
U~~n1~~~11~V1~V~1~fi~GU~~ 

L~~N ~~U~11'11;f~l'l~firu'fi"q~U~~m~n~~1~1Jli -;i1U1U 1 "q~ 
..I 

U~~m~L~'!l~ 1/2558 

~ba~~11~V1~V~1~n~GU~~ ill'l11~U~~~.:!Fl"ii~~~U~11'11;f~l'l~firu'fi"q~Ufi~~n1~ 
~ 0 Cit. "' ... .. ..J. - .., .., .. ... 

n~~1~m "i11U1U 1 "q~ ru ~~11~V1~V~1'!Jfl~GU~~ L~'!l~ 172 fiUU~~~fl1W U'!J'l.:l'l~n~V1C\J L'!JIJ!GU~~ 

n~.:IL~'W~~1UI'l~ 

~il~~GL~U~~11'11"ii~~~.:!ill'lW~~~ ~.:!~~ L uif v • 
:'J ... ... II... ... U ..I .r "' I 

1. L uUUIJl~l'll'l~~~m~'W'!l1VW~~~~~U~11'11'll~~.:ln~11 
~.! :'1 11..! ..I 'l !"I "' .. 4 II~ 'lll II ... 4 II 2. ~L uu~~~m~~~~ 1 L uucy~~1V~~~~.:I.:I1U'!l~.:l~1.:1~1~m~u~~ ~LL"ii.:IL'lVU~~U~'l 

3. 'l2JL tJue!l~'fUL~n~~fi~~~l'l11~~~nu ~.:lm"i!U~L~Ghia~~(u~1~ L ~m 1uu~of~U1~'!1~.:1 
~L~u~~11'11'l~i'if•h.t.:~t~~~~~~fil'l11~Fi'~nuL'liu·h~u v • 

4. WL uu~il~~u~~ LV~U~'l~nunu~L~ti~~11'11~1V~UvlL 'li'1L~ti~~11'11 t ~LLrl ~~11~a1~V 
~1~fi~GU~~ ru 1uu~~m~~~U~11'11 ~~~ 'l1iLUti~m~vhm~~tiLUtin1~tU~'!l11.:!n1~U'ti.:!tUti~11'11mh.:~Ltlti 

.r ~ .r 
G~~~tun1~~~u~11'11'll~l'l~.:~u 

0 .r ... .,j t "' ..I I 

n1~ti~~U"ii.:I~1V~~L~V~LL~~W1~~fl1ti~ ti'lti~ 10 ~~11'1~ 'W.~.2557 ~~~11.:1L1~1 10.00 U. 

