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(Computer Engineering Exploration)
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(General Physics Laboratory I)
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3. IHUNNEAINITNIZNBANNSVHATILINAIFIUHAM 338U U1n1ANgATG 51839 (Curriculum Mapping)

3.1 IHUTNEAINIINIZNIA NN UHATOLINAIFIUNANSIBEUIVINHANGAIFII8IB) (Curriculum Mapping)vaHaIadnanuia i

@ ANUSUAR¥OUNAN O ANUSUNAFDUITDI
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PUNINATHIUNAASZAIYANANN

1. QMEIIN 2.a%3 3. Ny 4 Fowganuduiusszvinayanauas | 5 fidwemsdimsizd | 6 maideud
353N matfyan ANNUTURAYDU Fedaumsaeas
318311 uaz
malulagansauna
I.1)112(13(14]21(22(23(24(31[32|33|41 (42 (43|44 |45|46 |47 |48 |51 52|53 | 54]|61]62]063
GEN 101 Physical Education [ ] O O [ [ O | O O O ([ ] ([ ] ([ ] ([ ] ([ ] [ ] O ([ ] O O [ [ O
GEN 111 Man and Ethics of Living ® O L] e (o (o e | o O ® O °
GEN 121 Learning and Problem
@) [ ] [ ] [ ] [ ] O | O @) @) @) @) @) @) @) @) @) @) O O O @)
Solving Skills
GEN 211 The Philosophy of
([ J O [ J [ J [ J [ J e (o ([ ] ([ ] ([ ] ([ ] O O ([ ] O O [ [ (]
Sufficiency Economy
GEN 231 Miracle of Thinking o L] L] e o & O e & (o o @) e | o e (O |® | O
GEN 241 Beauty of Life [ ] [ ] @) ® O [ ] ©) [ ] [ ] @) @) @) [ ] @) [ ] @) O O
GEN 301 Holistic Health
O (] ® ( O | O O O (@) O O O (@) O (] (@) @) (] (]
Development
GEN 311 Ethics in Science-based
[ ] O o O [ ] [ ] ©)
Society
GEN 321 The History of Civilization e (&6 O (o o o ® @) O | O [ )
GEN 331 Man and Reasoning L e | o o |e | O ®@ O |O O o
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1. NUAUBIIN 2. MuAN3 3.y | 4 Mudinszanudniusssinayanasay | 5. Muiinezns 6. MUMS3
IUFITN matfyan ANNIVHAYOU InneriFeiay Bau3
18211 miaemmax
malulagansauma
1.1 121314212223 |24 (31323341 (42|43 |44 |45 |46|47 |48 |51 (52|53 |54|61|62]|63
GEN 341 Thai Indigenous Knowledge e & o (@ O @) @) @) O |O |O @)
GEN 351 Modern Management and
[ ] [ [ [ ] O | @ O [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] O O O @) [
Leadership
GEN 352 Technology and Innovation for
[ O [ ] [ ] o o @) [ ] [ ] o [ ] @) @) @) [
Sustainable Development
GEN 353 Managerial Psychology [ ] O [ ] [ [ ] O | @ @) [ ] @) [ ] [ ] [ ] [ ] [ ] [ ] O @) O [ ] O (] O
GEN 411 Personality Development
[ [ [ [ ©) ([ ] ([ ] ([ ] ([ ] ([ ] [ ] [ ] [ [ J @) ([
and Public Speaking
GEN 412 Science and Art of Living
| e [ ] @) o | @ @) (@) (@) [ (@) [ ([ ]
and Working
GEN 421 Integrative Social Sciences ® ® ® ® O |O L] ® (O O ] O
GEN 441 Culture and Excursion e (& o O o]0 |O O |e |O e (O |eo O |O |e )
LNG 105 Academic English for
[ ] [ ] @) O [ ] [ ] @) [ ] [ ] @) [ ]
International Students
LNG 106 Academic Listening and
([ ] [ O O ([ ] ([ ] O ([ ] ([ ] O (]
Speaking
LNG 107 Academic Reading and
[ ] [ O O [ ] [ ] O [ ] [ ] O [ ]
Writing
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1.1 121314 (2122|2324 (3132|3341 4243|4445 |46 |47 |48 |51 |52|53|54]61]|62]63
LNG 121 Learning Language and
[ J [ J ([ ] ([ ] [ O [ ] [ ] [ ] [ O O
Culture
LNG 122 English through Independent
[ ] O @) [ ] ([ ] [ ] [ ] O O | O O O O O O [ ] [ ] [ ] [ ] [ [ [ ]
Learning
LNG 211 Effective Listening ® L e o o | O ® ® | O | O [ )
LNG 212 Oral Presentation Skills ® o o ® o | o ®
LNG 213 Laboratory Report Writing o ® e | o | o ® [
LNG 231 Reading Appreciation ® ® O oO| e o O|OC | e | @ ¢} O
LNG 232 Basic Translation ® ® O o ® | O @) oO| e | @ ®
LNG 234 Intercultural Communication L] e | O| e o o e | o o o e | o O
LNG 294 Thai for Communication and
[ [ ] ([ ] [ ] [ ] O O O [ ] O O O ([ ] [ ] [ O O
Careers
LNG 295 Speaking skills in Thai ® [ ) e |0 [ ) oOojJ]o|O|e@|O|O oO| e | @ [ ) O
LNG 296 Writing Skills in Thai ® L ®e | ® | O | O | @ o] O0|O|®@|O|O oO| e | @ [ ) O
LNG 311 Basic Malay Language ® O ® O o ® (@) (@) | I B
LNG 321 Basic Cambodian ® O L] O ® o O @) e o (o
LNG 341 Basic Vietnamese ® O L] O ® o O @) e | o (o
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3.2 UHUALAAINIINIZNANNSUHATOLINAIFIHNANMITEUIINHANGAITFI IV (Curriculum Mapping)Vo3a1v1IB1IAINTINOATHIIA

@ AnusuRareUran O ANNSUNATDLIOI

InaINASFIUNINASTAUgANANN
., | sihuzmishmsizdiBaiaay
- - Y . 4.MYZANNTNRUEIZHA 4 Y
518%1 1. AUEIIN BIUEIIN 2. 003 3ainmzmatyan o Msgems nazmsly
yanauazANNSUAAYOY -
maluladasaume
Lt [ 12|13 [ 14| 15|20 [ 22| 23 [ 24 | 25 | 31| 32|33 (34|35 |41 (42|43 |44 (45|51 |52]53]54]55
v.1 I¥inenmansuazadinmans
MTH 101 Agiarmans 1
, ©) e &6 6 6 O o o (O NONN®) ©) ©) ©)
(Mathematics I)
MTH 102 Agiasnans 2
(Mathematics 11) O e 6 6 6 O o o OO0 |0 O O O
MTH 201 Agiaraas 3
(Mathematics I11) ©) [ e &6 6 o6 o o o ® OO ©) ONN BEOHNG)
CHM 103 1ATNUg 1M
_ ® 6 O O|®e | @ O o o ® &6 O e O e O ® e O
(Fundamental Chemistry)
ara Y ) o v K
PHY 103 Wandna lddmSuindnun el olo o olo o o elolo
A s [ L [
AIAINTTUAITAT
PHY 191 Ufjiiamsiandnaly 1
, O|@® ® O [ [ [ ORNONN J
General Physics Laboratory I
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INANNIAIFIUAAMITAVGANTANE

