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- ﬁ?{mﬁmmiﬁugmmqﬁmﬁmmmamimzmﬁmmamﬂuizﬁuﬁLmﬂ&mﬁ’u
- TAndanuuaginuemsnunwilisnawiniias

- Bandenudnlasiongunue seilsulunisieussiuuninerdetoy

2.4 nagwslunisaniunisitaudlutigm
- IansARULES U U EIV NP UINFNEAS AT ALINFANERAS
- IR NTARULES LAV N WEN AU ML AR
- usadsenssRUsnm T RmsiielreUInwuAaan

2.5 wrunssutinAnwnazddnsanisinenlusses 5 Y

o FIUIUNER
Ha 2560 | 2561 | 2562 | 2563 | 2564
U7 1 50 50 50 50 50
ST 2 50 50 50 50
T 3 50 50 50
U7 4 50 50
ssuauluusiay 50 100 | 150 | 200 | 200
Sruiimaitazau - - - 50 50




2.6 SUUILUIUNULLNY
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2.6.1 Uszunaun1s9uUseuneusnesu

UALLDEATIYSU Yeuuseuna
2560 2561 2562 2563 2564

ANSITULTEUNSAN® 1,920,000 3,840,000 5,760,000 7,680,000| 7,680,000
U185V 1,920,000 3,840,000 5,760,000 7,680,000| 7,680,000

2.6.2 UeaaunNISIuUTEUNSI890Y

. , Ysuuszuna
SUATLDYATIYANY
2560 2561 2562 2563 2564

1. AMBULNU 540,000 1,080,000 1,162,000 2,160,000 2,160,000
2. Alvany 540,000 1,080,000 1,162,000 2,160,000 2,160,000
3. ﬂ"]ﬁjﬂﬁ] 540,000 1,080,000 1,162,000 2,160,000 2,160,000
q. ﬂqﬁm% 300,000 600,000 900,000 1,200,000 1,200,000

91519978 1,920,000 3,840,000 5,760,000 7,680,000 7,680,000

2.6.3 UYszanun1sANtg 3N lun1suanvadie

Uszunaunsanldaneserlunisudndudia [Wuky 107,520 uinsany lnefnain
5189978957499 5 Un15AN®I ¥NnU 26,880,000 UMM MISANETIUIUREAAUBNUSUNER N9 5 T
ANSANWN WU 250 A aglavindu 107,520 UmseAy

2.7 5TUUNSIANTSANEN

IANISANYILUUTUS U

2.8 NM5sulaunuIgn® 51839 4aeN15aINS UgUSIUTINNVING1AE

a

Tannieefnuluanidugaudnuiduunneu Weidnwlundngasil awisaiiey

Tounthedals aalrmdulumnulsenirnsensaAneI3n150az oA ULNIINGIEBULSAIT 11078
NSANTZAUUTYQING W.A. 2559



3. MaNgnIHaranIsIfaeu

Bouiled 1 LUUNISANET 970 2 kuun1SAne aakuil

3.1 ¥aNgAs

13

ManansUTUUTe a3 iand w.e. 2560 Ivianun 2 wuunsanyl lagddnaiunsalien

- USuanmamnaIvInig

g

- U3y UUNIINUINIITINIS

3.1.1 IUIUNULAN SIURRRANANEAT LAl

[
a

[y

- Uggaym3nainnnis idesnindiuau 133 wiiein

- Usggymsuuunmndwnaignnis Widesnindiuiu 145 wihefia

3.1.2 lassaframdngns

upa.1 ol As. | ningmsuTuuse | ndngasuiuuss
IngrAans | W.A. 2558 W.A. 2560 W.A. 2560
aeudi 318019 .. 2554 | (wiqefin) N193%IN9 RUUANINTINIG
(wiaenn) (wiaenn) N3
(waena)
1 ANy laitipanin 30 30 30 30
1.1 3v109Fu 30 30
1.2 AvsAulddunihein 1 1
2 NUINIVUANE laitlounan 84 72 97 109
2.1 Fumnu 24 28 28
2.2 I aNzaU * 69 81
2.2.1 TRy 45 45
2.2.2 3¥den laitloanin 12 12
2.2.3 Awnsveutudindne  lidesni - 12
2.3 Angiinudszauusggns 6 6
2.4 annafinw)/Anausurasinau
Tusnsuszine 6 6
3 NUINIVUADNES liitonin 6 6 6 6
MIYNATIUARDANENE AT lsifaendn 120 120 133 145

nanewn : dnsulldanangnsus

laseasanidiefinveanangnsus

g >]

[ g ]

VIR LUUNIINUINIGIVINIG LADIALIOUTIEIV AATUAY

UUININIAVINIG wazazAodanssuiuinlus1evI5EAU

Jaudinfnw a1v 3w idnd ndngnsusuuse w.a. 2560 VaIAMEINGIANENT UNINYIREULTATST

Liteundndiuau 12 vihefin (Sneazdenvesneivanniaglalute 3.1.3)
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3.1.3 5183 lunangns :183vlunuIneneg

BUINIYIRNBINIY

lddaendn a7uu 30 uULenA

o Yaa a ! a U 1 dsj
Muualvdanseununguividasialuil

1. n§u¥1nE

001201

001211

001212

001213

2. NHUIIUYBLAEAS

lddeandn qulL 12 wULena

inwen w1 ing

Thai Language Skills
mmé’qnqwﬁugm
Fundamental English
ANWIBINYHAIL
Developmental English
AYIBINGYYRVINIT

English for Academic Purposes

TngLaanansgIvInesalul

001221

001222

001224

001225

001226

001227

001228

001229

ANSAUNARNENSLNDNTANBIAUAIN

Information Science for Study and Research

N AIAULAZTWUTTT
Language, Society and Culture
Aavzludinuszdriu

Arts in Daily Life
ﬂ'J’]JJLﬂU?i’JHﬁTU@Q%SJ@

Life Privacy
WDFInlugaRIva

Ways of Living in the Digital Age
AURTID INE AN

Music Studies in Thai Culture
AUFVNUIIUBALTN

Happiness with Hobbies

Sindies ihlagau Fedifianamane
Know Yourself, Understand Others,

Meaningful Life

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

lddoandn aMulu 6 wUena

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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001241 AuATREIUANIUTInUsEINTU
Western Music in Daily Life
001242 NIAALTNETNETTALAZUINNTTY
Creative Thinking and Innovation
3. ngudvdaueans lsifosndn F1uau

TngLaanansgIvnssialul

001231

001232

001233

001234

001235

001236

001237

001238

001239

001251

001252

001253

o w

UrayPiaiioianedisdudiausesiiu
Philosophy of Life for Sufficient living
ﬂgwmaﬁugﬁmﬁa@mmwﬁm
Fundamental Laws for Quality of Life
Ineiudszanaulan

Thai State and the World Community
m'iaﬁ'iﬁmasgﬁﬂzgmﬁaﬁu
Civilization and Local Wisdom
QUEISION LATEFN hagdIny

Politics, Economy and Society
N159AN1TN1TANLLUTIN

Living Management

NweTIn

Life Skills

M3swiviude

Media Literacy

2 o

AMgRAUANIA

Leadership and Compassion
walnnguuaznsviuluiiy
Group Dynamics and Teamwork
WLIAITAN

Naresuan Studies

maduguszneunis

Entrepreneurship

3 (2-2-5)

3 (2-2-5)

6 AUWNA

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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TagLaanansieIvnesaluil

001271

001272

001273

001274

001275

001276

001277

001278

001279

5. ngudvINaIunslY

4. NGUIVIIMYIANEATUAZANAAENS Lidaundn dawau 6 witeda
uyudiuAunnden 3(2-2-5)
Man and Environment
ﬂauﬁ’aLma%miaULm%uﬁugwu 3(2-2-5)
Introduction to Computer Information Science
AAFNERS LaanRA luTInUTE 91U 3(2-2-5)
Mathematics and Statistics in Everyday life
pazarsadluiinuszariu 3(2-2-5)
Drugs and Chemicals in Daily Life
DIMTUALIDTIN 3(2-2-5)
Food and Life Style
wasulazmalulaglnds 3(2-2-5)
Energy and Technology around Us
NOANTTUUYWE 3(2-2-5)
Human Behavior
FINUAZFUN N 3(2-2-5)
Life and Health
emanslutinuszdniu 3(2-2-5)
Science in Everyday Life
vsauhiduniaeia W 1 wdaein
ALaENI5eeNA&INIY 1(0-2-1)

001281

Sports and Exercises
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NUINIYUANNY
- dmsunangnsuIney1nINeIvInIg lidesndn 3wau 97 wilehia
- dmFunangnsuIyIRSHUUNNIMEIMNEIRINTS Laifiaandn 41uau 109 widede
Fvmnu UM 28 WUIWAA
252111 LARANHLAFIU 4(4-0-8)
Fundamental Calculus
252112 wARASH 4(4-0-8)
Calculus
255121 A0RILATIZY 3(2-2-5)
Statistical Analysis
256103 o 4(3-3-7)
Introductory Chemistry
258101 Fmendecdu 3(3-0-6)
Introductory Biology
258102 UURN15TIINen 1(0-3-2)
Laborlatory in Biology
261100 UsziRuarimuinsvesidnd 1(1-0-2)
History and Development of Physics
261107 wanwand 1 4(3-2-7)
Principle of Physics |
261108 nanMand 2 4(3-2-7)
Principle of Physics |l
AV NANIZATY
- dmiunangnsuInynanieIvinig Laideendn 3w 69 wiaein
- dmSunangnsuIyynsHUUNNIMEITMIEININTg Lifisandn 41uau 81 wiawhn
F¥U9AU U 45 wUwnn
261001 nsdeamsnwsanguiileTngussasdduiiand 1(0-2-1)
Communicative English for Specific Purposes
in Physics
261002 N3daINSInguilon 1S IAT LTINS
punEnd 1(0-2-1)

Communicative English for Academic Analysis

in Physics



261003

261201

261211

261212

261221

261231

261241

261301

261313

261314

261322

261342

261343

261352

261381

261382

261497

18

nsdeansnIwsInguiienIsilausNa Ui ui@nd  1(0-2-1)

Communicative English for Research Presentation

in Physics

ASEUNIATMOINeE@nS I WENS

Scientific Methods in Physics
nafans 1

Mechanics |

nafanIAIDURAL 1

Quantum Mechanics |
QaUVTIANd

Thermal Physics
AAuLaYNEUAzTiou

Waves and Vibrations
wiwdnlniia 1
Electromagnetism |
NIEUINIBNISTENE 1

Methods of Physics |
nafans 2

Mechanics |l

NAANENIAIDUAN 2

Quantum Mechanics |I
NAAANILTIADNA

Statistical Mechanics
wiwanlvis 2
Electromagnetism |I
Tniluazgunsaldidnnseling
Electricity and Electronic Devices
Wandumulonal

Modern Physics
Uﬁﬁami?\laﬂésﬁzuqq 1
Advanced Physics Laboratory |
UfiRmsTAnddugs 2
Advanced Physics Laboratory |l
funuand

Seminar in Physics

1(1-0-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

2(0-4-2)

2(0-4-2)

1(0-2-1)



Ay naen

252211

252221

252311

252412

252413

252414

261302

261331

261351

261356

261357

261361

261371

261401

261431

261451

261452

261453

19

lddaendn 3nuau 12 widaena

AuN1T IR YITUSATY

Ordinary Differential Equations
NYAUALTIAY 1

Linear Algebra |

LLﬂﬁ@ﬁﬁ%ugﬂ

Advanced Calculus
NTAATIATAINADT

Vector Analysis
auN1sL ey USHoY

Partial Differential Equations
aunsuSieTLagIUsEend
Fourier Series and Applications
NIEUIINITENS 2

Methods of Physics |l
AUAIENS

Optics

Huedesiand 1

Nuclear Physics |
Faflandiosdu

Introduction to Biophysics
N1391809WUUNIABUN NS lUT AN
Computer Simulation in Biophysics
Handanuzaoads

Solid State Physics

ATIANERNT 1

Astronomy |

WaAndAu

Computational Physics
VirueansUsEend

Applied Optics

Tedusnand 2

Nuclear Physics I
Handvosiefeauazeynia
Nuclear and Particle Physics
awnasuvetezmouLazliana

Atomic and Molecular Spectra

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(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)
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261454 Wandn1sunsed 3(3-0-6)
Radiation Physics

