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1. 'I.J".i~'ti1n".iLLgt~nq11~1ilfh-3 

tl-s~·lnm1'U.:~1'U1~ija\l hiLLn '!!m~a'U.ff'Ul!um.J~m~1~~'Utlgt1EJ"U~.:~11.:~L~EJ'Utlrn~111YIEJ1'4i.'l-sru ~1'U!;l 

tl!;l1~11 B1Lflm1l~.:~ lij-:~vrr~B1'U1"il L"il~t1J LL!;l~'\Jn~n~1i.'I1"U11"111'S~'U'Ui.'I1'Si.'I'UL YIPl L ~~rn-slij~rn-s FJru~ 

'U~'VI1'SP111.'1~{ 11'V111YIEJ1"'EJ~'U!;l'S1"1151\11ij-:~'VI1~~'U!;l'S1"ll51\11iJ1'U'l'U 522 Fl'U • • 
n~11~1~~1.:~1 'U'I1'U1~ija\l 1~LLn 

'l!m~a'U h-:~L~a'Utlm~111Yim'4"'-sru ~1'U!;ltl!;l1~11 B1L.fl~L1l~-:~ ,Y-:~'VI1~B1'U1"il L"il~t1J lil'1'U'l'U 25 

Fl'U 1~a m-si.111 LL 'U'U L "il1~"il-:~Lovn~'l!m~a'U~m.i"l!11'S11'11m~mJ'I!n11ija 
• \1 

Cll 4 .c::tt. 4 Cll .c::tt. ff .::::.. Q.l q 

'U n P1 n~1i.'l1"!11'l"li1'S ~'U'Ui.'I1'Si.'I'U LVI P1 Lvm m-s"il ~ m-s Flru~'U 'S'V11'SP11i.'l ~-s 11'VI11YI El1!;l a ~'U !;l 'S1"1151'U 

lij.:~'VI1~~'U~11"1151i11ii'1'U'l'U 48 Fl'U 1~am'Si.111LL'U'UL"il1~"il'ILuvn~'l!n~n~1~L~EJ'U1"111 1706 240 • • 
'V!"'nm'SL~EJ'U 1tl'SLbni11'll'S~EJn~L:a-:~u-sn"il lii'1'U'l'U 1 m111n1'SL~EJ'U 1'ULYI~1l~'U um-s~n~1 2556 . ' . 
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2.1 m-sLn'U'S'l'U'S'll.I"U~lJ~ 

1 'Urn-s1,Ya 1~vi'1rn-s-s'l'U'S111oU~11~~L tl'Utl ~11flii LL!;l~YI~ EJ.flii 1~ a.U~11~tl ~11flii1~vi1fl1'S!;l.:l 
\1 cal \1 " " " cal \I 

~'U~b~~~11.fl1~ru~~b~EJ'loU~'Itl'U-:11'U1,)a\~LLrl tl'S~"ll1"li'U ~L~h~n"U1~1EJ LL~~~b~EJ'l"ll1ru~1'U1~'U5'S'S11 
\1 \I \1 "' 

rn-s~n"U1!;l1EJ 1 'U11ru 'U~n"il1ml'Ut1.:~1~~'U~'UoU~lJ~"il1n~'ULYI~iL il~ L~ni.'I11.:11'U1,Ya LL!;l~L~ni.'I1'S~'U 1 
d -J ~ 1111 d II d o cv 

b ~~~'VI ~~"U~lJ!;lYIFl'S'Um'UL 'V'I~'U1111'V'I~'U1'S~'U'Ui.'I1'Si.'I'UL YIPl 

2.2 LF1~~.:~1l~mm'Um-s11ija 

- .fl1~1~'1111111murn1~~'U1'S~'U'U L~LLn PHP5, JavaScript, HTML5 bb!;l~ CSS3 

- Browser mi~~ Chrome, Firefox 

- Interface Responsive design -s~-:~f'U1~1Pl.:~-d' Lab top, PC computer 

- Server2Go CD-ROM ~1'VIf'Um'Sf'U Apache Web Server ~1'U CD-ROM 

- LL 'U'U~1lfl1~ruL~a1n'U1~'Uu-s-s1lm1~n"U1!;l1EJ 1 'U11ru 

~ 1 ..I .., .I .., .., 
- bb 'U'Ui.'I~'Um11Fl'l111'V'I-:I'V'I~ "il LnEJ'l n'U u'S~i.'IV15.fl1'V'I"U~'I'S~'U'Ui.'l11i.'I'Ub VlPl 

2.3 fl1'S~~'U1'S~'U'U 

L~~1 L il'U~111 n'S~'UTU fl1'S~~'U1'S~'U'Ui.'I1'Si.'I'UL VlPl~i.'l~~ Fl"'~.:ln'U fl11~1 L il'U fl11 -j ~(l'lJ'S~i.'l-:lfl LL~~ • 
t:J~"''V'I51~a1~fi~'VI"'nni~'U'l'Ufl11'l.:l"il'Sn1'S~~'U1'S~'U'U (System Development Life Cycle) ~.:~il.ff'U~~'U 

'VI"'n~-:~'VIl.l~ 6 .ff'U~~'U 1~LLn 



1) m-s~ n'l!t1 LL~~ n11thvn.l~l'Ut\J'l·11 L tl'U.ff'UI'leJ'Un1'SLihn'JtJ'S'J:l.JoUeJl,j~~1nm-s1~m :S.:~ 
tlfi'l1~n1'SLLtJtJii~TU~'J:l.J L~LLri "':l.Jfl1'1!1'UJL:S\I~n (In-depth Interview) LL~~tl-s~~:l.Jn~:l.J~mJ (Focus 

Group) 

2) m-s-s'JtJ1'J:l.JLL~~1LI"l'S1~v1-u'a:l..l~ Ltl'l.lm-sthoU'a:l..l~m~~1m-s.ff'UI'leJ'U~ 1 :l.J1vi1m-s~~LLE.Jn 
~ ~ 

L ~a 1 m~oUe:J:l.J~~"ii1 L U'U LL~~ L 'VI:l.J1~G'I:l.JGiTVI-rtJm1iw.J'U11~'\.JtJG'I11G'I'UL VI PI 
~ 

3) n1ielelnLL '\.J'\.J'S~'\.J'\.J LiJ'U n11elelnLL '\.J'\.J Ll"l1\IG'I{1\I"l.lel\11~'\.J'\.JG'I11G'I'UL VI PI LL~~ n11elelnLL '\.J'\.J 

t:i'J'U&i~~eltltJm otl i'J:l.Jfi\ln11elelfl LL '\.J'\.Jn1'S&i~~\ILL~~n1'S 1 otl\11'U'S~'\.J'\.JG'I11G'I'UL VI PI 
~ 

Ll"l~eJ\IiieJVI1\1~1'Ufl1'1!1'11"lel:l.JoW'JLI'leJ{ LL~~oUel:l.J~m~~\1~'1.1~~111~ :l.J1'\.h~neJtJtl'UG'I{1\ILU'U1~'\.JtJG'I1'SG'I'ULVIPI 
~ 

s) miVI~G'IatJ-s~tJtJ Ltl'Um-sVI~G'IatJI"l'J1:l.Jon~a.:~m11~tJtJ vY.:~mitl1LG'I'UaoU'a:l.J~1m~~"~1:l.J~ 
~ ~ 

~el\ln11 n11~~~\ln111 otl\11'1.1~1'U~~ie:J:l.J LL~~~1'UB'UL Vla{Lill'l 

6) m-s'Lh1tl1i.:~1'ULL~~m-su1-s.:~fn'l!t1 fia m-s'l11-s~'I.JtJLtl1~m1:l..IL ih'VI:l.J1EJ~a.:~1i.:~1'1.1 LL~~ • • 
A.ol:ll CLI Q: 0 IV 

elel n LL '\.J'\.J1tln1'S~ ~ Lfl'\.J'\.J1~\I'S fl'l!t11~'\.J'\.J G'I1'SG'I'U LVI PI 

2.4 G'I'Stle.J~LL~~tJ'S~Lij'UtJi~~VIfifl1~ • 
m-stl-s~ Lij'U L U'Un1'Stli~ Lij'Ue.J~I"l11:l.J~\I~el h 1 'Un11 1 otl\11'U'S~'\.J'\.JG'I1'SG'I'UL Vlfilm~~w.J'U1~'U L~EJ 

n~:l.JLil1'VI:l.J1EJ ~.:~~mrm~EJ'I.ILL~~,rn~n'l!t1L~mtl'l.lm-s1~m:S.:~tl~:l.J1W 1~LLri miLL~nLLtJtJG'Ie:J'Um:l..l • 
(Questionnaire) 

"' ~" n111 Lfli11::'VI"l.lel~~ 

L:S\11"1Wfl1~ 1~E.Jm-s1LI"l11~v1-u'a:l..l~vtl~vi1m-s~n'l!t1vY\1~1nm-s~\l~'l.l~ "':l.Jfl1'1!tru LL~~tl-s~'ll:l..ln~:l..l , ,.. , , 
~eJEJ ntJn~:l.JL ih'VI:l.J1EJ L ~elvt111'l~'lh~G'I\Irl"l.lel\ll"l'UL 'UG'IlJE.JneJ'U~L~vi1n1'S"'fl"l.I1~1EJ 11:l.Jii\IG'I1L 'VII')1 'Un1'S~~ 
~1u~~n1-s~n"l.l1~1~1~-s1wL'UU~~u'U , 

L:S.:~tl~:l.J1W 1LI"l'S1~'VIL~EJ1 iLLtJtJG'Ie:JtJm:l.J 1~EJ 1-tl'G'Iii~~"~a 1tJ-d 

G'ltl~~i'SW'U1L~LLn f11~e1EJ~~ (Percentage) f11L~EJ\ILtJ'U:l.J11"11~1'1.1 (Standard Deviation) 
' 

LL~~f11Lu~EJ (Mean) 

"'"' e.J~n111~EJ 

1) e.J~ n11~w.J'U1'S~'\.JtJG'I1'SG'I'UL VI PI 

G'l1:l.J1'SU~w.J'U11~'\.J'\.J 1 ~G'I1:l.J11Uf'UL .!JtJ L~Hv·IL 'JeJ{~1'U~~ieJ:l.J LL~~tJ111 L'11e:lft~ L~ EJ n11tl1L Vlf'IL '1.1 L~ ~ 

vt~nL~LLn L.!J~tJ11'JL'1!eli~1vtf~n11'lh~:l.J'J~fl1'1!1'1 PHP LL~~ Server2Go vi1'VI'U1ffi'Un11L~EJnLotl\11'1.1 

Apache Web Server oUell,j~LL~~G'I1'SG'I'ULVIPitli~natJ~1EJ ~'J~~1EJ ~n'I!I'W~"l.le:J\I~'J:l.Je:J:l.J~!KntJ'I.I'll1 LL~~~'J 

:l.Jel:l.JL'I.I~'UI'l'l.l1n11~LU'Utl-s~&i:l.J1n11:l.J fl1~LL~~fl1'\.JeJnL~1~1n~\w.h!Kn"l.I1~1EJ 1"111:l.JL~eJ .m~n~n1'S:l.Jn11 
~ 
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Title: Study and Development of Information System to Preserve Legs Immemorial 

Tattoo Culture 

Researcher: Ms. Arunee Madaruk 
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Keyword: Culture, Tattoo, MOM, Conservation, Diffusion, Information System 

This research aimed to 1) study the attitudes of the new generation towards 

immemorial leg tattoo culture, 2) develop an information system suitable for collecting and 

disseminating the data on immemorial leg tattoo, and 3) study ways to disseminate and 

preserve this local culture of the north eastern region. Developmental research was 

conducted through this study. The applied methods were interpretation, cultural study, 

focus group, and in-depth interview. The data gained from the former methods were used to 

develop an information system. The research tools included interview, questionnaires, and 

system development tools: PHP, JavaScript, HTML5, CSS3, and Server2Go. The system 

development focused on SDLC method: 1) study and identifying problems, 2) data gathering 

and analysis, 3) system design, 4) system development, 5) testing, and 6) usage and 

maintenance. The samples were 25 students from Pla Kaow Wittayanusorn School in Amnat 

Charoen, 48 Ubon Ratchathani University students studying Principle of Business 

Programming in Faculty of Management Science. 

The research results showed that the attitudes of the new generation towards 

immemorial leg tattoo culture were both positive and negative. For the positive side, they 

were interested in learning about old culture, appreciating its significance and belief, and 

preserving cultural ways of the old generation. For the negative sides, leg tattoo was seen as 

dirty, and unpopular. The suitability of the system in terms of usage and data gained a high 

Level of satisfaction. The recommendations for the system development were brighter color 

tone and bigger fonts. The dissemination of data was done through the usage of multimedia 

such as documentary, Facebook fan page, computer assisted instruction and website, books, 

and journals. Obstacles in disseminating immemorial Leg tattoo culture were the search for 

in-depth data as the new generation discontinued this culture and most data were gained 

from document and word of mouth. 
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mn=ff'U'Vlni''U m1~nfl1V 1:u1~~n1vr1£J 1 tl"i11n1~:fi11'l"lla-:~r~'U 1'VlmL!Jin~'UL U'U~-:J~Vi'U L~'U 1~\Jav:ff'U ~-:~~vr1v1 tl 

• 'IJ"l: 

~a1~"ii11'l LLfl~f111:UL ~ari'1~-:J"il~fi'U L~a'Uvr1v 1 tl"i11n~-:~r~:u 1 'VI£~ ll.lii~~'U'Vla~!Ji a 1 tl~~'Ufln~'U'VIfi1'U 
'U 'U , \I , 

\1"iJ..-,'IJ'UFl'J1:UUV:U 1 'Un11&1nm V'Vln L Vifi!'Vln1 £J fi'J~fl1V'VIfl1n~&1'U ~-:Jiif111:UUV:U'Vi'1 L ~af111:U~'J V-:11:U 1 • • 

Lvi'l--1 vr~a 1tli1-:~m':i'Vi'1L~a~-r1-:~r~~ 1~ 1~£~fll1~1'l1 L~~:uLL!Ji-:~L ~a 1 ~Ln~~-:~~m 'U"iiil'l ~1 Lvrl'lvrtl-:~~'Vi'11 ~m1~n • • 
"ll1fl1V 1 'U'i1~ 1:u1~-r'Uf111:U~'U L"iJLvriia'Ua~l'l ~a "1!11U1'U~.:Ja~l'l1:U"!f'U'U'Vl LLfl~"lf11Liia-:~iJr~'J1:Ufi~ L~'U11 ~~ 
iia1£J~m tl'Ur~'Ui'U~1 L tl'Uirn La-:~ m1:ufi~ L -d'Udtl1"il~ 1~-r'U~'Vl~Vifl:U1"il1n"1!11 l'l~1'UI'l n~:ua-:~~~iia1 £~~ n~'J'U 

v 'IJ 

1vrqj3JmtJ'Una1~~L:U1 vr~ar~'U"il':i..ij~ fi'ULiia-:~~-:~Ln~r~11:Uf~n11a1v&1mtJ'U11'1J'Uo':i':i:U "lla-:~r~'UU1'U'Uan Fl'U 

1l.Jiim~~nW1 Vlfii'Ufl~L"lJ'Udm~iiLLlJlfl'Un':i'IL'Vl'Vi"'l Lvl1,r'ULLlJlLLV'I~1tJ~Liia-:J~'U ., ~'JV 1~vfi~-J1 n11&1na1v 
' "' I 

LU'UL~a.:~"lla-:~r~'U"il'U m1:um vr~mr~mtl'Uirn 1 'V1W:u1ria'U ~-:~,!'Um':i~nw1A''Ur~11LMv1n'U L~a-:~a1v~n~.:~ 
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m:rvi11~EJ1n 1 'Ui:J';l';JU'U L 'Vf:i1~fi'U~ii~1EJin'U1.:1fi'UlJn';J~tJ niJ~~1EJin 11eJ~1-:~lJ~=B~ ~~';] ~ 1 i.UmJ~ LL~~ . , , 
L iJ~Le.~m~eJ-:~111 L~mnu rn1im1~L U'Un~ll~iim111 L ~eJ 1 'UeJ1'U1';J'lleJ.:~Pi~tJ::: 1 u11ru-rl'L vl1,f'U (?lll~n~, 2549) 

1 'UL 'll(;l a?I1'U (;leJ'U~1-:~'VI1loU'1'Uti~1A'11 ~.:~'VI1~eJ'1'U1';1 L ';l~ru Ei'.:~F~.:~ii~ Lw.h~ LLrl~ii~1 EJ~n~'ll11~ L ~'UeJ ~~ 
~ ~ ~ ~ ~ 

oU'1.:~~.:~~"~11liL~eJm~vi1rn1~n,r'U 'V'leJ1'VIni~'U'Vli li'Vl1Vl1 mEJ 91 tJ iifl11liL~eJ11 "in1i~?~11l!n f11tlinn • ., • • \1 

';l~ULL~.:!LL 1.:1" (1~li?IL(;l~,j1'UU~1A'11, 2551) 1w.~'Uu1111B?I1'Un1~.:!';l:::\]n~'U'VI1EJ1 tJYl-reJll ~ nu1~:zi1(;1 

G'llJ EJ 1 'VI1J~fi'UG'IlJ EJ 1 'VI1J~~el.:l fl111111"111ll L ';J~qj n11'VItJ1'Vl1.:!1 (;]~ L -ff1111 LL 'Vl'U~ LL~1llel.:l L ~'U1ii:zi1 (;11 'U11ruL U'U 

L~eJ.:~.:~li-:~1EJ LL~11l1111t11~ EJ n(;11 'VIll "l in~1 EJ L U'Ufl11ll L .,,_., i n~1EJ L -rle1 L tl'U~n ~~ n~ru1 iLn~fl11ll L tJ'UmillneJ'U . ·~ . 
&1.:~ Fill n11flll A'1?1111 fill L U'U'V11J LVI~ 1'Vl~ LL 'Vl'U 1"11111 L ~eJ L~ll i:J-;] -;],j''UtJ fi L?lu11l1~11 fi'U L -ff1 fi.:~.U ell!~ LL~ ~ 

\1 , 6.1 \1 

G'I11G'f'U L 'V1PI~1'U'Vl1.:1 L 'Vlfl1 'U 1~ ~ ~.:l,f'U fl11el'4-rn~LL~~~'U'VleJ~iw.J'Uil11ll n11&1' n'll1~1 EJ 1~ EJ fl11Pin~111'U11ll 
off ellJ ~ 1"11111 L ~ eJ 1 ~:zi1 (;] 1 i L 'VIll1 ~?Ill~ eJ n11-r'U -r'll eJ .:1 LEJ 11 "li'U ~'U 1 'VI1J el1 ';1 L tJ 'U 'VI'U 'Vl1.:1 'VI.Q .:!~ ';1 ~vi'11 i , , . 
Pl~tJ1 WJ'Uil11l!BG'f1'U ir.:~ fl.:! eJ ~oU1'U rl LiieJ.:~i.:~flliVleJ.:I~'U~'U 1 tJ , , 

U al d 1.2 1(;1qlJ1:::a.:~fl 

1) L -rleJPin~1VJPI'Ufl&i'llmfi'Ui'U 1 'VI1l~ii~eJ1WJ'Uil11llfl11in'll1~1EJ 1 u11ru 

2) L .;jel~WJ'U11~'U'UG'f11G'f'UL 'VIP!~ L 'VIli1~G'fll LLrlfl11~~Ltl'U LeJ EJ LL Vl~offel:!J~1{im1i n'll1~1EJ 1 'U11ru 

3) L -rleJPin~1LL 'U1'Vl1.:1fl11LeJEJ LL Vl~LL~~el'U-rn~1WJ'Uil11lln11in'll1~1EJ 1 'U11ru1 ifl.:!eJ~ir}-jw.~'Uil11ll 
I 'I '"(j \J ...... "" 

