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snnuiidafiniainazau 4 - - - 15
2.6 JUUTEINAIAULEY
2.6.1 suuszuunaung
- U TENUSI85U (Mdae : um)
) Yaui vz
YFTLBYA
2565 2566 2567 2568 2569
Asssuian naUng 1,800,000 3,600,000 5,400,000 7,200,000 7,200,000
duassyuanldaslums
. 3,000,000 3,150,000 3,307,500 3,472.875 3,646,519
amuInisuia
suT83U 4,800,000 6,750,000 8,707,500 10,672,875 | 10,846,519

=
N




- suudssunsBaNg (MUY : um)

uA.2

Yaudseunay
swazidyn
2565 2566 2567 2568 2569
quslivay 650,000 682,500 716,625 752,456 790,079
B 3,000,000 3,150,000 3,307,500 3,472,875 3,646,519
U 3,650,000 3,832,500 4,024,125 4,225,331 4,436,598
fuullds (Au) 60 120 180 240 240
AldTrasawiiunisedn
oo y 60,833 31,938 22,356 17,606 18,486
U‘(li‘ﬂ‘ﬁﬂ'lilﬂﬁﬂﬁﬁ‘ii
2.6.2 SUUsZUIINIANLAL
- qudssuasesu (Muae : umn)
Yauuszann
TBAzLDUR :
2565 2566 2567 2568 2569
ANSITIL L AATLAY 750,000 1,500,000 2,250,000 3,000,000 3,000,000
Gugavyueildgglunig
B 1,000,000 1,050,000 1,102,500 1,157,625 1,215,506
ﬁ\‘W‘iU’il”lﬂ‘ﬁgU'lﬁ
s2us185U 1,750,000 2,550,000 3,352,500 4,157,625 4,215,506
- JuUsEaaIsI891Y (WU9E 1 un)
Yauuszann
UazLdun
2565 2566 2567 2568 2569
aumiua 700,000 770,000 847,000 931,700 1,024,870
Juamu 1,000,000 1,050,000 1,102,500 1,157,625 1,215,506
52U518318 1,700,000 1,820,000 1,949,500 2,089,325 2,240,376
utan (Aw) 15 30 a5 60 60
AngAaRanIlunISHER
113,333 60,667 43,322 34,822 37,340

UuAaauvanNgns

13




1Aa.2

2.7 S2UUNISANE
LUUTUSsULaEANYIAUAT IS8R LD

2.8 mstisvlauniaeia 183w naznsamslausyuduunnInenas

a

autatiuunmInedainuasmans 1628n138nwrssdulIy

UUMNALLNYATANANT 9Tl

48 20 NSWIBUTIEITILAZNISLAUNRLREARA

- =

aa daa o ¥ a L
20.1 Uanviavivamsueivuaslouniiena Ussneune

an v 5 ) - W

3

=3 ala a oo = AJ
20.1.1 ddavanynnde YIYNANFANT NIBYIYFAIVIYILBAN UEANBNYUNATIYIYMN

Unngaglunangns

20.1.2 fAnfdeudmdendnlmilifianiidiousedn sniuiie
UMINYIRBNWATANERS ﬁﬁuqﬂamumwﬁﬁmluiasxlu'l,ﬁu 2 ¥ Fdiansveiiou
medniifiazuudlilini C vie 2.0

20.1.3 fanlulassmssauile Aldimualslulassmsiwaiieusedanld

20.1.4 Danisuleundasudn@nwssinanaaiudy

20.1.5 fandldsumseutalinamsdoudoutwanunwvioine s

20.2 nasinssusedvuazlaumiiein Usznauaae

20.2.1 msWiguneImd@msuiasnsulaunissunfneifneuiainaaiudne

A I a o o v oW a k) Ao W v ) | 8 '
ou Wunedniveuldiunednlundngnsniud Ineldseduaguuuliainds

=

wie 2.0 Widufindu P wihtiu Midifdensulauanunsaiisusiedsnuaslounuiefnls

a2 a I oa a PV VI aa Ao v oo ' =~
“LllLﬂuﬂQﬁuﬂwa\jﬂwu’}Hﬂm‘i')umqﬂwaﬂamﬁ"ﬂiUﬂn a’mua@i‘ﬁiuL“mﬂﬂ‘l-}’maa’wmmmﬂu

u

Mevuazloumheialalifuasduauvemnhefnmumunangnsvanns AT

- a o v aa 1 v g v aa s o
20.2.2 msifisuiigdvn dndulidadnandulvedlugasiiiavedsaisdn

a

fuliaweus1edy lngruAuiureUTeI1TIl SURAvaUNAngasuazaydRIN

ANUALINEIARS1e Ut

20.3 maviisuleuludnuwaznguin

20.3.1 ilamlasinvasnguivifasuvafisuiuidemlagsinveangadgm

Wisuld desianuasandasiuliddesninafosas 60 wasiruiumiisinTinvaanguin

hunveigulaudadhitasnidnumieisveanguiunivieuloula

a P A P ° =~ v oA ) "o 1
203.2 nﬂi']ﬂ']‘ﬂ'ﬂuﬂﬁﬂ'}‘ﬂ']mﬂzu?lﬂ?lE]LVW:U‘EEJU W@GM?K@‘UF’]ELL‘UNIQ@TH?’] C

Y3 20 Wsvldsesuazuuu P

20.3.3 nsansedenazinuvadisulswlusedvluszuunmnSeuiilyssuu

nina Wedlugagiiiavesararsden

as

14

URAYDUIIHTYN AINULTHAUYDUVDID1R15E



Uuma.2

VY a

diufinveundngasuazeydfnnauudididaingedn Teefarsaieuimiumiig

“u

=

AnlvlaauinuaiveaeseuuyInig

20.3.4 mafisulauninuszaunisal madisuleusnmsfinwiuenssuu uaz
maiteulaunin sruunsinwadsendelieglugasiiavaenansdgisuinyey
wangns uazauliRananudidndiavdngas lnsondalitinmeasudedou via
maufuadadldmaiiuduans

20.3.5 TAndesduiiunsvaiiouseiv iesniiubifesSeu Tnaruniu

a W

WuraurediuiaveundngasuasanuAindainidn wazdiwmdngiunisve

aydAreanufindeiaddnnisluaianisfinsnfusniifidedreaus drendngas

ks = vas a =4 V= =t v = A
a1 vIvILan 1m'i*um‘mmLaanwnﬂm:nuiasu‘laummnamuﬁnmau NIUNUAIAU

& Vs

Fudulderadnfiumslbiudanaianudmua Weglugasiiaveerasdyiviinvey

nangas wazaysiRvesraumdd e
28 21 nsaswmzidsuSsutinaadunaznIsseudiuInean
21.1 fAnanvamzdsussudruanrdulalundaznianisdnel vndunig

1 a

= =l 4‘ n’ v 1 a . Qs v =l
amslgudsuiaiuyuanuiussinvlifuniein (audit) misyil@linmeilsu
Gouiwaadulidudusvemaudiindainiadn
21.2 fdnnusvasdazamalououdrnaafuieduniieinlundngns

zdoadulumuteuladeladaniadadl

g1 54 Lﬂuﬁﬁmﬁa;Jj'luimamwmwﬁﬂqmﬁ{fﬂlﬁﬁmiﬁaumiaaui"m

sevinanttu lnglasuanuiiutauainanumindaiavdnans

a

21.2.2 \Julidenamzidaussulunansdnulgaving wasigivinag

Feuliilasaulunianisinutiu 9
21.3 s1e3v19azamzidowsouluandudu azdedldsunmsifisusieiveany

wanansvesumiineds naeulvedlunasiiiivesernnsdduiaveunedn uaz
sulfivosnauimidainmein Tnefonasidowuassuumisdndundn

21.4 nan1a3eurasandudulituindy P vie NP wazlit luAsusy
AvuuLLRAsazan snumsamadeuGauduineauaznsamadouEouly

o CJ s A:] ar 1 s 1 = a ar s d‘ v ey
i'WTU’W]@%JJIu‘Wﬁ NFAINANIUNUISWINUNTING QY AUADIUUBDU ‘LWBQ“LHQE YWUIVEN

a1nsdiufinveusedv wareylifvasnuuiidrdiianegdn lnsanntnnAnud

Y

AsLuuAsazaule
21.5 asuauduiiaulaniuts 2.8.9 azdadlasuauiuyauaINALLALI

o o aa

aialiden uwareyliflagesnsuanldsuneunngliguanumulnnig
21.6 GanamzideusuiuinenaaldlaeldSuanuiiuyauyede1san

o
a as v

Uinwuazaud@ainauuddndaiallda via psamzideuTounaziEAs TSNt oy

i

15



uAn.2

NsANE & InsnanitasdiinnouiaastiseaAtsssuiiounisTuameiisusgudnu

IngnuaauUsENIALUIINGE LN YATANERT

16



"

e Ainarlanngsns et saaLAne
’mmmacﬁ%%vnawﬁ'mlﬁu ) SR
o s 1RRIIUIMIMADAANDIVDIVANGATUA
3. RANEANTLAZDIATITUNE DU
L ) dowdt 1 3 WA, 2565
3. VoA {aaszuu CHECO

o 1 = L ot P E— 1 =3
8.14 Q’]U’lﬂﬁﬂ')&lﬂﬁ'ﬁ’lﬂﬂﬁﬂﬂﬂﬁﬂﬁﬂi luuaandn 136 wulENA

3.1.2 lassadanangns

(1) muadvAnymaly lidasndn 30 wiaehn
- NANANTERYANY lidewndn 6 miefin
- nguansymansuiUsenounts ldeendt 3 wmihefi
- nuansEAIRUM SRR lidesndn 13 wmiefin
- nguansEnalindlneuazwadiodlan hidesnd 5 wihefia
- nAANgUNSEmans lideundn 3 wihefa

(2) nun3gnanie lidasndn 100 wiqwhin
%nawwﬁugm L 24 mhedn
Fnawizay lidesndn 76 wihefn

(3) nunIvdenias laitfaundn 6 wuaein

(4) MsHnau Lifesndn 240 dalue

(30 JuvinsanibasenulanfildanSsuaniadne)

3.1.3 5787391

(1) nunIgrdnemaly Litdesndn 30 waedn
- NguaAsTaLRAligY Litlowndn 6 wiaedn
AANITUNAANY o u--)

(Physical Education Activities)
warlildndenSoudnlidesndt 5 miefn 1nsednlumnadndnuvnlunguansegiil
R
- NGuETEANERsUUsTNEUNIS Lidawndn 3 wioein
WandeniZoulitosndn 3 mihedn ansedulunusin@nuwilunguanss

AansuiagUsEnaUNs

- nguasEATEIuNIsEDENS lidesndt 13 wiqefa
01355xxx  NWIBINAY i 9 =)
{English)
Jnwing 3(--)
Indeansaumea/rouinnes laitfoandn 1(--)
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uAa.2
- nfuaszwaliisalnauazwaliaglan lidasndr 5 wiaeda
01999111  maATUNUHUAY 2(2-0-4)
(Knowledge of the Land)
wazlsiamdenGoudnlivasnit 3 wiredn ansedvlumnnindnyiild nguansy
wailaslnsuaswaidioslan
- NFUAVIFUNTEANERT Lddaandn 3 wiseda

Widadenieubidesndy 3 whedn nmgdnlumnaindnwilunguivaunsemans

(2) wundsnaniy lifflsendn 100 wihsia
_ g L =y
FUUANIZHUFIY 24 wiagia

04201103  Advanya 3(2-3-6)

(Principles of Chemistry) ;

04202103  ANAAIERSIAINTTY | 3(3-0-6)
(Engineering Mathematics 1)

04202104  AdamansIAINTIY I 3(3-0-6)
(Engineering Mathematics i)

04203102  wanWand 3(2-3-6)
(Principle of Physics)

04252112**  apuRwmosuaznslusLnTy 3(2-3-6)
(Computer and Programming)

04253111  ASWBULUUIAINGTY 3(2-3-6)
(Engineering Drawing)

04253201 wé’nm‘iﬁuﬁ_mmqnamam%"’;mnim 3(3-0-6)
(Basic Principles of Engineering Mechanics)

04253281  Janienssy 3(3-0-6)

(Engineering Materials)

- E (R4 1 1 =
nANIZAY lafagndn 76 wuqenA
- nFUAYITIAUNIAINTTY 66 w7wNA

04252111*  @3viadidnvselindiugiu 1(1-0-2) -

(Basic Digital Electronics)
04252191**  nsineulnei 1(0-3-2)

