn1w1dIngy 2
Prerequisite : 080103002 English Il or 080103062 Practical English II
nagnsnIseu matamAwaansadumseulaeudonideinns

Reading strategies; reading ability development, focusing on academic topics.

NS BUL NN 3(3-0-6)
(Paragraph Writing)

Fwdsfunau : 080103002 NMIBINAY 2 138 080103062 NMsldnwsangy 2
Prerequisite : 080103002 English Il or 080103062 Practical English II

nafsuszloaridnn19e N9 08ugont1UILLANAINY LW ONI1T3 081508193

Us2ANSAIN 29AUSENOUVBILDNUN NISIYNTLUIUNITIIYULNDNAIUINYL ATV Y

Writing different types of sentences; writing different types of paragraphs for

effective  communication; paragraph components; process of writing for writing skill

development.

080103034

ATAUNUINIIDINE 3(3-0-6)
(English Conversation)

AwdeAunau : 080103002 N18INgY 2 %38 080103062 NMstEn1wIdINgy 2
Prerequisite : 080103002 English Il or 080103062 Practical English II

nwensdea1sn1wIdingy laeidunisua n1sile Lagn1sesnides n1saunun

v 6 1 Saa (%
Mwsanguluaniunisadnieg lurindssaniu

English communication skills with an emphasis on speaking, listening, and

pronunciation; functional languages in daily conversation.

080103061

nsldnnedenge 1 3(3-0-6)
(Practical English 1)

UeAuneu : Ll

Prerequisite : None

N1TYININITINBEAITTI N157A M58 Uazn15ilgy FaUsenaunielasaaing

o o

JUUsEloAugIU AN wagn138uUNAINaUY Yinvensdeasiiugulutinusedniu
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Integrated skills of listening, speaking, reading, and writing with basic sentence

structures; vocabulary and short passages; basic communication skills for everyday life.

080103062  MsldA1W19INg 2 3(3-0-6)
(Practical English II)
FUsAuneu : 080103061 N1slEn1wsIngy 1
Prerequisite : 080103061 Practical English |
N13AMUWINYENIHe N151A 11581 aznsleuludinused1iu n1sysaing
Thennsal fdwit waznsldnwiluaonunisaifivainvane nswawiAuaunselunisieas
Integrated skills of listening, speaking, reading, and writing for daily life;
integrating grammar, vocabulary, and functions in varieties of situations;, developing

competence in English communication.

fov o

080203901  wYwWENUHIAY 3(3-0-6)
(Man and Society)
FtaRunau : 1l
Prerequisite : None
ANUFURUS YOIy B LAz dIny é’ﬂﬂuwwéuazmsﬁgﬁugm n1sinszilieudeny
Jauusssu an1iumedann nswdsuulasmedeny Jymdseuway msiamndsay
Relationship between human beings and society; human society and

settlement; social organization; culture; social institutions; social changes; social problems;

social development.

080203904  ngwangludinusedniu 3(3-0-6)
(Law for Everyday Life)
FTaRuneu : 1l
Prerequisite : None
ANWULLALTTAUINITVOIN YUY UTELNNVBINYNUNE mmﬁlﬁlmﬁ’mgwma
AeafurastisludsauuaznisidunadiofifvesUsyma
Characteristics and evolution of law; types of law; legal knowledge about life

cycle in society and being good citizenship.
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080203906

UAo.2

\sugAanSNanINAILN TN 3(3-0-6)
(Economics for Individual Development)

Fdsduneu : 14

Prerequisite : None

\AsYgANanswarn1sUsEynAldlun1suntaymidie 9 lunsanduddnnamiaasugia

o gy | a a ! [N A o | o aa
wazdsan ddnannlugnisuszneuTvdnang q laegrununzay wetlid n1swmundin

MULUIUTVYATEFAINDLNES

Economic framework and its applications to solve economic and social

problems as well as encouraging potential of careers based on sufficiency economic theory.

080203907

33N U IaU sz 3(3-0-6)
(Business for Everyday Life)

FudaRuneu - 1l

Prerequisite : None

AUEIAYVI5INAUTINUTETITY @NIMUINAPUNINTINY UTeinnveegsna

N1359AN155502 N153AN1sT ey akazinalulad@a15aulnaAnIegIN 9 T 9555UNIGIND

LALANUSUNATBUNDFIAL

The essential of business in everyday life; business environment; types of

business; business management; business information technology management; business

ethics and social responsibility.

