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1) nuaRdE LA Tsiaanan 30 wuaefa
WHIAIAANWINAUTIAY 91373 30  Wdqsfia
001101 A9t nEN s 3(2-2-5)

Usage of Thai Language

001102 NTHIEINYHIATENNT DN 3(2-2-5)
Ready English

001103 nedanguglanniig 3(2-2-5)
Explorative English

001204 NN EANIMEN 3(2-2-5)
Step UP English

002201 walnslanan 3(2-2-5)
Citizen Mind by Citizenship

002202 NIANNYINUTTTH 3(2-2-5)
Living in Multicultural Society

003201 nsReasuAsANAAYA 3(2-2-5)
Communication in Digital Society

003202 MIdANNTFIAINIALRIUIREN 3(2-2-5)
Health and Environment Management

004101 AavzTunnsAinTin 3(2-2-5)
Arts of Living

004201 YARNATWLALNTUAPNEDN IHAIAN 3(2-2-5)

Socialized Personality



2) NNIAFAURNIZ AN
2.1 NENABNUFABBN

2.1.1 AU AR uaTATIAANERS

241151

241152

241253

242104

243101

244101

244102

146200

247221

WARANE 1
Calculus |
WARANE 2
Calculus Il
WARARE 3
Calculus 1l
G
Chemistry |
g 1
Biology |
ARNA 1
Physics |
WANA 2

Physics Il

2.1.2 FPNUFIURNIZAN
o A o ¢
AEBIngEINedng U aeAlRnIY

English for Specific Purposes

aaa

NOFAUATIEN

Statistical Analysis

2.2 NENIF BN

244181

244201

244211

2.2.1 AxenTNe
NFLUIWIBNNINEIF TR BIRRNA
Scientific Method in Physics
ATRAFNEASAVIUNANS

Mathematics for Physics

NAFEFS

Mechanics

90
31

WuEfin
NI
25 wdasfin
3(3-0-6)

3(3-0-6)

3(3-0-6)

4(3-3-8)

4(3-3-8)

4(3-3-8)

4(3-3-8)

18

6 UIufa

3(3-0-6)

3(2-2-5)

59 UaYfe

50 Uagfia

1(0-3-2)

3(3-0-6)

3(3-0-6)
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244231

244232

244241

244251

244281

244282

244311

244322

244331

244341

244381

244382

244391

244445

AUNAANS

Thermal Physics
nsanATiELAZARY
Vibrations and Waves

Ve usman (Win
Electromagnetic Theory
A9@eulusunsnpeNRumasa S URANS
Computer Programming for Physics
Aandem sl

Modern Physics
ATINARNDIAANS 1
Experimental Physics |
NNIANBNAANS 2
Experimental Physics I
NAFATNATAIDUFH

Quantum Mechanics
NAFANAASIBINDA

Statistical Mechanics
NAUANEAS

Optics

w95 iuasBidnnsafing
Electric and Electronic Circuit
N1NARANARNN 3
Experimental Physics Il
N1NARANARNA 4
Experimental Physics IV
TA59URANE

Project in Physics

q

UINNTTHURLNITUTE AT

a9

Innovation and invention

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

1(0-3-2)

1(0-3-2)

2(0-6-3)

3(2-2-5)
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244491

244492

244493
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NHNWN 1(0-3-2)
Seminar
NISFANUIBNTE* 6 Wifin

Independent Study
anfiafnen* 6 ynufin

Co-operative Education

NHBILNAR *5187%0 244492  UAz 244493 WaAmAaN@eWRNes 1 578897

2.2.2 AU NBNADN 9 Mqufin

WiaanRenBaungulangunils Ao Ui

NaNAANAN LI

244312

244313

244314

244351

244412

244451

244494

T

R NG eIV, e R ET Tt 3(3-0-6)
Quantum Theory and atomic structures
NAFNARSAINTBITUAzLER A lnLTem 3(3-0-6)
Lagrangian and Hamiltonian Mechanics
va3lnaganiadediu 3(2-2-5)
Introductory to microfluids
AandrpeliARyauAzayNIA 3(3-0-6)
Nuclear and Particles Physics

yquiaunidosiu 3(3-0-6)

Introduction to Field Theory

FNRANA 3(3-0-6)
Biophysics
A ARNTINNANINS 3(2-2-5)

Selected Topics in Physics
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244301
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NANARNAANTIFNAASUATINTINAINET

o

ARNFBIATNID

Computational Physics

dl =] o/ o/ v
wasRadnuaysr UL daGiag

ABNNILANDS

Instrumentation and Data Acquisition

System

Tulpsreulnsamasuaznislusunss
Microcontroller and Programming
sruuaNeInailafad mILRAndU sy nd

Embedded System for Applied Physics

WIRNTTHNBN1TADRARNA

Innovation for Physics Teaching

AIDANNTININAANS

Selected Topics in Physics

244371

244411

244471

244473

244474

244494

AIFERSLE g
Introductory Astronomy
nouianimannladalmd
Einstein’s Theory of Relativity
ARSI RNANS
Astrophysics
Fnaonadnedesii
Introduction to Cosmology
TNINRINEUAENRNUHA
Cosmology and Dark Energy
WndiaAnaTInNRANS

Selected Topics in Physics
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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(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)



NANARNFINAPART

244360

244361

244362

244363

244452

244494

Aandianrmansidodiu

Introduction to Material Physics
ARndanuzansuds

Solid State Physics
walulagnisugnuan

Crystal Growth Technology
HANFNEAATDIE AT NS AN IR
\andg

Introductory Crystallography and X-ray
Diffraction

wibanaliladdoegin

Introduction to Nanotechnology
MlaAnasInIRANS

Selected Topics in Physics

22

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

wNELAe natilszadazilRgunguiznieniden asnanfeuld udazsesfnenli

asuvsiefnfissySenlaBlulnsesdnmangns

3) UHIAITNABNLNT  ITRIU 6 Vuaefin
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241151

242104

244101

244181

001101

001103

003202

241152

243101

244102

Tl 1
AIANTTANEIAY
ABIBINOHIFTLNNIDN
Ready English
Aavzlun1sAiugis
Art of Living
WARARE 1
Calculus |
GHE
Chemistry |
ARNA 1
Physics |
NITUIATN AN IFEASITINAN A

Scientific Method in Physics

I

AANTSANEIUlaNe
AnslEnEnne
Usage of Thai Language
aendenguglanning
Explorative English
mif%’mmﬁzgwmwLL@:?&@LLQ@&@N
Health and Environmental Management
WARAAS 2
Calculus 1l
e 1
Biology |
ARNA 2
Physics |l

I

3(2-2-5)

3(2-2-5)

3(3-0-6)

4(3-3-8)

4(3-3-8)

1(0-3-2)

18 Muafn

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

4(3-3-8)

4(3-3-8)

20 BHIEfif
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244211

244281

002202

003201

146200

244231

244232
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sl 2

AIANTISANLIAN
AN RN
Step UP English
YARNATWLAZNITUAAIDDN IHAIAN
Socialized Personality
waflaslanian
Citizen Mind by Citizenship
WARART 3
Calculus 1l
ARAERIANTURRNS
Mathematics for Physics
NAFAINAG
Mechanics
NINANSARNG 1
Experimental Physics |

I

aAnIsAnEIlany
NIANNAIAUTTIN
Multicultural Society
naReIs uFInNAYA
Communication in Digital Society
arEnEanquiileTngusraedianiy
English for Specific Purposes
naFuETieuLaT AR
Vibrations and Waves
noEusmnan i
Electromagnetic Theory
Aandyalusl
Modern Physics
NNTNARBIRANS 2
Experimental Physics |l

I

24

3(2-2-5)

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

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

19 Mafin
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244XXX

XXXXXX

AR 3

AMANTISANEIAY
OMARNS
Thermal Physics
9@ eulUsunsupanRIwmasFMSURANS
Computer Programming for Physics
NAATNATAIDUAN
Quantum Mechanics
VIFWATEAS
Optics
W3 uarBidnnsaiind
Electric and Electronics Circuit
NIANSARNG 3

Experimental Physics |l

I

aAnIsAnYIlany
NAFNEASIBITR
Statistical Mechanics
NITNANBIRANS 4
Experimental Physics IV
Trssaufand
Project in Physics
ADAIATIEI
Statistical Analysis
Areniaan
Major Elective

FENADNLES

Free Elective

I

25

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

1(0-3-2)

16 AUIgn

3(3-0-6)

1(0-3-2)
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XXXXXX
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ANTANTISANYIAN
FHNUN
Seminar

g

WIPNTTURAZNTUS ALY

i
Innovation and invention
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Major Elective

A naNNDN

Major Elective

A NNDNNT

Free Elective

I

AAnIsAnEIUany

WaamAanN S e 1 918317

244492

244493

NISANYIDES
Independent Study
anfafnen

Co-operative Education

KL
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3.1.5 AMBBUIHSTIEE

001101 nstEnMEIne 3(2-2-5)
Usage of Thai Language
n1sdeansfaefn a8 niswsisUazlon d1uan wazlanistunmaing
msdulapaudrdgannisieuaynissu nsdangantin NMsagUAN LaTNIUERS
AHAAKIINEENS N el sz as
Communicative skill through word, phrase, sentence, idiom, and prose in Thai language
usage, identifying main idea from listening and reading, paragraph writing, brief summarizing

including thinking expression through the use of appropriate Thai

001102 AMEIDINGELATUNNIDN 3(2-2-5)

Ready English

Andnwsiuazlaansalniundengu nannistEnnensenguassnisile ye 81w
Ao naimmnnnanendanguludindazdndu Tud nnsunsimuesayanaiu
A19ABUTUUAZNITUGIFENITITYBIU N1TOINNN NITUBNNNUALAITINUNULAUN
N9EII I HBMNT NI EBNTaAREN uAzNNINATIAN

English vocabulary and grammar, fundamental English usage in listening,
speaking, reading and writing, development of English usage for daily-life including getting
acquainted with someone, accept and decline invitation, direction giving, direction asking
and direction planning, conversation in restaurant, smart shopping and saying goodbye for

someone

001103 munasnguglanniae 3(2-2-5)
Explorative English
yinwznEdanguimnails wa g1 @e Adwiuazlienanilunisdesns
aanaa1uni19olineg Tudunanna (Hun n19979ununI1sAune nnseaslaouss
Wndumesidin nsnadmitunisfasnsssndnoazme nslinnundonguliauiain
Usznamassuindu  nadeas o dvumsnamadiugdes ganing nasdininTnlsouss
nnsasuneimnnisoliifssraed nsaumunTunassuazn1a3ulsTnse s LUy

NTIUFN
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Skills of English language: listening, speaking, reading, and writing, vocabularies
and English grammar for different situations in communication and effectiveness in
international context including trip planning, flight and accommodation booking using internet,
international phone calling, communication in airport, airport announcement, communication

in customs and immigration, communication in bad situations and party

001204 AMEIDINGUAIINTT 3(2-2-5)
Step UP English
ArdwinnefenguiliftadesiuiicasuazdeTudfinuszdniu ndnnns

Mnrundenguinnisis ya 81w Ben (Hud n1s@audnad n1s@auagUaans

IINAD NFBUUAZENENBAYIT N1TBMNTINUAZANTTS miﬁmwLmeiﬁﬁLﬂuﬂ%’@gﬂ

Az lomisianisfnetuazeidn
English vocabulary related to news and media in daily life, English usage for

listening, speaking, reading and writing including e-mail, summarizing from media, news

reading and sharing, data interpretation from graphs and tables, interpretation and

information presentation for further study and future careers

002201 waliaelaaa 3(2-2-5)

Citizen Mind by Citizenship

and uwmwmeﬁflﬁﬁmwaLﬁﬂunﬁqunﬂﬁ:ﬁu Ana1an FNEITITME
Arundyey wallesdulszensulng 935938 9dendn n1susudadndunis
A WL RN NI AN U AZ BT THLRS NI A MAIHBS T AWE 556 1an

Rights, roles and duties of citizens, volunteerism, public consciousness, gratitude,
citizenship and democracy, professional ethics, the changing society, cultural appreciation,

adaptation to social and cultural changing

002202 AIANNAIMUETTH 3(2-2-5)
Multicultural Society
NI AURIAN FIANWATMUBTIH N199ANTITEARLATAITHTULTI IHFIAN
wydmussan nszuanalasuuaciudsanuazdnussanlan andau Aanamainnane

NNFIANLALTHUTITNUDITAIDUMY 4 N1A FTINTANLYTUAZHATRVIHTRLNLLLN
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Man and society, multicultural society, bias and violence management in
multicultural society, social and cultural trends in global, ASEAN, social and cultural diversity

of Thailand’s regional, Phayao and University of Phayao dimensions

003201 NISRBNNS IHAIANFIVIA 3(2-2-5)
Communication in Digital Society
ydgj = -4 -4 (-4 -4 o 1 o/
mwgwugﬁumﬂﬂ@ﬁ F1IALIT AANGILIT LRZIZULLAFTDAY WIRNTINADY
wisHgiafaa ganssunidrddiannsefing nnsldlusunsudineiudnaluia
warldsunsnlszgndifientsnandenan n1sRUAL AAnsps uazldanasidoya
WWaruTEuni9ineuuazdinlszendu nnsfeansiuiniednedennaaula
1 a a ) A A [
@m\‘m@iﬁﬁiimLLﬂzLquﬂmﬁﬂﬂngﬁﬂwLﬂﬁlfmm
Fundamentals of technology: hardware, software and networking, innovation in
digital economy, electronic commerce transaction, office automation program and software
application for multimedia production, search, screening and selection data for work and
daily life, communication through online social networking in accordance with ethical and

related legal regulation

003202 m‘sé’mm‘sq’umwLm::f?imfmz’i@u 3(2-2-5)
Health and Environmental Management
LLmﬁméﬁmqwmwLmzﬁ'ummﬁﬂm ANMEFININY TR B1THM fasufifing

FRFUAIN m‘fsLmq:ﬁmmwLLNuﬂqi%’uﬂizmummiLﬁ'ﬂqﬂmw NARTUTIFUNIN

WFAnUszaT ATHANAUTTENI WNBITHAALUFININ TUNHINITULALNNTEBNANAINTY

Tsaszunn TspRinsantanadiing gifimenisesies nssufledugiifidy susssumf

AN3IUHHLAZ NS ANT9 IWER L5283 mif%’mmﬁLmzLmﬁgﬂm:umm{f%wﬁwm

eI NER
Concept of health and environment, state of health, mental, emotion, health

factors, analysis and planning of healthy consumption, daily-health product, relation
between emotion and health, recreation and exercise, pandemic, Sexual Transmitted

Infection, traffic accident, planning with accident, natural disaster, water management in

daily life, waste processing and environmental saving



30

004101 AavzTun1sanindin 3(2-2-5)
Arts of Living
ﬂ"l‘iﬂ%"l\‘iLL‘Nﬂ/HﬂqﬂT@ ﬂ’“l‘ﬁ&g\‘iL‘Ij’“l‘VIN'W?_ILL’&Zﬂ’]‘i’J"I\‘]LLNuﬂW‘iﬁ’]Lﬁu%ﬁ(ﬂ ﬂ"l‘iLﬁ‘LA
Ao humaIuasAn nanirEgianaifies nedduEindaauinAnirsgianeLiiss
ATLUINNITAABILIN ARGIATIZE AARINETIA NITATLANLAZNITIANITBNITNE]
Inspiration making, goal setting and life planning, appreciation in self value and
others, goal setting in life and planning, fundamental of sufficiency economy, lifestyle concept
of sufficiency economy, thinking system, positive thinking, analytical thinking, creative

thinking, emotion control and management

004201 YARNATWUAZNTSUAAIEBNTWAIAN 3(2-2-5)

Socialized Personality

ANMNATAYIBIYARNNIN NITLEIHFZWYARNAIN ATHMUIYARNNTNNG
118 2191 19 w138 Smmnssanng inuznranaluiiguen aodnuasifalszaed
andnanElresNmIANedanwzIen n1sagsaninlugsan nsUsusaluundsaning
wazdennNlan

