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f'1111J'i1lJilo 11.Jiiv n'i'ilJvl 11.Jd'i:::V111.:im f'1 ~!ti'Umf'l rn n'Uu 

LLn:::~tnU'\Jn1'iPim:n ~.:i1'1.Jtl'i:::LYlf'1LLi'l:::iri1.:itJ'i:::LV11'1 
(ct'.) 1Jtl\J\.llJ1V 1 '11-..,tl1EJ.:J11.J'Uu.:ii'~~iilJ11il'Hi11.JLLn:: .. .. 

f'111lJl:l11J1'i'1Pi1uu1m1vit11 L U1.Jvl1LL Yl'l..I 1 u1hin'i'i1J~1'1..11J111l'i · 
iviv111.J'it~\J'itw11.:itJ'i::L Ylf'IL Yiu 1 '11L U\J 1 tJ1i11ui'111citJ'i::: fl.:iR 

'lJO-l('ltnU'IJ 

L '\ll~e.lft 1i.m1rnnl11 LWllLOJll 

L UO.:i '11ni'lilJ'lJVl111 n1 'i m I:: Vl'i"l .:JiVI EJ11'11 fl91 {LL ft::: .. 
L Ylf'l 11.J 1'1D~1'i.:ivi1 LL ml.:i L lJ'l..l\J'i::: in\J11.Jri t\J~n'i'ilJn1'i 

lJ11il'i1YlV1LL l-i.:i'ln~titj LLft1 

L Yiti1 "1ci1u1vflr11utJ1 \Jn1'Hrnn1 u1\J'io.:ii:.1M1'ii'lil 

i.J~mruffivi'"1nm'i11il iLf'l'i1~l-I Yllilfl(JU "1iOflO\JLViEJUi . 

L Yio 1 '11 ci1 u1""' ri1uu1'\Jn17.lJ O\JVllJ1 v1 °11'"11tl1v '111.J 

'UO.."Ji'~L U1.J!li'1LL V1\J1 unv n'i71J~1'\J1J111l'iil'lf.111 \J'i::PlU'il::\111..i 

U'i:::LV1f'11~ 
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vm:'l1'!!U'Y'Y~~ll1J\J1'1::\J\J1J19l'j1't'l.tl1LL.,;~'!!1;; 

VU't 1£llt'IC o 

m"i~UlJL~\J f"l1"i1"16u1JL1u i-i~Un1"ifl~V)\J(ll1l.11"i"if'll1d~ 
L ~U~~P11l.J"i::L U !J\J~i' !lJ\J9l~ ri1"1\J(ll "11 mn\J1~L~\J~ri1"1\J(ll 
. 111 \J"i:: L uvu lli'u-31~H'ul'l111JL l1\J'lltl\J'il1nf'l ru::i'~1J\J111~riEJ\J .. 

1J1vi'l1 Gi<t 1 ~~01uuii~rl1u1flm"if'lu,,,~~ ~-3 
f'l ru:: n'i"i1Jn'l"i L tlu~ LL~~~~ L(ll fll'l111JL ~\J'!f U'U'!JU~f'l rut,!1J\J(ll~ 

~tl1\J1V n1-,il11"i:: u ~1 u9i1 LL v,,.J~f'l"i11flt~UU'ULLl111\J~ 
11"i'i'uLL9i~~~ LLt'ltU1'ilLl"i'i'uL~lli~~~on1~LLlli~ti~1iM\J?IU~11"i:: 
6i(ll1Jlunu 

1l-1~D1\J1fln1"i\MuL~\JL~tl\JVl11J~f'lru::nii1Jm'i 
ifrvl\JVI 

l.l1m1 ctio ~d1u1flm111i'u~ 

(m) il«C\j'!l16i1vm 

ini ir1i 

(ei) \1iL~u-U1-,1'!11'11"itht~1 mrn~1\Ji'\i1?11l11i'il 

Yl'1n~1\J~Ju"1ti~fiu ~u;,,,,.,'\'i'u~fi\J -U1"J1'!ln~1m"Jdfo~ 
?11Ji~n?1111\1u~riu ,,,;uflmilnr1111\l6iuty~LL .,;~;-! 

~1~'r"l'i::'i1~Ut\Jt\J~~Rl\J1'j::\J\J1J19l'j1't'lv1u..,;~~1~ 
., cl 

(O\J\J'VI .. ) 'r"l.fl .•.•• 

nT'iQVlJL11.J m"i1~tj'1hJL~\J \1~!Jn1"ifl~V)\Jlll1l.11"i"if'l\1d~ 
1"1Ltl\J1tlm1J'i::LUfl\J~~\ill\J9l~n1\1\J(ll mmn\J1~L1~n1\1\J(ll\1 .. 
11.J"i::Liivu vi'm1v1~um1lJL~1.J'lfuV'il1nriru::i'~\Jvi~nu\J" 

lJ1m1 ~ 1"1vm~nl'l11lJ11.J1"i"if'l?l1lJ'!JU~lJ1Vl"i1 Gi<f 

LL.,;~Yl"i::'n'llUtyty1iWl111\J1"i::\J\JlJ1Vl"i1'VIV1LL.,;~'!J16i 'r"l.f'I. l!ld:'.a:'.o 

LLft:: L l11-ff f'l11lJIJIU 1 \J\jLL Vl\J 

"1~~rl1\J1EJmi1vi',uL1\JL~ ti\JLLfl::\J"i:: Ltl'!JtJ(lltJ\JLL Vl\J~\J 
(ll11J~f'lru::n"i"i1Jm"in1,,,\J(ll" 

lJ1(1l'i1 GlO 1~L~lJf'l11lJvlu1\Jlld'J\J (Cill'm) '!JU~lJ1(1l"i1 GlO 

LL"1~Yl"i::"i1'1JUt\lcY6iWll1J1.J1"i::\J\JlJ1Vl"i1VlV1LL"1~'lf16i Ytf'I. l!l<fa:'.o 

"{Gl/ Gl) iim~ hiL1i1.Jl1 ni;u"11tlu~\j'icU" 

l.J1(1l"i1 Gl<il L"1L~lJfi11lJIJ!ti1\JlJL{J\J (~) '!Jtl~lJ1(1l'J1 Gl'v 

LL"1~m::"i1'!!Ut\lt\j1iWll1J1.J1"i::\J\JlJ1(1l"i1VlmLLl1~'!116i YI.I'!. l!l<fa:'.o 

"(~) 111L U\J~ii~1\J 1vlL~EJ 111-h LVlfJYl1~Pl"j~"1~tlYl1~Utll.l 

L1.J1i'ilm'i~L~EJ1-U't1~nu?1mu\J l1~tin'ilm"i~-U91"1~mLV'~nu 
1(1ln\J"i::ft~ri''!JEJ~ftmu\J" . 

L 'M ~ ~.m 1\Jm'junt ~L ~1JL6i1J 

L ~ut ;xq ri1u1fl n1"iu1'il ,ui.h:: Lv'!J.tl(ll u'ULL viu~\J 
\Jtln'il1m1\JL~tl\J1~ 

L~un1l1u~rnru'tl'u1~'!Ju~~d1u1vn1"J 

. L ~t1n1i.iu111 "1~d1u1 vm.,1Ji'u~1ud'.1uqil'11\J1v1L~ fl 
111111i;iEJ(ll"i~vt~u1~flut>1J1un~m~'!Ju~~muu 
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"' r11~u:iNR11"'11b uu 1 un1'~~j1n!)V1"1v 

. 
~· OJ OJ~ 

<0>. "UeJj1..'J'Wj~j1"ti'Ururu~ 
"'"' 

~1-:iv'1'~~11"1JU't1Jt'Q'~'W'~'WT~~uumm1Vltn1.vt-i-:i"1J1~ (~uu~ .. ) vtfll ..... 

I d I ~ m. a1u11"Un1jVijeJVi'U1V..'11'Wma'Ua 
'U 

m~vi11-:i1vitnfl11'11?l11.rn~1,vw1 L 'U fa8 

" 61mut1ii1~11'Vl cn 1,1, vi-:i"1J1~ ~vi ~-:iml.J'W'J~11"1Jururu~'W'~uT~~uui111?111'Vltnbb vi-:i"1J1~ ., ., 

'!fl.fl!. lvctei'.o 1.tJviv\'11.il'Ufl11b~v1'W~ ® lJfl'Ll1CJ'U '!fl.fl!. lvctei'.@l i11~mh~~'lrlb~ei'W'~'U1W'\JU:t.J11?l";il'Vltl1 
' ' 

"VB'l'lh~ b 'VlPl ~V!Vl1 bbfi~ btl'\J-Jf11j1:1.J1~1~1'Ubb vl'16ll1~ bbfl~1~vi e31-:i~'l:l.J11?l";i~1'U6Uei-:J'lh~ b 'VlPl'Vl m'l1"U1 
d.3 , ~ .. 

1, ~e:i 1 Vf ~B {?lfl~~M nu1~uui111?111'Vlm~1 nfl 11:1.J~-:im1ri1CJV1BV!fl11iifln"1-ewue:i-:i m11'vi 1 tlci:w1~1~1'Ll 
'U 'U "" 

U'J~b'Vlfl11'VlCJi11~'\J'Ubl"\11j~fl'1bb'UUbUV! (Open economy) ~-:i~11,tJu"1e:i-:i:ih~urn.i1m1VIEJ1 

~ b oLJ:tJ bb ~'I b ~e:i b U'U'VI~ mh~ n'Ll 1Vf1,1,nlfl1'1~~1-:i«'U,;1'WVl1-:JflfWf11'W'UeNU";i~ b Vlfll (National Quality .. ' 
Infrastructure : NQI) zj'lbU'U'U'1~CJ~'U~1'U6Utl'lfl11l.Jmm101um·m-d-:i-U'U6UB-:JU1~b'Vll3! 1~uu~'lmh1d 

"" 
~1U";i~ nt111n'1 nd'1l.l m11'i;i hJ11'1~ 1,nvi~'Ll 1u.n1flci1u1vi ~1ui1fl11l.l bb~'Ll~11, inn~61l.l nunT~ 1 .ff ..:i1t1 

m\le:i6u1CJ 1viCJ~'lb "Vtlv1'..:id m1'W'~'U11vimPl1611'lfofl~b 'Vlfl 1 u fa~tl11tJ~rn1fi''U'V'lu~·yh1 Vl?!1l.l1'JC1t.J~l?l 
'U 

~'U1"11 u~m<J V11e:iu11'1 m1:1.J1 Vlll 1 u'Uru~i,~m tl'UL ~e:i 1 Vf nTH-i~vii,rn~ n1"Jl?l<J1'1'1vUfl11:1.Jtlm:iwin CJ 

6U 8 -:! ~'LI fl 1 U ~ n 1 "J bb fl ~ 'U l l?l f) 'J d' :tJ 1 VI~ b VI~ 1dbU'U1 tJ B ~ 1 'I iJ tl 1 ~ ~ Vl B fl 1 'W n B 1 Vf b fl Vl n 1 ";i bb -LJ -:J oU 'U 

bbfl~ m'Jfi'iimv'l~u~1nfl~b llwff~l.J '<i\'11, lJ'U\?le:i-:iilm1l.J'11:t.J11nVJ1'lrn'J1{?1~ 1, lllCJ-:ivrn b -d'U b~B~t.J~l?l 
' 'U 'U 

6/JB'l 1 VlCJ(P)eNnTrn~l'l~'Urll~b ll'U~~l?li1ru-vl'U11 t1 (nano product) b ~B"V1CJ.fl1CJ b'UU'J~bVlfll vi~e:ici-:ie:ie:in 
~l'ID)~ b Vll3! ~ f.J~VI bbfi~~i1U'Vl'\J1'Yl~'U ., 1 um)(') 'J1'1618'\JflfWf11'V'l"Vtl-:J~'UA 1 '1~ "1e:i-:iil fl"J1:1.J~1l.11 ){) 

~ ~ I , 

Vil'! rn<J11Yl 1 u<J~v1'uw11u~1.b~utl1bb~~1vi'·~\Jfl11CJB1l'Tu 1 u<J~~u1~V111'ltl<J~ b Vll3lb "litin'Ll 1 md~'ln~11d 
vi1 mh ~ l 'Yl f'l1'VlCJ1~:ih ~uu:t.J 1~1i'Vl CJ 1~~1ll1 <Jm e:i-:i-ru m <J'W'~'Ul"Ve:i-:i.m fl n 1 <J ~~~lb~~ .n1 fl'\J~ n11 

n \l~vl 11 mm'l'1~1~~U~1U'Y11-:Jfl ti.I.fl l'W"l.JB'l'th~ l Vl13!hJ ?11lJ1"J{))e:J~'T '\Jfl1"Jr.J~ ~bbfi~fl11U~ f)1";i?flJ CJ 1 vilJ1v)' 
"" ' 

1Vf1, tluV1u1M1'U~il~?!"J~1 'Um1u~vi11 vtln1CJ1cfi'm1r11 nu"VB~m~Vl11-:i1VJCJ113!1611?li brn~ b i'lfl L 'U 1t=i v 
'U 

b~B 1 Vfiiri11llrl~eM~11'Ufl1"J~1bUtJ-:J1'W 
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JJ 1 \911 l 'Vl f J 1 bb vi \l "Ii 1 ~ 1 ~ii fl €J ,1 '\fl \J L ~el fl 1'Jif\9lJ'W1'J~'U'U:W1111 'J l 'VJ tJ 1 "U B '1 U "j ~ b 'Vl 121 b ~ v ~ i.J 'U 61 'U 'U 
' ' 

rn1v11b'Ll'U\l1'l.J6Uv\l?!mu1.1 bb'1~~'1u1'1~~m1\l'Uu1~inrutb~~1llb~v1~~1v1um1~1bliu\l11.1 uuu.~rit1~.:i ... 
"il'\.J f1-:i i:1 "il "il U'\.J ?! t11U'\.J?l 1ll 11n~\91.J'\.J1':i::;u'Ull1li11l'Vl tJ 16ll B\ltl1::; b vw11 r$1 '11 b ~'1bb'1::;1 r$11un11 CJ Bll-r u 

' 
'11 fl 'U1'U1e:J11 utJ1::; b 'Vl?l 1 'W1 ::;~ 'UVl~\l ?llil11 t1Yf \91.J'W 1fl11lJ?l1m1n?lBUfl~'U 1v) 'Vl1\lll1\911l 'VJ en~ AJ'U?llJ'U 1 ru 

'IJ 

Lb'1::; Luu ~~1bDu1ri1 .:i n11~\91.J'U1~ ntin1'V'lvi 1-:ii'IJ1n111~bbnv\JAn1:w11911i'Vlv1 bb'1 ::;i.J nll111111vi v 1 
'IJ 

"lJ €)\) tl J::; b Vl ?1 n1~'lif\91.J'U11 u b €lb~ CJ f) ~:wtJ ';j::; b Vl ?11'W:WVl1 ?!:W'Vl J bb tl~Yl f) bb'1::; e) yj~ fl1~~\l ?l v'I tl 'j::; b Vl 121 
' ' 

1 t1'm':i?li.Tu?t'U'Ll 
' 

m1~\91.J1.111::;uu:w11i1':il'Vltl11u~1-:i~t411.1m 1vl~1 b U'U\l1'W t~vm~ tJVl~ ntli)u~-uv\l:W1\?111vim 
vi 1\lYJi1 n'1 b th.rn u1'VI1\l zj\l n rnln ::;mJ b d a\l '11n:w111111'Vlv1'\ll 1\JYJ ~ mh l!i .. rvru ~1u ~ '11 b uu ... 
vllmVl\9ll9l\ln~11d'l'n::;11'1Jururu~~\91.Jt111::;uu:w1\9l':il'VlmLLvi\l"ll1~ 'I'll.fl. ivct~o ~'11v11un1'rnvmbuu 

' v v 

1 t1'?lv~AiA'B'1 nuVl~ fltli}lli1"Uv'1:w1m1'Vl tl1'Vl1\lYl~n~L llu~1r1qi vtl1'111n\i11:w m1~w.iu11'VlCJ1?11Ml~ 

b Vlfl b 'U fav bUU~ bf"l'J~~nl\l~~1'W:W1 1vJ"U tJ1 tJfl11lH.'1'W l'iJ"UeJ\l b 111U~v1tl.11'\J~blru1 VllJ bb'1::; bb~:w:w1 VI~ 
... 'IJ ' 

b .J1.1 rn1btl~tJ'Wbb U'1\l?l.n1vmDv1mf"l Aru.n1Yl;gi111bb'1::;~\lfl:W~?l-:iv1tJ b tlu~'W ~\lenru1u~ nru 1 Vlll~11d 
'U , \.1\.1 , 

IYlm rn1:w 1\9111'Vl tJ1VJ1\l brii1 bb'1 ~~1 n1Yl~1 ti \9l\JJ'W ?! mu'W~.:i 1~ b ~ \l ~1b'Ll'Un11~\91.J'W1ri11ll?11:w11t1 
V11\lm mi 'Vl m bflij bL'1 ::;~1.n1'W b ~v ?1 {1\l Vl~ n tJ1::; tl'W'Vl1 \ll"ll1 m 'r) T~::;uuln m1vm1 LL vt\l61J1~?11:w11 t1 

1€l'11'U bb'1::; 111€lU?l'UB'1 \>\ Bl°l11:W ~ €l\l fl116ll€l\l~\l fl:W bb'1::;tJ1::; b 'V1?11vl 8tJ1-:J b Vlll 1::;?11J bb'1~vr'Wvl1\lVi fl 1~,f 'l.J tl \i11ll 

fl11 "'il ~~ \91.Jt! 11~'IJU:W1\911l'VltJ16ll 8\l ti 1~ b 'Vl\211 ~1el\l 'f U:W1\i11l'Vl tJ 1'\111\l bflij Lrn ~~1fl1'1-'l€ltJ1\l ?llJ\j'J ru 
Lbfl:::iltl'J::;~V16n 1vnru -;ij1 b uu~ e:i'l 1 in'11n Lu'lfl1::;'LJ1\lu1::: m1 tJ1~ nmJnun1~uTumwh'11u8-:i hJii 

A11lJfl ~ 8\l 1911\9l1ll b "il l'l'W11ll ru"lJ 8\l m 1~ ~~ \l hJ11 "'il::; bu urn TU ~Vl11\l1'U'U ri ri '1 fl11"U v\luu1::; lJ 1 ru 
' 

bbfl::; 1BU1~ tJ::; b 1'11UqJ;g1JJ\?l 1\l nu1~ tJ::; b 1'11\lUtJ1::;:w1 CUbbtJ'\.J~'U ~\l,f 'W ~\l-;ij1 b uuc;f €l\l bbnb 6U b ~lJb~lJ 
Yl1~1161Jururu~\9l-:in~11 

v v 

riru~1~ll'W111~1vliill~Lihi1u~ brn tl'LltJ1tJt! bctctb"ll L ,:1u·1rnu1 i1'1°1'Wfl\l1'Uflru~ fl'rrnm1 ... 
fltl~5 mt11~?J1u~11.111"d m1 b ~v~~v\'1bb~'Ufl1 'H?lt!u~1\l f1{)Vlll1CJ lw1~ CJ~ <9) tJ 1~w 1~~11.111"11m1 
b 1\)b?l'Uv11 \) n ~vilJ1 ti~n fl11lJ ~1bl!1.1b1 \j ~11.1 b ~V'rn-:i'f 'IJ'\.J tCJu1tJ"IJ8\l 1.;IU1 ~ ~1vl n1V1u t1l '11 ~u 

0 Q,.I I tj V Q,.I ii I ~ Cit. Cit. CV VC!t. I Cit. 

fl 11lJ?l1riqi"1le:i\l11-:i fl !l Vl lJ 1 tJ 'Vl -;u ~ ~H'I n ~ '\.J b "lJ 1~fl11'l"l'111ru1"1l8\l?ln1 u ~ u t\j t\j ~ bb VI \l "111 ~ 

bba~ n1~vi11\ll'VltJ1fl!1?1~ibb-a~ b 'VlA 11.11~v 1Jl~~v\'1bb~'Ufl11b?l'Uv~1\l bbm "LJ b ~l.Jb~ll'W1~11"llu (1JrQ'~ 
Yiw.i'U11~uu:w1m1'Vltl1Lbvi\l"tl1&i (uuu~ tv) 'I'll.~ ..... hlbL'11Ju 
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v • I ~ _'1 "' 
~.C9l 111l~u"j~?f\lfl bb£l~ bU1VllJ1CJ'Utl'lV1jf)'j) 

b ~ e:i 1 ~ ?f tnU'Uvl1VltJ1~ b th.JeMrl f11VI~ fl'Utl'l'l.b~ b VJP11 'W fl1"j~ ~'U11t'\J'\JlJ11'11iVlc.11 
u11'11ri111v11f\-.u 'i\'1 b U'U rXeN bLm 'lJ b ~'.\J b&lJ.J'W1 ~11"dururu~1~uu:1J111l1ivitJ1bb vl,:i"111 ~ vu11. tvct~o ' ., ., 

1~iiri11:1.Ji\Yl b'1t.11 u81u1-.uviiJ1~1un:vfl11J.J:1J111l1iviti1 bAii bb£J~:fi1n1111 1'1rit1'\.J1t?f\lri1 'M'?1ei\91 riile:i\I 
' 

o~1 v o q 

~. \v fl11ll'<il1Vu'Ulritl\l'Yl1D1}fl'V 

b ~eN-v1fl[)11n '<il fl11~~u11~uuJ.J1VI1ivi tJ 1'lJei'lth ~ b 'Vl\311~ n1viul?l 1 i' 
1 tm1~11"1JuryrQ'~~~'U11~uuii1~d5VJti1bL vi-1"1!1~ 'W. 131. lvctcro l\9181 ~?ftnU'U:W1V11lVltJ1bL vi\1"1!1~ 

L U'U v\I r1fl1vi~ fl6Uv-:J'lh ~ b 'Vl 1311'Um1~w.iu11~uu:u11ri 11vi m b ~vb llu tri1\1?11'1\l~'LHi1'UVl1\1flrun1 w ... ' 
'U v .:i tJ 1~bVl131 (National Quality Infrastructure : NQI) ~ii t-i '1fl1 ~ 'Yl '\J ~\I hi tJ VI 'J \I lb o ~ eJ e:i :w 

~ti fl11~~u1 bl311~:on'<il Lrn~~\lf1ll'Vti\ltJ1~ L vi131hJ11:vt b lJu~1uvV1?f 1vifl11:w ni1Lfl'er1?11 fl11 bL wvic1 ... ' 
LL'1~fl11 A'11~vi11\ltJ1~lvi131 vi fltl1~ b vi 131-V~ii ei.:i r1 mvi~ m-W fNVl~\I L ~ ti1~v\'1viu 1~m1~w.iu1'.\J11?11:01u ' ... ., 
fl1'~1'vi'UeNtJ1~ b vi\31 1 ufl11?f mtJu1 ~w.iu1Lb'1~n1tJviei\9lf11:w11ri·Hnum11\911 uv\lrn aif .:i1u'1.:ifl1ri-r~ ... ~ ... 
Lb'1~ rn fl"l!u L llu~ 81.:i B\lll1m~1u m 11'vi~-:i~vi 'U v-:ith~ L vi1311'M'nu~ei\ltl5u~m1?lvrn Vi m.Jvi1-vvi \91?! uu 

fl1 ':ibbm 'Vb ~'.\J b~:ww1~11"11ururu~i;\-:ifl~11b ~ei 1 ~?f muunf111'.\Jri~e:i\1~11 u fl11vl1viu1ffi~u11'1D11f\'<il ., ., ' 
1ilmh.:i~tl1t~vi5t-io 

."1 ""' ., ' "" ., 1"1 
cr.rn unJV11Vl1€J'lJB1Jm'lJB\lVll'leJ\llbw'U 

b tie:i-:i'V1flfl11 v11 L iiu.:i1'U'Uel\l?f t11U'Ul.l1mivm1 ll 'IA\l"ll1~ n1tJ11'i''W1~11"11ury rQ'~ 
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LYivn11~Vl.l'U11~U'\JlJ11'1'~lYltJ1 (~1'1l.J111l'i1 (9)m) 

@. b ·mu 1::£.J::t 1~1U ruii LLm '(J l ~m~l.Jn11 n1VIUV1'HllJ1~tl~L1 fl1U ru~tJ n~ 
u " 

'UB\l~muu 1 iXLth.J hJ1111me.iuu-iuiJ1~mruLH.i'U~U (~1'3l.J11i1'i1 C9l<t) 

Iii .G'll ~tl n"5::Yl '11 '31 'Vl tl1 A1'1 i;) { LUl:: b'Vl fl 1 \J bi\V 1vi mLm 'tl~ v t-..r L U'!.JU ';)';) u 'U . 

