
l.IV11lV181~t.1 b VlFl b 'Ufa ~v-r~~~Bl.I bn~Tl'l1~'UF11b VIUB iim1l.l'lh~?1\lrl~~~~~BF11nru6t'i':i1Em1':i bfl~v.:i':i11111..1 
' 

mtlfl bt91':ialfltl (Raman Spectrometer) ~1\.11\.1 1 bfl~v.:i 
~ii~Vlfib?l'UV11F11~~i;i'B\liiF1W?ll.l'lJ°11 vi'\l~B 1 tJif 
~ ' 
1. bU'U~iim'li'V'l'lJ1t.J~?l~~?IB'lJ11F11~Bvi'\ln~T1 

~ ' 
2. 1:iJbU'U~~rim~'l.JzjB 1 i1 'UiJru'll11t.1zjB~~\l\11'U'lJB\IV11\111'lln11 bbG'l~ 1~bb'1'1L1t.J'UzjBbb~1 

'lJ 'lJ 'I v 'U 

3. hJ bU'Um~1u bBn~VlBVl1BF111l.lrll.lfl'U zj\IB1~tlfi b6'15hfovl.l~'Ul"l1G'l1 Vlt.J bl'Ubb~1:0'lJ1G'l'lJB\l~b?l'UB11F111~ii 
'\I 'I d.J dJI 'U 

ri1~\l 1 ~?IG'l~~V1BF111l.lri'l.ln'Ub-li'U11t!'U 
' 

4. bU'U~iii;JG'lU1~ bt.1'lltl11l.ln'Un'l.J~b?l'UB11t.J~'U boiJ1 b?l'UB11F111 ~bbril.IV11lVlt.11~t.JbV1F1 b 'U fa~'V'l1~~Bl.I Ln~1 
~ ~ 

'V'l1~'UF11b VIUB ru 1''Utl1~ml"l?IBU11F11 Vl1B 1:iJL U'U~m~v11m1eY'UbU'Um1-rr~'lJ11\ln11bb oU\l-rrm1F11 B~1\lbU'U511l.I 1 'U 
~ ,, ,, ,, 

.. QJ "" 

n116'1B'l.J11F11~BF11\l'U 

5. ~tl1~6'1\lrl~~ b?l'U B11F11 ~~ l'i'v'liiFlW?ll.liJM \;l1l.JU1~n11"1 F1W~n11l.I n11U B\lfl'U bbG'l~tl11utl11l.I m 1 
~ ' 

Vl~~\;lbbvl\l'll1M \;l1l.JVIU\l~B~ tl'l!0028/10009 G'l\ll'U~ 26 ii'U1Fll.I 2555 b~B\I Vl~mnru.fibbG'l~lTin11~~vl1bbG'l~ 
' 
bb?l~\liJ ru'll11 t.1m11u~1 t.1'lJB\l bF11\lm1~u F1FlG'lVl1vD M'lJFlFlm U'Ul°i~ru ru1 nuV1il1 t.J\11'U'lJB\11:o 'V'l .l"I. 2554 1~ t.1ii 

V IV 'I 'I 'U V v d.11 

"" QJ "" 11t.JG'l~bBt.J~~\l'U 

( 1) UF1FlG'lV11v'LlMuFlflG'l~~~b-ii'1 bU'Ul°i~ruru1 l'i'v'l 1:iJvt.1'1 'U:o1'U~ bU'Um:iJ bb?1~\liJru'll11t.11m1t.1~1t.1V11B 
'I 'I 'lJ V CV 'lJ dJll 'IJ V 

bb?1~\liJru'll11 t.11m1t.1~1t.11:iJrinl'i'v\IF11'1.J ~1'U 1 'U?111~?!1 fi'ru 
v ~ v 

(2) UF1FlG'lVl1vD MU FlFlG'l~~~ b -ii'1 b U'Ul°i~ru ru1 nuV1il1t.1\11'U'lJB\11:o zj\l t~v\'1 b 'Ll'Um1~~~B~~'11\1~1 t.1 
'I 'I 'U QI v dJI 

1~'1.J'lJ~b~nV11B'Lln~ (e-Government Procurement : e-GP) ~B\IG'l\IVl~b'l'.it.i'U1'U1~uu~b~nV11v'Lln~ 'lJB\I 

ml.liJru'linG'l1\I ~ bl'l.J 1~1'll"l'U~~~~B~~'11\lmF11:o 
v ~ ~ 

(3) fi~ruru1 l'i'v\11u ~1 t.1 b~'U~1'UiJ ru'll b~'U~1 nm~ bb?111 t.11''1.J b i''U bL~m 11u ~1 t.1 b~'U bb~G'l~Fl~ \I zj'liil.IG'll°i11:iJ 
'U ILi QI QI 'U 

Lfl'U?l1l.IVl~'U'l.J1Vll°i~ruru1 v1~1u b U'Ub~'U?l~tit~ 
~ v v 

m1~~~B Fl ~\Id~ ~ii m 1G'l\l'U1l.I 1 'U ~'Y ty1V11v-ii' B i;i nG'l\I b U'UVIU\l~B 1~ ~B b~B'V'l1~11'l!iJ ty t"Q'M\l'l.Jtl 1~m ru11 t.1 ~1 tJ 

tl1~~1tJ\lutl1~mru 'V'l.1'1. 2560 iii;JG'l1offiJ\lfi'u Lrn~1~1u~~?111\lutl1~mru11t.1~1t.1tl1~~1tJ\lutl1~mru 'V'l.l"I. 2560 

~1n?f1tl' mutl 1~l.I 1 ru bb~1?!1V11'1.J mru~1:iJ1~1u n 11~ ~ ?111\1'1.JU 1~l.11 ru11 t.1~1tJb~Bn11~~vn1 'UF1~\I vi''I n~ 11 G'i1'U 11'1! n 11 

?11m1rit.1m~nm1..r~vn1~ 

tl1Vl'U~~'U~B\1?1Bm1F11 L'IJ1'1J~ 18 t91fl1fl11 2559 ti~1'1J~ 27 t91fl1fl11 2559 ~\lbb~ b1fl1 09.00 - 15.30 u. 
i i 

ru \11'U'W?l~'1 ?!1tl'n\ITUF1W'l.J~ FlW~lVlt.111"116'1\;l4tl1~~n~ bbG'l~tl1Vl'U~blJ~~B\11'1.Jb?l'UB11F111'U1'U~ 28 ~fl1fl1! 2559 
" d "1 II .t A fl fl ~~LL~L1a1 13.00 u. LthJ\11'Y tJ ru V1t1~th~-q11 203 "!fu 2 t11F11':iF1ru~1V1E11f11at91-:;tJ-:;~~nt91 



,K d 
rnnm1ae:iu11f116llm~"ll'VI 0029/2559 .. 

