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gtunisnielanseululfa Backward Curriculum Design a3 uAuaINN1ISAIMUALAENUNIU
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4. pannuUUNTIALazUsTIUNG ﬂ‘i@Uﬂq&Jﬂgﬂ
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1.3) sngiviAnsmiuninauaussauzaunssy lidewndn 9 wiaein
Tunadnwsn13FeuIsAunangns
- puvinyEMsAn

- pumsieuinaendin

2) RUINVRANIE latieendn 106 wiasdn
2.1 %fnawwﬁug'm 39 wiawina
21143 nejﬁmﬁug'mmaﬁgﬁmﬂ’nﬂws'l,tazf‘mmmam% 10 wiawnn
01420111  Wandnly | 3(3-0-6)

(General Physics 1)

01420113  U{uRn1sWENS | 1(0-3-2)
(Laboratory in Physics 1)

03651116  AEAAIAASEINIUIAINTTY | 3(3-0-6)

(Mathematics for Engineering 1)

03651117  AdamaasdmIvIFmnssy I 3(3-0-6)
(Mathematics for Engineering II)

21.2) naju%mﬁugmmﬁmnssu 29 wiqwfia

03601101 Amnssudidnnselindgeanmnssuidoiy 3(3-0-6)

(Intreduction to Industrial Electronics Engineering)

03601102 Amnssulwihgramnssuidowiu 3(3-0-6)
(Introduction to Industrial Electrical Engineering)

03601206 Uﬁﬁ’ﬁmﬁmﬂﬁuﬁLﬁﬂmaﬁnﬁqmawmiuLﬁmﬁu 1(0-3-2)
(Introduction to Industrial Electronics Engineering Laboratory)

03601207 Uﬁﬁ'ﬁmﬁmniimiwﬁﬁqmamnﬁmﬁmﬁu 1(0-3-2)
(Introduction to Industrial Electrical Engineering Laboratory)

03602221  mwdazdulavatifussynidmiuiang 3(3-0-6)
(Applied Probability and Statistics for Engineers)

03603102  anilmenssuneuiameiuazszuuiisiaitosiu 3(3-0-6)
(Basic Computer Architecture and Embedded System)

03603103 nseenuUUIsAIAL pesu 3(3-0-6)

(Basic Digital Circuit Design)

26



ﬁmn’mﬂunﬁ’ﬂiznaums
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2.1) Aynawziugiy 39 wniehia

2.1.1) nquAvNugusadindianiuazinermans 10 wiefia

01420111  Wandwalu | 3(3-0-6)
(General Physics 1)

01420113  UjUANIWENE | 1(0-3-2)
(Laboratory in Physics 1)

03651116 ARAANARSEINSUIAINTIY | 3(3-0-6)
(Mathematics for Engineering 1)

03651117 AERFAaRsEuIUIAINTIY |l 3(3-0-6)
(Mathematics for Engineering 1)

2.1.2) nguAviugiunieiaansTy 29 wilenn

03601101 '“)mnﬁmﬁLﬁnmaﬁnﬁqmawnﬁmﬁaaﬁu 3(3-0-6)
(Introduction to Industrial Electronics Engineering)

03601102 3mnssuliihgaamnssudosdiu 3(3-0-6)
(Introduction to Industrial Electrical Engineering)

03601206 Uﬁﬁ’ﬁmﬁmmiuﬁtﬁnmaﬁﬂﬁqmamnﬁmﬁmﬁu 1(0-3-2)
(Introduction to Industrial Electronics Engineering Laboratory)

03601207  UjTinsimnsnilwihanamnsandasiu 1(0-3-2)
(Introduction to Industrial Electrical Engineering Laboratory)

03602221  anantunavaifussenadmivinans 3(3-0-6)
(Applied Probability and Statistics for Engineers)

03603102 antnenssumenmesarssuuilaiute iy 3(3-0-6)
(Basic Computer Architecture and Embedded System)

03603103 A1T8BNWUUNATAT AT I 3(3-0-6)

(Basic Digital Circuit Design)
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03603111 vanmslusunsbedu 3(2-3-6)
(Programming Fundamentals)

03609111 IS aesRIvaRugLuNazn1TUsTENG 3(2-3-6)
(Basic Digital Modelling and Applications)

03609161 WalandminIsussuunIsuanaana 1(0-3-2)
(Digital Manufacturing System Engineering Exploration)

03609171*  n1sysaN1sNsligulusunsy 94-2-3)
(Programming Integration)

03609271** ﬁugmm‘aﬁmamﬁm%‘uﬁmnﬁmwum‘mﬁmﬁﬁﬁa 3(3-0-6)
(Fundamentals of Computation for Digital Manufacturing System
Engineering)

2.2) ABNANWIAU litfoandn 67  WUIEAA

2.2.1) NguITITIAUNINIAINTTY 55  wiqein

03601208 srUUanluliAlunIsHEn 3(3-0-6)
(Automation System in Manufacturing)

03601304  UfuRnsszuudnludflunisnds 1(0-3-2)
(Automation System in Manufacturing Laboratory)

03602201 "’aﬁgLLaxmsmummﬁmﬁmﬁu 3(3-0-6)
(Introduction to Materials and Manufacturing Processes)

03602401 N1TIATITANITRULALLATEFERS 3(3-0-6)
(Financial and Economic Analysis)

03607331 nainTIviAuLarnIsUIsynAltluszuUanl Ul 3(3-0-6)
(Machine Vision and Applications in Automation System)

03607332  szuuilygussiusveniusudiuasiniasing 3(3-0-6)
(Artificial Intelligence for Robot and Machinery)

03609221 NM5IANIINIIHANLAZLATING 3(3-0-6)
(Production and Project Management)

03609223 NITIATILIUATEBNLUUNITVI IR 3(3-0-6)
(Digital Work Analysis and Design)

03609231 nﬁﬁams*ﬂ'a;ﬂaL%aqmmwniiuLLazﬁuLwa%Lﬁmmaa 3(3-0-6)
ATINA
(Industrial Data Communication and Internet of Things)

03609299 1ATIUAMINTINTEUUNTHANATVA | 1(0-3-2)

* 51 a vl

** 53y Uiul R

(Digital Manufacturing System Engineering Project )
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03609322  lsanuiailou 3(2-2-5)
(Virtual Factory)

03609324 nsgenUnsainvdelasiuiasiBangnsal 3(3-0-6)
(Preventive and Predictive Maintenance)

03609332** ﬁuyummﬁ"umﬂaamﬁalmua% 3(3-0-6)
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Operational Technology Cybersecurity)

03609341**  syuulwiuainennuasvalulagaiviaussynely 3(2-2-5)
Tun1swan
(Cyber Physical System and Digital Technology Applied in Manufacturing)

03609344 STUUAIUANNITHER 3(3-0-6)
(Production Control System)

03609351 nsganuuUUFILTeYaLazn 1 muiliaataya 3(3-0-6)
(Database Design and Data Mining)

03609352  MTIATIZULAZUARIHATOYALTIONAMNTTH 3(3-0-6)
(Industrial Data Analysis and Visualization)

03609353 MTIANNYAAMNTTHUALNTIANTAMUN TN 3(2-3-6)
(Industrial Measurement and Quality Management)

03609399 TATINUImNIINIZTUUNISHANRIVE | 2(0-6-3)
(Digital Manufacturing System Engineering Project 1)

03609426**  MTIATIALATEDNLULITULERAMNTINdMIULT9U 3(3-0-6)
DALY
(Industrial System Analysis and Design for Smart Factory)

2.2.2) N@UIYNFINNIIAINTTY liflesndn 12 wiqehie

dmsuiianiidsaulassnsaviafnu

03600490 GUORGINTS 6
(Co-operative Education)

warlidaniseuainsedviasnnisiAinssy anludssnii 6 wuedin

* 513y ntalud 28

** 593U 5uUSe



dmsuiidanliidnsaulasenisaunafdne

03609495*

03609499*

lATINUYTUNMSAUIMNIIUTEUUNSHENATY | 1(0-3-2)
Capstone Project in Digital Manufacturing System Engineering |
1AT9IUYIUINTAUIAINTINTZUUNIHERAIYE | 2(0-6-3)

Capstone Project in Digital Manufacturing System Engineering |l

warlmaanissuanswivdanniaifingsy ankivesnin 9 wulein

I NADNNINIFMINTTY AIRI8E 1R IRal Ul

03600390

03602417

03602418

03602442

03602473

03609433

03609451

03609461

03609462

03609463*

03609471

* sy nlaln

N1SLAILNAITUWS BUAUN AN 3(3-0-6)
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N1909NUUULAENTHARNAN A UILTIUTANTTY 3(3-0-6)
(Innovative Product Design and Manufacturing)
M3UszgndBuResLinasnaAsdmiugnang s 3(3-0-6)
WATIEUUANIATTUENAMNTIUNIINER

(Application of Industrial Internet of Things and SCADA Systems in the
Manufacturing Industry)

NIIANTITNAIIY 3(3-0-6)
(Energy Management)

nagnsdmiunsianisliguniu 3(3-0-6)
(Strategies for Managine Supply Chains)
ANLATIRIvialuanaI NIy 3(3-0-6)
(Digital Reality in Industry)

FLUUATTAUNATDIDIANTS 3(3-0-6)
(Enterprise Information Systemn)
ladafnduaznsuudidansoy 3(3-0-6)
(Smart Logistics and Transportations)

AAAUADIRTHY 3(3-0-6)
(Smart Warehouse)

N1398NKUVLATHAILFIULUNAIATUA M UTEUY 3(3-0-6)
NISHER

(Desien and Development of Web-based Application for Manufacturing
Systems)

loetulindmiuszuunisuan 3(3-0-6)

(Generative Al for Manufacturing System)
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iy

3.4
3.4.1

s

03609496 LS ARNWIZNTFINTSUTEUUNSHARAINE 1-3

(Selected Topics in Digital Manufacturing System Engineering)

03609498 Unyundivew 1-3

(Special Problems)
nUINIYADNLET laitfaunin 6 wienn
A5ENeY Lidesnin 240 4alus

(unILiFaN1sUIATINTERRAANYN)

Anuduiiusiundngnsduiiaaevulunne/ninividuvesaniiu
wuandvy/nguiv/sedvilundngns Milaseulneans/naivn/mangnsau
- wneivAnwily

- MmnAdRianiy

01420111  FAndWly |

01420113  JjUAnsWaENnd |
03600390  N1SIMTLUAIINNTDNAUAIANW
03600490 @wfafn

03601101 Aminssudidnvseiindenamnssuodiu
03601102 mnsaslwihgnamnssuiasiu

03601206  UftRnsimnssudinvseiindenamnssuidesdy

03601207  UjUiimsimnssulvienavnssuloswiu

03601208  syuudaluidiluniswin

03601304  UfjURnsszuudnludalunisudn

03602201 “’as}LLasmzmumiwﬁwﬁaqﬁu

03602221 Anizunazaifussynadmiuiang

03602401 NTIATIEANITIULETIATYEAIERS

03602417 N138NLUULAYNTNAINEASUTITIWTINTTY

03602418 mMsUszgnAdunesiinasswisdmiugaamnssuuasszuvanialugnaimnssa
NIHER

03602442 N1TIANIINAINU

03602473  nagngdmiun1sianialaiguniu

03603102 antlnenssuneuiamesuarszuilvindodu

03603103 n138BNUUUIAIRATALT Bed U

03603111 wdnnsluaunsu oy

03607331 navnsiviAduaznsuszgnaldluszuusnlulii
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03607332 sruulaussfvrenjususuasinsesdns
03651116 ARNAARTAINSUIFINTTY |
03651117  adad1ansdmsuimnssy |

3.4.2  nundv/nguivy/medvilunangns Mlledeulviauz/niadvr/mangnsau

laid
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3.5  A85u1Es183T1

3.51 57899

03609111

03609161

03600171"

=1

ndusiaivrvomdngns

mﬁmaqﬁ%ﬁaﬁuimuasm‘sﬂ'ﬁxqﬂﬁ 3(2-3-6)
(Basic Digital Modelling and Applications)

vannsdounuudmnssudody wdnnsvesnsesnuuuldrauiiumedes
nIndaldAauRIMRTYE Lazaudaszunaimnssuldreuiamestdie nsasne
LLUUé’ﬂaaa‘ijumumuﬁﬁﬁugm NsUsENaY Waznsliguwuy naensanuin n1san
Urndiduduuudalud® weluladnimdawuuiy fugiunisiinnegilasiaseiae
FOWAUIT NTYTUINITLARKALILA

Principles of engineering drawing. Principles of computer-aided design,
computer-aided manufacturing and computer-aided engineering. Basic 3D part
modeling, assemblies and drawings. Machining theory. Automated CNC
machining. Additive manufacturing technology. Basic structural analysis with

software. CAD/CAM/CAE integration.

WalanimInssuszuun1sNanfAdva 1(0-3-2)
(Digital Manufacturing System Engineering Exploration)
wmealuladAdialunssurunisudndasdu eadUsznaui ugiuveslsasy
§aSur szuuanIan seuuBumeiidnvetasinds szuufnmuenfielofuariiea
3wUUBnsi sruunsdaiuuandndalul® wituasszuurudiedaadey wwurusud
onaNnNTsL nadnTiviad 1aTaedafitn Meausue T nadeumalssuenamngsu
Introduction to digital technologies in manufacturing processes. Basic
smart factory components. SCADA. Internet of things system. RFID and GPS
tracking systems. ERP system. Automatic storage and retrieval systems. AGV and

smart conveyor system. Industrial robot arm. Machine vision. Coordinate

measuring machine. Career planning. Ethics. Industry site visits.

Ny IMslsulusunsy 2(1-2-3)
(Programming Integration)
JuiideaSuusnou: 03603111

fugrunmadsulusunsuuazudnnistusunsndeing mavmutlusunsudssandus
warviey Vv wazgunsalindeudt Momaideuraiudufinseiailelusyiuidaadu n1s

i
= =

wuzdiaf 8ad o un 19T euTIIeEn WUgIuYeIsEUUB UIMeT LI RTesaTIwa alu

* gy nUnlul
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03609221

03609223

AIAGAATMNTTH UALTEUUAAIIN N13viTATIUIUIALE NLEed15297 3 anTuntswaiun
TsunsuuszgniuayMsUIaUeNaITRI VTN

Foundations of programming and object-oriented programming principles.
Development of desktop, web, and mobile applications with basic API integration.
Introduction to deep learning tools. Fundamentals of Industrial Internet of Things and
cloud-based systems. Small-scale exploratory projects focusing on application

development and professional technical presentations.

N1IANIINTSHAALAZIATING 3(3-0-6)
(Production and Project Management)

ﬂ’l'i’l’]xﬁLLNULLﬁSﬂ'JUﬂiJﬂ’ﬁNaﬁlL"j‘}mﬁU NITWEINTA ATSITIUNUNISHARLUY
523 NFINUNUAIAINITHER NITINURUNITHAANEN NITARITNNTHER NSHARLUY
NUNAINOA NMINAMLUUAY Sruunsuaauuulnladi ﬁﬁﬂganwmumiLLazﬂ'iaum'i
U3mslasins msdanisian fumu Aunm viwensyana MuImsAnmdes ns
dam n1sian1estiinlasenis nmsussgndwadaisauasdidudmsunsuims
1A3aN15 mmNLLNuLLaSﬂ’JUﬂuIﬂNn1‘3

Introduction to production planning and control. Forecasting. Aggrecate
production planning. Capacity planning. Master plan schedule. Job scheduling.
Just-in-time, lean manufacturing and toyota production system. Fundamental of
project management process and framework. Management of time, cost, quality,
human resources, risk management. Procurement. Project life cycle
management. Applications of PERT and CPM for project management. Project
planning and control.
N13IATIENLAZODNLUUNITIUATYIA 3(3-0-6)
(Digital Work Analysis and Design)
Juniideaduuinmiou: 03602221

HANNTALAZNITANYINITVINIU N1TANYIIDNIT NIFIANITYINNIU NSUANERS
M3iTUIAsenTe vimensvinau nseenuuuaaniinusasuiivieu malulad
ATVEUNITIATIZULAZDDNLUUNITYINLU

Productivity and work study. Method study. Work measurement.
Ergonomics. Anthropometry. Work posture. Workstation and workspace design.

Digital technologies in work analysis and design.
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03609231

03609271%*

03609299

03609322

msdoamsteyaidsanavnisuuasdumesidnvesassnds 3(3-0-6)
(Industrial Data Communication and Internet of Things)

fugunisdeasdeya Inslnaoaindons indeteidin/led fMametulay
auUnsniiAIeYIY LATeUefInTITulsane nsussyndlolei

Basic of data communication. Network protocols. TCP/IP network.

Sensors and network devices. Wireless sensor networks. loT applications.

fugrumsfuaEmIUimnTIISTUUNHANRIYA 3(3-0-6)
(Fundamentals of Computation for Digital Manufacturing System Engineering)
Avriideassunieu: 03651117

mm13L%dauﬁuﬁ‘mﬂ’mé’uﬁwﬁmaxé’uﬁuaaa nantswlasardarguaznig
Jszgnat Hugruimadndadu wminduagiaiimue Uipinnined msuuautudy A
LAWIZLAZLINABILANIE NITUEALIVING N15AATIETEIRUSENOUNAN N1ShanALeN
3

First order and second order ordinary differential equations. Laplace
transforms and the applications. Basic linear algebra; matrices and determinants,

vector spaces, linear transform, eigenvalues and eigenvectors. Matrix

decomposition, principal component analysis and singular value decomposition.

