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8. A1DSUNYTIYIUN

GEN 101 wafnen 1(0-2-2)
(Physical Education)
vUsAunau : laidl
seindifguszasdifielfiAnnusanudilafsanududulunsduiwifioaunin
NaNN1588NAAINTY N5UITUAITUIAET UIINNNSLAUAWT TATUINTT KALINENAIFASN1SH WA
paenLEiniinusivnaina saduifeulaeilumuniuauls uiwilefun arnvainnaieeiafnai
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Walemaliiden Weiauanuduiiguamuazynaniaiulatnin fannanmnsem fialuns
LAUARILAZINART

This course aims to study and practice sports for health, principles of exercise, care
and prevention of athletic injuries, and nutrition and sports science, including basic skills in
sports with rules and strategy from popular sports. Students can choose one of several sports
provided, according to their own interest. This course will create good health, personality and
sportsmanship in learners, as well as develop awareness of etiquette of playing, sport rules,
fair play and being good spectators.
HAANSNI3I38UF V931831
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This course studies the concept of living and working based on KMUTT’s Mission to
develop its students to be the best academically, to have morality and work ethics, and to
demonstrate the KMUTT vision and mission through the use of knowledge and integrative
learning approaches. Students will be able to gain KMUTT’s desirable vision of the University
such as, social responsibility, KMUTT Citizenship, professional skills, and to apply knowledge
toward life in KMUTT and beyond for the benefit of themselves and others.
HAAWSN1TITEU3VRITIIN

1. dadnwiaansathanuianuadavesmuesnltlunisiamilasemsiiiulselovise
drusnilaedilefeifetesidosamnzay

2. tnAnwdernudilaluunummidinisvhauvesuy warauisefuiinveunsviaulumig
flgsunaunang

3. indnwfienudlelufiuguiiivesnsseussaluindn saenuidoimiuandmnegves
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GEN 121 vinwzn1siseuiiasnisuidem 3(3-0-6)
(Learning and Problem Solving Skills)
yreAUnaY : il
Fnfdunmsiaumaisuiesiedsdurenindn Andnerlunisiaidein Anvinisdanis
AnufuagnszuaunMInsiFens dunsihlasuiindnvadla fuunsimuadssnenienis
Boud Sanmssalang nisfinwBmsuamamanud nsusnuesdeyatudeiianie n1ssu uitlgm
NNFASNAILANNITANDYNATNETIA NITANTIVING NTATNUUUTI809 NM1sdndula nsUszidiuneg
WaZNITULAUDHAIIY
This course aims to equip students with the skills necessary for life-long learning.
Students will learn how to generate positive thinking, manage knowledge and be familiar with
learning processes through projects based on their interest. These include setting up learning
targets; defining the problems; searching for information; distinguishing between data and fact;
generating ideas, thinking creatively and laterally; modeling; evaluating; and presenting the

project.

HAANSNI3I38UF V931830
1. dnd@nwidrlanazarusadinszuirunislunisundemnnleluniseenuuukuaniglunis
uAtgymaalangnivualildeegramungeay

2. tnfnwfenuaunsalunisuaaindeya TAsen uazienuestoya Taiiansale
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3. dnAnwanudilalugdiuunsAalenn MSARREINEIINETIA N1SARTYINN
4. dnAnwiaiunseaiiawvuitaesunsdedula n1susediung dunisiiauenanulaegi

LANNEEN

GEN 201 enansuazAatlunisugsazuilanaims 3(3-0-6)
(Art and Science of Cooking and Eating)

a L 1

AGeAunau : Tid

s atunsuudsunginssunisuilnavesdiou madenassTngaufiaastian
UE\‘]E)’Wi’]iLLaEL’gaﬂmWﬁ‘ﬁU@ﬂﬁ’]L%ﬁllﬁaﬁhﬁﬂaaﬂﬁﬂ miﬁwmﬁﬂwﬂumwqx‘immﬂﬁﬁmﬂwmEJ
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&Lumi%’ﬂaiiﬁmgmmﬂmi 9 ﬁLﬁﬂﬁ]’]ﬂﬂ’]iNﬁiﬂNﬁ’]ULiJié@’]Wﬁﬁ]’]ﬂ%ﬁ’]ﬂVi’ﬁ’]EJ’?]JGJ.J‘LIﬁﬁiJ (Fusion
Food)

This course aims to change students’ eating behavior, safely select ingredients and
ready-made dishes, develop cooking skills with neatness, beauty and efficiency, know how to
use, preserve and consume foods, and use food containers with suitability, neatness and
environment-friendliness. Additionally, the students can employ their creativity to create new
menus or “Fusion Food” from the combination of various cultures.
HaAWSN1TITEU3VRITIIN

1. thnwinsuiudsunginssunsuslanonsvesmuesetnsinunmiingia

)

2. dnfAnwianusaidenassingfuiinisuiuilgsemisuazidenamisfiugadsaldegna
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3. UnAnw3IsN1sUTmMIsavaInNaNeMeANUIEIN @ENULAEANAT

4. tnfAnw$anld \usnem uazuilnnemns sasaansaldnneugsesiuemnsldognedun
Uszdlnuazinvdannden

5. UNANY1aIN13AUTIIMTUUUNALNEIUDIM SaINTa1e TRIusIIU (Fusion Food) laagna

A519855A

GEN 211  USygyursugnanaines 3(3-0-6)
(The Philosophy of Sufficiency Economy)

AurUsAunau ; il
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NILINYAN3

This course emphasizes the application of previous Thai economic development
approaches, the problems and impacts of the development, the rationale for applying the
concept of sufficiency economy to Thai society, the meaning and fundamental concept of the
philosophy of sufficiency economy, and the application of this philosophy to lifestyles at
individual, community, organization, and national levels. The study covers relevant case
studies as well as the Royal Projects.

HAANSNI3I38U V931830

1. Wn@nwidlannumnenazaunsnssyyneoukazyanlnainisussynaldusygyasugie
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VANGRR

3. UNANWIEINTONATISY dEViDU WATLENLEE SYWInaanNIsLaraIduass mundnns 3
29 Suldun mafdnweuszanm msfivana wogmsdgfiduiuiia saura 2 Jeuly suldun
Foulvenuy uazeulvausssy

4. dndAnwianunsavinieenlumswdgriniuingfssauyana seRunIeYie seaulan 1oy

N15UTEYNARLIARANG 9 WARULUILATYRINaLNES

GEN 212  mswanndniiedinfiauysaidaeitwns 3(2-2-6)
(Mind Development through Buddhism for a Fulfilling Life)
AyrAUnaY : il

'
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G luiugiudrAgdmsunisiauimiessnulyy e 8989555003730 IneNIunszuIuNIe
U
U

U529717U @UISAUNITES IULALAITVINNIY ANULANANSTERIaNnswazIUaau hasn1susIene
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URaunsanuwmuvanumaiiggm ¢ nenmeydaaw) sadunszuiunisiseuiainnisasde
U

i
fUR (Learning by doing) NMsussenalfedfuaud wu Usslewivetanis nsuiaunsiuleludine
sysuzluiideniidulselevdnonsilUldluiinuszdriu easnaudunwimsl juRiieliuszay

o & Ha [ [ 14 ' [
HadsaludInuavaunsoegludenuliogadugy
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This course aims to foster spiritual growth and develops equanimity, compassion and

happiness, which are the foundations for the wisdom to understand the true nature of life.

This will be done through contemplative practices in accordance with Mahasatipatthana 4

(The 4 foundations of mindfulness: Kayanupassanasection). The learning process is based on

the ‘learning by doing’ approach and will include talks about Samadhi, such as the benefits

of Samadhi, how Samadhi can be used in daily life, Samadhi and work, the differences

between Samadha and Vipassana, as well as other Dhamma topics that will be useful in daily

life along with the Dhamma guidance for success and well-being in modern society.

HAANSNISI38U V931831

1.

v = (] a

tnAnviugurivesmsiauidnlonues lnsfniadaniswauinuand@idanudy
anUszlomituan uasslidutundouse nieutuanasidnfiea WWur arulan analngs
ANuvad 287 Wiuuely

dnfAnwiiulsslesivesnsfinauns ddaSeuduasfindunisvhaunsnnuiegnsassdaud
CRCUITCTAETREERILORCS
tndAnwidlandnsssuAasuindusednddmuaziduaina awnsaildussyndlely
FinUseariula

UnAnwdauaiyensulunusssy a3esssu Inlaudndinlulunmasssy daiuasy
Dnutu 1Budu andu desla waziduay

fndnwdinnianudlasosssuivesdin Weluisosnguianssy Tanusiuiiaz
UsznouusnaanssuuasvinidssenAanssuvianats daudedndaaiaduiiugu g
35581U5sUlATINTUALIYITN

Fndnuniddeluaues UfsRnungseidevresuminendss daueanu eandu uay

o0 = =

AilsisnansenuredinuuazyAnaTautINieNainTuaINN1INTEYYRINULDS

v =2 o

UnAnwaunsavinnusiudud duld lnsaiunsadeans Suilsaufaiiu wasuddamnii

Wnduluiiy welvanunsaslivaulugidmunennadila

GEN 222 &nudmusssulnenazussiiusiuade 1(0-2-2)(S/U)

(Thai Society, Culture and Contemporary Issues)

AvrUsAunau ; bl
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edndulaiemanszeeniu 2 dw druusniuiiaveudanisiseunisasulagdinay
Anfnwvhly angRaumant dadiaesiuiaveulasaeiviidudduin@nwuaniaou
Al 1 wuwth Werwiideadu adeenudila wasdeuloassifududeay Yausss
ALY muﬁ’jﬂm&lmiajﬂﬁlﬁ;ﬁ’ﬂuﬂimﬁim miﬂizqﬂﬁﬁ'}ﬂ’;mﬂﬂwuﬁ’ﬂﬁgmﬁmﬂa’mmm
nanaeNILUIAALAz TAUs TN T lUTInslidrusiuduiansIunedeny n1sasiaaIetie ns
afrennudladnunruazuunlduvesdnulnesauasie (15 4ol
The class will give an introduction and orientation to Thailand. The course provides
students with perception of Thailand focusing on culture, society and language. The structure
of the course will be able to assist students to appreciate being in Thailand comparatively
and also make connections with the broader field of features and trends of contemporary
Thai society.
dwfl 2 dnfnudesdidiusinlunsfnumdnermans Jeanssumansudemansivnig
9 Tudruiiaeswoiviuszneuludensussens mseAuse wielassnsauwiadn Mieafuusum
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Students are expected to engage in scientific, engineering challenges or in other
technical field of choice. This part of the course consists of lectures, discussions and/or mini
projects related to the context of Thailand and contemporary issues where students apply
their scientific knowledge to tackle the given problems.
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GEN 223 N1SAS8UN5aNSUNYNUR 3(3-0-6)
(Disaster Preparedness)
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Disaster education is the multidisciplinary approach which integrated between
technical science and social science. It aim to monitor the hazard, risk assessment, planning
and mitigate the disaster based on inter-organizational crisis management framework which is
characterized by four primary decision points (4Cs) as; 1) Cognition: detection of risk, 2)
Communication: interpretation of risk for the immediate context, 3) Coordination: connect to
multiple organizations in a wider area, and 4) Control: self-organization and mobilization of a
collective to reduce risk. This subject may led the student have the capacity to coping with
the complexity in the disaster by the flexibility. Moreover, the student may have the
adaptability and the understanding both technology and social linkage while disaster are more
frequency and more intensity
HAANSNI3I38U V931830
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GEN 224 \iiasinag 3(3-0-6)
(Liveable City)
udeAunay : 14l
seimnisadunndalunisihenudlawasaiuarumsenindeanmdgmusades A
vannmanevnadansuar Samsssuiidssegludios uazuumislunisairadioniey ez iidatvayy
Tdndinvesuniinedemalulagnssasunaisuysiianfuazanunseninaanisddiusiuiu