. o e sainuzmsinnzhieiuay
a - Y . 4.NNHZANUANNUTIZHI 4 Y
3187391 1. AMUHIIN IYFIIN 2.3 3.nzmatfoyan o - M3geas nazmsly
UAnauazANNIURATOU -
malulagensauma

.1 |12 13|14 ] 15 21 2.2 2.3 2.4 2.5 3.1 32 | 3.3 34 | 35 | 41 | 42 | 43 | 44 | 45 | 5.1 52| 53| 54|55
4.2 IINUGNAAINTINAEAS
EEE 102 maTuTad Inih 1 (Inihdds)
) e 0 C| 0 o 0Cle|Cle|e ° °
(Electrotechnology I (power))
MEE 115 MS@WeuuuIfAIngsy
o . ® 0 O 0 O o0 Cl oo 0o o0 o e OC e O °
(Engineering Drawing)
MEE 214 Aasnaniifinisy
o . ° o0 Cl oo 0o/ 0|0 0| 0 ©C ° °
(Engineering Mechanics)
MEE 224 3903 5UQUUMNN
o ° o0 C oo o000 0|0 O ° °
(Thermal Engineering)
1.3 I NIAINITHABNNUADS
CPE 100 m3en TUsunsunauiiamesdmsy
NT o o o o o0 { BN ) [ [ [ [ [
(Computer Programming for Engineer)
a a a 4
CPE 111 alaniAInssunounines
@ O|I0O|CC|l®e|®@ O O|0C | @ @@ O @ OO e/ @ O\ & & O o O
(Computer Engineering Exploration)
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INANNIAIFIUAAMITAVGANTANE

. o e sainuzmsinnzhieiuay
a - Y . 4.NNHZANUANNUTIZHI 4 Y
3187391 1. AMUHIIN IYFIIN 2.3 3.nzmatfoyan o - M3geas nazmsly
UAnauazANNIURATOU -
malulagensauma

L1 [ 1.2 13|14 | 15|21 |22 23|24 2.5 31 | 32 | 33|34 |35 |41 | 42|43 | 44 |45 |51 |52 (535455

CPE 131 m3@eu Tdsunsun Inseasedoya
( ANCREORNOEN NN NECEN NECENONN NN RECHN NECREOEN NN NECHN BN NN BEONN NNO)

(Programming with Data Structures)

CPE 213 A1390NULUOAND3 T

(Algorithm Design)

= 4
CPE 332 izuugmﬁffaymmzamiﬁ

(Database and ERP Systems)

CPE 341 Insignouiinaos

(Computer Networks)

a a2 U wa
V.4 wmwnmnﬁmmium

INC 111 mﬁmiwﬁamﬁ”h/\l%j\h ® ® oo 0o/ 0o 0o 00 0Ol o ® @ Ololo| e
(Electric Circuit Analysis)

INC 212 aggaiiasisui ° ole|lo|e|o|0o|e|e@|O|0O|O ° e ®@ @ 0|0
(Signals and Systems)

o

INC 222 N H{a0INUaZNITODNIDLNITAINA ole olelolelololelelololo ° el 0lelo
(Logic Theory and Digital Circuit Design)
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INANNIAIFIUAAMITAVGANTANE

4.9z NNFNRUEITHING

5. inEzMIIARIT Y

51873%1 1. AUEIIN VIYFIIN 2,003 3.nvzmadyan A msdeas uazmsly
ynnauazANNSuRnre
° malulagansaumes
L1 |12 | 13 [ 14 | 15 | 20 [ 22| 23 [ 24| 25 |31 |32 ]33 (34|35 |41 42|43 |44 |45 |51 52|53 [54]55

INC 223 Biann3olinddminszuusa Tuia

_ _ [ ®e &6 O & &6 & &6 o O o [ O BN J
(Electronics for Automation System)
INC 241 ﬂ']ﬁﬂ'J‘UﬂllLGTNﬂiﬁﬂgllﬂﬂiﬂﬁllﬂﬁuqﬁ} O| @ ® Ole| 0O e @ @0 O1l0 O @ ® @@ @@ OO
(Programmable Logic Control)
INC 252 Ufiamsasnanazdiannseiind
dm3uAmnIsudn luiim O|e® NN BNCHN NicHEcEN BN NEoHNeRN ) Ol0]|0O ® O|® O
(Digital and Electronics Laboratory for
Automation Engineering)
INC281Iﬂi\‘l\ﬂuuﬂﬂyﬁﬂﬂﬂ'ﬁl Ol @ Olelolelololele|lo|o|le O ® O|le| O
(Capstone Project I)
INC 300 M3naUgATMNT TN Ol0|@e|0O|0O|@|O|@®@|O|O|® ® 0|0 |0 [ @ e O @ O
(Industrial Training)
INC 311 @dAdMIVIAINTLUASILUUADNIN ° olelolelololelelololo ° elelololo
(Engineering Statistics and Quality Systems)
INC 331 ﬂTﬁiﬂﬂiﬁﬂJa%‘ﬂTﬁ@q@ﬁWWﬂﬁﬁll Y ® Ole| 0O e @ @0 0| @ ®  ®@ OO0
(Industrial Process Measurement)
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INANNIAIFIUAAMITAVGANTANE