TATRIUIAINTINILUUNTNENRAIVIA | 1(0-3-2)
(Digital Manufacturing System Engineering Project 1)

Tassnuihaulalunsuaineg vesinnssussuunisudaiana nssvandld
walulagfdviadmsulsulanseurunswdnuuiadn

Interesting projects in various disciplines of digital manufacturing system
engineering. Applying digital technologies for improving a small-scale

manufacturing process.

lssnuaiiou 3(2-2-5)
(Virtual Factory)
Jiifeusousnnou: 03602221

N Fip T BTIR R T I AR LIRS YL Az dulazaifdmiunisinaes
anun1sal NM5ABIEANIUNTTAINITINELAILTNIY N1sTaesanIunsainisinaTag
NMIADIANUNTAINTLUIUATT  MITAATIdRYaNISHER  NIFIATIZULAZNS
TIVEDUANATUANDULAYAINITUETY S2UUNISURURNSHER

** g1y liul g
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03609324

03609332**

Virtual factory overview and concepts. Probability and statistic for
simulation. Layout planning simulation. Material flow simulation. Process
simulation. Manufacturing data analytics. Virtual reality and Augmented reality

analysis and validation. Manufacturing execution system.

nstendresnwidislasiunasifnensal 3(3-0-6)
(Preventive and Predictive Maintenance)
wAnMstenUsIinudslasiunasdaneinsal wailan1sgeutieinw
WBadeadunazidawensal seuvnasivaluladnisdentisessnundelasdunasids
wensal N1sAsIzvsIntdam mudemerenaiedns Auyndeieindeedns
N13IANITIUALINUNUNNTFOUTITITNY NATANTITaNTITITNYIANEN N nAiln
ihAanuaniusia eadng wadanisiesginuindeie ndnnm GV
UszAvsualnesauiniasdng szuumsdanmsnudeniigadnudeaeuinmnes
Concepts of preventative and predictive maintenance. Preventive and
predictive maintenance techniques. Preventative and Predictive maintenance
systems and Technology. Root cause analysis. Machine failure. Machine
reliability. Maintenance schedule and plan. Condition-based maintenance
techniques. Machine condition monitoring techniques. Reliability, productivity
and cost analysis techniques. Overall equipment and effectiveness.

Computerized maintenance management system.

fugumutiuaasadeluuesiumaluladansaume 3(3-0-6)
wazmnAlulagufuminis
Fundamentals of Information Technology
and Operational Technology Cybersecurity)
JuniideuTausiou: 03609231

AULANG 1MYBIEN MWInd euwAluladansaunalasivalulag Ujuinis
IAUTENBUTDITLUUATUALGAAIMNTTH T3UUANN AornAuuasgasluinnuvesly
ssvuwaluladansaumanazimaluladufuinis anumdseneind oadnsuas
nszurumIKan matestunaranaudsiiumiunsaeadelauesideiu ms
A3IRTVLATABLAUBIABIMANTSAIAUATIUAaAdY n1sysannsaulasndyluiues
rumsufuRnuluenamnssy

Differences between information technology and operational technology
environments. Components of Industrial Control System. SCADA system.

Common threats and vulnerabilities in information technology and operational

** Uil
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03609341**

03609344

systems. Risks to machinery and industrial processes. Basic protection and risk
mitigation in cybersecurity. Detection and response to security incidents.

Integrating cybersecurity with industrial operations.

szuulaueimenmuasmaluladidialszandaldlunisudn 3(2-2-5)
(Cyber Physical System and Digital Technology Applied in Manufacturing)
seuuloesmaniwluniswdn aardnenssuwaznsaunisviiaiu Sumesidn
Y94asINANTIAAMNTTI MIUTTINARALUUAANIALAYNSUTHIARALULLENT 115
Tinseideya Wslaneauasindetnemsdemaifgaanisy nsnuaLALA LAY

a

n1n3aeudnluild walulag@ddvianiu svuudnludfuasvusunluaiianiu
walulagauasaeasuasialiou

Cyber physical system in manufacturing. Architecture and framework.
Industrial Internet of Things. Cloud computing and edge computing. Data
analytics. Industrial communication protocols and networks. Quality control and
automated inspection. Digital twin technology. Automation and robotics in digital

twin. Augmented and virtual reality technology.

FYUUATUANNITHAR 3(3-0-6)
(Production Control System)
JniifeaSuunneu: 03601208

sTUUAIUANNITHANT 89y wanyavesanInuazAulasnd eI vl

gAaIUNITN @0UAUNTINANIAT WUFIUYDINITABANTANIAN dIUUTZNOUTZUY

=l L3

gunsaliduiiguazersiiy mswdnmaanin nnseenuuutaznisiluldvesszuvan

u U

2
= =

A WWIARNUFILYRIREEE MITIUUNATLEE a1TawlsuasteaLIsRTea aunTalyls

Fod

=0

Introduction to production control systems. Principles of SCADA and
industrial network security. SCADA architecture. Fundamentals of SCADA
communication. System components; MTU and RTU Devices. SCADA
visualization. Design and implementation of SCADA system. Basic concepts of

DCS. DCS Classification. DCS hardware and software. DCS accessories.

S KRR RATETEE
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03609351

03609352

03609353

nseanLuUsuteyauaznsimiasteys 3(3-0-6)
(Database Design and Data Mining)

wuudnaesteya wuudiaeudanuduiug n1sdnasauuudens ssuudnns
gudeya avnaounuiaasatne nganuduius indsadledmiumsimiissdoya
WIMINSFIUUN MIsIRAN wasmsimiliesdeyaiifizuuuy adalunisiouives
\A304

Data models. Relational models. ER modeling. Database management
systems. Structured query language. Association rule. Tools for data mining.

Classification, clustering, and pattern mining approaches. Techniques in machine

learning.

ﬂ’l‘ﬁLﬂ‘i'laﬁLLaBLLﬂﬂdNaﬁaHﬁL‘ﬂﬁ&qmﬂ’mmﬁu 3(3-0-6)
(Industrial Data Analysis and Visualization)
FiidoaTeumnniou: 03609351
Toyaidsgnamnsandoniu mylwnsitoyadais nsdguiandeya N3
viiung Nsanney MSIMUNTULUY MInTIRduauiaung seuukuzsl vlinueanis
WaARINATaLAR LA N MsLanINatayasLnsuaT MIikaniateyaidlanoy
Introduction to industrial data. Statistical data analysis. Learning from
data. Forecasting. Regression. Pattern classification. Anomaly detection.
Recommendation systems. Types of data visualization. Visualizing time series.

Interactive data visualization.

NMSIANNAFIMNTTUUAENITIANITAUN N 3\ 2-5-6)
(Industrial Measurement and Quality Management)

wirluladnisiadsgramnssmiontu anudnvazamezuuuuy nsiaisy
mMataddn wmsivnermuia nsiaguinasdiumls waluladnsiadaes
WULWaIRNaIMNTIY ANLNLLULBULAZNITNILFDUNITIA T5NITUAZIZUUNITIANTS
AMNTH

Introduction to industrial measurement technology. Specification on the
drawing. Guaging. Coordinate measurement. Surface metrology. Form and
position measurement. Laser measuring technology. Industrial sensors.

Measuring uncertainty and traceability. Quality management methods and

systems.
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03609399

03609426**

03609433

03609451

1ATHUIMANTIUIZUUAITHNENATYIA I 2(0-6-3)
(Digital Manufacturing System Engineering Project 1)
Tnssnuihaulslunausineg vesimnssussuunisuanaivia nsusvgndld
wiAluladAviad mIuUTuUTInssuIumsHERTUIALAL
Interesting projects in various disciplines of digital manufacturing system
engineering. Applying digital technologies for improving full-scale manufacturing

processes.

N13ATIZMLAZOBNUUUTEULgREMNTINd MUl audaiey 3(3-0-6)
(Industrial System Analysis and Design for Smart Factory)

szuvgnamnssulugndanios ﬁuugwumﬁmswzﬁssuuqmamﬂsiu N334
LUUTIABINTEUIUNTHATTIATIzNsInaTey nMsdmsiuiinasnisivaves
Fanlulssusaaier svuunisuaniiuivivasunasdanguld nsnaiusussuy
SaluiRuazusud muswiioseninauyud-adesdng waznmsemans lolefuaznis
SnluiRuuuauy

Industrial systems in the smart era. Fundamentals of industrial system
analysis. Process modeling and workflow analysis. Facility layout and material
flow in smart factories. Reconfigurable and flexible manufacturing systems.
Automation and robotics integration. Human-machine collaboration and

ergonomics. Lean loT and automation.

AIUITIATVAlUENAIUNTIY 3(3-0-6)
(Digital Reality in Industry)

mmessAaTalpefy Arweswaieu mneuasy Anuedmay wmalulad
naunau 36le 360 a4A1 g15auITuavTaNALITAIMIUAINATIATYA n15UssenalY
YBIAIUATIRTVIA L UQAAIMNTTY

Introduction to digital reality; virtual reality, augmented reality, mixed
reality, immersive technologies, 360 degree video. Hardware and software for

digital reality. Applications of digital reality in industry.

SEUUANTAUAVDIDIANTS 3(3-0-6)
(Enterprise Information System)
TLUUANSAULNAYDIDIANISLUDIAUY LASIATI9TLUUVDITEUVANTAULNAVD

94ANIT N1TIATILUTIATUYDIIAY NTTLATILVUATINUHUSTUUAITAUNAY D

** sredrUiud g
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03609461

03609462

DIANTS Im@aiwumﬁﬁumﬁ‘ua&aaﬁmi m'i‘LJmnm‘iSzuua’liaULwﬁ"uadmﬁmi n13
2ONLUULAYUTEENATTUUATAUNAYEIBIANTT NshdanuwarAIuAulAsIn1g N3
NAFDUIEUY ﬂ’)’li.lt?!lF_IQLLEiSﬂ’liﬂ')UﬂMwUU‘Ua\‘l@dﬁﬂﬁ nsIanTAuLasalulal
JadanudSanazauman izUUmem‘[uiaﬁmsti&%uazﬁﬁaa‘]laLLUUé’mTuﬁﬁ
Introduction to enterprise information systems. Systems architecture of
enterprise information systems. Business functions analysis. Enterprise
Information System analysis and planning. Enterprise resource planning modules.
Enterprise information systems integration. Enterprise Information System design
and implementation. Project monitoring and control; system testing, enterprise
system risks and controls, people and technology management, success and
failure factors. Automatic identification and data capture systems and

technology.

ladadinduaznisvudedaaies 3(3-0-6)
(Smart Logistics and Transportations)
sruurudsdaasuruazladaind n1sysuinisteya nsvudwaiiamany

= ¢

sULUU MIuInsvudsnaien wgvthtayansvuds waluladadvalulaldafnd

a

WaZNTUUES m‘s%’u%ﬁﬁm%’agaﬁ% a vusudliuazeusudliaudu

Intelligcent transport systems and logistics; data integration, logistics,
multimodal transport, on-demand transport services. Transport information
broker. Digital technologies in logistics and transportations; digitally-enabled ride,

electric and autonomous vehicles.

ARIAUATDIDS Y 3(3-0-6)
(Smart Warehouse)

5
v o 4 ot =l £

AdaAUASIaT ooy 1A3eailanduiudalud® srumwusimnesnludd
wwanwosumuANEUAAIRAIORLlUR SEUUNITIANIIARIAUAT DulnasIdnvaIaTTW
ddlundadud nmsviausauiuvusud ssuumsiafvuasFeniuluudnluii

Introduction to smart warehouse. Automated picking tools. Automatic
guided vehicles. Automated inventory control platforms. Warehouse

management systems. loT in warehouse. Collaborative robots. Automated

storage and retrieval systems.



03609463*

03609471*

03609495*

N3PBNLUULATWRILIIULaUNALATUA M UTEUUNTHER 3(3-0-6)
(Design and Development of Web-based Application for Manufacturing Systems)
wﬁﬂﬂﬁiﬁugﬁu‘uaanﬁﬁﬁumﬁmmmﬁugmmu nMsuaEuTIuuLeUndAdy
Auunasdayaluningmaivnssy wavueiaiealnd N15AanIuNISHEs wazn1s
Munugeuthye Mseenuuuduinaelld mavmududuazmsideuregiudeya
Tuslameanisioansuesloled uwmsufRnivasadelunisissuuiuldau
Fundamentals of full-stack web development. Integrating web
applications with industrial data sources. Real-time dashboards, production
tracking, and maintenance scheduling. Responsive user interface design, backend
development and database integration. loT communication protocols. Secure

deployment practices.

lalsniind msussuunsuan 3(3-0-6)
(Generative Al for Manufacturing System)
ﬁugmmﬁmmam%uazﬂﬁﬁﬁw%’umﬁauiﬂmLﬂ'%laﬁns wuudrasadaida
nsisuiedndmiuiuuiaendeniie nsinuuuiasudiubn nmsussynaiele
W@anuliadmsussuunisuan
Mathematical and statistical foundations for machine learning. Generative

models. Deep learning for generative models. Generative models training.

Applications of generative Al for manufacturing system.

IASIUYTUINTAUIAINT THTEUUM TRANATVIR | 1(0-3-2)
(Capstone Project in Digital Manufacturing System Engineering 1)

NTYIUINIANMUILAEINBEN19TMINTINTZUUNITHERATY n1sAmualamn
warAHABIN1s N5AnEIAUTUIULALEE M TNUNMIUITIUNTSY N1T9ENUUULLIAR
wazanrUaenssuszuu n1sAadenvalulad n15779uUlATIIULASNITUS YIS
NINBINT N19TLATIEUUAZNITTANITAME B9 N15TAVITBLAUBlATIULALNNS
PONUUUIEUUITEAUIIAZLE8A N1TUNAUDAIINNIIULY 1B 1A ANINTAINT5H
13§ ALUABASY 9385931 NANTENUABAIALLAYAILIRE D

Integration of knowledge and skills in digital manufacturing system
engineering. Problem definition and requirements identification. Feasibility study
and literature review. Conceptual and system architecture design. Technology

selection. Project planning and resource management. Risk analysis and

management. Project proposal development and detailed system design.

* gyl
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03609496

03609498

03609499*

Progress presentation. Engineering constraints. Standards. Safety. Ethics. Societal

and environmental impacts.

FoalameneImnssusEUUNSHARA YA 1-3
(Selected Topics in Digital Manufacturing System Engineering)
Fonanievnaiainssussuunisndaninaluseduligains Watedes
Wasululuwdazaianisine
Selected topics in digital manufacturing system engineering at the

bachelor’s degree level. Topics are subject to change each semester.

gyt 1-3
(Special Problems)

N13ANYIAUATIMINIAINTTNILUUNITHANRITIATEAUUT IS LaziTaulses
Woulusioau

Study and research in digital manufacturing system engineering at the
bachelor’s degree level and compile into written reports.
lAsEUYIUINITAUIMINTSUTEUUNTHARATVE | 2(0-6-3)
(Capstone Project in Digital Manufacturing System Engineering 1)
Fiideaiuunneu: 03609495

nsFudulasdmnssusruunsnannavanuuuiioanuuuly ansWamu
LATASANGATYUUNEBNSEUIUNTG NSVARBY NSVAGBY wagn1sIiusIuTIteyasse
N153LATIEWNANTTA T UINULAENITUS I UALSTOUZVDITZUY N1SATIFABUAINY
A9AAADINUTENIVUA N1SLUI U UKW AULLINIINLEN NTIAIsiNansenu
frudany dandey warauddy n13itAsIeiaud suasdesaia n1ssav
enuatuanysallaznsitauenansaiiulasauy

Execution of engineering project based on prior design. System or process
development and implementation. Testing, experimentation, and real-world
data collection. Performance analysis and system evaluation. Validation against
requirements. Comparison with alternative approaches. Impact analysis on
society, environment, and sustainability. Risk and limitation analysis. Final report

preparation and project presentation

* el
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3.5.2  sednidusidiviuenvangns

01420111

01420113

03600390

03600490

Wandnlu | 3(3-0-6)
(General Physics 1)
narans nsAdeuTiuuuBNuetin Adu namandvadlva guvwamans
Mechanics.  Harmonic  motion.  Waves.  Fluid  mechanics.
Thermodynamics.
UfuRnsWand | 1(0-3-2)
(Laboratory in Physics 1)
Ariidesduuineu: 01420111 wiewdoudu 3o 01420117 wiewdousu
URTRMadmsuTvEndTl | nieNanditugu |

Laboratory for General Physics | or Basic Physics I.

NN5LASEUAINNSOUANN AN 3(3-0-6)
(Cooperative Education Preparation)
WANNTT WUIARN LAZNTEUIUNITUBIAUNIANET SELUEUTDUIAUNLN BT

2

arwiiugunazimaiialunssinsuendn amdiuglunsufoio nisdeans
warnUwuANUS MsWauIuAdnaw ssuumsuimsaauniwlugaiulsenounis
wiatian1suiaue MaAgusIwUfURNS

Principles. Concepts and processes of cooperative education. Related
rules and regulations. Basic knowledge and techniques in job application. Basic
knowledge and techniques in working. Communication and human relations.

Personality development. Quality management system in  workplace.

Presentations techniques. Report writing.

aunaAne 6
(Co-operative Education)
nmsufuanuludnsaeminaudinsaulassouildfuseumnenaonay
N3N TIBIURAENITUNEUD
On the job training as a temporary employee according to the assigned

project including report and presentation.

az



03601101

03601102

03601206

Amnssudidnnselindgnamnssulaiu 3(3-0-6)
(Introduction to Industrial Electronics Engineering)
SYUULATFIULAYTVE aadNNAfUgIULaTNITeNIUUNITARIN nannI1sulas

@

FynnueurasnuasAdva gunsalasAeda N1SAIUANNINEAEMNTIH gUNsel
fuluardieandmIunsAIVANINAAINNTTY ﬁugwu&ﬁﬂmaﬁﬂﬁﬁwﬁmazm?ad
wasiurids nstuindounawmedliinsuansiazuamesininssuaady &
muaunsanlusunsuld (Muead) waznsideuse msussgndldfuoadluszuy
Solutfidesdu

Base number systems and codes. Basic logic gate and logic circuit design.
Analog and digital conversion principles. Semiconductor devices. Industrial
control. Input and output devices for industrial control. Power electronics basics
and converters. Driving direct current motor and alternating current motor.

Programmable logic controller (PLC) and interfaces. Basic applications of PLC in

automation systems.

3mmm1vlﬁwqmamnswL{’}’a&ﬁu 3(3-0-6)
(Introduction to Industrial Electrical Engineering)

N153AT18199s NS ELan sakasnsruaadu ssuulwiaiuwa aunsel
nlihuazdiinnseindiiugu wdesdnanaliindosiu wiesilofamalai fugu
nsansessuuliinluennisuarlssu anuvaenstlunuimnssuliih

Direct current and alternating current circuit analysis. Three phase
systems. Basic electrical and electronic equipment. Basic electrical machine.
Electrical measuring instruments. Basic electrical system installation in buildings

and factories. Safety in electrical engineering.