QI ~ QI' ~ 

11EJn11~'16llelfl1.flW6fl • 
\Pl1:1JU1~n1fl:IJ'V111'VIEJ1~EJL 'Vlfl 1 'LI faaw1~~V:IJLmhr'li~'UfliL 'YIUV 

., d 
~.:11'U'VI 18 \Pl~1fl:IJ 2559 • 

:WVl1l'Vl CJ1~ m 'Vlfl 1 'W fa V'W1~"ilel:W bfl~Tvrrn'Ufl'H V!Uel zj,:i~ el 1 tJdL~CJ n11 ":WVl1l'Vl m~CJ" ilf111:wtJ1~?1-:ir1 
"il~?lel'U11fl1~elf1Vltu'111eim1 Lfl~v.:i11:1.11'L!aL'llfl 1lPl1alfltJ (Raman Spectrometer) '11'L11'LI 1 Lfl~v.:i 

zj-:ivr?l~~"il~~eld~el-:ibl!'U 6llel-:lbbVl 6llel-:i1 V!lJ 1lJbflCJ1.U-:11'Umnel'U tlJb'U'U'lJel-:1 bn1bnu elCJ1 'U?lfl1'Wm .u-:i1'U 1~ 
' " 

Vl'UVi bbi;:t~i]~ ru~ n~ru~ bU'W1~~1-:i~1:w n1V1'U~ 111 'Ubel fl?l11?lel'U11fl1UU'Ud 1~ CJ ii.if el bb 'U~111Lbi;:t~oif el n1V1'U ~ 
~-:J~el1tJd .. 

1. rnna11LL 'Ll'U'Vl1me:ina11ae:iunfl1 

i.1 11CJfl~LaCJ~flru~n~ru~Lui"11~ 
' 

1.2 bb'U'Ub'Ub?l'Uel11fl1 

"' 1.3 bbuu~ruru1~eJ6lJ1EJ ., ., 

i.4 bb'U'UV1'W'-:i~el~1tJ1~n'U 
(1) V1~ntJ1~n'U~t1Jt1J1 

1.5 'U'Vl'UCJ1:W 

( 1) ~ b?l'Uel11f11~il~i;:itJ1~ 1CJ'1Jtl~1:wn'U 
" 

(2) m1-rr~6ll11-:im1 Lb ~-:i-rr'U11fl1el ~1-:J b U'Uli11:w 
., ... 

1.6 bb'U'U'Ut1)'1Jbelfl?l11 

(1) Ut1J~Leln?111~1'UVi 1 

(2) ut1J~Leln?111~1'UVi 2 

.,.,. Ill 

2. f1rua:1.1u\Pl"llv.:i~La'L!e:i11fl1 
.. iJ 

2.1 bll'U~iim~'W6ll1CJ~?1~~?1elu11m~el~-:in'111 
" ' 

2.2 1lJLlJ'U~~tim~uzjel 11l 'Wuru~11CJzjel~~-:i-:11'U6llel-:J'Vl1-:111'1Jfl11 bbi;:t~ 1~Lb{i'-:i blCJ'Uzjmb~1 
'U \I 'I CV 'U 

2.3 1lJL lJ'Um~fobelfl~'VltVl~elfl11:W~:Wtl'U zj-:lell"iJUnb?fli 1lJCJel:W~'Ul"11fl 1 'VICJ b l'Ubb~~~'U1fl'llel-:l~b?l'Uel 
'U , d..J OJI 'U 

11f111~iir'hi-:i 1 ~?1i;:i~~'Vltfl11:w~:wn'UL-d'U11i!'U 
' 

2.4 1lJLtJ'U~il~i;:itJ1~ 1CJ'1Jtl~1:wn'Unu~b?l'Uel11CJ~'U~b.if1b?l'Uel11f11 1~bbn:wV111'Vlm~m'Vlfl1 'U fav 
" " 

'W1~"il el:W bfl ~ 1'W1~'U mL Viii el ru 1''WtJ1~ ml"!?! el'U 11 m Vl~el 1lJ b lJ'U~ m~v\'1m1eJ'U b lJ'U m1-rr~'lJ11-:i m1 Lb ~-:i-rr'U 11 fl1 
" el~1-:ibll'Uo11:w b 'Ufl11?lel'U11fl1~elfl~-:id 

2.5 ~tJ 1~?1-:iri' "il~ b?l'U m1m"il ~ ~ el-:iilflru?l:wu~ ~ 1:wtJ1~m l"l fl ru~ m1:w m1i'.1m n'U Lb fl ~tJ 11utJ 11&J m1 
" ' 

'Vl"il~~bb'IA-:1'1J1~ m:wVl'W'-:i~el~ tJ'1J 0028/10009 i;:i-:i1'U~ 26 ii'U1fl:W 2555 b~el-:i Vl~mnru'1LLfi~1Tim1~~v11Lbfl~ • 
bb?l ~ -:iu ru~11 CJ n11~u ~1 CJ'll el-:J 1fl1-:i fl11~'Uflflf!Vl~el'Ll ~u fl flfl b ll'U fi~ ru ru1 nuV1tl1 CJ-:J1'U6llel-:J~~ 'W .1"1.2554 1~ CJ ii 

QJ , , \I CV CV 0.S ,, ... ., ... 
11CJfl~belCJ~~-:l'U 



-2-

( 1) '4flfl~'Vf~eiil~'4flfl~~"il~b oU'1b ll'U~G1qity1<Xei~ bJei~ 1 'LI311'U~b ll'U0~bb?1~~uty~11CJ-ru11CJ~1CJ 
'Vf~ei bb?1~~uru~11 CJfo11CJzj1 CJ hlm1<X ei~fl1u~1'U L 'U?11w'11~ru ., " ., 

(2) Uflfl~'Vf~eiil ~u flfl~~"il~ boU1 b ll'Lifi~ru ru1nu'Vfil1 CJ~1'U·1m~-r:o zj~ 1~~1 b il'Lim1'<il ~~ei'<il~~1~ 
" 'I \I QJ Q.I d:.11 

~1 CJ1~tJtJBb~f1'meiilfl61 (e-Government Procurement : e-GP) <Xei~~~'Vl~bU CJ'U L 'U1~tJtJBb~fl'Vl1eJilfl616llei~ 

m:wuru~flm~ ~b1u 1611~1"1'U~'<il~~ei'<il~~1~n1fl~:o ., " ... 
(3) fiG1ruru1<Xei~~uzj1m~'LI~1'Uuru~ b~'U~1flm~bb?111CJl'U b i''LI bbl'im1-ru zj1 m~'Ubbl'i~~fl~~ Gii~il 

\I QJ QJ QJ 

:w~fi11~ bfl'U?l1:WV1d'Uu1V1fiG1ruru1 m"il~u b U'Ub~'LI?l~fi1~ 
\I \J CV QJ 

3. V1~mi1'L!n1iL~'L!vi1fl1 

~b?1'Um1m"i!~<Xei~ b?1'Umeifl?111V1~fl:o1'U~'U:w1'V'l{ei:wnu611ei~ 1 u b?1'Um1m 1~mbCJfl 11'Ueifl611ei~ 1 u b?l'Uei " ... 
11ri1blltJ 2 ~1tJ fla 

3.1 l.'i1'U~ 1 ei~1~ueiCJ<Xei~:Wbeifl?111 ~~l'iei hJd 
(1) L'Umru~b?1'Uei11mbll'Uil~uflfl~ " . 

