3.1.5 ANDSUIYSI8YN

01-110-007

01-110-009

msdessiuden 3(3-0-6)
Communication and Society

anuduiussginansaeansiudsay nsvuiumsieasuasnguiiiieite
SVI%‘WWUENﬂ1iﬁ@?ﬂiﬁi@miL‘UgSuLLUaﬂwqaﬂﬁimmywﬁﬂuﬁﬂﬂm UNUINVDI
doanavuiidvinadedinuuar aussaulng msthgnsisnslddeussian
P19 9 WEluaYUNSITLININTSY LATEgna derulayiniusssy
Relations of communication and society, commmunication processes and
related theories, influences of communication on human behavior
changes in society, roles of mass media influencing on Thai society and
culture, applying strategies of different types of media to promote

political, economic, social and cultural development

NINAUIAMAINTIALATT AN 3(3-0-6)
Development of Social and Life Quality

Ty 1uasnansssulunisasaiinuaIyAnanIsas Ik IAnLALLINARUDS
aules nénsssulunisairenanindin unumihiuazanuiuiinveues
UAAA MANNITUTMITLAZNITRRINIALLEY NsTidusinlufanssunisdeay
wadan1sasedtaau nannsiaunuliiusednsain AusITy 385558
WAZITIIIVITN

Philosophy and Dharma principles in daily life, creating their own ideas
and attitudes, Dharma principles of creating life quality, individuals’
roles and responsibilities, management principles and = self-
development, participation in social activities, techniques of winning the
one’s hearts, principles for effective job development, ethics and codes

of conduct



01-110-017

01-110-022

01-110-024

-

AN mIInfinveanaiiiasealval 3(3-0-6)
Quality Life for New Generation
AMUMINELAEANNAIAYYoINTTAUAMTINTR n1sUTuFLasLdnle
Samsssuiaduanndniifluaseunss asdns dnuwazaseninluanudfy
Y033 IuInG 0N Mﬁﬂﬁiimm\‘imamémﬂﬁuwaLﬁaﬂﬁﬁ T EIL LR
usagelalunsujtRaugniaduginiifivszansam nisilneusuiiienis
doanslugalnl

Meaning and importance of quality life, adaptation and understanding
of culture as good members in families, organizations, societies, and
realization of the importance of environment, religious principles
towards good citizenship, concepts of motivation for work becoming an

effective leader and communication in the modern age

UDIAIANDENNUNTTY 3(3-0-6)
Sociological Perspective as a Researcher
lamsegsmiuludany Anw Auaiannuaiauazsingnisalsng 4 7
Aatuludenurunszuiunmsmesadeuisise
Understand the coexistence in society, study the truths and

phenomena that occur in society through the research methodology

Pinwaesiugiidyanlng 3(3-0-6)
Sufficiency Life with Thai Wisdom
AUV YOULYA ANEIRLY wasRuIN1TveIiidygilng nszuIuns

Boufvespidaanlnenaznidaygviesiu msligidyalneileinnndin
fineuies nsdlfegs¥infinelfisavosyanaludinulng nsdifegienis
nidgalineunvszendldlunismsaiinaulszavanudnsaluedn

Meanings, scopes, importance and development of Thai wisdom,
learning process of Thai and local wisdom, using Thai wisdom for
sufficient life development, case studies about sufficient life of Thai
individuals in society, case studies of applying Thai wisdom to living and

career success



01-210-018

01-210-019

01-210-020

NSHUANATTEUNA 3(3-0-6)
Information Retrieval

WATALAZNILUIUMTAUANANTAUNA NSAUAUNTNEINTANTAUNATDIAYR
NsAUAUgIUTYaaIUINeAEnT NSAUAUTINTBYAANUHIANANERT N3
dudugudoyaananunivn uaznsduduasaumAULAUNe IR
Techniques and procedure of information retrieval, online public access
cataloging, database retrieval in scientific, social science and

interdisciplinary fields, and information retrieval on the Internet

NISAAILIYARNAIN 3(2-2-5)
Personality Development
AMUMNELALANUEIAYVBINITHAILIYARNA TN AULANAIITENINYAAR
N193LA31MaENISUTIUYAGNAIN AILRaIANI9esUal N15USUATl
Fiantlagu msieiuaiequamdn masauanefiifidonuleanazdy
miﬁ'amiLLawqwéﬁmﬁué MISHAILIYARNAINNINY N1TUAAIDDNDENS
WNNZENLAYUTYINFIAL

Definition and the importance of personality development, individuals’
differences between, analyzing and assessing personality, emotional
intelligence, self- adjustment in present society, mental health
development, developing attitudes towards oneself and others,
transaction and relationship, development of appearance,

assertiveness, social manners

InneUszgndiitanisinay 3(3-0-6)
Applied Psychology to Work
aufidesfuieriuinine1uszendifienisinanu Jadenisdnine i
NANTENURBNYANTTUNNTI9IL MIiaeuLion1 sy nuATusEaniam
w39941aluN19v9U N13IANTTANLLATEAINNTINGIU NFULASTNIY NS
UImsanudauds sunuuamdiiadelval a3dn1s nsusmsnineans
WywdlueaAnis nagnslunisiaiuadausednsuaveasAnis aninuindou
wazgunnlunIvineu

Introduction to applied psychology to work, psychological factors
affecting work behavior, self- development for effective work, work
motivation, work stress management, groups and teamwork, conflict
management, modern leadership style, organization, human resource
management in organization, strategies to enhance organizational

effectiveness, work environment and health



01-210-024

01-210-025

01-610-003

01-610-005

-q-

inwensiteuigaanudnsa 3(3-0-6)
Learning Skills to Success

windugaudLsa nsAeuaznisdnduladia mﬁuiﬁimﬁummmuag
aussauzwisuionNdIIa AuAweTIaY MsTinudegalus
mMsaefinnuiiiussansam msfmunsinugamdusaniuionssunas
1A99N73

Key to success, effective thinking and decision making, self-perception
towards self-esteem and self- efficacy for success, value of working,
being aware of modern media’s tricks, building teamwork effectively
and efficiently, developing skills for success through activities and

projects

URITAINKUNAY 3(3-0-6)
Life on Films
nsi3uiuazidilainenaiweunsiuganeaisifuauaiwesdin
anadunyed wazmaduandniifvesdny e latinvesmuieanas
gousuhlugnsegsmiuedeiidufia

Learning and understanding lives and realities from movies, being of
man, citizenship, self and other’s understanding of living together in

harmony

YUNUINIT 1(0-2-1)
Recreation

mmifﬂ"ﬁﬂﬁmﬁ’uﬂfwmﬂﬁ AINTTULUNUINITUUUAN 9 uazidonianssu
SumunsTngan

General knowledge of recreation, types of recreational activities and

selection of appropriate recreational activities

N1IALAZAITUIHITATBNALIY 3(3-0-6)
Organizing and Managing Camps

NANNIFIALAZNITUTAITANUNALTY UTELANTVDIANENNALITUAINTIUAIYWN
s JUAgRNLTY WagnSUTEEIURANTSIANTSANeRNILTY

Principles of camping arrangement management, types of camping,

camping activities, camp leaders, evaluation of camping



01-610-007

01-610-008

01-610-014

01-320-001

fhaulesdu 3(2-2-5)
Basic Skin Diving

Anwanudialuresnssiiiudesiu vinmsdnidulngldgunsainig
Frevalurieng q Wnwen1stedie aduasuaussaninnienielned
Msfnwvenan L

General knowledge of basic skin diving, principles of skin diving by using
equipment, swimming strokes, lifesaving skills, building, physical fitness,
field trip

FaneLilagunw 3(2-2-5)
Social Dances for Health

ﬂ’)']iJ’iVl’JVLULﬂ‘EJ’JﬂUQQﬂUi ﬂEJ‘UGEJ’eNﬁ‘UﬂTW ﬂ’]ﬁLﬁiﬂﬁﬁ’]ﬂﬂﬂJiiﬂﬂ’]WﬂNﬂﬁH
UiummmLﬂumwmam@mﬂwuwumuﬁuaﬂmiamﬁ miamm‘wamiuaiw
FUAIN

Fundamental knowledge of health, building physical fitness, history of
social dances, basic skills for social dances, social dances for good
health

WinwgiiiNeguam 1(0-2-1)
Sports Skills for Health

awhluReviafw msfaguamiuiene 3els o1sual wazdnm
nsfinURoRvinueiiuguvesilnfniiden F5nsiau waznfinin1sutedu
General knowledge about the chosen sport, development of health on
aspects of body, mind, emotion, and social, practice of basic skills of

chosen sports, how to play the sport, sport rules for competition

MEsanguiiionsaeans 1 3(2-2-5)
English for Communication 1

AN d1uau mmﬁiﬁﬁumiuaﬂsﬁauaLﬁ'mﬁ’umum ﬁﬁmﬂiv'«j’ﬁu A
aula m’iau’wmau ﬂiue%mumimma 9 nsBeudonnudu 5 NILaE
muﬁuammau 9 ﬁ]’]ﬂﬁ@@]’]ﬂ b

Vocabulary, expressions and language patterns for giving personal
information, routines and interests, short conversations in various
situations, writing short statements, listening to and reading short and

simple texts



01-320-002

01-310-001

01-310-016

01-320-003

-6-

mmé’anqmﬁamsﬁams 2 3(2-2-5)
English for Communication 2

ﬂ’]ﬁ‘W‘Vl duiu ﬂ?@?ﬂiﬂﬂﬂ?’im’]ﬁ@ﬂ 25U LLaJl‘wmmma ﬂ’]’iﬁ‘UVIU’]@Eﬂ\‘i
mamaﬂuamumimmq ﬂiu‘ﬂ’)@lﬂiuﬁﬂ?u ﬂ'ﬁL?JEJ“LJUﬁiEJ"IEJﬂu 9 ARERINIGE
ﬂ’ﬁ@’]um@ﬂﬂu&@ﬁ‘ﬂLﬂEJ’JGUE'Nﬁ]’]ﬂﬁ’eJ

