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Design Thinking Process for Digital Age Entrepreneurs
ﬂﬁﬂﬁ@qqmﬁmw WALBIATR
Thermal and Statistical Physics
NAATARTAYEUAN
Quantum Mechanics
yinEzganNAane
Physics Workshop Skills
AMINANBINANG 3
Experimental Physics I
A UBNIABN
Major Elective
A UBNIAAN

Major Elective

I

AMAnsAnEIUans
uuim’]m‘jmw;;éuﬁ/mﬂi‘mmﬁﬁﬁw
Integration for Professional Innovation
NINARBINANG 4
Experimental Physics IV
A UDNLADN
Major Elective
A DNIADN
Major Elective
A UDNIADN
Major Elective
A NARNING

Free Elective

26

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(1-4-4)

1(0-3-2)

3(X-X-X)

3(X-X-X)

19 Buafin

3(0-6-3)

1(0-3-2)

B(X-X-X)

B(X-X=-X)

B(X-X-X)

B(X-X-X)

594 16 NRILNH



244391

244491

244XXX

244XXX

XXXXXX

wuilit 4
AANNSANIAY
TAseuARng
Project in Physics
AHNUN
Seminar
A UDNIAAN
Major Elective
A UBNIAAN
Major Elective
ANADNND
Free Elective
593
aMansAneIUans

WRAMADNEYWRNeS 1 512317

244492

244493

NN9FANYNBNTE
Independent Study
ANAaFNET
Co-operative Education

I

27

2(0-6-3)

1(0-3-2)

B(X-X=X)

B(X-X-X)

B(X-X-X)

12 ARfn

6 UIYAn

6 UIYAA

6 NHIYAR
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3.1.5 ANAEUIYSILIU

001101 nurnaludiauszarin 2(2-0-4)
Thai Language in Daily Life
yinurnislan e meaiunnsws nsann Twns5uans Lmzﬁ’ﬂwmymmmm 98N
Tunsaeans nsReansb@iaUszsniulneaamniyas
Listening and reading skills in Thai for receiving message, speaking and writing in Thai for

delivering message, proper daily life communication

001102 AE1METFEINTG 1(0-2-1)
Thai for Academic Purposes
nnstannEn menunnTws NN N8 WATNNSLE 8 Hﬁmqﬂqﬁéﬂmﬁuﬂ’lﬂm%ﬁu
NITNAANRIIWLTNATINTS
Integration of listening speaking reading and writing skills in Thai with other fields, producing

academic works

001103 MEIBINGRAMSUTINUSLI1TN 3(2-2-5)
English for Daily Life
Fdwn dan afuazlennaoineasnquinigu ndnn1asEn1eIAIngEAIuNIg
Wa wa 911 e nisdemaayadasmaisaiumissuayauluginyaz s
Fundamental level of English vocabulary, expressions, phrases and grammar, English usage

in listening, speaking, reading and writing for communicating basic information regarding self and

others in daily life context

001104 aENEsNgEIRaNIsREATS 3(2-2-5)
English for Communication
Fdwn duau aduazlisnsoinendsnguiunan ndnnsliniudnguann s
gl a1 W ﬂ’]‘jiﬁ"lﬂm‘isﬁuﬂmumiiﬁm‘jﬁﬁjyumﬁLme‘m‘j‘mwLﬁ'mﬁuﬁwhmiﬂuﬁq
Intermediate level English vocabulary, expressions, phrases and grammar, English usage
in listening, speaking, reading and writing for communicating in familiar situations and describing

familiar matter
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001205 awAsnguIRanIsiassBimnisuasiain 3(2-2-5)
English for Academic and Professional Communication
Fadwn dnau afuazlieinsoiniendenge ndnnislenieigenguaiun1ai
A 27 W N9AANT LB UNIBINITANE LA TN
English vocabulary, expressions, phrases and grammar, English usage in listening,

speaking, reading and writing for communicating in academic and professional contexts

002101 ﬂ’li?”z}ll,ﬂﬂ‘[u‘[:’&gLﬁ@%ﬁﬂﬂﬂaaﬁ@ 1(0-2-1)

Technology Usage for Digital life

waAmAgafumnaklaEnsreRames uazBuNes in sanuasamineTu nannievin
qiﬂiiquﬁﬁmjﬁﬁﬂm@ﬁﬂﬁ nalsmaluladnuaonianesuazdumediis nslyeonuas
AN

Concepts of computer and internet technology, office software, principles of electronic

commerce, usage of computer and internet technology, usage of office software

002102 AAINRRIANWAING 2(1-2-3)
Digital Intelligence Quotient
%Zﬁ/ﬂﬂg‘iﬂN’mLL@zﬁ?%ﬁﬁﬁiN‘ﬁlLﬁlilfmyﬂ\‘]ﬁ/umﬂiuiﬂﬁﬂﬁimﬂ %ﬁﬂﬂﬁiﬁﬂﬂyuﬂyﬂgmmz
ANTEUYIA mfiﬁ’mm'ﬁ{mj@ﬁwmﬁmﬁfﬂm:ﬁﬂLﬂumjymj@ nnsdeanTan19fadasTanuaziiu
mﬁmﬂgwmﬁﬁﬁLﬁm%ﬂ\‘lﬁumﬂTuTﬂﬁm‘smmmzmﬁﬁﬂﬂﬁ
Principles of laws and ethics concerning information technology, principles of information

accessing and information, extracting information and presentation, ethical communication according to

laws concerning information technology and communication

003101 quw‘%ﬂ ATHAS IHNNSIANISTIN 3(3-2-5)

Artistic for Life Management

U9%0Y1309 N1TAITNTIRLUAITHRAINNATEVN WNAIANLAYTNUTTTN UIziBAanalay

v '
=3 A a

ad = o a a2 o/ y ¥ ‘dl o D

AhBInANAN nrenfnun gunsannlunisdilugden nsdanisdanaeuiianisnissiinu
FIANURTINTW NIFIANTINNFTA NN NNLUAZIALY UNUIMUAIHITIZBIRE HN157iN9
FIMAUKDN N3 IUNHIULAZN1999THEN NMSUARIDENTINGANTINNANADIEIITHAZHEIIHR

9w ngrane Einszdndu
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Life philosophy, living on social and cultural diversity, history and local way of life, Phayao
studies, aesthetics of living, environmental management for earning a living, physical health, mental
health management, roles and duties in cooperative works, persuasion, proper code of morality and

ethics, laws in daily life

003102 msﬁmmﬁ'ﬂmLm:ﬂfm‘%ﬂugmfam%%m 3(2-2-5)
Skills Development and Lifelong Learning
USey1n15An NANN19AABE19ATANTYILATAMEIAIATIZA MANNNTAABE 1Y
AINFIIA ARNNITHTHIIHTHUATNNTADAS mﬁ’ﬂmﬂ%ﬁui&mﬂm%ﬁm LAZUHIAAR BN
wule nMaimminEenesdann YARNANLATNNSUAANDBN IWAIAN SINBZNISAR TiNBZNISAN
BHNEIWNETIN ﬁﬂwzﬂﬁiﬁmﬂﬁlwﬁﬁmimmﬁm yinyzn19Reans LLNZﬁ/ﬂHZﬂﬁiL%ﬂugﬁﬂﬂﬂ%ﬁm
Fisiugmsuoman ﬁﬂmmqgﬂumﬁﬁuﬁquqﬂm@
Philosophy of thinking, Principles of critical and analytical thinking, creative thinking,
collaboration, communication, lifelong learning and growth mindset, development of social skills,
personality and expression in society, thinking skills, creative thinking, communication skills and

lifelong learning for future, personal financial skill

003203 L’%ﬂugéquﬁuﬂsséﬂ;ﬂeﬁ’mu 2(0-4-2)

Collaborative Learning for Society Creation

finmenna3engENe NaAnE1 TneTNuAsAT T AR DNy navinsrEanauiy
FeanennIsrineaindin nsnanveanTuiiansnaoe N199719uNN ﬂﬂiﬁﬁﬁuﬂﬂ@ﬂﬂ’g AT 119
AANNNTATHUHRTINY 9T N ﬁw%meﬁflﬁ'mmmmmm’mﬂgmmﬁuﬂ'ﬁﬁﬂw%ﬁmsfu
Faan MaganflauazUsudaentuannunaeniasnulas AosunadleisuAnsauns
Fann aaumszin A nATLazANNA AL IeNenN AN E0I Asnansdann e naseonduTn
WJ’]NLLG]ﬂG%’]xWVNf?ﬁNuﬁ‘j‘mLLN‘:T‘;WJ']NLﬂ’]‘m&;}%u

Community learning skills, study of the culture and way of life of the community,
collaboration, psychology of collaboration, public expression, planning, strategy formulating and
implementing plan in collaborative works, human rights and obligation, cooperation and adaptability
to changing environment, responsible citizens, awareness of value and importance of Thai identity,

acceptance of cultural diversity and respect for others
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v

003204 ﬂ"li’«%’ﬂﬂ"liﬁfﬂﬂ”lw FWINADN LATYNAN 1(0-2-1)

Health Environment and Community Management

mfum@ugmmquﬂmw N9t gIAMeeIAtles AElaandetinig
ANTIET M miv’;juwﬁﬂ/iyvmﬁlqLLqm@yﬂmmﬁqmm ﬂ"l‘jQ’NLLNHLL@&&T’]LﬁuTﬂ‘Nﬂ’]‘i%N&T’]uZ@ﬂ’]W
AIUIARDH Gfuﬁm%mmuﬁﬂlqu‘i'qu mwﬁuéﬁﬂ@?ﬂummw AIUIARDH WRSYNUW

Knowledge of health, analysis of one’s health problems, safety in living, searching for
community’ s environmental problems, collaborative planning and lauching environmental health
project in community, leadership in health, environment and community
003305 ﬂszuqumsﬁmﬁwaﬂLmuémstﬁugﬂsmaumsqﬂﬁ%ﬁ’@ 3(2-2-5)

Design Thinking Process for Digital Age Entrepreneurs

ﬂ%ﬁﬂzyﬁyug’mﬂ"liLﬁ%?jﬂi:ﬂﬂﬂﬂ’]iﬂﬂﬁ@‘ﬁ@ ﬂ’]‘m’]\‘lLLNuLLmVTW‘qﬁﬂiiNWNﬂ’ﬁLﬁu
dmsuyUsznauntanaaniAensniaiiugUssnounisyanana nsleind ssdadadmsy
Qﬁitﬂﬂumi%ﬁﬁﬁ@ﬁ@ NTLUINNTAMBIDBNILY UNIAANITETNHANILAENTLUINN1TAR
IBIDBNULY AATITH @’%ﬂﬁﬁﬁm@\aﬁjﬁﬁzﬂ@ummﬂﬁ@ﬁ@

Basic knowledge of digital age entrepreneurs, financial planning and transaction for
entrepreneurs, qualities of digital age entrepreneurs, usage of measuring tools for digital age
entrepreneurs, design thinking process, concepts of developing new products using design thinking

process, ethics for digital age entrepreneurs

003306 H‘Sm”lﬂ’liﬂ’J’INgéu’?ﬁlﬂiiuﬂ”l\ﬁﬁ”lﬁw 3(0-6-3)
Integration for Professional Innovation
m‘sujmfm'ﬁmwgﬂmmqmﬁmﬁﬂmv}vfﬁﬁémﬁﬂg’jﬂ’ﬁmwﬁfmﬁw NNFABNLULLAY

AT NUTANTIUN A EN AN TTUINNISAABIBBNUUL LAZANTETNTIIAUHIAABINTANTTH

VBTN
Integration of knowledge gained from general education courses for professional activities,

designing and developing professional innovation using design thinking process, creating concepts of

professional innovations

146200 muSIngquINaingUszasALaNE 3(3-0-6)

English for Specific Purposes
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AEBINgE WU UNT aniziatzaslnguwinen19Ws wa 91u wazdew A
AenaeiUaI2AnT2a9iRn
English in specific contexts focusing on listening, speaking, reading, and writing skills related

to students’ field of study

225211 Wﬁ“ﬂmﬂ%ﬂﬂﬂmnsm%@%’mq 3(2-2-5)

Principles of Object-Oriented Programming

Mﬁﬂmﬂ‘ﬁﬂﬂﬂﬂmﬁuL%aé’mqtﬁﬂmyu ARTENUINTITH m‘sv;ﬂvilu A1SRLNEA UWRTNITHES
21 NIANFUTBRANATA N9AIINUITBNITIIII NTANTUINANITOILAZTARINTARY N3
2BNLLL NMIRAW nanaaausaznisunywllsunsnlne lnadesflefivadt

Principles of object- oriented programming including abstraction, encapsulation, inheritance

and polymorphism, exception handing, building GUIs, event- driven programming and multi-

threading, design, develop, test and debug

225212 ASRRARNIULBLUNWRLATY 3(2-2-5)

Web Application Development

ﬁug’mm‘jﬂ/@umfiu m‘sﬂ’wmﬁquﬁmémﬁg ﬂ’]‘jﬂfﬂﬂLL‘LILlL%UTﬁLLNﬂGN@ViﬂﬂW@VIJ’W@
EAELA MaRmssdanisiulen nsfinnedugueeya Mameunaiu nadiAneanis
Wonnwiules

Fundamental web development, Front-end development, responsive web design, JavaScript,
Back-end development, connecting database, web deployment, case study of website development
225231 Tﬂ‘saﬂgﬁa;@ﬁaLLazm‘fimsﬁzﬁﬂzumau%% 3(2-2-5)

Data Structures and Algorithm Analysis

ﬁﬁ@“ﬂy@zﬁ@ FNENITRY 18N1TEEN B9 NBIEDN UAIABY AN NI %ﬁmjmjﬂ
WINTTTN N19BEY NITANAT NITATIZITUABWIE TWADUAENITULNUENUAZLENTW: TURBWAT
WUUaLlEY fnuan1snade

Data type, arrays, linked lists, stack, queue, tree, graph, abstract data type, sorting,
searching, asymptotic analysis, divide and conquer algorithms, greedy algorithms, dynamic

programming
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225271 wdnmalysymleziug 3(2-2-5)

Principles of Artificial Intelligence

nannng uazsrifasyoymlasivg wudiaainfisans 1unenasnisaum ms
Lmumwg m‘jLLﬁyﬁiym eIy mcﬂmuumwﬁi WHuE m‘n“?%uéﬁ@m’%@uﬁ/ﬂwz}u NIFUSZHIRNA
AENTTINER LLmizLﬁﬂUﬁ%Wﬂd@Tﬁuﬂmfyﬂﬂﬁ:ﬁwé

Principle and history of artificial intelligence, state space, search algorithm, knowledge

representation, problem-solving, reasoning under uncertainty, basic machine learning, natural language
processing, and methodologies of artificial intelligence

225312 miﬁmmu,@ﬂw?zLﬂ%’%@?ﬁﬁ%’uqﬂﬂsﬁﬂmﬁ@uﬁ 3(2-2-5)

Mobile Application Development

ﬂmﬂmmﬁmm@qﬂﬂﬁiﬁmﬁ'mﬁ sruulfuRnng ﬁyuﬂmﬂmfﬂﬁLLﬂ'ﬁNﬂJ%ﬂﬂ&Tﬂqﬂﬂﬁﬂi
\ARBUT 5’{}@7ﬂﬁTﬂiLLﬂﬁwixﬁqﬂﬁ mi@ﬂmmuLmzmiﬂ’wmﬂ'quﬁmﬁiﬂﬁuvﬁﬁmmmﬂﬂ N9
@%qpimﬂymj@ ﬂﬂ‘ﬁLﬁUﬂyﬂHﬂ ﬁﬂuﬂy@H@TuﬂﬁﬁﬁwuﬁTNU’lﬁlLL'EJ‘]JW@LV"I"I?/H mzjﬁ@wf@ﬁ“ugﬂmﬂi
aelu miv"mm‘[ﬂiLm‘mﬂiwﬁG?@?ﬂﬂ%’ugﬂﬂiiﬁmﬁ'@uﬁ

Mobile architecture, operating system, basics mobile application, application lifecycle, design

and developing graphic users interface, data passing, data storing, database for mobile application

development, internal device interfacing, mobile applications development

225331 3wﬂ'1ﬂ'ls°z:’@§mm$ﬂ'ﬁﬂizqﬂ¢; 3(2-2-5)
Data Science and Application
LLu']ﬁﬂﬂ@ﬁﬁﬂﬂﬁﬁﬂﬂﬁ%ﬂyﬂﬁ@LLNZ%@H@%M’IG‘IT‘I&QJ ﬂ’]’iTﬂ’iLLﬂ’iN@%ﬂW%/ﬁﬁVIﬂﬂﬂﬂ’ﬁ‘ﬂyﬂﬂj2\1 N3
Lm%ﬁmymj@ ﬂﬁﬁﬁ’nﬁumﬁmiﬁ:ﬁﬁ%ﬂﬁa, m‘ﬁm‘mzﬁ"f;ﬂyj@ ﬂ’]‘jLLﬂﬂx‘lﬂym;ljﬂngﬁLLNuﬂ’]W st
voyadmsUNIsFnanla uasinuelaqrimnAnemans Iy A
Concepts of science data and large-scale datasets, programming for data science, data preparation,
statistics for data analysis, data analysis, data visualization, data for decisions, and current topic in data
science
225341 \ASDPIABNANADSHINSLNTSNMUIZENAUNIS 3(2-2-5)
Computer Network for Software Development
maluladiadorunanfiames ¥lnrednsaany LIUFIA0IATDYY BAATDYALAS

