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QUVl 7 

fI~'l3J 'VI 3J'l iI 

nlt~(?lnlt,y~~ (Materials Management ) 
dI dO.:;::). 

IPltl nlt~ n~l nlt11~bbe.J'W~1'Wbb'C-l~f?ll b'W 'WnltVll~ 

~1'WtltJ~~rl~1~flJm~u1'Wmt~ b~m.jJtl~nlJ,y~f?ll?il~ 1, , 
1'W~l'Wtl(?l~l~mta.J tl'Wut~n tlu~'J tJ mt~f?I~l mt, 

'" I ~ 'Y _ CI. 

~f?I~tl mt~(?lbnU bb'C-l:::;nlt'lJ'W~ 'lL IPl'C-ltl'WtJ1 tJ1If1C1f?1U, 
,

='Y= 
~ 

I _~~ = 
~'Wm 'll'W~1'W bb'C-l~Utt'"lJlru6fl b'Y'l tlmte.J'C-l1fl nr~'Wl, 
1 U bb unu ~1tl nl tbu~tJ 'W Vl (?l bb Vl'W 1fI'C-l tl f?I'"l 'Wnlt 

'" 
01 m~I(~hJVl'Wbb'C-l:::;u1nld b~ tlli~bn(?l:W'C-lY;)lb ~:wl 'W , '" 
n'"lmta.JVll~ b~tl n~~~~ , f?I Hltl th~ b~:Wl:::; ~a.J 

'C-ltl9~~n~~~~tl~rlut:::;ntlU~'C-lltJ~I'W b~'W t:::;uu 

t.h~l~'ElUVll'W (supply chain ) ~ru~n~ru:::;b'U'Y'lI:::; 

(specifically ) bb'C-l:::;a.Jllf1t~I'W.jJtlrh~'Wf?I ( peci ­
~d v ~ ~d' I='Y 

fication) VlLnm'lJtl~nUnlt9(?l'lltl nlt'lJ'W~~~'Wm 

bb'C-l:::;,y~f?lIPl~IPl~~ ~~bth~mtJ'lJtl~nlt~(?lnlt,y~f?lbU'W, , 
mte.J~a.Je.J~1'Wmt(?hLU'Wmtb~tl~f?I~lbb'C-l:::;9f?1blfl~tJa.J 

,yl?lC1 ~u L~tllJtl'W~t:::;UUnlte-J~ l?l1 ~bu'Whjtl ~1~~ 
, 'lJ 

ut:::;~VlfiJll'Y'l ~~'WVl'Wrh1i~ltJ~1 If?1tJ~t:::;uUnlt, 
Q..o' c: d-=::.l d dd 'V dQ 

'"If?lbnUVl(?l a.Je.J'C-le.J'C-ll?lVla.JlPlruJll'Y'll?lla.Jlfltl~nlt, bb'C-l:::;a.J 

1Pl11a.J'Y'l~tla.J1'Wmt9f?1~~~1tl1,xu1mt1~tl~I~~:::;(?l1n 

~1a.J1Hlr.llLL'Wntltln1~r?1~d ;.;itl 
1. ~'WVl'W~1 (l, w co t ) mt11~LLe.J'Wnlt9f?1nlt 

,y~ f?ltl ~1~ L~a.Jl:::;~a.J LL'C-l:::;~Ut:::;~Vlfi Jll'Y'l vh1,x~'WVl'W. , 

,yl?lbl~u~1-ii1'Wnlte.J~l?l'"l:::;~tlm~I'C-l~• 

2. mtut~n'WlPlruJll'Y'l'lJtl~,y~f?I (Quality Assur ­, , 
ance;QA) ~ml:w~'W1'"l1'W~ruJll'Y'l'lJ tl 'l t)l?l ~~umi 
1'Wmte.J~1fI 1'h1W~~'W~l~;w lPlruJll Y'1~ t:::;uuut:::;n'W, 
IPl ruJll'Y'l,y~ (?l L~tl1,x~'Wl'"l~Ie.J~ l?l nruevl'"l~ a.J IPltlW1Y'1,. 

, 0-
, 


"" 0 ~ 

l?l1a.JVlm ~'Wf?l Vl•n'll'W 

3, nlt1,xu1nlt~n~h1~'Wt:::;r?1u~~ (high level 

of ervice ) ijIPl11:W'l"l¥tl:w1'Wnlt1,xu1nlt l?ltlU 

~'W tl ~ 1Pl11a.J ~'l 'Y'ltl19 Lbri~ n fh ~1tJIPl11a.Jt1 f?I b ~'l ~n 

altl'l l?lt'lb'J'C-l1 ~¥I'lIPl'Jl:wLJlb~'f.I?1'f.1 bb'C-l:::;LU'W'Vl 

H11~1'"l91n'b'l n ~h 
'lJ 

4. 'C-lf?l~11i~1'tJ~I'W,y~f?lIPl~IPl~~ (low of inven ­• 
torY cost) ~1a.Jltm:::;lJltJ,yl?lbl~u1u1 'Wm:::;lJ1 i.Wlt"' , 
e.J~l?l1~'f.I~I~nu1'W 'C-l l?)al'WVl'W'"lJ-J ~1'W,y~ (?l1Pl~1Pl~'l. , 
vh1,xm:::; bb~ b~'WVl'W ~a.J 'Wb1 tJ'W1~IPl~ tl~, , 

5. 'b'lf?lJllt:::;mt9f?1~tl (support purcha ing) 'C-l l?) 

Jllt:::; n1 t9f?I Ll?l~tJJ-J ~ uu t:::;J-J 1 rub yj tl9(?l ~1,yl?l bl• ~ u 
r.ll'W1'WJ-Jln 1 Ln'W1Pl11J-J91 Lu'Wl 'W1Pl~~~'W~lb~ 'El1,x 

http:1Pl11a.J'Y'l~tla.J1
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\'lin n'1O;;1.u n'1O;;~'1\1l.l.eJUi~n'1o;;1'a~
• 

Q _ 0..::. 4 ~ Q..o' 

~'1VfJUn1 J lIJl l 'W 'W "1 'W l 'V'l 'fJn l 1"'l!1l n1 'J'J ~ lIJ• 
~ ~.Q ~ c,.; rf'...... 'l/." 'W 'W "'l:: iPl 'j''tlU iPl ~ d.J ll'l nl'JU~ Vl l'j' iPl'dl d.J'tld.J'V'l'Wn n Ut:J'lJ1 tJ. , ~ 

11?lrl~U :n'lVi~nm1,;)fin1r'dl" ll~'W~lIJmJr)~(;1 (mat­
q , 

erial planning method) nTdfl'J1J~ ~~l'W')'Wr)~ ~f1" 

fl~'1 virm~~ lIJfl 'lfl ~"l'WfI~"~'WAl (warehouse ) "'l:::;
q 

iJtJ~nJ::Vl1Jl[?ltJ I?lN l?l 'f)fhl.nlqhtwh~ 1 1~lLn l?l'tl ~'W 

~'Wn1nnufm~'l (inventory carrying costs ) ~'WVJ'W 
, ., 

n1'J-5'lGD'tl (order costs ) ~'WVl'W~ 'W A1l~ tJVl1tJ (de­• 
i/ ~ 'V d c:... 

feet costs ) LL~ :::; I?l 'Wl~'W~'W iPl l'lJ1l1Jllfl~'W "ll"Vll n~ ". 
~'tWiJld.J'll'W~1'W'd'Whh oW U'l 'V'l'tl "'l::ln lIJ~'WA1'lJ l(;1 bb~:::; 
1-11 n t" L-lJ13-J1 ~J1 m::Vl1'l ,xl n lIJ n1 J' ~ ru b~ tJ'l 'W J'1J'lJ 'tl " '" ., ~ 

lIJ'tlmtltJ ( interest ) ~ 'Cl ~l L~ 'W"'l~ (sleeping capi ­

tal ) 1'W'JtJ'lJ 'f) -.1 ~ ~'f)n~ 'WAl (stock ) Vl ~'tlllJ ,ff" i1'lLU 'W 
~I 

~U'Yl 'U
• 

(lJl'YI ) 