'VleJ.:I(l'UeJG'I1'U 

4) L -rJe1tJ1~ LlJ'U 1"111lloW.:!Vlel h1~'U'UG'f11G'f'U L 'V1Pim~~WJ'U1;fi''U 

1.3 't.lel'UL't.J(;l 

1) ~1'UU1~"ll1m \11'U1~EJ-d''lleJ'UL'lJ(;1~1'UU1~"ll1m fieJ 

u1~"111m 1 'U\11'U1~ EJ-d' 1~ LLn 't!m~EJ'U~'Ul!uEJliPin~1(;1eJ'Uti~1EJ'lleJ\111-:~L~EJ'Uti~1A'111'VlEJ1'UG'I1ru • 
~1'U~U~1A'11 eJ1 L.nmiieJ\1 ~.:I'VIf~eJ'1'U1';1 L ';l~qj LL~~'tJnPin~1&'11'll11"li11:::'U'UG'I11G'I'UL 'VlPIL .;jelfl11~~fl11 !"lru::: 

- .. -=t. Cl.l .r::lil 111.1 Q.l q D 

'U1'VI11PI1G'f(;11 li'VI11'VlEJ1~EJ~'U~11"llil1'U ';l\I'VI1~~'U~11"llil1'U ';11'U1'U 522 fi'U 

2) 

3) 

4) 

n~l!~1el~1\l 1 mGm"i£1liLL 'U'UL-;]1~';1\1 • • 
'!!m~EJ'U h\1 L~EJ'Uti~1A'111'VlEJ1'4?11ru ~1u~tJmA'11 eJ1L.nmiieJ\I ~\I'VI1~eJ'1'U1~ L';J~qJ ~1'U1'U 

25 fi'U 1~EJfl11~l!LL'U'UL';l1:::';1-:~Lo't'l1:::'t!m~EJ'U~eJ~"llll1ll'l1m~EJ'U't!n1~EJ 
.... dl q .4 Q.l ~ .. q ILl 

'UnPIn ~1 ?11 'll 11 "1111 ~ u 'U ?11 1 ?I 'U L 'Vl PI L Vl eJ n 11 ';1 ~ n 1 1 fl ru::: 'U 1 'VI11 Pl1 ?I(;] 1 11 'V111 'Vl EJ 1 ~ EJ 

~'U~11"llu1'U ~\I'VI1~~'U~11"llu1'u ~1'U1'U 48 fi'U 1~EJfl11~l!LL'U'UL';l1~';l.:IL1l'rl1~'t!nPin~1~L~EJ'U 
1"111 1706 240 'VI~nmw~iEJ'U1ti1LLmllti1:::EJm1L=8-:~u1n';l 1 n~l!n11L~EJ'U 1'UL'VleJli~'U tJ • • • 
rn"iPin~1 2556 

.... .. .. 
m'l.l.nl!PI1G'f(;11 , 

- .:11'U1~EJ-d'ii'lleJ'U L 'lJ(;1~1'U.fJl3P11?1(;1fl 'Un11Pin~1 fieJ~.:~'VIi~ 1 'U.f111"11P1~1'UeJeJm5EJ\IL 'VItieJ(;leJ'U~1.:1 
tJ"i:::neJ'U~1EJ ~\I'VI1~~'U~11"llilTULL~:::~.:~'VI1~eJ'1'U1';JL';l~qj 

.... 
~1'U1~EJ~L1~1 

-s=::EJ=::L1~11'1'1LU'Wfl1':i1~EJ 1 tl 
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5) ~1\JoOm -d'tJvn ~m~1~n~ru~m'j~n"ll1fnt:J 1 'IJ'j1ru L'\11(;)e.J~~~n LLm~itJfi~L ~'Wiil1nfl'LJ"'~t:J 1 '\113-l ~tl 
11'AJ'LJo'j'llJm'l~n"ll1mt:J 1'1J'j1ru 'j'JlJ~..:~LAuim.J~~LiJ'W ~n~ru~itJr~11lJ .m'rl LL~~imtJ 

'II 

i'I'AJ'LJo'l'jlJ (Culture) 

'jtJt:J~n (Tattoo) 

vl'JlJtllJ (MOM) 

n11t1'41'n~ (Conservation) 

n11'Le.JI:JLL'rl~ (Diffusion) 

'j~'IJ'IJ"'1'j"''\JL VII'! (Information System) 

1.5 LLe.J'Un11fi1 L il'U-:!1\1 

~11'1..:1~ 1.1 LLe.J'LJn1'j~1LU'LJ1fl'l..:Jn1'j1~t:J 

5.2 tltlnLL 'U'IJ'l~'IJ'IJ 

5.5 Vl~"'t)'IJ'j~'IJ'IJ 

6. ~..:! 'UVi''l11'j~'IJ'IJ., hJ 
I ..I • I ... 

t:ni:JVItl~b 'rltlu'l~ blJ'LJ'j~'IJ'IJ bb~ ~ 

~n~1~1'1'LJfl~"lltJ..:Jn~lJLU1'\11lJ1t:J . 
.q .c::il I V Q.l 

VllJ~tl1\JAJ'LJo'j'jlJ"'n"ll1~1t:J 

1 u11ru 

7. "''jtJe.J~"lftllJ~LL'U1V11..:Jn11' 
• 'II 

v .-. cv vc:A 11 

tl~ 'ln'1!}1'1lJ nm~ L "lJ t:J1"lJ1 ty~1'LJ 
"' II 

n1'j"'n~1t:J LL~~Iil1n"lltJlJ~n1'j 
'II 

th~ LiJ'Ue.Jm~'IJ'IJ"'1'j"''LJ b VII'! 
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1.6 th=la'!nJ~fl1fl11lil=l~i'u 
1) 'Vl':i1'1.J'VJ Pl'U fl ~"!ltl\lfl'l.d'U 1 vrll~iJ ~er)~'U li':i':il.l m':iG1 mn~n EJ 1 'U':i1 u.~ , 
2) ':i::'U'U~1':i~'UL'V1Plvtl~i~'U1~'Ulil1n\11'Ui:5'u0lil::LtJ'ULLVI~\IL~EJLL'Vdl~'Ufi':i':il.ln1':iG1'n"!l1G'l1EJ1'U':i1u.!L'IXfl'U 

i'Uvr~'I1~Pimm~EJ'Uf 
3) L ,J 'U L fl ~ t1 'Iii t~1 i ~TvtftJ m 'j L ~ EJ 'U n 1':i~ t~'U 1 'U ':i1 EJi "ll1Yi L M EJ 1 "li' t1 '~ vY\11 'U 'j~ !KmT u Ell.! tii m~1 LLG'l:: 

tlfll.!Pi m~n(;IG'l tlfllil'U'IJ ':i::"!l1"!l'U~l 1 'IJ~~'Uh • 
4) 'Lh 1 '1Ji:5'EJ~ tiEl tl~ 1 'Uti'U1 fl(;IL 'UU':i:: L~'ULM Ell ntJ m':i&1'1 L~~l.l 1 'IXfl'U~'U 1 vr1l\-1'Ul.l1 ti'U ~n,;1~'Uu':i':il.l • • 

m':iG1n'!l1mEJ 1 'U':i1ru 



.:l 
'U'Vl'Vl 2 

0~(1 1111v11fl1"jPifl't11(1'lVJ~'lj~ LL~~1"j"jf;l.Jfl"j"jlJ~L~EJ1oUB'l1 'U Lfl"j'Jfl1"jl~ () ih1EJ~~L5EJ~~1oUeJ ~el 
..:::r~d d 1.1 

2.1 VJ~'lj~VJLfW1'1JeJ'l 

2.1.1 1111'U1(9)..J'Ul)"j"jlJ 

2.1.3 fl1"j~nmEJ 

2.1.4 m~mEJVi~n 

2.1.5 rhL~1'1l1'U(i'lvi'1lJeJlJ 

2.1.6 "j~'U'U?i1"j?i'ULVlf'lLL~~fl1"j~(9)..J'U1 
d d j.l 

2.2 1"j"jrum1lJVJLnEJ1'1leJ'l 

2.2.1 1111'U1(9)..J'U5"j"jlJfl1"j~n'1l1mEJ 1 LJ"j1ru 

2.3 meJ'ULL'U1fl11lJfl~'1leJ'lLm'lfl1"jl~EJ 

1~EJ"j1()~~ L5EJ~'1Jel'l LLI'i~~th~L~'U?i1lJ1"jtleJ5'U1EJ 1111~-:JI'ieJ 1 ud 

c.td d II 

2.1 VlCJ~!)VlLmJ'J"'JB-:1 

2.1.1 1111'U1(9)..J'U5"j"jlJ 

1) fl11lJ'VllJ1()'1JeJ-:J1(9)..J'U5"j"jlJ 
' ' ' 

1(9)..J'U5"j"jlJ vtlJ1EJ()-:J eJ1"jEJ5"j"jlJ vt~eJeJ-:Jrh1lJVi~'UieJ'U Sfi-:J"j1lJ(i-:Jfl11lJ-r A11lJL~eJ ~~tJ~ 
'IJ 

~~'\.Jm"jlJ n~vtlJ1EJ '\.J<j~L ~ru m1lJ?i1lJ1"jmL~~~n'ljru~u~EJ ~'U 1 ~A'U 1111-r'UlJ11 'U~1'U~~L tJ'U6W1:UnA'U 

'Vl~-!l'tlel-!1~-:JfllJ (eJfl'U, 2551) 

1(9)..J'U5"j"jlJ vtlJ1 EJ (1-:J Vl n~ -:JVl neJ ~1-:J~ LL?i~-:JeJeJ n(i-:J15~11)1'1leJ-:JlJ'U'ljEJ1 'U~-:JfllJ'tl eJ-!1 n~lJ 1~n~lJvt~-:J 
, , , 'I , 

vt~eJ~-:JfllJ 1~~-:JfllJvt~-:J Sli-:JlJ~'ljEJ'1111f1~?i-r1-:J"j~ L u EJ'U n~ Lnruev1151 'Ufl1"j'\.Jlj'IJ~ "j1lJ~'l fl1"j~~"j~ L u EJ'UI)l~ eJ~':il'U 
"j~'U'Ufl11lJfl~ m1lJL~eJ rhuE.JlJ fl11lJi LL~~LVlflL'UL~~I'i1-:J 1 LL~~i1fl1"jLU~EJ'ULLU~'l1'UVl1-:J~~~'U 1~EJ1111 
l1'(9)..J'U1fl1"j~'UVleJ~tl'UlJ1€1~1-:Ji1LL'U'ULL~'U (\ll1"j"jf;l.J, 2551) 

-:u1nA11lJvtlJ1EJ'1Je:J-:J1(9)..J'U5"j"jlJ ~-!I 1111?J"j'\.Jm1lJvtlJ1 () L .U1 h 11111~ EJ~1EJ~e:J 
' 

')(9)..J'U5"j"jlJ vtlJ1EJ(i-:J fl1"jU"j~~~~ ulj'U"'&i 1 'U~'l~i1m1lJL~e:J 1 'UI111'U~ l'ie:Jn'UlJ1 ~-!! 1 'UI111'Ufl11lJfl~ 

rhUE.JlJ ~~tJ~ U"j~ L ~ru Vln€1~1-!1 1 'U~-!IfllJ 1 Vl(J L~E.Ji1fl1"jL tJ~ EJ'ULL um 1 Ul)11lJ(Jflfl1~ L1~1 
' ' 

2) U"j~L.flVl'1JeJ'l1(9)..J'U5"j"jlJ1VlEJ (?i~~ ' 2500) 
' 

• 1(9)..J'U511lJ L~EJ1tl'Uvt~n 1 'Ufl1"jtii1L u'U~ll)l ?h'U1 vtt1JL'U'UL~eJ-:J'1leJ-:J~\)11 'U 1~EJ1111-r'U~Vl5~~ 
-:u1nf'l1?i'U1 
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QJ ~ Cil q,.J V QJ ..:!II I Cil 0 Q.J I 0..1 

• 11'lJ'U5'f'~·lJVI1·:ln!)'\r11J1 tJ 111JVI.:J1~ b U tiU'tb~ b YW.JVI tlflll1U'UU bleJ11llfl11lJG'f1f\'1j b Vl1f1U 

f1!)'\r1ll1tl 

• 11'llu511llVI1.:J11'lbl 11'1bbn bfl~eml.:~~ll t11-rm~n hfl oU11"1JeJ'lbfl~eJ'l1 off m1bb~'lmtJ , ' 
• ll'll'U5111JVI1'l~.:Jf\ll 11'i'bbn f\tu511ll~Yll1~fl'UeJ~~1lltl'UeJ~1.:JlJfl11lJG'f"lJ ll11ti1VI f111 , 'U , 

eJ~~1l!nu 1u~'lf\ll 
'U 

3) ~1l1"1JeJ.:~11'lluo11ll ('\Jub~.:~, 2549) 

• fli1 m"' 1'1 { tb~ b VI P11 VI tl eJ1 Pi' tl eJ ~ ~ ~~ll bb~J 1ll 1off1'U 1'U bn ~ b tJ 'Uth~ b VH1i bb -d.:) b ~f) 
'U 'U 

th~b'V'H1i~eJtlfl1~VI.:J btlul'i'u 

• bn~mrwJll b 'liu m1vh 1 ~vhu1 bn~ b iJuu1~ b ~ru m1~.:~ bb"1JmMt~1i11 
• fh'Dtill bn~"il1f1 f1111i1'11.:J~ii'1Vi beJf)~ f)~tU"lJeJ.:J bb~~~~.:Jf\ll bb~1 bn~f111b~ ti'U bb uu~u~ eJ 

n'Wll1"il'U n~ 1m tJu11'llu511llU1~..S1~.:Jf\l!tTu 1 U1.:Jf\~.:JeJ1"il"il~ b tlufhi'Jt~ll1~ t~~iu 
u1.:~f\~.:~btlufh'Dt~lll'l~eJ~ 1u 

• BVI5~~"il1n11'llu5111J~u 1~t~eJ1"ilbn~"il1n~.:~f\lJ~u u1~bVIP1~u '\r1~eJVIiu~u~il 
ll'll'U 511ll~ bbl'l f1 ~ 1 'l tl'U bb~ bjj eJ 11'1 1J1~U U ~'\r1 ~eJ eJ ~ ~1ll tl'U ~ .:1 bfi ~ f111 bb~ f1b U ~ ti'U 

'U 

ll'll'U511ll t11~.:1~~"1JeJ.:J bb~~~~1tlll1LJ-ru 1 off bbmmmm tlu11'll'W511ll"1JeJ'll'l'U 

0 QJ CV ~ IV 

2.1.2 f\11lJG'f1f\W"1JeJ.:Jfl11eJ'U1f1~bb~~fl11be.J tlbb ~111'1J'U511ll ., , 
u1~neJu iJLflmneJ.:~ (2551) 11'i'mh1~.:Jf\11ll(\'1rl'ru"1JeJ.:Jll'll'U511ll1 VICJ 1'11 m'lr11'11~~.:~..S1b tJuvi'eJ.:~ " , 

b U'Ub~eJ.:J~ bM(Jd~'U nu bel f)~ f)~tU"1JeJ.:J'IJ1~ bn tl1~ nil bb~~f\11ll~'Uf\.:J"1JeJ.:J'IJ1~ ,r'U~eJ f111~U~eJeJ1 tl"lJeJ.:J'IJ1~ , , 

ll'll'U511ll 1~m"il(\'1 rl'ru b vh nu b~eJ.:JU1f1 b~eJ.:JVJ eJ'l ~.:~ b tlu f\11lleJ ~ 1eJ~"1JeJ.:J'IJ1~1 'UVI1.:J bP11~;in"il bb~ fllJf\tufh 
-... '\J eM , 

'V€l-!ll'l'U~~LLI'lf1G'ff11tJ 1 tJ flG'f1lJ1'H1G'f{1-!l€l1tu1~ fl'J~'Ull11 'lr1~11'1 U1~ b VIP1G'f{1.:J~'U'\r1~eJUf1lJeJ.:J 111'11 tl fll~'IVI'\r111 
bb~'IJ1 ~"il~ti\'11-:JeJ ~1eJ~ 11'1 1'11 t1 f\11ll~'U f\'1 bb ~'I bel f1 ~ f1~tUVI1'1ll'll'U511ll"lJ eJ.:Jf\'U 1 'UU 1~ b VI PI" f111~f\'U b 11"il ~ 

'U 

b vhtTu fl11~b 11"il~~UVI eJ~ b~.h~u 5"1JeJ.:J b 11~ eJ 1 tJ fl11"il~ eJu-rn,;bb~~ be.J t1 bb ~~ll'll'U511l!B'U~.:J1llf\1Ufl nu 1 tJ 
' ' 'U 

b~eJ 1 ~~n'lr1mu"il~ 11'i'VI11ui5~il'l"1JeJ.:J~uu~u~1 f\11ll b tlull1B'u.:~~.:~1ll?l~t~~.:~ b~ll vi'.:~~ eJll11 ~.:~m~'llru 
\1 , \J, tJ 

(2534) 11'1?11UHl1 "~'lf\ll bb~~ll'll'U511ll b U'U~1'U~1rlW"1JeJ'If\11ll b U'Ull'U~~ b U'U?IeJ'I~'I~ bbtlfleJeJf)"iJ1f1tl'U 
' " ' 

1~11'1 bb~ ~lJfl11lJ~ll~'U5~.:~ tl'U bb~ ~ nu eJ ~1'1~ n<ff.:~ ~'I~ bbtl f)~.:J f\ll'\r1~'ll1 bbl'l f)~1'1"il1 n5n~.:Jf\ll'\r1~'1 ~ eJ 

2.1.3 m1~nmt~ 

m1~n ~f) ~f) m11 ii'l'lb1U~1mb '\r1~ll bb Vl.:~~.:~uu~1'\r1u.:~ 1'11 bb 'lr11.l.:~~b 11vi'eJ.:~m1 bb~1vh 1 ~bn~ 
' 
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fl11l.l L U'Ul.l1'tleJ\I n1'.iG1 n~ 1 EJ L~l.I~'U~1 n~ n1n n1'.iG1 n L U'U fl1'.ivl1G1qJ~ n'l'!ru Lu~1 ~ 1 uV!ti'1'tleJ\I 

vmm~~e:n'!lru1m ~eJl.l1m'.iG1m~l.ILL ~~VImEJ1 tJVlltlEJ htlth~l.l1ru fl.l"l. 787 m'.iG1nutJ 1 uVIti'1~mtJtJm'.i u , 

~uVI~~ eJ~'.i~erL utJL ~1 1 tJtl'.i~ L Vll"l1 VlEJ m'.i~ nVI~eJ~ m~ mYtJL utJm'.iv11 Lfl~eJ\IVImEJ~«U'eJ:WeJ L ~mL~~\Im'.i 
'U 'U 

~tJVl~LtiEJtJL utJ1 ~~VIm'l~ii~'ln~ml.lneJ\1 LL~t1nEJm~n1 tJ1 tJ~'!l~l!wr'llm~~ 4 ~1tJ~wu1~1n Vl~eJm'.i~n 
'U 

Vl'il\ILL'tl'U 1-tinuer~el\lb Vl'l'J~1flfl LL~EJm~n1tJiJ ~.1"1. 24 75 '.i1l.lvY\Im'.iG1mJ'U~LU'ULVI:WeJ'ULfl~eJ\I'.i1\l'tleJ\I'tl~\11'11l.l 
'U , 

fl11l.IL~'il 1 'U~~'U fl1'.i~m~EJfll1 lrezumi ~\llim1l.!VIl.I1EJl1fl1'.iL~l.!VIiin fl1~l1b~:Wtl'.i1fl!J 1 tJtl'.i~:W1ru 

l"lm'.i'.i'l'J~ 3 neJtJfl'1M1m~ ~v:w11tJfl1~~1"lm'.i'.i'l'J~ 8 m'.i~n~~tl'.i~~UI'11fl'Ufl~:W~1\I 1 b~eJLbD\IbbEJm'litJ 

L~'!JUJ~1~ ~tlbVI~eJ 'il1'1lqj1fl'.i ~'Ufl'.i~~\IL~:wlim'.i~flLLUU Horibari ~lJfl~~~fl~1~mEJ~1\II~1~1\Ifl1EJ LL~~ 

b~:Wbb~~VImEJ1tJu fLI"l. 1750 L~EJ'iJEJ:w:w1n1tJVIlJ Eta ~\lbU'Ufl~:Wfl:W\51tJ~.fftJ~1~~~ m~mEJ~1\I 61 l!mutJ ~ , ~ , I 