Ay Ranansiilglunisdesns uarnsdafnans gUNTsiAEe1Y N13ATI9TUIBRANGN
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Lme‘a‘muqmyﬂﬁmW@m ﬂﬁﬁﬂﬁﬂﬂﬂﬂﬁ‘ﬁiﬂﬂ“ﬂﬂﬁﬂyﬂﬂﬂ TusTnnpaindesny ToRuannsa
PR eBumeTin ANTUAYEENATETNY WMATANISIINTIHE N15USMISTANIIASETNY
Haeau gonauaTUsnIssAnITIAT a2 18R N TN UIS YANNITLASDLIERINSY
Bumaaifinunsnasanas

Computer network technology, types of network, network model, types of data and signal,
transmission media and multiplex, network hardware, errors, error detection and error control, data
flow control, network protocol, IP address, internet, network security, cryptography, fundamental of
network management, software network management  for software development, network

fundamental for Internet Of Everything

241151 UARAR 1 3(3-0-6)
Calculus |
AfauazAEReLinaslondi eyiisuaznsryns UaRlsLaznIsUsTns made
NIANUBRUE UBHUE INATILLL VBN UAZ IS ULANANS BN
Limit and continuity of functions, derivatives and their applications, integrals and their

applications, techniques of integration, improper integrals, matrices and system of linear equations

241152 UARARK 2 3(3-0-6)
Calculus lI
=Y a i an a o/ 4 ¥ Aﬂy ¥ o L
AoAdinraanaes e Nl s Usnusasiauienn a1AULayeynInnIanIzans
DUNTHWELARTVRININTUYAFIH NITNIUTAUSIBIANRY TeuuRNABITY uAagaEaIlenduan
TIIRBIAIUL T
Vector algebra in three dimensions, introduction to line integrals, sequences and series of

numbers, Taylor series expansions of elementary functions, numerical integration, polar coordinate

system, calculus of real-valued functions of two variables
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241253 UARARN 3 3(3-0-6)
Calculus 1

a

ANN131 39D NE LT B9RANLAZNNTUTZYNS LEWATY 52U uazi R ISR anuidn
wARAARYBITINEUANTTImMANfLUTuLarN1TUSTENR
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

242101 wanLAN 4(3-3-8)

Principles of Chemistry

AFSUATNNITA TAseaseAeN sYUUBenRn Wuﬁ:ﬁmﬁLL@::TWNN;NTNLNQN SICENaLaf!
a9RNIE URABeNAR ne 199uts 2m9man srsazans gomwamaniosm aaunamans
A auAaAR Nan-ua R ndfuedss iRunaos

Matter and measurement, atomic structure, periodic system, chemical bonding and
molecular structure, stoichiometry, chemical reactions, gases, solid, liquid, solutions, fundamental
thermodynamics, chemical kinetics, chemical equilibrium, acids and bases, electrochemistry, nuclear

chemistry, environmental chemistry

243101 F9Aneviall 4(3-3-8)

General Biology

sufaudsnieinenmans qoianld n13dasuy uarasiaduesdin raauaz
LHUNUBRTN W’uqmﬂm% ATMUINTT AITHRAINIATE289REEIR TAseaaanazinTiasiauas
& Hrmnauasngfngsy

Scientific methodology, characteristics, organization and chemistry of life, cell and

metabolism, genetics, evolution, biodiversity, structures and functions of plants and animals, ecology

and behavior

244101 ARNA 1 4(3-3-8)
Physics |
PENNSTANNRANE UBHNaIMNANSUAazBN1BIINIAaS NMSLARBRAILEDIINNAIIHLSS
T4 1 86 n9iaaaud neleaunaluangg m\lﬂ@“ﬂﬂﬂLL‘NLLﬂzﬂgﬂ’?‘jLﬂﬁlﬂuﬁI“ﬂﬂﬂﬁf}ﬁu

nMSLAA NI LU UNaNLazNamansrasdanuienss Tuandnuaznismm s Wi uaz
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ﬂgm‘mg%ﬂﬁuﬁmﬂﬁﬂé ATAYDIAANT NAANARTIBSINA ARMUATNNTAY (/e uazn1alna
Wa ANURYBIUAY TEULIANAAZNITHEIIY mw;ﬂmm:qquﬁ ﬁzuuﬁyﬂsﬁqmuﬂﬁ ANNT
ﬂmummngmmmwwamﬂm%ﬁgﬁ wqislf]@@ﬁﬂmﬁv’]ﬁﬁ LR PRBIUAAIIHT DY

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 AFNA 2 4(3-3-8)

Physics I

Trivnadin dazqiniuazussnnalinin wnwadaniniannisyg nauudasiuy
AT neauiiNaaInnguanngd @nawn aawgiuazanledidnnan nazuatii
WAZAITHATUNTN 2995 INHINTEUARTI BITUH INE NUAZUIAIALIATHINUHIMAN 1aNLAeS
AN N Liﬂﬁﬂ@ﬁﬂﬂﬁiLﬂﬁlﬂuﬁ'ﬂmﬁﬁzﬁw A ﬂg"amﬁTﬂ—mm‘;w LAy ﬂgﬂﬂQLLfﬂNLL‘U‘;
nnawileainBausingn uazngrasianas uwasdfinWanssuaady 2995 mnanssady
aasdagmmAn fawilani fufuderg nqugduivsn ARnagalia AAnaRdouin ARNG
araaN uasAANARIARYS

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,
source of alternative current, alternative current RLC circuits, relativity theory, modern physics,

quantum physics, atomic physics and nuclear physics

244103 ARNAMDBIAN 4(3-3-8)
Introductory Physics
ASIRFAATT % WARNE ngnaAdeud wssluunas viuazndse Tuauiiuaznig
W4 NRARDUTALLLMEY FNTRYa9sanT namMansIasiia Uangnisainanuas nsdi windly

Tawndng unmdnnmwn asasindesen ARnayats
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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 ARNFINLIFNARSTININ 3(2-3-6)

Life Science Physics

PUILUAZNTIA @@umﬂm%umwaﬂﬁﬂ@]‘gmilﬁ@uﬁﬂLL‘VILINLLmﬂ’]‘imgm’m WAIITHUAE
fAndsrnsseny aosaniAnasdanguaslasenszgnuanilede namansuazgoanifntg
AenNTeITes e ARnauentsninla mw‘;@mm:ﬁqmwwamﬂm‘; AAMADILAZNS A B
simsmansuazimgUngos nuazddnmsafindidacny el Afnduasssd Adnduedion
AR ALARYS

Units and measurement, kinematics and dynamics of transitional and rotational motion,
work, energy and power of body, elastic properties of 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 ARAIVWATSUNTIE 2(2-0-4)

Medical Physics

ANARYBINTY FNRIDA MUUATNATIU mwﬁmmﬁmmm'ﬁ NTNYU AHIABYATNNTT
R TNLN‘LA@]’NL%@HN NAFANIVBIMA N1TABLFI ATTNNIA 115 MAIUIBINTEUAADA ATIHGN
An wAland 2oalN8a nnsvenadareslan Ansaulusneniy natuile e uaznis
aUFLEY AANSaNTlERng Haurnans wuazusndn RAnayANLazTuimnInged

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 body, muscle, sound and response, ultrasonic waves,

optics, electricity and magnetism, modern physics and radioactivity
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244106 ARNFINLIFAASURLINALIWIAT 3(2-3-6)

Science and Technology Physics

NANNITAUIIENENT AN WARNE, N1997, Wag, N1Fulawiueg, uNAed, NAAERT,
JTULAZNANY, FNTRIBINAIAINENT, ﬂ@ﬂﬂﬂm‘gﬂﬂdTM@, LVI@J‘;TNTmmﬁmg, ﬂ?ﬁlu, Tnszua
LAZHIAEN v, e, neufdnivsnw, Adnaga i

Basic principles of physical properties, measurement, units, conversion of units, vectors,
mechanics, work and energy, mechanical properties of matter, fluid mechanics, thermodynamics,

wave, electric current and electromagnetism, optics, relativity theory, modern physics

244107 AANAMBSTANA 3(2-3-6)

Electrical Physics

A AFERaT g WAANE Usngniaoindu (nadis dazqnWauazusannaluma
npsaHN WanUszgIILLE UL A9 g nsmauairnennguana dne i
AT LAz AT IABIANYEN NaTuaiNWALAEANATYINY 2997 WHANTZUART FTUsmAN
LATWAITIAAEHNLHIMED nIRBTEUNNLNMANaINNISARauTiun sz i nguaslam
MATLALNYYDILDNULIT mimfimﬁfmimé‘mmmgmquﬁmﬁ Armmileasin wiasiin
TANNTUTEFY 2995 MANTUAEF 2999871518a% ﬁLﬁﬂWiﬂﬁﬂéﬁyuim

Mathematics in physics, wave phenomena, electrostatic, 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

circuits, RLC circuits, basic electronics

244108 wANNANN 3(2-3-6)
Principles of Physics
44 4 . : —a 4 A .
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Brannasinaiugiu
Motion in 1 and 2 dimensions, circular motion, work and energy, rigid—body mechanics,
properties of matter, fluid mechanics, wave- vibration and sound, lens, properties of light, heat and
ideal gas system, thermodynamics, kinetic theory of gases and heat engines, electrostatic, 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 and Faraday’ s law, source of

alternative current, alternative current circuits, fundamental electronics

244109 ﬂﬁ‘ﬂ@ﬁ;azmﬁﬁugm 3(3-0-6)

Basic Physics and Chemistry

AUILNNTTANIANYIANEAS USHIUENRIS WA USHIUINADS N1SARBWT W 1 AR
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Scientific measurement units, scalar and vector quantities, motion in one-dimension, motion
under gravity field, force equilibrium and Newton’s law of motions, rotation, rolling, torque, physics
of rotation, rigid—body mechanics, momentum in mechanics, conservation of momentum and collision,
work, energy and conservation law in physics, properties of matter, atomic structure, chemical

bonding and molecular structure, stoichiometry, chemical reactions, gases, solid, liquid, solutions,

chemical equilibrium, acids and bases

244110 ANYIATHAS IHATWEMAS WAT ADLWT9 3(2-2-5)
Science in Movies and Entertainment Media
AM9ALATIZ 391900 ANYEERILasWIAlWlaE A NENa S AeNTA aflmy 1199 W
gy iNNd WaAeAY AumuInITuaLYnIRe e AN MAaRS wialulagiulaniaqiiuenn

LSRR LFUBININLUAT LAy RDITT
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Scientific and technological analysis and criticism of science and technology in movies, comics,
anime, manga, novels, games and other entertainment media, imagination and reality of modern

science and technology inspired by entertainment media

244181 suifleudBndvensans\BaRang 1(0-3-2)

Scientific Method in Physics

ngunaymImaAsanenmans 1eyadaulaisn wiasdedauaziznisinfignans
LMQN@LL@sz‘iﬂTuﬂ’]‘jﬂﬂﬂﬂd ANFTRANNANITNAREY NITALATILANITNAREY NTINUATNS
SILERER NnqunafiAuazisnisnnnssy N19ANMINIATRANAIA N1TBBNULLAITVIARDY
939 ITTUNNALINTG

Problem solving by scientific method, treatment of single variable, laboratory instruments
and methods, reason and logic, data record, data analysis, graph and graph analysis, statistical

theory and least square method, error calculations, experimental design, academic ethics

244201 AGAANASAINSURANT 3(3-0-6)

Mathematics for Physics

LIRS WRZANAS NS LfJﬂLmﬂ‘;L%dﬁLﬂ‘ﬂz‘lg"ﬂg‘Hq\‘i BUNTH ﬂﬁiLLﬁ@GVjJL%EI‘ELLN%@’T]J@WGﬁ
Nuﬂ'm%qméw"’uﬁmﬁzymemﬁl,%mléﬁ’uﬁﬁm ToyrANE HANUATIOULYR WINFUR LAY
LARAREYDINNTULISAY WARAFEIBIFALTBnDY

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 nAINNT 3(3-0-6)
Mechanics
dl dl a o/ i a o/ dl an an an
NHNITANAUTVDINIFU ﬂﬂmﬂmLLuummu‘ﬂmmmmmmTu 186 2 4 waz 3 4F
NN9EM USIFUENAN NSARENTHNTIUaBI(IARY N19LARUTYBTILEYNTA NSLARDWT
o & & A& ¥ i g ¥ il ¢ a o
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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 system of
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particles, introduction to rigid body motion, introduction to fluid mechanics, introduction to Lagrangian

and Hamiltonian mechanics

244221 ﬂﬁn@;@eqmmmwu@m%\mﬁa 3(3-0-6)

Thermal and Statistical Physics

ANNNTADNE NEeInes I nufing dpdnsanslumuazaiacenn eulnad dne
9199 11 AN AN TUAL AT TN HTZDIUNNTIIAE WA ILFEALATUNITIWA BT W83 LM
Tmmﬁﬂﬁﬁ’umq@uﬁﬁ%mmﬁ mwﬁwuﬂmmmﬁﬁﬁ]ﬁgm ndnaenuIeInaraRSIBIaE A
WINTUNITUINUAS HINTUNITATU FERULULUNNBIIRE - IUARTHWN FEAULLINESH -Ausn a8a
wuulua-Tasialas nsUszynanarans Bt

Equations of state, Law of thermodynamics, Carnot cycle and engines, entropy,
thermodynamics potential and Maxwell relations, Gibbs free energy with phase transformation,
thermodynamics with chemical-reaction equilibria, probality and basic statistics, basic principles of

statistical mechanics, distribution function, partition function, Maxwell- Boltzmann statistics, Fermi-

Dirac statistics, Bose-Einstein statistics, applications of statistical mechanics

244231 ANSARALTIDUUATARK 3(3-0-6)
Vibrations and Waves
2 : 4 U R . 4 o v 4
ANTNUULURAGT AUN1TAR UTUNAE TR AANIAR U LaTAA WY AN TR2eIAAY
MMTAATIAUULYIELT NRFATARTIBIARY ARWUNIAN (WA
Modes of vibrations, wave equations in n-dimensions, traveling and standing waves,

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

244232 NEusARN WA 3(3-0-6)

Electromagnetic Theory

TN a8 wanadn aun MW uazawIn &aunnusanuianas 2edymnn
ATLBULATE NN B ALAZIUS e LA UTULNIMAN AR FHNITUNNTIRE LATARKLHIAAN (WA
Tugnans

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

in media
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244241 nrsdeulusunsuaanRanasdmSURRNE 3(2-2-5)
Computer Programming for Physics
dana3fin laseasvweslusunsy nsdsyawiuazesnsnlusunss winensdous
firmnanisvineueeslusunsy Seulannsdnaule m‘mwﬁﬁLmzﬂﬁ‘m‘szfmmzﬁﬂM%UQﬁumﬁuﬂﬁﬂﬂ
A a fd‘ dl ¥
NIDINYIFNATYILALIVDN
Algorithm, structure of computer program, data input and output of program, types of
variable, work flow of computer program, decision condition, iteration and application for Physics’

works or relevant sciences

244251 ARNAgAMN 3(3-0-6)
Modern Physics
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BZADN ANMNAAILARU-DUNTA LATIET B lHana ARnaanIuzanuds lasesasneianies
NANFHINARYTUATBUNAYATIH

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

244281 ANSVIARDINANA 1 1(0-3-2)
Experimental Physics |
ﬂ’?‘i’ﬂﬂf\]@ﬂLLﬂzaLﬂ’ﬁqzﬁN@ﬂq’iWW&ﬂﬂLf‘sl;il’]ﬁ/‘l_l LIy HAR LLNZﬂ’I‘iLﬂﬁlﬂuﬁ ﬂq‘iﬂié’%/ﬂﬁ
WENIW NAAFRTIEI A
Experiments and data analysis of force, mass and motion, energy conservations, fluid

mechanics

244282 ANSNARBIRFNS 2 1(0-3-2)
Experimental Physics Il
N199DNLULNNTNANDN, ﬂ"l’ﬁLﬁU‘i’]U’ﬁ')N“ﬂyﬂH@ meﬁﬁmﬁﬁ:ﬁﬂy@aﬂ@ﬁLﬁ'mﬁ’ufwwy’]
A09 WHIARNFER F13ABRNYEN ANTUNIMAN ANTRTEIARN ARWRY ARWEES
Design of experiment, collection and analysis of data concerning electrostatic,

magnetostatic, dielectric matter, magnetic matter, properties of wave, standing wave, sound wave
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244301 RARNMIIAIUIT 3(2-2-5)

Computational Physics

nsdaulisunsunenfanesifioAusnainas Bedaiareelynmiadnmansi
ﬂ%li?%ﬁ%ﬁﬂﬁﬂzg 877 N15UFHIIANIDINALARUENNITAYT HALRAYBITZULANNITN BN
LAZTIBIAY NIATUIUBYRLE NAIRAHUAZNITIIBITNNTEYRUTETY LazayRHE Lo s
MTAATIZARIHARIALARDY NTAUITIATZIUS ARNNSUULNDWA-ANSIA N19BMADSILUIan
m‘iﬂma@m’%@Lguummﬁmiqzﬁgmd@

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 and partial differential equation,

error analysis, integration, Monte-Carlo method, Interpolation, linear regression and data analysis

244311 ARANAATAIDUGH 3(3-0-6)
Quantum Mechanics
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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 wquﬁmaué’uLmz‘fﬂsm;ﬂmmﬂu 3(3-0-6)

Quantum Theory and atomic structure

nafERTAVENG doydnuniiuan TusudnBamiacaiu aznonnaslnseu Bdos
AR A19NTIR NEFN1TTUNMLLL AR LAY Tassasndsuunanden Usingnied
WA NBINMSTUNIUULERA LAY STUUADsanIuE NaEdnianazidecn

