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JudN 1 AansAned 1 IUIUKUBARN
GEN 111 apmdnunanasumaniiianmdiiuiia 3(3-0-6)

(Man and Ethics of Living)
LNG120  mwiasngumaly 3(3-0-6)
(General English)
MTH 101  Adlaaaas1 3(3-0-6)
(Mathematic 1)
PHY 103  WEN&FEMILANANIAINITUAEAS T 3(3-0-6)
(General Physics for Engineering Students 1)
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(General PhysicsLaboratory |)
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(Engineering Drawing)
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(Electric Circuit Analysis 1)
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(Systems Engineering Exploration)
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(Physical Education)
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(Learning and Problem Solving Skills)
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(Academic English)
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(Chemistry Laboratory)
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(Miracle of Thinking)
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(Test and Electronic Measurement Systems)
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(Thermal Engineering)
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(Modern Management and Leadership)
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(Industrial Safety)
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(Work Integrated Learning Preparation)
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iauidanluniiaiTdnsna 2
(General Education Elective Il)
ATLRBNLRI T

(Free Elective 1)
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GEN 101 wa@nwn 1(0-2-2)
(Physical Education)
Ayrdsaunau : Ll
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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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GEN 111 aiyuwdfiundnasearansiinanisaniuin 3(3-0-6)
(Man and Ethics of Living)
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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.
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GEN 121 sinwen1siteuiiaznisuitem 3(3-0-6)
(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; gsenerating

ideas, thinking creatively and laterally; modeling; evaluating; and presenting the project.
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GEN 231 uiAassduiinuan 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.
HAANSNISI38UTVReT183Y)
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(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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GEN 351 n15usnsdansgalvsinaznnaegin 3(3-0-6)
(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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LNG 120 AMEsangeialy 3 (3-0-6)
(General English)
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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.
HAAWSN15138u3 (Learning Outcomes)
1. Read and write short paragraphs that consist mainly of high frequency everyday language of

events, feelings, wishes, etc.



2. Listen and respond to topics related to daily life events such as personalities, appearances,
technology, past events, neishborhood and/or news.

3. Construct and extend a conversation in a variety of contexts.

4. Do self-study to improve English skills.

5. Recognize and use appropriate words to communicate with others about daily life events.

6. Have responsibility and ethical awareness.

LNG 220 AWNDINGEBITYINTG 3 (3-0-6)
(Academic English)
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The course aims at developing English communication skills covering listening, speaking,
reading, and writing. In particular, it emphasizes 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.
HAAWSN1338u3 (Learning Outcomes)
1. Identify purposes, main ideas and important details of texts on academic topics.
2. Interact with others in order to describe ideas, opinions or give reasons.
3. Ask and answer questions for information.
4. Make effective presentations on topics of interest.

5. Have responsibility and ethical awareness.



LNG 202 Basic Reading for Science and Technology 1(1-0-2)
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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 223 English for Workplace Communication 3(3-0-6)
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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:



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 304 Meeting and Discussions 1(1-0-2)
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This course aims at developing students’ ability to interact with each other effectively in a
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.



LNG 307 International E-mailing 1 (1-0-2)
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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.

CHM 103 AN 1% 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.
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 UZian15LA1 1(0-3-2)
(Chemistry Laboratory)
Ap119AUND : CHM 103 BIalSawniannuIz1 CHM 103
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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 amad1&aas 1 3(3-0-6)
(Mathematics 1)
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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
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, I'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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(Mathematics Il)
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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, 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.
Describe and convert functions to power, Taylor’s or Fourier series.
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.

© © N o g &

Find and describe equation of lines and plane in 3D-space.



MTH 201 AMAAIEAS 3 3(3-0-6)
(Mathematics Ill)
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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 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.
Find Laplace and inverse Laplace transforms.
Solve differential equations using Laplace transforms.

Solve partial differential equations using the method of separation of variables.
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Describe the basic geometry and concepts in vector and to apply in some applications.



9. Evaluate line integration, Surface integration and Volume integration.

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

PHY 103 W&nddmsutinAnuddanssuaians 1 3(3-0-6)

(General Physics for Engineering Student 1)
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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:
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PHY 191 UjuRnnsWEndlU 1 1(0-2-2)
(General Physics Laboratory 1)
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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.



