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8. LHNUNIIANEN
wHuUNISANEIUNG TuwkunisAnenduszeziian 4 Yaruszuuninianesa Uil

dusuin@nwntazwuy TGAT1 Aake 0 D9 55

JUUN 1 A1ANTSANEIN 1 wuaene | | U | ®)
GEN 111 | uywdiunanaseeansivenisaniuiin 3 B3] 016

(Man and Ethics of Living)

NG 120 | nmwdanquiialy 3 3|06

(General English)

MTH afn mwsieiiles uazveyius 1 1|02
10101 (Mathematical Induction, Sequences and Series)

MTH U39S 2 2] 0|9
10102 (Integrals)

PHY LSMaTNITIAR T 1 ] 0] 2
10301 (Force and Motion)

PHY Mduuazady 1 (1] 0] 2
10302 (Oscillations and Waves)

PHY Handgaumnm 1 1|02
10303 (Thermal Physics)

PHY 191 | UfdRAmswiandwmaly 1 1 o212

(General Physics Laboratory )

MEE 115 | mSlgukuuiAInNgsy 2 a1l 3|9

(Engineering Drawing)

INC 121 | msasesiaashuliln 1 2 @1 0 | 4
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JUUN 1 A1ANISANEIT 1 wulene | | U )

(Electric Circuit Analysis lev

INC 171 | Walanvidiienssussuy 2 o | a | a

(Systems Engineering Exploration)

59 19 (15| 9 | 38)

Falue/dUass = 62

dusudnAneniezwuu TGATL faws 56 Yuly

FUUN 1 aAn1sAned 1 miwin | 0 | U | a)
GEN 111 | uywdiundnasemansiivenisaniiuiie 3 3|06

(Man and Ethics of Living)

LNG 220 | 2Mw189ngwddvInig 3 G| 0|6

(Academic English)

MTH afin mwsieiiles uazveyius 1 1|02
10101 (Mathematical Induction, Sequences and Series)

MTH U3us 2 2] 0|4
10102 (Integrals)

PHY LIaarNTIAAeuT 1 (1] 0] 2
10301 (Force and Motion)

PHY Mduuazady 1 (1] 0] 2
10302 (Oscillations and Waves)

PHY Handgaumnm 1 1|02
10303 (Thermal Physics)

PHY 191 | UfdRAmswiandsmaly 1 1 o212

(General Physics Laboratory )

MEE 115 | mMSulgusuuieIngsy 2 a1l 3| a

(Engineering Drawing)

INC 121 | m5aasesiaaasbuliln 1 2 @1 0 | a4

Electric Circuit Analysis |

INC 171 | UalanvimiiFnssussuy 2 o | a | a
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JUUN 1 A1ANISANEIT 1 wulene | | U )

Systems Engineering Exploration

594 19 (15| 9 | 38)

Falue/dUass = 62

AMSUUNANENTALLUY TGATL A9uE 0 09 55

Wl 1 a1ansAnendl 2 whein | | U | @)
GEN 121 | vinwgmsiseusuaznisundaym 3 3|06

(Learning and Problem Solving Skills)

LNG 220 | 2Mw189nguddvInig 3 G| 0|6

(Academic English)

CHM 51RuaEEITUITNOY 1 @] 012
10301 (Elements and Compounds)

CHM aansuaznsUAsuuUas 1 1] 0] 2
10302 (Matters and Changes)

CHM IQUANANT LAy auna 1 1|02
10303 (Kinetics and Equilibrium)

CHM 160 | YjU@nIsuadl 1 o] 3|2

(Chemistry Laboratory)

MTH guundinmans driuuazeynsy 1 1|02
10201 (Mathematical Induction, Sequences and Series)

MTH VAWeS LunswarszUluUToaulin wagilandu 1 1]0 ]2
10202 VNwaT

(Vectors, Lines and Planes in a 3D-Space and

Vector Functions)

MTH USusmaned 1 @] 0] 2
10203 (Multiple Integrals)
INC 111 | mMsUUANISIAINTIUTEUY 1 © ] 3|23

(Systems Engineering Practice)

INC 122 | nM53As189as bl 2 2 @1 0 | 4
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FJUUN 1 A1ANISANEN 2 wulene | | U )

(Electric Circuit Analysis lley

INC 141 | msWeulusunsumeuiinmaidmsuiainssuinay
(Computer Programming for instrumentation 2 2 0 4)

engineering)

INC 124 wdnmsAIvaLiionsdeulusunsy 2 a | 2 | a

(Digital theory for programming)

594 20 17| 8 | 41)

Falue/dUays = 66

dusudnAnendezwuy TGATL faws 56 Yuly

N 1 mansned 2 migin | | U | @)
GEN 121 | vinwgmaiseusuaznisundaym 3 3|06

(Learning and Problem Solving Skills)

NG 223 | amwdanquiitensdeansluiivihau 3 G| 0|6

(English for Workplace Communication)

CHM 51HazasUTENaU 1 11012
10301 (Elements and Compounds)

CHM aansuazn1sUasunlas 1 110 |2
10302 (Matters and Changes)

CHM FQUANANT Wag dUAA 1 |02
10303 (Kinetics and Equilibrium)

CHM 160 | UjU@nIsuadl 1 o] 3|2

(Chemistry Laboratory)

MTH guuadinmans ariuuazeynsy 1 |02
10201 (Mathematical Induction, Sequences and Series)

MTH nAWeS LunswarszUluUToaulin wagilandu 1 1]0]2
10202 VA

(Vectors, Lines and Planes in a 3D-Space and

Vector Functions)
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FJUUN 1 A1ANISANEN 2 wulene | | U )

MTH UStiugnanedu 1 1]0 |2
10203 (Multiple Integrals)
INC 111 | MU URMTIAINTIUTEUY 1 © | 3|3

(Systems Engineering Practice)

INC 122 | m53As1e9as bl 2 2 @1 0 | a4

(Electric Circuit Analysis II)

INC 141 | msWeulusunsumeuiinnaidmsuiainssuinay
(Computer Programming for instrumentation 2 @110 |9

engineering)

aa o

INC 124 wdnnsR AN s uTUsLATY 2 (1] 2 | a4

(Digital theory for programming)

594 20 17| 8 | 41)

Faluy/dadt = 66

FuVT 2 AensAnEnd 1 wulenn | | U o))
GEN 241 | @Nu4ndnsliadin 3 3] 0 | 6

(Beauty of Life)

MTH WARASALTLINNDS 1 1|02
20101 (Vector Calculus)

MTH amm'ﬁL%qmm’uél,ﬁaaéfw,l,azﬂmLUmman(Basic 2 2] 01|49
20102 Differential Equations and Laplace Transform)

NG 202 | m3gruitugiunmsinemansuazalulad 1 1|02

(Basic Reading for Science and Technology)

INC 221 | Bidnwselindilewiudmiugunsalnsiaduuazieasud 3 3|06
ULASFY U
(Basic Electronics for Sensors and Signal

Conditioning Circuits)

INC 223 | fanszfulazn1sy 3 3|06

(Actuators and Drives)
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FUUN 2 A1ANISANEIN 1 wulenn | | U )

INC 226 | msianmsldirnasddnnseling 2 (1] 2 | 6

(Electrical and Electronic Measurements)

INC 232 | dgygyiauuasssuy 3 B3] 0|6

(Signals and Systems)

594 18 a7 | 2 |38

Faluy/dUanvi = 57

FuVT 2 nensAnEd 2 wulenn | | U )
GEN 231 | u@as5gumannu@n 3 3] 0| 6

(Miracle of Thinking)

MEE 224 | AfNITUQUNAIN 3 G| 0|6

(Thermal Engineering)

INC 228 | S2UUMSIOLALAZDU 2 (1 2 | 4

(Test and Measurement Systems)

INC 235 | N1585190UUINR0IBITLUULALILATIEH 3 (2 2 6)

(System Modelling and Analysis)

INC 241 | iAflAnISAIUIMEINSUIAINT 3 31 0| 6

(Computational Techniques for Engineers)

INC 252 | MsmuAudemssnziuulysunsule 3 2| 2|4

(Programmable Logic Control)

INC 271 Immuuwgimmil 3 (2 2 6)

(Mini-Project 1)

59U 20 (16 | 8 | 38)

Falue/dUanss = 63

17

FUUN 3 A1An1sANEIN 1 wulenn | | U )

LNG 307 | n5.08udiuangdanna 1 @l o] 2

(International E-mailing)
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NAR 3 anenasAned 1 wdawhn | | U | o)
EEE 106 | wdasdnsnaluih 3 21 2|6
(Electric Machinery)
INC 331 | N1999NLUUTZUUAIVAL 3 @] 0| 6
(Control System Design)
INC 341 | n1999nuUULasHMUITEUUaNDINalId mTuTsUUsR 3 21 2|6
IR
Embedded System Design and Development for
(Automation Systems)
INC 354 | M3IANTEUIUMSNNQAAINNTTY 3 2126
(Industrial Process Measurement)
INC 356 ﬂ’]iL%EI‘LJLL‘U‘Ui%‘U‘Uﬂ’JU@MﬂiSU’JumiLLazLﬂ%"aﬂﬁ@’?ﬂ 1 © 1| 0|23
(Process Control System and Instrumentation
Drawing)
INC 357 | nM300nkuulsssusnludis 3 2] 3|4
(Factory Automation Design)
INC 365 | walulaglsssufia 3 B3| 0| 6
(Digital factory technologies)
59U 20 (15| 9 | 39)
Faluy/dUau = 63
TR 3 aransnend 2 wdlein | f)
GEN 351 | msusvsdanisgalminazniizgii 3 (3 6)
(Modern Management and Leadership)
LNG 304 | n19Usgaailazn1saunin 1 (1 2)
(Meeting and Discussions)
INC 342 | svuvasesnailndmiudumesidnvasassnds 3 (2 6)
lunipgeamngsy
(Embedded Systems for Industrial Internet-of-Things)
INC 358 | @fiRdn3UIAINTUALNTATUANAMAIN 3 (3 6)
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JUIN 3 A1ANSANEN 2 vidaein | | U | )

(Basic Engineering Statistics and Quality Control)

INC 359 | NN1588nkUUNTEUIUNITIN LULR 3 2121 6

(Process Automation Design)

INC 371 | 1AS9TULUUYTINTT 2 3 2 2|6

(Mini-Project 1)

INC o | 3pndentunguanvicmnssussuuauasLagziasedilodn 1 3 3101 6

(Control System and Instrumentation Engineering

Elective 1)
594 19 (16 | 6 | 38)
Faluy/dUavi = 60
TR 3 AAnsAnEnTLAs wulenn | | U )
INC 381 | nsHnaugnaInngsy 2(S/U)

(Industrial Training)

UM 4 nansAnen 1 midghin | | U | @)
INC 471 | M3ANYIATIIIAINTIUNTIALALAIUAL 3 O] 6|9

(Control and Instrumentation Engineering Project

Study)

INC x| JndenlunguanvimnssussuuauauiaziaIediledn 3 3] 0|6
2
(Control System and Instrumentation Engineering

Elective 1)

XXX xxx | A n@eneds 1 3 3] 0| 6

(Free Elective I)

594 9 (6 6 | 21)

Faluy/danyi = 33
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FJUUN 4 A1ANISANET 2 wulenn | | U )

INC 475 | lasanudmnssumsinuazaiuay 3 O] 6|9

(Control and Instrumentation Engineering Project)

INC xxx | FvdenlunguaiunimingsussuunIuauLasiAseslain 3 3] 0|6
3
(Control System and Instrumentation Engineering

Elective III)

XXX xxx | A na0ntds 2 3 3] 0| 6

(Free Elective Il)

594 9 (6 6 | 21)

Falue/dUanys = 33

= = Y o = = <@ = a S v 1 g
BNUNTITANEYILIYUIITINNTTNINIU fununisAnenduszezioan 4 Unuszuuninanenelud

AMSUUNANWNTALLUY TGATL A9uE 0 09 55

TR 1 mensAnend 1 waein | 0 | U | @)
GEN 111 | uywdfiuvndnaiomansitomssniudin 3 B3] 016
(Man and Ethics of Living)
LNG 120 | nmwdanquiialy 3 3|06
(General English)
MTH afin mwsieiiles uazveyiius 1 1|02
10101 (Mathematical Induction, Sequences and Series)
MTH Usnus 2 2] 0| 9
10102 (Integrals)
PHY LSIaTNNTLAAOUT 1 axl10 |2
10301 (Force and Motion)
PHY mMsduuazady 1 a0 |2
10302 (Oscillations and Waves)
PHY Handgaumnm 1 1|02
10303 (Thermal Physics)
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FJUUN 1 A1an1sAnen 1 wulenn | | U )

PHY 191 | Ufjt@nmsilAndvily 1 1 o212

(General Physics Laboratory )

MEE 115 | mMSulgusuuieIngsy 2 a3 |9

(Engineering Drawing)

INC 121 | m5aasesaaasbulin 1 2 1 0 | a4

(Electric Circuit Analysis lev

INC 171 | Walanvifiienssussuy 2 o | a | a

(Systems Engineering Exploration)