Matrix mechanics, Dirac notation, angular momentum and spin, 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
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244331 ﬁﬁumaméummsﬂszqﬂé 3(2-2-5)

Optics and Applications

ANTRBINILAINTBINAY TTARAIARTIS2IAMA TTUEEUUEEN Aala lauaUI9
N92ANWNLAY NITANNIENSIE ATTHARIATBIANE ﬁﬂuqﬁﬂ‘mi NN399NARUUES NNTUNTNEDA
MaAALMLAENTAIATEIWEES dARREIuAzaARg 1nTARe Tnanlsiedi lawed Fasugide
WA NNTUSZHIARANTWRATS ADNASARTATTALD B 99

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, optical sensors, digital image processing, introduction

to computer vision

244341 9asiWnuarERnVsaing 3(2-2-5)

Electric and Electronics Circuit

1995 TN 1NTLUERTILATNTLUAFST U §157 9siaudn (alem natudainas
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Haspuientunaasidnnasing Q\i@iiQNLLNZﬂ’]iﬂ‘j:ﬁﬁqﬂé

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 ﬂﬁﬂ@;ﬂmﬁfamﬁﬂmmz@gmﬂ 3(3-0-6)

Nuclear and Particle Physics
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Introduction to nuclear physics covering such topic as; properties of nuclei, nuclear models,
radioactivity, nuclear forces, nuclear decays, nuclear reactions, nuclear fission and fusion, foundations

of elementary particles covering such topic as; symmetry transformations and symmetry groups
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arising in particle physics, conservation laws and symmetry breaking, particles classification and quark

model, introduction to unified theories of fundamental interactions

244360 ARnaTaRFaRsITaInY 3(2-2-5)

Introduction to Material physics

TR NDLADNLATANTY TEUULAZIATIATNNAN ATNUNWIBIDBINAN B19A2a1E
vasufsuazniaunaturasude n1aRngUansian auRiBeng auliiniennsen auliiniemtg
Wa9 N1 BENATEN ANV NG FuTRnIuHmAn

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

¥ <
244361 WANANATULABILIY 3(3-0-6)
Solid State Physics
WEAUATLARTY LINMBIN1TAABUTATBILARTiY uantause U3Re59 UsgRaunay
2 A oA = s = A = o 1N
NIIALULHIDIARUIHBITINHNAN, NHVBIULINN AafamlanTundn nsduuazaNtRiZnNy
F9UIBN WD NOEFUOUNANN KANFNSAIERIUATNANIIAY WRawesH
Basis and lattice, lattice translation vectors, Bravais lattice, real space, reciprocal space,
diffraction of waves by crystal, Bragg law, crystal binding, vibrations and thermal properties of

phonon, energy bands theory, semi—conductor crystal and liquid crystal, Fermi surface

244363 HANMERSLATINSIALNLNSRIEN D BIAY 3(2-2-5)
Introduction to Crystallography and X-ray Diffraction
ANHIRTVDINGN ABN1TUDILAND NHTN1TABNLLIBITIRENG LATEIALATIENNT
AeauFdiand nsRgana wazntaimunlAsIasIIaIwan
Crystal symmetry, Laue method, theory of x-ray diffraction, x-ray diffractometer, phase

identification and crystal structure determination
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244371 ASTFNNASVISINANNBINA 3(2-2-5)
Spherical Astronomy
STUUARAANTIFNERT N3TALBHINIIANTIANARS GUNTINWANTIFNERS 19R1NN
ANTIFERS FIUMINTES ATIUNS ANBTIRD ANILATIIA LmeMi’mqﬁluﬁ
Celestial coordinates, astronomical measurement, tool of astronomy, astronomical time,

position of moon, sun, planet and other celestial objects

244380 VINWLAWNWARNN 3(1-4-4)
Physics Workshop Skills
= ¥ PN i A P g A '3 A o
ATdENLLLAMEABNANWMeS ATavllena 9iulany nnsdien A3esdEud raeedn
Aas PEBIREN 3 15 Mevunuaenes wapsleynalini mdasasdetunisufifniee
Computer- aided drawing, machine tools, metal works, welding, CNC machines, laser

cutter, 3D printer, printed circuit board making, soldering, electrical tools, safety in workshop

244381 ASNARDIRRNS 3 1(0-3-2)

Experimental Physics Il
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Experiments and data analysis involved in energy, the law of thermodynamics, work, heat,
internal energy, state, reversible and irreversible processes, heat transfer, heat capacity, transport

processes, Maxwell- Boltzmann, Fermi- Dirac, Bose- Einstein statistics, applications of statistical

mechanics

244382 AnanARBIRANG 4 1(0-3-2)
Experimental Physics IV
nManARes WEanamuAEasiinife AnyAsaduRanayalna wu dangnisoiin -
Tndldnsan n1angeainaynia Uazq v auansieesnznon lwaages ARnaRaLARYS
Experiments or instrumental development relating to modern physics such as photoelectric

effect, particle detection, electric charges, atomic spectra, solar cell, nuclear physics
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244391 TasssuRRne 2(0-6-3)
Project in Physics
TasssmmeARndii oqunvEadoan ammases aungel] vaeaelssivg n1aidou
FIE9UANINTT NITULFUD
Project in Physics for community or society in the fields of experiment, theory or innovation,

academic reports, presentations

244411 neuFANRNEA BN TR 3(3-0-6)
Einstein’s Theory of Relativity
INLADT LARARAEYNNE 1NIABSULHIANAT ssUUATABelAY meadinasn 11
uasaesiaus Aydnuninsanoning agiuslacdeuwn dlawman anmlas ngnisaysne i
NRFAARTARIEAN FNNITEHIN [BNA PN wqﬁgﬁm@mmﬂ wazA N lunanses lanalng
Vectors, differential calculus, tangent vectors, curvilinear coordinate systems, metric tensor,
Christoffel symbols, covariant differentiation, geodesics, curvature, conservation laws of classical
mechanics, Einstein’s field equations, Einstein’s theory of space-time and gravitation
Y
244412 nguarNiann 3(3-0-6)
Introduction to Field Theory
AUNHLULNA LA lAULATAUIBIT NN ENIN a1n91F snLara A alnifieuae sauny
ANNITLARY-NBIABY NNNW@iLL@ZWQEﬁUWHQHLﬁﬂ% annnanUUanidew ausuHman W
NUUIRAN FNNNSANTN Ninaneaxsas Tnanalmdise nalnaesdng
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

244441 \AAasfiasauazsTULIRsITARIEABNRILAES 3(2-2-5)
Instrumentation and Data Acquisition System
NANN1TTANIARNG gUNTOILATMATANITTA SEULLAS B9TANIRANE ATlANIS
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Principles in physics measurement, instrument and measurement, system of measuring
instruments in physics, techniques of interfacing with data collecting systems, circuits and programs
for controlling computer interfacing, conversion of physical quantities to electrical signals, analog to

digital converters, calibration

244442 Tlasaaulnsalaasuaznislusunss 3(2-2-5)

Microcontroller and Programming
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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

«

244445 WIRNSIHUATNTTUSERYY 3(2-2-5)

a3

Innovation and invention

L4
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wanns naug) uazmalulad andinsuazen@ndiing
New and update innovations in physics, engeering drawing, invention, principles, theory and

technologies, patent and petty patent

244446 mimuqmzuuwa%’m 3(3-0-6)
Dynamic Systems Control

uundaaseAdamanTdnsuTsILBInauandsiin sruuluiudaay Uagaane
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Mathematical modeling of mechanical and electrical systems, nonlinear systems, state space,

linearization, transfer function, block diagram and signal flow graph, time response analysis, frequency
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response analysis, stability analysis, root locus, controller design and PID controller, introductory

nonlinear control, introductory optimal control, introductory Kalman filter

244447 ANEINEYNEUA 3(2-2-5)

Robot Science
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Introduction to robotics, components of robotic arm and mobile robots, kinematics and
dynamics of robots, path and trajectory planning, control systems, actuators, sensors, autonomous

navigation, robot programming, Robot Operating System, real life applications of robots

244448 mﬂ%ﬂuéﬁaﬁnﬁm%’uﬁuﬂué 3(2-2-5)

Deep Learning for Robots

TnssmneaaaUszamiten Wendunsznu nsaaasnminaifeun msunandu Tassns
waalsramiflendedin Tassunalsyamasianuinig Taseanedssamingn Tassaadseam
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Artificial neural networks, activation functions, gradient descent, backpropagation, deep
neural networks, convolutional neural networks, recurrent neural networks, generative adversarial

networks, reinforcement learning, applications in robotics such as machine vision, natural language

processing, control and navigation

244451 FaRANA 3(3-0-6)

Biophysics
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Force and energy in chemical bonding and biomolecules, cell structure and functions, signal
transmission of neurons, statistical thermodynamics in biosystems, rates of reaction, transport process

in biosystems, nonlinear phenomena in biosystems, biomechanics
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244460 wilunaluladidasnudmivamgasmnsss 3(2-2-5)

Introduction to Industrial Nanotechnology

ansnavavamnlulassasnauiaut e nananseiuu e TassasnazaniRianis
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Size effect in nanoscale structures, nanofabrication, structure and characteristic properties
of nanomaterials, analytical instruments for nanostructures, industrial applications of nanotechnology,

standards for nanotechnology in industries

244461 vrsARn AN 3(2-3-6)

Electroceramic

mmgl,ﬁyﬂmymﬁmﬁuL%‘jflﬁﬂfWﬁf] NTTUAUNIINARLEI AN NN axTRivneRAnaees
s fAintivin Tndidnvan Welediannsn lsadnyan Aianlnseenfin wsAnuuman uas
UtRn eI fAn wwin

Introduction of electroceramic, electroceramic processing, physical property of

electroceramic, dielectrics, piezoelectric, pyroelectric, electrooptic, magnetic ceramics, and

electroceramic operation

244462 Tnslulagidasnn 3(3-0-6)
Introduction to tribology

uinAsaiulnelulad venansamRAALaAURITNNE AANA28INITEEAYIIN A998

1 1
A

Auuarn1Ianan Tyniennn1adnmas sinuasnalnn1adnmas NanARaLN1TANNE
AAINTINNURL
Introduction to tribology, topographic and surface in contact, physics of friction, lubricant

and lubrication, wear problems, types and wear mechanisms, wear testing, surface engineering

244471 PFENTRSRANS 3(2-2-5)
Astrophysics
NAFARST [ WARN AT TR ﬂmﬁ’ﬁmqmﬂmwﬂmmqqﬂﬁ AIUATIN UNLANE
STULIREvEaTTuLNIRg dean Adsnnisuasanngne AnEduasndsaunis ludu

UFFLINIFANGNE F61T UNYH N1TUHSIRVBIAGNE AUARTHIBUNNTRY ANNEIN9BY
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Mechanics of Astrophysics, physical properties star, planet, and galaxy, binary system and
multibody system, nebulae, stellar evolution, pressure and energy in stellar atmosphere, matter,
temperature, stellar radiation, celestial body spectrum, celestial objects luminosity, Nuclear reaction
as energy source of a star, heat transfer in stellar atmosphere, stellar structure, oscillation and wave
in stellar atmosphere, physical properties and phenomena relate to celestial objects’ magnetic field
244473 dnsaINEnE DR 3(3-0-6)

Introduction to Cosmology

UszdRrans uunAndesnnuensdnga1aingd uminnisdananisel aanslunaasiale
e Tﬂﬁdﬂ%ﬁﬂﬂ@%@ﬂﬂw LLU‘LI’VO’]N@GVI’I\?‘;?/ﬂ‘E’]’INaVIiIWQEJI’NAWEJ W’]"i’?ﬁm@‘;@ﬂﬂﬂ’l‘jﬁ/ﬂm@]
AIASTIENAN AIYADILDNAN AU BI B NANLATAE195R ARWIN AT RWNAS tBnaw
ﬁqﬂL‘%NLL‘iﬂ ﬂ’l‘ﬁTﬂQW‘ﬂ@@@ﬂ?}ﬂﬂL@ﬂﬂW

Brief history of cosmological ideas, observational overview, Newtonian gravity, geometry
of universe, simple cosmological models, observational parameters, cosmological constant, age of
the universe, density of the universe and dark matter, cosmic microwave background, early universe,

inflationary universe

244481  wimnssmiiantsauARNAMIIAERTUAEARNEVIqHT 3(2-2-5)
Innovations for Teaching of Astronomy and Theoretical Physics
2BNULY §919 Usznay ‘V]mﬂﬂ‘uqﬂﬂ‘a‘ﬂimﬁm L3 89l VB euTANTTNEINISANEA
dnsunissewBeussene e mansAanauasARNa B MU
Design, create, assemble, testing the demonstration kit, apparatus, or educational

innovation for teaching or lecturing in astrophysics and theoretical physics’ subjects

244482 ANYIFINATABINTISIALRLNISNEULALULATDIND 3(2-2-5)
Sciences of Measurements and instrument calibration
28y AFIUTNIN DY ABIAUAIN 113N NT89AN N199A ATINLENET AN

WIENAT9 ATNHARIALARDY TEULATININ NTRBUNAL uarn1sUsuiguAsasiliadn
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Quantity data, quality data, methology, measurement, accuracy, precision, error, quality

system, traceability, calibration

244483 Lﬂ‘%fmﬁ@?ﬂﬁw%’uﬂﬁﬂ@;&“ﬂq 3(1-4-4)
Instruments for Materials Physics
NNTTALRZNITNARBLANT AN AN UKD AIIHTEN 179N A LL@:WNLLNW@G%’N@
mi’fiLquﬁmzmiwmﬂ@umﬁ’ﬁmaﬂﬁﬂ@?ﬂﬂﬁmmummﬁmqmmwﬂiw
Measurement and testing on electrical, magnetic, thermal, mechanical, and optical
properties of materials, physical properties analysis and testing of materials according to industrial

standards

244491 HNHNWT 1(0-3-2)

Seminar
= o/ ¥ d‘ dl ' ¥ o a ! ' a
ﬂ"l‘jLﬂﬂﬂ‘Vi‘MﬂLiﬂ\‘muﬁﬂuT@ NSRUAUIBNETS ﬂ"liu"ll,ﬂuﬂLL@:Nﬂ’JuifJNﬂﬂﬂﬁ’]ﬂTuL%\‘l
NN
Selection of seminar topic on interesting topic, literature view, presentation and participation

in discussion in physics

244492 ASANWIBNSGE 6 nuanfn
Independent Study
NN9ANATN m‘j‘sfm‘a‘fm"ﬂym;lj@ AMTAATIEN N9 ENTIEITN NITHULEND WAENTS
afuTeluieenenuiang
Investigation, data collection, analysis, report, presentation and discussion in some topics of

physics

244493 anfiafnu 6 nuanfn
Co-operative Education
L%?Jufg@ﬁﬂﬂ’ﬁtﬂﬂﬂ"l‘ifﬁﬂﬂ’ﬁﬁw'm Tsmiifsaresiunand Tusnmulaznaunis ssans
nasy vidalonan Tugiuzwinenflniadianan wisvinlassnsfaiulalaminomona
Learning from working experience or work-based learning in area of physics in public or

private sector as trainee or doing projects that are beneficial to workplace
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044494 FUBAANSINARNS 3(2-2-5)

Selected Topics in Physics

Apaaniznamiananqug vide Aandalszyns wis ARnanaImans vide 905979
Anen vide AAndesian

Selected topics in theoretical physics or applied physics or astrophysics or cosmology or

materials physics
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N.A. 2554
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UREATAAANEAT
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ms'mLLI‘%f—.mLﬁﬂumﬂaztﬁﬂﬂwﬁngmsﬂ%'uﬂge W. #l. 2560 uawé’mgmﬁ%’uﬂ@a . #l. 2565

Ar5ed
nangnTLsuL59 WA 2560 nangasUsuLg9 W.el. 2565 .
ﬂsuﬂ@a
Fyfnwsiall 30 vuaefin | SunAnunvia 30 viuaefn
001101 | AnstnnunTng 3 (2-2-5) 001101 | e hd@dnysyandu 2(2-0-4)

Usage of Thai Language

msReanImAi 98 mausslazlan dmuan
warlovsluniunlve n1sdulamaudidoyann
MaILaTN19aTN NS eusan n138UAH
LAZNNIUAPIAIHAANIHTNEENT = e
IANTZEN

Communicative  skill - through  word, phrase,

Thai Language in Daily Life
yinbznsTn e memnnals nmsa
n95UaNS LL@:ﬁﬂHzﬁyﬁummﬂ s@entunig
§9815 N34 a3 5 aUsysndula og e
AN RH
Listening and reading skills in Thai for receiving

message, speaking and writing in Thai for

sentence, idiom, and prose in Thai language usage, delivering  message,  proper  daily life
identifying main idea from listening and reading, communication
paragraph writing, brief summarizing including thinking
expression through usage of appropriate Thai
001102 ﬂ’nsmé'ﬁﬂqielm%ﬂmwgﬂu 3(2-2-5) 001102 | nunlnendisnms 1(0-2-1)
Ready English Thai for Academic Purposes
FAdnviuazlensninenssngs wdnnnsly nstgnEnnen1unials nnsya n1e
ﬂﬂwﬁ@”\iﬂqumm’iﬁd WA a1 ew N3 81U WAz TN gimﬁﬂﬁﬁ%quﬁuﬂ’]ﬂm%’?}iu
ﬁ@ummiﬁmmé’qﬂqwsfu%"imﬂﬁzéﬁu Taun N3 NTINAANEITHITIITINT
LLuzﬁﬁﬁluLﬂ\?LLﬂxqﬂﬂﬂﬁlu N9ABLS LUUAZNIS Integration of listening speaking reading
UGEENI9BYEIN NITONNN NITUBNNLAZNIT and writing skills in Thai with other fields,
PN ULA NN miﬂuwmsfu;mmmi AN9Laen producing academic works
doAupn urzn1aNATI
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 | mundsnguglannang 3(2-2-5) 001103 | ausengudmiuddndszdndin  3(2-2-5)