Uf}ﬁ’ﬁmﬁmnﬁu5L§ﬂmaﬁﬂéqmammwLﬁa@ﬁu 1(0-3-2)

(Introduction to Industrial Electronics Engineering Laboratory)

Juriidedsunieundeniousu : 03601101
UftinsiietudesiFeuluinimnsadidnmseindenamnssiiiou
Laboratory experiments on topics covered in Introduction to Industrial

Electronics Engineering.
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UiiRnsimnssulwihgaamnssudesiu 1(0-3-2)

(Introduction to Industriat Electrical Engineering Laboratory)

Fidoadounnouniondouiy : 03601102
Uftinsisatudesdideuluieimnssulnihgnamnssudossu
Laboratory experiments on topics covered in Introduction to Industrial

Electrical Engineering.

seuusnludalunsuEn 3(3-0-6)
(Automation System in Manufacturing)
Initfeaioumnriow: 03601101

o4 Usznaud ugrududuszuudaludilunssurunisuda danauau
aRATMNITH NINTMUAANIZAYYIUNBULADNUAZATVA NITATUANTEUIUNIIUAS
sIAABUT AIFUTUALAINTEAURRAMNTTN NMIAIUANEIRULALAIAIUANATIN
TWsunsulsl msideudeduead madeulusunsuinead madeudeseninsuyuduay
A3 0edns nmsruvesusuRanaIunssy nadeulusunsuviusudLasgenugs
Tiaesaniunisal arsauasnsileulusunsuvusus

Fundamental elements for automation in manufacturing process.
Industrial controllers. Analog and digital signal conditioning. Process and maotion
control. Industrial sensors and actuators Sequential control and programmable
logic controllers. PLC interfaces. PLC programming. Human-machine Interface.
Overview of Industrial robots. Robot programming and simulation software.

Robot programming hardware.

UfjuAnsssuudaludalunisuén 1(0-3-2)
(Automation System in Manufacturing Laboratory)
JyrfideaSeuinnou: 03601208
UftRmaiAefudesieuludnssuudaluiflunisuan
Laboratory experiments on topics covered in Automation System in

Manufacturing.
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[

aauasmzmuﬂ'ﬁwﬁmﬁaaﬁu 3(3-0-6)
(Introduction to Materials and Manufacturing Processes)

ANMUFURUE SEnT19lATaT1e andfnssurunmsudn wasnislduvesian
Iminssu lave wedlwesiwsdn YagulsUsznou audiniena uazmsidenanimues
Ta9 MANYAYBINTEUINITHER N15NA8 ﬂﬂsﬁugﬂ msidon nalanging ﬂﬁiﬂﬁugﬂ
lavzagidsounasziu nsdn nds 1d e in wazmsviiaGeu

Relationship between structures, properties, manufacturing processes
and applications of engineering materials. Metals. Polymers. Ceramics.
Composites. Mechanical properties and material degradation. Fundamental of
manufacturing processes; foundry, forming, welding, powder metallurgy, hot and

cold forming, cutting, turning, shaping, drilling, milling, and surface finishing.

pussunazadiussgnaduiuinng 3(3-0-6)
(Applied Probability and Statistics for Engineers)
Jyiifeaieusnriau: 03651117

affdmssanluimnsauiiugiu anmhandu dulsdy nsuanuaseany
dandusuuldsadier nswanuasaudnendusuudedies mswanuatriuiae
Wusan msuanuasmisduiiedns nseyuudaifdmiundaazasingulszeins
MSIIIUNIIAINTS

Descriptive statistics in basic engineering. Probability. Random variables.
Discrete probability distributions. Continuous probability distributions. Joint
probability distributions. Sampling distributions. Statistical inference for one and

two populations. Engineering applications.

N1TIATITANITRULBLATYEAARNT 3(3-0-6)
(Financial and Economic Analysis)

MITIATIERANNEIITalun1TIAls MsUsERNMSiuaNY MIUTEIIN
N13N1543U MITIATIETHARBUUNUNITAMY Uazn1sUsadiunan1siduy nsiasien
mnuansalunsldnineins yarin sansenun8idulduasiudlo uazsng
HARDUWYIUVIALATUFANENS

Profitability analysis: cost estimation, financial estimation, rate of return

estimation, and financial evaluation. Resource-ability analysis: value-added,

effects of income taxes and inflation, and economic rate of return.

45



03602417

03602418

03602442

N1T9NLUULAYNINARNAN A ILTIUTRNTIN 3(3-0-6)
(Innovative Product Design and Manufacturing)

HAYDIONANMNTIILD B3 NTEUILNTERNLUUKERS T N3AnEsadvasse
wazidiwdnnssy nseeniuuldawnia n1sieseianudululs mseenuuusEiv
FYUU N1788NLUULTITIHaLLEA N138NLUUAIMTUNINERLAZN1SUTENDY NISHER
wuulin nsUssdiunazuiuugmdndua nsdanisiginstinvewdndue n1sdu
BUsenauNIsanIsvaw avsuns

Introduction to ages of industry. Product design processes. Creative and
innovative thinking. Conceptual design. Feasibility analysis. System-level design.
Detail design. Design for manufacturing and assembly. Additive manufacturing.

Product evaluation and improvement. Product life cycle management. Startup

entrepreneurship. Patents.

msUszgnrdunesidnassndsdwiugnaimnssutazszuUanIa 3(3-0-6)
lugmamnIsunIsHan
(Application of Industrial Internet of Things and SCADA Systems
in the Manufacturing Industry)

uniganamngsy 4.0 uay lloT a@n1Unenssuszuu lloT WilgasuaziaAYLe
B3 lUTTUUEAAMNTTY TEUUIASETIHEAAINNTS ‘ﬁugmiwu SCADA n1988nULUY
HMI wag Dashboard N15Y 581015 lloT AU SCADA n153ntAivkariani1sdaya
9AAIRNIIY m'ﬁfjmeﬁ‘ﬁ'ayjaLLasmﬂﬁ'uﬂszﬁw%‘mwmmé‘m AUFVREREHRTMIGE
WOINTAUAIY lioT mmﬁ’umﬂaamﬁﬁllmuaﬂuisuuqmmuﬂﬁu

Introduction to Industry 4.0 and lloT. lloT system architecture. sensors
and actuators in industrial systems. Industrial communication networks.
Fundamentals of SCADA systems. HMI and dashboard design. Integration of lloT
with SCADA. Industrial data storage and management. Data analytics and

production efficiency improvement. Predictive maintenance using lioT.

Cybersecurity in industrial systems.

N159ANITWEIIU 3(3-0-6)
(Energy Management)

n1soysnYndsnululssnugnamnssy n150599UssURAZNITIATIEA N3
THWSI9IUTDITTUULAIETN 53UUUSUDINIA STUURSIIUAIILS DU SEUUAS 016R

81n1# uazsyuulWi unugiaunaingdunazedniun matdadmiunisaysnyg
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WaMU N15UsEYNALATETAAnTIMINTIHluN1sIANITNEIY aunsaluasmaluladin
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Energy conservation in industrial plants. Audit and analysis of energy
consumptions of lighting. Air-conditioned. Heat energy. Air compression and
electrical systems. Materials and products balance chart. Techniques for energy
conservation. Economy engineering applications in energy management. Energy
measuring devices and technology. Modern technigues and technology in energy

conservation.

nagnsamsunisianisldauniu 3(3-0-6)
(Strategies for Managing Supply Chains)

dudeuszauszmininagnsldguniuuarnagniszduosding lnuAvasnes
wos aunuladafnduszdvinmvedddguniu msdugauasAuazauniu Usngnisal
udaln Aus e lunISIUAUAISWEINTAILAE MSRLIALNAUAT N1T21UHUATSVIY
wazn13UJURnTs n1seanuuunagnsldauniu wuarAauvuaululdguniu i
pavsiluldguniu Tdaumuuuunsuaues Taguniunuulauia msdanisaudss
Tuldguniu gavesmsusduniots msaiwndsdgumuidsiu

Supply chain strategy and corporate strategy interface. Porter’s value
chain. Logistics costs. Supply chain performance. Matching supply and demand.
Bullwhip effect. Collaborative planning forecasting and replenishment. Sales and
operations planning. Supply chain strategy design. Lean concepts in supply chain.
Agile concepts in supply chain. Responsive supply chain. Hybrid supply chain.

Managing risk in supply chain. Era of network competition. Creating sustainable

supply chain.

an1ilnunssupouinmesuarsruuilinioiy 3(3-0-6)
(Basic Computer Architecture and Embedded System)
amf]maﬂsimauﬁma%ﬁugm ANAARSTOIADUNIADS N1STNTTUVLAY
andnensTuTEUUNLIEAIILE dIuRoUsEALLARNISABANT ATHILBATIUE TEUU
dou gUnIal n1sPENUUURIUITIIaNALAYASIRTEULETY UszAns nmuaznisifiv
ANTIOUZ WUUTIABITTUULUUNTEAE wialulad an1inanssy wazn15eenluuszuy
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ae 13psdnsaniuy nieviedi nsndulimeuarssuumgaaa mslusunsuds
WUUIas

Basics of computer architecture. Computer arithmetic. Memory system
organization and architecture. Interface and communication. Assembly language.
Device subsystems. Processor design and organization of CPU. Performance and
enhancements. Distributed system models. Embedded systems technologies,
architecture, and design. Embedded systems peripherals. Digital and analog
inputs/outputs. Interrupts, timer, and watchdog. Storage. Sensors and
transducers. Wired communications. State machines. Wireless sensors networks

and smart systems. Model-based programming.

mMseonLULNasAIaLlady 3(3-0-6)
(Basic Digital Circuit Design)

ﬁugmmsaammmwuﬁﬁﬁa fuadlawuuyaiy waldaniseeniuun1aRiva
andnLnm ﬂﬁammmmmxiﬁlﬁﬂﬁqm WASAIUTEANNIATFIU WATWEAY  WAY-
WaeU 1995 ded1nunuutszaiuattaswuulduszaiunan Aueate sau Laswsy
WA NMTOONLUUNNATINEITABNRILADTT Y

Basic digital system design. Boolean algebra. Digital design techniques.
Logic gates. Logic minimization. Standard combinational circuits, sequential

circuits. Flip-flops. Synchronous and asynchronous sequential circuits. PLA, ROM,

and RAM. Arithmetic circuits. Computer-aided logic design.

wannslusunsudiaadiu 3(2-3-6)
(Programming Fundamentals)

mﬁmswuﬁugﬁwaaﬂauﬁaLmaﬁf mﬂ.mu%“anﬂauam;mﬁwﬁ;ﬂuﬂauﬁaLmai‘
MunsEAugILarmMILUa MNneduiusuaresinmanivesnmseaugs n1siuduay
dsaan ety Seuly nsi3une ylindayadniu @n3s A15%97 yiatoyanad n13
AATsd wazwAtamiiglusingy nsvadeutazudludeianain nswmuilusunsy
Wledudu uazilnszsitoya

Basic computer organization. Data and program representation. High-
level languages and translation. Syntax and semantics of a high-level language.
Input and output. Functions. Condition. Recursion. Sequence data types. Strings.
lteration. Composite data types. Problem analysis and solving. Testing and

debugging. Developing programs to search and analyze data
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nadnsiviaduaznsuszynaldlussuudnlusia 3(3-0-6)
(Machine Vision and Applications in Automation System)

wanyanmAdfa n1sulasminuduLasnIsnsandanudl msuszanana
And MIesIaTuveuwazynlunw MInTIIMAnuUzIANIE NsWUEIUNW NSl
Mulausisreuiime Al N19ARNINLATLUUTIABINADY NTSUNNAILNADIRT
Wed MsaguiiBunaed N1seenwawmesle n1siduasinnuing viueuaivied

Fundamental of digital image. Intensity transformation and spatial
filtering. Color image processing. Edge and corner detection. Feature extraction.
Image segmentation. Using of computer vision library. Image formation and
camera model. Imaging with one camera. Camera calibration. Stereo imaging.

Object recognition and tracking. Robot vision.

sruutlynusvAnguosiusuduasiaiosding 3(3-0-6)
(Artificial Intelligence for Robot and Machinery)

v o [ 1 €

{JfgfyjmixﬁwﬁLfTaamummuvzuaumLLazLﬂ%ﬁﬂa AlnAansasuly Uy
WUAUSLAZNTUUMANA ATTNANEATAZUIATE AINTEV NAINENITAUNT NITIIUM
FuneuiBidatugnssy dulidinduls nsFoudiuuiud TasseUssamidion n1aigoud)
fds mavssgndlitynussivsluvuouiuaziadosing

Introduction to artificial intelligence for robot and machinery. Mathem
artificial intelligence. Knowledge representation and logic. Fuzzy logic. Agent.
strategies. Planning. Genetic algorithm. Decision tree. Bayesian learning. Artificia

networks. Reinforcement learning. Applications of artificial intelligence for rol

machinery.

adlamansdmiuianssy | 3(3-0-6)
(Mathematics for Engineering 1)

whinduazszuvaunadadu dfauazanudeiies syiusvesiladitus
sl wdnnasilaliona Agegauazasanvesilinduduusiies nsmusius
yosilsridududaies mamuiiusriawn Auitsewinadulds Vnasiiinannis
viyu nallan1smuTiug Yinuslinsauuy eunsuetuduazn1sgidn syunsumdiass
wazeunsULUAAeTY QUTBTIRMAINAIANT

Matrices and systems of linear equations. Limits and continuity.

Derivatives of single variable functions. L'Hopital rule. Maximum and minimum
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03651117

values of single variable functions. Integration of single variable functions.
Definite integration. Area between curves. Volumes of revolution. Integration
techniques. Improper integrals. Infinite series and convergence. Taylor and

Maclaurin series. Mathematical induction.

AEIAANANSAIASUTAINSSY |l 3(3-0-6)
(Mathematics for Engineering 1)
Juniifaaiounnneu: 03651116

fvadavesininesluliglaula svadindiasziluuigiianudd ssuy
fifadets syRusvesilsidunateiuusuagnisszgnd UiRusvesilerifunasdn
wlsuaznisUssend Ltﬂaqﬁamaaﬁdr?ﬁuﬂ'ummﬁ USWusmuiduasnguijueinsu
USiusnuiia nquijunvesalanduaznquijunlaiasiaug

Algebra of vectors in three-dimensional space. Analytic geometry in
three-dimensional space. Polar coordinates. Derivatives of multivariable
functions and applications. Integrals of multivariable functions and applications.
Calculus of vector-valued functions. Line integrals and Green’s theorem. Surface

integrals. Stokes’ theorem and divergence theorem.
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WNI9), UUNINEIAEVEULAY, TH, Production Logistics: A Novel
2558 Reinforcement Learning Approach,

2568
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IMINITUANEATUNIUUNG 2. Optimizing floating crane
(Amnssugnanynig), operations for efficient bulk product
UMNINYIALVRULAY, TH, 2548 transshipments on inland waterways,
Amnssumansiudin Geanssugn | 2568
a191013), UM INeNaBvauwny, TH, | 3. Optimizing sugarcane bale logistics
2545 operations: Leveraging reinforcement
learning and artificial multiple
intelligence for dynamic multi-fleet
management and multi-period
scheduling under machine
breakdown constraints, 2568
4 | wedy Indnduduns SN Teld] 03609344 | 03609344
c:\j‘d’.}ilmamﬁmsé 1. Force Feedback Control System for
Master of Science (Electrical a Virtual Tank Driving Simulator, 2568
Engineering and Information 2. Develepment of a Low-Cost
Technology) Manipulator for Wireless Control from
University of Stuttgart, Germany, | Upper Limb Motion Capture System,
2557 2567
Diplom -Ingenieur (FH) (Electrical | 3. IMU-based mation capture using
Engineering and Information madgwick filter with 3D visualization
Technology) for robot teleoperations, 2567
Munich University of Applied
Sciences, Germany, 2553
5 | dngim Sunias SaiVeild 03609341 | 03609426
@)‘ﬁiﬂmam’mﬁé Three-dimensional Thai dessert
Doctor of Philosophy (Design and | printing: A preliminary study on
Manufacturing Engineering), Asian | Khanom Ar-Lua, 2566
Institute of Technoloey, TH, 2555
FAINTIUAENTHMITIIR
(ArInTsugnaIng),
MMWSJWEJWETULHEWMWHW‘%, TH, 2544
Fminssumansingn Gminsiuan
AUN19), NMINEIFEULSAIS, TH,
2541
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6 | Useind wuy Eaiveiotd] 03609231 | 03609171
ATAans19138 OBSERVER: Observing Browser 03609433 | 03609231
Doctor of Philosophy (Electrical Synthetic Environments for 03609433
Engineering), THE UNIVERSITY OF | Robotization, Verification, Efficiency,
NEW SOUTH WALES, AU, 2548 and Resilience, 2568
AMNTTUAAATUNTUNR
Geanssulwin), uninends
walulagumiuag, TH, 2542
AANTTUAANTU TR
@Grnnssulwi) (RusAtondusuass
, WNINendusssuAans, TH, 2539

7| wang digdlvy Nl koid} 03609353 | 03609353
B:d: NYAENTITY 1. Development of a Low-Cost
3ﬂ’aﬂi‘iuﬂﬂﬁﬂ$@}‘kﬂﬁﬂm‘ﬁﬂ Manipulator for Wireless Control from
ﬁmﬂﬁmﬂéaana), qWﬁa&ﬂizﬂ Upper Limb Motion Capture System,
UMINenay, TH, 2554 2567
FAINTTUAIARTUMIUNIR 2. IMU-based motion capture using
Gennssuiaiona), ‘\]‘W']ﬁdﬂ'iﬂj madewick filter with 3D visualization
wwInenay, TH, 2548 for robot teleoperations, 2567
AmnssuAERsUuTia
Ganssudaana), Aoy
winlulagwizasunamszunsivile,
TH, 2544

8 | Inlsad vewsead N Teld} 03609344 | 03609344
SOANANTINNTE Selective Harmonic Elimination in
Arnnssumaninududia Single Phase Inverter with LC Filter
(rnssulni), antuwalulad using Artificial Neural Network, 2568
WILIBUNANIAUIMITAIAN TS,
TH, 2559
FrNTuAERTNMIUNTR
Grnssulwi), aaduwalulad
WITIBUNWIIAEUNITAIANTEY,
TH, 2549
FrmnssuAmanIUudia (Grnssy
suannsetind), andumalulainse
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JpUNENPIAUNINTAINNTETY, TH,
2538

