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1. 1\,lfl'U':i~a..:if1 
' 

b ~ el 1 ~ ~ 1 u fl 11 tl fl ii Ad 1 :w 1 bb '1 t ii VI I'll 'WA~~ ~1 'W fl 1 'j vi' 1 {l 1 'W ~ 1 'W fl 1 'j ~~fl 1 'j fl 11 e-1 ~ \,l bb u u ~ 'W 
" " 

1~1:J?11:w1111 

1.1 iJm1:w b'LJ11--iJ bb"1t05U11:JA11:WVl:W11:J'tl0-'.!1tUUfl11e-J~\9lbb UU~'W 

1.2 iJA11:W b'LJ11--iJ bb"1t\9l'jt'Vl'U fl~-'.!A11:W6'i1 rlru'tlel-'.l fl11"1~f\11:W?I ru bU~1 ., " ., 

1.3 iJbb'W'JV11{lb~l:J1flU fl1'jfl'UVl1bb'1t'1~f\11:W?lru b'Ui;11~bfl~'l1'W 1 'Wfl1'H111-'.!1'W " ., 
1.4 1.J1Vl~ flfl11e-J~\9lbb UU~'W 1 UU1U 1 m'WVl'U11:J-'.!1'W 

2. ':it~~b"J~nm':i~n 

~fum1tlrnt 1~ 1um1tl fl.fl1AVl~~5 bb'1ti11A'U~'\J~ b~l:JVl'U'Jl:J{l1'U~-'.l n~m:w-w~mtJiiei bb 1-'.l-'.!1'W Vl~el 

Vl'U11:J-'.!1'W~'W~b~l:J1'LJ eJ._'.J 1t1:Jt nm m 1tln 30 -ri'1 b:W-'.l 

3. f'lrua:wu~'llei.:i~fonTa~n 
' " 

3.1 ihht?1um1rum'jvf1{11'W Vl10'\J'jtfl0u01:il'V'l b'W?l1'1J1vh~m-ir0-'.l 

3.2 ilmm~:-'.lbb\,1 18 tJ 'l1'W1'1.l 
' 

3.3 il?tm'V'l';i1-'.l mtJ~hJ btl'WmJ?\'j'jA1,10m'jtlfl bb"1t?l1:1.J1 'jm'LJ1fom1tl fl 1~\91"10~Vl~ flmra 
' " 

~fo~ei : 'J'V'l'j. fl11~~fl1'jfl11e-J~\9lbbUU~'W 

~1Ufl1 'jtlfl~eJ-'.lii1tl:Jt b 1'11 fl1'jtlfleJU 1:W\911:WVl61 fl?l\9111~,! 01:J fl1110 l:J"1t 80 bb"1t~1'W fl11'U 'jt biJ'Ue-1'1 
" " 

~-'.li11AVl~~5bb"1t.fl1A'U~U~11:W fl'W\911:I.Jbflruo/!LliiJeil:Jfl11f eJl:J"1t 60 ~{l',(Jt~ m' 1~1'W m1tl fl bb"1t 1~fo1~u m 

',(]1flfl1:W'W~'W1tJiimb 1{1{11'W 
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., " "" 5. VlT'!Jel'J'!l1 

., "" ., " "" -a''JblN 
·rna1'!l1 Vl16llel'J"lf1 

"' tl~'U~ 'Vlt]~!l ., 
1222330801 'W'U_;J1'Wm1:wj1,hwn1'J~{;ln1'J~~?l1Vlm1:w (Basic Concept 3 0 

of Industrial Management) 

1222330802 r111:w?1rubtJ~1 7 tJ1~m1 (Seven Wastes) 3 0 " ., 

1222330803 n711bA11~~n71bVl~'LJeJ-:J,n'U (Work Flow Analysis) 3 0 

1222330804 bb'U'U~1~el-:J1UU1'U'LJel-:J~'U (House of Lean) 3 0 
" 

1222330805 m1tJ'!ub~t.Jun11e.-1~~ (Heijunka) 3 0 

1222330806 -:J1'U~b1]'UlJ1~1:01'U (Standardized Work) 3 0 
"' 

1222330807 m1tJfotJ1-:ieJ~1-:J(,)eJLtieJ-:i (Kaizen) 3 0 
' 