15,000 

(EOQ) 


1l'1'WoVi2 U"'l ~tJ rn'J lLU nJn r.J1.JI::; VI~ 'l '1 alum,J n1lt'l:i'tl ~'Wfhnu~'WvI'Wn1nr'iu~mn 
, q 

d ~ ~ ~ 
"'ll nJll Y'lYl 2 ll~(?)"LLt:J U-Q :J-J J' :::;1J1J'J~~fl"fl~" 'J""'lJ' 

l1d.J "'l1n1Jlfu~'WAlrollU'd 'W Q VlthtJ bb~d~UA191U'd'W 
irf.ln1.JlhJ '"lu!1 .:J'j'~ril'lJ~~'tl" nl jt.:JL VI~ (reorder 

qJ 

, " 
• W tv.::::., 'V d ,*" c::a. 1/ . 

pornt) n~~~"~ Ufl 1 Yl~ lIJ~ "~'l.\f11 (receive order ) 

-ri 'J "L'J~1J'~VI~1"~lIJ~ h\A1 n'u~lIJVl1Jlf1J~UAl (place 
d'ci I I I c::.. 'V ~ d I 

order ) 'WbJ'tJn'11 "ll'd"l'd~ln'tlU~Ufll:J-J1f.l" "ll"'fltJ 
'U 

JlltJ1 ~L1 'flu1'lJ (condition ) ~~lL~'tlt"~UA1"'l~1Jl 
f1J~'WA1vlUVl bL~:::;l~ 'tll.n~'l.\Al1u"'lulth.!P) 'W tJVIli'dtJ 

~ 

L Vll?ll,n.n C~'W91 'W 'J 'Wd.J1 m~ 'tl~'lYl 'W ~~1" f1~"~ 'WA1 
• q 

(warehouse) L1lU~ 'WAl u'f)n"'l1ndil,,~rl11.Jl~1tJ 
c:.:!:I ~ I I _ I ,Q,"" 
m .,l, 1 m:J-Jm 'tl nmn b"ll 'W m~bl~Jn~1 1l 'W A1 fll l"ll1 

~Ln1J~UAl LUU~U VI ~n n1'JlUn11'Jl"W'.,J u'lUn1'J 

~lIJn1J'r)~lIJ
q 
ll1JtJ~'d1u iJ ~" ti fl 'tl . . . 

1. 'l.I~3J·Hu.n'l'Hi\1iiil.vi'l.l'5:VltjG1 (Econ om ic 

Order Quantity : EOQ ) 

VI:J-Jl tJ D" n1'J'd1" l L ~ u'l 'W n1 J' t,,=n 'tl r)I?l bI• ~ 1J 

bbl?l~:::;"'JlIJ'l 'l.\'Ud:J-J1 OJ ~"'l:::;vh'l ,xrll'l.n~l tJd'J:J-J'l 'W dlfll 

~l~ ~lIJ ~"rl l'l.jf~ltJd'Jmfu"'l:::;bflllJ"'ll nU"'l 9tJ ~1'l.n 
q 

~1tJ'l 'W n1J't,,~'tl (ordering cost ) u~:::;~ 'll.jf~ ltJl 'W 

n1nn1Jfn~1 (carrying cost) l llJ tJu"'l9mhL.jf~ltJ 

,ff"~ 'tl "m'd d"'l :::;bLunm&J'l.\ n'W LL~ lIJ"~" JllY'l~ 2 

~'U'YImdaJ ,. 

rl "'l:::1Jl~ 
"" , ,
rl'fl'dl,] 

~11Jlfl 

n n1J'~ 
d 

l'J~l Yl l 

1 .l 

nl'J'lJ11 

d11Jj't..!'" 


haSh 

"' = 
'WWlIJ, 

~I?lf.l~ ~ 
q 

"" ~' 
~ J' 'tl'd~ 

UJ':::v1 

U~'~tJl 

derin/ 

2. n 

I.~'U'U 

1Ufl~

L'd~l 

' 

L 



• • 

2 

l1 rll 

'tJ ~ l'l-if 

'ltJ1u 
lo', 

'1191 tJ 

place 

n9::;1~~u~'W~1~lU UL~:I-J Q vnj'Jm~~ 'eJUL~:I-J l(?1tJ 

!i'eJ~l'lh~L ~lri'eJU~'W A1:I-J 1f1~bU Ub ~ 1 A~~ ~ :I-J:I-J, ~ 

~11~f"u~uAl[ntJlu 151U UUbb~ .rUJ~~U~·l ~1n 

~n1~i~~'eJ~U~l~n w~~n9~1~~UA1IlltJlU~~tJ::; 
, .. " 

b'J~lV\ rh~UVlVl,nAf 11.J 

1.1 tlr::lE.J'll,r'lJ'tl~t1h.ncun1ri'lea'tl'tl [h~ur~",u(?1 

1.1.1 vh'l~n"lrl1~hJ~~~nd::;V1U"l1nU6J.!m 

1Um:I-J1CU:I-J1n 

1.1 .4 'll'JtJtl ~::;~tJ(;) ~uVl,ulun1r~~ l'l~U~l 
'" 0 ~ 

1.2 'lJ 'eJ "l1n(?1 

1.2.1 ~'eJ~ ~ A'J 1:I-J'VII~ 'eJ:l-J1 Un1 ~ 9V1 bl'lrtl :J.-J 

1l'lbl~u1um:J.-J1ru~Lbtlu'f) U, 
' J 

1.2. 2 Lb~ un 1 ~ L ~U Lb'i'l::; ~'J (;)1 un1 ~i~ 'll'f) 

1l'lbl~ U Sh~tJ ~L'J'i'llhJ mlum.J, 

1. 2.4 ~~U~A~~~UA1~1d'!l~H'tl~1~L~m'Vll 'eJ 
~ r,tllJi'~ l ~~n";jDn1~m:J.-Jlrun1~t~~'eJ'eJlh~ 

"I ~ '" "" d "'" I '" u~ ::;~ tJ(?1 "l~l'l'eJ ~~ "l 1 ~rulbl~'eJ~Au~~n'eJUVl l~ (?1 1U 

U"l9iJ ~ 11.nroiltJ~1~ 1 1Ji'Lln ~uVJu1U1l1 ~t~=l'eJ (or ­

dering cost ) ~uVJUn1nnuf"m~n (holding co t ) 

1ll'ln1l1~1-if~ uAl~1'eJ1l1 ~~'eJ..Jl (reorder point) 1l1d' 

'VIItJ1 nnu (producti on forecas ting) ll'i'l::;'lh~ 

l'J 'i'l1'lJ'eJ'I1l1~1Ji'f"u~uAl~1'eJ1l'lbl~U (lead time) Ji''J tJ, 

2. n1'iiifiln~3Ji~fiI~,,~~\,tfilll~1bbun'\.J'ii:b.n'VI 

bb'U'U ABC ( ABC analysis) 

1l1~A'JUA:J.-J~lU'JU1~(?1A~A~~~1m~'~(?1A~A~~, , , 
1UA~~~u~h1'Wh~~lu'eJl'l~1~m~:J.-J~~~uAlmnmtJ, 
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AU~(?11cPltJ 1~1. d'1 (;) 'VII1 Ljll'l (Vifredo Pareto ) un 

lmM~m~l'l f'll1 'J ~(;1 1l~tJ 'W ~ ~1""ifvhl J11cPlm b tJn.. 