(fl) Vf 1~Vf'Ul.'i1'U?11~ ruV1~eiVf 1~Vf'Ul.'i1'U"il 1 n~ 1 Vf~'LI'11 b 'U1V1i!~~ei fo1ei~m1"i1 ~'VI~ bu CJ'Liil ~ . ., . 
QJ ..:::ii 4 II I II QJ !lei 0 ii QJ 0 I.I 

tJ flfl~ Uru'l!11 CJ'l!eJ'Vf'U?l'"J'Ui;.J"iJ ~fl11t:..l:WeJ1'U1"ilfl1tJfl:W 'V'lW:W1tJ1eJ~?l1 b 'U1tl fll?l el~ 
'I QJ 'I \I 'U 'I \I 

(°ll) u~~'Vl"il1n~ 'Vf~ei u~~'Vl:wV11'l!'U"il1n~ 1 Vf~'U'11b'U1V!ir~~ei~u1ei~m1"il~'Vl~buCJ'U 
il~uflfl~ V1i!~~eiu~flru~?1'U6 uru~11CJzjeim1:wm1~'<il~m1 ~:Wrl1'U1"ilfl1ufl:w bb~~uru~~~eiVf'U11CJ 1 mu 'V'l{ei:w 

, lU \I \I 'I QJ 'U " QJ 

fo1ei~'11b'U1tlfl~m 
" 

(2) 1 'Limru~b?1'Uei11mb ll'Uuflfl~u11:w~1 " . 
(fl) ~ b?l'U ei11m b tJ 'LI u fl fl~u11:w m 'Vf~eJfl ru ~u fl fl~~1~1"1iil ~ Uflfl~ 1Vf~'LI'11b'LI1u 1?11 

'U 'I 'I " 

th~"il 1~1tl 1~'l!1'l!'U '11 b 'U1oUB l?1 fl~~~ bb?I ~~ ~~fl11 b oU1 b lJ 'UVl'U l.'i1'U ( ~1:rl) '11b'LI1u 1?11tl 1~"il 1~1tl1~'l!1'l!'U°ll e:i ~ ~ b lJ 'LI . " 
i.I I IJ' QJ 0 II 

'Vf'U?l'"J'U 'V'l1eJ:w1tJ1eJ~?l1 b 'U1tl fll?lf)~ . " 
(3) 1 'Limru~b?1'Um1fl1bll'U~~1:wri'1 

" " 
(fl) ~b?l'UeJ11fl1b U'U~ b?l'Ue:i11fl1~1:wn'U 1 'LI:o1'LI~~~1:wri'1 1 Vf~'LI'11b 'U1~ruru16lle:i~m1b-U1~1:w 

\I 'U d.I 'U 

ri'1'11 b 'U1umtl1~"il1~1tl1~'l!1'l!'U6lle:i~~~1:wri'1 1'Umru~~b-U1~1:wri'1~1CJ1~ bU'UtJflfl~u11:w~1 ~m~~e:i~ru'l!1~1 'VlCJ 
'lJ \I II CV 

tl1 Vf~'U'11m1V1i!~~m~'U'Vl1~ V1~ei~~1:wri'1~1CJ 1~bll'Uil~uflfl~ 1 Vf~'Ube:ifl?111 m:w~1~u111 'LI o) 'V'l{e:i:w~u1e:i~ " . . 
0 ,, 

?11 b 'U1tlfll?lf)~ 
" 

..::ii .c:::'ill I .::::t. 

'VI~ bu CJ'Um~:w~ m b 'V'l:W 
" 

(s) '\Jty~be:ifl?111l.'i1'U'Vi 1 ~~'Vf:w~ 1Vf~'U'V'l{e:i:wnu6'/le:i~1 rn?l'Ue:i11m 1?11:wbb uu 1 'LI-D'ei i.6 (1) 

3.2 l.'i1'U~ 2 e:i~1~ue:iCJ<Xe:i~:rlrnfl?111~~1'ie:i 1 ud 
(1) bbfl1?1m~e:imb~~'Vf~mbuu1tl11CJm1~~b~CJ~flru~fl~ru~m'V'l1~ m:w-Ue:i 4.4 " . 
(2) Vii!~~ ei:we:iu rl1'U 1"ilzj~:u ~e:i1mbb?11?1:wli 1?11:w fl!JV1:w1CJ 1 'LI mru~ ~ b?1'Ue:i11m:w eiurl1'U1"il 1 VI 

Uflfl~~'U~~'U1:W 1'LI1 tJb?l'UeJ11f11 bb 'Vl'U • 
(3) '\Jty~be:ifl?111l.'i1'U~ 2 ~~'Vf:w~~1~~'U'V'l{e:i:wnu6'/le:i~1 rn?1'Ue:i11m 1?11:Wbbuu 1 'LI-D'e:i 1.6 (2) 

3.3 6'/lm 1 Ub?1'Ue:i11m tl1~fle:iu~1CJ1 tJb?l'Ue:i11m6llei~:wV111'VlCJ1~CJ bb~~'\Jru~11CJ~~bBCJ~~"'~ ., . 



-3-

4. nTnauv11fl1 

4.1 ~b?f'UB11fl1~B\l~'Ub?f'UB11fl1 l'rnJbb 'U'U~fl1V!'U\>l 1 n 'UbBfl?f11?fB'U11fl1d L\>lEJ1~:Ub~B'U 1-111\>l 1 

~\l~'U bb'1 :::"iJ:::~ B\lfl1Bfl-1i'Bfl111Jtln~ B\lfl1'Ui;11'U '1\1'11EJlfozja~ b?f'UB11fl11 ~-ll\>lb "il'U'1'1'U1'Ub~'U~ b?f'UB"il:::~B\11:::'U 
I.I '\I \I Ill 

~1\ln'UVl\ll'i'1b'1"llbb'1:::l'i'1eYn~11\>lEJ1~:Um1"ll\>l'1'UV!~mbm"l1 vi1n:Um1"l1\>l'1'U ~m~11 bbm"ll b'IJ~EJ'Ubb'IJ'1\I "iJ:::~a\I 
" " '1\1'11EJi'.iBzjB~b?f'UB11fl1 'W~B11'\.J1:::Vl'Um1 (i;1'1:U) rhnu H~1EJ'Vlflbb'IA\I 

" ' 
4.2 ~ b?f'U B11fl1~ B\lb?f'UB11fl1b ll'Ub~'U'U1'Vl bb'1::: b?f'UB11fl1 b V1 EJ\111fl1 b~EJ1 L\>l EJb?f'UB11fl1111J bb'1::: 

V!~B11fl1~ am.h EJ bb'1:::V!~B~B11EJfl11 ~11J b~B'U 1"ll~1:::'U11Vf 1EJ1 u b?f'UB11fl11 ~tlfl~B\I ~\ld11m1111~ b?f'UB 
' " "il:::~a\1~1\ln'U~\11'11 L'1"ll LL'1:::vii!\l~a i;111'11L'1"llbb'1:::l'i'1vii!\l~a1~~1\ln'U 1 ~~al'l1vii!\l~m tl'U611fi'ru L\>l EJfi\>l11m1111 ., 

~\li'Uzj\11111ri1m;;~'1ri1L~1Jbb'1:::.rn;;mm5'U ri1"ll'U?i\I ri1"il\>l'Vl:::bDEJ'U bb'1:::ri11i~1EJ5'U1 ~\l'\.J1\I "il'Um:::vi'\l?i\I 

1JB'Ufl~.ii'ru6Vl1 ~ w flW:::1'Vl£11fl1a~ith:::~n~ 1JV111'Vl£11~Elb'Vlfl b 'U faEi-w1:::\le:uJLn~TV~i:::'l.!fliLVIUtl 

11fl1~La'l.!v\l:::~ei.:nauvn1V1'l.!flau11fl1 hhlm.1n-J1 90 1u'l1mL~1uLllf16lfv.:iavu11f11 1flv 

111£1 b 'LI rl1Vl'Ufla'l.!11fl1 ~ b?f'UB11fl1~ B\lfo ~\>l"11B'U11fl1~~'U 1~ b?f'UB 11 bb'1 :::"iJ :::t1B'U nT;ib?f'U eJ'nmiJ1~ 
" 