080303102

InINY1AIAN 3(3-0-6)
(Social Psychology)

vsAuneu : il

Prerequisite : None

NANITUVRIYARALlo U ARSI ULaY N1sTanamnedeny Mnuneding N3350

NNFIAY LARARLALNISUALULINAR NITARBEAIULALNITHY NS BAR AINUNIISIT AUIBUND

wazAUlnadin nsdiemae n1sliule nquANIEUINNITNAYN AMUTEINTAIENII TS TTY

N139205auarN1HUatY TuuSundsrulnewas ol
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Individual behavior in interaction; socialization; social identity; social cognition;
attitude and attitude change; conformity and prejudice; aggression; conformity and intimacy;
altruism; persuasion; group and group process; cultural diversity; cooperation and competition

in Thai and ASEAN society contexts.

080303401  A151laLng 1(0-2-1)

(Karaoke)

FuvsAuneu : il

Prerequisite : None

UsefRuazuwianioafuaisilewns aunsidodu aeufnmeduarlusunsudily
Aenfupsilewns miﬁﬂ@i’juﬂ%aﬂﬁml,azqﬂmaj MsEeNMAT MSIAITIENTTINGT NNSRITITEINaS
nsldeudsslsznau nsinieanas mi%’memLﬁlamaszaa@j

History and concepts of karaoke; general knowledge of music; computer and
computer software for karaoke; installation of appropriate equipment and instrument; song
selection and programming; rhythm setting; synchronized karaoke and sound effect; singing

practice both solo and duet singins.

080303501  un&kNAUDA 1(0-2-1)
(Basketball)
FUsAunien : 1l
Prerequisite : None
UsziRvesiimuiainnuea madanisiau ng niinn nnsidenldgunsalfmunzay
mstinvinszdosiunarausadwinuglUflunsiduuianauea niaidugiduuas i
History of basketball; techniques; rules; regulations; usage of proper equipment;

practice in basic skills and applying the skills to play games; good sportsmanship and spectator.

080303502  7@aladuea 1(0-2-1)
(Volleyball)
Fdadunou : Lifl
Prerequisite : None
UsziRvesinneataduea madanisiau ng niiny msidenldgunsalflmunzas

nmsfnvinzilasdunazanunsaivinuglvldlunsidwisaaduea nsiludiauuasiuui
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History of volleyball; techniques; rules; regulations; usage of proper equipment;

practice in basic skills and applying the skills to play games; good sportsmanship and spectator.

080303503  LUANUAU 1(0-2-1)

(Badminton)

Fvdeduneu : Lid

Prerequisite : None

UsziAvesfmuuadudu wadanisiau ng nint nmsidenldgunsalfivanzan
msEinvinssdosiunarausatwinugluldlunndusuaiusy nadugidusasdudia

History of badminton; techniques; rules; regulations;, usage of proper
equipment; practice in basic skills and applying the skills to play games; sood sportsmanship

and spectator.

080303504  &@ad 1(0-2-1)
(Dancing)
FdsAuneu : il
Prerequisite : None
UseRvesmsaand vinweidesduuasnisaand u1semveinisaand ms‘d@ﬂﬁﬂmwﬁ
muila uazlanediie MIusuUUaLAY wazlUUUeaTY
History of dancing; basic dancing skills; dancing etiquette for developing

knowledge; understanding and positive attitudes; Latin dancing and ballroom dancing.

080303505  nUawmnuila 1(0-2-1)

(Table Tennis)

Ftaduneou : Tl

Prerequisite : None

Usgifvesiwndamuia wadansiau ng niin1 maidenldgunsalilmunzas
mstinvinsndosiunarausadwinsglflunsidumdamuia nadugidusasdudia

History of table tennis; techniques; rules; regulations; usage of proper
equipment; practice in basic skills and applying the skills to play sames; good sportsmanship

and spectator.
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080303507  Wauoa 1(0-2-1)
(Football)
Fdsduneu : 14
Prerequisite : None
UsziAvesfwinauea imadanisiau ng nAnd u1seani anunsauiluly
Tu@inuszdriu thludevmeslyigou madudiduuasdunda
History of football; techniques; rules; regulations and etiquette transferring of

knowledge to others; good sportsmanship and spectator.