Jgwvesdodlugiuziunnislédin sudwiruadlunisadislsslevddusmnediny wazannudy



20

1199l UNNTATENUNDINUNINANUSURATOUKALEDUTUANUNAINUAENNAIAN WBNINNT S18739 T

A

LUIAALUNITAS 19U T AkAE ANUATENUNA LT 1 UUNBNITWRAIUNTA 981 2030 (Sustainable

¥
[

Development Goals-SDGs 2030) @ a8 utd 1 munenid 49 G arud eyt slusedvuiuivii
SLAUUTENA LazUNIININY
This course aims to study conceptions of understanding and raising awareness to urban
problems, social and cultural diversity in urbanareas, as well as liveable city models. These
conceptions could significantly support KMUTT graduates’ attitudes and awareness to their
participation with urbanproblems as public space. It could also raise their viewpoints to public
interests and urbanization together with their roles, responsibilities and acceptance for social
diversity. In addition, this course has an idea for understanding and realization to Sustainable
Development Goals—SDGs 2030 which becoming an important goal for international, national
and university levels.
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(Reflective Journal Writing for Self-Improvement)
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This course aims to develop reflection journal writing of learners undergo to look back
on their past learning experiences in workplaces. It emphasises the importance of soft skills
for success in workplaces and helps students to develop their understand on social skill
evaluation which is a necessary characteristic to perform efficiently in workplace. The
analytical tools are self-evaluation and feedback from supervisors. Both strength and weakness
are reported on their reflection journal. This include feedback from him or herself and external
sources is helpful for developmental purposes, providing it to students to assist them in
developing work skills and behaviors appropriately.
HAAWSN1TITEUIVRITIIN
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GEN 231 u%AR33IWAIAIIUAR 3(3-0-6)
(Miracle of Thinking)
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This course aims to define the description, principle, value, concept and nature of
thinking to enable developing students to acquire the skills of systematic thinking, systems
thinking, critical thinking and analytical thinking. The Six Thinking Hats concept is included.
Moreover, idea connection/story line and writing are explored. Examples or case studies are

used for problem solving through systematic thinking using the knowledge of science and

technology, social science, management, and environment, etc.
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GEN 232  n15338uasuInNIsuUNgIUYNYY 3(3-0-6)
(Community Based Research and Innovation)
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This course provides knowledge in scientific research methodology and design process
for creating innovative projects. Students engaged in learning process by taking several field-
trips to visit the local community nearby KMUTT campus to learn and understand problems
encountered in community. The local communities are used as the social lab for the learning
and as source of research questions that originated from the real- life problems in the
communities. Students, then, design innovative method and write the research proposal that
aims to solve the problem and create value for the community. The final section of the course
requires students to organize the exhibition and presenting the project and through the
pitching activity and poster presentation.
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GEN 241  A2M39ANUISTIN 3(3-0-6)
(Beauty of Life)
vy : 14l
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This course aims to promote the understanding of the relationship between humans

and aesthetics amidst the diversity of global culture. It is concerned with the perception,
appreciation and expression of humans on aesthetics and value. Students are able to
experience learning that stimulates an understanding of the beauty of life, artwork, music and
literature, as well as the cultural and natural environments.
HAANSNI3I38U V931830
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GEN 242  USygunaunumsaniuigin 3(3-0-6)
(Chinese Philosophy and Ways of Life)
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This course introduces students to how Chinese philosophy could be applied to the

context of everyday life and thus contributes to the beneficial development of mind, body
and interactions with all things and environment. The course aims to cultivate positive attitude
among students by placing emphasis on the right attitude to learning and skills that promote
emotional intelligence. The focus is also concerned with achieving a better understanding of
“physical health” through approaches of Taoism. The attention is also directed toward
exploring principles that could lead to success with the primary focus on teamwork and
leadership. In doing so, a diverse set of Chinese philosophical styles are provided as
instruments for students to reflect on and improve their ways of living.
HAANSNI3I38U V931830
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GEN 301 NISWRAIMIGUAIWLUUBIATIY 3(3-0-6)

(Holistic Health Development)
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The objective of this course is to develop students’ holistic knowledge on heath
development for good life quality. The course emphasizes both physical and mental health
care promotion, including composition of wellness;factors affecting health; integrated health
care; nutrition; immunity strengthening; sanitation; competent reinforcement of physical
activities to empower the smartpersonality and the smart mind, and to facilitate healthy and
balanced emotional development; preventing and solving problems on mental health;
practices in concentration, meditation and self-understanding; definition of wellness by WHO;
and information on general health check up and physical fitness tests.

HAANSNISI38U V931831
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GEN 311 a3gaansludinugiuingidans 3(3-0-6)

(Ethics in Science-based Society)
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This course will explore a variety of ethical and social issues in science and technology.
Students will study basic theories of ethics from the West and the East. They will learn how
to apply these theories to contemporary cases. They will be asked to critically evaluate the
role of the scientist in society, and to become aware of complex ethical issues facing scientists
in different professions. Case studies will be used extensively throughout the course, with an

emphasis on critical debate. The goal of the course is to enable each student to develop an
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understanding of conflicting opinions regarding science and technology, and to define and
refine their own ethical code of conduct based on evaluation of arguments from differing
viewpoints.

HAAWSN1TITEU3VRITIIN
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GEN 321  U329RA8A39158555 3(3-0-6)
(The History of Civilization)
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This subject covers the study of the origin and development of civilization during the
five historical periods—prehistoric, ancient, middle age, modern, and the present period. The
study will focus on significant social, economic and political events resulting from values and
attitudes due to customs, beliefs and innovations, including the ability to communicate
through art and literature based on several perspectives and periods.
HAAWSN13TEU3VRITIIN
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GEN 331  wywdiunsldivama 3(3-0-6)
(Man and Reasoning)
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The purpose of this course is to develop analytical thinking skills and reasoning;
deductive and inductive approaches; reasoning approaches of the East and the West; and, a
case study of formal and informal reasoning of everyday life.
HAAWSN1TITEU3VRITIIU
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GEN 332 msianizesinedans 3(3-0-6)
(Science Storytelling)
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This course aims at developing storytelling skills in science for different target groups
effectively. Learners will get to practice how to identify the point of a story, how to organize

the flow of thoughts for storytelling, and how to creatively tell a story in a variety of ways.
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GEN 341 giitlysyinsdulne 3(3-0-6)
(Thai Indigenous Knowledge)
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This is a study of indigenous knowledge in different regions of Thailand with a holistic
approach, including analyses from scientific, technological, social science and anthropological
perspectives. Students will learn how to appreciate the value of indigenous knowledge and
recognize the ways in which such knowledge has been accumulated—lifelong learning of
indigenous people and knowledge transfer between generations. Students will learn to
become systematic, self-taught learners.
HAANSNI3I58U V93183
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(Modern Management and Leadership)
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This course examines the modern management concept including basic functions of

management—planning, organizing, controlling, decision-making, communication, motivation,
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leadership, human resource management, management of information systems, social
responsibilityand its application to particular circumstances.
HAANSNI3I38U V931831
1. dndnwidanuianudilalunnsiunszuiunsuimsdanisealuduas a1z
2. UnANYIEILITDDNLUULNUNITUTIITIANITAULEY TasAruad nung 21aukun1slgan
LLazmi’mLLNuﬂWiﬁmﬁ'aaﬁuayumimiqL‘ﬂﬂ‘wmsﬂ,ﬁ
3. UNANIANNITNINUNUNITUIMISIATINGG MTUTMSTILULALDIANT WAZNISANUANAYNS
Tumsrhnudesuldegramnyan

4. dnAnwiarunsadinseinudnuaeNd Ay wilaza1u s KU SWAL IR UL LT

vinwgRlaegamaneay

GEN 352  wialuladuazuinnssuioniswauiagnededu 3(3-0-6)
(Technology and Innovation for Sustainable Development)
ArUsAunau : laidl
AnwAunLng wafe wazunumveavaluladuasuinnssusenisassassanissdunay
nansznusedanuiazauluiywd samfeulouy nagns iedesdledmiunmsdanmgiuasiamn
waluladuaruinnssudoladuadsnnundunssluduasssiuasdinuguidyy naenau
ossnlumaiinsians nmslivsglond wasmsfuasemindadunsyanfnnnmaluladuas
UINNTIN
This course is the study of the definitions, concepts and roles of technology and
innovation in the creation of wealth,and their impact on society and humanity. The course
will explore the policies, strategies, and tools for synthesizing and developing technology and
innovation for a wisdom-based society together with ethics in management. Students will
study the exploitation and protection of intellectual propertyas a result of technology and
innovation.
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(Managerial Psychology)
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This course focuses on the fundamental concepts of psychology and management of
human behavior in an organization, including psychological factors and their effect on human
working behavior such as attitude, communication, social influences and motivation.
Moreover, it will incorporate organizational behavior modification, conflict management, and
leadership and organizational effectiveness.
HAANSNI3I38U V931830
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GEN 411 msﬁ'&umuﬂﬁnmwLLazmiwuﬂ"luﬁmmsmz 3(2-2-6)

(Personality Development and Public Speaking)
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This course aims at developing public speaking skills and personalities of students. The
course will cover a diverse range of abilities and skills such as good manners, attire, social
rules, communication psychology, and verbal and non-verbal languages. Students are
expected to gain these useful skills, including siving reasons, discussion, negotiation,
persuasion, presentation, and application of technology for communication.
HAAWSN1TITEU3VRITIIN
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GEN 412  enaasuazRadlunisaniiutdanaznisvineu 3(3-0-6)
(Science and Art of Living and Working)
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The concepts covered are the science and art of living and working,personality, social
expression, temperance, critical thinking and reasoning, problem solving, value of living, self-
development, social and self-responsibility, creating a healthy life and work, and the art of
living and working with others.
HAAWSN15ITEU3VRITIIN
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GEN 421 HeANANEATYININIG 3(3-0-6)
(Integrative Social Sciences)
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This course integrates four major contents in social sciences, i.e., society and culture,
economics, politics and laws, and the environment. The course also covers interesting
contemporary social issues, such as ethnic problems, resource distribution, political instability,

and environmental deterioration.
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GEN 441 Smusssunaznisvioaiien 3(2-2-6)

(Culture and Excursion)
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This course aims to encourage students to learn and understand culture and culture
exchange on both local and international aspects. Students will comprehend the diversities
of ways of life through excursion-based learning, and understand the key role of language
used for communication and tourism management.
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LNG 120 General English 3(3-0-6)

(Mesanguialy)
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This course aims to strengthen basic knowledge of English and to build positive
attitudes towards language learning. Covering all four skills integrated through topics related
to everyday English and basic skills-oriented strategy training, the course raises the students’
awareness of both language and learning. And it thus enabling them to understand and use
English with relative ease and efficiency. To enhance life-long learning skills, the course then
combines classroom learning with self-access learning via the Self- Access Learning Centre to
encourage the students to focus on their own specific needs through a task or a mini-project.
To accomplish the tasks, the students are expected to develop language skills and apply
strategies learned throughout the course.
Learning outcomes:
1. Read and write short paragraphs that consist mainly of high frequency everyday
language
2. Listen and response to topics related to daily life events such as personalities,

appearances, technology, past events, neighborhood and/or news

LNG 330 Learning Language and Culture 3 (3-0-6)
(NSIFHUN Y ILALTAUUTTTN)

This course aims to help students learn English through projects or extra- activities on
their preferences. After that try can transfer their learning experiences about language and
culture to this course.

sedniiingussasdiitoli FouldFounusinguiulassnsiidufanssudfiven
aruala warmanTeinBuTrannnsnteudnviuas SausssukiuUsyaunsait
Naé'wémil,%%m{:af (Learning Outcomes)

1. Have more chances to practice English language in particular context.

2. Have more awareness and understand culture through learning experiences.

LNG 329 English through Independent Learning 3 (0-6-6)

(MSL3BUNIEIDINEAILALLDI)
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Self-based learning theory. Self-based learning processes. Exposure to and use of
English through a structured experience. Reporting and reflecting on the exposure to and use
of English and receiving teacher’s advice through the Internet.
yguinaduiienuies ursunssuifenuies nsldnvdnguiiulszaunisainisFeusd
mmuald n1sseaulszaunisainsldn1wdinguiazsuaNuAAIuIINe1915IN1UAT Y
dumasiie
HadWSN15138U3 (Learning Outcomes)

1. Learn English independently by themselves.

2. Know how to learn i.e. solving problems and choosing appropriate learning strategies.

LNG 202 Basic Reading for Science and Technology 1(1-0-2)
(M3guNUgIUNIINeAIansuazmalulad)
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This course introduces students with reading skills and reading strategies that are
necessary for text comprehension. Students will be able to practice those skills and strateries
with authentic text in the field of science and technology. The course aims at equipping
students with skills and strategies needed to assist them in comprehending text of their fields
of study.

Learning outcomes:
1. Reduce uncessary reading time and read in a more focused and selective manner.
2. Increase levels of understanding and concentration.
3. Read with greater efficiency and effectiveness by using a range of different reading

skills and strategies.

LNG 220 Academic English 3(3-0-6)
(NN ATIIVINT)
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The course aims at developing English communication skills covering listening,
speaking, reading, and writing. In particular, itemphasises the use of these skills in meaningful
communicative tasks in academic and technological contexts. The students will be engaged
in a variety of learning activities that foster positive attitudes and confidence in using English.

Independent learning skills will also be promoted via self-access learning modes.

Learning outcomes:

4. Identify purposes, main ideas and important details of texts on academic topics.
Interact with others in order to describe ideas, opinions or give reasons.
Ask and answer questions for information.

Make effective presentations on topics of interest.

©® N o

Write simple paragraphs with clear main points and supporting details on academic

topics.

LNG 223 English for Workplace Communication 3(3-0-6)
(nedangeiionisaeanslufivineu)
ArGenunay : laidl
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The course focuses on professional English communication n which students are
instructed to introduce themselves and others, participate in a discussion, express their ideas
and opinions, take notes, and write summaries in various situations. In addition, they will be
required to write business related messages. They will be trained to give professional
presentations. Students will undertake activities that foster the understanding of cultures for
effective international communication.

Learning outcomes:
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1. Appropriately introduct themselves and others, engage in small talks, make a formal
presentation, and perform a group discussion in a workplace context.

2. Read and write both formal and informal e-mails.

3. Read and listen for main ideas, take notes, and write summaries.

4. Understand cultural differences, and differentiate and identify the cultural issues which
affect communication.

5. Develop their English language learning, manage their time, and plan their own learning
outside class.

6. Memorize and use approximately 2,750-3,250 English words necessary to communicate

in the workplace context.

LNG 422 Reading Appreciation 3 (3-0-6)
(guvsyzusian1s8u)

Reading principles and techniques. Reading for comprehension and main idea. Critical
reading. Reading various genres of texts and media such as documentaries, autobiographies,
speeches, short stories, poems and novels. Emphasis on the development of reading
appreciation and critical thinking skills.

vdnuasdsnisen msswendewaglaniy nsenwddnsel  msenufewaraudeu
annvanegULUL Loy ansnd SaTausy TR qunsnatl Fesdu unnd wadens WunsiuneLeUgs
Tunse1ulasinyen13AnLTIIa1 30l
HAAWSN1338U3 (Learning Outcomes)

1. Read texts for thorough comprehension
2. Develop critical thinking through readings
3. Understand various genres of texts and media

4. Understand and interpret profound meanings of vocabulary in context

LNG 328 Basic Translation 3 (3-0-6)
(mswdaitosd)
Translation theories and procedures. Translation methods. Cultural issues and art of
translation.Problems in English-Thai and Thai- English translation.Principles and conventional
practices of translation. Machine translation. Seminar on translation problems and

solutions.Current trends in translation.