4.3 ~b?f'UB11fl1~B\lb?f'UBfl1'V!'U\>lb1'11 a.:i1Jv'UfliflW't'113hfl'U 45 1'Ll cU'Utlfl\11n1'Ll~.:l'l.!11Jb'U " ' --

4.4 ~b?f'Ua11ri1"il:::~a\l?i\ILLfl~~1~vnLL~:::V1~vLL'U'ULL~:::Lvna11tl1:::nvu~n-ttW:::Lil'W1:::"!Jv.:ifl1.t1w'1 " . 
~.:in~11ii'1.:i~'l.! 1ii1u1u 1 11vm1 1 '\.Jw~a111 'Ub?f'UB11m b~atJ1:::naum1~"iJ11ru11 'U1'Ubtl\>l6l!B\1~1EJV!~fl'l1'U 

"' 
~\lfl~11d11V11l'VlEJ1~EJ"iJ:::fi\>l 11b lJ'UbBn?f11"llB\l'Vl1\111"11fl11 

611vi-rrnbri~~1~an~ Lb 'U'U 1~~"il11ru1vi1m tl'U611 b 'U11'\.Jci1EJ"il:::~a\l-ru1a\1611 b 'U111 n~B\l L\>l EJ~:U eJ'1'U1"iJv\'1 
" " " 

-U~m111bb'Vl'Uil~uriri'1 V11nriru:::m111m1~"iJ11ru1i:.rnrn1?1a'U11m:Um111'\.J1:::?1\lri"lla\>l ~'UuU'Ubbfl~~1~an ~ 
' " " 

I .::!if !/ I Q.I i.I O .c:::il 

4.5 n B'U EJ'U6l!B \l?f B 'U 11 fl1 i:.Jb?f 'U B 11fl1fl11~ 11"il\>l11·:i?fruru1 bb'1 :::"ll B n1V!'U (>} 11 EJ '1::: LB EJ (>}fl ru 
'\I '\I ~ ~ , 

~n~ru:::bQ'W1::: "1'1 "1 1 ~~i;11'Ubb'1:::b-U'11"il bBfl?f11?fB'U11fl1~\IV!1J\>lb~EJtlB'U~"iJ:::~ fl'1\l~'U6l!B\l?IB'U11fl1~11J b~B'U 1"ll1 'U 

bBn?f11?fB'U11fl1 

4.6 ~b?f'UB11fl1"il:::~eJ.:J~'U6l!B\l?fB'U11fl1~tJ\>li:.Jilfl6l!B\lb~EJ'U~BEJ~1'V!U16l!B\1'1\I '\.J1:::u1'UbU\>l6l!B\l?fB'U 
" 

11ri16ffa m.ilrusvh1EJfl11 11vm1 bfl~v.:1111l1'L!abtlfl1~1a1fltl (Raman Spectrometer) lil1u1'l.! 1 bfl~v.:i 
' 

L\>lEJ1:::uHV1u16l!B\1111rnauv11fl1~11Jrnna11avu11f11b~"ll~ 0029/2559 ~'l.!~m..ij'1V1.U1~-W'af! 1u1u~ 18 ' . • v 
.tel Q,/ Q I Q.t QJ 

~~1fl1J 2559 IH1'U'VI 27 ~~1fl1J 2559 1:::Vl11.:lb1~1 9.00-15.30 'U. W .:11'U'Wi;ffli "!f'U 1 tl1fl11flW::: , "' , 
... "tl tf 
1'VIV1fl1a~11:::vn~ • 

L~v.Wun1V1'l.!fl L 1~1~'l.!6lfv.:iavu11fl1 bL~1 \!::: liii'u6lfv.:iavu11f11 Lf!V L~fl"ll1fl 
4. 1 m1man 1 u b?t'U a11m~ b?t'U a11ri1~ a\I mam1EJ'1 :::La EJ\>l~111uru~11EJ'1::: bBEJfl'W'?t\>l ~Lb 'U'UVf 1 EJ " ., ' 

w~a111 'U b?f'U m1md V11n'W'?t\>ltT'U:UV!m EJ11EJ m1'\.J1:::nau n'U b tl'U'Vl~\1"11\>l 1 ~ma m1EJ'1:::bBEJ\>l1 ~m'U i;11'U ~111 
' ' 

ba n?111 L\>lEJ bbEJ n bb~'1 :::11EJ m11 ~-l!\>l b"il'U w~a11~\I bb 'U'U bbfl~~1~ an"lla\1-W?f \>l L\>l EJn1V!'U\>lV!m EJ b'1"ll Lanm1n1nu~1 EJ 
' 

riru:::m11Jfl11 btl\>l6l!B\l?f B'U11fl1"il::: 1~~"il11fl.!11 'U b?f'U B11fl1"llB\I~ b?f'UB11fl1 ~1~ fl1Bfl11EJ'1::: bBEJ\>l~11JU ru~ " ., 
11EJ'1:::bBEJ\>l'W'?f \1) V!1fl~ b?f'UB11fl11~tJ~u1im11"iJ::: 1~?111!1111b~EJfl~B\l~'Vl~1\>l1 1 'Ufl11b?f'UB11fl1~\li'U 

fl tu::: fl111J fl11 b tJ \>l6l!B\l?f B'U11 fl1"il :::~ 1 b iJ'U fl11~11"il ?f B'Ufl flJ?f 1J'U°1i"llB\I~ b?f 'U B11fl1 bb~'1 :::11EJ'J1 b lJ'U~ 
' " " 

b?f'UB11fl1~:Ui:.J'1U1::: LEJ"11LJ~11Jn'Un'U~ b?f'UB11fl111EJ5'U~11J-1JB 1.5(1) fl.! 1'U'IJ1:::fl1131?fB'U11fl1V!~B 1~ bb'1::: 
" 

'\.J1:::fl113111 EJzjB~ b?f'U m1m~:U~V151(il-r'U fl11fl\>l b~ B fltlB'U fl11btl\>l6l!B\l1 'U b?f'UB11fl1 
" 
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'V!1mh1n!J~elflru~m1:wm1bb!;1~b lJ1?161lel.:J?ielu11mnffw 'Vl~el 1'W"Uru~~iim1blJ1?161lel.:11 u b?i'Wel11m 11ii 

~ b?i'W m1mm~vh m1B'Wb lJ'Wm 1-U'1?1"U11.:im1bb ~.:i-U''LJ11fl1el ~1.:i b lJw511:wm:w -tf el 1.5(2) bbi;i ~flru~m1:wm1 "1 b zjel 

11ii m1m~vh eJ'Wb U'W fl11oLJl?l"1!11.:J m1 bb ~.:JeLJ'W11fllel ~1.:i b U'Wu11:w flru~m1:w m1 "1"il~l'i'1?111 CJzjel~ b?i'W el1lfl111 CJ,r'W 
" 

el el n"il 1 n m1 b U'W~ b?i'W e:i11fl 1 bb!;1~'lh~fl1l"l11 CJzjel~ b?i'W e:i 11 fll~ii ~'Vl5hi'~u m1fl' l?l b~el n bb!;1~:W'Vlll 'Vl CJ 1~ CJ "il ~ 
" " 