261455 Wandveurdesufnsnituades 3(3-0-6)
Nuclear Reactor Physics

261458 Inenmaniuasmaluladindesidodu 3(3-0-6)
Introduction Nuclear Science and Technology

261472 ANTIANERS 2 3(2-2-5)
Astronomy ||

261473 ASIANERSNENE 3(3-0-6)
Astrophysics

261474 ANTIPNENTNTINAL 3(3-0-6)
Spherical Astronomy

261475 Snsnainedosdu 3(3-0-6)
Introductory Cosmology

261476 AIIANAATELNRNITOL 3(2-2-5)
Observational Astronomy

261477 Auinsnn 3(3-0-6)
Relativity

261483 ssalanddedu 3(3-0-6)
Introductory Geophysics

261496 WU NLAN AN 3(3-0-6)
Special Topic in Physics

262270 Tanenans 3(3-0-6)
Materials Science

262484 ulumeluladidesd 3(3-0-6)
Introduction to Nanotechnology

262485 wialulagnsiadauiauui 3(3-0-6)

Thin-film Deposition Technology

AY152AUUUNARNEN lddoandn 9qudu 12 wdaeia

dwSuildandngn Uy Twuun1InEINIEITINTG AR EUI BTN IATUAY
1A59a 3198 AnvemanansUTYY s NI9I¥INIT WAy Isfesasieuiaudulunedvvemanans
Mgmansuniadin a113¥WEnd ndngasuTuUTe w.e. 2560 V89 AMEINYIAENT NMINYIRY

ULSAIS BIUPENINTIUI 12 AR sesiedvaalUll
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s

261503 suilsuisneadnmansdmsutiniand 1
Mathematical Methods for Physicists |
261512  wamanshuuatu
Classical Dynamics
261515  vuHARUiY 1
Quantum Theory |
261543  waransliiuuuatu
Classical Electrodynamics
NIUNUSTZAUUI Y90S UMW 6
261498 Wtnusszauliyn3 6
Undergraduate Thesis
annarne/Mnausursornaulusislsemne UM 6
261494 AsRNaUsUUIaRnUluA1SUSENA 6
International Academic or Professional Training
%39
261499 AnAafng 6
Co-operative Education
RUINIVILADNLES lideandn 91w 6
JarausadensewiniiUadeulunnivendevioandunsinwdu
3.1.4 MednideseuliniadviSeansiuluaandy
261101 Wand 1
Physics |
261102 Wand 2
Physics |l
261103 Nandiloadu
Introductory Physics
261104 Handvialy
General Physics
261105 Wandn1sn1sunme
Medical Physics
261106 Handdmsuinermansaunin

Physics of Health Science

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

u8nm

NUIBNARN

u8nm

NUILNR

NUIBARN

u8nm

4(3-2-7)

4(3-2-7)

4(3-3-7)

3(3-0-6)

2(2-0-4)

2(2-0-4)
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3.1.5 WAABNUNITANEI

3.1.5.1 WEAASNUNITANYT FIUTUUIYYINTNINIYING

7 1
ANANITANEIAU

001201  vinwgn1wlng 3(2-2-5)

Thai Language Skills
001211 mmé’mqwﬁugm 3(2-2-5)

Fundamental English
001xxx  MInIVIFNWIT NANIVUYWAEAT 3(2-2-5)
0010 ynanAnwThll nguivTinemansuazadnaans 3(2-2-5)
001281 fAwazn1seanitaing (Jeauliduniienn) 1(0-2-1)

Sports and Exercises (Non Credit)

252111 UAAAREAYAFIU 4(4-0-8)
Fundamental Calculus

261107  vianwWand 1 4(3-2-7)
Principle of Physics |

98 20 %uaena



001212

001xxx

001xxx

261100

252112

256103

261108

23

FuN 1
AMAn1sAnwIUany

AN WIAIUN

Developmental English
vineArAneialy nauivayuemans
wineAnAneialy nauivdsaumany
UseTuaziauinsvesiand

History and Development of Physics
WARAGEH

Calculus

wilidoadu

Introductory Chemistry

nanwand 2

Principle of Physics Il

374

22 %d98nn

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)
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R 2
ANANITANEIAU

0010 vieduAnwwihly ngadvdanuaans 3(2-2-5)

258101 T3ivenioiu 3(3-0-6)
Introductory Biology

258102  UURN1ITIINEN 1(0-3-2)
Laborlatory in Biology

261001  Msdeansnmwdinguileinguszasdsuiland 1(0-2-1)
Communicative English for Specific Purposes in Physics

261201  ASEUVIWIBMNCINIENERS WA WENE 1(1-0-2)
Scientific Methods in Physics

261211  nafmans 1 3(3-0-6)
Mechanics |

261221  gaumiland 3(3-0-6)
Thermal Physics

261301  ASTUIWTONIWENE 1 3(3-0-6)
Methods of Physics |

XXX AYNADNLES 3(x-%-x)

Free Elective

593 21 %8R



001213

001xxx
255121

261231

261241

261313

261352

25

JuUUN 2
MAnsAnwIUany

AYIBINGUYIVING

English for Academic Purposes
v Anwhly nguivineimaniuazadnemans
AnRILATIEN

Statistical Analysis
AAuazNTEUAzITIou

Waves and Vibrations
udiwanlni 1
Electromagnetism |

nafans 2

Mechanics |I

Wandumulnal

Modern Physics

590 21 U8R

3(2-2-5)

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

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



261002

261212

261342

261343

261381

XXXXXX

26

JUUN 3
A1ANTSANYIAU

N1380A5NBINGUINENITIATISTTIYINSATUNENE

Communicative English for Academic Analysis in Physics

nNaFansAIoUsN 1

Quantum Mechanics |
wiwanlni 2
Electromagnetism |I
Iniluazgunsaididnyseiind
Electricity and Electronic Devices
UftRmsAndduga 1
Advanced Physics Laboratory |
La9N

Elective Course

P UEIN

Elective Course

374 18

i2enn

1(0-2-1)

3(3-0-6)

3(3-0-6)

3(2-2-5)

2(0-4-2)

3(x-x-x)

3(x-X-X)



261003

261314

261322

261382

XXXXXX

XXXXXX

XXXXXX

27

FuUn 3

AANsAnYIUang

N3d0a1INWIBINgENEN T LEUINAUAUNENE

Communicative English for Research Presentation in Physics

NAAAASAIBURAY 2
Quantum Mechanics |l
NAAAASLTNADH
Statistical Mechanics
UftRmsAnddugs 2
Advanced Physics Laboratory I
Aden

Elective Course

I EN

Elective Course

A d0NLES

Free Elective

393U

18  #ULwNA

1(0-2-1)

3(3-0-6)

3(3-0-6)

2(0-4-2)

3(x-X-X)

3(x-x-x)

3(x-X-X)
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Judn 4
= v
AANISANYIAU
261497 duuuWand 1(0-2-1)
Seminar in Physics
261498 Anenlinusszauliegns 6 wEne
Undergraduate Thesis
593 7 wuUwne
JuUUIN 4
=
n1ANTIANEIUaNe
TmaenSeusiedvnsalul 1 518390
261494  AsnausuvseinaulumnsUsEmne 6 UIWAR
International Academic or Professional Training
261499  @nnafnuy 6 NN

Co-operative Education

593 6 %UINA



001201

001211

001xxx

001xxx

001281

252111

261107

29

3.1.5.2 UEAIKUNITANE F19SUUSYYIATUUUAIIMTINIIYING

FUUN 1
= 12
AANSANEIAY

Minwea1w1ng

Thai Language Skills

mmé“mqwﬁugwu

Fundamental English

wineArAneialy nguivuyuemans
wineAnAnyialy nguivineimaniuazadnmant
Awuazniseaniainiy (Teruldlduniiein)
Sports and Exercises (Non Credit)
WARAGHLAF Y

Fundamental Calculus

nanand 1

Principle of Physics |

9 20 %uawna

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)



001212

001xxx

001xxx

261100

252112

256103

261108

30

FuN 1
AMAn1sAnwIUany

AN WIAIUN

Developmental English
vineArAneialy nduivayuemans
v Anwily nguivdsaumans
Utz iRuayimuinsvesiand

History and Development of Physics
WARAGEH

Calculus

wilidosdu

Introductory Chemistry

nanwand 2

Principle of Physics Il

374

22 %d98nn

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)



31

R 2
ANANITANEIAU

0010 vieduAnwwihly ngadvdanuaans 3(2-2-5)

258101 T3ivenioiu 3(3-0-6)
Introductory Biology

258102  UURN1ITIINEN 1(0-3-2)
Laborlatory in Biology

261001  Msdeansnmwdinguileinguszasdsuiland 1(0-2-1)
Communicative English for Specific Purposes in Physics

261201  ASEUVIWIBMNCINIENERS WA WENE 1(1-0-2)
Scientific Methods in Physics

261211  nafmans 1 3(3-0-6)
Mechanics |

261221  gaumiland 3(3-0-6)
Thermal Physics

261301  ASTUIWTONIIWENE 1 3(3-0-6)
Methods of Physics |

XXX AU WADNLES 3(x-%-x)

Free Elective

593 21 %8R



001213

001xxx
255121

261231

261241

261313

261352

32

JuUUN 2
MAnsAnwIUany

AYIBINGUYIVING

English for Academic Purposes
v Anwhly nguivineimaniuazadnemans
AnRILATIEN

Statistical Analysis
AAuazNTEUAzITIou

Waves and Vibrations
udiwanlni 1
Electromagnetism |

nafans 2

Mechanics |I

Wandumulnal

Modern Physics

590 21 U8R

3(2-2-5)

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

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



261002

261212

261342

261343

261381

XXXXXX

XXXXXX

33

IR 3
ANANTSANEAU

nsdeasnmmdnguitonsiinenidavnmsiuiiand
Communicative English for Academic Analysis in Physics
nNaFansAIoUsN 1
Quantum Mechanics |
wiwanlni 2
Electromagnetism |I
Iniluazgunsaididnyseiind
Electricity and Electronic Devices
UftRmsAndduga 1
Advanced Physics Laboratory |
La9N
Elective Course
P UEIN
Elective Course
I UFONLET

Free Elective

37U 21

“uenn

1(0-2-1)

3(3-0-6)

3(3-0-6)

3(2-2-5)

2(0-4-2)

3(x-x-x)

3(x-X-X)

3(x-X-X)
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aansAnEUae

261003 MsAeansnwdinguiionsiiaueranuiuiiang 1(0-2-1)
Communicative English for Research Presentation in Physics

261314 nNaA@ASAIBURL 2 3(3-0-6)
Quantum Mechanics |l

261322 naf@RsLaNEn R 3(3-0-6)
Statistical Mechanics

261382 UjtRn1saANdduge 2 2(0-4-2)
Advanced Physics Laboratory I

XXX YE9N 3(x-x-X)
Elective Course

XXXXXX AE8N 3(x-X-X)
Elective Course

oo A TEAUTUNRANY @1IRENG AuEINYIEmERS 3(x-X-X)

00X A1TEAUTUTRANY @19NBNANE AtEINIMERNS 3(x-X-X)

59 21 wulena
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Judn 4
= 1%
AANSANEAY

261497  dununWang

Seminar in Physics

261498 Angniinusszaulianng 6 NUBAN
Undergraduate Thesis

1(0-2-1)

XXX IV5EAVTUNARNY @1IVWENE ALANSNANERS

Yy 3(x-%-X)
XXX IV5EAVTUNARN Y @1vIVNENE ALAINSNAERS 3(x-X-X)
593 13 NUenn
JuUUIN 4
AANsAnYIUang

TmaenSeusiedvnsalul 1 518390

261494  nsuneausuTsaRnaulussUsEIA 6 nuUIYAe

International Academic or Professional Training
261499  @nnafnyl 6 VUIWAN

Co-operative Education

593 6 %UIBNA
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3.1.6 ANA5UYS18YN

001201 iNYeNIWng 3(2-2-5)
Thai Language Skills

AR kazanwuzvssn i ngluusundsauineg LLaziugﬁuzLﬂ%@\iﬁamiﬁiami
L%‘Uui%ﬁmaﬂmiﬂizLﬂmiimniiui’maﬁﬂashm”iwmwmmﬂ‘VimEJ HeUsuiavdedsiniuazde
didnnselind Ugniladnideniuinniseiu suaEndinuzn1siinTsiiansaidenifiefinnsan
AurBnssudal waglasiemzegndinurvidernuistesiudsailng deslanluuiunsieg
(AswgAa N1sles an1n1salingg) mugllfumsiauinuenisidnwlve Teewdurinueniseu
warnsewduddny

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

NINAILINITHINIYY BanguiugIu MsYA A1587U waghensalionsdoanslu
vIuneee Tunswssuidmiudiaulan
Development of basic English listening, speaking, reading skills and grammar for

communication in various contexts in preparation for a global society.