9 | wun3 Indlaluve UL 03609352
N:'tj'”ultjﬂ'laﬂﬂmié Intelligent Mobile-Assisted Language
Doctor of Engineering Learning: A Deep Learning Approach
(Information Science and Control | for Pronunciation Analysis and
Engineering), NAGAOKA Personalized Feedback, 2568
UNIVERSITY OF TECHNOLOGY, JP,
2551
JINTIUANERNTUNTUTR
(Arnssulvi), uwidnends
walulagnszaaundsuys, TH,
2547
AsAERIgREMnITU TN
Gerngsulvi) Washtaudusu
wila, ininendomaluladnszaay
\NAISUYS, TH, 2545

10 | aunw 2545354l Uiy 03609271 | 03609271
FOIANANTINNTE 1. Optimum Turbine and Compressor
Doctor of Engineering (Eneray), Inlet Pressures for Maximum Net
aouwaluladuviseidy, TH, Specific Work of a Regenerative
2551 Supercritical Carbon Dioxide Brayton
FmnssumansuIULgn Cycle, 2568
Grnssuieiedna), 2. Performance Evaluation of Vapor
UNTINEIABLNYATANENS, TH, 2546 | Compression Refrigeration System
FMInssumans U using CO2/Propane and
GrnssuAiaana), CO2/Propylene Mixtures, 2568
UWINENGENYASAERS, TH, 2543

11 | elfud ussmsana ATy 03609351 | 03609171
309AENTINTE Applying the ABC Approach for Edge
Uigmuftaudin (Genssulwin | Detection in Unshelled Banana Prawn
UAEABNAANDS), UN1INETEY Images, 2567
walulagwszaeunansuys, TH,
2554
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FAINTTUAFATURIUUAG
(GrnssuraufIWeT), UM Inende
wiAlulagwszasunasuys, TH,
2549

FrmnssuAanIUunn AinTsu

ABNNLABS), U Inenduwmalulad

WSYADUNAITUYT, TH, 2544

5133  8191307LAY
Laidl
5.1.3.4  UPAINIANLENUALY
Laidd
52 anuwdeudumiwensnsGeuiminligSeuusiqruadwdniaioul
521  @nuiidanisizeunisaou
WATINEIFBNEATAIENT TNIUVAATIIY
5.2.2 AMUWTIUAIUNINEINTNITTEUT
nangnsimnssumanstudin a1v1iviininssussuuninanaaa lesunisatuayuda
atfuayunsBeuiuasiosUfiRinisananivideg Mfedes sadsnmaingian laalulnisfne
2565-2568 Mandngaslidiiunsiavaaivayudmiumssouindilifemedeaudesnisues
fanuavorsdasunindaiu laidasdunis Yan-gunsal wndasilesneqiileades Taglutlagtu i
Avatiuayumsideusdeluil
1) Anganrinunivesanadmivuinitdn lnedalenalvienasduazddaaueiedenisde
dnripsaymluuszdmnd
2) Ingnwarisvinsianesusieslunudiieunu Wlddamsseunisaeulunnudngns lnod
1384 Projector, Visualizer, n55a1u Wazia3 ssnoufianesduiugaou sauds feaufjufnis
poumesliuinig dwiuldluivufiinisidediiaienauinmnes
3) auydmnTTumans Mo fjoRnsrouiameidiui 4 es waelvewduriisndusos
Tdogaiiisane 818 Tecnomatix Plant Simulation, SolidWorks d4ses¥umsdanisiisunisaey
Tuseivinu Programming, Simulation, Design
4) medrReg Mieadesinesufifinandeunsfusiuasiedasiefiuguiinseunan s8a5unts
FounsaeulusedniiinisujiAnisiifisadesegaiisamae 813 indasin CNC, yaflnszuy
anlull@, getln 10T

74




5) wangasiviesdmiuldinnisiieunisaeuremangns wes Working space Faiduituiisesiunis

-

vinlassnunislusiaalusiedvidmsviidn wesluiinisvemangns vesdmSuaiuayunis

Baus-vinanssudmivildn

75



6 AaNUAveEidnAnen uHuN1TTUllER wazssuUssunu

6.1  AauURgidrAnw
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6.2  wwunssulidauazddnianisdneluszes 59

Tunsudatndinanumeangns

; UnsAnun
U0
2570 2571 2572 2573 2574
1 40 40 40 40 a0
2 - 40 40 40 40
3 . . 40 40 40
4 5 = = 40 40
371 40 80 120 160 160
Swauiidafiniaitazau - - - - 40
6.3  quUssua
578015 2570 2571 2572 2573 2574
suuszunuseiu
A ssutoun AN LY 3,728,000 7,456,000 11,184,000 14,912,000 14,912,000
oy 3,728,000 7,456,000 11,184,000 18,912,000 14,912,000
JUUSEUINSIN DY
1. ARauLL 138,000 138,000 138,000 168,000 168,000
2. aldaan 80,000 80,000 80,000 80,000 80,000
3. Ar¥an 60.000 112,500 165,000 217,500 217,500
4. Anarsrsyulng 120,000 170,000 300,000 350,000 350,000
5. [Fugamyuy 1,056,000 2,060,000 2,984,000 3,908,000 3,908,000
6. ST 2,775,400 4,816,400 7,074,900 9,125,500 9,125,900
s9unaAY 4,229,400 7,376,900 10,741,900 13,845,400 13.,849.400
Tnuildnsalinisdnu 40 80 120 160 160
A5 eravia 69,385 60.205 58,958 57,037 57.037
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Amual? Tneduszaiuaziiuum1es Feilnnumuneg Laskauaziuueadl

FTAUATLUU ATUINE WALALUL
A fdou (excellent) 4.0
B+ Aun (very good) 3.5
B A (good) 3.0
C+ ABUTLN9A (fairly good) 2.5
C wald (fair) 2.0
D+ 8au (poor) 1.5
D 2auNN (very poor) 1.0
F an (fail) 0.0

I faldauysal (incomplete) -

S wala (satisfactory) -
U laiwela (unsatisfactory) -
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8 MUTEAUAMNTWNENEAS
wangnsantiunisussivaunmlegldnsauinmum AUN-QA (8 Criteria) (Uunuimiamaniunis
Udmswazianmangns Tasiiszuu PDCA (Plan - Do - Check - Act) ATEUARNYINTURBY HIUANTS
DONUUUNANEAT N13IANITITBUNTARY MsUsiiiung Msinnunadnsvelusn wazn1sWAuIBENY
soiiles  nalnnisdfiunulssiunuamegnidliamuenssumsuimandngns  Sufuniedseiu
AN MSERUANE LAz Ve ielviulaimdngasussquanisFouiiaeants (PLOs) uamduly
panmsgIulusEAUTRnaysEAvady Tneiinayuiumsduiiunuluuiay Criterion dsieluil
8.1 Criterion 1 : waé’wémsﬁaui’ﬁmwi’q (Expected Learning Outcomes)
wangnsl3uAunTEUIuATUTEAUAMIATWA BN IR Han s ouiiinnuiiamdngns
(PLOs) lriaanmsodiiu
o UINTTIWANNAITEAVANAN Y
o AUTINUUUTANIWIAINTINAINNTBUANTIAINS
o« anudsamsvesiidladnudslungueneg
nszvruMsUMINLarUTulss PLOs ailunisvn 3-5 U Taesuilannudauiuain glidnude
Awdian 919158 uazddn iieliudladn PLOs axviouanssnusiiaenadasfuuunilagdu wiu Smart
Manufacturing, lloT, wa¥ Digital Transformation #aadwsAan15il Mapping Matrix 58114 PLO - CLO
- Assessment Method titauansmuidenloadeszuy warldidugnilunsiamunadugnsnisious
Y041dn
8.2 Criterion 2 :Iﬂiqa%'NLLa:Lﬁawmﬁngmi (Programme Structure and Content)

124 o

wangnsiinisiavinenans Program Specification Wessytoyadian laun Usvan Tngusvasd

U

[

Audnvazudin laswaiesein wazisnisiona laonszuumsdmiienarsiazgnamaseulaay
NITUNMTUITINTVENGNTNOUHELNS
nnUnsAny i3 ATIMBUANUATUNIULAZAIINYNABIVBBNETT Program Specification
wazUsulgadoyalmdutiagtiu iy mafinsedviluel maiudeduisseis wien1suiu Leaming
Outcomes lunsaiuwmalulagvdlugnamnssy
8.3 Criterion 3 : LmedmmauLLazmiﬁau:@' (Teaching and Learning Approach)
nszUIUNSRRNLULLATNUMULASIATnANgRsEnn1uman Outcome-Based Education (OBE)
Tnefinalndil
O AATERANLABAAR09UBITETWAU PLOs (Curriculum Mapping)
o yumuilewriwilasmssnandnisuan naagaENssIME BT TN
o Uiulgnilevinliiuaii 1w iWisniend Smart Factory Al Cybersecurity
®

dovisenunIumunangas (Curriculum Review Report) n 5 U
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uavInnszuIun1s v lilassarmdngnaiianuaunasswinnu tusianssy vy
windin wasvinugAdviaidndudmivgamnasugali
8.4  Criterion 4 : n15Ussiliunaildn (Student Assessment)
wanansumann1s OBE way Student-Centered Learning unlfidunuiniananlunisdnnig
Sounsaou Tnefimsnausunaziannludnunznszuiunisiedios Tiud
1. 219uny (Plan): 819158 3AviuNuNSaaUs18391 (Course Plan) 715¥1y CLO - Method -
Assessment
2. awiiun1s (Do) ldimatlantsaeulasn ¥ Project-Based Learning / Problem-Based
Learning / n1stavaluladifavia 1wy Sysmac Studio / MS Teams / loT Dashboard
3. 791980 (Check): Usuiliuussdnduavesisaauinuanissouiiasanuiianalaveddn
4. U5uuse (Act): YSuwumunisaeuluniansdnudnluaintaya feedback
warenstuduimsinnmsiteuitelvidaussananisiseuiniu PLOs 9t auias
8.5  Criterion 5 : A19158 (Academic Staff)
szuumsUsuiliunagnesnuuuliaenndosiu CLOs ¥8951879 UaY PLOs UBINdangns W1y
nIgUIUMIR
1. msivuanaeiUseidiu (Assessment Rubric) dmsuusay CLO
2. msmuAuAuAmNTUTEEY (Moderation) TneRmznssun1sUTNITMaNgns
3. MSATINEBUANLITIBINTIVEIRZILLY (Verification) uaznsTinsizinadugnivesiidn
4. MITENUNANITUITIGHANISISEU] (CLO/PLO Achievement Report)
nszvIumsivihlinisussdunaiinulusda owmss uasansalideyaitousulsmisaoy
wazndngnanaly
8.6  Criterion 6 : Usnnsatiuayuiidn (Student Support Services)
wANgsTTEUUUIMTIANIT1I9IEAILLMTE LA AUN-QA fail
1. msAmAenuazLaNs (Recruitment): f1501AIA Uszaunianl wazarudeimgianiy
a1
2. M3 (Development): Inaus/duaiunsiauauinmatall
3. msUszdiuwanisaeu (Evaluation): Tduudszdiunnidawaganenssunsuimsndngnas
4. nsendaanazinuuAaIng (Retention): avfuayuNauIds AsUseivg wazn1sveldou
AMUNI9TINTT
mamnszuuﬁ)ﬁﬂﬁuﬂmﬂiﬁammwaamﬂﬁadﬁ"uLLU’mw\1maawa”nqmmamﬂwmwm
UUTINERY
8.7  Criterion 7: ﬁﬁﬁ’lﬂ?ﬂﬂ’ﬂﬂﬁ:ﬂ'}nLLﬁziﬂi«iﬁ%”Nﬁugﬁu (Facilities and Infrastructure)
yratnsatuayuldiunswauied e sndaseaiunisiadiuniadsunisaeunasa

vieaujuRns
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dwiduiian Ssvuuuimanasaiiuayuiidaan léun
. MsuuzLINANEIReLareinlagansdiuInwm
e STUUAAMILNITIIEULAZANNTINLN (Advising & Tracking System)
o msliuimsesufiRnsuasiiuivilasse
. sEUUSUSesRudsuLarTalauaUULEIL ©191387USnY WAy Online Form
8.8  Criterion 8 : naawWsuazA21MdL3V0IMENgAS (Output and Outcomes)
nswauAaamudngasadunisegr1adussuun1uieas CQl (Continuous Quality
Improvement) laglddayaanuatsuvas laud
o Han1TUIEEU SAR Aunnua AUN-QA
o wansUssdliunglulszanUvesmns
o anuuNgliTnda Audinn uazidn
o HAMSARAIUANENSIVESTTR (Tracer Study)
a3 Inn1siAsIzidayagniidng nsussyuanzassunsUIMIUdngas Wadnvin “unu
Uiulssnaunmviangns (CQI Plan)” uagsienumnuauninly SAR Uiald
89  susdnanisaufiuey
wangnsiinisuimandnges lagldssuunisussiuamunmnisdnuinielussaundngnsves
UV ANENdbinumsAEns NaonadesminmminissEiunuawszdugauAne s inedeinuasenans
finanisddunumuninsgunuidiszAugaNdnel 10 #2108 arudusdnanisiduay (Key
Performance Indicators) nsUsuidunanimanglussaundngnsvesmine dsinunsamans (ui
Uszguaniuinerdinensmans Tunsussyu adedl 4/2567 Wotudunsdl 29 wweu wa. 2567)

o as

NUANATTIUNANGATTEAUUIUYIAG LasunsgIuAmylisEAugauAnYITe M INgNaBLINUASAERS

9

WA, 2565 Gai

A5 9AUNINANT5ALTLeU (Key Performance Indicators)

. .. Un1sAnun
AaustianTsA i
2570 2571 2572 2573 2574
1. dusunisdeurassiaden (Course Syllabus) naunisilnaaulunsdasnin
L N X X % X X
nisdAnwliasuynain
2. dsvihmeukansaniiunisiasieulwadugvsvamaduininioud
seiuTIn warUssaunsalnirau (i) malu 30 Ty nddEuan X ¥ X % X
o = - v -
mansAnyiUaaauliasunnsisin
3. dmissnuansAiiunistemangas iusznaumetayananiinig
vawmadwininiouivesidnlunananslundasinisdnu nolu 60 Tu X X X X X
viasauaatnigdn
4. din1smuaaunssuaumsinnniousluseivvdwman an1swaun
nadwiiseuluszdutulviandngaslundasnisdnw warlvtaya X X X X X
doundu(Feedback) gl
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o o a Unsdnen
Gauatinanisaniuay
2570 2571 2572 2573 2574
5 finnswaun/Uiudsanisinnisiiounisasy nayvsnisasy vients
Uszilunanmisifoug a1nnanisvivaaunsananisdniuaulud
- o i - vau 1 o ar x X X X X
ﬂrﬁﬂﬂ“&‘"ﬁﬂNTUlﬂ‘ﬂleﬁUﬂ']'lHL“VFU‘HE]‘UQ7ﬂﬂmﬁﬂiﬁﬂﬂ1ﬁﬂi§ﬁ)1ﬂﬁﬂqﬂ'ﬁ/
AR
6. ansgnnauRidiieitesdunisinniaiounisasuvevdngns
Tnanawrzannsding fealddunistuuzluiianuiarudilatngussad % % % X X
V9MANERS wazNadnsnIssauiseiuningas
7. ansdussdmdnaasunauldiumawaumiainms was/vieduing
By y A u b X X X X X
WetestumaRsiasuniamatianisisuunisaouatutosUas nilanss
8. yaansaduayunisiseunsasuynay iviividieveanuslviy
A WWsumswauivinig waz/vsodvdn nneldanuivinvau % X i b X
YREIuURYEINR
9. szAumewalavaiidalgaving/Judalminiisenuaimnisuins
g o R 5 K" K X* X X
wangaslausau waskidoundt 3.5 9InAzLLAY 5.0
10. seAuAiawalavasdlitusinniinevudalvi waghidesnit 3.5910
y X* X* X* xK* X
ATWLUGAY 5.0

3
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waewa * 1 un1sussliuidindeiliasannudngasiaunauviiig
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9 szuuLaznalnluNIRAUIANEAT WAZNITUTIM AW
9.1 zuuuaznalnluniswauivangns
feumIne1dineasmansldldaiuinnudidyuesinisndatudiaienisussneuednly
suAn wenmilennmsndatudindivinisuds sulufemdntudinamnsaideudsuiunstindy
rrunsUfURUS nnsAndinsisiethaduszuu aunsouftymildluanuniseinds ensliiin
msAnaf1eassd n1saduinnssu tien1suszneuendnuaznisiamunidedu Saldwmumdngas
AMINTTUAEATUNAR #1917 TAINTTUTEUUNITNANATNS Lﬁaim'i”ummﬁaummﬂmﬂwaa
angmaMNIsNTiA g ungnamnssa 4.0 Fsaeniuiuulavisinsuaus 4.0 veaniasy wualdy
wielulaglugagnamnssy 5.0 wnldumsimunssmateznsldsundasvadan lnsuwiinendedl
szuukagnalnlunisiniul/Jiulsamvangns fadl
1) wﬁmmé’aLLsiac??\iﬂmsmmmﬁﬁ’muwé’ﬂqm %aﬂiSﬂaUﬁaﬂmmsé@'%’uﬁm'uawé'nqmadw
tion 2 AU wazEMsInaAneuendsimudsivauasivszaunisalluaseuduimnssy
ssuunsHAnAiviasg1atien 2 au wazandunisiTeanitu i adnviaudesnisves
AAIALTIU F9AY Laz/NT8 AIUABINITVEE LT RNALaITEU LazAnTdun1TInYingny/
UTuugamangns ﬁaamﬂé’aaﬁ’ummgmam@wé’nqm“1 LazlnUNNIgIUMENgRITEAUUI e
A3 WA, 2565
2) fimsuszguanenisuns daviununisvaldn/diudsamdngastul awssuusaznaln n1sils/
UTUUsmangnIvesuvninedeinunseans

as

3) finsUsvyuanznssunngT tienmuausayt Ideiad Snqussasdusiudngns andnuus
udiniidadnis wadwsN33EussERundngnIfiaenndesiunadnsnisioumunsgiuna
fia a4 fu mafvualassadandngasuarnein WAV IEALIBEAYRINENERAS

