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AUUUNANE
2564 2565 2566 2567 2568
1 70 70 70 70 70
Un 2 - 70 70 70 70
Ui 3 - ; 70 70 70
Ui a - _ - 70 70
54 70 140 210 280 280
Suuthinefinnninazau - - - 70 70
2.6 qUUTTUIUATULNY
2.6.1 UUsEUIUS185U (WUEUIN)
Yauuszuna
S189aLREATIYTU
2564 2565 2566 2567 2568
AI39NS AN 407,400 | 814,800 | 1,222,200 | 1,629,600 | 1,670,340
AamzLdou 2,112,600 4,225,200 6,337,800 8,450,400 8,661,660
RuganyuaINiguIa B _ _ _ _
U585V 2,520,000 | 5,040,000 | 7,560,000 | 10,080,000| 10,332,000
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2.6.2 qUUIZUIUSI931Y (KU8UIN)
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- Yaulszaa
KUIN NUY
2564 2565 2566 2567 2568

n. SUALTEUNTT
1. AlganeyAaINg 483,383 | 966,766 | 1,450,149 | 1,933,532 | 1,981,870
2. algdneanduau (lisaw 3) | 501,467 | 1,002,934 | 1,504,401 | 2,005,868 | 2,056,015
3. NUNSAN — — — — —
4. IANYTLAULNINEAE 407,400 | 814,800 | 1,222,200 | 1,629,600 | 1,670,340

594 (n) 1,392,250 | 2,784,500 | 4,176,750 | 5,569,000 | 5,708,225
<. wamu
ARSI 1,000,000 | 1,050,000 | 1,102,500 | 1,157,625 | 1,215,506
59U (V) 1,000,000 | 1,050,000 | 1,102,500 | 1,157,625 | 1,215,506
53 () + (V) 2,392,250 | 3,834,500 | 5,279,250 | 6,726,625 | 6,923,731
IUUTLNANE 70 140 210 280 280
AlIesioitnAne/au/l 34,175 27,389 25,139 24,024 24,728
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3.1.3 57939/N§UE15/YN %1 (Module)
a = Q&
n. NN NI
d1980 1 Aranswszsrnazysclevilinouuywd 4 wilein

001-102  FansnsEsInAUNSRALNTS B 2((2)-0-4)

The King’s Philosophy and Sustainable Development

388-100  guAngiiteLfiousnud 1(1-0-2)
Health for All
212-001 Usgloviiilouuyud 1((1)-0-2)
Benefit of Mankinds
aseit 2 anandunailiosuazPiaiidud 5  wddenn
950-102 TIndiA 3((3)-0-6)
Happy and Peaceful Life
895-001 walilesild 2(2)-0-4)
Good Citizens
aszil 3 nadudusznaunis 1 wdoeha
001-103 lewdegannududusznounis 1((1)-0-2)
Idea to Entrepreneurship
szl 4 n1segagnadiviniiu was n1s3Adiia 4 wileia
200-103  Ingalvsimeladiden 2((2)-0-4)

Modern Life for Green Love
TdnAnwideniseuivlunguindviadnuiu 2 henn
#1929 5 NSAALTITIUU NISAMLTIASTINZLAZAILAY 4 yienn

TdnAnwidenseudvlungunisAngassuudnuu 2 wulein
wae lHen3euIvluNguNIsANTMSINERAFNAVTILIY 2 Nihefn
81329 6 NYIANITHRENT 4 widqenn

TdnAnwidenseudvinwilunguaiwiiaznsdeanssnuu ¢ wiein Loy

[y

= a a dy 1 a v
NsReNIvISEUTURE T UALILULIYY O-NET Awdangy
= o ¢ = A
d1980 7 quvseAtansuazn 2 wiqeia
Tndnfnwidenseudvlunguaunsemansiasinidnuam 2 niieis
a =l ) a
A EeNn 6 wghn
Tdnfnwdoniseus1eIvaNNauaseImMUANSIINTIEIFWTONUVBINUIN
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1) NFUIPINUFIUMTINGIAEATUALIAINTTUAENAT 26

200-111

200-112

200-113

200-114

200-115

200-116

200-117

212-181

212-251

237-111

glandenssy

Into Engineering World
mﬁmmam%ﬁugmﬁm%ﬁmm
Fundamental Mathematics for Engineer
Mandfiugiudmivimnsg

Fundamental Physics for Engineer
wilfugudmsuimng

Fundamental Chemistry for Engineer
ﬁugmlﬂﬁwﬁm%’mm’imﬂﬁm

Basic Electrical Engineering
ﬁugmmiL%uiﬂit,mimauﬁama%ﬁm%’uﬁimm
Basic Engineering Programming
LgﬁEJuLLUUeJmmim‘ﬁugm

Basic Engineering Drawing
aunsideyiusiazNnaLAAR
Differential Equation and Vector Calculus
ngufauwivantni

Electromagnetic Field Theory
TARIFINTTY

Engineering Materials

2) NNIVUANIZNIAINTTY 78

AY1UIAU

212-101

212-111

212-131

212-161

212-190

39

Ufuinsiennssului 1

Electrical Engineering Laboratory |
2935l

Electric Circuits
wannsdiannselingd

Principles of Electronics
ényan1sdeans

Fundamentals of Communications
Ufuinislulasluswalees 1

Microprocessor Laboratory |
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“uenn

2((2)-0-4)

3((3)-0-6)

3((3)-0-6)

2((2)-0-4)

3((2)-2-5)

3((2)-2-5)

2((2)-0-4)

3((3)-0-6)

3((3)-0-6)

2((2)-0-4)

$d28nn

$d28nn

1(0-3-0)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

1(0-3-0)
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212-191

212-202

212-203

212-204

212-205

212-221

212-232

212-241

212-242

212-252

212-290

212-307

JEUURINA

Digital Systems
Ufuinsimanssulih 2

Electrical Engineering Laboratory I
1ASEUIUIALEN

Mini Project
w3nsfleTauaznisTanalui
Electrical Instruments and Measurements
Ui URNssTUUAILAL

Control Systems Laboratory
nsuUasndasunalui
Electromechanical Energy Conversion
19AshaEsyuUBannIeing

Electronic Circuits and Systems

YAIVH Y NULAL TEUULALNNTINABUTUAY

Module : Signals and Systems and Numerical Simulation
isUUMU@uLamﬁiaLﬁm

Continuous-Time Control Systems

Aduwtwmanlyii

Electromagnetic Wave

Ufuinslulaslusiwaises 2

Microprocessor Laboratory I

N9 3UUlATIU

Project Preparation

UAD 2

3((3)-0-6)

1(0-3-0)

1(0-3-0)

3((3)-0-6)

1(0-3-0)

3((3)-0-6)

3((3)-0-6)

5((4)-2-9)

3((3)-0-6)

3((3)-0-6)

1(0-3-0)

1(0-2-1)
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AYUFDNRANIZLVU 39 wUYNn

TnAnwardeadendou 1 waudienan 3 wuduiidagou leuwn

(n) wansIv g

(%) wyudnlnideans

(A) LvnsIBiannseding

TaetihdAnwazsoadonsuuuumsang Jauseenidu 2 maden fe

1. mMagenund

2. Madenaniadnw (Mssewivianiadanwidumsinauluaaiulsenauns
wionthenufinnadu s Wivimnzay Wussezan 1 mamsine Tnethane

ALADILUNITAILUAIUNTOUNDURNIIU 30 F2L9)

(n) wyus3vrlninaas
A1 madenUni Unfnwiasfsassusiedveeldll I1uiu 7 vdaeia

212-300 NISHNIU laitfoanin 320 Falas

Practical Training

212-601 lassauieanssuluii 1 3(0-9-0)
Electrical Engineering Project |

212-402 lassnamnssulni 2 3(0-9-0)
Electrical Engineering Project |l

212-403 &N 1(0-2-1)
Seminar

wenIndinAnwazdesseungIvmnunwuuininihdddlanvualianngun 1

ianue 29 mihefen wagideniseuainngud 2 dnlitdesndn 3 wiiede
n2 madenaunafne dnfnwivzdesiouneivisieluil 91w 10 mihefa

212-400  @nfafnw 6(0-40-0)
Cooperative Education

212-401 lpseaudennssulaia 1 3(0-9-0)
Electrical Engineering Project |

212-404 ipSBNARAAANE) 1(0-2-1)
Pre-cooperative Education

uaﬂmnﬁﬁﬂﬁﬂmwé]’mﬁauiwsﬁﬁmmuﬁLLﬁuuﬁsmT,Wﬂ']ﬁwﬁqlé’ﬁmumﬁmﬂﬂejmﬁ 1

(%
Y

PIUUA 29 UUIBNA
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ngx 1 wauIywinas

212-222

212-301

212-302

212-312

212-313

212-314

212-323

212-324

212-421

212-426

nsuanLazaseiaaluii

Electrical Power Generation and Transmission
Ufuinsimnssulavhiigs 1

Power Engineering Laboratory |
Ufuinsienssuluiifiigs 2

Power Engineering Laboratory I
AMINTIUADIAIN

Illumination Engineering
nseonuUULAzAnResy ULl

Electrical System Design and Installation
Fenssulnihusaduge

High Voltage Engineering
diannsetindmas

Power Electronics
MTIATIERsEUU NI AES

Power System Analysis
nstlesiuszuuluinmas

Power System Protection
YAIVINAIN UMY UG ULALNITIANITNAIY

Module : Renewable Energy and Energy Management

ngu 2 wruadvlnnaings

212-292

212-325

212-343

212-344

212-345

212-382

nsdeanstoyauaziietioeuiames

Data Communications and Computer Networking
svuudundeusianiesdnsnalih

Electric Drive Systems

P30t IngmAmNITULAENNSAIUANATEUILNS
Industrial Instrumentation and Process Control
N159BNKUUTFUUAIUANLTILLAR

Model-Based Control System Design
AAIUANLTIRsINsYlnlusunule
Programmable Logic Controllers
fadindadunaznmsiinnesitoyadosiy

Linear Algebra and Introduction to Data Analysis

UAD 2

3((3)-0-6)

1(0-3-0)

1(0-3-0)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

6((4)-4-10)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)
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212-394

212-395

212-411

212-412

212-413

212-414

212-415

212-422

212-423

212-424

212-425

212-427

212-441

212-442

212-443

212-471

212-472

212-473

ATYINTATUUUTIADITEUY
Systems Modeling Language
lasasnetayauazdanasiy

Data Structure and Algorithms
syuulniuazssuudygraduoins

Electrical Systems and Signal Systems in Building

NSUIMTIANITIATIAG

Project management

Y v1sruuetnihdmusaseliih
Module : Railway Electrification
FEUUDNIRA YU UVDITZUUTN

Railway Signaling Systems
NNTINAUIATINITLAZNITUSIMTIANITTZUUTN
Railway Project Planning and Management
mslasiiesasdnsnaluiin

Electric Machine Modeling and Analysis
AN INAET LT

Power Quality
lsslviiazaanillniges

Power Plant and Substation

v nnaluladeueudlnih

Module : Electric Vehicle Technologies
yvlasangliingansey

Module : Smart Grid
JEUUAIUANTETLATN

Fuzzy Logic Control
N30ONLUURINIVANAITA

Digital Controller Design
nsUssananad R Inoadiylnl
Modern Digital Signal Processing
Wdenamendmnssulniiias 1
Special Topics in Power Engineering |
Wdoawnimnssulninmas 2
Special Topics in Power Engineering |l
Wdoiawnmnssulniinas 3

Special Topics in Power Engineering |l

UAD 2

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

6((4)-4-10)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

6((4)-4-10)

6((4)-4-10)

3((3)-0-6)

3((3)-0-6)

3((3)-0-6)

1999 (x-y-2)

1999 (x-y-2)

1999 (x-y-2)
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212-511 ABULIDIHHDITHUUAINTS 1 3((3)-0-6)
Switching-Mode Converters |
212-514  szuUtuLAdsULUUUSUAIIILE 3((3)-0-6)

Adjustable Speed Drive Systems

(¥) uvua3vriwidoa s
21 Madendnd UnAnwaziadsausIedvsalul 91w 7 viiein

212-300 NISHNIU laitfoanin 320 Falas

Practical Training

212-401 lasssndmnssulni 1 3(0-9-0)
Electrical Engineering Project |

212-602 Tasesdmnssuluia 2 3(0-9-0)
Electrical Engineering Project |I

212-403 &N 1(0-2-1)
Seminar

o o v = a d' a A ° Y o
u@ﬂf\ﬂﬂu‘lJﬂﬂﬂ‘U']nga\‘iLiEJLUi']EJ’JSU']W'uJ‘VlLLSUUQ’JSUWIWﬂ']ﬁ@ﬁ']3ﬂ']‘1/1u@1'3%"|ﬂﬂ§jll‘1/l 1

ianue 29 mihefs wagideniseuainngud 2 dnlitdesndn 3 wiiede

22 MaLdsnaunafnel UnAnwazaeaseusiedvsellil 1uiu 10 wdiedia

212-400  @nfafnw 6(0-40-0)
Cooperative Education

212-601 Tassqudenssuluii 1 3(0-9-0)
Electrical Engineering Project |

212-404 ipSBNARAAANE) 1(0-2-1)
Pre-cooperative Education

wenniindnuagdesisuneinmuinmusivliihdeasidnmualianngud

1 Wavia 29 miein
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nay 1 waudvwndens

212-282

212-292

212-305

212-306

212-353

212-362

212-354

212-356

212-451

212-462

212-465

NANN1TIZULERAS
Principle of Communication Systems

nsdeanstoyauaznIaY RN Ines

Data Communications and Computer Networking

UfuRnisinsauuiey 1
Telecommunications Laboratory |
duRnsinsauunay 2
Telecommunications Laboratory |l
aneaalnil

Transmission Lines
nsAeanshdna

Digital Communications
E-COUEERIER

Optical Communications
IFNTIUALBINA

Antenna Engineering
Amnssululasim

Microwave Engineering
ﬂ?'ﬁ%@ﬂ?'ﬁU'ﬁ@(ﬂLL‘UUﬁ

Broadband Communications
NTIALEUNILBZNITEINT

Routing and Switching

ngu 2 wvuadvlwidenns

212-313

212-355

212-363

212-364

212-393

212-395

nsoonLULLarindaszuu i

Electrical System Design and Installation
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xoocxo | Fansedl 7 gunIemaniuaz i 1((1)-0-2)
XXX | AV NADNLES 3(x-y-z)

piph 17(x-y-2)
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SHAQIYN Fodun RN
212-300 | nsinau luiferndn 320 dalua
Ul 4 anannsfinwdl 1

SHAIYN Fodun RN
001-103 | lawagaruduiusznounis 1((1)-0-2)
212-601 | lasssdmnssuluin 1 3(0-9-0)
212-403 | duuun 1(0-2-1)
212-x¢x | AUNADARNIZUVUS 3((3)-0-6)
212-x¢x | AUUADARNIZUVUS 3((3)-0-6)
oo | sedvlunianin@nwily (den) 2((2)-0-4)
XXX | AV NADNLES 3(x-y-z)

334 16(x-y-2)

Ul 4 anannsfinwdl 2

AU Fodw wu2win
212-402 | lassauimnssulni 2 3(0-9-0)
212-xxx | AUUADARNIZUVUS 3((3)-0-6)
oo | sedvlunianin@nwily (den) 2((2)-0-4)
oo | sedvlunianin@inwily (den) 2((2)-0-4)
xoocxo | Fansedl 7 gunIemaniuag i 1((1)-0-2)

394 | 11((8)-9-16)
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SHAQIYN Fodun RN
212-x¢x | AUNADARNIZUVUS 3((3)-0-6)
oo | sedvlunianin@nwily (den) 2((2)-0-4)
oo | AMansedl 7 guniemaniuazivg 1((1)-0-2)

534 6((6)-0-12)

Ul 4 aannsfinwdl 1

SHAIYN Fodun RN
001-103 | lawagaruduiusznounis 1((1)-0-2)
212-601 | lasssdmnssului 1 3(0-9-0)
212-404 | wssNaniafing 1(0-2-1)
212-xxx | AUUADARNIZUVUS 3((3)-0-6)
oo | sedwumnnivdnuiiily (Feon) 2((2)-0-4)
oo | sedvlunianin@inwily (den) 2((2)-0-4)
XXX | AV NADNLES 3(x-y-z)

334 15(x-y-2)

U7 4 MANSANWIN 2

SWEIY Ia3W WU2BNA

212-400 | @nnadnm 6(0-40-0)

U 6(0-40-0)
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Tusesuimeivionadidsing 4 Unngeglitovesseinn fellanumnenmsiimsnsy fil
1. s183vUsAuRBunauY (Prerequisite)
115g3udeduiFounau vunefs s1eivdaamedousouneivimil 4 azdeans
amudounaziiunisUsfiunanisidouniugda deunthflavunamedeusousiedvdy uarlunis
Ussilunaiiy avldseauiile q Ald
12583 deRuSeurtutiou mnefs seivdaamefouiouneivnis q azdes
weamzifounaziunsUssfiunanisiSounuds neunthiesinamudeuiouividu wavlunns
Ussilunaiiy avdedladussautilisng D wie Iédndnval G wie P vi3e S
2. swivdeduFeusan (Corequisite) vanefs seivfidameidouseivivis q azdeq
amzifouwssuniounuly vseirsameidousounay fun1suseiliunauinaunalnta  waglunis
Ussiflunatiuagldsziutula 9 Al o n1sfisedv B ilusedndiduiiousinvessednn A Jl§
NUEANLINTIEIN A ezdeaduseivdefuisousinvessiedn B me
3. sedvdeduBunduiy (Concurrent) vaneds edvdedameidousouseivmia
srdesamadoudsundeuiululunsamadouseiv tu Wuedusn Tnededdsunsussfiunade
nsfisreden B Wumedndsduissuniuiuressdn A asinalimednn A Jusiednddudounu
fuvessein B laednluifh warlufesuieneinunngleseindfuisunuiuluiaeudlag

Ud‘ﬂJ
dauyanuy
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Mesuneseivlundngnsiilngeulasniaivndeanssulnil
212-001  Usslewililounywd 1((1)-0-2)
Benefit of Mankinds

s1gAYIVIAUSOURNIUNDY el

'
a =

MsviAanssuBsysanmsesirny wWuuselovidsaunazussloviifouayudiduian
il Ugnilamsssu 23usssn Andriinansisas msvihanadudiy fieluanaivnasuieseming
awiy neldruuziiivesennseivsnm

Activities integrating body of knowledge emphasizing those activities for the
benefits of society and mankind as first priority; cultivating morals, ethics and public mind;

teamworking within and/or across disciplines under the supervision of advisors

212-101  Uf{UAnsIANsTalngda 1 1(0-3-0)
Electrical Engineering Laboratory |
edvdeduSeurunou 1 200-115 Hugulnihdmiunuiaanssa
msnaaoueauisasinih gunsallaifi infestioanslulih uazszuudeaaidosiu
Laboratory experiments in basic electrical circuits, electrical appliances, electrical

measuring instruments and communication systems

212-111 29935k 3((3)-0-6)

Electric Circuits

edvdeduSeurunou 1 200-115 Hugulnihdmdunuiaanssa

FUIUKALAIMUUINAT 93AUTENBUINRT NYUBIloNULaN)UodADsYRN 2995A71Y
funiu Msaesgiuulnuakazuuudy anududaduwazndnnsdeuriu wesanyauazngul
1995 BIRUTENOUATAUNEIU 29958 UFUNT LAz TURUADY NARBUALEISTINY I RLATNARDUALDN
uuviaId s Azdng wazamuzegih myllneisesiiihnssuaaduluanuzedin Aledouas
A1UsEansNa atdaiges duduauduaziendnuaug n15atasizunaslninluleasivin
nszuaady NsUsuUTsAUsEneUas 2sasaula swmdeithgmunazioulas

Signals and models; circuit element; Ohm’s law and Kirchhoff’s laws; resistive
circuits; nodal and mesh analyses; linearity and superposition; equivalent circuits and network
theorems; energy storage element; first- and second-order circuits; natural and forced
responses; transient and steady state; AC steady-state analysis; average and effective values;
phasors; impedance and admittance; AC circuit power analysis; power factor improvement;

three-phase circuits; coupled inductors and transformers

av3vIrnssulidn augimnssumans unInendeaaaiuasuns a4
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212-131  wnannsdannsaiingd 3((3)-0-6)

Principles of Electronics

edvdeduSeurunou 1 200-115 Hugulnihdmiunuiaanssa

gunsalansfeia sessefiidu lalenuilasieg nsudamesuuululnans nsudames
aunllil audnuaznszua ussiuLazaudnvMEN1IANLIYeIgUNTal NMTIATIZLaTEaNLUY
2a5lalen n1suszgndldlalennisludalassmiiudaines msiaszinazeenuuuleasily
nsugawes saluanduarnmsussendldau

Semiconductor devices; PN junction; diodes; bipolar-junction transistor and field-
effect transistors; device current-voltage and frequency characteristics; analysis and design of
diode circuits; diode applications; biasing transistor circuits; analysis and design of transistor

circuits; operational amplifier and its applications

212-161  wényan1sdesns 3((3)-0-6)

Fundamentals of Communications

swUsAuREURIUnaY : Ll

awsnveanalulaBuazsruudeans ssuvBearsuuuianowasliane dyaia 1995 way
m'ﬁLLW'i'sumﬂguLLajmﬁﬂiWﬂﬂ%aﬂizuuﬁaﬂﬂiﬂguawEg AMTPeNKULLAZNNTYLVBIlAS e doans
uazdoyaiilenisuims

Overview of communication technology and systems; wired and wireless
communication systems; radio frequency communication systems, signals, circuits,
electromagnetic wave propagations; designs and operations of telecommunication networks

and information as a service

212-181  @un1SLB@YRUSUAZIINADTUARASE 3((3)-0-6)

Differential Equation and Vector Calculus

edvdeduiGousituieu 1 200-112 adindnaainugiudmiuiaans

aunsidseyiusadyduduiivis aunsidoyiusandadadudusuiiassiil
duuszdviifumasin maulasaUasuaznsuszgnd fladdumaedauls syiusvesileitunans
fuls Usiuduanedy wutInNmesuARASa szuufinideda ssuuiifansanszuen uay ssuudiia
N3N wuzdIAUNISeYIUSERY

Ordinary differential equations of first order and first degree; second order ordinary
differential equations with constant coefficients; Laplace transforms and its applications;
function of multiple variables; derivatives of functions of multiple variables; multiple integrals;
introduction to vector calculus; polar, cylindrical and spherical coordinate systems;

introduction to partial differential equation
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212-190  UjUAnslulasiuswaes 1 1(0-3-0)
Microprocessor Laboratory |
5183 0eAUTBURIUABY :  200-116 WuF1uN15UsUlUSHNTUABUNINBITAINTY

AN

¥
N v (3 %

n1slusunsululaslusiwawesilesiu aaAUsenouI9Rshagsdamas BunALUUAIAA
LIVINALUUATRE NsulasAuewidendundvia dmdunaiwaziitu nsusguannuniewesiad
wuzthmstdone Tassuunadnildllasiuswaises

Basic microprocessor programing; hardware modules and registers; digital input;
digital output; analog-to-digital conversion; timer and counter; pulse width modulation;

introduction to interrupt; mini project with microprocessor

212-191  STUUAING 3((3)-0-6)

Digital Systems

swUsAuREURIUnaY : Ll

szuuduLazsia msddunaidmsinsuasinadangsng fvadavesya MaUdsy
sUnazmsvirdnadiBanssngliiduguednsing SBmsilvidnatiesiian nsldunuds n1sldmias
19I0IINBAAANY Fudriauaziinensia dafinaniwesuazfifafnaniges 199305INEITdRY
Waunasy 19aTtiukazidawesaielou NIdn uzazmITNanIUE NMTIATIZRLAZ09NLUUNATATING
Weaneiu gunsalanuaniuy