II o.I ,....} d d 11 

1£1. "tleJ'1~ tnl"l'!Jtl\1011u-a1'Un1'i'Vl Ln EJ1'tlti.\I 

'11-Unnu n.'Vi. m::'Vln.\l'Vi1tU"UU m::'Vln\l~V1'11Vln1"511 LL~::~1tln!JVl111EJLL~:: 

n1::u1u01-a~~ 51111 A ru::fot:!f1m1l.J~\IULL ~-t'!J1~ L ~\J'!Juu 1 uV1'1' nm1'1lti.:i~1\IY1':i::'i1'Uu '\!~&\ 
hrn1l.Jii<U'ti~'1Lfltill~l.JL~l.J 

V1t11 EN1'U~L ~mrnu 1 uVI « nn11'UeN~1'1m~11'llu cy~~ LL'1::iJ.Vv~'ILnl'l L ~l.J L~l.J 
'.\'1uTw r:t V1u1i:M1u 1~forl ~hunn1u1::l.l1ru n'l::Vln\ln1')Aa-t Gi1tl'n.:l1'uAru::n1')im1-a 

~(;lltl1n1')Lfll'l~Hifl;JU~::ir-H'll.JLL '14-3'!J1~ ll~~fi1un.:i1\J fl.'Vi. ';j. ~-'ILL~n~VIU1V'11tl "1 i'i-Uti~-'IWl'l .. 
L~l.JL&ll.J1u~1-:ii ~-iD 

ID. CO) Gi 1tl' nnn..l -a:::1..1'HlJ ii.Uv~-:iLn\;111 nr·HhVlu~ 1"1'1muu~1m1ci Hf '11 u 

t~u m:MVJ'UL ~e:im1'\.J~m1-:i1uuRr1'11v1~.:im'S~(;llmn1'1-ir1"U m'Su1vi11Vlfoe.nmuflr1'1 m1~1u . . . 
ri1l'lei'\J trnu L"-l'U11 ,:rfo L~u'l..l1~'.\'1l'i1LL Vlu.:i ~YlG'l..l 1:: Lv'llil~u ul'il'il::m~Y1uvie.im1~'1'\JU'i~l.J1 ru 

1 um~11ll 11l.J~-:iiJA1'mJ1otl'vu LL'1~ 1l.1'1 vliH"l~ v-'lnurn'S ri1V1tJV11-H~ vi~-:i'1mU'Wl lJ"U'Vlt.h ti Hu 

'Uti.:J1\i~'11lJ1'rn 1\1\fo~Vl'111'l'UD 'l~l.Jlru hwvi1.:) 11..1'11'U::VIU1fJHW'1Uih::mru zj.:ivi« flfl1'~~1lL 'Un 
~ ~ 

'th~ L11YI11EJ'11t1lil1l.J15m1-:iu'1.b ~l.J1 ru \lt n1'Vl'l.J 1n-;\'1'\.J1lHU1J1:::m ru~lLL U fl lil 1l.JU 1t Ul Vlvl'livi L '1tJ 

L-ti'l.J '3U~Yl'11n'i -:iuil1LUU\11'\J Llh.J~U 
" m.1o m::'Vln.:im-afta-t ii-Umfon1n~.:i1i 

(GJ) fl11 f1'1Vl'U VIL ~fl ru~ mill fl1'ilJ1V\1lYl EJ1 LL vl'1'01~ n1Vt'U Vlrl11'l tl'\J LL Yl'U 

t"Su11-:i1'1 L~ui.h~'.i1vhlLV1U\I ~'Y15'll1::lv'Uu5'Wml.J~1-imm1 ct (ct) L~ti-:iv1nr1ru~~2il.J'Ui;J~ 
1v1iill~htiti11.J~ @cnl ii1..11Al.J l!:>ctct~ Li1u'lltiu11-:1Yt1~11'1Jururu&lm1u1vi11Y1uviiimivu YI.Pl ..... v v , , 

n1viu~ 1 ~"Fl ru::: f)'j'jl.J n111.J LtllJ 1 tJ f)1'j'\J ~Vl11Vl'UV1l.J'Ub 1 U'U l ~ flvl1Vli!1~ n1VIUV!l.J 1m~1'U ' . .. 



-~-

r11V'larnw1'W ~VJ5tl'j:::LEJ'llu V1~mrr'1~mJv11'1 f) 'IJti\l~u1mJ 'tjUn\!1tJ LL'1:::'1mll\!Vl\JlUJ"WLiuu 
I " v , , 

1 'Ufl1Yf51lJ vl\!JU L ~tl 1 ~'j::;UUA1Vl BU U. Vl'UUfl~1n'i'lJB\!YllJlUJULi V'ULU'UlJ1Vl'Hi1'WL~V1 nu , , , ~ 

J1ll ~\!(!vi fl 11:u L~ EJ \! 1 'W n11" { 1\lfl 1J :::\i) B\lu tl'j:::lJ1 ru u ti::: fl11lJ L VI~ tilJJ1 hiL U'U li'j1lJ 1 tJ 'i:::u u 

ri1vi ull LL Yl'W.fl1fl~ 2 ~\lL ~\J'1W'11'i 1-XAru::: m 'llJnTnnmiYlt11LL 'vi \l'U1~Yiv1'i ru1n1V!u\ili'i11wvu LL Yl'U 

L~m1'li''1 L1u\.h":::~1~1LL ·wJ\l ~vi5tl1::: fo'1Ju~m ~m~mnrn1m~€l'UV!~BATil1\l mv 1vi'n1CJu 

lJ1li1'i'1'1'U~riru:::m1:um1ttfo'U1t1n1·m~V111vittvillm1LJuri1V1tt\il .... , , 
(tv) L~B1~n111-U~1t1L~'UnurnttLthi1tlv~1\li'.itl'i:::~Y15111'tj , 

LL'1::: n 'i:::'Vl'i1\l n 1 'i fl~.:l'11lJ1'i fl ri1nu~11w11:utJ 'i::: Lfrl.m ~ n 11l111L 'Utt\! 1'U L ~8'i1tl\!1'Uvl m'.J 1tJU1m 'i M 
L i1'U f\1'i 1 ~ flru::: m 'jlJ fl 1'iril'VI'U111 'S::: L ;j tJU'VI~ v.U vU \!A'\Jl 1vl1vfl1'S1-U-..i1t1 L~'U ntM'Vlt.l L Yi tl fll'i~vin.n , 
-s::;uummivitn1\ilt1m1m~'U'llBU'IJB\lm:::'Vln~m-sA~\l 1ttlJ1\il'i1 d'. (m) LL~:::l.J1v1'n l!?l!J 

1£J.m a 1UO\l1U fl ru :::ff'i'HJ n 1'iW~U1 n T'Hfl 'i°t~Hin'1 Lb fl ::a\! fl 1rn ~\!'ti 1 ~ .... 
iicif v~\!LfWlll f11'j LLnl 'lJL ~lJL~lJB1'U1'1vnJ1~'lJB\lfl ru:::n·m.Jfl1'il.J1\il'ilY1V1LL "1'1'll1m 'Un1'iU~V11J\!1'U 
Uflfl'"1 L\iltJLQ'\•'l1:::1ttL~tWUv\l'j:::1.JU11\ll~'il\lh~hJL~tl1rl\JL~'UL~B'U 'i1lJ.x\ln11Lbnhn~m~11 , " 
VI~ mnru'lim11 -U-..i1m1ttnv\l Vl'WL ~ti m1wmu1J :::urnnmivm11 iXri1tiurH'llJ m1u~m1vi-rvm1n1 , , 
Uflfl(l n11~1tJfi1(lnirnLviu L~u11,:i1" L°'.iuu1::;~1l'i1LL'\llll\I ~'Vl5LJ1:::1v'llu~u L~ei1l1Ln\il , 
fl 11lJ fl~ v-31'111'Unl'iU1Vl1'i \!1'U LL'1::: l U 'U m·rn{1-:i'lJ1'1!n1'1''11'1 LLrli'l-J' f1\!1'U'lJ B 'rn fl 1U'U Ju 

fl ru::: fl'Vi lJ n 1J., fl 11ii n l'iW v 11ru11:; u u 'il\ll~ v\llv 1 'U n11~{;lj u l'V'I u n·nu 1..X dJ uhJ 
" ~1CJFl11lJ'itlU ABU LL?o:::i1fl11l.JL 'VllJ1::: i.UJU'U~'U '1'1\J'lltl-lt.Jm.b:; LEJ'UU'IJCJ\IU 'i::: l VJl'l°U1~ltl'U'11A ru 

... v 

Lrn::: L ~ut.J~ nrl'u 1..X1:::umn V'l 'iiviv1i1uviu1'Y1~6'1f1 ru~ tJ m1w~mLl'l 'i~\lnv m1:::"\IFllJ'UB\ltl J::: L VJl'I 
v ... 

n "i:; Vli1'liYlti1Pl1 '1 Vl fo?o::: L 'Y1f1 LU fa VLVI irn fl 1iri..ll.J1Vl 'ilVl tl1 LL 'vi \l'U 1 ~ fl1'i1 \1 f\11lJ '11fli\J nu 
fl1'jWVlJ'U1PlflEJ.f\1'rl'UEJ\l'j:::\.JUlJ1Vl'ilVltJ11\1(1f)\ilf1~B\lnUfl11lJrii'u-lfl1'i'1jlJ\lf\1flfl1it-l~VILL'"1~U1m'i 

L\iltl W'rl1::: BVl'11Vl fl'i'jlJ~ Lum {hm.n CJ L :zi\IEJYl151'11'1 (;l i'UB\IU1:::L Vll'I ·nl.l.X\lfll''J L ~l.J:tiVlfl11l.J'11lJ1'irt , , 
1ufll'i1~u1n1'i~1\J n1 'i'1 BU L Vi CJU n 11" {1.:i fl11l.J L ~ B,r'U LL'1::: fl 1'i fJ tll.J fo 1 ui:..i"" fl11(1tlU L Yi CJU 

Lfl~ EJ.:ijjei1vi 1 ui.J'j:::L Yll'l \il'1e:Wl'1'Um'i?l\IL'11lJ 1 ~~th::: ntiUnl'i 1-b'Lfl~B\li1v1111~i1f111lJrtfll'1v\lbLU'UV1 
" u 

1 u n1 "it.J~ VlLL'1::; n11fl1'\J fllJ A ru fl 1'1'1 t.J~viil ru-rl 1vi tJ '\J 1ru 1 n1 'iYl1 .:ll'U~1:JJ nu rlUV!U1 tl\!1'Ufl1fl1' \l 
, , \I ~ 

~ .,__.; I.I 

LL'1::;mn'U'WVJLmn'llti\l 

1£1.cr ri1un-nu n:w. 'i. i1.Uei'1'1Ln~11 nTrnnl'Uv\!A'll1:::ntirnrn::tl1u1'JV1u1~ 
'Uv\!Aru::; fl'i'il.J f)1ilJ1\V\ii'VlE.JlbL ~\!'1J1~ flrum.Ju~~B1'U1tlfl1i 'DlJ~\lnliLLnl 'lJ'1f\1'U::: 1~'1f11U'U 

' " 
6'1llJ1 'HJ 'U tMU u 'i:::lJ/ru v1fl"'1U n\IU 'lJ 'i :;:JJ 1ru1v11vi CJVl'i \Iv :;-d1tiL~lJ\h:::~V16111'V'ILrn :::tJ 'i :::~ Yl 5i:..i" 

1 u n l'i\J~VI l'i LL'1 ::-LJ'u Lfl ~ eJ 'U fl 1 'i \ii lb 'iJ 'U\l llJ 'lJ el \I" muu zj-:i\J\1 v U'UiJ "'mu:: LU 'UV1U1f.J\11'U'UtJ-l1 \l , .... 

tl'J::; L.flVlv\!Af11ilJVf 1'Ui.1~'1~~\l~tJm:u~1:::11'Uu'l)rJ~Lui'l1:; Lm:;miLLnl 'lJ\113.JiJmi 1~L u~EJ'ULL Uti\I 

"IJ1'U:::'lJtl-3'1f11U'ULLvl fl V1\l 1\il 

m. m-s::a1R' qJ'tlv~i1~w'i:::11w cyqJ'11Vie.i1'!.m11Yi-nvYi v1'iru1·tm.:i'11u n.:i1uflruzm'iim1-:Jnq'l:t~ m 

Aru:::rr~·rnm1n')~!)n1 (Rru:::~ Gl\!J) 1~Yi'11'iru1~1~'tj'i:::11'l!U'lJ~~d t~vi.11 
iJ v~ ~ Lnvi LL'1:: fl 11:w L l1u'U ti\!Vtti 1 ti nw~ L~ v1'iiv\l:U1U1:; n ti u m1w v 11ru1 '11\.1t.J'°'n1')W\J11ru1 , 
1v)~.:id 



- G>O -

at.GI U'VIUV11J (~1·Uml'l1 m LUU'!J~~1J~~lJlJ1Vl"l1 rn) 

LLm'1JL~l.JL~lJ'UVIUf.J1lJL~v1~miviri'1mnurn11J'\.11J1tJ~U~qJ1i111'Wtlit1J1"1PlYlYi 
itl-111.:itl'itLYll'!l1i;11vri11'i'YlYi~'W1l1'WlL'1tA1~Yl'vi~1 hl?i1'lJ1l.J1(;)iiVltJ1 (VIM) JCGM 200: 2012 

"' 
1vimLm'llfl11l.J'\'1l.J1V'1JeNA1l1 "mmi'Y1V1" LL'1tA1l1 "m·r)vitfo.nru,, L~l.JUVli1V1l.Jfi1i1 
"mm~1'U B1 \I~ \I,, LL'1 tri111 "1?ivi Bl\! B\I" L ~ CJ'H).,')-r't.Jnli L ~lJfllj n 'ill.J1mlYl E.J1Yl 1\!Lflii "' , 
1.1.'1::~1mYl 11l.JoX'l1vi'LLm'!Jn1'J1-tlrhb~1\lmvi11 c::: b~1u'lJei.:ini1LLm'lJL~m~l.Jm(;)'l1 men 1-Xi1 

A11l.J?itlV1A~B\ln'Ui;11v 

m.kJ ti.:irh..l'S::mitm&i::ei1u10JV1u1Vi'Uti..'lf1ru::n-a-a11nT~· 

(CO>) eNRth::m1u (~1.:J1JIV1i1 er um'UL~lJL~1llJ1\1li1 er) 

LLm '!JL -f1)-l L~)J Lvl tJ'IJ foil V1 ~1\J1'U'Utl ..'Jf'H1Jt fl'i 'U-Jn1'il-J1\;l1lYW1LL y; .:J'1J1 ~ 
Ll71tnJ-rtJ'1vi\i1u1um·nm1':i 1vivvi1LL ·wu\I 1lXL i,,~ti ti~L vh~\i1L uu \11nL~lJ~'UA\Jl. vi~u'ii1u1m ~Vlfl\J 
LL"1::~11.1. umMl'ltJ'i:: ne:iu'lleMArut m'limTrne:i m uu ti'U11111111 , 

(1£J) a1'1.J1'JVIU1~ (•hmlvl'n ct LLm'1JL~l-JL~:Ulnl'li1 ct (m) m'ld1.:imvrn b 

LLm'1JV~l.n~mJ1VIT1 ct (<f)) 

L1.m'1JL~m~mnm1 er (rn) 11ii'~v1·Hu1-U'B'1'1Lnlll'lJB\lmtYl'J1\lfl1ifl~\I~ 
L?i'Utl 1 ~n'ltY111\lfl1'j A'1..'J 1 l1'R11l.J \, ~'U'lltlll'JtL u VtJ11vi'1tJfl1'~1-H'11VL~'Untl-.'l'VJ'U~fl rut fl'iil.Jl11i 

n1WU VI 1111tJL\:1ul1 n v \!Yl'U L ~tin 1'J~Vil'U1 'J:: lJ 'lJ l.J1V1'J:'J'YIfJ1il ~ ni~H\J t LU 'U Vl \J'Vf 11'UL1 V 'U \;lll.J , , . 
'Yl1~i1'l1Uqj~~fl11U~l-n1'1'U'Vl~\JL1 V'U 'Y'I. PL l!:Jctctc::: zj\11 'Ufl!)VIJ.nfJ~'1fl'111 lUth1n!J'UY1Un.Jn.J1i1vi 

~n1wu1111 ~B1'U1'1fl'JtYl'J1..Jfl1'j f)~.:i 1unTi1 l1R11m l-l'U'lle:JUWL u EJU fl1'j 1-U~1m~'U'1JB'1Vl'U"1l.j'UL 1 fj\J 

\.Lil:: L i1'U11'UY1U1Yl'1J eN m t'Vl n~n 11 A~ ..iti1v ~ L Du nl'J n 1 ntJITl Lrn n 11U~ m 'JYl 'U'l-1lJ\Jb1E.J'U1 u IlTV'l'J1 l.J " , , 
lJ 1flnl1fl1i1~fl11 l.J L ~ 'U '1J BU 'J t LU V 'lJ fl 1'JL'li'~1 EJ fl e:H 'V1'ULU\JL\lYl1 ~fl i ru vri f.l 1 ~ , 
fl 11vi1('\Ju..i1u'11u,,,,,,'ti1v-.'l1'U~u~vi1 'J YI u VI l.J u L 1v'ULtJu1tlu~1\IA'1u,,,vi'1LL":::1~ L ll 'Un 11:: , , 
n'UoX \IA ru::-j !l.J\J (;) ~ LL'1 t n'Jt'Vli1'1 fl1 'Jfl~.:J U 'Jt fl f.l lJ nu fl~'l-ll.J1fJl1\f\'1tJn11'U~V11'J'Vj'Ulll.j'UL1fJ\J1 ~ 

. B1\J1'1A rut n11l.J fl1'jtJ lCJ\J1 fJ fl11ll1'Vn1Vl'UV!l.J'U L1fJ\J1 u n11n1 ntJ ~ VJVI ll.JYl\J "1J.J'U L 1 tJ\J ':i1l.J-# '1 , , , , 
fll'J n1V!'W\11l.J11'11!1Ulii1.:i I lfa ~LL~l ~..i M~'M'l11l.J~n1"1'UVl 1v1flrut~~l.J'lJVl~1-Xm1l.JLi1U'1Jf)tJ 
1:;L uvtJ11~1 Vfl1'J H ~1 m~'U flv..iYl'U~ri ru~ mw fl1'H~1vi'U111ve:in m1 :mm '1JL ~rn~iim111':i1 <.t Ccr) , 
1viE.J ri1"1'UVI 1 v1rl1u1'1flru:-; m1:1.1 m11 'Ll nTriJB n.Veiu..iri'u11 v11 ti m i'U~Vl11-.'l1'U\.l R f1'1vi1..i I zj.:i11:1.1fi..i 

ri1ffiJtJu YJu '1'fo~ni1m1t~vi5tht fo'1Jil~'Ll~1 u 
m.m 11'Jtfl1i~11~vi°1bLVIU'1"l.IB~m·rnnTH~'Vl'Hflt1J1~ (~1\IJ..J1Vl'J1 r;-J LLm'U " , 

n1Vl'Wl1111 'J~ f111~1'5'1\;\'1Lb VIU ..J'Utl.:J rr:i'Jl.J n l)~Vli ,ll') ru1 vD v 1 mfo.1?1 B\I u " , , 
L ll1.J?11l.JD LL'1~b~ B~'U \11n\;\'1LL Vltl.:JVl1l.J11'Jt tlf.l1'11v1foLLvi\l~\IBfl 1vi'LL~li.Jtvl1'l..'Jvi'HL VIU'1~Vl liie:i nu 

Lfl'W '18'111 'Jt hi1i;)' ml::: L~eJFl ';iU n1Vl'WVl11 '5t'vn fl v,:ii'J1v)ij fll'j Lbvl .:ivY.:i n'Jil.Jfl1'J~'U 1 'IUJ 1 ~ n'J):U fl1 i 

zj'1~'Uv1flvi1LL V!U'1Vl1l.J11'J ttl V 1 uvi1LL V!U'1L ~tivi1L uu..i1u~u 1 tlv'U n-J1m'Jl.Jn11~~'l~'U 1 V1ih <V'1 
" 

fowu1~ u vnv1n-d 1vl'rhv1uvim 1l.JL ~B 1 l11:::V111.:iYTiliii~vi1'J ..i ~1LL VIU'l nT~l.Jm1 cJm .:ifl ru1~n1 ~ 
\J " , • 

v ' 

fl('lJtn'J'Jl-Jfl1'JU'Stf1CJU~1fJn'J'Jl.Jf11'l~..JV!l.JVIViiJatj 
"' ~ o JI~ "" ~ • ~ 

m.ct' '1 '11'1.Jt 1 ~ Cl\J'i::'1.:!f'l lt~ttl1'1.J1'1Vl\.11'Vl'tltJ.:i~Hl1\J\.llJ1Vl ':i1l'W1LL Vl.:!'!11~ , 
(51..i:i.nvi'J1 ~ Llm'lll~l.ll~l.Jm111'J1 (j)\!J mm1 <»m LL~tlJ1Vl'J1 mer) 



. ,, 

(G>) mnu:: (U.m'tlL~l.JL~l.U.J1m1 G)\f)) 01'WlJ~HHl1\.Jt'UB'l'1n1U'UhHj 
m1l.JiV1L'1'U 5-:i:ff u 11X'11m ·rn'Uti fo..iutl1::mru h'ltvivm.:i 1~L tlum1::VJ1.:io1n11~~ a.:ilii1L ihrn11 , 
~1'Ll'11\Jn,nutl~V1m::Vl'n.:i1VJt11fi'11?1vi{ LL'1tL VIA 1 'Ll fa~ 11l.J~-n ~l.JL~lJ'UV1UriJty°1i~ri1'vluvi 1.Xn'1m1 

'lJ"iN'101U'U 1>-le:i~mtl 11ii'u.:iA'un~V!l.J1tll1vl1tl LL H~1U'1l.J~'Utf n!)t-Unt1i1\i\'1tln11~l.Jl'l1CMll1.:!·ntJ 

ll'1 ::n~ \.1ll1vi1i;11 v L~'UVlVILl Vl'U 

(lrl) 1\i1Cltl~::~Hri (LLm'UL~l.JL~J.n.J1VJ'l1 (;)'11) LLm'UL~lJL~l.Jl(;)CIU1':::'1.:Jr1 . , 
'UB'l'1rl1U'U 1"1EJQ')Vl1\;'ICIU"i:::?t.:iAmlJlJ1V111 cnrn (en) 1 m'ldU'Uv.:i.:i1un·rn11b.Jn1V1'UVIL \Juti1u1v . . 
viu 1 yj'lJ Cl'l ?lfl1U'U l 'Ul.J 1Vl11 GJ ct LL'1 t nl'vl'U VIL~ l.J1l'lnu1:: '1.:J A1'Un11~ Vlltl 1Lfl'J'1'1f1'1~'U 'il'U . .. 
v11uf')rumYiLLn:::u1nT} 11ll~'IL ~€1 1.X?ttJVJfl~ ei.:in'Um1ii'1mm1 VJmvn.:i Lfliimi::::ibm"l'lviL ~ll~u 

(m) a1'U1v'YltJ1~ i.H\n.J1.:imm1 '"ct ~.:iml'm L\i1EJLLnl'llm1ll1umvrn G>ct (GJ} , 
ti1in '1'1muu1um1U~"111 nv.:i'Vjuvi1ll n~ V1l.J1v '•ill m~lln1vim1h~'l']llul'l1L i'.Ju~n1V1'U\i1 Luu 

11XL UU 1 tlmlJ~Arut f11''Jl.In11 n1'\i!'UV1 Un::: L 'i4mnm1 Gl<i'. (ct) L Yiein1"1'!.JVI 1 ~B1'U1'1 '1Cl1Ul.J 

