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amtunsinmdugeislulssmaniesaUssma Swanumivedeuses

2.23 Wuditsemeuduss wadliithilsefndeoussduiduguassasensinm

224 lesdeslnymudmfininwvesmaifigaliidian uudanuiiafinsziilag
Uszam visenuiinaviing

225 limegndationsn niegnlasenainaadumsinwle q wszanuiameay
Usengh



2.3 Ugyvnvasiidausnidn

12

- JAndAnuiiugIumaIEIneImanskazadinAanslusERuNLANF1aiY

aa

- JAndanuiuasyinweneiun e liininiegs
- fAndanudnlasiongnat seilsulunisiseuseiuaninerdeios

2.4 nagnslumsandumsinaudludyw / dedrinvesiidnlude 2.3
- dansasuasulus e INeUAINemEns LarALRFAERNS
- AN WESLAIINEEN NI UNE AN TER

- W91 ENUS NI IvINSR lANUS N AR AR

v o

2.5 ununssuifauasiansanisenenlusses 59

Y

o aa 1 = =
IUIUUFALNALUNISANTN

UIUNER
2560 2561 2562 2563 2564
FuUUN 1 60 60 60 60 60
YUUN 2 - 60 60 60 60
FuUN 3 - - 60 60 60
JUUN 4 - - - 60 60
394 60 120 180 240 240
ANNI1AZTAUNISANTN - - - 60 60
2.6. SUUTZUUATULLANY
2.6.1 Uszunaun1sIuyssans1esy
Ysuuszana
S18aLIUATIYSU
2560 2561 2563 2564
ANSSTULHEUNSANY 1,920,000 3,840,000 5,760,000 7,680,000 7,680,000
S935185U 1,920,000 3,840,000, 5,760,000 7,680,000\ 7,680,000




2.6.2 Uszanaun159udssanasneang

13

Yauuszana
SN8AZLRYNTIYINY
2560 2561 2562 2563 2564
1. ANGDULNU 540,000 1,080,000 1,162,000 2,160,000| 2,160,000
2. flvasy 540,000 1,080,000 1,162,000 2,160,000| 2,160,000
3. ﬂ'ﬂ’?’d@ 540,000 1,080,000 1,162,000 2,160,000| 2,160,000
q. ﬂ‘;ﬁmsﬁ 300,000 600,000 900,000 1,200,000| 1,200,000
93518919 1,920,000 3,840,000 5,760,000 7,680,000| 7,680,000

2.6.3 Uszunaun1sanldanenanalun1suanuudin

Uszanaumsanldanelunisuantugie Wuku 89,600 umsaau IngAnaINs18a718591919

5 Yn15@nw WU 26,880,000 UMM MN5AR8IIUIULARANLLAUSUDER 919 5 Uns@Enw WAy 300 Ay

zlaviniu 89,600 UNfaAL

2.7. STUUNISANEN
VI wuutusou

2.8 msigulaunilenn Mevnaznsamziisuseudiuuniinenay
Taanpefnyluaatugaudnudumnneu WeanAnwlundnan st aunsadisuleumieinla
ellidulumuuseniansensie@nunsnisias o TsAUNM INe1aBwIATIIMeN SN sERUUS e

A3 W.A. 2559 (NAKWIN)
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3. MANEATUATANTELHDY

3.1 wangasIngmansUndin awivimanduss

]

3.1.1 PMUIUNUIBANTIUARBANANE AT

TNUMNEANTINARDANANENT 132 B8R

3.1.2 laseasanangns

[

gnem

una.l Nl As. nangas
Japap e Inerans W.A.2558 Usuusge
W.A.2554 NW.A.2560
NUIYNH NUIYNA “uUIYNA
1| vaednwiialy lsitdoanin 30 30 30
1.1 U9Au 30
1.2 Fnvenuldtumitein 1
2 | nuandvanie laitioanin 84 72 96
2.1 3nu 24 28
2.2 AN IZAU * 68
2.2.1 J1UsAU 32
2.2.2 v denlutosnia 24
2.3 Ipndnusszauusygns
2.4 @RnAANE/HNDUTURTORNI WA USEINA
3 | nuandvdentas lsitioanin 6 6 6
mihensiunaanangns hitdoandn 120 120 132
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3.1.3 913lundngns S1e3LIneng 9

vuandgAnynaly
Auualiddndoununguaeiveolud sundlddosndt 30 wein
1. Ngu3TINTN Laitfondnduau 12 widehn
001201 Winwenwlng 3(2-2-5)
Thai Language Skills
001211 mmé’aﬂqwﬁugm 3(2-2-5)

Fundamental English

001212 AYIDING WU 3(2-2-5)
Developmental English

001213 AYIDINGHTNIVING 3(2-2-5)

English for Academic Purposes

2. NFNIVINYBYAENS Lidtosndndnuay 6 iVelinh)
Tneidenansedvdeselul
001221 asaumArmaniiionsAnAUAT 3(2-2-5)
Information Science for Study and Research
001222 AAIPULAZ TAIUTTIY 3(2-2-5)
Language, Society and Culture
001224 Aavglutinuszdniu 3(2-2-5)
Arts in Daily Life
001225 AL duduivestin 3(2-2-5)
Life Privacy
001226 WInluyaRIva 3(2-2-5)
Ways of Living in the Digital Age
001227 AUASINNEFANE 3(2-2-5)
Music Studies in Thai Culture
001228 AUFVTUIUBALN 3(2-2-5)
Happiness with Hobbies
001229 Sindaies Whlagdu Fedisinnamneg 3 (2-2-5)
Know Yourself,Understand Others, Meaningful Life
001241 AURIALIUANIUTINUIEIN Y 3 (2-2-5)

Western Music in Daily Life
001242 NSARLTIES NETTALATUIRNTTY 3 (2-2-5)

Creative Thinking and Innovation



3. NENANIFRNAEAS

16

lsidasninauau

Tnetaanansgdvnesaluil

001231

001232

001233

001234

001235

001236

001237

001238

001239

001251

001252

001253

Vv Tiniiedineieduiinyszsiiu
Philosophy of Life for Sufficient living
ﬂgumaﬁugﬁmﬁa@mmw%ﬁm
Fundamental Laws for Quality of Life
Tnefvussmaulan

Thai State and the World Community
miaﬁﬁuLLazQﬁ{]nyﬁyjﬁaq?{u
Civilization and Local Wisdom
nsiilpuAsygNaasdImy

Politics, Economy and Society
N139ANIIN1IANTLTIG

Living Management

inweIn

Life Skills

Msgwinviude

Media Literacy

AgifuAusn

Leadershipand Compassion
wadnnauuazn1sviuduiiy

Group Dynamics and Teamwork
ULIAIIANY

Naresuan Studies

mauuseneuns

Entrepreneurship

6  HUWAK

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 (2-2-5)
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4. NENAPINIAEATUATANNAIEAS Liffosndn drwau 6 widefn
Tnewdonansedvfasollil
001271 uyudiuFunden 3(2-2-5)
Man and Environment
001272 ﬂauﬁama%msaumm%uﬁugm 3(2-2-5)
Introduction to Computer Information Science
001273 ARRAEASILazad Al UTInUTE T 3(2-2-5)
Mathematics and Statistics in Everyday life
001274 gazansalluTinusedniu 3(2-2-5)
Drugs and Chemicals in Daily Life
001275 DIMTUAZIDTIN 3(2-2-5)
Food and Life Style
001276 wasunazalulaglndsn 3(2-2-5)
Energy and Technology Around Us
001277 WERANTIUNYWE 3(2-2-5)
Human Behavior
001278 FIAUATAUNN 3(2-2-5)
Life and Health
001279 Wenmanslutinuszaniu 3(2-2-5)

Science in Everyday Life
5. ngu3vInaungy Gepulaitumibeindiuin 1 widlefa
001281 Avazn1seenidanIy 1(0-2-1)

Sports and Exercises

AN0UN 2 NUINIVILANE

nuMIP AN IuUlitdeendn 96  wuwAA
2.1) JvmnU 28  wulwnA
252111 UARAGALAT Y 4(4-0-8)
Fundmental Calculus
252112 uARAAG 4(4-0-8)
Calculus
255121 anALATIZN 3(2-2-5)

Statistical Analysis



256103

258101

258102

261100

261107

261108

2.2) Ay uanizanu nuulitssnda 68 U8a

261381

262001

262002

262003

262201

262202

262203

18

wildosdy

Introductory Chemistry
Frmendecdu

Introductory Biology
UURN5¥TINen
Laborlatory in Biology
UsgThlasimunisvesiand
History and Development of Physics
nanwland 1

Principle of Physics |
nanwland 2

Principle of Physics |l

2.2.1) A9¥109AU 32 PUYNA

UfURnsTiAndTugs

Advance Physics Laboratory
MsAeansmudnguiiteTnguszasdionns
AuTEndUsEENe

Communicative English for Specific Purposes
in Applied Physics
Msfeasnwdinguiien1siinseiddunis
AuTEndUsEEene

Communicative English for Academic Analysis
in Applied Physics
msﬁamsmmé’aﬂqmﬁamsﬁwLauamamu
AuTEndUsEEN

Communicative English for Research Presentation

in Applied Physics
nsrUIAsNaAndUsTend

Methods of Applied Physics
nafansdmsuandUszend

Mechanics for Applied Physics
gaunilanduszidndidsatnd miuianduszyna

Thermal Physics and statistical Physics for Applied Physics

4(3-3-7)

3(3-0-6)

1(0-3-2)

1(1-0-2)

4(3-2-7)

4(3-2-7)

2(0-4-2)

1(0-2-1)

1(0-2-1)

1(0-2-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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262204 namansAreududnsUTANdUsEnd
Quantum Mechanics for Applied Physics
262205 pAunarMsduasiitoud mIuEndUsznd
Wave and Vibration for Applied Physics
262206 wiwdnlwihdwiuanduszens
Electromagnetism for Applied Physics
262207 Handunulvsddwsuidndusvend
Modern Physics for Applied Physics
262212 aunsaluaziv9sBiannsedngd
Electronic Devices and Circuits
262391 UftAnsnsiAndussgnddugs
Advanced Applied Physics Laboratory
262397 GIEGTY
Seminar
2.2.2) Jywdan uulidesnin 24 wiedn

De

Tiaaneusedanngulangunialy 3 nguil
1A v a a a ¢
nguIvdiudiannseiing

262210 N1TATIZI9RT NN
Electric Circuit Analysis
262211 1asdiannsedindifsleuzaen
Analog Electronic Circuits
262220 svuuidneaidowdu
Introduction to Digital Systems
262313 2AIPT B UAONRATNTUTZENALTY
Analog Integrated Circuit and Applications
262314 poUlndidnnseiingd
Optoelectronics
262315 vandAnyuaziuudiassesgunsalansisii
Principles and Models of Semiconductor Devices
262321 svuuileadaadu
Introduction to Embedded Systems
262322 LOYALOALATNITAILATIZA0TN
HDL and Logic Synthesis

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

2(0-4-2)

1(0-3-1)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)



262323

262324

262325

262330

262332

262333

262334

262341

262385

262401

262416

262417

262418

262425

262426

262428

20

mMsdeulusunsunauimesdmsuiidndussend 1
Computer Programming for Applied Physics |
nMsfeulusunsuneuiiimesdmsuiidndussend 2
Computer Programming for Applied Physics I
AeufmesIvimideed

Introduction to Computer Vision
NTIATIE R Y UAZTTUY

Signal and System Analysis

TYUUATUANLTALH

Linear Control System
299sdyanauuraRauULEnwUUTUsWn U A D e s

Introduction to Mixed Signals on a Programmable System

on a Chip (PSoC)

Wuwo suayi9asUsyuianadyyu

Sensors and Signal Processing Circuits
waluladiduies

Sensor Technologies

wludidnnseindidosiu

Introduction to Nanoelectronics
msmumndsarluiidndussanddosi
Introduction to Numerical Methods in Applied Physics
ﬂ']‘iEJEJﬂLL‘U‘U’NQii’J@JL%QLLE]U%%E)?\

Analog Integrated Circuits Design
nsUsznanad aTueuraonuay
ﬂ']‘iEJEJﬂLLUU’NQiﬂiENﬁQJJQJﬂm

Analog Signal Processing and Active Filter Design
TUUAITBYALUUNITTINVWIA LYY

VLSI Data Conversion Circuits
mMaSeudvenedosdmiuidndussanddosi
Introduction to Machine Learmning for Applied Physics
NN588NWUUIITIINAINGA

Digital Integrated Circuits Design
NTUSTINANATYY UL UUATHOD

Digital Signal Processing

3(2-3-5)

3(2-3-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



262429

262431

262432

262434

262435

262436

262442

262443

262444

262445

21

ﬁ?%@%ﬂﬁj@%@ﬂi%UUﬂ’]5EJEJﬂLL‘U‘U’NQiNﬁZLI
meTnuuulusinsule

Avanced Topics the Programmable System on a
Chip (PSoC®)
MTIATIALAYEBNLUUI TN TABANTEUANNAINg
uazlulasm

Radio Frequency and Microwave Communication Circuits
Analysis and Design
MsunsnIzanenduwimanlilihuas nseenuuy
awenebesiy

Introduction to Electromagnetic Wave Propagation
and Antenna Design

w3 louituas

Fiber Optic Network
msdeansteyauazlaseiioreninnes

Data Communication and Computer Network
N1588NLUUNITNIDITININGA

Digital Filter Design

SEUUAIUANIAEABUNIMDS

Computer Controlled Systems
in3esdlofnuarszuuidhasiatafenouimes
Instrumentation and Data Acquisition System
szuvauaunailioliles

Discrete Times Control System
NM99RNLUUISUUAIUANAINU

Robust Control System Design

NANAIYIFIUNAIIU

262250

262251

262252

nafansvaslng

Fluid Mechanics
nsenemaedouted
Introductory Heat Transfer
wAlulagna sy

Energy Technology

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)



262253

262254

262255

262354

262355

262360

262361

262362

262363

262364

262365

262456

22

wialuladauiu

Coal Technology
Wandna 19 1Uv9991A13
Building Energy Physics

wasuAInTagumde lduaznsruIunTng

Waste to Energy and Combustion Process

URURAM SN
Energy Laboratory
MTIALaLAINla InNIiEnd

Physics Measurement and Instrumentation

\wadLaIeTinguaznsUTEENd
Solar Cell and Application
mmﬂ%ugﬂ%’amaﬂuwé’amu
Biomass Conversion to Energy
NIFIANITNAIU

Energy Management
NansEnuvemduiviuindon
Energy Effect on Environment
WAIUAIIUTIUIINLEIDITINE
Solar Thermal Energy
MTIATIZINEI Ul
Electrical Energy Analysis
N1599NLUUTEUUNEIIUAIINTOU

Design of Thermal Systems

nauIvIaIuIaAans

261361

262270

262271

262272

Nandanuzveauda

Solid State Physics

Tanmans

Materials Science
YUNNAFNANS AT NTUTaN

Analytical Thermodynamics for Materials

WS ANTNENS

Physical Ceramics

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(0-6-3)

3(2-3-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



262273

262274

262275

262374

262376

262381

262382

262383

262384

262385

262481

262483

262484

262485

262486

262498

23

HANAERSSIFLDNG

X-rays Crystallography
TavgAnemeanmdosdu

Introduction to Physical Metallurgy
AALURYDITAR

Properties of Materials
wsinlwiwagwsfinladidnyin
Electroceramics and Dielectric Ceramics
Jaouimanuaznisuszend

Magnetic Materials and Applications
wialulagyudiuud

Cement Technology
anurvesdeauninsalny

Solid State Spectroscopy

1Assasne audinaznsldnuveslaziazlans wau

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

Structures, Properties and Applications of Metals and Alloys

WATANTIUUNANAN YULYDI a0

Techniques of Materials Characterization

wiluddnnseindiesdu

Introduction to Nanoelectronics

wialulagnaunin

Concrete Technology

Handansfesiuaransiiiieinds

Semiconductor and Superconductor Physics

wilumeluladideady

Introduction to Nonotechnology

wialulagnisiedouilauuns

Thin films Deposition Technology

nsnAnTauazn1sloiu

Corrosion and Protection
2.2.3) INe1ANUSIEAUUI YRy 1913

InvdnusTeAuUT YRS

Undergraduate Thesis

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6 BUUNH
6 KUILAR



24

2.2.4) annarne/Hnausursornaulusislseimne 6 wilefin
262492 nsiineusuvsernaulumsusena 6 MBAn 130
International Academic or Professional Training
262499 annafne 6 Mein

Co-operative Education

3. NUINTVUABNLES uulidesndy 6 viIein
TdnanunsadonseungiviUnaeuluuming dewsms vieandugaufnwau
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3.1.4 WAUNISANE

001201

001211

001xxx

001xxx

001281

252111

261107

Qe
)}

[
=
=b.
—_

= 14
AALIYUAU

inwznelng
Thai Language Skills
mmﬁmqwﬁugm
Fundamental English
vanainAnwinly nguinuyveeans
vanainAnuinly nguiviineieaniuazadnman;
Auazmseanmasne (Taduldduminein)
Sports and Exercises
UARANAYATIY
Fundamental Calculus
nanwand 1
Principle of Physics |
574

3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
1(0-2-1)
4(4-0-8)

4(3-2-7)

20 idena



001212

001xxx

001xxx

261100

252112

256103

261108

26

=
AAseulany

NWIDING WU
Developmental English
v Anwihly nguivuywemans
v Anwnly nguivdeuman;
UsgThlasimunisuesiand
History and Development of Physics
UARANH
Calculus
wildosdy
Introductory Chemistry
nanwland 2
Principle of Physics |l
394

3(2-2-5)
3(2-2-5)
3(2-2-5)
1(1-0-2)
4(4-0-8)
4(3-3-7)

4(3-2-7)

22 WUYAA



27

3 2
ANASBUGU
001xxx v Anwnly nguivdseumans 3(2-2-5)
258101 Faivendosdu 3(3-0-6)
Introductory Biology
258102 UURNSTYINen 1(0-3-2)
Laborlatory in Biology
262001 msdeansnwnsanguile inguizasdianesuilandusygne 1(0-2-1)
Communicative English for Specific Purposes in Applied Physics
262201 N3EUIITNITANdUsTENA 3(3-0-6)
Methods of Applied Physics
262202 namansdmsuiandussend 3(3-0-6)

Mechanics for Applied Physics

262206 wiwdnlwihdwiunanduszens 3(3-0-6)
Electromagnetism for Applied Physics

XXXHXXX I aen 3(x-%-x)
Elective course

594 20 “UnA



001213

001xxx
262203

262204

262205

262212

XXXXXX

28

=
AAseulany

AWIDINGHINVINT
English for Academic Purposes
vinadn@Enwnly nguinineimaniuazadnmans
gaunilanduszidndidsatind miuianduszyna
Thermal Physics and Statistical Physics for Applied Physics
nafansateuRudmuRaAndUsEend
Quantum Mechanics for Applied Physics
pAunarMsduasitoud muEndUszand
Wave and Vibration for Applied Physics
gunsaliaziasdidnnsednd
Electronic Devices and Circuits
A EeN
Elective course

379U

3(2-2-5)

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

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(x-x-X)

21 w2ena



255121

261381

262002

262207

262397

XXXXXX

XXXXXX

a 14
ANALIYURAU

anmLATIEN
Statistical Analysis
UfURnsTiAndTugs
Advance Physics Laboratory
mMsdeansnwsnguiiion e il dvnsiuiiandlszond
Communicative English for Academic Analysis in Applied Physics
Handunulnddmiuiandussend
Modern Physics for Applied Physics
Fuun
Seminar
LGN
Elective course
AN
Free Elective
374

3(2-2-5)

2(0-4-2)

1(0-2-1)

3(3-0-6)

1(0-3-1)

3(x-x-X)

3(x-x-X)

16 wU2enA



=
AAseulany

262003 nsAeansnwdanguiiiensiauenanuiwilEndUssend 1(0-2-1)
Communicative English for Research Presentation in Applied Physics

262391 UftRnsmaiEndUszgndtugs 2(0-4-2)
Advanced Applied Physics

XXXXXX Laboratory 3911aen 3(x-%-x)
Elective course

XXXXXX JnGeN 3(x-x-x)
Elective course

XXXHXXX nGeN 3(x-x-x)
Elective course

XXXHXXX AU NFDNES 3(x-x-x)
Free Elective

398 15 wiqena
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JUUN 4
=] 12
AALTIUAY
XXXKXXX Fvnaen 3(x-xX)
Elective course
XXXXXX A naen 3(x-xX)
Elective course
262498 InprdnusTeAuUT YRS 6 Wuwn
Undergraduate Thesis
59U 12 wiaena
JUUN 4
=
nasguldany
TdaniSausnedvnesaldll 1 s183%0
262492 nslnausuvseblinaulusneUsene 6 NUWAN %50

International Academic or Professional Training
262499 anniaAny 6 videne

Co-operative Education

594 6 ¥uIBnm
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3.1.5 A195UN8518UN

001201 inwenuelng 3(2-2-5)

Thai Language Skills

amudfyuardnvarvesnw ingluviundiaulng  warlugiuziniesdienisdeans
FeusvlinvetansUTelanIsINnssu S Ialeag19nInevIneaInvang faszinndodsfiusinazdo
Budnnsoiind Ugnilednidumnuinniseu saianinuensinsgiiaseiieviiiefinsannmeids
sufad wazlnslamzedubmusmienuiisdesiudimilvg danulanluudundneg (asugia
Msiiles @n1ansalings) augluiumsimuvineensldnining Taeduinveniserunasnisideu
Huddey

The importance and characteristics of Thai language in Thai society as a meaning
making tool. Learning about various kinds of modern media including newspapers and electronic
media. Cultivating reading habits and practicing analyzing and criticizing literary values especially
relations and values in Thai and global societies in various contexts (economics and politics in

different situations) along with developing Thai language skills especially reading and writing.