Number systems and codes; logical operation and logic gates; Boolean algebra;
logic simplifications and manipulations; minimization aids, mapping method, tabular method;
combinational logic circuits, encoder and decoder, multiplexer and demultiplexer; sequential

logic circuits, flip-flop circuits, counters and transfer registers; state diagram and state table;

analysis and design of sequential logic circuits; tri-state devices

212-202  UjUANsANsIUlnd 2 1(0-3-0)
Electrical Engineering Laboratory ||
sedyUaAUEBURIURRY :  212-101 UJUANMTIAINTIULNAN 1
a [y a & a s = A v = [
nTnnaedAgIiulasatannIeiind taTelladanisluil taFesdnsnalni way
JTUUFDENT
Laboratory experiments in electronic circuits, electrical measuring instruments,

electric machines and communication systems

|
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212-203  TAS91UIUIALEN 1(0-3-0)
Mini Project
s1gAvdsAuEBUHIUAaY :  212-101 YURn1s3AanTsulnih 1
miﬁﬂﬂiﬁmu%mﬂiimlv\lﬁwmmL?ﬁm‘ﬁumjm Hnn1sesnuuunasn1sAnluszuu uag
NMSREUTIVULATNITUNAUONEIU
A small electrical engineering team project; practice design process and system

thinking; report writing and presentation

212-204  wp3esfiedauazmsiamslniia 3((3)-0-6)

Electrical Instruments and Measurements

5183910 AUGBURIUADY :  212-111 2995InHN

WJ’JEJLLazmmgmﬂ’lﬁmmﬂlWﬁ’l A1sSIUNLazdnYMTIaNIzY LA oileTa n1s
1ATILRNITTA N5 TANTEIALATLSITULUUNTELAnTuaznssuaadulneldindsilotauuuwouzdon
WarwUUAINa n1sinn1addin duseneunas wagndsnulnin nsinaiaua Ul A1
m’mmﬁmﬁﬂﬂﬁwLLazmmeMW'} M33RAIANE AU Franan Saasuniu fwusdaaie
N5USULBULIATEIU SEUUIRRIEADUTILNES

Units and standards of electrical measurements; instrument classifications and
characteristics; measurement analysis; measurement of DC and AC current and voltage using
analog and digital instruments; power, power factor and energy measurements; measurements
of resistance, inductance, and capacitance; frequency and period/time-interval measurements;

noises; transducers; calibration; computer-based measurement systems

212-205  UJUANIITUUAIUAN 1(0-3-0)
Control Systems Laboratory
5183V UAURIURIUADN :  212-241 YAIYIF YA IMLALITUULALNITINADUTNAY
nMsfnUFTRnsuarnsdaesanumsaidensufiamesiieatuszuumunu ieady
PSanguivessEUUMUANAWELTDS
Experimental works and computer-based simulation on control systems to

reinforce the knowledge in continuous-time control systems
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212-221  mswdaswasanunalnia 3((3)-0-6)

Electromechanical Energy Conversion

3183WTIAVREURIUABY :  212-111 2395LWHA

1995udnan udnnsuasnassunalviln Iﬂiﬂﬁ%’mLLazNﬁ]iamyja%wﬂaLL‘UaQ 1 wa
nilouvas 3 wawazudoulasesle Mﬁﬂmiﬁ’]muuaﬂﬂiﬂa%ﬁwmLﬂ%@ﬂﬁﬂiﬂaﬁguﬂizLL?W]'NLLaz
nsTuAAdU YasaNyaLazn1sIilAsEgaantintsusnveaadesindaliiinnszuanss veines
nszuanss wnsesrinudalniinddania vewesddasita uazuowesliiwdenivia 3 waway 1 wia
msamsnuarnismuauaini: mstestuatesdnsnaluiiudesdu

Magnetic circuits; principles of electromechanical energy conversion; construction
and equivalent circuit of single phase transformers, three phase transformers and
autotransformer; principles and construction of DC and AC rotating machines; equivalent
circuits and external characteristics analysis of DC generators and DC motors, synchronous
generator and motor, three phase and single phase induction motors; methods of starting and

speed control; protection of machines

212-222  msWaanazasgrennadlnili 3((3)-0-6)

Electrical Power Generation and Transmission

F18IVIVIAVBBURIUABY :  212-221 nsuUasnassunalii

wuzd1szuUlniAIaY  unasnlauazinasdrauna eIy anvauzianizveslnan
gunsaluazdrulsznevvessruulnindds Tassaiauazndnmshauvesaieaiudelvlinddasda
nssevuuaiesindaliingddasia  mslesgsilunnetiniuazsnain dnvazianizuas
wuuaewesmdeulasiilnmds  ssuudentay wisiiwesuaziuudnasswesavdslniuazans
wida sruuinfundany wdndedurensinssinisinarestdsliiuaznsduuaiuin
N34

Introduction to power systems; energy sources and reserves; load characteristics;
power system devices and components; construction and principles of operation of
synchronous machines; interconnected synchronous generators; transient performance and
dynamics including models for transient analysis; power transformer characteristics and
models; per-unit system; transmission line and cable parameters and model; energy storage

system; fundamentals of power flow and fault calculation
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212-232  29suazszuudidnnseiing 3((3)-0-6)
Electronic Circuits and Systems
519310 9AULTIUNDY 212-111 2995M# wag
212-131 wann1soLannsating
nsuddamesuean nsdeunduau 1sastlounduauiildesuuoud 1995v88vee

[

\A303ile asgANeLIsWTEa 29t uladyyin Mugiwisasulasdygraneuzasniduiinea

]

a

Adnoalunouzann 03AUsENBUITULATYE AIFINmM Mheruan MeANdl dyyInuiing 3
WAsdames 'msLLﬂaQé’zgzgﬂmﬁumuLﬂuaymm N%L,Lﬂaqz%’fgfmmawmmL*‘ﬂusumu Unines Unines
Insanuy edesanmuzdnin msdeansuuuoynsy msarnasinsinaeadeasidvia

MOSFET; negative feedback; op-amp-based circuits; instrumentation amplifier;
differential pair; waveform generators; basic analog-to-digital, digital-to-analog converters;
digital system components: datapath, control, memory; shift registers; parallel to serial and
serial to parallel circuits; buffers; tristate buffers; Finite State Machine (FSM), serial interfaces;

digital communication protocol implementation

212-241  YAIVFYYIULALIZUULALAI5INRD9LTUAY 5((4)-2-9)
Module : Signals and Systems and Numerical Simulations
sgvsAUEEUHIUABY :  212-181 AUANSTNRYRUSUAIINIARIUARAGH
wugdy e TEUY MFIRTesruudaduiildulsivasumunaniineiie g

natlulaumnan aeuligdu mauansdyyralngldeynsuyiFesfdeilemianal msulasyizesi

serlomiaian nMsulatavany nslinsvisruuidauduiilinusdeununailidseidomiana

Tulamnan roulgiu miuansdyaralaglfoynsuyiesilisedomiaiar msudamiSesill

sewflosanan nMsthdegaarnisaeulng nsudamen nsdeulsunsusiasndiaruaznis

Uszgndldanumienndennssulni
Introduction to signals and systems; time domain analysis of linear time invariant

continuous time systems; continuous time convolution; continuous time Fourier series;

continuous time Fourier transform; Laplace transform; time domain analysis of discrete time
systems; discrete time convolution; discrete time Fourier series; discrete time Fourier transform;

sampling and quantization; Z-transform; numerical simulation and applications for electrical

engineering
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212-242 sxwmuqmawiatﬁaa 3((3)-0-6)

Continuous-Time Control Systems

5183 UAURIURIUNDY : 212-241 YAVIFRYYIUUALIZUULALNITINADUTUAY

LUUFIE0INNAGIAAARSTBITTUY iuNTNUAeN Seuvduduniauazszuususuaes
Hanavauedlulawuian nsaruAsdanazidn nMsauandeundukarainuly n1ssuniu wia
yasszuumuanioundu nannswazieuluvesnsiiaesnin Bnsiinnegiadesnim lafaves
51 MIREUALENTIANE whunluw wnaeiadesninvesiuaiad ladesnmduivs nseenwuy
AIAIUAY

Mathematical modeling of systems; block diagrams; first and second order systems;
time domain response; open-loop and closed-loop control; feedback control and sensitivity;
disturbances; types of feedback control; concepts and conditions of system stability; methods
of stability analysis; root locus; frequency response; Bode plot; Nyquist stability criterion;

relative stability; controller design

212-243  msUszalanadyyInuazaiauszand 3((3)-0-6)
Applied Signal Processing and Statistics
5183 UAUREURRY ¢ 212-241 YATVIHYUIULALIEUULAZNITINRDUIUAY
wuzdINISUTTLIaNAF Y IUATYE LATIATINUDIAINTDIRTN N150NLUUAINTDY
Doswu uusthmuiamiandy fudsdy masanuasileiduamumunuy
Introduction to digital signal processing; digital filter structures; basic filter design;
introduction to probability theory; random variables; distribution; density functions; multiple

random variables; random process; simulation techniques; applications of signal processing and

statistics

212-251  ngufjauiuwdimaninii 3((3)-0-6)
Electromagnetic Field Theory
s1gAvsAUEBUHIUARY :  212-181 AUNTITIBYNUSUAZIINABTLARAR
nnweskAanaa Usiusaudusazusiusniuiy auuliiuazanuduauiuliy
wasuuazAngliin g ledidnesn waz Anmsiiudssy Jgmiluduaunliihads msnwas
MIsnszud awuwlndnesd wswdlundn uaz nsumdeaiudmani
Vector calculus; line and surface integral; electrostatic field and electric field
intensity; energy and potential; conductors, dielectrics, and capacitance; solutions to
electrostatic problems; convection and conduction currents; magnetostatic fields, magnetic

forces, electromagnetic induction
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212-252  pAuLwANARA 3((3)-0-6)

Electromagnetic Wave

FeIvIUIAUBBUHIUADY :  212-251 ngefauiuuiadninii

aunsuiindiaad auniliihade aunuwindnds aunuuusiuauna nqueahsing
nguesonduy$ anwds Adussuuaiaue wosARINMesLarMsuHSEnS I uLdmEnlnih ans
nsTidanarnsaieuveIndusEUIY

Maxwell’s equations; static electric fields; steady magnetic fields; time varying field,

Faraday’s law; Ampere’s circuit law; transmission line; the uniform plane waves; Poynting

vector and electromagnetic energy radiation; plane wave reflection and dispersion

212-282  wanmsszuvdedns 3((3)-0-6)
Principle of Communication Systems

a L o

sedvlafuiReukuneu :  212-241 YRIYIFYYIULALIZUUKALNITINIABUTUAY

wuzthauzdutagiuusgy uuudiassseuvdeansuuuiiansuazuuulians ns
NUMIUAYIMLAE ST UL dUnasuves dygnauaznisussgndldounsuisesuasranisuUasliies
NININLANKUULOULABN NMINBAEANNLBNNGYA NITUOALAAKAUTIIE NITUBRERLIUTINGET N1
uegLanALl MsueglanANALaUANALAY NMsteglanANALaUANANTIS MsuBglana
dyanausumulunsieasiuuieusdon MIsueganLUUIALUUAG AR nquinsindetiaay
n1sAreulng Wadwauzdenuegiatu n1suegiankuusHaiad n1suegaakuLmant wallans

fafwdnd wugihaieds nsundnszaenduing druvszneuuagnisdeanslulasion nisdeans
Ao waznsAeasias

Introduction of probability and random variables; Communication system models,
wire/cable, wireless/radio; review for signal and system; spectrum of signal and applications of
Fourier Series and transform; analog modulation, amplitude modulation, double-sideband
modulation, single-sideband modulation, frequency modulation, narrowband frequency
modulation, wideband frequency modulation, phase modulation; noise in analog
communication; binary baseband modulation; Nyquist’s sampling theory and quantization;
pulse analog modulation, pulse code modulation, delta modulation; multiplexing techniques;

introductions to transmission lines, radio wave propagation, microwave components and

communication, satellite communication, optical communication

212-290  UjUanslulasiuswaes 2 1(0-3-0)
Microprocessor Laboratory 2

sgdyUaAuBEuRIUneY 1 212-190 UfuRnslulasiusiwawes 1
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n13tndanae JUwuun1sFeasTEnIalusieawes n1sdeanshuuauNINUIEANGNGY
Tassvwaaniialalasiuswaos
Interrupts; multi-processors communication protocols; different serial peripheral

interfaces and protocols; mini project with microprocessor system

212292  msdeasdeyauazintationeuiianes 3((3)-0-6)

Data Communications and Computer Networking

swTIAUEEURIUNaY : L3l

wuzhszuuadetsdeastoya anilnenssueietisnuuduty Inslyaeanuugais
0 warnaideules é}’%LLUULaaWﬂ’NﬁW%’ULﬂ%@ﬁdwﬁﬁ@;ﬂa N1IAIVANNITAIAFINGI NITAIVANNTT
Iva vosngudoya MsmuauAIRanaTn edotiolawzd inTetneainds msdadumaluedetng
Youa musiuamwouaietne aninenssuuasszuuinTeTELUUNGULE INATFIUNTABES

Introduction to data communications and networks; layered network architecture;
point-to-point protocols and links; delay models in data networks; medium access control,
flow control; error control; local area network; switching network; routing in data networks;

network security; cloud network, architecture and system; communication standards

212-300  M3ENU laitfosndn 320 ¥alas
Practical Training
= =] Y o
wouly:  aaunwinfneduln 3
nstnululssugnanssuvsenisnuinialsdmnssuluiiliauiiugeu 3
Muuaian kidesnin 320 Pludlunianis@nwiggiou
A minimum of 320-hour summer training in the industry or institutions approved

by the Electrical Engineering department

212-301  UfUAnsAAnsTalniafigs 1 1(0-3-0)
Power Engineering Laboratory |
F18ITIAURBURIUNDBY :  212-221 nswUaswassunalnili
nMsvaaesUfiRnisuaznisdraeduiu in3esdnsnalidi seuulwilimas uay 2993
Bannselindinas Ingunfed1991n9ua3s
Laboratory experiments and simulations on electrical machines, electrical power

system and power electronics circuits using real work examples

|
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212-302  UUANsIAInssulninAgg 2 1(0-3-0)
Power Engineering Laboratory I
s183y1U9AUISEURRY : 212-301 YjjuansIanssulndinags 1
nsnaassUjuAnisuaznisdrasdluiiu tadesdnsnalulilr szuulwiadngds gunsal
VLW‘WWLLN%N uaz NseenuuULaAndaszuUlih Tnsenfognsanaiuaie
Laboratory experiments and simulations on electrical machines, electrical power
system, high voltage power equipment and electrical design and installation using real work

examples

212-303  UfuRnsBiannsaiing 1 1(0-3-0)
Electronics Laboratory |
s9vIURUSEURIUNRY . 212-232 29asuazszuudiannsedind
nMInaasUiinsuaznisinaesluiuisasuazszuudianvsedind MIsenuuulaznis
Toaasnsudanes n1sd1aeneasiuladdnnsednd N1599NLUUNRTTINTEUUAIE
Laboratory experiments and simulations on electronic circuits and systems; design
and measurement of transistor circuits; microelectronic circuit simulations; digital integrated

circuit design

212-304  UfuRnsBiannsaling 2 1(0-3-0)
Electronics Laboratory I
s183y1UeAuISEURRY : 212-303 UjuRnsBiannsadingd 1
MINAaIUfURNITINY WITWazTEUUBENMIeTind MInaassieg11TBidnnseting
doasmseeniuuszuumuauddinasgisie Msdasamsvinuluueiawilugy
Laboratory experiments on electronic circuits and systems; experiments in
sampled communication electronics; design of simple model-based control system;

experiments in hardware-in-loop
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212-305  UfUAnsinsauuiay 1 1(0-3-0)
Telecommunications Laboratory |
MedvdeduBsuninutiou 1 212-292 msleansdoyauaziaTetneneuiames
ﬂ’]i‘VIﬂaaﬂﬂﬁﬁjaﬂﬁiizUUﬁ@ﬂ’]iLLUUﬁﬂ’]SLL@SI%&’]EJ eyl 21993 A15UNIVOIAAY
wiwdnlnihuesszuudoasaduing n1sdiasdassiedeans
Laboratory experiments on wired and wireless communication systems; signals,

circuits, electromagnetic wave propagations; network simulations

212-306  UjUANsInsANUIAY 2 1(0-3-0)
Telecommunications Laboratory Il
e ERL WAL 212-305 UgjiAn1sinsauuiay 1
nsnaaesUfuAnisszuudearsuuuilansuazlians dygia 2993 N1UNIVRIAAL
uiwdnlaihmesszuudeaseduing Wiloufthuas aeeina nsksenlassdedeans
Laboratory experiments on wired and wireless communication systems; signals,

circuits, electromagnetic wave propagations, optical fiber, antenna; network configurations

212-307  M9A3EUlATIY 1(0-2-1)
Project Preparation
swAgtsAusEuRIunay : 1l
mawsudoiauslassu madeuenasmanaiia umumisfidestusasduniilu
wdefifeadosiulasiny madeudaiauelassnu way manaueidelasenuy
Prepare project proposal; technical documentation; preliminary review and

research on project’s related topics; proposal report writing; project proposal presentation

212-312 3AINTINADIEIN 3((3)-0-6)
[lumination Engineering
3183V VIAVTBURNIUADY :  212-111 2935bun
53TV IAVDIULALALNITUBNIU ANUAUNUSTENINUEEINUAYNITHBNTIU USunuuay
AMAINYBINTTABIATIN FNYULLANIZVBILNAIALTALES mimUﬂuLLma’jNLLaﬂmﬂWﬁ’l 19
@aﬂLLUULLaQa"J"]\m’lEﬂua’]ﬂ’li LLﬂ\‘iﬂ’j'Nﬂ']EJFLUIi\N’m N1TDDALUULEIAINAIEUDNBIATT 1Wauu
Nature of light and sight; relationship of light and sight; quantity and quality of
illumination; characteristics of light sources; ligsht control and luminaires; interior lighting design;

industrial lighting; exterior lighting design; street lighting
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212-313  nseonuUULAZAARYTEUUINTN 3((3)-0-6)

Electrical System Design and Installation

3183V VIAVITBURNIUADY :  212-111 2935bun

nadeudndnuaimaluiniduazununmduie Anvifsatunguinsgumislnih
Formuauasguiafuamiuvaenselunsiansgunsalluilh msidensuieaslnihuasriedes
18 NSATUIUNTTUANAINRT aaﬂLL‘U‘UTﬁQ‘dﬂiﬂjﬂ@ﬂﬁuﬁ’lﬂ’lmﬁuﬁ’lﬁu%u NNTRBNLUUNITHAIAIN
wazaunsadlnii

Graphical electrical symbols and one-line diagrams; study of safety codes;
electrical power supply and distribution systems; system grounding and equipment grounding;
sizing wires, cables, and conduits; short circuit calculation; protective devices and their

coordination; lighting and appliances circuit design

212-314  Fanssulniiusedugs 3((3)-0-6)

High Voltage Engineering

Fe3v10sAUBWHIUADY :  212-251 Nqufaunausivaninii

wugisvuudsdnouaznstiuseleviainluihusaduas usedufudsalussuudedie
mia%ﬁqLLiqéfuqﬂﬂizLLﬂﬁﬁUﬂ?ﬂuﬁﬁﬁLLazﬂaﬁmaqq LLiqé’qumzLLamqLLazamﬁaﬁ WALANITINLTINY
g9 909919n59nau Abueesiuuieg vilsuUasiausaiy auuliihuazwedanisauiy auulii
1145’?161?1’1%5@1,583ﬁ’uuawhwﬁﬂﬁu auliiuaznszualvalufiu szuvasiu n1sauiukaznIsiin
wsnanuluuia vesraiuazveds nMsnadeunuuliviians nsUssauduiusauiu deiuag
nsUosnuiml

Introduction to high voltage transmission systems and their usages; surge in
transmission systems; high voltage generation; low and high frequency of AC; DC and impulse;
high voltage measurement techniques; sphere gap; dividers; voltage transformer; electric fields
and insulation techniques; electric fields in homogeneous and non-homogeneous substances;
currents and electric fields in the earth; grounding systems; insulation and breakdown in gases,
liquids and solids; non destructive testing; insulation coordination; lightning and lightning

protection
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212-323  ddnnsalindinas 3((3)-0-6)
Power Electronics
s1gdveAUSEUEIUAeY :  212-131 wannsolannsaiing
dlanvnseindidaazmihilunisudasiundsny gunsalarsfsiatifigs 2sasudasiu
OF-AT 29ATUUAIAY LoF-10F 1ITUUSINY AZ-AT 2995UUaINY A-1o% N1591889N1TVNUVDS

o ¥ %

199581 NTaTndMNS N15PBNKUULALN1TATINMRTBENNTINANAY NMIUsEeNAlTIUIRTBLan
NTotndnas

Power Power electronic and its role in energy conversion, power semiconductor
devices, AC-DC converters, AC-AC converters, DC-DC converters, DC-AC converters, power

electronics simulation, design and integration, power electronics applications

212-324  n15ATIEHITUUINANANEY 3((3)-0-6)

Power System Analysis

518390 AUGBUNIUNBY :  212-271 MskAALazdeInen1aslnii

WUUTIADIAYNTYINUYesEIds Iadndalunsasmasinivesenuds nsvaeans
49 WNUAIMNASELAEILAZIZUURDNLIE  dUNITHAZNIIMINALRAYIT18293555 UU T AE Y
n1sAnwnsivavesindaludy nisauauiidalniiasaazmadliinsuensn n15an99HUY
aunns nsamaaswuuldanunns afesninvesssuuliiiiigs 33dnelnandieliinnsusznda
-

Transmission line model and performance; power transmission capability; line
compensation; single-line diagram and per-unit system; network equations and solutions;
power flow studies; control of real power and reactive power; symmetrical three-phase faults;

unsymmetrical faults; power system stability; economic load dispatch
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212-325  szuuduinfoudlsiaiasdnsnaluii 3((3)-0-6)

Electric Drive Systems

F183VVIAVBBURILABY :  212-221 nrsudaswasaunalwin

drulsznevvesszuuiuindeusioiniosdnsnaluin audnvazvosinanluszuy
Fuindou audnvuzvsaamesluszuuduindeu 2asreuednesdmivisuuiundou szuy
AuANNTTULAToU SEUUNBIaS-Tnan aunsAi-usedn sruUdsiids MIuTn AeuATWiINTg
FauvessEUUTuAGeu watnsreastuudu stuuduindeusietenesnzuanss ssuutundeudie
ueweinTzuaady sruutuindeunuuiwesl msvssgndldszuuiuindeulunugmamnssy

Electric drive components; load characteristics; motor characteristics; power
converters; control system; motor-load system; speed-torque equation; power transmission
system; braking; operation quadrants of electric drives; dynamic of electric drive system; DC

drives; AC drives, servo drives; application of electric drives in industrial applications