001212 ATYDINGYHRIUN 3(2-2-5)
Developmental English

mslasuAaimssunw angu Geanansaugnilerinuzsnusineg Tuanssei 21
wagmsimunludiunisile mawn M3y waghensal ielidlanazannsadoasteyad
wissswedlanildluusuniAeitesfiuansaiu

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 AYIBINOWTIVING 3(2-2-5)
English for Academic Purposes

NINAUINNBEN1WIBINQELABItUNBENIT81Y NISTBUY kazn1sAnwIAUAIY
Wvnstunswsensadmsudalan
The development of English skills with an emphasis on academic reading,

writing and researching in preparation for a global society.

001221 AsEUmAmansIiionsANeIAUAS 3(2-2-5)
Information Science for Study and Research

AUNLIY ANAIAYVDIANTAUNA UTTLANVDILASIANTAUNA NITLUIDILNAET
asaumadiieg msldimaluladansaumenaznisieans nmssviivdeuazansauma nsianis
i Msiden NMsdaasent wazmshiaueasaumna naensumasuaisliiouiianadaa
wazfiddelumslimeaniug dmnuviu eanu Tednduazndiynyseusiumu

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 NYT AIAULAE TUTTTY 3(2-2-5)

Language, Society and Culture

=

ANuIlUREITUNIY wazauduiusseniten I wflidediauias Tnus sy

U 6

farsalantiminiedinuuas INUsTINNAENBUNIUAYY eI wdydnual 1A59a31mna

o

Aipunaz InusssulumnununeTnuAn N LNTUEAY  N1SEkUsIABURaENSIE A TulanWUNSULAY

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.

001224 AauzluiinuszdnTu 3(2-2-5)
Arts in Daily Life
wugiumus 1 lelugmdnuueiUewiy, mnuriny, ANA1 Uag ALLANAY SIS

ANNFUTUSTENINaiL vaaRaunTsulssaneneg lawn 33nsAad, Ussenddad, Meudad, lanfad,

lanvirufad way Aavsdaadilni lnerunisivssaunisainisqunsenn wazn1saaesl iR
TJuiuguresdaunssuUsziane1eg iensiaun A 1Whla waznisugnilesatloumisqunies 9
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ansaanUszgndld Tndudselovd lunsdndudinuszdiu wazduiusiuusunaneg visly
sEAUYIRIULazaAINala

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 duduivestin 3(2-2-5)
Life Privacy
USauazausiugiumainuanududiud vandvsuyveru nguunenieen

¥ v

anududiuia mrududwidudeya fugvam suilegendouaziavaniu dumnalulad
ansaune msivineansaududg arududiumludiauszdi

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

privacy, privacy in daily life.

001226 W0FInlugARIva 3(2-2-5)
Ways of Living in the Digital Age
finunsinwgauannsnlunislide nsldgunsairenfiames wazgunsaldeans
Usebnnenes Msauau BAsien Usediue 8nSuavnnsasneassd aseniinitnsesssunazany
SuilaveuvesnusodANR NN ANTIIN SRS

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.

001227 AURSIDINEANEN 3(2-2-5)
Music Studies in Thai Culture

anYEKATNAILINTTTRIUATUTEANANNY TWIDTIn Suviaunumuting A
AUAUNIEAMLAEANE A AedIANLAL TRUETTY

Uniqueness and development of various genres of music in Thai Culture
Including its roles and functions, aesthetic values, and significance to Thai society and

Thai culture.
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001228 ANUFVAUNUBALIN 3(2-2-5)
Happiness with Hobbies

WWIARANEY BeAUTENBUNUEINYBINITaTIALaulumMsAnduTin  NMsAneeg
45198530 N13ATNATIANENUINURANEdRATIANNgU LT InwAsdeAy
Concept of happiness, basic elements of happiness in life, creative thinking,

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

v

001229 Sindies vinlegdu Fnditlnamane 3(2-2-5)
Know Yourself, Understand Others, Meaningful Life

af MIrsnATeIMUTIUALLEY AuAAIImINelunslETin nssinsuileBuedig
Ande maguassuainuiinvesnu nsdlamnuidniindnvesdu nisdilsfeuTundudeny
iriswgiaTmusTINLaraInden MmsldFinuagiauniugdusiiaieassd

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 USwanTiaviolanefiosludinusy et 3(2-2-5)
Philosophy of Life for Sufficient living
ﬂ?’lmiﬁug’luLﬁlﬁl’JﬁUU%‘U@flLLE]%LLU’Jﬁﬂ Tanyird Baviad USvan@iie uagionisaiu
Fin Uszaunisaidunsanue nasnsudadeviedeulviidmaieniuduisluiiouaznuluynia
vouiiveides ieuszyndltlunsaireassd WaunTinidaunm fussleviuasaudedsny
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.

001232 ﬂ;]wmaﬁugmﬁaammw%im 3(2-2-5)
Fundamental Laws for Quality of Life

ﬂg‘wmaﬁLf“]'méﬁ’aqﬁmmmw%?maqﬁﬁm Lsu'u %w%%uﬁu%m %w%uuwwu 385354
ﬂ?iiﬂiﬁ@IUUﬂWﬂVIﬁ ﬂ{]%@J’]EWl?W‘EJﬁU‘VIN{]EUEU’W ﬂgwmaammaama ﬂ{]MQJ’IEJVILﬂ‘EJ’J“UENﬂUﬂ’ﬁ
ﬁumamaﬂmmiim i’JlWNﬂQMlI’]EIEJ‘Ll‘] ‘VILﬂfJ’J?J@QﬂUﬂ’]iWGNU’WﬁﬂG]’Jii‘HVI 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.
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001233 Ineiuuszvaulan 3(2-2-5)
Thai State and the World Community

AuduRusseninUssmalvefudealan aeldnisdsunvadugianaisia |
fausrouattlisufsdsauluthaty uazunumoedlnevunilan asensuuuilifiluewian ns
Uszgndldnudiitenswansues msdududinedslqasssy waznmaidunaidesiiquaives
dpulneuazdinulan

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 msaﬁs'ﬁml,azgﬁﬂzgzmﬁaqﬁu 3(2-2-5)

Civilization and Local Wisdom

adv adada a aa a

miaﬁiiuiuqﬂﬁm ) INIWUTITU 0TI UTeewal WonTsu ARA2INLTD Qﬁ{jf,yiyﬂ—
Vo waznseysng dunen waviauigivyaviesiu
Civilizations throughout history, cultural evolution, ways of life, traditions, ritual

practices, beliefs, and contributions, development are preservation of local wisdom.

001235 N340 LAT¥ENY wazdiny 3(2-2-5)
Politics, Economy and Society

APUNUIBHALANFUNUTVDINITIEBY LATHEAY dIAy ARUINITNITH0ITEAY
ana mnﬁaﬁugm nsiilesiaznsUsuiveslsemainuiiazimaaiam nsUnaseaUssine
Ine szuuimsugialan wanszvuvaslamAfasdmaasusio nsugiafiugin mafaunasugha
uazdsnuvosUsandlne uyudiudiey deewineifiugiu madassndeudeay mstanainis
dau dnwauzdenn Lendnuaidenilne audamsussgndvdnin iieltlunsdiseiinlviogsenls
punszualanuisnsiuAsuulasiiniadles isugianasdsen anuduiustesssuulanduusyine
ng

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.
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001236 A15IANTSNNSANTUTIN 3(2-2-5)
Living Management

Auiiazsinue ReIfuuNUImM Wil s3sumAvesywd uazdadegaiuduiad
FatluTinsinruuiinveu aandn uazvivuia s mansiazveluladlunislidin
Tiadesannisdiduiinnumvdnausssuaiesssy suramssndudiniunatatavedanly
amssuil 21 AsndudesdunumiuussrauendeunarUseaaslan

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.

001237 PNWLTIN 3(2-2-5)
Life Skills

A Uyt wazauSuRnveusonseuail wazdenu nsufuiadunns
Wasuwlasweden vinusdinuazendwnisanuluamssuil 21 fnwelunisdangu uaznsuius
MINBEANANATINATIALEZNIIAINUATIANINTIAUDINULEY Vinwen1saseufdunusludenuuazlu
Fipudnatausssy MinvemafiunandauarSuinveusenandn LaZTiNYeN13asNA1IERIIMAENNS
Sufinvausentii

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 s3wiviude 3(2-2-5)
Media Literacy

'
oA

nsyUIUNsIviudelugafdvia dauianuinlalunguinansenuvedde ngug
afnw laud weAd dyaeaans wuifnnislavan Audnyue wardnsnavesdesivaly was

LY

2AA TIUNNATIZRANTNUINS U UABLAazUsELANAINa1leag 1 viTvTuan un1saliinduly
3

AdagUu

S0 Wk MWD

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.
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001239 ANEHUINUAINNSA 3(2-2-5)

Y

Leadership and Compassion

Anuddguet {uiluanisei 21 nisleuimennusn Msldadnmeniny

Y Y
=

$n madumalon walesild Anwwunufiaaalunsifanssudsnssugiamusaduiums
Tunmsvihaseesiseu

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.

o w

001241 AUAINLIURNIUTINUTEI T 3 (2-2-5)
Western Music in Daily Life

FUYSEAMNIALNS 83AUTENDU 1ATIETN wazeAalevasnunIngTunn Usennued
ummadludinuszdriu vdnnsinsaluasdurunieaus’ nssvaunmsUszendnanusiag Juanly
TinUszdiu

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 MIAALTNASNETIALaT U IRNTTY 3 (2-2-5)

Creative Thinking and Innovation

nsrUIUNIHRINIANTIY An1sidnfdnlagnAauazaunusininitvestdym ns
asreuasnisidiensuiniudn Nsasieiuluuresdufiniousnig naaeuluauinaiwasiivloya
miﬁuﬁummmﬂmmiaaﬂLLUU/E{%’N/M%@U%’]G} pgeTIasnasiusyd@nsaiw n1sviauly
dn5aluiinau wuanvn nisszauaudn n1sdndula nMs3asaledvadisassdnaznisdnnisiu
AUTALLES

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 walnnguuaznsvihaududi 3(2-2-5)
Group Dynamics and Teamwork
WoANTINANY AAgIRUNGANTINTINNGL MIHALINTVBIENYAILANY YaaNgY
dauwandenviaciieg vesngu madifsitesiunguuesyana nMsadesmungy nmsiUdsuiinuad

Yoanqu Nsdeasniglungy JUusvuresn s luiiy wwamis nsadeiinau wazie3edie
puusunilsdudeaiuuoingy YadenduasunisinuluiiviaginnisufiReududia
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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.

001252 ULIAIIANTN 3(2-2-5)

Naresuan Studies

N5¥IUU T I RAULAINTTULSAITUMNTY YaduAnwinsesivnsdenalunisuims
umsusiuAulufuingg Wy esvsia deuuaznisinsUssmaiiazouliifiusndnualveseulned
WaUszasAlunueIge WU MSUENIMIANNS  AULIEINEI81N AUNAIEY AAEARE AW
Fodnd waveueanusonsmdydaym

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, loyalty

and their tolerance for troubles.

001253 madugusznaunis 3 (2-2-5)
Entrepreneurship

n15UfUANslun1sluguszneun1sgsia lagidunisAumuuiaudnlminiegsna
msuszifiulenalunismeaisinl uagnsisugsialvdlasidunisseygsialvaidululduagnis
Ussifiumnuegsenasgaialyatu nsinsgidsiareemudisalumsdniugshalmeiiu Goud
ﬂ’J’mﬂﬂﬁumﬂﬂ’ﬁﬁaéf\‘iﬁjﬁﬁﬂﬁﬂ aulaiutueuiiisitos LATNOANTTUNVRINUTENOUNT WUzl
suvedmguivisiunadudusznaunis uasanudenlesiuaruindug Afeites iedete
N9NSUTENBUNIS UagNUsHATSsNa ﬂaq%ﬁ(lﬁaﬂ’l’maéiaﬂaEJ'N‘EQJ'J@U

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.

'
fu a

001271 LUWINUELINADY 3(2-2-5)

9

Man and Environment

JEUUTIALAZANVAINTAIENNTININ ANNFURUSTENIUYBIAUSTTUYIR Uag
5EUUiIAUINIT N5UAasULYAlATIATIILAL TE UL YYENAINANTENUADAIING DY VOULIANT
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sesfusannzveslan mswasundasaniwgfiennia iWmnensiannfdsdu s3essaudundon
warmsaiindiinuazanumsemin warnsiidinslunsdanisiuandey

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.