'W"il11ru1i;i.:i 1 'Vl~~ b?i'W e:i11fl1~.:in~11 b U'W~~.:i.:11'1.J b 1mb~ flru~ m1:wm1"'l"il~ii°J"il~CJ1~11~ b?i'W e:i11fl1i!'Wb U'W~~1 Vi 
'U 'U 'U 'U 

fl11:w~1:wiim umh~ 1CJ"11tl ~ e:im1-W"il11ru1"Ue:i.:1V11.:111"11m1bb!;1 ~:m~ b U'WITT b~:w 1 Vfiim1m~v'h~.:in~11 
" ~ b?i'W e:i11fl1~t1n\911?111 CJzje:Je:ieln"il1 n m1 b U'W~ b?i'Wel11fl1 b 'V'l11~ b 'Vl\>l b U'W~ b?i'W e:i11fl1~iii:.Jm.h~ 1CJ"11tl 

'U 'll 'U 'I 'U 

~1:Wtl'Wtl'U~b?i'Wm1m11CJ5'W ru l'W'lh~fl1f'l?ie:iu11fl1 'Vl~mlJ'W~b?i'WB11fl1~m~vhm1eJ''WbU'Wfl11eLJl?l"1!11.:Jfl11 
" " 

bb ~.:i-U''W11mel ~1.:i b lJ'Wu11:w m"ilel'Vlu1ru f11?i'.:i~.:in~11~ele:i6m1u ~.fl1 CJ1 'W 3 1'W i!u bb~1'W~1~~rnb-.il.:i"il1 n • 
flill~fl11:Wfl11 b lJ1?161le:J.:J?iB'U11fl1 m1iiJ "il~CJB'Vlu1ru"1JB.:JBBfl11'U~ Vf~e:i b U'W~?il?l • • 

flru~ m1:wm1~u bbi;i~ bll1?161lel.:J?i e:iu 11fl1 "il ~ b tJ 1?161le:i.:i 1 u b?i'W e:i11fl1"1Jel.:J~ b?i'Wel11m~ii~'VIB1~~um1 
" fll?lb~e:inlil.:inci11-tf1.:i~'Wb'U1''U~ 28 111i;,1fUJ 2559 L1i;,1 13.00 'U. w ~ei.:it11::"l1:1.1 203 ~'LI 2 ei1f111 78 , , 

""' d'ol d' ""'., 'f'f"" II .., 
flW::1'VIEl1f11ii'l\111 u1::~n\11 :IJV111'VIEJ1i;,m 'Vlfl b 'U bi;,EJ'W1::;JeJ:IJ mi;,1-w1::'L!fl1L Vl'UeJ 

m1~'Wel'Vlu1rum:w111fl 5 ~ e:i:w hlb um vt\>11 Vfiim1"UCJ1CJ1::CJ ~ ni;i1m1blll?l61le:i.:i1 rn?l'W e:i11m b 1mb~ • • 
BBfl11'U ~'W"il11ill1 bi1'Wllfl11"1JCJ1CJ1::: CJ~ b1!;11~.:Jn~11 "il~b U'W'lh::: 1CJ"l1Ubbn'Vl1.:111"11fl11B~1.:J fil.:i bb!;1~ 1 'W mru~ 
BBfl11'U ~'W"il11illlb i1'W~1 CJ tl'Ufllfll?l~l'W"1JB.:J~el'Vl61ru bb!;1 ~b i1'W11fl11CJn b~ nfl11blll?l61JB.:J1 'U b?i'W B11fl1 ~1~ ". 
~1b i°J'Wm11 u bb~1"il:::b lJ'W'l.J1::: 1CJ"11Ubbn'Vl1.:i11"11m1 1Vfel6m1u~iieJ'1'W1"ilCJm~nm1blJ1?161le:i.:i1 rn?1'Wel11fl1~.:im~111~ 

5. Vl~mnw'1LLi;,::~'V151'Llm1~;i11w111f11 

5.1 1 'Wrn1?1e:iu11fl1fl~.:id:wvt1i'VlCJl~CJ"il:::'W"iJ11ru11'11?1~'W~1CJ 11f1111:1.1 

5.2 '\Ill n~ b?i'W el1lfl111CJ11?1iiflru?1:w1J~hfon~ e:i.:1\>11:wie:i 2 'V!~e:i ~'WV!~ mn'W fl11b?i'W e:i11fl1 hfon~e:i.:i 
'U q 'U d.11 'U 

'V!~B hJmuli'1'W\>11:w-tfel 3 'V!~B~'W61JB.:J?le:iu11m hfon~el.:im:w-tle:i 4 bb~1 flru:::m1:wm1"1"il::: hJ~u'W"il11ru111fl1 
" "UB.:J~ b?i'We:i11fl111CJi!'W b 1mb~ b lJ'Wiel~l?l'V'l!;111?l'Vl~e:J'Vl!;1.:J~ \?lb ~CJ.:Jb~ m.Je:i CJ 'Vl~B~l?l'V'l!;111?11 'l.J"il1n b1e:i'W 1 "U-tf e:i rll'Vl'Wl?l 

" 11CJ!;1~bBCJl?l 1 'W~1'W~lJ1 '1i?111:::~1fl'qi ~.:idbU'V'll::: 1 'l.Jmru~'W"il11illlb i1'W11"il:::bU'WU1~ 1CJ"l1U~el:W'Vlll'VlCJ1~ m vhi!'W 

5 .3 :W'Vlll'VICJ1~CJ?i.:11'W~'VIBhJ'W"iJ11ill111fl1"1JB.:J~b?i'Wel11fl111?lCJ 1~iifl11~B'Wir'W 1'Wmru~.:i~e:i1 'lJd 
" 

( 1) 1~U11n!JzjB~ b?i'WB11fl111CJ,r'W 1'WDqj~~~'Ube:Jn?i11?ie:J'U11fll'Vl~B1 'W'Vl~n~l'Wfl11~'U beln?i11 

?iel'U11fl1 "1JB.:l:W'Vlll'VICJ1~CJ 

(2) 1~me:inzje:iiJ~'Uflfl!;1'V!~e:ii;i.:ii;i1CJiiBzjel~ b?i'WB11fl1B~1.:i'Vl'li.:ie:i~1.:i 11?1 'Vl~e:i~.:ivt:wl?l 1'W1 u b?i'WB . " 
11fl1 

(3) b?l'We:i11CJi;i~bB CJl?l bb\>ln~1.:i 1u"iJ1m1el'W1 "U~n1'Vl'W1?11 'Wrnn?111?1e:iu11fl1~b lJ'W?111:::~1fl'qi vt~elii 
i:.Ji;ivh 1Vibfi1?1m1:w1~ b 'l.J~CJ'U b~ m 'l.J~CJ'U bbn~ b?i'Wm1fl111CJ5'W 

" 
(4) 11fl1~b?i'We:iiim1 "1)\?li;iu \>ln b~:w bbm"U bU~CJmbui;i.:i 11?1CJ~b?1'We:i11miJ1~i;i.:imCJiie:izje:i 

" " 
'V'l~e:i:w'l.J1~v1um1 (li'1ii) n1ilu H 

5.4 1 'Wfl111'i'l?l~'Wfl11?iel'U11fl1 Vl~B 1 'Wfl11vllr,1'qjqj1 flill~n11:Wfl11~'Ubb!;1::: blJl?l61le:J.:J?iel'U11fl1 'Vl~el 

:W'Vlll'VlCJl~ CJii~'Vl51 'W~ b?i'Wel11fll;ff bb"il.:Jim VJ"il"il~.:J ?lm'V'l ~l'W~ vt~el-tf m VJ"il"il~.:J 5'1.J 11?1~b~ CJ1ie:i.:iilu b?i'Wm1m " ~ 