n~:J.-J A n~:J.-J ~ bUU~UA1~ ~1I"lru:J.-Jln :J.-J~~1 
q q IV \I 

~~ (high value ) 1(?1tJ~'Jlu "l::;~~ 'WA1'eJt.h_h::;:l-J l ru 
" " 
10-20% 'lJ'eJ ~~UAli'l~:I-J(?l bb'i'l::;"l~ ~:J.-J'i'l~ l 'eJ~tJ ~:l-Jlm 

0- " " 
I ~ IJ,.I _ 

70 - 80% 'lJ'eJ :J.-J ~A1 umVl ~:J.-JcPl 
" 

n~:J.-J B n~:l-JdLUU~u~h~thun~ 1'1 (middle, . 
value) 1(?1mt'dlu1~~~1 A~~U ~'::; LJ1Vld"l::;~mJu~::;:l-J1ru, " 

.­
'iI Q. 'V _ I 

d''eJ tJ 'i'l ::; 30 - 40 '~ 'eJ..:J ~UAl ~ ~:I-J(?1 LL ::;:J.-J~Al'lJ!l'l 
'II 

Q, 'l/ J 4:11 1 ff'.;.; d' 

~u~n tl ~::;L IlVl U"l ::; :J.-J A1U ~::; :J.-Jlru 1 5-20 bU m b'llU(;1 

(small value ) bUU~UA1~~hlAl~lll.'i'l:;"\u'eJfloJiUr;] 

1 un1nnuf"nMl~:I-J '11l ~ 'eJ U~::;:l-Jl ru~'eJtJ 'i'l::; 40 - 50 

'lJ'eJ~~UA1~~ ~:l-JcPl bb'i'l::; ~ :I-J 'i'l~l 5- 10% I. U'eJfLoDUr;]
'\J 

:l-J ll.~tJu1UZU'lJ'f) ~ ~ll~ll?ll(?1 'eJ:; Ll.m :I-J (pareto dia-
I ~ da:J.y

gram' ) 'll'J~'lJ'fNml~A'Jl:J.-Jbl'Cl~'Cl :I-J "'1 I.'VII:I-J 'lJ'W I?l'J tJ 

A'd l:I-Jiu~..:J9 ::;I.U U~U~l n~~ A 'll 'J 'IfI 'd 1:I-J-DUU1'W. 
~ , 
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E 
Q) 

::J 

C 
Q) 

> 
.. ~ .. 

'" o 
E­

20 	 5:0 . 100 

Number of item::, (%) 

~ 0 \1."..... .... ,A, v 
fl1'W'VI 3 LL~~ ,:Jnl'j'~lll Un".l~[;lA'I Ii'1 '6'l ~(;llm~u'Un11r.wm~3J 'b'1 Ufll A - B-C. 	 , 

m~\-1~n'lJ'fl.:j'Y'ilL11(;l 

(il3J1 http://webspace.ship.edu/mtmars /M IS_530/inventory IInventory_notes.html) 

ron nJll'\11l~ 3 Lb ~ (?J'I~(?J n~J.Jt)~ (?J fI 'IfI~'11(?J tJ~l LL 'Wn 
q q 

tl'J::::LJlVHLUU ABC 1(?J tJn1 'l''dl'1bLc.JU nl'l'fI'dUfI ~;;q 'WAl, 
I 	 d I CII d .r;;:Ii 

mm A 	9:::~ n1 J''dl'1bbc.JU 'EltJ1'1(?Jl tJ tJ J-J b'lfllJ'l :::J.J nfll 
q 

~'ElV1'11 'd tJ"lJ'El 'l ~'WAl ~ '1~'1 ij Y'YJl J-J ~l b uulUn1j~ bb~ 

fI'JuflJ-JlubnufmnLuu~b~M 1u-rJ ru:::~;;quAl n~J-J B 
q 	 q 

9 :::i4 n 11'Jl '1 LbC-J Ufl'dU fI, J.Jl U n l J' Lnu f nMl1 'W J':::: ~1J 

thUn~l.:J bl~:::~uAln~~ C ~dJ n1 j 'dl'1ll~ UfI'dUflJ.J 
• 	 q 

1'WJ' :::f71U ~1V11'El'El199:::hl~'EJ 'Il ,xfl'dl ~ ~u19J-Jl nun 

bb~V11n9:::~'El'l~(?Jl,xdJuj:::uuV1J-J'd(?JV1~ ~1U~1 nlJ 
'lJ q 

~(;l nlJt)~ (?1V11'EJt)~ (?1 fI'IfI~'1n1J~(?1n~J.Jt)~(?JfI'I fI~'11(?JtJ
q q q q 

~lLbun UJ':::LJl'VlLLUU ABC f71'1n~l'd 9:::.n'dtJvhl ,x 

~:::(?1'dn1 'Wn1'l' (?lJ'd 9~'El 1Jnl 'l' (?1bb~fnMl 
'lJ 

3. n1"'';I'l\nl.enJ.ft';l13Jmil~n1..,iaGl (Material• 
Requirement Planning: MRP) 

~ 	 'i.I cv ..:::::. 

II U'd rl(?1 nlJ''d l'1 bL~W'l'J1W?I'EJ'I nl'l''d~(?1 bn (?J
• 

J::' d ~ 'V

'U'W fl 1 '1 bbJn 'Vl m~1nl1U tJfI (;lU-rJ'EJ 'I'Vl Pl'd J'J'M 1960 1 U 
q 

'll'd'lbbJn n11'Jl'1 bb~'Wml~~'el'lnlJ' rr~(?1 dJ U'1fl nl J'• 
11...!nlJ'V11"llU(?1 b L~:::~lU'd'Wt)~ (?1~~'El'l1o]l Unl'l'~~ I?l• 
(?I 1 ~ (?I 1 n'l b'd~1 bb~ :::: ~1 'W'd u ;;qu fll ~1~hl'1 LL~'W1 (?1 tJ 

MPS (Master Production Schedule) 

~fi MRP LU'WL'Vlrl ufll'Wn l'J' ~(?1n1J' ~~1~1J'rlV11 
JltJnlJ't)~ (?1~ ~'EJ 'Il.JrlUnlJ~~ VI;;q'WAl ~1 Lt9 'l'U (?I1J.J

• 	 'lJ 

bb~'Wn1'l' ~~ (?IV1 ~n~U)'dl'1B 1(?1 tJ 'Ell ~m 'Vl fl1 U1~u 

~l'l'~Ub 'Vl1"1 ~ ~U~~tJ ~1~l'JTI~~1 '11 untJn1'l't)~(?1, 
(bill of material) 1~'EltJl'1J'd(?1L~'d bb~ :::~l~lJblU'EJn 

=- cv 0 d'i/ '::;'V 
'll'W(?1-rJ'El'l'd~ (?11?l1 J.J91'W'd'W'Vl(?l'EJ'I nl1 LL~ ::: L'J~1'Vl (?I'el'l nlJ'

• 
1-ll1~'El~1'1LL~Uth .. '" ?\wn 

3 .1 uJ':::1 tJ"llU'lJ 'EJ'I nlJ'd l'1 LL~'Wn1J'9(?J~J'J't)(?IbI•~1J bL~:::~ 
tr99uu11'1'1 l'w1~Uln1J''dl'1ll~Un1J9(?1~J'J'

• 
rl(?lbl~U (MRP) J.Jl1.Jrl'WnlJ'9(?1n1'l' rl(?l bl~ULU'W~1'W'd'W• • 	 "l:::: 'l':::~ 