ii.:~ 11.00 u ru Ll'l~.:~m~~~i.:~l'lru~1~1m~~m~~JJi ~~11~m~a~1~1i~GU~~ ~~~~U~1m~ 

0 "" t "' ..I ... "' ..I . n1~ti~VU'li~.:I~~U~11'11 U'lti~ 6 1Jl~11'l~ 'W.~. 2557 fl.:l'lti~ 16 1Jl~11'l~ W.~. 2557 • • 
~~~11-:~n~1 8.30 u. ii.:~ 16.30 u. ru .:~1uw~~ (~11'11~ 5 .Uu 2) n~~u'i~1~.:11UI'l~.:~u~~n-~~ ~~1i~a1~EJ 
~1~1i~Gti~~ u~~rh~u~LU~'ll~.:~tuL~u~~11'11tu1u~nivl17 ~~11'1~ w.~.2557 i.:~u~n~1 14.00 u. 
Ltlu~u'lu w ~~.:~u~~"q~U~1~qjnfla1ru (ml'l1~ 3 .Uu 5) 

~~ut"ii~~~~~'fuL~n~1~~~u~11'11'l~vi-:~1un~~(ml'l1~ 5 .Uu 2) mi~u~~1~.:J1UI'l~.:~u~:ai~~ 
\1 • , • 

C1o IIU Ill Clil I tel :: 1&1 ....1 .. tU cl 
~~11~El1~V~1~fl~Gti~~ ~~~11.:JL1~1 8.30 U. fi.:J 16.30 ti. IJl.:ILLIJl'lti~ 6 ~~11'1~ W.~. 2557 fl.:l'lti~ 16 

.. '\' :!/, , I .. .. 

~a11'11J w.~.2557 ~~~~~um~'Vl1.:JL'Vl~rJW'Vl 0-2890-1801 IJ!~ 5023-4 ~~~ http://www.dru.ac.th ~~~ 

http://www~~procurement.~o.th 

.I "' ..I u~~n1~ ru 'lti'Vl 6 ~a11'11J w.~. 2557 

C~'li'lam~~JJ~1"i11~~ ~~.~1~n~w n~1'Vlm'llfl'.:~> 
... ... 
~Gm~u~ 



.r ..I 
Lijm,11"tJU'l'1fl1~ijL~"'J'YI 1/2558 

m"a~ijfl1nw9l-q(;n.J~~m,n~f'I1"\Jli ,j1'UTLJ 1 -q(;l 

\Jl1~tl1t01f'I~\-111'YJEJ15l'EJ11'tl.t1'£)tl'U~~ 
"' ..I ~~1'U'YI 6 \Jl~1fl~ 2557 

1. LBnfl11LL 'U\Jti1EJLBOfl11fiB\J11fl1 

1.1 11EJ~tL~EJ(;lfiJW5l'm~.tWtUl,1t 

1.2 LL tJtJ t \JL"'Utl11fl1 

1.3 u'Y!uv1~ 

• 

( ) ., ...~.. tl 'I' .. ' "' 
1 ~L"'Uij11fl1'YI~~~ 1t~V'ti'U11~0'U 

(2) n11oU(;l"'J11~011LL 'fi~oU'U11fl1tlfh~L tl'UG11~ 
"' .. 

1.4 LL tJtJ\Jqj'tfLV0"11 
.., ... ' ' ..I 

(1) \Jqj'tfLij0"11"1'U'YI 1 
"' .. ' ..I (2) tlqj'tfLij0"11"1'U'YI 2 

1.5 u uuuqJ;j11EJ~ij~at~tl'U11v t \-tcU 

1.6 LL\J\JUqJ;i~iM1'U1';Jfl1\JfiJ~ 

2. f1NiiJJUR1.1B~~Lfi'UiJ11fl1 
., ., p. .... ., ...... "'..I .r 

2.1 ~L"'Utl11fl1\Jlij~L 1J'U'U\Jl~flfl~~~ij1'tf,"'J1V,"fl'YI"tJ\J11fl1~tJ 

... ... " • Pt ... ...~ ""' 1 n .., .. ""' ... ~ 1"' 2.2 ~L"'UtJ11fl1\Jltl~L~L~'U~'YJ~01t~'!fij 1 'U\Jqj'!I11EJ'tfij~'YJ~~1'U"!Jtl~'YI1~11'!1011 LL~t (;} 

LL ~~ L~'U~ijLL~1M~t11lJL tl'U~vl1~i'u~~"!Jtl~n11j-3 t ~ij;j~flfil~M~tl~flfl~~'U L tl'U~~-3-31'U\Jl1~1t L U EJ\J"!Jtl-3'YI1-3 

11'!1n11 

2.3 ~ L"'Uij11fl14f ij-31lJL tJ'U~ii~~u,:: 1v'!lu~1~n'Uf1u~ L"'Uij"51fl111EJ~'U w 1'Utl1tmf'l 

"ij\J11fl14t1fil1.t1W.iM~t!WLtl'U~mtvi1n11D'ULtl'Un11'!i'(;l"'J11~n11LL'li-3oU'U11fl1t1~1~Ltl'Uti11~ \Jl1~oUtl 1.3 (2) 

2.4 ~L"'UtJ11fl14ftJ-3 wL tJ'U~~i'uLt~n~'YI~M;tJm1~~~n'U ;~tJ1-;Jtl~L"fi wvt~~;;'Uf'l1~ 1 'Yiv 
L 1'ULL~i'JU1~"1Jij-3~ L"'Utl11fl11~iifi1~-3 t ~"~t~'YI~LL~tfl11~~iJn'UL '!J'U11tl'U 

2.5 L~tJ'U1"1Ju~t.Ut~n1\-t'U(;}\Jl1~tl,tmf'l uu'!l. 
u...l ., PI 'X ., tJ .. ..,.. tJ tJtJ ..,j "' .. 
~'YIL"'J1L1J'U~r~qjqj1\Jltl-3 £)\J\Jlm~ 1t01f'I"!Jij-3flWt011~011 'tf. L1tJ-3M~nLOW91LL~t 

15n 11 ~ (;}Vh LL~ t LL" (;l-3U qJf811 V 011i'u~ 1 EJ"!Jij-31 fl1 -3 n 11vi~flfl~M~t!U ;i ~ fl fl ~ L tl'U ~~ qjqj1 n\JM1h V-31'U"!Jij-3i'J 

<uuuvl2> 2555 

2.5.1 ~vlLoU1Ltl'U~~'lJ'l!1 4fij-31lJt~~L'U_!1'UtL tl'U~lJLL"(;l-3UqJ'811EJ 
,r'Y;;,1vi'u11V~1vw~nlft~~fl,u~1'Ul'U"1,ta1~'l! 



t'~ nufA.nt~H n~ L!J (j!L~)t.tlflrl.k'lU.f\llB~MLWLtBM.~1~B~a!;SBL1:1t'l:1t-a~~& t-1:1[\ nn.n~f\ 1 n. Ul11 

ll~1t'~11rl.l:1~h.tLUj!ULK Q.U111B~Krl.l:1~1t.tLUj!fttB~l tP.U~t~~I:111Q.I:11t~t-~n.~t-tlflh.l:tt'B~BM.~1~M.t1n.tn.L~ 

M.&1~,9t!\ l LWLtan.~1~t'BQ.B~B~BLI:1t'l:1 M.t~ntWt'B~UU!\ lllLtwa,e.uatut-B~l:&l:l:111 M.~t'~ I. ~ln. t n.a~1!:ftt B~l 
n. t't Q.l:11aLilKtL~Uaml t, ~M.KLUIA.nn 111lLiflLWLtan.~mnt-BiflLWLtBM.~1~ t '1:1 
r "" .,.. ,.. ,. ,. 

LWL&.Bf\JJ1 ·17 

LWL&.I!f\JJ1ntt-Bilt £.£ 

(l) 17'! Bn.n.,nnnrtLiflM.ij~11A. ~lllt\t'IA. liA.M.t~tL~UB1Q.fbn 1:1'l'£ II ,. 1"'11 .... :: ,.. I ... l1t 

LWLtaM.~1rl.lM.lllLM.t'l:1~ 

M.ij 1 &LM.L~j!~[!JtUM.l &LM.L~j!~t'BQ.M.Q.LQ.l:tf\tlfl,(\LM. 1L~ B~K M.IA. 11LW LtBn.~m l M.lllLM.t'I:1M.~I:1WWh.!\ l &L M.L~ 
nartLWLtBM.~1~[!JtUM.tnLrtKriUrtLifl!:lllfl~11tULB~flt'~&LM.L~nartB~t',tLK £'l'£ 

LWL&.Bf\JJ1it-B~If(ilt1l:U(iL&.R,V l.(i,\IL(ii4~LKFCt>B~t>L~K::&.tl\FCJJNWR(ij!1R(iW1t>L&.LifL!'t>B~::& 

LWL&.Bf\JJ1&Bifl t. t Q.I:11BLilKtL~Ua1 llLifll:LMt!1l:rtlfil.U!!TilW~B~1~1:1faLt l'l'£ 

~lfl~LWI:1UtLU~~f\~Ao~TU,VlW WB~Lifllfl~11j!t'B~l:& t 'l'£ 

n,n, C)lflt'~tL~Ua1rtt'Bifll:& ~ '1A.f\LIIf.LJJU1!10.ibRt-Bilt ~·£ ,~· .. I n ... II ,. f*" liJ ,. 

{t) 1:1't Bn.n.,nnnrtLiflM.B~11A. ~llKt'IA. t IA.M.t~tL~Ua1n.fbn 1:1T£ ,.,. ,.,. .... :: ,..1 ....... 
t-a~UULM.1L~t-a!.n_: 

llB~M {j!L~)Il~1L~I:1~5LliM.fa~1::1A.LM.1L~M.~!\l lT£-tT£ LWLtBM.~1~ £T£ 

t. t '£ C)Jl'M.l h.::t~llLifltL~UB1~1:111 L~llt~~t'BQ.M.Q.LQ.~t[\t~L~~tf\tlfl,(\LM. 1LA! L~llt~L,e. 1tLUt-an.Liblbi 

LM.1L~M.faKl LWiltt~n.n. 1l:M.LiM.lM.UilttLWLtBM.~1t:ln.n. 1LWLtaM.~1 t:!IA.TUtUM.ll' t '£ 1"'11 II I II .,. ,.. I II i,t II ,.. ... 

1\ • 1\ 
t'BiflUULM. 1L"t'Btn.trtatM M.KBUNall.nLt ,. tr ,.. ,. ,. .... I"' 