~vtl.Juuvimv 1 ~vi'11v.:i1u'!Je:i.:if ~v1iim1l.l'11m1m \Juv11 LL viu 1 un'1m1l.J~1'Llmvi1~vim1 u1~~u 
1tV!l1.:Jtl'~t L VJP11ci\ L ~l.Jfl11l.J 1 umvi11 G)ci (~) n1'WWV1Vl~1~'1rt1U'UL ~tl~1.J~\i1"lluU'l1UTI'rn11' , 
'!JB'lflru:::m'Jl.Jnl'j LLfttLLm 'Ufl11:U 1 'Wl1111l'J1 GJci (GJGJ) L ~a 1 ~B1'U1v'1rt1U'U1 'Un11L~tJnA1V1llULL 'Vll.J 

m1m~qi1vi 1 vi1 i'V1r~6~'!..l'Vl1-1Utyf111 m1::nTl'~ 1vitl1E.Jf..l~vit.imnnm':i'li1L u'\.J.:i1t1cuu.:i'1mu'\.J 

m.ct'. ~U1'U1U01'Hltl1UU1J1V1~1V1£J1LL-.4~'1J1~ (11-ll.J1Vl'l1 !O"< LLmcuL-riuLQil.J 

mm1 Glct 1-s'>R'11J.J 11.:il.J1m1 (9)0 L~lJmvi11 <ilb (GJ/©) 11.:imvi11 <91131 L~mnm1 Glb (c;:) 

LLnt11'lll1Wn !S)l!:J L~l.Jl.J11'l':i1 mini 11'Jfl'1v~) 

n1\-luvi 1 ~r4B'1t11 vni1'-l'utl1:: Lv"lltlvim.1 LL ww5uutim viua-v1m~u L~tl'W 1~ 
" 

lil 1J.J~fl ru~ n 1 ':ill ni ':i n1V1 u "1 llm 'UL ¥i J.J L ~ :i.J fl ru'1 JJ U'Qi LL ft:: fl n ~ru::.;; u .:i~1 l.J'U u-1~rl1'\.J1vn1 ':i , " 
1vi EJn1Vl'UV11 ~~ ti1'U1£Jn1'Jnv1V1ihn'UV!n~tJ"11UlJ~, I) ru Llfl t~v-1 hfL lJutru'11u\~i\~t1 hJi1 

~ , v '\I 

l"1 EJ'Yl1-l(;)'J ~VI~ v Yl 1.:J B aJ.J1 'U ii '1 fl1'J'U v·H'! Cl 1U'U 'J1:U~.:J01VI 'U Vi 1~n11~m11f1~1 LL 'VIU~'U EH 

~el1U1£Jn1'i 1 umru~ifo1~fl1UV11l.J~n1Yl'\.JV\L UUn1':i;;'mnn\;\'1 LL '\inJ.:i1>11:i.Jn1VIUVll 1'111 'U'1 t1Jfl]1 ~1-l 
Q'l. b ntl-l"l'U L-Wv nl':iW Vll't.111::uumvi-s1'Ylt11Llft ::n11:5'Vlvi1 'l'Un1'i L~'U LLftt"i::tJU 

UCU~ (~1~lJ11'111 Gies'. Um'tn~rn~hJ:IJ11il1'1 l9l9 l..1111\"il \vm LL'1~l.J1Vl'J1 lvci) ., 

n1V1Ul'IL~ eM f)1) H~1EJ L1'WnEMVl'Ul 'v1L Utl 1 ummtb um.J~f1 rutf1'Vil.J f)T':i , 
n1viuV1 L~u l~'1BV1f1'1u.:inum1 LLm'UL~lJL~lllJ111l':i1 cf (rn) llfi:::rl1Vl'UV11.X'1mU'U'ill'lvll'l'\Jnl'il~'U 
Jl1V1 \.!Vin ~U1l.J-J1.J lL~1 'U i'U \Ju ty:iizj 'l'1 v V1 fl'1 €J 'l rl'U 'J::: tJ::: L 1 '11~ n lVl'UVI 111 u n~VI ll1tll11'11 ti 

ni':iu~V!1'iVJUV1l.Ju L ivu Lrn:: n1V1'Ul'l 1-Xtluru~L l!u 1 tlml.JU-lu'll-snnru ':i1l.J~.:ium 'UL ~mfo1 , . ~ 

mvi11 lDci'.1~i1m1ii'1uVlfl~u.:inu 

m.r:il UV!Lil'tn:m1'1 ('i1.:imvrn ®ct ~..i11.:iJJ1V1':i1 GJ"11) 

n1V1'UV1'\JV1LQyj')t n1'1L~ll)tl.:Jfo1-Xm·rn n11~VJ').:Jflru1ii;-l~1)'1~1lL "1U'lt:l ti 
" , , '\I 

1 u1urivu1u~w1::"J1'1Jururu~lf1 .Uu.:iri'u A.:imJ1 util'1LL V!U-l~a 1 u'1un-h'1::iim':i LLlii-lvf-ln1'1l.J n11 
u u " 

trm-1Aru1tiii~Llm 'UL ~l.JL~l.Jl'lll.J"fl'Jt':i1'1JUruru~d (~1.:Jll11'l'S1 met) Lla;:n1V!'WV11ti~fo LVIEJiJ1 ~ 
\I , , ""' 

1iLnru'tlv1t1V1n~1.J~1u'U1mru1cffu-lR'Un'U~eilmtrm':i"~vi1':i.:i\;\'1u,,,iJ.:ie.iiilu1'u~·,•rw11'1Jun1ru~d 
, " " ";j ·~ " 

1.ffu.:ir1'u Lrn::: 1~~11.:itii1LL vi'li~t!iv 1 'll'1un11'1~~'Uo;;i1n\;'\'1LL l'1U~til1m1':i:::"1~t1mm V1V)~u~n1viul'l 11 
1'UO!)V!l.J1trrivl.Jn11LLm'UL~lJL~l.J <'i1.:im11111 @b) ':i"1l.J~~1v~-5'u'U'S''SV11thtml'I 'JtLUEJ'U LU'\~ 
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-Uau.:iA'u~tivnV11l.Jm::'i1turiJriJ"'~h~vuu1'i::tJul.J11>1'iiV1v1LL~.:i'!l1~ 'l'l. 1'1. l9ctei'.o 1~LJ'.:ifl.:i1-ff u.:ir1u 1~ 
lVhvfb.i-tlviV!~tlLLV'1tlU'l'l'l!:'i1'UUqj~d (~1'll.J1Vl'J1 c;wi) 

m.~ -riil.JUVl~-rm~11n1'i (~1'lmvt'i1 (9)~) .. 
n1V!lJVl 1 ~f lll.JUVl~i1fl1'itl'i!:'Vl'i'Ni'VlfJ1!'11'1VliLL'1::L 'Ylfl L lJ fa~f mnm 'i 

"" 
ml.J~1'lY1'l::'i1'llucyqi~1 

t18n\l1nd 1Jl LLm 'lJCl 8tlr)1U.'1 ::1 'iiflVl Bl.I 1tlU'UYinvi'flnn1'iLL'1:: L V!l>I~ '1U'i::nv U , 

a:. tl'i:: tt1'!lu~tl,::it1'!lt1\l:: hHu 
'i1'l'l'l1::11'1luqirQ'~di1"'1iKnn1'i~1A'qi1um1'UEJ1EJ'lltJU'ii1m~ei'ia-ifon11~~u1 

LL'1:: n1'ith:: v n vi·1HM'l::tJ'tm'1::mm1J1u"1Tumm1VJV1Yn~ Lfli'iu."::~1 J'Wtl'UtJ-itlwl Yll'l1 ~Luu 1 tl , "" 
a~1-ial.l\l'irum=i:::iJtlw~V1crm'l'l ~.:iL llu\hi~v~~ 1AC!J 1 'Um1~~t.11f1rurnY1'1Jv-3u1m1'Vl1.:i nT~ LL YIVlV 