080303509  tUma9 1(0-2-1)
(Pétanque)
taRunau : il
Prerequisite : None

UseiRfwUnes ng AN U158MYBINITUUITY QUATRINITUYITUY N1sENYINYY

History of Petanque; rules; regulations; ethical standards for competition;
playing equipment; practice in basic skills: holding ball, throwing, hitting and counting points;

organizing competition programs and competition in class.

080303510 l#3/l¥ifn 1(0-2-1)

(Taiji/Taikek)

sAuneu : il

Prerequisite : None

UsgiAnagiTaunnsvesliid / iAn msyestunmsuiaiduannnisiin nmsiinvinue
g nansedh msedeuiiveatiuazdiia nsiinauusaddid/AiAn 18 v waznstinanelid/
TWidn duil 1

History and development of Taiji / Taikek; prevention of injury from practicing;
basic skills practice: balancing and movement of feet and body; practicing 18 patterns of Taiji

/ Taikek and level-1 Taiji / Taikek.
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080303513  3x3 yl&nAUDa 1(0-2-1)

(3x3 Basketball)

FutaRuneu : ladl

Prerequisite : None

UsgdRNun 3x3 VIEWNAUea Ny NANT 1158IMUDINTTWYITY aunTaln1Twd s7u
ﬂﬂiﬁﬂﬁﬂiﬁ%ﬁug’m msﬁaqﬂuaa ACCPRIBEIETR nsdausen n15U03A U n1svunnAzLUY
WAZNITIANITUUITY

History of 3x3 Basketball; rules; regulation; ethical standards for competition;
sport equipment; practice in basic skills: holding, throwing, and dribbling ball, shooting,

defending, scoring, and organizing competition programs.

080303514 V\!W‘?ﬁi)a 1(0-2-1)
(Futsal)
taRuneu : Lidl
Prerequisite : None
UsgiAvesfwiarea inadan1siau ng nAnt u1semd arunsavlulely
FAnUszdriu thldevealiiiu madufidunasivuii
History of Futsal; techniques; rules; regulations and etiquette transferring of

knowledge to others; good sportsmanship and spectator.

080303522  wangnlng 1(0-2-1)
(Thai Chess)
sAuneu : laidl
Prerequisite : None
arununvesnngnlne gunsel nfnMIEy grsmaniuazgnsis Bnstiudni
F18NTUTTUTZRURNS 9 wazn1sudsiusuulunenuuesulal
History of Thai chess; chess board and chess piece; rules of Thai chess; strategy

and tactics; method of Thai chess pieces; Thai chess competition at different levels and general

or online competition.
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080303523  wuINFNEAINA 1(0-2-1)
(Chess)
FutaRuneu : ladl
Prerequisite : None
pudunveanungnaina aunsal nAinINsiay griseanskasgnsis waznisiily
Uszgndld salufemenisudadusedusing q wagmsudsiuwuwilvdouuvooulat
History; chess board and chess piece; rules, strategy; and tactics; applying to

life; chess competition at different levels and general or online competition.

080303601  NYWHHUNUS 3(3-0-6)

(Human Relations)

Fwdeduneu : 1

Prerequisite : None

vdnmswagnquindengAnssuveayana matlanuiesuazidu maiwunuies
msAasedoans mavhauduiin agdin anudanduaznisuimsanudauds dnu Yaussu
WsEMINREIAYN NansIIINIAEN ey sUTEEnAlgluntsas ey we UG

Principles and theories of human behavior; understanding individual and others;
self - development; communication; teamwork; leadership; conflicts and conflict
management; society and culture; social etiquette; religious principles and application to

enhance human relations.

080303602  NITWAILIAMAINAIN 3(3-0-6)
(Development of Life Quality)
Adeduney : Ll

Prerequisite : None

¥
=~ v aa

AUNUNGLATANUFIAYVRIAUAINTTAN AUAINTTANUTIU WWUIN15VDITIN

9

v YV

LAZIWAUINITNNATYTTTU N0 B AUABINT GUAINNBUALEUAINTR N15TUTAINANTOVRINL
wagnsiuAA e ANARES19ETIA NSdendATEY NMIUIMISTIN Nsvinundiauge

LAZVANTITULNDNTHAIUIAMA NN
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Definition and significance of life quality; basic life quality; moral development;
need theory; physical and mental health; perceived self-efficacy and self-esteem; creative
thinking; choosing a spouse; life management; work with happiness and Dharma principles for

development of life quality.

