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5.1.1
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(Analytic Hierarchy Process  AHP)
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(Pairwise Comparison) AHP
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3 52
1 3
‘2 1
3 13
14
3 2 3



i I
1.A9708
ANSNIRUYA 29w
3.anwnelide
h R
f 1 (Knowledge)
1. Ay 1.4 flppmaimnag 111 fiarmgmdnmstuan 1€

1.1.2 HAanugnisimsluaiman
ANAAINTTH (Eng & Non-IE)

v ¥
1.1.3 fAnugmaiTmsuai e
v
UBNAINANAAINTTH (Non-Eng)

- vy ¥
1.1.4 HATMNZWUEIUN AU

ILANAAT LSATIAANGAT

- 1 o o
1.2 umwzwux'\u'lum?mmu UAZNIIANINTIR

F I T e
1.3 HAanmginaiumaulatinieg muais

5.2

128



5.2

21

22
- 23

24
- 25
- 26
- 27
- 28

— 29

211
2.12
213
214
2.15
2.1.6
2.17
2.18

281

28.2
283
284

29.1
2.9.2
2.9.3
2.9.4

(Skils)

(Planning)
(Design)
(Development)
(Improvement)
(Implement)
(Controlling)
(Organizing)

(Operating)
(Integration)

(Experimental)

(.0 )

129



2 (Skill

2, 2.10
210.1 1
2.10.2
- 21
2.12
212.1
2122
L 213
3. anwside (Hu

| 3. anwuciide ]—

—I 3.1 fiAnsTIN STUaTTN

R/ PN 4 = v
-I 3.2 amnsodFusnudmusssuivainuasla

"w v v . U
-| 3.3 mwlilg Aaunsziaienu AAAlA AT

—I 3.4 AnuTubnTaL

—[3.5 AnNEnT0TuNMTATLIANETNNL / Ao T gy

—I 3.6 A miTugtin

-E7 ANNEANU B

v v v
-I 3.8 ANNNATNBYAINATY naTRAUTS naTuantaan

—I 3.9 YARNN AR

I 3.10 Tedainm

SR
—I 3.11 Suyuediusin

-

-I 3.12 neamsnilng Madeniang

—{ 3.13 iirAuaang / nealanTuwsd

—l 3.14 fianmumARR A AT EW uardmusTTHeIANT/RIAN

52( )

130



Diagram)

5122

50

333

333 3

53- 5.6

4-1

131

(Pareto

5.2



132

—— nhafidudiasuuudsau

] adquazuuy

1.000
0.800 —
0.600 —+
0.400 —+
0.200 —+
0.000
&
o

Q
&

&
&
5.3

UAYAATUNA

fayLgreLeBULKLIL

a4,

ATLHI

Q



iminanudAny

»
Y

5.4

1.000
0.800 -+
0.600
0.400 -+ o
11.2%
0.200 0.112 0,085 0085 0074 0074
200 ; ' - : 0.064 0048 0.043
0.000 ] [ ] :
£l
& d & & & N W N CNET SR
'}'&'9 "ﬁé\ )»$§a$ ~, f'\!szs ‘é\.} F "}&?} «}-@b Q\s\\% :{'\&“ =
@ o RS S ) ) o
W o & W & &
SR R GO S SR CL I S
& T A & @ &
& R 5 Q¥ o N4 N ¢
i o i anl o 5 PR & &
.}r\.s & g& & o ; :&%" ® & oF
N .} \ O
& & & g N © ] dadounzuuy
S e & © A & &
< &% & & & & o A
<& && & &S —— efifusiazuuuasan
Q& & & &
& < & &
8 & &
& L 32 S
& &

€€l



1.000

0.800 —

a2
©
-
l l
I 1
o o
o o
(o] -
s o
fayLgreLeBUrLIL

0.200 —+

0.000

] dndounzuuu

—— tafidfusiaziuuas gy

5.5

134



0.14

125 0.109
0.094 0.078 0.063 0.047 0.047 0.047 0.047 0.031

1.000

2
&
~ &
g \
! 1 1 L
| | I I
o o o o o
o o o o o
® ©®© s & 9
o o o o o
ULERLCUUILKLIL
~o Ead \”