Vocabulary, expressions and language patterns used in daily life for
telling stories, giving explanations and reasons, exchanging information
continuously, writing short and connected descriptions, listening to and

reading longer texts

aMwlveienisionns 3(3-0-6)
Thai for Communication

n&nnisdeans anudiugiunisldniwilne nsileogreiiiannsmnyio
nseudulannunariesginny Madeuiienisdeanstudinuszsiu
wazmsyalulaniasiig 9

Principles of communication, Thai language usage, critical listening,
reading for main ideas and analysis, writing for communication in daily

life and speaking on different occasions

aMwlngianaiauanuLuuioann 3(3-0-6)
Thai for Professional Presentation

anwaly ANUAIAY 89RUTENBY LarFULUUTDINITUNAND NTATENAIIL
wiounsldde uazdauzmsldnuinglumniiausfonsauaznadeu
Characteristics, importance, elements, and styles of presentation,
preparation and use of media, stylistic use of Thai in oral and written

presentation

AUNUINTNDING B 3(2-2-5)
English Conversation

fdmT drurusazlaseadreniwlunisaunuiniuaniunisaisig q i
ALNZFUAUTAUTTINTDUANVDINIY)

Vocabulary, expressions and language patterns appropriately used in

various situations according to the native speaker’s culture



01-320-005

01-320-007

01-320-010

01-330-001

7-

Mesengeionsadasny 3(2-2-5)
English for Job Application

fENY d1uau waslaseadienien wnansiiieadesiunisadaseu
nseseufuazduneulunisainseu n1serulssnaadasu Msdey
UseiRde nisnsenluadnsuazuuunesusng q fierdesiunisaiaseuy
NIFUATWRNY

Vocabulary, expressions, and language patterns related to job
application, preparations for job application, reading a job
advertisement, writing a resume, filling out an application form, job

interview

MEnsanguiiansiaue 3(2-2-5)
English for Presentation

fdni druau Tassadeawilunisinaueulusdazdunoy n1sldaau
A1HHAY0IUNTW N5 EDUTENOUNTTLENe Y NsaueLTaRR
MsReaLLaTMIREUMaNL SIS EUR Y

Vocabulary, expressions, and language patterns used at different stages
of presentation, use of verbal and non-verbal languages presentations,
use of visual supports, presentation of facts and figures, asking and

answering questions

mmé’anqmﬁaﬂ'ﬁmaau 3(2-2-5)
English for Standardized Tests
SNYULVDILUUNAFDUINTTAUNIATFIUNYIDINHUINTFIUUTELANAS
Aduaginugisudumsnunndsnquitldlumsvuuunagey naislu
MIVWUUNAZFDU

Formats and structures of various standardized tests, linguistic
knowledge and skills needed for taking the tests, strategies dealing with

standardized tests

A Suitugiu 3(3-0-6)
Basic Chinese

nslddndnuslsduiiiuides msleudidnysiulaglduinsgrufendu
a157150u3gUsE YUY NSTlanA N1581U LAEAISITEY AaaY ANdNTIkaY
UselemiilduesluTinusediu

Roman phonetic symbols for pronunciation, basic calligraphy, basic
Chinese language skills:  listening, speaking, reading and writing,

numbers, words and sentences frequently used in everyday life



01-330-002

01-330-006

01-330-007

09-000-001

-8-

mMssununeIulosdu 3(3-0-6)
Basic Chinese Conversation
vinwznsflauaznsyaluidefifetesiudinusedriu Wunseenidesd
gneies Anuansatunisatenaaaudensilunwdulagldaniunisal
aedla

Chinese listening and speaking on everyday life topics focusing on

correct pronunciation and expressions by means of simulation

A duinugu 3(3-0-6)
Basic Japanese

v d‘l a o o gj a o v aa o
DNYIUUTTLITUTUATATAZAZUY Afnilutuseu Avinnelutinuszdn
T May TrsnnsaseguUseleaiugiy

Japanese alphabets: Hiragana and Katakana, vocabulary, greeting words

in daily life, numbers and constructing basic sentence structures

sununudgiudosdu 3(3-0-6)
Basic Japanese Conversation

UmauwmmmzﬁﬂuiugﬂLLUUGi’N 9 laye 1Au@01UN15al91899370
anumsalassngSouazdomuluinusedriu Tagindulsianmnsaldldedns
ARDILART Lﬁ'asﬁwmzysﬁu anusarhddniiiieadesdu 4 uusenaudie
VYIBVDULURTDIUNAUNUN N Tesa U

Various types of Japanese conversation in daily life, situational
conversation practice with the focus on fluency and relevant

vocabulary use for extension of conversation

inwgmslgnaunnasuazimalulagansaumne 3(2-2-5)
Computer and Information Technology Skills
auiugunisldnoufiamesnislélusunsudrdneu Toun Tusunsy
Uszananaa n1slglushnsunIseauIa nastalusinsuiaus n1sldy
Sumnesiinuaznisdeansdinuoaular léun infevieneufiames nalulad
nsdeansdoya anvmedidnnsednduvunglunazaieuenesdng msvies
\setnedumediin uazmnuiinluiieaiulanseulay

Computing fundamentals, key applications such as Word Processor
( Microsoft Word) , Spreadsheets ( Microsoft Excel) , Presentation
(Microsoft PowerPoint), Internet and social networks such as computer
network, communication technology, internal and external e- mail
correspondence, surfing the Internet, and general knowledge about the
Internet World



09-000-002

09-000-003

-9-

nsldaulusunsudusaguianudadiiiie 3(2-2-5)
Program Package for Multimedia
Audiugrudunaluladdedssaudsziandeniiy awis 1Feq
ammadeuln uazddle nisUszgndldaulsunsudanisedszan 1y
TUsunsudanisnamasidiniuusianes lUsLATNIAN1sAINAIIANLUY
nnwes TWsunsuasanmadeulm 2 37 Wsunsudason nile Wsunsu
wUaslndnimuayinle TsunsutauenanuioUseay wagn1SHELNS
naudeUszanuwBumedide

Basic knowledge of multimedia technology including text, image, audio,
animation and video, multimedia applications such as raster graphics
editor, vector graphics editor, 2D animation software, video editing
software, image and video file conversion software, multimedia

presentation software, and multimedia publishing on the internet

waluladansaumaienisdadula 3(2-2-5)
Information Technology for Decision Making
Arwiugruiefunguinsdnaula msldeulvsunsulssenduiossu
weluladasaumaiiontsdadula iwu Waunsumsssuinsugs Waunsy
ysadRLayeazdy sTuvasaumaLiiofuIIMITERUge sTuaTuayy
msdindule Tsunsuhiauedeyaluguiuuveniin sudaniesiiosiuie
anuazaantunsinnistoya daudndeduglinu Wednauedeyaiidu
Usglovdnanisinaulalangediuszd@nsnm

Basic knowledge and theories of decision- making application of
software or information system for decision-making such as advanced
spreadsheet, probability and statistics, executive information system,
decision support system including data management tools and user

interface for efficient decision marking



09-210-003

09-311-051

09-410-002

-10-

INYIANENT AMUANATINETIA KAZUIANTIN 3(3-0-6)
Science, Creativity and Innovation
nsAndinermansediudussuu AnwAuain AuAnadsassAnae
N5EUIUNTANS 9 MeInerdans Tnoidunszuiunsisouiuazion
warnuate et lugniswauiuinnssunazimaluladMasidesdu
WNEAINTIN IenTusazgnannssuadelvd waluladadelniuaznis
Uszgnaldluaiudne 9 18U AIUgUATN 8IMIT LNYATNTIY WHIU
dauanden ielwilanudiudemnufivinaznsiasuntas iens
Warnniidad

Scientific thinking, information search, creative thinking through scientific
processes and various instructional media for innovative and
technology development in agriculture, engineering and modern
industries, modern technologies and their application for sustainable

development

Fnfudauandon 3(3-0-6)
Life and Environment

Arusiuguieafuadiinuasdaundon Tnaingt ninenssssusi
Larn3aunY uafivdanden wagnsiansasuandon

Basic knowledge of organisms and environment, ecology, natural
resources and conservation, environmental pollutants and

environmental management

ngreandiivotiin 3(3-0-6)
Sciences for Life

LUARLAEIBNNTINEINeImans nsdutanzualsmaug nsideulea
AnuAfaEnsTUIUNMSLATanunsaitagtulaznsuaniUasuious
N15YIUINITANNINMAIMEIManiazimalulagluddnusesdnTu wunfanis
A319UTANTTULALBIAAIINT HANTENUVBIAUINITINYIAART LAY
wmaluladsanisiUdsunUasaninuinden Aswsia 9y uazouIAnved
uywd Msseunaondiniienanmiinia

Scientific approaches and processes, knowledge exploring, associative
thinking and problem solving, current situation and the learning from
sharing, integration of science and technology in everyday life, concept
of innovation and knowledge conformation, effect of scientific and
technological changes on economy, society, environment and the

future of mankind, lifelong learning for better quality of life



09-410-003

09-410-004

-11-

AB950ANUAINUASIINYIRA 3(3-0-6)
Natural Disaster Survival

Ussinnvasdeidisssuwd defidivisesd deidfiniegiionna sydlaans
vo4f8NUAN19ETH wialulagnisiieudsuarnisidiseiadendaniessel
galleningwesdeivainiegiiennia malulagniswensalonia nsujon
audlefndeRuRsssurd nsanaudssanSeRdRisssund n1sianis
AUNYRURSTTUTIALAA1T57150UAY