080303603  NITWAILIYARNAIN 3(3-0-6)

(Personality Development)

taRunau : il

Prerequisite : None

ANUAIAYVBINITHAILIYUATNAIN MU UATNAIN N1SUTHEUYATNAIN FUNINTA
NM5UTUMLaZNITUTNITAIULATEA maﬂ%‘uﬂ'gﬂLLazmsm%m%Nuﬂaﬂmw uﬂaﬂmwajmmvﬁuéﬂﬂ
ANLRAIAN9B1THEL N3N N394 anﬂiimmmamaaﬂﬁmmgam wagNISUN URAUAILINTYN
GG

Significance of personality development; theories of personality; personality
assessment; mental health; adjustment and stress management; personality towards
leadership; emotional intelligence; speaking, listening, assertive behavior and conformity to

social etiquette.

080303606  MTAALINIZUULAZANUANGI19ETIA 3(3-0-6)

(Systematic and Creative Thinking)

FTaRunau - 1l

Prerequisite : None

JEUU ‘ﬁjquUﬂ’liﬁN’mﬂJ@Qﬁmaﬂ NTzUAUNITN AR NenTunIsiwlanu@n
YUY B NITAATITEUY NITANTILATIZY NTAMTINING NMSAATINAENS N1TARTIFIATIEN
ANUANATINETIA NISAATIYITANINIT kagTBNmUINTIAN

System; neurological system; psycholosgical process to understand human’s
thought: systematic thinking, analytical thinking, strategic thinking, synthesis thinking, creative
thinking and integrative thinking; techniques for developing thinking.
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	2.3 ทักษะทางปัญญา
	2.3.1 ผลการเรียนรู้ด้านทักษะทางปัญญา
	2.3.2 กลยุทธ์การสอนที่ใช้พัฒนาการเรียนรู้ด้านทักษะทางปัญญา
	2.3.3 กลยุทธ์การประเมินผลการเรียนรู้ด้านทักษะทางปัญญา

	2.4 ทักษะความสัมพันธ์ระหว่างบุคคลและความรับผิดชอบ
	2.4.1 ผลการเรียนรู้ด้านทักษะความสัมพันธ์ระหว่างบุคคลและความรับผิดชอบ
	2.4.2 กลยุทธ์การสอนที่ใช้พัฒนาการเรียนรู้ด้านทักษะความสัมพันธ์ระหว่างบุคคลและ ความรับผิดชอบ
	2.4.3 กลยุทธ์การประเมินผลการเรียนรู้ด้านทักษะความสัมพันธ์ระหว่างบุคคลและ ความรับผิดชอบ

	2.5 ทักษะการวิเคราะห์เชิงตัวเลข การสื่อสาร และการใช้เทคโนโลยีสารสนเทศ
	2.5.1 ผลการเรียนรู้ด้านทักษะการวิเคราะห์เชิงตัวเลข การสื่อสาร และการใช้เทคโนโลยีสารสนเทศ
	2.5.2 กลยุทธ์การสอนที่ใช้พัฒนาการเรียนรู้ด้านทักษะการวิเคราะห์เชิงตัวเลข การสื่อสาร และการใช้เทคโนโลยีสารสนเทศ
	2.5.3 กลยุทธ์การประเมินผลการเรียนรู้ด้านทักษะการวิเคราะห์เชิงตัวเลข การสื่อสาร และ การใช้เทคโนโลยีสารสนเทศ


	3. แผนที่แสดงการกระจายความรับผิดชอบมาตรฐานผลการเรียนรู้จากหลักสูตรสู่รายวิชา (Curriculum Mapping)
	3.1 ผลการเรียนรู้ในตารางของรายวิชาในหมวดวิชาศึกษาทั่วไป มีความหมายดังนี้
	3.2 ผลการเรียนรู้ในตารางของรายวิชาในหมวดวิชาเฉพาะ มีความหมายดังนี้