37

ngufuasnszuiuntsula Bnsuda Usshumaiausssuwesfalglunsuda Jgmilu
mswvaniwdinguiuniwive Jgmilunsuaniwilneiduniwsinge nannsuaznisinuia
wuusnain uslakazlassuula indesdloudadnludd dunudgmlunisulanaziumisunly
#enenisuualutagiu
Learning outcome
1. Read with a large degree of independence, adapting style and speed of reading to different
texts and purposes.
2. Translate the text read from English into Thai, using appropriate language in relation to the
purpose of the text translated including idioms, expressions, proverbs and sayings.
3. Has a broad active reading vocabulary, and can choose appropriate meanings when
translating from Thai into English.
4. Quickly identify the content and relevance of news items, articles and reports on a wide
range of professional topics for their translation work.
5. Understand in detail a wide range of lengthy, complex texts likely to be encountered in
social, professional or academic life, then appropriately translate those texts into Thai.
6. Appropriately translate Thai sentences into English using accurate sentence structures and
grammar including accurate word choice.
7. Appropriately translate Thai texts into English using accurate sentence structures and

grammar including accurate word choice, expressions and idioms.

LNG 333 English for Community Work 3 (3-0-6)
(Mw1danguilauYNTY)

This course aims at fostering the use of English to pursue community work. It
encourages learners to engage in a real world task allowing them to use English in writing a
proposal to ask for the community work funding. Positive attitudes and confidence in using
English would be highlighted throughout the course. Effective communication skills, life skills
and social responsibility would also be reinforced. The use of social media as a means of
communication is encouraged in the course.
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HadWSN15138u3 (Learning Outcomes)

1. Produce a proposal which follows standard conventions.

2. Produce a report which follows standard conventions.

3. Appropriately deal with questions relevant to their project.

4. Produce clear, smoothly flowing, well-structured presentations, showing controlled use of
organizational patterns, connectors and cohesive devices.

5. Write reflections appropriately, reflecting the learning experiences gained from their projects
in terms of community understanding, problem-solving skills, negotiation skills, planning and

implementing the project.

LNG 243 mssukaznadeuiaauduialudenin 3(3-0-6)

(Reading and Writing for Career Success)

v1UeAUnDY : LNG 103 3a LNG 107
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Reading different types of texts by using effective reading strategies such as
manuals and technical texts, project proposal, contracts and e-mails; writing used at work

places such as manual, e-mail writing, project proposal; writing culture in foreign companies.

LNG 250 Thai for Communication and Careers 3(3-0-6)
(m‘wﬂmLﬁams%‘ammazmuaﬁw)
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General knowledge of communication and language for communication, basic
knowledge of listening and developing listening skills, basic knowledge of reading and

developing reading skills, basic knowledge of speaking and developing speaking skills, basic
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knowledge of writing and developing writing skills, application of listening, reading, speaking
and writing skills for careers.
Learning outcomes:
1. venesrusznauveintsdeansuazdounnsedunisieasls
fladiedinsiesi fAnny uazaguUsziiiu anBesiitmuals
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LNG 251 Speaking Skills in Thai 3(3-0-6)
(Finwensnanelng)
Audeduniau : 1aidl
muihluRedusAoasuazmsn MsyaEEes msdumuaiifeainsny  nswa
LARIAIUARLIY wazNNTRAUTE
General knowledge of communication and speaking, narrative, job interview, giving
opinions and discussion.
Learning outcomes:
1. venesAUsENeUYRINITADATUAL TR ALdRRMBINTYR UazgUassAvesnsdeansl
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LNG 252 Writing Skills in Thai 3(3-0-6)
(ingenseunetng)
yrvsAunau : il
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Fos maToudonth MslisuBsinni waznseuunaNuUsTnne o
Basic knowledge of writing, using words and sentences, describing ideas, outline writing,

paragraph writing, essay writing and different types of articles writing.
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Learning outcomes:
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LNG 304 Meeting and Discussions 1(1-0-2)
(MIUszguazNITaUNUI)
deAunay : 14l
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This course aims at developing students’ ability to interact with each other effectively

in @ meeting and a discussion. Students will learn terms and vocabulary related to meeting
and discussion. Students become familiar with useful expressions and phrases for running a
meeting and a discussion. Students will be assigned different roles during a discussion and a
meeting.
Learning outcomes

1. Describe terms and vocabulary related to meetings and discussiongs.

2. Use persuasive language, expressions, and phrases to run effective meetings and

discussions.

3. Interact with each other effectively and appropriately.
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LNG 307 International E-mailing 1(1-0-2)
(M5 UdLadRE19EINA)
AurveAunau ; haidl
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This course aims at helping students develop their email writing skills effectively.
Students are encouraged to communicate with confidence through email writing. They will
learn to recognized appropriate styles and register when writing email. They will reflect on
what they have learned from their email correspondence.
Learning outcomes

1. Write email appropriately e.g. etiquette in writing email, register, and genre.

2. Understand in the email correspondence.

3. Communicate with international students with confidence.

LNG 332 Business English 3 (3-0-6)
(MW WFINA)

This course aims to broaden students’ knowledge about business communication and
to train students in basic communication skills in English to prepare them for their future
careers.  The course emphasizes functional language in business contexts including
telephoning, socializing, giving presentations, meeting, negotiating, providing customer service,
and dealing with job interview questions and business documents. The course also focuses
on communication and awareness about intercultural communication.

einiiingUsrasdifodfiumuanuivesindnwifsafuniseasmegshuandefindy
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HAAWSN1338u3 (Learning Outcomes)

1. Write business letters informing ideas, checking information and ask about or explain

problems with reasonable precision.
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2. Communicate orally in English, and maintain a conversation or discussion on familiar topics
e.q., telephoning, socializing, giving presentations, meeting, negotiating, providing customer
service, and dealing with job interview questions and business documents.

3. Be aware of cultural differences, and take some initiatives in a conversation regarding
company cultures.

4. Carry out an effective, fluent interview, departing spontaneously from prepared questions.

LNG 421 Critical Reading 3(3-0-6)
(N1581UBE198I1TUYI0)
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This course covers the process of reading that goes beyond simply understanding a
text. It requiring students to consider and evaluate readings by identifying strengths and
implications of readings in English. The course provides opportunities for the students to find
the reading's weaknesses and flaws, which include recognising and analysing strategies and
styles the author uses in different types of writings to identify potential bias in readings.
Ultimately, the students are expected to be able to employ these skills for their academic
context and in real lives.
Learning outcomes:
1. Develop critical thinking skills through readings.
2. Identify the lines of logic and argument of the issues presented in the texts.
3. Identify and evaluate facts and opinions of the reading texts.
4. Recognise and analyse strategies and styles the author uses in different types of texts.
5

Evaluate the texts by identifying their strengths and weaknesses.
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LNG 425 Intercultural Communication 3(3-0-6)
(M5Aea159EnIeTAILSTIN)
GeAunau : laid
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Fouflu Task-based waznisnaasnilasansideges Wemurannud ladainindifvadu
nguiuaznagnslunsdemssenineiaussaludsnuinluuas Tumshauamisoeduiesuas
Usggndlimguivnanisdeansiitelinwdangulunsdomsinufausssldedeiiussansnm
Basic principles of communication. Concepts of intercultural communication. How
intercultural issues could affect elements in communication. Identifying problems and issues
in intercultural communication, the language and culture in the media, and computer-
mediated intercultural communication through task-based activities and mock-up research
projects. Critical understanding of strategies used in intercultural communication for success
in social and professional contexts.
Learning outcomes:
1. Explain and apply communication theories for effective use English in intercultural
settings.
2. Define ‘culture’ and utilise related theories to analyse communication styles and
expectations of people from different cultures in different contexts.
3. Show understanding of one’s self and accept others. Be able to adjust one’s self to

cultural differences for appropriate self expression.

A195UNY TV IURUINITNANWIZATUY
CHM 103 iafitugnu 3(3-0-6)
(Fundamental Chemistry)
AvrUsAunay : 1l
U%mmmié’uﬁuéﬁugmﬁummwﬁazmauLLazmﬁé’l’mﬁm%Lﬁﬂmauﬁuaqamammamﬁ’ﬁmaq
m'ﬁwﬁmﬂ’uﬁmﬂﬁﬁmLiw%‘LsnumﬁwaiammQwﬁﬂuﬁfuﬂmauﬂ’ﬁﬁum whd vesudswannaiuay
asavangaunaAlaunadeousaumansniliied
Stoichiometry, basic of atomic theory and electronic structures of atoms, periodic

properties, chemical bonds, representative elements, non-metal and transition metals,
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properties of gas, solid, liquid and solutions, chemical equilibrium, ionic equilibrium, chemical
kinetics, electrochemistry.
Learning outcomes:

1. Student will be able to demonstrate an understanding in the fundamental chemistry
such as atomic structure, periodic properties, properties of elements, state of the
matters and their properties, simple chemical reactions and stoichiometry, equilibria,
chemical kinetics and electrochemistry.

2. Student will be able to solve and analyze both qualitative and quantitative problems
involving basic chemistry.

3. Student will be able to express the profession ethics and demonstrate self-

responsibility.

CHM 160 UfURAn1siAil 1(0-3-2)
(Chemistry Laboratory)
AyrUsAunauy : CHM 103 %3aiseunsaunuivy CHM 103
wadefiugiuilddnsuufiinnaififstestunguisng afidoageuluie cHv 101,
103
Practice on basic laboratory techniques in topics concurrent with CHM 101, 103.
Learning outcomes:
1. Student will be able to perform laboratory experiments with safe and proper uses of
standard chemistry glassware and equipment.
2. Student will be able to record, graph, chart and interpret data obtained from
experimentation.
3. Student will be able to express the profession ethics and demonstrate self-

responsibility.

MTH 101 afiaAEns 1 3(3-0-6)
(Mathematics 1)
Fy1U9AUnau ; bl

PNUNIUNINTUBALANUAVDIHINTU INUIUBDULADTHINTUABNNTAN HINTUNNEU ALRVD

'
a1 A

Handu n1srnuIvesdln fHandundseilior wnAaNUgIVYBIRYIUTaYNUSYOITINTUNYAMA N

[y

gnle eyNusvelandueddy ayiusvesflesidunnty n1smeyiuslngUieny oywussuavas

susvudsliinmuaiaznglalnig Had1adeuius NsUssanuANdLdy Ne]unaasga-mgn
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VU UNTDIT08 warnguiunadydinanuiwazeyiussuduaes msldeyiusiazainlunisnis
Tanmidlds msUssgnidamngaan-ign Samduims uunAniugiuresUitusvquindnyaves
whaRdaauTRvesufeyiusuazUsiusidawn Usiuslddndawe nsmusiuslaenisunuen n1s
mUsHusTaemsuenaiy mamusiusagldievdiudes Auilddulfuasituiissnihaduusiusld
AsawuuMIMUIRuUssauilsidunatediuls nsvlvesaun1seuiustes nasmudoyius ng
anls geinge eyiuddosdusiuans anTndusivg geanuazsnan wazqneuhn
Review function and their properties, number euler number, logarithm function,
inverse function. Limit of function, computation of limits, continuous function. Basic concepts
of derivative, derivative of algebraic function, the chain rule, derivatives of transcendental
functions, derivatives of inverse function, implicit differentiation, higher order derivatives,
indeterminate form and L’Hopital’s rule. Differentials, linear approximation, the max-min value
theorem. Rolle’s theorem and mean value theorem. Concavity and second derivative, using
derivative and limits in sketching graph, applied max-min problem, related rates. Basic
concepts of integrals, fundamental theorem of calculus, properties of antiderivatives and
definite integrals, indefinite integral, integration by substitution, integration by parts, integration
by partial fractions. Area under curve and areas between curves. Improper integrals, numerical
Integration. Function of several variables, graph of equations. Partial derivative, differentials,
the chain rule. Critical points, second order partial derivative, relative extrema, maxima and
minima, and saddle points.
Learning outcomes:
1. Solve problems and express mathematical ideas coherently in written form based on
mathematical logic
2. Explain concepts in functions of one or more variables and calculate inverse functions,
limits, derivatives, maxima and minima, and linear approximation
3. Explain concepts and how to use the theorems that apply specifically to continuous
functions (intermediate value theorem, extreme value theorem) and to differentiable
functions (chain rule, Rolle’s theorem, mean value theorem, U'H opital’s rule)
4. Explain the concepts of differential calculus of functions of two or more variables,
continuity, partial differentiation, chain rule, Implicit differentiation
5. Find anti-derivatives by using standard techniques
6. Describe how the Fundamental Theorem of Calculus can be used both to evaluate

integrals and to define new functions, and determine their basic properties
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MTH 102 AlIAAEAS 2 3(3-0-6)
(Mathematics II)
AUsAunau : MTH 101 Mathematics |
anatiuaziinmes naaungly napuduinees nanaLdunatsvesaunnmnes lduLay
seuuludsglianuds

AUNHTIAMAFAIERNS A19U BUNTU NISNAFBUABUSHUS N1SNAFBUMANSIUTBUWIEU N5

9 9

(% ¢

VAAOUMEENTIAI DUNTUATU NMIGidnduysal NMINTEANEVIUIY BUNTUMAY @NTVRINEAes

a s

flafduduay synsuyFios Adadeda Auiluidadeds vsiusSiiaunuussuiay
U3namssiy Uiiusassduluyuan Uiiusasstulusuuuuidad nsulasasiauusluuinug
manedu Usituganuduluiifinain Usiudanuduluiifansinssuenuasidansenan

Scalars and Vectors, Inner Product, Vectors Product, Scalar Triple Product, Line and
Plane in 3-Space.

