3. NangATLazaIATdaeu
3.1 nangns

3.1.1 MUUnUILAAT 76 wlEnn
3.1.2 Iaseadravangns
MUUNUIAATIUARDANANEAT 76  vidlenA
(1) vuandvAnymaly 15 wilefa
TAeniFournseivluuiasngudnn S 12 wihedn fod
- NERAINYEAEANTLaTAIANAIENS 3 vein
- NEAINYILAENTARENS 3 whghn
- NEIYINEIMAR SLarANNAENS 3 mhefa

- NFIAVINARNYT aUFnY wazgUVSEANERS 3 widdedn
waglvideniseusiednlunguivdneg ladnlidesndt 3 wihede

(2) A v AN 55  wuqeia
nENAYMENRNIZNIIAINTTUINAN 43 wiqenn
ngNAYNAINRNIZNIIAINTTUINAN 12 wileia

(3) HUINIVUADNLES 6 wilenn

3.2 5789391

3.2.1 wandgdnemald waulitesndt 15 wihefe TiSsusunguividasdeluil
(1) nfudruyweAansuazdianaans iidenseuansedyaelull 9w 3 miefs
101-101 AU 1veRATHFRINOLNEAND NI SWRILNEIEY 3(3-0-6)

(Sufficiency Economy Philosophy for Sustainable Development)

winaasanamnssumansUndn a1v3vndeanssulni 11



101-102  Audunadedudsrulneuazdenulan
(Civic Literacy in Thai and Global Context)
101-103 miaaﬂLL‘U‘U@UL@@LLazqﬂﬁﬂmWLﬁamwmﬁuﬁﬁ’l
(Designing Your Self and Personality for Leadership)
101-104  N1FUIMITNIRUDL Y IY2AA
(Smart Money Management)
101-105  WalanyuyulagnIsiseusHIuAINTIY
(Community Explorer and Service Learning)
101-106  ngvneuazn1siilodlngsi
(Politics and Law in Everyday Life)
101-107  USTQuazauniun1IaTesais
(Philosophy, Religions and Life Style)
101-108  ndnassnAaniuazvinuznsAniiensSeuinasndin

(Principles of Logics and Thinking Skill for Lifelong Learning)

101-109  uywedURUSUAZNITHAIYARNA M
(Human Relations and Personality Development)
101-110  Im e lutinuszdriu
(Psychology in Daily Life)
101-111  owdeululangaly
(ASEAN in the Modern World)
101-112  9199555uANYN
(Civilization Studies)
101-113  Yinwen13ANG
(Study Skills)
101-114  Fsdnewily
(General Psychology)
101-115  deminendedu
(Introduction to Sociology)
101-116 wdnLATYgAERS

(Principle of Economics)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(2) ngaivImeuaznsieans  deniseuainmedveelull Swiu 3 widiedn

101-201  nwlneiiienisdeans 3(2-2-5)
(Thai Language for Communication)
101-202  anwnlneiitenisinaue 3(2-2-5)
(Thai Language for Presentation)
101-204  nwdanguludinusedniu 3(2-2-5)
(Daily Life English)
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101-205

101-206

101-207

101-208

101-209
101-210
101-211
101-212
101-213
101-214

m‘mé’ﬁﬂqmﬁamiﬁﬂmmﬁ?ﬂmi
(English for Academic Study)
mudinguiitenisiiausuuuiiontn
(English for Professional Presentation)
m‘mé’ﬂﬂquﬁamiaaUSﬁaaaummgm
(English for Proficiency Test)
nsWeulpnAsuiImesdmTunnAL
(Computer Coding for Everyone)
A1913U 1 (Chinese 1)

13U 2 (Chinese 2)

mmzﬁﬁu 1 (Japanese 1)

mw’liﬁﬂu 2 (Japanese 2)

AWUNE 1 (Korean 1)

AWUNIUA 2 (Korean 2)

3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)

3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)
3(2-2-5)

(3) nguvIMeIAmIERsLazAtinA1Ens iidenSeuansgivisielul dauau 3 wiefn

101-301  vinweRdviad nsuAnIssud 21 3(2-2-5)
(Digital Literacy for 21> Century)

101-302  InginsteyauarIunnn 3(2-2-5)
(Data Science and Visualization)

101-303  walulad@Teafionsiamnidad 3(3-0-6)
(Green Technology for Sustainable Development)

101-304 Miiﬂ%LLazmiEJEJﬂLLUUﬂ’J’]EJﬁ@LﬁE)a%JNui’MﬂiiuLLaSﬁqiﬁﬁﬂ‘Viﬂ 3(3-0-6)
(Logic and Design Thinking for Innovation and Start Up)

101-305 Msdeusevedasswdsdmiunnau 3(2-2-5)
(Internet of Thing for Everyone)

101-306  Veaweaesidimfionnudsdy 3(2-2-5)
(Living Lab for Campus Sustainability)

101-307  wialulagansaumne 3(2-2-5)
(Information Technology)

101-308  ARURILADTAIMSUNIIANILAZ ATV 3(2-2-5)
(Computer for Studies and Work)

101-309  FinduAwnday 3(3-0-6)
(Life and Environment)

101-310 e wnsiilogunmila 3(3-0-6)
(Healthy Diet)

101-311  adlludinusedniu 3(3-0-6)
(Chemistry in Daily Life)
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101-312  adinmaastuginuszdniu 3(3-0-6)
(Mathematics in Daily Life)

101-313  addludinuszaniu 3(3-0-6)
(Statistics in Daily life)

101-314  AdAAEASIUB1T8555 3(3-0-6)
(Mathematics in Civilization)

101-315  adfuwavanuuiazidy 3(3-0-6)

(Statistics and Probability)

(4) ngaivnadnel guAnen wazgunseatans TidenSeuainsedvmelul d1uau 3

nwne

101-401  ¥Im qUN1IT WAENITBBNAEINTEY 3(2-2-5)
(Life, Well-Being and Sports)

101-402  Aavzuazausdiflogundsamuiadin 3(3-0-6)
(Art and Music Appreciation)

101-403  feulveuazdrassdluasnu 3(3-0-6)
(Thai Appreciation and Unseen in Siam)

101-404  MIMUNILALDDNWUUAIUEU 3(2-2-5)
(Designing Your Dream)

101-405 oAz @ud uazAauznisaiiuiin 3(2-2-5)
(Yoga, Meditation and Art of Living)

101-406  NISANNINLTIATNATIA 3(2-2-5)

(Creative Photography)
wazliidanSausedvlunguivisineg dedudnlitesndt 3 wiqefn

3.2.2 MBNANIE WU 55 mihefn Ssununguinaialuil
(1) ngadvmananizndaanssulniy 91uau 43 mhein WiSewnusedzselul

152-103  n1stuswnsumauiiunasdmsunsauaumatni 3(0-6-3)
(Computer Programming for Electric Controls)

152-211  msiaszisasini 1 3(3-0-6)
(Electric Circuits Analysis 1)

152-104 msvszenaldnulisunsuuiaasinaeulniaaes 3(0-6-3)
(Applications of Programmable Logic Controller)

152-220 Aameanazlulaslusiwaiwes 3(3-0-6)
(Digital and Microprocessor)

152-318  sguumIUAY 3(3-0-6)
(Control Systems)

152-321  Biéannsolndinga 3(3-0-6)

(Power Electronics)
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152-328 1a3esdnsnalulii 1
(Electrical Machines 1)
152-329  \3esdnsnalulin 2
(Electrical Machines 2)
152-331  szuulniliangs
(Electric Power System)
152-332  UjuRnismimnssulni 2
(Electrical Engineering Laboratory 2)
152-333  Ufuinsma3minssulniii 3
(Electrical Engineering Laboratory 3)
152-411  AseenuuuszuUlni
(Electrical System Design)
152-412  YURnsmimnssulni 4
(Electrical Engineering Laboratory 4)
152-413  UjURnsmaIennssuli 5
(Electrical Engineering Laboratory 5)
152-495 YR smdemiauniimnssulni
(Special Topics in Electrical Engineering Laboratory)
152-490  w3suaniadnumnssulni
(EE Cooperative Education Preparations)
152-497  @unadnwIFnssuluii 1

(EE Cooperative Education 1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-1)

1(0-3-1)

3(3-0-6)

1(0-3-1)

1(0-3-1)

3(0-6-3)

1(1-0-2)

5(0-40-0)

(2) nguArndenianizmIanssuliin - Iwulidesndt 12 wiheds WdenSeu

nneivneeluil
152-491 Tasssniemnssululin 1 1(0-3-1)
(Electrical Engineering Project 1)
152-492  1asssianssuli 2 5(0-15-5)
(Electrical Engineering Project II)
152-498 annadnwdmnssulni 2 5(0-40-0)
(EE Cooperative Education II)
153-487 Aminssuiieaudsdu 3(2-2-5)
(Sustainable Engineering)
152-312  aunuuazaduwindnliii 3(3-0-6)
(Electromagnetic Fields and Waves)
152-431 lssdnsiniuazannildon 3(3-0-6)
(Electric Power Plants and Substations)
152-432  Fenssuliliuseas 3(3-0-6)
(High Voltage Engineering)
wangnsanamnIsumanstaudia a1viyimnssuliil 15



152-433  nstlesfiuszuulni
(Power System Protection)
152-421  msiaiszuulniimgs
(Electrical Power System Analysis)
152-434  JAINTIUADIAIN
(Ilumination Engineering)
152-435  vguiuaznisUssendldnululasivswaes
(Theories and Applications of Microprocessor)
152-436  nsfuadeuseliii
(Electric Drive)
152-461  LGUIYOILASNIIUARILYDS
(Sensors and Transducers)
152-471  WaRUNYUAEY
(Renewable Energy)
152-474  N159USNYLAZNITIANITNE WY
(Energy Conservation and Management)
152-475 Armnssuemeudlniindody
(Introduction to Electric Vehicle Engineering)
152-476  3AINTIUITTUUTILT9H
(Introduction to Railway System Engineering)
152-477 31/1mmseﬁazﬂaLﬁaaé’ué’m%’u‘imm
(Introduction to Data Science for Engineers)
152-478 miﬁauiﬁﬂﬁﬂﬁm%’uﬁmﬂiiuﬂaujzywigﬁwilﬁmﬁu

