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200-112

200-113

200-114

200-118

200-119

212-181

322-110

322-111

322-113

325-107

332-129

333-112

29 SIMUUSTEVRIRLIN I AN

116 #U280A

1) ngadvIneAansuazANafIER AN 33 nein
mﬁmmam%ﬁugmﬁm%’ﬁmm 3((3)-0-6)
(Fundamental Mathematics for Engineer)
TAndugIudmsuimng 3((3)-0-6)
(Fundamental Physics for Engineer)
wilfugudmsuiang 3((3)-0-6)
(Fundamental Chemistry for Engineer)

Wandduiuiaing 2 3((3)-0-6)
(Fundamental Physics for Engineer II)

U uRnsHanddmsuianng 2 1(0-2-1)
(Physics Laboratory for Engineer i)

NYANLT I 3((3)-0-6)
(Linear Algebra)

LABAFALINLADT 3((3)-0-6)
(Vector Calculus)

AUNITTIDYIUS 3((3)-0-6)
(Differential Equations)

sz U8 UIBLTIAILEY 3((3)-0-6)
(Numerical Methods)

UftRnaediugiudmiuinng 1(0-2-1)
(Fundamental Chemistry for Engineers Laboratory)
eAEnslan 3((3)-0-6)
(Earth Science)

UftRnsiAndfugiudmivimng 1(0-3-0)
(Fundamental Physics Laboratory for Engineers)
fuguadidmiuinng 3((3)-0-6)

347-208

(Basic Statistics for Engineers)
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200-102

200-116

200-117

211-131

212-191

216-102

216-103

216-121

216-221

216-222

216-293

217-221

226-214

238-111

3) NGNAIYIIN

glanifnysy

(Into Engineering World)

nugunsWsulUsunsueeNimesdmsuImNg

(Basic Engineering Programming)
L%mwﬁmﬂssuﬁugm

(Basic Engineering Drawing)
Sidnnseindidodu

(Basic Electronics)

JTUURIYIA
(Digital Systems)

LLu%ﬁ’ﬁﬁ’JﬂiiMLﬂ%@ﬂﬂﬁLLﬂ%LﬂJﬂ’]%i@ﬁﬂﬁ
(Introduction to Mechanical and
Mechatronics Engineering)
L%EJULLUU%?]’JﬂiiiJLﬂ%@Qﬂa

(Mechanical Engineering Drawing)
NAFAATIAINTIN: ADNBANERS
(Engineering Mechanics: Statics)
NAANENTIFINTIU: WAFERT
(Engineering Mechanics: Dynamics)
namansian

(Mechanics of Materials)
%%mimmm%'auuamaﬂm 1
(Thermal-Fluids Engineering 1)
fugunisadaviueus

(Basic Robot Building)
ﬂizmumimﬁmﬁugm

(Basic Manufacturing Processes)
TANIFINTTY

(Engineering Materials)

- AY¥1U9AY
A ma3danssulHAn
211-321  AanmssUa9AuYawAIadnsna lui

(Fundamentals of Electric Machines)

34 %UwNA
1((1)-0-2)

3((2)-2-5)

2((1)-2-3)

3((2)-2-5)

3((3)-0-6)

1((1)-0-2)

3((2)-3-4)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

2((1)-3-2)

2((1)-3-2)

2((2)-0-4)

50 wuenn

44  wuwna

9  wuwNA

2((2)-0-4)
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211-322  Béannseiindidulow 2((2)-0-8)
(Introduction to Power Electronics)

212-241 @ lazIzuy 3((3)-0-6)
(Signals and Systems)

212-291  lulasmeulnsalans 2((1)-3-2)
(Microcontroller)

AV IMIIANTTUADUNUADS 3 wdagha

240-207  nsWeulUsunsuuazlassaiateya 3((2)-2-5)
(Programming and Data Structures)

P MIAINTIUATOINA 12 wilena

216-321  m3duaitewdana 3((3)-0-6)
(Mechanical Vibrations)

216322 namaniiedesinina 3((3)-0-6)
(Mechanics of Machinery)

216-323  N15ONLUULATDIENS 3((3)-0-6)
(Machine Design)

216-351  FEUUMIUANSHLLIA 3((3)-0-6)
(Automatic Control Systems)

A sdAnssuuamsating 13 wuaenn

217-231  TUSuNSUABNNILABSE NS UMUIAINTSY 2((1)-3-2)
(Engineering Software Tools)

217-331  YnwssuudaslRuseingwedlya 6((4)-4-10)
(Module : Synergy of Automation and Fluid Power)

217-332  A509NMUUTEUULLAMTOUNE 3((2)-3-4)
(Mechatronic System Design)

217-333 WU IngIn1siueud 2((2)-0-a)
(Introduction to Robotics)

GRS warlaseay 7 wiaeia

217-311  UfuAmsImnssumamsedting 1 1(0-3-0)
(Mechatronic Engineering Laboratory |)

217-312  UURMTIANIsuAnIeing 2 1(0-3-0)

(Mechatronic Engineering Laboratory 1)
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(Mechatronic Engineering Project Preparation)
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(Capstone Design Project in Mechatronic Engineering)
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(Practical Training) 320 G349
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217-400

ANNAANYN 6(0-36-0)

(Cooperative Education)

AYUFINNIGIAINTTULUAMTIUNE

217-431

217-432

217-433

217-441

217-442

217-443

wuzszuuURURNMSvue U 3((3)-0-6)
(Introduction to Robot Operating System)
msBeuiveaniesdmiunusEUuAmIoing 3((3)-0-6)
(Machine Learning for Mechatronics Applications)
n5WgulUsLNT PLC Se6Uge 3((2)-2-5)
(Advanced PLC)

WA INAINITsILAmMTolng 1 1-3((x)-y-2)
(Special Topics in Mechatronics Engineering |)
WdofilAwIMmNIsuLAIMItng 2 1-3((x)-y-2)
(Special Topics in Mechatronics Engineering II)
WtaRiAenIIAmINTsuLAmToling 3 1-3((x)-y-2)

(Special Topics in Mechatronics Engineering IIl)

Ay FNNI9IAINTSUINAN

211-323

seuutuldausleLssdnsnaliiia 2((2)-0-4)

(Electric Drive Systems)



20

212-242  msUssananadygIafunUIY 3((3)-0-6)
(Discrete Time Signal Processing)

212-443  nsUsznaNady IRV 3((3)-0-6)
(Digital Signal Processing)

214-321  MITIATIZRAINNNNITUANY 3((3)-0-6)

(Biomedical Image Analysis)

Jwndenn1edfinssaiana

216021 mdldnundugniugnnadluiaiesdnana 3((3)-0-6)
(Using of Rolling Bearing in Machines)

216-422  wuzihszieuisiuludiediuud 3((2)-3-4)
(Introduction to Finite Element Method)

216-433  n15USTRTANSNU 3((3)-0-6)
(Energy Conservation)

216-435  WANIULAIDIIRGLATNAIIUAL 3((3)-0-6)
(Solar Energy and Wind Energy)

216-442  guiuarmIuszgnanamunaeanseueud  3((3)-0-6)
(Theories and Applications of Vehicle Dynamics)

216-443  nsdanmswasaulugusudlniuazeueud 3((3)-0-6)
lausn
(Basics in Energy Management of Electric
Vehicles and Hybrid Vehicles)

216-661  AMINITUALMATNITAIUANFLITUNIY 3((3)-0-6)
(Acoustics and Noise Control Engineering)

216-491  AAINTIUAMUSoULazUslva 2 3((3)-0-6)

(Thermal-Fluids Engineering II)

a =~ = [ 1 1 a
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o X
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n=3 neie  uIUmhgingy
=2 vefe  Swunmhefedifidnnudilensianatoudiouden
(Active Learning)
y=2 neds  umheAnufuRnis

7=5 PUND UIUT AN YIAI8AULD

wva

Fe3vnian1sseuiwiulun sesynisi@eouniisin 10w N@-b-o) 1wy 3(0-6-3) laeil

ATV
N=3 wgls  WIUmheieTy
a=0 wgls  uIumheiangug
b=6 neie  umheiaujuanig

c=3 UL FIUIUTILIANBINIUAULDS



3. HUN1SAN®EN

AAMSAnEd 1
200-102
200-112
200-113
200-114
200-116
200-117
200-118
200-119

890-10XG1

AMAMsAnedi 2
211-131
216-102
216-103
216-121
226-214
238-111
322-110
325-107
333-112

890-10XG1
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FUUN 1
LHUNTSANEIUNARAZLNUNISANYIEVN AN

o [ a a a wva = 14
Iuunenn (nud) - UUR - Anwalenules)

glanimnssy 1((1)-0-2)
(Into Engineering World)

ﬂajmmam%ﬁugmﬁm%ﬁmﬂi 3((3)-0-6)
(Fundamental Mathematics for Engineer)

Aandiugudmsuiang 3((3)-0-6)
(Fundamental Physics for Engineer)

wilfugudmsuiens 3((3)-0-6)
(Fundamental Chemistry for Engineer)
ﬁyugmmsL%&Juiﬂil,mimauﬂaLmai‘é’m%ﬁmm 3((2)-2-5)
(Basic Engineering Programming)

L%mmuimﬂﬁuﬁugm 2((1)-2-3)
(Basic Engineering Drawing)

Wanddmsuirang 2 3((3)-0-6)
(Fundamental Physics for Engineer II)

UfuRnsianddmsuieng 2 1(0-2-1)
(Physics Laboratory for Engineer II)

Mykaznsieans 2((2)-0-4)

(Language and Communication)
59U 21((18)-6-39)

Juumiigin (Maul) - U§UR - Anwdienuas)

Sudnnsefindidowiu 3((2)-2-5)
(Basic Electronics)

wuztIMmNITUASINaLas LA ToTing 1((1)-0-2)
(Introduction to Mechanical and Mechatronics Engineering)
WYULUUIMINTTULATOINA 3((2)-3-4)
(Mechanical Engineering Drawing)

NAAANTIAINTIN: ADREFERS 3((3)-0-6)
(Engineering Mechanics: Statics)

NILUIUNTHARNUFIY 2((1)-3-2)
(Basic Manufacturing Processes)

AR 3IAINTIu 2((2)-0-4)
(Engineering Materials)

WAARFALININDS 3((3)-0-6)
(Vector Calculus)

Ufuinsialinugudmsuieons 1(0-2-1)
(Fundamental ghemistry for Engineers Laboratory)
UfuRnsiEndwugudmsuiang 1(0-3-0)
(Fundamental Physics Laboratory for Engineers)

Mwaznsieans 2((2)-0-4)

(Language and Communication)
EietY 21((16)-13-34)



AAMIAnEd 1
212-191
212-291
216-221
216-222
216-293
322-111
347-208

XXX-XXXG6

= P
AIANTTANEIN 2

212-181
212-241
217-231
217-221
240-207
332-129
XXX-XXXG2A
XXX-XXXG 4

XXX-XXXGT

Ul 2

LHUNTISANEIUNARAZLNUNISANYIENN AN
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Ui (ned) - URUR - Anwidtenuies)

FEUURINA

(Digital Systems)

lulpsroulnsaiaes

(Microcontroller)

NAFAASIAINTIN: WAAIERS

(Engineering Mechanics: Dynamics)

RGRETEeGT)

(Mechanics of Materials)

Amnssuauioulazvadla 1

(Thermal-Fluids Engineering I)

AUNTTIDYIUS

(Differential Equations)

fuguadfdmiuimng

(Basic Statistics for Engineers)

IS RaT IR TS

(Public Mind and Sustainable Development)
EXEY

3((3)-0-6)

2((1)-3-2)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

2((2)-0-4)

22((21)-3-42)

o [ a = a wva 'Y
uunlein (ngud) - URUR - Anwidenuies)

NYAALTILEY

(Linear Algebra)

ST RIGESEATT

(Signals and Systems)

TUSUNTUADLNILADSTA M UNUIFIN ST

(Engineering Software Tools)

fugnumsassiusud

(Basic Robot Building)

ns@eulusunsuuaglassainsloya

(Programming and Data Structures)

Ianslan

(Earth Science)

NIAALTINTINSHALAAY

(Logical and Numerical Reasoning)

mslvaluladninea

(Digital Technology in Use)

msdsudlmddunainsvesan

(Adaptive to the World's Dynamics)
374

3((3)-0-6)

3((3)-0-6)

2((1)-3-2)

2((1)-3-2)

3((2)-2-5)

3((3)-0-6)

2((2)-0-4)

2((2)-0-4)

2((2)-0-4)

22((20)-9-37)



AAMSAnEd 1
211-321
211-322
216-322
216-351
217-331
217-311
322-113

XXX-XxXXG2B

aAMsAned 2
216-321
216-323
217-312
217-332
217-333
217-313
XXX-XXXG3

XXX-XXXG5

FuUN 3

LHUNTSANEIUNALAZLAUNSANYIEUNIRNEN
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wa =

uIUNUIAN (Nud) - UJUR - Anwdtenuies)

winnsdesfurenaiesdnsnaliii
(Fundamentals of Electric Machines)
sudnmsetndmaadedu
(Introduction to Power Electronics)
namansiAsesdnina
(Mechanics of Machinery)
FEUUAIUANSH LA
(Automatic Control Systems)
grgsruudnlulfuazindsvedlva
(Module : Synergy of Automation and Fluid Power)
RN sImnssuwamseiing 1
(Mechatronic Engineering Laboratory 1)
2 0uUTBTR A
(Numerical Methods)
NIAALTITEUY
(Systematic Thinking)

37U

2((2)-0-4)

2((2)-0-4)

3((3)-0-6)

3((3)-0-6)

6((4)-4-10)

1(0-3-0)

3((3)-0-6)

2((2)-0-4)

22((19)-7-40)

o [ a = a wva = 'Y
FT1UIUNRUIYNA (%i]‘i;'}{] - ‘U{_]‘U(ﬂ - ANWINIYAULDY)

mMsduazitewdna
(Mechanical Vibrations)
ﬂqi@aﬂLLUULﬂéaﬂ‘{fﬂi
(Machine Design)
UfuRnTIemnssuwansaling 2
(Mechatronic Engineering Laboratory 1)
miaammmzuummmaﬁﬂﬁ
(Mechatronic System Design)
WurdIMeINISuE U
(Introduction to Robotics)
ﬂqﬁLW%UNIﬂﬁﬂﬂquaﬂ?ﬂﬁillLllﬂ'ﬁ/]ﬁ?]‘aﬂﬁ
(Mechatronic Engineering Project Preparation)
NSARLUURUIZNOUNTS
(Entrepreneurial Mindset)
AUNNILBIATI
(Holistic Well-being)

37U

3((3)-0-6)

3((3)-0-6)

1(0-3-0)

3((2)-3-4)

2((2)-0-4)

2((1)-3-2)

2((2)-0-4)

2((2)-0-4)

18((15)-9-30)



nAnTou

217-300

= P
AIANTTANEYIN 1

217-411
XXX-XXX

XXX-XXX

AANTSANYIN 2

XXX=-XXX
XXX-XXX
XXX=-XXX
XXX=-XXX

XXX-XXX
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uIunIEin (ned) - URUR - Anwidtenuies)
N3N Lyitfendn 320 Hlas

(Practical Training)

Ul 4

= a
WHNUNISANEUNG

uIunIEin (ngud) - URUR - Anwidtenuies)

Iﬂiﬂﬂ?uaaﬂLL‘U‘U“J'J‘UUaﬂ%qﬂaﬂ?ﬂiiumﬂ’]ﬂiaaﬂﬁ 3(0-9-0)
(Capstone Design Project in Mechatronic Engineering)

I naonias 3((x)-y-2)
(Elective Subject)

A Ldands 3((x)-y-2)

(Elective Subject)
323 9((x)-y-2)

IR (nud) - URUR - Anwrdtenuies)

Fwndenlunguivin 3((x)-y-2)
(Professional Elective Course)

wndenlunguivign 3((x)-y-2)
(Professional Elective Course)

WA 3TAn Y 2((2)-0-4)
(Elective Courses)

WA An T 2((2)-0-4)
(Elective Courses)

wnadAnwialy 2((2)-0-9)
(Elective Courses)

323 12((x)-y-z)



aMansanedl 1
217-411
XXX-XXX
XXX-XXX
XXX-XXX
XXX-XXX

XXX-XXX

= ]
AIANITANWYIN 2

217-400
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FUUN

LHUNNSANEERNARNEN

uIunIEin (ned) - URUR - Anwidtenuies)

1ATUDDNUUUTIVYDANITIANTTUIIAM SO NG 3(0-9-0)

(Capstone Design Project in Mechatronic Engineering)

A FONLET
(Elective Subject)
A UFONLET
(Elective Subject)
ANy
(Elective Courses)
Ay
(Elective Courses)
wnadAnwialy

(Elective Courses)

Annadne

(Cooperative Education)

3((x)-y-2)
3((x)-y-2)
2((2)-0-9)
2((2)-0-4)
2((2)-0-4)

594 15((x)-y-2)

uIUNUILAN (Nud - UJUR - Anwdienues)
6(0-36-0)

573 6(0-36-0)
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U7 4 NITIANTEUIUNTITIUS

1. WlBUIEMTIANITETIUNTHOUVBINNINYITUEVAIUATUNS
TnevidngasiifisunuunsdanisSounmsasu deil

1) f51e3ridansfnyndeysannisnsiou unisinau (Work Integrated Leaming:
WiLelAnMsFouTiasnsauFonuldase wu mseuifiiiunisasiierinads msuaunauns
BoudanUszaunisainsiueniiesFoununtumadouluioadoy vidlugluuuresnisfineide ms
Anau avfadne msvhauilodses Wudu Taedalidneinifiaeaunsn wiL litesninfesas 50
yosdumheAslunnnivienzvemdngns nsdiidanusmiledumhenusvns f5iavia
wazionwu Wseylime

2) Amusliiseinaniadny/msinujiRamianindndivun Tnedfluuoaauam
fAafnw lddesninfesay 10 vesdwuinAnuludnans

3) MruAliiin13IAN1SITeUNTABULUULTIN (active learning) lidaninesas 70 vas
eI tunangns

4) Amualinnsgdnldnwsinguiinlunisdnnisissunisasulivesnitsosas 50 ves

187391

2. MavmuAanYMzYainAne lundngns

o/ U o/ 4 = ¥ o/
AANEATYRINANE HAANSN15I38UTVRMEaNgAT (PLOS)
AaNYMzYARaNIlY PLO3 deanstayanuyanaiiviainviany laogna
[ @ A £% <
1. anansaviauduiiy 9NADY NTIUTEAY

Y

2. pszviinfeunummihiluazaufuiaveuly | PLOA uanseenienisilasss1ussamsining
FIULTAING LAEAITITINTOUNINTFIU LAY | LagIvITN

AIFYIVTIUIVAIN PLOS vieruiduity sialugiugdin wagdanu
3. annsadeansifetnagniies waznssUsEIAY dielitussatimsnevesdiy

4. $nuazannsalivaluladmenenfines uaz | PLO7 AududeyadiiArdesiuszuuaiuay
ansaunaluaula Tfuazidana Tngldinaluladansaumnaiile

nsiSeu3 agusaliles

ANANBUZUAARNNIVITNTTOAENS PLO1 widgynnvasssuuaruaulniuazigena
1. aansauszgndliuazidenlosmnuilunvusing | Tnensszgnd ndnnisnisadamians
q Weufdymmalmnssumamsedndld WIAIENT ADUNIADS LAZIAINTINANENS

2. danuiuagiinvgdmnssuuamsetinddmiu | PLO2 sanuuusruuAtuaulniuazidana
1399NLUY AIUAN MTI9ABY FouT13953UY | i elildnasudinssduaudesnisveefld

AUANSALLTA seuu laganilads adafnin anudasndeniy
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AMENYMUYRIINANEY

HadWsSN13iTeusvamengns (PLOs)

nsouNInTgIu YadeniaiAsegaans
Aaunden uazdny

PLO6 9BNLUULAENAADITILA BRI UTEUY
muauliiiazidena lngldia3esilodn nie
lUsunsuuszend lun1simsgvideya wlana

Toya tiedndulauazviveasuniundn

Arinssulaegegnaes

3. MFUAAIANMUTUNUS TENTNATWTNITTIUI TEAUNANEAS (PLOS) AUNINTFIUAMIIA

STAURANANYT W.A. 2565

HAAWSNTSISEUS NAaAWSNS

szundngas (PLOs) | 1Seu3naly

NAAWSNS o - .
. . ANS | Yinwe | A385TTU | AnwAILUARS
Seuflang

PLO1 wA U 1U9958 U
avaulniuazidang oy
N15UTEENANE NNITNIY
AEIMAIENT TNYIAERS
AUWILRneS Wasg

AAINTIUANERNS

v v v

PLO2 99NkUUTEUUAIUAY
Tnuasidana vl ol e
NaIUTnTIfuAILFDINg
Yo 153Uy lneAded
alannn ANulasngny
NsoUNINTgIU Uadenig
Asugatans dauindou

LA EIAY

PLO3 deanstoyaiuunna v
vainuane laeg1agnees

ATIUTELU

PLOG h@m980nNn 9N15 3
ATTYIUTTUNIIVINITLHAL

TN
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HAaWSNTITeU;

sTAUNANgAS (PLOs)