001211 mmé’aﬂqwﬁugm 3(2-2-5)
Fundamental English
NsALINTHeNI¥ é’ﬁﬂqwﬁugm nswe nsenu uarbensaliitontsdeansly
usunenseg Tunsiessusmdmsudiaulan
Development of basic English listening, speaking, reading skills and grammar for

communication in various contexts in preparation for a global society.

001212 AYIDING WU 3(2-2-5)

Developmental English

MslFsuANLSMSFIuNY Sangy Feaansadgnileinueiusingg luansedl 21
wagmswailusumsite mawe nseu waghensal ieliidlanazanunsadeansteyaiiuriad
gaslanlluusuniiierdosiuansei

Gain knowledge of the English language, cultivate 21st century skills and develop
in the areas of listening, speaking, reading and grammar in order to understand and communicate

real-world information used in different relevant context.
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001213 AYIDINGHTNIVING 3(2-2-5)
English for Academic Purposes
N1SWAIUIINYENTWIBINGELABLIUTINYEN1TEIU NS LazNITANYIAUAILTS
Jmslunisiessuidmsudiaulan
The development of English skills with an emphasis on academic reading, writing

and researching in preparation for a global society.

001221 asaumaAmansiiianisinuduath 3(2-2-5)

Information Science for Study and Research

AUNUIY ANUFIAYVOIAITAUNA UTLLANVDILNEIAT TAUNA NITLUIDILNAT
ansaumaingg mslimaluladansaunauazmsdeans mssiviviudeuazaisauna nsdnnisnmg
Msiden nsdaATIgy waznsiaueasaune saenaunsasuaiigSoulianaing uazdidely
msldmanug Sarwedy onvu Jednduazndnyasiousiufiu

The meaning and importance of information, types of information sources,
Access to different sources of information; application of information technology and
communication, media and information literacy ,knowledge management, selection, synthesis,
and presentation of information as well as creating positive attitudes and a sense of inquiry in

students, diligence, patience, honesty and gratitude to the country.

001222 A9 AIAULALIRIUSTTY 3(2-2-5)

Language, Society and Culture

a1 7 [

Audlufeiune  wagaruduiussenitanmwniddednuuas Tausssuiiansan

(% L4

Tandtrinsdsauuarfausssafiasfiouiunmn aamwmamudydnual Tassadammadiauuas
Sausssaluanumunelndiifaiunsuwey nswusivdsusaznsldnmululaniunsuuny

The relationship between language and
society as well as language and culture in terms of the ways in which language reflects society and
culture. The study includes verbal and symbolic communication, new meanings of social and

cultural structure, changes of language and usages in borderless world.
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001224 Aavzlutinuszdniu 3(2-2-5)

ArtsinDaily Life

‘ﬁugmmmif L%ﬂﬂu@mé’ﬂwmmﬁmﬁu ,AUNUNY AUAILAYE ANUUANATY 20919
ANNFNITUSTENINL vasRaunssul sennenee taun Fansfiad Ussendfald Wieudad landad lan
viauAad oz Aavzdeadielval Tnskiunsiivszaunisainisgunisnin uagnismaaesfoRamutu
ﬁugmmaﬁaﬂﬂssuﬂssmwﬁmﬂ iomswann eud Whle waznisUgnilesatoumsgunios fanunse
thandszgndld T Guusslovd lunsdidudinuses1Tu uasduiudiuuiundnag eluseduioadu
uazanale

Art fundamentals and understanding in the basic features, meaning, value,
differences and the relationship between the various categories of works of art including fine art,
applied art, visual art, audio art, audiovisual art, and new media art. Through the artistic experience
and basic practice on various types of art. For developing knowledge, understanding and
indoctrinating aesthetic judgment that can be applied in daily life, harmonized with the social

context in both the global and local levels.

001225 A dudiuvesdin 3(2-2-5)

Life Privacy
U uazamnudiiugiumsduenududiud wdndvduywery ngranemsiuemdudiu mou
Dudwshduteya duguam fuitegordouaziavaniu suneluladansauma msRvingansenna
Wudusn anududiuiiludinusedriu

Philosophy and basic knowledge of privacy. Human rights, privacy law. Privacy
regarding private information, health, residence, and information technology. Protection of

privacy, privacy in daily life.

001226 W InlugpRvia 3(2-2-5)

Ways of Living in the Digital Age

Wiz maunsalunslide nisldgunsaineniiunes wargunsaldeansussiny
199 N15AUAN AATIeY Useidiuml AnSuavnisasneassd aseninineasesssunaranusuiinteu
YU IANINNEANTTHNTADENS

Development of skills in media usage, various computer equipment utilization,
inquiries, analysis, measurement, rights and creation, including ethical awareness and individual

responsibility to the society in communication behaviors.
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001227 AURTIR NBANE 3(2-2-5)

Music Studies in Thai Culture

Snwmziaziuuinisvesaunivssinneie Widdin sutunuimmihfiauaidu
quyIsNINLazANUdAYsofRLLAL TNUETTY

Uniqueness and development of various genres of music in Thai Culturelncluding

its roles and functions, aesthetic values, and significance to Thai society andThai culture.

001228 ANUFUAUNUBALIA 3(2-2-5)
Happiness with Hobbies
WARANgY BsdUsEnauiugiuressaienugulunsdiudin mefnegna
a¥eassd nsahETInanuInueAsniieduaiumugluTinuar dsay
Concept of happiness, basic elements of happiness in life, creative thinking,

Creation of works from hobbies to promote life and social happiness.

001229 Sindaies Wilagdu Tiendannamneg 3(2-2-5)
Know Yourself, Understand Others, Meaningful Life

1%
=

af nnsrEnATeIMUMILALLEY AruAANNINglunslETIn nsFinuileBusd1ednds
mMsguansualiaNidnvesnu madlannuidninAnveddu nsdrileiauTuniudinuasugia
Smusssunazdainden msliiianasihnusniugdusdiiainsassd

Mindfulness, self-reflection, meaning of life, deep listening, handling
emotions, empathy and consideration of the social economic cultural and environmental

context, living and working constructively with others.

001231 Vv Tiniiedineiedudinlsesiiu 3(2-2-5)

Philosophy of Life for Sufficient living

mmiﬁugmﬁmﬁw%’mpLLaxLLu’aﬁﬂ TanviFd F29iel Usae1aie uazitnisaiiludie
Uszaunisaldunsegaian naonsudadeviefievlviidinaieninudslutinuazauluynifvesd
Foidos teUszgndldlunsatisassd Wanndinidaunm fustlovinazauededany

Basic philosophical and conceptual knowledge on worldview, attitude, philosophy
for life, lifestyle, valuable experience and factors or conditions which influence success in all

aspects of life and profession of respected people.
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001232 npunefiug L iioamn e 3(2-2-5)
Fundamental Laws for Quality of Life
ngneTiAgTesfuRmAMTIneailan 1y ﬁm%%uﬁugm Ansuywevy A3us5unsidaelugadavia
npmnensnsAumatiyan ngrinedanndeuuszngvanefiisitosiunisduesesial fausss s
nnvsedue Metosiumianngmmssui 21
The laws concerning the quality of student life such as basic rights, human rights,
media ethics in the digital age, intellectual property law, environmental laws, the laws relating to
the protection of art and culture as well as the laws pertaining to the developments towards the

21st century.

001233 Inefuussnaulan 3(2-2-5)

Thai State and the World Community

AuduRusseninaUszmelnedudenulan aeldnisiudsuwdasiuginiatdi g
Frudrouatelnionisdinuludagtu uasunumvednevunilan aseaauwualiiuluouiannis
Uszgndldanufifloniswauiaues nsdfiudinedeiinusisy wagnsifunaiilesiifinueives
daulvewazdinulan

Relations between Thailand and the world community under changes over time
premodern period to since the present day and roles of Thailand in the world forum including
future trends, applications of knowledge in self-improvement, ethic of life management and being

a good citizen of Thailand and the world.

001234 91553TUMAznT Uy vieany 3(2-2-5)
Civilization and Local Wisdom
9150555 lugARNe 9 ATTmusey 3030 Uszindl ASnssu aRnuide piidyaviesdu
uaznsey3ny duvon wasimunnlitya ey
Civilizations throughout history, cultural evolution, ways of life, traditions, ritual

practices, beliefs, and contributions, development are preservation of local wisdom.
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001235 N154il09 LATENA wazdeny 3(2-2-5)
Politics, Economy and Society

o o =

AUNUIELAL ANFURUSVDIN5LED Lﬂ‘i‘lsﬁﬁ% d9A0 WauIN1INTIBYTTAVAING

0 v w

Msllesiiugiu Nslasuarn1sUTuRwesUssmamuIkasaam nMsUnasewsunalng ssuy

= o a

wsugialan nansenuvedlanIATunIuAsygia WsEERINUEIUL NITMLLATEgRIkAsIRNYDY

X
(% 9 (% (% (%

Usenelng uywdtudeay deuineniugiy madasadovdian nsdmnamisdien Snuuedinu
lendnualdsnulng Samdsnnsussgndndnin ieldlunisdsedinliegsonldnunssualanuanis
Wasuulasianiadles wiswgnauwasdeny anuduiusvesssuulaniuussmale

Meaning and relationship of politics, economy and society, development of
international politics, fundamental politics, politics and the adjustment of developed and
developing countries, Thai politics, World economy systems, influences of globalization in terms
of economy, fundamental economy, the development of economy and society of Thailand,
human and society, fundamental sociology, social order, social refinement, social characteristics,
uniqueness of Thai society and the application of the body of knowledge to one’s living in a
dynamic world of change in politics, economy and society and relationships of world and Thai

systems.

001236 N139AN13N1ALTUTIN 3(2-2-5)

Living Management

ANu3uazsinye Agafuunum i sssumivesayud uaztaduganuduianidadu
lugdnfienusuRavey aanfn wagiiviuimuInsnanermansuazinalulaglunsliinliviuaie
Lnmsmiiudinmundnamsssuadesssy Tassnmasiiuisvhunanaatavedanluamssud 21 7
Fududesiunumidulszmeue@ounazUssneulan

Living Management: knowledge and skills concerning role, duty and human nature
as well as factors relating to sustainable development in improving responsibility, thinking skills
and being updated with modern science and technology in daily life. Living ethically along the
dynamics of 21th century which is essential to the members of ASEAN Community as well as

world community.
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001237 VinyeAin 3(2-2-5)

Life Skills

A3 unumutnd uazanusuiinreusieaseunii uazdenu n1suiudadiiunis
Wasuwasesdae vinweTinuazendnnnsnuluanissuil 21 vinwelunsdangu uaznisuius iy
ANUANATNATIALALNITMNUATIANITIAVBINULEY Tinwenaseufduiusludinuuazludiaudiy
Sausssu inwgnsiiiunananuayiuiinveusenanan wazvinuennsainnzdiuaznnsiuiinveuse
vt

Knowledge, relating to role, duty, and responsibility of an individual both as a
member of a family and a member of a society which include an adaptation to changes in a
society, life and career skills 21st century, flexibility and adaptability skills, creativity and self-
direction skills, intra-social and cross culture interaction skills, productivity and accountability

skills, leadership and responsibility skills.

001238 Ms3iviude 3(2-2-5)

Media Literacy

nszvIuMsiviviudelugaiivia dewianudilalunquinansenuvesdenguide
Anw lawn 1e1AR deyyeaansuunfnnisiawan Audnvue Lardvdnavesdesinaliy uazdeRava
savlensiasfiumiousudewsiarUssiandnanifesnaviiuanunisaifistulugadagi

Processes of media analysis and acknowledgements in digital literacy.
Understanding of media effect theories such as myth semiology and advertising concept,
attributes and influence of contemporary and digital media. Analyzing of contents on every
current platform.

v

001239 AMgHInAUANT 3(2-2-5)

Leadershipand Compassion

mnuddguesin fuilummssedl 21 naeuifmennuin msliTinseninn
madunalan nalesid AnwuunUtaffmunsifanssndsessaeiaansadusumilunsi
SRENIRNAIE)

The importance of leader, leadership in the 21° century, learning and living with
love, good global citizenship, studying good practices of conducting public activities as a guideline

for learners' own activities.
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001241 aumnsnzIunnluinuszdn iu 3 (2-2-5)

Western Music in Daily Life

qUYTENIMNAURS 03AUTENaU 159as1e LazeradeveInunIayiunn Ussnnueaun
wasluBindszdiu ndnmsiansaluaziurunisaus’ nszuiunsUsEgnAmsaunsngfunnly
TinUseaniu

Aesthetics of music, elements, structure and the history of Western music. Style
of music in daily life. Criticism and admiration of music. The application and process of Western

music in daily life.

001242 N19ANLTIES19ATIALAZLIRNTTY 3(2-2-5)

Creative Thinkingand Innovation

nsrvIuMIiaLILinnssy BmswiddnlagnauwazAunusinmivesdym n1sasis

waznsdenuwIAUAN NsE UL UUYeIEUAMEEUINTS NeaeuTuauuswaziutoya nsRLiu
P99 UBINNTDONUUL/a519/MAdeuT Y pEeTInimaeiiusAvs i mavihendsidgalufiunu wy
a1 N135EANAINAR NsFnaula NIl INETIALAZNITIANI TAUALTALE

Innovation development process; means of accessing customers’ mind and
discovering the roots of problems; generating and selecting ideas, creating rough prototypes,
testing in the field and extracting information, quick and efficient design-build-test cycles, getting
things done as a multidisciplinary team: brainstorming, making decisions, giving constructive

comments and managing conflicts.

001251 walnnguwazn1sinnuduiiy 3(2-2-5)

Group Dynamics and Teamwork

WOANTINASY MALIFUNGANTINTINAGN NIRAUINTVBIFNBAULAY YBaNGH
dundenvilaniieg voengu madiAedesiunguvesyana nsadesmungy Madsuvinunive
nau nsdeansnnglungy sUkuvveImsiawduiin wuime msadeiuay uazedetne anudy
dunilsduiinrfuvongu YedeiidaaiunmsvhnuduiinwasiinasuuReadudy

Various behaviors regarding grouping behaviors, development of group
characterization, group’s environments, interpersonal relations versus group involvement, group
persuasion, change in group attitudes, intra-group communication, teamwork model, guideline to

create Team and Network, group unity, factors enhancing teamwork and practice of teamwork.
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001252 WIAIIANY 3(2-2-5)

Naresuan Studies

wizT1wUsy TRaufanszusmsum L dufinunszsvnsdeialunisuinssunis
usiufulususing iU Laswsia deuuaznsmasemaiagyieuliiiusndnuavosaulveiifeUszasd
TUAUANG LU NITREINIANTANLTE TN LY anundmganduaarainudednd wavay
DANURDNITHATEY Ugy v

Biography of King Naresuan the Great; his royal duties while reigning the kingdom
such as economy, society and international affairs reflecting Thai identity in various aspects
namely the pursuit of knowledge, perseverance, endeavour, courage, sacrifice, loyaltyand their

tolerance for troubles.

001253 madudusznaunis 3(2-2-5)

Entrepreneurship

msufuRnislunsidudusznounisgsia nawduntsdumuunanudalminiegsia ns
Uszifiulonalumsmeaelvl waznisSugsialvallaediunisszyssislminidululduaznnsussidy
Aregsenvegsialmiity madieseiEsiarremudiialunssidugsitlmiiy Beudaunady
mamsﬁaé‘?&qsﬁﬂm auliuueuiiieites uazwginssuweasznouns wugihyueudmesg
fagunsidugusznouns uasanuideulestuainnindug iieades tedetienienisusznouns
uazusinsgaianagniiiieanueysenaeiedsdy

The entrepreneurial practices with an emphasis on learning how to find business
ideas, evaluation of new market opportunities and starting a new venture; focuses on identifying
and evaluating new venture, and how to recognize the barriers to success. Exposure to the
stresses of a start- up business, the uncertainties that exist, and the behavior of
entrepreneurs.  Theoretical overview, entrepreneurs, entrepreneurship's links with other

disciplines, and entrepreneurial networks and alliances. Strategies for sustainable survival.

001271 uywdivdundey 3(2-2-5)

Man and Environment

SEUVTIALAYAINVAINAAINNTINN AUFUITUTIENTIUYYIAUSTTUYIF WAz
szuviinaudnig . madsuuadesiainauayssuunywiidsansenudedunndey YeuANNTI0ssy
uanmzvedlan nsiUdsuudasanmgiennia iWmsnensianniididu a3esssudunndouuazns
ass3ndiinuazanuaszmin waznsiidusulunsdanisdwandon

Ecosystems and biodiversity, man-nature and ecosystem service, human structure and
system change that effects on environment, planetary boundary, climate change, sustainable development

goals, environmental ethic and consciousness building, and environmental public participation.



41

001272 poufipD S SALIMAT ALY 3(2-2-5)
Introduction to Computer Information Science
aunsveamaluladaeuimesainedndslagiuazeudululdve analulaglu

UM BIAUTENOUVBITEUUABLNILADS 815AKIT BaudLIT Joyanauiiames I5015v91uv84

poufves fugtuszruuinietns wistedumedilnuarnsuszgndldan anudeddunslinussuy

N33nN1sPeya syuvasaumna lUsunsudinaudnlulds wmelulafdenan nsweunsdomaiv ms

ganuuUkazANIU dvnaveanaluladnouyvduazdny
Evolution of computer technology from past to present and a possible

future, computer hardware, software and data, how a computer works, basic computer network,

Internet and applications on the Internet, risks of a system usage, data management, information

system, office automation software, multimedia technology, web-based media publishing, web

design and development and an influence of technology on human society.

001273 aglaraniiazadnlutiinuszariu 3(2-2-5)
Mathematics and Statistics in Everyday life
arudidosumsadnmaniuazadfluiinusesiiu Usenoude myialunes o

m'ﬁm‘ﬁuﬁﬂmaw%mm A1SANUIUNNE ﬁ’ﬂ,i ﬂ'%?%amwm ﬂ@ﬂL‘ﬁj’EJ uazdluan ‘ij’umauﬁlumiﬁﬁm

foya FBnafunusmdeya milinseideyauaznsinaueteyaideiu anutnandy wagns
foauladeadnidoiu

Fundamental knowledge of mathematics and statistics for everyday life including
measurement in different types of unit systems, surface area and volume of geometric shapes,
tax, profit, depreciation, interest and discount, process of data survey, data collection methods,
introduction to data analysis and presentation, probability, and introduction to statistical decision

making.

001274 guarasiallutinusedniu 3(2-2-5)

Drugs and Chemicals in Daily Life

Arwsidosiunesiuagiaiifue Tnyunms wandusiaiuens nudueiesdenuay
gnananulnsliludin Uszdriuiifedesiuguan naensumsidenlduagmsdanisiieliiAnanu
Uaensefugunimuazduindon

Basic knowledge of drug and chemical, nutrition, food supplement including
cosmetics and herbal medicinal product commonly used in daily life and related to health as

well as their proper selection and management for health and environmental safety.
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001275 DIIHALINT I 3(2-2-5)

Food and Life Style

UNUIMLAZANUEIAYUDI91T IUTINUT2I1 U TAUSITULAZNGANTINNITUSLAADIAT
lugiiniasing 9 vadlanuazlulsemalne $9uda8vaNave 1585 TINA U TEImMARBNG ANSINNTUSINA
vaslny Lendnuaikazidyaauemisvesing nnsidene msfimunzausenIufaIn1sTedIIng
p1Inaiden Jeyausenaunisinnsaidontonms wagemsuariitintunisiudsuutasluge
TamAtm Anumsenidn uwasdnedanndon

Roles and importance of food in daily life, cultures and consumption behavior
around the world including the influence of foreign cultures on Thai consumption behavior,
identity and wisdom of food in Thailand, proper food selections according to basic needs, food
choices, information for purchasing food, and food and life style according in the age of

globalization.

001276 nasuLaznalulaglnds 3(2-2-5)

Energy and Technology around Us

Anudfiugudundsusazimaluladlnds Aurveandsnu wdarulil wdoy
Founds ndsewmaden welulafuaznisuslaemdsnu msudlaandanumsdenaniunisaindeu
fuaniazlandeu aamunisaiiifsadesiundsunazimalulad mseydnundanuesnaiidusm msld
W&IUDE19RA1M NSRENATENTNd MUV A LA TN E sy

Fundamental knowledge of energy and technology around us; energy sources and
knowledge about electrical energy, fuel energy and alternative energy; relationship between
technology and energy consumption; direct and indirect energy consumption; global warming and
related energy situation; current issues and relationship to energy and technology; participation

in energy conservation; efficient energy use and proactive approach to energy issuers.
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001277 WeANTIUNYWE 3(2-2-5)

Human Behavior

Anudiisafunginssuayes ludiuse wu wuAaReafunginssy Nugiums
FinmvesnginssuuaznalnisiiangAnssy nsfiafduudyae aud uagarsiferdestunsiian
113505 138uF Aud wazn 1w Ul uaANaaInaIu1eg NRNIINLYYEN1IdIaY
ngfnssueUnd Tauen1siasginginssudun Wensuszgndlfludinusesiy

The knowledge of human behaviors such as behavioral concepts; biological basis
and mechanisms of human behavior; mindfulness, meditation, consciousness and its involved
substances; sensory perception, learning and memory, language; the intelligent and others
quotients; social behaviors; abnormal behaviors; human behavioral analysis and applications in
daily life.

001278 FIAuATAUNN 3(2-2-5)

Life and Health

FIALATNYANTINAVAIN  N1TPUALATATINETUAVA NVBILAAEYITY  SuhanTs
Usggnaldmnuiuaziinug ilensiannaunm¥inegsieiies

Life and health behavior, health care and promotion for each age group including
the implementation of the health knowledge and skills for continuous improvement of the quality

of life for oneself and other.