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

(Introduction to Deep Learning for Artificial Intelligence Engineering)

152479 Ingnmssusudiiowiu

(Introduction to Robotics)
152-481 a@naazialuladinIouny

(SCADA and Network Technology)
152-493  hdeiawniangsuluii 1

(Special Topics in Electrical Engineering 1)
152-494  ndefiAwnaiAnssulii 2

(Special Topics in Electrical Engineering 2)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3.2.3 NUINAYWADNLET U 6 Uenn baenseulusiginningeuluseau

U3Uy193909UnNINe1deasny ¥3evean uanuAnwdunnesIuNITTUTed

wangnsanamnIsumanstaudia a1viyimnssuliil
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3.3 WHUNISANED

LAUNISANE

wingnsenamnsIumansUndin a1vivimnssdlnih

N 1 aen1sAne® 1

SWEIY Fodw wuwnA
101-xxx e muInivAnuialy 3(x-%-x)
101-xxx sedvnnivAneiily 3(x-x-x)
152-103 | n1shusunsupeuitanesdmsunisauaumaliin 3(0-6-3)
152-211 MSIATIEIeashin 1 3(3-0-6)
152-220 | fdneanazlulaslusivaiges 3(3-0-6)
152328 | i3esdnsnaluiii 1 3(3-0-6)
594 18 wienn
W 1 mensAned 2
WEIVN Fodw wiena
101-xxx e mnivAne Ly 3(x-x-x)
152-332 | UfuRn1smnadennssuluii 2 1(0-3-1)
152-104 | nsuszendldaulusunsuuiiaaeinaaulnsaiaes 3(0-6-3)
152-321 | 8idnwsetindinds 3(3-0-6)
152-329 w3asdnsnalni 2 3(3-0-6)
152-411 | mseenuuuszuulnih 3(3-0-6)
152-490 WS BLEnAAANEIAINTTU NN 1(1-0-2)
374 17 wienn
i 1 magaiau
IV Fodw wiena
152-497 | annadnuddanssulnii 1 5(0-40-0)
374 5 %l
i 2 aemsfnendi 1
IREIY Fodw wuwnn
1015 | i manadndnuiily 3(x-%-X)
152-333 | YfuRn1smaimnssului 3 1(0-3-1)
152-412 | YfuRnismademnssuliin 4 1(0-3-1)
152-318 | sgUUMIUAY 3(3-0-6)
152-331 | szuuliinay 3(3-0-6)
152-00¢ | A n@enanIy 3(3-0-6)
152-00¢ | A U@RNaNIy 3(3-0-6)
594 17 wiena
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Wi 2 mensAned 2
WEIVN Fodw wienn
101-xxx e mnivAnw iy 3(x-x-x)
152-413 | UfuRn1smadennssului 5 1(0-3-1)
152-495 | UuRnsdeiiaunnddeanssuliih 3(0-6-3)
1520 | A ndenaniy 3(3-0-6)
152-00¢ | A n@RnanIy 3(3-0-6)
XXX-XXX I uaentas 3(3-0-6)
XXX-XXX I nFoNLES 3(3-0-6)
374 19 wilenn

3.4 A125UNY518YN
3.4.1 BUINIVIANEWIN2Y
NENIVINYBAERTUAZETIANAEAS

101-101  vdnUgvaATegianalisuiantswaLNddy 3(3-0-6)
(Sufficiency Economy Philosophy for Sustainable Development)
NANNITHUIAALATAIUANAYVDIUTYYIVDILATHIAINDLNE wdnn1s1 8o unis
LATYFANARTHAYNITIIITIUN NI m'mL%auiaﬂszudwqﬂ%’%ﬁgwaﬂLmﬁs@ﬁawalﬂmﬁ’umsﬁmm
Adsdunagidvinensfau sy nsdsadisludiauswadsfenstomiugvonasugia
‘waLﬂENLﬁ@miﬁ@umﬁé’ﬁﬂ@EJﬁﬂ’]iL%&JuifmﬂIﬂiﬂmw‘%aﬂiiﬁﬁﬂw’l
Principles and significance of the Sufficiency Economy Philosophy (SEP); basic
principles of economics and financial literacy; relationship between SEP, sustainable

development (SD), and sustainable development goals (SDGs); living in contemporary society

with SEP for sustainable development from project-based learning or case study

101-102  anuduwadissludsaulneuazdsaulan 3(3-0-6)

(Civic Literacy in Thai and Global Context)

an1mn1sainiensiles taswgia denu wazdnusssuvaanguussinasigg Ussiiulymisay
asfeludsnulan Ussmalneludnulan AnumaInmanen1a i musIsuLaenIzuIuNIIeAILAai
Huanna mnusunveudedsey nmsdmifiveanaleaarfuiinvoudedsmilunisdesunismain
anuduiusszninsanudunaidiostuaniug msimuivesUssma unumuagminiivesyaaaly
giugnaliisslnauaznaiiislan

Political, economic, social and cultural circumstances of various groups of countries;
contemporary issues of the global society; Thailand in the world society; cultural diversity

and global mindset; social responsibility; civic engagement and social responsibility against
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corruption; relationship between citizenship and developmental status of a country; roles

and duties of individual as a Thai and global citizen

101-103  nnseenuUUAUBIATyAanawiNaAudugii 3(2-2-5)
(Designing Your Self and Personality for Leadership)

N15ATIZRIEY N1333naues nstvualnineludin nsiaiuadanisviuauaily
AuLes Mywauyadnam msiasuairennuiulalunsegludsay mswamnmsyelufiansisas
mMsuugthpueaiionuUszsiulausnwuseddu mawaunzdin vinveayvedusiug sy
Wiy

Self-analysis; understanding one’s self; goal setting in life; self-esteem improvement;
personality development; self-confidence improvement in public; public speaking
development; self-introduction for first impression; leadership development; human relation

skills; team working

101-104  N1SUSWITNITRUDYIUIYRATA 3(3-0-6)
(Smart Money Management)

nMsufuinusediiu anduagniii Wivsnensdu mavimsnstuduyana uinnssy
M19n1583u Msamululssinalazitalsena n1suseiude ﬁuﬁalﬁuﬁ N3N UAE nsidu
AUTENOUNNS N1TUTMITNOIANITAMU NTRSEUMNUINEEM LarBaTAMNIINITRY

Finance and daily life; right and duty; financial goal; personal financial management;
financial innovation; international and domestic investments; insurance; loan; tax planning;
entrepreneurship; management of investment port; preparation for retirement and financial

independence

101-105  \Ualanyuyuuaznisiseuiiiufanssuy 3(2-2-5)
(Community Explorer and Service Learning)

nsBeudifeiuitiyury maenevmruiodumussiutamuazuuynansiannlag
Tiynrudugiuresnisteudsudussningissusazaudnguauy nalauaznsiasuvinuenisidnga
YU MIasrsnsildinsin finvensldFinuaginuedudeay msdeans msdeudiiiuAanssy
U3n1s Mmaianuaznstuideulassmaiion sianuazAanssuuimsyueu mawieunumion
gnauinifouasiniaungeuiiesesiunsiamsiannyuvunniifod sl uanissui 21

Learning on community context; community analysis to identify issues and
development approaches using collaborative community based approach among learners
and community members; techniques and enhanced skills in approaching community
engagements, community participation, social and life skills, communication; service
learning; project development and implementation for community development and
services, preparation for becoming community researcher and developer in variety

dimensions of sustainable community development in the 21" century
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101-106  nguanBuaznIsEladlndda 3(3-0-6)
(Politics and Law in Everyday Life)
ﬂgﬁﬂﬂﬁ%ﬂﬁiiulﬁlmLLazﬂ’liLﬁﬁNL“ﬁjaﬁﬁu nguunelnddifiieadedluiinusediiu a0
NOVIYUNG NYHNLBIYY FNTUU WYY nguanensngaunistyyn nuuNen1¥eIns wavnue
duq muanumsnitlagtuvesdsay
Introduction to constitutional law and politics; laws in daily lives such as Civil Law,
Criminal Law, Human Rights, Intellectual Property Law, Tax Law and other laws related to

current social situations

101-107 Uy uasA1auniun1sATataIn 3(3-0-6)
(Philosophy, Religions and Life Style)

NANUSTTYT ANEDUTDIANEUIRILAZAINAIAYVOIAAUIAUNITANTUTIN AIURLIBLAE
AMANYBITIANIUNANAIEU NaNFTTUIUNITANSIN AudIdeyvesda auns Jugy nswawinu
wazmsuAtymFinlaeldvdndasumamaunsineg mavszgndldifieairsanuduialunisiay
uazNIogTINAUgDuREIEuA

Principles of philosophy; religious teachings; impact of religion on living; meanings
and values of life in religious view; dharma for living; significances of precept, concentration,
and wisdom; self improvement and solution of life problems through religious teachings;

application for successful working and peaceful living with others

101-108 ndnAsINATERSUAzTinEzN1sARLansGouinaanTin 3(2-2-5)
(Principles of Logics and Thinking Skill for Lifelong Learning)

pdnasanaIans mnudiugiuresnszuaunsin m3dnidsdstouarguils nndenldvinus
msAnvdnselunisuddymfiuandieiu n1saadasizd nsnSeudieu Msfndunsied n1s
ARININY N15ANDE19TTITUY U N1TARUTEENA N13AnTNluYiAY N1SARLTINagNS N15An
WAUy1 AMSAAYTAINIT NSARATINATIA N1TAADUIAR LAZNITITEUIAIEAULBY TINYEN1TIE9
Lmdﬂmmilﬁamiﬁwmmmmmaam%ﬁm