&fb£tLM.1L~~I:111jbKlfaLtM.~B~&fb£t rtWntW&LM.L~j!~l:l:111tLU~~~tLUilttUB~nLt&fb£\ £M.~~TilW~n.B~t-,tLK 
LM.1L" (CQC:t:lntll!1nff'I!Ail41!1ntt'tlrtn nGl41 9 n011tft'G:t:rtt:) M.Utlf~1tLtWM., t-atn.tiA.Wt'~~tf\Uifltl:I:1111:1WWfL r ,. ,... ,. ,. .. -. " ,.. ,. ... ,.. ,.,., ,.. 
~~M.B ~ 1~1A.~&tLUt-ar.n._:B~t',tLKLM. 1 L~M.~!\ l ~~L~M.Q.LKiliA.f\~n.a~K~~ L~IA.fl.~rl. ·n, 

t'B~UULM. 1L~t-ar.n._:rtB~M llWrl.tW&LM.L~j!~~l:111 tLU~~~M.t~n.~a~BLt&fu£\ 
n(C~Q"CTt;~GwnttJI!1~rt"f~t'G~A1~. (4mh~1~n~tTt'ttu~rtwn,n~a~gn1r-~9~n~u~1R~\~t'~GTt~rt~t) M.Utn~1tLtWM.lt'C)trl.tiA.Wt-~::tnUifltl:I:1111:1WWh.lfln. ,. •..: ,.. .. ,.. • .. I ,.. ,. ... ,...,.., I• ,. ~-

n.n~ 1l:IA.~&tLUt-ar.n._:B~t',t\KLM. 1L~M.~~ l ~~L~M.t~n.~t-L~a~Kfb_teL~M.t~M.~t'L!\ 'U 

1:1WWfL~~M.ij 1LWLtBM.~1~QJWM.l t. t '£ 

n,n, Blflt'~tL~UB11lt'Bifll:& t IA.f\tii&.LJJUQ10.ibRt-Bilt t .£ r'"" I ,.. ... ,. ,.. ,.. ;;; ,. 

M.t'~ t-al'lt £ LllM.LiUI:1KtL~UB1BM.~1t'Bifll:&LWLtBM.~1t:l r'" ,.. ,. ,. 
LWL.f.Bf\JJ1f.LUf\LfUUK .£ ,. 

~t~~M.t1M.ij1faL~rl.k&LBLibfbi~IA.Lrl.M.~KilL~M.~1fttL~I:1tcj! 
c-~c-:rw~l:1~nn.tmL~n..:r.w~nn.,t-1 n.~BLt~n::r.uuqmt1&1b£tn.L~n.t1BL~n.,:c-a~Liblb»P £·~·z 

itWLllt'L&~&BI'ltl4&1:1tcBR.BM.Wifll'lt, n.t 11A.t'L1:1UII.Ib n.rtw ,.. ,. ,.. K ,.. II# # " ,. I"' ... ,. 

t-Bn.~un.at1A.UI:11Bn.n.~r.n. mnn. 1~1A.t-1:1t-alfl (d9-a : :J.uawam::>OJd :J.uawUJaA09-a) ~un.BtiA.UI:11B ,._ ,_ It' ... II , .... ,.., 

n.n.::tij t~t'L~~~B~"~tLUM.~ 1 L~~t t-~ i.:c-an.n.Lt-l'a tf'LKil.~LiblbiPn.~J 1L,e-1~~ z· ~·z 

l 



3 

4.2 ~L"''U£1~1fll1~~~~HL"''U£1~1fll1Ltl'UL~'U'U1VIU~~L"''U£1~1fll1U~~~~1EJ01~LffEJ~~1fll1LilV1 
~ ,8 _, ., .., ~ ., ., .., !! ., .., .., ., !!! 'f .. ! .., ~ 11411 

U~~~1fll1~11J VI~'U~1fll1~11JVIL"''Utl~~fltl~m~O'UVI~fl1L~'!IU~~fi111'U~C1 £1 fl1fl1 L~'!IU~~fl'l'H'U~a£1 u..~fl~-30'\J L 11Cltl 

~111,j'~g; m tJ'Uif 1~ 'll t" a fltl~1fll1~1ll~~i'U~~,12olfi11l1~lJ~fi1 L ~ll u~~111~m m~'U fi1'!1'Uri~ fi1~"":: L tia'U 
" u~::fi1t.U~1a, i~\J'l-3 

4.3 11fll1viL"''Ut~~~~t~~L"''Ut~n111'UflV'U11fll1 \Jiuee~ni1 90 i'u ,juu~1'UL tl"~t~t~~t uL"''U£1 

11fll1 t" Elll1EJ t 'Un111'U"V'U11fll1~ L"''U£1~1fii1~£J~i'u~"'!f£1\J11fll1vlfl'U lli'L"''U£1 H u~~~~Clti'U011L"''U£1~1fll1mli' 
~~'U£1~1fll1~1:~ti~~'U£Jn111'\J"L1~1ft.W£J\Ji"'fl CU llm1VIEJ1fta11'!111'{)1M.l; m£J1J1111VIV1ftEJ 

~1'!111'!)6'U~; ~VJ1\J11n11 'biLRu 90 i'u ,j'ut1"~1o1'U~~'U1lll'U«'l!'l!1~£1'!11EJ 
. II 111 IC _, ., ..,_. 

4.4 ~ La'U£J~1fll1~ ::fl tl~a~ Ufllflfl1~ tlfiiU~:: 11El ~:: L £1El"f!JCU~ 01;CU~ LO'W11:'!ftl~fll11lW91 
'1.1 11 ~, ...1 ol • "' .!~' 1 ,# ... ., .. '1 11 PI 
Ll.Jm£11JL\J~'U£111fii1L'Wtll.J1~0£1\Jn11'W~11CU111~0J1'Uvi~0~11'U1J1111VIEJ1~EJ~~EltlL1LlJ'ULtiOa11'!Jti-3VI1~11'!1011 

if111i'UUfllflfi1~£JOv!u 'U\J t ~W'V1~W1 111m tl'Uif1L 'U1lUtl1EJ~::~£J~i'U1£J~if1L 'U1~0~tl~ 
lt1 a~1l£i1'U 1~vhil ii o 11ll u VJ'U il ii ~ fll fll~ 111 o fllru~ n11ll 011 L tl"~t~tl~a t~u ~1fll11lfll11lltl1 ~ a~fli ~~'!lti~~'Uovu 

Ufllflfl1~£10 ~La'U£J11fll1~~~tl~\h~'UOU\Jll1 t ~fiiW1:0111J011L tl"~t~tl~"'ti\J11fll1 fl111ila£J\Jil1EJ t 'U 3 1'U 
I "" II ... I' 4.5 Oti'U011El'Uitf£J~a£J\J11fii1~La'U£J11fll1fll1~fl~1~~11EJ~~L£1Elflf!JCU~01;CU~LOl'f1~ 

t il...! II II, t !!! I ...1 d "" '1 ~ 
11ClCl'l'UU~~L '!11 L ~L£JOa11a£J\J11fii1VI~111J"La EJ Oti'UVI~~f!O~~EJ'Uitftl~a£J\J11fll1fl11JL~ti'U L '!I L 'ULt10a11 

"' "' "" "" "' t . .:-. .. ~. "'"" "' ... 3 4.6 ~~'U£111fll1~~flti~EJ'Uitftl-3, 1~~'!fti~~'U£111fii1VI-3 3 4!1£1~ ~illJ"~'Unltfti~L11L1El\J1£JEJ fl~ 

)
.., ... l..j,. II V~ ..,..a I II ... 

1 U'lj'!ILt~oa11a1'UVJ 1 Lfla1::~11'U1~t~£J~ "tJqj'VLBnfl11"'')"" 1" 1i1111'U1~t~£J~Cl~ 

"\J1:31'UftN:n11lln11fi1LU'Un11fliltJ11ft1fBft1tlN.1Lari 112558" 

2) U'lj~Lt10"'11ri1'Uvl 2 t"a1::~11U1~t~t1~ ",jqj41Lenfl11ft7'Uil2" ~111U1~t~t~~ii~ 
"ti1:G1'UftN:n11lln11fi1L uun11fiBtJ11ft14efl1nN.fLft11;t 112558" 

3) ~t~t~~luLa'Utl11fll1 t"a1~~11u1~t~t1~ "ttJLfi'UB11ft1" ~111U1~t~e~fi~ "\J1:G1'U 

ftCU:n11lln11fi1LU'Un11fliltJ11ft14ef'l1tlN.JLe,lfl;l 112558" 
""I II ... ...~, 01...! ..... I 
EJ'Ufli)L~111'U1VI 'U7'U'I 6 fltl1f'I1J V..ft. 2557 Cl~')'UJI 16 fltl1ftll W.ft. 2557 1:\t71~ 

" L')ft1 8.30 'U. il~ 16.30 'U. ru ~1'\J~afl (£11fll11 5 oU'U 2) mjli\J~'\111~1'\Jfllft~U~::~afl if1,j'0~1'U£JG011\Jil 
.. ... .., ... .. ., 0 .. ~ 'I.!., 

li1111VIEJ1~El11'!11l!)ri'U~1 01~LVI'Vfli111'Ufll1 LlliJW\Ifl1W\IftL 1a181JttfiJ.:jftiJtJ11ft1LL'fl1;)= w1tJ 

... .. t "' 'tliJ~W1iJLilflft11il'U fteJLftft-tJ1fl 

fllru:: o 11ll 011 L tJ"~t~t~~a t~u 11fll1 ~ ::,j1 L il'U o 11fl 11 ~ at~u fiJWalluii'!lt~~~ La'U B11fll1 

ufi~::11a-l1L tl'U~La'U£J11fll1yji'j~~\J1~ la'!IU~1lln'Un\J~La'Ut111fii111EJ~'Ufl1ll oUtl 1.3 ( 1) ru 1'Utl1::01fll"'ti\J 

11fii111;£J 'Wu~~\J1~01fii11EJ~£J~ La'Ut~11fll1vi1JaVJ6lli'i'uo11~fiL~tlorit~'Um1 L tJ"~t~£1~ t uLa'Ut~11fll1 