001279 WenAanslutinysedniu 3(2-2-5)

Science in Everyday Life

UNUINYDEINEIANEASLaTINALLAEN 1A UTININ NIUAIN LAZYTUINITAINTNIIAY
Ineransvedanissuuiiiedoiuiinuszdu Ieud eiTiauasdmandou wil ndauuay il
msdeansinsauunay ggdenine Tanuazeinia wazauilmiqmdimemansuazimalulad

The role of science and technology with concentration on both biological and
physical science and integration of earth science in everyday life, including organisms and
environments, chemical, energy and electricity,telecommunications, meteorology, earth, space

and the new frontier of science and technology.
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001281 AWILAYA1T00NAIAINE 1(0-2-1)

Sports and Exercises

A5l uAN N1300nAdINeL Rl NAS19ANITANINNI9TIINTY LaZNITNAFDY
AUTIONINNNNY

The sport playing, exercises for improvement of the physical fitness and physical

fitness test.

252111 UARAGALAT Y 4(4-0-8)

Fundamental Calculus

adauazauseiowesilaidy oyiudvesilaidunarnsuszynd nasseyius Uius
yosilafdunazmsuszgnd adiansynu3ius aunsiBseuiussusuivdauuusnduusle

Limits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and applications , techniques of integration, separable firstorder

differential equations

252112 uARAAG 4(4-0-8)

Calculus

JteAuneY : 252111 UARARALAFIU

szuufidandenn aunsdefuaaiy Uiiuslinsuuy Wunss ssu fn oustusdos
USusnaneduuarnisUssgnd dduuazeunsuvesiuiuads eynsufdieunsumdians

Polar coordinates systems, parametric equations, improper integrals, lines, planes,
surfaces, partial derivatives, multiple integrals and applications, sequences and series of real

numbers, power series, Taylor series

255121 anpILAT I 3(2-2-5)

Statistical Analysis

ANUNLNY VOULUA kazUstlevuvedivads seileudsnismeadia nsiauwiliudng
dwnand waznsinnisnszany mnuhezlu Mudsdu msuanuasanuiasduvesduusduuuuly
deLileuazdelilosuniin M13UaNULUIEDA N1TUTHINUAILAY MINAFDUANNAFIU NTIIATIZ
ﬂ’JWiJLLIJ‘iU‘i’JULﬁ/@QéIJU ﬂ’Ti’QJLﬂi?%ﬁﬂﬂﬂ@ﬂ%ﬁ%ﬁ%ﬁﬂﬁﬂﬁ‘ baTNITNAdU
JGGIGRE

Concept, extent and utility of statistics, statistical methodology, measures of
central tendency and dispersion, probability, random variables, some probability distributions of
discrete and continuous random variables, sampling distribution, estimation and testing

hypotheses, elementary analysis of variance, regression and correlation analysis, chi-square test
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256103 wilidoasu 4(3-3-7)
Introductory Chemistry
USunaudusius Tnssadieesnen msnsnuazaudfvesss fuseinil a1sazaiy auna
wil nIn-ua uid 0l veumad wilgummamans wilvaueans il wddunsduazanstn
Tuiana ildswandon asUszneuvessInsNEwUWTNLALINTUETY InTlgnavnssu indliaindes
Stoichiometry, atomic structure, periodic table and properties of elements,
chemical bonding, solution, chemical equilibrium, acid-base, gas, solid, liquid, thermodynamic,
chemical kinetic, electrochemistry, organic chemistry and biomolecules, environmental chemistry,

representative and transition elements, industrial chemistry, nuclear chemistry

258101 Fmendecdu 3(3-0-6)

Introductory Biology

AuandRveddidin selouitmaineimans a1sinivesdedldin lassadanay
wunUeATuread Wugeans lassadrsuaznihiivesiivlassasuagmiiivesdninalnnisiie
a3 anuvainviatsvedeldin Ujduiusvesddiiinuazdainden wazngAnsu

Properties of life, scientific methods, chemical building blocks of life, structure and
metabolism of cells, genetics, structures and functions of plants, structures and functions of
animals, mechanism of evolution, diversity of life, interactions between organisms and

environment, behavior.

258102 UURNSTYInen 1(0-3-2)

Laborlatory in Biology

Anulaoafelurioalfuinig  NaeganssAl lwaduaveasunuad NMsLULYaan1s
denondnvuziugnTIn AMLnaINvaIsvesdddin eedty lassaiauagnimihnuvesiy
TAssasawaznsvinauresdnl dneingd

Laboratory safety, microscopes, cells and organelles, cell division, genetic
inheritance, diversity of life, plant tissues, structures alnd functions of plants, structures and

functions of animals, ecology.

261100 UsziAuazimunnisnesi@nd 1(1-0-2)
History and Development of Physics
UseTanagiiaunnisvesildnd unuimuazanudfyreiviidndlugatagtu Jvan
warITemenuiandlutagiu wasuwiltuluouian
History and development of physics, Current roles and importance of Physics,

Professionals and careers in physics, the physics research in present day and future.
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261107 wanand 1 4(3-2-7)

Principle of Physics |

Anwiniaadeuiiuuuiasusiunidly 153 uag 2 IR nsedeuiluuvyy LAY
Wiy naransveseyneuasinquinnie audRvesaans namansveswedlva nnsduazifieunay
Fee seuutrenaud quirduveauas anufeulavsruuinwgauad eslulaundinduazieiosnadns
AT NuHIal

Vector motion in one dimension motion in two and three Dimensions, The Law of
Motion, circular motion and other applications of Newton’s law, work and energy,potential energy
and conservation of energy,linear momentum and collisions,rotation of rigid body about fixed
axis, rolling motion, angular momentum and torque,oscillatory Motion, wave motion,sound
waves,superposition and standing waves,fluid mechanics,temperature, thermal expansion and

ideal gases,heat and the first and second law of thermodynamics,the kinetic energy of ideal gases

261108 anwand 2 4(3-2-7)
Principe of Physics |I
Iihadnnguanniddndliiianugluiuazladidne3nauinudiindnunasine

aunLdmanngueshsuadiazanumininesiniinssuasduuamauiduinsnnaousuiland

\esduoznouiinuasinadesiand
Statics electrics, Gauss’s law, electric potential, capacitance and dielectrics, Current

and resistance, direct current circuits,magneticfields, sources of the magnetic field, Faraday’s law

and inductance,alternatingcurrent Circuits,light, relativity,introduction to quantum physics,

atomicphysics and nuclear physics.

261361 Wandanuzaouds 3(3-0-6)

Solid State Physics

Tnseadrsvewdn nsiaonuuvesraulnendnuazlnsiadisdiundu  nsBaniedlu
win  msdulmvedlasmdn  audRdinnudeuvewemds guiuoundun  wAnAsiniuazsdn
war RuRawlesd

Crystal structure, diffraction of waves by crystal and reciprocal lattice, crystal
binding, crystal vibrations, thermal properties of solids, energy band, semiconductor crystals and

liquid crystals, Fermi surface.
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261381 UfoRnsTANATugs 2(0-4-2)
Advance Physics Laboratory
nsnaaesmIiAnddugaty Weaduaudou Iifhuazudingn namanda
Tyl nsurSaduazanufgulungulamoudy

=Y

u #Wandya

Higher physics experiments on heat, electricity and magnetism, mechanics waves,

higher physics experiments on modern physics, radiation and hypothesis in quantum theory.

(3

262001 nsdeanInwsInguieTnquszasAanziuiaANdUssyna 1(0-2-1)

9

Communicative English for Specific Purposes in Applied Physics

(% & o

Andla - wanwdaingulaeiduniseandes nasldmdnd d1uiu uazguussloaiieinguseasdnig

(3

AV INTWALAMTNINENAUSZENA

]

Practice listening and speaking English with emphasis on pronunciation, vocabulary,

expressions and sentence structures for academic and professional purposes in applied physics.

(3

262002 N1380a13NMBI9INY e iNoN1TATIZATIIIN TN UTENGUTZ YN 1(0-2-1)

]

Communicative English for Academic Analysis in Applied Physics

Anils - nanwsangulagiunsasuay MIIATIENE NSAAY UAZNSULARIAIY
a & A o 13 a aa ¢ ¢
ARLTU LNDINEUIZTENANINIFINITNIINENd Uz gNe

Practice listening and speaking English with emphasis on summarizing, analyzing,

interpreting and expressing opinions for academic purposes in applied physics.

[

262003 nsdeasnMudingeiton1suausNauAuNandUszene 1(0-2-1)

9

Communicative English for Research Presentation in Applied Physics

Annausnanunisduait nienauidefiineadestunisidandussyndidunivdinguliaged
UsEaNsNN
Practice oral presentations on academic research related to applied physics

effectively in English.
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262201 nsrUIAsNaAndUsTend 3(3-0-6)

Methods of Applied Physics

aumsBeeyiussusuniaazdudugs miuvasaasuaznsuszendmeiidnd wa
RAYVBIFUNITIFUAULALDUNTUTOU NMIMBUNNTATHNaY ﬁuﬁaﬂ%qﬁmuﬁa Bufinsaanutuuay
nsUsEENAMEANd HeiduAinees BudinfamuduuarBufindanuiiuin auNIUYELES N1sudady
w3 aunslieyiusdey

first order and higher order linear differential equations Laplace transforms and
their applications, series solutions of linear differential equations, numerical integration, surface
in three dimension space, triple integrals and their applications, vector valued functions, line and

surface integrals, Fourier series and Fourier transformations, partial differential equations.

262202 namansdmsuiandussend 3(3-0-6)

Mechanics for Applied Physics

NUMURNWesLALITUURAA namanitiiu warmansvoseynaluniiuarasadia use
Audnana szuuiitalsiidos szuvvesoynia madeuiivesinguianinamansainsisiuaznamans
wodasudosdy

Review of vectors and coordinate systems, Newtonian mechanics, particle
dynamics in one and two dimensions, central force, noninertial coordinate system,system of

particles, rigcid body motion, introduction to Lagrangian and Hamiltonian mechanics.

262203 gauniAnduasianddeatindmsuilandusynd 3(3-0-6)
Thermal Physics and Statistical Physics for Applied Physics

Y A

wumuAakazautimameslulaunfind nydeniniuarasweanedlulaurind ¥y
FnainTesnaninuiou Tpdnsnisinnumaianssy lun Igdnsuseduipinsaneieinginsdale
ninmaesduresnamansiieadn o retuiagauai Nouslauuasnamansveuiia

Conceptual and Properties of thermodynamics, 1% and 2™ Law of Thermodynamics,

Thermal machine cycle



49

262204 namansAreududnsUTANdUsEEnd 3(3-0-6)

Quantum Mechanics for Applied Physics

a

AIALUNT WAL ALNANEN TUFIUEIMTUIVIAIBUAN AIUAULIAIVDINAAERS N UAY

warMlinvaamgulamsusuwuuin Henduaiu aunisvsefawesiasuanaulivivouveslawuds

¢ o o s a

neynalunquinduuuse 9 nsindeuiiveseynianzgatudiiunedng fdusnsuein Tuwuy
Wy namansareudulagldiuning eznoulalasiau

Operators and fundamental mathematics for Quantum Mechanics, failures of
classical physics and the advent of the old quantum theory, wave functions, Schrodinger’ s
equation and uncertainty principle, particles in potential wells and tunnelling of a particle through

potential barriers, harmonic oscillators, angular momentum, matrix mechanics, hydrogen atom

[

262205 AAuLAE MIduazIioudmIuTAndUszgN 3(3-0-6)

Wave and Vibration for Applied Physics

m‘sé"uasha@asz N1SNUUN msé"umaiﬁuimwuaﬂ ﬂ’]ii%éLLUULLE]U@’]%ﬁJ@ﬁﬂ ﬂ’]ii%ﬂu
ansiiin pduithinszane Aduledns pdussuiuiivouns nsideau

Free vibration, damping, forced vibration, anharmonic wave vibration, two-

coordinate vibration, non-dispersive waves, solitary waves, plane waves at boundaries, diffraction.

262206 wiwdnlwihdwsuianduszens 3(3-0-6)
Electromagnetism for Applied Physics
Ifadn windnadeuazniswmdeniududnlni aduudmdnluii 2995l
vdnnsvesasesemauimanlidin
Electrostatics, magnetostatics and electromagnetic induction, electromagnetic

waves, electriccircuits, principle of electromagnetic instruments.

[

262207 AaAndunulvsdrnsuianduszena 3(3-0-6)

.

Modern Physics for Applied Physics

M3ARAULUUIIaD0 AN N1suNISdvasingd Usingnsalllndidnvsn $9didnd
AuN15Y0IuNAAaNTRNINIAvR AT nanA1N i iuauNguFuims nndiay vguduiusain
Dowhu nquiimousiudowiu wumousiunisinGesdiinnsounouiigsiuresesmen

Discovery atomic model,blackbody radiation,photoelectric effect, X-ray radiation,
Plank’ s equation Ware-Particle duality, Uncertainty principle,special relativity, General theory of

relativity, Quantum introduction, Quantum number electron configurations of atoms
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262210 N19ILAT1292995 Il 3(2-2-5)

Electric Circuit Analysis

feuuaniieg asrusgnaumabiiuuuunaduaziaaiiv 19asiamumu nuedeny
npuesApsveil MsuUiusefuLaznszua unasiuiafisis 2aaseetiend MIIATIERgRTIN N3
IATILINTOU NN IIUToU Neuunvesitularueiiu n1sangleumdiacan esAusenavagay
WS99 21995 RC Uag RL A1AsiIan namauauassaflsidutafuaii 19asduduiiaes namauaues
§595U71R JULUUAS 9 ¥939AD1NR5TTUYA NamauaLBItady HanoUauasUTyTal alwesuazng
nszdulryresn Mylasiziluanuzegimilnadu Mmasnuluanuzegilnady

Definitions and units, passive and active elements, resistive circuits, Ohm’s law,
Kirchhoff’ s law, voltage and current division, dependent sources, operational amplifiers, nodal
analysis, mesh analysis, superposition, thevenin’s and Norton’ s theorems, maximum power
transfer, energy storage elements, RC and RL circuits, time constants and DC steady state,
response to a constant forcing function, second-order circuits, the natural response, type of
natural frequencies, forced response, complete response, sinusoidal excitation and phasors, AC

steady-state analysis, AC steady-state power.

262211 1asdiannsedndifsleuzasn 3(2-2-5)

Analog Electronic Circuits

NITUTALADTUUUNDALTINIEAIN ITnI1sludansiudainesuuuned n1sly
ueansudamesifusasvets nluladvensasuuuteundunaziafiosnin soUuonildsgauniuay
N7 Méjﬂﬂ’]ivLUélﬁ’Nﬁ]ii’JiJLLﬁBﬂ’J’]EJéhUV]’]Uﬂ’]i%LL‘UULEJﬂﬁ‘W 1995V YUV UANLNBLS ULTALAL 19TV
wuunateneau n1seenkuuisasesduendlusedunsudawes nansenuarulidugaunfives
wmsiweslunaseetuend naneuauandsaud

Physical MOS transistor, bias MOS transistor circuit, MOS transistor as an amplifier,
Feedback topology and stability, ideal Operational amplifier and Op-Amp Circuits, Integrated
Circuit Bias and Active load, Differential and multistage amplifiers, Operational amplifier circuits-
Transistor level circuit design, nonideal effects in operational amplifier circuits, frequency

response
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262212 gunsaluarsasdidnnsedind 3(2-2-5)

Electronic Devices and Circuits

gunsniBidnnsetndfiugiu 2easlulihitug iy 9aseevuond (easveELUUNSUINE
29950818 UU BINFUNE 2935UIN WITAU 29ATBURUS 2995UIHUS) msliweTdrAyvesesvuoud
2995uvuliduBadu 1s9s00adiamesuuureunats Handansieia laleauaznisuszyndldau
NIUTALMDT LAZIATVNIUTANDT

Basic electronic components, basic circuits, operational amplifier (op-amp) circuits
(inverting amplifier, non-inverting amplifier, adder, subtractor, differentiator, integrator), op-amp
parameters, non- linear circuits, relaxation oscillators, semiconductor physics, diode and its

applications, transistor, and transistor circuits.

262220 svuuRameall oy 3(2-2-5)
Introduction to Digital Systems
FTUULAYIUAN 9 Rvadinugiiu 1nnyias1e o AuENYMEYeIash 1 woa (TTL) uae
Fuea (CMOS) Wauwaey g wines F3awes mheanud seuula roufunesiug
Number systems Boolean algebra, gates, TTL and CMOS, Flip- Flops, counters,

registers, memories, bus, basic of digital computer system.

262250 nafmansvasiva 3(3-0-6)

Fluid Mechanics

AuautFvesedlua udnnisuaraumsiiugiuresnisiva veslviaadn vedlunaindoud
wsaagluuiuvasvetivaluie nislualuveuuuaidunsuazmasywaus

Fluid properties, principles and basic equation of fluid, static and dynamic fluid,

force and momentum of fluid flow in pipe, the Laminar and Turbulent of fluid flow in pipe.

262251 stemarmdoudasiu 3(3-0-6)
Introductory Heat Transfer
ngNIsaewmeNuieu NsiiANuseuly 1 16 uag 2 I8 n1swiAnusou vean1siva
wuuasTiusuazme Fylaus Maussedaudeuvesingiuar ingun uazgunsalianivdeunuieu
Principle of heat transfer, conduction in 1 and 2 dimensions, convection in Laminar

and Turbulent flow, radiation heat transfer in black body and gray body and heat exchanger



52

262252 wAlUlagwa 91U 3(3-0-6)

Energy Technology
uywdiumsldndsnu dneanvesunamainy aaruninludagdunaglusuinnves

a

WIABINAIIIU Lazn 1oty nmsdimasusaseiedlulduselosdlunisinaiuiou wazudn

nszualiin wdnd wdsuanay wdnuanuvaswmudouldian ndinuianduuiuedes
Human and energy use, the potential of energy sources, the present and the future

status of energy sources, solar energy usage for thermal and electricity power generation,

hydropower, wind energy, gseothermal energy, bioenergy, and nuclear energy

262253 wialuladauiu 3(3-0-6)

Coal Technology

Aufinduiiu msdisa msvavu mslivselewd nanseyumenudanadenannnsld
auitu weluladauiuazen lssliauiu waznisvinanuazeiainglody

Coal origin, survey, coal mining and handling, application, environmental impact,

clean coal technology, coal-fired power plant and flue gas cleaning technology.

262254 Wandwasuvese1ns 3(3-0-6)
Building Energy Physics
ﬁugmmqwé’qmmaqmma MMIANUYIANNSBULAZAITIEUIEDINIA  ANIZANNAUNEY
anzgiloniea mallansuszndandsnulueaissiuuuernsusendandsauy
Basic of building energy, heat transferand air ventilation, thermal comfort, climate,

building energy conservationtechniques,energy efficient building

262255 wiwuanianvielduaznsvuium s ivg 3(3-0-6)

Waste to Energy and Combustion Process

anwalanzvesiagmaslinuninuardnenmvesianuield walulagnisunan
wdeldunanndsumdnnisiuaniswring loth wielevhuaznisnaandsu nansenum iy
Awandouuaznsauny

Waste characteristics, Waste quantities and potential, Waste to Energy technology,

Combustion theory, Steam Boiler and EnergyProduction, Environmental impact and Control
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262270 Tanmans 3(3-0-6)
Materials Science

lassasseznou lassasiendn lassasnegania audniena audimadin nszuiuns

(%

nannazn st lgnuluiusng 9 veedanlany wslin ndwes wazTannay
Atomic structure, crystal structure, microstructure, mechanical and electrical

properties,process and applications of materials: metal, ceramic, polymer and composite

262271 gaumnamansinsgidmsuiang 3(3-0-6)
Analytical Thermodynamics for Materials
g uijaatiavaunisvesaniuzng definis afiivesszuunarmansunuia nsdhgauna
wazauantRnInim ngdefiaenamaniaeusunazaifaniuzvesaaseeising Usingnisalludii
wazusiman npdefianuuaznisuuas Usingmsainnskeunansuaz nsz UM saamwamanssundulally
Kinetic theory and equations of state, the first law, Statistics of Classical mechanical
systems, trend toward equilibrium and transport properties, the second law, Quantum Mechanics
and Statistics, Simple States of Matter, electric and magnetic phenomena, the third law and

transformations, relaxation phenomena and method of irreversible thermodynamics.

262272 SN HaANS 3(3-0-6)
Physical Ceramics
lasaasieveneniin Teunnsedluiesiin nisvudinianasUsealiin augaiva
1A59a5199801A
Structure of Ceramics, defects in Ceramics, mass and electrical transport, phase

equilibria, microstructure.