(Electrical Practice)

18
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04252211

04252213**

04252214

04252234

04252235

04252241**

04252251**

04252261%

04252281**

04252314**

04252351**

04252352

04252353

04252356

04252359**

04252362

MMTIATIEA9RT AN |

(Electric Circuit Analysis 1)
UfuAns9asini

(Electric Circuit Laboratory)
N1BNLUYTEUUATYIA

(Digital Systems Design)
NIUazITUUBLANNSang |
(Electronic Circuits and Systems 1)
UjiRnsdidnmsaiingd

(Electronic Laboratory)
auniminivihuazadu
(Electromagnetic Fields and Waves)
iFaadnsnalui |

(Electrical Machines 1)
msiauaziaiasiia Tavalui
(Electrical Measurement and Instruments)
mirﬁEJuT‘LJELLﬂsuﬂazuﬂ?Lmaiﬁ:aﬁaammzmuau
(Computer Programming for devices communication and
control)

g unasssuy

(Signals and Systems)
w3eadnsnaludi i

(Electrical Machines 1)
UfiAnsiadasinsnaluii
(Electrical Machines Laboratory)
Blanwsetindrinds

(Power Electronics)

szuulvinAE |

(Electric Power Systems )
n1ssenluUsEUU v

(Electrical System Design)
FLUUMIUANT T

(Linear Control Systems)

= s Unlud

“* vy

19

1A9.2
3(3-0-6)

1(0-3-2)
3(2-3-6)
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3—0—6);
3(2-3-6)

3(3-0-6)

3(3-0-6)
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3-0-6)
3(3-0-6)

3(3-0-6)



04252363**
04252371%*
04252381*
04252451%*
04252463**
04252473%
04252495
04252499

04253181

- NENIYNFBNNIIIAINTTH

lulasroulnsalaeiuazszuuiles
(Microcontroller and Embedded System)
szuuliihwdanunyuisy
(Renewable Energy System)
suukazmaluladnisdeds
(Communication Systems and Technology)
szuulniAas i
(Electric Power Systems II)
STUUAUANLUUATINATUSUN Tl
(Programmable Logic Control System)
NsUsTIIAINTILazMIaaALUUNI LN
(Electrical Estimations and Design)
nswseumslassanimnssului
(Electrical Engineering Project Preparation)
lassnudanssulud
(Electrical Engineering Project )
msiinnulssnumdimnssy

(Engineering Workshop Practice)

lddeendn 10 wqeha

1AB.2
3(2-3-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-6)

3(3-0-6)

1(0-3-2)

2(0-6-3)

1(0-3-2)

WidnFowindwelilnasdensaudnhitasndt 10 wmhefia mnsglvilungudn

Eanmadfngsa

04252212

04252231

04252232

04252233

04252321

ATIATIEN9aT WA |1

(Electric Circuit Analysis 1)
Taamaidmnyauluih

(Electrical Engineering Materials)
gunsalvauan

(Optical Devices)
fsuansiesin
(Semiconductor Sensors)
wihmsdedns

(Principle of Communications)

20

* gy nUntugd

= 518310 TUUR

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



un®.2

04252322  3FNIINABDINA 3(3-0-6)
(Antenna Engineering)

04252323  Femnssululasian 3(3-0-6)
(Microwave Engineering)

04252331  299suassyuudiannsaiing Il 3(3-0-6)
(Electronic Circuits and Systems II)

04252333  nseRNLUUNITDENNTalind 3(3-0-6)
(Electronic Circuit Design)

04252354  UjuRmsdidnnselindrngds 1(0-3-2)
(Power Electronics Laboratory)

04252355  rnssulninseg 3(3-0-6)
(High-Voltage Engineering)

04252357  msmuANuBLRDAlTlugnamnsy 3(2-3-6)
(Industrial Motor Control)

04252358**  JANTIUNTADIAIN 3(3-0-6)
(Ilumination Engineering)

04252421  AennssulnsauunAy 3(3-0-6)
(Telecommunication Engineering)

04252422  nisdeansliane 3(3-0-6)
(Wireless Communications)

04252423  msAparsuUURDTIa 3(3-0-6)
(Digital Communication)

04252424 pasdeanslevhuas 3(3-0-6)
(Optical Fiber Communications)

04252425 ﬂﬂiﬁ@ﬂ’]iﬁﬂﬁ;}ﬁ%ﬁﬂﬂ%@‘d'\ﬂ 3(3-0-6)
(Data Communications and Networks)

04252426*  \A3pUIBsYUUADANTLATAEE 3(3-0-6)
(Communication Network and Transmission Lines)

04252427  U{UANsImnssululasin 1(0-3-2)
(Microwave Engineering Laboratory)

04252431  dlannsednddinisunve 3(3-0-6)

(Biomedical Electronics)

21
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04252452

04252454

04252455

04252456

04252457

04252458

04252459

04252462

04252466

04252467

04252471

04252472

04252474%

04252475%

04252481*

04252490*

Ufun1snisiesgissuulniinngs

(Electric Power Systems Analysis Laboratory)
Tssdnsuazantlwdrgas

(Power Plants and Substation)
nstaafuszuulnimgs

(Power System Protection)
sruumsnaniwihuuunssanad

(Distribution Generation System)
msduindeusaelui

(Electric Drives)

audeialfiosuvessruumas

(Basic Power System Reliability)
g1susinluszuulniAngs

(Harmonics in Power Systems)
ﬂ’}‘iﬂ’mﬂuwa’fmﬁaaﬁu

(Introduction to Dynamic Control)
nImuANdeAeNfunasluiaIIT

(Real-time Computer Control)

szuuvusudidasiy

(Introduction to Robotic Systems)
nsauSNYNdIULAZNSIAMN TN

(Energy Conservation and Management)
seuvliiuasssuudyanulusiais

(Electrical Systems and Signal Systems in Building)
LUUFIa898NSEUNADIANSE M UUIAIN ST WA
(Building Information Modeling (BIM) for Electrical
Engineering)
msaenuuusniasdinsnaliiivnesuloudsluludiedumd
(Electrical Machine Design by Finite Element Method)
ATIATIsVItRYaTUIR e

(Big Data Analytics)

aniafne

(Cooperative Education)

22

* s1adrnlnluv

uAB.2
1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



uma.2
04252496  BZasanzmdimnssulnih 3(3-0-6)
(Selected Topics in Electrical and Computer Engineering)‘
04252498 Uy ivay . 1-3
(Special Problems)

(3) nuINIYILAaNLES laddaendn 6 wuaeia

(4) nMselnau Laitfeand 240 Halua

V) oAl v aa - o et
(30 QUVI']ﬂ'ﬁ@aLUENE}ﬂL'Juua@]ﬂLﬁaﬂﬁauaWﬂﬂﬂﬂU’])
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04252359
04252362
04252363
04252381

3 AANSANEN 1

MUUMUEAR

una.2

(¥.UT388-90.UHUAN T- Y. AnwfIAaLeq)

dyauLasTEUY
in3asdnsnalutila i
UftRnsiaTesdnsnaluii
danmsaiindas

yuulimdsnumyuisu
AMBINgY

374

3 A1ANSANEIN 2

FIUIUNUIENA

3(3-0-6)
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3-0-6)
e )

18« )

(y1.u3T818-v3.UFURANT-93L. AN A aL4)

suUlWAIAI8Y |
N1388nLUUTEUU TN
FEUUMIUANITaLE
lulasinswaesuazuazseuuilad
sruusazmalulainisdeans
AW NAENNINIAINTTY

U

27

3(3-0-6)
3(3-0-6)
3(3-0-6)
3(2-3-6)
3(3-0-6)
- =)
18(- -)



unv.2

s . FUNLI8AA
Un 4 mansAnev 1 o N
(vu.usT18-v U UANs-va.Anwdaedaie)

04252451  szuulwiidaga I 3(3-0-6)
04252463  SEUUAUANLUUATIATU LTS 3(2-36)
04252473  msUszaIaNsLazaanluun Wi 3(3-0-6)
04252495  msie3eunslAsasTUIAmnTsulnKa 1(0-3-2)
Jyndannisiaingsy 1- -)
Jendmeilnguatssmansuisssnauns - -)

\donLas 3 -)

EREY 17(- -)

uUNUIEAN

U9 4 nransdnuni 2 o P
(. UF5818-UUUHUANTT-YALANEINYANDY)

04252499 Tassuidnssaluia 2(0-6-3)
AW NEBNMITIAINTTU 6(- -)
Junaenas 3(- -

37 uc- -)

28



3.1.4.2 A7at19uNunIsAnudMSuUTdaiiaansauaunadne

UM 1 aansAnen 1

01999111
04202103
04203102
04252111
04252112
04253181
01355xxx

ARSI UAY
ALRMERSIAINTTY |
AW

ar

Adviadidnnsatindiugiu

€

nd

=
o\l

AN LRI LasA1SIUSWATY
M3ENeUl T UMNIAINTTY
ATBING Y

Aanssunadinw
Sndoansaume/rouines

EIEY

Ui 1 mantsAnund 2

04201103
04202104
04252191
04253111

\aiindnya
AAFERTIAINTIH I
nsanaulia
AMIdgULUVIAINTTY

Anenine

1=l =

dnwlunguanszegaiiae

UIUUUAR

uma.2

(gu.usseng-rL AN T-su.Anwdledalag)

FIUIUNUILNA

2(2-0-4)
3(3-0-6)
3(2-3-6)
1(1-0-2)
3(2-3-6)
1(0-3-2)
= =)
B~ =)

(3. usTE8- YU UJURN5-va.AnwaefaLad)

nauasewaliiadlneuaznaiiaalan

374

29

3(2-3-6)
3(3-0-6)
1(0-3-2)
3(2-3-6)
3(
2
- -)
18(- -)

-
« -}



ITUAUNUAR

U 2 nansdned 1

04252211
04252213
04252214
04253201
04253281
01355xxx

uma.2

(Y. uTTE8- YU UJUANT-98. AnwAaeaied)

AT ATIZHNAT I |
UHuRn1529931HA
N130RNHUUIEUUAI
wdnnIsiuguInaansimnTay
AR ImNTIx

Mg
FnAnwhlunguanszegisian

LY

IIUIUVULNA

oty e = =
Un 2 nMan1sAnen 2

04252234
04252235
04252241
04252251
04252261
04252281

3(3-0-6)
1(0-3-2)
3(2-3-6)
3(3-0-6)
3(3-0-6)
3(- -)
M =)
O =)

(¥.U3389N8- YU UJUANM T-vu. Anuniaeaaned)

JTuasIzuUBEnmMsaing |
UfjuRnsBidnnsetlind
aunniwdnlviuazaiy

\w3aadnsnalyin |

Myinuasieiaaiioavnalitin
madsulusunsunsufiumadiiedeaisuazaiugy
Fdnsilnguinguniomans

37U

30

3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3-0-6)
3(2-3-6)
3(3-0-6)
3 -)
19(- -)



| =
U9 3 arannsaned 1

04252314
04252351
04252352
04252353
04252371
01355xxx

AT EA ALY

a4 W
iasasdnsnalwi I

aoasa A s
Ufusn1saseasdnsnalviah
Blanwselindrings
sruulwiwdsmumyudeu
ATBINGY
< =
\Aenias

373U

Ui 3 ammAanasdnen 2

04252356
04252359
04252362
04252363
04252381
04252495

UAB.2
UNULAN
(¥.usTEE-sU. U{URM -9 Anwdagdies)

3(3-0-6)
3(3-0-6)
1(0-3-2)
3(3-0-6)
3(3-0-6)

B =)

B o]
19(- -)

FIUIUNRUILAR

(3. ussE8-ga. UfURNT- v Anwndeaaies)

spuuluiAag | 3(3-0-6)
nMIsanuUUTzUULNdn 3(3-0-6)
FEUUATUANLTAN Y 3(3-0-6)
lulasinsaresuazuazssuuilan 3(2-3-6)
svuunaswaluladinisdedns 3(3-0-6)
MsesEuMslATIEIAINssului 1(0-3-2)
I UFBNNIAINTTY - -)
T3 19(- -)



UM 4 nMan1sanei 1

04252451
04252463
04252473
04252499

Ui 4 n1an1sAnwn 2

seuulwiaida i
STUUAALLUUATIATIUSUNSUlel
nMIUsTatuMsLazaanwuumaliin
Tassnudmnssulvi

FuFenmadIfmngsy
Jdnwinlunduanszmansuisiussnaunis
Rl IRERIGE

74

04252490 @uynafnmw

33U

32

UAB.2

IMUIURLAR

(v3.u55818-90.UHURM-vu. Anwdlesies)

3(3-0-6)
3(2-3-6)
3(3-0-6)
20-6-3)
1(- -)

AUIUNUAN

(¥.U55818-su. U{UAN5- 1. Anwdagsiaias)

6
6



1UA.2

3.1.5 A185utesI8I
3.1.5.1 AaduesgIvtlundngas
04252111%  AAvfadidnnsetindiug 1(1-0-2)
(Basic Digital Electronics)

m3ldsunsy lulasraulnsaiasd lwuwes gunsaliuit/dieaniiugi 2993
ddnnselindilewu ssuudaluiRodreie
Programming. Microcontroller. Sensors basic input/output devices. Basic

electronic circuit. Simple automatic system.

