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2.3
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uAD2.

2.5 wrunssulindnwinasddnsanisdnulusses 5 U
. . IuuLNAnEwiazdn1sAne
IMUIUUNANE
2566 2567 2568 2569 2570
JUUN 1 60 60 60 60 60
FUUN 2 - 60 60 60 60
JUUN 3 - - 60 60 60
FUUN 4 - - - 60 60
594 60 120 180 240 240
Swrufianainazdusanisanen - - - 60 60
2.6 quuszunu
Tdaudssanalsedtveauminendumaluladasuns
2.6.1 qUUSTUIUSIESU (WU : UN)
- . Yauuszanes w.A.
FYATLRYAINYIU
2562 2563 2564 2565 2566 2567 2568 2569

1. 9785U9NAS
ANTUUTDY
WNINYEY

1,046,102,800

1,135,361,000

1,204,018,100

1,198,881,600

1,325,441,800

1,391,713,800

1,461,299,500

1,534,364,500

2. 8FUMNURWU
neuen

379,310,100

304,609,400

424,441,800

578,060,000

567,060,000

595,413,000

625,183,600

656,442,800

3. {UgANYLIINTFUIA

2,184,922,100

1,731,203,000

2,089,755,100

1,955,523,900

1,954,206,700

1,973,748,700

1,993,486,200

2,013,421,100

ke 3,610,335,000 3,171,173,400 | 3,718,215,000 | 3,732,465,500 | 3,846,708,500 | 3,960,875,500 | 4,079,969,300 4,204,228,400
2.6.2 qUUszANUI183Y (WU : UN)
Yauuszunas w.a.
FEREANEIY 2562 2563 2564 2565 2566 2567 2568 2569

1. ﬁ’}l‘ffﬁi’muﬂﬁ’]ﬂi 1,029,731,500 1,076,233,000 1,298,216,200 1,352,722,300 1,495,077,500 1,502,847,400 1,577,989,800 1,656,889,300
2. Anldnesuiiuau 1,582,778,300 1,184,328,800 1,151,544,400 1,232,862,200 1,282,867,200 1,321,353,200 1,360,993,800 1,401,823,600
3. V‘!umiﬁﬂ‘w’l 96,630,000 95,138,000 121,245,100 124,021,100 127,622,000 125,000,000 125,000,000 125,000,000
4. 19995LAU 40,000,000 40,000,000 40,000,000 115,134,200 60,000,000 40,000,000 40,000,000 40,000,000
1WAINE§e (Jud1599

hlu)

sauguaniiunsg 2,749,139,800 2,395,699,800 2,611,005,700 2,824,739,800 2,965,566,700 2,989,200,600 3,103,983,600 3,223,712,900
ﬂ?ﬁm% 358,985,900 432,353,200 600,170,600 539,280,700 497,555,900 576,581,400 569,039,400 561,360,800
?ian‘aa%w 502,209,300 343,120,400 507,038,700 368,445,000 383,585,900 395,093,500 406,946,300 419,154,700
IV 861,195,200 775,473,600 1,107,209,300 907,725,700 881,141,800 971,674,900 975,985,700 980,515,500
99U 3,610,335,000 3,171,173,400 3,718,215,000 3,732,465,500 3,846,708,500 3,960,875,500 4,079,969,300 4,204,228,400

2.7 szuumsanen Tseydn

NEHNEKN

WUUTUITY

wuunslnasudedidnnseding (e-learning)
1 a § @ . 1 .

wuuslnan B U LN e-Meeting WU Zoom, Microsoft Teams kg google meet

MOOC) nMsisewuiiuuniseudiannsedngd (E-courseware)

dopauladu 9 wWu MsSsudiussuuUadmiuamvu (Massive Open Online Course:
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I v YY) a [ a a v = gj a =
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uAD2.

dmsuszuuiSsuivazannileinluluamudedsduaninedameluladgsuns 119e53uu

ARINUIBAN W.A. 2563 (NANUIN R)

3. ¥ANgATLAZeTEEaaU
3.1 viangns
3.1.1  FuUnUILia
wuutan (AAanssugueunaelng)
SwrumireinfiSsunaanangns
3.1.2 laseadrvangns
(DvaaivAneiialy
- ngsAvuAuAnwIlY
- AgUIvINW
- ngsAndAnwnluuuuden
(2)vundvianie
- ﬂdmﬁﬁﬂﬁﬁgwuvnqimSﬁﬂﬂamﬁuaxﬁnﬁmﬁﬂam§
- nauinugunSimnssumans
- NRUIRINTIAUNIAINTTUANENS
- naivdendIRuMaImNTsNAIEanS
G)nundvaunafne
(DA aDNLET

3.1.3 51829
(1) nundvIAnEalY

laidaenin

laidaenin

laidasnin

laidaenin
laidaenin

161

30
10
15

114
25
24
57

U28nn

wUWAN
N8N
N8N
N8N
wUwAN
N8N
NN
nwAn
NN
WUWAN
WUWAN

30 wi2enn

IuunIein (Ussens-UuR-Anwimenuiog)

ndu%%wunuﬁnwﬂﬁblﬂ

IST20 1005 ﬂﬂiiﬁﬂiauvmﬁuazﬁaﬁﬁﬁh
(Metaliteracy)

IST20 1006~ @uSIOULANTLTEUS
(Learning Competencies)

IST20 1007 Asdunaiiies
(Citizenship)

11
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4(3-2-7)

3(3-0-6)

3(3-0-6)



uAD2.

NFUIYINTEN 15 wiqgin

ST30 1101 mw1danguiilonisdeans 1 3(3-0-6)
(English for Communication 1)

ST30 1102 mwdanguifionisieans 2 3(3-0-6)
(English for Communication II)

ST30 1103 anwndanquiiienguszasdyaivinig 3(3-0-6)
(English for Academic Purposes)

ENG51 0010 A1¥1899nqudmsuieing 1 3(3-0-6)
(English for Engineer 1)

ENG51 0011 n1w¥189ngudmiviening 2 3(3-0-6)
(English for Engineer 1)

nauArAnwINIUwuULEan 5 wiqenn
Iunhein (Ussens-UuR-Anwimenuie)
WigSeudenanseinawelul

IST20 1505  AaUidng 2(2-0-4)
(Art Appreciation)

IST20 1506  gUNIWDIATIY 2(2-0-4)
(Holistic Health)

IST20 1507  ngwuneludinyusedniu 2(2-0-4)
(Law in Daily Life)

IST20 1508  wwdanula 2(2-0-4)
(Ways of Lower Isan)

IST20 1509  nnsdeansegiefiusy@nsnm 2(2-0-4)
(Effective Communication)

IST20 1510 YuBULELDUAT 2(2-0-4)
(Virtual Community)

IST20 2506 WusAIFURUTYUTUAUNGUDITN 2(1-2-3)
(Professional and Community Engagement)

IST20 2507  ©WFeuAnw 2(2-0-4)
(ASEAN Studies)

IST20 2508  §nia1ves 2(2-0-4)
(Love Yourself)

IST20 2509 2 winssusasulanyiag 2(2-0-4)

(Discourses and Worldview Change)
IST20 2510 F0TIRLATYNIVYUILY 3(2-2-5)

(Circular Economy Lifestyle)

12



(2) BUINIVNANY

NEUIYPINUFIUNIIN A EnTuazANnAIENS

YAIYVIAAAAENS

ENG51 0101

ENG51 0102

ENG51 0103

ENG51 0104

ENG51 0105

ENG51 0106

ENG51 0107

ENG51 0108

ENG51 0109

ENG51 0110

ENG51 0111

ENG51 0112

NRUNLYIG)

1.

flundafiugu

(Basic Algebra)
audidauazaeni3iiy
(Exponential and Logarithmic)
WU

(Polynomials)
PILNQUIIA
(Trigonometry)
AYAAUDIINADS
(Vector Algebra)
NYAMAVDUUATN
(Matrix Algebra)
TUIUTIGOU
(Complex Number)
AawazaUNUS

(Limit and Differential)
USitudideadi

(Basic Integration)
Usnus

(Integral)
AUNITTIDUIUS
(Differential Equation)
ADRIFINTTY

(Engineering Statistics)

UABD2.

114 %980
Fumhene (Usse18-U)un)
25  wi2enn
14  #UWAR
1(12-0)
1(12-0)
1(12-0)
1(12-0)
1(12-0)
1(12-0)
1(12-0)
1(12-0)
1(12-0)
1(12-0)

2(24-0)

2(24-0)

5763%1 ENG51 0101 n1snadeumIu3 Wuadiniiugnu (Basic Algebra) ENG51 0102 n1svaaauaIs

LAVYNAILATADNITNY

(Exponential and Logarithmic)

ENG51 0103 ﬂ'ﬁWﬂﬂE}Uﬂ’ﬂﬂJi WIAUH

(Polynomials) ENG51 0104 n1snaaaumug s3lnaudd (Trigonometry) laesnedwililunismegeu

Ay ainfnudaiandngesimnssueusuiadelninnaurzdemeaeuliuanaialunianisiine

wsnidn Beaglidusinglu Transcript uaglassairaangns

UnAnwf i unueinsmaaeuseivn ENG51 0101 AsnaaeuaItag fiungiafi ugiu (Basic Algebra)
ENG51 0102 M1SNAgoUAI3 tdauaraeniiiu (Exponential and Logarithmic) ENG51 0103 13
NAFUAILS WU (Polynomials) ENG51 0104 nsnageuadLs ¢3inaudia (Trigonometry) ilasedu
pruuienys S Tunedvdinanveduganeiv InslisemmnlouGouwssiiulumieinaould
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uAD2.

tnAnwfiezuuulsiiiunasinsvagouseizn ENG51 0101 nsnadeunas figadniiugiu (Basic
Algebra) ENG51 0102 A13NAA@BUAIINT lavd indauavaeni3iy (Exponential and Logarithmic)
ENG51 0103 n1snaaauA31ds W1y (Polynomials) ENG51 0104 A1sna@auAis »3Inadla
(Trigonometry) tinfAinwdsdameileuitousedu ananvedugaseiv

YA INENd 7 wdIwnn

ENG51 0201 ﬁugmmaﬂmiau@a 1(9-6)
(Fundamental of Equilibrium)

ENG51 0202 a@ufavausakazluug 1(9-6)
(Equilibrium of force and moment)

ENG51 0203 m&@?i@uﬁimzmmmaymﬂ 1(9-6)
(Planar motion of Particle)

ENG51 0204 afingransvadiva 1(9-6)
(Fluid static)

ENG51 0205 ussmslniwazauiulnil 1(12-0)

(Electric Forces and Fields)

ENG51 0206 nszlalazausuimanlni 1(12-0)
(Electromagnetic field and Current)

ENG51 0207 UfjUansandlnii 1(0-24)
(Physics-Electrical Laboratory)

YAIY AN 4 wiEhn

ENG51 0301 adllniin 1(9-6)
(Electrochemistry)

ENG51 0302 susziadl 1(9-6)

(Chemical Bonding)

ENG51 0303 ansazansuazaunainl 1(9-6)
(Solution and Chemical Equilibrium)

ENG51 0304 afidewindaufunisuauasin 1(9-6)

(Environmental Chemistry and Carbon Credit)

14



NENIYINUFIUNIIAINTIUANENS

YAIYNIAINTTUNINAAUALVER)

ENG51 0401

ENG51 0402

ENG51 0403

ENG51 0404

ENG51 0405

ENG51 0406

ANnulaendglunszuIunITHER
(Safety in Manufacturing process)
langlaznIzuINNITNIANNS oY
(Metal and Heat Treatment)
w3asilevhlunanesosdiotalunisudn
(Hand tools and measuring tools)
NTZUIUNITHNER

(Manufacturing Process)
\SeTnsTeud

(CNC Machine)
wEnguayJanaoulnEn

(Ceramics and Composite Materials)

YAIYNYHULUUIAINTTY

ENG51 0501

ENG51 0502

ENG51 0503

ENG51 0504

ENG51 0505

fugunsdeuuuimnssuiiugy
(Fundamental of Engineering Drawing)
ns@euuulni

(Electrical Drawing)

SolidWorks @150 ULTEULUUNING
(SolidWorks for Mechanical Drawing)
AutoCAD dmsudenssu

(AutoCAD for Engineering )
UFTRMIas R UL UL

(Fabrication Laboratory)

YAIVINSWEUIUTUNTUABNNUADT

ENG51 0601

ENG51 0602

ENG51 0603

ENG51 0604

WA SBULUSLNTUABNNILADS
(Computer Programming Concept)
msWeulusunsulunou

(Python Programming)
nmsldsunsululasreulnsamesmeniwlnneu
(Python with microcontroller)
N5WeUlUTUNIUAIUAN Arduino

(Arduino IDE Programming)

15

uAD2.

24  wi29nn

6 WUWAR

1(12-0)

1(12-0)

1(6-12)

1(3-18)

1(3-18)

1(12-0)

6 uU29nn

1(6-12)

1(6-12)

2(12-24)

1(6-12)

1(0-24)

5 %#UwAn

1(12-0)

2(6-36)

1(3-18)

1(6-12)




YAIY1IAINTIULATANA

ENG51 0701

ENG51 0702

ENG51 0703

ENG51 0704

ENG51 0705

PINTTUNAINU
(Energy Engineering)
Amnssuveslva

(Fluid Engineering)
FAUAANTYBIBUNIA
(Dynamics of Particles)
nafansan

(Solid Mechanics)
nalndeszuny

(Planar Mechanism)

NGNAYIVIAUNIIIANTIUAENS

vl uasBidnnsatind

ENG51 0801

ENG51 0802

ENG51 0803

ENG51 0804

ENG51 0805

ENG51 0806

ﬂ?ieJLﬂi']gﬁ'N‘ﬂ{LWﬁ']ﬂﬁ%LLﬁGﬁ\‘i
(Direct Current Circuit Analysis)
ﬂ?ieJLﬂi']gﬁ'N"ﬂﬁ'lWﬁ']ﬂﬁ%LLﬁﬁayU
(Alternating Current Circuit Analysis)
gunsnfBidnnsedndiiug
(Basic electronic Devices)
\3osdnsnalndi

(Electrical Machine)
Ugfusnsluin

(Electrical Laboratory)
UfURNsBlanvseiing

(Electronics Laboratory)

YAIYINITIANITAAINTITY

ENG51 1101

ENG51 1102

ENG51 1103

ENG51 1104

N3UNIAYAEINNTTY
(Industrial Finance)
N5IANTTYAANNTIY
(Industrial Management)
mMsAnwnaIwaynsadeuln
(Time and Motion Study)
NITINUNUNISNIINTDIANT

(Enterprise Resource Planning)

16

uAD2.

7 “UwAR
1(12-0)

1(6-12)

1(12-0)

2(18-12)

2(18-12)

57  %uda8ne

6 WUWAA

1(12-0)

1(12-0)

1(12-0)

1(12-0)

1(0-24)

1(0-24)

4 wu2enn

1(12-0)

1(12-0)

1(12-0)

1(12-0)




YAy 4C’s
ENG58 1201 98l@uns1sou 1
(Auto Marathons )
ENG58 1202 88l@i13159U 2
(Auto Marathons II)
ENG51 1203 nnsdeansenen1sideudamaie
(Technical Written Commmunication)
ENG51 1204 vinwgn1suauatazn1sidulinsiin

(Infographics and Presentation skills)

YAIVINGIULBENAAIENS

ENG58 1401 welulaufindiminssu
(Thermodynamic Engineering)

ENG58 1402 nafansvediva
(Fluid Mechanics Module)

ENG58 1403 u39n3¢yiN324
(Combined loading)

ENG58 1404 n153tAT1ZRAMNLATALAYANULEENNE
(Stress and Failure analysis)

ENG58 1405 naf1ansiienuin

(Computational Solid Mechanics)

Yoy laundinderueud
ENG58 1501 ms’ilmwﬁﬁmﬁﬂmmﬂ
(Vehicle load analysis)
ENG58 1502 nNaf1dnsvuoiasuazsns
(Tire and Steering Mechanics)
ENG58 1503 2aumansynaueai.
(Suspension Kinematics)
ENG58 1504 Waf1@ninIsnIuae
(Vehicle Stability)

YAIVINTAIUANLUAAMNTBTNG

ENG51 1501 LL‘UUfSWaawmﬂzﬁmmam‘mmiwumwm
(Mathematical Modeling of Control Systems)

ENG51 1502 S3ytonanualuadssuuiagnsasisinanauaues

(System Identification and response analysis)

uAD2.

6 WUWAR
2(0-48)

2(0-48)

1(12-0)

1(12-0)

8 wUWAA

2(24-0)

2(24-0)

1(12-0)

1(12-0)

2(18-12)

5 wi2ene

1(12-0)

1(12-0)

1(12-0)

2(24-0)

5 %#UwAn

1(12-0)

2(12-24)

17



uAD2.

ENG51 1503 n1598nuwuugunInlniunuananngsy 1(9-6)
(Industrial controller design)

ENG51 1504 UfjURn"seenwuussuuauausnlulia 1(0-24)
(Automatic control system design laboratory)

YA UALWAN 9 wilenn

ENG58 1601 fiugiugnusudlyii 1(12-0)
(Introduction to Electric Vehicles)

ENG58 1602 wieluladuesuwumnes 1(12-0)
(Battery Technology)

ENG58 1603 mﬁﬂizﬁgL.LammwizamaﬂLLU@L@@%&JW&JW‘MWW 1(6-12)
(Charge-Discharge of Electric Vehicles Battery)

ENG58 1604 dnsnalwidwmsueiueuslui 1(6-12)
(Electrical Machines for Electrical Vehicles)

ENG58 1605 SyuvdImasdmsueuaualnii 1(6-12)
(Transmission System for Electric Vehicles)

ENG58 1606 dutiasinasdmsueugudlni 1(6-12)
(Inverter for Electric Vehicles)

ENG58 1607  vithismuatenun vz niveueus i 1(6-12)
(Vehicle Control Unit for Electric Vehicles)

ENG58 1608  syuun1sdeansuuuuautadmsueuauding 1(6-12)
(CAN Bus Communication for Electric Vehicles)

ENG58 1609 gunsalunsgiudmiueugudling 1(12-0)
(Electrical Standard Devices for Electric Vehicles)

YAV TULUADALUIR 6 wULAn

ENG58 1701 sdidesiuieniusnsuduasssuusnlusii 1(12-0)
(Introduction to Autonomous Vehicle and System)

ENG58 1702 iuigesuazdayasugus 1(12-0)
(Automotive Sensors and Data)

ENG58 1703 msi3eudiadesdnsiuiugiunaznis
mauﬁu%m%“umuauﬁé’;‘luﬁ@ 112:0)
(Basic Machine Learning and Vision for Autonomous)

ENG58 1704 nisimnsuazlanalalsdy 1(12-0)
(Navigation and Localization)

ENG58 1705 uuwdudsuisdmiuviosufifniseueuddasy 1(0-24)
(Machine Learning for Autonomous Vehicle Laboratory)

ENG58 1706 viesUfjiRn siduitosuazszuusnluili 1(0-24)

(Autonomous Sensors & System Laboratory)

18



YATYINITNANIUEUA

ENG58 1801

mummgmuasmﬂmsﬁu
(Standardized Work and Kaizen)

ENG58 1802 SzUUNNSUUAY @IRSUNISHAALUUTIULIAN

ENG58 1803

(Logistic System for Just in Time)
nstdmsaslunszuIunwgs

(Karakuri Kaizen in Manufacturing)

ENG58 1804 n1sivuadunievesianuariaya

(Material and Information Flow Chart)

ENG58 4000 Iﬂi\‘i\i'l‘IJLLUUU”‘Jm’Iﬂ'ﬁ

(Capstone Design Project)

AYNAINUIAUNIIAINTSUANEAS

ENG51 3001

ENG51 3002

ENG51 3003

ENG51 3004

ENG51 3005

ENG51 3006

ENG51 3007

ENG51 3008

ENG51 3009

ENG51 3010

MNATITvaRnuransaeluswnsy SolidWorks

(Statics Analysis with SolidWorks)

nMsiaTeinIsdudaelusunsy SolidWorks
(Vibration Analysis with SolidWorks)
nsldlusunsa LabVIEW fiugnu

(Basic LabVIEW Programming)
maviudayaielusunsy LabVIEW

(DAQ with LabVIEW)
msmuaNmiuguakaziiudaya

(Supervisory Control and Data Acquisition (SCADA))
miﬂwqa%’ﬂmLwaWLLazsﬁudaumu

(Shaft and Rotation Component Maintenance)
mmﬂmmﬂﬁ'aué’mgﬂéw JUNSI Uagn15eeniuy
gunsalduEn

(GD&T and Jig and Fixture Design)
nslglusunsy MasterCAM

(Master CAM)
nmaszideyamelusunsunwlimey
(Python for Data Analytics)
nsUsEInaKatayauualgy

(Big Data Processing)

19

uAD2.

4 HAUWAR
1(12-0)

1(6-12)

1(6-12)

1(6-12)

4 i2enn

8 %UWAA

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)



YAIYDUMDSLTNVDIETINES

ENG51 1401

ENG51 1402

ENG51 1403

mMyiangUnsnidumesidnuesaswds
(IoT Device Development)
nsdeansdumesiinvosasas

(IoT Communication)
mMsdamsteyadumesiinueasnds

(loT Data Management)

ENG51 1404 n15UsEluNauunang

(Cloud Computing)

gy nUsznd gy ssivguaznsueaiiudenauimes

ENG51 1701

ENG51 1702

ENG51 1703

ENG51 1704

wialulag gy usshivg

(Al Technology)
walulagnisueaiumenauinnes
(Computer Vision Technology)
miﬁauifsuaqm%ﬁﬂi

(Machine Learning)
NSSEUSTIEN

(Deep learning)

ENG51 1705 Tasanusulygiussivg

YAV ULUA

ENG51 1601

ENG51 1602

ENG51 1603

ENG51 1604

ENG51 1605

ENG58 3011

(Al Project)

yiugudiloadu

(Introduction to Robotics)
LUUTIABIDAUANANTNATIVOIV UL UG
(Robot Forward Kinematic Model)
WUUTNR8aUANANTNNRUYDIVLEUA
(Robotics Inverse Kinematic Model)
nsmUALEL s

(Basic Robot Control)

N30 UIUTHNTURALAIUANYIUEUARRAINNTTY
(Industrial Robot programing and Control)
Haymamedeamaimnssuenueudasiolul 1

(Spedial Problems in Modern Automotive Engineering I)

ENG58 3012 Jaynianizisasmisimnssuenusuiasislmg 2

(Special Problems in Modern Automotive Engineering I1)

uAD2.

5 %UwAn
1(6-12)

2(12-24)

1(6-12)

1(6-12)

6 wUWAR

1(6-12)

1(6-12)

1(6-12)

1(6-12)

2(0-48)

5 %#UwAn

1(12-0)

1(12-0)

1(12-0)

1(6-12)

1(6-12)

4 wHwnn

4 BIEnn

20



uAD2.

naudvFenUsAuAUNsINlATIINSWAUEARIMN ST
ENG51 3101 n1svhlaseausiufiugnainngsy 1 4 whyin
(Industry Collaborative Project I)
ENG51 3102 msihlassnusiuiugnainnssy 2 6 wuIBNA
(Industry Collaborative Project II)
ENG51 3103 n1svilaseausiuiugnainssy 3 8  whefin
(Industry Collaborative Project Ill)
ngudvidenteduduaviafnuiiuiy
ENG58 4502 aufiafiny 2 8  wienn
(Cooperative Education II)
ENG58 4503 @ufiafne 3 8 NuUWwhn
(Cooperative Education IlI)
ENG58 4511 @uniafinen n 2 weAe
(Cooperative Education A)
ENG58 4512 @wiafine v 4 W
(Cooperative Education B)
ENG58 4513 @uiafnen 6  wefe
(Cooperative Education C)
ENG58 4514 @ufafinen 8  wiefn
(Cooperative Education D)
ENG58 4515 @ufiafn® 9 16w
(Cooperative Education E)
(3) wuanIBIERNAANY 9 wWUIwnA
UnAnwaniadnuIzhosamziious sumeIv A suannadneIIuIU 1 widieia Tu
meneululivRnuaniafnu waramedoudieluufiRouivaniulseneunts 1 Mamsanwes Work
Term wasgfifvuslasanuninn Anduliuunisfinm 8 vihedn dnfnw aviafnventamzdeuiie
WuitRnufuanuuszneums i1 1 manmsinw videunnin 1 aseils Taeliamadeudeuseivly
ﬂfjuaﬁﬁaﬁﬂmmuﬁﬁuﬁqﬁ
ENG58 4500 inseuaniafing 1 wieia
(Pre-cooperative Education)
ENG58 4501 @uiafinw 1 8 wiwufn
(Cooperative Education 1)
TunsdiiildannsaSewivaniafnuldvioldfumuusinneassivnw WnAnw
ansoamelussuTgivlasnRvI I mnsnmnssususuaaisllnauuTgIEinadnwla
ENG58 4520 Tasseidundwiemns st usunadsll 9 wihefn
(Modern Automotive Engineering Professional Project)
(Anunvnaantas 8 wuaenn
TdonFouneinla q Adasevluiminedomnaluladgsuni

21



uAB2.

3.1.4  uwun1sAne wuuen (ranssaenugudadislv)
U1 Vel U2 aVeld U3 Y\Veld Ja YVeld
e ne e il
IST20 1005 ms¥ansaumeLazde 4 | ENG51 0010 nweengudmivieang 1 3 | 9931 4C’s 6 | ENG584000 laseanusuuysannis | 4
Advia
IST20 1006 ~ @AuTsOULNITITEUS 3 | ENG51 0011 n1weengudmsuieang 2 3 | wdvnsIenseudeanssy | 4 | ENG58 4500 3euannafnm 1
IST20 1007 Andunailien 3| w3 AmINTsUNIHARLAL Tan YPIYINMIPIUANIARINTBTNG ENG58 4501 avinadny 1
IST30 1101 mwndanguiiionns 3 | gedrimnssueieana 7| yeveueudlii 9 | Andendadumaimnssuamans
doans 1
IST30 1102 mwdanguiitens 3 | wndvnimnssulniuazBidnnseiind 6 | ynneugunsnluda 6 | Adens 8
doans 2
IST30 1103 mwidanguiile 3| gednnaanuLagnamans 8 | Y INNSWAng UL 4
TQUITEIANIIVINTg
YINAIAAIERS 14 | winlaudindeueud 5 | AndAnwinlluuuden (2) 2
Yy WENS 7 | Andnwnluuuuden (1)
YAIY WAL 4
YAIY UL URUUIAINTTY 6
Y Msleulusunsuneuiames 5
whwin el | 55 wdwin el | 41 win el | 36 ydwin e | 29

IUUMUENATINARANANEAT 161 NIWNA
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3.2 angns

3.2.1  3MUIUNUENA

wuuen-In (Aaanssueusudaielni-nanududusznaunis)

Iuunieinfiseunaaanangns

3.2.2 laseadrvdngas

(1D)nundeaneInal

nauAvILnuAnwInall
NANIVINWN
nauinAnwalunuuiben

(2)RUINIVINE

NFUAVINUFIUMTINENMENSTUALANAAIENS
NANIYNINUFIUNITIMNTIUAENT
NFUIVITNTIRUNIAINTTUANERNS
NAUIPNFRNNNIIAINTTUANEAS

Ia [ o/
naudvInenududusenauns

(3)NUINIVABDNLET

3.2.3 57897991

(1) a3 vdnewnaly

laidaenin

ladaendn

laidaenin

ladaendn

uAD2.

173  w%UQ8nA

30 wwAn
10 wuq8ne
15 9uqene
5 wuwAn
135 wULenA
25 wwAn
24 LA
57  wueAn
8 WA
21 e
8 wuleYnA

30 wi2ene

IuunIein (Ussens-Ufua-Anwimenuiad)

nguivunuAnuniialy

ST20 1005  ns¥ansaumeLazderasia
(Metaliteracy)

IST20 1006 @uSIOULANTLTEUS
(Learning Competencies)

IST20 1007 Asdunaiiios
(Citizenship)

NHUAYINTY

ST30 1101 nwdanguiitenisdeans 1
(English for Communication 1)

ST30 1102 mwdanguiilonsieans 2
(English for Communication i)

IST30 1103 mwidsnquiileinguszasanmaininis
(English for Academic Purposes)

ENG51 0010 n1w89nqudnsudeing 1
(English for Engineer 1)

ENG51 0011 A1w189nqudmsuiaing 2
(English for Engineer II)
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10 wU29nn
4(3-2-7)

3(3-0-6)

3(3-0-6)

15 w2ene
3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)




2

uAD2.

nauArAnwnIlUwuULEan 5 wdaehn

Iunhein (Ussene-UuR-Anwimenuie)
WigSeudenanseinawelul

IST20 1505  AaUidng 2(2-0-4)
(Art Appreciation)

IST20 1506  gUAWIATIY 2(2-0-4)
(Holistic Health)

IST20 1507  nguaneludindsydniu 2(2-0-4)
(Law in Daily Life)

IST20 1508  wuwdanuls 2(2-0-4)
(Ways of Lower Isan)

IST20 1509  AMsdeanseeiiusyansam 2(2-0-4)
(Effective Communication)

IST20 1510  YuBULaALoUAS 2(2-0-4)
(Virtual Community)

IST20 2506  WuSAIFUNUSYUBUAUNGUDITN 2(1-2-3)
(Professional and Community Engagement)

IST20 2507  ©WFeuAnY 2(2-0-4)
(ASEAN Studies)

IST20 2508  §nLa1v89 2(2-0-4)

(Love Yourself)

IST20 2509 2 wnssaUaeulaniienl 2(2-0-4)
(Discourses and Worldview Change)

IST20 2510 F0TIRLATYNIMYUILY 3(2-2-5)

(Circular Economy Lifestyle)

NUINITUANE 135 waenn

Tuunleie (Usseng-ujun)

nzju%mﬁugﬁumﬁwmﬂ'lam'%l,l,azﬂa'jmﬂ'lam% 25 wUEAn

YAIVIANAAERS 14 wein

ENG51 0101 fivadinfiugn 1(12-0)
(Basic Algebra)

ENG51 0102 iaddsuazanniiiiu 1(12-0)

(Exponential and Logarithmic)

ENG51 0103w 1(12-0)
(Polynomials)

ENG51 0104 #3lnaudlf 1(12-0)
(Trigonometry)
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uAD2.

ENG51 0105 figatinvaainimes 1(12-0)
(Vector Algebra)

ENG51 0106 W¥ANAUDILUATN 1(12-0)
(Matrix Algebra)

ENG51 0107 97u7uLtiegou 1(12-0)
(Complex Number)

ENG51 0108 dllnuwazeyius 1(12-0)
(Limit and Differential)

ENG51 0109 USwudideadu 1(12-0)
(Basic Integration)

ENG51 0110 UTWuS 1(12-0)
(Integral)

ENG51 0111 aun1s+3aaunus 2(24-0)
(Differential Equation)

ENG51 0112 @di@deanssy 2(24-0)

(Engineering Statistics)

LB

1. 918791 ENG51 0101 M1snnseuaug ﬁsuﬂaim‘ﬁugm (Basic Algebra) ENG51 0102 m'imaaummi’l,aﬁu%
aakaraen137y (Exponential and Logarithmic) ENG51 0103 nsvaaaua3ug Wi (Polynomials)
ENG51 0104 nsvadauadus sisinaudid (Trigonometry) Imai'laemﬁllﬂumiwmaaummi FalnAnudain
vingnsimnssueusudaielmivnauazdomeaeuliudnasslunansdnwusad Jeaglivmnglu
Transcript WAELATIEIVANERNS

2. thAnwikunasiMeeuUTiY ENG51 0101 MsnadeuAlmg ﬁ%ﬂﬂimﬁugm (Basic Algebra) ENG51
0102 MSNARBUAIING Wl hdsuwazaoniafia (Exponential and Logarithmic) ENG51 0103 n1svageu
A3 MUY (Polynomials) ENG51 0104 nisnadeuadug a3lnalld (Trigonometry) Tldseduasuuu
wonus S luseindsnanvedugasein Inehifemmandoussuagliudumbeingeuld

3. dn@nwiil azuuulaiiuinasinsmageusIeAY ENG51 0101 nsvadeunLy ﬁ%ﬂﬂimﬁugm (Basic
Algebra) ENG51 0102 M1SNABUAINT a8 Mdsuaraoni3fiu (Exponential and Logarithmic) ENG51
0103 N1SNAABUANNS WYUY (Polynomials) ENG51 0104 mMsnaaauAdls #3Lnaudld (Trigonometry)
Unfinwiesamalouteungin dnanvedugaein
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a3y IWand
ENG51 0201

ENG51 0202
ENG51 0203
ENG51 0204
ENG51 0205
ENG51 0206
ENG51 0207
YAIYNAYN

ENG51 0301
ENG51 0302
ENG51 0303

ENG51 0304

flugnuasnisauga

(Fundamental of Equilibrium)
ANAAVDIL AT LULIUA
(Equilibrium of force and moment)
mMandeuiiluszuiureseyna
(Planar motion of Particle)
atnumansvadlia

(Fluid static)
wsenslniiagauulii

(Electric Forces and Fields)
nsvlalazauNianlni
(Electromagnetic field and Current)
Ufusn1sWandLun
(Physics-Electrical Laboratory)

wdllalvn

(Electrochemistry)

NusziAll

(Chemical Bonding)
msazmmmsamamﬁ

(Solution and Chemical Equilibrium)
nfiAunndeutuasusuasin

(Environmental Chemistry and Carbon Credit)

NENAIYPINUFIUNIIANTTUAGAT

YA IAINITTUNINAAUDL 5

ENG51 0401

AnulasndglunIzuIunITHER

(Safety in Manufacturing process)

ENG51 0402 TangaznszulunIsnIaaIntsou

ENG51 0403

ENG51 0404

(Metal and Heat Treatment)
wsedioThluuazinsosdioTalun1snan
(Hand tools and measuring tools)
NTLUIUNITNER

(Manufacturing Process)
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7 “UwAR
1(9-6)

1(9-6)

1(9-6)

1(9-6)

1(12-0)

1(12-0)

1(0-24)

4 wi29ne

1(9-6)

1(9-6)

1(9-6)

1(9-6)

24 %U8NA

6 WUWAR

1(12-0)

1(12-0)

1(6-12)

1(3-18)




ENG51 0405 1A3048n585ud
(CNC Machine)
ENG51 0406 wwsniinduayiannoulnds
(Ceramics and Composite Materials)
YAV NVIULUUIAINTTY
ENG51 0501 ﬁugmmu%&mwuimmamﬁugm
(Fundamental of Engineering Drawing)
ENG51 0502 n1si@eunuulnin
(Electrical Drawing)
ENG51 0503 SolidWorks @i uaullguluuniena
(SolidWorks for Mechanical Drawing)
ENG51 0504 AutoCAD dvisuidIinssy
(AutoCAD for Engineering )
ENG51 0505 UfuRnsasnetumuduwuy

(Fabrication Laboratory)

a3 N5 ulusunIUABNN NS

ENG51 0601 uwuifnn1sideulusinsuaeuiiines
(Computer Programming Concept)

ENG51 0602 nsideulusunsulunou
(Python Programming)

ENG51 0603 nisldsunsululasaeulnsamesmenielnneuy
(Python with microcontroller)

ENG51 0604 n1sigulusunsuaiuay Arduino
(Arduino IDE Programming)

YAIY1IAINTIUATEINA
ENG51 0701 3fNTsunad9Iu
(Energy Engineering)
ENG51 0702 Aennssuvedlng
(Fluid Engineering)
ENG51 0703 9aUAN@ASU8I8UA1A
(Dynamics of Particles)
ENG51 0704 nafansian
(Solid Mechanics)
ENG51 0705 nalnifiessuuy

(Planar Mechanism)

uAD2.

1(3-18)

1(12-0)

6 wUWAA
1(6-12)

1(6-12)

2(12-24)

1(6-12)

1(0-24)

5 wi2ene

1(12-0)

2(6-36)

1(3-18)

1(6-12)

7 viu2enn

1(12-0)

1(6-12)

1(12-0)

2(18-12)

2(18-12)
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NEUIYIVIAUNIIIANTINAENS
g i uasBiannsaling

ENG51 0801

ENG51 0802

ENG51 0803

ENG51 0804

ENG51 0805

ENG51 0806

MsaATERasiiinszuanse
(Direct Current Circuit Analysis)
MTIATIERRTINTNTTIEERY
(Alternating Current Circuit Analysis)
gUnsnididnnselindfiug
(Basic electronic Devices)
w3esdnsnaliih

(Electrical Machine)
Ufusnsluin

(Electrical Laboratory)
UfURNsBianvseiing

(Electronics Laboratory)

YAIYINTIANITAAINTIA

ENG51 1101
ENG51 1102
ENG51 1103
ENG51 1104
YAy 4C’s
ENG58 1201
ENG58 1202

ENG51 1203

ﬂqiL‘?‘i‘IJﬂ']ﬂ@‘@ﬁ']MﬂﬁiﬁJ
(Industrial Finance)
ﬂ?ﬁéjﬂﬂ"lﬁ@imﬁﬁ‘ﬁﬂﬁiiﬂ
(Industrial Management)
ﬂ'ﬁﬁﬂ‘bﬂna’]LLaBﬂ']ﬁLﬂﬁ@uvL'WJ
(Time and Motion Study)
ﬂ?ﬁ'J'NLLNUVI%JWEJ"Iﬂﬁaﬂﬁtﬂi

(Enterprise Resource Planning)

palANNI5eU 1

(Auto Marathons 1)
POLANNTIGOU 2

(Auto Marathons II)
AsAeasFIsMsTsudunaia

(Technical Written Communication)

ENG51 1204 91nwensuauswazni1synaulnnsin

(Infographics and Presentation skills)
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57 wi2enn

6 wUWAA

1(12-0)

1(12-0)

1(12-0)

1(12-0)

1(0-24)

1(0-24)

4 wi29ne

1(12-0)

1(12-0)

1(12-0)

1(12-0)

6 WUWAR

2(0-48)

2(0-48)

1(12-0)

1(12-0)



YAIVINGNIULALNAAEAS

ENG58 1401

ENG58 1402

ENG58 1403

ENG58 1404

ENG58 1405

wislulaudndienssy
(Thermodynamic Engineering)
nafansveslng

(Fluid Mechanics Module)
WI9INTLIITIN

(Combined loading)
MMTIATIZAAINLATEALAZAMLAENE
(Stress and Failure analysis)
NAAARSITIAIUI

(Computational Solid Mechanics)

yaIvlaundindaueud

ENG58 1501

ENG58 1502

ENG58 1503

ENG58 1504

nsAsziimTnussn
(Vehicle load analysis)
NAFANSUOIABUAZENS

(Tire and Steering Mechanics)
FAUAANTYAAUIAIN
(Suspension Kinematics)
NAAENTNITINAD

(Vehicle Stability)

YAIYIN1IAUANNAAMNTDTINE

ENG51 1501 WUUIIR0INNANAFEATYRITEUUAIUAY

ENG51 1502 52UtonanualuedssuuLagnIsIATIeiNanauauas

(Mathematical Modeling of Control Systems)

(System Identification and response analysis)

ENG51 1503 n1508nwuugUnIaiatunsenannssy

(Industrial controller design)

ENG51 1504 UfjuRnnseaniuuszuumiuausnlugdf

(Automatic control system design laboratory)

YAIYWUEUALHRN

ENG58 1601

ENG58 1602

fugueueudlaiih

(Introduction to Electric Vehicles)
waluladveanunne3

(Battery Technology)
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uAD2.