59U 19 (15| 9 | 38)

Falue/dUass = 62

dusudnAnendezwuu TGATL faus 56 Yuly

AR 1 anemsAned 1 wein | | U | @)
GEN 111 | uywdfumdnaiomansitonisduiudin 3 B3] 016
(Man and Ethics of Living)
LNG 220 | 2Mw189ngwddvInig 3 3| 0|6
(Academic English)
MTH afin mwsieiiles uazveyiius 1 1|02
10101 (Mathematical Induction, Sequences and Series)
MTH U3nus 2 2] 0|9
10102 (Integrals)
PHY LIIarNTIAAeuT 1 (1] 0] 2
10301 (Force and Motion)
PHY mMsdunazaiu 1 1] 0] 2
10302 (Oscillations and Waves)
PHY Hdndaaumnn 1 1|02
10303 (Thermal Physics)
PHY 191 | Ufjt@nsilAndvily 1 1 o212
(General Physics Laboratory )
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FJUUN 1 A1an1sAnen 1 wulenn | | U )

MEE 115 | nS08ubuuifIngsy 2 a1 3 | a9

(Engineering Drawing)

INC 121 | m5aas1esiaeasbuliln 1 2 1 0 | a

Electric Circuit Analysis |

INC 171 | WalanvifiiFnssussuy 2 o | a | a

Systems Engineering Exploration

594 19 (15| 9 | 38)

Falug/dUanvi = 62

AMSUUNANNTALLUY TGATL A9uE 0 09 55

FJUUN 1 A1AnISANEN 2 wulena | | U )

GEN 121 | vinwgnisiseuiuaznisundam 3 3|06

(Learning and Problem Solving Skills)

LNG 220 | 2Mw189ngwddvInig 3 G| 0|6

(Academic English)

CHM 51nHazasUTENaU 1 @102
10301 (Elements and Compounds)

CHM aansuazn1sUasunlas 1 110 |2
10302 (Matters and Changes)

CHM FQUANANT Wag dUAA 1 1|02
10303 (Kinetics and Equilibrium)

CHM 160 | UjUdn siaidl 1 o] 3|2

(Chemistry Laboratory)

MTH guilBdentinaans aiusaroynsy 1 1|02
10201 (Mathematical Induction, Sequences and Series)

MTH vAweT WunstarszuuTulsliaulin wasilendy 1 1|02
10202 NALADS

(Vectors, Lines and Planes in a 3D-Space and

Vector Functions)
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FJUUN 1 A1AnISANEN 2 wulenn | | U )

MTH UStiugnanedu 1 1]0 |2
10203 (Multiple Integrals)
INC 111 | MU URMTIAINTIUTEUY 1 © ] 3|3

(Systems Engineering Practice)

INC 122 | m53As1e9as bl 2 2 1 0 | a4

(Electric Circuit Analysis lley

INC 141 | msWeulusunsumeuiinnaidmsuiainssuinay
(Computer Programming for instrumentation 2 @110 |9

engineering)

INC 124 wdnnsR AN s uTUsLATY 2 (1] 2 | a4

(Digital theory for programming)

594 20 17| 8 | 41)

Faluy/dadt = 66

dnsuinfnwNinzwuy TGAT1 faus 56 Jull

FJUUN 1 A1AnISANEN 2 wulena | | U )

GEN 121 | vinwgmaiseusuaznisundaym 3 3|06

(Learning and Problem Solving Skills)

NG 223 | mmwdanquiitensdeansluiivihau 3 G| 0|6

(English for Workplace Communication)

CHM 51HazasUTENaU 1 11012
10301 (Elements and Compounds)

CHM aansuazmsasuula 1 1] 0] 2
10302 (Matters and Changes)

CHM IQUANANT LAy auna 1 1|02
10303 (Kinetics and Equilibrium)

CHM 160 | YjU@nIsuadl 1 o] 3|2

(Chemistry Laboratory)
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FJUUN 1 A1AnISANEN 2 wulenn | | U )

MTH gulbentindnans aduiareynsy 1 1|02
10201 (Mathematical Induction, Sequences and Series)

MTH VAT Wunstarszuulul3 liauiin uagilendy 1 1|02
10202 LNAeS

(Vectors, Lines and Planes in a 3D-Space and

Vector Functions)

MTH USusnanedu 1 @102
10203 (Multiple Integrals)
INC 111 | MsUuRMsImINTsusEU 1 © ] 3|3

(Systems Engineering Practice)

INC 122 | m53As1ei9as bl 2 2 @1 0 | a4

(Electric Circuit Analysis II)

INC 141 | msWeulusunsumeuiinnaidmsuiainssuinay
(Computer Programming for instrumentation 2 2 0 4)

engineering)

INC 124 wdnmsAIvaLiionseulusunsy 2 a2 | a

(Digital theory for programming)

594 20 17| 8 | 41)

Faluy/davt = 66

FuVT 2 AensAnEd 1 wulenn | | U )
GEN 241 AILIAULAITIN 3 (3 0 6)

(Beauty of Life)

MTH WARASALTLINADS 1 |02
20101 (Vector Calculus)

MTH ammiL%aauﬁuﬁ‘t,ﬁmﬁuuazmsLLﬂJaquaw(Basic 2 2|04
20102 Differential Equations and Laplace Transform)

NG 202 | m3giufiugumsinemansuasivalulad 1 1|02

(Basic Reading for Science and Technology)

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)




FUUN 2 A1ANISANEIN 1 wulenn | | U )

INC 221 | BdnwisedndiUasdudmiugunsalnsiaduuazaeas 3 3|06
USuussdayayne
(Basic Electronics for Sensors and Signal

Conditioning Circuits)

INC 223 | fansziulazn1sdy 3 3016

(Actuators and Drives)

INC 226 | msianslndinazdidnnseiind 2 1] 2 | 6

(Electrical and Electronic Measurements)

INC 232 | dgygauuasssuy 3 B3] 0|6

(Signals and Systems)

59U 18 a7 | 2 |38

Falue/dUanss = 57

FuTA 2 mean1sAnend 2 wdawhn | | U | o)
GEN 231 | uAassduisninu@n (Miracle of Thinking) 3 Bl 0| 6
MEE 224 | AAINSSUQUUAIN 3 G| 0] 6

(Thermal Engineering)

INC 228 | S¥UUMSILALTIAZDU 2 (1 2 | 4

(Test and Measurement Systems)

INC 235 | NM5@5190UUINRDIVD9TLUULALILATIZH 3 (2 2 6)

(System Modelling and Analysis)

INC 241 | iAflAnISAIUIMEINSUIAINT 3 31 0| 6

(Computational Techniques for Engineers)

INC 252 | m3muaudanssngwuulusunsula 3 2] 2|4

(Programmable Logic Control)

INC 271 | lAS9muiuuysanns 1 3 21| 2|6

(Mini-Project 1)

594 20 (16 | 8 | 38)

Faluy/dUanvi = 63
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AR 3 anemsAned 1 wdawhn | | U | o)
LNG 307 | nsilyudiuangneaina 1 1]0 |2
(International E-mailing)
EEE 106 | n3osdnsnaliin 3 2] 2|6
(Electric Machinery)
INC 331 | N1999NLUUTFUUAIVAL 3 @] 0|6
(Control System Design)
INC 341 | n1999nuUULaSHMUITEUUANDINARFId MTUTEUUDR 3 21| 2| 6
Tuils
Embedded System Design and Development for
(Automation Systems)
INC 354 | M3IANTEUIUMSNNQAAINNTTY 3 2126
(Industrial Process Measurement)
INC 356 ﬂ’]iL%EI‘LJLL‘U‘Ui%‘U‘Uﬂ’l‘U@MﬂiS‘U’mﬂ’ﬁLLazLﬂ%"adﬁ@’?ﬂ 1 © 1| 0|23
(Process Control System and Instrumentation
Drawing)
INC 357 | nM500nkuulsssusnludis 3 2] 3|4
(Factory Automation Design)
INC 365 | walulaglsssufida 3 3]0 | 6
(Digital factory technologies)
59U 20 (15| 9 |39
Fluy/duami = 63
TIA 3 memsAned 2 wein | )
GEN 351 | msusmsdanisgalminazniizgi 3 (3 6)
(Modern Management and Leadership)
LNG 304 | n3Usgauuagnisdunun 1 (1 2)
(Meeting and Discussions)
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TR 3 aannsinend 2 niawnn | f)
INC 342 | svuuauesnailsndmiudumesiinvosassnas 3 (2 6)
lunipgeamngsy
(Embedded Systems for Industrial Internet-of-Things)
INC 358 | @fiRd "3 UIAINTUALNNTATUANAMAIN 3 (3 6)
(Basic Engineering Statistics and Quality Control)
INC 359 | NM500NkUUNTEUIUNITONLULIR 3 (2 6)
(Process Automation Design)
INC 371 | lAS99MuUYIUINTS 2 3 v 6)
(Mini-Project 1)
INC xxx "TﬁﬂLﬁaﬂiuﬂq'mmﬁuﬁmﬂs'ﬁmzwmuQmazmémﬁai’m 1 3 (3 6)
(Control System and Instrumentation Engineering
Elective 1)
594 19 (16 38)
Haluy/dUad = 60
NAR 3 arenisAnefivae wdawhn | | U | o)
INC 382 | M13iRT8UEEU3TINNNTYINY 2(S/V)
(Work Integrated Learning Preparation)
IR 4 meansAned 1 waein | 0 | U | @)
INC 473 | nM15YsINISHEEUTTINNTYINY 1: 1asany 6 0 | 18 | 12
(Work Integrated Learning I: Project)
INC 474 | Work Integrated Learning Il: Knowledge 3 O 6|9
(Work Integrated Learning Il: Knowledge)
59U 9 (0 | 24 | 21)
Faluy/duami = 45
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FJUUN 4 A1ANISANET 2 wulenn | | U )

INC x| Ay idenlunguanuniminssussuuaIuaALLaziATelein 3 3] 0|6
2
(Control System and Instrumentation Engineering

Elective II)

XXX xxx | A n@eneds 1 3 3] 0| 6

(Free Elective I)

XXX xxx | A na0ntds 2 3 3] 0| 6

(Free Elective Il)

594 9 9 0 | 18)

Falue/dUanss = 27
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Fosedv (nwlne):
Fosedv (Mwdenge):
JUURUBAA:
UTNUD951873%7:
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AWDINGW):

GEN 111

uyudiundnaemansiiionsdidudi

Man and Ethics of Living

3(3-0-6)
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mMsvhaumukUUeg eI luLLIMIMsU TR ves
& el uninerdomaluladnszaoundsuy3 e
Futmmnglunsiaulidadinvemminerdodu
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= L4 U
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AU YV ALYDIUNIINGNB e AlUlad NI LaaULNAN

Nl

5UY
This course studies the concept of living and
working based on KMUTT’s Mission to develop its
students to be the best academically, to have
morality and work ethics, and to demonstrate the
KMUTT vision and mission through the use of
knowledge and integrative learning approaches.

Students will be able to gain KMUTT’s desirable
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NANTSISBUTTEAUTIEIY:

STAUNISWRIUN PLOs ¥8951873%1 (Level):

vision of the University such as, social
responsibility, KMUTT Citizenship, professional
skills, and to apply knowledge toward life in
KMUTT and beyond for the benefit of themselves

and others.
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SPLO3-A(B), SPLO3-B(B), SPLO4-A(B), SPLO4-B(B),
PLO5
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Learning and Problem Solving Skills
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This course aims to equip students with the skills
necessary for life-long learning. Students will learn
how to generate positive thinking, manage
knowledge and be familiar with learning processes
through projects based on their interest. These
include setting up learning targets; defining the
problems; searching for information; distinguishing
between data and fact; generating ideas, thinking
creatively and laterally; modeling; evaluating; and

presenting the project.
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Miracle of Thinking
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This course aims to define the description,
principle, value, concept and nature of thinking to
enable developing students to acquire the skills of
systematic thinking, systems thinking, critical
thinking and analytical thinking. The Six Thinking
Hats concept is included. Moreover, idea
connection/story line and writing are explored.
Examples or case studies are used for problem
solving through systematic thinking using the
knowledge of science and technology, social

science, management, and environment, etc.
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Beauty of Life
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This course aims to promote the understanding of
the relationship between humans and aesthetics
amidst the diversity of global culture. It is
concerned with the perception, appreciation and
expression of humans on aesthetics and value.
Students are able to experience learning that
stimulates an understanding of the beauty of life,
artwork, music and literature, as well as the
cultural and natural environments.
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This course examines the modern management
concept  including basic  functions  of
management—planning, organizing, controlling,
decision-making, communication, = motivation,
leadership, human resource  management,
management of information systems, social
responsibility and its application to particular

circumstances.
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General English
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This course aims to strengthen basic knowledge of
English and to build positive attitudes towards
language learning. Covering all four skills
integrated through topics related to everyday
English and basic skills-oriented strategy training,
the course raises the students’ awareness of both
language and learning. And it thus enabling them
to understand and use English with relative ease
and efficiency. To enhance life-long learning skills,

the course then combines classroom learning with
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Nan13L3u3sEAUTIEIv:

self-access learning via the Self-Access Learning
Centre to encourage the students to focus on their
own specific needs through a task or a mini-
project. To accomplish the tasks, the students are
expected to develop language skills and apply

strategies learned throughout the course.