Mathematical Induction, Sequences, Series, The Integral Test, The Comparison Test,
The Ratio Test, The Alternating Series and Absolute Convergence Tests, Binomial Expansion,
Power Series, Taylor’s Formula.

Periodic Functions, FourierSeries, Polar Coordinates, Areas in Polar Coordinates, Definite
Integral over Plane and Solid Regions, Double Integrals, Double Integrals in Polar Form,
Transformation of Variable in Multiple Integrals, Triple Integrals in Rectangular Coordinates,
Triple Integrals in Cylindrical and Spherical Coordinates.

Learning outcomes:
1. Prove simple mathematical statement by induction.
2. Give definitions of various types of sequences and series.
3. Explain the concepts of convergent and divergent sequences and series and be able
to test & verify them.
4. Describe and convert functions to power, Taylor’s or Fourier series.
5. Convert functions to polar coordinates system, sketch graphs and find areas under
curves.
Give definitions of and calculate double and triple integrals.
Apply the concepts of double and triple integrals to real-world problems.

Describe and compute about scalars and vectors.

0 e N

Find and describe equation of lines and plane in 3D-space.
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MTH 201 adinANdans 3 3(3-0-6)
(Mathematics III)
vUsAUnaY : MTH 102
mmﬁm’;uaaﬂﬁugm: ¥ila Sudfu swdutu
aun1sdusunds : Mudswenduld gunisieonius aunisudunsawazlidudunss fusznouUIRus

6

auNIRLEUSURUNTY aunsiueiyad

£ g Y

AUNNTOUAUE : AU AmaUYeIaNN S udUNilduUsranSAAsLarduUseAnSiludiiuds

nsUszgndaun1sduRunilslarduiuass Mswlasaivas aunsiiseuiusdasilowu

(3 (Y s

nnwes : Heddunmesidulas idududa Anusinazause LATavennesian ayiussey
A9 ISRBuRTDdEINaIsHas lanesiuduaannmasilan
AUNUSHUSINLMBS : USWUSHEY, USWUSRA?, USHusUSuns
Basic concepts: types, order, degree.
First order equations: separation of variable, homogeneous equations, exact & non-exact
equations, integrating factor, first order linear equations, Bernoulli’s equations.
Higher order equations: linear equation, solution of linear equation with constant coefficients
and with variable coefficients. Applications of first and second orderequations.
Laplace transforms, Introduction to Partial Differential Equations.
Vectors: vector function, curves, tangent, velocity and acceleration, curvature and torsion of
a curve, directional derivative, gradient of scalar field, divergence of a vector field, curl of a
vector field.
Vector integration: line integrals, surface integrals, volume integrals.
Learning outcomes:
1. Determine the type, order and degree of a given differential equations.
2. Classify linear and nonlinear equations.
3. Select the appropriate analytical technique for finding the solution of first-order and
higher-order linear differential equations.
4. Demonstrate the solution to problems by translating written language into
mathematical statements, checking and verifying results.

5. Find Laplace and inverse Laplace transforms.
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Solve differential equations using Laplace transforms.
Solve partial differential equations using the method of separation of variables.

Describe the basic geometry and concepts in vector and to apply in some applications.

0 e N

Evaluate line integration, Surface integration and Volume integration.

10. Apply line integration and Surface integration to engineering problems.

PHY 103 WandduiutinAnuidaanssuaans 1 3(3-0-6)
(General Physics for Engineering Student 1)
yrUsAunau : Ll
AnidmsutnAnuimnssumans ngUszasdiftelmdnladsiugiumanamansiandusznouse
nAwessTUUeyMAlILLUFIN T UNamansveslnanisdunsiad oufiuuuadungmamesly
Taunding
The course provided for students majoring in engineering aims to raise the basic
understandings of the fundamental mechanic physics including vectors, systems of particles,
momentum, rotation, fluid mechanics, oscillations, wave motions and thermodynamics.
Learning outcomes:

1. Un@EnwIANUSURATDURBIUNLASULDUNUNU AL EIIUATIABLIAN

§ a A

2. dnAnwaiunsauszendldanuimeildnd Mineitesiuiive namans was wazguvng

Fans dmsunisundemimisicmnssu

PHY 191 UjuRAnnsWEndnaly 1 1(0-2-2)
(General Physics Laboratory I)

A1UsAUNDY : PHY 103 w3at3auniaunuivn PHY 103
eidyatiuiannudlafiugumaiidndannsveasamainermansuasdeuseaunis
npaswtudodmsunsaassiidenadostuiiomlusieivn PHY 101 way PHY 103 Wy n3in
atvaziBunnisedeuiinuudundassveiineduiuisdududonluuudmiudesnudousinie
Y93RUnaINISTIERTISwaadsduainAlaglivioslawuudnIufiaRvewowraInUNne
youvmnadoufiuuunisuuiubedugdavesds

This course aims to emphasize on the basic understandings of the fundamental physics
in practices and writing shot reports. All topics will be related to PHY 101 and PHY 103 such
as the accurate measurements, simple harmonic motion, standing wave on string, moment
of inertia, specific heat of liquid, speed of sound: resonance tube, surface tension of liquids,

viscosity, rolling on inclined plane and Young’s modulus of wire by stretching.
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Learning outcomes:

Y

1. dnfAnwiianusuiinveusenunlasuteuning dwnunssional warlifnaenauveou
2. dnfnwiaiunsald meda Anutiuigy 1rSeeleTnenmansNiudlulazAI09loYne 7
Fududmsumsveassii@ndiinedesiunamansla

Y

3. UnANwIEINNSAEUSI8IUNSNRaRsRt U TNeIvesUNaFIARNS Lo

EEE 106  A3pednsnalvidi 3(2-2-6)
(Electric Machinery)
@wsuiindneiillladn@nwnieivdamnssuli)
AUsAunau : laidl
winnsdesdulumsimssiasulman wiouvadvih wdnnisszuulnih 3 wia wugih
wSeadnsnalih w3astuidaliih vewes waznsiluldu
Basic Magnetic circuit analysis. Transformers. Concepts of three- phase system.
Introduction to electric machinery. Generators, motors and their uses.
Learning outcomes:

1. @an3nesuienann1siugIesesdnsnaliin wazanunsaldnudoswiula

MEE 115 N1SHI8ULUUIAINTIY 2(1-3-4)
(Engineering Drawing)
Furvesnunau; bl

3

gunsaliliguiuukansly MIUszgndsunsusuIAin MSNYILALAIAY N1SIWEULULDRS
Isnsmifinuaznisaiiin nsimussuieiifnazlin anaeeeslsnsniinuesyn ussuiulas
JUN39 Msfsunuukazaianwleleiunin waznImeanuin AMAIEUDIRATENEY TUIU Uaz
sUnss nmdauazgUuuuldlaely
Instruments and their use. Applied geometry. Lettering. Orthographic drawing and

sketching. Dimensions and notes. Orthographic projection of points and lines, planes, and
solids. Isometric and oblique drawing and sketching. Auxiliary view: points and lines, planes
and solids. Sections and convention.
Learning outcomes:

1. Jounmaiadanuifvesdudiumenaidedi

2. donlintedloiedeunuuiudiurieniosinina
3. WrunmeeslsniinniounsuonauIg
il

WeounnlalomnsnkasNneauan Y8aTUaILN19Na
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5. WUUNNAALALAINGIY VDIDUAIUNNA

MEE 224 3AINTTUYUUNIN 3(3-0-6)
(Thermal Engineering)

FyUsaunau: PHY 103 Wandnaluausutinfnendainssusians 1

v
(% I~ wa

AMIINAAINLAZRIAANUTIY AENTRY09a15UTANS MUuazAINToU nYUaniiazde

&9 9

v @ o w [

ansvasamvnarans toulnsd Tpdnsidauaznisvianubu Juuasiaiesdnornia iedeseusian
lndanglu ssuunisusuenie
Definitions and basic concepts. Properties of a pure substance. Heat and work. The first
and the second laws of thermodynamics. Entropy. Power and refrigeration cycles. Pump and
compressor. Internal combustion engine. Air-conditioning unit.
Learning outcomes:
1. a%mwé’ﬂmsﬁugméumqmﬁwamamﬁfﬂma?{ﬂ
2. 93U TyINVDINIUAN ¢ VDIQUANAAIENT LU 1IB WA gl Audy Wudu
3. odueTBmIUsEgndldguvmamansiuszuLviag 4 Wy eesdnsna Seneuyed wag
U3IN4NIUNEIIUYA
4. a%mwﬁﬂmiﬁugmuazmi‘dizqmsﬂ%ﬂgmqqmwamam%
5. AszRgdnsens 4 W Tgdnstidmaznisienudu Juuasedessaeinia in3eseud

i luginnelu szuunisusuanne

INC 111 n15U{URNITIAINTTUTEUY 1(0-3-3)
(Systems Engineering Practice)
Aydedunou: 1l
msldnuaiesflodmivauduimnssudidnnseinduazszuuamuny msUszendldan
299581anNselnd n1seanuuULHLIsRNW (PCB) Aelusunsunaufiames n1sileuluvdotuay
aufiamelusunsuneuines mﬂéﬁﬂﬂmuaamwuamﬁﬁLﬁaaﬂuﬁugﬂ W 3 osTunuuany
16 nshuangliihdmsuanussuuaiue
Using tools for electronic workshops and control systems, applying electronic circuit,
printed-circuit board (PCB) design using software, using software for 2D and 3D drawing, 3D
modeling for 3D printing, wiring skills for control systems.
Learning outcomes:
1. ferudeituasassuuiiugumedimnss

2. fNsgUIuNSAN ALY DU UUTIIIIAIMAZUNGY
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Y

3. fvinweaunNsIdeIaellad msunudusiannsetnduazininlaeaiietemnudasn sy

o w

anmey

o

4. e aihnuresgUnIniuarsailnnseindduiuguls

5. ssungisniseeniuukayldlusunsueenuuuwsuIeasiium (PCB) lagnasmudamviun

6. Madsunuumendmnsseesifuaraudfnaifinuglinslilusunsmdeunuuiiie
F13U (W 3D Printing)

7. mmiaaﬁmsJLLaml"]Lauavié’ﬂmﬁﬁfmuﬁumﬁzwﬁlé’aaﬂu:uuLLaza%’N%uié’Qﬂéfmmmé’ﬂ

ANy (W Weugilonisidam)

INC 121  n153tA518%H2995 A1 2(2-0-4)
(Electric Circuit Analysis )
AyrUsAunau: 1l
mirefugruveinisiavszgludi nszualidn usedulain Ml undednsl ngues
Toiy NYUawARs YN 199TAIATUNIULUVUVUIULAZOUNTY N1TAIIUNILTITULNTuay
nszualiLuukUenn1siATenaslaeislnunisiusvsogy guivesinddu nqunituuae
wesAU N1sdaTeigagaan
Basic unit of measurement, charge, current, voltage, power, electrical sources, Ohm’s
law, Kirchhoff’s law, resistors in series and parallel circuits, voltage and current division
calculation, circuit analysis using nodal, mesh(loop) and superposition, Thevenin and Norton
theorems, maximum power transfer
Learning outcomes:
1. wladsmsinusunameluiinig o wu anua1edng nszia way Aaseuli

2. @UN9005U8LAILATIZRNRT NN ST LaR T TLdUABmATiacg 9 19

INC 122  n159tAs18929as W2 2(2-0-4)
(Electric Circuit Analysis II)
AvUsAUnaL: INC 121 N15A5123935 AN (Electric Circuit Analysis 1)
fufuUszuagdunisnt wasiuguvesiadunuuasiunioni 193 ug e
AumuLazAuUsEy N%ﬁugmﬁuaqﬁaG’f’mmué’f’;mﬁmﬁmazﬁmﬁuﬂizq NSABUAUBINNG
555U¥AU092935 RL, RC kay RLC N5IAIEuUmiaigas nsimsierinaslniinluisasnsenaady
ANSMBUALBIAIILA

Capacitor and inductor, basic RL and RC circuits, basic RLC circuits, natural response of

RL, RC, and RLC circuits, phasor analysis, AC circuit power analysis, Frequency response.
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Learning outcomes:
1. @w15085UIuaz AT e AT a1M8387LAIE9 Transient response

2. @WNT0ATIEINRTINTIEAUAIEIT phasor waz AuaAmasuliinseuaasula

INC 141 M510eUlUSUNIUABNNLADIAINTUIIAINTININAN 2(2-0-4)
(Computer Programming for Instrumentation Engineering)
AyrvsAunau: 1l
g13awITABNNIADS kazsz UV UANTS Wsunsulanunazlaozunsuaniue 1sasnaves
Eﬁa%aLLawﬁLLﬂi FEUUIATFIULABIAZTINAY N1IANLTUNUNNANAAIAATLALATINAIENT N1TFULAS
nsdetoya msAndefudld msdumaaunnsesiedtnines minmadeulusunsulaseaing A
dadulanazmdvirnuiusey Wsunsugosndeaidu Teyavinlasiaine endisduasnesiiines
szuuiludayanaznisdnnisteya NMsAndeiuasawisneuen
Basic computer hardware and operating system, flowchart and state diagram, data
structure and variables, binary and decimal systems, mathematic and logic operations,data
receiving and transmittion, user interface, debugging, structural programming, decision making
and loop operation instructions, sub-program(function), structure, array and pointer, file
systems and file operation, external hardware interface
Learning outcomes:

1. dmssn¥(Logical thinkingllunseulusunsupauinesia

2. ansaleulusunsdlagniewmulasiasiunuineuiimes (Syntax)

INC 171 UalanAdIAINTINIZUY 2(0-4-4)
(Systems Engineering Exploration)
AyrvsAunou: 13l
ﬁﬂmﬁugwﬂuﬁmﬂiimzwmmmLLazm‘%aaﬁaifm NSYNBNATHALINENUTTINE AR
NMFUNAUBNANY TEUUNTAAKAZNISHATYMITTAINTTY WHURINTEUIUNMTLAZ N U AU
Basic skills in Control and Instrumentation Engineering, Scientific documenting and
reporting, Presentation skill, Thinking and problem solving skills, Block diagram and flow charts

Learning outcomes:

1. awnsaldnssnglaguanseanluguvesaunisnssnamansuazlusunsulamudariun

1%
3 v A

aunsatauaranuninaInNsUsEendANFug v llunuamnssudnlula

Y
[

2
3. @IAUTMITINNSNUTBR LB INNINUg AU TALAN A1 Ula
a

ANU190EANTUTINUDIIN W INensoN e8I legemgaunuanIun1sel
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W 1lAL509NTEUIUNSARLTIBDNLUU

INC 221 BidnwsefindiUasdudmiugunsainsradusazgunsaliuindou 3(3-0-6)

(Basic Electronic for Sensors and Actuators)
A1UIAUNBU : INC 122 n153LA51292995 MR (Electric Circuit Analysis 1)

AnusiUesrufgInumTuIagituluszuudnlul@ nannsesiaiadmsunisiouas n1s

wasuLsslagldmulasdygunourdonuazfdva uannistudunsuimduiduinasusdisoiilo

laisailoduazuolnas NTLULARTIVUIAAN I5A15TIUTINAIUNTUSULASdQYeuIel ASEeane

Aaslninaznsiase

Introduction to sensors and actuator in automation systems. sensing principles for the

measurement of light, motion, force, using analog and digital transducers; actuating principles

for continuous and discrete drive actuators and small DC motors; methods for signal

collection, signal conditioning, electric power transmittion and analysis.

Learning outcomes:

1. a%maLLmﬁm/ﬁé’ﬂmsmmﬂmﬂiﬂﬂgmsiﬁmamEJmWLi‘Ju”ﬁgzgmlw%ﬁi’mlﬁmﬂﬁﬁuf
Uszlnneng 9

2. advewwAn/mdnn1snskUaanasnuliduewinndang ($adu) wavesurenannisves
fturianng o 1

3. @ansneduisuariieseinaesimugandviuldiuiisuuaziasdmiudsuanim
fyausmieiveglazdinsesla

4. gansneduisuariinseiiasiivangandmsuldiuimduinsdmiuiuiitu uagieasd
Aendos

5. ansneusazidilaenalsteya (datasheet) Asus

6. ansneuuazidilaena1steya (datasheet) ity

INC 223  N13598NKUUSTUUATING 2(1-2-4)

Y

Y]

(Digital System Design)

AwrdeAunau : INC 141 N5 08UTUSHNTUABNNINDTEINTUIAINTIUTZUUAIUAY
LLazLﬂga\iﬁa'ﬁ'ﬂ (Computer Programming for Instrumentation
Engineering) uaz INC171 tUalanyi A3 A9In55u52UU (Systems
Engineering Exploration) #3839 t#guLvin

Y a a Y

TN AUUTIATUARALDLTILATUE 1MATAINAVUIANANE WASITHALALDOATIE 1995

< s Y

afmanduazrafdafindnd 29astiuuazasasideudeys 2asiUdsudyaiassninueurdaniu

favia N1seanwULINsAINanelulasreulnsalass



54

Synchronous-Asynchronous circuits, Medium-scale IC, Encoder-Decoder, Multiplexer-

Demultiplexer, Counter-Shift register, A/D- D/A converter, Digital circuit design with

Microcontroller

Learning outcomes:

1. $3nuazaSunenannsinnuresafdviavuinnaisla

2. annsadeulusunsuitevhaumundnnsvensasaaviavunanansld

3. aunsnidenitgunsalfdvialaeenamunyay

a. ansnaalusunsuiiedensesywingunsaifidunouseniuddald

5. annsnaialusunsuuulilaseeulnsaaesiiosznanalenrogunsaiuazuansuals
INC 226 msdanelniuazdidnnsedind 2(1-2-4)

(Electrical and Electronic Measurements)

A91U9AUNDY @ INC 122 n1521A5123% 2995 WAl (Electric Circuit Analysis II) waz
INC 221 Sidnwsaiindidesfudmsugunsainsnaduuazgunsal
FuLAd au (Basic Electronic for Sensors and Actuators)w3 815 &
wiaunuIvn INC 221

fgmuddgaunsin Wy AnuRanaln ANugNAes ANITBmss Aududady [Wusu

ANSADULAEU N15NIUADU NANNITIAALUINIINAINTLhARTILALEAU 1Y hSIAU NSTHha AL

Arunuduiiuaud Aaslai Wudu wdnnisiiugrunisldnudedrdanazuaiiinannisldeu

wsarinliinaydidnnseting

Definition of measurement such as error, accuracy, precision, linearity etc., Calibartion,

Traceability. Concept of electrical parameter measurement for DC and AC such as voltage,

current, resistance, impedance, electrical power, etc., Concept of electrical and electronic

instruments include how to uselimitation and effect of using.

Learning outcomes:

1.

o
v a A ¥ v v v v v

JAnwazaSUIEA@AYNAEITRITUNTTA nann1svenIsindikdsnislniy gunsainse
\nsedialiti-Bidnvsednddmiulvnsruansauaznszuaaduls
oSUeMTieTginanTiafiinanisnsinvienisldgunsaliniesinluih-Bidnnsetindly
oSuAEMaidenliiBnisin gunsaivieiedosiamalwih-Bidnnsedndls
oSuevideaBansuiulgieaiugunsaivielntesiavidessuumamalwii-aidnvsetind
fugilé Taefinsmuuviouansisnismndimns
anunseiauessmsesuelaglideyaiinanmsisouseauies

Y & [ [ =
wanslmAuauaNsalunsinauduny
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7. wandlmdiumnudasysIsuLasiaTseIuUT NIV ITN

INC 227  Bidnwsafindananvinssy 3(3-0-6)
(Industrial Electronics)
Ayrtedunau : INC 221 Bidnnsafindilasfudmiugunsainsaaduuazaunsal
Fuiafiau (Basic Electronic for Sensors and Actuators)
wuzihdidnnsedndanavnssuszuulihdmivanamnssugunsaldidnnsetindidseie
719 9 1asudmsugunsalaunuiiediannseiind qﬂﬂiait,%amiammm NaNANSAIUANLUUWE
rsuUadbrinszuaaduilunssuanse wasulasiulnaselinse wedaiadinsuogadu 299sudas
Inszuansadunseuaadu nmswasundsnliiindundsauna ﬁugmﬁuamwﬁuuamaﬁw%
wanmsvesdidnnsedindmiupuuewnes nsmusuuazdutawesiwihuilasiig ¢
Introduction to industrial electronics, Electrical system for industrial, Power electronic
devices, Driver circuits for electronic control devices, Optoisolator, Phase control principle, AC
to DC converters, DC to DC converters, Pulse width modulation(PWM) techniques, DC to AC
converters, Electrical to mechanical energy conversion, Fundamental of electrical motor
drives, Electronic motor control principle, Electric motor drives and controls
Learning outcomes:
1. annsaesuglariianzinesiifiuardidnnsedndililunugnavnssuls
2. @asaesuienannmsinnukagrannisaIuaNvesgUnsalnuaule
3. anunsaidenuazUszgndldgunsalmuaumiaingasng 1 flddusunseuasld
4

anusaeanukuuNasiiliuazdidnnsedinddmsunugaamvnssusudenmuniiliunle

INC 228  STUUNISINLATNAGTDU 2(1-2-4)
(Test and Electronic Measurement Systems)
JyrdeAunau : INC 226 msdanisliinuazdiannsating (Electrical and

Electronic Measurements)

' '
A o w Y v a aa v 1 o

IHRHY ﬁ’]ﬂiU(ﬂ’]iJﬂ?i’J@VlﬁﬁUﬁ?UUU’N‘ﬂi A WU ANazden Un N1sTndaIad AN

o Ag7}

[ Y

Aawarn n1suu Wudu wdnnsviurenadestn mMudsmsliinssuansiazaduiedsnava
WU WS unsTLaduiuaud Anudaiu Budu nanN1sgUnIlasad Y IMINEITIBUT I ULAY
nszuadnsunsaeuiay wannsiugunsldnuieznaiiinninnsldnueiesindidnnseding
syuunsInadelng

Concepts of electronics instrument: voltmeter, digital and advanced oscilloscope,

spectrumanalyzer, Digital instrument such as digital voltmeter, Frequency measuring devices,
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Signal generator, Waveform synthesizer, Power supply, Logic analyzer, Semiconductor test
instrument, Automatic measuring systems, Standard networking interface for instrumentation.

Learning outcomes:

[ A

1. §¥nuazesuisddfqyiieitunisia ndnnsveanisin gunsainieiniesindidnnsednd
\nsesilennaoy gunsaltiufinuazszuuneiimesMiAeadeatunisia

2. o3UIIMIIATIEINaN TInTiAnaInBnsavzenisligunsaliedesinluin-sidnnsetindls

3. e3uIeTBnadenlditnisin gunsalvdeiniesianslui-Bidnnsedndld

4. eduevieansnmsuiulsivideatiugunsaivieindesinniessuunsmslnin-didnvsetind

fuguld Taedinsdnardeuandisnsmaenssu

mm'ﬁaﬁuﬂ%LLafgmiwzﬁﬂizLﬁumﬁmmiuﬁLﬁaaﬁ’uﬂmmﬁﬂmsm

annsathiauesensesuslaglideyafiinanmsiFeudmenuies

Y & [ [J =
wanslmAuaNaIsalunsiuduny

O N o WU,

WARS IALTIUANLI DS 5 ITULALATTIUTIUADIUVITN

INC 232 dgysyIauuasszuy 3(3-0-6)
(Signals and Systems)

a - 1

Jurdespunau: lad

a [ 3

NUFIWFYIMLAETEUU AUFUTUSTENIdy 1 unaLasdyy1e18nn Usennves

g7} g7} q

Fryaunas Ussinnvesszuveunsuisesuasnsudasisiesuuudeiiios nswdasanUanauaynisldau

o
U a (3

dvulinnessuusuuldaduradedivdsumunaniiadiu nsnevaveamaauivesssuy
wuuiladulsiuasunuian wqwﬁmﬂmmﬂgqms LLUamﬁws‘qunmlﬁﬁaLﬁaq nsuUassies
wuuliideifies nsuUasugaLarnIsunusEUUAIBuEanIuamled ity feddunsnovausada
AnudvessruukuulsdulinadesliUieununal nmsUssananadygiauuulieloied
QERSG AT nseonuuUTlawesiediu

Basic signals and systems, a relationship between input signal and output signals,
signal types and system types, Convolution, Continuous-time Fourier series and Fourier
transform, the Laplace transform and its application to analyse continuous-time linear time
invariant systems, Frequency response functions of linear time invariant systems, Sampling
theorem, Discrete-time Fourier transform, Discrete Fourier transform, z-transform and z-
transfer function representations, Frequency response functions of discrete-time linear time
invariant systems, Introduction to filter design.
Learning outcomes:

1. awnsaldeunsunSieslunsesuedyaudimudeiiomiwiaild
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2. awmﬁaiﬁz’fﬂfmlﬂawﬁL&Ji‘u,‘u*uL’Jmizi&iaLﬁamazmmﬂaummLﬁaf‘;m'ﬁwﬁ Feyeyrauuuulal
Aoifioamanale

3. @unsaldiasosiionsieszissuunuuBaduiiofiansannsnevausnanaILasaud
YosszUURUUERdulinUsWAsunmaild