04252112*  mauRumeskazaslusuasy 3(2-3-6)
(Computers and Programming)
Tnssasiiuguesssuuaeufupasaill nsunudeyelurenfinges ms

uiddetunauds msesnuuunasiaunlusunsy msdeulusunsudsfudanisn

seifuge malnufuAnisTusunsusneinIasneuiaines

Basic structure of modern computer systems. Data representation in
computers. Algorithmic problem solving. Program design and development
methodology. Introductory programming using a high-level programming language.

Programming practice in computer laboratory.

04252191%*  nselnauluih 1(0-3-2)
(Electrical Practice)
msfineuifeatugunsailniyagiu winnsuazanudasadeluntsinga
gunsallwihyagiu gunsaineufiawes uazmadumglwihusadummunasgiu
Training on basic electrical equipment. Principles and safety of installation of

electrical equipment. Computer equipment and low voltage wiring as standard.

04252211  MFIATIEHIRTIWN | 3(3-0-6)
(Electric Circuit Analysis 1)
drulsznauins nofug iy 38R 1EHeas nauiuneeT wraauad LAY
Uszq asdudunilwarisasduduaes dyanaladuasiiased mlnneidyanalaily
PREaUZAI NMIATIERNasUlninszuaady 2asiiihawa

Circuit elements. Basic laws. Methods of analysis. Circuit theorems.
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Inductance and capacitance. First and second order circuits. Sinusoids and phasor.

Sinusoidal steady-state analysis. AC power analysis. Three-phase circuit.

04252212 MTIATIZNINATIWAN I 3(3-0-6)
(Electric Circuit Analysis If)
niideaFeundey : 04252211
NATAUMLMAN n'zmauaua«.%aﬂ'mﬁ nsulasanatvuaznisuszenald
Tumsliangiieas aunsuuBes msudaayises weTdgasimaii-aen
Magnetically coupled circuit. Frequency response. Laplace
transformation and application of the Laplace transform to circuit analysis. Fourier

series. Fourier transform. Two-port networks.

04252213*  Yfuiinn3a9asivv 1(0-3-2)
(Electric Circuit Laboratory)
iigsadeuanney : 04252211 wiadeuniouiu
URtAmaiAefutesiiGeaihin minseieasinih | assungunaasinih
NILUANTINALNILUAASU
Laboratory experiments on topics covering in electrical circuit analysis |

covers direct current and alternative current circuits.

04252214 MIDBNKUUTYUUAIA 3(2-3-6)
(Digital Systems Design)
JBUURTVaNUF U WeAdiauuuya walan1saanuuunisidna asdnnnns
v o a a o w a < a o w
anuuanssnelianign 1Indszaunas HAndawy Wauvaey 2endamuluy
Uszanunawazuuubivssanuna fieals sau wsd 21393A1I n3ldneuiuaeiane

gankuuUNAsINE UjURnsieiuizeieuluin

Basic digital systems. Boolean algebra. Digital design techniques. Logiceates.
logic minimization. Standard combinational circuits. Sequential circuits. Flip-flops.
Synchronous and asynchronous sequential circuits. PLA. ROM. RAM. Arithmetic circuits.

Computer-aided logic design. Laboratory experiments on topics covered.

R RUBINTE
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04252231 Jagmaimnssuluih 3(3-0-6)

(Electrical Engineering Materials)

lassadrevasian anaudaimelwiiveside auauianwiminvesian s
sl gunsaimsfadaddasiu Aranduauiuvesds veunmuazufia maUssgndld
Fagluszuuluih

Structure of materials. Electrical properties of materials. Magnetic

properties of materials. Electrical conductors. Introduction to semiconductor devices.
Superconductivity. Solid, liquid and gas dielectrics. Applications of materials in

electrical power.

04252232 gunIaivnaue 3(3-0-6)
(Optical Devices)
e Wandanruzveuds msnardyaavesuas gunsaluanma wannsvinau

L] ]

& L3

youawef vlinvenawe waliauaznsUszandvanawes Wladmnined ieviaduuuudu
louas

Light. Fundamental of solid state physics. Modulation of light. Display
devices. Principle of laser operation. Types of laser. Technique and application of

laser. Photo detectors. Optical fiber waveguides.

04252233 dhfuFasfiadaih 3(3-0-6)

(Semiconductor Sensors)

Wanmsvesiiuiasisinth msduundhiufansiadnh welulaBng
pAmEsAn Fasuiniades dfuivnana diufisindn dfuinmsuid dsuda
fou Miuimuaiuastinm Miuiuuusin mivlunalulagllasusedu diuily
ssuuedasliihdngnagania

Evolution of semiconductor sensors. Classifications of semiconductor
sensors. Semiconductor fabrication technologies. Acoustic sensors. Mechanical sensors.
Magnetic sensors. Radiation sensors. Thermal sensors. Chemical and bio-sensors.

Integrated sensors. Micromachined sensors. Microelectromechanical system sensors.
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04252234 13suarsEUUdidnnseiing | 3(3-0-6)
(Electronic Circuits and Systems 1)
Aiieadsuden : 04252211
gunsalnsneda AufnvaEenILR uaznIzuA-usIRuYesgUnTal NIz
wazeanuuUNaTialen NTIATIELALRNLULRTTRINT LA Wasela Tiadl wulolod
#dulawed uazdlefibulowa 1vsvenenisdidunuuazmslszand lugauvasing
Semiconductor devices. Device current-voltage and frequency characteristics.
Analysis and design of diode circuits. Analysis and design of BJT, MOS, CMOS and

BICMOS transistor circuits. Operational amplifier and its applications. Power supply

module.
04252235  UfURnsBdnnsaingd 1(0-3-2)

(Electronic Circuits and Systems 1)
a adw a 1 o @ )
TNABAIBUNNNDY : 04252234 WIDLIYUNTBUNY
UtRnaifefuFesiauluivnessuazssuudidnnseiind |
Laboratory experiments on topics covered in Electronic Circuits and

Systems |.

04252241**  aunuulivdnlriuazadu 3(3-0-6)

(Electromagnetic Fields and Waves)

Jyideaioumnfioy : 04202104

Wyadanneas szuuRiauaznisudas uraadannmed aulwiaia da
warlaBldavdn anwgnssLaLUUNILazLUUth AL auuulminada Taawimdn
ananilenth aunmlvdnliifiuUsdiaune aunisuundia

Vector Algebra. Coordinate system and transformation. Vector calculus.
Electrostatic fields. Conductors and dielectrics. Capacitance. Convection and conduction
currents. Resistance. Magnetostatic fields. Magnetic materials. Inductance. Time-varying

electromagnetic fields. Maxwell’s equations.

* sgiulg
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04252251 \aasdnsnaluii | 3(3-0-6)

(Electrical Machines 1)

ndidoaseuandeu : 04252211

WHERUMINAIY 2e5Ieudn ndnnsauuwimdniwiuasnisudasdiu
wasunalwi ndsnunasndanudiu vanmsiedesdnsnaliihedavay wiesdns
n3Tuanse AnsEuiuLawefnsTuansa 33m*m’mﬂummﬁaml,ma%ﬂ‘izl,l,ama NguHuaL
nMsAaTzindsulaswafelazaiuma

Energy sources. Magnetic circuits. Principles of electromagnetic and
electromechanical energy conversion. Energy and co-energy. Principles of rotating
machines. Direct current machines. Starting method of direct current motors. Methods
of direct current motors speed control. Theory and analysis of single phase and three

phase transformers.

08252261*  nsianaseedietamalin 3(2-3-6)

(Electrical Measurement and Instruments)

AiideaSeuannen : 04252211

mbsuazanasgrunsianalwil Ussinnuasauaudfveaiosdiatn ns
Arszrinnisia msfanssuauasussuliiinsruansiaznsruaaduioindasiatauuuue
uzdanuwazAdva nsiands fusznauiids warndu N19IRAIALAILNIY AR
wilsatuazainnuiulszy msfaanuiuazdisian fyaginsuniu dudadldda ns
UFuiiiau msEnUfus

Units and standard of electrical measurement. Instrument classification
and characteristics. Measurement analysis. measurement of direct cuurent and
alternative current and voltage using analog and digital instruments. Power, power
factor, and energy measurement. Resistance, Inductance, and capacitance

measurements. Frequency and time interval measurements. Noises. Transducers.

Calibration. Practice.

* g g3 el
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04252281%  n1sdeulisunsunanfinnesiifiodemsuazeaunu 3(3-0-6)

(Computer Programming for Devices Communication and

Control)

Fdigeadounnou : 04252112

NsANIUAIITNANAMERTLAZAIIATIAERILAY §aNDTNNATTAIUINIA
Usinamadmnssulnih nsldululasreulnsamesideusefuauas nsdause
lulasreulnsalasiiuraufinnesuasiouens asmuuinnuanlasnadsulisunsuniwm
seiuge madeulusunsuuuuinadeiu madaulusnndnaiisduuuazuansa s
Boulusunsuitaidensiossuinsgunsaituiadetigl fane

Mathematical operation and nonumerical computation. Electrical
quantities computation algorithm. Microcontroller and sensors interfacing.
Microcontroller and computer interfacing. High-Leve,l language programming
conceptual. Basic of visual programming. Visual programming for calculating and

displaying. Programming for interfacing between device on wireless network.

04252314**  Feaulagszuy 3(3-0-6)
(Signals and Systems)
JufideaGeusnneu : 04252211

a

msnsshiudygia ssuudaduilivlsaunat wedansianeidyn:
Aawlomagliinadiosuuunuia aqn‘smﬁﬁ'a%waﬁmmmﬁlﬂ&imﬁaauazé’z‘g@'}mﬁs{a;ﬁaa
wan1sulanii3es mamsulasyFesfilideides sanediunisuaniilesuuuds awaauay
nsulasdl nquin1sdndieeng

Operations on signals. Linear time invariant systems.‘Time domain
analysis of continuous and discrete time signals. Discrete time fourier series and

Fourier series. Fourier transform and discrete fourier transferm. Fast fourier transform

algorithm. Laplace and z transform. Sampling theorem.

** g1edyliul e
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04252321  wdnmsdeans 3(3-0-6)
(Principle of Communications)
JyfidasouLney - 04252311

s

| v & Y d a
Tumavesszuvdoans wuuldasiada wasliane/mauing aunaduves

as

Foyeras Mavszendldeynsuyiiesuazniiwlaniied nsuaguanmanoutaen dyau
sunilunisdesns MINBPAAUUULUALUUA VNTENAUaENMIINTEAVYBIdyQIM 113
veganuuuiad malafmanddyana ssuvaededyan AISUnINIEEARLIVY
aadUsznauszuvlulason msdeansanidioy msdeasmaenanioiu

Communication models, wire/cable and wireless/radio. Introduction to
signal and system. Spectrum of signal and a.pplications of fourier series and transform.
analog modulation. Noises in ana.log communication. Binary baseband modulation.
Nyquist’s sampling theory and quantization. Pulse analog modulation. Multip'lexing

technigues. Introduction to transmission lines. Radio wave propagation. Microwave

components and communication. Satellite communications. Optical communication.

04252322  AFINTTUEILRINA 3(3-0-6)
(Antenna Engineering)
Juriiseadunnniou : 04252241
vguiuaienuitugmuees wiasidagauuulelalinstn sunuuidinuuar
auihd fevnauaztssdninimnisveng Inanlsiedu Sufuauddunauasuuudiag aunis
nsdadtueyIuYeIniIa nsunsdrningdnsal NansEMUTRTURY AMENUANTS
NI TENEARUTBIENEBINIALUUIEY AN89INALUUDNELSE agenALuUeigas
aeonAwuudeniiGeaain againialuuiiu aganniauululasaniyu aweniAuy
Tmddwiumsldanulutagiu msTaauauifvesawainia
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 wire antenna. array antenna. Yagi-Uda antenna and log-pericdic antenna.
Aperture antenna. Microstrip antenna. Modern antenna for current applications.