Principles of logics; basic concepts of thinking processes: inductive and deductive
thinking; selection of various thinking skills to solve different problems; analytical thinking;
comparative thinking; synthesis thinking; critical thinking; considerate thinking; applied
thinking; conceptual thinking; strategic thinking; problem-solving thinking; integrative thinking;
creative thinking; future thinking; and self-study learning; skills approaching to various

resources for lifelong self development

101-109  UYBEHUNUSUAZNITWAIUIYARNAIN 3(3-0-6)
(Human Relations and Personality Development)
AMumInY a1 wagUsglovivesuyweduius anuduiusseninayanauasngumiieg u
damy nsUsuslmmunzauivaninwindeuludiay NeanIuARNAIN RAILINITNIYATNNINYES
yanaLiiensUufmadeay anuuandsseniteyana Az nsilangAnssuimungauuas
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15EMN1EIAY N1sadeauUTEulansAny AMsusInenisuimtlarn1siRaLiedeas
yadnanazmnzaniuaniunngal miaunrinuesyaseniseonidesiidaiaunagldnruni
gndasaINzaNiuanIUNT ol

Meanings, background, and advantages of human relation; interpersonal relationship
between individual and various groups in society; appropriate adjustment to circumstances
in society; theories of personality; individual personality development for social adjustment;
individual differences; leadership; appropriate behavioral practice and social manners; how
to create first impression; outfits, make up, and hair styles to improve personality and fit
circumstances; speech improvement through correct pronunciation and proper use of

language to fit circumstances

101-110 In e ludInYU2INIU (Psychology in Daily Life) 3(3-0-6)
LUIAANI9TMINYMaEN1TUTEENALTlUTINUSE 91T Wauinisuyed uadnninwagay
uansssErinsyana madlasuesuaridu mslinseifduiudszninayana nsiieudiaznis
$u3 n15pdla MsmIALRaIAN19eNTLAl N1FTANTANLATER AUNMAALAENITUTUM
Psychological concepts and application in daily life; human development; personality
and individual differences; understanding oneself and others; transactional analysis; learning
and perception; motivation; EQ improvement; stress management; mental health and

adjustment

101-111 awdesululangalvsd (ASEAN in the Modern World) 3(3-0-6)

nsidsuulasedilvgvenedefifuwaliulunadugudnanaasugiavedan nquussinai
f8nsnaAulamaasugiaseiugs uasiifnsamiezidsunlauiiasugiaveslan anuvine
vosoifouazandoulunisuuiuazaseguuduninisidugudnarsvedan Wamnn1svesedeu
wazUITTIANONTLU AN LATEENY LazdInuinusssy unumvste ke Usemelngly
niilan

Great change of Asia to be global economic hub; countries with high economic
growth, and potentiality to change global geo-economics; ongoing challenges of Asian and
ASEAN countries for adjustment and sustainability as global centralization; progression of
ASEAN and ASEAN COMMUNITY developments: politic, economic, socio-cultural aspects,
roles of ASEAN and Thailand in global stages

101-112 @138553uANY1 (Civilization Studies) 3(3-0-6)
13 TIUTid Ay TeesesTTunz Tunnuazay Susen galuTn gAnas galval nsdede
usanmanidyalvulanlugatlagtu nasuaunssudilanuluusdazyn gimdsmisusymans
wazasanyainmsssuvedinsuazUsemaioutulunguendeu
Major civilizations: both western and eastern; ancient age; middle age; modern age;

hand over intellectual heritages to the present world; outstanding masterworks of fine arts in
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each era; historical backeround and cultural heritage of Thailand and neighboring countries
in ASEAN

101-113 Ainwzn1sAnen (Study Skills) 3(2-2-5)
AuAvensAne BmsAnuilidugrinalussiugaufnu Fnueidududmiumaious
Tuepsswil 21 Msliviesayanazmaluladansauma VinwynsAsiiase nsAnegsiiansamn
ANUARES19ETIA N1svwduiin Inansnsug nsudmsian
Value of education; learning methods for success in higher education; necessary
learning skills in 21st century; use of library and information technology; analytical thinking

skill; critical thinking; creativity thinking; team work; public mind; time management

101-114 3n3me ikl (General Psychology) 3(3-0-6)

wnmsAnwazanudunnvesdeiner  anunusvewgingsy  Whviineesivn
IInewazau lunUfUR Mydudauasnisiul usegda Mateus yadnamuarauuaneng
FENINUAAR B1TUD! NAIWINTVRIAREYIlY aflaauasnisin ANNEAUNRIITaLagNITHRILN
FUNNAA N5 IAAENITHRUINULDS

Guidelines and background of psychology; behavior interpretation, objectives of the
subject and values of the practice; sensation and perception; motivation; learning;
personalities and individual differences; emotions; development of each step of life;
intelligences and measurement; psychological disorders; mental health development; self

understanding and development

101-115 &epuinendesdu (Introduction to Sociology) 3(3-0-6)

SvBnavesdanndenmadinuiifioyana an1unm uazunuInvesyanaludny Snswa
yosngusennAnssuvesyana lassainsesngy wazarmidugih waaRlunsihnu syveduius
A ANAIAYLAZITNUINITYRIANITUAN 9 lagieud1au AuRsynIanalulal wazaiu
Wasuuamalseeng

Influence of social environment to individuals, status and roles of people in society;
influence of norms on human behavior; group construction and leadership; attitudes
towards working; good human relationships; the importance and evolution of institutes by

ranking; technology progress and population change

101-116 ﬁé'nl,ﬂiwgmam‘ (Principle of Economics) 3(3-0-6)
vdnmluvesasugmansiindhoyas s1auazsinassmineIns wainssuvesiuilan
wnANAnEosesInUsElev nquininden ngnsanueadud aeldmnuidunuuastadesiis
fifmungunuresduduazuinisvestadunsaanlusanifinnsuvsiueganysaluas laiauysal
Jademsudauaznisnmvuatadenisudn lnegeludiuvesiuudadssuiioy
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General principles of economics regarding values, pricing and resource
management; consumer behavior; points of view on utilities; theory of choices; goods
reduction rules under the theory of cost and other factors determining demand and supply
of products and services of product factors in the complete and incomplete competitive
market; production factors and determination of production factors by shortening in terms of

comparative cost

nguivINTYILATNNTAaENS
101-201 menlnesitenisioans (Thai Language for Communication) 3(2-2-5)
nsldmwnlneiionisdeansluaniunisalsineg nsitsdulanny nénnsldnrwilunisna
Tiussginguirasduazmunzaufuniames n1serudulanny asuau uagiasevasienu
wannstinwlunsiigulugiuusiigeg
Thai language for communication in various situations; listening comprehension;
principles of effective speaking; reading comprehension, summarizing and analyzing

messages; principles of writing in various forms

101-202 mvﬂwmﬁamiﬁ%ﬁua (Thai Language for Presentation) 3(2-2-5)
nstimwlnednaueteyalugniumsalaneg 19 msdiawedeyan1aduninis s
thiauedoyan1agsia MsuansnnuAndiu Iiaszsiuaziansal msthiauedoyainiamsindode
nsidenidvemanisieasesamizaniasivseansnmlulsslevidenisAnwuagnnsiay
Using Thai language to present information in various situations such as academic
presentation; business presentation; expressing opinion, analysis and criticism; presentation
reliable information by using the right and effective communication channel for learning and

work

101-204 AM¥199ngeluTInU52INIU (Daily Life English) 3(2-2-5)
Aeme duau wae Tassadanndhiennsal wag fneelunisdeans lneuiuiivadely
PinUsyi1iu anvauladiuyana wazanunsaidagiu
Vocabulary, expressions, grammatical structures, and communicative skills with

emphasis on everyday life; personal interest topics; current situations

101-205 m‘u:n5\1nqmﬁaﬂ'ﬁﬁnwﬂmﬁmmi 3(2-2-5)
(English for Academic Study)
AyrdsAunau:  101-204 Mwdaingulutinuszdriu (Daily Life English)
msiininuedisnduiiiendendadvns nsils nswa N1seu Lensal NsWisy ez
AFNY
Practice essential skills in relation to academic study; listening comprehension, oral

presentation, reading, grammar, writing and vocabulary
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101-206 AMWSINgEEnIsLEUBLUUT TN 3(2-2-5)
(English for Professional Presentation)
wannIsye nsidentden Usylen Adion Tams nseenided wazn1snAluanIun1sel
A9 9] NITHARIAUAALILLAZNNTUAUBITRYINIT MTUNAUBNNGINT WaNITAUNYANIY
Principles of speaking; word choices selection of sentences, conjunctions, and
expressions; speaking in various situations; discussion, academic presentation, business

presentation, and job interview

101-207 miené’aﬂqmﬁamsaauﬁaaaummg’m 3(2-2-5)
(English for Proficiency Test)
yiﬁmﬂ’ﬁﬁﬂwzmﬂi’fmwﬁqﬂqwﬁ’q 4 g nnsila mawa M3s wazmdeuiiienisaey
foaeunnagiu AnliinAnuvduesiuiomuassunuuesdoaey TOEFL Hnmadaifuusylovd
dmsuinvedsu
Integration of four English skills for proficiency test; listening, speaking, reading and
writing. Familiarize students with the contents and format of TOEFL examination; practice

useful examination techniques

101-208 n1sdiUlAnABNNANDIAMSUNNAL 3(2-2-5)
(Computer Coding for Everyone)

Aruiugunadeulusunsudisnwilimon  msfnsdlwneu wdesdeiflilunindeu
Tusunsu n1sfndslausd mstssananadeaeuinudlal slnvesdeyauaziuls n1sfudoyaidi
wazn1shanimadns n1sldnuddmiaden mﬁ%muﬁﬁmugﬂ nsadaflandu lausiinig
AdaAansLaznsNin wagn1sUssendldiuaumunsiin