8 wuUWAR
2(24-0)

2(24-0)

1(12-0)

1(12-0)

2(18-12)

5 #uU28nR

1(12-0)

1(12-0)

1(12-0)

2(24-0)

5 wUwNn

1(12-0)

2(12-24)

1(9-6)

1(0-24)

9 %UWNA

1(12-0)

1(12-0)




uAD2.

ENG58 1603 msﬂiz@LLazﬂmSﬂizaruaﬂmema%'%'mu&mm“lw% 1(6-12)
(Charge-Discharge of Electric Vehicles Battery)

ENG58 1604 dnsnalnndunsueiueusluin 1(6-12)
(Electrical Machines for Electrical Vehicles)

ENG58 1605 syuvdsmasdmsususualni 1(6-12)
(Transmission System for Electric Vehicles)

ENG58 1606 dutiasinasdmsuguaualnii 1(6-12)
(Inverter for Electric Vehicles)

ENG58 1607 wigaiuaugtunvugdmIugueudlnih 1(6-12)
(Vehicle Control Unit for Electric Vehicles)

ENG58 1608 szuunisdearsuuuuaudadviueueudlnii 1(6-12)

(CAN Bus Communication for Electric Vehicles)
ENG58 1609 gunsalunasgiudmiueususini 1(12-0)

(Electrical Standard Devices for Electric Vehicles)

YAV IULUADALUIR 6 wiEin
ENG58 1701 mmﬁﬁmﬁulﬁmﬁmaw&?uamzuué’m‘luﬁa 1(12-0)
(Introduction to Autonomous Vehicle and System)
ENG58 1702 \@uigesuasdayasugus 1(12-0)
(Automotive Sensors and Data)

ENG58 1703 nmsiSoudiadosdnstuiiugiuuasnis 1(12-0)
weiudmSUsusUASRLULR
(Basic Machine Learning and Vision for Autonomous)

ENG58 1704 msimisuazlanalaladuy 1(12-0)
(Navigation and Localization)

ENG58 1705 wuwdudsuilsdmiuiesujifniseususddase 1(0-24)
(Machine Learning for Autonomous Vehicle Laboratory)

ENG58 1706 viosufjifin1siduisesuayszuudniuii 1(0-24)

(Autonomous Sensors & System Laboratory)

YAIVINTNANLIUBUA 4 nein

ENG58 1801 umnasgiuuaznsladiu 1(12-0)
(Standardized Work and Kaizen)

ENG58 1802 5¥uunsUad dmSun1suantuuyiuga, 1(6-12)

(Logistic System for Just in Time)
ENG58 1803 n1sldasastunszuiunisuan 1(6-12)

(Karakuri Kaizen in Manufacturing)
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ENG58 1804

NsMvUAEUNIeLTanLazUaya

(Material and Information Flow Chart)

ENG58 4000 Iﬂis‘lx‘ﬂﬂLL‘UUi{.}iﬂJﬁﬂWi

(Capstone Design Project)

AYHBNUIAUNIGIAINTTUAENS

ENG51 3001

ENG51 3002

ENG51 3003

ENG51 3004

ENG51 3005

ENG51 3006

ENG51 3007

ENG51 3008

ENG51 3009

ENG51 3010

nMATzvaineransaelusunsy SolidwWorks
(Statics Analysis with SolidwWorks)
Msaseinsdusielsunsa SolidWorks
(Vibration Analysis with SolidWorks)
nsldlusunsu LabVIEW fiugnu

(Basic LabVIEW Programming)
nstivtoyaselusunsy LabVIEW

(DAQ with LabVIEW)
nsAuAuMiuguakaziutoyq

(Supervisory Control and Data Acquisition (SCADA))
nsthgednu e Az ud LY

(Shaft and Rotation Component Maintenance)
mmﬂmmmﬁ'aué’mgﬂﬁ'w JUNSY Uagn15eeniuy
gunInidudn

(GD&T and Jig and Fixture Design)
n5LlUsN TN MasterCAM

(Master CAM)

Ny Tendeyamelusunsunwilnveu
(Python for Data Analytics)
nsUszananatayauunalng

(Big Data Processing)

YY1 BUWBSIInvIaTINES

ENG51 1401

ENG51 1402

ENG51 1403

ENG51 1404

mMswangUnsaldumesiinvesassnds
(IoT Device Development)
msfeansdumesitnvesasnd

(loT Communication)
mﬁmmifﬁ’a;ﬂaﬁumaiﬁmaaaﬁwﬁa
(loT Data Management)
nsUszLluNauuAaa

(Cloud Computing)
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1(6-12)

“nienn

i28nn

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)

2(12-24)

“ulenn
1(6-12)

2(12-24)

1(6-12)

1(6-12)




yoadvmMsuszgna iUy sshvguazmsusaiiufienauiunes

ENG51 1701 wialuladUgyausehivg
(Al Technology)
ENG51 1702 wialuladnmsusaiiusmenouiines
(Computer Vision Technology)
ENG51 1703 m3i3euvecaiosdng
(Machine Learning)
ENG51 1704 n1si38uslaedn
(Deep learning)
ENG51 1705 lasssusudyaiusshivg
(Al Project)

YAV UBUA

ENG51 1601 vususiJassy
(Introduction to Robotics)

ENG51 1602 WUUTIA0I9aUANEATNNATIVDIWLEUA
(Robot Forward Kinematic Model)

ENG51 1603 WuU1a099aueanSHNRUYaueud
(Robotics Inverse Kinematic Model)

ENG51 1604 n1smuauvjusudidasdu
(Basic Robot Control)

ENG51 1605 n15s0aulusunsuuasaAiunuiuguignannssy
(Industrial Robot programing and Control)

ENG58 3011 Ugyuamigisesnaiminssusususaielm 1

(Special Problems in Modemn Automotive Engineering )

ENG58 3012 Jayniamigisasnnaiminssueiususiasialm 2

uAD2.

6 WUWAR
1(6-12)

1(6-12)

1(6-12)

1(6-12)

2(0-48)

5 #uU28nR

1(12-0)

1(12-0)

1(12-0)

1(6-12)

1(6-12)

4 wehe

4 wehe

(Special Problems in Modern Automotive Engineering )

nguIvIaNUIAUAIUNITINIATIUIWAUIAEINTTY

ENG51 3101 n1svhlasasusiuiugnanngsy 1
(Industry Collaborative Project I)

ENG51 3102 n15¥ilasaausiuiugnainnssy 2
(Industry Collaborative Project II)

ENG51 3103 n1svhlasesusiuiugnainnssy 3
(Industry Collaborative Project IlI)
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6 NUIwAR
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nauAv AN UIAUAUERARNYILNNLAY

ENG58 4502

ENG58 4503

ENG58 4511

ENG58 4512

ENG58 4513

ENG58 4514

ENG58 4515

anfafine 2
(Cooperative Education i)
auniadne 3
(Cooperative Education IlI)
anfafine n
(Cooperative Education A)
anfafne @
(Cooperative Education B)
anfafne) A
(Cooperative Education C)
annafine 3
(Cooperative Education D)
anfafine 9

(Cooperative Education E)

nguivnanuiugusznaunis

VYA = a U 1 éj
WiSewdenansedudioluil

AY1UIAU
IST50 2401

IST50 2402

IST50 2403

Ayaen
IST50 2404

IST50 2405

IST50 2406

IST50 2407

IST50 2408

pudugusgnaunsiunisasnegsnalml
(Entrepreneurship and New Venture Creation)
nagnsnIsiingratndmIunaniagiuazuInig
WIANTTY

(Go-to-Market Strategies for Innovative Product
and Service)

WNUGINAALNTIANEUN Y

(Business Plan and Financing)

WINNTTURUUIAD9GINT

(Business Model Innovation)

NN9NULUUNARN ILAZUTNT

(Product and Service Design)
Uszihungrunedmsugusenaunisuinnssy
(Legal Aspects for Innovative Entrepreneurs)
nagnsnsngaumalayandmiugsiauinnssy
(Intellectual Property Strategies for Innovative
Business)

NINAIUIUTANTIUN A IAL

(Social Innovation Development)
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8 NUwAR

8 nUIwAw

2 AR

4 HBUNm

6 NUIwAR

8 NUwAe

16 uIehn

21 wuenn

8 %u8nn
3(3-0-6)

2(2-0-4)

3(3-0-6)

4 %N28nn
2(1-2-3)

2(1-2-3)

2(2-0-4)

2(2-0-4)

2(1-2-3)




uAD2.

IST50 2409 Anududusznaunismedsny 2(1-2-3)
(Social Entrepreneurship)
I5T50 2410 paduduszneumsgsiamalulad 2(1-2-3)

(Technopreneurship)
IST50 2411 lada@ndRusznaunis 2(2-0-4)

(Entrepreneurial Logistics)

A UszaunsalnAgUN 9 WA
UNANYIIZADIAMZITYUTIUTIWAIT IST50 3412 LATBUaNAAANYIUTENOUNITNIO
WIBUNTUIWIZUSENoUMS warlidnAnwidaenaweidoulseusiedan 1IST50 4413 @nnadne1usenaunis
%39 IST50 4414 AMTUNWIEUsENaUNS Lﬁ@lﬁi’fmLmumsaaﬂlﬂﬂgjﬁﬁmuamﬁaﬁﬂm
IST50 3412 IRS8UANNAANEIUIZNDUAITNTE 1(1-0-2)
WIBUNITULLINIZUTZNBUNNT
(Pre-Enterprise Cooperative Education or
Pre-Enterprise Incubation)
IST50 4413 @niaAnwIUIZNOUNIS 8 MUBAH
(Enterprise Cooperative Education)
IST50 4414  A1TUNWIEUIZNOUNT 8 MU8NA

(Enterprise Incubation)

(3) nuIRIvIFINLET 8 wigfin
deniseunednle 9 Nlegeuluuviinedemaluladgsuns
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3.2.4  wHuN1sANEY wuuen-In (aanssueusudaislua-Inamndudusznaunis)

UAD2.

U1 i U2 i U3 iveld Ya i
in 8o n onm
IST20 1005 Ms¥ansaumAkazde 4 | ENG51 0010 nmw1danguamiviaing 1 Y371 4C’s 6 | ENG58 4000 lassausuuysannis | 4
fAdvia
IST20 1006 @ussaULNISITEU; 3 | ENG51 0011 a1w1dengudmsuians 2 | 3 | 4a3yn153nn1sauiainssy FndonUIRuNaIFINTSUAEnNT
IST20 1007 Aandunaiiios YAIYIFINTIUNTHAALAL TeR) YAIYPINIAIUANIAPNTBLIN FUsdunguiviinenudu
FUsznaunTs
IST30 1101 mwndanguiilonis 3 | geivimnssuiieana 7| wdmeueusliin 9 | Awndenngudviivenudu 4
doans 1 HUsenaums
IST30 1102 mwndanguiilonis 3 | genvimnssuliihuazdidnnsednd 6 | e uguASnlulR 6 | Ivszaunsalniaauy 9
foans 2
IST30 1103 mwidangueile 3| gednInaanuLagnamans 8 | YAIMINISHARY LA 4 | Adens 8
TQUITEIANIIVINTg
YINAAAIERS 14 | winlaudindeueud Jdnwinluuuuden (2) 2
Yy WA 7 | Andnwvhluwuuden (1) 4
YAIY WALl 4
YAIY UL URUUIAINTTY 6
Y Msleulusunsuneuiames 5
whwin el | 55 wwin et | 42 wwin el | 36 ydwin e | 41

IuIunieinIuRaeAANgns 174 niienn
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N1SANIUIULTILUIHD 1 U2BTA

1. Msmuafsuniieinanminiadulasaia fail
mheAnlesne = nieinninia Xz5[

2. M3diguIuIundleia 4 wileianinia windu 5 nieinlasnia
3. M3AndINTlieonIeiin AUNMIININTIIUMENGAT W.A. 2565 LarUsEN1AAN
WIngIaemAlLUlagEsuNT 1389 SPUUNITINNISANY kasnISAAMUIAN W.A. 2565

uAD2.

szgzanladdasnidn (92lu9)

(Cooperative and Work Integrated Education ,CWIE)

y - - szuulnsnia/

i SULUUAINTTUNITHIIUNTEDU A .
3 ITUUNINIA* FTUUNSIIEUS

NADAYIN

1 | aAnguuseussens (Lecture) 15 12

2 | mAUfUR (Laboratory) 30 24

3 | nMsAnwAlenuLes (Self-guided) - 36

4 | mevilassaulunniveas (Project Supervision) 45 36

5 | msufuanuninaus (Fieldwork) 45 36

6 | N13AUAIDETY (Independent Study) 45 36

7 | mMsduNwn (Seminar) 24

8 | Msneapaniefaly (Studio) 24

9 | msnuvulutuideu (Tutorial) 36

10 | msduuuBauguR (Workshop) 24

11 | n15@19% (Demonstration) 24

12 | msfnwganuuenvisaseu (External Visits) 36

13 | N13558U391NN158980911939 (Work Based Learning) 24

14 | msinudRauluanmmeuia (Clinical Nursing Practice) 36

15 | n13538u391n371ulAT991U (Project-based Learning) 24

16 | m3suusangulamn (Problem-based Learning ,PBL) 24

17 | nM9vlAT991997U39Y (Research Proposal) 24

18 NMsInannafnwILazNIANYILBIYIUINITAUNTYINNY 80**

MW *JULUUAINTIINSISEUNTARY 1309 INAINATEIUSEAUUSYRT auusenia nue. w.a. 2565 & 4 Jukuy

JULUURINTIUNSSEUNTADY 1309 InaueimIgIuTEAUTNgnAN suUsenia nue. WA, 2565 i 6 Jukuy

* auiafiny wiedn 1= 2dUa9 IneAnannsu iR 5Tw/duav x stlussieduam
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uAD2.

3.3 %9 dna ALALAZANAIvE981158
3.3.1  2191358UsEAmEngns

¥o-#na (Fundan1eIvnig) AN dariuiidisamsine | U wa.
A0, Gernssulii) wninedewelulagasuns | 2549
. SAATNAY WIaeD A1.0.G3mnssulni) wininedewelulagasuns | 2546
2A.0.3mnssulii) wiinedeweluladasuns | 2541
Ph.D. (Material Science and North Carolina State
Engineering) University, U.S.A 2557
HPLAT.510 58] Veing 7714l (Materials Science) wneaedesiv 2547
2A.U. (Materials Science- - .
, UINYITEYTH
Gemological Technology) 2544
Ph.D. (Information and Shibaura Institute of
- . . Communication Engineering) Technology, Japan 2559
NA.AT.TRNaA LulsaeA - . o .
2e.4l. (Amnssulnsauuay) winendewmaluladasuns | 2554
27U, (Aranssulnsauunag) winedenaluladasuns | 2548
U5.0. (3MNTIUATBING) UM INIRLVB UL 2554
HA.AT.37I0 AaITY Us.4. (BMNssuAIeana) ANV 2543
U5.U. (ArnssuaTeena) winedenaluladasuns | 2539
7.0, (mnssulnsauuAuLag o . o
o wIngaemalulaggsun3
< ABUNILHDT) 2562
. DATANINT Yyand - ¢ e C Al
. (neeanineuitiines) PANTAUING Y 2544
WU, (AdlaAEnT) UTINGNFNUNTAENT 2540
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3.3.2  819158U5E1d1In I AINTIUAENS

AU

¥o-ana

AMRAINTANE

A, A5.09RWN W3S

- Ph.D. (Geological Engineering), University of Arizona, U.S.A.
(Civil Engineering) Minor, U.S.A., w.A. 2531
Postdoctoral Fellow, University of Arizona, U.S.A., W.A. 2533

- M.S. (Geological Engineering), University of Arizona, U.S.A,
W.A. 2528

- B.Sc. (Geology), JWNAINTAIUNTINGIRY, W.A. 2522

fl. 5. T
Asatindnade

- Ph.D. (Mineral Processing), The Pennsylvania State
University, U.S.A., W.A. 2529

- M.App.Sc. (Chemical Engineering), The University of Adelaide,
Australia, W.f. 2523

- mu. Genngsuadl) NesAtieududy 2, Iainsaluninedy,
w.A. 2519

A, A9 IUUINA TAUITN

- Ph.D. (Transportation Engineering), Vanderbilt University,
U.S.A, w.A. 2542

- M.Eng. (Transportation Engineering), Asian Institute
of Technology, W.A. 2538

- 961U (AMmNssulesn), PNRINTUUNTINGIRE, W.A. 2535

- Ph.D. (Geotechnical Engineering), Saga University, Japan, ..
2544

- M.Eng. (Soil Engineering), Asian Institute of Technology,
W.A. 2541

- 9. (Arnssulesi), WrINe1aevaULAY, W.A. 2539

g

fl. AT.8739D
Funanatlia

- D.Eng. (Civil Engineering), Graz University of Technology,
Austria, W.@. 2548

- M.Eng. (Soil Engineering), Asian Institute of Technology,
2541

- 2f.U. (AAINTSUEsT), UMINUIABVDULAY, W.A. 2539

W.Fi.

SA. 9.9. A5.NUATS
IUsTenay

- Ph.D. (Mechanical Engineering), University of Pittsburgh, U.S.A.,
W.A. 2535

- M.Sc. (Mechanical Engineering), University of Pittsburgh,
U.S.A., W.A. 2532

- mu. (Gmnssuaiena) WesAdeususu 1, 15aSeuueiieannia
, W.A. 2530

IF. PI.AYUN ﬁ]?jﬁ?’ﬂi

- Ph.D. (Polymer Engineering), The University of Akron,
US.A, WA 2542

-3 (mansnediues), urIneduuing, w.e. 2536

- 27U, (1A3), LNYSATENSUAU 1, UNINESLUDULAL, W.A. 2533

39
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¥o-ana

AMRAINTANE

[

SA. 75.NDINA B135NY

-9e.0. Grmnssuliih), winedewmelulaggsuns, w.e. 2550
- qe.4. Grnssuli), sInendewelulagasuns, w.e. 2546
- 9p.U. (ennssulni), unninerdemalulagasuns, w.e. 2543

[

SA. 75.NDINY 135N

- Ph.D. (Electrical & Electronics Engineering),

The University of Nottingham, w.#. 2552
- qe.4. Genssuli), uinendewelulagasuns, w.e. 2544
- 9e.U. (Aennssulnih), inninerdumealulagasuns, w.a. 2543

10

5A. A5.A0R
DMONANIAA

- Ph.D. (Electrical Engineering), Vanderbilt University, U.S.A., W.A.
2542

- M.S. (Electrical Engineering), Vanderbilt University, U.S.A., W.¢.
2539

- 1A.U. Brnssuddnnsaiind) esateususiu 2,
antumalulagnszasunaldinummsaianseds, w.e. 2537

11

5. A5.ARAANA
WAUIZEN

- Ph.D. (Computer Science), Nova Southeastern University,
Florida, U.S.A., w.A. 2542

- M4, ANYINIABURNILABS), NNTINYIYAVATUASUNS, W.A. 2533

- AAU. (ARAANERS), UHINYIGYFASUASUNTILIRL, .M. 2528

12

a a an
. AT.NIA TYSNAAT

- D.Eng. (Electric Power System Management),
Asian Institute of Technology, w.f. 2547

- M.Eng. (Electric Power System Management),
Asian Institute of Technology, w.A. 2541

-aa.u. Amnssulni), aadumealulagwszaounan
WIAMVITAIANTEUY, W.A. 2538

13

6. A7.3580A ASLESTNA

- Ph.D. (System Analysis, Control and Processing
Information), St. Petersburg State University of
Aerospace Instrumentation, Russia, W.A. 2546

- M.E. (Technical Maintenance Aviation Electrosystems and
Pilot- Navigation Complexes), St.Petersburg State Academy
of Aerospace Instrumentation, Russia, W.f. 2541

14

57, AT.A5URYN
91827

- 5.0, (Tagenans), uninendeusiiimais, w.e. 2556
- W (Fanrans), innIngtqeuliiinads, w.e. 2551
- WU (nilgnanvingsy), innIneaeledud, w.a. 2548

15

5. A5.20578
lufygenans

- Ph.D. (Environmental Engineering), The University of
Western Australia, Australia, w.A. 2544

- M.Eng. (Water Resource Engineering), Asian Institute
of Technology, W.A. 2534

- 9e1.U. (3mn3ulesn), PNRINTUUNTINGRE, W.A. 2528
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¥o-ana

AMRAINTANE

SA. AT.BIYTY ¥

ANGhHY

- ae.0. Grnnssuluin), aadumaluladnszasuna
WIAUITAIANTEUY, W.A. 2545

- 2e.4. Grnssuliiuasnsauua), IMINe eI YASANERS,
W.A. 2539

- 27, (Brnssudannsetind) Wesiteudusu 1,
antumaluladnszasunaldinuisaianseds, w.e. 2535

17

7. 5.l Tan
Snanaiinn

- Ph.D. (Polymer Science), The University of Akron, U.S.A,,
W.A. 2542

- M. (nerranswediues), NnIneasuing, w.e. 2537

- U, (A3) LAYSATYNOUAU 2, WANINUIRUVDULALY, W.A. 2534

18

571, A5.50AYY
naIsNHny

- Ph.D. (Electronic and Electrical Engineering),
The University of Birmingham, U.K., w.A. 2546
- qp.4. Grnssuli), grainsaluninendy, w.e. 2542
- 2a.u. Qenssulnd) iResAdeududu 1,
WIngaemAlUlagaIuns, w.e. 2540

19

5A. A5.4ne1 LNaUTEan

- Ph.D. (Computer Science), Nova Southeastern
University, Florida, U.S.A., W.A. 2542

- L. (ANYINTADNNUADS), UNTINUIRYAIVAIUATUNS,
W.A. 2533

- MU, SEwAlA), YNINeIaNRna, W.A. 2528

20

6. AS.LURTUNE
FuLAunswe

- Ph.D. (Environmental Engineering), New Jersey Institute of
Technology, U.S.A.,, w.A. 2545

- M.S. (Environmental Engineering), New Jersey Institute of
Technology, U.S.A., w.A. 2540

- AA.U. (3ﬂ3ﬂiim§ﬁLL’m€ij@i~l), NﬂﬁVIEﬂéJ‘EJGUEJULLﬁu, W.A. 2536

21

€

D
D

3. P9.

-
&

d

ASLEDYS

- D.Tech.Sc. (Environmental Technology and
Management), Asian Institute of Technology, w.A. 2547

- ma. (weluladdawnndew), antumalulagnszasuinasuys,
W.A. 2536

- M. (Algnaminssy), aanduwealuladnszaounaisuys,
W.A. 2534

41
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¥o-ana

AIRAINTSANE

9 9

6. AT.UTI Yudlse

- Ph.D. (Polymer Science and Technology), University of
Manchester Institute of Science and Technology, U.K,,
W.A. 2544

- M.Sc. (Polymer Science and Technology), University of
Manchester Institute of Science and Technology, U.K,,
W.A. 2540

- w.U. (Weneansiad) Nesatoudusu 1
UNINGIRBLNUATANENS, W.A. 2538

23

[y

sd. 5. Yg1nsal Jadan

- 9e.0. Gennssulnsauuay), inninedeweluladasus, w.e. 2551
- qe.4. Grnssuli), grasnsaluninendy, w.e. 2544
- 2e.U. (Amnssulvsanunay), iwmvedemalulagasuns, we. 2540

24

SA. ATLNAD LENAZDD

- qe.a. Amnssului), uninerdewmeluladgsuns, w.e. 2549
- qe.4. Grnssulii), sinendewelulagasuns, w.e. 2546
- qe.U. (ennssulni), unninendemaluladasus, w.e. 2541

25

7. M. N80 WAV

- Dr.-Ing (Mechanical Engineering), Helmut Schmidt
University, University of The Federal Armed Forces Hamburg,
Germany, W.A. 2551

- 9p.4. (ANssulannig), PaINTAUNI NG, .. 2547

- 2e.U. (Aminssulannng), i Ineraemaluladgsuns, w.e. 2542

26

SA. AS.WNIAS 29NA

- Ph.D. (Industrial Engineering), Dalhousie University,
Canada, W.f. 2543

- A3 (3ANTTUNAMNT), TIANTAIUNINGNETY, W.A. 2534

- AU, GAINTINNFNNIT), UNTINYITUVOULNY, N.A. 2532

27

= 4
A, A9 WTENIY
PMITANA

- Ph.D. (Communications Technologies),

The University of Queensland, Australia, W.A. 2550
- e (Aennssulii), unasnsaluvine sy, w.a. 2541
- 9p.U. (eanssulnin), nansaluinIng sy, w.ea. 2539

28

SA. A3 UUATRNGNN
9913dNa

- Ph.D. (Electrical Engineering), University of Queensland,
Australia, w.A. 2550

- qe.4. Genssuli), yasnsaluninendy, w.e. 2542

- 2A.U. (ennssulnsanwiaw), inningrsemaluladasuns,
W.A. 2540

29

6. AT.YNING
Shanaii e

- Ph.D. (Polymer Engineering), The University of Akron, U.S.A.,
W.A. 2542

- M. (Taneans) NesAtleudunu 2, Iunaansalunninendy,
W.A. 2537

42




uAD2.

¥o-ana

AMRAINTANE

SA. 719.59855A 1AATIA

- 2.0, Qenssulii), aardumaluladnszasungn
WIAUMNTAIANTEUY, W.A. 2546

- 2.3l Gennssulnin), aarduwmealuladnseasunainssuasuile,
W.A. 2537

~ .. Gennssulih-Feans), anrtunaluladsvusnamins,
W.A. 2532

31

7. AT.YIYH
weyalowis

- Ph.D. (Construction Management and IT),
University of Teesside, UK., w.A. 2548

- M.Eng. (Construction Engineering and Management),
Asian Institute of Technology, W.A. 2545

- 971U, (3Enssulesn), PNAINTAUNINGRY, WA 25040

32

SA. A5 3UaaN YAl
qm‘ﬂ'uﬁ

- Ph.D. (Macromolecular Science), Case Western

Reserve University, U.S.A., W.A. 2543
-y, (MeFansneaDs), waaanaaﬁwﬁwmé’a, W.A. 2535
- U. (AT), UMINGIFUNYATANERS, W.A. 2532

33

3. A5.A350
Wugaiu Sauduns

- D.Eng. (Materials Science and Engineering),

Nagaoka University of Technology, Japan, W.#. 2546
- WL (Tanmans), PansaluvnIng sy, w.a. 2540
- MU, (lnilgnanvingsa), InnInenaeiiedlud, w.a. 2538

34

SA. A5.8N5%8
WAIDNARE

- Ph.D. (Civil Engineering), University of Texas at Arlington,
U.S.A, n.A. 2540

- M.Eng. (Civil Engineering), University of Texas at Arlington,
U.S.A, w.A. 2536

- 9.0, (ArnTsulesn), WAMINEIREVOULNY, W.A. 2533

35

36 A5.8NUAN
JusAvauysal

- D.Phil (Materials Science), University of Oxford, UK., w.¢. 2544
- M.Sc. (Materials Science), Leeds University, UK., .. 2540
- .. (Fagenans), unningdedesial, w.a. 2539

36

6. AT.AAUAG
natUseln

- Ph.D. (Materials Science and Engineering),

University of New South Wales, Australia, w.A. 2551
- e, (welulagiedes), Painsalunninendy, w.a. 2545
- 971U, (3AINIIURNFAIMNT), PUIRINTUUNTINGTRE, W.A. 2540

37

3. A9.47U ANLTD9501

- Ph.D (Ceramics), New York State College of
Ceramics at Alfred University, U.S.A., W.A. 2538

- M.S. (Ceramic Engineering), New York State College
of Ceramics at Alfred University, U.S.A., W.A. 2533

- M. (Tanfans), INaNTaININe1ds, w.a. 2526

43
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¥o-ana

a

AIRAINTSANE

9 9

5A. A5.9AVIN
29ANaUAN

- Ph.D.(Chemical Engineering), The University of
Queensland, Australia, w.A. 2551

- e, (AENTINAL), INANTANNINIFY, 0.6, 2536

- LU (1ATHFANENT), W INUFLUNEEITUNTIIY, WA, 2539

- M. (1PIRAINTIN), PNAINTAUUNINGIRE, W.A. 2528

39

6. 3. 00UN qUALLaE

- Ph.D. (Electrical & Computer Engineering), Dalhousie
University, Cananda, W.f. 2543

- 214 Qanssuluii), aardumalulagnszaounanssuasinile,
W.A. 2535

- 2a.u. Aaanssulnid), yrminenaeveunny, w.e. 2529

a0

SA. 75971998 A7

- Ph.D. (Electrical Engineering), Vanderbilt University, U.S.A., W.A.
2543

- M.S. (Electrical Engineering), Vanderbilt University, U.S.A,,
W.A. 2540

- 1A.U. Brnssuddnnsaiind) esateususiu 2,
antumaluladnszasunaldinummsaianseds, w.e. 2537

a1

NA. a5.Menglim Hoy

-qe1.0. (Aennssulesn), iningraemaluladgsuns, w.a. 2560

- B.Eng. (Civil Engineering), Norton University, Cambodia,
W.A. 2555

- B.BA. (Eco-Business), National University of Management,
Cambodia, w.A. 2554

a2

d a o
WF. A9.N387 MIDIUIIA

- 2.9, (FFINTTUNEANT), UNINSIRUNEATANENS, W.A. 2554
- 9.4, (AINTTUNEAT), HANINLIRLNYATAEAS, W.A. 2547
- 9A.U. (AAINTTUATDING), UMNINYIDEATUASUNTILSA, W.A. 2542

43

WA 75.05YA0 @ARYIR

- Ph.D. (Industrial Engineering), Clemson University, U.S.A.,
W.f. 2557

- A3 (BAINTTUGAAMINT), TIANTAUUNMINGTY, W.A. 2548

- 2A.U. (AFINTTUGAANNNT), UINYIFUVDUAY, W.A. 2545

a4

WA A3.N138Y
agnssausng

a

- Us.n. ('Jﬂ’JﬂﬁiNLﬂ%aﬂﬂa), NM']%V]EJ']&JEJ"UBULLF]IU, W.A. 2557

a

- 974, (MINTTUATONA), ININEFevULAY, W.A. 2544
- 961U (AMINTIULATONG), UNTINEISEIEYIRANG, W.A. 2536

a5

a LY L4

WAL 715.057 aanwal

9

- 2e.9. (AANTINATEINE), W Inedemalulagasuns, w.e. 2550
- 2714, (AAINTTULATDING), NNINESUVDULAY, W.A. 2544
- AU, (AMNTsuUATeINa), uninendumaluladasuns, w.e. 2540

a4
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¥o-ana

AIRAINTSANE

9 9

a 6|

WAL M5.ALY YeyAal

- Ph.D. (Interactive Multimedia Technologies),
Edith Cowan University, Australia, w.A. 2546

- M.A. (Communication Arts), New York Institute of Technology,
U.S.A., W.A. 2538

- B.A. (Computer Science), Queens College, U.S.A,, W.A. 2536

47

WA, 719.99N8 A5

- Ph.D. (Manufacturing Engineering and Operations
Management), University of Nottingham, U.K,, .. 2553
- A4, (BAINTIURANNNT), PNAINTAUUNINGIRY, W.A. 2544
- 271U, (AFNTTUREINNIT),
I enAlLLAENTEUNATULT, W.A. 2542

a8

WA, 715.9387 USAUUIS

- Ph.D. (Environmental Technology), Ehime University, Japan,
W.A. 2546

- M.S. (Environmental Chemistry), Kochi University, Japan, ..
2543

-y, Grenmansaango), RTINS, WA, 2537

- UL (@51TUFUANERS), UNTINESENTiAR, W.A. 2533

49

WAL M15.9UNUN
al a
pUTTLEIgNa

- Ph.D. (Macromolecular Science), Case Western Reserve
University, U.S.A, W.A. 2544

- . (ngAanswealles), unineiduuiing, w.e. 2537

- M. (AR), WIneNauNAna, w.A. 2534

50

WA, A9.9LA5T SITUWN

- 970, (IMNITUATENG), WInedemnaluladasus, w.e. 2552

- A4, (AmnssuaTena), anrdumaluladnszasuni
WRnmsaIanseds, WA, 2545

- 271U, (AMINTIULATEING), UnTInendemaluladasuns, w.e. 2543

51

WA, AT.9103NE AN

- Ph.D. (Computer Science), The University of Manchester, UK.,
W.A. 2553

- A4, (BANTTUARNIILADT), PAINTANIINGRE, WA 25046

- 271U, (ArnssuAeNines) Nushtdensudu 1,
W Ineraemalulagasuns, w.e. 2543

52

WAL AT.TRNIA Lvlsaen

- Ph.D. (Information and Communication Engineering),
Shibaura Institute of Technology, Japan, W.A. 2559
- 2.4, Amnssdlnsauway), Winendemelulagasuns, w.e. 2554
- AU, (Aenssulnsauuney), iningndewmalulagasus,  we.
2548

53

=
oY)
ale
30
o]
ee

WF. A9.LU17

e

- Ph.D. (Earth, Atmospheric and Environment),

Monash University, Australia, W.A. 2564
~ A, Gennssumdnetnsunanit), inTinendeveund, w.e. 2543
- qe1.U. (Amnssulesn), uninendumaluladasun3, w.e. 2540

45




uAD2.