Important of personality, personality development, personality development of
physical, verbal, mind, manner, Thai culture, public communication skills, desired traits
relating to University of Phayao's identity, living in a society, self-adaptation in the Thai and

global social context

146200 NMEIBINGEINBINYUITZHIALANE 3(3-0-6)
English for Specific Purposes
nstEnundenguluudunianizianzas Tnewiuinuznisils ya 814 uas
A da A4 e o sdan o o
e IRANNALII I TUAEASARRANTRIANEA
English in more specific contexts focusing on listening, speaking, reading, and

writing skills related to students’ discipline
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241151 UARARK 1 3(3-0-6)
Calculus |
gusieBeadiamand An mnwseiies syiusuassiusrasiladdusness
waziaifudanmasaasImIuainarnsUssand walannsduiiings auindallngg
oy nsUsTend Eeiug gUuuudslii e vEnduazsruuanns Bads
Mathematical induction, limit, continuity, derivatives and integral of real-valued
and vector-valued functions of a real variable and their applications, techniques of
integration, improper integrals, applications of derivative, indeterminate form, matrices and

system of linear equations

241152 UARARK 2 3(3-0-6)
Calculus lI

-4 Y

fgadinresiannosiuaadf aiusauidudodin d1duuszoynsn
Manszansaynsumelaaansisiiugag UBRuERediany ssuufdaideda uaagda
29 EUAN939RBIFIULS

Vector algebra in three dimensions, introduction to line integrals, sequences and

series of numbers, Taylor series expansions of elementary functions, numerical integral, polar

coordinate system, calculus of real-valued functions of two variables

241253 UARARN 3 3(3-0-6)

Calculus Il

@mﬂ'm%qméﬁuﬁn‘j”m&mm:maﬂ%mﬁ EHA99 TT0 waAWRY Tuaga
AURR wargARBseiduAeTImaneiaulsuarn1sUsTYnd

Introduction to differential equations and their applications, lines, planes, and
surfaces in three-dimensional space, calculus of real-valued functions of several variables

and its applications

242104 1Af 1 4(3-3-8)
Chemistry |
vy mnaad Usnnmansdiug Tnssadneezman #n519519 anRnessin

o P=y [ 4 @ o/ '3 A
WHTZLAN WNE DBILUY DBINRT VBILINDNUITUURCADINDL A N9 RLUAIFOTHY



32

wazwasnlnundndidecdiu a19azansuazanifnesdnsazans Ngufnnue i
a A p= . %
AUYRE LPNFILINADH

Introduction of chemistry, stoichiometry, atomic structure, periodic table, properties
of elements, chemical bonding, gas, solid, liquid, amorphous and colloid, changing of state
and introduction to thermodynamic, solution and solution properties, acid-base theory,

organic chemistry, environmental chemistry

243101 @99ne 1 4(3-3-8)
Biology |
seidgudsn1eanenmand ANENTR N199ATEUY LATE15IANY9TARIEAR
LAZLHUNUBATH FUFAIEAS FTMNINIT ATTHNAINNA189RIRTAR TAsea’ng
4 dl A v & a a a
LRSUHIMYBINTURSHAT WIFTVEIULRSNGANTIH
Scientific methodology characteristics, organization and chemistry of life, cell and
metabolism, genetics, evolution, biodiversity, structure and functions of plants and animals,

ecology and behavior

244101 ARNA 1 4(3-3-8)

Physics |

MENTTANNRANS USsnosmnansuasBaaunnaed nanfeuiiiissen
Aadal 1 78 niawndeuiinteliaunaaalingas aunareduss ua ngnnsuadew
28979614 mimﬁlﬂuﬁLL‘Ll‘Ll’Nﬂ@:NLLmﬂﬂmﬂm%ﬂmﬁ’quL%Lﬂ%q THNUFNLAZNNTEH 973
WANTU UAY NN1FERNERATAENE aulifuasasns narmanS1adta ARLLATNNS
A R9uarn1 (N a9 aNTATEILAY TTUUARFUAZNITHETRN AN
LATAOMAR FLULFNTRANAR FHNNTROTUZUALNINNDDINAFARSIGE Nufaaiuns
At waziAEpeeuiAnNS ey

Physical measurement units, scalar and vector quantities, motion under
acceleration in 1 dimension, motion under gravity field, force equilibrium and Newton’s law
of motions, circular motion and rigid—body mechanics, momentum and collision, work energy
and conservation’ law in physics, properties of matter, fluid mechanics, wave and vibration,
sound and hearing, light, properties of light, lens and vision, heat and temperature, ideal
gas system, state equation and 4 rules of thermodynamics, kinetic theory of gases and heat

engines
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244102 RANK 2 4(3-3-8)

Physics I

Twinatin YszqWiuazusenastnda wnmesauininineindssq wia
UuAIRUUA19 n1svnauan iWiienngaesinid Andlui aaanqInsii
LAZE1S ABLANYEN NTrua WRLazANFAIUNIN 2993 IINTTLaERTe @NTudnan
LATWARIAAFUINUHLAAD L’JﬂLGl@%Nu’mLL8JL‘Viﬁﬂ@"lﬂﬂ"l‘imﬁlﬂuﬁﬂﬂdﬁ‘iz‘-ﬁW‘ﬁﬁ
ngrasila-e1114n war ngresuanuld nnamisnindusingn uazngresasingd
WARSS AR THRINTTUAEAY 2999 WRINTZaRY 299959819 Fanfiaain faufu
Uszq nqufdimsnn Randyalval Aandaoewsn Aandezmon uaziAndandes

Electrostatistic, charges and electrical force, vector of electrical field from charges
on various conductors, electrical field from Gauss’s law, potential, capacitance and dielectric
materials, current and resistance, direct current circuits, magnet and source of magnetic
field, vector of magnetic field from charge motions, Bio-Savart’s law and Ampere’s law,
magnetic inductance and Faraday’s law, inductance, source of alternative current,
alternative current RLC circuits, relativity theory, modern physics, quantum physics, atomic

physics and nuclear physics

b4

244103 WanAdaefin 4(3-3-8)

Introductory Physics

- (1920 on o 4 . . .

ATRFNERST T WAANS ngnisndani wsalingas smuuaznaseu Ty
LAZNNSYH NITLARDUTILLLNEY antR989aa15 naf1ansaesa Usingnisoinim
wazn198% waslnlmndnd windnliih asesidedin Aandyals

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, basic electric circuits, modem physics

244104 RInFINLIFAATAININ 3(2-3-6)
Life Science Physics
MHIBUALNITTR AUATASUAZNAATAASN1TLADUATUNHIUAZN1 TN
3% NEN MR AE09919ne AnanTAnIsdangnanslasinszgnuaziileiie

nafaasuazAmaNTAinIInIgn nessradina Randzesnisnnale Aondeu
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LATRUANAATEAS ARWLREILATN1T AN HaumansuaziaugUnsol Twin
wazBiinnsindidecdiu 30w Aanduesied ARndeasnrmansianiss

Units and measurement, kinematics and dynamics of transitional and rotational
motion, work, energy and power of the body, elastic properties of the skeleton and tissues,
mechanics and physical properties of fluids, physics of breathing, heat and thermodynamics,
waves sound and hearing, optics and optical instruments, elementary electricity and

electronic, bioelectricity, radiation physics, physics of nuclear medicine

244105 ARNANWAITUNNE 2(2-0-4)

Medical Physics

NNARUDILGI ATRITA ITUULATWAIITH ﬂmmﬁmwﬂuﬂ@\mﬁ NNTNHU
AorsLdngAnnuntaau luaudndenn namansaasine nisaasia Arunda
A5 MauIINITUAReR ANNFRY LARAN3 BadlNEd N19PE1esnreslan ANSEN
Tudn9ne ndruiile 1Res uaznismauanes aausananlefing siauaians (win
uwazusan ARNAyAduaziuTuanIns

Equilibrium of forces, torque, work and energy, 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, optics, electricity and magnetism, modern physics

and radioactivity

244181 NSEUMIENNINEAIIASIBARNA 1(0-3-2)

Scientific Method in Physics

nrsufddyninindddnatmians %ﬂﬁd@ﬁ’]LLﬂ‘iLﬁlﬂ’J \Aipadeda
LazAinasinfigniies manauazasaniunisnaany nastufinnanianaans
A199LATIEANITNARDY NIINUAZNITAATITY NBn19aifuaritnisannssy
ATATHIUANRANGTA

Problem solving by scientific method, treatment of single variable, laboratory

instruments and methods, reason and logic, data record and analysis, graph and graph

analysis, statistical theory and least square method, error calculations



35

244201 AMAAINASEIRSUNANT 3(3-0-6)
Mathematics for Physics

Y

NAABILATINAZNT LINIABTTITIAT1 NG BRNTN N1SuUAIYIBESuazan

U 9

Uane ann19idsaniusaniyuazannisideayiuisas o AnEudiuazaauins
WaAduALAE LARARAYBINTITULTNN LARAAFYBIFILUTITIEDY

Vectors and matrices, advanced vector analysis, series, Fourier and Laplace
transforms, ordinary differential equations and partial differential equations, initial and
boundary value problems, special functions, calculus of variation, calculus of complex

variables

244211 AaFEARS 3(3-0-6)
Mechanics
ﬂgﬂqiLmﬁ'ﬂuﬁﬂﬂaﬁqﬁu ﬂﬂmm%uuuﬁqﬁmmﬂgmﬂLﬁmsfu 18R 2 {6
uay 3 AR n1Tdu WIIARINANY nnandauiilunsaudnedeliides n1sndauiives
FTULDRNA m‘jl,ﬂﬁ'ﬂuﬁﬂm’i’mql,l,%ﬂl,ﬂ%qLﬁymﬁu naFanszesaledu namans
WUAINTEsSuAz UL AT B iy
Newton's laws of motion, Newtonian mechanics of single particle in one, two and
three—dimensional, vibrations, central force, motion in a non-inertial reference frame, motion
of a system of particles, introduction to rigid body motion, introduction to fluid mechanics,

introduction to Lagrangian and Hamiltonian mechanics

244221 AUWNRNA 3(3-0-6)

Thermal Physics

aunnsanuy ngrasmedlnlmnfnd dgdnaansluiuazinaasend 1aulnst
Fndnaslu i fAnfuas AHANRHEIaUNNFINaSE NANIMTARUATUNIT RIS
washlmnfindiuaunauifsenad namanddeamidacdii

Equations of state, Law of thermodynamics, Carnot cycle and engines, entropy,
thermodynamics potential and Maxwell relations, Gibbs free energy with phase transforms,

thermodynamics with chemical-reaction equilibria, introduction to statistical mechanics
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244231 ASNRALLTIBUUAZARK 3(3-0-6)
Vibrations and Waves
NNSAULULANT ANN1TARHIWAANRR ARuAAENTILAYARKT anlTRTeIAAY
a I'4 A ¢ '3 A A 1 @
NITAATITAULLNIFET NAATNAIIDIATNY AALLNAAN (A
Modes of vibrations, wave equations in n-dimensions, traveling and standing

waves, properties of waves, Fourier analysis, wave mechanics, electromagnetic waves

244232 nguijusinaninia 3(3-0-6)

Electromagnetic Theory

WAadia wlwdnadin auinituazauin wdmanludanais datlgna
ANYBLLYA FUNITUNNTINAE NMTuHzasaudLdmAn i Tusanans

Electrostatic, magnetostatic, electrostatic and magnetostatic fields in media,
electrostatics boundary conditions and analogy to magnetostatic, Maxwell’s equations, and

electromagnetic waves in media

244241 nrsiderldsunsuABNRILABSAIRSURNRNS 3(2-2-5)

Computer Programming for Physics

dane3fin laseadwenslisunsn nisideyadtuazesnainllsunss oila

1
=

18953 Airmanisvineneeslusunsy Senlanssinaula n1saugn uaznisUszgng

|
U

FATLUFURARN AN DI ERsAIAs989
Algorithm, structure of computer program, data input and output of program, type
of variable, work flow of computer program, decision condition, iteration and application for

Physics’ works or relevant sciences

244251 Aandealns 3(3-0-6)

Modern Physics

nqufFuimsainiae nguiduinsawialideedn nquiuienany
Tsisioiios ARnForman ﬂmngmmﬁlu—ﬂgmﬂ Tnseadadsluiana Aandaniuy
rp9udls Tnseadneflanded AAndlaundesuarayninyagis

Special theory of relativity, introduction to general theory of relativity, theory of
quantization, atomic physics, wave-particle duality, molecular structure, solid state physics,

nuclear structure, nuclear physics and elementary particles
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244281 NSNANBINENA 1 1(0-3-2)
Experimental Physics |
ANINARBINAZILATIZANANITNARDNALITL WIS HIR WAZNITLARDWT
NS NENANTW NarmaRses e
Experiments and data analysis involve in force, mass and motion, energy

conservations, fluid mechanics

244282 NSNARBINFNS 2 1(0-3-2)
Experimental Physics Il
ATARBILAZAATITNaNTNAaefgaiy  (Winadn wlmanadin a15lnd
& a 1 & 7N dl dl AI dl
WRNYI3N AN9UHIAAN aNTR2E9ANY RTINS ARWLASN
Experiments and data analysis involve in, electrostatic, magnetostatic, dielectric

matter, magnetic matter, properties of wave, standing wave, sound wave

244301 RANAMBIAMIN 3(2-2-5)
Computational Physics
a9deulusunsnasufomes oAt pna e e 39fa 22891 oynn

mmiﬁmmméﬁﬂﬁuﬁmﬂﬁﬂﬁ 871 N1TUTTHIUAIBIHAIRAEAHNITALT HALRAY

YBITLULANNNTNIBIEHUALTHBUAY N1aAIayiuE HAIRAELATN1991ADY

auniTayiusalyisayinfdes n1adAgnziAInARIALARDY N1TATHI

ANLBIWE ABnsuuunenR-asla MeBuees s nsannsu@adnuansinssideoys
Computer Programming for Numerical Solution of Mathematics Problem in Physics,

i.e., approximation of single equation, solution of linear and non-linear equation system,

Differential Calculation, Solution and Simulation of ordinary differential equation & partial

differential equation, error analysis, integration, Monte-Carlo Method, Interpolation, linear

regression and data analysis

244311 NAAIRASAIDUAN 3(3-0-6)

Quantum Mechanics

o

Horidupan Faneriluaenarmansaiaudn annnsleieees aynaluledng

o/

ariug aynaluledndsain sunialudedndanslufing syn1edasy nszazvion
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WAZNIINEQHIUAUNIANST NalRaeYsaNNITEITaRIes ilymandf TuudiBom
Talpsiauaznan