1~ :W'V!1l'Vl CJl~CJii~'VIB~"il::: 1~~u11m 'Vl~e:i 1~v11r,1ruru1'V!1n'V!~ n~1'W~.:in~111~iifl11:1JL'Vl:1J1~?i:w vt~e:i 1~ ., ., ~ 
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5.5 l.lvnl'VICJ1i;r CJVJ1.:i 11zj.:i~VJ5~-:u~ hifo11m~1?1viV1~ei11ri1V1~.:i11ri11vi V1~ei11m~ b?f'Uei~.:iVll.Jvin 
' 

1Jl bbf!~m-:u-W-:u11ru1b~einsSei 1 u'il1'U1'U V1~eJ'lJ'U1vi V1~mo'\Al1~11CJm1V1~.:i11CJm11vi V1~eim-:u-:u~CJm~nm1?1ffU 
11ri11viCJ bJ-W-:u11ru1-:ilvisBmf!CJ il1~ ?IV! bb~-:u~-W-:u11ru1 ~.:idb ~m.h~ bCJ'lltl'1Jei.:iVJ1.:i11'1lm1b lJ'U'11ri'ru bbf!~ 1 ~~ei11m1 

' v 

l'i'vi~'U'lJeJ'll.JVl1l'VI CJ1i;r m~vi'LJ1vi ~ b?f'Uei11ri1-:u~b~CJ n~ei.:ifi1b~CJVl1CJ1vi 'l iitJI 11l.J~'ll.JV111'VI mi;r CJ'W-:u11ru1CJ m~ n 

m1?f eiu11mbbfl~f!.:i 1 'VI~~ b?f'Uei11ri1b u'U~~.:i.:i1'U hJ-h-:u~ bU'U~b?f'Uei11mm~~um1ri'vi b~einVl~ei hlnlP11l.J V11nii 
'lJ 'lJ 'lJ 

b Vl\Pl~b zjei 1Jl11m1b?f'Uei 11ri1m~vh 1LJ1viCJ1lJ?f-:u~\Pl b °1i'Ufl11b?f'Uei11meY'Ub U'Ub ~-:u Vl~ei 1 offzjeiuririf!511l.JV11Vl~ffu~ 
' ' ' d ~ ll 

uririfi uririf!B'Ul.11 b?f'Uei11m bb 'Vl'U b li'WlPl'U 
' ' 

5.6 l 'U mru~LJ11nn-U'ei b ~':il':il~'l.fl1CJVli;r.:i-:u1n fl11btl V161lel'l?fel'U11\Pl1l1 ~b?f'Uel111"11~ii~'Vl51Jl1'u 
m1ri'vi b~einml.1~1JILJ1~m12111 CJzjeJ\Pl1l.J -Uei 4.6 b U'U~ b?f'Um1m~iit-ifi'Li1~ bCJ'lltl~1l.Jti''U ti'u~b?f'Um1m11CJ~'U 

'lJ 'lJ 

ru l'U'Li1~m121?1eiu11mV1~ei b U'U~ b?f'U ei11ri1~ m~vh fl11eJ'Ub U'U m1-n'vi'LJ11.:im1bb ~.:i-n''U11mei~ 1.:i b U'U511l.J ml.1-U'ei 
'lJ 

1. 5 l.JV11l'VI mi;r CJi'.irl1'U 1-:u~-:u ~ l'i' vi11 CJzjei~ b?f'U ei11m~ii~VJ51~1'u m1ri'vi b~ ei n (;).:in'111 eiei n-:u1 ni.J1~ m12111CJzjeJ\Pl 1l.J 
'lJ 

-Uei 4.6 bbfi~l.JV111VJmi;rCJ-:u~-W-:u11ru1f!.:i 1 'Vl~~b?f'Uei11ri111CJi!m U'U~~.:i.:i1'U 1 'WmrudV11nei6m1u~-W-:u11ru1 b ~'U11 
'lJ 'lJ 

m1CJ n b~nm1btlvi61lei.:i 1 u b?f'Uei11m~1 b iJ'Um11 'Li bb~1-:u~ b U'U'Li1~ bCJ'lltlbbnVJ1.:i11'1!m1ei ~1.:i ~.:i ei5m1u~iirl1'U1-:u 
CJm~nm1btlvi61lm 1 m?1'Uei11m(;).:in'1111~ 

0 ., JI 
6. nT~'Vl1i;truru16lfv"tl1£1 

ilill QI 

6.1 1 'Wmru~~'ll'U~m1?1eiu11m~.:il.Jeiu~.:i'1Jei.:i1~mut11'U .n1CJ1 'U 7 1uvhm1 '1Jei.:iVJ1.:i11'1lm1 
'lJ 

iru bb~l'U~v\'1-U'eilPl nf!.:isBei l.JVl1l'VI CJ1i;r CJ-:u~-W-:u11ru1-:ilviv11-U'eilPlnf!.:i b U'UVlir.:i~ei bb 'Vl'Um1v11?lt1Jt1J1 lP11l.Jbb uu?lt1Jt1J1 

(;).:i1~u 1 'U-uei 1.3 n1JJ 
' 

6.2 1 'Wmru~~'ll'U~m1?1eiu11ri11lJ?11m1t1~-:il.Jeiu~-:1'1Jei-:11Jlri1ut11'U .n1CJ1 'LI 5 1'Wv11m1 '1Jei-:1VJ1-:i 
'lJ 

11'1!m1 Vl~eJl.JVl1l'VICJ1i;rm ~'U111lJ?1l.Jm1-:ilviv11-U'eilPlnf!-:ibU'UV1ir.:i~ei\Pl1l.JoLJeJ 7 .1 ~'1l'U~m1?1eiu11ri1-:u~~ei-:iv11 
'lJ 

?f ruru1sBei'lJ1CJml.Jbb uu?f ruru1(;)-:i1~u 1 'W-U'ei 1.3 tl'Ul.JV11l'VICJ1i;r CJ.f11£JL'I..! 5 1'1..! iru'1vi-:u1n1'U~1Jl~rnb~'lbbf!~-:U~~ei-:i 
QI QI QI QI 'I 

11-:i'lll~n't.l~::o'l..!i;lruru1LU'l..!1'11'1..!1'l..!L~'l..!~vvfl:: s '1JeJ-:111ri1~-:i'1Jei.:i~?1eiu11m 1~ ~l.JVl1l'VICJ1i;r CJ vvi~ei 11 l 'U'lJru~v\'1 
?f ruru11viCJ 1 ~V1~n~1~ n'Wei~1-:1V1~-:iei~1-:i 1vi (;)-:i~ei 1 i.Jd 

v v 

(1) b~'U?fV! 