NAAWSNS

'
Y o

Beuinaly

NAANSNNS

Seuflanig

ANYUEYAAA

PLO5 vin91utd uiiy walu
F1ugHn wasdmu el

ussadmangvesiy

v

v

PLO6 00Nk UULAENARABIY
W 83709 UTEUUAIUAY
Il uazidana lagly
N A o =
A5 aedodn nialusunsy
Usegned Tun1sTATIEn
Toya wuanatoya Live
andulanagnivoaguniy

wanIemnssulaeggneies

PLO7 dududoyaiiisados
Auszuuasuaulniuae
Wana lagldinalulad
ansaumeLi on1315sus

2819MDL LD

PLO8 Ufjuaun1uieinssy
LUAINSa U na*luanny
Usznaunisladniagans

ANUNLATULDUNLNE
(hHUANNDANYT)

*Jnssuamseling vunets Mstundnn1smrnssuanltlunseanuuy Wau Nda Lay

1139501 szuumuaunsinusnluiivesssuudenanaslnihdidnnsedng




4. HaaWSN1sTEUSsTAUNANgAs (PLOS) Nagns/A5nsaau wag nagns/asn1sinuazn1suseiliuna
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HAANSNSISEUTEAUNANgAT (PLOS)

nagns/Isn1saou

s = o/
naqwsﬁsm‘s'smtazmi

Usziiiuma

o/ [

ATIN

PLOL widgymnvesszuumuauliiuag
Wana lnen1sUsey e ua nn1sNnIg
ANIAPNENT INEENENT ABUTIMDS uaz

AAINTIUANERNS

UIT818 OB Mann1s warinUun
Tagnrsvinlang wisluinAnwiaiuisa
Uszgnaldnuswazinaianig q lu

Al rmisiemnssueans

1. ANSEBUNANNAIAKATUANENA
2. NS7AdaUYDY

3. A5NS4

NAAZLUUADU @mmwmuﬁ’naua

waTNIIINTINTIBUNGY

PLO2 aanuuussuumuautniuasy
a = 1% = Y

L3 9Na LA LA LA NAITUN MSINUAINY
M oIN15989K 15Uy lagadeda
ATANNIN A NUADAN INIUNTDU
055U YT ennaiAsegAans

AIINADY hATAIAY

UI3818 N8l ndnnis waglnUun
Tngn1svilaseenu it el indnwn
anunsadszgnaldainug uazinaia
a9 9 Tuniseenuuu lneA1tes aiam
AN ANUUABANEAIUNTBUUINTFIU
Jademamsugenans danden uay

GNGEL

1. MsgpunNasnIALazUanenia
2. NINAADULDE
3. NM3vlASHU (Projects and

mini-projects)

NAATHUUADU ﬂmmwmuﬁ%aua

warNI5INYNTIEIUNGY

PLO3 deansvayaiuyananvainvaney

Ipgnsgnies msslszinu

Hniineen15i9 8uUs1897U LagnIs

UEUDNUNIUNINTTUNGY

1. ANSUNEUD

2. MSYUIIYIY

nan1sUsEiiun1silauaLazng

nvisenungy

PLOG k@MI98NDINISHATTYIUTTUNIG

AVNITHRLITITN

UTIEIELazENF9g 19 un el Uty
a = Yo = a va

Seu ielilndAnwiaiunsaufunanu
TunsuAtdgnnisauienssuaans
TnatulvidlSeudananasseTusIamas

AV INITHRLIBITNIAINTTY

1. N5daU
. NSULEUD

. MIpAUTIENAY

A W DN

. ANSKNSINNANTTY

- HaUszliuaInNwuUAa Y
- HaUTEEUMNNGANITUTN AN

Tutwseu
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HAANSNISI38USTEAUNANgAS (PLOS)

nagns/Asn1ssau

4 a (%
NABNG/A/N1TIAUATATS

UszLiiuma

Y [

AN

PLOS5 vauduiin vislugnuedin was

A Livelviussadnvangvesiiy

AnuURnslutuseulazanulsenau
13 ewdunisaeuinwenisilugun

A3y duiiy N1539anT NSNS

1. Msdunanisalin1sufunanu
WATHAFUOND

2. NMSNSIUAINTTU

- NaUITINAINLUUARUNY
- wausZEuMNNgANIIUTN AN
Tuguiseu

- NAFUANEVDINUNGY

PLO6 ®@NLUULAENARBINLAEITBIAY
szuuAruAuliiuazifana lnald
wIpellodn wselusunsuuszand luns
a 5% v A o a

Anedideya wlanateya iierndula
wagmveasuniunaniainssulaoyis

ANADY
Y

1. u39818 Maud waginUus n1sld
A3 ealloln nIalusunsuyssynd Tu
N193LAT I TeYa Wlanataya waz
asuia

2. {Anvinye NM389nkUy WeukUY a319
AULUU MAAUALLULLAEIATIZY 1nY

9 -3 a o A

N15wN1ang ¥ yn191n91uTTeu3e

PAFINNIIU

1. nMsaaunasnIALazlalunia
2. MIaUHURNT
3. M5¥1lAT89U (Projects and

mini-projects)

- NAN1TOBNLUUNITVINRDY WAL
- wadugvdiiunsnsUioR/ms
NARDIADAARBINUINGUTEAIRA

- KANFIATIEVTRYA

- NANTTADU NISULEUDLAZ I

PLO7 dufudayaiigideiiussuy
avaulniwazidna lagldimalulad

asauwmeLitan1siseuIeeesiaLiles

AnufdAlaeidunisaeuinueddu
wadaaniz wieustanisldiaisile
wazinalulad Wien1509nLUU 29K
ATUAY TLATITNITNIIUYDITEUY

6

WAnsating

1. inwgnsauAuteya N3
Anmudeya Nsiseulsestaya

ANSLYYUTIBU

- madnaulaientdinalulad
ansauwA Wiegudeyad
wingaulumsduAudoya
- M3dsBetoyannunasdrsdsd
Wanzay
- HANUMTUAUBLAZNNTIAYIN

318911 nsEuAutaya
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HAANSNISI38USTEAUNANgAS (PLOS)

nagns/Asn1ssau

4 a (%
NABNG/A/N1TIAUATATS

UszLiiuma

Y [

AN

PLO8 U URMuAmuIAINTIY
wamsedndluaniudsenounisia
dufaqanmuildFuneumneg
(LauaEnnFnY)

Hnufdiluaniudsznauns

1. AMSUEUDIY
2. ANSYUIILIIU
3. MsUfUANTLATNISTN

1A99U

- maﬂssLﬁumiﬂﬁﬁamulﬁﬁ%%mu
el |2

Wria18a1ne19158 U nenlas sy

AnAa

- nauszunsufiRnuladnsany

Wrneanan ulsenaunig

Aeanssuwamsedng vunefis Msinannsmaeanssuunldlunisesnuuu Wl Kda kAt sTuuAIUANNTYINUSRluTRveITEUULTINaLAY

W Sdnnsedind




5. WNUTLAAINIINTENANNTURAYOUNAGNSNTTBUSTEAUNaNgAS (PLOS) d9183v1 (Curriculum Mapping)

| 1884 Introd uctory

R 11804 Reinforce

M %1181 Mastery

33

5787391 / YA wae nein

gee
cb
=).

NAAWSNISI3BUTsEAUNANgAS (PLOS)

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

PLOT

PLOS8
(LNUENN

fnwn)

BuINIYIRNBINIY

GE 1 AMwuagnisdedns

GE 2 AMSWRILIAIUAR

2-3

GE 3 mMsAnluugUsZNOUNTS

GE 4 msldwaluladfdvia

GE 5 89017889A73

GE 6 IM@NSISULLATNITHAUINEIT U

GE 7 msususilinnunainveadlan

GE 8 518739890

A LW N W N W

NUINIVIANL

NGNIYIINYIANFNTUAZANAAIEASIANZ

200-112 ﬂaimmam%ﬁugmé’w%’uimﬂi 3((3)-0-6) 1 |
200-113 | fAndiugudmiuiang 3((3)-0-6) 1 |
200-114 mﬁﬁugmﬁ’m%’uimﬂs 3((3)-0-6) 1 |
200-118 | WaAnddwmsuieang 2 3((3)-0-6) 1 | | |
200-119 | UjURMsWEnddmIUIAng 2 1(0-2-1) 1 | | |
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NaAWSNSISBUTsEAUNANgAs (PLOS)

$183%1 / YAV waz wiilein i PLOB
! PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | (wauawia
Anen)
322-110 | uPaRSALNKBS 3((3)-0-6) 1 |
325-107 Uﬁﬂ’ﬁmsmﬁﬁugmﬁm%’ﬁmm 1(0-2-1) 1 | | |
333-112 ‘Uﬁﬁ’ﬁﬂ’]ﬁ\lﬁﬂﬁﬁugmﬁm%ﬁmm 1(0-3-0) 1 | | |
322-111 | @unTsueouius 3((3)-0-6) 2 |
212-181 | WAaLTLEU 3((3)-0-6) 2 |
332-129 | Inenaanslan 3((3)-0-6) 2 | | I
347-208 ﬁugmaaaﬁm”ﬁmﬂi 3((3)-0-6) 2 | | !
322-113 | s2108UTnLaedaia 3((3)-0-6) 3 R R
ﬂa:u%'ﬁmniiuﬁugm
200-102 | dlaniminssu 1((1)-0-2) 1
200-116 | fugrunsideulusunsuaesfinmesdmiu | 3(2)-2-5) 1
IAINT
200-117 L%&Jul,wﬁmmiuﬁugm 2((1)-2-3) 1
211131 | Bidnvsedindilosdy 3((2)-2-5) 1
226-214 ﬂizmumimamﬁugm 2((1)-3-2) 1 |
238-111 | Jan3fIngsy 2((2)-0-4) 1 |
216-102 | wuzidmnssueiosnanazuamsednd | 1(1)-0-2) 1 R
216-103 | @ounuviranssuaiosna 3((2)-3-4) 1 R
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NaAWSNSISBUTsEAUNANgAs (PLOS)

598391 / YAV waz wiein St PLO8
PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 |PLO7 | (wnuawiia
Anen)
216-121 | NAFNERSIAINTIY: EDRUAIERNS 3((3)-0-6) 1 |
212-191 | s¥UURINa 3((3)-0-6) 2 |
216-221 | NAFERSIAINTTH: WarEans 3((3)-0-6) 2 | |
216-222 | NafEn3Ian 3((3)-0-6) 2 | |
216-293 | Aminssuanuseunazaedlna 1 3((3)-0-6) 2 | |
217-221 ﬁugmmia%wjuauﬁ 2((1)-3-2) 2 | | R R
NGuIVIAIN (UeAU)
212-291 | lulasmeulnsalaes 2((1)-3-2) 2 | R |
212-241 | Ay ukagszuy 3((3)-0-6) 2 R R R
217-231 | WWsunsumuimesdmsunuians sy 2((1)-3-2) 2 R R R
240-207 | nslgulusunsuuazlasaaintoya 3((2)-2-5) 2 R R R
211321 | nénmsidesdurennissdnsnaluii 2((2)-0-4) 3 R I R R
211322 | Bidnvsedindmdudediu 2((2)-0-4) 3 R I R R
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4. \WsinwgnsasilofuRuass v 4
Stakeholder Need 3: tindnwtaguu
(F1u3u 20 Aw Nudeyarmenisldwuuasuniu) v v
1. ansoeenwuuszuudnlusiRdelduitymmdmnssuls
2. flenufuaziinlassuumavnuveasdssdnsnaluszuumsnan 4 v
3. fianwsounsu Ansgraluszuu danududin v 4
4. nunsathanusludssgndldlumsussneuivwedsadessd | v v v 4 4 v v v
Stakeholder Need 4: tini3eu funasas uazUszanvunaly
(Frwu 15 A ivdeyadmenisdunival) v v v v v
1. véngmsfithnasgiuluseduana
2. anunsauseneuIvIdnieansia v v v v v v v v
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AMMANUIN U
AT NLEAINAANSNTRBUSTEAUNENgAT (PLOS) fiu Knowledge / Attitude / Skill (K A S)
HAAWSNSISBUTTEAUNANgAS
Knowledge Attitude Skill
(PLOs)
PLOT unlymvasssuumunulii | K1 u;agdaigoyius Al ANUNEIEY S1 NSANYTLVANG

wazlana lnen1suseynAnannIsng
ANARANEAST INYIANEAT ADUNILHDS

WALAFINTSUAENT

K2

K3

K4

K5

K6

K7

K8

(Differential calculus)
wAARFATUTINUS
(Integral calculus)
wAaARANagM LS
(Multivariate calculus)
AUNLTIRYNUS
(Differential equations)
AUz
(Probability)

GAk

(Statistics)
NYAALTIUEY

(Linear Algebra)
adinenanslinaiios

(Discrete mathematics)

(Perseverance)

A2 ANMUSTURATOU
(Responsibility)

A3 ANUATIIAN
(Punctuality)

AG msgausuilsmnudadiud
RN

(Open-mindedness)

(Critical thinking)
S2 ANSARLTIATUIA
(Computational thinking)
S3 ANUINTHIAN

(Time management)
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HAAWSNSISEUTSTAUNANGNT
(PLOs)

Knowledge

Attitude

Skill

K9 narmansvosialadeu
(Newtonian mechanics)
K10 naransigainsyi
(Analytical mechanics)
K11 Twdi
(Electricity)
K12 ualwan
(Magnetism)
K13 yiFiueans
(Optics)
K14 il
(Chemistry)
K15 afngfansiningsy
(Engineering statics)
K16 Wamansimings
(Engineering dynamics)
K17 nafansveands

(Solid mechanics)
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HAAWSNSISEUTSTAUNANGNT
(PLOs)

Knowledge

Attitude

Skill

K18

K19

K20

K21

K22

K23

K24

K25

K26

naransveslua

(Fluid mechanics)
QUUNAFNANT
(Thermodynamics)
TARIFINTTY

(Engineering materials)
WHULUUIAINTIN
(Engineering drawing)
nseulUsunsuARNR MBS
(Computer programming)
NTLUIUNTITHER
(Manufacturing process)
ddnnseiind
(Electronics)

JEUURINIA

(Digital systems)
dldnnsefindrnds

(Power Electronics)
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HAAWSNSISEUTSTAUNANGNT
(PLOs)

Knowledge

Attitude

Skill

K27

K28

K29

K30

K31

K32

K33

K34

K35

lulpspoulnsaiaes
(Microcontroller)
w3esdnsnaluii
(Electric machines)
GV

(Signals)
lassashadeya

(Data structure)
mMsduaziiiou
(Vibration)
Fudusesinsna
(Machine elements)
JTUUAIUAY

(Control systems)
FONALITEMTUNUIMNTTY
(Engineering software)
masweslna

(Fluid power)
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HAAWSNSISEUTSTAUNANGNT
Knowledge Attitude Skill
(PLOs)
K36 vjugus
(Robotics)
k37 Uyayrusshivg
(Artificial Intelligence)
K38 Bumesiinvesasinds
(Internet of things)
PLO2 aanuuuszuuaiunulniuae K24 Bianvsetind Al AUNYIYN S3 MU
Bana wielildranuiinssiuaiy (Electronics) (Perseverance) (Time management)
L TR NAIR AN TR DRGR K25 sguufana A2 ANUSURATDU S4 ASARLTIIATIZN
AVERNIN AUUADAAYAINNTDU (Digital systems) (Responsibility) (Analytical thinking)
Wnsgu Jademaasugaans K26 Biannsalindinas A3 AUATAIAN S5 MSANAI19ETIA
daindey wavdaay (Power Electronics) (Punctuality) (Creative thinking)
k27 lulasaeulnsaians Ad nspanduilsnnudnidiug
(Microcontroller) WANHAS (Open-mindedness)
K28 a3psdnsnaliih
(Electric machines)
K29 dayayod
(Signals)
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HAAWSNSISEUTSTAUNANGNT
(PLOs)

Knowledge

Attitude

Skill

K30

K31

K32

K33

K34

K35

K36

K37

K38

lassasnetaya

(Data structure)
mMsduaziiiou
(Vibration)
Fudursesinsna
(Machine elements)
JTUUAIUAY

(Control systems)
FoNAWITAMSUNUIAINT I
(Engineering software)
masweslna

(Fluid power)

Vugus

(Robotics)
UyeyUsehivg
(Artificial Intelligence)
Buwmesiinvasassna

(Internet of things)
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HAAWSNSISEUTSTAUNANGNT
(PLOs)

Knowledge

Attitude

Skill

K39

Ka1

K42

Kd3

NILUIUNNTODNLUULTY

AFINITY

(Engineering design process)

LATUFANENS
(Economics)
InenAanslan
(Earth sciences)
fapuAnans

(Social sciences)

PLO3 deansdeyaiuyananivainvaiy

Iggnagndes asslszinu

Kd3

HapuAnans

(Social sciences)

Al AsERNSUNIAMUARALTILN

waNe1e (Open-mindedness)

S6 NNSARARADANS

(Communication)

PLOG L@na8anien1saasseIusTnIg

Kad

ATIYIVTIUNIIFINTIU

A2 ANUSURAYDU

S7 23e555ulunsvinuy

AINITUALIVITN (Code of ethics for (Responsibility) (Work Ethics)
Engineers)
PLO5 vivuduity vislugiuerih uas | K43 &euemans AG MsgeusuTlsmILAnLTIuD S8 A

Any welviussaidvunevesiiy

(Social sciences)

waNne1e (Open-mindedness)

(Leadership)
59 AsvinauLduny

(Teamwork)
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HAAWSNSISEUTSTAUNANGNT
(PLOs)

Knowledge

Attitude

Skill

PLO6 @BnuwUULaEYARINEITRITY
szuumuautnihuazidena tngld
\wseelleln violusunsuUseynd lunis
a ¢ v P A o a
Ansenteya wlanateya iednaula
wazmtaaguanunaniamnssulasge

LGN
U

K24

K25

K26

K27

K28

K29

K30

K31

K32

ddnnsednd
(Electronics)
JEUUATYS
(Digital systems)
didnnselindinas
(Power Electronics)
lulaspoulnsaiaes
(Microcontroller)
w3esdnsnaluii
(Electric machines)
GRTRATY!

(Signals)
lassashadoya
(Data structure)
mMsduaziiiou
(Vibration)
Fudrursesinsna

(Machine elements)

Al ANUNYYU
(Perseverance)

A2 ANMUTURAYOU
(Responsibility)

A3 ANMUATINGY
(Punctuality)

AG msgeusuilsPnuAnudiug

WANAN (Open-mindedness)

S3 ASUIMITIAN
(Time management)
S10 MFINIHRY
(Planning)
S11 ASEUIUNTIUAITNARDS

(Experimentation)




73

HAAWSNSISEUTSTAUNANGNT
(PLOs)

Knowledge

Attitude

Skill

K33

K34

K35

K36

K37

K38

K40

ITUUATUAN

(Control systems)
LONALITENTUNUIAINTTY
(Engineering software)
mMawedlua

(Fluid power)

Yugus

(Robotics)
Uyaysehivg
(Artificial Intelligence)
Suwedifinvesasnda
(Internet of things)
N1598NKLUUNITNAADY

(Experimental design)

PLO7 durudayaiiiigitesiuseuy
munauliiuazigang lngldmalulad

asaumeiienIsiSeus agiaiiles

Kd3

A9PUFENS

(Social sciences)

A5 ﬁ?ﬁﬂ@ﬂﬁﬂi@ﬂﬂﬂUﬁu

(Curiosity)

512 Anuwnlavazltimalulad

aa o

YN

(Digital literacy)
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HAAWSNSISEUTSTAUNANGNT

Knowledge Attitude Skill
(PLOs)
PLO8 UfURNumuImnIsusnImse K24 Bidnvselingd Al AUNYITY S2 ANSANLYIAIUIN
fndluanulsznoumsladniagans (Electronics) (Perseverance) (Computational thinking)
paiildSuneuming (Luaniafne) K25 szuumdiia A2 ANUSURATOU S3 NISUTIITIAN
(Digital systems) (Responsibility) (Time management)
Aeanssuwamsednd vanedie Msi | K26 Bidnnsedindring A3 AUATINIA S4 ASAALTNILATIZY
wanMIMeAInTsuEnldlunisesnuwuy (Power Electronics) (Punctuality) (Analytical thinking)
Wi wan wazU1geinen ssuumuR | K27 lulpseeulnsaaes A4 msgouiuilsruAaiiiug S5 NNANATINEATIA
nYusnludRveIsTUULITNNaLaY (Microcontroller) WANAN (Open-mindedness) (Creative thinking)
Inihadnnsetind K28 wesdnsnaluih A5 ANBYINeENLIA S6 mshnsededns
(Electric machines) (Curiosity) (Communication)
K29 deyeuad S7 a3essIuluNITiNuY
(Signals) (Work Ethics)
k30 lassasradeya S10 ALK

K31

K32

(Data structure)
mMsduaziiiou
(Vibration)
Fudrursesinsna

(Machine elements)

(Planning)

S11 ASEUIUNISIUNISNARDY

(Experimentation)

512 AU lavazldimalulad

A3via (Digital literacy)
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HAAWSNSISEUTSTAUNANGNT
(PLOs)

Knowledge

Attitude

Skill

K33

K34

K35

K36

K37

K38

K39

K40

Ka1l

ITUUATUAN

(Control systems)
FONALITANTUIUAAINTIN
(Engineering software)
mMawedlua

(Fluid power)

Yugus

(Robotics)

Uyaysehivg

(Artificial Intelligence)
Suwedifinvesasnda
(Internet of things)
NILUIUNITIDNLLUULTY
IFINTTY