Basic knowledge of programming with Python; Python installation; IDE tools; Library
installation; executing from command line; data type and variable; simple input and output;
selection statement usage; looping statement usage; function definition; math and graphic

library and graphic application

101-209 n1¥13AU 1 (Chinese 1) 3(2-2-5)
AonuTnoAdsINIITUNANTZUY pinyin AENTUTEUIAL 300 AN Lazd1UIUAIN 9 0819
eldluFindszdriu dnaunnnrniu Teeiunisesnidesiignies
Phonetic transliteration using Chinese pinyin system; 300 vocabulary and simple
expressions used in everyday life; Chinese conversation practice, with emphasis on correct

pronunciation

101-210 A1¥13u 2 (Chinese 2) 3(2-2-5)
FUsAUnaY: 101-209 MW 1

n33euiFesUsslafiugiu mamddnyinnnauynsuiu-lne aununwiudeite
Fosiduiiaula Anwddmsiintusnuszana 300 f
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Composing basic sentences; finding words in Chinese-Thai dictionary; Chinese

conversation on interesting topics; 300 additional vocabulary

101-211 amendldu 1 (Japanese 1) 3(2-2-5)
st wn Munduutuiiugn Tassadeiuguresmmdiu ssuunseenidsaniwdiu
ANANY ey d1UIUBENNEY YiNEeN1981UUTE AR 1998LA NS UM NBIBITIA UL LA ANY
AU
Listening and speaking of basic Japanese; basic Japanese structures; Japanese
phonology; vocabulary and simple expressions; simple reading comprehension at sentence

level; writing using Hiragana and Katakana characters

101-212 amendjdu 2 (Japanese 2) 3(2-2-5)
Judeduiou: 101-211 AU 1
Finwrnsiluaznaelaglilassadihonsaifidudoutu fdwi way dunuogide T
nMse1ufid wasdoueyanlussiuiefsnfuTinsesriu
Listening and speaking using more complex structures; vocabulary and simple

expressions; reading Kanji characters; writing at short paragraph level about everyday life

101-213 ,wwniE 1 (Korean 1) 3(2-2-5)
fadnws szunides uazsluuudsylen lassadisfiugiuresnivinivd srdwyidldly
FimUszariu vinwzmsilaasnsyn Wuuselonaununenaneildludinusesiiy
Alphabet, phonetics and sentence patterns; basic Korean grammar structures;
vocabulary for daily life; listening and speaking skills emphasis on simple conversations for

daily communication

101-214 AMwUNME 2 (Korean 2) 3(2-2-5)
AdeAunaw: 101-213 MwINIvA 1
Winwenisilaaznisyalagldlassasisheinsalveaniwinmandudeutu unaunuiegis

a o w

e wag Adnvinliludinussdriu fisenssuuaziBousyamieriuinusyar ulaglddmou
28194y

Listening and speaking with more complex Korean structures; simple conversation
and vocabulary using in daily life; reading and writing short paragraph about everyday life

using simple expressions

NgNAYIINYIAENTuazANIAAIEANS
101-301 WinwAIadmTuARITTEN 21 3(2-2-5)
(Digital Literacy for 21° Century)
Ausiugiunsldaunenianed mavdsunlamanalulad msdanisasielsidae
welulad nsdnwianuvaendemapdradesdu anudsdunisldnumadumesidauasdau
vaulatl ngmnefivaiineitesiudinysesriutazanuiuiaveudenisufianiludenuesulat

wangnsanamnIsumanstaudia a1viyimnssuliil 25



N9YEINTINNNSRIUNIATYR n1stedudmnedumeditn nisliudnisvesisuiaiiudumeside
NsaANEaNAaMUATTa Nsldaulisunsudingnuy mMsasdulingiin n1sea1nadva

Basic knowledge of computer usage; disruptive technology; modern technology
management; basic cyber security; risks and risk management of internet and social media;
daily life-related digital laws and social media responsibilities; online financial transactions;
online purchase through e-commerce services; e-government services; digital society

balancing; office application usage; info graphic creation; digital marketing

101-302  ngn1sdeyauazdunnm 3(2-2-5)
(Data Science and Visualization)
Auiug s nsdoya dumedidnvesasands msliussleviuaznisnsemiing
aumnzaulunslideya mswansnmdoyaiiensdnduls Annmsiinszsiteyameuendiady
Basic knowledge of data science; Internet of Things; usage and awareness of
sufficient information given; data visualization for decision making;, data analysis with

applications

101-303 walulad@ideaientsnauiidedy 3(3-0-6)
(Green Technology for Sustainable Development)

WVAINENIUNILADN WERIUNALNY N15BUSNYLAZNITIANITNAINUY N1TaRvRTY HER
awAden msdanshddgunuditer S5dnstiendadug asueuasin asuaunlaniul n1s
Jansuansznuseduwindeudemaluladadislu

Alternative energy resources; renewable energy; energy conservation and
management; waste reduction; green productivity; green supply-chain management; product
life cycle; carbon credit; carbon footprint; management of environmental impacts using

modern technologies

101-304 msn:LLazmiaanLLUUﬂTmﬁmﬁaa%Nui'mniiuttazqsﬁﬂmj 3(3-0-6)
(Logic and Design Thinking for Innovation and Start Up)

LIAR NTEUIUNTT WaginuedsAnlonisoenuuuuinnssunargsAalal msdsaatam
MsszEANANAn  MTTEiiiedisannufensiwiTwesldnu nmseenuuumsudtlymi
AsImLALFDINSTuTaSswesflduuaznsaiuaiudeanisvesnatn ndnnnsaiisuinnssy
AULUU N13ANATEENSLunTndaunelaya

Concept; process; and skills regarding design thinking for innovation and start up;
customer discovery; brainstorming; customer validation; customer development; product-

market fit; prototyping; intellectual property rights protection
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101-305 MLPoudavasaTINGIEMTUNNAY 3(2-2-5)
(Internet of Thing for Everyone)
yhanudilanisdonsovesasinds ssdusznouiugiu nisdearsteyanisluuaznis
FourevatasInds sruuinanisilousoveassnd nsUseyneldau
Understanding loT; fundamental elements in loTs; communication and connectivity

of loTs; ecosystem; application of loTs

101-306 Howaansiidinieaudedy 3(2-2-5)
(Living Lab for Campus Sustainability)

VaNNIVeWBMARDINTTIA LaznsUszendldmdnnsdsnariiowdlutlymvieRmun
pimsuazdanndeslunminendsgainudadu msaewvudiasafievensnanazuszgndldly
goufiaug wazluruiailugduld nsusmslasinis Tnewudunseentuuiariaulens
anuiilousendandsnuegnedsby

Principle of living lab and its application for solving problems or improving buildings
and environment in the university campus for sustainability; building an innovative scalable
model for the effective project based implementation and knowledge transfer; project
management emphasized on designing and developing buildings for sustainably energy

saving

101-307 wialulagiansauma (Information Technology) 3(2-2-5)
wAniefumalulaBreufinmed drulsenouvesssuuaeufinged wihdins vhauves
g15auasuazweiuag szuumsdeanstoyauaziaietioneuiinmes maluladdeUszay Sumeside
uarnsuszndldnu mafududeya malfnulusunsussnanad msafaiumadou
Concept of computer technology; components of computer system; the functions
of hardware and software; data communication and computer networking; multimedia
technology; internet and application; data retrieving; word processing implementation;

developing basic Webpage

101-308 ABNNANDIAIMIUNISANWILAZNITNIIU 3(2-2-5)
(Computer for Studies and Works)

aNN1TINNITTeYARATaTAUMA Uselnnvesiiludeya danaifiuuwaznisunlanddaym
g3n33udidnnseind nuunawaluladaisaume 9385550 01TnnazATRIAUADNTIILADS uaz
winltuwes wealuladarsauma nsldenulisinuasieinnuy Tusuasuiausu

Principles of data and information management; types of data files; algorithm and
problem solving; e-business; computer laws; computer ethics; computer careers and
certification; trends of information technology; spreadsheet implementation; software

presentation
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101-309 #InfuAawindon (Life and Environment) 3(3-0-6)

AMUFUTUSTENINTINAVAMINGON AUAIFYVEIMSNEINTTTTUYIR WEWY N5
Lﬂ?iauuﬂawaﬂaﬂLLazQﬁmmﬂ MmNy AN ouUATNANTENUADLANITHAZNS
adoanumainuatonstinin mseyinvawnden nslfmaluladdinmuazndsunauny
nvisneAsnden MIdiuTinaamdnUSsguaTugianeies