=
“
P2
&
=
= o
b2 %
s =
4 P .
QQ & b
P & «
2
A
(4
.&.«o
g
% \w.@
e, B
%, 2,
o % %
&.ﬁ % \W‘Q
Q\V@ S aN \M-
\VQ ﬁ‘\Vm @6@ Nh“m.
A 3 ¥ ., ~¢ e
p \V (&
< ¢ 2
¢ A 4
<%, G 4
O Saxae e
&3 2 &
<, 7%
\MNA .v.o&@ \&a ”
@v@ @@ \M.@.
Q@ 2 %
& % | % 3
% e %,
.@MA. m«.\\ i \v«s
aw\uv \uwn. A..v\.v
by e % D
% % 7 v,
%, Vg A %
< > \wN-J Wﬂv@ Q\W‘Q
B T A, 4,
%, %, e %, i
)\Q« A .\A..m QQ \M.m
¢, " %, {q, %
% $ﬁ Ce Y, ¢
% % %
Y o %, %
<A \Avm % %, %
A .mc. Qh \N\&c \ GV &
% kﬁv Y
% \.wdv G, T, %
% /4 %, C,
G VB G, w
% o Y4 %
e % %, @@
c wnnc Q\V A\MN %
um ov\m e mﬁ%
A 2, <
o4 s, %
@ % g
= e ¢
i mQ \».m
g ¢ &
= £ 2y
c
= L) e 4 e
@ W\ &
& %
n.

5.6

en



5.2

3,2

5.3

136



5.3

0.122

0.108

0.089

0.080

0.068

0.067

0.72

0.72

0.48

0.48

0.24

0.24

137



5.3 (

0.112

0.112

0.112

0.085

0.085

0.074

0.074

0.60

0.60

0.60

0.40

0.40

0.20

0.20

138



5.3 (

0.158

0.158

0.116

0.107

0.172

0.125

0.109

0.094

0.078

0.60

0.60

0.40

0.20

045

0.30

0.30

0.15

0.15

139



140

0.20 ( 5.1)
0.60

32 1
5.1)
5.4

53 54

(Stakeholder Importance)
(Stakeholder Requirement Importance)



54

R D LW LW W w

W LW LW P P

W W wWw w

0.72
0.72
0.72
0.72
048
0.48

0.48

0.48
0.48
0.60
0.60
0.60

0.60
0.60
0.60
0.60

141



0.72

0.72

0.72

0.72

0.72

0.60

0.60

0.60
0.60

0.60
0.60

3l

<7 << <<

55

142

<_|



143

55( )

0.60

0.60
0.60
0.60
0.60
0.60

= ===

0.60
0.60
0.60
0.60
0.60
0.60

0.48
0.48
048

0.30
0.20



51

144

5.6

- ar -
ANANUAYDILUNA

1.ANg

2.0nwy

3anunuzide

1.1 Hanugnadnmstuanm I

0.72)

1.2 famgmddems
'Lua"nmguj ANIAINTTH
(Eng & Non-IE) (0.50)

- -: L2

1.3 HAMHUZHUG UMM
EANART UATADAATGRT
(0.60)

=
2.1 fanuansalumaminaunenu I

(0.60)

2.1.1 fAnuamnsa lunsnauausEILI (Planning)

|3.1 fiAmsITN 430590 (0.60) I

—[ 3.2 AueAnY 164 (0.72) ]

T =
3.3 Al Aunseietesu
AuAIla AU (0.60)

—| 3.4 m'\mﬂuéu"\ (0.60) I

—{ 3.5 fuywaduiusia (0.60) |

3.6 iiruaing / naalanluwsi
(0.48)

3.7 fianumagilalidanin
UATIRILETTHEIANT/F AN (0.48)

(0.60)

2.1.2 firuanunsn lun17eenuuLTE UL (Design)

——{ 24 ﬁmwmmmmmummé'qnqv (0.72)

S

2.1.3 fianuannsalun s sEuung
(Development) (0.60)

—{ 2.5 fiamuannalunisaa vianluindna I

2.5.1 fipnuannsolumsAndiasisy Sulsaau

|_[2.1.4 fimusunsalunnlfnipssuun
(Improvement) (0.60)

Apernaiivans (0.72)

- v+
2.5.2 fianuannsalumsAainineaansad 1aues

(0.60)

2.1.5 i uamza luNNTRAAITEULI (Implement)

(0.60)

2.1.6 fian a0 lumsdaRaruLNY (Organizing)

(0.60)

_l 253 ﬁmwmmrnlum3inarj’1~mﬂm”n' (0.60) I

_I 254 ﬁrmummm'lummmammqn'nu (0.60) I

2.1.7 fimwsnanslunnljiRawnudusdesing
{UnI0d UaTNTELIUNT (Operating) (0.60)

26 ﬁmwmmmlummmnmtm'mz tﬁamﬂnqnm"l'n'ln
(Integration) (0.60)

Iiz fanuannsnlunsianimaaes (Experimental) (0.60)1—

—| 2.7 fiaasansalumsFeugialun 0.72)