Antenna characteristics measurement.
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04252323 anssululasiav 3(3-0-6)
(Microwave Engineering)

Jodideadsuinnen : 04252241

nMsnuuaIMsTeadinga Adussu aeddanalilasaviagve
adu mewseilaseslulanon SuRuauduazusiiulaznssuaiisuidss wasn Loa
uwsunwvasdya I Madigduiiuauduarnisu diazvioululasiw nmswiiduaz e
ynamsawiiu fnsealulasin msdeudelulasiaviuugasega sruusms Munsnsyane
adulalasian msiandululasanidodiu msldaululasiaw

Review of Maxwell’s equations. Plane waves. Microwave transmission
lines and waveguides. Microwave network analysis. Impedance and equivalent voltage
and current. The smatrix. signal flow graphs. Impedance matching and tuning.
Microwave resonators. Power dividers and directional couplers. Microwave filters.
Point-to-point microwave link. Radar system. Microwave propagation. Basic of

microwave measurement. Applications.

04252331  Washazszuudiannseind Il 3(3-0-6)

(Electronic Circuits and Systems II)

Iiideaduuinteu : 04252234

ATV IV IMIUTAMES MIRPUAUBIREAILYE1 TN TIAT
wazawin sadaaes aadinruivansdu awsaereunssuaazasiidanssua
wasuenerashasuuluwin lureawasluiues massgndestuentdugs 29snsasest
wenduuuudniivl eaviwauarewiveteatueud myleTsiszuuteunduniiau 2993
saadalawmasuuuUiuald 1eTeeeideguiuuang 1esTulindunayiava

Transistor multistage amplifiers. Frequency response of BJT and JFET
amplifier circuits. Miller effect. Multistage frequency effect. Current mirror and current
source circuits. BIFET, BiMOS, and BICMOS differential amplifiers. Advanced op-amp
applications. Op-amp active filters. Op-amp offset and frequency. Negative feedback
system analysis. Tuned-oscillator circuits. Different class of power amplifiers. Linear

and digital 1Cs.

a0
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04252333  mseenwuUINsBidnnseiing 3(3-0-6)
(Electronic Circuit Design)
Jfideaseundeou : 04252331
MseenuULNITSeenssEviiuawaswatewla nmsivunamiawas lalen
wazduAUYszy 2950599 299N ITAULTITUAIATUULEILEL 199 5TNINTEAULTIIUAIAT
wuvEind nMseanuuIaTHniy walinaasnsluweauaziaiissnm msnovausenwl
yornasvengluguiaien 2995ve8usuLAZIGY NsTuNBAWNANEY msﬂizqﬂﬁﬁzquaa
saUuoud
Rectifier design for single and multi phase. Specification of transformer. Diode

and capacitor. Filter networks. Linear voltage regulator. Switching regulator. Inverter
design. Bias and stability technique. Frequency response of AF amplifier. Voltage and

power amplifier. Driving power MOSFET. Advanced application of Op-Amp.

04252351%  i3eadnanaluil I 3(3-0-6)
(Electrical Machines II)
SridpadeuInneu ; 04252251
Tassaiaazndnmsvoaaiodnsnalihnszuaady msdwseiaiosdnia
Tdhwuuddasia Tasadaasnmsinneiaseadnanaliiuienimidavauazanuma
Amsamsnvemameiivieni minuauaiveweinasiuiai
Structure and principle of alternative current generator. Synchronous
machine analysis. Construction and analysis of poly and three phase induction

machines. Starting method of induction motor. Speed controlling of induction motor.

04252352 UftRnsaTesdnanalin 1(0-3-2)
(Electrical Machines Laboratory)
Jfidassunnau | 04252251
UfgansisniudesiiGeuluian wissdnsnalsiin | uay \n3asnadnsluii i
Laboratory experiments on topics in Electrical Machines | and _Electrical

Machines Il.

“* g3 liinlge
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04252353  Biannselndrids 3(3-0-6)
(Power Electronics)
AgfideaSeusnieu : 04252234
AaudnusawzvsgUniniBdnnsetindids wdnmsuguvemsuvas
furdsinih indeswlasiunssuaaduiiunsouanse dssuvasiunsauansadunsyuanss
inTeaulasiunsruasdudunsvuaadu indsaasunsvuansadunsauaady
Characteristics of power electronics devices. Principles of power
converters - alternative current to direct current converter. Direct current to direct
current converter. Alternative current to él‘cemative current converter. Direct current to

alternative current converter.

04252354  UjuRn1sBidnnsedndringg 1(0-3-2)
(Power Electronics Laboratory)
Ffideadeuinteu : 04252353
UiiensifatudesiiGeuliivdidnnseindring

Laboratory experiments on topics covered in Power Electronics.

04252355  Apnssulwiiuseg 3(3-0-6)

(High-Voltage Engineering)

mslguselovilniussdugs uasussiuiuluszuuigs msduiausediugs
Wansvadey wadan1siausmugs wadansauiukazanuaiaaauu i N1SLUINATI
Tuauuuia veavad uazvosuds wmallansmegounseiugs szuutesdufins nsuszan
dunusauy

Uses of high voltage and overvoltage in power systems. Generation of
high voltage for testing. High voltage measurement techniques. Electric field stress and
insulation techniques. Breakdown of gas. U-quid and solid dielectric. High voltage

testing techniques. Lightning and protection. Insulation coordination.

42



Upa.2

04252356**  szuulWiings | 3(3-0-6)

(Electric Power Systems )

Jeieuioumnney : 04252371

wingavaIm Iz Tzissuulniida Snuuziansuas
LUSaewenAtaai s AnunsawsuasuuUiaswessiauUadliindds wisiines
wazuuuiaewaseeadliiuigs milvavedvan n1savaumsivavedvan nsld
Tsunsudmsgvinisivamiaslvi

Fundamental of electric power system calculation and analysis.
Generator characteristics and models. Power transformer characteristics and models.
Transmission line and cable parameters and model. Load flow study. Load flow

control. Introduction to computer program for load flow.

04252357  misAIUAuuBLADSTIFlugmaIMNTTY 3(2-3-6)
(Industrial Motor Control)

Seiideaieuunney : 04252251

s La

wann1sugIunIsAIUALNBINes aunTalnldlunmsmuRuuenes dydnval
wasmadeuiuulunumIuaLLamed UTsanueansaniviemes MIndunumu N3
muANhnuGssiy MsmuauauiItegunsalnuaANIEITOUNNES N1IATUAN

yawasaglusunsundaaainanalnsaaas n1stasiunawmas

Basic principles of motor control. Devices for motor control. Symbols
and diagram for motor control. Type of motor starting. Reversing. Sequence control.
Speed control with variable speed drive. Motor control with programmable logic

controller. Motor protection.

04252358**  FNTIuN1sdedaIng 3(3-0-6)
(INumination Fngineering)
Ffideaiaumnneu : 04252359 wialsuundauiu
Jmuazuvasiidauas uauazn1suaniu AuauURvINNIEANYBILES
anwTlaNITn LA waan talanlas uas wmaluladvaealalaaaas Taulvuay

gunsaimsmuA Msiadiunamvnas ndnmsduialdunsdesadne Auammuauas
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Usgandamwaianu ﬁugmmmammuuasﬁwamLmumaLLaa UIATFIUVOINTABIATIN

Light sources. Light and vision. Physical characteristics of light.
Characteristics of light-emitting diodes light. Light-emitting diodes technology.
Luminaries and control gears. Measurement of lights. Principle of lighting calculation.
Lighting quality and energy efficiency. Basic lighting design and simulation. Standards of

illumination.

04252359**  mseenuuusEUUivih 3(3-0-6)
(Electrical System Design)
Iiidaiouinou : 04252351
wARMIEeNLUURLEIY WUULHLUNSTIefE aeuasadalii 519 gunsal
warusAusilnin msduianse nmsuiulndlsznaudds uazn1IsanuuuasyaLiv
Usrq nseonuuvisasiuiiuasadnuasaunsallii n1sesnuuulaasuenes asansy
anglou uazangyszanu ssuuiihanidu n1sAuindgniens ssuunsdeasiudiuiuns
Angtannalatiin %’aﬂﬁﬂ’aLLasmmeaamﬁ’a‘lumiaaﬂqumummigwuﬂﬂsﬁmﬁaaxuulw%
Basic design concepts. power distribution schemes. Electrical wires and
cables. Raceways. Electrical equipment and apparatus. Load calculation. Power factor
improvement and capacitor bank circuit design. Lighting and appliances circuit design.
Motor circuit design. Load, feeder, and main schedules. Emergency power system.
Short circuit calculation. Grounding system for electrical installation. Procedure ar}d

safety for electric system design based on standard installation.

04252362 SHUUAIUAILTLE 3(3-0-6)
(Linear Control Systems)
Jendifisaieuanney : 04252314
LUUTI88IMNALAAIEASI0932UUATS KUUTIaDeTs ULl Az oy
AT WUUTIARIRASNARVALDIHE TARUUAT 1 9845EUY STuudufuLTnLAzaduaRY M3
AuAngUlliauazauln msmuaulaundunazanuly vlavasnismvauuwuudeundu
wnAnuaziouluveseuiiafesnmusissun Siveenisaaouanuiiatesnim
Mathematical models of systems. Transfer function. System models on
time domain and frequency demain. Dynamic models and dynamic responses of
systems. frist and second order systems. Open-loop and closed-loop control.

Feedback control and sensitivity. Types of feedback control. Concepts and conditions
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of system stability. Method of stability test.

04252363*  lulpsmeulnsalaesuarszuuileei 3(2-3-6)

(Microcontroller and Embedded System)

Jiidaaieuannie : 04252214

lassadaraninenssululasesulvsaees n1a@eulsunsun eI TEaUg
msdamsnhgaud madeudedune-ladng asdusznauLazmsasnuuUIzUUE M3
Uszgnaldnululasaeulnsamesluszuuinauuasssuudaluld mstlnujua

Structure and architectures of microcontroller. High language programming.

Memory management. Input-output interfaces. Embedded organization and design.

Application of microcontroller in instrumentation and automation system. Practice.

04252371%  syuulWiwdsuvguIsu 3(3-0-6)
(Renewable Energy Systems)
Jfideauuanden : 04252351 vialTouniouriu
Tnseaieszuuldih szuundn ssuvds szuudming dnueawizvealvan
seuulwitmdinumguiou Yssanuaslassaivasssuuiniiundanu wdnmaufiem
yaesruuinAundsy Ussdvisnmweaszuudnifundanu Anvinisuszgndsyuuiniiu
wasnulunindaases NAMUNAUVIY euUa W
Electrical power system structure. Generation. Transmission. Distribution.
Load characteristics. Renewable system structure. Energy storage system classification
and architectures. Operating principles of different energy storage technologies.
Efficiencies of different energy storage system. Study on the application of energy

storage system in smart grid. Renewable energy. Electric vehicles.

04252381*  szuukazwAluladnisdeans 3(3-0-6)
(Communication Systems and Technology)
AgiidaaiouLnou - 04252314
Tuaaueaszuudoans NSUBRAALELIADN NTHBYWAAIYA ATlANTS
Tadwdnddnann nsdeanslime msfemslians msdeansioya gAUBINNTADANS
Insdwiadeui nmsaeaslulaseoauges Wslnreadoasuuuwianoiulelad szuuam

2
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Communication models. Analog modulations. Digital modulation.
Multiplexing techniques. Wired Communications. Wireless Communications. Data
communications. Generations of Mobile Communication. Communications in sensor

network. loT Platform Communication Protocol. SCADA System.

04252421  Amnssulnsauunay 3(3-0-6)

(Telecommunication Engineering)

Jdidpadeuunney | 04252314

Jenssulnsaunay asetedeasussnauaunii ssuunsaiiy
Aanadlunisasiu mﬂﬁﬂmiﬂgﬂﬁ‘mmﬂmLLa::msaiechmmuLLguzﬁanLLasﬁ%ﬁa N33
Fuanausndeuuuidaiauasanud mathimanevns dmnsssmanmsld ludy s
néndyanauusawad nsdehulalasion msdeihuaaiien asdeihudulotuas

Telecommunication engineering. Integrated broadband communication
networks. Transmission systems. Transmission media. Analog and digital transmission
and modulation techniques. Time division multiplexing and frequency division

multiplexing. Multiple access. Traffic engineering. Modems. Pulse code modulation.

microwave transmission. Satellite transmission. Fiber optic transmission.