1110U110!)~tlfll ru~011lln11 L tl"~t~t~~a£JU11fll1ri£J'U11;tl t 'U'!Iru::vi1J 011L tl"~t~tl~ t u La'Ut~11fll1 

111J~La'Utl11fll101::fi'1011a'ULtJ'U011'!i'"'!I11~011UoU-3'!i''U11fll1tlf.h~LtJ'Uri1~1Jfl11JoUi) 1.3 (2) U~~fltCU~ 
0111Jn11, L~t1111J01101~fi'1a'ULtJ'U011oV"'!I11~011U'ti~f'U11f111i)fh~LtJ'UG111J fiiCU~n111J011, ~::~"11EJ~i) 
"' t PI "' tJ ...! "' ..,!.,.~ ""'l ,.,.., .., "' 
~La'Utl111'1111 a'U'U t1t1 o ~1 o 011 L lJ'U~ La'Ut~11flt1 u~~ 1:: 01fii11EJ'IJ£l~ La'U t1 111'11\'111 ""r; fl 1u 011fll" L~ t1 o u~~ 

li1111VJa1aa~~W~11W1~~ t VJ~La'Ut~111'11~~ofi11L U'U~~~~1'U L 1'Uu~fllru::m1lln11,~~1il~D'a 11\'·h~La'Ut~ 
111'1111V,r'UL tJ'U~vlt ~fll11ll~1llrlm tl'U\J~~ ta,ufi t~m1W1ii11W1'!Ji)~VJ1~11'!fm1ue\::2jli\'L tl'U~L~ll t ~1lm1 v v 



4 

fiiWtm'UJn1'ntl~4!1el~i'lel\J~1fll1 ~tLU~4!1el~L\JLi'I'IJel~1fll1~~ii~'VIDlfl'i'um~~~L~eln~~mh1 
·h~~'IJ N ia~tht"'JJtl11'tlqJntuJ1N Ca1fll11 3 ~ 5) JJ'M1iYitt1is11'tlli'!JG'U'4; tui'uf!nffl17 fllt1fiiJJ 

2557 ~~LLfiL1ft1 14.00 'U. Ltl'IJ~'IJltJ 

n1~~'1J~'V16'HU!Jl1lJ1'nfll 4 aellJ WL tl'IJL 'M'J L ,_;ijm~'UV1EJ~ttltL 1fl1n1~L U~4!1el~ L \JLi'I'IJel11fll1 

L i'IJu!JitJ~~n~t'VI~1-3ff~1~W1L \4'1J11m~'UV1V1tvt L 1fl1~~nri11~t L tl'IJtht 1v'ln1VJ1~~1'11n1~Ela1-3~-3 LLflt t 'IJmw 

~tl~~mt'VI~1~ff~1~W1L \4'1Jfl1 tltl\Jf'hA~~1'1J'Uel~~~'VI6~W LLfltL \4'1J·hm~ EJ n L8 n m~ L tJ~4!1tN l \J Li'I'IJel~1fii1;1'Lfl' 
.;, L il'IJm~ l tJu~1 ~tL tJ'IJtl~t lv'lluuriVJ1~~1'11m~Ela1~~~ t ,.;tJ~~mtVJ~1-3iiel'1'1J1~t~m8nm~L tl~4!1El~l ULi'I'IJel 

~1~"~1~-3nri11lfl' 

5. wimncu.tLLtt:itYiilum1ff~11N111fll1 

t ,6. ::.: -. U • (II II 

5.1 'IJ011i'lel\J~19'114!1elfii~~'IJ lJ'M11'VIV1flV~tfi~11W1l1fil11111 ~Li'I'IJel~1fi\1~t!Jlel~Li'I'IJel 

'Y!m1Vn1~) L~VLLIJiftt~1Vn1~~1fil1~:~el-3lliLn'IJ~\JU~tlJ1W;1'L~i'\Jel~~ 'M;el ~1fil11Jl111Uty;J1111Jl~)1'1J 'Uel~ 
H1'11n~utJ~tlJ1WQU\JH1q~ !Jl1l.lfi1~u 

5.2 'M10~Li'I'IJel~1fil111VL~iif1JWi'llJmi'W~n~el~!Jl1lJfel 2 'M;el~'IJ'l·U;'OJ1'Un11Li'I'IJel~1fil1 
lli~n~ti~'Mjelllifii~\Jt)1'1J!Jl1l.Jfel 3 'M;el~'IJ4!1el-3i'lel\J~1fll1 W~O~el~!Jl1l.Jfel 4 U~1 filWt0~1lJ01~L U~4!1el~ 
L \J LG'I'IJel~1fil1~t 'Wi'uif~1~W1~1fil1'Uel-3~ Li'I'1Jel~1fil111ti,!'IJ L i'IJLLIJiL tJ'IJfel~~Yifl1~'M;el~~'Mfi~L iiV~L~ m!elti'M;el 
... 'lol ,.j '1 t I .,j~ I .J U t .: t ... .,j... fC I !'J 
~~'Wfl1~ ~ u~10L~el'IJ ~ 'U'Uel~Lelfli'l1~i'lel\J~1fil1 '1Ji'I1'1J'VI1J ~ 'lli'l1~tn1fil'lJ 'VI~'IJLQYi1: 'IJO~W'VIfi~1~W1L 'M'IJ11L u'IJ 

"' tl~t 1v'IIU!Jiel1l'M11'VIEJ1~EJL vhti'IJ 

5.3 lJ'M11'VIt11~tl i'I~1'1J~'VI5lliif~11W111fii1'Uel~~ Li'I'1Jel~1fil1 L~t1lliiim1~el'IJ~'IJ l 'IJO~W 

1. llitJ11 O!)~el ~ Li'I'IJ el~1fil1~1 EJ,!'IJ L 'IJUty;J~i'\J Lel Oi'l11 i'l el\J ~1fil1'M;el L 'IJ'M~ OJ1'U 01 ~i'\J 
LelOG'I1~i'lel\J~1fil1'Uel~lJ'M11'VIV1~V 

2. 'Wmel~elil;i'4f'lf'lflmelfl~fl,vijel~el~Li'I'IJel~1"1ela1-3l~Ela1~m1-nnmf~'Ml.J~t'IJluLi'I'IJm1fll1 
... I 'lol "' l .,j 0 'I .,j !'J .J U .. 

3. Li'I'IJel11EJfltLelV~U!JlO!Jl1~ ~ u~10L~el'IJ 'U'VIn1'M'IJ~ L 'IJLelOi'l1~i'lel\J~1fil1'VILlJ'IJi'l1~tn1fil'lJ'M1el 

ii~flVh L ,_;LO~fil11lJ lfl'L tnti\JLatl L tnEJ\J LLfl~ Li'I'1Jel11fil1~1V~'IJ 
..I ... .. !"I • I ..I • I T II ..... II .. ...! 

4. 11fil1'VILi'I'IJellJn1~'U~fi\J !Jlfl L!JllJ LLO~'U LuflEJ'IJLLufl~ ~~EJ~Li'I'IJel11fii11JL~fl~fi1VlJel'llel 

,;ell.Jtl1tvi'u!Jl,1(t1'1ii> rhnu H 
5.4 L '1Jn1~.i'~~'IJ01~i'lel\J~1fil1'Mjel l 'IJn1~YhHtyty1 filWtm~lJ011L tJ~tel~i'lel\J11fil1'M;el 

.. u ""::! ~ 1111 .: II fC .. .. II fC "' 4 t .,j .,j II U II '1 II 

lJ'M11'VItl1flEJlJ"'VI6 ~ 'M~ Li'I'IJel11fil1'11LL ~~'UelL Wil~~~ i'II11Yi )1'1Jt'M~el'UelL VI~ ~1 ~el'IJ ~VI LOEJ1'Uel~O\J~Li'I'1Jel11fll1 ~~ 

lJ'M11VJEJ1~vii~VJ6vl~t 'Wi'u~1f'I1'M;El 'Wvh8tyty1'M1n'ManJ1'1J~~nri11 'Wiifll11lJL 'MlJ1:i'llJ'M;El 'W\'!n~e1~ 



5 

.. _, 'I~~~ .= _., '1.!-- 0 .. ., "' .. ., 
5.5 1J\-11'lVIEI1~EIVI'H~ 'ltti-35'1\16VJ"t w1'Ul1fll1"1~fl 1-11V11fl11-11H11fll1~fl 1-11V11fii1VIU'f'UV 

~-31-11lflrn~ u~a:m"tf"11N1L~en~et'U,r1'U'l'U1-1;a'II'U1fl ,.,;VL€lf41t11Ein111-1;1-311Ein11Lfl ,.,;em"amilnm1 ' 
,. 'I.!• _, .¥ ~"' I .. .t .r .,j tl ,. ~ PI ..s _, t-

~al.J11fl1 ~f!EI ~Yf"11CU1"fl!UVL~Ein ~fl~f!U""tf4"11CU1 VI-3'\JL f4a lt ~EI'II'U'UV-3VI1-311'!1n11L U'U5'11fll'lJU~t 1-1Cli> 

11Ltl'Un11,}f!a'U'Ua-31J1-111VJEJ1.9EJLtl'UL~fl'U1fl ~L~'Ua11fll1"tL~EJn~V-3R1L~EI1-11EILfl~ ii\~ 1'l1J~-31J1-111VIfJ1ftEI 
"~ff"11CU1EI nLelnn11~V'U11fl1Ufltfl-31 VI'!;~ L~'Um1fl1 L tJ'U~~-3-31'\J 1J.i11"tL tJ'U~ L~'Ua11fll1m~i''U n11~f!L~ V n 

,.,;a 'Wn~J~11J 1-11niiL 1-1fl~fl~L ~a l~11n11L~'Ua11fl1ma:vhm11flEJ 'W~";" L "'i'U n11L~'UV11fll1tl'UL tl'UL ;t",.,;e t f 
4 ..... 4 PI "' 
'llfl'UIJI~flflfla'U1J1L~'Ua11fii1UVI'UL U'UIJI'U 

5. 6 t 'Un1w~tl11nntfl'aL ii"";-31l1EJ t 'U1-1ft-3"1n mlL Ufl~UV-3~a'U11fl111~ L~'Ua11fll1~iiaV~B 