Relationship between human and environment; significance of natural resources,
energy, global climate changel; awareness of environmental problems and impacts: from
pollutions, loss of biodiversity; environmental conservation; application of biotechnology
and alternative energy; environmental laws and laws; lifestyle following philosophy of

sufficiency economy

101-310 81MSINOFUN IR (Healthy Diet) 3(3-0-6)
AUAIAYUATUNUINYDIBIMNTHBAVAIN LATUINTITHAENANIUIINGIMT 8IM1siiulsA
Tnwuinsifienistlesfuuaznisiatalsn 01msdunid msuusgenms nsUuiounagniaiden
\HEU899IMNT AMAMKAEALUABAABUDI81NT RaNNtATUINTS ATUAMUDIMT ATIILTE
SUENfﬂiLﬁ%ll@Wﬂ?iLLagmaﬁﬁm%Lﬁ%N@WWWi u'ﬁl@ﬂiim@’m'ﬁLLﬁ%ﬁﬁﬂ’]\‘]G}a’m%QQE]W‘W’WQGUQTW
Importance and roles of nutrition to health; nutrition and food energy; nutrition and
diseases; nutrition for prevention and therapy; organic diets; food transformation;
contamination and food spoilage; quality and food safety; nutrition labels; food stability;
belief of supplementary diets and dietary supplements products; food innovation and

marketing direction of healthy diets

101-311 1AdTuYINUSZI1TU (Chemistry in Daily Life) 3(3-0-6)
ANudIFyUenal daa1suarn1ssuungaans languaransusznouniuaiifididaly
FAnUsee1Tu Fa1ns35uAnazddunsisi e1uarasanin AvoludLasta3esdans a15uaild
Aelminuziss arswedifiduasivildludinUsesriu nstlestusazudivainaisiad
Essence of chemistry; matter and their classifications; metal and chemical
compounds in daily life; natural and synthetic colors; drugs and addictive drugs; detergents
and cosmetics; carcinogenic compounds; toxic compounds used in daily life; chemical

prevention and alleviation

101-312 ARAAEASIUTIINUSEINIU (Mathematics in Daily Life) 3(3-0-6)
pssnmansidestunaznislivema isvadefunnilUldludiauseiiu msussgndld
arudmsadinmaniifiomutanumnetoyavnsada msuszgndlinnudidowiumandaemans
Wensuitamuassnauldluiausesiiu
Logic and reasoning; Geometry and implementation in daily life; application of
mathematics for statistical interpretation; application of fundamental mathematics for

problem solving and decision making in daily life
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101-313 @R ludInUseandu  (Statistics in Daily Life) 3(3-0-6)

arwdidestuieafuadi nmafunuradoya metufindeyadiui dodseiuseing
Uszdntu matufindeyansgsia manaadiidesiuauinduegnaie nsUssgndldanug
Jestumeadaluiinusesrfuiionisdadulalunisraununislding msviuenanisamu  way
NITNEINTEIDINTA

Basic knowledge of statistics; data collection: demographic data, daily income and
expenses account, business record; basic statistics and probability; application of basic
statistics in daily life for decision making: spending planning, predictive investment, and

weather forecast

101-314 adlaAanslua1sesssu  (Mathematics in Civilization) 3(3-0-6)
wé’nLﬁyaqéfuLLazﬂ’@ummwmmﬂﬁwﬁmmé]’aLasuLLagizuumiﬁmImaﬁﬁ";Lamﬂugwu N3
Unedavluussendliluniasuiadinuasasinaudi seuun1stiudIuIulasiaIuINI5Y8IAY
Fuldldmeadmidesdiu mnudiugumemssnidaiaay
Fundamental principle and development of numbers and thinking system with
numbers as the base; application of numbers to geometry and trigonometry; numbering
system and development of basic statistic possibilities; fundamental knowledge of logical

numbers

101-315 aﬁﬁua“ﬂ'amma“lﬂu (Statistics and Probability) 3(3-0-6)

mﬂmmaamummmam AIMURUYVDULYALAY ﬂ’]’ﬂ%ﬂi”IEJ“UUWNﬁiﬂf\] aﬂwm”%waua
N195309 aﬁmimmwmmama wqwgmmm% sifudoady mLL‘lJiaﬁ,J AITLINKAIIAINE NIF
USELNUAINISEDR AALLUTUTIULAEEREIUBIUTEANT NTIATIZIAIANLUTUTIUTINLALA
duusyAvisanduiug nsvnaeuauufgiu

Fundamental statistics; meaning, scope, and usage in business; aspects of business
data; data collection; basic probability theory; random variable; frequency distribution;
statistical estimation; variance and proportion of population; analysis of covariance and

correlation coefficient; hypothesis testing

nguAYaRnE guAne wazguvseAans
101-401 IIn §UN1IT WANITDBNANEINTY 3(2-2-5)
(Life, Well-Being and Sports)

4uANMIEAUINNIY F0le asunl @Ry inafiny) wazn1siiendases N1sasaESugUAN
9 INsAu Madenldudnsusiquain o1 ta3osdrens ayulns uazndadueiauevsiildly
FndsririuliiAnanuasady mssenidinie auruazsavesnseenfdsnedilroszuuingg
Tusreme mseendineiiieladuaivanssanmvesiine wagniseanaanigludnuazyesin
Wilennsuvsdy
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Physical, mental, emotional and social well-being;, sex education; marriage life;
health promotion; health literacy and safety selection of healthcare products, medication,
cosmetic, herbs; food, nutrition and dietary supplements; value and effect of physical

exercises on various systems of body; personal sports and game sports practices

101-402 AaUzuazaunTiaguvanTWUadin 3(3-0-6)
(Art and Music Appreciation)

anufiferfuguniemans Aaurlusunuuvesanitnenssy nsnssy Ussduingsy
uniad wazn3enadad gaaduiaguesialy ussiunalademdmanuialy anusuisly
Aavy nsUssLliuauAmMIsaunIgy anuduiusseninedals auns Audin Aadsludindsedniu
wazamueauaslunuAalziauing o lugusfuedesdloasslasinlaasadqurdsnmeedin
YOI

Aesthetic knowledge; art in the form of architecture, painting, sculpture, dances and
music; arts in major eras; inspiration behind pieces of arts; art appreciation; aesthetic
evaluation; relationship between arts, music and life; art in daily life; the value of arts as a

tool to sustain the human mind

101-403 deulneuazdrassdlugeu 3(3-0-6)
(Thai Appreciation and Unseen in Siam)

Qindvesdnulng Aadzuasinusssy suusssudoudssndlve wndnvalanudulne
usanmanityyridaae inagilanazaseuninisfinu afnnadeuazAnion 873n aun3
ugAat wegmsasiduiution wuvnseying Auneawszmeuniaradulve

Background of Thai society; arts and culture; Thai custom and tradition; identity of
Thainess; admirable and valuable intellectual heritages; beliefs and values; ways of life;

music; Thai dances and folk plays; conservation, inheritance and dissemination of Thainess

101-404 NIIMUNATERNULUUANENY 3(2-2-5)
(Designing Your Dream)

Andinwedassduidedaesiaulafouiinanudesnisresnuies deauufgiuuasls
wakalngldnuianmansanisne duaiuamamarudifefuamiguiinlnnumdaieusd
VAINTATY 80NKUUINMKUTIUTINTRYA TnTizideyalaglditnismunzay duasiznaiuesd
Aus dnauenwiAneg1nlussuumenssuiunisin nszuiunsdudutoya nszuIunswitym
LaznsEUILNSNAN WelriAnTinueiSeusnaonTin

Practicing skills in formulating interested topic from your own inspiration and ideas;
hypothesis formulation and reasoning based on related concepts and theories; reviewing of
information in relation to formulated hypothesis from various tools; data collection and data
analysis planning; practicing systematic process of thinking, data gathering, problem-solving,

and group working for the presentation of ideas in order to enhance lifelong learning skills
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101-405 Teaz au15 wazRausn1sAnduyIn 3(2-2-5)
(Yoga, Meditation and Art of Living)

nstinTeaziiiosenieuarinlaiia anununevedleay Usslenivesnisilnlons U
luaz Useidlupy asruseznou 8 Usensvedlens lunzenausUszinnens o Usianeug nsinauns
iiolonz MIseuaaglunsiinleny nMawieuaumdeuvessraniglunsiinleny domsuiduay
fomsszislunsiinlens gunsaiflilunsiinlons nénnsquanuuussisLLazAaUznsM ST

Yoga for healthy body and mind; meaning of yoga; benefits of yoga practicing; yoga
philosophy; history of yoga; eight limbs of yoga; categories of yoga asanas; pranayama;
meditation for yoga; relaxation for yoga practicing; body preparation before yoga practicing;
recommendations and precautions for yoga practicing; equipment for yoga practicing; holistic

health concept and art of living

101-406 N1FANBANLTIAT19ETIA 3(2-2-5)
(Creative Photography)

nsfnUfuAmaianisdienimegeitelaslindensdwitiodonazndodus Lile
afassananunmaeildluiinussd funagrielfifionisdn Seudnisdearsieninds msdn
psfUsznoudal fiugiunisdnesdusznounin nguidadiunes anunaundu yundos aunaves
A uasfunsaisasIAn MmNy uazamean WAUNSARALMANY

Practicing simple photographic techniques using mobile phone camera and other
cameras to create photography in daily life or for commercial purposes; visual
communication by using basic art composition, Golden Ratio Theory, harmony, camera

angle, balance, photographic creation and perspective

3.4.2 RUINIVANIL
n?ju’imué’nLaqumﬁmniiu‘lwﬁﬁ

152-103 M15lUTUNTUABNNAABSAINTUNITAIUANTNS LT 3(0-6-3)
(Computer Programming for Electric Controls)

yrvsaunau: 1l

nstinUfiRdeulusunsunenfiumes msUszendlinunesiamesiionismunumalyiii
N1355U wavadsdyan N159uwesWarasgUNIalTeToUNAUABLTIABSHIUN 1IN TABUNTY NBSH
gy nsideudefuisasiids lulasreulvsamefidesiu nmadeulusunsuaiuqudniuszuy
lulaspoulvsataos

Computer programming practices; Computer applications for electric controls;
interfacing of peripheral devices to a computer through serial and parallel port; connecting
to power circuits; introduction to microcontroller; control programs for microcontroller

systems.
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152-211  N19ATIZR9DTINHN 1 3(3-0-6)
(Electric Circuits Analysis 1)

AyrdsAunau: 1l

99AUIENOUVBINITINAN nuetleniu NUawABsYENH NITHUILTIRULAZNITWUINTELE
N1534A31292995 Wi wuuTuakazwuuwy Mgeinisiudou ngudvewmidukazuesdu n1sane
Touhdsnugean fifvdszquaziiviloni nanevaussvessassudunieuazduduass ng
asgieasiuinluanzasiiiifiunasdnaduley wlaweslaesunsy nshasgiidaludin
NIThEaay nasurnmasuaznsusudzamesunnwas 1asanua

Circuit elements, Ohm’s Law, Kirchhoff’s Laws; voltage divider and current divider,
node and mesh analysis, super position theorem, Thevenin’s and Norton’s theorem,
maximum power transfer; responses of the first and second order circuits, steady-state
analysis of the circuits with a single frequency sinusoidal input, phasor diagram, AC power

Analysis, power factor and power factor correction, three-phase circuits.