001272 ARUNIMBTANTAUNATUN UG Y 3(2-2-5)
Introduction to Computer Information Science

Taunsveunalulagrauiiunesainendslagiuwazanulululdveanalulad
luauAn BIAUTENBUDITLUUABUNIADS 815AWIS Boniuds Joyanauiiines 35n15vauves
poufiumed Mugiusvuuieiorns wietisdunesinuazmsuszgndldon arudedunisldoy
szuu msdamisteya szuvansaumea Tusunsudinanusnlusii meluladfonan mIweunsdons
AU MIvenwuUkazimuLIU Bvsnaveunaluladrouyvduaydiny

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 ALnAIERILAZEDRA UTINUTE 1T 3(2-2-5)
Mathematics and Statistics in Everyday life
arwdidesiunisadinmansuaradinluiinuszsiiu Usznaudie mstalumaia

fi199 MsmuiinauazUsuies msiwamnt® fils Avdeusian aende wazdiuan tunevlunis

dnadoya FBnafununudeya melinseiteyauarnninaueteyailowiu mnuthasdy
wazmsnaulaleadidedy

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.
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001274 garasiluTdinusEa U 3(2-2-5)
Drugs and Chemicals in Daily Life

arwiidosiurasenaziailing Tnvunns wansusiaiuewns sufuatesdany
wazgnanayulnsildludin Uszsriuiifeadostuauam ssonaunsidenliuaznisdnnisiiiels
Anmnuuasnsiefuaunmuazdunndon

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.

001275 DNMTHATIDNTIN 3(2-2-5)
Food and Life Style

UNUIMBASAINEIAY VD915 UTINUTEI1IU TAIUSITULATNGANITUNITUSLARA
amnstugiinimsing 9 vadlanuazlulsemalve TiufdninavesensesssudiaUsemenenginssy
nsuilaavesing lendnualuaznidygniuemisvesing nmsidenemsivanzausoninm
ABINITVBITINIY BIITNINEDN %Qﬂﬂaﬂizﬂ@Uﬂ’]iﬁ?\]’]imﬂLﬁ@ﬂ%@@?%ﬁ WATDINTHALINTINAY
mswasuudaslugalamadad anumsendin wagdnvdundes

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 nasuUwazmaluladlnas 3(2-2-5)
Energy and Technology around Us

Audiugrudundsuasmaluladlnde fuiveandsay ndsulih
nFsudomds wdsumaden weluladuaznisuslaandanu nsuilnandarunisdey
aorumsaindsnuivannglaniou aotumsaiisidostundnunazmealulad nseyiny
wasueged @ nslindsuegisaatn mawdsuanundendmiunisivasundasiny
W9

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 NOANTTUUUYE 3(2-2-5)
Human Behavior
AnufiReTUNgAnsTuaywe Tududine Wy wwiAaerdungingsy flugung
Franwamginssuuaznalnnisiiangfnssy nsfiaRduudnney aund uavansiifeidesiunisilad
N133U3 BeU3 AN WAzl 1Ty IuarANRAIANIURIeY NERNTTUNYBENIIFIAY
wofnssueUnd saunmslieTeinginssudu ensuszgndlfluiinuszsiu

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 FInLATEUNIN 3(2-2-5)
Life and Health

FINUATNANTIUAVN N ﬂﬂi@LLaLLazag’NLﬁ‘%mqmmwwauuﬁiazﬁdaﬁﬂ FUDINTT
Uszgndldanuduaginue iilemsiannaunmiinegssioiles

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 emanslutinuszaniu 3(2-2-5)
Science in Everyday Life

UNUINVBINYIAAATHaziNALLLAENIAIUTININ AEAN ULAZUTINITAIINS
esAnemansvedlanieszuuisideetuiinUsesaiu 1dun didinuasdananden 1adl
wasuuazlndi nrsdeastnsauunny galleninen lanuazeina warAuslmiqainemans
waznalulad

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.

001281 AWLATN15BNANAINTY 1(0-2-1)
Sports and Exercises

ANFLEUNWT N159BNANFINIYLNBLESUASMAUTIONINNIITINY LATNISNAADU
AUTINNINNIINY
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The sport playing, exercises for improvement of the physical fitness and

physical fitness test.

252111 LARARAYAT U 4(4-0-8)
Fundamental Calculus
aflanazanudoilesvosiladdu syiusvesilaidunasnisuszend narseyius
UsiusuaailaitunagmsUsznd wallansniius aumadeeyiussusuiivisuuunendudsle
Limits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and applications, techniques of integration, separable first-

order differential equations.

252112 LARANH 4(4-0-8)

Calculus

deduneu : 252111 uAARAYAZIY

sruufifiadeds aunnsdefuysiaty Usiudlinseu Wumss seuiu @2 oyius
dopUiRusmanetunazmsUsrnd dfuuazeynsuveat LT aynsufds aynsumEiaes

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

of real numbers, power series, Taylor series.

252211 auN1IL oY USANTY 3(2-2-5)

Ordinary Differential Equations

Jdeduneu : 252112 UAARGE

aunsisoyiussusuiiviauaznsUsvand aunsisouiudidadusuiugaaznis
Uszend makUasanuang ssuvaumaidaouiug namasluguvesounsuias

Differential equations of first order and applications, linear differential
equations of higher order and applications, Laplace transform, system of differential equations,

power series solutions.

252221 WYANALTILEUY 1 3(2-2-5)

Linear Algebra |

wnindauya Ardrduduning ssuvaunisidadusaznaians fsvuauay
ndninaurinsiues Uiglinnmed nsudandaudu Aamzuazinninodiansdoiu

Equivalent matrices, rank of matrices, system of linear equations and solution,
determinants and Cramer’s rule, vector spaces, linear transformations, introduction to

eigenvalues and eigenvectors.
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252311 Lma@é’asﬂu’uqq 3(2-2-5)
Advanced Calculus
dsduneu : 252211 aunsiaseyiusansiy
Handuninmes UsiusaudulazsUsnusnuia sunsunsies aun1saiuseunas

AUNITAAU

Vector functions, line and surface integrals, Fourier series, heat and wave
equations.
252412 ATIATILATLINADT 3(2-2-5)

Vector Analysis

Jyradurieu : 252311 uwnagdadugs

mstuiiunadesiuveaanaes nMsmeuiusEey N1smBuinga NMsUssendves
NS LAV UIVALALAEIYINAAERS

Elementary operations of vectors, vectors differentiation, integration,

application of vectors to geometry and mechanics.

252413 GROREEALINTIVLERE 3(2-2-5)
Partial Differential Equations
dedunau : 252211 aunsBseynusaniy
aumaseuiusdeniadunarliiBady aunmadeuiusdesdusuiivis aunmad
oyusdondadududuiians lavddammevou aunisnudeu aunseau wazaunsaiany
Linear and nonlinear partial differential equations, first order partial differential
equations, second order linear partial differential equations, boundary value problem, heat

equation, wave equation, Laplace equation.

252414 auNIUYTIEsHaN1TUsEYNA 3(2-2-5)
Fourier Series and Applications
JdeAuneu : 252311 uAanaatugs
aunsuses an1sveunsuysies landdameiveu landdynnaisunqelad
s a o s A s s [ 3K a (3
waznsUsegnd UsiusySiesuavnisuszend dlanduuada uaznsuseynd
Fourier series, the Fourier series method, boundary value problems, Sturm-
Liouville problems and applications, Fourier integrals and applications, Bessel functions and

applications.

255121 ADRANATITI 3(2-2-5)
Statistical Analysis
AUTUNE VBULYA WAz USelevuunnv@nn selouisn1smeani iUl

€

e _
2N

Wngddiunan wazmsinnisnszane anunandu fMudsdu nsuanuaseutaziduvesiiuys
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dunuulideiosnazsoidesneiin Mauanuaswesnadd nsUsTINMALAYINIARBUALLA Y
megiaruudsunudey mensianassuarvanduiusuazmnadeulafdees

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.

256103 wiliesdy 4(3-3-7)

Introductory Chemistry

YSunaudusiug lassasieesnen msessuazautfvedsis Wuseiall a1vazany
aunawell NIn-Lua wid vaduds veumad wllaamnanans wllvaumans wilni widuniduas
astaluiana wlidwndoy a1sUsznouvessmsndieuminlazunsudiu inflgnanunssy il
Jundes

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 Frinedosdu 3(3-0-6)
Introductory Biology
AnuanTAvesddiTin sufouitmeaneimans arsiafivesdedidin lassadrsuasiy
uueATuveead Wugman lassafranazuihivesiivlaseairsuagninfivesdainalnnisiie
aums ramannuangvesdedidin Ujduiudvesddiiinuardsuinden wagngingsu
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 UURN15T33INeN 1(0-3-2)

Laborlatory in Biology

AnuvaonfeluriealfURn1s naesganssal lwaduaveasuniuas N1kUuYad N3
denondnumrRugnIy AMNNAINUaIBTesiildin eldodiy Tassadeuaznisvhauresii
TAssasearn1svinuUesdnd dnaine)

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

functions of animals, ecology.
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261001 msdeasmwsnguiloTnguszasAduiiand 1(0-2-1)

Communicative English for Specific Purposes in Physics

(% & o

#nle - wanwsaingulasiiunisesnides nsldadne d1uiu uazguuseleaiive

L% s

MOUIEANANITIVINSLAE IR ININIIENE
Practice listening and speaking English with emphasis on pronunciation,
vocabulary, expressions and sentence structures for academic and professional purposes in

physics.

6

261002 nsdeaInsinguiton sl Teidivnsiuiiand 1(0-2-1)
Communicative English for Academic Analysis in Physics

Anils - nan1wdangulaeidunisauainy N1TIATIEY NSAAIIN LagN1TLARS

s

ANUAnTIY Wi TngUszasimnnsneiidnd

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

interpreting and expressing opinions for academic purposes physics.

s

261003 nsdeansnwIdinguitonsiaueramuiuiAng 1(0-2-1)
Communicative English for Research Presentation in Physics
Andnauenanunsduail vienanuddeiifeidostuneildndidunvdnguld

9g13lUsE AN
Practice oral presentations on academic research related to physics effectively

in English.

261100 UsziRlayimunsvesiand 1(1-0-2)
History and Development of Physics
Usgifuagiaiuinisvesiland unuimuazanudidyvedinidndlugatagdu
anluanniidnd nwidensenuidndludagdunazwunliilusuien
History and development of physics, current roles and importance of physics,

professionals and careers in physics, the physics research in present day and future.

261107 waniland 1 4(3-2-7)
Principle of Physics |
Anwinsiedeunuuudsusdiuriddy 1 38 wag 2 37 N1SIAFOUTLUUNYY NHUDS

Y

99U uasndany luududaduiarnsvu luufndauuagnesn naransveeun1nLaz

i
Tagudaunds audfivesaans namansvesvediva nMsduazifiounasides ssuuvenaud nguj

A

PALYDLEY AuSaukarsEuUiwaauad weslulauinduazinsenadnsauiou nqufaau
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Vector motion in one dimension motion in two and three dimensions, the law
of motion, circular motion, Newton’s law, work and 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 laws of

thermodynamics, the kinetic energy of ideal gases.

261108 nanMand 2 4(3-2-7)

Principle of Physics |l

Tihadin nguosnd dndlidh anuglviiuazledidne3n auuudngn
wiasAlnauLusan ﬂgsuawhs']méLLazmmmﬁmﬂ’] 2995lnsruaasy  was mwﬁ
Fuisn meuduiEnd e evneudnuardundosiand

Statics electrics, Gauss’s law, electric potential, capacitance and dielectrics,
current and resistance, direct current circuits, magnetic fields, sources of the magnetic field,
Faraday’s law and Inductance, alternating current circuits, lisht, relativity, introduction to

quantum physics, atomic physics and nuclear physics.

261201 NITUIUIIN @RI ENE 1(1-0-2)

Scientific Methods in Physics

nsgvUMIMIInemans anudidosuiietudnnueannieu Toyadiuus
\n3eailonarnsin mNaLaznsInlunIeaes Nguineadanldiineinanisin mstudinua
AINAaY NIINILAAIN LaZNITILATIENA A1SAIUINAIAILARIALAREU NS THUTIBIIULAS
UNANIATENTINGIFNERS

Scientific process, introduction to errors, variables, laboratory instruments and
methods, reason and logic for experiment, statistical theory for error calculations in practice,

records and graphs of the experiment, how to write scientific report and scientific articles.