l~i''Un11~f!L~an"11Jvtl~tlltn1fii11EI~i>\1 "111.fl'e 4.6 Ltl'U~L~'UV11fl1~£1~fltllt1EI'!IlJi'l1JO'UO'U~L~'Ua11fl1 
11 EI~'U CU 1'Utl 1t n1fll~a'U11fl11-1;V L tl'U~ L~'Ua11fl1~nlt:vi1 n'"lltl'UL tl'Un 11'li'fl'U'l1-3n11 U ifi-3'li''U 11fll1a~ 1-3 L tl'U 

Gl 11l"11l.fl'e 1.3 1J1-111V~ a 1ft' aila1'U1"~"t ,r,.,1EI~ e~ L~'Ua11fll1~ilaV~Bl~i''U m, ,r,. L~ a n~-3 nfi 11 ee n"1 n 

tllt:n1fii11EJ~a\Jl11J .fie 4. 6 Ufl::1J1-111VJEI1ftEI"tff"11CU1fl-3 1 VI~L~'Ufll1fl111EI,!'UL tJ'U~~-3-31'\J 
t 'Umwd ,.,,ntlft'flmtV~l'l-3tf",,ru1L ~'U'l1m1amilm tlfl~Ua-3 t 'UL~'Ua11fll1m~fi1L iJ'U 1 t1 

u.9'l"tL tl'Utll:: 1EI'!IlJUriVJ1-311'!1n11V~1-3~-3 tlftfl n1tV!l'l-3ile1'U1"EI manmlL Ufl t 'UL~'UV11fll1~-3nfi1'lL~ 

6. n1ni1il&y'lf14"e'll1fJ 

6.1 l'Un1w~~'II'Utn11~S'U11fl1~11J11Clri-31JV'U~-3'Ue-3l~fll'Uti"l'U ll1EIL'U 5 1'Uvi1n11'Uil-3 

VJ1\111'!1mlu'U u.i1'U~vi1.fl'a~J~nfl-3~a 1J1-111t1EJ1ft'a"::tf"1'ru1'iflvi1ia~J~nfl-3L tl'U1-1U-3~au V~'Umnh~ 'll'll1rn~ 
6.2 t 'Un1W~~'II'Ut n11~il'U11f'l1 'W~11l11Clfi-31la'U~-3'Uil-3L~fll'Utl'l'Uil1EI t 'U 5 1'Uvi1n11'11V-3 

VJ1\111'!1n11 ,.,;e L~'U11W~1Jfl'll'iflvi1ie~J~nfl-3Ltl'U1-1U-3Ha 1Jl11J.fl'a 6.1 ~'II'U::ml~a'U11fll1"a:~a-3vi1~'lJ'li10'U 
1J1-111t1EI1ftEIIl1EI t 'U 5 1'Uvi1n11 U'Utlfl"1 n1'Um~i''UU ~-3Uflt" t~V-3'l1-31-1ftntll::O'U~'lJ'li1L tJ'U,}1'U'l'UL~'U 
LVhn'U~i>Eifl::t1'1 (5%) 'UV-311fl1~-3'11V-3~~V'U11fii1Lm t1'111-111VJ E11ftEIVfl~a \ 1t 'U'IICU::vi1~'lJ'll1 1flEI t tU\-1ft nt11::n'U 

I ., I "J _, I "tl.r 
aEJ1-31-1'U-3flEI1-3 ~flfl-3"fl ~ 'U 

(1) L~'U~fl 

(2) L .f1fii~G'U1fl11~-3~1EI t t1'ufi1J1-111VJEI1.9EI 1flEJL tl'UL ~flfl-31'U~~vi1~'lJ'lJ11-1;afia'U 
"' 1-1U1U'UWLii'U 31'Uvi1n11'11il-3VJ1-311'!1n11 

(3) 1-1U-3Haf'f1tl1::n'U'IIil-36'U1fl111l1Eil 'UthtL t1PIIJI11l~ mf4.th1-1'Ufl 

( 4) 1-1U-3HV~1tlt:: O'U'Uil\I'U11~VJL~'U'VJ'U ~1Jl~11-1n111JU vi-3tlnL V~flll vm ,.,;a'U;~VJ 
L~'U'VJ'U1-1;e'U;~VlL~'U'VJ'U1-1.9nV~i'f4El m~i''Um~'lJ1"L~tlltna'Un"m1L~'U'VJ'U L~Vn11f41N'!IV Uflttll::na'Uqlfi" 
!i'tl _, tl ltl '1 ""1"' .,.,j ... l"'l I "' fl1 1tn'U1111J 1tn1fii'Ui>-36'U1fl11U 1-1-3 l::L VI PI~ VIEI IU-3 flU "-3'!1VL'lEI'U 1-1i'f'l'U11'11n111Jl1-3 ~ \111\JUfl'l 

(5) i'U6UIJlli'J'U1flLVIEI 
_, tl " .r .. t ~ ,I.. .r t _, " _, _, ., "' 

1-1fln ltn'U'U"::fl'U 1-1~flEI 1J1JflVnL'UEIIl1EI 'U 15 'l'U 'U'UClfl"1n'l'UVI~'!I'Utn11 

~a'U11fl1 (~'111EJ) W'U"1n.fl'a~ni'UIJl11l~'lJ'll1~a'U1EJU.9'l 

7. tlfl11fhtli''U 

f'i1tli''UIJI11JU 'U'U~'lJ'lJ1~a'II1EI t ~Rfl t 'Utl"11~VEiflt 0.2 ~e1'U 



~t~n.n. nn.tntn, nt..iu~~nn mM, ~~LRIAtL~rtalfln.artut nsttm;~~b!11 nsrt~nAltAl~:t(t:tljntmcp~t!11 II A ,_ 1,: ,.._ t,; f"' " -I All II ,. 

ALUije1~tijCIS~:t(ttijn tmtpYt-L!i:t(tbijtftGUXf'Gtnt:Ggt:nii\Lf\1Lp t'LII\Gtii\IAIA>t:nt:Git"'QLpCt:ijnU~::t(t ... llnO n .I ,. II ,. ,. II .. ,._. A A 

f'IAirtGt:txnnb!QQt\Wnf'Gitrttnn1}'CU CIAI~:W ISCnCG rt~ ij 141ft tnt' b!IAIIStntG nG rtGg f'nll\rtt-G lfll:~niA n tL~U G1 ~ II ~ _. ._ 0 0 ,..,. ~ 0 A ... II 

1\,&.Ga.G~~~Lrt~ ~~t ~t n!A nt.LUnG 1L~~n~ 1l4l nl!f~~~nwnLt-U,tJ.MG~~nt~n~G~~n~tLUrtttU!\l ~LnL~I\Grt 
UtLrtL~ l4t t-G1nlfl~tl4tL~UG1 1\,&.Ga.G~~~UtLrtL~ftWtUn l,lfl11 ~wwh~Gn~J-1~~L~rtt~1AfL~I\Gi,~nt~n!tt-L!l 
G.t~IAAti\~Ga.rtLnntrtttUlflnLIAtLUnt~LnLGrt~nn1~GlflLWLti\G~tL~UG1n.tGa.t-nL~rtLtWn~IA~ fill\1ijLftll\ .. ,. .., ... ._ o o ... ,. 'Ji II A o f"'r"" 

{t!Ll') ~b~~tLU~_@nL~U,tJ.L}!~Ga.n~1rtLtW 

rtLlflfl t n!J-1!l l t..lblb»n l ~n~LlJGJtG~~a,1 nG~1rt~1rt~ 1a. UJ11l:~~giA~nt~~~~L~IA~L~rt £' 6 

.t.LU~i.Lt~LIA~Ga.n.~~ 1l:trtLlflnL~t-~~n[J1!ll LmtL~~ 

l:~~trttt (!:JLl')n~~L~~ ~1rtLtW,e. l ~li.!ll~G:u~~ 1LmtL~~~LG~~WIA~L~rt 9 G~n 1.¥1 h~:.t.'"~~l4n~L1JtLUJi.Lt 
~LIAIAL~t mt~Lli~~UlflGa.G.t.~Liblb &JLIA.n1Jrn t~11UG~1~W~, ~~L~IAtL~rt~Q.LWLtGn~1~ z· 6 ,.. II .. '/i' ,;•J 

0 
j •1. II .. A II J. A • ,.. II 

tLn~n.mLM.tLUrtt~1~~ ... -., ... I 

tLU~t~L~~Lrt~liUrtLlfll4~1\,&.~G~l:~~La.~ (Z) G~~ (1) rtLlfl~~fl~t!ltUnt (£) 

nGGt 1~l4, uiA..ttn.~, nt 1U ~ WLUl:tn rtWLnrtW~t.t.IAl:tUtLULt.t.lflnrtitiAt-Ga. ,.. .. ~ 111011 ,. 1.. ...,.. 
nnmt~ naat 1t-~~aa.uiA.ttn.naunnnn.1lflt..lbh.an.tl4, t-Glfll:~t-Q. ~lA, at 1n., rtJAnaat 1~l41 nn~aa.t-&JuiA.t.tn.~t r,i .. ,.. .. I ~ I All I. II ,.. I. .. I ,...,.. ,.. .. ~ ~ II 

~Ln~Ji.QlLMrt~~1~~.tLUrtttul:mWnUU!J.L}!UL~lflLibh.Gn.,&.l41ll~~11n_t-1 ~lA 1Lf1A 1l:tfl~~LrtWIA 1l:tfl~L~UL~~IA 1 G~ 1 

n._vt~~mp.1g1A~!:J~G~1 G~~ ~IA1G~1~l41UiA..ttn.tL~Ut-~~La.GJ~t-Ga.t-~!lttLU~~ (Z) 

~1nGG.t.m~,uiA.t.tn.~t nt1U~WLUl:.t(lrtWLnrtW 1110,.. .. ~ II II 

~t.tiAl:WtLUL~~lflnrti,&.~rtLlfll41 na.n.,&.tLU~I\!ll UtLrtL~l:~11~Gn~1~1A t G~ 1!:J~t-LIAn~m l G~ 1~LIA~~l LftLJt 1L!l 

~G~n~t-Ga.l:~11WIA 1 l:tfl~L~UL~~Ga.GjG~~~~~La.~~n!-~11t-tn.!J. n!-L n l ~Lli~Ln~li.QlLMrt~~1~~.tLUrtt.tUl:fUW 
nL~U,tJ.L}!G~WIA1l:.tfl~L~UL~LftLJt1tL~U~~~La.Gj~~Ga.t-~L!l G~~ t-~tLUt-~11 (t) 