19U %a-aqa AMRAINTANE
54 | we. ﬂi.g’lﬂﬁé Wys3%e]) | - Ph.D. (Metallurgy and Materials), The University
of Birmingham, U.K., w.A. 2549
- MPhil. (The Science and Engineering of Materials),
The University of Birmingham, U.K., w.A. 2545
- AU, (FaRfans), PNANTAUNNINGTFY, W.el. 2540
55 | Wi AT.LAlY Wenqdl -qe.a. (elulagssdl), unninedewalulagasus, w.e. 2551
- e, (walulagssdl), unineduwmaluladasuns, w.e. 2546
- 9p.U. (Aenssulesn), snInendewmelulaggsuns, w.e. 2542
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- qp.U. (enanssulni), anninendemealulagasus, w.a. 2547

132

. 3.68wg1 Nz

- f.0. (mAlulagssdl), uvingrdenaluladgsuns, w.e. 2558
- AU, (walulagssal) inesAdeususu 1,
W Ingaemalulagasuns, w.e. 2553

133

. A5.59% AaITY

- U5.0. (BAINSSULATING), UN1INYIALVDULNY, W.A. 2552
- AL, (AANTIUATOING), PAINTAUUMINGTSE, W.A. 2543
- 271U, (AMINTIULATENG), UnInendemaluladasuns, w.e. 2540

134

. 95.55897 nIiiyad

s

- 970, (IMINTTUATOING), PNANTAUNTINGIFE, W.A. 2549
- e, (AANTIUATOING), PANANTAIUNINEGE, WA, 2539
- .U, (AAINTIULATDING), WNINY1a8SIEN, W.A. 2535
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9. A3.35¢an guiniile

- Ph.D. (Chemical Engineering), Lehigh University, U.S.A.,, w.A. 2544
- M.Sc. (Chemical Engineering), Lehigh University, U.S.A,, w.A. 2539
- 9. (AFINSIULAL), YN1INIFUNEATANENT, W.A. 2536

136

9. A5.U51 asnanInad

- Ph.D. (Mechatronics), Asian Institute of Technology, W.A. 2559
- M.Eng. (Mechatronics), Asian Institute of Technology, W.A. 2548
- 97U, (FINTSUENAMNTT), WnInedemalulagasuns, w.e. 2544

137

9. AT.UO
AT URIN I

- D.Eng. (Mechanical Engineering), Karlsruhe Institute of
Technology, Germany, W.A. 2563

- M.Eng. (Biomedical Engineering) International Program,
UPINEIRENTAND, W.A. 2559

- .. (AFTINSWNNY), W Inerdeuiing, wW.A. 2556

138

- Ph.D. (Geotechnology), unninenduinaluladasuns, w.a. 2557
- AU, (nalulagssal) NesAteususu 1,
WINIREmALULABAIUS, W.A. 2552

139

a

ASLAAANINY

- .0, (AFINTIUABUANIMDST), UNIAINSAAIVAUASUNS, W.A. 2560
- .4, BAINTSUABURIMDS), UPINSNAUFIVAIUASUNS, W.A. 2552
- AU, (AFNTSUABNRIIMDS), UNTINYNAYAIVATUASUNS, N.A. 2549

140

9. AT.NINTT
wwaalnlsau

- Ph.D. (Functional Control Systems), Shibaura Institute of
Technology, Japan, N.A. 2556

~ 4. (Anssueiena), wIngaemAlulaggIuns, w.e. 2553

- .. (nalulagemns), uingraemaluladgsuns, w.a. 2550

141

9. A5.11ung wlgln

- qe.0. (Aennssulid), sinerdemalulagasuns, w.e. 2557
- e (Aennssuliin), anninedewmeluladasuns, w.e. 2551
- 9p.U. (enanssulni), inninendumealulagasus, w.a. 2548

142

9. AT aUUN

- Ph.D. (System Engineering), Shibaura Institute of Technology,
Japan, w.A. 2562

- M. (gnnseNnes), unnivenaewmaluladnszaeunad
SUYS, W.A. 2559

- MU, (malulagansauwme), iningrasmaluladnszaouinan
SUYS, W.A. 2557

143

9. M9.35A3
LA N LABDLUG

- a0, (Amnssudannden), auiasnsaluvninetds, wa. 2553
- a4, Genssudanadey), Padnsainine1ds, wa. 2549
- AU, Gnssudnndes), winerdomeluladgsni,

W.A. 2545
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9. A5 5N Uzdanela

- a0, (Amnsnnedesna), uninerdomaluladnsyasandnsuns,
W.A. 2559

- A3, (enssuadena), UINIRENALULAENTTIBUNATUYT,
W.A. 2552

~9a.U. Brnssua3ena) IResAteususu 2,
WNINGIRUNALULAENTZIBUNAITUYT, W.A. 2550

145

- D.Eng. (Food Engineering and Bioprocess Technology), Asian
Institute of Technology, W.A. 2560

- 2A.3. (AFNTTUNYAT), UNTINUIFUNYATAIERS, W.A. 2508

- 2A.U. (AANTIUNEANT), WRINYIRELNUATANERS, W.A. 2545

146

- qe.9. (AANTIUNTNGR), urInerdemaluladgsuns, w.a. 2564
- qe.4. Gennssulin), uinendewmelulaggsuns, w.e. 2550
- e, Gmnssulnsauunay), unanedemalulaggsuns,
W.A. 2541
- 9. (WPHUJUR), InINedes1¥inasuns, w.a. 2535

147

9. 13.3Y3¢ WingIsa

- Ph.D. (Energy and Environment Science), Nagaoka University
of Technology, Japan, N.A. 2561

- aa. Gennssnedesna), wninendemeluladasuns, w.e. 2554

- AU, (mnssnaiedna), uvinedomaluladasuns, ne. 2550

148

9. 1531591 LAIFINDY

- qe.0. (Aennssulid), sminerdemalulagasuns, w.e. 2550

- 2e.4. Grnnssulid), aandumnaluladnszasuna
WIAMITAIANTEUY, W.A. 2542

- qp.U. Gmnssuszuuingy), anduwmalulagnszasuna
WIAUVINTAIANTEUY, W.A. 2539

149

- D.Eng (Civil & Environmental Engineering), Muroran Institute of
Technology, Japan, N.A. 2537

- M.Eng. (Civil Engineering and Architecture), Muroran Institute
of Technology, Japan, n.A. 2534

- a0.u. (@adnenss), andumaluladnszaouna A
a1nszUy, w.A. 2529

150

9. AS.AUANG AR
G

- D.Eng. (Energy and Environment), Nagaoka University of
Technology, Japan, n.A. 2547

- M.Eng. (Environmental System Engineering), Nagaoka
University of Technology, Japan, n.@. 2544

- 9a.u. (Gennssuiieana), PHIAINTUUMINGTY, WA, 2538
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8. AT.EIUI0 YLUB1

- a0, (Amnsnnedesna), ininerdomaluladasund, wa. 2551

- 2714 (AAINTTUNYAT), WNINYITUINYATAERS, W.A. 2543

- 1A.u. Brmnssupiossnsnanens), aanvumeluladsvusaa,
W.A. 2541

152

- U5.0. (M3¥ansladadind), umimendaysm, w.a. 2557

- M.Eng. (Environment and Resource Engineering),
Hokkaido University, Japan, w.#. 2549

_ dsymeddednstaudin (nalulagveninia),
UMINYIRBLNEATAERS, W.A. 2546

- 27U, (AAINTINLAT), WANINYINUVBULAY, W.A. 2543

153

9. A3.gNITU
JunsAsual

- qe.0. (Aennssuad), unInedemaluladgsuns, w.a. 2550
- 9e1.U. Amnssuadl), iinerdemnalulagasuns, w.e. 2543

154

9. AT.ANINT Yygud

- 2A.0. (AFNTTUINTANUIALLALADUNILADS),
WIngRemAlULAgaIUS, W.A. 2562

- 4. (NFERsARNNILADS), '«gmaqmajmﬁwméfﬁ, W.A. 2544

- .U, (AGIRANERS), UNINYNRLNYASANERS, W.A. 2540

155

9. A9.a30%Y ArynTesnl

- Ph.D. (Automatic Control and Systems Engineering),
The University of Sheffield, U.K,, W.f. 2559

- 2e.4. Armnssunisiulazenia), s19Tasun,
UMINYIRYLNEATAERS, W.A. 2550

- 271U, (NSNS TULagInIF), IINITUNYATANERS,
W.A. 2548

156

9. A5.0AUU TUIUNTIA

- Ph.D. (Environmental Management), wammaﬁmﬁwmé’a,
W.A. 2551

- Ay, (enssudanngon), swinendomealuladnszaoundn
SUYS, W.A. 2546

- AU, (Arnssulesn), WINg1aevauLAY, W.A. 2544

157

9. A.955UN UL IRIA

- D.Eng. (Structural Engineering), Asian Institute of Technology,
W.A. 2557

- 2A.U. (AAINTSUIASIASTY), UMINYIBEVDULNY, W.A. 2533

- A4, AmnTTulASIasy), UANINYISYUDULAY, W.A. 2537

158

9. A3.030NWAl NIANA

- Ph.D. (Aerospace Engineering), Georgia Institute of
Technology, U.S.A.,, w.A. 2564

- M.Eng (Aeronautics and Astronautics), The University of Tokyo,
Japan, W.A. 2557

- B.Eng (First Honor), Aerospace Engineering,
PANTNUNTINIFE, WA, 2553
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9. NT.030UF3
UBAUEEANS T

- Ph.D. (Chemical Engineering), University of Tulsa, U.S.A,,
W.A. 2556

- M.Eng. (Chemical Engineering), University of Tulsa, U.S.A., W.¢.
2552

- B.Sc. (Petrochemical Technology) International Programme),
antumaluladnszasunaldnuIsatanseds, w.e. 2549

160

0. n3.loasd
LSDISAUDUNST

- Ph.D. (Policy Science), Ritsumeikan University, Japan, w.A. 2557

- {4 (MIRALEIY), NNTINYIRBETTUAERS, W.A. 2552

- WU, (NMSHaEI09) NESATNUAU 2, UN1INIDUSITTUAERNS, .M.
2550

161

Y

9. AT WAgY

- e, (3Nnssulesn), PANTUUNINEGY, WA, 2554
- 961U (AMINTIUEITIY), PANTAUNINGS, WAl 2551

162

9. NUIANA BIUAT

a [y

- e, (3mnssulannis), uinendewmaluladasuns, w.ea. 2559

a 1Y

- 261U Amnssulannis), uningraemaluladgsuns, w.a. 2554

163

8. d87U NDIUA

- 9e.al. (Amnssulannig), iningndemalulaggsun3, w.a. 2561
- 9A.u. Gmnssulni), andunalulagnsgasundndnumms
A1nNIE Y, W.A. 2557

164

9. 9Nanwal NavUNAY

- A4, (3NTTUATRINE), I Inedenalulagasuns, w.e. 2559
- AU, (AMNTIneInImeTy), unineraewmaluladasuis, w.a. 2555

165

[y

9. Wy¥a ygyAn

- e, (AANIIeTUEUR), an1UunAlLlaENTEIaUNANIIAUNINT
a1nnse s, W.A. 2554
- AU, (AFINTITULATRING), UNINGFUNYATANERS, N.A. 2551

166

9. SUANA NNBINT

- an.u. (weluladandnenssy), andumalulagnszasunadnnu
NATAIANTEUY, W.A. 2557

- a0.u. (@adnenssy), aortumalulagnsyaeundannumms
a1nnszUy, W.A. 2553

167

8. WIWIH YUYW

- A3 (BAINTTUATOMNG), PWNAINTUUNTINGIRY, W.A1. 2545
- 37U, (AAINTTUATOING), INNINTUUNTINGTGY, W.Al. 2541

168

9. NUATT 5ITUNA

- 274, (Automotive Engineering), @avuwmalulagwizauinanian
ANNIMTAINNTEUY, WA, 2561
- AU, (AEnsIueueud), inninenaemalulagasuns, w.a. 2558

169

o

9. FUANA AUNA

- M.Eng. (Food Engineering and Bioprocess Technology), Asian
Institute of Technology, W.A. 2552
- NV (”aJﬁ’Jﬂ’iﬁiJLﬂUGﬁ), wﬁwmé’amwmmami W.A. 2542

170

9. JUNIAIN
aASNYs9A

- e, (3ANIIUNTNGR), W Ingdemalulaggsuns, w.a. 2558
- 1A, (AFNTSUNSHER) WNeshTlaudusu 2,
W Ingaemaluladgsuns, w.e. 2554

58
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8. n5.Arfat Ahmad Khan

- 2A.0. (AmnIsulnsAuLIALLEE ABUTILADS),
W IngaemAlulaggIuns, w.a. 2561

- M.S (Science in Electrical Engineering), Government College
University Lahore, Pakistan, w.A. 2559

- B.Sc. (Science in Electrical Engineering), The University of
Lahore, Pakistan, W.f. 2556

9. A3, Yan dauuay

- U3.059. (3FNTULATDING), UMING1BUVBULAY, W.A. 2565
- A3, (AFINITULATBINE), UATINYIRLVOULAY, W.A. 2553
- 2A.U. (AAINTTNLATAING), NUNRNLNREIVBULAW, W.A. 2551

9. AT.NYT I
LAIYDUINAR

- Ph.D. (Mechanical Engineering), Osaka University, Japan,
W.A. 2563

- 2e. (weluladimnssw), anumaluladlne-guu Hesades,
W.A. 2558

- 2610, Amnssueeusd), aandumeluladine-guu (Resdton
PUAU 1, W.A. 2557

o

9. AS.ANWUM SNANAFS

- INA. (’3’6@?1121@%), quamaaﬂwﬁwmé’a, W.A. 2561
a ¢ a ¢ ¢ Ao
- M. Gveeaninedwosuszenduazmaluladdme),
PNANTUUNTINGT, W.A. 2557
- qe1.u. Ulesialiuagianwedwes), univendufalinsg, w.a. 2554

- e, (3NTTUATRINE), W INedenalulagasuns, w.e. 2556
- AU AINTSHYIUEURA) LNYSAREUTURY 2,
WIneRemnAlULABaIUS, W.A. 2553

- 9A.8. (MIUTmsuneauazassyUlan),
WINIRemnAlULAEaIUS, W.A. 2562

- A3l (MIUTmMsnuneailuazasisyulan),
W Ingaemalulagasuns, w.e. 2556

- d@0.u. (@anUnunssuenans) (English Program)
WNINGRNALULAENTEIDUNAITUYT, W.A. 2543

L% 6§

8. AT.ANIU

s

ATUIEAWY

ES]

- 289, Genssudidnnselinduarlvnauind),
WIngraemaAlulagasuns, w.e. 2563

- 9A.u. (mnssudiannsedind), univendemaluladgsus,
W.FA. 2557

9. A3.0A R gaAneY

- Ph.D. (Geotechnical Engineering), Saga University, Japan, W.f.
2558

- 2.4, (rngsulesn), ininedemalulagasuns, w.a. 2552

- 9610 Bmnssules), uienduinaluladasuns, w.e. 2548
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9 | o n3.01%nd gaude -qe.0. (Aennssulesn), uninensemaluladgsuns, w.ea. 2564
- e, (Anssulesn), iningraemaluladgsuns, w.a. 2557
- 9A.U. (Aenssulesn), gudnarsumingndewmalulagsvuees
AU, W.A. 2554
10 |0 3nussed viewduns | - aa.u. (eanssulii), imninendewmaluladasuns, we. 2562

- 9p.U. (enssulnih), inninerdumealulagasus, w.a. 2557

11 | ®.

§Ang 41939

- 9e.4l. (maluladnstuguianuazuinnssunisuan),
WMINRUNALULAENTTIBUNAITUYT, W.A. 2560
- 2e.U. (Aminssulannis), uningraemaluladgsuns, w.a. 2551

12 | ®.

SUFNA NIAUNAS

- 9.4, Arnssusannseling), wﬁwmé’al,wﬂiuiaﬁqiuﬁ,
W.A. 2562
- 9A1.U. (AMINTIULATRANG), UnTInendewmaluladasuns, w.ea. 2561

13 | ®.

WIRUD Yau

- 9741, (FMINTTUATBINAUATITUUNTTUILNNS),
WMIngaemAlulagasuns, w.e. 2562

- AU, (AFINTTUNYATHALDIWNS), InInedemaluladasuns,
W.A. 2559

14 | ».

- 2A.0. (AFNTTUINTANUIANLALADUNIADS),
WIngaemAlUlagaIus, w.A. 2563

- e, (Amnssunsauay), ininendumaluladasuns,
W.A. 2558

- qe1.U. Gmnssulnsauwnaw), unninedewmalulaggsuns,
W.A. 2556

15 |

FNINIA ANTIUUN

- M.Sc. (Civil Engineeing with Industrial Placement with
Structural Engineering and Project Management),
University of Strathclyde, U.K., n.f. 2561

- .. (AEnssulesn), dMINgIaenNYASAIEAS, W.A. 2558

16 | ®.

suUns watan

- 9.3l GmnTsugaang), ininendemelulaggsuns, ne. 2561
- AU, (AFINTINRRAIMNTT), unTInendemaluladgsus,
W.A. 2558

17 | 9.

F5vimd waaTan

LA (%aﬂsimwumimam%’jugﬂ), aonvumnalulagnsyanuinan
WIAMVITAINNTEUY, W.A. 2563

- AU, (AFNTSUTTUUNISHER), d@an1UinAlulagnszaunalan
AMNYNTANANTEUY, W.A. 2559

18 | ®.

q37IMd uAgan

- 9A.4. (BAINTTULATOINAKAL TEUUNTEUIUNNT),
W IngaemAlulaggIuns, w.e. 2561
- qe1.U. (Amnssuedl), ininerdenalulagasuns, w.e. 2558
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PLOS:

[

Tpoufinmeitislunisoonuuy Wead uvunumyimnssy sawuu 2 87 uae 3 IR 1wy
LUUIILNIINAYD9T LuLALAT 03905 WUl warunudeasiniuay
Sidnnsedind ieldlumsndnlfedsgniownuinnsgiu
Usggndmnufuaginwemadmnsanitemilasssiuazuidymeusudadslnldedn
RETRETAEL

Usggndld muaunsiau wazidensogunsaindnveseusudalielmildegamngan

i uagdseyndldgunsaitazimaluladiedesiuszuud omsszninegunsallueu
susiadelllaognsmnzay

fnuensudmsdnns Maunuu svuadvsne Suiiaveuluntii wasvirausaudu
Fould ognsliuszansam

ansafnsedearsiugiogluindnienssy v Indu uazyanasialy ledegasdl
UsgAvBnmaignan Aeansaume nsiauoNay wagnaideuneauy
THmalulagn1erouiilaesarasaunAlUNITLANR JUAL TIUTI taziilansuegalu
msdenldteyanazaiulmiioUszgndldnuiidesnts lneldnagnénsiFousd
NIRRT

andulaluaniunisainisiminssulaegissauasu neldunuimuazausuingauniy
NTOUNIAIPIULALITIOUTTARVTN UdRaudunadosdinigldnsounfinivesesdns
wardinuasesssnlunisaniiugia lnerdadawansenunuiuilfifaina saudsuiun
MalAsughe dau uazdandey
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uAD2.

2.2 Categories of program learning outcomes (PLOs)

PLOs Specific LO | Generic LO Level
1. Tdpoufiamesyisluniseaniuu ieass o Understand/
LUUIIUNIIAINTIY TNLUU 2 3R wag 3 Applying

Tf 19U LUUIUNIINAYEIT U ULAY
105 099N wuUIUNISlNT 1 waTuNUAT
rsasliihuazdidnnsedng weldluniswdn
f08199NABINILLINTFIY

2. Usegndanuiuarinuznieimnssuiile . Remember/
nATzlazLAUgymeusudas il Understand
BRI

3. Uszgndld muaunsieu wazid euse 3 Apply
gunsalnanvessueud adelnilaogng
Wiagay

4. faun wazdszyndldgunsaluazineluladi . Apply

\Aoatestuszuvdeansszninegunsally
susunalylrlaogamunzay

5. Tvinwen1sUTMISTIANIS 1UNLY AAUA 3 Apply
Wanune Sudaveulundd wagvieu
srufugBuld egeliusyansam

6. aunsnfAnsed oasAul T ogluividn . Apply/
Sengsu AMTnau LLazqﬂﬂaﬁ"ﬂﬂ IGREAR Analysis
fiuseansandaenan dearsauna n1sg
LEUINAIIU UANITTEUTIBIY

7. Tdwalulagnisneuiimesuagansaumnealy o Apply
N13WE AUAL 59U waziIasag e
Tunsidenlddeyanazaaiugniiile
Uszgnaldmudidesnis lagldnagnsnis
Foudiivanyay

8. sndulaluaniunisainaiminssulaegna ° Apply
50UABU NMElAUNUIMLAZAINTURATOU
AIUNTBUNINTFIUKAZITTEIUITUIYITN
UfuRnudunadesinegldnseunfinives
aeAnshazdInuiiasusssuluntsaiudis
lagA1dadsmansznunuwuIvidanna
FIUAIUTUNNIALATEEN D d9AU uay
Aandou
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BUINIVIANEIN

uAD2.

NAAWSN1TEBUIAIN TQF 2565
sEauUSYIne

4 g v o = v
nagnsn1saaunldwmuInsEeu;

nagnsn1sUszIliuKa

o val
1. A3 (Knowledge) mnu3i
FufunaziivawesonisilUufuR
reganndu3 Uuldanus iens

P19

(1

2)

Tgnsseumsasulagniugiseu
Jugudnan

Tilasin19398 (uaadila
AULDY ATOUATT deAlUaE
INUTIIN)

SoRansuserany noulaym
Inglitn@nwieumssunaudn
veuSeuiievdoyauneiue
wasuanInLAniuanUdsy
ﬁ’mﬁauﬁfﬂﬁﬂmuaz@aau
(WleuIgNINAUILALHANTENU
YDINTHAILIAULBS NTEFN
Anuiuinnssuuazady
AUsenoun1s) waeliiuaimg
wavANLARTILANAIaY (390
AULDILaZdIAL)
Feyivensiidanundsavglu
FrufiRdeauyeiu
Uszaumsalnsalnutin@ne
Wiguleuwayase
anunsalvesdgmeiudiau
LAy IRUEIIY

(1)

2

msldUpaeunuuUsiuuaz Rl
dotamg eudlaludemi
@ou

msianauuuladinAneu

(Extended Response Question)

2. yinwg (Skills)
2.1 yinveMsiseuINsiseuIeY

auadlun1sUUR wazns
UFulgaiaunanuivents
Usznauenim

v o

2.2 YiNuLAURINA

daasulyiinisdnnisiseunisaou
fnAnuletiRonssudeasuas
Tdnwegagnies Lzl
AMNegvEeN1¥IRNUsENA
Tdn@nwniaueteyalagly
sUuvunazmaluladfianyay
waznszsuliinAnwiiuds
ANdALazUselowiainnis
THmaluladansawnelunig
WiausuazduAuToya
WoumeuTiduAeteetu
ASLYNTEUIUNSARIATIEIT
AMIAFNERNS WATATINANENTDENS
gnFpwussdeuTs

(1)

(3)

Usediuvinwennsldnmwndeans wa
NNSEeUlURBLIYULAZINNNT
UNAUDIUY
Usgiliunnanugnaedlunisly
waluladasaunaiionsine
wardududaya saiaisnisi
gnaeslunsdavintenarsnie
N3
Uszlliuannisvindedounasay
Feuiiflduniertostunisld
NITUIUNTANIATIELT
ARAFNENSLATATINAIERNS

3. 9585554 (Ethics)

Trin@nw1vinau Auadn fnw
Jgyvoswmuies Jgynnedany
wazgAuiielunisviau ns
A99UATIIAT NTkiaBNIIU A3

(1

(2)

Tuvuneseusntaluanuay
ANINLUUIINAAINBYU
(Restricted Response)
Tduuunegeuysiy wuuldenmnay
(Multiple Choices question)
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uAD2.

NaaWSNM3l3euTAN TQF 2565
sEAUUBRYYNS

3 oo v o = Y
nagnsn1saunldwmunsSeu;

nagnsn1sUszIliung

iguAnAsEgRaneLieslunis
Uaueisnisunlatlgym

2 thinwiiauelymaindes
TnsunsnuuaAnnITRAUTgE
@LﬁmﬂamﬂLﬁamﬁﬁ%auaﬁmm
fepnunsentin wagn1sufuRnu
Adufinsiudnden

(3) HaounargTousiuiueiuse
wWisuiflsumnudunaiiodae
Tdegnandedda

(@ nagnsnsUsTliuNanIseus
AIUANSITY 38555

(3) dunangAnssun1sinionseu
nsnssdonan auldlangng
feLilos

(@) msafumaulnegaounaziisey
FENIVINSLTBUNITARY

(5) Msliuazyieun1TReu;
(Reflection) kagn13nAAY N3
DAUTIBLUUNALLAYIIEUAAR

4. dnwazyAAa (Character)

(1) SnAanssunsiSeuntsaeuiiiu
ﬂﬁiﬁ@ﬁﬁﬁﬂawuﬁmismwmﬂﬂa

(2) 9PAINTINNISITIUNITEOUMIY
mMsefus1enay

(3) dAN3iSEUNISARUAIBNSIAVI
F89UNGY wazhnausludu
1Sou

(1) UsglluannngAnssuuagnis
Lan9eaNIBILNANYIYaIEYIN
AanTsu

2 dunmannistranusiuiiolunis
pAUs8

(3) Uszfiuannanudnivuediou
FIWNGUINULAZINAUARTY
youflousiy Fusoy
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NUINIVRANL

uAD2.

PLO

s oo ¥ o = o
ﬂaq‘l’lﬁﬂ'ﬁﬂau%‘l%w AU m'il,iﬂug

nagnsn1sUssliung

Tdnaunimosvigluniseanwuy 1ie

Wousaaunsalvanvase e udadelvy
pegnamaneau

2)

TnAnwlaiiRenssudeaswuuans
PN90YNTALIU
IndnAnwdnauedeualaglduuuy
waswaluladfiunzay waznseauli
inAnwiuisrnudruag

2

1. (1) WnsseunisaeulaadudFowdy | (1) THuuuneaeudaiely
A IUUNUNMSIMNTIL Uy 2 I AugNang anwagAnMLUUINR
uaz 3 R Wy wUUnUInaTestunY | (2) daianssudarany noulleym Tagln A1mau (Restricted
wazededdng wuunumaliih wax HUnAnwI8 UM ITLND UL YOS Response)
wuinsaslvlihuazdidnnsedind iile iiehdeyaunefuse uazuansm | (2 Tuuuneaouysde
Tdlunsudnliegagneieamnuungg AacuuaniUdsuduilewinAnwiuas WuULRBNABY

Qaau (Multiple Choices

(3) Fainensfifianudemgludud question)

\Retomnudsiiulszaunsalngg (3) Msafernulagiaeu

WifutndAnwm uazElTUTENIYINg
\SgUNSaoU

(@) MsWeuaiouns

15813 (Reflection) uag
SRRy N130AUTY
WUUNGUUAZTIHYAAA

2. Ussgndmwduasvinugmdimnssy | (1) duaSuldinsdanisSoumsaeud | (1) Ussliuinuenisld
Wensinseiuaguidaymenueud tnAnwamsaldvalulagnig malulagnig
atelmilasgamngay Ao mBsTHaraTaumNALUNIS AN IABTLAY

widgym uazUszandldnnnusiv q ansaumelung
agsgndedliinanlumwilvenie witlm seannis
AENIUsEIA Seuluieassulazain
2 Tin@nynhauedeyalagldzunuy M LEUaY
waziyaluladfvanzan waznseduld | () Ussdluanaugndos
nAnwiud s udReuay Tunmsldmalulad
Usgleviannisldnalulad asaumAiansAne
ansaumelunsinauenasduau uazAududioya T
Joya Brsiigndedlunis
(3) weumneuiitdusdesiunsly IpvienanInIIvINg
NITUILNSARIATIEY wavdseandld | (3) Usuilluainnisvi
Awslvsinudidesnisesnagnees fodounarnudouiia
dnuieadeatunsld
Uszandldaiuslviu
Yy aimnssueu
sudasislniogna
Wz
3. Usggndld AIuANNISYINIY wae (1) duaSaliinisdansBounmsaeudt | (1) Ussidiuinuenisdeans

fiUsEavEnm Hean
nsieuluieussulas
PMNNSUNAUDNU
Usziliunanugnaes
Tunsldmalulad

68



uAD2.

PLO

s oo ¥ o = o
ﬂaq‘l’lﬁﬂ'ﬁﬂau%‘l%w AU m'il,iﬂug

nagnsn1sUssliung

Usglgvdanmslamalulad
ansaunalunsiauswasduau
Joya

(3) Sananssusernnn neudam Tngli
UNANYIOULASHUNDUT DT UU
Lﬁaﬁﬁm&amaﬁﬂiw LALUAAIAINY
Anusanidsutuiiouindnwiuas
Keou

ansaumeAionsAny
uazdududoya v
Fsiignaedlunis
nViLeNEINEINNNT

@) W wasUssenaldaunsaliay
wieluladiAetosiussuudens
seringunsalluenueudadelale
pg1MINT AN

(1) TnsseunisaeulaeiugFewdu
AugNaNg

(2) daRanssudesnnn meudaw Tneli
UnANBI8 UM HLND UL DS U
WlerhdeyauneAuse uazuanin
AouiiuuaniUdsuiuiieutindnuuay
Keou

(3) dainensiifianudemgludud
Aendeunuusduuszaunisaings
Tidutindnw

(@) TinAnwvingu Auadn Anwidgm
99RUL0e JnveiunsEuIung
nan selgmyieinuimnssy

(5) tnAnwiausLLINIINITLATY
MIAFINTIY el loT

(1) THuvunaaeusaielu
AN¥EAIILLULIIAA
AMOU (Restricted
Response)

(2) TuvunageuUsie wuu
wenmau (Multiple
Choices question)

(3) Mmyasnranulaggaau
wagfiSeuseninwinis
ISeuUNTaDU

(4) M3\ VU TDUNS
L’%&’Juﬁ (Reflection) way
nsyaAY NsenUTIY
WUUNFULAETIBYARR

(5) ARNWZNITUSUITINNG T 1AL
Mrumtvang SuRnveulunting way
nuswAugduld egnadiusednsam

(1) Wnsiseunisaeulaedud oy
AuGNaNY

(2) FnRanssudesnnn meudaw Tneli
UnANBI8 UM IHLND UL YOS
WlevhdeyauneAuse uazuaniny
AouiiunaniUdsuiusiieutindnuuay
Haou

(3) daAnensiifianundemgludud
Aendeunuusduuszaunisalngs
Titutindnw

(@) TinAnwvingu Auadn Anwidgm
YDINULDY VYNIMIIIUNTZUIUNT
nan NIty nveaulcINgIU

(5) tnAnwiauskININIsKATY
ANy men1stilyaiuseivg
uarANNIADTIVIAL

(1) Tduvunnaeusniialu
ANWULAINIULUUINNA
AMOU (Restricted
Response)

(2) TguvunageuUsie wuu
wenmau (Multiple
Choices question)

(3) Mmyasnanulaggaau
WaEHSEUTENINYINTS
ISPUNTEDY

(@) M5\ VeudEToUNS
1383 (Reflection) uag
nsARY N150AUTIE
WUUNGULAETIBUAAS

(6) annsaAnsiedeansiugiiogluudn
Arnnssn FTndu uazyarainly 1a
ogailusEavBa ey de
ANTAUNA MIAUBHANY Wazn15iTeu
18911

(1) dafanssumsiFeuntsaeuiini ns
doanseuAnszvinayana Tnsuys
AMUSURRATEU wazn sy duiiy

(2) FafanTsuMITeUNMTABUMEY N3
oiUTengy Ansimuamined

(1) Twuuneasusnielu
ANWYAULAINIULUUINNA
AnaU (Restricted

Response)
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uAD2.

PLO

s oo ¥ o = o
ﬂaq‘l’lﬁﬂ'ﬁﬂau%‘l%w AU m'il,iﬂug

nagnsn1sUssliung

Farau MsNauHLIY WleuITg
Inquszasdditmue

(3) dAN1sSEUNITERUMENTT AT
Tenungy uazdiauslutuiion

(2) mMsasmnulag
HApuLATHSEUTENIN
MnsiseuNsaeu

(3) MsTEUALTIBUNS
L%EJ‘L!? (Reflection) way
nswaAy N3eAUTIY
WUUNQULAYSIBYARR

@ lowalulagnisreuiamasuay

ATAUmALUNITUAN HUAY SIUTI
waziiansugadlunisifeniddeyauay
Ao Ussgndldmuiidoanis
Tngldnagnsmaisousinyan

(1) TnsseunisaeulaeiugFeudu
Audnae Hnvinwelunisaiua
Wugud

(2) dnRansudesnan meudaw gl
tnfnwieunssunowdieaseu
ilevhdeyauneAue uazuaniny
Antuania suudieuind ey
Heeu

(3) dainensiifianudemgludud
Aendeunuusduuszaunisaings
Tuutinfnwn

(@) TinAnwvingu Auadn Anwidgm
Y9InULe9 YymmenunszuIuns
wan selgmmieinuimnssy

(5) tnAnwiausLLINIINITLATY
MAAINTIL Mmensldvueud
YNAIMNTTH

(1) THuvunaaeusaielu
ANYULAIDIULUUTINR
ANMOU (Restricted
Response)

(2) TuvunageuUsie wuu
wenmau (Multiple
Choices question)

(3) MIasnranalaggaeu
wagkiSeuseninwinis
ISuUNTaD U

(4) M3\ TeudETDUNS
L%EJ‘L!%’ (Reflection) way
nsyaAY NsenUTIY
WUUNFULAETIBYARR

8) dndulaluanrunisalmimnssula

p81958UABU NMElAUNUINLAZAINY
SURAYBUANUNTBULIATFIULAY
95381055031 UJoRaudunadion
fnelanseunAnivesesAnsuazdanudl
a3e555ulun s iuiiin Ineadeds
nansEnuam WU URaNa Sauda
USUMMNALATYENa deay wardandeu

(1) TminAnwyiaeu Auadn Anwinseu
NIATFIULALITIIUTTAIVIAN iy
g1Na LazdenAaeItuuSUNAIUY
\wswsia druuardndoundon
AsuEuednIuN1sallarN1SRna Ul
MIUIAINITNE LU a9

) duaSulifinisdnnsseunisaoud
TnAnwlaiiRenssudeaswuuans
megedaau luwdeiitunis
AATANIVARRILAERAUTRYA
wieldlunszuiunisindulamasu
Arnssueusunagell

(3) HeeuasdiBeus e

Wisuigutymanuidmnssueeud
atllloeldies wrndondva lagld
feg e ndeddvia niesilnagua
D8 ANZE

(1) Twvunaaeusnisly
ANWULAINIULUUING
AMoU (Restricted
Response)

2 THwuunegeuusiy
LUULRONABDU
(Multiple Choices
question)

(3) msassmaulag
HApuLAEHiSEUTENIN
YN YUNTEDU

(@) As\VpudryiaunIs
13813 (Reflection) uag
nsYARY N150AUTIE
WUUNGULAETIBUAAS
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uAD2.
3. WHUTILEAINITNTZAUANUTURABIUNAAWSNITLT8UINAIANIIvamEangns (PLOS) LaziIAIFIUNE

N133UIAUNTOUNINTFIUAMIATTAUIAUAN YA (TQF) 3NNANENATEI183v1 (Curriculum
Mapping)
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M131991 3.1 UNUTLARINIINTERANNTURAYOUABNANTIBUTINMENEATEH 187U

UAv.2

nuInYAN NI
® AUSUHAYIUNEN o AUTURAYBUTDS
" s Lo 1. Aus 29Ny 3.959855Y 4. aNUEUAAA
NaN1IEBUINTEANEEIIeIN i '

1.1 1.2 1.3 2.1 2.2 23 3.1 3.2 33 4.1 4.2 4.3 4.4
1. ngudviunudnuialy
IST20 1005 msimsaumma:?iam% fia o o o o o o
IST20 1006 | awussauznifens o o o o
I5T20 1007 | Arudunadios ° ° ° o ° o
2. MFIRTIMAN
IST30 1101 | mwdnguilanisdeans 1 ° ° o ° o °
IST30 1102 | amwndsnguidienisdoans 2 ° ° o ° o °
IST30 1103 mwwé’aﬂqmﬁa%}qﬂizmémﬁmmi o L o ° o °
ENG51 0010 | amwdanguémsuieans 1 o o o o o o
ENG51 0011 | n1wsangudmsuienng 2 o o o o o o
3. nguAvdAnuidluwuuiden
IST20 1505 | Aad3dny °
IST20 1506 | dunwesATI .
IST20 1507 | ngvangluiinuszsiu L
IST20 1508 | wwiBald o o
IST20 1509 nsdeansedeisydnsnm ° °
IST20 1510 | guuwaiowsss d
IST20 2506 Wushaduiusyuruiunguedn o
IST20 2507 udyufnw L
IST20 2508 | #nidwes o
IST20 2509 MnssuAsulaniia ° °
IST20 2510 | AaTInAsughamyuieu o
agUunuiinsnszateauFuRnTay ) ° ° ° ° ° ° ° ° ° ° . .
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M1319 3.2 UWNUTILAAIAINEADAARBITENINNNINTFIUNANITITEUIAUNTOUNINTFIUAN
WaZHAANENTSISEUINIAANTIvRIWANgAT (PLOS)

® ANUSURAYAUVAN

9

a

[

9

=

AAITAUIAUA

AWILAIYIH (TQF)

uA.2

a

o

= 14 1 a
UINTFIURANITEEUFIAUNTDUNINTFIUANAITTAUGANRANYILAYIR (TQF)
A - Sy 7. | 1 v 1.A2u3 2.9nwe 3. 338555 4. AnwaLYARS
NﬁaWﬁfﬂiLiﬂugﬂﬂqﬂﬁﬁﬂﬂlaﬂﬁaﬂQﬂi o L
R < B B B R N = B B A T N S A
- — — - - N N N N N N [} [} 2] © < < < < <
lnoniumeivislun1soenkuy WeafuuumAAINTIY NIWUU 2 36 wag 3 T7 1l LUUIUNNAYETUULALIATEIINT
o - - i vy ” °
wuusumsliih uazuudnestifuay8idnmselind weldlunswdnldedsgndesniunnsgu
UsggndnuiuasiinvemAmnssufionsimswiuasuidymenusudadelndliegamngay e|lo e °
Uszandld Aruaun1svieu wazileusenunsaindnueseususalislnlldeganunza ° ° ° ° °
W wazUszandldgunsaluazimaluladiiestesiuszuvdoansseningunsallueususalislniliogamunza °
Trinwen1suimsdianis sy dwuadwang Suiaveulumig uagvhausuiudduls egniussansam ° ° ° °
a o4 o val a & a a o 4 o Y 1o a a v -
anunsafnsedeansiugiiegluivi@nimnssy Jvdndu uazyanaiall Idegniussansawdiednan feansaume Msiausray
[ N
wawN1ITLUTIEI
ldwmalulagnsreuiinneiuazansaumalunisiainn dudu sIusn waeiilasugalunsdenlddoyauazainuiluiie
Y dy y ¢ A wd [ [ ] [ ] [ ] ®
Uszyndldnuiideants tagldnagnsnisiSeuiiivanzay
fndulaluaaunisalmdmnssuliegnseunsu aeldunumuazausulinveununsouinsgIulasasseussaindn U§UR
sudunadlosinelinseuninesesrnsuazdnuiiasesssulunsduiuiin lnamidwanssmumuunuiifana sudaudun o|lo|e@ o oo o000 e oo
MuATYgie dean wasdundoy
a‘gﬂLmuﬁmsnssmﬂmw%’uﬁmlau ® ©6| 06 0 6 0o o o o6 o o o o O o 0 0 0 0 o
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A1519 3.3 LHUNLEAINITNTZANYAIUSURATIUADNAANSNISE58U

¥

3
L]

HRUINIVIANIE @ AUSURNATDUNAN

AN Ievemangnsgsnedu

S187391 PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8

nguiTRUgIUMANImaniuazadinaans
ENG51 0101 fiwadinfiugiu .
ENG51 0102 Lavdndauavasnisi °
ENG51 0103 wyunu °
ENG51 0104 #3lnaudi °
ENG51 0105 fwatinvadinines .
ENG51 0106 W¥Adinuaaun3n °
ENG51 0107 $1uiuidisdou °
ENG51 0108 Afinuazaunius .
ENG51 0109 Uswusidesdu .
ENG51 0110 USWus °
ENG51 0111 @unsigaouiug .
ENG51 0112 adi@drinssy o
ENG51 0201 ﬁugmﬁuaqmsamqa °
ENG51 0202 aunavadisauazliiug .
ENG51 0203 misimdeuiiluszunueseynia .
ENG51 0204 adinernansvasiva °
ENG51 0205 uwssmalniuagauali °
ENG51 0206 nszuauazaususiwdnlidi °
ENG51 0207 UfjuAnisiandluii .
ENG51 0301 Ladiluvi °
ENG51 0302 Wussiadl °
ENG51 0303 ansazaneuavaunaiadl °
ENG51 0304 ipilAawandauiuasuounsin °
nfjm%mﬁugqumﬁmﬂssumam%
ENG51 0401 auvasndelunszuiuniswan °
ENG51 0402 lavguaznszuiunsnienuiou °
ENG51 0403 ipdasloviluuauiedasiiotalunisndn °
ENG51 0404 N3zUIUNITHER °
ENG51 0405 1p30ednsdiing .
ENG51 0406 L57dinduay ianmoulndn °
ENG51 0501 ﬁugnunmﬁﬁﬂuuw'ﬁmﬂﬁu °
ENG51 0502 nsideuwuuluin °
ENG51 0503 SolidWorks @ wiuaudigunuunena ° °
ENG51 0504 AutoCAD dwsuieinssy ° °
ENG51 0505 Uifinsasnstususunuy .
ENG51 0601 WwaAansilisulusunsuneuiaines ° ° ° °
ENG51 0602 nsieulusunsuluneu ° ° ° °
ENG51 0603 mslusunsululasmeulnsaaesnienie ° ° ° °