4. @US0llUSHNSUABNALADT D UTEUIANARALILAT)

ee

naeyuazszuula

INC 234 1585 190UUTIADIUDITZUULASIATIZN 3(2-2-6)
(System Modelling and Analysis)
Aydadunau: INC 232 dysyrauazszuu (Signals and Systems) %39 1Sauniauiu
3v1 INC 232
wafnvossruu oy wuusaendadu msadrsuvusiasswessyuuidena Ll vesla
Faaudeu wagszuufiinisdsuwUassenindauunanasresuuusiaondmatn tneldaunis
Waayius n1suvasmivarawuudiassiiuusaniug uazn1s9IasIn1sinaumensuiiomes n1s
AEVAUBIMUUTIVE WNLUATMRUULADN NMsTeialissn nuetssuy msnseianuianaiai
an1izaikurdINIsAUANLUUTaUNaU NMSAOUALOIT IV UAonlADTINTUNITAIUANLUY
Jounduidesiu
Introduction to System Dynamics, Linear Models. Modelling of Mechanical, Electrical,
Fluid, Thermal System and Inter-Domain Systems. Solution methods for dynamic
models. Differentialequation, Laplace transform. State-Variable Models and Simulation
Methods. Transient response. Block diagram. Stability Analysis. Steady state error analysis.
Introduction to feedback control
Learning outcomes:
1. @ansaldngmIendlnAanswayIMmINIsUAIEATIUNITATIUUUTIA0ITEUULTIAINTTULAL
annsouanslidiuimginssuvesszuuiu 4 vulawunanld
2. annsauszendldinadadsivadinlun1siaseiuasUssiiun1sneuauasuesse ULy
9
3. @130 llUTUNINAIIALTUATNI9TAINTINTUNITUANILAZTATIZ AN ANTTUVDITEUULT

vdule
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INC 241  WALANITANUIMEINSUIAING 3(3-0-6)
(Computational Techniques for Engineers)
AvrUsaunau: Taidl
nsWeulusunsuly MATLAB wag Python nnlmasuaziunsng nsilaudadunazaunisigs

a

Wy Ameuvesaumisdulagondunisuendiuseneuvenuninduiginnmeswaruiaides n1s

Y

s U

WudaseBaudu a1sutuaAINELasINAD5129 MTwladhuundefentuauunsndInsa n1g

9

aa o v

Uszanauenlutiuagueny sufouididsaeslosfigauuuiudu msmeyiusuasUsiusids
ALY ANMBULTIRILATYBIEaNNITOYNUSAT Y
Programming in MATLAB and Python, Vectors and matrices, Linear transformations and
linear equations, Solutions of linear equations by matrix factorizations, Vector spaces and
subspaces, Linear independence, Rank, Eigenvalues and eigenvectors, Similarity
transformation, Functions of square matrices, Interpolation and extrapolation, Linear least-
squaresmethod, Numerical differentiation and integration, Numerical solutions of ODEs
Learning outcomes:
1. eenuuulUsunsunazdaneiudldlumauddommaimnssy neldnweoufinneitugs
WU MATLAB, Python m3an1wndu 4 fifieuwi
2. Awnsgvinuantiveinmes wesnd waraunsigdady Ingenfuwuifinvesiivadinigaudy
3, Fenldiesosdlomewendursiimunzanlunsuidymivadnveaussnd
4. Ussgndltimadansdmnanduasuas/visdeiivade Weaiunszuunislunisuddym

MOAINTsUlPREIN MUY

INC 251 n1sAUANLBaRssNsuUUlUsUNIULA 3(1-4-4)
(Programmable Logic Control)

Syrtaduniau: INC 221 Biinnsedndidasfudmsugunsninsnaduuazgunsal
FuLAd au (Basic Electronic for Sensors and Actuators) uag INC

223 N1599NLUUSTUUAINE (Digital System Design) W3aLiiguLyin
1A59a319904 PLC anduvadluganie 9 lugadunauasiendnn lugawvasdieluiy luga
yigUsznananats MsUszgndldau PLC lunismunuuuudiiy Tusunsuwazmdadiniuidou
LUsunsy YuRn1sn1suseyndldeiu PLC 1y NMSAIVANENH N1SAIUANNBIADS N1SAIUANTEUY
d1A8s MsUszInanateya nsdnded easseninadeyauazdiusdoUsratuszninsyudaz

LATDIINTDY1N9NE
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Structures of PLC, function of modules, Input-output module, power supply module,

central processing unit module. Application of PLC to sequence control, types of programming

languages, and commands. Laboratories using models of real-world applications e.g. elevator

control, motor control, conveyor control, data processing, data commmunication, and simple

Man-Machine-Interface (MMI).

Learning outcomes:

1.

2
3.
a

A1U130FDINITAIVANA UL ULIAINTIUNIUALALA
anusaeulusunsy IEC61131-3 seaulAIasdnsvuindnls (/O <500 points)
anunsaUsulssiaauAy PLC Tanunsalinulunsgeusdeniualila

A3 PEUlUTLNTUNTHARIH AU U TEAUTE NI Y BILALLAT N TR Y

INC 271 TAS991ULUUYIANNTS 1 3(2-2-6)

(Mini-Project I)
F¥1UAUN DU 1 INC141 N15LF8ulUTUATUABUN LA AT UIAINTINTAAY
(Computer Programming for Instrumentation Engineering), INC
a & a ¢ & Yy o o ¢ Y X i
221 ?LaNNIBUNALUDINUAINRIUYUNIUATIVIUNALRUNTUVULAR DU
(Basic Electronic for Sensors and Actuators) tae INC 223 n19g
PONUUUIZUUAING (Digital System Design) wisatfiguLnin

aa v

lpsanuitysannisseninfyddnvselind A3via uaz n1sldsunsupeufiames Unfinwiae

gnuundungueges wazasdioufjuRasdluniseenuwuunaraiisaunsalnulangiinvun

Students will be assigned in groups and work on a project that requires knowledge of

electronics, digital systems, and computer programming.

Learning outcomes:

1.

ansaUszndldmnuifissusnauinduiiduaiuiudslunsidenldgunsalesnuuuases
onuuuLazieulusunsuilon Tinuazmuauoeaiels
AINsABENUUUNINAABUTIAT LN TRAR LAz Ty sesuazIUsuATLTIa WU LK
annsafuaideyailifeunsiauazmsmuauegsiefisduandidsunieldlunis
PoNLUUIATHavEulTuNule
annsadauedeyaiiisafunisiauaznismuguessinediduainluniseenuuyes
wazeulusunsula

anusadanmsinulungusmiuliegiaduszuy

anunsadeansiugsamnulsiogadladiy

Y

asunguarnaUmaNiigItesiuruveInuldivanunsaidilaliegataan
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INC 331  A1999NKUUTEUUAIUAN 3(3-0-6)
(Control System Design)
udeAunou: Tuidl
NUMIUNENNIINITAIUANLUUIIT A, LafesaIn, kazn133iATIgrinIsiatdeninug
AMSNBATYDITEUUAIUAN NITILATIBTIRALRDNKUUTTUUAIUANLAEIEITNISIANTIN N15ILATIEA

a o a

LAzeRNLUUTEUUAUANFemadauulalua N LuztnsAuaNLUUATA Amnuduiussering
IALIULBALAZIYA N1TPBNLUUAIAIUANKLUUATTANIEITNITIAUTINLATLNUAINIUANITAS 190aY
UiuﬁuwamaﬂgﬂLLU‘Umimw’]m5?3EJeziaWﬁLLﬁﬁm%JumiaamLUU
Review of principles of closed-loop control, stability and time response analysis,
Performance specifications of a control system, Root-locus analysis and design, Analysis and
design of common compensator structures using frequency response methods, Introduction
to digital control, Relationship between s and z domain, Design of digital control systems for
sample-data systems using Bode diagrams and the root-locus technique,Implementation and
evaluation of control strategies on computer-aided design software.
Learning outcomes:
1. Lﬁﬂ’ﬂﬁ]m’mmnamaﬂﬁﬂ’aﬁ’muﬂQmﬁﬂwm%aﬂmimuqmzuuLLazmmiaLLUaﬂﬂmé’fﬂwmz
Fanardlulasmiuandefulddmsuszuuuuuderdearlidewios
2. awnsndesngdt senuuukaslIsuisussuvunadanuudaduildinaiauaslasinisnis
AIUANLUURAAY (classical control) dmussuunuusieidesuarlisotodl
3. ﬁ’]llWiﬂisﬁﬂﬂmimﬂo’]i\nmﬁﬂLaGU‘Vl’]\‘i’iﬂ’JﬂiitﬂLﬁla’jLﬂiﬂzﬁLLazaaﬂLLUU?%U‘UF’W‘UQQJ
wuudeeuaylisauiodld

4. ananseaianayysslulssansnmuesiiAIuANKUUANS 9 Id

INC 341 szuusasanailsiduasnisuszanaldeul 3(3-0-6)
(Embedded Systems and Applications I)
Avrdedunau: INC 221818 nnsaidindidasdudmiugunsalnsaasunazgunsal
FULAd au (Basic Electronic for Sensors and Actuators) wag INC
223 N199NLUUSZUUAIYA (Digital System Design) %i3aLiguLyin
p9AUTENIUTBIITUUADNNIWEsLazlulATARULNSALaSLUUANS 9 NMSTINUTRIRENRIAES
wazlulasreulnsaiaesisensaursuarsendung MuszinananiioauduargUnsaldealy

svuululasraulnsaass N kedLsuudUeafu Ns8ulUSBASUANZANSUSEUUALDINAE 97
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nseanuuuLariaulusunsui anrunugUnsalsiens nseanuuuLariaulUsunsui ans
nTviauazaUAN MIvanuuULazimulUsLN S eARasToyaiugUnInidy

Computer and microcontroller components, Operations of hardware and software of
computer and microcontroller, Processor, Memories, Interfacing devices of microcontroller
systems, Basic assembly language, Embedded C programming, Software design and
development for controlling interfacing devices, Software design and development for
controlling interfacing devices, Software design and development for monitoring and control,
Software design and development for data communication.
Learning outcomes:

1. @usnedunelasedsne wagnsyinauresraudiames kilasaeulnsaass way syuvdNeena
AN

2. @N3090NLUUKAEITLNLUILNINAIUANgUNSAlLALAS 93N T LA

INC 342 szuussanailsituasnisuszenalday 2 3(3-0-6)
(Embedded Systems and Applications II)
FurdeAunau: INC341 szuuauaenadadnazn1suseynd lde1u 1 (Embedded
Systems and Applications I)
peAUTENOUYRITEUUAL DN aNnailsfitluseuunTIInkasAUANERLULR N3V

Y

vadluganelululasreulnsaaes Wslnavaunsgiu 2asdeiudygyinseninssuvatsinailei
fugunsalsiante meawilusinsuniseaniuukaziaulusunsumwddmsussuuaneanaies
nseenuuukariaulUsun Ul auratentiniunanade nseenuwuukariaulusunsuiie
nMsdeansuazmunuaiesing meanlusunsulagldszurfoinisnunaiats (RTOS)
Embedded system components, Embedded system for monitoring and automation
control, Operations of microcontroller peripherals, Standard protocols, Embedded C
programming, Software design and development for real-time multitasking, Software design
and development for machine communication, Software development based on Real-time
Operating System (RTOS).
Learning outcomes:
1. @1113095U18lAT9a5198ss UUANRINaEfId NI UTE UUORLULIA
2. @1015099NLUULAT WU LUILNTUAIUNLIAI1DT LﬁamUﬂmqﬂﬂizﬁ \A3 09dnsuaysTUL
onluliA
3. annsnoonLUULagialUILsILUUaNevThiauna1ats tngldseuuufiRnisnuan
939 (RTOS)
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INC 351  &DREIMIUIAINITUATNITATUANANIN 3(3-0-6)
(Basic Engineering Statistics andQuality Control)
AyrvsAunau : Laill
fugruanuiandu fudsdudeios duusdulideiios faseiusdy fuUsduuuy
NANEAILUT HINTUANUNLILUNTIN NTEUINNITAN MITIATIERANLUTUTIN LugtinsAIuAY
NIPUIUNISBEDRA UHUATNLTLR wRunin1eUan wHundaunudeiunls unuginiununuanyMy
ATUFINNTAVBINTLUIUNNT NTTUIUNSIEDALUUMAIMLUT NTLUIUNTAIUANATALUUTILIA
Fundamental of probability, Continuous random variables, Discrete random variable,
Random generator, Multiple random variables, Joint density function, Random process,
Analysis of variance (ANOVA), Introduction to statistical process control (SPC), Pareto diagram,
Cause and Effect diagram, Variable control charts, Attribute control charts, Process capability,
Multivariable statistical process control, Real time SPC.
Learning outcomes:
1. awnsnelunswarinseiadatonaimualils

Y

2. @NI0BTUILLALIATIBINITNGSN/NI1TAIUANAA TN

ay

3. annsauszgndlduuuinasseyanivaiiteyanivualila
INC 352 M5IANTEUIUAITNNDAFINNTTY 3(3-0-6)
(Industrial Process Measurement)
AgdeAunau: 1
wuEININTINEGT TE1ULATANNUIETNUFINVRINTTIA AuauURLITIadfLazigeaall Ay

Unazluuazads aruldudusunisinfifuse wseda mnududasinisinaszdunisingungiivay

v L3 v

Wandanudeu msiadu 4 dydnuwallussuunmisiauazaiuau 35n15muUANNTSNIS m%amugm
wioslotauiuindu 4 maden Aadwaziisinviaiesiet

Introduction to metrology engineering, basic concepts of measurement. Static and
dynamic characteristics of signals, Probability and statistics, Uncertainty analysis.Dimension.
Force, Torque, Pressure, flow and level measurements, Temperature and heat - flux
measurement, Miscellaneous measurements  Process instrumentation symbology and
diagram, choice and economic of process control systems,Selection, Installation and
maintanance of Instruments.