212-333  299557ULOUTADN 3((3)-0-6)
Analog Integrated Circuits
sredvnUsAuBEUIUneY 1 212-232 299suazsyuudiannsading
wAlulag1393590 Msndanuameslulnaisuazueaa 2995U818Aa18L AaET
wazaaaed danalan 1aImTudrounAmed unaId unTEuALaYINRTARIDUNTELALUUATALAR
wUUTadY 2995819894590 199svenetoundusasiaiissnnuenies wediansesnuuuLiievaiye
MsasuuUasgumal nseonuUUaTIBUfiRnsuuuiuisasiuuansdu nsvawsuuuiia
waef mardndlsfiogmedur assnsesauiuuueniinidowiu 1vasesataawmes wadongu
Integrated-circuit technologies; fabrication of bipolar junction transistor and
MOSFET; amplifiers: class A, B and AB, cascode pair; transconductors; current source and
current mirror circuits: cascode and Wilson current mirrors; voltage reference circuits;
temperature-variation compensation design technique; feedback amplifiers and their stability;
operational amplifier design; single-stage op-amp and two-stage op-amp, Miller compensation;
right-half plane zero elimination; simple active filter circuit design; oscillators; phase-locked

loop
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212-334  A1399NLUUNITIIUATIIA 3((3)-0-6)
Digital Integrated Circuits Design
3193 VIAUBBUNIUNDUY :  212-191 STUURINA
NM30ONWUUINITTINAITALULTLRE n1sudmsasieulumelulal wdesdleeanuuy
J9asuUUadauazLuUna e walanisadiond aeluaznsdeudeluin nseeniludndsuuas
flad srUUWIAn waTihemud MadeusrosruULsLagNTUITYANE Nsvadey
CMOS digital integrated circuit design; nanotechnology fabrication; design tools;
static and dynamic circuits; layout techniques; electrical wire and on-chip interconnects; energy

and delay optimization; clock system; memory circuits; interconnecting sub-systems and

packaging; testing

212343 1AT04TDIAgAANMNTINLALNITAIUANNTTUIUNS 3((3)-0-6)
Industrial Instrumentation and Process Control
gdvsAuseuruney . 212-131 wanmsdiannsaiind
wuzihiedesdlognanunisy m3fanudu gunsaiiaseiy desdietnnislva gunsalin

a

NN gunsaifaniuty indesflotaniuniia nstadfiy nstadiumisiasnisiadoulnm
gUnIalinuse Wugesaisiall aunsaliadenazuas szuuaauauaLiy dmdusiniuaunisiva
N13AIUANATEGT MIUTULAIFYI MIdedayeyIa NIAIVANNTEUIUNTT SEUUMIARFUlIdIRTeE
NSAUANLUUNTEEM nAluladUoyagnavingsy

Introduction to industrial instruments; pressure measurement, level sensing
devices, flow measurement instruments, temperature measuring devices, humidity measuring
devices, viscosity measuring instruments, pH measurements, position and motion sensing, force
sensing device, chemical sensors, sound and lisht measuring devices; pressure controllers, flow
control actuators, power control, signal conditioning, signal transmission; process control,

intelligent process decision systems; distribution control system; industrial information

technology
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212-344  N19DNUUUITZUUAIUANLISLLLAG 3((3)-0-6)
Model-Based Control System Design
51893 UAURIURIUNRY :  212-241 YAIVIHYQYIUUALITUULALNITINABUTUAY

v

wugiszuumvaulagldniseenwuuidlune dygiunaniuniiy wallarednis
wasuen sruudndegisdeya wuudiassvesssuuiinminevesilaidudieleuuvusieiiios n1s
ATITMATEITAINVBITTUULAUNUIY N1T08NLUUTZUUAIUANTLIAalUsEULaNDInailsda N3
18991571k UUlIAalugy Msdiasnsvihnuluuasawasiugy n1331aean1svinaukuus
Uszananalugy n1sdnaesmsviausiuumsuwuulugy nMInsivdeusasngay

Introduction to digital control system using model based design; discrete-time
signals; z-transform technique; sampled-data systems; discrete equivalent of continuous
transfer functions; stability analysis of discrete-time system; implementation of digital control

systems in embedded systems; model-in-loop simulation; hardware-in-loop simulation;

processor-in-loop simulation; prototype-in-loop simulation; verification and validation

212-345  fanduRuBanTInzslalusunsuld 3((3)-0-6)

Programmable Logic Controllers

s1gAvIUNAUBEURIUADY ¢ 1T

g13ALIsVRIIAIUANTINTINEYTAlUTUNTULY Nwivefiuead nann1seulYsUnTY
mMslnsgiaruiiaunifiintu fleiduuieniingiu wourdenuasidaiuwees mavszgndldau
fiwead iwdetnonsieasvosiivead

Hardware of programmable logic controller (PLC); PLC languages; principles of PLC
programming; error diagnostics; standard function blocks; analog/digital sensors; applications

of PLC; PLC communication networks
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212-353  @gaslniln 3((3)-0-6)
Transmission Lines
sedveduSeuninuniow . 212-252 aduusiumdnlniia
nsdeansuuuiiansuazlians Tasenenisaeaisuuuiians wasngd Y, Z, F, G, H uay

APUFUITUS N5LTNADKAZIITNUFIU N15UUalATIVIBUTUIUTIN5de aTindnTuleasds

o

a

druy1oe AINT0IREY FIAANOUAYINNITRNATIUNUAUYS U Vesavds aUNITARULATHALRAY
Y

dmiuauden U1unans wazgs Aasiuguninasnienil Aduannsenulazafuasyiou 8nsdu

'
a

pAudls audnuazanzvesaedsdmiulnanlnies Inandnises Inanily aedsldmnugnyde
wazdlany gegde nasazvioululawuian wHuAIMSaEYIauY Fuanalaiunsniivareduduasd
Uaneiulna dyaruddnivlosudva aivdsuseneu vliavesasiala wavangainmniewuull
Fag angianda U Wnsgunseuadmsuaneada

Wire and wireless communication; wire communication network; Y, Z, F, G, H
matrix, relation; connection and basic circuit, network transformation, transmission quantities,
signal transmission circuit techniques, wave filters, attenuator, impedance matching,
transmission line theory, equation, solution for low, medium, high frequencies, primary and
secondary constant; incident and reflected waves, standing wave ratio, line characteristics for
open, short, terminated load, lossless, and lossy lines; reflections in time domain, bounce
diagrams, nearend and far-end crosstalk, differential signaling, composite line, types of cable,

and unshielded twisted pair, coaxial cable; current cable standards
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212-354  p1sHesaITauas 3((3)-0-6)
Optical Communications
swdvndedueuninuioy :  212-282 wanmsszuudedns
viepduladidnasnuuunsinsyuenuazidoulunisnszanevesrdunas Tassadiauay
yilpvesdulaniiiias msdineslunsaies nswdndulonmuinasaznszuiunsuan vinves
widatdulownd nstiaguvesdynias n1saanau nasgeyide wavAameiduluidulounidiuas
\A3nsdauas unasifauas laleaduasnasiaiwoilalon 1a3osfunas fduuas gunsainau

[ o [ s

FUIULAILAZINIIVYIY NITATUINTEUUTDNAD ddnduasdafinanives 1ATI91810W7INLONG

[
<~ Y

LUBDIR

Cylindrical dielectric waveguides and propagating conditions; structure and types
of optical fiber; optical transmission parameters; optical fiber production and process; optical
cable types; signal degradations, attenuation, losses and dispersion in optical fibers; optical
transmitters, light sources, LEDs and laser diodes; optical receivers, optical detection; optical
repeaters and amplifiers; link budget calculations; switches and multiplexers; introduction to
FTTx networks

a

212-355 msLLwinizmaﬂﬁmm 3((3)-0-6)

Radio Wave Propagation

sedvdeduFeuninuiou :  212-252 afuusimanlnii

mﬁﬂa'ﬁim’ma‘%q FEUUINY NMTUNINTEANEAAUAY NsuNsnsEateadui Ans
WN3NITANEAANDINIA MIunsnsvaeaaulutuussemalnsnailes nsnsuiSwesndulnsina
Flos szvumudyrunauinglulason msdeansituaniiiouuaznisdeasiusseina 1sens
wiafa nszareaduLeneIms nsvaneadulueins nsdAnwiluszuuiwagans

Radio frequency allocation; radio system; ground wave propagation; sky wave
propagation; space wave propagation in the troposphere; tropospheric scattering propagation;
microwave radio relay system; satellite and space communication; radar; fading; outdoor

propagation models; indoor propagation models; case study in cellular systems
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212-356  3AINTIUAIEDINA 3((3)-0-6)

Antenna Engineering

Fe3v10sAUBWHIUADY :  212-251 Nqufjaunausivaninii

fonndesiunasngud unadstidauuugalelonsodn wuusUmsuEnEINuFaRds
WAZITI dUN AIANINLNZATANISLETERTIvEY UseAndain Twanlsiedu Bufiuaudauduas
WUUAIAN @NAITAITEINILTOINTE NITUHNAIIUINDIAUTENOUNTZLE NANTZNUTBINT 1IN
ANANURNITUH WAWUYBIAIEDINAEUAIATLEY A189INALAIEIAU @1881N1AUIR-BAY uaAL
AN80IMALUUTIEANUADN @ge1nAezineslans a1wenidlulasansy atgenniAviuaiudniu
nsuszyndldlutagtiu mMsinaudnuusvesaeeInie

Basic definitions and theory; isotropic point source; power and field patterns;
directivity and gain; efficiency, polarization; input impedance and bandwidth; Friis transmission
equation, radiation from current elements; ground effects; radiation properties of linear wire
antenna; array antenna; Yagi- Uda antenna and log- periodic antenna; aperture antenna;
microstrip antenna; modern antenna for current applications; antenna characteristics
measurement
212362  nsAeanIRIVA 3((3)-0-6)

Digital Communications

sedgdeduSeuninuioy . 212-282 ndnn1sszuudedns

numuaninazfularnszuiunisdy aledygia wwudinlusieidesfian n1s
asdudan Teediindeudvuazidiudily Lmﬁﬂﬂ']sua@l,a%bua%maa NMTIATITRAUTTOUE
M msgdasluedu uusimquidoua mathstauvdsiidadeyauasdosdya
Review of probability and random process; signal space; minimum Nyquist bandwidth; signal
detections; additive white Gaussian noise; digital modulation techniques; performance

analysis; synchronization; introduction to information theory; source coding; channel coding
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212-363  n1sHeasldane 3((3)-0-6)
Wireless Communications
sdndedueuiuioy :  212-362 mideda1shdiia
Fodaaliany msvhluwansnmeninvesesdyaialians lnadunmdinnves

1 o

Posdygrulians nsaenndesuesiasdyyialunisanuiuaziig lnadesdyy1unsads as

A7}

1 YY)

ﬁamiﬁ;mmagm nsnsaTudnaadlusesdyaasdadisuiulugesdygaiials nseenuuunis
L%ﬂiﬁﬁLLﬁ%i%@]}UﬂJaﬂﬂ’J’]ﬂJL‘ﬂuaﬁig ANUNAINNAENILIAT NSEL U LLﬁ%‘V]Nﬂ’]WNa‘I

Wireless channel; physical modeling for wireless channels; input/output model of
the wireless channel; time and frequency coherence; statistical channel models; point-to-point
communications; detection in Rayleigh fading channel vs static AWGN channel; code design

and degrees of freedom; time diversity; antenna space diversity; frequency diversity

212-364  mMsdeREITHIUAN TN 3((3)-0-6)

Satellite Communication

MedvdeduBsuninutiou 1 212-292 msleansdoyauaziaTetnenauiames

wannsAeaNsa Loy Tasead1awesssuuntiioy audnazalasvesnidie
Snway Manadavesnfioudoans maﬁwmmuﬁuLqEJLLazagmﬁmaqmumammﬁmﬂﬁuau A9
MU seRudyain Shsdiundunmesedyainsuniutensiearsanaiisy nsdhiuy
wanene Lovl A T dMdue wenmadedug stuvdaanineiufusaraniioonia stuu
mMsdoans anaflsuszninedssmanazniglulssne

Principle of satellite communications; structure of satellite; satellite orbits;
frequency technic of satellite; technical characteristic of communication satellite; calculation
of elevation and azimuth angle of receiving antenna; calculation of satellite signal level; carrier
to noise ratio; multiple access; FDMA, TDMA, CDMA and current techniques; earth and space

station systems; domestic and international satellite commmunication systems
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212382 fiwadiadadunaznsinssideyadosdu 3((3)-0-6)

Linear Algebra and Introduction to Data Analysis

swUsAuREURIUnaY : il

wugdgadingady, UsQiinees, n1swlaudady, imsnduazfme sluuud, A1
Snwamanizuaznnmeidnuuziany, navssgndlinufivadaidadudoumaiunsiesei
Uaya, N1IAAVUIAYBITBYA, N1IIANFUVRWRYE, NI UUNTBYA

Introduction to linear algebra; vector space; linear mapping, matrices and
determinants; eigenvalues and eigenvectors; introduction to linear algebra application for data

analysis; dimensionality reduction; data clustering; data classification

212-393  wugdnN1sIBUsHNsUTUNISAIUINLTIALAY 3((3)-0-6)
Introduction to Programming for Numerical Computation
S18AYIVIAUSHUNIURDY : bl

[ [

M3 ansunid nsldnamesuazawnaisiugiu n1saviliuning nisnaennsinugiy

<9

[ < i

leAdud n1smuauniIsivavelusinsy mMsnaeauiy 3U wagiduy msviliiduames nisud
aun1s nsiaAsY AdesSatius aunisindludea nsvieendluedu arutesduiazads
Tassasedoya amuazmsvhediuduy

Variables; scripts, basic scalar and vector operations; matrix indexing; basic plotting;
functions; flow control; line/image/surface plots; vectorization; solving equations; curve fitting;
linear algebra; polynomials; optimization; probability and statistics; data structures; images and

animation

212-394  ATWINTTASIUUUINGDITEUU 3((3)-0-6)

Systems Modeling Language

edndeduiBsusituneu 1 200-116 Rugrumadeulusunsupsuiamasdmiu

AN

ﬂ’J’liJiL‘ﬁ@x‘ié]juLﬁlﬁl’JﬁUﬂ’]‘H’]ﬂ’]'ﬁa%’NLLUUﬁ’laaﬂizUU NIOUANTASINUUUINADITEUY
wiAaLnakarlAsas1aluna WHUAINANUABINTS NSITWNUANATE WNUAINAINTTY UdanTeny
Tnezunsy vdenlaozunsuniely wmunmanuzveRA3os ANLduRLSsTIensdauuylYiuaznis
ATIEAUUUTIABY LHUNNTBIAALATNIIITNDS WNUATWAIRU

Introduction to SysML; systems modeling framework; packages and model
structure; requirements diagrams; use case diagrams; activity diagrams; block definition diagram;
internal block diagrams; state machine diagrams; cross cutting relationships and model analysis;

constraints and parametric diagrams; sequence diagrams
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212-395 laseadedeyauazdanaiiy 3((3)-0-6)

Data Structure and Algorithms

s1gAvIUIAUBEURIUADY ¢ 1T

wurilasasedayanazdanasiiu LaddIau aunn A7 Sana3NNNISISEIERY LwRLUY
launfinuaznsAun danesnunisuusnenuaziensue nsuaznisviesluluns v dane3yuigs
azluu nslusunsuuuunadn wpuinwaziuvsng Jyniwuvuduiiviysal danesfiuwuuauiuy
Sanesfiusuuviuildsuld Joymvasnsmeiimunzay Sanesfiudmduauiudmnssalin ans
wiganesiudeiniosdemainudanssy

Introduction to data structure and algorithm; array, stack, queue, sorting algorithms;
dynamic sets and searching; divide-and-conquer algorithms; graphs and graph traversals; greedy
algorithms; dynamic programming; polynomials and matrices; NP-complete problems; parallel
algorithms; adaptive algorithms; optimization problems; algorithms for electrical engineering;

aleorithm solving using engineering tool

212-400  @vifaRNN 6(0-40-0)
Cooperative Education
Rouly:  aeunwdndnwtudil 3
nsinUfuReuludnvugadountninluaaiulsznounsinaiv ey dnfnw

a o

wfoaidaluansviefunarsuudilidenndt 16 dUavi wie 640 Falus eAuannisiiney
UnAnwisesiausuazdnvihsenuliivaniulsznaunis

On the job training as a full-time staff of an approved workplace for a period not
less than 16 weeks or 640 hours including oral presentation and final report submission to the

entrepreneur

212-401 lassauddaanssuluii 1 3(0-9-0)
Electrical Engineering Project |
sredvTsduBeusuiou :  aaunwiinAnundulf 4
dnAnvusazaudewhlassnunidassuiifietosiuienssalui Fatunisdne
Fupi sonuuukaradne e namaasshasiendyn Tndnwdeuanininufndisuwasdy

anflunisundeymatsgeadudiulug dnAnwidesiiausuazi@ousoaunuAINEIves

ey

1AF99U

Each student is required to carry out an electrical engineering project with an
emphasis on design and construction or an experimental investigation; the student is expected
to show initiative and to take an active part in solving problems; the student is expected to

present and write a progress report
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212-402  TassaudAanssulnii 2 3(0-9-0)
Electrical Engineering Project Il
183 VIAVIGBURIUABY :  212-401 TAseaudaanssuluii 1
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Student continues to work on the project to the final stage including the final

report writing-up and presentation

212-403  &uuun 1(0-2-1)
Seminar
s1gAvIUNAUBEURIUADY ¢ 1T
Funundewing q Auraulaluaivdudmnssulnd wedanisdeasuasnisiiaus
dusuaulusunan
A seminar presentation on various electrical engineering topics; communication

and presentation techniques for future works

212-404  W3BUAUNIANGT 1(0-2-1)

Pre-cooperative Education

sedvdsfuideukiuniou . aaunmiinAnwtudi 4
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wazmalialunisadnsnuean mmfﬁugqﬂumiﬂﬁﬂ’amu msdeansuazanweduiug M
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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
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212-411  szuulWiwazszuudyyraluaiais 3((3)-0-6)

Electrical Systems and Signal Systems in Building

sedndaduSeuniiuion :  212-313 niseanuuunazinasszuulin

seuulnihagnidu nsAwIn eanwuY nshnseszuuliih szuudeiduataing seu
Jostuszuulnihniglueinis weneimns waglulssu syuulesiuiieu ssuusdoasiu Msesntuy
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sruudaned ssuuudanamadiug seuulostuiieii wdesiuda ifihdses szuvenassmlusia
syuusnwANUUasnsiy

Emergency power systems; electrical installation system design; lighting system
design; electrical protection system design in buildings and industrials; motor circuit design;
power factor improvement and capacitor bank circuit design; harmonics in electrical systems;
power installation in commercial, industrial, and residential buildings; telephone systems;
sound systems; MATV systems; fire alarm systems; lightning protection systems; standby

generators; building automation systems; security systems

212-412 N1SUIMITIANITIATINIS 3((3)-0-6)
Project Management
03V IVIAUEEURNIUNDY : KT
fugnunulasenis derauelasinisuaznsdszanu nnsmelasns Tassadiany
Tasan1s Msdanisninegans msumsyana n1sdeanslulasinisuaznisdnnisesdns
Project Fundamentals; proposals and bidding; project overview; project structure;

resource management; project personnel; project communications and organizational issues
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212-413  yagrszuvIteliidmiusaseluii 6((4)-4-10)

Module : Railway Electrification

s1gAvIUIAUBEURIUADY ¢ 1T
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gmALarszUUseath ssuutestudimsusasalii msdeasiiunasnsifeusetulusyuusasa
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Development history of railways; railway energy use; traction motor and drive
technology; electric locomotive technology; high speed train technology; maglev train; traction
drive and rollingstock; DC railway electrification; AC railway electrification; overhead catenary
system and conductor rail system; electrical protection in railway; grounding and bonding in

railway electrification; power quality and harmonics in railway; railway condition monitoring

212-414  FTUUDIRIRARYRINYDITEUUITN 3((3)-0-6)

Railway Signaling Systems
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Basics of railway signaling; railway signaling products; railway signaling design
standards; basic signaling design; Interlocking design; traffic management system and control,

ERTMS/ETCS standard
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212-415 A15219ULNUTATINTISLAZAISUSWISIANITTZUUSY 3((3)-0-6)

Railway Project Planning and Management

s1gAvIUNAUBEURIUADY ¢ 1T

UNUITOINITUTNITIANITIATINISHA NIUNAN 1ATIa319909lATINTLaZNIIUNEN
Aszrnulazderimun msdeasiugiduisdedulassnswasfinnu mmsnusulasinis g
AMNUAAITINIY N1TUTNITIANITHALIDINGS A15USIINIsaBuLUas audssuazlonialy
1A53119 N15AAAILIATINT N159189IUNAANNAIMTLAENUYIULATINGG N15UALATING WagA1T
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Role of project management and project core team; project launch organization
and project core team; managing obligations and requirements; communicating with project
stakeholders and project team; project planning; managing schedules and critical path; change
management; risk and opportunity in project; monitoring and reporting project progress and

project review; project closure and after delivery managing

212-421  mstasnuszuulnninigs 3((3)-0-6)

Power System Protection

F18TIAURBURIUNBY :  212-324 nsaaTzissuulniinigg

wdnmsvhluresnistestuszuulniinmas niouwlanaiasdietn Saddostusiacingg
nstesiunszuaiiu nslostumnuiansosasiu nstesiuluuldamanis nmstesiuueines N3
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LaEIN151N9ee Luihgunsaldaatunuudiva

Principles of power system protection; instrument transformer; protective relays;
overcurrent protection; earth fault protection; differential protection; motor protection;
transformer protection; generator protection; bus bar protection; transmission line protection

by distance relaying and pilot relaying; introduction to digital protection devices

212-422  mIIAiAIosdnsnalnin 3((3)-0-6)
Electric Machine Modeling and Analysis
518390 sAUGBURIUNRY :  212-221 msudaswaserunalnili
LUUINADININATA NISUUAINTBUDN9BY ﬂ’]ﬁl,m'lzﬁsluaﬂ’rwsﬁb’mjmaqLﬂ%ﬁﬂiﬂa
Tifnssuaadu nsfundeunawmesmieniuuunnmes nstunioutewmesdslasiawuusdvan
0177
Dynamic model; reference frame transformations; transient state analysis of three-
phase ac machines; vector controlled induction motor drives; permanent-magnet synchronous

motor drives
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212-423 A WAl 3((3)-0-6)
Power Quality
sgvdeAuEBUHIUAaY :  212-324 M15AlATzvissuUlraigs
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Power quality problems; harmonic sources; effects of harmonic in power systems;
review of Fourier series; harmonic current and voltage definition; characteristics of harmonic in
power systems; distortion factors; power factor; RMS current and voltage; series and parallel

resonances; standards of harmonic; passive power filter design; power quality conditioner

technology

212-424  TsslwAuazaandlninges 3((3)-0-6)

Power Plant and Substation

F18VIVIAVBURNIUADY :  212-324 N15AATIZNTEUUINAIAAS

andnuazvadinan Tsdlwihmdad Tsslifimdslod Tsslahfaiuing Tsdlwilmgs
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Characteristic of various loads; hydro power plant; steam power plant; gas turbine
power plant; combined cycle power plant; diesel power plant; nuclear power plant; renewable
energy sources; sub-station with air insulation, compressed gas insulation; types and functions

of equipments in a sub-station; the pattern of equipment lay out; lightning protection;

grounding system; security procedures for operator in a sub-station
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212-425  gaavnalulageugudlni 6((4)-4-10)

Module : Electric Vehicle Technologies

s1eAvUsAUSEURIUNBY :  212-323 Blannsalindnnas
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dusugrusudlniy szuudanisuunes’ walulagnissnsaerusudliil nsdanisndeeu n1s
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Introduction to hybrid and electric vehicles; hybrid and electric vehicle drivetrain;
types of electric motors; power electronics for electric vehicles; regenerative braking; battery
technologies for electric vehicles; battery management system; charging technologies for
electric vehicles; energy management strategies; electric vehicle systems simulation;

communication and protocol in electric vehicles

212-426  YAIPINANUNYUBULAZAITIANITNANUY 6((4)-4-10)
Module : Renewable Energy and Energy Management
swgtsAusEURIunay : 1l
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WAISUTANENS
Introduction to energy systems and renewable energy resources; potential of

renewable resources; difference of conventional and renewable energy technologies;

renewable technologies such as solar, wind, biomass, geothermal, biogas, municipal solid
waste, wave energy, fuel cell; energy storages; laws, regulations, and policies of renewable
energy; 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 system,
heating ventilating and air-conditioning (HVAC) systems; industrial motor; cogeneration; energy

conservations and economics analysis
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212-427  gaglasenglnindanies 6((4)-4-10)