Learning outcomes:
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Basic Magnetic circuit analysis. Transformers. Concepts of three- phase system.
Introduction to electric machinery. Generators, motors and their uses.
Learning outcomes:
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MEE 115 A5 08URUUIAINTIY 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.
Learning outcomes:

1. Weunmaiadanulnveaduadiunianailody
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(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.
Learning outcomes:
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INC 111 m5U{uRn1sIAINTIUTTUY 1(0-3-3)
(Systems Engineering Practice)
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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:
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(Electric Circuit Analysis 1)
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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
Learning outcomes:
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(Electric Circuit Analysis Il)
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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.
Learning outcomes:
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(Computer Programming for Instrumentation Engineering)
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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:
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(Systems Engineering Exploration)
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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:
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(Basic Electronic for Sensors and Actuators)
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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:
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(Digital System Design)
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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. $3nuazaSuneminnsinnuresafdviavuianaisla

2. aunsadeulusunsuiiorhaunundnnsversasaavavnnaisly

3. gnsadentdgunsnifdvialaegiaminzay

a. ansnalusunsuiiadonseseningunsaifidunousdentuadviale

5

aunsoailusunsuvnlulaseeulnsamesiieUssinanaoudogunsaliazuannale



INC 226 nsiamselniuazdiannsaiingd 2(1-2-4)
(Electrical and Electronic Measurements)
F¥UsAUnBY : INC 122 n1591A51292935 W11 (Electric Circuit Analysis 11) wagINC
221 Sidnusaiindilasfudmivgunsainsraiuuazaunsaiduindou
(Basic Electronic for Sensors and Actuators)¥3atsauniaunuien INC
221
fowiiddasnunsin Wy anuiiawaia amgndes Anuiewnss anududady (Dudunis
#OULTIBU NMIMIUEBU 1aNN1TIAAILUSNINTNINTELEATILAYARU LYY WSIAU NTEUE ANATUNIY
Bufiuaud fdslil Wudu nénnsiugrunsldnudefauaskaiiiaanmsldnuedesinluiuag
didnnseling
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:

v a A

1. j3nuaveiureAmdrAyiiiendesiunisin ndnnsvesnisindiudsnialnin gunsainse
wesinlifin-Bidnnseinddmiulvnssuansauagnzuaaduls

2. o3uIIMIlATEiNanTInTiAna NN tavitensldgunsaliedosinlnii-Bidnnseindls

3. 93UeTBnsdenldiinsin gunsalvieiniesiamsluin-Bidnnsedndle

4. eSunevieandansuiulswmdeaiiegunsainieindesinudeszuunismaliiin-Sidnvsednd
fuguld TnednsduarSeudndiinsmadenssu

5. annseauefionisesunelaglideyaiiinannsideuisenues

6. wandbiiupuausatunisineududi

7. wandlmiiuaudasysIsULATITTUNUTIAUADIVITN



INC 227  Bianwsalindanavnssy 3(3-0-6)
(Industrial Electronics)
Avisduriau : INC 221 Binusefindilasfudmiugunsainsasunazgunsaifuiniou
(Basic Electronic for Sensors and Actuators)
wuzihdiannseiindgnavnssuszuulnihd wivgeamnssugunsaldidnnselindindavilaeg
9 N%i%’U?‘fm%’UQiJﬂiajﬂaUﬂuﬁaﬂﬁLﬁﬂmaﬁﬂﬁ qﬂﬂiail,%amiammaﬂ NANNIIAIVANLUULNEIIDS
wlaslnszuaaduidunssuanss 1asudaidulinse-lnnse wadaiadinsuagiadu 19asudasli
nszuansalunszuaadu mswdsundanuliiudundinuna fuguvenssiuiemesiingnnis
%aﬂﬁLﬁﬂwsaﬁﬂﬁmuQmama% nsmuAuLaztuNemastNingliagg 9
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. @unsneSuieuagieszisasinihuazdidnnsedndildlusnugnavnssuls
2. annsnesunendnnIsvukasndanmMsauAnetgunsalniuaule
3. annsndeniarUszgndldgunsaimuaunuinsasig 4 Adutunisaunsls

4. awnsoeenwuuasiiiuazdidnnsetinddmiunugnamnssunudeorimuadliunle

INC 228  s2UUNNTIALAZNAGDU 2(1-2-4)
(Test and Electronic Measurement Systems)
JyndeAunau : INC 226 nsiamsinAuazdidannseiing (Electrical and
Electronic Measurements)

aa [

TN E1AYAUNITTIANTNUFIUUUIIRIATT iU Auazden Un n1sTndyain AL
Aanann n1stiu WWudy wdnnmsvihauvesaiesin Muwusmalniinszuansiuavadunieisnava iy
ussRunsERaduiuaud Audnu WWudy wdnmsgunsaladedyaanrasinewsiulas NI uad sy

nsaeuLiisy ndnnisiiugiunmsldnunagnaiiinannsldnueniosinddnnsedndssuunisinadel



Definition of measurement based on digital circuit such as bit's resolution, sampling, error,
count, etc. Principle of DC and AC signal measurement based on digital method such as voltage,
impedance, frequency, period, etc. Principle of signal generator (voltage and current) for
calibration. Using and effect of electronic instrument. Modern measurement system.