Types of natural disasters, geophysical disasters, meteorological and
climatological  disasters, geosciences of geophysical hazards,
meteorology of weather hazards, warning technology and natural
hazard monitoring, natural disaster risk reduction, natural disaster and

disaster risk management

waluladndsnunaunuiiannudady 3(3-0-6)
Renewable Energy Technologies for Sustainability
Audiugrudundsnunaunusasmaluladlndsn wdeiuindsany
NAWNY A0IUNITANSNUNALNY Aluladlazn1TUTIAANSRIUNALNY
HANSENUNIIEIUEMINGaN N153nn1svendefiinainnssuiunisnan
WEWUNAUNY AsoRSnENdwuegalidiusin n1sugnindriinnisly
W&IUBERAN MITENAMINSaNF M UNTUAsuW AR unE s
Fundamentals of renewable energy technologies, renewable energy
sources, renewable energy situation, technology and energy
consumption, impact on the environment, management of waste from
the production of renewable energy, involved conservation of energy,
wisely awareness raising of energy use, preparation for the change in

energy



00-100-101

00-100-201

00-100-202

-12-

INENWAILIANTIVNIAATEYUT 2(0-4-2)
RMUTT Identity

anuniagilaluuniing gy n1susuiliiusen1siUdsunlanes
waluladuazdian n15fidnlasidy nsduduinauiidmunedae
N1981AUAMUEIAYVDI9TUY WATAITUSURAYDUABITUDY1NL 0D 1 TN
MsauIyAdnnn M3Tdnansnsae usemmiadeay nsegsmAugy
nelangsziloukazndnnisunasesszuaulseynsilay wanlunisldtia
ANUTVRYLATHFRANLES

University pride, keeping up with technology and social changes, having
initiative  and  being proactive, beginning with clear goals,
prioritizingthings, and being professional, personality development,
public consciousness, social manners, living democracy, principles of

living based on the philosophy of Sufficiency Economy

U8 F V7 1(0-2-1)
Green University

;Y 1

WU{TRnuelulinsiudwinden nsldnasnuuaznine1nseg1aduen

q
o =

finusvinveudeaninwiIngeuasluumIng1dy n1sugnilesdndriln
Sufineu nsulslunastiemdednn nsasentinuasindeimififredany
wardaandey

Being environmentally friendly, efficient use of energy and resources,
being responsible for the environment in the university, instilling and
contributing to the sustainable and socially responsible university,

awareness of and vision for social and environmental sustainability

N15AALTIDINUUY 1(0-2-1)
Design Thinking

nszvUMsAndsoenuuuiyatiunsilagly msadeassdndnsueinio
winnssufineulang addlewdiefivainuats aseiduuuuiiiennasiuas
NadeUAILAAN LTINS TR

Human- centric approach to gain deep understanding of users, design
products or innovation, ideate several alternatives, create prototypes,

and test the innovative solutions



00-100-301

00-100-302

09-090-013

13-

anulugusznaunms 1(0-2-1)
Entrepreneurship

wwiltunazuuddnlun1sviigsie nsdudusenaunis n15dnn1sesdns
A1TMAIA N1TINAITATUNITIIU ﬂﬁiL‘fJuQ"tJizﬂaumiﬁﬂiza‘ummﬁﬂL%ﬁ]
M3INYIUUUTAD9FINT

Business trends and concept, development of entrepreneur
characteristics, organization management, marketing, financial

management, successful entrepreneurs, business model canvas

uinnssuiayuvy 3(1-4-4)
Innovation for the Community

AUNLIY NANNIT WUIAA ANNEIAY Lazn1sUTsynalindnUSvgyves
LASYIAINBLNEY NENN1TNTINU 1ENNI5UTR LD Aw Bnvinwenns
Uimslasinisiasnisindulaluusunveasugiatasdiny n1sUfuRemu
msldmalulafansaunaiioguey Annszurunisanluleuianssy
nsafrauinnsaiienunmiiniidvosyuvulaenszuiunsidwsie
nsanAgady

Definitions, principles, concepts, significance, and application of
sufficiency economy philosophy, the Royal Initiated Developmental
Principals of His Majesty: Understand, Achieve, and Develop, practice a
project management skill and decision making in the context of
economic and social, work performance, use information technology
for communities, practice innovative thinking processes, innovation
creation for a better quality of life in the community by the process of

participation for sustainable development

nsdnn1sansaumAiNegUsznaunns 3(2-2-5)
Information Management for Entrepreneur
mm%maLLazuwmma\‘imﬁﬂmﬁauﬂam%’umilﬂu@ﬂisﬂaums sﬁagaLLaz
mﬁLﬁiniw%ga mmwLLNuLLazmiﬁﬂaﬂﬁmuﬁuugmmaﬁayja
nMaasuulasssiatagtulasnisairuaslduinnssumaluladdia
nsliusslevtdanmeluladfdvaatlviifensuitiymuaznisuiuuse
NFPUIUNITNNGIND SEUUSINASITeE NMIUTMIIANININGAUATVA
Meaning and role of information management for entrepreneurship,
planning and decision making base on information, business
transformation by creating and using novel digital technologies,
utilization of new digital technologies to improve business operations,

business intelligence, and managing digital assets



09-111-151

09-111-152

-14-

uAagaE 1 3(3-0-6)
Calculus 1

flarduenatsfuuaifen aauazanusieilowesileidu syitusvesilaidy
fuadinuavilsiduende nanld euiuslaeuTene ayiudausiugs nquiun
Ya3l5a N UNANYAlN NTUTEYNAYRIDYRUTRENY NAFINTIYRUS
Ufenuiud Uiuslisifaan gasnsmuitusidesiu nismusiusing
MsAsufLUT HauIndiuy Uusdndniun uagnguiunvdnyaves
LARANH

Real-valued functions of a single variable, limit and continuous
functions, derivatives of algebraic and transcendental functions, the
chain rule, implicit differentiation, higher-order derivatives, Rolle’s
theorem, the mean-value theorem, basic applications of the derivative,
differentials, antiderivatrives, indefinite integrals, formulas of integration,
integration by change variables, Riemnann sum, definite integrals and the

fundamental theorem of calculus

uAARAE 2 3(3-0-6)
Calculus 2

JydsAunau: 09-111-151 uAanad 1

Prerequisite: 09-111-151 Calculus 1

susuuldlimue waninaEilalnig nadanismusnus iiuslinsauuy
LAZAITNAABUNITEN AU BUNTUBTIUN N1INAABUNITELUIYBIBUNTY
atiud BUNTUAIRY DUNTULUAARDAY BYNTUMELADST HanTunaesiuys
Uigflanufifuaznsidounsml Alauazanudeldosesilsdtunansfuys
ayiusdoy

Indeterminate forms, L’Hospital’s rules, techniques of integration,
improper integrals and convergence tests, sequences, infinite series,
convergence tests for series, power series, Maclaurin series, Taylor
series, multivariable functions, 3-dimensional space and graph drawing,

limit and continuity of multivariable functions, partial derivatives



09-122-104

09-210-129

09-210-130

-15-

anAaIUSUINYIAIENS 3(2-2-5)
Statistics for Science

mmifﬁugmmqaﬁa N15ATIEVADATINTIUUT NITUINUWIIAIINURE
Wuvesdwlsdu n1svaaevanufziudmivaiiadsveauszvuing
ATIATIZVANNLUTUTIUNIAARY NITIATIZRAUFURUS N1T3ATIENH
nsanneukAzanduusegite nslssiteyalagldlusunsumisadi
Fundamental knowledge in statistics, descriptive statistics analysis,
probability distribution of random variable, hypothesis testing for
population mean, one-way analysis of variance, correlation analysis,
simple regression and correlation analysis, data analysis using statistical

programs

\niiugu 3(3-0-6)
Fundamental Chemistry

swazaulRvessn tassadsezneu aulRveniia el veunad Wusy
il USuduius UiRseuell saumansind gammamand aunalooouh
Elements and properties of elements, atomic structure, properties of
gases, solids and liquids, chemical bond, stoichiometry, chemical
reactions, kinetic chemistry, thermodynamics, ionic equilibrium in

aqueous solution

UfvAmsiainugu 1(0-3-1)
Fundamental Chemistry Laboratory
Avatiaduniou: 09-210-129 infiflugiu videiFauaugiu
Prerequisite: 09-210-129 Fundamental Chemistry or

concurrent enrollment
Ufoinisiieadunisds aae San1ainermand audfvesuia vouds
YAl Wusulall USunuduius dns1ufiseall augawnil aumwaaans
aunaloooului
Experiments on the scientific measurements, properties of gases, solids
and liquids, stoichiometry, chemical bonding, stoichiometry, rate of
chemical, kinetic chemistry, thermodynamics, ionic equilibrium in

aqueous solution



09-311-148

09-311-149

09-410-131

-16-

RANYIINE 3(3-0-6)
Principles of Biology

fuguvesdsdiin wad sefusenourensad mautuged nalnvesdalitin
ooty Tnswadwasninasaivlnvesity ioidedns lnssadrauazns
WSiulnvesdnd muins wazaunaInaten1Tin nesdidin
dninendesiu Wugmandiowy uasnginssueddedidin