Explorative English
ﬁﬂmmmﬁmqwﬁyﬁumim e 81w Feu

ArfnTuaz (N3 ol 1SR AN TAINAD NS08

sﬁm uLBUNENa TAun AN9919UHRNSLANNNS

115989199451 NIUBUNBIITES N9 9ANT 114

N3ABa139:91919U5T A N5lEnTEIBIngEl

English for Daily Life

Ay &1uan aduarlaginsol
ArMAEINqEE Wl ugIn vdnnaaly
ATENFINQEAIAIIAT WA 811 (e 1ng
femsrayaidosmutuaiumussuazsyiuly

FApgzandu
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avndu Uszniresanindu n19Rea1T o Anm
PRPEISTE R R FIANING nnswntulseuss
m’iﬂ%‘uwm&;ﬂﬁiﬁfﬁiﬁm’i:mﬁ NG IRATRIN
TRLILANNTS LU EINE NS LILAZ AN
Skills of English language: listening, speaking, reading,
and wiriting, vocdbularies and English grammar for different
situations in - communication and  effectiveness  in
intemational context including trip planning, flight and
accomudation booking using intemet, intemational phone

caling, communication in airport, dirport announcement,

communication in customs and immigration, communication

Fundamental level of English vocabulary,
expressions, phrases and grammar, English
usage in listening, speaking, reading and
writing for communicating basic information

regarding self and others in daily life context

in bad situations and party
001204 | ndsnguniamun 5(2-2-5) | 001104 | nwndsnquifiontsdosns 3(2-2-5)
Step UP English English for Communication
rﬁ?ﬂﬁ’wﬁmm@“’dﬂqwﬁLﬁﬂ’mymﬁ’uﬂwmium FIANY §149% 1A uazligInT o
AeludAnazdndu ndnnnsTeniudangulunis AEndsnguiunane nénnnslanensingy
Wa yya o e Taun nsdendua naden AN e 911 1ew n19d oansly
N’;ﬂmwmﬂﬁi@ ANTBIHUATAILNEALTIT 11T ﬂﬂ’mﬂ’ﬁﬂzﬂ’]‘iﬁlQyuLﬂ?JLLﬂtﬂ’]‘EUi‘EEI’I?J
BIUNTINUAZAITI N1TRAITNUATNTTHILEANS Lﬁmﬁuﬁ\iéwjﬁ@uﬁq
{ﬂa”@ﬁLﬁuﬂﬁz‘[ﬂ%ﬁﬁ@miﬁﬂmLL@:@W%‘W Intermediate level English vocabulary,
English vocabulary related to news and media expressions, phrases and grammar, English
in daily life, English usage for listening, speaking, usage in listening, speaking, reading and
reading and writing including e- mail, summarizing writing for communicating in familiar situations
from media, news reading and sharing, data and describing familiar matter
interpretation from graphs and tables, interpretation
and information presentation for further study and
future careers
002201 | waileslamnan 3(3-2-5) 001205 mmﬁdﬂq‘iﬂLﬁ@m‘iﬁ'ﬂmﬂ%\ﬁmmﬁ 3(2-2-5)

Citizen Mind by Citizenship
and unumuazmniisanaiilesiudoauyn

TrAU Anp1a1 d1EnaN51TE ANNNRATY 9

A o

naesiulszrsulng 938595819353 W N9

v '
o @ o

USUANAITUNITUR UL AINIIFIANUAY

AUTTTNLRLN TN AU B TUETTN AN
Rights, roles and duties of citizens, volunteerism,

public  consciousness, and

gratitude,  citizenship

democracy, professional ethics, the changing society,

UAYATIEW
English for Academic and Professional
Communication

AVANYT @198 98 warlagang o
ATHIEINGH mﬁ“ﬂmiﬁmméﬁmqwﬁmmi
W e 899 1Few N asnstuusunaes
NIANYIUALATEN

English vocabulary, expressions, phrases

and grammar, English usage in listening,




106

nangmsLsuilge w.el. 2560

nangasLlsuLlge w.el. 2565

Hr5eh

Usuilge

cultural appreciation, adaptation to social and cultural

speaking, reading and  writing  for

changing communicating in academic and professional
contexts
002202 | AIANNIIMUTTIN 5(3-2-5) | 002101 | mslmaliladifleidngafasia  10-2-1)
Multicultural Society Technology Usage for Digital life
e TURIAN Famsm T RGITH MITANTS woAnfsafumalladnsnonfomes
DA LATAINTHLSITUTI AN T B 3H NTTUE WATBWMETIR FeNuITATINITN BANNYin
naia euudasTudsanuarTmussanlan 818 e ﬁqiﬂiiNW’]fﬁ‘ljﬂ(@Q \&nvsadng n1sly
AT AR N IANUAL T BT I TN YD 89T waluladnisnsniomes uazdumas s
Tng 4 A SmdamEeuazIn T ANENRENAEN nsTamenuasdIngu
Man and society, multicultural society, bias and Concepts of computer and internet
violence management in multicultural society, social and technology, office software, principles of
cultural trends in global, ASEAN, social and cultural electronic commerce, usage of computer and
diversity of Thailand’s regional, Phayao and University of internet technology, usage of office software
Phayao dimensions
003202 ﬂ']’i’%]ﬂ’?‘i@!’llﬂﬁwuﬂzﬁlx‘] WIRREN 3(3-2-5) | 002102 | AANHRARIAVINAINA 2(1-2-3)
Health and Environment Management Digital Intelligence Quotient
LLu’Jﬁﬂﬂy’]uQﬂﬂﬁWLL@ LRIUINABN 19T MﬁﬂﬂgwuwLL@:@%ﬂﬁﬁiuﬁLﬁmﬂy@\ﬁu
gunmnny An ansuol Tadefifinanaguan ns wmalulagasma ndnnisduaureyauaz
ALATIEV WAZANILNUNN TS UL ENIUE M SIS FITNUNA miﬁ’mmﬁ{ﬂaﬂﬁmmamﬁfﬁmz
qunn Wandun gannIngdadszady Biauptnya neinasansflatusTnLaL
ANHANIUEIENINBNTHOITIGIAN TRMHINIS dilmungmsneiifenassiumabiladans
wazn1seaniiaeniy lsaszunn TsaRanani WFWALNNTRDAS
INARNHUE 91T R IR 01999195 nsFudedy Principles of laws and ethics  conceming
URNY AB5ITNYR A9 NUNHLAZNNTANTTIA information technology, principles of *information
Budaniszandu A199ANITuATIUIFUIETULATNNS accessing and information, extracting information
T upEneUsEda and presentation, ethical communication according
to laws concemning information technology and
communication
005201 | n1adeasuEsANRAviA 3(3-2-5) | 003101 | gqundpransiunisinnsiin  3(2-2-5)

Communication in Digital Society
1 . [ ¢ ¢ <

pmgNgIINALISE B13auaT aNAuaT uaY
TTULIATDYY WIRNTINVDIATEINIAAYIA 53N

a ‘A o s % o o
widlee §1d nnaefing n1sly [Usunandninen
o /e < a
GG wazlUsunsudszgnaiantanan
doanan NIAUAN  AANTDY UATIABNFTIVDYA

W asinsn Ny A nUssandu nsReans

Artistic for Life Management

U118, n19A1998 TAUUAITH
PRINAATENIIT IANURLT HUFTTTN
Uses R rnans uas3 833 aM i 1 weignfnen
guns gnmiunisdldugda n1sdanns

RumaaHi oA TR LTI AN YN

NI AMINNFIMANRNEURLA RS UYL
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Tuedernedenueaulanos . fe3uo9T0uAY
dfumangynefifiennes

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

LL@%WII’I“?II°I.Iﬂ\‘1WuLﬂQTuﬂ']ﬁﬁ'I\i’luil’JNﬁ/U@]yﬁlu
ﬂqﬁiﬁNﬁqQLLﬂi’,ﬂﬁ‘iQ\iT@ﬂiﬁlu ASUAPNABNTN
‘Wqﬁﬂ‘i‘iNVI’]\‘iﬂy’mﬂm‘ﬁ‘i‘m@%ﬁﬁ‘i‘m‘ﬁlﬁ\‘l’m
e hdnayniu

Life philosophy, living on social and cultural
diversity, history and local way of life, Phayco
studies, aesthetics of living, environmental
management for eaming a living, physical health,
mental health management, roles and duties in
cooperative works, persuasion, proper code of

morality and ethics, laws in daily life

004101 | Aavztunnsdinugin 3(3-2-5) 003102 miﬁ’mmﬁﬂmLmzmﬁﬁﬂu‘g&mm%m
Art of Living 3(2-2-5)
ANTEIIULIITHAATE N1TRIL IMHIEUAS Skills Development and Lifelong Learning

ANTINUNKNTANHNERR mﬂﬁu@méﬁummm UsrInisAn nannisAnny 198
Lmz;;ﬁ'u NANLFTEFAINeLRe mafnEAnna A919 AL AMEITIATIET NANAN9AR
LLmﬁmﬂwgﬁ@‘wmﬁm NTTUIRNITAAEILIN BYWAINFITA NANNITHTHIINT LA
APALATIEA ARRSI9EITA ANTAIUANLAZNIT REEELYaE mﬁ’ﬂmﬂ%‘ﬂu{mmm%ﬁm uay
dpn19a1annt waAmR antaidule nnawmuTnEENg
Inspiration making, goal setting and life planning, NIAN ‘1_q|ﬂﬁﬂﬂﬂwLL@:ﬂﬁﬁLLﬂm@@ﬂTuﬁ\mN
appreciation in self value and others, goal setting in life WNHYN9AA TNEENNTAABYINEINIETIA
and planning, fundamental of sufficiency economy, ﬁﬂﬁzmiﬁmmjwﬁﬁ@ﬁmmﬁm INEZNS
lifestyle concept of sufficiency economy,thinking Anans LLﬂ:ﬁmﬂzﬂ’ﬁﬁﬂuEyﬁmﬂm%’imﬁﬁﬁLﬁu
system, positive thinking, analytical thinking, creative RNTLDUIAR ﬁﬂﬂ:ﬂﬁd&?ﬂumi@u@ﬁuuﬂﬂﬂ
thinking, emotion control and management Philosophy of thinking, Principles of critical
and analytical  thinking, creative  thinking,
collaboration, communication, lifelong learning
and growth mindset, development of social
skills, personality and expression in society,
thinking skills, creative thinking, communication
skills and lifelong learning for future, personal

financial skill.

004201 | yrRNAINLAZINTUEAsBENTHEIAN  3(2-2-5) | 005203 | BBugaaninaaaARadans 2(0-4-2)

Socialized Personality
ANNEIATY U ARNATN NIFLEENETN
YARNAT NSHARYARNNINNNNTE 9191 T

M58 Tmns3IHNeY inuznnsye i

Collaborative Learning for Society Creation
VNEeN195gug A ued A9 nE0
TausITNuLazI 3T neesgNed N19vin9u

Fanfuiun AeAnginiavinenaduiin nns
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Usuilgs
@mﬁﬂwmzﬁﬁwi:mﬁmuﬂ"mﬁ"ﬂmﬁ"am WAAIBEN WA AI5TTE NTTITTUHI 119
HAAYVEAEWELN miﬂg‘,'éauﬁusfuﬁmu 19 ﬁmum@qwﬁ( uay nMgARNITANLNL T
Usudtuusundsannauazdannlan Anavnel it ANBuasiuifizesnuies
Important of personality, personality annguuneunissinssialudean s
development, personality development of physical, FaNfauarUSUAAL AT UININLI AR BN
verbal, mind, manner, Thai culture, public Wazulas avsdunadlesiisuRnreuss
communication skills, desired traits relating to Faps AwpsEmiinTug oA azANE ATy
University of Phayao's identity, living in a society, °11ENL@ﬂﬁﬂﬁiﬁﬁﬁﬂﬂuﬂ@dﬁdmufmﬂ NN98ANT
self-adaptation in the Thai and global social cont Tuﬂ’zﬁ&lLLGIﬂGIIWQVI"I\‘lfS/GNHﬁi‘iNLL@::TMQ/WQ’]N

Lmiwrzsﬁu

Community learning skills, study of the
culture and way of life of the community,
collaboration,  psychology of  collaboration,
public  expression,  planning,  strategy
formulating  and  implementing  plan in
collaborative  works, human rights and
obligation, cooperation and adaptability to
changing environment, responsible citizens,
awareness of value and importance of Thai
identity, acceptance of cultural diversity and

respect for others

003204 ﬂ"li’%‘lﬂ’]i?}“ﬂﬂ"lw @I\? LL’J@Z;EN 1(0-2-1)
LL@%‘QN%‘H
Health Environment and Community Management

WJ’miT’JU:;VI’NC;WuZﬂﬂ"IW ﬂ’ﬁﬁmiﬁzﬁ
TyYn1gua I nIasnuLes AnLaangeTung
A998 mimyumﬂ“fymﬁ'qmtﬂ@y@mm
°Zqi3~|‘h’u ﬂ’]‘i’)’]\‘iLLN‘NLLZ\]&GT”ILﬁuiﬂ‘i\‘iﬂ"l‘iwq\‘ig’]u
JUNIN Aeuanann Tuf’qwuuuuﬁzhu%w
AITH Lﬁuﬁ;ﬁ’] ﬂy’]uf\wﬂ"l‘w fﬁlx'i LL'JG‘I@y’rJN N
it

Knowledge of hedlth, analysis of one’s health
problems, safety in  living, searching  for
community’s environmental problems, collaborative
planning and lauching environmental health project

in community, leadership in health, environment

and community
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003305 | nazuaunIsAnBInanuuLgnIaiiu
HUIENBUNTEARAYIA 3(2-2-5)
Design Thinking Process for Digital Age
Entrepreneurs
vy ”
AHg g NNy Usznaunis

aa o

HARFNA N1TITIUNRLAZYINEINTIHNING
L’fmmmuwﬂi”ﬂ@umﬁﬂmz\mu TRamaniaiiin
Nyﬂ‘i LNBUNITYART R nnalyiasaeiladn
m‘w‘iuwﬂ’i NauUNI7ue ARAYIA NTEUINNTT
AABIDBNUUL WHIRANITAIIIHAIINATE
ATYUAUNITAALTIDDNULY ADEITH
T3HTIHIDINLTENALNITE ARV

Basic  knowledge of digital age
entrepreneurs, financial planning and transaction for
entrepreneurs, qualities of digital age entrepreneurs,
usage of measuring tools for digital age entrepreneurs,
design thinking process, concepts of developing new

products using design thinking process, ethics for digital

age entrepreneurs

003306 ‘LJJ'iimmiﬂmuﬁu’?@ﬂﬁﬂmﬁ‘ﬁﬁ%w
3(0-6-3)
Integration for Professional Innovation

mﬁgimﬁﬂﬂﬁm’m:{ﬂmwmoﬁmﬁﬂm
%Tﬂféjﬂ’ﬁﬂﬁﬁ AR TN NIBBNULLLAS
A NHIANTIHNATE WAL NTZLIRMIA RSN
BENUUL WATNNINTWATTAUHIAABITANTTH
YINATTEN

Integration of knowledge gained from

general education courses for professional
activities, designing and developing
professional innovation using design thinking
process, creating concepts of professional

innovations
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o > ' a o ¢ ' a
NNIAITNRINIEATU NRIBNA | NNIATTNRNIEATU nuefia
néu’i%’lﬁuﬂﬂuﬁﬂmﬂﬁﬂﬂétmzmﬁmmﬂmg wanfin mv;N"imﬁugﬂu’mmmﬂﬁ‘gtmzmﬁmmﬂﬂg vsanfn
241151 | LARAAH 1 3(3-0-6) | 241151 | uARAAH 1 5(3-0-6) | Waemuas
Calculus | Calculus | ANBBUNY
gUiBendinaans Al CRRRL LI X ANmuazANAaLasrnsTandy B | 3193
BT uAzE RS I ITIN T AT EILALINT 1A wazn1Tlavyne U5WusLazn1TUTEYnR
L'mLmﬂ'gﬂmﬁﬁmm%aLmzmmﬁzﬂqﬂé wirla WMATANTLARLS LSS THATILU 1w
MneBuNG; BuRnFaluATsuLL miﬂi:qﬂ;ﬁsﬁ% SNFUATITULANNNTIBIEY
N TR R L U R C e I PEEATY Limit ond  continuity ~of functions,
ANNTTLEN Lfoiyu derivatives and their applications, integrals and
Mathematical induction, limit, ~continuity, their applications, techniques of integration,
derivatives and integral of real-valued and vector- improper integrals, matrices and system of
valued functions of a real variable and their linear equations
applications, techniques of integration, improper
integrals, applications of derivative, indeterminate
form, matrices and system of linear equations
241152 | UARARR 2 3(3-0-6) 241152 | UARARAN 2 5(3-0-6) | Waemuas
Calculus 1l Calculus 1l ANaBUNe
Rndnroaannes aufiR USRuaamLau ReATinIeINAeT WaNaR USRusan | a1edan
doann AFLLATERNTH miﬂﬁmmﬂgﬂﬁmmé Wi aenu AAULATERNTH N1TNTEIY
1an599ININFUAgIH N19MIUARUE BeaIAY BUNTHING LAD5 98 IWINTUHAFIH N9
sruUfifinBedn waagArreslaniuANTsIae s USHusIBdaLeY TzuUATABIE 2 uaaada
wilg PBNTINTUANTEIREIFINLS
Vector algebra in three dimensions, introduction Vector algebra in three dimensions,
to line integrals, sequences and series of introduction to line integrals, sequences and
numbers, Taylor series expansions of elementary series of numbers, Taylor series expansions of
functions, numerical integral, polar coordinate elementary functions, numerical integration,
system, calculus of real-valued functions of two polar coordinate system, calculus of real-
variables valued functions of two variables
241253 | WARAAH 3 3(3-0-6) | 241253 | UARAAN 3 3(3-0-6) | AN