Learning outcomes:
1. §dnuazesuisdddqiisadunisin ndnnisvesnsin gunsaivieiniesindidnnsednd
wesilonagey gunsaituiinuarszuuteiiweiiifsadeaiunisin
2. oduIIMIlATiNanTInTiAnanIBnsiavitensldgunsaliedosinluin-Bidnnsetindls
3. eueiSmaidenliitnisin aunsaiveiriesianislwin-aidnmsedndle
4. oSurevieandanisuiulsmdeadiegunsainieindesinudeszuuniamaliiin-8idnvsednd

fuguld TnafinsAuinumnsouansdsn1smaimngsy

5. @nunsaAuALazIRTEiUssiunaimnssuiineatutdymafansan
6. aunsadnauamenisesunglaglideyaiiinanmsiseuimenuies
7. wansliiunuaunsalunisvianuduiiy
8. wansliiuAuiiasusTIULALITTOUTIUR DIV TN
INC 232 &ayayrouuasssuy 3(3-0-6)

(Signals and Systems)
AyrUsAunau: 13l
ﬁugmé’mﬁymuazizw ANUFNRUSSENINd B unaLasdyIe1dne Ussianees
Fyey e ‘Ui%LJW]“UENi%‘UUEJLAﬂiiJ‘IQIJ%LEJ%LL@%ﬂ’]iLL‘IJaW‘\!%LEJ%LLUUG]I@LﬁIEN nsulasanvaneuaznslyeu
dmsulnngiszuusuuidadudedesiivasununailiddy nsneuausmIIANETeITTUULUULDS
GulsiAsumuna nquinisualins wasFesuuunalddedes msulamBisfuutlidedes
nsuUasuEnLarNsuNUsEUUMeLEansLalasilaidy fladdunismevaueaudsniuivesssuunuuids
Fuludeleslidoununan nmsuszunanadyaauuulinadesiefinsesdygin nsesnuuy
Hawmodidesdy
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. mmmﬁaummﬁLaﬂumsa‘émﬂé’ﬁgmm%ﬂmudaLﬁaqmmaﬂé’
2. mmmi%’miLL‘daw\IﬁL&J%LLUUL’gmlu'm'aLﬁaaLLazmimeLL%mﬁaimiwﬁ”zgﬁg'lmLLUUhJGiaLﬁm
manala
3. aunsoldiedesdion1shnssissuuluuEaduilofia1sannsneUALEIMIALATANAYEY
sruunuudaduliiuusiuasumunanlsd

4. gunsaldlusunsuppuimesiieUssinanawasiinsevdyauwayszuula

INC 234 1585 190UUINIABIVDITZUULAZIATIZN 3(2-2-6)
(System Modelling and Analysis)
FyrdeAunau: INC 232 dygyrauazszuu (Signals and Systems) %38 Feuniauiuiv
INC 232
wafnvasszuuiledu wuusiasudadu msadruuusiaswwesszuui@ana i vedlva 13
AuSeu wazszuURinsiUasuwlatsenindauunanavetnuusiaondanate Ingldaunisids
AuNUS NMsulatanUatawuuinaadfianlsaniug wuaen1331889N159MUAIEABNTIMBS N1IRDUANRY
WUUTAIURLE WRUATWRUUUEEN N153ASziiadosnIneesssuy Msdnssdanuinnainiianinzasso
wugthnsauaukuuloundu NsmEUALEMIvnE Ué‘aﬂlmammiumsmmmquﬂauﬂé’mﬁaqé’u
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. awnsaldngniendnmansuasIAInsuaans lunsas 1 uUTIaeass UL AINTTULAL
ansouandidiuimginssuvesszuuty 9 vulawunald
2. annsavszendldmelindeivatinlun1sinseikasUseiiun1snauauevessuuldadule

3. annsaltlusunsumuagaarnlmnsslunsianikazinszingAnssuvesss uuadula



INC 241  WMALANTIIANUIAINSUIAING 3(3-0-6)
(Computational Techniques for Engineers)
AvrUsAunou: Taidl
nssulusunsuly MATLAB uag Python Lnmasuaziunsng nsuiaddauduunasaunisiduduy
AneuvasaunsdulagodunisuendiUszneuveaunsndUsginnnesuazUsglides n1sidudass

s U

)
Fadu SdutuAinnzaasnnaeiianzes mandasuuedieiliidurenuningdnia nisussuiue
Turanaguenyas sudevisidaesosfigauuuidadu msmeyiusuasUsiusideianey dneuids
AlavYasaNNITY SNy
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. eenuuulusunauuazdaneifuildlunisuditommaemnesy neldnweeufiunoitugs 1w
MATLAB, Python WIDN1WDU 9 Mdeuin
2. Awnnevnuaudiveainned weind uazaunisiadu lngenfowwinvesiivadinidady
3. Fenldiedesdieomeenduasiivanzadlunmsuidymiivadavesundng
4. Uszgndlimadanisdunaidaavuas/Miodsiivadn ieatrenszurunislumsuidyminig