262273 wAneansSadang 3(3-0-6)

X-rays Crystallography

1A59a519MEN NYUBILUTN ATTlTialaeT IATINENEIUNTU AINALINATYBINENWUUNGY
9 ANNALNIATHUUNGNDINA NMswSeundnlaglduiselednany AuaudRvesidiendisvinds
vomdEn madenvy  mafigaialremadenuuisdiond masivuslnsaiisemdn

Crystal structure, Bragg’ s law, Miller indices, symmetry of crystal lattice points and
space points, growth of crystal by solid state reaction, Properties of x-rays, geometry of crystals,

diffraction, phase identification by x-ray diffraction, determination of crystal structure.
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262274 TavgAnemeanmdosdu 3(3-0-6)

Introduction to Physical Metallurgy

lassadisganiraudfvaznisidaiuvveslans liun wanndiasueu manndna
wianndwinadeaile wdnnde dnvaonan wazlanzuenngunan A neawnIazNoIUAINEY
sqiliflonuazeglidounay n1sudsfvedlans unuglaunamaveaniniuasusunssuiinuanuiou
nsnsRasulasiasveslany

Microstructures, propertiesand applications of plain carbon steel, alloy steels, tool
steels, cast iron, copper and copper alloys,aluminum and aluminum alloysand high temperatures

metals, solidification of metal, iron-carbon phase diagram, heat treatments, metallography

262275 AANURYRITHR 3(3-0-6)
Properties of Materials

msvageuazaudRdainavestan waRnssuvnslnihwasweuds  woRnssunicudvan
voadanauUAnuanuTeuvesian audaniauasvedian
Mechanical testing and properties of materials, electronic conductivity in solids,

magnetic behavior of materials, thermal properties of materials, optical properties of materials

262313 NIITITWBULABNLAZNITUTZENA T 3(2-2-5)
Analog Integrated Circuit and Applications
195V TUNTUAEAMENURNUFIY 29Tv8wazNTURUNSULUUAY UnadTng

118892995 una s eusenul i 1B a 993 N SEA U YU 2T eLUUTduras el E 99T

[y =

AuLie 29951 lndeygia 29asnsesmmdnuu e 29sveswuulddudadu 2s9sudasdyaye

o

< [ (Y

< aa (% aa o [ (% < =3
wauzgaonUudgIunIva WITWUAHEYY1UnIvalludy UL uzasn WIsaaangy
Operational amplifier (Op-Amp) and basic characteristics, power supply, voltage
references and circuit regulators, single supply amplifiers, waveform generators, active filters,

nonlinear circuits, analog-to-digital converters, digital-to-analog converters, phase-locked loops
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262314 saUlpdianvseiind 3(3-0-6)
Optoelectronics
mmi’ﬁugmmmm mwduiuduetagiunas AsUssivgivauas dassivinsaty
uaales Wwaduaseniing nsdeanssnouas msUszendldnugunssl ooulndidnynseing

optic fundamental, material and optic relationship, optoelectronics device,

photodetector laser solar cell, optoelectronics application.

262315 vanddnyuazuuudrassvesgunsalansisia 3(3-0-6)

Principles and Models of Semiconductor Devices

A01UENAN WuIAUAIMIINamEasaiudl uagnseualwilundn n1sdrlniveswdn
n15BATIEAlngeREnaNNIINNERR seAumlasivesiililasfiudiannsou ﬁugmmzmumslﬁﬂ
Uszawme maadeud nszuruntssmlug waznisifiudluansieianh ndndifgymismeninns
fiflunisvessesse f-du wihdudaanstnhuuulane nudamessessowuululngts nsudames
wavosauliiiuuutes wuudassgunsaiansfssunlusyuueyiussusiunis Mdunadnudnandsy
MINMEAN LaznsitUsylevlamsu M5eeniuLLazIATI¥995 5 dnESa

States of crystal, quantum mechanical concepts and current in crystal, electrical
conduction in crystals, statistical analysis, Fermi level of donors and acceptors, fundamentals of
carrier generation, transport, recombination and storage in semiconductor, physical principles of
operation of the p-n junction, metal semiconductor contact, bipolar junction transistor, MOS field
effect transistor, first order device models that reflect physical principles and useful for integrated

circuit analysis and design.

262321 svuuilesadaadu 3(2-2-5)

Introduction to Embedded Systems

andnenssuvesssuuilain Audnyazamzvelulasluswawesuaslulasneulvsaaes
MieAuT BunaeanalargUnsalsoude nslusinsunwiedy Bumesined ndnn1sBumesiva
\Josdu wdetneszuuilesh

Embedded System Architecture, Microprocessor Microcontroller characteristics,
Memory, I/ O and Peripherals, Embedded Programming, Interrupt, principles of interfacing,

Embedded System Networks.
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262322 LOUALBARALNTHWATIZNADIN 3(2-2-5)
HDL and Logic Systhesis

WUUT180390197 VHDL ¥89815aw3s Usenaume Wuudnaaidangingsy Lian was
1A5985191992935 IAS9as1amanuean1w VHDL 1ou n15UsenId entity aeAusenauvasduanUnanssy
TWsunsugos unnnauaznisld dds ‘use’ Ussiandoyaluniun VHOL fiugiu #dnase anans
LINLADS NITUTTEIBLTINGANTTUVDIIIAT N1TUTZUIANE SIRUVBINITAINUAAT NITAIRUAAEYEY I8
Msimuadiuds msmuaudsandu msFenldlnsdoesuarileddu MAwuuutssum nsussens
29513slassatne Usstanveadeyadidndald 1nd 1/0 mavaaey waz m3nsiasey msdunsizsiaein
nansseiutulasmaiiadesgn nsnilimngauiigavosyaiu unidngaivuzauiign nns
dan91e9i9933eduge waluladmauath inviess FPGA uag PLDs

VHDL Modeling of hardware , model of behavior, time and structure, major VHDL
constructs, entity declarations, architecture bodies, subprograms, packages and ‘use’ clauses,
basic VHDL data types, literal, scalars, vectors, behavioral description, processes, sequential
assignments, signal assigcnments, variable assisnments, sequential control, procedure and function
calls, concurrent statements, structural description, access types, files, file I/O , testing and
verification, synthesis Multi- level logic minimization techniques, optimization. Critical path

optimization, high level synthesis, technology mapping, gate arrays, FPGA, PLDs.

[

262323 nslsulusunsumeuiwesdmsuidndussynd 1 3(2-3-5)
Computer Programming for Applied Physics |
Foulusunsuneufiame sidunwnsedvgeedetdes 1 mwn dmiuussgndldnsiy
Ivmansuazinalulad
Computer programming in high language (at least 1 language) that can apply for

scientific and technology.

262324 nsleulusunsuneuiamesdmsuiidndussend 2 3(2-3-5)
Computer Programming for Applied Physics II
Foulusunsuneufiame sidunwnssivgegedes 1 awn dmiuuszgndldnsiy
nenenansuasnalulasfilis iuseiv 262323
Computer programming in high language (at least 1 language) that can apply for

scientific and technology (difference from 262323
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262325 ronfame s De sy 3(2-2-5)

Introduction to Computer Vision

wnAnRgRUReNiume s IimikarnsUszgndld msdidunsiunmilsuazndes ms
Usganananmidesdu nsandeyadilideanis nsufumwlimngsensthluuszanana n1snsady
ey NMIuendILTBININ MInTaduTEyuvtaazmssiingioglunm uagnnsamuingiting
iwwdeufinmitselaiy

An introduction to the concepts and applications in computer vision, working with
images and cameras, basic image processing, image filtering, image transformations, edge
detection, image segmentation, object detection and recognition including motion estimation and

object tracking in image streams

(3

262330 NTIATIENFYYIULASTEUU 3(2-2-5)

Signal and System Analysis

[

doyaa ounsuiSesvesdyann esrUsznovvesdyganduniu asdusenauves

dyanadienu  dduduiad  nswlasliSes msdeuanud  MdlenuvuiwiuaUaniy  n1sue
gratuuaznsfsogatusuunig 9 wasszuvdu 9 Asndulunisdeasinsauway

(%

Signals, Fourier series, components of periodic and non-periodic signals, impulse
function, Fourier transform, frequency translation, power density spectrum, types of modulation

and demodulation, other systematic circuits necessary in telecommunication.

262332 SYUUATUALLTUEY 3(2-2-5)
Linear Control System
FEUUMUANNTOUUAKAL 1T UTA WUUTIAINANAFIANTYBITTUUNILAIN N1591

TInduwdadu ununmnseu nsnslravesdygiu msmuqmazmsmL%%guﬁugm nanoululaLy
1187 N1INAABULENEININVRLITYIKALLERTING N150BNLUUTTUUAIUALIALITNILALTEIT N Tun
wionuazluriadnden inasiatiesnnvestueiad dlaawisn NseenuuuszUUAILANLALIBNANDULTS
mmﬁ

Open-loop and closed-loop control systems, mathematical models of physical
systems, linearization,block diagrams, signal flow graphs, basic control actions and compensations,
time-domain responses, Routh-Hurwitz stability test, control system design by root locus method,
Bode and Nyquist plots, Nyquist stabilityCriterion, Nichols charts, control system design by

frequency response method.
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262333 295y URENULEnUUTUswnsul Do edy 3(2-2-5)
Introdution to Mixed Signals on a Programmable System on a Chip (PSoC)
lafuiiugrusinenvedlulasroulnsaimed uswasnilefduses PSoC 199500UKDNY

1995988uUUTU SN sUle 29asuuungloumANumUMUTteu 1asuUasdygueuaenuninesa

wazdyuninealusuiaen msmuquLLam'fmammLmﬁauﬁmeﬁmﬁmamqai N13E0 UL
drysyrsueuiaeniuugnly

The PSoC basic microcontroller functions,the analog functionality of the PSoC
operational amplifier, programmable gain amplifier, the transimpedance amplifiers to design
analog circuits,PSoC’ s digital and analog converters and analog digital converters, the controlling

and measuring different environmental circuits, the analog signal chain calibrations.

262334 Wulwesuayeasusvuianadeyyn 3(2-2-5)

Sensors and Signal Processing Circuits
nannNIsiNeIfuNITIaLasid U s Wueasiaz19asUssulanady ad S UL TS

T o

i Iduniduwosvlinasuuiasimuduniu Wumesuladsuulasianugluih Wuwes
gilaUAsunlatinnumieni Wuwesauuuivin Wuwesuas Wuwesnsiataansazans way
WuwesnsaTauia

Principles of measurement and sensor, sensors and their signal processing circuits

including resistive sensors, capacitive sensors, inductive sensors, magnetic sensors, optical sensors,

solution sensors, and gas sensors

262341 wielulaBidues 3(2-2-5)
Sensor Technologies
msuUsUszLanLasAaudid Ayvondues Wuwesnsaingamgll Wuwesniawa

1o
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VUL as NI INAN - EN B ULEDSNIINE LULTBSNIWFU LT ULYDININAT LT UL DTNIINITHNTIE
walulatidueasaain msteudenululasiuswases

Classification and performance characteristics of sensors, temperature sensors,
optical sensors, electric-magnetic sensors, acoustic sensors, chemical sensors, radiation sensors,

smart sensor technologies, interfacing to microprocessors
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262354 U URNsnaeau 3(0-6-3)

Energy Laboratory

N15MAABITTUUKUAITUNSINUaN Bz 9 U nasnulndl wdsuna wdsau
Arudou NEIULAITIRg waLaY NEsuTamia SAadenduusieny dufieUssdiunandsin
ARG

Experiments of energy conversion: electricity, mechanical energy, thermal energy,

solar energy, wind energy, bio energy.

s

262355 mMyinuaziatesilotansiland 3(2-3-5)
Physics measurement and Instrumentation
ydnmafentunisin memuay uesmsuufisuedosileTrgamad muduautiunes
91MA Srmslvia warnsInsedu mswauiatagamal Ay ey uae enu§ivesves
Ivaeeeine MIdeureuazmsuansansinfeinissnouiiunes

Principles of measurement and control; temperature, pressure, humidity, flowrate
and level measuring calibration; modification of simple sensors for temperature, humidity,

pressure and fluid flow measurement and sensor measurement interfacing.

262360 \waAuaIeInduan1sUTEYNe 3(3-0-6)

Solar Cell and Application

wqwﬁﬁugnué’wuawﬁqﬁaﬁwLLaz%uﬁL’Su nszuIuMsuUasgundsunatofindidu
wasulilin nszuunsninwaduaeniing TaquazinalulaBnisndnwaduaseiiing nsiivavay
wasulnil dunusneefind n1sdssendldiwaduasorfindlusvuuusiig o wu Urundeanu
weefing sruulonseaneds warsvuuNauNa sy

Theoretical of semiconductor and P-n junction, solar energy conversion to
electricity procedure, solar cell production procedure, material and technology of solar cell
production, electrical energy storage system, Sun position, application of solar cell for example

solar home system, grid connected system and hybrid system

262361 msmﬁaugﬂ%’amaﬂuwé’amu 3(2-2-5)
Biomass Conversion to Energy
MNUMINBYRITWIAkAE NN TINEMeANdsY nsdBunataznslEtanaiiiedy
9113 ATLATLazITaINGY nTrUIuNIFLATIEILAY nIzvruntInnuaziUAsuTaniviefionis
nsinvnsviereadsluifudemas mandaueanssed nsuanfinedanim way nszuIunIIHAn
ihifululefiwa
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Concept of biomass and energy transformation, conversion and utilization of
biomass to food, chemicals and fuel, photosynthetic process, fermentation process and
conversion of agriculture waste to fuel alternatives, alcoholic fermentation, biogas and bio-diesel

production.

262362 N1FIANTITNAIUY 3(2-2-5)

Energy Management

M59RTLUULAZNNTIANISABIAUNTIUHULAL AUANNS HIINTHAIN Y A3AIMLS
fnquszasAuazulouIen1sIATEULLAZYARING MITNBIULALANIAIUANMTINGINUYEIULAT AL
g118ANNATAINEMTUTEUUNG 11U N13ianan1sUuRnunsasIsaeunasu n1sindydauga
uazUTlUa1evand ey Bn15AATIzRN1SIANTT

Organization and management in planning and control of energy resources, setting
of objective and policy, organizing and staffing, reporting and controlling, task sequencing and
facility location for energy system, performance evaluation energy audit, energy balance and cost

accounting management analysis.

262363 NANTENUTDIMNE L LA URIL NS DL 3(2-2-5)

Energy Effect on Environment

3nSnavetnaniIfzdodiuInde ANNAVRINANTIIT UANIILIINNITHY
w¥a i dwiu feussmawiindveademds matestu nsdisn mstauaznismunau Tae
gafusunseysnasndeon

Impact of pollution to environment, pollution from oil, coal, gas and fuel

combustion, protection surveying, measurement and controlling, for environmental conservation.

262364 NANUANNSBUNUEAIRTIRY 3(3-0-6)

Solar Thermal Energy

Aefinduassedonding  wnesuisdending nisldusslevdanndsnusaserfinglusy
mmdeu  MseULFMENIuLaITnd  Msnautndinunasending assuasoing  wiesinindeu
WHWIULAIDNIAY LINVIAUNTIN UM 117RE) nslimdsunasenfindiiiorinnnudounas Audu

Sun and solar radiation, solar collector, solar thermal energy application, solar

drying, solar distillation, solar pond, solar hot water, solar cooker, Passive solar
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262365 NTIATIEANS Ul 3(3-0-6)

Electrical Energy Analysis

il dsfiugiu FBheneiuasisiamdanuuasndsnulii nsgadosiddluuny
wian nifeuvaslwiiuaziazesnalyli nmsdanisanszuazguasdliin msdnnisifetususznouigs
warn3geyde UsednSnmuainsdanisnasany fullndsany

Basic electrical power, analyze and measure electrical power and energy, core loss,
transformer and electrical machinery, load and demand management, power factor and loss

management, energy efficiency, energy index

262374 wsinlninazwsiinladidnnsn 3(3-0-6)
Electroceramics and Dielectric Ceramics

[ F

audAsliivesian audRgeniusouvesdan Taquaus sessus eayiawmes

q q L]
a a

mduladidnnin Anudhuruanuieuainnisdy Faufuusey  laddnvsniiflanmeaumalali
spiuiues auu ledldnvidniiflanmeoonmsliihszfunansuazseiugs

Electric properties of materials, thermal properties of materials, smart materials,
sensor, actuator dielectric strength, thermal shock resistance, capacitors, low-permittivity ceramics

dielectrics and insulators, medium-permittivity ceramics, high-permittivity ceramics

262376 Jaqulnanuasnisuszens 3(2-2-5)
Magnetic Materials and Applications
Uszifuaznisimundaguidinan n1sduundszianvesfanuaiingn Aanindieey

auuudman AranmIugvauuudingn uwaulelelnsy lawuwiman nszuiunisuunilawdutan
WHANKUUEDU JanuivENLUULDY NTEUIUNSHARKAZNISUTZLNALT

A brief history of magnetism, type of magnetism order, permeability,susceptibility,
magnetic anisotropy,magnetic domain, magnetization process,soft magnetic materials,hard

magneticmaterials, fabrication processes and applications of magnetic materials

262381 wialulagyudiuud 3(3-0-6)
Cement Technology
wialulagnsudayuduwud asdusznaumani iselawmstu nisvaaeuyudiame
gilavosduiiuud YanUatleaiu msuszgndldau nsiiushe
Cement process, composition, hydration reaction, cement testing, type of cement,

Pozzolan, application, storage
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262382 anuzvondsainingalnd 3(3-0-6)

Solid State Spectroscopy

anlnsalndiGauas  anlnsalndnsdusioausinan gaunmsedlundn awnlnsaln
Ynawdedluvauds anlnsalnlnsnsziduadaseademaddsumaluvouds

Optical Spectroscopies, magnetic resonance Spectroscopies, point defects in
crystals, sound waves Spectroscopies in solids, light scattering Spectroscopies, structural phase

transitions in Solids.

262383 TAseasns andinaznisldauveslansiazlane uas 3(3-0-6)
Structures, Properties and Applications of Metals and Alloys
WHUANENAEEvRLnaNAuATUBY  N3INIENNIANSRU BVBNaveITInNAL LAY

nszuIuNsHannelastaisganauazautRvaslany laun wanndasueu wmdnndwaw wannavia

\3sile dnvde neaunsuazvenNa ogilioauazegiidounay dnifauasdnfanas wazlavy

dmiunsldnuiigamaiiguazgumgiion
Iron-carbon phase diagram. Influence of alloy compositions, heat treatments and

fabrication processes on microstructures and properties of plain carbon steel, alloy steels, tool
steels, cast iron, copper and copper alloys, aluminum and alminum alloys, nickel and nickel

alloys, low and high temperatures metals.

262384 WATANTIUUNANAN YULIDI a0 3(2-2-5)
Techniques of Materials Characterization
AMNTIMYeLlATasIwmEn lassainegania wazautavesian nannsinaulewmuuas

n1sUszendvesnAtiniie dmiun1sduunaudnuurvasian un ndesganssatlsioznau(eten
181) Msbeianiivisanuseuvesianmeiidie nsiinsziiagieauning Msinsizaudins
menmvesian  inediansidsuuvesadiond (Bnde1sR) ndesqavssmiuas (lovdw) ndesqanssel
BLlANATOUKUUABINTIA (10aBLaN) ndpsganssAudianasauwuvdesinu (HBww) aiunlasalalnis
NSYNLNAIUYDITIEDNG (BALod)

Review of crystal structure, microstructure and properties of materials, principle
and applications for materials characterization: atomic force microscope (AFM), thermal property
analysis by thermal gravimetric analysis (TGA), spectroscopy analysis, physical property analysis,X-
ray diffraction (XRD), optical microscope (OM), scanning electron microscope (SEM), transmission

electron microscope (TEM), energy dispersive x-rays spectroscopy (EDS)
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262385 wiluddnnseindiesdu 3(3-0-6)
Introduction to Nanoelectronics
Anwanuifiugruisatuulumaluladlnsanigludwunludidnnsednd uily

wialulagvesnsusuuazuilumalulagvesnisuszneumldiowesTagluanamnssudidnvselind ms

wlsLAidustauINasBunIsuardu q TuiinisUssendaindeseusunludidnnsednd
Study the basic concept of nanotechnology specifically in the field of nanoelectronics,
carbon nanotechnology, self-assembly of nanoelectronic device, organic thin film preparation, and

applications of nanoelectronic device.

262391 U URnmsmeidndussanatugs 2(0-4-2)
Advanced Applied Physics Laboratory
mMsvnaseiidnduszenddugs ienfu Bilinnsednd Yanmans uazwdanu

Advanced Physics experiment on electronics, materials science and energy

262397 AU 1(0-3-1)

Seminar

& v

o = o v a = 1 d' d' v aa s
msu%aumsaamsnﬂmmmmmazmv-ﬂuiaaim 9 WLﬂEJ’JﬂUWﬁﬂﬂ‘UiSQﬂGI gy
NsANEIAINUNAITLAR1N 9 lnedidaiTaauwaziloniidaau
Knowledge presentation about new technology in applied physics with an obvious

title and content.

262401 msfnmdaadluiidndussyndidesdu 3(2-2-5)
Introduction to Numerical Methods in Applied Physics
m‘?mmam%uazmiﬁwmmﬁugm FINVBITTUVAUNIT THUVANNTTTAAU N15U T80

AlUTIUATUDNTN NMTAATIEINITANNDY NITMIATDYRUSITW LTI TMUSRUGTIRaY dun1s

Beoyriusanatamiudu Jayueu aunseuiustes Ilusuodundilosdu,

Mathematical and computational basics. Root of systems of equations, linear
equation systems, Interpolation and extrapolation, regression analysis, Numerical Differentiation
and Integration Ordinary Differential equation: initial and boundary value problems, partial

differential equations. Introduction to finite elements.
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262416 ﬂ']‘iE)EJﬂLL‘U‘U’NQ‘i'ﬁ’JiJL%QLLEJ‘L!ZﬁEJﬂ 3(2-2-5)
Analog Integrated Circuits Design
wuuIaesNsTILWAlulagnsudawesiuululnans ued uaruuuTned NseeNKUY

nausaTiugiu n1seenuuuesluend lefiie wazrsasaeniunssuamdesiu vdnnismsuaidesuas

nsUszenaly
Bipolar transistor model, MOS transistor model, CMOS transistor model, basic
circuit blocks, design of op-amp basic circuit, OTA and the current conveyor circuits, translinear

principle and its applications

262417 N5UsTINaNad YT ULARNLAYN1TOBNLUUNATNIOE I 3(2-2-5)

Analog Signal Processing and Active Filter Design

NN390NKUUNIINTBIANLAT IR UNARNLAZIRs A EadyauwuUatiu [GHERMEGHGN
nEnMLgUYBINTOBNUUUIRIN TR TR 1t Tamediing D ALDT LAY LUAWA N3
LL‘UaQﬂ’J’]ﬂJﬁLLaSﬂiBU’JUﬂWigﬂLﬂi’]zﬁ’Nﬂi Imd’aumamwiﬂimmm?ﬁzﬂdnﬁa Iﬂ‘i\‘i?hEJVLWﬁ’lLL‘U‘U
NIFGN ’N%‘iﬂi@\‘iﬂ’ﬂmaiﬂﬂi‘%@@ﬂLLE]lI‘fJL‘fJUViaUﬂ ’Nﬂ‘iﬂ‘i@ﬂﬂ’)’maLLUUﬁ’JLLUiﬁﬂWUS 1IsWUaIAIAY
Frumudedeu asaindaiidmesidosdiu uavaesnsesnyudlngld OTA ludwd 2 avnands ns
PONLUUKANTIAT s and g uuuuledyagea swdinsuuulagldndnnisdeunduiuy
vinuazanaudRauliiludaduresgunsal n1smuauatesnmBuoundgaueeiens N1SAIUANAT
WseAY waznisthluuszenalday

Focuses on the design on classical analog filters and analog oscillators. The course
covers Butterworth, Chebyshev, Cauer, and Bessel filter types, frequency transformations, and
detailed circuit implementations. Circuits discussed include passive networks, op-amp filters,
state- variable types, impedance converters, switched capacitors, and operational
transconductance amplifiers. The second section of the course covers analog oscillator analysis
and design, including feedback and nonlinear-circuit analysis, amplitude stabilization, voltage

control, and a variety of applications.