	หมวดที่ 5 หลักเกณฑ์ในการประเมินผลนักศึกษา
	1. กฎระเบียบหรือหลักเกณฑ์ในการให้ระดับคะแนน (เกรด)
	2. กระบวนการทวนสอบมาตรฐานผลสัมฤทธิ์ของนักศึกษา
	2.1 การทวนสอบมาตรฐานผลการเรียนรู้ขณะนักศึกษายังไม่สำเร็จการศึกษา
	2.2 การทวนสอบมาตรฐานผลการเรียนรู้หลังจากนักศึกษาสำเร็จการศึกษา

	3. เกณฑ์การสำเร็จการศึกษาตามหลักสูตร
	3.1 ศึกษาครบตามจำนวนหน่วยกิตที่กำหนดไว้ในหลักสูตร
	3.2 ได้ค่าระดับคะแนนเฉลี่ยสะสมไม่ต่ำกว่า 2.00 จากระบบ 4 ระดับคะแนน หรือเทียบเท่า
	3.3 เป็นไปตามระเบียบมหาวิทยาลัยเทคโนโลยีพระจอมเกล้าพระนครเหนือ ว่าด้วยการศึกษาระดับปริญญาบัณฑิต


	หมวดที่ 6 การพัฒนาคณาจารย์
	1. การเตรียมการสำหรับอาจารย์ใหม่
	1.1 มีการปฐมนิเทศแนะแนวการเป็นครูแก่อาจารย์ใหม่ ให้มีความรู้และเข้าใจนโยบายของมหาวิทยาลัย/สถาบัน คณะ ตลอดจนในหลักสูตรที่สอน
	1.2 ส่งเสริมอาจารย์ให้มีการเพิ่มพูนความรู้ สร้างเสริมประสบการณ์เพื่อส่งเสริมการสอนและการวิจัย อย่างต่อเนื่อง การสนับสนุนด้านการศึกษาต่อ ฝึกอบรม ดูงานทางวิชาการ และวิชาชีพในองค์กรต่าง ๆ  การประชุมทางวิชาการทั้งในประเทศและ/หรือต่างประเทศ หรือการลาเพื่อเ...

	2. การพัฒนาความรู้และทักษะให้แก่คณาจารย์
	2.1 การพัฒนาทักษะการจัดการเรียนการสอน การวัดและการประเมินผล
	2.2 การพัฒนาวิชาการและวิชาชีพด้านอื่น ๆ


	หมวดที่ 7 การประกันคุณภาพหลักสูตร
	1. การกำกับมาตรฐาน
	1.1 จำนวนอาจารย์ประจำหลักสูตรไม่น้อยกว่า 5 คน และเป็นอาจารย์ประจำเกินกว่า 1 หลักสูตรไม่ได้ และประจำหลักสูตรตลอดระยะเวลาที่จัดการศึกษาตามหลักสูตรนั้น กรณีหลักสูตรปริญญาตรีที่มีแขนงวิชา/กลุ่มวิชาชีพกำหนดให้ต้องมีอาจารย์ประจำหลักสูตรจำนวนไม่น้อยกว่า 3 คน...
	1.2 คุณสมบัติของอาจารย์ประจำหลักสูตรต้องมีคุณวุฒิระดับปริญญาโทหรือเทียบเท่า หรือดำรงตำแหน่งทางวิชาการไม่ต่ำกว่าผู้ช่วยศาสตราจารย์ในสาขาที่ตรงหรือสัมพันธ์กับสาขาวิชาที่เปิดสอนอย่างน้อย 2 คน
	1.3 การปรับปรุงหลักสูตรตามรอบระยะเวลาที่กำหนดต้องไม่เกิน 5 ปี (จะต้องปรับปรุงให้เสร็จและอนุมัติ/ให้ความเห็นชอบโดยสภามหาวิทยาลัย/สถาบัน เพื่อให้หลักสูตรใช้งานในปีที่ 6)
	1.4 การดำเนินงานให้เป็นไปตามตัวบ่งชี้ผลการดำเนินงานเพื่อการประกันคุณภาพหลักสูตรและการเรียนการสอนตามกรอบมาตรฐานคุณวุฒิระดับอุดมศึกษาแห่งชาติ