Limit of classical mechanics and the beginning of quantum mechanics, operator,
wave function, postulate of quantum mechanics, Schrodinger equation, particle in infinite
well, particle in finite well, particle in harmonic potential, free particle, reflection and
transmission in potential barrier, solution of Schrodinger equation in three dimensions,

angular momentum, hydrogen atom

244312 vqufjaaudnuarlasEs1sezaan 3(3-0-6)

Quantum Theory and atomic structure

naransun3ng dydnwolfusn Tueudndyn uarally sznaundng
Talagiau Bikanaaon a199e79 nqufnissunauuulidudunan Tassadnamdsenm
WURHIAEA U101 8uN NEHNITTUNIMLILTUIUIET STULRBINDNUE NHF]
nanssEaleedn

Matrix mechanics, Dirac notation, angular momentum and spin, the hydrogen-like
atom, Helium atom, periodic table, time independent perturbation theory, fine structure,
Zeeman effect, time dependent perturbation theory, two system of state, introduction of

scattering theory

244313 nRAEASTAINIBITUATUERA ALl 3(3-0-6)

Lagrangian and Hamiltonian Mechanics

LWARAANYBINITULUSHAY ANN1T2BIAINTDITUASANNTYDIULENAGY
ﬂ'ﬁ‘ﬂi:ﬁ?_qlﬂGﬁ%ﬂ@ﬂﬁﬂﬁl%LL‘U‘U@’m‘s‘ﬂﬂﬁumﬁﬂ@ﬂ’m@]ﬁmuLLEfflﬂ(gfu WAAIARSIUAITEUL
ann1A warnanseesinguinns aesivastin warmanseasiia

Calculus of variations, Lagrange’s equations and Hamilton’s equations, application
of Lagrangian mechanics and Hamiltonian mechanics, dynamics of a systems of particles,

dynamics of rigid body, fluid statics, fluid dynamics

¥
244314 aasivaganiadasdiv 3(2-2-5)
Introduction to Microfluidics
p3AEdnlaiug I AgatUInsMagan1a aNN19AUANNIT A ALY

PBIFNNTTNITIR ATINFINYIUNTT MaUATATINgIBees e N15UNT aHN19NI5 e
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fniuam Usngnssluanfias' aasadaiin 8idnlnseesluda radnlnsnass
ad a o' o/ 1 8
FBnaUssiuginaesiagania dostnislszgndeasiiaganie

Basic concepts in microfluidics, governing equations, basic flow solutions,
hydrodynamic resistance and compliance, diffusion, capillary effects, Electrohydrodynamic,
electro osmosis, dielectro-osmosis, fabrication techniques of microfluidic chip, some

applications of microfluidics

244322 ARANEASITINGR 3(3-0-6)
Statistical Mechanics

o/ o/

MR DI HIBINAMARSBIEER Herfsun1suanuas Herisunnsisi adauuL
wNnFad- luandiel affuuumesi-Ausn adfuuulus-levialnd
17U ENFNAANEASBIRTH

Basic principles of statistical mechanics, distribution function, partition function,
Maxwell-Boltzmann statistics, Fermi-Dirac statistics, Bose-Einstein statistics, applications of

statistical mechanics

244331 VIAWAINAS 3(2-2-5)
Optics
ANUTRTINILAINIBIUEY TEHIUBHUUEEN RlAY audung iaudvinn nazan
WA TAS NMIANEWSIR Aruaanasaud sirugUngo] NN9IIHARMLET NITUNINFDA
MaAEIUILATNTIATIZ YRS aAAe aanduaznanf Tnan (sl woes
Physical properties of light, geometrical optics, plane surface and prism, spherical
surface, thin lens, spherical mirror, ray tracing, lenses aberration, optical instruments,
physical optics, superposition of light wave, interference, diffraction and Fourier analysis,

single and double slits, grating, polarization, quantum of light, laser

244341 935N MAEBIRNVISaRng 3(2-2-5)
Electric and Electronics Circuit
1995 MANTzuaRIILAz NIz LEadY a15Avsasin Talem nsuBaLnns
AM9e8NLUL (LLBFLAYANS29 18 R Y YIUIUIALAN 1999DBFTALALADS 199563RTY

v a &

nannisidesduigafudaiadiannsafingd 99ssanuarn1sUsvend
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DC and AC circuits, semiconductor, diode, transistor, bias design and small signal
amplifiers, oscillators, switching circuits, introduction to digital electronics, digital IC and

applications

244351 WandaaslaReauasaunIA 3(3-0-6)

Nuclear and Particle Physics

singndosfurasiandesiand asaunquilaninnaniAvasialnad
LUUA1aBNTEIHAL AR S ANAUANINSIE waslatAfYd niTaatsfnaasiaAfa s
uazUARefiunded mautiendauazniTTIusIsiesiandea sngmadesdues
AUNTIA HATIU ﬂ‘im_lﬂ'&quLf:mﬂ’]ﬂ’mmmwumm LLﬂzﬂﬁjNNNN’Wm’jﬁLﬁﬂ%ﬂ?uﬂﬁﬂﬁ
BYNIA ﬂgﬂﬂ‘émﬁﬂﬁ WAE NITLANYDIFHNTIAS ﬂﬁi‘\?o"ll,l,uﬂﬂiéﬂ’]ﬂﬁﬂgﬁu
LATMIUAIAD9ANSN Aadidlasdiuieaiunisdiunn noufvessunafEeniugm

Introduction to the foundations of nuclear physics covering such topic as; properties
of nuclei, nuclear models, radioactivity, nuclear forces, nuclear decays, nuclear reactions and
nuclear fission and fusion. Introduction to the foundations of elementary particles covering
such topic 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

244360 Wﬁﬂﬁ%’ﬂqmam%ﬁm&u 3(2-2-5)

Introduction to material physics

TATIAELATANELBADN STUULALIATIFENNEN ATINUNNIBI2BINAN
A1TRLANEBILTIUATNITUNS L aauda m‘sﬁﬂgﬁﬂmfm@ ANURABINE aNTRNI9AIH
Za1 ANURANI99UE N1THNNBIAnaTeN aNTEn1e A auTinnsudman

Atomic structure and bonding, crystal structure and system, defects in solids, solid
solution and diffusion in solids, material deformation, mechanical properties, thermal

properties, optical properties, electron transports, electrical properties, magnetic properties
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244361 WANFnIUzRINDS 3(3-0-6)

Solid State Physics

TATEENAN N19AILUNIBIARRIBIHANSI A IATIESEINNAY N15ER
wilnTundn nisdubinaeslasonin aulifidennaienansauis ngufuaundss
HANTOSTuAZNANIIAT RuRINeSR

Crystal structure, diffraction of wave of crystal in real space and reciprocal lattice,
crystal binding, lattice vibration, thermal properties of solids, energy band theory,

semiconductor crystal and liquid crystal and Fermi level

244362 wialulaginisUgnuan 3(2-2-5)

Crystal Growth Technology

WinwnsraemalulatinisUgnudn ssuugayanie n1sUgneanlaemaiia
PN LU miﬂzgﬂl,mufmzmﬁmﬁ wazlasemenINsau miﬂfggﬂwﬁﬂﬁwmmﬂ% AIALFER

=Y = £ o o a & ’~ a ¢ = a a
mﬂTuT@ﬂmﬁﬂgﬂmﬂﬂsfumimmmLL@:N’I‘;‘T@@Lﬂﬂ‘ﬂ‘jﬂ NIFIATIEVINEN NEBHNITHA
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nanuuy la-2eabia-2asuds, la-vasuds, lo-2a9uds uaz 2puna-aaaman Hordiedi
w3 I fnnfindunegnnan

Development of crystal growth technology, vacuum system, various crystal growth
techniques such as chemical vapor deposition (CVD), thermal evaporation, laser crystal
growth, sputtering, crystal growth technology in semiconductor and dielectric, crystal
analysis, theory of crystal formation with vapor-liquid-solid, vapor-solid and liquid-liquid

mechanism, nucleation, thermodynamics for crystal growth

244363 WANFERSUATINSIAENUNSITIanFIE B ediu 3(2-2-5)
Introduction to Crystallography and X-ray Diffraction
LAATIHLALMUILLTERS LATIFEINHNAN FNNIATVBINAN 1TVIARALBINAN

AANNLATTEIULAnTtUNEN AEN1928918118 WARTTEIUNAL aRsAlRasunALnes

nqufiniaidsuurassdiond rdnsliasisiniaiasnuussiiond niaigaing

WAAIIANUA IASIREI9YBINAN

Lattice and unit cell, crystal structure, crystal symmetry, crystal geometry, direction and
lattice plane, Laue method, reciprocal lattice, structure factor, x-ray diffraction theory, x-ray

diffractometer, phase verification and identification of crystal structure
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244371 saenandidasdiv 3(2-2-5)

Introductory Astronomy

FLUURfiAANs1AEns N13TRUsNIMNIeANTIAERS gUNTNIIANTIANERS
RN NANTIFERS ATUNS Aasanfind szuuqies andAvialUassaiagnid wioean
LALANG

Celestial coordinates, astronomical measurement, tool of astronomy, timing, the

moon, the sun, solar system, general properties of stars, nebular, galaxy

244381 A1SVIARDIANRNA 3 1(0-3-2)

Experimental Physics llI

ANINARBILATALATITANANTTI ARt Y N19TIEAIINE BNLBIAANT
ANHNAINIDUIBINET N1FANINANIANEUNTod andR2esuss NTaLyian n199n
9 NNSWTNEDALALNITALIUN NTENLATN WATNTBIAIINE MAINTIUAFAL 299591
ANUURZUD I

Experiments and data analysis involve in heat transfer, heat capacity optical
instruments, optical properties, Reflection, Refraction, Interference and Diffraction,

photography, filter circuits, AC circuits, Thevenin’s circuit, Norton's circuit

244382 NSNARBINANS 4 1(0-3-2)

Experimental Physics IV

nINAaeY WaunAsesile niedinstsinantanaassiuiaiaifaaiy
Usingnisallnledianasn n1smsaadnaynia UszqWin aulansuassnzmasn
IANGFEY miwmmﬁmmﬁm THun Randaalnl Adndozman Nanduasluiana
ARnALARS

Experiments, instrumental development or data analysis in topic of photoelectric
effect, particle detection, electric charge, atomic spectrum, Solar cell, selected experiments

in modern physics, atomic physics, molecular physics, nuclear physics
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2443911A599 U RANS 2(0-6-3)
Project in Physics
1999 AANE Aunaaes Frunqul viaAlszAng nnsduusieeu
AN UATNITHIEUD
Project in Physics field, experiment, theory or innovation, academic report and

presentation

244411 yguijannnsawladalng 3(3-0-6)

Einstein’s Theory of Relativity

NABS UARAREDINS NIMasuHITNAE szuuRfmEslAs wnesiua3n
nisulavassiand dydnuoladanawinag ayWuslaaniewsd aleindn
A nlEe ngnisesndiunamansaaadn anntsamn iialad ngufniasania way
Ao Singaarea ladalng

Vectors, differential calculus, tangent vectors, curvilinear coordinate systems, the
metric tensor, the Christoffel symbols, covariant differentiation, geodesics, curvature,
conservation laws of classical mechanics, Einstein’s field equations, Einstein’s theory of

space-time and gravitation

244412 wquﬁﬂmmﬁmﬁu 3(3-0-6)

Introduction to Field Theory

AUINUUUNALABUATAHINIBIRNANEN N AT euuazaRa nifienaes
AUIN AHN19IARE-NDSABN ANNIATUALVEUNELEeS autnawuueDiAew
aHuHnAN WA ngufjusfiad anni19hiusn nsinateannins Inadalaulnug
nalnaaIBnd

Galilean and relativistic fields, Lagrangian and Hamiltonian of fields, Klein—Gordon
equations, symmetries and Noether's theorem, abelian gauge fields, electromagnetic fields,

Yang-Mills theory, Dirac equations, symmetry breaking, Goldstone modes, Higgs mechanism
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244441 sasflaTauarsruuiinsaadadnaaanfaines 3(2-2-5)

Instrumentation and Data Acquisition System

nannsiamAand gunsoluaznafianisin sruLiedasiamiand maila
ﬂ"l‘ﬂ%ﬂ&liﬁ@ﬁﬂ‘iiﬂﬂ%ﬂ&uﬂ fJW‘jLLmTU‘jLLﬂ‘jNmuqum‘jﬁ'ﬂwﬁiﬂﬂﬂmﬁqmw? N19hURY
USnamsianddudyyromin nsudasdyyrueniasndufaia nnsaeuiiay
NPT

Principles in physics measurement, instrument and measurement, system of
measuring instruments in physics, techniques of interfacing with data collecting systems,

circuits and control programs of computer interfacing, physical quantities to electrical signals

conversion, analog to digital converters, calibration

244442 Tulasaaulvsaiaaiuaznisidsunss 3(2-2-5)

Microcontroller and Programming

fngmuashilasroulnaaines anrilnensausninuas gadds nisdenseri
MNIINNLUBN NATIAT NNTTATINAY N13TANITIUILAIINEN NNs@aNsBTUReLfU
Hioyn mslaunsudasnienasiuge madenstatuilfuaznisiszynd

Fundamental of microcontrollers, hardware architecture, instruction set, interfacing

to external devices, timer, interrupt, memory management, storage interfaces, programming

with high level languages, user interface and application

244443 szuuanasnaisirdmsuRanduszynd 3(2-2-5)
Embedded System for Applied Physics
ANIFAENTTNYDITLULANDINANIFA @qﬂﬂiﬂiumLﬂ%mﬁ@ﬁm%’uﬁ’wmﬁ:uu

anaInailafia nannaingIud MU TRmIIssUUaNaInaiiefa iUz ndazy

ANBINAFaF TIUR AN
Embedded system architecture, instruments and tools for development of

embedded system, fundamental principles for development of embedded system,

application of embedded system on physics
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244444 WiAnssHRENTHEUNNANSE 3(2-2-5)

Innovation for Physics Teaching

nngUazynd ANNERLEINAFERSARIAAN N uinEn Wi 29e5 Wi
ARWUAZNNTEN WDAINIAWNANE NAFMERSAIDUAN NAAERSEAR ANTIAERS AANS
AEERS TanFans dmunandnsaenuiand

Applications of basic concepts in Classical Mechanics, Electromagnetic Theory,

Waves and Vibration, Thermodynamics for construction media of teaching physics

244445 wIRNTINURENTTUSEANY 3(2-2-5)

Innovation and invention

-4

uinNTaH s ey a3 RANE 1198 1RLULARINITHLAT RIS RS

4

a 4 o/ a P=) a o a o
naUsziYg nannis el wazmalulad Andinsuazeyaniing
New and update innovations in physics, invention, principles, theory and

technologies, patent and petty patent

244451 FARNK 3(3-0-6)
Biophysics
W59 WM uay usniaf Faluana Adue o5idwe Tushin ad 1vad
Uszam fyeyrsdtszamm 99100581 nsruaunIsaeng
Force, energy and chemical bonding, biomolecules, DNA, RNA, protein, cell,

neuron, nerve signal, rates of reaction, transport process

244452 unlamnalulagidosdiu 3(3-0-6)
Introduction to Nanotechnology
FNTNRVBINTITRAUUIA ﬁ@qﬂﬁLﬁ@Qﬂ@GTﬂﬁﬁﬂ%qﬂLLZ\]ZLLQUWZ{{\NWH N1TNAR
el indasfadinsziazdunnluy Tassadsuazaniifianizansdanulu 0 84, 1
7, 2 75 n1Uszgndld asdnufvessiangunly
Effect of size reduction, introduction to structure and energy bands, nanofabrication,
equipment for nano-scale analysis, structure and properties of OD, 1D, 2D nanomaterial,

applications, toxicity of nanomaterial
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244471 @sAERSAANS 3(2-2-5)