~mm'.i:w~ii~m~EJ\1 ~~v~~tJLVl~b~1 m:wm1l.lb~vV11\II"l1~tJ1 bb~~'DV11tJ~tJU1tJ (in~b~EJ, 2554) 

'.itlbb uu'tlv\lfl1'.i~n1 tJ~l!mj~~utJ 
'U , 

1) bbl"JtJ~1~~1~~ fiv fl1'.i(;.J~:WVImEJ'.itJbbU'UbU'Um~1tJ~'UI'ltJ1m'.i bVl~'DEJ1EJ 
" 

2) Vl1ueJ~~11'1~ fiv bU'Um~mEJ L'litJ bmi'~~ 1u1~VI~vmEJm1fJn 

3) EJ btJ~1~~ fiv bUtJm~LVIiivtJ~\ILb~\lb\11 rl~1EJnum~bVIiivtJ'Urlrl~ , , 
4) b~bbtltJ~11'1~ fiv ii~1~mEJ~D\I'Uvflm1:WLU'UI'l~i'tJvvn b'litJ tJmm~~ lJ\Ifl'.i 

5) bl~~~11'1~ ~fl i:il'i'1Bfl'l'J'.i~i:im1l.!VIl.I1EJVI~eJ11Ji:im1l.!VIl.I1EJ L'li'U LLv:W\JLLfl'.il.l 

6) 1mnv~~1~~ ~eJ m~mEJ'U1:W5'.i'.i:W'.i1:WCi\lbu~1~n~:w b-dtJ ~tl~vtl , 
7) ~.:~f1~1~~ fiv mEJ~nhJb,J'W~~'W~TU1VIqj~~bU'W~~1 

8) m1~rlv1~11'1~ fiv 1n~b~EJ.:~nu ~.:~r1~11'1~bb~~~i1rl11:WbVIiieJtJ~1'1:w1nn11 

9) a'W~~11'1~ fiv 11Ji1LL'W1Vl1\loU~b~'W~'WmJnu'.i~iJEJ:w~1'WI'i'1 
'U 

.fftJ~eJ'Ufl1'.i~fl .fr'W~eJ'Wm'.iG1ni:i~\I.Q (Vrteam, 2554) 

1) ~~rwm1l.l~v\lm'.i ~1~mEJ~~v.:~m'.i~n1~b«U'1hm'ln'W'.i~VI11.:~er~mb~~'li1.:~ 
'U , 'U 

2) ~1.:~'.ivEJ~n~1~~1nm'.i~~rlmY'W~.:~ 1 'Wm~~1'l'JneJtJ~ b ~v 1 ~b «U'1 hl'l'.i.:~n'W 
'U , 

0 dt ~ 1,.1 QJ I 

3) 'U1fl'.i~~1'l'!Vl'.i1\l b~'.i~ bLml.l1 n~VlU~.:J'U'W'.i1.:J m EJ 

4) bl'l~EJ:wvtlmru~1VI~um'.i~n b'li'W 'tl'W1~b~:w bb~~tl'.i~nvub«U'1nubrl~v.:~b~1~ , 
5) L~l.l~n1~m~'Ub~tJm:w~1~eJ'ilflbLUU H 

6) 1~~1'11:wm~eJeJmLuul'11l.JL~'W~1EJmvi'b~1~ HLb~1 '.i~EJ~nm 1 tJm'.iG1ntJ'.i~:w1ru 4 -&11l.J\I 

'.itl bb'\.JU bb~~m~mEJ~iJEJ:wG1 n1 'WU~~U'Wi:i:w1 fl:W1 EJbb~~VImnVIm EJ U1.:Jrl{.:~ 11J1~~'Wn'UA11:WiJEJ:W rl11:WL ~v Vl~'il 
'U , 

LL~LLI'i11Ji:iV!~fl fl1'.i'iJ~ bb~ EJ 'U1\Ifl{.:J~fl1'11:Wrl11:W'!l'iJUh G1m ~eJLb~~\lfl11l.J~flnU L ~l"l~'.i\I«U'1:W vY\I.fn~VI1J1fl'W 
m~~eJn1~ vY.:~~bL~~'tl11~1 ~n'l'Jru~'tleJ\Ibfl~eJ.:~:Wv bb~~m~~iJEJ:w~n bb~~\11~~\lm~ 



.n1~~ 2.1 m1~mnt.J61~t.J 1 Vt~ 

~jj1: Vrteam (2554) 
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m1~mnt.JA'W 1 'VIt.J 1 'W61~t.J 1 u11ru btl'Wfl11~mv1-eJ~'IJ'VIe:J~b~e:J611t.J\911jjfl'Wjj1'0J1f1"1l1~B1t.Jm1 i'lbb~ 

61~t.Jm'IP~~e:Jt.Jut.J1 ?i1'W 1 Vtru~mv1e:J'VI~61e:Jum1jjbtJ'W6'ln~"ll1t.J bb6'l~ ~nm1jje:J~'VI'W 61\911!:-J61jj~ bb6'l~ bfl~m~e:J1 'W 
~ q Q.l 'll \J 'll 

f111~f1 ~~'ld (61jj"IJ1t.J, 2541) 

61\911~:.J61jj~ l161m~h'l ., 1 'We:J~\91 ~'l~e:J hJd v v I 

6f\9l-a~ 1 ~1-3Vliin btl'W 1~"1ltJ~Vt'i1'1 '1J118611'Wb~tJnl1 "~'W'Vliin" ~,dmrnM'l'1Je:J'l~'WVtiimb~1'0J~i1t.J1'1~'1J111 vm .. 
eJ eJ f1jj1 bdeJ m\'1 bb~1'0J~ b tl'W~~1 ~,:j,!'Wbde:J fi'W61~m1 e:J'WU1t.l1'1Vti1 nffi oJ~ fl'IJ'W ~1-:j mmde:J bb~:.J6'l~e:J '161tJ'VI bb~1 ~'~ 

nmmtJ'W~~1~~'VI'W'W1'W 

6f!Vl'a~ 2 ~Vlri'WVI~e:Je.J6fj_!Ufl'J1~ ~Vtri'WVt~e:J Vt~m~t.Jn8nmh'll1 ~'W'Vt~e:J ~'El b'1J~11 Yl~~umi\911l.Jtl'W'Vt~e:J~ .. v 

1 oif'Vf,:j~jj~1t.Jf111 1ici1'W Vt~eJYl'W 'IJ1-:jfl~'l1 -if~, "ll~1\9l~ bn t.J'l ~Vtri'WVt~-eJi1tl1Vt"L! m 'IJ16'l'Elt.JI'i'11 'Wtl1 ~'l,!'W~'l~ e:J'l 
' 

c.J?ljjn'Utifl1lv~ Vi'boihn'W "il~vh 1 Vi'l:W6'1€lvvi'1 bbG'l~~~'~'Vl'W'Ul'U bdm111 tJ~n'U'U~l-:j rnv"il~vh 1 VI~~ ~'~~jj':j€) vvi~ n 
d i.l ll a do 

bb6'l~ bjjeJ bb 'Vf,:j bbm 'OJ~nmt.J b tl'W61m 

61\911~ 3 ~1'W 1 Ylu1t.J~:.J61jjt.J1-:jl.Jm~t.J ~1t.J 1 Y'lu1t.Ji1~n~ru~ btl'W~~11~t.Jvl1fl11'VI'IJ'El'Elf1'0J1nn-eJ'W~1'WLb~1'\J~ 1 ~ 
v v ' 

6'1~ b8t.J~~:.J61jjfl'I.Jt.l1'lvfl~'OJ1f1~'Wl.lf1 b~t.J fi'W 1 ~boV1n'W'l111 oJ~n'OJ~ 1~~~1b"li'Wfl'W 
'\) 

d . 
'VIjj1: http:/ /wvvw.tha1scooter.com/forums/showthread.php ?t=663515&page= 18 
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d ~QI.dl ~QI .ct II 4 i.l.:!!i ddll lJ ~g 4CII 

~9l~'VI 4 'U11l'Ub~e:Jbb6l~'U11l'U.:J1~~1l'VI1lnbb'VI.:J vt:wmbvt~ rrel fn~vt:wnmbvt~bbm '\J1~m~b'HJn vt:wml'u 
'U 

e:J1~~~ b tl'U bb vi~ 1l1muV11 ~6'1 ~ bB EJV) bb~1 ~~:wnuJ1lJ''U b~mb6'1~J1l1''U~11 ~ b .U1 n'U u1~fl~~~~:w nuvti1 n~ bbV1~ 

~~\vi'~ bb~~'\J'U~'hvt-J~ 1"11~11 b tJ'U~91 'j~ij EJ:W tl'U.f11 EJ'Vt~ n ?f1'UJ1lJ''U b~e:J bbG'i ~J1lJ'U~1i1fll1:W b ~B11 b tJ'U 
'IJ 

e:~LJmruffi-tl'ci'1vt-rum'j~n , 

~:w'll1EJ 1J6'1m5 (2541) 1vl'e:~5u1EJH11 b~:w~1nm'j1-tl'vt'U1:Wvt11EJ 1~EJ1-tl?i1'U'lJmEJ~bbvt6'1:wbb6'1~b~~ 

~:w6'1~vti1n~ bb~1~n6'1~~~1vtir~ vt~~~1n,!'U~~b'lJ~EJ'U:w11-tl'bvt~nLJmmb vtG'i:Wbb 'Vl'U b"!i'U b~:Wvt:WV1 vt~m ~:Wb~'\J 
' ' 
~1 be:J1:W1b~EJ~n'U 2-3 b~:W b1m~n-:u~1vi''je:JEJ~n~e:Jfl~~:w1m~~-:u bb6'1~b?l~':ilb~1:ff'U 

'Ue:Jn-:u1n,r'U-:u~i1 ~'U ~1'll11~1 vt~m~e:~n b~1vt~mi''U1~ ~'Uci'1vt-ru~~n~m~EJ1b~e:J1~e:Je:Jn~'VlE 
bvti1B'UEJ1'll1 1:w'1 ~b~'UD1V1 '\J1~1:w'1-tl'b ~e:J'Vl~~e:~u11'Vl'U 1vl'mm!e:~mYlEJ~1~ ?i1'U~1tl'\Jb~1 b ~e:J 1-tllY~ 1:w'1 ~~'U 

'lJru~~n b ~e:~~-:u1mi'1~'U:W1nLb'lJ'U'lJ1B1~-:u~ 1~'U~1~mEJ"Ii1~~n 1vl' '\J1~fl'U~1:W1'jfi'Vl'Ufl11:W b~'U'lJ1~ 1vi'L~EJ 1li 

~e:J~b~EJJ~'U bb6'1~1li~mb'lJ'U'lJ1tl'\J~'Ub~1b6'1Wli1 
" 

"!i1~~nbb6'i~'j1fl1 

~:W'll1EJ 1J6'1m5 (2541) fY~1vl'e:~5u1m~:wb~EJ1nu"li1~ bb6'i~'j1fl111 "!i1~~n6'11EJ~~~e:~~1vl'-rum'jb~EJ'U 

bb~~LJ5u~L~EJI"l~~i1fl11:W'li'1'U1t1)1 '\Jn1'j~ n mne:~'U(i~-:u~~1l.J1'jfl b tl'U"!i1~~n 1vi'1~EJ~~vhm'j~1~IlTV'lL~EJ 

1"1~11 1 ~~u'U~1~m EJ bb~1 fie:~ EJ~n-:u1 ~~1'\J~LJ mrubb6'1~vti1 n~vi'~~1vl'n~11:w1 bb~1.U1~~'U ?~lJ' EJ ne:~'U6'11~6'11EJ~ 

~n~~fl~1EJI"l~~n'U 1lii16'11~6'11EJ 1 vtli 1 vt~e:J~~1~:ff'U 1 vtli b ~e:J1 ~bbl'ln~1~ bb~~~ b tl'U6'11m~EJ1 n'U1JEJ:wb vti1e:J'Un'U 

v)~,!'U'\J1~fl~~~~me:~~ b~e:JbflEJ~mb~1~~btl'Ufl'U~nL'€l~U1~ LV1EJ~1li1vl'b~EJ'U~n:w1L~EJm~ 'j1fl1~n'IJ16'1~ 1 
" 

2.1.4 6'11~mEJVi~n 

n1'j~ mn EJ 1JEJ:w111'j'lJ ~1'11:w1LJ 'j~ EJ n 1'1 ~ n 6'1 ~'U'U ~1~ m EJ 1~ EJi1 n 1'jn1vt'U ~ 1'11 EJ ~111 bb~G'i ~.n1~ ~ ~ 
" ' 

vhm'j~nH~I1i'1bbvtil~1V1 '1J6'15'j1 ~l'lm119ll'U1 bbG'i~flru~ (2533) 1vi'e:J6'\J1EJ'j1EJG'i~bBEJ~ Hvi'~d 

1) mEJ~mLJm~bn~ 
'IJ 

m 'j~ n 1 'U ~ n~ru~d ?i1'U:w1 n~ ~~u1 'U.n 1 fl b vt-u e:J bbG'i ~.n 11"1 1'1 ~1'\J e:Je:J n bU EJ ~ b vt-u eJ'lJB~ 
'lJ'j~b 'Vlf'11 'VlEJ \1\'1 bb vtil~'lJB~mEJ~n-:u~'lJ'j1nn B~~"li1~ be:Jl (;~~1 b '111 bbG'i ~ b ~f'l'll1m vi1,1'U(i~~~~mLJd1vl' n1'j~n 

d.J " 'U 

~~ b tl'Un1'jbb~~ bb~:w 1 ~i1m V16'11 m~:wu1n ru~t1n~n '\J1~'j'l.Jfl~1 EJ'U nil eJ EJ 'U1~'j'l.Jfl~ e:~ EJ~TeJB'U'lleJ~'U n u1~'j 
\J 'U 'U \I 
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2) mtJ61fl~1'U"lle:JUbm 

r1f11 tJ~tJ'U n tJ'I n1~'111 bb ~'U ~e:J b ~ e:J'Itl'U~e:Ju b e:J1 '111'161 fl'OJ~v\'1 fl1~61n1 ~'U n tJ 'Iii~ n~ru~ 
~ ~ ~ 

v q II .:!11 1.1 1.1 1.1 QJ d QJ 1.1 

~l.Jl.J1~~flU"lJ1tlfl"lJ1'1 fltl .fl1~~1'U'1!1 tJ"lltl'l"lJ1 bb~~~1'U"lJ11"il~U~T'ilU fl'U~1 tJ'I1l.J~tl~ ~'l.f\1~'UfltJ'I~1'U"ll11 
'U 

bb~U1'1fl~'l ne:Je:J n bb uu 1 V!L~~l.ll.l 1~~vl'l.fl 1~ ~ 1'Ui1 tJ ~e:J'U n tJ'I"il~1X'UVI1!1 b .rr1V11 n'U 
'U 

.n1'WVi 2.4 mtJ61n~1'U"lle:JUbm 

vh..n: "1J"cr'J1 ~I'I~J1lw.J'W1 bb"~flru~ (2533) 

3) mtJ61nu'U"ll1bb~~~~ 1 ~n 

m~~61n~'IU'U"ll1bb~~~~ lvm~1'U 1 Vlrubtl'U~tJ bbl.J1 ~,r"ll ~'~1~iiun btl~ bb~~'Um"ll1 b tl'U ., ~ , 

~'U 1~tJ61~1 bb~~~l'l1 bb~~~'llil~'OJ:mmLtJfln'W 1~tJ 1-tlme:JU~b V!~tJl.lri''W 
'U 



.n1-w~ 2.5 mmKrrutJ'lnbb~:::?t::: lwn 

~l.11: '1!~5')1 ~l'ltn1~'U1 bb~:::l'lru::: (2533) 

4) mCJ~n~1l.1Bl.l 

11 

bUtJ~m1tJ1')')rul'l~~l.l'W1'U ~n~rul'l~1CJ~1iT'lm ~\!~~111'1 bbl.11 &11tJ~1bU'Ubvti1BtJ~I'l1 

~bvh <jtJ~tJ~11inJ1\lbbvt\leJBmbuu1~\tJtJ~I'l-h~BCJI'l~1'U '11~5')1 ~l'lCJ11~tJ1 bb~:::l'lru::: (2533) b~CJn ~1 
'U 

.n1wVi 2.6 mCJ~n~1l.1Bl.l 

Vll.11: '1!~5')1 ~l'ltn1~'U1 bb~:::l'lru::: (2533) 

.dl Q.J ~ ~ I IV I I ..:::11. Q,..l 

b 'UB\l':il1 nm CJ?tmn(i'l':il1 n n1')':il'UI'l'U1 n1') ')1\l bb~ :::?t n~\l'IJ'U')1\l m CJ ~1'\.Jmvt'U\l bb~::: 

nmCJ b U'U')U~1\l?f1 CJ\l1llbiimb~~ bb 'IX'l biim1me.J1tJ 1 tJ1iJ1~iJ!'l'UtJ'U'Vin 1 i\ tltJ~1CJ~ n~ruB'n~') lil'lJwn-w~ 
'U 
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6) mCJ~n~btl'UmBu 
m1~mnCJ?l:W'CJ1u·nrui'lbBn~n~nh\:l~1~ ~B m1~nmBu~mJ1B'U1l.Jbb~~~~1CJ hw 

" 

.n1-wVi 2.8 mCJ~m~'UmBu 

~lJ1 : 'lm611 ~(;1CJ1lw.J'U1 bb~~flru~ (2533) 

2.1.5 fl1b~1'1J1'Ufi-:JI'l1lJBlJ 

~1nm1Pln~1oVBlJ~'Vl~ CJ.niJ 1~11CJ~~ bB CJI'rJ1 n11~fl'IJ1~1CJ1lJI'l1lJBlJ,!'U 1~t.J11flfloVBlJ~ 1 'U 
\J , 'U \I d..J '\1 

.f11flbv1'UB'IJB-:!D1~b'Vlf'l1'Vlmtl'U~1'U1'VIqj b1'1CJPl~~n11-:! (2552) 1~b:fiCJ'U1ib'U'U~BflbBbflb'Ui'W1111 lJBlJ ~B 

1DD1~~lJ1m1lJ'IJB-:J~(;11\.J1~ b.f1'Vl'VI~-:! ~BrJ1b tl'U1D511lJ~?l~Vl B'UBBfllJ1~1fl'U1lJ511lJ~Bfl11lJ b ~B fl11lJ 
" " 
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~1m~\9l~~B~btlt~~~'rhh~~~1tl~ ~iht.J~n~ruv~m~~~tnt.J'H"J"i1"11~~ bb~~bbfl~~~~b~B ~~u1m~i1vu 
' '\J 

bb~1bb6'l~ fl~el~ bbfl~TJ el~ 11 b ~ijeltl tl'U~\l ~1tJfl11~~~eJW tlt!~l911~ije)1tl1\lm fl v'h 1 ~1Jel1lijfl111J'VI~\ltJ 1G'1 

1mX~ ~1~eJ~ ~~u~ 1 ~~eJll hiG'11~1"itt'U"i"i6'l5"i"i~n1l~fl111l'VI6'l~~w,b vi~VJ n'll1~ ~~~tl Atl~1tltl1~\ll~'l11btn 
'I 'I 'U 'I 'I 

"iUU"i~~111m"i~~e:J~ ~1~~H'U~nruVJ1~~t!~~m'nwll'11'U£'ltll~1"i mm b~mtlt~e:Jt!£'l~1~At!b"i1ij~l9l~Tun 
'\J ' 

.fl1'Vi~ 2. 9 1'11~el~ 1 tlflll~b ~e:J~I911th~~~1tl~ 
~~1: ~~~rr-h:t (2552) 

d .... .1" 
.fl1W'Vl 2.10 m~fl1"iG'1fl'll1mtJ"iu\9ll~eJ~ 

'\J 

1'11~e:J~~~n&l\l'Ut~'ll1~~~ r~~lt.J n'U~~ 119lm:Jn ~~ b tJu~1.h bb t.J&ln1~11m"i~fl'll1m CJ 1 'U"i1ru\l~ 1 i"it.J 
'\J 