ﬂuﬁgw‘immwﬁmﬁaﬂmmﬁﬁﬂizﬁwﬁnqmuaxawmiéﬁ%’uﬁmsﬁawﬁﬂgm

u

s

4) iimsUssguamznIsunis Tanivesdszdnvdangniiasenvnsdsulinveundngns 3avin/

Uulsailommeiviiiaensuiuammudesnisvesdiidldduie
5) fimsUssgunnenIuneT Tuive1anigussivdngniuaresdlsuinteundngnsiatsan

TNTWaLBYANANgAT UNT1IMANAIIEUALENITIUNTTUITTIAME AMENTTUNITNNTANY
AITUNITIVING UATaNIIMIINEIdY AussUukaznalniiuving derivun uasiiaue av.ea.
v FuseanisuTulgmangns

9.2 WHUNITUTIIAMAW
iieliidaannaudianisdnuiainudngns A11130USTANATNENTIT YU SEAUNANENTLA
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M19219UHUAMA TN AATUANAMAIN
IansAne ! ' e
n139anLuY = aamwwé’ngmmuumﬁm ATIIAD - madaules CLO >
UANGATUAT Backwards Curriculum Design | - wieluladidsuudassings PLO AsUdY - Course
A153978797 - WnssvuasSuileruAaiy | - wadinssuuarguuuuntsdouduesdiSeu Syllabus flaadaaunay
ngidruldd@uds - dmue Wanuuag (lu SMART
PLO way CLO IWaanmdaiu - MsuastuaINnIsANYlEwsLAY - sEAUNIsiTEuiAenAta
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- fuihimuAnuglitndiauasananssy
- vumuwasUiulsvangasilusses
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WU
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nseau AuiNa™ - PN AT RO ANSSUdTou damAdad PLO
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- WWETINITEITUDLIUMMIZ ALY
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ATIdgaLazn1suIuIsAULEY

. A1571UHUANATW AAUANANATH
Aan1sAnE

asduasuuas | - IRRINssuESUYINWEARSIuT | AduEee - MNNADAAADIVBINANT T

Wauniida 21 - msildusuveidaluianssusi ffu PLO

7 4 G R
- WawAudnyuzUudiale

dammasanu PLO

nsUSMIsAIEY
- apnuwuuAanssulviaanadasauaulaiids

- atuayuianssuimuvinugadasaiiias
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LUULEUBVBLUASI8 39 1A

sEAUUSYUIAS

AZAAINTTUANENT ATIIYT INBNUAATIIYN

Tiuumbefn (1.ussene-suufiRns- v Anyidoaues)

1. sWadvn 03609171 2(1-2-3)
Fodmnwilng nsysanmMsnsilisulusunsy
Fedvrnwsenge Programming Integration

a 4 a a v e o oo &
2. swiniveUaeglunuinivszaulsynying dadl

[

(‘/) Wll’Jﬂ%l‘!ﬂLi]W'ldUﬂaﬂQﬂi

@ as

(V") A nanizdidu
( ) 3w nawizidsn

() wnawdantas

( ) Fvwimsdwiundngns ...

AMINTSUAIEATUUNARN F191IV1IAINGTUTEUUNSHERRNA

........................... AUV oo,

= =‘ ¥ 1 = J L4
3. AResssuuInau 03603111 ﬂ'ﬁiﬂﬂ%fﬁuﬁ'ﬂNW?LWB%LUa\'}WU
(Programming Fundamentals)
© 4 ¥ = ¥ at 1l
4. YINABILIBUWIDUNY 13-]11
o da o a w oo
5. UNIANIT18IUN Ui 20 \ilau WOWNIAL WA, 2569

6. nguszasAlunialaseivn

6.1. AMUAIAYVBITIHTUN

TunmAmnssutlagiu malivinwedeulusunsudasdiutsliannsodanmstayaldodrdivszviam swin

& v g vaa v e - P ¢ A v o « v
duiulvtideliveassldiniosdionaunsaifoudedeyasingunsaivialwddeya (input) waswnasunatiuniioe

seufiaIsay (Dashboard) wedeastayalrognsieardn

v sda & v oaa
6.2. NAAWSVILNAYUNUUER

Haawsn1siSuuiszausein (CLOs)

Hadwsn1sTBuivewmangas (PLOs)

1. afuensvurunisivavestoyasngunsalfuniesiu
Tsunsudeureludssuulssinanauasuaninalasg e

Wussuy

PLO 1: Usggnd A miatuadamans Ingrarans waziminssy 1ite

aa W

widgywmnadmnssusyuunsndaasvaldedradussuy

2. efvuuvenmisysuinisnisidoulusunsuite
wityuvieusuusainssuiumsinsuleeannedoya

FULARLIUIUNTEUIUNTG

PLO 1: Ussgndmmidundaeans Tneiaians uaziainssy e

aa

witlyumadmnssussuunisuanadvalaadiniussuy

3. asunelAssas kAN sy s sss U W ule

" ) -
aunutiuszuunazituana

PLO 1: UszgniAmg A undiad1ans Tnemians wasiainssu tie

aa W

willguwnadmnssussuumsnasasvaldedadussuu

7. A105U1518391 (Course Description)

& <=l ar o oar a 3 - [ «
wugrunsilsulusunsuuazudnmislusunsidadng mavawlusunsudssynsuueanvied v uazaunsal

' '
= - v

widouil semsifeudonudiudadeiaiilolusyduideiu nmsuugiduaisadadiunisisouiidedn fugurasszuy

dumeiilnvesasinddumagramnssy uarssuuaania mailassusuadndadiseiijaiuniswaunlusunsy

Uszgneiuasnisiiiauauainudainin
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1N, 1-1

Foundations of programming and cbject-oriented programming principles. Development of desktop,
web, and mobile applications with basic APl integration. Introduction to deep learning tools. Fundamentals of
Industrial Internet of Things and cloud-based systems. Small-scale exploratory projects focusing on application
development and professional technical presentations.

8. 21130KaauY
swazduamuiiusngludundngas 9 5.1.3
9. ATNUAAINAANINNSITEUSINMANGATETITY

swasduanuiivsngludumangns (n1auwan)
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wuULdELavaLlas w3 w1 Tnal

at o

sEAUUTEYYIN3

=

AMSIAINTSUAIENT ATV ININVAATINUN

Tumbein (v ussee-ru UgiRn e Anyiiigaues)

1. e 03609463 3(3-0-6)
A =3 L = ar o @l =
Fadwnunine ﬂ’]’i‘é)'é]ﬂLL‘UULLE!:‘,WFll‘u’]L’dl‘ULL'EJU‘WE]Lﬂ’uuﬁ'm‘i"n_l‘iSUUﬂ'l‘iNﬁGl
d a s 3 " 8
PBIVIN1WDINOY Design and Development of Web-based Application for

Manufacturing Systems
2. swinitveidaeglumnaivssiuuyyni il
(V) mnndsianzlundngasimnssumansiadio auiviimnssusyuunsudniaa
() Avnawizdedu
(V') Jynavnziden

() vaedvdantas

() FNWINTAMIUNNEAT oo AUV e,
= Al’ = 1 1ed
3. Jyiidaaisuninay Taidl
a o v o I o =
4. Fddoaseunioudu Tidl
v da o a o o
5. Junianisedun U 20 FDU WEWAIAN W.A. 2569
6. Tnguszasdlunisilaseiv

6.1. AMUAIAYUITIWIVN

lugagnamnssy 4.0 nsedsadvlvladnsihmalulagddvauazssuudaluddnunlddoiiud ssdvgaw

@

[ ' o a = o w = e a w
Auwiug wagaudangulunisdiunu wildunalulagdAgiteaivayunislfsundasiio Vuueunaindu
Faduaiasienawsalilunisdeasteyarnssuunmsadawuuiealnd Tinszideya uastislunisdndulalaagng

fuszansaw

EY
a a2 v oaan

6.2. caawsmandunuda

uaAWsN15I3uuTsaUTI8IY (CLOS) naawsnIaEsuivamangas (PLOs)

1. Tiasigvianiudeanisve ldunastanmuaved | PLO 3: 8anuuuszuunianssvIun s inmnssufinaulavdaiiusesnis
seyualtlunisoonuwuuiivwauniindudmivssuy | Teomidediny Sunmndon wasnmswannvdedu

ATTHER

2. AT sduasUS ouisuluInIInIsaanLuuwas | PLO 3: aanuwuuszuuusanssuunsmdiminssufinaulandaiudosnis
warwukaundiatundsuranuszuuniskin tay | leaddfedian fannsay wazmsiauvidsdu

W

Attlaneten vum 193710R wasUsEAMSnwUBITEUY

3. Sasievtediauazuuivianisiairsseauwey | PLO 3: aanuuuszuuuiIonssuiunsvnsiaInssuiineulandaiiudoanis

Y

wilatud niunisldnuniotedusivvesamnssy | leadrdefadinn awnden wasmatuy gy

7. A195UTB5187397 (Course Description)
wann1 SN ILvaIN TR uLUUANFULULY Mseausiukeundlnduiuuvastayaluningaamnssy
upyuaiaealnl n1sdnaun1sedn warn1NHLYBNUTY n1seaniuudRanellY N IundIuarnIs

Wansiaguteya Wilnasanisdearsvadloledt uummajuaniasadslunisinssuuduldeu
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.un. 1-1

Fundamentals of full-stack web development. Integrating web applications with industrial data sources.
Real-time dashboards, production tracking, and maintenance scheduling. Responsive user interface design,
backend development and database integration. loT communication protocols. Secure deployment practices.
8. 1v1sdirau

swaznduamuiusngluduvingns 4o 5.1.3
9. ATNUARINAANINNSITEUSIINUANGATE T8I

swaviduanunuingludumangas (n1aewan)
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wuuauavatlasiadun g
FTAUUIYYING

AMZIAINSTUANENS ATI1U7 TN NIAATIIYN

Fnumhein (vuusseg-vu U fuins-vAnwmenuies)

1. s¥adimn 03609471 3(3-0-6)
Fodvnreing ol uiadmsussuunisuan
%a%mmmé’anqw Generative Al for Manufacturing System

2. swinivalnaglunininssiuliyeyn dei
() wnadniamelundngasimnssumansiudin a1v13nimnssuszuunInandia
( ) Avawizdsdu
(V") Jrnanisiden

( ) wunadvaenas

L G FE IR TG T m— G o (R———
a o v a ' 1l
3. AnaesiFeunnnieu Taidl
a dHdwy o v o el
4. Jydesiisunieunuy il
ot A af o = @ 1:1 =)
5. duidnrinnegin UM 20 WABY WOWAIAL WA, 2569
6. nguazasaluninlasedv

6.1. ANudIAYUDITIEIY
wlodinis doidussanuidfylugaanamnssy 4.0 Mawnsadisdiuariuaunsalun1seanuuunieg
trglunsuiulnszuiuntsnds wartieansuvuluszuunisnds uanvinddisaduayunsasauinnssunagay

faiu Fedanaviluszuunswdnviualy aznouduesiorusensvesgaaiunssulugpidvialdedeiiussavsam

v dda 4 o oa
6.2. HAANWSNAAIUNULER

uAFWsN1sIsuLiszauTe3T (CLOS) uaawsnsiieuivemangas (PLOs)

- . - v 2 ¢ & o o = - = - v
1.7wAsEnnazLa ﬂﬂlﬁﬁ!‘gﬁy?ﬂ‘jzﬂﬂﬁh‘ﬁﬂﬂ nwuan | PLO 3: aammm:‘uumani:mumwwnmmiwmauiwammmmms

W

vasnsamd o uussdns aanluszuunisud s Tae | leomidsdedany Faneden uasniswauunvidaiy

Ftladatafimus 493779 wazmansznuiaItas

2. TAs1evuarUssiunanssnua LS ussINedn1ste | PLO 3: sanuuussuuMianssuiunisveianssuiinavlandainudisanns

wlslusunirgeainnssy TnaArilefiadenn Fawnedon wasniswaunidabu

7. @A195U193187%1 (Course Description)
ﬁugwuaﬁﬁﬂmaﬂ%LLazaﬁﬁﬁw%‘umiﬁﬂugﬂauﬂ?aﬁﬂi wuudaeudeiuie masuuiilsindmivuuuiiae
Waiia nstinuuuiiassdeinde nsussgnaeladeiudadmiuszuunsndn
Mathematical and statistical foundations for machine learning. Generative maodels. Deep learning for
generative madels. Generative maodels training. Applications of generative Al for manufacturing system.
8. annsdffaau
‘m&1azLﬁuammﬁﬂimﬂiméwﬁﬂﬁm 19 5.1.3
9. MINuAMIHAANINITTELiNUANgnTd T8I

swaviduenunungluauudngns (nauuan)
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7. A195u185183v7 (Course Description)

nsysANMIANILasinyen e imnIsussuuNHanEIia Mstvuadymuaraiudsnis Msdnwiaiy
Wululduaznismumuissaunssy msesnuuumnAauazaninonssuszuu msamdanunalulad msnusulasanu
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Tgaviden n1alnauenun1Ini Yedianieiaingsy 11nsgIu AuUaendY 385950 NANTENUABAIANILAY
Awandou

Integration of knowledge and skills in digital manufacturing system engineering. Problem definition and
requirements identification. Feasibility study and literature review. Conceptual and system architecture desiegn.
Technology selection. Project planning and rescurce management. Risk analysis and management. Project
proposal development and detailed system design. Progress presentation. Engineering constraints. Standards.
Safety. Ethics. Societal and environmental impacts.
8. 813138fn0u

s1wazduanuiivsingluidundngns 4 5.1.3

9. MITNUARIHAAWSNSITBUSIINUANgAsdTeTU

eazdeanunusingludundngns (nauuan)
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7. A195U1851873%1 (Course Description)
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andulasenu

Execution of engineering project based on prior design. System or process development and
implementation. Testing, experimentation, and real-world data collection. Performance analysis and system
evaluation. Validation against requirements. Comparison with alternative approaches. Impact analysis on
society, environment, and sustainability. Risk and limitation analysis. Final report preparation and project
presentation
8. a1v1stiidau

swazduanmiivsngludumingas 4o 5.1.3
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PYBIYINYIDING o Fundamentals of Computation for Digital Manufacturing System Engineering
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HAAWEN1TITHUFTTAUTIHTYT (CLOS)

HAAWSN1T3BuSvamangas (PLOs)
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ArafuIes1837 (Course Description)
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AWIELAZLIINAATIANTE NITLENWLNT AT N15T1AT I
29AUTENBUNAN NISUENALENg Y

First order and second order ordinary
differential equations. Laplace transforms and the
applications. Basic linear algebra; matrices and
determinants, vector spaces. linear transform,
eigenvalues and eigenvectors. Matrix decomposition,

principal component analysis and singular value

decomposition.

A1aiue5183en (Course Description)
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Fundamentals of Computation for Digital Fundamentals of Computation for Digital

Manufacturing System Engineering Manufacturing System Engineering
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%aﬁ”zﬂm‘mé’anqw Fundamentals of Information Technology and Cperational Technology
Cybersecurity
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(Industrial Data Communication and Internet of Things)
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Cyber Physical System and Cyber Security Fundamentals of Information Technology
and Operational Technology Cybersecurity
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Introduction to cyber-physical systems and
cyber security. Overview of cyber-physical systems.
Fundamental of networking security. Control
systems. Industrial networks.  Introduction  to
industrial control systems. Ladder logic. Industrial
network design and architecture. Industrial network
protocols. Smart grid. Hacking. Securing industrial
control systems. Privacy in cyber-physical systems

and cyber security.

asaumakasvaluladufjifinns seAusznovealssuy
AYUANAAIVNSSY SEULANTIAN Auanauuardadluid
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Differences between information technology
and operational  technology  environments.
Components of Industrial Control System. SCADA
system. Common threats and vulnerabilities in
information technology and operational systems.
Risks to machinery and industrial processes. Basic
protection and risk mitigation in cybersecurity.

Detection and response to security incidents.

Integrating cybersecurity with industrial operations.
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Cyber Physical System and Digital Technology Applied in Manufacturing
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nasidntuld

Introduction  to  computer  integrated
manufacturing.  Flexible manufacturing systems.
Digital technology in manufacturing System. Lean
automation in manufacturing system. Just in time
system. Quality control and automated inspection.
Application of digital technology for material
handling and starage system. Computer network for

manufacturing,  Manufacturing  productivity and

implementation.

nsaunsvina Sumedidavasasswdndignamnssy
N15USENIANALUUAATIAKAZNITUSEUIANALUULEAT
nsesieideya Wslnnsauazindatianisdaasids
NAMNTTY NITATUANALNIHLAENITATITADUARLLNR
waluladdivaniu ssvudaludfuasvusudlufidva
iy waluladauasuasuuazaliou

Cyber physical system in  manufacturing.
Architecture and framework. Industrial Internet of
Things. Cloud computing and edge computing. Data
analytics. Industrial communication protocols and
networks. Quality control and automated inspection.
Digital twin technology. Automation and robotics in
digital twin. Augmented and virtual reality

technology.
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Three-dimensional Thai dessert printing: A preliminary study on Khanom
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Industrial Engineering and Applications (ICIEA-EU 2023) (pp. 53-59).

Rome, Italy.

UsIUYNSY FEAUAAIN A
HAIIY vt
(iszy A-U)
1. HauUAIIaFauTee 651 niladausounaainig
Laid]
2. Nad Iy
2.1 Sriariyawat, N., & Klankamsorn, S. (2024, May 23-25). Techno- L 0.4
economic analysis of e-commerce business for tropical fruit ice
cream manufacturing. the MakelLearn, TIIM & PIConf International
Conference (pp. 47-59). Lublin, Poland.
2.2 Sriariyawat, N., & Klankamson, S. (2023, January 9-11). Selection of L 0.4

3. HAUNIITINTIUANEMEEY

[t

b )

4. pauinssulddany

lai

=

111




NIANUIN A.