152-104 msUszendldaulusunsuianadnaaulnsaiaas 3(0-6-3)
(Applications of Programmable Logic Controller)
AvrUsAunau: ud
AnURUR nslduiinead nsWeulusunsuuanmasinezunsy nMalsulysunsuilandu
vdonlaezunsy nsleulsunsy HMI wieldon PLC Sunmiheedula nsfnseiiueadidniu
guUNIAlBUNM/ADWINY NMIUTEYNALTAIUNITAIVANNTZUIUNINGR  SUULATRUIY waz SCADA
PLC applications practices; ladder diagram programming; function block diagram
programming; HMI Programming for PLC operation with Touch Screen; PLC installation with

input/output devices; process control; network systems and SCADA.

152-220 fIneauazlulaslusivaivas 3(3-0-6)
(Digital and Microprocessor)

AdeAunaw: lud

Gl

nsgnaladn  7kea  uazduea leezunsunan  nsaddleezunsuaen  annUngnsuves

UINNNFTNBA  TEUUANAULAZSTA 293530 ladninalasyatinydy 29955
Lulpsluswaesuaslulasroulnsaaes SFawesuavwalys Bune/e1ving dumesiui s
UszgndldBunm/iewinadosiu nwesiawimes nsuvaserusenduiinea nsulasidnea
Wueruraen nsduwmesiva msdsulusunsudmsululasiusawesuazlulasnoulnsaiaasiie
awildanilutiagdu

The digital signal, number systems and codes, digital circuits, logic gates and
boolean algebra, integrated circuit, logic families (TTL, CMOS), timing diagram, state diagram
and implementation, microprocessor and microcontroller architecture, register and memory,
basic input/output, interrupt, basic I/O application, timer/counter, analog to digital
conversion, digital to analog conversion, interfacing, current programming language for

microprocessor and microcontroller.
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152-318 szuuAIUAN (Control Systems) 3(3-0-6)
yrdsaunau: Ll

WUUTIaDINALAAIERTU9TE Y Hedtuatelou wuudiassszuvlulamunaitazlauu
AMEA wuuTiaeudnainuasnanauatemInainessEuy ssuuduiuniuarduduans n1s
ATUANKUUITBULUALATUUUINTBUTA msmuqmwuﬂauﬂé’uLLasmmh UszLanvedn1sAIuAL
wuutoundy wwiAnuaztioulvweaaiissnmuessyuy FBnsmaaeulaiiosnIn szUU sTUUAIUAL
WUUSHIWITR 1159718094 UUMEABNTINDS LUzUINITIATIZaANELUY

Mathematical models of systems; transfer function; system models on time domain
and frequency domain; dynamic models and dynamic responses of systems; first and
second order systems; open-loop and closed-loop control; feedback control and sensitivity,
types of feedback control; concepts and conditions of system stability, methods of stability

test; automatic control systems; computer simulations; introduction to state space analysis.

152-321 Biannsaiindnnas (Power Electronics) 3(3-0-6)
wrdeAunau: 152-211 nMsaATizsashni 1

AaNyazvetgUnsaldiannsaiindinds laud laleamds Insawes nsudawmesiawuud
Wi weawnimawarleddN  nannsvesnsulasiu iedidudd Iuiagdund Indiedidu
103 wazlWiAdidued 2vasulasiunuuisiaiuus

Characteristics of power electronics devices, power diode, thyristors, power BJT,
power MOSFET and IGBT; principles of power converters - AC to DC converter, DC to DC

converter, AC to AC converter, DC to AC converter, resonant converter.

152-328 a3aeansnalwiin 1 (Electrical Machines 1) 3(3-0-6)
w1U9AURDY: 152-211 MTIATIZR9RT NN 1

1995hUAN nann1TURINsUTAN NNAIUNa-INHN s usaswatusmlues
wilwmdn weudashifiwaietuazausa wiouwlasuvesld ndnnisveaaissdnanaluiiuuy
MU iw3nsdnsnaliinszuanss aussousveaaisinsnaliinszuanss ﬂ'l'iﬂ’mﬂmmm%’suaz
Uosuuamasinilinszianss

Magnetic circuits; principles of electromechanical energy conversion; energy and
coenergy in magnetic circuits; single phase and three phase transformers; auto transformer;
principles of rotating machines; DC machines; performance of DC machines; DC motor speed

control and protection.

152-329 A309dnsnalwan 2 (Electrical Machines II) 3(3-0-6)
AydsAunau: 152-328 wn3esdnanaliiii 1
lassadvanasosdnsnaliiinszuaady  awuwdindnvyu Anusseudlasia

\sesdnsnaliiuuudaasiia 2sasauyavesiaiesdnsnaluliuuudslasda dnvazionzuesanin:
assuidsweaaiesdnsnaliiuuuddasta vewesddasiaviaudminans wiesdnsnalwih
wilonh 1 wla uay 3 wa 299sauyaveaaTesdnsnaluiviloni mmeaeuleesinsnalii
wilenth nmsmuauanudmemeslniumienih nstiesiuedosdinsnaludi
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AC machines construction, rotating magnetic field, synchronous speed, synchronous
machines, equivalent circuit of synchronous machines, steady-state power angle
characteristics of synchronous machines, permanent magnet synchronous motor, single
phase and three phase induction machines, equivalent circuit of induction machines,

Induction machines testing, speed control of induction motor, protection of machines.

152-331  szuulwininae (Electric Power System) 3(3-0-6)
Jurdedunou: 152-328 in3asdnsnaludi 1

lassainevessruulniings 29asliihidenseuaadu ssuudening AnanyMLAY
wuudrasavaaaiosduialii audnvuziazivuiiassemiioutasinds msfimosuay
LUUTIADIVRIENEAINIA MTdwmasiasiuudassesaewaida ﬁugmmaﬂwam‘lﬂai ﬁugmmaq
NIIANUINAIUAANTD

Electrical power system structure; AC power circuits; per unit system; generator
characteristics and models; power transformer characteristics and models; transmission line
parameters and models; cable parameters and models; fundamental of load flow;

fundamental of fault calculation.

152-332  UUANIIn193aInssulnila 2 (Electrical Engineering Laboratory 2)  1(0-3-1)
Au10eAunaY: 152-220 Aaneatazlulasiusivawes
N1IVAAUNEITUIRTDENNTINNE 19957908 wazlulaslusiwalweas

Experiments on electronic circuits, digital and microprocessor.

152-333  U{UAn15n193An33ulnWA 3 (Electrical Engineering Laboratory 3)  1(0-3-1)
AdeAuniau: 152318 SyUUAIUAN Wag 152-321 Bidannsedndria
mneaeduiosliRnisiieriussuumuen 2asiannsedndias

Experiments on control systems and power electronic circuits.

152-411  n1seenuuuszuulnin (Electrical System Design) 3(3-0-6)
deAunaw: 152-211 N5ATI8A995 kN 1

LLmﬁmﬁyuimmmmiaamwussuul%lﬁﬁ NI TaUIAULATUINTFIN JULUUYDY
szuunsdieindsliih aglwiwazanoiada saduaelidh wedesdleuazgunsalliin a3
Aualuan N1sUSUUTIANLIR NN HATNITRENWUUYAUEMES N1T0RNLUUNITHRIEIN
warnaana3edldluih niseenuuLIsasuawed ansdinan mssansleu warm1smdn sEuy
nifgnidy naduunssuadinms ssuumeiudniumsindandiih nseenuuuszuulidh
dmduenasmdlvd ermsflegendes waglsanugmamnssy sruuleaiuiin szuutesiulyilvgl

Basic design concepts; codes and standards; power distribution schemes; electrical
wires and cables; raceways; electrical equipment and apparatus; load calculation; power
factor improvement and capacitor bank circuit design; lighting and appliances circuit design;
motor circuit design; load, feeder, and main schedule; emergency power systems; short

circuit calculation; grounding systems for electrical installation; electrical system designs for
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office buildings, residential buildings and factories; lightning protection systems; fire

protection systems.

152-412  U{UAn15n193An550INWA 4 (Electrical Engineering Laboratory 4)  1(0-3-1)
Fu10eAUnaY: 152-329 LAsaddnsnalnii 2
nsneaaanedfuaLILwdnliin wazeseadnsnalui

Experiments on electromagnetic fields and electrical machines.

152-413  UUANIIn193AINssulndla 5 (Electrical Engineering Laboratory 5)  1(0-3-1)
Au10eAUnaY: 152-331 szuulninnias
Asneaauiefussuulnin  nrstestussuulnin waznstuirdausie i

Experiments on electrical power system, power system protection and electric drive.

152-495 UjUan1siadanaeniaIaInssulnili 3(0-6-3)
(Special Topics in Electrical Engineering Laboratory)
AyrUsAunau: Tud
nsneaedluresufiAnisiieituideinsaiuanuauladufiavresindnvmiorden
sufududunelulading
Experiments on Topics meeting special interests of the student or topics formulating

new technology.

152-490  w3puannaAnwIIAINTIULNHA 1(1-0-2)
(EE Cooperative Education Preparation)

yrdsaunau: Ll

nswssuaundenluinuesieg Adndulifutndne eldfiaiundendiazesn
UivReluaniuusgnaunis Misadestunisléindndugemiaduianssului agied
Uszansnm

The preparation for variety of skills necessary, providing to students to prepare them
to be ready for working in the enterprises utilizing electrical engineering profession,

effectively.