261211 nafans 1 3(3-0-6)

Mechanics |

MsiRdeuiiuuuasueiin msdutied NsuNINTALUUAIVA WIedAudNane NYued
Lﬂ‘ULa’eﬁ( ﬂﬂiLU§8u3ﬂiﬂﬂi mzm%uﬁmaﬁmmﬁua%q LVIUL‘?J’EJ‘ESU’EJ\WTJ’BJLS@EJ LLﬂuMéjﬂsU’eJ\‘iﬂ’NiJLaI@EJ
narnanslunsousnadefifinianss nquiduimsnmiiley uragdavesnsuusiu nasans a1nsed
oy

Harmonic motion, resonance, coupled oscillation, central force, Kepler’s laws,
orbit transfer, rigid body motion, inertia tensor, principal axis of inertia, mechanics in
accelerated frames, special relativity, calculus of variation, introduction to Lagrangian

mechanics.
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261212 NafansAIBUAN 1 3(3-0-6)

Quantum Mechanics |

AUAUMAIVBINAFNAATHHULAL kasALIAYDIVA B AIDUALLUULAT ﬂ&jmﬁumz
vanaliiuiuey Faduduns aunsusefawed oynmaluviaudnd nisiedeuiiveseyniangg
rudiunedng  drdusduedn  TuiwuduGe

Failures of classical physics and the advent of the old quantum theory, wave
packetsand uncertainty principle, operator quantum numbers, Schrodinger’s equation,
particles in potential wells and tunnelling of a particle through potential barriers, harmonic

oscillators, angular momentum.

s

261221 RUNIENE
Thermal Physics

3(3-0-6)

6" a s [ G a ¢ [ (% s 6 (3
nguaameslulaunding  Andweslulaurlinduazanuduiusveiuundiiad n1s
Wagwignia aunisaniue  JNInIeIeananuieu uasviguiaal
Law of thermodynamics, potential thermodynamics and Maxwell relations,

phase change process, equations of state, thermal machine cycle, and kinetic theory.

261231 AALLATNTSUAzITIou 3(3-0-6)
Waves and Vibrations
ms%’uash@aix ﬂ’]i‘WLi’N ﬂ’]iﬁﬂﬂ’]ﬂiéﬂﬁ\‘iﬂ’]ﬂﬂ@ﬂ ms%’mmuuaum%maﬁﬂ 19
Fuluassiifn AAuTlingz1s MIleTEsiiEes MInszane AAUsTLUTvBULYR My
Free vibrations, damping, forced vibrations, anharmonic vibrations, two-
coordinate vibrations, non-dispersive waves, Fourier analysis, dispersion, plane waves at

boundaries, diffraction.

261241 witanlud 1 3(3-0-6)

Electromagnetism |

N15ATIERINees  denisainemansiiidulaun nguesnasudiazity
auliih  Wandliuazngueanid lanesnuduazngulunlanesioud auwliih afs 9w
wasunazdndliil  aszualid  eunwwiunszuasazdni - augliihuazladidnnsn
aunsvasaUanguazmsuwidemlninadn Wdennsatinemansudinansuliun ussaelsud ngues
Tlod-e11150 lanesiuduaziAsavasaunuuivan Andnnnesuingn uuniflnedu asuingn
yiarneq aumvesigiinaieduudingn aunsuundiuadidesiu

Vector analysis, topics in electrostatics: Coulomb’s law and 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 divergence and curl of magnetic field, magnetic
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vector potential, magnetization, magnetic materials, field of magnetized objects, introduction

to Maxwell’s equations.

261301 NTEUIIBTNNENE 1 3(3-0-6)

Methods of Physics |

aunsigeeyiusandiy aun1siliveyiusduduasiuaraindt aunisideeyiusden
TymAnvau I5n15mAmauMENISHENAILUT SIRULAZBUNTY BYNSUMELADS ﬂ’]’iLLUaQWUL’iETLLaza’I
Uane BuiniaLdeiiay ﬁuﬁaﬂ%qﬁamﬁa BufinsavaneduuaznisUssandneiand

Ordinary differential equations, second and higher order differential equations,
partial differential equations, boundary value problems, separation of variables method,
sequences and series, Taylor series, Fourier and Laplace transforms, numerical integrals,

multiple integrals, and application in physics.

261302 NIEUININNENE 2 3(3-0-6)

Methods of Physics |l

flundadaduiiugiu svuvvesanniadadu Yiglnnmes fvadevosuming
fyadinvatnmes Jaymanleinu nsuntaymvesssuualonududu waapdavesinnes Aife
Fadulds sadadeyiudidoniu wosuragdavounumes naaaseynIuvesaNNITIOYRUS
adfey AUNTTRYNUSIAII  AUNITVRRVAWR IDNSuEnFIwls aunseaulead ensuetinnss
nay

Basic linear algebra, system of linear equations, vector spaces, matrices algebra,
vector algebra, eigenvalue problem, solving of linear eigenvalue system, vector calculus,
curvilinear coordinates, basic differential geometry and calculus tensor, series solutions of
ordinary differential equations, Legendre differential equations, Bessel’s equation, separation

of variables method, Helmholtz equation, spherical harmonics.

261313 nafans 2 3(3-0-6)

Mechanics |l

TIAUADU : 261211 narans 1

NAANANSHUUAINTNILAZUUULTTAGY ﬂzy,mi’mqam%u NOUHUNISER NaFans
yesingunTe nuwesvesmnuies aunseesiand lafiusninvesnismsuuuliiiivesn nmanyuag
¥93gnUI1saINAg MIduLuuTnaUnd

Lagrangian and Hamiltonian mechanics, two-body problems, virial theorem,
dynamics of rigid body, inertia tensor, Euler’s equation, stability of torque-free rotation,

precession of a symmetric top, normal modes of vibration.
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261314 NAANENIAIOUAN 2 3(3-0-6)
Quantum Mechanics |I
IsAuAoU 261212 nafansmiausiu 1
Hyviiivaredflunamaninieuiu evneuadelelasiou synedisisegludilu
aunuwiman dynsalfusn AmsUszanadmivanuziignds nsudsiu nouinssuniu ng
Uszaunauuusuuaal
Multidimensional problems in quantum mechanics, the hydrogen-like atom,
charged particle in a magnetic field, Dirac notation, approximation methods for confined

states, variation method, perturbation theory, WKB approximation.

261322 nNaFansLIIEnA 3(3-0-6)

Statistical Mechanics

wdndesduvenarmansideads wwusUakuuavaR  LoulwiiianuuUnea
uwudakuulygatng nguveiagauad narmansiisadfvendn naransidsatfvauia
namansiBsaifa iy adflua-ledalad adfwlesd-Ausn mawdsuignauagsingmisalingd
VUi IatlasNaAan VDL

Basic principles of statistical mechanics, microcenonical ensemble, canonical
ensemble, grand cononical ensemble, theory of ideal gases, statistical mechanics of a crystal,
statistical mechanics of gases, quantum statistics, Bose-Einstein statistics, Fermi-Dirac statistics,

phase transition and critical phenomenon, kinetic and dynamic theory of gases.

261331 ViAuAIans 3(2-2-5)

Optics

AauURvoaY STUUSEULasUITY A9lAY ludune lauduu nIEanilas
nMsaniduied ewedisturedaud Waugunsal ATTINAAULAY  ANTUMINEEN 5LAEIUY
adnifed adnguazingnds nanlaedy awes

Physical properties of lights, seometrical optics, plane surfaces and prism,
spherical surface, thin lens, thick lens, spherical mirror, ray tracing, lens aberration, optical
instruments, physical optics, superposition of light waves, interference, diffraction, single and

double slits, grating, polarization, quantum of light, laser.

261342 usiwanlulih 2 3(3-0-6)

Electromagnetism |I

Fdaduney 261241 wiwdnini 1

vdemanamanslwisuldun usaedeulin nguedleviu npueshsag aunis
yaalundiiad dndainarsuazdndianined nsudauna insgasuiazinaaeisud aunisndu
usimdnlaih Inanlsiedu  Feulvveuius (Msazvieuwazmsnzauy) aduwsivanludily
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fanansitlathluiuazivaladih nsnseane ﬂﬁuﬁgﬂﬁWWW nsuaSadudmantliln, waransladi
TusUuuuiinees wamansliihiunguiduivsaimiey

Topics in electrodynamics: electromotive force, Ohm’s law, Faraday’s law,
Maxwell’s equations, scalar and vector potentials, gauge transformations, Coulomb gauge and
Lorentz gauge, electromagnetic waves equation, polarization, boundary conditions (reflection
and transmission), electromagnetic wave in non conducting and conducting media, dispersion,
guided waves, electromagnetic radiation, electrodynamics in tensorial forms, electrodynamics
and special relativity.

261343 Iniluazgunsaldidnnseiing 3(2-2-5)

Electricity and Electronic Devices

NTIATIEITININNTTLERSY ATAlATIEIsasIinTEuaady 2995 RLC Wand
arsfaath laleauagnsussgndldann wasludalulnaninmudames uazassvenedyaulasld
Lulnansnsudawes saduanduavnisussandly

DC circuit analysis, AC circuit analysis, RLC circuit, semiconductor physics, diode
and its applications, bipolar transistor biasing circuits, bipolar transistor amplifier circuit,

operational amplifier and its applications.

261351 Tndusiand 1 3(2-2-5)

Nuclear Physics |

m’miLﬁaaé}’uLﬁmﬁ’qua%ﬁqazmm Sedend psRUseneuvesledud aulRves
Japded wsedamdes Luudiaewesliieded AUTUANINSIE  SUATNSE1INITUHSENUAENS
\n3esilotauagnisianisudsed a3ousseoynia UfATendaedes Wandvesdanseu nnsuls
LENMILAEATTIVTINAVRITIAREE  UraInNasuiiAdes

Introduction to atomic structure, X-ray, nuclear composition, nuclear
properties, nuclear force, nuclear models, radioactivity, interaction of radiation with matter,
radiation detectors and measurements, particle accelerators, neutron physics, nuclear fission

and fusion, nuclear energy sources.

261352 Wanduwuulul 3(3-0-6)

Modern Physics

nquiduivsnm nguimeuddosiu ozmeuuarliana Yedidnd Twnoudnd
HAndansaiuuuy (Condensed Matter) finadea UfAseliuafes suniAyagiu In51amen
wavideidndsivaiy Wy asiiiends vedlnainds uwasdulpsnsou Handdham  NMR
(Magnetic Resonance) MRI (Magnetic Resonance Imaging) ‘Uiﬁﬂgmﬁaj Chaos Wandu1lu
welulag  Wandndsaugs

Relativity theory, basic quantum mechanics, atom and molecule, X-Rays,

photonics, condensed matter, nuclear, nuclear reaction, fundamental particles, cosmology,
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and physics topics as follows: superconductivity, super fluidity, synchrotron, biophysics,
magnetic resonance (NMR), magnetic resonance imaging (MRI), chaos, nanophysics technology,

high energy physics.

261356 Taflandiosdu 3(3-0-6)

Introduction to Biophysics

TaiAnddesdu maedoufiuaznisundvestuanaluanneilifienuvin waed
Anuvile teulnst gamall waluBase wazleulnsUa YeIsEuUNINTYVING,

Introduction of biophysics, motion and diffusion of molecule with and without
friction, entropy, temperature, free energy, and entropic of biological system.
261357 N1391809WUUNABUN NS lUT AN 3(3-0-6)

Computer Simulation in Biophysics

ASEUIUNIINITIENE N13ad1auuUIaeuar N80T NENd nsrund
AUNAKATANIULARY AUNITEUNUSUATIAUNAFAASURATET NaranIUTEIINT NITUNITHAENIS
YA 11T NTATUANLUATUBETY

Methods in biophysics, simulation of biophysical processes, equilibrium and
steady state calculations, Differential equations and reaction kinetics, Population dynamics,

Diffusion and transport, and Control of metabolism.

261361 Wandanugaouds 3(3-0-6)

Solid State Physics

Tassadwomdn nsdenvuvesnaulnendnuaslnswadidndy  nsdamien
Tuwdn  msdulmveslasamdn  autiRdeenufouvesvonds nquiuoundsnu  winfeianh
wazndnwan  Muiulesi

Crystal structure, diffraction of waves by crystal and reciprocal lattice, Crystal
binding, lattice vibrations, thermal properties of solids, energy bands theory, semi-conductor
crystal and liquid crystal, Fermi surface.