(Engineering design process)
N130ONLUUNITNAADY
(Experimental design)
LASEANANS

(Economics)
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HAAWSNSISEUTSTAUNANGNT
(PLOs)

Knowledge

Attitude

Skill

K42 Anereanslan
(Earth sciences)

K43 dspuenans
(Social sciences)

K44 933581U53UN9IFINT T
(Code of ethics for

Engineers)




A1519LLEA93187U1 NU Knowledge/Attitude/Skill

e

AMANUIN A

5187%1/403%1 (Module) (613)

(5%Was1e39 o8N Y uunleia)

Knowledge/Attitude/Skill

NENIYIINYIAFATUAZANAAITASIANZ

alprnansnugIudmnsUIeIng

200-112 3((3)-0-6) | KL K2 Al A2 A3 A4 S1 S3

200-113 | MaAndfugrudwiudens 3((3)-0-6) | K9 K10 Al A2 A3 A4 S1 S3
200-114 | infiiugn ugUdmIUIAING 3((3)-0-6) | K14 K19 Al A2 A3 A4 S1 S3
200-118 | Wanddwsuimng 2 3((3)-0-6) | K11 K12 K13 Al A2 A3 A4 S1 S3
200-119 | YjURnsi@nddwiuiensg 2 1(0-2-1) K11 K12 K13 Al A2 A3 A4 S1 S3 Si11
212-181 | fivAtinigaLdu 3((3)-0-6) | K7 Al A2 A3 A4 S1 S3

322-110 | uAaAdaLINiAes 3((3)-0-6) | K3 Al A2 A3 A4 S1 S3

322-111 | aun1saieeuius 3((3)-0-6) | K4 A1 A2 A3 A4 S1 S3

322-113 | sutluinleiiiay 3((3-0-6) | K8 Al A2 A3 A4S1 S3

325-107 | UjtRnsiedifugudniuimns 1(0-2-1) K14 K15 Al A2 A3 A4 S1 S3 Si11
332-129 | Anenaanslan 3((3)-0-6) | K42 Al A2 A3 A4 S1 S3

333-112 | Yguanmsi@ndiugiudmsuianns 1(0-3-0) K9 K10 Al A2 A3 A4 S1 S3 Si11
347-208 ﬁugmaaaﬁwmu 3((3)-0-6) | K5 K6 Al A2 A3 A4 S1 S3
nguAwnAnanssuiiugiu

200-102 | dlanieinssy 1(1)-0-2) | K44 Al A2 A3 A4 A5 S3 S4 S7 S12
200-116 | fugrumadeulusunsuneufinnosdmivicns 3((2)-2-5) | K22 Al A2 A3 A4 S1 S3




5783%1/4 381 (Module) (813) . _
(sasedvn Fomedvinwing Srunumiein) Knowledge/Attitude/Sidl
200-117 L%mwuimﬂswﬁugm 2((1)-2-3) | K21 Al A2 A3 A4 S1 S3
211-131 | Bdnnseindidodu 3((2)-2-5) | K24 Al A2 A3 A4 S1 S3
212-191 JEUUAINA 3((3)-0-6) K25 A1 A2 A3 A4 S1 S3
216-102 | wugimnIsuAseInanaznvsetind 1((1)-0-2) | Kad Al A2 A3 A4 A5 S3 S4 S6 ST S12
216-103 | \TEuLUUAMINTIUASeINa 3((2)-3-4) | K21 K32 Al A2 A3 A4 S1 S3
216-121 | NAFNENSIAINTIN: dDnuAEns 3((3)-0-6) | K15 Al A2 A3 A4 S1 S3
216-221 | NAFERTIAINTIH: WAAENS 3((3)-0-6) | K16 Al A2 A3 A4 S1 S3
216-222 ﬂamam‘i’aa 3((3)-0-6) K15 K20 A1 A2 A3 A4 S1 S3
216-293 | Amnssuausoutazuadla 1 3((3)-0-6) | K18 K19 Al A2 A3 A4 S1 S3
217-221 ﬁugmmsa%wjuauﬁ 2((1)-3-2) | K36 K39 Al A2 A3 A4 A5 S2 S3 S4 S5 S6 S9 S12
226-214 mzmumsw%mﬁugm 2((1)-3-2) | K23 A1 A2 A3 A4 S1 S3
238-111 | Janimnssy 2((2-0-4) | K20 AL A2 A3 A4 S1 S3
NENIYIN (UeA)
Avmedaanssulnin
211321 | wdnmsiesduvenniasinsnaliiin 2(2)-0-4) | K28 Al A2 A3 A4 S1 S3
211322 | Bdnvseindmdatod 2(2)-0-4) | K24 Al A2 A3 A4 S1 S3
212-241 | Sy aunasIsul 3((3)-0-6) | K29 Al A2 A3 A4 S1 S2 S3
212-291 | lulasmoulvsataes 2((1)-3-2) | K27 Al A2 A3 A4 S1 S2 S3
APIMIIAINTTUADUNIADS
240-207 | nsWgulusunsuuazlassaiiedays 3((2)-2-5) | K22 K30 Al A2 A3 A4 S1 S3
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518791/993%1 (Module) (§1il)
(5%Was1e39N o3V INY Iuunleia)

Knowledge/Attitude/Skill

APIMNNIAINITULATDING

216321 | mMsduaziiewdana 3((3)-0-6) | K4 K7 K8 K31 Al A2 A3 A4 S1 S2 S3
216322 | naransip3esdnsna 3((3)-0-6) | K16 K32 Al A2 A3 A4 S1 S3
216-323 | NM3RRNLULLATDIENS 3((3)-0-6) | K17 K21 K32 Al A2 A3 A4 S1 S3
216-351 | syuumuANsnlulia 3((3)-0-6) | K4 K7 K8 K33 Al A2 A3 A4 S1 S2 S3
FvmeIAnssuuamsating
217-231 | TWUSHNTUABLINAOIA NS UNUIMNTTY 2(1)-3-2) | K34 Al A2 A3 A4 S2 S3
217-300 ASRNIY laideanin | K33 K34 K36 K37 K38 Al A2 A3 Ad A5 S2 S3 S4 S5 S6 S7 S12
320 T
217-311 | Y§UamsImnssuuamseting 1 1(0-3-0) K17 K18 K24 K35 Al A2 A3 A4 S1 S3 Sl1
217-312 | UfUAMAemnssuwemsedind 2 1(0-3-0) K2 K19 K32 K33 Al A2 A3 A4 S1 S3 Sl11
217-313 | Mawseulasssudemnssuuavseting 2((1)-3-2) | K33 K34 K37 K38 K39 K40 K4l Al A2 A3 A4 A5 S2 S3 S4
S5 S6 S10 S11 S12
217-331 | yenwssuudsluinuasidwedlva 6((4)-4-10) | K33 K35 K38 Al A2 A3 A4 S2 S3
217-332 | MseonkuusEuUAmeiing 3((2)-3-4) | K33 K37 K38 K39 Al A2 A3 A4 A5 S2 S3 S4 S5 S6 S9 S12
217-333 | wupiIng1n1siugus 2((2)-0-4) | K36 Al A2 A3 A4 S1 S2 S3
217-411 | lASSU00NRUUTIVEOANINIAINTSUILAMTOTUNE 3(0-9-0) K33 K34 K37 K38 K39 K40 Al A2 A3 A4 A5 S2 S3 S4 S5

S6 S8 S9 S10 S11 S12
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518791/993%1 (Module) (§1il)
Knowledge/Attitude/Skill

(5%Was1e39N o3V INY Iuunleia)

NENIYIIN (15aN)

AP RNNIIAINTTUNANIBTNE

217-400 | @nnafnw) 6(0-36-0) K33 K34 K36 K37 K38 K39 K40 Al A2 A3 A4 A5 S2 S3 54
S5 56 S7 S10 S11 S12

217-431 | wugihszuuuRURAnsviueus 3((3)-0-6) | K22 K36 Al A2 A3 A4 S2 S3

217-032 | nsBeufveamdesdmiuaussuummseiing 3((3)-0-6) | K22 K37 Al A2 A3 A4 S2 S3

217-433 | nsiWigulusunsy PLC saugs 3((2)-2-5) | K33 K35 Al A2 A3 A4 S2 S3

AP UFNN19IAINTTUINRAN

211323 | szuuduideusieniasdnsnalulih 2(2)-0-4) | K24 K28 Al A2 A3 A4 S1 S3
212-242 | msUssananadygadfunule 3((3)-0-6) | K8 K29 Al A2 A3 A4 S1 S2 S3
212-443 | MIUSTUIBNATYYIUAIID 3((3)-0-6) | K25 K29 Al A2 A3 A4 S1 S2 S3
214-321 | MIIATIZRAINNWNNITUNNE 3((3)-0-6) | K13 K25 Al A2 A3 A4 S1 S2 S3
Jyndenmeifinssnaiena

216021 | milinundugniugnnadlueiesinana 3((3)-0-6) | K16 K18 K32 Al A2 A3 A4 S1 S3
216-422 | wugihszieuidinludiediuud 3((2)-3-4) | K8 K17 Al A2 A3 A4 S1 S2 S3
216-433 | MsUsENIANAIUY 3((3)-0-6) | K19 K41 A1 A2 A3 A4 S1 S3
216-035 | WaSULAIDRILAT A UAN 3((3)-0-6) | K19 K42 Al A2 A3 A4 S1 S3
216-442 | Ve uarn1sUTEENANIIMUNAAER SEUEUA 3((3)-0-6) | K16 K31 K32 A1 A2 A3 A4 S1 S3
216-443 | M3vanisnasulususudliiuaseueudlauia | 3(3)-0-6) | K28 K33 Al A2 A3 Ad S1 S3

216-461 | AMNITUALIMALNITAIVANFITUNIY 3((3)-0-6) | K29 K33 Al A2 A3 A4 S1 S3
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518791/993%1 (Module) (§1il)
(5%Was1e39N o3V INY Iuunleia)

Knowledge/Attitude/Skill

216-491

ImnssuanuSeuazuesia 2

3((3)-0-6)

K19 Al A2 A3 A4 S1 S3
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AMARNUIN

s % Y = % ' a o = v Y = v a . .
LUUWasy LLﬁﬂQiaﬂaS%aﬂﬂigUQUﬂqiﬂﬂﬂ"l'iL'iElug‘UENLWI azmawﬂu‘ma ﬂgﬂi‘ﬂ ;354 E]un"l'iﬁ]ﬂﬂ’ﬁL’iﬂugLLUU l>°lN'§ﬂ (Active Learnlng)

PN muaidageulundngns)

UIUTEINNIANTTEUTUUULAIIN (Active Learning)
° a A M yo a 9 a . .
PungivnldladanisiFeudiuuidegn (Active Leaming)

asudnnungIninidaaeulagnne NTANSISEUIUUULIGIIN (Active Leamning)

113 5197990
113 s7¢3 Anduseuay
0 83 Andudevay

61 5787391 Inedlsivazidun

(%

&
JU

0 vesnEivbunangns

100 vosseinlunangns

$9UaURINTZUIUNTIANTSTEUSUUULTIN (Active Learning)

KAZNIFIANITTHUSUUUN ] Lailéiam
v a4 oo oa $0arUR9ITNITIANITSBUTUUULTIIN sulonay msfeuguuy
W83V / Ya5183v1 / videin — ki : 3Y30UASVB -
project | problem LUULUUNAPYENITUIUNIIAN n1590N1S 394 Lﬂlﬂiﬂ
J 1 H = } 4 4
based based WU case basgd, team based, social Sl Eagaz 100 (sTUWARA)
; - scenario based engagement = R
learning | learning a=___v = v [z LUUNG B
(53y3smsiansiiend) [ovay
NENIVINUFIUNIINBIAENSUaTANAAIENT
200-112 | adinAnansiugIudmsuiaang 3((3)-0-6) - - Case based 50 - 50 100
200-113 | #aAndNugudmsuieans 3((3)-0-6) - - Case based 50 - 50 100
200-114 | wwiliugiudwsuicng 3((3)-0-6) Case based 50 - 50 100
200-118 | Wanddwiuimns 2 3((3)-0-6) Case based 50 - 50 100
200-119 | UfUAMsW@nddwsuimng 2 1(0-2-1) 20 20 Case based, team based | 40 - 20 100
212-181 | fiwAdipifaiy 3((3)-0-6) - - Case based 50 - 50 100
322-110 | upapdaninines 3((3)-0-6) Case based 50 - 50 100
322-111 | aun1siiveyius 3((3)-0-6) Case based 50 - 50 100
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$9UaLUBINTZUIUNTIANTITIUSUUULTIN (Active Learning)

KAZNITIANITTHUSUUUN ] Lailéiam
e / Sosieien / mineRn %’aaazmaﬁ%’msi’@flﬁl,%auj’jtwm%azn szubevazvas mﬂ%‘fmi”’““
oroject | problem uuunluineznszuIuNMsha ' 153NS 593 \@a3n
based based LYU case basgd, team based, social gw:’é’ Eagaz 100 (S5UARE)
learning | learning _ooonano b.=a segi v engagement LL‘UU‘VI;’]‘@Q v
(52Y|/_N15AANTI58U3)  Fowas

322-113 | szilsuiBiaediiay 3((3)-0-6) - - Case based 50 - 50 100
325-107 1Jg‘jﬁamsmﬁﬁugmﬁm%’u‘imm 1(0-2-1) 20 20 Case based, team based | 40 - 20 100
332-129 | Inenenanslan 3((3)-0-6) - - Case based 50 - 50 100
333-112 1Jg‘jﬁ’amsﬁanéﬁugmﬁm%‘imm 1(0-3-0) 20 20 Case based, team based | 40 - 20 100
347208 | ugiuadndmsuiang 3((3)-0-6) Case based 50 - 50 100
nguATAdanssuiugIu

200-102 | glaniminssy 1((1)-0-2) - 40 Team based 40 - 20 100
200116 | Hugrunsdeulusunsuneufiomes 3((2)-2-5) - - Case based 75 - 25 100

dmsuieng

200-117 L%mmﬁmmwﬁugm 2((1)-2-3) - - Case based 50 - 50 100
211-131 | Bidnvseiindifodu 3((2)-2-5) - 30 Case based, team based | 20 - 50 100
212-191 SLUURIVIA 3((3)-0-6) - 30 Case based, team based | 20 - 50 100
216-102 WUPN SIS BsNaLaTIAMSeTng 1((1)-0-2) - 20 Case based, team based | 20 10 50 100
216-103 Feuwuuienssueiona 3((2)-3-4) - 20 Case based, team based | 40 - 40 100
216-121 NAANANSIAINTTH: FDRUAIARNS 3((3)-0-6) . 30 Case based, team based | 20 - 50 100
216-221 NAANANSIAINTTH: WAFANS 3((3)-0-6) . 30 Case based, team based | 20 - 50 100
216-222 ﬂamam%“g’a@ 3((3)-0-6) - 30 Case based, team based | 20 - 50 100
216-293 | AdInssuAuSauLazadbua 1 3((3)-0-6) - 30 Case based, team based | 20 - 50 100
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$9UaLUBINTZUIUNTIANTITIUSUUULTIN (Active Learning)

KAZNITIANITTHUSUUUN ] Lailéiam
e / Sosieien / mineRn %’aaazmaﬁ%’msi’@flﬁl,%auj’jtwm%azn szubevazvas mﬂ%‘fmi”’““
oroject | problem wuuiiwineznszuIumshn ' 3SANIS 571 LBe3n
based based WY case basgd, team based, social gw:’é’ Eagaz 100 (S5UARE)
learning | learning _ooonano b.=a segi v engagement LL‘UU‘VI;’]‘@Q v
(52y35MsdansiFens)  |Sewas
217-221 | Mugnunsadasiusus 2((1)-3-2) 40 20 Case based, team based | 20 - 20 100
226214 | nssvaumanAniiugu 2((1)-3-2) . - Case based 50 - 50 100
238-111 “a@ﬁmmm 2((2)-0-4) - 20 Case based, team based 20 10 50 100
NENIYIIN
1) ngu3vAnW (U9Au)
A miaanssulnin
211-321 winmailesduvonaiosinsnaluin 2((2)-0-4) - 30 Case based, team based | 20 - 50 100
211322 | Bdnnseiindrdudedy 2((2)-0-4) - 30 Case based, team based | 20 - 50 100
212-241 A IULATEUU 3((3)-0-6) - 30 Case based, team based | 20 - 50 100
212-291 | lulpsmeulnsaaes 2((1)-3-2) 40 20 Case based, team based | 20 - 20 100
APIMIIAINTTUADUNIADS
240-207 nsWgulusunsuuazlasiasiadoua 3((2)-2-5) 20 30 Case based, team based | 20 - 30 100
Ay mednssaaiasna
216-321 nsduaviTiowdena 3((3)-0-6) . 30 Case based, team based | 20 - 50 100
216-322 nafansLASeIININa 3((3)-0-6) . 30 Case based, team based | 20 - 50 100
216-323 NN30ONKUULATDIINS 3((3)-0-6) - 40 Case based, team based | 20 - 40 100
216-351 JEUUAIUANSH UL 3((3)-0-6) - 30 Case based, team based | 20 - 50 100
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$9UaLUBINTZUIUNTIANTITIUSUUULTIN (Active Learning)

KAZNITIANITTHUSUUUN ] Lailéiam
e / Sosieien / mineRn %’aaazmaﬁ%’msi’@flﬁl,%auj’jtwm%azn szubevazvas ”"ﬂiﬁ'uiu’““
oroject | problem wuuiiuiineznszEuILNSAN ' 153NS 571 LBe3n
based based WY case basgd, team based, social gw:’é’ Eagaz 100 (S5UARE)
learning | learning _ooonano b:\ segi v engagement LL‘U‘U‘VIqwﬁ v
(53y3Bmsiansitend) [ovay
A mmeddnssuuamsaiing
217-231 | WWsunsumsuiamesdms unulmnssu 2((1)-3-2) - 40 Case based, team based | 20 - 40 100
217-300 | MIAAeU 100 - - - - - 100
217-311 | YFUAMIemnssuamnseiing 1 1(0-3-0) 20 20 Case based, team based | 40 - 20 100
217-312 | YFUAMsIenssuuamseiing 2 1(0-3-0) 20 20 Case based, team based | 40 - 20 100
217-313 | mamssulpssndmnssuumseiing 2((1)-3-2) 40 20 Case based, team based | 20 - 40 100
217-331 | geiwsruusslbulfuaeidwedvia 6((4)-4-10) - 30 Case based, team based | 30 - 40 100
217-332 A99BNLUUSEUULAMIBUNE 3((2)-3-4) 30 20 Case based, team based | 20 - 30 100
217-333 | wugIneIn1sviueus 2((2)-0-4) 30 20 Case based, team based | 20 - 30 100
217-411 1ASI9UDDALUUTIVEDAMITIFINTSUWLAT | 3(0-9-0) 40 20 Case based, team based 20 - 40 100
nyednd
2) NgUAIVITN (18an)
A ndenniaanssumamseting
217-400 | anfAafnw 6(0-36-0) 100 - - - - - 100
217-431 w1 sEuUUURNS UG 3((3)-0-6) 30 20 Case based, team based | 20 - 30 100
217-432 miL'%EJuiﬁuaaLﬂ‘%aﬂﬁm%'m”luiwu 3((3)-0-6) 30 20 Case based, team based | 20 - 30 100
wAMIetng
217-433 Aseuluswnsy PLC izé’fuqq 3((2)-2-5) 40 15 Case based, team based | 20 - a0 100
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$9UaLUBINTZUIUNTIANTITIUSUUULTIN (Active Learning)

KAZNITIANITTHUSUUUN ] Lailéiam
e / Sosieien / mineRn %’aaazmaﬁ%’msi’@flﬁl,%auj’jtwm%azn szubevazvas ”"ﬂiﬁ'uiu’““
oroject | problem wuuluiineznszurumsan ' n53ans 53 LB93N
based based WY case basgd, team based, social gw:’é’ Eagaz 100 (S5UARE)
learning | learning _ooonano bj\ segi v engagement LLUU‘VIqwj v
(53y3Bmsiansitend) [ovay

A ndanmedanssulnia

211323 | szuutuideudeindasdnanaluii 2(2)-0-4) - 30 Case based, team based | 20 - 50 100

212-242 | msUszananadyaLfume 3((3)-0-6) - 30 Case based, team based | 20 - 50 100

212-443 | M3UsTUIANAF YA 3((3)-0-6) - 30 Case based, team based | 20 - 50 100

214-321 | MTIAATIAAINNNNITUNNE 3((3)-0-6) - 30 Case based, team based | 20 - 50 100
Jyndonnnedanssuaiona

216621 | mslnundugniugnnadueiesinana | 3(3)-0-6) . 30 Case based, team based | 20 - 50 100

216-422 wuzihsedeudsinludediuug 3((2)-3-4) 40 15 Case based, team based | 20 - 40 100

216-433 | MsUTENIANSI9Y 3((3)-0-6) - 30 Case based, team based | 20 - 50 100

216-435 PAINUBEIDINNT WAL NAIN UL 3((3)-0-6) - 30 Case based, team based | 20 - 50 100

216-442 | vguiuasmsUssgndniwunadans | 3(3)-0-6) - 30 Case based, team based | 20 - 50 100