Module : Smart Grid

swUsAuREURIUnaY : il
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Introduction to smart grid and power grid operation; elements of the power grid
and measurement technologies: generation, transmission, distribution, and end- user; basic
concepts of power, load models, load flow analysis; wide area monitoring system; elements
of communication and networking; elements of power networks and data analysis; elements
of computation and decision support tools; elements of distributed energy resources (DER)
and grid integration: renewable energy, effect of electric vehicles ( EVs); elements of
management: aspects of energy management in the smart grid; SCADA; microgrids; smart meter;
communication technologies; network architectures; Wireless Mesh Network (WMNs); IEC
601580; smart meter communication; communication on intelligent electronic devices; Power
Line Communication (PLC); ZigBee protocol; wireless sensor network; policy and economic

drives of the smart grid; environmental implications; sustainability issues

212-431  ANSNAEIUNATIIUAING 3((3)-0-6)
Digital Integrated Circuit Testing
19V 1UIAUBIUAIUADY :  212-334 N159DNLUUNATIINAING
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MINATiATeu nsnedeudiles Wesewledmsunsnageu
Introduction to digital integrated circuit design verification and testing; defects; fault

modeling and simulation; automatic test pattern generation (ATPG); design for testability (DFT);

scan and boundary scan architectures; built-in self-test (BIST); tools for testing
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212-432  9esuazszuuBEnnsefinddwdunisienns 3((3)-0-6)

Communication Electronic Circuits and Systems

s1eUIAUSIURIUABY :  212-232 29asuazsyuUBlannIaling

Transmission-line principles; impedance transformation and matching;, complex-
signal analysis; single- sideband generation technique; wireless receiver architectures: IF
receiver, low-IF receiver, direct-conversion receiver; oscillators; mixer; power amplifiers; phase-
lock loop; delay-locked loop; RF circuits’ performances: dynamic range, harmonic distortions,
intermodulation distortions

anNN1saeas MakUasuazidndgduiiuaud nMsliesevdyaandedou nsasadayayiu
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212-441  szUUAIUANNYTLAIN 3((3)-0-6)
Fuzzy Logic Control
sgdgUAuGEuEIune ¢ il
wugtifgaiuiiafion MsuftRnisvesiledidn anuduiusuuuiad ngited Hedasdn
AUINNT NFRULIUBUUTLE N15AIUANLULTRE NsUszendldnuiledasin
Introduction to fuzzy sets; operation of fuzzy sets; fuzzy relations; fuzzy rules; fuzzy

logic; linguistic variable; fuzzy inference; fuzzy control; applications of fuzzy logic control

212-442  N13BNUUUAIAIUANAING 3((3)-0-6)
Digital Controller Design
51830 UAURIURIUNRUY :  212-241 YAIVHYQYIUUALITUULALNITINABUTUAY
wuzdTEUUAIUANLTRTTE dygiaiaiiuniie wallavasnisulaiuen szuudn
fhegreteya navesnsmeulnd wuudaswesszuuiumhsvesiladidudielounuusioiilos ng
AT INNVBITTUULANALIY NMTOINWUURMIAIUANAITIA
Introduction to digital control system; discrete-time signals; z-transform technique;
sampled- data systems; quantization effects; discrete equivalent to continuous transfer

functions; stability analysis of discrete-time system,; digital controller design
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212-443  msUszadANAdYIuRInasle TR 3((3)-0-6)
Modern Digital Signal Processing
51893 UAURIURIUNRY :  212-241 YAIVIHYQYIUUALITUULALNITINABUTUAY
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Introduction to Digital Signal Processing; FIR and IR filter design; adaptive filter;
introduction to random and statistics signal processing; time series analysis and parameter

estimation; modern DSP applications

212-444  PSANUINLUVEANEURIMTUNTZUIUNTENEINNTTY 3((3)-0-6)
Soft Computing for Industrial Process
s1gAvIUNAUBEURIUADY ¢ 1T
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Soft computing techniques; artificial intelligence; evolutionary algorithms; support
vector machine; machine learning; probabilistic reasoning and data analytic for solving

industrial process problems

212-445  N1SAUANAMATNLAZIAINTTUNINTINGT 3((3)-0-6)

Quality Control and Engineering Metrology

s183vUsAUGBUHUNRY : 1T
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Introduction to metrology; definitions of metrology; international system of units;
measurement standards and traceability; review of process measurements and instruments;

calibration of electrical instruments
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212-446  vusudgnavnssuuazvialiaIasinana 3((3)-0-6)

Industrial Robotics and Machine Vision

swUsAuREURIUnaY : il
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Fundamental of robot technology; history of robotics; classification of robots;
introduction to industrial robotics; robot physical configuration; basic robot motion control,
programming the robot; robot vision systems, machine vision; acquisition of images; lighting
techniques; image processing and analysis; 3D machine vision techniques; robot cell design
and control; hardware interfacing; graphical simulation of robotic work-cell; robot applications

in industrial process.

212-451  Fanssululasion 3((3)-0-6)

Microwave Engineering
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Review of Maxwell’ s equations, plane waves; microwave transmission lines and
wavesguides; microwave network analysis; scattering parameters; smith chart; impedance and
equivalent voltage and current; signal flow graphs, impedance matching and tuning, microwave

resonators and filters; power dividers and directional coupler; point-to-point microwave link;

microwave propagation; microwave measurement; microwave systems and applications
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212-461 n'ﬁa"amnwuvuaga'ﬁ 3((3)-0-6)
Cellular Communications
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Narrow-band cellular systems; wide-band systems (CDMA and OFDM); capacity of
wireless channels, AWGN channel capacity, resources of AWGN channel, LTI Gaussian channels
(SIMO, MISO, frequency-selective channels), capacity of fading channels; capacity of multiuser
channels; uplink/ downlink AWGN/ fading channels, frequency- selective fading channels,

multiuser diversity

212-462  n1sApEMIUTEALULS 3((3)-0-6)

Broadband Communications
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Principles of broadband communication networks; VOIP; wide area network;
asynchronous transfer mode; virtual private network; FDDI; DSL; internet, intranet; synchronous
digital hierarchy, traffic engineering and quality of service; FTTH, wireless LAN, dense
wavelength division multiplexing, passive optical network; power line communications (PLC)

for broadband communication, standards of PLC-based networking
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212-463  A3evnBuTEARUUALSABLIARRUT 3((3)-0-6)

Mobile Broadband Networks
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Concepts of mobile broadband networks; WiFi (IEEE 802.11 family); network
architecture; 4G Technology; resource block; Throughput; radio resource management; random
access network; local area update; QoS; LoRa communication; NB-1oT; discuss research issues

addressed in the next generations

212-464 @aNuUaBANYLATRUINY 3((3)-0-6)

Network Security

MedvdeduBsuninutiou 1 212-292 msleansdoyauaziaTetnenauiames

wWiIARYBINITTNMIAINUAEASY AdinAaasdISuNIsSnwIAUUaaniY NQUNT3
LTAE DU NAUNIATUAZ DAULINT DANDINUNITAANDU NITIUITHALUU 915L0ELD ﬁug’mm‘%aﬁd’m
dmsunmsshwinnudaeasde Tuslaneasnwinnulaendeumaiodns wndesiledmiunissnuany
Uaoasty nssnwanulasndeuuniotiediuyana munslnailafadn wadianiswizssuu Useiu
mssnwanulasadeuussuulfUinsdynduaziuled Ussinunisdengmnevesmiuvasassly
JEUVANITZAUNA

Basic concept of security; mathematic for security; symmetric and asymmetric
theory; reduction algorithms; RSA cryptography; network fundamental for security; network
security protocols; security tools; security on VPN; firewall on embedded system; hacker

techniques; Unix security issues; windows security issues; legal issues in information security
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212-465  NSIALEUNILAZNNTEINT 3((2)-3-4)

Routing and Switching
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Network reference model; IP routing; OSPF; ethernet switching; VLAN; STP; ethernet
link aggregation; ACL, AAA, network address translation; FTP; Telnet; DHCP; HTTP; DNS; NTP;

WLAN; network management; IPv6; introduction to SDN and NFV; network programmability and

automation, network architectures and practices

212-491  STUUAUDINANIAI8IUBUR 3((3)-0-6)

Automotive Embedded Systems
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Changes in automotive embedded systems; hardware architecture; software
architecture; automotive platform; real-time operating system; real-time scheduling; networks
and protocols: CAN, LIN, FlexRay, and TTCAN; functional safety; cyber security; autonomous

vehicles; validation and verification
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Switching-Mode Converters |
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Power processing; elements in power electronics; steady- state converter analysis;
steady-state equivalent circuit, losses and efficiency analysis; switch realization; discontinuous

conduction mode; AC equivalent circuit modeling; converter transfer functions; controller

design; basic magnetic theory; inductor design; transformer design

212-514  ssuuduiadeunuuuiuanuda 3((3)-0-6)

Adjustable Speed Drive Systems
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Introduction to variable speed drive systems, characteristics of mechanical loads,
requirements of electrical drive systems; basic principles of variable speed controls of DC
motors and steady state analysis; methods of speed control; transfer functions of separately
excited DC motors; single-phase and three-phase controlled rectifiers and chopper for DC
motor drives; closed loop control of DC motors, single quadrant and four quadrants; steady-
state analysis of induction motors; speed control of induction motors, variable terminal voltage
control, variable frequency control, rotor resistance control; operation with a current source

inverter; steady state analysis of synchronous motors; synchronous motor control
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Design and Analysis of CMOS Analog Integrated Circuits
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CMOS integrated circuit technologies/ process; MOSFET model, body effects;

MOSFET as a tunable resistor; common-source, common-drain and common-gate amplifiers,

negative feedback, common-mode feedback technique; low-voltage circuit design: MOSFET

operation under a sub-threshold voltage region, pseudo-differential amplifier, common-mode
rejection techniques; CMOS operational amplifiers, operational transconductance amplifiers;
transistor’ s noise modelling and analysis; distortion analysis; voltage- controlled oscillator;
multiplier; current- feedback op- amp; transconductor- capacitor filters, opamp- RC filters;

complex filters; analog integrated circuit layout

212-531  M39DNKUUINITIINKOUTABNUBFAIMSUNITUTUIANAF Y0 3((3)-0-6)

Analog MOS Integrated Circuits for Signal Processing
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Discrete-time data signal; MOS transistors, switched- capacitor circuits; switched-

current circuits; switched op-amp circuits; comparators; filters; switching noise; simulation

techniques; mixed-signal design techniques

|
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Digital VLSI Circuit Design by HDL
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Theory and methodologies for digital VLSI circuit design by Hardware Description
Language (HDL); digital circuit design flow; gate-level design; register transfer level (RTL) design;
combinational circuit design; sequential circuit design; synchronous control circuit design;
asynchronous control circuit design; digital signal processing circuit design; microprocessor
design; digital circuit implementation on FPGAs (Field Programmable Gate Arrays); circuit

simulation
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Design of Analog Integrated Circuits for Biomedical Applications

5193 UsAUBBUH Y il

29asuazszuululasdidnvsedng weluladasassu lunavemsudames 19953usad
Feulugrrindunesadu wedanisoanuuuiildussiunasidsuiuni 19950509 29950878 2999
wasteya nsidenleadoya nsdenlesl¥aeuuuimisniaandnenssuvesszuulians 1495
dwdusnuuaydsliae msdeansruinamouyed

Integrated circuit technologies; transistor modeling, weak-inversion CMOS circuits,
low- voltage and low- power design techniques; filters; amplifiers; data conversion circuits;
biotelemetry techniques, wireless inductive link; wireless architectures, circuits for wireless

transmitter and receiver, human-body communications
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Radio-Frequency Microelectronics
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Basic concepts in radio frequency design; modulation and detection; multiple
access techniques and wireless standards; transceiver architectures; modern integrated circuit
technologies; low- noise amplifiers; mixers; oscillators; charge- pump phase- locked loop,
frequency synthesizers; power amplifiers; channel-select filters, intermediate-frequency filters,

noise figure, phase noise; layout for high-speed circuits

212-541  N139DNLUUTEUUANDINAINAD 3((3)-0-6)

Embedded System Design
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Introduction to embedded systems; embedded system development on
microcontroller; C language for microcontroller; communication buses for devices network;
device drivers and interrupt service mechanism; programming for embedded systems; UML

program modeling; real-time operating system; design examples; simulation and debugging
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Design of Integrated Circuits for Optical Communications
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Integrated circuit technologies for optical communications; fundamentals of

optical communications; noise and jitter; laser diodes, optical fibers, photodiodes;
transimpedance amplifiers; limiting amplifiers, output buffers; oscillators, inductor-capacitor
oscillators; phase-locked loop; clock and data recovery circuits; multiplexers and laser drivers
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212-545  N199DNUUUNATTIMUUAIH YU IUTIYE 3((3)-0-6)
Data Conversion Integrated Circuit Design
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Sampling circuits, MOSFET switches, sample-and-hold architectures, comparator
circuits, resistor-ladder DACs, current-steering DACs, successive approximation register (SAR)

ADC, pipeline ADCs, flash ADCs, subranging ADCs, time-interleaved ADCs, delta-sigma analog-

to-digital converters

212-555  Insnpeanioviedons 3((3)-0-6)
Communication Network Protocols
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OSI' model; details of OSI data link layer; network layer; transport layer;

communication network protocol analysis
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Wireless Ad Hoc and Sensor Networks
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Application of wireless ad hoc and sensor networks; architecture of wireless ad hoc
and sensor systems; digital communications and radio propagations; self-organization

protocols; medium access control; routing; IEEE 802.15.4 and ZigBee standards
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MIMO Communications
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Multiplexing capability of deterministic MIMO channels; physical modeling of MIMO
channels; modeling of MIMO fading channels; V-BLAST architecture; receiver architectures; slow

fading MIMO channel; D-BLAST architecture

212-569  wialuladafisuauiaian 3((3)-0-6)

Nanosatellite Technology
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Nanosatellite; concept development; nanosatellite design; mission coordination;
regulatory licensing; ground station design; development and testing; nanosatellite hardware
fabrication and testing; Nanosatellite-to-dispenser integration and testing; dispenser-to-launch
vehicle integration; launch; mission operations; mission models; requirement sources for

launch; licensing procedures
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Remote Sensing and Geographical Information Systems
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Map language; remote sensing; electromagnetic remote sensing process; physics of

radiant energy; microwave remote sensing; radar principle; synthetic aperture radar (SAR);
remote sensing platforms and sensors; visual image interpretation; digital image processing;
fundamentals of GIS; spatial data modeling; GIS data management; data analysis and modeling;

integration of remote sensing and GIS; urban and municipal applications

212-571  WANNISITUULIANS 3((3)-0-6)
Radar Systems
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Design and operation of modern radar systems for a variety of applications; the
radar range equation; signal-to-noise ratio; radar cross section; range and velocity ambiguity;
radar clutter and statistics; detection and receiver design; tracking radar; transmitters and
antenna systems; the electronically steered phased array antenna in radar; pulsed radar;

continuous-wave radar; frequency-modulated radars; Doppler radar; synthetic aperture radar

av3vIrnssulidn augimnssumans unInendeaaaiuasuns 85



UAD 2

212-572 L‘VIﬂﬁﬂiﬂﬂ’]iaﬂﬁlu’]ﬂ’t}a\‘]ﬂ’]ﬂaﬂﬂ']ﬂ“U‘Ll']ﬂL’Sﬂ 3((3)-0-6)

Small Antenna Miniaturization Techniques
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Small antenna theory; small antenna parameters; directivity; radiation efficiency;
quality factor; input impedance and matching; overview of small antenna designs;
miniaturization via shaping; miniaturization via loading; miniaturization via slow wave; negative

refractive index metamaterial and electromagnetic band gap based antennas; near- field

resonant parasitic antenna; Huygens source antenna

212-573  msdeasiasstiglniidanies 3((3)-0-6)
Smart Grid Communications
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An overview of power systems; power production and generation; power
transmission; power distribution and consumption; smart grid system; current status of smart
grid; smart meter; communication technologies; network architectures; Wireless Mesh Network

(WMNs); IEC 601580; smart meter communication; communication on intelligent electronic

devices; Power Line Communication (PLC); ZigBee protocol; wireless sensor network
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Into Engineering World
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Evolution of engineering disciplines; engineering professional organizations;
engineering career path; engineering ethics; engineering problems; systematic problem analysis

and solving; teamwork; presentation techniques
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Fundamental Mathematics for Engineer
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Mathematics in engineering; mathematical induction; functions and graphs; limit
and continuity; derivatives of functions and applications in engineering; integration of functions

and applications in engineering
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Fundamental Physics for Engineer
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Physics in engineering; units, physical quantities, and vectors; force system and

motions; work and moment; particles and rigid bodies; energy and momentum
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Basic Chemistry for Engineers
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Chemical in daily life and safety; physical properties of solid, fluid and gas; gas law;
law of mass and stoichiometry; reaction and equilibrium; acid- base; electrochemistry;

thermodynamics
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Basic Electrical Engineering
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Electrostatics; electromagnetism; DC circuit analysis; voltage, current and power;
basic electrical components; Ohm’s law and Kirchhoff’ s law; AC circuit analysis; real and
reactive power; power factor; power factor correction; single-phase electricity bill; three-phase

systems; transformers; introduction to electric machinery; electric generators and motors;

introduction to electrical instruments
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Basic Engineering Programming
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Computer concepts, computer components; hardware and software interaction;
electronic data processing concepts; high-level language programming concepts; program
design and development methodology; data types; constant; operations and expression;
statement and compound statement, flow controls, sequence, alteration and iteration;
debugging; program design and development with applications to engineering problems using

a high level programming language; programlnming practices

200-117 L?Jauuw%mnssuﬁugw 2((2)-0-4)

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

descriptions in engineering drawing
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Engineering Materials
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Study of structures, properties, production processes and applications of
engineering materials i.e. metals, polymers, ceramics, composites, electronic materials other

materials, phase diagrams, mechanical properties and materials degradation
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Basic Electronic Circuits
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Semiconductor devices; PN junction; diodes; analysis of diode circuits; diode
applications; transistors technologies; biasing of transistor; basic transistor circuits and its

applications; operational amplifier and its applications; introduction to power electronics

devices
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Signals and Systems
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Introduction to signals and systems; time domain analysis of linear time invariant
continuous time systems; continuous time convolution; continuous time Fourier series;
continuous time Fourier transform; Laplace transform; time domain analysis of discrete time
systems; discrete time convolution; discrete time Fourier series; discrete time Fourier transform;

sampling and quantization; Z-transform; applications for electrical engineering

211-291  wuzUITEUUANDINANA 3((3)-0-6)

Introduction to Embedded System
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Introduction to digital system; combinational logic circuit; sequential building
blocks and sequential circuits, finite-state machines and synchronization; memory basics and
timing; arithmetic structures; analog and peripheral interfacing; embedded processors;

introduction to embedded system design; C programming for embedded system
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DC Drive Systems
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Elements in electric drives; mechanical loads; electric motors; power sources;
converter circuits; controller; review of power semiconductor devices; introduction to power
converter for DC drive; AC-DC converters; DC-DC converters; motor-load system; speed-torque

characteristic of DC motors; speed control of DC motor drives
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AC Drive Systems
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AC machines for drives; introduction to power converter for AC drive; AC-AC
converters; AC voltage controller; cycloconverter; DC-AC converters; square-wave inverters;
pulse width modulator inverters; speed control of induction motors drives; speed control of

synchronous motor drives
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1. Jauindlanunanda nanuiiaus v v

2. Jaufindlenuanunsauszgndesdrnusluldeulaasdunis

unlodayuesdiny waz Uszine

3. Jauiimanunsavinausuiugula v

4. Uuinivinwelun1susmsannisiatwarlasanis ke v v

Stakeholder Need 3 : U3#% Maxim Integrated Circuit
Limited.

v a 4

1. Taudindlvinwelunsufiamsuarldinsesiloldegamangay V| v

2. Yaudedivinwzlunsliniendingulunsdeansiaiiosmu v

3. Yaudimaninsatanusluvssendldlunisviauaiale 4 v | v |V
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e

fdaulddudevesnangns

PLO1

PLO2

PLO3

341

3.2

33

3.4

PLO4

PLO5

PLO6

PLO7

Stakeholder Need 4 : U3#¥ Silicon Craft Technology

1. Unudiniivinweluvangsunsanuiiiay softskill sineq

2. Uaudindlvinwelunnsdaans

3. audieanunsathanuiludszgndldlunisvininuasla

Stakeholder Need 5 : Us®¥w Wmeay 311n

1. Tuiinmisivinuelunsifmunsegenmiuimesiiies

2. Uauitmanansatienaiuiluszendla

3. URARSIVIN®eNd hard skills wag soft skills

uAd 2
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MANUMN ¥ AITNUEANAENSNTITeUIT2AUNANgAT (PLOs) fiu Knowledge/ Think / Attitude / Skill

uAd 2

General Knowledge

and Sciences

Applied Mathmetics and

Computers

Fundamentals

Electrical Engineering

K1 | General Engineering K9 | Basic Mathematics K17 | Electric Circuits
K2 | Laws, Standards, and Regulations K10 | Calculus K18 | Electronic Devices and Circuits
K3 | Economics K11 | Differential Equations K19 | Digital Logic and Circuits
Kd | Chemistry K12 | Vector Calculus K20 | Basic Communication Systems
K5 | Materials K13 | Linear Algebra K21 | Eletromagnetic Field
K6 | Mechanics K14 | Statistics K22 | Electromagnetic Wave
K7 | Engineering Drawing K15 | Probability K23 | Measurements and Instruments
K8 | Information Technology K16 | Computer Programming K24 | Signals and Systems

K25 | Control Theory

K26 | Electric Machines
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uAd 2

Power Communications Electronics
KP1 | Power Electronics KC1 Analog and Digital Communications KE1 | Analog Integrated Circuits
KP2 | Electrical Power Gnereation, KC2 | Transmission Lines KE2 | Digital Integrated Circuits
Transmission and Distribution
KP3 | Electric Power System Analysis KC3 Antenna and Wave Propagation KE3 Signal Processing
and Power Grid Operation
KP4 | Electrical System Design and KC4 | Communication Systems KE4 | Embedded System
Installation
KP5 | High Voltage Engineering KC5 Data Communications and KE5 | Semiconductor and
Networking Device Physics
KP6 | Power System Protection KC6 Satellite KE6 | Sensors and Transducers
KP7 | Energy Resource and KC7 | Optics KE7 | Industrial Automation Systems
Renewable Energy
KP8 | Power Plant and Substation KE8 | Quality Control
KP9 | Energy Management KE9 Data Analytics
KP10 | Project Management and KE10 | Communication Electronics
Organization
KE11l | System Modeling
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Think
(Cognitive)

Attitude
(Affective)

Skill

(Psychomotor)

T1 Analytical Thinking

a ¢ < 1
nsaassdeynitudiue

A1l Responsibility

AU AUSURAYDU

S1 Teamwork and Collaboration

NSINUAUAURAINTANY

T2 System Thinking
a < o0 =R =
msandulaealefeszuu/nnsau

SAUDINTIDNUUUANGE

A2 Adaptable
AMUAINTO IUNITUSURA?