~~~ ~Ln~Ji.QlLM.t.LUrt~~1~~tLU~t~L~~Lrt~(iurtLlfl~~fl~G~l:~~La.~nij1~~LWLtGn~1~ ~MLlJ 
WLU:It(lrtWLnrtWt-t.tiAl:tu.t.LUL~~lflnrti,&.~rtLlfl~1 na.n.,&.tLU~I\!l t U.tLrtL~:I~11 ~Gn~miA t G~ 1!:J~t-L!An~m l G~ 1 

~LIA~l41LrtLa. 1 Ln~Glflnnt-Ga.:I~11WIA 1 ~:.tn t-LlflUL~LrtLii. 1tL~U~l4~Ga.t-"LnG.t~t-&Jt-Qlfll:~~La.~LU t~11GQ.LWL.ti\G~ ,. • ,. ,. 1• , ,. , ,. c: .... ~ ,. ,. ,. ,. ,_ 

rtLlfl~Qij,t-&JQQ.t-~Ulfll41 ;~, ~La.~nn 1~ 1l4l~LtLWLtGn~1~UG~1l4W~, ~~WIA~L~rtGrt1 t '6 ~ Jf' 111. 11 l,;'11/o II .. Alii. A "' I'" 

I. n.~::&a111,Wl,.tC!M.I:11.ti.Un.lJK@M.C.&-UC!Jlt '6 

t-G~MUI\l4LL~ 
"' "' rtLtWt-~111\,&.~~n!-UL~l4~1\,tL nk L nt~Lllrt~1t-~~i4ttLUjoll\la.UJ11ftQ.11rtGpttLUl4~n.~~G~~La.~~~li\Grti\,&.G~~ 

~n!-UL~l4~1\,tlo t't a.~1~Lrt~.tL~UG1rtLlfln~~\,!1~~La.Gj~~Ga.t-~~Ga.t-G~MUI\~LL~rtLtWn_v:=.tfll\,&.t-G~l:~ [l'W 

~11ti!11~~L~IA~L~rtn._v~La.GjLiblb»Li!G~~G~t-,tLKnij1~~UlflG.!tL!Ai41t'~LWLti\G~tLUl:nli.~ 
&-8~MUn¥11,~ftl,LWn.~::.t~n~.tl,U '8 

9 



n. 
(N~ x N.~u x tt.~) ·rcrc S'B x ·rcrc OZ£ x ·rcrc OS'17 L~U~B~rq,~t.nn. 

~, ~tn~;, t-L r Gt-G ~~IA.tl. u _ttl t u ILB 11~1 11klr1.L~~IlL~tCBk~.1.U ~~L ~M.t-G~U t!11B~~ IA.tl.U ~n. g·z 

~tnut~~mlr1.~1A.rult~~,.mn 11A.I1B~~IA.t-tw, nurctt nt.t-A.tUtt.rct.~ L ·z II 1'0 ... II ,.., n ... J,: ,.. ,.1; 1'0 I II 

t-G~~IA.tl.UL,lA11klr1.L~ ~A, S' L~U~G~ftt t~~1GI* ~~11 n~ OOt ntnt.~ tCkU t ~t.na.U_ttlr1.L_{tl't~t! 9"Z 

~tt-t11t-GQ.tCfcL~nL!111klr1.L~ n~ t L~UL~rt1,U~Ir1.1ft111111 11fG~1UIA.11tlllU S'"Z 