Q 'l/J.Jln 1 U'El~I?ln1'l''dl'1LL~Unlj~(?1~J'J'rl(?lbl ~u1~fu nlJ ~'Wrn• 	
~ I 

t'J'UJ..Jfu Lb~~1~b1nL11hn-n'Uth..1LL'V'IiVl~1t'J1u 1'W'liw
'" 

'el(?l~ lV1 nJ'J'J-J uJ':::n'EJu'l'bltJ'Wril Lfl1'El'lloTIlv.jV(J l bb~::: 	 "" ~UbI .J• 
'Vl -rJ'el.:J'el(?l~lV1nJ'J'J.J~U 1 ~ L~tJ 'd~'el'lnu nl'l'uJ':::n 'el u~'W"h'W 	
d 

q 

http://webspace.ship.edu/mtmars/MIS_530/inventory


I 

TH1V11 

lU IWld-J 

5l 

(~m http:// WWW2.cs.science.cmu. ac.th /seminar/2548/ERP%20htmllhistory.htm ) 

n 'j' 'j' m 'tllV11 'J Lfli:i V1r'tl~1 ill~'" nI'J\,hnl'j'rnml:Ju 

n'i 'j' 9~ ~'j''J~I?l Cl~'LI ~ 'l1-ntU nI'j'9~n1'j'fl'.l'LIfl~~I?lCl~ 'LI, , . 
, .., 

'tl tn 'l nr.J 'l 'l 'lJ'11'l 

3.2 1l1 'j' vll'llU'lJ'tl'ln1 'J'1 1'lbb I:JU n1'J9~~'J)'lrI?lCl~U
q 

n1'j''d I'lLl I:J Un1 'j'9~~'dj~I?lCl~'LI (MRP) vll'lIU, 

'lJ 'tl" ~U I'Z'nL'J9J11V'1Vlt'l'tl,:JnI), t'l 'tl~)'~t1~L'd'i'lIVl 

<;' 
b~ 

'1 '1/ '\/ 

b"ll 'lJ'1Jd-J'i'I" 3 "ll ~ 
..... cf d 

l1l'lU f1'tl , 
3.2.1 LlI:J Un1 'dI:J ~I?l V1 ~n ~'l LL ~I1l'ltfhn 

~ '1.t 0 c; 
,q"" , 

d 

'dl 'l LLI:J'W 

3.2. 2 'j'1t1n1 'd~~ ~ , ~~l-n~lV1f'LILL l?lnntln1d 
~UAI ~1 b~ '"l dtllU bl ~Unldl:J~ 1?lV1 ~nl ,xbtl U~U~'dU 

'U 

IV .::i Q...o 0.1 d 
3.2.3 UUVln~mUrn'V'1'lJ'tl'l'd~~A'lA 'i'I ~ "ll'l 

q 

9:;'j'~'LI~'l U'dU~'W~,)U ~'dutld:;n'tl'LItl'tltl b l'i'l~md-Jlru, 
~UAI~'lL~IOl'Jtl1UA~'l 'J rmn md-Jlru~U~'JU~'tl tl 

'lJ 

1U~UI?l'tlUn1'dt'l~'tl L'l'i'lI~9~ ~'tl'l1-n~'lLL~n1n~''l~'tl 
'"l un ~U~'l'lJ'tl'l LL 'i'I~~'lU 'd u~~'tl n nU"ll U~ L~'tlHnnll 

3.3 'tl'lrlth~n tl'LI'!J'tl'l),~U 'LI MRP 
d ..1\.m'l dvll 'l'lUJ1'ltll~'j':::'LI'LI MRP '"l~~'tl'lfl 

lh:::n'tl 'LI ~~l~(1J'tl ~ 3 ~ 'W~tl (1) ~'.l'W\,hL-iJ'l-iJ'tl~'i'I 
(input ) (2) '6'huhJ'j'LLn'j':w~m..J~'JLIWeJ f MRP 

(MRP Computer Program) LL ::: (3) ~'J l:J'i'll~ 
~ ~ c./

(output) l?l~bL~ ~ bUfl'l'V'1Vl 5 
o .:d..J' d Q 0 

'd ::: 'LI 1...1 n'l 'JVll 'll'I.H d~'lJ UL d-J tl~ n'lln'l VlUI?l 

m:hn nt'UA1~~'tl'l n1n'lh1111'Wb r-J'Wn1'j'I:J~1?l 1VltJ 
~'tl6J'i'l9:::Clmllhj1LfWl:::t.fl ilitl'LIL VltJllLL~:;I?l'j',)9 'tlll 

'lJ 'II 

rJ li:i A'Jl d-J r.ill. tl U ~~t'lCl ~'LI U 'J::: LflVll Vll unl'Jl:J~ t'l• 
mfunlOl ::: iim'j'tl'j':::~ 'i'I~'i'I-iJtl~'i'lLL'i'I~lI.~I1l"r-J~ntJ 

'lJ 

'i'I ~l~tJ ~ ~l"'l~i:ifl"n~r.hd:lu~'tl'l,:,,,~'tl'tltl -:Jldl~tl 
9:;1~~'lJ'tl~d-J'l1.],:n'W1~'El ' 'l~~'tlL ~'tl'l 

3. 4 nI'j'~W-JU1'lJ'tl,ml'J,)'l-:JbLr-J'Wnl'j' ....~M'J.rI?l~~U 

U'"l9 u'Wn1'j',) 'l I. L r-Ju9VlM 'J .rt'lCl~ul~i:in1'i'. , 
~W-JU1'tl ' -:J~'Elb~'tl~ LL 'i'I "'UtJd..J 'El"rJ'lbuu~')\n~rt 
1Un1 'j' 'dl'l bLI:J \Jnl d l:J~ Vl bL'i'I :::1~i:i n1j~W-Jul1I?ltJ Yh 

http:hj1LfWl:::t.fl
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LLr.J"'n1~ 

n l'J'"j 

l,lyhJ1Ym,HI
" 

ntJn1n~~, 

eI aGl'M tin 

7::lJU MRP II. lLVJ1J,rEl~fla'nl\4: 
~t)'lfhlfl~-l 

r l. 
w • :. ..I 

1'ltll1'lUft'UGlU 'j'lIUI1UftUtl 2
";flU.,jTI4 

Tlth"'\ULf.I"'Th~...~m1EHlnlui') ':ntJ~lwurJ!'Invhfl~1i~m"iaJ;'l'" 
.,1 !J~1'\.1n1"ltJ~!J"'U thHllJi-ll~aJ '11 tJ"lHf.J ~n1'~mii'l4.,jl'14nT)f.J~~ 

t'lcn...:i~~fl.-1fltr~ 
 ~1 tJ ~1 '14nT'1"l~IJ. f.JU• 

1l1'WvI 5 'i'llLL'Ml~'rJ ..:: ~lth ::; n'rJ'lJ'lJ'rJ~'i'::UU MRP 
" 

(vl3J1 http :/ /www.logisticsthaic lub.com /index.php7mo= 3&art= 384 9 75) 

.. 
lu'eFJflm (Enterprise Resource Planning: ERP) ERP LL~::U'W'J~V1"l1't)'l ERP ,r'Wri~[;J.J'Wl)Jl '"lln MRP 

l~tJ~ V1"'~n n l'J')l 'l LLr.JUL ~ 't)1,x't) 'l ~n'J'1 l?1 tJ'J'''l)Jij Li'WL'eN LLt;llfi MRP dhJijl"l'".n:J.J~1:J.Jl'J'bl1u nld 
~ I I ~ ~th :: ~Vlfi Jll 'V'j)J 1 n~~ •l?1 LL VI'W ~"l :: dJ 'WJh 'W n1 nJ~ [9l 111 'J 'l"ll:1l 'C) UVlI "l1!) LL111 n1111 -.1 'J:: VI "l 1.:J LL r.J 'W n1 'Jr.J 'Cj!?l n U 