gavigudan1silasuUag

S2 Communication/Language Skills
anuaInsalunsaedns SIRINg

wa We 81y 1Wey

T3 Creative Thinking
ANSANES19E55A ANUBNNTDU daNali

in3sn1slvsde wse Aeuszhuglmia

A3 Perseverance

AANUBANY UUTABRUHTIA

S3 Operation Skills
vinwglun1saiiunsuianis nasly
aseedie waz TusunsumAteqlunis

Idundadaya w3e dosazusngg

uAd 2
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uAd 2

NAANSNNSIS8USTEAUNANEAS (PLOS) Knowledge Think Attitude >ttt Subject/
? ? (Cognitive) | (Affective) | (Psychomotor) Module
PLO 1 k@nd08nan1siiue mNUSURAway I K1, K2 T1 Al S3 All subjects: 212-XXX
a5y fevussleviveailousnuwdiufaiivil
war U9TTLIVTIUNINVINITUALIVITN
PLO 2 Wilanudiiugrumsadinmas K1-K26 T1, T2 A2, A3 S3 200-111, 200-112, 200-113, 200-114,
WeFEns ’imnmﬁugm wazdmnssulni KP1-KP10 200-115, 200-116, 200-117, 237-111,
KC1-KC7 212-101,212-131, 212-161, 212-181,
KE1-KE11 212-190, 212-191, 212-202, 212-203,

212-204, 212-205, 212-221, 212-222,
212-232, 212-241, 212-242, 212-243,
212-251, 212-252, 212-282, 212-290,
212-292, 212-300, 212-301, 212-302,
212-303, 212-304, 212-305, 212-306,
212-307, 212-312, 212-313, 212-314,
212-323, 212-324, 212-325, 212-333,
212-334, 212-343, 212-344, 212-345,
212-353, 212-354, 212-355, 212-356,
212-362, 212-363, 212-364, 212-382,
212-393, 212-394, 212-395, 212-400,
212-401, 212-402, 212-403, 212-404,
212-411, 212-412, 212-413, 212-414,
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uAd 2

212-415, 212-421, 212-422, 212-423,
212-424, 212-425, 212-426, 212-427,
212-431, 212-432, 212-441, 212-442,
212-443, 212-444, 212-445, 212-446,
212-451, 212-461, 212-462, 212-463,
212-464, 212-465, 212-491, 212-511,
212-514, 212-530, 212-531, 212-532,
212-537, 212-539, 212-541, 212-542,
212-545, 212-555, 212-559, 212-568,
212-569, 212-570, 212-571, 212-572,

212-573
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uAd 2

Frnssulnihldegnsgndes

K23-26,
KP1-KP10
KC1-KC7
KE1-KE11

HAANSN1STBUIsERUNANgGAS (PLOS) Knowledge Think Attitude Skill Subject/
(Cognitive) | (Affective) | (Psychomotor) Module
PLO 3 Awnenlgmilagldauims
Irnnssulifiuasysanmstumasdun e
whdgymassluseauyuvu nald uas anala
PLO 3.1 I%Lﬂ%‘l@\‘lﬁafﬂLL@%IU?LLﬂ’iZW]’N K1, K8, K17, K18, | T1 Al S3 200-115, 212-101, 212-190, 212-202,

212-204, 212-205, 212-290, 212-301,
212-302, 212-303, 212-304, 212-305,
212-306, 212-312, 212-313, 212-333,
212-334, 212-344, 212-345, 212-356,
212-362, 212-393, 212-394, 212-395,
212-400, 212-401, 212-402, 212-411,
212-412, 212-414, 212-422, 212-428,
212-431, 212-441, 212-442, 212-443,
212-465, 212-511, 212-514, 212-530,
212-531, 212-532, 212-537, 212-568,
212-572
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uAd 2

HAANSN1STBUIsERUNANgGAS (PLOS) Knowledge Think Attitude Skill Subject/
(Cognitive) | (Affective) | (Psychomotor) Module
PLO 3.2 TinswriuazasUusuaulymlaedns | K17-26 T1, T2 Al, A3 S3 200-111, 200-112, 200-113, 200-114,
Juszuu Ingldnssuiunisdaunn nsdine wae 200-115, 200-116, 200-117, 237-111,
FIUTITBYAREYNADS 212-101, 212-111, 212-131, 212-161,

212-181, 212-190, 212-191, 212-202,
212-203, 212-204, 212-205, 212-221,
212-222, 212-232, 212-241, 212-242,
212-243, 212-251, 212-252, 212-282,
212-290, 212-292, 212-300, 212-301,
212-302, 212-303, 212-304, 212-305,
212-306, 212-312, 212-313, 212-314,
212-323, 212-324, 212-325, 212-333,
212-334, 212-343, 212-344, 212-345,
212-353, 212-354, 212-355, 212-356,
212-362, 212-363, 212-364, 212-382,
212-393, 212-394, 212-395, 212-400,
212-401, 212-402, 212-421, 212-424,
212-425, 212-426, 212-431, 212-441,
212-442, 212-443, 212-444, 212-445,
212-446, 212-451, 212-461, 212-462,
212-463, 212-464, 212-465, 212-491

—
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uAd 2

HAANSN1STBUIsERUNANgGAS (PLOS) Knowledge Think Attitude Skill Subject/
(Cognitive) | (Affective) | (Psychomotor) Module
PLO 3.2 TinswriuazasUusuaulymlaedns | K17-26 T1, T2 AL, A3 S3 212-530, 212-531, 212-532, 212-537,
Juszuu Ingldnssuiunisdaunn nsdine wae 212-539, 212-541, 212-542, 212-545,
FIUTITBYAREYNADS 212-555, 212-559, 212-568, 212-569,
212-570, 221-571, 212-572, 212-573
PLO 3.3 Uszgndmuimadmnssuliliuite | K17-K26 T2, T3 Al, A3 S3 212-190, 212-222, 212-232, 212-241,
whlelymasdlussivguu mald uas anald | KP1-KP10, 212-242, 212-252, 212-290, 212-292,
KC1-KC7, 212-300, 212-301, 212-302, 212-303,
KE1-KE11, 212-304, 212-305, 212-306, 212-307,

212-312, 212-314, 212-324, 212-325,
212-333, 212-343, 212-344, 212-354,
212-355, 212-362, 212-363, 212-382,
212-393, 212-400, 212-401, 212-402,
212-411, 212-414, 212-421, 212-422,
212-423, 212-425, 212-426, 212-427,
212-431, 212-441, 212-442, 212-443,
212-444, 212-445, 212-451, 212-461,
212-462, 212-463, 212-511, 212-514,
212-537, 212-539, 212-541, 212-542,
212-545, 212-555, 212-559, 212-568,
212-569, 212-570, 212-571, 212-572
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uAd 2

HAANSN1STBUIsERUNANgGAS (PLOS) Knowledge Think Attitude Skill Subject/
(Cognitive) | (Affective) | (Psychomotor) Module
PLO 3.4 ysanmsauimddennssuliihiu | K1-K26, T2, T3 A2, A3 S3 212-290, 212-242, 212-243, 212-292,
mam%me]LﬁaLLﬁlsufjgww%ﬂmzé’usqmu aalsl | KP1-KP10, 212-313, 212-323, 212-334, 212-345,
uay @nala KC1-KC7, 212-353, 212-356, 212-364, 212-394,
KE1-KE11, 212-400, 212-401, 212-402, 212-411,

212-412, 212-413, 212-415, 212-421,
212-422, 212-424, 212-431, 212-432,
212-443, 212-446, 212-464, 212-465,
212-491, 212-530, 212-531, 212-532,
212-539, 212-541, 212-542, 212-545,
212-573

—
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HAANSN1STBUIsERUNANgGAS (PLOS) Knowledge Think Attitude Skill Subject/
(Cognitive) | (Affective) | (Psychomotor) Module
PLO 4 AudufieldinaluladifionsiSouisioides | K1, K2 T2, T3 A3 s3 212-190, 212-203, 212-232, 212-241,

212-290, 212-300, 212-323, 212-324,
212-355, 212-362, 212-393, 212-400,
212-401, 212-402, 212-403, 212-404,
212-413, 212-422, 212-425, 212-444,
212-445, 212-463, 212-464, 212-465,
212-511, 212-514, 212-530, 212-531,
212-532, 212-537, 212-539, 212-541,
212-542, 212-545, 212-555, 212-559,
212-568, 212-569, 212-570, 212-571,
212-572, 212-573
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uAd 2

HAANSN1STBUIsERUNANgGAS (PLOS)

Knowledge

Think
(Cognitive)

Attitude
(Affective)

(Psychomotor)

Skill

Subject/
Module

PLO 5 #pansiignfiuanideinssuiunguaui
paINMaNeIN I nekasn1eana tngldnisils

AR N9 ey NS

K1, K2

T1

A2

S2

200-111, 212-101, 212-161, 212-190,
212-203, 212-242, 212-282, 212-290,
212-292, 212-300, 212-301, 212-302,
212-303, 212-304, 212-305, 212-306,
212-307, 212-313, 212-323, 212-325,
212-333, 212-334, 212-344, 212-362,
212-393, 212-400, 212-403, 212-404,
212-412, 212-413, 212-415, 212-461,
212-465, 212-511, 212-514, 212-532,
212-541, 212-559, 212-568, 212-571,
212-572

PLO 6 uanseanferundugun Suilsanufndi
Yoe5U ansauumaziausiuiugaula

K1, K2

12

A2

S1

200-111, 200-115, 212-101, 212-190,
212-202, 212-203, 212-205, 212-290,
212-300, 212-301, 212-302, 212-303,
212-304, 212-305, 212-306, 212-307,
212-344, 212-345, 212-394, 212-400,
212-401, 212-402, 212-403, 212-404,
212-412, 212-415, 212-441, 212-446,
212-491, 212-569, 212-570
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uAd 2

A0ANT I UNSHAALATUNLEUINANUTILAEITDIU
Jenssulninnazaransiineveelaogng

A319ATIAkALQNABY

NaaWSNSIEUSTEAUNANEAS (PLOS) Knowledge Think Attitude Skill Subject/
(Cognitive) | (Affective) | (Psychomotor) Module
PLO 7 @annstawmaluladansaumanagnis K1-K26 T3 A2 S2 212-101, 212-190, 212-202, 212-203,

212-205, 212-241, 212-243, 212-290,
212-292, 212-307, 212-313, 212-323,
212-325, 212-333, 212-334, 212-356,
212-362, 212-363, 212-364, 212-362,
212-382, 212-393, 212-401, 212-402,
212-403, 212-404, 212-411, 212-412,
212-413, 212-414, 212-415, 212-421,
212-422, 212-423, 212-425, 212-427,
212-431, 212-432, 212-461, 212-462,
212-511, 212-514, 212-530, 212-531,
212-532, 212-537, 212-539, 212-541,
212-542, 212-545, 212-568, 212-569,
212-570, 212-571, 212-572, 212-573
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AMAKUIN A AITUEAINAENSNITTEUTTEAUTI8TYIU Knowledge / Think / Attitude / Skill

uAd 2

5797991 /NguaNse / Module

SEE3T Sa51837 AR Knowledge Think Attitude Skills
iw%mﬁug'\u%ﬂﬁ 1 aansAnuIil 1 uay iﬂsﬁﬂjﬂﬁﬂansiuﬁugﬂu

200-111 dlandmnssy 2((2)-0-4) | K1, K2, K3, K8 T1, T2 Al, A2 S1,S2
200-112 adamansfiugudmsuiamng 3((3)-0-6) | K1, K9, K10 T1 AL, A3 S3
200-113 Waﬂéﬁugmﬁm%’u’imm 3((3)-0-6) | K1, K6, K10 T1 Al, A3 S3
200-114 efifiugiudmsuimng 2((2)-0-4) | K1, Ka T1 AL, A3 S3
200-115 ﬁugmlwiﬂwﬁm%’wu’imnm 3((2)-2-5) | K1, K9, K17, K26 T1, T2 Al, A2 S1, 53
200-116 ﬁugmmiL%uiﬂil,miamamﬁama%ﬁm%’uimﬂi 3((2)-2-5) | K16 T1, T2 Al, A3 S3
200-117 L%aul,wu%mﬂiiuﬁugm 2((2)-0-4) | K7 T1 Al S3
212-181 aunsifeeuiusiazinmesuaanaa 3((3)-0-6) | K11, K12 T1, T2 Al, A3 S3
212-251 Ngwijawuuwsimaning 3((3)-0-6) | K21 T1, T2 AL, A3 S3
237-111 Ta93Amngsy 2(2-0-4) | K1, K5 T1 Al S3
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uAd 2

5787991 /nguanse / Module
STe9185%1 F2318371 AeRe Knowledge Think Attitude Skills
Medvuguisansslniln U7 1 aemsinend 2
212-101 UfuRns3mnssulnii 1 1(0-3-0) | K1, K2, K17, K18, K19 T1, T2 Al, A2 S1, 52,53
212-111 29359 3((3)-0-6) | K1, K2, K17, K18 T1, T2 Al, A3 S3
212-131 wannsowdnvsedngd 3((3)-0-6) | K1, K2, K17, K18 T1, T2 Al, A3 S3
212-161 nényansdeans 3((3)-0-6) | K1, K2, K20 T1, T2 Al, A2 2,53
212-190 Ufjuinislulasiuswaiees 1 1(0-3-0) | K1, K2, K16, K19, KE6 T1, T2 Al, A2, A3 |S1,S2,S3
212-191 5UUAIVA 3((3)-0-6) | K1, K2, K19 T1, T2 Al, A3 S3
Medvugisanssluia 7 2 nmamsinendl 1
212-202 UfuRnsimnssuli 2 1(0-3-0) | K1, K2, K17, K18, K21, K24 T1, T2 Al, A2 S1, 52,53
212-204 \Adesletanaznisiansliin 3((3)-0-6) | K1, K2, K23 T1 AL, A3 S3
212-221 MshUasnaaauna i 3((3)-0-6) | K1, K2, K26 T1, T2 Al, A3 S3
212-241 YAV FYIULALITEUULATNITINAUTUAY 5((4)-2-9) | K1, K11, K16, K24 T1,T2 A1, A3 52, S3
212-290 UfumRnslulaslusiwases 2 1(0-3-0) | K1, K2, K8, K16, K20, KE4, KE6 T1,72, T3 | AL, A2, A3 |S1,S2,S3
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5787991 /nguanse / Module

Sids18391 Fas1839 AR Knowledge Think Attitude Skills
MediugIuianssului Sudi 2 mansAnendl 2

212-203 1AS99UTUIALEN 1(0-3-0) K1, K2, K8, K16-K26 T2, T3 Al, A2, A3 S1, 52,53
212-205 UURn1ssEUUAIUA 1(0-3-0) | K1, K2, K11, K24, K25, K26 T1, T2 Al, A2 S2,S3
212-232 19ashagseuudiannsedng 3((3)-0-6) | K1, K17, K18 T2, T3 Al, A3 S3
212-242 izwmmmamﬁimﬁaa 3((3)-0-6) | K1, K11, K24, K25 T2, T3 Al, A2 S3
212-252 ﬂguLLajLﬁﬁﬂIWﬁ’l 3((3)-0-6) | K1, K2, K22 T1, T2 Al, A3 S3
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uAd 2

51871 /ngua15e / Module

STe9185%1 F2318371 AeRe Knowledge Think Attitude Skills
Pedranizmaususivlniiigs nguil 1 Jediduawizuaus

212-222 nmswanuazasanenaslni 3((3)-0-6) | K26, KP2 T1, T2 A1, A3 S3
212-301 UfuRnsimnssuluiiigs 1 1(0-3-0) | K1, K23, K26, KP1, KP2, KP3 T1, T2 Al, A2 S1, 52, 53
212-302 UURnsieanssulniinmas 2 1(0-3-0) | K1, K23, K26, KP1, KP4, KP5 T1, T2 Al, A2 S1,52,53
212-312 3ANTI0ADIEIN 3((3)-0-6) | K2, KP4 T1, T2 A1, A3 S3
212-313 MsoenuUULarAnsIszUUlnd 3((3)-0-6) | K2, KP4 T2, T3 Al, A2, A3 |S2,S3
212-314 3mnysulniiusediugs 3((3)-0-6) | K5, KP5 T1, T2 A1, A3 S3
212-323 Blannsedndninag 3((3)-0-6) | K18, KP1 T2, T3 A1, A2, A3 |S2,S3
212-324 M5IATIEAsTUUINANAES 3((3)-0-6) | KP3 T1, T2 A1, A3 S3
212-421 myteasiuszuulniiimas 3((3)-0-6) | KP6 T2, T3 A1, A2 S3
212-026 YAIWINGNIUNLUILULATNITIANITNANY 6((4)-4-10) | K2, K3, KP7, KP9 T1,T2, T3 | Al, A3 S2,S3
Medvianizmanuvlniniias ngud 2 Svudeniawizuus

212-292 msdeansteyauazintetneneufiines 3((3)-0-6) | K19, K20, K24, KC4, KC5 T1, T2 Al, A3 S2,S3
212-325 szunduindouseiniosdnsnalnd 3((3)-0-6) | K26, KP1 T1, T2 A1, A3 S2, 53
212-343 Lﬂ%lmﬁ@i’maqmamﬂiimLLazmimuauﬂizmums 3((3)-0-6) | K23, KE6 T1,T2 Al A3 S3
212-344 ﬂ’]i’e)’e)ﬂLLUU%SUUWJUQ&JL%QIEJL@@ 3((3)-0-6) | K24, KE4 T1, T2 Al, A2 S1, S2, 53
212-345 fmuauBensinzsialusunsula 3((3)-0-6) | K19, KE6 T1, T2 Al, A2 2,53
212-382 ﬁ“dﬂiﬁm‘qﬁ\‘iL?gij‘lJLLasmﬁLﬂi’]Eﬁﬁﬁa%mﬁ@ﬂﬁu 3((3)-0-6) | K13, KE9 T1, T2 Al, A3 $2, 53
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51871 /ngua15e / Module

STe9185%1 F2318371 AeRe Knowledge Think Attitude Skills
Pedranizmaususivlniiigs nguil 2 Jvndanianizuaus (de)

212-394 AHINITASNLUUINADITEUY 3((3)-0-6) | KE11 T1, T2, T3 | Al, A2, A3 |S1,S3
212-395 laseainadeyauazdaneaiiiu 3((3)-0-6) | K9, K16, K20, KC5 T1, T2 Al, A2, A3 | S3
212-411 sguulaiuasseuudanalueinis 3((3)-0-6) | K2, K7, KP4, KP6 T2, T3 Al, A2 52,53
212-412 AMIUSMITIANSIATINTG 3((3)-0-6) | KP10 T2,T3 Al, A2 S1,S52,S53
212-413 yevrszuugliihdmsusasialin 6((4)-4-10) | K26, KP1, KP3 T2, T3 Al, A3 52,53
212-414 S3UUDIRFYYINVDITEUUTN 3((3)-0-6) | K2, K20 T1, T2 Al S2,S3
212-415 AN5INEEUIATINITWALNISUSUITIANITIZUUSI 3((3)-0-6) | KP10 T2, T3 Al, A2 S2, 53
212422 MyTAziaiosdnsnalndi 3((3)-0-6) | K26, KP1 T1, T2 A1, A3 S3
212-423 @z:umwﬁﬂé’ﬂWWW 3((3)-0-6) | K2, K24, KP1 T2, T3 Al, S2,S3
212-424 15slniuazanilnihees 3((3)-0-6) | K2, KP8 T2, T3 Al X
212-425 v nnalulagerueusini 6((4)-4-10) | KP1, KP9 T1, T2, T3 | AL A3 S1,S2,S3
212-427 yevlassnelniinganiey 6((4)-4-10) | K3, KP2, KP3, KP9 T1, T2, T3 | AL, A2 52,53
212-441 s3uuPIUANTieTLadn 3((3)-0-6) | K25, KE3, KE11 T1, T2 Al, A2, A3 | S1,S3
212-442 M38BAKUUFIAIUANAINA 3((3)-0-6) | K25, KE4 T1, T2 Al, A2, A3 | S3
212-443 msUszananadeygiufdviaadenl 3((3)-0-6) | KE3 T1, T2 A1,A2,A3 |S3
212-511 ADULIOIMDTLUUEINTS 1 3((3)-0-6) | K25, KP1 T2, T3 A1, A2, A3 | S2,S3
212-514 syuuduiraounuuUsuaLE) 3((3)-0-6) | K26, KP1 T2, T3 Al, A2, A3 | S2,53
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Sds183%1 Fas18371 isAe Knowledge Think Attitude Skills
Medvianzmanvudvlniideans nudl 1 Fvidifuamizuaus
212-282 NENMTILUVEDENT 3((3)-0-6) | K9, K14, K15 T1, T2 Al, A2 S2,S3
212-292 msdoansteyauazieiotnonouiiunes 3((3)-0-6) | K19, K20, K24, KC4, KC5 T2, T3 Al A3 s2, 53
212-305 Uﬁﬁamﬂwiﬂumﬂm 1 1(0-3-0) K1, K20, K21, K22, K24, KC3, KC4, KC5 | T1, T2 Al, A2, A3 | S1, 52,53
212-306 Uiﬁamﬂwmmumm 2 1(0-3-0) K1, K20, K21, K22, K24, KC3, KC4, KC5, | T1, T2 Al, A2, A3 | S1,S2,S3
KC7
212-353 @ngdslnin 3((3)-0-6) | K20, K24, KC2 T2, T3 Al, A3 S3
212-362 MsAeansAdva 3((3)-0-6) | K19, K24, KC1 T1, T2 A1, A3 S2, S3
212-354 MIARENTIBINAS 3((3)-0-6) | K20, KC7 T1, T2 Al, A3 S3
212-356 3AINITUA180INA 3((3)-0-6) | K20, K21, K22, KC3 T2, T3 Al, A3 S2,S3
212-451 Femnssulalasian 3((3)-0-6) | K20, K22, K24, KC2, KC3 T1, T2 Al, A3 S3
212-062 MIADEITUTOALUUA 3((3)-0-6) | K20, K24, KC4, KC5 T1, T2 Al, A3 S3
212-465 MIIALEUNUALNTEAING 3((2)-3-4) | K19, K20, KC5 T1, T2, T3 | AL, A2 S2,S3
Pedranizmususivinihdeas nguil 2 Srideniawizuuus
212-313 MsoenuUULaAnneszuUlnd 3((3)-0-6) | K2, KP4 T2, T3 Al, A2, A3 | S2,S3
212-355 ﬂﬂiLLWiﬂiz%’]ﬂﬂﬁuiwq 3((3)-0-6) | K22, K24, KC3 T1, T2 A1, A3 S3
212-363 miﬁiamﬂ%jma 3((3)-0-6) | K20, K22, K24, KC3, KC4 T1, T2 Al, A3 S2, S3
212-364 mﬁﬁamﬁmumuﬁam 3((3)-0-6) | K20, K22, K24, KC6 T2, T3 Al, A3 S2, 53
212-393 Luztinns i luswnsuIUNISAIUIWLTIR LAY 3((3)-0-6) | K9, K16, K20 T1, T2 AL, A2, A3 | S2,S3
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Sids18391 Fas1839 isAe Knowledge Think Attitude Skills
Meriawzmaruivlnindess nguil 2 Jvudenianizuvua (do)