Astrophysics

namansAlEuRRndangirans ATmuIn1sea9anagny  ATINALLA Y
wassmaeluiuusseanimaagnd aans gomgf nnaukssRansanagnid auansn
PaamIng uazAEadnseesnigny UFAtenfaedssgduunsendsmesnin
qn¥ nsderianaEaunteluduussenianiagnd  auiawiindnasanndng
Tnsesdeansnngnd nnaduszfionuazaaunisudnuussainianiagnd szuuwm
fngd Nanduesniuand dnsanadvenidediu

Mechanics of Astrophysics, stellar evolution, pressure and energy in stellar
atmosphere, matter, temperature stellar radiation, celestial body spectrum, stellar
luminosity, Nuclear reaction as energy source of star, heat transfer in star’s atmosphere,
celestial body’s magnetic field, stellar structure, oscillation and wave in stellar atmosphere,

binary celestial system, Physics of Galaxy, basic cosmology

244473 Fnsanadneniosdin 3(3-0-6)

Introduction to Cosmology

Uszdamansusafndasdinansinganaingt uminnisdainanisal Aol
gaafinloilen TA9a3192849N9978 KULSIREININGNTINRINYIBEINIE WIIRmeS
AINN13FINA ANASATNTAINA BIYYBITNIINE ATTHNHUIUUNYIBIINIINAUREAR1THA
aauln AN RLIAS é’ﬂ'ﬁqma‘ﬂémwﬂ A9 laneseeNY899nNTINg

A brief history of cosmological ideas, observational overview, Newtonian gravity,
the geometry of the universe, simple cosmological models, observational parameters, the
cosmological constant, the age of the universe, the density of the universe and dark matter,

the cosmic microwave background, the early universe, the inflationary universe

244474 ATRINYIUNZNAIUER 3(2-2-5)
Cosmology and Dark Energy
frgmdnaaanen uudtassEnnmel fnanaanenuu i guaE
91NN3FINANTT0IIN3INE LULSIaBITNLLSEaY 4N59aANENENLIN NSl AN E
wazn13llnessesdnsana umimgefnisnelasene anuliadessmaanlduda
PB9FENTULEDEN A7 N HLLUEDeN NM3TUNIMNNeNTINaANen AR NIATINRmMAS

IDITNIINA FAITHALAZNANIWHA
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Cosmological principles, the Friedmann models, alternative cosmologies,
observational properties of the universe, the hot big bang model, the very early universe,
phase transitions and inflation of the universe, introduction to theory of structure formation,
gravitational instability of baryonic matter, non-baryonic matter, cosmological perturbations,

the cosmic microwave background, dark matter and dark energy

244491 ANNWY 1(0-3-2)
Seminar
=) o/ U dl dl 1 ¥ o a1 1
asidaniafiadaefiiaule n1sAuduienans nisENaLazdIus N
pAtsa BuBeRANd
Selection of seminar topic on interesting topic, literature search, presentation and

participation in discussion in physics

244492 MIANYENTE 6 naBfin
Independent Study
N19AUAY1 NM1939u5MdaYya N15IATIEY N1TIRBNTIE9IY NTHLENE LAY
nsafdsnelwiadianieiniand

Investigation, data collection, analysis, report, presentation and discussion in some

topics of Physics

244493 FWAFANW 6 Niuleif

Co-operative Education

|
a v o/

Beuseindszaunisoinaainein usuilifaadasduiand Tuanan
Usznaunig eednaniasg wiaienen Tuginewinesfiniaifuns vievinlasiniads
sz leminamiaae

Learning from working experience or work-based learning in the area of Physics

in public or private sector as trainee or doing projects that are beneficial to the workplace
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244494 viadiaAaNsINARAN 3(2-2-5)
Selected Topics in Physics
EevaniensdnRandnqus wie Aanduszynd vida RAndaairmans i
INTNNINET 9ae Wanduadan
Selected topics in theoretical physics or applied physics or astrophysics or

cosmology or materials physics

247221 ARANASIEA 3(2-2-5)

Statistical Analysis

wuaAa 2euauarlsrlemiiasadd n1einadn U udRnUszdnTu suidey
AR eads vandedinresniasnsnafiaafandne aaAnNIIm Asendn 5
nisguuazaNtaziineasdaulsgn NTuanuaaIfaafin N9l EHIMAILAZNIS
NANBUANNFA T nnsALAs1EA A RLlsU s ade n193AsTRnITanaas LAz
ANFNRNEITIEN N1aveaaaudtelaninfeaes aiR (B 1Awes uazn9lFlUsuney
an5agulunsinssiuazudana

Concept, extent and utility of statistics, the application of statistics in daily life,
statistical methodology, principle of sample survey, descriptive statistics, probability, random
variable and probability distribution, sampling distribution, estimation and hypothesis test,
elementary analysis of variance, linear regression and correlation analysis, chi-square test,
nonparametric statistics, the use of statistical package program to analyze and interpret the

data
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1. pnaeAzaAnEiat Tisieandn 30 30 30
1.1 A lUTady - 21 30
1.2 Anuwialden - 9 -
2. NUITTURNIZATR  (3ipendn 72 90 90
2.1 ngrATANgNATTN - 31 31
2.1.1 mjmﬁmﬁ@gmﬁwmmm%um
_ : - 25 25
AAFAIARS
2.1.2 ﬂ@jmmﬁyugmquzﬁm - 6 6
2.2 NRuATAN - 59 59
2.2.3 A uantNAY - 47 50
2.2.4 A eniden Tiflapndn - 12 9
3. BHAAATNRDNIAS Taislaandn 6 6 6
590 (Maefin) Gidasndn 120 126 126
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mswm‘%ﬂmﬁﬂusqmmﬁﬂWﬁ’ﬂgm‘ .71, 2555 meﬁﬂgmaﬂ’ uﬂ%’uﬂ@q .41, 2560

NANgATUTUUG9 WAl 2555 NANFATUTUF9 WA 2560 ﬂ:szw
Usuilge
FoAnuvilUisAy 21_wsasfin FoFnuia Ay 30 vidasfia
NANITINTWT 9 wiaafia NANITINTHET 12_wuaefina
001103 | vinwznmnlne 3(3-0-6)
Thai Language Skills
001111 | mwndsnguitugms 3(3-0-6) iln
Fundamental of English 18397
001112 | AEIBINEHmMUN 3(3-0-6)
Developmental English
001101 | Arstfinuntne 3(2-2-5)
Usage of Thai Language
001102 | NENSINgEIsTENNIEN 3(2-2-5) ta
Ready English 318397
001103 | aendanguglanning 32-2-5) | ndl
Explorative English
001204 | nE1dangufinmein 3(2-2-5)
Step UP English
NRNITINIANANET 3 vidasfin Tanguizgasansnul
003134 miﬂﬁﬁmmgﬁﬁmmﬂﬁmﬁu 3(3-0-6)
Civilization and Indigenous Wisdom file
003136 | Welenfnsn 3(2-2-5) 787391
Phayao Studies
NRMATINAIWINE 1 isdaefia  19AULEan 1 visoafin Tangunaruae
004150 | nadn 1(0-2-1)
Golf
004151 LN 1(0-2-1)
Game
004152 | UaWI9N"8E 1(0-2-1)
Body Conditioning
004153 | Aanssnidinaenag 1(0-2-1)
Rhythmic Activities
004154 | dnenin 1(0-2-1) g
Swimming 918391
004155 | Aane
Ballroom Dance 1(0-2-1)
004156 | mzn3a 1(0-2-1)
Takraw
004157 | $humuIng 1(0-2-1)
Recreation
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004158 | #aniuaa 1(0-2-1)
Softball
004159 WA 1(0-2-1)
Tennis
004160 | widamuia 1(0-2-1)
Table Tennis
004161 UINLNAUDN 1(0-2-1)
Basketball
004162 | wumRns 1(0-2-1) g
Badminton 918391
004163 | Weuaa 1(0-2-1)
Football
004164 | 9aLadUDA 1(0-2-1)
Volleyball
004165 | Aadrniesiagiiasiuga 1(0-2-1)
Art of Self Defense
NANITIYSHINTG 8 vuaafin NANITIYSHINTS 18 widaafin
005171 | FAAUATFININ 3(3-0-6)
Life and Health
005172 | n1edanan1aailiugan 3(2-2-5) T
Living Management 3183%1
005173 | Vinwdan 2(1-2-3)
Life Skills
002201 | wailealemnan 3(3-2-5)
Citizen Mind by Citizenship
002202 | FIANNAIMUTITH 3(3-2-5)
Multicultural  Society Da
003201 | nnsReastudenniaria 3(3-2-5) | 8%
Communication in Digital Society Tonai
003202 | nadmnIagaaInLAzRIuInADs 3(3-2-5)
Health and Environment Managemen
004101 | Aavztunssiiugin 3(3-2-5)
Art of Living
004201 qﬂﬁﬂmwLmzmﬂmmmﬂsfuﬁmw 3(3-2-5)
Socialized Personality
FoAnuiailien Difiesndn 9 wisefia YnseRwfnuiallidan
NANATINTYT
001113 | AMmNE9NguIBeInINIg 3(3-0-6) n
English for Academic Purposes 31873%1
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NNIIINHYHATARS
002121 | snsawnermansitanisfnenfuai 3(3-0-6)
Information Science for Study and Research
002122 | Usweyniletin 3(3-0-6)
Philosophy for Life
002123 | AN AANLAZIENUETIN 3(3-0-6)
Language Society and Culture hilg]
002124 | UaviesiRatlznsuansne 3(3-0-6) 9897
Thai Performing Arts
002125 | @R NAIINID] 3(3-0-6)
Music Appreciation
002126 | AavzluEAnlsyandu 3(3-0-6)
Arts in Daily Life
NNIETHIANATNGS
005131 | ngmsnefiuguianmunindin 5(3-0-6)
Fundamental Laws for Quality of Life g
003132 | neiuUszmanlan 3(3-0-6) 378397
Thai and the World Community
003133 | Afi(ne Afvien 3(3-0-6)
Thai Way and Vision hilg]
003135 | A19idled irTugia uazdean 3(3-0-6) e
Politics Economy and Society
NENITAINLIFIRTURL ATIAATRAS
006140 | ayudiuAsuanden 3(3-0-6)
Man and Environment
006141 | mesfalposasaumAduug 3(2-2-5)
Introduction to Computer Information Science
006142 | AdlamanidnsLTAnlugAansaumA  3(3-0-6)
Mathematics for Life in the Information Age
006143 | snuazansiaidinlszsniu 3(3-0-6) Pl
Drugs and Chemicals in Daily Life galeh
006144 | am9uayafzis 3(3-0-6)
Food and Life Style
006145 | wassmuazaluladindsn 3(3-0-6)
Energy and Technology Around Us
006245 | AnanrFansuiAnLszaniu 3(3-0-6) i
Science in Daily Life 783%7

NANATIYSHINTG
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005170 | WeAnasnnyud 3(3-0-6) iln
Human Behavior 3187391
AHIGATNANIZATY 90 naefin
mg'w‘imﬁugﬂw‘mmmam%mzmﬁwmﬂw%
241111 ARAFERS 1 3(2-2-5) TUn
Mathematic | 3187397
afAuazANLiles ainfuaznITUazynd
USiusuazn1sUsrand wWasnduarssuuannisige
[t
Limits and continuity of functions, derivative of
functions and applications, differentials, integral of
functions and applications, matrices and system of linear
equation
241112 ATAAENS 2 3(2-2-5) TUn
Mathematic I 318397
wealinnnsBuiinga BuAnsaliaseuuy anduua
aRNIN BUNTNARY Weddunaiudouls Afmauaz
ponsaiiosansiefiunanedouls  ayiugeng
HeridunatamauLle
Techniques of integration, improper  integrals,
sequences and series of real numbers, power series,
functions of several variable limits and continuity of
several variable functions, differential of several variable
functions
241225 | annnaileeiusansty 3(2-2-5) Un
Ordinary Differential Equations 3183%1

ﬂumiL%qmﬂ;ﬁuﬁmﬁmﬁuﬁuwﬁd ANNITLB
ayiusaT AR g dndsrans udaudsuas
miﬁizqﬂﬁ i:uuﬂﬂﬂ’?i“ﬂﬂ\‘iﬂ&lﬂﬁiL%Qﬂiéﬂ/uﬁﬂﬂﬁfy
Badu n1sulasantans natean iugleannsnees
NN BIYNUT ATy aunanyized deynadn
VBUIA uazaNnaBIeyEaetoeiu

First order ordinary differential equations, higher
order ordinary differential equations with variable
coefficients and applications, system of linear ordinary
differential equations, Laplace transform, series solution
of ordinary differential equations, Fourier series,
boundary value problems and Introduction to partial

differential equations
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241151

WARAAR 1 3(3-0-6)
Calculus |
Uil Bendamans aRn Anusieiiie
NS uarURUs s i durA9Fuasileridu
ANIALABTYDITININTTIUAENITUTEYNA
wallann98ufiingn aufinsalinsouuy nne
UszgndlFewinsgUuuudalinmun wednd
UAZTLUUNNNI9ITILEY
Mathematical induction, limit, continuity,
derivatives and integral of real-valued and
vector-valued functions of a real variable and
their applications, techniques of integration,
improper integrals, applications of derivative,
indeterminate form, matrices and system of linear

equations

e
et iptia

Bl

241152

UARAAH 2 3(3-0-6)
Calculus 11

Ryadinraananesuaudd Usiusau
uasdiu drduuazeynsn nnsnszans
aunTNmdianirasieiduyagIu N3G
Basiaian sTUURTTABIEn wARgArYDilerTEu
ANFFIEDNAINLT

Vector adlgebra in  three  dimensions,
introduction to line integrals, sequences and series
of numbers, Taylor series expansions of
elementary functions, numerical integral, polar
coordinate  system, calculus of real-valued

functions of two variables

g}
TN

Bad

241253

WARAAH 3 3(3-0-6)
Calculus 1Ml

aun19dsayiudidasinuaznisuszegnd
WE1R99 7510 uariuRa TagRannan
uARAARYBINIATUAI9T A AILLTUATAT
Uszend