ﬁ']ﬁdﬂﬂﬂﬂiiﬂﬂ'ﬁﬁﬁ&!ﬂ’]‘ﬂgﬂq&’li

112



ANFIANLIAINTTUAARNS AU
UMINEBUNEATANENS INUNIAFAI I
@ 10% /o568

a a

1599 meaﬁmmzmmmsﬁ’wmﬂanqm’smnﬁumamﬁm‘ﬁm

ANNAYTIAINTINIEUUNMIHARAIVE ingansUTuUse w.e. 2570

ANLNEUAIHNATHIUVENGRTTLAUGANANYT W.A. 2565

[

Lﬁa'iﬁ’mﬁﬁmmwe?n@,miﬁ'sﬂssumamﬁmﬁm A1 IAINTIUITUUNISHANATY A NANARS

u

v
ar

UsuUse wa. 2570 antunisluieansnisus aumunIngIuA N Ain1sIEa ugaNAny) JuAans
AugnsILMsRRLIUNgRs Y fseumdieluil
1. §umans191s8 A3.§Ans AnuRya C UsEEungsunis
2. wwdpsnd ussmmnd NITUMSEMTIARA
aordumaluladnsudngiine
3. weAsviswa Jude NITUNIIENTIAAA
UIEW 101831 8. (Usswalve) $1in
4. weuiuni \Graiug NITUNSENT A

USY dumesisa (Usewvelve) 9100

5. 309NANII15E A9 WIYNS VIYLATEng NSTUMSEVTIAR
6. grumans1ansd asdeiad yuves NSSUNTS
7. ghumaninansd tumdl a3aTe i N3SUNS
8. HYIWANANTINIIE A3.5URUG AINB N3IUN3
9. GUILAARTINIGE ATTUM FUNTATInY N351N3
10. §18a71a0519158 75.3510500 UszAuaey N3NNI
11, 599mans19158 a5, Inlsd vasseas NSNS
12. grinomansnasd a3 sy weeniun N554N5
13, weymue sadyan NITUNS

lngiimhiisuiunswaumangasbiulumunaeiuinsguvdngnsssduaaudnw wa. 2565

/WolEuDRe. .

113



WABLEUDRBANUVINENSLLNEATANENS LasuNlUT18a8DuANIUATMLLUNVBIUNINENEE
WNUASFARS

Tinssumsyalivaensuliendngase losunseyifiannamuniinerdeinunsaans

& o fuil 10 fguiou we. 2568

i T

v

(509aAnsI5Y As.AlgWa  Junswdive)

AMUAANEIMINTTUAIARNS 3511

114



NTIANUIN 4.

AT NLERINAANENITTEUTTEAUTIE Y

F1h



m’mmamawaé’wa‘m'ﬁﬁ&mﬁs:ﬁmw%m

wadwsn1sISyusTEdunaAngas (PLOs)

. o o w v ™ i ar o Understanding Applying Anolyzing Analyzing Precision Pracision Organization Veluing Valuing Applying Vaoluing Analyzing
arau SHATY HAAWENISISEUFSEAUSI8997 (CLOS) (Cognitive] (Cognitive] (Coanitive] | [Cognitive] | [Psuchomotar] | [Psuchomotor] | [Aftective]l | [Atioctive) | [Aftective] | [Gognitive] | [Atfective] | [Cognitive)
PLO1 PLO2 PLO3 PLO4 PLOS PLO& PLO7 PLOB PLO9 PLO10 PLO11 PLO12
’m-u.am:\’:ug'\u
1 01420111 | RAadvaly |
General Physics |
CLO1: abunoveflAnalussduiugiuniuiivaidoaaa v
q Assluiawnsreiyiawin
cLO2: A Wlveursuas imTawima A Anamiely v
Findszariu
CLO3: v wgalal)idufiuswludsAdndssduas 3 v
Manauszgnemiaululsznoluivniug Afleavaatu
Wana
CLO4: ﬁwﬁmnﬂmﬂwuf{ﬂrymmw'] AN Fumay v
arduviguazialflundymidug Tuite wiliasusom
Lﬁu‘ﬁms“mﬁ'ugvﬁu'lué'dm.ﬂrﬁadwaﬁmmqmmaﬁqmmw
CLOS: aune/daxleaarugiugiunisauilAnaindy v
BUARYUTNNANLIAINTTUTEUUNTSLER
2 01420113 | J§Udnsidng |
Laboratory in General Physics |
(Pre 01420111 or concurrent enrollment, or Pre
01420117 or concurrent enroliment)
CLOT: aBunomqueflAnalussauiugiuninivoiioam v
q fszludiownsgiviionun
cLo2 ﬁ'm':m‘flJHFEEUWuLlazfm{ﬂcgmmaﬂﬁnﬂﬁﬁm’m v
Finuszniu
cL03: varwgalal)iduius wluisAanaseduas 5 v
Panaussenmuioualiisznaulududug Afovoaty
fdna
CLO4: vwdninqumnsundiuwinieg wieldna Jamay v
avdpmauazsallvundywidu e dibiaunsom
duiiasuduygBuludsal sosafinugueardinuam
CLOS: ofune/deulpamugugumeauiAnaniiy v
29AM TN NAMNIAINTTUTIUNTLAR
CLOB: TWiASaeiininanmansiusulnagnanaaaunan v

116




sHATYn

waAwsN1sISeussraus1e3Y (CLOs)

WAAWEN1SISEUSSEAUUANGaS (PLOs)

Understanding

[Cognitive)

Applying
[Coanitive]

Analyzing
[Cognitive)

Analyzing
[Cognitive]

Precision

[Psychomator]

Precision

[Psychomotor]

Organization
[Affective]

Voluing
[Affective]

Vaoluing
[Affective]

Applying
[Cognitiva]

Valuing
[Affective]

Analyzing
[Cognitive]

PLO1

PLO2

PLO3

PLO4

PLOS

PLOB

PLO7

PLO8

PLO9

PLO10

PLO11

PLO12

03601101

= = = & &3
SAnssudiannsaiindandunssuloany

Introduction to Indusirial Electronics Engineering

= v T
CLO1: oBurnnazidoulosanusiiusunadar ans
Inendrans uazidInssudiAnnsolinagaaanssuiuau

AMIAINTTUTEVUNSHUAR

CLO2: afunguuMmanIsUszgnaAIugnIeifINgsy
a - % & o ) . -
ianmsaiindlunisaseszuudaluidiug nilaglvgunsal

didnnsalinagaavnssusaududmuauassnyllsunsy

03601102

Faanssulingaamnssudasau
Introduction to Industrial Electrical Engineering

= = =
CLO1: abunguaxi¥ouloeanugvuguneadinAnans
Fnodndns uarimnssulWvhduanuaiuidinssuszuu

nsuan

CLO2: asunsvanmisuazlwvaualunisidanlygunsm
Poe ] 3 > . o
TWvhdmsuaugaamnssuioaau TagAniiedenim

QneavarAUYADASE

03601206

ﬂf]ﬁ'ﬁmﬁmnﬁui“nﬁnnsaﬂnaqmﬂ’mnssmﬁmcru
Introduction to Industrial Electronics Engineering
Laboratory

(Pre 03601101)

CLO1: afunpuaxFauluswdnnisniauueaguns
SiEnnsaiinagaarnssusiududniuauassnElsunTy

nnsvaanslo

CLO2: aBunsvdnn1siiauvasiysunsuAIunuaIAIUAN

i 4 b & i
asnzlusunsidovauiwariuInnsneaala

03601207

UfjuanisimnssulWvgaanssuioeau
Introduction to Industrial Electrical Engineering
Laboratory

(Pre 03601102)

CLO: a'ﬁu‘wuuam?alﬁuoﬂ7111‘3F]u§'1uv1wﬁcﬁmmam-.
Snpmiaes wagimnssulwdidusuauiainssussuu

AISLARIINNNTIAADILR

117




Do

sWAGY

HAAWENISISBUSSEAUSI83%1 (CLOS)

HARWENSIFUUSTEAUMANgAS (PLOS)

Understonding

[Cognitive)

Applying
[Cognitive]

Anolyzing
[Cognitive)

Analyzing
[Cognitive]

Precision

Precision

[Pst

Orgonization
[Affective)

Valuing
[Affective]

Valuing
[Affective]

Applying
[Cognitive]

Valuing
[Affective]

Analyzing

[Cognitive]

PLO1

PLO2

PLO3

PLO4

PLOS

PLOB

PLO7

PLO8

PLO9

PLO10

PLOT1

PLO12

= - - - N
cLo2: sturpvanmsinsassuulivfiugiluaeu
- [ g - a w d
gAAmNTTULALEBUNBHANTS IR laInIATDeTo TaTiug U

niaanssulwnilasenagnaas

v

03602201

- a =
IAAUAZNSEUIUNISHAALUDIAY
Introduction to Materials and Manufacturing

Processes

= W] L
cLO1: abure/@auluvarugiug ey Tdauay
NSEUIUMTHAR AU NAWIAINSTUSTUUNISHER

CLOZ2: a5uauImIenIsidaniag LasnssumMnsHann

] 2 s a " = ¥
mmaauLwa’ln"lmQmﬂuumaquammmmunaEm I.l'IJ'IJlel

03602221

anuunzunazadduszgnadmSuians
Applied Probability and Statistics for Engineers
(Pre 03651117)

= =
CLO®: pBursuazdaulovaugiugiunisauuasidy

aa v

warafinnudomwimdrmnssuszuunisuaaln

- ) i a o
cLo2: aﬁuwuanﬂ1‘1ua::mqug‘mmslvmmum-mgmm\a

Aruuzdutazadalunisiasizeadygumidiainssila

03603102

= o
antdeenssunauiaasiazseuvdeaniouau
Basic Computer Architecture and Embedded

System

CLOY: afursuaxmFoulosaninunssutazaanUsznou

vadlilasnouimasiunsUssgnalteTunadamnssy

CLO2: aBuIeNISMINIUSINAUIadQUNSuRus W09

hilasapuiinmeslunisUssinauaiasaunuTyUY

CLO3: sunowdnnisoaniuuieasiagl

lilnsmpulnsaiaosuarwatiuayudmiuaussuudee

03603103

FYTT
NIsoaNtUUNISaINALTDIAY

Basic Digital Circuit Design

- v ~
CLOt: afurwnasFanlognnugiuguneadiadansiy
IARNUTNNAYIAINTTUTHUUNITWER

< o aa o d
CLO2: 9BUIUUMANNISNITRINAWUE U

o

CLO3: 8BUNEMANNNTIATIENILAENISIDNIUUNITHIVA

ﬁ.ugw"la;

AN

118




NAAWSNISITHUSSEAUSI8IYT (CLOS)

WAAWENSISHUSTEAURANGRS (PLOs)

Understanding

[Cognitive]

Applying
[Cognitive)]

Analyzing
[Cognitive]

Analyzing
[Cognitive)

Precision

[Psychomotor]

Precision

[Psychomotor)

Organization

[Affective)

Valuing
[Affective]

Valuing
[Affective]

Applying
[Coagnitive)

Valuing
[Affective]

Analyzing
{Cognitive]

PLO1

PLO2

PLO3

PLO4

PLOS

PLO6

PLO7

PLO8

PLO9

PLO10

PLO11

PLO12

03603111

o a4 .
uanmﬁx]mnsumamu

Programming Fundamentals

— - — —~
CLO1: Dsmziuaxﬁmﬂmm'm'gwug'mwm‘lmnﬁu
ADUTNADTAUNIUATUIAINTTUTEUUNSHAR

CLO2: a8U8inqUszadALAZAUTURDUNISNINIUYDY
Tsunsula

o & e s o 0
CLO3: WaunlUsunsuainiumaudsnnvuaiulnaoie
QNADIANLYBNUA

CLO4: Aumunazsiusivayaiifiorvasdunisiaun

Tﬂﬂmw‘mnLmawmarﬂﬁﬁmum'lmm

CLOS: uamvATuAamuuassuTanuAaiuvasydulu

nsratusauiulassramiizan

12

03609111

5 oo o =
nﬁmaaon'anawuj'muasmsﬂqsglnm

Basic Digital Modelling and Applications

CLO%: pEurnanuBauloaszuig CAD/CAM/CAE Tu

USumvasnisaanuuutaziLAadumla

CLO2: pBunpwdnnIsiasn sUs=EalY CAD Tuns

P S e
aammuuamnm'mua\mulm

CLO3 ﬂguﬁﬁﬁﬁﬂﬂﬁﬁilﬁxﬂﬁS"Lj'i:iﬁ_ﬂmﬂ’ﬁ CAM uax CNC

a o b b
Tunszurunisuaaiosmula

CLO4: DBUNEMANNISUAZNISUSZENAY CAE NG

= = a & b
Faszuaundonsadanaidaamula

03609161

ialanddinssusruunisuindina
Digital Manufacturing System Engineering

Exploration

CLO1: afuiswannisvaunalulaiigivaiifoivodiu

SEUUNISHARRINA

cLO2: akursarudailovasaernugluseae

luvdngns

CLO3: 1MusuWaIaueuasdun o W luauiAg

CLOa4: 'l-dmmﬁ'qnqu'lun1-;§amm‘m“imnﬁﬁlmau‘1\:
meanfuuSunvasnuuazyuanT lagdnilde
wnsgudnIwnasnsinuduiiu

119




e

swadY

- i ar
HAAWSNISISBUSSEAUS189YT (CLOS)

uRdWEN1sIFEUsSEAUMAngas (PLOs)

Understanding

[Coanitive]

Applying
[Cognitive]

Analyzing
[Cognitive]

Analyzing
[Cognitive)

Precision

[Psychomotor]

Precision

Organization

Valuing

[Psyc

[Affactive]

[A

Valuing
[Affective)

Applying
[Cognitive)

Valuing
[Affective)

Analyzing
[Cognitive]

PLO1

PLOZ2

PLO3

PLO4

PLOS

PLOB

PLO7

PLO8

PLO9

PLO10

PLOM

PLO12

14

03609171

msgsm‘mﬁn’ﬁn%ﬂﬂdsunsu
Programming Integration
(Pre 03603111)

CLO1: aBuwnszurunislvavaawayasnngunsuau
mauulusunsudauaalgszuulsznanauazuanang

laaenaniuszuu

CLOZ: aBuisuuImnisysannsnsidoulsunsuio
unJgwvdousudgenszuaunmsinalagfdounaveya

ALAAUIUIUNTZUIUNNS

- e - - o i
CLO3: aBU EIATIATHIAZNTAIIUINSZUURWRILATY

Taasnaiussuunazivana

03609271

o

AugunisAnAmiUIAINssUSEUUNSUARRIVA
Fundamenials of Computation for Digital
Manufacturing System Engineering

(Pre 03651117)

CLOT: 25U 8UUIANYNALNIS I IDUW UG LAZAILAIATY

Tusdaanssula

CLO2: aBugMANMITUARTENISUNAUNTS T YWuEA

o - " - & R
dudumilsansmatinn q la

CLO3: aBuT8UMANNISIDNSZUUALNISIFAUAY GLnas

fluuus wazuminguniula

= | N e
CLO4: aﬁmﬂuummwugw'luw'm(umrwxau U LINLRDS

aududasziFaay uasnisudasdaaule

CLOS: aBUI8MANNISTIIALINANEA LINADSLANAN B
warn sRMEnTluT ML LLasms\qunm'l'ﬂ'lumu
Fanssula

CLO6: asunouumenisivlusunsunauingosiunis
. o g
untymaunsisauviusuasiivadiniadula

CLO7: abuienisuszgnalsinioaiionadinanans lunts
unvgwrinasemdddnssulaesnaduszuy

03651116

a - o a
AlRAARSATMSUIAINSSH |

Mathematics for Engineering |

CLOT: AuItuaIfiTuum 1INIADSIOWIE ILAZHALQAEVEY

STUUANNTTIBILAU

120




- - e o ar
HAAWSNISISBUISEEUWANGRT (PLOs)

e B . o & .y Understanding Applying Analyzing Analyzing Precision Precision Organization Valuing Valuing Applying Valuing Analyzing
&l THAI WAAWSNISISHUFTEAUSIEIET (CLOS) [Cognitive) [Cognitive) [Cognitive) (Cognitive] | [Psychomater] | [Psychomotor] [Affective) [Affective) | [Affective] | [Cognitiva) | [Affective] | [Cognitive]
PLO1 PLOZ2 PLO3 PLO4 PLOS PLO6 PLO7 PLO8 PLO9 PLO10 PLO11 PLO12
CLOZ: Amnaumaiiauazaumoiioswanfandudils v
G
CLO3: Anruviaywusvaadandusiudsidien v
cLOZ: unTywanwirnssilaclsayiusuasdiuso v
Wandudausidion
CLOS: naapuni5giu uasaynsuatiun v
CLOB: Wgauvaarumeadianansiaglandngduide v
AdiaAdns
CLO7: pdunw/dodlpsarugiugumnauadaaans v
I UBIARIILTNNATLIAINSSUTLUUNSLAR
17 03651117 | AdleA1AasAIMSUIAINSSY I

Mathematics for Engineering Il
(Pre 03651116)
cLot Tnsdniunisanimasiugiianfialunts v
AWK ANNIFLAURT AUNITTHUIU ﬁuﬁvaa’gﬂﬂm?iuu
ATy ua::ﬂ?mmwaﬁlmmﬁiuguus{wwmu
CLO2: afuwdnumzunsgunsasvadalunligiaia v
A3pANNITAIEIADY
CLO3: AMvamiouiustaadandunanosouls v
CLO4: undyviananiavaadaniuvanodauls v
CLOS: AwauSiusvaadanduraassulsluszuuian v
an sruUTiiaied sruuidansansruan warssuUiie
nSINaH
CLO6: dmunuiuinarUsinasiaglvuinusvaaiandu v
wagauls
CLO7: undywanuiAanssulaslsuSiusanuiAuuas v
USviusauin
CLOS: a'%uw/ﬁ;aﬂmmwuiﬁugwumqafwmimmﬁms v

WINTUBIARIINTNINAUIAINTTUSEUUNSHAR

NANITIIAUNISTAINTSY

18

03601208

syuvdalutidlunisudn
Automation System in Manufaciuring
(Pre 03601101)

121




e
2
c

wAAWSNISISHUSSEAUSI83¥T (CLOS)

& bl - el al
uaawsmsﬁuugssﬁ’uuanﬁﬂi (PLOs)

Understanding
[Cognitive]

Applying
[Cognitive]

Analyzing
[Cognitive)

Analyzing
(Cognitive]

Precision

Precision

[Pst

Organization

[Affective]

Valuing
[Affective)