Basic principles of organisms, cells, composition of cells, cell division,
mechanism of organisms, plant tissues, structures and growth of plants,
animal tissues, structures and growth of animals, evolution and
biodiversity of organisms, fundamental of ecology, fundamental of

genetics and behavior of organisms

UUAn1svdndadnen 1(0-3-1)
Principles of Biology Laboratory
Aydedunau: 09-311-148 nANYIIMNYT %IBITEUAIVANU
Prerequisite: 09-311-148 Principles of Biology or

concurrent enrollment
UftRmaiReatunislindesqanssamd wadfivuaziwaddnd nsutagad ns
SUBeeEnTHILEAd NITUINNTILNUeaTY Wedeuarlasadeiiy Wewde
uarlassasnednd Msdnsuundel@in duaivendesdu fugmandidowi
LAENGANTTUTRIAWTIN
Experiments on using of microscope, plant and animal cells, cell
division, cell transportation, process of metabolism, tissues and
structures of plant, tissues and structures of animals, classification of
organisms, fundamental of ecology, fundamental of genetics and

behavior

Wand 1 3(3-0-6)
Physics 1

nNADS usalaznsAdeoud lluduuasndany szuveynia audidna
UVDIAT mimgauﬁ%ﬁmqlﬁuﬂgﬂ mM3doufiuuusaadaian naransves
v anudounaznisanelouaudou wiesdnsnnuieu rduwazides
Vector, force and motion, momentum and energy, particle system,
mechanical properties of matter, rigid body motion, oscillatory motion,

fluid mechanics, heat and heat transfer, heat engines, waves and sound



09-410-132

09-410-133

09-410-134

17-

Uuanswand 1 1(0-3-1)
Physics Laboratory 1
ydeAunaw: 09-410-131 Wind 1 visaSauAIvAiY
Prerequisite: 09-410-131 Physics 1 or concurrent

enrollment
UjTRnnsiAsafuussuaznisindeudl luwudunazwdany szuveynia
auUALTINaYDIANT mimgauﬁ%aﬁmqﬁﬂm%ﬂ Msedeuiiuuvseadaian
naransvedlva anudeunaznisinelounnuiou wiesdnsanuieu adu
IGETGIN
Experiments in force and motion, momentum and energy, particle
system, mechanical properties of matter, rigid body motion, oscillatory
motion, fluid mechanics, heat and heat transfer, heat engines, waves

and sound

Wand 2 3(3-0-6)
Physics 2

AyrUsAunaw: 09-410-131 Wand 1

Prerequisite: 09-410-131 Physics 1

Tihade wiwdn-lnd Indnssuanss ihnssuaadu aduudimdnlih
Fauenans nouineusindosiu Mandiuades nquiduivsnwiimy
Electrostatics, electromagnetics, direct current, alternative current,
electromagnetic waves, optics, introduction to quantum theory, nuclear

physics, special theory of relativity

UuAnsWEnd 2 1(0-3-1)
Physics Laboratory 2
ydeAunaw: 09-410-133 Wand 2 vaissuAuAiY wag

09-410-132 UjUAnsWaNd 1
Prerequisite: 09-410-133 Physics 2 or concurrent

enrollment and

09-410-132 Physics Laboratory 1
UiuRanisifeatulniiaie uimdn-lui Tnfnssuanss Iidnssuaady
AAukndn i Virumans msvaaeuaiioussiidndiundes
Experiments on electrostatics, magnetics and electrics, direct current,
alternative current, electromagnetic waves, optics, virtual laboratory on

nuclear physics



09-411-201

09-411-205

-18-

AAANERSEINTURENE 3(3-0-6)
Mathematics for Physics

dsAunou: 09-111-152 uAagas 2

Prerequisite: 09-111-152 Calculus 2

AIkUsIgetau aunsusesuaznIskUaises wnsnduazinosiuuus
AUNTAEUIUSKATNITUTEENA N1TIATIENINADTUALINULLES LAGARA
YDINTHUTHY

Complex variables, Fourier series and Fourier transform, matrix and
determinant, differential equations and applications, vector and tensor

analysis, calculus of variations

wsianlni 3(3-0-6)
Electromagnetism

ArdeAunau: 09-410-133 Wand 2

Prerequisite: 09-410-133 Physics 2

aunlluda dndldin gl arsladidnnsn Jgmlaihaindidivue
Feulvvoulun aunuuividn Andinmed nQueshswed aunisuundiiad
waynsUsEYNd AduLLmANLh

Electric field, electric potencial, electric capacitance, dielectric
substance, electrostatic problem with boundary condition, magnetic
field, vector potencial, Faraday's law, Maxwell's equation and its

application, electeomagnetic wave



09-411-221

09-411-223

-19-

naAansUszene 3(3-0-6)
Applied Mechanics

wrsAunaw: 09-410-131 Wand 1

Prerequisite: 09-410-131 Physics 1

nﬂmaima@é’a Wamam“uaﬂaumﬂ ﬂ{]mimﬁ'auﬁmmﬁa@fu MaLAdeud
vosounalunilslii aoslid uarawid szuvfidniadeuil msindeuiives
syuuayMA nsiedeuiivesinguisnislussunuientu anuliudis ns
A UAdUIMS aun1590981n51u9 dunisvesuediad WAENOYHNIS
Suanitowdodu LLmﬁm‘lﬁugmLLazamﬁ'@ﬂJawaﬂmm AUNITIAANARNTVD
via voslvaatn voslnawmdouiluviedd (Anusadsani)

Vector calculus, dynamics of particles, Newton’s laws of motion,
motion of particles in one-, two-, and three-dimensions, moving
coordinate systems, motion of particle system, plane motion of rigid
bodies, gravity, relative motion, Lagrange’s equations, Hamiltonian
equations, and introduction to vibrating theory, basic concepts and
properties of fluids, the fluid dynamic equation, fluid statics, fluid

motion in one dimension (frictionless)

Wandaalvuaznaransniouny 3(3-0-6)
Modern Physics and Quantum Mechanics
ydefunay: 09-111-152 uAAAAE 2 uay

09-410-133 Wand 2
Prerequisite: 09-111-152 Calculus 2 and

09-410-133 Physics 2
funveanamaniniousiu dUfTANTuazauNRguvesnamansaleuiy
Aduuazndnaultntueuveslawuuasn Meiduloinu Aaands aunis
glsfauaed Jymounialundanudnd 1 85 dindawnds n1sussunamuy
WKB Tusudisngayy Jeymiluanuiis ezneulalasiau
Background of quantum mechanics, operator and hypothesis of
quantum mechanics, wave packets and Heisenberg uncertainty
principles, eigenfunction, expectation values, Schrodinger equation,
problems of particles in one dimension potentials, harmonic oscillator,
WKB approximation, angular momentum, problems in three

dimensional space, hydrogen atoms



09-411-325

09-412-214

09-412-223

-20-

QUUNAAENS 3(3-0-6)
Thermodynamics

AyrdeAunau: 09-410-133 Wand 2

Prerequisite: 09-410-133 Physics 2
LLmﬁmﬁyugﬁusua\‘imm%auuazqmwwamam% AUNITVOIADIUE N8
wisnuaan ngdefigud npdeiinis ngdeiaesuesgummanans uaziou
58 39dnsaslu uasieulnst dndgaumnamans tadesuinuiou
i3awhanudu wazdlumudou

Basic concepts of heat and thermodynamics, equations of state, Kinetic
energy theorem, the zero law, the first law, the second law of
thermodynamics and entropy, hermodynamic potentials, hot engine,

cold engine and hot pump

Ufuansnanduszand 1(0-3-1)
Applied Physics Laboratory

Ayrdedunaw: 09-410-134 YfURn1sWENd 2

Prerequisite: 09-410-134 Physics Laboratory 2
UTRnsiAndlussiugaiionmuinusiEndfafuuasiandunulsl
Experiments on advanced physics in order to improve skills in classical

and modern physics

N1353AN3ANNUABANEN9AENNTTY 2(2-0-4)
Industrial Safety Management
s3sumRvesnIsiing Ui lulseugaainnssy wazaudndulunis
Josfunisiingd@ivg n1smesnudmiuaiudasndy n153198elseu
i3nsdlastunaznisgentisuaiosing anuvasnselugnamnssy nns
Jantsvedlusunsuanuasndie n1sineusuauALUaensie nsdldnuily
NTIATIEINISANYURLYG

Nature of accidents in industrial factories and need for accident
prevention, planning for safety, plant layout, machine guarding and
maintenance, safety in industry, management of safety program, safety

training, case studies in accident analysis



09-412-315

09-412-318

09-412-320

21-

ARNNIMRSILAZNTIATIEVdRYa 3(2-3-5)
Computer and Data Analysis

n1sUszgnaldlusunsuaeuiiames dmsun1sdanisienans aseAIuI
nsesERdeyaiandlamansuazaia dmsununenuilanddssand
nsdeulusunsadesdiu nseenuuunazimulusunsy uasuioinasi
Aeates

Application of software for documentation, calculation spreadsheets,
mathematical and statistical data analysis for applied physics,
introduction to programing, program design and development, and

related laboratories

msleusuuianssudedu 1(0-3-1)
Introduction to Engineering Drawing

nslilaTesilauasmadeuiidnusinnsgiu madeuwuuisnadn nadey
AR1Y N15IYWIR NMSAEUAINAR N1TWEUAMIUNTI NMSWEUAINTIS
wazNSWEULUUAEIUTLATNABNNLADS

Use of instruments and standard lettering, geometric drawing,
orthographic drawing, dimensioning, sectional-view drawing, pictorial

drawing, free hand sketches, and drawing with computer program

nsUftRuRugwAAInTs 2(0-6-2)
Basic Engineering Workshop
Anujanuiugudesdunisindanssuiiiosdostuiniesiionaly
3psilofn wdesiiesnanuy Fudimpiesdnsna uesesiiena cudey
UNEY Mulsznay Ul wazanuvasnadelunisujufau

Practice in basic engineering works related to general hand tools,
instrumentation, drafting tools, machine parts, machining, welding,

lathe, work assembly, electrical work and operational safety



09-412-321

09-414-225

09-419-312

22-

NITUIUNTTPAFMNTINLASTEUUAATN 2(2-0-4)
Manufacturing Process and Quality System
WIAUAALAETINUINTAUAMAIN USVEYIAMAIN NITUTITAMAINLUY
\Oaasa NINAITAIVANAUNIN AITAIUANAMNINLUUAITIGBIIAG N3
AIUANNTEUIUNTAEMANNITINIERRA Yaedasilonunm 7 wila MIUsms
AMAINAIETNTTNUT SEUUUTEAUAMAIN UAZTEUUNIATTIUNARS U
AAINNTIY