1222330808 m1e.-1~~bb'U'UV1'Wrnnvrn~ (Just In Time : JIT) 3 0 

1222330809 n71~(;1i-:Jf)illfl1'V'li-:iLb\,l~'U (Build-In Quality: Jidoka) 3 0 

1222330810 r111:w?1rubtJ~1~ 8 (8th Waste) "., 2 0 

1222339901 n111{;1 bb~~tJ1~biJ'We.J~ 1 0 

30 0 
~'Jl.J 

30 

Ji "" 6. b'Uel'Vl1'J'!l1 

1222330801 ~ 'U:\l1'UA111Ji ~1'UnT~-.5'~m-aei~aTvin-a-a lJ (Basic Concept of Indust rial ... " ' 
Management) (3 : 0) 

1 ~ritl~::a -:iFi~1t.J1'!l1 
' 

b~el 11¼ ~fon11'tJ niJm7lJ'f bb~::b'LJ 11'1 b~ t.J1~'U:01'WA11:W{~1'U n71~ ~n71el~?l1Vln11:W e.-1~ m::Vl'U 
'U 'U ~ \J 'I 

'11nA11:Wb tJ~ t.J'Wbb U~--'.l'Vl1--'.161fl '11 'Wt.JA 4.0 bb~::el5'U 1t.JA11lJVllJ1 t.J'LJel--'.I n11 ~{;) m 1el ~?11'\ll n 11:W 'l~ 
' ' ' 

f11el5U1t.J'a1t.J1"1!1 

?im~1b~t.J1nun11i~'W1b'VIA 1'Wfa~n11m:: 1{;1{;1 ( Digital Disrupt ion) 11~'W1n11b'Ufan 

el ~?11Vlf111:W bb'W'J?i(;l n11~{;1n11V11-:Jel~?l1Vlm1:W~b U'Uvl'Ut.J:W1 'W'U"\l"\l'U'W 'l~ bbn n11~~n11Aill.fl1'V'l 1{;1t.J'j'JlJ 
'I 'I 'I 'I 

(Total Quality Management : TQ'v1) n11u11-:i'!rn~1me.-1~vll'lnA'WiJ~1w1:w (Total Productive Maintenance : TPM) 

n71~{;1n71bb'U'U~'U (Lean Management) n711{;1?1:w11tl'W~V11-:J~~?l1Vlm1:W (Performance Measurement) 

bb~::\911~1{;1'\ll~n (Key Performance Indicators) 
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1222330802 f>l11~~qjb't.h;h 7 th:mT'a (Seven Wastes) 

1 tllfltl<a::G'l-:iri·nt116/J1 • 

(3: 0) 

b~ ei1 ~~1'\J m1tJniJ m1ii~bbl;l:!b i1 h b~t11t1'\Jr111ii?l ru b'IJ6'i 1 7 U'.i:! m1 'V'lf m..1~\1\91'.i:!Vl'W nri-:i 
~ ~ ~ V 

e.mm:!'Vl'\J'LJel-:Jfl11lJ?lru b'U~1bbl;l:!elfi'\J1tlfl11lJVlll1tl'LJ e)-:Jf111lJ?lru b 'U6'111~ 
~ V ~ V 

fi'1ei5u1t111t116/J1 

firn~1b~t11tl'\J1!)~m'LJeJ-:JbVl~n7'.iru"lli~-:i'IJ1:!?l-:Jfl 3 Mus 1~ bbri m1ii1~foJ1b?ll-lel (Un-Evenness 

or Mura) 1Vll;ll>l-:J7'Ubn'W (Overburden or Muri) bbl;l:!fl11l.l?lrub'U~1 (Wastes or Muda) fl11l-1Vlll1tl 
. 'U., 

bbl;l:!e-mm:!'Vl'\J'LJeJ-:im1l-l\JtlJb'U~1 7 'U'.i:!bil'Vl 1~bbri n7'.ie-.Jfi\9lmmn'W1'\.J (Overproduction) m1r1-:ir1~-:i (Inventory) 

n7'.ibfl~el'Wb'Vl1 (Motion) .ff'W\9lel'Wbilbfl\>l~l;lr11 (Over-Processing) n7'.i'.ielfleltl (Waiting or Delay) 'LJel-:Jb~tl 