Valuing
[Affective]

Applying
[Cognitive]

Valuing
[Affective]

Analyzing
[Cognitive]

PLO1

PLO2

PLO3

PLO4

PLO5

PLO6

PLO7

PLO8

PLO9

PLO10

PLOT1

PLO12

CLOM: Bacn Woupe uazdvaigunsniuazimaluladaiva
- waM * & % L - J o
WU'S?IUUDE\TL&UB[QBU'\GQT\QQG WHUYT LAXAUILAND WD

asUFulsadounlulyuilunszuunisuia

v

cLO2: WouuasvaaaulusunsuaiuauszuusaluiEla

UMONADY WHUET UAZENAND AINvaNTMUATIATUA

19

03601304

dfjinisszuvdnluddlunisuia
Automation System in Manufacturing Laboratory
(Pre 03601208)

cLO1: TwuuazdvaaunsuwSamaluladadian
Worpsduszuudmnlwidlunssuiunisuinitandnana

QNEBY MUY wAxALNAND

CLO2: a9nuuy Usznau ULAZMAADULUUIIABNTEUL
dalwidlunsruiunisudalaasiegnase wuugn uax

ChN 2
wWildanurad e

20

03602401

NISIATIENNISITULALLATHEATARAS

Financial and Economic Analysis

CLO1: Stasizunisduradlasanislunszuaunisuin
atuhlnodniladuazdniilusssorussadviv

UINSEI UABNGUUNELTiEIIag

CLO2: UszgnanannisilasiEuAuaLAlAsInasly
nszurunsudaaitluilagliERmnsaniaatuauu
nsdpduls

21

03607331

a e i o ala
nadnsiiAllasnsUssgnalvlussuudaluila
Machine Vision and Applications in Automation

System

CLOT: afusamUsenaUTaes s UUARNTIIAD T RULR

CLOZ: vimuuaznadaulUsunsuuszuianiwisuuy
4 “ G F v oo
Augrunazuuulyyszivg lanonegnaes uuudn wae

alaaun

LO3: UsgnauuuinasdneAtnd 1 dansvoenasdlunis
. > FE v 5 o o
dnmnadueiilassegnasauasiinuaaianiounsy

Tuinouminwus

122




WAAWENISISEUSTEAUSIEIYT (CLOS)

o - = > o o
HAAWSNISISBUSSZAUUangas (PLOs)

Understanding

[Cognitive]

Applying
[Cognitive]

Analyzing

[Cognitive]

Analyzing
[Cognitive)

Precision

[Psychomotor]

Pracision

[Psychomotor]

Organization
[Affective)

Valuing
[Affective]

Valuing
[Affective]

Applying
[Cognitive]

Valuing
[Affective)

Analyzing
[Cognitive]

PLO1

PLOZ2

PLO3

PLO4

PLOS

PLOB

PLO7

PLO8

PLOS

PLO10

PLONM

PLO12

CLO4: Gimen e tavlszanasyuunauiinasinau
AmsuanuauusuauiosEuunisudalaouegnany

wiugn waziuluaiuvanvwua

v

22

03607332

=y = o
szuuﬁtyty’lﬂssqui'ua\:lvguuumuﬂaﬂﬂ?a\ﬂn1
Artificial Intelligence for Robot and Machinery

a ar a NN
CLO%: aﬁmuuannwﬁugw‘aaqﬂtynpﬂwmuglm

CLOZ2: 1AS18WIBNIS T NLNULAENISAUWINIY

Jryeyrds=avgAnanzandudyuwiniadanssy

CLO3: 3 Lﬂ‘ﬁ:ﬂ»ﬁﬂ‘:\jﬂ‘{'\\jlla&‘-VJQE\QT’ILI'UG\ﬂF!’\MI‘UJ

Uszamiiounanadwsvaaszuu

CLO4: UszgnauazTinsizwisnisduydsedvsive
SHadvuarsziiudymilucunuusuaudoszuunis

wAn wsauagUuADENgNADY

23

03609221

ms’i’nmﬁmsu%muﬁx‘inwme

Production and Project Monagement

- o o o -
cLot: seylgwiitiaduluszuunisianisnisudain

anunisuntituuala

CLO2: AT vanvguazdnumzvaalymilunisdanis
nsuAleulywannisAfioIvaa

CLO3: {@nIEN151UEMLAZATUANNISHARTAMIN AN
= - e
Wounludvfidun

24

03609223

MIFILATIFULAZDINLUUNSAINIUEINA
Digital Work Analysis and Design
(Pre 03602221)

- o -
CLO1: seydgwifiadulunisinasasau aunsal uas

o ik vy y v
AUARILINANUNSURR MU la

CLO2: Hinsrzuavauazanemzaadymt lunsiieu

Taglvvdnn sTAszun sianuie9ag

CLO3: 1@anuazUszynaIsnIsIAg IEMLaYanuuunIs

. - - N -
Wiz auiaunllyuiidmus

25

03609231

n'ﬁﬁaﬂﬁvayal?agna’mnﬁuuazﬁumﬂﬂﬁﬂvaﬂ
assway
Industrial Data Communication and Internet of

Things

123




e

HAAWSNISISHUTTEAUSI8TYT (CLOS)

& ) - ¥ a wr
WAAWENSISEUFSEAUNANGas (PLOs)

Understanding
[Cognitive)

Applying
[Cognitive]

Analyzing
[Cognitive]

Analyzing
[Cognitive]

Precision

[Psychomotor)

Precision

[Psuchomotor]

Organizotion
[Affective]

Valuing
[Affective]

Valuing
[Affective)

Applying
[Cognitive]

Valuing
[Affective]

Analyzing
[Cognitive]

PLO1

PLO2

PLO3

PLO4

PLOS

PLOB

PLOY

PLO8

PLO9

PLO10

PLO11

PLO12

CLO': afurovdnnisuazvmaluladimfioivasdunis

Aparsvoyalunsrutunisudemedumosiinuasasswia

v

CLOZ2: fiacy 1F0uaD waxawAINISRDAISUDYATEVIN
b - s i
EZLJQ'TQIWU.ETUE]U‘?HU\JDHW\B‘TLU[-'I"IJDQH‘E'?WH\'!]Bﬂﬂ'\i

QADY UUUET UAzALLAND

v

T = 3 T
CLO3: qunmxuuaumn'ﬂumn\m?'ﬂva\uwaunhrwva
e = i o . g w
U':ULJ1an.a:mumﬁ'uﬂmlsmmqgnmaquamﬁulﬂmuwm

wu

26

03609299

= s 2= o
anmmmns"suwuumﬁ'uﬂmmna |

Digital Manufacturing System Engineering Project |

CLO™ Sinsasvuazilfoulifounia@anlunisaanuuy
srUUINaDsnTUARS IS rrwIaan TapArdeferadvun
191 HAZHANSEMUATUAYAN AVINADN UAXAIIY

gaiiu

cLo2: Ugvaeusmiugdvlufuisluunumanninuas
it Tasilnnusuliavounasnlszauausgamnzay

cLO3: Tenndanqulunisdaansaudaanssulansne
mANUUS UM TBNMIARyFLATS TaudAtilati
nasgudITiwiaznsinaeduiiy

CLO4: AuaunasAniFontoyardnasanugluii
fignvaviusruunisuAnaIvia wrataBeuvasala

UIMUNEAN

27

03609322

Tsavuailau
Virtual Factory
(Pre 03602221)

- o o -
cLO: szylwiidsdulunszutunisudnainwans

inaseszuvitiuuale

CLOZ: Hinsizvanvguasanuarypsiyuilunsyuiunis

wAnlrolyivuItaosiEan

CLO3: denuarUszgnauvuinassitanzaniaiinszm

Jnwilunszuruniswaaiiuua

28

03609324

n1sTanUsesnentilaviunazBawenso

Preventive and Predictive Maintenance

124




e
-

w7 =1 > o <
wAAWsNSISeUsTedusIeiYn (CLOS)

wARWSNSITBUSSEdUNANgRs (PLOs)

Understanding

[Cognitive]

Applying
[Cognitive]

Analyzing
[Cognitive)

Analyzing
[Cognitive]

Precision
[Psuchomatar]

Precision

[Psychomotar]

Organization

[Affective]

Valuing
[Affective)

Valuing
[Affective]

Applying
[Cognitive]

Valuing
[Affective]

Analyzing
[Cognitive]

PLO1

PLO2

PLO3

PLO4

PLOS

PLOB

PLO7

PLO8

PLOS

PLO10

PLO11

PLO12

cLOt: sxydwiuazanisiandvaaaTosinglu

nsrUIUNTTHARINYBYAAM VLG LA

v

CLO2: Snstgwanuquazanyuzvoafgwiaioeinglas

Tpwdnnisiigesnuriifianag

v

CLO3: i@anuasszynaisnisuigesnendnlaedunaziia

T a N =
\‘JU'\ﬂ‘TmVlLHl.I'TKHMLVJallﬂlﬁJﬁ(yHWWﬂ'}%Um

29

03609332

& Py = Ci
Wugtuanuiuawlaoedelvivesaumalulad
Arsaunduazmalulagu§idnas

Fundamentals of Information Technology and

Operational Technology Cybersecurity

(Pre 03609231)
CLO1: psurwasAlsendulasiognAILRifgwDaiuAIl
Yaaadondltuasiaflussuunisudaasna

CLO2: Gimgiy 64AT LAaznadauUNslaZIsnIsNY
ADuTNIaes lunsATesEUUitaaeAlaRasonsly
wasladlaseregnans wivdn uasaiugue

CLO3: 1AanuazUszgnauuInienisaaniuussuuau
dasasonlaiasiafdmsussuunisudnidialaaena
mnnzaunazulumuvanvwue

30

03609341

aa o

szuulgluesnien wuasinaluladasnaUszanalolu
n1suAa

Cyber Physical Sysiem and Digital Technology
Applied in Manufacturing

CLO1: aBunslasvasiavasszuulvivasmuniwias
waluladasiadlyluntsudn

CLO2: FinszviazilSoulfivuvadivaindavauuinig
nsysannismaluladaivalunszuiunisuda

CLO3: facy GuAT na:ds:qnﬂmwn‘iuﬁaﬁr’ﬁﬁﬂuswu
TwasnienmiiaUsudgavdaunlwlgulunisidala

2UNONADY UHUET wAzANILALD

31

03609344

SEUUAIUANNISHAR
Production Control System
(Pre 03601208)

125




swadY

wAAWSNISISBUSSEAUST183Y (CLOS)

NAAWSNISISHUSTEAUNANGaS (PLOs)

Understanding
[Cognitive]

Applying
[Cognitive]

Analyzing
[Cognitive]

Anclyzing
[Cognitive)

Precision

[Psychomotor]

Precision

[Psychomator]

Orgonizotion
[Affective]

Vaoluing

[Atfactive]

Vaoluing
[Aftective]

Applying
[Cognitive]

Valuing
[Atfective]

Analyzing

[Cognitive]

PLO1

PLOZ2

PLO3

PLO4

PLOS

PLO6

PLO7

PLO8

PLO9

PLO10

PLONM

PLO12

CLO1: afurgauls2naunasuannIs g Iuvosyuy

. Y e
AU ".?L.IHGHIUUD&'\‘TUHW

v

CLOZ: fnaa Wauma uazseatgunsawiamalulad
A3viaiifpvesduszuuatuaunsuAauuudaluidlnnone

QNADY WNUEN UAEAINLEAND

v

CLO3: UszgnataznaanussuuAIuALNNISHaALUY

dalufalossnegnaosuazdduluanuvaimun

32

03609351

ﬂ'waanuuuym-uagﬂuasms’sﬁﬁmﬁa\wazjﬂ
Database Design and Data Mining

CLOM: Fiaswlaseasuiazaruduiusvasayaluseuy

an o o

smvayaiiismasiuntsudnidiamaaduayunis
p
undeywn

- - —

CLO2: T wnlasaiavayainssuuguvayaliiassy
v o )

sUvy uutlun viedywilunnsuda wsandsUuansne

MuNzdy

33

03609352

= = v
ms’nﬂswwuasuﬁmuavayat%qmﬂ’mnssu
Industrial Data Analysis and Visualization
(Pre 03609351)

CLO1: SinsrzudnuuzvoyanazinqUszaanvaenislvny

W AanNUUIM NS HAMKATaYAR M AN

CLO2: Finstznuuihnmavayauanounloenadwsiu

Terdgnilnanszny wsanaguuase aivinzdn

34

03609353

msi'nwwqnmunﬁuuasmsﬁnmsqmmw

Industrial Measurement and Quality Management

CLO1: Fiasizunannisnieiuiazeaiidavaansoviiotn

NAATUNTTUNNLARDAINNNADIVANIDYA

a =T a &
cLO2: Ansrewvayailanmiaaaliaianvgnanssu
wassyAuiaUniuiavywilunszuiunisuin

CLO3: i znuazUsziiiun1saiuaununweag
nsruMsHaRlnsasbeoyaiinln wionasuuasene

U= ay

3as

03609399

TaseerudAanssuseuunIsuaadina |
Digital Manufaciuring System Engineering Project
1]

126




WAAWEN SIS HUST2AUNANgRS (PLOsS)

o w Fa5 - - ¥ g & Understonding Applying Anolyzing Analyzing Precision Precision Organization Valuing Valuing Applying Vaoluing Analyzing
o
G SRR uaawsn’:smzmgs..musnﬂaﬁ (CLOS) [Cognitive] [Cognitive] [Cognitive] [Cognitive] [Psychomotor] [Psychomotor] [Affective) [Atfective) [Atfective] [Cognitive] [Affective] [Cognitive]

PLO1 PLO2 PLO3 PLO4 PLOS PLO6 PLO7 PLO8 PLOS PLO10 PLOM PLO12

CLO1: JAs18UIlaEAT21IADUALADAAADIIEITEUY v
MapaNISHART 0T UxILIAIAUA UTDA T UALARUDIAR

TBISEUY

cLO?: Uszidiuwansznuvaanisualudumimieiaang s v v
paduny Auwreani uaxivadn lapuansausuiiavay

uazdatiuluasspiussu

CLO3: Auau AmFan walvpyavsasaniusiwi v

2199 USEUUN T HARR INADENINHNE AN

cLo4: Anstevwanuiulile auvnu uazaudsevas v

P 5
sruunsuARdrasuziviauy Hoatuayunsdndula
nNIANTTY

CLOS: MAAdULAYIIATIEWHANISNINIUYENS UL 1A v
nsuAndradozruady wsauasUuassraiuszuy

cLO6: Uitdewsmdugduluiumisluumumamninuag v

yin Teofinusuliavauuaslseaiuausenavinsay

36 03609426 | NISILASIZULATIDNIUUSEUUAAATUNSSHATUSY
Tseudases
Industrial System Analysis and Design for Smart

Factory

CLOT: 3tAs13UIasUS BUIRBULLIMNNISDDNILUUS EUY v
A15LUART a5 U IMAD AAABIAUAINLADIN IS LAZ YDA TULR

T2

CLO2: FiasizwuazivuagunsaunazmaluladaInad v

MUNEANNUSTUUNISHARS 05 pxioanuuu

CLO3: F1ASIEWHANSENUTDISEUUNISHARDIDTUEMD v

dunn AswrpAaN uazAIMaNEY

CLOZ: Suuiisunadws iR ANTsuNssULinanuuY v
AIUN1531A09AN UM SR ULAANSIINTEN15Euq Aduly

Ialasiinsaundndulimoudnnisnieiaanssy

naudrndonysiangsy

37 03600390 | nnsiaSuNAINHWSaNAUARANEN

Cooperative Education Preparation

CLO1: aSUNEMANNITUARNSLUIUNTSTBNAUNIANEN v

sufaunuitazvunivesiianluanu Usznaunisia

127




WAAWSNISISHUTSEAUSIH3YT (CLOS)

uadAwsNISIHUsSEAUWANgns (PLOs)

Understonding
[Cognitive]

Applying
[Cognitive)

Analyzing
[Cognitive]

Analyzing
[Cognitive]

Precision

[Psychomotor]

Precision

[Psychomotor]

Organization
[Atffective]

Valuing
[Affective]

Voluing
[Affective]

Applying
[Cognitive]

Valuing

[Affectiva]

Analyzing
[Cognitive]

PLO1

PLO2

PLO3

PLO4

PLOS

PLOG6

PLO7

PLO8

PLO9

PLO10

PLO11

PLO12

CLO2: Apars,muwilnpuaznundanguimanisalinsau

a wa =t 5 ® E
waznsUfvRwUoemulnenainzan

v

CLO3: Tmmduuanarsadaseulaasugnaoauas

Lunzday

v

CLO4: LAMANEENISAUNTEONIY NISULANAULDY LAY
YAANATWAMINZANADN IS INIUTINEW

o

& i & = =

cLOS: Tymaluladansaunanasindasiiaddvanituas
- e » ¥

asUfiBeuagnisdaanslunaansla

CLO6: TMIHUWRILNAULDNATUAIINT MnB=T9TwW LAz
Ansensiieu mamsouauwsaunauaan U5

UARR AN

38

03600490

Aunadne

Cooperative Education

a wa ) T
cLot: Ufvdemauilasuuaumngluaousznauns
Taelvauguasvinuemedniwiainssu

- K/ g
CcLOZ2: Swestevilw uaziauauumaunlilunisineu
leasnadus=uu

CLO3: uanspandannusuliovoy Iy aseapiar uay
- o = Y ot Yo
darilusssoussaisivluunuvwniinlasuuauuang

CLO4: ﬁ1a‘1usﬁuﬁuqﬁu‘1uﬁnw WIAADUNITWINIUITS

uaxUSudimniausssusanansla

CLOS: dauananisufiiundalasseuauiadnula

ppradusruuialusuuuusiseuaznsiiaue

CLOB: 1.6 Uszilupwaduaz axnaunanisisougamn
UssauniTun1siney st luwaudngnmmisivadv

”luau":nm

39

03602417

N1S2ANLUULASNISHARNARS UMITIUIanSSY

Innovative Product Design and Manufacturing

CLO1: FAsizunszurunisiiiorvaeiunisastanansoun

Tuumolavoimuauaziadndaidvuale

CLOZ: SinsisvnariUSoumounadsnlunisaonuuunay
nsuiaudndumiBadianssy Taeariliewedwun

