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252 U0A IFINTINITUUTN
1) dmugiinandinude 2.2.1 niede 2.2.2
v %A uutindnwlundazdnisinen
STAUTY
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2565 2666 2567 2568 2569
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AaIzLdau
Ruifieue1sdsulnvey 5,077,100 | 5,342,300 | 5,623,400 | 5,921,400 | 6,237,200
UANFATIINEUUNUAY
591 s1e3usalinsinun 8,460,100 | 12,108,300 | 15,772,400 | 19,453,400 | 19,769,200
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UANFATIINEUUNUAY
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2. ngpAvvinuzn1sdeans u 2 58I 6 nuIwia
3. nauvwinwemalulaguinnssy W 2 83 4 e
4. naavvinwemadugusenaunsilaysannis Ju 2 9183 5 widieia
5. NN WINWeNTLAUTINNF AN LS YUYY U 2 I 6 NUIwena
6. A ndenlumnadnwvily U 2 5193 6 mieia

2) NMsenuseIvaznsisulauNani1ss U183 ANwINLU
aNgnIUSUaIR TNy LU LB UlaUNAN SIS 8 N153RTe3uANwITRLY
~ = v ) & ~ = a a ) =
a11150 78Ul UNaNS S ULANUNANN N N15AEULBUNANISS S UNUMINGIRE Y haLI5
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TneludEnwsedunvssulitesnin 15 i
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UNANYIFYY AINUAAANEIS18TTIAUVITwIENwLU 91U 24
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o = ] & a =~ & a ~ ~ ° ot P
vastinAnwiusastul sulvdsiugruividnvesarninazanuisatnluussendldlunisas g
wAluladuinnssy n1sysan1smansaing q lumsiawmseunlytdymiviiudnuuasyusy
FIIMIHUNITINS AT TIAUAUDH ANV IUNINGIAY)

3.1) MevIdaRumNnanyaivesnTINedenangn Uy es 4 U

o

518 IAY ngne
00-400-080-005 UuWIAAEWINNTTY 2(1-3-3)
00-400-100-008 $INAI UN3. DU 3(2-3-5)
00-400-070-005 w1 lnglugaRivia 3(2-2-5)
00-400-080-006 N1FATTINYENNUTANTTY 2(1-3-3)
00-400-070-003 nw1danguluddsnuszdniu 3(2-2-5)
00-400-090-002 maidugusgneunisuagnisainegsnavy 3(2-3-5)
00-400-100-009 YUBUWINNTINAI9EATIA 3(1-4-4)
00-400-060-006 NMIIANITANNEULMAIFAIILANT 3(3-0-6)
00-400-090-003 MsHauauIBUdmSUgIAalu 2(1-3-3)
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3.2) INTIAUANBRAN Walv I ING R NANANTUSYYINT WHUNITANE

(%

~ = | a ¢ a A o PR v a
wuuiguleunanisiiew nauinemansuazinaluladvisendngasidiugrumenumalulad

WINNTTULIA?

F1e3vUIAU nlenn
00-400-100-008 $7NL¥i" UN3. 9 3(2-3-5)
00-400-070-003 n1wsenguluTinuszdiv 3(2-2-5)
00-400-090-002 msidugUsznounisuaznisasegsiaiv 3(2-3-5)
00-400-100-009 YBUWINNTINAI19EATIA 3(1-4-4)
00-400-090-003 M3t nauevIEUdmMIUTIATINL 2(1-3-3)

3.1.5 57839
1. vadanenialy 30 widaenn
General Education 30 Credits

1.1 nguivnyinwen1sAnasieassAkaznsunlyni 3 wileda dendnwilu

se3vwelul

Creative Thinking and Problem Solving Skill 3 credits. Select from the

following courses:
00-400-060-001  AdnraRiuazaaAnliluTInysyd Ty
Mathematics and Statistics for Daily Life
00-400-060-002  ANNTTAN
Art of Thinking
00-400-060-003  WWPATTENGIRAUIN
Miracle of Positive Thinking Power
00-400-060-004  INeFENIUAINDU
Answers in Science
00-400-060-005  BIUNINLIINTAR
Power of Thinking
00-400-060-006  NM3IANITAINAUAIFAIIUANTT

Failure Management to Success

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)
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1.2 ndaitiinuenisieans 12 wiieAn Widendnuiluseivdellil
Communication Skill 12 credits. Select from the following courses:
00-400-070-001 mmé’aﬂqmﬁamiﬁami 3(3-0-6)
English for Communication

00-400-070-002  @uNUINBIBINguluTInUsziniu 3(3-0-6)
English Conversation in Daily Life

00-400-070-003  awsangwludInuszdniu 3(2-2-5)
English in Daily Life

00-400-070-004  N1W13IN WLflDANANTTYI 3(2-2-5)
English for Fun

00-400-070-005  nwlnelugaddvia 3(2-2-5)
Thai in the Digital Age
1.3 ndaivinueimalulafuinngsy 4 wihedn Wdendnwluseivdeluil
Innovative Technology Skill 4 credits. Select from the following courses:
00-400-080-001  Aneneansiazinaluladadelvy 3(3-0-6)
Science and Modern Technology

00-400-080-002  ¥®4 (IT) diusall 3(1-4-4)
IT Essentials

00-400-080-003  $numinensviosdu $nv wms.dam 3(2-2-5)

Local Resource and RMUTI Conservation

00-400-080-004  yuaUU 3(1-4-4)
Mor Baan
00-400-080-005  WWIAAEUINATTY 2(1-3-3)

ldea to Innovation
00-400-080-006  NISASNVINWENIIUTANTTY 2(1-3-3)

Competence Building in Innovation
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1.4 nguivvinwenisilugusznounisidaysannis 5 wiieia Iiidendnwily

se3vwa Ul

Integrated Entrepreneurship Skill 5 credits. Select from the following

courses:

00-400-090-001

00-400-090-002

00-400-090-003

\naUsENaUNIS
Entrepreneur Masterclass

I v 1% a 1
nsiluduszneunisuagnisasegsnalug
Entrepreneurship and Business Creation
NsUNEUDUIBUAMTUTIAILYY

Pitching for Startup Business

3(2-2-5)

3(2-3-5)

2(1-3-3)

1.5 naydvwinvemsiidusiumedsaunasgusu 6 vihein Widendnwilusedn

oluil

Social and Community Engagement Skill 6 credits. Select from the

following courses:

00-400-100-001

00-400-100-002

00-400-100-003

00-400-100-004

00-400-100-005

00-400-100-006

00-400-100-007

NSHAILIAMN T INRAEFIAY

Life and Social Quality Development
ﬁmuazﬂfuwmmmﬁaqmmw

Sports and Recreation for Health
NMIAAUIYAGNNN

Personality Development

qeUndau

Isan Trekking

GEANGIELRNCT

Education Makes Human, Human Makes
Nation
iAswgianeifisafionsiauamnmiin
Sufficiency Economy for Developing Quality
of Lives

DN LAIZITIATATIA

Isan Creative Travel

3(3-0-6)

3(2-2-5)

3(2-2-5)

2(1-3-3)

3(2-2-5)

3(2-2-5)

2(1-3-3)



00-400-100-008
00-400-100-009

2. RUINIVUANTE
Major Courses
2.1 ynangiugi

Basic Course

30

FINA U39 3(2-3-5)
RMUTI DNA
YYUUIANTTUATIEATIA 3(1-4-4)

Creative Innovation Community
104 w8
104 Credits

2.1.1 N§UABINUFIUNNANAAIEATHALINGIAIENT 14 Nidefn 1An®191N

e walul

Basic Scientific and Mathematics Courses 14 credits

02-005-011-109

02-005-020-105

02-005-020-106

02-005-030-101

02-005-030-102

31-407-000-101

whaAsa 1 dmiudans 3(3-0-6)
Calculus 1 for Engineers

iliugu 3(3-0-6)
Fundamentals of Chemistry

UfoRnsedifugn 1(0-3-1)
Fundamentals of Chemistry Laboratory

#and 1 3(3-0-6)
Physics 1

UfuRn1sWEnd 1 1(0-3-1)

Physics Laboratory 1
AlnFNERSTUasEIvTUIMNTSY 3(3-0-6)

Advanecd Mathematics for Engineering

2.1.2 ngAnitugIunImnssunan 23 miheis Wdnwaingeivselull

Core Engineering Courses 23 Credits

31-407-050-102

31-407-050-103

31-407-070-101

WULUUIAINT T 3(2-3-5)
Engineering Drawing

NITVIUNITNER 3(3-0-6)
Manufacturing Processes
ﬂﬁiﬁﬂﬁugﬁumﬁmmmLﬂ'%lama 2(0-6-2)

Basic Training in Mechanical Engineering



31-407-070-102

31-407-070-206

31-407-070-207

31-407-100-101

31-407-120-101

31

NAANANTIFINT A

Engineering Mechanics
namansian

Mechanics of Materials
nsdansimilulunuimnssy
General Engineering Management
ASLUSLASUADUNILABS
Computer Programming
TARIFNINTTY

Engineering Materials

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

2.1.3 AFUATINUFIUNICIAINTINALIYIeN 6 vighn InAnwanseiviay

nauivenseluil

Elective Core Engineering Courses 6 Credits

1) WNUFIUNAINTIUANAVNBNIAINTILATOING

Specialist Elective Core in Mechanical Engineering

31-407-070-204

31-407-070-205

2) FWNUFIUNITAINTTUANIYNBNTAINTTUTEUUTN

Specialist Elective Core in Railway Engineering

31-407-070-204

31-407-070-205

weaslulauniing
Thermodynamics
naFNansUaalua

Fluid Mechanics

waslulauniing
Thermodynamics
nafNansYadlna

Fluid Mechanics

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3) FPINUFIUNITANTTUANIYNONIAINTTUTEUUBALUIIR YULUA oz

Uy rsehivg

Specialist Elective Core in Automation Robotics and Artificial

Intelligent Engineering

31-407-070-208 gauvnaransaznaransvadivailonu

Basic of Thermo-Fluid

3(3-0-6)
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31-407-077-004  sUUHIAILAZTEUUDIRTE 3(2-3-5)

Embedded and Intelligent System
2.2 A UANIZAU
Specific Courses
2.2.1 ngpsadumddmnssa 19 miwfn TiAnwanseivseluil
Compulsory Engineering Courses 19 Credits

31-407-071-302  AoufIwesIsluNITEALUUNIY 3(2-3-5)
AMINTTUAZOING
Computer Aided Design for Mechanical
Engineering

31-407-071-303 namansiA3esdnsna 3(3-0-6)
Mechanics of Machinery

31-407-071-304  NM59ENKUULLATEITNINA 3(3-0-6)
Machine Design

31-407-071-406  N13AIUANEALULA 3(3-0-6)
Automatic Control

31-407-071-407  ns&uazsiteuniana 3(3-0-6)
Mechanical Vibration

31-407-071-408  duuwilAssuiFnTsua3odna 1(0-3-1)
Mechanical Engineering Project Seminar

31-407-071-409 1Asan3enssuesedna 3(1-6-4)
Mechanical Engineering Project

2.2.2 3109AURINAB DN 19 nein

Elective Compulsory Courses 19 Credits
1) Srnenimnssumiena Wanwanseivsellil
Specialist Subjects in Mechanical Engineering

31-407-071-301 n1saelounuTou 3(3-0-6)
Heat Transfer

31-407-072-301 msvhanudusaznisuSueinie 3(3-0-6)

Refrigeration and Air Conditioning



31-407-072-302

31-407-072-403

31-407-072-404

31-407-072-405

31-407-072-406

33

UFTRnTImnssaaedna 1

Mechanical Engineering Laboratory 1
AMINTTUlTITNIAUNA

Power Plant Engineering
UftRnFimnssaneedna 2

Mechanical Engineering Laboratory 2
szuumuANsnluladelvg

Modern Automation Control System
msdanisluanuiemnssiaiona  NAMY  uae
ANUUaane

Mechanical Engineering Management, Energy

and Safety

2) 3 UBNIAINTIUTLUUIN WANwIaInseivsalul

Specialist Subjects in Railway System Engineering

31-407-071-301

31-407-074-301

31-407-074-302

31-407-074-303

31-407-074-404

31-407-074-405

nsanelauausou

Heat Transfer

Fordousalw

Railway Rolling Stock
UJURNITIFINTTUTTUUT I 1

Railway Engineering Laboratory 1
UHUANNSIAINTIUTTUUTN 2

Railway Engineering Laboratory 2
FZUUANUTDUAINTUIAINTINTZUUTN

Thermal System for Railway Engineering
NFIANITILUIMATINIZUUTI WASU  Lag
Aulasnse

Railway Engineering Management, Energy and

Safety

2(0-6-2)

3(3-0-6)

2(0-6-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(0-6-2)

2(0-6-2)

3(3-0-6)

3(3-0-6)



31-407-074-406

34

seuupIuANdnlulRadelvaldwiugnaimnssy
JEUUTN
Modern Automation Control System for

Railway System

3) 3P UDNIAINTINTLUUSNLULR viuewd uaslyausehivg

TrAnwIansedsse Ul

Specialist Subjects in Automation Robotics and Artificial

Intelligent Engineering

31-407-072-406

31-407-076-201

31-407-076-202

31-407-076-303

31-407-076-304

31-407-076-305

31-407-076-306

nsdanislusudmngsuaiesna ndewu uag
ANUUABANEY

Mechanical Engineering Management, Energy
and Safety

VANYaVBIINGINTVULUA

Fundamentals of Robotics
IFNTTUITUUANUS Y

Thermal System Engineering

gh
&y

va 1

ASIAINTSUTEUUOALUL R AUBUR LAY

ﬁ q
Uyayrsehing 1
Automation Robotics and Artificial Intelligent
Engineering Laboratory 1
wuzth Uy useivg
Introduction to Artificial Intelligent

UUAnsImInssuszuudnludd vueud wag
e Usehivg 2
Automation Robotics and Artificial Intelligent
Engineering Laboratory 2
Sumosiinvesaswddlunugaamnssy

Industrial Internet of Thing

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(0-6-2)

3(3-0-6)

2(0-6-2)

3(2-3-5)
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Elective Engineering Courses not less than 16 Credits

2.3.1 30N IFINISULATEINE IaanAnwnansedsne Uil

Specialist Subjects in Mechanical Engineering

31-407-032-201

31-407-073-001

31-407-073-002

31-407-073-003

31-407-073-004

31-407-073-005

31-407-073-006

31-407-073-007

31-407-073-008

31-407-073-009

31-407-073-010

31-407-073-011

31-407-073-012

nanyaveddrngsului

Fundamentals of Electrical Engineering
\Sessuddununely

Internal Combustion Engines
AmnssuAusauLazaedlva
Thermo-Fluid Engineering
N1361819UANTOULAZ NITUNIVOILIA
Heat and Mass Transfer
UfTRnunsianuBulasnsuueina
Practice in Refrigeration and Air Conditioning
AU INaAEnsYeslra
Computational Fluid Dynamics
NNT9RNLUUIZUUNINAUTOU

Thermal System Design
WATITUNULEDNUASWAIIIUNALNUY
Alternative and Renewable Energy Resources
annuAEns

Statics

WAFERTIAINTIN

Engineering Dynamics
Twudnduazlansedndenavnssy
Industrial Pneumatics and Hydraulics
sEUUMIUANIUNURREYNTTY

Industrial Control System
nMsTuaziedesiiet

Measurement and Instrumentation

2.3 nguindenmadmngsy Wdeendt 16 wiiedn WidenAnwieanudvien

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

2(0-6-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(2-3-5)