Twneou
ENG51 0604 msilisulusunsuaiuay Arduino ° ° ° °
ENG51 0701 3fINTFUNANIY °
ENG51 0702 Ienssuvesiva °
ENG51 0703 9aufansveaynia °

umg.2
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umg.2

ENG51 0704 naransian .
ENG51 0705 nalnidaszunu °
NGUAVIINTIAUMIAINTIUAENS
ENG51 0801 MM53tAs1E9ashninseuanss ° ° °
ENG51 0802 m3itasnziagasiniinseuaadu ° ° °
ENG51 0803 gunsnididnusadindiugu . . .
ENG51 0804 ipdasdnsnaluiii ° ° °
ENG51 0805 UfuAnsluiin . . .
ENG51 0806 UfjuAn1s8ianvseiind . . °
ENG51 1101 M13RUNIARARIMNTIU ° °
ENG51 1102 n159ANsgmeanvingsu ° °
ENG51 1103 msfnwauaznisindeulm ° °
ENG51 1104 A1S1NUNUNSWEINTOIANT ° °
ENG58 1201 eslduisseou 1 ° ° ° °
ENG58 1202 a8ldu1sseu 2 ° ° ° °
ENG51 1203 nisdeansmenmsidieudavaie °
ENG51 1204 vinwznisuausuaznsindulnnsiiin °
ENG58 1401 wielulaundindimnssuy ° °
ENG58 1402 naransvediva ° ° °
ENG58 1403 W5In5eyingIu ° ° °
ENG58 1404 n153ATIgsALLAIenLazAULEe Y ° ° °
ENG58 1405 nafanildaruin °
ENG58 1501 mﬁmswsﬁﬁmﬁﬂussﬁqﬂ °
ENG58 1502 Naf@niuasaslazyns °
ENG58 1503 vauransynaudai .
ENG58 1504 Wafa@nsn1smuas °
ENG51 1501 WUUIaeInAdinA1an31895suuaAIuAL °
ENG51 1502 SylonanunivaessuukaznIsinsey .
HAMDUAUDY
ENG51 1503 N1509n4uugunsnimuananamnss °
ENG51 1504 UfURN1500nuuuszuunIunudnlula .
ENG58 1601 #uguenusudlyifh . . .
ENG58 1602 wialulafvasuunings ° ° °
ENG58 1603 msuUszquasameUszqueaiunmeizotueus
IWﬂq [ ] [ ] [} [ J
ENG58 1604 dnsnalndmiueusudli °
ENG58 1605 syuudsmasdmsuenugualniin °
ENG58 1606 dunesinosdmsuanusunini °
ENG58 1607 miieaiuaueunmuzd miveueudlnih .
ENG58 1608 syuunsdeansuuusaudadmiuenueusivii ° ° ° °
ENG58 1609 aunsalunmsgiudmsueueudlni .
ENG58 1701 mmﬁlﬁmﬁwﬁmﬁusaauﬁuazizwé”mluﬁa °
ENG58 1702 iuesuasdoyaeueus ° ° °
ENG58 1703 mﬁL’%&Juim%‘iaﬁnﬁ%uﬁugmuazmiuaquﬁu ° ° °
AusususuAS R LUTR
ENG58 1704 msdmsuazladalaisdu ° ° °
ENG58 1705 wsmBuidfuilsdmiuiosfiRmaueuidasy .
ENG58 1706 tipsUfjufinsiduwesuarszuudnlulif .
ENG58 1801 $MUAIASFIUUAZAITIALT °

75



ENG58 1802 S¥UUMSUUES d1mSUNISHaRLUUTIWLIAN

ENG58 1803 mslkimagslunseuiumsnan

ENG58 1804 msfimundumnwesianuazdaya

ENG58 4000 1A5991uluuysang

NENIVNADNUIAUNIIAINTINAENS

ENG51 3001 msiwsevianneeansaglusunsy SolidWorks

ENG51 3002 msdimsizinsdusaelusunsy SolidWorks

ENG51 3003 msldlusunsa LabVIEW fiugiu

ENG51 3004 msiudeyasiaelusunsy LabVIEW

ENG51 3005  msmupuiriuguanaziuleya

ENG51 3006 nmsthisinuimanuasud v

ENG51 3007 annuAaaLAzieuaugusne JUnse uagns

ponuuuaunsal Judia

ENG51 3008 nsldlusunsy MasterCAM

ENG51 3009 msinsgiteyadielusunsuniulnmeu

ENG51 3010 msUszananatoyavuaive

I BunesInUesETTNE

grimmsUssgndlddaygussAvuarnisueaiiudag
ARNTIMES

YAV UEUA

ENG58 3011 dgywawizidownsimassueiusudadelvd 1

ENG58 3012 Hgymanizizsamsiamnssueueudadslng 2

a A

ngudvndanterudiunisilassusuiuansunssy

8
9
&
9

nauvNRenaunaRNWILRNLAYN (CWIE)

1a

nguIvIENNANE

ENG58 4500 @Sauaniafnm

ENG58 4501 a@unadnu 1

ENG58 4520 lassnudmdwimnssueuausaialv

Overall Mapping
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5. WHUNLEAIANEINARBITEUINNANSNTEBUSNAANIIvaMENgAT (PLOS) AUNINITFIUNENNSITEUS
ANUNTBUNINTFIUANATEAURANANEUVSYIR (TQF) Uusy1vaamninende Ananuazdudining
UszanAuaziinweiianduluanassedl 21 (11 7 f1u vesuninends)

UINTFIUNANTITITIUZAIUNTOUNIATT I WANIEEUFVRaNgAs
ARIFAITLAVGALANYIYIYIA (TQF) PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO9
1 ° ° ° °
2 [ J L] [ J [ J [ ]
3 °
4 ° ° °
USUeY 19991 INe ¢
Humanware ° ° ° °
Orgaware o o ° °
Infoware ° ° °
Technoware ° ° ° ° ° °

o o o= s
AalAN B UMTIAIWIUSSAIA:
vaudimdnInermansuazinalulad gi

%3 ° ° ° ° ° °
niissIu ° °
niideyayn ° ° ° ° ° ° ° °
afigu ° ° ° °

vinwensnduluanasswii 21

C1 Creativity and innovation o o °
C2 Critical Thinking, Complex
Problem Solving and Learning ° ° ° o °
skills
C3 Communication and negotiation ° ° o °
C4 Collaboration, Teamwork and
° ° °
Leadership
C5 Computing, information,
° ° ° ° °
technology and Digital literacy
Cé6 Career and life skill o ° ° °
C7 Cross-cultural Understanding °
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e ulsueszuia andududsin sullufaasugie deu wagiausssy Wothwnamldlunisimun
nadwsnaseusfimaniiwemdngas MntuennsdsuiinvoundngnsrUssrusiufuiionssanonadns
msdeuivemdngnseanunduin aud inwe wazviruaf uazaieven d31e3vMmendnnns Backward
Curriculum Design Tﬁlﬁwé’ﬂqmﬁﬁuaﬁaLLazaamﬁmmmﬁmmwaa;ﬁﬁdaul@fﬁauLﬁa FIUDIANAAD
Auddevied wagiusia vesmInendewavdindgimnssumans laednszuiun1snumiuwasysuuse
véngmsiiviuaeiliensuseuntsnuvidelsiiiu 5 3

5.2 N3TUIUNITIANITITIUNTTEOY

nangnss linauumslunsdanmsiieunsaeulaeyatuiieliussgimnemunadndnis

Souifiszylilu mne 4 wansiSoud nagndnnsasu waznsuszdiuna) lnonszaneidvaneuazaing
Suiinweu asgsiein iaenndesiu adnlvinisSounsasu masouifivernvanefiaenndostunadns
M3Feuinaanimesein FauuuusEens U UANNs dmun Msfnwgau nsedusie anfafnw N3
Souduuulitymidugu weensSeuduuulilasnudugiu mulvmsaduagliidnsunisudedusis
aeluazaneuen videwuuraunay MiuliAansouiuuuysanns maeudiuugiEouildmsin ms
uduity waznisaivinvenisiseudnaendin

aNgnslanvuawuINIIN1TUsEiiunalinaInvalewuIn1e/35n15 1wu A5l rubrics, marking
scheme, MsUszifiunaainmsdananginssy (Judu Tnelildnsussiiunafiaonndosiuisnisdans
Fous uaznadndnisSeudiidmun wdngasazdaliinsussaalunnniansiine Wenumy nszuauns
famaiFoumsaounarnsUssduna edmunuuiniinisuiuuanssuaumaious uenanivdngnsy
fasmualiifiszuuuaznalnfiazsudeyadeunduantndnudmsvllunisusuuguasiauinisdnns
Bounsaey iielussarnudiiamunadnsnsisousiiaaviseméngns
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5.3 n13Useliun15ussq PLOs Uaslisey
ndngnsldimuniysiaussaugresindnwn (Performance Indicator) d1nsuusaznadnsnig
Souifinaniwemdngns fogdsulunaruneindivun wazidenltiniosliofnuazuszifiunad
Winzay Wy Jedeudelliou s1eeu nsiauelaseu gy Rubrics, Marking Scheme #138n15844n6)
woAnssy TunsUsadiu eUssidiussfunsussaunadwsnmaisoudfimeniwenindnw wWisuiflsudu
NN wavasulugseaun1sussanaansnsiseusvemangns dnsimunisnisiieunsaounas
wesilonsUszidulu uee. 3 vewsareinilaaeu agunanisuszidiuly une.5

6. deatiuayunisiBoul
6.1 Woueu waznsldiuiinisiFous
AuduinmansAinwidunilsaunaidliuinig Sanmsieunsaeusednng o vemnndnans

UinmaesuTtteLas o fuRnisreuiumoiiuguiinguermsBeusiy (e1msGeusi 1 uazenasiieu
571 2) FeiioaSourunang 9 Usgnaumeiessduuuivuinan (5-20 fivde) eaSeuvua 30, 40, 60, 90,
120, 150, 300, 600 waz 1,500 711l S1urusiedu 68 Wos yniesiadaadosufuoinia fsvuude
Tanvimyunsalsing o (qualnegudussamsuazdonisfnn) 1wy Ledesane projector, LA3ed visual presenter
v05unm, AouRunes il enlesiuszuuindovisdunsndauaziaietnsdunesiin seuuial oudes
(lalsTviu w3esvenendos dlng) wasdnsusudgditinnundesldauegnasaian deiesussetouas
gunsafdelanvimyUnsalivarififiesne avuayuliinsdansdounisaouluseineig 4 vemnudngns
Juldegnaivsgd@nsam nmsdananislivieasowdunw egluanuguaresguduinisnisng windinig
Wasuudainsldves annsavildlneszuuassiesssulatns efnsoid il emssaeunisnsaey
Tnemss HamiiAntuseninnslifesiou aunsauddlaonsatudmindussiifagsneemiuazan qua
Usganuny naenal vinnis

usna3ey tAnwanuiidiunarsiiannsadenviAanssuldmueuaule Wy antufn
WazaunIN auNin Mesindeuluvenn vav suanulasndevesinfnyiasyaains innine1aedissuy
Shwanulaenieuuy key card Tueiasusms 811539175 MORNUAINT LA UTIAANIZYDIAINII
1 iesann ViosufuRnns Jesfulilyaraneusnidunuinaeas wennansvns wagildmihfdnw
AnulasnisUszdmnoimsiuaningrdenasniia ssuudesiunmsiialnlug Idyaashoud suazds
Fuindsinisogidausing 4 vesems dnmnadannilnediueinisuaraniui vinumaiuresoins
#4 9 IesoamsanaiiiesnemnuazmnliuAginisie

6.2 vesufjuins

Audindesilenemaniuazinalulad Lﬂwmmmﬂmqmum%awawgummimmmaq
NNNENGNT iammmﬂm%LmammwmmamLLavaﬂﬂmwiﬂummaumiaauﬂgummi seafuMsISeu
NTADULAZNNTIVY TINVIUTNITUANLIBIIUNBUBNUMING T NNAIVMaENNNEngns aelasunis
é’]’massﬁamﬁﬂ’ﬁmﬁ wielviinAnuilundngnsiaviviuiinveu IiFsuivujiinslneiniediolons
MIAATIIUINAN u,avummmﬂsvmmaﬂgwmi m‘mummmﬂmmavmﬂiumiwmiLsaumiaau
LLameaLmaauaiuwawgummiuu K uenaniaudiaiosden Sslinsirunudaasssulsyanalsydnd
Jdiodndaindasiionainermans visdiuiiiundeafionaruaziadosdioauevenunudonisves
aNgRIkaravIv drdndviaraivnivazdaviuau 5 U lagddsisengnisidauiazaninnisldauly
8 5 U dhanthie evihlsinsiGeunsaouiinunmanamdngnsuazusunswaumangns wazviusens
Yosulszanm auTnshnsomdoyasiaiamih ueninigudintesion fdnassiussanuduniil
iiensthsssnwuasdouneiniesile Tiiianvmieslduetiane
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ﬁm%’uﬁaqﬂﬁﬁﬁmsﬁiﬁu?miﬁ’wé’ﬂqmw%ﬁy@ﬂﬁ anIvimnssudidnnseiing fn1s
fnassiuiinisiininueuasrlassnuliiuinAnvianmsadivhianssusufuldnaon 24 $alus fenens
\esilo F3, F4, F11 uwaz F14 1ilesesiunsdnnisiiounisaeuy ufalaneividenanzvemangnsi
yatumsSsunsasuiBsfoamsuaziininwgauiduinemasuazimnssuiiduuds noulandaie
MsHARLAzATITUANFBINTYINMIALTNY ngauinlddamTemieslfiinng asfuriuaziaiese
[ieseaiumsdnnisiBeunisaeu Uszneude
- ipBesaisanesesdidnnsedindiumnuiigsiianansaaiisansrasiusiilondnusuiaas
Sidnnsedndiunuuiiseansauazidengs inungdmivauiauaziatg (Milling and
Drilling) 114914 RF Wag Microwave WH1I9asiufidukuuyn application
- szuuuvasinglinsslanss Adandees
- iedesinranumieah anuglidh emdun wuuiledle
- ipfedinTgaUnnuguniinguuuiede
- ipBedirTgilassnenuUasmNIE AL IngLaylaTAsI
- ipfedinnzilassenuuasmnaEum L inguarlulasruuuiiede
- iedesinidsunuumesiames
- NABIENENINANTBULUUBUNTILIA
- ﬁaamwaué’mmmﬂmmmﬁqﬁﬁwa"’amu 15 kW
- fullvanvunafidsam 15 kw
- uraudilnesnszuansauaznsslaadu wuvilete
- ipfesiamdanugunuiingindge
- iedeslawesanniadiuaids
- 1AB0sfin CNC
- ndesinmwasdmiudnuaradisiuay
- ynuedesiant 3 Sfuuvameslodlnns il uazeiosfiant 3D dwsuadiatunusuiuy
- gasuinMsesnLuUkarAIuANdMSUBanVTelindings
- gaundeslouazgunsaiufuAnisieudnszuaunsesnuuuaiiaisisasdidnnsednduay
N15U52NaURUNTAIRI LML SRNTLUUSRL LR
- qan3esdeuazgunsal U AT ousnszuIuAnseRnuUUaiRITINA HYuiaLEn
(Microelectronic) wagszuuanainailiila (Embedded system)
- yniedasdonargUnsniufiinistudnsruiuniseeniuainsdidnvsedndtugedu
InsauuAy
- yatesdlonargUnsaiufiinisBeusiveluladfnseddidnnsetind

'
al

- sqmﬂ%qﬁaLLaquﬂiaiiJﬁffﬁﬂ’liﬁaué’ﬂizmumiaammmzwé‘Lé‘ﬂmaﬁﬂéﬁﬁ]a%‘ﬂg
aansnidouseinietedumesidnld (0T) ilesessudsnuggsery-

- yeRnUfURnsSeuinsesnuuisesEumNAgaLasindge

- YASHUINITEONUUUINTING AL LlATLIN

- waRnUURNssEuseenuuusTUUwasdmTulsEyndldaulugpamnssuadelvg

- ernufURNsSuseanuuuszuudidnnseiinddaaiuzlnglddayayUuseRvguuuile
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- yarnUURNsSEuIdmSun1sduATIeLard1aeIIeRs RF, Microwave, UWagn15aAT1es
wsiwdnlaihnnigs
- gaRnUfURnIIssusnsruIunIseanwuUai1nsasdidnnsetindadelmiuuuileiauuian
A
- ernufURNsBeuseanuuuszuuddnnseiinddaaiuzlngl iUy useRvuuuile
- waRnUURNsSEuseenuuuTEUURLasd s UUsEgnAldnulugpamnsuadelvg
- YarnU RN euTdmTUN1sFNATIELALI1a893995 RF, Microwave, uagn153tAT1es
wsimdnlyiihaudigs
- vesftRmsdidnnseniindiiugiu
- JesufiRmsBidnnsoiinddugs
- esUuRnIs loT wazszuudiannseinddaaiuzlnglilygyuszAvguuuiledin
- desufuAnisiseuinsruiunsesnuuuaiinsNdiivuiadn (Microelectronic) uay
JEUVALDINANIA (Embedded system)
- veslfURnmaiseuinsruiunseentuvaitateesBidnnsetinduaznisuszneuaunsal
AIUUMNU AT UUIN LR
- UdRnsseuseenuuustuudwasdmsulssgnaldaulugpamnssuadelvd vav
Feyandosfionasioslfiinsfinaniuannsaldusslenilunis famaiFeunisaeuven
evlundngmsiiannsasesiumaluladasislnldodsdussansam
dmsvaunsalnazszuudesiunmsiialnlvg ﬁﬁ@,mwmﬁauﬁmazﬁqﬁuLwﬁaﬁﬂﬁgﬂaﬁummi
vowesufiRnsusiazusis wardimsnsadanntiasduenmsaniud venmnulunsdldtesufdins
TERETRA fg’ﬂﬁﬂmﬁaﬁﬂ%’m”G’TENm'mmsauimmmﬂaamﬁsiumﬂ%’ﬁawﬁﬂ’amiuazmimﬁ Taeulotn
SunseusuLazaRURIUlA safety card LLa’J‘NQuQJﬁVISL“Uﬂ“UMBQUQUWﬂ’ﬁ(ﬂ’]\‘i q 18 Felunseusuduazajatiu
Fossruvanuasadelunadilulfnuaznisguasnwsasinmssuiunslunsdifinmmnisaianidudy
Tnerdmihvesgudindosileazdalsitimssusunazasuuszdiuduseu q TuudazUnsdne
uaﬂmﬂﬁymhEJmst]%'aui’mmm'ﬁwizLwﬁé’mmmaa (Foreign Languages Resource Unit,
FLRU) evimthiifumbsnuivimihiiduaiunsfounsaey uagiauvinugnianisidisUssing
dsuinAnuluguuuufienauesuentuou iledalondlitinAnuldlinduuasuammanudvnaiiu
AMwIiUsEmAGIsauewnNsseIde TIuienTenkuns@nsnasdenldniisunazinaluladi
suasty sazdielunmstanninueawisssmaliiusy s nmanniu
6.3 Vidayn
Audussamsuazdonsine Wumhsauiiliuinsvesayauazdonisinu Woatuayuns

FeunsaeukaznTITevemIne ds fnsdammninensansaunaiiviuate smenaraenadaafy
VANGAT/@1V13Y1 WAENISISEUNITADU NSAN®YIITE veulnfAnyl Auansdvesunineds lusluuy
NIneINsESEUMAUTZIANAIS o Taun wilsde wlsdedidnnselind fi151 wiledesn9de 11sans dneans
Bodu wallens ﬁ"aé‘l,ﬁﬂmaﬁﬂﬁuaxgmsﬁagaaaﬂaﬁ ifmﬁgﬁa@ ATAMIIANG 9 Metinsdanmsnenns
msaummﬁumiuaﬂ%’ﬂugﬂLLUUSLSﬂwsaﬁﬂéLﬁmﬁu LLazQ’%“UU'%mimmsaLauaLLuzm%’wmﬂsmiauLmﬁ

Aosnsbiviesayadavn/vensuiiieldussnaunisisaunisaeunasnisive Wumaiuledvesgudussaans

4 3 NS neInsasaumAnIliuIn1TnSiUAINABINITYBNTUUINITOE1UTRSE TngaudusTaasy
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Iolviiusnisvesayn lagiseuuvissayasnludinunldlunisuiinuuasliusmstu-Aunilsdeniunuied
nazsIUTIuvasSou i uledgudussaasy (http://library.sutacth) wediuisanuazadnliud
H5uuinisanunsedududeyaldedisasain 1057 angrudeyassulatiasnsnensasaumaussveg
7 Idmaoayniu 24 dalus uenanisslddaniadosiotieduiielmidmnensasaumanussnniidn
Tiusnislalaedne azninainnisduiissedafealudnume Single Search Tnagudeyaseulatuas
NININTENTAUNAUSTLANANS 9 @NsaFUAUKIUBUWBSIInNEuBNNNINENAEMESTUUIAS DTN LETDY
(Virtual Private Network-VPN) Lagsuszuy EZproxy filuedesdledmiunsdudugiudeyaseulatian
AeuenuvIne1ds shlsg3uuinmsannsadndmineinsansaume limaen 24 $alus deluanunisal

= £

miszunvadlsaiaelifalalsun 2019 (COVID-19) du vissaynalafisdisnnudasaievesfuifnuy

a =

wagdsuuInts Aalaaniduniseng q wiedestunisunsszuinveatalida wu Aegadnnseantviesayn
IR EUEIIIIANLETDIR Wakeanegas dmsuliuinisluiosayn wavdmsuyhanuazeianisde &
o d' Y a £ dy d' Y] U . . . gj U v 1 a wva

g1UIEANNATAINTLIUINNT FANUNT98IUWUY Physical Distancing s3uviaUseyduiusn1sufdiniy
wnsn1stesiulsnszuin wenanfldilauiuusauinisnne q loud veednsnisdusionsnensansaume
(Renew) Tnglsid1induiuass U3 SUT Lib Book Delivery dwilsdeluviasataniuis Suuinisuds

Y Vo

AnudeInTs dnddlivslusudld/audaensu w3othl i Locker Usiufumdiviesayn elwgiuuins
IFUMAIANTiazaIN

dmsumisliuinmsdensfinuiiu gudussuanss Snsdamlansiayunsnivarqunsalil
Usgansan vivadly aonndesuwasimungauiunislidau iwﬁgw%'wqq Favmaunuetsieiies lagl
nsAnE 2563 AudusTaas Iisuinassaussna eusuugsdelanviryunsaldmsusiesSou Digital
Classroom Lilelsosiunsidsunisasunuy Hybrid sl aeuanunsaldsugunsaides ldvainmany
Yoenaniu TusUiulgsdelaniimyunsaliiosesfunisisunisaeutomng Online s ldun
91ASALNTNEIAY 80 WITW1 B1ATEIIAIY 2 Tiewuniugud n1sseuireintndny) Wudu uazly
auuimslanviayunsalundnAnw yaainsuaztdnide mieausing 9 Yagduiliieseliuinis laednng
Somgunsallminaunuetwsioilles uagldimaluladansaumeandansdoya Iéudssuudu-Au szuvueld
vsnslansiyunsal Online wagszuugudoyansiusivesgudussaasuazdensinu sivlvanansa
Uimsdamsgunsallasviryunsaiiiflfuiniseeaiseanam

uananiynaruinfiuminedodaaeu naivisnagldfunisdnaaiuslseanm
UsgUuazannanssluanivdug wdufiaueuusnineinsarsaumadifosann dnsdnfanssu
Gausls elindnu annansd dnideuavyaansaeaivayu annsaausuugviadoriiosayals v

nsnensansaumanilegluiiodayansefiuninudeinsveamangnsiazs 1 nineinsasauneiinang

'
a

;JULLUU%@M%’W*&JWﬂimﬁammﬁﬂumﬁmﬁ WU f9139NNT NIES deeans grudeyadidnnsetind 113ans
Bidnnseiind wilvdodidnnseiind Aelanvimutan WHudu sauvisdalifundadous 16ud vimayuiSous
SET Corner #l¥anuiiuiAswgaans nsasu uinsyuiSeus ST Comer Alinnuisuinetmans
uazmelulad Uinsymisoudasaumaiosfiuunsedin ypidous ASEAN Comer

Audussuanss daliilassaieiuguisnfunuidsimemiuazaindis q lufosayn

WeaduayunIsiieunIsasu N15338 laedalviiesAuaitied 314U 32 19 YesAuAIINgd 91U 12
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s Hosuunguuuaing 31U 2 Wos unliuins 24 49lus (Leamning Space) w3atneduvasiin

'
a

(Wi-Fi) LagdesnunemuasnInang o 19U nsssnauiimes n3esiun laulwdsds Yanln i3esaunu
L@nN&15 LAS aeuwlar@nyi (Quicktionary) LAS aeg1uniededdnnseilnd (eBook reader) iPad, Mini

Projecter Hudu

dmfudssrnemiuazaindugunsaldelaniayunsalluviead sy ViesUszyy niodmiy
Aanssusng 4 vesvninedutu quiussaas Snsdamgunsaifdanuiuat wanzautunisldey
W 138918 Projector, Visual presenter Screen szuuldes tnawdudunisideunisaeu 1uivnig u
ddey W ieaiousimaiousiy feuseulfuinisernsaudiai esdloinemand Jeaqude
Tamsiayunsniseaiunisidounisaouuuy Digital Classroom saaviasiasUssgumizenuinnsiidessesiy
n15UsEYud 0aNTARIN IR LTEUULAT 098 wazifl elnnsusnisaseuRquilu SUR aveuTading
uouvaneg Sufingeulviuinismufiudl nquetansing q WevszAnsamlunsliuinadulununi
FosmsvestFurinis Wusy Jagtulidnungtamidonisinuilviuing lulsudszana wa.2564 Tdun
Lﬂ‘%aama Projector 296 Lﬂ%‘l’eN, Visual presenter 184 Lﬂ‘%a&, LED TV 353 Lﬂ‘%la&, Lﬂ%'aﬂsum&llﬁml,l,azﬁ’ﬂm
392 90 1Jusiu

uenand gudussmanss IEdnsdudumsiaunssuuuansmanimmsatuiwudidldey

Y
'

Y A

Vosayn Weliidmifuazsuuimslansuiedruiuaunideeyluriesayen wasdaunsavendiuiu
Awmdaiansaildusnistaenieu YaeliiesaynaiunsadninUsunanudlglinudununasly wean
ANULTANINADIUNITAUINITUNTTEUIRLTD COVID-19
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niwensaTauImALaEAsSIIEANNAEAINTIgUdUTTMENSLATE NS ANBIALHUSNNS
1) uuninensarsaunalagsiy

R NUIED/AN97 5819

A e | shedspine e | sreusene i
Inenrdnsuaznalulad
ALINAENS 3,108 | 798 3,906 | 54 0 |24 24
Wand 1,198 | 174 1,372 58 1 7 8
Wand/weluladiaiwese 440 | 15 455 70 0 |25 25
il 2,499 | 725 3204 | 135 - 39
\Adl/TAl 747 | 117 864 19 0 15 15
FInen 299 976 1,275 59 0 43 43
U3natin/aaT33nen 1,545 | 115 1660 |18 0 |17 17
/FIvAans 100 |3 103 21 0 |0 0
WIAERTNITARN 265 | 473 738 58 1
wialulagnisdnnis 1,647 | 1,441 3,088 132 19 |80 99
walulagnisinens
wialuladndniiy 923 | 761 1,684 |44 2 |31 33
wialuladnandnd 995 | 891 1,886 | 19 8 |40 48
wialulagiong 801 | 638 1,439 | 126 3 |22 25
waluladdrnm 880 | 196 1,076 | 24 0 |14 14
MYIAEATFVAIN
NYIUNAFNERS 1,235 | 1,265 2,500 29 5 47 52
WNNEFERS 865 510 1,375 91 7 28 35
NUALNNYANEARS 139 34 173 133 5 19 24
aTeutLarANUaanY 1,099 | 876 1,975 17 2 8 10
amﬁaﬁlmmﬁam 792 554 1,346 6 2 14 16
AMnssuAmEnS
AAINTIUANINER/AAINTIUANINGS,

“ o o« 475 64 539 65 0 1 1
N1T9DNLUUNENN N
AAINTIUNYAT 892 403 1,295 19 1 7 8
AAINTTUYUES 375 122 1,097 47 1 7 8
AMINTTUADUNIADS 3,972 | 1,597 5,569 148 0 7 7
AAINTIULAL 2,403 | 235 2,638 115 0 10 10
3mﬂiimﬂ%‘ladﬂa 3,273 | 251 3,524 214 3 10 13
ANTTUASOINA/AFINTTUEUEUG 268 23 291 12 0 0 0
ANssuA3eeNa/ArNssueInIAEIY 208 15 223 34 0 0 0
ANTTUASEINa/AMNssUNFIANITNEY | - - - 1 0 0 0
Ymnssuesesna/Armnssuuuanvsedind 5 - 5 - 0 0 0
AFINTTULITA 996 125 1,121 87 0 9 9
ArnssulnsALuIAL 1,335 | 197 1,532 86 0 6 6
Amnssudidnnseting 12 2 14 7 0 |3 3
Amnssunediues 1,279 | 99 1,378 | 36 2 |10 12
Arnssulain 4,591 | 757 5,348 255 2 5 7
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- NUIED/AN9 5819

@173 , 593 |E-book , 573
ny | sneuseind e | snausznea

Arnssulesi 2,597 | 1,405 4,002 37 3 36 29
Aenssulannis 967 168 1,135 144 2 11 13
%aﬂsiu?unmé’au 983 884 1,867 125 11 10 21
AAINTTULMAINNIS/IAINTIUNEINNIST,
- N ! 1,271 | 336 1,607 78 0 9 9
AINTTULATDINB
waluladssal 1,112 | 248 1,360 83 1 37 38
wAlulagn1sepnkuy 11 - 11 - 0 0 0

annsoguteyaosulatiazninensansaumeausaduAuudumesidaneluuninendy
LAZAIUDNNNTINY IR BRI TEUULAT T LA (Virtual Private Network - VPN) wagn1uszuu EZproxy 6
naen 24 Falus Tnsamdvannsansuedeninensasauneiisesnsld dal
- wifsde aniulsdgudussaanss URL: http:/library.sutac.th/ -> 1Rgafy aua -> a3
UseiuaunmnsAnel -> nineInNsansaunATLuNAINEIuIvY/uangns -> iwendin
/@I
- 215615 nduledaugusIaasT URL: http:/library.sut.ac.th/ -> giudeyaesulal ->
NsansBidnvsednd -> NsanFInmsigudussams Sliins -> denavin
uenanil guivssiasuardensinuldnunudeyslunmsmdiudy tomuiiviaunse
illduseloiseluls foil
1) uuminensasaunalagsi (Toya o lneunsngau 2564)

1.1)  wihdeatufiust (lnwilneuazawseUssmne) 147,210 L8
1.2) nisdedidnnseling 9,272 Faideq
(1)  Cambridge Books Online 132 o
(2)  CRCnetBASE 51 %o
(3)  EBSCO: Audiobook 8 o
(4)  EBSCO: eBook Collections 3452 e
(5)  ProQuest Ebook Central 508 Fo
(6)  Gale Virtual Reference Library 15 %o
(1) MyiLibrary 242 fo
(8)  OVID: eBook 5 %
(9)  Science Direct: eBook 428 o
(10) SpringerLink: eBook 3,149 %EJ
(11) Wiley Online Library 401 fo
(12) World Scientific 42 Fo
(13) dinfinsidu « 917 Bentham 839 o

1.3) Inenfinusddnnseting
(1)  ProQuest Dissertations & Theses Global
2)  nSwensansaumeaaiuganAnwlne (Thai Digital Collection : TDC)
1.4)  nsansddnnsednd 3,341 Joideq
(1) AAP Journal Collection 6 Fo
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http://library.sut.ac.th/clremsite/information_e_journals.php
http://library.sut.ac.th/clremsite/information_e_journals.php
http://library.sut.ac.th/clremsite/information_stat?ref=201011090920081686b4ab
http://library.sut.ac.th/clremsite/information_stat?ref=201504011036107f21633a

2
(3)
(@)
(5)
(6)
()
(8)
9)
(10)
(11)
(12)

1.5) gruteyassulay 22

(1
(2)
(3)
(@)
(5)
(6)
(7
(8)
)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)
(22)

©

American Chemical Society Journals (ACS) 53
AIP Journal 15
APS Journal 10
Emerald Management e-Journal 132
JSTOR : Mathematics and Statistics 102
Proquest Agricultural & Environmental Science Collection 450
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IST20 1005  As3ansaumALazAandia 4(3-2-7)
(Metaliteracy)
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(English for Engineer 1)
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(Law in Daily Life)
Ayrdsdunau Lyl

1Y [ J

FeEUAUTNEINUNENNITVOINYUUY SR UTUVDINY NN NYUUIENBITUYAAS

Y

Swoau dRnssulazdyyn dyndy dyg19ussnu dygrd1einves dygidevis dygrming

o T T q AR}
¥ v
1A [ o [ o v

ULY1Pe dyy1AnUsEiu dyg191ues dygn9u NN EINUATBUATILATUIAN NYY

g

=

o o . [ v
o

a [ v a [y o

WNefiumsAuasesruilaa nguanginenunsndgdunelayy msnadmanswagiuuununsaiy
FAnilaidnsonguang
NadwsNsSEuiaanTssERUTIEIN
1. §saumnug Sade uadlduszlovianndnnisvesngmune Tusiammginssuves
ALLEY
2. \unaulosfiifide inswengsuifou sulalunisuniesdvSvemuieauayyanadu i
ANUTUHAYDULALAINAIIAFADHIAY
3. nddndulaudledaymegisgnnguune auauensual wazBadienguuiaiduuuinig

Tun199dRnssy §3n35U wagn1sALluiin

IST20 1508  wu2dauls 2(2-0-4)
(Ways of Lower Isan)
AyrueAunay : Ll

U aadada 4

oSutgAduTLS i dfgmansiuidtinvesdauluuinaguinl-g-yu duat
UsgiRmansviosdiuresdaruneudns eAunenudiussenindndnualvesdaunouaaiuiamuinis
yadanumaidiososnilng uandiffniamussanasUssndlvasaudanunouansiiinduimnarans
WasuwUasineeludanulan
NadWSNsFEuiiAAnTeszAuTen
dnAnuniikiumedvifauanse fel
1. Aupduazdsaunnuiiuussiamans Aavzuazimusssy wazuszindl vesnuly
USUAEURBUAN BAUTIEANYULYDIINN1IMTITIN sruudeny wazniilliAves
quiiles- By sudunmoumdeulsmndnunreiadussuy
2. gudnvazvomailieafiiamdndnuaineunAnusuazsadnualnianisidead

wanviane Snewdnde SanuniuiuyusssuvRkasudnalufuuaudaule

n-7



uA.2

IST20 1509  nsdesnsagaiuszansam 2(2-0-4)
(Effective Communication)
deAunau : il
Uszdn3nmussnisan nienstuiin Yelausiiunnuieainyndie wenindilaves
puLeILazNsaeneniduldR Beudsslannudfyuaziandesgiansydu nssUssifiu uazvsnza iy
mawmeag \Juaunarsifinunimlunisidendedeiauennvanedie Wlavsunmedsnnfansssunas
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IST20 1510  YuYULENBUII 2(2-0-4)
(Virtual Community)

deAunau : Ll
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uA.2

IST20 2506  WUSHARUNUSYUVUAUNGNDITN 2(1-2-3)
(Professional and Community Engagement)
yrteduniou : Ll
thaudiuuinnssumiennudidismsluvinusmiugusundenguindn dsay
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ureINgu WianMginvewuy
NadwsNsEEuiiAAnTeszAusein
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IST20 2507  @WdguAnn 2(2-0-4)
(ASEAN Studies)
ydeAunau : Ll
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uA.2

IST20 2508  dnid1va9 2(2-0-4)
(Love Yourself)
yrdeAunau : Ll
nuynuaudilanasdingadnvazians anuAneaidn wazmnudesnsfiuiaiaves
puLosa1ussgile usaduanala Wonswuiyadnnmuazanssouzdruyana asuaieiddonisan
wuusiuladl omdgmindudgun feuugiveliludawdmuevesny Feu3IsInn1sANuAaLay
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Uszaunsnivesnu Juilsduedidldla Iduusindduseteyamunmaina eAuseuasyinausmiu
Tunsnassuiientdaym fruauumanssfiudinesranzadluuiunvesny
nadwsMsSeuiiaanTesziuseiv
1. vinwznsAnnsianidsuindenuosazdou 38nsdlasiesedredn Usuldnimg
\BemsUsunginssuegisainanolaraumnHauUTUNYBIALLES
2. yadnamidelauazseniugaaugaiinudosiuus amnsadlviesemies lasnsagy
Uszaumsalanansaiansieddu fuilagaugadesvesidusgrndronidlonasls
AIULATT
3. audnwazyaraidauluidivneg wifdaussougdinmgiuiudild emnnnsallsl
madn iJuauiionadin deasiulalunsinuhniuyanadu

IST20 2509 2 wnssuBeulandiad 2(2-0-4)
(Discourses and Worldview Change)
vrUsAunau : Ll
8 AUTIBREITUNTAS AN ELAENITINNTOUTBNINNTTL NITASNANILYOUSTIN
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Tawanwude wenueyrmnssufivamzeafsvimnssuivimzaulunudunysd a¥sassd
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thdnwinuseivdiiauaansa fil
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uA.2