]

| 2.3 fiamuaninsolunisAtuac (0.60)

l——“‘ 28 ﬁm1m'1mm1umfgamt ]

o Vg ¥Y
29 ﬁmwmmm’lum'm'mununuqau (0.48)

2.10 Hanuannsalunmsurtgur lumsviney (0.20)

281 ﬁmwmmm'lumrqnﬁamwumu (0.60)

5.1

28.2 ﬁm'mmmm'lun‘nﬁnuﬂﬂﬁ'nwmu (0.60) ‘

2.8.3 fimnuanansolumninauenay (0.60) |




10

(

4101

5.6

145



11

12

13

14

15

16

17

18

56( )

14-171

146

«
«

(Analytical thinking)

(Critical thinking)

(Creative thinking)

(Holistic thinking)



19

20

21

22

23

24

25

(

56 ( )

20-22)

147



26

2

28

29

56( )

(Subject Knowledge & Skills)
/

(Generic | Transferable Skills & Humanware)

148



149

58 59

ANANTRNIZATY
(Subject Knowledge & Skills)

|
I I

1.A2703 29N
|11 FAmgnimnislugnn IE — 2.1 fiaAnmama NI IE
(0.72)
T 2.1.1 HAMNAMNINTUNMIINUNUTZULNY (Planning)
1.2 um’mz:mq-xl n'lr (0.50)
—  Tuarmduq aniddansu = :
2.1.2 §AMNANNT0TUNITABNULILIT UL (Design)
(Eng & Non-IE) (0.60) ~
(0.60)
- ": ot -l -~
1.3 HAMTHRUFMINNAY 2.1.3 fANHAMNITN UM IR TELILNY
— eAans uaTALIRAART (Development) (0.60)
(0.60) 2.1.4 fipruannsalumsdiugessuuau
(Improvement) (0.60)
2.1.5 fipmanso lunsAnaas LN (Implement)
(0.60)
2.1.6 HANMNAMTOIUNTARAITZLILNU (Organizing)
(0.80)

2.1.7 Fpawansolumnfiiouduafueiedn
QLNTU UAZNTZLIUNNT (Operating) (0.60)

— 2.2 #AnuamToluN1IYinMImAses (Experimental) (0.60)

— 2.3 fianuamnsnlunsAT9 (0.60)

58



o &
AuANIANa L
(Generic / Transferable Skills & Humanware)

150

2.N8e

—tz.nt fiaAnuansanaIuNIgangy (0.72) |

2.5 fimugnnsalunisia vieuluinda

2.5.1 fianudmnsnlumsAananmey Sulssiau

ﬁmad’ui‘lmqua (0.72)

- - b v Y W
2.5.2 ianuanmnlunisndwineaan o Taues
(0.60)

—I 2.5.3 fipnmannsnlumsAneeniamagssm (0.60) I

‘—{ 254 ﬁﬂfnumu'\mhn'\mmau'lman'nu (0.60) I

2.6 fianmamnsalumangnnisang exnszgnalsla
(Integration) (0.60)

_|

2T ﬁvmua'm"lm'lun'm?ﬂugﬁ'q'mﬁ'] (0.72) ]

2.8 ﬁmwmmm‘lumsﬂams

2.8.1 fAnusnzalunisyaiieratsig (0.60)

282 ﬁm'mmmm'lun'minuaﬂm'\wmu (0.60)

2.8.3 fianudnnsnluniniiauanaiu (0.60)

3anuusite

[3.1 finusssu s3ussm (0.60) |

—| 3.2 AueANY 16U (0.72) I

"W v
3.3 prly ounsdiesasu

ATl AT (0.60)

—I 34 nfnutﬂut;\h (0.60) l

— 3.5 faywudiuiusiia (0.60) |

3.6 ihiAuARfa / uoslanluud
(0.48)

- ° ) -~ “J
29 umﬁuawu'\m'lun'nwmununuqau (0.48)

2.10 fianuauisaunasunmTyuilunisinau (0.20)

59 A

3.7 fiamumanilalhidmin
UAZTRIUETTHEANS/AIAN (0.48)




513

5131

151

QFDL

510

s 4
X TAuuR
1udaun (Content) seAui 0
R TR
! |
v
1. ANNIMATIMAINIZANTTITTN 2. Armgialy seiududt 1
[ 1
13
1.1 1.2 vy
Sl w; ANUTAUF IV 84
ATMZNIITING ANHINNIIINT . P widh
o gl AN ANART F=AUTUN 2
a1 IE fugniimansmy = G
UATAGIAAAAT
Y / / Y
& ¥ S
Heawimessanuuy seAUTun 3

510

510



152

3 (Module)

2 4
3
5132 ! (Module) (Content)
( 3) ( 4
! 1
|
510
2
(Hows)
1) ! U
(Hows) 1
QFDL
(Operations Management)
[19,20,21,22]