Introduction to differential equations and their
applications, lines, planes, and surfaces in three-
dimensional space, calculus of real-valued

functions of several variables and its applications

i)
TeAMN

Bad
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242104 | A 1 4(3-3-8) 242104 | wAfl 1 4(3-3-8) | AuFN
Chemistry | Chemistry |
el Udunoansdnius Taseassaznay unimnaaft Udunaansduius Taseadng
A1919819 anRee951g Wusziafl ufie 9auds DTABN M1T9819) ANURED9579 Wisziall ufia
ABILNAT %@dLL%ﬁ@ﬁmgﬁuLm:ﬂﬂﬂ@@ﬁﬁ n19 299499 29911A9 299 LL%G@ﬁmgﬂuLm:
wWasuulasaauzuazmasdlalaunfindidesdu ADARDYS NaIABULURIAIIUzLAZIND S TN
NIIAYAILUAYENTAUDINITATAIL wqwfjﬂimmﬂ GH Tawnsinddaedin ansazarsuaranifons
Buvdd infiRwundon 81982818 NqunInue IAldunad Al
Introduction of chemistry, stoichiometry, atomic Reuandan
structure, periodic table, properties of elements, Introduction of chemistry, stoichiometry, atomic
chemical bonding, gas, solid, liquid, amorphous and structure, periodic table, properties of elements,
colloid, changing of state and introduction to chemical bonding, gas, solid, liquid, amorphous
thermodynamic, solution and solution properties, acid- and colloid, changing of state and introduction to
base theory, organic chemistry, environmental thermodynamic, solution and solution properties,
chemistry acid-base theory, organic chemistry,
environmental chemistry
243101 | B93nen 1 4(3-3-8) 243101 | BaAne 1 4(3-3-8) ANLFIN
Biology | Biology |
suidauAgnnainenrmand Anian® n1s szidaudtnivinedansd Auands e
FAITUY URZANLARIBNTIN HaRUAY INWYIUDATH FATTUL LAYAIARNIBNERR IUARLAT INUVILE
WA AALINT ATEMAIINANE2BAIETAR A%u RUgFanT ATMUINTT ANNANNNANY
Tsednauazniinfinasizuazand dnpdngiuas 189RiTAn Tasvadeuasniinfionsfiguardnd
WORANTIH ArAVENLazngANTTH
Scientific methodology, characteristics, organization Scientific ~ methodology, characteristics,
and chemistry of life, cell and metabolism, genetics, organization and chemistry of life, cell and
evolution, biodiversity, structures and functions of metabolism, genetics, evolution, biodiversity,
plants and animals, ecology and behavior structures and functions of plants and animals,
ecology and behavior
244101 | WANK 1 4(3-3-8) | 244101 | WANA 1 4(3-3-8) U5udn
Physics | Physics | a5uNY
nanRBuTLuUWADus AT 1 uaz 2 AR s PN ITTANIIRARNS Usnaodainansuas | 91ed9

m?‘q‘@uﬁ'uuuwgu JTUUAZNRNNIE NAATEASUD
aynauiande anReesaas namanieaswesing
naRuszianuandes sTUUaDIaud nquFaiuees
uas AHFeNLATITLLANTRANAR weslulaunfind
UATNATNTANNIDU VOB IAY

Transitional of motion in 1 dimension and 2
dimensions, rotating motion, work and energy,
mechanics of rigid body, properties of matter, fluid

mechanics, vibration and sound, lens system, wave

USanoaaniaes n1sinaeniiidesainaaisise
T 1 75 nswndeniinne taunaauTindas
ANARYBIUTY UAY ﬂgmimﬁﬂuﬁﬁmﬁqﬁu 19
Lm’%@uﬁuumaﬂwLmzﬂ@mﬂm%w@ﬁmqu%
1n59 Tuimdiuaznnses 911 WA UaY ng
n15eusnduigAand audRzesaans
NAFNERZYINE ARWLAYNNTAL HEILazNIg
THDu uae antRepIuad STUULAUAUATAT

Naain pdeuuargomgR ssuufinsganai
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theory of light, heat and ideal gas, thermodynamics,

heat engine and kinetic theory

ﬂuﬂﬁ‘mmu:LLN;ﬂngquMWﬂmﬂm%ﬁg\ﬁi
nufeainasiing uazrdeseusdnannsou
Physical measurement units, scalar and
vector quantities, motion under acceleration in 1
dimension, motion under gravity field, force
equilibrium and Newton’s law of motions, circular
motion and rigid-body mechanics, momentum
and collision, work energy and conservation” law
in physics, properties of matter, fluid mechanics,
wave and vibration, sound and hearing, light,
properties of light, lens and vision, heat and
temperature, ideal gas system, state equation

and 4 rules of thermodynamics, kinetic theory of

gases and heat engines

244102

Aand 2 4(3-3-8)
Physics Il

Tiatin Uszqiuazauin i ngaasinnd
Andlnin TWinszuanssuazgunsaludindninin
mamflamihuimdnuacngaasminsing mswieai
nnadumsuH AN i uazasas i nssuaasy
anusindnfssnnszua i Asnulas 2993
wazAlinnsnfndiugin nuiduinsninii
AuupsRuasianfes fianquiaaouiu adu
UAZEHNA

Electrostatic, electric charge and electric field,
Gauss’s Law, electric potential, directed current and
magnetic instruments, induced magnetic and Faraday’s
Law, inductance, magnetic resonance and alternating
current circuit, magnetic field by varied current in a
circuit, the basic circuit and fundamental of electronics,
special relativity, radioactive and nucleus, the

beginning of quantum theory, wave and particle

244102

AANA 2 4(3-3-8)
Physics Il

iafio YszqiWiauazusenasinia
wnwasaun i1endszq iuwdaduuy
A9 nranaauaniniienngresinn g
Ang Wi aaruqiniuazaslndidannin
Aszua N IuazAIHAIUNIN 2995 (WA
ATTUERTY AU nanuazunaIniLin
AUHUAMAN 1INLABSAUINLIIUNANSINNNS
mﬁﬂu*ﬁﬂmﬂizﬁwﬁq ngeesdla-=1914n
uaz ngraskaNkl$ namianinBeuingn
wazngrasn1sed wssinidainssusaay
e NRNaEAFY 299sFadun familaaia
farfiudsyg nouijdnimsnn Aandyaln
ARNFPauiN Aandozman uasRAnalaraes

Electrostatistic, charges and electrical force,
vector of electrical field from charges on various
conductors, electrical field from Gauss’s law,
potential, capacitance and dielectric materials,
current and resistance, direct current circuits,
magnet and source of magnetic field, vector of
magnetic field from charge motions, Bio-Savart’s
law and Ampere’s law, magnetic inductance and
Faraday’s law, inductance, source of alternative
current, alternative current RLC circuits, relativity
theory, modern physics, quantum physics, atomic

physics and nuclear physics

U5uan
aguU1e

3787%7
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P 1 P " a
ARHNIATNUFTHIBWISATH 6 NN/
146200 | aunddnguiiednqUarasdianng 5(3-0-6) | 146200 | anwninquiteinguazasdians  3(3-0-6) U5y
English for Specific Purposes English for Specific Purposes falng
ﬂ’ﬁﬂ’]’é’\mi‘[iﬁuu%uwﬁLQW’]ZL’Q’I;@GT@ET‘%WT]E: mmé’\mqwsfuu‘%uwﬁqu:w’]mﬂmﬂ% 195278
sl wa 81 waziden TnanRavindauazlasiunis inbznaails wo 6 wazden TneRasiade | UGiR
wauazn1adeuifanuAendesdumansinaning wazdszifiuniananaznisdeniidanin uay
AnunlifimnuaeaadaeiuAl M faadasiumanifingaiiaeinutiianas fnun
English in more specific contexts through listening, NOARRBINUAIANI AuAdn
speaking, reading, and writing skill with additions of English in more specific contexts through fiagl
various speaking and writing topics listening, speaking, reading, and writing skill with AULDY
additions of various speaking and writing topics
247221 | affAAINEA 3(2-2-5) | 247221 | a@ifdAenedd 3(2-2-5) AR
Statistical Analysis Statistical Analysis
uHafe 2auauarlslemiveesdf n19nadn wiaAn 2auaLarUsslonivaafif nng
Tulhi@anlsysndn sadevdfnimneada nan iadA M udnUszdndu sudeuainnamig
asfiuaainisansnasinesiegne aaANTINMT AN &67 nanidoefuninisasaadaasands
Wiandy fudsguuaransshaniueesdoulsgu afifingsonn aaradrandu daudsguuas
NNTUANUANIBNAINDR N1FUTTHIUANLAYNITIARDL ﬂfz”lmiﬁmﬁwﬂmﬁqumzjw N9UINUAIIABIFAY
AHHAFIN mamsnziannuLsaaudadiu nns A0F N1TUIENIUANUATNIINATBUANHAFIU
AATTANIINADDLUATRNAHAUTIBILEU N1TVIAFaL nrsdassiasanudsUsandesdu nis
fnalainasans aof HamnsRimes uaznald AATNTFNITOADDUUATENTHANE IR N3
TdsunsndnBagulunsiimsnsiuazuana nasaudiaa{aindeaes a0f WEw19Ames
Concept, extent and utility of statistics, the LLﬂxﬂﬁiT%TﬁiLLﬂﬁNﬁ’]L%@glﬁuﬂ’ﬁﬁ A LAELANR
application of statistics in daily life, statistical Concept, extent and utility of statistics, the
methodology, principle of sample survey, descriptive application of statistics in daily life, statistical
statistics, probability, random variable and probability methodology, principle of sample survey,
distribution, sampling distribution, estimation and descriptive statistics, probability, random variable
hypothesis test, elementary analysis of variance, linear and probability distribution, sampling distribution,
regression and correlation analysis, chi-square test, estimation and hypothesis test, elementary
nonparametric statistics, the use of statistical package analysis of variance, linear regression and
program to analyze and interpret the data correlation analysis, chi-square test,
nonparametric - statistics, the use of statistical
package program to analyze and interpret the
data
NN NBNIIAY 51 wiqafin
244181 | neruATVINANENAEASIBSAANS 1(0-3-2) 244181 | N9rUBATYWNAINIAEASBIRNANS  1(0-3-2) 15U
Scientific Method in Physics Scientific Method in Physics ABR LY

TeAMN
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AnnsidesduAeaduriaauRanan doyasa n1sufitaynininidsingirans dayaa
wlsiien nquinsaifuaziinisanass guUnsafung wisifga tadnsdadauazasnisinfignies
FauazAsnadafignies nsinszinisnaaeIng ANAUAZATIN IHNTTNASES N1TTHTinNaNTS
U92N19 NARE UATATIN IHNITNAREY NFTNTINNG AAEY N19ALATITENITVIAAEY NTINLALNT
A1InAaed NT1NEAR19TULAZN15TLATIEY NS AR oudnnaifuaritnisonnss g
ATUIUATRANGIA ATUIUATRANGIA
Introduction to errors, treatment of single variable, Problem solving by scientific method,
statistical theory, error calculations in practice, laboratory treatment of single variable, laboratory
instruments and methods, experimental logic and its instruments and methods, reason and logic, data
common sense, record and graphs of the experiment record and analysis, graph and graph analysis,
statistical theory and least square method, error
calculations
244201 | AdaransdmTURAns 3(3-0-6) 244201 | AdaFansdmTURAnd 3(3-0-6) AP
Mathematics for Physics Mathematics for Physics
WADSULATNASNG 1nAeaSiBeAlATTiuge VNABSUATNAENT 1nIABSIBIaiATIZdY
UNTN N1TulaIFsuaralane ann9iBeRiug 49 aunTN nsulasyFesuarailans aunie
asiuazaNnIsBseiuseo TamnaAEnduuas WBeaRiusadyuarann1aisayiustas
2auLe Wariduime LARRRRYEINITULTAN LARARE fynadnsuduuazaauien Hefdufim
2a9duLTBE e WARARFZBINITUUINY LARAANIBIAIULS
Vectors and matrices, advanced vector analysis, 1Bekan
series, Fourier and Laplace transforms, ordinary Vectors and matrices, advanced vector
differential equations and partial differential equations, analysis, series, Fourier and Laplace transforms,
initial and boundary value problems, special functions, ordinary differential equations and  partial
calculus of variation, calculus of complex variables differential equations, initial and boundary value
problems, special functions, calculus of variation,
calculus of complex variables
244211 | NAFANEHS 1 3(3-0-6) 244211 | naFans 3(3-0-6) | usude
Mechanics | Mechanics UAZAN
Heu2anAasuATAINaS N19ALHN 119889 ﬂgmimiﬂ“ﬁuﬁﬂmﬁqﬁu namaRsuULTaRl | afule
nnAnd ngnaiRAeTieaias namaRuULaE vasayAieall 187 2 AR uaz 3 87 n19dn | 9183

%ﬂ\i@iéﬂ"lﬂlﬁ?_l’lsfu 1 88 2 A% uaz 3 T/ n196%0 W
AUdNan9 nAAReuTunsaudedelaiidey nng
A ) a | o < <
mmumm‘i:uu%umm ﬂq‘iLﬂﬂﬂuVI“Zlﬂ\i'JG]QLL‘NLﬂ‘N
aedn NAAIRASLLUAINTBNT LA LUULERAAY

I S
LUBNAU

Definition of vector and scalar, operation of vector,
Newton's laws of motion, Newtonian mechanics of single
particle in one, two and three-dimensional, vibrations,
central force, motion in a non-inertial reference frame,

motion of a system of particles, introduction to rigid body

NG RREN ATeReuAunTaudedeiidey
4 4 4 4
ﬂ"lﬁLﬂNﬂHWﬂﬂ\i‘izUUﬂHﬂqﬂ NILARNDUNYB
o & g & o < & v
'JG]QLL‘NL?I‘NLU'E\WIH ﬂﬂﬂqﬂﬁlﬁﬂﬂdfﬂﬂLUﬂﬂﬁu
NAANASULLAINTANT LazuuLLaRas T n9iu
Newton's laws of motion, Newtonian
mechanics of single particle in one, two and
three-dimensional, vibrations, central force,
motion in a non-inertial reference frame, motion
of a system of particles, introduction to rigid body
introduction  to  fluid

motion, mechanics,
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motion, introduction to Lagrangian and Hamiltonian introduction to Lagrangion and  Hamiltonian
mechanics mechanics
244221 | fomiand 3(3-0-6) 244221 | gouvRAnd 3(3-0-6) | AuAN
Thermal Physics Thermal Physics
annsray nguesweslnlamning dpdnsans annsaE nguesmasinlmning dgans
Tufiuazindpssnd enlnsll dndwedlulaunand mslwiuazindesend eulnsd Andnedls
LAZAIMHANNUTADIUNNFIIAR WASITULNT ALY Taunfinduazmanudniuteasunndiond
naulaeua weslulnunandtuaunauUfisenad waIEdAudTunIalasng o slx
naraRsBaaRiiass Tanwnfndiuaugaufifitenad namansia
Equations of state, law of thermodynamics, Carnot aanidaedn
cycle and engines, entropy, thermodynamics potential Equations of state, law of thermodynamics,
and Maxwell relations, Gibbs free energy with phase Carnot cycle and engines, entropy,
transforms, thermodynamics with chemical-reaction thermodynamics potential and Maxwell relations,
equilibria, introduction to statistical mechanics Gibbs free energy with phase transforms,
thermodynamics with chemical-reaction
equilibria, introduction to statistical mechanics
244231 | madnasfiouuazAdu 3(3-0-6) | 244231 | madussiiewuazafn 3(3-0-6) | ANAN
Vibrations and Waves Vibrations and Waves
mﬁﬁ"ul,mwhm annsnaulunaefif adu miﬁ"mmwhﬂ anmsaautunaefin Adu
\nABWTLAT AR EaiTRTaIARY N15AIATETULLY \nReuAuazAdni autRea9RaYs N1aRATE
BeS narmansunsnan ARuLMEN Wil wuLyEeS namansunsaan ARuLWEN Wi
Modes of vibrations, wave equations in n- Modes of vibrations, wave equations in n-
dimensions, traveling and standing waves, properties of dimensions, traveling and standing waves,
waves,  Fourier  analysis, wave  mechanics, properties of waves, Fourier analysis, wave
electromagnetic waves mechanics, electromagnetic waves
244232 | ngEfusimdninin 3(3-0-6) | 244232 | nguusimaninin 3(3-0-6) | AAN
Electromagnetic Theory Electromagnetic Theory
Tfafia wdmdanadn aurnWiuazauis Tsafia wdmanain aurnWiuay
win@ntudanans datlyniAreauian aunisusnd aunn udmanudanans datlgmirizauian
A4 MsuHeasaEuHLIAN RN Tusanans ANNNTUNAFINAE N1TUHYBIENLHAN INHA
Electrostatic, magnetostatic, electrostatic  and AR
magnetostatic fields in media, electrostatics boundary Electrostatic, magnetostatic, electrostatic and
conditions and analogy to magnetostatic, Maxwell’s magnetostatic fields in media, electrostatics
equations, and electromagnetic waves in media boundary  conditions  and  analogy  to
magnetostatic,  Maxwell’s  equations,  and
electromagnetic waves in media
244241 | madeulisunanmenfiuneidviuNand 3(2-2-5) | 244241 | ansideulusunsunenfiamaidnsuiand | Usud
Computer Programming for Physics Computer Programming for Physics ~ 3(2-2-5) ATUY
ms@eulusunsnpanfamesfeniuisyiugs gu fane3fiy, lassadreneslusunsy, nassh | 91eAn