YTUYUA
216-443 | msdaniswasnulugusudlndiuazeu | 3((3)-0-6) - 30 Case based, team based | 20 - 50 100
YU LIUTA
216-461 %aﬂiiuLamLLazmimU@m?{miumu 3((3)-0-6) - 30 Case based, team based 20 - 50 100
216-491 Amnssuanuiounazvedlna 2 3((3)-0-6) - 30 Case based, team based | 20 - 50 100

WEWn  unInedeimualiseivdesdnnsieuiiuuigegn (Active Learning) liitloaningesag 50 vesdnuiutiliemuniieinngul uae

MNERIADIINNTTEUTUUUBIN (Active Learning) liitlosninfosay 70 vesmeivvivunlundngns




183851839 MIANTANYBIYIUINTTAUNIS9197U (Work Integrated Learning : WIL)

183 UL IYURNZVDIVINANGAT

a dIQJ = a U o
5183%?LQWW%WQﬂﬂ?iﬁﬂ%f%%ﬂgif“?ﬂ?5ﬂUﬂ73ﬂWQ1u(VWL)

Anduseuay

62.93 VBIINUIUNUNLAAIUNLIAIB AN

116 #UIEAR

73 wueAn
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AMARNUIN

NITUIUNITIANITANBUTSYIUINTSAUNISIN9 (Work Integrated Learning : WIL)

nsfvun | nsSey | avie |ansiinauidiy | vdngasian | winew | nsussléi | YR | nsiinUjdn
i / Seseiun / wiaeRa Uszaumisel | adufu | Anwn | msBeudvte | uminends | Envalud | viheunie | ateauid | 9wesenne
flau s QUECTTIH uaz e |nsHniang VCRGIER)
QRGOS e WoRnsIN | geamnssy | wilnew | duvi N13THUNG B
N9 Hnaw
nguATIugIuNeInmansuazadamans
200-119 | UjUAmsi@nddmsuians 2 1(0-2-1) v
325-107 1Jg’jﬁ’amimﬁﬁugmﬁm%’ﬁmm 1(0-2-1) v
333-112 | UjtRnsiAndfiugiudniuieng 1(0-3-0) v
naju%ﬁmnssuﬁugﬂu
200-102 | glanimnssy 1((1)-0-2) v
200-116 | Wugrumadeulsunsuneufiunes 3((2)-2-5) v
dmivimng
200-117 Lsduaw,muﬁmmiuﬁugm 2((1)-2-3) v
211-131 | Bidnnsedndidesiu 3((2)-2-5) v
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NITUIUNITIANITANBUTSYIUINTSAUNISI9 (Work Integrated Learning : WIL)

nsfvun | nsFeu | avie |nnsilnauiiiy| vangasian | winew | nsussli | UfoReu | nsiinujon
i / Seseinn / miaeAa Uszaumisel | adufu | Anwn | msBeudvEe | uminendes | Envialud | viheunie | ateaund | 91wesenne
oy n13 REGIIIEY waz e |[nsHnanie nasa5e
N3N ey WOANIIN | @AEIUNTIN | WA | Aunie N1SLSEUNGUY
NINNIY Wnau
216-102 | wuziidemnssuessnauaysnmseing 1((1)-0-2) 4
216-103 | Weuuuuirmnssuesena 3((2)-3-4) v
217221 | fugnumsainsiusud 2((1)-3-2) v
226-214 ﬂismumimamﬁugm 2((1)-3-2) v
NENIVITN
1) ngu3vAw (Uehv)
A mgdanssuluii
211-321 | nénmsidesdurenedosinsnalin 2((2)-0-4) 4
211322 | Bdnnseindidadesdu 2((2)-0-4) v
212-241 | e adlaszuy 3((3)-0-6) v
212-291 | Wlpsmeulnsalaes 2((1)-3-2) v
AV IMIAINTIUADUNUADS
240-207 | msWeulusunsuuazlasiasiadoua 3((2)-2-5) v
FymeIanssaaIasna
216321 | nMsduasifiouidena 3((3)-0-6) v
216322 | narmandi3esdnsna 3((3)-0-6) v
216323 | MIpBnLULASRIINg 3((3)-0-6) v
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NITUIUNITIANITANBUTSYIUINTSAUNISI9 (Work Integrated Learning : WIL)

nsfvun | nsFeu | avie |nnsilnauiiiy| vangasian | winew | nsussli | UfoReu | nsiinujon
i / Seseinn / miaeAa Uszaumisel | adufu | Anwn | msBeudvEe | uminendes | Envialud | viheunie | ateaund | 91wesenne
flau N3 n1AAAIN wae Wse  [msinaniz WAENTD
N3N ey WOANIIN | @AEIUNTIN | WA | Aunie N1SLSEUNGUY
n13¥ineu Hnau
216-351 | T¥UUMIVANSALUIIR 3((3)-0-6) v
AFIAINTINLAmIating
217-231 | Wawnsumeuitamesdmsunulangsy 2((1)-3-2) v
217-300 | MsEN9Y hivesnd v
320 Halais
217-311 | U{UANSImnssuuaInsedng 1 1(0-3-0) v
217-312 | YfUAmMsAmnssuuamnsaiing 2 1(0-3-0) v
217-313 | mawseslasandemnssumamselind | 2((1)-3-2) v v
217-331 | genwsruusslulifuseidwedva 6((4)-4-10) v
217-332 | N13RONLUUTEUUWAMTBTNG 3((2)-3-4) v
217-333 | wugIngIn1svueus 2((2)-0-4) v
217-611 | 1A59NURONLUUTIVEEANITIAINTSU | 3(0-9-0) v 4
AMIOTNd
2) NGUIYITN (1§an)
I NAaNNIIANTINNAMIBTNS
217-400 | andafinw 6(0-36-0) v
217-433 | mMs@eulusingy PLC sAugs 3((2)-2-5) v




Uayanguyaiv (Module) Tundngns

90

AMANUIN R

5%d - ¥a3¥1 (Module) | vi8in Ae5UYAIYT (Module) - NANTIUNNTIANTIEUS WnIauazussiEiupg
U89YnIY1 (Module)
217-331 Y AT Y158 UY | 6((4)1-4-10) | F81190358VUNITTALALNINTFIUN | CLOL D5 U1ENANAITANUFIUYDY | - AINTTUWUTUVINYELTS Problem | - Hdusidlunisnoumaiusening

Pelusifnarinaseadlya
(Module:  Synergy of
Automation and Fluid

Power)

89989 ANlu kU UBaUYINITIA

[

adfAdmsuNITIRTIveya wann1s
wazAuaNUAreIiInTIAg N1TIANA
L n1sTaniana szuuifiudeya
Faluld Suinedinvoassnas
U UAN1599039015TANT AINTTY
n¥nmad estuvesideesiug 9
Uraaa n1sivaluvie Aaandfves
Inalusyuudengs annsvesssuule
ATOANUATTIILLAN MAINIVANLTIRY
gunsailuszuu lansedn 1waslensed
ﬂﬁyugm gunsallussuuiiuudn 2993

v

WUANNUFIU NTODALUUIIATIIN

=)

a

nda183fundainn N ugIuNwead

3)

& <
fugnusuoule

ASEUIUNTIAMNIAINTIULA
cLo2 1aonld a3 sedlotauay
Uszgndldiansiagiinssiuaiy
foaNThA

CLO3 Fngsidoyatunszuiuns
Tamadainssula

CLO4 aSurguannIshazAIUIn
AaswassruUmasvedluala
CLO5 §¥nuazidenldgunsalluy
ssuvlansednuaziuuinlangig
gnfedtavUasnsiy

CLO6 ATIERLALDBNLULINATIY
WAndmesumaianle

CLO7 Uszynanisldadsluy PLC

waz HMI unlglussuusmlud@le

based learning 28 A Ud@n1U
JsgnNaunis

@ ouvalssugnamnssuvie
anruusznaun1sfiinisldszuu
SalutRuarSumedidnvesassna
~pusuUTU ugrulasead i
duuszneunaznsldidailaidy
fng 9 lunaudadosdulunig
Weulusunsuwesseuu PLC

- ausuﬂ%uﬁyugmmiﬁwmwm
syuudnludfuannislyauyes
Sumodiinvesassnddlulsany
_AenssunuziiuazuaniUa sy

AMNAALAULA EITUTEUUS LU R

TugnamnssuINELTe I8y

Seulitasnii 60%

~yhuuud nFarreuniSsus
Taseasdeauussneud ugu
NANAITNNNUVDITZUUNR VD

Ina wagardalantune o Tu

R
o v A v

nauAdulesiuvesssuy PLC LA

gneaslitiosni 80%
-apudfUdninSonldWerd du
W osdussninafoulddosniy
80%

- viuuud nWaigunSows o
Tassafredinlsznouii ugunay
NANNIIVINUVDIRINTII Az 6

nulussuvanamnssulagnees

Taitdaenin 80%
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398 - YY1 (Module)

nienn

A1e5UYAIYT (Module)

NAAWSNTSISEU;

¥899A%1 (Module)

fanssunisdanisizeul

Ansianazuseiiung

Definitions of measurement system

and related

standards;

measurement uncertainty; statistics

for data analysis;

sensor

fundamentals and characteristics;

electrical

mechanical

measurement;

measurement;

automatic data acquisition system;

internet  of  things;

engineering

measurement laboratory; principle

of fluid power; Pascal’s law, flow in

pipe, properties of fluid in p

ower

transmission, principle of hydraulic

and pneumatic systems; pressure

control valves; hydraulic system

components;  basic  hydraulic
circuits; pneumatic system
components;  basic  pneumatic

circuits; pneumatic circuit design

using Cascade method,;

basic

CLO1 Describe the principle of
engineering measurements
CLO2 Engage with instruments

and sensors for the specified

tasks.

CLO3  Analyze data, and
meaningful conclusions from
measurements.

CLO4 Describe the principles
and calculate the power of fluid
power systems.
CLO5 Correctly identify and

choose equipment for hydraulic

and pneumatic systems
securely.
CLO6 Analyze and design

pneumatic circuits using the

cascade method.

- lAssnungIfussUUsnlud
lugpamnssuazdunesiinuos

ATINAY

-dausmlunisiesignng
TIRDIENIUNITAIVBITEUUOR LR
lsiaenin 80%

yeunmnenuSesszuusalualy
9naEMNssH azdnausUindan
§u 1 Fuau

- fauanunsalunisiadanuite
DAUTIYTIVITINTEIINUTININT
YnauenuiileSunoumnglides

A7 4 AL
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%d - Y31 (Module)

nienn

A1e5UYAIYT (Module)

NAAWSNTSISEU;

¥899A%1 (Module)

fanssunisdanisizeul

Ansianazuseiiung

programmable  logic  controller
(PLC); basic human machine

interface (HMI)

CLO7 Apply the wuse of
commands in PLC and HMI to

automation systems.
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AMANUIN Y

ANDSUNYSIYIBINIULUINIG OBE

a = <&
A.MUNIBIAN YN LU

GE1 AYILALNIADENS 4 vienn

(Language and Communication)
WIANNTTEDENT N15UTBENANSNNWISINGY U 1w1BUNENTF oS NdoARd B TU

UIUN
Communication concepts; applying English or other languages principles to

communicate in accordance with relevant contexts

GE2 ASNRIUIAIINAR 4 BUWNA
(Development of Thought)
GE2A NNSANLTINTINSHASAIAY

(Logical and Numerical Reasoning)
nsieeideyaiieatuayuland gy nmssvydaminazinaunuiiedanslgmiuy

WRNaLTaUsEINY
Formulating problems through data analysis; problem identification and evidence-

based problem solving

GE2B ANSANLTITEUU

(Systematic Thinking)
msAnlutuluneu wuanuda msiiansan nsdumnduravesiulaziu

Step-wise thinking; mind map; cause and effect analysis

GE3 N13AALUUEUIENAUNT 2 vdaena

(Entrepreneurial Mindset)
FATIEAANINBINA DU DLAIIVLENE WUIAATUNNTINHULA B LA UR DN SR s UwUAY

N3UEUNITRUAILYARALA
Environmental analysis to identify opportunities; ideas for change management to

keep up with current situations; personal financial planning
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GE4 A5 ldwmalulagfana 2 Bulenn

(Digital Technology in Use)
nsseuimunalulagfdvawazansaumaiion1sdods NMITLIULAZYINUTINAY

NOVMINYLAZATYFTIUMLALLLATANTAUmA AIUAIIANIIYINTT
Literacy in digital and information technologies; work improvement and teamwork

skills; laws and ethics in the age of information technology; academic honesty

GE5 HUN1LDIATIY 2 wigfin

(Holistic Well-being)
NIYUAFUNILDIATIN ATOUAGH N8 T dern N1sUTUANITUNMSIUAB U IdIAY

Won15egTINAuUNANANULANAI AN TATY
Maintaining holistic well-being, covering physical, mental, and social wellness;

adapting to social changes to live together in pluricultural societies

GE6 ANFISITULAZAITNAIUINGIEY 2 iegnn

(Public Mind and Sustainable Development)
WAANSWRILNNZEU nMsuAdymlaniuaniunisal kA siuselesiliiuday

Sustainable development concepts; solving problems by maximizing benefits to

society

GE7 A1sUsuURA AN UNaYRvaelan 2 BUlenA

(Adapting to the World's dynamics)
15 UALULUAIANINLINADNLAN N1FINLRUNTTUSUAILNDEANANTENUADENTNLINA DL

Global environmental change; addressing problems of environmental change and

adapting to it

V. NUINIVUANE
NGUIYIINEY AN TUAAGINAITATIAN T
200-112  adaAansNugIudmIuIAIng 3((3)-0-6)

(Fundamental Mathematics for Engineer)
AdlnmansluuIaIngsy euledendamans Haidulaznsvl dlauazainusioiias

auiusvasilintularnMsUssgndlunudmnssy Usiusveslandulasmsussendluaudamnssy



95

Mathematics in engineering; mathematical induction; functions and graphs; limit and
continuity; derivatives of functions and applications in engineering; integration of functions and
applications in engineering

NaAWSNI5ISeUS

KlSeuananse

CLO1 Bonwadafimuzandmsuwilangtymuinusuuusneg 1a

CLO2 wlanmsheyiius wasusiusluuszenadlda

CLO3 MANDUTBIALN BYIUS WasUIWus 1o

CLOA wilaflony uazfnvosdin oywus uazuiwus

Students are able to

CLO1 select appropriate techniques to solve various types of differential and
integral problems

CLO2 demonstrate understanding of the applications of derivatives and integrals

CLO3 compute the solutions of limits, derivatives, and integrals

CLO4 understand the definitions and fundamental concepts of limits, derivatives,

and integrals

200113 Wandugrudwduiaans 3((3)-0-6)

(Fundamental Physics for Engineer)
Wﬁﬂfﬂm’m‘immim WUIY U‘%mmmﬂﬁﬂﬁuaznmma% i%U‘ULLiQLLﬁSﬂ’]iLﬂﬁ@Uﬁ U

wazluug aynaLazr IngIngs nasulasTuwudy

Physics in engineering; units, physical quantities, and vectors; force system and
motions; work and moment; particles and rigid bodies; energy and momentum

o S a ¥

NAaWSNTITeU3

v a

KIS8UEUTD

CLO1 vhaunlasuteuninedusaniglunainfnun

CLO2 Uszgndmnusiandnugiulunisundymmadmnssula

CLO3 MmalulagasaumnalunisduAunasiSoussenuadls

b %

CLO4 anansavhauduiiuiteudtyvmadmnssulagldemuiiandiugle
Students are able to
CLO1 complete assigned tasks within the specified timeframe

CLO2 apply fundamental knowledge of physics to solve engineering problems
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CLO3 use information technology to search for information and engage in self-
directed learning
CLO4  collaborate effectively in a team to solve engineering problems using

fundamental physics knowledge

200-114  pdNugIudImnIUIAINT 3((3)-0-6)

(Fundamental Chemistry for Engineer)
mil,ﬂﬁiu%imﬂszai’ﬁuLLazmmUaamﬁa auﬁ’ﬁmamamwmawamﬁa Youal waziia

nguekia nnsanawasUsiaasduius Uisealivavauna nsn-wwa Ufnsenluiied wmesly
Taunding

Chemical in daily life and safety; physical properties of solid, liquid and gas; gas law;
law of mass and stoichiometry; reaction and equilibrium; acid-base; electrochemistry;
thermodynamics

HAAWSNT5IS8US

¥ a

WLIBUEIUIA

e

CLO1 ansnsnesuisnagAnasafiuguiiiedestunuduimnssuls

cLO2 ansadunlagldeudiugungnsanatas Unuasduiusl

CLO3 anunsavenautAnemeainiazannsafmuiniiiedosivaniugvesvosuds
VYUNAT uazing

CLO4 sduemdnmsuazAnuifedesiuuiseaiuazaunald

CLOS5 a3evquiinIn-uakazFumung g uveInsa-tuals

CLO6 aBuanann1swasAuInmIulniailla

CLO7 eunevidnmiswazaalaeldiiugiumamesulaundindls

CLO8 agnunsnduunUsunnvasensinliuae Sinnsgueudaondevesansiadla

CLOY anusaldinaluladansauwmealunisduaudoyaliegiamungay

CLO10 awnsainauslngldiaiesilofimngay

CLO11 gansavienndudiule

CLO12 3wy Ufimudennas SuRaveusevuildfuuouning uasflasse1ussmm
3NT

Students are able to

CLO1 explain and perform basic chemical calculations relevant to engineering

applications



97

CLO2 apply fundamental knowledge of the law of conservation of mass and
stoichiometry to solve chemical problems

CLO3 identify physical properties and perform calculations related to the states of
matter: solids, liquids, and gases

CLO4 explain principles and perform calculations related to chemical reactions and
chemical equilibrium

CLO5 describe acid-base theories and perform calculations based on fundamental
acid-base principles

CLO6 explain the principles of electrochemistry and carry out related calculations

CLOT explain and apply thermodynamic principles to perform relevant calculations

CLO8 classify types of chemicals and understand chemical safety standards

CLO9 appropriately use information technology to search for scientific and technical
information

CLO10 deliver presentations using suitable tools and technologies

CLO11 work effectively as a member of a team

CLO12 demonstrate discipline, comply with agreements, take responsibility for

assigned tasks, and uphold academic integrity

200-118 WAnddnsuldaans 2 3((3)-0-6)

(Fundamental Physics for Engineer II)
Twiadng nszudluih wastiinssuanss Audszg wastiiinssuasdu nguuivan

v wiwdnivit mswiealih danilenth eduwivantih deumansidosiu

Electrostatics; electric current; direct current circuit; capacitor; alternating current
circuit; magnetism; electromagnetism; electric induction; inductor; electromagnetic wave;
introduction to optics

a/ -4 a v

waawsmilﬁaug

Y

NLIBUEAIUTTA

CLO1 vhaunlasureuninedusaniglunannium

CLOZ udlvtgymineaiuluihudmdniiugule

CLO3 Tdwalulagasaumalunsduruiasisouimenuadle

Students are able to

CLO1 complete assigned tasks within the specified timeframe

CLO2 solve problems related to electromagnetic
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CLO3 use information technology to search for information and engage in self-

directed learning

200-119  U{uRnsiEnddmsuiaans 2 1(0-2-1)
(Physics Laboratory for Engineer II)
nsnaassosawulnil nmsiarmielail wazgunsalnistaluin awuuvén ns

denthududnlnin 2sestiiinszuanss aasliihnsauaady way ua

Laboratory experiments in electric field, electrical measurement and electrical
instruments, magnetic field, induction, electromagnet, direct current circuit, alternating current
circuit and light

HaAWSN5IS8US

¥ A

WLIBUEIUIA

e

CLO1 vhauitléfuneumnedisanelunaniidinue

CLO2 yhnsnaaesluideliiuiman Tngldindeslotn ieidudoyauazifouasuna
nnaaedlasg1gnees

CLO3 vhaudunguiiielussaidmane

Students are able to

CLO1 complete assigned tasks within the specified timeframe

CLO2 conduct experiment on electromagnetic topics using instruments to collect
data, and write a summary report correctly

CLO3 work as a team to achieve a goal

212-181 NYAUALTILEU 3((3)-0-6)

(Linear Algebra)

WUz igANTAEY WnSnduasfivoiuuud izwammﬂ%aLé’uLLazmiﬁ’]Lﬁmﬁ%’juyJa
31U UTinmes n1sulandadu Ardnuusanizuazsinnesdnyuslane MLeNALeNgIY N3
Ussgnaldaunadingaidu

Introduction to linear algebra; matrices and determinants; system of linear
equations and elementary operations; vector space; linear mapping; eigenvalues and eigenvectors;
singular value decomposition; applications of linear algebra

HAAWSNI5ISaUS
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CLO2 widgynepdnransiazimnssulaguszendldnvadingady

CLO3 vhandildsuneumneegndedndnielunandidivue

Students are able to

CLO1 compute basic parameters in linear algebra

CLO2 solve the problem in mathematics and engineering by applying using linear
algebra

CLO3 complete assigned tasks honestly within the specified timeframe

322-110  uAAASALINIADS 3((3)-0-6)
(Vector Calculus)
sre3y1UeAUISEURRU: 200-112 ARIAATEASNUgIUEINTUIAINT

Prerequisite: 200-112 Fundamental Mathematics for Engineer
ilantunaiediuds eyiusvesilndunanediuus Usiusuatedu wustianwesiaands