4.9z NNFNRUEITHING

5. inEzMIIARIT Y

51873%1 1. AUEIIN VIYFIIN 2,003 3.nvzmadyan A msdeas uazmsly
UAnaLazANNSURATOU
: maluladmsaumnea
1.1 1.2 | 1.3 1.4 1.5 2.1 2.2 2.3 2.4 2.5 3.1 3.2 3.3 3.4 3.5 | 4.1 42 | 43 44 | 4.5 5.1 5.2 53 54 | 5.5
INC343ﬁ%ﬂﬂﬂWﬁﬂ?UﬂNLlUUﬂ@uﬂﬁU ° olelole|lolole|le|o]|O Y 'YK YRl ReRNe)
(Feedback Control System)
INC 344 NMINIUANNISUIUNITNNYATTIHNTIY Y ® Ol @e@!|O ) ® @O 0| @ ®@ @ OO0
(Industrial Process Control)
INC 351 ﬂTiL%ﬂu!tﬂﬂﬁ&’ﬂﬁﬂﬁﬁﬂﬂﬂigﬂﬁuﬂ1§
d‘ A [
HaZITULINTOINIA ° Ole/O|®@|O0|OC|®@| @ O 0|0 ° o o o O
(Process Control System and Instrumentation
Drawing)
INC 362 igﬂ'ﬂﬂﬁ'ﬂﬂﬂllﬁga@@'mﬁﬁﬂ
a 14
ABUNIADS oRECAN JECEN BN NN NECEN NN NN BiNe O|l0| @ ° (AN NNCEN BN |
(Computer-based Control and Monitoring
Systems)
A ] 4 14
INC 363 ’izuumﬁaﬂnﬂuazﬁuev\lﬂuﬁ Y Ole| 0| e ®) Ol el @elo|l0o| e ® @ OO0
9Aa11NI54 (Industrial Network and Software)
INC 364 izﬂﬂﬁ'ﬂﬂﬁﬂﬁﬂﬁ@ Y 'YK B NEe) ® ® @O 0| @ 'YN BEORE BE )
(Manufacturing Execution System)
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(Physical Education)
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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.
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(Man and Ethics of Living)
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This course studies the concept of living and working based on principles of religion,

philosophy, and psychology by fostering students’ morality and ethics through the use of



68

knowledge and integrative learning approaches. Students will be able to gain desirable
characteristics such as faithfulness, social responsibility, respect of others, tolerance,
acceptance of differences, self-discipline, respect for democracy, public awareness, and

harmonious co-existence.
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(Learning and Problem Solving Skills)
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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.
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(The Philosophy of Sufficiency Economy)
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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.
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(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.

GEN 241 ANNANNIHITIA 3(3-0-6)
(Beauty of Life)
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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.
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(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.


http://www.gened.chula.ac.th/cms/courses_details_th.php?s_id=3800251
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(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
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.
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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.
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(Man and Reasoning)

) WU W \ |-
JTanunes : 1ai

De

1 v a

i?ﬂ%ﬂ)"ll!lql\iﬁ@‘Ll‘ﬂﬂ‘iel$ﬂ'l'§ﬂﬂalﬂ‘i'l$ﬁllagﬂ'lisl%)ﬂ/iﬂwa wé’ﬂmmmqmmm;{gmu
@ a o Y [ @ ~ =R Y
gitisazisisms ldmanavesnululanazTuesnuazaziuan naianyIns ldmamalu
9 ' A A Y @ o aa
ATUANE NUNYIVBDINUNITATIIBIN
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.
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(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—Ilifelong learning of
indigenous people and knowledge transfer between generations. Students will learn to become

systematic, self-taught learners.
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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,
leadership, human resource management, management of information systems, social

responsibility—and its application to particular circumstances.
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(Technology and Innovation for Sustainable Development)
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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.

GEN 353 30InenmMsanms 3(3-0-6)
(Managerial Psychology)
a U W \ T
Jianunes : Taldl
= a dy A v a A @ a L 4 =
ﬁﬂH"ILLU”JﬂﬂWiJj@"IULﬂfJ’Jﬂ‘Uﬁ]ﬂ’J‘V]Eﬂllﬁgfﬂﬁﬁ]ﬂﬂWiWi]ﬂﬂﬁﬂJiJL“!HfJGlui’)ﬁﬂﬂ"lﬁ B
= o a a A ' a o SN Y 1 v a
i'JiJiNﬂ%i]EJ‘ﬂ'NiW]’J‘ﬂEJTﬂlINﬁﬂi$1/]°]JG]E]‘Wi]G]ﬂiiiJﬂ'l‘i‘Vﬂ\‘i'lHﬂl@\ﬁJH‘HEl UlQLLﬂ NAUAA NI
A a A [ dyo/ YR [ A a 4
HRIGEE @ﬂﬁWﬁﬂJﬂQﬁﬁﬂN!Lﬁ%Lliﬁﬂﬁ{lﬁ] u’e]ﬂ%Tﬂu&ﬁllﬂﬁﬂH"lﬂ"lillﬁJLﬂﬁﬂuWﬂﬂﬂiﬁlliJ‘L{HfJ
4 o a % a o a A
Gl‘LlENﬂﬂ'l‘i ﬂ’)'lll"llﬂl,!gl)\‘i ﬂ?iﬂ‘iﬂ'liﬂ’)'liﬂlﬂllgﬂ Wﬂﬁﬂ‘iillgu'llm%ﬂ'ﬂﬂﬁﬂi%ﬁﬂ‘ﬁﬂWWﬂl@ﬁ
o
NANIT
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.
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(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 giving reasons, discussion, negotiation, persuasion,

presentation, and application of technology for communication.
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(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.
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(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
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contemporary social issues, such as ethnic problems, resource distribution, political instability,

and environmental deterioration.
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(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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(Academic English for International Students)
a U QU \ A
anunew : 1
Y
eI tguiumsiauinezn g uFinmsdmsuindnuuuma ms
Y Y 1
FOUMIAOUTUNIHZNNNEING 4 DY TINNINBZNITAN 1ATMIHIUTHUDNIAUDS

Aol uMTeIEIINNT MIagUany MISITIAATIZH HaznIsANIN AU

'
=)

= Y = =~ =] a aAa 9 Y 9 ]
DITVIU LHUNTSUIUNITIVSU ﬂ1ilfUEJuﬂ'ﬂlll,‘iENLGHQ’)G]ﬂﬂTD'IﬂElsl"lfGUf]ialla‘ﬂllﬂ%Wﬂﬂ1ifﬂu
a s Yy a 9 ! Y A4 A A o o
’Jlﬂﬁ%‘ﬂuagﬁﬂﬂENEU’SEJ”@’E]EJN@,TW]ENLL@%L‘VI?JWﬁiJL‘WE]ﬁaﬂmENﬂﬁﬂ@]ﬁE]ﬂ NITUINIUIYNTY

o A s A aaA v o A A =

“Viuﬂﬁ@uhﬂ1ﬂ'§ﬂ! ﬁ@ﬁﬁﬁumﬁ!La$mﬂiuiﬁﬂﬂlﬂiﬂ%ﬁuiﬂﬁhﬂﬂulﬂif]\‘liJfJ"ﬁ’JfJﬂﬁ!fUEJu
A 1 @ = Y Y a A Y Y @ @
LWE]%’JEJTJ?TJ‘]J?QﬂﬁHJEJHﬂ’JEJG]uLENiTiiJ‘]Ji%ﬁ‘ﬂ‘ﬁﬂTW ATUNTWA LUHUNTWALDURUNWAY