(Defects) bbl;l:!n7'.i'LJ'W~-:J (Transportation) 

1222330803 n1'.i1bfll'.i1::'Vfn1'.ib'Vi%'l'LJeJ-:!-:iTW (Work Flow Analysis) (3: 0) 

1 tll fl'U':i:!i'l-:i fl';j1 tl1 "tl1 • 
b ~ei 11X~fom1e:JniJr111ii~bbl;l:! b'LJ7 h b~mn'\J n7'.i1bfl'.i7:!~n711 V!l;l'LJeJ-:i-:i1'W 'V'l~eiiiJ-:imii11ri 

'U 'U 

'.i:!'\J'l.J,:j1'W 

fi'1e1B'\J1t1':i1t1161J1 

~m~7b~tl1tl'\J1:!'\Jm7'W (System) ~b~ell-lfl11l-l~l-l~'W5'.i:!Vl17-:J~G1-:Jllel'\J (Suppliers) 'U'<il~tl 

Uel'Ub'LJ1 (Inputs : Man Machine Material Method) n'.i:!'\J1'Un7'i (Process) be.l7vi~\9l (Outputs : 

Quality and Quantity) bbl;l:!~nfi'1 (Customer) ~-:i.rrn.1b'Wbbl;l:!fl1!:J'Weln (Internal and External) n7'.ifl1V!'Wl>l 

'LJel'\Jb 'LJm:!'\J'\J~eltl (Sub-System) ~1!:Jbb '\J'\J'11 l;lel-:J SI POC n1'f1\>l ?lll':i'.ifl'W:!'LJel-:JW'\J'\J ~eltl~l!:J'U'.i:!~'Vl 5il1'\l'I 

(Efficiency) 'U'.i:!~'Vlfie-.Jl;l (Effectiveness) bbl;l:!e-.J~\9lil1'\l'I (Productivity) bbl;l:!e-.Jl;ln'.i:!'Vl'\J'<il7nm1ii~t1Jb 'IJ6'i1~iJ 

~el?lll':i'.ifl'W:!'LJ el-:J'.i:!'\J'\J~ el ti bbl;,:! e-.Jl;l n'.i:!'Vl'\J ~ m tieJ-:J'<il1n'.i :!'\J'\J~ el tl~'LJ!:J1tl b 'U 61'.i:!'\J'l.J,:j7 'U b 'Wil1'\l'l'.i1ll 
'U 

1222330804 bb'U'U~1%'leJ-:l'.i'U'U1'W'LJeJ-:l~'W (House of Lean) (3 : 0) 
'U 

1tllfltl'.i::G'l.:iri'.i1tl1'll1 • 
b~B1 ~~fon111lniJm1iif bbl;l:!b'LJ7b'<il b~t11 tl'\J bb'\J'\J'171;lel-:J'.i'U'U7'W'LJ eJ-:J~'W 'V'lfeJrn~\?11mw 

'U 'U 'U 

eJfi'\J 1t11r11-:i?111-:i'LJeJ-:in11~ \>l m '.i n7'.ie-.J fi\91 bb '\J'\J~ 'W bbl;l:!eJ 5'\J7 t1~-:ir111ii~ii~'Wfi'.i:!V1'J1-:i ci1'U'IJ '.i:!n B'\Jb 'WU7'W 

'LJel-:J~'Wtl'\J fl11lJ?lru b'U~1 b~ 
'U., 

fi'1eicru1t1':i1t11"tl1 

~mn bfl tll tl'\J fl11l-l b 'U'Wl-11 bbl;l:!fi11lJVllJ1tl'LJ el-:Jn7 '.i~ \>l n7'.in7'.i e-.J~ \9lbb '\J'\J ~'W n7'.i bb ~-:J-il''W 

b'Wel\9l?l1Vln'.i'.il-l!:J1'Wtl'Wil bbl;l:!'<ill>lf11b'U\>l':i:!'\J'\Jn7'.ie-.Jfi\9lbb'\J'\J1\9lfo\9l1 (Toyota Production System : TPS) 
' ' 

n7'i~-:JbU1rjl')ruil1'W'.i:!~'\J\l-:J (High Quality) ~ltl~'Wl'j'W~?lm'Vl~?llle-.Jl;l (Low Cost) bbl;l:!n7'.i61-:Jl-lel'\J 