STUUNAALTNTY SEUUNNANTINTZUON WAy SUURiansinan UsusautdunazUsnusauin

Functions of several variables; derivatives of functions of several variables; multiple
Integrals; introduction to vector calculus; polar coordinate system; cylindrical coordinate system;
spherical coordinate system; line integrals; and surface Integrals

o < a b4
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CLO1 AimszvinauaniAtiugiuvesiinduratedwlsuareynusvesiu siufseyiustes
LAZLINLADSLNILALUR

CLO2 AunUsiusranedusasUssgnaldmatiansduiinsalussuuiinanvainvany

CLO3 UsziliunnmesantazinleyniitneidesivusnusauidunazUsnusauidalay
lgnannisveaninesuAanda

CLO4 Uszenaldseuuiinniiedd nsanseuen wagnsinay ielinuduinyIiusuas

ca, 6 1 ‘;’

LINHBINANII8UY

Students are able to

CLO1 analyze the fundamental properties of functions of several variables and their
derivatives, including partial derivatives and gradient vectors

CLO2 compute multiple integrals and apply appropriate techniques for integration
in various coordinate systems

CLO3 evaluate vector fields and solve problems involving line and surface integrals

using vector calculus principles
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CLO4 apply polar, cylindrical, and spherical coordinate systems to simplify complex

integral and vector field computations

322-111  AUAISLT9AYNUS 3((3)-0-6)
(Differential Equations)
5983v1U9AURUNDY: 200-112 AMAANEASWUFIUEMSUIAINT

Prerequisite: 200-112 Fundamental Mathematics for Engineer
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First-order ordinary differential equations; second-order linear ordinary differential
equations with constant coefficients; Laplace transforms and applications; sequences and series;
Fourier series; introduction to partial differential equations

HaaWSNSeUS

KlSeuananse
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CLOS widymaunsiiseyiusosiiugiulagldiBniusndius

Students are able to

CLO1 analyze the properties of first-order ordinary differential equations and
second-order linear ordinary differential equations with constant coefficients

CLO2 solve problems involving ordinary differential equations using Laplace
transforms and apply them to engineering contexts

CLO3 evaluate the convergence of sequences and series, and determine solutions
using power series methods

CLO4 construct Fourier series representations of functions and utilize them in

solving physical and engineering problems
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CLO5 solve problems involving fundamental partial differential equations using the

method of separation of variables

322-113

52 08UITHVIRAY 3((3)-0-6)
(Numerical Methods)
WA narlun AT YUINIIAINTIL NALRBYVDITTUUANAITIUAU N1TUTZUIRIAT

Tugvesdoya I5n15MUSHUSLAYNITMOUITUSITRIAY NalRALLTIRIATVRIaNN SRR LTaNLEY

HARALTIRILAVTBIENNTI T YRS oY

Numerical methods for solving engineering problems; solutions of linear equation

systems; interpolation and approximation of data; numerical differentiation and integration

methods; numerical solutions of ordinary differential equations; numerical solutions of partial

differential equations
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¥ a

KlSeuananse
CLO1 Ussgnaldisigaduavlunsundaymmadeingsy
CLO2 undgmszuvaunadadulasldvaiadisioay

CLO3 Uszanuarlsitunastoyalagldinainnisussunuduaznisaanunsndayaids

CLO4 AnayiusharUSiusBsiiavdmiunisussgndnndiainssy
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CLO5 fliun1sIsiesiaauiieninaiaag vadaunsileoyiusadaiasaunisigaeyius

Students are able to
CLO1 apply numerical methods to solve engineering problems
CLO2 solve systems of linear equations using numerical techniques

CLO3 approximate functions and data using interpolation and numerical

approximation techniques

CLO4 compute numerical differentiation and integration for engineering applications

CLO5 implement numerical methods to obtain solutions for ordinary and partial

differential equations
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325-107  UjuAnisiadinugrudmiuiaang 1(0-2-1)
(Fundamental Chemistry for Engineers Laboratory)
Auvasadsluieluanis wudsdrdguaznisidanldiniowna UAsealives

e Mneinanlessulazuaulossudinuniniagania wesluesl nmsanaswesgadonuds
NMTIATEilagUsung saumansiell nIn-lud wazansazatetimes luvedl

Chemical safety; significant figures and glassware selections; chemical reactions of
copper; semi-micro qualitative analysis of cations and anions; thermochemistry; freezing point
depression; chemical kinetics; volumetric analysis; acids, bases and buffer solutions;
electrochemistry

NaAWSNI5ISeUS
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CLO1 syydiorvuarhlvesanaasndeluviosufiinig

CLO2 Fnswntayalagnasmumvaniavivdfay

CLO3 vhmnaassmuduneuiissyliludiioldgniios

CLO4 Juiintan1snaaedlngUs1Faneoni

CLO5 agunan1snaaeslignios

CLO6 Ufuimutomvuatunsldvesuifinig

CLO7 Yhowdaiiieusaunulumsihnismaass

Students are able to

CLO1 identify the general requirements in laboratory safety rules

CLO2 analyze data in accordance with the principles of significant figures correctly

CLO3 perform experiments correctly according to the procedures specified in the

manual
CLO4 record experimental results without bias
CLO5 summarize the experimental results correctly
CLO6 comply with the requirements for laboratory use
CLOT assist colleagues in conducting experiments
332-129  Anerdanslan 3((3)-0-6)

(Earth Science)
lassasiuagdiauinisvedlan JUnse dagiuwasauiuudininlan ssdlnia gnnaie

U358I1A Fan1a Uduiudvesszuulan seuuiivg T99nsmsuaulaziisns nine1nssssuyid
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NANTTNUINAINTTUVRINL B H0F IwIndanvedlan AeRvANIETINVA N191UE suuUaanIn
afioma msuszgndldssdimansludanedenuasimnssy

Earth structure and evolution, geodesy and geomagnetism, geosphere, hydrosphere,
atmosphere, biosphere, Earth systems interactions, ecosystems, carbon and mineral cycles,
natural resources, impact of human activity on earth’s environment, natural hazards, climate
change; application of earth science in environmental and engineering

NaAWSNI5ISeUS
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CLO2 23U1ENTNYINTTITUVIA ﬁaﬂﬁ’ﬁLLazﬂWiLﬂaauLLUaaaﬂﬂwgﬁawmﬁ
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cLo4 Tmaluladifion1sBeuifonueuasyhnuuiivld

Students are able to

CLO1 describe the structure of the Earth, geodesy and geomagnetism, as well as
the interactions of the Earth system

CLO2 describe natural resources, natural hazards and climate change

CLO3 apply knowledge of Earth science to solve environmental and engineering
problems

CLO4 use technology for self-learning and teamwork

333-112  UjUAnsWandiugiudmsuiang 1(0-3-0)
(Fundamental Physics Laboratory for Engineers)
MIIAUALANIUAANAIN NIINUALHUNNT FAUARLSI nsirdeuiuuulnsianivg ausuas

nsdu luwmdanandos pduddududen

Measurement and errors; graphs and equations; force equilibrium; projectile motion;
springs and oscillations; moment of inertia standing waves on a string

HAAWSNI5IS8US
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Students are able to

CLO1 accurately analyze experimental results of physics in mechanics and optics
CLO2 properly use scientific instruments and equipment

CLO3 work effectively in a team

CLO4 submit assigned tasks as required

347-208  Wuguadndmiuiaans 3((3)-0-6)
(Basic Statistics for Engineers)
AUNINEYRIARA TouauarsEAuNITYn Tunsunisiudeyauagnininaueteys
s20auismeada matawwaldudidaiunatuaznisinnisnszane anudiasdu Mudsdunasnis
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LaNKAY ANUIIEI TN N15UANLIRIRIEDRA N1sUsTINMAILAZNIIAGEUANNRTIY N1TIAT 129
ANNKUTUTIY MIATIEVTRYATITIMUN NTAATIHNNITONNRERATANFUTUSIT U N1TIATIEN
wavinavedoyalaelulasveridnea nsUssendldadfluiinuszariu

Meaning of statistics; data and levels of measurement; data collection procedures
and data presentation; statistical methodology; measures of central tendency and measures of
dispersion; probability; random variables and probability distributions; sampling distributions;
estimation and hypothesis testing; analysis of variance (ANOVA); categorical data analysis; linear
regression and correlation analysis; data analysis and presentation using MS Excel; applications
of statistics in daily life

HAAWSNI5ISaUS
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afafimnzaslunieszideya

CLO2 Auaazitnszi A1Nans A1N1n53978 ANUIAZI0Y FILUTEL N15HANUAS
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CLO3 Timszniuazuianiny teyalaglinsiiaseinnnuwdsusiu Mslasesidoyaids
FHUN NTIATIENNITONNBE AL AVHUNUGLT Y

CLO4 T9lUsunsa MS Excel lumsiinsigsinazitausdeyanisaifog9gnsosuay
Wgay

CLO5 Uszendldl adfiflouidgmmiedinsgianiunisalluinusedriuldesnamngan

Students are able to

CLO1 explain the meaning of statistics, types of data, levels of measurement, and

appropriate statistical methodologies for data analysis
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CLO2 calculate and analyze measures of central tendency, measures of dispersion,
probability, random variables, distributions, statistical estimations, and hypothesis testing

CLO3 analyze and interpret data using analysis of variance (ANOVA), categorical data
analysis, linear regression, and correlation analysis

CLO4 utilize MS Excel for accurate and appropriate statistical data analysis and
presentation

CLO5 apply statistical knowledge to solve real-life problems or analyze real-life

situations appropriately

NUIYIIAINTIUNUFIY
200-102 glandenssy 1((1)-0-2)

(Into Engineering World)
WAILINITVOITAINTTUANGATAIVIAG ¢ DIANTITITNIAINTIN LEUNIDITNIAINS

93381U53043Ns Jymnedranssy wellansiasgiwazmsuidgmegiaduszuu n1svieu
shufuduiy weadiansiaue
Evolution of engineering disciplines; engineering professional organizations;
engineering career path; engineering ethics; engineering problems; systematic problem analysis
and solving; teamwork; presentation techniques
s [ 4 a b %
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CLO1 vhandilssuneumnednsanielunaiidmun

CLO2 asuiganwazaimnssuluaiuisige e

CLO3 widymmadmnssudoanudfemiudiugumsingmaniuaginerman sl

cLO4 tausdeyaildlunisudtammamnssulagnéos

CLO5 vhamudufindieutdgmmademnssalunaniidvuslé

Students are able to

CLO1 complete assigned tasks within the specified timeframe

CLO2 describe the characteristics of engineering work across various disciplines

CLO3 solve engineering problems using fundamental knowledge of science and
mathematics

CLOA accurately present information relevant to engineering problem-solving

CLO5 work effectively as a team to solve engineering problems within the given

timeframe
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200-116  WugUNSREUTUTUNITUABNNILABSEIUTUIAINT 3((2)-2-5)

(Basic Engineering Programming)
VANNISHALDIAUTENOUVDIABUNIADS NITVINUSIUAUTDITNTABIS ALTONA LIS

wanNINIEUIUNISVRIlBYadianvseind ﬁé’ﬂmisuaamwmzuqq AnseenuuuLagimulusLnTy
vindeyaiiugiusuds aasd fasduns waeinad UssloadmdswazUsslonddndaisenoy ns
Y9IUAIUEIAY ﬂ?iﬁ’]QWULLUUVﬂ\‘iLﬁ@ﬂLLﬁ%ﬂ’]iVTNWULLUU’Ju%’] ﬂ?i@]i’lﬂLLﬁﬁ!ﬂUﬂWﬁI@\‘l NN9898NLLUU
waziaulusunslagldnwssdugaieUssgndldiutigmmeindmnssy msfindeulusunsy

Computer concepts, computer components; hardware and software interaction;
electronic data processing concepts; high-level language programming concepts; program design
and development methodology; data types; constant; operations and expression; statement
and compound statement, flow controls, sequence, alteration, and iteration; debugsging;
program design and development with applications to engineering problems using a high-level
programming language; programlming practices

HaAWSN5IS8US
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CLO1 83U8aNNTYINULAaIAUIZNOUTDITEUUADULNILADS
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CLO6 93UNUANNTYINNIULABIAUTZNOUTDITEUUADLNILADS

Students are able to

CLO1 describe basic concept of a computer system and identify its essential

CLO2 describe problem solving and design algorithms with flowchart and/or
psuedocode to solve problems

CLO3 acquire basic skills in programming with high-level language (Python) and
apply to solve problems

CLO4 describe problem solving and design algorithms with flowchart and/or

psuedocode to solve problems
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CLO5 acquire basic skills in programming with high-level language (Python) and
apply to solve problems
CLO6 describe basic concept of a computer system and identify its essential

components

200-117  WHULUUIAINTTUNUFIY 2((1)-2-3)

(Basic Engineering Drawing)
ANUEIAYBINTREULULIMINTTY tATelogUnIaluayisld msleusiiaviaziidnys

YUAYBUFULALUIATTIUAMTUNUTULUY 15VIREAUTEYNA NSWEUNNEINER N5 TgunInes
van msdsunmlelawnin msi@sunmaigeslsnsmiin msaianim nMsdsunmda n1siIvue
WIALATTIBATLSADY 9 TuwuuusunuUiAINT Ty

The importance of engineering drawing; drawing instruments and their uses;
lettering; line types and standards; applied geometry; pictorial drawing, oblique drawing,
isometric drawings, orthographic drawing; freehand sketches; section drawing, dimensioning, and
descriptions in engineering drawing

HaAWSN5IS8US
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CLOT imnsnndnuesdany fimnudednd fnnmsviaveulunmsiFeus
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Students are able to

CLO1 demonstrate respect for social rules, honesty, and responsibility in learning

CLO2 use drafting standards, the principles of orthographic projection, and the
basics of 3D drawing and various sections drawing

CLO3 draw and read basic engineering work pieces

CLO4 engage in self-directed learning using the provided online materials and
effectively use information technology for additional research

CLO5 demonstrate discipline and responsibility in completing assigned group tasks
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211-131  Binnsedndilasdu 3((2)-2-5)
(Basic Electronics)
5183¥1UsAUEIUNIUADY: 200-118 WAndansudeans 2
Prerequisite: 200-118 Fundamental Physics for Engineer I
gUnsalansfsfau sesrefitdu lalen nsiiasgsinsasialen nmsuszyndldlelen

n3udanasiuululnans niudawmesauuliiy audnyugnszuatassiu nsludansudamnes
ramudameiidesiunazmsusrgndldnu 2asveisostuentidestunasnmsvszgndldam ns
npaewonsastludedlealen niudames 1asenseeUent way 2asBilnnsedindsing q

Semiconductor devices; PN junction; diodes; analysis of diode circuits; diode
applications; bipolar-junction transistor; field-effect transistors; device current and voltage
characteristics; biasing of transistor; basic transistor circuits and its applications; basic operational
amplifier circuits and its applications; experiments or simulation on diode, transistors,
operational amplifiers and various electronic circuits

HaAWSN5IS8US
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CLO1 efuiendnnsiiugruvesgunsnididnnsoindls
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Students are able to

CLO1 explain working principles of electronic devices

CLO2 solve basic electronic circuits using basic knowledge in mathematics, sciences
and electrical engineering

CLO3 demonstrate responsibility and honesty, and be aware of academic ethics in
the work

CLO4 conduct experiments or simulation related to electronic circuits correctly

according to the guideline using the instrument correctly
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212-191  STUURING 3((3)-0-6)

(Digital Systems)

sruUuIuuassa nsdidumsBemsinsuasinaidansing Avadinueaya mIiUasusy
wazmsvhinaidsnssngliiduguensing Bnmsvinlitmariosiign nslduuds nsldnsa 2eas
AIsNEeInny MisiaLaziinensiia dafmanwesuazfdafnaniyes 19a3nsInNeIgaEny Way
WaoU 53a995018l0ULAEINATUY FIFNIULLAZAITINENIUE NITIATIZALAYDDNLUUNATATINTLT
a19u gunIalauEnuL

Number systems and codes; logical operation and logic gates; Boolean algebra; logic
simplifications and manipulations; minimization aids, mapping method, tabular method,;
combinational logic circuits, encoder and decoder, multiplexer and demultiplexer; sequential
logic circuits: flip-flops, transfer registers, and counters; state diagram and state table; analysis
and design of sequential logic circuits; tri-state device

HAAWSNI5I38uS
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Students are able to

CLO1 explain working principles of digital circuits

CLO2 solve basic digital circuit using basic knowledge in mathematics, sciences and
electrical engineering

CLO3 demonstrate responsibility and honesty, and be aware of academic ethics in
the work

CLO4 use measuring equipment or simulation program in digital circuits correctly

according to the guideline in basic design or experiments
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216-102 wuzindAnssuASasnaLaziuAMIating 1((1)-0-2)

(Introduction to Mechanical and Mechatronics Engineering)
LULUIFARSNI9AUIAINTTULATDINAKALIUAINTINNE, 81T ANNUABDANY WAy

Aawandox, 95581UIAAN TN, Mullosiudafss, nnsgriluntdmnssy

Introduction to mechanical and mechatronics engineering; occupational health
safety and environment; professional ethics; fire protection; engineering standards

NaAWSNI5ISeUS
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Students are able to

CLO1 explain the concepts of management systems, ethical practices, and the legal
aspects related to occupational health, safety, and the environment

CLO2 describe the fundamentals of fire protection systems

CLO3 illustrate case studies of fire protection systems and analyze the causes and
impacts of fire incidents based on these examples

CLO4 explain the meaning of professional ethics, as well as the relevant laws and
standards for practicing as a licensed engineer

CLO5 define engineering standards and provide examples for specific engineering
tasks

CLO6 utilize information technology to critically research knowledge

CLOT7 demonstrate leadership, confidence in expression, and teamwork skills
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216-103 P IULUUAAINTTULASDING 3((2)-3-4)

(Mechanical Engineering Drawing)
LSUIAMAUTTEIBUBIAU NINFIBUATNITULUNIN TOLFALALTOLMD NINAT UINTFIUT

Aerdosdmiunisideunuuiadona n1sidsunuuUsenauuazuuvasiBen n1sfvuaNLsiAY
AAsuLazftaie madeutudueiessnsna Fudnualnudon nsdeunuusyuurie nsld
TUSHNTUABNNLADSA NS UN T ULULIAINTT

Basic descriptive geometry; auxiliary views and rotation; developments and
intersections; standard in technical drawings; representation and specifications of machine
elements; assembly and detail drawings; fits and tolerances; welding symbols; drawing of piping
systems; computer-aided engineering drawing

HaAWSN5IS8US
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Students are able to

CLO1 demonstrate respect for societal rules, maintain professional integrity, and
take responsibility for self-directed learning

CLO2 apply fundamental geometric principles in mechanical drawing, explain
relevant standards for mechanical drawings, accurately create machine part drawings, and utilize
computer software for three-dimensional modeling and mechanical drafting

CLO3 demonstrate the ability to use information technology critically and
effectively for knowledge acquisition

CLO4 exhibit confidence in presenting ideas and demonstrate effective teamwork
skills

CLO5 analyze the mechanical drawing process and select appropriate tools for

drafting various types of machine components
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216-121  naA1dnsIAINTSY: daneAEnS 3((3)-0-6)

(Engineering Mechanics: Statics)
FEUULTS LINLADT US4 TULUUA 1S9V USIaNS Hausedasy aunsaunaaiinemansly
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Force system: vector, force, moment, couple, resultants, free-body diagram and
equilibrium: equations of equilibrium in 2D, 3D for particles and rigid-body, structures: plane
trusses, frame, machine, centers: center of mass, centroids, moment of inertia, internal forces

and beams: distributed forces, internal forces, shear forces and bending moment diagrams,

friction
(v -4 = v
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Students are able to

CLO1 be responsible, honest, and submit work on time

CLO2 identify and classify forces on mechanical structures using diagrams

CLO3 use Newton’s laws to analyze forces in static equilibrium

CLO4 analyze internal forces in structures and machine components

CLO5 apply calculus and geometry to find centroids and moments of inertia

CLO6 collaborate effectively to achieve team goals
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216-221  naAMERsIAINTIU: WaAIEns 3((3)-0-6)

(Engineering Mechanics: Dynamics)
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Basic principles governing the laws of motion; kinematics of particles and rigid bodies,
displacement, velocity, and acceleration; absolute and relative motion; kinetics of particles and
rigid bodies; force-mass and acceleration method, the principle of work and energy method, the
principle of impulse and momentum method; WIL framework based on research topics
developed in collaboration with industry
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Students are able to
CLO1 demonstrate respect for societal rules, maintain professional integrity, and
take responsibility for self-directed learning
CLO2 apply, analyze, and select among three methods to solve engineering
problems related to the motion of particles and rigid bodies:
Method 1: Force-mass-acceleration principle (Newton’s Second Law)
Method 2: Work and energy principle
Method 3: Impulse and momentum principle
CLO3 demonstrate the ability to use information technology critically and

effectively for knowledge acquisition
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CLO4 exhibit confidence in expressing ideas and demonstrate the ability to work

effectively in a team

216-222  nafansian 3((3)-0-6)

(Mechanics of Materials)
wuzthatineaansiazanimgnavesian NMadegumunuiiny (Wsaiauastsdn) ng

¥998A W3UA NITAA UINABU KIITIU AITUUAIAMUAULATAIUATEA N1TLNIFIVBIAIY NS
DONLUULNGT AU L8N LaAIBULTULTIAY LNAINITIUR

A brief introduction to the statics and mechanical properties of materials; axial
deformation (tension and compression);, Hooke’s law; torsion; bending; shear; combined loading;
stress and strain transformations; deflection of beams; the design of shafts, beams, columns,
and pressure vessels; failure criterion
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Students are able to