262418 HATWUATOYARUUIATTINTW ALY 3(2-2-5)
VLSI Data Conversion Circuits

ANTINVRITTUUNSWUaTa guUnTalued wastvalulad 299598181Tan 1 iunITUY
wea 13sTNFRgIarAIAITaYa MATUTBUTEUA I 395 venelUUtniIeg Ty a war RN
\nstaes 1asuUasdygrasuiasnidunlneanuudnsiluaias wsasulasdygrmeurasniduninea
WUUN3TNAIRE AN 299TURRLALABTLUUNTTNAIRE L AUaI8 TN 1933N 0T YR IULUUINRTTI
Onase wadlanseonuuuianiiaems



65

Overview of data conversion systems,MOS devices and technology, review of MOS
operational amplifiers, sample and hold circuits, comparators, sample- data amplifier and
integrators, nyquist rate A/D converters, oversampled A/D converters, MOS D/A converter, multibit

oversampling modulators, integrated circuit filters, layout techniques.

262425 maiFeudveseiosd miuiAndUssnd o 3(2-2-5)

Introduction to Machine Learning for applied physics

fwadindadu ngunisuanwasmudiziutasdeya n1sauantaiaiay nssuis
fAdsaostionan nsmANEigauuuInsReus MsnAumnsfigauuuieuluadu nsiseudves
13es M3Beuiuuidn dulidindula Tassieussamifion duwesnanmesuusdu msiSoudiuuud
fuporitdsiugnssunisanifdeya nisdenaudeyanisSeusuuuldfdaey madouiuuuddaou ms
SPUSUUUETUANRS

Linear algebra, probability and information theory, Numerical Computation: least
squares methods, Gradient optimization, constrained optimization, machine learning, concept
learning, decision tree, artificial neural networks, support vector machine, bayesian Learning,
genetic algorithm,dimensionality reduction, clustering, unsupervised learning, supervised learning,

reinforcement learning.

262426 NN5BBNLUUNATTIUAINDA 3(2-2-5)

Digital Integrated Circuits Design

unth nsvvIuNsauasines wudasnasmslwihvesgunsalasiswnuuuy
ued ueaduneiines andnvuzlamznauainuazlaunia AudnuaziHIeINsIBeNse 2995M19
apdnvoweauazsasivdsestoya 299 3nsaednveweadlaunda idunisnisdsdyarauaziad
NN 1/0 WAz WITAYQYIUUIRNT AIT98NLUUNTIIALAZAIEIUININ 9deaNdn 1199002995999
ArMaelniag

Introduction, fabrication and layout, MOS devices, spice modeling of MOS device,
MOS inverter, static and dynamic characteristic, interconnect parasitics, MOS logic circuits and
storage circuits, dynamic MOS logic, transmission lines and pulses, chip I/O and clock circuits,

power and ground design, memories, low power design.
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262428 NTUITIANATYY UL UUATH DD 3(2-2-5)

Digital Signal Processing

auiiugruiertussuunaitlidedos nsdufedsdyyindiatunaiedi
doillos udansudesy uagdunesaudansudriedy nsmouaussaud aeuligtu AeaTiaduy
NNFPONKUUNIINTRIFYYIUATNDA 1ITNTRFYIUAINalunURUR  WiSesnsudresuwuuly
forlonasiug Asudu

Elementary discrete-time systems, continuous-time periodic signal sampling, Z-
transforms, inverse Z-transformation, frequency response, convolutions, correlation, digital filter
design, actual digital filters, discrete fourier transform, fast fourier transform and other essential

circuits.

262429 WU TUEIYRITEUUNTRONLUUNITHANMIeTNLUU T UNTUlA 3(2-2-5)

Advanced Topics the Programmable System on a Chip (PSoC®)
aUsTaIAn1ssEusiveiaulassutugdagld@nuuulisunsals  laevidelaseu

U32NaUmMmsNIsannIssemiudlelszinanananuesszul PSoC  Tngldszuunisitnfaniieainuad
Tnenss maiudeyalilumhennuaussavaudeulild uaznisaiaszuuidensedugldmouunn
Taglusunsullimeuneldszuunsesnuuy PSoC leifiuteyalusunsinl nisldszuudensiofugldse
LLN‘umWLﬁamuauqﬂﬂiajaLaﬂmaﬁﬂﬁ@damaaﬂ‘umiwu PSoC

Learn to developed advanced projects on the Programmable System on a Chip
(PSoC®). Topics include how to reduce CPU usage of PSoC by use direct memory access, how to
store data in non-volatile storage, and how to create Graphical User Interfaces (GUI) in the Python
software language for a user to interface with the PSoC, collect and graph data. It will show how

to use the GUI to dynamically control the analog components of the PSoC.

262431 MsiAsziazeanuUUIIIMSAs s um A Inguatlilason  3(2-2-5)
Radio Frequency and Microwave Communication Circuits Analysis and Design
szuumsiomsidowiu wuusaowosgUniaissnnmatn uenfin warlnssaiisves

aedyyudenuias ndnmslinzilazesniuulsasiunNigs Usznause Tasaienaidn

ArnusnumuiBsfou msudasauiunudsdeu assne 2 madhesn MsesnuuuasNIeAILA

nsn1sivavesdyyiuwansUseynaldau 29959 dy1u 29RsHANY YU 2ITANEYYIU 3993

ATIIFUAYYIU WA 9TANUAT Y IUEIUAINES
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Communication Systems, Modeling of active and passive devices and transmission
line structures at high frequencies. Analysis and design of high-frequency electronic circuits
including impedance matching, impedance transformations, Two- port networks, filter design,
signal-flow graphs and applications, amplifiers, mixers, multipliers, detectors, and high frequency

oscillators.

262432 ﬂ']‘iLL‘Wilﬂ‘izﬂ’W8ﬂ§ﬂLLﬁL‘M§ﬂ1Wﬁ’]LLﬁ%ﬂ’ﬁ@@ﬂLLUUﬁ’]EJEJ’]ﬂ’]ﬂLﬁIENé]Ju 3(2-2-5)
Introduction to Electromagnetic Wave Propagation and Antenna Design
msldaunsvesuunnadiiessuisnsunsnsznevosaauudimanlin luuigidasy

'm8&&5@@11431%31@3@@LLazﬁaﬁmﬁ'u mslddeulvreuinnuaraunisuunndludsswainisagiiou

yesnaAUTiTesfeTafnansfis sty Maithganuiumudedeu niiwesiuu-ea averniasids

wazf3y @1801NALUUELLAZUUUGU @1801NIATUIAEN @18INALUUNAIWS @1881N1ARUUYDY

A89INALUUDISISE Lazda1891N1AsIa3eY
Maxwell's equations use these equations to describe propagation of

electromagnetic waves in free space, transmission lines and in waveguides. Boundary conditions

derived from the Maxwell's equations are used to treat reflections at the interfaces. Impedance
matching, s- parameter, transmitting and receiving antennas, linear and loop antennas, small

antenna, planar antenna, aperture antennas antenna arrays and smart antenna.

262434 wsornelonnliles 3(3-0-6)

Fiber Optic Network

nguilouithuas nsdeanssenas madeusioszuvieanslonfituas mavengady
mssfafndnd n1sedaddsloufthuas wievneloutiuiuas wn3ssileneasunisiunisdoasuiule
uiunEs nsnsaviameloniiuiies

Fiber optic theory, optical communication, fiber optic communication, modulation,
optical multiplexing, optical switching, optical network, test instrument for fiber optic communication,

fiber optic sensor
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262435 msdeansdeyauazlaseioneninmes 3(2-2-5)

Data Communication and Computer Network

Anwdnvazvesdyyraneufiunes gunsaldeasuuuiinea Wilnnoa, Auansives
Tnssveaeuiinesuuuiesiu (LAN) Tnsesreveslasstneinginisvesnisds doya nsuseiiiu
UseAnsanveslasetng weniuas uazenauwrsisndu

Studies in computer signal characteristic, network hardware, protocols, properties
of Local Area Network (LAN) computers, structures of network data transfer, assessment of

network efficiency, necessary software and hardware.

262436 ANSRDNLUVUMNITNITDUTIAINDA 3(2-2-5)
Digital Filter Design

(%

wiatlalosiunsuszananadygiafdnoauuuTvd n1suUas Z wuu 2 9w 2995uUas

(% a

doyaas ownaenlufdnea was dyaafdseailusuiasn 1995058 IUYNAMND LAz 219950503
AMUDBUULNALTILEY NSEBNBUVINITNTBNLUU IR wae FIR Wavaan1sAauled DFT, STFT, FFT way
M3aUlIITULUULST 2993N50IANUAULDS

Introduction to modern digital signal processing techniques, two-sided z-transform,
A/D and D/A conversion, all-pass, minimum phase, and linear phase filters, IIR and FIR filter design,
Quantization effects, DFT, FFT, and fast convolution, multirate systems and filter banks. Wiener

filters.

262442 sEUUAIUANIAEABUNIMDS 3(2-2-5)

Computer Controlled Systems

mwﬁizwquuﬁugmuaziwm%ﬁLé’u syuuandudag ssuunTEUIunIg Ag
AnsIziszuunallugig wuudiaeesszuLarSLAALeNa Yl N33UIEN1TRNLUY Fanuaw PID
\J9Rdnea NMIenuUUNAnDUALesdInILA nTsUASnseanUUUI iy nsRiBLuTTIansdn e
WATNITIFLVLENG NTINTTNITAIVANLULBDNFANDA N1TATINRIAIUANLTRINER TPUULUURAAT
L‘Vlﬂ‘aﬂﬂ?'ﬁ@@ﬂLLUUIﬂﬂi‘%ﬂBMﬁ’JLﬂa‘g JEUUBUUNTZAWLAZNITIN N1TT1RBITZUY

Basic control theory and linear systems, discrete-time systems, process systems,
discrete-time system analysis, system modeling and identification, design methods, digital PID
controllers, frequency response design, state-space design methods, pole-placement and model
reference methods, optimal control methods, implementation of digital controllers, embedded
systems, computer aided design techniques, distributive systems and measurements, system

simulations.
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262443 iw3nsiletauazsruudhasnindeneufiames 3(2-2-5)

Instrumentation and Data Acquisition System

sEUUN TN Wuwesuasnstuainges lwmuilefines natannumien Ivaniwas
wosdames wesluAula wazlilnfwanes 2995U5unasdy 1 29959 nalauuind 19959818
drygna 29asnsesdayau voialulasmeulnsaaes Mulasdyanaeuasnduninea mi?iamiéﬁaga
LUUDYNTULATFIU RS-232, wallamsifeudelinfuasufinnesuaz lUsunsunisuaninauazduiinga
mMsin nsaeuisuiuInasgIL Medeansteyauuulfaneiunduing

Measurement system; sensors and transducers: potentiometer, strain gauges, load
cells, thermistors, thermocouples and photo detectors; signal condition circuit: wheatstone
bridge, amplification, filtering; microcontroller boards: analog-to-digital converters (ADCs), RS-232
interface standard serial data communications, interfacing technique to the PC; calibration;

remote connection via a radio communication

262444 szuumuAunanbivieliles 3(2-2-5)

Discrete Times Control System

ngufimsmuuuuUaty ngudssuunarliseides uwuiiassszuunanlideileues
szuunatsiailes afiesnm nasives 35 was vei-Aosu AnuanansamuauliuazaLaInsadann
16 nssEAsnsuasdmsunisesnuuusruumIUANERInea Msthuiglawaluldlunisesnwuussuy
AIUAN MIAIUANWINETIAR NavesmsmaulmilarsmsmsdnietnawesssuumuauiBsidnea

Classical control theory , discrete-time system theory , discrete modeling of
continuous- time systems, stability, Jury and Schur- Cohn Criterion, Controllability and
Observability, Transform methods for digital control design, The state-space approach to control
system design, optimal control, effects of quantization and sampling rate on performance of

digital control systems.

262445 NM99RNLUUISUUAIUANAINU 3(2-2-5)
Robust Control System Design
LLUUﬁWﬁ@QT@Qi%UUﬂ’J’]@JVmLLﬁu@u%@ﬁ’]Mu@ﬂ’ﬁ@@ﬂLLUU%Z‘UU@’JUQ&I@QWU NNT9NLLUU

W¥BUNTH n1seenuuUN sTadugIuTouwBURTR MylinTeiuazmIdinseiiafmunusud

(5(13’1 LUINIDANNTTLTILEY
Modeling of uncertain systems, robust system design specifications, H infinity

design, H infinity loop shaping design, p-analysis and synthesis, low-order controller, LMl approach



70

262456 N59NLUUTEUUNSNIUAINSOU 3(2-2-5)

Design of Thermal Systems

wuRndesiuraIniseenuuuTEUUN suAmNEeU MUYIUN B Mg e MYNAAANS
namanivoslya waznsanoimanuou nouiuaznisduiagunsalianiudsuniuiou n13sians
ANMNITYINIUTDITLUY NMTUATISAIULATYTAERS

Basic concept of thermal energy system design, basic theoretical review of
thermodynamics, fluid mechanics, and heat transfer, theory and calculation of heat exchangers,

workable condition modeling of a system, economic analysis

262481 walulagnaunin 3(3-0-6)
Concrete Technology
99AUTENBUTDIABUNTA (YUTLUUA 19859 1) n1sponLUUAmNAN AsiATnauLi
Saomaniiia AeunInan
Concrete composition (cement, aggregate and water), Mix design, chemical ad

mixtures, mineral admixtures, fresh concrete

262483 HAndansAwnthuaranssniends 3(2-2-5)

Semiconductor and Superconductor Physics

viplassaiaiusy Tassaawdnuaglasiaduaundanuesasiesing noufjsesse
-8 wazseedolanzarsieiit nistlifnluansieiag nsiaautiniiandluansiesa
Tassadamaienagnsaisdsssiviansisinivieieg nguimsinaudfimeaiidnduaznisaing
ansinideean

Bond, crystal and band structures of semiconductor p-n junction theory and metal-
semiconductor junctions, electrical conductivity in semiconductors, physical measurements in
semiconductors, structure operation and creation of semiconductor devices, physical measurement

and superconductor creation.

262484 wlumeluladideady 3(3-0-6)

Introduction to Nanotechnology

wuzihfldndvesvosudainieniulaseasne wazuaundnu nsinlassadsendos
qavimididnaseunuudeiny audfanizvessyneauily lassaduiluvesmsuounaznisussend
lassadravesdanuilulasnisuszgnag

Introduction to physics of the solid state in structure and energy bands, methods
of measuring properties by transmission electron microscopy, properties of individual nanoparticals,

carbon nanostructure and applications, bulk nanostructure and applications.
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262485 wialulagnisiadoulauung 3(3-0-6)

Thin films Deposition Technology

V5 ¥ VRIMNY STUVELAINIA NITATOURUUTENG AIUNUIVBINTITIATOU NTATN
fudldy nsadeuuuuiall nadanisindeuiidudeddidnnseu n1sAdeuwuy Glow-Discharge 13

Ideal gas theory, vacuum system, evaporation, deposition, epitaxy, chemical vapor,

energy beam, glow-discharge plasma, film analysis

262486 n13ARNIoULaZN1SUDINU 3(3-0-6)

Corrosion and Protection

wann1sveaMsianseu adidmsumsianseu JULULYRINSAANTEU N1SNAERY
nsinnseueendnduredany nstlostunuuuelufinuazuainin asdudinisinnsou nsiadevi
msdenanuazmsiUAsundasanmuwindey nsdidnwnsidivesTasluseninmsldanuiesannns
N3O

Principles of corrosion, electrochemistry for corrosion, forms of corrosion, corrosion

testing, oxidation of metals, corrosion protection, materials selection and design, case studies.

262492 nsilneusuns oinaulumsUsEva 6 nueAn
International Academic or Professional Training
Tdndsunsineusy wisernalumhenuaiasgrsoenvusuiidnd Sidnvsednd
viondsnu vonuiiieides lusausena
Academics or professional training in public or private section in the area of physics,

electronics, energy, or associated task abroad.
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Undergraduate Thesis

msfinwAuaimseldenuaruauly anuatn Tneanuiureureasdlruay

Study or research in any interesting areas by approvement of physics advisors.
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Co-operative Education
nsinUjiRnunmelumhenuniaigusesnau wiemrsszmelaglasuanuiugeu
PNUNTINEIRY
Practice in the governmental or private organization or in the foreign country under

the permission from the university
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258102 | U{URN13TIINeN 10-3-2) | Wius1edn
261107 | vénWland 1 4(3-2-7) | 261107 | wéand@nd 1 4(3-2-7)
261108 | wdnil@nd 2 4(3-2-7) | 261108 | wanW@nd 2 4(3-2-7)
262201 | nypuadivneilandusvgnd 3(3-0-6) | 262201 finsedv
261100 | Usgiduaziamuimemaiand 1(1-02) | siumedn
History and Development of Physics
UsziRuazimuinisvosiand
unuMaEAUEAYTeIvTEnE
Tugatlagiu FTn wazauide
meauiidndlutagu wazuualidy
Tusuiran History and Development
of Physics, Current roles and
importance of Physics, Professionals
and careers in Physics, the Physics
research in present day and future.
Avnaniziusuaulidesndt 68 widein Ananizaiuy  uulideanda 68 wiqeia
AudeAu 1Y 29 videin L] F1UIY 32 wilaein
205200 | misdensnwdinquiiioinguszasd | 100-21) | 262001 | nsdeansaiwidenguiiie | 10-21) | Wasusvsiangin
g Tnguszanddanduseynd Wasudesgiviuas
Communicative English for Specific Communicative English for Specific Jiudgedrelune
Purposes Purposes in Applied Physics FRlekial

Hnfls-yanrwdengulaeiiunis
sanides msldmdny duon wazgl
UszloatiieTaguszasdnsivanis
wagIn TN
Practice listening and speaking English
with  emphasis on  pronunciation,
vocabulary, expressions, and sentence
structures  for  academic  and

professional purposes.

Hndls - wanwdangulaeiunis
panudue NIslEAIANN dwau way
sUUszlaLiietngustasdnia
Fnsuasvdnmailanduszend

Practice listening and speaking English
with emphasis on pronunciation,
vocabulary, expressions and
sentence structures for academic and
professional

purposes in applied

physics.
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205201 | nasAeansnrwadennuiiionas | 1(0-2-1) | 262002 n1sdearsniuidenquiiionis | 1021 | Wasuarsianeiv
ARTEATANIMNT FiAszidadginisauiland Wasueseivuay
Communicative English for Academic Uszynd Jiudgedrelune
Analysis Communicative English for Academic 5187390
HAnile-wanmdangulasiiunisasy Analysis in Applied Physics
AW MAATILR MSHAN LagnIs Anfla - yanwdanguleeiunis
UERIANUARLTI Lﬁ'a*?mgﬂssmﬁma asuAnu N153ATIER nsiaag
JNIANANVIVOIER T WAZAITUANIAITNAALRY LD
Practice listening and speaking English TrgusrasAaniaivanisnieildnd
with  emphasis on  summarizing, ﬂﬁgqﬂ(ﬁ
analyzing, interpreting, and expressing Practice listening and speaking English
opinions  for academic  purposes with emphasis on  summarizing,
applicable to students’ educational analyzing, interpreting and expressing
fields. opinions  for academic purposes

applied physics.

205202 | myfemsnmndanguitemstnaue | 10-21) | 262003 n1sdearsniuidenquiiionns | 1021 | Wasuarsianeiu
MY WiauaNasi U AndUszey Nl Wasudesgiviuas
Communicative English for Research Communicative English for Research Jiudgedrelune
Presentation Presentation in Applied Physics FRlekial
UNUILAUINAIIUNITAUATT N O AndiausnaiiunisAuaii vie
nasuideiiiAsadesfuaivives naudfeiiiieadestuneiand
fisudunividingulaogad Uszgndluniwidengulaediadl
Usedvisnm Usedvsnm
Practice giving oral presentations on Practice giving oral presentations on
academic  research  related to academic research related to applied
students’  educational fields with physics with effective delivery in
effective delivery in English. English.