f11'i'11l'i 1 'l rua'U tl v1''11VI m 'l J.J el 1 '11 'l LL'1 ::Cl l>l '11VI fl'i 'il.J n 1'Hn'l:Jl'l'i LL'1 t L Ylfl L 'Ufa v:S1 fl')Yi , , , 
~~~m 1vit1vt1-lv1tlfl rumYi;1vi'Ua-.lU'i ::'IJ1'1l'U ·n l.J~-.lL ~t.1rn1L ~J.J~VlA11l.J'11l.J11n 1i..Jm'i1 ~u1m'i , 
Jl1'U n1'l Gnl'UL Yi fJU fn'l'1 h~ fl11l.J L; u~iJLLrl:: fll'l fJ vl.Jfo 1 u ~"' f11'i'1 BU L Yi vu Lfl ~ ti.:iil v1vitl1J.J1 ru 

1 u'\.b:: L 'YH'l '1 el Vlfl~ eN n\Jf'l11J.Jvl v-1 n1'i'UeNfl1fl n1W~V11L{1::U~ f11'i hm LuYi1t~ V1'11V!n'i'il.J~h)1\J 
m1'1i1u'1u'U Lum 'l'.hmrn.J L ~.:i f.J'Vlu i'l1'1 Vl1~'1::iu Lfl~ amP11i:rnfi'1 L Yi v e:iu1 flvi'llti'ltl':: L 'Yli'I , , "" 

'11 u n'l llJfl ru:: rwni m 'l mp.::15 rn 
., ' nl.J/11'\"j'\JiJ ~ctctc;;'( , 

' 
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:w1 C9l ·{h1CJ1 (Metrology) vi~ tii'Vl CJ1!3!1M1{'lJB\!n111'~tJ~:1.11 ru 1 '1.Jil;u~u'l..li1A11:w'11ri' cy 
6 ~:w~'Ll n111 'l..IB~C9l:w1 n ~-:id6~B\!\l1 nrr:n:w b v1ru'Vl1\l ~1'Lli'VltJ11'111?llY11b 'VlA 1 'W fa~ rn1~~~8rl1'lJ1CJ 

" 
il:w1n~u 1 uuvv u'l.J b 11n~111~11mC91".i"l'Vltn:V~b~ CJ1.Uti-:inu;;Ji C91'Li1~.S11u ~-:ibb~ b-ti'1v'Wn-:i61m b il'1'1.Jv'W 

' 
UU~-:J bb~tJ1:w1ruCJ1~YJ'U 1 'LlVl~BVJ tJ1:W1W'W:W1 'U fl ~B'I tJ~:W1Wbbtl?l1 'Lltl\l bbtl'11 t1A-r1 tJ~inruJ1lJ't1 
'jt]tJ'U~~b~:W 1 u~:w :W1Vl1U".i"~U1 :w1m hl~1~b~'UtJtilY1~BVl n~1 'Vl~BA11:W~'U 1 'Llt11\!1tlCJ'U~ ~\l'\.J~:w1ru 

'U 

'llB\!~'Llrl1bVl~1d~1u1vrnJ1~1um1rnuA:wVJbb~1~nn~v-:i111lciw1~1161Jurunl~-ti'-:i IY11\l l\11 'VB-:im~'Vl1'N 
V , \I '\J cu 0~ 

l"l1ru61Jv vi~v~1:wVib~CJnnu11 mmivm1b~\!'W1ru"1Jv (legal metrology) 

:W1~1l'Vl CJ 1 b U'W~'l~~l b U'UB ti1-:i ~'I~ B1~UUf111 f.,!~~ ~'I 1 'W~l'U'Vtl \lt.h ~~'Vl Gf11l"l'lJB'I 

fl 1~U1'Ll fl11f.,!~ C91U1~~'Vl5f11l"l1 'U fl1Tl.J~Vl11..Jt11 fl11\'1'U'Vl'U f\11r\'1..JVJA11:W'1ru b U~ 1 Atu.fl1'W61JB\l 
, " v , 

e.i~~nrusv'i Vl~v~Fil'lJfo.m~e:iPi'nCJn1w'lJv\lvV1?11vim1:w~ll\l~mV11~1t.11~~ufafl ~\!Ju m1?1~1-:iri11:w~ 
, , \I Cll.S 'U 

A11m -if 1 h~1u:w1~1i'Vlm~\lb ll'Ll~\l-;J11, llm -J\l~1'Ll'VB\IU1~ b 'Vl?l 1 wrn11~~m1bb -tl\16ir'U~1im 1-:i'lJe:i-:i 
' 

n 1Aei~?11vifl11:w bb61~ ?tn1w fl 11ruli11'Wu-;;~ b~ull ruvn~-:i bb 1~ ~ v:w fan~uu1u :u~'Vli rr"J 1:w1u bb 1-:i 
' "' ' ' ., 

"" "" b 'V'l:W:W1 fl'lJ'U 

1 'Ll~l'Ll f111W\9U'Ll1l'Vl EJ11'111?l1Y1{bb'1~ b 'Vl At 'U t~v'Vl fl?l1'lJ1'if A11:W~ b~tJ\l fl 111'~tl~:w1ruvi~e:i 
' 'U 

b VIA 1 u fafj :W1~1l'Vltl1~'1bU'l.J1~U'IJ\l1'Ll1 'Ll1~~'U'lh~ b '!/1!31 bb~~1~Vll1'1'l.b~ b 'Vll3l'Vlf)U1~ b 'Vll"I ~lb uur;i'eJ\I 
' 

'Vr\9U'UT"J~uu:w1~11'Vlm~u A11:w L-il11 :u ~\lA11:w'11 A' ru"1Jei-:i1~uu:w1\9l-;;i'Vlm 1,1,~~ 1,1, u1'Vl1\l m-;;'Vr~t.n 
"' 

~\!;;11fl'cy~\! u:v..JEJ~1ri'cy~'V11111,~cihJ1~ fia 

m11 -ti.LJ'BC9lf1'1\! b~B\! 1 .Um.h CJ'IJB\! m11~ - '\.J~l.nru 1 ~m\! nuLb'1~b U'Ll'VIU1CJ1~Vll1\! 

m11 -ti bb~~ bnu-Jrnfl bA~ei\!rJ mnC911~1'U'VB\!V1tl1EJ1 ~tin\'1 ei\lm:w:w1C911~1u1~V111\l 
~ 'U ~ 

u1~1, 'Vll'11 Vl1B..JVJ 1~il:w1m~1u1,b1A-:i61J1~\1\'1t1m\9111'Vlm 
~ 

m1~11, Du rn 11 ~n :v m1:w~1\l 11 ivitl1 CJm11vi Lb'1 ~ m11Vlu~~.nru ~ n '11tJ\1{9\1\l l'l1:w 

:W1~~~1'Ubb vf\!"111~ 
~ 

rnrnB n fl nV1:w1t.Jri1uA:w1 ~~~mm~ ~'U1CJ~uf11~ fl~-:inu 1~ 1 t.1L~B\l rn11-ti'vtiJ1CJ bb~~ dJ 't \I \I 

\9\'1bU'Ufl111 ~ bnVJ A11:W n n ~ B -:i1'Ufl11lVJ U~:Wl ru b ~tJ1 ~Ln VJ A11l.J b ll'U511:W1'LIf111r)1'lJ1 CJ 
'U 

(l"l1~1161!ut!JrQ'~~\! m\! f1PJ) 

* ' ' Yim : Li11i~-U'vl,jn1"1Yi http:/ /ie.pit.ac.th/sunetr/images/teching/metrolosy/chapterl _introduction_ rnetrology2557.pdf 



U'1'1U'U l11 \W'jl'l/l tJ1iJ m ':i1u':ie:i\l 1\91 tJ fHU:: n"f'j:!.J fl1':il1111l':il'Vl81611 n &'! (CIPM) fl e:i tJ \9l bb&'l 
' v 

i11m1vm11 w~~uu~1 n6'1 ~1'UU':i~b 'VlP11 'Vltii1'1muu:lJ1\91'Jl'VltJ1bb ,,,\l'IJ1~ n·H~'Vl11\ll'VltJ1P11?1\1l{Lb'1:: 

b 'Vlfl 1 tJ fa8 bll'U~\9lbrnrn1?in'ef1mmi'VltJ11uthn'VlP11 'VlCJ 
vv 

'11ne.-16'lm161111'<il'Vfu11 iJbfl~e:i\liJe:il'\911wJ1::b 'Vl?tth~mru ~,000,000 ~'U fa ti 1 u~Tt.nud 
11'11'Uf11':i61€ltJbVitJ'Ub~CJ\) Ci'.00,000 ~'U flt?lbU'l.J ct% '/JB\lbfl~eJ\li'.lvi't?lrr\lV!lWl bU'UbVl~1~fltufl1'W 

' ' 
f11'Jt-l~\911 uth~ b 'Vl\'1\cJ\l hJ~ b vh~m':l b ~€l\l'<il1f)bfl~eJ\liJeJl\911:iJ1i;)'1u fl1Wlbb6'l 1 mvJlJ1~mnw v ... 

lJ11W~1'YIEJ1 (Metrology) f1v v:~h ? 

'W1::11d(!Ururu~~~'W1'a::'U'Ul.111Pl11'Vlti1LL ~\l'YJ1~ 'W. A. ID<t'cro 1 ~fl11lJVllJ1CJl1 ., ., 

"l.11\P\11'VW1 m.J1tJfl'J1:lJl1 fl'<ilfl1'J:lJ'Vl1\ll'VltJ19'11Ml{~b~ ti1if B\lnU fl11?1€l'Ub VltJ'U U1'U ~\l 
fl11:lJ n n \?l B\l'/J B\l bfl~eJ\liJeJ bb&'l:: ml mrum m 'U f11)l\91U~l.J1 flJVl~Bl bfl )1~i-1'Vl\11?18U" 

v ' 
0 0 .... 

fl1"\l1Mlfl11l.I 

lJ11P111'Vlti1 ~B iV1mm1L~c.nnum11'\9l~nnlXv\l mJmh 611:1.J11n61e:iun"'u1v1 (Traceable) 
v 

hJ~ii 1\911~1'U n11l\11?11f16'l (SI Unit) l11\911l'VltJ1 '1~ fl18U A~iii6m11' \9l ~\l fl1 AVH)'ef~ LL6'l~tJ~u~ 
fl 11:lJ1:iJ bb 1.1uB'U'/Jv\ln111' \9l (Measurement Uncertainty) n 11 '1B 'U n"'u 1 v1'~ ii1!?l'J~1'U?t1fl6'l 

(Measurement Traceability) \916'1B\9l'<il'Ufl11b'Vi1bVlCJlJtl'U'/JeJ\lt-i6'lfl1':il\9l)~Vll1~U':i~b'VIF'1 (Measurement 

Comparability) i!un~ei t-i&'lfl1':il\9l rn1ibfl11~i-1 bb6'l~n1'rn\9161e:iu r;lei\l?t1:w11n?te:iun~u1v1 vi1ei 

B1\lB\ln"'u1v1~Vt~'JtJl\9l?t1nn 
v 

ID. fl11l.ILDul.11~B\ll.l11P111'Vlu1a1n~ 
l'U~ ®o '\1'4t)1jf11fllJ '1"4.9'1. ®ctm~ (fl.Pl. m~ITTl<t) 1~'U16'l'<il1fl mITTI tl1::b'VlP1~1fon ~bU'W 

61&J16/Jnriv~\l The Metre Convention 1v1~\l'W1:lJ~1l.lnu1u?lu5~qiqi1LlJ(91~n zj\l~BbU'U?l'W5~t1J'lJ1 
~bn1bbnLllu8'WIKu~ iv '/Jei\lfan Lb6'l~n1V1u\111~1'W~ ®o 'WtJ'l'.'.}f11f):lJ '/JB'lVJntl LlJ'Wl''Wi111P11iV1cnfan 

U'1'1U'Wi161:ll161Jn ~c::9 th::L Vll"1 ·n:llvr\ltb~L'VlF'11 'VltJ t-1~'11nm1th~"1Jll Metre Convention '1'111 ~Ln\11 
' ' 

®) ~1Un·nui{I \P\1{1 1~ 1::\-111\lth~:b'Ylfl (International Bureau of Weights 

and Measures : BIPM) 

o ~\9l~\l~'W'11nm1~\l'U1:1.Jhim.J6~ruru11.ii~~n ~m\ltl1~611uu 'W.Pl. lv<:i'.®c::9 
v v ' 

o '11u n\l1u 1 viru~\lei cJ~m \lt.11~?1 tJ1:: b'Vll"le.J~\l LP1'11~ tJ1(1)1'u n1':i?1i!u?1uu 
CV \I q q 

\lUU'J~l.11fW'<il1m.h::i, Vll"1'1l.ll~n Metre Convention bb~~Bclfl1tJ 1\?lrn1n1nu"Ve:i\l International 
v 

Committee for Weights and Measures (CIPM) 

o iJfl11llil\lvtlJ1tJ~'1~ 1 ~~1faniJmT1~1 tJ1 'Ubb u1'Vl1\lb~v1nu 11:urr'1'1n1tJu1 
' 

vitl1 Cll~~mi1'W 6b~~ d~u1'n'l'.'.}1\?l'ULb UUV!U1 tJl\9l?t1fl6'l bW~ fl1'J?IBUn~uhil tJ cJ\l)~UU'VIU1CJ?l1fl'1 ... 
(International System of Units : SI ) 

lv) flru~n1~l.lfl11l.11~11'YIV16'11fl6'l (International Committee for Weights and 

Measures : CIPM) 
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Cl iJ' <v ~ 

o riru~m1lJfll'jJ.J111rn'VltJ1?11n'1 (9)~ A'Ll m"il1ni:.Jbb'Vl'W"il1n?lmu'Lll.Jl(?l'j'"J'Vltn 
'\J 

bb iA'l'lJ1~61JB-:J'lh~bV!P1~6'l'lU1l.J 1 'LlG1'W5~ruru1 Metre Convention ., ., 

o livi.U1vtl 'Uf)1'j~,:j b?l~lJvi\J1v1~?11n'11 ~b tJ'W 1 tJ'l 'LlVil"l'Vl1'l b~tJ1n'W 

o ~111fl1)U)~'lJllU'1~ (9) ri~-:i ru ~1'Llrn1'Lli-:i m,:i l111)~Vll1'lth~b'Vll"l (BIPM) 
' 

m) nTrt.h::-q111"::V111.:itl':i::LV1f'1 (General Conference on Weights and Measures) 

o l1n11tJ1~'lJlJfl~-:Jbb)n b~BU 'V'l.1'11. lvcrmlv (ri.1'11. <9l~~~) 111wtJn~~l11fl1) 
' 

tb~~:iJ1-1n 1 er tJ ru n1'lth~i.'1 

o m1tJ1~'lJmb~'1~f1{-:i vd'u.Yl:i11EJ.:i1w.mm1iJ6'11b~v61Je.i-:im1l111bu'Ll'll'Ll6l.l&'l 
' 

International Committee for Weights and Measures (CIPM) hif.Jlil~lim18ntJ11mb'1~1'111'16'1BU 

b Vle.iG1~1.,'JA11l.J~'W 1'11 'Llfl11b~tJ bb '\Al~bb~~ fl11~~'Ll1VlthCJlt916'11f1~ bb~~-rU1e.l'l~'1fll'H11Vl'Ll~l.J1\Pl1l'Vltn 
~'Ll~1'Ll 1 mJ 1 11lJ('i.:Jfl1U~l.J~bl'1n11~1b U'Wn116lJeM BIPM 

Q"I. fl11l.Jt U'U111"tle:l~111~11'V1En L 'Utl"a::L 'VIA1'VIV 

o tJ1~b'Vll"l1 'Vlm .U111lJmTU1~'lJlJbb'1~'1-:J'lJ1lJ 1 'Ll The Metre Convention 1 tiu lvcr<f<f 
' 

( ~'lJ?l~ tJ'\Al1~U l'Vl?ll.J b~ '1Yl1~lJ-:J f1 n bf1 '11 b "5'1€1 ~'JX1) 
,6.) '\J 

o 'W1~11'lJUtytQ'~i-:i\Pl1-:i1~ '\Al.I"!. lDctbb 1111v611un.:J1ui.:JVJ'Nl~ m~'Vl11.:J'Wlru'lJ8 
(uuuu.Yuu1.,'j "ll.1'11. ivcrcrlv) 

' 

0 

('W.Pl. lv<fo~) 

0 bfl 1.:J fl11lJ1\Pl)l'Vl81 bb~~ f)l)~lJ)eM~B'l UflU~ n11 f)';il.Jl'Vl Cll 1311'1viiu~f)11 

m~VlTJ'll'VltJ11'111'1\111 bVlf1L'Ufa8 bbf;l~~'lbb1~'1B:IJ ('I/LPL lvcto~) 

0 

0 



lnternJt1on.:il Comp.anson 

Quality System 

ililiJl\1tJ1J Reference Standard> 

1w~ N~tional Standards 

s1il1JI \1uu Woriong (User) Standards 
14il: l~~i.hlliil~fi\\ 

" 

' 

- @b -

' 11n 1uuu1a1'l11u11nt.t111it 

tjili::nilUfl'l1ift'l.fo"t1~-

~· ... ~ . 
-.°"~' ~' ~«--~ ~- .,,......., .. "".'>':""'"""'': -,:,.' 

National Standards I 
Cert1f1ed Reference Materials 

Reference Stand.irds 
IRfa,i{fotiilUI ~ti!.I 

Working( User) Standards 
IA1il..i>lillt'I 

Measurement Traceability 
n 11ililunlu1t\ti Htn1i111 

a:. B~~n1~~1u"1~~1'Vlu11u7~~ua1n~ 

@) ri1'11n·:nuoff~ vi1.:i 1~ 7~'Vl11.:itl7::L'Vlft (International Bureau of Weights 

and Measures : BIPM) 

riei~.:i~u1uu vi.131. b~®~ (fl.1"1. ®~b'llct') hw Metre Convention 

lJ-:ivtlJ1tJ~~~1 Vf vi'1 fan i1n111V11 tJ1 'W IHJ1Vl1'l b~ t.Jl n'W T.l&J~'l ?lti 1U'W 1 
' 

vtt!1t.J1vi~'lHi1'W bbfl~bnu~m~1~mrnuvtL11CJ1V1?l1 nfl (SI) 111.l~'lb llmb vt~-:i81-'.l~.:J61Jei.:im1?tei'U n~u 1#1 
"' 

b) eJ.:lrl n1~'a~'Vll1~tl'a~L 'Vlf111~ 1Eln!J'Vi111U,i' ~~1.:11''1 (International Organization 

of Legal Metrology : OIML) 

rie:i~-:i~t11uu vi.131. tvcr~~ (ri.131. ®~<tcr) 
il11'1 m.h~ ?l-:i ri' b ~ e:i f111lJ?te:i ~A t1 eM"Uei.:i-Ueiu.:i r1u bb'1~ A1u fl lJ n 111i-:i1u 

' ' 



l'l'l1;;mJuii1~~ 

imfln'l'ltJ1L;-Jih'!f.l'Wl1i\i;tf I 

1
-----------

'El~ A n015'~>< ~1JU1~1'!11Gi 
i\1'1Jfl'lN!il'N'llil 

[_ r::t-1~1~tlr::l'Vlf'I (BIPM) 

'il-3AO"l'i'i><llUU9><l 1'1A 

nrnuu)J1llln'Ylmlll-i~'!!1~ 

nr.;rin..i'll'lml'!1~i;ifu.t1:;~'l'lfl tu~flti 

~1uni..iPJ<J-i-5'!il 

nt::V1n--i~1ru'll6\ 

l'l<J1rn1iJufrifotwi1 

(n1r·!i11~~rlm~fl'lnu~u1'tnl'l L"1eJlllN - l-l'w1nY1m•~·rnumm1) 

. 

er. ~~uuF11rufl1wnuuV1u1V1l.!1~~1V1a1"Uei~evi ~1i.-m~~" 1 'Vla • • 
u~~U'UrH1Jfll'V'ln&l 1tJ b U'Ufl&ltJ'VlITT 'Ufl11U~V!l'HJ1n~ ~ b uu 1 tl~A')liJVi'1'V'lB h'UB'1~nr11 

, 'f , , 'U 

b lJ'U 611 ~ ru vtl.ll tJ A11ii11 fltu.fllV'l'UB-1.fllA €J(9) ?!1V!fl11il~'U€l ci nu ~~(9)Jl ru~~c..i~ (9)€J v nii1 bb'11~ nA' 1 
QJ 'f , \I '\J 

i1A11iiVi.:i'V'lvh1u~uA'1'1u bb'11~'1i1m1~e:i"U1tJnmnl'l~'U ~.:iJu 1~uuAru.n1'V'lnfiv n1~u1un11 
' 

u~vt11~1'1 m1~€Jt.J~\9lnru~ vt~Bm11 ~u~m1~i1wuu bb urnLc..iu~lJ.:ib uu 1 ~01n~l'11L ilu1 tlvci1.:ii1 
' ' 

tl1~~'Vl6.fll'V'l 

mm1'VltJ1 1, llu1111?1\91{vi1.:i~1'Um111'1 V!~e:i161J1m111'1~n n\9i'v.:ibLliu81 ?!vuni;ru hJ~wJ1u1'~ 
'U 'U 

:u11w'5~l'U?11m11~ tvitJv.:if1tb~mru'U€J'11~uuii11911iviCJ1'Ue:i'161J1~tJ1~nffu~1tJ iv '11u 1my 11~bbn 

~lu~ b ll'U ~~ muu11,1.'1 ~in ~lm m:o1u m11 ~'Ue:wu1 &\ bb'1 ~"11u~ b U'Um -dii11911:01u m 11~Ju 
'U d.9 \I ~ 

lJ1(9) 1l'Vl tJl 1 UU1~b'Vl?l1 'Vl mru cJ"le:JCJ 1 U'J~ ~U~TU'Ue:rnTI oUlJ1(9)11Jl'U f11'Jl~ €lci ff~ 1lJ?!1lJ1'H1 
\I \I IQ 'V 

mnU'U1V!~€J fl1Vl'U~lJ1(9)1lfi1'U~'UlJ11 m~ bf).:) bl'ltJlJ?!fl1U'UlJ1(9)1l'VltJ1Lb "vi.:itl1~ b vi1111 vim UU~') bb 'Vl'W ... 
1'Un111)1 CJ'Vl v~ii11P11:01win nu1u1'1J 1~"1'1l1 ~ bb'1~ v.:ifin11 u1 ~ ~u ci1.:i~ BB n-v1B~vt~.:i ·niihJ'1.:i 

... 'U 

~v.:i tJ l)~~ n 111t!Q(9)'11vtfl11l.l'lJv.:itJ1 ~ l 'Vl f31 ~ b~l.l~ 'U \911 bb~ ~ b ~'U F111i!~ 1ri'tlJ'Uv.:iii1(9)1i'Vl 81 .n 181\91 

b. ~~uuF11rufl1'Wtt~~U'VIU'lV1lJ1~ ca1'VIU1"Uv-3e\?1~1V1n~~"1'Vlti'1l.lwtA5ntAva1-3l1 • • 
[11tJ1~';l~UUFlfU.fl1Wb ~€11e:J~ium1..rr~fl11'Vl1'3 lY)i'UAtufll'V'l .f)1flfl~'11V!fl1';llJJ'U~ e:i.:i 1~-ru 

' ' ' 
fl11i'U1€J'1\PlllJlJ11'11:01'U 150-riooo , 150-<9lei'.ooo bU'Uf\1'Jfl1~'U~l1fllfl€J(9)611Vfn'J'jl.J1~fl11lJ~1~ru 

~ ' v 

1 u b~tl.:)'lJf.l.:ifl tu.f11V'lt.J~(9)Jl ru~ bb~~~.:i bb 11'1~€llJ t~ CJ~ f11';lATUAiJflru.n1wlY)1 tJlBf111V11.:ii'Vl CJ1 f311'1 (9)1 
' ' ' 2J I 2J I I 

.:::ii CV df df Q.J ~ qq I.I CV ~ 

'Vl fl n ';l~U1Ufl11 bb~~lJ f111 (9)11~?!€l'U'Vl fl'lJ'U\Pl €l'U bl"J'j€J.:ilJB1~'Vlfl6U1.J'Vl lf1tl1'lJ€J.:i mJ fl)~ U1'Wfll'H-Jf1 \91 
' . ' 



- @c; -

V1'1e:ii1 n111 ~.:i1uJi'eM Hi'1'UnTH'rn'U b VJf.l'U nl'H'HJrn VimJ bfl~B.:iijv-)111 b uun11-d18 l ~:tJfl11:u b zje:i~tJ 
1 u r;(1 t-i~ '9ln ru6'111i1A11:i..m n~v ~mlJm r;mi1tJ "'1:uTrn¥Tl'bl'W1ri ru.n1w 1~ ei ~ 1.:ii1tJwi1V16n1w8 nvi'1 ~ 

'\J "" ' 

\)~ b ~'lJl 1bU1VllJ186'!\16'\VJ'(JeJ\l "j ~'U 'U fl ru.n 1'V1l b ~f) t,J~~nrusn~G'l n r) 1£1 fl11UW\I w Bl \l?l\16'\VJ (1)1lJ fl11lJVll.J 1 () 
'U 'I 'I '\J 'U , 

'lJB\l~Jl(;)"Jl'VltilJ'W m11 oUlJ1(1)"J~1um11111 8-:iblU\IBBrn tJu iv '11u 1 Vlaj I ~B 
b ~tlf\1'~r1t!Al1Vl1\1~1'UlVl81r116'1\P1{ bb6'l~b 'Vlfl b 'U fa8 
1 ~b ~B rn1¥T~J'\J1vl1'UflUJJl1Wbb61~ bPl"J~;jO\l 

' "" . 
rrJ. rl1fl11:lJ~~'W'11~~eNtfl~B-31'~ (Errors Measurement) 

ri11:u 1'1611 VJ lfl~B'U V!lJ 1 tJ ~-:i tl~:l..11 ruV!'1v r;(1 b61'V~ bl6'1111\lfl11lJ bl~ n ~ 1-:i 1~V111-:i 1"11~ bl VI '1 ~ -:i 
'll€l'l~'l~b111'111 (Expected Value) bb6'l~r11~ei1t111K'11mfl~m1vi (Measured Value) fl11:l..lfl'11VllA~€l1J 
€l1'1~1ll'Un1~ m th~lJl'Vl ~B 

ri11:iJri~1~tfl~el'LI 1~ v~1~ (Gross Errors) b U'Ufl11lJfl'11VI bl°1~€ltl~lnvi6llru~ 1 off 
'II 

lfl~B'llVl b-citl fl1'~B1t!rl1\l1f\Lfl~€h'llVl~VIW6'l1Vl f)1"JU'lJVin.Uu:1..16'l 1 'Un1'rnVl?l€l'U~Vl'W6'l1VI Vl'1€lfl1) 1-ff 
'\J 

ri1111f!~1~ tfl~B'Ut ~~~~'U'U (Systematic Errors) b uu fl11lJflf;'l1VI lA~u'U~ lnl?l\11 n 

B'!Ath~nu'U~1\I 11 'Wm~u1'lJrn11 ilA~ei.:J1vi tl1~ne:iu~1v 
fl11l.Jfl'11VJlfl~tlt!b t1bfl~v-:i1'111 (Instrument Errors) fl11llfl'11Vlbfl~Bmnvi\l1 fl 

n l'H~tJ VJ~ n1v1 u6lJB\l l~ ew nrnl 'U ~-:i Vl~v m1A1 vr;(1 Vl~v n1'~&i-:il'116'1tJ~ -:i n'lJVleJ 8 6'11:1..ll'rn '11?11~ 
1111vrnTu11-:i-rn~1 rn1rn'Ufll-llfl~t1'll111€1LJ1\l~n15 

' ' '\J d .... 
A11lJ fl 611111bflr;:itit!\l1n'1.n1wbl11?1 '1 B:l..l (Environmental Errors) A11:l..11'1'11 VI 

lA~eiud l~ti1nur1.n1wlnvi~v:1..J6llru~ 1-ff lfl~e:i-:i1vi l-tlu 'U~L 1ru~i1aruvt.fliJ?1-:i Vl~Bu~ nru~i1fl11t1off u 
' '\J '\J 