	2. บัณฑิต
	2.1 ให้มีการสำรวจประมาณการความต้องการแรงงานประจำปี จากภาวะการณ์ได้งานทำของบัณฑิตและจากแหล่งข้อมูลต่าง ๆ ที่เกี่ยวข้องกับความต้องการแรงงาน
	2.2 ให้มีแผนการจัดการสำรวจความพึงพอใจของผู้ใช้บัณฑิตเมื่อครบรอบหลักสูตร เพื่อใช้เป็นข้อมูล ในการปรับปรุงหลักสูตรครั้งต่อไป
	2.3 ให้มีการสำรวจความต้องการของตลาดแรงงานและความพึงพอใจของผู้ใช้บัณฑิตก่อนการปรับปรุงหลักสูตร

	3. นักศึกษา
	3.1 คุณสมบัติของนักศึกษาที่รับเข้าศึกษาจะต้องมีคุณสมบัติดังนี้ในข้อใดข้อหนึ่ง
	3.1.1 เป็นผู้สำเร็จการศึกษาระดับประกาศนียบัตรวิชาชีพ (ปวช.) กลุ่มวิชาไฟฟ้าและอิเล็กทรอนิกส์ สาขาวิชาไฟฟ้ากำลัง สาขาวิชาไฟฟ้าและอิเล็กทรอนิกส์ สาขาวิชาอิเล็กทรอนิกส์ สาขาระบบควบคุม หรือเทียบเท่า
	3.1.2 หรือเป็นผู้สำเร็จการศึกษาระดับมัธยมศึกษาตอนปลาย หรือเทียบเท่า
	3.1.3 หรือเป็นผู้สำเร็จการศึกษาระดับประกาศนียบัตรวิชาชีพชั้นสูง (ปวส.) หรือเป็นผู้สำเร็จการศึกษาระดับปริญญาตรีในสาขาไฟฟ้ากำลัง หรือไฟฟ้าและอิเล็กทรอนิกส์ หรืออิเล็กทรอนิกส์ หรือเทียบเท่า ที่เรียนและมีหน่วยกิตทางด้านไฟฟ้าและอิเล็กทรอนิกส์ไม่น้อยกว่า 30...
	3.1.4 หรือมีคุณสมบัติอื่นๆ เป็นไปตามระเบียบมหาวิทยาลัยเทคโนโลยีพระจอมเกล้าพระนครเหนือ ว่าด้วยการศึกษาระดับปริญญาบัณฑิต

	3.2 การคัดเลือกนักศึกษาเข้ารับการศึกษาผ่านทางการสอบแข่งขันแบบสอบตรง สอบแอดมิดชัน  และการคัดเลือกผ่านระบบโควตา
	3.3 แนวทางการส่งเสริมและพัฒนานักศึกษา สามารถแยกเป็นข้อได้ดังนี้
	3.3.1 ควรเชิญผู้เชี่ยวชาญจากภาคธุรกิจ หรือภาคอุตสาหกรรมที่มีประสบการณ์ตรงในรายวิชาต่าง ๆ มาเป็นอาจารย์พิเศษหรือวิทยากร เพื่อถ่ายทอดประสบการณ์ให้แก่นักศึกษา
	3.3.2 ควรมีผู้ช่วยสอนประจำห้องปฏิบัติการที่มีความรู้เกี่ยวกับฮาร์ดแวร์ ซอฟต์แวร์ และระบบ
	3.3.3 ส่งเสริมให้นักศึกษามีการร่วมกิจกรรมการแข่งขันเพื่อเพิ่มทักษะด้านวิชาการหรือวิชาชีพ


	4. อาจารย์
	4.1 การรับอาจารย์ใหม่
	4.1.1 อาจารย์ประจำต้องมีคุณวุฒิเป็นไปตามประกาศกระทรวงศึกษาธิการเรื่อง เกณฑ์มาตรฐานหลักสูตรระดับปริญญาตรี พ.ศ. 2558 โดยมีคุณสมบัติดังต่อไปนี้
	4.1.2 มีความเข้าใจถึงวัตถุประสงค์และเป้าหมายของหลักสูตร
	4.1.3 มีความรู้ มีทักษะ ในการจัดการเรียนการสอนและการประเมินผลสัมฤทธิ์ของนักศึกษา  และมีประสบการณ์ทำวิจัยหรือประสบการณ์ประกอบวิชาชีพในสาขาวิชาที่สอน