1.Read and write short paragraphs that consist
mainly of high frequency everyday language of
events, feelings, wishes, etc.

2.Listen and respond to topics related to daily life
events such as personalities, appearances,
technology, past events, neighborhood and/or
news.

3.Construct and extend a conversation in a variety
of contexts.

4.Do self-study to improve English skills.

5.Recognize and use appropriate words to
communicate with others about daily life events.

6. Have responsibility and ethical awareness.

STAUNISNAIUN PLOs 92951873%1 (Level): SPLO4-B(B)
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Basic Reading for Science and Technology
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This course introduces students with skills and
strategies that are necessary for reading texts in
science and technology fields. Students will
practice those skills and strategies with authentic
text in the fields. The course aims at equipping
students with skills

and strategies needed to assist them in reading for
purposes and applying the information obtained

to perform a task.

1.Select appropriate reading resources for purposes

2.ldentify components of reading texts in science

and technology fields

3.Extract relevant information to perform a task in

science and technology fields
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4.Have responsible and conform to ethical
standards

STAUNISNRIUT PLOs ¥8951873%7 (Level): SPLOA-B()
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Academic English
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3, Ul UUThe course aims at developing English
communication skills covering listening, speaking,
reading, and writing. In particular, it emphasizes the
use of these skills in meaningful communicative
tasks in academic and technological contexts. The
students will be engaged in a variety of learning
activities that foster positive attitudes and
confidence in using English. Independent learning
skills will also be promoted via self-access learning

modes

1.ldentify purposes, main ideas and important

details of texts on academic topics.
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2.Interact with others in order to describe ideas,
opinions or give reasons.

3.Ask and answer questions for information.

4. Make effective presentations on topics of interest.

5.Have responsibility and ethical awareness

STAUNISNRIUN PLOs ¥8951873%1 (Level): SPLO4-B(B)
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English for Workplace Communication
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The course focuses on professional English
communication in which students are instructed to
introduce themselves and others, participate in a
discussion, express their ideas and opinions, take
notes, and write paragraphs in various situations. In
addition, they will be required to write business
related messages. They will be trained to give
professional  presentations.  Students  will
undertake activities that foster the understanding
of  cultures for effective  international

communication.

.Appropriately introduce themselves and others,

engage in small talks, make a formal presentation,
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and perform a group discussion in a workplace
context.

2.Read and write both formal and informal e-mails.

3.Read and listen for main ideas, take notes, and
write paragraphs.

4.Understand cultural differences, and differentiate
and identify the cultural issues which affect
communication.

5.Develop their English language learning, manage
their time, and plan their own learning outside
class.

6.Memorize and use approximately 2,750-3,250
English words necessary to communicate in the
workplace context.

7.Have responsibility and ethical awareness.

STAUNISNRIUN PLOs ¥8951873%1 (Level): SPLO4-B(B)
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Meeting and Discussions
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This course aims at developing students’ ability to
interact with each other effectively in a meeting
and a discussion as well as ability to write meeting
minutes. Students will learn terms and vocabulary
related to meeting and discussion. Students
become familiar with useful expressions and
phrases for running a meeting and a discussion.

Students will be assigned different roles during a

discussion and a meeting.

.Describe terms and vocabulary related to

meetings and discussions

2.Use persuasive language, expressions, and phrases

to run effective meetings and discussions

3. Write effective meeting minutes
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4.Have responsibility and conform to ethical
standards.
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The course aims to equip students with the
knowledge of the form and register of emailing.
This includes emailing etiquette and awareness of
cultural differences when using email to contact

others in an international setting.

1.Demonstrate the knowledge of the forms and

proper register for writing emails—informal and

formal

2.Demonstrate the awareness of cultural differences

in an international emailing setting

3. Write emails with proper forms and register

4.Have responsibility and conform to ethical

standards

STAUNISWRIUN PLOs ¥895183%1 (Level): SPLO4-B(UI)
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ELEMENTS AND COMPOUNDS
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The students will study atomic structure,
utilization  of  periodic  table  including
representative and transition elements, chemical
bonding in compounds, mole, elemental
composition, empirical formula and molecular

formula through lecture-based learning integrated

with exercises and in-class activities
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The students will study the relationship of
intermolecular forces between  molecules,
properties of solid, liquid and gas, structure of
crystals and crystal defects and utilization, phase
change, solution and colligative properties,
chemical reaction and stoichiometry using lecture

integrated with exercises and in-class activities
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The students will study on chemical kinetics,
chemical equilibrium, acid-base equilibrium, pH
calculation, buffer solution, redox reaction,
equilibrium in  electrochemical cells, and
utilization of electrochemical cells through
lecture-based learning integrated with exercises

and in-class activities
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Limits and Continuity: The concept of limit,
Computation of limits, Limits involving infinity,
Continuity, Limits and continuity of trigonometric
functions. The Derivative: Slopes and rates of
change, The derivative, The chain rule, Higher
order derivatives, Derivatives of transcendental
functions (Trigonometric, Inverse trigonometric,

Logarithmic,  Exponential, and  Hyperbolic
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nan1seuiszauluga:

FTAUNSHMU PLOs vasluga (Level):

functions), Implicit differentiation, Differentials,
Linear approximation, The mean value theorem

Applications of Differentiation: Maximum and
minimum values, Applied maximum and minimum
problems, Increasing and decreasing functions,
Concavity and inflection points, Overview of curve
sketching, Related rates, Indeterminate forms and
L’Hopital’s rule. Function of several variables:
Graph of equation, Limit and continuity, Partial
derivative, Differentials, Chain rule, Critical points,
Second order partial derivative, Relative extrema,

Maxima and minima, Saddle points.

.Students can evaluate limits and continuity of

functions of one and several variables, also
calculate and apply derivatives of these functions
along with interpreting their meaning.

SPLO1-A(B)
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Integration : Antiderivatives and indefinite
integrals, The definite integrals, Average values
and the fundamental theorem of calculus,
Integration by  substitution, Techniques of
integration (Integration by parts, Integration of
rational  functions using partial  fractions)
Applications of the Definite Integral : Area between
curves

Improper Integrals : Improper integrals with infinite
intervals of integration, Improper integrals with

infinite discontinuities in the interval of integration,

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



Improper integrals with infinite discontinuities over
infinite intervals of integration
Numerical Integration : trapezoidal rule and
Simpson's rule.
nan1seuiszauluga:
1.Students can calculate and apply integrations.
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MTH 10201
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MATHEMATICAL INDUCTION, SEQUENCES AND
SERIES
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Mathematical induction. Sequences, series, the
integral test, the comparison test, the ratio test,
the alternating series and absolute convergence

tests, power series, Taylor’s formula, Binomial

expansion. Periodic functions, Fourier series.

.Able to prove statements by mathematical

induction, determine the convergence of
sequences and series, and calculate the Fourier
series of periodic functions

SPLO1-A(B)
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VECTORS, LINES AND PLANES IN A 3D-SPACE AND
VECTOR FUNCTIONS

1 wiwha
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Scalars and vectors, inner product, vectors
product, scalar triple product, line and plane in
3D-space, vector function, curves, tangent,
velocity and acceleration, curvature and torsion of

a curve.

.Able to calculate vector operations, to express the

equations of lines and planes in a 3D-space, and
to analyze vector functions.

SPLO1-A(B)
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MULTIPLE INTEGRALS
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Polar coordinates, areas in polar coordinates.
Definite integral over plane and solid regions.
Double integrals in rectangular coordinates,
double integrals in polar form, transformation of
variable in multiple integrals. Triple integrals in
rectangular coordinates, triple integrals in

cylindrical and spherical coordinates.

.Able to evaluate multiple integrals by using

rectangular coordinates and polar coordinates.

SPLO1-A(B)
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VECTOR CALCULUS
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Vector function, curves, tangent, velocity and
acceleration, curvature and torsion of a curve,
gradient of scalar field, divergence of a vector field,

curl of a vector field. Vector integration, line

integrals, surface integrals, volume integrals.

.Be able to find derivative and integration of vector,

calculate line and surface integral and apply to
solve some related problem.

SPLO1-A()
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BASIC DIFFERENTIAL EQUATIONS AND LAPLACE
TRANSFORM
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Basic concepts of types, order and degree. First
order  equations, separation of variable,
homogeneous equations, exact and non-exact
equations, integrating factor, first order linear
equations, Bernoulli’s equations. Higher order
equations, linear equation, and solution of linear
equation with constant coefficients and with
variable coefficients. Applications of first and
second order equations. Laplace transforms,

introduction to partial differential equations

.Be able to select the appropriate analytical

methods to solve differential equations and
interpret solution to real situation.
SPLO1-A()

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



sialuga:

eluga (nwlney):
Faluga (Mundangu):
e
Uszinnvasluga:
Tugaiideasunaunih;

Aasueluga (Munlnguazaendinge):

PHY 10301

LSSUAZMTIARDT

FORCE AND MOTION
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The module focuses on the study of particle
motions under different types of forces, e.c.
normal force, tension force, and frictional force,
and viscous force using Newton’s laws. Then,
students will learn about the conservation of
energy for objects or particles under conservative
fields and the conservation of momentum for
cases of collisions and explosions. In additions, the
system of particles will be studied by considering
the location and the motion of the center of mass.
Knowledge and skills obtained in this module

serves as the essential basic skills for other

modules.
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OSCILLATIONS AND WAVES
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This module focuses on the basic knowledge of
the rotational motion of rigid objects,
calculation methods for center of mass and
moment of inertia, rolling motion, mechanical
equilibrium and including basic engineering
applications for describing the rotation of
propellers, wheels, gears and belts. and this
module also focuses on the basic principles of
periodic motion or oscillation, the simple
harmonic motion, and the extended ideas of
oscillation are used to explain or calculate the
quantities in wave phenomena, leading to the

ideas on variety of sound phenomena, e.g.

resonance tubes, beats.
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THERMAL PHYSICS
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This module focuses on learning about the
pressure in the fluid, Pascal’s law and the
application to the principles of hydraulic, the
Bernoulli equation which can be used to explain
related phenomena such as fluid flow in pipes,
lifting force of airplane wings. And This module
also focuses on learning the different meanings of
the terms temperature and heat. The ideal gas
model and thermodynamic processes are utilized
to calculate the work done by gas, leading to the
concepts of heat engines, heat pumps,

refrigerators and etc.
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General Physics Laboratory |
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This course aims to emphasize on the  basic
understandings of  the fundamental physics in
practices and writing shot reports. All topics will be
related to PHY 101 and PHY 103 such as the
accurate measurements, simple harmonic motion,
standing wave on string, moment of inertia,
specific heat of liquid, speed of sound: resonance
tube, surface tension of liquids, viscosity, rolling on
inclined plane and Young’s modulus of wire by

stretching.
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Basic Magnetic circuit analysis. Transformers.
Concepts of three-phase system. Introduction to
electric machinery. Generators, motors and their

uses.
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Engineering Drawing
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Instruments and their use. Applied geometry.
Lettering. Orthographic drawing and sketching.
Dimensions and notes. Orthographic projection of
points, lines, planes, and solids. Auxiliary view:
points and lines; planes and solids. Pictorial
drawing: Isometric and oblique drawing and
sketching. Sections and conventional practice.
Using computer aided drafting for orthographic

and pictorial drawing.
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Basic concepts and definitions of
Thermodynamics.  Work, heat and energy.
Properties of a pure substance, ideal gas, the
steam tables and the other substance. the zeroth
law of thermodynamics or thermodynamic
equilibrium. The first law of thermodynamics or
the conservation of energy and its application to
the control mass and control volume. The second
law of thermodynamics. Entropy. Carnot cycle, air
and vapor power cycles, refrigeration cycle for the

engineering application. Psychrometry. Principle of

heat transfer.
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Systems Engineering Practice
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Using tools for electronic workshops and
control systems, applying electronic circuits,
implementation of electronic circuits, using
software for 2D and 3D drawing, 3D modeling

for 3D printing, wiring skills for control system:s.
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SPLO1-A(B), SPLO1-B(B), SPLO3-A(B), SPLO3-
B(B), SPLO4-A(B)
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Basic unit of measurement, charge, current,
voltage, power, electrical sources, Ohm’s law,
Kirchhoff’s law, resistors in series and parallel
circuits, voltage and current division calculation,
circuit analysis using nodal, mesh(loop) and
superposition, Thevenin and Norton theorems,

maximum power transfer.
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NaN13L3uIsEAUTIEIv:

Ultimate Learning Outcome:

INC 122

MMTUATIEIaT I 2

Electric Circuit Analysis I

2(2-0-4)