212-395 laseainadeyanazdanaiiiu 3((3)-0-6) | K9, K16, K20, KC5 T1, T2 Al, A2, A3 | S3
212-443 msUszananadeygiufdviaadenl 3((3)-0-6) | KE3 T1, T2 A1, A2, A3 |S3
212-461 ma?%amuwmageh% 3((3)-0-6) | K20, K22, K24, KC1, KC4 T1, T2 A1, A2, A3 |S2,S3
212-463 \3eT8UTOARULA L a8 LAAeuT 3((3)-0-6) | K20, K22, K24, KC4, KC5 T2, T3 Al, A2 s3
212-464 muUanyfuAIoveY 3((3)-0-6) | K20, KC5 T1,T2, T3 Al, A2 S3
212-555 Tnslnpeawpiotnededns 3((3)-0-6) | K20, K24, KC4, KC5 T2, T3 Al, A2 S3
212-559 LA3av18lLEngaALaslTULYDI LS ae 3((3)-0-6) | K20, K22, K24, KC3, KC4, KC5 T2, T3 Al, A2 S2, 53
212-568 msAeansuuulily 3((3)-0-6) | K19, K20, K22, K24, KC1, KC4 T2, T3 Al, A2 S2, 53
212-569 winluladaniiguuinian 3((3)-0-6) | K20, K22, K24, KC6 T1, T2, T3 | Al A2 S1, 52,53
212-570 Mydmaszerlnalavsruvansaumen g imans 3((3)-0-6) | K20, K22, K23, K24, KC4, KC6 T2, T3 Al, A2 S2, 53
212-571 #&NATILUULIANS 3((3)-0-6) | K20, K21, K22, K24, KC3, KC4 T2, T3 Al, A2 S2, 53
212-572 mﬂﬁﬂiumiacﬂﬁummmmammﬁsummﬁﬂ 3((3)-0-6) K22, K24, KC3 T1, T2, T3 Al, A2 S1, 52,53
212-573 msfeansiasangliiidanses 3((3)-0-6) | K18, K20, KC4, KC5 T1,T2, T3 | AL, A2 S2, 53
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STe9185%1 F2318371 AR Knowledge Think Attitude Skills
PeAranizmMasusivdidnnsetnd nguil 1 Jvniiduawizuuus

212-243 msUssananadyyInuasaifiuszynd 3((3)-0-6) | K14, KE3 T1,T2, T3 | AL A3 S2, S3
212-303 UfjiRn1sBianvsedind 1 1(0-3-0) | K1, K17, K18, K19, K20, K23, K24 T1, T2 Al, A2, A3 |S1,S2,S3
212-304 UjURNsBlEnnseling 2 1(0-3-0) | K1, K17, K18, K19, K20, K23, K24 T1, T2 A1, A2, A3 |S1,52,53
212-344 mﬁaaﬂLLUUﬁwumumJL%ﬂmﬂa 3((3)-0-6) | K24, KE4 T1, T2 Al, A2, A3 | S1,S2,S3
IV NANINMUIYBiannsaling neju # 2 Fvrdsfuidenianiziuus (Banatnetay 9 wiehin)

212-323 Biannsedndigs 3((3)-0-6) | K18, KP1 T2, T3 A1, A2, A3 |S2,S3
212-333 14955738 UzADN 3((3)-0-6) | K17, KE1 T1, T2 Al, A2, A3 S2,S3
212-334 N1599NKLUUNITIILAING 3((3)-0-6) | K19, KE2 T2, T3 Al, A2, A3 | S2,S3
212-343 m%qﬁa?mammmimLLazmimUﬂuﬂizmums 3((3)-0-6) | K23, KE6 T1,T2 Al, A2 S3
5’1EJ"J‘U’ILQ‘WWWVINLL%J%Q"J‘U’IE)LaﬂVI‘JEJUﬂé ﬂ@:ﬂl 73 Eﬂmﬁamawmwm

212-222 mswanuazasanenaslnil 3((3)-0-6) | K26, KP2 T1, T2 A1, A3 S3
212-313 MsoenLUULaAnsIszUUlNG 3((3)-0-6) | K2, KP4 T2, T3 Al, A2, A3 |S2,S3
212-325 szunduindouseiniosdnsnalnd 3((3)-0-6) | K26, KP1 T1, T2 A1, A3 2,53
212-345 fmuauBensinzsialusunsula 3((3)-0-6) | K19, KE6 T1, T2 Al, A2 S2,S3
212-353 @wdslniln 3((3)-0-6) | K20, K24, KC2 T2, T3 A1, A3 S3
212-355 ﬂﬂiLLWiﬂiz%’]ﬂﬂﬁuiwq 3((3)-0-6) | K22, K24, KC3 T1, T2 A1, A3 S3
212-356 3AINITUA180INA 3((3)-0-6) | K20, K21, K22, KC3 T2, T3 Al, A3 S2,S3
212-362 Msdeanshava 3((3)-0-6) | K19, K24, KC1 T1, T2 A1, A3 S2, S3

a1v13EINISUIHN AuEImNTIUAmERS LnInendeaaIuasuNs

165




uAd 2

5787991 /nguanse / Module

STe9185%1 F2318371 AR Knowledge Think Attitude Skills
Medranizmasusivdidnnsetind nguil 3 Fvudenanizuus (de)

212-382 Rvndndudusaznmsinmsideyaidouiy 3((3)-0-6) | K13, KE9 T1, T2 AL, A3 S2,S3
212-394 A¥INISASIUUTIABITEUU 3((3)-0-6) | KE11 T1, T2, T3 Al, A2, A3 S1, 53
212-395 laseainadeyauazdaneivi 3((3)-0-6) | K9, K16, K20, KC5 T1, T2 AL, A2, A3 | S3
212-431 NINAABUINATIINAING 3((3)-0-6) | KE2 T2, T3 A1, A2,A3 | S2,S53
212-432 1995UaEsEUUBENMIeanddnsuNTaeans 3((3)-0-6) | K18, KE10 T2, T3 Al, A3 S2,S3
212-441 syuumuauiledladn 3((3)-0-6) | K25, KE3, KE11 T1, T2 Al, A2, A3 | S1,S3
212-442 M38BAKUUFIAIUANAINA 3((3)-0-6) | K25, KE4 T1, T2 Al, A2, A3 | S3
212-443 msUszananadeygiufdviaadenl 3((3)-0-6) | KE3 T1, T2 A1, A2, A3 | S3
212-644 MIAMUINBUVEANGUAMTUNTEUINNTNAWNTTN | 3((3)-0-6) | KED T2, T3 AL, A2, A3 | S3
212-445 NMSATUANANAINLALIFINTTUNIRTINEN 3(3)-0-6) | KE8 T2, T3 AL, A2, A3 | S3
212-446 viusudgaavinIsuLayIvimilaiesinina 3((3)-0-6) | K1, KE7 T1,T2,T3 | A1, A2, A3 |S1,S3
212-491 szUvaNDINAHIEULUR 3((3)-0-6) | K1, KE4 T1,T2,T3 | AL A2, A3 |S1,S3
212-530 MSDBNMUULALIATILNINITTINTLDALUULDULABN 3((3)-0-6) | K18, KE1, KE5 T1,T2, T3 Al, A2, A3 52,53
212-531 AN59NWUUNITIINLUULBULADNUDEFINSTUNNT 3((3)-0-6) | K18, KE1, KE3, KE5 T1, T2, T3 Al, A2, A3 S2, 53
Uszananadeygod

212-532 N1599NLUUNITIINAINAMBNIYIUTILNY 3((3)-0-6) | KE2 T1,T2, T3 | AL, A2, A3 |S2,S3
212-537 A59NWUUNITIINLDULADNEMSUTINTHINE 3((3)-0-6) | K18, KE1 T1, T2, T3 Al, A3 S2,S3
212-539 29aslulasdinnsedinddmiugiueuiing 3((3)-0-6) | KE1, KE5 T1,T2,T3 | AL A3 S2,S3
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STe9185%1 F2318371 AR Knowledge Think Attitude Skills
Medranizmasusivdidnnsetind nguil 3 Fvudenanizuus (de)

212-541 N199RNKUUTEUVANDINAEIFT 3((3)-0-6) | KE4 T1, T2, T3 | AL, A2, A3 |S2,S3
212-502 MI0ONLUUNATINEMSUNTADE1TNIIUES 3((3)-0-6) | KC7, KE1 T1, T2, T3 Al, A3 S2,S3
212-545 ﬂ’l’iE]E]ﬂLLUU’Nﬁli’i’JZJLLUaﬂﬁfyfg'lmsilj@yJa 3((3)-0-6) | KE1, KE3 T1, T2, T3 | AL, A3 S2,S3
5183 WN9U 15U aunafnen wag duaun

212-307 NMsnseulATIY 1(0-2-1) | K1-26, KP1-KP10, KC1-KC7, KE1-KE11 | T, T2 Al A2, A3 | S1,52, 53
212-300 N1SHN9U 320 ﬁfib’ﬂm K1-26, KP1-KP10, KC1-KC7, KE1-KEL1 | T1, T2, T3 Al, A2, A3 S1,S2,S3
212-400 @niaAne) 6(0-40-0) | K1-26, KP1-KP10, KC1-KC7, KE1-KE11 | T1, T2, T3 Al, A2, A3 S1, 52, S3
212-401 Taseanudennssuluin 1 3(0-9-0) K1-26, KP1-KP10, KC1-KC7, KE1-KEL1 | T1, T2, T3 Al, A2, A3 S1,S2,S3
212-402 laseudenssuluin 2 3(0-9-0) K1-26, KP1-KP10, KC1-KC7, KE1-KEL1 | 71, T2, T3 Al, A2, A3 S1,S2,S3
212-603 &UuU 1(0-2-1) | K1-26, KP1-KP10, KC1-KC7, KE1-KE11l | T2.T3 AL, A2 51,52, 53
212-604 L93ENANNAAN 1(0-2-1) K1-26, KP1-KP10, KC1-KC7, KE1-KE11 | T2 T3 Al, A2 S1,S2,S3
se3viideulinnndu/ang

211-231 29a58idnmsefindidodu 3((3)-0-6) | K17, K18 T1 Al 3
211-241 FYQyIunaEIzUU 3((3)-0-6) | K11, K16, K24 T1, T2 Al S3
211-291 wuginszuvaNaInailes 3((3)-0-6) | K19 T1 Al S3
211-321 seUUtuIAABUNTELARTY 2((2)-0-4) | K26 T1 Al S3
211-322 svvuduindounseuaadu 2((2)-0-a) | K26 T1, T2 Al S3
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AMANUIN 9 wuunesuudaneSarazvanIzUIUNITIANTTREUivaLAazedv lunangasiasiiaun1sInn1siTauiuuULLeIn (active learning)

uungIvuanUaaeulunangns

UIUTEINTIANTFYUTUUUEIN (active leaming)

IuueInliladnanisiseusuuulen (active learning)

ayudnnunginnlaaeulagany NTAN15I58UIRUULITIIN (active learning)

114 5187390
114 5197390
0 $7873%

3187391

Anlufosaz 100 voe513vIlunanans

a [d 14 a LY
AnLUusaEay 0 %Bﬂiﬂﬂiﬂjﬂiu%aﬂé‘ﬁﬁi

uAd 2

$98aYYRINITTUIUNITIANTITFIUTUUULININ LaTNITIANTEIUTUUUNG 6]

” Y . . Lalledn
JevarveditMIdansiseusiuudiesn (active learning) ouazve9 3
w o d - \ A . ——— ~ s _— QREIREYS
FNEINYIY/VDIYIUN BUWARN | project |problem HUULUUNNBENTZUIUNIIAN . .
case based, team based, scenario based Engage WNT | YR LUULTIIN
based | based Syl 100 !
learning | learning (5pUTBMIINITEEUI) Joway | ment LLUUWQ;%:]‘ (33YLnNa)
FIIVINUFIUNIINGIAEATUALIAINTINAENS
200-111 glanifingsy 2(2-0-4) | 0 0 | case based 50 0 50 | 100 .
200-112 AQIRANERSNUIUEMTUIAINS 3((3)-0-6) 0 0 | case based 50 0 50 | 100
200-113 #andiugrudmsvians 3((3)-0-6) 0 0 | case based 50 0 50 100
200-114 AdlugudmsuIaIng 2((2)-0-9) 0 0 | case based 50 0 50 | 100
200-115 fiugrulwihdmsuanwicmnssy 3((2)-2-5) 0 0 | case based 75 0 50 100
200-116 NugnunsBsulusunsuaeuiwmes | 3(2-2-5) | 0 0 | case based 50 0 50 | 100
dwmiuiAng
200-117 WeuhUUIAINTIUNUFIY 2((2)-0-4) 0 0 | case based 50 0 50 | 100
212-181 aunsilveunusiaznnmesuaansa | 3((3)-0-6) | 0 10 | case based 35 5 50 | 100 -
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uAd 2

$8aYYRINITZUIUNITIANITFIUTUUULININ 1aTN1TIANSITIUTUUUNG U]

v o = v = Tuileidm
70888UDIIDNITINNINTBULUULTIFN (ACTIVE LEARNING) auaveed Y.
sWaseiv/Aesedv M2BAR | project |problem wuulurinuenszuIunAn S mﬂiﬂuz
based | based case based, team based, scenario based Engage ?%ﬂ;; 5?223 LUULYIIN
learning | learning (58UTBMIINITEEUI) Soway | ment LL‘U‘U'V]E]::ﬂﬁ (STUVRHA)
212-251 ngefausuudmantnii 3(3)-0-6) | 0 10 | case based 35 5 50 | 100
237-111 @R ifINgsy 2((2)-0-4) 0 0 | case based 50 0 50 100
Medvuguinsslnii i 1 amaeud 2
212-101 UfuRns3mnssulnii 1 1(0-3-0) 0 10 | case based, team based 80 10 0 100 -
212-111 2993lwivh 3((3}-0-6) | O 10 | case based 35 5 50 | 100 -
212-131 wannsdidnnseiing 3((3)-06) | 0 10 | case based 35 5 50 | 100 -
212-161 1/15?1;36?1’13?%8?1’13 3((3)-0-6) 0 10 | case based, scenario based a0 10 40 100 -
212-190 Ufjuinislulasiuswaiees 1 1(0-3-0) 0 10 | case based, scenario based 80 10 0 100 -
212-191 S¥UURIVA 3((3)-0-6) 0 10 | case based 35 5 50 | 100 -
MedvNuguisanssliindi 2 aaFeud 1
212-202 UfuRnsimnssulni 2 1(0-3-0) 0 10 | case based, scenario based 80 10 0 100
212-204 \n3esiioTauazn1sTandlndh 3((3)-0-6) 0 10 | case based 35 5 50 | 100
212-221 msudaandsaunalwiii 3((3)-0-6) 0 10 | case based 35 5 50 100
212-241 YPIVFYIULATTEUULALNNS 5((4)-2-9) 0 10 | case based, scenario based 40 10 40 100
aTUAY
212-290 Ufumnslulaslusiwalses 2 1(0-3-0) 0 10 | case based, team based 80 10 0 100
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$8aYYRINITZUIUNITIANITFIUTUUULIN LaTN1TIANTISEBUTUUUNG 6]

- ————— Tailadn
398AYTYDIIDNITIANITILUSLUULTIN (ACTIVE LEARNING) Sovazvad o
S8/ Fe519317 WU8AR | project |problem wuuLinwensEUILNSAR S mmjmz
based | based case based, team based, scenario based Engage ?%ﬂ;; 5?223 LUULYIIN
learning | learning (58UTBMIINITEEUI) Soway | ment LL'U'U'V]??]?&}@ (STUVRHA)
edniuguirn sl uld 2 madeud 1
212-203 TASIUVUIALEN 1(0-3-0) 20 20 case based, scenario based 40 20 0 100
212-205 U URN558UUAIUAL 1(0-3-0) 0 10 | case based, scenario based 80 10 0 100
212-232 29asuagszuudiannsedng 3((3)-0-6) 0 10 | case based 35 5 50 100
212-242 wwmuqunmﬁalﬁaﬂ 3((3)-0-6) 0 10 | case based 35 5 50 100
212-252 pAuuiwanluii 3((3}0-6) | 0 10 | case based 35 5 50 | 100
F1EIVURNIZNIUVUIV WA
212-222 Mswanuazasangnadlnil 3((3)-0-6) 0 10 | case based 35 5 50 100
212-301 ﬂﬁﬁamﬁmmﬁmwﬁﬁﬁq 1 1(0-3-0) 0 10 case based, scenario based 80 10 0 100
212-302 Ufjian1sienssulniimas 2 1(0-3-0) 0 10 | case based, scenario based 80 10 0 100
212-312 3A1NSSUADIATS 3((3)-0-6) 10 0 case based, scenario based 40 0 50 100
212-313 MsoonuLUULasins sz UUlnGn 3((3)-0-6) 10 0 case based, scenario based 40 0 50 100
212-314 ?Jﬁ’lﬂiiEJVLWﬁ’]LLix‘iﬁuQﬂ 3((3)-0-6) 0 10 case based 35 5 50 100
212-323 Biannsatndnias 3((3)-0-6) 0 10 case based 35 5 50 100
212-324 n15As1EAsuU A8 3((3)-0-6) 0 10 case based 35 5 50 100
212-325 szuuduindouseiniosnsnalniy | 3(3)-0-6) 0 10 | case based 35 5 50 | 100
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$8aYYRINITZUIUNITIANITFIUTUUULIN LaTN1TIANTISEBUTUUUNG 6]

13l dm
JouarveItMITANITTUILUUNIN (ACTIVE LEARNING) ERHAEATN sl
IWEI183V1/T0518739 Tetinl . N T T ms | e
project. | problem case based, team based, scenario based Engage W) IR ) LUULEA
based based I
learning | learni (58UBNTINNITTBUS) Yopay | TN Hou3 100 (STUMANA)
earning | learning AT q J8UJ DYUAY wuungu 166
212-411 syuulihuazszuudaalueas | 3((3)-0-6) 10 0 | case based, scenario based 40 0 50 100
212-412 ANSUSYSSANISIASINS 3((3)-0-6) 10 0 case based, scenario based 35 5 50 100
212-413 ﬁqmiﬁmigumhalWﬂqﬁqu%“ujﬂm 6((4)-4-10) 0 10 case based, scenario based a0 10 a0 100
T
212-414 S3UUIRFYYIVDITEUUTN 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
212-415 A157190HULASINISHAZAISUSIS 3((3)-0-6) 10 0 case based, scenario based 35 5 50 100
IANITIZUUT
212-421 nstaafiuszuuladifigs 3((3)-0-6) 0 10 | case based 35 5 50 100
212-422 MTIATIERASEIsnInalN 3((3)-0-6) 0 10 | case based 35 5 50 100
212-423 A NAaa ki 3((3)-0-6) 0 10 | case based 35 5 50 100
212-424 T59lnirwazanniiluireae 3((3)-0-6) 0 10 | case based 35 5 50 100
212-425 g unaluladeuguainii 6((4)-4-10) | 0 10 | case based 35 5 50 100
212-426 goAvwasumyuIsukasnsin | 6(4)-4-10) | 0 10 | case based 35 5 50 | 100
NNSWAIU
212-427 ypvtassneliihdansey 6((4)-4-10) | 0 10 | case based 35 5 50 100
212-511 ABUNBSHBSWUUAINTY 1 3((3)-0-6) 0 10 | case based 35 5 50 100
212-514 syuuduiraounuuUsuaLLE) 3((3)-0-6) 0 10 | case based 35 5 50 100
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$8aYYRINITZUIUNITIANITFIUTUUULIN LaTN1TIANTISEBUTUUUNG 6]

13l dm
JouarveItMITANITTUILUUNIN (ACTIVE LEARNING) ERHAEATN e
IWEI183V1/T0518739 Tetinl . N T T ms | o
project. | problem case based, team based, scenario based Engage W) IR ) LUULEA
based based I
learning | learni (58UBNTINNITTBUS) Yopay | TN Hou3 100 (STUMANA)
earning | learning AT ol 89U DYUAY wuungu 196
srgAv NN Iv AN Fad s
212-282 NENMTILUVEDENT 3((3)-0-6) 0 10 | case based 35 5 50 100
212-292 ﬂ’l’i%@ﬂ'l’isilja%al,l,azl,ﬂ%aﬁﬁ’lﬂ 3((3)-0-6) 0 10 | case based 35 5 50 100
ABUNILADS
212-305 Uﬁﬁ’amﬂmﬂumﬂu 1 1(0-3-0) 0 10 case based, scenario based 80 10 0 100
212-306 Uﬁﬁ’amﬂmﬂumﬂu 2 1(0-3-0) 0 10 | case based, scenario based 80 10 0 100
212-353 @gdalnii 3((3)-0-6) 0 10 | case based 35 5 50 100
212-354 n15AOANTIBIAS 3((3)-0-6) 0 10 | case based 35 5 50 100
212-355 MIUWINTEANEAALINY 3((3)}-0-6) | 0 10 | case based 35 5 50 | 100
212-356 IAINIIUABINA 3((3)-0-6) 0 10 | case based 35 5 50 100
212-362 NSA9aNSAIIA 3((3)-0-6) 0 10 | case based 35 5 50 100
212-363 Mydeanslians 3((3)-0-6) 0 10 | case based 35 5 50 100
212-360 MIARENTNIUAN LT 3((3)-0-6) 0 10 | case based 35 5 50 100
212-393 wuzu1ns e luswnsulun1saIuIu 3((3)-0-6) 0 10 case based, scenario based 50 10 30 100
LIALAY
212-395 Imqa%qusﬁau“auagé’aﬂ@%ﬁm 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
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uAd 2

$98AZYRINTTUIUNITIANITRLUTUUULTIIN UAZNITIANTSITBUSLUUNG Y]

lailadn
$ouarvaIBNITIANITSEUTUUUTIN (ACTIVE LEARNING) ERHAEATON s
SUHI18IY/AR3183U milenn _ U R ABENTE U en AL I Y
project. | problem case based, team based, scenario based Engage NIRRT ) UUULTEN
based based T
learnine | leamni (eUiRnsd 2ed) v oone | MEnt it 100 (SEYLNNR)
eaming | learning J8YIBNTIANITEEUS Sauay e Je)
212-451 Aeanssululasi 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
212-461 ﬂﬂ’i?{laaﬂ’jLLUUL%aQﬁTg 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
212-462 NSARANTUSOALULS 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
212-663 1p30U8UTORALUUS L aEIAAOUT 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
212-464 AUUaRYAULAS DY 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
212-465 ANSIAEUNILALANTEINDY 3((2)-3-4) 0 10 | case based, scenario based 35 5 50 100
212-555 Insinaeansetnsdedans 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
212-559 1A50U8LkEngankaswuLwaslsany 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
212-568 n1sdeanswuululy 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
212-569 wialuladniieuauiaan 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
212-570 15815735282 lnanagssuy 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
ansaumen1aiemans
212-571 #ENNNTIZUULIANS 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
212-572 wAlalun15anvuInUeIdIgaIne 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
YUIALEN
212-573 nsaeansiaseineniseases 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
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uAd 2

$8aYYRINITZUIUNITIANITFIUTUUULIN LaTN1TIANTISEBUTUUUNG 6]

13l dm
JouarveItMITANITTUILUUNIN (ACTIVE LEARNING) ERHAEATN e
IWEI183V1/T0518739 Tetinl . N T T ms | o
project. | problem case based, team based, scenario based Engage W) IR ) LUULEA
based based R
learning | learnin (52UIBNSINNSIS8US) fopay | Mt HE 1001 qunumpma)
earning | earning 5 3 Y WUUNE e T
1839 ANIENIWIUI VDL ENNTaTINE
212-243 nmsUssinanadygaazann 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 | 100
Uszgns
212-303 UfjuRn1sBianvsedind 1 1(0-3-0) 0 10 | case based, scenario based 80 10 0 100
212-304 ﬂﬁﬁamiﬁlﬁﬂmaﬁﬂé 2 1(0-3-0) 0 10 case based, scenario based 80 10 0 100
212-333 299557ULOULADN 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
212-334 ﬂqi@@ﬂLLUUjﬂfﬂiijma%ﬁa 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
212-343 \aTesiloingaamnIsuLay g 3(3-06) |0 10 | case based, scenario based 35 5 50 | 100
AIUALNTEUIUNTT
212-344 N139ONLUVITUUMUANLTSLLLAG 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
212-385 famuaudemssngedalusunsula | 3306 |0 10 | case based, scenario based 35 5 50 | 100
212-382 fiwpdndadunasnsieseidoya | 3(3-0-6) 0 10 | case based, scenario based 35 5 50 100
RN
212-394 ATWINISAS19LUUIIaDISZUU 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
212-395 lassainadeyauardanainy 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
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uAd 2