Quality concept and evolution, quality philosophy, total quality
management, principles of quality control, QC circle, statistical process
control, 7 QC tools, six sigma quality management, quality assurance

and standards systems of industrial product

Sidnnsaiind 3(2-3-5)
Electronics

lsdunau: 09-410-133 Wind 2

Prerequisite: 09-410-133 Physics 2

nsATIznesiiil gunsaiBiinnsedindiiugiu 2seslwildugiu fand

43
a 1

asfedat laloauaznisuszgnd niudanesuazisasmiudaimnes
pevuonduaznsuszend UiUAnaAeadudidnnseindiaenndaady
ilenimaidnnseiing

Electrical circuit analysis, basic electronic components, basic circuits,
semiconductor physics, diode and its applications, transistor and
transistor circuits, op-amp and its applications, experiments on

electronics related to the subject of electronics

fuaumisi@ndussand 1(0-3-1)
Seminar in Applied Physics

ANn1sleu wa # wagiausunanumIngimans ngldnwlng/dange
Anwuarinnsaiddemaneluladindesilotn vie uinnssuiauazuily
wealulad

Practice in writing, speaking, listening and presenting science articles in
Thai/English, learning and discussion of instrumentation technology or

materials innovation and nanotechnology research



09-419-314

09-419-416

09-414-227

23

Taseumaidndussend 1 1(0-4-1)
Project in Applied Physics 1
Anwr AnnY Lazdaueimivosnuiseniaunaluladiaiosdioin wie
winnssudanuazunlumalulad
Learn, discuss, and present a research proposal on instrumentation

technology or materials innovation and nanotechnology

Taseauniaidndussend 2 2(0-8-2)
Project in Applied Physics 2

Ayrdedunou: 09-419-314 Tasearunisidndussand 1

Prerequisite: 09-419-314 Project in Applied Physics 1
Anvinidelumanalulaginiesiiedn vie winnssudaguazunlumealulad
Wauenaidy deseauatuanysal

Practice conducting research in instrumentation technology or materials
innovation and nanotechnology, presentaion of research findings,

submission of completed report

WanuATINeuasAIasliedn 3(2-3-5)
Principle of Metrology and Instrumentation

AyrsAunau: 09-410-133 Wand 2

Prerequisite: 09-410-133 Physics 2

UNNUINTINGT UYIUVBININTINGT TEUUNUIBUINTIUY ANLAAIALARDY
YBINIINITIN - WNIFINNTIARaNITaeUndulaveInIsin  nsUselium
anuliutueu msgeufisuniesion Mmsmerunansaauiieu wdedle
Fadugudelii 1Bana uasidsiil n1ein NSUUTINURLALAEN I SWARING
MFATIEEANURANaIAveaNa B3AUTENOY W TiarALELNTOves
wpsiledn wdnvosmsTaruen JUS1e Ul yu fite wa ALy
auuds use naslua nasualit usaiulnda panud LLazﬂﬁﬁ’amiﬁLﬁ'm%’aa
Introduction to metrology, definition of metrology, system of standard
units, error of measurement, measurement standard and traceability,
evaluation of wuncertainty, instrumentation calibration, report of
calibration,  basic  dimensional, mechanical and electrical
instrumentation, measurement, data recording and presentation, data
and error analysis, element, function and capability of instrumentation,
measuring principles of length, form, surface, angle, coordinate, mass,
density, hardness, force, flow, electric current, voltage, frequency, and

related laboratories



09-414-229

09-414-331

24-

n1smagaunuuliivinang 3(2-3-5)
Non-destructive Testing

Ayrdedunou: 09-410-133 Wand 2

Prerequisite: 09-410-133 Physics 2

Arudiugrunay Tnqusvassvaanmanagounuulavihans analddeidesuas
F8UNNTBIAINTANLATNITUIUNITHER n1snadeulasldarsunsndy
nsvegaulagldoyniauiimdn nisegeulanenisaienIngid nismadaeu
Taeldnszualyaiu manaaeulnelinduidssanuigs mamaasulngldnig
Udewnduszaain nmsidenmaianisnaaeunuldvihanefimunzan uas
UjtRnsTiietes

Basic knowledge and purposes of non-destructive testing,
discontinuities and defects caused by materials and production
processes, liquid penetrate testing, magnetic particle testing,
radiography testing, eddy current testing, ultrasonic testing, acoustic
emission testing, selection of proper non-destructive testing techniques,

and related laboratories

inTesiledauazinseilugnamnssy 3(2-3-5)
Instrumentation and Analysis in Industry

AydsAunau: 09-410-133 Wand 2

Prerequisite: 09-410-133 Physics 2
\nsesiletnlusugnavnssudslilunsmuaunszuiunianda ldun n1sie
gaunN AUAY n1slva Anandunsa-se ATUTY ALY @ATMANS
Wil nisfauaznisdedygiuiiienruaunszuiunianda tadesile
Aeneiluniddouasinundnioe wazufiRnisiinetes

Industrial instrumentation used in production process control including
measurement of temperature, pressure, flow, acidity-alkali, humidity,
density, electrical conductivity, measurement and signaling for
production process control, analytical tools in research and production

development, and related laboratories



09-414-333

09-414-335

-25-

ssuudumasiinluynasniuaznmsaaindaases 3(2-3-5)
loT System and Intelligent Measurement

AyrdeAunau: 09-410-133 Wand 2

Prerequisite: 09-410-133 Physics 2
‘vié’ﬂmwaa@uLwaiLﬁm%aﬂnﬂaiiwﬁa LHULED S maszw‘f%mﬁaﬁ@?&
msfeansuuuliane Wslnaea nmsdaiudeyanazanuvaensde welulad
yaaleledl an1lnenssy wmsgiu nsiaulele? maluladuasieUnaiatu
wazUfuAnsiAedos

Principles of internet of things, sensors, positioning, wireless
communication, protocols, data storage and security, loT technology,
architectures, standards, development of IloT technology and

applications, and related laboratories

299IAAAAZNITIDNLUY 3(2-3-5)
Digital Circuits and Designs

JyrvsAunow: 09-414-225 Blannseding

Prerequisite: 09-414-225 Electronics

srUURABTafiug L sTuUF ey madiiumauaysa aedning Hyndnyau
warn13an3U3093n 1esAeNTiuty WaU-aeU 19Ty AnATTames i
Whsanaznensia nsulashanaluneusdentazueuzdenduniva way
UftRnsiiAeatas

Basic digital systems, number systems, operations and codes, logic
gates, Boolean algebra and logic simplification, combinational circuits,
flip-flops, counters circuits, shift registers, encoder and decoder, digital

to analog and analog to digital conversion, and related laboratories



09-414-337

09-414-339

-26-

wuwasuazlulasaaulnatass 3(2-3-5)
Sensors and Microcontroller

JyrvsAunou: 09-414-225 Blannseding

Prerequisite: 09-414-225 Electronics
%qwﬁuaz%é’ﬂmﬂaaL%UL%%LL%WW@%L%% 1ATUTBUIaNAd YN

o

& ::4' ! I 9 ca ¢ :
WugﬁumiwaumaiﬂﬂiﬂauimaLaa’i’iwﬂuqﬂﬂimauwm L@’WW\!G] 736
& a

D Ra

Aduain laloalUauas AMLEnINaALaTlindIu 30 INHANLIaT Slad Ad
uawmed woimesuuuiy naideudefunefnunssiulugaaimnssu ns
DONUUUKALA LA TAN LagUfUiRnsTiiedos

Theories and principles of sensors and transducers, signal processing
circuits, basic interfacing of microcontroller with input/output devices,
switch, keyboard, light emitting diode, 7-segment display, liquid crystal
display, relay, DC motor, stepping motor, interfacing with standard ports
in the industry, printed circuit layout design and fabrication, and related

laboratories

wAlulagn1ensinensLaziA3osiain 3(2-3-5)
Agricultural Technology and Instrumentation
anusilasuvaunalulagnisinuns maluladnanaul NgunaaIueuy

Jaudiannseu autAnivaiivesnaiaun n1sUssynaldnalauInIIniu
ATLNYAT Mé’ﬂmiﬁug’m“uaﬂLﬂ%"aﬁLﬂswﬁd'suﬂizﬂaumqmﬁ m’mi
\osduveunaluladveserneuily ndnnisdmsunisnaanesennimuus
\an N15U52NAY0998901NIAULUNIATUN TN YAT Mé’ﬂmiﬁugm%a\‘i
\A3esiiAIgimYLIneyMAYesaas Tusefuuilulung wazufuAnisi
Aeados

Introduction to agricultural technology, plasma technology, electron
kinetic energy theory, chemical properties of plasma, application of
plasma in agriculture, basic principle of optical emission
spectrophotometer, introduction to nanobubbles technology, principle
for nanobubbles generation, application of nanobubbles in agriculture,

basic principle of nano-particle size analyzer, and related laboratories



09-414-341

09-414-343

27-

nMsseilazaanuuuszuuBumedidinlunnasswgs 3(2-3-5)
Analysis and Design of IoT System

AydeAunau: 09-414-225 Biannsedng

Prerequisite: 09-414-225 Electronics
vannsuarMIlAsiszuUumesidnluynasiwds nmseenuuuszuulele
fismfuensaund gunsaliedetne uwesuazmadouse dulszananafou
i msUszgndldaussuudumesidalunnassmasiussuunsadusaaioy
n3nluingaases Urudeases 15991U992388 LNYATHIRSUYE TEUUVUES
§ea38r warufoRnsiiAeates