~Vl'Wb11;l1 (On Time Delivery) bb'\J'\J'111;lel-:J'.i'UU1'W\911l-lbb'W1A\>l TPS ~'U'.i:!neJ'\J~ltl ~1'WU1'W~-:J 3 b~bbri 
'U ~ 

n7'.i'U1'\Jb~tl'\Jn7'.ie-.J~\91 (Heijunka) -'.11'W~b'U'Ull1\9l'.i~1'W (Standardized Work) bbl;l:!n7'.i'U1'\J'U1-:JB~1-:J~elbtieJ-:i 

(Kaizen) b?l1V!1;1n'LJB-:JU1'UJ-:i 21~bbri n7'ie-.J~\9lbb'\J'\JVl'Ub'll;l1'Wel~ (Just In Time : JrT) bbl;l:!n7'i~\>l~-:JArurn'V'I • 
~-:Jbb~~'W (Build-In Quality : Jidoka) 



1222330805 n1'i'U~'lJb~fl'Un1'H-Ji'ilil (Heijunka) 

11ilmh~a~fl'i1fl16U1 • 

4 

(3 : 0) 

L ~ e:i 1 ~ ~ 1un11!! n iJ fl11:w 1 LL61::: L ·ih h L~ en n un1 TU f rn 1 t.JU n11~ ~ \91 'W1eJ:W~ -:i e:ii5u1 tJ 
~ ~ 

bbfl:::\911:::Vlunci-:iF111:wJ1A°' ru'1Je:i-:im1ufoL1t.Jun11~~\9l bbfl :::ilbb m'Vl1~1 um 1u1::: tl n~bb mA1,in11u-ru L1t.Jun 11 ., ' 
~~\911tJH1uml1t.J-:i1u 

fl1€15'U1 ~'a1 ~16l/1 

~n~1LMmnu~m1:::~~m.l1Lrn:::\9lm~tl1 (Product-Out and Market-In) LL'W1A~fl11~~\9l 

~'WA1bbUUilimrumn (Mass Production) bbfl:::m1~~ \9l~'WA1bb'lJUmmrul.J1mo'W1:::mj:w (Mass Customization) 
' 

fl11U·il1b'U'W~~eJ~~~\9l~eJ\91'1J'U1~b~fl (Small Lot Production) bb61:::fl1'a'U1llb1tl'Ufl1'a~~\9l (Heijunka) fl1'afl~ 

'1J'U1~~e:i\91#1'1tlfl1'ab'U~t.J'Wi'Wfl1'a~~\9lm.h-:i11~b~1 (Quick Changeover) fl1'a'1J'W61-:Jbb'UUiJflA1'U (Milk Run) 
~ ~ ~ ~ ~ 

b 'WeJ'aeJ~'a'lJ fl1 'a~fl \91'1 eJ\91'1J'W1 ~ bfl fl 

1222330806 ~1'U~b'U'Ull1\il';iij1'U (Standardized Work) 
"" 

(3 : 0) 

1lilo'IJ'i~a~fi'i1~1'!l1 • 
L ~ e:i 11X ~1um1tl niJF111:w{ Lbfl::: L'LJ 1hLM m nu 'W1e:i:wJ -:i e:i i5u1 mLfl::: m::: Vlu nfi-:i F111:wJ1 A°' ru 

~ ~ ., 

'1Je)-:J-:J1'W~ b'U'Wm \9l'a~1'W bbfl:::i!bb'U1'V11~ 1 'Wfl1'a~~'\ll1-:J1'W 1 ~b'U'Wm \9l'a~1'W .. .. 
fl1 el5'U1 fl';i1 fl1'!l1 

~n~1LMt.J1nu~n~ru:::'1JeJ-:J-:J1'Wv1d'.lumm~1'W (Standardized Work) bbfl:::611'W'U'a:::fleJ'\.J 
"' 