o 4 A =1 9 a <3 a
mimmuawmmmmﬂm ﬂmmmﬂaﬂuﬁﬂuguazﬂmmmmmﬂ@mu“lummnsmmm

Y Y =1
AU ﬂ1uﬂ13ﬁ\‘1 Luuﬂﬁﬁ\‘iﬂﬁiﬁﬂﬂ LLﬁ%ﬂW‘i%ﬂUuﬂﬂﬂWﬂﬂﬁﬁﬂ

The course aims at developing academic English skills necessary for learners in an

international program. The learning and teaching involves the integration of the four language
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skills, thinking skills and autonomous learning. In terms of reading, the course focuses on
academic reading, reading for main ideas, summarizing skills, critical reading and interpretation
skills. In terms of writing, the emphasis is on process writing and academic writing to enable
learners to effectively use the information gained from reading to support their statements, and
to use appropriate citation to avoid plagiarism. Learners are also going to use dictionaries,
grammar books, and appropriate information and communication technology to assist their
writing. In terms of speaking, the focus is on impromptu situations, oral presentation, and the
sharing and exchanging of ideas on issues related to the learners’ content areas. In terms of

listening, the focus is on listening to English lectures and taking notes.

LNG 106 mM3Wasazmsyaiadnms 3(3-0-6)
(Academic Listening and Speaking)
a v o 1 % a A o v v K] a A A
ABI1UAUNOY : LNG 105 MEININHHFIITIMIATIHIVUNADEIHIUITIA HIDUASHUUY
[ "o v dJ (Y] A v KR
ﬁi’)ﬂﬂ]‘ﬂ1i’)\‘lﬂq‘ﬂul3~lﬂ1ﬂ'ﬂ 56% (A1UDUNNITAAADNDUNANYIVDY
UHINENY )
9
183U aiumMInainBz Ml MINAFANMIEmMSUInANEIUIUIA
a ) o o X a ' A q 9oa
m'mEJumsﬁaumumsusmmsmmamqyﬂmuamwﬂummmm LW’E)GL?TIZJJL gu
[ a [ a <3
ﬁnﬂiﬂﬂ\iﬂWﬁ‘UﬁﬁEJ']EJﬂTHT[’NﬂE]‘HGlu’c’ﬂ"’lJTJG]f"I"’lJfJ\‘]@luulfglj TIWITDENDIVN LTAIAIUAALIN U
= a < Y J 9 a o
uamamﬂaﬂummmmu% mmmm@ﬁgﬂmwmmmimu% gsoendsiouazii
mseniseld aunsninauenanuhndar luaninvesau nazaoudednoiulasdis
= a a
nilszansnm
This course aims at developing academic listening and speaking skills necessary for
learners in international programs. The teaching and learning styles involve an integration of
English with content areas related to the learners’ fields. The course aims to enable learners to
be able to listen to English lectures in their fields, ask and appropriately respond to questions,
share ideas and express opinions, and read and summarize text. Learners will discuss and lead a

discussion, make an effective oral presentation, and actively participate in the session.
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LNG 107 M35a1uazmMuguyaI¥xms 3(3-0-6)
(Academic Reading and Writing)
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The course aims at developing academic reading and writing skills necessary for learners
in international programs. The teaching and learning styles involve an integration of English
into learners’ content areas to enable them to read academic articles in their chosen fields.
Learners will be able to extract main points from the text, purposefully select required
information to support their writing, write different forms of reports in their fields, use

information obtained from reading and their own experiment in writing an essay, and effectively

use references and citations throughout the writing process.

LNG 121 M338uMBas U5 s 3 (3-0-6)
(Learning Language and Culture)
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Study on a special interests related to learning language, culture and language use. The

Department will notify further information as it becomes available.
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LNG 122 M3i38UMHIDINGHAILAUIDY 3(0-6-6)
(English Through Independent Learning)
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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.

LNG 211 m3saeenadidszansna 1(1-0-2)

(Effective Listening)
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The aim of course is to provide additional practice in English-language listening, in
support of student’s existing core discipline. The class concentrates on listening tips and
strategies, with particular focus on note-talking skills. Emphasis is given to topics in the

student’s core discipline and the use of realistic recordings of conversations and lectures in their

field of student.
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LNG 212 NOHZMIHUTHINH 1(1-0-2)
(Oral Presentation SKkills)
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The aim of course is to reinforce knowledge of the basic elements of effective oral
presentation. Importance of verbal and non-verbal communication will be highlighted
throughout the course. Training on pronunciation, the use of transition signals and effective use
of visual aids will also be focused. Self and peer assessment will also be encouraged to foster

futher improvement.

LNG 213 M3tUgus180umsUginms 1(1-0-2)
(Laboratory Report Writing)
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The aim of course is to reinforce knowledge of the basic elements of writing at the
sentence, paragraph and essay level as well as to enable students to write a report in a format

appropriate to their content-area courses e.g. alab report. Grammar and organization will be

combined with student practice at every step. In addition, the class will cover an introduction to
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summarizing and paraphrasing skills in order to reinforce student’s awareness of problems

about plagiarism.

LNG 231 guN3gzunInIses 3(3-0-6)
(Reading Appreciation)
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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.

LNG 232 mswilaiieadiu 3(3-0-6)
(Basic Translation)
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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.



82

LNG 234 nﬁ?mmﬁzﬁ’hﬁwuﬁm 3(3-0-6)
(Intercultural Communication)
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Principles of communication. Concepts of intercultural communication. Verbal and
nonverbal communication. Problems in intercultural communication. Language and culture in
media. Computer-mediated intercultural communication. Strategies in intercultural

communication forsuccess in social and professional communication.

LNG 294 m¥n Ingiiomsaoaistuazaiiue1dn 3(3-0-6)
(Thai for Communication and Careers)
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General concepts of communication and language for communication. Basic principles of
listening and listening skill development. Basic principles of reading and reading skill
development. Basic principles of speaking and speaking skill development. Basic principles of
writing and writing skill development. Applying listening, reading, speaking and writing skills

for careers.
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(Speaking SKills in Thai)
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Principles of communication and speaking. Everyday conversation. Job interview.

Discussion and giving opinion. Project and product presentation.
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(Writing SKills in Thai)
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Principles of writing. Writing a paragraph, an essay and an article. Writing an academic

report.
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(Basic Malay Language)
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Introduction to sound systems. Basic communication skills for everyday situations such
as greeting and introducing oneself. Giving information about people in the family. Telling time

and date.
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LNG 321 muuvasiilesdiu 3(3-0-6)
(Basic Cambodian)
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Introduction to soundsystemsand alphabets. Basic communication skills for every day
situations such as greeting and introducing oneself. Giving information about people in the
family. Telling time and date. Explaining free time activities and interests. Ordering food.