Jrnssulaegnununzay

INC 251  msaduAudenssnsiuulusunsuld 3(1-4-4)
(Programmable Logic Control)
a Y 1 a & A ¢ & v o [ ' [y ¢ o o
Jy1UsAUNaU: INC 221 diannselindiiasnudmsuaunsalnsiaaunazaunsaiduinfiou
(Basic Electronic for Sensors and Actuators) LLag INC 223 n1522nLlUU
52UUAINA (Digital System Design) %3aliguLi

lAs9a319v8s PLC eiduratiugasing o lunadunauaziondng lugaunasanelii luganiie

|
o

Uszanananans NMsuseyndldanu PLC Tumsauauiuuainu Tusunsukasadsdmsuidoulusunsy



UURNIN15UsEEnAlgam PLC 19U N1SAILANENS N15AIUANNDINES N1TAIUANTEUVELALY NS
Uszananatoya msdnsedemsszninsdeyauardiuseussausevinaywiuaziaiosdnsogisine
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 communication, and simple Man-
Machine-Interface (MMI).
Learning outcomes:

1. @1N30Re9eIMUANAALUAMAT TR el

2. ansadeulusunsy [EC61131-3 szduaiasdnsuumdnld (/0 <500 points)

3. annsnUfuussiimugy PLC Wannsaldnulunisidousefidmualils

4. aansadeulusunIunsuaninadIufeUsTAUTEN IO LALIAT 0N TBE 1Y

INC 271 1AS991ULUUYIANNTS 1 3(2-2-6)

(Mini-Project I)

AyrdeAunau : INC141 n151deulusunsuaaunnasaIusulAINssuinau(Computer
Programming for Instrumentation Engineering), INC 221 8idnnsaiind
\askudwiugunsninsaniuuazgunsaifuindiou (Basic Electronic for
Sensors and Actuators) wag INC 223 n1s9anuuUszUUAINaG (Digital

System Design) #3aLiiguLyin
Tasanuitysanmssewindndidnnsedng fdsia wag n1slusunsumeuinmes dnAnwiazgn
wadungudey wagasiloufuRaidunisesnuuuuazairsgunsainulandiidivua
Students will be assigned in groups and work on a project that requires knowledge of
electronics, digital systems, and computer programming.
Learning outcomes:
1. awnsaUszgndldanudiiFsunwuiniuiiduainiudslunsdenldaunsalesniuuisas
sonuuuazdeulusunsuilonsinuazmunuogsels
2. @nsaRENLUUNIVIAdB VAT EHan T uLa LAt TuazlUsuN STeeniuULY

v dl

3. @U150AUAITRYATIAEIAUNITIARAZNITAIUANBE 1B ILANINA LS sun Lo lE U3

Y

= 1%
poNUUUINAsHazlgulUsuAsula



4. mmmﬁ%aua%@aﬂaﬁLﬁ'mf‘ﬁ"umﬁmazmsmuamaﬂwdwaﬁé’uﬂi’mﬂumiaaﬂLL‘UUN%LLaz
Weulusunsula

5. ansadanisinulungusaniuldegradusyuy

6. annsadeasiuismauldegiadilaiu

Y

7. asueuazmauAIuTgItesiuuvesulvilsansadlaldegataiau

INC 331  A1999NLUUTEUUAIUAN 3(3-0-6)
(Control System Design)
Ayrdedunou: Tl
VNUNIUNENNITNITATUANLUUNTA, EAUTAIN, LAZNITIATIEININIRITOMUUARMENYMIE
VYBITLUUMIUAN NITIATIENLALEBNLUUTEUUAIUANIAEIEIBNISIANTIN NTIATIENRAYRNLUUTEUY

a LY o (Y s

ﬂ’JUF’]lIﬁ?]j'JEJLVlﬂﬁﬂUUIﬂLﬂJuﬂ’ﬂiJal LLugij’]ﬂWiﬂ’JU@NLLUU@%Wa ﬂ’J’]@JﬁNWUﬁi%M’j’NI@LMUL@&LL&%L‘?}@ 13
2ENLUUMIAIUANKUUARY AAI8TTNITAUTINUATLNUAINIUANTAT 1aua UL UNa YR URUUNS
AIUANAILLBNYIWITAMTUNITRONLUY
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. W lAMunneYeITaMNLAAMEN YL YDINITAIVANTTUUKAL AL TOMUAIANEN B AINAT
Tulawuiunnsafulddmiussuuiuudeiieuarlisoios
2. @anseilAsIEY enuUuKaziUSBUBUsEUUTauuUBaduildimadauazlassnnsnisauay
LUUALAY (classical control) dmsuszuuuuuseiilowarlisoiledld
3. annsalilusunsudunidaarneimnssuiielinssilagoonuuusEUUAUANLUURBLT 09
wazlisiailadls