Principles and analysis of loT systems, loT-hardware system design,
network equipment, sensor and interfacing, cloud processing layer,
application of loT systems with smart detection systems, smart electric
grids, smart homes, smart factories, smart farm, smart transportation

system, and related laboratories

JyqUszivguasnsSeuiveandas 3(2-3-5)
Artificial Intelligence and Machine Learning
FvUsAUnaY: 09-414-341 NM15IATIZRLAZDDNLUUTZUY
sumadidnlunnasswia
Prerequisite: 09-414-341 Analysis and Design of
loT System
Yoy useivsilowiu madoudveneios n1sBsuiuuidn duneuisiade
wauued n1assuiwuudulddndule laswwiedssamiisn dnnedn
nnwesuaTu MaFeuduuug duneuiBieiugnssy n1sandin
mMsdangu wazuFRnsAeates
Introduction to artificial intelligence, machine learning, concept
learning, k-nearest neighbors algorithm, decision tree learning, artificial
neural networks, support vector machine, Bayesian learning, genetic

algorithm, dimensionality reduction, clustering, and related laboratories



09-414-445

09-415-317

-28-

NsWAILIYAVARBILATNTAAaEilauTSsdmiuITaslatn  3(2-3-5)
MEINYIANENS

Development of Experimental Kits and Virtual

Laboratories for Scientific Instrumentation
nMsaganaassdmiuiaiesetn g AnUFTR eenuuy auuas
Uszilludmsugannasd eonkuuNIsaaeailaulss genwiIsdmiuns
Waunsneaeuaienass madeuldsunsuiieiauinismaaeuaieuass
iWielilsyanpasiuaznismaasaiousisdmiuiniesiio Tnfilussansam
annsoaldusslonild uasufiRnsiiiedos

Development of experimental kits for instrumentation, analyze,
practice, design, create, and evaluate for the experimental kits, design
of virtual laboratories, software for development of virtual laboratories,
to obtain the effective experimental kits and virtual laboratories for

instrumentation that can be utilized, and related laboratories

walulagdndgsuaznislosnued 3(2-3-5)
Nuclear Technology and Radiation Protection
Wandvesornounari@ndiiades dudunnindsd nisaateiudunsed
Ufsetiefed duasisevessidniuaas nan1ayIne1vessed vannis
UJoaiudunsiwandad Indndauiunudsd nmsdesiusunseainisdnisusn
3°9N8 é’umwmﬂ%hﬁLﬁaaﬁﬁuﬁum%’q%ﬁwééwma NMSMUISIELANL LAY
$adond nqunastiieiutanfusiunsed wazufjuRnnsiiAedes

Atomic and nuclear physics, radioactivity, radioactive decay, nuclear
reaction, interaction of radiation with matter, biological effects of
radiation, principle radiation protection, radiation dose limits, protection
from external radiation, internal radiation hazard, gamma ray and X-ray
shielding, regulation concerning radioactive materials, and related

laboratories



09-415-319

09-416-315

09-416-317

-29-

n13n329inSddundesuazaunsalinliondes 3(2-3-5)
Nuclear Radiation Detection and Nuclear

Instrumentation
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fugrunsnTvdnded afinisdued nsgadendenulaznimegiiuves
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fne v iniaesdiduagiiinviinansiedian gunsalindiundes nsdn
szuuiadluedsfuaznsuuupaunmszuude uasUdRnisifetos

Fundamentals of nuclear radiation detection, statistics of radiation
counting, energy loss and penetration of radiation through matter,
relative and absolute measurements, photon and charged-particle
spectroscopy, principles of nuclear signal processing, properties of
radiation detectors, characteristic and utilization of gas-filled detectors,
scintillation detectors and semiconductor detectors, nuclear
instrumentation, nuclear measuring systems set up and improving of

measuring system qualities, and related laboratories

ssaiiaAnduaziniasilatamnsgniioninen 3(2-3-5)
Geophysics and Meteorological Instrumentation
AA1nANVRISTUNANS UTTEINA gVNATA 538lNTA Tayaniessaiand
%agamwﬁmmvﬁ Lﬂ‘%@ﬂﬁ@i’@%ﬂaq@ﬁwﬁmm ﬂ?iLﬁUsﬁ@yjaLLazﬂ’li
Anneideya wazgfiRnsiAeades

Definition of geophysics, atmosphere, hydrosphere, lithosphere,
geophysics data, atmospheric data, instrumentation for meteorology,

data acquisition and analysis, and related laboratories

wmaluladinTasiladnaniwainiAuaznsussgnd 3(2-3-5)
Space Weather Instrumentation Technology and

Applications

lanuwazvasil seuuiiiaduveuih ssuuiiiniduaudans seuuasey Wand
193029079108 MFIATIzideyaneildndednia idesdenazniziams
Handonmanazasiaans aluladanaiion uasUfiRnisiiAeades
Earth and sky, horizontal coordinate system, celestial equator
coordinate system, solar system, solar physics, analysis of space physics
data, instruments and measurements of space physics and astronomy,

satellites technology, and related laboratories



09-413-221

09-413-223

-30-

EAAEAIHALIAINTTH 3(3-0-6)
Materials Science and Engineering
ndnnsvesTanenansuayimnssatan lnvestan laswadefiuguvesian
UNNTDY aunavetawazn1suuanaluian audhvesdan aruduiug
senInlasaasauavantfeng q vaedan nsuIuNIIHAATanRAYNITIYIY
Bosiu madanisTanilénds madausnuaznisilaidatan mafautan
duniusunan

Principles of materials science and engineering, types of materials, basic
structure of materials, defects, phase equilibrium and phase
transformations in materials, properties of materials, relationships
between structure and properties of materials, basic materials
processing and utilization, management of used materials, separation

and recycling of materials, materials development for the future

wlumalulag 3(3-0-6)
Nanotechnology

wnAnfeiUTanuily Janlassadaszduunlu msdwunaguilu Using
nsfigufuruin Saguiluaisvou wilureulndn wiluwdndn wily
wialulaglulagtuuazauand msunisuseyndniuieinssy Janeans
Wand il T2 Inen Blannsednd uaynasnu

Concepts of nanomaterials, nanostructure materials, classification of
nanomaterials, size-dependent phenomena, nanocarbon materials,
nanocomposite, nanomagnetism, nanotechnology in the present and
the future for engineering, materials, physical, chemical, biological and

energy applications



09-413-325

09-413-327

-31-

NITUIUNTTHANTEN 3(2-3-5)
Materials Processing
Ardedunon: 09-413-221 TaANEAILATIAINTIH
Prerequisite: 09-413-221 Materials Science and

Engineering
unthiAgAunssUIuNTERTan FuyunszuILNEKEn MsdonnszUILNg
AN NMIPTEUINGAY NTEUIUNITFTUUR mﬂﬁﬂm?ﬁugﬂfaﬂﬂizmwﬁm oy
sEUIUNTIMIeANSU NSTUILATSTudS WUUINRBILALUINTFIU
NITUIUNTHANTAR NTTUIUNTRARIAAUUUALRIALATURBANEAD
Auandon vevgmanvnIsuLaznsuUsldlnl nénnseenuuunanias was
UftRnsTietes
Introduction to materials processing, production cost, process selection,
raw materials preparation, powder processing, materials forming
techniques, thermal processing, finishing process, materials processing
models and standard, clean and green materials processing, industrial
waste and recycling, principle of product design, and related

laboratories

N19ILATITHANYULIANIZUDITEN 3(2-3-5)
Materials Characterization
Ayrdedunow: 09-413-221 TagANEAIUATIAINTTH
Prerequisite: 09-413-221 Materials Science and

Engineering
nsnpdeuLULThaeuaglivhae Tandosiu mylieneiuazmaaouaud
Wenenw 1Wena Welvin @b W@auas Weenuiou wazidaeiives
Fan warUFuRnsiATeq
Introduction to destructive and non-destructive materials testing,
analysis and investigation of physical, mechanical, electrical, magnetic,
optical, thermal and chemical properties of materials, and related

laboratories



09-413-329

09-413-331

-32-

wialulaggayiniAwasianung 3(3-0-6)

160
Vacuum and Thin Film Technology

qiy,zywmmﬂyaqéfu audfnieanigamveunia sevunisinlugyyinie
NI %quyﬁyﬂmﬂ N139DNLUVTEUUFAYYINIA N1IATIVADUTEUULAL
doafunsivesszuugania waluladvesilduunauaynsuszgnd Tand
YOINTZUIUNIINNIAUUS

Introduction to vacuums, physical properies of gas, measuring systems
of vacuums, measuring units, vacuum pumps, design of vacuum
systems, inspection and leakage prevention of vacuum systems, thin

film technology and its applications, physics of thin film processes

nMsduaeilaznTinTsianuusiannzyasTaguie 3(2-3-5)
UIANTTUNIIHANUS
Synthesis and Characterization of Materials for Thin
Film Innovation
Ardedunou: 09-413-329 walulaggayiniAuazlauuns
WI038UAIUANY
Prerequisite: 09-413-329 Vacuum and Thin Film
Technology or concurrent enrollment
mMsdannzitagiieuinnssumeiiduuis madansugnitduussesuunly
N3LAABUNNINIEANLAZNLAE Pudsundnsouatnmess lva-1aa lolas
Wesuea N15eanTatunisniiuioutarnisyuiadounluliiln 38n1s
AATzdanwuzianizvesiiduue saudslulasalallnsvannuily n1g
Aenvuiediond Bnsinaidaelngu 4 90 mstausingnisaisead gi-1ad
DaanInsaladuazUfuinsiieades
Synthesis of materials for thin film innovation, thin film growth
techniques at nanoscale, physical and chemical depositions including
magnetron sputtering, sol-gel, hydrothermal, thermal oxidation and
electroplating, characterization method of thin film including scanning
probe microscopy, X-ray diffraction, four-point probe measuring
method, Hall effect measurement, uv-visible spectroscopy,and related

laboratories



09-413-333

09-413-335

-33_

FEANITUNNE 3(3-0-6)
Medical Materials
Ardedunoun: 09-413-221 TaRA1EAIHATIAINTITH
Prerequisite: 09-413-221 Materials Science and