9



153
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4, (Planning the production process)
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6. (Designing job and work)

1. (Managing the supply chain)
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9. (Production planning and
scheduling)

(Operations Management) [19,20,21]
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( ) 5.17-5.20
1
2, ( 2
) (Lecture)
(Laboratory)
(Project Work)
(Tutorial) (Seminar) (Practice) (Discussion)
(Field Trip)
3
3.
50%

(Co-operative Education)
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50%

50%

50%

(Sheet) (PowerPoint
Slide) (Textbook)

50%



5.21

50%

X100
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5.1.5

( 5133) 2 (
5,14)

(5143

5.10
5.11
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5.10

Sequence 1 1 2 j 3 1 4 J 5 | 6 j 7 1 8 9 j 101 u
? “« 2
Possible relationship = A 1 T 0 = s 1 y 3
I s [ 2
Strong relationship = « P 8 § g . EEG g g ¢ S 7.1
= 3 T © e =) z 1t
1 p 1 3 1 o1
5 . v R ) 85 T - L
[2ow adl E @ 1 8 11 E 0 «% B
1 (Industrial Management) . A A A A * A
2 (Quality Management) . A ﬁ A ﬁ ﬁ * ﬁ
(Introduction to IE)
4 (Manufacturing Process) . , . A A A A * A
5 (Automation) . 4 . A A A A ° A
6 (Safety Engineering) 3 P ] A A A A * A
7 (Operations Research) * = A A A A A
8 (Engineering Economy) . X A A A A A
9 : - A A A A A
(Industrial cost & Budgeting)
10 . - A AAA . A
(Production & Operations Management)
1 (Facility Design) . . . A A A A . A
12 (Work Design) . u o A A A A * A
13 (Quality Control) = G G A A A A * A
14 « (Statistics & Probability) . A
15 (Calculus) .
16 (Computer Programming) . . .
17 fl (Differential Equations) .
18 (Engineering Materials) .
19 Coe A A A
(Computer & Information Technology for IE)
20 (General Physics) . .
21 (General Chemistry) . .
22 . .
(Drawing for IE)
23 (Engineering Drawing) . .
24 (Statics) . .
25 (Dynamics) . .
26 (Fluid Mechanics) . .
27 (Mechanics of Materials) . . 1 1
28 (Thermodynamics) . . |
29 (Electrical Engineering) . . J J
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5.11

Sequence 11 2 | 31 4 |'s 6 | 7 8 9 10 i

Posshle relationship = A | ' f 5 c & l v
L & 3
Stong relationship = ¢ ! ; ¢ D .
R I R TR, L
EERIEEN. Ly
| 6T l
Pow Lot ! ﬂ_ € £ 3 Ee & |
K] (Industrial Psychology) . A A A A
A . A A A A
(Human Relation in Industry)
2 (Thinking Process) . A
33 L]
(Presentation Technique)
A . A A A A
(Team & Organization Development)
3 .
(Thai Language Communication)
36 (Scientfic Methods) . A
3 (Foundation English) . . A A A
3 (Engiish Writing) . . A A
KY / (Ethics A .
forIE)
4 A A
(Creative & Critical Thinking)
i) (Spoken Communication) A A
livi A
(Research & Report Wriing)
5.10
L
2. 1

(Lecture)



(Laboratory) (Project Workj
(Field Trip)
3
(Tutorial)
(Seminar) (Discussion)

tl (Practice)
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5.11

(Module)
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5.1.6
/
345 )
( 3.10 )
’I‘ )
i
( 5,12 )
(
)

]

( 5.18

[23]
1-2



2-3
-4
( 3.4.5)
L 5.22
2, 5.12
(3-2-4) (Lecture) 3
(Non-Lecture) 2
4
(Lecture) (Discussion) (Seminar)
(Laboratory) (Practice)
(Tutorial) (Field Work)
3, 5.23
4, 5.24
(

,3-5

190

3.10
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NRHATAIANANERAT (3)
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NANATIANENANAATUAL
ALAAART (3)
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(65) (10)
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NQNITINEIANNLTTINA
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(21)

5.22

191

WUIRATURBNIET (6)




(Social Science)

(Humanity)

(Science and Mathematics)

(Interdisciplinary)
4

(Language)
Foundation English |
Foundation English I
English (! )

(English Whiting)