261211 | naenans 1 3(3-0-6) | 262202 | naenansdmIuNandUsTand 3(3-0-6) | Wasuavsianein
Mechanics | Mechanics for Applied Physics Wasuieseivuay
Lw%nsz?u,asrmiLLﬂaaLLngu ﬁa:m NUTILLINLADS LA SUURR Y¥udgeAneduneg
YBINMB AT ALNA TN TR LT 13N

n1sudas naransuuuiladuves
auMAieY Msduunisuuueslud
ALUUNUI WazwuugnUeAy ey
fla¥gna msduunisuuulaindady
warUsngnisalimeed AMULENAI9
wuuindy nstadeuiinielduseg
guinauagngNseuing wamans
wuUaINS LAY NaMan SWUULE A
st

Matrices and rotational

transformation, Definitions of scalar

and vector in term  of
transformation properties,
Newtonian mechanics of single

particle, harmonic, damped and
forced oscillations, phase diagrams,
non linear oscillation and chaos,
central-

Newtonian  gravitation,

force  motion and conservation

naAaATlafiy waransues
sunalundauazaoadd use
guinans szuuinaliiides seuu
YDIBYNIA mimﬁlauﬁ%ﬁmq
wdanienaransainsnesuas
narnansueliasuto iy

Review of vectors and
coordinate systems, Newtonian
mechanics, particle dynamics
in one and two dimensions,
central  force,  noninertial
coordinate system,system of
particles, rigid body motion,
introduction to Lagrangian and

Hamiltonian mechanics.
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laws, introduction to Lagrangian
and Hamiltonian dynamics.

261212 | namanimeusi 1 3(3-0-6) | 262200 | narnassmsufudmviuiEndUazgnd 33-0-6) | Wavuavsameiv
Quantum Mechanics | Quantum Mechanics for Applied P,bySiCS Lﬂﬁ%%@iﬁﬁ%%@:
AINLANNEIVBINAAERS UH LA ﬁaﬁqLﬁumil,l,azﬂaimmim%ﬁugm USuugadedune
wardndnveamguijnleuduuuuiif é"“%%;‘mauﬁ“ AAEMEIYY e
nauAAuuaznanawliuuey # ”aﬂlam“’“vu"a“ L"Ia’“’mt?ﬂs”fq
fuflums aunswsenuaed syna YR IRUAUIUUIN ﬁjﬂmﬂau‘

Tungudnd nisiadoudiveseynin dun1svLsenesiazndnaaulyl
nrgrudiunedng  fdusnsue wiusuvaslatsuiiinoymalungy
3 o < . 4 4
an IMLMU&I}ML%QHZJ ﬂﬂEJLL'U'UGI’?\? "]yﬂ;liLﬂﬁyE]EySUiN
Failures of classical physics and the BUNANTGHIULIIMUNIANG A1IefU
advent of the old quantum theory, g15uelin Lumudungau nasans
wave packets and  uncertainty aroudulaelduuning sznou

principle, operators quantum lalasiau

numbers, Schrodinger’ s equation, Operators and fundamental

particles in  potential wells and mathematics for Quantum

tunneling of a particle through Mechanics, failures of  classical

potential barriers, harmonic physics and the advent of the old

oscillators, angular momentum. quantum theory, wave functions,
Schrodinger’ s equation  and
uncertainty principle, particles in
potential wells and tunnelling of a
particle through potential barriers,
harmonic oscillators, angular
momentum,  matrix  mechanics,
Hydrogen atom

261231 | eduwasmsduawiiou 3(3-06) | 262205 | Adwwasnwdusudteudmiuiindvssgnd | 3(-06) | Wisuavsianedn
Wave and Vibration \I\/avevand Vibration for Applied Physw'cs‘ LU?%EJU%E]?’]EJ%‘U’]
Msdustiedass nvsuae asdy NM5dURE19BATE NINU N15EU
neldusaniouen nsduuuukeusns nelfuseniousn msfutuuueu
wodin nsduluassiiaaduils g1sueiin nsduluaesiiin Aaunll
nsza1e Aduledntg aduszuiud nsvate duladn T adussuiud
YOULA MIALNUY w0 MEALaIUY
Free  vibration, damping, forced Free vibration, damping, forced
vibration, anharmonic wave vibration, vibration, anharmonic wave vibration,
two- coordinate  vibration,  non- two- coordinate vibration, non-
dispersive  waves, Fourier theory, dispersive - waves, - solitary - waves,
dispersion, solitary waves, plane waves plane  waves  at  boundaries,
at boundaries, diffraction. diffraction.

261241 | usim@nlaiin 1 3(3-0-6) | 262206 | wslwdnlwihdwiuiEnddszegnd 3(3-06) | Wavuavsiaseiv
Electromagnetism | Electromagnetism for Applied WasuTesedvuas
nMsATIgRInAeiatenig Physics Ufuugedieiune
adnuaansluiidulduing ve g TWihatin wimdnadauaznis SR

aouvuazidnau i dndludia
waznguenmdlaesiauduasngui
unlanesiaudauwliiradingu
wieeuuardndluinsyualda
AUV UUNTELALAZAI1ANY
wazladidnninaunisvesan
Uaw

wilgniundnlnidih edu
wsiwdnlylsia 29aslvisia wdnnsves
a4 a oo
wnseadionausmanlulin
Electrostatics, magnetostatics and
electromagnetic induction,

electromagnetic waves,
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Vector  Analysis, Topics  in electriccircuits, principle of
electrostatics: Coulomb’ s  law and electromagnetic instruments.
electric field intensity electric flux and
Gauss’ s law, divergence and
divergence theorem, work, energy and
eletric potential, current, current
density and conductors, capacitance
and dielectrics, Laplace’ s equations
and electrostatic boundary value
problems, Topics in Magnetostatics:
Lorentz force law, the Biot-Savart law,
the diver
261352 | @Anduwulvl 3(3-0-6) | 262207 | Wandunulvaidwmduianduszend 3(3-06) | WasuaviasEin
Modern Physics Modern Physics for Applied Physics LU?{w%amaimua:
wgwﬁﬁuﬁwﬁmw ngu AU MIAAAUKUUTIADIDLABY N1TUNT UYSuugeRtedune
Wesdu ezmouwazluiana Sediend Fadveeingan Usingnisallnlnd 1¢S5
TWnoudind Adndarsarvuiy WBnsn FedBnd aunisveaunase
Tuedea Ufisenduades euntnya audfAniniavesuas ndnanuld
U 9NTEIVeT waziadeRdndsau wiluouNguiFuinsainiiay
aify 1 asdiindeenn vedluasin nauiduiusnwidesiu gy
8¢ uastulasnseu WAnd%r101m NVR areuduiiosdu tavmroudunis
( Nuclear Magnetic Resonance) MR Far3padlannseuneuiigstuves
( Magnetic  Resonance  Imaging) DYANDY
Usangnisaliaead Wanduilu Discovery atomic model, Blackbody
welulad Wandwdanugs radiation, Photoelectric effect, X-ray
Relativity theory, basic quantum radiation, Plank’ s equation Ware-
mechanics, atom and molecule, X-rays Particle duality, Uncertainty principle,
photonics, condense matter, nuclear, Special relativity, General theory of
nuclear reaction, fundamental relativity, Quantum  introduction,
particles, cosmology, and physics Quantum number Electron
topics as follows: superconductivity, configurations of Atoms
superfluidity, synchrotron, biophysics,
magnetic resonance (NMR), magnetic
resonance imaging ( MRI) , chaos,
nanophysics technology, high energy
physics.
261381 | UjtAmsiandtug 2042) | 261381 | Ujdnsilandduge 20-4-2) | Audy
262203 | gounildnduasidndieada 3(3-0-6) | 262203 | gnumildnduasiandieadia 3(3-0-6) | AwdY
262212 | Bnnsednd 3225 | 262212 | gunssduazaasdidnvseiind 3(2-2-5) | Wabuieusiaseinn
Electronics Electronic Devices and Circuits LU?{w%amaimua:
2995 nsTuERS LAY ATTLARSY qﬂniﬂiﬁl,yﬁnmaﬁnéﬁlugw USuugadedune
Fygruuardygimsuniu nng 295l fiugiu 2waseeiueoud e

Uszunanadygin d1379691n
lalen wiudained 1Adeeiy
130918 BLITULLE WATN1S
Usgynd wasiullagudan 3993
udedu ndawmes didnvseind
Fuauesdu 2wesmuduavuar
msuszgns

DC and AC circuits, signals and noise,
signal

processing,  semiconductor,

(19AFVLIBRUUNAULNE WITVYY
wuuldnduia 2935020 995aU
79958 RUS 21995UTNUS)
W dwesafyvewaluoud 2995
wuulihfudadu 299s00adiames
wuuHouAale WAndansieda
lalenuaznisUszyndldanu
NNUTemDS Uavramulanes
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diode, transistor, amplifier, operational Basic electronic components, basic
amplifier and applications, waveform circuits, operational amplifier ( op-
generator,  linear IC,  thyritster, amp) circuits ( inverting amplifier,
introduction to digital electronics, non- inverting amplifier,  adder,
digital IC and applications. subtractor, differentiator, integrator),
op- amp parameters, non- linear
circuits, relaxation oscillators,
semiconductor physics, diode and its
applications, transistor, and transistor
circuits.
262391 | UjtiinismsiiEndUssandtug 20-4-2) | 262391 | UfinismeiEnduszenddugs 2(0-4-2) | Audy
262397 | &uuuwn 1(0-3-1) 262397 | duuun 1(0-3-1) | AudY
262498 | Aeiwudszauliaang 6 mhefn | 262498 | AmeniiwusseiuuSggnd swheia | aafu
262492 | msHnausunssinaulusnsseine 6vihwin | 262492 | msilneusuvideilnemludinslseina | 6mhedn | aafy
262499 | a@wnafinwn 6 ywin | 262499 | guAeAnw) swheia | aafy
Avndeniuaulidesndt 27 wiqeia Avuden  Funulidesndt 24 wiefin
nguivdhudinnseding nguindndianvseing
262210 | mywATwINRsinih 3(2-2-5) 262210 | mTinswiasiviih 3(2-2-5) | AwAY
262211 | 2wesddnvseiindiBaueuzaen 1 3225 | 262211 | jwsBidnmsednddueurasn 1 3(2-2-5) | YuugeFnedune
Analog Electronic Circuits | Analog Electronic Circuits | 9183
Anwidsansiadaindesdu qunsal NIUFALA DS ULUUNOATINIE AN
ashasah wuusiaesdmsulalen ensludansuBainesuuuned
wagnIulaines lalenuaznis msldueamsmudawmesifuisasveny
Uszgndldaru nsudanesuila Wlladvesnsasuuuileunduuay
Tulnansuagnnudamesvliananes wtsnm eaUuoniBonunfuay
aww nsludauagnisuszgndldam 2993 vaNMSlUSE R TTIUAT AN
mudawmefiluinsues 1asveny FIUMUNITELUULBATIN 29950818
Méa LUUANWBLITUTEaLaY 99TV Y
Introduction  to semiconductor LUUTAERABY N159DNILUUINAT81
devices, modeling of diode and wendlusefunudawmes nansemu
transistor, diode and its applications, mmlu‘Lﬂuqﬂuﬂaﬁuaﬁwwmimaﬂu
bipolar  transistors, field  effect 199590717 HAROUALDILT
transistors, transistor biasing, transistor o
function as an amplifier, power e
. Physical MOS transistor, bias MOS
amplifier transistor circuit, MOS transistor as an
amplifier, Feedback topology and
stability, ideal Operational amplifier
and Op- Amp Circuits, Integrated
Circuit Bias and Active load,
Differential and multistage amplifiers,
Operational amplifier circuits-
Transistor  level circuit  design,
nonideal  effects in  operational
amplifier circuits, frequency response
262220 | szuuddnoailesiu 3225 | 262220 | syuuidneaibosdu 3(2-2-5) | Audy
262312 | j993didnnsedindiaueuzasn 2 3(2-2-5) AnIIEIN
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262275 | Ansaulfdan 3(3-0-6) | Teinlwl
nMsnadeunazautildanavesian
wgAnssunielifineesvesuds
woAnssumskindnve sagaudfinig
Aufeuvesian audiniuaswesian
Mechanicaltesting and properties of
materials,electronic  conductivity in
solids,  magnetic  behavior  of
materials, thermal properties of
materials,optical properties of
materials
262313 | msuUszgndldnuaasest-uond 3(2-2-5) | 262313 | dwewnmdweurdensaznissgndlion | 3(2-2-5) | USuFerein uay
Op-Amp Applications Analog Integaratfd Srcu'\t and Applicatig:s U%UU?WT']E]%U’]EJ
2as5meev-uendifosiu GRIGHRG) 'i;aimmammmummazqmaugﬁ e3mN
ooU-uandilvgnunf Joyavetosy- g Naﬂ?q?“’mmfm‘mm
wondlulonansddy n1sdAsei wuuay LLM?M}’]EJEWI;&EN’N%E
wagnsuszendldanunseed-uoud ;j:j::;j’;;ﬂj}zﬁ;z;?q:if}?;
?zg?:égiL;:;%iﬂszu:ﬂ:;;;?z wasselildsrsasiuies 2993
wuuldndumanagnduia 29959818 iAEaye NMW?TWE“’E”
NaRN9 1asvENeRWaLsuTiLam oS hu QQQifaqaLLUU1MLU3LGU&qu
uagBuiinaaed 299sdudileganay ?Qm’ﬂijiﬁywmwwafﬂl’Uu
AIAN WATVUDUANTUUA 181 2999 i??q?ﬂim uwnl,ﬂajazyzywm
Wit lindyaaianieg 19930399 ﬂwlamuazyzywml,l,ausaaﬂ s
prududiaueniivising wietaang)
Introduction to the Op-Amp integrated Operational amplifier (Op- Amp)
circuit, ideal Op-Amp characteristics, and basic characteristics, power
datasheet of Op- Amp, open and supply, voltage references and
closed- loop analysis and application cireuit. regulators, - single - supply
such as comparator amplifier circuits, amplfiers, waveform  generators,
noninverting and inverting amplifier active filters, nonlinear circuits,
circuits, different amplifier circuit, analog- to- digital  converters,
differentiator and integrator amplifier digital- to- analog converters,
circuits, sample and hold circuit, phase-locked loops
instrumentation amplifier circuit and
etc., waveform generator and active
filter circuits
262314 | selndidnvsoiind 3(3-0-6) | 262314 | gaUlmdinvseling 3(3-0-6) | Audu
262315 MﬁﬂﬁﬂﬁiyuﬁsLLUUﬁﬂﬁa&%aﬂﬁgﬂﬂiﬂjﬁﬁﬁ& 3(3-0-6) 262315 uﬁﬂﬁﬂﬁiyuﬁsLLUUﬁi’waaamaaqﬂﬂinﬂawﬁa 3(3-0-6) | AuAY
MU AU
262321 Tilpsroulnsaesuaznisussendld 3(2-2-5) 262321 | szuuiledaesdy 3(2-2-5) | USuidsusiedn

Microcontroller and Its Applications

audnvuzuavandnenssunigluves
lulasaoulnsataes nsdoastoyauay
nsieudelalasnoulnsiaeiiugunsol
Meuen L1ty @ind Aduna 3156
fulasdyanueuzaomludyyiu
finea fuldasdyyruidneatlu
Fyoauouzaon Loass MuanINa 7
du LeaTh Aoufialnes usloSWUUHG

Introduction to Embedded Systems
an1UnenIsuveITsuulIna
AMANYUELANTE YD
lulaslUsioaiooiuas
lulasaeulnsaiass nireai1ud
Bunatednauazgunsalseudig
nslusunsNA R Bulmasng
winmssumesta oy wietne
JEUURA

vl unusedvidu
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womesuuuaLAUTs Lruwesuazn Embedded  System  Architecture,
SuaRigesylanig 9 Microprocessor Microcontroller
Common characteristics and internal characteristics, Memory, I/ O and
architectural features of Peripherals, Embedded Programming,
microcontrollers, communicating and Interrupt, principles of interfacing,
interfacing microcontroller to external Embedded System Networks.
devices such as switch, key pad,
analog- to- digital converter,digital- to-
analogconverter, LED, 7 Segment,LCD,
computer, sensors and transducers
ect.
262322 | wyRusauazmIdunsiziaein 3(2-3-5) 262322 | pAueanaznIdunsziaain 3(2-3-5) | Audw
262323 madeulusunsuneuiuneidmiviandlssynd 1 3(2-3-5) 262323 Twswauwmnsmammaiawwﬂanaﬂiwnm 3(2-3-5) | Ay
z P PR <
262324 ms@eulusunsuneuinnedmiuiEndussend 2 3(2-3-5) 262324 Zﬂiwmﬂﬂﬂmimauw’lLﬂﬂ?ﬁWﬁU Anénssinn 3(2-3-5) ALLA3
262330 | mAmsizidanInuasszuy 3(2-3-5) | 262330 | m9AATRREQYIMuasIEUY 3(2-3-5) | Audy
262331 mykaszinruhasnduvessuulonu 3(2-3-5) ARSIV
262332 | spuuUAIUANTLAY 3(2-2-5) | 262332 | szuupiuAudady 3(2-2-5) | USuugedeiue
Linear Control System Linear Control System 78739

msleseiszuuaunulasfy a1
darensiudneosu dutiesaan
dangnsudgresy Hedduaielou
LUUIIABINNARAAIEASYDITEUY
wamam%ﬁjugm N13ATUANNING
wagsmIUANSRlUTRVgAaI NI X
meneinaneuausIanIiang
LAENITAATIERARANAINEN UL A
§7 NseBNUUUITTUUAIUANTBUNAY
Wadu MsmAnnssunmuYessyuy
desain wallanI1senkuy
nanoUALBLIATLaLIT Mlada
Welnovunsu msndondeda nasf
whesnawludaind nsiasiei
WEAYIAIN ABNAILABITIUNIT
oonuuulnglyd MATLAB

Introduction  to  control  systems
analysis, the Laplace transform,
inverse Laplace transformation,
transfer  function, mathematical

modeling of dynamic systems basic,

control  actions and  industrial

automatic  controllers,  transient-
response analysis and steady- state
error  analysis, linear
feedback

disturbance rejection, stability, Root-

design  of

control systems ,

locus and frequency response design

techniques, bode diagrams, polar
plots,  Nyquist stability criterion,
stability analysis, computer aided

design with MATLAB.

syuumuasseullauazisseuln
LUUTIADINARIAANEN SVDITEUY
neaIn n1silmiduidadu
LHUAINNTEU NSNS inaTe s
Foyayeu msﬂ'suaml,aznflsﬂmma%u
ﬁ"ugwu nanoululaluuiaa N1y
NadoULADYIN NV B NLaLE DS
Ind nseenuuUTEUIUAIUANLALTS
Mafuressn lumndenuazlua
Jadwdon inneiladissnmvaslua
Fan UlAar13n N1999NLUUTEUY
munslneFBranaudarmud

Open-loop and closed-loop control
systems, mathematical models of
physical systems, linearization,block
diagrams, signal flow graphs, basic
control actions and compensations,
Routh-
Hurwitz stability test, control system

time- domain responses,
design by root locus method, Bode
and Nyquist plots,

Nichols

control system design by frequency

Nyquist

stabilityCriterion, charts,

response method.
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262340 myianazaiedietn 3(2-3-5) AnIIEIN
262341 | \uwesuarsvuuduies 3(3-0-6) 262361 | waluladiduives 3(2-25) | Wasueneiviuae
Sensor and Sensor Systems Sensor Technology U%’Uﬂ§qﬁqaﬁuqa
unimenduigesnisas muad nMsuUsUsELANUATAMaNTRd1Ay Fe3mn
WATNIINIEAIN Fader19959u youfuimed Wuwednnaingungd
nalnn1sUasuudainiseenuuy Wuwesmanas Wuwesnslaia-
w1518mesisnsadicuaznnsg wiwidn Wuweinena Wuwesnie
Uszgndldau e tuweiniuail 1duiges
Introduction to optical, chemical and NansuiSed meluladiduieesd
physical ~ sensors, topics include 28a17a n15L % DUFDNU
transduction  mechanisms,  design ulasluswaiees
parameters, fabrication methods and Classification and performance
applications. characteristics of sensors,
temperature sensors, optical sensors,
electric- magnetic sensors, acoustic
sensors, chemical sensors, radiation
sensors, smart sensor technologies,
interfacing to microprocessors
262416 | MIPONHUUNITIIUILBULABN 3(2-2-5) | 262416 | NM59ONLUUNATTILIWOULABN 3(2-2-5) | YuugeFnedune
983
262417 | msUsvananadygiondauauzasn | 3(2-2-5) 262417 | msUsvananadyyaidaueugasn | 3(2-2-5) | Yuusededune
HAZNITRNWUUINA SNTDISY QY10 LAZN1TODNLUUNAINTBISY QY0 9183

Analog Signal Processing and Active
Filter Design

MINATEREYYUTIOULADN NS
wasaunisatlane mMeInIEieas
Taeldaunisaivany dyqralay
YouRluanIzeysn 1995N503AA
Fygrauuuuneaiivl LaznMIeonLUU

29astuneU R
Analog  signal  analysis, laplace
transforms,  circuit  analysis  using

laplace transforms, sinusoidal steady
state, active filter circuits, practical
filter design

Analog Signal Processing and Active
Filter Design
N1508NKUVINDTNTOIAIIUT LT
AUNRDNUALIRINNTAF Y IUUUY
atiu Iﬂaﬂﬁam@uﬁwﬁﬂﬁugmmm
ANT0ONKUUNITNTDIAMUA YDA
A9 WU Tamesiing Lundian g
1005 waz walwa mIwlasna1ud
LAZNTEUIUNITHUATIZN99S LAy
drrp1995n58IANBaTNa 19T
TasarglWiuuunia@n 29930509
arudlagldoouuendiundn a3
Ay MELUUFIUUSAO Y 2995
BUASAIAIINATUNTUITITOU 2997
andmidimesidedu wazaees
nvesendtaeld OTA ludandl 2 92
NENITN MIVBNUUULAZATIATIZI
astuiiaidadygrunuuleiya
goa udensuuulaeldudnnis
JounduuuuuinuasamuaudinIy
LifuBaduvesgunsal Msaunu
LERe TN BNNEIA VRIS N3
AUANAILTIAY waznisiily
Uszyndldam.
Focuses on the design on classical
filters  and
The course covers

analog analog

oscillators.
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Butterworth, Chebyshev, Cauer,
and Bessel filter types, frequency
detailed
Circuits

transformations, and
circuit implementations.
discussed include passive
networks, op- amp filters, state-
types,

converters, switched capacitors,

variable impedance
and operational transconductance
amplifiers. The second section of
the course covers analog oscillator
analysis and design, including
feedback and nonlinear- circuit
analysis, amplitude stabilization,
voltage control, and a variety of

applications.