Learning outcomes:

1. awnsaeduienann1sin aunsalnseinsaiodndiulsnne 4 lunuapavnssula
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2. annsaesunenazdantdaunsalimuteimuale

INC 353 NISLUEULUUTZUUAIUANNTEUIUNITUALIATENND IR 1(0-3-3)
(Process Control System and Instrumentation Drawing)
Adedunou: Tl

[ [ v L4

WINPT ULUY iz‘UUmuquﬂizmumumzizuuLﬂ%ﬁﬁm61 dganual wWarAYo
WHUNIN P&ID WHUAN SAMA nginauain1steanu ﬂgmmsﬁﬂ’liﬁmmﬁuﬁﬁumw LA UDANAUR
YDINITHAUND LLazmmg’mﬁLﬁa’rﬁm

Introduction to process control and instrumentation drawing. Process control and
instrumentation equipment. Symbols and abbreviations. P&D diagram. SAMA diagram.
Protection code. Hazardous area Code. Color code. Piping specifications and related standard.
Learning outcomes:

1. wnlewiinil uardndnuaiildunugunsalsing 9 Aldlussuuaununszuiunsuaszuy

\n3esiietn

2. landnmsdouuuusyuumuaunIzUILNILAL STUUIAT il In

3. @UNIOTEURUUTEUUAIUANNTEUIUM AL TEUUATOWa In LA

INC 354 n13590nkuUlssuanluda 3(3-0-6)
(Factory Automation Design)
Awrisaunau: Tl
TUsunsa IEC 61131-3 duga SFC, IL wag ST madudsdoya madeudonywdiuiniasdng
MMI n13A7UAY LEB3517 ﬁuaw’?ﬁaqﬁu STUUMUANLATAINTT SCADA NM3ATUAL HTIVADU LAy &9
N3 sruuNerAnuUUTuYR MumRsg ISA S88 Lesiu mademstoyasdulsany way IT, OPC
nsLTeuRBWUY WEB, loTaulasaselaseineidody TPS, TPM, TQOM wag LEAN AUTOMATION
ek
AdvancelEC 61131-3 programming language, SFC, IL and ST, data communication, and
simple Man-Machine-Interface (MMI), servo control, introduction to robotic, large scale
supervisory data acquisition and control system (SCADA), introduction to production batch
execution, control and monitoring standard ISA S88. Plant floor and IT data communication,
OPC, web base interface, lloT, introduction to network security. Introduction to TPS, TPM, TQM
and LEAN AUTOMATION system and design.
Learning outcomes:

1. anunsneenkuukarUssilusruumUANSRluTANIRAaIMNTTY
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2. @NIONAUILENLITIZUUAIUANAIMTUNIAIVANNTZUIUNITHAL RN TTUUSENOU
3. @U1ne0NwUULATUIEEUNSEUIUNISLEAN AUTOMATION

4. @IONAUILONLITIZUUAIUANAMTULEAN AUTOMATION

INC 355 ﬂ’ﬁE]’é]ﬂLLUUﬂi%U?Uﬂﬁié’ﬁIuﬂa 3(2-2-6)
(Process Automation Design)
FyrdsAunay: INC 331 N11598NUUUTEUUAUAN (Control System Design) %38
WIgULn
UeUKaTAUNLIEUBIUIAALUNITOBNLUUNTLUIUNITANULINTFIUVBY ISA ThATI8kaY
BaNLUUNITUIUNTIAIUAL: i%UUﬂ’JUﬂM'J\?Lﬂﬂi%UUﬂ’JU@MLL‘LI‘LILLF’]?{LF]@ izUUﬂ’JU@MLLUUI@L’J@ﬂiﬁ
sruumUANLUUaUANIUY szuumuaukuudeuludremi uagssuuiifdyaaidivatsnisuas
AUIUVIBBNUAIENN ATIEIRATERNLULUUIAIUNIANnFEnSkaglun1sU TR
Industrial proccess control philosophy and definition referring to ISA standard, Analysis
and design in industrial process control philosophy: single loop, cascade, ratio, override, split-
range, feed-forward, and MIMO control, Analysis and design in both mathematical domain and

practical implementations.

Learning outcomes:

1 @115 mulUseNTUAINLUIAALUN1TOBNLUUNTEUIUNITATUAY (process control
philosophy) audamuuale

2. @1115995UN8KaEILATIELUIANTUAITRRNLUUNTEUIUNITAIUAN (process control
philosophy) augamuuale

3. anunsaldenldaunsaliivunzauiu wuiAaluniseenuuunszuIuAIIAIUAL (process
control philosophy) snudamvuale

4. @1u19099NULUUY LLuUﬁﬂiuﬂﬂiaaﬂLLUUﬂizU’Juﬂ’ﬁmUﬂu (process control philosophy)

ANUUDANUATDINTEUIUNTT (process requirements) 161

INC 361 walulaglseaunana 3(3-0-6)
(Digital Factory Technologies)

AurUAuUnaY ; bl

Tumagnedaves OSI (7 s¥dv) ugnunsdeasfeyanisuengatulouzdenuasfaniaisnis

AIUANYBININFDAT (Master Slave/Token Passing/CSMA) Funisdeansdeyanuulsanelusinaea

[
LY

A S o 1w . v 9 o wa
igﬂ‘UsU‘ULﬂi'EJGU']EJLLagsﬁuuqa\‘isﬂaiﬂa ﬂqia@aqisﬂaiﬁaLLUUliaqﬂ INL@I@ ISA95 IUQ']Uig‘U‘U@WIUlIW
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LA3DUIUTLAUUIDS LATUIBTEAURUNTA LATBYIETEAUNUILAIUAY LATBTBTUaswUUlSaY
finvfauasn19enannssu (OLE for process control) inalulaggiudeya weluladiiunisuszana
WUUAA™MA TEUUIANITNITNERALUaenAE seuuATevIsluusnluls ssuudnnisanulasnsiy
wazimaluladgnamnssy 4.0

OSI reference model (7 layers), Fundamentals of data commmunication, Analog and
Digital modulation, Medium Access Control methods (Master Slave/Token Passing/CSMA),
Network and Transport protocols, Wireless data communication, ISA 95 Model in automation,
Sensor networks, Fieldbus Networks, Control Level Networks, Wireless Sensor Networks,
Industrial Middleware (OLE for process control), Database Technology, Web Technology, Cloud
Computing, MES, Cyber Security in Automation, Functional Safety System, and Industry 4.0
Techology.
Learning outcomes:

1. awnsednssdiasSeuiisumaluladfiiedodld Ussneude waluladindevielumu
9ma11NIIN (Industrial Networks) mﬂiuia%a&hrﬁmqqmmmiu (Industrial software)
SEUUANTAUNATI BN 1SNE KAz US TV NEINTD9ANT (MES and ERP) Lazgna1nnIT 4.0
(Industry 4.0)

2. annsadenmalulaginiedieluaugnainnssy (Industrial Networks) inelulaggosiuas
N199RaINNTIN (Industrial software) SEUUATAUNAI BN THANRAZ U TN NEINTOIANT

(MES and ERP) wazgnanmnssal 4.0 (industry 4.0) fiivsnzausmuderimuale

INC 371 1AS991UUUUYIUINTG 2 3(2-2-6)
(Mini-Project II)
Ay1deAunau : INC 271 1AS99ULUUYIAINNTS 1 (Mini-Project 1) w3aLilguiiin
Immuﬁyjmmﬁwdmmam%é’mmiaamwmﬂf\]ﬂv\lﬂwLLazﬁLﬁﬂmaﬁﬂé, nsUszIaNa
Ty auuayszuy wavnseenuuuszuumuankuuleundu dnfnwazgnuualunquees wazasile
UftRatdlumseeniuuiaraivgunsaivideudtamnalandiidmun
Students will be assigned in groups and work on a project that requires knowledge of
electrical and electronics circuit design, signals and systems, and feedback control systems.
Learning outcomes:
1. annsndszgndauiildGeuneunthififedestumssanuuuisasinihuagidnmsetind
, MsUTzInanady I, u,azm'iaaﬂmezuumuauLﬁaLLﬁ’ﬂﬁgmﬁﬁ’mum%’

2. ansamvuanazlndeudgmnsesnisfinwegnsdaauluuiunmanermansuazdanu
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3. awnsandeyaiiednaueiiunatdanialmnssy w Jagdu nudsnuluednniaiuisaly
uAteymnaulala

4. gansadnauomelin MURUNTINNY wasUssendmaliadanariienitaymnaulala

INC 381 N13ENMURAEIMNTIY 2(S/V)
(Industrial Training)
AyrvsAunau: 1l
UnAnwagdesdiinaululssugeamnssy ldeendt 6 dUav lurisUaniaiiey
AUl students are required to undergo industrial training for a minimum period of six
weeks during University’s summer break.
Learning outcomes:
1. Hndumsvhauaianeldnisquaresdmihifisinrandeiney
2. Wilaunummhiivemuesuazasesssuivndn

3. Ussgndldmnuimamuiainssussuunivauuasiasesileindmsununlasuteuning

INC 382  MMSLA3EUTEUIIAUNTTINNY 2(S/V)
(Work Integrated Learning Preparation)
ArGeAunau: i
MENNT WUIAR WaznIzUUNTYRILNULITBUS MY seifoudetsduiiiAeades
arudiugruuasimadelunisadasnu enudiugrulumsufifou nsdemswarayuedinius ns
WALIYATNAIN STUUMIUIMISAA LA IUUTENEUNS WAlANTTULEWD NMTITEUTIBUY
Principles, concepts and processes of cooperative education. Related rules and
regulations. Basic knowledge and techniques in job application. Basic knowledge and
techniques in working. Communication and human relations. Personoality development.
Quaity management system in workplace. Presentation Techniques. Report writing.
Learning outcomes:
1. launumihiivesauieuazasesssividn

2. wWlanannis wwaAnlunisyinaulugaiuusznauns

INC 411 anuvaeadgluaugnavnssy 3(3-0-6)
(Industrial Safety)
deAunou : il
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sysufvesgdfdelunugeainnssy anudnduvesnisdesiugiAdouaznisiasuasi
Audaonsty nquivesniningtfivg ssinsuaznisuimseuvasnds msdneusuAafuai
Uaonfy ndnmsumsanuidesuaznismunuanugayds Jadenyuddugtimeg madanim
Uaoadeideszuu npuaneiiAgidestuanudasnds wazannudasndelumuanizeu wu n1s
fosfusafse mavudietan il arsiie aslili uagingsada svkordioude fefdudsdtelu
NUYAFINNTIU ﬂﬁaaﬂLLUU%uﬁyugmﬁuaﬁzwgimmimmﬂaamﬁ’a 971989MUNIN 5§ IEC
61508 ay IEC 61511
Nature of accident in industry. Need of accident prevention. Accident causation theory.
Safety Organization and principles of safety management. Study of hazard analysis and loss
control in the workplace. Human factors. System safety techniques, Safety Laws, and Safety
in specific hazard such as fire protection, materials handling, electricity, toxic materials,
flammable and explosive materials and Occupational health.Functional Safety for industry,
Basic design of Safety Instrumented System (SIS) referred to IEC 61508 and IEC 61511.
Learning outcomes:
1. awsadila 85u1s warieseianmsunse wazanmidssiioradatuls sunavnlady
2. @wsadusLussesidunsutlunarestunieanvuinsunseiionainiy naonau
a1usaltnannisnisuinisanulaonde wazvitautlalunginssuvesaulu
anmindenmsrhnuiiasinaseruvasndeluamuiy
3. annsadilangmneindieanulasefeiteiultluussmeludlagtu ngymaneussau uas
ngviEnglsany

4. @unsnBaNKUUTUIIUgIUYRITEULYTANNSALUADRi U deivuala

INC 471 M35ANBIIATIUIANTTUNITIAUAZAIUAN 3(0-6-9)
(Control and Instrumentation Engineering Project Study)
udeAunau: dwsuinAneUgating
FnAnwudazaunionguhnmsausrdelassnumaimnssunisiauazaauny 1nty
nsAnweaniuukazaielaTaunglinsauANYeIeITIn SRl
An individual or a group of students proposes a topic related to control and
instrumentation engineering, study the topic’s feasibility, and design the overall system under
the qualified faculty supervision.
Learning outcomes:
1. @unsneSuisuiAnLazesinuITlFuINNTdE

2. @nsnssyitensilassuiveaunsinula
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3. @1wsadamssusienuiistaueiidelassuiiaseungunisdnwianudulylduazd
WNUUNTYIIATINUATALIY
4. anansadinislduagandsnuvesauildlulaswulisgagniesseileuiuuinm

ada o

5. awnsalduazuandiiiussfeuisidengnsies

INC 473 MM5YSIUINTIREUIIMAT91Y 1: 1A 6(0-18-12)
(Work Integrated Learning I: Project)
yrvsAunau: 1l
fnualasaufnuifwansdgmfid1dyvededdns wagdinsgsiuuimenisuddymi
annsavildlummgud wagUfod nmswieunenulasieiansdeinguszad wnuan 33
NSANE WNUNTTVINY BaIUUTENINTIETBVDIATIULHLLTEUII NN TYINY
Establishment of study projects stated the hot issues of an organization. Analyzing both
theoretical and practical solutions, Proposal preparing that clearly states objectives, ideas,
methodology, working plans, and estimated budget of a co-operative study project.
Learning outcomes:
1. @3ns0dnsedt wazdiauawuiniwndam lnenisuseenaldnguuaznisufualunig
AmnssuszuumuaLnaziaiesiiotamulassilaueunangld
2. mmmfﬁ’mﬁﬂmamumﬂﬁzgmﬁamaiﬁmsg]LLaﬁuaaLé’mﬁﬁﬁlﬁ'ﬁﬂ’amL%EJ’JSU%Q%']ﬂ

PRANVNTTULALINNN TG IUNANGNS

INC 474 MISYTUINTIREUITINNTTINGUY 2: A3 3(0-9-6)
(Work Integrated Learning Il: Knowledge)
rGeAunau: 13
msFeuimadalunuimnssussuuiisidudmivindnlunuimnssussuunuauuay
wnailetn Mugnumsysannisssuunuey nsuimslasmsimnssudesiu nmsdanistoyama
AMINTIUIDALUY NT2UIUNITNTIADUIULTNIU NTZUIUNITATIVFDUNUIIUY LazlonaslaTinig
MIFINTTY
Technical knowledge preparation in system engineering for instrumentation and
control systems, Basic system integration, Basic project management, Database management
for engineering project, Factory Acceptance Test, Site Acceptance Test, Project document.
Learning outcomes:
1. annsaszyinguszasAraensinaula