Usrleauazlennsolassntwnlusunss siaudssneg

donadinuazaanainlusunsy, sinvaadouls,

U

Arnaanagvineiuresldsunas, daulans
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A19RBNAANINITYINTH N5 3 eRfeiduAIIIMNIg fadnla, nNgaudn, waznisdazenddmiue
ASIRANERS uazn15UsYnAH IAANS FandvEeanenmansiifieated
Computer programming with high level languages, Algorithm, structure of computer program, data
statements and syntax of programming language, type input and output of program, type of variable,
of variables, program flow control, mathematical work flow of computer program, decision
calculation functions, and applications for physics condition, iteration and application for Physics’
works or relevant sciences
244251 | Wandyalnsl 3(3-0-6) 244251 | WAndgam 3(3-0-6) | Ususn
Modern Physics Modern Physics a5uNe
NOEHANINTAINALAY, N AuinEaIwiall, NYuHFNRMNsAINALAY NauiaNinsan | 51gim
naufaanlniady, Aanduoseznon, Winwaasnan yialifoed, nquiuisaonlisaifios #and
LATaRNIA, paulanauazannismsaAuead, Rand ATADH, ﬂmw@mm’?‘iu-ﬂgmﬂ, JGEREARIEN
1p9r09uds, ARNAALARLSUAZEYNIALAT M Tuiana, ARndanuzzasuis, Taseaing
Special theory of relativity, general theory of Haedes NANFIAREIUAYEUNIAYATIH
relativity, theory of quantization, atomic physics, wave- Special theory of relativity, introduction to
particle duality, probability wave and Schrodinger general theory of relativity, theory of quantization,
equation, solid state physics, nuclear physics and atomic physics, wave-particle duality, molecular
elementary particles structure, solid state physics, nuclear structure,
nuclear physics and elementary particles
244281 | MAVARBIRANS 1 1(0-3-2) 244281 | nisaapINANS 1 1(0-3-2) U3uen
Experimental Physics | Experimental Physics | a5uNY
m‘mmmLmzﬁm‘m:ﬁw@miwmmLﬁlmﬁu 19 AMINARBILAZILATIZHANANITNARDS 3787%7
f1EANIDUIBINET ANINTAINIBUYBINFNT \Aeafy ua9 w9 waznnaARend nseyinig
U39 MTARDWA nnsaysnEwassI aTRvesees e WA NarmaRszeeva
Experiments and data analysis involve in heat Experiments and data analysis involve in force,
transfer, heat capacity, force, motions, energy mass and motion, energy conservations, fluid
conservations, fluid mechanics mechanics
244282 | NIARBIRANE 2 1(0-3-2) 244282 | mManeaesiAnd 2 10-3-2) | Usuen
Experimental Physics I Experimental Physics Il 25U
nanAaBLLArAATIEENAn AR Aty TN NANARBIUATAIATIZIRANIIARBRLATY | T123T7
ain uwlnAnadin a15lBlanVA0 LaraITUNINAN Aafin wlmanadiin a1sladidnnin a1g
ANTRYDIAAN AAWTY ARMADS SN anRTBIRAL AR ARWRE
Experiments and data analysis involves in Experiments and data analysis involve in,
electrostatic, magnetostatic,  dielectric,  magnetic, electrostatic, magnetostatic, dielectric matter,
properties of wave, standing wave, sound wave magnetic matter, properties of wave, standing
wave, sound wave
244311 | NRANAASAIDUAN 3(3-0-6) 244311 | NAFNERSAIDUFAN 3(3-0-6) | Uiude
Quantum Mechanics Quantum Mechanics UazAN
Yasninenamansunuiin uazuAndoedu Herfdunan Fanarlaaenamanipaandn | odue
VINAFARSATEAN HerfdunfuuazaamaYDs aun1slefawees aynaluiedndednd eyna | 51ehm

Hetuinan nanauNuLuen dadnfiunig auntes

Tudedndsndn ayniatudedndanslufing
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LSRANNES Nmﬁ@mmﬂmmam‘mﬁqL\‘mééfuﬁiymﬂﬁ\i AUNTABNTE ﬂﬂi:ﬂzﬁﬂmmzﬂﬁwzq&i’m
a7 aynialulednd nsindsufinesennianzqgriy AunIAng NAIRALIDIANNI5TLTD A5 TN
dnrdumsdng sduanshidn uwazTuisnsiidons Heymaufid Tuwdingayn olaseneraen
Limit of classical mechanics and the beginning of Limit of classical mechanics and the beginning
quantum mechanics, wave function and meaning of of quantum mechanics, operator, wave function,
wave function, uncertainly  principle, operator, postulate of quantum mechanics, Schrodinger
Schrodinger’s  equation, solution of Schrodinger’s equation, particle in infinite well, particle in finite
equation for problem in 1 dimension, particles in potential well, particle in harmonic potential, free particle,
wells and tunneling of a particle through the potential reflection and transmission in potential barrier,
barrier, harmonic oscillators, and angular momentum solution of Schrodinger equation in three
dimensions, angular momentum, hydrogen atom
244321 | NRFAERSTIFTRA 3(3-0-6) 244322 | NRFEERSTIFTR 3(3-0-6) | Ususvia
Statistical Mechanics Statistical Mechanics 318371
wandpfuraInaAERSIBanaR HerfFun1suan wandeefureInarmansiBeatn Wi | wazd
WAIUUUAN MeAFUNISATU affuuuunndiiad- N1TUaNuey Nafdun157du afifuuuunnd | asu1e
Tuandiud adfuuuinesd-Ausn adfuuulua- nad-luandiud adfuuLness-Ausn a8@ | 9180
Tavlalond nnavsrgndnarmans Beadin wuulua-Tadalad nnsdszgndnamandide
Basic principles of statistical mechanics, various types Rald]
of distribution function, partition function, Maxwell- Basic principles of statistical mechanics,
Boltzmann  statistics, Fermi-Dirac statistics, Bose- distribution function, partition function, Maxwell-
Einstein statistics, applications of statistical mechanics Boltzmann statistics, Fermi-Dirac statistics, Bose-
Einstein  statistics, applications of  statistical
mechanics
244331 | NiFupans 3(2-2-5) 244331 | VieFNEnS 3(2-2-5) | USuen
Optics Optics 25U
AouanRaus sTuUEEUUEEN RalAs landuns AHURIBINILNINIBIUAS FEUIUEFLULREN | 918
WRANN nTranenl@ie nisandudused alwes Aalds Landune audnun nszananlids ns
\stupasand virngUnsal n133aNARULES NN5UNTN ANENTIR AnuAs IRadaud viAugUngol
DA ﬂ"lﬁLéﬂ’lLUHLL@tﬂ’ﬁﬁmi"lxﬁWﬁ‘L%?_I% m‘imé‘%m ﬂ’ﬁi’l&lﬂf\%uuﬂ\‘i N1TUNINTBA ﬂWiLgﬂQLuuLLﬂx
aAARUAzINIARY Inanlaind 1aiges eIy Ees aanAe FARguaTiNaRR
Physical properties of light, geometrical optics, plane Tnanlsidu iawes
surface and prism, spherical surface, thin lens, spherical Physical properties of light, geometrical optics,
mirror, ray tracing, lenses aberration, optical plane surface and prism, spherical surface, thin
instruments, physical optics, superposition of light wave, lens, spherical mirror, ray tracing, lenses
interference, diffraction and Fourier analysis, single and aberration, optical instruments, physical optics,
double slits, grating, polarization, quantum of light, laser superposition  of light wave, interference,
diffraction and Fourier analysis, single and double
slits, grating, polarization, quantum of light, laser
244341 | 2995 uarBRnnsaiind 3(2-2-5) 244341 | a9a3iiuasdidnnanfing 3(2-2-5) | mdLAN

Electric and Electronics Circuit

Electric and Electronics Circuit
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1995 (NN TUARTIUATNTTUANFY §15T9Ra%A 1995 RN UERTILAZNTLUARRL F1979
Talan namdanes nsesnuuuluuaauaznisasns fasin Talam e udawed n1seenuuuluues
AYYruUIALAN 29950083 ALALABS 219956ARTY LATNISVYN1AYYIUIUIALAN 2995
wannadesufisatuRanasidnnasing w9assan paaBaIaIADS 2993a3n3e nann1adesdu
uarneUszend \AenfuAFasIEnnaafing 1993990UALN1S
DC and AC circuits, semiconductor, diode, transistor, U‘Szgﬂ@?
bias design and small signal amplifiers, oscillators, DC and AC circuits, semiconductor, diode,
switching circuits, introduction to digital electronics, transistor, bias design and small signal amplifiers,
digital IC and applications oscillators, switching circuits, introduction to digital
electronics, digital IC and applications
244381 | MAVARBNRANT 3 1(0-3-2) 244381 | nsmaasWANg 3 1(0-3-2) U3uen
Experimental Physics Il Experimental Physics Il a5uNY
NIMARBILATAATITIHANTNARBIAEATY 119 naARBIALAATIEARAMIAaBRITL | 9edEn
WanwenyirugUnsol audReesuas nadienn AFAENANNIDUIBINFNT AITHIAIINTDU
WAINTDIANNE 2999NTTUAFEU WITATULAZ IS 2898817 N19finanenvirugUnIol ands
A1 YBIUEN NIFELTIBU NITANA NITUNTNADAUAT
Experiments and data analysis involve in optical AMFIALALN NITEIBATN 2999NTBIATHE
instruments, optical properties, photography, filter WINTLUNFAL WITVATULAZUBSFU
circuits, AC circuits, Thevenin’s circuit, Norton's circuit Experiments and data analysis involve in heat
transfer, heat capacity optical instruments, optical
properties, Reflection, Refraction, Interference
and Diffraction, photography, filter circuits, AC
circuits, Thevenin’s circuit, Norton's circuit
244382 | NVARSNARNSK 4 1(0-3-2) 244382 | nmaneassRANd 4 1(0-3-2) Uuen
Experimental Physics IV Experimental Physics IV 25U
nanesBsRazirzinantamaseaieariu Tlnd naNAREY WeuAaesils waslAszina | 9188
LAneEn N1anseaduena Uazq i iadnaduess maeaeslindaiienty dangnisollnlag
DYADN IHANGILL LAnma3n N19A9997ABKHAA u‘;:sﬁwﬁq
Experiments and data analysis involve in photoelectric, NUARTHIDIDEADN L%@ﬁzﬁﬁ: NTNARBIAR
particle detection, particle charge, atomic spectrum, ﬂ‘i‘i%u‘] Toun Wﬁﬂﬁf—gﬂ?ﬁﬂ ARndaznan Aand
solar cell 1psluans Randfonded
Experiments, instrumental development or data
analysis in topic of photoelectric effect, particle
detection, electric charge, atomic spectrum, Solar
cell, selected experiments in modern physics,
atomic  physics, molecular physics, nuclear
physics
244491 | FNNU 1(0-3-2) 244491 | dunun 10-3-2) | uius
Seminar Seminar ATUY

787%7
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A138UAN N1939u59nEaYa N193IAII9A N19ideu nnsdaniadedasiiiianls nasfudu
318974 N19HEEED N19eTU9NY waznTnaudadn 1ena19 naiausuasiidadaneime s
o TuLssifunnednuiand ARNA
Searching, collecting data, analyzing, report writing, Selection of seminar topic on interesting topic,
presenting, discussing and answering question in physics literature search, presentation and participation in
discussion in physics
244492 | TasesuAand 2(0-6-3) 244391 | Tpsssuiand 2(0-6-3) | Usuaia
Project in Physics Project in Physics 3187397
15991 AANE funnass vae Frungul] vie TAS9UNNARN Frunaasy drungul)
Aoilsziug natufinuasiinansing nsdenaieenn vaoRvlsrAng n19lenaneendnng way
ABINTITUATNITHUAUD NIFHNEAUD
Project in experimental physics or theoretical physics Project in Physics field, experiment, theory or
or invention, data recording and data analysis, academic innovation, academic report and presentation
report and presentation
244445 | Wipnaanuavn1Tlahiug 3(2-2-5) e
New innovation and invention 31873%7
winnsanlmiuavinaeluanaAniand T
miﬂ'ﬂmmuﬁmmwLL@z?}wi:ﬁ‘Hj 113
Uszhng nanns nauf uazmalulad anddns
uaTeRaNTing
New and update innovations in physics,
invention, principles, theory and technologies,
patent and petty patent
WiRanBuwiansa Ui Res 1 51880
244493 | nnsRnuidNTy 6 Winafia | 244492 | niafinmndaTy 6 wuaefin | Usueriw
Independent Study Independent Study Rl
A15A1ATT N1939u5ndaya N19ALATIEA N9 A13AuATT n139usndays n1sTiATnei
BYUI189U ATHALEUS LL@%ﬂ”Iiﬂﬁﬁi"lﬂTuﬁT}jﬂ NNFBEUIIYIIH NITHILAND LL@Zﬂ’liﬂﬁﬁi’lﬂT‘H
NNAMURRNS FndanesiuRand
Investigation, data collection, analysis, report, Investigation, data collection, analysis, report,
presentation and discussion in some topics of Physics presentation and discussion in some topics of
Physics
244494 | NN 6 wiaefin Tn
Professional Training 3787%7
ATRNUGUR Feus Lﬁ'wuﬂimumﬁfﬁm:ﬁﬂm
TurmiifeadasiuRandluaaulszneunis aedns
NASTVFBIBNTU
Training, learning, gaining experience, improving
working skill in physics in private or government sectors
244495 | anfiaftnun 6 vivaefin | 244493 | anfiaftnun 6 widaefia | Usua
Co-operative Education Co-operative Education 371
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deudaindszaunisoinigvinen Tueui BenZennlazaunisainiavingu Tuemd
\AeadasduRand Tuaniuisznaunis asdnaniniy \Aeadisuiand tusanuiazneunng a9dng
winlenyw Tugiuenidneuliniafisnan nievii nAsg astenaw Tuguewiinenfiniads
Tasonnstadudsslomivomianem a1 niarialasenisdaiinussTonide
Learning from working experience or work-based AL
learning in the area of Physics in public or private sector Learning from working experience or work-
as trainee or doing projects that are beneficial to the based learning in the area of Physics in public or
workplace private sector as trainee or doing projects that are
beneficial to the workplace
nasArnaniden WiRendeulideundt 9 miaefin
244301 | ARNABIAIUIN 3(2-2-5) 244301 | RANFBIAIUIO 3(2-2-5) | Usuen
Computational Physics Computational Physics a5uNY
nsdwmesitian n1sUsziIn nsMIAYeINTs m‘mwwmmmmﬁmmmqmﬁmmm%ﬁ'@g’ 8397
BuNGm uazayiug 780158Welsin NIINaLRAY TAgAAnd 819 n19UszHIH HALRAEYY
mmuﬂwﬂmﬂu@uﬁu AM9NIATABUYBIFNNTS NNﬂ’]‘ELﬁH'J wmmmmizuummiﬁg\iL%w&”m
ﬂgﬁuﬂmumwm LAZBNTEULANNITIBILEU N9 uazlai3aLdn miﬁﬁmm@gﬁuﬁ NALRRYUANY
AipsiziansaanAden nsAuIalain uay AN99NABIANNNTERNE AT aiUS s
Townunnnes n1adeulusunsunesfanesuarnis ANTAATIZAANARIALARDN NITATHITIAN
Wlusunsudndaguufitlymmeiand 38 ABnsuuunanf-anila nsduimasiy
Interpolating, approximation, numerical integration Las mamaaaL%m,ﬁul,l,mma‘aquﬁ%md@
and differentiation, iterative method, solution of Solution of Mathematics Problem in Physics,
nonlinear equation, numerical solution of ordinary i.e., approximation of single equation, solution of
differentiation and system of linear equation, error linear and non-linear  equation  system,
analysis, eigenvalue and eigenvector, computer Differential Calculation, Solution and Simulation of
programming and computer package for solving ordinary differential equation & partial differential
problems in physics equation, error analysis, integration, Monte-Carlo
Method, Interpolation, linear regression and data
analysis
244312 | NRMARSAIBUAN 2 3(3-0-6) 244312 | noufrensnuarlnsaienzaen  3(3-0-6) Usuide
Quantum Mechanics |I Quantum Theory and atomic structure UAZAN
pzpanAdielalansian namansiundnd nas naFansuang doydnuoifusn liaudn | eBune
Wagnugauazn1sinan3nglinueys 48013 \Bayn uaratlu azmenadnelglnsian Bldon | 9198