CLO1 explain the behavior of materials caused by external and internal forces, and
failure

CLO2 apply knowledge of mechanics and properties of materials to analyze the
behavior of stress and strain of structural members caused by axial force, torque, bending
moment and axial transverse force

CLO3 calculate the maximum stress when a combined force is applied

CLO4 analyze the deflection of beams

216-293  AdaNIsUANUIBULATVRIlua 1 3((3)-0-6)

(Thermal-Fluids Engineering 1)
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The first and second laws of thermodynamics; functions and applications; work and heat;
properties of substances; energy analysis of closed systems and open systems; fluid properties;
pressure and measurements; kinematics of fluid flow; control volume analysis; inviscid flow;
flow in pipe; flow measurements; introduction to advance flow analysis

NaAWSNI5ISeUS

¥ A

KiSeuananse

CLO1 afwemdnmsfiugunaanautiveaneslulouiind namansvaslva waznns
QREINI PRI

CLO2 Tmanmseysnuina naanu uaglussivlumsinseissuumes imgan

CLO3 UsziiudszAnsnmuasinglugaund veslnailianunsadadila uasnisuaniieu

GRS
cLO4 uftlymnslsafiuguuasnsdemenuieulagldnsinsessiuiunsaun
CLOS Aanwiiginaweslulaunindiiugu
CLO6 T3 autmvasiva laozunsy LLaﬂUiLmiuﬁﬁmmLﬁaLLﬁﬁ@MWLﬁaaﬁULwaﬁmwQ
o

CLO7 ?iamiﬁmauL%qLmﬁmﬁwﬁﬂﬁwﬁmw‘iﬂ’;ﬂsimLLaszﬁQﬂé}’m

Students are able to

CLO1 describe the basic principles and properties of thermodynamics, fluid
mechanics, and heat transfer

CLO2 apply conservation of mass, energy, and momentum to analyze thermo-fluid

systems
CLO3 evaluate performance of ideal gases, incompressible fluids, and energy
exchanges
CLO4 solve basic flow and heat transfer problems using control volume analysis
CLO5 analyze fundamental thermodynamic cycles
CLO6 use property tables, diagrams, and software to solve thermo-fluid problems
CLO7 communicate technical solutions clearly with correct engineering terminology
and visuals
217-221  fugrunsadreiusud 2((1)-3-2)

(Basic Robot Building)
MNUFIUNITATIUBUA NaFaATLaZNalNTIUgIN N1500NLULTUAIULATBINARE19Y

wuzthnsldanunewes nssuiunmsnandesdiu nsinumduiin nsvedeuwaznsudsduiueus



116

Basic robot buildings and components; concept of basic mechanics and
mechanisms; design of simple machine elements; electrical motors; basic manufacturing
processes; teamwork; robot challenges and competitions
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Students are able to

CLO1 identify and explain the fundamental components of a basic robot

CLO2 apply principles of mechanical design to create functional robot components

CLO3 demonstrate the ability to use basic manufacturing tools and equipment to
fabricate robot parts

CLO4 collaborate effectively in a team environment to plan, design, build, and test

a functional mobile robot capable of performing a specific task

226-214 nizmumiwamﬁugﬁu 2((1)-3-2)

(Basic Manufacturing Processes)
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Manufacturing systems; manufacturing processes selection; machine tools and
fixtures; metal turning, turning time calculation, typical metal turning practices, types and
characteristics of sheet metals, sheet metal forming processes, CNC machines for sheet metal
forming, sheet metal pattern development, sheet metal fastening, sheet metal operation
practices; principles of metal welding, machines and equipment for welding, welding safety,
welding processes, welding posture, weld and inspection, mig/mag welding and arc welding

practices
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Students are able to

CLO1 explain the basic principle of manufacturing processes

CLO2 work as a leader or member in group activities

CLO3 interpret data and analyze results of experiments in terms of the basic

manufacturing processes

238-111  J@QIAINTIY 2((2)-0-4)

(Engineering Materials)
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Study of structures, properties, production processes and applications of
engineering materials i.e. metals, polymers, ceramics, composites, electronic materials other
materials, phase diagrams, mechanical properties and materials degradation
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Students are able to

CLO1 explain the structure and properties of each type of engineering material
CLO2 explain the production process of each type of engineering material

CLO3 understand the principles of selecting appropriate engineering material
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211-321  wdnmadesfuveuaiasdnsnalui 2((2)-0-4)
(Fundamentals of Electric Machines)
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Magnetic circuits and transformers, flux and magnetic coupling circuits, ideal and
practical transformers, and transformer equivalent circuits; three-phase power system; principles
of direct current and alternative current rotating machines, torque and electromotive force,
rotating magnetic field; direct current machines, theory, structure, steady-state analysis and
equivalent circuit, armature reaction, motor starting and speed control, losses, heat and rating;
principles of three-phase induction motors, structures, steady-state analysis and equivalent
circuits, motor characteristics, motor starting and speed control, rating and efficiency
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Students are able to
CLO1 solve problems in electric machines using basic knowledge in mathematics,

sciences and electrical engineering
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CLO2 explain basic principles design related to electric machines and identifies
related environmental, economic or social factors

CLO3 demonstrate responsibility and honesty, and be aware of academic ethics in
the work

CLO4 conduct experiment or simulate the system in electric machine by applying
previous learning process in different problems or situations using measuring equipment or basic

program correctly

211-322  3dnnsalindnidalosdu 2((2)-0-4)

(Introduction to Power Electronics)
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Prerequisite: 211-131 Basic Electronics
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Power semiconductor devices characteristics and operations; AC-DC converters; DC-
DC converters; DC-AC converters; power electronics simulation; power electronics applications
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Students are able to
CLO1 solve problems in power electronics using basic knowledge in mathematics,
sciences and electrical engineering
CLO2 explain basic principles design related to power electronics and identifies

related environmental, economic or social factors
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CLO3 demonstrate responsibility and honesty, and be aware of academic ethics in
the work

CLO4 conduct experiment or simulate the system in power electronics by applying
previous learning process in different problems or situations using measuring equipment or basic

program correctly

212-241  Fygrunazszuy 3((3)-0-6)

(Signals and Systems)

3183 1VIAUITEURIUADY: 322-111 EUNISLTIDYNUS

Prerequisite: 322-111 Differential Equations
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Introduction to signals and systems; continuous time signals and systems; time
domain analysis of linear time invariant continuous time systems; continuous time convolution;
continuous time Fourier series; continuous time Fourier transform; Laplace transform;
introduction to discrete time signals and systems; sampling and quantization; applications for
engineering
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Students are able to
CLO1 solve problems in signals and systems using basic knowledge in mathematics,
sciences and electrical engineering
CLO2 demonstrate responsibility and honesty, and be aware of academic ethics in

the work
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CLO3 conduct experiment or simulate the system in signals and systems by applying
previous learning process in different problems or situations using measuring equipment or basic

program correctly

212-291  lalasmaulnsaiass 2((1)-3-2)
(Microcontroller)
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Prerequisite: 212-191 Digital Systems
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Basic microprocessor programing; digital input; digital output; analog-to-digital
conversion; timer and counter; pulse width modulation; introduction to interrupt; mini project
with microcontroller
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Students are able to

CLO1 solve problems in signals and systems using basic knowledge in mathematics,
sciences and electrical engineering

CLO2 demonstrate responsibility and honesty, and be aware of academic ethics in
the work

CLO3 demonstrate responsibility in your role in working with others to complete

the tasks you are responsible for
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CLO4 conduct experiment or simulate the system in signals and systems by applying
previous learning process in different problems or situations using measuring equipment or basic

program correctly

216321  msduaznfiowdena 3((3)-0-6)
(Mechanical Vibrations)
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Prerequisite: 322-111 Differential Equations and

216-221 Engineering Mechanics: Dynamics
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Fundamentals and principles of mechanical vibration analysis of systems, including
simple harmonic vibration, damped vibration, and forced vibration; application of computational
and engineering tools for vibration analysis; design of machine components and structures to
withstand and mitigate the effects of mechanical vibrations; promotion of collaborative learning
with industry partners or real-world research projects for practical application
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Students will be able to

CLO1 analyze and solve problems related to simple harmonic vibration, damped
vibration, and forced vibration

CLO2 apply computational and engineering tools to analyze mechanical vibrations

CLO3 apply design principles for machine components and structures to

accommodate various types of mechanical vibrations
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216-322  naAandiAsesdnsna 3((3)-0-6)

(Mechanics of Machinery)
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Basic mechanisms and terminology; mathematical and graphical analyses of
kinematics of linkages, gear trains, cams and some power transmission mechanisms; kinetics of
rigid bodies; D'Alembert's principle; analysis of forces in mechanisms; balancing of machinery
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Students will be able to

CLO1 demonstrate professionalism and responsibility

CLO2 analyze the kinematics of machinery

CLO3 conduct independent research and utilize tools

CLO4 collaborate on technology and software for kinematic analysis

CLO5 apply kinematic and kinetic analysis for machine design
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216-323  N139RNLUVLATENENT 3((3)-0-6)

(Machine Design)
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Prerequisite: 216-103 Mechanical Engineering Drawing and

216-222 Mechanics of Materials
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Fundamental of machine design and machinery systems, properties of materials;
theories of failure, static and fatigue failures, effects of stress concentration in machine elements
design; design of simple machine elements such as power screws, springs, bolted joints, welded
joints; design of power transmission elements such as brakes and clutches, belts, roller chains,
and wire ropes; rolling bearing selection; shaft and locational device designs; lubrication; gaskets
and seals; machine design project and economic evaluation of the designed machinery; WIL
framework based on topics from industries
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Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility in
learning

CLO2 explain and apply failure theories to calculate and design machine

components for safety purposes under various types of loads
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CLO3 analyze the load on machine parts to calculate, to design, to select machine
parts, and to select materials for machine design

CLO4 use information technology to search and filter knowledge for use in machine
design

CLO5 work as a team and take responsibility for the group work assigned

216-351  szuuAIUANSAlUdA 3((3)-0-6)

(Automatic Control Systems)
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Automatic control principles, analysis, and modeling of linear dynamic systems, the
stability of linear feedback systems, time-domain analysis, frequency response analysis, design
and compensation of control systems; WIL framework based on research topics developed in
collaboration with industry
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Students are able to

CLO1 respect for social rules, integrity, and responsibility in learning

CLO2 describe the responses of linear time-invariant systems (LTI) under excitation

CLO3 select gains of PID controllers via root locus

CLO4 draw Bode diagrams of systems with explicit transfer functions

CLO5 draw conclusions about the control systems of the system by summarizing
information from external sources

CLO6 communicate ideas, approaches, and results from the design project to the
class using MS PowerPoint or CANVA

CLOT create mathematical models of LTI systems using transfer functions and state
spaces to consider stability, steady-state errors, and responses

CLO8 describe the effects of additional poles and zeros on the responses of control

systems via the root locus

217-231 TUSLNSUABUNIADSAINTUIUIAINTTY 2((1)-3-2)

(Engineering Software Tools)
A NALULAENIIANURINAF NS UILIFINTTULATDINE TUSHATUAITIANUIUANTUINY

AAan331 WWIUNTUTIAIE0IUNTA) LW LUNKAY I8UaU Y38 lunau N1sUszgndauiieIdel
NFBUNSIHULUUNTYIAUINITNSSEUITuNshny Tneaulandidesiuduenaimnssy
Use of digital technology for mechanical engineering works; spreadsheet software
for engineering; software for computer modeling and simulation e.g. Matlab, Scilab or Python;
related applications; WIL framework by developing research topics in collaboration with industry
o/ -4 a 4
HaaNINIILIYUY

¥ A

KIS8UaUI5n

CLO1 Sufingounamuiildsunounnefenuios

CLO2 yhnaaeugesuuuiieilaglilisesumnutomionngdu

CLO3 mouvdassmnny uasdldusalunsGeuiiuungy

CLO4 yhaussumneuUUNgum N finnasuseanusuiiney

CLO5 TgnulusunsudansanIuntsal wazlushnsunisenIuln
Students are able to

CLO1 take responsibility for completing assigned tasks independently

CLO2 complete individual quizzes without giving or receiving assistance from others

CLO3 answer or ask questions and actively participate in group learing activities
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CLO4 complete group assignments responsibly according to the agreed roles

CLO5 use simulation software and spreadsheet programs

217-300  N1SANIY laitfaundn
(Practical Training) 320 471l
Rouly: doaduinfnunilfignzudi 3 ul wasluluaudeuleiirvunlnsans
AINTINAENS
sg3yUeduTBuRIUAaY: 217-312 UURANsAAINssuwmAmsaiing 2

Prerequisite: 217-312 Mechatronic Engineering Laboratory Il
tnfAnwassedinnululsinugeamnssy wienhenuiindieadaiu Wunailidesnd

8 eyt viselsitiosndn 320 Halus Feadeuseauausanvin uasiissnunanisuiifnuang
auauduiimels

A minimum of 8 weeks (320 hours) summer training in an industry or departmental
approved institutions in which students must submit their training reports to the department
after completing the training

HaAWSN5IS8US

¥ a

Qlﬁﬁlufﬁ’]iﬂﬁﬂ

CLo1 Uﬁﬁﬁﬂmﬁluamuﬂixﬂaumiﬁmﬁﬁ‘ummifmmamWiﬁﬂum%ﬁsm%vwamwm

CLO2 Y URnumunszuIunsuazninfvesiumisiildsuueunnelaeininu s
seuuAmsetindunUssgnaldanuaidluaniuysenaunis

CLO3 ﬁlamisﬁa%a WU LLaziﬂSﬂﬂuaqﬂwaﬂﬂiﬂﬂmumﬂm‘iﬁauiﬂﬂﬂﬁﬁamu LanIT
Unaueiie teg1edniau assUseiu wasimanzauiugite

CLO4 YFtRcunsaa finwsuiiavey danuduiusifsewineyana ienidudals

CLO5 UfuRsnuunsgiuaulasnsds agimnsnvaunnisviulugniulsenaunis

Students are able to

CLO1 perform duties in an organization that align with the knowledge and skills of
the professional discipline

CLO2 carry out assigned processes and responsibilities by applying mechatronics
systems knowledge in a real workplace

CLO3 communicate information, work outcomes, internship summary reports, and
presentations in a clear, concise, and appropriate manner for the audience

CLO4 demonstrate punctuality and responsibility, maintain positive interpersonal

relationships, and work effectively as part of a team
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CLO5 adhere to safety standards and respect the defined scope of work within the

UfuRn1s3AnssAmsaiing 1 1(0-3-0)
(Mechatronic Engineering Laboratory )
F183Y0IAUITBUNDY: 216-222 NaANansTan uaz
216-293 FAnssuanuiounazvadlva 1
Prerequisite: 216-222 Mechanics of Materials and
) 21§—293 Thermal-Fluids Engineering |

UfuRnmsiugiuieItuusafs usedn wsada mslvauaznisgideusadeaniuluve

<9

a

19954875080 NWad poaTaladlAy 2995VLBLTIALIUNIT

Experiments in the fields of tension; compression; torsion; flow and friction loss in

pipe; hydraulic circuit; PLC; oscilloscope; operational ampilifier (op-amp)

HaAWSN5IS8US

¥ a

WLIBUGEIUIA

e

CLO1 vhmnaaasmuduneuasiufindoyaiiszyliludiieldgnios
CLO2 annsaldiedosilofnlsedramnzauuazasad

CLO3 Tuiinuasdnsgndayanisnaaswnumdniavivddglaetagndes
CLO4 FinseviteyauasiuSouifioufiunguiiiineiSousnls

Students are able to

CLO1 perform experiments according to the procedures specified in the manual,

and record data correctly

fisures

217-312

CLO2 use measuring instruments appropriately and safely

CLO3 record and analyze experimental data correctly according to the significant

CLO4 analyze data and compare with theories

UfuRn1s3AnIsuAmsating 2 1(0-3-0)
(Mechatronic Engineering Laboratory II)
sgvdeAuEeuneu: 217-311 YfURnsiainssuuamsatind 1

Prerequisite: 217-311 Mechatronic Engineering Laboratory |
UURANITANUFIUABITULAT 890 AUAALSITN N15818mAINTaU NMsadaudy NS

murnleundu fmuauiled fiuead nsiamedidnvselind 199sBiannseiind
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Experiments in the fields of balancing machines; heat transfer; pump tests; feedback

control; PID controllers; PLC; electronics measurement; electronic circuits

HaAWSNI5ISaUS

KlSeuananse

CLO1 vhmsnasasmusumeuaztufintoyaiiszylfluddielfgndos
CLO2 amnsalfinieadlofnldodrumnyauuayUaon sy

CLO3 Juiinuariinsgndeyanisnaaewmuvaniaviudfgylastagnies
CLOA TinszviteyauaziuTouifiouiunguiineiFousnls

Students are able to

CLO1 perform experiments according to the procedures specified in the manual,

and record data correctly

figures

217-313

CLO2 use measuring instruments appropriately and safely

CLO3 record and analyze experimental data correctly according to the significant

CLO4 analyze data and compare with theories

nsmseulAssuIAINIIUNAISETEng 2((1)-3-2)
(Mechatronic Engineering Project Preparation)
sgAyUeAuiEBunau: 217-311 UJUANsIAInssumAmsaiing 1

Prerequisite: 217-311 Mechatronic Engineering Laboratory |
ANSHILANGITE NISAUAUBLAENUNIUINUIFEALALITD9 NS EULALUNLAUDIATINY

FENTsAMIBENG N159719NULATINIG N15OBNKUUNIINAGEY ANLLMANEaNTan n1sldinTalle

919 1Asesodn NMsasisuudtaswasn1sTiaeduulngldlusunsunouiines WsugAmansIAINTsy

LAZANSINNIT

Defining research problem; literature review; writing and presenting project

proposal; project planning; design of experiment; optimization; using technical tools,

instruments; modelling and simulation by using computer program; engineering economic and

management

HAAWSNI5ISaUS

=

IRV R
CLOT iswnAn1vesdny augednd dausuiaveulunisseus
CLO2 WeoudaiaualassnulFinssupIanatasiauataiausnlasauls

o

CLO3 EUAL NUNIU ATAANTBIUNAINNITENNYIVDINUINTDLATIU
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CLO4 aaﬂLLUUﬂWimamLLazmm’mmmzauﬁqmiéf

CLOS Miedosiiotns wazedesfletniiuglumimnssusamseiing

CLO6 assiuuinansiazdnassnuvaniunisallaslglusinsunauianes

CLO7 Tdwatiamsiisgriuazn1sdnnsiasamaimnssuludaasugaans

CLO8 yhaudufinuay suiiaveurenunguildsuseumneg

Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility in
learning

CLO2 write and present a mechatronic engineering project proposal

CLO3 search, review and screen research articles related to the project topic

CLO4 design experiments and determine the optimum

CLO5 use basic technical tools and measuring instruments in mechanical
engineering

CLO6 use computer-based modeling and simulation

CLOT use economic analysis and management techniques for engineering projects

CLO8 work as a team and take responsibility for the group work assigned

217-331  yadvrszuudnludpuaziasvadlua 6((4)-4-10)

(Module: Synergy of Automation and Fluid Power)
HeU993955VUNTIALALNINTFIUNAEITEY AuliwluoureInIsin adfdmsunis

AaTEeya nann1skarAMaLTRveIIngI3 n1siavnaliidn myiamena Ydinisvesnisianisg
mnssu sruuifudoyadnlulf@ Suwefidresassnds ndnnsdesiureshdsadiva nguiania
n1sivaluvie auaudRvedlnaluszuudaings ndnnisvessvuulansednuaziauuin 1aIAUAY
Wiy gunsallusyuulansedn awﬂamaaﬂﬁugm gunsallusyuuiiuudn Naﬁﬁumaﬂﬁugm N3
pONUULINITANAFEISuAdIAn g ufinead flugiuendule

Definitions of measurement system and related standards; measurement
uncertainty; statistics for data analysis; sensor fundamentals and characteristics; electrical
measurement; mechanical measurement; engineering measurement laboratory; automatic data
acquisition system; internet of things; principle of fluid power; Pascal’s law, flow in pipe,
properties of fluid in power transmission, principle of hydraulic and pneumatic systems; pressure
control valves; hydraulic system components; basic hydraulic circuits; pneumatic system
components; basic pneumatic circuits; pneumatic circuit design using Cascade method; basic

programmable logic controller (PLC); basic human machine interface (HMI)
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NAaWSNTITeUT

KlSeuananse

CLO1 a%mwé’ﬂmiﬁugmmmﬂizmumii’mmﬁmﬂmﬂ,éﬁ

CLO2 Benlfinsasiloinuazuszyndlifnsaifinsaiuanusionisle
CLO3 Apentayalunszuiunsinmaimnssula

CLOA afungunannIshasAMUIAaIesssuUmaesivala

CLO5 FanuazidenldaunsalluszuulansednuasiuuinliedrsgniesuazUaensie
CLO6 AATIziazaniuuNasiimfndmeisunannla

CLOT Usggndnslamadlu PLC uay HMI snliluszuudnlusi@le
Students are able to

CLO1 describe the principle of engineering measurements

CLO2 engage with instruments and sensors for the specified tasks
CLO3 analyze data, and meaningful conclusions from measurements
CLO4 describe the principles and calculate the power of fluid power systems