Going shopping. Asking and answering questions about places, location, and directions.

LNG 341 m¥dgauaniloifu 3(3-0-6)
(Basic Vietnamese)
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Introduction to soundsystemsand alphabets. Basic communication skills for every day
situations such as greeting and introducing oneself. Giving information about people in the
family. Telling time and date. Explaining free time activities and interests. Ordering food.

Going shopping. Asking and answering questions about places, location, and directions.
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CHM 103 1ndinugu 3(3-0-6)
(Fundamental Chemistry)
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Stoichiometry, basic of atomic theory and electronic structures of atoms, periodic properties,
chemical bonds, representative elements, non-metal and transition metals, properties of gas, solid, liquid

and solutions, chemical equilibrium, ionic equilibrium, chemical kinetics, electrochemistry.
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(Mathematics I)
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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
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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.
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MTH 102 AQIAFaAS 2 3(3-0-6)

(Mathematics II)

311099 UNOY : MTH 101 Mathematics I
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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, Fourier Series , Polar Coordinates, Areas in Polar Coordinates, Definite

Integral over Plane and Solid Regions, Double Integrals, Double Integrals in Polar Form, Transformation
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of Variable in Multiple Integrals, Triple Integrals in Rectangular Coordinates, Triple Integrals in

Cylindrical and Spherical Coordinates.
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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 order equations.

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.
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PHY 103 WanamlidwSuinanudsinssumans 1 3(3-0-6)
(General Physics for Engineering Student I)
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Emphasized on the applications of the laws of physics. Vectors. Motions in 1-, 2-, and 3-
dimensions. Newton’ s laws of motion. Energy and work. Linear momentum. Rotation. Torque and
angular momentum. Equilibrium and elasticity. Fluids. Oscillations. Waves and sound. Thermodynamics.

The kinetic theory of gases.

PHY 191 ﬂﬁﬁ’ﬁmﬁi%néﬁ"ﬂﬂ 1 1(0-2-2)
(General Physics Laboratory I)
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A laboratory course that accompanies the topics covered in PHY 101/PHY 103.
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(Computer Programming for Engineer)
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Programming concepts will be covered while the syntax and semantics of C language will

be emphasized. Lab hours will focus on programming experience. Subject matter includes input, output,

expression grammar, library function calls, selection structures, looping construction, arrays, writing



&9

functions, understanding pointers, file processing, and using structures. An introduction to object-oriented

programming with C++ will also be covered.

CPE 111 ilalan3fInIsunNNINDS 3(2-2-6)
(Computer Engineering Exploration)
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Introduction to practical concepts of computer system and its components including basic

electric circuits, electronic devices , logic gates and digital circuits, and hardware interfacing. Hands-on

experience focuses on computer simulations and experiments on the mentioned topics.

CPE 131 madgullsunsunulassadistoya 3(2-2-6)
(Programming with Data Structure)
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Introduces the fundamental concepts of writing program with an emphasis on dynamic data
structures such as linked lists, trees, graphs and hash tables, and techniques for building and using these
structures. Focuses on creation of general, reusable modules and their use in multi-module software
systems. Introduces the concepts of procedural and data abstraction, encapsulation, information hiding

and object-orientation. Initially uses C for examples and exercises but also introduces the Java

programming language. Includes weekly lab sessions.
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CPE 213 N1500NUUUOANDI BN 3(2-2-6)
(Algorithm Design)
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Introduces concepts of algorithms including recursion, efficiency analysis, halting,
approximation and probability. Surveys important categories of algorithms such as traversals, searching,

sorting, sets, similarity computations, and heuristic approaches, with important examples. Uses both C

and Java for exercises and projects. Includes weekly lab sessions.
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CPE 332 STV IUTYANAZD 15T 3(2-2-6)
(Database and ERP Systems)
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Introduction to the practical concepts in database system analysis, design and
implementation. Hands-on experience will also be emphasized in developing front-end software for a
backend database of a client-server, 3-tier architecture with web browser interface. Theoretical aspects of
relational databases general to most database products will be the focus, while specific database products
including Microsoft SQL, Oracle, and MySQL will be covered. Database concepts covered include data
modeling, SQL, database design, normalization, multi-user databases, access standards such as ODBC,

ADO, and XML. Concepts in Enterprise Resource Planning will be covered throughout such as

manufacturing, MRP, finance, human resource management, and inventory management.
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CPE 341 TAsanenauNInD5 3(2-2-6)
(Computer Network)
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Fundamental concepts and protocols in computer communication networks, particularly
IP networks. Packet switching and circuit switching networks, layered network architectures. Application
layer protocols, socket programming, TCP/IP protocol suite, unicast and multicast routing protocols, link
layer protocols and multiple access networks. Wired and wireless local area network standards, and basic

mobile Internet protocols.

MEE 115  mSguuuuIaingsy 2 (1-3-4)
(Engineering Drawing)
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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.
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MEE 214  pasna@nsiaingsy 3 (3-0-6)
(Engineering Mechanics)
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Introduction to Statiics, force systems and quilibrium, General considerations on structure,
fricition and virtual work. Introduction to dynanics, kinematic and kinetics of particles. Kinetics of

systems of rigid bodies.

MEE 224 38303531 3 (3-0-6)
(Thermal Engineering )
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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.

EeE 102 malulaglnih 1 Julihimds) 3(2-3-6)
(Electrotechnology I (power))
Indanuneu : Tl
imsnaaesludelfiRnmsfersumsmdnsussunzveunieasnsna lufl gy
wroutas 1Wih wewmed uaviaiesruiia lihyiiaaen awd lddnen1uis EEE 118
(For non-electrical engineering students)
Experiments on characteristics and performance of transformer, motor and generator DC, AC

1-phase and 3-phase, the topics covered in EEE 118.

INC 111 M3Inzineasliih 3(3-0-6)
(Electric Circuit Analysis)
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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, wye and delta circuits, basic theory of electric and magnetic field, 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.
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(Signals and Systems)
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Basic signals and systems, a relationship between input signal and output signals, signal
types, system types. Continuous-time Fourier series and Fourier transform. Frequency-domain analysis.
Fast sampling theorem. The Fast Fourier Transform (FFT). Review of Laplace transform and its
application to analyse continuous-time linear time invariant systems. Frequency response function of
continuous-time linear time invariant systems. Filter analysis and applications. Z-transform and z-transfer
function representations. Frequency response function of discrete-time linear time invariant systems.