152-497  @vnafne3IAINTIUINAN 1 5(0-40-0)
(EE Cooperative Education 1)

AyrUsAunau: 152-490 w3suaniafnwiiainssulvii

nseenuftinuluaniulszneunsnelinismiuguaressifuguadildsunisueumne
nanuUszneuns nsdnrhusuginusaniefnunieliniswuzinnesenanseiivinuania
Anw1 msilausnaznsaeuUInUaUSy Inusantadne

The working with the enterprises under supervision of work supervisor assigned by
the enterprise; the completion of cooperative education thesis under the advice of the
cooperative education advisor; the presentation and oral examination for the cooperative

education thesis.
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1 a = a
nguAYNABNRNIZNIIAINTTUINAN

152-491  Iaseaudainssulniln 1 (Electrical Engineering Project 1) 1(0-3-1)
rUsAunaw: 1

thdnwifuseyaeaviafunduiauertelasinudeeansdivinw  lasvdelased
wustduFesiaulalutiegty  luavdvidmnssuliin - dnd@nwiazdesinisinuiiiontis
witmdelassnuiidenty Insdeumesnuiertunsineiaueiesiansdivinm

Students work either individually or in groups proposes the project title to their
advisor. The project title must be an interesting subject in the field of electrical engineering
for the time being. Students must study to find out solution for their selected project.

Report of this study will be presented to their advisor.

152-492  laseaudaanssulnin 2 (Electrical Engineering Project 2) 5(0-15-5)
AvrUsAuneu: 152-491 Tassniianssulni 1
aufiunsdavilassnunuideiildidenlfluseduiv 152-491 Tassudmnssulad 1
Msdaiysyananudvedassnuneldnisuugiveseransdivinulasenu nmstiaueuaznsg
gautniaUsyaninusiaseu
Continuation and completion of project assigned in 152-491 Electrical Engineering
Project 1, the completion of project thesis under the advice of project advisor; the

presentation and oral examination for the thesis.

152-498  @vinafne3dINTIUINAN 2 5(0-40-0)
(EE Cooperative Education 2)

yrUsAunau: 152-497 annadnwiimnssulaii 1

mseonuftRnuluaniulszneunsneldnismiuguaressiifuguadilasunisueumne
ndnuUszneuns nsdnrusuainusaniefnunielinisuuzinneseraseivinwania
Anw nsthiauenaznsaeulniUanuSyadnusaniadnu

The working with the enterprises under supervision of work supervisor assigned by
the enterprise; the completion of cooperative education thesis under the advice of the
cooperative education advisor; the presentation and oral examination for the cooperative

education thesis.

153-487  AAdnssusioanudsdu (Sustainable Engineering) 3(2-2-5)
yrusAunau: 1l

wanNsvesirnssuiienuidy ndnnsresniseenwuuiienudidy nswisuulas
LV]@IUI@EJ@EJ']QW@?]NU ﬂ']'ﬁ‘l_]'i"’LNU?Q%ﬂiGU'JWUENNaWﬂﬂJ"W ﬂ?iU@UWWW?UGUENNaC‘]ﬂﬂJGW LV]ﬂIUIﬁEJ
nsIANIININeIns sruuiuazldeivenudsdy sEUUeIANTANTIAULEN MseBNWUULIBNIATY
n15UsEeNALTmALLIAENAIUNALNY N15TANITNEINULEEsTUUlNTN LVIﬂIuIaEJﬂ’]T‘UUﬁ\‘iLW@ﬂ’J’]SJ
YyU
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Principle of sustainable engineering, principle of sustainable design, disruptive
technologies, lifecycle assessment of products, carbon footprint of products, resource
management technologies, sustainable water and wastewater systems, high performance
building systems, universal design, applied renewable energy technologies, energy

management and power systems, sustainable transportation technologies.

152-312  @unuuacAduwimaniniia (Electromagnetic Fields and Waves) 3(3-0-6)
yrvsAunau: 1idl

MIIATIEAnnNes auulnihadin Muazladidnasn AUNTuALG nszLanILaynsTLE
ALY AUILsivaNaTa Taquiimdn usawimdn anuwienh aunuuazeduusivanliding
Wasuulasuina auniswunaiad Aaufiauduaiaueuuiiussuu wesdRanmes
Vector analysis; Electrostatic fields; conductors and dielectrics; capacitance; convection and
conduction currents; resistance, magnetostatic fields; magnetic materials; magnetic forces;
inductance, time-varying electromagnetic fields and waves, Maxwell’s equations; uniform

plane waves; Poynting’s vector.

152-431  1sednsinviuazannileas (Electric Power Plants and Substations) 3(3-0-6)
yrUsAunau: 1l

Tnandd TsednslifiuaSeseusman Tsadnsliimaslot Tsednsluihdatunia Tsedns
Iolihwdsnunnudousan Tsednslafimdsh Tsednslwihmdsnuinndes uwdmdnumuio
Uszinnvosanilliinges gunsalluaniilniihdes msneumisesannilnihges anndlnii
gouonludh nstesiuinidmsvaniilniges szuunisdoasiu

Load curve; diesel power plant; steam power plant; gas turbine power plant;
combined cycle power plant; hydro power plant; nuclear power plant; renewable energy
sources; type of substation; substation equipment; substation layout; substation automation,

lishtning protection for substation; grounding systems.

152-432 3ﬂ’3n5‘5u‘1ﬂ1ﬂmﬁ§ﬁ (High Voltage Engineering) 3(3-0-6)
AvrUsAunau: ud

nstdauliiussiugaazussiuiuluszuuliihmas msdullalniuseiugedmiunig
nadey meallansinluiuseiuas anuduvesauliiiuazmaiafestuaniy. Msusnay
vaufia lndidnnsnUszinveanatuazueuds watianisvageulniinssduas driuaznis
Josfuin  msUszauduiusawin vuiumsdesluwdunazivg nstansifeafiavisa nns
Wavsngmsallalsin lassasiawaznisvituresgunsalliiiusegs weallan1seeniuuwaznig
Aindtaszuulihusags

The uses of high voltage and overvoltage in power systems; generation of high
voltage for testing; high voltage measurement techniques; electric field stress and insulation
techniques, breakdown of gas; liquid and solid dielectric; high voltage testing techniques;

lishtning and protection; insulation coordination; ionization process and decay;
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measurement of partial discharge; corona phenomenon; structure and operation of high

voltage equipment; high voltage design and installation techniques.

152-433 mstaanuszuulnin (Power System Protection) 3(3-0-6)
deAunaw: 152-331 szuulniiings

fugnumaliifiveanistlesty wieudauafesilotauasnauaiused gunsaitestuuas
syuutesiu nstesdunseuaiunaznisdesiuanuiiansesasiu nislosiunuuldamasis ng
Jostuanedsmaslagldsiadszaznie metesiuavdsiaslasldlnaoniiad nsdesiuusimes ns
dostumsoutadluiin mstlestuadesdnialudin mstlesiudaloy wugihgunsailiesfuuuy
A998

Fundamental of protection practices; instrument transformer and transducers;
protection devices and protection systems; overcurrent and earth fault protection;
differential protection; transmission line protection by distance relaying; transmission line
protection by pilot relaying; motor protection; transformer protection; generator protection;

bus zone protection; introduction to digital protection devices.

152-421  m5As1eUsEuUlHANA18e (Power System Analysis) 3(3-0-6)
yrdsAunau: 152-331 szuuluiinas

n1sAnalAssIenIsdarnsItendulni luaaliad nsevrulvaalnal n1s
ATIERNITAANATUUVELLINT NITIATIZANITARNATLUULdEaNNIRT A19IlATIERaie Tn WD
sruuliinAas Arsukuszuukaanadliineg1susznda nsiiAsuinesenALITuIT2e
Aasenlayluszuuliiaigs msauaussuulniimds audnvaemanamansvasseuulin
g gunsalluszuulihdnds msdeaduszuuluihmds wagszuunsnug

Transmission and distribution networks calculation; load flow; load flow control;
symmetrical short circuit analysis; unsymmetrical short circuit analysis; power system
stability analysis; economically electrical power generation planning; introduction of
computer software for the analysis of problems in electrical power system; the control of
electrical power system; dynamic characteristics of electrical power system; electrical power

system components; electrical power system protection; and grounding system.

152-434 3@7N55Ud84967919 (Ilumination Engineering) 3(3-0-6)
AgsAunau: il

5ITUVIAVDILAIHIN UAAINUATNANY UTeANTAINYDINITADIAIN ATATIVIAUAIEIN
WAZNTSARLEIATN NMINORAULANEINRINANEALLYE AUALTUSISTINLaadneiunSuD LY
M IALAZNITIALAIEIIMALNITIALANET9INTRIUURNT  USHnaikae AN INY0INTSdasEIe
wiasnillauasaing laun viaenld vasangesisalwus vaenueadn viaenwasduns uazvasnldey
Usgannuidugs manuauuatalnawaglaulil wasaidaulvuaznmadenld nsiwinuazesnwuy
plaanelunasneuenenis

Nature of light, light and energy spectrum, luminous efficiency of radiant energy, light

detection and light generation, nature of sight - human eyes and visual process, relationship
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between light and sight, units and measurement of light; quantity and quality of
illumination; light sources including incandescent, fluorescent, LED, mercury and high
intensity discharge; light control and luminaries, luminaries and their selection; Interior and

exterior lighting calculations and design.

152-435 wgufuasmsdszandldaulalasiuswaiyes 3(3-0-6)
(Theories and Applications of Microprocessor)

Ardefunaw: 152-220 Adneanazlulaslusivawes

szuvlalaslsiwawes lulasrerulnsaians msliyaddslunmaioulusunsu msdumesia
Augunsnimds gunsaldmiumsimuensawisiazgenuds fegrnsldnululasiussaweslu
nsmuaNgUnsainasuliind1ds 1wy nmsmuguaIesdnsnaliliih nsmugueIesinsnaly
gaamnssuuwazUuRnIsUssendldanuase

Microprocessor system; microcontrollers; the use of instruction set to write computer
program,; interfacing of power equipments; tools applied to develop computer hardware and
software; examples of using microprocessor to control power equipments such as the
control of electric machineries, the control of machines using in the industry, and their

applications in the actual works.