~ CI I ~ 
V11 'WLV1 EJ') LV11'W 'W 1:1l 111~ n1d r.J~!?l"l1.:)1J1 LU!).:J '"l l nhJijYr'Hli'WL~tJ'd flU 

L L'W,)~V1 ERP L~)Jl'WtJFltl Fl.fI!, 1990 ~'lh::LVlfl! n1'j'iJm~n~u.jJ'C))J'Cjn~u)JliJfubbI;J'wlVI :h! !)~l.:jh n• " ~",f~m)J1n1 "ll?1rllLUl?1Lr)J LL 'l'n"ll't).:J ERP )Jl"lln V11a-J';Jfi MRP ntT.:j~n111fin1'J'Fl,)UFl)JrJ~ V1Fl.:jFl~.:J.. . 
U'W ,)~V1"l1'C)..:Im'J'~(?J.J'Wl'J'::UU n1'J'u1"n 'l'nl'J'r.J~I1l'J''))J LLUUL~)J 'll')tJl,x~I)Jl'J'bI'CjV1r.il'W')'W-i'I:1lV1lPl'lFl~.:J LL~:: 
(Material Requirement Resource Plannjng I tJnth~~Vlfilll ~ n1'J',) I ~LL r.J'W n1:f r.J ~I1lLL~:: n1 'J t..:l =t'C) 
Manufacturing Resource Planning. MRP Sys ­ -i'!?l(l ~U1J1dJ'W'fl ~1 .:J~ • 
tem ) "lI'C)..:I'C)11l~1'\,mn :J..ml 'J'r.J~11l1u'C) L)J1n11V1tJFlI11• 

\1I{f' . 

•1960 197 0 1980 1990 2000 

1l1'WvI 6 nr~-wOOJ'\.n~~uu MRP 11ldJ'W ERP 

..I 


( 'VI3J1 : http: //WWW2.cs .science.cmu.ac .th/seminarI2 548 /ERP%20htm l/ hi story.htm ) 

http://WWW2.cs.science.cmu.ac.th/seminarI2548/ERP%20html
http:http://www.logisticsthaiclub.com
http:1tJ~1'14nT'1"l~IJ.f.JU
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- Q".< q..:::;!Q.,
nTj''".ll'l LL~'lmtl:::n1J'"l~V!lfJ~ ~"llU~(;j'1'l1 Vl:W FlfJld-J 

~'El'ln1'j'Hlum'j'~ ~[;J ~~m:::lJ')Umml'j'') '1~LL CJ U 

m'j'9~~'J'j'1I'lCl~U'"l:::iim'j'U1Fl'Eld-JYi,)L[;J'Elfwl'lhtJ1u
• 

lU'lh--1U 1970 'J::: UU MRP 1~fUn1'j'~l'J.JUl 

1, ~i:1 fl'd l 6-1 '(1 1 6-1 1 'dbH ~ 6-1:TIUl1JU ~I C91U 1~ t.Jn I 'd 

'1r)WJ'tn m'j' '1 Un'l'j'L~aJLLU,)A~L1'El--1 n'l'j'') ' l\lLLCJU 

,., 0"'" A • 

Fl(n:IJ[;J'tNn1mltl'ln1m~WI (capacity requIrement 

planning ) ~'l~laJl 'dLl Ul.u'El~~'"lln~ltJm'j'CJ~[;JL-ih 
d "" aJ l"ll--1L'd n~l MRP LLlJlJ,)'lU~ (Closed Loop 

MRP ) 

'El[;J~lV!n 'j' d-Jn'l'j'~~[;J ~'ll'i'tl:Wl1~3JnTj'~WJUll'i'tl• 
tJ'tl(;J~UL'UU MRP II '1 UUFlU rut 1980 (Manufac­• 

luring Resource Planning) ~-l1~'j',)J..ml'j' ':l1 bU,JU 
, 

LLi'I~u1 'V1 1'j'VJf mnJ n1HJ ~l'l~U 1 U'tln'"llnm)' 

':l1-lLLe.JULL~~Fl,)UFlaJm~~ m'j' CJ ~[;J LLi'I:::r)l'lLl~umj' e.J~l'l, . 

L.ul1tfl.u'j'!;'U ~')tJ L"lIU 'j':::lJlJuru~ LLtl!;'j'~UUsn:WLtl.nU 
'" '" 

l~tJ MRP a if~m1tJn~n~'ElV!'ct'l~1 BRP (Busi ­

ness Resource Planning ) LL :::l~~WJul 

'El~l\l~'ElLU'tl\ld-J1LiJU'j':::UU ERP ~'l~n~1,):W1LL~,) 

4. 'a::\J\J\1U~'Ja1'WeJ6i (J ust-in-time System 

: JIT) 

- - I.... () ~ 
J'~lJ'\J,)~~Fl\lr1~\lLVnnlJ~UtJ (zero inventory) ~'j''tl. '" 
'j':::'\JUn1'j'CJ~ [;J~1aJ3Jr)~~ Fl\l Fl~'l (stock less produc­

, , 
lion) ~~'tl 'j':::UUi\lr)~V1LiJ'tl~'tl'ln'l (material as• 

needed) l~tJ ''1u1V!Ll.jl.nlum:::u'1un'l'j'~~[;J L"llU 

bJ--1· lUCJ~V1'j'LlUU!?l L\1 'El--1'"l1 n~'tl'!nlnh:::V!tJ~~UVl 

1um'j'9~LnU~U~1~3J<But'hur.llUfJUd-JlmL~:::n'lJUl ~ 

'1 'VILlj 1~tJin~ru.:::1Fl'j''l~~1\l·~'tl--1'j':::ulJiuL,)~1~'tl~ 

To)ota I'mducbon S~sl(:m 'tHOUsM 

11'l'W~ 7 LL'Ci~h'1f1'j'\l~Jl--1'IJ'tl\l'j'!,:'\Jm;-"JL'l~1~'tl ~~';11uth!':un• lPlL.Jf\ll'l4 


(Y13J'l : 11Ilp: / Iwww.popsoftdownload.com/busineSS/ laii hi-ohno- jusl-in-time - (mega) /) 


http:LLtl!;'j'~UUsn:WLtl.nU


4.1 1(?]Clth::; rb'l 'lFl'IJ'fJ 'I m'J t,J~ (?] bb UUVl'Wl 'J1:'I1~'1) ~ , 
~16-J I),Cl~~tJ1Jld}Wlh::;b~U~I-:11 ~~I~!:1J 

~..r 
rn'lu 

4. 1 .1 rl 'J U~ JJ .r~ f?1 ~'lIil~'11 tX'fJ~l Ud::;f11U~ 
q tt \.i 

U'fJtJ~~r;)~~'1)l,xlvhn'UPlutJ (zero inventory ) 
q ~ 

4.1 . 2 ~VI~'J I:'I 'IU1 Vi~m' ::; tJ::; L'J~ld'fJ ~'e][J1u 
m-::;U'JWn1)'tJ~(?] (zero lead ti me) 

iI.1. 3 'U'~~l'Jb1JVll'lJ'fJ'Il~tJ~ bnVl~ur.nnmd 
r.J ~1?1 (zero failures) 

4.1 .4 'lJr.j(?)rl'J 1 3J 'i;'HlJLtJ~ 1 1'WnlHJ~1?1" ~ .­
(e liminate 7 types of waste) ri1-:1 il 

1) n1)'tJ~l?13Jlndl'WltJ (overproduction ) : ~''W 
I C. _ d" .c::a. .Q. "j./ 

M'WlLI:'I::::tJl:'I [;lll ru"Vrrl n tJ ~l?1 3Jl mn 'Wrl'Jl3J (?] 'fJ'lnl'J 
~ 

2) n1 d'j' 'fJ~'1)tJ (waiting) : ~~r;)Vi1'fl.n'fJ dJI:'I~lJ 
~ ~, 

~UL 'Vl PI Vi tJ~1'U:'11~ Lrl~'fJ 'W1VI'JVI~'Elti (;Ii(?)llil~'fJ ul 'WJ 
q 

hJ~::;VI') n 

3) m'J'lJU~~ (l:ranspoI1aLion) : nn1dL~~'El'WlVI') 

VI~'Uijm),'lJuiht6~VllU),::;8::;'Vll'l~d-JlnLnul tJ• 
~.d n I c:. .c::r.