31-407-073-013

31-407-073-014

31-407-073-015

31-407-073-016

31-407-073-017

31-407-073-018

31-407-073-019

31-407-073-020
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usufdosiunasnsdssandldnu

Basic Robotics and Applications
MRS 038R

Engines Diagnosis

AMINTTUIULUA

Automotive Engineering
ﬂg‘jﬁ’amﬁmmium‘%aaﬂaﬁugm

Basic Mechanical Engineering Laboratory
mMsuftRsuveshaeiesnalulsaany
Millwright Skills Workshop

sz U UIBANAUTIRaTE T UL T
Numerical Method for Engineering
TWludiedunsdmsuimnssundena
Finite Element for Mechanical Engineering
danzmamnssuesena

Selected Topics in Mechanical Engineering

2.3.2 FWeNIFINTIUTEUUS N Midandnwiannsieduselud

Specialist Subjects in Railway System Engineering

31-407-075-001

31-407-075-002

31-407-075-003

31-407-075-004

31-407-075-005

31-407-075-006

AFINITUTTUUT L UDIAY

Introduction to Railway System Engineering

wanyavaimnssulnilussuusg
Fundamentals of Electrical Engineering in

Railway System

waluladsaluihausags

High Speed Train Technology
waluladmsvnssinwuazgouiigsdeideusoly
Rolling Stock Maintenance Technology
N150NLUULAZIIADITOTN

Design and Simulation of Railway Vehicles
syuutuTnsalu

Railway Braking System

3(2-3-5)

3(2-3-5)

3(3-0-6)

1(0-3-1)

2(0-6-2)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(2-3-5)

3(2-3-5)



31-407-075-007

31-407-075-008

31-407-075-009

31-407-075-010

31-407-075-011

31-407-075-012

31-407-075-013

37

nsusuenalusasg

Air Conditioning in Railway Vehicles
ﬁugmwai’mmw

Fundamentals of Railway Vehicle Dynamics
1AT9A519UATN1TODNKUURITOINT

Structure and Design of Locomotives
N1FIANITANUIAINTTUILUVVUAINIT
Railway Engineering Management
N133N15uaENTUHURANUMUTEUUTUAINIITN
Management and Operation in Railway

Systems
ﬁ’)%@LQW’]%W’]ﬁﬂ’JﬂiiiﬁﬂiW

Selected Topics in Railway Engineering

NSEEANIULALNNTANNTE

Friction and Wear

3(2-3-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

2.3.3 Y enimnTsussuusnlulii viueud waslgyniusshivg Widendnwian

e R0 UL

Specialist Subjects in Automation Robotics and Artificial Intelligence

System Engineering

31-407-077-001

31-407-077-002

31-407-077-003

Fenssuluidrnsussuudnlugd

Electrical Engineering for Automation System

AINLALLATDIND IS USEUUD ML ULRA
Measurement and Instrumentation for

Automation System

szuvihundnduazlansodnddmiuanamnssy

Industrial Pneumatics & Hydraulics System

3(2-3-5)

3(2-3-5)

3(2-3-5)
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31-407-077-005  szuumuAusnludfluaugnannssy 3(2-3-5)

Industrial Automation Control System

31-407-077-006  VuUHUADAENUNTIURALNITUTEENALTIU 3(2-3-5)
Industrial Robot and Applications in

Manufacturing Process

31-407-077-007 n13eonuwuUsanesiNlyaIUsehivg 3(2-3-5)

Artificial Intelligent Algorithm Design

31-407-077-008 ﬂ?iN@QLﬁusﬂaﬂLﬂ%‘@ﬁJﬂi 3(2-3-5)

Machine Vision

31-407-077-009 mimquwqmmmimLLaziz‘UUﬁmm% 3(2-3-5)
Industrial Control and SCADA

31-407-077-010  ANIAIUANATEUIUNIT 3(3-0-6)

Process Control

31-407-073-017 msuftRnuvestraaienalulssay 2(0-6-2)

Millwright Skills Workshop

2.4 nguivnasuasislssaunisallyan 7 mihein Wdnwansedsselull

Professional Experience Strengthening Courses 7 Credits

31-407-071-305 NNSHASEUANUNSDUNSHNUSLAUNITAIVITN 1(1-0-2)

Preparation for Professional Experience

31-407-071-306 @unnafnw 1 6(0-40-0)

Cooperative Education 1

3. NUINIVWAONLES 6 VUYNN
Free Electives 6 Credits
v = = = a <@ [ 1 ] a Ql' a, (Y] a a
dnd@nwauisadeniseuivilanlalddesndn 6 nuiein NlsseuluszaulSyyng lu

U Iedsmalulagsivuinadanu 1ng lasuaANUiuYaUINe1ToNUSNE kaL/vse Wt

AU
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Credits or more of any courses which are in the courses of undergraduate level at
Rajamangala University of Technology Isan can be registered under advisor’s or/and

head of the department’s approval.

3.1.6 WHUAISANY
1) WNUNMSANBINEUBLLE A1UAYdMNTSUeSeINa Sy endmnssuadena
Ynsdnendi 1
Y ENIANITTULASDING

= o
A1ANTANEYIN 1

00-400-070-003 Aw18angulurinysziniu 3(2-2-5)
00-400-070-005  awineluganavia 3(2-2-5)
00-400-080-005  WLIAAGUINNTTH 2(1-3-3)
02-005-011-109  uAaAad 1 dwiuleIng 3(3-0-6)
02-005-020-105  tAfiugu 3(3-0-6)
02-005-020-106 UFTANsIATTHLg Y 1(0-3-1)
02-005-030-101 W&N4 1 3(3-0-6)
02-005-030-102  Ufjusn1sW@nd 1 1(0-3-1)

s 19 wUQwne

A1ANTISANEIN 2

00-400-100-008 5NN 1M3. 98 3(2-3-5)
31-407-000-101 mimmam%%ugaﬁm%’u%aﬂﬁu 3(3-0-6)
31-407-050-102  WWeuLUUIAINTTY 3(2-3-5)
31-407-050-103 NSYUIUNITHER 3(3-0-6)
31-407-070-101 ﬂﬁﬂﬂﬁugﬂm’]ﬁﬂ’mﬁmLﬂ%l’eNﬂa 2(0-6-2)
31-407-070-102 nNaMan3IAINTIY 3(3-0-6)
31-407-120-101 Janifngsu 3(3-0-6)

594 20 wUQwAR



A1ANTISANEN 1

00-400-070-xxx
31-407-070-204
31-407-070-207
31-407-07x-xxx
31-407-07x-xxx
31-407-100-101

A1ANTSANEN 2

00-400-070-xxx
00-400-080-006
31-407-070-206
31-407-070-205
31-407-07x-xxx
31-407-07x-xxx

XX=XXX=XXXK-XXX
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Uns@nuen 2

ABUBNIAINTTULATIING

ndsAvIvinugnsdeans
weslulawring
mMsdamsluluaiemnss
nauAvdenmimnssneiosna 1
nauivdennaimnssueiona 2
nslUsunsuARNNINDS

94 18 wUQwAn

nauAvinwesdoans
NFaYInYEMInNT Iy
namansian

nafansvadiva
ndAvIABNMIMINTIILATDINa 3
namivudenmeimnssuesona 4
I nGenEs 1

s 19 wUqwAe

3(X-x-x)
3(3-0-6)
3(3-0-6)
3(x-x-x)
3(x-x-x)

3(2-3-5)

3(x-Xx-x)
2(1-3-3)
3(3-0-6)
3(3-0-6)
3(X-x-x)
2(x-x-x)

3(x-x-x)



A1ANTISANEIN 1

00-400-090-002
31-407-071-301
31-407-071-302
31-407-071-303
31-407-071-304
31-407-072-302
31-407-07x-xxx

A1ANTISANEIN 2

00-400-100-009
31-407-071-406
31-407-071-408
31-407-072-301
31-407-072-403
31-407-072-404

XX=XXX=XXX=-XXX
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Unsinue i 3

ABUBNIAINTTULATIING

[ £ [ % a 1
nsiluguszneunisuagnisasegsialu

A5a8lauALSaU

ARLRINEITIETUNITENLUUNNIIAINTTULATBING

NAFANSLASDIINTNA
A159BNWUULATIININA

UuRnIImNIsuAIeIna 1

NALIYNRONMIIIMINTIUATRING 5

YUYW IANTIUATEATIA
N13AIUANSHLLIA
dunnlasanuimnssuedena
msvhenuduaznisuiuene
AINTIULITN AU
UFTRnTimnssaLaiedna 2

a A P}
AYUADNLET 2

594 20 wuwAn

594 18 #uqwAA

3(2-3-5)
3(3-0-6)
3(2-3-5)
3(3-0-6)
3(3-0-6)
2(0-6-2)
3(X-Xx-x)

3(1-4-4)
3(3-0-6)
1(0-3-1)
3(3-0-6)
3(3-0-6)
2(0-6-2)

3(X-X-X)
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Unsenuen 4

ABUBNIAINTTULATIING

A1ANTISANEN 1

00-400-060-006 N159ANISANUEULMAEIFAINENST 3(3-0-6)
00-400-090-003 15U awevIUdnTUgIAa b 2(1-3-3)
31-407-071-305 NISIASEUAIUNTDUNITRNUSZAUNITAIT TN 1(1-0-2)
31-407-071-407 n5duaziteuniana 3(3-0-6)
31-407-071-409  1AS991U3FINTINATDING 3(1-6-4)
31-407-072-405  szuumuANsnlulRadelv 3(3-0-6)
31-407-072-406  N159nsTuLAMmMNTsNATeINa NEWIY karAINY  3(3-0-6)
Uaonsie
31-407-07x00x NIV LFONNIIMNTTUATOING 6 2(x-x-x)
3724 20 wUWAA
AANSANET 2
31-407-071-306 @nnafnw 1 6(0-40-0)

S 6 ¥U28nR
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2) WRUNSANELAUDLUY @1UIYIAINTIUATDING IV DNIAINTTUTLUUSN

Unsenued 1
APLDNIAINTTUTZUUT

o =]
A1ANTIIANYIN 1

o

00-400-070-003  Mwdanguludinuszaniu 3(2-2-5)
00-400-070-005 A winglugaavia 3(2-2-5)
00-400-080-005  wuaAAgUInNTIY 2(1-3-3)
02-005-011-109  uAaAad 1 dwiuleIng 3(3-0-6)
02-005-020-105  LAiliiugu 3(3-0-6)
02-005-020-106  UFTAN1sIATTHUg Y 1(0-3-1)
02-005-030-101 W&N4 1 3(3-0-6)
02-005-030-102  Ufjusn1sWand 1 1(0-3-1)

94 19 wUqwAn

A1ANTISANEIN 2

00-400-100-008 5NN UNT.8aU 3(2-3-5)
31-407-000-101 mﬁmmamﬁ”’uqaﬁm%’ui AINTTL 3(3-0-6)
31-407-050-102  LWHULULIAINTTY 3(2-3-5)
31-407-050-103 NILUIUNIINER 3(3-0-6)
31-407-070-101 miﬂﬂﬁugmmﬁmmim ,A304N3 2(0-6-2)
31-407-070-102 Naf@nsIAmINTI 3(3-0-6)
31-407-120-101 Janifngsu 3(3-0-6)

594 20 wUYAR



= =]
A1ANTIANYIN 1

00-400-070-xxx
31-407-070-204
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3.1.7 A195U88IY

00-400-060-001 AdiaAansuazadanldludiausedriu 3(3-0-6)
Mathematics and Statistics for Daily Life
F1U9AUNDY : -
Prerequisite : -

& o

wiyahukaznatdey dns1duTesazuazn1TUsEend MNUANISIEEY et
Larnisvereutise assneansideciu admidesfuiunisuitaynily
Pinuseaniu

Fraction and decimal, ratio percentage and application, linear
programming, interest and installments, introduction to logic, and

elementary statistics and problem solving in daily life

00-400-060-002 ANNT5AA 3(2-2-5)
Art of Thinking
AyUeAunay : -
Prerequisite : -
WUIAALAZNTEUIUNITARYBINYEE NITWAIMITRLAKAEAIINS NTIATIEN
Joya13ans lnenislinanassng msldmawa nsyuaunsdnduls nsysan
N1IMeAUARlugURUUAIS 9 NSkt nilagiiunisiseusiiunisuiun
waznsaIHaNLSULlosNIINALAR
Thinking concept and human thinking process, information and
knowledge seeking, information analysis through logical and reasoning,
decision — making process, integrative thinking for solving problems by

practice, learn to express logical ideas and create workpiece based on

own thought
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00-400-060-003 AAITTIWAIAAUIN 3(2-2-5)
Miracle of Positive Thinking Power
FvUsAunau : -
Prerequisite : -
UAITTENNANMUAN UTTLNNVBIANUAR ANAIYBINITAAUIN MENN1TATIS
AuAaUINLileTInTaugy nMsadeidsladledendyfutlamdin uay
msdanistutlymedisfiafdendadauin nsdAnvuiionisuidymilaeg
Bansaauindudag fuusmsianis fuduadey sivenmansuas
welulad wavduduy ¢
The miracle of thinking, the type of thinking, the value of positive
thinking, the concept and creation of positive thinking for a happy life,
to build encouragement when facing with problems, problems
management with positive mindset, case study for solving problems
with positive thinking in society, management, environmental, sciences,

technologies and others

00-400-060-004 AnNaAIanslAINBUY 3(2-2-5)
Answers in Science
Fv1U9AUNDY : -
Prerequisite : -
nsseranuuazaeuAanludinUsy s iusinss uaunsmeIne mEns
N13a59EUNRFIY N3N N15d1T9kaENTAR AT IwlaeTdmAlulaE
ansauwadiotulflunisuddymludinusesriusas nsiaundanuds
avasIARg N ALLaY SV
Asking and answering questions in daily life by using the scientific
method, developing hypotheses, planning, surveying, and analytical
thinking using information technology for problem solving in daily life

and social developing creative, and well-informed solutions
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00-400-060-005 @1UYNINUWINTTAN 3(2-2-5)

00-400-060-006

Power of Thinking

Fy1UsAunau : -

Prerequisite : -

VANNITHALITUUNITIUS S8UF JURUUNITARYRINYYE 535UYIRVRINTSAN
nswaunsAaliidulununguinisaauuunuan 6 lu Wensiasen
dunsizh a¥reassd WaruAnedresddansugia Weonisysauinisly
uitaym nseanuuUANAn NsARdauTRnsTufieadsassAuTanTTLAY
n1saseassanasuegndussuu nasldanudniuauiesegraduguluy
WInUszaniu

Principles and perceptual system, human thinking form, nature of
thinking, thinking development through six thinking hats to analyze,
synthesize, create, critically thinking for integrative problem-solving,
design thinking, innovative thinking to create innovation and systematic

portfolio construction, peacefully

MsTansANNENmaIgANEISY 3(3-0-6)
Failure Management to Success

FvUsAunau : -

Prerequisite : -

VOwHuazANEIAYVOIALANIUAILAZ AN T TUAIUAITYI9Y
15915379 wazn1sadudin ndesdlenaznagnénisianisauduivad
Wonudusa m'ﬁmﬁwﬁmméjmma’;LL@%WJW%"’]L%%V]N@?% N30
m’m&f’]L%ﬁmaﬁmiﬂizﬂauqiﬁﬁ] NINANYIANALTAILAYAINE ST
1145579 N19BuiaINANaNMaIgA1ud 5904 UTENBUNAS
LA ULHUNAENSLUN1SIANITANUAUMAT