$8aYYRINITZUIUNITIANITFIUTUUULIN LaTN1TIANTISEBUTUUUNG 6]

lailadn
JouarveItMITANITTUILUUNIN (ACTIVE LEARNING) ERHAEATN sl
IWEI183V1/T0518739 Tetinl . N T T ms | e
project. | problem case based, team based, scenario based Engage W) IR ) LUULEA
based based e 100
i i YUIRANSSANISISyUS Yoagy | MENt v R TR))
learning | learning (32YI8N139ANTLIEUY) I089Y WU JL1A6)
212-431 NSVNAABUNISSINAINA 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
212-432 3935uagseUUBENNIaTndd sy 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
AS&EENS
212-441 szuumuAuNeTlaan 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
212-642 N130NUUUAIAIUANATTA 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
212-443 msUsesnanaduaufvaadelal | 3(3)-0-6) 0 10 | case based, scenario based 35 5 50 100
212-644 MIAUINHUUEANGUANIY 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
ﬂi%’U’JUﬂTﬁqmﬂqﬁﬂﬁiﬂJ
212-445 MIAIUANAMATNLALIAINTININT | 3((3)-0-6) 0 10| case based, scenario based 35 5 50 | 100
INEN
212-446 VUgUR AN TULALIIAL 3((3)-0-6) 0 10| case based, scenario based 35 5 50 | 100
\A3esdnIna
212-491 SEUUaNaINalIfIgIuaus 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100

a1v13EINISUIHN AuEImNTIUAmERS LnInendeaaIuasuNs

175




uAd 2

$8aYYRINITZUIUNITIANITFIUTUUULIN LaTN1TIANTISEBUTUUUNG 6]

13l dm
FouarYDIBNTIANITISYUIUUUTIIN (ACTIVE LEARNING) EREGELEN sl
IWEI183V1/T0518739 Tetinl . N T T ms | o
project. | problem case based, team based, scenario based Engage W) IR ) LUULEA
based based e 100
learning | learning (SzUIBNTIANITTIUS) Youay | MeNt " (SeULUnnNg)
i v HUUNY T v
212-530 N1599NUUULAEILATIZIIIDIIIU 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
FUDALUULDULADN
212-531 AN399NWUUIITIIULUULDULEDN 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
NeadmsunIsUszIaNady 0
212-532 MMI9NWUUNITTINAITamenwn | 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
UF5E8
212-537 NMI9NWUUNITTIULDUEAand sy | 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
YIMsuwnng
212-539 2995lulAsdiannsednddusugu 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
AURINE
212-541 A59NWUUSLUUANDINANIF 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
212-542 NT99NWUUNITIINAINSUNT 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
ADAITNNILEAS
212-545 M30BNLUUNATTIWUAT R0 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 | 100
Uoya
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uAd 2

$8aYYRINITZUIUNITIANITFIUTUUULIN LaTN1TIANTISEBUTUUUNG 6]

_ Tailadn
. FouarYDIBNTIANITISYUIUUUTIIN (ACTIVE LEARNING) WYLV 52
SWETIHAV/ DIV wuein . U NS U ae AL I T
pbrOJe;t péoaiedm case based, team based, scenario based Engage af]ﬂ’lj oYY LUULTN
le;:neing learning (F2YBNTINNITIREUS) Yopay | MM iy 100 (Szynna)
: 3 WUUNOEA
F183 AR /AN TATeW/Ausu
212-307 N5HH58uLATIY 1(0-2-1) 20 10 case based, scenario based 60 10 0 100
212-300 A1SHN9Y 320 ﬁfib’ﬂm 20 20 case based, team based, scenario 50 10 0 100
based
212-400 @nAafnw 6(0-40-0) 30 10 case based, team based, scenario | 50 10 0 100
based
212-401 Taseaudennssuluin 1 3(0-9-0) 80 0 | scenario based 10 10 0 100
212-402 Tassnudrnnssulin 2 3(0-9-0) 80 0 | scenario based 10 10 0 100
212-403 duuun 1(0-2-1) 0 20 case based, team based, scenario | 60 20 0 100
based
212-404 LA3UNANNAANEN 1(0-2-1) 0 20 case based, team based, scenario | 60 20 0 100
based
se3vdiseulinindu/ame
211-231 2easddnnseiindilosdu 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 | 100
211-241 &Yy autagszuy 3((3)-0-6) 0 10 case based, scenario based 35 5 50 100
211-291 wuzisyuvauanaiin 3((3)-0-6) 0 10 | case based, scenario based 35 5 50 100
211-321 53UUTUIARDUNTTUANTY 2((2)-0-4) 0 10 | case based, scenario based 35 5 50 100
211-322 jguueﬁ’um?{@ummaaé’u 2((2)-0-4) 0 10 case based, scenario based 35 5 50 100
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uAd 2

AANUAN 3 FaYaTIBIVINIANITANBUTIYIUINITAUNITINGIU (Work Integrated Learning : WIL)

183 UMY NANZUBITIVANGNAT 104 whenin

183 UM NIANSANYUTIYIUINITAUM TN (WIL) 78 Menn

Anlusovay 75% V99N UIURUILAR I UNRLIATTUANY
%’aﬂasﬁfﬁ'ﬂmiﬁmenL%egimﬂnﬂiﬁunﬂsﬁﬂeﬂu (work integrated learning : WIL)
nstvun | nsBeu | s | nisiinenudl | wdngasdan | wilneu | msussald | UGUR | nsflnuda
o - 4 - MUY Uszau | aduiu | Anen  [WunisSeud| wmndnende | Bndalu | vihewvie | e | ewddenne
WENTITY W0IUIN [ asal | NSy w38N13 waz U ED) AN ma | wdsduianis
NUUNA N
fiou fannu | ansvnIId | wWilneu EIRH AU | Seunged)
AsANE WOANTIY Fneu AU
AU
212-101 UfuRns3mnssulnii 1 1(0-3-0) v
212-111 2935w 3((3)-0-6) v
212-131 wann1solannseling 3((3)-0-6) v
212-161 MENYANTTAOANS 3((3)-0-6) | vV
212-190 Ufjusnislulasluswaiyes 1 1(0-3-0) v
212-191 s3UUAINA 3((3)-0-6) v
212-202 UfuRnsimnssulni 2 1(0-3-0) v
212-203 1As9UIUIALaN 1(0-3-0) v
212-204 \p39sdoTnlaznsiansivii 3((3)-0-6) v
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uAd 2

JeuasdaNsANETIYIAUNTAUNISI9IU (work integrated learning : WIL)

. nsineuidl . Y
° AsAUA Y o Wl e . winew | nmsussald | . em
o - a - 1UIU - Wunseu; | vangassan | L . |, . | Ugue | mselnufun
SWEATI19Y/ V3TV dszau | n1sLIeu - - o | dnvialua | vineumse -
uu',aaﬁﬁ . v o %N nIvNI ARI1INYI8Y - ?] U MUINNY
)
n.ﬁm a?nu fnen fanu waz Zﬁa e e | wasduianis
nau N1INNUY - WUNITU LRNIY - -
a WHANIFU qﬁﬁ'ﬁﬂﬂiﬁu = o , dUU Liﬂuﬂqﬂ{]
N1IANEN o Wnau FALNRUN
N1IN19U
212-205 UJURNTIEUUAIUAL 1(0-3-0) v v
212-221 msuUaanasaunaluii 3((3)-0-6) v v
212-232 299suagsyuudiannseing 3((3)-0-6) v v
212-241 Yadud A sEUURAYNISIaeuTLaY | 5((4)-2-9) v v
212-242 syuumununafeliles 3((3)-0-6) v v
212-290 Ufjumnslulaslusiwalses 2 1(0-3-0) v v
212-307 NMsnseulATIY 1(0-2-1) v v
212-300 N1SEN9U 320 Tl v
212-400 @ufiafne 6(0-40-0) v
212-401 lasanudenssuluin 1 3(0-9-0) v v
212-602 Tassudenssulni 2 3(0-9-0) v v
212-403 dunun 1(0-2-1) v v
212-004 L@ 3YNANNAANE 1(0-2-1) v v
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uAd 2

%’aﬂasﬁfﬁ'ﬂmiﬁmenL%egimﬂnﬂiﬁunﬂsﬁﬂeﬂu (work integrated learning : WIL)
. nsineuidl . Y
0 AANUA Y w o . . winew | nmsussald | e e
o - a - 1UIU - Wunseu; | vangassan | L . |, . | Ugue | mselnufun
SWEATI19Y/ V3TV dszau | n1sLIeu - - o | dnvialua | vineumse -
H 2 . v o %N nIvNI ARI1INYI8Y - ‘ U MUINNY
nugnm A6l adunu R %39 A5en o .
) . fnen finnnu IeH . MA | nasdusanig
nau N1INNUY - WUNITU LRNIY - -
a WHANIFU qﬁﬁ'ﬁﬂﬂiﬁll = o , dUU Lﬁﬂu‘l/li]ﬂi‘]
N1IANEN o Wnau FALNRUN
N1IN19U
nau 1 edvdadususliinmgs (sauviviue 29 ihefin)
212-222 MSHARAWAZAII18Maa NN 3((3)-0-6) v v
212-301 UfuRnsimnssuluihiigs 1 1(0-3-0) v v
212-302 UfuRnsieanssuluiiings 2 1(0-3-0) v v
212-312 AAINTTUADIAIN 3((3)-0-6) v v
212-313 nseenuuukazinneszuulnii 3((3)-0-6) v v
212-314 mnssulniiuseiugs 3((3)-0-6) v v
212-323 BLannsedndnid 3((3)-0-6) v v
212-324 M5AszvszuUlning 3((3)-0-6) v v
212-421 nstUeaiussuulnidimas 3((3)-0-6) v v
212-626 YAIVINGIUNLUIBURATNITIANITNAWY | 6(4)-4-10) | v/ v
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uAd 2

SouazNIANTSANETIYIAUINTAUNIIIU (work integrated learning : WIL)

. msfinewil . Y
o AM3ANAUA R . winew | msussli | _ PR
o - a - U - Wunsseu; | vangasean | . |, . | Uque | mselnugua
SUAS199%Y/ Y519V dsgau | Astseu - - o | Anvelund | vineumte -
! a2 . v o %N WIaN9 ARIINYIAY - ﬁ 31U JMUINNY
el Asal daufiu . - %39 AM38N o e o
, R AN 1202120 EY Lhaie o N[ NAAIINNG
nau A1ININU - WUNIU RN - -
NEANIFU Qﬂﬁ']‘l’iﬂii&l ﬂ R , UU LIYUNG W)
N1SANEN i Hnenu AU
N1INNU
naun 2 Medvdenwuutlniiiigs (den 3 wuiein)
212-292 MydeanstoyauazinIatunuiines 3((3)-0-6) | V v
212-325 szuuduinasumelnsasdnsnalbnii 3((3)-0-6) v v
212-343 13999 INQRANTIULALATAIUAY 3((3)-0-6) v v
NFEUIUNT
212-344 M39NKUUTEUUAIUALLTILLAS 3((3)-0-6) v v
212-345 fmuauiienssnssialusunsula 3((3)-0-6) v 4
212-382 fwadadadunasmsiiangitoyadessiu | 3(3-06) | v 4
212-394 AMWINITATIHUUTIADITEUY 3((3)-0-6) v v
212-395 lpssasnsdoyanasdane3iiu 3((3)-0-6) v v
212-411 szuuliuagszuudyaalueiais 3((3)-0-6) v v
212-412 NM3UTMFINNITLATING 3((3)-0-6) v v
212-413 gamszuuinglnindgmiusasialuii 6((0)-4-10) | v v
212-414 S3UUDIRFYNYINVDITEUUTN 3((3)-0-6) v v

a1v13EINISUIHN AuEImNTIUAmERS LnInendeaaIuasuNs

181




uAd 2

SouazNIANTSANETIYIAUINTAUNIIIU (work integrated learning : WIL)

. msfinewil . Y
o A13A%UA Y o W . . winew | msussli | _ e
o - a - U - Wunsseu; | vangasean | . |, . | Uque | mselnugua
SUAS199%Y/ Y519V dsgau | Astseu - - o | Anvelund | vineumte -
! a . v o d%nNa ®IvNII UN1INY1aY - ﬁ 91U J1UNNY
el A6l faunu - R %39 A5en o e o
, N AN 1202120 EY Lhaie o N[ NAAIINNG
nau A1ININU - WUNIU RN - -
NEANIFU q@]ﬁ']‘i’iﬂi%’&l ﬂ R , U LIYUNG W)
N1SANEN 3 WNIU CRIRTIN
N1INNU
212-415 MIIUHULATINITHALNITUINTINNNT 3((3)-0-6) v v
FEUUTN
212-422 mMyeTzRAIesdnsnalnii 3((3)-0-6) v v
212-423 aunningaaltndi 3((3)-0-6) | vV v
212-424 1salwiuazaaillnrgey 3((3)-0-6) v v
212-425 v unalulageueudlni 6((4)-4-10) | Vv v
212-626 YAIVINGWUNYUIGURATNITIANITNAWY | 6(4)-4-10) | v/ v
212-427 yenvlassnelniinganiey 6((4)-4-10) | Vv v
212-441 szuupIuAuiledladn 3((3)-0-6) 4 4
212-442 M38BAKUUFAIAIUANAINA 3((3)-0-6) v v
212-443 msUszananadeygiufdviaadenl 3((3)-0-6) v v
212-511 ADULIDIADILUUAINTI 1 3((3)-0-6) v v
212-514 szuvduipdouluuliunus) 3((3)-0-6) v v
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uAd 2

%’a8az1‘7if{‘1'ﬂmsﬁn‘mLﬁ?jw‘,smﬁﬂ'ﬁﬁUﬂ'ﬁﬁ'mu (work integrated learning : WIL)
. msfinewil . Y
o AM3ANAUA R . winew | msussli | _ PR
o - a - VMUY - Wunsseu; | vangasean | o . |, - dnue | nmsHnufue
SUET1999/ VT8IV dsgdu | nsieu - - o | Anvelund | vineumte -
‘vnjq Elﬁﬁl n']ﬁjg]j ﬁﬁuﬁu 9N “IBNI ANIINYAY vﬁ'a nqs?]n U MUINNY
) . finwn Annu waz . A | waedusams
nau A1ININU - WUNIUY LRNS - -
NEANIFU Qﬁﬁ']'i’iﬂiiil ﬂ R , U LIYUNG W)
N1SANEN i Hnenu AU
A1ININIU
naui 1 segvdaduwvuslnihdoans (e 29 viiefin)
212-282 #ANANSTILUVABATS 3((3)-0-6) v v
212-292 msdeansfeyauasiniatnenauiames 3((3)-0-6) v v
212-305 UfUANsInsanunAy 1 1(0-3-0) v 4
212-306 UuRn1snsanwnaw 2 1(0-3-0) 4 v
212-353 @easlvlii 3((3)-0-6) v v
212-362 N15@RANIAIVIA 3((3)-0-6) v v
212-354 NTADANILTILES 3((3)-0-6) v v
212-356 3AINIIUAILDINA 3((3)-0-6) v v
212-451 ennssululasi 3((3)-0-6) v v
212-462 NMIHDAITUTOALUUA 3((3)-0-6) v v
212-065 NMSIAEUNLAZN1TEINTD 3((2)-3-4) v v
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uAd 2

%’a8az1‘7if{‘1'ﬂmsﬁn‘mLﬁ?jw‘,imﬁmiﬁUﬂ'ﬁﬁmu (work integrated learning : WIL)
. msfinewil . Y
o AIAINUA Y o o . . winew | msussli | _ .
o - a - U - Wunsseu; | vangasean | . |, . | Uque | mselnugua
SUES182%/ Yas192IU1 dsgau | Astseu - - o | Anvelund | vineumte -
H a . v o 9N “IBNI ANIINYI8Y - q U MUINANY
el Asal adudiu - R %39 ARN v
, R AN NN 1314 o aAA NageILIINT
nau A1ININU - WUNIUY LRNS - -
NEANIFU Qﬁﬁ’]‘l’iﬂiiu ﬂ R , U LIYUNG W)
N1SANEN . Wnau CRITAIN
A1ININIU
naun 2 sedvdenwuutlnindeans (Fen 3 wiiefin)
212-313 mMseonuuuuazinaeszuulnii 3((3)-0-6) v v
212-355 MIUNINTZILAAUINY 3((3)-0-6) v v
212-363 nsdeanslsany 3((3)-0-6) v v
212-364 NTERANTHIUATILTIBL 3((3)-0-6) v v
212-393 Luztinns o luswnsuIUNISAIUIWLTIR LAY 3((3)-0-6) v v
212-395 lassainadeyauazdaneivi 3((3-0-6) | VvV v
212-443 msUszananadya undviaadelml 3((3)-0-6) v v
212-461 MIFRANTUUULARAS 3((3)}-0-6) | Vv 4
212-463 1AT918UTOALUUALSEULAROUT 3((3)-0-6) v v
212-464 AulapeAuLAIoUe 3((3)-0-6) v v
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uAd 2

%’a8az1‘7if{‘1'ﬂmsﬁn‘mL‘Tjeu‘,smﬁﬂ'ﬁﬁUﬂ'ﬁv’i’mu (work integrated learning : WIL)
. msfinewil . Y
o AIAINUA Y o o . . winew | msussli | _ .
o - a - VMUY - Wunsseu; | vangasean | . |, - dnue | nmsHnufue
SUET1929/ VT8IV dsgdu | nsieu - - o | Anvelund | vineumte -
H 2 . v o %N nIVNT UNRIINYI8Y - ﬁ 91U J1UNNY
nulanm Asal adudiu - R %39 ARN v
, R AN (212120 (1554 o AA NAIELIINT
B A1ININU - NUNITU LRANE - -
NEANIFU Qﬂﬁ’]'ﬂﬂiiu ﬂ R , dUU L%'EJ'L!‘VIC]‘IE!Q
N1SANEN . Wnau CRITAIN
A1INNIU
212-555 Insinaoawnsav1e@edns 3((3)-0-6) v v
212-559 LAT9U8LBNTDALALIIULYDS LS aNe 3((3)-0-6) v v
212-568 nsaeanswuululy 3((3)-0-6) v v
212-569 wAluladnfiguvuInLan 3((3)-0-6) v v
212-570 NN5815795¢88 lNALATSEUUANTAUNANNG 3((3)-0-6)
- . v v
nilenans
212-571 “ENNNSIZUULIANS 3((3)-0-6) v v
212-572 WATATUNISAATUINVDIAILDINIAYLIALEN 3((3)-0-6) v v
212-573 nsaeansiasenglninsaases 3((3)-0-6) v v
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Nangns

¥9 - uENa A, WYIT V04

wignuiegnausafacalageadn wiswneavndud nses uae e-mail

AAITIFINTSUINAN AUEIFINTTUANERS UMNINSNFUAIVANUATUNS

110/5 auu MYIUINY M.ADME 9.119lney 289981 90110
SN 0-7428-7045 Ingans 0-7428-7276

e-mail : waritwi@psu.ac.th

fY1INSNAANUT YN (WANANNANTANE) TTUFVIIVINT

Power Electronics, Embedded System and Circuit Design

mszaugaulundngasil

200-115:
212-101:
212-202 :
212-190 :
212-290 :
212-425 :

Basic Electrical Engineering
Electrical Engineering Laboratory |
Electrical Engineering Laboratory I
Microprocessor Laboratory |
Microprocessor Laboratory |l

Module : Electric Vehicle Technologies

Uszaunisaleugdau

210-202 :
210-203 :
210-280 :
210-301 :
210-302 :
210-333:
210-390 :
211-211:
211-221:

Basic Electrical Engineering Laboratory
Electrical Measurement Laboratory
Electrical Engineering Mathematics |
Electronics Laboratory |

Electronics Laboratory |I

Power Electronics

Microprocessor Laboratory
Fundamentals of Electrical Engineering

Fundamentals of Electric Machines
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unaaddefinanlunsasndvinis
1. S. Myint and W. Wichakool, “A High Frequency Reflected Current Signals-based Fault Type
Identification Method,” Indonesian Journal of Electrical Engineering and Computer Science,

vol. 17, no. 2, Feb. 2020, pp. 551-563.

unanuitelsusluiuszguivmsuasiinisiuwsouay

1. S. Myint and W. Wichakool, “A Traveling Wave-based Fault Section and Fault Distance
Estimation Algorithm for Grounded Distribution Systems,” in Proc. 2019 IEEE PES GTD Grand
International Conference and Exposition Asia (GTD Asia), 19-23 Mar, 2019, Bangkok, Thailand,
pp. 472-477.

2. S. Myint and W. Wichakool, “Fault Type Identification Method based on Wavelet Detail
Coefficients of Modal Current Components,” in Proc. 2018 IEEE 5th International Conference
on Smart Instrumentation, Measurement and Application (ICSIMA), 28- 30 Nov, 2018,
Songkhla, Thailand, pp. 1-6.

3. S. Myint, W. Wichakool and P. Santiprapan, “A Simple High Impedance Fault Detection
Method based on Phase Displacement and Zero Sequence Current for Grounded Distribution
Systems,” in Proc. 2018 IEEE PES Asia-Pacific Power and Energy Engineering Conference

(APPEEC), 7-10 Oct, 2018, Kota Kinabalu, Malaysia, pp. 118-122.
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mszaugaulundngasil

212-131:
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Principles of Electronics
Industrial Instrumentation and Process Control

Soft Computing for Industrial Process

: Quality Control and Engineering Metrology

Electronics Laboratory |

Electronics Laboratory I

Usraunisaleugdou

210-202 :
210-203 :
210-231:

210-301

210-302 :
210-343 :

210-401
210-402

Basic Electrical Engineering Laboratory
Electrical Measurement Laboratory

Principles of Electronics

: Electronics Laboratory |

Electronics Laboratory |l

Industrial Control Instrumentation Technology

: Advanced Electrical Engineering Laboratory |

: Advanced Electrical Engineering Laboratory I
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1. S. Rungruangbaiyok, R. Duangsoithong And K. Chetpattananondh, “Probabilistic Static
Foreground Elimination For Background Subtraction” Imaging Science Journal, Vol. 67, No
7, pp. 385-395, 20109.
2. Hatern Tintara, Hodia Binyala And Kanadit Chetpattananondh, "Evaluation Of A Novel Fluid
Monitoring Device For Hysteroscopic Surgery." Songklanagarind Medlical Journal, 2018 (1):
pp. 29-34.
3. K. Chetpattananondh, K. Thongpull and P. Chetpattananondh, "Interdigital Capacitance
Sensing Of Moisture Content In Rubber Wood." Journal In Computers And Electronics In

Agriculture, 2017, Vol. 142, pp 545-551.

unauitelsusluiiuszguivinmsuasiinisiusaudy

1. S. Ren, H. Nakahara, K. Thongpull, P. Phukpattaranont, and K. Chetpattananondh, “A
Development Of Capacitive Voltage Sensor For Nonintrusive Energy Meter,” In 15™
International Conference On Electrical Engineering/Electronics Computer,
Telecommunications And Information Technology. Chiang Rai, 2019, pp.776-779,.

2. A Yuthong, K. Chetpattananondh and R. Duangsoithong 2560. "Lung Volume Monitoring
Using Flow-Oriented Incentive Spirometer With Video Processing." In 14™ International
Conference On Electrical Engineering/Electronics, Computer, Telecommunications And

Information Technology (ECTI-CON), Phuket, 2017, pp. 537-540.
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Antenna, Radio Wave, Eletromagnetic Field
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212-251 : Electromagnetic Field Theory
212-252 : Electromagnetic Wave
212-305 : Telecommunications Laboratory |
212-306 : Telecommunications Laboratory |l
212-355 : Radio Wave Propagation
212-356 : Antenna Engineering

212-451 : Microwave Engineering

Uszaunisalaueau
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8. YDLAUDUUZDU

8.1 Would it be good to have English class as
well? It could be English for
engineering/business which concentrate
more on business communications and

professional emails/reports.