IST20 2510  3nAIALATEFNIVIY UL 3(2-2-5)

(Circular Economy Lifestyle)
ydeAunau : Ll

amnudunaidiesduanuyniuiuidmansvessiaunidsiu SndaTussusiouyud
LAYSTTNIIA TTwidumanuemgAnssufidtaudeiumsiannidadu uitgmsmiusondsdn
UIn HauNaumans Ao ovinddmifliauussloviunlan saufuatisassdiseuaiuagyin
Tasanusenuuuuinnssufiatuayunsuilnaduduuuisestanionyuieu anauduiusiuuivaon
& @SuadmginssunsannansnuresHanfusikasuimsfiilredwnden
NadwsNsEEuiiAAnTeszAusein
tnAnuikiumedvifauansa fel

1. sudlofuvilassnuifieaisdunuuuinnssufiauayuiitinasugianuiou was

mawasuasenudusssy
2. afamgAnssunisuilaaduduaruinsitisannisusesansueu
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uA.2

NUINIYRANL
wuuen  (Aranssugnueunadisl)

SrunumbeinfiFounaeandngas laifeendn 114 vi7enn

wuuten-In (Aanssueueudasivlni-nanududusznauns)
SrunumbeinfiFounaeandngas  laifeendn 135 waenn
nzju%'lﬁugﬂumﬁwmmam%l,l,azﬂaimﬂ'lam‘ 25 wiaenn
YAIYVIAAAAGTAT 14 wi7efin
ENG51 0101 fvadinfiugiu 1(12-0)

(Basic Algebra)
yrdeAunau il
AUMTALEU aun1IANENYTAl WUIN MSWENFIUTENBY ANNNTNEIERY BRTIEIU A
NIATINYL
v g = v % o a
HAANWSN15I38UINAINNITTAUTIEIN
1. Ansizrnasuilvlgnmeedamansiugiuiiineidosduiivads wwdiu nsuen
wydugos warlanduiugusngeg

ENG51 0102 Lavdindswazaanisiy 1(12-0)
(Exponential and Logarithmic)
FuUeAunauy ; 1l
Handudndlniuusavaznsidauilandud ndlnuudea N1sysInvesaNnIsenings
Wanduanni3vinuagnsldaunaIfmngsy
waé’wéms@auiﬁmw%’eizﬁ’usﬂa%ﬂ
1. Aersiuasudtlvlgpmmeedamenstugsofiaidusndinauden faiduaen S

ENG51 0103 Wiua 1(12-0)
(Polynomials)
Adedunau il
lafdunuy Msuendilseney aunsidsaes 8ndu wvenmauaznilaiduy
nadwsn1s3ouifiaaniesziusiein
1. "3meﬁLLazmsLLﬁﬁaujmvmﬂaimmamﬁﬁuugmﬁ Aendoatuiivada iwvendds uazsn
Hafdu
2. ansauAaNNITwaL sEULANNT AUl
3. aansodudunsifeadestuiavaiu msuenduszney MIlenavaLges wazis

aun1snuula
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uA.2

ENG51 0104  #3lnaudid 1(12-0)
(Trigonometry)
AyrUeAunion il
pElNaUAR NuguilsiFusdlnalii nsadeiteddulend Taled uasuuau nsUszgndld
TumsuAdgm
nadwsNsEEuiiAAnTeszAusein
1. Aneiuasuiymmsadiamansiiuguiliieadestusunsuaradouazansn
Uszgnaldauilandunsinamalunsuidamle

ENG51 0105 #iwadinvadiininas 1(12-0)
(Vector Algebra)
deAunay il
nnmaswazisuIANn Menduainnes nnwesiaanda fandunaiefiuls
nadwSNsEEuiRMAnTeszAusIein
1. wamsmsdnuuazuidgmmeadamansiuguiifedesiunnneiuasisviade
landuAnInmes nnmesuaandala
2. Uszgndldmnudifendunnmesuazisviada flsituriniaes nnnesurandatiie
Wit anemansiioadadld

ENG51 0106 WYANAYDILUNINDG 1(12-0)
(Matrix Algebra)
FunvsAunau LUl
WYSNG ANBSHLUULS WNSNTHNAY NSANTUAITANLAIVBLUNTNG N1shUauTLdy
Alownu lownunnees wazsadeuisdsauieutaunsivads
NadWSNsFEuiiAAnTeszAuTen
1. @3N50LERINITAEUAISYNUYS NG WNSNTNNNY BaLEIUSOMAIRLNES TLUUAYDS
wvisnala
2. @nsaudsyuvaumadadulnsldsudeudnidduaviiowtaunisisndn uaznns
ANTUNSIUNS NG WU N1SAERAITANNLEY n1suUadady Adletny waglawny
LINABS

ENG51 0107  31uuLBedou 1(12-0)
(Complex Number)
FundsAunau : LUl
LAVTIUIUDS IWAZTILIUTUANIN LAVIIUIULTILOU NTUNVUIAVDILAVINUIULT GO U
VANNINNIYANMYBIIUIUTEU N1FUINLAYNTAMTILILT GO
nadwsn1s3ouifiananiesziusiedn
1. anansasdunsneadamansfiieitostusiviuddouls
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uA.2

ENG51 0108 Aflnuazaywus 1 (12-0)
(Limit and Differential)
ydeAunau il
ain Arwsioiiles Sifulazaunsy ayus MsUszyndveseyius Hlaitunndy
nadwsn1sGouifiananiesziusiedn
1. anunsouanaAaiinla
2. @nsouanIImIAyRusAengiiugunaueanda wagtsegndldauinng
oyudLiteuAtaymadmnssuld

ENG51 0109 U3wusidasdu 1(12-0)
(Basic Integration)
Aydsdunau Ll
fugmumsmUinug menuERuiusauazmamnUERuswuulisiamsuszandldly
aAmnssa mamiuitldngl
nadwsNsEEuiiAAnTeszAusein
1. wansnsennaarsidgmnadamansiiisadastunisdufindalisifnwe
2. annsavszgnAldvdnnmsduiindalunsmiiuiiléng

ENG51 0110 U3Wus 1(12-0)
(Intermediate Integral)
Ayrdiadurion :ENG51 0109 Usitusilossiu wifeiFouniugiu
duinsalidiiaiun mamilandusieniswendiuds nMamusnusvelandunsinuda
yuiunyagureAanda uarnsduiiinsvansdy
NadWSNsFEuiiAAnTeszAuTen
1. uamamsimaazuidgmmendamansiuguiiietestuduingalisiioiue
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dunnSadninln Lasnguiunyagiuveaaada
2. Uszyndldmnufifeaduduiinialidiian Sufinfadidaiun waznguiunyagiu
vosumagdaiieuyvyaineemaniMiasadedle
3. LLammiﬁm’JmLLazLLﬁ'{]mmmqmﬁmmam%ﬁugmﬁLﬁ'm%’aaﬁ’umiﬁuﬁmﬁwaw%u
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uA.2

ENG51 0111  &un151geaywus 2(24-0)
(Differential Equation)
FyrUeAunau :ENG51 0108 Alnuazayius
aunadsoyiusandiyduduvils aumadseyiusasiysuivassssinndadu sy
auNIUMAT sunsuwEReT NswlasaasnasUssenaly
nadwsNsEEuiiAAnTeszAusein
1. ufannsdseyiusansdaydusuniuazyssgndldanuiifsafuuiaunsdeoysius
aTrysusunilafieutdammanermansuasdanssumansiiiedold
2. wiaumadeeyiusaiysusuasUssamidadunaruszgndldmnuiifsatunisud
aumsidseyiusaniysudvasssinnidaduionddymnisinermansuay
AmnssumaniiAgadodls
3. wandismsldoynsuinds eynsumiees TumsuAtymeednemaniiifeadods
4. uansnshuasaunisadinenaninlenisuuasanuansiasUssendldanuinisuuag
avanaiteuidmnainemansuasdmnssumansiiieitosld

ENG51 0112 ddiAdeanssu 2(24-0)
(Engineering Statistics)
Avdaduniou :ENG51 0101 fivadniiugu
A0RFMTUIMING NIHITAUINUITBYA nsUssdiuamsaafidoniu nssuaunis
Andulalagenduain nsvaaeUaNyRgIY
NadWsNsFEuiiAAnTeszAusein
1. WAAINTEUIUNITAN IFUNANRTRYAMENTEUIUNTNIEDRA wallATIzidayasiy
NILUIUNTNNEADR

2. Twdnnisauinazidu nsnszatedivesanuuiasidu Welmsizdtdgminig

IFINTTU
3. Uszgnaldudnniseiuiiandu nmsnszaredivesaudiesdulunisdndulaly
Uy aienssy
Y3y IWand 7 wiagfin
ENG51 0201 WUFIUVBINTAUAA 1(9-6)

(Fundamental of Equilibrium)
Jyr0efunau :ENG51 0105 WYANAT0LINIADT
USUaumavitneWand seuunse wssansuasliuudansukiun1ningdass 9auaunsoss
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uA.2

ENG51 0202  dafavasussuazlumud 1(9-6)
(Equilibrium of force and moment)
AyisAunay :ENG51 0105 NYANATBIINADT
aunaveswagluudluszuiy 2 16 warluuSgll 3 9@ vedasedn laseasne uag
iP30sdng usaudeaniu
nadwsNsEEuiiAAnTeszAusein
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ENG51 0203 nnsiadeuiiluszuruvesaynia 1(9-6)
(Planar motion of Particle)

1UaAunaU :ENG51 0202 aunavausakazliliugd 13eLseuniu
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ENG51 0204 #dnedldnsvaslva 1(9-6)
(Fluid static)
FunUsAunau : LUl
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ENG51 0205  wsenalndiuazauulni 1(12-0)
(Electric Forces and Fields)
Adedunau il
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nadwsn1s3ouifiananiesziusiedn
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uA.2

ENG51 0206 nszuauazauuwsimaniviii 1(12-0)
(Electromagnetic field and Current)
AydsAunau :ENG51 0205 wsamaliihuazaunulii vieiSeuaiugiu
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ENG51 0207 Ugd@inisidndluvin 1(0-24)
(Physics-Electrical Laboratory)
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YAIYNAN 4 midghn
ENG51 0301  iadiluvi 1(9-6)

(Electrochemistry)
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uA.2

ENG51 0302 WusziAdl 1(9-6)
(Chemical Bonding)
AvrdsAunau : 1l
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ENG51 0303 @1sasalguazaunaLail 1(9-6)
(Solution and Chemical Equilibrium)
rdeAunau : Ll
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uA.2

ENG51 0304 Lafidswindaufuaivauinsin 1(9-6)

(Environmental Chemistry and Carbon Credit)
Ayrdedunau Ll
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ENG51 0401 aduUaaasdelunszuiunisnén 1(12-0)
(Safety in Manufacturing process)
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ENG51 0402 lanzuagnIzuiunIsnianduiou 1(12-0)
(Metal and Heat Treatment)
ydeAunau : Ll
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uA.2

ENG51 0403 adasenalunazindasiiodalunsudn 1(6-12)
(Hand tools and measuring tools)
FunUeAunau :ludl
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ENG51 0404 ASSUIUNTITNAR 1(3-18)
(Manufacturing Process)
Avdeduneu il )
Anwuieiiulassaiuarainugiuvesians ﬂsvmumsmamuwumu N13aUYY
ANUSOU mi‘waaiam nsideulans mimsuuiﬂéhamiawaﬂaiimm mwuaﬂiamimamiwaauiﬂ
NIHAALUUTIONT N90NLUUHAR AL AL EDNNSEUILNSHAR NTTALaENISATIERY
HAANSNTSISEUINANANTIsTEAUTI8IY

v a = v o o wa &
1. NLifJuaJﬂ']']@JiLﬂU')ﬂUIﬂiﬂﬂi’NLLagaNU@WUE']UGUENIawS

e

N

wLiauumwmmmﬂuiﬂ'ﬁﬂa%ﬁﬂawLLazm'ﬁausqummé’au

[
= ¥

L%Elumﬂ’l’]ﬂﬁl,ﬂEJ’JﬂUﬂ’]iNSG]ﬂu%Wu nsuraslane Nsleulany NSAATUIUAIY

Y

b
e @

\A3nsilonalseanu ﬂ’ﬁ‘UUiUIﬁ‘IﬁuI@EJmiLUaEJu?U

4. E:I:LiEJuiJﬂ’J’]EJELﬂEJ’JﬂUﬂ’]S’EJEJﬂLL‘U‘UNﬁ(ﬂﬂm%LLazﬂ’ﬁLaaﬂﬂiz‘U’JUﬂ’ﬁNa(ﬁ

ENG51 0405 1A3243n5%10uT 1(3-18)
(CNC Machine)
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uA.2

ENG51 0406 wsdinduazignnaulndn 1(12-0)
(Ceramics and Composite Materials)
deAunau : Ll
AN UT 5E1I19lATIETIe NTEUIUNITHER AuauUANIINg n1sUseyndldTan
Uszamasdinuazeeulndslunuiugiudiuimnssy wieulnuftRnszuiunsndn uarn1svadey
Tansiinuavaoulngs
nadwsNsEEuiiAAnTeszAusein
1. Sumundssinnuesian esvieanshidesiu BBnmadey uaslinmeinuaufidng
VeITENUsTIANINUAY JanNEY
2. Wouloamnuduitussenindlasadns auaudd nsvuiunsdndusluaznisuiuUss
AUANUR
3. ﬁﬁﬂwmssﬁugﬂi’aaL%iwﬁﬂuag'ﬁ’a@ﬂamiwﬁm
4. IinwemvedeuanUAGiang MINANLEINLSURIMIA UG A ILASEAYDYIER

YAIYNIHULUUIAINTTY 6 vUENA

ENG51 0501 ﬁugﬂumﬂ%ammuamnﬁu 1(6-12)
(Fundamental of Engineering Drawing)
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ENG51 0502 nsiisuuuulvidin 1(6-12)
(Electrical Drawing)
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ENG51 0503  SolidWorks &1915U91UL38UluUNIena 2(12-24)
(SolidWorks for Mechanical Drawing)
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ENG51 0504 AutoCAD #1v3udanssu 1(6-12)
(AutoCAD for Engineering )
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ENG51 0505 UftAnmsafstusuduuuy 1(0-24)
(Fabrication Laboratory)
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(Computer Programming Concept)
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ENG51 0602 n1ssulusunsalnnau 2(6-36)
(Python Programming)
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ENG51 0603 nrslusunsululasaaulnsamasienielnnou 1(3-18)
(Python with microcontroller)
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ENG51 0604 n151@gulusunsuaiuas Arduino 1(6-12)
(Arduino IDE Programming)
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ENG51 0701 JAINITTUNAU 1(12-0)
(Energy Engineering)
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ENG51 0702 AAnssuvadiva 1(6-12)
(Fluid Engineering)
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ENG51 0703 2auf1dnsva9aunIA 1(12-0)
(Dynamics of Particles)
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ENG51 0704 nafansdse 2(18-12)
(Solid Mechanics)
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ENG51 0705 nala@ieszunu 2(18-12)
(Planar Mechanism)
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(Direct Current Circuit Analysis)
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(Alternating Current Circuit Analysis)
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ENG51 0803 gunsaididnnsafindiugiu 1(12-0)
(Basic electronic Devices)
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(Electrical Machine)
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ENG51 0805 Ufjudnaslnia 1(0-24)
(Electrical Laboratory)
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(Electronics Laboratory)
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(Industrial Finance)
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ENG51 1102 N133AN15A&MNTIY 1(12-0)
(Industrial Management)
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ENG51 1103 nnsAnwaiuaznsiafoula 1(12-0)
(Time and Motion Study)
Jyrdedunay ENG51 1102 N15IANTRREMNTINVIBLTEUAIUA Y
Anvdunounisineisnisiinu maedeulmuazina wénmaedeulmuuulsenda
nsldlaezunsuuazunugiinszuiunsndn unugdau-aiesdng msdnwinisiedeulmedisaziden
VIDUUUIANA GATATUIUIANIATIIU N15EUAIDE19 MTUTHIEUUTEANT AN Syuutayauinggiu
uaymsldgunsallimngaufuanuiiufifu
NadWsNsFEuiiAAnTeszAusein
1. fifsuanusneiuied unounisdnuisnisvhen weansudildSudunesifia

Y
a

Uszdnsamauls wagdnsevideyvieniuuimieliulsaidmsvinula
2. gisulimnusinuimsidiasesile wwugivarleeiunsusinenlnegranungay lunis

L=

Tuiina wagmsusuussanula

&

3. JRUUAINNTOAINMIIAINIATE LY IYINULA
4. JSEuaunNToAIMMANTLIAGIBENUBINITENY waraunInUsliuUsEansnm

Y

Asviraule

5

N-29



uA.2

ENG51 1104  N19919HAUNTNYINTDIANT 1(12-0)
(Enterprise Resource Planning)
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2. JEgunlananNMsneINSaInISHER

3. JISEUAINTINMNLNSRANTIN MITUTUMHUNMIHEALAZNIAVIUARITNNSHAAYEN

4. JSeudnlananNnsAIUANAUAIAIARS

5. JsguansaneINsalnNaeInisian
Y¥A2Y1 4C’s 6 wueNA
ENG58 1201 @8lduns150u 1 2(0-48)

(Auto Marathons 1)
vUsAunau :ludl
HuRanssuiildidndnwladdiusinluniseusiuiusazsadiandosdunuulugiu
Smnssuenususatelvl Tussezina 48 $alus lusiedvniuunistddn@nunldindunsyausauiu
mMsfnsedeans nsAndainna wazn1sHAnIsLATym ﬁﬂ%%ﬂﬁﬂ&%ﬂﬁLLﬁﬂmMWLﬁaqé’uWWQﬁﬁuawu
JUR
waé’wéms@auiﬁmw%’eizﬁ’usﬂa%ﬂ
1. WnAnwiladndunisyieusiuty nsfnnedeans nsandainig uaznisinnis
LLﬁﬂiyVﬁ"Luﬂﬁymﬁugmmmmuauﬁ

ENG58 1202 @8ldun3159u 2 2(0-48)
(Auto Marathons Il)
FunUeAunauy 1l
HuRanssuiilddndnwladdiusinluniseausiuiusaradiaundesdunuulugiy
Anssuenususaelnl Tussezina 48 4alus lusedvniunisisin@nunldi ndunsviausau i
nshadededans msamddina warmsinmsuidam davdendunsudtameueueudinulu
NMsyuTINAvgnaIing sy
nadwsn1s3ouifiananiesziusiedn
1. dnAnwledndunsyieusiudy nsfiasedeans n1sAndsinim uaznsinnis
widgmlutiymitimnsewesudasioll Anilunishausutugeamnssy
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ENG51 1203 msdesnsenenisifeudanaia 1(12-0)
(Technical Written Communication)
AyteAunion il
seinidunmsiinuinisnsiemsisnmsdeudanedamumdnmsfivangay n1sin
yinwrnsiliou manseaeuteruiidoas madouaamunedidnnsedndimunzay dndnwiazle
Boufuariinvinuglviannsadeamsienadoulsedday
nadwSMsSEuiaanTesziuseiv
1. thdnwlsvinurlunsdeamsmensifoudaneiaogaiszanam
2. thnnlfGsuindnnmesmsdeunsnudanaia madeusnmnedidnsetindd
Wwisga

ENG51 1204 inwznisdauanazn1siidulnnsin 1(12-0)
(Infographics and Presentation skills)
AuveAunay 1l
einiasdnwfieinvinsznisiiausfensnfinuagisnisunauefiviligiedanna
dlaluiemld@usdni dhinwazlddnwinededigosnislunsadrauazosnuuu sulinsiin 3503
UTTYIY N1TINTI8NULEZNITULEUD
nadwsMsSeuiiaanTesziuseiv
1. delrindnwildfinrinwenisiaue Tnefiduneuniswseumsogiamnyay
2. vitelfiSeuldSeuiuasivinuslunisadrsguuuy Sulrins1iin 3nsussens s
F18ULATNNTULEUD

YAIVINGIULALNAAIEAT 8 wefin
ENG58 1401 waslulaundindiaanssy 2(24-0)
(Thermodynamic Engineering)
Fyrdedunou Ll
pdnmathemanufeudoiu nalnmstemanudeu nisthanufeu mawmanueu
nMsussdnufou msUszgndldanudiunsaemainuou gunsaluaniudsuanuieulaznisiia
BNIINITANLNAMUTEU NITAUMANTDUMENITABALAZNITATULUY S3UUUTUDINAkAEININTNIS
ey
nadwsn1s3ouifiananiesziusiedn
1. fenuduazeduneiuguistundnnindesdu nstemannuieu wagigdnavh
AULEY
2. aunsofmwinuariiaTzinisdemauioudesdu wazanunsndenldgunsnl
uanasuaufeuld
3. @unsamwnlazinziigdnsianuduiuusale wazidilafanannisesnwuy

szyuUsuanela
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ENG58 1402 nafldnsvadlva 2(24-0)
(Fluid Mechanics Module)
AvrdsAaunay :lidl
auvfvesvetlua voluaadin n1sasediuazaiuaies aun1sAIuAuNIsnaLuY
Uiiusuazouius aunsivedyad mnneinisinalusuuuusisgiduszuuasinilifinigsad ns
Ansgidanaranuaaisnds nsivaluie nslualuiiade nstvalusis msvaniuiinieuen nsin
muduarsnsnislnatiuuasfaiy
nadwsn1sGouifiananiesziusiedn
1. ferudilasazaninsalnszilymiisatvaniivewedlna
2, f-ﬁ’mmmmmmLLaw‘hLmﬂm'?isumlwaﬁmmﬁqaaﬂLLsaﬂssﬁwﬁaﬁuﬁa
3. Awnzisvuuvedvalagldaunismununisiva waganuaunsalunsasauuudnass
mndinmansvesssuuvativalagldaunismuny
4. Mnshmnzidfdiestdymnnamansvedina nislwaniuiinnieuen (External
Flow) wagnslualuiiale (Intermnal Flow)
5. Aeswnisananuansuuuidurindusadilalduazausfliuasuulam
187 kavENIIsnesUNEAIEITUS I EA RTINS TmesTatevesnsina
PN

6. PBNLUUTZUUNISMALUINUNDIAINTSUU A ULA

ENG58 1403 W39n52¥11324 1(12-0)
(Combined loading)
Ayrdsaunau 1l
AIAUTI AN ASENTIHLUUA9 Tun wsdluuuawny Tauuddn wsedn wsadou
PN LSNP wazAALTIARNLIINSEYINTIY
NadwsNsFEuiiAAnTeszAuTein
1. @N50AUIAIUAUTIRAIINATZNTTURUUAY

2. @NTAANIMANUAUTILAAIINLIINTEVINSIU

ENG58 1404 n1531A3129A3ATALazANME Y 1(12-0)
(Stress and Failure analysis)
dedunou il
WNAUNDT AINLLAUNSN ALAURDUNEN AUAUIDUTALYE VoW AUEENELUY
gangu uazdnaiunulaensdy
nadwsn1s3ouifiananiesziusiedn
1. aunsnfunneudureseingAvestudiudioldfunss
2. annsauszendlinguirnudemeiiiovihunearandeme
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ENG58 1405 nafansidafuim 2(18-12)
(Computational Solid Mechanics)
AyrteAunion il
amsnasn1sUszendlilusunsupeuiiusesinludiodwuddnisaguinseilymins
Amnssueiesnaiiientunasmanivemds nsiaeasiinseidaymiedunivileds aeedd wavay
1R HANTENUVRITIUIUL TN UARDAIULIUIIVDINAANS WAzNITIATIRANULEEY
nadwsNsEEuiiAAnTeszAusein
1. Wilanwsiusazrannislilusunsupeuiawmesivludeduuddniogy
2. annsadenldieduudlumsiiassilvaennassiuyuuuuresdayvimanamans
VO

3. @un3adNaeaz AT AUy lATIUNITI AN TIULAS B9naTiN eI asd unamans

<

VDI
Yoy laundindaueud 5 wqehn
ENG58 1501 n153iasngvidmtinussnn 1(12-0)

(Vehicle load analysis)
vUsAunau :ludl

NM5139A7NLEY M5ENTSHYRUBUS TELA BINANamEnS AIUEIUNIUNISNAS 1SS
T Msvards fdsduiedeunazaussauzvaseueus i
NadWsNsFEuiAAnTeszAuTein

1. 81119005 UEHIMUSTIINGRDATENTTULUUALY) VOIELEUA

2. @ININATLIMMAILALANTIOULVBI TULUA

ENG58 1502 nafNdnsvadalasend 1(12-0)
(Tire and Steering Mechanics)
FunvsAunau :ludl
nafmansuoIdoLaes SNYLeN NSLAY N13AUANTFANIY l@igsnmMASas way
SYUUT IR VeI UL
nadwsn1s3ouifiananiesziusiedn
1. annsnesuienalnnisiadeuiitarsyuutiduideveseusus

2. @UNS0IATIZIINA INNISARDUN VIS TUSUA AL SEUUTIAULR 8IUDIUEUR
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ENG58 1503 aaudtansyaaudeas 1(12-0)
(Suspension Kinematics)
AyrteAunion il
AAUINI AIWNUI099AAAUGAITULLILAULAZUUIVING ATINFIVDITAA UL
dinwamaniuume Sasiraussauzemusud saumansvessruuTesiy wasmsduanileuraseu
gus
nadwsNsEEuiiAAnTeszAusein
1. a1m13005U1eNalnN1sLYeITEUUTeLsY

2. @N1N50ATIEITEUUNSAUALL D UVBIBUIUR

ENG58 1504 Waf1dnsn1siINgs 2(24-0)
(Vehicle Stability)
vUsAunau :ludl
aussouznsNde namanimsaneloutinidn wiesnimveanisiilAs Msiusn was
waransn1sTuTveseuBuR
NadwsNsEEuiiAAnTeszAusein
1. gunsaesuednsiianmsiudeuaradeiifinanewdosnmmstulvesueus
2. @U190ATIEAUTOULTBUTZUUNTALADUUUAINE

3. @NSIAIUMTATIIAVBIUTIINNGD TEvTNUT0IUNYA

YATYINITAIVANNAATMTOLNE 5 wiaenn
ENG51 1501  WUUTI88MNANAAHASTUBITZUUAIUAY 1(12-0)
(Mathematical Modeling of Control Systems)
Ay1deAuniau :ENG51 0111 aunsiiseuius
4519UUUTIA0INNANIAFENSVBITFUUNING SEUUNINTN wewmesiniinseuanss
szuuflnufiind svuulensedind uwazszuvgauund Wudu nsasheilsdduaielouainununinssuy
muAuLULTakarnsmuatLuuda Tulawune uazlaumuaud
nadwsn1s3ouiianantesziumedv
1. anunsaasiwuuaemeadamansvesszuunang Wi sewesluiinssuanss
szuuihdnd svuulansndnduarsruugamgilulasmnat uazlammuaudls
2. annsaaauuuiiasmnandamanslugluuuileiduaelouanununinuesszuy
AuALLuLUakazUale
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ENG51 1502 S¥UlaNanenlvasssuulaznsinsIzinandusnues 2(12-24)
(System Identification and response analysis)
FyrdeAunau :ENG51 0111 aun15iaeeyRus
N15UsEAUAMITITNDTVBIUUTIABIN AN ANENTAIETTNITTHYLONANYVBITEUY
warlygy1Usehng N153LA318RN1TA0UAUDATING TV IUUTIABINNANAFIAATULTAIUIAILAE
Tawuanud vesszuudusunilsuazuduans susuiigs manaaeudunm lafissnmvesszuy A1AN
Aanatnluaniugasia n1suseyndldlusunsy MATLAB/Simulink 938lun15useuuwuudnaaanig
ANIRANENT N1TIATIZVRALNITINNDINANDUAUDIVDITTUY
NadwsNsEEuiiAAnTeszAusein
1. 1Wla35n15UsEUNAUUTIRRINNANNANEN SMEIBNTIEYLeNENwalvaeTEUY
2. AngrinanevausswessyUUSuSUNile Susuasanazdusuiigs Tulawunan was
Taumannud
Whlandnnisnaaeudunmlunsiaseinanauauss
4. @NIDRATIAEDEINN wazAIAUEANA Il UENUEAW YaaTzuUle

»

5. a1u130Useenaldlusunsy MATLAB/Simulink ¥28lun1sussunauuudnaeanis
ARAANERS N1TILATITILAENTINaBINANDUALBIUBISEUULA

ENG51 1503  n1509nuuuaunsalniuauanainssy 1 (9-6)
(Industrial controller design)
AudeAunay (ENG51 1501 UUUTIReImnNAAMARSYaIsEUUAIUANYITaLSBUAIUATY
NNSPRNLUURIAIUANLUY P, PI, PD, PID, Lag, Lead, Lag-Lead dsUs¥UUAIUANLUY
Un IngiBnsmevausademnuiuazimaiaiyguszivg nmsuszondlilusunsy MATLAB/Simulink Tu
NFIATIBNUALORNUUUTEUUAIUAN N LU
NadWsNsFEuiiAAnTeszAuTein
1. 9BNWUUFAIATUANLUY P, PI, PD, PID, Lag, Lead, Lag-Lead §m5uUseuUAIUANILUY
Unla
2. Ussgnaldlusunsy MATLAB/Simulink aglunsiwsigiiaseanwuusvuumunila

ENG51 1504 Ufufn15eanuuuszuunIuaudnlusia 1(0-24)
(Automatic control system design laboratory)
Jyrdeduniau :ENG51 1503 N1598nLUURUNIRIAIUANERATINTTUVSOLSEUAIUA Y
N15UTEUIUAINITITLNDTVIMUUTIADINNAIAAIANTAIETTNITTEYeNAN YA Loy
99NLUUAMIAIUANLUY PID Ins3snsnevausaudennuiwazimadadgyiuseivg nnsuszyndld
lUsunsu MATLAB/Simulink Tun1siiasngsinazeanuuussuuaiuauenludd dmsuszuuaiuay
AIEITRUTDIBWesINNIELEnSY LavAIuALEMTvELATBY
nadwsn1s3ouifiananiesziusiedn
1. WlInsUssnaAuuTRemsedinenan eI Nsseulenanualvesssuula
2. @W13099NKUUAIATUALLUY P, Pl, PID d15U52UUAIUALAIISITOUVRILBNDS
Infnseuanss wazmuauaumgivenaula
3. awnsaldlusunsy MATLAB/Simulink 4aglun1sussanaumuuidnaeamendinmans
AATILNUALIIADINANDUAUDILALBDNLUUTEUUAIUANLA
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YAV IULUA LT 9 MienA
ENG58 1601 fugiugnusudlnii 1(12-0)

(Introduction to Electric Vehicles)
AyrdeAunau JneAUTuTOUTEATIYTIY

fugrudetueusudluin 019 sowedlh Bidnnsedndids wazszuuduiadeu
weluladuumaed dufuuszaluihanuggs welulafwadifowds uwuassuasnsdumanssnuy
Yot uguAli 1n3ealsrauunned waluladinag Miewestueususaisll
nadwsn1sGouifiananiesziusiedn

1. @nsaesuivdulszneauarnsineuvesseuuaeg Tugrusudlniilea

2. @ansarlSeuiisuanssaus Uuantendaidevasenueus minasmalilad Nineiveoale

ENG58 1602  inaluladuasuunine’ 1(12-0)
(Battery Technology)
Autieduniau :ENG58 1601 fiugiususudlnilmiodouaiugiu
UseiRmunduin fugiuuazesdusenoureunned slinuas UhuuTaunmnDs N3
AUAILIAYDILUALADY Lazidonuuaineiuiianuiteulumseenuuuldegiamnyay
NadwSNsSEuiIMAnTeszAusein
1. 1ladsyiRanaundumveuunings
2. lavilauazguuuuveaiunings
3. amnsadenuunmeiuiamudeulunisesniuuldogamngan

ENG58 1603 miﬂszqumﬂmﬂﬂszq%mmemai‘%f'muﬂum“lw% 1(6-12)
(Charge-Discharge of Electric Vehicles Battery)
Jundeduniau :ENG58 1602 waluladusanunimeiniedsuaiugiu
muﬁuﬂszﬂumema%mawﬂw%w %ﬁmmaﬂszqLLazmsJUizqmmemma? n13
aamwmazmﬁqmmﬁ'Lﬁ'mﬁﬁmﬁ’umiLﬁ"ULLazﬂﬁmanzﬁﬂumemaé MsVAERUNMSNURAZAEUTZY
YOIUURAD
NadWSNsFEuiAAnTeszAuTein
1. $3nTBmsUszquazaneUsueaLUnneIETUEUA LY

N

$Tnvlinn1suseauasmeUseguenunmaiLayninluussendly
ausafiviinisnage Ut iunsiuLesAeUTZUaUALN TR

w
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ENG58 1604 ansnalnindinsvenusudinia 1(6-12)
(Electrical Machines for Electrical Vehicles)
Av1UsAUnau : 1AeANULTTILYEUYDIE1VIT
nEnnsTuRugurenas sadnsnaluiidmsuduied eulusmoudliiin nsiden
UELANLasIuIA09LA3 839nsnaliinflmuisay AMsvedoUaNITOuY LATN1IATIVAOULAZAIAIIY
Anunddmsuiniesdnsnaluiiignldlue el
nadwsMsSeuiiaanTesziuseiv
1. flarwanunsalunisdenliiedesdnsnalwihdmsunisiuedousueuslih
2. ﬁmmmmsaiLﬂsﬂsﬁﬂmwﬂLﬁaaﬁuﬁLﬁa’;Lﬁaqﬁ’uLﬂ%laq%’ﬂiﬂalw%ﬁm%’uﬁuLﬂfﬁ'au
YIULUR
3. flauaunselunissndunvedeulszaninmuasaussauzveuadesansnaliih
dvsududousnususing

ENG58 1605 szuudsmasdmsvanuauainii 1(6-12)
(Transmission System for Electric Vehicles)
AUIAUABY 1NEANULTITUYTBUTDIE VIV
Fnwndudseney fiugiunsvhau uasndnnsiisadestussuudshds msdnaey
Jaumnvesszuudinnds eanuwuuszuudimads wazsUssyndldluusudlninliogismunsay
NadwsNsEEuiiAAnTeszAusein
1. @USNOBNKULIEUY kaidonssutdsrdsiimanganiunisdundeueueudlngiiled
2. gnansoeseitymidosdudussuvdshdeeueud il

ENG58 1606 durasinasdniugiugudlnii 1(6-12)
(Inverter for Electric Vehicles)
FdeAunay 1neANuTiutoUTEIEI YY)
nénmsvhnudesuresruudunesiveslusueudlnii weslifhfiuguesdunesines
dulszneuddty uagnslinudunesiseslunmsmuessuuiundeudmiveueudlii
NadWSNsFEuiAAnTeszAusein
1. dWlnseswihitugiu duuseneuussndnmsvhauiiugiuwesduneiines
2. aunsaidensanielfnudunedweslumseuaussuuiuiedoulususudliile
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ENG58 1607  #28A7UANEIUNIRUZE MU Uil 1(6-12)
(Vehicle Control Unit for Electric Vehicles)
AdeAunau :1neAUTuYEUTRIAY iU
Mé’ﬂmiﬁwmﬁyugmmawmaﬂauqumuwmuz (Vehicle Control Unit) #3® VCU
dsusmusudlidh susuvresnsTusunsuwaznsUsudsenves veU nmsldan veu lunsaauasnis
U ugunliin
nadwsNsEEuiiAAnTeszAusein
1. ilandnnisfiugiures VU wazanansoldeufioniuaunisiaureseusud
Tniilel

2. fmnuanunsatunsifiousessuy VCU Aumbemiuausiigg Tugiueudliin

ENG58 1608 szuumsasansuuunaudadmiueueudinii 1(6-12)
(CAN Bus Communication for Electric Vehicles)
AyrteAunau :1neAUTueUYBIEIY Y]
sUuvUsTUUNMsAeansvesgunsalluueudliiin 1nsgrunasndnnisineuvesnig
muauﬁuﬁm?aﬁw (Controller Area Network) 38 CAN Bus n1sl#a1uszuunisdeansuuy CAN Bus
iiesudstoyaseninsgunsaflugnusudiviin
NadwsNsEEuiiAAnTeszAusein
1. Senudilalufstumsdeasveusazgunsaflususudliindhessuu CAN Bus
2. annsaldauszuu CAN Bus Tumsdoasuazemuaugunsallugugudldily

ENG58 1609 gunsalunnsgiudiniugiueudinii 1(12-0)
(Electrical Standard Devices for Electric Vehicles)
AUaRunau :1neANUTueUTRIEIYIY)
gunsaiflugulususudldi madeusesswinsgunsal vuinvesansliuseiugs way
usausin MsnTIvaeuteRamanvesgUnsal MmsgIuveIgUnsalazAIaDns
NadWSNsFEuiAAnTeszAusein
1. fennudnlafefugunsaifugulugueudnh
2. annsaldon uaznBeudegunsalinnsgiuluguoudlndily
3. ansanTivaeudeRana1nvasgUnsalnsgulueueud ndinla
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YAV UL UADALULIR 6 Wi
ENG58 1701 anuiilassuneliusasuduasseuudnlud 1(12-0)

(Introduction to Autonomous Vehicle and System)
A 109AUNaY : 1neANULTLYDUYDIE UV

ﬁugmmuwmuzLLazszuuﬁais szaumdu Autonomy aaiinenssuvesszuudase
N1500NLUUAILNY wé’ﬂmsmsa%ﬁqquai’wamuazmsﬂ'm@mLﬁaqé’u
nadwsNsEEuiiAAnTeszAusein

1. mmiaa%mwé’ﬂmiﬁugmmaamuwmuzuazigwﬁaiﬂéf
anansainlanisuueseiuvesanly Autonomy e
aunsaesunganUaunssuvesszuudasyla
ANUNTDIATITRNTOONRUUMILUTDITE UUDaTE LA