Theory and importance of failure and success in working, business, and
life; tools and strategies to manage the failure for success; an analysis
of business failure and success; measurement of business success;
learning from entrepreneurial failure to success; writing strategic plan

for failure management
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00-400-070-001 mmé’qnqmﬁan'ﬁﬁami 3(3-0-6)
English for Communication
FyrdeAunau : -
Prerequisite : -
nslivinuznnssngulunisils wa 81 waziTeu edeasludin Uszdriu
auanunsainng 9 Inedenlddng duiuuaglasiaianiunivsngau
The use of English skills such as listening, speaking, reading, and writing
for daily life communication in various situations with appropriate

vocabularies, expressions, and structures use

00-400-070-002 gunuin1199ngeludinuszaniu 3(3-0-6)
English Conversation in Daily Life
Fy1UsAunaY : -
Prerequisite : -
NFAUNUINIYITINBAWAAIUNITAIRN o) TuTInUT291TU nsTdadwA
AU MUTAUSTINTDINVDINIE WTHWTUNITAUNU
General English conversation in various situations in daily life, The use

of appropriate vocabulary and idioms for the target culture,

Conversational etiquette
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00-400-070-003 NM199nquludInUsLINIU 3(2-2-5)
English in Daily Life
FvUAUNDY : -
Prerequisite : -
AN @ wazlseloanwdingulutinuszariuluaniunisalsig 9
nstinUfTRnsTiinueassangulunisite wa 811 uaziBou ilennsieans
ludInU 2917 UM L@ UAITAANS 9 TUUSUNUIUIEIALAL TRIUGTTY
fivannviane Taedenlddne duuuaglassadumeiivinzay
English vocabulary, expressions and sentences wused in various
situations, English practice in listening, speaking, reading and writing
skills for everyday life communication under various situations,

international contexts and cultural diversity by using appropriate

vocabulary, expressions and sentence structure

00-400-070-004 mmé’mqmﬁammmsw 3(2-2-5)
English for Fun
Fv1U9AUNDY : -
Prerequisite : -
Ay duu wazussloanwdinguluaniunisaiang 9 msinufualagly
N¥EAI¥I8INGY A1UNITHI N1TNA N1981U kazA15WY HIURINTTY
TUNUINIG NIENTE ATHANAT MTLAUAY LagNISUERIATAT
Vocabulary, idiom and expression in different situations, Practice English
Skills: listening speaking reading and writing through recreational

activities; watching TV, listening to music, playing games and staging a

play
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00-400-070-005 Awlnelugandiia 3(2-2-5)
Thai in the Digital Age
FvUAUNDY : -
Prerequisite : -
nslinlngludeledea n1ssvinviude asserussunisldniwinelu
FoAdTa Anudnadsassalunisldnien nisadsuuaviaiienisresen
msldnwilunsieansinudenivadmsuauine
The Use of Thai language in social media, media literacy, digital media

ethics code, creative thinking in language use, and development of a

concept for future language use through digital media

00-400-080-001 Angeansuazimaluladadelvg 3(3-0-6)
Science and Modern Technology
Fv1U9AUNDY : -
Prerequisite : -
Ingmaniuazmaluladasielvl weluladansaumenaznsioasusegnd
wnlduuazHanIEnuToInIsNaUAluladsaTiauardian wazindu
pszmiindifionisusuanmnisinsedin
Science and modern  technology, Applied information and
communication technology, Trends and impact of technological

development on life and society, Awareness for living adaptability
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00-400-080-002 ¥@4 (IT) dudiasdl 3(1-4-4)
IT Essentials
FU9AUNDY : -
Prerequisite : -
waluladasaune duwesinuaznisauau Tusunsuddnay lUsunsy
Uszynsdmiugunsaiiadeuil (Mobile Application) Msu3n1sUBAMUMLS
(Location-Based Services) Aa 126 A 8 31 A 2 R (Cloud Computing)

CY 2

A3vanouLnud (Digital Content) 9385550 UaTNYUUIeNIAEITo Y
NITUIUNITANLTI0DNUUUDE9E@519d55A (Design Thinking) n15ulule
Uselevtisemuewderiasdu

Learning of Information Technology, Internet and Browsing, Office
Program, Mobile Application, Location-Based Services, Cloud
Computing, Digital Content, Ethics and IT Laws, Design Thinking for self

and local using beneficially
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00-400-080-003 $n¥mdwennsviasdu $ne uns.da 3(2-2-5)
Local Resource and RMUTI Conservation
FvUsAunau : -
Prerequisite : -
ANUNRUNY Uizunnﬂaﬂuﬁﬂﬁmm@ﬁw§waﬁﬂiua$§ﬂua@ﬁam AUEGUPREIGE
Jovihgudoyansweinsiiesiulasmaluladansauma nsnsuumienisld
Uszlegdarnninensviosdu uniinedowmaluladsivunadany
wn1Ine1§ediden n1sldusslovinsneinsuasdmwandonluiiosdu
Jymdsndouuasninensluviosiu niseyinduariiugmineinsuas
Faandenluviesdu shdnwallazninensvesmningrdomaluladsvusag
U AViouLATYNAVIA
Meaning, types and importance of resources and environment, the
local resource surveys by information technology, settle the guidelines
of local environmental utilization, RMUTI Green University, the local
resource and environmental utilization, the local problems of
environment and resources, the local resource and environmental
conservation and restoration, RMUTI identity and resource for

economic reflection
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00-400-080-004 wuatu 3(1-4-4)
Mor Baan
FU9AUNDY : -
Prerequisite : -
svvuliluthudewdu wiaddluindoiu nseuemeadesdu szuu
Usgunludhu sliiuazauasunindesdu nisnsiadasasuiidedu
Aadsuazvrgeinurszuulniinludiu ndesddlufinedesufueinia
szuuUszUnlutu deunsunulduazaunsuniaiedy nsradauas
thysdnunsnsudidesiu
Basic of home electrical system; basic of electrical appliance; basic of
air conditioner; basic of home water supply system; basic of wood and
concrete works; basic of vehicle inspection; installation and
maintenance of home electrical system, electrical appliance, air
conditioner, home water system, basic wood and concrete works,
repair of basic wood and concrete works, inspection and maintenance

of vehicle
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00-400-080-005 wu2Anguinngsy 2(1-3-3)
Idea to Innovation
FyrdeAunau : -
Prerequisite : -
WUIAAYBIUTANTTULATUANNITIANITUTIANTTY NYBNNITUNINTEINEN
uinnssu Usstanmvesuinnssunassruuinauinnsm anudsulaias

AIUBUANARBNITIANITUTANTTU NAYNTAIUUIANTIU AUF A

ARYNSAULIANTIY AIUAILITATUNITWUITUVDIUTANTTY hASNTEUIUNNS

9

[ [

BOUTUUINNIIN S2UUNITIANITAINAASUNDLMLAAUINNT TN
ANARaTsaTIALazLsINsEuUlinANUAnaseasIAtuNTas N InnTTY
Lﬂ%laaﬁaiumiﬁmasimfluiwu

Concepts and principle of management of innovation; diffusion of
innovation theory; types of innovation and ecosystemic innovation;
business disruptions and systems dynamic influencing innovation
management; strategic innovation and its importance; competitive
innovation; idea management of innovation; creativity and idea-driven

for creating innovation; tools of systematic thinking



61

00-400-080-006 N385 19MINWENINUIANTTY 2(1-3-3)
Competence Building in Innovation
FvUsAunau : -
Prerequisite : -
nalnnistuipdeuutanssy n1sdnnislasenisudanssy n1sdnnisiy
lassa$199097iy N139AN15ATRUIBRlATINITUIRNTTY nalnAusuile
LLaZLLaﬂLUSEJUﬂa‘LﬂSLUﬂ’ﬁ“{JJULﬂ?ﬁmu%@ﬂﬁiﬁiLL‘U‘UEM?NGU'FJSUW N15@5190aY
ﬁﬂLﬁuaﬁuLLUUIﬂNﬂﬁﬁugmﬁmui’mmsmLL‘U‘U awmmﬁmuu‘ﬁugm%ﬂ
UsENBUNT
Innovation-driven mechanism; Entrepreneurship foundations;
Competitive strategies for entrepreneurship; Innovation in managing
entrepreneurship;  Innovation project  establishment;  Team
management; Team structure; Networking management in innovation
project; Collaboration in innovation project; Innovation-driven
mechanism  for  trans-disciplinarity;  Innovation-driven  project

prototyping and presentation

00-400-090-001 tneUszNauMIs 3(2-2-5)
Entrepreneur Masterclass
yrU9AUNDY : -
Prerequisite : -
waAansfuguszneunns madeuunugsfivegiadie nsesiiefidielunis
ALTIugIAY U skuadtuge winnsmanadasdiy ﬁugmﬂgmwﬁﬁﬁ%
entrepreneurial mindset, simple business plan writing, business
management tools, condensed financial statements, marketing basics,

and basic business law
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00-400-090-002 mslugusznaunisuaznsasnegsnalu 3(2-3-5)
Entrepreneurship and Business Creation
FyrUeAunau : -
Prerequisite : -
LuIAANISJURUIZNBUNIT 93581UTTUNINGIAV0IUTENBUNAS
N19719HUTINY N1sUsTEndldnalulagarsaumenas JUkUUN19gsAalng
WATANISIAT19T09 NMSTLULNUTINT
Entrepreneurial concepts; business ethics for entrepreneurs; business
planning; application of information technology and new business

models; negotiation techniques; writing business plan

00-400-090-003 MsUaUavIBMUFMTUTIN LN 2(1-3-3)
Pitching for Startup Business
yrUeAuUnau : -
Prerequisite : -
wwAnkazANNEAYvINITUIENevIBUdnsUsIAalu BeAUTENaUYDS
msiiaue ndesilolunisiiaue sULuuATEUs Msleseityriuay
guassalun1siuaue msuidgmianiznil Msauiyadnaimiiienis
Uaue ms@auuwunaqwﬁlﬁamiﬁwLauammmadwﬁﬂszﬁwﬁmw
Concept and importance of pitching techniques for startup business;
elements of pitching; tools for pitching; pitching styles; problems and
barriers analysis for pitching; problems solving; personal development

for pitching; writing strategic plan for effective pitching
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00-400-100-001 NITWAIUIAMAIMNTINLAZE AN 3(3-0-6)
Life and Social Quality Development
Fy1UsAunau : -
Prerequisite : -
USvgyruagnansssulunisansadiin uazn1sviiuvesyana n1sasng
WUIAALAZLIANARABAULDY 53TUEAUNITATINAMAINTIN UNUIM Wil
LazANNSURve URBAUe LA EBY NUTmsaueslidiuTinuas daau
ANSUITINAINTTUNEIAN NATANITATDILIAULALNITESINANNE
Tunsviaulviiuszansnamn
Dhamma (the Buddha's teaching) philosophy and principles in daily
life, and individual working, developing the right concepts and self-
attitudes; developing life quality, roles, accountabilities, and
responsibilities for oneself and others in accordance with Dhamma
(the Buddha's teaching), self-management according to life and
society, participating in social activities, the domination techniques

and developing effective work
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00-400-100-002 ﬁmuazﬁfuwmmil,ﬁaq%mw 3(2-2-5)

00-400-100-003

Sports and Recreation for Health

Fy1UsAunau : -

Prerequisite : -

AnwinarUfuRineauiBnnsesndidanie nsiasuaieanssanInnienie

Anvinueniseenidineuazidenfanssufusngaufunuies Anwvmdn

Lnvuinisileguam dafanssutumuinis weldnaridmdudselovd

BoudnsliFinuazmaiausiniu Bnnns Wudiuesdau Aflunsdss

pulufanuegnaiinugy fesenieuarisle iewanamn i

Study and Practice of how to exercise; increasing physical ability,
practicing exercises, choosing an appropriate sport for individual fitness,
studying nutrition needed for different age groups, organizing
recreational activities for leisure time, studying how to live and work as
a team, applying skills for effective leadership and followers for happy

living in order to develop a better quality of life

NSNAILIYARNAIN 3(2-2-5)
Personality Development

AyrdsAunau : -

Prerequisite : -

mmiﬁugmtﬁ'mﬁ’uqﬂaﬂmw Jadufidansnadoyndnnin nguj
YAANNIN NMUTUUTIYAGNNMABURNLaTYAGNAAETY 11581919
deau mswaluivuvu anminwaznisududaluaniunisaiing o

Personality fundamentals, Personality influencing factors, Personality
theory, Developing one's internal and external personality, Social

etiquette, Public speaking, Mental health and adjustment in various

situations
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00-400-100-004 faU1deu 2(1-3-3)
Isan Trekking
Fy1UsAunau : -
Prerequisite : -
Unlun1AdaIu AUUaINUAIENITININ ﬂﬂguiWﬁﬁUﬂ’ﬂuﬁwﬂﬂV]’Na’M’]i
nidausssulardiaNdau ITInvIauiuiuainunsBunsy walulad
wdsumadeniuinunsdundd ayulnstunisguaguainysvy 1Souan
ayulwsyuyu AansAudvayulnsluguau nsdlfnwnagilinujiiven
a0
Forests in Isan, Biodiversity, Herbs and Food security, Isan culture and
society, Isan way of life with forests and inorganic agriculture,
Alternative energy technology and organic agriculture, herbs and

community, Health Care Community Herbs Story, Community Way of

Eating with Herbs, case studies and field practice

00-400-100-005 &319AUa31991R 3(2-2-5)
Education Makes Human, Human Makes Nation
Fy1UsAunaY : -
Prerequisite : -
MaUasuwaedeny nsinszileumsdeny arudunadios N15236
wazUsengAivey waﬂiwuﬁlﬁ@mﬂmim%mLLazUizwqaﬁﬁuaU n1sUaariu
wazUsruuTunsIaLazUsengaiveu ﬂ’li%’ULﬂﬁlaumNmegﬁﬁ] QUEItIGN
nsUnAses nMsdlesnanawios ngrneifedesluiiausedriu Jgmuae
nsuiledymiinduludselne
Social transformation, Social organization, citizenhood, fraud and
misconduct, the impact of corruption and misconduct, Preventing and
suppressing mental and behavioral misconduct, Economic motivation,
Politics and democracy, Civil politics, Laws governing daily life,