31879V 1TIAU

INC 121

Fufvuszquaziunieni 2995flug1u RC, RL Wy
RLC LaZN1TMoUaUDILIISITUYIN LagN1TADUAUDY
BeUsv flannizdang uazaniizasis msiasei
vulauuAud MIleTsikuuges NMsiaTen
masininluisasnseuaadu nsmnisangloundany
geanvossanszuaady Twihszuvamiad oeiy
Capacitor and Inductor, Basic RL, RC, and RLC
circuit, Natural and Forced Response at Transient
and Steady State, Frequency domain analysis,
Phasor analysis, AC power analysis, AC maximum

Power transfer, Basic 3-phase circuits

L A11N5005U8LAEIATIEN9RT AN RC, RL wag RLC

vulaualalawuaul Nannstinuazam

I

2. a111503A5 1z A nsehaadume Sl e s

wazAIMAIMadninseLaaaula
A58 2995 A1 d1115U2995 RC, RL way RLC vy

TALUIA WAL TAIUALD LG

STAUNISNRIUT PLOs ¥8951873%91 (Level): SPLO1-A(B)
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Nan13L3u3sEAUTIEIv:

Ultimate Learning Outcome:

INC 124

wdnnishavaiiensieuluswnsy

Digital theory for programming

2(1-2-4)

$16791U9AY

aid]

1995V anuUglasdalazesdalasia 2995A39a

YUIANAY 1955 HARALDDATIHA 1995 aRNAND

o 13 3 i ¥

wazRAaAaNd 2995 ULALI9TIROUTBYA 2993

19

Wasudyanaseninweurdendufdta niseenuuu
1asRdTamglulasreulnsalaes

Synchronous-Asynchronous circuits, Medium-scale
IC, Encoder-Decoder, Multiplexer-Demultiplexer,
Counter-Shift register, A/D- D/A converter, Digital

circuit design with Microcontroller

1. 95 U18TANNNTVNUVRIITAITAVLIANAT LA
2. anseasalusunsuiiadeusioszninegunsaliidu
3 v aa o ¥
waULaRNUAINA LA
3.a1u15nas19luswnsuvululasaoulnsatass iie
Uszananaidensegunsaliasianinala
as1aldsunsui asuruazd 9A 1583199 Unsal

Uszanana waglaniwanisvinaula

STAUNISNRIUT PLOs ¥8951873%91 (Level): SPLO1-A(B)
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Ultimate Learning Outcome:
STAUNISWAIUN PLOs ¥9951873%1

(Level):

INC 141
nsdeulusinsumauiiinesdmiviainssuinng
Computer Programming for Instrumentation
Engineering

2(2-0-4)

$183v139109AU

Taidl

g13AKITABNNILADIWALIEUUUNURNS TUsunsuRaeu
warlaazunsuaniug laswainsvesloyauasiauys seuy
LAYFIUADILALFIUAU NIANTUIUNIANAAIENT LAY
ATINA1ENT NsTukaNIsdstaya nsindonuslY M3
AUMNIAUNNTImEAUNNes Nsdeulusunsulaseasng
mdandulanarAdvinnuiuseu lsunsugesvie
ey Teyarinlaseaine orfisduasnostines seuy
wiludeyauazn1sianistoya nsinsaiuasauls
AyUBN

Basic computer hardware and operating system,
flowchart and state diagram, data structure and
variables, binary and decimal systems, mathematic
and logic operations, data receiving and transmittion,
user interface, debugging, structural programming,
decision making and loop operation instructions, sub-
program(function), structure, array and pointer, file
systems and file operation, external hardware
interface

annsadeulusunsulagniesmulasas
AWIABUNUADS (Syntax)
ausaldsulusunsunouiamesaintenivuale

SPLO1-A(B)
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Foedvn (mwlne):
Fosedv (nMwdengw):
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sevfigeaseudounti
AN95UNYIIIVN

(Menlneuasn1wndng):

NANTSISBUTTEAUTIEIY:

Ultimate Learning Outcome:

INC 171

Walanyimilrmnssussuy

Systems Engineering Exploration

2(0-4-4)

F183v108AU

Taigl
ﬁﬂmﬁugwﬂu"?mmsmwumuquLLazm%aﬁa’?@
NSYILONEITLAZ I1BNUTANLIFIERT  NITUNLEAUD
NA9TU TEUUNISAALAZAITWLA TR 43AIns T
WNUESNTEUIUNTUAZUHUYTA AU

Basic skills in  Control and Instrumentation
Engineering, Scientific documenting and reporting,
Presentation skill, Thinking and problem solving

skills, Block diagram and flow charts

LawursaldmssnglansuansoanlugUvesaunis
assnenansaslusunsulamudaiivun

2. 813500 NANONANUTLANAINNTUTEE AR AT1US

[
=

Aug U lgluugaanssudnluge

3. @1150U5 MISTANIT UV IAULBIUAL T U T Wy
FruANusAnsuls

0.4111908 8A151UTBIA LD 118 InEnSe
MwSIngulaegiaIzanIuEaIuNTl
arunsaldnssnzlavuanseanlugyvesauns

assnAanskazlusensulamudaiiiuna

STAUNISWRIUL PLOs ¥9951873%1 (Level): SPLO1-A(B), SPLOA-A(B), SPLO4-B(B)

INC 221
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Fa51893u1 (M lne):

F9318391 (NME1INge):

JUURUBAA:
UTNNUD95183%7:
sedvdideaiounounti:
A195UNY3183U1

(Menlnguasn1wndang):

NANTSISBUTTEAUTIEIY:

Ultimate Learning Outcome:

Sudrmsofinddowiudmiugunsningatuuagiss
USuusadayayed

Basic Electronic for Sensors and Signal
Conditioning Circuits

3(3-0-6)

518739109

INC 122 msaasgigasinii 2
arwdidesfuisatudiuslussuudnlugd wdénns
asatndmsunsTanas n1sedeudl use Inglden
wlasdyinususdonwazidaia 15n1959U57L
dryeyraunisuTumelsd ey

Introduction to sensors in automation systems.
sensing principles for the measurement of light,

motion, force, using analog and digital transducers;

methods for signal collection, signal conditioning.

LANMNTNRBNUUUIAT TN UAITUT LaI9as

dwsuusuanundygrusiuisivesuaziingesle
afurgkuIAA/MENN1TNITRUAIUIINGNITAI NI
neamdudyaraliiii faldaindasuiussian
99

YU v o

2. 310 51eM9a58aAnsedad N LA uA1TUI wag99s

dmsulsvanmdygrusuiisnvesuaviinsedle

3. aunsneusazidilalenansteya (datasheet) fasus

[

ANU10DBNBUUBALILATIE TN LN TEUNUAISU

cale

WAZNATEMTUUTUAN WA Y IUTINDIIV B LA ZF
n3ealan1undnn13n1swUasusngn1sainiantenn

Judyaralwihadaldandisuiussamena 9

STAUNISWAIUN PLOs ¥895183%1 (Level): SPLO1-A(), SPLO1-B())
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SWEIVN:

Foedvr (mwlne):
Fosedv (nMwdengw):
FUURUBAA:
UTNNUDI51897%97:
se3vfigeasoudounth:

ANa5U1851873UN

(Menlneuasn1wndng):

NANTSISBUTTEAUTIEIY:

Ultimate Learning Outcome:

INC 223

ANsEAuLANIITU

Actuators and Drives

3(3-0-6)

516739109FU

INC122 n9atasziasashuin 2
‘i’lEﬁslj’]ﬁyl,l,u%ﬁ’lLLu’JﬁﬂWdyug’luLLaxwlﬂﬁﬂ’QNlEJ'm']‘i
TayadInTuTEuudnlulh n1sfnddinseideya
nsdsdeyaidalinsiet mihedaiudeyauasnis
Usziana nsuanmadeya Jaymnieseuudnluds
wagdsuAtgmmeineinisdeya t3ediedinsnes
Toya vdewaiiaisovnserdmsu mensteya
Overview of actuators, Different types of electric
actuators, Principle of drives for actuators, Power
electronic devices, Power converters, Pulse width
modulation (PWM) techniques, Phase control
principle, Basic electrical to mechanical energy
conversion, Fundamental of electrical drives, DC
motor, Stepper motor, Servo motor and AC motor,
Conversion of rotary to linear motion, Basic

selection of electric actuators and motor sizing

U500 UENA NSV UVRIRINTER UUTELAN

A9 1ol

AIU19085 UNENANN15VBIITTUN UgIudmFU

Anseauliihla

[
=] o

3. 81013090 UUNITTUNUgWdmTuAInsed uli

o1
ausadendinsed uliiuazeenuuuieasdul

WL AURUTDA AU LR
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SWEIVN:

Foedvr (mwlne):
Fosedv (nMwdengw):
FUURUBAA:
UTNNUDI51897%97:

183U NABUIIUNDUNTIN:

ANa5U1851873UN

(M lnsuasnuidenge):

INC 226

mylanslniuagdiannsedng

Electrical and Electronic Measurments
2(1-2-4)

516739109FU

INC122 n93tas1zn9ashniin 2 way INC221

¥

dudnnselindilesiud miugunIningiaduuaziees
USuuasdyeyn nIeispunsauiuIasn INC221
nanmsiadmulsinimemafiauuuieusdonadnsu
I nsTuanTIarad UL LIIAU NTELE 189 AW
Fumunazduiiuaud ndnnisvesgunsaiinfiuans
LIIAULUUNIIN U epadaladlay wannisia
wiesdletnfifhwsdidnnsedndidudiuysenou 1wy
1A3 89TALITIRUNTZRARUAIUNIUBLE NnTaTind
1A3 eatnanutunas 1udy Teyadimizuaz
Audnvazvouaiediodn 1wy fidy Amugnses A
Wieenss anudwdadu udu n1smaaesiu
wiadleoln nMseenuuUUNS IR aEINITeN N3
wene9e Pinvenaiedioln

Principles of measuring electrical variables using
analog techniques for direct and alternating
current such as voltage, current, power, resistance
and impedance. Principle of a measuring device
that displays pressure graphically, such as an
oscilloscope.  Principles of measurement of
measuring instruments that have electronic circuits
as components, such as electronic VOM meters.
Light intensity meter, etc. Specification and

characteristics of measuring instruments such as

range, accuracy, precision, linearity, etc.

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



NaN13I3UIsEAUTIE IV

Ultimate Learning Outcome:

Experiment with measuring instrument, direct and
indirect measurement design, range expansion,

limitation of measuring instrument.

La1u1saesurgunanniIsnisTanialid 1uae
a a v
dannsatindla

2. anunsneenuuunsaA1uIums olduaunsallaely
nann1snsIanelwinazdidnnseting

3. amsnansigidgmiiiaannisianidiiiuay
Sdnnsetindegralinannis

4. aunsoideiausiusnsoUSuU I siamelniuag
a a a yd&’{ £ [ [
dannsatndlunvulaglinannisnisin

5. @115 @15 ULAUDAIYN1TBS VUV BUTTENY
Tngd1adanannisianmsluiirnasdidnnsaiind

6. AR ALTIUANNANT A UNSYIN U DUy

7. 4@nd LA UAIUTIAS U TTULALATIIUTIUADIVITIN

A11U15085 UNUNANNTST BONLUU 1T ILASIEU LAY

UulsamsesialiiuazBiannsedndle

STAUNISWAIUN PLOs 29951873%1 (Level): SPLO1-A(), SPLO1-B(I), SPLO1-C(I), SPLO4-A(),

SPLO4-B(I), PLO5
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FUURUBAA:
UTNNUDI51897%97:

183U NABUIIUNDUNTIN:

AN95U1851837

(Menlnguaznendnge):

INC 228

FEUUNTIALAENAADY

Test and Measurement Systems
2(1-2-4)

F183v108AU

INC226 msTamalniuardidnnseafind

pannsIauwUssliinsemeadeafavadinsulid
ASTWANTILALNTYHATA UMY WSIAU NSTLA AIUD
AU ANUATUNIULALDUN LAUT A NNISUDIVD
a o a I o a aa o 1
LATDIINNLERINALTURAILAULAL NI INWALUUAING LYY
LAS DITALSIAUNTELAAITUA TUNTULUUA IV A

a (%

pvadaladlauuuuAavia nann13veNATIIATNaILITD
Juiindyarauuwazdoyaldu wnsesduiindyyi
wuulinszany wsestuiindoya wannnsvedssuunig

(v

auuuAITUaditlnsigy nlesTaladon stuunISy
Toya NaNNI5Y0IUNTANAABULUUATR YU
unasdnelul iedesaeuiiiou n3esiifingUadu deya
FumzuazaadnuazveaisslloTauuuAdva
ANAzLBYnT0Iln LUUAIN 6RT1TNA0879 LOUAY
nsneasadfieliidlandnnsveans esiauuuAina
TuuuAsesRe Az sy U

Principles of measuring electrical variables using
digital techniques for direct and alternating current
such as voltage, current, frequency, period,
resistance, and impedance. Principles of measuring
devices that display digital numbers and graphics,
such as digital VOM meters, digital oscilloscopes,
etc. Principles of meters that can record signals

and data such as Paperless signal recorder, and

data logger. Principles of modern digital

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



NaN13L3u3sEAUTIEIV:

Ultimate Learning Outcome:

measurement systems such as Virtual Instruments
and data acquisition systems. Principles of digital
test equipment such as power supplies,
calibrators, and Arbitrary waveform generators.
Specifications and characteristics of digital
measuring instruments include bit resolution,
bandwidth, sampling rate, etc. Experiment to
understand the principles of digital measuring

devices as a single device and a system.