Calculus I
o ¢ v '
Z\TNﬂﬁ‘ﬁLﬁ\‘i’ﬂlﬁ‘W%ﬁ (3] ﬂﬂ@]uLL@zﬂ’]‘iﬂ‘itﬂﬂ(ﬂ
LAUASY 52HIU warA AL TwSnRanda
I o ' a o
LLV‘T@@12\1Z\T“ﬂ@\‘iﬁ\iﬂ“ﬁuﬂW’W‘SQWNWEG}QLL‘U‘ELL’Ntﬂﬁﬁ
L4
Ugegne
Introduction to differential equations and their

applications, lines, planes, and surfaces in three-

Calculus I
o v g
NNﬂ”I‘EL%\?@HLWH‘ELU @\‘imuLL@Zﬂ"l‘iﬂ‘itﬂﬂm
LENATI 3THIY UATAHR0 TWUE A andf
o (% ! a o

LLﬂ@@@Nﬂ@QVT\?ﬂ‘Huﬂ’W‘NW@’]HG]'JLLU‘ELL@tﬂ’]‘E

s

Ugegne
Introduction to differential equations and their

applications, lines, planes, and surfaces in
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dimensional  space, calculus of real- valued three- dimensional space, calculus of real-
functions of several variables and its applications valued functions of several variables and its
applications
242104 | vaf 1 4(3-3-8) dngnedn
Chemistry |
AR USHIIEN TN NS 1AT983 19
BTAEN M1519579 FNITAT95R Wusiall ung
229ud9 2999180 ?Jml,l,ﬁ\mﬁmgmlmm@@@ﬂﬂﬁ
M54 sukUavAaIuELATINeS tu a1 d n g
T eemu asazanguazanifoesd1sazany
nquinamus indauEs IndRuanaan
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
242101 | ndnAfl 4(3-3-8) | s1eAwnlnn
Principles of Chemistry
ATURTMITA TAT9RI 9B AEN TYUURE
aafn Wuszaduaslasssnsluana Usuion
a1duus UgAsenad n1w aasuds
BILNAT NITRLANY Qmwwamﬂm’gt,ﬁyﬂmyu
FAUNAATEAT LAS aNAALAd NIA-1Uw
il nifaeRes wilfauannes
Matter and measurement, atomic structure,
periodic  system, chemical bonding and
molecular structure, stoichiometry, chemical
reactions, gases, solid, liquid, solutions,
fundamental thermodynamics, chemical
kinetics, chemical equilibrium, acids and bases,
electrochemistry, nuclear chemistry,
environmental chemistry
243101 | FaAnen 1 43-3-8) | 243101 | F9Anevialy 43-3-8) | Waswde
Biology | General Biology 318397
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sufgudsnieinenmans qoanif n1s 521 88UABNANeNmans AnANTR N3
FRTIUL WATEIIATREIEIN IRAUAT HUILDR FATEUL WATANTAR09E TR LTAR WATLN
@ WUgAART ATWUINTG AHMAINNANETDS wnUaAFH WugAIanT ATMUIN1T AAH
97870 TAs98319uRzNUNT 2BIRSUAZARA wanNMatEesReian e Taseastsuazmuni
AuringnuazngAnaT 1e3RTUATAR AarAneuaNgAnTTH
Scientific methodology, characteristics, Scientific ~ methodology,  characteristics,
organization and chemistry of life, cell and organization and chemistry of life, cell and
metabolism,  genetics, evolution, biodiversity, metabolism, genetics, evolution, biodiversity,
structures and functions of plants and animals, structures and functions of plants and animals,
ecology and behavior ecology and behavior
244101 | RANG 1 4(3-3-8) dnaneidnn
Physics |

AULENITTANIARNG UTHITNRTS LAz
VBanouanaes manaeuiifissainanusedu
188 mawaewinietnaunaasliaaa qHAN
2BINTI LAY ﬂgmimfﬁlﬂuﬁ'ﬂmﬁqﬁu n19
Lmﬁ%ﬂu‘ﬁtmm\mmlLL@:ﬂ@mﬂm%m\ﬁquL%dm%q
THINUFHULAZNNTEH 911 NANIIH UAS ngn19
a3nuhArAANG AuRYBIEans NaMans8q
Tra ARBLAZNNTA IREIUATNTS (B Wy aNTTR
PBIUNAY TTULIARALRTNITHETN ATTNIBUIAY
NN izuuﬁwqmmﬁ ANNITHOTUZUAZNG
maqmwwamm%ﬁgﬁ Wi}iﬂﬁ@ﬂﬁ“ﬂ@\‘ig"l‘ﬁ uaz
\PABIEUAAITNIEY

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

AAng 2
Physics I

T rafin dazq WWuazuaenaslnin

4(3-3-8)

T e A R EEZ N O M ARG SONT
m'wey m‘mmmufwwywnﬂﬂg"umLm@?
Fnetin Aeane W uazanalndidnndn
nazua W AT AIINA 1NN 2995 TN A
NITUAATI FITUN LAANUAZUAR 9T A
AUTHUNLNEN LINLABS AUINLH AR NAINNNS
Lﬂﬁ@uﬁﬂmﬂizﬂv\lﬁﬁ ﬂgﬂmﬂﬂ—fmm%w hay
ﬂg]"aml,l,@mm% nawigaiBeusngn hazng
289013 AE WAAITLE AN 1 nTTLAREY
2993 IWNTZAFY 29955aR TN Sawifeain fa
Finlszq e duivisnm Aanag Al AdnA
PREWSTH NANABzREN UReAANARIARES
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

dng1e9391

244103

Aanadasm 4(3-3-8)
Introductory Physics
AdiAAERST g A AN ﬂgmimrﬁ'@uﬁ'
W59 TH099 SUAT A1 TR R LAz NS
%A m‘sméﬁ"@m‘ffwuwgu AN Ranvaans
naraR31e9 A ﬂ‘zqﬂgmﬁiﬁm’ﬁ'umzmﬁ
i wesTulmnfing uimanng asaslivn
Hasm ARndgadn
Mathematics for physics, law of motion,

gravitational  force, work and  energy,

sneAm
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momentum and  collisions, rotation motion,
properties of matter, mechanic of fluids, wave
phenomena and chaos, thermodynamics,
electricity, basic electric circuits, modem physics
mjuﬁmﬁugmqum;’m 6 nuaefn
146200 | anundsnguifindnquszasmanis  3(3-0-6) | 146200 | nddnquitednguszasmienny 3(3-0-6) | 151
English for Specific Purposes English for Specific Purposes AafuIy
ﬂ"l‘isl’?ﬂvx‘iﬂq‘lﬂsﬁuu%‘i_mﬁLQW’]::L"V’]Z'WTWEIT% mm@“\‘mqwsﬁuu%uwﬁLQW%L@%%T@]H 31879
finuznnals wa o waziden Tneifisingouay whwineznals Wa 81U wazdew Afaax
U‘mﬁummmLmzmmﬁﬂuﬁ'ﬁmmLﬁ'm{mﬁ’u \Rennesiuaeizesian
FaRSTRARRNEAnEN English in specific contexts focusing on
English in more specific contexts through listening, speaking, reading, and writing skills
listening, speaking, reading, and writing skill with related to students’ field of study
additions of various speaking and writing topics
247221 | §AFATIZN 3(2-2-5) Jag1e73en

Statistical Analysis

WA seuianazysluriresada n1gi
aon T hdinUszdndu sudevdsmenesds
VAN BIANLBINITHITI9ALAIDE 1 FER
WITUUT AITNUIAzLTH GTQLL‘U?N;NLLNSWNN
ﬁﬁ%l,ﬁwmmﬁqu,ﬂﬁq'u ANTUINUIIIBIAIRT A
ﬂ’]‘iﬂ‘itN’]ﬂéﬂl’WLLNZﬂﬁﬁﬂﬂﬂﬂUﬂNHﬁﬁﬂu N9
AnszrarnudsuUsadanu nsiaszinis
APNDYUATENANTUEIBIUEN NanARBUAIL (A
frdanes FR MBINIIRIReS warnal sunaw
ﬁﬁL%@gLffumﬁ PEANALAHR

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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244181 | NITUMARINANANERSBIARNE  1(0-3-2) 244181 | NaEUBNABNNANLIFERTBIRANT 1(0-3-2) | AaLAN
Scientific Method in Physics Scientific Method in Physics
MauntTMANNARANENAaRS doyadauLls nngunTyANaABAvENFERS Jayaca
e indesfladauazdinisinfignaes wawa wsifien waasdedauazisnisdniignaes
LALATINIHA1TNARDY N1STRTINHANITNARDY Lﬁ@lm@LL@:@iiﬂT%ﬂ’ﬁﬂ@@’ﬂ\i NNFURTANNE
ANTAATIENNNTNARSS NTINUAZNITALATIEN ANTNARBY NITHATIZANITNIARES NTINUAL
nougnvaiifuariinisannssy ANTAIADAN N9AATIN NN EiRuazAEnsanney
Rawanm NIAIUIARANGA
Problem solving by scientific method, treatment Problem solving by scientific method,
of single variable, laboratory instruments and treatment of single variable, laboratory
methods, reason and logic, data record and instruments and methods, reason and logic,
analysis, graph and graph analysis, statistical data record and analysis, graph and graph
theory and least square method, error calculations analysis, statistical theory and least square
method, error calculations
244201 | AdiaFMansAmMSUARNA 3(3-0-6) | 244201 | AdlaFaRTsmsLRANG 3(3-0-6) | ASLAN
Mathematics for Physics Mathematics for Physics
NS WATNFE NG INWDT BT AT ﬂzuzgq VNABTUATNFBNT 1BNAET BT Lmﬁzﬁﬂguzgq
AYNTH NILUAY Busuazamlan mmil,%q'méﬁu% AUNTH NITULAY FY5UaATaNT ANN1AIES
mﬁzyuﬂxﬂmmi@améﬁuﬁéﬂﬁ TopABunuuae ﬂgﬁuﬁrmﬁiymemm‘s@aﬂgﬁuﬁré@'ﬂ aynean
gaulan WINFUR LAY LARA A FIDIN1TULTY Exmuazauin Wandumuem uAagAaueinis
uraRdaYBI LS ren wLlaR wARg A sENsL B
Vectors and matrices, advanced vector analysis, Vectors and matrices, advanced vector
series, Fourier and Laplace transforms, ordinary analysis, series, Fourier and Laplace transforms,
differential equations and partial  differential ordinary differential equations and partial
equations, initial and boundary value problems, differential equations, initial and boundary value
special functions, calculus of variation, calculus of problems, special  functions, calculus  of
complex variables variation, calculus of complex variables
244211 | naFnang 3(3-0-6) | 244211 | naans 3(3-0-6) | A9LAN
Mechanics Mechanics

A d oo AR
ngATAREUAIasiafiy namanswuudafii
gpepynnAdienty 1 88 2 A uaz 3 AR nsEu
. 4 d voald
WIIUENAT N1TIARBNT luNTBUaBa (i oy
ANTAREUNYBITEULEUAA NTAREUTAIDITRE
& 4 g ¥ i prg ¥
wianfadesnu namanszesinaidanu

NRFMEATUULAINTBITLAZLULLERA AT nInY

A d oo e
AYNISAARNAIENHAN NaMERTLLLTIRY
vaseymARieale 183 2 35 uaz 3 A neaw
‘ 4 voa!d
UEHENANY MTLAREWT nTauevBaluies
MNIAREUNYDITTULEUNIA NMSAREUYEIIRY
< & ~ ¥ i e ¥
wiwnSad esnunamans vesmad senw

NAFMERTULLANNTBT LazULLER anud o991
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Newton's laws of motion, Newtonian mechanics Newton's laws of motion, Newtonian mechanics
of single particle in one, two and three- of single particle in one, two and three- dimensional,
dimensional, vibrations, central force, motion in a vibrations, central force, motion in a non- inertial
non-inertial reference frame, motion of a system of reference frame, motion of a system of particles,
particles, introduction to rigid body motion, introduction to rigid body motion, introduction to fluid
introduction to fluid mechanics, introduction to mechanics, introduction to  Lagrangion  and
Lagrangian and Hamiltonian mechanics Hamiltonian mechanics
244221 | RouRANT 3(3-0-6) 244221 | AANABIROMNNUAUEITER  3(3-0-6) Uudednm
Thermal Physics Thermal and Statistical Physics LATETUNH
FANNTANTUE ﬂg“ﬂmmﬂ’ﬁﬂmmﬁﬂ@? 'Tg@vﬂ’i ANNITHOTUL ﬂg“ﬂmmaﬁsﬁmmﬁﬂé fjvg 318397
A3 lunaziadoseus eulnad dndmesdly §n3a1stwuasiaseseun eulnsd fne
(AN ANALAT AN ANRUTDBILHNBIIRT WA W99 1 AN AN T WA ATIN AN WD DB 9UNNT
W AUATUNSIARmNg wes nlauifinariv 1988 NENIEEAUATUNTW RSN a3
annaUfAzeuAN namanaBsaaL L TlmnfinafuasgaufAzenas ndnidasmm
Equations of state, law of thermodynamics, PEINAANENTLBINTH WINTUNITUAN UG
Carmot  cycle  and  engines,  entropy, WINFUNTATU FBRULLULNNEIAA- IUAAT
thermodynamics potential and Maxwell relations, S afAuuuesi-Ausn adfwuulua-
Gibbs free energy with phase transforms, Tavalon ﬂﬂiﬂ‘i:iﬁlﬂ&ﬂﬂmﬂm%@\mﬁ@
thermodynamics with chemical-reaction equilibria, Equations of state, Law of thermodynamics,
introduction to statistical mechanics Carnot  cycle and  engines,  entropy,
thermodynamics ~ potential  and =~ Maxwell
relations, Gibbs free energy with phase
transforms, thermodynamics with chemical-
reaction equilibria, basic principles of statistical
mechanics,  distribution  function,  partition
function, Maxwell- Boltzmann statistics, Fermi-
Dirac  statistics, Bose- Einstein  statistics,
applications of statistical mechanics
244231 | nsAuAziieuaTARY 3(3-0-6) | 244231 | naduasfiouuazAR 3(3-0-6) | AILAN

Vibrations and Waves
N1FAUULUA] ANNITAARIUNANLRR AR
4 d A on A - <
LARBDUYVILAZARUUY AHNURAABIARU NI1TTLATIEN
WULYIBET NAFAATIBIARYE ARKLHIAN (WA
Modes of vibrations, wave equations in n-
dimensions, and

traveling standing  waves,

properties of waves, Fourier analysis, wave

mechanics, electromagnetic waves

Vibrations and Waves
mi??w,mum\m annsnaubmaefia Aaw
\AREUT UATAR U ANTRTBIARYW N19LATIZ
WL EES NAFNERSUBIART AN IR YN
Modes of vibrations, wave equations in n-
dimensions, traveling and standing waves,

properties of waves, Fourier analysis, wave

mechanics, electromagnetic waves
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244232 | nufusiman v 5(3-0-6) | 244232 | VquusmAnHN 3(3-0-6) | AILAN
Electromagnetic Theory Electromagnetic Theory
Trlvinadn unimdnada auislin uazaus Triwate unwdnadian snuinuazans
wn i nTusanan wy@ﬂiyw]ﬁwﬂuu’m HANNT w8 nhusanan ﬂyﬂﬂ/iy“lﬂ’lﬁ;”lﬂﬂuml@ WHNT
WHABLIRE N1TUATDIANTIN W L9AR N W 1T WHNTLINE NTUH YBIRHINLH WS 1IN 1 T
FINa Fianana
Electrostatic, magnetostatic, electrostatic and Electrostatic, magnetostatic, electrostatic
magnetostatic  fields in  media, electrostatics and magnetostatic fields in media, electrostatics
boundary conditions and analogy to magnetostatic, boundary  conditions and  analogy to
Maxwell’ s equations, and electromagnetic waves magnetostatic, Maxwell” s equations, and
in media electromagnetic waves in media
244241 | nadenlUsunsumnenfiames 3(2-2-5) madenlusunsunenfaunes 3(2-2-5) | U5uannane
AwsuRang AwsuRang A enTNAY
Computer Programming for Physics Computer Programming for Physics wnsnedn
ARNDINN, Tm\m;’lwmiﬂﬂmﬁu, 19141 AaNaINN, Iﬂix‘iﬂ;ﬂ\‘i‘ﬂ@\‘iiﬂ’ﬂmiﬂ, 1931 ﬁug’mqu:
ﬂyﬂﬁ;ljﬂL“ﬂy’TLLNZET’Jﬂ’V’mT‘iJ‘iLLﬂ‘jN, sHnua9RauLg, ﬂyﬂﬁ;ljﬂl,“lly’]LL@Zﬂﬂﬂ@"lﬂTﬂ‘iLLﬂ‘iN, ¥ipr09sa | A
AAN19n19vineuresllsunsy, W aulanis w3, Armensvineueaslusunas, Fewla
finauls, ﬂ’ﬁquﬁgm LL@Zﬂﬁ‘iUiz?ﬁlﬂG{@?’m%’U\‘ﬂu MUEL L LINCE m‘mwggﬁ, LL’N::ﬂ’]‘SU‘EZ?JqﬂG;
AN RN ARSI AE YD AT UUAIUR RNE NS B3N AaAS 7
Algorithm, structure of computer program, data input Lﬁm“ﬂyﬂ\?
and output of program, type of variable, work flow of Algorithm, structure of computer program,
computer program, decision condition, iteration and data input and output of program, type of
application for Physics” works or relevant sciences variable,  work flow of computer program,
decision condition, iteration and application for
Physics” works or relevant sciences
244251 | AAnAgAH 5(3-0-6) | 244251 | AAnagalny 3(3-0-6) | AdLAN