4. annseasiavUsslivlssaninmeesiiniuauiuung o 1o



INC 341 szuvsauainaiafiauasn1suszand gl 3(3-0-6)
(Embedded Systems and Applications 1)
Ayndadunou: INC 2218i8nwsefindifasdudmiugunsainsraduuazaunsaituindou
(Basic Electronic for Sensors and Actuators) &g INC 223 n1522nLUU
seUUAIa (Digital System Design) W3aLiigutyi
29AUTENOUYDITEUUABLA LMD LAZLUlATADULYTALADSLUUATN 9 NITYINTUVDIADURILADS
uarlilasmeulnsaiaetasnsaunisuazsenduas Mussnanamearuduazgunsainondlussuy
lulpseulnsaand aeweaweuvail oty madoulusunsuninddmiussuvanenailaia ns
ponuuULazimulUsunsuionuAugUnsalseas msseniuukagiaulUsunsuiionisnsainuay
AIUAN miaaﬂLLUULLaaﬁwuﬂUiLmﬁuLﬁaﬁamﬁmﬂaﬁuqﬂﬂidgu
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. aun3095uelaTeadng Lagn1svinnuresneuiiwes lulasroulnsaass wag ssuvauaInails
7!

2. @U1300eNHUUKATHAILITUTUNSUAIUANQUNTILALIATOIINT LA



INC 342 szuvauainaiafiuazn1sUszana gy 2 3(3-0-6)
(Embedded Systems and Applications II)
Ayrdeduniau: INC341 szuvanasnarefuaznsuszendldanu 1 (Embedded Systems
and Applications 1)
peRUsEnoUvRITEUUaANDINalamausnailiiilussuun T inlasmIuANdRludA N15vnauYes
luganiglululasaeulnsaaes TUslnAoau1nsgIu 19asdsudyyIuseninessuvaueInalafiifiu
gunIalfania NMsialUsLNTUNITERNRUUKAETAIUNIUIKNINATWTduTUTEULaNDINAEles NS
ganuuuariaulUsunsuliviauvateni1finuiatase nsesnuuuagiaulsunsuifionts
?iammazmuqmﬂ%ﬁﬂs nsmulusunsulagldszuuuuansnunanase (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. @m1s0esuelasiasiavesszuvausnailsind i uss uuonlula
2. @UN9000NLUULAZHAIUNTUTLATUAIUNAID3Y Lﬁamuamqﬂmai \n3psdnsuarsruUSalua
3. annsnoonuuUkaziaulUsunsILUUMaeniinunaaie Iagldssuudfoinmsaunaiass

(RTOS)

INC 351  &@DRdIMIUIAINITUATNITAIUANANIN 3(3-0-6)
(Basic Engineering Statistics andQuality Control)
AdeAunau : 14l
fugunnuhandy fuvsdusoudios fuusdulidedes drasafudsdy fudsduuuunans
AUs MAduANUTLILLETIN NTPUILNTEYN MTIATIZAMNNMUTUTIN WURINNITAIUANNTEUIUATT
Weai wnuin sl weuiinnavan ununinIuAuBaEuwls LNuQiMmUANAMENYY AINAINNTD
VBINTEUIUNIT NTLUIUNSITEDAUUUMAEMILUT NTZUIUNTATUANATRLUUTIUNA
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. aunsaesuenarieseadndeyafismunlile

Y

2. @30T UELAEIATIEIINITHERN/N1TAIUANAMNIN

]
a v a o

3. gnsauszendldhuuinaesdeyanainveyaniivualila
INC 352 N133ANTEUIUNITNINRAGINNTTY 3(3-0-6)
(Industrial Process Measurement)
AwrdsAunau: 1l
wuzUInTINeN ﬁm:uLLazmm‘wma‘ﬁugmmaqmsi’m AuaUTATERALazITRaY AN
Duuazads anuliviveunsindfivse wieda anududasnisinassiunsinaamgiivay Wandaiu
You mstdu 4 dydnvallussuumsinnazeuay Bn1smununTsds eesmueiaiesiotaUiinm
1 9 maiden Andauazihzainuieiesiietn
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. @unsneSuiendnmsin aunsalvieiriesiiotasiudseing q Tunugmamnssald