04252422  nsAeanslians 3(3-0-6)
(Wireless Communications)

SoidaeSeuannou - 04252321

<

fuguresszuumsieansiiane  uuiAauuuislwaziiugiunisesniuy

as

@ of ' 4 a a a ' P o = o
syuuSeile  msunsnszanevesrawing megadedtluanalvg nswbsudygaiasioy

as

Tuawnadnuazvansdd walansnandaia aunniuudesn wmsgruvessyuulianslud
wglagel

Fundamentals of wireless communication systems. Cellular concepts
and cellular system design fundamentals. Mobile radio propagation, Large scale path
loss. Small scale fading and multipath. Modulation techniques. Spread spectrura.

Commercial wireless system standard.
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04252423  nisdeanswuUATTa 3(3-0-6)

(Digital Communication)

figpaiuumnio : 04252321

msmunau vguiunaruhesiukasnssuiunmsdu Usgidyanm wuud
Inslundaiitesiian nsnsndudyau fyyiusuniugniuuy AWGN weilanisuagian
wuURdneavet Sigma-Delta warnsiATIgRaNIIaUSI0ITEUY MIUszau Maviliviiiay
fiu nﬁwqwﬁﬂdﬂamﬁmé]’u msnsady g auaiide maisiatesdygiu sruy
waretasdyanaazansaiunY adamsudanady desdygnnsaaneuuurans
Humna

Review of probability and random process. Signal space. Minimum
Nyquist bandwidth. Signal detections. AWGN signal. Digital modulation techniques of
Sigma-Delta, and its performance analysis. Synchronization. Equalization. Introduction
of information theory. Source coding. Channel coding. Multichannel and multicarrier

systems. Spread spectrum technigues. Multipath fading channels.

04252424  msAeensleviuas 3(3-0-6)
(Optical Fiber Commmunications)
iideaSunneu : 04252314 uay 04252321
vethadurialedidnninuuunsanszuenuasisuluvesmsud viavenaia
duas nMaUsziiusanisdenlss fuvasinesinisdsinunas tdnmsvenawes waila
AsnanduaanawesiemstleuanuBivawuud aruidunans VoAU ingnsesa
wulBauas efeamudunnn MsUszgndldnugunsalnauas fuvuassudyaauds 6

Woumskaziaud nssuisuaznisudnaialetnas

Cylindrical dielectric waveguide and propagating conditions. Optical
cable types. Link budget and evaluation. Optical transmission parameters. Laser
principles. Laser modulation techniques by feeding baseband intermediate frequency
or radio frequency. Optical detections. Regenerative repeater. Application of optical
components. Optical divider and combiner. Couplers and lens. Optical fiber

production and process.
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04252425  msdoanstoyauanaiete 3(3-0-6)
(Data Communications and Networks)
Jdideadaumnney ; 04252321
miﬁamﬁ{a’az&mmxm‘%’aﬂwmﬁaaﬁu anntlnenssuniatauuugduiu
TWsTnnsanuugasiogauazmadouda Tunavasmsvihdlueiotiedays Wslsnaanis
AmuauM iy MImuaunsivavesiayaluiATady MIAIUANATILEANAIN
wiatneviashiu inTetiuaing matavnndunndeyalunaiatie anulasaiavasteyauas
w3ty andaenssy szuuAserBAanIn
Introduction to data communications and networks. Layered network
architecture. Point-to-point protocols and links. Delay models in data networks.
Medium-access control protocols. Flow control. Error control. Local area network.
Switching network. Routing in data networks. Network security. Architecture. Standards

system. Cloud network.

04252426%  \a3etiessuLdeansuavaneda 3(3-0-6)
(Communication Network and Transmission Lines)
iideadausnneu : 04252321
mideasuuuiiansuaziians Tassafanededyyin Snssidmniinesay
dedyayudeans ﬂﬁﬁamﬂ'aﬁumamaﬁ]iiﬂﬁaﬂwaﬁuﬁﬁu nsulaslaseing  USuanisaeday
wiadanesnsdshudygin MsnTesedu Msaaneu nsuuadaduRueud nguianeh
dyenad aunis nwazdsnis fanan mmﬁga WAZAIMITIAIG ASANNTENULALNTS
aviioupdu snandiunduil auaulRvesaelaialn Un uavdoluan anenideaiidl
nmsadouagliiinisgads msazvisululawunan nsiinaseanadnuuuasualng uax
AsaavadnLUUaUWalng dyqraanuuandy asidyanauuuusin msUssendldae
dsdyoauarlasestnonisdeats madeaisuuudg q szuuTeans N1309NLULAEIEANTN
NI9ENLUUNTINTEANY aenlamilefisuzuaglanu niseenuuuguasiaida nmsesnuuy
angvlng nsUngadne unmsaensuuen aewdadulouas
Wire and wireless communication. Wire communication network. Connection
and basic circuits. Network transformation. Transmission guantities. Signal transmission
circuit techniques. Wave filters. Attenuator. Impedance matching. Transmission line
theory. Equation. Solution for various frequencies. Medium. High frequencies. Primary

and secondary constant. Incident and reflected waves. Standing wave ratio. Line
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characteristics for open, short, terminated load. Lines lossless. Reflections in time
domain. bounce diagrams. Near-end and far-end crosstalk. Differential signaling.
Composite line. Types of cable and unshielded twisted pair. Coaxial cable. Various
cabling connection. Distribution system. Design of subscriber line using twisted pairs.
Design of the distribution. Overhead cable. Underground cable. Cable hub design.

Long distance trunking design. Maintenance. Outside plants. Optical fiber cable.

04252427  UfuEnisimnssululasiaw 1(0-3-2)
(Microwave Engineering Laboratory)
Jrdidpaiounneu | 04252323
a wa = P | 1 a a
UATEmsRgtusasiedasluiunimnssululasi

Laboratory experiments on topics in Microwave Engineering.

04252431 Sdnuselinddinisuwnd 3(3-0-6)
(Biomedical Electronics)
Jdidaaieuanney : 04252234
ﬂ'1'5LLuxﬂﬁﬁuﬁ’luLLazﬁwﬁﬁmuaﬁﬁmwnxmaﬁmﬁ?ﬁwm M3 udauazanauUd

=l

yslwiwosdyanaliiimsdinneesile aues wazndunile dhvuswatavenadasia
VHAITWNE FYaInNTUNIULaERy TNNUBITEUUNTITNNTINENY Lasnsuszena
sannsetinddwiuldlunsinweuld 3nsnsesdyanadwit anudasaduvasauly
viuadugeiuasdidniase duiulilunmsianednm sifefmuieadudanslaia ns
Wsuns peufumesuarlulasinseagasildvnisunmd danagfasdmaiiuniseanuuy
'sfzaq’mmaé’uﬂ"ﬁaamﬁawﬁa%uw%’aua%maagﬂwamu’[uﬁaa

Introduction to the fundamental and terminology in physiology sources and
properties of bioelectric potentials of heart. Brain and muscle. Dynamic characteristic
of biomedical instrumentation. Interference and instability of the system. Common
biomedical circuits and applications of electronics for clinical used. Filtering
techniques. Patient safety. Transducer and electrode for biophysical measurements.
Specials topics in ultrasonic. Telemetry. Biomedical computers and microprocessors

and related materials. Students must submit at least one design project or term

paper. Present in class at the end of the course.
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04252451%  szuulwiiAda I 3(3-0-6)
(Electric Power Systems 1)
Jdidoadeusnney : 04252356
NMSIATIBYANTARRsLUVaLIRshas llausnas nsldlusunsuiiasizinig
dm19s whosnmussszuuliiiids wswgamaninsiematlui ssuutesiuluihmd
Symmetrical and unsymmetrical short circuit analysis. Introduction to
computer program for short circuit analysis. Power system stability. Economic dispatch.

Protection power system.

04252452 U{TRmsmTiaTgiszuulviihing 1(0-3-2)
(Electric Power Systems Analylsis Laboratory)
JeniidiaaTeusnteu : 04252356
UiTBmaAafuszuulihids uazmsisesiszuulihdd
Laboratory experiments about Electric Power Systemn and Electric

Power System Analysis.

04252454 lssdnsuaganilluvides 3(3-0-6)

(Power Plants and Substation)

Fanfideadaumnrien : 04252356

nswlmse Tsadhsidiiea Tsednsmdslod Tsednafdssiunia Tsadns
fnds Ypdnssau Tssdnsdndand Tsednsidsiuedes undeiudandsumyuioy Ussavues
anilli gunsalluaadlvih menelsanillnih ssuudaludfvesanillwi msdesiu
el sEuuNIIsaaiu

Load curve. Diesel power plant. Steam power plant. Gas turbine power
plant. Combined cycle power plant. Hydro power plant. Nuclear power plant.

renewable energy sources. Type of substation. Substation equipment. Substation

layout. Substation automation. Lightning protection for substation. Grounding system.

=*31gdiulse
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04252455  msUssiuszuulwiiigs 3(3-0-6)
(Power System Protection)
Iiineadunnnien : 04252356
ﬁuﬁmuuaﬂﬁﬁ'ﬁmsﬁaaﬁu wioudanaziwasdyaruesiaia aunsavestuuay
sruutoaiu msdesiunszuafuuazanuiawsasasiu nsdssdunuunaais dsdaaduany
dalagldSiadssozniy nstlesfuaredslaaldSiadimne mslasdunamas nslasiuviie
was mateatuadosiuda mitesiulumuesta vmhvegunsalasiudiia
Fundamental of protection practices. Instrument transformer and transducers.
Protection devices and protection systems. Overcurrent and earth fault protection.
Differential protection. Transmission line protection by distance relaying. Transmission
line protection by pilot relaying. Motor ‘protection. Transformer protection. Generator

protection. Bus zone protection. Introduction to digital protection devices.

04252456  szuumskanliiuuunszNed 3(3-0-6)
(Distributed Electric Generation System)
AgidaiSeunneu : 04252356
unthuesmsudaliihuuunssanad waluladvssmsuaalwvuuunssanesi
walulagwdsudyfonwasndaumyuisy Madaudensa KanIzNUMANATAYEINTSHER
Tiuuunszangdsaszuud el msgauds dnvasamzussiulwih Aot
mstasiu mslwavedvan nsadtnier MmanldnvusmaAsugmans
Introduction to distributed generation. Technologies of distributed
generation. Conventicnal and renewable energy technologies. Grid interconnection.
Technical impact of distributed generation on distribution system. Loss. Voltage

profile. Reliability. Protection. Load flow. Smart grids. Economics aspects.

04252457 mistuindeushgluin 3(3-0-6)
(Electric Drives)
Joniideadsuinnion : 04252351 i
duvsznourasmstuindeusnglui audnvuzuedlyan vauanis
Uftiinsvesmsduindou Fnsusnueines vunauaziddiu andnsazssnitusida
WAZAIUIFIVBWBLADT N1sTUNBIAEINTELANTY MItunaimainIzkaadyu ssuumstuwasia

vawed milszgndldiiduirfoululsanugaamnssy
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Electric drive components. Load characteristics. Operating region of
drives. Braking methods of motors. Power transmission and sizing. Torque-speed
characteristics of electric motors. Direct current motor drives. Alternative current

motor drives. Servo drives systems. Applications of drives in industrial automation.

04252458  armidedeliidesturatszuuias 3(3-0-6)
(Basic Power System Reliability)

nuesnandeield wgmsaidaszdeiuuazlidaszioiu Susduuuuseriles
wavlidseiiios Merddummamunuiunisduma msUszgndldnumuanuasuunium
wuuthdues wasuuuaviddudummudedeld ssuuuuueynsy ssuuddaunuuruy
sruvdeuUEIY sTuLdaunuudiTes midszilagldfitiudmdn nsvuaunis
wiaav assriimaufaludadeddaenisiiaswuuneudianla

Rules of reliability. Independent and dependent events. Discrete and
continuous random variables. Failure density function. Application of binomial. Poisson
and exponential distribution in reliability evaluation. Series systems. Parallel redundant
systems. Partially redundant systems. Standby redundant systems. Mimimal cutset

analysis. Markov process. Monte Carlo Simulation Interruption indices.