~\l119lijtJm ~i1e:Junuvmr~u \l~ hiij"it.J~u ~~eJI9i'~bbU&l~ b tlu~ru ~ n~ru~tlb6'lCJ ,!tlbb£'1~~ hit\ ~tll1m 1~ b ~B'lle:J~ 
' '\J v 

r~u1 'U"ilrulh 1~i1A11~1,~e:Jn'U~~ bl'll.l.&i'1tie:J~iJS'VlB~6'l~1n~u hivh 1 u~~~~l'lbb t.J&ln1 tJ~lfl'llB'~ b~~~~m&lCJ 
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2.1.6 ':i~'U'U?l1':i?l'UL'VlP1LL(l~f11':i~~'U1 

2.1.6.1 F1111JVIlJ1 tJ"/JB'Id'~'U'U?l11?l'U b 'VlPl 

':i~'U'U?l11?l'Wb'V1Pl (Information System) Vll.J1tJ~'I n11tJ18'1flth~flB'U~~ 

F1111l61'1J~'Ut5n'U"/JB'I':i~'U'U 1J11 m 'U f11111'U111J U'UVin th~1J1(1~~ bL~~LL':ilfl~1tJ?l11?l'UL 'VlPlL~B 1m 'U f111 

11'1LL~'U fll'U~l.J ~~f11':ibb~~?lU'U?l'4'Uf11':il'i'~~'U 1-:u (Pl'ifl Yl':i bL~~L':il~~1YI':i, 2549) 

2.1.6.2 tl':i~ L.f1'Vl"/JB'I':i~'U'U?l1':i?l'Ub'V1Pl 

1) ':i~'U'Uth~1J1~~m1tJf111 FiB ':i~'U'U?l1':i?l'Ub'VlPlmm'Um1'U1vt11~~m1-ii'B1l~11tJl'U n 
'U 

f111bfl~B'U1 VI1"/JB'I-iJB1J~B~btJ'Uth~"<iJ1 r;b'U 1 VltU ':il~bfl~':il1flf11':ivll'll'U"/JB'I'Uflmfl':i 1 'U"a~~'U~l'l b"lJ'W fll':i 
'U \1 "' , 

~~bfi'Ubb~~'\.J':i~l.l1~~~-iJB1J~':i~'U'U':illf1':il~"/J1tJVIih-r1'U (Point of Sale: POS) 
'U ' 

2) d'~'U'Uf111~~f11111tJ'I1'U AB ':i~'U'U?ll':i?l'Ub'VlPl~?lU'U?l'U'U fll':itJl b?l'UB-ii'Bl.Jf,"l b '5'1?11'\.J 
' 'U ' 

L"lJ'U 11tJ'I1'UtJB~"/J1tJ 11tJ'I1'U~~f111'\.Jljlli\'11'U 11tJ'I1'Uf111i'I~B LtJ'U~'U 
3) ':i~'U'U?lU'U?l'U'Ufll':i~'~~~'U 1-:u AB 1~'U'U?l1':i?l'UL'V1Plm otl~1vti''U~'U1vt111~~'U?l'l -:u~ btl'U 

• 'U 'U 

f111tJ1b?l'U8-iJB1J~ b'a'l?l':i'\.J bb~~btJ'U-iJB1J~~?l11J11{11m'Uf1111'i'WJ~'U 1-:u 1 'Uf111'U1vt11~~f111D'':ifi':il 1~ L"lJ'U flld' 
\J " 'U , 

Yltl1f11WtJ8~"V1tJ f111~~fl~l.l~f1~1 Yln~f1111lf111~B"VB'I~fl~1 btl'W~'U 
, \J ~I v 

4) ':i~'U'U?l1':i?l'U L V1P1~1'11 fl'll'U FiB ':i~'U'U~eht11 tJfl111l?l~ W~1 n1 'U f111vl1'1l'W'\.J':i~ "<il1 b "lit~ 
'11'U?l11Ut\j f111~'11 'Vl':i?l11 f111Vil.J.Wvt1!'1~B11"l!f111 VI~Btl1btl'U~1Ufl'I1'U~1'Uf111BBf1bL'U'UBlfl11 -:u~ btl'U 

1 D':i bbf1dl.J~1L ~':il':i'\.J L "lJ'U 8 B 1~ LLfl\91 L tJ1 LLf1dl.JB8 flbL 'U'U?l11JlJ~ b tJ'U ~'U 
'U 

2.1.6.3 B'lflD':i~flB'U"/JB'I':i~'U'U?l11?l'UL'VlP1 

b ~ B 'I":\! l f1 1 'W 1~ 'U'U?lld'?l'U b 'Vll"l iJ flld'vll'll'U b ~ eJ ?l'U B'l fl1ll.J~ el'l flld'"/J B'I'U fl flf,"l'VIi,"ll tJ 
' 

':i~~'U 6111?l'Wb'VlPl.ytl~i''UJ'W~Bl.J~B'IiJfl111JbL\91flvl1'1tl'U ~'IJ'W~'IiJB'IflD':i~flB'UVIi,"l1tJ~1'W~1tJtl'U 1~~'1-Q 

~\ 

m::m'Wm':i ' 
tJ5m~1'lJ ' 

\ 
I 

~ 
\ 
I 

d ~ 

.f11YfVI 2.11 B'lflD':i~flB'U"/JB'I':i~'U'U?l11?l'Wb'Vll"l 

~l'lb6UGN':il1f1 : (Gelinas J. Ulric, Steve G. Sutton and Jane Fedorowicz, 2004) 
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~ ' 1) ~1'j~ LL"J'j 

1~LLrl ~oJmru~1~ 1 ~1·ulUfl1'j'Vh~1'U L'li'U Lfl~el~~~Leln?l1'j Lfl~el~VhJ~ Lfl~el~ri1EJ 
LBn~1'j r~vlJ~-n~vi 1 -U'l>lD' n 1mL ~~ Vl~mLJJ'm~~~ 1vr~Pi'~vi L~B~-;;nn 1 'UU~~D'U~e:J11LU'UvoJmru~'li1 EJ 

' ' ' 

2) 61leJi'J~Lni 

~tl '1J~rhi~fltllJ~1 bl'lvi nH b ~mt\'1 fl1'j\J'j~lJ1~t:.J~ l'11lJrhi~ VI~€) fl1'j\J'j~lJ1~t:.J~ 
' 

-rrvlJ~ L ~e11 Vlll'l~1'j~'Ub 'Vlf'll'11lJ~I'i'e:J~m'j 1~EJ 1 oJ'j"LbmlJr~vlJ~1 Ll'mi,!'U ?l1m'jm tJ'U 11'lrr~ 1 oJ'jLLmlJci'1 L ~~'joJ 
" " 

bb~ ~ 1 oJ 'j LLn'jlJ~~ \9l.J'U 1~'UlJ1 b B~ l'11lJ~VIil1 EJ ~ 1'U Iii' B~ n 1'j ~~fi n~ru~ n1 'j 1 off~ 1'U'll B~ 1 oJ 'j LLn 'jlJ,Y'U?l1lJ1'jf:l 

'1111 oJ1 off~1'UmlJVI-U'1~~bbl'lnl'h~n'U L 'li'U 

• 1oJ'jLLmlJ'j~tJuoJ5u1im~ 

• 1 \J'jbbn1lJU~Vf1'j~~fl1'jbfl~€l'li1EJ 

• 1 \J'j"Lbn1lJU~VI1'j~~fl1'j~1'U-rrellJ~ 
... " 

• 1 \J'jLLmlJ~lJ~bb~~~~'joJLL tJtJ'j1EJ~1'U 
" 

• 1 \J'jbbf)'jlJrJ1'U1t\.l 

• 1 \J'j"Lbn1lJL0~1~~1'U L'li'U 1 \J'jLLmlJUru~ 1 \J'j"Lbn1lJU~V11'j~1'UtJflfl~ ... , 
~ ~ b i:4'U 11'1111 oJ 'j bb f)'jlJ f1 tllJ~1 bl'l €l { Vl~tl61l€li'J ~ Lb 1 { ,r'U ~ mr~~ €l ~n el~ U1lJ1'1i1 EJ 1 'U 

m~U1'Ufl1Tvh~1'U ~~~~ b~e:Jn 1 off61le:Ji'J~ Lb 1i~'U num1lJI'i'e:J~fl1'j bb~~A11lJ b VllJ1~?llJ'j1lJtl~f'l11 off~1 EJ'lle:J~ 

3) .rrvlJ~ 
" 

L U'U~~~ Iii' B~ fl1'jlJ1 n~?l ~ 1 'U ~~utJ?l1'j~'U L 'Vlf'l b ~ e:1~~1 n~lJ'U~~ b 'j1'Vl n f!'U Iii' eJ~ fl1'j~ eJ , , , 
~1':i~'U b 'Vlf'l ~'~ ft11~ Lb 11' Lb~ ~"llv~l'l Lb 11'f11'U bbfl1 LLI'i b lJ'Ubfl~e:J'llJe:J'tJ':i~ n e:J'U n1':ivl1'll'U b ~ e:J 1 vtl~ 
?l1'j?l'Ub 'Vlf'le:JB nl11 ~~,Y'U.rrvlJ~~~ L U'U l'i''U'Vl1~~~~1'1 e:J~i1r~rum~ l'l'j'll'11lJll'l t:~oJ 'j~?l ~ ri b ~ eJU1lJ1 b .rr1~ 

\1 , , "' 

m~U1'U fl1'j\h~l11mm.rr BlJ~ Lb~111'1?11'j?l'U L 'Vlf'l~i1r~rum~ bb~ ~l'l 'j~ mlJi'l'l t:~oJ'j~?l~ri b 'li'WL~ EJ1 n'U 
" ' , 

4) ur~mm , 
b U'U~~ b~EJ1~i1~1l'11 '\J'j~tJU?l1'j?l'Ub 'Vlf'l ur~mmb U'U~1'U~vl1VIU1m 'Ufl1'jU~rltJ 1 '!Xrr~ , 

• eru~Vf1'j 1fl'j~fl1'j 
" 

• -Jn1Lfl'j1~vh~uu 

• 1oJ'jbbn1lJblJe:Ji 

• er~bb~bb~~u~Vf1'jbA~€l"1hEJ 
"" 

• er~bb~bb~~u~VI1~~1'U-rrtllJ~ 
'\I'V - 'V 

liubu
Rectangle
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1.1 t.l d <V ~ IJ 

• ~1~U1~DU~fl~E~~ 
'IJ 

• b41mhvh.J~~~l~~~-ue:J~~ 
'IJ 

• en-u~1u~1hJ 
'IJ " " 

"il~b~u111'11bb~tl~~1u1u~~DD?f1~?tub~l'lrl~1nmtJ iiunD~tlltJ~1u ~~e:Je:J~A'm'!!u 1 

vhn~n"ilth~b.n~ 11'1 bb~~~1 b uu~"il~l'i'E~rlY.n!n~1u 1 Ubbvl~~l'11bb ~tl~ b ~e:JD~~1~~1u bb~ ~~l'lv1mJ~~?f1U~1u , 
~~~11~mrimb~tJ~1~'~ hi~1bUU~"il~l'i'E~rl~n1'11bb~tl~~1ub~rle:Junu~n ., e:J~rim D1~fl#~()'1e:J~rimrl~u11'1 , , I 

b~n ?11~1~(lrlDflmm~eJ~~1tJ1eJVi b~m,Y1~1J1~~1'ln1~?11~?1Ub~l'lb~tJ~fiUb~tlltlbUU1~ 
, 'IJ 

5) fl1~D1Un1~Vll~1U 

fiE .ffu\1leJUn1~Vh~1U 1u~tJltJ~1U ~~~1bUUE~1~~~~"iJ~\PleJ~rJm1~oUI'lb"ilU bb~~ 

1~DD?f11?1Ub ~l'lb .U11 u"lh tJn11vh~1u 1 Ubbt?l~~i:11u 1~e:J~1~b~~1~?f~ b "liu .ffu\1l EU m~-rD flUb .U1vh~1u ~~DD 
?f1~?1Ub ~1'1 b oU11 u"li1 tJ 1 U b~tl~~ tl~ n11-rD?fiJfl~fiU b oU1Vll~1U~1U e:Je:JU 1m1 "il ~vh 1 ~?I~ I'll nvY~ t?l tl ~?fiJfl~ bb~ ~ 

'IJ 

~tl1 tJ~1u 1 um1b~tJnl'loUE~~ 1 Ubb DD~uVi~u 11'1 bb~~b UUU"il"ilUU~1n~?fl'l 
\.1 \1 , , 

" 
2.1.6.4 'iJUI1leJUn11~\0l.JU1~~DD?f1~?1Ub~l'l 

bb Ul fl\11 tlD fl1 1~\0l.JU 11~DD ?11 ~?IU b ~1'1 f\11~~1 b UU 1 U fl11~ \Ol.JU1~~DD?f11?1U b ~1'1 

th~ne:JD1u~lm~l1l~~ 3 u1~n11~~t?le:J1ud (~~tJ~B, 2550) ' , 
1) m1b u~tJubb u~~m~mum1D~~1'jbb~~m1u~u~~1u ~~'j~DD b~~ 1~?11~11(11 ~ 

.UE~~~~e:Jvh~1u 1~ m~ m 1~ (;) e:J~ m1 i1 m1vi1 b uu~1u~~ 1 tJ~ul1l e:Ju bnl'l ~~ m n 1 u m111D1l~oUE~~ b ~ B 
'IJ ' " 

U1~1~1'lvh.UeJ~~?f'jUG11~-rD n1~~\11\1l1~n1~U ;;,.r~~1U L\11 tJ.fl1'V'l~l~~tl~tl~Am ~~~1 b uul'i' tl~~\Ol.JU1~~tl 
'IJ , :;.J 

U-rDU 1 ~ 1 ~D D ?I 11 ?IU b ~ 1'1~ ?I 1 ~ 11 (1 "li 1 tJ 1 ~.ffu \1l e:JU fl 1 ~U ~U~ ~ 1 U.fl1 tJ 1 U bb~ ~ fl 1~ D 1 U fl 1 1D ~~ 1 ~lj 
u1~~~6mi"l~1n~u 

2) 

,!ubnl'lfll1~~1?fiJtJ rh 1i-;J1tJ 1 Un11i.Jl1~-rfl'lj1~~DDrl11fl1?f~ ~~\PleJ~-rD btl1b~fiL U L~ffi ~~boU1~1U1~tJnl1l1i 
, 'IJ , 

~~Vh 1 ~bfil'l n1~b i.J~ tJU bb i.J~~~B~1~DD n11'Vh-:nuviii E ~ b~h.J 
" 

3) m~u-rDtl~rlfl1bb~~?f~1~fll1~1~bU~tJD1Un1~bb'li~-1Ju b~tl~"il1fl1~DDmi~1Utl~ 
'IJ 

U"il"iluui1.fful1leJUn11vh~1U~~~mn"li'D.ffe:Ju ~U11'1 be:Jfl?f11B1~B~~~e:J be:Jfl?f1~~i1E ~h11~~111l1~1u vh 1 ~m1 
, , '\J eM 

u-rDu~~~~mbtlt ~Vll 1~ tl1fl ~~~G'11 ~bnl'lfll1~\PleJ~n1~U-rD tl~rlfl1 1 ~b ~~1~?1~ b ~tl?f1~11(1\1l e:JD?!Ue:J~t?le:Jm~ , 
b u~ tJUbb UG'l~~tl~?f.fl1'V'l bb 1 l'l~tl~~1~5~n"il ?11 b ~(11 bn\1l"il1 m~DDU"il"ilUU 1~?11~11meJ~-rD m~ b u~ tJUbb UG'l~ 1 u , ' ' 
e:JU1fl\1lb~ 

'J.:I"'il'mT'a~\Ol.JU1';i::UU (fi~~fl'ljnJ, 2552) 

l~"il1n11~\0l.JU11~UD (System Development Life Cycle) ~~rl.ffu\1le:JU~~nvr~~~~'~ 6 .ffu\1le:JU 

1~bbn n11Plfl'lj1bbG'l~n1~n1~UI'lUtu~1 fl11~1D~l~bbG'l~lbfl~1~v;--um.m fl1~tltlflbbDD~~DD fl1~~\0l.JU1 
u 'IJ 

~~DD m~~l'l?fe:JD~~DD bbG'l~n1~U1bm i~1UbbG'l~m~·t.h~~-rn'lj1 ~1tJG'l~bBtJI'l~~d 
' 

1) m~Plfl'lj1bbG'l~m~n1~UI'lUt1J~1 (Preliminary Investigation) b~e:J1'1X~~1Dfll1~ 
{;)e:J-:~m~~tl-:!n11~\0l.JU1~~DDt?l1~ i1~oUI'lb"ilU Ue:Jfl"il1n,!u\PleJ~U~~biJUfll1~bUU1u1~ b"liu fll1~bUU1u1~ 
~1Ub~f1Ufl ~1Ub!'l~'lj3jn"il ~1uu~Uim~ 



n. ... n. 
t'~L]-1LH.LrtLkl l~ 1~l!.UUM~klG~~G]' ~rtG]-!1.UH1. t ~rtG]-rb~1~~!.LU!1.lA 11 (a)!::J +Xal) ~tv\-\ U~ 1Hot~l!;~~~ 

• n. 
!.LU !1.1j 1..~ u ~ ~r,r,r, Wtvl-t rLrL~!.L!b!.LU n.~ rtr.~~ t !.LU n. t ~~ L~G]-~t-L]-n.G~rL~L~rLrL ,,~t t-~L]-m!.LrtLkl~rtB]-

t-~L]-1!.LU ~M:G]-rt~ 11 G~IAJ!tv\-t ~ l~~M:G]-!.LU~~!.LU rbrb~!. G~ (Wa+SAS a)!::J) J!tv\-t rbrb~!. 
n. 

~rtG]-J!tv\-t 
~ ~ ~ ~ 

rb rb~!. G ~ £!:U ~ ~ rt G ]-rb~ 1 ~ ~!. L U a!:!Jt' ~ ~l ~ rt G ]-LIA !1.~ ~ ~11 rb~ 1 ~ ~ lj !.L rt L kl t' ,..~.~11 ~ rtG ]-!1.L~ ~ m1 

• • n. 
}B l 1 tv\-}GRs1 rb~ 1 ~ LfloG~lel1 rbrb~!. rb~ n.~,rtt~~ ~1 ~ Lrt!ALQ> 1 rt,~U U IA~l ~rtG ]-t',\1 L]-1!.LU !1. tt-G !1.klrbG~~ t G~ 1 

... ' ' 
n. 

!1._tbt'~ ~rtG]'t',\lL]-1 ljf,LftLklfblV ~l ~r: 1}G lA m~n..~1 ljf,LftLklfbl ~tW~N~ L~ }G ~1 lt&rtGlel~ LfloG~lel1rbrb~!. 
... 

~~LGt'G~:::l!;t-~L]-1 !.LU ULl!;t'Gt} 1 Lrtl1.~Ln.~~~!tllA mkl!.Lkl rbrb:::!.U Ll!; ~ t'L~ ~M:G]-t'~L]-1 !.LU!1. t lel!.!.klrtG 
' ... ' 

n. • n 

~ ~1 t' ~ !1._tbt' ~ }G ~1 lt& rtG tel~ L,ll.G ~ lel1 rbrb~!. !1.L ~ t' LIA rtG_fM.rtL llel !J,rtt~2-um.~ U rbkiAL~ LIAfU (,\.!1.~ 1 ~ L ~U 
... ' 

::: [!;,~11 !1. ~L !1. ~ _tA.::: [!;~ !tllA 1 !1. kl!. Lkl rb rb ~!. rb~ rbk t' G!. ~} l 11 ~ tv\-B Rs::: ~11} l 11 ~} Lg !1. L ~ t' L tAt'~ rt G} M.rt L llel::: ~11 
II I I 1'1 

1\ 1'\ (\ n. I 1\ 

_fftLllel~t'G~:::l!; Ll1.~_tA.~l1.l!;~@~~!.LU&rL~W:::~11~Wt'~l1._tbt'~ n.~ Ls rtG_fM.~t~rtG]'t'~L]-1Li!.LrtLkl Grtkl1 
... ... 

(\, (\ ~ (\ trP 

rG~_ttkll1.~~ t~rtGfl-t'!.rtrLlort:::~11 rb~ rt~ 1!.LUG~ m~rtl~~rtG,8-!1.L~~t!.LU~ (Ja/\JaS qaM) }GU}GRs1r\~1 

~~LGt'G ~~rb~ mrL!tllA 1 !1.kl!.Lklrbrb~!.Ll1.~~!.LU :::LM.n1 ~ ~1 rbrb:::!.Ll1.~~!.LU!1. t rtl~rbGU ~r,r,~t-@!1.~ 1LrtL]-1 

(Wa+SAS aseqe+eQ) ~M:G]-!1.L~rbrb:::!.L!\:::l!;!tllAmkl!.Lklrbrb:::!.Ll1.~~!.LUl~11ftmtn.q~~~1 

(Wa:j.SA$ a)!::l) ~t-ttn.n.::f. 

• n. 
~kl~ULrtW ~t-Gt-Gil.!.LUt'GJilftLllelrb~t-G~lel~Gkl !1._tbk!IA mkl!.Lklrbrb~f.t-Gil.l1.Lt'L!Af.LU~ t @~ 1f.LIA&rb~ 

' ... ' 
n. ' 

::: m1~ W ~ ~1 rbr\~!.!1.[!:1 ~f. rt!.LU L 0-~~11 rbrb:::U!.rtrLkrt!.L U ~!.llell~11::: ~ :::w »~l !1.L t'~ trt l rbrb~!. L!\!.LU ~@~1 

!1.Lt'~Wrt!.rbGUt!!.LU ~l !1.Lt'L!Afb1A t rbrb~!.~ t L!A:::~1m~ 1L~~ ~ t'L~_tUW rtGt-~~~!.LUt'~rtl!. fb!A t rbrb:::!.t-~~~ ' ... ... n. 
~~11L~1rbrb:::!.U ~1U~!.LU G~IA L~1rbrb~!.rb~l1.Ll1.fl.~~ trt lfbiA t rbrb~!.L!\!.LU !1.flo 1 !1.Lt'~ trt l L!\!.LU!1. tt-LlAll1. 11 

~L~IA~ (UO!+en)eAj pue UO!+e+UaWa)dWI) LRUptL[b!.LU:::~1mLt-~trttL!\!.LU (9 

t'&l!;l1.Lt-~ trt l L!\!.LU~1m t rbrb:::!. 
n. n 

rbGkl~lA!.LUn. t rtl~n.l~~!.llel~ WG~fU~L~l1.~1~!.rt fbt G~IA~ t rbrb 11UGG~rtL~~t':l@~IA!1.Lt'~L!.~l L~rbrb~!.t'Gil. 
n. • 

~t':l~lrt:::r,r,r,LUn.Gkl~lAG~ 1~ ~~rtG]-~!1.1AL.\J!.LU~ fbl G~IA!.LUt'GJil~:::ruRU~rulelrtL~rt t !1.~ 1L~l~11 l!;~kl1Lrt 

!1.~Ln.~~~rtW11!.rt 1 r\Gkl~IA!.LU!1.G~l1.fl-!1.~ 1 (8U!+Sa1 wa+SAS) rbrb:::!.r\Gkl~lAf.LU (S" 
... ' ... 

}Grt1rtW11!.rt 1 ~~1 rtW11!.rt 1 !1.~~ 1 

UG!1.~Ll1t-~IA 11ULl!;@Qs~~ 
' "' "' ... n. • 

r,r,~~ 1L~~U~:::r,r,rtW11!.rt J2-t 

t}t'~ t'LlAll1.11~L~IA~l !.LU!1.Q. 1L~ljf,LftLkl 
... 

!1._tbrbrb:::!.Ln.~~r,Lu (+uawdo)aAaQ aJeM:yos ;weJ80Jd) rLrL:::!.Ll1.~_tA.!.LU (t7 
... n. ... n. 

~rtG]'l1.L~t-Gil.l1.l~l1. t ~rtG]'rb~1~~!.LU:::~11 G~L!11Al1.rbt-~kl11f.LU 

t'Gil.l1.l~l1. tt-~!1.Lt'L!A!.LU~\:::L!.lel1~!.LU!1.~ 1 (U8!SaQ Wa+SAS) rbrb~!.rbrb11UGG!.LU (£ 
1\ 

M.Ll1£1A~~!.rt!Jt-LrG~t !1.Lt'L!Arbrb~!.~ t L!A~l!;~t'LlAll1. 11~!1.1AL.\)!.LUt'~rtl!. ~rtG]'fULrt&rt Ln.~~ 

~~t-~L.\J ~rbrb~!.~~ ~1 ~~~L!. LIAfu[:bfl. UJ11!.LU~~t-~n.~r, l rtl!. !1.~~~1~LJAfli[:bt-~l!;t L]-1~ t @~ 1 t'G]'l~~1~rb~rtl~ 
!1.Lt'L!At'G Jil ~l!;fl.rb~!.~~L!.lel1 ~U _tbt'~ ~ ~ ~1 ~~t'L r G LRU ~!. LUL!At'G Jil~rbrb~!.L n.~~!.LU t'Gil.fu ~L~~ t lXtl1.~ 1 

(S+uawaJ!nba~ wa+SAS jO UO!+eU!WJa+aO) ~M:G]-~:::U.lel1~~~11rtl!.rbl!.!.LU (Z 

Lt 



18 

~1U'U~11 b6!J'iJflm~EJ 1lJ~'iJ\l~~~'U'U bfl~'iJ~1 EJBUb 'Vl'iJ{b {j~ ~1JJ1~~G1'1~'iJ\l-iJ'iJJJ(;l1 i1 U'iJtl n~ru~~ bn'U-iJ'iJJJ(;l 
" ' " 

bb{;l~fl~{;l'iJfl~11m~ EJ 1lJ~~{;l m~'Vl'U~'iJ~1~~'U'U~1~~Ub 'VlP1 ~{;l'iJiil'OJU 1 otl\l1U~1 EJ bb~~-iJ'iJ b~EJA'iJn1~ b -if1fi\l 

-iJ'iJJJ(;l~1JJ1~~vh 1~flf\l{;l~ 1 flU ;'l1lJb tlu'iJtl~~~fl1 um~vhi~m ~'iJ\l'OJ1n 1lJ1~b -Jum~b -if1fi'l-iJ'iJJJ(;l~~'iJJJ " , " 
., nu bb~ b -Ju fl1~ri1 EJ'Vl'iJ lil-iJ'iJJJ(;l ~1U~~'U'U~1~~u b 'Vl 1"11 tJ V\l fl~JJ b U1VIJJ1 EJ bb{;l~ b -if1fi'l~1~~u b 'VlP11~~1 EJ~~ lil 

I "' , , 

uBn'OJ1m~B\l'llB'l1 ~~ bb~1EJ\l~'Vl~'lj~ b~EJ1 n'UB1{b ~~;\l b t!u 1m'l~~1\l'llB'l-ifBl;Ji;l~~1m~~~~bn'll-ifBl;Ji;l1~ 

1~EJ 1lJ~1b UU~'iJ\l'iJ1fli'EJ ~1U-iJ'iJJJ(;l 1~EJ fl1~tl~~ fl1P1A1~1 bb tl~ bb{;l~-iJ'iJJJ(;l~ ~ bn'U 1 n u 1 ~~ bb~1 b~EJ n 1 otl~1U 
"' " " 

rhi'l1 tl~bbmJ.JflBJ.Jvh b~B~ n~1JJ1~~~1ilm~n'll-ifBJJ(;l~~B\lm~ 1~ bb~~-ifm~EJfiB 1lJ~1JJ1~~~~ bn'U-if'iJJJ(;l 
" " 

1~mm!n vl\l,fU ~\l'UEJJJU1JJTth~EJfl ~1 oU~1J.Jn'U 1 ~~-iJ'iJJJ(;l1 u fl1~Ww.JU1~~'U'U~1~~u b 'VlP1 b ~'iJ~'iJ'U~U'iJ\l , " 

d d II 

2.2 1"f'H\Jn"a"a:U'VlbmJ1"tte:J.:J 

2.2.1 1w.Jun~~J.Jfl1~~nmEJ bb{;l~A1'UEJJJ 

VIUJJ~ JJJ1JJU (25 5o) 1~ e) 1\l B 'l-if 'iJ JJ {;l 'OJ 1 n'D ~ EJ ~1 ~Pi {;l tl1 w.JU 5~ ~JJ ~'U ~~ EJ 1 EJ tl\l li1 1u1u m ~~ n m EJ 
, , \1 \1 

~1JJ~1H'i1 JJU'Ij~EJflfl'iJUtl~~-)&iP11~~~-ffi5u'iJ\lflU~~l~1EJ~1EJ1off~~1\l'Vl1~1JJ~1 b-dU~vh ~bb~\l ~J1 
1 , 

b~u EJ fl ~·'iJJJ 1 'D EJ JJ G1 fl{;l1 EJ {;l \l ~ 1JJ ~1 b ~ ~1 ~ 1JJ'I'i' 'iJ.:J vt1 i1'JJ 1 Y11'U,'iJ EJ ., {;11 EJ Vi'« nil' n vu u ~tl «~1 Y1 ~ 'l ~«\l 
, I " 

B'Vl5~'Vlt b-du b~'iJ i1'l1~ ~qJ1U1fl bb{;l~~qJ1BU'Vl~ ~1u~u~uu1U'll'iJ'll~mtJu~tlil''lmvt~mtJu~1Bn'lj~ 

~u m~«n(;l1EJ~1JJ~1b~mb~~'lJEJ1EJ(;l\lJJ1EJ\l'iJ1ru1~m~1UU1 ~1Uotl1'l {;111 ~lJ11'VlEJ~~1U vt«\l'OJ1n 