261371 ANTIAANT 1 3(2-2-5)
Astronomy |
SPUURINAIIMERS MTIAUSINUMITIAmans gunsainemsImans 13am
mmans aedund aserfinduarssuuaios autivhluvesnngnd wiha unuand
Celestial coordinates, astronomical measurement, tools of astronomy, timing

the moon, the sun and solar system, stars, nebulae, galaxy.
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261381 U RN sANdTuge 1 2(0-4-2)
Advanced Physics Laboratory |
Mavnaemiidndiugs neduauiou Ifhuazudngn narmans Aau

Advanced physics experiments on heat, electricity and magnetism, mechanics

waves.
261382 U URNsHEndTuge 2 2(0-4-2)
Advanced Physics Laboratory |l
n1INAaeIn T EndTuas teafuidndenlud n1sudsed wazauufgulungul
AIDUAY

Advanced physics experiments on modern physics, radiation and hypothesis in

quantum theory.

261401 Wandeuam 3(2-2-5)
Computational Physics
nadeuldsunsudosdiu mseszidguideeoyiud Bnsdeiauiienism
AMmeuvesams Bnsdwiauniensduiiingg Bnadeinauiunsuidomannisdeeuiug
Writing the basic program, an analysis of the differential equation problem, the

numerical technique for equation solving, integration, and the differential equation solving.

261431 ViruAansUszand 3(2-2-5)
Applied Optics
FTUUTIAUAIAASUBIAT Asueniu  nannisiauas Aunleuas gunsal a3
NAADY MIUNINaenveLIas MquiuarnsUstyndiiduus alanswidl wieluladdoasmauas
Optical system of eye, vision, light measurement, light source, equipment of
interference of light, theory and application of thin film, holography, and optical

communication technology.

261451 Tpdssiand 2 3(2-2-5)
Nuclear Physics I
wselpdesuagseuvasiiondooy  Luudnansvedlassasellneded  n1sEaens
Tvikoan msaanediliten msdenuulviunuun U§Asentinades
Nuclear force and two-body system, nuclear models of nuclear structure,

alpha decay, beta decay, gamma transition, nuclear reactions.
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261452 Handvesilunduauazoynia 3(3-0-6)

Nuclear and Particle Physics

sngrudosiuresinadesiland asevaguiomamuantdvesilaad wuusiaes
vosiuedea ussluades mdaefvesiaedes uasfiteniaedes Tngudowiureseunie
yagu ﬂia‘UﬂquLﬁammiLLanaumm LLaxﬂgﬂammmﬁlLﬁﬂ%ﬂuﬁﬁﬂﬁaymﬂ ﬂgm'ﬁaﬁ'ﬂ‘@ Ay
NIUANTBIFNNINT N1TTUUNBUNIAYATIU LAZUUUTIABS AN mmilﬁmﬁulﬁmﬁumﬁﬂLLuﬂ
yqufivessunsizeniug

Introduction to the foundations of nuclear physics such as properties of nuclei,
nuclear models, nuclear forces, nuclear decays and nuclear reactions. Introduction to the
foundations of elementary particles such as symmetry transformations and symmetry groups
arising in particle physics. Conservation laws and symmetry breaking, particles classification

and the quark model, and introduction to unified theories of the fundamental interactions.

261453 awnniuveseznaulazliana 3(3-0-6)

Atomic and Molecular Spectra

uaunsyuiuveseraeukazliena n1snssde d@nnenszau nsuandiiudesy
nsuanyseq nssasien mauandududesulasuas lassasiaidnasuvasesnounasluana
anuuresanes nsiawaznisulana lemavasnisiasudie

Atomic and molecular collision process, scattering, excited state
ionization,charge exchange, recombination, optical ionization, atomic and molecular spectrum

structure, spectral intensity, measurement and result interpretation, transition probability.

261454 WaAndnsunsed 3(3-0-6)

Radiation Physics

arudifosuinafumauissd nsandondsnuresouneniindiusey nsgnde
NasuvesdlannseuLaLInInsou mﬁmﬂazamwé’\‘mﬂuLLmﬁﬂma\‘iaumﬂﬁUiz’qmmé’uﬁuﬁ‘@a
syuudmsumsuisadsiniiiinleseulagden UfATensgandu Tlnew  UHATeNNIEAs
wuudanguvesiimseou Uiseimsganauilnsen  nsenazaunaenulusuidnveddinousay
Tnsou msenazaundsnuluwnanvednneuuardinseuy nsuandidudesuuay miﬂiséjuslu
szuukianisnssiuiasnisannisnsziuluvewdwdn  nsuanduludesy n1snsziulaznITWAN
ﬁﬂumsasmdmaqa AUdenen1a T ivendosannnswnsad

Fundamental radiation concepts, energy loss by heavy charge particles,
electrons and positrons , detailed description of charged-particle energy deposition, photon
scattering reactions, photon absorption scattering reactions, neutron elastic scattering
reactions, neutron absorption reactions, photon and neutron energy deposition in depth,
lonization and excitation in gaseous systems, excitation and de-excitation in crystalline solid,
excitation and de-excitation in molecular solution, macroscopic energy distribution and

biological radiation damage.
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261455 Wandvouaiesfnsaitaindes 3(3-0-6)

Nuclear Reactor Physics

UfAsenduedesuasnisundsd nsunsuaznisitasesionseu nquiedesuinod
WUUNISHUSLENEAD Lﬁ@ﬂ%@%'}ﬂﬁ@ﬁﬂ’]ﬂﬂgﬁ Lﬂ%ﬂﬂﬁﬂﬁﬂil,l,uuazﬁau i%UULﬁ%BQUﬁﬂiﬂjLLUU
lonius sruuieiesufnsaiuuudisius msmuauedesufnsaliandes Janlasiaiauazueinels
wosvonsetufnsal  WenAweuedewdnsal  nstlsszuuedesufnseilnndes U§icen
weslufiades iniesufnsalimesludandesuuuaiuny

Nuclear reactions and radiations, diffusion and slowing of neutrons, fission
reactor theory, criticality condition, reflected reactors, homogeneous reactor systems,
homogeneous reactor systems, heterogeneous reactor systems, control of nuclear reactors,
reactor structural and moderator material, reactor fuels, shielding of nuclear reactor systems,

thermonuclear reaction, control of thermonuclear reactors.

261458 WemansuazinaluladinfesiUesiu 3(3-0-6)
Introduction Nuclear Science and Technology

[ (Y

prnoukaziledusiand dunsisenveanisudsdivaats n1sUssendndeany
a a s Y% U X ¥ 1 a a s v a a s
Tuedes waglalglnuiuiundedlusu de q Isalnihdauedesuasndsnuieges

Atomic and nuclear physics; interaction of radiation with matter; application of

nuclear energy and radioisotope in various fields; nuclear reactors and nuclear power.

261472 ATIAERT 2 3(2-2-5)

Astronomy ||

audfvewm1igny UsseInakazn1elureIn1Igny AnLUTHAY A138 NTEINATT
wRauazduszninenn ymadailenuazniuand

The properties of stars, variable stars, binary stars, star clusters interstellar gas
and dust, the Milky Way and other galaxies.
261473 ATIEansHaANE 3(3-0-6)

Astrophysics

auldfudisazing nsadeuninesnignyd aiunaiuvesaduniindnlui
UsIEINIALazaUnasIUINNIgNY nalnnsieanesuueInNIgnY dun1sanuzLazlATIAs9ves
ATINY TIWUINITVRIANINY TPUUAIALUUINATA

Gravitation and mass, Stellar motion, Electromagnetic spectrum, Stellar
atmospheres and stellar spectra, Equation of state and stellar structure, Stellar evolution,

Close binary star systems.
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261474 ANSIANEASNTINAL 3(3-0-6)
Spherical Astronomy
nsanauTiesinazszuuiine nswasudiundsresinatn Asinm a1 wsa
wand AuAaIn guIIA

Celestial sphere and systems of celestial coordinates, determination of
geographical latitude and coordinates of celestial bodies, refraction, time, parallax, aberration,

eclipses

261475 Snsmainedosdu 3(3-0-6)

Introduction to Cosmology

viostilutiagtu aruliudiuuuiafunazduinsniwily wuudiaesingna
wouihdy 1snadinvesenan nsidiwesildainnisdannnisal e1gvesenam ATUILLILYES
wnan aasilnuazndsnuiln Sdneadnlulasanituvds wonanszezusnisy N19§uATIEN
Tpfavedsigul n1swesiivatenan nsnudalassaiisuuialuglulenan a1lgengiu
wsnisY DRsRLwazA WAL

The sky, Newtonian and general relativistic gravity, Newtonian cosmological
model, the geometry of the universe, observational parameters, the age of the universe, the
density of the universe, dark matter and dark energy, the cosmic microwave background, the
early universe, nucleosynthesis of lisht elements, the inflationary universe, large scale

structure formation, initial singularity, extra-dimensions and brane-worlds.

261476 ANTIPNENTAILNANITA] 3(2-2-5)

Observational Astronomy

LAMaEIEUURIAn1TIAIans naedlnInssAlLazgUnsaln1nIsdunm g
Funansallugnspuenedufivendiuld msdunanisaimadilamed nsdananisamisanls
salal NSIAdveNaIINTTALAENTIATIEURY

Time and coordinate systems, Optical telescopes and detectors, Observing at
optical wavelength, Astronomical photometry, Astronomical spectroscopy, CCD data

reduction and data analysis.

261477 durimEnm 3(3-0-6)

Relativity

WuRgafuduimsnmiivay auufigruvedledalot nmsulasuuniadeu n1s
LUaRaLsund UsIngn1salduimeniniasnisnend N1suafIueInINe1ILarN1ITIaeveIaT
mMaoanevuisnenan UsingnisaineUivaed nsUsegndldiAenfuwimanliuagiand
aUNA

Concentrates on special relativity, Einstein's postulates, the Galilean

transformation, the Lorentz transformation, relativistic effects and paradoxes, length
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contraction and time dilation, Minkowski spacetime, Doppler effect, applications involving

electromagnetism and particle physics.

261483 ssaliandidosdu 3(3-0-6)
Introductory Geophysics
nEnmsiuguvesssdlandietulan nssadsvedan nmsduasiitounivanian
wseruluNavedlan waswramineInsvaslan
The principles of geophysical sciences, the structure of the materials

composing the earth, its magnetic vibrations and gravity.

261494 nsRnausInIaRnulusinaUsziva 6 wene
International Academic or Professional Training
Taasineusuvierinanulusmasamesuidndvionuiiieidos
International academic or professional training in the area of physics or

associated discipline.

261496 WidoilAunNand 3(3-0-6)
Special Topic in Physics
nsiauena AwszRugvdonisudladoyensmeiandadunnuiviou iR
The presentation of invention or problems solving in physics theory or
experiment.
261497 dunuand 1(0-2-1)
Seminar in Physics
mdnausizenffuineimsuazimaluladluy q Reafuiidnd uasfidnduszgnd
Tneiivhdedomanilemdnay
Presentation about new technology in physics and applied physics with clear
title and content.

a

261498 WINUsTEAUUS QY193 6 MUEAn
Undergraduate Thesis
msfnwAuAIvIaITenumuaule AualnlaeAUiLYeUTEI8 19 TRAIUAL

Study or research in any interesting areas approved by physics advisors.

261499 AnnaAny 6 UIWARN

Co-operative Education

' ' (%
s A a a ¥ £y

Ttdadnaulumiiganuaiasgusetonyusuidndvssnuiifeiteamalunasy
irlszma lngldsupnuiiureauainunivendy
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Training in public or private sector in the area of physics or associated discipline

at Thailand or aboard under the permission from the university.

262270 Tanenans 3(3-0-6)
Materials Science
lassadsvesian ladidnn3nuazineslsdidnasn arsudivan Awnlles Au uio
waradn ws1in Indwes Trlues 819 Yuluud  usuaziiu
Structure of materials, dielectrics and ferroelectrics, magnetic substance, clay,

kaolin, glass, plastic, ceramic, polymer, fiber, rubber, cement, mineral and rock.

262484 ulunaluladidosdu 3(3-0-6)

Introduction to Nanotechnology

wugidndvesroudamieiiulaseadng uarkaunasnu nsinlassaswiendes
qans3AUBLANATOURUUAINIY audfianizresouniauily 1asasaunlureInsuoulaznis
Uszgndl lasasisvesdanunluwasnisussyns

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

nanoparticles, carbon nanostructure and applications, bulk nanostructure and application.