Discrete-time processing of discrete-time signals by discrete-time filtering. Application examples and the

use of MATLAB for signal and system analysis.
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INC 222 NYHFaINAZNIVONMMUVIIDIAING 3(3-0-6)
(Logic Theory and Digital Circuit Design)
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Number systems and Codes: binary, BCD, Gray, ASCII, parity method for error
detection, Boolean theorems and truth tables, Logic gates, Combinational logic circuits, Simplifying logic
circuit using Boolean theorems, Karnaugh map method, Multiple output, NAND and NOR gates,
Applications of logic circuits, Flip-Flop, Sequential circuit analysis and design, Synchronous and
Asynchronous circuits, State diagram and state table, Integrated-circuit logic families (TTL, CMOS etc.),
IC interfacing, SSI and MSI logic circuit design, Decoder and Encoder, Multiplexer and Demultiplexer,
Counter and shift register, A/D and D/A converter, Digital circuit design, implement, analysis and

troubleshooting.
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(Electronics for Automation System)
a o o 1 a d FY . . .
JTaAUneU : INC 111 MR35 11N (Electric Circuit
. A d‘ = )\l
Analysis) Hiyoaum

dy a @ 4 = 1T adg [ Jq ¥
NUFTULFUADUANIADILUASNYHVIITDIADNIDU ﬂmaﬂymmazm‘aﬂnqm%mu
= 4 [ o J ] v =
ulﬂjﬂﬂLLﬁgcﬂLu@ﬁllﬂIﬂﬂ ﬂﬂﬂi%ﬂgﬂﬁmuﬂJTﬂ! 'Nﬁ]3ﬁ]'IEJUI,V‘I@]3\‘1’6EJ'I\‘N'IEJLLﬁgﬂ1§?J’l’)ﬂll‘]_l‘]_l'NfﬂiVl’J

(% a 1 a I'4 o
u,'imu”h\lmﬂ 1/]311!“])'?{!@1@% 2 50880 (BJT) uazmm%ﬁmaﬁﬁum"lvﬁj\h (FET) MIN1uuae



95

[ 9

o 1 a 1% a J
UANHUS VBN UAANC Lm%mﬂuﬂﬂﬁ%ﬂllllllﬂﬁ NITAUAIICH ngﬂ"lﬁ’f)’f)ﬂll‘].lﬂ?\i%ﬁlfﬂfﬂﬂﬂal%)

P}

4 1

a a 4 9| o = o @ vAa
NITUFTINDT 2 T0UND LLﬁZ“VIﬁ"Iu"“HﬁL@@iﬁuHJUH\IV\h o0uonil NYHHNITNNIU anHUSTUUA
o L I v v I a 13 a
domruamnizuazmslszgna lgaueeiuenil dnvazauia anuiuwdadu vaz idudadu

a adg a 1 K {
ﬂ”|s’Jm5wﬁuazaammmwamamaﬂmauﬂﬁ YU Uﬂﬁlillﬂﬂﬂﬂiﬂhlw 1993NTBIAIINDUALINTVEY
1 < 9 79 ¥ ‘a a 4

UUUAN wWuau ﬂ"lﬁﬂ'i%&gﬂ@ﬂﬂﬁ”l‘l!@ﬂﬂimﬂLaﬂ‘ﬂSBUﬂfﬂmgﬂ"ﬁ‘ﬂﬂﬂﬂﬂ

Basic semiconductor physics and p-n junction theory, Diodes and zener Diodes
characteristics andallications, Wave shaping circuits, simple DC power supply and DC voltage multiplier
circuit design, Bipolar Junction Transistor (BJT) and Field Effect Transistor (FET) operations,
characteristics and specifications. DC biasing technique. Analysis and design of BJT and FET circuits,
Operational amplifiers (op-amp), theory of operation, characteristic and applications of op-amp, linear

and non-linear characteristics, Analysis and design of selected electronic circuits such as power supply,

filter circuit, and amplifiers, application of electronic devices and experiments.
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(Programmable Logic Control)
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Overview of sequence control and its industrial applications, History of automation, Basic
mathematics and logic (Binary logic operations, Digital operations, Base, Number representation, Basic
computer arithmetic and coding), Common sensors for industrial automation, Basic control components

(Timer & counter, Hard wire control), Safety components, Control circuits, Motor control, Robotics,
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Pneumatic components and circuits, Electric actuator, motor drives, Basic logic operation, Overview and
classification of PLC, PLC applications, Programming unit and PC Software, Introduction to LADDER
diagram, Addressing, Timer, Counter, Problem analysis and program structure design, Data processing

operation, Local Human Machine Interface (HMI)

INC 252 UfiamsadnanaddnnsefingdmiuIaanssusnluia 1(0-3-3)
(Digital and Electronics Laboratory for Automation Engineering)
1173 UNBY : INC 111 M3)UA312112993 W31 (Electric Circuit
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Basic electrical circuit, Multimeter, Oscilloscope, Basic digital circuits design, Basic

electronic circuits design.

INC 281 Imaamamuyimmi I 2(0—4-4)
(Capstone Project I)
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@S UIAINT Computer Programming for Engineer, INC 223
ag a do [ v wa . .
AIANNIOHNATIMSUILUVOAIUIA Electronics for Automation
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Theory and Digital Circuit Design) YRR
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Students will be assigned in groups and work on a project that requires knowledge of

electronics, digital systems, and computer programming.

INC 300 ﬂ1§ﬁﬂx‘ﬂ1@ﬂﬁ1‘l’iﬂii?~l 2 (S/U)
(Industrial Training)
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All students are required to undergo industrial training for a minimum period of six weeks

during University’s summer break.

w

INC 311 AOAMKILIAINIUAL TLULAMMN 3(3-0-6)
(Engineering Statistics and Quality System)
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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.

INC 331 MIIANTINITNIQATIHNTIN 3(2-2-4)
(Industrial Process Measurement)
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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.
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INC 343 szuumsmuaauuuileunau 3(2-2-4)
(Feedback Control System)
ITIAUNBU: INC 212 FeyQyr1aamaz 52U (Signals and Systems)
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Open-loop and Closed-loop control. Mathematical models. Analysis of transfer functions
and state equations. Block diagrams. Signal-flow graph. Linearization. Analysis of steady-state response.
Routh-Hurwitz criterion. Frequency-domain analysis: Nyquist’s stability, polar plot, Bode plot, Nichol’s

chart. Root locus. Compensator design in time and frequency domain. Design with MATLAB.