Problems and solutions that arise in Thai society



66

00-400-100-006 LAsugRawsiieaian s RAIAMN I 3(2-2-5)
Sufficiency Economy for Developing Quality of Lives
Fy1UsAunau : -
Prerequisite : -
fuuazanudfyvesuivguasgianelfies ndnnisuesussguasugia
WOLNEN NIFINUNUNITRY N1599H AT LTLaZIANITNSNEINTNINNITNEAT
pgmINzay nMsdmanUsyyiasugianeiesnyusuldlunisusenaunis
g3f9 imsugRaneifisslussiuiminiienmeiaususulay daa
The background and importance of the Sufficiency Economy
Philosophy, principles of Sufficiency Economy Philosophy, financial
planning, savings, proper use and management of agricultural
resources, applying Sufficiency Economy Philosophy in  business
operations, progressive sufficiency economy for community and social

development

00-400-100-007 D&MW AL TIAT19ETIA 2(1-3-3)
Isan Creative Travel
FvUsAunau : -
Prerequisite : -
n3nensmsviesiiealunadanuy susuiumviesiien mnuUnEluifuns
viouealneyuvu nadeslsanisvieadien lnsyuwuiudadnualviesiy
danu ﬁﬁmiiuﬁfuwmmimiﬁmLﬁmimmgmu ﬁﬂﬂiiuﬂ'ﬁviml,ﬁa’ﬂmwmu
Beadaassn msvieafielasguvudaieassafumaluladfdvaguyy
Inerafumsvieuiealagyuruideaiieassd lneinnsSeusonsddnw
IEERINTRIERRK
Tourism resources in Isan, community and tourism, new normal and
community based tourism, relationship between community based
tourism and Isan local identity, recreational activities and creative
tourism, volunteer and community based tourism, case study and field

practice
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00-400-100-008 51M4%31 UN.961U 3(2-3-5)
RMUTI DNA
FU9AUNDY : -
Prerequisite : -
Sausssuiiududay 8n 12 Aes 14 UsziRmansveuminerdemalulad
FYUIAADAIU dnanwalUndin yanadAty Avdiin n13as1auulfindnenan
\ieviesdiy msammuﬁwu’lﬁqmuﬁmﬁu
Cultures of local Isan, 1 2 traditions 1 4 ways of life; history of
Rajamangala University of Technology lIsan, outstanding identity of

graduates; famous people and university alumni; conceptualization of

volunteer for local; planning to develop local community

00-400-100-009 YUBUUINNTIUAZ19E5A 3(1-4-4)
Creative Innovation Community
yUsAunau : -
Prerequisite : -
NANNIIAALTIDDNLUY 0IAUTZNDUNANNITAALTINEDNILUY N1TAALTNDBALUY
UYHIU NTTLAUANUAA NTZUIUNTAATBAUUULUUNAIUTIN NITYTAN
11303 AiNYe N13A31NETTARAU NTUNAUBNANUDE 1T AIUTINAY
UYL
Design Thinking Principles Design Thinking Elements Design Thinking and
Community  Brainstorming Participative  Design  Thinking  Process
Knowledge Integration, Skills, Works Creation Presentation Participative

with Community
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02-005-011-109 uAaAas 1 dmiuidrIng 3(3-0-6)
Calculus 1 for Engineers
Fy1UsAunau : -
Prerequisite : -
flyndinnnnesluaulia fledtu dlauaznizsoilos eyiud nisUszend
vosauiusway JUkuudddnmun Usiuslddrdanuazmaiavesnism
US1ius USiusdriawauaznisussend
Vector algebra in the three dimensions, functions, limit and continuity,
derivative applications of the derivative and indeterminate forms,
indefinite integral and the techniques of integration definite integrals
and its applications

02-005-020-105 LAfiugu 3(3-0-6)
Fundamentals of Chemistry
Fy1UsAunaY : -
Prerequisite : -
fugrunguiesnouuazinaasduius Tassaiamedidnnseuesozney
audRveIn15 1951 iis0eRn s1oLsuwAn elavieuasnsuddu Wuseiall
duUPvosuia v9uds vauuan Lazd1sayany GHIIBIEGH au@alaaauﬁlwfw
JaUrNARILALl
Basic of the atomic theory and stoichiometry, electronic structures of
atoms, periodic properties, representative elements, nonmetal and
transition metals, chemical bonds, properties of gas, solid, liquid and

solution, chemical equilibrium, ionic equilibrium, chemical kinetic
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02-005-020-106 UfTAMsIATiNug Y 1(0-3-1)
Fundamentals of Chemistry Laboratory
Avrtiaduriou : 02-005-020-105 Lafiftugnu Wi Feuatugiu
Prerequisite : 02-005-020-105 Fundamentals of Chemistry
or allocate study
UfTRnsliaenadesiunguiludemsein 02-005-020-105 niifiug
Practical experiment relevant to 02-005-020-105 Fundamentals of

Chemistry

02-005-030-101 Wanad 1 3(3-0-6)
Physics 1
FvUAUNDY : -
Prerequisite : -
NAMANTYBIDUNIA LUWUANLAZNITAG MULAENEIY audRBINavedans
nsiedeuiLuuunianin adunalusnisdanguuazaduides aufouuay
Qauvnarans naransvadlva
Particles mechanics, pulse and momentum, work and energy, rigid
bodies mechanics, oscillatory motion, properties of matter, wave and

sound, heat and thermo-dynamics and fluid mechanics
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02-005-030-102 UuANsHand 1 1(0-3-1)

31-407-000-101

Physics Laboratory 1

FyUeAuniau : 02-005-030-101 WaNd 1 w39 FauAUAY

Prerequisite : 02-005-030-101 Physics 1 or allocate study
UftEnnsmaasaiiendtu namansvesoynia lumuduuaznisna s1uuay
wasau narmanfvesinguiands maedeuinuuunianie autAiBanaves
aans adunalufinisdavguuazaduidss miuiounazguvnanans
naransvodlig

Experiment on the particles mechanics, pulse and momentum, work
and energy, rigid body mechanics, oscillatory motion, wave theory and
sound waves, properties of matter, heat and thermodynamics and fluid

mechanics

ﬂﬁmﬁqam%%ugaé’ﬂw%'uﬁﬂaniiu 3(3-0-6)
Advanecd Mathematics for Engineering

0eAUnaY: 02-005-011-109 UAaAdE 1 §1M3UIAINT

Prerequisite: 02-005-011-109 Calculus 1 for Engineers

[

AAALTIVILAZFUNTDIAWUTHETY WINTUAWINMDSUVDINTIFILUT hARASE

Y

voafleiduAIInneTveIniafinys Wy seunu wazialudigianuils

a v s

WnIng am’limﬂaﬁdgwumﬁ’aﬁuuazmiﬂizqmﬁ N1SMINBLAAY AUNITLT
AUNUS @iy dudusing 9 waniswlasaivars nsussenddinsuau
NI

Polar coordinates and parametric equations, vector functions of one
variable, calculus of vector functions of one variable, lines, planes, and
surfaces in three dimensions, matrix, introduction to differential
equation and its applications, ordinary differential equations, solutions

of ordinary differential equations in any order and its applications,

Laplace transform, applications for engineering
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31-407-050-102 WWHUKUUIAINTIH 3(2-3-5)
Engineering Drawing
FvUsAunau : -
Prerequisite : -
fugruaudsunuy Madeunuuidnes 3315801 n15dsuluy
A1 NSTOULUUNINFALUUAIE 9 N15AIMUATUIR ATRAAAIILRE
AsafinnIn nsdeun mdsEneuLarA wREndY n1slsunuuTudIy
UINTFIU NMITHUUUIUMEABNTIAADS
Lettering, orthographic projection, orthographic drawing and pictorial
drawings, dimensioning and tolerancing, sections, auxiliary views and
development, freehand sketches, detail and assembly drawings, basic

computer-aided drawing

31-407-050-103 ASZUIUNTITHER 3(3-0-6)
Manufacturing Processes
AYIVIAUNDY : -

Prerequisite : -

[ (%
v A v o 6

ATLUIUNITNAATUNUFIU AIUAUNUS

o«

YBITANNUNTEUIUNISNANLAZ AU Y
NTHAR

Theory and concept of manufacturing processes, material and
manufacturing process relationships, fundamental of manufacturing

cost
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31-407-070-101 nﬂiﬂnﬁugﬂumﬁmnﬁmﬂ%aana 2(0-6-2)
Basic Training in Mechanical Engineering
FyrUeAunau : -
Prerequisite : -
suugrunesiiuimnssueiesnaiiisadesfuniesiiofn ndesilona
gy naemaueiasilogunsnisng
Basic mechanical engineering work conceming measuring instruments,

basic machine tools and equipment

31-407-070-102 NAANEA3IAINTIH 3(3-0-6)
Engineering Mechanics
AyUAunau : 02-005-030-101 Wand 1
Prerequisite : 02-005-030-101 Physics 1
wﬁﬂmiﬁaﬁuﬁuamamam% LL'NLL@%I@JL@JUG?“UENLLN i%UULLiQLLﬁ%Naé’Wﬁ“‘U@Q
JPUULSY dunavatoyniakazlnazinsningdase n153ARlATIa319
adneranivesvedlng tauransuasIauNanIanSTeIOUNIALAL TNYUT
%1 ngnsiedeuiiftenaesesiafi Munasndsanu nsnakagluudy
Fundamental concepts of mechanics, force and moment of force, force
systems and resultants, equilibrium of particle and free body diagram,
structural analysis, fluid statics, kinematics and kinetics of particles and
rigid bodies, Newton’s second law of motion, work and energy, impulse

and momentum
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31-407-070-206 Nafdns3dn 3(3-0-6)
Mechanics of Materials
Av1UsAUnaU: 31-407-070-102 NAANEASIAINTTY
Prerequisite: 31-407-070-102 Engineering Mechanics
LS9 AULAULAZANNLATEN ANAUNUSTENINANULAULAZAIULASLA
AuuTiAnaInaLsou nrursanLfuLaznIsdeuse n1sdnfved
WaInNaN Laginainals n1seulnesunsunsudsulazluluunan
NS AUIAMIAIAIILA LS ALa AR WS e uluATL WEDLsTIN1TUIAN
svpelnsintuluau nsldsivesanautes Anudunay feulunis
GRTAE
Forces, stresses and strains, stress-strain relationships, thermal stress,
pressure vessels and connection, torsion of circular shaft and hollow
shaft, shear force and bending moment diagrams, determination of
bending stress, shear stress in beams, deflection of beams, buckling of

columns, Mohr’s circle, combined stresses, failure criterion

31-407-070-207 n1sdan1snaluTueuiaanssy 3(3-0-6)
General Engineering Management
FvUsAunau : -
Prerequisite : -
wswgmansiemnsandesiu fuyu nsdunmaends 8 uyudduiug
Tun1svhenu Msudnistasanis nsifiunands N1IATUANANIN NHNUY
wazn1sTan1sAMuUaendelusugnamngsy NMsdevalulazyseiiiuaIy
e NM191KUNITUNITITNY N15ATIERULAL UTEIHUNANTTUNTISNY)
NVINELAZANATIIUTEUUNTIAN SRR dDL
Basic engineering economics, capitals, calculation of interest and tax,
inter-personal  skills in  work, project management, productivity
improvement, quality control, industrial law and safety management,
investigation and risk assessment, maintenance planning, checking and
evaluation of maintenance, raw and environmental management

system
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31-407-100-101 n15lUsuAsUABUNIADS 3(2-3-5)
Computer Programming
Fy1UsAunau : -
Prerequisite : -
WUIAALAZEIAUTENDUTDITZTUUADLNILNBS N158UATA387 (Interaction)
JEWINEaLIsuarrendnIs n1sUsvananateyan1sdidnusetind 35015
PoNLUUKATHAILILUTINTY NMTTEUlUSUNTUMEAIYITEAUgY MIUsEendly
WWsunsusenwssaugs msdssgndldlusunsudnsagumaiamnssy
Concept and components of computer systems, hardware/software
interactive, electronic data processing concepts, program design and

development, high-level language programming and its applications,

use of programming software for engineering applications

31-407-120-101 J59IAIMNTIY 3(3-0-6)
Engineering Materials
yrUeAuUnau : -
Prerequisite : -
ANduTussEnInalaseaine anaud® nssuunsHan wagn1sussenaly
TANIFINTTUNGUNGN UNUNNANAATNNALELANYINY AMENUTRANINALAY
milﬁammw’uaﬁa@
Relationship between structures, properties, production processes and
applications of main groups of engineering materials, phase equilibrium
diagrams and their interpretation; mechanical properties and materials

degradation
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31-407-070-204 waslulaunding 3(3-0-6)
Thermodynamics
109AURBY : 02-005-011-109 upagdd 1 dwiudaang
Prerequisite : 02-005-011-109 Calculus 1 for Engineers
audAniameslulaunfind ngdequd ngdeowis uazngteasaveamesly
loundind ndnsanslud s1u ndau msdsusvesmdanunazauiou
woulnsd wazndnnisiugunisaieleunnufou
Thermodynamic properties, zeroth law, first law and second law of
thermodynamics, Carnot cycle, work, energy, conversion of energy and

heat, entropy and basic concept of heat transfer

31-407-070-205 nasansvadlva 3(3-0-6)
Fluid Mechanics
AyrUsAunaY : 02-005-030-101 Wand 1
Prerequisite : 02-005-030-101 Physics 1
autfvosvasiva adnermansvosvadlva anuduluvedivails ussiivediva

1w 1

ﬂssﬁmmmqagﬁq Usztanaeeni1siva daun stuluuALLAE Na9Y @1N1T
auseliosaznisindoudiveedtiva nMsleseiididfuaseundiends
mMsmeAnsgydendssmuiilesninmslualuvie mseenuuuszuuvie iR
Snsnislnanazieseaietndnsnisiva nmsluawuudamldldluanmeaed

Fluid properties, fluid statics, pressure in stationary fluid, hydrostatic
force on submerged bodies, fluid flow category, momentum and
energy equations, equations of continuity and motion of fluids,

similitude and dimensional analysis, head loss in pipes, plumbing

design, flow measurement and instruments, steady incompressible flow
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31-407-070-208 gauuwamansuaznamansvasivaiiasdu 3(3-0-6)
Basic of Thermo-Fluid
109AURBY : 02-005-011-109 upagdd 1 dwiudaang
Prerequisite : 02-005-011-109 Calculus 1 for Engineers
AAAAALLALVANNITVDIRUUNAAEAT AENTRNIgUUNAAIERS Ny

v o

YN 1 maqqm‘wwamam% @mamﬁamaﬂami LaZAIGIUNNIN AUNITVBINY
IUANIN ﬁumummazmi‘dizqﬂs‘?z«i’m%fuﬁ"w%ummwuaﬂaﬂfﬂ YUIUAIT
ffounduld anautfvosesdiva veslvaain viinvesnislua auniseeiiles
AUNTODULADST ammiwa%ﬁé?ﬂl w3nadnsnavesiva

Properties of fluid, fluid static, types of flow, governing equation, linear
momentum for steady flow, viscous effects, steady incompressible
flow, laminar and turbulent flow, phenomena of fluid flow in pipe,
dimensional analysis, flow measurements, laminar viscous flow,

engineering application such as lubrication, fluid machinery, types and

performances of centrifugal turbines



7

31-407-077-004 52UUHfaZIZUUDIRIYE 3(2-3-5)
Embedded and Intelligent System
FvUsAunau : -
Prerequisite : -
n33NzATINoATULLLIY MIeUTENIaNANAN oA BUNY L 1YINM

LY [

drygyrueudon dyg uAInea NISFRAITUUUDUNTUNIUBUNY LYW

v v

Miua NsiUasdygafineatarau1aen dyn1uuenEndenINning
wad llasroulynsaeluszuuiledn nsleulusunsuseAunsaLISYBISEUY
Hesh szuusanlesdunuzi auesnaleilussuudnios nafeuldsunsy
%u@aﬁm%’mzwé’aa’%az

Introduction to digital logic, The central processing unit (CPU), memory
and input output units, analog and digital signals, serial input output
(SI0), timers, analog and digital conversion (ADC), pulse width
modulation (PWM), microcontrollers used in embedded systems,
hardware level programming of embedded systems, introduction to

intelligent systems, microcomputers used in intelligent systems, high

level programming for intelligent systems
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31-407-071-302 pasfimasaaslunsaanuuunieifAInssuAiadna 3(2-3-5)
Computer Aided Design for Mechanical Engineering
FvUsAunau : -
Prerequisite : -

¥ a s

nsoenuuulngldnauiimes1ie EMTUNITODNLUUTUEIULATEITNINALUY

'
a o & o W

2 95 uay 3 17 masdmunsenn nsuuusaudly wasnsdaguuuy

(% L3

AIANUATUIALALFY AN Asad1etuauYsEneuLUY 3 37 wuudeeu
NM5IANITIAE NISALN NSESIILUUTIA0Y N1STaesuasnIsIAsEilagly
AeufiamesdIsuAdynimiaiminisuiniesna waznisusegnaldaud
Fedo