04252459  g1suadntuszuulniinigs 3(3-0-6)
(Harmonics in Power Systems)
aunmuazuaivlussuulifhigs  undsdudaesuedn  nanszmuaneiue
fin msfnarsueln  wesgwssduensieiin  msthunggueseniusiinlusyuulwvhias
nsfanasuatin
Quality and pollution in power systems. Harmonic sources. Harmonic
effects. Harmonic measurements. Standard of harmonic level. Harmonic penetration in

power systems. Harmonic elimination.

04252462 m‘imuauwa’fmﬁmﬁu ' 3(3-0-6)
(Introduction to Dynamic Control)
JidaaSuumneu : 04252261
wwudasaUinfiaatus nmslinnsiuigianiug mseenuuuligiianmus
ssuumuannauulddeles Haddunssaunveassuumuaulidady
State-space model. State-space analysis. State-space design. Discrete-

time control systems. Describing functions of nonlinear control systems.
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04252463**  szuUUMUANLUUATINALU ST 3(2-3-6)
(Programmable Logic Control System)
Jriidienouinrou : 04252214
udnyanmsmuauLuUERy Tassaseimunuuuuasinitusunsuld aunsal
Tayaiuidn-deeen mﬂfﬁauT,ﬂi%,Lﬂ'i:Jﬁ'm%"lJLﬂ%iaaﬂ'mﬂumummigma’ma NMIAIVAY
Lﬂ%"m{fﬂiuazﬂiBU’]‘LJﬂ’l‘iﬁ?f’JEJLﬂ%‘IENﬂ'JUF}JJLﬁENﬁ’JLﬁEI’J WAZMIAIVANLUULATATNE TYUUATS
AIUANTEEEING TTUUAILALANIAT SEUUAIUANATIEE NMTENUAUR
Fundamental of sequential control. Structure of programmable logic
controller. Input and output devices. Programming for programmable logic controller
under international standard. Machine and procedure controlling by standalone and

network. Remote control system. SCADA control system. DCS control. Practice.

04252466  MIAYUANAMILABNAIABTIUNATDR 3(3-0-6)

(Real-time Computer Control)

KuEdISEUULIATTSY WUIATINARTBINIATUANMIEABNRIART ssuuaniaus
fidndudmiunisussgndlunatsds vimsmsmuauuuuRRifuarn1siin1sseniuusEUY
L1933 szuuUHiRn1s madsulusunsuguuuamndmniunaats mndmivnsilley
Tsunsu

Introduction to real-time system. Concepts of computer control.

Computer hardware requirements for real-time applications. DDC control algorithms

and their implementations. Design of real-time languages. Programming languages.

04252467  ssuususudidasiu 3(3-0-6)
(Introduction to Robotic Systems)
Jriidaadsunien : 04252362
M38BALUU M31LATIZY MIsmuaNLasnsiLdunuvenalnueud n1s
THifaeniusmaduaaumansiaswamans nsiianimandssauasiasiduii
MIAIUAN NITNNL deviminaz Uy
Design, analysis, control, and operation of robotic mechanisms. Use of
homogeneous coordinates for kinematics and dynamics. Camera orientation. Sensors

and actuators. Control. Task planning. Vision and intelligence.

MR TN
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04252471 MIBYINYUAZNITIANI TN 3(3-0-6)
(Energy Conservation and Management)
m’mﬁﬁugmmaqﬂwﬁw%mwmﬁwu wann1svadlssansnmndsanily

81A15 UATAAAINNTTY NTIANTIVan ﬂgmmaLLazﬁaﬁ’qﬁUﬁ'Lﬁﬂﬁ%’aaﬁ’umsaq%‘nﬁwﬁmu
msdansuagiinszindsilusmswazgaamnssy msalinvarmamaiadiold iy
aeadivszdviamlussuunudesaing ssuussuiganuioulasszuuliu a1ne vames
9AAVNTIN NMHARTIN WINSNITNTOETAYLEZNITTR MINAIILNTITUAZNITIATIZIVNS
\ATFANERS

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 systems. Industrial
motor. Co-generation. Energy conservations and management measures and

economics analysis.

04252472  szuulvuazssuudyaalduenang 3(3-0-6)
(Electrical Systems and Signal Systems in Building)
Jiidondetandeu | 04252359
syuundavaudalug szuulnsdwd szuudes ssuudueid ssuulesiu
flen idesrudalwihdrses seuudug dmduermsaolul
Fire alarm systems. Telephone systems. Sound systems. MATV systems.

Lightning protection systems. Standby generators. Other systems for modern buildings.

04252473*  msUszanunswazesnuuunialwii 3(3-0-6)

(Electrical Estimations and Design)

Aiidaaioumney | 04252359 wialiauwiounu

Huladlaezunsy lswesvensasias lswesvesszuulnsdny lsweiunsszuu
Uoatundalud lswwesvasszuulvgnidu maviensnalvas nannisussuasanamluih
nsmAnwMsUssanusalagldlusunsuneiames

One-line diagrams. Riser diagrams of power circuits. Riser diagrams of
telephone systems. Riser diagrams of fire alarm systems. Riser diagrams of emergency
light systems. load tables. Principles of electrical estimations. Case study of electrical

estimations by computer program.
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04252474* wuudassEsaumMABIAITAMSUUIAINS Sl 3(3-0-6)
(Building Information Modeling for Electrical Engineering)
Jideadounineu : 04252359
wdnmsiuguiuuSaesmsaunaaas melfnurendiuaiuuudians

asauwAeATIERURUgIY Mavsrendlumianssuliih msliemsiaumadi
Fennssulwi

Introduction to building information modeling. Basic building information
modeling Software. building information modeling applications for electrical engineering.

building information modeling analysis for electrical engineering.

04252475%  niseanuuuAiasdnsnalwiidhesadeudsinludiedumns 3(3-0-6)
-’ (Electrical Machine Design by Finite Element Method)
Jiiedeusnieu: 04252251
wdnnsmssankuuaiasininaliin aduwimdnlnihdmsunisesnuuy
ww3eadns nalvih sudevisinludiodund Bmsuitymdmiumsnnsieisdnsna
TWih nseenuuueiainsluiidesadeuisiiludieduns mslemeiwuusiaes
insosdnsnaliivhesudouitlnludotiuus nswauiwuuiasuaiesdnanaliihee
seiteudsvludiediuud
= Principles of electrical machine design. Electromagnetic field for electrical
machine design. Finite element method. Solution method for electrical machine
analysis. Electrical machine design by finite element method. Analysis of electrical
machine by finite element method. Electrical machine model development by finite

element method.

04252481% nMTATEidaYaTUIALY 3(3-0-6)
(Big Data Analytics)
Juiiaduumniey : 04252281
msuuzthmsliessideyaninlng lasaiuiuguiisesiunisinfudeyasin
Iugj uvdsiunvasdayasuelg unanofudeyavurslugjuarmsiaiudoya sanodfiuns
Iinseiteyaruialug) Millemsiasiumunatnie malnneidayavunelngiiting
waules masanadayavunlug miuansdoyauasgiudeyansm nTradszuuainsums

fauaneng waUwaladuniTilrTsidoyarualvg wlonnisdulasaleniansunmg

* sy ntlaluy
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Introduction of big data analytics. Big data infrastructure. Big data sources and
types. Big data platforms and data storage. Big data analytics algorithms. Real-Time
stream analysis. Linked big data analysis. Big data visualization. Data visualization and
graph database. End-to-end system workflow. Big data analytics applications. Al in

finance and Al in medical.

04252490%  @uAIAN 6
(Co-operative Education)
aUftRamludnuuewinnudiang aulassuiildiuseuvineg aasnu
AMsInvinTanukasiaus
On the job training as a temporary employee according to the assigned

project including rep=ort writing and presentation.

04252495 AMIwIeNNIstATUIaInssulHEn 1(0-3-2)
(Electrical Engineering Project Preparation)
NITAALAS LY DLAUALASIIUNITASINNATTLALTIBITUAINAT IV

Preparation of project proposal. Literature review. Progress report.

04252496  (Faaawizymnadmnisulnih 3(3-0-6)
(Selected Topics in Electrical Engineering)
Anwdefiuaulamdmnssnliuaraouiinnes luseiuliyned whie
Seaudsululuudasnianisiinm
Study of interesting project in electrical and computer engineering in

bachelor's degree. Selected Topics of dependent on term.

04252498  Ugymiay 1-3
(Special Problems)
nsanwduaimimnssunihlusedulsynsuassousoadouiu

5789
Study and research in etec:crical engineering at the bachelor’s degree

level and compile into a written report.

* gy nlalud
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04252499  assnuiainssuldih 6
(Electrical Engineering Project )
FTigoedeunnneu | 04252495
Tassrihaulslusausing vaddmnssulvii

Interesting projects in various disciplines of electrical engineering.

3.1.5.2 Mefuienedvduq illldsiaivveivingas
04201103 wilvanya 3(2-3-6)
(Principles of Chemistry)
yauforneuiiugiu Tnsasadidninsinuesosaon Wusziadl seuufiiosdn
519 Iwdieumiin, elavzuazlovens ity Uhinamsdinius audhivesuia veunan vauds
wazansaraty auaainil auaalosau Jaunamaniiail
Basis of the atomic theory. Electronic structures of atoms, Chemical
bonds. Pericdic properties. Representative elements. Nonmetal and transition metals.
Stoichiometry. Properties of gas. Liquid. Solid and solution. Chemical equilibrium. lonic

equilibrium. Chemical kinetics.

04202103 ARAANERTIAINTIU | 3(3-0-6)
(Engineering Mathematics )
upagdaveailaituisamiliiulsuasvansduus afin anudeiiles

MsmeayRusazmsmUiusyeilsiduiaiamieiuls Aauazaudeiiiowweailaidy

vanesuls ayiustes nisuSiusuanetunasmaUszeng
Calculus of real-valued functions of one variable and several variables.

Limit. Continuity. Differentiation and integration of real-valued functions of one variable.

Limit and continuity of real-valued function of several variables. Partial derivatives.

Multiple integrals and their applications.
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(Engineering Mathematics 1)

JpriidioaFeunnnou: 04202103

wvEng  aunsdseyiusidesiunaznisussend  aunsdseuiusanty
Susuniluavnisussand aunadoyiusandydadusufuguasnsussgnd wansudasan
Uane ssuvaumsideeyius aynsuniSes

Matrix. Introduction to differential equations and their applications.
First order ordinary differential equations and applications. higher order linear ordinary
differential equations and applications. Laplace transformation and system of

differential equations. Fourier series.

04203102 nanWand 3(2-3-6)
(Principle of Physics)
s = '3 [l =3 oy o s -4 £
NAaAIANT AU QUUNAAIEANT wshmdnlvdn was waﬂaqﬂiwmuawu Ay
UftansiiAeatas
Mechanics. Wave. Thermodynamics. Electromagnetics. Optics.

Introduction to modern physics and laboratory.

04253111 N TPULUUNIEIAINT T : 3(2-3-6)

(Engineering Drawing)

AnuddiuarnasgiunTdsuiuy dydnualituguuazeiiody nadeu
nisadialsegnd madgunmeneiiaa mIguuazilisunwealsnsng nsiun
yuinnagitanile nadeunin 3 85 madsunwda aictheuazuiund adninden
uazmIduEn Madsunmuszneunaznmueniuderenfaines

Importance and standards of engineering drawing. Basic symbols and
line types. Applied Geometry. Freehand sketch. Reading and writing orthographic.
Dimensions and tolerances. Pictorial. Section view. Auxiliary view. Pattern. Threaded

and fastener. 3D Assembly and Detail Drawing on computer.
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04253181 MIENUlsUNEIAINTSY ' 1(0-3-2)

(Engineering Workshop Practice)

- A as ar ‘:’ 1 d’ =4 as 1

UAUAMINEINUNTIATUIATUIY UTIMUY ULATaHENA 1udTuwna
- ' 4 o = o ad A @
Fuau nulanzunu nswenfivwaslvi 1iaesdnsdidud anuvasaselulssnunaznig
Urpsdnwiasediena

Practice in work-piece measuring. Layout. machine tools. Bench works.

Sheet metal works. Gas and electric welding. CNC machines. Safety in workshop and

maintenance of machine tools.