INC 344 MINIVANAIZYIUNITNIQATIVINI TN 3(3-0-6)
(Industrial Process Control)
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NI (System Modelling and Analysis) WIthaum
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Process Control terminology and definition referring to ISA standard, Principles of

continuous process, Review of control systems foundation, Mathematical modeling of process,

Theoretical and experimental process characteristics, Process instrumentation symbol and diagram
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referring to ISA standard, Final control elements, Controller, and Converter, Theoretical and
experimental controller tuning. Control structures single loop, cascade, feedforward, ratio, selective,
override, and multivariable control. Computer simulation of process control systems, Examples of

industrial process control such as boiler control, distillation control, steam turbine controls.

INC 345 53‘1]‘1]ﬂ’J‘Uﬂuﬁ1ﬁﬂ%ﬂ!!ﬁ$ﬂ1ii’)i’)ﬂ!!ﬂﬂ 3(3-0-6)

(Sequence Control Systems and Design)
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ﬁugmﬂizmumiwaﬁ TUABUMTEENULIIAZ M3 AR gasmsnan uwugilandu
freudu Tuina ISA s8 WANMIAUANLL LT AT NMITAMTUAUMTHAA MTRRRLDULAZITY
I“]J‘iLLﬂiiJLL‘lJ“lJLL‘ﬁGIG]? ﬂiaﬁﬂ‘ﬂ1ﬂlﬂﬂﬂ1iﬂ’)ﬂﬂullﬁﬁﬂ?

Introduction to manufacturing process. Process design and construction. Recipes.
Sequential function chart (SFC). ISA 88 model. Batch control concepts. Production planning. Batch

programming. Case studies of batch control.

INC 351 ﬂ1i!%flu!!‘lj‘ﬂ38‘1.I‘]Jﬂ’J‘1.If’;mﬂi%‘ﬂjuﬂ1i!!ﬂzi%ﬂﬂ!ﬂ§ﬂﬂﬁ@gjﬂ 1(0-3-3)
(Process Control System and Instrumentation Drawing)
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Introduction to process control and instrumentation drawing. Process control and

instrumentation equipment. Symbols and abbreviations. P&ID diagram. SAMA diagram. Protection code.

Hazardous area Code. Color code. Piping specifications and related standard.

d
INC 362 5a:'uumu@mmzaﬂmuﬁwmuﬁamm 3(2-2-4)
(Computer-based Control and Monitoring Systems)
IMURUneU: CPE 100 Computer Programming for Engineer
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Introduction to microprocessor, the Computer-Based Control and Monitoring Systems
used in automation systems including software and hardware. Computer programming for Control and
Monitoring Systems, i.e., C, C#, LabVIEW and Matlab-Simulink. Programming for microcontroller to
process digital and analog signals. Programming techniques for microcontroller-based automation
systems. Protocol design and development for data communication between computer and
microcontroller. Design and develop real-word applications for Computer-based Control and Monitoring

Systems. Study and design sensor circuits, signal conditioner circuits and driver circuits.
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INC 363 5$‘U‘Ulﬂ%f’)éﬁ1EI!m%“ﬂﬂﬂﬂlnﬁ‘ﬂ1ﬂi’2ﬂﬁ1‘ﬁﬂiﬁu 3(3—0-6)

(Industrial Network and Software)
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OSI reference model (7 layers), Fundamentals of data communication, 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, Fog computing, Cyber

Security in Automation, Functional Safety System.
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INC 364 STUVIANTNITNEA 3(3-0-6)

(Manufacturing Execution System)
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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
IDEF0 and IDEF1X. Dashboard for manufacturing performance.
INC 365 ”ﬁﬁiﬁ‘ﬁ1suazmiﬁmﬁm&iuﬁm%’mzw%m%ﬁ 3(3-0-6)

(Introduction to Managerial and Financial Accounting for ERP

System)
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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 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
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decisions. Time horizon of plans and budgets. Business Report Systems. Business Intelligence and

Business Analytics. Corporate Performance Management.

o Y d
INC 366 suvanaInadadInly lulaslUsisaasesuay 3(3-0-6)
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(Microprocessor/Microcontroller-based Embedded Systems and Applications)
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Introduction to embedded systems, Embedded system development using high-level
language (C or others), IDE software tools, Assembly and C relationship, Memory model, C language
features for embedded systems programming, Sustainable and maintainable software development,
Software testing and debugging techniques, Software library design and implementation, Queue concept

and library programming, Background and foreground programming concept, Finite state machine design

and programming, Embedded system programming for measurement and control applications.
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(Capstone Project II for Automation Engineer Students)
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Students will be assigned in groups and work on a project that requires knowledge of the

advance classes to demonstrate how they can integrate all knowledge together in order to solve a complex

engineering problem.
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INC 391 anudasasuluaugaavnssn 3(3-0-6)
(Industrial Safety)
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Nature of accident in industrial and the need of accident prevention. Planning for safety such
as plant layout, machine guarding, maintenance, etc. Safety in specific hazard such as handling of

materials, welding, boiler operation, silo, electricity, toxic materials, flammable and explosive materials,

Organization and administration of safety program. Safety training and cost study in accident analysis.

INC 411 ﬂtffmmem%%mnsswi’fuge 3(3—0-6)
(Advanced Engineering Mathematics)
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Applications of first-order, second-order, and higher-order linear ordinary differential
equations (ODE) in system modeling. Solution to linear ODEs. Basic theory of systems of ODEs,
Homogenous and nonhomogenous linear ODEs. Transforms of Derivative and Integrals ODEs, ODEs

solution by Laplace Transform.

INC 413 3a90358ANNU TR0 d M3 UIZUUMSIANazAILAN 3(3-0-6)
(Reliability Engineering for Instrumentation Systems)
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Terms and definitions in reliability engineering. Statistics for reliability analysis.
Reliability in engineering design. Failure model and reliability of systems. Design for reliability.

Maintainability of systems. Safety for industrial instrumentation systems.

INC 421 nﬁéi’fuuazﬂ’m@umma%"lw% 3(3-0-6)

(Electrical Motor Drive and Control)
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Review of power electronic devices. Magnetic circuit concept. Principle of Mechanics:
Newton’s law, moment of inertia, electrical power and energy, electrical to mechanical energy
conversion. Electronic motor control. Quadrants of motor control operation. Pulse width modulation

techniques. DC motor control and drive. AC motor control and drive. Introduction to advanced control

systems for electrical motor drive.

do I3
INC 422 MImuANIIBIdNNselinamawmazuemesIviih 3(3-0-6)
(Control of Power Electronic Circuits and Electrical Motors)
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Introduction of power electronic systems. Review of power electronic devices. Driving

techniques for power electronic devices. Pulse width modulation techniques. Power electronic

converters. Control strategies for power electronic circuits. DC and AC motor control and drive.