Computer aided design for machine parts in 2-D and 3-D, designing
tools for drawing, modifying, and formatting, dimensions and symbols,
3-D assembly, working drawing, file management, printing, modeling,

simulation and analysis of mechanical engineering problems and

related applications

31-407-071-303 nafanflA3asdnsna 3(3-0-6)
Mechanics of Machinery
Av1UsAUneY : 31-407-070-102 NAANEASIAINTI
Prerequisite : 31-407-070-102 Engineering Mechanics
nalnuardudiurdesdnsna msindeuiivesudiuiAiesdins suiuilosuay
srvunaln nsmenaarauissluadeadnana nisaugalududiy
ww3eadnsna mylessiussluiudaiesdnsnadiinnisndoud
Mechanisms and mechanical components, movement of mechanical
components, gear trains and mechanical systems, analysis of velocity
and acceleration in machines, balancing of mechanical components,

force analysis on the movement of mechanical components
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31-407-071-304 N150ANUUULAZDIINING 3(3-0-6)
Machine Design
FUeAuniau : 31-407-070-206 NaAHAT IR
Prerequisite : 31-407-070-206 Mechanics of Materials
flugrunseenuuuiaiesinana auURY0ITEn ANUAUNANLAZNOBAIY
FomevesturuASesdnIna nseenuuUdmiunsuaniniiosainamEn
ﬂ’liE]E]ﬂLLUU'i@EJGiE]éhEJmJ‘@g’l n5ien adninden Au nan aU3a angdarinds
Weswdnsng q wsn pdnd waznsdenldlimusauiundednsna tnsaeu
N1598ALUY
Fundamentals of machine design, properties of materials, combined
stress and failure theories of machine elements, design for fracture due
to fatigue, design of rivet joints, welding, bolts, wedges, shafts, springs,
power screws, various types of gear, brakes, clutches, and their optimal

selected for machines, design project

31-407-071-406 ASAIUANSALULIA 3(3-0-6)
Automatic Control
Avatiaduriou : 31-407-000-101 adinFanitugedusuinINTIY
Prerequisite : 31-407-000-101 Advanced Mathematics for

Engineering

ﬁmmLLazdauU%ﬂaummiwumumré’m‘[uﬂﬁ ammn%aayﬁuéﬁaaﬁuuaz
ANTUINALRAY NITkUasanUany ﬂ?ﬁLﬂi’wﬁLLagﬁ%’NLLUURT’]@@QH’]WHU@M
Badu fladdulende mslesenaissnmvesseuueundueindady
MTleszinsnevausndLIaLas ANAd S UTEUUSURUNT LAY ST UL
JUAUEDY mﬁaaﬂquc?hmuauLﬁamwamﬁaimwmaﬁwu
Definition and components of automatic control systems, basic
differential equations and solutions, Laplace transform, analysis and
modeling of linear control elements, transfer function, stability analysis
of linear feedback systems, time and frequency response analysis for
first- and second-order systems, controller design for compensating

system stability
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31-407-071-407 n15dusaziiiouniena 3(3-0-6)
Mechanical Vibration
Avrtiaduriou : 31-407-000-101 adinAanitugediuiuininssy
Prerequisite : 31-407-000-101 Advanced Mathematics for

Engineering

fenuuardiulseneuvessEuUduaziiounIang N1smauN1sN15AA U
YOITEUUAN RwuUsEAUAE T ukas ety Msduaniteuuuy
Basvuavuuutefu n1sduaniiowdda nswnamasvesssuUduaziTion
NNNA ﬂWiwﬂmmaﬁiiu%’laLLaggﬂﬁﬂMﬂ“Uaﬂmié’uﬁzL‘I?I’e)mJENi%‘UUGiEJLﬁEN
nsieuifisuiuisasiniih Bmswaseiianisanuaymununisduasiiiou
Definition and component of mechanical vibration systems, equation of
motion of one-degree and multi-degree of freedom systems, free and
forced vibrations, torsional vibrations, solution of mechanical vibration
system, determination of natural frequencies and appearance of
continuous  vibration systems, comparison to electrical circuits,

methods, and techniques to reduce and control vibration

31-407-071-408 gﬁJﬁJUﬂIﬂi\‘l\ﬂuaﬂ’JﬂiiuLﬂéi)\iﬂa 1(0-3-1)
Mechanical Engineering Project Seminar
v 1UIAunaY : -
Prerequisite : -
nsduuteyanuidefiauls msinsgsitymuazinausuuimandly
ey M51URUNNTANLTUIATIU NNT9DNRUUNITNARDY miLﬁaﬂiﬁiﬁa@
Q‘UﬂiaﬁLLazm%qﬁamamﬁmmzau n15UsElusIA1 N58EII89Y
nsuLauelATNIY
Data research on interested topics, problem analysis and suggesting
methods to solve problems, project planning, experimental design,
suitable use of experimental equipment, budget estimation, report

writing, presentation





LENOVO
sapa
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31-407-071-301 msanelounuiau 3(3-0-6)
Heat Transfer
Av1UsAuneY : 31-407-070-205 naddnsvaslva
Prerequisite : 31-407-070-205 Fluid Mechanics
NANN1TV0INIT61819UAIINTOULABAITUT NITN LAZNITUHTIE
nsAamMeamgiinaraudoudmiunnmuieuanzasiuar lainsi
lunlawazaesdid nsmaauiuanudeu nsidsludavmesuiuge
Tunsundgin1stiiausou NTNIANUSDULUUDATE LAaYUUUTIAU NITUK
FednnuTaudmiusunsdne 9 n1siienkarn1sAIuLLL N1sidengUnsal
uandsumnufeulargunsaiifiunisanelouanuiou
Principles of heat transfer by conduction, convection and radiation,
calculation of temperature and heat for one-/ two-dimensional steady
and unsteady heat conduction, determination of thermal insulation,
heat conduction problem solving by finite difference method, natural
and forced heat convection, heat radiation of different shapes, boiling
and condensation, selection and design of heat exchanger and

equipment for heat transfer enhancement
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31-407-072-301 Ms¥iAnudunaznsUsuaIne 3(3-0-6)
Refrigeration and Air Conditioning
AyrUsAunau : 31-407-070-204 waslulaunding
Prerequisite : 31-407-070-204 Thermodynamics
pdnnisfiugrunianeslulaufinddmiunisanudusasdudsedns
ausTOuy NITUILNTINANUEUTeIdnTanuaRuazI)Insase N19vinAdw
Wusuudale nsruIumMsinAuBuLUUTENEAINAY MsAREuLUU.R
u N usenTsTIMeLAENeRIT dauUsEnoUTedsEULTAY
B sflauazauvivesasianuunagansndedu n1sAIUINATEYEY
syUUNSYANEL seuuudude andinislalaunsnuarnszuiunisves
91N F2UUNITUSUBINIALUUAN 9 NITAIUINNITLUDITEUUUTUDINA
miaammmzuwiaLLazqﬂﬂiaiﬂizmsJau
Fundamentals of thermodynamics for refrigeration, coefficient of
performance, ideal and real refrigeration cycles, vapor-compression
refrigeration,  multi-stage  compression  refrigeration,  adsorption
refrigeration, evaporative refrigeration and cooling towers, refrigeration
system components, types and properties of refrigerants and
lubricants, refrigeration load estimation, freezing system, psychometric
properties and processes of air, air conditioning systems, cooling load
estimation for air conditioning systems, air distribution and duct system

design

31-407-072-302 UfUiAnsAAnssuesaena 1 2(0-6-2)
Mechanical Engineering Laboratory 1
yrUeAunau : -
Prerequisite : -
UiRmsfiugudu namanstan weoslilauiind wasnaransuasiua
Basic practice of mechanics of materials, thermodynamics and fluid

mechanics
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31-407-072-403 3AINITINLIIINTAUNNAS 3(3-0-6)
Power Plant Engineering
JytsAunau: 31-407-070-204 waslulaunding
Prerequisite: 31-407-070-204 Thermodynamics
yénMsasusundsnulazuummAnnsliUss lemiannwdsny EERIEE
wazn1sieszinswlud ndesiudaliimdsloduazdnusneu indes
sudalufindeiniestauuia wissiudalniiiferdessuddununiely
wdearudaliiindsnnufousiu wdsstudaliimdni wdostuialin
wundnlevidefiuaded indesdietauaznisniuay insugaanslaslii
wazkansznuiudIndon
Energy conversion principles and availability concepts, fuels and
combustion, analysis and component study of steam power plants, gas
turbine power plants, internal combustion power plants, combined
cycle power plants and cogeneration, hydroelectric power plant,
nuclear power plant, control and instrumentation, economics of power

plants and environmental impacts

31-407-072-404 UjiRnns3anssuadoana 2 2(0-6-2)
Mechanical Engineering Laboratory 2
Jydeduniou : 31-407-072-302 UfUANMTAAINssALATRNA 1
Prerequisite : 31-407-072-302 Mechanical Engineering Laboratory 1
UURnseuAIesdnsnavesina Imnssueiueud ssuualuausaludia
namansia3esdnina w3esdnsnanisanudeu nsduasifioumnena n1svh
AMuduLazUSUeInA
Practice in fluid machinery, automotive engineering, automatic control,
mechanics of machinery, thermo-machinery, mechanical vibration,

refrigeration and air conditioning



31-407-072-405

31-407-072-406
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szuumIuANSnlulinade vy 3(3-0-6)
Modern Automation Control System

FU9AUNDY : -

Prerequisite : -

s

pdnnaiugiuesdg Uy ivg guassanazlanmaveslyayuseivgluny
gamnTTusaniey LunAnvesdumefiinvesassndsdmiuingnsusud
uaz s UUSALUITR psdUsznevvesBumefiinvesaswds nwsaNvesrusud
2MEMNTIY NalnvaLuuNalugnannssy gUNIsaidukaraunsalngias seuy
LaveIrUsEnaUNIAIUAL MIdeasluszuuLsuAgRaINT Ty

Basic artificial intelligence concepts, artificial intelligence challenges
and opportunities within modern industries. Concepts of Internet of
Things for robotics and automation systems. Basic elements of Internet
of Things. Overview of industrial robots. Mechanism of manipulators in

industries. Actuators and sensors. Control system and components.

Communication in industrial robot systems

mMsdanslusuianssunadena Wi wazanuaense 3(3-0-6)
Mechanical Engineering Management, Energy and Safety
FvUsAunau : -

Prerequisite : -
mmilﬁmﬁummwLmuu,azaammumw"uﬁumuL‘ﬁyaaﬁuiumu
JenssuAedna mmilﬁlmﬁ’umwgmam%ﬁaqﬁuﬁ’m%’mmﬁwu‘immiu
Aseysnundsnunarnisdanisdundenulunueiona Jainssu
mnutideieldnnunienldnu wazauannnsalunsthgeinw snasgu
anaaenssuazmufiAeafunistosiusaafelusnugnamnssy
Principles of planning and management for mechanical engineering,
principles of economics, energy conservation and management,
Principles of reliability, availability and maintainability, Principles of

safety and fire protection
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31-407-074-301 daidousalvl 3(3-0-6)
Railway Rolling Stock
FU9AUNDY : -
Prerequisite : -
é’alﬁauialwLLazéauUszﬂauﬁé’wﬁfy ATNFTINYDINATAVDITOTN WATNVD
FNTWAUUUITI A1TAINPIRALNITIUTA NITFUNANUTENTNROUAL TN
auaunslunistul Tuisald sruufuanfiou ssuuusnuasdsaly
mimwaaumﬁamﬂﬁﬂﬁaLﬁauiﬂlw LLasmiLLuzﬁWLLmﬁﬂﬁugﬁﬂumi
DDNLUU
Introduction to railway rolling stock and major components, overview
of rail vehicle dynamics, longitudinal rail vehicle dynamics, traction and
brake, wheel and rail contact, ride comfort, bogie, suspension, brake
system and rail coach body, rolling stock monitoring/ maintenance, and

introduction of basic design concepts

31-407-074-302 U)UANISIAINTTUITUUTN 1 2(0-6-2)
Railway Engineering Laboratory 1
AyrUsAunau : -
Prerequisite : -
UftRnsduiiugiumaindouiivesdonarsnesaln Sudunargunnifid iy

lusalw nsveaeumudLarauLdunsIvasTanlunissall n1smiuauly

[ v
s A

szuulansednd Hugnusnugumwasans Augiuedesiledn
Practice in basic motion of rail wheel and track, important railway
components and equipment, fatisue and strength tests of railway
materials, hydraulic system control, basic thermodynamics, basic

instrumentation
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31-407-074-303 UUANISIAINTINITUUTN 2 2(0-6-2)
Railway Engineering Laboratory 2
UeAUnaY : 31-407-074-302 YHURNISIAINTINTZUUTN 1
Prerequisite : 31-407-074-302 Railway Engineering Laboratory 1
UfuRnIsiuszuusesall nsdnnsevesdenazinal nisusuainialusalu
seuvduaziiiou naransuaasalu NameslniuayszuuoalRdy I
syUUUINlazszuulansednsalyl
Practice in railway systems, wear in wheels and axles, railway air-

conditioning, vibration system, railway dynamics, electric motors and

signaling systems, brake and railway hydraulic systems

31-407-074-404 53UUAUTDUAINIUIAINTIUIZTUUIN 3(3-0-6)
Thermal System for Railway Engineering
AyrUsAunau : 31-407-071-301 n1sanalaunnuiau
Prerequisite : 31-407-071-301 Heat Transfer
yénmMsasusundsnulazuummAnnsliusslemiannwdsy EERIEE
Lazn1snsEinswlng ndeenndeliiimsdeiiuardiuusznay
nszuIuNIsANuduresingdnsgauaiuasininsase nsviaudunuy
9alo NTEUIUNITYIIAMULIULUUNAIEAUAL NITATUIATEVBITEUY
n1sviauiu audaniddelaunSnuarnszuiunI1sY9I8INIA SEUY
NTUTUDINIALUUANY ) NITAIUIANITLURITEUUUTUDINA ﬂﬁUi%QﬂGﬂ%
TuauAuUIZUUTN
Energy conversion principles and availability concepts, fuels and
combustion, analysis and component study of steam power plants,
ideal and real refrigeration cycles, vapor-compression refrigeration,
multi-stage compression refrigeration, refrigeration load estimation,
freezing system, psychometric properties and processes of air, air
conditioning systems, cooling load estimation for air conditioning

systems and application for railway system
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31-407-074-405 N153ANISIUIUIAINTIUIZUUIN WANIY wazAuUasnie 3(3-0-6)
Railway Engineering Management, Energy and Safety
FvUsAunau : -
Prerequisite : -
nMsnaRuiazesnwuunseiueadesdulucuimnssussuuudamesns
Arwiftuiesgaanfidowiudmivauduimngy nseydnEndsny
wagnsdanisdundanuluaussuune dmnssn Aanuyndedieldaing
wiouldau waganuaiuisalunisungeshe uinsgruaulasndenay
AnufAafunstestusaadelususzuung
Principles of planning and management for railway engineering,
principles of economics, energy conservation and management,
Principles of reliability, availability and maintainability, Principles of

safety and fire protection

31-407-074-406 szuumIUANSRluliRads InddmTuanaInIsuTEUUII 3(3-0-6)
Modern Automation Control System for Railway System
Fy1UsAunaY : -
Prerequisite : -
Mé’ﬂmiﬁugmﬁuaﬂ‘ﬂ@@mi%ﬁwﬁ QﬂaiiﬂLLaﬂamasuaﬂ‘szyapﬂisﬁwﬂmm
PAAINNITUTEUUTN LL‘L!’.JﬁWUEN@‘L!L%@%Lﬁmﬂaﬂaiiwaﬂﬁﬂw%uawEJ’]ﬂ’liVj‘LJ‘EJuﬁ
syuudnludfnazssuunisasageulususalv ssrusenauvesdumesiin
YOIATINES mwmmawjuauﬁqm’mmim ﬂalﬂsuaﬂmumiuqma’mmm
gUnsaifunazgUnsningd93 sruuLAzeddUIENEUNITAIUAL N1THDANT
Tuszuuvugudgaamnssy nMsuszenaldlusussuusa
Basic artificial intelligence concepts, artificial intelligence challenges
and opportunities within modern railway industries. Concepts of
Internet of Things for robotics, automation systems and monitoring in
railway system. Basic elements of Internet of Things. Overview of
industrial robots. Mechanism of manipulators in industries. Actuators
and sensors. Control system and components. Communication in

industrial robot systems, Applied for railway system
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31-407-076-201 NENYAVIIINYINITHUBUA 3(3-0-6)
Fundamentals of Robotics
F1U9AUNDY : -
Prerequisite : -

[

NNV ULUANITUNUAILAUILALTANIINITNYY N15UURWDNTUT

o

AUAIANTVDILVUNE FaUAIEATHNRY 91lATsu N1sas1dUNIafY
WAAIENS VDIUVUNA N1T0ONHUVNULUALALDIAENANN199aUAIENTVDY
LYUNA

Principles of robotics. Representing position and orientation.
Homogeneous  transformation.  Manipulator — kinematics.  Inverse
kinematics. Jacobian. Trajectory generation. Manipulator dynamics.