1. @usaeSungrannsmyiauaznaaaule

2. anunsneenuuunseA1uIunIoltnuaunsallagld
NANNIINITINLALNAFDU

3. ansalieseidagmiinannsinwasaaausgig
Ananng

4. ansnlvdeiausiuzrsausul RN sinuasnaaeul
AtulneldndnnisnisTauasnngou

5. @150 easni o dussaen1seS eI ausseY
Tng99arannITinlazndau

6. uanalmsiuaNaInsatunsyauduiy

7. u@na I IIUAN D3 85T TUMALITIOIUTTUADIV TN
1019005 U1INANNIT 8ankuUy 17 JtATIviuas

Usudguaiosinuagszuuiliimaiawuuddadimiy

mMsianaznaaauls

STAUNISWRIUT PLOs ¥895183%1 (Level): SPLO1-A(l), SPLO1-B(I), SPLO1-C(I), SPLO4G-A(l),

SPLO4-B(I), PLO5
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(Menlneuasn1wndng):

INC 232

TRl EEATAY
Signals and Systems
3(3-0-6)

3B 1IVVIAY

p—

3]

NUgUF Y IULAEITUY AUFUTUSIENINedy I
unmuasdyyiniending Ussianvesdygyin
Usgianvesssuvaunsunsiosuaznisulassies
wuusienios nswlasanvatswaznisldaudniu
Aaszisruusuudaduneid ogldiugdsuniuiian
flafidu nmsmevanemsAMNAvesTEUULUUT Al
WasummnaT wqwﬁmsmuﬂ?ﬁuami wlasTiesiuy
nanlsiseiiles MmsuvasFiesuuulideidos msuvag
UEALAZATTUNUTEUUAIBUIANTIUALN DS WA T
flafdunsnevaueadsruivesssuusuuladull
oflesliiUdsunuial Msuszananadyy UL
lisaiiloaiefinsesdygios nseenuuuilawes
ok

Basic signals and systems, a relationship between
input signal and output signals, signal types and
system types, Convolution, Continuous-time
Fourier series and Fourier transform, the Laplace
transform and its application to analyse
continuous-time linear time invariant systems,
Frequency response functions of linear time
invariant systems, Sampling theorem, Discrete-
time Fourier transform, Discrete Fourier transform,
z-transform and z-transfer function

representations, Frequency response functions of

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



NANTSISBUTTEAUTIEIY:

Ultimate Learning Outcome:

discrete-time linear time invariant systems,

Introduction to filter design.

LannsaldeunsunsiesluniseSvedyyrugiaiu
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2. anunsalinsuuasnsieswuuiantisaiiaataznis
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STAUNISWRIUN PLOs ¥8951873%1 (Level): SPLO1-A(l), SPLO1-B(I), SPLO1-C(I)
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INC 235
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System Modelling and Analysis

3(2-2-6)

$16791U9AY

aid]

watnvossruud o9y wuuTianndudu nsadng
WUUINaB9wesEUULTana Wi vedlua Weanuseu
wazsEUU dnswWasunlasseninalaiuy n1swina

v ¢

\wwagvetuuaewdnain lngldaunisigaeywus
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Introduction to System Dynamics, Linear Models.
Modelling of Mechanical, Electrical, Fluid, Thermal
System and Inter-Domain Systems. Solution
methods for dynamic models using differential
equation, and Laplace transform. Introduction to
State-Variable Models and Simulation Methods.

Transient response. Block diagram. Introduction to

Transfer Function and Analysis

A3kt NIRdnmanswarIAINIINAIEAIIUNIT

A5 UUT1ADITEUUTIIAINTTUBALANNITOLEAILIA

WiudsngAnssuvesszuuty 9 vulawualls

2. ansaUssendldmealadeivadinlunisinssiuag

UsEUNISABUANBIVBITTUUTLAULA
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AATIZANGANTIUVDITZUULTAEULR
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STAUNISWRIUN PLOs ¥895183%1 (Level): SPLO1-A(), SPLO1-B())
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INC 241

WATANITANUIUFINTUIAING

Computational Techniques for Engineers

3(3-0-6)

516739109FU

Taigl

11908 uTUTLATUL DN1SAIUIIUL MATLAB 115
WEAITIUIUVUADNNILADS I5NITANUIALT IR A
ALAAIALAG BT AT NIATUNITVOLINADS
UAZLIAZNG TEUUANATTNAY NITRIAINDUTDITEUY
dunsiudulagendumatinvesivaslaidaudu n1g
Uszanaalugnuazuenddy sziieuismasasston
fgauuuiadu nsmeysiuguazUsiusifaiias
AMBULTIRIATVRIANNT TR USAT Y
Computational ~ Programming  in  MATLAB,
Representation of numbers on computers,
Numerical methods, Numerical errors, Vectors and
matrix operations, Systems of linear equations,
Solutions of systems of linear equations by linear
algebra  techniques, Interpolation  and
extrapolation, Linear least-squares method,
Numerical  differentiation  and  integration,
Numerical solutions of ODEs

a =

_90NWUUTUSLNSULAL D AN TIUT bU bUN1SAIUINLTS

—_

daan Tagldnuneufinmeitugs 1wy MATLAB v3e
wdY 9 Afleuwi

2. annsaidenlddsmsmuandiaviimunzay Tag
AT909UATUAIUNTNYINTAITATUIU WAZATUAINM

AANALARDULTIA AV RNV ULS
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Ultimate Learning Outcome: annsadenldismsdunifiendtaymmadanssy
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STAUNISWAIUN PLOs ¥895183%1 (Level): SPLO1-A(), SPLO1-B())
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(Menlnguaznendenge):

INC 252

nsruANmIsnzwuulUsunIule

Programmable Logic Control

3(2-2-4)
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nszsin1Tn1elia Adunemes Aanszyin1Tuuy
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Overview of sequence control and its industrial
applications, History of automation, Basic
mathematics and logic (Binary logic operations,
Digital operations,Base, Number representation,
Basic computer arithmetic and coding), Common
sensors for industrial automation, Basic control

components  (Timer & counter, Hard wire

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



control),Safety components, Control circuits,
Motor control, Pneumatic components and
circuits, Electric actuator, motor drives, Basic logic
operation, Overview and classification of PLC, PLC
applications, Programming unit and PC Software,
Standard programming language IEC 61131-3,
Addressing, Timer, Counter, Problem analysis and
program structure and object design, Data
processing operation, basic data
communication,Local Human Machine Interface
(HMI)
Nan13L3euIsEAUTIEIv:

L@U1500 8 WAy TLAT1EY 19AIAIUAN ATNWUY
Ymnssufisvualiile

2. @150 g ulusunsy AIUUINIITIU IEC61131-3
soe5uUsEUUAIUANTINALENTE (1/0 <500 points)

3. aunsauTuwssianIuay PLC Tanansalialunis
Feusefirmualile

4. arusaldeulusunsunisianinadiunousyanu
spysyuiuasiniesingesnedne

Ultimate Learning Outcome: A1U1I00DNUUY WA IAN5ER TEUUAIUANTUIALAN

1o wazaiu150tdaulusunsuaIuuIngIgIu Lae
nnaeunadng ieldiuszuudnanldosamngan

STAUNISNRIUT PLOs ¥8951873%91 (Level): SPLO1-C(I)

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



SWEIVN:

Foedvr (mwlne):
Fosedv (nMwdengw):
FUURUBAA:
UTNNUDI51897%97:
se3vfigeasoudounth:
AN95UNYIIIVN

(Menlneuasn1wndng):

NANTSISBUTTEAUTIEIY:

Ultimate Learning Outcome:

INC271

1ASRULUUYTINIT 1

Mini-Project 1

3(2-2-6)

FeAYTeAY

Laidl

Tassanuiiysanmsseninadvndidnnsednd Adva
waz N1slUsknIuABNdiames Undnwazgnuuudu

a

nauges wavasleUURasdduniseanuuurazaing
gunsalmslandiidvua
Students will be assigned in groups and work on a
project that requires knowledge of electronics,
digital systems, and computer programming.

1. awsausegndldanuy i susnauinduiiduaiy
Wifnlunisidenldgunsal oenuuuas senuLUY
waziBoulusunsuitenisiauasmunuotisield

2. aunsofuridoyafifeadeaiiuuaniiGousn e
Telumseonuuulsasiaz@eulusunsule

3. @1N1T009NLUUNTNAFBUILATIZANANITNAADULAE
witmniwswaziusunsufioanuuuld

4. gnunsedanismaulungusiuiuliegiadussuy
AN15009NWUUNAT wanidoulusunsuiiioadnessuy
saludRrunsyhauduiinlaiausnasulaogied

Ysgansnn

STAUNISWRIUN PLOs ¥8951873%1 (Level): SPLO1-A(), SPLO1-B(I), SPLO1-C(I), SPLO3-A(l),

SPLO3-B(1), SPLO4-A(I), SPLO4-B(1)
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SWEIVN:

Foedvr (mwlne):
Fosedv (nMwdengw):
FUURUBAA:
UTNNUDI51897%97:
se3vfigeasoudounth:

ANa5U1851873UN

(Menlneuasn1wndng):

NANTSISBUTTEAUTIEIY:

Ultimate Learning Outcome:

—_

INC 331

NT9DNLUUIZUUAIUAN

Control System Design

3(3-0-6)

3183 3YT9AU

Taigl
nunIuUsELaAnnITAIUANLUUILTALaEI9Un
NAMDUAUDIVDITEUULAZIADEININ N1TWILUUAIAY
vesszuuiieldluniseonuuufeuay nMsiaTigh
wareBNLUUTTUUAUANKUUANAdnIaeldITN TR
TN MTAATILNUATDBNUUUTEUUAIUANAILINATA
vulawuaud MsadauasUseduaussouguainis
AIUANAIETONTILISEMTUNNTORNLUY

Review of principles of open-loop and closed-loop
control, stability and time response analysis.
System modelling for control design. Root-locus
analysis and design.  Analysis and design of
common compensator structures using frequency
response  methods.  Implementation  and
evaluation of control strategies on computer-

aided design software.

41113005 UENanN1Tin 9unsainseLAsalioindn

wlseina q Tuamgmamnssule

2. ansoeusaisltiugunsaliniugiula

3. awnsnesunenaiienldeunsalnuderinuala

ﬁ’]ll']iﬂ@’e)ﬂLLUUGT’JWJUQQJLLUUﬂﬁ’]ﬁﬁﬂ‘W%@NVI@ﬁ@U

wagllATIzvaNTIaULYRIIAIUANTIoRnL UL

STAUNITWAILY PLOs 289518291 (Level): SPLO1-A(UI), SPLO1-B(UI), SPLO1-C(UI)

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



SHEIYN:

9518391 ("Mwlne):
93519291 (NE199Ng.):
UIUNUILAR:

UsLNVD95183%7:

18973 INA DU YUNDUNTIN:

AN95U185183U7

(M lnsuasnuidenge):

INC 341
AMseRNLUULArIAILITEUUaNRINaEMmId T UsTUY
SR LUNR

Embedded System Design and Development for
Automation Systems

3 (2-2-6)

$1873%1U9AY

INC 124 nM599NLUUSEUUAITA wag INC 221 1annse
indifesfudmivgunsainsnduuasasasusuuss
Teyey 16

1ASIAT19UDITEVUALDINANIAT AT LAy
AMuIAeuRNABI 8 U q dmsvanesnailafa n1s

[ (%

DONLUULATWAI LIS ULISEINTUTTUUTALULA NS

2

as1auavUsyananadyyufilvialazeunden waie
mim‘Uﬂ:umiﬁﬂmwaﬂqﬂﬂiﬂh%ﬂnm A1508NWUU
wazwaunisuws laeldlWludainnuuedu nas
ponkuukazNaunisuwsavldinaiinn1sduaae
wnmsal nsdeansteyasevindulasuazgunsalie
waslagldluslnaeauinsgiu nsdeansuasineu
SAuTDIaNeINalNfILaZADUNILADS

Embedded system architecture, C language and
other computer languages for embedded systems,
Firmware design and development for automation
systems, Signal generation and processing (both
digital and analog signals), Device control using
time-constraint techniques, Firmware design and
development using Event-driven techniques,
Microcontroller and connected devices

communication  using  standard  protocols,

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



NANTSISBUTTEAUTIEIY:

Ultimate Learning Outcome:

Embedded system and computer communication

and cooperation.