~~~~'Vlnb~1b~~'OJ~tl~'D~~1uhJ 100 tJ flub iEJiilu1m'l'DEJJJ~n bb~t1n'Vl1\lm~vhm~'iJ\l'OJ1mn~~'U'VJ\ln'U 
, \J \1 , 

~Ubb~1'VJ1mb ~'iJ ~1\l~1'Ufl1'U ,Y m'll~~fl{;l1 EJ 1lJ~1m~~'iJ~ EJ\lfl\l m~iU'OJ1flVI'iJfl bb VIG'JU Vl{;l11VI~'iJUU 1 ~ 

'll'iJ'l11m'll~Ubbl!flub~EJ1 1 YlEJB~1U 1 'U~1ru'll'iJ'll~muu~tl~~1~1\l 1 bb~1EJ\l~fl~1Bfl'lJ~~~1J.JoU'iJ~'iJ VJ'iJ\l 

vt-J1 'iJfl bb{;l~'lJ1~'iJ\l-iJ1\l 'U1\lflUG1 flmJJ bb~UVI«\lVI~'iJVI-J1'iJ n:ffu 1 tJfi\lfl 'iJVI'iJEJ 'OJU~r\'1 fl~ 11 flUl1 "tf\l'iJ ~ 
" 

nm'l1 ~n~1JJ1~t1~'UUflJJ1Vhilu 1~ b ~~1~Ufl?l~11'1X1~'iJ~\lUUJJ1 bfl1~ II bd'iJi1EJJ.Jfl1~~fl(;l1EJJJ1fl;ffUb6'1 EJ~ 
rhm111~n11 "1'VlEJ~\l'lJ11m1~'lvi1" 1'VlEJ~'l'll11il'm1mb~LflU'lJ1{;l\l1tlfi'l-b'mvh 2 oU1'l {;l11~'l~1VIJJ1EJil\l , , , , 

flU6'111VI~'iJ 1 'Vl EJ ~~1U'll'iJ'UG1 fl bb~Ju bm:ffu 1 tJ fi'l fl'iJVI'iJ EJ bbl!m~~'l bb UUD 'iJ\l Vl~'iJ'iJlEJ1 ~ b ~P1'lJ'iJ\l'll1 EJG1 fl 

mEJ b 1mii'l1U'llruJ.:J1 ~~'ll1 EJil'm tl~'iJEJ m EJ1 tlfl EJ n'U B~11 bbG'l~ 1'll1B1EJ1 ~ b ~P~vi~nm EJ1 ~B~111il'Jl~1 EJ 
, " \1 , \1 

bb~~\ll1mU'lflU,fU 1 ~ bb ~'l'lJU1~ "flf'l b~EJ11lJ bflEJ~'iJ" ~'ll1EJ'U1'lflU 1lJ'll'iJ'U'OJU1lJ'iJ EJ1 flfl EJ~1 EJ b ~~1~n«1 
"' " 1 

~1b'iJ\l'OJ~ 1lJ~bb ~'l1 tlu11 tJ1 ~ 'll1EJ 1 'VlEJB~1U'll16'11EJ1 tln1fl~U~flub i1ubb~1il'n n«1 bm'l1lJBEJ1flfl'U b ~'iJ\l'OJ1fl 
" 

I II I 1 1 

~'l~'Ub~eJ~1EJJJ1'0J1neJ'1EJm1 vt~'iJ 'llU'll1&\{;l1111ub'iJ\l bn~'OJ1 nm1JJ b ~m~'iJ'l'lJ'iJ\lU1fl b iJu~qJ« n'ljrubb 'Vi'l 
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-lifl'll'U~ ~m . .n1~-ru~'Vl5~~~1fl~'Ub~f!~'lbtl~m.t~1fl'U1f1 biJ'U~'l1\91 'Vl~v ~1lJvlJ bb~~~tl'Un ~tl':i1fl!J'U'U 
'1l1'1lv\l'1l1f!'Vl"LilJ~Ii1n'1l1~1fl~1~-ruf111lJUf!lJb~m'llYf! so u~~1'UlJ1 (u~~u'U ~.Pl. 2557) ~m~H1..1~'1lv\l , , 

m':ili1 n~ ~ b U'U m':ili1n~\l bb~'\X1 b "ti 1lJ1~ 'U fi'l t'i''U'ln u 1\l A'U ii'l b m n b u'U 1~ 1~ fliil' (91 ~u':i~ ~\l r11 'U m':ili1 n'Vl~ 1 fJ , 

tl':i~b~'U ~\l~lJ'1l1fl u~v16 (2541) 1~':i1'U':i1lJHvi''llf 

1) 61m ~ vm1lJ~1 fJ\l1lJ m':ili1 ndii m U'U~'Uu'U 1~ bb ':in1 'U m':i~u ~11 b ~ v n 11 b .U1~ n1':i f1':iv\l 

b~eJ'U 1 'Uel'U 1f1\91 

2) 61m~v~\leJ1f1lJ l'i'v'li1L1mhJ'UI'i"mm 1 'Ufl1'.ib~mhnu <ti1'l~li1 nt'i' v\l b U'Uv1~1':i~ b U'U m'.i!i1n 

b ~el 1 ~di~f111lJ'1l~\l 
3) 61m ~mb~~'lli1'ln~ 1 'U~lYfl-r'llm~~ 3 l'i'v'liim'.ili1m~'1lb ~mb~~'lii'l'Uf1f1~f1'UJ'Ub U'Uf1'U 1 'Vlfl~ , 

~~ 1'1 eJ\l?i'l?i1 fJ 1 ~bii eJ\l'Vl~1\l 

4) 61m~mb~~\lf111lJ b U'U'Vl:W~1m~fl1 n'U b U'Ufl1'.ili1m ~mb~~'lG1'ln~ ~\l~~v1f'1flf111lJ bb\91fl~1\l 
" 

'1lel\l~1 ~~1 fJ~G1 fl 1 ~ bb\91 fl~1\l~ 1 fl fl1'.iG1 fl'1lel\l'Vl1\l bii eJ\l'Vl~1\l rl1'Vl'U ~ 
5) G1m ~v-rm·n br1 b U'U m'.iG1m ~v-rmn br1tl~~\l t'i'v'l1 ~'VllJB~iivY n~~~1'U fl1'.i-rm~n br1mlJ 

bb~'U 1 u '.i1 ru 1 .UJ1l1''U~ b U'U fl1-rn~11 '.im u'U v\l riu'.i~ nvu 1 'U m'.i~ ~lJ'Vlii n 

~1~mflfl1'.iG1fl'1leJ\lf1'U~lJf! 1 'U'.i1tu ~1m'.imb~~'l1 ~b ~'Uvl\l.fl1~ 

.. 

' "' 
Vim: ~n, 2553 

~lJP1n~ ~'U-r\91'U1fl'.i (2549) 1~b~fl'UH11 m'.i!i1n~1~~1f!u'Ue:i1'Vlu\l 'Vl~v~b~f!n'J1 61n~1fl 'Vl~v 