2. annsnesunekazdentdaunsalmutenmuale



INC 353 AMSLT8ULUUTEUUAIUANNIEUIUNNSHAZIATa T TR 1(0-3-3)
(Process Control System and Instrumentation Drawing)
Ayrdsaunau: 1l
LUt UL UY izwmu@mﬂszmummazizwLﬂ%laqﬁai’ﬂ deyanual uazAgs wNunIN
P&ID WNUAIW SAMA ngLnauain1steaniu ﬂgmmeﬁmsﬁmumﬁuﬁé’umw NUTDANUAYBINITLAUYID
LazansgIUiieados
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:

% L3

1. wWhlanthi wasdyanwalnldunugunsaling 9 AlglussuumuaunssuiunsiagszuunIeedo
g2
2. W lananNSWEULUUTEUUATUALNTEUILUNITHAL SEUULATDIH TR

3. @UINEULUUTTUUAIUANNTEUIUNM LAY STULIATeilodala

INC 354  n1soonkuulse9uanludla 3(3-0-6)
(Factory Automation Design)
AyrdsAunau: 1l
Tusunsy IEC 61131-3 $uga SFC, IL uag ST msdudwdaya maifeudeuyudiuiaiasing Ml
N13AIUAY 151 ﬁuau@ﬁﬁyaaé{u SPUUAIUANKATEINTT SCADA N1IAIUAN MTIAABY WAy 9N
sruUNIRAnRUULTUYR AIULIATEIY ISA S88 Joadu ﬂ’li?{l@ﬁﬁ‘ﬁajﬂaigﬁUkﬂﬁ’m wag IT, OPC N5
Feurauuy WEB, lloTanudasnselasstieidosdu TPS, TPM, TOM way LEAN AUTOMATION {aedu
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, TOM and LEAN AUTOMATION
system and design.
Learning outcomes:

1. annsneenkuukarUssiiusyuumuANdnludAnIeean sy



2. ﬁﬂmﬂiﬁﬁ@uuqeﬂawLL’J%%%‘U‘Uﬂ’)UﬂﬂJﬁTﬁ%Uﬂ?iﬂ’lUﬂllﬂi%‘U’J‘Hﬂ’]iLLﬁ%Q@ﬁWMﬂiﬁNﬂﬁ%ﬂ@U
3. @1U1T099NLUULAZUIZIIUNTEUIUNNSLEAN AUTOMATION

4. @NTRAUILONEITITUUAIUANAMTULEAN AUTOMATION

INC 355  A1598NKUUNTZUIUNITINLULRA 3(2-2-6)
(Process Automation Design)
FyrdeAunau: INC 331 N1599NLUUTEUUAIUAN (Control System Design) w3aLiiguLin
1811LALAUNUIBVBILUIAATUNITEDNUUUNTEUIUNITATULUINTTIUVDY ISA TLATIEhAE
2RNLUUNITUIUNITAIUAL: 38UUF’]’JUQ3J'NL‘T.Jﬂi%UUﬂ’JUﬂﬂJLLUULLﬂﬁLﬂW i%UUﬂ'JUﬂNLLUUI@L’JQﬂ?ﬁ
FEUUMIUANKUUAUGMLIUT 33UUﬂ3UQMLLUUﬂau1UGﬁ’1WﬁW LLﬂ%i%UUﬁﬁﬁﬂJ@ﬁm“U’]Lsiljﬂ‘wa’]EJVﬁ\‘iLLa3
FyaauIeenvaten1 Insisiiazesnwuuuulauunsadinaansiazlunisu)ua
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:
1L @ sanaulusensunIueulIAalun1seenikuunIsuIuN1IsAIuAY (process control
philosophy) audemuuals
2. @1u15085 U1EuarILATIZY UIAALUNITEBNLUUNTZUIUNITAIUAY (process control
philosophy) audenuuale
3. anunsaidenidgunsaifivanzauiu wwiAalunisesniuunszUILNNTAIUAN (process control
philosophy) augenuuals
4. @UNINDNKUU LWIAATUNITOBNKUUNTEUIUNITAIUAY (process control philosophy) A

UYDNNUAYBINTEUIUNT (process requirements) 161



INC 361  wialulaglssufana 3(3-0-6)
(Digital Factory Technologies)
FvrUsAunau : laidl
TuinadaBevns OSI (7 sedv) flugrunisdearsteyanisuengatunousdonuasAinaisnis
AIUANTBINE A5 (Master Slave/Token Passing/CSMA) Hunisdeanstayauuuliarslusinnea
seiutuedotsuarduthdsteya msfoastoyauuulians Tuna 15A95 Tusussuudaludfiniete
JEAULLERS 1ATeUETEAURUNTAl 1ATBUETEAUMIEAIUAY WSeTewuweskuUlianelinfanisnia
gna1mnTsx (OLE for process control) inalulaggiudaya maluladiiunisuszaiawuunand ssuy
Tan13n1snanAulaenie szuulAIeU1eluusnlul@ ssuudanisanudasndsuazinalulad
gAaMNTIN 4.0
OSl 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:

a

1. annsainsgisaziuisufisumaluladfifoadedlsd Usenouse naluladindedislusu
9n&E1MNT3H (Industrial Networks) inalulagiganiasniagnannssy (Industrial software) syuu
asauAiianIHARLATUTINININEINTBANT (MES and ERP) Wavgmamnssu 4.0 (Industry
4.0)