V996 IATHANSENUADAYAY AuInaol uasAugaby

128




sWadT

WAAWSNISISPUSSEAUST83¥Y (CLOS)

WAAWSNSISHUSSEAUNANgaS (PLOs)

Understanding

[Cognitive]

Applying
[Coagnitive]

Analyzing

[Cognitive]

Analyzing
[Cognitive]

Precision

[Psychomotor]

Precision

[Psychomotor)

QOrganization
[Affective]

Valuing
[Affective)

Valuing
[Atfective)

Applying
[Cognitive]

Valuing
[Affective]

Analyzing
[Cognitive)

PLO1

PLOZ2

PLO3

PLO4

PLOS

PLOB

PLO7

PLO8

PLO9

PLO10

PLOM

PLO12

40

03602418

nsuszgnaauinasiinasswAvdrmiugaarwnssulas
szuvaniailugaaMnssunisuie
Application of Industrial Internet of Things and

SCADA Systems in the manufacturing industry

cLO1: @enantaonssuuazmalulad lloT dmsuszuy
nsuie smiuadoredues lWslanoanisdoatsng
gAANMNTSH (1M MODBUS, MGTT, OPC UA) gunst

1987 ALY KAazUWARYSUAANIA

CLO2: a5Mn15i3aumaszuy lieT Auszuu SCADA 1We
nsfiusIusIn uaeena waszil s TeroyansEuIuns

HAnuuuEalm

CLO3: 1dan HMI WSa Dashboard aaaIvnssu 4wy
NSARMIUANIUEIATAITNT NISUIUAIY UAZAITTILIU

NANTSHAR

CLO4: usuqnmwzuuy\uﬁayanﬁa"‘:mswsw{agﬂmnswu
loT uaz SCADA Amsunisusziliulszansnwnisuaa
1y OEE nnslawdasy uazuutluuainufaUndvea
13paing

CLOS: vvuduinuazdaaisuanisoaniuuuianns
iasizuszuy lloT uay SCADA LAUNISUNLALDSIENY

uazlpsaaulaastamnzay

M

03602442

NNSAANISWANNIY

Energy Management

CLO: Jiasizunislywasadlunssuiunisuinuaalsesu

SrafumitoszylaniadlunaisudsadszAngnwwaaanu

CLOZ: FiAT1snilasiSouiiuuiiImIanIsIanITWANY
hilserdaaios TnpAriledavaimun vadida uas

wansEnURDANLINADILAZAIINGIEY

42

03602473

nagnsdmsunisianisitauniu

Strategies for Managing Supply Chains

CLOM: Sinsismuastszgnauayarunaluyioaiuauy
nnsinuuanagnelulrgunumel v muauasinindai

avun

129




A6

. .
HAAWSNISITBUTTEAUS18997 (CLOS)

WaAWSNISITYUTSEdUNANgas (PLOs)

Understonding
[Cognitive]

Applying
[Cognitive]

Analyzing
[Cognitive]

Anolyzing
[Cognitive)

Precision

[Psychomotor)

Precision
[Psychomatar]

Organization
[Attective)

Valuing

[Affective)

Valuing

[Affective]

Applying
[Cognitive]

Valuing
[Affective]

Analyzing
[Cognitive]

PLO1

PLO2

PLO3

PLO4

PLOS

PLO&

PLO7

PLOB

PLO9

PLO10

PLOT1

PLO12

CLOZ: FwsizviaznSouifvuniadonieanagnsnis
= i L - i = Y oa
danslagunu Tagdnilefeaunu sedunisiuuinag
AMUADN nazAudeby

v

43

03609433

aa o

m"m‘a"’mn@na’lugnﬂﬁﬁm’s‘u
Digital Reality in Industry

CLOt: 3I.ﬂ5"1E‘ﬁﬁﬁﬂn‘!‘illﬂz‘D\iﬂﬂ‘iﬂﬂﬂﬁﬂ]ﬂ\ﬂ‘ﬂﬂiﬁiﬁﬁﬁ‘l'}u

WeddaluSungaamassy

CLO2: Fwnsteviazmdanirmaluladninuadaainan
mMunzANAUIIUATUAY 4 Tugaaunssu Taodiiede

AN IUUG VDIINR UATHANSENURREITD

44

03609451

SEUVUAITAULNAYDIDNANNT

Enterprise Information System

CLO1: AASIEUWMANNISUAZDNAUSENDUTDISTEUU

AT AUNATDIDIANS LUUSUNNSHAR

CLO2: FIAS12UYaYAIINSEUUAISAUVAYDIDNANS D

avuayunsandulslunisdiivaiu

CLO3: Awsizviazil3ouiouuuamianswaiuissuy
arsaumAtasasanisinonislsenilusruunisudn lag

Ariladivrafiuua 1a3de wazuansauRifioavas

45

03609461

la3adnauaznisvudedados

Smart Logistics & Transporiations

CLO1: Sinsizunannisuazaenlsznauvndlaiadnaiay

nrsvuasdrasurluuSungnauns sy

cLO2: s zvuazidanlvuwdaviamaluladdiiva
"

AmFusuailaiadinauaznisuuas laoaiiaia

VONNUR VAINA UAZHANTENUALALIUDY

46

03609462

& it ar o
AANAUATE9aS Y

Smart Warehouse

CLO1: TASIERANNISUAL DNAUSZNDUYDIAAY AU

FrafurluuSungmamingsu

- o - o - - aaa W
CLO2: Sinsiznnazifonltuurdaviamaluladaina
Amsuauauadeduan Tapandefisvaduun vaiida

LAZHANSTNUALTEIYEY

130




SHATY

L =1 . ar o=
WAAWSNISISEUSTEAUSIBIYT (CLOS)

o = e 3 @
HAAWSNISISHUSSEaUUangas (PLOs)

Understanding
[Cognitive)

Applying
[Cognitive]

Analyzing
[Cognitive)

Analyzing
[Cognitive]

Precision

s tor]

Precision

Orgonization

[Psy

[Affective)

Valuing
[Atfective)

Valuing
[Affactive]

Applying
[Coagnitive)

Valuing
[Affective]

Anaolyzing
[Cognitive)

PLO1

PLOZ2

PLO3

PLO4

PLOS

PLO6

PLO7

PLO8

PLOS

PLO10

PLOM

PLO12

a7

03609463

o [-$ a a
niseanuuutazwau vt aUwaladudmsuseuunis
AR
Design and Development of Web-based

Application for Manufacturing Systems

CLO1: ?:m‘swsummmmms‘uﬁdQ!l'ﬁ\'rmuﬁa'uﬂﬁ‘mumvae
& < a PR
sruuiio IWlunsoonuuuSuioUwAIATud i ussUUNS

wAm

CLO2: AsizviazilSouimsuuImanisaan luulag
Ve duuauwainTuidausadussuunisude lae

Aratiaranuun ¥19370R waxUszAntniwiaeszuy

CLO3: 3iAs1ewininaiaziuImianiswauInouaaiu
uaUwAlatudmsunislveuiifiorvaduuiun

90 anTsu

48

03609471

alatdedniiadmsuseuunisuda

Generative Al for Manufacturing System

CLOT: Saszuuaz@an vl nszivgifeiiai
a a a a 4 . o oo
minzana s Avsnvlusruunsude lonAndefa

INUUR WDINA LAZHANT2MUANLDY

CLOZ2: AT 1EulasUseiiunans snuaiuIsoETsUvaanIs

Ivalaluiunagaanssy

49

03609495

Taswauysunisaddidnssussuunisuandiva |
Capstone Project in Digital Manufacturing System

Engineering |

CLO1: szl Ta AN s S HLAZYaN MR VBT E UL/
NSEUIUNTS SINTNNDIMAevATA IATEEAAaS AdAN
uardduinagy

CLOZ2: FmsievitazilSaunaunaidanuoessuunse
NSEUIUNTS 1AERANSUIBE 1891R wasn ST

UMUNSEWIVIAIAZ YD IINA

CLO3: Sinsxwayauazdansizmivuaiaualaseay 7

fmauasoeduapaiussuy

CLOZ: SRS I=UMHANSENUTDIMUIN NIATITUAD ANANILAY
Aureany laparileteniudedu

131




Do
-
c

WAAWEN15IS8UST2AUS18%7 (CLOS)

L5 - o
uaﬁ'wsmﬂssug‘szﬁuuangms (PLOs)

Understanding
[Cognitive]

Applying
[Cognitive]

Analyzing

[Cognitive]

Analyzing
[Cognitive]

Precision

[Psychomaotor]

Precision

[Psychomotor]

Organization
[Affective)

Voluing
[Affective]

Voluing
[Atfective)

Applying
[Cognitive)

Valuing
[Affective)

Analyzing
[Cognitive)

PLO1

PLO2

PLO3

PLO4

PLOS

PLO6

PLO7

PLOS8

PLO9

PLO10

PLON

PLO12

v v
CLOS: IATIZWIan MURaTUISSENUSSUITITW

1msEY wasnguneffiovasiuumalasenula

v

50

03609496

aa o

1ISBIRWIEN INIAINSTUSEUUNISHARDINA
Selected Topics in Digital Manufaciuring System

Engineering

CLO1: Sinsevuasszgnaniiugatumaluladaivalu

ATEUIUNITHAR MMz AUTUUS UNWS D uR LoV = AAN YA

CLOZ2: Jasizvnazil3 ouiiounuInien1svaun
UszAnEnwrassnilwimeiaulamomelulaiaiva oo

ATNTIIDAMUA VBIING LASHANSENUNLNEIYDY

51

03609498

Tryuiieg

Special Problems

CLO1: TasiznuasUsygnaninigaiunalulaifdvalu

nsEUIUNITHAG MMM EANALUS UMW e Tuw AN

CLO?: StaTievitazlToutiguuuimianisiaun
UszaAvEnwrnanilwieiadlasowmalulafiaiva 1ae

AataTanKUA V9I0R LAzHANTENUNIALIIDY

52

03609499

TASEIUYSANISAUAAINSSHSEUUNISHARATWA |l
Capstone Project in Digital Manufacturing System
Engineering i

(Pre 03609495)

CLO': A5 1WA N A0RRADITBNTEUUMS DNTEUIUNIS]A

a g o M. Yo w oae N P
wmuwunumamwumuawaa‘mmmwumh

CLO2: F1ASIZUHANISMNIUINS EULUUS DNTEUIUNITIN
YoyaItmuIamTnaany tRaUsxiius AnEnwuay

= Y & - o
ﬂﬁzﬁ‘nﬁuammummuwwmuwunumugaanau

CLO3: SwnsswaruAny 183700 wazamuwsoulunis

lUlvanue%e vavszuLUTansEUIunng

CLO4: fiasizvaayauazdansisvinanisaiiulasaei
Wusaaunazvaausuuzdsimnssuaaiuszuy

CLOS: Useiiiunanssnuraessuuns onssuIunish
w 4 ' y ». . o -
Wannluradunduaz dgaasnimnuanisentiueunte

= wa

CLO6: Uftaeulaseeulasiaiuluassoussadsdn
uazUURRINIIATEULAEN YU DA DIYD9

132




AMAFUIN .

WA1lAS95183%97 Couse Outline



5197391 03609171 M15YIANNITNSIUBULUTUNTY

—_

2 g oSNy A B B9

— — — — — —_
w iin W [N —_ o

2 m o ooy ol W

13

Advanced Programming #1

Advanced Programming #2

Introduction to Object-Oriented Programming #1

Introduction to Object-Oriented Programming #2

Introduction to Desktop Application Development

Introduction to Desktop Application Development and APl Usage
Introduction to Web Application Development

Introduction to Web Application Development and AP| Usage

Introduction to Mobile Application Development

. Introduction to Mobile Application Development and APl Usage
. Tools for Deep Learning Development #1

. Tools for Deep Learning Development #2

. Fundamentals of loT and Cloud System

. Tiny Project #1

. Tiny Project #2

374

Advanced Programming Laboratory #1

Advanced Programming Laboratory #2

Object-Oriented Programming Laboratory #1
Object-Oriented Programming Laboratory #2

Desktop Application Development Laboratory

Desktop Application Development and APl Usage Laborator
Web Application Development Laborator

Web Application Development and API Usage Laboratory

Mobile Application Development Laborator

. Mobile Application Development and APl Usage Laborator
11.
12.

Deep Learning Development Tools Laboratory #1
Deep Learning Development Tools Laboratory #2

lloT and Cloud Systems Fundamentals Laboratory
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14. Tiny Project Development #1
15. Tiny Project Development #2
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1. Introduction to computational mathematics for digital manufacturing 3
engineering and review of prerequisite mathematics
2. Concepts of ordinary differential equations and analytical solutions of 3
first-order equations
3. Techniques for solving first-order differential equations and engineering 3
application
4. Second-order differential equations and solution methods 3
5. Applications of second-order differential equations in engineering systems 3
6. Introduction to Laplace transforms and transformation techniques 3
7. Solving differential equations using Laplace transforms and engineering 3

applications

8. Review session 2
9. Fundamentals of matrices, determinants, and systems of linear equations B
10. Vector spaces, subspaces, and linear independence 9
11. Linear transformations and matrix representations 3
12. Eigenvalues, eigenvectors, and matrix diagonalization 3
13. Matrix decomposition techniques and their applications in engineering B
computation
14. Concepts of principal component analysis and singular value decomposition 3
15. Applications of computational methods in digital manufacturing engineering 3
and course summary
U 45
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Cybersecurity Landscape in Industry 4.0
Understand CIA Triad

Access Control Process

Cyber Threat

Cryptography

Hashing, Steganography

Network Protocols

Midterm Review and Case Study Analysis
An overview of ICS/SCADA

. ICS/SCADA Attacks

. ICS/SCADA Vulnerability Identification and Threat Modelling
. Securing the ICS/SCADA network

. IT/OT Penetration Testing Methodology (Part 1)

. IT/OT Penetration Testing Methodology (Part 2)

. Comprehensive Review and Final Evaluation
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Introduction to Cyber Physical System : architecture and framework 2
Basic of lloT (Industrial Internet of Things) devices and softwares 2
Concept of uses large, centralized data centers to provide on-demand 2
computing resources (storage, servers, Al/ML, databases)
Process of collecting, cleaning, transforming, and analyzing data 2
Industrial communicaticn protocols: Modbus RTU/TCP, OPC-UA, MQTT 2
Industrial of Internet of Things for predicetive maintenance 2
Fundamental of quality control and automated inspection in industry 2
Principle of automated inspection technologies 2
Industrial communication: EtherNet/IP, EtherCAT, OPC UA for connecting cameras, and PLCs 2
Introduction of digital twin technology in manufacturing 2
Application of digital twin in industry 2
Integration of automation and robotics in digital twin 2
Overview of Augmented and virtual reality (AR/VR) technology 2
AR/VR technologies and tools 2
Application of AR/VR in industry 2
37U 30
Fnudilaeufiing

Connect an industrial sensor to a eateway or controller 2
Publish sensor data to an MQTT broker and visualize 2
Configure and test Modbus RTU/TCP and OPC UA communication between devices 2
Datavisulize using iot platform 2
Integrate MQTT and loT cloud 2
Apply CPS, industrial communation and loT plateform for predictive maintenance 2
Use cameras, sensors, and software for quality control (QC) and automated inspection 2
Teach and train images of computer vision for quality inspection 2
Integrate inspection results with a PLC/edge device for pass—fail sorting 2

. Create a simple digital twin of a physical system 2

. Connects physical layers and data acquisition for visualization and analytics 2

. Integrate robotics and automation in digital twin 2

. Teach assembly procedures or maintenance with AR 2

. Test ergonomics, layout, and assembly processes virtually 2

. Evaluate worker posture, reach, and movement in VR simulations 2

594 10)
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1. Introduction to Industrial systems in the smart Era 3

Industrial system analysis is the systematic study of an industrial system

Steps in Industrial System Analysis

Types of Layouts and Material Flow in Smart Factories

N RGN

3
Tools & Techniques of process modeling and workflow analysis 3
3
3

Smart Factory Integration (Digital Twin, loT and Sensors Networks Automation &
Robotics, Al and Optimization and MES)

Fundamental of Reconfigurable and Flexible Manufacturing Systems (RMS & FMS)
8. Design of RMS & FMS for smart factory

9. Automation and Robotics Integration in smart factories

10. Human machine cooperation

W W W W Ww

11. Ergonomics focuses on designing work systems, tools, and tasks to fit human
capabilities and limitations

12. Concept of Lean-loT in smart factories

13. Application of Lean loT for manufacturing systems

14. Integrate Lean-loT with automation tools

[&N] w w (S¥]

15. Lean-loT for data visualization and analysis

EIPEY

&

wii 139



3787391 03609463 N13I2aNLLUULLE SﬁWUWL%U LOUNALATUEINIUIZUUNISHER

s

oo N o i B W

[ T e
b LW N = O

Introduction to Manufacturing Systems and Web Technologies

Web Application Architecture: Frontend, Backend, and Database Layers
Frontend Development: HTML, CSS, JavaScript, and Ul/UX Principles
Backend Development with Flask/Django/ Nodejs 1

Backend Development with Flask/Django/ Nodejs 2

Database Design: SQL (SQLite/PostereSQL/MySQL)

RESTful APIs and Data Communication in Manufacturing Systems

loT Integration: Sensors, MQTT, OPC-UA, Modbus Protocols 1

loT Integration: Sensors, MQTT, OPC-UA, Modbus Protocols 2

. Real-Time Data Handling with WebSockets and Time-Series Databases

. Security Considerations: Authentication, Authorization, and Data Privacy
. Deployment: Docker, CI/CD, On-premise vs Cloud Infrastructure

. System Testing, Debugging, and Performance Optimization 1

. System Testing, Debugging, and Performance Optimization 2

. Final Project Presentation

37U
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Course Introduction & Al Overview
Basics of Generative Al

Math Foundations for Machine Learning
Statistics for Generative Models
Introduction to Machine Learning
Neural Networks and Deep Learning
Deep Learning for Generative Models
Variational Autoencoders (VAE)

Generative Adversarial Networks (GANs)

. Training Generative Models

. Evaluation of Generative Models

. Applications in Manufacturing Systems
. Case Studies: Al in Smart Production

. Project Planning & Proposal

. Final Project Presentation

334
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Ph.D. (Electrical Engineering)
D.Eng. (Electrical and Electronic
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