Engineering
arwdidesiuieatutannsunmg vlinvesiannisunnd anmdduldues
Tannsunndiuszuuinim nmsussenaldianlunisunmgd JanUauazaunuy
wwa lAsasraugad Jagnaununsean Tani1veded wazdaniseasednig
nILNNg
Introduction to medical materials, types of medical materials,
biocompatibility of medical materials to biological system, application
of materials in medical purposes, wound covering and healing materials,
scaffold, bone-substituted materials, radiation shielding materials, and

medical scintillation materials

nMsdaaTzinazmMslinngidnunzianzvasTanLile 3(2-3-5)
UINNTTUNNITUNNEY
Synthesis and Characterization of Materials for Medical
Innovation
AdeAunaw: 09-413-333 JEAN1TUNNE VTBLTEUAIVANU
Prerequisite: 09-413-333 Medical Materials or

concurrent enrollment

[ a

N3 1AL TARNBUTANTIUNIINITUNNY TanUaLazauIULNG 1ATIT

q
A v a

waa Jagnaununszan JannUesed wazdagsesded@nianisuung nns
3miwﬁuazmmaauamauﬁ’ammi’a@miu,‘wmsi AUNTU nstfudaie
wuafide augeutiuayliveui mi@m%’uﬁw N1T9UEA18NITININ
AUATUYIUABLSINALAZILIIRNG NTINIAzAEMITDIYaa ANULTURYse
wad AuauTRnIi0e3eE auantRnaivauas uasufuRnisiifates

Materials synthesis for medical innovation, wound covering and healing
materials, scaffold, bone-substituted materials, radiation shielding
materials, and medical scintillation materials, property analysis and
investigation of medical materials, porosity, antimicrobial activity,
hydrophilic and hydrophobic, water absorption, biodegradation,
compressive and tensile strength, cell adhesion and formation, cell
toxicity, radiation shielding property, scintillation property, and related

laboratories



09-413-337

09-413-339

-34-

el 3(3-0-6)
Electromaterials
Ardedunou: 09-413-221 TaRA1EAIHATIAINTITH
Prerequisite: 09-413-221 Materials Science and

Engineering
uniwasfenueie q vestanlui lassadrawdnfiugruvestanld
dnunuglawizuazyiaveaianliii failiih ansfadind auaulii Yag
ladianvsn Yagielediannin Jagulaslsdidnnin Janlnlsdiannin waz
Jantlafneslsdn nsuszandldian i lugpaiwnssudianvseind
Introduction and definitions of electromaterials, basic crystal structure
of electromaterials, characteristics and types of electromaterials,
conductors,  semiconductors, insulators, dielectric  materials,
piezoelectric materials, ferroelectric materials, pyroelectric materials
and multiferroic materials, application of electromaterials in the

electronics industry

nMsduaseilaznTinianuusiannzyas T 3(2-3-5)
winnssunIelniln
Synthesis and Characterization of Materials
for Electrical Innovation
ydeAunaw: 09-413-337 Jaaluin wassuAIUAiY
Prerequisite: 09-413-337 Electromaterials or

concurrent enrollment
UMIUBINTHUATIZIHIETRITL NTTUILMTATIURIASEN NTEUIUNS
%‘ugﬂ%mmﬁu ﬂixmumi‘ﬁqm‘wgﬁQQ ATEUIUNTSANUAIT LY A15¥
il weluladnnsndnadelnidniuiagieutanssumisliin ans
IAsginazasdevantRn1sur Wiy anuiuniulaia audiunu
Wedou ladiannin elediannsn wieslsdianvin Inlsdiannin weslud
EnviEn wnunmnszua-Lssiulih wagfiRnisiiAeades
Introduction of precursor powder synthesis, fine powder preparation,
green body fabrication, high temperature process, machining process,
electroding, new production technology for materials in electrical
innovation, property analysis and investigation of conductivity,
resistivity,  impedance, dielectric, piezoelectric, ferroelectric,
pyroelectric, thermoelectric, electrical current-voltage curve, and

related laboratories



09-413-341

09-413-343

-35-

FagMidufinssodannday 3(3-0-6)
Environmentally Friendly Materials

Ayrdedunou: 09-413-221 TaRA1EAIHATIAINTITH

Prerequisite: 09-413-221 Materials Science and Engineerin

oy wundn waznsiuunviinvesianiduinsredannden fndnstin
vosiagiidufinsdedaundon msUsaifiuininsTinvesTanuasnan fusin
Dufinsredanindon fegenandnsifuannuuaeiiluineduwindey
Tandosaanals Waudinn idulewluganm

Definitions, concepts and classification of environmentally friendly
materials, life cycle of environmentally friendly materials, life cycle
assessment of environmentally friendly materials and products,
example of product from environmentally friendly concept, degradable

materials, bio-films, bio-nanofibers

msaanu:uuu,azmswamé’aqLﬁa?imfmé’au 3(2-3-5)
Materials Design and Fabrication for Environment

Julisunou: 09-413-341 Yaniiduiinsaedeuindon

V3038UAIUANY
Prerequisite: 09-413-341 Environmentally Friendly
Materials or concurrent enrollment

LmeLﬂmﬂ‘umiaaﬂLLU‘ULLaumimamammmumﬁﬂﬁuaﬂﬁﬂ%ﬂuNamﬂm%
fidufinssedaindou mwaquwwwmmwamm% %aﬂﬂﬁ‘W‘Lﬁ’]u‘UQQﬂ’]i
an n15lde wagnsthiannduinldlv nmseonuuuuassaniamuluiy
fnsiedunndouiifunuuyie uvs 1dule uagoynia nsnanianuiluse
NITUIUNTUU-Z-A18 Uara1-g-uu MTlasenanvazianizvedlaseaing
wla 1A59a$199007A YuInLaznIsNIEaneds audAnuiiin audiniauas
peAUsznaUNINAll autildanavesian uagUfdAnisiiieades
Concepts of materials design and fabrication for environmentally
friendly product applications, carbon footprint of products, basic
principles of reduce, reuse, and recycle of materials, nanomaterial
design and fabrication for environmental friendliness with tubes, rods,
fibers, and particles, fabrication of nanomaterials by top-down and
bottom-up method, Characterization of phase structure, microstructure,
size and distribution, surface property, optical property, chemical

composition, mechanical property and related laboratories



09-413-345

09-413-347

-36-

Janeusudade v 3(3-0-6)
Modern Automotive Materials
Ardedunou: 09-413-221 TaRA1EASHATIAINTITH
Prerequisite: 09-413-221 Materials Science and

Engineering
umihiAeafutagemsudadiolnl vlavesianousudadioln lasiadaves
Taneueudadelyy audfidens audfgeeuiou wazanUmganiivasian
gusudatelvd nsUssendldianeueunadisln
Introduction to modern automotive materials, types of modern
automotive materials, structure of modern automotive materials,
mechanical property, thermal property and chemical property of
modern automotive materials, application of modern automotive

materials

nMsdauaTzinazmMslnnsidnuuzianzvasTaaLie 3(2-3-5)
winnssunisenueunaisTnal
Synthesis and Characterization of Materials for Modern
Automotive Innovation
dsAunaw: 09-413-345 Japuueudadel

"3038UAIUANY
Prerequisite: 09-413-345 Modern Automotive Materials

or concurrent enrollment
fugrunswdn iadaniswantageueud lanzuaslaneuay wodiesuas
8719 151N ke TanNANETILTY Iaspuwazimalulagnisnandaneueud
alulnd NsIATIzsilarnIIEeUaNUATINa aNURTInILTeu audRLT
il wagUfuRnisiiAendos
Basic processing, processing technique of modern automotive materials,
metals and alloys, polymers and rubber, ceramics and reinforcing
composite, standard and technology of modern automotive materials
processing, analysis and investigation of mechanical properties, thermal

properties, chemical properties, and related laboratories



09-419-301

-37-

nswseuAMUNTaNEnUszauNsalivITRmsi@ndussend 1(0-2-1)
Preparation for Professional Experience in Applied Physics
audidosiuRsafusduuunagnszurunisiinszaunisaiivndn
ANUEIAYVDINITHAYTZAUNITAIVITN NANNITTIUIANUIBALTATINY
N19.89Na01UUIZNIUNIT RENNITFUAIWAIIUDITN TAUSTIUDIANT
MTHAUIYATNAIN ITYIVTTUIBITN AMSITUITLITIN NHUUIPUTINU
AM5UTENUFIAN NANTTU 5 & TLUUNINTFIUNTUTENUAMATNULAYAIY
asafelunsviau arwdidesiuisitunaduiusznaunts nisldou
mmé’ﬂﬂqmﬁamiﬁami AITIUTIBIU NTUNAUDNAIIU INBENIT
1NLRY TNBENITIATIZYT Yinwen suAUgnianignitaznisdndula
anudluifestu maluladasaumanazngminemaluladasaumne
waznNsAUAUTDYA

Basic knowledge of forms and process of professional experience,
importance of professional experience, application letters preparation,
workplace selections, job interviews, organizational culture, personality
development, professional morality, virtue, ethics, labor laws, social
security, 5S’s Keys, systems of quality assurance and safety standards
at work, English communication in the workplace, report writing,
presentations, planning skills, analytical skills, immediate problem
solving skills, decision making, basic concepts of information
technology, IT laws, and information retrieval

RUBLUG) msuseliunaldu S (Satisfactory) wag U (Unsatisfactory)



09-419-402

-38-

aunafnwIneldndussend 6(0-40-0)
Cooperative Education in Applied Physics
AyrUsAunau: 09-419-301 N1SA3BNAIIUNSDNEN