2. @ansasuad uavihaueteua ssdanuiinettesiununlasuteuningla
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v

3. annsnetuigesrAulasinuengnwseuddmiunisiinaula

INC 475  1AS991U3ANTIUNITIAUALAIUAN 3(0-6-9)
(Control and Instrumentation Engineering Project)
JyrdeAunau: INC 471n13AnwlaTeaulfAINTIUN1TInLazAuAL (Control and
Instrumentation Engineering Project Study)
fuflunmsseilosniniu INC 471 msfnilasanidmnssunsiauazauay ieadaszuy
foonuuuliliiasoauysaiislummnuiuaslsidunsyinny
Continue implementing the designed proposal from INC 471 Control and
Instrumentation Engineering Project Study until the project is completed in both theory and
functionality.
Learning outcomes:
1. awnsaysannisesdauiaginurluddmnssunstauazaivaualilulassudul
gavinalel
2. ansaUssgnaldvinuwglumsudladaymilunisvillasenu
3. mmmaammumsmamLﬁuﬁagaiLﬂmzﬁmamsmaaqu,aza%mammwmmamaﬁwa‘ﬁ
5]

4. @150 UELINANUTINeNAIansRaaNs s e

INC 481  M5YIAUINTIREUFIAMATI9Y 3 Ul 3(0-9-6)
(Work Integrated Learning I: Routine Work)
ArGeAunau: 13
Seufuuudeieuarilnduinugindnlunuimnssuszuumunuuaziadesdedn 165y
Uszaunisaiwazaluyimilun1svinaivnanienns
Continual learning and practical skills in control systems and instrumentation
engineering works. Obtaining experiences and conceptual thinking in engineering careers.
Learning outcomes:
1. l9suUszaun13niaseannnsinaulsed
2. asevindmtfivenuLe a5 TININTIN TN

3. 1W"lANTEUIUNTARYBREUNINDITNIAINTTUSTUUAIUANLAELAS 00T



70

Fyndenlusvidanssussuuauauuaziasesiadn
INC 363  $3UUIANITNITHARN 3(3-0-6)
(Manufacturing Execution System)
yrisaunau: il
m’miﬁmﬁumaqmiammmsmam nsnAnL DDy aerUszneulumMIndnsUwuUAaN Yoy
NEMENs wazAn Deufiddnlunsndnaunsng Shsnandn soUNAINTTNER SRTIATIR AnvaY
n1sgulun1sudn N15918090158 1 N1531889N1THANAIBLBNAKIT ARENA NN1STINaTTUNaE
UsganSamnisldau ssuvdninudeya msesnuuugiudoyamenisly IDEFO waz IDEF1X 578311
NTIATIERUTZANSAINAINER
Introduction of Manufacturing Execution Systems (MES), Basic Manufacturing Line.
Elements of Simple Process system: Entities, Attributes, Resources and Queues, Definitions in
Simple Process System Work in Progress, Throughput, Cycle Time, Bottleneck rate, Raw process
time, Randomness in manufacturing process, Random generator, Simulation of manufacturing
process by ARENA software, Schedule rule and utilization, Plant Information System, Database
system design by IDEFO and IDEF1X, Dashboard for manufacturing performance.
Learning outcomes:
1. @unsoesuenariesgissuuasaumeiienIsnanle
2. aansaiaesnssuunsnasdndulilussuasauneiiieniswanle

3. gnsaruauaziiondeyanundetedmiuldlussuvansaumaiionsnanla

INC 364 UnyTuSumsuasnisiubesdudmiussuudonsd 3(3-0-6)
(Introduction to Managerial and Financial Accountings for ERP System)
AdeAunau: 14

‘ﬁyugmﬁiy%uazmiﬁu AIRATRHE NG @mé’ﬂwmsﬁﬁwﬁmm%’a;ﬁamaﬂﬁg% UATRY

NSATENINVINIUAR JUNTEURARUAR FYINNITRY SLUUATAUMANIIUYT N1TILNUUIITTIND

09603 sumaiulunszuaunisndn Rugrunsdyduimsuasydduudoswiu wgfnssuduny

AUNULAN AUVUUTUITUAZNITANTUIY AUNUABLATINIG AUVUNISNARRBLUAT widuIuny

UNUINVBINAIANANNTNE N15UTMITAUAIAIART @Jﬂﬁﬁyuazﬁuam N15AALIAINU BHUIULAY

UUTLUIN FEUUTIENUNNGIND SPUUFINATARTLUAZNITIATILINNGINY MTUTMsUsEANTA N

99ANS

Introduction to accounting and finance. Users of accounting information, Key
characteristics of accounting information, Financial statement. Income statement, Preparing

financial statement, Cash flow statement, Financial ratio indexes, Accounting Information
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Systems, Enterprise Resource Planning, Financial Accounting in manufacturing process,
Fundamental of management accounting and cost accounting. Behaviors of costs, Full costing,
Overheads, Job costing, Batch costing, Sources of finance, The role of stock exchange,
Managing inventories, Receivables and cash, Investment decisions, Time horizon of plans and
budgets, Business Report Systems, Business Intelligence and Business Analytics, Corporate
Performance Management.

Learning outcomes:

1. awnsneduieuanszifinancial/managerial accounts Ussgndlglussuy ERP 1

INC431  msUsZNIRSYYIUTLAY 3 (3-0-6)
(Digital Signal Processing)
AvrUsAuney : g
szvudaduiildivdsuwtasanlununaludwesianinlauy Armudenndes 104
Feyeued miLLUaQé’zgzgﬂmTﬁagiiuimLuuL%qmm?{I%i%’miLLanLLUUiQIL‘%sJ'é’ nsvinTwUa dyno
ol dudyafina nswasdyaalusivesgnsudnesy nseaniuy Hawmesedadny
N15UsEeNAlENTUTBIAT Y IATNAY  N15T188INTINUTBITEUUNIS
Ussinadypandaaulagldlusunsuuamuay
LTI discrete-time system, correlation of signals, Discrete-Time Fourier Transform (DTFT),
sampling theorem, Discrete Fourier Transform (DFT), Z-Transform, filter design, Applications of
Digital Signal Processing, MATLAB programming for DSP
Learning outcomes:

o

2. ansanlang e msdudyasitewdasdyanowaealieglusudnyaumiaala

(%
Y

3. fianuianudnlagunsuuasdyaafdnalieglulawudnnudnseuiaaunse
4. pszila
5

A115099NLUUAINTOd MBI lANaRDUALB I UTIRBINTS

INC 432 N1333YLNENEAIYANTEUY 3(3-0-6)
(System Identification)
AudsAunau : INC 232 daysyrnuikazszuu (Signals and Systems)

ﬁug’]uﬁﬂax‘lﬂﬁiizuLBﬂﬁﬂ‘Uiﬁ“ﬂ@\ﬁ%UU VIUVI’JUL%BQE%}JJ%IQJ,’]QJLLUULLi‘L!@E)lILLaS ﬂiSU’]‘Llﬂ’]i?jﬂJ
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nsnlunaifieaail lnawuuesuilunaiuuaiudng n1sUszaaaUansumslunaluuLee1s
nsnlassasawazafuvedling N13nsIaaeuliing n1sseyendnyallussuuiuunaedunmLag
Ao dne Jayvnveanisseueondnuallunaujon
Introduction to system identification. Review of random signals and stochastic
processes. White noise, pseudo random binary sequences;, Nonparametric Identification,
impulse and step response methods. Correlation methods. Spectral analysis methods.
Parameter Estimation: least squares, generalized least squares, instrumental variables,
prediction error methods. Dynamic models: ARMA and ARMAX. AR spectral estimation.
Structure determination and order estimation. Model validation. MIMO system identification.
Practical issues in system identification.
Learning outcomes:
1. ﬁmmifmmLﬁﬁﬂf\]Léaqé’migﬂmﬁugwuﬁiﬁﬂuﬂwsizuLaﬂé’ﬂwzﬁmaﬁzw
2, Lﬁﬂ’ﬂﬁ]wqwﬁﬁjugml,l,azmzmumimaqm'iﬁzqLané’nwaisuaﬁzwLLUUimmﬁﬂéhaLwﬂﬁmwu
1Sfudsiaziuvodesiinys
3. ansnUszgndvguiiiteszyendnuaivesszuvlunsuitamaimassldsuteamnse

Weuleensldnunsseyendnualdmiunuiiunisaiunuseuy

INC433  ngugnsatuauadielvainaedsusglianuy 3(3-0-6)
(Modern Control Theory Using StateSpace Method)
AyrvsAunay : Ll
aunN1swazfwUTan Ly Luw%ﬂ%ﬁugm LU NTUINAUAM YT AUNLIBVOILTIA LIALADST
flugiu msfusUuuuidadu Hedduvenuning Alamzuaziininesions AMAoUYesALNTg
01Uy L@ ETAINVBITLTUY ﬂ’;’]ﬂJﬁ']lJ’]iﬂIUﬂ?iﬂ’JUﬂlJLLazﬂ’J’lMﬂ’]Eﬂiﬂﬂ'ﬁ’?ﬂ amuzmsﬂu
ANNFURUS TENIEUNTIEULkasHeATun1sa1glay N15eenLkuUAIAIUANYBUNaY wagnIs
ponuuuiiafulsaniuy nslalsunsuumuayiierenuuuiinuatLas g isEuL
State equations and state variables, Matrix operation, Rank, Linear dependency, Vector,
basis, Linear operator, Functions of matrices, Eigenvalue and Eigenvectors, Solution of state
equations, Stability of linear systems, Controlability and Observability, Transformation of state
equations and transfer functions, Linear feedback design (state feedback, output feedback and
observer design), Matlab program forstate space system design.
Learning outcomes:

1. denuianudilanazanunsaasisuuunaesssuulugunuuligiianiuy
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2. @WTAAATIZANGANTIUNTNOUAUD AL AU NYTVDITTUULTU LERETNIN AINEIT
Tuniseunuls Wudu

3. ansaeenuUUsImuALLiemuNszuUlugULUUUS llan Lz AangAinssunsnoaes
miidesnsle

4

INC 461 lasednguszamiisawuuanuazlgyaiUszhvg 3(3-0-6)
(Deep Artificial Neural Networks and Artificial Intelligence)
AdeAunaw: il
fuguuazdsyTRvesdygusvivg walanisdsenismneu fugiulaseteuszanmiion
n1sleuAINsgade walansiuaunsiney laseiglssamiiendalingl lasseuszam
Fenuuuifeg dudhsviadeys luaadmiuadetoyn niaFeuiuuuiaiufig
Intro to Artificial Intelligence and history. Search Techniques. Concepts of neural
network and machine learning. Loss Definition, Gradient Descent. Convolutional neural

network. Recurrent Neural network. Autoencoders. Generative Models. Reinforcement

learning.

Learning Outcome

1. YssendldlaseteUszamiieniuuand miuussananauazdwuntoya

INC 491  Wiadiativay 1 3(3-0-6)
(Special Topic 1)
Fudafunou: awiigaeutivun
wadeiuraulalurasiy udensiauilnifid sadestunuienssussuuaunuuas
\3esiiedn (Ussene 3 dalussedun)
Current interesting or advance topics in the field of instrumentation and control
engineering (Lecture - 3 hours/week).
Learning outcomes:
annsnesuneuaziinlandnnisesmanifunismuauLaziaiosioln Wieszuusmlusi@ fiviaun
Tmivefhhaulaluvaeiuls

INC 492 vivdaniey 2 3(3-0-6)
(Special Topic II)
Fudeduniou: auidaeutmun
wadeiunaulaluraeiy udensiauilnifid sadestunuienssussuuaunuuas
\3esilotn (Ussee 3 dalusdedUn)
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Current interesting or advance topics in the field of instrumentation and control

engineering (Lecture - 3 hours/week).

Learning outcomes:
21115083 UELALL U NANNITVRIANANTAIUNITAIUANLAZLAS 03LIR N3RTEUUSRLULR Tmun
Tinsoiinaulaluvazuuld

INC 493 Wiadadiiy 3 3(2-2-6)
(Special Topic III)
Fudafunou: awiigaeutivun
wadeiunaulaluraeiy ndensiauilnifid sadesdunuienssussuuauauuas
\3eailedn (3TN 2 TrlusieduaminasURUR 2 Flusedunn)
Current interesting or advance topics in the field of instrumentation and control
engineering (Lecture - 2 hours/weekand Practice — 2 hours/week).
Learning outcomes:
annsaUszgnvdnnsvesmaniinaulmiviefiaulalurnedy Weudtloymiunsmuauuas
\n3esilein vide syuusalusA 1¢

INC 494  vindaniew 4 3(2-2-6)
(Special Topic IV)
Fudeduniau: auidaeutmun
wadeiuraulalurasiy ndensiauilnifid sadestunuienssussuuaunuuas
\3eailedn (Ussene 2 TrlusiedUaminasURR 2 Flusdedunn)
Current interesting or advance topics in the field of instrumentation and control
engineering (Lecture - 2 hours/weekand Practice — 2 hours/week).
Learning outcomes:
annsnUszgndvdnnsvesmanifiianlmiviefiuhaulalurasiy Weudtymiunsmueuuar
\3eailedn vide szuusaluliA 1
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9. NUNAIINTIIANE
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Hd5aN15ANYIRA0
1. BYURIUATUTIEIN wagdumheinnuivangnsiivue
2. TuAuseRuALULAazanaaAnanansluaind 2.00

3. USTQHATNENISISEUSVRMANENS