04253201 wﬁnnnsﬁugnummamamﬁmn‘sm 3(3-0-6)
(Basic Principles of Engineering Mechanics)
Fyiidaieunnou : 04202103
MIUATIEVUTY HAGNTVBITZUULTY dUAA AUFEANTULN afingrans
vadlva sauemaniuazaaunamaniveseymeauazinguianidussum ngnisindeudided 2
et ninmsvesuLayndny BuwaduasTuuudy
Analysis of forces. Resultant of force systems. Equilibrium, Dry friction.
fluid statics. Kinematics of particles and rigid bodies in plane. Newton’s second law of

motion. Principles of work and energy. Impulse and momentum.

04253281 AR IFINTIA 3(3-0-6)
(Engineering Materials)

ANuAuAUSIEUInlAsIaie audh nssviumndawazmildauees Jan

]
= a o

sy lave wodwes winln Jaqdelseneu TaaAednd wwunmausadauswaznisula
Ay auliinenauasmimadey mafnnsaulazidesaniwaasiag Jaalvaldmiy
UssgnAnIiAINg sy

Relationship between structures. Properties. Production processes and
applications of engineering materials. Metals. Polymers. Ceramics. Composites.
Semiconductor. Phase equilibrium diagrams and their interpretation. Mechanical

properties and Mechanical Testing. Corrosion and Material degradation. New materials

for engineering application.
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Principles of Electrical Machine design. Electromagnetic field for electrical machine design. Finite
element method. Selution method for electrical machine analysis. Electrical machine design by finite
element method. Analysis of electrical machine by finite element method. Electrical machine model

development by finite element method.
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Introduction of big data analytics. Big data infrastructure. Big data sources and types. Big data
platforms and data storage. Big data analytics algorithms. Real-Time stream analysis. Linked big data
analysis. Big data visualization. Datg visualization and graph database. End-to-end system workflow. Big data
analytics applications. Al in finance and Al in medical.
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Introduction to building information modeling. Basic building information modeling software.
Building information modeling applications for electrical’engineering. Building information modeling analysis for
electrical engineering.
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On the job training as a temporary employee according to the assigned project including report

writing and presentation.
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Electrical and engineering technology. Programming. Micracentroller. Sensors basic
Programming, and equipment. Design of print circuit | input/output devices. Basic electronic circuit,
board. Simple automatic system.
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Computer concepts. Cornputer components.
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Computers and Programming
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Hardware and software interaction. Current

programming language and Laboratory

experiments on topics covered.

systems. Data representation in computers.
Algorithmic problem solving. Program design and
development methodology. Introductory
programming using a high-level programming
language. Programming practice in computer

laberatory.
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Workshop practice in basic electrical equipment. Training on basic electrical equipment.
Coemputer equipment and wiring installation. Principles and safety of installation of electrical
equipment. Computer equipment and low voltage
wiring as standard.
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Laboeratory experiments on topics covered in Laboratery experiments on topics covering in
Electrical Circuit Analysis L. electrical circuit analysis | covers direct current and

alternative current circuits.
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Electromagnetic Fields and Waves
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Electrostatic fields. Conductors and dielectrics.
Capacitance. Convection and conduction currents.
Resistance. Magnetostatic fields. Magnetic
materials. Inductance, Time-varying

electromagnetic fields. Maxwell’s equations.
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Vector Algebra. Coordinate system and
transformation. Vector calculus. Electrostatic
fields. Conductors and dielectrics. Capacitance.
Convectio and conduction currents. Resistance,

Magnetostatic fields. Magnetic materials.
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Inductance. Time-varying electromagnetic fields.

Maxwell’s equations.

8. 913138¢a0y

- = - v
eazdaanuivsingluuee 2 wied 3 4a 3.2

9. WHLTLAAINIINTEBANNTURRTIUINATTIUNANSTBUSIAMANgATET18T Y (Curriculum Mapping)

Twandeanunusngluune.2 wuied 4 4a 3




2.un. 1-2

wuuduaralIulRTIEIn
szauUinns
madrnidanssuiviuazreuiamed auziverddninazidanssuadni
MPNVARAUNITZALTA JIMIndnauas

umgin @u.UTTEe-u UM Anwdieauey

1. swdiT 04252251 3(3-0-6)
Fodunenlng \snadnsnaluii |
Fomawdangu Electrical Machine |

o
o o

2. neiniteliulneglunaivssiuiyyng ded
() V@3N A MUY
v) mnsdriamslumdngnsimnssumansodin aniviinnsauldi
(V) Ariawsdidu
( ) Gvnawmden
() wnalyudenad
) TR S UMAR AT s TR s
3. Aadidesfousndeu 04252211 msdwziaasliih | (Electric Circuit Analysis 1)
4. AnideaFouwioudu i

v o a a o -
5. UNAANTIEIU TUN 24 LAY UNTIAN WA, 2565

6. Anguszasdlunsian/diulseneiv

6.1 AnudduasTgivuazsivaualunuiulse

Lﬁa'lﬁﬁﬁﬂL'&"I'Li]ehuﬂisnauLgaznismum‘sﬁmuﬂugaLﬂ’éaaﬁ'nmalwﬁwn‘smammawﬁauﬂaa SndiTajadululy
nsAnuismsulasiundinunauazwdamiliihieieiadnsnaluiinssuansssuluiantoudas Tagnufudgdludiumes
Lﬂ‘%aaa“fnsﬂalvlﬁflnizLLaﬂa"U"LﬁQné’walﬂagjﬁl,m?m%’ninalwﬂ”l 1 el naTesdnsnalvih il fnnsaeuudludiurasiuin
NIzLaAAdY '

6.2 wadwsAnuAudan

6.2.1. tAnaunlieTeiinTasinsnalwiinseuansuasmiouUasudazada

6.2.2. Gdmanunsahluuszgndlunisvinnuasala

7. madTeuiisunisuiuusssedn

TIIULGRY TgIyTulgs Aafldsuua
04252251 3padnsnalmi | 3(3-0-6) | 04252251 indnednanalvid | 3(3-0-6)
Electrical Machine | Electrical Machine |
digeaiounday 04252211 JyiidoaGounnnou 04252211
Syridaaiounoni Tl %mﬁﬁau’%nuw%’auﬁu il
Arasuresieivn (Course Description) fafues1e3 (Course Description) - Uiuussdeduiesein
UWHALAUNIINE IS 199Twslindn wdn WMATUMANAIINY 2 TeivEn wanng

whmdnlwiuaznisuasiundnunalvibt wdtnuy auruuimanivwirwaznisulasdundsanunaluih

wazndaus wanaiasdnselinugy AT0dNT wasuuasHdInuT I winmaeigainsnalivheile
ol o a ad od w as a <
nIzLEATy TnsEmduiamainszuanss i5n1s wyu ww3ardnsnseuans AEnadundunainas
< o e aa
muANAII S amainszuanTy 1adasininaluih nIzLAnss BsauaNAUsINemainTuan T

NIZUARAU Vwiuasn T wirdauaavaie) nquijuarnisinviniaulaavadsnasaiuma




187394

swiguiulg

s o
Fanwasuwlas

uazaua

Energy sources. Magnetic circuits. Principles
of electromagnetic and electromechanical energy
conversion. Energy and co-energy. Principles of
rotating rachines. Direct current machines.
Starting methed of direct current motors.
Methods of direct current motors speed control.
Alternative current machines. Theory and analysis

of single phase and three phase transformers.

Energy sources. Magnetic circuits. Principles of
electromagnetic and electromechanical energy
conversion. Energy and co-energy. Principles of
rotating machines. Direct current machines.
Starting method of direct current motors.
Methods of direct current motors speed control.
Theory and analysis of single phase and three

phase transformers.
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Basic principles and structure of the computer
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system. Hardware and software relationship. Design and
develop applications using flowcharts. Data structures and
variables. Mathematical cperation and numerical logics.
Decision process and Iterative operation. Sub - function
programming and procedure. Array data structures. File
structure. High-level language programming conceptual.

Basic of visual programming.

computation. Electrical quantities computation
algorithm. Microcontroller and sensors interfacing.
Microcontroller and computer interfacing. High-Level
language programming conceptual. Basic of visual
programming. Visual programming for calculating and
displaying. Programming for interfacing between

device on wireless network.

a1958gaau

eazdeanuiiusngluuae.2 winei 3 e 3.2

UNUTLENENITNTEAIEANUTURAYBUINATIIUNANTITEUFIINNENGATE 518791 (Curriculum Mapping)

Neazduamuiuinglunae.2 viei 4 e 3




N, 1-2

wuuiEuavaUTuUTITedm

sEauUTyng
madedanssulviiuazaeuiauned ausinetmansiasiminssusans
e LANRRUNTHNBTH JINIRFNAUAT

Fwaumiisiin (vwusise-tuUfiins-v dnemanuia)

1. WA 04252314 3(3-0-6)
Foimmwilng duaaiuazszuy
Fi¥nwdnge  Signals and Systems

ar

a ol as a ar o
2. swiniiveuFulpeglumnainssdubyying ds

Ehe

() vnaindnwinly NFUANTY e rrensemssssasssssss

(V) wnedvamsluningasimnssumaniduda arurdudmnsaliih
) Frawstady
( ) Fwnawiziden

() wusdrudaniad

() ANUIMTEMTUNENGAT oo ATV e

3. Amiideadeusaney 04252211 MsiATEiaasindn | (Electric Circuit Analysis 1)
a o v a o ") 14

4. Auideassunioudu il
a e o a w Al P

5. Auiidaihsedn M 24 (Rou uNTIAY WA, 2565

6. AmguirasAlunisiam/diuanedn

6.1 AUEIAYrITIEITILazIMaHa lun1TUTUUT

welidnladnuasvosdyanan nnuwvasriilndyanunag uasaunsadsulunanaadaeanivosdayanald
s Sianet Fuaseiuinusaquesdyaald Fansusuused iWesnitegiufimsiannmaluladadvarntu dadu
ey azgniarsanueswlandudyaudanin @ygudiva) Sadunmsiengiuasdmudegludnsesszuy

a
i w & = P s A a < o )
fanialiuniu dennsadoullsunsureuiunafikeinsevidygiuls
6.2 Haawsitiadunuian
aa u a o v P I 6 & o a w
6.2.1. TAransadrlasssunfvesdyniu nsamedygramnnainunaaiidamdaulwila

aa a a ' a = a ¢ . o Wy v
6.2.2. fiAnausnaiuneUiunug vesdaana Wenmsiansiuazuitymlussuulniamdld

7. maadisudisunmliudsanein

S UNAY

ER LT TTES

s o
Aawadsuudag

04252314 fygruuazTsuy 3(3-0-6)
Signals and Systems

JyrideaFauinneu 04252211

JuniirasFouniauiu il

Arndueiwd (Course Description)
wailan1siasmsinauUnadyonudaiiaun:ls)

aaiies sruudndunarhivtionmaan Haidudialou

aunsuiies mamaudanded anananasnisudasd

wquinidndioene msudaundayiiiuasaunis

oo od “
wasaduinalaslduanisudas

Continuous and discrete-time transform analysis
techniques. Linear and time-invariant systems. Transfer
functions. Fourier series. Fourier transform, Laplace
and z transform. sampling theorem. Solution of

differential and difference equations using transforms.
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Operations on signals. Linear time invariant
systems. Time domain analysis of continuous and
discrete time signals. Discrete time fourier series and
Fourier series. Fourier transform and discrete fourier

transform. Fast fourier transform algorithm. Laplace
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Transformers in  three phase systems.
Alternative  current  machine.  Synchronous

machines. Alternative current single phase and
three phase induction machines. Protection of

electrical machines.

Structure and principle of alternative current

generator.  Synchronous  machine  analysis.
Construction and analysis of poly and three
phase induction machines. Starting method of
induction motor. Speed controlling of induction

motor.
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Introduction to energy systems and

renewable energy resources. Potential of
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Elecirical power system structure.

Generation. Transmission. Distribution. Load
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renewable resources in Thailand. Difference of

conventional and renewable energy technologies.

Energy storages. Laws, regulations, and policies of

renewable energy. Economics aspects.

characteristics. Renewable system structure.
Energy storage system classification and
architectures. Operating principles of different
energy storage technologies. Efficiencies of

different energy storage system. Study on the

application of energy storage system in smart grid.