1. gnansanaunilsuwsifioaddyaauazlszaiana
dynundvanazeunden

2. anunsanauiisuwasiaeldinedanistusieiveninl
e

3. annsaiauil fuuaddmsunisd eanstoyadu
gUNIalFaNILAZABLTILADS LA

4. @15009NLUULAZAT 19T UVANDINaNaf @ U SU
JEUUMIUANSALLTALG

5. @nsalsulusunsun e ddmsvaussnailaiale
ansaRauLilsuuadvesanesnallsiuiieldsyuy

AIUANSALUIRLA

STAUNISWRIUN PLOs ¥8951873%1 (Level): PLO1-A(l), PLO2-A()

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



SHEIYN:

9518391 ("Mwlne):
93519291 (NE199Ng.):
UIUNUILAR:
UsLNVD95183%7:

18973 INA DU YUNDUNTIN:

AN95U18518737

(Mulnsuasnuidenge):

NaN13IU3sEAUTIE IV

INC 342
szuvanesnadafadmsudumnesiinuesassng olu
AMAAFINNTTU

Embedded Systems for Industrial Internet-of-
Things

3 (2-2-6)

183v109AY

INC 341 N1599NUUULATNAIUITZUUANDINAH 967
FMSUTEUUORLUITA
duINaleiIdmIuTEUUBUIMBSIUN DG E 1ATINY
Sumesiunuaznisdeansieya anuvasadsluszuy
Bumesidn NSRS vesaLBInalefd sy
gunsaidumesiuneensed n1s5d eansdesauuy
lAaleua-185viies 1Uslanead musussuudumnesiin
YDIATING msﬁamsﬁﬁaaﬂamaaqﬂmaﬁauamaﬂa@fn
fuszuuAaIs mmamﬂﬁau%’ay@u,awsxmama
TBUANULIATDTI N1TRBNUUULAZITAILALDINAR G
Tveuluszuudumesidnvesassnd wdmsu
NENNTIU

Embedded systems for Internet-of-Things, Internet
network and data communication, Internet
security, Embedded firmware development for
Internet-of-Things  devices, Client-server data
communication,  Internet-of-Things  protocols,
Embedded  devices and cloud @ system
communication, Real-time data exchange and
data processing, Embedded systems design and

development for Industrial Internet-of-Things.

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



1 annsadeuldsunsuneuiiumofiflewaniiisuuas
dususvuuanemailinla

2. ausneenuuukazimuIgUnsalBumesiivessed
dusvanamnssula

3. annseiaLFisInSifiedeansuarUszananadoya
RHIELRDEN ]

4. anunsaRmuilSuuad il owaniud sudeyaduszuy
AATIALA

Ultimate Learning Outcome: a15008NLUUKAZ TR UNIAIBUWOSLTRYDIATIN

AsdmiuszuUnTITInlazAUANREINTTY

STAUNITWAILY PLOs 289518391 (Level): PLO1-A(l), PLO2-A()

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



SWEIVN:

Foedvr (mwlne):
Fosedv (nMwdengw):
FUURUBAA:
UTNNUDI51897%97:
sevfigeaseudounti
AN95UNYIIIVN

(Menlneuasn1wndings)

NaN1TI3EUITEAUTIEIY

Ultimate Learning Outcome:

INC 354

MIIANTLUIUNNTNIRAFINATTY

Industrial Process Measurement

3(2-2-6)

31879V 1TIAU

Taigl

LUzUINIRTING D ﬁamLLazmmumaﬁugm%aqmi

Tn aauandmnsosdiadn Anuliuiueunisin n1sin

ungdl, Us9, uselalagn1siAdaud, AU, 809

o)l

nslva, sedu way w3esiledinTied nsidenuas
fnsaedosiiotadessu Ufthnisnista

Introduction to metrology engineering, basic
concepts of measurement. Instrument
characteristics. Uncertainty analysis. temperature,
force, torque, motion, pressure, flow
measurements and  analytical  instrument.

Selection and Installation Industrial measurement

laboratories

—_

41113005 UENEanNN1TIn 9UnIainseLAIaslioTnsn

wlseina 9 Tuamgmamnssuls

2. ansontensaieldiugunsaiinnugule
3. aunsnesuneasiionldaunsalnuderivunle
arursatdenaUnsal Taduuslunszuiunis

PREMNIIUMNTOMUUALIDE LN EY

STAUNITWAILT PLOs ¥89518391 (Level): SPLO1-A(), SPLO2-A(I)
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SHEIYN:

9518391 ("Mwlne):

Fosedw (nMwdenge):
FUURUBAA:
UTNNUDI5187%7:
sedvdideaiounounti:

AN95U18518730

(Menlneuasn1ewndang):

NANTSISBUTTEAUTIEIY:

—_

INC 356

M JEULUUTZUUAMUANNTEUUMTUazIATasiTo T
Process Control System and Instrumentation
Drawing

1(0-3-3)

F183v108AU

Taigd
WUEUINSTYURUUTEUUATUANNTEUIUNITLAL SEUY

A3 09l oTn dyanwal wazA1YD LNUATW P&ID

LHUAINNTITY97U (SAMA) LWNUATWAITUEAST R4

[
(Y t%

WNUANAU UAT WUUNISAARY AATUAL LUUAINETY
ngnaeinsdasiu ﬂgmm%msﬁmuﬂﬁuﬁé’umw
ForMUAF INUTTONIMUANINTIFIUVBIVIBLALANT
\Aiuvie uazannsgIudy q Mietes

Introduction to process control and
instrumentation drawing. Process control and
instrumentation  equipment.  Symbols  and
abbreviations. P&ID diagram. functional diagram
(SAMA  diagram), location plan, loop diagram,
installation drawing, control cabinet, cable routing
diagram. Protection code. Hazardous area Code.

Color code. Piping specifications and related

standard.

'
L3

LAU1509F U8 8N UNUNT kA FUa NI bY hnu

£

gunsalsne q NglussuumuaANNITTUIUNMTUALSEUY

ERRARRI

241419085 U18NANNITLIT g ULUUTEUUAIUAY

ASTUIUNNTHALIEUULATDILDIN
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3. 471130 B ULUUTEUUATUANNTEUIUNITUAZ TEUL
\n3esilednle
Ultimate Learning Outcome: 211150 UE UKV VAL TLATIENLUUTEUUATUANNUIY
nsnsgeavnssuld wazaunsaudiluwuuliduly
aunsgulaegmINgay

STAUNISWRIUN PLOs 92951873%1 (Level): SPLO1-B()

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



SWEIVN:

Foedvr (mwlne):
Fosedv (nMwdengw):
FUURUBAA:
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ANa5U1851873UN
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NaN13L3u3sEAUTIEIV:

—_

INC 357

N1390NwUUL SN USALULR

Factory Automation Design

3(2-3-4)

F183v108AU

Taigl

TUsunsu IEC 61131-3 9 ugs n1sfudsdona n1s
Foudeuyudduiaiosdns HMI n1sauguieesa
ﬁuﬂuﬁlﬁmﬁu iwumuqml,azébami SCADA N1
AIUAL MTIVADU LAY dims isuumimﬁmwmﬂum
PIUATFIU ISA 588 LD asu nsdeansteyaseiy
159974 way IT, OPC Madausenuy WEB, lloTA31u
Uasnstelassunond osdu TPS, TPM, TOM uay 113
DONWUU KA N1591809 5¥UU LEAN AUTOMATION
ey

Advance IEC 61131-3 programming language, data
communication, and simple Human-Machine-
Interface (HMI) , servo control, introduction to
robotic, large scale supervisory data acquisition
and control system (SCADA), introduction to
production batch execution, control and
monitoring standard ISA S88. Plant floor and IT
data communication,

OPC, web based interface, lloT, introduction to
network security. Introduction to TPS, TPM, TQM
and LEAN AUTOMATION system and simulation

and design.

-a1nsneenuuuUkarysELiiuszuuAIuANSRluTANI

PAFINNIIN
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2. 41130 NKITIEUUAILANAMTUNITAIUAY
N3LUIUNTULALERAMNITUUTENOY

3.41015008NUUULar Ui UNTEUIUNIST LEAN
AUTOMATION 1¥aedul#

4. 8107150 NMUIGONUIT TEUUAIUANAINTU LEAN
AUTOMATION 1¥asdul#

Ultimate Learning Outcome: A1U1I00DNUUY Uaz IaN5eh ssuumIuaAudnlulf

n13gaa1nnssuld wazausaeulusunsuniy
UMWY Wae edeunadns tieldnuszuuding
pogamunzay

STAUNISWRIUN PLOs ¥895183%1 (Level): SPLO2-B (1)

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



SWEIVN:

Foedvr (mwlne):
Fosedv (nMwdengw):
FUURUBAA:
UTNNUDI51897%97:
sevfigeaseudounti

ANa5U1851873UN

(Menlneuasn1wndng):

NANTSISBUTTEAUTIEIY:

INC 358

ARG NIUIMINTUALNITAIUANANAN

Basic Engineering Statistics and Quality Control
3(3-0-6)

3B 1IVVIAY

p—

1
H

Nugruanuiendu fudsduaoiles duusgulal
deillos Madiiudsdy fulsduuuy varomuys
HIAFUAUNUIMULTIN NTEUIUNITEY N1TTIUTIY
wazdan1stoya 1a3 eadenisadddmiunisdisnm
TaY A N1TNAABUANUAFIU LUzUINITAIUAY
NT2UIUMIBIala uHuInsla uwugilfiisan
WHHATAIUANLT I ULUS WHUATAIUANAMANYMY
AMUANNITOVDINTLUIUNTT NTSUIUNITIATARUY
nanefIlg

Fundamental of probability, Continuous random
variables, Discrete random variable,

Random generator, Multiple random variables,
Joint density function, Random process, Data
gathering and wranging, Statistical tool for data
exploration, Hypothesis testing, Introduction to
statistical process control (SPC), Pareto diagram,
Cause and Effect diagram, Variable control charts,
Attribute control charts, Process

capability, Multivariable statistical process

control.

1. anunsnesungkariin e idoyaatninvuavla

2. ANHNI0BTUILAYIATIEVNITHER/NTATUANAMAIN

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



3. aunsaUszgndlduuudnaesdoyanadfussiiana
foyadiimuslle
Ultimate Learning Outcome: A115005U"Y ATIEA LLaxﬂizmaNa%’a;&a L‘ﬁami
AUALAAAINTEUIUNT Tnendelndesilensada

Ipogramnunzay

STAUNISNRIUT PLOs ¥89351873%7 (Level): SPLO2-A()

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)
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Fosedv (nwdenge):
FUURUBAA:
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183U NABUIIUNDUNTIN:

AN95U1851837

(M lnsuasnuidengs):

NANTSISBUTTEAUTIEIY:

INC 359
ANOOALUUNIZUIUNTORLUNRA
Process Automation Design
3(2-2-6)

31879V 1TIAU

INC 331 N159BNLUUTFUUAIUAN 1130 LTEUWN

‘LTEJ’UJLLaSF]QWQJ%MWEJGU’EJQLLU’]ﬁﬂGLUﬂ’W’PJE]ﬂLL‘U‘U
NITUIUNIRTUHINIFIUVDN ISA "Emiwﬁuazaamwu
WUU2NTEUIUAITAIUAN: T¥UUAIUANILTA SsUU
ﬂ’]UﬂNLLUULLﬂﬁLﬂVI i%UUﬂ’JUﬂNLLUUI@L’]@ﬁiﬁ YU
AIuANLUUAUAMSUY seuuasuauwuutouludnant
warszuUiitduanadmatenaardygaueen
Na18M18 TLASIEM LAz onLUUUUlALluUNIg
AnAanswaluIURUR

Industrial  process control  philosophy and
definition referring to ISA standard, Analysis and
design in industrial process control philosophy:
single loop, cascade, ratio, override, split-range,
feed-forward, and MIMO control, Analysis and

design in both mathematical domain and practical

implementations.

NN AU LUSUATUAINLUIAATUATOR LU

N38UIUNITAIUA N (process control philosophy)

AuTarUale

2.8413715085 U1gwarIiAs1zvkulAaluN1SeaNLUUY

N38UIUNITAIUA N (process control philosophy)

AuTarUale
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3. ansnidenldgunsaiiivunzandu uuidalunig
PBNULUUNTLUIUNITAIUA Y (process control
philosophy) audanuale

4.8730715099NWUY WUIAALUAITORNRUUNTEUIUNTT
A2UAL (process control philosophy) ATUTOAINUA
YBINTEUIUNS (process requirements) e

Ultimate Learning Outcome: AU1503LA5129 P&ID WeulUskNsuAIUAN 31889

NILUIUMS WagUTuuasan PID dmiunisaiuAuiuy
single loop 161

STAUNISWRIUN PLOs ¥9951873%1 (Level): SPLO2-A(UI), SPLO2-B(UI)

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)
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Foedvr (mwlne):
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FUURUBAA:
UTNNUDI51897%97:
se3vfigeasoudounth:

ANa5U1851873UN

(Menlneuasn1wndng):

INC 365

wialuladlsunlva

Digital factory technologies

3(3-0-6)

$167391ITIAY

laidl

Tainadedewes OSI (7 sedv) Augrunisdeansteya

n1suengiatuweuzaantarAdia 35n15AuAY

0an19d 0d13 (Master Slave/Token Passing/CSMA)

o
[

Funisdearstoyauvuliats Wslnnoaszdudu
\wetnsnartutindstioya nsfeasdeya uuulfane
Tutaa 1SA95 Tuduszuus mlud@ 1A oY 18526 U
Wwulwes Ao TEAvaUnTal LATEUNETEAUNYIY
AIUAY LATRTNBLULTRSLUULTA1Y TalAauITni
gma1nniTU (OLE for process control) b# Alulad
gutoya waluladiiu N1sUsziawuunanIf sEuy
TAN19N15NER ANUasnABsEUULAS 0918 Ty
gnlul@ szuudnnisainulaonds wazinalulad
RE1NITU 4.0

OSI reference model (7 layers), Fundamentals of
data communication, Analog and Digital
modulation, Medium Access Control methods
(Master Slave/Token Passing/CSMA), Network and
Transport protocols, Wireless data
communication, ISA 95 Model in automation,
Sensor networks, Fieldbus Networks, Control Level
Networks, Wireless Sensor Networks, Industrial
Middleware (OLE for process control), Database

Technology, Web Technology, Cloud Computing,

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



NANTSISBUTTEAUTIEIY:

Ultimate Learning Outcome:

MES, Cyber Security in Automation, Functional

Safety System, and Industry 4.0 Technology.