Modern Physics

NOQEHANANTAIMNN LAY NOBTNANTAIN
yialhilosmn, nufunsaulunoies Aana
LA, fofmwcﬁjmum'ﬁlu—mémﬁ, TA39891918 9
Tuiana, AAndanuzasuds, Tassaanefioindes
AANSRARYTUAZERNAYAFIY

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

Modern Physics

NOEI FUANTAINN LA N T NANEAMN
yialui aem, nquiusriliaaies ARnA
DYADH, ﬂmwc»j ALAA H-aUNA, Tassanaida
Tuana, Adnasnscnuds, Tassaasiopdes
AANARPRES AR AT

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 | N1aNARBIARANS 1 1(0-3-2) 244281 | MaNARBIRANG 1 1(0-3-2) | AgLAIN
Experimental Physics | Experimental Physics |
MINARBILATAATIZA AN TR AL A1TNARBILALTIATIEN NANTTNIARDY
W39 WA WAZNITLAR BT ﬂ’]imé’%'ﬂﬁwﬁd\ﬂu AEnfi ue9 898 WaTNITAREWT] m’imﬁﬂﬁ
NRFENTIBI A WENU NRFNFATIBI A
Experiments and data analysis involve in force, Experiments and data analysis involve in
mass and motion, energy conservations, fluid force, mass and motion, energy conservations,
mechanics fluid mechanics
244282 | nnanaaeaand 2 1(0-3-2) 244282 | n1aviAaBIANd 2 1(0-3-2) | AgAs
Experimental Physics |I Experimental Physics |l
NNTNARBILATALATILANANITNARBIA LT NVARBILAZAT IR NRNITIARBA 8L
TWafia wndnadn arsladidnnin a3 Tivinada unwanada ssladidnndn a1s
uwdn antRoeenan ARl ARWRES U AHTRYBIRA AR ARWRE
Experiments and data analysis involve in, Experiments and data analysis involve in,
electrostatic, magnetostatic, dielectric  matter, electrostatic, magnetostatic, dielectric matter,
magnetic matter, properties of wave, standing magnetic matter, properties of wave, standing
wave, sound wave wave, sound wave
244311 | NAFARIAIBUAN 3(3-0-6) 244311 | NAFARIAIBUAN 3(3-0-6) | AdLAn
Quantum Mechanics Quantum Mechanics
WINTUAR Y FAINIULBINAATAAST ATDUFH WINFUARYW FININLDINGAIARS ATBUFN
annnslafawed aynialuuadndesiug annnaTl anmalaAownes eynAladne L oA
vadngsnrin mémmsfuﬁﬂﬁﬂémﬁmﬁﬂﬁ UNA Tuuadngsin mémﬂsfuﬁﬂﬁﬂﬁmﬁuﬁﬂﬁ
Al CH ﬂﬁixﬂxﬁﬂmmzﬂ’]i%x@&i’]uﬁ"lLLW\‘iﬁﬂ?j WA DUNIADATY mi:ﬂzﬁyﬂuu@:mimqr}i’]uﬁ’]u,w\i
LRAYYBINNNITELIDA Lqﬂg?uﬁmwﬂﬂﬁﬂﬁﬁ Fne N@Lﬁﬂﬂﬂmﬂﬂﬂﬁ‘m‘iﬁaﬂLdﬂ%efuﬂiy‘w]ﬂ’m
TrsinBayn Talasensznen 75 TunsnBonn lelasenaznen
Limit of classical mechanics and the beginning of Limit of classical mechanics and the beginning of
quantum mechanics, operator, wave function, quantum mechanics, operator, wave function,
postulate of quantum mechanics, Schrodinger postulate  of quantum  mechanics,  Schrodinger
equation, particle in infinite well, particle in finite equation, particle in infinite well, particle in finite
well, particle in harmonic potential, free particle, well, particle in harmonic potential, free particle,
reflection and transmission in potential barrier, reflection and transmission in potential barrier,
solution of Schrodinger equation in three solution of Schrodinger equation in three
dimensions, angular momentum, hydrogen atom dimensions, angular momentum, hydrogen atom
244322 | naFaRTBIaas 3(3-0-6) Jag18739n

Statistical Mechanics
AANDBINNBINRAIEATBIFHR WInTUNIS

< o {Q o aa o L4
LANWTY WINTUNITATH FTALLLUNNA IR -




119

a
nangmsLsuLlge W.el. 2560 nangnTLsuLlge W.el. 2565 N:‘;m
Usuilge
Tuamegsiun adfuuUwesi-aAusn adawuulua-
Tovnalmi nsszananaransIBesis
Basic principles of statistical mechanics,
distribution function, partition function, Maxwell-
Boltzmann statistics, Fermi- Dirac statistics, Bose-
Einstein  statistics, applications  of  statistical
mechanics
244331 | Yipmenans 3(2-2-5) | 244331 | virumansuaznatszena 5(2-2-5) | USuFauas
Optics Optics and Applications AaBuIy
ANTRABINLAINYDINEN TeUILFHUUFTE N ANTALBINTUAINIDILES TeHIULFTEU | 978097 WAL
AalAs LAUALIY auaWT nazanalae N1 Y38 AalAs 1anaue auaul navann | Usuuiu
ANNLEUEIR AnNARIATDLALE TiAugUnTo; Ty NaaINIEUSSR AHARIABSIAUA YA | 1eATien
N399I ARMUED NTUNINTBA NITALULUNUAS T’Jq‘ﬂﬂ‘iﬂz NN399HARBUEY NISUWNINEEA 113 | Laen
N19AATIENY 1585 aARLAHN ﬂﬁmjmzmwﬁq Lﬁymmwm:mﬁmiﬁ:ﬁviL%‘ﬂ% aAALA LI
Twan (s waires ﬂﬁmvjummimﬁ\i Twanlasd iawes GTQ%’U;;?
Physical properties of light, geometrical optics, BIUES NNTUITHIRNANTWAATIA ABNALADS
plane surface and prism, spherical surface, thin %“mﬁﬁw?u
lens, spherical mirror, ray tracing, lenses Physical properties of light, geometrical
aberration, optical instruments, physical optics, optics, plane surface and prism, spherical
superposition of light wave, interference, diffraction surface, thin lens, spherical mirror, ray tracing,
and Fourier analysis, single and double slits, lenses aberration, optical instruments, physical
grating, polarization, quantum of light, laser optics, superposition of light wave, interference,
diffraction and Fourier analysis, single and
double slits, grating, polarization, quantum of
light, laser , optical sensors, digital image
processing, introduction to computer vision
244341 | 293 uazBidnnsefing 3(2-2-5) Usufiu
Electric and Electronics Circuit 1839180
2995 N INTLUTATINAZNTLUATAY F1979 WRan

o~ o

in Talam naudanes nissanwuuluues
LATNISVUIYF YYIUIUIALA N 29975
DEAFALALADS 19ATAAATI MANNITLE DI
g AT asIEnNIaidng 199339HULATNS
ﬂi:f—gﬂ&?

DC and AC diode,

circuits,  semiconductor,

transistor, bias design and small signal amplifiers,
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oscillators, switching circuits, introduction to digital
electronics, digital IC and applications
244381 | NMINARBSARNA 3 1(0-3-2) 244381 | MINARBSAANG 3 1(0-3-2) | ASLAIN
Experimental Physics Il Experimental Physics Il
NNINARBILATALATILANANITNARBIA LT ANTNARBILALTIAIITN HANTTVIARD
NNTDNYNAITNT DUYBIHATT qumw;ﬂu Agail N9018MANIENIBIRENT AITHY
NG LREE miLﬁmmW'Mﬂﬁﬂuqﬂﬂﬁzﬁ AHIFUDY AINT DUTBIAETT NTLAANTNATINTT AL
WA NNTEENDN NN NTUNINFBALRLNNT Qﬂﬂiﬂi ANTRTDIUE NITHZNDN NN
LAY N19018ATN 299TNTBIANNE 2995 NNSUNINFDALAZNITLA HILW N19A18AN
NTLUAAFL MATWATUUATHETFY AMNAINTBIAINE WATNTLUFFAL 2ATVAT
Experiments and data analysis involve in heat WATHEIH
transfer, heat capacity optical instruments, optical Experiments and data analysis involve in heat
properties, Reflection, Refraction, Interference and transfer, heat capacity optical instruments, optical
Diffraction, photography, filter circuits, AC circuits, properties, Reflection, Refraction, Interference and
Thevenin’s circuit, Norton's circuit Diffraction, photography, fiter circuits, AC circuits,
Thevenin’s circuit, Norton's circuit
244382 | nNINARBIRANT 4 1(0-3-2) 244382 | naNARBIRANT 4 1(0-3-2) | PaLAn
Experimental Physics IV Experimental Physics IV
MMINARDI WAMHUAT DI WIDHATIZING nNanAReY WaHA3eslle WieAIATIZ
manaaastuiaraidgadu Usingnisoiinlng wanavaassinafieady Usingnisoii
Enedn nansaedaeynna Uszqini aulandy Tndifnaan n1ansaadnaynin Uszq W
AAIDEADHN Lmﬁq%m mawmmﬁmmﬁﬁuﬁ AUARNTHYDIDLADH Leﬁﬂﬁ(ﬁﬁﬂ: NNTVIARD
Taun Wﬁﬂﬁﬂqﬂfwﬂ AANTDzAON NANADY ﬁmﬂiiﬁuj Torun ﬂﬁﬂﬁgm%ﬂ AdndDzAaN
Tuiana AANafAdYs Aandvasliana Adnafanfes
Experiments, instrumental development or data Experiments, instrumental development or
analysis in topic of photoelectric effect, particle data analysis in topic of photoelectric effect,
detection, electric charge, atomic spectrum, Solar particle detection, electric charge, atomic
cell, selected experiments in modern physics, spectrum, Solar cell, selected experiments in
atomic physics, molecular physics, nuclear physics modern physics, atomic physics, molecular
physics, nuclear physics
244491 | fu3un 1(0-3-2) 244491 | fuNun 1(0-3-2) | AN
Seminar Seminar

naRenvredeiuianls nsfuaenans
maianeuasaawsanedle tuBeRang

Selection of seminar topic on interesting topic,
literature search, presentation and participation in

discussion in physics

P A S v
ﬂ’]‘iL@ﬂﬂW’J‘ll@LﬁﬂWmﬁﬂuT@ AFAUABNET
. o .
maviiausuazi fusaneAUe i ana
Selection of seminar topic on interesting topic,

literature search, presentation and participation in

discussion in physics
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244391 | TassemAang 2(0-6-3) | 244391 | lnseufidng 2(0-6-3) | ASLFN
Project in Physics Project in Physics
TA999UNIAANE ATMARD mwfuqumj el TA599MMIAANG ATUNARDS ﬁyﬁquwj
ﬁlwﬁxﬁwi N3 8UIIEITNAEINIG WaLNI1T w%ﬂﬁlm’izﬁwé NN9EEHINNINIEINTT AL
alinTa| N13UNEUD
Project in Physics field, experiment, theory or Project in Physics field, experiment, theory
innovation, academic report and presentation or innovation, academic report and presentation
244445 | wiANTIHUATNNTUST ALY 3(2-2-5) Usuin
New innovation and invention 31839180
winnsabimuazuase e R ang n1s AN
éfluLmuﬁﬂfmﬁuLtaxﬁ'eﬂi:ﬁwé n9sAg
wanns nad wazmalulad ansdnsuazey
Adiins
New and update innovations in physics,
invention, principles, theory and  technologies,
patent and petty patent
244380 | Vinwy AN 3(1-4-4) | T1eR i
Physics Workshop Skills
MadenuLUAILAaNRaAes LAsedena
awlans n1aden 130t iiud 1asaadn
AL LARBINN 3 IR N19TTUANANE9995
A3 a9 an1etrin Aandasadalunis
UgiRnsIN
Computer- aided drawing, machine tools,
metal works, welding, CNC machines, laser
cutter, 3D printer, printed circuit board making,
soldering, electrical tools, safety in workshop
244492 | nsfnuIdNTy 6 MuaEAn | 244492 | MsfnunBass 6 ViWaefn | ALFHN
Independent Study Independent Study
ﬂ"li?’;/uﬂ';"l ﬂ"liﬁ’l‘i_l‘j'lﬂi{llﬂﬂ;ll@ ﬂ’]‘ﬁLﬂi"lzﬁ N9 ﬂ"lﬁg‘uﬂ';"l ﬂﬁ‘i‘i')ui')ﬂﬂyﬂa@ miﬁm‘mxﬁ
Wenwsneams naviane waznsefivanstuiaze N19@ENIILNIN NITHILENE Lazn19adiUens
MPUARN Twzenenuiang
Investigation, data collection, analysis, report, Investigation, data collection, analysis, report,
presentation and discussion in some topics of presentation and discussion in some topics of
Physics Physics
244493 | anfiafinn 6 viwaefin | 244493 | awAafnun 6 viuaefin ANLAIN

Co-operative Education

Co-operative Education
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L%?Juzy@’lﬂUiL’NUﬂ”ﬁﬂzﬂ’ﬁﬁNﬁu Tt
\Aeagaeiufand uaaudsznaunis s9ans
A3y Eeeney Tuguewinauiniadanan
sy lassnnsdaiularlemineuasem

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

L%ﬁugymﬂm:ﬂummimiﬁﬁmu Nt
fAgngaefuR@ng uanulsrnaunis
89ANTNIAST nialoney Tugiuzwiinenm
Ansafinnan wiievinlassnnsdadiulssTan
ABMUILIN

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

! a o ¥ a 'Y ! ' a
ﬂqﬂqﬁqlﬂﬂt‘a'ﬂﬂ ?ﬁtaﬁﬂliﬂu?“u@ﬂﬂqfl 9 BuIYN/

! a o ?yd a ’r T ¥ ! ‘oA
ﬂqu’l’iﬂt'ﬂﬂtaﬂﬂ NRLRABNLIY R INUDEINIT 18 KBKIYNH

244301

RANT BRI 3(2-2-5)
Computational Physics
m’ﬁ‘mwﬂm@ﬂ“ﬂmﬁfymmdmﬁmmﬂm%ﬁlﬂgj
WAIRANE 817 N19UTTHIN HALRALT DY
ANNNGAET HALRAETBITTUURNANTNIBIEN
R G RI m’iﬁ’]mmggﬁué NALRAYLUAE
nMsdIaBIEHNITERLE AT aeyius et
NNTAATILIAINARIALAR DU N1TATHIDIAT
U391t A8n1sununeni-asla n1sBumesiy
VAR ﬂ"liﬂﬁmﬂ?_lL%\‘ngumeﬂ’ﬁ?JLﬂﬁ"lzﬁ{ﬂ?d@
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

244301

ARNABIAUIN 3(2-2-5)
Computational Physics

m‘i‘mwﬂLaﬂmmﬂ’iymmemﬁmmﬂm%ﬁ
ﬂg:sfuﬁmﬂﬁﬂﬁ 2791 NTUITHIN WALRALYDY
ANNITA YT WALRAYLBITEULNNNTTI B
LANLAE T BT m’iﬁ’]mm'méw”u‘g |
LQ@‘EILLﬂzﬂ’]‘jffﬁ’mﬂ\‘]ﬂNﬂﬁiﬂiéﬁuéﬂﬁﬁ/in%ﬂ
méﬁ’uﬁ(ii'ﬂﬂ NN9AATIEIAHARIALAR B
ANIFAMINIALSIUS FBNTUULNEUA-AS
Ta n198maesllian n1sannesiBuauLas
miﬁl,mﬁxﬁ"ﬂymdﬂ

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

ASLFIH

244312

naufaeniuaslasigTvozaen  3(3-0-6)
Quantum Theory and atomic structure
ARFNEATHVIENG FeYANEIIALTN THINUAHN
Bann uazadn aznenaatslalnsian fidey
BLABN H1919579 VNHFNNTTUNARLUTNE
nan Tassaaemdsnuuunanden Usingniss

WHH NEHNITTUAIURULEUALLIAN STUUARY

AOUE NEEHNNTNTHRIDBIAN

244312

nauaensuazlassTvnzaen 3(3-0-6)
Quantum Theory and atomic structure
NRANERSHYE NG FYANEOIALIN THHWAN
Bayn uazaiu azmonaanelalnaian idey
DEADN ANTNE0 wqwﬁmﬁummmuﬁiﬁ?uﬁu
e Tassssamdsuasden Usngsd

WNY VOB NTTUNIULULUA LAY S2UUaBd

AU NEnINTzRlewmy

ANLAN
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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