'1JB,N1'Wv1L'Li'W:W1\9l'a~1'W tJ1:::rrnu#i'1t.J bb'Vlfl1'Vltl (Takt Time) ~1~u-:i1u:w1m~1'W (Standard Working Sequence) 

bb61:::tJ~mru-:i1u1:::vd1-:im:::u1um1m\911~1'W (Standard Work In Process) fl11Ui;1:W,,rtl5LL'Vlfl1 'Vl:IJ .. 
nmeJ'Ub1611fl1'a~~\9l (Cycle Time) bb61:::')~fleJ'1J1~'1JeJ~m:::'U1tlfl1'a (Bottle Neck) b'V1A'UAfl1'a~~G'l:W~61 

fl1'a~~\il#l1mb~tltr-:im:w1'lli1 (Yamazumi Chart) 
~ 

1222330807 n1'a'U~'U'U'i~mh~~eldlel~ (Kaizen) (3 : 0) • 
1 \ilO'U'i~a~ fl'i1 fl16U1 • 
L~eJ 1,X~,r um1tl nilm1:w{ LL61::: L-u1h LM t.J1num1tJ1utJ1-:iB ~ 1-:J\11B Lrje:i-:i 'W1B:W~~ B5'U1 tJ 

~ ~ . 
LL fl::: m::: Vlu nfi-:im 1:wJ 1 A' ru'V e:i-:i m1tJ1utJ 1 ~ e:i ~1-:i \91 e:i L rj e:i ~ LL61 :::il LL u1V11-:i 1 u m1ii 1 Luu n'1 m1:w n ;;=i:w ~ e:i tJ 

., ' ' 
b ~eJ fl1 'a'U -rutJ'a ~eJ ~ 1~~ eJ b rjB~ 

' 
fl1€15'U1fl';i1f.116U1 

~ n~1LMmt1'Ubbtl1A ~m1tJ1utJ1-:ie:i~1-:i\1lm rjeJ~ ( Continuous Improvement) 'U1'llq)1fl1'ab'U~ tltl 

~~-:i~~n11 (Change for the Better or Kaizen) 'Uq)Vl1 mLVll,) b~:::~flm:::'Vl'U (Problem Root Causes and Effect) 

ML1{~6'11At1) 4 r\'1 b~eJfl1'a'U1ll'U1~fl1'a'Vl1~1tl (ECRS Keywords) 1#i'Lbf1 ~~~~hli1d]ue:ie:in (Eliminate) 

'a1'l.N1tlb'V1~1tlfltl (Combine) ~~i1~rn1uhnJ (Rearrange) Lbfl:::vh1~~1tl (Simplify) m1tJfotJ1-:i 

e-i1t1n'1m'a:Wfl~:W~e)t.J (Small Group Activity) 'a1tl-:J1tl~flfl11tHuui~v1'1u1u 1 Vlihm:::~1~ (Kaizen 

Report) 
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1222330808 fl1'i~~lilbb'U'U~'iJb'J6l1'Wel~ (Just In Time : JIT) 

1 lil t1'lh::~.:i ~·n ~fhn • 

(3: 0) 

b ~ el 1 ~~ f u fl11rJ fllJA11lJ~ bb6'1~ b'LJ 11~ b~ tl1fl'U fl1 'if!..l~ \91 bb 'U'U Vl'U b16'11'Vffl ~ 'Y-l1 ell.J~~ el fi'U 1 tl 
" " 

f'l1 el6'U1EJ'i1EJ1"1J1 

fifl~1b~tl1fl'Ufl1'if!..l~Mbb'U'Uf!..l~flbb6'1~~,.:i (Push and Pull System) fl1'if!..l~M1~'Y-lel~fl'UA11l.J 

~el-.:Jfl1'i'Y-lel~bb6'1~tl1'lJru1n11t:-J~Mbb'U'UVl'Ub1'17'Y-lel~ (Just in Time : JIT) ?l1'U'U'i~flel'U~1Aruvir;'l'U'Ui;'l'U'U JIT ., ., ' 
b~Lbri 1;'1~1~'i~'U'Ufl1'if!..l~Mbb'U'U~-.:J A1'Ufll.J'iel'Ub1'11fl1'it:-J~M (Cycle Time) 1~i;'lel\?1A~el-.:Jfl'Ubb'V1Ab'Vl~ (Takt 

Time) bb6'l~elelflbb'U'Ufl'i~'\J1'Ufl1'it:-J~M 1~Lf11?1fl1'i 1 '\/l6'1 el~1~Mm ~el--1 ( Continuous Flow Processins) 

1222330809 fl1'i~lil:~~WJ11'Wi~bb~~'U (Build-In Quality : Jidoka) 

1lilri'll'i::a~Fi11EJ1"1J1 • 

(3: 0) 

L~el1 ~~1un11rlnilA11lJ~LL6'1 ~L {hh L~ti1 nun11~1?1 t~Arumv-it~LLM~'W v-i1ellJ~~elfiU1 ti 
" " . 