A) m::;U'JUnTU-J ~(?] 'Vl'llIMu'J ::;'i'n'lTIlll~ (pro ­

cessing itself) : ijn1 'JtJ~u'11'11u~hl~ldJU 
5) n1d'ijr1~rn~~'El~~"'~..:JV'l~'l (stocks ) : ~l'1rl~U,q , 

Ll~::;t,J~ l?1ilruovi'~1L 1"l'Juii lll U 1~~nn In 'W~1)1 d-Jr.il dlw 
" 

6) n1n~~m,J1V1'J (motion ) : ijn1n~~mJ1V1,) 
~hlr.ilLrh,J'IJ'fJ 'I ~tJ~illi 'llU 

7) n1d'tJ~(?I'lJ'fJ -.1l~ tJ (making defect ) : r)M~ 

bL~::;-ii'UJJ ~~l ),~ UL'Vl~hJ1Jl6-J1 tpjd'~l 'W tJ~ (?I n ru"V11~ i'j" ~ 

~ruJll~ 

4 . 2 ~ , rugq 6-JU~ll ~ ::; tJ)' ::;1tJ"!!U'lJ'fJ '1d'::;UUVl'Wl'J~1 

~'U~ 

4. 2. 1 nld1Vi~'lJ'U 'l r)~~LLUU~'1 (pull method 

of material !low ) VlJJ l tJD'I nl )'1.jff1 'J1 JJ~'1)'lnl'J 

'lJ'1)'l~ nFllbU'WbfOl~'fJ 'lrll V1U (?)mJJl ru m 'Jr.J~ (?] LL~::; nl'J 

'l.nr)vm~u ~'1~nFll1u~ffidJ1JlmJltJ~ -JLll~I::; ~ n Fll, ...~ 

If:fi'tl~UFl~lLvi l S U ll~iI,1VId-n m,) JJ ~-l1J r1 ~lnd'lu~')u" .<l .,::J" 1 4 _ .Q .d0 0 

'I 1 'W'fJ'W 'Vl 111 'rNnt),-ll Ud ::; VI,)l -l 'VllV1~'U'J 111 rl r?1U b'V'l 'fJ'Vl l
• 

nl ),['.J~(?)lM tJ~ 'Uli1'fJ~ 
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4.2. 2 nl'J f m11f1 ruI11~'l Ud' ::;f11lJ~ -J 'fJ ~ 1 'l. " 
f1'1'Vl (consistently high quality ) Vl JJltJn 'l J' ::-;UU 

,
CI.c::'Ito q'l/ ~ .Q 4 

~ 

nl 'J r;)1 L'W'W.Jl U'Vl flU Vl llL'~ ::;"llIOlM LI"1M"lll n Vld''El"!! U'l lU 
.,; ." d '1 '" 1 
'Vlb~8'El'fJn"llnm:: 1J'JUn1n 'V'I'fJ bVl)':;UUn1'j' ~1:'I 'lJ iJ ..:J 

'l1'Wlu'W1tJmJl ..:Jm.hL~JJ 'fJ lL~ ::;i1d:J 1V1JJltJb ~'1)1 tX 
~ ~ .Q ell ~ d"... d 
'i'1U f1 'llb~:::u)'m~JJflru~JJU (?I (?]~''1 tpj l JJ 'Vl (?] 'El'lnt 'J "ll -J, 
r:itJ llU'11 'l l 'W lOl::: dJu~A,)U fOl JJ ll ~::-; (?] J' 'J '"l ~ 'fJU A ru Jll 'V'I 
'\I dJ "U q q work 
V d .dQ I I 0 ..::::. 

lil'dtJl11'WL'fJ 'l Vi'J 'fJ'VlLdtln'J l "V'l ruJll~ m LL 'J..1 ~"ml'W rn, 'Vlmt::; 

(quality at source )" ~lJJl 

4.2. 3 mJJl runl)'['.J~tpj·UUlrnL~n (sma11 lot 


size ) ),::;lJ lJ~UL'J~I'V'1'1) ~"'l ::: 'V'I tJ1tJ1JJ fOl'JtJ r1 
q 
JJ r)~ (9) 

q 


r1 'l ~ ~'11~iJcilUJ' :::f11U~U'1)tJ ~'i'1 rn l~'fJhiri'Ul ~ln M 

~ . 

~'W"l 'Wl U ni)'r.jVl Lrl 1J bL 1:'1 ~ WlU '1 'WVhL~ tJl 'U n'1 ~ 9 'l 

['.J~(?]l~L'uYn::lUmJJlru~ ~'U-Jn1 'JLYhSu 
., , 


iI. 2.4 J::tJ:; L ,)fllnl'.l~ ",~,:m ~ ::::L~JJ~l dlU 

., 

'l IU;'W (short selup lime) "ll nn1 J'~ f?1'lJU1Mm 'J 


['.J~ 1111 tXl~ n~-lvll1 tXe:JltJ['.J~rn ~'fJ 'I L ~JJ 01'J1 JJ ~1 'iW1'J 


~r?1md'JJln~"~'W 'lJru ::; ~rff'fJwhl~l,)~l"l.1 iJ-Jm'.l~rnm)' 

.... ::. \;I ct 1£1 of) ..... oClt. ~ 

~!?i~,l r?1'l'W'WCJrl 'JUAJJ"'l.,j A'El ,ml"'lr?1Ln rn md'~ruL~ tJL ')1:'11 
qJ ~ OIl' cv 

LiiiJ'l"'l1 nA"l1 JJ ~rN LtJ ~ 1'lJ 'fJ '1~Un'l1 'WlL~ '::; 'i) tJ TId or 
q 

L~iJltXlnVltJ),::::~'Vlfilll'V'11 Wnt'j't.J~(?] 
4. 2 . 5 nld:;"lUm'.ltJ5~.,jlU'lJ'il~ e:J l tJ~I 'l 1 

LUtiL'UnIll 'V'1 (unifonn workstat ion load ) VlJJ ltl 

~ 'l n1JtI~u~..:Jl'W~ii~m1ru:;'11WUULLUUb~tJ 'J "'l::; 


L U'WtJ~'I'hl tXfI'J1JJm'fJ 'l n1),~'W'I1UlUlL ~~::; e:Jlmu u 

lu'U cil 'l~Jl b~JJ'fJ bn (1] f1 ,)l JJ ~JJrn l:'l (line balance ) 
, 
nULL tJ 'Wm 'ir.J ~(,il 

d'... I ~Q 0 d !=1 bL'i.'1::::4.2.6 'fJ 'l flunn'ElUL L~ :;')D nld''Vll 'lI U'Vl LuU 

JJ l(?1~~IU (standardized components and work 

tivemethod ) VlJJ l tJ~'l nlnllV1'WM~
~ 

u~'J'W JJ lm~l'W 
.a 

1](paI1 commonality ) "'l ::;'1i1m~mh::; ~'Vlfi Jl l'V'1"ll 'tl 'l 
, .. 