(2) b ~ri~5'U1m1i.:i~1CJ 1 ~bbfll.JVl1l'VICJ1i;rCJ 1vim U'Ub ~rlfl'll'U~~v11?lt1Jt1J1 V1~einei'UV1i!1iT'U 1lJ 

bfl'U 3 l'Uvl1fl11'1Jel'l'Vl1'111'1lfl11 

(3) V1tr-:i~eirr1LJ1~n'U'1Jel'lli'U1m1.n1CJ 1 'ULJ1~b 'Vll211 'VICJ \Pl1l.Jbb'U'UVltr.:i~eirr1LJ1~n'U (;).:i1~'41 'U -uei 

1.4(1) 

( 4) VliJ' 'I~ el rr 1D 1~ tl 'U 'LJ el 'l'U 11,;''VI b~'U 'VJ 'U el \Pl ?f 1 VI n11l.Jbb v1.:JD1~b'VI1211 'VJ CJ VI ~el 'U ~,;''VJ b~'U 'VI 'U 
' ' ' 

Vli;rn'Vl1''\Al~ ~1Jl~'UeJ'Uru1\Pl 1 ~LJ1~neiu n-:u fl11b~'U'Vl'U b ~elfl11'\Al1ru'll~ bbfl~LJ1~neJ'U51fl-:Urr1LJ1~n'U ml.J'Li1~fl1121 
'I QI 'I 'I 

'1Jei-:ili'U1m1bb t-1-:ii.J1~b VJ1211 'VICJ ;-:i 1Jlbb~.:izjm1CJ'U 1~~1'U11'1!m1~1-:i1VJ11u bb~11viCJei'41fll.J 1 m ilP11l.Jbb uuV1tr-:i~eirr1 
LJ1~ n'U(;)-:i1~u 1 'W-Vei i.40) 

'I Ill v v 

(5) ~'U5DlP11~;i'U1fi1'VICJV1i;rni.J1~ti''Ut1 -:u~fi'W1mviCJ1lJiivieirnifo 15 1'W iru'1vi-:u1n1'Uu~'ll'U~ 
~ 'lJ 

" m1?1eiu11m(~'LJ1CJ) oW'U-:u1n-Um~n~'U\Pl1l.J?ft1)t1)161iei'lJ1CJbb~1 

7. eJ\Pl~1f'i1tli'u 

fi1LJ~ummbuu?lt1Jt1)1sBei'lJ1CJ-U'ei 10 1~fi~f'i1tli'ue1lP!~1~vvfl:: 0.20 !Jiv1'1..! 
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8. m":ii'utl":i~O'Llfl"l111i1":i1?1'1.Jnwiv.:i • 
~'1f'U~fl11?1au11mzj\l 1~vhifai1P1mML U'U'VltJ\l~a 'Vl~av11~11Jt111sBa6U1CJm:wbb uu~\11~~ 1 'LI -ifo 1.3 

LL~1LL~mru~a\lfotlwn'Um1:wuflvda\16UB\l~\16UB\l~sSa6U1CJ~Ln1?1~'U hium.1n11 1 u U'ml'1?1'11n1y~~s5v 
i''U3Jtl'l.J bl?lCJ~6U1CJ~B\l~tJ~l?lfl1161JB:Wbb61l:Wbbm 6U 1m-ffm11~~~\lb~:W.fllCJ 1 'LI 7 l'UiJtJ()l?l"illnl'Um~~tJbb:il;ml:W 
61111\?ltJfl'V'l~B\I 

' 

9. "llva.:i1'UaV1'5l 'Llm":iba'Uv":i1f11 

9 .1 b~'U ri1~ ?11?1~1V1fo fl 11sSaf1~'ld1;J111 '11 n b~'U.:J'Utl":i~111 ru~111111 ~":im":in":i~~'LI m":itH'Vl'Ll"ll'Ll1 l?l 
'I , q 

L~n"llv.:ii'~u1~..t1tl":i~L'VIA ~11111~i'~11'Ll~'i 'lh~;hu.:iutl":i~111ru 2559 a a 

fl1'~~ (;)~eJfl~\ld "il~ij fl11'1\ltn:W 1 'W ~'1J'1J1'Vf1eio1Jei !Pl f1'1\I b U'U'V!tJ\l~ei 1i;l ~ei b~ eil~irn1~a!~L~1Hutl1~:1.11ru 
ii CO: G.I Q,,tl Q. Q.I Cl O.c:ill 

i;11:1n.n\9l":in1~W'i~lPJ'Y01":ifl.:JVJ'Y"ll'Y1~Lfln't!e>.:i1JU1fl'Vl'l ":i~L'Vlfl \9113.J:IJ(;lflN~'il:IJ'Y\91":i tl":i~;i1iJ.:imh~:1.nru 2559 

'11 nci'1ir mutJ 1~111 ru bb~1 b vhJ'W ci°1V!-Su mru~hJ1i;i'-Su m1~ (;)?f11\l'U't.b~111 ru11 t1zj1t1~\ln~11 b ~ei n11~(;)'Vf11 'Wfl~\ld 
:W'V!1l'VI CJ1~CJ?l11111flCJfl b~fl f111~(;)'Vf11i;l 

9 .2 L~a:wV111'VI m~CJ 1~~1?1L~aflcrb?1'Ua11m11CJ 11?11VfLu'Ucr"lnmL'1~1~1P1fl'1\lsSa~\16Umm:w?1au11fl1sSmL~1 i;11 
'U 'U 

cr6U1CJ"il ~~a\li\l'V!~B'W1~\16UB\l~\lfl~11 boLJ1:Wl"illfl~l'ltl1~ b 'Vil'! bb~~6UB\li!'U~ B\11.11 b oLJl:lJl b(;) CJ'Vll\I b~B 1 m~'U'Vl1\l~ij 
'U 

b~B 1 'VlCJ b~'UB~ bb~~?l11111tl 1VltJ~fl11fo6U'U1~m:W~~;'i:W'U\Pl~llfl11fl1~'Vl11'1fl:W'Ulfl:Wtl1~fl11'1rll'Vl'Ul?l crb?l'UB":i1fl1 
'U ~ 'U 

zj\I b U'U~6U1 CJ"il~~ a\ltl5u1i m:w fl!JV!:ll1ffJ1~1 CJ m1?i\I b?l~:W'V'l1ru'1!~'U11 ~\Id 
(1) Lb'<il'lm1i\l'Vl~ai11~\16UB\l~sSa6U1CJ~\lfl~11L .U1111"illfl~l\ltl1~b'Vll'!~am:wL:il1vi1n1CJ 1 'U 7 i''LI 

iru ~\I LL~l''LI~cr6U1 CJi\l'Vl~asSa6Ua\l"illfl ~1\ltl 1~ L 'Vll'f L 1'LI LL~ L ll'LI6UB\l~~;'i:W'U1P1~11fl11m~'Vl11\lfl:W'U1fl:wtl1~ml'f 
'U ~ 

CJflb 1'LI 1 VltJ11'Vlfl bl?lCJb~B~'U 1~ 
' 

(2) ~(;) fl111 Vf~\16UB\l~sSa~\lfl~11u11'Vlfl Ll?lm~a 1 'Vl CJ 'Vl~m~a~ii~'Vl5L'li'Ub~CJ1nrn~a 1 'VlCJ "il1fl 
' 

~1\ltl1~ L'Vll'1111fr\lt11~L 'Vll'f 1 'VlCJ L1mL~"il~ 1~foa'Uru11P1"i11flm:w L'<il1vi11Vfu11'Vlfl~\16Ua\li!'U11?1CJ L~a~'U~m 'liL~a 1 'Vl CJzj\I '., ' 
"ii~~ B\11~ ~tJ B'U ru 1191 b 'li'LI i1'LInB'UtJ11'Vl fl 6U B\I~ \I b~B ~'LI 'Vl~B b U'U 6U B\I~ ~;'i:W'U \Pl ~11fl11m~'Vl11 \I fl :w 'U1 fl:W ti 1~ fl11'1 

'I QJ 'I OJI 

CJflb 1'LI 1 VltJ11'Vlfl bl?lCJb~B~'U 
' 