2. awnsadenmalulaginedislusugnamnssy (Industrial Networks) inalulagegasiuisnig
9AaMNT3Y (Industrial software) S¥UUATAUMALT BN THARLALUTIN TN NEINTBIANT (MES

and ERP) waganainnssy 4.0 (Industry 4.0) winngausudanivuale



INC 371 1AS99TUUUUYIUINTG 2 3(2-2-6)
(Mini-Project II)
AydeAunau : INC 271 TATsUKUUYsaINIT 1 (Mini-Project 1) iaiiguwin
Tassnuiiysannsseninemanisnuniseenuuuisasiiliiwazdidnnsedind, msuszaiana
Ty auagsyuy wazn1seenkuusruUAUANkuUloundu WnAinwazgnuualunquees uazasile
UftRasdumsseniuuiaraivgunsaividendtammalandiidmua
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. mmsaﬂszqﬂﬁmmiﬁléfﬁmm'awﬁwﬁﬁLﬁ&ﬁ@qﬁumiaamwmaﬂﬂw%LLazﬁLﬁﬂwﬁaﬁﬂé,
MsUsTInaNadyaN, WagnseenkuusTUUMmUANloLidamiidmusld
2. annsarvuauagivifonadayiideinsfnwegstnnuluuunmainenmanfuazdsay
3. annsamdeyaiethiausfavademaimngsy u Yagtu nufenulusdniianansaldudiym
faulald

4. gnsadnauamela MURUNTNNY wasUssendmaliadanariienitayyaulala

INC 381  n1sElneugnamNIsy 2(S/V)
(Industrial Training)
AyrUsAunou: Taidl
UnAnwazdesdirnaululssugeamnssy lideendn 6 dUav ludisUaniaiiay
All students are required to undergo industrial training for a minimum period of six weeks
during University’s summer break.
Learning outcomes:
1. 'E']ﬂr;Jumiv‘m'mﬁqmﬂiéfmiaLLaGUENLa’]’mﬁﬂﬁﬁﬁmmﬁmmm
2. Whlaunumminiivewmuieaarasesssuinndn

3. UszgnaldanuinieinudmnssuseuumuauLazAseslleind miununlasuteuniig



INC 382 MMSIATENITEUITANNTTNNNY 2(S/U)
(Work Integrated Learning Preparation)
FvrUsAunau: laidl

v a A

VIANNTT WWIAA UagNTEUIUNISVOINUSEUITINNTNUY seleutedeAuiliieides Aaus
flugunaznaialunisainsau mmé’ﬁugmlumsﬂﬁﬂ’ﬁmu 158 oA slazUYwEAUTUS NI
YAFNAN srUUMIUIMIAmluaauUsEneunts malansiEue NMadeuseay

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. W RAUNUIMNTNNVDINULDIAZ IS UTITUIVITN

2. Wwilandnnis wulAntunisyinauluanulsenaunns

INC 411 aduuaaanelusmuanavingsy 3(3-0-6)
(Industrial Safety)
deAunau : il
sysuyAvesgURdlunugnainnssy anudnduvesnistesiugifdeuasnisiaduasisniy
Uaonse nquijvesnisiingdfig esdnsuaznisuimsanuasnde nsineusiieriuauUasnsie
wanmsUIMsAIEsIazsmUANALgaLEe Jadeuyudiugtimg medaniudasadodeszuy
ngvneiiAdesiunidasndy warammasadtlusnuawizin wu msdesiudadde nsvude

Fan v ey anshildl wagdngsedn sauvisendieunde fendulisdelunugnavnssy nseeniuy

9 9

[ (%
v A

ﬁuuwugmsuawzwgsmwmammﬂaaﬂﬁa 5’]&5&@’1&%’]@5;’%:’]‘14 IEC 61508 Lag [EC 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. anunsadila e3une wardiemedanimdune waranmidssiiorafinduld sudaneilade
2. awnsaiauauuzderiunisudluasdestunioanuuindunsefienaiiatu naesauanns
lgnannisnisuimsaudasnds wazvianuilalungfinssuvesauluaninwindaunis
yhaufivednadonnudaondelunuiy
3. annsadnlangminedfeanuvasadsividuldlulssmalutiagiu nguaisussanu uas
noMaelseny