CLO5 correctly identify and choose equipment for hydraulic and pneumatic systems

securely

CLO6 analyze and design pneumatic circuits using the cascade method

CLOT apply the use of commands in PLC and HMI to automation systems
217-332  A599NKUUTEUUNAMIDUNE 3((2)-3-4)

(Mechatronic System Design)

o 6

WUZUNNTORNLUUIZUULAMIDTNE LWUUT1a0UaZN1T91809d801UNITITZUUNIEAN
a U = U b4 L4 . a 6 o s

ns@elesuassituindou AIN3I93 QUNTULUAINGIIU NMTIATISNEY QY10 laulaslnsivaiwosuay
lulaspoulnsiass nsieusafuAsuiLADs NTHMLITUTLATUDTY WuLIN15IT8UTVoUATD S
nsruIuMsseuslaseeUssaniien uaziuingugesiinlasany

Introduction to mechatronic system design; modelling and simulation of physical
systems; the connection among actuators, sensors and transducers, signal analysis,
microprocessors and microcontrollers, computer interface; program development; machine
learning introduction, neural networks; class projects

v ¢ a 4

NAAWSNIIIYUT
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HLIgUeaIU9n

CLO1 Usegnaldainuguazinuyen19iminssuuamseingd uazn19i3euivouniod

Wesmulunsuadgymnisssuumamseing
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CLO2 99NLUU WHULUY @519AULUU NAFOUAULUULAZILATIZA Tun1siATeynnenu
srUUERLULRANIIMmMNTTUIA M Tnd

LO3 MmalulaBansaumea ilomenuiuasimudieduausdiauls

CLO4 usseneuazenfegunsdifinwiAeafuUsziiunisdeans ansalinsevinazasy
ToyaBIUTUIUAZITIAUA N

Students are able to

CLO1 apply knowledge and skills in mechatronics engineering and basic machine
learning to solve problems in mechatronic systems

CLO2 design, draft, build prototypes, test prototypes, and analyse solutions for
automation system problems in mechatronics engineering

CLO3 use information technology to acquire knowledge and develop oneself in
areas of interest

CLO4 describe and provide case study examples related to communication issues,

with the ability to analyse and summarise both quantitative and qualitative data

217-333  uuziAneInTiueun 2((2)-0-4)

(Introduction to Robotics)
WUEEIINGINITYUEUR UTEnveaiueusd nann1sveuauin-annudsninenivug

WEWesveuLud aun1snesisakaraunsBudsafuANddmSuUNTIATIERAUMLL NTOUNIS
SEUILUUNTYIANNIINISREU AU Tneiaulangidesiuduanainnssy

Introduction to robotics; classification of robots; Denavit-Hartenberg principle for
defining robot parameters; forward and inverse kinematic equations for position analysis; WIL
framework by developing research topics in collaboration with industry

v ¢ = 4

NAAWSNTITeU;

Y a

KIS8UEUTD

CLO1 SuRinvauvinauilasuntaumngfmigniLes

CLO2 vhnaasudoguuuielaglilivsesuninutiewmienngou

CLO3 mauvisonimny wazildiusilunisseusiuungy

CLO4 yhauseuvisngluunguauvitiinnasiumeanusuinvey

CLO5 A3 189ifnunitavadn1sniauiin e Transformation Matrix

CLO6 AWMU UEUAMIEMANN1S Denavid-Hartenburg 161

CLOT7 T8 umasilaiienisauAuyaiiiaiule

CLO8 WetisuazaSuemnmeiuazaaumanulidadeduduneu
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Students are able to

CLO1 take responsibility for completing assigned tasks independently

CLO2 complete individual quizzes without giving or receiving assistance from others
CLO3 answer or ask questions and actively participate in group learning activities
CLO4 complete group assignments responsibly according to the agreed roles

CLO5 analyze motion positions using the Transformation Matrix

CLO6 analyze robot positions using the Denavit-Hartenberg (D-H) principle

CLOT use the internet to search for additional information

CLO8 write methods and explain analyses and answers clearly and step-by-step

217-411  1ASS9IUDDALUUTIVYDANIIAINTTULLANTDUNE 3(0-9-0)
(Capstone Design Project in Mechatronic Engineering)
sgAyUeduBeunau: 217-312 UUan1sirInssuuamsating 2 uae

217-313 nsmseulAsIUIAINITULLAINTIUNE
Prerequisite: 217-312 Mechatronic Engineering Laboratory Il and

217-312 Mechatronic Engineering Project Preparation
ANUHURAN1500NUUUTIVEBANIIAINTTUNAINTOTUNE TURDULAZNTTUIUNITORNHUY

n3findaule ANUINEaNgn N13319NULATINY UisLﬁumw%aﬁsﬁmmzﬂgwma NNTBDALUUNIT
naaeigItesiunssrukazduaTsladendmnssuiiaiussgidmunevadasinig

Mechatronic engineering capstone design practicing; design process and
methodology; decision making; optimization techniques; project planning; ethical and legal
issues; design of experiment involving the identification and synthesis of engineering factors to
achieve specific project goals

o < a ¥

NAANINITLIBUS

Y a
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CLO1 wnsnnAnvesdiay danudednd danusuiaveulunisteu;

CLO2 YNIASIUBDNLUUNITIFINTINLAMTONNE lnaAtatananasesssuwasnguing

CLO3 Y LaueundunszuIunI5oenkuy MIAnaula mMANUINE AU gAwaEI1IbHY
1A997U

CLO4 ponkuuNInAaeilingIvasiunsseukasduasendadenaimnssuine liussg
Wmnevedlasinig

CLO5 yhnulufinuas Sullnseusenunguilasuuaumney
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Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility in
learning

CLO2 carry out mechatronic engineering design projects with consideration of ethics
and law

CLO3 present the process of design, methodology, decision making, optimization
and project planning

CLO4 design experiments involving the identification and synthesis of engineering
factors to achieve project goals

CLO5 work as a team and take responsibility for the group work assigned

240-207  msWsulusunsuuazlaseainadoya 3((2)-2-5)
(Programming and Data Structures)
5183Y109AUITBURRY: 200-116 WUFIUNMSWEULUIUNTUABNNAADIAINSUAAINT

Prerequisite: 200-116 Basic Engineering Programming

yuynunsAndeuluungy nssuiuimdvesnmadoulsunsy Tassadedeyaiugu ¢
wlsyiindeya dnad laseaseatuau nagnslunisuilanddaui 815158 doa11u n13danis
yieanudnuuienzldnu lasaideyanuuiionss unnes neasaiudeau asanes ns1w
auldl nsdouse

Review the programming practices; programming paradigms; basic data structures,
variable types, expressions, control structures; problem-solving strategies; array; string; runtime
storage management; linked structures, queues, stack, hash tables, graphs, trees; recursion

NAAWSNI5IS8US
KIS8UaUI5n

CLO1 pSuevdnmsvaslasiaisdeyaiiugu wandoulusunsussgndldald

CLO2 fivinwen1silgulusunsumeniwlusunsunsuianaiseauas (nwlnsew) waz
annsaSenldiniesile (Wu mmaaeulusunsy anamudluauianainvedsuny) wazads
Hadupeamnzay

CLO3 $9nnszutuvimln1sifeulusinsd wagn1sdauuinssuIuiminisleulusunsy
Uszlnneng o

Students are able to

CLO1 explain the principles of basic data structures and write programs that apply

them effectively
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CLO2 demonstrate programming skills using a high-level programming language
(Python), appropriately utilize tools (e.g., program testing, debugging), and use libraries and use
libraries and functions effectively

CLO3 wunderstand programming paradigms and classify different types of

programming paradigms

nguivr¥w (iden)
211323 szuudundoudiendasinsnaluin 2((2)-0-4)
(Electric Drive Systems)
sredvTeduSeuRtuiau: 211-321 winnsilesduvaaaiesdnsnaluiiouay 211-
322 Sidnmseindiduiesdu
Prerequisite: 211-321 Fundamentals of Electric Machines and

211-322 Introduction to Power Electronics
d1uUTENoUTeITEUUTULAG DUALELAT 033 NINA LI AudnvMzvedlnanlussuy

Tuindou Audnvaurrewaneilusruuiuiedou 1asulasmdsdmivssuvuduedeulili ssuy
muqumﬁumﬁau sEUULBLMBS-1nan dunN15AIS-useTn STUUASIAY ASIUTN ATBUATUNINNS
vauvessruuduedou nansvesszuudu sruuduimdsuieuemesnszuanss ssuutuindeusie
uewesnszuaady sruiuindounuumedl msussgndldszuutuiedoulunugaamnssy

Electric drive components; load characteristics; motor characteristics; power
converters for electric drive; control system; motor-load system; speed-torque equation; power
transmission system; braking; operation quadrants of electric drives; dynamic of electric drive
system; DC drives; AC drives, servo drives; application of electric drives in industrial applications

HAAWSN5IS8US
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CLO1 unlvdgymAdudounianiussuudundounisniasdnsnaluin lngUssandld

1%
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ANUTNUFIUN AtlaAanT InermansuazIamngsulni

CLO2 90N UUSTUUTULAE uR181A3 aednsnalni1fiinududou Tnaeddetase
VNIPUIMINTITY LATUFANERS Fauandou uazdany mmgwmwazmmgmﬁLﬁaaﬁé’faq

CLO3 WLanIanasILIUTIUNITIIINISUALITITN LazSURnYaUsadny
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Students are able to

CLO1 solve complex problems in electric drive systems by applying basic
knowledge in mathematics, sciences and electrical engineering

CLO2 design electric drive systems and identifies related environmental, economic,
social factors, law and standards

CLO3 demonstrate academic and professional ethics and be socially responsible

CLO4 select and apply measuring instruments or programs for electric drive systems
appropriately in order to design and conduct experiments or analyse complex engineering data

correctly

212-242  nsUTBARANASYIMANKLYY 3((3)-0-6)
(Discrete Time Signal Processing)
3183YUIAVISBURIUNDY: 212-241 FUQuIULATIZUY
Prerequisite: 212-241 Signals and Systems
nMmsziszuunanfumbelulauunat asulgtunatiuniig synsulitesiian
=3 1 = 5 < 1 [ Y} 1 6 =
Wavdie Nsudaslisesianiuviog N5TNMIBE1LaTNISAIBUING NSkUaMER N1STgUlUTWATY
IaedTuauwarn1sUsEynAldaunmesnudenssulni
Time domain analysis of discrete time systems; discrete time convolution; discrete
time Fourier series; discrete time Fourier transform; sampling and quantization; Z-transform;
numerical simulation and applications for electrical engineering
(v -4 =] b %
NAAWIN5LI8U3
Y o
KLIgUaIN19n
CLO1 a%mwé’ﬂmiﬁugmmmmiﬂizmamaé’zgzmmnmLﬁamu'w
CLO2 widgymiieadestunisuszananadyaaaniunig Tngldanuiiugiunis
a & a 6 a
AMINFERNS INenAansuazIfnssuluin
CLO3 h@MI8aNDIAINUSURATDULAL ALY DERNY LarnTeNlnd9938555UNIIBINIT I
ANSV9U
CLO4 ¥n1snnaeInzadiassnenunsUszinanadygyiaaniunle lneussyneld
Ao P ) & A & al ] v oA A W = & P
NILUIUNTNLI YU Auaniunisaluselandnunnaseantd lnsldinsadiainuielusunsuiugiule
2E9QNABY
Students are able to

CLO1 explains the basic concepts of discrete time signal processing
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CLO2 solve problems related to discrete time signal processing using basic
knowledge of mathematics, science and electrical engineering

CLO3 demonstrate responsible and honest behavior and be aware of academic
ethics in your work

CLO4 conduct experiment or simulate the discrete-time signal processing by
applying previous learning process in different problems or situations using measuring

equipment or basic program correctly

212-443  AsUTEANARASYIAATE 3((3)-0-6)
(Digital Signal Processing)
F183YNTIAUFHURIUNDY: 212-241 FUaU1ULATITUY
Prerequisite: 212-241 Signals and Systems
LUZUINITUTLUIANAG YEUIUA I A NI1TDONLUUMINTDIA YY1 uy

was warleons dansesnuuysudl wusidinisussinanadyaadueasnisldtayanisadalunig
Ussinanadyans N153AT1ERRUNTUIAMAENITUTEIIAUAIRILYT F0819n15UsEgnAbY U3
Uszananadygumdna

Introduction to digital signal processing; FIR and IR filter design; adaptive filter;
introduction to random and statistics signal processing; time series analysis and parameter
estimation; DSP applications

(v -4 =] b %
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Students are able to

CLO1 solve complex problems in digital signal processing using basic knowledge in
mathematics, sciences and electrical engineering

CLO2 design complex digital signal processing, considering engineering, economics,
environmental and social factors in accordance with relevant laws and standards

CLO3 demonstrate academic and professional ethics and be socially responsible

CLO4 apply measurement tools or programs in digital signal processing
appropriately to design and conduct experiments or analyze complex engineering data correctly

CLO5 use information technology effectively to search for information from reliable

sources to support learning process

214-321  A1SIASIZAAMNNIGAITHANEG 3((3)-0-6)
(Biomedical Image Analysis)
S18V1VIAVLTIUNDUY: 212-181 WYAMALTNEU

Prerequisite: 212-181 Linear Algebra
LULUNTANNTRALITNNTAS 19N NN LY 19 NNEINBNSIRIRLSA NNSHESIFLEND Dan

5197171 sunuAnLstgluug 39 n1seiuiguazniswUannludalSinauasamnIn seuvaeifnay
Adaransieades nsTuinmuasiifivesd n1stndiegnsaznsaeulnddyanmanin NsUsuUse
AN NISNTRINN MTaadeyann Useleviliardedninredisnisasnaninwuusie 4 nsussendld
nsUszaanmdsaviudgnmisnisunne

Introduction to principle and image reconstruction of internal human body for
medical diagnosis; X-ray, Ultrasound, MRI, CT; explanation and interpretation of image using
quantitative and qualitative approach; 2D system and related mathematics; image perception
and color space; sampling and quantization; image enhancement; image filtering; image
compression; advantages and limitations of imaging modality; applications of digital image
processing for medical problems
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Students are able to

CLO1 solve basic problems in biomedical image analysis using basic knowledge of
mathematics, science and biomedical engineering

CLO2 design a complex Biomedical image analysis system taking into account
engineering, economics, environmental and social factors in accordance with relevant laws and
standards

CLO3 demonstrate responsible and honest behavior, and be aware of academic

ethics in your work

216-421 ms"lﬁz’j’mumé’ugnﬂu@nnﬁﬂutﬂ‘%aﬁnsna 3((3)-0-6)
(Using of Rolling Bearing in Machines)
583U IAUSURaU: 216-323 N159DNUUULASDISNS

Prerequisite: 216-323 Machine Design
fugufeiuTanuaznsHannTugn UL ANUAULarAIEEgINNsalundugnduy

fugIUNITVIdeduLaznIsena1Tidedu Wnsgunldnmuandugnlulazalsvaodu NN
Mszusaragnsldnundugnlu nsindawaznenlsenaundugnlu Msiamuse duanudeme
a LY =] =l } %4 % |

LLaz‘UiSLﬂJuﬁﬂ’lwmaU@JﬂUu miﬁlmmE;mﬂ“zmu%mauqﬂﬂu

Basic in materials and manufacturing of bearing; stress and fatigue failure in bearing;
basic in lubrication and lubricant selection; standard of bearing; load and life estimation;
mounting and dismounting; failure and condition monitoring in bearing; basic in lifespan
extension of bearing

L% -4 a b %
waawsmilﬁaug

¥ a

Kl3gua1unsn

CLO1 ienswnfinivesdany flenudedng damnusuiisveulumsizous

CLO2 Usziliuann Aacnuuazdnsigianudemeainnsattundugnlule

CLO3 Aunnseussara1gnslidaungugntula

CLOG Bonldiansvdedu Fen1avdedu msfiads uaznsaengndugniuld

LO5 Tmaluladasaumeaiiedudunazfnnsesnrmdiiieidesiunsldndugniulu
\r3esdnslel

CLO6 vrmudufiuuar fuiiaveusonunguiiléfuseunng

Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility in

learning
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CLO2 assess, monitor and analyze fatigue failure in bearings

CLO3 calculate bearing load and bearing life

CLO4 select lubricants, lubrication methods, installation and extend the life of
bearings

CLO5 use information technology to search and filter knowledge related to use of
bearings in machinery

CLO6 work as a team and take responsibility for the group work assigned

216-422  wuziseileuisinludedmua 3((2)-3-4)
(Introduction to Finite Element Method)
518210 IAURIUNIUADY: 322-113 F2LU8UTSLTIAAY
216-222 NaAENS AN
Prerequisite: 322-113 Numerical Methods

216-222 Mechanics of Materials
Huguneeungefwasinetussilouisinludedmud nsl938nssn9 9 Tunisasng

sUnuvvesstifouslnludioduns wu 3BnsTaenss Feaadmiinaeanda FBnsudsiusugiing
Tusunsulviludiedwudidandeddmiuuidaymmenamansian uazlaswaing

Theoretical and conceptual basis for the finite element method (FEM); finite
element formulation using various techniques, direct approach, method of weighted residual
and variational approaches; using FEM commercial finite element software for solving mechanics
of materials and structure

HAAWSNI5ISaUS

¥ a

KiSeuananse

cLO1 Weulsunsusnedslnludeduudifieruenadnivaslymmdmnssuaiana
iy Jeyvnaransveauds uavlaseadale

CLO2 UsggnssuleuTimeadnmansuarmadianeiidsfiaeiiduiiugiuvessudou
Whludiedmug

cLO3 18 Usunsullud lod uud ud Yaynilassanud off ead et uaud Toau
FrnIsIAIona tiiaueHaIY

Students are able to

CLO1 write finite element programs to solve mechanical engineering problems such

as solid mechanics
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CLO2 apply the mathematical and numerical methods underlying the finite element
method
CLO3 apply FEM software or code to solve mechanical engineering research projects

and present the results

216-433  A1SUSENOANAIU 3((3)-0-6)

(Energy Conservation)
wugtnsUsendandany ulurimdiugiuieddu Anudou U wasnaau 385m3

Usgndandenulussuusie 9 Wy 8113 szuviihannuieu syuuvhanudu ssuudsuennd
winsduidawdngng 9 syuuihUszln warsTuLLaEI

Introduction to energy conservation; basic concept of heat, work, and energy; energy
conservation techniques in various systems, building, comfort heating system, refrigeration
system, air-conditioning system, different types of power plants, water supply system and
lighting system

HaaWSN5SaUS

KlSeuananse

CLOT insnndnwesdany firnudednd fnnusuiaveulumsisous

CLOZ oS unumAnnIsUsendandany sluirliugiuiendu anufeu o way
WA

CLO3 Ao sUsendandenulussuuse 9 1wy 91815 S3UUiANsou s3Ul
Ay szuuUuenna nesdurindemiingg | syuuiUszUn warsTUUaEIN

Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility in
learning

CLO2 explain concepts to energy conservation; basic concept of heat, work, and
energy

CLO3 calculate energy conservation techniques in various systems, building,
comfort heating system, refrigeration system, air-conditioning system, different types of power

plants, water supply system and lighting system
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216-435  WALULEIDINATHATNAIIIUAY 3((3)-0-6)

(Solar Energy and Wind Energy)
ﬂ’]iLLNI%Jﬂﬁﬂ'Wﬂﬂ’lﬂ@’]ﬁﬁ]E‘jLLﬁg"ﬂ’]ﬂ%}UUSiEJ'm']ﬂ ﬂi%U?Uﬂ’ﬁﬂ’]’]ﬁJ%@u"ﬂ’mLLﬁQ@’]ﬁ@EﬁLLﬁ%ﬂWi

Useyndl lssdumdaainanuseunataniing Usingmsallulalimda ssuulniieaduatoniinduas
N50BNIUY AMANYUTLATUAGINAINUAN NMSUTHIIUANENMNGINUAN ASTUaNLAYaNTTIUY

Solar and atmospheric radiation, solar thermal processes, and applications, solar
thermal power plants; photovoltaic effect, photovoltaic systems and designs; wind energy
characteristics and resources, wind energy potential, wind turbines, and their performances

HAAWSNI5IS8US

KlSeuananse

CLO1 fimnuFednd fmnusuiaveulumsisous

CLO2 ﬁwmmﬁﬂmaLLasanmﬂﬂﬁs‘mwm%’qﬁmqmﬂmamﬁmﬁﬁi’u-mmLLaz‘ﬁsﬁLmﬂq
asquulanta

CLO3 AamnasnuauiouLazseaninmvegunsaliundsnuatoiingla

CLOA Anavnueidslihveaunaradiaeiinduazanuqguosiunmoinldluszuy
nan WA wadLasoindla

v [J Y

CLO5 AUIUNTHANNASIUIDINWUANINADTAALLAZ U AT UMz VRN LAY

CLO6 Tmaluladasaumaiiodudunazfnnsesnimdieitesiundsnuuasending
uaywasuaule

cLO7 vhouduiiuuasfuiiaveusionunguiilasuseuning

Students are able to

CLO1 be honest and responsible in learning

CLO2 calculate the direction and incidence angle of direct solar radiation at different
times of day and at different locations on earth

CLO3 calculate the heat energy and efficiency of solar collectors

CLO4 calculate the power size of solar panels and battery capacity used in
photovoltaic systems

CLOS5 calculate the energy production of wind turbine from wind statistics and wind
turbine specifications

CLO6 use information technology to search and filter knowledge related to solar
energy and wind energy