Uszaunisaldvdnmsiandussand
Prerequisite: 09-419-301 Preparation for Professional

Experience in Applied Physics
UtReluanuiujifnuaieouduninnuiesifunaivesanud
UFtRnu lusumismuiinssfuindnuasimnzaniuaiuiniuainsn
vostndnwifioidenlosanuimmguifunisufdany ﬁagﬂuuwaamu
Uszdmselasesnu Wusseznailidosndt 16 dUav UfuRnumussideu
nMsUIMInuyARavesaa Ui iR unaensrsznansU TR S
Suingouutuou tnAnwidessuRnveusuiildfureunuieainaniu
Usznounisegiafiuaiuaiuna fonnsdimanazfdnaauyiiniig
TA1USnw15eninel JURau In1sfamukasn1sussiiunanisug i
ag19duszuu nasnszuznaUfURnu MliinAnwlasuuszaunisalad
nnsUJURNu Aan1simuinwedimdugiiaunionlunisvinanu
wazansavihulaiuiindsduiansdine
Practice in a workplace as a temporary full-time employee in a relevant
position that suits the student’s field of study and abilities for success
in applying, expanding, and extending the curriculum expectations in
practical situations, whether they be of a workplace setting, a project,
or both, for 16-week minimum of placement in compliance with the
workplace’s  mandatory  terms, conditions, and obligations,
responsibility and commitment fulfillment for a particular role assigned
by the workplace, supervision and evaluation under a systematic
follow-up process throughout the course by both a certified
cooperative education teacher and a cooperative education
coordinator from the workplace, an opportunity to enhance a student’s
in-school learning while developing greater awareness and
understanding of the real world of work to develop skills, knowledge,
and attitudes needed to become a productive and satisfied member of

a work environment immediately after graduation



09-419-403

-30-

aunafnwsdnsUsEmAnIal@ndussena 6(0-40-0)
International Cooperative Education in Applied Physics
AyrUsAunau: 09-419-301 N1SA3BNAIIUNSDLEN

Uszaunisaldvdnmsianduszand
Prerequisite: 09-419-301 Preparation for Professional

Experience in Applied Physics
UtReluanuiujifnuaieouduninnuiesifunaivesanud
UFtRnu lusumismuiinssfuindnuasimnzaniuaiuiniuainsn
vostindnu iledoulesnuimmguifunsufdin ﬁgagﬂl,wmmwm
Usgdwmdelassnnu Wusveganmulidesnin 16 a1t lnedoaudunis
YuRaulusrsuszimalidesndn 12 a1 UfuRnuaiuszidounis
UImsnuyanavesanuiufiRnunasassozinansu iRy findii
Suinveuutueu YnAnwidesfuiinveusuiildfuneunaneainaniu
Usznounisegiafiuanuaunia feornsdimanazdnaauviiniif
TiAUsnwsendnalfuau Inshaeunaznisuseiunanisujoneu
agalusyuu sasnssezaufuReu vladndnuilasuussaunisalads
31nn15UJ RN tAansTaawediluddanundenlunisiienu
wazanusavaulaiuindsdsanisane
Practice in a workplace as a temporary full-time employee in a relevant
position that suits the student’s field of study and abilities for success
in applying, expanding, and extending the curriculum expectations in
practical situations, whether they be of a workplace setting, a project,
or both, for 16-week minimum of placement, with at least 12-week
placement in a foreign country, in compliance with the workplace’s
mandatory terms, conditions, and obligations, responsibility and
commitment fulfillment for a particular role assigned by the workplace,
supervision and evaluation under a systematic follow-up process
throughout the course by both a certified cooperative education
teacher and a cooperative education coordinator from the workplace,
an opportunity to enhance a student’s in-school learning while
developing greater awareness and understanding of the real world of
work to develop skills, knowledge, and attitudes needed to become a
productive and satisfied member of a work environment immediately
after graduation
NUYLUG) msUsziliunaidu S (Satisfactory) wag U (Unsatisfactory)



09-419-304

-40-

Hnaunsidnduszand 3(0-20-0)
Apprenticeship in Applied Physics
AyrUsAunau: 09-419-301 N1sAsBUAIIUNSDNEN

Uszaunisaldvdnmsidndussand
Prerequisite: 09-419-301 Preparation for Professional

Experience in Applied Physics
UjtRmiluanuiujiinumaaiouduninnuiinsifunaivesaoui
UftRnu lusumismuiinssfuindnuasmunzaniuainuiniuansn
vosiindnw iledenlosanuimamguiiunisufiinu Wusseznanlsl
tiounin 8 dUavi UjtAnuauszdounisuinisauyanavesaniui
UjtRnunaeaszezansufiian dnfnwidesiuinveuauilidu
NOUMNIEINENIUUTENBUNNTOEINANAILEALNTE H019150TnelLay
Flmeaauiiniilid1usnuisenineujoian In1sianuuaznig
Usziliunan1sufiReuesinduszuu naeaszeznaujiieu Wedunis
wisutihAnwganuithAnwaulauasimuinugindndmiunmsia
Practice in a workplace as a temporary full-time employee in a relevant
position that suits the student’s field of study and abilities for success
in applying, expanding, and extending curriculum expectations in
practical situations, whether they be of a workplace setting, a project,
or both, for 8-week minimum of placement in compliance with the
workplace’s  mandatory  terms, conditions, and  obligations,
responsibility and commitment fulfillment for a particular role assigned
by the workplace, supervision and evaluation under a systematic
follow-up process throughout the course by both a certified
cooperative education teacher and a cooperative education
coordinator from the workplace, preparation for a student to develop
skills, knowledge, and attitudes needed to become a productive and
satisfied member of a work environment
NUYLUG) msUszdiunaidu S (Satisfactory) wag U (Unsatisfactory)



09-419-305

-41-

Hneudnauszmaneidnduszand 3(0-20-0)
International Apprenticeship in Applied Physics
AyrUsAunau: 09-419-301 N1sA3BUAIIUNSDNEN

Uszaunisaldvdnmsiandussand
Prerequisite: 09-419-301 Preparation for Professional

Experience in Applied Physics
UitRnluanuiujiRausinssma aoudundnnudiasasiunan
yosanuAUFiRnu ludundsmuiinssivindnuagivanzaufuaiud
AMNaInsavestindnu tieldenlesannuinianguifunisujianu
Juszeznansulidesnii 8 dmii lnaseadunmsujifnuludisuszme
liifoundn 6 Ui UFTRnumussdounisuImsnuyanavesaniud
UftRnumaenszeznansufiiou dnnuidesiulavounuilddu
NOUNNIBAINADUYTENBUNITREIANALEINITA Ho19190TmAuas
Flmaauinnifilid1usnwiseninaUjoiaw In1sfaniunaznis
UsziiunansufiRnuegaiuszuu saenszoznar iR weiduns
wisuiinAnundnuiinAnwaulauasianvinugindndmiunsiny
Practice in a workplace as a temporary full-time employee in a relevant
position that suits & the student’s field of study and abilities for success
in applying, expanding, and extending the curriculum expectations in
practical situations, whether they be of a workplace setting, a project,
or both, for 8-week minimum of placement, with at least 6-week
placement in a foreign country, in compliance with the workplace’s
mandatory terms, conditions, and obligations, responsibility and
commitment fulfillment for a particular role assigned by the workplace,
supervision and evaluation under a systematic follow-up process
throughout the course by both a certified cooperative education
teacher and a cooperative education coordinator from the workplace,
preparation for a student to develop skills, knowledge, and attitudes
needed to become a productive and satisfied member of a work
environment

RUBLUE) msuseliunaldu S (Satisfactory) wag U (Unsatisfactory)



09-419-406

-42-

JgynniAasanaaiulsenauntsnenanduszand 3(0-6-3)
Workplace Special Problem in Applied Physics
Ayrdedunou: 09-419-304 Hnaunsildnduszend wse

09-419-305 HN1UAIUIZNANIS

WandUszand
Prerequisite: 09-419-304 Apprenticeship in Applied

Physics or 09-419-305 International

Apprenticeship in Applied Physics
nslanddgmitldananiulssneunis sanmeny f53amia Sguia
vieyuwu fiinAnuildoaniinisfinuszaunisal islusuuuuvasnisiineu
UftRnunaauy viedu 9 wlethudnw Aiesiesi ngldanuimas
FTnveindny) WiMsUsEenanis Mswidym nMsiawnIsnis vise
n5zUIuns Tnedaimusvuuuvesiaseau Taeflonasdfiderviy
TuawAnliduugiuesduiivinw Taeddiuswainyeainsvesaniu
Usenounmavieruuiiy
Analysis of problems a student encounters during his or her
apprenticeship, amid fieldwork, or in other activities while undertaking
a job training course in a private sector, a state enterprise, a government
agency, or a community placement, use of a student’s in-school
learning and transitions to professional applications of resolution skills
and method and process development skills through a research project
under supervision of an academic expert in the field in cooperation with
a cooperative education coordinator from the workplace
RUBLUG) msUsediunaidu S (Satisfactory) wag U (Unsatisfactory)



09-419-428

-43-

nsRnRWIzALMIsREndUszand 3(0-16-8)
Practicum in Applied Physics
yrUsAunaw: 09-419-301 N1SH3BUAUNSBLEN

Uszaunrsaligndnnnenanduszand
Prerequisite: 09-419-301 Preparation for Professional

Experience in Applied Physics
nsinasanuaninildndUssgndluaniufiu foRonu ielsinusuas
AUTIOUTANIVIIN NITHNRNIEALALIRDUNIZANAUAIININIING B
mutuTvesiindnu annsoduiunismvgiunsEou fflmanu daou
videnginlimuinuuarAnnuanuiamivesindnw fnisuaniaey
UszaunIsalsenInNnIsin
Practice in a workplace in applied physics’s field of study for gaining
skills and competency, a practicum for a student’s academic knowledge
level, probably course during the university studies, under supervision
of an instructor and an assigned job supervisor in workplace, sharing
work experiences during a practicum
VUYL msUszdiunaidu S (Satisfactory) wag U (Unsatisfactory)