.:::::.. ~ o .c:::. 0 co!f oCt...... ,;2 

m:::;u')um'Jr.J~ [rl'Vl A1LUU"1'W~1V1 )''1) JJ~n'ttru:::: l~JJ'1)U 
d= 

nwuur.il U'JU JJ l n L(;l 8~~h 'WtJ 'i::; n'i)Ubb~:::;1 fin1 J 'VlLn 

Vh-.:J 1U LilUJJl i?I 'J~ lU"l ::;-ri'1 tJl~'.j'::;UUn1 J['.J ~(?Iun 'i.'1 m:::: 
"" q 

L Ul 'J..1JJl tJll~::; ['.J ~ (?I Jll~~~'1 II fI ::;J:h~ f11u')'i'1rn fI 'I~~'l 11,1 
~ . 

"" 0'Vl (?]1 n'W 



ance) 

'" 
~ 

rnU-.llW 

iVI~'lJ 'il'l 

d 1"l1"ltl ", 
d 

;-n 'll'l 

nun -w 
rhLu~ 

all lot 

l J.,j'l 'C1 ~ 
, q 

~lb w'W 

~V)m~ 

t.l nl 'd 

.. 
mel.! 

d f l 
VlLuU 

work 

~..'ilt.l 
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4.2. 7 ~'Jl~~~~Un'n~~(?)nU~'ln tJ~l1l n~U
'U , 

(clos su pplier ties ) iJ 1I1l Clu ~::;~'IAl~il~(?)n1~1~, 
~~ (?)

q 
~'I ~-5'1iJm~1 ru iiil tJ ll'C1 ::;iJ~::; tJ::;b'J'C11~il r1 il tJ~ 

#U'C1 '1 1(?)tJ ~'lJltJ~u0h8umUn1'd~'I111lb1~UUiltJ~f'l 
~ q 

~ td'V 
11l'd 'l b'J'C11 bl 'C1::;~ ~ ru[l1'V'111l1~Vll1lil 'ln1'd 

q 

4.2.8 bl'd'l'lIUW;I 'Jl~ ti(?)",tlU (fl exi ble 
q 

work force ) VI~ltJ1l'l 'V'Iun'llu~ Cln~tmUll~iJ 
'U 

v1mj-::;~~lm~b1vll'11U1J1V1'C11tJV!1:h~ l(?)tJ 'V'IUn 'lIU 

~1~1~b1~'"l::;1Uvll'11 U Vl (?) lL Vlul Ubbl:JUn I:J~ 11l~ u1J1 

vlll~~I~I'db1'C1(?)[lI'J::;~il'lJ'J(?) (bottle neck ) ",1il 

nl~iJm~1 ru'lIU0l1'1iltll U VlU'JtJ'I1U l(?)m.1'J tJ'Il U 
'U 

I 'V 0 IV ..... .:::. ..... (f' 

4. 2. 9 ~ 'I L U U ~ 'J 1 ~ ~1 ~ ru n U I:J 'C111l [l ru "Vl 
q w 

(product focus ) VI~l tJ~'I n1~~(?)n~~'lJil'l~U'I1U 

ll'C1::;b~1 il 'l~nJl ~~il!?l ~~il'l nUI:J~ I1lJlru'Vi' l~ml!?l 
~'Jl~~lUn1'dUfULU~tJULL'C1::;b~:~ ~hL'WU'I1U l!?ltJl-if 

1fin1Jd'J~n~~LVl~lUl'C1~ (group technology ) b~il 
ilil nbL UU~ltJ nl'dI:J~l?l 'lJU1!?1L~ n 'C1'1 ~U'I1U~I~I~Cl 

~~l~1il'l~nJ"''C11m~1il'l (one worker. multi ple 

mach ines ) 

4.2.1 0 n1'dI:J~l?llluureJI1l1UWl (automatic 

production) VI~ltJ~'I nl'dl-ifl ~1il..:J~nJiJu VlulVl 
Vl!?l LL VlUll'd'l'llU~U~1 n~u ~'1lU UU'"l~tJ~IAt1!lU 

n1'dI:J~ I1llb u u ~UVlU~11(?)tJ~u1"'l 'd~il'l~'"lI~rul 'J l '1 
q 'U 

bbl:JU nl~1-if'lIUl~1il'l~n'dreJl?ll U6J~iltl l'1'dilU~ il U 
l!?1tJ~'"lI'drul~'l l J.,j mJ.,jl::;~~ ~'J1J.,j 01wohlUn1'd~'1VlU 

q q 

lb~ ::;I:J~ n 'd::; VlU ~lULL'd'l'lIU l U U ~1 Ab1.J 

4.2.11 n1n.ht'lfmnb~~i'J 'il'lnU (preven­

tive maintenance) VI~It11l'l nl'dul'd'lfmj-1 L~ 'I 
q 

i'J il'l n U'"l ::;-n 'J tJ~!?I nl'd-ll!?l-lJ il 'I L~ tJVll tJ'lJ il'l L ~1il 9'nJ 

LL'C1::;il unnUn1 'dI:J~ 111 l~il~!?I~'Jl~ l~ tJ'I'lJil'l~UVlU 
q q 

, , 

Vl Ln (?)'"l1 n nl~'" tI !?I 'I1U'lJil'll~1il'l~nJ re)U'"l ::; bUUI:J'C1 
q 

nJ::;VlU ~ il Lll:J'W'I1U1 U ~::;uu nl'dI:J~l?l 11l'C1 il !?I'"l'Wnl'j' 

1 VI'C1'lJ il 'l 111l~ ~ U~iJ1D~nJn1'dri'llUU'Il'W~~il!?l~~il'l 
nu 

4. 3 n1'd~tm'Wl'd ::; UUv1'Wb'J'C11 'V'1il ~ 
~ d 0 '1 ..., ~ ..&' 

nl'd'V'l W-J'W1 l WtlVl l bVI'd::;U UVl Ul'J~I 'V'1 il(?) 'lJ 'W 

~1 l~ il-n 'J tiL~nl 'dvll'11 u iJ nl'dU'd::;~ 1'W'I 1 U v1(?) lL'C1::; 

""0 I ., '" ..:"f = cf d "'" ~ "0 I
J.,ju'd ::;'C1 'Vln[ll'V'1mn tl-l'lJ 'W bn ~'lJ Ub~ il U'dMVl l:Ju'd::;nmJ 

~b1t1ul9l'J1 til", nJ 'lJ il'lU1::; bVl ~ cTI1] u1 J1n nl'dU 'd::; tin 19l' 
w ~ q q 

ll'C1::;~W-Juln1'd'd::;uum~~~~'11~~l!?ltll-ifbb~unJ::;mM
q 

l~'il dJ'W~b1.J b1.J l rubl~ ~'1~'Jl~ ~il'lnl 'dl~~ nl'd~'1~U 
~'J'W1~~ b~J.,jl~J.,j (Conveyance Kanban : C- card ) 

bl'C1::;1-if llW 'W nJ::;~IMl~ tI"l n 'W ",1il ~ii -5m j-CU::;l", ii ilU 

nUbY1il lU 'W~t1! r1Jl ru Lb~ (?)\l f) 'Jl~ ~il'l nl~l~ "1:J'C1l?l" 
~ I 4 J . 
"llU'C1'JUl'V'l ~'lJ U (ProductIon Kanban : P-card ) 

lf91t1ul?l~d'"l::;~~1unu[l l "llu::; (container) vtt~t)I1l b1
q 
~lJ 

",1il'd::;uu UI1l~'C1il'llu (two - card system) L1 t1 n~1 

'd::; UUAUU'I (kanban system ) ~ '1 iJLn cu'Vi'~I ",fu 
n1~ri'lbUU'I1U~'I~il1ud 

4. 3. 2 "'U'J tJ'I1UU'd::;n illJ LiJ u~Lij n"'hu~u 
'U 

~'JU'"ll n",u'J tJl:J~l?ll!?1m::;uUYlUb'J'C11'V'1il~ 
~ .cd 0: 