CLO7 work as a team and take responsibility for the group work assigned
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216-442  NQELAZNITUTEENANIAIUNAAAATYTUEUA 3((3)-0-6)

(Theories and Applications of Vehicle Dynamics)
ANSIATIZY WS N1FEARDUN DINIANAFIERNS NALNVDITTUUAINIAT SEUULIENE S¥UU

Tefuiden doens szuufuanifiou msdnszsinisindeuiilunatsesmdasy nswawIduLUUNI
adlnmansvoseuguiiiansauan Mslinssinisduaziioulusuoud wuzteunsaifldlunis
asIvTnnaTVIndeUN S uAzITIou mimmmLLazamﬂwﬁuazLﬁaunwaiuawuauﬁ

Analysis of kinematics and kinetics of vehicle, aerodynamics, powertrain, chassis,
steering system, tires, and wheels, suspension system; analysis of multi-degree of freedom
movement; mathematical modeling of the vehicle control system; vibration analysis;
Introduction to equipment for vibration measuring; control of vehicle’s vibration

HaAWSN5IS8US

¥ A

WLIBUEIUIA

e

CLO1 TR e iusuaznsnaeuiivesenueus

CLO2 Wamnaunsadinmansdnsunmsiasmeissuugosiineadaddueueus wu szuu
ffuasiadagans sYUUETeT sYUUTIRULAET LagsEUUTIsEns

CLO3 aaﬂLLUUﬂ1imuQmﬁug’mﬁm%’mzuumuauﬁ

CLOA Anevinnidnuaizyainsduaziiiou uazsvuuiuaziiiouveseuous

Students are able to

CLO1 analyze the kinematics and kinetics of vehicle motion

CLO2 develop mathematical models for different subsystems of a vehicle, including
the powertrain, chassis, steering, and suspension

CLO3 design basic control strategies for vehicle systems

CLO4 analyze the sources and characteristics of vehicle vibrations

216-443  nsaansnaseulugugud idauazenusudlause 3((3)-0-6)
(Basics in Energy Management of Electric Vehicles and Hybrid

Vehicles)
ANIANTISNAIULAZ A1l gULLUUGﬁJmizUU%mﬁau srUUENSINUlNA L UUAI9

¢ & a a Y c{' d' J
7 LAFLYDLNET WUALADST TEUUTANITUUMADT SrUUUTEalifi AT 0IuUaINTELALAEAIUANS
Andlnin nsUssgndlinindaaier n1sussliulseansnmueseueudLiion1siUSeuiey
Energy and power management in hybrid and electric vehicles; drivetrain topology;

overview of energy storage systems, fuel-cell stack, battery, battery management; charging
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management; battery charging, power converters, smart grid application, and energy efficiency
estimation

HaAWSNI5ISaUS

KlSeuananse

CLO1 sdunsszuuduimdeunasnsdanisndsnulugusudlniuaslauia

CLO2 AATIZHENTIOULVDITZTUUNS MUl U U UA

CLO3 Uszilludszansninveseususiniuazlauia

CLOA tauawimeUFulssssuudansnaanuluusunass

Students are able to

CLO1 explain drivetrain systems and energy management in electric and hybrid
vehicles

CLO2 analyze power systems performance in electric vehicles

CLO3 evaluate the energy efficiency of electric and hybrid vehicles

CLO4 propose improvements for energy management systems in practical contexts

216-461  JAINITIUTLILALNITAIUANLTEITUNIU 3((3)-0-6)

(Acoustics and Noise Control Engineering)
HNUFIUNITUNINTZINBVOLEEN, dunisrautazRaulvveuin, anududssiumaudes,

ﬁLﬂaLﬁ%LUa, Immumm?{uazmeﬁﬂuamaaﬂmw, wasnLEaLEes LYy Lﬂ%@ﬁﬁlﬂiLLagLaﬂﬂﬁ]’]ﬂﬂ’ﬁ
v, Msdeihuaznisgaduidsduiaguasglasaing, wallaauauidsssuniukuuieniinuaznad,
NSIALAY NISNAABULINTFIY LLazLﬂéaﬂﬁai’ﬂ, miﬂszqﬂﬁlﬁmmﬁm'ﬂumiaaﬂLLUU’jmﬂsiu L
53UV HVAC 8ussl uagmsandewanduet, iugiudndssmaniuaznisiuiidoseanss, arw
wAnFesEnINRAEeY Inudes arudaau Weasuniu) AudSinandes (seaundiua)
Fundamentals of sound propagation; wave equations and boundary conditions;
sound intensity vs sound power; decibel scales, frequency domain and 1/3rd octaves; sources
of sound including machinery and flow-induced noise; transmission and absorption of sound in
materials and structures; active and passive noise control techniques; acoustic measurements,
standardized testing and instrumentation; application of acoustics in engineering design,
including HVAC, automotive, and product noise reduction; introduction to psychoacoustics and
human perception of sound, distinction between sound quality (tonality, clarity, noise) and

sound quantity (dB levels)
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NAaWSNTITeUT

KlSeuananse

CLOT insnngszideuvesdeny dedndatsn uasianusuiioeulunsGeus

CLO2 eBunemdnmsvesmsuninsraeadudsazaunsfimunuludnanasing o

CLO3 aunaldnuasulanamsinanesediotndes (W wiosinssiude)

CLOA 95UNEAUNUNIGVDIATINANUAUEY MAUFY Lagn15ATUISEAULESSlURLIY
LATLUA

CLO5 Spzidyanandedulawunauasulanduaunasuanuisemeda FFT uas
ATAATIEIRLAU 1/3 oA

CLO6 Mwaluladansaumelunishuniuaziauinueseg1moiios

CLO7 ‘Uizqﬂmﬂ%Lé’u‘Iﬁqmaﬁmﬁﬂmm?{ (A-, C-, Z-weighting) ﬁ’u%aﬁganﬁamﬁﬂﬁﬂﬂﬂ
MINUIATPIUEBITUNIU

CLO8 doansuurfnniunailalaegedaiaunasnsedu nalusuuuuilduazlildde

Usznau

CLOY fteuazauiuiinveusenuildunounng fmeyanauazngy

Students are able to

CLO1 respect the rules of society, be honest, and have a sense of responsibility in
learning

CLO2 explain the principles of acoustic wave propagation and the governing
equations in different media

CLO3 operate and interpret measurements using acoustic instrumentation (sound
level meters)

CLO4 explain the definitions of sound pressure, sound power and decibel
arithmetic

CLO5 analyze time-domain acoustic signals and transform them into frequency
spectra using FFT and 1/3-octave band analysis techniques

CLO6 utilize information technology to conduct research and pursue continuous
self-improvement

CLOT apply appropriate frequency weighting curves (A-, C-, Z-weighting) to
acoustic data for compliance with noise standards

CLO8 communicate technical concepts in clear and concise manner with and
without using visual aids

CLO9 be disciplined and responsible for assigned individual and group tasks
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216-491  AANTsuAUTaULazvasina 2 3((3)-0-6)
(Thermal-Fluids Engineering II)
S18YIVIAVLTUURUNDU: 216-293 FrAnssuANuSauLazvasina 1

Prerequisite: 216-293 Thermal-Fluids Engineering |
ngtenasswaamesiulawniind eulnsliaznisidsunlaseulnsy gansmatlouwss iy

INIAIFITIN ATUIAUTOU NTWIAINTIU NITHIATNTDULUUSTIUIIA A1TNIANUFOULUUTIAY
vunisvionan wiuSsuuazmeluviesusing 4 nswissdanuieu gunsaluanivdsuaiuieu

The second law of thermodynamics; entropy and entropy change; steam cycle and
combined power cycle; conduction; convection; natural convection, forced convection on
circular pipe, plane surface and in conduits; radiation; heat exchangers

HaAWSNI5IS8US
KIS8UaUI5D

cLO1 thngdeiiasweameslulaufindinuszgndldlunsinsginszuiuniswuuiy
93 wazuwuuldduindns sudimsuszuenudululdvesnsyuiunisulamasu

CLOZ FuansidsunaseulnsUdmivarsuians Aalugaund wazU3umsaiuau
71 warlifinisanemannuen

CLO3 UsufinuszAnsnmwesipinslen wagndsnusu Wneldndnnismeslulouning
wazAanUAnIslvaas

CLOA FiAsgrinstinauSouluuAIiRRE N UNTISEUNY VI5IN52UEN WasnsInaufdl
wazlufiniswananuieuniylu

CLO5 AMUInINISNTEANLAUNAE Uagdnsinisaneinauseulaelingueises uay
LATOUIYANUFIUNIUAIINTOU

CLO6 LuNUWEZIZHINNITHIAIUTOUAIUTITUYIA LAazNITNIAMNTOULUUTIAY Layld
A Tzandmsunsinaneuenuazngly

CLO7 Ussiiluandulszaninisaramanudounuumanudou warsnsinisinariuuiy
wuu seuvienay wazneluvislaglduuudnasudmnaoikasidangul

CLO8 o3 1enalniugiuvesnsudssdausey wazthnguesawniu-Tuadeiulluly
LSé’J’ﬂﬁ]LLmﬁmLﬁmﬁuﬂﬁamiumLﬁuiugﬂwmwmaﬁmasmdw

CLOY TiAs1eviias eauaniUdsuminudeulasldd Log Mean Temperature Difference
(LMTD) wae33 Effectiveness-NTU dv3UnIs@IuIniA3oauaniUaeuainuseuwuununsshawashuy

NIUNTTLLA
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Students are able to

CLO1 apply the second law of thermodynamics to analyze cyclic and non-cyclic
processes, including evaluating the feasibility of energy conversion processes

CLO2 calculate entropy changes for pure substances, ideal gases, and control
volumes with and without heat transfer

CLO3 evaluate performance of vapor and combined power cycles (e.g., Rankine and
Brayton cycles) using thermodynamic principles and real fluid properties

CLO4 analyze one-dimensional steady-state heat conduction through plane walls,
cylinders, and spheres with and without internal heat generation

CLO5 determine temperature distribution and heat transfer rates using Fourier’s law
and thermal resistance networks

CLO6 differentiate between natural and forced convection and apply the
appropriate correlations for external and internal flows

CLO7 estimate convective heat transfer coefficients and rates for flow over flat
plates, around circular pipes, and inside ducts using empirical and theoretical models

CLO8 explain the basic mechanisms of thermal radiation and apply Stefan-
Boltzmann law and view factor concepts in simple geometries

CLO9 analyze heat exchangers using Log Mean Temperature Difference (LMTD) and

effectiveness-NTU methods for parallel and counterflow configurations

capston  @#nafnE 6(0-36-0)

(Cooperative Education)

[ ¥
= =

Roulv: doaduinfnunilfigsudi 4 uly weslulunuteuleiirvunlnsans

AAINTIUAEAS

5783109V BURUABY: 217-411 1AT99IUBBNLUUTIVYBANIGIAMNTTULUAINGD

nd

Prerequisite: 217-411 Capstone Design Project in Mechatronic Engineering

nsfinnumazAnwsruumainuatdluaaiuuszneumsiiAsaivimnssusamsednd
thdnwadesufiRnulusuziaiouninnuvesaniuuszneuns ileiaduadsliiAansian
yinuzeuoinanmsysannsanusluieaioutuuszaunsainsieu dn@nwagded $alusnns
awduattugaiuyszneunisgsnasnlddesndn 16 dUav w30 1 a1AN15ANY waznIs
Ussiliunamahauas foalaseassiuinumemivanudsznouns deAugamsiinau dnfnw

AossenuwazdavienuasUa Meihonuatuauysalliiuaaiulsznaunis
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On the job training related to mechatronic engineering as a full-time staff of an
approved workplace, establishment of a professional skill based on the integration of classroom
theory and practical work experience, at least 16 weeks or a semester in the workplace,
evaluation carried out by both the project advisor and the entrepreneur, oral presentation and
final report submission to the entrepreneur

HaaWSNI5ISaUS

KlSeuananse

CLO1 UitRmulnedeuiufinou nssrenan viemuduiuled faruduiusifsening
UAAA LagUHURRUANNTIINUTIUNIII TN

CLOZ simuvinuzuazifinyszaunsaisnuindn wasthmquiluuszondldluaaufon
JELIRNU VB

CLO3 davilasenulneAnitasivilaednadussuu waziauouwimenisudludamila
DU AT NATIA

Students are able to

CLO1 work responsibly on time, work as a team, have good interpersonal
relationships, and behave in accordance with professional ethics

CLO2 develop skills and gain professional experience and apply theories
appropriately in practice

CLO3 create projects by systematically analyzing and proposing creative solutions

217-431  wuzidiszuuufuaAnIsdueud 3((3)-0-6)
(Introductlon to Robot Operatlng System)
Wmm%ﬂi“‘uuﬂgummmuum mmwuﬁﬂmmauw NANAAUDITEA N1TUTE EJﬂGf[fU

Wuudges dualasiues UM gnA1 NMIAIVANYUEUAMETEd LATINITUTEININ

Basic Ubuntu, Linux commands; ROS concept; applications; publisher; subscriber,
service; client; robot control with ROS; class project

o & = 4

NAAWSNITIEUT
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CLO1 FURATOUINIUN RS UNLOUNNNRIEAULDY

CLO2 vhnaasudoguuuiieilaglilivsesuninutiemionngou

CLO3 paunvonsmay uazildrusiulunsiseuiiuunagy

CLO4 vhauseuvisngluunguauvitiinnasiumeanusuinyey

CLOS5 fastaszuudifnig Ubuntu wag ROS Tvviausiuiule
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CLO6 WigulusunsumuAunisinga1u ROS TurtleSim lgi

CLO7 I%ﬁﬁﬁﬂﬁugﬂusuaq ROS %1 rosrun, roslaunch, rosbag, rat, rqt_graph, remap ¢
CLO8 findauazldanu ROS package ifleansnnisvhauvesjusudle

CLO9 Foudthemuiesanasiaeeulatiies ROS MnTesil il

CLO10 Aunin dentade wazvhnisasn msvhauves ROS 1y Tassmiluduideu
CLO11 {Jowenans ROS Tutorial WiiteusuduSeuls@nwuagyinanals

Students are able to

CLO1 take responsibility for completing assigned tasks independently

CLO2 complete individual quizzes without giving or receiving assistance from others
CLO3 answer or ask questions and actively participate in group learning activities
CLO4 complete group assignments responsibly according to the agreed roles

CLO5 install the Ubuntu operating system and integrate it with ROS

CLO6 program and control the ROS TurtleSim application

CLOT use basic ROS commands such as rosrun, roslaunch, rosbag, rgt, rqt graph,

and remap
CLO8 install and use ROS packages to demonstrate robot operations
CLO9 learn independently through online ROS tutorials
CLO10 research, select a topic, and demonstrate a ROS project in class
CLO11 write a ROS tutorial for classmates to study and follow
217-432 ﬂ’]SL";'EJu%"IJ'eNLﬂ";:’e]\if‘i"]ﬂ%lUQ’]u'iZUULSJﬂ'WISE]‘aﬂé 3((3)-0-6)

(Machine Learnlng for Mechatronlcs Appllcatlons)
ﬁﬂ‘H"l‘Viaﬂﬂ?iLUENGm“UENﬂ’ﬁLiEJ‘LJi‘UENLﬂiENLLa LVIQUQWU%’IUVII%IUQ’]UiUUULllﬂ’WliEJuﬂﬁ

Wy miﬁau'gl,wuuaaau m'iLSEJugLLUUlmQaau LLazmiLiﬁmgLLUULaiuLLﬁﬂ mﬁLmstayua n15LaeN
Aadnuaz MyUsziduluieg waznsuuussuszansainveslung uas uisngugosyinlasanuiiie
UszgndlddanessumsSeuiveaeiosiussuumnmsetindld

Study the fundamental principles of machine learning and basic techniques used in
mechatronic systems, including supervised learning, unsupervised learning, and reinforcement
learning; data preprocessing; feature selection; model evaluation; and model performance
improvement. Students will work in small groups to develop projects that apply machine

learning algorithms to mechatronic systems
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Students are able to

CLO1 apply fundamental machine learning concepts—including supervised,
unsupervised, and reinforcement learning—to solve problems in mechatronic systems

CLO2 perform data preprocessing, feature selection, model evaluation, and model
performance optimisation for machine learning applications in engineering contexts

CLO3 collaborate effectively in small groups to design and develop a project that
integrates machine learning algorithms into a mechatronic system

CLO4 analyse and present the outcomes of machine learning applications in

mechatronics through technical documentation and oral presentation

217-433  n9gulusunsa PLC szaugs 3((2)-2-5)

(Advanced PLC)
wannsiosiurasidvestiva nguiania mslvaluvie AuaudRvesivalussuudeings
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nann1svesszuulansednuasianuin 1aInIvAuLsIiY gunsalluszuulansedn 1waslansedniiu
311 gunsallussuuiouufn 299siauufniugIu N150eNkuUIasiawAndaieIsuaann NugIun
a & <
LLoay WugmLa%LaﬂLa
Principle of fluid power; Pascal’s law, flow in pipe, properties of fluid in power
transmission, principle of hydraulic and pneumatic systems; pressure control valves; hydraulic
system components; basic hydraulic circuits; pneumatic system components; basic pneumatic

circuits; pneumatic circuit design using Cascade method, basic programmable logic controller (PLO);

basic human machine interface (HMI)
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CLO1 aSungnannsuasmuIiIaessuuiaweslvala
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CLOA Uszgndnislamadlu PLC uay HMI snlilussuudnlusi@le

Students are able to

CLO1 describe the principles and calculate the power of fluid power systems

CLO2 correctly identify and choose equipment for hydraulic and pneumatic systems

securely

CLO3 analyze and design pneumatic circuits using the cascade method

CLO4 apply the use of commands in PLC and HMI to automation systems
219-441~3 wdanAENIeIAINTSUNAmsating 1~3 3((x)-y-2)

(Special Topics in Mechanical Engineering I-lI)
<) a a v Aa A & a < 6 1 o = 4 1
Wudsneanuineinisnuiaulaiduiee wazidulsslovusadnfneyl wazdeaniung

Lﬁwﬁ@“uf\]']ﬂﬂm%ﬂiillﬂ’]iﬂizf\i’]ﬂmgaﬁ'}ﬂiiﬂﬂqﬂ@%
The subjects which concern with valuable special topics and interest in mechatronics

engineering, and must be approved by the faculty of engineering
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A3eaUTgIvndnsasuuladlundngasuiuuse w.a. 2569

NANGAILAN W.A. 2564 nangasuFuUTe w.e. 2569 ANV AN
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1. 219139UAWUS Inewqs

WMSANIFEA A4 (MINTIUATONG), UNINGITYAATUATUNS, 2553
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NAIUIVBUAL/1ID NAIUNIITINMSTaUNaS 5 U
2.1 waeAdedinRunlunsarsmdvinis
1) Auysakul, J., Booranawong, A., Vittayaphadung, N., & Smithmaitrie, P. (2023). An
Optimized Design of the Soft Bellow Actuator Based on the Box-Behnken Response Surface Design.
Actuators, 12(7 : 300), 1-21. https://doi.org/10.3390/act12070300.
2) Meetami, K, Gonsrang, S., Dechwayukul, C., Kaewapichai, W., Neranon, P,
Vitayaphadung, N. & Auysakul, J.. (2023). Modeling and Tuning of Electronic Throttle Control

System in Formula Student Car. International Journal of Automotive and Mechanical Engineering,

20(d), 10917 — 10930. https://doi.org/10.15282/jame.20.4.2023.09.0844


https://doi.org/10.3390/act12070300

175

a a -4 a

2. 5.AAANUN UAITTU

’g@msﬁﬂ‘mgﬂam Ph.D. (Fluid Mechanics), Paul Sabatier University, Toulouse, France, 2547
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1) Rusmadee Sabooding, Juntakan Taweekun & Kittinan maliwan. (2025). Evaluation and
mapping of aerosol optical depth in Southeast Asia using ground-based and satellite data for solar
energy applications. MAUSAM, 76(2). 499-508.

2) Chayakorn Chaitammachok, Juntakan Taweekun & Kittinan Maliwan. (2024). Wind
Potential Assessment for Songkhla, Thailand. Journal of Advanced Research in Fluid Mechanics
and Thermal Sciences, 118(1). 86-103

3) Yuttapong Dumpan, Juntakan Taweekun & Kittinan Maliwan. (2024). Synthesis and
Characterization of Activated Carbon from Giant Sour Tamarind Fruit Shell by KOH Activation.

Journal of Advanced Research in Micro and Nano Engineering, 20(1), 51-58
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q@ﬂﬁﬁﬁﬂw’lgﬂqm Ph.D. (Mechanical Engineering), University of Kentucky, U.S.A., 2547
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1)  Pruittikorn Smithmaitrie, Methasit Khaonualsri, Wannipa Sae-Lim, Piyanun
Wangkulangkul, Supakool Jearanai & Siripong Cheewatanakornkul. (2024). Development of deep
learning framework for anatomical landmark detection and guided dissection line during
laparoscopic cholecystectomy. Heliyon, 10(3). e25210. 1-14.

2) Auysakul, J., Booranawong, A., Vittayaphadung, N., & Smithmaitrie, P.. (2023). An
Optimized Design of the Soft Bellow Actuator Based on the Box-Behnken Response Surface Design.
Actuators, 12(7 : 300), 1-21. https://doi.org/10.3390/act12070300.

3) Tangudomkit, K., & Smithmaitrie, P.. (2023). Effects of the Butterfly Forewing Flap-and-
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