61 fl~'UI'i" b U'Ul l'lJ'U u'.i'.i:W eJ ~ 1 \l'Vl~\l'1l v'l1 'Vl f!~ii:w1i1'U 1'U bb~'Vl nl''Ulf ~ 1 f! G1 n \911lJ r111:w b ~eJ v ~1'l1 'U'.i1 ru bb 'Vl'\J , 

~~~ru'Vl1fJ bb~1 ?i1'U 1 'Vlru~ ~vh b ~ vr111:w~1 fJ\l1:w b u'U n1'.i\91 mb~\l b~~:wm1:w\l1:w 1 ~nu ~1\l n1 fJ b ~v\l ':i11'1l v\l , ~ v 
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~1CJ~ n'tl eJ~A'W 1 'V1 CJ L tl'W~~~oJ 1fi n'lj1A'Wf1l1 LL~'W' eJ CJ-J' n~~ ~il A'W ?I'W 1 ~ 1A ~fi n'lj1~~~ L tl'W L ~eJ~ L~ CJ1-iiB~ n'\J 

1 WJ'W5~~lJ~'WD 1'WbL~ ~-J''I.Jl'W~ ~?lruvt1CJ 1 tJ u~~U'WU ~~ L y.j rum~~ mr'Wrl B CJ LL 'Vl~VI~1 CJ '\J1~vtlJD1'W~ ~'Vl'\Jl1 
~ ~ , ~ 

er'tl1CJ 1lJ11~~lCJ~'WVI~BlCJ'tl~1iJ niJm CJ~n~vt'tJ1B n LL~~ LLeJ'Wvt~~~1lJ?IiJCJ'IJCJlJ 1 'W'tlru~~er'l!1'W1ru 1 'W nl~ 
"' , "' v 

~n'tl'el~~B~ ~'W LLM1~ f111lJ?I1lJ1 ~tl~ ~'\J'Vl B ~lJ1 B ~ 1~ L~lJ~ 1~ CJ er~vhvt'tJ1~1 'W nl~~ niJ~~'Vl~ ~?I~~ LL~ ~f1'W 
'IJ 

'Vl~'W1 'll't111~ (2554) 1vi' L ~ CJ'W 'IJ 'Vl?l~tl m~~lJ .n 1'ljru1111vtoJlJB?I1'W 1 'W B~ ~ 11 CJlJ ~ nm CJ mlJ 
' ' 

~1~n1m U'W ~tl EJ'Wvlvt~eJ~tl~~1 ~1~ ., 1~ CJlJF111lJ L ~B11 L U'W m~u~'\JB nil~ f111lJ L U'W't11CJ't11~~ Ln'~n~1 
" " I 

?11lJ1~tl LL~~B ~ CJ~A~m~~'W Vl1 n11't11 CJvtoJlJA'W 1 VI'W~n~1 CJ L~lJ~1~ n1 mrn~~ L D'W~vtm CJU'el~'lJ'el~?l11 ., 
" ' I 

1 'WvtlJD1'W LVI CJ'\J L vhVi~~ n 1 vtlJ rh U'W~vtm CJUB~'lJ'el~?l111 'W?IirmT'W L 'li'W rl'W 1~ CJ'Vl~'W11vi'ilm1lJfl~ L ~'W 
'IJ 

1'11 LeJ~Ji'1 CJ m 1lJ n11vt-U'1'V11~i'Vl CJ1 1'11?1 ~ ~ m~~ n~ 1 CJ ?11lJ1~t~ L 'W~iJ~m ~~ 1 CJ vt~ 1 n ~1Jl ~ 1lJ f111lJ il B~ m ~ 

LL~ ~ 1lJil eN'Vl'W L ~'I.Jtl1 ~'Vl~lJ1'W L vtlJB'W r1 #~B~~~~ L tl'W~lJCJlJ'lJB~A'W?Iir CJ 1 vtlJ 

L?lm (2549) 1Jln~11L~CJ1rl'\JA111CJlJ'lleJ~m~~n~1CJ111'W?IirCJ1'1J~1ru "1B'L~me.l'W" ~~Ltl'W~BCJ 

~mJ'W LLe.l'WBn'lleJ~'1l1 CJB n?l1lJf"lB n~1A~~ 1~'\.JB n11 L tl'W~ru~ n'ljru'lJ eJ~-J' n L~~~11~ EJ'Wvi'mm ~ru~ n'ljtU'\J'W 
" " 

L~el'W~1~'1JB~'t11CJ 1 'VlCJ 1 'WB~~ eriJm1lJL ~BlT'il~iJ'l'tJAiJ'li'CJ rllJf11B~ 1 ~LLF1~1f1m~'IJ~B~.fi' CJ f111lJ L ~m V1~1-d\Ji' 
'IJ ' 

t~n'\J~~~~~~'\J'W~1 L -dm ~B 1 ~L tl'W~eJ~~BCJ LL ~~m1lJ L ~B'lleJ~~~AlJ 1 'V1 CJ 1 'WB~~ LL~u~~u'W~BCJ~n hJ1Ji'L tl'W L 1l CJ~ 
'IJ ' 

~B~~BCJ'lJB~m1lJL ~B L 1l CJ~eJ ~1~ L~ CJ1 LL~ EY~ L tl'W~~tl~'U'W~1vt'L!~~t~neJeJ n LL 'U'U~'WlJ1B~1~~~~1lJ L D'WA11JCJlJ 
'IJ 

LL~~LL ~.a-'W'lJB~ 1~ n?liJCJ1 vtlJ ~1Ji'~ ~ m~ LL?I Lb~ ~lJ~'V15'Vl~~1nf1'Wvl~ ~~~~tJ'W~1~1LL~~-J' n fl'W1~Bvl~ L 'li'W 
' 

' 
2.2.2 m~u~ru1m~1WJ'W5~~lJ L ~e:Jn1~B'W-rn,; 

'IJ ' 

oif eJlJ~ m ~1 ~CJ L~ CJ1 nu m ~~ n"tJ1 ~ 1 CJ r1 B'W-ii 1~il-U' eJ CJlJ1 n ?!'~ ~ ~ 1 ~ n1 ~~u A'Woif eJlJ~ L ~ eJvt1 LL 'W1 
'IJ 'IJ 

'V11~ m~v'h:'J ~CJ LL~ ~ nl~B 1~ ~~ AB'W-if 1 ~'tJ B CJ ~1lJ 1 tJ vl1 CJ LL~· EJ~f1~ 1Ji'L ~'W~ 1'Wl ~CJ~iJ m 1lJ?I'W 1~ Ji'1'W nl~ 

B'W-rn,;~~Ulw.J'W5~~lJ 1Ji'LLrl ~1'Wi~CJ'tJB~ 
' 

~ 2 "iJ1'W1'W 40 f1'W L~B-J'm~CJ'Wn~lJL thvtlJ1CJeJ1'Wn1~'Vl~?l'el'U 1 'Wfl~n1~lJn1~L~CJ'W~LL~1'Vl'Ul1-J'm~CJ'WlJ 
' 'IJ 

f111lJ~'W'tl'el'U 1 'Wl WJ'W5~~lJ LL~ LL?I ~~ eJB nil~ m 1lJ'1lel'\J Ji'1'Wl ~ tllJ1 n n'J1 Lfl~f111lJm~vt-J' n 1 'W ~~ hvi'~J'W ~ ~ LL?I ~~ 
' 
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1 ~b ~'t.rJlnl'H~CJ'U nTH1B'U~?!BVl bb 'Vl~nflll:W~~l'U~m.Jl l'll'U6~~:W EJ\l hJ b ~CJ\l~B~Iil~Vll 1 ~btlll'lJ'U1'W1 'VI3J \J , 

m~wJ'nfn LL~~'VIl\lbb 'VI'U~Iil~fm~n 1 ~fl'l11 

~~Vll :w~m?fl tJ (2549) 1~?1~1.11 'U\ll'Ui~ tJ 1 'Unl~Pi mnuru'VIl bb 'Ul'Vll\l1 'U m~u~rulnl~nl~vll\ll'U 
' ~ \J 

1l:wnu'VI3.iul'W 1V1 LL~~h\lL~CJ'U L~BB'Wfn~11'll'W6~~:w uru'VIl~u11LnV11illn'llllUl'W~1:w1~ml:w1l:wiiB1'W 
\J • ~ 

n1~tJ5tr~\ll'U ~l'U n1~\J~ru1 n1~ LL~~u fY'VIl Ln Vllill n 1~-ru\lu\J~~:wl rulill n n~~'Vl ~l\ll l'll'U 5~~:w1 'U n1~ 

~lbU'U\ll'U1fl~\lnl~~l\l ., hJL~CJ\l~B ~\l,!'U ~~Vll~\l1~?f~Dbb'Ul'Vll\l1'Wnl~B'U-rn~ll'll'U6~~:w1~ 2 tl~~nl~ 
I , ' 

fiB m~'lJBml:w1l:wiiBiilln~ltJ~L~tJloUB\l1~LLri Vlt.htJ\ll'U 'lJ:W'lJ'U 1V1LL~~ h\lL~CJ'W 1VltJ~~L~tJloUB\llil~t;lB\l~ , \J 

m~\J~~?fl'U\ll'Un'U 1 ~b oUl hnB'UL~:W~lL U'U 1fl~\lnl~ ~l:W~\l L?f'UB 1 ~m~'Vl~l\lll'll'U6~~:W~Vl?f~~\l'UD~~:Wlru 1 ~ 
L ~tJ\l~B~eJnl~~l L u'U 1m'lm~ L ~e:J L ~:wtl~~~'V15m~ 1 'U m~vll\ll'Ufll~~m~~VJm:wtl~~ LiJ'Ut:.~~'Uv\l1fl~\lnl~ 

LL~~?!~tlt:.~m ~m U'WoUm.Jm1'l'VI-ru 1fl~\lnl~~e:J 1 tJ 

2.3 n'Hl'l.Hb'U1fl1111f-iV1"llv.:l bfl'l.:lnT~1-.5'~ 

m~i~tJ 1 'U fl~\ldL U'U Pi n'13l L ~Bv1l m~?!Bu m:w m1:w~\l~B 11il LL~ ~vr ~ fl ~'U B\l LtJ ll'lJ'W 1'U 1 V13.l~~ 
' 

~Bl l'll'U5~~:wm~G1 n'Ul~l tJ~ tll~\llil~'VIl tJ 1 \Jiill nG1\l fl:W 1 'V1 tJ LL~ ~~~'U'U?fl~?f'UL 'Vl~ t;l'U LL uu b ~ m U'W Lfl~B\lii v 

1 'Unl~v'W-rn~Lt:.~ tJ LL ~1.Uv:w~ m~G1 n'Ul~ltJ 1 u~1ru 1V1tJmvu LL 'Ulflll:WfiV11 'U m~Pin'l31 ?fl:wl~~ LL?IV1\l1~ 
' " 

Uf1L~V'U unflin'\!11 LL~::: 

1 l"i~'I11'111J'*1 11 I 

v....l 11 IV 

~ L '!1V'"l'!11q)V11'U'"l \llJ'U5'l'l1J 

fl1'l~f1'1J1~1V LU'llru 

• 
1\ 

L-_-_-_-_-~) I 'i:::UUG11'H1'ULV1!'1 

,, 
~ 

• 1\ 

I L-_-_-_-_-_· ~: ~1'1uf'l~hrm~1.1uLL~::: 
V 1JflfliflN1 

__________________________ ..!~ ~~~~ LL'UlVll'lf1l'iLl!JEJLL~~LL~::: 
~~~ 

L---------------------------, , .... ----- n1~~u~n~ l-.... , 

~ill n i11~ n ~B 'U LL 'Ul fi V11 'U nl ~ ~l L '\J'U l ~tJ vll n1 ~~l~llil flll:W fi Vl L ~'U L~ tJ l fl'Uvl ~'U fl ~'U B \l 

tT m ~tJ'U ~~~'U~5 tJ:wPi n'l3l~~~ e:Jl I'll 'U5~~:w m~G1 n'Ul ~ 1 tJ 1 u~1 ru 1V1 tJ m~~ VJ\J ~~'lJ:w n~:w E.iB tJ L ~ e:J~~Vl:W 
' ' 

m1:wfiV1 G1:w.nl'13tU'lJl tJ?f\lltJ~G1n'UlmtJ ~L ~tJl'lJlru~l'Uv\lf1'm1:w~11'll'W5~~:wm~G1n'UlmtJ 1 u~1ru LL~~ 
'\J '\J IV \J 

~~L~ tJloUe:J\l ~ill n,!wJloUB:W~~?!~\Jt:-1~ 1~ bL~l 1 1.11-til 'U nl~il'll'Ul~~'U'U?fl~?f'UL 'Vl~ 1V1 tJnl~il'll'Ul~~'U'U 
\J " , 
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?11~?\'UL 'VlPI,f'U \1::: 1-tlvt~ n m~'IJB\l m~~\9lJ'U1~:::'\J'\J?I1~?1'UL 'VIP\ LL '\J'\J ~ fl'lh mL~~ LLli'lh tJ (Client Server) 
'IJ 

~BlJ fl1~~~~\l hh LLml.l\J1~ B\l L l'\J Lfl~B\l mJ'Ii1 tJ (Web Server) LL~\J ~~ tJ n~1 ~?11l.J1~tlVh\l1'U~1'ULL~'U~~ , 

1v) L ~B\l\11fl?l:::m n1 'Ufl1~'l111 oJ1 oU\l1'U 'V!~B~~~\l L ~~1::: hJ~'Ufl'\J Lfl~B\l'V!~B L'VlflL 'U L~~?l.fl1~ LL 1~~m.J'IJB\l 
flBl.JVh L~ B f.y1 \1 :::'l111 oJ1oli 'Vl fl B t1'1 \l t1 fl ~ ~ ~'l1 ll. 'U ~ ~L ~tJ '\J fv tJ LL~ 1 Lbl.JL ~ \l L ~ tJ 'U VI~ Bvt'lh tJ \l1'U'V1hiiJ 

, 'IJ 

~'U L 'Vl B f L '\1 ~ tl ?11l.J 1 ~ t11 oU \l1 'U 1vi' 'V!~\l \11 fl ~ \9lJ'U 1~ :::'\J '\J L?l ~\I b ~ tJ '\J f B tJ b ~ 'U .ff'U ~ B 'U 'IJ B \l fl1 ~ tl1 tJ'Vl B ~ ~ 
'IJ 

fl~l.J L U1'V!l.J1 tJ 1~tJ'l11~~~~~~\l~:::'\J'\J 11L ~tJ'UfBtJ bb~11 D'Vl~~ B'l1oU'l1'U1 'U~B\lD~U~ fl1~f1Bl.l~1 b~Bf 
L ~B 1 ~mil.l L U1vtl.l1tJ 11ii'L~tJ'Ufi'l'lJ'Uu~~l.lfl1~~n'IJ1mtJ 1 u~1ru LL~ :::vh LL '\J'\J?IB'\Jml.l L ~B\J~~ Lil'UAJ1l.l.W'l 

, 'IJ 



d 
'U'VI'VI 3 

15~1 b iJ'IJm-a1~EJ 

m~1~CJ 1 '\JI"l~~\1 b tJ'IJIK n'tfru~m~1~ mb"'~~\9ll'\Jl .ffi~vhm~Pifl'tflfl'IJI"rJl bb"' ~~\9ll'\Jl~~'U'U?fl~?f'Ub 'VIf'll 

1 ~\tJ'1J~m~-eru11 LJ1 offci'Tvt1'u bt:-Jmb vd eJ'IJ1'fl~l\9ll'\J'5~~l.Jfll~~fl'VlmCJ 1 'U~lru ;~t:-J"'!K~5'Ut~~m~1~CJiil~btJ'U 
' 

iK fl'tftu~'IJ'r ~ m~l.J'tJ~~ b.fl'VI~~'U'U?fl~?f'U b 'VIf'll~?fll.Jl~tl bb?f 1'1~ ~"' ~l'U'U~l1 b 'lle:Ji ~1l.J ~~LJ~~l.J1"' (:.J"' ~ l'\J bbt:-J'Ul61i~ 

bi'!(Jfll~i~EJ 1 'Ufl~~diJ.&'U~tl'U 1 'Ufll~~lb 'W'U bfl~~fll~ ~~~e:J1 LJ\1 

1. nTv'I'U~'tJ-a~'1nm bb"'~fl~l.JI'11e:J~l~ 

3. bA~t~~i1t~~H"1 'Ufll~i~EJ 

4. fll~~\9ll'Ul~~'U'U?fl~?f'Ub'VIf'll 

5. ?f~'tJt:-J"' bb,u::1 bA~l~~LJ~~~'VI6m~'VeJ~~~'U'U 
' 

~lCJ"'~bB EJI'l'Ut~~m~~l b 'W'Ui~EJ 1 'Ubb~"'~.&'U~t~'U t~6mEJ 1~~~\1 

3.1 u-a::'!l1fl'abb"::milJ~'Jelf.h.:j • 
LJ-a~'Ulm 1 '\J~l'IJ1~ CJ\11~ bbn um~CJ'\J.ff'U~'5Cll.JPi n'tfl~ t~'ULJ"' 1 CJ'Utl~ h~ b~CJ'\JLJ"'lfi'l11'VI (Jl'IJ?f~ru ~l'U"' 

' 
u'n A 11 e) l b.fl mn '€) ~ ~ ~V111'1 e) l'U llil b li) ~t1! bb~ :::'11 n Pi fl'tfl ?fl'U ll 'lll~:::'U'U ?f l 'J?f'U b 'VI\"1 b ~ tl fll''5~ 1'1 f1l 'J A ru::: 

'U~V!l~Pll?f~'f l.JVIli'VICJliKCJeJ'U~~l'lJLil'\j ~~V!ll'le:J'Uml'll'l:il'\j "iJ'l'U1'U 522 A'U 
' ' 

3.2 m-abnu-a1u-a1~'ti'vl.Ji;l 
" 

fll~'J1'U ~1l.Jeife:Jl.J~ 'J. 'U fll ~1 ~ EJ A ~~\11~iJ fll ~1 l.:j bbt:-J'U b fl'U 'J1 'U~1l.J b ~ t~1 V!b~eif tll.J ~A ~'U tl1'U~~~l 'U 
~ ~ 



~1LVII')1~~ 
~f)'1J1"'1f.J 

Vi:W~ m1 :w ilm.J 

LL 'U1V11~ 1 'lJfn'j 

L~f.JLLV'l~ 

f , 
~m Vi:W1~~:w~'1l 
f)1'j01f.JV1fl~ 

l~_-r~_'U_li_'j_'j:w_~) 
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Pin~1~~~~ fi'Tvt'W~i:lru'Vl1"1leJ'Im'{j~v hwvh m1Pi n~1(i.:~~1~ Vll'l~vh 1 ~1 \9l.l'Wu11l.lm161'n"IJ1mv 1 'U11ru~~eJ'W 
v • 

Vl1tJ 1 tJ~1n61'.:~fllJ 1 'V!tJ ~~~~h~~~nvtt~61n"IJ1mv~v.:~Vl~'I~Vl~eJeJv1 'Wi:l~~u'U ~.:~ ~~ ~ tl'W'Uflfl~m ~-i!eJlJ~ 1~~~~~ 
\1 \1 \1 ' , \J , 

e1~hu1.:~ ~~~~m1il"'n~ru~e1~1.:~h 

m111'U11lJ-i!eJlJ~~'W ri eJ'W-il1.:~iJeJtl~11fl ~~ m n'Um ~-i!eJlJ~ ~ ~e1.:~~1 n ~ tl'Wl' \9l.l'Wu11l.l~n1"'.:~~~ Vl1 v 1 tJ ~ 1 n 
\1 , \1 \J 

5~1'W ~'I~'W ~~eJ 1 m~-i!eJlJ~f11'Ut1'1'Ul.Jlfl~~~ ~i~v~.:~1~eJ eJ m~ 'U'Ui5m1 ~n'U11'U11lJ-i!eJlJ~~1'Wl\9l.l'Wli11lJ 
\1 , \J 'U 