512

(General Education) 45
3 2
3 (Basic Sciences and mathematics)
" VM tisiihii]
3 Calculus | 3(3-0-6)
Calculus | 3(3-0-6)
General Chemistry 3(3-0-6)
3 General Chemistry Laboratory ~ 1(0-3-0)
General Physics | 3(3-0-6)
General Physics |l 3(3-0-6)
General Physics Laboratory | 1(0-3-0)
12 General Physics Laboratory I~ 1(0-3-0)
3(2-2-5) vantiu  fav mff
3(2-2-5) Differential Equations 3(3-0-6)
6

(Areas of Concentration) 9
19 75
(Basic Engineering) (Department Core Courses)
Mt : (Pnoaram Core Courses) 65
Engineering Practice 2(0-35-0) me« ™
Engineering Drawling Fundamental 2(1-3-2)  Manufacturing Processes 3(3-0-6)
Statics 3(3-0-6)  Manufacturing Process Laboratory — 1(0-3-0)
Engineering Materials 3(3-0-6)  Automation 3(2-3-4)
Computer Programming 3(3-0-6) Manufacturing Process Project 1(0-3-0)
rk Design 3(2-3-4)
irsnuu.bn ira . Introduction to afety Engineering ~ 3(2-3-4)
Introduction to Manufacturing ~ 3(2-3-4) Quality Management 2(2-0-4)
Processes Quality Control 2(2-0-4)
Industrial Organization 3(3-0-6)  Engineering Economy 3(3-0-6)
and Management Industrial Cost Analysis and Budgeting 3(3-0-6)
Introduction to Manufacturing Systems 2(2-0-4)
Operations Management 2(2-0-4)
Operations Ftesearch | 2(2-0-4)
Operations Ftesearch I 2(2-0-4)
Facility Design 3(3-0-6)



012 ()

(Free Elective) 6 ! (Areas  Concentration) 9%

(Proaram Core Courses} 65

S (R
Engineering Statistics 1 3C3-0-6)
Engineering Statistics II 3(3-0-6)
Drairuing Practice for 1(0-3-0)

Industrial Engineering

Computer and Information Technology 2(1-3-2)
for Industrial Engineering

Industrial Engineering Pre-Project  1(0-2-1)

Industrial Engineering Project 3( -6-3)
Electrical Engineering | 3(3-0-6)
Electrical Engineering Laboratory | 1(0-3-0)
Dynamics 3(3-0-6)
Mechanics  Materials | 3(3-0-6)
Basic Thermo dyna mics 3(3-0-6)
Fluid Mechanics | 3C3-0-6)
Mechanical Engineering Laboratory 1(0-3-0)
for Non-ME

' il (Aopraved Elective) 10



1 ? 1
Engineering Drawing Fundamental
Calculus |
General Chemistry
General Chemistry Laboratory
General Physics |
General Physics Laboratory |
Foundation English |

Statics

Manufacturing Processes
Manufacturing Process Laboratory
Engineering Statistics |

Drawing Practice for IE
Engineering Economy

Differential Equations

English

3 73 1
Electrical Engineering |
Electrical Engineering Laboratory |
Basic Thermodynamics for Non-ME
Manufacturing Process Project
Operations Research i
Quality Control
Work Design
Operations Management

Computer and Information Technology for IE

4 8n« 1
Industrial Engineering Pre-Project
Approved Elective
General Education
Free Elective

523

W = W W W N

waw._\wpww

R W N W e W

1 2
Introduction to Manufacturing Processes
Engineering Materials
Computer Programming
Calculus I
General Physics |l
General Physics Laboratory |l
Foundation English II

Dynamics

Mechanics of Materials |

Introduction to Manufacturing Systems
Automation

Engineering Statistics |l

Operations Research |

Quality Management

English

3 2
Fluid Mechanics |

3

Mechanical Engineering Laboratory for Non-ME

Introduction to Safety Engineering
Industrial Cost Analysis and Budgeting
Facility Design

Approved Elective

General Education

3
Engineering Practice

4 2
Industrial Organization and Management
Industrial Engineering Project
Approved Elective
General Education
Free Elective

DO W W W w

W = W W W Ww

W N D W wWw D wWw w

[ae)
[

194

1



nangasImInIsumanstusia unumsanund : anwaeiiosvesdamisin

1 meu 1 i1 mou2 12 meu 1 {12 mou 2 I3 meu 1 113 meu 2 113 nnggIieu 4 mou 1 4 meu 2
Eng Draw Fund Intro Manu Pro Manu Processes Intro Manu Sys [~ | Basic Thermo Fluid Mcchanics 1 Eng Practice IE Pre-Project IOM
|
Mech of Mat I
Calculus I Calculus 1T Manu Pro Lab Elec Eng 1 ME Lab Non-ME IE Project
|
Gen Chem Comp Prog Statics Dynamic Elcc Eng Lab [ Intro Safety Eng
Gen Chem Lab Eng Mateials Drawing Prac [E Automation [~ Manu Proc Pro Cost Anal Budg
A 4
Gen Phys I —»  Gen PhysII Eng Statistics | Eng Statistic Il [~ Quality Control r Facility Design
|
Gen Phys Lab I [—® Gen Phys Lab II Eng Econ Quality Manage »  Oper Manage General Edu General Edu General Edu
FE1 —> FEII Diff Equation OR1 OR II Frec Elec Free Elec
English English Work Design Approved Elec Approved Elec Approved Elec
Comé&Tech for [E