8.1 I n1wsanguiinisvsruieulusiede
analyyaly way dn@nwianansadeniseuiinle

ANUTLIANELAIN

8.2 For elective courses of electronics
department, it said to “to choose 21 credits
from group 2 and 3”. | think group 2 should
be compulsory (while group 3 are optional
for specific fields). Please kindly advise if

group 2 are mandatory.

8.2 Iy udentungui 2 lndaduideniiies 2 3
dusunauriydidnvseling welminAnwled
lanaaeanedvlumanidualungauizdentn

738

8.3 In 3rd and 4th years, mostly are for
elective courses depending on their
department (i.e. power, telecom,
electronics). For students who don’t choose
electronics, they seems to see electronics
only until 2nd years and likely to totally
forget it after. Power is a bit better in that it
has power elec in 3rd year. For telecom,
could they also select elective courses in
electronics and include in their required
credits? For ex, telecom and electronics
don’t require n.3., and students may be
easily choose subjects in mix of electronics

and telecom.

8.3 1us1edvwaenInluksazwyudluilaning

PANNMANYALUUININTUATLALUE U
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8.4 If possible, | would recommend for
Statistics for engineering for understanding of
probability, distribution, hypothesis,
regression etc. This is very important in test
engineering work and | believe for other field
as well. | see “systematic, logic, and numeric
thinking” and “applied stats” for specific
engineering subjects but not sure how much

they can cover it.

8.4 léiindwn 212-243 Applied Signal
Processing and Statistics tJudwndeauluann

ddnnselind way Wi udenluaividus

8.5 | propose to have a restricted subject for
Enclish language for 4th year as English

language is essential for working industry

a A

8.5 dnfnuldnSiaenwdanguiiLAY Laz
annsalivudenluigaideyialunseuio

ABINguLLALLe

8.6 | see principle electronics subject for 1st
year at 2nd semester. Not sure if it is
possible to request the teacher to add some
simple application circuit for each
electronics components. This could help
students to see how what they learned are
applied to electronic devices around their

daily life.

8.6 3zt uuzinluwidspanasdieu
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210-281 adlarnansimnssuluin 2 3(3-0-6) GhIGh)
210-291 msdoansteyauasiedotnonouiiunes 33-06) | (eluduindefureaudluihdeans)
212-161 nényansdeans 3((3)-0-6)
210-292 S¥UURINALAZNITODNLUULTINTING 3(3-0-6) 212-191 szUUmIa 3((3)-0-6)
210-301 UjjuRn1sBianvsedngd 1 1(0-3-0) | (snidn)
210-302 UjuRnsdidnnsetind 2 1(0-3-0) | (vnidn)

uAd 2

g Irmnssulidn augdmnssumans inenduasaiuasuns

233



NaNGAILAN W.A. 2559

nangnsuiulse w.A. 2564

210-331 2995azsEUUBIANNTaTNA
210-342 sxUUMIUALLIARBLTE

a wa

210-390 Ufusnslulasluswaises

210-391 wannskazn1sussynaldau
lilaslusiwaiwes

210-401 UfiRmsimnsauluidugs 1

210-402 UftRmsImnsalniidugs 2

210-405 s

3(3-0-6)
3(3-0-6)

1(0-3-0)

3(3-0-6)

1(0-3-0)

1(0-3-0)
1(0-2-1)

212-232 29asuazszuudiannsetind
212-242 S3UUAIUALLIAIFBLIDS
212-205 U5 URN"552UUAIUAL

a wa

212-190 YuRnislulasiusivaiees 1

212-290 UfuRnslulaslusiwalses 2

(Bywdavludviwal 212-190 way 212-290)

(unLan)

(anian)
(Gheldegivndenamzuuudmivindny
FidonmsinauLuulni)

212-203 1ASINUYUIALEN

212-221 mMsuwUaanasarunalbuii

212-307 M5LH38UlATI9Y

3((3)-0-6)
3((3)-0-6)
1(0-3-0)
1(0-3-0)
1(0-3-0)

1(0-3-0)
3((3)-0-6)
1(0-2-1)
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3.2 JYADNLAWIZHUYUS 35 WUWAA | 2.2 IPUADNRWIZHVUS 39 wU2wnn
wuusIT IHAINNAY wuusIB NANINNAY
maaanund maaanUnd
210-407 laseanudennssulnin 1 2(0-6-0) 212-401 Tpseauidenssulaii 1 3(0-9-0)
210-408 laseuienssuluii 2 4(0-12-0) 212-402 Tpseaudrnssulni 2 3(0-9-0)
210-300 N1SEN9IU 320 Hlag 212-300 N15EN9IU 320 4la
212-403 duuun 1(0-2-1)
MaaaNaNNIANY MaANaNNIANY
210-400 a@nnafine 9(0-45-0) 212-400 aniafine 6(0-40-0)
210-409 1asesrudunsulusinsuannafingd 3(0-9-0) 212-401 Tassuidrnssulin 1 3(0-9-0)
212-604 L93LNARNIANA 1(0-2-1)
ngudl 1 (TeRuGsusionun) 17 wiefin | nquit 1 (eduiGounonun) 29 e
210-221 msudasmdsaunalnih 3(3-0-6) | (delvaglunguinTesruhivdnaniznia)
210-303 Ufumnstuiaings 1 1(0-3-0) 212-301 Uuanstuifings 1 1(0-3-0)
210-304 UURn1sluiings 2 1(0-3-0) 212-302 URnsluiiings 2 1(0-3-0)
210-333 BLannsefndmgs 3(3-0-6) 212-323 Blanunsedndmas 3((3)-0-6)
210-371 sguulnimas 3(3-0-6) 212-222 mswanuazasanenadlnily 3((3)-0-6)
210-474 Jengsubninseiuas 3(3-0-6) | 212-314 Fminssulniuseiug 3((3)-0-6)
210-476 mMsponLULLariadaszuUlnin 3(3-0-6) 212-313 MseonuuULasinsaszulin 3((3)-0-6)
212-312 3AN333d0daing 3((3)-0-6)
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wuIYIRIAIAY wauRWHAAIAS
212-324 Mpsziszuulninigs 3((3)-0-6)
212-421 m3tosiuszuulniinas 3((3)-0-6)
212-026 YAIWINGNIUNYURSULAE 6((4)-4-10)
NSIANTNAINY
nguil 2 12 vihefn | nguil 2 3 28fin
dmsunadenuni dusunaaanuni
FoniFeunnngui 2 laitfesndn 12 miefn FoniFeuannguil 2 $1uru 3 miein
TnemuslvidoadenFeussimannguil 2.1 dusunadanannafinen
liitfeenin 6 mihefn laifisedvniBoulungui 2
dmSumaaanannafinen
FonFounedvanngud 2.1 litfesnd 6 nifn
nguil 2.1 ngudi 2
210-343 fifusiagiuusdeya e 3(3-0-6) 212-343 \pRosile TngnamnssulaznIsAmuUAN 3((3)-0-6)
NSPUIUNIT
210-423 syvuiiuindeusneirasinsnalaii 3(3-0-6) | 212-325 szuutuladousheiniosinsnalylin 3((3)-0-6)
210-426 WAL UIYY 3(3-0-6) | (safuivn 210-427 wazinelognaui 1 SsduiGow)
210-627 NM39YSNYLAZNITINNITNEIY 3(3-0-6) | (59uAUAY 210-426 uazdelagngui 1 TeduGow)
210-472 Mmytasiuszuuluihnngs 33-0-6) | (relunguil 1 TeRuiGew)
210-477 1ssbhuazanilnihdos 3(3-0-6) 212-424 53l wazanillwihgey 3((3)-0-6)
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wpuIT IHAINNAY wuusIB INANINNAY

nguil 2.2
210-441 fmuaumsinsstalusunsula 3(3-0-6) 212-345 fmuaudiensingyialusunsula 3((3)-0-6)
210-442 Wgladn 3(3-0-6) 212-441 syuumuRuiledlain 3((3)-0-6)
210-471 Myasieszuulniifings 33-0-6) | (Ehelunguit 1 TaduiBeu)
210-475 FINTTUADIEIN 3(3-0-6) ($relunguil 1 SsfuiGew
210-479 szuuliuagseuudyaalueinis 3(3-0-6) 212-411 sguulwiuagssuudugalueinis 3((3)-0-6)
210-481 WidafiAwnaimnssulniinas 1 1093 (xy-2) 212-471 WdefiAwnaimnssuluiimas 1 1039 (xy-2)
210-482 WidafiAenaimnssulnimas 2 19093 (xy-2) 212-472 WdefiAwmaidmnssuluiimas 2 1039 (xy-2)

212-473 defiAwnaimnssuliiimds 3 1839 (xy-2)

210-511 ADULIOIMBTLUUAINTY 1 3(3-0-6) 212-511 ADULIOIMBTILUUAINTY 1 3((3)-0-6)
210-512 ADULIDIMDTUUUAINTS 2 3(3-0-6) (snLan)
210-513 guUnsalasfadthlylihfds 3(3-0-6) (wnidn)
210-514 srUufuindounuuUiuau, 3(3-0-6) 212-514 szuuduindounuuUiuaugy 3((3)-0-6)
210-563 F¥UUAIUALLTHL 3(3-0-6) (8nLdn)

—
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AU LWAINAS

AU IHAINAS

212-292 nsdeanstoyauazirietneniomes

212-314 Fennssulniiusaiugs

212-382 NyAdAdudukazn1TIATIzdoya
Dot

212-394 1YINTAIUUUIIRBITEUY

212-412 MIVINITIANISIATING

212-413 yevrszuuiglihdmsusasialiin

212-414 S$UUDAAYYIMTYDITEUUTN

212-415 MIINUHULATINITHALNITUTINTIANTT
TLUUTN

212-422 MyeneiaTesinsnaluih

212-423 paunnindaliiin

212-424 53l uazanillwihgey

212-425 yavinalulageueudlni

212-427 yevlassielniigansey

212-442 NM3OARUUAIAIVANAINA

212-443 msUszaneanadyyIunIviaatyll

3((3)-0-6)
3((3)-0-6)
3((3)-0-6)

3((3)-0-6)
3((3)-0-6)
6((4)-4-10)
3((3)-0-6)
3((3)-0-6)
3((3)-0-6)
3((3)-0-6)
3((3)-0-6)
3((3)-0-6)
6((4)-4-10)
6((4)-4-10)
3((3)-0-6)
3((3)-0-6)

uAd 2

g Irmnssulidn augdmnssumans inenduasaiuasuns

238



NANGATLAN W.A. 2559
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3.2 JYADNLAWIZHUYUS 35 WUWAA | 2.2 IPUADNRWIZHVUS 39 wulehn
wvusdnlnfrdass wvnadnlnfrdesns
naaanUnf maaanUnd
210-403 1A5991UMWIMINTSUINTANUIAY 1 2(0-6-0) 212-401 Tassauidrnssululin 1 3(0-9-0)
210-404 1A5991UAWIMINTTULNTANUIAL 2 4(0-12-0) 212-402 Tasssuirmnssuluin 2 3(0-9-0)
210-300 N1SEN9IU 320 Flag 212-300 N15EN9IU 320 Hlag
212-403 duuun 1(0-2-1)
MaLaaNaNNIANY MaaanNaNNIANY
210-400 a@nnafine 9(0-45-0) 212-400 a@niafne 6(0-40-0)
210-409 1asesudmnsulusinsuannafingd 3(0-9-0) 212-401 Tassudrnssulin 1 3(0-9-0)
212-404 \@SENARNAAN 1(0-2-1)
nudl 1 (TeRuGousionun) 11 wihefin | nduil 1 (TeduiFounaman) 29 vgiin
210-305 YjUAn1smsAnwALLuulasau 1 1(0-3-0) 212-305 UfUAnsinsauuiay 1 1(0-3-0)
210-306 UJUANSINIALUIANLUULATINY 2 1(0-3-0) 212-306 UfURn1snsauunm 2 1(0-3-0)
210-352 Tasstenisdeansuazansasinih 3(3-0-6) 212-353 awaslniln 3((3)-0-6)
210-361 wnn1ssrUvEeas 3(3-0-6) 212-282 wanMssruveans 3((3)-0-6)
210-662 M3AeasAava 3(3-0-6) 212-362 N5Aea1sAaa 3((3)-0-6)
212-292 nsdeanstoyauaziietneniames 3((3)-0-6)
212-354 MsAoas e 3((3)-0-6)
212-451 Fmnssululasiam 3((3)-0-6)
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wyusdnlnirdesns wrusinlnirdesns
212-356 AAINTIUA1BDINA 3((3)-0-6)
212-062 MsA0ATUTOALULA 3((3)-0-6)
212-465 MIIAFUNILAENITEING 3((2)-3-4
nguil 2 15 vihein | nguil 2 3 y28in
dusumadenuni dgusumaaeanuni
FoniFeunnnguil 2 Snlaidfesndn 15 miiefn FoniFeunnnguil 2 laidfesndn 3 miwfn
duSunaaenavnafinen dusunadenaunafined
FoniFeunnnguil 2 Snlaidfesnin 12 miiefn -
Tnehadennadontsfmualirendenseuseian
nauil 2.1 litfesnin 3 mhedn wagdeadoniFeunein
Mnnguil 2.2 laifesndn 6 miefn
nguil 2.1 nguii 2
210-464 nsdeansliae 3(3-0-6) 212-363 Msdeaslians 3((3)-0-6)
210-465 n3AoasITauas 3(3-0-6) (drelunguil 1 SsRuiGew)
nguil 2.2
210-362 MIADATUTOALULA 3(3-0-6) (relunguit 1 TaduBew)
210-451 Fenngsululasim 33-0-6) | (Ehelunguit 1 TaduiFeu)
210-463 MIUszINAYYIUATVAEINTU 3(3-0-6) (anLdn)

AAINTSUFRANS
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wvusdnlnfrdess wvnadnlnfrdess
210-467 FAINIsUaIgaINA 33-0-6) | (helunguil 1 taduiSew)
nguil 2.3

210-293 wuzinstalusunsnlun1sauIuged e 10-2-1) | 212-393 wugihnslglusunsulunsainudsies 3((3)-0-6)

210-343 f5uswagiuUsdayayn 3(3-0-6) | (snidn)

210-363 nsdeansrnuaien 3(3-0-6) 212-363 Mseansrnuaien 3((3)-0-6)

210-364 lassainaveyauazdaneiiy 3(3-0-6) | 212-395 lasainstayauazdanaiy 3((3)-0-6)

210-381 Anuunaiudmsuimnssulni 3(3-0-6) (anLdn)

210-431 MIUsTIAAYYIUAINE 3(3-0-6) | 212-443 nsUszananadyuRdvieads i 3((3)-0-6)

210-434 BdnnselndiTaas 3(3-0-6) | (anidn)

210-435 Bidnnseinddeans 3(3-0-6) | (anidn)

210-466 ﬂmes'mzmsm?iu%wq 3(3-0-6) | 212-355 ﬂmes'mzmsm?iu%wq 3((3)-0-6)

210-476 MsponuULLariadaszuulnin 3(3-0-6) 212-313 mseonuuuLazindaszuulnin 3((3)-0-6)

210-479 sguuliiuagszuudanuluenans 3(3-0-6) | (ani@n)

210-483 Widefiavmadmnssulniideans 1 18930cy2) | 212474 Fadefiawmadmnssulndiideans 1 103 9(x-y-2)

210-484 Wdefiawnnsimnssulniideans 2 18930cy2) | 212475 Fadefiawmaimnssulndindeans 2 1 03 9(x-y-2)
212-476 Ftefiaumaimnssuluihdeans 3 183 9(x-y-2)

210-552 N15UszINANNAIA 3(3-0-6) (anian)

210-553 nsUszanaldeshavia 3(3-0-6) | (anidn)
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uAd 2

wvusdnlnfrdess wvnadnlnfrdess
210-555 nslnpeawpietnededns 3(3-0-6) 212-555 Tnslvpeawriovnedeans 3((3)-0-6)
210-556 \p3ev1ausonwuuRlSanendoui 3(3-0-6) 212-463 \p3ev1BusonwuLRlSanendoui 3((3)-0-6)
210-559 1AT8918LENgDALATITULLDS L5aNY 3(3-0-6) 212-559 1A3998LLSngoALAZIg UL L aNE 3((3)-0-6)
212-461 nMsdeansivagans
212-464 anuUasaseLAsolny 3((3)-0-6)
212-465 MIIAEUNIUALNTEING 3((3)-0-6)
212-568 nsAeansuuululy 3((2)-3-4)
212-569 maluladanafisuvuinian 3((3)-0-6)
212-570 M5d157958 8l NaLarsEUUANSAULINA 3((3)-0-6)
Meniimans 3((3)-0-6)
212-571 S3UULIANS
212-572 wipdalun1anvu1aAvesaIseInA 3((3)-0-6)
YUIALEN 3((3)-0-6)
212-573 msAeansiasaeliidanses
3((3)-0-6)

242



NANGATLAN W.A. 2559
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3.2 Y ADNLAWIZHUYUS 35 RUWAA | 2.2 IYUADNRNISHVUS 39 wdlein
wyusIvdiannseiind wyusIvdiannselind
naaanUng maaanUnd
210-407 Tassaudranssuluin 1 2(0-6-0) 212-401 Tassauidrnnssulii 1 3(0-9-0)
210-408 Tassnudrnssulii 2 4(0-12-0) 212-402 Taseaidrmnssuluin 2 3(0-9-0)
210-300 nN1sElneU 320 7l 212-300 n15Eln9u 320 3l
212-403 &3 1(0-2-1)
NaLaananRnaAny naLdanannafnen
210-400 @uAafne 9(0-45-0) 212-400 @uiafne 6(0-40-0)
210-409 1asa9udunsulusinsuannafned 3(0-9-0) 212-401 Tassauienssululin 1 3(0-9-0)
212-404 wssNaniafing 1(0-2-1)
ngudl 1 (TeRuGousionun) 17 wiefin | nqudl 1 (eduiFeunaun) 8 v
210-221 MswUasndsaunallin 33-0-6) | (Felveglunguindaduvesivianizaiui)
210-307 U URN59asuasdeyaa 1 1(0-3-0) 212-303 UfURNsBidnnseiing 1 1(0-3-0)
210-308 U URN519asuasdayayod 2 3(3-0-6) 212-304 UfjdRn1sBiannseiingd 2 1(0-3-0)
210-332 299559ULULABN 33-0-6) | (drelunauit 2 Tsduidenlunguanudidnnseding)
210-333 Biannsedinding 33-0-6) | (Srelunauit 2 Teduidenlunguanudidnnsedng)
210-334 N50DNUUUIITTINAINA 3(3-0-6) (relnguit 2 Teduidenlunguanundidnnseiind)
210-431 MIUsTINAAYYIAIYA 3(3-0-6) 212-243 nsUszaanadynuazatfussynd 3((3)-0-6)
212-344 N159BNKUUTEUUAIVANLTILLLAS 3((3)-0-6)
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wusIvBannsaiing

wyusIvBannsatind

nejuﬁ 2 nﬁjuﬁ 2 LLaanjuﬁ 3
dmumadenuni 12 vhedn | dwmduniadenund 24 mihehn
FoniFeunnngui 2 laitesndn 12 miefn FoniFeunnnguil 2 uay 3 laitfesndt 24 wihefn
dmsuniadenannafin 6 miwin | Inefmuslifeadonizouneinainngui 2
FoniFeunednanngud 2 laifesndn 6 miein Lifosndn 9 mihefn
dmSumadenaniafine 21 migin
FoniFounnguil 2 uay 3 lidesndt 12 nihefn
TngrimualifesdenSouneivanngui 2
Livesndn 9 wiefn
nguil 2 ngudl 2
212-322 Biannsodndings 3((3)-0-6)
212-333 19955 9UUADN 3((3)-0-6)
212-334 N38DARUUNITIINARIE 3((3)-0-6)
210-309 1ASIUTUIALAN 1(0-3-0) (BAEn)
210-343 f¥usiaginusdeya o 3(3-0-6) | 212-343 in3esile TngnamnssulagnIseuUAN 3((3)-0-6)
NITUIUNT
210-352 Tpsenonsdeansuazanoaslii 33-06) | (Eeluognaui 3)
210-361 vdnmsszuvdoas 3(3-0-6) | (vnidn)
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wusIvBannsaiing

wyusIvBannsatind

210-411 MSFUATITINNITUALNITODNLUUNIINTO
210-432 NISNNADUNATIINAING
210-434 BiannIedndlTeuas
210-435 Bidnnsefinddeans
210-436 Yaguazaunsaldiannselind
210-442 Ne@ladn

210-443 NFOBNKUUAIAITUALAING
210-451 enssululasim

210-462 n154eaNsAava

(%
a o

210-476 n1sRRNWUULALARsIsTUUlNTN

210-485 Wdafidunediannseiind 1

210-486 Widafiunediannseiind 2

210-530 N1598NWUULAZIATIZHINITINTLOE
WUULBUTADN

210-532 N1999NLUUNITTINAINAAILAILIUTTYY

210-533 adedioTamedimsunmd

210-534 MATANITAANDUA YUY IUTUNIU

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)
183 3(x-y-2)
183 3(x-y-2)
3(3-0-6)

3(3-0-6)
3(3-0-6)
3(3-0-6)

(Bnian)
(relUogngud 3)
(anian)

(¢nelUogngud 3)
(BnLan)

3)
3)
3)
3)
3)
3
3

(Geluagngud
(Gelvogngui

=b

(Ghelvagng

=)

=)

(geluagng
13)
)

(relUogngud 3)

=b

(Ghelvagng

6
q
q
(gneluagng
q
q
(Ghelvogngui

(Eeluagngui 3)

(Eeluagngui 3)

q

(relUognaud 3)
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WU Bannsaiing

wyusIvBannsating

210-537 NM308NLUVINITTINLBUTABNEMSU 33-06) | (Eeluegngui 3)
FINMunng

210-539 299shulasdidnseiinddmivegu 33-06) | (Ewluognaui 3)
Audineg

210-540 walulagnsduiinteya 33-06) | (Eeluegngui 3)

210-541 MsRRAKUUTTUUANRINARAM 33-06) | (Ewluognaui 3)

210-502 M5OONLUUNITTIAMIUNTARAS 33-06) | (Eeluegnguil 3)
GNIER

210-552 M3UsEIIRNNANR 3(3-0-6) | (snidn)

nguil 3

212-222 mMsuanuazdsagnasini
212-313 mssenuuukarinaszuulndh
212-325 syuuduimdsuseedednanaludii
212-345 fmuauimssnssialusunsula
212-352 aneaslii

212-356 AAINTIUAILDINA

212-362 M3AeansAaa

212-382 WyAdladudulazrnTinTIgidoyailony

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)

uAd 2
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WU dannsafing

wyusIvBannsatind

212-394 AHINITASILUUTNABITEUY
212-395 lassainadeyauardanainy
212-425 v unalulageuusdlni
212-426 YAIVINSINUNLUILULAY
ATIANTITNAIU
212-431 NMSNAADUNITIILAING
212-432 1995uasszuudidnnseiinddnsu
msdoans
212-441 syuumIuAuiledladn

aa o

212-442 N580ALUUMAIUANAINA

212-443 nmsUszananadyauniviaade i

212-444 nsAkuUEangudmSunsrUIY
N3QAENNTTU

212-445 MSATUANABNINLAEIAINTTUNIATINE

212-446 yusudgnavnssazIvimiindesinina

212-451 Fennssululagion

212-491 syuvaNpINaRafiIeueUA

212-530 N1308NKUULALIATIZNIDITUTUDE

WUULDUZADN

3((3)-0-6)
3((3)-0-6)
6((4)-4-10)
6((4)-4-10)

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)

uAd 2
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