1~ b VIJ.Jl~ 6'\lJ zj-:i m\lv111 v1m1v11-:i1u6llv\I bfl~v-:i1 vi ln1111°111:l..lflG11VJ bfl~e:iu 1#1 
A11:l..lfl'11Vl lfl~ eiu1 um1~\lbfl~ l ~Bei1ur11\l1nmn'1 (Observational Errors) 

A11llfl~1vi bfl~vud bnvi"in nm1~-:i bf1(1)'lJv-:i~ei1'Ur11 lrn.:i 1~~-:iu1nnrn ~:w bb~~mn~ m"rnm 'lJv\'11'91 
'\J 

1~ t.J n 111.U n1 ~'1 n Vl1B bbfl'U?l~Vl B'U bl?1\l~VIB tJ1 'LI d ~'U1'U b~ 81 O'U61 b n'1 611V11'u fl1'jB1'U 1"11~ fl n~ B-\1 
'\J '\J 

!.I ~C.:cv ~vii v .q 

\9le:J\l:l.JB\I b V!'Ul '(JlJ f1'lJ.fl1Yl'lJ€l\lb '(JlJ'Vl'U61JB'U f1'U'1t!'Vl . . ,, 
fl 11" fH'l 1 ~ t fl~ e:i 'IHb 'U 'U bb ~ 'U vi enJ (Random Errors) fl 11 lJ fl '11 l?l b fl~ B ti i'.l 

b D'Wf111:l..ll°1'11Vl bf1~€l'U~UA1~1lJ1fl b~B b VJtJ'Ufl'Ufl11lJflf;'l1VJ bfl~€ltl bV18~l\?l bb'1~fl11lJA'11Vl bA~BiJ 
'\J 

b ~.:i1~uu "il~i1fl11:tJ611ri'rumw1~mru~cii'B-:i rn1m1:1..1nn~a-:i 1 um11'V1?l\lb vhJu '1°1V11'um1f11'lJ1ruV11 
"' '\J '\J 

Jle:i-:i 1 -tl15m1V11-:ir;;~~ 
.,. 

~. 01'Hlel'UL'VIEJ'U 

n11a eiu t Viau (Calibration) V1JJ1ti'1-:i m 1vl1 b Du fl11 l YitiV11A11t11fo¥Twh~w:h-:irh 

~ l fl~ €l ~ i'i Bl~ 'U €l n VI~ eJ 'j ~ 'U'U n 1 'jl VI Vl1ElA1~bbr:iVl.:i1 Vl Vbfl ~ B\l l VI n 'U A 1 \)~-\I~ tJ B lJ-r'U~1 lJ n'Ll 
(Conventional True Value) l1f1~1VJ bfl~B'lJ 1 UlJ1fH vh lVI lvicn~lJ'OJ1f1 f111?1€l'Ub VltJU lfl ~ v\li'iv 

<V ~ .di .d df 11 I ·Cl q .d ~ Q.I .d .di 

nu lfl1B-\l:l..l€l:l..l1\P11~1'U'VlA'11~ bfl6'1€l'Ut!B v m 1 11lJfl\I f1116'1€l'U b 'Vl tJtJ bfl1B-\l:l..l€lll1 (9)'j~1'Ufl'U lA1€l-\llJB .... .... . . 
.:::::I I~ .c:i ~di Q.I I .q.df 

'VllJ1V!1;j1'lJ?l\I f111 "iltlfl-\lfl11?lBUl 'VltJ'UbA 1B'llJB:l..l1Vl1~1t!6'1\1'1Vl f1'Ull1\P1 'j~1tlbb V!-\16111~ Vl1€llJ1 ~'Hil'U 
d.$ \.I d.$ '\I , ~ d.I 



1 ~'Vl11\IU1 ~ l'Vl I"! bn e:H?l~'1i'U f111?l BUL Vi CJ'U '1~i1fl1'HlBfl1u11 tJ\ll'Wt:-Jfl fl1 ';HHJUL VJ t.J'U~ 11t.J'l1'Ll 

A1A11:wthmuu vi~vA1LLn 'V'l~v:wA1m1:w 1~LL u'Wti'Ll61Jv'lm11VJ 

~. R113.1a13.111aaaunaul~ 

fl11:1Jfl1:1JT:rnae>unau l~ (Traceability) 'Vl:W1t.Jn'l 61d.JU~6ll8'lt:-J~ fl11lVJ~611:W11 fl fo-:i nu 

:w1~1~1'Llbb ~\1'111~ eJ'Llb U'Ll~ m:i:wtu 1vmfl11b mt.JUbVl CJ'IJBV1\I~ m tiv\I bb'1~'1~1'1 eM11tl'l1'Ur11m1:w bJ bb tJ'UffW 
"" 

6IJ eJ \I fl 1";ilVJ~1 tJ (VIM b .(9)0) VI~ B fl ";i ~U1 'Ll fl1 ";i tJ eJ 'Ll fl ~'U 6LJ tl 'l fl1 i?l B 'Ub Vl tJU '11fl:W1~1 fj1 'Ll ?11 f) ~ ... 
:W1~1~1'Llbb ~\1"111~ l\l'Ll~'l bfl ~tl'lijtl61JB\lm ob''l1'Ll m1:W?l1:Wl'Hl?leJ'Ufl~'\J 1~6Vtl'lfl111 VJ '1~ r;) B'lt.h:; flB'U 

"" ~ 

1uvi'1t.J~'l~B1 ud 

618'1.J b ViEJ'UB~1'1vle:H ~a.:i b U'lHin 16li '11 nm off bf1~8\lije:J fl~'IJ l U EJ'l:W1 ~ifjl'U bb ~'l"IJ1&i 
~ ~ "" 

iiR11:1Jhitt uueiu"Ua·rn 1";j1~ m1?te:iu fl '1rnb~ ~:;.ff u ~ m.i '1 ~l'l B'l f\1u1ru l1l1:wi6 

~ n1'Vl'LlVJ bbfl~11cJ\l1'UA1 b ~e:i 1 ~?l1:w11t1r11u'Hur11m1:w bfa uue:iu11:w6lJeN'Vln.ff u~Bu 1v1 
' 

vh t tJ·1.Ha n a11 v1'1 n1'H'IB'IJ b VJ tJUl1l 1me:i fl ?!11 B n~·:Jt:-J'16VeJ \I fl11 ?! eiu b Vi CJ u 

19i'e:i.:ibtlube:imnwd'Wnu 

iifl11:1Jfl1:1J1'rn ~eJ\IU!ju~ fl11'Vl~BeJ'lAf)";i~vl1f)1'H'!B'Ub Vi tJU '1 ~\9) ti\lii:W1~';i~1'U 
ttrrn.:i b-ciu ISO/IEC (9)(l))o\vct 

el'1.:iV1iJ1v SI fl1':i?lvUbVJCJ'Ur;)ti\li'Ll?lVJ~\l~:W11111ij1'LJiJij:u.niJ zj\lnAei-vitl1ti SI 
'I cU d.I 'U 

1::ti::L16't1 fl11?!Brn Vitiu-;;i:;r;)e:i\lv\'1J1m:u-d1\lb1'11~ b 'Vl:Wl~?!:U zj\l~'U8 ~ nu~1 bb th~ 1\1 I 

b'liu m1:ii~6Vv\lm11.ff\11'U rn1tl11U1-li 

G> o. R11:1J hitL 'l.h.1au"lla.:in111'~ 

fl11lJWtt'l.i'l.m'lJ"llti.:im11'~ (Uncertainty of Measurement) AEJ ~.:i~u.:iue.inm1:ubJ?1:u\j';inJ 
I JI I I/ t It.I 

6/.Je:i.:itl~:ii1 ruvfon1VJ '11n-Uu111e.iunTrne:iu fl~u 61i.:i'1~iil°11l-l1 fl"iiu b~ew si l\]:;inn-vi~m.Je:iv~ueivnu ~ I ~ 

ri11:w?11jjTrn 1 tJm11~61.Jv.:i1.b~~~~mu5u~rn1 L ll'U~'l~u\lue:irn1ru.n1'V'l6Ve:i.:inT~1VJ11ih L zjei~ei 1~~ 
b~cM1VJ rn111CJ.:i1'Um1:ii 1~bbtl'Ue:iu61.Je:i'lrn11VJ \l~r;le:i\111tim1Yi~m.Jnut:-J~'tlv'lrn11~L?tl.le:i b~v\l~ 1 ~ 
b tl~CJU b VJ CJUA1~1vi''11 fl fl1':il~ nubnrusvi':w1\9!1ij1LJ~tJ8:wtu fn':i'UB nri1f111:w 1~ Lb tlue:iu-;;i~~ti.:iue:i fl Al~ 

"" 
1V11vi' ± r11ri11:wflmVJbf1~B'Ll 'V'l~ei:wue:im~vi'um1mzjB~'LlbU'W~Bt.J~~ L'liu t:-Jflfll<;i1~f111:Wt.J116Vv'l~1 
1'11'U'\lll'U~ilr111:;u (9) kn ~8 (9),000.00(9) n iir11rn1:whhbtJ'UEJ'U 0.00(9) n f)11118.:!1'We.J~ 

' 
rn11'~ -:v~ei~1u~'tJ c:9l,ooo.ooc:9l 0 ± 0.00(9) 0 ~wvi'uri11mzjti~'U ~ct% 

G) G). a.11vi11\1v1nu1~uuriru111w • 
U'1'1Uud m1-ru1eM':i~'IJUf1ru.n1'V'I L U'U~.:i~'11 b tlt1?1'1vi-r'l..J.n1 fl8111'11'W1J':ilJ b Yl':i1~ b U'l.J 

' ' ' 
vi~ niJ1:; nu11t:-J~~Ji'ru6t'l~e.J~ 11l\l 1n11.:i.:i1u v ~ '11-vim1:wi1Arui11Y1~ iJ~ n~ru~ ~ 1.:i~1:wri11:i.Jl'le:i.:in1';i 

' ' 
1 u-Ue:in1viuVJ61.Je:i.:i:u1m~1um':itu1ei.:i~ru.n1Y1~1.:i 1 -:v~l1-Ue:in1viuVJ.LJ'eiV1~.:i11 bf1~ei.:iijmfl~ei.:i1{?)~1.:i 1 
19i'v.:i 1v1-r'Urn161eirnVitiue:itl1.:it1fl~ei.:i b-ci'Ll 

~ 



- k>o -

. . . 
Q.I Q qi.lo .c:::lc:il 2.lv dil divdil 

ISO ~000 : n1':i':iU':iB..:J':i::UUU':iVl1'HUUfl1'W :W6V€lf11Vl'Wl?l'VllJ)CJ16Vvfl'Ubfl'J8\llJffWl Av • 
n 11 fl1tJfl1JBUn1 tUL~1 ~\?! \9l11J Ll'1 ~ Lfl~€l\ln Bl (11 •• 
bfl~eJ'lrJBl (11'<\J ~ (?) eJ\11~-ru fl1'J?l€l'Ub Vi tl'Ubb6l~'V1TU?l€l'U Vl~€l~\lrl \?111J"li1\11~ tl~ L1'11 

\I 

~ nl'Vl'Wl?l 11 vt1vriel'W 1 oU\11'U tltJ1J1m'i1'W f11'~ll?l~?l11J11t1?1€l'U n'1u 1~~1J1Vl1'i1'Uf111ll?ILL v1\16!11&J 
.... \I .... 

150/IEC @Ufo met' : l.11~1~1'U~1-ff'l'Wn11-ru1v\lfl111J 6111J11t16V€l\1~€l\IUflU&i fl1'J 
q ~ q 

1bf111~vt VJl?l?l€l'Ubbn~?l€l'Ub'Vltl'U 

lBf111Vll?l?l8'U bb'1tlB f11161€lU b Vi CJU ~€l\1Ul)u~ f111'1t (?)ei\11 i16 f111Vll?l?l€lU bb~~/Vl~v 

?l eiu L V1 tJ'U 11:J.J1u~\116n1 "H'11'V1-r'U~ :J.J \911eiti1 \I zj \I '<\l ~ 1~Lll'W1'L1l'l1:W fl111J (?) ei \In 11"Uv\Inflri'1 
' \I 

Lb6'l~ 1 ~L 'V1:J.J1~61l161'1Vl~'Urn1VJ1?1?1v'UbL6'l~/vt1e:irn"J?lei'U b Vi CJu~m~vl11(11CJ~v\l'L1i)u&i nT~ 
bfl ~el\! ii €l ri €l 'W fl11u 11u~fl111 oti\11'Wbfl ~ v\I n v '<\) ~ (?) €l\l 1JJ-ru fl 11?1 €l'\J b Vi tl'\J 'V11 v 

\I 

m'Ni.'1€l'U b ~ v'W~'<\ltl11 b U'W 1 'L1m:w.Uein1vt'U1?1,\'1 b 'Wl~~ (?)€l\lf11'J"UeJ\l~eJ\IUlju~ fl11 

ISO @cro oo : 1J1V11'i1'W~1 -ITT um1-ru·rn\11tuuu~Vl11~1?lfl11~\I Ln\1!~€lll L ~u1 ~ .... 
el\l ri n 1\9i1-:i 1 ih~ uu 1 'Wm"H•nu ~:w 1.Hu't.1~ \I LL'1 ~-rfl~1fl ruf11"ill"llv\l~\I LL 11?1~v:w 11:J.J~\lu eM nu 
?l6V€l'U1&J'tJ • 

-Ve:in1'\11'U\?!L~mnrnfl~v\lrlui'\?l rn1L~11~i'\lt.J6'l Lfl~ei-:irlv~11'<ll1'(11 m1i.'1v'UbV1tiu Lrn~ 
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ment System) Luuih1m11J~i'.im11l~1flqi~a1::lJlJLfl1l:l!n" 
ac;ia1'V\ nnll LLa:: m1~1~"111£J1 u1.h::L l'lflLLa::1::wh"th::L flfl • 
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• m1m1,,aaum1un'Y'I ~"luLi"ii~LLa::Li.Jli1u • 
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• n111c;iafilli1u'lJa"~1utl1::naulu~1"uL~a 

L'Y'la"'Vl1an1'l!~litu1tww;1 afila1'Vlm11l 'Vl1a • 
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• n11lnlflL1a11J1c;i131ua1na L~Dfl111J 
aac;iflaa,,nulum1~fil~aiaa11LLa::m1L~a1J 
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u " 

aCJfilfl~a"nlJ1c;intl1::L'!'.JrJLLa:m11J,J1Ltlu'lum11inu L~a • 
aulJauum1t'i1Lilu.J1u"11a.Jarnuu1J1i;i1it1u1u..;.,,'1f1il ua:: • 
L ~a mtuai.mua::unilru'Vl1 Lfi u1nlJm11i;i l inuer1h::n aum1 

• " v 

.. ~.. tl .. ..: .1 .. • .. 
.J1tiflnl:l1U1J~i;J 1::L'l''1flL Yl Clu1::L1J'U~frn11YJ1L "" 

'11u"11a.Jarnuumfl1i'YJ£J1u~",..1~ ,r,,1u~1"U'lla'1tiam:: 
'YllJt11.JLfl1l:l!n" LLa::m1tl1::dium111~a.,,m1"1Ja.Jmfl 

auufi109wqn1n1au2557llllllllllllllllllllllllllllllllllllllllll 
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1::1Jl.J>J1"11'Ylt11U~.Jir1~ (National Metrology Sys-
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v 
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.Q, 41 ... .Q, .Q, ' 
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1'm~1>n'fl'lf1'ULL~'1"Jl1~ 1~w1a1'1ii'11.11r;i1;i-1u'lla,i1.h::L'Yl~mn . . . . 
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uamnnit am1Ju>J1<i11i'Ylt11LL~'1"Jl1~u,iiiV1li1Y\au 

t1.,-::na1.1i1a 
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• a., Q., ""' ... 
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• 1ufi1Y1auu.num1Htl1:: fo"J!u-;i1nm1~mfl 
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a-a11na11'1.'1 

• ~vilii:iLLEi::li-rr1.~Lviaa-il'ua-uum1fim:nw~u1 • • 
LYlfl 1ufafim11~ m1JJa-a1.1nR11'1..! LLa::m1 

1.h::~~fV11a~fl!'l.41Lfl1a,i0a'Vl1aatlmmni• .. . 
1in V11am1>Jfm.:iL 'Ylfl fo1iilfi~liLU'UJJ1Vl1~1U " ~ 

lun-;im11l'11u1.11Yi1i'YltJ1 

• c;i1L itum.,-a'1YJUL viat11:: 1uin.forim1wfl!'U1 • 
1::tJtJ3.l1mil1t11'lla,i1h::mfl LLE1::/V11a~<il'V11 

L~uYJui1t1m1na1.1V11a1inihJL~u L~am1 . " " 
~n111wfl.lu1L 'Ylfl 1ufo Eim11?1na::m111'7m1 

a'tltJLiit11Jfl11:1Jtln~a..l°ll8.:ILfl~B.JilaLLiil::CJtJn1n1 " . 
nci11 l?Jt1a-1tl V1u1~V1an"lla..la-muu1.11mi'Ylt11u.~.J • 

"lll~ tl1::natJ'11u .J1uii11m1~1ui.11r;i1i'Ylt11 MLLri m1 

~mn l{111qi LL~::iLm1::~m..l~'hnml' m1aantu1ma.J 

~1V1foL11~a.:iila1?Ju."1::1 "~a·-,,;ia.:i m1w'1!u1L 'Ylfl fofafim1 • 
a... Lo ":II."°' ... ... ..... 

1~ LLU::n11HU1JH'U'\.4n111q)tJYJLn£.J1'lltl.J 

uamnnd ml'a.JLa-i>Jm1~~ui lm,ia-f1.,,~u!1'" 
i1'U3.11?11l'Yltll'll8'1U1::L 'Ylfl n11Wfl.IU1rl1~.Jfl'U LLa::m1 

a'~lJ~'t'"ia.JtlDU~m1trnlJLiiuu nLUU'Vltt'1~.~"1Yl'ty D,i'1.tJ 

ni1ifa fft'l1lJU>Jl~ilYltJ1U.~.J'l51~rJ'1i:i'Vltt'Tna.:iLH~3.lfl111l 

111.1ila1::V111..li.J1::mfl lm~a..l~Lfl EJ1-tla..l 

ue1ns::nuzinJs::uuu1ns:>nu17us::ouuHn1n 
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- ID<I:' -

' 
i.f::"'au~1n~~aTu'llaJal.lmnfoa::Lf\fo32jernJi'fltnm1;rnf • 
u.a::nTlLLwno~h1um1r.i~Yla-uT11i.1'la11>J'llaJl.l1::LY1fliiLm1 
1 'll':1..1L ~>J~uiJ LL~ a~Yl~uti'1i:J;i;iuu 1~rn;i1nm1flmfl~i1 a • 
'ilr11JiJ;i~um1~a~u.a::l'..rni:1a~ (Input-Output table: 1-0 

table) 'l~l.l1::LiiU~i'lfl1'Yll-3Lf!1~,!n;iLfl8-l~W~1nm1HLfl4a-l 
iimLa::ellmmrn.J1'flt11ma-Yif"1 ~~hum1iYauL ii vu 1um1 • 
~avi'lla-lmrrnvHnVim111ati~1h:::1..11m 13,000 a1uu1rtLuiJ . " 
2555 LLi'l::fl'ilLU'Ui.Jflri1m-3Lfl7~in;i~atl1.h::a.nmi'ti!.li'I:: 0.09 " ... 
'llaJ~aWtil m<tf 111an>.1mu 1u1.h::mf'f 1uii'l.Jtl 2548-2555 

m~::ii LL u 11 'll'>J~;i::ii>J f!ti1mJ Lf!1'!;in;i Yi aih.h::>..11 mi' au fl:: " ... 
0.1 'll8-l~~'ilnru'l-1i.11a11:1..1mu1u1.h::mfllu'Ji1Jtl 2548-2561 

~.Jfi'ilLUu>Jati1th::>.11m 19,000 a1U1J1'f1Lutl 2561 1rn1M 
"' 

"""~.!1ui:ia~a'il>J1a1'li.11.h::"JJ1"JJ1~lu'li1.Jil 2557-2561 ii 
m1'll!'..l11'.J~1i'mrn:: 3 ~tiiJ 

u!lmnnd >Ji'lrhm1iYarniim.JLfl4e.Js:lmLi'l::titlmn4 
'U • 

l'fltl11'11i.f'ilf"I 'lJ!l-llYltJLUU 2561 iiltimaff-ln-3 2,759 fllU 
'U 

u1Y1Vi~afl"1Lllui'al'.Ja::14.51 'lJa.J>.iati1Lf14a'1i'.lmLa::atlmm " . 
1mmrnH1f"1 V11nn;im1>J>J1mi'Yltn'lla.Jtl1::L'flf!L'fltJLuiJ 

2561 iiv1n tJill'W'l'l'ilL Yltl>JrltJY1n l'.J111W'lltl'1i.1'VilnYW ht.Jlu • 
tJ 2543 

i.1'1L Vi~~1~1.J1J>.J1m1'fl tl1 LUL ;n.JllVimT\iim1:1..1~1Tl'ty 
x "' 1 .... Q, 4 .... >.J1n'lJU >J1;i1nm1JJ'ilti'1nTl 'IWl1Uflt\Ul1'1"1'!JE-ln11i:IMH.nim , 

LLi'l::tJ1n17 eJU~1JJ1~-lfl1WqJiJ'1n111m-lai'1-l~Uv1U~1U ... 
TimmwVi1a1::uui.11'111iY1a1 L~u1iii>.11mV1ulum1~a'il . ... 

1VltJLum::1u~1um1'111::,.,i1J1h::mf! ~·n::um.n'il7i'Y1tJ1 
iim1>J~1Yl'rulum1n1V1uvi1.11'111v1u~LVia.n::a1.1 L~ai'lvim1 

~ ... 

n'ilrlU'Yl1.JnT'ifl1 LLi'l::LUUi.flmW1Lii'.im1rhm1>J'i1ni'l,:i"i''ll.J • 
rl UL~ tJ1 rllJ n17n1'V\ U'il 1::1J tJ >Jl 'ii 1!1Ua1nfl1Un11r.I ~<ii ~uf1'1 
L'Jiu 1::1J1J>Jlm~1u ISO 9000 1::1J1J>J1'11v1U ISO 14000 ... ... 

!'I ,, 
Lrn::1::U1Jl111i11,!1U HACCP LuUVIU 

"' ""' .... - .. "4f ... 
lil-.1\4\4 1::UU1J1'111_!1'U.i.1'1nfl'll8'1n11~fl'illlUTl1;i,:i1.1 

a'YlliiWMititn1>J~8-3n11"lJ8-38Vla1'1'1mW1Um1a,:iLTl4a.JiJa • 
LLa::m.Jmm~H'lum1~~'il 1tlaarn YitJu 11i1t1;i1nmnh::1.11m • 
m1Lfla.J~u~1t1~WtaT1.m11li111m1'lla'1anri1amuu>J1'111 

'U 

l'Yl !'.JlLL 'Vi.J'l51~~LtlurS 'iltl1JLLU1Jfftl1Jtnll ;i1m1 tf,)1Un17 ,. 
~111-;im1>J-W,:iwah.J1utn!uauum1l~11'1m1aarnfitJu • 
Lf14aJiia1Wtt1a.Jamuui.i1'il1iY1t11LL°Vi-l"JJ1~lutl 2553 11i.i 

nu'limrnat1~~1U1Uh,:inuaviITTVinm.1~1J1::naufi;im1lu 
'U • 

ti 2556 'lJBJm1.1hJJ1uaviGJ1Vim11.1 wui1m1Hu1m1~au • 
L fi tll.JL fl4a-liia1'iliiu in 1\41.1L ~ JJ~U 1'1 mr'1 a1Un11 Hu'im1 

m1aarn fit1unuamuum'111nmu 'Vi""111~iiLL u 1 lwL ~"~"" 
vi1im11'll tJ1 t1iif 'l'lla"';hu1u 17-lnuaviITTVi m1JJ ~Jm1iim1 • 
w~u1~ntJm'Yi'llaJm1 liu'im1 L ~a1aJ1°um1'llt11t1~1"l.ltl" 
m1Hu'im1luamfl<il 

"' "' .... ... • - llLoo - • -'tl-lU n11'il1L UU-31U'll tl,)i.ff111JUll1'111'fl r.J1 U. '1'1-l"JJ1'il 

luil-;m1u~a1~i11h::~uft1111~1L
0

h'lui1u'lla-.1m1w'1!u1 • 
u1m1am..1LfiauiiaJtlmm1 l'ilmuw1::a1i11'1Ylw1 ii~ ua:: 
L;nJna ~Jiif111l.J~1Ltlu~am1~~vi'llaJaviiY1Vtm11.1Vian • 
'lJ8JtJ1::LYJl'I aUL~LLri 8<ila1?in11lllWW1LLi'l::aLanmaitmf • 
LLi'l::alila1VinnJJa1i.rnu'ii' 1flt1-;i1nm1~mfl wui1m1 • 
GfCltJ L fi [J1JLfl~tl\dju1YlrJ11'11ff<ilf"l.I8-ltl'il a1?i m7JJL ww1ua:: • 
aL~nmaitrnfii1.1arhtl1::i.nm 120 ~1U1J1'flL'\.\U 2555 

" 
uan;i1nd m1fi11::Vil1'11h::L 'Yll'lfl aiJ;i~ ti~ a-3Li.1'1ll 

li>J1m;nu~u'11LLa::r.i~vinm'l-1Li'.lua,:ifi"tJ1::nau~1Tl'ru'lla-l 
... v 

' 
n11w~u1aqia1Vim1" LiluJ;i1m::uum1muTJ>JTimmw • • • 
LL a ::in 1i11:1u~ufi1L iJ "~" ~1ffry1u1::u u m1fi11::'1'1i 1J 

tl1::ml'I ~-ltllLL~i'1::1h::mY'!iim1n1'V\U'i1).JlV11_2lU~LL1ilnqj1.J 
rlU -;>::LU'Un11nlilrlU'Y11'1n11fi'11!it'il~tl,:i 

aci1JL1M ia'ilni'l-ln1'HhLa1iinTH11'1'1U'ilL~a-3 
4 ,, .. 

1:: 1111m7Tl 1tJfl11T1m1nw LLi'I: i.i1 'i11\i1 uauf11 n 1.1n·rn11 . . ... 
w-~u1'lla-lu<i1ITT~m1mLa::m::LLff1amn1?Ji! ~Jrh liLn<i11tl . " 
LL1JU'!Ja-Jm1~~'il~iim1atmT11uii1vlun1'Hl~li1 (production 

network) Yi1lim1~a'ilauri11um.:ia'ili.1'1Vim1i.i~a,:ia1~t1 • 
1°Wtri~11ua::~ua1ulum1~~vi1J1nVii'l1tJ~u~ :1..11vi1v1w·ua.:i . ... 

~uri1~.Jri.J'(]lflll1Jif1r1ry LLfl::7::UlJ>J1~71'fltJ1~,)Li'.Jmhu 
d -Q,,o r.d ... 

VI U'1'!J a '17::1J1J Tl 1 lJTI l.J fl ~111 Vi LLi'l::l.J1 'il'lv1U~ i'l 'illl m'Yl ';l-3 lJ . , ... 