AR o A

#1013098UENNTATIMULTIAR AR SAIUANL UG

ENG58 1702  \Juiwasuazdoyaeueud 1(12-0)
(Automotive Sensors and Data)
JyrdeAunau TAgANLLTILTRUTRIA1UN I
wdnmsvhanuvesuweinie Aldluseudatelvl e sansledia, ndesdianm, la
NS, 130, IumesTnAin ey, wuwesTaruiga Wuduy msymdeya (Data Fusion) LLagﬂwﬁaaﬁsﬁauua
Dowiu nawuiunssuiauandon (Perception)
waé’wéms@auiﬁmw%’eizﬁ’usﬂa%ﬂ
1. @15095 VLU NNITYINTUYDALULLD TR A lugueusaieslnl 0f sanslaile,
ndostenn, lams, 150, wumesTnrudey, wuwes iy Wuguld
2. ansailandnnisTindeya (Data Fusion)
3. annsnasuiendnnisnsdemtoyadowuvesssuudasyly
4. aansnilanszuaunsiuidunndeuvesszuudasy (Perceptions)

ENG58 1703 nsisuiasasdnstuiugmuuasmassaiiudmivenusuddaludd 1(12-0)
(Basic Machine Learning and Vision for Autonomous)
teAunion Ll
fugrumaiSeuivonaios dsuanmesnaiieuivonaios nznaunsninisusves
1309 luimalassglszanmiion lunalassingUszainuuy Convolution nguinisnsaduing ua
MsUszgndldnisiGeuvaaniesiunsueaiivuesssuudasy
nadwsn1s3ouifiananiesziusiedn
1. aunsnesuisiiugiunisdoutenaies Ussnvmasmaiiouivoaedosls
ansadlanszuiunsmsisouivoaaiedls
gunsodesiluealasengUsamiien lealasaieuseanmuuu Convolution la
anunsainlang8nsnsnduinguesnisueniuresneniiunesla

AR e A

anunsaUszendldnisiseuivesaisdiunsueniuresssuudastla
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ENG58 1704 n1sumnsuazlanalasedy 1(12-0)
(Navigation and Localization)
Ayrdedunou il
VENMIMNTILYSUILRBIIE U e Mamavesssuudasy nsasaduynemsiadoud
nadwsn1sGouifiananiesziusiedn
1. @113005UIEMENNITNITTLUAAUIVDITTUULUUANY L9
2. annsainlanguimsumisesszuula
3. annsauinlangufnisivnsvesssuule

ENG58 1705 uwuyduiasuilsdniuiasufjinnisenueundasy 1(0-24)

(Machine Learning for Autonomous Vehicle Laboratory)
deAunay il

Anujvamensdeulusunsusenldyaddsdmiunssoudveaaios madey
Tusunaldsrunmugdaszannsasouidoyanmdmiunvaundndefavnad oty nadou
TWsunallferumvuzioniezuazasaduing madeulusunslvoummugiadeufimuduauouy
nadwsNsFEuiiAAnTeszAusein

1. annsadoulusunsuiSenldyamdsdmsunsBouiveandosld

2. awnsaleulsunsulioummugdassanusaBouidoyanmdmiunsaunands

Anasla
3. @WIaATIEYnTRdeUANgNABIadlUTLN Ul

ENG58 1706 WosUfjuinisiduiwasuasszuusnludd 1(0-24)
(Autonomous Sensors & System Laboratory)
dedunau Ll
AnUuamensilisulusunsuiuyar nseuveunvugdassmessuuuUAn1sviueud
Jeulusunsusudoyaainwuieassigg 019 ndes wazlans udu Weulsunsunisiideyasin
wuwosuldlunsszydumisuesszuusunvugdasy @eulusunadvisrunnmuziadeuidaszain
mMs3uiAandonlusuuuusine Wudy
nadwsNsEEuiiManTeszAusein
1. grasad ndJUuaalen1sideuldsunsud vy Al nTeuve I UNINUEdasen 38
seuuUuRnIsvueudla
2. annsaeulusunsuiudeyaannaueiane 017 naet waglams Wusuld
3. aunsaldeulusunsun1sdnveyaanteuleas U g lun1s s UAIWNL 0T UL
gunvuEdasela
4. annsadeulusunsuliorunmuzirdeuidassannisiuidandeslusuiuusiieg
Dusiulel
5. ANIAIATIZATIIARUANNABIRLlUTUNTUlA
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YATYINTNANIUEUA 4 niaein
ENG58 1801 mummg'muaxms‘lméfm 1(12-0)
(Standardized Work and Kaizen)
Ayrdedunou il
LUIANAAT UF TR LIRS sHE R s Ausdulunisanduny
LUIANLARTBINIS AT
nadwsNsEEuiiAAnTeszAusein
1. Wideug anudnlaluinnsgiu
2. WislwwenudAalunisadanisnanedresfivss@nsnmle

ENG58 1802 $3UUNISYUEY SISUNISNARLUUNLLIAY 1(6-12)
(Logistic System for Just in Time)
AuUeAunay 1l
ANYITEUUNSVUEIE IS ULTINUNAREIUEUA SIUDIN15VUEIN18TUTSI9U LaLTENINg
15997UKER WWIAUANSEININAALUUTLLEAT
waé’ws‘mslﬁﬂuiﬁmw%’es:ﬁ’usw%m
1. wWlaseuunsvuaslugnannssunsHaneue s
2. W lAlIANUAAYBINSHAALUUTLIAN

ENG58 1803 n1sldasnaslunseulunisnan 1(6-12)
(Karakuri Kaizen in Manufacturing)
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(Material and Information Flow Chart)
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(Capstone Design Project)
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ENG51 3001 n1sasnesviadnea1ansaaelusunsu SolidWorks 2(12-24)

(Statics Analysis with SolidWorks)
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ENG51 3002 n1s3nsnesimsdusaelusunsu SolidWorks 2(12-24)
(Vibration Analysis with SolidWorks)
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(Basic LabVIEW Programming)
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ENG51 3004 mstiudayasiaelusunsy LabVIEW 2(12-24)
(DAQ with LabVIEW)
deAunau il
Winwelunisllusunsy LabVIEW lunsyuiunisinwagnssuiunisaiuny vinwelunisly
guUnsain135inlag Data Acquisition 4849 National Instrument 531 UlUSUNSHN LabVIEW wag NI-
DAQmx APl Vinwzlunisinuazasnedeyau Digital Anudnlalunszuiunis signal conditioning
nadwsNsEEuiiAAnTeszAusein
1. Wannszuumsifuteyauuuysannsiiussansnwgaitonsindiusiuen

(%
U v

2. Sutayanniduigesuazn1sussandldtuaasie LabVIEW uag NI-DAQmx AP Lile

Y

A519aUNAATU
BuAuNTInlaeltasanIshasranNAwISNS NS

w

4. SunazasdyganiInes
5. Mshfudasdyaaiouiulsinunmuasdygyiu
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(Supervisory Control and Data Acquisition (SCADA))
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(Shaft and Rotation Component Maintenance)
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(GD&T and Jig and Fixture Design)
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(Python for Data Analytics)
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ENG51 3010 n1sUssananatayavuinlvg) 2(12-24)
(Big Data Processing)
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(loT Device Development)
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(IoT Communication)
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(loT Data Management)
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(Cloud Computing)
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(Al Technology)
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ENG51 1702 waluladnnsuasiiudlgnauinainas 1(6-12)
(Computer Vision Technology)
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(Machine Learning)
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(Deep learning)
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ENG51 1705 lassnuautyanuseivg 2(0-48)
(Al Project)
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(Introduction to Robotics)
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(Robot Forward Kinematic Model)
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(Robotics Inverse Kinematic Model)
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(Basic Robot Control)
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(Industrial Robot programing and Control)
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(Special Problems in Modern Automotive Engineering |)
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(Special Problems in Modern Automotive Engineering II)
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(Industry Collaborative Project I)
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General Education Courses 30 Credits
General Education core Courses 10 Credits
IST20 1005 Metaliteracy 4(3-2-7)

Prerequisite : None
Information resources; information sources; information retrieval and tools;
information evaluation; information creating, applying, and sharing by applications: word
processing, presentation, spreadsheets, and online collaboration; digital media literacy; safe use
of media in a digital society; good values; ethics and laws related to living in the digital age.
Course Learning Outcomes: CLOs
Having successfully completed this course, student must be able to:
1. Apply information resources, digital medias, and information sources for lifelong
learning.
2. Apply tools for information retrieval and evaluation.
3. Apply applications for creating, sharing information and digital media, and online
collaboration.

4. Apply digital media appropriately under relevant laws.

IST20 1006 Learning Competencies 3(3-0-6)
Prerequisite : None
Synthesize factors that contribute to rational and irrational thinking. Distinguish
reliable news from unreliable news. Develop systematic critical thinking. Create solutions with
valid and sound logic, and design thinking. Know how to communicate with empathy towards
oneself and people with opinions or cultures different from their own. Positive thinking towards
controlling one's emotions. Strengthen the skills of lifelong learning. Ready to learn new things to
take the right action in a turbulent society.
Course Learning Outcomes: CLOs
Having successfully completed this course, student must be able to:
1. Explain logical thinking to discover problems, solutions, reasonably and
carefully.
2. Develop a way of separating ideas and synthesizing legitimate actions from
those that are invalid.
3. Able to analyze and criticize news and information. Adhere to ethics and respect

human values. Make decisions with emotional intelligence.
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IST20 1007 Citizenship 3(3-0-6)
Prerequisite : None
Take lessons learned from the characteristics of citizens that drive democracy and
human rights. Develop an attitude of respect of diverse people’s cultures. Critical thinking on civil
vs. political rights rules and good governance that take care of the people’s lives, as well as anti-
corruption. Strong and responsible citizenship in VUCA World. Compare the strengths and
weaknesses of judging problems and solving problems from different people. Nonviolent solution
to problems in the world community.
Course Learning Outcomes: CLOs
Having successfully completed this course, student must be able to:
1. Describe and distinguish the characteristics of citizens that drive democracy and
human rights.
2. Be able to think critically about social changes at both the level of individual
roles, and the role of the institution.
3. Be able to analyze approaches to citizenship development that lead to
valuable self-worth in the context of VUCA World.

Language Courses 15 Credits
IST30 1101  English for Communication 1 3(3-0-6)
Prerequisite : None

Developing students’ abilities for effective communication in social settings;
focusing on integrated skills with the primary emphasis on listening and speaking; developing
communication and language learning strategies; and promoting autonomous learning using
various resources
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. communicate in English by using basic communicative strategies appropriately.

2. have group work skills to communicate effectively in social settings.

3. use information technology in studies and research to learn English

autonomously.
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IST30 1102 English for Communication 2 3(3-0-6)
Prerequisite : IST30 1101 English for Communication 1

Further developing students’ abilities for effective communication in social and
academic settings; focusing on integrated skills, particularly listening and speaking for academic
purposes; further developing communication and language learning strategies; and reinforcing
autonomous learning using various semi-academic materials from a variety of resources
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. communicate about general issues that occur in the world society and

academic settings effectively.
2. have group work skills to communicate effectively in social settings.
3. use learning strategies and information technology to learn English

autonomously.

IST30 1103  English for Academic Purposes 3(3-0-6)
Prerequisite : IST30 1102 English for Communication 2

Developing students’ abilities for academic purposes for effective communication
in an academic field of study; text-based activities involving integrated language skills with an
emphasis on reading; exposure to both authentic and semi-authentic materials from both printed
and audiovisual materials, as well as online resources
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. listen, speak, read and write to show understanding of content issues from

stories that can be read.

2. use reading strategies to analyze academic articles effectively.

3. have group work skills in academic reading settings effectively.

4. use information technology to search for information related to academic

articles effectively.
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ENG51 0010 English for Engineer | 3(3-0-6)
Prerequisite: none

Developing integrated English skills with an emphasis on listening and reading;
improving language learning behavior and strategies; and promoting autonomous learning by
making use of various resources.
Course Learning Outcomes (CLOs)

1. Be responsible for attending class regularly and being on time for class

2. Comprehend the contents of listening passages and dialogues in the engineering
field
Comprehend the contents of reading passages in the engineering field
Acquire teamwork skills to achieve effective group work results

Gain and apply basic language learning strategies appropriately

o o kBW

Be able to find and access proper information to develop autonomous language

learning

ENG62 0011 English for Engineer Il 3(3-0-6)
Prerequisite: ENG51 0010 English for Engineer |
Developing necessary fundamental English skills for the workplace and further
study; promoting the awareness and importance of cross-cultural differences for effective
communication; and applying English standardized tests to evaluate language proficiency
Course Learning Outcomes (CLOs)
1. Acquire necessary fundamental English listening skills for the workplace and
further study
2. Achieve necessary fundamental English reading skills for the workplace and
further study
3. Understand cross-cultural differences to communicate effectively
4. Receive scores from English standardized tests according to the specified

requirements
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General Education Elective Courses 5 Credits
Students choose from the following courses.
IST20 1505  Art Appreciation 2(2-0-4)
Prerequisite : None

Accumulate knowledge and interpret meanings about art and culture from various
societies or places. Create value and aesthetics in one's life from experience in various roles of
art. Collaborate in making works of art that bring value to oneself and others.
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. Able to create works of art from collaboration with artistic processes and
methods. Storytelling with symbols to convey imagination and emotions into
tangible works communicable to others.

2. Understand the elements of art, as well as the reason for the creation of art.

3. Describe the utilization of art for the value of living.

4. Able to manage emotional maturity in the art process with others appreciation
of the work and openness to different perspectives, confidence in creativity,

seeing the beautiful sides of what exists in society

IST20 1506  Holistic Health 2(2-0-4)
Prerequisite : None

Classification of methods for preventing health risks. Synthesis of holistic and
atomistic approach to healthcare, and the relationship between nature and health. Approaches
to maintain mental health. Dealing with disappointment and failure. Using technology to promote
health. Exercise, quality sleep and rest. Appropriate weight control. Dealing with emotions when
having relationship problems with others.
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. Understand human body functions. Develop ways to take care of physical,
mental health, and maintain relationships with others. Be knowledgeable of
how to apply nature for good health.

2. Explain consumption behavior, work, sleep and recreation that promotes well-
being.

3. Describe the appropriate utilization of technology in health promotion.
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IST20 1507  Law in Daily Life 2(2-0-4)
Prerequisite : None

Accumulate knowledge of principles of law, hierarchy of law, laws concerning
persons, property, juristic acts and contracts, loan agreement, employment contract, made-to-
order contract, contract of purchase, property rental contract, hire purchase contract, suretyship
agreement, mortgage contract, pledge contract, law of family and inheritance, consumer
protection law, intellectual property law, life planning abided by the law.
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. Possess the knowledge to apply the principles of the law to develop their own

behavior to be valuable citizens.

2. Explain how to live by the principles of the law.

IST20 1508  Ways of Lower Isan 2(2-0-4)
Prerequisite : None

Explain the relationship between geopolitics and the way of lives of the people in the
Mekong-Chi-Mun basin, local history of the lower Isan region. Discuss the relationship between the
lower Isan identity and the socio-political development of the Thai nation. Identify the ways of
thinking, culture and traditions of the people of lower Isan that occur in the midst of various changes
in the world society.
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. Be knowledgeable of history, way of life, arts and culture, as well as traditions of
people in the lower Isan area, the landscape of the Mekong-Chi-Mun basin and can
link all characteristics systematically.

2. Describe the characteristics of various ethnic and political identities, and the

preserving of the origins of lower Isan people.
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IST20 1509  Effective Communication 2(2-0-4)
Prerequisite : None
Performance of listening, writing, or recording ideas from all the concermned parties for
self-understanding and good communication with others. Compose main ideas and be able to
communicate concisely, straight to the point, and appropriate for a particular occasion. Be a quality
intermediary that connects ideas from multiple parties. Understand the socio-cultural context and
identify the objectives of each party. Select messages and support information with respect to all the
parties. Finding connection points that prevent misunderstandings between groups. Report facts with
faithfulness without triggering emotions of one’s own and all the parties.
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:
1. Explain the characteristics of effective communicators. Memorize the main points,
be straight to the point, and tell the story reasonably.
2. Perform roles correctly to create understanding between groups, respecting the
socio-cultural diversity of others.
3. Be able to design media, how to present it, and build relationships with other

people in the right place at the right time.

IST20 1510  Virtual Community 2(2-0-4)
Prerequisite : None

Take lessons learned from digital platforms that enhance well-being in everyday life.
Boost motivation and create common goals among people who share the same interests. Reflect on
the relationship between the ecosystem of the metaverse, identity, and the meaning of the
occupation of the avatar, teamwork between avatars. Know how to respond and protect oneself
from cybercrime, as well as ethics and laws about staying safe in a virtual community.
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. Describe the transformation of the digital society, how to stay safe in the digital

society.
2. Show respect for human dignity in a virtual community within the ethical and legal

framework.
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IST20 2506  Professional and Community Engagement 2(1-2-3)
Prerequisite : None

Bring innovative or methodological knowledge to work with communities or
professional groups. Synthesize lessons from experiences in project work to solve commmon problems
of professional groups and plural societies. Transform design thinking principles in innovation
development planning for problem solving. Storytelling that offers a reliable and easy-to-understand
model. Have a volunteer mindset and social responsibility. Positive thinking for problem solving.
Reflect their own strengths and weaknesses, and group work process. Develop one’s own leadership.
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. Have the skills to translate classroom knowledge into communication, content
development, and creating new learning methods suitable for various constraints
in the community.

2. Possess the skills to use the process of working with people with different
qualifications, leadership, and dare to make decisions to solve immediate problems
at the right time. Talk and exchange ideas with empathy towards the interlocutor.

3. Review of errors in work process. Demonstrates roles and values in assigned duties.

Have a positive energy about coping with problems.

IST20 2507  ASEAN Studies 2(2-0-4)
Prerequisite : None

Classify identities together with specific societal and cultural identities in the ASEAN
Community. Discuss the citizen attributes, human dignity under different religions, economic systems,
and government regimes. Characteristics of social capital, values, quality of life and living based on
biodiversity and geopolitical differences.
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. Possess the knowledge that indicates common points and differences in identity,

history, arts and culture and traditions of citizens in the ASEAN Community.

2. Explain the changes of ASEAN society in terms of biodiversity and people's culture.
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IST20 2508  Love Yourself 2(2-0-4)
Prerequisite : None

Learning and reviewing to understand specific characteristics of thoughts, feelings, and
their own real needs. Create motivation and inspiration for personality development and personal
competency. Cultivate the habit of growing thinking when facing problems. Having the discipline to
reach one's goals. Learn how to manage thoughts and behavior. Apply the principles of self-
improvement to synthesize their own characteristics; be able to express thoughts, open up about
their experiences, listen carefully to others, give advice to others with reasonable information. Discuss
and work together on a plan to solve the problem. Determine appropriate lifestyle guidelines in their
own contexts.
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. Able to analyze and clarify factors of strengths, weaknesses and suidelines for self-

development.
2. Describe self-management of emotions, communication, decision-making, in order

to face well-being problems and how to express relationships with other people

appropriately.
3. Life planning with goal-setting and self-improvement. starting with a growth
mindset.
IST20 2509  Discourses and Worldview Change 2(2-0-4)

Prerequisite : None

Discuss the construction of meaning and framing of discourses. Building legitimacy and
leadership with discourses. Non-verbal interpretation, metaphorical images, visual language, and
propaganda texts. Distinguish a discourse that fosters prejudice and a discourse that fosters human
values. Create messages to develop identity and worldview.
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:

1. Be able to distinguish social and cultural differences of discourse production.

2. Analyze the bias of discourse from a multi-dimensional point of view.

3. Show leadership thinking and creating discourses that cultivate values for oneself

and others.
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IST20 2510  Circular Economy Lifestyle 3(2-2-5)
Prerequisite : None
Citizenship and commitment to the sustainable development goals. Conserve ethics
towards humans and nature. Synthesize political factors, economic factors, and socio-cultural factors
affecting behaviors that conflict with sustainable development. Solve problems together with the
power of positive thinking. Create an eclectic mindset to promote new things that benefit the world.
Create stories and innovative design projects that support closed-circuit or circular consumption.
Reduce inequality relationships. Enhancing behaviors that reduce the impact of products and services
on the environment.
Course Learning Outcomes: CLOs
Having successfully completed the course, student must be able to:
1. Possess the knowledge of the citizens’ role in contributing to the sustainable
development goals.
2. Able to synthesize various factors to create prototypes of innovations that support
circular economy lifestyles, as well as the consumer behavior of goods and services
that help reduce greenhouse gas emissions.

3. Demonstrates leadership in managing tasks with others.
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MAJOR COURSES

Major (Modern Automotive Engineering) 114 Credits
Major-Minor (Modermn Automotive Engineering-Entrepreneur) 135 Credits
Science and Mathematic Foundation Courses 25 Credits
Math Module 14 Credits
ENG51 0101 Basic Algebra 1(12-0)

Prerequisite: none

Linear Equations, Absolute Value Equations, Polynomial Arithmetic, Factoring,
Quadratic Equations, Proportion, and Rational Equations
Course Learning Outcomes (CLOs)

1. Critically analyze and solve some basic mathematical problems related to

algebraic, fraction, proportional and rational expressions and basic functions.

ENG51 0102 Exponential and Logarithmic 1(12-0)
Prerequisite: none

Exponential function; Uses of Exponential functions; Finding the roots of the
Exponential equation; and Logarithmic Functions and engineering applications
Course Learning Outcomes (CLOs)

1. Critically analyze and solve some fundamental mathematical problems related

to Exponential and Logarithmic Functions.

ENG51 0103 Polynomials 1(12-0)
Prerequisite: none

Polynomial Functions, Factoring of Polynomials, Quadratic Equations, Proportion,
Exponential and roots of function
Course Learning Outcomes (CLOs)

1. Critically analyze and solve some mathematical problems related to

Polynomial Functions, Quadratic Equations, and Proportion.
2. Solve equations and systems of linear equations
3. perform operations involving fractions factoring fractionation and solve

polynomial equations.
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ENG51 0104 Trigonometry 1(12-0)
Prerequisite: none

Trigonometry; Trigonometric function; sine law; cosine law; tangent; and
applications of trigonometric functions for solving engineering problems
Course Learning Outcomes (CLOs)

1. Critically analyze and solve some mathematical problems related to

Trigonometry and Apply knowledge to solve simple scientific problems using

Trigonometry.

ENG51 0105 Vector Algebra 1(12-0)
Prerequisite: none

Vectors and geometry ; vector calculus; and functions of several variables
Course Learning Outcomes (CLOs)

1. Critically analyze and solve some mathematical problems related to vector and
vector calculus.
2. Apply knowledge to solve simple scientific problems using vector and vector

calculus.

ENG51 0106 Matrix Algebra 1(12-0)
Prerequisite: none

Matrix and determinant of matrix; inverse matrix; row operation; linear
transformation; eigen value and eigen vector; numerical methods for solving algebraic equations
Course Learning Outcomes (CLOs)

1. Critically analyze and solve some mathematical problems related to matrix and

inverse matrix
2. Determine the determinant of matrix
3. Apply knowledge to solve simple scientific problems using row operations,

linear transformation, eigen value and eigen vector.

ENG51 0107 Complex Number 1(12-0)
Prerequisite: none

Real numbers and imaginary numbers; complex numbers; magnitude of a complex
number; algebraic principles of complex numbers; addition and multiplication of complex
numbers
Course Learning Outcomes (CLOs)

1. Perform arithmetic operations involving complex number
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ENG51 0108 Limit and Differential 1(12-0)
Prerequisite: none

Limit; Continuity; Sequences and Series; Derivatives; and Application of derivatives
and inverse function
Course Learning Outcomes (CLOs)

1. Determine limit value Apply knowledge derivatives to solve simple scientific

and engineering problems.

ENG51 0109 Basic Integration 1(12-0)
Prerequisite: none

Fundamentals of integration; Definite Integrals and Indefinite Integrals; application
of integrals in engineering; Area under a curve
Course Learning Outcomes (CLOs)

1. Critically analyze and solve some mathematical problems related to

integration.
2. Apply knowledge to solve simple scientific problems using integration and area

under a curve.

ENG51 0110 Integral 1(12-0)
Prerequisite: ENG51 0109 Basic Integration or study concurrently
Indefinite integral, separating variables; Integration of trigonometric functions;
Fundamental Theorem of Calculus and multi-layer integration
Course Learning Outcomes (CLOs)
1. Perform calculations and solve basic mathematical problems involving
indefinite integrals, definite integral and the Fundamental Theorem of Calculus
2. Apply knowledge of indefinite integrals, definite integral and the Fundamental
Theorem of Calculus to solve scientific problems

3. Solve simple scientific problems using integration and multi-layer integration.
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ENG51 0111 Differential Equation 2(24-0)
Prerequisite: ENG51 0108 Limit and Differential

Ordinary differential equations;  Linear and second-order ordinary differential
equations; Tailor series; Laplace transform and its application
Course Learning Outcomes (CLOs)

1. Solve first order ordinary differential equations and apply the knowledge of
solving first order ordinary differential equations to solve related science and
engineering problems.

2. Solve linear second order ordinary differential equations and apply the
knowledge of solving linear second order ordinary differential equations to
solve related science and engineering problems

3. Use power series i.e., Tailor series to solve related mathematical problems

4. Show the Laplace transformation of mathematical equations and apply
knowledge of the Laplace transformation to solve related science and

engineering problems

ENG51 0112 Engineering Statistics 2(24-0)
Prerequisite: ENG51 0101 Basic Algebra
Statistics for Engineers; distribution of information; Introduction to statistical
evaluation; statistical decision-making; hypothesis test
Course Learning Outcomes (CLOs)
1. Present data with statistical processes and analysed the data by statistical
process
2. Use the principle of probability and Distribution to analyze engineering
problems
3. Apply knowledge to solve simple scientific problems using statistical decision-

making.

Physics Module 7 Credits
ENG51 0201 Fundamental of Equilibrium 1(9-6)
Prerequisite : ENG51 0105 Vector Algebra

Quantity and unit in Physics, Force system, Force and Moment resultant, Free
body diagram, Centroid and center of mass and Area moment of inertia.
Course Learning Outcomes (CLOs)

1. Able to explain quantity and unit in physics.

2. Able to calculate force and moment resultant.

3. Able to draw the free body diagram of the load.

4

. Able to calculate the centroid, center of mass and the area moment of inertia.
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ENG51 0202 Equilibrium of force and moment 1(9-6)
Prerequisite : ENG51 0105 Vector Algebra

Equilibrium of force and moment in plane and space, Truss, Frame and Machine,
Friction.
Course Learning Outcomes (CLOs)

1. Able to create system of equilibrium equation of the body.

2. Able to calculate the equilibrium of truss, frame, and machine.

ENG51 0203 Planar Motion of Particle 1(9-6)
Prerequisite : ENG51 0202 Equilibrium of Force and Moment or study concurrently

Kinematics and Kinetics of particle in 2D-plane, Newton law of motion.
Course Learning Outcomes (CLOs)

1. Able to calculate the quantity of the particle motion in 1D and 2D.

2. Able to apply the 2nd Newton law for analyzing the particle motion.

ENG51 0204 Fluid static 1(9-6)
Prerequisite : none

Fluid properties, Fluid static, Hydrostatic pressure, Manometer and pressure drop in
piping system.
Course Learning Outcomes (CLOs)

1. Able to describe the properties of fluid.

2. Able to calculate the hydrostatic pressure.

3. Able to calculate the pressure in manometer

ENG51 0205 Electric Forces and Fields 1(12-0)
Prerequisite : none

Analysis of forces between charges, Electric fields, Coulomb's law and Gauss's law,
Electric potential energy, Electric potential, Capacitance, Resistance and Electric current.
Course Learning Outcomes (CLOs)

1. To able analyze force between charges and electric fields.

2. To understand Coulomb's law and Gauss's law.

3. To understand Electric potential energy and Electric potential.

4. To understand Capacitance, Resistance and Electric current.
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ENG51 0206 Electromagnetic Field and Current 1(12-0)
Prerequisite : ENG51 0205 Electric Forces and Fields or study concurrently

Analysis of magnetic forces, magnetic fields, Biot-Savart’s law and ampere's law.
Electrical induction and inductor coil, To analyze basic electrical circuits such as R circuits, RC circuits,
RL and RLC circuits, DC and AC of RLC circuits.
Course Learning Outcomes (CLOs)

1. To able analyze magnetic force and magnetic field.

2. To understand Biot-Savart’s law and ampere's law

3. To understand and analyze Electrical induction and inductor coil.

4. To understand and analyze R circuits, RC circuits, RL and RLC circuits, DC and

AC of RLC circuits.

ENG51 0207 Physics-Electrical Laboratory 1(0-24)
Prerequisite : ENG51 0205 Electric Forces and Fields or study concurrently

Soft skill of Using basic electrical measuring equipment, Capacitance and Capacitor
Circuits, Resistance and Ohm's Law. Magnetic field, Generation, and the application of magnetic
fields DC circuit AC circuit
Course Learning Outcomes (CLOs)

1. To able use measurement device of basic electrical equipment.

2. To able read the electric capacity and connect the capacitor circuit correctly.

3. To able read resistance Resistor circuit and analyze Ohm's law.

4. To able explain the principle of Electromagnetic field and application.

5

. To able to analyze Direct circuits (DC) and alternating current (AC) circuit.

Chemistry Module 4 Credits
ENG51 0301 Electrochemistry 1(9-6)
Prerequisite : none
Study on acid-base solutions, acid-base pairs, acid-base dissociation. lonization of
water, Calculation of pH acid-base solutions, redox reaction, balancing redox equation,
electrochemical cells, advance of technology involving electrochemical cells, battery
Course Learning Outcomes (CLOs)
1. Be able to describe acid-base solutions, acid-base pairs, acid-base dissociation.
lonization of water
2. Be able to calculate pH of acid-base solutions.
3. Be able to calculate redox reactions, balance redox equation, electrochemical
cells

4. Be able to describe the principle of operation of the battery
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ENG51 0302 Chemical Bonding 1(9-6)
Prerequisite : none
Study the evolution of periodic arrangements in the periodic table, and the
tendency to change properties of elements according to group and period. Periodic properties in
the periodic table include the size of the atoms. lonization energy (IE) electronegativity (EN),
electron affinity (EA), boiling point, melting point, etc. Study of the bonding forces between atoms,
bonding stage, and structural formulas, names, associated energies of ionic bonds, covalent
bonds, and other bonds.
Course Learning Outcomes (CLOs)
1. Be able to predict the properties of elements in the periodic table from the
atomic numbers of the elements.
2. Be able to compare the differences between atomic sizes, ion sizes, ionization
energy (IE) electronegativity (EN), electron affinity (EA)
3. Be able to describe the process of forming ionic compounds, write structural
formulas, and name ionic compounds.
4. Be able to explain the occurrence of covalent bonds, write the Lewis structure,
molecular formulas, and covalent names.
5. Be able to calculate the energy of the reaction and the energy of the bonds of
the molecules in the reaction.

6. Be able to explain characteristics of other bonds that differ from ionic bonds

and covalent bonds.

ENG51 0303 Solution and Chemical Equilibrium 1(9-6)
Prerequisite : none

Study the properties of water, type of solutions, dissolution process. Calculation
of solution concentration, stoichiometry, reversible reaction and irreversible reaction. Correlation
between concentration and products at equilibrium. Calculation of equilibrium constants and
concentrations of substances at equilibrium.
Course Learning Outcomes (CLOs)

1. Be able to describe properties of water.

2. Be able to describe the type of solutions, and the process of dissolution.

3. Be able to calculate concentration of the solution.

4. Be able to calculate relations between moles, molecules, mass, volume of gas

at STP

Be able to explain the meaning of the reversible reaction and ireversible reaction.

o

6. Be able to calculate equilibrium constants and concentrations of substances

at equilibrium.
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ENG51 0304 Environmental Chemistry and Carbon Credit 1(9-6)
Prerequisite : none

Study on sources of pollution, impact of pollution, and managing environmental
pollution, including air pollutants, noise pollution, waste pollution and hazardous waste, visual
pollution, water pollution, and soil pollution. Study the global warming situation, greenhouse
gases affecting global warming, life cycle assessment, carbon footprint assessment framework and
calculation, carbon offsetting activities (carbon credits), and examples of related projects.
Course Learning Outcomes (CLOs)

1. Be able to describe sources of pollution, impact of pollution, and managing

pollution in different types of environments.
2. Be able to explain the principles of carbon footprint assessment.

3. Be able to assess carbon footprint for a simple project.

Engineering Fundamental 24 Credits
Manufacturing and Materials Engineering Moule 6 Credits
ENG51 0401 Safety in Manufacturing process 1(12-0)

Prerequisite : none

Basics of manufacturing process safety, personal safety equipment and safety
equipment for machine, checking for safe working conditions, safety standard in industrial. Course
Learning Outcomes (CLOs)

1. Comprehend the safety for machine operation

2. Be able to comply with factory safety standards

ENG51 0402 Metal and Heat Treatment 1(12-0)
Prerequisite : none

Metal and Its Mechanical Properties, Phase Diagram and Their Interpretations, Heat
Treatment Processes, Effects on Microstructure and Mechanical Properties such as steel and
aluminum alloy

Course Learning Outcomes (CLOs)

1. Explain phase diagram of Binary system.

2. Explain effects of heat treatment processes on microstructure and properties.
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ENG51 0403 Hand Tools and Measuring Tools 1(6-12)
Prerequisite : none

Using of basics hand tools for workpiece production, measuring tools for dimension
measurement, vernier caliper, micrometer, thread measuring tools, drilling hole, and workpiece
high, precision measurement using 3D measuring machine

Course Learning Outcomes (CLOs)
1. Be able to use basics hand tools for workpieces production.
2. Be able to use measuring tools as vernier caliper, micrometer for checking
dimension of workpieces.
3. Be able to use 3D measuring machine for precision measurement of workpieces.

ENG51 0404 Manufacturing Process 1(6-12)
Prerequisite : none

Study in structure and fundamental properties of metals, basic manufacturing, heat
treatment, metal casting, welding, machining process, metal forming, rapid manufacturing
processes, product design and selecting manufacturing processes, measurement, and inspection.
Course Learning Outcomes (CLOs)

1. Have knowledge of the structure and fundamental properties of metals.

2. Have knowledge of the heat treatment process.

3. Have knowledge of the metal casting, welding, machining process and metal

forming process.
4. Have knowledge of the product design and selecting manufacturing processes.

ENG51 0405 CNC Machine 1(6-12)
Prerequisite : ENG51 0403 Hand Tools and Measuring Tools

Basics of CNC machine, coordinate system, CNC milling 3 Axis and CNC turning
operation, cutting tools, work offset setting, tool length compensation, create NC program in
ISO/DIN standard, using of computer aided manufacturing (CAM) to generate NC program, testing
of milling, and turning process for workpiece production from working drawing.
Course Learning Outcomes (CLOs)

1. Comprehend the basic principles and the coordinate system of CNC machines.

2. Be able to select of optimal cutting tools for milling and turning process.

3. Be able to create NC program to control CNC machine.

4. Be able to use computer aided manufacturing to create NC program.

N-83



uA.2

ENG51 0406 Ceramics and Composite Materials 1(6-12)
Prerequisite : none
Study the material structure, properties, manufacturing process and the
engineering application of the materials, i.e., ceramic and composite materials, together with
practical training and material testing.
Course Learning Outcomes (CLOs)
1. Classify types of materials, the basic properties, testing method and mechanical
property analysis of ceramic and composite materials.
2. Explain a relative of material structure, properties, manufacturing and material
property enhancement.
3. Have practical skills in the manufacturing process and forming ceramic and
composite materials.

4. Have practical mechanical testing and interpretation skills, including material

strength and stress-strain curve.

Engineering Drawing Module 6 Credits
ENG51 0501 Fundamental of Engineering Drawing 1(6-12)
Prerequisite : none

Reading and understanding engineering drawing symbols, understanding
tolerancing fits and fasteners in engineering drawing, using drawing tools, creating Multiview
projection, section view, and assembly drawing of the mechanical components and dimensioning
in mechanical drawing with drawing standards such as ANSI, JIS, ISO, DIN, etc.
Course Learning Outcomes (CLOs)

1. Reading a drawing and understanding symbols in mechanical drawing.

2. Interpreting tolerance and fits in related engineering work.

3. Able to use the drawing tools and creating Multiview projection section view,
and assembly drawing of the mechanical components according to the

specified standards.
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ENG51 0502 Electrical Drawing 1(6-12)
Prerequisite : none
Explain principles of electric power systems and basic electrical equipment.
Functions and symbols of electrical equipment in electrical drawings Basic electrical load
calculation and protection device selection, cable size, conductor path, electrical single line
diagram. Riser diagrams, lighting circuits, socket circuits, electrical drawings in control work
according to DIN 40713 and DIN 40703 standards, equipment, and motor control functions. Types
of motor control circuits Practicing electrical drawings with pen and pencil lines. Practice electrical
drawing using computer software with CADSIim3.0 and AutoCAD.
Course Learning Outcomes (CLOs)
1. Able to read electrical drawings and electrical control in accordance with DIN
40713 and DIN 40703 standards.
2. Able to perform electrical drawings and computer software control work with
CADSIm3.0 and AutoCAD.

ENG51 0503 SolidWorks for Mechanical Drawing 2(12-24)
Prerequisite : ENG51 0501 Fundamental of Engineering Drawing or study concurrently

Using SolidWorks to create 3D model of mechanical components and machine,
create assembly and working drawing i.e., detail drawing and assembly drawing according to the
specified standards.
Course Learning Outcomes (CLOs)

1. Able to use SolidWorks to create 3D-model efficiently.

2. Able to use SolidWorks to create assembly efficiently.

3. Able to use SolidWorks to create detail drawing and assembly drawing according

to the specified standards efficiently.

4. Able to set the program according to the drawing standard requirements.

ENG51 0504 AutoCAD for Engineering 1(6-12)
Prerequisite : ENG51 0501 Fundamental of Engineering Drawing or study concurrently

Using functions and commands of AutoCAD to create 2D and 3D CAD model, using
layer for drawing, apply the mechanical drawing according to the standards.
Course Learning Outcomes (CLOs)

1. Able to use AutoCAD to create 2D CAD model efficiently.

2. Able to use AutoCAD to create detail drawing and assembly drawing according

to the specified standards efficiently.