	4.2 การมีส่วนร่วมของคณาจารย์ในการวางแผน การติดตามและทบทวนหลักสูตร
	4.3 การแต่งตั้งคณาจารย์พิเศษ

	5. หลักสูตรการเรียนการสอน การประเมินผู้เรียน
	5.1 นำผลการสำรวจความพึงพอใจของผู้มีส่วนได้ส่วนเสียต่อบัณฑิต มาประกอบการปรับปรุงพัฒนาเนื้อหาที่ทำการเรียนการสอนให้มีความสอดคล้องกับผู้ใช้งานบัณฑิต
	5.2 การเข้าร่วมการแข่งขันในกิจกรรมต่าง ๆ ทางด้านวิชาการและวิชาชีพเพื่อให้เกิดการส่งเสริมและสนับสนุนการมีส่วนร่วมของนักศึกษาในทักษะในการแก้ไขปัญหาเฉพาะหน้าของนักศึกษา
	5.3 การดูแลหลักสูตรการเรียนการสอนจะปฏิบัติตามตัวบ่งชี้ในการประกันคุณภาพระดับหลักสูตร AUN-QA ในส่วนของหลักสูตรระดับปริญญาตรี โดยมีเกณฑ์การประเมินดังนี้
	5.3.1 จำนวนอาจารย์ประจำหลักสูตร
	5.3.2 คุณสมบัติของอาจารย์ประจำหลักสูตร
	5.3.3 คุณสมบัติของอาจารย์ผู้รับผิดชอบหลักสูตร
	5.3.4 การปรับปรุงหลักสูตรตามรอบระยะเวลาที่กำหนด
	5.3.5 การดำเนินงานให้เป็นไปตามตัวบ่งชี้ผลการดำเนินงานเพื่อการประกันคุณภาพหลักสูตรและ การเรียนการสอนตามกรอบมาตรฐานคุณวุฒิระดับอุดมศึกษาแห่งชาติ พ.ศ. 2552 ดังนี้


	6. สิ่งสนับสนุนการเรียนรู้
	6.1 มีห้องเรียนที่มีสื่อการสอนและอุปกรณ์ที่ทันสมัยเอื้อให้คณาจารย์สามารถปฏิบัติงานสอนได้ อย่างมีประสิทธิภาพ
	6.2 มีห้องปฏิบัติการที่มีความพร้อมทั้งวัสดุอุปกรณ์ เครื่องคอมพิวเตอร์ ระบบเครือข่าย และซอฟต์แวร์ ที่สอดคล้องกับสาขาวิชาที่เปิดสอนอย่างพอเพียงต่อการเรียนการสอน รวมถึงห้องปฏิบัติการสำหรับ การทำโครงงาน
	6.3 มีเจ้าหน้าที่ดูแลอุปกรณ์ในห้องปฏิบัติการต่าง ๆ และมีโปรแกรมคอมพิวเตอร์ที่พร้อมใช้ปฏิบัติงาน สำหรับใช้ประกอบการเรียนการสอน
	6.4 มีห้องสมุดหรือแหล่งความรู้และสิ่งอำนวยความสะดวกในการสืบค้นความรู้ผ่านระบบอิเล็กทรอนิกส์ ตลอดจนมีหนังสือ ตำรา และวารสารในสาขาวิชาที่เปิดสอน ทั้งภาษาไทยและภาษาต่างประเทศ ที่เกี่ยวข้อง ในจำนวนที่เหมาะสม โดยจำนวนตำราที่เกี่ยวข้องต้องมีเพียงพอ
	6.5 มีเครื่องมือและอุปกรณ์ใช้ประกอบการเรียนการสอนในรายวิชาปฏิบัติการทุกรายวิชา

	7. ตัวบ่งชี้ผลการดำเนินงาน (Key Performance Indicators)

	หมวดที่ 8 การประเมินและปรับปรุงการดำเนินการของหลักสูตร
	1. การประเมินประสิทธิผลการสอน
	1.1 การประเมินกลยุทธ์การสอน
	1.2 การประเมินทักษะของอาจารย์ในการใช้แผนกลยุทธ์การสอน
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