152-436 mstuiaioudaelnii (Electric Drives) 3(3-0-6)
Jurdedunou: 152-321 Sdnnseindids uay 152-329 ip3esdnsnaluli 2

drusgnevvesnistuiadoumeliiln audnvugvedlvan g1un1sinuveITEUY
Fuindou Bnsusnuewed mMsdaiiduaznsfvunvunn AudnvuzvesTIDakazaLEiTeu
gaaawaili ssuudundeunemesnszuanse sruuduindeunaimeinsruaady stuuduidou
woslh msUszyndldszuutuiedoulussuudnlusiBnsgnamnssy

Electric drive components, load characteristics, operating region of drives, braking
methods of motors, power transmission and sizing, torque-speed characteristics of electric
motors, DC motor drives, AC motor drives, servo drives systems, applications of drives in
industrial automation.
152-461  LYULYDIHASNITUEANYDS 3(3-0-6)

(Sensors and Transducers)

Ayrdsaunau: Ll

qﬂﬂszﬁmﬁmazmmmLﬁmﬁu NIUARIYDTUUUDUIADNUAZATNDS NATANITINAIIUAY
NIWARNLRTINANUAULANAI N1TInN1sInarevesmailagldimesuuulgund dwesuuunie
23 wazuuuIsiiay n1singuniinuulaildisnismieliin wuuldisnmsmadniuazuuuldsd
JULUUYINTINTEAUTD0MaT MTINTEAUTDRNIMUUNIATI buun1eden Lawn Feanudulelns
aunin Bl uagisniey &’ammmwf’%@m

Introduction to measurement and control devices; analog and digital transducers;
pressure measurement techniques; differential pressure transmitter; fluid flow measurement

includes primary meters, secondary meters and special methods; measurement of
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temperature includes non-electric methods, electric methods and radiation method; types
of liquid level measurement, direct liquid level measurement, indirect liquid level
measurement includes hydrostatic pressure methods, electrical methods and special

methods; conventional controller.

152-471  WaUnlWIEU (Renewable Energy) 3(3-0-6)
Agsdunau: Ll

mmﬁl,ﬁyméfmﬁaaﬁuswuwé’wuuazLmziqwé’mumuﬁau ANYANYDIUNAINGIY
viudsuludssmealng anuuansseanaluladiferundsnunuusssunialulagndanuiuy
VYUAGY WAIUVYUIEUDTIYU NEINULERITNE WEINUAN NAIUTINIA WEuauTauls
fufinw wdsruufatanw ndsnuanesiiuredinidedny wdanuanaduinig wad
Wounds msiiusnumdany ngvane uagngsuideusieg i’mﬁgqu‘[amaLﬁmﬁuwé’qmumuﬁau
LULDIN WA TUANUANAMN AT

Introduction to energy systems and renewable energy resources; potential of
renewable resources in Thailand; difference of conventional and renewable energy
technology; renewable energy such as solar, wind, biomass, geothermal, biogas, municipal
solid waste, wave energy, fuel cell, energy storages; laws, regulations, and policies of

renewable energy; economics aspects.

152-474  N139UINPUALNITIANITNENU 3(3-0-6)
(Energy Conservation and Management)

yrUsAunau: 1l

pdnnrsiugiuresnsldndsnuegadivssaniam wdnnsvesnisldndsnuedied
Usgansnmluormsuaglunagaavingsy msdanisivan ngmnowazdedsfuifatuniseying
WA N3IANSHaEMITIeTndanulueiasuaslunisgeainngsy Qmaﬂmﬂﬁmmﬂﬁmﬁ'a
nsldndsauegeiivsganinmlussuvdesaing ssuulinnuioulasnsvyuleutadoInIe wag
JEUUUSUDINIA UBLMBININQAAIYNTIN NITHARTIN UINTNITOYSNUNAINULAENITIANIT Uag
NTIATIENAIUANAINATYANENT

Fundamental of energy efficiency; principle of energy efficiency in building and
industry; load management; laws and regulations of energy conservation; energy
management and analysis in building and industrial; technical aspects to use energy
efficiently in lighting systems, heating and ventilating and air conditioning (HVAC) systems,
industrial motor; co-generation; energy conservations and management measures and

economic analysis.

152-475  Aeanssugnusudlnindedy 3(3-0-6)
(Introduction to Electric Vehicle Engineering)
IvrUsAunaw: ud
eupudlii Taun eueudliileuse srusudliiiudndulouse srsudliiitlduunnes
wazousudliieadidemas fofinrsanlunisesnuuueueudluin léud ernawarmansd Ay
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AUNIUNI VYU UTEANTNINY0ITEUUAINIAY U3aUReTe N150eNuUULATIALAIfIT Unas
w1 IHun uunmed guilesatmesuaivadidonas uawmasluiuazyaniunu 1iud 73
uowed alastanewmesrinuingna1s vawmeswdeni waraindsdaunuduewmes seuuns
5auumne3 Iud nsisaseed nsndadnedd nsvsawuuliane

Electric vehicles including hybrid electric vehicle (HEV), plug-in hybrid electric vehicle
(PHEV), battery electric vehicle (BEV) and fuel cell electric vehicle (FCV);, design
considerations including aerodynamic, rolling resistance, transmission efficiency, vehicle
mass, chassis and body design; energy sources including battery, supercapacitors and fuel
cells; electric motor and their controllers including brushed DC motor, permanent magnet
synchronous motor, Induction motor, switched reluctance motor; charging systems including

AC charging, DC charging, wireless charging.

152-476 AAanssaszuusLlecdy 3(3-0-6)
(Introduction to Railway System Engineering)

Ayrvsaunau: 1l

FTWUINITVOITLUVIUANINTN DIAUIZNDUTDITTUUTN RaNNaAId@nII0IfITa aouas
Rvduda daoll szuusesiumidn ssuuiusnena stuumstuiedoumuauausueime sl
svuun1siusnuuulaufinnarsiauuelsiinl ssuunstuiedoudeuawmesidadu ssuunisdgliih
winesabil szuulniinieludise ssuvenalidyginuasnisauausalil ssuulesiunisiiusalvl
msmuruifuguanaziivieya meluladsalnuuuenmuastuindouseusausivan

Evolution railway transportation system; elements of railway system; rail vehicle
dynamics, wheel and rail contact, bogie, suspension, mechanical brake system; velocity
control for motor drive system, dynamic and regenerative braking system, linear motor drive
system; railway electrification system, electrical system in rolling stock; signaling system and
traffic control, automatic train protection, supervisory control and data acquisition (SCADA);

magnetic levitation (Maglev) technology.

152-477 Ansnmsdoyailesdudwiuiains 3(3-0-6)
(Introduction to Data Science for Engineers)
AyrUsAunau: 155-102 nsdpulusinsuaeniimes
’JV]SJ’]ﬂWi‘UE)ZJ@ﬁ’]MiUﬂWi’JLﬂi?w%ﬁjﬂ’lﬂ’miimuauﬁiﬂﬁl ﬂ’]ﬁLLFJﬂ‘UE)ZJaLLauﬂ’]i’JLﬂi’]u‘VI'ﬂ’m
mamamumaﬁuauammfﬂwm ﬂ’ﬁi’]‘Ui’JﬁJLLﬁ”ﬂ’ﬁLLﬁG‘NNaGU’EJlIa ‘W‘Llﬁ’]‘usUE)\‘iLLN%%‘NL@?‘HUQ@@H@?VIN LS
ﬂ?i’JLﬂ'ﬁ’]uWﬂJ’aiﬂa LLUU‘"\]’]ﬁENIUﬂ'ﬁ‘I/I’]U’]EJ ﬂ'ﬁ’JLﬂ'ﬁ’]a'ﬂﬂ?iﬂ@]ﬂ@&luauﬂ?if\ﬂLL‘Llﬂ
Data science for engineering and business analytics; extraction and analysis of
knowledge from data or big data; data collection and visualization; basic of machine learning

algorithms such as data analysis, predictive modeling, regression analysis and classification.
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152-478 miﬁauﬁl,%aﬁﬂﬁm%’uﬁmﬂﬁuﬂzymuﬁﬂizawﬁtﬁaaéfu 3(3-0-6)
(Introduction to Deep Learning for Artificial Intelligence Engineering)
w1UsAUnaY: 155-102 nslsulusunsunsuiines
Anudiuguisafundnnisvestygussivg fugulassdisuszamiion Tassng
Uszamifieadimesisuyt laswieUssamidisunuuanusiduiazeon Tasstedssamifionnniine
i lasadnguszanniieniuudainuinis nsieuikuuEsumas
Basic knowledge of artificial intelligence; fundamental neural networks; recurrent
neural networks; long short-term memory (LSTM); gated recurrent unit (GRU); convolutional

neural networks; reinforcement learning.

152479 Ameimaususidesdu (introduction to Robotics) 3(3-0-6)
deAunaw: 1l

awsmvesvaluladviusud  saumansvesiusud fMtuedouresiusud Augiui
Sidnnselinddmiusiueud M3uivesiusud syuudoasuazmuaNvemiusud nslusLATIYLEUA
MsMaLRLNsIAABUTNazNTUTEYNALY

An overview of robotics technology; robot kinematics; robot actuators; basic
electronics for robots; robot sensors; robot communication and control; robot programming;

robot motion planning and applications.

152-481  anauazimalulatiiaiavne (SCADA and Network Technology) 3(3-0-6)
AvrdsAunau: 1l

AEINAMUNLNPVBIAIANTAIUENIAT  LUIARURIENIAT  TASsassan1dnunssuvetaninn
mMadoudefufufitinu  walulafinsotisdmivanian  msUsegndldauaniandmiussuy
SR LUIlR

Definition of SCADA (supervisory control and data acquisition) terminology; SCADA
concepts; SCADA architecture; operator interface; network technology for SCADA; SCADA

applications for automation systems.
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Topics meeting special interests of the student or topics formulating new technology.
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Topics meeting special interests of the student or topics formulating new technology.
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