LL6'l~m~Vlil'flt1~A11l.J~1?1v-im1?1 ~1 nu~~ til.J'U~tl LL6'1~lJLL 'U1'Vl1~1 'Wfl1 'i'U'i~tl fl~ L'VlA'W Afl1'i~ 1?1t~A rumv-i t ~ LLM • • • 
~'W 1u1-b'ti m~~uA rumv-i 

' 
~1el6'U1EJ'i1EJ1"1J1 

fin~1b~tl1fl'U m1l.J~l?l'Y-l6'111?1~1 nu~~ tll.J'U~tl (Human Error) bb6'l~ fl1 'i~l?lt~A rumv-i t~ LL M 
' ' 

~'U (Build - In Quality : Jidoka) ~1?1Lil.J~'U'1Jel~ Jidoka ~el fl11vi11~l.Jel--1b~'U (Visual Control) b'VlA'WA 

fl111.ff iqi qi1ru b~elm71 tlb ~iqi qj1 ru (Andon) b '\fl A'W A fl1 'iel el fl bb'U'U.ff 'U \>lel'U fl1 'i°V11~ 1'Uvi ~ ~ hhn~ 
A11l.J~l?l'Y-l'111?1 (Pokayoke) 

1222330810 A'J1~arub'1Jih~ 8 (8th Waste) " ., (2: 0) 

1 lilt1'll'i~'1{1F\'i1EJ1"1J1 • 
L~ el 1 ~~1um1rl nilA11lJ1bL6'l~bOLJ1 hL~m num1l.Jr;'lruL '\.Jfi 1vi s v-i1ell.J~~elfiu1 mL6'1~ m~Vl'U n 

'U '\.I 'U V 

ti~ A11l.Ji1 A ru'1J el~'\ll 1'Y-ltl1 fl'i'U AA 6'l bb6'1 ~ij Lb 'U1 '\ll1 '11 'W fl1 'i~ lilfl 1'i'Vlf 'Y-l tl1 fl'i'U AA6'11 ~ bf1\?l'U 'i~ ~'\ll 6.fl1'Y-l ., . . 
bb6'l~'U'i~~'Vlfit-.16'1 ?f-:l 

" 
~1 el6'U1EJ'i1EJ 1"1J1 

fin ~1 b~tl 1 nu A11l.J ~ el--1 fl1 'i'1Jel -.:Jel --1 A fl'i bb '1~ 'Y-l'Ufl ~1 'U fl 1 'i ~ ~h 1 ~ bf) l?l'U 'i ~~ '\ll6.fl1 'Y-l 
" 

bb6'1 ~'\.J'i~~'Vl 5t:-J6'1 F1111;'111-.:i m1l.J mA.n~h 1 'Wfl1'i°V11 ~1'U fl1'i\>l'i~Vl'U fl ~~A rufi11 'W ;f 1 bel~'1J el~v-iurn1'U 
" ' 

1222339901 fl1'i11ilbb6l~U'i~bil'U~l;l (1 : 0) 

'U'i~ b~'UA11l.Jf '1Jel ~ ~1'Ufl1'irl fl b\?ltl fl1'i'\ll\?l i;'lel'UJ11A'\ll ~~ 5 
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t,t&J ~ .., 

flOA~eJlil\11\Jl1Vl~Oij~'l 

1. ~111.~1 . 1'i1tJ1 tlcyqp-m.i 
2. u1.:ia11l1vim 'Vla.:ivi½'w6 

1w.nm 
'l!n1'!11 m 1wroJmtlih:m 1.:i-nu-li1,.n fY fn';l 

a1un-rn.J'W9l.ltl1W!h.m 'N-:11'\J'I.J'UVl'U; • 
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