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

ﬂ@ﬂ’]ﬂﬂ%@ﬁﬂi@\?"’;u@ﬁ:LLET??IZ\]T@]Lﬁ?_lu 3(3-0-6)
Lagrangian and Hamiltonian Mechanics
LARAREIDINTITULTHN ANNIFUBIAINTEIT
WATANNNTYBILERAGY m’aﬂ‘izﬂﬂﬁ%ﬂﬂmﬂm%
LL'U‘LIﬂ’]ﬂ‘i@ﬂ'{LLﬂxﬂ@ﬂﬁﬁ@]{LLUULLEIﬁZ\]@]/‘LA
wamm%mmawmgmm wamﬂm%‘nﬂ\afﬁ“ﬁqtﬁa
159 2 mantn narmanseeia
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

dag1e391

244314

“Hﬂﬂ\tﬁﬂfi@ﬂqmﬁ/ﬂ\‘ié’u 3(2-2-5)
Introduction to Microfluidics

mwg?jm”mLﬂyﬁsﬁ@ﬁyug’luﬁﬂqﬁ/u%@ﬁw@
9RNA NNﬂWiﬂ’JUﬂNﬂ’]iT‘V}@ NALRALYDINNNTT
A5 e ﬂf}m&?’]um%ﬂ”uﬁ%ﬂLmzmwiL?‘?wm
e N15uNs THN1TN15 AT 8 WL an
U5 ngnsosaniiaad sasinadslivia Bidnla
seaalnda (ndianTns W38 A8n19uszAugan
ﬂﬂdf‘lﬁ@q@ﬂﬁm G‘Tfmf—jwmiﬂi:ﬂﬂﬁﬂmfw@
FANTA

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

dn9183%1

244351

Aanmuaslandeauareynian 3(3-0-6)

Nuclear and Particle Physics

244351

< a
NANFEBIIAREAUATEYNTA

Nuclear and Particle Physics

3(3-0-6)

FNLAN
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iﬁﬂﬁmu‘jym@Tw’nmﬁqmﬁﬂ%ﬂﬁﬂﬁﬂﬁ@uﬂfqm iﬁﬂgmlﬁj‘yﬂmyuﬂmﬁfmﬁﬂ%ﬂﬁﬂﬁm@w@y
W onpaaniAvesidalaan uwudiansved i avpnanAvasialnan uusianses
fAoafes AuduanIwssd wssllamdes nns oA s THTUANINS9R waellandes n1s
aawsnrnsianfeauazUjidenfaedes n1s aanginresianfuauas fisenfaueies ne
LUIENFAILAZN19IIUTINT 2899 AR B & WU SUENAILAZNITIIUIINA 289D AR B
‘iﬁﬂﬁﬁuLﬁyﬂ\‘i ! NDUNTAYFTIN ATAUAYH 'ﬁqﬂgmt,ﬁymGTuﬂmmémm;l‘ﬂgm ATDUARH
L‘f'z’@mﬂ’mmmﬂymmlmm@iuﬂ:ﬂmmi‘ﬁlLﬁmf'ﬁ?u Lﬁﬂmﬂ’mmmﬂummLLmﬂ@;Nﬂummﬁl Aeu
Tuﬂﬁﬂ@?@wmﬂ ﬂgmiﬂg%’ﬂﬁ LAZATTUANY DY Gfuﬂﬁﬂémémm ﬂgm’imﬁﬂﬂ LRTNTTUANYDS
FUNIFT N1TIUUNAUNIAYAFIY ANNIAT NTTIUUNDUNAY AN
WAZLULSIABIAIISN mw’gﬁ’m@ivmﬁmﬁ/uwﬁ WRILLSNABIAT15N mwfgﬁmﬁymﬁmﬁ’umﬁ
duun oFesdunsiBeingiu Sunn viguiuesRTREERIg T
Introduction to the foundations of nuclear Introduction to the foundations of nuclear physics
physics covering such topic as; properties of nuclei, covering such topic as; properties of nuclei, nuclear
nuclear models, radioactivity, nuclear forces, models, radioactivity, nuclear forces, nuclear
nuclear decays, nuclear reactions and nuclear decays, nuclear reactions and nuclear fission and
fission and fusion. Introduction to the foundations of fusion. Introduction to the foundations of elementary
elementary particles covering such topic as; particles  covering such topic as; symmetry
symmetry transformations and symmetry groups transformations and symmetry groups arising in
arising in particle physics. Conservation laws and particle physics. Conservation laws and symmetry
symmetry breaking, particles classification and the breaking, particles clossification and the quark
quark model, and introduction to unified theories of model, and introduction to unified theories of the
the fundamental interactions fundamental interactions
244360 | AAnaYanFansiion 3(2-2-5) 244360 | MAnATaRFaRIaon 3(2-2-5) ALY

Introduction to material physics
ThsaRsauasiuszasnan sruuLazlATIa99
NAN ANTNUNNTDIIBINAN AITAZANDIUT
LATN1ITUNT I BIud m‘iﬂm’gﬂ“ﬂm"ﬁ’ﬂq ANTR
BINA FNTANINAIIHNIEN FHURNNNNUEN N3
° A & v v va
dnad i nasan antanialnna anddnng

'
WHLAAN

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

Introduction to material physics
ﬁxUULL@zTﬂi\‘lﬂ;’NNﬁﬂ ﬂ’J’]NUﬂ‘WﬁIT’J\Wﬂ\?
WAn ansavansresuouarmsunstueaud
N1 Uee9dan aNdALEINe andfnIg
V"I'?J"IN‘;Q‘LA NHNUAVI9NIURY N19HIN
Binnaen auTENein auRntousman

Atomic structure and bonding, crystal structure
and system, defects in solids, solid solution and
solids,  material

diffusion in deformation,

mechanical properties, thermal properties,

optical properties, electron transports, electrical

properties, magnetic properties
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244361 | AAnaraHzanILds 3(3-0-6) 244361 | ARNAEAUZEDIUT 3(3-0-6) AP
Solid State Physics Solid State Physics
TATIRINIHAN NITVALULUIBIARUDBINE N WRBFUATUARTIY LINLABI NS ARBNTZE
s39uazlasinsnesaundy nsdamisnlundn WanVY waniguaIg U39H939 ﬂ%qﬁ@fﬂu
msdubazaslasendn aulfiBena nTanees AL ﬂ’ﬁL@d]y?_I’]Luuﬂ@ﬂﬂﬁuLﬁﬁﬂ'ﬂ’Iﬂwﬁﬂ, ng
va9uds NP uaundsunEnfsiuazHEn rasnuan nsdamianTundn n1aduuaz
wiaa AnAaNea AN ALE9A1HT puaasliue UBER
Crystal structure, diffraction of wave of crystal LOUNAITH ﬂ’l’iﬁ\‘iﬁ')ﬁ’l ﬁuﬁQLW@%ﬁ
in real space and reciprocal lattice, crystal binding, Basis and lattice, lattice
lattice vibration, thermal properties of solids, translation vectors, Bravais lattice, real space,
energy band theory, semiconductor crystal and reciprocal space, diffraction of waves by crystal,
liquid crystal and Fermi level Bragg law, crystal binding, vibrations and
thermal properties of phonon, energy bands
theory, semi- conductor crystal and liquid
crystal, Fermi surface
244362 | walulaginnsugnuan 3(2-2-5) nsnedan
Crystal growth technology
W”%Jmmi"ummﬂT‘LAT@@miﬂgﬂNﬁﬂ FTUY
FUYINIA ﬂ’]iﬂ@ﬂmﬁﬂi@ﬂmﬂﬁﬂ&i’mj 24 119
ﬂgﬂLLUUTm:m%lLﬂﬁLm:Tﬂiszme;@u 19
UgnuAnaasiaiees slmaess waluladnisg
Ugnwantusnsiisdaiuazanslndiinnin n1s
AAznan naudmaiasanuuy Ta-vada-
2a9uds, la-vaeuds, Ta-2a9uds uaz saaman-
209ad faafiedu wesnlaundnaiunis
UgNHAN
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 | WAnMansidesnuLas 3(2-2-5) | 244363 | waAnransidanuuay 3(2-2-5) ANLAIN
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Introductory Crystallography and X-ray diffraction

LAATTTUATMUALLTAR LATIHT 1HAN
ANNINTVAINAN LFUNARAIBINA N AANI9UAY
srutuuaafialundn 3501528918118 UART
FHINARY ARSALTD5 UNALADS NqBFT N7
RN ABNT LARBIIATIEANISIALILY
SaRieny m’iﬁqwﬁmmm:m’iﬁmuﬂiﬂwﬂ’;’m
ABINAN

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

Introductory ~ Crystallography and  X- ray
diffraction

AHNIRTYBINAN ATNITVDILAND N B
NN9LRILNIANIIRANTG LATEIALATIENNIS
g 1 < A <
WWENUUTIRIENT N1TANGINING WaTnIT
ArunlATIaT19BIHEAN
Crystal symmetry, Laue method, theory of x-

ray diffraction, x- ray diffractometer, phase

identification and crystal structure determination

244371 | ansnenansidesnu 3(2-2-5) | 244371 | mTIANEARSVSINANNEIHT 3(2-2-5) | U5uBe waz
Introductory Astronomy Spherical Astronomy ANagus
FTUURAAAI9IAIEAT 13T AUS NN STUURAAAIIIANERS NMTTALUS NN 31873%7
ANTIANTAT ’qﬂﬂ‘iﬂi‘v}’mﬂ’]‘i"lﬂﬁﬂm‘; LINTNIT PNTNFNERT Qﬂﬂiiﬁmdmﬁﬂmﬂm% VIRV
ﬂ’]ﬁ’]ﬂ"lﬂ@% 910\3’5/1'!1’1‘; ﬂ%@ﬂﬁﬁ@g iz‘umﬁﬂz ﬂ"lﬁ"lﬂ"lﬂ@l% G?"ILUM'IL\?“IJ@\? @’J\?‘:J/MVI% ﬂ%‘iﬂ’]ﬁﬁlﬂ(
Naﬁﬁﬁﬁﬂﬂmmqqﬂﬁ nan wnuand ANNATIEN LL@:LWWi’mqﬁluj
Celestial coordinates, astronomical Celestial coordinates, astronomical
measurement, tool of astronomy, timing, the moon, measurement, tool of astronomy, astronomical
the sun, solar system, general properties of stars, time, position of moon, sun, planet and another
nebular, galaxy celestial objects
244411 | nqufdnsinsawlonalmd 35(3-0-6) | 244411 | neuidninsnmlenalan 3(3-0-6) X

Einstein’s Theory of Relativity

INADT WARAREEYIUS 1INLABTUIRNAA
sruAfmBelae mweeswesn nsulaans
W FYANUIASAVIETING BYIWE IABEu
Flawman annlas ngnisensnulunamans
AANAAN aunTAH favaln niqugniasanis
wazAH naee lanalns

Vectors, differential calculus, tangent vectors,
curvilinear coordinate systems, the metric tensor,
the Christoffel symbols, covariant differentiation,

geodesics, curvature, conservation laws of classical

Einstein’s Theory of Relativity

LINLADS UARAANEYRHS 1INLADTUNI
Al svuuRiaBelae mwweswasn N9
WIRINBIIANT ROYANHOIASENEVING DS
Tandew dlawman aaalas ngnisansng
Tunarmans Aanadn annnsauIN ol a
yqudimaeame uazanabinnssmeslavalmg

Vectors, differential calculus, tangent vectors,
curvilinear coordinate systems, the metric tensor,

the Christoffel symbols, covariant differentiation,

geodesics, curvature, conservation laws of classical
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mechanics, Einstein’s field equations, Einstein’s mechanics, Einstein’ s field equations, Einstein’ s
theory of space-time and gravitation theory of space-time and gravitation
244412 | nqufiannandos 5(3-0-6) | 244412 | ufaunsidiacm 3(3-0-6) AILFIN
Introduction to Field Theory Introduction to Field Theory
AUINLULATA LA lB AL AU BRI BN ANHLULNA LA [BUAZ AR AN BN
ANIIHFEULAZ IR A NI UBIRUIN FHNTT ANTIE EuLazENT A enreIan aun1g
Tran-nasnou Nummuﬂmqwﬁuwuﬂmﬁﬂé Tran-nasnou NNN’IWiLL@tV]i}HﬁUW%@ELﬁ@%
AUNHNAULULENTIELY SHLEIAN TN NquF AUNNALLUENT LA 85 EHLH A N W
Leefiad ANN1IALSN MaviAtEaxEIas Tnan wqﬂﬁumﬁ@ﬁ ANNNTALIN NMFVIRIYTNNIAT
aboulvinn nalneasdng Tnanalsiling nalnessdng
Galilean and relativistic fields, Lagrangian and Galilean and relativistic fields, Lagrangian
Hamiltonian of fields, Klein- Gordon equations, and Hamiltonian of fields, Klein- Gordon
symmetries and Noether's theorem, abelian gauge equations, symmetries and Noether's theorem,
fields, electromagnetic fields, Yang- Mills theory, dbelian gauge fields, electromagnetic fields,
Dirac equations, symmetry breaking, Goldstone Yang- Mills theory, Dirac equations, symmetry
modes, Higgs mechanism breaking, Goldstone modes, Higgs mechanism
244441 | iBesiladauazszuniingain 3(2-2-5) | 244441 | wiansflofauarasuumingnatn  3(2-2-5) AR
AL ADHAIADS ANEABNAGAES
Instrumentation and Data Acquisition System Instrumentation and Data Acquisition System
NENNNTIANNARNG gUNIoIUATINATANTS MANNAIAYNIRANT gUnsluaemAfiAnN
T SxULLAB BN TANNAANT wadantsEonles Tn szuUeAD T ARNE wiallantadion o
ﬁ’m:‘umwmj@ QQ@?LL@%TU‘JLL?‘I?NW’JUQN?‘I’]? ﬁ“mzumymg@ ’J\‘WiLL@%TﬂiLLﬂiNWJUﬂNﬂ"ﬁ
Baunoponfiames nMaulasSutomaRana EonAnAENRIAES NMIUUMLBHIDINARNA
udeyanasinn nsulasdynnewnaenidu s eyayroslina nsudasdeysyinieniaen
AR ANTEBLTILNIATEN WRaa naseufleumasgm
Principles in physics measurement, instrument Principles in physics measurement, instrument
and measurement, system of measuring and measurement, system of measuring instruments
instruments in physics, techniques of interfacing in physics, techniques of interfacing with data
with data collecting systems, circuits and control collecting systems, circuits and control programs of
programs of computer interfacing, physical quantities computer interfacing, physical quantities  to
to electrical signals conversion, analog to digital electrical  signals  conversion, analog to digital
converters, calibration converters, calibration
244442 | Tulpsmeulnssiaesuaznislusunan 3(2-2-5) | 244442 | Glpsrewlysaaesuasnisitsunan 3(2-2-5) PSRN

Microcontroller and Programming
fiuguweslulasnoulnsaiaas aanlnenssn

< 4 o & ' C
ARG ﬁﬂﬂ"lﬂ\‘i ﬂ"l‘iL%@N(flﬂﬂU'}\‘i"V‘iﬂ’]ﬂuﬂﬂ

Microcontroller and Programming

fingnasdlnspeulnaames sontpenssy

< <. 4 § e
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WA NTTAGINIL ﬂ’]‘i’%zﬂﬂ"ﬁ‘lﬂii’l?_lﬂ'l’méﬁ
ﬂﬁﬁL%ﬂNﬁ;ﬂﬁUﬁﬁQﬂLﬁUﬂyﬂHﬂ ﬂ’?‘iTﬂ‘iLLﬂ‘iN(ﬁ;/'Jﬂ
AENTEAUgY Naidanmeiiuy lruaznnsUazgna

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

WITIRT NITDATINL ﬂﬂiﬁﬂﬂ’lﬁﬂﬁ'&lﬂ'}’m'ﬁ’?
ﬂ’]‘iL%@NYfiﬂﬁ/UWiiQﬂLﬁU{mj@ ﬂ"l‘iTﬂ‘iLLﬂ‘iNGT’Jil
ENsEALgY adanmadUy uaznaLa N

Fundamental of  microcontrollers, hardware
architecture, instruction set, interfacing to extemal
devices, timer, interrupt, memory management,
storage interfaces, programming with high level

languages, user interface and application

244443

srunaHesnadsiId s URANAUszENA3(2-2-5)
Embedded System for Applied Physics

AU RN TINYDITEUUANDINAN A
@ﬁﬂiﬂimzLﬂ%mﬁ@ﬁm%uﬁmmiwummﬂﬂ
Hasa nANN19A U NAIMT NN ST UL
anasnadssin n1stszgnAszunaNesnaafaly
WARNE

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

principles  for  development of

embedded system, application of embedded

system on physics

SCERTIDL

244444

ANSEINRDENNSUNTHAARNS 3(2-2-5)

Invention of Instructional media for Teaching
Physics

ﬂ’ﬁﬂ’itﬂﬂ&? mﬁNgyﬁyugﬂumﬂﬁmﬂ@mﬂm%
ARNEAN NQETUNIAN TN AR WuAZNNTEY
wosllaunfing Amsunaeaaenisaeuiang
Application of basic concepts in  Classical
Mechanics, Electromagnetic Theory, Waves and
Vibration, Thermodynamics for construction media

of teaching physics

das1e391

244451

FafAng
Biophysics

3(3-0-6)

o o = a &
U39 WAINTH LAZ WHEZLAN %fﬂumqﬂ ALEULE
s @ A Ls L4 o
p19i8ue TUsAN 1 maa [waaUsram NEYTYIW