Introduction to advanced control systems applied to power electronic systems.
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INC 431 anudasasslumsfadunsesiioin 3(3-0-6)
(Instrument Installation Safety)
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Electrical systems. Electric wire and cable: types, characteristics selection criteria.
Electrical installation in industry and building related to safety. Panel board, metering equipment, fuses
and circuit breaker. Protection of conductor against overloads. Motor and electric shock. Grounding
system. Electrical Installations in Potentially Explosive Locations. Instrument signal cabling.

Electromagnetic shielding.

INC 441 FTUUMIHANOAIUIIA 3(3-0-6)
(Manufacturing Automation Systems)
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Introduction to production systems. Automation and control technologies. Sensor and
actuator. Computer for manufacturing. Industrial robot systems. Material sorting and handling.

Transportation of material. Manufacturing systems. Quality control systems. Manufacturing support

systems.

INC 442 suumugufIgiiamug 3(3-0-6)
(State Space Control Systems)
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Introduction to state-space equations. System modeling using state-space equations.
Dynamic of systems using state variables. Introduction to linear systems. Solution to state equations.
Controllability. Observability. Stability analysis. Feedback control design. Observer design. Optimal

control

INC 443 ZUUMIVANLVVAIN 3(3—0-6)
(Digital Control Systems)
INTIAUNEU: INC 343 5zuum3nIuguuuvilound Feedback
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Introduction to digital control systems and data sampling systems. Sampling theorem. Z-
transform. Modelling of discrete-time systems on the z-domain and on the state variable domain.
Dynamic response in Z-domain. Stability analysis. Discrete equivalents. Discrete controller design:

emulation, root-locus, frequency-response methods, pole placement and observer design.

INC 444 NMSPONULLIAINTTHITUUIIN 3(3-0-6)

(Engineering Design of System Integration)
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Automation System Architecture. Fundamental of Systems Integration. Project Types of
systems Integration (EPC/EPCm/PMC). Scope of Works. Project Life Cycle. Project Definition. Front
End Engineering Design. Detailed Engineering Design. Engineering Delivers. Process Flow Diagram
design. Piping and instrumentation (P&ID) design. Instruments selections. Control Philosophy design.
Logic and Interlock Diagram. Automation System Architect Design. Safety Instrumented System design.
Controller programming. Graphic User Interface Design. Alarm design. Historian design. Factory

Acceptance Test (FAT). Site Acceptance Test (SAT) and Project database. (PBL subject)

INC 461 M3500NILUSTUVaNBINANIM NI MM 3(3-0-6)
(Real-Time Embedded System Design)
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Real-time system concept. Event-driven finite state machine design and programming.
Event and event queue concepts. Jump-table concept. Finite state machine design concept and tool. Finite
state machine programming. Multitask program concept. RTOS and kernel concept and features. RTOS
components and functions. Multitask system design and programming. Real-time system timing

performance analysis.

INC462  syuuanesnadsdtunduazmsldsunsuiditle 3(3-0-6)

(Embedded Linux and TCP/IP Programing)
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Linux OS commands and usage. Linux-based embedded systems. Complier usage. Main

function arguments. Program development using multiple files. Multiprocess-Multithread programming.
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Software subversion control system. TCP/IP protocol. Embedded TCP/IP stack library and programming.

Client-server system programming. Mobile embedded system programming.

INC 463 53ﬂﬂﬂ®uﬁ3!ﬂ®%q¢lﬁ1‘ﬁﬂiﬁ~l 3(3-0-6)

(Industrial Computer Systems)
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Computer systems hardware. Discrete state process control. Digital controller and
applications. Computer aided design. Computer aided manufacturing. Industrial robot systems. Computer

integrated manufacturing. Distributed control systems and SCADA.

INC 464 MSIFONABVDITTINAWALIZUVIN I UINA 3(3-0-6)
(Internet of Things and Automation)
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Internet of Things history and overview. Cloud computing. Software as a service. Distributed
service design patterns (distributed service, SOA, asynchronous, loose coupling, load distribution).
Asynchronous communication and protocols (AMQP, MQTT, CoAP, XMPP, HTTP). Embedded device
development guideline. NoSQL technology. Scalable web application guideline. Internet of Things

security.
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INC 482 MIANHIATINUIAINITNOA I UIA

3 (0-6-9)
(Automation Engineering Project Study)
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An individual or a group of students proposes a topic related to automation engineering, study

the topic’s feasibility, and design the overall system under the qualified faculty supervision

INC 484 1ASINUIAINTIHOATUNA 3(0-6-9)
(Automation Engineering Project)
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Continue implementing the designed proposal from INC 485 until the project is completed in
both theory and functionality.

INC 491 ¥veNIAY 1

3(3-0-6)
(Special Topic I)
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Current interesting or advance topics in the field of instrumentation and control
engineering (Lecture - 3 hours/week).

INC 492 YU NIAY 2

3(3-0-6)
(Special Topic II)
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Current interesting or advance topics in the field of instrumentation and control
engineering (Lecture - 3 hours/week).
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INC 493 ¥hdoiitay 3 3(2-2-4)
(Special Topic I1I)
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Current interesting or advance topics in the field of instrumentation and control

engineering (Lecture - 2 hours/week and Practice — 2 hours/week).

INC 494  ¥avoditan 4 3(2-2-4)
(Special Topic IV)
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Current interesting or advance topics in the field of instrumentation and control

engineering (Lecture - 2 hours/week and Practice — 2 hours/week).

INC 521 ms‘;zqmné’nya‘immszw 3(3-0-6)

(System Identification)
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Introduction to system identification. Review of random signals and stochastic processes.

White noise. Pseudo random binary sequences (PRBS). Nonparametric Identification using impulse and

step response methods. Correlation methods. Spectral analysis methods. Parameter Estimation: least

squares, generalized least squares, instrumental variables, prediction error methods. Dynamic models:
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ARMA and ARMAX. AR spectral estimation. Structure determination and order estimation. Model

validation. MIMO system identification. Practical issues in system identification

INC554 UNFUITU 3(3-0-6)
(Machine Vision)
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This course describes principles, theories and implementations of Machine Vision
algorithms and system. It includes the following topics. Overview of Machine Vision System:
Applications, Human Vision, Image Acquisition Systems, and Lighting. Digital image processing:
Geometric Transformation, Intensity Transformation, Spatial Filtering and Frequency Filtering. Machine
Vision Algorithms: Image Segmentation, Morphology, Edge Extraction, Segmentation and Fitting of
Geometric Primitives, and Template Matching. Camera Models and Introductory 3D Vision: Camera
Calibration, Robot Vision and 3D Geometric Transformation. Application-specific algorithms:

Classification and Optical Character Recognition (OCR).
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