1. @unsneanuuvandnenssusruusaluimdesdy
iunsideusiowuy classic 1/0 16

2. g@unsasenuuuaanenssuseuusaludid e edu
lasfinsldmalulaginiavisgnamnssuld (sensor
bus/ fieldbus/control bus/ wireless)

3. gunsapenuuuaanenssuseuusaludid e edu
Taedn sldwnalulad industrial middleware s¥uu
N53AnsTeyalsenu (PIMS) M3danisaiudasnsie
o

4. gsnsapenuuuaandnenssuseuusaludid e edu
Taednsldwmaluladd eusofuszuuled szuu
Cloud wagmsuszendliunyuaindmiugnamnssy

5. g1sapenuuUaannenssusruusaludid e edu
lnedissuu Safety instrumented systems Wusyuu
oy
annsaoonuuvanInenssusruUsalusiideduidl
mﬁmmsﬁaﬁ%’uﬁugm N5IANTTANNUaRAN YN

lowuas warnslisusanuszuuled

STAUNISNRIUT PLOs ¥8951873%91 (Level): SPLO2-A(l)
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Fosedv (nMwdengw):
FUURUBAA:
UTNNUDI51897%97:
se3vfigeasoudounth:

ANa5U1851873UN

(Menlneuasn1wndng):
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INC 371

1ASRTLLUUYTINTT 2

Mini-Project Il

3(2-2-6)

1831 0IAY

Taigl

TAsauiiysanmsseninmanssng 9 1wy funisia
wazUTzaaNadyyId N1T98NLUUTTUUSALUIR N9
doansuazuaninatoya 1udu ienswausEUY
(system integration) Tunsufdaymenalandfifivun
runsiheudungy

Students will be assigned to groups and will work
on a project that combines knowledge of several
technologies such as measurement and signal
processing, automatic system design, data
communication and visualisation to develop

solutions based on user needs.

1. awnsaszyUgymilaswdasmnudesnsdldiluisnis

uAlgmisnzaule

2. @13115080NLUULAYAS NTEUUTIRDUAUDIAIIUADINT

vobd Meldvednineng 9

3. @7U150MSIEBU ALY kAU TUNAINY LABU

MUTBAMUAYEITEULUT BBNRUULT Bl lATRaTUTN

AULVIREFUND

4.9n159An15LAS 99 URg 19T USEd NS AN H1UNIS

MAHULATUSINTINUTIUAUTY LDFIUDUHNAINTAY

MUUALIAT JUUTELIN HRSANTN

5. In15UsEliuduyuYe daTIM LAz UM SIANT S

2819 UTEANT NN
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6. @s0AeA AN WD T USEANB AN
Ultimate Learning Outcome: anusavheuduiinlunisnauszuudiieud Yy
MOUANBIANABINITRIELY Melddadndneie 4 ld
uaztauenaulaogsiiusya@nsaw
FEAUNITAAIUT PLOs ¥093187391 (Level): SPLO2-A(UI), SPLO2-B(UI), SPLO3-A(UI), SPLO3-
B(UI), SPLO4-A(ULI), SPLO4-B(UI), SPLO5(UI)
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SHEIYN: INC 381

Yase3n (Mwlne): NSHNIURAAIMNTTY
¥93183Y1 (NMe129NgY): Industrial Training
FUIURUIAN: 2(S/U)
UseNNuadsnedvn: $167391ITIAY
a vy = ' ] '
18IV IMABITBUNDURTN: Taigl
ANB3UNYTIEAY unAnwagdead i naululssinugeamnssy lidee
(Menlneuasn1wndng): N1 6 dUa i lurrstanafiey

All students are required to undergo industrial

training for a minimum period of six weeks during

University’s summer break.
NANTSISBUTTEAUTIEIY:

= ° a % v Y aaa
. NﬂNUﬂqTW’NqugﬂiﬂﬂqEﬂ@ﬂqiaLLaGUE]QLC\]’]WUWVW]Nﬂ'JWN

—_

Feey
2. WU Tive e IMazaS U TIITITN
3.U38gnd lAIUTNAIUTAINTIUTLUUATUANIUAY
wSeadletadmsuruiildsunaumneg
Ultimate Learning Outcome: a1unsvusfuiiusesauSuRnseusentii
anufilesunaumngle

STAUNISWRIUN PLOs ¥895183%1 (Level): SPLO4-AUI), SPLO4-B(UI), PLO5(UI)
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INC 382

NSIRTEALTEUITIATINU

Work Integrated Learning Preparation

2(S/U)

1831 0IAY

Taigd

VIANNTT WUIAA LAZNTFUIUNTVDILHULTEUSTIUNT
vy sudeudetduiiisades mnuffiugiuuas
wadalunsadasiu aruiiugiulunsufofau
nsdeansuazyweduiuS MsayAanaIw sEUY
nsusmsauanluanIulsenounis imAtaAng
UNAUD NTVYUTIYNU

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. Presentation Techniques. Report

writing.

N UNUIMATNTIVDIPULDILALAS 85T TUITITN

Alandnnis wunAalunisyinauluaniulsenaunis

Ll Na NAISYI9IUA 18AINUS UR AYBULAY

UsganSanluaniuusenaunisasa

STAUNISWRIUN PLOs ¥8951873%1 (Level): SPLO4-A(UI), SPLO4-B(UI), PLO5(UI)
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Ultimate Learning Outcome:

INC 471
NM3ANYILATIUAAINTIUNTINRAEAIUAY
Control and Instrumentation Engineering Project
Study

3(0-6-9)

183V UIAY

[V

dwsutindnwdanying

UnAnwIuAREAUYIENALYIINSIANTITolATIUN I
IMINTIUMITIAUATAIUAL ndurhmsfinuesnuuy
waras19lAsaun1elin1sAIUANYDI81915E
ERT VPN
An individual or a group of students proposes a
topic related to control and instrumentation
engineering, study the topic’s feasibility, and
design the overall system under the qualified
faculty supervision.

1. 8313005 VIBLUIAALAL IR ANT T LA S U9
GEEGTY

2. annsasypiidonsilassoiiiosunisinule

3. a11509amTsussui slaueiavelassaud
asoumaunsAnwanudululduazdunununisii
Tassuiidaiay

4. awnsalfuazdrsdanuvesfpuiildlulassnulsiogs
gnAeasLdgULUULNY

5. annsolduazuandiifiusy Touisideignses
a5y sann1sang ldannnisdunui egae
28nuwUUlATIUIUNITA N lAnIuTaN I MUAYR

1AS99Y
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STAUNISWAIUN PLOs ¥895183%1 (Level): SPLO2-A(A), SPLO3-A(UI), SPLO3-B(UI), SPLOA-
A(UI), SPLO4-B(UI)
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INC 473

NSYTAINITITEUIIINNNTYINN 1: 1ATeaU

Work Integrated Learning I: Project

6(0-18-12)

1831 0IAY

Taigl
fvualassnufnu i sanadgmfidfyvetesdng
wardnszikuamensuAdaiannsarilalunig
nul warUfoR nsmdsunsnulasesediuands
TrQUsEadA LuIRUAA I5n15ANT wNun1TvineIu
WATIUUTEUINTIETI8VDILATINULHULT BUF TIUNTT
v finsiSeuiuuuserdesariinduinuy v
TusAmnssussuumuauiaziaiesiioia 1ioldsu
Uszaunsalazuluviadlunsinadvdndens
Establishment of study projects stated the hot
issues of an organization. Analyzing both
theoretical and practical solutions, Proposal
preparing that clearly states objectives, ideas,
methodology, working plans, and estimated
budget of a co-operative study project. Continual
learning and practical skills in control systems and
instrumentation engineering works. Obtaining
experiences and  conceptual  thinking in

engineering careers.

A50ATIEY LaztlausuuIman g Taenns

Uszgndldnguiuwaznisujualuniaiminssussuy

muAuLazAToainnulasanunlasuteunela
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YAAINTA 1 A1NLT 82915y naa1uA A A nwly
Anaunazanensdlundnans
Ultimate Learning Outcome: ausadausiazasismsunlulymmaiens sy
szuumuANLazia3esilodn TasAndleisadossaums
FPANHIUNTINTUIF
s2AUNSHAILN PLOs 989518739 (Level):  SPLO2-A(A), SPLO2-B(A), SPLO3-A(UI), SPLO3-B(UI),

SPLO4-A(UI), SPLO4-B(UI), PLO5(A)
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INC 474

NSYTAINITIREUTIIMMTNINILL: A3

Work Integrated Learning II: Knowledge

3(0-6-9)

$167391ITIAY

Taidl
SougwadalunuduimnssuszvuiiiAadesiu
Jaymitlésunouming lunszuiunsiiouninug
ADUNITVNNIULAZ TN TIATINY SwdanaTia
Funsusmsiassmsimnssuosdu

Technical knowledge preparation in systems
engineering for instrumentation and control

systems. Basic engineering project management.

1. awnsaseyinguszasdvasnsinald

2. awnsafuai wazthiaueteya ssdmnuifiieites
fusndldsuieunnylé

3. aunsnesuILosAmL Ay igninieufdmsy
nsEnaula
a1saAuAd Unaueteya 03dAAN; wazesune

) A A P Y s Y 1 A a a
Pinwenetaaiuulinaulseg1ediusz@nsan

STAUNISWRIUN PLOs ¥9951873%1 (Level): SPLO3-A(UI), SPLO3-B(UI)
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INC 475

lasanudmnssumsinnazaiuay

Control and Instrumentation Engineering Project
3(0-6-9)

1831 0IAY

INC 471 n1sAnelasaudenssunsiawazaiuny
(Control and Instrumentation Engineering Project
Study)

Aufunissaiiiedniniv INC 471 nsAnulasaa
Jmnssumsiauazauau Weadssyuuiieenuuuly
Tafaauysaiidlummquiuasiteidunisian
Continue implementing the designed proposal
from INC 471 Control and Instrumentation
Engineering Project Study until the project is

completed in both theory and functionality.

L anunsaysunisesAnuikainueluddmnssy

myiawazarvausldlulasauiulgarela

2.anunsavssynaldinuelunisudlodgymnilunis

1AS997U

3. 41019090NLUUN1TNAABUAUT0YATLATIZINANTT

7NPADILAZ DT UNYANUNLIBVDINATNS TR

4. @501 LAUBNANT AN MEnsHaa1s sz le

Ultimate Learning Outcome:

STAUNISWRIUN PLOs ¥895183%1 (Level):

A1UTOYIUINITOIAANNS WAz nvEAUNTInLAY
AruAui aud T gviauduTainssuld ey
Usgandnw

SPLO2-A(A), SPLO2-B(A), SPLO3-A(UI), SPLO3-B(UI),
SPLO4-A(UI), SPLOA-B(UI), PLO5(A)
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INC 432
NITPYLNINYAIYDITEUY
System Identification
3(3-0-6)

SV NFBNAV

—

3idl

WUFIUVDINTTTEYLBNA NI VDITEUYU NUNIULT B9

ege

INMUUSURBILAE NzUIuMsduily Tavivesd
dyarauuuunensdieanisssutendnvaluuuld
Wde o3 MeIsNsnevausIneduadLazdy I

a

Fuiula Fanduius wagisnsieszvaunasy ns

ad o w o .24' ad o w

Uizmmﬁi’m’mﬁLﬁ@%ﬁasaﬁﬂﬂadaaﬂuaswqm 0N184
astpeiiganuuialy I5dudsiaiesile FFenanu
Hana1nueen1svinue nMsniluieaideaail lunaluy
pr5uluealuUeILlng  n1sUTENIaaUARSuAY
TULAaLUULE815 N1I1lATIasLazalnuaaslung
N139523aauluAa N1558ULeNanwallussuukUY
natgdunaLarnalgieing Jymniueenissey
onanwallumauf]un

Introduction to system identification. Review of
random signals and stochastic processes. White
noise, pseudo random binary sequences;
Nonparametric Identification, impulse and step
response methods. Correlation methods. Spectral
analysis methods. Parameter Estimation: least
squares, generalized least squares, instrumental
variables, prediction error methods. Dynamic

models: ARMA and ARMAX. AR spectral estimation.