262485 wialulagnsiraeuiauung 3(3-0-6)

Thin-Film Deposition Technology

mngaaﬁ%aqﬁ”w i%UUﬁji‘gﬁy’]ﬂ’]ﬂ mimﬁamwmzma ﬂ’l’]‘MMU’]‘U’e}ﬂﬂ’]iLﬂﬁaU
ﬂ’]iﬁ%’]ﬂ%ﬂﬂﬁfﬂ ﬂ’]iLﬂﬁ@ULL‘U‘ULﬂﬁ LWﬂﬁﬂﬂWiLﬂgana‘Néj’mﬁﬂﬁLﬁﬂm‘i@u ﬂ?iLﬂgi’J‘ULL‘U‘U Glow-
Discharge N153LATIEANAL

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

vapour, energy beam, glow-discharge plasma, film analysis.

yrszautudinfne
261503 sulpuisnendlasansdmsutinWand 1 3(3-0-6)

Mathematical Methods for Physicists |

aunsseuiussuiuans Yetymansu-deiad JaymiA1veu aun1sideeyiusees
landuduwusidisdon IMamnAneumenIsuendiLys sunsunsiesuaduiiniansies diduiiey
Anuluidnd

Second order ordinary differential equations, the Sturm-Liouville problems,
boundary value problems, partial differential equations, functions of a complex variable,
method of separation of variables, Fourier Series and Fourier integrals, and detailed treatment

of special functions often encountered in physics.
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261512 naranshuuaty 3(3-0-6)

Classical Dynamics

nafmansTesIEULBNMA NEINUANSTTUUATILEY ndnnTresusdaduuazuaa
AdFUDINITRUIHY VgufuneysnduasauantRauuing yuessiaes nsnyuyulién muwes
Tuadanudes aumiﬂ"]LﬁnzmLLazﬂ’]iLLUaﬂlﬂgiLmunyuﬁ'ﬁfg NSLUANLADIDITUAZANNITANAIT
wedadu n1sudasauedinea wautves ngufunideaiad vquiusiiadu-aladuazduusudn
Fuuouta Aenmsanmaieudmiussuudeiios

Mechanics of a system of particles, velocity-dependent potential, Hamilton’s
principle and the calculus of variation, conservation theorem and symmetry properties, Euler
angles, finite rotations, inertia tensor, the eigenvalue equation and the principal axis
transformation, Legendre transformations and Hamilton equations, canonical transformations,
Poisson brackets, Liouville’s theorem, Hamilton-Jacobi theory and action-angle variables,

Lagrangian formulation for continuous systems.

261515 No U AU 1 3(3-0-6)

Quantum Theory |

wamanieoufy nsvsznadiubagiad aunslesinens 3 87 lussuuilally
fitansfdou  nsUssgnddusieluremguinmssuniu awaneslunamansaoud T
[T

Quantum dynamics, WKB approximation, three-dimensional Schrédinger
equation in non-cartesian coordinates, further applications of perturbation theory, symmetry

in quantum mechanics, addition of angular momenta.

261543 waranslwiiuvatu 3(3-0-6)
Classical Electrodynamics
daymarveuiunlumalwihain dsiduniu nouiudeddu wivdnadn adu
wimdnladh a1slediarninuazwivdn aunisufindiiad nisliuusidsuuazngmisoysne
WANNSVDIM widuIVsA LAY nsuUasaslsud nmes 4 IR wuwesauuwiman i
Boundary-value problem in electrostatics, Green functions, addition
theorem, magnetostatics, electromagnetic waves, dielectric and magnetic materials,
Maxwell’s equations, invariance and conservation laws, the principle of special relativity,

Lorentz transformation, 4-vectors, electromagnetic field tensor.
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sreAvilagdaulvinnivivisennzduludniy

261101 and 1 4(3-2-7)
Physics |

a

AnwinisiefeuiuuuUasudiunisly 138 uag 2 38 n1siefaufuuungy U
LATWAIIIU namansvoteyniaLazinguienis aulfvesaans namiansvesvedlua nns
duaziiounavides JTUUTRAUS NauAfuvRLaY ANTauLAEITULAIYaaNAR Wasly

launfinduaziAIaInadnsmuseu nquiaan

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, thermodynamics,

the kinetic energy of ideal gases.

261102 Wand 2 4(3-2-7)

Physics I

ifhade nguonnid dndluiln anugluiuazledidnesn auiuudngn
waasLdnaumudvan ngvesihsnaduazanumieni wasiiinszuaadu was nguiduing
A msusuiianddedu sznouiinuasdundesiand

Statics electrics, Gauss’s law, electric potential, capacitance and dielectrics,
current and resistance, direct current circuits, magnetic fields, sources of the magnetic field,
Faraday’s law and inductance, alternating current circuits, light, relativity, introduction to

quantum physics, atomic physics and nuclear physic.

261103 Handideadu 4(3-3-7)

Introductory Physics

adiamansildluiidnd ngnisiedeud wsaldudas suuagndany luuduuas
ANIYU mamﬁauﬁmu%qu aulRvesdas naransvedlva Uiﬁﬂgmiajﬂﬁ'uu,azmaaa Wosly
lowdind  udimdnlih 2sastwitndosty Nandeelwl

Mathematics for physics, law of motion, gravitational force, work and energy,
momentum and collisions, rotation motion, properties of matter, mechanic of fluids, wave
phenomena and chaos, thermodynamics, electricity and magnetism, basic electric circuits,

modern physics.
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261104 Wandvialy 3(3-0-6)

General Physics

MyInUSumsiand wiilesuaznisulasmiig ﬂamam%ﬁuﬁugm naransveslua
Josdu namaniveslnatuiiugiu anudoudewiu iuazusimdnduiiugiu Sidnnseing
Bowiu Fandvesrdutuiiug Nanddwsuussena uazasiemans

Measurement in physics, unit and conversion of unit, basics of mechanics,
introduction to fluid mechanics, introduction to heat, basics of electric and magnetic,

introduction to electronics, basics of wave, physics of atmosphere and astronomy.

261105 Wandnianisunneg 2(2-0-4)

Medical Physics

nouinandnduiusiulassairsuazvifivesienenyed aunavesuss mMaade
ANUEANEUVBIENT NITUYU ﬂ'nmﬁaaé"mmimgu luuiuday  naransvedivanisassda
ANUNTA NsinatuveInsTiLalden ANRAIAY wARaSeedludd n1sve1efiveslan nIsLin
audeulusname nduie Hee wasnsnevauss mausansillng Musunnded

Anthropometry, equilibrium of forces, torque, elasticity of material, rotation,
moment of inertia, angular momentum, fluid mechanics, buoyancy, viscosity, blood
circulation, surface tension, capillary, osmosis, lung expansion, heat in the body, muscle,

sound and response, ultrasonic waves, radioactivity.

261106 HanddwsuInemansguain 2(2-0-4)
Physics for Health Science
WIATNAU naransvedla  AnuSeukazmeslulaundnd Adu Aaudes

M = a & a & aa ¢ aa ca a &

ﬂﬁULLllmﬁﬂvLWﬂ’] ALENNIUNd Wandazmnau WaNFUILAAYS
Force and energy, fluid mechanics, heat and thermodynamics, wave, sound

wave, electromagnetic wave, electronics, atomic physics, nuclear physics.
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M. Wand AN ng 2536
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M. Wand wIngdegedivl ng 2544
6 wiandunu Wugwén B Us.a. walulagnaenu wnInedemaluladnszaeuinasuys ng 2551 6-12 6-12
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Free vibrations, damping, forced Free vibrations, damping, forced
vibrations, anharmonic  wave vibrations, anharmonic vibrations,
vibrations, two-coordinate two-coordinate vibrations, non-
vibrations, non-dispersive waves, dispersive waves, Fourier
Fourier theory, dispersion, analysis, dispersion, plane waves
solitary waves, plane waves at at boundaries, diffraction.
boundaries, diffraction.
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Ordinary differential equations,
Partial  differential

Sequences

equations,
and series, Fourier

series and Dirac-delta function,

Fourier and Laplace
transformations, Numerical
integration, surfaces in three-

dimesion space, triple integrals
and their applications, vector—
functions,

valued Complex

numbers, Cauchy’s theorem,
Cauchy’s integral formula, Taylor,
functions,

Special complex

variable  functions,  complex
derivation, complex integration,
Complex series, Application of

Complex Analysis
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Ordinary  differential
equations, second and higher
order differential  equations,
partial ~ differential  equations,
boundary  value problems,

separation of variables method,

sequences and series, Taylor

series, Fourier and Laplace

transforms, numerical integrals,
multiple integrals, and

application in physics.
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UAAAEYRINTUUIIY MANvBILE nafEnswUTaININSkaruULeda
fadu namaniainsduazieiia fiu {]iwﬁmqaaq?uyu nguiuriisea
FU NAFEANSUDITZUUDUNTA N3 waransvosIngnse wuweives
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dutens ﬂﬁﬁ"uuuwjmmaz NINHUANVDIGNYNAUNINT N3
Twnuesda szuusaifiouazaduna FuuuuTnuaund
nAuEsazvoslvadan vadlvad Lagrangian and Hamiltonian
wdoudl aunismusewes Ay mechanics, two-body problems,
wile, virial theorem, dynamics of rigid
Calculus of variations, Hamilton’s body, inertia tensor, Euler’s
principle, Lagrangian and equation, stability of torque-free
Hamiltonian mechanics, dynamics of rotation, precession of a symmetric
a system of particles, motion in a top, normal modes of vibration.
non inertial reference frame,
dynamics of rigid bodies, small
oscillations, coupled oscillations and
normal modes, continuous system
and mechanical waves, sound waves
and fluid statics, fluids in motion,
continuity equation, viscosity.
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JEUvBUMAMEBY  Ngufinng anuziignda Bnsuusiiu ngu
nsvdadoedu ANTIUNIU NITUTZUIAULUY
The hydrogenlike atom, change fruvdnad
of basis and matrix Multidimensional problems in
diagonalization, quantum mechanics, the hydrogen-
approximation methods for like atom, charged particle in a
bound states, time-dependent magnetic field, Dirac notation,
perturbation theory, identical approximéti?n methods for confined

states, variation method,
particles, elementary scattering perturbation theory, WKB
theory. approximation.
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Electricity and Electronic Devices
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AASIEIeTEU Nqufn1sviudeu dygulagldlulnarsnsudaneos
NuiunveRItuLasuesHU N3 saUwanduasnisUssendly
selourindigen asAUsznay DC circuit analysis, AC circuit
AYANWAIIU 2993 RC WAy RL A1 analysis, RLC circuit,
AsNa Nanauauesrefaidu semiconductor  physics, diode
Jafu Aadh 29esdudiuiians and its applications, bipolar
NANDUAUDISITUYA EIJLL‘U‘UW'N transistor biasing circuits, bipolar
9 YBIANUASTINIR NANDUAUDS transistor amplifier circuit,
Jafu maneuauesuIysel i operational amplifier and its
wosuazn1snsziuleysesd n1s applications.
Anseiluaauzeddilwadu
mdsnuluaauzediilvadu
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, natural
response, types of natural
frequencies,  forced response,
complete response, sinusoidal
excitation and phasors. AC
steady-state analysis, AC steady-
state power.
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AYANAVBUINLADS UARATAVDS szuuAlonuidadu UARAGAYDY
1NLADS ANALTAAULAT LTV IATALTS NAMET ANALTLEULAY 15vAdinLT
auﬁ'uﬁﬁﬁmé’u UAE UAARSATDUN aqﬁ'uﬁ“lﬁmé’u UAZLARARAYBANY
wodilasdu dnynsaifed oyius W03 NARAYEYNTUVDIAUNIT
AINAANI Nguiuniand n1smyu auusady aunseyiudiae
UYBIAUIN N195IUBYNTUDTUA 9090 AUNITVDILUALYA T5N1T
adduiiduau faddunanivesd wonilUs aunisieduload 815
usn dynsalavll eyiusaufianig uafinnssnay
NQURUNNENG N1IUYUILVDIEUIY Basic linear algebra, system of
A35IUBYNTUOTIUA Hesduidu linear equations, vector spaces,
AU ammmfmaqﬁ'uﬁ‘maamﬁ matrices algebra, vector algebra,
AUNTVONUVATA  FoNShEnFILUS eigenvalue problem, solving of
aumu%aaqﬁuéméuiaa% 815 linear eigenvalue system, vector
yatinnssnay JgyniArvautun calculus, curvilinear coordinates,
ABnrsnshendnls AUNIUNALRAY basic differential geometry and
maqaummqﬁuﬁ’mﬁgy AU calculus tensor, series solutions
1 sUsniasaes AN N3 of ordinary differential equations,
Uszandldmnunien Junazainlu Legendre differential equations,
UfURn1IvMENd Bessel’s equation, separation of
Basic linear algebra, system of variables method, Helmholtz
linear equations, vector spaces, equation, spherical harmonics.
Matrices algebra, vector algebra,
eigenvalue problem, Solving of
linear eigenvalue system, vector
calculus, curvilinear coordinates,
basic differential geometry and
calculus tensor, Index notation,
directional derivative, flux
theorem, circulation of field,
summing infinite series, periodic
functions, Legendre differential
equations, Bessel’s equation,
separation of variables method,
series  solutions of ordinary
differential equations, Helmholtz
equation, spherical harmonics,
probability,  quadratic  forms,
expected values, applications of
probabilities and statistics in
physics laboratory.
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Introduction to Biophysics
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Introduction of biophysics,
motion and diffusion of molecule
with and without friction, entropy,
temperature, free energy, and
entropic of biological system.