m161'n"1J1~1v 1 'U11ru ~.:~~~ tl'W-i!eJl.l~tl~l.ln:W fie1~1 n'U flfl~ ~~~~-i!eJlJ~'V!~ vn:W fie1~1n ~eJ n~11V11.:~i'111m1 
'U 4JI 'U , \1 , 'U 

~~~~B'W~ 'V!eJ{djl'l ~.:~-i!eJl.l~'V!~ vn:W1~Pin~11 11 'W'U'V!~ 2 ~~tJ'U~eJ m~~1 ~1'W n1111'U11l.l-i!eJl.l~tl~l.ln:W iJ 
'U , \J '\J OJj \J 

11tJ~~~~tJ~lJ~'II'ieJ 1 tJt1 

3.2.1 ,Jm~tJ'W 1lnPin~1 ~~~~1.h~'111'11'W~11 tJ 

m~v 1~v11m1~'1~'W~ ~~eJv11m1~n'U11l.l11lJ-i!eJlJ~ 1~v 1 off~~ 'U'U61'l.ln1~ru~ ~~ v1-ileJ.:~1 'W~ "IJI'lU1'W 
'U 'U 'U 

~eJ'W'111~ l'i1'U~ 1lJfl~eJ'W B1LileJ~'W1 ~'IVlll'lB1'W1~L~~ru L ~eJ'I~1m U'WVlllU1'W~ii~ L'nh61n"IJ1mv~v.:~il 
v 'U 'U 

~ll'leJV efJ~tJ~'I1~L~eJfl~'W~.Q 11'ltJ:l1f111l.Jf11~Vll'll1eJV1'1i!eJtJtl1~'111'11'W 1 'WVlllU1'W 1~ L ~'W"'fl~UJ~"IJeJ'I 
'U 'U 'U 

" m161'n"1J1mv L~~~~61n"ll1mmeJ.:~ ~.:~iim1l.IA'WLfltJn'Ul'\9l.l'Wu11l.l'li 
'U • 
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* • • "' d J1 ..J ~ 1.1 v ~ vd c:J 11 

.ll1'V'i'VI 3.2 fll1{;1..:l'VfU'Vlbf1'U"tle:Jl.J~?ll.J.Il1~UJe.J'Vl bfl t.n"tl e:J..:J 
'U 'U 

.., .. ' 
~1fll1?ll.J.Il1~UJ'V'l'U11 

1) ?llb V!l'l~vh 1 '!Xi\9).J'I.J'511l.lm1~n-ulmv 1 'U11ru hi1~f'Ufl11l.l'Wvl.l 1 'Uu~~u'UJ'U bn ~~1n , , 

rh'Wvl.l"tle:J..:J fl'U~b '\J~ tJ'U 1 '\JI'lll.lmm 1m rh'Wvl.l 1 vt1!~e:Jl.ll.ll'Vl~ bb 'Vl'Urh'Wvl.l brll 'Ue:J n~ln,!'U m~'lll'U m1~n 
~1vnfllll.lb~'U'\Jl~ l'i'e:J..:J 1 imll.le:J ~'Vl'U?l..:J b~tJ..:J vie:J m1ei' m?l'U bb~~~~b ~e:J 11l.l~..:Jvtl.le:J ~~~ fihJ1~f'llm1 

'U 

riltJ'VleJ~l5f111~f1 b~e:Jfl'Ub V!~l,r'U 1~b~tJ:all'l~..:J 1 '\J bb~~ 11Jijfl'UriltJ'VleJ~ l\9).J'\.J'511l.l,r'U ~..:) 1~vtl.J~fl11l.l'Wtll.l 1 '\J 

~1v ne:J'\J1n'Ufl'U~'U 1vt1!l.le:J..:J11 m1~nmv~nnm~mv 1'll1lru bU'U~..:J~11i?~1mll.l v111 'IX-u1?~n'\J1n fl'UG11'U , 

2) 'Uflfl~m~~~~-u1mv~ cr..:Jn:a11'1 e:1 v 1 'Uu~~u'Uvtl'V'l'U 1~ v, n m1~..:J ~ 'U~vtl.V e:Jl.J ~ ~~ 1'1 e:1 ..:J m Pr v 
, \1 , \1 

bfl~e:J"ll1vrul~~ir e:J..:J fl'Ub~lfl'Ubbrlb ~e:JvtloVe:Jl.l~fl'U~~n-ulmmb~1cJ'..:Jij:a11'leJ~ GltJeJ'U 1 '\J'\J1~m ru 1 o ~~ 
" 'U 'U 

cJ'..:Jfl..:Jm1~~1v bbvJI'l1..:J n'UoVll.l 1 'Uu~~u'U~..:J bb'Vl'll~~ 11Jijbb~1 b~e:J..:J~ln mv-ue:J..:J fl'U~cJ'..:Jn:a11'1 e:1 ~,Y'U so tJ~'U 1 '\J 
, , 'U 

1~~n-u1mv bb~~ cJ'..:Jn:a11'1 e:JtJ 1 'U~..:Jvti ~Bl'Ul~ b ~~ru bb{;l~ ~..:Jvti ~e:J'll~11"1151'l1 
'U " , 

3) bb 'U l'Vll..:J 1 'U fll'He.Jtlbb 'V'l 'ii \9).J'\.J'511l.l fl11~f1"tl1~1tl 1 '\J';JlUJ ~l f1 fl1';J~l.J.Il l~ru,Y m~tJ'U 1 'U 

h..:Jb~tJ'U1~1'i''U~'BtJl.lfln~ll'leJ'U'\Jmv Lb~~,YnPin~l~'UtJ~ 2 bb~~ m1'\J';l~"lll.lf1~l.l~e:JtJ"IllTU1'U 'V'l'Ullij bb 'Ulfi~ , , 

~1~1''\..J m1?~11'U?l'U'U~1 nvtt11 tJ..:Jl'U"tl e:J..:J.n lflf~ vt~me:J n"/l'U '\J1 ~ b~'U~?le:J..:J ~ ~'V11 btl n?l11 vt1!..:J ~e:J ~ l'U b~'U , .... 

vt~m U'Ub -d e:Jvt11 'U'U'Vl b~ tJ'U b~ eJ 1 i~1vt1''U 1 'IX1!m~tJ'U vt~e:J,r nfi n~11~me:J m?l fin~lvtlfllll.l~ '\J1~ b~'U 
'U 

?~~Yf1v ~~v11 bU'UL i'll 1'111'1 vt~e:J~e:J ~ b~fl'V11e:J'W n~ ~nmll.l~'U?l~tJ?lll.l11mb?l~..:JoVe:Jl.l~ 1~vtmnvtmv ~..:J 
' 'U 

oVBA11l.l 1'\.Jm'Y'l m'V'lLfl~e:J'U 1 vtl 611m1b11 in'llfle:Jl.l~lL\Jie:JTI~ L~eJ..:J~ln1 'UU~~u'Ufl'U"i'Ll1 vtllilfleJl.l~lbl'le:J{ 
'U ' ' 
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1 in'Ubtl'U61l'Umn bb~l ~~btl'Uvt'UV11~ 1 'Uf11~b~Wbb vd~-:u~ b .U1~~ ncil.lf1'U1'U 1 vtl-11~~~~191 ~~tT'U~l~tJ~~ b i1'W11 
' .. ' \J 

f11~Lc.JtJbL 'Y'd~1'UL 'Vlf11 tJ 1~~~Vl'U~lltJ L UtJlcrf11~Lc.JtJbL 'Y'11~L VllJ1~~l.JlJ1f1~~\91 ru U":U~UtJd , ' 
4) th~ b~'U f11~~":i11~n.!1~1VI1''U f11~tJ11 tJoW\9lltJ1~~'U'U~1~~'Ub 'VlPl 

m~tJ~~"'11~l.loW'U5~T"J~1~ ~1'Uf11~{;1(;11\91 m~LtJ\9l~l~'UA1 m~LL~~ 1tJ~1l.liu~h~ i1uu-:u~U'UeJ1~tJ~eJ~~f1l.l 

elel'U hru bl'U 1~~ Lf1l.lelel'U 1m1 Vl~eJLbeJ'Y'I'Y'I~Lf1itJu'Ui1eJOeJ L ~ el~":i11f1 ~tJ~~ f1el'Uf11~ 1~ L~,:J L i1tJbb~ll1f11~61,:J 
'U 

~1~~tJb'VlP11 ~b oU1~,:Jf1cil.!LtJ1vtlntJ 1~L ~ll.l1f1~~\9lb vh 1191 ~~-:u~vh 1 ~~11~1~tT'U 1~1'um~Lc.JtJ bb '1"11 b ~l~~\91 bb~ 
' ' ' 

m~ 1 i~~f1l.IBB'U 1m1 vt~B~'UL 'VlB{Lu{;le:n-:u-:u~ Ltl'UBtJ~~~f1~1vt1'um~ 1 ~~L~tJu~B~vh~ 1m1-:u1n~1 Li1B~ vt~Bii 
' 'U 

~utJ~~mru 1l-lmn~1vt1'um~~\91~,:) Lb~~~1LU'Uf11~ 1 'Uf11~oW\9ll'U1~1'Ub 'Vlf11 'U 1~m u~mu~m~n 
3.2.2 "111tJ~,:r1tJVi~mnmtJ 

'U 

' ' CV Q.Q./ odil <V .c!ll ICV I t.l i.l odil t.l 

vt~n"1lm m~l":iltJf1 eJ n1~'Y'I \9ll'U1~~'U'U~1~~'Ub 'VlPl b 'Y'I eJ Lc.JtJ LL 'Y'I~l \9ll'U'B~~l.lmn m 1 L 'U'U \911\J n1 ~~l'U~lm 1 tJ"lJeJ c.J 
'U 

~~n"1l1mtJ ~~tT'U~,:J1~oU'Bl.l~~Lw.h~n"1l1~1tJ~t1,:jm11{;\eJ~ ~~~B 1 tJd (oUBl.l~~,:j~tJ~ ~~vt11~ L~B'U l.lm1f1l.l 
'\J '\J 'U \J 

- ~~VI1f1l.J 2556) 

1) ~B1vt'1!1',:) 1Yil.l~ bii\91 'Y'I.Pl. 2458 m~ 98 tl 8 b~eJ'U 9l'U (b~tJ~l{;lbL~l) 

f1l1l.!UtJl.l 1 u~l1t!tTu ~~n1 ~b tl'U·1h.:J~1,:Jvtl-ID'1u~L~'U'Vl1~ 1 '\J(;l1l.Jvtl-ID'1'U~1,:J 01 119lm~t!rhu1m~.U1~~~ 6 
\J 'U '\J I 

~(;11-:Jfi ~B 1vtru1'.:Ji:i~n 8 f1'U bb~hJllif1~~n"lJ1mtJ LL~~~n611u 1vtru1~L~tJ~l{;l hJneJuvtu1d'U1tJbb~l 
QJ 'U \J QJ 

U":U":i!UtJ~eJ 1 vtnl 1'~ hl' b~tJ~l {;} bb~l "1Jn.!~~1J f1l ~tJ~~~tJ~ btl'UoUellJ~~ eJ 1 vtnl tJ.:Ji:i~"lJ.f11'Y'I~ , gt \J I)~ , 

LL~~LL ~~nu-ff1l1~(;11l.JtJn~ LL~1l-1~1l.l1~m~'U1 tJ1 vt'U 1mn~ 1 ~1u 1 vt'1J-:u~,!.:JuB'UB~~L~tJ~tJB'ULL~~~m.U1 

~mJ1LB~ 1~ vt1l-11l-ir1BtJ 1~~'U-:u~~eJ.:J(;l~ 1n'UL~tJ.:J~.:Jl.l1n 01 ~~-:u~~1m~()~B~1~n'U 1~-tl~n L tluci1l.l 1 'LitlT'i 
'U I 'U 

~eJ~1~b'Y'I~1~'U1,:JtJ~~ 1tJf1Yl.:J bb~l 1l-iboU1 1-:u 
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btlu•lhr'illnthw 1P~nue:w e::J. '\.Jvp.J'i1"111\lP11 "'il . ell'Wl"'ilb"'il~'IJ -d1\l b~'W'Yl1\l hJ(;ll:WVI~Dl'Wvll\l 1 (;)~ lnum:w'i1 

~e::J-m1'i~n'1JlVI1e::Jhi Al'\.J~nl'ioVl\11;1~ so ?f(;ll\ll'i 1A'i~eJ\lm'ifh1tJn1i'tJ~m'il~b!;1tJ 1?t~vtlmum'i~nmtJ 
' 

bU'WbVI~mbvm:w ~lVIijnvll"'illn~btll~hnuVIifeJ 1~me::Jlb 'Wm~'\.JeJ\l!;1'Wtl'WVIifeJ 1 ~~l bb~1Aelt!1J~be::Jl~btll~l 1 

:Wl~?f:Wn'\.J~To'i'i:Wm fl'W 1 ~boUlnu 'i~tJ~ b1m~n 1 ib1!;1loVl\ll;1~ 2 1u b~e::J\l"'il1n'1JTtn:Wbb!;1~ b~'\.J"'il~~e::J\l'ie::J 1 ~ 
mm'i'Vl bm n eJufimJ61n'1JlB n.V1'~ lil'ltTu"Uru~~'ie::J-dl'~ n"'il~~n 1 ~flu ~u n eJ'Wb ~eJ\l"'illn 1 u?t~t!tTub uu fiTut!l.I'UeJ'~ 

' 
'UltJVI~l.l.ffi~-r'\.Jmll.ltitJlll.lln til'ltTu 1 uVI~Dl'WVI~'~ 1 "'ildj"111tJVI~l.l'ieJ?i1 by; e1~n'1J1 b uu~1u1umn !;11~!;1ltJ 
1 'Wnl'i61'n"'il~ b U'W!;1ltJI'l1l.lell.l b U'WVI~ n bb~1 ~'W~1 tJ!;11tJ~'Wbb~1 bbvl-dl\l"'il~~n 1 m~tJ61n~\l bbl'l b <th 1 D"'il'W(i\l~'W'U l 

-u~~uuvie::J 1 Vlqii"11E!'lbb~'lbb'a'l6'11l.ITH1"ln~'l iiu-u'THeJ'l1~ bbl'ihl6'11m-am~u hJ1 VI'W 1n&J 11~ 

~1'W 1 Vf!l i"'i]~,r\l'WtJ'WmJ1~tl'WD1'W VI hJfieJ tJ 1~~'W"'il~~el\ll'l~ 1n'Wb~tl\ltil\l ., ~\l"'il~?fll.ll'itl~el?fl'i nu1~bbi;1~ 
g~ " " " I 

"'il~~ eJ\11 -il'V1!;1ltl b Utlfl'W~eJ?fl'i 1 ~b 'W'il~'\.Jl\l rhW\l bb~11lJfieJ m oVl h 
3) vie::J1VIqi?tl\l 61u~n~ru bn~ 'W .Pl . 2459 m~ 97 tJ 

' 
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'VlB1V1'1J611~ ~n'1J1mtJ~~IJ,\9118 tJ ~mth.Ji,11tJI'i'lllBll h1~l~tJfl1'U~m~1unT~~n·znmv "ll1~ 

l.mnnth'U1P1m!ew eJ. tl'Vlll~1'li1\JP11 ~. eJ1'U1~L~~ru 611L'VIVJ~~n'1J1i,11t!b~eJ\l~1m~eJ'U~mi,1tJ~nVJ1llL~m.J , " , 
lli,'l~l u'UriTDvll11f11~mlti'le.J'VIru\l~~'lleJ'U 1ll 1~~m ~~1~e1v1n 1 ~mv8'U 'VlB 1 'VIru 1l.i'Vl~1'U111 offJ1V1~mJ~ 1 ~ 

'U V " CLI 

u~~D'UYleJ 1 Vlul611~ ~-:JiJ61'1JI11'W ll ~\Ill~ \ll~'U 1 tlll11~VJ1lltln~ lll>i1l-11~ tJ~1 'V!Ul~ eJ\1~1 n , ... , 

d ' 1 ... ..., 
I11'W'Vl 3.6 'Wel 'VI~i,1 'VIl\l(:..Ji,'l 

61fli,1Ufl~ l~Ul~el'U 1 ~fl'1J1 tlli,1tJ~flV11ll61~tlf1eJU'VIllel~1'1111 UltJUfli,1eJU~111 "fi'u'\J~numJeJtJ\IeltJlltlllfl~ 

'\JfieJ" l~eJU 1~tJ~~~llll'i'l tlU~fl'W~elll flU fl1~~n:il~~flVli,1~oV1\ll ~el\1 ~1fll~'Ull1fllli,1~~~'Ulll'U1\IflU~~\9leJ\l 

nu~Ub ~el~~r'Ufll1llb~'Utll~IJ,\>IvlB 1 V1'1J~l~el fl~~~ hJfi'U 1~v 1 .ffb 1mtl~~mrufl~\ll'U n11~~611lJ1~()~flB n 

oV1\11~~~1'i'eJ-:J~eJtl~~mru 1 o l'Ul ~eJ\l~1fl'1J1oV1\I~~n riB'U'VI1!1d'Ullllli,1~eJ m61'UI'i'eJ\I~eJ 1 ~'VI'U\I~'UeJlli,'leJ fllbi,'l~ 
'VI1tl~ neJU 'U~b 1 ru~ b~'Ull1fl~61~fieJ'1J1~'U'U1\lfl'U~fl1~ LfitJ\II'i'llleJlll'i'l l~tll n b~fll 'W~1~ b~'Ulllfl 'U1'lflU , 

\l~l'i'eJ~ 1 .ffl :tieJne.J'1J111 tl1'VI~n~'l11ll11 .ffluutl\ll'VI~eJll'VI~eJtl1'VI~ m ~vuwu\l~eJ eJtlmrul u'U~1lltJ1ltl~~ll1ru 
~ ~ , 

l"leJflLbi,'l~ 1-tl'VleJ\ItlmmL'Uu 4-5 {lbUU~lu 1 um~~fli,'l.:t'UU~l'VI'I!\1 f11m'W~~muumv 1 V1'1J\l~ 1 .ffVI'UbbUlLLm 

b~tJ.:t'VI'I!Til~ 111i'L61~~l ~l~'U lLI>if11b U'Um~ b~fl\1~ 1 iLL 'Ul~.:t~m tl'U~eJm~n 
'Yle1 1'VIru~muu~tl'VI'Ull1'UI'i'lm~muulfl~eJ\1~1\1'1JB.:tfl~\l 'U1~fl~\161~vriB'U 1 tln'UB~ 1 ~lbti'l 1~v " ~ , 

'1Jel'ltl\l~611lJ1~mJB\I flU 1~ i,1fl'VIm'U'1Jel'lvl eJ 1 mu 1lJffifl~~flV11lJ b ~ B\1 \11 fl fld 1ll b ~f.J 1~1,1'\J b~f.J'U'VI1tl 1 tJ bbi,1~ozl1-:t 
~ " 

~~~ ~ n1l-lil Lbti'l tl~~ n eJ'U n'U m 1ll L ~'Utll ~~'U1\I fl~\1 \l'U'Vl'U 1l-11 'VIl Lli,'l~vl eJ 1 V1'1J~1l-1111i'il fll 1lll'l eJ \1 n1~ 1 ~ 
~n'VImum~n'1J1mm'VIi1eJun'UVJ'UbeJ.:t u\l~'IJu'VleJ 1V1'1J~il'l'1lm~ Ll~.:t Lb ~\lmn 611ll1~m~u 1 tJ1 'VI'Um 1 'VIU1 u 

'VIlhJ1'U 1111 vl1\11'Ub'U1 6') 1~mlltln~ 1l-lffi ~fltl~~~11'11 bLI>i'VI\1~ hJrieJtJ 1111~u\l~l'i'eJ\I'W~b~tJ\I~\11 'U'1Jru~~fltJ~.:t 
\1 I '-' \1 , 

\l~611lJ1~()~f.J611~tlU1~ 
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nT~61'n m'a61'n'<il~61'rrVim~i1~L 'W'a1~L~'Ulnn 1l-11~i"h.!~tJ LL~~ L~e:J~e:Je:J mtJeJ~mm~lJe.J1'1J11~'111m'aeJ~ 61' n LL~ 

~~-v1~1-tl'L 1mth~mru 3 l'u~~ 11\h~mru'Vl~~L~e:JtJLL~lrie:J t161'nBni1~ Vl:nn~1-tl'e:J1'<il'<il~L tJuu~ L Vl~e:Jl-1 u 
'U 

b~tJ~VltJ1~btltJ~11.Jbb'UtJ ()1LtltJ.fl1'Wb~n'<il~ 1 i'Vl1~ bL 111~~ ?I~ tJ~61'n'1J1~1tJ:iJL Yie:Ju61'n~1 tJtltJLtJeJ~lJ1n '1i1~'<i1~ 
61'n 1 ~Vi~~'1J1Vi~~r1u Vl1mb~1 rie:J tJlJ161'n B ni1~ ~1u 1 VlrumtJ~61'mJ~ L tJu'at1~1lJe:JlJ L tlu'VlGi'n~1tJ~tJLL~1 LL~ 

"' 'U 

'1i1~ '<il~ 61'n 1 ~ u '<il'<ilDtJ~ eJ 1 Vlru L~ tJ~ Lb ~~ LL 1 ~lJ1n ?11lJ1'a()V'h~ 111 1~1'11l-ltln ~ ~1tlu L~t1~1'1 1 t1u1 ?11lJ1'a() 
' "' 

'W~f1tJ 1~1'11lJUn~ Lb~Vl hJfie:JtJ 1~~1.Jb~tJ~LL~1 \OleJ~'W~b~tJ~~~lJ1n~~'<il~?l1lJ1'"W~eJ?Il'~tl1.J 1~ 
\1 't 'V \t 

3.2.3 ~L ~t11'1J1tu~11.Jl\9UtJLi'a'alJm'a61'n'1J1mtJ 1 'U'a1tu 
'U "' 

I 

~b ~m'1J1 ru~1ul' 19UtJLi'a'al-lif 1~Lbn tl1'<il1'a~ b Vl~tJru-a'tJ 1 'W51~tJ'Vl{ 1"11"111u1ru n11 h~ L~tJuthu 
'\J Ql Ill \J v 

tlmfh1VltJeJ~tl1L~tJ~ 1'1'1u~t1mri'T"J eJ1L.flmiJeJ~ ~~Vll~eJ11.J1'<ilb'<il~ru bb~~e:J1'<il1'a~t~~f.l 'U1'lb'Vl~B m"1hu1ru 
Ill , 'V Ill 

m1 h~b~tJutlmri'11i'VlmtJ?I'aru 1'1. t1~1ri'11 e:J. LlJeJ~ ~'l'Vll~eJ1tJ1'<ilb"<il~ru 
' "' 
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:u1nm1~11m~ru~1. ~tJT'tnru 1~ 'IXrn1111.~u11 m1~n"lmnm tJum1~n b~eJ 1 'IX~Vlru~ d'i~Fl1111-rn 
'U v 'U "" 

1fl~ iib?IU~ iiA1111eJ~'Vl'UeJ~fl~'U m1~n"U1mm U'Ufl11bb?f~~~~Fl1111li~~'U~\l~vh 1 'IXGi1b ~\l ~~,1wi1mbll 
' 

"Umihm-1ru~ ~.~u~'111tl~~n"U1Gntl~~ 2 .V1~b1.Gi'1 ~~ ~.n~m1tleJ11-r'U ~.~.~~~'U h11~'111tJFlutTt~?l11111m~tJ~~ n 
v 'U 'U 'U 

?1111~ b~eN:U1flfl11~fl"U1Gnt11 '\J11WtT'U b~'Uth~'Vl1111'U111fl b~eJ~:U1mtl'Ufl11~flbb'\J'\J 111'1~t11'111 bb~~l'i'eJ~ 

~n1 'IXb?l~:u~~ 2 oV1~~~:u~~e:J11?11tl~111 '\J1~11tl~n1~1:VltJ~oV1~ 1.~m tl'Vl11~Fl1111eJ~'Vl'Ubb~~ 1ll~nBnl'ieJ hJ 
'\J1~11tlfl~11llm11~m~tl ~~,!u ~~ii"U1Gntl~~?feJ~oV1~~~~eJ11 ?f1tl\l111~?1~ nm 1~~11?1~~ Vl~e:J~1"U11~1 