n~ S' L~UL~fttntnt.~UGtU~t! p·z 

n~ t L~UL~rt1, t-t11t-Gn.t-rtlr1.11L~n~~111klr1.L~ LUUL!Lt! £"Z 

~t UOfll:!lON S,M08 pue SU08A)Od a::>JO:f t-G~1t-G~~IA.Utl.rtl.~ z·z 
~tt-t 11t-Ga.t-t.~u~nw~~t-Gt 1t-G~~IA.Utl.tCL~ t ·z ,. , ,.. 

~~~ t nuu.~ L!'::.c.ut-.c.nt-e~meelll.lll~ ·z 
t-G~~IA..tLU_tUtU!LGt-~~~tLU 

" m.lr1.L~~t.rclr1. 1t-t nc-a.nntA.t-wrct.tWBM.1U~Ir1. 1ut.~LIA.~~l ·uu S' ttu~Bnrctunlr1.t.nrcn~~~~nnB~~tA.c-twl L ·t ,_ ,. ,. ,. 0 I ,.. I ,. 1 IIW II I 

~tt-~~,=~n nGntn n::~nc-~tn nn.n nc-~~t c-~tLUg~nk!LUtt.rct.~ 9· 1 
.. " " 

~nn.=~~nc-B~~IA. ... I 

tt.U11klr1.L~~l4rclt-t~~tt.un l ut~=~rct.tWB~, £ oo£ t.~ut.~rtt,rutu ILB~~11klr1.L~£t!nB~~IA.t-twl t~ s· t 
~t 1"\GU l:t!l~GUUtl.tCL~I1G~WIA.t-tWl17. t 

·ww OBZ L~UUt.rcrq,t-~lr1.nt.~ 

t-1!L~Ir1.nt.~~~, (t-t.~uxc-~) ww osv x ww OS'17 t.~uut.rcrtt nBntnnnt~t.na.t!nB~~IA.t-tWlt~ £"t 

·ww OBZ L~UUt.rcrq, 

t-~lr1.nt.~t-i!L~Ir1.nt.~::~11 (t-L~UXt-~) WW 09£ X WW OS'S' L~UULrtftt t-~tnnnt~t.nl*t!I1B~~IA.t-tldlt~ z·t 
" 

~t-t.rG~nt'U~Ir1. 1UL~L!AI1B~~IA.tLUn L ~l4f'tlt-~~~11klr1.L~I1G~~IA.t-tldlnl; 1 1.1 
" 

t-.C.Wl8 ru.nt.~ ll8iJIIIA.t-.C.Wl "t 

~t~llti1GU~t!lt-B~~IA.~tJ. 
Qr\QL\1t'Lill:ftJAUlltutl ... ,. 

~t~nG~~~tL~LB11klr1.L~t-G~~IA. 

tl.U~~nt~u::~n n~~1U,t\11klr1.L~Q40l.UIA.WLltnG~tLUn~~1tLU11klr1.L~ )I:!!Ji3li:!W 8U!4::>ea+ aJI:!M:ijOS t! t-G~~IA.tl.U 

n l ~L~Ir1.ut.~lr1.rct.twe~ 1::t~~c-t.rcm_vut.~u~nc-G~~IA.tLUn l ~l4f'tl rcGkM. nG~~IA.t-twl n~;, ::ru40\.u~u n~~ 1t-B~n l ~it.~ 
tt.UB!Irc~::t.rclr1. ,~ tt.rcnn nueec-e~~tA.~A. n~n~;, nt.we!'t.LA::tut.rc~c-t nc-i!n~~e~~ ~~c-t, ~nrc1rc1 ~ t-t.!'nn, 

t-t 11t-Bt 111Ut~U1t-8~141A..tl.U nAt 1 ~ t-L~t-Bt m, rcttutWtt~lo!LWL~IA.tf\Ut~U1L40\.UU!A.t-B~~IA.~tJ.nn 1 I"' 1'0 I" I I Jl" ~~ ... , .. 1'0 ,.. .,.. .,.. 

'~'~'f\tnc"TI~,..::nmano~nu ,.mum_,.tl 

nt'iliBG1ltlllaLL!!t'I!WltiS lib> t nCnLI§ tisLWIJUliLUWI\r:ff\ib;llltulllYl:LMib1l:tUAUl!NtJ !r ,. "' K • 'T -..-,. 11 ,. ,. 

t. t a.~1~Ltelr1..tl.~UB1 



3. 1fl'rlflffU\JL1uo~~ l11W\IM11UoiiLL 1oll 41\11\1 1 1" 

3.1 ~1111"Sfi'VIfl~e.:~'VIq'l1~'ll~.:l l:uL:IJ'LI'VI1~ 
""' ~ II 3.2 ~1:1J11Cl'VIfl~e.:IL 'l'~.:lfl11:1J~:IJfl~'ll~.:lfl1\J Lfl 

2 

3.3 ijfl1\JLL~-:~~1ilif1'l1i'uu'll1\J~11th'l1unlum'l''VIfl~u.:~ 'W~1n11 1 'qfl 

3.4 ii'qfl~tA.:~~:IJfl~ 'W~1n11 2 'qfl 

3.5 1i~n-sunif1'l1i'uvhm-s'VIfl~u.:~ 'W~1n11 1 'qfl 

3.6 1i~11tl1'l1Un'llu1fl 1 ni'11 ~1'1.11\J 100 ;i'u u~t'll~L~v113.iu~vn11 5 'qfl sf1'l1i'uvhm'l''VIfl~u.:~ 
.. II I .... T ..1 !'! ... .... <t..l ., ... .... ~ II 

3. 7 ~1:1J11Cl L 'rf.:I1\J"S1:1JnU Lfl"S.:I'VIfl~UU'VIL lJ\JU~flllW91V\1eLflV"ln'U Lfl 

3.8 'qfl n1 "S'VIfl~ eu 1i na U.:lff~ 1~~ nff~U:IJ~ 1tl flif1'l1i'U d~u~tl n'l' N n1"S'VIfl~ ~.:IU ~ 1.:1 L tJu-st L ti VU'll\J1 fl 

'WU'uvn11 450 1111. x 320 :IJ:IJ. x 85 1111. Cv11 x n1'1.:~ x ~.:~) 

""' ""' I 0 4. 1fl'rlflffU\JL1Uollfi1\I!I\ILLfltn11LLU\111Uollfi1'U ~1\11\1 1 1fl 

""' ~~~ 4.1 ~1111'l'Cl'VIfl~~.:IL'l'U.:I Young's Modulus Lfl 

4.2 ~1:1J11Cl'VIfl~U.:IL~U-3n11LL£i\J'llU.:Ifl1\JLLUU~1-3 LL~t~flVflfl1\JLLUU~1.:1 , 1~ 

4.3 1ifl1\JWUUVn11 2 LLUU if1'l1i'Un11LtAVULVivu1'~f!'ll~.:lfl1\J 

4.4 1i Dial indicator LLUUL~:IJ if1'l1i'u1'fl'l'tfJtn11LL£itJ'lle.:lfl1\J 'W~1n11 1 'qfl 

4.5 ij Dial caliper LLUUL~:IJ LL~t'Wu-s-s\1fl13.i~1n11 1 'qfl 

4.6 1i~11tl1'l1Un'llu1fl 1 ni'11 ~1'1.11\J 100 ;i'u u~t'llUL~V1 if1'l1i'uvhm-s'VIfl~~.:~ 'Wu~vn11 1 'qfl 

4.1 ~1111-sfll-&'.:~1u~1:unu lfl'l'.:~'VIfl~uu~L \Juu~!Jll1ru91~,.;'~L;imnu 1~ 

4.8 'qfl n1"S'VI fl~UU 1i n a~.:lff~ 1~~ nff~~:IJ~ 1tl flif1'l1i'U Lnu~tl n-s w n1"S'VI fl~ U-:1~ ~1-3 L U\J"St L ti vu 

'll\J1fl'Wuuvn11 450 :IJ:IJ. x 320 1111. x 85 1111. (V11 x n1'1.:~ x ~.:~) 

5. 1fl'rlflffU\J011Ufi11Uolli'fff!Oil2J 41'1.11\1 1 1" 

5.1 ~11111Cl'VIfl~e.:~L~e.:~ Modulus of Rigidity 1~ 
""' 111 5.2 ~1:1J1"Sfi'VIfl~e.:~L -se.:~~:u'lle.:~m-s\1~\J fl 

5.3 1i~1~u1'~f!'VIfl~~uuuu\1~\J u~t uuuvfl 'W~1n11 1 'qfl 

5.4 1i~1£i1'Lifli1~:1Jn11Ufl~fl~.:~e~~~1~u 'W~1n·h 1 'qfl 

5.5 1i~11J1'l1'l1n 'll\J1fl 1 ni'11 ~1'1.11\J 100 ;i'u u~t'll~L~V1 if1'l1i'uvhn1'~'VIfl~~.:~ 'Wuuvn11 1 'qfl 

5.6 1i Dial caliper uuuL~:IJ LL~t'Wu-s-s\1fl 'Wuuvn11 1 'qfl 

5.1 ~1111-sfll-&'.:~1u~111nu lfl-s.:~'VIfl~vuvlL \Juu~!Jlnru91~\1m;iv1nu 1~ 

5.8 'qfl n11'VIfl~euii na~-3ff~1~~ n't'f~~:IJ~1tlflif1'l1i'ULnu~tln-swn1"S'VIfl~U.:IV~1.:1L U\J"St L ti vu 

'll\J1fl'Wu~vn11 450 1111. x 320 1111. x 85 :IJ:IJ. (V11 x n1'1.:~ x ~.:~) 
... 0 

6. 1fl'rlflffU\JLL1ollfloll ~1\11\1 1 1fl 
, 4 U .._ I 

6.1 ~1:1J1"Sfi'VIfl~e.:IL 1~-:ILL 'l'.:lfl.:l'll~.:l1~fl'U\Jfl!Jl1.:1 , 

6.2 ~1:1J11fi'VIfl~U-3'l11fli1LL "S.:I~.:I'll~.:l1'~f11~ 

6.3 1i'qfl~~1-:~u-s.:~;i.:~ii~n~tL\Jun1u'l1~u~fl~.:~e~~,uuu"qfl'VIfl~~-:~13.i~1n11 1 'qfl 
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6.4 ij~·u;1,.,i'u~uEilil1~~'VIIil~EJuuutJuu - ~1.:1 'W~1n11 1 "qlil 

6.5 ij Dial indicator U\J'UL~11 U~t Dial caliper 'W~1n'l1 1 "qlil 

6.6 U'Nmtvi1~-:~qlil1t.~nT~'VIIil~EJ.:~ijphbJLthm11 1,000 iJ1~u 