Uszan 895101581 NTEUIMN1TRenne

244451

FaRAng
Biophysics

3(3-0-6)
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AT Y NVBITARUTZE @qmwwamm%
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Force, energy and chemical  bonding, Usangniaolbudusaauliazoudanin
biomolecules, DNA, RNA, protein, cell, neuron, ANRFNERS
nerve signal, rates of reaction, transport process Force and energy in chemical bonding and
biomolecules, cell structure and functions, signal
transmission of neurons, statistical
thermodynamics in  biosystems, rates of
reaction, transport process in biosystems,
nonlinear phenomena in biosystems,
biomechanics
244452 | wihunaluladidasnm 3(3-0-6) 244460 | wibunaluladidesnudmsu 3(2-2-5) | USugedn
Introduction to Nanotechnology ITUGARTINNTIH TRanAN
ANTNRUDINTITAAINIA ﬂfJﬁN{Lﬁy’rﬂ\‘]“llﬂﬁ Introduction to Industrial Nanotechnology et
TASIAIMUAZLAUNA I N1INARTEAUNNTY Fnanarasauiatulasemsneawiaule | e uas
wansflamasnznsrauwilu Taseransuazand® nandnszsiunle Tassassnazanifimnny vnefin
lanizaesdaauilu 0 84, 1 94, 2 357 n1s voedanuily 1s aeiadinszndiniy
U’izﬂﬂﬁ% mwl,ﬂuﬁmmi’ﬂ@uﬂu Ths9ms199ziuNn e m’iﬁixﬂqﬂﬁi(sfﬁyuﬁu
Effect of size reduction, introduction to structure LWﬂTuTﬂﬂTuwwﬂqmﬂﬂﬁﬂi’iN ANNITINAEY DY
and energy bands, nanofabrication, equipment for 'ivﬂmqu”l‘[u mmgﬁmﬁw{mmmymmiu
nano- scale analysis, structure and properties of mmTuT@@Tu@mmwmﬁN
0D, 1D, 2D nanomaterial, applications, toxicity of Size  effect in  nanoscale  structures,
nanomaterial nanofabrication, structure and characteristic
properties  of  nanomaterials,  analytical
instruments  for  nanostructures,  industrial
applications of nanotechnology, standards for
nanotechnology in industries
244471 | pnanFmansRang 3(2-2-5) 244471 | AnanFnansang 3(2-2-5) 150
Astrophysics Astrophysics AaiuIg
NAFERST 17 WARNAANIANERS, ATmuINg NRFNARTT 1 WARNAANI1FNERS ANUA 31873%7

189A1990E  AHANLAz N9 unie Ty
USTINIAANINNYE  §ENT, ONgR N1TLHEIR
PPIANINY ALARSHIBIIMARY UALATINEINS
189A199NY Uﬁﬁ%mﬁqmﬁﬁ{%uﬁuwéq
WEIIHIDIAINY, NIEINIAINTENAE TH
FusagnnAangny aunsumEnIeming
Tassasnsnesmanny nsduazifionuazady
aneluduussennianagny  ssuumming g

. _ _ v v
ARNFBINWANT TN3a g NIaInu

NNNNLNTNIBIANIGNE ANNATIEN UNULANT
TLUUWNIRANIesruUNndng  widaan
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FTMUINITIBIANGNE ATIHAUURT AN
neTufunssannimanagne aans gomgd
MaUNFIREDIANAGNY AARSHYDINNT g
UALAMNAINIBINNTRY naduazian
warad untelud uussaanimniagns
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Mechanics of Astrophysics, stellar evolution, mqqﬂ'ﬁ JGER ﬂﬁy”lx‘i"ﬂ@\i@’]'li]ﬂﬁ n13
pressure and energy in stellar atmosphere, matter, fo?"umLﬁﬂmmmﬁumﬂéfu%gumﬁmmﬂmq
temperature  stellar  radiation,  celestial  body qmg ﬂmﬂ’ﬁm@mﬂmwLL@:ﬂﬁﬂﬂgm'ﬁiﬁﬁ'
spectrum, stellar luminosity, Nuclear reaction as Lﬁ'm"ﬂyﬂ\iﬁuﬂmmu,zimﬁﬂﬂmmwimq
energy source of star, heat transfer in star’ s Mechanics  of  Astrophysics,  physical
atmosphere, celestial body’s magnetic field, stellar properties star, planet, and galaxy, binary
structure,  oscillation and wave in  stellar system and multibody system, nebulae, stellar
atmosphere, binary celestial system, Physics of evolution, pressure and energy in stellar
Galaxy, basic cosmology atmosphere, matter, temperature, stellar
radiation, celestial body spectrum, celestial
objects luminosity, Nuclear reaction as energy
source of a star, heat transfer in stellar
atmosphere, stellar structure, oscillation and
wave in stellar atmosphere, physical properties
and phenomena relate to celestial objects’
magnetic field
244473 | dnanaineniacnu 3(3-0-6) | 244473 | angmadvedon 3(3-0-6) U5y
Introduction to Cosmology Introduction to Cosmology AaiuIg
UsziReans unaAail 89a 1289919979 UseRmans undnd ssnueasdnama T78A%0
Anen uninnaFanan1ses AN uanasiale Anen umhnsdananaes asluaaasiale
Wau TA5989192899719978 LULSIRBINS Hew 15989 1920908000 LUUSIABINIT
’Q}/ﬂiQ"I@aWﬂ"lﬂill"lx‘Nf’m W’]ﬁ’]ﬁmﬂ%@"lﬂﬂ"liﬁ\‘imﬁ %ima‘?mmmﬁ’miﬁﬂ Wﬁiﬁﬁmﬂ%@"lﬂﬂ’ﬁﬁ\‘uﬂﬁ
ARSI anTana mq“ﬂm@?ﬂifm@ ATHAHILIY pIASTIBNAN Y VBUBNAN AN WD
2099N991aRAZ A9 A AAWINIATIIHNA WA EnINIAEATTEA ARKGIATHAWES wnan
’%hﬁ’l"l@f:qlﬂl,éNLLiﬂ ﬂ’TﬁT‘iJI\‘lWﬂ\?ﬂ@ﬂ“ﬂﬂ\‘lé/ﬂﬁ’J"lﬂ ﬂﬂLéNLLﬁﬂ ﬂﬁﬁTﬂ\‘iWﬂ\‘iﬂﬂﬂ“ﬂﬂ\‘iLﬂﬂﬂW
A brief history of cosmological ideas, A brief history of cosmological ideas,
observational overview, Newtonian gravity, the observational overview, Newtonian gravity, the
geometry of the universe, simple cosmological geometry of the universe, simple cosmological
models, observational parameters, the models,  observational  parameters,  the
cosmological constant, the age of the universe, the cosmological constant, the age of the universe,
density of the universe and dark matter, the cosmic the density of the universe and dark matter, the
microwave background, the early universe, the cosmic microwave background, the early
inflationary universe universe, the inflationary universe
244474 | ANFINAINYILREWRIIUAA 3(2-2-5) Jagefnn
Cosmology and Dark Energy
AUFIUTNTIIRTNE UULSIADINE AN
é/ﬂ’ﬁmzﬁ“wmLLUUTNIN"IGI‘igﬁuﬂNﬁ’@mﬂﬂ"Ii
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AN AR TAMAH TN 0291 B9 FEN TULE DY
a7 W luuBeew N13TunIed NI aInen
paulnlAsINN udsre9snIana asnsinuay
NRNTUHR

the  Friedmann

Cosmological  principles,

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

244494

VareAnas I RAng 3(2-2-5)

Selected Topics in Physics
EasangnnuAananaed vie ARnd

Uszgyna vie ARNAAIIIAIERS W38 §1997A

Angn wie AANFvasTan

Selected topics in theoretical physics or applied

physics or astrophysics or cosmology or materials

physics

244494

VareAnasIaRAnNg 3(2-2-5)

Selected Topics in Physics
L%'mqu:mmymﬂﬁﬂﬁwqﬁﬁ %3ia

AAndUszyna wie AANAAIIIAIERNST W3D

Fnanainen wie Aanduasian

Selected topics in theoretical physics or applied

physics or

astrophysics or cosmology or

materials physics

ANLAN

244343

suflenAtredineginiaueun  3(3-0-6)
Methods of Robotics
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suifleAfuardunauds Ana1n1sueun
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Methods and  algorithms in  robotics,
programming,  numerical  methods,  robot
kinematics, nonlinear dynamical  systems,
stochastic dynamical systems, Bayes theorem,
Bayesian filter, Kalman filter, particle filter,
sensors and measurement, pin hole camera
model, camera calibration, features detection,
machine vision, state estimation, simultaneous
localization and mapping, obstacle avoidance,

graph search

244446

ﬂﬁimucﬁ;mzuuwai@] 3(3-0-6)
Dynamic Systems Control
WUUFIRBIV AT AANIAAT HINS VT U
BenauazBalin szuuliudaan U500
a1y n1evinlmdwdaan Wendunislen
WHHATNURBARAZNTIN NG (A a9d ey o
A157LATIEN N19ABLANEIE IR 113
ARTNANITABLARDIBIAIING N1TIATII
ANHLETETATN L’s‘?’u%"lx‘ilﬁuiqﬂ N1IBNLUY
FamuRuuazdIAUANT laR n1aAduRNTH
dwsamudonu mﬁmuqumm:ﬂﬂﬁ@ﬂ
Lﬁ’ﬂ\?g{u ﬁammmmmmﬁmﬁu
Mathematical modeling of mechanical and
electrical systems, nonlinear systems, state
space, linearization, transfer function, block
diagram and signal flow graph, time response
analysis, frequency response analysis, stability
analysis, root locus, controller design and PID
controller, introductory  nonlinear  control,
introductory  optimal  control,  introductory

Kalman filter

SreAm T

244447

‘fiwmmivjuﬁuﬁ 3(2-2-5)
Robot Science

LLu:ﬁﬁmﬁuﬂuﬁ AIMlsENBUYDIUILNG
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Falud@ n1sdeulusunsuy noua nns
e ! K ™~ o
ﬂﬁzﬂﬂm?ﬁuuﬂum?u%qmw
Introduction to robotics, components of robotic
arm and mobile robots, kinematics and
dynamics of robots, path and trajectory
planning, control systems, actuators, sensors,
autonomous navigation, robot programming,

real life applications of robots

244448

Mg B AndmIUELa 3(3-0-6)
Deep Learning for Robots

Tassansiaauszamiien Wondunsznu
NTRARIAHINTRENA MIunanay Tageans
iaalsraiiendedn Tassanedsramas
Sanrn1s Tasennedszannyingn Tasenns
U5EaIMANNIETIHET 19 m‘u%‘ﬂu{uuu
CEIEN ﬂﬂiﬂi:ﬂﬂﬁ?ﬁu‘vjuﬂuﬁ 24 e
A4 NMTUTEHIANANHITITHER N1IAIUAN
LAy N1THINN

Artificial neural networks, activation functions,
gradient descent, backpropagation, deep neural
networks,  convolutional  neural  networks,
recurrent  neural  networks,  generative
adversarial networks, reinforcement learning,
applications in robotics such as machine vision,
natural  language processing, control  and

navigation

sreAm v

244461

1R N 3(2-3-6)
Electroceramic
vy v R v
AN L IR ULA BN ULEITH Alwn
NTLUMNTNAAEINRN N aNTRNeAAnS
2p9531 80 N1 Tnddnvidn Wieled&nvan
a & a a & a a
lss1dnvsn sianlaseann 13180
wHAn wazUufiniseessnin in
Introduction of electroceramic,
electroceramic processing, physical property of

electroceramic, dielectrics, piezoelectric,

SreAm v
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pyroelectric, electrooptic, magnetic ceramics,

and electroceramic operation

244462

Tnslulagidosm 3(3-0-6)
Introduction to tribology

uyinfAganulnslulad nensnswAnuas

v
PN

o/ % < !
AURIFHAN ARNAVBINTLREANIU §1998D
A b -
AunaznITvaaau Tomnieainnisinngg uie
WALNA [INITANNTE N1TNAFBLNITANNTS
APINTIHAURD

Introduction to tribology, topographic and
surface in contact, physics of friction, lubricant

and lubrication, wear problems, types and wear

mechanisms, wear testing, surface engineering

244481

WiANITHNBNTREUARNA 3(2-2-5)
AIIFERS U ARNANg LT
Innovations for Teaching of Astronomy and
Theoretical Physics

2ENUUL §319 Usznay wmmuqﬂmiﬁ
a8 1A% pafl S auTangsaBIniaAnen
Amsunsaewidsusssns dsnansmans
AANAUAARNAFWuT

Design, Create, Assemble, Testing the
Demonstration Kit, Apparatus, or educational
innovation for teaching or lecturing in

Astrophysics and theoretical Physics’ subjects

SreAm

244482

ﬁwmmﬂm%‘ﬂmmﬁm@: 3(2-2-5)
nsEBLWieLFEDle
Sciences of Measurements and instrument
calibration

ﬂymjm%w%mm LB9R AN dipenu nns
Fp AIHUNNET AT E9ATI AITNARIA
Lﬂ%ﬂuLLﬂ‘:ﬂQ"IN\E}JLLliu@u“ﬂﬂ\‘iﬂ’?‘ﬁ/ﬂ N199BY
naU wazntsUsuisues eededn szuu
ATNIN

Quantity data, quality data, methology,
measurement, accuracy, precision, error,

quality system, traceability, calibration

SeAE N
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244483

\aasdaindmiuRAnaTan 3(1-4-4)
Instruments for Materials Physics

ANTANORRNAD 8994, N1anARBUANLTR
NWARNA, AnEazianIznsRAnaeesian,
nnsdnmai AN RANAYDsTaRBARIT 11U
Fansasi, Yand ladni, nefiwes, ns
AATITIURLNITNARBU AN AN AR NAATN
‘5:Lﬁﬂuu’lWﬁﬁﬁuW’quﬂﬁwﬂﬁNLL@:
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Introduction to physical properties, physical
properties testing, physical characteristics of
materials, Physical properties measurement of
various materials such as conductive, non-
conductive  materials,  polymer,  Physical
properties analysis and testing according to

protocol of industry, scientific standard

SreAm I
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wannad@emlusunsu@eing  3(2-2-5)
Principles of Object-Oriented Programming

Mﬁﬂmﬂ%ﬂﬂﬂmwL%\‘id“mql,ﬁymmwu
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L‘Vﬁﬂﬁ\? N9E8NWLL NTNUT NNTNANEL
LL@:miLLﬂyﬂmmTﬂiLm’iﬂmﬂsﬁ‘gm%‘mﬁ@ﬁ
e

Principles of object- oriented programming
including abstraction, encapsulation, inheritance
and polymorphism, exception handing, building
GUIs, event- driven programming and multi-

threading, design, develop, test and debug

SreAm T
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AIREIALWEUNRIAT  3(2-2-5)
Web Application Development
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Fundamental web development, Front-end
development,  responsive  web  design,
JavaScript, Back-end development, connecting
database, web deployment, case study of

website development

225231

Tﬂ‘i\?ﬁ;”lx‘i{ﬂﬂdﬂuﬂzﬂq‘i?}Lﬂ‘i"lz‘ig 3(2-2-5)
Tunewis
Data Structures and Algorithm Analysis
ﬁﬁﬂ‘ﬂy@yjﬂ F18N198IAD rennadenle
ﬂﬂ\‘l‘"ﬂ?’ﬂu LaIABEY myufaj N3N ﬁﬁﬂ“llyﬂﬁdﬂ
UINETIH NT15L589 ﬂ"liﬂyu‘lﬂ"l mﬁmmzﬁ
TUREWAE TuREWIENITLLNUENUAZIETUE
fupaAtuuuaziny Svuananade
Data type, arrays, linked lists, stack, queue,
tree, graph, abstract data type, sorting,
searching, asymptotic analysis, divide and

conquer  algorithms,  greedy  algorithms,

dynamic programming
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Mobile Application Development
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Mobile  architecture, operating system,
basics mobile application, application lifecycle,
design and developing graphic users interface,
data passing, data storing, database for mobile
application  development, internal  device

interfacing, mobile applications development
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Data Science and Application
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Concepts of science data and large- scale
datasets, programming for data science, data
preparation, statistics for data analysis, data
analysis, data visualization, data for decisions,

and current topic in data science
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Computer Network for Software Development
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Computer network technology, types of
network, network model, types of data and
signal, transmission media and multiplex,
network hardware, errors, error detection and
error control, data flow control, network
protocol, IP address, internet, network security,
cryptography,  fundamental  of  network
management, software network management
for software development, network

fundamental for Internet Of Everything
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Science and Technology Physics
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Basic principles of physical properties,
measurement, units, conversion of units,
vectors, mechanics, work and energy,
mechanical  properties of matter, fluid
mechanics, thermodynamics, wave, electric
current and electromagnetism, optics, relativity

theory, modern physics
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Electrical Physics
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Mathematics in physics, wave phenomena,
electrostatic, 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
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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

circuits, RLC circuits, basic electronics
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Principle of Physics
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Motion in 1 and 2 dimensions, circular
motion, work and energy, rigid- body
mechanics, properties of matter, fluid
mechanics, wave- vibration and sound, lens,
properties of light, heat and ideal gas system,
thermodynamics, kinetic theory of gases and
heat engines, electrostatic, 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
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magnetic field, vector of magnetic field and
Faraday’ s law, source of alternative current,
alternative  current  circuits,  fundamental

electronics
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AANFuaziAfiAgY 3(3-0-6)
Basic Physics and Chemistry
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Scientific measurement units, scalar and
vector quantities, motion in one- dimension,
motion under gravity field, force equilibrium and
Newton” s law of motions, rotation, rolling,
torque, physics of rotation, rigid- body
mechanics,  momentum  in  mechanics,
conservation of momentum and collision, work
energy and conservation law in physics
properties of matter, atomic structure, chemical
bonding and molecular structure, stoichiometry,
chemical reactions, gases, solid, liquid,

solutions, chemical equilibrium, acids and bases
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Science in the Movies and Entertainment Media
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Scientific and technological analyses and
criticisms of movies, comics, anime, manga,
novels, games and other entertainment media,
imagination and reality of modern science and

technology inspired by entertainment media
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