Introduction to Biophysics
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Introduction of biophysics,
motion and diffusion of
molecule with and without

friction, entropy, temperature,
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Computer Simulation in
Biophysics
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Jaunaransuinzen wamans
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Methods in biophysics,
simulation of biophysical
processes, equilibrium and
steady state calculations,
Differential equations and
reaction kinetics, Population
dynamics, Diffusion and
transport, and Control of

metabolism.
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The sky we see, Newtonian and
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Newtonian cosmological model, Newtonian cosmological model,
the geometry of the universe, the geometry of the universe,
observational parameters, the age observational parameters, the
of the universe, the density of the age of the universe, the density
universe, dark matter and dark of the universe, dark matter and
energy, the cosmic microwave dark energy, the cosmic
background, the early universe, microwave backeround, the early
nucleosynthesis of light universe, nucleosynthesis of light
elements, the inflationary elements, the inflationary
universe, large scale structure universe, large scale structure
formation, initial singularity, extra- formation, initial singularity,
dimensions and brane-worlds extra-dimensions and brane-
worlds.
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Relativity
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Concentrates on special relativity,
Einstein's postulates, the Galilean
transformation,  the Lorentz
transformation, relativistic effects
and paradoxes, length
contraction and time dilation,
Minkowski  spacetime, Doppler
effect, applications involving
electromagnetism and particle
physics.
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1.4 fnanlusieuduliasa1nnsuseyndvinis (Proceedings) sEAUYIA
Wae1 Juana, S§otiusl TwuAsinea, uasALLUNg wWAAN.(2560). AINTTUNIIEAIVDY
a15azanenglag. N13UTEYNIVINTIEAVYIA “Tnenranside” ATeN 9; 25-26 NqEAIAN 2560;

UNINGIFYYTN. VaUT; 2560, w11 PY161-PY168.
WSS YRR, W13 Uy, LasALuns uneaas.(2560). autiniauasueensgan
AR UTANUNMBAL. NFUTLYNININTIHAUYIF “Iemanside” Aseil 9; 25-26 WewnAx 2560;

UNTINGIREYIN. VaU3; 2560, W11 PY169-PY176.
A3 91eguns, LazAluns uadaaw.(2559). MsAnwINTTigealTaluRve s dauNT 1A
1nAaelsilad. N13UTEYUTVINITILAVIIR “IneA1anside” AN 8; 30-31 wauaAl 2559

UNTINFENZLEN. Wele; 2559, w1 79-84.
A0INT LOUATYS, WATALBUNT UASAALL.(2559). N13ATIAInaswANYeTIsemaTiatiges
LARUATDANALLDS. NTUTLINININMITTLAVYIR “TNeA1ansIqe” ASIN 8; 30-31 Neun1AY 2559;

UNINGFENZLEN. Welen; 2559, i1 85-90.
3N NBUAT, LATALYUNT UWASARAL.(2558). MIANYIgUUNINITuENMakazTILmlaves
YouaINALlAgNATANIINTHTINAL. NTUTTYUTVINITIHAVIA “Inemanside” Ased 7; 30-31

funAy 2558; UM INYIRBWLSAIS. Wwallan; 2558, nti1 PY-0-011-1-6.



AN FUNBY, LAYALBUNS WAAAN.(2558). sruunTIRTaLasnTEidwuulaninduaznis
Wpsznilinduauduiusiunandmsufnndnvagnisunsvetoynia. n15UsEYuIvINTIEAUYIA
“Grenmaniite” asefl 7, 30-31 fuew 2558, uivendousens. fivajlan; 2558, nth PY-0-012-1-6.

Sgotluni TaugAslnag, Lavalruns uaegau.(2558). N1TIATIZVANATI YR ILANIETEUY
Wulwesuuy CMOS. NM135UsEaIRYrINI558AuYIf “Ingmansive” Afadl 7, 30-31 Juaw 2558;
WINFYULIAT. waylan; 2558, i PY-0-013-1-8.

ALBUNS UAIBAY, NIV YULTr, LaTUaUNYT URYHn9.(2558). alunnsuveviaenlviuoads
waznwlumslfuasainefingudiug, mavssgivnsseiund “nemaniide” adedl 7; 30-31
funay 2558; W INeaeLIeARs. Weaylan; 2558, w1 PY-P-044-1-5.

Wawn Juana, Isened Maum, uazauns uasgen (2557). Msiwasunlasunlnanlsd
vosuanilonuansaranslufenanolsd. M1sUsEraimsseRund “Inermaniise” add 6; 20-21
JunAx 2557; W INgIFEYINI. ¥aY3; 2557, vt PY 269-274.

917594 nanamiFeu, w13dl yayise, uavalrung uasgau (2557). MIANWIENYULANS
upuiuvesauaendy meme wasmsudly dmfuaidensdoud. mslssruirinissefumna
“Aygrmaniido” afadl 6; 2021 furau 2557; umiinendeysin. vays; 2557, wi PY 275-280.

BTN TUDY, I5AN AUNDY, UAALTUNS UANAAN.(2557). MSANYIANNATULASABIHIY
yesiidunsosnatiuriannueIndy 400-700 ulumns. MsUsEATIMssEAUNA “Inermaniide”
Adeil 6; 20-21 funAa 2557; uAnerdeysw. ¥au3; 2557, uth PY 281-286.

2. waunldzun1sanansing
ALTUNS UAAAN.(2560). BYANSUNTITUUAIVANQUN ATV ANAIEINTUNITNTIVIANITNTLIRY
e, Jui 24 NUAIRUS 2560, lavh 12466.
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1. UNAUNISIBINIS/UNAUILNRNUN
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)



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)

1.2 33AUYA
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. unArsRde/unAsdNTARUY
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.




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. unAEAde/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). MmelneimaninsUssuunsenfindfidieusuusinuussinnnmUsey
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.



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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1. UNANUMSITINT/UNANUAITETRRLAN
1.1 3ZAUUIUIYIA

Akkarapongtrakul, A., Julphunthong, P., & Nochaiya, T. (2017). Setting time and
microstructure of Portland cement-bottom ash-sugarcane bagasse ash pastes, Monatsh Chem;
148(7):1355-1362. (Scopus)

Nochaiya, T. Jeenram, T., Disuea, P., & Torkittikul, P. (2017). Microstructure,
compressive strength, and permeability of Portland-condensed silica fume cement, Monatsh
Chem; 148(7):1363-1370. (Scopus)

Torkittikul, P., Nochaiya, T., Wongkeo, W., & Chaipanich, A. (2017). Utilization of coal
bottom ash to improve thermal insulation of construction material. J Mater Cycles Waste;
19(1):305-317. (Scopus)

Nochaiya, T., Sekine, Y., Choopun, S., & Chaipanich, A. (2015). Microstructure,
characterizations, functionality and compressive strength of cement-based materials using zinc
oxide nanoparticles as an additive. J. Alloys and Compounds; 630: 1-10. (Scopus)

Suwanmaneechot, P., Nochaiya, T., & Julphunthong, P. (2015). Improvement,
characterization and use of waste corn cob ash in cement-based materials. IOP Conference Series:
Materials Science and Engineering; 103(1); 012023. (Scopus)

1.2 33AUYA

1.3 FRusilumenuduiesainnsszyu3vins (Proceedings) szfuuuua
1.4 AMuluseauduiiessinmsussguiving (Proceedings) seAUYTA
Yywnil siefnfina, wiln Inngine, Uidas fide, Taun unslsatiqns, swusl Aoaysel,
uaznusdng Tulyen. (2559). navesensifuusiieMdsdauarausivanmenmuemeisifinaudeny
dou. enuduiiiesnsusspinmaedotendanuuicssmalne sl 12; 8-10 fiquasu 2559,
WIS, waglan; 2559, i 425-431.
ollyad daanednszga, Urdlas fide, uavuudng  Tulwgn, (2559) audAnnanienin uag
m'ssusnsmmmwamaimsmmLm‘wuﬂ enuduilemsszpivimaiadetendanuuisssma
yie adedl 12; 8-10 fiquigu 2559; uwAnedeuisas. fwajlan; 2559, with 420-424.




anild nFAu, Uidias Ade, Toywnid dofnding, wornusdnd Tulwen. (2560). navesdanT
yusioandRniena wazantRvnameninwesnaunimnawuunaslii EPS SluAa. s1eeuduiiesns
UssAmmsseduniivemanside adefl 9, 2526 nquaan 2560; Anginemansd wninends
UIIN. ¥aUs; 2558, ni PY58-64.
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1. UNAUNIIBINTT/UNANMNIVSNANUN
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)

1.2 SEAULRA

1.3 Anuluseuduiiessinmsussguinrng (Proceedings) seAULIUNIA
1.4 ARuluseauduiiessinmsussguiving (Proceedings) seAUYTA

AAST NInla, ua zﬁgw\‘iﬁ 895u8. (2560). The electron spin-photon polarization
correlations in Bremsstrahlung. N15Us¥YNaINgHUNIIYINITAWINSIAIEnShavinaluladseiuya
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 “nisadisassduasuinnssy Aaguszmalne 4.07; 10 wgainiou 2560; A
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. ‘U‘Vlﬂ’J’]SJVI’N%‘U']ﬂ'ﬁ/‘UVIﬂ'J']SJ%QEWI W&I‘V\i
1.1 3ZAUUIUIYIA
Dejang, N., & lJiansiisomboon, 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)
1.2 33AUYA

1.3 FRusilumenuduiesannsuszyu3vins (Proceedings) szfuuuua
1.4 AMuluseauduiiessinmsussguiving (Proceedings) seAUYTA

FuniIn Jundiley, uaryrdsn Aude. (2559). nansenuvedguninIToudauselaTwEiNg
nano - sheet g3 ZnO. MUz MaAiothendanuuislssmalng adeil 12; 8-10 fguien
2559; lsawsuidumil 3138537, fivaglan; 2559 wih 463-476.

Usedaas Saulnyad, Anasnud Juming, ASuy Jun1sny, uazyudsi Auds. (2559). Bndna
ffnasionnanduiuiudndsdininafiniennnmnsgiuiniuanyiounnaaululasnn.  ms
UseaAmmssedund wdetnendinuuissamalng adefl 12; 8-10 fquisu 2559; TsawsarTedumi 3
1RSI, Wwailan; 2559, i 565-568.

Usediaas Saulnyad, anasoml Jumsng, Asuy Juasny, uasyyds Auds. (2559). Mnan
fusususndeimineiinszduseidutuadulilason.  nsUssameinnsssiuningeive
ﬂ%jﬂ‘ﬁl 5; 28-29 1NTIAN 2559; UMNINETRUNLE. Wele; 2559, ¥ 136-140.

yud91 Auds, wasAiyy Jumning. (2558). mskdnaufusiuianudendidas. n1sUsz
Fmsseduni wletendsnuuvisUssmelng afed 11; 17-19 fgu1eu 2558; 159 TUUNUAULETIVA.
Yays; 2558, i 1139- 1141,



FUAT JuMSURY, WNINIAD WAIEITIN, WALYBITT AUAN. (2558). The investigated of TiO2
nano-particles distribution in solution for fabrication of Ni/TiO2 nanocomposite coating by
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of Refuse Derived Fuel 5 Composed of the Mechanical Biological Waste Treatment and Crude
Oil Sludge. Applied Mechanics and Materials 2014;448-453:699-708. (Scopus)
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binary star. Nature 2016;537:7620. (ISI)
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free piezoelectric ceramics synthesized by the solid state combustion method. Ceramics
International 2017;43:5172-5181 (ISI)
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Program structure of Bachelor of Science Program in Physics
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Curriculum Map of Bachelor of Science Program in Physics
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