3. Able to set the program according to the drawing standard requirements.
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ENG51 0505 Fabrication Laboratory 1(0-24)
Prerequisite : ENG51 0503 SolidWorks for Mechanical Drawing or study concurrently
Learn to use tools and prototyping skills to create invention and innovation, learn
to use essential mechanical tools such as electric screwdrivers, wrenches, and drills, learn to use
electronic tools such as soldering irons, essential electronic components and a simple circuit
board, learn a set of tools for creating artifacts such as 3D printers, CNC, and Laser machines, etc.
Course Learning Outcomes (CLOs)
1. Able to use essential mechanical tools such as electric screwdrivers, wrenches,
and drills efficiently.
2. Able to use electronic tools such as soldering irons, essential electronic
components and a simple circuit board efficiently.
3. Able to use a set of tools such as 3D printers, CNC, and Laser machines, etc.
efficiently.
4. Apply the knowledge and skills for creating artifacts.

Computer Programing Module 5 Credits
ENG51 0601 Computer Programming Concept 1(12-0)
Prerequisite : none

Study the basic concepts and computer programming, including the components
and functions of hardware and software, type of computer language, program development,
simulating programming ideas, flowchart, variables, data types, syntax, algorithms, hierarchical
structures, loop structure and conditions, general structure of a function, and function operation.
Course Learning Outcomes (CLOs)

1. Explain basic concepts and basic knowledge of computer programming.

ENG51 0602 Python Programming 2(6-36)
Prerequisite : ENG51 0601 Computer Programming Concept or study concurrently

Methodology to develop and design program in Python, functions, conditional and
iterative operations, lists, file operations and data types, and basic computer programming
applications in Python for engineering.
Course Learning Outcomes (CLOs)

1. Write and design basic computer programs in Python language.

2. Analysis a bug of program and verify program correctly.

3. Apply computer programing to control devices such as keyboard input and

monitoring display.

4. Apply computer programing to solving engineering problem.

n-86



uA.2

ENG51 0603 Python with microcontroller 1(3-18)
Prerequisite : ENG51 0601 Computer Programming Concept or study concurrently

Study and practice the technology and architecture of microcontrollers.
Programming to control microcontrollers using Python language such as digital input and output
commands, analog input, PWM signals, interrupts, timers, counters.
Course Learning Outcomes (CLOs)

1. Write and design a basic microcontroller program using Python language.
2. Analysis a bug of program and verify program correctly.

3. Apply programming to control the automatic system using microcontroller.

ENG51 0604 Arduino IDE Programming 1(6-12)
Prerequisite : ENG51 0602 Python Programming or study concurrently

Study and practice the architecture and technology of microprocessors and
microcontrollers; command set and programming of microcontroller; determination of
input/output; interfacing of microcontroller to external devices; timers/counters; interrupt mode;
analog to digital conversion; techniques for connecting microcontrollers to sensors; serial
communication; microcontroller design for automatic control.
Course Learning Outcomes (CLOs)

1. Write and design a basic microcontroller control program using the Arduino

IDE program.
2. Analysis a bug of program and verify program correctly.
3. Apply programming to control the operation of automatic system by using

microcontroller.

Mechanical Engineering Module 7 Credits
ENG51 0701 Energy Engineering 1(12-0)
Prerequisite : none

Study the definition of heat and work; units of measure; energy transfer;
Thermodynamic properties; Tables and charts; law of conservation of energy; principle of energy
transformation and basic heat transfer
Course Learning Outcomes (CLOs)

1. Explain basic principles of thermodynamics and transformation of energy

2. ldentify the properties of pure substances at various conditions using the

properties table of substances
3. Calculate energy in closed and open systems based on the first law of

thermodynamics.
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ENG51 0702 Fluid Engineering 1(6-12)
Prerequisite : ENG51 0204 Fluid static
Study of fluid properties, flow characteristics, flow control equations in pipes;
Pressure loss in piping systems and equipment; Pump performance curves and pump selection.
Course Learning Outcomes (CLOs)
1. Calculate losses in pipes and equipment with fluid flow; Pipe sizing Assessment
of building water demand; pump and motor selection.
2. Explain and create a pump performance curve.
3. Apply the simulation software to simulate and analyze engineering problems
related to fluid flow.

ENG51 0703 Dynamics of Particles 1(12-0)
Prerequisite : ENG51 0203 Planar Motion of Particle

Study the fundamental principles of dynamics; Newton's laws of motion; Particle
kinetics; Equations of Motion and Newton's Second Law.
Course Learning Outcomes (CLOs)

1. solving the dynamics system or the mechanical part in order to analyze the

force and motion using Newton's method.

ENG51 0704 Solid Mechanics 2(18-12)
Prerequisite : ENG51 0202 Equilibrium of force and moment
Study about basic stress and strain properties of materials; Material deformation
under uniaxial load, shear force, shaft torsion and deflection of the beam; Moore's circle and
combined forces; and failure criteria.
Course Learning Outcomes (CLOs)
1. Explain the relation between force and strain; the properties of materials
subjected to various forms of load; Understand the factor of safety.
2. |dentify the unit of forces occur on the structure. Analyze forces that occur in
structures with a combined load.
3. Calculate the resultant stress and strain from structural analysis.
4. Analyze engineering problems related to solid mechanics using a commercial

software.

ENG51 0705 Planar Mechanism 2(18-12)
Prerequisite : ENG51 0203 Planar Motion of Particle
Study the kinematics and dynamics of rigid bodies in plane motion
Course Learning Outcomes (CLOs)
1. Understand and explain the kinetics and dynamics of the motion of particles
and rigid bodies.

2. Use a simulation software to analyze the dynamics of motion.
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Mechatronics Engineering Courses 57 Credits
Electrical and Electronics Engineering Module 6 Credits
ENG51 0801 Direct Current Circuit Analysis 1(12-0)

Prerequisite : ENG51 0206 Electromagnetic field and Current

Basics of Electrical Circuit, Electrical symbol, DC circuits Analysis, Ohm's law,

Kirchhoff's law, Superposition Theory, Thevenin and Norton's theory, Maximum Power Transfer,

Node and Mesh Analysis, Source Transformation, and frequency domain of electrical value.

Course Learning Outcomes (CLOs)

1.
2.
3.

To able to describe electrical symbols and electrical basic parameter.
To able use the basic laws of DC circuits, Ohm's law, Kirchhoff's law.
To able explain superposition theory addition Thevenin and Norton's Theory

and Maximum Power Transfer.

. To able analyze node and mesh circuits.

ENG51 0802 Alternating Current Circuit Analysis 1(12-0)
Prerequisite : ENG51 0206 Electromagnetic field and Current

AC circuit Analysis of a single-phase, Analysis of Star-Star Circuits, Star-Delta Circuits,

Delta-Delta Circuits, Delta-Star Circuits and Power Factor in AC circuits.

Course Learning Outcomes (CLOs)

1.

To able analyze single-phase AC circuit.

2. To able analysis of Star-Star Circuits, Star-Delta Circuits, Delta-Delta Circuits.
3.
4. To able use phasor analysis and Principles Conversion of electrical Value into

To able calculate the power factor in an AC circuit.

the frequency domain for sinusoid signal.

To able analyze basic AC circuits.
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ENG51 0803 Basic Electronic Devices 1(12-0)
Prerequisite : ENG51 0206 Electromagnetic field and Current
To understand principle of semiconductor, Understand of basic electronic
equipment, Circuit Analysis of Diode, Half-wave and full-wave rectifier, principle of Zener diode.
Analyze the operation circuit of the transistor. Characteristic Fixed-Bias Circuit Self-Bias, Voltage
Divided Bias (Voltage-Divider Bias Circuit) Circuit, The electrical circuit elements of an Op-amp,
Inverse and non-inverse amplifiers.
Course Learning Outcomes (CLOs)
1. To able understand the principles and properties of basic electronic of
semiconductors.
2. To able analyze circuit of diode for Half-wave, and full-wave rectifier and
principle of a Zener diode.
3. To able analyze the transistor circuit characteristic Fixed-Bias Circuit Self-Bias,
Voltage Divided Bias (Voltage-Divider Bias Circuit) Circuit, The electrical circuit
elements of an Op-amp.

4. To able analyze Inverse and non-inverse amplifiers.

ENG51 0804 Electrical Machine 1(12-0)
Prerequisite : ENG51 0206 Electromagnetic field and Current

Principle and structure of DC Generator and DC generator type, Performance of DC
Generator, To Know and analysis principle and structure of the DC motor. Type of DC motor, To
analysis of the efficiency of DC motors for single-phase and three-phase AC electric motors. To
Study the basic theory of magnetic circuits. Magnetic Line Density, Electro-Magnetic Circuit
Analysis, Basics of Transformer, Winding Transformer ratio and transformer circuit analysis.
Course Learning Outcomes (CLOs)

1. To understand the principle and structure of DC generator.
To understand types of DC generators.
To able analyze efficiency of the DC generator.
To understand principle of structure and type of DC electric motor.

To able analyze the efficiency of DC electric motors.

A e

To able explain principles and analyze single-phase and three-phase AC electric

motors.

7. To able explain the basic theory and analyze the density of magnetic lines of
force in magnetic circuits.

8. To able explain and analyze the basic theory to find the winding ratio of the

transformer.
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ENG51 0805 Electrical Laboratory 1(0-24)
Prerequisite : ENG51 0803 Basic Electronic Devices or study concurrently

To able use basic measuring instrument, Kirchhoff's Law, current and voltage
divider, Maximum power transfer circuit, Features of the inductor coil and capacitors in DC circuits.
Course Learning Outcomes (CLOs)

1. To able use basic measuring instrument.

2. To able calculate and analyze Kirchhoff's Law and current and voltage divider.

3. To able calculate and analyze Maximum power transfer.

4. To able know Features of the inductor coil and capacitors in DC circuits.

ENG51 0806 Electronics Laboratory 1(0-24)
Prerequisite : ENG51 0802 Alternating Current Circuit Analysis

To study Basic of Electrical Properties of Diodes, Voltage Regulate Properties of
Zener diode, Half-Wave and Full-Wave Rectifier Diode Circuits, Determine the operating point of
the transistor amplifier circuit. Learn about the types of bias and their point-of-action responses.
The principle of operation of transistors and their application, Inverting amplifier circuit and circuit
non-inverting amplifier.
Course Learning Outcomes (CLOs)

1. To able explain Basic of Electrical Properties of Diodes.

2. To able wiring Rectifier Diode Circuits

3. To able Determine the operating point of the transistor amplifier circuit.

4. To able use Inverting amplifier circuit and circuit non-inverting amplifier.

Engineering Management Module 4 Credits
ENG51 1101 Industrial Finance 1(12-0)
Prerequisite : none

Study in accounting income and cash flow, cost, time value of money, interest
rate or Rate of return, present worth analysis, annual worth analysis, benefit/cost analysis, risk
and uncertainty. estimating income tax consequences.
Course Learning Outcomes (CLOs)

1. Have knowledge of the basic concepts in economic.

2. Have knowledge of the accounting income, cash flow and time value of money.
3. Have knowledge of the breakeven point and cost.
a4

. Analyze inflation and understand the risk and uncertainty.
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ENG51 1102 Industrial Management 1(12-0)
Prerequisite : none

Manufacturing system, forecasting, inventory management, aggregate planning and
master production schedule, material requirement planning and capacity requirement planning,
production scheduling.
Course Learning Outcomes (CLOs)

1. Understand manufacturing system.

2. Understand forecasting techniques and inventory management.
3. Be able to plan aggregate planning and master production schedule.
4. Understand the principles of cost control. and increasing production efficiency.
5. Have knowledge requirement planning, capacity requirement planning, and
production scheduling.
ENG51 1103 Time and Motion Study 1(12-0)

Prerequisite : ENG51 1102 Industrial Management or study concurrently

Study in time study, motion study, operation process chart, flow process chart,
flow diagram, worker and machine process chart, standard time, work sampling, efficiency
measurement, principle of work design: workplace, machine and equipment.
Course Learning Outcomes (CLOs)

1. Student able to explain the process of work study in order to increase process

efficiency.

2. Student able to use diagrams for recording and improvement.

3. Student able to calculate standard time.

4. Student able to determine the number of observations and evaluate process

efficiency.

ENG51 1104 Enterprise Resource Planning 1(12-0)
Prerequisite : ENG51 1102 Industrial Management or study concurrently

Study in production system, production controlling, production planning, inventory
management, production cost, and demand forecasting.
Course Learning Outcomes (CLOs)

1. Understand production planning and control.

2. Understand principle of forecasting

3. Be able to plan aggregate planning and master production schedule.
4. Understand principle of inventory management
5

. Be able to forecast the material requirement.
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4C’s Module 6 Credits
ENG58 1201 Auto Marathons | 2(0-48)
Prerequisite : none

Auto Marathons | are events where student come together to collaboratively and
rapidly prototype new applications in Modern Automotive engineering over a 4 8-hour period.
This introductory course aim for corroboration, communication, critical thinking, and problem-
solving skill for student to solve basic mechatronics engineering problems.
Course Learning Outcomes (CLOs)

1. Student learn to corroboration, communication, critical thinking, and problem-

solving skill in basic Modern Automotive engineering problems.

ENG58 1202 Auto Marathons I 2(0-48)
Prerequisite : none

Auto Marathons | are events where student come together to collaboratively and
rapidly prototype new applications in mechatronics engineering over a 48-hour period. This
introductory course aim for corroboration, communication, critical thinking, and problem-solving
skill for student to solve Modern Automotive engineering problems which encounter in industrial
application.
Course Learning Outcomes (CLOs)

1. Student learn to corroboration, communication, critical thinking, and problem-
solving skill which Modern Automotive engineers encounter in industrial

application.

ENG51 1203 Technical Written Communication 1(12-0)
Prerequisite : none

This course will study basic rules of technical writing, how to successfully edit and
proofread communications, and how to write a professional email. Student will learn how to
write with clarity and conciseness.
Course Learning Outcomes (CLOs)

1. Student will practice effective technical writing communication skill.

2. Student will study basic rules of technical writing and learn to write a

professional email.
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ENG51 1204 Infographics and Presentation skills 1(12-0)
Prerequisite : none

This course will learn how to create visual-rich content which will leave impression
on audience. Student will get the skills they need to create and design infographics for
storytelling, reporting and presentation.
Course Learning Outcomes (CLOs)

1. Student will practice making a proper infographic presentation.

2. Student will get the skills for create and design infographics for storytelling,

reporting and presentation.

Energy and Mechanics Module 8 Credits
ENG58 1401 Thermodynamic Engineering 2(24-0)
Prerequisite : none

Principles and modes of heat transfer, conduction, convection, radiation and
applications of heat transfer, heat exchangers and heat transfer enhancement, boiling and
condensation, air conditioning system and refrigeration cycle.
Course Learning Outcomes (CLOs)

1. Have knowledge of basic of heat transfer and refrigeration cycle

2. Compute and analyze problems involving basic of heat transfer and selection
of heat exchanger.

3. Compute and analyze problems involving vapor compression refrigeration

cycles and understand the principle of air conditioning system design.

ENG58 1402 Fluid Mechanics Module 2(24-0)
Prerequisite : none

Properties of fluids, fluid statics, buoyancy and stability, integral and differential
governing equations, Bernoulli’s equation, analysis of various steady incompressible flows,
dimensional analysis and similitude, flows in ducts, flows in open channels, flow measurements,
pumps and turbines.
Course Learning Outcomes (CLOs)

1. Solve problems involving fluid properties.

2. Calculate the magnitude and location of hydrostatic forces on surfaces.

3. Analyze fluid systems using the governing equation and formulate an
appropriate fluid system model using the equations.

4. Perform dimensional analysis for problems in fluid mechanics, external flow
problems and internal flow problems.

5. Analyze various steady incompressible flows, and explain the physical
relationship between the various parameters of the flows.

6. Undertake basic design calculations of fluid engineering systems
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ENG58 1403 Combined loading 1(12-0)
Prerequisite : none

Stress due to the loads; Axial loading, Bending moment, Torsion, Transverse shear
and Combined loading, State of stress at a point.
Course Learning Outcomes (CLOs)

1. Able to calculate the stress due to the loads.

2. Able to calculate the stress due to the combined load.

ENG58 1404 Stress and Failure analysis 1(12-0)
Prerequisite : none

Mohr’s circle, Principal stress, Principal shear stress, Von-mises stress, Theories of
elastics failure and Safety factor.
Course Learning Outcomes (CLOs)

1. Able to calculate the state of stress at a critical point due to the loads

2. Apply the failure theory for predicting the failure.

ENG58 1405 Computational Solid Mechanics 2(18-12)
Prerequisite : none

Overview and the application of the commercial Finite Element software for
analyzing the mechanical engineering problems related to solid mechanics Modeling and
simulation of 1D-element problem, 2D-surface element problem and 3D-element problem. Effect
of element number on the accuracy of solution and failure analysis.
Course Learning Outcomes (CLOs)

1. Understand the overview and principles of the commercial Finite Element
software.

2. Choose the appropriate element for analyzing the solid mechanics problem.

3. Simulate and analyze the mechanical engineering project related to solid

mechanics problems.

Vehicle Dynamics Module 5 Credits
ENG58 1501 Vehicle load analysis 1(12-0)
Prerequisite : none

Vehicle acceleration, Vehicle loads; Aerodynamics, Rolling resistance, gravitational
force, Power Transmission and Performance of electric vehicle.
Course Learning Outcomes (CLOs)

1. Able to explain the parameter of the vehicle loads.

2. Able to calculate the power and performance of vehicle.
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ENG58 1502 Tire and Steering Mechanics 1(12-0)
Prerequisite : none

Mechanics of wheel and type, type characteristics, Steering stability and Steering
system of vehicle.
Course Learning Outcomes (CLOs)

1. Able to explain vehicle movement mechanism and steering system.

2. Able to analyze vehicle movement mechanism and steering system.

ENG58 1503 Suspension Kinematics 1(12-0)
Prerequisite : none

Center of gravity, Coordinate of center of gravity in longitudinal, lateral and vertical
axis. Dynamic axle loads, Vehicle performance limit vehicle, Kinematics of suspension system and
Vehicle vibration.
Course Learning Outcomes (CLOs)

1. Able to explain mechanism of suspension system.

2. Able to analyze the vehicle vibration.

ENG58 1504 Vehicle Stability 2(24-0)
Prerequisite : none

Braking performance, Mechanics of vehicle’s weight transfer, Cornering and Braking
stability, Ride dynamics of vehicles.
Course Learning Outcomes (CLOs)

1. Able to explain the limit of braking and factors that influence to vehicle’s ride
stability.
2. Able to analyze and compare types of braking system.

3. Able to calculate the limit of braking force and braking distance.

Mechatronics Control Module 5 Credits
ENG51 1501 Mathematical Modeling of Control Systems 1(12-0)
Prerequisite : ENG51 0111 Differential Equation

Mathematical modeling of mechanical system, electrical system, DC motor,

pneumatic, hydraulic and temperature system, creating of the transfer function from close loop
and open loop black diagram in time domain and frequency domain
Course Learning Outcomes (CLOs)

1. Be able to create the mathematical model of mechanical, electrical, DC
motor, pneumatic, hydraulic, and temperature system in time domain and
frequency domain.

2. Be able to create the mathematical model inform of transfer function from

open loop and close loop block diagram.
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ENG51 1502 System Identification and Response Analysis 2(12-24)
Prerequisite : ENG51 0111 Differential Equation
Parameter estimation of mathematical model using system identification
technique and artificial intelligence, dynamic response analysis of mathematical model in time
domain and frequency domain of first order, second order and high order system, testing input,
stability, steady-state error, application of MATLAB/Simulink for estimating mathematical model
and response analysis.
Course Learning Outcomes (CLOs)
1. Comprehend the parameter estimation of mathematical model based on
system identification technique.
2. Analyzed the response of first order, second order, and high order in time
domain and frequency domain.
3. Comprehend the testing input for system response analysis.
4. Be able to analyze system stability and steady-state error.
5. Be able to apply MATLAB/Simulink for mathematical model parameter

estimation and response simulation.

ENG51 1503 Industrial Controller Design 1 (9-6)
Prerequisite : ENG51 1501 Mathematical Modeling of Control Systems or study concurrently
Design of P, PI, PD, PID, Lag, Lead, Lag-Lead controllers for closed loop control
systems. by means of frequency response and artificial intelligence techniques program
application MATLAB/Simulink in the analysis and design of automatic control systems.
Course Learning Outcomes (CLOs)
1. Design P, PI, PD, PID, Lag, Lead, Lag-Lead controller for close loop control system.
2. Using of MATLAB/Simulink to analyze and design the control system.

ENG51 1504 Automatic Control System Design Laboratory 1(0-24)
Prerequisite : ENG51 1503 Industrial Controller Design or study concurrently
Mathematical model parameter estimation using system identification technique,
PID controller design using frequency response and artificial intelligence technique, application
of MATLAB/Simulink to design and analyze an automatic control system for DC motor speed
control and furnace temperature control.
Course Learning Outcomes (CLOs)
1. Comprehend mathematical model estimation using system identification
technique.
2. Be able to design the P, Pl and PID controller for DC motor speed control and
furnace temperature control.
3. Be able to use MATLAB/Simulink to estimate the mathematical model, analysis,

response simulation, and controller design.

n-97



uA.2

Electric Vehicle Module 9 Credits
ENG58 1601 Introduction to Electric Vehicles 1(12-0)
Prerequisite : Consent of the school

Fundamentals of electric vehicles such as electric motors, power electronics and
propulsion system, battery technology, high-capacity electrolytic capacitors, fuel cell technology,
modeling and calculation of electric vehicle performance battery charger various technologies
related to modern vehicles
Course Learning Outcomes (CLOs)

1. Be able to explain the components and functions of various systems. In electric

vehicles
2. Be able to compare performance Indicate the advantages and disadvantages of

electric vehicles and related technologies.

ENG58 1602 Battery Technology 1(12-0)
Prerequisite : ENG58 1601 Introduction to Electric Vehicles or study concurrently

History Fundamentals and composition of batteries, Battery type and model
Calculating the size of the battery and appropriately selecting battery packs according to design
conditions.
Course Learning Outcomes (CLOs)

1. Understand the history of batteries

2. Understand the type and model of the battery.

3. The battery pack can be properly selected according to the design conditions.

ENG58 1603 Charge-Discharge of Electric Vehicles Battery 1(6-12)
Prerequisite : ENG58 1602 Battery Technology or study concurrently

Storing charge in electric vehicle batteries, Battery charge and discharge type, Design
and calculations related to storage and discharge in batteries. Battery storage and discharge test
Course Learning Outcomes (CLOs)

1. Know how to charge and discharge electric vehicle batteries.

2. Know the types of charge and discharge of batteries and their applications.

3. Able to conduct tests related to storage and discharge of the battery.
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ENG58 1604 Electrical Machines for Electrical Vehicles 1(6-12)
Prerequisite : Consent of the school

Fundamental working principles of electromechanical drive for electric vehicles.
Choosing the right type and size of electrical machines performance test and inspection and fault
finding for electrical machinery used in electric vehicles.
Course Learning Outcomes (CLOs)

1. Able to select electrical machinery for electric vehicle propulsion.

2. Able to analyze basic problems related to electrical machinery for driving

vehicles
3. Able to conduct tests on the efficiency and performance of electrical machinery

for electric vehicle propulsion.

ENG58 1605 Transmission System for Electric Vehicles 1(6-12)
Prerequisite : Consent of the school
Study the components basic work and principles related to power transmission,
Powertrain problem analysis powertrain design and suitable application in electric vehicles.
Course Learning Outcomes (CLOs)
1. Able to design the system and can choose the powertrain that is suitable for
driving electric vehicles.

2. Able to analyze basic problems in electric vehicle powertrain systems.

ENG58 1606 Inverter for Electric Vehicles 1(6-12)
Prerequisite : Consent of the school
Fundamental Working Principles of Inverter Systems in Electric Vehicles Basic Circuit of
Inverter key ingredient and the use of inverters in drivetrain control for electric vehicles.
Course Learning Outcomes (CLOs)
1. Understand basic electrical circuits Components and Basic Working Principles of
Inverters

2. Able to connect to use the inverter to control the drive system in electric vehicles.

ENG58 1607 Vehicle Control Unit for Electric Vehicles 1(6-12)
Prerequisite : Consent of the school

The Basic working principle of the Vehicle Control Unit (VCU) for electric vehicles.
The form of programming and setting of VCU. Using VCU to control the operation of electric
vehicles.
Course Learning Outcomes (CLOs)

1. Understand the basic principles of VCU and be able to use it to control the

operation of electric vehicles.

2. Able to connect the VCU system to various control units. in electric vehicles
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ENG58 1608 CAN Bus Communication for Electric Vehicles 1(6-12)
Prerequisite : Consent of the school

Communication system model of electric vehicle devices Standards and working
principles of Controller Area Network or CAN Bus, the use of CAN Bus communication system to
transmit data between devices in electric vehicles.
Course Learning Outcomes (CLOs)

1. Understand the communication of each device in an electric vehicle with a

CAN Bus system.
2. Able to use the CAN Bus system to communicate and control equipment in

electric vehicles.

ENG58 1609 Electrical Standard Devices for Electric Vehicles 1(12-0)
Prerequisite : Consent of the school

Basic equipment in electric vehicles connection between devices Sizing of high-
voltage and low-voltage wires. Checking equipment error. Equipment and safety standards.
Course Learning Outcomes (CLOs)

1. Understand basic equipment in electric vehicles.

2. Able to use and connect standard equipment in electric vehicles

3. Able to check the errors of standard equipment in electric vehicles.

Autonomous Vehicle Module 6 Credits
ENG58 1701 Introduction to Autonomous Vehicle and System 1(12-0)
Prerequisite : Consent of the school

Vehicle fundamentals and autonomous systems Level of autonomy, architecture
of autonomous systems agent design Introduction to Modeling and Control Principles.
Course Learning Outcomes (CLOs)

1. Able to explain the basic principles of vehicles and autonomous systems.

2. Able to understand the level of autonomy.

3. Describe the architecture of independent systems.

4. Able to analyze the representative design of an independent system.

5

. Able to explain modeling and basic control.

N-100



uA.2

ENG58 1702 Automotive Sensors and Data 1(12-0)
Prerequisite : Consent of the school
Working principle of various sensors Used in modern vehicles such as ultrasonic,
cameras, lidar, radar, inertial sensors, speed sensors, etc. Data Fusion and Basic Data Communication
Perception process.
Course Learning Outcomes (CLOs)
1. Able to explain the working principle of various sensors. Used in modern vehicles
such as ultrasonic, camera, lidar, radar, inertial sensor, speed sensor, etc.
2. Able to understand the principles of data fusion (Data Fusion).
3. Able to explain basic information communication principles of independent
systems.
4. Able to understand the process of sensing the environment of autonomous

systems (Perceptions)

ENG58 1703 Basic Machine Learning and Vision for Autonomous 1(12-0)
Prerequisite : none

Machine learning fundamental Types of Machine Learning machine learning
process Neural network model convolution neural network model; object detection theory; and
the application of machine learning to autonomous system vision.
Course Learning Outcomes (CLOs)

1. Able to explain the basics of machine learning Types of machines learning
possible
Able to understand the machine learning process.
Able to analyze neural network model’s convolution neural network model

Able to understand the object detection theory of computer vision.

AR S N

Machine learning can be applied to the vision of autonomous systems.

ENG58 1704 Navigation and Localization 1(12-0)
Prerequisite : none

System positioning principles Theory of navigation of autonomous systems Creating a
trajectory.
Course Learning Outcomes (CLOs)

1. Able to explain the principles of positioning of various systems.

2. Able to understand the theory of system navigation.

3. Able to understand the theory of system navigation.
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ENG58 1705 Machine Learning for Autonomous Vehicle Laboratory 1(0-24)
Prerequisite : none

Practice with programming to run a set of commands for machine learning.
Programming an autonomous vehicle to learn visual information for basic obstacle avoidance
Programming vehicles to recognize and detect objects Programming a vehicle to follow a road lane.
Course Learning Outcomes (CLOs)

1. Able to write a program to run a set of instructions for machine learning.

2. Autonomous vehicles can be programmed to learn visual data for obstacle

avoidance.

3. Able to analyze and verify the correctness of the program.

ENG58 1706 Autonomous Sensors & System Laboratory 1(0-24)
Prerequisite : none
Practicing programming with the Autonomous Vehicle System Training Kit using the
robotic operating system. Write a program to receive data from various sensors such as cameras
and lidar, etc. Write a program to use data from sensors to determine the location of an
autonomous vehicle system. Program the vehicle to move independently from the perception
of the environment in various ways, etc.
Course Learning Outcomes (CLOs)
1. Able to practice with programming with an autonomous vehicle training system
with a robotic operating system.
2. Able to write programs to receive data from various sensors such as cameras
and lidars, etc.
3. Able to program the information from the sensors to determine the location of
the autonomous vehicle system.
4. Vehicles can be programmed to move independently of various environmental
perceptions, etc.

5. Able to analyze and verify the correctness of the program.

Automotive Production Module 4 Credits
ENG58 1801 Standardized Work and Kaizen 1(12-0)
Prerequisite : none

Concept of standardized in automobile manufacturing process. The effective way
and cost reduction processes concept of Kaizen.
Course Learning Outcomes (CLOs)

1. Understand concept of Standardized in automobile manufacturing process.

2. Understand the concept of Kaizen.
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ENG58 1802 Logistic System for Just in Time 1(6-12)
Prerequisite : none

Study of logistic system in automotive plant including logistic in a plant and logistic
between plants. Concept of just in time manufacturing process.
Course Learning Outcomes (CLOs)

1. Understand logistic system in automotive industry.

2. Understand just in time in automotive industry.

ENG58 1803 Karakuri Kaizen in Manufacturing 1(6-12)
Prerequisite : none

Study of logistic system in automotive plant including logistic in a plant and logistic
between plants. Concept of just in time manufacturing process.
Course Learning Outcomes (CLOs)

1. Understand components in Karakuri system.

2. Able to design and assembly Karakuri system.

ENG58 1804 Material and Information Flow Chart 1(6-12)
Prerequisite : none

Understand the concept of Material and Information Flow Charts (MIFC) for design
effective production lines. Cost reduction in manufacturing processes by using Just in Time
principle. Able to analyze problems in production lines.
Course Learning Outcomes (CLOs)

1. Understand MIFC

2. Able to analyze and troubleshoot in production line.
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ENG58 4000 Capstone Design Project 4 Credits
Prerequisite : Consent of the school

Interesting project and problem in Modern Automotive engineering to use
knowledge of various aspects as well as specialized knowledge to solve engineering problems
and/or engineering design in complex problem and limitation of resources or under various
concepts that impact to society, environments, safety to life and properties. Working as a team,
communication, assign a scope of work, searching, inspection, use/develop engineering
equipment. To investigate pain points, feasibility, budget estimation and clearly project planning.
Evaluation success of project vial oral and write a report according to department assignment.
Course Learning Outcomes (CLOs)

1. Analyze and identify engineering problem.

2. Design and guide an engineering problem solution.

3. Implement, apply or solve successfully engineering problems.

4. Develop and control various systems appropriately.

5. Analyze data, interpret data, evaluate choices and make decisions to maximize

benefits or make minimal mistakes.
6. Create and apply an idea to products or design solutions in order to solve
problems or develop processes.

7. Manage time, schedule a work plan, coordinate and work as a team.

8. Effectively communicate verbally and in writing.

Engineering Elective Courses 8 Credits
General Engineering Elective Courses
ENG51 3002 Statics Analysis with SolidWorks 2(12-24)
Prerequisite: none

Fundamental of Finite Element Analysis for 1D Truss Element, Beam Element, 2D
Element and 3D Element. SOLIDWORKS Simulation technique for structural analysis and industrial
parts. The effect of setting element size on the accuracy of analytical results. The boundary
conditions and deformation behavior of materials when subjected to various types of loads such
as tensile, compression, torsion, shear, bending. The factor of safety of the structure under
consideration.
Course Learning Outcomes (CLOs)

1. Analyze the deformation of the structure to determine deflection.

2. Stress and strain analysis in the structure when subjected to various loads

3. Consider the damage that occurs to the structure and industrial parts.

n-104



uA.2

ENG51 3002 Vibration Analysis with SolidWorks 2(12-24)
Prerequisite: none

Using SOLIDWORKS Simulation to Analyze Vibrating Structures application to
frequency analysis.
Course Learning Outcomes (CLOs)

1. Analyze the vibrational behavior of engineering structures. industrial parts or a

composite structure

ENG51 3003 Basic LabVIEW Programming 2(12-24)
Prerequisite : none

Fundamentals of LabVIEW Programming Understanding of Data Flow Programming
Understanding Program Control Operations of various Data Flow Controls Fundamentals of Graph
and Chart Creation Fundamentals of LabVIEW Measurement and Data Collection and File
Input/Output.
Course Learning Outcomes (CLOs)

1. Able to use basic LabVIEW program.

2. Able to design LabVIEW program for measuring and controlling equipment.

3. Able to basic measurements and store measurement data as a file

4. Able to operate basic NI-DAQ data acquisition devices.

ENG51 3004 DAQ with LabVIEW 2(12-24)
Prerequisite : none
Skills in using LabVIEW in measurement and control processes. Proficiency in using
National Instrument measurement and data acquisition equipment with LabVIEW and NI-DAQmx
API programs Proficiency in digital measurement and signal generation Understanding of signal
conditioning processes.
Course Learning Outcomes (CLOs)
1. Develop integrated, high-performance data acquisition systems that produce
accurate measurements.
2. Acquire data from sensors and apply advanced understanding of LabVIEW and
the NI-DAQmx API to create applications.
3. Initiate measurements using hardware and software triggering.
4. Acquire and generate digital signals.
5. Use signal conditioning to improve the quality of acquired signals.
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ENG51 3005 Supervisory Control and Data Acquisition (SCADA) 2(12-24)
Prerequisite : none

This course focus on developing skills related to data collection, Communication
technology for long-distance data transmission, Base Number, various signal connections such as
voltage signal (0-10V), current signal (4-20 mA), Modbus RTU Rs485 data connection. To use of
PLC as a controller to connect Connecting to HMI, connecting controllers to lIOT Vbox,
dashboarding for display and remote control via loT Vbox.
Course Learning Outcomes (CLOs)

1. Explain the principle of remote control and display.

2. Sensors can be connected to a PLC or to the Vbox loT Gateway.

3. Able to create a dashboard for display, remote control Data collection,

notifications via Vbox.

ENG51 3006 Shaft and Rotation Component Maintenance 2(12-24)
Prerequisite : none

This course focused on developing skills related to maintaining the shaft and
component with shaft, which includes, types of Maintenance concept, shaft, and component
assembly and installation, bearing’ selection and maintenance, and fault finding by vibration
analysis technique. The learners will grasp the idea of implementing the skills in maintaining the
rotating machine in the factory.
Course Learning Outcomes (CLOs)

1. Explain principles and concepts of maintenance.

2. Assembly and install the shaft and component.

3. Select, install, and maintain the bearing.

4. Measure and analyze the faults of machine using the Vibration analysis technique.

ENG51 3007 GD&T and Jig and Fixture Design 2(12-24)
Prerequisite : ENG51 0501 Fundamental of Engineering Drawing

Inspection of Geometric Dimensioning & Tolerancing, GD&T symbols, interpreting
working drawing, Measurement planning strategy, study and design of jig and fixture, type, function
and material of jig and fixture; Principles of locating, positioning and clamping; Design with
consideration of economic, appropriated for manufacturing processes by machine; including
assembly in industry.
Course Learning Outcomes (CLOs)

1. Able to determine procedure of GD&T Measurement

2. Able to interpret the measuring of GD&T

3. Able to design Jig and Fixture for manufacturing process.

4. Able to calculate return of investment.
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ENG51 3008 MasterCAM 2(12-24)
Prerequisite : none

Study basic knowledge of using computer aided design (CAD) to design 2D and
create 3 D model, and able to design manufacturing process by using computer aided
manufacturing (CAM).
Course Learning Outcomes (CLOs)

1. Able to design 2D and create 3D model by using computer aided design (CAD)

2. Able to design manufacturing process by using computer aided manufacturing

(CAM)
3. Able to analyze and evaluate the manufacturing process by using computer

aided manufacturing (CAM) in order to reduce errors that may occur.

ENG51 3009 Python for Data Analytics 2(12-24)
Prerequisite : none
Develop basic programming and data analysis skills with Python. Knowledge and
understanding of Data Science using Python to help analyze data in various. formats.
Course Learning Outcomes (CLOs)
1. Ability to write and design computer programs with the Python language. for
different types of data analysis.

2. Ability to use various commands to analyze data.

ENG51 3010 Big Data Processing 2(12-24)
Prerequisite : none

This course focus on developing skills related to database and data analytics,
which includes reading database schema and identifying relationship among the data entity and
analyzing the data to extract knowledge using exploratory data analysis approach. The learners
will grasp the idea of implementing the skills in a bigger system.
Course Learning Outcomes (CLOs)

1. Explain principles of big data and trends in data technology.

2. Use database theory to design database schema for storing essential

manufacturing data.
3. Use statistical theory and information technology tools to analyze the data in

the database to extract knowledge or key information from the dataset.
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Internet of Things Module 5 Credits
ENG51 1401 IoT Device Development 1(6-12)
Prerequisite : ENG51 0602 Python Programming

Developing a device to support industrial Internet of Things. Programming to
control the operation of the microcontroller board with digital and analog sensors, actuators, as
well as other industrial sensors.
Course Learning Outcomes (CLOs)

1. Write programs to control and operate sensors and actuators, both digital and

analog signal.

ENG51 1402 IoT Communication 2(12-24)
Prerequisite : ENG51 0602 Python Programming

Study about data communication technology of the industrial internet of things.
Both in theory and practice, covering both wired and wireless communication technologies such
as Modbus TCP, SPI, UART, Bluetooth, MQTT, etc.
Course Learning Outcomes (CLOs)

1. Describe the working principle of communication technology. Wired and

wireless communication protocols
2. Be able to program the Internet of Things devices in the industrial system to

communicate through various communication protocols used in the industry.