5.24

%1



517

(Seminar)
(Tutorial)

«

5.23

(Project Work)

(Discussion)

79

(Lecture)

(Field Trip)

196

522

QFD2

(Laboratory)

(Practice)



197

(Industrial  Organization  and
Management)

(Outline)
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Bloom [17])



199

AWIAINTAUUUIING 16
GCHuLALONGKORN UNIVERSITY

525



mas iy

RMUUEN

maandiu

AMUTN

-
nMansuu
nIaeu

nanrnuaiy
wingms

maFeu
ey

L| Aanssaedy
wingaz

5.25

oA w N e

Ea AN

00¢



18
68

[24]

3
5.26
(Co-operative Education)

201



1 1
Engineering Drawing Fundamental
Calculus |
General Chemistry
General Chemistry Laboratory
General Physics |
General Physics Laboratory |
Foundation English |

Statics

Manufacturing Processes
Manufacturing Process Laboratory
Engineering Statistics |

Drawing Practice for IE
Engineering Economy

Differential Equations

English

3 1
Electrical Engineering |
Electrical Engineering Laboratory |
Basic Thermodynamics for Non-ME
Manufacturing Process Project
Operations Research |l
Quality Control
Work Design
Operations Management

Computer and Information Technology for IE

4 1
Engineering Practice
Co-operative Education
Industrial Engineering Pre-Project
Industrial Engineering Project

526

W kW 0w

W W W W WO W

O W = o

1 2
Introduction to Manufacturing Processes
Engineering Materials
Computer Programming
Calculus I
General Physics |l
General Physics Laboratory Il
Foundation English I

Dynamics

Mechanics of Materials |

Introduction to Manufacturing Systems
Automation

Engineering Statistics |l

Operations Research |

Quality Management

English

3 2
Fluid Mechanics |

W 0 W W W W

W R N W w D wWw w

[pe]
—_

3

Mechanical Engineering Laboratory for Non-ME

Introduction to Safety Engineering
Industrial Cost Analysis and Budgeting
Facility Design

Approved Elective

General Education

4 2
Industrial Organization and Management
Approved Elective
General Education
Free Elective

oD W W LW w

o oo B~ W

202

1



513

Operations Research :

Human Factors :

Quality Engineering :

Manufacturing Engineering :

Management Engineering :

513

- Integer Programming
- Markov Processes

- Simulation

-Occupational Ergonomics

- Safety Management

- Industrial Psychology

- Design of Human-Integrated System
- Total Quality Management

- Experimental Design

- Quality System

-Advanced Manufacturing Process / Manufacturing

Technology

- Manufacturing Strategy

- Design for Manufacture

- Information Technology in Manufacturing
- Material Handling System

- Financial engineering

- Human Relation / Human resource Management
- Marketing

- Project Management

- Entrepreneurship / Enterprise

- Risk Management

- Decision Analysis

- Supply Chain Management

203



(Humanities)

(Science and Mathematics)

(Interdisciplinary)

(Social Science)

514

2200183
2204180
2207103
2207363
2210210
2501295
3501456
0201152
0201160
2300150
2303165
2308303
2313250
2314255
2314257
3310101
0201104
0201206
0201207
0201232
0201270
0201281
2502390
0201171
0201172
2601101
2602121
2604362
2605311
2800212
2900151
2900152
3800250

514
Thai Civilization
Civilization
Philosophy and Logic
Ethics

Literature and History

Introduction to Design

Creative Thinking

Production Promotion Science

Man and Nature

Natural Science

Man and Environment

History of Science

Printing Technology

Elementary Food Technology
Introduction to Packaging Technaology
Man and Toxic Substances

Stress Management

Thai Ideal Graduate

Self Empowerment

Multidisciplinary study for Rural Development
National Security Development

Team and Organization Development
Introduction to Packaging Design
Effective Career Management
Selfand Career Management
Accounting |

Introduction To Business

Personal Finance

Principle of Marketing

Human Communication

Foundation of Economics
Introduction to Thai Economy

Human Relations

204



205

3.10 )

. .2542

( traduction to Engineering)
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(Raw Materials)
1