(3) 1'Limru~hhJ5u~1911:w (1) 'Vl~a (2) ~6U1CJ"il~~a\l~u~1?1\Pl1:wfl!JV!111CJ11~1CJm1?i\lb?l~:wm1 

9 .3 ~ b?l'UB11fl1zj\l:W'V!1l'Vl CJ1~ CJ hl~l?l b~Bfl bb~l hJ1 tlvl1~ty f1]1V!~BoLJBl91fl'1'1.fl1CJ1 'Ub1'11~'Vl1\111'11fl11 
rll'Vl'Ul?l~\11~tJ11!. 'UoLJB 6 :W'Vlll'VlCJ1~CJ"il~~"il11tu1b~CJfl~B\11 Vf'111?11 -ff m1:Wb~CJ'Vl1CJ~'U (i;)1i'j) 11:W~\l"il~~"il11tu11 Vf 

' 
b U'Ucr~\l\11'UIP11111~b U CJtJ6UB\l'Vl1\111'11fl11 

'U 

9 .4 11V11i'Vlm~CJ?1\11'U~'Vl5~"il~ LLm 6U b ~m~:w b~a'U 1611 V!~ao1Jan1'Vl'U~ 1 'ULL uu~f1Jf1!1 1VfLll'U1 t11P11:w 

fl1111b~'U6UB\1~1tJfl\11'UeJCJfl11?1\l?ll?l (i;1'1ii) 
'U ' 

18 IPlmfl:w 2559 
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bfl~B~';i13.11'L!~btlfl b\Jl';i~bflU (Raman Spectroscopy) 

1. fl ru~ m~m.1:at 11 tl • 
b {J'U bA~ t1~:tit1i bl°1":i1::~A tu ?il.ID&lVl 1~ bA:ti~'U?i ~ ?i1l.11'Hlvl1 fl11l bm1::VtlA1~?i~1~Vl1~ bA:ti 

' " 
bb61::Vt18~ri'LJ1:: fl tl'U "lJ 8~ ?i 11~18ci1~ ~ ~?i 11 ~ 'U Vl ~ ~ ?i 118 'Ll 'U Vl ~ ~ bb61:: ?i 111.J 1:: fl 8'U:S1Jl1 '\Al 

L~lt.J bQ'\Al 1:: Ll-1b61fl61 ~1llii~11~ zj ~ 1ll ?i1lJ11t:lvl 1 fl11l bA 11::~1~~ CJ bA ~8 ~~ b~ CJ 1vi 11'U ?i~ t11l-l 
' " 

~'U~ 11b1~?ib 'lJ fl L\Jl1:iJ b\JI t11 ?i1lJ11t:lvl1fl11l bA11::Vt1~~~1 'Ub~~AtuJl1'\Al bb61::'lJ~lJ1tu ?it:l1'U::'LJ8~ 
q 

~18ci1~1~~~"/J 8~ bb ~~ bb61::"IJ8~ b Vf 611 1~ CJ 1iVttlflfl11fl1:: b ~~ bb?i~'LJ t1~LJ 11fl!Jfl11ru 11l.!1'U (Raman 

Scattering) 

2. f\W~n~ru:mwn:: • 
2.1 bbVti;l~n1bU~bb?i~b61b"l!81~m1l.ICJ11A~'U ~~bb~ 480 ~~ 540 nm Vl~tlbb?i~~b~Cll L~CJ 

~1 bA~8~?i1lJ11t:l18~~'Ufl11t:l8~b LJ~CJ'U 1 '1Jbb Vti;i~n1 bU~ bb?i~b61b61!81~A11l.ICJ11A~'U~'U11~ 
2.2 iit1LJmru Filter b~t11i?l1Vt~'Umt1~?1ruru1rubb?i~b61b61lt11 

' v v 

2.3 ii"li1~m11'~11m'U (Raman Shift) ~~bb~ 200 ~~ 3,000 cm-1 ~'Ut1Vtl'UbbV1i;l~n1b'Ll~ 
" 

bb?i~b6lb61l81 bb61:::~1\Jl11"il1'~bb?i~ 

2.4 ii"tl~bm\Jl&l~"llu~ Grating 1°111l.161::bBCJ~ 1lli!t1CJfll1 1,200 groove/mm 

2.5 iirhm1:1.m::b8CJ~ Spectral Resolution 1lii!eJCJfll1 8 cm-1 ~ Grating A11l.161::bBCJ~ 
1llilt1CJfll1 1,200 groove/mm 

2.6 ii~1\Jl11-;u1'~bb?i~b{J'U CCD "IJ'U1~1lii!t1CJfll1 14x14 1lJA18'U 1°111l.161::bBCJ~1lii!t1CJfll1 

2048 x 70 ~flb61l61 L~CJ1i1::'U'U Peltier 1'Llfl11Vti;lm~'U 

2. 7 ffi'\Al1'Ubb'U'U1 ~b'Ut11t1t1'lJ&lfl (Fiber Optic Sampling Probe) ?i1l.111t:l~8tl'UbA~8~11 
l-11'U?i b LJ fl L\Jl1ilb\JI t11 b ~m11 bb?i~ b61 b61lt11l-11 v~~1 t1 ci1~?!1Vt~'U1'~~1 t1 ci1~'LJ'U1~ b~ fl 1~ 

2.8 iib61'U~b~t11i Focus bb?i~'U'U~18V1~ L~CJii Spatial resolution 1'Ll"li1~ 10-201l-IA18'U 

1~CJ~'Ut1cinrn61'U~mi~1'U 
" 

2. 9 ii"ll~ \JI 11"il?i tl'Ul.11\JI1\i1'U ?f 1vt~'U 11lJ1'U ~1Vlf 'U \JI 11"il ?i tl'U ?ib 'lJ fl\Jlf l-ll.11Vl1\i1'U"IJ 8~ bb?i~ . "" "" 
b6lb61l81~A11l.ICJ11A~'U 1'U.1f8 2.1 

d 0 QJ ~ 'QJ I '"' I QJ I O QJ 

2.1Ol.l°tl~?i1Vl1'U1bA11::Vt\JI18CJ1~'LJ 8 ~ b Vf 611 bb61:: "lJ 8 ~ bb "lJ ~ bb 61::: bb Vl'U 11~ \Jll 8CJ1~ ?i 1'\Jl 1'U 
.; 

"llmbb"IJ~ 

2.11 Hl::11~bA~t1~:tit1 1ri1~ 1(i)'::v11"il1n1'?i~b'Vl~fl bb~'U'U'UL(i)'::v11-;u1n1'?i~b'Vl~fl'Vl~t11~ ii"llm~ 
' ' 

A11l.lfll1~ x 1°111l.ICJ11 x A11l.l?i~ 1~i!8CJfll1 120cmx80cmx80cm '\Al~8l.lfli;lt1~1°118'U 
" 

~1Vt~'U 1~ bA~t1~:tit1b~t1u8~ tl'Ubb?i~1'U fll'U"il1flil 1 CJ'Ut!fl 

3.1 ?i1l.l11t:lvl1~1'U'U'U1::'U'U Windows 7 Vl~8~fll1 

3.2 :ti61lt1~vlbb11?f1Vt~'UAl'UAl.lfl11vl1~1'U"IJ8~bA~8~:tit1 ?i1lJ11t:l'U'UVim1l.!1'U?ibDfl\Jl~l.I bb61:: 
q 

bb?i~~t:.J61.1ft1~61 Spectral Comparison, Baseline Correction, Peak Area, Peak 

height, Zoom, Real time display of spectral & Interactive parameter setting 
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