6.7 n-r~lil'VIIil~EJ\Jtl~tnEJ\J~'lEJL,.,~n hh!EJan11 10 ;i'u, EJ~ijLiJmJ l~uEJan11 10 ;i'u, lil~1~LilmJ 
• 'II 'II 'II 

bJU'EJan11 10 ;i'u u~t,_.~,~~n bJuEJan11 10 ;i'u 
.,., I.,,. "'uG ....... .,., ... "l"' 6.8 ~1111~CI L'ri.:I1'U~111n\J Lfii~.:I'VIIil~El'U'VIL 'U~~\JlflW"EJ,.,ElLiilEJ1n'U lil 

6. 9 'qliln1~'VIIil~EJ'Uijn~EJ.:IY4~1~~nv.~EJ11~1tllild1,.,i'tJLfltJ~tJ mwm~'VIIil~El.:!E!Eh.:!L U'U~t L tJEJ\J 

"!!'U11ilWUEJan11 450 1111. x 320 1111. x 85 1111. (EJ11 x n1'1.:~ x ~.:~) 

7. 4flfi'MfletiJ~L~iJ~ Simple Harmonic ~1'U1'U 1 1" 
7.1 ~1111~CJ;in~1L~El.:ln1~Lfii~El'U~ Simple Harmonic U\J'U Simple ,Bifilar U~t Trifilar Pendulum l~ 

7.2 ~1111~CJ;in~1L~EJ.:~m~Lfii~EJ'U~ Simple Harmonic U'UtJ~m-:~1~ 

7.3 ijucJu plate H1,.,i'U~EJ.:~i'tJ Pendulum 'W~1n-:i1 1 "qlil 

7.4 ij Kater/compound pendulum 'W~1n-:i1 1 "qlil 

7.5 ij Aluminium pendulums u~t brass pendulums E1~1.:1~tl~~1n11 1 "qlil 

ij Bifilar suspension bar 'W~1n-:i1 1 "qlil 

7.6 ij Trifrlar plate 'W~1n'l1 1 "qlil 

7. 7 ij"!!lil~1lil~tJ~.:~d1,.,i'uvi1m~'VIIil~El.:! bJ~1n-:i1 1 'qlil 

7.8 ij~11J1,.,1!n "!!'U11il 1 ni'11 ~1'U1'U 100 ;i'u u~t"!!EJLREJ1H1,.,i''Uvi1m~'VIIil~EJ.:~ 'WuEJan11 1 "qlil 

7.10 nu1wmd1,.,i'tJi'UL1~1m~Lfii~EJuv11.um~'VIIil~EJ.:~l~~1n11 1 tiEJu 

7.11 ~1111~CIL o!i-:~1'U~1110\J Lfii~.:I'VIIil~El'U~L U'U~~IJlli'W.i~~EJL~EJ10'U l~ 

1 .12"qliln1~'VIIil~EJunn~EJ.:~v.~1~~ nv.~EJ11~ 1tl lilH1,.,i'uLnu~tJmwm~'VIIil~EJ.:~EJ~1.:~ L uu~tL il au 

"U'U1!il'Wumm11 450 1111. x 320 1111. x 85 1111. (£111 x n1'1.:~ x ~.:~) 
"!! i1 8 .. 0 8. 4flfi'MflitiJ~L'liJ~LL·HL !.lfi'M11JLLet:'W'ULEl!l~ ~11J11J 1 4flfl 

!if .,j !if .,j 0 I .r ... I 

8.1 ~1111~CII"In~1L ~El.:IU ~.:ILC'lfJ!il'VJ1'U'VImt'VI1\JlEJV.'ULElfJ.:IU 'U'U\Jl1.:1 '1 

8.2 ~1111~CI;im~1L~El.:l Kinetic U~t Static Sliding Friction 

8.3 n~CIH1,.,i''U11.:1~11J1,.,11nd1,.,i'um~'VIIil~El.:l W~1n11 1 'qlil 

8.4 ~1111~CJtli'u~11~11ilLaa.:~"!!EJ.:J~1'VIIil~EJul~ n~Ln~ehuflh~11 l~~1n11 1 'qlil 

8.5 ij~11J1,.,un"!!'U11il 1 ni'11 ~1'U1'U 100 ;i'u u~t"!!mRa1H1,.,i'tJvi1m~'VIIil~EJ.:~ 'WuEJan11 1 ~lil 
8.6 n-rfu~1H1,.,i'um~'VIIil~EltJhiuEJan11 2 U\J\J 

8. 7 ~1111~CIL o!i-:~1'U~111nu Lfii~.:I'VIIil~EJU~L tJu~~IJlli'w.i~~EJL~EJ1n'U l~ 

8.8 "qliln1~'VIIil~EJuijn~ EJ.:~v.~,~~ nv.~EJ11~1tl lilH1,.,i'tJ LntJ ~tJ n~wn 1~'VIIil~ EJ.:~EJ~1.:~ L uu~t L il au 

"!!'U11ilWUEJEJn11 450 1111. x 320 1111. x 85 1111. (£111 x n1'1.:~ x ~.:~) 
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., ~ 0 

9. "lfl"flilti~V.iHH11ULL'U\Jnil LLilt~iiU ~11.111.1 1 "lfl 

9.1 ~1111~ClVJflfla~wgy~.nunfl LLflt';JfltJ LtJ~tluu~ pendulum 

9.2 ~1111~ClVJflfla~ Elastic potential energy LtJ~tluuu~tJ~~ 

9.3 ii~a-d1EJU~~ "!ltJ1fiLH'U~.htJ~'UVnfl1~'W~1n11 5 'il11. ri1~i'uvi1m~VJflfla~ 'W~1n11 1 '!l" 
9.4 ii~m~ Uflt~1flflri1~i'um~VIflfla~ 'W~1n11 1 '!l" 
9.5 ii~11J1~1!n "tl'U1fl 1 ni'11 ~1'U1'U 100 ;i'\J Uflt"UaL~m ri1~i'uvhm~VJflfltl~ 
9.6 ~1111~Cl t .a-~1'U~111n\J Lf'l~~VIfl~ti\J~L U'U~i;~ur w.i~\1aL;iEJ1n'UL~ 

9. 7 'qfl n 1~VIfl~ ti\Jii n ~ a~Wfl1~~ nwit~11~·htlflri1~i'u Lnu~tl n~ run 1~VI flfl tl~tl ~1~ L U'U~t L ii EJ \J 

"!IU1fi'WuaEJn"h 450 1111. x 320 1111. x 85 1111. (EJ11 x n1'1~ x ~~) 

10. Ui:tf1Miu11~~tln1Nn11""aau ;l1u1u a Ui: 
1 o .1 L UtJL~tvh~1tJ~iiL ~~ nviu~ L uu Lf'l~ ~~i1~~gy n 

10.2 "!11L~tvh';11nL~~nmit~~-uu1fi'Wut~EJn11 50 x 50 1111. 

10.3 ~1L~tii"!I'U1fiLliut~EJn11 EJ11 1800 x ~~ 750 x n1'1~ 800 1111. 

10.4 ~u11~t~~1EJ1~~~t~iwn1 

10.5 ~tJL~tvi1';11n1~~"ii-uu1fl~u1'W~1n11 35 1111. 

11. Ln1iehMfu1l'uhn11""aa~ ;l1u1u 16 i1 
:'1 .,.r.. ~~~ .., ... 

11.1 Lu\JLn1ti~~11L\J1t~ti~U~"l11~'U~LVIEJ11 

11-Ko G 1c1o 
11.2 "U1Ln1tiVI1';11nL~flnW'U~fl1 

ILl 11,3 ILl ... II I ~ 
11.3 1111Ln1tl~~ 45 'il11. Uflt 1111L\J1t11"!1'U1fiL~\J~1'Uf:l'UEJnfl1~ 36 'il11 . 
., 4 0 ., 

12. t)'U1ULiltiUn1t~n ~11.111.1 2 t) 

LU'U~\J1'UL~t~tJ1~~vi1';11nL~~n ii-utJ1fiWUtiEJn11 1200 x 450 x 750 ijfli;wtJl~ (n11~ x EJ11 x ~~) 
"" :'1 -~,.,.... tJ ~ • ~~~ \J1\JLflti'UL uUU \J'U'U1Umt';ln LLflt11'!1'U~:~1~~\J11~~ mW~1111~Clfltln Lfl 

., 4 
f1Wttn~cu:au 

II II oil 

1. ~L~\Jtl~1f'l11Jlti~L~Utl~1f'l1~111tl1m'U1L"!I1 

2. ~ L~Utl~1f'l1~ ti~~\J cat a log Wit111lUil1W';l~~"Utl~'qfiVIflflti~111Wit111n\J L 'U L~Utl~1f'l1 
3. ~L~\Jtl~1f'l1~ti~LL uuLt~n~1~n1~L U\J~1u VJU~1~tJ1EJ wit~11m~~uei'Uf'l1111~1111~Cl t tJ 

nT~~ti11U'il11 Uflt\J~n1~tltL~~~gy~m~-u1EJLfiEJb~~1u~~i;tJl (EJm1u ~1EJn1~~ 10-12) 

4. ~ti~L U\J"!Itl~ t ~li LliLf'lEJ t oH111rttiU 

5. ~ti~LUtJ~i;tJlnru.i~~i;tJl';l1ntl~tLVIf'l~btJ ~;tlt1L11~n1 (EJm1u ~1Eln1~~ 10-12) 

6. ~ti~L~i'U1111Jl~!1U ISO 9001 (EJm1u~1EJn1~~ 10-12) 

7. i'utl~tntJm~t.a-~1utln~ 1 tJ 
8. ~tl~iifiilt~tl~tnti'Un1~VIflfltl~ t~Eh~utiEJ 1 '!lfl v • 

., :'1 .=::! ., "" !'t .. ,. ., ... ~- !'t .,... ., "".. .. ... 
9. 'qfiVIflfltl~tJlti~L uU~:~Uf'l1VItl~ L U~1EJn1~~fltJl"Utl~ L ~~~1\J~~fltJliJJ L '!I~Uf'l1VIW~~fltJlL€lW1:n';l 

10. rh~Ufl~~11a'U~1Uil1EJLU 90 1'U ~'U~1f'l1 90 1u 