262418
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262418
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262426
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262427

N139NKUUIEUU VLS
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262428
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mydeastoyauazlnsstieneuiinmes
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msfeansleyauarlanidiereufinmes
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MIDDNUUUNIINTDATIRIN 04
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NMT0DNLUUNAINTDUTNATIN DA
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262442

sruumuAslngAuneS
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SrUUAIUANLAADLTIN DS
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262443

w3eaflotauarsyuudinsatase
pONTiLADS

ndnnsian1eldnd aunsaluas
wadlan1s¥n sruuiaiesiietanis
Wand wadansideslesfuszuy
Joya 1933UazlUTLNTNAIUANNIT
Weuseneufumesiuiiad msuas
Usnamisilanddudygraldia
msudasdyyiueutasnilufinea
N19AULTBUAUNINTEIU 299TUaY
TUsunsuAtuRuMsaIuLaz dudin
Joya MIATIILALLAAIHA
Principle in physics measurement,
instrument and measurement, system
of measuring instrument in physics,
techniques  of interfacing with data
collecting system, circuits and control
between
transducers,

programs of interfacing

computer and relays,
analog-to-digital converters, calibration,
circuits and time base programming,
circuits and control programs of data
reading and recording, analysis and

display.

(
(
(
(
3(3-0-6)
(
(
(
(

2-2-5)

262443

mMstanazszuuflinsiaianae
poNnLaes

Measurement and Data Acquisition
szuun1sia Lfulvefuay
nuaRnees lmnuiilofimes 1na
Tamme3en anlad weilamnes
wesluduila wagllafinanes
299505 unAsdy I W TINaElauy
30d 2995V 0 YYIU 219ITNTI
&y vesalilasaeulnsaaes /i
wlasdyanewasnlufinea ns
?iaa'ﬁsz?aa&al,wuaynimﬂmgwu RS-
232, waflanisideunsid v
poufmosuazlushn SN SUanINa
waztufinnamsin nsasuliisuiu
W msgu n1sdeansieyauuulane
HuAELY
Measurement  system; sensors and
transducers: potentiometer, strain gauges,
load cells, themistors, themocouples
and photo detectors; signal condition
circuit: wheatstone bridge, ampilification,
filtering; microcontroller boards: analog-
to- digital converters ( ADCs) , RS- 232
interface standard serial data
communications, interfacing technique to

(
(
(
(
3(3-0-6)
(
(
(
(

2-2-5)

Yiulgedeiue
3N
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the PG calibration; remote connection

Via a radio communication

262444

sruumuanahinelia

3(2-2-5)

262444

szuumuAlaThisialilen

3(2-2-5)

ALAN

262325

powfwevimiieedy
Introduction to Computer Vision
wnAnfeatunoufame Sivauay
nsuseynald nrsdndunisdu
ﬂWWiIQLLaZiﬂEgiIEN NNTUTELIANAN N
osku msantoyaiilsifesms ms
YSuawldmungdonisialy
Useanana N1IATIATULEUYEU 115
LEAAIUTDINTN ﬂ?‘éﬁl‘é’ﬁ]i]JUizu
Fumisuaznisiiiingiegluniw
wagnsAnauingisinisiad eudi
namiiseiiosiu

An introduction to the concepts and
applications in  computer vision,
working with images and cameras,
basic image processing, image
filtering, image transformations, edge
detection, image  segmentation,
object detection and recognition
including motion estimation and

object tracking in image streams

3(2-2-5)

Wil

262333

WITHYYIUBUURAURN AUV UT W
wuuldsunsuléidecdu

Intro to Mixed Signals on a
Programmable System on a Chip
(PSoC)
msmumiL‘%Uuiﬂuiw%mﬁLﬁa
Waun1sldureasdyyiunuy
nanvudnuuulusunsuls Tudiu
wsnveaew aznaadanisly
flafduugiudisquaes
lulpsaoulnsataed Wy Msduwmes
Sweideygnu Indwesd 29951u 1993
wagiandnnuninaesdygyiu
Wag LLaxIUiI@]ﬂaami?%aawﬁa;vJa
W FC uay UART uenaniludaay
THINFUIETNTANF UV TEUU
¢ lutrndmeaiiom avnanis
AsldueuIaanilefduaes PSOC
U995 9ULBNR 19ATVEIYLUY
TUsunsalle 29asuuuaeloumay
Frunuidedou Wiesenuuuiasid
uNaen THRsulasdygyiue
waenupineauazdyauiinea
Wueunaen mslédaygrunani
AUAsA TAaNLINABLTIUA NN
UBNNAT oy Msaeulisudygn

3(2-2-5)

Wil




120

nangnsuTulse w.f. 2555

nangnsUTuUse W.f. 2560

asenuiuls

usutasnuuUgnle Lilen15ind
wilugn

Learn how to develop mixed signal
applications on a Programmable
System on a Chip (PSoC®). The first
half of the class the PSoC is used to
apply basic microcontroller functions
such as interrupts, timer, counter,
PWM, and communications protocols
(PC and UART).  In addition to PSoC
power saving options and CapSense.
The second half of the class uses the
analog functionality of the PSoC
where programmable analog routing,
operational amplifier, programmable
gain amplifier, and transimpedance
amplifiers will be used to design
analog circuits.  The class will also
demonstrate how to use PSoC’ s
digital and analog converters and
analog digital converters to control
and measure different environmental
circuits, including how to perform
analog signal chain calibrations to

perform accurate measurements.

262334

Wueiuarasasusvananad g
Sensors and Signal Processing Circuits
winmsieafunsiauasiiuiges
Wuwesuazisasusvananady g
dnSuiduivosulindneg laun
uesuiiaAsundasanaany
vy e sufiadsundasen
AUyl Wuwesvindsundas
ArAuuieatn 1duieed
auwimvan Wuwesuas @uwes
ns19inaTazaly LLﬁ%L%uL%@%
A5 TuAa

Principles of measurement and
sensor, sensors and their signal
processing  circuits  including
resistive SEensors, capacitive
Sensors, inductive Sensors,
magnetic sensors, optical sensors,

solution sensors, and gas sensors

3(2-2-5)

Wil
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262401

mAmmBsialuiidndussy nd
e

Introduction to Numerical Methods in
Applied Physics
mﬁmmam%uasmiﬁmmﬁugm
FINVDITLUVANAIT  FEUUANNTLT
v nsUszanaanlugisazuen
19 MTUAATIAMTIN0Y MIUIAT
ayus AT azn ImUIRUS
WFainay aun1adseyiudaniiy
Hgyvdudu Jguivou auns
ayiusgey Inludueduuddosiu,
Mathematical and Computational
Basics. Root of systems of equations,
linear equation systems,
Interpolation  and  Extrapolation,
regression analysis, Numerical
Differentiation and Integration
Ordinary Differential equation: initial
and boundary value problems, partial
differential equations. Introduction to

finite elements.

3(2-2-5)

Wil

262425

a &

nsieuiveainiesdmiuiland
Uszyndiosu

Introduction to Machine Learning for
Applied Physics

YARATNEY NguHNITHI KA
anuezidunazdeya msduan
WFaRua nssudsidaestienan
nsMALNIE TigaRUUIN LA Bud
msmAnnefigauuuiouly adu
msBeudueanior maSeuiuudn
suliidnaula laswneUssamiioy
dnnasmanmesuuedu maieus
wuuiud JuneuiBideiugnssunis
anfiideya n1sdangudeyanis
Seujuuuliffaeu maseuiuuud
Heou NsBuuswULLESUEY

Linear algebra, probability and
information theory, Numerical
Computation: least squares methods,
Gradient optimization, constrained
optimization,  machine  leaming,
concept learning, decision tree,
artificial neural networks, support
vector machine, bayesian Learning,
genetic algorithm,dimensionality
reduction, clustering, unsupervised
learning, supervised learning,

reinforcement learning.

3(2-2-5)
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262429

ﬁa%a%quawswmmmLLUU
2aswaNmednwuulUsLnsule
Avanced Topics the Programmable
System on a Chip (PSoC®)
yaUszasAnIsiouiifioaun
Tassnudugslngldamuuulusunsu
17 Tnedelasssulsznaudionis
ANNIILVRINUIBUTTUIANANAY
¥833%UU PSOC Tneldszuumsidnge
wihearwlaenss msiudeyaly
Tumhseuadssnvauidoulala
waznsaisszuudendefuglisg
wrunw laslusunsulwneunield
SYUUNIS0ONWUY PSOC kilaLAy
Foyaluguns msldszuuidousio
Fuflddrsunuaimiiieniuny
gunsaidlannseiindidseurasnues
S¥UU PSOC

Learn to developed advanced
projects on the Programmable
System on a Chip (PSoC®). Topics
include how to reduce CPU usage of
PSoC by use direct memory access,
how to store data in non- volatile
storage, and how to create Graphical
User Interfaces (GUI) in the Python
software language for a user to
interface with the PSoC, collect and
graph data. It will show how to use
the GUI to dynamically control the

analog components of the PSoC.

3(2-2-5)

Wil

262431

ATIATITALALOINUUVIIITNIT
doanstummiinguazlalasim
Radio Frequency and Microwave
Communication Circuits Analysis and
Design

svuunsdeansilosdu uuusiaes
vegUnIalusELANIIAT N waniin
wazlassadieesatsindygiutda
mmﬁga NANNITILATIERUAE
8OALUUIIITEIUAITN TG
Usznoume lassiensidigaing
FIUNULTIFoU N1shUaIAIY
Fruntuidsdou lasevny 2
Mud190n MIVBNLUUNITNTO
Al nsminslnavesdyg uuas
msUseynaldau 1esueedyyiu
WITNANTYYIY 2TAUTY QYU

3(2-2-5)

Wil




123

néngnsuiuuge w.e. 2555

nangnsuFuuse w.e. 2560

asznuiuye
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Foyoymenuamg

Communication Systems, Modeling
of active and passive devices and
transmission line structures at high
frequencies. Analysis and design of
high- frequency electronic  circuits
including  impedance  matching,
impedance  transformations,  Two-
port networks, filter design, signal-
flow graphs and  applications,
amplifiers, mixers, multipliers,
detectors, and high  frequency

oscillators.

262432

nsuwsnszareaduundnlii
LLa%ﬂ'ﬁE]E]ﬂLLUUﬂ'TEJE]’Iﬂ’lWLﬁ’EN(;\/u
Introduction  to  Electromagnetic
Wave Propagation and Antenna
Design
msldaunisvosuuniiadiiioadus
nsuninsEaIBvesAduLsimanli
Tuu3glidasy aredadygugu
mwidiguavieindu nslditeuly
mauwmazammmmné‘luﬁéwaa
mm:ﬁaumam%uﬁiaw‘amm
Fananafisnafuy n19Ld1ga314
FuuEiou WTINMaSUUU-Lod
agoInwfdILazfiisu aeene
WUULELKAZLUURY awRINIATLIR
Lﬁﬂ @1901N1ARUUNAIUNS
@199 IARUUTDY @188INALUY
915158 UaraBeINAaRIYY
Maxwell's equations use these
equations to describe propagation of
electromagnetic waves in free space,
transmission lines and in waveguides.
Boundary conditions derived from
the Maxwell's equations are used to
treat reflections at the interfaces.
Impedance matching, s- parameter,
transmitting and receiving antennas,
linear and loop antennas, small
antenna, planar antenna, aperture
antennas antenna arrays and smart

antenna.

3(2-2-5)

Wil
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262445 | N13BBNLUUTZUUATUANAINY 32:2-5) | diusevilng

Robust Control System Design
wuuanswesszuuAN il uou
TBiMUANITEDNLUUSEUUAIUAL
AINL NSEBNLUULB YDA n1s
2ONWUUNTINFUFINIITBULDYBUT
3% menseiuasmsdanszaiii
fanuaudufuil wwImeannIs
LT
Modeling of uncertain  systems,
robust system design specifications, H
infinity design, H infinity loop shaping
design, p-analysis and synthesis, low-
order controller, LMI approach

NFUIYIRIUNEINY NGUIPIAUNEIY

262250 | naransuedlua 3(3-0-6) | 262250 | naransuedlva 3(3-0-6) | AuAN

262251 | mstewmanudewdou 33-06) | 262251 | mssewmensdouileu 3(3-0-6) | AwAY

262252 | walulagnaany 3(3-0-6) | 262252 | wielulagnwdsnu 3(3-0-6) | YSuugeesue
Energy Technology Energy Technology ekl
wywdiumsldmdsem antunnly wywdiunsldndenu dnennues
Yagtiunarlueunnveaunaandsau wndandaeu aatunmludagiu
waENI WAL tueiazuleuiy LAzl UBUIARYDILNAINGNY LAy
Tunsusendanda nsdwasau Aslendsu nsdindeenu
uaseindluldussledlunisviainu wasofindluldusglovilunisdin
fou  uwazwdmnszualiiin ndai Anufou uazwannszualnin was
NANTUIINEN WAIIUIINUARIAI ¥ wdnuainay wasuanumas
Souldfinn waverudrwlaisad anuseuldfian wasaudauaa
Fowds ndemieded myaszi wasudedes
wﬁmumqﬁmmwgmam%ﬁaaﬁu Hurnan and energy use, the potential of
Human and energy use the present and energy sources, the present and the
the future status of energy sources, trend future status of energy sources, solar
and policy of energy saving, solar energy energy usage for thermal and electricity
usage for thermal and electricity power power generation, hydropower, wind
generation, hydropower, wind energy, energy, geothermal energy, bio energy,
geothermal energy, bio energy, fuel cell and nuclear energy
and nuclear energy, introduction to
economical analysis for energy utilization.

262253 | wAluladamiiu 3(3-0-6) | 262253 | wiAlulaBanuiiu 3(3-0-6) | UYSuugeesue
Coal Technology Coal Technology 57837
msfAmmain M3daduun My Audladuiu M15d1599 MsYav
yu msthdwiiusesJaniRoides n1slduselevy mansenumieniy
o nsldenlagldfudamnds Fewandouvinnislddiudu
wadlemsUasusuimdniudomnas wiluladaudiuazon 1salviiinau
agedu msldeuimludnuazansiad A wasm e wazeninglede
WAZNANTYNUA AL ING Ll Coal origin, survey, coal mining an
Coal origin, coal classification, coal minin handling, application, environmentg
and handling, coal and involvin impact, clean coal technology, coa
materials using, using for fuel, cod fired power plant and flue gas cleanin:
conversion techniques, using coal like technology.
chemical substance, impact to thg
environment.
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262256 | Wandwaanuvee1nns 3(3-0-6) | 262254 | WANAWAIWVEIANT 3(3-0-6) | Yuusedesue
Building Energy Physics Building Energy Physics 983
ﬁ“ugwumawﬁwwm 9991A19 N13 ﬁug']umqwﬁmummmﬂﬁ s
dwiunrmieudngenns anzaiw demArmdounazsSEUEEIMA
duny Qimmmmsm I98NLUUY NNTYANNAUY aﬂqggn‘]ﬁaf]mm
wadanisuszndanasanulueinig wallansusgndandenulueins
sULuU P TUTERSANATIU sUnuve I IUsENdANasn
Basic of Building Energy, Building Heat Basic of Building Energy, Heat
Transfer, Thermal comfort, Transferand Air Ventilation, Thermal
Climate and Design, Energy comfort, Climate, Building Energy
conservationand Energy  Efficient Conservation  Techniques, Energy
Building Efficient Building
262255 wasniagvdielduaznszummanlull | 3(3-0-6) 262255 | wdwwnniaqvdeliuasnszumnamnvil | 3(3-0-6) | pafiu
262354 | UjURAMINAsIU 3(0-6-3) | 262354 | UjURn1swasnu 3(0-6-3) | AuAY
262355 | myfauazedediotanieiland 3(2-3-5) | 262355 | myiauasededletamailand 3(2-3-5) | AwdAY
262360 | wadwaeiinduarn1suszend 3(3-0-6) | 262360 | waduaveninduaznsussgnd 3(3-0-6) | YSuugeesue
Solar Cell and Application Solar Cell and Application 518739
ngufifiuguiuansisiihuasdud nguiiuguiuanssiniuag du
W nszuaunisudasgundesnu Wby nszviunisulassundeey
waso1fndidundsaruldila waserAndidundasnulvila
NSEUIUMINAATAALAID NS Ta nsEUIUNSWaRaaLaIng  Jan
wazmAlulad mMsnangaauaseing waginaluladniswdnigaa
amsfvazaundsanulada ang waseind nsiivazaundanu
Uszgndldiwaduasenindlusuuuu Tl drunianasefing nas
A9 9 Wy Uundsuuatening Uszgndldigaduasorindluguuuy
syuULToureatudy wazszuy f19 9 19U UIUNSIULED1Ring
wasreny udy sruULTeudoatde uazszuy
Theoretical of semiconductor and P-n wesneny udu
junction, solar energy conversion to Theoretical of semiconductor and
electricity procedure, solar cell P- n junction, solar energy
production procedure, material and conversion to electricity
technology of solar cell production, procedure, solar cell production
electrical energy storage system, .
application of iZ)lar cegll foyr example procedure, material and
solar home system, grid connected technology of solar cell
system and hybrid system production,  electrical  energy
storage system, Sun position,
application of solar cell for
example solar home system, grid
connected system and hybrid
system
262361 | maAvuguiumnadiundany 32-2-5) | 262361 | maAsuguianafundsnu 3(2-2-5) | Yiuugernedune
Biomass Conversion to Energy Biomass Conversion to Energy ekl
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WaWU nstuAsuLUasiayns Ly
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LIBLNEY NSTUIUNISHILASIEH
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Fanm uay nszvIunsRARTsu Ly Concept of biomass and energy
Tofwa transformation,  conversion  and
Concept of biomass and energy utilization of biomass to food,
transformation, conversion and chemicals and fuel, photosynthetic
utilization  of biomass to food, process, fermentation process and
chemicals and fuel, photosynthetic conversion of agriculture waste to
process, production of hydrogen fuel alternatives, alcoholic
fermentation process and conversion fermentation, biogas and bio- diesel
of agriculture  waste to  fuel production.
alternatives, alcoholic fermentation,
biogas and bio-diesel production.
262362 | MIAANITWAIY 3(2-2-5) 262362 | NIFANITNAINU 3(2-2-5) | AuAY
262363 | wanszureswdsnuiuAsanden 3(2-2-5) | 262363 | wanszvuvesndsutuiuinden 3(2-2-5) | AuAY
262364 | waanuaMuSouUNUEAIDITING 3(3-0-6) | 262364 | watnuanuSeuInuasaIing 3(3-0-6) | AuAY
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Design of Thermal Systems Design of Thermal Systems 518739
MIPONUUUTEUUNANIUMTUATIEN wnAndesdimenseenuuusyuy
MIAIULASYIAEASN1T AT wisuAINSeu numunguj
WU BN NALNAERNS, LUUTIADY ﬁyugﬂuqmmwamam% MGLRGLENRN
Tesdoniaduaaiuiou,n1s e wazn1sagmamseu ngul
PDALUUILUY, NN dN1IenN19 LLa%ﬂ']ﬁﬁ']u'Jm@ﬂﬂiiﬂLLﬁﬂL‘Ugﬁlu
nuivangay AuTou NMsdans@nInnYineu
Designing  a  workable  system, YBITTUU N15ILATIERAU
economics, equation fitting, modeling Lﬂiiﬁgﬂﬂﬁﬁ%
thermal equipment, system Basic concept of thermal energy
simulation, optimization system design, basic theoretical
review of thermodynamics, fluid
mechanics, and heat transfer, theory
and calculation of heat exchangers,
workable condition modeling of a
system, economic analysis
262457 | waluladwasulelasiau 3(3-0-6) finsei v
262458 | enmaniuszmelulafinededitesdiu | 3(2-2-5) ARSIV
262464 | MIDULIAY 3(2-2-5) fneiv
nguvIRuTsaAEns ngsivAuTaaAEns
261361 | Wandanuyvosuds 3(3-0-6) | 261361 | Wandannuvuesuds 3(3-0-6) | Audu
262270 | Japmrans 3(3-0-6) | 262270 | Tagenans 3(3-0-6) | YSuugeesue
Materials Science Materials Science Falpkal
Taseadrseznounazlase a51mdn Tassadvoznon lassadiandn
TAsea¥egania nIzUIUN1IWER lassasgania autiinena audd
autAimanenmuazautannnaves el AszuaumsSHARLAaENIS
Tavie 19518in Indies Jaauau was WlUldnuludusig o vesTanlane
mshluldnuludiueng 9 wlin Wdwes wazdanuay
Atomic  and crystal  structures, Atomic structure, crystal structure,
Microstructure, Process, Physical and microstructure,  mechanical  and
mechanical properties of materials: electrical  properties,process  and
metal, ceramic, polymer, composite, applications  of materials:  metal,
Applications of materials. ceramic, polymer and composite
262271 | gamwamaniinneidmiuiag 3(3-0-6) | 262271 | gamwarnaniiasizidmiuiag 3(3-0-6) | AuAY
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Introduction to Physical Metallurgy Introduction to Physical Metallurgy 518739
Tassafrwdnuazdaunniaslundn lasaigania auduagnisldanu
Tawndunarmsidsuguegienstu yodlany laud wanndia1iveu
Tane ununmaugaawasn1sudeda wianndwan dnndviiedeaile
Tane msmﬁau*ﬁgmﬂlumamﬁa N33 wianuae dnvaewnay wazlany
ymsrnufeuvedlans  mstiuanuuda wonnquinan leun nosunsuas
Tulave vownnay sgliieuuavegiifioy
Crystal structure and defects in crys wan nsudaiavelany unugl
Dislocation and plastic deformation aunaL Waveundniuaisusy
metals. Phase diagrams and solidificatio A35UATN19AINTOU NISHSIFEDU
metals. Phase transformation in solid. H Tasvasravadlany
treatment of metals. Strengthe Microstructures, propertiesand
mechanism. applications of plain carbon steel,
alloy steels, tool steels, cast iron,
copper and copper alloys,aluminum
and aluminum  alloysand  high
temperatures metals, solidification of
metal, iron- carbon phase diagram,
heat treatments, metallography
262374 | widnlwihuwaziwsfinladidnmsn 3(3-0-6) | 262374 | wninlwihuaziwsdnladidnnsn 3(3-0-6) | ARAN
262376 | Teqwimdnuaznsuszand 3(2-2-5) | 262376 | Yaquimdnuazmsuseynd 3225 | Ysulgeedune
Magnetic Materials and Applications Magnetic Materials and Applications 189390
wilwndniesiiin uwuudiasaeslsd Uszifuazmaimuniaqualingn n1s
autAffiavEwadewnAnssuwsiman *‘i”“’”ﬂ““"W?mfﬁ"?@mﬁ” ﬂ:amw
mawseuleslsy uasmaussyndld VIveHAALALIAN AN
o m:miuumaﬂ LLauIaTsn;stU}miuu
Magnetic ceramics, model ferrites, LLﬁ,JILW:ﬂ mg?mﬂ,jmmjulj meaﬁ
properties inﬂuencing magnetics LLNLVﬁﬂLL‘U‘U?j@‘H 'Jﬁﬁ]LLZJLVﬁﬂLL:l:JULL“N
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Bnesnuuusoaosdu, msﬂszsqmzﬁusmawzszﬁﬁ’aﬂ%ﬁ 1. Juil 17-18 un31AL 2556; 1 369-376.

fnsans 1983, duvie ngawaddanl, uazauviy BednnaTan.(2556). NMsANEINITHER
Twihdewmesuedidnainsudugunsaisiuuaseiing. mi‘dszsqu’“ammsizﬁumawzLaﬁ’«i’aﬂ%’jﬂﬁ 1;17-
18 UNTIAY 2556; UMINNRBNLLEN. Wele; 2556, NI 377-384.