Robot design based on manipulator kinematics
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31-407-076-202 IAINTIUTLUUAMNSDU 3(3-0-6)
Thermal System Engineering
AUsAunau : 31-407-070-208 gauunadansuaznadansvadiva

oy

Prerequisite : 31-407-070-208 Basic of Thermo-Fluid
NanNN15993n1956181a AT UlAENITUT NI LaENITURTIE N1T
ﬂ°mam‘mqm‘wg:ﬁuazmm%amﬁm(ﬁu Mé’ﬂmimﬁlaugﬂwﬁamuuaz
wauAan1sdUsslodanng ey Womdwaznsiinsginswalugd
wosridalwihmdslotuazdiuusznon nszUIUNSYAIEu T Ing
gnUARKAZININTITY NMIvhAuuLUUaale NsEUILNITTIAMUELLUY
NAUAUIU N1TATUIUAITEVRITEUUASYIIANIEL audRvnielelawnsn
WAZNTZUIUNITUDIDINA TEUUNITUTUDINALUUAN & NITAIUIUNITLUD
seuuliuanA
Principles of heat transfer by conduction, convection and radiation,
calculation of temperature and heat, Energy conversion principles and
availability concepts, fuels and combustion, analysis and component
study of steam power plants, ideal and real refrigeration cycles, vapor-
compression  refrigeration, multi-stage compression  refrigeration,
refrigeration load estimation, freezing system, psychometric properties
and processes of air, air conditioning systems, cooling load estimation

for air conditioning systems

31-407-076-303 UUANITIAINTINTUUDAIULR viueud waslyanusshiug 1 2(0-6-2)
Automation Robotics and Artificial Intelligent Engineering
Laboratory 1
v1UsAunau : -
Prerequisite : -
UftRnsiugudu namanitan wesluleuind wasnamansvosiva
Basic practice of mechanics of materials, thermodynamics and fluid

mechanics
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31-407-076-304 wuziUayeyruseing 3(3-0-6)
Introduction to Artificial Intelligent
FvUsAunau : -
Prerequisite : -

[

nsufiRenamnssugand nannisiugiuveslyyiussivg auassauas

9 9

a

lonnavestyruseivgluugnainnssudaases Useidmansuasg

Timuinsveslyruseivg NMsiSeuivoaToadunugIu NMsSeusldedn

[ I [
A = ¥ s

Sﬂzuwugm N1siSeusRUUETUAA U ug U NsUsTenaldUnyUsehivg
Tugnamnssuaueng 9 nsdlfnwinisledyanussvglunumuimngsy

The fourth industrial revolution, basic artificial intelligence concepts,
artificial intelligence challenges and opportunities within  modern
industries, history and evolution of artificial intellicence, introduction
to machine learning, introduction to deep learning, introduction to

reinforcement learning, applications of artificial intelligence in industry,

case study of artificial intelligence in engineering

31-407-076-305 UfjUAn153Anssussuuanludf viueus waslygiussivg 2 2(0-6-2)
Automation Robotics and Artificial Intelligent
Engineering Laboratory 2
AyUsduniou : 31-407-076-303 UJURANSIAINTINTZUUDALULIA
Wueud wazlgnusshvg 1
Prerequisite : 31-407-076-303 Automation Robotics and Artificial
Intelligent Engineering Laboratory 1
UfiAn1sfuszuumuansalulid namaniiaiesdnsna nsduasiiiou
ana syuuleled wavtygusshivg
Practice in automatic control, mechanics of machinery, thermo-

machinery, mechanical vibration, 10T System and Artificial Intelligent
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31-407-076-306 Suma%tﬁmaaassw?iﬂumuqﬂa'mmiu 3(2-3-5)
Industrial Internet of Thing
FvUAUNDY : -
Prerequisite : -
wuaRnvesdumesidnvesassndsdmiuinensvusuduagszuusnlus
aafUsznevveIdumesiinvesasinds nmsiueietnefidi/lefilnslveea
13097915a18 N1599NLUULATEUI8AINTI9ULTae nsTaLduNIe ns
funal wuuraminsUszgndldvesdumesiinvesasinddugnamnssuuas
INYINTT ﬁuaum"lmwm@uLM@%Lﬁmmaiiwéq
Concepts of Internet of Things for robotics and automation systems.
Basic elements of Internet of Things. Overview of TCP/IP networks.
Wireless network protocols. Wireless sensor network design. Network
routing. Cloud computing. Applications of Internet of Things in industry

and robotics. Internet of Things project

31-407-032-201 néngyavasirnssuluiln 3(2-3-5)
Fundamentals of Electrical Engineering
Fv1UIAunau : -
Prerequisite : -
AseTeiaasiriinszuansuazlniinnszuaaduiloedu wssduldi
nszualii uaz il wifoudadlali fugruedosdnnaluii wdnnns
vosszuulifindnds 3 wla Bnsdsdieiidslnih fugruedosdio el
DC and AC circuit analysis, voltage, current and power, transformer,
basic electrical machines, distribution and transmission methodology,

basic electrical instruments
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31-407-073-001 iA3aseudduauniely 3(3-0-6)
Internal Combustion Engines
Av1UsAuneY : 31-407-070-204 waslulaundng
Prerequisite : 31-407-070-204 Thermodynamics
AudnvaznsYiauYeuadsssuddunUnely 1n3essudfignsziade
‘UizmﬂlwLLﬁBLﬂ%@GSuﬁﬁﬁ;ﬂimﬁﬂﬁ’mmié’ﬂ ANSKANYBIEINALAZI T INES
nseidonds nisduany szuugnselda nsvaedu Tndnslunagaund
ffdomdsmanornimiuanssinarswhan Tpdnsiifuate meguesyda
warn1sNRaslelds NINAAEUALITIULYDLAT OIS
Fundamentals of internal combustion engines, spark ignition and
compression ignition engines, air-fuel mixtures, fuel injection,
combustion, ignition, lubrication, air-fuel ideal cycles and real cycles,

supercharging and scavenging, engine performance and testing

31-407-073-002 3AnssuAuiauLazvalva 3(3-0-6)
Thermo-Fluid Engineering
JyrUsAunaU : 02-005-030-101 Wand 1
Prerequisite : 02-005-030-101 Physics 1
autRvesans ngded 1 ngtedl 2 veumeflulauriind wiauwazmadsy
U ngnseusnEia ngnseusnundsny audivesvedla msluavesves
na Tuwudinvesvativa msaydendsuneglussuuyie Huuaw oty
Properties of substances, first law and second law of thermo-dynamics,
energy and conversion, laws of conservation of mass and energy,
properties of fluid, fluid flow category, fluid momentum, heat loss in

piping system, pump and turbine
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31-407-073-003 N1561810UAMUSOULAZAISUNIVDINIA 3(3-0-6)
Heat and Mass Transfer
AvUsAunau : 31-407-070-205 nadAdnsvadla
Prerequisite : 31-407-070-205 Fluid Mechanics
prudfiugiuresmsmeleunudoulaiBnisn mnn NsuEsed waznns
selouina mathanudaunelditeulonslvaaiiavsuazlvanusnunan
AMTWIANTDULVUGITUYR wuuTeAU nsinanteludaznigusn wan
nsilosduresnisunsing drulseneuvesdunauuuhedeiu wagllld
oty nsunsinadauysaunan
Principles of heat transfer by conduction, convection, radiation and
mass transfer, steady and transient conductions, natural and forced
heat convection, intemal and external flows, basic principle of mass
diffusion, components of homogeneous and heterogeneous mixtures,

transient mass diffusion

31-407-073-004 UjURunmsianudusazn1suivainia 2(0-6-2)

Practice in Refrigeration and Air Conditioning

AyrUsAunau : 31-407-072-301 n1svitAULEULAZN1SUSUBINTA W30
138UAIVG

Prerequisite : 31-407-072-301 Refrigeration and Air Conditioning
and allocate study

UfURMueaIsiaudu gy ginie n1siiuaisiiaudunas

asvdedu nInadeusesds vulwiuazssuuniuan nisldiedeaile

luauhenundy nsings wazN5UN3aINY PADAIUNITLVIUTIB Y

Practice on refrigerant piping, vacuum refrigeration systems, refrigerant

and lubricant filling, leak detection, electrical and control system

practice, use of hand tools, instruments and equipment for installation

and maintenance of refrigeration systems and report writing
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31-407-073-005 n1sAUIUNIINAAIEASYDS A 3(3-0-6)
Computational Fluid Dynamics
Jv1UsAunaY : 31-407-071-301 n1saelauauiou
Prerequisite : 31-407-071-301 Heat Transfer
wuvTIasInednransveslaniiunamansvaslua N1l Raunns
WeeyRusges n1swidgnisigseileuiseiiavdmsulyninisiva
sailes aunslumfiuazaunsnds
Mathematical modeling of problems in fluid dynamics, analysis of
partial differential equations, problem solving by numerical methods in

continuous flow problems, momentum and energy equations

31-407-073-006 N159DALUUIZTUUNIAMUIDU 3(3-0-6)
Thermal System Design
FvUsAuneaY : 31-407-071-301 nsenelauauiau
Prerequisite : 31-407-071-301 Heat Transfer
NISNUNIULATYFAIEA$N19IAINTTU TBNI1T08NKUUTEUUTIAINTOU
ATASUUVUTIA0INAAFIEAT UIAMNEURUSTENTNTLUUNNAIUTBU
fualtany FAnwiismenlddenanlnglisylovigagalagisnise q fe
AdesTusunsuflsazlowssnlusunsuia
Review of engineering economics, procedure of thermal system design,
method for mathematical model, relation between thermal system
and cost, methods for cost optimization, e.g., linear and geometric

programming
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31-407-073-007 WAIUNIULADNUATNAIIUNALNY 3(3-0-6)
Alternative and Renewable Energy Resources
FU9AUNDY : -
Prerequisite : -
ANNUIEY ANUAIAEY LLawé’ﬂmiﬁug’mmaqwé’wmmaLﬁaﬂLLazwé’Nm
NARNY WAIUKEAIRINRS NEIUTINE NESULAETININ WEUAY
waruanudeuldian wdsnuth nsldndinumadenuarndinunauny
Iu%ﬁmﬂisa"ﬁuLLaﬂumﬂ’qmammm LASYTAIANTNAIINUNAUNY
nsUszilunanszuMsasuInden AsusumlmnEus
Meaning, significance and principles of alternative and renewable
energy, solar energy, biomass energy, biogas energy, wind energy,
geothermal energy, hydro-energy, applications of alternative and
renewable energy in daily life and industry, renewable energy

economics, environmental impact assessment and carbon footprint

31-407-073-008 @dnaA1edns 3(3-0-6)
Statics
AyrUsAunau : 02-005-030-101 Wand 1
Prerequisite : 02-005-030-101 Physics 1
wdnnsdesiureInamans usiuarluuRUEIUsT STUULSILAEHAGNSeT
JEUULTI mi?m@aLLazﬂﬁLstEJULLN‘lm’WW Tnndasy MsiRsziusslutudiy
voslaseaiie Juduvenaiosdnina usudenniu gaqudiisuazyaiey
‘1/]'§E]EJ(§]r IMLNU@@?WNL%@S%@QﬁUﬁ Mﬁﬂﬂ'}'i"uammaﬁau mwmaﬁmmw
Basic concepts of mechanics, force and moment of force, force
systems and resultants, equilibrium of particle and free body diagram,
structural analysis, frame or machines analysis, friction, center of gravity
and centroid, moment of inertia for areas, principle of virtual work,

stability of equilibrium configuration
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31-407-073-009 WAAIEATIAINTIA 3(3-0-6)
Engineering Dynamics
Av1UeAUnDY : 31-407-070-102 NAANEASIAINTIU
Prerequisite : 31-407-070-102 Engineering Mechanics
wdnMsEe R uveMarIEnS ﬂQﬂ’lﬁLﬂgauﬁlﬂﬁ]\iﬁﬁﬁu ASUIANISILAY
mmLi'wadaigmﬂLLaﬁquL%dm%ﬂ mimLLidﬁLﬁ@mﬂmmLs'ﬁsuaﬂmgmml,az
Foquiands mavluanduuasissnssunniiistulueuniauas Tnguiands
msldaunisndanilunisuitemnnsadeud
Principles of dynamics, Newton's laws of motion, calculation of
velocities, accelerations, forces caused by acceleration of particles and

rigid bodies, calculation of momentum and impulse on particles and

rigid bodies, solving problems of motion using energy equation
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31-407-073-010 Hauudnduazlansadndanamnssy 3(2-3-5)
Industrial Pneumatics and Hydraulics
FU9AUNDY : -
Prerequisite : -
nann1Tve9szuUiInuAnduazlansednd n1s0anuUUSEUUTILURNG
nsidenvuInveAiossaan vioau 1d1 gunsalviien nszuenluiiii ans

I
Y

Andakarn1sU13esnwgunsallussvuluuRAndsIunessuUgYINIA NS

ponLUUsTUUlansadnd Nseenuwuuyaduias n1sidenvuisavislanseand

a 4

187 gunsalvineu nsAadawasnisuigesnwaunsallussuulansednd

[ (% L4

dyanwallarnslisulsasvesssuuiiufnduazlansednd 219astuuAng
uazlensedndildlugnamnssy niseonuuurasiniiaiuaunisiay
YOITLUU N19AIVANNITVIUYBIssuLluuAnduazlansednd
elusunsusdanednaeulnsataes wazgunsaiarunuardelndily
lugmannssy