Renewable energy. Electric vehicles.
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Electrical power system structure. AC power Fundamental of electric power system

circuits. per unit system. Generator characteristics calculation and analysis. Generator characteristics
and models. Power transformer characteristics and models. Power transformer characteristics

and maodels. Transmission line parameters and and models. Transmission line and cable

models. Cable parameters and models. parameters and model. Load flow study. Load
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Fundamental of load flow. Fundamental of fault

calculation.

flow control. Introduction to computer program

for load flow.
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Motor applications. Control of motors by Basic principles of moter control. Devices for
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contactor and relay. Introduction to machine dynamics.
Solid state control of motors. Special machines. Starting
methods of polyphase induction motors and

synchronous motors. Fractional horse-power motors.

motor control. Symbols and diagram for motor
control. Type of motor starting. Reversing. Sequence
control. Speed control with variable speed drive.
Motor control with programmable logic controller.

Motor protection.
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Light sources. Light and color. Luminaries.
basic illumination. Lumen method. Peint-point
methed. Interior lighting techniques such as

resident, office, school, hotel, industry. etc

Exterior lighting techniques. Floodlight area

lighting street lighting techniques. Sport lighting

techniques.

Light sources. Light and vision. Physical
characteristics of light. Characteristics of light-
emitting diodes light. Light-emitting  diodes

technology. Luminaries and control gears.

Measurement of lights. Principle of lighting
calculation. Lighting quality and energy efficiency.
Basic lighting desien and simulation. Standards of

illumination.
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Baslc design concepts. codes and standards
for installation of electrical system. Power

distribution schemes. Electrical wires and cables.
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Electrical System Design
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Basic design concepls, power distribution

schemes. Electrical wires and cables. Raceways.

Electrical equipment and apparatus. Load
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Raceways. Electrical equipment and apparatus.
Load calculation. Power factor improvernent and
capacitor bank circuit desien. Lighting and
appliances circuit design. Motor circuit design.
Load, feeder, and main schedules. Emergency
power system. Short circuit calculation. Grounding

system for electrical installation.

calculation. Power factor improvement and
capacitor bank circuit design. Lighting and
appliances circuit design. Motor circuit design.
Load, feeder, and main schedules. Emergency
power system. Short circuit calculation. Grounding
system for electrical installation. Procedure and
safety for electric system design based on

standard installation.
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Introduction to microprocessor and microcontroller.
Structure of microprocessor and microcontroller. Memory
management. Interface. Interruption. Input-output
interface. Assembly and high level programming language.
Microprocessor and microcontroller application in
controlling of electrical and electronic device. Laboratory

experiments on topics covered.

MSENUGUR

Structure and architectures of microcontroller.
High language programming. Memory
management. Input-output interfaces. Embedded
organization and design. Application of
microcontroller in instrumentation and

automation system. Practice.
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Wire and wireless communication. Wire
communication network. Y, Z, F, G, H matrix. Relation.
connection and basic circuits. 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. Near-end
and far-end crosstalk. Differential signaling. Composite
line. Types of cable. Unshielded twisted pair. Coaxial

cable. Current cable standards.
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Wire and wireless communication. Wire
communication network. Connection and basic
circuits. Network transformation. Transmission
quantities. Signal transmission circuit techniques. Wave
filters. Attenuator. Impedance matching. Transmission
line theory. Equation. Solution for various frequencies.
Medium. High frequencies. Primary and secondary
constant, Incident and reflected waves. Standing wave
ratio. Line characteristics for open, short, terminated
load. Lines lossless. Reflections in time domain.
bounce diagrams. Near-end and far-end crosstatk.
Differential signaling. Composite line. Types of cable
and unshielded twisted pair. Coaxial cable. Various
cabling connection. Distribution system. Design of
subscriber line using twisted pairs. Design of the
distribution. Overhead cable. Underground cable.
Cable hub design. Long distance trunking design.
Maintenance. Outside plants. Optical fiber cable.

8. a1a13dEdau

= < < v
Teazdeamunusinglunne.2 vuaei 3 4 3.2

9.UNUTINAAINTTINTEIEAMUTURAYBUINATIIUNANSITB UM udngaTgdTedYn (Curriculum Mapping)

TwazBeamuiusnglusee.2 wiaei 6 4o 3




Man. 1-2

wuuiayevaUTulRMedu

sraulTyead
aadrddanssuldiiuazaoui e anzinerdansiazidinsuaans
ANYUUALRAUNIZALTA JMINENAUAT

dnnumheia (u.ussera-gudfians-su Anwdoauie)

1. sWaIn 04252451 3(3-0-6)
Fodwnelneg seuulwiida 1l
Fadvrnwndangu Electric Power Systems Il

2. swiniivauiuleglunanivsziuliyaaiaed
() Wim’:‘mﬁnmﬁ"ﬂﬂn?juﬁ"ﬁs .....................................
v mnairianzlundngnsininsumansiuda anvririnnTsulvia
) Frnanisdedu
() Fwuawsdon
() wnedvudena’

() ANUINMTEMIUNENEAT e eeremnreenrreernns BUTIY Do
3 Ayiidaasundey 04252356 sruulvdANgds | (Electric Power Systems 1)
4. Furideaeuwiondu  luf
5. Suiliavihsedun Juil 24 oy unsIA WA, 2565
6. dnguizasdluniswann/diulsseden
6.1 AnudrAyrasnednuasmaualunisuiuls
vielasnndasiunsdsuntasssuulvibludagiu wdnmsisesianuwmslvamdsliinluanidia
wsaald Tudwmansznulussuuluile
6.2 nadwiiAaduiuian
fananunsadnssanmnisivaveaiasivitluanziawsasla sufananszvnulussuulwile

7. ameisudsumsuTudanein

TgIYUAY Medyliuls AefiAruuas
04252451 MsiAeszuulniaig 3(3-0-6) | 04252451 szuuludiigd I 3(3-0-6) | -wWavudein
Electric Power Systems Analysis Electric Power Systems Il
Jyireadounnou 04252356 Jiidaaduunnay 04252356
JriideaSeundasiu laiil Sriisaadoundonty Ll
fadueseiu (Course Description) A1eBurewin (Course Description) Uiulpdeiuerein
ﬁuﬁﬂuszuuhh’hﬁ'\é& ATALA UG nITiATIsN sERsTTRUUaNT R sLasldanuas

wraduliiwasyuiunsluaidlviih nisaaugunts | nsldlusunsriasieinisdnians @lissnmeaassuy
Tnamddwihsaaaiasdudioliih msliasizing T inswgenaninistamdsiiia ssuullostu
AA99TLUUANINNT MTIATIERNTER9TuUUl Tstinds
ausnas @iesnmuasssuulahings sy Symmetrical and unsymmetrical short circuit
szuvetdsEndn annwlviih analysis. Introduction to computer program for

Fundamental of power system. Voltage and short circuit analysis. Power system stability.
power control. Symmetrical and unsymmetrical Economic dispatch. Protection power system.

short circuit analysis. Power system stability.
Economical system operation. Electrical power

quality.
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Fundamental of sequential control. Structure of
programmable logic controller. Input and output
devices. Programming for programmable logic controller
under international standard. Machine and procedure
controlling by standalone and network. Remote control
system, Control system design for automatic machine.

Laboratory experiments on topics covered.
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Fundamental of sequential control. Structure of
programmable logic controller. Input and output
devices. Programming for programmable logic
controller under international standard. Machine and
procedure controlling by standalone and network.
Remote control system. SCADA control system. DCS

control, Practice.
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Supalak Satinrashevin, Kitichoke Prommaneewat, “Short Term Analysis of C 1

PV System Performance in Different Areas of Thailand”, The 16"

International Conference on Electrical Engineering/Electronics,

Computer, Telecommunications and Information Technology (ECTI-

CON 2019), 10 = 13 July 2019, PP 252-255.
Kitichoke Prommaneewat, Supalak Satinrashevin. 2019. Developing of

Incinerator with Hydrogen Gas for Hospital Wastes Treatment. L 0.4

International Journal of Environmental and Rural Development.

LJERD. Vol. 10, No. 2: PP 153 — 158.
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Chaiwat Sirawattananon, Nittaya Muangnak and Wannapa Pukdee. 2021.

Designing of loT-based Smart Waste Sorting System with Image-based Deep
Leamning Applications, pp. 383-387. International Conference on
Electrical Engineering/Electronics, Computer, Telecommunications

and Information Technology (ECTI-CON 2021). Chiang Mai.

Nittaya Muangnak, Chaiwat Sirawattananon, Meet Ganpatlal Oza and Rathanit
Sukthanapirat. 2021. Comparative Study Considering Garbage
Classification Using In-Depth Learning Technigues, pp. 169-180.
International Conference on Computing and Information Technology

(IC2IT 2021).
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Nittaya Muangnak, Natakorn Thasnas, Thapani Hengsanunkul and Jakkarin

Yotapakdee. 2020. The Neural Network Conversation Model enables

the Commonly Asked Student Query Agents. International Journal

of Advanced Computer Science and Applications (IJACSA). Vol.

11, No. 4: pp. 154-164.
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W. Sriwannarat, P. Khunkitti, P. Seangwong, N. Thasnas and Siritaratiwat A.
2020. A Novel Asymmetrical-Pole PS-DSPM with Variation of Outer
Stator Teeth Number for An Improvement of Electromagnetic

Performances. International Journal of Engineering Research and

Technology. Vol. 12, No. 1: pp. 1-7.
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K. Prommaneewat and T. Phattaraworamet. 2019. Hydrogen Waste

Incineration with solar energy, pp 1-7. International Science, Social,

Engineering and Energy Conference (I-SEEC2019). 10™. Sakon

Nakhon. Thailand.
T. Phattaraworamet and P. Youplao. 2019. Double Layers Quantum Key K 0.2

Distribution with Ability to Against PNS Attacks, pp 1-5. The 2nd
World Symposium on Communication Engineering. Nagoya.

Japan.
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P. Bootaraja and N. Phuangpornpitak. 2019. Performance Analysis of 325 kw

Solar PV Rooftop System Using PVsyst Program. International Journal

of Environmental and Rural Development. Vol. 10, No. 2: PP. 40-45.
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Phanom Tawdee. 2019. THE TIME DELAY OF DUAL PHASE LOCKLOCP FOR
INDUCTION HEATING IN HIGH TEMPERATURE APPLICATION, p. 69-72.
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W. Sriwannarat, P. Seangwong, V. Lounthavong, S. Khunkitti, A. Siritaratiwat, and P. Khunkitti. 2020. M 1
An Improvement of Output Power in Doubly Salient Permanent Magnet Generator Using

Pole Configuration Adjustment. Energies. vol. 13, no. 17: pp. 4588-4602.

W. Sriwannarat, P. Khunkitti, P. Seangwong, N. Thasnas and Siritaratiwat A. 2020. A Novel M 1
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Vol. 1137, No. 1: pp. 012071-012080.
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Supalak Sathiracheewin and Kitichoke Prommaneewat. 2019. Short Term Analysis L 0.4

of PV System Performance in Different Areas of Thailand, pp 252-255.

16th ECTI-CON 2019. Pattaya, Thailand. 10-13 July.
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2020. Performance Analysis of Grid-Connected PV Rooftep, at Sakon
Nakhon Province, Thailand. Advances in Science, Technology and

Engineering Systems Journal. Vol.5, No.4: pp. 816-823.
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C. Susama and C. Surlya. 2018. Moisture content prediction of paddy drying in
fluidized-bed drier with a vortex flow generator using an artificial neural
network. Applied Thermal Engineering. Vol. 145: pp. 630-636.
C. Susama, H. Sompom, T. Sanhawat, C. Suriya. 2020. Experimental study and M ik

neural networks prediction on thermal performance assessment of grooved
channel air heater. International Journal of Heat and Mass Transfer. Vol.
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European Conference on Electrical Engineering and Computer
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6. WRSFIUVBINTIA (Standard of measurements)
7. \3peianialviia (Electrical instruments)
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12.  nsesTanuuuiuiiisu (Comparison type instruments)
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15. N15a3198 8y 0 (Signal generation)
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mmigﬁmimmﬁﬂ (Standard of measurements)
\saaTanalniii (Electrical instruments)
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waudlmas (Ammeter)

Tantimas (Voltmeter)

loviniiwas (Ohmmeter)

Haftwmas (Multimeter)
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\AIavinLUUUTUWIBY (Comparison type instruments)
avadalaalay (Oscilloscope)
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Introduction of Big Data Analytics

Big data infrastructure

Big data sources and types

Big Data Platforms and Data Storage

Big Data Analytics Algorithms |

Big Data Analytics Algorithms |

Real-Time Stream Analysis

Linked Big Data Analysis

Big Data Visualization

Data Visualization and Graph Database
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