Uszanoidmduaniugiignin nqufnnssunauuunl
Tufuinan NguPn1sTunIuLLLTUAIIEY STUY
aynAmen uaznquiniansuAndass

The hydrogen-like atom, matrix mechanics, change of
basis and matrix diagonalization, approximation methods
for bound state, time independent perturbation theory,
time dependent perturbation theory, identical particles

and elementary scattering theory

BERBN FNTNFI BTN UL A
a7 Tasssdendsuuuuaziden Usngnisd
W NOBINNTTUNIMLLEUTIIAN TTULAD
LT wqwﬁmﬁﬂﬁ;@uﬁy@q&u

Matrix mechanics, Dirac notation, angular
momentum and spin, the hydrogen-like atom,
Helium atom, periodic table, time independent
Zeeman

perturbation theory, fine structure,
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effect, time dependent perturbation theory, two
system of state, introduction of scattering theory
244313 | nafans 2 3(3-0-6) 244313 | nasmanianiesduaczusfalodion 3(3-0-6) | Usude
Mechanics I Lagrangian and Hamiltonian Mechanics UazAN
UARARFYBINITUL TN ANNTITUBIAINTEIT N9 WARAAAYBINTITULIAN ANN1F29IANTE9T | BFLe
UszgnANaFansLULAINTa9Y aNn1suaLaRasiu uaraNn1srauERiasii nsUszgnalinasans | s1edn
nsUsrgndlEnarmansuuunsiasi waransue WUURINTBITURLNAATEAS UL LULER AR
sruuaynA wamanseasinguinie aenastin WAAIAATYBITEUUBUNIA NAAIFASIBITAY
WAFNAR3289 (VA uiande 2e9masiin naranszasna
Calculus  of variations, Lagrange’s  equations, Calculus of variations, Lagrange’s equations and
application  of Lagrangion  mechanics, Hamilton’s Hamilton’s equations, application of Lagrangian
equations, application of Hamiltonian  mechanics, mechanics and Hamiltonian mechanics, dynamics
dynamics of a systems of particles, dynamics of rigid of a systems of particles, dynamics of rigid body,
body, fluid statics, fluid dynamics fluid statics, fluid dynamics
244314 ﬂﬂqumq@ﬂﬂmLﬁEQﬁu 3(2-2-5) )
Introduction to Microfluidics TN
aongadsinlafiuguisaduansina B
AR ANNTIATUANNITNA HALRALYDY
ANN1IN13 A ATHFININITMaLazAIINY
Bevaslna n1aund aunnantsafiauiuman
Usrngnisoluanianis 2enaidnin
Adnlnsnaaluda (ndidnlngln3sa 35019
UsrRngdnzesmaqania saagneniguszgnd
209 [MaYaNIA
Basic concepts in microfluidics, governing
equations, basic flow solutions, hydrodynamic
resistance and compliance, diffusion, capillary
effects, Electrohydrodynamic, electro osmosis,
dielectro-osmosis,  fabrication techniques of
microfluidic ~ chip, some  applications  of
microfluidics
244351 | HapdgsAand 3(3-0-6) 244351 | RAndvasiapdeauazeunian  3(3-0-6) Usuda
Nuclear Physics Nuclear and Particle Physics 31873%7
AondifasnAnadulaseassozaon Sedifnd sngmadiosiuesianfesfiandnsaungs uaz
p9AUTEnaUresiaAfe e audRArasillARY e UIs Homanmiifeasialaad  uuudiades AN
Aoafed LuuINaarasiolafe s ANduanInga Aefes  ANTUANINGE  ussflaefes N9 | aBuns
SnafduneeenIanHSsRTuaaT Lrdaefadauaznis Fagdarasiunfgauariitenioedes n1g | 91edm

o ' aaa a

TAN15UNSIR LAgavssaynim Ujisenllainaes
AANF20IIRTEU N1TULILENAIUAZNITIINAIYDS

AUPRYN UWARINANTUAARYS

wUelenfalazN1TIIUTINA el R
ngidasiviesenniayage ASBUARN

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

fusion, nuclear energy sources

Andulfiandeynin  ngnisensng  uaznis
UANYBNTNHNIAT ﬂ’]‘i@n’]LLuﬂﬂHﬂ’]ﬂﬁiﬂﬁ’]u
uaziuudiaesandn  Asdiesdiuiendy
M39ULN N EirasEunsiReig I
Introduction to the foundations of nuclear
physics covering such topic as; properties of
nuclei, nuclear models, radioactivity, nuclear
forces, nuclear decays, nuclear reactions and
nuclear fission and fusion. Introduction to the
foundations of elementary particles covering such
topic as; symmetry transformations and symmetry
groups arising in particle physics. Conservation
laws and  symmetry

breaking,  particles

clossification and the quark model, and
introduction to unified theories of the fundamental

interactions

244360

Aandianraniiasiu 3(2-2-5)
Introduction to material physics
Trsea3euasiusranan seUuLaslATaasng
NAN AIMHLNNIBIYBINAN F1TRzA8DINT
uaznisunstuasuds nsfingUoesian auR
B9na aNUAN19AINEDN FHTRY NS
° a & DN n

ANTHAINNBIENA9DY aNTANIS AN autTRnag

1 @
WHWIAN

Atomic structure and bonding, crystal
structure and system, defects in solids, solid
solution and diffusion in solids, material
deformation, mechanical properties, thermal
properties, electron

optical  properties,

transports, electrical properties, magnetic

properties

g}
AN

Bad

244361

Aandaauranaud 3(3-0-6)
Solid State Physics
y = ¢ A o
Tﬂi\iﬂi’]\iﬁ\l@ﬂ ﬂ”lﬁL’N?_l’JLUN‘IJ@\?@@%T@EN@ﬂLL@K
Trseas19daundy n1sdawmileatundn nsauazes
= e v @ a
Tﬂi\iwﬂﬂ AHNTFLBIAITINSDHIDIVDILDY VI‘E]'H{]
o = d! o o =3 dv a ga
LOUNANIRANRNTINAIHILALNANIART NURILWBSH
Crystal structure, diffraction of wave by crystal and
lattice  vibration,

reciprocal lattice, crystal binding,

244361

ARndaauzanauds 3(3-0-6)
Solid State Physics
v X 4 ~
TAT9E5NNEN NI9AEIUNIBIARHIBINAN
T3auaclAseadedoundu n1sdamiisntundn
198U lnreslaTInan antRideanndeunes
& = o o & o o ==
2DILTY O BHUOUNANUNANTNAIURTNEN
dy a ga
WAl NRNAUNDSH

Crystal structure, diffraction of wave of crystal

in real space and reciprocal lattice, crystal binding,

U5umAn
a8U1Y

18397
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thermal properties of solids, energy band theory,

semiconductor crystal and liquid crystal and Fermi level

lattice vibration, thermal properties of solids,
energy band theory, semiconductor crystal and

liquid crystal and Fermi level

244362

wmalulafinisugnuan 3(2-2-5)
Crystal growth technology
Wawniszeamaluladnisugnadn szuu
gaynie nsugnuanlagmaiasie e
miﬂ@mmﬂfaizmaLﬂﬁLLﬂxYﬂizLﬂﬂmqﬁu%ﬂu
nsUgnuandauiaires allamass malulad
nnaUgananTuasfainiuazats indidnnan
MIRaeANan nednafiandnuuy a-2e9
Tna-vasuds, lo-vnsuds, To-voeuds uaz
2DINAI-2090A7 Taadiedi weslulmnand
fiun19UgnWan
Development of crystal growth technology,
vacuum  system,  various  crystal  growth
techniques such as chemical vapor deposition
(CVD), thermal evaporation, laser crystal growth,
sputtering,  crystal  growth  technology in
semiconductor and dielectric, crystal analysis,
theory of crystal formation with vapor-liquid—
solid, vapor-solid and liquid-liquid mechanism,

nucleation, thermodynamics for crystal growth

da
Catiptia

Bad

244363

nanmanddosfuuarnisidgnunsdiend
3(2-2-5)
Introductory Crystallography and X-ray diffraction

LARTATULALNUILITAE LATIAE19NAN
NNNIATVBINAN LTUIATRAVDINAN AANINUAY
svunuLanielundn 3801519918118 UWART
FHIUNAY aRTALIDsunNAIAeS Nquiinis
Bealunressediend wadeedins1zdnig
Geauustiond niaRgailauazniatimue
Trs9a319289KEN

Lattice and unit cell, crystal structure, crystal
symmetry, crystal geometry, direction and lattice
plane, Laue method, reciprocal lattice, structure
factor,  x-ray diffraction  theory,  x-ray
diffractometer, phase verification and

identification of crystal structure

ilm
TN

Bl

244371

aseansidnasin

Introductory Astronomy

3(2-2-5)

244371

argFAEnsLeasin 3(2-2-5)

Introductory Astronomy
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FLUURAAANGIATEAS N19TALUTHIUN A9
ANEAS AUNTOINNANTIFNERAT IR NANTIFERS
ANdUns ansanfind srungBey aiAvialluein
qn¥ wiam unuand

Celestial coordinates, astronomical measurement,
tool of astronomy, timing, the moon, the sun, solar

system, stars, nebular, galaxy

FLUURARAIGIAIEAS N19TAUTHIUNS
ANTIANERS BUNTUNIIAITIPERT LIRS
ANTIANERS A9TUNT Asenfing sTuugRuy
auiiAviatresnagnd wiaan wnuand

Celestial coordinates, astronomical
measurement, tool of astronomy, timing, the
moon, the sun, solar system, general properties

of stars, nebular, galaxy

agU1

18397

244411

noefaimsnnlevialmi 3(3-0-6)
Einstein’s Theory of Relativity

INABT UARAANDUNUT LINLABTUNI
Fuile szuuRTaBalAs wmuwediunin n1e
wlasaesiant doyyanulaianening ayiug
TAnniBent Alawndn
A lds ngniseusndlunamansnaiadn
ann1sauinlasdalmnd ngejniasanie way
A iugasneslasialng

Vectors, differential calculus, tangent vectors,
curvilinear coordinate systems, the metric tensor,
the Christoffel symbols, covariant differentiation,
geodesics, curvature, conservation laws of
classical mechanics, Einstein’s field equations,

Einstein’s theory of space-time and gravitation

)
TeAMN

Bad

244412

nufansdosdu 3(3-0-6)
Introduction to Field Theory

AUHULULNA LA DAL AN N s AN
AINTIALUUATENNA VLU BIAUIN FHNS
Trarl-nasaan aunnsuazngeuuesises
aursnanuuandiden auinudman inii
NOuHUNAAE aNN1TALTN NTVNRNYFNNIAT
Tnadalaulvan nalnaasdng

Galilean and relativistic fields, Lagrangian and
Hamiltonian of fields, Klein-Gordon equations,
symmetries and Noether's theorem, abelian
gauge fields, electromagnetic fields, Yang-Mills
theory, Dirac equations, symmetry breaking,

Goldstone modes, Higgs mechanism

e
18397

Taad

244441

rsasfadauazssuuidinsaednfognanfaines
3(2-2-5)

Instrumentation and Data Acquisition System

244441

I o - -
vasasledauarsruuidinsaadndasg
ABNAIGES 3(2-2-5)

Instrumentation and Data Acquisition System

ANLAN
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NANFATUTULFI W.el. 2555 NANFATUTUF9 WA 2560 ﬂ:sm
Usuilge
nann13daneiand gunssluazimailanisdn nanN13IAN1RANS gunsoluaviaila
STULAABYTANSAANS malantsiBenlaetuszuy N3 sruUAA TN RANS walAnns
daya N@iLL@:TUiLmiuﬂqu@Nﬂﬁiﬁ;@wGi@ enlesfuszuude YA 2999UAY
panfianed nrsudasuSutmnisiandidu T‘UiLm‘mmugumﬂ%@m’m@uﬁmm% 19
Fyyrouinin nsudasdyeyrennanniiiu@asia wiaslFunomsiandfludyyrodlnidn nns
ANTEBUANININTN wlasdnygroiennaanifiufiaia nnsaeuiay
Principles in physics measurement, instrument and N34
measurement, system of measuring instruments in Principles  in physics  measurement,
physics, techniques of interfacing with data collecting instrument and  measurement,  system  of
systems, circuits and control programs of computer measuring instruments in physics, techniques of
interfacing, physical quantities  to electrical signals interfacing with data collecting systems, circuits
conversion, analog to digital converters, calibration and control programs of computer interfacing,
physical quantities to electrical signals conversion,
analog to digital converters, calibration
244442 | Tulpseeulnaaiaeduaznisluunss 3(2-2-5) | 244442 | Tulpsmeulnsaaeiuaznisliaunas 32-2-5) | U5udi
Microcontroller and Programming Microcontroller and Programming a5UNe
ﬁugﬁuﬂm\fuimm@ufwmmﬂé anilaangau ﬁugﬁuﬂ@dfﬂiﬂiﬂ@uTmﬁﬂLﬂﬂé sorileengss | 9edan
715au9% gad1ds n1sBexsiaiussasnieusn 113 7130195 ¥R nsdensiatuagesnneten
Tusunsu 19991987 NTEAFINGY NITIANTTAUILAITHAN
Fundamental  of  microcontrollers,  hardware ﬂfm%ﬂwi@ﬁuwmmﬁu%@y‘@ 19 hunTHEag
architecture, instruction set, interfacing to external AHITEAUFY ﬂ’]‘iL%ﬂNGiﬂﬁU%T% LAZNNS
devices, programming with high level languages and ﬂ‘i:glﬂ(ﬁ
application Fundamental of microcontrollers, hardware
architecture, instruction set, interfacing to external
devices, timer, interrupt, memory management,
storage interfaces, programming with high level
languages, user interface and application
244443 | syuuanssnailsdndniuRAndusvend )
3(2-2-5) | AN
Embedded System for Applied Physics Bl