Principles of pneumatic and hydraulic systems, pneumatic system
design, size selection of air compressors, air pipes, valves and
pneumatic equipment, electric actuator, installation and maintenance
of equipment in pneumatic systems and vacuum systems, hydraulic
system design, hydraulic power unit design, size selection of hydraulic
pipes, valves and equipment, installation and maintenance of hydraulic
equipment, symbols and pneumatic and hydraulic circuit drawing,
industrial pneumatic and hydraulic circuits, pneumatic and hydraulic
system control design, pneumatic and hydraulic system control using

programmable logic controllers and modern industrial controllers
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31-407-073-011 szuualuANluILAEINNTIH 3(2-3-5)
Industrial Control System
FU9AUNDY : -
Prerequisite : -
srvumuauildlunugaamnssy msUszgndliiduwefuagnsuaiiees
lun1sAruaunszuIun1s N1sdeulusunsudnsudinlunuelineig q
nslulusunsuanda assn roulnsaaed uarlulpsreulnsaed e
Industrial control systems, applications of sensors and transducers in
process control, programming of different controllers, use of

programmable logic controllers (PLCs) and basic microcontrollers

31-407-073-012 n15iauaziA3asiiodn 3(2-3-5)
Measurement and Instrumentation
yrUeAuUnau : -
Prerequisite : -
nquinisiadesiu niseenuutiazaiiniaissdietaed1sde nsmadey
nsmevauetvanAialon n1snageumTadidavenaiaiieta n1siln
Uftanisldiaiesiietnuindng 4 nsileudedureniamesiiotuiinuas
WERINe N1TIATIEveya Msdlauadeya
Principle of measurement, design and construction of simple
instruments, test of instrument response and limit, practice on using
different instruments, computer interfacing for recording and

monitoring, data analysis and presentation
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31-407-073-013 Wusudiosfuuasnisuszgndlda 3(2-3-5)
Basic Robotics and Applications
Fy1UsAunau : -
Prerequisite : -
vusudntldlugnamnssy dmlsenou wazszuunisvineu n1sidenyuin
Uszlan wagseduanuasnsavesjueud weldauliivunzaniuuuie
VBIYAAIMNTINUTLLANGNG mi"?Lﬂ'ﬁ’lzﬁLLazﬁ‘]"laam’lﬁt,ﬂ?iauﬁ%mﬁuwﬁ
Industrial robotics, components, operating system, size selection, type
and class of robots for different industrial applications, motion analysis

and simulation

31-407-073-014 n153ATziiASeseud 3(2-3-5)
Engines Diagnosis
FvUsAunau : -
Prerequisite : -
szuusng 4 vesaTessudfifildaulutiagtu ssuuthifudemas ssuunisye
suidn svuuwlugl szuundedu szuunaeidu szuulndn ndeustaiinsnzed
Haymeng q vesszuuiernisudle
Various systems of currently used engines, fuel system, ignition system,

combustion, lubrication system, cooling systems, electric system,

engines diagnosis for problems solving
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31-407-073-015 3AINTINLIULUA 3(3-0-6)
Automotive Engineering
Fy1UsAunau : -
Prerequisite : -
Snwaizniiiinsviauvestudiueueus nMsduanmusiiundouuas
L3N SAdeuT amiauwasqmé’fﬂwmwmLﬂ%@ﬂau(ﬁ NITNTIAILAY
nsdafuienvessovaizedouiiluluninsiuasnielfs nasmansvonuse
naln wazszUUAINAILUUARIUAGTY
Operation characteristics of automotive components, calculation of
moving force and resistance force, performance and characteristics of
engine, balancing and steering along direct and curved path, brake

dynamics, mechanism and power transfer system through clutch

31-407-073-016 ﬂﬁﬁamﬁmniiuLﬂ'éaanaﬁugm 1(0-3-1)
Basic Mechanical Engineering Laboratory
yrUeAuUnau : -
Prerequisite : -
UfRnmsveasieiunamansian auvnamand uaznamanivedlva
Basic practice of mechanics of materials, thermodynamics and fluid

mechanics

31-407-073-017 MmUjURUvasdaAIaenalulssny 2(0-6-2)
Millwright Skills Workshop
Fy10AunaY : -
Prerequisite : -
UftRnuiugululsanu saensunisliieiesiietn uasndnnisufoau
GRANIGRINE
Basic workshop practices, use of instruments, and principles of work

safety
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31-407-073-018 52tU8UITANUIUIIAAAVEINIUUIAINTTY 3(3-0-6)
Numerical Method for Engineering
FvUsAunau : -
Prerequisite : -
nMsfuraaalouazn1sdaey 35n1siuingt Tlaerresyuy
aun1suUUlUBady 35nsvsInvesanIsLUULYIATITe wuuTladus gy
LAZLUUIGLALA NITUIAIADUTDITEUUANNITITUEULUUATY NTIAIRNDU
VOITTUUANNITITUAY 19U FFNITATALUULNIALAZNITHENDIAUTENDUTOS
WeINg NMsUsEIMATtuTRkaTUBNYIY N15UTENIUANBUTINSakaYa TS
WAL N1TUTZAUAATTNAA1991NNTIUSE08T0ITIAY N1THIARDY
?J@Qi%UUﬁiJﬂ’]iL%ﬂaiéﬁuﬁ‘
Floating point and rounding, repeated calculation, numerical method
of nonlinear equations, roots of equation determined by bisection
method, Newton-Raphson method and Secant method, method to
solve linear equation system, e.g., Gauss elimination and matrix
decomposition, interpolation and extrapolation, numerical integration
and differentiation, Newton’s  divided-difference interpolating

polynomials, determination of differential equation systems

31-407-073-019 W ludedmuddmiuianssuadana 3(3-0-6)
Finite Element for Mechanical Engineering
AU9AUNDY : -
Prerequisite : -
N13UAANNITBYNUEAIETTAN 9 B ludediuudusndg nisundymimia
rnssuAuSeu namansveduds warnamansvosluanieislnlugd
LAMUALUU 1 wag 2 Jf
Fundamentals of finite element method to solve differential equations,
solving problems in heat transfer, solid mechanics, and fluid mechanics

using one dimensional and two dimensional finite element method
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31-407-073-020 FI0LaN1ENI9IANTINATIING 3(2-3-5)
Selected Topics in Mechanical Engineering
FU9AUNDY : -
Prerequisite : -
witefaulamdmnssuaiona fidedeavdeululuudazaansane
Selected mechanical engineering topics, topics may vary from each

semester

31-407-075-001 SAanssuszuualosiiy 3(3-0-6)
Introduction to Railway System Engineering
AU9AUNDY : -
Prerequisite : -
FTMUINTTVDITAINTIUTLUVVUAINITE N1TIANITIATINITVUEINIETY
1950l vurusalu TuR szuuusn dumdsmessald aandsaldl svuvenald
dyonnuazniseuny uAniugiulunsAusouaznisteutige walulad
solnausIas
Evolution of railway system engineering, railway project management,
track work, rolling stock, bogies, braking system, traction, railway
station, signaling and control systems, railway operation and

maintenance concept, high speed rail technology
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31-407-075-002 néinyavasirnssulniilussuusng 3(3-0-6)
Fundamentals of Electrical Engineering in Railway
System
Fy1UAunaY : -
Prerequisite : -
AsheTeRaasiriinszuansuazliiiinszuaaduit sy wseduldin
nszualuliln uagdslad wiouvasladh Augruadosdnnaluda 1dud
w3earuflalvli wewno sl wazn1sUszenAldau wannisvesszuulni
f1ds 3 wla F3nsdeteindslid Hugtuedesdietnluin nsusegndlily
susruuumaslliiuse i szuuliilusaso oy
DC and AC circuit analysis, voltage, current and power, transformer,
basic electrical machines, e.g., generators, motors and their
applications, concept of 3-phase systems, distribution and transmission
methodology, basic electrical instruments. Applications to Railway

electrification system and electric system in train

31-407-075-003 wialulagsaluiiaauisags 3(3-0-6)
High Speed Train Technology
Fy1UsAunaY : -
Prerequisite : -
UszdRmanssalvainmsias meluladsalwaiiusaas salnanudagely
BUAR mﬁ%’aLLazﬁmmmi%@miaaﬂLLUUizUUiﬂle’mﬁaqq A9
Urgasnwsalilanmsags salvanusgetunisimundes nalnnisaienen
walulagsalnenusigs
History of high-speed trains, high-speed train technology, future of high-
speed train, research and development of high-speed train system
design, maintenance of high-speed trains, high-speed train and city

development, technology transfer mechanism of high-speed trains
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31-407-075-004 waluladnisirssinuuasmsdeutinzsdaidousalu 3(2-3-5)
Rolling Stock Maintenance Technology
FvUsAunau : -
Prerequisite : -
ﬁugfmﬂ'}su"'}qq%ﬂmLLazmiszi'an‘Li"m nsuIssSneIauiamndnded
N30 9N wBmAtY N15U595n e n1sUngesnyIuunIng
naUsuUsszuLnuthseine asdUsznouiiugiunasmsufdinislunis
douthssszuvdeidousnln iwu uasudelud svuurinude svuuduindou
QUﬂiﬁﬁL%@iJGiE)i%Wj’N{iIﬂEJﬁﬁ srUUUses STUUUTURINIALALSEUNERINA
SrUUTULANE ez 2T UANEDR
Fundamentals of maintenance, breakdown maintenance, corrective
maintenance, preventive maintenance, total productive maintenance,
improvement of maintenance system, basic components and rolling
stock system maintenance procedure such as bogie, braking system,
traction system, coupler, door system, air condition and ventilation

system, pneumatic system and air supply system
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31-407-075-005 N1999NLUUKALINADITATI 3(2-3-5)

Design and Simulation of Railway Vehicles

Av1UsAUneY : 31-407-071-302 AauWtnasdglun1soaniuy
VI’N%ﬂ']ﬂiiuLﬂ%a\‘]ﬂa

Prerequisite : 31-407-071-302 Computer Aided Design for
Mechanical Engineering

pdnn1seenuuUTudukansUszgndlilusunsureuiameslunisiases

NNNAFINTUUIZUUIN LU ammﬁﬁugmﬁiﬁumﬁmeﬁmim?{auﬁmaq

salvl NMSAATIENINIANAANERTEINSUIIUTEUUII ANTIATIERAIY

udusemeseidouislnludiediuuidmsunussuusie MsiaTgnIsaem

AnusauLaznsinanie szl iauisinludleAmudd i uUTEUUT

Design principles of mechanics part and applied computer programing

for railway system such as basic equations for the analysis of railway

motion, railway dynamic analysis, CFD analysis for railway system, finite

element method for strength analysis, heat transfer and fluid analysis

applied to railway system
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31-407-075-006 szuUULUINIALN 3(2-3-5)
Railway Braking System
Fy1UsAunau : -
Prerequisite : -

[

ﬂ?ﬁuiﬁu‘gﬂuLLﬁz%ﬁﬂﬂﬁi%@ﬂiz‘U‘UL‘U'iﬂ’iﬂlWU'ﬁ%LﬂVIGi’N 9 qﬂﬂiﬂiﬁﬁ’lﬂig
luszuuiusn mmiﬁugﬁmmwé’ﬂmﬂaﬂiw‘uﬁ’sLLmaﬂﬁ N199ALUUTEUY
faunfind nadenvuinveaaosdnau vieau 27d1 gunsaivau nsiinga
LLﬁ%ﬂﬁﬂ’]?ﬁﬂUﬂQUﬂiﬂﬂ‘u%‘uuﬁ’lLLmaﬂﬁi’mﬁgﬁzUquﬁyﬂmﬁ NNSAUIN
LarNSoRNLULTEULLUINa INdmSUsaliszwnneng q ssezusniivasnse
AINUINTFIUAING N15PUUITITEUVIUTA NITIATIENNITANNTOUAE
NN1TRTIFDUTEUULUIA

Principles of railway braking system, important braking equipment,
principles of pneumatic, pneumatic system design, size selection of air
compressors, air pipes, valves and pneumatic equipment, installation,
and maintenance of equipment in pneumatic systems and vacuum
systems., calculation and design of braking systems, safety braking
distance according to international standards, maintenance of braking

system, wear analysis and braking system check
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31-407-075-007 n1sU3uanAlusasg 3(2-3-5)
Air Conditioning in Railway Vehicles
FyrUsAuneaY : 31-407-070-204 waslulauniingd
Prerequisite : 31-407-070-204 Thermodynamics
auUanalalawnsniagnszuIun1sve91n1A ANaultelun1susuaInIe
lusalw gunsalluszuuysueinmasal nsuszunanissTunisieanudu
Tusala n1sAruaun1svinaulusEuuUTUeINIA WINTFIULATAMAINYDY
mmﬂmsﬂu N13USUDINIATEUUTUEININTIY msvﬁmwmﬁu IeUUATITU
Uaoadgluszuuuiuenia uwammmsaandsenuildlussuudiveinia
Psychometric properties and processes of air, comfort of railway air-
conditioning, equipment in railway air-conditioning system, load
estimation, control of air-conditioning system, standards and quality of
in-vehicle air, air-conditioning in railway transportation, coolants, safety
system in air-conditioning systems, energy reduction in air-conditioning

systems

31-407-075-008 HuguWainsnse 3(3-0-6)
Fundamentals of Railway Vehicle Dynamics
Av1UsAUneY : 31-407-070-102 NAANEASIAINTIU
Prerequisite : 31-407-070-102 Engineering Mechanics
ﬂ??ﬂLﬁUﬂJW%@ﬂWﬁﬁ?ﬂm%‘iﬂiN ﬁug’]UﬂﬁiaﬁﬂLLUUIUﬁiﬂlw ﬁmmﬁ‘ﬁugmmaq
sruUNamansTasdouarinal sruusesfuminuaz AuantRvassruy
AT Tzsindeufivassalnwuuni 5 N1IANTINTeITalWLazn1sdosiu
NT1TIANNTN
History of railway vehicle dynamics, Basic design of railway vehicles,
Basic equations for rolling stock, railway motion equations, Wheel-rail
contact mechanics, Suspension elements and their characteristics,

Railway motion analysis, Railway vehicle derailment and prevention
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31-407-075-009 lAT9a519LAZN1999NUUURITOINT 3(3-0-6)
Structure and Design of Locomotives
FvUsAunau : -
Prerequisite : -
N1sRAUITaINIAIINeAnALilagdu Ussianuazdiuusenaunne o ve9
shsndng maswmwagmseanuuuilesiudmiuiisndng wu usegaann
WIILUTA NF9DNUUUTATIASNNTH N1TTEUIAMINToULAZNIT AL EUDINTA
neludasaldl nsgeuvigaiisadnsuazanulasndelunisinnueess
NIT09NT
Historical developments of locomotives, types and components of
locomotives, basic calculation and design of locomotives such as
traction, braking force, design car body, ventilation and cooling system,

maintenance of locomotives and safety for operation

31-407-075-010 A15ANISANUIAINTIUTZUUIUE 9119519 3(3-0-6)
Railway Engineering Management
FvUsAunau : -
Prerequisite : -
AU UUIUEImIsN Jadefifinasessuuvudsess nswau
solnihausigaunazsalrindaudndnlvih wevisuasngruneiiuszuy
YUFINIITI AITHYINTAAINABINITATUTE UUVUFINIITE AbEIeLay
AABETT NITINUNULAZNITIANTITATUTZUUVUAINIIS
Evolution of railway transport, factors affecting railway transport,
development of high-speed trains and electro-magnetic trains, railway
policy and law, demand forecast for railway transport, cost and rail

fares, planning and management of railway transport
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31-407-075-011 A153ANTLALNITUHURUAIUTTUUVUENII 3(3-0-6)
Management and Operation in Railway Systems
Fy1UsAunau : -
Prerequisite : -
159 MNUNITIANITNITAUSE NI 69 q vanUnIUYUTEINTaLAY
WUNUUTEIIE01T N19119R LA N TEATY I IUANSIAUT N15I9UNY
wazn1sdan1snsteudrzesaln n1slmseinaznisnsiadeulunuden
Urgesall n1sdnnssuaulaendelunisvusal
Planning and management of railway scheduling, roles of on-board
and station personnel, planning and problem solving in railway
operation, planning and management in railway maintenance,
analysis and testing of railway maintenance, railway safety

management

31-407-075-012 #adalan1zn193danssusalv 3(2-3-5)
Selected Topics in Railway Engineering
Fv1U9AUNDY : -
Prerequisite : -
Fatefiuaulamdmnssusyuuss idedeavasululuusaznansine
Selected Railway engineering topics, topics may vary from each