43N Funsuds uay duyie ngawaddmil.(2559). nsimuimsuaanganulni/aiig
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1.1 3ZAUUIUIYIA
Prompak, K., Sisuk, N., Suphramit, S., Kaewpoonsuk, A., Maneechukate, T., &
Dussadee, N. (2014). Simple opamp-based circuit for measuring electro-conductivity of electrolytic
solution in hydroponic system. ICIC Express Letters; 8(4):1097-1102. (Scopus)
Prompak, K., Kaewpoonsuk, A., Maneechukate, T., Phanphaisarn, W., & Wardkein, P.
(2013). Flow rate controlling using phase-lock-loop. ICIC Express Letters ;7(3A):753-758. (Scopus)
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1.4 AMuluseududiessinmsussguiving (Proceedings) seAUYTA
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YBALUUNAN, JUN 5 Augneu 2560, @aun 1603000952.
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1.1 S2AULIUNYIA
Dangudom, K. (2013) Magnetic field effect on the phase separation process in a liquid
Mixture. Scientific research and essays ;8(12): 456-465.

1.2 52AUY0
[ a ¢ aa % 14 -4 a [ [ 3%
Syotuyl TueAslnag, viden Jeana, LarALIUNST WAIRAN.(2560). N1TIATIEATATY
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WIFENTYINT 2560;22@TUTLAY): 450-459.

1.3 fiNanlusignudutiasaInnsuszuivins (Proceedings) sEAUNIUNYIRA
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Wae1 Juana, S§otiusl TwuAsinea, uasALLUNg wWAAN.(2560). AINTTUNIIEAIVDY
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WSS YRR, W13 Uy, LasALuns uneaas.(2560). autiniauasueensgan
AR UTANUNNBAL. NFUTLYNININTILAVYIF “Ieeanside” Asei 9; 25-26 WewnAx 2560;
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funAy 2558; UM INYIRBWLSAIS. Wwallan; 2558, nti1 PY-0-011-1-6.
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1.1 SZAUUIUIUIA
Khaenson, W., Maneewan, S., & Punlek, C. (2017). Environmental Impact Analysis of

Solar Power Generation Process Using Multicrystalline and Amorphous Silicon Solar Cells in
Thailand. International Energy Journal ;17:113-124. (Scopus)

Khaenson, W., Maneewan, S., & Punlek, C. (2017). A comparison the environmental
impact of solar power generation using multicrystalline silicon and thin film of amorphous
silicon solar cells :case study in Thailand, Journal of Ecological Engineering ;18(4):1-14. (Scopus)

Maneewan, S., Punlek, C., Hoy-Yen, C., & Thongtha, A.(2016). Experimental
Investigation of Heat Transfer of Refrigerant Fluid Pulsating Heat Pipe. Applied Mechanics and
Materials ;865:137-142. (Scopus)

Khaenson, W., Maneewan, S., & Punlek, C. (2016). Life Cycle Assessment of Power

Generation from Renewable Energy in Thailand. GMSARN International Journal ;10: 145-156.
(Scopus)

Maneewan, S., Thongtha, A.,, & Punlek, C.(2014). Coefficient of Performance of
Thermoelectric Cooling on Nanofluids. Applied Mechanics and Materials. ;459:91-99. (Scopus)

Thongtha, A., Maneewan, S., Punlek, C., & Ungkoon, Y. (2014). Application using Sugar

Sediment to Enhance Mechanical Properties of Autoclaved Aerated Concrete. Applied Mechanics
and Materials ;459:664-668. (Scopus)

Maneewan, S., Punin, W., Punlek, C., Thongtha, A., & Kiatsiriroat, T. (2014). Feasibility
of Refuse Derived Fuel 5 Composed of the Mechanical Biological Waste Treatment and Crude Oil
Sludge. Applied Mechanics and Materials ;448-453:699-708. (Scopus)

Maneewan, S., Punlek, C., Chindaraksa, S., Charoenwat, R., Lertsatitthanakorn, C.

(2014). Hybrid Producer Gas using Biomass Combined Thermoelectric. Applied Mechanics and
Materials;448-453:1644-1650. (Scopus)

Thongtha, A., Maneewan, S., Punlek, C., & Ungkoon, Y. (2013). Improving Mechanical
Properties of Autoclaved Aerated Concrete by Sugar Sediment. Advanced Materials Research ;807-
809:1266-1269. (Scopus)



147

Thongtha, A., Maneewan, S., Punlek, C., & Ungkoon, Y.(2013). Reducing Heat
Conduction of Autoclaved Aerated Concrete Wall using Phase Change Material. Advanced
Materials Research ; 807-809: 2779-2783. (Scopus)

Chaisan, J., Maneewan, S., & Punlek, C. (2013). Thermal Resistance by Phase Change
Materials of The Double Roof System. Advanced Materials Research. ;807-809:2784-2787. (Scopus)
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1.3 Anuluseududiessinmsussguinvims (Proceedings) seRUUIUNIA
Channoy, C., Maneewan, S., Punlek, C., & Chirarattananon, S. (2017). Preparation and
Characterization of Silica Gel from Bagasse Ash. Proceedings of 3™ International Conference on
Advanced Material and Engineering Structural Technology. November 17-20, 2017 Shanghai,
China;
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1.1 S2AULIUIYIA
Warangkanagool, C. (2017). Effect of small amount BaTiO3on properties of

K0.02Na0.98NbO3 ceramics with various sintering temperature prepared by molten salt method.
Key Engineering Materials ;718:129-132. (SJR)

Warangkanagool, C. (2016). Properties and phase shift structure of (1-x)BT-(x)BNT
ceramics. Key Engineering Materials ;675-676:615-618. (ISI)

Chomchai, W., & Warangkanagool, C.(2016). Dielectric property of NaCusTisNbO;, ceramics
doped with small amount MgO nanopowder. Key Engineering Materials ;675-676:93-96. (IS)

Warangkanagool, C., Chomchai, W., & Eitssayeam, S. ( 2013) . Effect of Al,O3
nanoparticles on grain sizes and dielectric properties of BaFe;,;Nby, ;05 ceramics. Integrated
Ferroelectrics: An International Journal ;141(1):58-63. (ISI)

1.2 52AUIA
Warangkanagool, C. (2015). Reducing temperature for preparation 0.7BT-0.3BNT

ceramic powders. Naresuan University Journal: Science and Technology ;23(2):79-85. (TCl)

Warangkanagool, C. (2014). Grain sizes and dielectric properties of CC(3.1)TO ceramics

with various sintering temperature prepared by molten salt method. Naresuan University Journal:
Science and Technology ;11(2):11-20. (TCI)
Warangkanagool, C.(2013). Dielectric properties of LCTO ceramics with various

sintering temperature. Naresuan University Science Journal 2013;10(1):30-37. (TCI)

1.3 Anuilusenuduidesannisussyudvnis (Proceedings) sEAULINYIA
Warangkanagool, C. (2015). Effect of Sintering Temperatures on Grain Sizes and
Dielectric Constant of CC(3.1)TO Ceramics Prepared by Molten Salt Method. Proceeding of the 8™
ASEAN Microscopy Conference & 32" Microscopy Society of Thailand Annual Conference. January
28-30, 2015 Nakhon Pathom, Thailand; 2015, p. 106-107.
Chomchai, W., & Warangkanagool, C. (2015). Preparation of NaCusTisNbO;, Powders.
Proceedings of the 8" ASEAN Microscopy Conference & 32" Microscopy Society of Thailand
Annual Conference. January 28-30, 2015 Nakhon Pathom, Thailand; 2015, p. 98-99.
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1.4 fnunlusieuduliasainnsuseynivins (Proceedings) sEAUYIA
Warangkanagool, C. (2016). Effects of BaTiO; on phase structure and microstructure

of Koo2NagesNbO3 powders prepared by molten salt method. Proceedings the 8™ Science Research
Conference. May 30-31, 2016 University of Phayao, Phayao; p. 131-135.
Pinsiri, P., Prajamthong, N., & Warangkanagool, C.(2014). Effect of BaTiO; on

microstructure and density of NaCusTisNbO;, ceramics prepared by mixed oxied method.

Proceedings the 8™ Science Research Conference. May 30-31, 2016 University of Phayao, Phayao;
p. 25-30.

Prasopsin, P., & Warangkanagool, C. (2016). Properties of (1-x)BaTiOs-(x)Bio sNag.5TiO3
ceramics prepared by molten salt method. Proceedings the 8" Science Research Conference. May
30-31, 2016 University of Phayao, Phayao; p. 19-24.

Chomchai, W., & Warangkanagool, C.(2016). Effect of MgO nanoparticles on microstructure,

density and microhardness of NaCusTisNbO;, ceramics prepared by mixed oxide method. Proceedings the
8" Science Research Conference. May 30-31, 2016 University of Phayao, Phayao; p. 120-124.

Warangkanagool, C. (2016). Preparation PZT ceramic powders by conventional mixed

oxide method compared with molten salt method. Proceedings Phayao Research Conference.
January 28-29, 2016 University of Phayao, Phayao; p. 321-328.
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1. unAAde/unaaivInsianaw
1.1 3ZAUUIUIYIA
Paluk, P., Khumlumlert, T., Kanlayaprasit, N., & Aiemsa-Ad, N. (2017). The solar
energetic particle propagation of solar flare events on 24th solar cycle. Journal of Physics:
Conference Series ;901(1):012016. (SJR)

Aiemsa-ad, N., Ruffolo, D., Saiz, A., Mangeard, P-S., Nutaro, T., Nuntiyakul, W, Kamyan,

N., Khumlumlert, T., Krtger, H., & Moraal, H. (2015). Measurement and simulation of neutron

monitor count rate dependence on surrounding structure. Journal of Geophysical Research: Space
Physics ;120:1-13. (ISI)

1.2 2RV
fis1dl d1d1da, uad WBeuazen, AN N1yaunT, wefion Fwsw, wilyad quine, 3
fin1 BuyayiAn. (2559). MelneimaninsUssuunsenfindfidieusuusanaussnnnmaUsey
Tug9d w.a. 2554-2556. 115a15Ingmansuazmalulad aminedeguasn 2559;18(1):1-9. (TC)
Khumlumlert, T., Kanjanapa, W., & Aiemsa-ad, N. (2016). The information study of

solar flare events on November 3, 2013 and August 9, 2011. Proceeding of the International
Conference on Education; April 12-14, 2016 Jakartar Indonesia; 2016.

Aiemsa-ad, N., Ruffolo, D., Saiz, A., Mangeard, P-S., Nutaro, T., Nuntiyakul, W., Kamyan
N., Khumlumlert, T, Krtger, H., Moraal, H., Bieber, J W., Clem, J., & Evensoni, P.(2015).

Measurement and simulation of neutron monitors count rate dependence on surrounding

structure. (2515).Proceeding of the 34" International Cosmic Ray Conference;July 30 — August 6,
2015 The Netherlands; 2015.

1.3 Anuluseuduiiessinmsuszgudnvinig (Proceedings) seAUYTA
Khumlumlert, T., Kanjanapa, W., Aiemsa- ad, N., Thipayarach, P., Sukray P., &

Yimboonkerd, R. (2015). An analysis of solar events and space environment on peak of the 24"
solar cycle. Proceedings the 7™ National Science Research Conference. March 30-31, 2015;
Naresuan University, Phitsanulok; 2015.
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Polsan, W., & Khumlumlert, T.(2013). An analysis of the solar energetic particle

propagation to the earth from the solar flare position for solar event on August 9", 2011 and
September 39 2011. Processing the 5™ Science Research Conference. March 4-5, 2013; University
of Phayao, Thailand; 2013, p. PH-49-54.
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148(7):1355-1362. (Scopus)

Nochaiya, T. Jeenram, T., Disuea, P., & Torkittikul, P. (2017). Microstructure,
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Chem; 148(7):1363-1370. (Scopus)
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19(1):305-317. (Scopus)
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yie adedl 12; 8-10 fiquigu 2559; wAnedeuisas. fwajlan; 2559, with 420-424.
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1.1 3ZAUUIUIYIA

Yongram, N., Khunnam, W., Sarapat, N., & Yupapin, P. (2013). Storing particles within
a coated PANDA ring circuit for micro-solenoid use. Journal of Nanoscience Letters;4:12. (ISI)

Khunnam, W., Yongram, N., Sarapat, N., & Yupapin, P.(2013). Quantum matter
generated by trapped particles. Science Jet ;2:37. (ISI)

Yongram, N., & Manoukian, EB.(2013) Quantum field theory analysis of polarizations
correlations, entanglement and Bell's inequality: explicit processes. Fortschritte der Physik ; 668—
684. (ISI)
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1.4 ARuluseauduiiessinmsussguiving (Proceedings) seAUYTA

AAST NInla, ua zﬁgw\‘iﬁ 895u8. (2560). The electron spin-photon polarization
correlations in Bremsstrahlung. N5Us¥YNaINETUNIYINTAWINEIAEnShavinaluladseiuya
adeit 1 “nnsadassduaruinngsy Angusemalng 4.07; 10 wgadneu 2560; AngingAianiuaz
wALULAE W INeNFYTIYAYEIUGTUNT. NTUNNUIUAT: UMITNYIREIIVAQaugtiun;mt 1272-
1277.

nua JURY, LAy Ugwx‘iﬁ B95u8. (2560). Electron-positron angular correlations in elastic
electron-positron scattering in QED. NM5UsEyNaIugiunIIvINITAUINeIAanshazmalulad
sefupd adedl 1 “nisadisassfuasuinnssy Aguszimalne 4.07; 10 wgainiou 2560; Az
WeeansuasmAlulas unINeNdeTvANEIUATEN. NTIVINLINIUAT: WM INeaETIYAaugTunY;
w1 1953-1957.

A3y 1550, wavtgwed 893ud (2560). Dynamics of momentum entanglement
generated in electron-positron interaction. msﬂizsqumuqﬁ’um%mmaé’mﬁwmmam‘uazmﬂiuia§
sefupd adedl 1 “nisadisassduasuinnssy Aaguszimalne 4.07; 10 ngadniou 2560; Atz
WeeansuasmAlulas unINeNdeTvANEIATEN. NTIVINIMIUAT: WM INeIFETIYAaugTuNY;
2560, w1 1958-1963.
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1.1 3ZAUUIUIYIA
Dejang, N., & Jiansiisomboon, S. (2016). Investigated microstructure of
Al203/13wt%MeO nanocomposite coating prepared by plasma-sprayed technique. Key Engineering
Materials; 293-296. (ISI)
Bunmephiphit, C., Jiajitsawat, S., Dejang, N., & Suriwong, T. (2016). Characterization of
Ni-Al Solar Absorber Prepared by Flame Spray Technique. Key Engineering Materials; 477-481. (ISI)
Dejang, N., Somprasit, O., & Chindaruks, S. (2015). A Preparation of Activated Carbon
from acadamia Shell by Microwave Irradiation Activation. Energy Procedia; 79:727-732. (ISI)
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ffnasionnanduiuiudndsdininafiniennnmnsgiuiniuanyiounnaaululasnn.  ms
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Wiengmoon, B, Kirtikara, K., Jivacate, C., Chenvidhya, D., & Songprakorp, R. (2014).
Quantifying the uniformity of solar cells using thermal imaging diagnosis. Applied Thermal
Engineering; 70:350-360. (ISI)
Wiengmoon, B., Kirtikara, K., Jivacateand, C., & Chenvidhya, D. (2014). PV modules
deterioration with less than 15 years installation in Thailand. Advanced Materials Research; 931-
932:1068-1072. (Scopus)

Wiengmoon B. Study of the localized heating of Si solar cell by thermal imaging
and scanning electron microscopy. Advanced Material Research 2013;770:157-160.

Wiengmoon B, Kirtikara K, Jivacate C, Chenvidhya D. Local parallel resistances of
solar cell derived by the thermal image analysis. Renewable Energy 2013;55:49-54.

1.2 5AUYIA
Wiengmoon, B., Suwannakom, A., & Khunchan, S. (2016). The Performance
Study of Solar Cell Modules with Cooling Fins. Burapha Science Journal; 21(3):257-267. (TCl 1)
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Wiengmoon, B., Suwannakom, A., & Songprakorp, R. (2015). Development of I-V
Measurement System for Photovoltaic Module Using Arduino-based Microcontroller. Proceeding
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Wiengmoon, B., & Suwannakhom, A. (2016). Performance study of the single
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Research 5th conference. January 28-29, 2016 Thailand; 2016, p. 521-531.

Wiengmoon, B. (2014). PV Solar Radiation Sensor. Proceeding of the 6th Science
Research Conference. March 20-21, 2014 Chanthaburi, Thailand; 2014, p. 141-146.




159

2. HaUNAsSUNISANENSUNS

3. AN5V/MUeHD
Suwannakom, A., Wiengmoon, B., & Tathawee, T. (2016). The Wireless Obstacle

Detection Based on Kalman Filtering for Vehicle-Teleoperation. International MultiConference of
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Review C; 96:064002-1-4. (Scopus)
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Srisawad, P., Harfield, A., Sombun, S., Katukam, T., Ketsungnoen, O., Zheng, Y, M.,
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Katekum, T., Srisawad, P., Chen, G., Zhou, DM., Sa, BH., Limphirat, A., Kobdaj, C., &
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(2015). The study of elliptic flow in Pb+Pb collisions at 2.76 TeV. The 41th Congress on science
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2. wanuitldsunisendnstns

3. AN51/YUNHD

4. wadvInsluanewasdy wu Faseivg visenuadeassn uwla

5. WadumsIvImMsnsuldaenu

) ' a ¥ P IR = = A o <,
Y95UT09IMmNANUNIVINITTeau Bilvdruntlsvasmsfneninasulygy Wunasu
MBI SNLATUNITIBUNI AURaNNMINAMUA TUN1TRITUILA IR THUARAATTIAILALL N9
s Wunaaunadnnistuseu 5 Vdounas wazilisunuzusuuussanynsy

({rermansnansd as.nsinud elaian)
Wvese TRkarNaNUMIITING



162

UILIALATNAIIUNINEITING

o - dna

(Melng) 291950 SAaUINERd
(m‘iené'\mqw) : Waraporn Rattanongphisat
NAIIUNNSAYINT

v daa

1. UNAMUNIIVING/UNAMUIFINANUN
1.1 STAUUINUIYIA
Rattanongphisat, W., Prachaona, T., Harfield, A., Sato, K., & Hanaoka, O. (2017). Indoor
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conservation. Energy Procedia; 138:211-216. (Scopus)
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1170. (Scopus)
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to the energy consumption of air conditioned classroom: Monitoring system for energy efficient
building plan. IOP Conference SeriesEarth and Environmental Science; 40:012075. (ISI)
Rattanongphisat, W. (2014). Efficiency of Vortex Tube Enclosure Cooling, Applied
Mechanics and Materials 2014;666:154-158. (Scopus)
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1.2 5AUYIA
Rattanongphisat, W., & Imkong, P. (2017). Thermal Characteristics of the Hybrid
Ventilation Using Solar Chimney and Earth Tube Heat Exchanger. Naresuan University
Engineering Journal.; 12(2): 29-34. (TCI gy 1)
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Khunnam, W., Yongram, N., Sarapat, N., & Yupapin, P. (2013). Quantum matter

generated by trapped particles. Science Jet 2013;2:37. (ISI)
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Curriculum Map of Bachelor of Science Program in Applied Physics
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