Structure determination and order estimation.

BUIRINANT UIT.ATIN 302 ( 2 AANAN W.A.2567)



Model validation. MIMO system identification.
Practical issues in system identification.
NANTSISBUTTEAUTIEIY: ansnUsrndmguiiflessyiendnuaivesszuuly
msutammadmnssuldsuiannsadesloinis
TFunsseyiendnualdmsuausunMsaIuANsTUY
Ultimate Learning Outcome: annsaldimadansseytendnvasiieuddymdiy
estimation waz control s

STAUNISNAIUN PLOs 92951873%1 (Level): PLO6(A)
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noumMImuAnaliylnimeITuTglianue
Modern Control Theory Using State Space
Method

3(3-0-6)

FIUIVUADNAIV

laid

¥
6 A

ANNNTLAYAMUIANIUY  LUNTNDWUFIU LU N15UIN

L]
v

WU N3

s

aunnd 19 AUANIBVDILTIA LIALADS
AusUBUUgady fedduveuuning Ananizuaz
NNWBSIANIE ATNBUYBIFUNITANILY LENITAINVBS
JTUU mmmmiﬂumﬁmu@uLLaxmmmmsami
10 aouzn1ely ANUEIRUGTENINEUNTTEUULAE
#endunisatelew nseentuudlInIuANtaundy
wazN1TeanLUUATIARILUTAO U nsLTTUTINSY
LLamu,a‘ULﬁaaamwuﬁ"m’mﬂmaﬁmeﬁiw‘u

State equations and state variables, Matrix
operation, Rank, Linear dependency, Vector,
basis, Linear operator, Functions of matrices,
Eigenvalue and Eigenvectors, Solution of state
equations,  Stability — of  linear  systems,
Controlability and Observability, Transformation
of state equations and transfer functions, Linear
feedback design (state feedback, output feedback
and observer design), Matlab program forstate

space system design.

1. anunsoassuunassssunluguiuuligianuela
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2. 8101907 LATIEV NOA NTIUNITABUAUBILA Y
ANANYUVBITTUUIYY Lafiesan Aduanunsaly
msauaule (Judy

3. ansnoenuUUTIAmIUALLi s UAusEUUTUgULUY
UsgianuzlvilAangAnssunisnevaussniud
foansla

a

Ultimate Learning Outcome: anansaeenuuumAIugNdsvsussuulusukuuUTd
anuzii ol szuuingAngsunIsnouauInIufl
#9IN13

STAUNISNAIUT PLOs ¥8951873%91 (Level): PLOG6(A)
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INC 435

NAAEAS UUUTIABY
WAZNTTIIABINITTINIIUVDIULUAAAINT T
Mechanics, Modelling, and Simulation of
Industrial Robots

3(3-0-6)

18V NEDNEIUN

Taid

arwdidestuienfurusuionamnssy sudnada
YBIVULUF FAAIAATVDIUYIUNG FAAIANTVBILYUNA
Wi wamansvowauna anufidesiuieaiuns
ATUANYUEUA

Introduction to Industrial Robots, robot reference
frames, manipulator kinematics, Inverse
manipulator  kinematics, and  Manipulator

dynamics; Introduction to robot control

1. annsadenuasldnuueudlinsaiudenvun

2. 843150741 N1 T UV U UA LUnad V999 a
AERS LA NAAIENS

3. @UNI0AIVANYUEUALYIIAUA IR UsaeAla
AN0190TLATIZMRAEAIVANY UBUA LT YT191UA Y

TagUszasale

STAUNISNRIUT PLOs ¥8951873%1 (Level): PLO6(UI)
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mi’mLLmumim?{auﬁLLazmimuamvjuauﬁ

Robot Motion Planning and Control

3 (3-0-6)

FIEIYUFDNAIV

INC 435 narians Wuud1and kagn15971a09n15v9U
VDIWUHUAAAMNTTU NIBLALUWN
MU SLAA BuTivewiususd TBnsnIaLagns
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Motion Planning of Robot, Grid and Sampling
method, Robot Control, Motion Control with

Velocity Inputs, Motion Control with Torque or

Force Inputs, Hybrid Motion-Force Control

1. 83150 NUN UM TLAT B LTIV UL URAIETENAS )

1ot

2. @N1NT0AIUANVUEUARIEBUNAANIILET NESANSOTS

1ot
ANUITAIINBHUNITLAR DUT LATAIUANY UEUH AL

Taguazasdle

STAUNISWRIUN PLOs ¥8951873%1 (Level): PLO6(A)
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INC 437
NTIATINLALEDNHUUTEUUAIUANLU UKD
Analysis and Design of Linear Control Systems

3 (3-0-6)

I UFDNAIV

Taigd

arwiiugruisfunninesuasiuaing flaituves
WASAY  ANLDIZAATLINABTIANZAY N1TUUASLUY
AATE ANTILUUTIA0IVDITTUUNATA aunITLaza?
WUSADIUE ATMOUVDIANNITANIUY LADETAINTD
FEUU AIUAINII0LUAITAIUALLAEAIINAINTT LY
MIAILNA NTRBNLUUAIATUANWUUYBUNdUAD WY
nTRnNLUURIdINARILUTEa U A1TlTlUTIATY
MATLAB LileAlas g ilageeniuuszuuaAIuay
Fundamental Knowledges of Vectors and Matrices,
Functions  of  matrices, Eigenvalue  and
Eigenvectors, Similarity Transform, Modeling of
Dynamical Systems, State Equations and State
Variables, Solution of State Equations, Stability of
Linear Systems, Controllability and Observability,
State Feedback Control Design, State Observer
Design, MATLAB Programming for Control System
Analysis and Design.

ANUISDAS I UUINABIVDITEUUNATABUULT Bbd Ulu

suluuUTQHanuy

2. 810130 NATILVNGFNTTUNITADUAUBIUAL AMAN WU

YossvuuBadulusUsuuUTianuy
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Ultimate Learning Outcome: A1119089 19U UUTIA0I TLATITUNANTIN WAy
2ONLUUAIAIUANTRITEUULTRE TnsanAareniuas
AUINTUEG LU MATLAB 1d

STAUNISWRAIUN PLOs ¥8951873%1 (Level): PLO6(A)
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INC 441

MseenkuY Ul uay UX
dmuneundaduluninrgramnssy

Ul and UX design for Industrial Applications
3(3-0-6)

583U NAONEAIU

Laidl

mnufiRgfuLeUndladunuuding 4 mseonuuvdy

a I v

Anseug Yy (User Interface) n15e08nuuuLaUnaLa
Fulit oas19UszaunTal A A TA AU 199U (User
Experience) N1334AT1WAUABINTTUBI 1Y (User
Requirement) \onnseenuuUkaziALI Ul way UX
msldnsldiasosiio Wsunsumeufinmes) anienng
dmsun1seaniuu Ul uag UX Ussgnandnnisves Ul
waz UX Wi ogonuuusasiauuoundiadudmniy
NARAFINNTTH 119714 BuagNISUILALDUNAITY
WUURODNIN

Knowledge in diverse applications, User Interface
(Ul) design, User Experience (UX) design, User
Requirement Analysis for Ul and UX, Proficient
utilization of Ul and UX design software tools,
Applying UX and UX to design and develop
industrial applications, Professional

documentation and presentation skills.

_@N1190990kUU Ul kag UX taaulandnnvun

aunsaldeSesiiaiannnwuy Ul kay UX tan1ude

AUNUA

3. a1usneenuuueUndintudmsuningaainssuld

ANUVBANNUA
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FEAUNITWAILN PLOs 989518391 (Level): SPLO3-A(), SPLO3-B(1), SPLOG-A(I), SPLO4-B(l),
PLO6(UI)
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INC 442
MINAULIULoUNALATUd M UTE UUOR LULTA
Web-based Application for Automation Systems
3(3-0-6)

FIEIYUFDNAIV

Taigl

AudiAiuiuteundlnduussineng q nsiin
TuneUndtar ulaele” HTML, CSS way
JavaScript/TypeScript N1509NLUULATNAUNIULOY
wamdulivihauldvugunsallivainuans msiaw
uweundadulagldlavaniuazisuiseadelnd
nseenuuudiasenullddmTussuuanludf N3
¥ ousauazuaniud suteyaduldswines n1s
Uszaianat ey akagnIshanINavaya N1500NKkUY
wazWau vk Undiadudnsussuusnluli@
Knowledge in various web applications, Web
application development using HTML, CSS and
JavaScript/TypeScript, Web application design and
development to support various device types,
Web application development using modern
libraries and frameworks, Server communication
and data exchange, Data processing and
visualization, Web application design and

development for automation systems.

1. @nunsasuldswnsuiiawaunivweunandulaely

HTML, CSS wag JavaScript/TypeScript

2. @unsan sl vwaundwndulaeldlavans wasy

wisusaasslusmutaium
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Ultimate Learning Outcome: #1150 W AU ULBUNE AT UA NS UTEUUS P luLTR
aususzuusalud@lanudeniviun
FZAUNITWAILN PLOs 989318391 (Level): SPLO3-A(), SPLO3-B(1), SPLOG-A(I), SPLO4-B(l),
PLO6(UI)
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INC 452

ATRDNLUUIAINTTUNAUTZUY

Engineering design of systems integration

3 (3-0-6)

FIEIYUFDNAIV

Taigd

UsztanlATIN1s1193mnT sy tWaaonkuun1alAsIng
dmFUIFINITUNAILIEUU (Systems integration) N5
ponuuulu Front-End-Engineering miEJEJﬂLLUUIu%u
Detailed Engineering N1snag@auwuy FAT (Factory
acceptance test) hay SAT (Site acceptance test)
AMTUINISLBNAITNIIAINT T

Types of engineering projects, Design phase of
engineering project for systems integration, Front-
End-Engineering Design, Detailed engineering,
Factory acceptance test, Site acceptane test,

Engineering document mangement

L. @uneanikuy process flow diagram uag P&ID 210

AslfnwIRfIrUAle

2. 8115008NLUULENE1 T3 AIN SNl UTUR DU Front-

End-Engineering design 1§

3. 470150080k UULENE15N19T AINS SNl uY uneu

Detailed engineering la

4. d1U13098nLUULeNaNT Factory Acceptance Test a

111509 0NLUUNIIAINTINSE UL ULAazLE RNl

1

afvuala

STAUNISWRAIUN PLOs ¥895183%1 (Level): PLO6(A)
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Ultimate Learning Outcome:

INC 461
lassnguszamiisuwuudnuasygusshivg
Deep Artificial Neural Networks and Artificial
Intelligence

3(3-0-6)

NPV NADNANVY
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ugrunazlsyivestigguseivg weidansidse
nsemey ugnulasetedszamiien n1sdeue
nsgayde adansiAununsiey laseeusgam
Weudsuind Tassdisussamidionnuuiing i
Whsviateya lumadmsuaiiedeya nsiseuiuuy
RGN

Intro to Artificial Intelligence and history. Search
Techniques. Concepts of neural network and
machine learning. Loss Definition, Gradient
Descent. Convolutional neural network. Recurrent

Neural network. Autoencoders. Generative

Models. Reinforcement learning.

Useynei ldlasayeUssanmiouwuud ndinsy
Uszanananasdwundeya
Useynei ldlAsay e Ussanmiouwuud ndnsy

Uszanananavdwundeya

STAUNTISNAIUN PLOs 92951873%1 (Level): PLO6(A)
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INC 463

Inenstoyaidesiudmiussuusnluia
Introduction to Data Science for Automation
Systems

3(3-0-6)
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51EJ’?“mﬁyLLuzﬁwLLmﬁmﬁyugmLLazmwﬁﬂ’?msmmi
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This course introduces basic concepts and
techniques of data science for automation. Data
analytic thinking. Exploratory data analytics. Data
storage and processing. Data visualization.
Automation problems and data science solutions.

Data analytical tools. Intelligent techniques for

data science topics

.Manage the data to program the data exploration

and data modeling.

2.Deliver and visualize the analytical and predictive

data for automation systems.

3.Work together as a team to create a

multidisciplinary data presentation and analyze it
using intelligent techniques.
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Manufacturing Execution System
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Introduction of Manufacturing Execution Systems
(MES), Basic Manufacturing Line. Elements of
Simple Process system: Entities, Attributes,
Resources and Queues, Definitions in Simple
Process System Work in Progress, Throughput,
Cycle Time, Bottleneck rate, Raw process time,
Randomness in manufacturing process, Random
generator, Simulation of manufacturing process by
ARENA software, Schedule rule and utilization,
Plant Information System, Database system design
by IDEFO and IDEF1X, Dashboard for manufacturing

performance.
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Current interesting or advance topics in the
field of instrumentation and control engineering
(Lecture - 3 hours/week).
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Current interesting or advance topics in the field
of instrumentation and control engineering
(Lecture - 3 hours/week).
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of instrumentation and control engineering
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