4. aunsneaNKUUTUIIugIuYesTEUUYTANMSANUAeniunuteivuald

INC 471 M5ANEIIATIUIAINTTUNMTIALAZAIUAN 3(0-6-9)
(Control and Instrumentation Engineering Project Study)
FyrdeAunau: drmsutindneUgaring
FnAnwiudazauvionguinisaueiitelassunisimnssunisiauazaiuny 10ty

a

MmsfnwesniuukazaslasunglinAIuANYee113I N TR
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. @unsneSuisuIAnuazesinNuITlFsuaINAdE
2. mmﬁmzqﬁasﬁami‘v‘fﬂﬁiNmLﬁaf\mmiﬁﬂwﬂﬁ
3. ansndaeieunenuiieaueiidelasanuiinseurqumsdnuanuduldlduasiunuay
nsvilassiiday

4. anansainsiduaransdsnuvesiauililulassnulasgagniesseileuiuuinm

'
v 4

5. aunsalduazianslimiuseidouisidenandas

Y



INC 473 MSYSAUINTIREUITUNT9UY 1: 1A 6(0-18-12)
(Work Integrated Learning I: Project)
Ayrdsaunau: 1l
fmunlasanuAnuniiuanstamfidfyvesesdng waglnsgiuuamenisuidymitanansaii
IWlumangud uagyfua mandoussaulassswiuansfeinguszasd wuianudn 35nsdne
LHUNTTYINNY WazaUUTEaT8918 Y8l AT N UM US BE3 TIN5V
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. @159 3nsed wazdauauuinandaynn Inenisussyndlinguduarnisufualunig
Innssuszuumuntiaziazesiotamulassdilafue unangld
2. mmsm’ﬁ’mﬁﬂmwmmﬂﬂzww'%ﬂmaiéfmi@uasuaqLa”mﬁﬂﬁﬁﬁmmLs?i'msngmmaqmmmsm

LarNIN TG IUNANGAS

INC 474 MISYSUINITIREUITINNITINGU 2: A3 3(0-9-6)
(Work Integrated Learning Il: Knowledge)
AyrdsAunau: 1l
msiFeudinadalusuimnssuszuui sududmivindnlunuimassussuumuauuay
Lﬂ%@x‘iﬁ@’?ﬂ ﬁquUH’]iyj‘iﬂﬂﬂ’ﬁ‘igUUﬂ’lUﬂﬂJ ﬂ’]i‘U%‘Vi’ﬁIﬂiﬂﬂ’]iaﬂ’JﬂiimL‘ﬁ@ﬂgllu msaa”ﬂmﬁagama
AAINTIUDDAUUY ﬂi%U?Uﬂ’ﬁ@i’J“ﬂﬁ@UiUIiN"lu ﬂi%U’Juﬂ’]iﬁli’Jﬁ]ﬁ@UﬂﬁN’lu LL@BLEJﬂﬂ’]iIﬂix‘]ﬂ’]i‘Vl’]\‘l
IFINTTY
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. annsassyinguszasdranisinaula

2. awnsaruad aviauedeys asrausiieItesiununlasuteuningla

'
al

3. @wnInesungasfmNikasTinveNgnwsEuEmsUNTHNaULA

Y



INC 475  1A5991U3AINTTUNTIALATAIVAY 3(0-6-9)
(Control and Instrumentation Engineering Project)
Ju1deAunau: INC 471a15An¥1lAseeudAINgsun1siauazaluay (Control and
Instrumentation Engineering Project Study)
fudunsseilosnnin INC 471 msAnwilassudmnssumsiauazaiua eaiassuud
oonuuuliliadeauysaiidlunmnuiuasilerdunisvhan
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. ansaysanmsssdanuiuasinerluddmnssunsiawasamvauanldlule sanududgeving
g1
2. ansaUssndldvinwelunisuilatdgymlunisinlasanu
3. @NNNIAEBNUUUNMINARBIAUTEYAIATILIHANTVAGBINAL DS UIIANYBNEYDINAGHET LS

4. @IsuIEUONANUTINYAERSRoas Sy lR

INC 481 msgizmn'l'il,'%'ﬂufg"a"'mn'ﬁﬁ'm'm 3: 9uUsEn 3(0-9-6)
(Work Integrated Learning I: Routine Work)
AyrdsAunau: 1l
Foudwvuseideanazilnduwinuzivndnlunuimnssuszvumuguuaziai eadedn 165y
Uszaunsalwazuluyirdlun1svinnuiviniaing
Continual learning and practical skills in control systems and instrumentation engineering
works. Obtaining experiences and conceptual thinking in engineering careers.
Learning outcomes:
1. lp5udszaun1salassnnnnsvinguysedn
2. AsewiinGMTive e Az sEs TN TN

3. 1 lANTEUIUNTANYBAFUNNDITWIAINTTUTLUUAIUANLALLAT DI IM