semester
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31-407-075-013 n1sidannIukaznIsanse 3(3-0-6)
Friction and Wear
FvUsAunau : -
Prerequisite : -
Insluladidosuvestudnluedosingsoll nsdudaesmosudauuuiovey
USUFYAMIUTENINALAYIIE NIshAlULINEeanIU n1sEnrIeuaznaln
nsiensdnuseiinadeuazsns mavdedulude nsvhuiensnvsevesand
wazanedaniloss snuvanisdnvsefiintuvesszuuiusnsoln wazdnuae
NISANNTOVDILNAT
Introduction to tribology in rail machine components, normal contact
of elastic solids, rail-wheel friction and friction modification, wear and
surface damage mechanism in rail wheel interface, lubrication in rail
wheel interface, wear prediction of collector strip and contact wire in
pantograph, wear characteristics of braking systems for railway vehicles,

wear characteristics of axle

31-407-077-001 3anssulnArdmsuszuuanludin 3(2-3-5)
Electrical Engineering for Automation System
Fv1UsAUNDY : -
Prerequisite : -
Mshes1eReastiiiinssuanswas lfinnss uaaduid osdu usasullil
nszualidin uasidluin ifouasludh fugtueiesdnanaluin ldun
wsosiudaliih ueineslvlih uaznsUszandlden ndnnsveaszuulyiin
181 3 Wl Fnsdednerndsliin Augruedesiiotaluidh
DC and AC circuit analysis, voltage, current and power, transformer,
basic electrical machines, e.g., generators, motors and their
applications, concept of 3 -phase systems, distribution and

transmission methodology, basic electrical instruments
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31-407-077-002 M33auaziasasiotnduiussuusnlusia 3(2-3-5)
Measurement and Instrumentation for Automation
System
FyUsAunau : -
Prerequisite : -
nguinsindesdu mseenuuuiazairueiesiieTnedisie nsveaeuns
RovAuBIvaLAsDle T N1snadeunITaTifaveuniesdatn nasin
Ujdanislfintesiiotauindine 4 nadeudedureufiumefifietuiinuas
WERINa NMTAATIETaNA N1suEuedeaya N1InTIaindmTusEuUaRLuR
Principle of measurement, design and construction of simple
instruments, test of instrument response and limit, practice on using
different instruments, computer interfacing for recording and
monitoring, data analysis and presentation measurement for

automation system
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31-407-077-003 szuviluudnduazlansednddmivanannssy 3(2-3-5)
Industrial Pneumatics & Hydraulics System
FU9AUNDY : -
Prerequisite : -
nann1svessruinufnduazlansednd n1seonuuusruulaLuAng N3
Fenvuinvaaaiasdaau vioau 1@ gunsaivineu nszuenintih nishads
LLasmw"ua%’nmqﬂﬂiaﬂuizwﬁaLmaﬂéiwﬁg\ﬁsuuqmamm N3

ponLUUsTUUlansadnd Nseenuwuuyaduias n1sidenvuisavislanseand

a 4

187 guAsalvieu nsindawasnisuigesnwaunsallussuulansednd

[ (% L4

dyanwaliarnslisulsasvesssuvilnuinduazlansednd 29astuudng
uazlansednddlflugnamnssu mssonuuvisasiiihnmuaunisieuves
F¥UU N13AIVANNISYINIUTRIsTULhLuAnduazlansodndais Tusunsy
widaaednaeulnsaiaed uargunsaimuauadislmiflilugmamnssy

Principles of pneumatic and hydraulic systems, pneumatic system
design, size selection of air compressors, air pipes, valves and
pneumatic equipment, electric actuator, installation and maintenance
of equipment in pneumatic systems and vacuum systems, hydraulic
system design, hydraulic power unit design, size selection of hydraulic
pipes, valves and equipment, installation and maintenance of hydraulic
equipment, symbols and pneumatic and hydraulic circuit drawing,
industrial pneumatic and hydraulic circuits, pneumatic and hydraulic
system control design, pneumatic and hydraulic system control using

programmable logic controllers and modern industrial controllers
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31-407-077-005 52UUAIUANIALULIALUINUAGINNTTH 3(2-3-5)
Industrial Automation Control System
Jwrdedunau : 31-407-077-002 m3iauaziA3asieTadmiuszuudaluia
%30 31-407-077-003 szuuduudnduazlansadndansu

IAAINNIIU
Prerequisite : 31-407-077-002 Measurement and Instrumentation

for Automation System
Or 31-407-077-003 Industrial Pneumatics &

Hydraulics System
ssuumuausaluf@dldlusugeaimnssy n1sUszgnaldiduweiuay
‘Vli’]uaaaL%ﬂummw@amizuaumﬁ n1seulusinsuudaasin
aoulnsaland dmumuaunsiausyuusaluiavlflunugaanssy
Industrial automation control systems, applications of sensors and
transducers in process control, programming of programmable logic

controller (PLC) for control Industrial automation systems
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31-407-077-006 WiusudanannssunaznsUszandldanu 3(2-3-5)
Industrial Robot and Applications in Manufacturing
Process
Ay1dsAunau : 31-407-076-201 NANYAVIINEINITHUBUA
Prerequisite : 31-407-076-201 Fundamentals of Electrical

Engineering

ATV UBUARRAMNTTH Nalnveuwvunalugaa sy gunsaltulas
9Un30ln579% srULLATRsAUTTNRUNTAIUAN NsFoansluTEUUY UL
gna1vnIsy N1V URNIswagnIslUsHNSNuEudAgRaIrnssualswluy
AITADUAILUUL N1FATIILUUTIADIIULAZNITI1809d0IUNITAL NS
2ONLUUKAZNITTINDITEUUYUBUARRAIMNTIUFIMTUNITUTE gnAluTEUY
AAINNTTU
Overview of industrial robots. Mechanism of manipulators in industries.
Actuators and sensors. Control system and components.
Communication in industrial robot systems. Industrial robot operations
and programming with teach pendant. Task modeling and simulation.
Design and simulation of industrial robot systems for applications in
industrial processes

4

31-407-077-007 n1saanuuudanasiiulygyuszhvg 3(2-3-5)

Artificial Intelligent Algorithm Design

AyUeduniau : 31-407-076-304 wuztdyausshivg

Prerequisite : 31-407-076-304 Introduction to Artificial Intelligent

nstdlusunsuasufimesadinsulyyiUsefvglszinnmng 9

ﬂizmumiﬁmmﬁzwmiﬁauiﬁuaaLﬂ‘%'aa NIIRAUITUITLNTUADNNIUADS

luswiminssmeiesnalasldnisiSoudvennios nsiauilusunsy

nonfineslususzuusnluiAuasjusudlagldnsiGouiveaios
Computer programming for various types of artificial intelligence,
machine learning pipeline, machine learning implementation in

mechanical engineering, artificial intelligence implementation in

automation and robotics
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31-407-077-008 MIuawLiuvDIATOITNS 3(2-3-5)
Machine Vision
FvsAunau : -
Prerequisite : -
NUsIUeINISUSTUIANANINAINEE N15TUNTMVBINYEE N15AS19A N

<9 9

AILVIULEAIAIN A1TATOILAZNITLESHLAININLTITL Y mi‘uuiz:uzﬂﬂ‘w
sa o

ATSHLUIAIUYDININ NISILATIZTNAIN ATNSIUVDIABURINADSITUY

ANFNRUSTENIINIsUsTRaNan kas Uy gy 1useRvg n1suseendld

av aa 9

miumLﬁusumm%ﬂmmqmmmm UATENLNYINU NITUTEUIANANTN
waysruUIturenusudluiag iy

Fundamentals of digital image processing, visual perception, image
formation, image representation, spatial domain image filtering and
enhancement, image restoration, image segmentation, image analysis,
overview of machine vision, relationship between image processing
and artificial intelligcence, industrial applications of machine vision,

current research in image processing and robot vision systems

31-407-077-009 N1IAIUANNINGAAIMNITTUUALIZUUENIAS 3(2-3-5)
Industrial Control and SCADA
AUAUNDY : -
Prerequisite : -
mimuawwqmammimﬁj@a(?lu anedyauueuzdon annydyaiu

o v v aa v

e dsuiiudsdyniu Matuguueuzdon dAuANAITE N13ANUAN

hol)

ddu fmvguassnzlusunsuld madeulsunsufineadnisidouse
fiLoad nadenreseninsuywilaziaieadng mavssyndldfneatlussuy
onlutiAszuuaniang

Introduction to industrial control. Analog signal conditioning. Digital
signal conditioning. Sensors and transducers. Analog controllers. Digital
controllers. Sequence control. Programmable logic controllers (PLC).
PLC programming. PLC interfaces. Human-machine interface. PLC

applications in automation systems. SCADA Systems
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31-407-077-010 N1IAIUVANNIZUIUNIT 3(3-0-6)
Process Control
Fy1UsAunau : -
Prerequisite : -
ENﬁﬂ'i8ﬂE]U‘UENiBUUﬂ'J‘U?leﬂi%‘U’JUﬂ’]’i TITUUATUANNTZUIUNTITUUY
liidoileanazuuvudeiiies sruumuaNuUUitled nsmuauuuutoundy
ﬂ']iﬂ'JU@lILL‘UU{jE]UGI'N ﬂ’liﬂ'JUﬂiJLLUUU%JUgf'J ﬂ?ﬁﬂ’JUﬂﬂJLLUUﬂW@ﬂ’]iﬂj
fagenszuIunsAIvALlugaaImngsy
Elements in process control system. Discrete and continuous process
control system. PID control system. Feedback control. Feedforward
control. Adaptive control and predictive control. Examples of industrial

process control

31-407-071-305 N15LATENAMUNIDUNISANUTZAUNITAIIYNTN 1(1-0-2)
Preparation for Professional Experience
Fv1UIAUNDY :
Prerequisite :
NANNITLAZLUIANYINITHNUTTAUNI TR TN nsadATIuLasdunIwal
37U miﬁwumﬂaﬂ.ﬂmiumsﬁwmuasmaﬂ%’uéfﬂuaﬂﬁﬂi nsviaududia
AIFYIVTTAAVITN NYVUBLTIY NUTEAUdRY SPUUNmTIUNsUsEiu
A miazauUaenilunsyiey msdeaslusdng nmsdensidetlym
ANTINUNY NMTAATIZIALAZUATYR MSTEUTIBULAZULEUD
Types and processes of professional experience, job application and
job interview, personality development, work adjustment, teamwork,
professional ethics, labour law, social security, quality assurance
standard system and occupational safety, communication in the
workplace, choosing a topic, planning, analysis and solving problem,
writing a report, doing presentation
wneg  Myiuazdssidunansfin Wesduazuuuiidnes seluil

WA, %39 S uNeDe wela (Satisfactory)

11.9. %50 U vineis liwela (Unsatisfactory)
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31-407-071-306 awnafne 1 6(0-40-0)
Cooperative Education 1
AvUsAUnaU : 31-407-071-305 MswseuAuNIauMsHnUszaunisal
YN
Prerequisite : 31-407-071-305 Preparation for Professional
Experience
msufuRnuadouduninauluaauuszneunsfinssfuauinds uay
wangay fuAaanNaunsn Whlanszuiumsvinutaswihiivesiuma
uildsu ueunng wazUszendldauimanguimiisades nsdasi
1A59974 (Project) 10 nsdiAnwmienisieuslagldnisuddynidugu
(Case - Based / Problem - Based Learning) waglasss1ussauniadondnlu
nsUHURU
Practicing in a workplace as an employee in a relevant position of the
student's field of study and abilities, understanding working processes
and functions of the assigned job, applying the principle of knowledge
and theory relevant to the duties, or assigned job, preparing a project
report by using problem or case-based learning method, professional
ethics
vanewn 1. ngldszeznalidesnin 16 dUnviegeiiles
2. florsdliwmanazgmanuimthilidusnunserinu o
3. InsfeenunazUssidiunaegiuluszuunasnszeznaujuiRnu
4. My ¥auasUssiunansine Iissdupvuuuidnes deluil
Q. 950 S nueh wela (Satisfactory)

1.9. %50 U vneis liwela (Unsatisfactory)
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4. asAUsEnaugfiulsTaUNsalnIAauIN
NnANUReINTNTadnnITiusraun sallivdnneudngnsvienuase Ay nangns

[ 1

e muaseivaniafinel 1 deazdaeglunguivdedu dalinfnw Nnaudesameideu
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4.1 1PIFIUNANITIIEUIVRIUSTAUNSAlNAAUIY
ANUAIANIY KANTSLSEUIUSEAUNTAIURINITHNAAEWINYRTinAny) dfadl
1) Gvinwen1sUfuinuainaatudsznaunisnasnauiiainudilalundannis
o & a v I3 a a X
anudndulunisiseuiuasUssendvguiinndey
2) aw1saysan1sAuiNiFsuniiedluuddyninidiuieinssunsena
FPINITTUATONATFUUTN IAINTIUTLUUERIULR vueud waslyanusehvginegrumnsay
3) fluyweduiusuazanunsavihausindugauldiduedned
4) A5z lgUiny ASIRDAILALLUNLTRIUSIIUDIANTARDAAUANNUNTAUS U LLUINY
A0UUSLNBUNISTLA
5) flanunanlunishanseantazaiunsauimnufnasassabultuseleouyiluaula
4.2 9395380
¢ ~ = = ~
AANISANWIN 2 VBIUNNSANYIN 4

4.3 N1TAALIAALAITNEDUY

Jafuatly 1 anAns@nmn

5. 9aAUANEINUNITINIATIIUNIENUIY (A1X)
) ° ¥ I v Y a a ¥ o 8 ¥ YY) a
dammuatun1sinlassnu deaduidenineitesiunisusegndldninuiauiaminssy

LATDINA LU NAANAATYRNIUA N1581818UAIINTOU NITOBNUUULATEING WATNITAIUAY

e

aludd JDudu Ingilassuainsadululanddugduuuvenisidenmun n1sasia
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Wighug warn1siasendyni lneliduiudsiulaseny 2-3 au dgerdwisiazseau

o 1

Aot U FURUULAE ST 8L IENansAUABE11ATIASA
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5.1 mesuelaege
UierAuinanwuUszendlivangau vy UURnunemsendunuuaues
1A997U 8NUUUNIDATNUTDNABDINTONMUY N1TIATIsRLaz LA la Tyl duaSuliiia
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125

5.2 1IATTIUNANITTEUT
o e ° & A oA a ] v Y a a -
Un@nwanunsaviauduiy danudeiviylunisidniuinieuimnssunisnanse
APINTTUATBINATLUUTN 1303AINTINTEUUSRLLTA Yiueus waslya1usedivg Tunsawiuy
1A UDBNLUUNI DAS19INSONAABINI DN A UNUAUIAINTIULATBING NNSAIUITAIATIEN
1 d‘ a 49{ o < 2 v} 1 %
wazuAlatdyminng g MRedulunisvilassukazenvazilusunuulunsiauisols
5.3 9394780
AMANSANEIN 1 VBITuUN 4
5.4 97UUNUIYNA
3 BUILNA
5.5 NSLHTUUNIT
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finsimuatiluanistiaiung dnhduiinnislaa3ne ideyavnansifesiu
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v v 1

Tassumaiuled wazusulsshiiuvalsiausdniisdmegdlassaulidny
5.6 NFEUIUNTUTZIUNG
Usziiunaananuinmilunsilassouituinluluduiinaanuimii Afinns
fuseslngoraseiuinulasey wagdseifiunaannisiauesssunusUuuuiifvuanses
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