4.3. 3 m'dL~~ilU[lI"llU::;il iln'"ll n VlLnU '"l::; 

vll1J1L~il iJ f11 t'l'il U6J~L v11,rU. 
\I c::- ~Q 

4.3. 4 [lI"llU:::"l::; l1lil'llJJ~'"l'llU\lIUVl J.,j Arum Y'l. , 
~bL'C1::;m~lru~ C1n~il Lv11 ,rU

".., .. 
.did I Q..; 4 

4.3 . 5 'll 'W'I1 UVl ~AbUlll Y'l (?)l Vll 'W U'"l'l '"l~Cl n 
• 'U 

.<:::>. 41.1 ~ 0 a 

4. 3 .6 I:J~ 1:J'C1 l?l'd ,)~ '"l::; l?l 'tl..:Ja..J '"l1 U'J Ul?l Ia..J A1 

~'ln1~I:J~ ~~1~uuVinlu P-card 

4 .3. 7 rn} Lun t)l'IC1
q 
~U'"l~ ~il'lhJ ~lmnun11 

rollU'Ju:BU'lI'W~uuVin ~'llU C-card 

'd::; 1JU~'W l'1 ~ Il"l'tl~ dJ Unl'd~'1~'il lJ-W~[i\~, 
" '1 .,J" '1 ' "" 

111 il'l nl1 b'WL 'J'C11 Vl l?l 'tl'l nl'dLL'C1 :; b'Wma..J l ruVl ~il'l nTj' 

1 UbL~ ~:::~Ul1lilUnl'dI:J~ ~ l [i\tJ ~l?l m.h:;~ 'l~~-5mJil..:J. 
'd :;UUV1UL'J~I l"lil ~ ~ il n1 'diJ~~ (?)1um~U'd'Wnl'j'bl(?), 
1ULn ill'J~I~ ~il 'l nl 'd n~l'JA il m'd~hliJt)~[i\I"1'1f1~'l 

q 

LL'C1 ::;~l~I~b1UllU~tm UI bUU'd:; UUfl'W1J ~ \lLiJu 



Jll 

'J~uun' 'Jl-nu~'J LrJuu u uuuVinolJ'eJ)J'i'l L~'eJfl,)U fl )J" , 
L~U'Vll~nl dl~~-rJ'eJ ~~'(lt?1 'J~~~l~~ U')m,J~~ It?1tJ 

ril~U (P)~ t?1 L1)J ~ULL'i'l~ ~ (?1 ~U~ i?l1 un 'J ~U'JUn l'Je.J~ i?l 

;,nJ~d'"l~dJ'W~nMru~uuVi n-n'J tJ91 li?l tJ~~ij nl'J 

uuVin-iJ'rJ)Jm~tJ')nuvl'J ~~ i?l L-nU '"l~ ~'eJ~e.J~i?l'tl~h 

, ,. 
, 

~ , 

Lri'rJl i?l 91 u'JUL'Yh1 i?l .ffu i?l'tlun1'Je.J~~ ij1fi n1'J'Elth~h 
'llu~'11tJ~1~u Liiuvnl?l dJu~'W 

'lI'a:tY.lti\bJil\1n1'a~(iln1'ai~(iI, 

n1'J~(?1n1'J-r~i?l, LU 'Wn1d e.J~)Je.J ~lumdvhLUu 

n11 L~'eJ~i?l~l LL~~~(;l L~1 mJ.r~n~U L~ 'f)1J t)U~'J~UU , " 
"lJ'r) ,mlde.J~ i?ll,xLU'Wltlmh"iJu 'J~~ 'Vl~ Jll l"11J1'tl th~ 
,d 'l .- ,

i?l 'r) bU1.) ~ ~ i?l tJ n 11 ') 1 :j LLe.J U LL 'i'l ~ l"I fJ 1 n d ru 'eJ tJ 1 ~ 

L'tnJ1~~)J bL 1'1:: LL4-i'W th 1'W nl1fl i?l ~11.n~1 tJ J11 U-r~ t?1,
" __ d ., .q, 0,..0 Q, ~ ...... o::!:I 

fl'lrl~" l"I UVlrl fl \l~ 'Wrl1 Lb fl~ n1'J 1'I i?l lll d~nl'J'~ t?1 "ll'eJ 

L~'r)1v.eJ'tJ'J~n'eJu n1dij~11-n~l tJ~~rW~(;l 'Elth \lL VI)J1~~)J
'1/ • 

ijrl'n)JJ'Wl~l'WrlruJll l"1-rJ'f)'1.r~()~uv~Hl 'Wm'Je.J~ 1?l, . 
yh1W~~'Wfl1~ij rl,runlYl~ ijd~u 'U tJd:: nufl, ruJl l'V'l 

-r~ i?lL ~t)L,xijwn)JJ'ul~1Jl~1 e.J ~I?l.nru~~::ijrlruJl 1'V'l, . 
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'" , "" "" d 1 1"" 1 '" ~'Jl~fl'J16-JU1 L'll'eJ()'eJ 'V'l~'V'l'f) "'l LLfl:: 'J'Jl~ "'l"'llnflnrn 
'IJ 

1~'tl~1~l?imti'eJ~ 


n1'J~~L~16-J vlm1~LLfl::fl'J16-J¥rl 'J l)J L .jh1~1,x

'1/ 

nueJ'u 'J:: n 'tl'Un1'J LLfl ~'V'l Un~l U 1~(;l 'J~Vlun?i\l rl,)l 6-J 
'IJ 

~1AruVll~n l'J~i?ln1'Jl~t?11 ,x~l6-J l'J bl Ulrl 'Jl6-J~~n 
~ , 


nl 'i'LLfl~LL U ,) Vll~nl'J~i?l nl 'J .r~(?1hJu'J~ tJ,n i?ll-nn u
, 


n"'lnl 'J-rJ 'eJ~ i?l UL'tl~ i?lfl'tl i?l"'lU~~ L~16-J LLfl~ 'i'lU'lJ'Ci UU
, 


1,xijVl~n 'i'l l?lmld brtJumd~'tl'Wlu~mu~m~rlVln'J~~u 

'IJ • 

i?ll6-Jfl'Jl6-Jm6-Jl~~ ~ lU'JltJ1'll1 lJlbb n n1'Jrl 'JUfl~, 

flruJl l'V'llw,u'tl i?l ~l'Wldd6-J m'J~(p)m 'J'tl i?l~l~ nn6-J-" , 
~nM1 LUU~U L~'tlLI?l1 tJaJfl 'J16-J ~ rt)6-J~1~f'lJ'wmrtJu 


u~ I?l LL 'i'l ::un~ m11~~~ nl 'J~Jl lfl'tl (;l~l ~ nd'J6-J 1 v.ij

'IJ , 

fl'Jl 6-J ~rl 'Jl6-J ~1 )Jl 'J blhhJD u~ 1?i 'f) 1.)\1~m 1Jl'tl ~ 1~ ij 


lh~~'Vl~n ll"1 l(p)tJe.J 'i'l~1JiT'lJ'"l~vhl~Ln(;l n1 'J~~ul 


~lU Vl l~ ~l'WDJn~ll 'i'l::'f)I?l~I ~ m'J6-Jl ,xij)J l l?l d~lU

" ... ~m 

1Ud:: ~u~ln~ LL'i'l~~ laJldmL~~iulud::~U"llI~ r5'u 

~~ e.J'i'l1,xU'J ~L 'Vl f'1'll 1 ~ijml6-J~Url~Vll\1

'eJ 
~ 

6-J ~ 'J 
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