40

206

23]
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40- 50

5.2.1 ‘



208

1
2 1
522
511 512
(Specific ~ Problem)
18 . .2546 [25]
4 (Production
Engineering) (Operations  Research)
(Industrial ~ Management) (Safety

Engineering and Ergonomics)

(Advanced Industrial Organization and Management)



209

(Seminar in Industrial Engineering)

(Advanced Quality Control)
(Quality Engineering and Seminar, QES)

(Quality Engineering Techniques, QET)

(Special problems  Industrial
Engineering)

[29]
5.15



2104201

2104303

2104310

2104305

2104311

2104301

2104306

2104401

2104402

2104404

5.2.3

515

(. .2539)
30

3(3-0-6)

Industrial Organization and Management

3(3-0-6)
Engineering Economy

3(3-0-6)
Engineering Statistics

3(3-0-6)

Introduction to Operations Research
3(3-0-6)

Introduction to Safety Engineering

3(3-0-6)
Quality Control

3(3-0-6)
Motion and Time Study

3(3-0-6)
Production Planning & Control

3(3-0-6)

Industrial Cost Analysis and Budgeting
3(3-0-6)

Industrial Plant Design

24

(Advanced Industrial

Organization and Management)

3(3-0-6)
Engineering Economy
2 3(3-0-6)
Engineering Statistics Il
1 2(2-0-4)
Operations Research |
3(2-3-4)

Introduction to Safety Engineering

2(2-0-4)
Quality Control

3(2-3-4)
Work Design

2(2-0-4)
Operations Management

3(3-0-6)

Industrial Cost Analysis and Budgeting
3(2-3-4)
Facility Design

210

(514



21

5.25

(
Lam  Zhao [10])

(Seminar)
2



212

5.0.4
18 2546 [25]

(Advanced Industrial Organization and Management)
3

5.21



1
2104811

XXXOXX
XXXOXX

2
2104606
2104739
2104811
XXXOOKX

2
2104811

5.27

J6
11

213



214

5.2.5

L
(Advanced Industrial  Organization and
Management)
(Advanced Quality
Control)
(Quality Engineering and Seminar,QES)
(Special
problems in Industrial Engineering)
2, ? b
5.27
3. 77 ?
4, ? 77 2

52.3



5.3

(Curriculum Path)

215

528



216

 iln7

l Start 0% |

i1

(=] [®][=][#][=

> l Path 1.1 : Anym + Senior Podect (Uni)

> | Path 1.2 : sufiaAny I

e LPathts:nmﬁm?-Tn |
>

1. USryounm

L -

H > | Path 2.1 : Aeiiiewd-n
2. d5unuin > | Path 2.2 : ivangniiwus (Unf)

Start 18n . ' : > I\Pam?ﬁ»:viﬁnpgﬂm; (Un). l
(FninAnn?) |} :

Start 1an
(AuninAnin)

> [ pana iimntm i |

3. YSryyan

Path 1.3 Path 21

,5.28 (Curriculum Path)

11

12

13 21

2 ( 21045XX)



1 1
2
11
2.2
5.25)
31
3.2

4

217



13 21

(- 21043XX - 21044XX)

31

(- 21046XX - 21047XX)

21045XX

5.16

(. .25

2

. 2542 [26]

21045XX

2104312 Quality Assurance 3(3-0-6)
2104467 Safety Management  3(3-0-6)
2104468 Safety in Engineering Work 3(1-6-2)
2104469 Industrial Hygiene 3(2-3-4)
2104494 Advanced Topic in 3(3-0-6)

Industrial Engineering 3

(Computer Programming in IE)
2104496 Advanced Topic in 3(3-0-6)

Industrial Engineering 2

(Theoretical thinking Through Games)

(.. 254)
(.. 254

2104612 Computer Simulation ~ 3(3-0-9)

Technique
2104615 Engineering Experimental
Design

3(3-09)

2104514 Computer Simulation
Technique

2104515 Engineering Experimental
Design

2104516 Quality Improvement

2104517 Quality Assurance

2104518 Engineering Project
Management

2104519 Employee and Job
Management

18

3(3-09)
3(3-09)
3(3-09)
3(3-09)

3(3-09)

3(3-09)

218

2104520 Industrial Safety and Hygiene 3(3-0-9)
2104521 Computer Programming for |E 3(3-0-9)
2104522 Theoretical Thinking Through 3(3-0-9)

Games



54

54.1

5411

219



21045XX

10.
(Knowledge) (Skills)
11

(Humanware)

220



21

5412



222

54.2

5421



223

10.