m1>Jif1Tl'cymn~u<i1111'lt1'11v LtlaJ;i1nia.Ji'.im1n1v.'\.\'il 

>J1mv1um1~a~'lla"~'"a1uLL~a::"11il1i1lv.i.i'i11i.i111vi1V1u~ ... ... 

u1,;'fl~~a1i1Lilu~n1Viu~ ~,:i;i::'11 lim::mum1~a~~hL itu " ,. 
'hJati1,:iiil.l1::aY1im'V'l 

amui.i. ii a L ~ am1w~'" 11.h::L 'YI f!L 'Yl t1'l~~n~1 
if 1a01.J'll 8-31::1JUll11i17v1UH1 n a~iim1 >J a1'1tu~8LYl[J1 u . ~ 

1::~1.Ji.1'-3 ~-lth::nau~1£J 7::U1J>J11i11v1U ISO 9000 7::1Jl.J " . 
>Jl'il,vl'\\ QS 9000 7::1JU1J1~1v1'\\ ISO 14000 1::l.J1J ... . 
l.J1m~1U ISO 22000 LLfl::7::UU1J1'17v1U HACCP ~-3"11.I 

... . . 
n£Ja::Laa~'li~J'il1n.J~ 1 
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ISO 9000 

as 9000 

... d .d ... .J 
'l!lJU1J1$11v1UffiUfl OUlll'll11::UChl'll 'U.1'11 .. . ' 
iim1tlfiu9i ua::l'lamnm'tiii1,i'J Lviali1nYl 

m1mf u l -vi1r.iafln ™'11Yir.i~tl 1 ilu '1.l~rn.1 
111911~1uur.:1::~mtl111fl11JJ~fo..inTrna,i~nfi1 

- \£lb -

11nat11rnrnn1l . ' 
11JJn,i,..1iilirum11J 

ua::~ih1ii1,i ') 

fl11).Jffl}JLau1mnun11r.iii$lY1nifutlm4 1::uuii ua:::autf'lu ,, . . 
n1Wl1Uflllflt\Ul1'ViL-rilJv101::1JlJ ISO 9000 
~ ' ' 

~.Ji1'UOTl11"Ue.JU n1'lfl11Jfl110l'l!l!lOU1JlJ 
' ~ .r 

Ollfl1UflllLClOnl1 0111ltl'lJ8 Ollfl11JfllJOll 
' ' 

e.iatl nllfl11JfllJnllYIYllf!lU OllLflH!lUU1£J 
' 

11lJ lt1ii,,011ti,,JJeuftufi1 

ISO 14000 1::1JlJlJ1tllv1UL'Unl'l~Yln1'llnih1~iifiil'iitJ 

HACCP 

. 

.. . 
~,iu1"1.ia11 1l!ulwi1u011'1~rn11~.JLn'llaaJJ 
~i'utl·pmuJ~U~,JlU Lvi!lfltlfifl01::YIUvfo~ 
a,iu1;iaD1J 

LLil::fl1111UilaYJn£J"lJtl.JDYJITTl'I01Wfl1l'l11 
' A d ~ 

LLi.l::LS'llJL 1il.J n111JY1 n11Llil:'l::!J1JLEl nITT1 

- JJ1vmnuUtf1JJ11m.h:unYJ'l'llLY1nurin 

a,iti'n~ ~,nfiu1'Jia,inua~fi'm 1uv;1,i 1~ 
a1m'l 1iluiil'lanm1Sifi'll 4 1h::m1fia 

• .¥ 
(1) hhumJJiiUWUv1U {2) ;:uu HACCP 

(3) 'l::uu011i?Jm'l ua:: (4) m11iaITT1 

arh,iii1h::rnnmw 

- 1::UU1J1'1Jl_21UYl1Un1'lJ1lJ rlUclWil11[J1 U 

illl'l11rln1'llUil hw FAOIWHO Codex 

Alimentarius Commission (CODEX) 

- lJ1 '111~ Url1Vr Uil ll U1Yll J n11fl1Ufl1Jfl11 lJ 

tl11ailQnu n;7a 1,.;-if uhi1a1v.111h~f'lil1n~" 
tluLnmm1Jihmw ~,itJuLiiaumJLflii 
Ulil ::~-lUUlflfll4 Yll\I 01 £Jll1'Vi 

ini'i'l~iir.ia~a 
" ff'1U1YJ~tl1! 

- El~lfl'llO'lllJilT'llll . 
.; 

- tl9!ill'llO'lllJYI . 
1Mtm du.J 1uV:1,i 1'li 
1l1'1111 

m;i131un1l'lu~rh ~ih::miu01n11'17um1 
fu1v..,v::ia,imufl11 

' ... • .., .al - 4 
lftllJL l1£JU Ui.'l!lJ1'l"'lnlflLflW.J1tlUil!L fl'HJ,J 

' 
'11t1B!llJ lunTrn ~" 1111ii..,m1mUflllfl mrnw 

- 111tll!1'Uth~utl liiim1aarniiuu 

Liim~u1nu1::uu 1so 9000 

- 1J1Y1'l!1miiian1l'luflLri11Lib.1tia Lfl~a,iila1;i 
ffii'rn.4ii'D..,tifum11rnrnYiv11rlt~m., 
fuw,i ISO/IEC Guide 25 ua::ia,iiin11 

iLfl'll::~'l::lJUnl'l1t1 (Measurement 

System Analysis) 

JJ1tl1:1un1l'lutllin1.,fu1a,itfl~ia,iiin11 
.. - .i ... ... ... 

ilEllJl YIEJlJUfl::n1nmnLfllfl,JlJfl1flLLil::Lfl'lil" .. .... .. .. 
YltllfillJ 'l1lJO,JOTllJ'Ul10n1'llfillJLl1VUUlil!:01'l 

tl11,ifn~1 L via lidu hi1fi1rltiiifl1111 
' 

ih~aoa 

111Yl'l!1Url1'11Ufl11fo,ifi'm9i1,i '] ~il.JUUu"uth 

i1Lti"lJ'llJEllJ1Yl1!1Unt!1,ia,i11a,im1lJ 

Lll2Jl::lf1J 11lJnJ01l'Yl1UiltJUtJtlmcl 
' 

Lfl4a,iiiaSiflcy 1Vlu m'laarn fiuuua::muaau 

1:uu 

JJlfllj1un1"11u~i1~a,iiin11iV1lun11r.i~fl 

riuuL-ii1a1::uu HACCP 11lJO,J1U1LLm11 
" i{u;nu~1hl 1"liu 011iili'iln~um,ilflii1..:la 

,.,,;,,w~ 1flm~atlu LLA:~1tlulflau l'l1a 

m'l1illl7JJ1m~1,i '] lum::u1\4m'lf.IRflfliEJ,i 

lii'um'liluaua:tfauLiivu rn..11i.Jii..,mn;i~1 ,, . .; .; .. 
LBOITT'lfll-l '} YILOtJ1'JJf).l 
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unns:nuvt>Js:uuu1ns'Jmnfus::ou 

t{tl<11 Hnssuun:t>Jfins 

'il1nn11~n~1 ffitlL~i11::uu2J1'i11inu1n • 
m13..1a1~ruiiaa'ilffl'l·'inii1J~a1'1ru'lla-31h::L'Ylf'I a'l.4LiLLri 

" . " 
a VI a'Tl•'ln 11:1..Jl ~ vh m~:: a L~nmailrnf EJ1lH.IU~ LL~:: 81'W"li • . . 

4 4':11 ' I 4 "' I A 

LUa.J;nni.iuriu1ni;iam1a.,,aan 'll-3ff11-3lliilm't11-3Lf'l1~vm .. .. 
1inui.h::mf'I ti;iuihJ;:iYi1m1~.,,aana-.Jn-3Liiau-lmm:: so iia.,, .. .. 
2Jii!Ti1n11~-3aam~.J"'2J'il'lJ8-31h::L'YJPI LL~::~1EJL"''fi~1::1J1J:lJl'i11 .. . 
iYnniim1i.1~1Luw;iam1w~i.n~i;invin11i.1 L"4i1'!.4ii1.,, 'l 

11>.Jn.Jm1w~'l.41~mn1w:nivi'Jla.,,tl1::in"llu ~"iim1iJtlti'ty 

~aa'i1if1'°'m13J 1mim·nh::Lnri L'liu a'ila-i'°'m1llLfl~a.,,jja • • 
LLW'YUJLL~::U1 fomfl tufou 

~.Jd 1h::L~ui1ty"'1'll a,11::urnJ1'ililY1EJ1~ii~ a 
" 0 .................... 

a'i1a-1~mn1if1riru 1.l'il.J'\.4 . " 
• m1'JJu1u~1'lla.Jm1liuim1ia.,,iJiju~ 

m1a-arnfiuu 1'ilUL\:\W1::ia.Ji.J~u~m1 

if EllJ L ii EJ1J~Lr;\fom 11u1a-3 ISO/IEC 

17025 ~.Jii-;il'\.41'\.4L~lJ~UluiJ'il'i!UU iin 
" . . 

Yl.J ij n11LL°1i.J-llu.ri 'l'.Jm.Ji1u 1lf11LLfl::1:: u:: .. 
L1ii11lum1l..;uim1 Yhli~a.,,iim1n1nu 

'fi LLiil LLiil::fl 1 lJfllUJl 'fi iv1U'lJ 8-3i a.Jtl n U~ 
"' • "' :w 
m1liiim11.1L '°'m::a-1.1 L ~a 'li.ili~.J~i:lL~EJ 
~af1run1w'lla.Jm1l..;u1m1aamYlvu • 

• n11n1~ui;iu1vu1u'Jla.Ja-n1uu1.11'il1 

lYI EJl LL ,.;'1"111 ~L ~al.I fo.J rllJLL U 1Yl1.Jn11 

~1 L ihL-31U'll il.J vi El.JU ntJ'~m iYI~ unii 
:'..I • .. 

LLiil::El'ilITT'°'m13J1'il'1i.i~L'Yi1~fl1i 1'iltJn11 • 
~1LilU.J1U'JJEl.Jifn1UU3J1'ilil'YlEJ1LL,.;.J 

"1!1 ~~ ~1'\.L).J1L ti '\.Lnli11.J LL~i.m11v11 L illL 

.J1uvi11.1n~lla1ii1'Jla-3ia-3tll)~m1aau 

L fi UlJ ~.JL '\!ul'\.LL ;a.JL'Ylflilfl°JJa.JlJ1'ilil'YIU1 

fi ai.Li1.rn1n Lrn::w-;i11cu1m1JJia.,,m1 

-;i1nmf1a'ila-1~mi).J ~.JLU1Ji:.1i.'1i.J1m1v . .. 
if'iln1u (end user) 'himnwa '111~'1>.i • 

• 

i a.JU nu~ n11if 81JL Yi UlJ 1u1::~1JYI~ unij 
;..J • .. 

~m1 t iuim1L ~ a1a.J1u m11 'li -31WJJ a.J 

a'ila1~nni.1 LLiil:iim1iJwu1u1).JL'\.Lm1 • 
'llEJ1U~'ilf1113Ja'13J1in'JJa.Jn1ia'B1JLYJU1J 

L Yi Bi8-31'1Jn11'll EJ1 EJ~1'll a.J B'il"W' m1>.1 • 
1i;im\lw1::a'i1a1~m11J~L'l!'\.Lm1~.,,aan • 
L'lilL '\yjvhLrn::aL~n-n1ailn~ u1'\.LEJU~ 

0 ' Q.... A 

n11n1~Ulilnt'ltJYIJi'JJ8.Ja'C11tJ'\.L2J1?111'Y1U1 • 
LL,.;.J"lJ1~~'li.iiwiL-;J'\.L Llt'l::Li.iLiJu111mll~1'1 
t'li'lla-3m1aarn Yiuun ~u'l~ ~1nn11~ 
"Cl1U'\.L"1'il11'Y1EJ1LL,.;.J"J!1~tfofl.Jli1fim1 

"am Yi E.Ju h 1::~u~1n11n~ u11iia r.iu1.J . .. .. 
1i;i u"a1L '°''fim'il1nm111..i tU.t\4n1i 'li • 
t1im1~iJ.,,'li.i"ai;iriia.Jnuf111mia-3m1 

4 d ... I 

'llB'11i1a1'il 11).Jn.Jm1fln1:t1fl11llflllfl1'Yl1..1 • 
Lfli~vih hm11a.J'YlU~ rJ..1 LJ.i ~\L ri1~fl11 .. . 
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aarn Yitiu LLfl::'1111iLUtJ'ilU.Jnl'l" 'liLJr;n lu 
m 'l"WVllU 1.J1u % LJ Vi 1 ail'il m111 a1111 .,-n 

'IJ ti.J'l"::1J1J m 'il'l"i'Yl tJl'IJ a.J1.h:: L mi 1 i~ B.J 
J' 1 ~ .. 'IJU 'ii mu Yn::nTl'WVll'Ul'IJ'ilfl11mrun.,-n 

1uu1.J i"ll'lJl'lJti.Jm'l"i"ltiUL Yi m..1 li ""~'" -;rn, 
" a13J1'l"nfl'iln1'l"~.JLfl~a.Ji'.i a 'luaau L Yi tiuir.J 

c;l1.Jth::L'Ylf'IL'ii 

~iu1h::L~WUtyVi1~~1r1ty'IJa-n::uum~ni'YILJ1~ii 
c;J a a'ilITTVi nni.i t Vi>.ht UL~ ti1-ll a.Jn1m1.,-n1ri u'i\111 m;num.,-' ... 
i"ltl1JL Yit11mfl::m1'Yl'il i"ltiULflia.Ji'.la1'1 ~"£)" t~maurifl11'Yln 

' ' 
L fl~8.:J lia1'il 1'1 tJ fl11iin11i"li'1.:J fl111li1:.Jli a rl UVi U 1 ti;ll U ~ij 
~1ulum1riTV\U'il:J1'il1V1U'lJt!.Ji"l1'1J1~.Jn~11 ~.J~B.JB1fltJ ... 
m1i.iLirnirny L'iltJLu'W1:: 

~1Vifom1iLm1::ri1u.,-::~ua.Jff m m.,.~,n~L i.J 

amnni B.JtlijiHim1i"la1JL Yi t1uua::mfl ~ 'ili"l1Vin11i.ii1LJ 

m'l"~:JmHnfoa::m1H'LLuui"laumi.i "Wui1ia.Jul)~m1 

i"laULYitiu~1iu1m1lu'ila1'11h::nau'ii1LJia.JiJ!j~m.,.i"IB1.J 
L Yi tiuL ~.JYl1m"lftJL'il mu "W1:: LLa::ia.JiJi)u~m .,-a-am Yi tiu 

. 

111tJ1 U~'il i"l1Vi n11:JVi1BViti 1 tl.J1U 1'1 tJ'i t!.JU{lU~01'l~1\4 

1-.,11JtuY1a1'13Jn liu'im1Lurn::rrn ih1u1'1'1eui1.:iLan ua:: 

mi1uh.:i.:i1l4BY1i"l1Vim111 ~1uia.:itlnu~m1i"lauLiitJu~ii 
" • dJ 

m1liu;m1Vifl1tJITT'IJ1ii11u1Y1na1.JLrn::1n.n'illVillJ ua::>Jn 

1 i u'1m1 L'il £Jmr11nn-;i~ii'Jlu1'il1 Vi ni LLa::i:ifl'n vm-w 1um1 
' "' 

fi~Yl~'Ufl1Ua::u1m1fiau'li1.JiH uan;nnd n~n11'1J'U1Yl 1vrni 
" v 

~.J'IJ a.:im fl1°,!LLfl::LBn"lfu~ n~::iii a.JUDU~ n11i"lt!lJL ii EJlJ~ 
ITT>J11ma.J1'urhmrnn.nmi'YIEJ1mulucmlm ~.JITTll11tl 
1 iu'1m1at11JL Yi LJuuriViti 1 tJ.J1um tiuan 't; 

aci1.JhiiY11>J m1~111-;i'li a>JaL 'i.:iam a.:ifl m::~ 
" " % t1 rh 1-X-wuaiJa11flu1.J1.l1::m1lum1~1L it1.4n-;im111>J1Y11 

' 
i'Ylti1 ~"iim1i.iLia111v.:int1aY1aiVim1"'l'Ylti L'iltJ'ila1<il'i a.:i 

' 
tll) u~m1i"la\JL Yi £Jum v 1 uiJ1:: L 'Yl fl~iiti'n £Jm-w ~"~'"tu 
iJ~~Uui"l1 i.i1.,-naY1m1 "i"fl11L ~ti 111n m 1"" Lfl~B" !i a LU i"IBU • .,·t: 

L Yi £JU 1 uc;l1.J1.h::L 'YlflL'ii 1'il mu -w1::i"l1111~ iim11 iu'1m1111n 

B'ili"l1Yim11JYl~nfiau'li1.Ja.J L"li\4 a1'lJ1LWYl1 LLc;lm1LLii.JoUl4 
• v 

lu<i1a1'ilia.:iiJiju~m.,.aauL Yi £Ju~1'i1 liLn'il m.,-ii'i!Li'.i eium.J 

'ii1u11ma1~'111 liLn'ililrn'Vl1L lD.Jmwnw L wn::a'ila1'Vlm111 
•t: • ' 

u1.J ~iuu.J't~1'i11im1i.i "1 ~run u m1m Uflllfl nu11w hmTl 
I I "' " " 

'1'eJ1JL YiLJrnri7a..ii'.la Lri1iim.,-

B.:i'll.lni1if u mJ'~n vmw'IJ B.J'i!Cl1'ili B.JUDU~m1 
4 4 4 ~ I C.... a I A"" 

i"lt!1JL'Yltl1J'Ylli1£J111J~::a..l'IJU LL'ili"ltl11Jl41J1'il11'YltJ1LLVl.J"lf11iltJ-l . " " 
L~ i"111J1'l"tl th £JL 'Yll1i1::.J1UL Un11i"lt!1J L fi tJlJ Li rllJi ti.Jt.Ji)u~ 

m1aarn titJu lu1::~u~~1n-i11'ii '111 l id'.l"Uau an fl~ eim1 
' 

r-1~'ilr-1a.J1u i~ m WCJW~Wlfl nui1Y1'll a.J1::uu>J1mi't1 m1::~u 
' 

1.h::L'Ylfl an~.Jn11Liu1mn1t1.Jamuui.i1mi'Y1£J1LL'Vi.J"lf1~ 
1u.,-::~u~~1ni1'Yl~v11iiLrn::m1u'1m1uT1fl1m~u.Jiji}ruY11 " " , ., 
th M 1h::aunui:ltyYi1m11.l~1i11 um.,-tiu'im.,-aarn riuu 

trnn~1n~ m1liu'1m1'Jla.Jamuu3J1'il1iri£J1LL'Vi.:i 

"Jf1~u.:iia.Jt.lfot11.Jlui1"Um111..lLLr-l'U 1viufi1u.Ja.:im13..1 
' 

~a.Jm1H.J1'U118-l111fltl'1ff1~m1>J (demand driven) nTl 
' 

1l1::Liium1i.irii.iti1m..lLfl'l"~'1n~'IJt1.Jn1'l"Cl.JYIU (Cost-Benefit 
' . ' 

Analysis: CBA) 1m::uu3J1<i111'YltJ1LLc;l~::ITT"ll1 Lrn::m1r-1aY1 . . 
...... .4 .... .... "' A, • I 

..l1'\.l.1-;JULYi8i"ITI.J'U1'ilm1>J'Yl1..lli11U>J1m1nEJ1'Ylff.Jr-1am::nu 

m..imn ~ am1fia<i111a.J B'il ITT~ m1>.i luiJ1::L 'YlflLLa::ri mmw . ' 
ii'il'll8.JU1::'l!1'1fU 
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m~ib::11wJ1'i11iY1u1 "::nciuhfo'hLii..Jm1li111m1 

"CllJLYi!JlJ~LLWi'l·rnl!J~U 111nm1~n1!flW1J'"hm1H11'1m1 
"arn Yi UlJL Tlia.Jiia1'iliiLL u 1 lll'm ~lJ~U 1'il mu w1::m1 li 

11'1m1"a1JL Yi [JlJ 1'" 1::'111Y1 ~ Ull ih Cl..Ji Cl..JU nu~m1 ~.,,d 
• .. ;.J 

'i1 f'll'ili a,itl fiu~m1"ci1JL Yi urnt uii ~n 1!f rn:~L it'umrn 'li.J-tru 

m,1~1unmLrn::~0011'1'11'ilu111nm1fln1!f1w11i1ia.Jtlfiu~ 

n11a'CllJLfi!JlJ~l~1Jn11fo1Cl..:JlJl'il1!1U lJCln. 17025 ii 
-;J1u1uL~lJ~u ~.JLL"'ilJn..Jfl°num'l'I~""~'" Yi1 li~'l:ii111m1 .. " 
a-alJLfiu11iim.JL~an lum1H111m1L ~lJ~u Lrn::~'ilijuh H 
11'1m1GlCJ1JLYiu11lin::~1m~u11D (secondary measurement . "' 
standard) m1::1::~1J ti..J1u (working measurement standard) 

n11i a..:itli)u~m1"CllJ L Yi !JlJ 1'il EJ~lU..JnJnm LLl'l::1:: v:: L 11'11 

~1i'lum1'1'alJLfiulJLi'.luW1~ty ucin111nii m1li11'1m1'1Jci.J 

i a.Jllfillilm1"a1JL Yi u11m v lm.h::L YJf'lih•Yn vm'l'I ~"~"' ~" 
i1 Uf'l'ilfl112J "ruL iu111 nm1il.J Lflici.,, ii ci 1iJ"alJL Yi u111 u~1" "., 
U1::L Ylfl 

'1'Cl1JL Yi u11 Lflia.Jiici L ria.J111n?ia.Jm1L fl EJ.J L'Vl"'lfil11m1fo1aJ 

TiiilJ1'il1ilUL m,i U ~.J'V\lmh milnlJ'il LLf'lWl'U2mmn'U WL~ .. "' ... 
iim1~'1'1111'V\ 1a fl1Uf111 a ci1.J LU'U 1::uu 8111th1 iL nYiiJ tll'V\1 . ., 
(ia.Jm121li1Liatia'JJt1'1m1liu'1m1'1'auLYivu'llt1'1ia'1tlfilli1 

n111J1'1LL,.;'1 

ri.,, liJ ni1it u m1 l i u'1m1~1um1Glau L Yi uu'JJ a" 

'1'tnuummiY1v1u,.;,i'lJ1~v.Jiit11.l'1'11T1l-ui1-u1::v::L 1fl1 L'U 
• 

m1liu'1n11 Ltta..J111niltym'11ulm.Jd1'1L'Um1u'1V111 

urif'l1mLLf'l::m111..Jnf'ltJY1flum1li11'1m1'JJa'1'1'rnu-u111m • • 
1YJEJ1LL,.;.J'lJ1~ 1Y1vhu1uuflf!1m~liu1mrnalJLYiuu'V\1a • 
UnlJ1'il1i'YltJ1'JJ tl'1'1'fl1UUlJ1'i11i'YltJ1 LL vi .J'lJl ~'hi L W tJ'1W a 

nu-;l1u1-u~iu'1m1 LL3Ji1&Yiil1'U'JJCl.J.JlJ1.h::111m11£J~ltJ 
" 

l um1f!JY1ui1uuT1 f!lm'JJ a.J a-rnuu1J1 min v1 LL viJ'lJl ~11:: • • 
ficiwn1..J'1'..J .. 

111n-Jia1Jf'l-Ji1..J~u"11l'l'1i1 'ilf'll'ilia..:itlnu~m1'1'au 
.. • ;.J 

L Yi v11m v1 u1h::L Ylf'l~iiti'n vm 'l'I ""~'" 1uil1111 u-u i1 v fl'il "' . 
m11J ~ty Liu111nnTHf" Lfl~aJiia LU '1'tllJL Yi v11 lu~1'1l11:: L Ylfl 

ui;im1LL-Ji\l-llulu'ilfl1'iliaJt.li} llilm1'1'a11L Yi vu~fi11 iLn'il m1 

i'i<ilLi'.iaum..:i~1m1m ci111Yi1 liLn'iliJruV11 L ~\IT1m111w L m1:: ., . 
CJ'il a-T1·mn1J111..:iil1u£J..:i'l3.i1'il"l-Xm12J~1~ru'Vl1m ~utl1:: lv'llil' . ., 

'JJ Cl\! m 1m lJfllJfl rnmw a Ul..:J LL n11'1\I lum1a-a 1J L Yi tJ 1J Lflia.J • • 
ij a fi"'lllni1,Xu LLiifl°nvmw'JJt1\l'ilfll'ilit1.JtlDU'~m1a-au 

... ... - ~ I .... .. I _._. 

L YI tJlJYl'il tJll2J11::'1'.J'JJU LL'il'V\1 n '1''111J'UlJ1'il11YI tJlLL 'V\-.l'lJ1'il tJ.,) . " .. 
Lli '1'1 lJ11tl a-t\11'1'UU1 ii Cl.JU nu~m1a-a lJ L Yi tJlJYI~ £111 ~LU 'U 

" iJ " " 

n11m1~~1Litum1L'1LUL~\IWlru'lJrJ LLfl::if1£Jf'l'illl11::n11a'tl1J 

L YiEJlJ'JJCl\I '1'tl1UUlJ1'i11i'YltJ1LL vi..:J'lJl~ 11::Yi1lid'.luatla-11f1'iia • 
n11r-l~'ilr-lfl\11U%'EJLWCl~~U1Tlffilll'l'l'JJ1l·J1::1J1JlJ1'i11i'YltJ1 • 
1u 1::~1Jl.h::LY1f'I 

aci1..ihnmJJ m1liu'1m1a-arn Yiuu hLITT'JJ1Liu" 

LLf'l::m1~ua-::LYiau LUJ11::iim1Hu1m1111nn1fla'i1ITT'V\m11.1 • 
'li.ii.nnun LL'iin11m12Jm'il1iY1v1luITT'JJ1~Jn11h1ihh::1v'lli! 

i;iaT1rnn1w:O-ima..i1h::'lJ1'1Ju ~"if m1mufllJn11~~~LLf'l:: • • 
m1 li.J1'ULT14a.Ji:i ai;i1..i 'l L vi tl'il LLl'lfl rnn1~:0-i'i1'JJCl.Jtl1::'lJl'lJ'U "' . 
iJn11::aclm v hlm1f111Jf12J~LLf'l'JJt1.J'V\U1 v..i1-u1'i L ii-u m1.1 

~ . ~ . - - ~ ' . -f111JfllJ2Jfil'l'l1f m111Y1 v1m a-mm1LmY1u Gl1'Un'11Uflm:: • 
m11Jm1t1T1n1LL1i1::£11 Ltlu~'U ~.Ja-mlii.m'i11iY1u1LLvi'1'lll~ 
iim11.h::a-iu..i1ufiaui1'1ua vn11'Vlii1 v..i1-u~"mh1 L -Ylai11.1 
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unu1mrnJc:to1uuu1ns3mnmbv1fHu 
U1iUUW'.:f::UUJfUUfU()U1flt1 . 

111nm1fimfl w11i11::1111111mirirnLtlulm"af1" 

~'"<11u~1utHumw~timi'.luaufi1a1:ll11m:: LLa::ih11111 .. . 
La'1111h::~Y1ill1W"lJB"'illill'il ~1£Jn111il'ililtymm111'li.iL Yh 

LYiv11nwna'1-iia11a"li11ai1 ~'1Yh1i~~aLLa::~'lntJii!ilm1u1u 
" '\I "' • 