ENG51 1403 loT Data Management 1(6-12)
Prerequisite : ENG51 0602 Python Programming

Study data management in Industrial internet of things such as saving data as files,
relational database logging and non-relational logging. Programming to control various types of
database operations and use databases through SOL and CRUD operations.
Course Learning Outcomes (CLOs)

1. Be able to manage data in the form of relational databases and non-relational

databases (NoSQL) through programming or coding.

ENG51 1404 Cloud Computing 1(6-12)
Prerequisite : ENG51 0602 Python Programming

Study cloud computing for industrial applications. Creating cloud server and setting up
the system in accordance with the implementation of the internet of things devices. Create and
monitoring system that suitable for cloud computing, such as database services. Monitoring service, etc.
Course Learning Outcomes (CLOs)

1. Write a program to create a service on the cloud computing system to receive,

send and save data from various devices.
2. Create a cloud-based monitoring system that can display information of various

devices in the internet of things system.
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Application of Al and Machine Vision Module 6 Credits
ENG51 1701 Al Technology 1(6-12)

Prerequisite : Consent of the school

History of artificial intelligence; definition of artificial intelligence; search and
planning, problem spaces and search, logic and inference, Bayesian reasoning temporal reasoning
machine learning, supervised learning methods, unsupervised learning methods, introduction of
deep learning
Course Learning Outcomes (CLOs)

1. Understand artificial intelligence technologies and fundamental components of

artificial intelligence.
2. Understand the basic principle of machine learning.

3. Understand the needs to implement artificial intelligence in organizations.

ENG51 1702 Computer Vision Technology 1(6-12)
Prerequisite : Consent of the school

An introductory course on computer vision and machine vision. Topics covered include
difference between computer and machine vision, image capture and processing, filtering, thresholds,
edge detection, shape analysis, shape detection, pattern matching, stereo ranging, 3D models from
images, real-time vision systems.
Course Learning Outcomes (CLOs)

1. Write a program to receive real-time image signal.

2. Write a program to image signal processing using filtering, thresholds, edge

detection, shape analysis, shape detection, pattern matching etc.

ENG51 1703 Machine Learning 1(6-12)
Prerequisite : Consent of the school

Machine leaming concepts and application. Supervised learning: generative,
discriminative leaming, parametric, non-parametric learning, support vector machines, probability
methods, regression, decision tree models. Design and analysis of machine learning experiments.
Course Learning Outcomes (CLOs)

1. Understand machine learning fundamentals.

2. Think, analyze, and solve problems using machine learning methods.

3. Understand tools and use them to solve machine learning problems.
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ENG51 1704 Deep learning 1(6-12)
Prerequisite : Consent of the school

Student will learn about deep learning and neural network. Learner will be able
to build, train and apply fully connected deep neural networks, and understand the key
parameters in a neural network’s architecture Practice by applying applications in computer vision
or language processing etc.
Course Learning Outcomes (CLOs)

1. Understand the working principles of deep learning and neural networks.

2. Be able to build, train and use neuron networks.

3. Can apply deep learning engineering tools such as computer vision or language

processing.

ENG51 1705 Al Project 2(0-48)
Prerequisite : Consent of the school

Project to study engineering problems analyze the cause and find a solution, by
applying knowledge of computer vision machine learning and deep learning to create an artificial
intelligence system to solve problems.
Course Learning Outcomes (CLOs)

1. Search independently for academic work related to Artificial Intelligence system.

2. Be able to design and created artificial intelligence systems to solve engineering

problems.

Robotics Module 5 Credits
ENG51 1601 Introduction to Robotics 1 (12-0)
Prerequisite : none

Basics of robots Background and Development components and function robot
joint Types of industrial robots, sensors, devices used to control the robot. Frame and axle system
the relationship between axis, rotation metric, and transformation metric. used to move the axis.
Course Learning Outcomes (CLOs)

1. Be able to describe parts and types of robots.

2. Be able to explain the basics of industrial robot control.

3. Be able to find and explain the meaning of rotation metrics and transformation

metrics.
4. Be able to write equations and solve equations for finding relationships between

axis systems.
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ENG51 1602 Robot Forward Kinematic Model 1 (12-0)
Prerequisite : ENG51 1601 Introduction to Robotics or study concurrently

Robot arm framing basics model parameterization Denavit-Hartenberg for the joint
and link of the robotic arm. Finding transformation metrics between connected links and
calculating the transformation metric of the robotic arm. An example of calculating the
transformation metrics of different types of robots.
Course Learning Outcomes (CLOs)

1. Be able to set the frame and parameters of the joint and link of the robot arm.

2. Calculate the transformation metric of the robot arm.

3. Explain the meaning and determine the position and rotation of the axis at the

end of the robot arm.

ENG51 1603 Robotics Inverse Kinematic Model 1 (12-0)
Prerequisite : ENG51 1602 Robot Forward Kinematic Model or study concurrently

Robotic arm working area Procedure for performing the inverse kinematics of the
robotic arm. Examples of inverse kinematics of different types of robotic arms. Routing the end
points of the robotic arm Programming a computer to calculate the routing of the robotic arm.
Course Learning Outcomes (CLOs)

1. Be able to calculate the inverse kinematics of the robot.

2. Be able determine the trajectory of the robot arm accurately.

3. Be able create the movement pattern of the robotic arm end according to the

specified pattern.

ENG51 1604 Basic Robot Control 1(6-12)
Prerequisite : ENG51 1601 Introduction to Robotics or study concurrently

Fundamentals of industrial robot control Defining a pick and place robot, using
inputs and outputs in conjunction with the robot controller and linking it with other automation
systems. Using programs to control industrial robots Examples of applications in some industries.
Course Learning Outcomes (CLOs)

1. Student able to program the robot to control the operation of the robot.

2. Student able to use commercial program to control the movement of industrial

robotic arms.
3. Student able to use industrial robots in conjunction with other automation

systems.
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ENG51 1605 Industrial Robot Programing and Control 1(6-12)
Prerequisite : ENG51 1601 Introduction to Robotics or study concurrently

Study to use commercial program for control industrial robot, for example RoboDK
or Robot Studio. Student will be able to use computer simulation for virtual control industrial
robot. Student also learn to upload program to control motion of actual robot. Student will learn
how to program industrial robot for working with other machine in industrial manufacturing
process .
Course Learning Outcomes (CLOs)

1. Study commercial program for control industrial robot.

2. Student able to use commercial program for virtual and actual control of

industrial robot.

ENG58 3011 Special Problems in Modern Automotive Engineering | 4 Credits
Prerequisite : Consent of the school

The special study or research that has been assigned by instructor and approved
by the chief of the department, will be completed in one semester. The reports have to be
submitted to keep at the department of Mechatronics Engineering and required the oral
examination.
Course Learning Outcomes (CLOs)

1. Have study and research process for searching interesting data

2. Be able to collecting data and data analysis for engineering problem
3. Have presentation skill included oral presentation and writing report
a

. Be able to implement, apply or solve successfully engineering problem

ENG58 3012 Special Problems in Modern Automotive Engineering II 4 Credits
Prerequisite : Consent of the school

The special study or research that has been assigned by instructor and approved
by the chief of the department, will be completed in one semester. The reports have to be
submitted to keep at the department of Mechatronics Engineering and required the oral
examination.
Course Learning Outcomes (CLOs)

1. Have study and research process for searching interesting data

2. Be able to collecting data and data analysis for engineering problem

3. Have presentation skill included oral presentation and writing report

4. Be able to implement, apply or solve successfully engineering problem
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Industry Collaborative Project Elective Courses
ENG51 3101 Industry Collaborative Project | 4 Credits
Prerequisite : Consent of the school

Students must work full-time or part-time at a workplace approved by the
company and the school with the minimum working hours of 216 h per semester. Students must
conduct a project or solve a problem in mechatronics engineering at work, the company and the
school specify a topic of the project. This is a collaboration between the company and the school
to solve the problems or create innovations in mechatronics engineering. The assessments of the
project are based on working hours, performance evaluation, project reports that are in the form
of prescribed oral presentation and reporting documents.
Course Learning Outcomes (CLOs)

1. Bring knowledge, skills, techniques, and tools in engineering to use in the real
workplace.
Analyze and identify engineering problems.
Communicate effectively both in speaking and writing.
Design and find solutions to engineering problems.

Successfully apply or solve engineering problems.

A T A

Understand and be responsible for professional and ethical work.

ENG51 3102 Industry Collaborative Project II 6 Credits
Prerequisite : Consent of the school

Students must work full-time or part-time at a workplace approved by the
company and the school with the minimum working hours of 216 h per semester. Students must
conduct a project or solve a problem in mechatronics engineering at work, the company and the
school specify a topic of the project. This is a collaboration between the company and the school
to solve the problems or create innovations in mechatronics engineering. The assessments of the
project are based on working hours, performance evaluation, project reports that are in the form
of prescribed oral presentation and reporting documents.
Course Learning Outcomes (CLOs)

1. Bring knowledge, skills, techniques, and tools in engineering to use in the real
workplace.
Analyze and identify engineering problems.
Communicate effectively both in speaking and writing.
Design and find solutions to engineering problems.

Successfully apply or solve engineering problems.

o LR LD

Understand and be responsible for professional and ethical work.
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ENG51 3103 Industry Collaborative Project llI 8 Credits
Prerequisite : Consent of the school

Students must work full-time or part-time at a workplace approved by the
company and the school with the minimum working hours of 216 h per semester. Students must
conduct a project or solve a problem in mechatronics engineering at work, the company and the
school specify a topic of the project. This is a collaboration between the company and the school
to solve the problems or create innovations in mechatronics engineering. The assessments of the
project are based on working hours, performance evaluation, project reports that are in the form
of prescribed oral presentation and reporting documents.
Course Learning Outcomes (CLOs)

1. Bring knowledge, skills, techniques, and tools in engineering to use in the real
workplace.
Analyze and identify engineering problem:s.
Communicate effectively both in speaking and writing.
Design and find solutions to engineering problems.

Successfully apply or solve engineering problems.

A T

Understand and be responsible for professional and ethical work.

Additional Cooperative Education Compulsory Elective Courses
ENG58 4502 Cooperative Education I 8 Credits
Prerequisite : ENG58 4501 Cooperative Education |

The student has to perform full-time academic or professional work as a
temporary staff member at a workplace for 1 entire Cooperative Education trimester according
to the school’s specifications. Once completed the work, the student has to submit an
operational report and present his/her performance results to the School faculties for the
assessment, Evaluation by the supervising faculties and job supervisor(s) based on the student’s
performance on the assigned work and the operational reports as well as his/her performance at
the post-placement interview and seminar activities will determine the assessment result of the
student to be either pass or fail.
Course Learning Outcomes (CLOs)

1. Apply relevant engineering knowledge, skills, techniques, and tools in a work context.

2. ldentify and analyses issues, and suggest practical solutions in engineering

problems.

3. Design a system, component, or process to meet desired needs.

4. Effectively communicate verbally and in writing.

5. Schedule a work plan and have the flexibility to respond to changing

circumstances.

6. Establish good working relationships in a multi-disciplinary team.

7. Understand and apply professional and ethical responsibility.

8. Recognize the need for and engage in lifelong learning.
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ENG58 4503 Cooperative Education llI 8 Credits
Prerequisite : ENG58 4502 Cooperative Education I
The student has to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester according to the
school’s specifications. Once completed the work, the student has to submit an operational
report and present his/her performance results to the School faculties for the assessment,
Evaluation by the supervising faculties and job supervisor(s) based on the student’s performance
on the assigned work and the operational reports as well as his/her performance at the post-
placement interview and seminar activities will determine the assessment result of the student
to be either pass or fail.
Course Learning Outcomes (CLOs)
1. Apply relevant engineering knowledge, skills, techniques, and tools in a work
context.
2. ldentify and analyses issues, and suggest practical solutions in engineering
problems.
3. Design a system, component, or process to meet desired needs.
4. Effectively communicate verbally and in writing.
5. Schedule a work plan and have the flexibility to respond to changing
circumstances.
6. Establish good working relationships in a multi-disciplinary team.
7. Understand and apply professional and ethical responsibility.

8. Recognize the need for and engage in lifelong learning.
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ENG58 4511 Cooperative Education A 2 Credits
Prerequisite : Enroll with ENG58 4501 Cooperative Education |
The student has to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester according to the school’s
specifications, same as ENG51 4501 Cooperative Education I. This subject is for student who want to
extend working time in workplace from 16 to 20 weeks. The assessment for both subject will occur
at the end of working time.
Course Learning Outcomes (CLOs)
1. Apply relevant engineering knowledge, skills, techniques, and tools in a work
context.
2. ldentify and analyses issues, and suggest practical solutions in engineering
problems.
3. Design a system, component, or process to meet desired needs.
4. Effectively communicate verbally and in writing.
5. Schedule a work plan and have the flexibility to respond to changing
circumstances.
6. Establish good working relationships in a multi-disciplinary team.
7. Understand and apply professional and ethical responsibility.

8. Recognize the need for and engage in lifelong learning.

ENG58 4512 Cooperative Education B 4 Credits
Prerequisite : Enroll with ENG58 4501 Cooperative Education |
The student has to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester according to the school’s
specifications, same as ENG51 4501 Cooperative Education I. This subject is for student who want to
extend working time in workplace from 16 to 24 weeks. The assessment for both subject will occur
at the end of working time.
Course Learning Outcomes (CLOs)
1. Apply relevant engineering knowledge, skills, techniques, and tools in a work
context.
2. ldentify and analyses issues, and suggest practical solutions in engineering
problems.
3. Design a system, component, or process to meet desired needs.
4. Effectively communicate verbally and in writing.
5. Schedule a work plan and have the flexibility to respond to changing
circumstances.
6. Establish good working relationships in a multi-disciplinary team.
7. Understand and apply professional and ethical responsibility.
8. Recognize the need for and engage in lifelong learning.
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ENG58 4513 Cooperative Education C 6 Credits
Prerequisite : Enroll with ENG58 4501 Cooperative Education |
The student has to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester according to the school’s
specifications, same as ENG51 4501 Cooperative Education I. This subject is for student who want to
extend working time in workplace from 16 to 28 weeks. The assessment for both subject will occur
at the end of working time.
Course Learning Outcomes (CLOs)
1. Apply relevant engineering knowledge, skills, techniques, and tools in a work
context.
2. ldentify and analyses issues, and suggest practical solutions in engineering
problems.
3. Design a system, component, or process to meet desired needs.
4. Effectively communicate verbally and in writing.
5. Schedule a work plan and have the flexibility to respond to changing
circumstances.
6. Establish good working relationships in a multi-disciplinary team.
7. Understand and apply professional and ethical responsibility.

8. Recognize the need for and engage in lifelong learning.

ENG58 4514 Cooperative Education D 8 Credits
Prerequisite : Enroll with ENG58 4501 Cooperative Education |
The student has to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester according to the school’s
specifications, same as ENG51 4501 Cooperative Education I. This subject is for student who want to
extend working time in workplace from 16 to 32 weeks. The assessment for both subject will occur
at the end of working time.
Course Learning Outcomes (CLOs)
1. Apply relevant engineering knowledge, skills, techniques, and tools in a work
context.
2. ldentify and analyses issues, and suggest practical solutions in engineering
problems.
3. Design a system, component, or process to meet desired needs.
4. Effectively communicate verbally and in writing.
5. Schedule a work plan and have the flexibility to respond to changing
circumstances.
6. Establish good working relationships in a multi-disciplinary team.
7. Understand and apply professional and ethical responsibility.
8. Recognize the need for and engage in lifelong learning.
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ENG58 4515 Cooperative Education E 16 Credits
Prerequisite : Enroll with ENG58 4501 Cooperative Education |
The student has to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester according to the school’s
specifications, same as ENG51 4501 Cooperative Education I. This subject is for student who want to
extend working time in workplace from 16 to 48 weeks. The assessment for both subject will occur
at the end of working time.
Course Learning Outcomes (CLOs)
1. Apply relevant engineering knowledge, skills, techniques, and tools in a work
context.
2. ldentify and analyses issues, and suggest practical solutions in engineering
problems.
3. Design a system, component, or process to meet desired needs.
4. Effectively communicate verbally and in writing.
5. Schedule a work plan and have the flexibility to respond to changing
circumstances.
6. Establish good working relationships in a multi-disciplinary team.
7. Understand and apply professional and ethical responsibility.

8. Recognize the need for and engage in lifelong learning.

Cooperative Education 9 Credits
ENG58 4500 Pre-cooperative Education 1(1-0-2)
Prerequisite : none

Principals and concepts relating to Cooperative Education; Process and steps of
undertaking Cooperative Education; Protocols relating to Cooperative Education; Basic knowledge on
and techniques for job application such as workplace selection, job application letter writing, job
interviews and communication skills; Basic knowledge necessary for undertaking Cooperative
Education at workplace; Building up self- confidence; Entrepreneurial potential development;
Occupational health and safety in workplace; Organizational culture, Quality management systems
at workplace such as5S,ISO 9000 and ISO 14000; Report writing and presentation techniques;
Personality development.
Course Learning Outcomes (CLOs)

1. Students have a deep understanding of the concepts, principles, processes and
procedures as well as relevant regulations of cooperative education.

2. Students have knowledge and basic skills to work in the enterprises.

3. Students have knowledge and skills in presentation and academic report writing.

4. Students have the basic skills in personality development to adapt themselves

to work environment.
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ENG58 4501 Cooperative Education | 8 Credits
Prerequisite : Courses specified by the School and ENG58 4500 Pre-cooperative Education
The student has to perform full-time academic or professional work as a temporary
staff member at a workplace for 1 entire Cooperative Education trimester according to the
school’s specifications. Once completed the work, the student has to submit an operational
report and present his/her performance results to the School faculties for the assessment,
Evaluation by the supervising faculties and job supervisor(s) based on the student’s performance
on the assigned work and the operational reports as well as his/her performance at the post-
placement interview and seminar activities will determine the assessment result of the student
to be either pass or fail.
Course Learning Outcomes (CLOs)
1. Apply relevant engineering knowledge, skills, techniques, and tools in a work
context.
2. ldentify and analyses issues, and suggest practical solutions in engineering
problems.
3. Design a system, component, or process to meet desired needs.
4. Effectively communicate verbally and in writing.
5. Schedule a work plan and have the flexibility to respond to changing
circumstances.
6. Establish good working relationships in a multi-disciplinary team.
7. Understand and apply professional and ethical responsibility.

8. Recognize the need for and engage in lifelong learning.

ENG58 4520 Modern Automotive Engineering Professional Project 9 Credits
Prerequisite : none

Practical and interesting projects or problems for non-coop students assigned by
the advisor with consent of the head of the school to be completed within two consecutive
trimesters.

Course Learning Outcomes (CLOs)

This course provides a continuously operating Modern Automotive engineering
project. Student will be able to synthesize the engineering project. Students will be able to
demonstrate the possible methods to solve the engineering project. Student can evaluate the
results of operating engineering project in order to response to the objectives of project.

Student can present the project defense including a report and a presentation to others.
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Entrepreneur Courses 21 Credits
Major 8 Credits
IST50 2401  Entrepreneurship and New Venture Creation 3(3-0-6)

Prerequisite: none

Concepts of entrepreneurship, concepts and processes of business opportunity
analysis, design thinking for innovation business idea development, identifying target customers,
analysis of customer’s problem and need, developing unique value position for product and
service, business models and revenue models, legal aspects for innovative entrepreneur, business
idea presentation.
Course Learning Outcomes (CLOs)

1. Describe the concept and process of business opportunities analysis and new
venture creation.
Identify business opportunities and target customer.
Apply design thinking approach for developing new business ideas.

Work with a diversity of team members.

AR

Pitching new business ideas.

IST50 2402 Go-to-Market Strategies for Innovative Product and Service 2(2-0-4)
Prerequisite: none

Marketing for innovative product and service, market opportunity analysis and
market assessment, unique value position analysis, go-to-market strategies of market entering
for new product and service, digital marketing for new venture, brand creation, marketing
performance evaluation.
Course Learning Outcomes (CLOs)

1. Define the process of marketing for innovative product and service.

2. Explain go to market strategies for innovative product and service.

3. Analyze market opportunities and potential market selection.
4. Analyze and develop unique value proposition of new product and service.

IST50 2403  Business Plan and Financing 3(3-0-6)
Prerequisite: none

Business plan and financial principle for new entrepreneurs, business plan writing,
revenue model, business operation and cost structure, return on investment, capital structure
and sources of finance, sources of equity over business life cycle.
Course Learning Outcomes (CLOs)

1. Analyze cost structure and source of finance for new business.

2. Design revenue model for new business.

3. Develop business pitching approach for fundraising.

4. Writing a business plan.
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Elective 4 Credits
IST50 2404  Business Model Innovation 2(1-2-3)
Prerequisite: none

Business model concept, business environmental analysis, business and product
life cycle, current business model analysis, business model design and development, intellectual
property strategies in business model, business model validation.
Course Learning Outcomes (CLOs)

1. Describe the elements of business model and the process of business model

validation.
2. Analyze current business models.
3. Analyze innovative business opportunities.

4. Design new business model.

IST50 2405 Product and Service Design 2(1-2-3)
Prerequisite: none

New product and service design concepts and processes, idea generations of new
product and service using design thinking, idea filtering and assessment, user experience design
for product and service, universal design principles for product and service prototyping, product
and service concept testing.
Course Learning Outcomes (CLOs)

1. Explain the process of new product and service development using design

thinking approach.

2. Apply user experience design for product and service.

3. Design product prototype or minimum viable product (MVP).

4. Product and service concept testing.

5. Work with a diversity of team members.

IST50 2406 Legal Aspects for Innovative Entrepreneurs 2(2-0-4)
Prerequisite: none

Fundamental laws related to juristic person and property, juristic acts, business
registration, shareholding structure and shares contributions based on vesting, founders’
agreement, employee stock ownership plan, principle of tax and labor laws.
Course Learning Outcomes (CLOs)

1. Describe an important legal aspect related to entrepreneur.

2. Analyze shareholding structure and share proportion based on vesting.

3. Evaluate the legal challenges for tech and innovative entrepreneurs.
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IST50 2407 Intellectual Property Strategies for Innovative Business 2(2-0-4)
Prerequisite: none

Concept and principle of intellectual property management, types of intellectual
property, analysis of intellectual asset and property, intellectual property laws and processes of
protection, patent and trademark searching, intellectual property utilization and creating return
on intellectual property.
Course Learning Outcomes (CLOs)

1. Explain concept and principle of intellectual property management.

2. Analyze the assets and intellectual property of a business.

3. Analyze intellectual property utilization to create competitiveness.

IST50 2408 Social Innovation Development 2(1-2-3)
Prerequisite: none

Concept and important of social innovation development, environmental and
social problems and challenge, design thinking for social problem solving, social impact
assessment, case studies of social innovation development in different subjects.
Course Learning Outcomes (CLOs)

1. Understand the concept of social impact assessment for social enterprise.

2. Analyze the problems and challenges of society and the environment that

become business opportunities to create social impact.

3. Apply design thinking process to define problem and ideate solution.

IST50 2409  Social Entrepreneurship 2(1-2-3)
Prerequisite: none

Concepts of social entrepreneurship, social enterprise and social impact business,
business model for social enterprise, marketing strategies for social enterprise, social return on
investment, laws related to social enterprise, social enterprise sources of fund.
Course Learning Outcomes (CLOs)

1. Explain concept of social entrepreneurship, social enterprise, and social impact

business.

2. Analyze the context, situation, and problem that creates opportunities for social
enterprise.
Analyze and select the accessible market for business.
Design business model for social enterprise.

Pitching concept idea and business model for social enterprise.

A

Work with a diversity of team members.
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IST50 2410 Technopreneur ship 2(1-2-3)
Prerequisite: none

Concept of technopreneur ship, characteristics and motivation for technopreneurs,
intrapreneurship, entrepreneurial mindset and process, opportunity analysis of technology
business, technology business model design, sources of fund for technology business.
Course Learning Outcomes (CLOs)

1. Analyze opportunities for technology based business.

2. Design concept for technology-based business.

3. Design business model for technology-based business.

4. Work with a diversity of team members.

5. Pitching concept idea and business model for technology-based business.
IST50 2411  Entrepreneurial Logistics 2(2-0-4)

Prerequisite: none

Concept of supply chain integration, value chain competitiveness, quick consumer
response, supplier-producer coordination, supply chain management, roles of digital technology
in supply chain integration, procurement logistics, reverse logistics, supply chain optimization,
linkages of supply chain strategy aligned to an overall business strategy.
Course Learning Outcomes (CLOs)

1. Analyze concept of supply chain integration.

2. Apply digital technology in supply chain integration.

3. Apply linkage of supply chain strategy aligned to business strategy.

4. Work with a diversity of team members.

Field Experience 9 Credits
IST50 3412  Pre-Enterprise Cooperative Education or Pre-Enterprise Incubation 1(1-0-2)
Prerequisite: none

Preparation for enterprise cooperative education or enterprise incubation, drafting
of a brief business plan according to student’ s interest, development of soft skills for enterprise
cooperative education or enterprise incubation students.
Course Learning Outcomes (CLOs)

1. Prepared for enterprise cooperative education or enterprise incubation.

2. Pitching draft of business plan according to student’s interest.

3. Have soft skills for practicing enterprise cooperative education or enterprise

incubation.
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IST50 4413  Enterprise Cooperative Education 8 Credits
Prerequisite: 8 credits from compulsory courses and 4 credits from elective courses

The student has to work on an entrepreneurial project according to his/ her
interest under the supervision of a mentor from workplace and an enterprise cooperative
education coordinator from the university for a trimester following the requirements of the
minor program in entrepreneurship; prior to the enterprise cooperative education placement,
the student has to complete and present a draft of business plan to the mentor and the
enterprise cooperative education coordinator; upon completion of the enterprise cooperative
education placement, the student has to submit a final business plan, or new business model,
or prototype and present to the mentor and the enterprise cooperative education coordinator;
the evaluation results by the mentor and the enterprise cooperative education coordinator will
be used to determine the success of the student.
Course Learning Outcomes (CLOs)

1. Create and test new business model or prototyping product/ service or develop

business plan and business strategy for startup, growth, and sustain.
2. Work with a diversity of team members.

3. Pitching new business model or prototype or business plan to investor.

IST50 4414  Enterprise Incubation 8 Credits
Prerequisite: 8 credits from compulsory courses and 4 credits from elective courses

The student has to work full- time on an entrepreneurial project according to
his/her interest at the university incubation or work part-time at university incubation and parttime
at the workplace under the supervision of a mentor from workplace and an enterprise coordinator
from the university for a trimester following the requirements of the minor program in
entrepreneurship; prior to the enterprise incubation placement, the student has to complete and
present a draft of business plan to the mentor and the enterprise coordinator; upon completion
of the enterprise incubation placement, the student has to submit a final business plan, or new
business model, or prototype and present to the mentor and the enterprise coordinator; the
evaluation results by the mentor and the enterprise coordinator will be used to determine the
success of the student.
Course Learning Outcomes (CLOs)

1. Create and test new business model or prototyping product/service or develop

business plan and business strategy for startup, growth, and sustain.
2. Work with a diversity of team members.

3. Pitching new business model or prototype or business plan to investor.
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1. Teetut Dolwichai Jumlong Limtragool and Sujin Bureerat. Optimization of a Triangular Slot shape in
a Tire Tread Block by using the Finite Element Analysis and MPSO.  Advanced Materials Research
Journal 2012; 505: 424 — 428.

2. Teetut Dolwichai Jumlong Limtragool and Sujin Bureerat. Optimization of a Triangular Slot Shape in
a Tire Tread Block by using the Finite Element Analysis and MPSO. 2012 3" International Conference
on Mechanical, Industrial, and Manufacturing Technologies (MIMT 2012); 24-25 March 2012; Shenzhen:
China.
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24,20 - 22 4@AN 2553 gUATIE . gUATIvSIT: @191T¥1TMINTTULAS 0ana AMY
APINTIUANENT UINIREQUATIYE; 2553,

4.  Prapun Dolwichai and Jumlong Limtragool. The effect of tire treads shape to stick — slip phenomenon

in frictional contact. The 20™ Conference of Mechanical Engineering Network of Thailand (ME-NETT
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14.

15.
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20"); 2006 October 18- 20, Nakorn Ratchasima: School of mechanical Engineering Institute of
Engineering Suranaree University of Technology; 2006.

Prapun Dolwichai, Jumlong Limtragool, Samruad Inban S and Surasith Piyasin. Hyperelastic Material
Models for Finite Element Analysis with Commercial Rubber. Technology and Innovation for
Sustainable Development Conference ( TISD2006); 2006 January 25-27; Khon Kaen, Faculty of
Engineering, Khon Kaen University, Thailand; 2006.

Prapun Dolwichai, Jumlong Limtragool, Samruad Inban S and Surasith Piyasin. Finite element analysis
of a three dimensional rubber block in frictional contact. The 19" Conference of Mechanical
Engineering Network of Thailand ( ME- NETT 19™); 2005 October 19- 21; Phuket, Department of
Mechanical Engineering Prince of Shongkla University; 2005.

Prapun Dolwichai, Jumlong Limtragool, Samruad Inban S and Surasith Piyasin.  Two dimensional
contacts in cylindrical compression.  1A59N15U52YUT¥IN15 40 U AgTAInTIUAIANS
WINeIdBvuLAY Wate “uTnnssunaiaingsy dmsun1sdanisninensegiadedu”
(Engineering Innovation for Sustainable Resources management.), 23-25 HNS1AN 2547; YDULN Y,
AMZIFINTIUANENT UNINEIRBVOULNY; 2547.

Prapun Dolwichai, Jumlong Limtragool, Samruad Inban S and Surasith Piyasin. Large strain distribution
in a cylindrical rubber ring compression inclusion-reinforced composites: modeling and computation.
International Conference on Finite element for process, Luxembourg (LUXFEM), 2003 November 13-
14; The Henri Tudor public research center in Luxembourg City, Luxembourg; 2003

Saraporn C., Dolwichai T. , Srisertpol J., Teeka K. Signal Conditioning of Low- cost Gyroscope Using
Kalman Filter and Nonlinear Least Square Method. 2012 International Conference on Mechanics and
Control Engineering (ICMCE2012). 25-26 August 2012, Changhai, China.

Saraporn C., Dolwichai T. , Srisertpol J., Teeka K. Signal Conditioning of Low- cost Gyroscope Using
Kalman Filter and Nonlinear Least Square Method. Advanced Materials Research Journal 2013; 622-
623: 1519 - 1523.
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AmnsueseanaunisUszmelng ass 26 24-26 maAy 2555 JMIALTEITE.

Boonpuek P.,Dolwichai T., Boongsood W., Design of Punch-Type Swager for exhaust pipe manufacture,
ICEAS-1881, 6-8 Nov 2013, Osaka, Japan.

Numanoy N., Srisertpol J., Dolwichai T., Vibration Suppression of the shaft Using Single-Side Support
Four-Pole Active Magnetic Bearing, ICEAS-1939,6-8 Nov 2013, Osaka, Japan.

Odngam S., Khaewnak N., Dolwichai T. and Srisertpol J., A Comparative Study on Gasoline, LPG and

Biogas Affecting the Dynamic Responses of S| Engine, Lecture Notes in Electrical Engineering 2014,
Vol.309, pp.927-932.

Sitthiphong Promdan, Teetut Dolwichai, Fatigue behavior in the mechanism of the speed Bumper by
using the finite element method, 2016 The 5" Interational Conference on Mechanical Engineering,
Materials and Energy (ICMEME2016), 10 -11 Dec 2016 in Hong Kong, China.

Oranit Traisak, Teetut Dolwichai, Jiraphon Srisertpol, Chalothorn Thumthae, Study of airfoil shape
optimization by using the evolutionary method, 2016 The 5" International Conference on Mechanical

Engineering, Materials and Energy (ICMEME2016), 10 -11 Dec 2016 in Hong Kong, China.
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Witchakorn Wongchanasit, Teetut Dolwichai, Chalothorn Thumthae, Shape optimization of the air
compressor supporting leg by using the optimization technique, 2016 The 5" International Conference
on Mechanical Engineering, Materials and Energy (ICMEME2016), 10 -11 Dec 2016 in Hong Kong, China.
Jetsada Meeruang, Teetut Dolwichai, Optimum criterion of the vehicle navigation for saving the fuel
consumption by Tabu Search Algorithm with non-dominated technique, 2016 7™ International
Conference on Advanced Computer Control (7™ ICACC2016), 10 -11 Dec 2016 in Hong Kong, China.
Nattakit Tongdee, Mongkhol Jandakaew, Teetut Dolwichai and Chalothorn Thumthae,
Thermodynamics analysis for optimal geometrical parameters and influence of heat sink temperature
of Gamma configuration Stirling engine, The 8" International Conference on Applied Energy — ICAE2016,
8-11 Oct 2016, Beijing, Chaina.

P Kukumsai, P Chommuangpuck, J Srisertpol and T Dolwichai, Vibration analysis of the camera holder
with isolators in Auto Core Adhesion Mounting machine, 2018 International Conference on Mechanical,
Electric and Industrial Engineering (MEIE2018), 26-28 May 2018, Hangzhou Chaina.

Chat Chaiboon, Teetut Dolwichai, Analysis of using ultrasonic vibration on ballswaging process for
head stack assembly of hard disk drive by finite element method, Conference on Automotive &
Mechanical engineering (ICAME) 2019, 7th -8 th July 2019, Tokyo, Japan.

Niti Klinkaew, Ekarong Sukjit, Teetut Dolwichai, Crude castor oil as blend component in diesel/ethanol
fuel blend: combustion characteristics and exhaust emissions, International Conference on Mechanical,
Electronic and Robotics Engineering (MERE 2019), 9 th -11th November2019 ,Wuhan, China.
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Susysal nunidadna, sug1gs senne, 5vin Aadde war Isewa llaigna, “nsiauay
Iieszinsduiioyssidunnudemevesndugniu femaida order tracking H1UTTUU loT,
msﬂwq:u%smnwsmﬁmﬂﬁaaﬂw%ﬂ%ﬁ 44, The 44th Electrical Engineering Conference (EECON44),
17-19 NOPRANNEY 2564 L5AUTUABUWMTAUIY BLNBLIBIUNY Fandnuu,

AsIgNs LN, 390 aadd, “foundndihuuudnluifdesdbunsnan”, msusvry seRuTR
uunBanu asaii 9, 27 NOATNIBU 2564 Q0 UNIINBIFBLNYATAIENT INYNVA LRAUNIZLATH
JMInANAUAS.

gANUS alywa, Wues lauiinel, 39n aadde, “deuundldneuiuudnluldfinessd dunsusn”,
N15UTEIYINT NWITBLasiRUEsEYne Adsfl 14 (ECTICARD 2022), 17-19 NUAUS 2565,
anys Useinalne.
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International Journal

1) Supaporn Bunrit, Nittaya Kerdprasop, and Kittisak Kerdprasop, "Multiresolution Analysis
Based on Wavelet Transform for Commodity Prices Time Series Forecasting," International
Journal of Machine Learning and Computing vol. 8, no. 2, pp. 175-180, 2018.

2) Supaporn Bunrit, Nittaya Kerdprasop, and Kittisak Kerdprasop, "Evaluating on the Transfer
Learning of CNN Architectures to a Construction Material Image Classification Task,"
International Journal of Machine Learning and Computing vol. 9, no. 2, pp. 201-207, 2019.

3) Supaporn Bunrit, Thuttaphol Inkian, Nittaya Kerdprasop, and Kittisak Kerdprasop, "Text-
Independent Speaker Identification Using Deep Learning Model of Convolution Neural
Network," International Journal of Machine Learning and Computing vol. 9, no. 2, pp.
143-148, 20109.
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International Proceeding Articles

1) S. Bunrit, R. Chanklan, S. Boonamnuay, K. Kerdprasop, and N. Kerdprasop (2016). Neural
Network-Based Analysis of Precipitation and Remotely Sensed Data. The International
MultiConference of Engineers and Computer Scientists 2016, (ISBN: 978-988-19253-8-1),
pp 40-45.

2) R. Chuentawat, S. Bunrit, C. Ruangudomsakul, K. Kerdprasop, and N. Kerdprasop (2016).
Artificial Neural Networks and Time Series Models for Electrical Load Analysis. The
International MultiConference of Engineers and Computer Scientists 2016, (ISBN: 978-988-
19253-81), pp 274-279.

3) S. Bunrit, N. Kerdprasop, and K. Kerdprasop (2017). Multiresolution Analysis Based on Wavelet
Transform for Commodity Prices Time Series Forecasting. 2017 Asia Conference on Machine
Learning and Computing (ACMLC 2017), Singapore, 8-10 December 2017.

4) S. Bunrit, N. Kerdprasop, K. Kerdprasop (2018). Construction Material Image Classification
using Deep Learning Technique of Convolution Neural Network. The 4th International
Conference on Computer, Communication and Control Technology (14CT), Krabi, Thailand,
20-22 April 2018 (Abstract).

5) S. Bunrit, N. Kerdprasop, and K. Kerdprasop (2018). Evaluating on the Transfer Learning of
CNN Architectures to a Construction Material Image Classification Task. 2018 2nd Asia
Conference on Machine Learning and Computing (ACMLC 2018), Ho Chi Minh, Vietnam, 7- 9
December 2018.

6) S. Bunrit, T. Inkian, N. Kerdprasop, and K. Kerdprasop (2018). Text-Independent Speaker
Identification using Deep Learning Model of Convolution Neural Network. 2018 2nd Asia
Conference on Machine Learning and Computing (ACMLC 2018), Ho Chi Minh, Vietnam, 7- 9
December 2018.

7) S. Bunrit, K. Kerdprasop, N. Kerdprasop (2019). Improving the Representation of CNN Based
Features by Autoencoder for a Task of Construction Material Image Classification. 2019 8th
International Conference on Information and Electronics Engineering, Fukuoka Institute of
Technology, Japan, 23-25 February 2019.

8) A. Hirunyawanakul, S. Bunrit, N. Kerdprasop, K. Kerdprasop (2019). Deep learning technique

for improving the recognition of handwritten signature. 2019 8th International
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1) WsamduNuLAeAyY Academic Seminar 1599 “Teaching and Learning in Higher Education in
the 21th Century” , July 25th, 2018, Suranaree University of Technology, Nakhon

Ratchasima.
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