10 ' '

QFD 5,29 ( )

, 1756
405
A
IE. 37.90 1398
v, 2.85
[
788
[ 338
»V Iy
53.40% 46.60% [ .690

529
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5.29

( 147 )
( 138 )
( 126 )

1 (57 10
5,29
5,17



225

517
»
(%)
53.40 39.70
1 13.51 10.41
2. 37.90 22.78
3. 1.99 6.51
46.60 60.30
4, 17.56 14.75
5. ' 4.05 3.25
6. 3.98 13.67
1. 2.85 2.60
8. 1.88 391
9. 3.38 18.87
10. 6.90 3.26
bild
7 ( 1121

4578 10
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— N o <

10.

11

1-3

411



228

543

5431



41

229



5432

1 %



231

(Information Technology)

4 (Production Engineering)
1

544



12
28

16

16

232



233

518

100%

93.8%

87.5%

100%

3-4

100% /

87.5%
CADICAM, CNC
) Technology



518( )

100%

100%

92.9%

96.4%

100%

234



235

85

(Final Curriculum)



55

5.19

520

1
(Special Topics)

236



5.6

5.1.7

53

542

5.2.5

237



238

56.1

[21]



239

J (Industrial Management)

J (Production Management)

J (Operations Research)

J (Ergonomics  and

Safety Engineering)

] (Manufacturing Engineering)

2
-1
3
2 3
4,
[24] 2541
80 120
80
5

( 28]
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Mgt
20

Mgt
26

16

4(
[27)
[ 16
1
1
Production Mgt OR Ergo&Safety
20 10
1
(
)
Production Mgt OR Ergo&Safety
26 16
12
4
27]
1 770
I

241

28]

Manu
6
Manu
1
3
4 2
2
110
[27]



242

100%

5%
50%

. .2547-2551

521



2547

2548

2549

2550
2551

2547

2548

2549

2550
2551

2547
2548
2549
2550
2551

521

= 100% 5.67
8.05
1.25
1.25
1.25
6.95

595
= 75% 7.56

8.05
1.25
7.25
1.25
6.95

595
- 50% 11.34

8.05
7.25
7.25
7.25
6.95
595

Mgt

«

2.38
1.58
158
1.58
128
0.28

0.49
031
031
031

.61
-161

-3.29
-4.09
-4.09
-4.09
-4.39
-5.39

Production Mgt

5.82
10.00
8.10
8.10
8.10
7.10

6.70
7.71

10.00
8.10
8.10
8.10
7.70

6.70
11.65

10.00
8.10
8.10
8.10
7.10
6.70

418
2.28
2.28
2.28
188
0.88

2.23
033
033
0.33

.07

-1.07

-1.65
-3.55
-3.55
8155
-3.95
-4.95

387
4.65
4.25
4.25
4.25
3.95

3.95
5.15

4.65

4.25

4.25

4.25

3.95

3.95
7.73

4.65
4.25
4.25
4.25
3.95
3.95

OR

0.78
0.38
0.38
0.38
0.08
0.08

.50
.90
.90
90

-1.20
-1.20

-3.08
-3.48
-3.48
-3.48
-3.78
-3.78

Ergo&Safety
1.64

2.15 051
1.65 0.01
0.65 .99
0.65 .99
0.65 .99
0.65 .99
2.18

2.15 .03
1.65 53
065  -153
065  -153
065  -153
065  -153
3.27

215 -112
165  -162
065  -2.62
065  -2.62
065  -2.62
065  -2.62

Manu

3.49
4.15
2.75
2.75
2.75
2.75

2.75
4.65

4.15

2.75

2.75

2.75

2.75

2.75
6.98

4.15
2.75
2.75
2.75
2.75
2.75
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0.66
14
T4
T4
T4
T4

.50

-1.90
-1.90
-1.90
-1.90
-1.90

-2.83
-4.23
-4.23
423
-4.23
423



1

2,
100%

2551

2550

3

5%
5

2547

521
100%
2547

2548
5%

2547

50%

1

0%
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2550

2547 1

[27]



245

2550 1

. .2551
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(Facility  Design)

(Manufacturing  Process)



5.7

. .2551

2547

246



	บทที่ 5 ผลการดำเนินงานวิจัย
	5.1 ผลการดำเนินงานวิจัยหลักสูตรระดับปริญญาตรี
	5.2 ผลการดำเนินงานวิจัยหลักสูตรระดับบัณฑิตศึกษา
	5.3 แบบจำลองหลักสูตรต่อเนื่อง
	5.4 ผลการวิเคราะห์และประเมินหลักสูตรที่ออกแบบขึ้น
	5.5 หลักสูตรฉบับสมบูรณ์
	5.6 การวิเคราะห์ทรัพยากรที่มีอยู่ในปัจจุบัน
	5.7 สรุปท้ายบท