m1~c;iauliiuauR.l LLa::~"~rn1im1ic;ia11ri1°r1tJ1mLtlu'ltl 

ati1'1iith::~riimw111ni'u an~'1U'1Yhlidic;itl1::1u'ln!111n 
m1ri1tJY1a'1LY1fl 1u1a£h::·w"i1"a?1ar'Ylm111 ~"ti11~Lnc;im1 • 
w~u1L Ylfl tu 1a~~1 ii'luac;ia10Am1111vu.i • 

uanmila111nf!1111iiri'ru?iti1::u1mrn:.';i-n-;i 1::uu 
~ .. 

Ao "-' d I O 4.< I O ""' t; ..... 

m?111Y1tJltJ'11la1ua1flru'ilam1mm.ic;iuac;i1'!.m11riJJma" 
~ " ' 

'l'rnm1f11LL1il::~ll'11nri ITTll111l4a'll LLiil::~'1LL1'il~il)J ~"~" n11 " . 
Gi'1Y1ululm'1af1,,~u;i-1u~1u111c;i1iY1u1~""li.i;.n1111n~"m . .. 
naLn'ila1~nwtJ'1ati1'1L~tJ1 LLYimfl1;i-~a"iici1-u1unTrn'1YJU .. . 
~"vi a"iim1w1111ru1 Lrn::ic;i ~i~um1JJ~1fi' ru 1 um1Gi'1Y1U 

~ . 
m v M"rn..b::JJ1ru"JJa"mf11°;i-~ii~1nc;i L ~ u 1iLnc;i1.h:: 1u"jjir .. 

111 'i11iYI £11 LL vi"'IJ1~~n1llJYJU1YI LLlil::'A iX1fim JJl'n::11'1JU 'Y ty~ 
w~u11::u1.JJJ1'ilil'YltJ1LL°Vi'1'111~ ·1u1. 2540 1u~1uri11JJ 

L'Ylm::ai.i1unTrn'1'YlU m1liu'1m1 LLa::wi1'1~rrni"1)1m1 • 
).mnimn m1wlfllm 1m" af1'1~U_21U!fi'T1unc;i1im.n m1 

w~-u1n1~-3flu~1\4JJ1?11iY1t11 LLlil::m1i.'i,:iLa'1JJf111JJ'i13Jiia 

1::'Y1'J1'11h::mP11uL~a"~L~u1"li a'1nrn.nmiY1t11 ~.,ia11111n 
eiiu1t11fi1um1iLm1::'Yl1u 5 1.h::L~U'Yl~n ~"d 

~1'1'11um1th::Liiulu~1u~ fl ru::~1itJ Hii&iJJti'11.J 
" " 

tl1::111rn.111n-nLJ-:11v.tl1::-;11tJ 2551-2555 ITT'l'lfom1iLfln::~ 

m1l'li'LLa::m1i'r;ia-11ilutl1::mm'llv-:iamuummirirn 

LL'Vi-:1'111~ wui1m1~r;ia1nmh::1l1mLLa::11mhuTivu'li1-3 

fl1il1Jfllil1l1.JYl1.J1Y1'1'1tt'1fi'lla-lifn1UUJJ1'111iYl£J1LLvi'1111~<il13J • 
Yi1::1111ucytY'~w~u11::um.11'111iriu1LL,,;,,ir1~ vu1. 2540 

LLa::LriaLfiuunu~1-3tl1::L'M1 Yi1.li1amuummi'Ylu1LL,,;" 

. 

"1!1 ~"llti'1tl1::L YI PJLYI u 'lmu'1mh::in m \ta tJffl1'Ylli 1 t1"1u~1u 

1.11'i11l'Yl[J1 LU1h::L Ylfl~ii~'1~1Wll a"mu.iaY!1.11R11llll1ti11.l 

1h::mf!Yiv~11.h::'l11ma'1ni1lnu 
" 

rim::W5itJu1::Lilw;ij1wmLLa::~m:.'m::"lJV"~iu"1m1 
" " 1111~"-;J1u1um1l'l'ILl.l1°1.l1v'1m1a-arnfiuuLLa::-;i1u1uiu..,1u 

~1iu'1m1avmfit1u 1mh-:itl 2551-2555 Yi1Ji1iv\lu~llii 
n11a'il1.JLYiU1JYl~Ullii"lJCJ'1!11TILtln'lJUiii'1a1um1li1J"1m1 . " 
""~a.i ri1un~3J~iu"1nTrnamYiuu-;i1namuul11'111intn "' . . "' 
LL,,;-:iir1~~Li'.huihm.11u'l'l~n 'tvim"i 'Yl\t1um1i:.J~'lliu~hmfl 
~<ila1'Ylnrn.1 Lm::;nbu'11u~l~u'im1iv-:itli)lliim1 "1'Yl11J 

hu 1\4m11'1'11u1ma"m1aarn fiu1Ja1'1.il 'YI ru util ua1'l11 
~ " 

L;'1n'1LL;'l::ITT"JJ1ij~ L~&J'1-;Jlniv"uiilliim1'Yl~Unii'WITT1l11CJ 
:.J • " 

1 ~ u'1m1a au L ri t11.Ju1'1m11iiL<il afl-uff1'll1i-m ~11 L~ 

nTrnarnfiLJu (Calibration and Measurement Capability: 

CMC) ~'ti;rru W1.Ji1"1"lJ1n11ffillJLfi[J1.J~iifi'numl'l~-3 i.~farl 
lfl"JJ1'twvh 1a-:1a\IJJ1 't~mi a1'll1LT1iiLLlll::oa1111'l'l LL!ll::s1in 
.Q.Q. ~ 4 ~-A ' \1...... "" 1l'il u&imnn-u m1flm:t1\4u'11Lm1::'Y\m1 Lmumnu1a-3 

flIWl1Yi<il11l1ll<i11;1"1U ISO/IEC 17025 ~'1l'l1.Ji1arnuu1J1'111 . .. . 
imnLL~.Jir1~ii~nu11T1'iTiawii1""" Lilvw;i11ru1;i1nir;i~1u 

" 
'!lein1 t1 n111°'il"JJ a" amu'l.im'il1iriu1 LL vi '1'1J1~~1munTl 
~1.J1a.JJJ1m_21U ISO/IEC 17025 

fl m::ITTi u H1i~11mHnfoa::i''ll1h::'ll1Jn~ 1l tie tJ " . . 
L~aiLm1::~f111lJ'11'il'l'll"!l1tJL\.l.arnu'\.i>J1YITIYIU1LL,,;'1'711~ 
Yiam1~1Lilum1<illlJLiJ1'1'11.11mi"naunf1~i:.Jam1fim:t1i1 • 
m1a1m'lla.Jarnutun'll1iriu1LL,,;"111~m'll'Yl1"1ia-mu'l.l . .. . 

.Q. I .Q. t ... -- ... ... ...... 

1J1<il'1YIU1LL'l'l'1"111'11lJ'1W~V.1'11\41vUYiU~1\.l.LL!ll::\11'\.i1vtlfl . -,., ·- .. . ... ... an'1i:.Jlilm::YJ1.Jfl11.lflnu im11ai11-;im1>.1'11u"nTt'll1Ull1'111 
" 

iY1t11hnh::LY1T'I LLa::1iu1m1~'11ti1Jauv"fl111.1iailnTltt'l.l .. 
1111Y1,,~a,,£im1~..iLa-°111LLa::w~mfi'numw'lla'1ufla1m'lla'1 • 
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fl nl:ITT~EJL'f'U8TI EJ"::La EJYILn cnn1nnY11nT~ ff.ml ., 
~u~u1 Lrn::81l'f11T1l"Um1Yi1Liium1 L~8'ff1\lm11.1Lilu • 
1.11Y11!1uY111.1n18uT1111.1~n""i1un11fl1"118\ltl1::"l!1T11.1 

Lfi'l1H!n-;i81L<nau ~\l-;i1nm1iLT1TI::~ wui1LiJT1u.11£Jlum1 

~1L ii unT1L ~ 8 'fTI\lm1 JJLtlU1.11'11!1Wn11.1m8um1JJY1m~\I 
~1Un11fl1"1J8\llh::"l!lflJJLf11'h'jn-;i 81 L;EJU ii1:rnri 8LLU 1 lu1.1 

m1Yi1L it U\11WY11\19i1u1::urn.i1mi'YIEJl"ll8\11.h:: L 'Ylfl 

~1ULLU1'Yl1\llum1~1L il.u\11u 1h::L 'Ylfl'fmin 

81 Lon EJ um1tl1:: 'f1'U.'1111Ji1lJii8~l'U.nD1:: L ii EJlJ'Yll\I L 'YI flUfl 
.... t, ~ ti~ .. 

LL"::n11'111-;J'f81J11Jl8\I 'Yl\IU n11 llJ1.11'11!1U"118'181L'llEJU 

1id'.Ju>J1'1H1UL~EJ1nu iiLLu1 liX1.1~-;i::'ti11imu.mw"118\I .. . 
~u'11't~um1tlfotl1\lli~~" ~",!" m1'ff1\11.11<111i1w11a\I 

1 .. 

11iimfl81Lonau.ci8>Jiiu~ri aLm1 liX1.1m1~1L itu\11um\1~1u 
'IJ 

1::1J1J:1J1mi'Yl£Jl"1Jtl\ll.h::L'Ylf'I 'ftnU'UlJ1mi'YIEJ1LLvi\1"111~~\I 

m1iin11L'11£JJJ~1Lvi811.Jii ti fllJ'111 JJLU~ EJULLtJ~\I 

m 1'f t11JL Yi £J1J1.11"'1,!1ULfl~8\lii 8 Ltlu.u ~ u ~m, ~n~ 
Yi1 liLnY11h:: fo"J!'\! 'Yll\llfll'l!f_!nv"118\l'ftnU\UJ1"'11'YIU1LL vi\I 

"111~ lu;nu::~ri1Mi!1~Ltlu.r.Yw~u1LL~::fo'l!t11.11mi1u~1u .. " .. 
m<111i'Yl£11"1Ja-Jth::L'Ylf'I ~",!" m1iiii<11m11.1'f1lJ11n lu~1u 

"=' a.. Q,... Q • Q d 

nll"8UL'YILJUU~::n111Y1"1Jtl\l"Cl11JUlJ1'1ll1'YILJ1UM\1"111'1 v\I 

Ltlu~"~"::'l1aun\lnTrn~""ll8\11.h::mf'l~'t~lJ1'11!1" ~"~" 
u~m\lmnriaLf'l"fl!tinv"ll8\ltl1::L rm .. 

u8nv1nd '1'miJum'11i'Y1£JlLLvi\l"l!l~Lth•~~8dlu .. .. 
1::~uuu'1'w11 t1\lvi1\l lrrl"lla·m11'f8Un~uM ~\IM1n'1'muu • 
lJl '1li 'Y1 £11 LL vi \1"111 ~ '1'1lJ11Cl th £J'Yl t1'1 lJl '1 HlULL~:: L 'YlflUfl . .. 
iil um1'f81J L Yi £Ju linui 8\ltli} u~m1'f8m fi au lu w~u 

'Yl~a11iilu1::uu LL~::iim1th£J'Yl8<11u1m1'famYi£Juri81h.Jlu . .. 
"~1'1 m1 li u1m1'f 81JL fiuu~~h::~u~1 ni1 -;i::Yi1 li1::uu 

Lf'll'h',!ii-;i'lITTrn.h::1a"J1'\!111n~mnlJ'l.l~1£J ~",r'" m1lJL~8ll 
fo-J1::Mi1\1'1'tnUUlJ1'1li'Y1£11LLvi\l"J11~LL~::i8\ltli)tmm1'ft11J 

L Yiam::'1u'Y1~£Jniilu'1~1'1 ~\ILtlu1h::1crai!ria1::uuLf'll:ttin-;i . .. .. 

"llt1\ltl1::mH 

fl\11tln11iru m1uaY1nui~a~ L 11 un11'fi'1-J 

u1YJnlill'Y11\IYi'1Ull1~11it1EJ1nLtluanMrt.Ju'Yl1J1fl~fffl1U'\4 
1.11 Y11it1 £11 u ~ \1"111~-;i::R111Trnffi'1.Jtl1:: lv"l!i! ~ a1::u u 

LHl'h'in-;i"lJa\11.h::mfl u"::u-Jd'.Ju1h:: 1£J"l!'\!riamwnw~iYi ... . 
"1J8\ltl1::"111"l!'l4lutlmt1H 

,t\l;i L vi El ti Rmuu1.11mit1 £J1U vi\1"111~1'11~u1~"l'1 
~ ... I ... ... --- d 

'flJ1Jlt\l.'111lJtln~11"111\1'1'U fl m::u1-;i £1-;)\I L'f'UEILL 'U::LL'" 1'Yl1\I v ., 

L vi El 1 iL nYIU~vi El m1tl1utlrnLU'U\11'U M ~El'U 1£JlJ1EJ"ll8-J 'fnlU'l.4 
' 

111mit1EJ1LLvi\1"111~ ~\111£.l~::LaEJYJL'Uitl~ 1 
v 

m1w-;i11m1m1~\l'Yl"ULwaw~u1iiY1m1lJ'f11.111n 
1 

t u'11'Un11'fEl1JL fi £11JLL~::m11'1 L vi EJ~-;)llt\l.1 n11~\l'Yl'UL ~a • 
"11 EJl £)~'1'111 lJ"1 lJ11tl~1'Un11'f tl lJL Yi EJlJ LL~::m11Yl"ll 8 \I LL ri ~:: 

'1'1"ll1 liiit11llJL MlJ1::'flJLrn::fimhri Eln11~\l'Yl'U 'ftllU~ • • 
111Y11ina1 LL vi \1"111~m1fln'l!t111 £J~::La£Jlil"118.J tm" "f1" 

ti Ii! "1,., mm Lrn::u1:: Lii'U'111 ).)fl :1Jfil'Yl1\I Lf'lll!ti n v"ll 8-J n11 
.• • u 

fM'Yl'U M'iam1flmfl CSA • 

mrF1m:11 Tm.J«f1.J7f iJ.JiJ~ITT11mw 
' 

'fC11U'Ullllil1i'YltJ1LL oA\l"lll~fl1lflnb11 lm\l 'fJ1\1"1J Cl\I 

EJYJ '1'1'Mn1.1 L ~a,j1m111L '111hLm1tUll"lltl\I81il 'f1M nn1.1 • • 
~-;i::"l1£11 £J~1 lu8mF1"1 11"n"m1~111-;im1).)~8-Jm1m" 
~1u1111il1i'YI £J1"11 a..i aYJ 'f1M m1lJ,Y\l l uiJ-;i-;iu"ULL~::LL ii 1 t iX1.1 • • 
1uamfl<11 L ria\lv1nLL'U1'Y11\l L"Um1~1L U'U\ll'UL uiJ-;i-;iuu"lJ8\I • 
"muulJ1lil1i'YI £J1LL vi\1"111~,r u W'f11111n 1 iu~m11m\l 'f11-J 
~ ' . 

Vi "Ui1uYi1u1.11 t11iri £11 fiYI au 'f'UEJ\I vi 8fl 111.1~ a\I m1fi LL ri-;i 1" .. 
"118\18'1 ITTM m11.1 ~\ILtli.url 'Ji\11uL fl ~a"£! a1'11u1::~u RY1ri1 u 

• v • 

,t\ld U'U1Yl1\l~Ltl"U"Ltl"Lfl1Um1flm:n tm-JffTI\l"lJCl\I 

lu.au1t1'1 1h::nau"1£J 

(1) m1~\l~iY1m1ITTM1'uLLria::mt1aY1"1~m11.1 lu 
v • 

' ... A I .. 

m111\I uuun a £J'Yll!'l.I CJ\l 'fm uu111 '111'YI u1 LL ,.,\1"111 YI • ~ . 
... 0 ... ,,,,. 

(2) m1vt\lm11.1m1ITTM 1um111\ILL~mna ~'Ylli'Yll.11 

-;i1nn1t1~'1ITTMm11.1Lrn::ia.Jtllj~m1 

(3) nT~fln:tt1Lm\l'fTI\1"118\ICJYIITT,., m1mLria::ITT"lll 
' 

•••••••••••••••••••••••• s1uJ1unoo1Slo 



- cnlD -

su ri 1 uu:rn1J tW t>tH tfi o uo ti umsusutlsJ 1wuJ1 u11sDufouwvr.rntmuuu1ns3nu1uttJtr1 o 
v • 

i ) 
i .. ... , I 
1~1,W.ulJ1~fl:11"i11"1'SO~U 

1 rnum-si1ernY1W\Ul~m,1fl I 
! 
\.-~-------·----./ 

.. --------·-------; 
I . 

) j • .... ! 

r n1,~~U101,~1EJYl811l 1 
1 u-sm-saauitmu~ .

1
. 

! ... 
l.,--~~-"nm1eu1Y1e~ 

r .. .. j n1'Si1'S1.nl1Atn~ 

l 
Yl1.:J~1'U111~'S1'1V1 

~ri .:ir.ifl n-s:: m.11iie\J"S:a 'Vlrt 

i i M'tllin1~it'll~u.<i::Wl11J l 
r---! ~ I ' l ,,&l!li'J111l~ij~i111"0,1ll i __ u i 

iin'd1tt!Hi'lh4'11!l~ 

- f?!11<'f1M'J'Jl.llUIZ1.h::Lii'J 

PtmUl'i111~nrn1.nt'.J 
• t 

---.. 
l th::wuP111lJA'11ri1'll<Hni,! : ! . ! 

·- ] iN~IJ (Cost-Benefit ! 
: Analysis: CBA) 

\ (---- i 

I ! ;ln"11t1<1~,t~1nn1'J I 
L_ __ I 01v~a~mfl'>J1u1urm I 

i <'DUL )ivutu;irt191 ! 

th::enu~unuw'lV~1u~ 
I 
L_ n1nu~LUI tun~m'IMl 

lJ1Yl1!11J,,1UU1!11~1~ffl 
\ - --- ------·------- ' I 

·----~---- L--~---_,, 

.. t. 
.livW'il!'ff<i'l'11t1Yii: 

r.mm:;Y:tJYn~Ll'l~t~~n'l 

lL~:;J.ifllJ~.l 

~i~tinf-;~1li'li'u~t{jtJ1in1~ 
i1 urn iiv rn v w11u Clil.11 w 

ii·11 uuni11vi1m i-ll1'lru'!!tl 

L ~aa~1~(;1n1~1urm 
~1L utm1mJL.L uuhni 

¥ 

mnh::1jjumwrimhrn-J1rm:fvii~'7leNmJMnu 
t .., ' 

n1'>fln1fl CBA Ltlun11tb::d.iu~i.'l~"m"'11" 
L fl'S1!!-~fi';J LLi.'1:: {f ,)fl ll~-;J::L nfl~'U-;Jl n n11i.'1'1't1"1 'ULL?i i.'1:: "1'll1 . . 
'lJ£l'1"mU'\UJ19111'Ylt11LL'Vi-J'lJ1~ ~"ii LL\41'Yl1-3Lfl£l-J~fa1'4m1 
th::LiJtn.h::lt1ia!ii'li-;i1nn11i.'1-JYl'U~"n~11th::nau~1t1 • 

(1) ni;w-;i1'>m1,j1-u1-um1liu1m;"arntiuu'lJa-J 

li1'1J1ti~ £l'1n11-;J::i.'1'1Yl\411ii-;l1\41UL l-nn::~lJ LLi.'1:::~1lJ11Cl • 
"::'Yi'a"Ufl11lJ~a"mn1a-3~i"1-uau'l~LLriia-Jtll)u~m1~au 
L ti EJU Lli.'1::£l'1ITT~ n'S'>lJL~LWtl-J lfl • 

(2) m1mflm1n!-;l1"U1\4m11i-J11.utl'1t1rn Yit1u 

nm:: tJ::L 1i.'11~1"J1L 'Un11i.'l-JYl'UL .yj £l LiLnfln11WiM miiflfl11ll • 

. 

(3) mnh:::mm-;l1wrnm11iu1m1~~a-Jtli)u~ 
m1a-a UL ti uu a-1lJ11n ~~'ll 'lvi' -;i1nm1Gi'1Lfl4a,, lia 'ltl a-au 

Ltit1unua-muui.i191;irit11LL'Vi-J'll1~ 1 fl~" h4ITT"tn~ia-Jm; 
4 a.o A I A"" d q ... 

i.'1-JYIU '11-Ja'Cl11J\42J19111Yltl1LL~'1'lJ19191£l-J1Jn11LnU"ll£llli.'l"lJ8-3 
• v 

nl 1 L ~ U°1n11a'El1J L ii tllJ LLi.'l::m;a--J L flia-J i'.J 8 LU "a UL n £J1J'lJ £l-3 

'lli.'11'1~a-Jtlnffilm1a-auLtit1ul\41:::iu~~1n-l11::~utl~:1miJ :.J ..... 

uamnnll m1liu'1m1~auLfit1uLu1J1-Jai111~'W 
Ma-.,,~am-JmMia1::urnfl;~~n-;i191u91;-J m1iY1iuhtN'Yl'U . . 
191 u H1:mm1fln~1 CBA L ~t1w-;i11m1th:: Tuinrlui1u5u~';l:: 

"" .f ' .I l n "" ..... .I LMl'JJ\4 L'll\4 u1:: tl'JJ\4 \4L'lJ'1flmil1Vl'll191'JJ8'1u1::'JJ1'lJ\4 ffl1JJ • 
1 ... ' ""t - • a'1ll11Cl l4n11i.'1Yln1191flfl£l'lJ8'1L'JJEl 1fl1J1-J'JJ'UYI ~WF111JJ 

LU.i'l4£i1 hm111u-;iuu hfl Ltlu~u 

\lUUn 109 wqf11f\1EJU 2557 ••••••••••••••••••••• 



- Q'IQ'I -

n11W?Jitnmnn ll'Yl ac;iu1m1a-a1J L n t1UUG'l::m11'il 

"llth'.lia...:itlljlliim1a-aUL ntiu lW;JG'l1'il LU\tn11tl1tJLYl1111::..nu 

'1Ja...:ia-muu:mmiYJt11LLvi...:iin~l~nuia...:itli)lliim1a-auLiit1u 

~iir!nt1m'Y-la-...:ilum11iu1m11'ilmu'Y-l1::luITT'lJ1L°l4w1LL~:: .. 
Li...:Jni'l Li4ilLi'1'tnU\t1J1'il1iYlll1LLvi...:1"111~'1'11JTH1U'i~11L1~1 
lum1w~u1...:11ui~t1~1ilii'ilm1JJa-11J11ri'llil...:11::uu1J1m 
... tl 1---.:.t 1Ylt.11'1Jil'1 1:::LYlf'I ~'ilt.J...:l'll\t 

~...:id LLu1m...:ilum1w~u1m1ri1t1'Ylil'ilU1m1a-au 
L n llU"ll il'1a't11lJU1J1'il1i'Yl tl1LL vi'1'J!1~hh:::nau'ii1t.1 

(1) ni1ftn1:1-1r1nvm'Y-l lum1l'lf u'im1'lla'1'iil...:i 

tl!ju~m1a-arn fivu 1 U'il~l'il L'il viim1iLm1:::;"1\uL1.i...:1 

'111'1n11'il~1'ilL ~a'il1Lmn~iu'im1'i111J1:::~urlnvmw LLil::: 
'IJ 

'1'11J11rif11u 1 nm~ai.h::J.11 runTrnMhni1'1'aUL fi t.JU'll il.J r.l' .. .. 
1iu'ini1luLL'ii~:::1:::~u'l~ L~ild'.lum1~;i11ru1a-1'1J1~m1 
'lfilum1ri1t.1'Ylil'il 

. 
m1n1~u'ilnffrn...:i'll a...:im1w~u11::um.11Y11~nu1r\nni a" .. 
LLG'l::a-a'ilT1~a"nun~vYJilum1w~mLfl1tt~n;iui'l::~...:1T11J"lla...:i 

• 4 

ih::L'Ylf'I ~...:i~a...:ia1rl'viaJJG'l~iim1llrin~a...:1ui'l::i'c;iL;iuih~1'u .. .. 
l.h::naum1~Y1auh 

~...:id m1'l~1J1~...:iialli'l~...:imh1 '1'muu1J1'il1irit.11 .. 
LL vi '1'll1~fl11flnt:n 1m...:i a-f1...:i'll a...:i a'il a-1lrnn1J~iiu u 1 ht1J • 
~;i::ilrln umw ~"~1?iifl111J "ir1 ty l uau1 fl 'ii u11::ftn 'IY1 

CBA '1Ja...:im1i'l...:J'l1U Lwaw?Jiu1u1'ilm11J'l11'1'11um'il1iril'.J1 • . . 
1 A,._. I ............ - 0 

cnG'lac;i;iu111JJJammu1tJ'11'UYl1J~\41Y1mnuc;iu."1m1m~uc;i .. 
JJ1cn1~1u'11'1u11c;in'l1ll1'1Ja...:JLT1ia'1iia luac;i ITT~nnJJ l~i.i ") ~ 

4 • 

;i::iifi'n vm'Y-l ~"~ 1il iim11Jk1Ti' ty'ii atl1::L rt fl 1 uau1T1 en 11J.Jii...:1 

~ii 1 v...:11u ~iiunu1Y1"1T1 ty lum1n1~u'ilnflm...:im1w?Jiu1 
L fl11:1-!n;i LL~::: ff ...:I fl 1J'll il ...:IU1::L Yl fl 

fl1fH.JUJf\ 

(2) ni1ftn1:1-1~rn~L~;i1nm1ri1E.J't1il'ilU'irn1'1'au < hl .>:.·nu 1 '' J>Hnu (Legal Met··oiogy) 

... 'I,.; t:: "' 0 I 

L '11 E.JU 'il11m1:anu11un:iJ'll il1J~LL~:::mu1ru1J~m'JJ il'1n11 
'IJ .. 

1 i u1m1'1'au L fi l'.JULL11:::m1"..:i Lfl~a...:iii il 'lll Ila u L fi l'.JU'll a...:ii a...:i 

115u~m1u'ii~:::1:::~u 

a E.J°1'1hn 'i111J fl 11 lJ L'li1 h tu Lf\1...:1 a-1'1...:i'lJ a...:i 

~'il'1'1~mnJLL11::m1JJvia...:im1'lla'1cnG'l1'ilia"tlfiu~ni1'1'ilU 

L Yi E.Ju LlJu~" ITT fl qi'ii ilm1w'"mmniwn amJ'im1a-arn YiE.Ju 

'1J a..:i a-cnuum'il1in E.J1LL vi'1'll1~ L ~ il 11'\ru ff'lt u1 ii a"tl5u~ 
m1 a-il rn fi E.JlJLiln''Jlu11'11JTH1~1 Lu um1't'i11 m =D...:ivn ril'llu 

n11ffTI'1\tl'iln111J'Y11...:1'11U1J1'i11i'r11'.J1 Lthm'l41'Y11'1 

~a-n1UU1J1'i11~'YlE.J1LL~...:1"1!1ifl11~U1J11ifl111Jd1Ti'~ 
L rti)...:J;J1ntrn'll tl...:ln11ftnl:l-1LLG'l:::i~ [JL ~a liLn'ilU 1<il n111J~,j 
n~11 iim1>J ITTTi'ty~am1a-n...:1LL"l::m1w?JJ\\1m1m ~alJ fo...:i 

1un11n1E.J'r1a'i1111'il1!1u1::~i1...:ia-~1uu111'i11inv1u~...:i'll1~ 

Lrn::i a...:itl5 lliim1a-arn fi vu LU'i11!1'il 

~"~ LLU1Yn'1L\\n11~a<ilU1<ilm11Jfl1'1'ii'TIUJ1'il1 
i 'Yl E.J1 L id'i<i11h:: ~'Yli~ G'l~ a1:::uu Lf'l1'1Yin;i LLG'l::fl {\JJl1W~i <;) .. . 