A0aenTINBITEUUANDINAHIF0
gunsaluazrdasfiodmiuiamnssULaNDINa
flafia nann1sfugIudmsunisimmIazIL
aNeINaaga N1TUszyndsruuaNaInaiesa
TauiAnd

Embedded system architecture, instruments
and tools for development of embedded system,
fundamental principles  for development of
embedded system, application of embedded

system on physics
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244444 | maEdRedmiun1aseuiang  3(2-2-5) el
Invention of Instructional media for Teaching TN
Physics Bl
nngUazynd AINEAUgIUeINATINaAARS
ARIERN Nouusindn i ARnuaznTau
wedlulnnang dmsunandenisaeuiand
Application of basic concepts in  Classical
Mechanics, Electromagnetic Theory, Waves and
Vibration, Thermodynamics for construction media
of teaching physics
244451 | FRRANS 3(3-0-6) 244451 | BRANS 3(3-0-6) Uuen
Biophysics Biophysics a5uNY
TasesBneuarnavineueesszuuganan nasans W39 WA uaz Wzl Faliana Mdn | 9198
Bagann JaiBedanin Baiandueanad TRANSE 19 a1518ute TUsiu 1oad tradUszam
1aslniang BoRANFBea399Me maiantedafland deyeyroddazany ana1UfiEen nzuanITas
UnIonERANS fne
Structure and function of biological systems, Force, energy and chemical bonding,
biomechanics,  biomaterials,  cellular  biophysics, biomolecules, DNA, RNA, protein, cell, neuron,
molecular biophysics, biophysical techniques, biophysics nerve signal, rates of reaction, transport process
instruments
244452 | srhunelulagidosdin 3(3-0-6) 244452 | wilumahdlagidediu 3(3-0-6) | U5uen
Introduction to Nanotechnology Introduction to Nanotechnology a5uNY
Arnsidasduianduesansudonnsdnnlaseatig AnBnareInITanIuIn ANSI0909 | T8
LATLOUNAIIU NN9F9LATIZATaRu1 TN N19Tn TA9RE1IUATLALNRIITH N1THARTEALNN TN
TrseasnafinandpsqanssmiBiannsew anlfianiz waneflefiastsiszaununlu Tassadsuas
uazlnsesdnernstanuil 0 77, 174 uay 2 Afuas anRenzesiaquili 0 87, 177, 2 7R n1s
n9dazeng Uszgndls Aonuiiuineesdammunly
Introduction to physics of the solid state in structure Effect of size reduction, introduction to structure
and energy bands, fabrication of nanomaterials, methods and energy bands, nanofabrication, equipment for
of measuring properties by electron microscopes, nano-scale analysis, structure and properties of
characteristic properties and structures of 0-D, 1-D, 2- 0D, 1D, 2D nanomaterial, applications, toxicity of
D nanomaterials and applications nanomaterial
244461 | FANFANsTvFuazaNTiaiends 3(3-0-6) T
Semiconductor and Superconductor Physics 31873%1

#fialasaasneniusy laseas1eandnuazlaseasng
uoUNESIIENEaTe nqusendie A-1Ew uas
spasalanzansfesingn nasuin i Tuansfiasania
naTnanTRintefandluansfedain Tnseasnenis
yin9muaznITEsNaIarAb§anafeiaingiasiieg

aNdREn19nIEAINBIfaineany dsngnisolanin
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ﬁﬁmm@lﬁﬂqﬁ F89A I LUUN A LATLULEDY
nqufddea nouindidin-dunn vsngniaol
innaas favineandegamgRgenanisdazyndly
Faringande
Type of bond structure, crystal structure and band
structure of semiconductor, p-n junction theory and
metal-semiconductor junction, electrical conductivity in
semiconductor, physics measurement in semiconductor,
structure operation and creation of some semiconductor
devices, physical properties of superconductor, critical
superconductivity phenomena, type | and type I
superconductor, BCS theory, Ginzburg-Landau theory,
tunneling effect, high temperature Superconductor and
applications of Superconductor
244471 | Ag1ANERSRANS 3(3-0-6) 244471 | ANFIPNERSRANG 3(2-2-5) U5y
Astrophysics Astrophysics %Tm
nsadenfiaaslan nnsUszyndnaman$iosii naiansitEluRandnisiaians, | ussene
szuulan-aaedund nMsuisedwivmaniinuazasns AFmun1srasnnagny annaduuasnAsn |l
unnilgauaz@en9nie srUuAI9g gUngiuay ﬂﬂﬂ?u%uUiiﬂﬂﬂﬂﬁﬁ’mQﬂﬂ 8813, goungR | U
AUNATNIDIANT NTIARENTIZBIANT NaAERSYB miLLN%’\‘iﬁ“ﬂmmqqﬂﬁ mﬂwm%’mmmwﬁ’mq N9
A199NT BIAUTENBUYBIBNAN ATWUINITVBIBNAN uazANAdTaIAagnd URBeRandesds | dalus
Earth’s motion, application of celestial mechanics, \uungenassmeasnnagny, n19aanIuas finwn
earth-moon  system, electromagnetic radiation and %ﬂuﬂ’msfu%y’umﬁmmﬂmqqﬂﬁ auNudmAn | Auada
matter, magnitude and color of stars, binary stars, stellar FBINNTRY Tassadn92e9 AqnE N9 #ag
atmospheres and spectrum, stellar motion, galaxy ﬁuﬂ:LﬁﬂuLLN:ﬂﬁﬁﬂm?u‘%&u%mmﬂmﬁqnﬁ AULDY
dynamics, the structure and evolution of the universe szuuningg ARndeesniuand 9n991a | uazen
Angndoadiu 25U"¢
Mechanics of Astrophysics, stellar evolution, | 9183%7
pressure and energy in stellar atmosphere,
matter, temperature stellar radiation, celestial
body spectrum, stellar luminosity, Nuclear
reaction as energy source of star, heat transfer in
star’s atmosphere,  celestial body’s magnetic
field, stellar structure, oscillation and wave in
stellar atmosphere,  binary celestial system,
Physics of Galaxy, basic cosmology
244473 | nanadngniasdii 3(3-0-6) | \ilm
Introduction to Cosmology 3187391
UsrdRmansuniAndesfiuaasinsana |

Ag UYINIsFUNeNITel Arwltindaeiiale

Weon Taseas192894N5918 LULS1A8INY
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H15ei

ENIES

TN91aINg1aE19d1g WI9IRnese1nnIg
Funm ArAsfidngana ogeesdnaana Ay
udseesdnIauaraansiin aanlnlason
Runsa '%’ﬂ‘i'mm;m‘%mnﬂ Ansltanesannaes
N9

A brief history of cosmological ideas,
observational overview, Newtonian gravity, the
geometry of the universe, simple cosmological
models, observational  parameters,  the
cosmological constant, the age of the universe,
the density of the universe and dark matter, the
microwave

cosmic background, the early

universe, the inflationary universe

244474

ANTIAINLYTIUATNAN AR 3(2-2-5)
Cosmology and Dark Energy
NUgMUINTIMAINEG LUSIRBING AN
é’ﬂim@3‘1/1ElﬂLLuuTﬂNﬂmﬁgﬂuﬂNﬁﬁmﬂmi
Funan130i§n3918 wuus1asinuueden
§n9971899N21BHLIN NaWAEHELAzNT I
NAIVBITNTINN uwﬁﬁwqwﬁmiﬁﬂmﬁha
AN liafiesiuanltindseesaansuus
pou 85157 [HlPUUBen1 NM9TuNIWNednIna
e paullasanfmasesdnna sasia
LAYWRINTUHA
Cosmological  principles, the  Friedmann
models, alternative cosmologies, observational
properties of the universe, the hot big bang
model, the very early universe, phase transitions
and inflation of the universe, introduction to theory
of structure formation, gravitational instability of
baryonic matter, non-baryonic matter,
cosmological perturbations, the cosmic microwave

background, dark matter and dark energy

m
Clalipki

Tyad

244496

AadiaRiFEn AN

3(2-2-5)

Special Topic in Physics

v o

Faaanizneiand ussiuuioyoyins viede

BaaAenuudaznianisfinen

Selected topics in physics at the bachelor’s degree

level. Topics are Subject to change in each semester

244494

FdafnRsINRANS 3(2-2-5)

Selected Topics in Physics
L"i"ﬂal,aquwwﬁm?\lﬁﬂﬁwqwﬁ wan NAnd

Uszgnd 3 ARNAA15IFIAAT 38 9N

Anen vae RAnduaeian

Selected topics in theoretical physics or applied

physics or astrophysics or cosmology or materials

physics

Usude
Ta
F1873%1
wazAn
ATUY

18397
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244332

paulndidnnsaiing 3(3-0-6)
Optoelectronics
NUFINIIUES LazAHFNTUEIa9Tanfuua
AotszAngidouas AvlaAvgnsaasuums 1imes
wraduasanfing nisaaafaauas nnsulszendliem
gunsol endlndidnnsefind
The basic knowledge about light, relationships of
materials and light, light luminescence instrument, light
sensors, laser, solar cell, light communication, applying

optoelectronic instruments for life

Tpgnein

244342

pENfanesLarBianIainddmiuAsn s rewRAnd
3(2-2-5)
Computer and Electronic for Media of Teaching Physics
nsuszed nadewlusunss TdsunsudnSagy
ABNRABSEIa e 1999dlAanvTaiindadning
ASuABNITEaUAAN
Application of programming, application program,
computer assisted instruction (CAl), simple electronics

circuit for construction media of teaching physics

Tpgeinn

244421

walulagnasanu 3(3-0-6)
Energy Technology

HypdiunsTEnaseu samunmuiaqiuuartu
DUNARYBIUNFINFITH Urantuazuloueiunig
Uazndandeanu n1siandss uuasning (ul¥
UaeTomed nandanazua i wasamin wassuann
AN WANITHIINAIIHEAULARAN WAIIIUIINAA
inEms WasIiaAdes nasuluuAsegmans

Human energy consumption, current and future
statuses of energy, quide line and policies of energy
saving, utilization of solar energy, electrical generation,
water energy, wind energy, geothermal energy,

agricultural energy, nuclear energy, energy economics

Tpgeidn
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AWLUN 1 AWLUN 1
ATANTTANYIFN AANSANYIFHN

001103 finwznE e 3(3-0-6) - - -
001111 AENSINguRug 3(3-0-6) 001102 NEIBINOBIAFINNI DN 3(2-2-5)

003134 miﬂﬁﬁmm:gﬁﬂmmﬁmﬁ'u 3(3-0-6) - - -

0041xx NENATINAUTE 1(0-2-1) - - -
005172 N159ANT9NIIATENETR 3(2-2-5) 004101 Aautunisenfiugtn 3(2-2-5)
241111 ATAANERS 1 3(2-2-5) 241151 WARAAR 1 3(3-0-6)
- - - 242104 RN 4(3-3-8)
244101 ARNF 1 4(3-3-8) 244101 ARNF 1 4(3-3-8)
- - - 244181 NIEUINIBNNIVLIAINAS T 1(0-3-2)

AFna
524 20 | wHaefa 574 18 | widagfia
AANIsANEIURNY AMANISANEIURTY

- - - 001101 A9 e ng 3(2-2-5)
001112 NENIBINGEAMU 3(3-0-6) 001103 aendanguglannsng 3(2-2-5)
005171 FARUATgENIN 3(3-0-6) 003202 msdAnsgunILAZRIUIREaN | 3(2-2-5)

005173 YinueEin 2(1-2-3) - - -
241112 ARRAERAS 2 3(2-2-5) 241152 UARAAE 2 3(3-0-6)
243101 Fadnan 1 4(3-3-8)
244102 ARNA 2 4(3-3-8) 244102 ARNA 2 4(3-3-8)

244181 NTEUINIBNNINYIAINAS T 1(0-3-2) - - -

ARng

243101 Fanan 1 4(3-3-8) - - -

594 20 | wHasfa 594 20 | wHasfin
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00XXXX AmAnuial (den 3(x-%-X) 001204 nEngengufinmii 3(2-2-5)
(001113) (nEINgEITREINIg) (3(3-0-6))
002201 wasiaslanan 3(2-2-5)
00XXXX AmAnuiaf iden 3(x-%-X) 004201 YARNATWUAZNISUARIBDN M 3(2-2-5)
FIAN

241225 ANNTBIBYHE ATy 3(2-2-5) - - -

- - - 241253 WARARS 3 3(3-0-6)
242104 WA 1 4(3-3-8) - - -

- - - 244201 ARRFEASFIATURRNS 3(3-0-6)
244211 NAANAS 1 3(3-0-6) 244211 NAAINRS 3(3-0-6)
244221 oMNANd 3(3-0-6) - - -
244281 NSNARBIRRNS 1 1(0-3-2) 244281 NINARBIRANS 1 1(0-3-2)

594 20 | wuowfia 594 19 | widasfia
AAnNsAnEIUans ANANISANEIURTY
OOXXXX AndAnuwiall dan 3(x-x-X) 002202 AN IUTTTH 3(2-2-5)
146200 | awndanguiledmgUszaed 3(3-0-6) 146200 AEnsInquiiteTngUayaed 3(3-0-6)
ANIE RN

- - - 003201 nsAaansuFIRNAAIA 3(2-2-5)
244232 | nouiudmaniin 3(3-0-6) 244232 N EfuNman i 3(3-0-6)
244231 | madnazionuazARY 3(3-0-6) 2442731 MaRNEz T EuAZ AR 3(3-0-6)
244251 | AAndyalns 3(3-0-6) 244251 Aandynalml 3(3-0-6)
244201 ARAPIRRSETNSLRANS 3(3-0-6) - _ -
244282 nanaassiang 2 1(0-3-2) 244282 NIVARBIRANS 2 1(0-3-2)

594 19 | wdHagfa 594 19 | widasfia
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244241 Asdeulusunsnnenfianes 3(2-2-5) 244241 | nadenlusunsunenfawes 3(2-2-5)
FMSURRNA ANSURRNA

_ - - 244221 | aomAand 3(3-0-6)
247221 NORIATIA 3(2-2-5) - - -
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244381 nMaARasRAnNg 3 1(0-3-2) 244381 | naviaaasRAng 3 1(0-3-2)

59 16 | wuaafia 594 16 | wiaafin
AANISANEIUATY aAnIsANYIUATE
244321 NAFAEANSIBINOR 3(3-0-6) 244322 | NAAARSIBIENRA 3(3-0-6)
244382 nanaassiang 4 1(0-3-2) 244382 | naneaasiAng 4 1(0-3-2)
244xxx Fyueniden 3(X—X—X) - - -

_ _ - 244391 | TAseauiA@ng 2(0-6-3)
244 Auaniaan B(x=X-X) 244XXX | A aniden B(X-X=X)
XXXXXX Ll altlnlte B(x=X-X) 244XXX | A nABNNG B(X=X=X)

- - - 247221 | afipAwAsIzd 3(2-2-5)

594 13 | wuaufin 594 15 | wuagfin
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