1cn~ th::: ""J~~n'll !l.V 1::uummi'Yl rrn ~" n :!J~ >J1 tJ 

~iln11~n'lflT1111Jnn'ila'1LL1l::m1:1JLtluli111JLUm1i" 'ill...:! 
" 

1'i1 luL:a...:iw1m'lJu 

w1::11"l!utytY~1J1'il11i''1m...:11'il w.f'I. 2542 n1~\\'il 

l ,.;'~'ii~" "1Un'11un111'1-i...:i'il1..i1<il~'U 1un11J m 1'11 m v't u 

m:::m1...:iw1m'lJU l<iivliiia1u1-v~ir1~lum1n1~u'ilLLuu 
1J1'il11-B°'1'i11.J1'il (1~LLri 1J1'il1!1Un111<il) LL~::i\~'llfl...:ILLUU . . 
111m1i'1'i11'11'il fi1~um:::~um1:1JLfil'.J'1'i11'1'1Jt1'1LLUuJJ1m1 

i..:i'il1...:11'iliu'ii1.:i 6J 11JJ~'1fl1Ufl1JLiLfl~a...:ii'...:im...:i1'il'Y11...:J • 
'Y-l1 nhrf'l<illl.ln11'i111;J ~tllJfl111JL ~ l'.J'1 'il1'1 rlULLUlJ>Jl 'il11 

-i...:i'il1...:J1<ilm1J~n n~1J1llfi1~'14'il H 111J~...:iii1nu'il LL"l Li~ 
;.! " .. 

i.h::n aum1~~a'ilLfl~a,,i...:ic;i1...:11<ili.J~ui 'i111J~ n:!Jiun £J 
o 4 ' ._. A 

n1'VIU'il V\1B'i111Jn:!JLnm'l1m1J1::~1J L"lJ'ilf1111JW~'il'lJBU"lJ!l-l 

"1'ltn...:11unG'l1...:ii'...:1'il1'11'iiiJl?i'il1n'ilacilujj1unG'l1...:1Ll'i1iru LL'ii 
" 

mauflaJJ1llrf1ll1::mfl L'ilvii"1un...:11ua-i'1J1 ll411iJmfl~1" "l . " 
. . LT1ia"~"m..i1'il~ a~mv 'tiri1~u~a" n!JV1~1ufia 

,4CW 4 A .,4_ 4 

Lmt1'1"1!...:ILLG'l::Lma...:ic;i1...:i'Yln'll'U'il vnL1ULTl1B...:l"J!...:ILLG'l::Lma...:i'il1'1 

~tl1::mf'lrh~u'1 Wum ~u LL11::LT1~8'11Y1iilfilum11.h:::mY'l li 
mufl1J 1Yill'Y-l1::n'J!ururu~mwini'...:im'11'il'l 1~~1LLl4mflia" 

• v v 

-i...:i Lfl~B'1'il1...:ILLG'l::LT1~8...:J1<il'li~...:id 

~!;. •••••••••••••••••••••••••• s18J1uiioo1sfo 



- QlCI'.' -

"Lfl~t:h:ti.,,· Vl:IJ1£lfl11>Ji1 LTl~a..1~1Yi,-tJlif..i 
U"YJ.,'JJ1'V1Un Ui:!::1i'Vlll1£lfl11>J~1i.Jn.,"J~).JJ1 • 
'VIUn~Hlum1i'.,,ua:Li1uu1::nau'lJa'1Lflia,:ii'..i . . . 
"Lf11ei..rn1..i· 'Vlt11£1T111:.ii1 Lfl1ei.,,Y\iian'ltm:: 

LUl.Ul1'lfU:: a1'Vlfo 1i'11'1LLa'1.,'llfi~rrnn.18.,'1 

~.J'llB.J ua::1i'VlaJ1£1f1111.111t1n,:ia11uh::mw 

'lJB.JLflia'1'11,) 

"Lfl~a.J11f1" 'Vl"1£lfl11lJi1 Lfl~8\1"1'Vl1111i1°1fl 
LL'f'1\11J'hnm'Vlitl'Vl\hr.i'lJ!),]~'11VI '} LL'iihihi . . . 
Lflia.Ji.,'J'VliaLftfa'3'11..l 

1 '1 tl U1:: a'-Hl 'VI ~n"ll Cl n:: tJtJ lJ1 lf111'fl !J1 L ~'1 • 
A ,... " Q.. J 0 

1'fl r.11fl1'flfl1Tl8m1'f11'1 LLi.'l::'l'n'l!n fl11" LLlJ Ur.11LLi.'I:ff11 lJ 

L ~r.1'1m'11iLiilfl LLri ~i.'ln11llfl'll a..iihinnl,Jn1'lllf1~'1'VI i.'11[J1 u. 

1h::L 'flf'I LLt:i:: 1 imm111viL 'Vl~1iiii&nm1mmm.1L Yim.1nu1:.rn 

n11l'1'lltM1h::Lflf'l~U1~ 
'Yj 'l::n·nu 'Y tY'~~~m1::11113..11 mi'Yl r.11 LL.,..; nn~ 

ri1'Vlu.VJ 1 ~~"~\l"mutunlf11i'Ylr.11LL vi\l'lf1 ~~'" t" r.1 Mnw.t1~ 
~~m1::1.11.1lJ1'ini'Ylt.11 ~lfl'Vl1LLL'l::Lfiu1mfllJ11f11!1Um11'll 

LLvi'1'lfl~'Ylmn'll1 LviDM1h:L'flf'lnmmnum1i'lfl~"a"fl~a,i . " 
nm::UWJ11f171'Ylr.J11::'Vli1.J1h::L'flf'ILL~1~\lthr.JY18'1fi11.fii.nm 

LLi.'l::ff 11 JJL>-i LL ti U8Un11llf1~1nlJ1 '11pUn11llfl LL vi -l'lf1 ~Lil 

lin~m1JJm 111flm tJ hu . .h:: L 'flf'l~1um::uT1.rn11" am fit1u 
" 1f'!~a-ii'.iai'111 irnn~1ndu-iri1Yiu111li"uwrnunTnht1't1tllfl • 

I 0 ... "" 411 

fl11>JLL>J\L[J1 m'l::fl11lJ L 'Y1 [J\1'11..l'll il'3n1111flLLf'l::m'"a1J L 'fl till 

LLa::d'.Jwih1~t.1"1flryltm11a-f1,imweuJ1°ullurnm1i'lfl'Vl'ia 

~rnm1'fBrniivm::'Vli1"n'" 1iiu 1::'V1i1"rr.,hnTli'VJn1.1mi1-ii:1 
" " 

m11wi 1::'Vli1.,,1.h::L 'Ylf'l~1-t~lflauf)111a::1.l1::L 'flf'l~'tl11 '111 ~mi1 
" 

n11'ff1.Jmwai.11'11i1i.1nuh~m1i.11Yi11rivi.1'lla\IJJ1m!1u 

n1111fl~,iii1.h::fo'Jnnim1·H~'4°u~rnum11.1i1>Jiia1::vrh1 • 
1.l1::mf'I h~~1ulii1" 'l m1a-f1 .. mTrnat1fo 1um1lJL Yi1L Yir.1t1 

'llti-l>J11fl'l'f)trn1111fld m:'lh~1um1~awYim.1Lu~~19lu 

i"u.~::nTli°n,;.1m1>Ja1 >J11'tl aaun ~tJ l~rrn >J1<;111nv1L1 

'W1i'll1il'li1" 

lJ1fl1i1t\n111Yi~1>J11tl~fl'Vllnil'Vli.il~ 2 LLlJl.J 1"U .. " "' . 
L1Yi"'::1Luuil~1~11iu'lla"Yi'U uuuf\ 1 flam1i'ilfl1lllJ'YllJ1'Yl 

LLS1::'llill.IL'll<;1m1H"1'" uuu~ 2 f'lam1~'1lil1llthil11m1 
a'i)1JL fi [Jl.J 1 

1w11n 1 mriV1~1r1111.1wr1T1.rn1 rf '1 'ilW1JrJ111mrn: 

"llil!Jl"ll'ilmrZi-nu 

• >J1'11pum11fl1::V1i1"1.h::mfl (International 

Measurement Standard) flCUJ1'i11_!1t\n11lWI 

~ t1a>J1°1.11wim.h::L 'Ylf'lfl1flfl1>J-ii afln ~ .. n::'Vli1.J 

1.l1::1 'Ylfl u"'::il111fli.i"'l.nnm .yja L'V11i1ilri"1 fan • • 
L'liu n1an1JJ lii'mL1.1m::vd1,i1h::L'YlflLm11m1 

tltll.Jfofll>J~uiiryqpuJ'illn ~,)LUU>J1'il1j1U 

m11wi1::Vi11.J1.h:: L'Ylfl 

• lJ1"1,!1Un111flLL~'1'1!1~ (National Measure

ment Standard) flat11'il1,!1Um11'il~Lmum1 
r.1a1.1~utlflmiihhm~w1t'1~1::9i'u'lf1~1'Vl11i'lu1i 

" " 
'Vl1BL'll'i!Lfl'l~jii~wct'1 LYiaLUU~Uj1ULUn11' 
ri1'Vluflfi1tl'7iJ1 m 'I.ti U'3t11<il1j1um11'1 ~" ') 
a1~fo"IJitlfl'lJ8"'3tfi3..11fil~Lrlt11ia" 

• i.J1'11',!1Un11'1flB1-lB" (Reference Measure-. 
ment Standard) flil>J1911!1'Um71flYiri1'VIUfl 

1 id'.lu.lJ1m;nuL Yi a m11 Y\ t.11.1t11 mi1u'll a" 
" " 

lJ11f11j1um111fl 5u 'l "1v.1'1.11Jh.nrn'l!itlfl~ 
ri1'Vlulfl 1u.a..i~m'Vl1a~mu~~ri1'Vluwi 

• >J11f11j1Un11'l1111'li'11U (Working Measure-
... .... 4 0 

ment Standard) f'l8lJ11f11!1Un11'1Wl"ll.JU1lJ1 

biLuiu.h::~1 1~mf\uu>J19!1i1uv.1amiurnu .. 
Lfl~a.,,iiai'fl'Vl1a1::1.11.11fl 1vim..ln~L1ft'1,j°rnrnu 
L Y\v1.1>J1'i11num11" H"1un1.1>J1<;11i1um1 .. " 
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' amtiuuws3ntJWHJl11ii, 2548. ums3ntJ1t00Jnu. n!?JLnW'l. 
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• aiJnrntnTl1'ilrh tJ lau (Transfer Measurement • 
Device} m.nail.;ia1.lmm~HLuu~1mrn 1um1 • 
Lmarniim1111'il111um11.-i 

• 1a'ila1.;ia.;i1ma.;i (Certified Reference Mate-
• ' 
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-...::i.4 I .o:f A t ., -
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'hiLLU'l.L8mLa:m11Ja1J.nrnaaun~u1i"lJavri1 
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llVIJn 2 mr~'ilfll~V3.JW1j1Un71i''il'i1Wfl1'1UnT,-i1€J!Jtn!J1J 

• "1'il1!1Un11l'il l'1.L~1 (Intrinsic Measure

ment Standard} 'Vl111tJTIJJJ1'il1!1'1.m111'iln 

Ln'il;nna11u~l'\.L~1 LLa:mJu~~mwih1i"llav 
1h1n!JmHil"'Vl~aa11 

• 

• 

111'il1j1'UU!111Jii (Primary Measurement 
' 

Standard) 'VlllltJ nv111'il1!1lrn111'ilrn'1 af1J 

~u-;i1n~-liJ1:~1!i{~L~an 1'il um1'ilnfl.JnuV17a 

~'il~.J 1'il£J h1i~1L \t14m11'il~1.h1P1-;i1nm111 
~11.Wmf rltJl.J1m!lUnT~l'il ~l'Vl1UU'1111 rn~ 
Luu-oit'ilL~tnnu 

111mv1ur1Wia11ii (Secondary Measurement .. . " ' .. 
Standard) 'Vl111tJTI-31J1'il1v1Un111'il~-3~'il~-3 .. 

"lJa.Jm111rn'llu'ilL~t11nu 

'11'\.\ m 1a 8ULritJ1J 'VI !11 tJ TIJ "m 11.l D uWin1urn.1 

MdtiuL"lJ~1:u ~"lu.fruLL1nffi'1.Jm1J.J~11.Wmh:V1i1-lfi1 • 
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~11~w1fo::ia 1'Vl'L~r.iam11'il1!1nri1u.Ji· 

' .. 
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"lJ8J~Gln111'il 'lf-3f-11iln111'ilUU,UJ'l'lUlln1J'\.L£111J'lJ8-3'VIU1tln11 

1'1~t'lmi1 M1h:~nlj1urm1.lii~'Vl1a111mv1'\.Lm11?JaEi1J " ~ .. 
Lll"ln'il"li1.JmmmJLiitiu~'lfi~'ilYl1LU'ULanai1H1'ilt1m1aau 
L ii au LLqja:f1%" i:i H1uqjam11.1'11l LL ii uaum11'il 

,.t,,d ~f!n111'1-;i:'t~iifl111JV11J1!J V11n'l"a1i.111n 

1uJ'Vl1aa1"a"~m'il1v1um11~~nfl111lnnc;la"Lrn:'l<il'1um1 
~ ... ~ 

va111'11 m11JITT1J11irnaun~u'lc;im.J111'il1iY1t11~"Lllum1 

""~aV11.i1£Jm11m1nitv111'tu&fmi"1'U~·rnm11'1 1~w~1h 
~~ 

~1fi'ty1'14m1LLa'il-3fl111J"'"11naaun~u'lirrn1.11'111YJt11 

"lJB-3~·rnm11'il iJ1:nau~1u&f1u~1" ") ~"d 
• m111a11111n "au n ~u'tlilmJi.J1'il1ir1 u1 'ttl tJ-3 

'Yiu 1£Jm11" &f1u dn mtlt4 V1'41~m1J.J1u fl" 
'l!at1'lla.J"mulunmir1u1LLvi"'J!1~L'ilti'il1J ~" 
1l:ia..iwu1t111l~1Litum11~m'il1v1'\.\m11'il ... 
LL viJ'lniiiim11J a-11J11n "au n ~u'li mJ111'il1 
in v1 'ltla.JV1li1u m11?J 

• vi1-31'lim11.1ai1111t'laaun~u'l'1m-:1111'111Ylt11 

&f1uULi'.Jum1111u~'il'l!a11i1i.inwua.:ir1n~1u • 
~JLL~~1ir~flm11<il ~M1m11'il iaJ1.liiu~m1 

~ ~ ~ 

aamiiuu ua:amuiu.11'il1ir1tJ1LLviJ-a1~ lu 

m1Y11lia1~uiwuaJ1l1mpum11'ilmi:m1 
ff EltJL ii vu~l iL .y:j a af1Jfl 1111~11~'\.\1h:V111-3 
~am11'ilnu1.11'il1j1im111''ilu.vi"-a1~mtJci1u 

LL~: 'lli'll1'il'il au 
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"1~':i1'Vl a1tfli°hL6l~1f 1n1-w b ~:u 1vn1am~f11m~~-!le::ian am~~'U"1~':i ~1uau~1a1V11-a 
"" 

e1nf.J6l 1~ v~~1V1n':i':i:Uvrn1a~n 
' 

m~vrn'11'Vltnl"11?!(?11LL0~Lvw11'U10~ fatJ?1mu'U:i.nmivitnLb~.:i61j1~ (:i..n.) ?11:1.J11rit-.J~"1l?ll1l 
' 

eJ1'1B'1b v1e:i 1iLlJ'U?l11lJ1\Pl1~1'U1 'W f11"j \Wn'il?ltl'U ?11' 1-:i rrnm zjtl~'U bbn~nl11 n11n(?}n'U'Vl1'1fl11A1 ... 
tJm~~'UlJ1\Pl1~1'U~'UA1 B1Vl11 vhtrn t-.J'11~ Lbn~c.J~(?JDU!siieJ\Pl?l1Vlfn1l!Wm?l~fll'W1vlEJ b~eJ61(1toLJtJn'16U1 ... . 
'UeMt-in fl11'Vll1l?ltiU?l11"1nr11-:i ?111ue:i-:inmrn~ n1~l1l~\Pl1.W"11 bb'1~~·mfl11'Vll1l?ltl'U 1"1Vl~VIU'n 1 'W'W"11?!~ fl 

'U 

w1e:i:J.J 1-ifbU'Ll1 u b D flVJ1'1bb~:::1 u~u1v-:iflrun1wt.Jvi1'11 ~J!lfl bfl~\Pl1n11:1..J bbn~eJ(?l?l1Vlfl"J"JlJWn1?!~ fl 
' 'U ' 

b ~lJ fam?l1 'W fl11~'1t1tin w~t1lJV'UcJ'Ll~'Ll he.i'1e.i~vi Lbn~e.i~viilrusii'il1nt.J1~ b 'Vll"11 'Vlv 

t.J 1::: b 'VI 1"11 'Vl ti'U e:i.:i b 11 ~ V111bll'l.Jt.J1::: b VJ l"1 ~ b ll'Ll~1 'Un TH-.J ~\Pl bLn :::'1-:i t1vfl~uA'1 th::: bn VJ ... 
b fl ~"11fl1 'rn bbn::: €l "1 ?l lVI f1':i 1lJ b ':i 1?lllJ1'H1 c.J ~\Pl Lb'1::: ~ ·:rn tl n fi•1HJ fl e.J '11lJ c.J ~\Pl n rusii1 vJ.W1 bb '1::: 

' 
€1 b~ nVJ':iffW n'1 11:1.JvY'le:i vi?11V1m1:1.J~ih~m?I~ m U'W~l'Lltb~ miu 1 t.JE1-:i~1.:Jth:::L VJl"1lJ1fllJ1tJ bb\Pl b 'W<J:::CJ:::'Vl"' -:i 

' 
~ ~l'Llll 1 ~m1:::wu11~~11 n11~~'U~'Llfi'1 vi~e:i m1~1:wtl1~ufi'1Lbn:::t-.J~1P1nrusii:u1 mh::: b'V11311 vw 
L.LJ'1t.J1::: b'Vll"11(?lmuw1~r1rl'1e:i~1'1?1V1n1wtJ bu ~iJm\Pl1~1'U 1 'Llrn1m1'il?lt1'U~b -lill-:i1vi b-ci'U :1.J1vi1~1u 

~ , ~ ~ 

Codex ~?!VIJ! 1W tJ 11tJ1 off1 'LI n11 n l'Vl'U (?11~ ~'\J?l11U'W b ~B'Wth::: bfl'Vl CJ1U11U ~\Pl ':i¥l"lj1 'LI tr flt.Jn L~ 
' 'U 

Vl~uoLJ Bfl1Vl'UVI Ro HS ~11v11m~€l'1fl111 oU?l11~ b U'\.JeJ'Ll\9l':i1CJ 1 'LleJUn':itULfl~tl'l L m vl.W1bbn:::i) L~ nwrnun'1 
' 

~i1rn1~1ll 1 -b'vi1e:i~1nl1l'lJhnrum11 -b'?111B''Llm1tJ b "liu ?111 faV1:::v11.Jn Lbf1V1Lilt.1ll \Pl:::A'11uc.i~"1.flrueVi 
L U'Ll l'lu n11\Pl11'ilWUn11tl 'Wb ~f)'\.J'(J ti'! ?l 1)~~~1'1 1 v\'11m'VlEJli1'8'1 ~qi b~ tJ\j'1A1n11'1.:iern n hJ 
Vl~B Lnvi rn1?l~~V11 'Llrn1A'1'U1 v ?1~1.:im1m~ffvnm uu~1'W1'Llll1 n 

' 
tl'nl11"11i'VlCJ1"Uv.:i :i.n.1~wmv1:1..JPin~1 i~v b~8\P\Buh'Vl~ bL'1:::-tl1mLm-uuqiV11 b~8.:i:u1n 

b 'Ll U 'il ~ U '\.J W 'U l 1 ~ 8 '1 tJ lj U~ n 11 'Vl (?}?I tl '\J ~ iJ VI U 1~1ufl11 l b fl 11::: ~VI 1 ?111 tJ 'UL~ tl 'LI 

V11ei?l11M nA'1-:im~1d ~iimib 'Ll 1 VJCJ-;ij1'U1'Wll1 fl n11 lvoo bb ~.:il'l8.:i 1-ti1?1vie)1'1B-:i 1 uflwu1um1VJ(?l?f CJ'U 
'U • 

I ii ii I I 

b Wel 1 m 'Ufl11f'.l'UEJ'U~.:Ji5n11i bfl':i1::;~bb'1:::'Vl~~BU Vl1tibblJf11::;~'11 m 'Ufl1"J"111v?lv'l.J bfl~tJ'1j'jtJVi1-ti 

1 'Ll mwi11vl'~wh 611~ 1vm~1u1viaj~B~tl1b.if1v1n~1.:J1J1::; L V!Pi zj,:iih1m~-:i bb'1:::~ei-:i 1i1:::u::;b1mu1u 

1 'W m1~.:J~eivt~v'l11 L-U'11M181.:i8-:ib V1~1Ju b~ei b ';jli:.Ja\911vi'b8.:i~m.Jl'i'ei'1"1Bu 1 vVJt! fll';j 1-ti'11u 1~~ n-~1 
' 

fl1':iU1l-li1'il1fl~1'1 tJ1::: b 'V1131 bb U'Lltl'Ll bb~ ~ :W1. n b U'U VIU1 U'11'U1~ ~'IJ"lj 1 ~ ~iJl.11 (91 'j~1 'U b U'Ll~ Utill-ru ... 
1 'Ll1::;~u?11n~ zj'1'il:::btlum1?11'1'1ri11:LJu1b zj8~v 1 itJ1::: b'Vll3!~1-:i 1 ~uh 1~nu~~m11'vibbn:::'Vl~?18u 
-uv.:i~ti'1tl!)u~m1~1-:i 1 e:i~1-:ibbi.lt1tiu 

~ 1 tJ :w 1 \Pl 11 VJ u 1 b fl i1 bb 6) dh [l 1 w '1J eJ '1 :w 1 . 1 v1 i1 f) 1 "J t-J ~ M l ?I ~ e) 1 '1 B '1 b ~ eJ lJ 11 tl ~ -r u 
' 

f111:w\9le:i-:irn1'1JeJ'1fl1A~1'W~1-:J 1 B~1'1~m~8'1 n1v11'i'~B'Vl1~fl1':iA1 Thailand Reference Material 

(TRM) 1(?} tJl?IVleJ 1'1B'1~ t!.J~ \91t18 mn ~1 '1~ ~ei?111'1:::n1Ull1 \911~1t1'11vt-run111 bfl11~~?111u ei.:i nu 
' ' "" 

bb'1~n1~(1tPl\911W"ll bbn::: l?IVI eJ1'1B'11U18-:i 1w~b:WB1'11 Vl-ru f11)Vl Vl?IB'U L'1VI::: 'VIU f) ~ t-.J ~\Pl b ~ v 1 ~ 
'U ' 

~ei'l'll!}u~ rn1'Vl~?1vu 1 -ti'L uu?111a1.:i a-:i:J.J11111~11.J 1 'Wm1~ bm1:::~bw:::'VlV1?18u?11Tuei~n'W bbn~ n1~(9) 

~M 1W"ll~Mnr11'11 'WW"lj tr flt-rn 1~ bbn~ m1'VlV1?1eiuV11tJ~:w1 ru faV1:::V1tl'n~tl'Ll b ~v'Ll 1 tJ{?)'1e:i ci1'1Yl~1?1~ n 
'U 

vY.:idb v18 L ll'U n11?! ~1.:i ri11:wiJ1 L ~vn v '1vifl11?1vu t! v'U n ~u"Uv~ tJn n 111 (?11 tJ e1-:i ~1-:ith::: L 'Ylfl 

B'uv:::tl 11 tJ~ ri11:w 1~ L tJ~tJU'Vl1'1f11':iLL ~'1~1.J'Vl1-:i m1r11 m1~.:ivvn 1VICJl?I~ el'1-:iB-:ivl'-:in~11i1 rirum.iu~ b~'W ,.. , , 
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~ LJ fl ·rn 'lJIOl mJ'Vl nth~ bfl'Vl"UB~?l1JVi \9) B~ fl1J(}'l11:Y1 V) €l m1-:i v-:iii':i1fllfl n n11fl1JU1 b .LJ'1 '11 n ~1\IU':i~ b Vl~ 
' ' 'U 

bb'1~?11lJ1Jfl b ~:w~nv.n1'W"LJei~~ei~ul]u~ n1J'Vl~?leiu 1 ~ b u'W~ve:i:w<Ju1 'WJ::: ~u?11 n'1 b ~e:itJ1~ 1CJ"lltl 
1 u n1J\91'n"il?leiu~uf\1~.:itl1b-if1 bb'1:::i.1~m:i n ~"il~ b uumJ fi':w fl'jti-:i~u~1flfl 1 m~-ruf111:wu~e:i111.i1 v 

' 'U 

1urnJeitJ1.nflbb'1~U~bnfl~'WA1~-'.l1 ubb'1~~1~th~b 'Vlfl 
' 

ue:in"i11nd ?lmuuti',:iiJ1?1~e1-:iB.:i~u 1 ,mti11'1zje:i'Vl1\lm1fi'1 TRM ~.:i'Vl1-:i~1uei1t11J 
~.:ibnvi6\'e:i:w ~1'Ufl1Jbl'rm6 e:i1Vi 1?lVIB1\IB-'.lb~eivi·n"i11~1"11fl11:wvi11u 1'?lviB'1.:iB-:ib~BV1J1'1tl~:i.nru 

' ' 
bbFl ~ biJ v:w 1u-if11 ?11·rn:::;;:i1vuv.J b v.Je:ii~1vrru1~fi1fl11m uu nJ~-b u?l "1W1 b ~ene:i.:i-ru n 1J 1-tl-:i1t1 

'U v'l ~B\IU lJ u~ n1 Jl bfl11::: ~ bb'1 :::'VJ~ ?le:JU~ b ~:W:W1 n~'U bb'1 ~ Vl'11 fl'V1'11 tJ?l1"LJ1 n1 ':ilVI b Yle:i b Utl 
'V1'1ntJJ~ nu:w1\91J'11u~uioi'1"LJe:i-:i 1vm1 ~vr~ b Viv:wnuu1u1tb~ b vi121 ... 
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n 1~ 'Vl 11\ll'Vl CJ1P11Md bU'l ~ b 'Vl fl 1ufa8 ?I fl 1uu:u1 vi11'Vl v1 bb vt\1"111 ~ (in.) hH\rnuir~ • 
\l'UU1~:U1tu"il1fl1']U1;;:t'<\l1'UTU b~'UffJ1 700 ~TU'U1'Vl 1 'Ufl11?1~1\lfJ1fl11'MfJ\ltli)u~ n11\911u:u1vi11'VlCJ1 

'Vl 1\11,riiJ bb;;:t ~;a1n1'V'l vi1.:i?I ~1\lenA11b~e:i1-ir 1, U'U?1mu~6'11vi-ru m1c.i~ vii' ?!vi eY1\IB\I bbn~1?1vieY1.:iB.:i-ru·H:i\I 
• • 

vi 1:u:u1vi1 :01'Ll?l1 mi b ~e:i ~WlU ruvn f\1)'1J11'l l,l,f);;:t'Ui'?l l'leJ1\I a\I bb'1~lMlB1\1 B\11UTv.:J ~~ fj-:J 111bif1"il1 n 
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