~ , 
"UW~m'\JJ1 :u~vh 1 'IX11eJ~b~'U"U1~1t1ii~1 ?f1tl?f~~~~111 bbl'i ~1 1. tl'U"U1~"U11 \l~11eJ~ b?fiie:J'Ub tl'U"U1"UeJ~Vl~~?f11 
vh 1 'IXB''\Jent~mn ~~ m1~n1111~'Yl11.~mut~bFl~m11~"UeJ~Fl~~ Vl~m~eJ 1 '~Xmt~vt~ Vl~m~eJ'\J'111~~~'Vl~ ~,~,\9l 1. tlu , ~ 

1. ~t~~m1'Yl11.~eJ?I~titlt.~11 ~'Yl1191111nt~~o VliieJu~o~o vJit~?~~tiu:u:uut~ ~~, ~t~Fl'U~t~'Y11 1.1.~1 e1 mn'Yl11. VliieJt~nt~ul~ , 

\lu nmm ut~ m1uut111"1111"11e:J'\J ~oi1e:1 m~nm ~l'U hJ Vl11~m111tlt111 n 1.~ n m~'Yl1 nu hJ1~t1~'U 1. :a~ 

:u1nm'V'1~ 3.1 o bl.?f~~~~m111.Fl11~~~.~,~~ rl1Vlt~~i111JVl11 t~m1~~u11~'\J'U?f11?f'UI.'Vll"l ~~~.~. tl~ 

e:JeJm tlu'Vl~1ti'IJ1~ I.~'U 1~ 1.1.ri m i ?ftn'U~'l!11 u1 i 16n111 i 1'\.J 1.1. '\J'\Jfl111 i 1111~~.Vmhn~~:u~ 1.n ~~'U 
~ ~ 

11t1~~ ~,5 t1~m1n 1Vlt~~i111JVl11 t~ ~obl'i~~'IJ1~ 1.~t~ii11t1~~ ~,5 t1~~~\1 

1) n~11 1. D1Vl111t1 ~eJ n ~11Fl'U~\l~ 1 i1~ '\J'\J ~~iim1 nl'Vl'U~ n~11"U e1~m i~1t~ Hri eJ'U n11 
, " " '\.1 

~1btlum11-.ij'tJ b~m:U1fl~e:J'\J1~~eJiibtleJVl1 bb~~~n~w~"UeJ~ m1'l!1b?f'UeJ?f11?f'Ub 'Vll"lbb\91 nl'i1~ n'U 1 'U~l'Ul..ijtl\1 
1~n1Vl'U~~11m orr fie1 tinPin~1 a1"U1l'1111~'\J'\J?f11?~ub'VII"lb~eJm1-.ij~m1 FlW~'\J~Vl111"11?~1911 11Vl1l'Vlt11~tl , ~ 

el'\J~11'11lnu ~.~.~~tim~t1'U1~~'\Jll'ot~11Pin~1 h~b~tit~tlmA'11l'Vlt11'U?f1ru eJ. 1.iie:J~ \l. 81t~1\lb\l'1ru ~~ii . , " 



... 
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~1'U~n<tmnmnmJ'n bbm 'U 1 1-:! b~CJ'U~~m ~'U~fl11B'Ub vm1bill'l1 'U~B-:J'tJ5u~m1flB~rvhbl'lB1 bb~nhJ?t~~1fl 

1 'Ufl11-r'U'U~fl11 b ~B-:!~1fl1~1~b tJ~ 1 ~'U~fl11vi'11 'tJ 1-ff~1'1-1-r'U fl11b~CJ'Ufl11?1B'Ub vhtT'U b '1-1\?lc.J(l~ biiB fltJ flb~CJ'U , 

1 'U 1 1-:Jb~CJ'U'l.Jmri'11lVlCJ1'U?t1ru b tJ'Umi~ b D1'1-1mCJ~1'1-1-ru btJ'Un~~~Vl~(lB-:J 1-ff b ~B-:J~1fl m~11J~-:J b tJ'U~Vl'~-:J 
, , , '\J '\J 

"tJB-:J-:J1'U1 ~ CJ-d' 1~ tK-:J'Ilm~tT m~ CJ'UtJ n1~ CJ ~-:!11 n b~ CJ'U~ b oU1~1~Vl~?fB'U bb(l~ 1-ff-:J1'U1~'U'U ?11 1?f'U b Vll'l~~ w.J'U 1:ff'U 

d ~~iJ~~~B-:!1 'Ufl11Vh1~CJ fl~1f1~ fl~TV'l~ fl~1bb?f~-:JBBfl bb(l~lJYlfl~~fl111-ff-:J1'UflB~Vi1 bl'lB1b U'UB~1-:J~ 
, 'IJ 

nB'tJ1nu ~1 1-:J b~CJ'UiJ~B-:J'tJ5u~m1flB~Vi1 bl'lB1~~B~ ~-:J b 'l-1m~~1'1-1-ru b U'U n~~b D1'1-1mCJ"tJB-:Jfl11 1-ff-:J1'U 

1~'U'U?f11?f'Ub Vll'11 'U-:!1'Ul~ CJ-d' 

2) ?ftn'U~'l111'\.J1-ff 

~B-:J'\.Jiju~fl1'H'lBl.J-Yi1 b\?1 B1 ~'U Jr1B~Yi1 b\?1 B1 ~'1-11lVl CJ1~CJe~'Um1'1l'51U bb(l ~.XB-:J'\.Jiju~ fl11 

flB~Vi1bl'lB11 1-:J b~CJ'UU(11rl11lVlCJ1'U?f1ru b U'U?ftn'U~'l111 u1offbb(l~Vl~(]B-:J bb~'l-1~-:!~1fl~B~\?11~'1l'U'UV1 fl11 
, 'IJ 

b oU1i1-:J~B?f11?f'Ub Vll'l BB'U 1mJFlB'UoU1-:JlJiil1n~ ~-:!tT'U fl11~w.J'U11~'U'U?f11?f'Ub Vll'11 ~b oU1i1-:J ~1'UB'Ub VlB1b iJI'l~-:! 
1:Wm~1~?f~ 'l-1~-:!~1fl-:!1'Ul~CJb?f~~b~CJ'U~BCJbb~1 ~1lJ?ftn'UPlfl~1 ~B-:!?1~~ 'I-1~BWt.hCJ-:J1'U1~?t'Uh ?11~11~ 

"tJB'l!1c.J(l-:J1'U 1 'tJ bc.J Clbb ~11~ 

3) i6m11-ff 

, 

1~uu?t11?t'UbVll'l~~w.J'U1:ff'U ~~~B-:J1i-:J1'U~1CJ 1:W:ff'Unu~n1~bb11 'I!Byjvi'bn1 bb(1~1~uuu5u~m1 
"tlB-:!bfl~B\IflB~Vi1bl'lB1 ?11~11~-r'U 1 U1bbm~1~~1CJv11bB-:! m-libJiil1bU'U~B-:!~~tff-:J 1 U1bbm~b~~b~~ 

'IJ 

4) 1Ubb'U'Ufl11'l11b?f'UB 
'IJ 

1~'U'U?f11?f'UbVll'l~~w.J'U1:ff'U 'l11b?f'UBoUB~(11~~\I .fl1~ b~CJ-:! lmB bb(l~oUBfl11~ vl1-:!1'U~1'Ubb~'U~ 
'IJ 

5) iBiil1n~ 

'5'~'\J'\J i:'l1 ':ii:'I'U l Vlf'lif l U 'U ~ e:J 1 'U fl1':i'l11 b?f'U e:JoU B~(l hJb '1-1~1 ~ ?!~ tl'U fl1 1'\J~'\-111~ ~ fl1 1oU B~ (1 
'IJ ~ 

b ~B\1~1fl'511~'1l1~"tJB-:!1~uubb~1 1:W1"1i1 u1bbm~~'l111 u1-ffl 'Ufl11~~ m1B-:Jrim 'I-1~B b tJ'Ujj1'UoUB~(11 'Ufl11 
... 'IJ 

~~ bfl'U?f11?f'U b Vl\'1 bb~ b U'U~1'U"tl B.:!~ BvTI-ff~1'1-1-r'U?ftJ'U?f'U'Ufl11b~CJ'U~ bb(l~ fl11 bc.J CJ bb ~~lw.J'U'511~ 1 ~btJ11'1l'U 
' 'IJ 

bb(l~~?f'U hvi'11 u?f1~11~ b .U1i1-:J 1~~1CJ ~\IJ'U~-:J 1:W1~BBn bb uu~1 b ~B 1 .ut 'Um~'U1'Ufl11'U~'I-111~~m1 
'IJ 

3.3 bfl~eJ·:IijeJ~1-bb 'Un1"a1:5'CJ 

1) .fl1~1~'l11~11m'Ufl11~w.J'U11~'U'U 1~bbrl PHP5, JavaScript, HTML5 bb(l~ CSS3 

2) Browser vTI-fffiB Chrome, Firefox 

3) Interface Responsive design 'Hl\l-ru1~~-:J.Q Lab top, PC computer 

4) Server2Go CD-ROM ~1V1-rum1-r'U Apache Web Server ~1'U CD-ROM 

5) bb uu~wn~rub~CJ1 nul'w.J'U'511~m1~fl"tl1mCJ 1 u11ru 

6) LL '\J'U?fe:J'Uml.Jm1l.J~.:J~e:J 1~ b~tJ1 nuthd'1Vl5mwue:J.:J':i~'U'U?f1')?ftJb Vll'l 
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3.4 n1~~~'U1~::'\J'U~1'H'I'UbVlft 

m~U1'Uf11"J~~'Ul"J~'U'U?fl"J?f'Wb 'VlPl~?feJ~Fl~emi'u rn"Jvh L i1'Wrn'J 11'1t1th~?f~ri LL(;'l~e.J(;'l~YH51~t~ 1~~~ 
' 

'VI~flm~'U1'Wf11"J1~"il'Jf11'J~~'Wl'J~'U'U (System Development Life Cycle) ;~n.ff'W1'1El'WVI~fl~~'VI:il~ 6 

.ff'WI'1 B'W 1~ LLn m"JPi mn LL{;'l ~ fll"J nl'VI'W~U ru'VIl rn "J"J1 U'J1:W LL{;'l ~1 LFl"Jl ~~.rr eJ:W(;'l rn"JBB nLb uu "J~uu rn"J 
~ ~ 

~~'Ul"J~uu mTvl~?fB'U"J~uu LL{;'l~m'J'tll hJ1 -rr~l'ULL{;'l~m'Jul'J~-rm~n 'JltJ(;'l~LBt~~nvr~~B hJ-d' 
' 

3.4.1 m"JPimmL{;'l~fll"Jrll'VI'W~Ufi!VIl ~El fll"JPlm~lml:w~El~fll'J LL{;'l~ml:wdJ'W1 tJ1~ 'Ufli"J~~'Wl 

"J~'U'U?fl"J?f'Wb 'VlPlb ~v't11 b?f'WB-ifeJ:w(;'l1~'W5'J'J:Wfl1'J~fl'1Jlmt~ 1 'U"Jlru 1~ ti~~~~El~ m"JPifl't':fl~El Fl1l:W~~~Bh 
" 

3.4.2 fl1'J'J1'\J'J1:il bb{;'l~ibFl'Jl~~.rreJ:w(;'l m~ tJ 1~Yllfl1'J'J1'\J'J1:W-i!eJ:W(;'l b~tld nu1 ~'U5'J'J:il fll'J~fl'1Jl(;'ll tJ 
" " ~ 

1 U"Jlru ~~"illfl'UFJFJ(;'l bb{;'l~"illnLBfl?fl"J ~'Wb 'VleJiL,.jl'1 L ~B1 'VI1~.rreJ:w(;'IFJ"J'U~1'W "J1:W~~m"J~lWll~ ~ltll~B 
' " 

b ~ElU'J~ flEl'U fll'JYlli~ t1 

3.4.3 fll'JElElflbb'U'U'J~'U'U 

m~ t~ hi'v\'1 m"JPi n't':fl.rrB:wm deJ~~'U L~ t~1 nu r111:w b ~B bb{;'l ~'Jlt~{;'l ~ bBt~ ~'1m~1~'W5"J"J:wrn'J~n'1Jl 
~ " 

n?fl:w l'Jt) v111~ VI~ e:1 ~ 11ll n ~ 'U b 'Vl e:1 { b ,_j 1'1 n ?fl:w 1 'J t1 u 'J ~:w1 {;'1-rr e:1:w {;'11 'U bb~ 'Wi<il~ bb{;'l ~ bb?f ~~e..~ {;'1 ~ 1 'U 'VI11 1 
~ 

"ileJFlEl:il~1bi'1El{ 1~t~0i~l'W1li~l dJ'U~El~~~~~ 1 U'Jbbfl';l:ilb ~:ilb~:il b U'Wfl1'Jell'U1 t1Fl1l:il?f~~dfl1 'U~l'Ufll"J1i 
~l'W LL{;'l~m'J't111tJLe..~mb~~ m"JBBmbuu~l'U.rreJ:w(;'l er:S~t~1~BBmLuu.rreJ:w(;'leJeJmu'W 3 ~1'W 1~LLri ~l'U 

~ ~ " 
-ii'Bml:w m~ bL{;'l ~1 ~El L ~El~"ill n fl1"JBB'Ultl~1tl.rrBml:w 1li?fl:ill'JCJ:WB~ L ~w·n~ 1~B~l~~~ b '1J'W fl1'J~fl'1Jl 

(;11tJL i:h.Jb~e:J~'lle:Fle:J~t'l l>i'~J'Um'3"e:J5u1CJ~1Wl1~~~ L U'U~~~1rltl:J~"il~'1h CJvl11 'IX~Pin't':l-11~ L -ii'11"il1~~1CJ~'U LL(;'t~ 
m"J L?f~:w~1 t~i ~BJ'W L ~B1 ,Xbn~ m1:w1i161'W 1"il L~ m nu m"JLL?f~~m1:wfi~ L ~'U'1JB~'I1n b~t~'W~i1 ~e:11 ~'W5"J'j:w 
fll"J~ fl'1Jl{;'ll t1 1 u "Jl ru bb{;'l ~ "J~u U?fl"J?f'W b 'Vl P1~1~~ ~'W l~'W 1>1~ ,!'W B~rith~ n B'U'1J eJ ~'J~uu~ BEl mb uu~'Wd 

bb?f~~ 1~1>1\l.fll~ 
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LEGEND 

fl1'V~~ 3.11 B.:JflU'j'~ nvtJ'lJB.:J1~tltl?lld?I'Ub 'Vll"l~il9lltn 1 'U.:Jl'Ui:il'CJ 

Web platform 

i "' 

USER 
UjliJJ1U 

PROGRAM 
tusunsu ilm11a1v 
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-
PHP CODE 

.··: MP4 I MP3 . 

· · · . PLAVE~ . . 
wl _ -

WEB SERVER 
t'Suruast'JC>S 

COMPILER 
Aau7wataas 
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·:;nn Lf1'j.:J?l'h:J'llmv~u~vr~"il~~~'l.r;h 'j~UU?l1'j?l'U~VlP~1~f:lmreJm~uu1~iJ~.:JV!1Wl 6 ~1'U1~~bn th~1~ 
'IJ 

m1~n'll1mt.J1unru ml'l~1m~~~m1llV!lntJ ~bl'll1~,h~mn n"ilm1ll 'lle:JUf1ru bb~~~~cml'u~11 t9i'.:Jtl 
'IJ ' 

th~~m1~n'll1fl1tJLU11W b~?ll'l.:JoVe:Jllm~mtl'u th~1~f111llbtl'Ull1l~Plmh~?l.:Jf11'Um1~n'll1~1tJ 
'IJ ' ... 

-d1.:J~nmt.J -rr'UIPle:J'Un1'j~n'll1fl1tJ 

~11'1~1CJbb~~f111llV!lntJ ~~?ll'l.:JoVe:Jllm~tJ1tlU 1UI'l1lle:Jll A1~~1'll1'Ufi.:J\911llflll ~1~fl1tJn11~ntJ'Ui 
'U 'U 

~1Vt-rubtl'Ubf1~eJ.:J11.:J'lleJ.:J'llX.:JtJ1~~11'l1 

~bl'll1b~1~n'll1 bb?l~.:JoV'eJll~b~mtl'un11b~1m111VtX.:J'lle:J.:J~bl'll1~1~~.:J~'U~~llm~ru 1~t.Jrn~.Ve:Jll~ 
\J \J \1 'V \1 

tJ1~ne:JU~1tJ~bl'll1ffi~~n'll1fl1tJ~1'U1'U 5 f1'U 
'IJ 

n"ilm1ll AeJ~1'U~bb?l~.:JoV'e:Jll~m1~.:J~'Um ~11m~t.J'U 1 'Un~llbthV!ll1tJ 1~ i1~uu?l11?l'UbV1Pl bb~~ 1~ 
'IJ ' 

'lleJUf1W Ae:J~1'U~ bb?l~.:JoVe:Jll~~i1~1'U~1111 'U Lf11'l n11 bb~~b~tJ?l~~ b 1 ~1b ~e:J 1 ~oVeJll~ bb~~~1lll ~ 
~ 'V 'U \1 

oVe:Jb?l'Ufl bb 'U~11llfi'ln11b~?l~.:JV!1~~tJ.:J~n'lJ1(!1tJ ~'l~~ 1 mf11'ln11l~tJtl~1b ~"il~'l1~ 
'IJ 
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3.4.5 f11'j"VJ~~e:J'U'j~'U'U 

1) f11'j"VJ~~e:J'Urn'j~~~~ 1 tJ'jbbmll 'j~LJ'U~l'j~'UbYlf"l~Yrl'll'Ul;ff'Ud 1~rme:Je:Jmb 'U'U1 ~~1ll1'j(l 
" 

U'j~lJ1~~~~1'U CD-ROM 1vi1~~reJ'V~1 'U~~ ~~mJ'UVin~~1'Ur1e:Jll~1bV~e:Jibb~~~'Un~1lJ1'j"ClVllL~ vi'~J'U~~ 
e:Je:Jmb 'U'U 1 ~~1 ~v1 e:Jfl1'j~~~~bbv11-ff~1'Ub ~ ~~ bbv1fi'~~ e:Jn1 vJ~~'U~nr'U~~ 1 'Ue:JtJmrutJ~l~Vll~~~e:J~ fll'j hi~ , 

ROM \1~ 1-ffb 1m'U1'Ufl11tJ'j~lJ1~~~~1'Ubr1~e:J~r1e:Jll~1 bV!e:J{ 

2) fll'j"VJ~~e:J'U fll'j 1-ff~l'U 1 U'j bbmll fll'j"Vh~B'U 1 'U~l'U fll'j 1-ff~l'U 1 U'jbbmll \l~vh fll'j"VJB~ 

~B'U~~~ll~ 3 ~l'U 1~bbn 

- Vl~~B'U~l'U CD-ROM 1~~1l11~'U'U~l'j~'Ub Vlf"lb ~~'U~~1 'Ubb~'Ubb~1111L tJ1.ff~1'U~1'Ubr1~B~~1'Ubb~'U 

~~'je:JlJ b ~B 1-ff~l'U~l~~'U~'J'UI'i''J bbV11~~1lJ1'j"Clb~'U~1'Ubr1~B~ DVD m .ff~~'\J~~~b'l'm~ 1 'Ur1~1b~B'U 
" 

- Vl~~B'U~l'U PC 1~~111'j~'U'U~1'j~'UbVlf"l U'U'Vifl~~1 'Ur1Bll~1 bVIBibb~1'Vhfl1'j"U'j~lJ1~~~~1'Ubr1~B~ 

r1Bll~1bVIBTI~~L~~B~~~~~1tJ'jbbfl1ll1~ 1 b~llb~ll 
- Vl~~B'U~l'UBB'U L~u1~~11~ L vJ~~~'j~'t.J'U~ b ~~'U;ff'U 1 'U~'J'U'UB~ b .!J'U b'SivJ b1 Bi bb~'J~'U~l'UB'Ub VJB{b iJVJ 

b~B 1 -ff~1'U~1~~'Ubr1~B'1h ~B'Ub VI Bib iJVJ 

b ~B~\11tl1~'U'U?f11?f'U b Vlf"l~Yrl'll'Ul;ff'U'd L~BBflbb 'U'U 1 ~?f1ll11ClU1~m~~~ ~l'U CD-ROM 1vi1~ ~ 

1~~1b U'U~B~~~ 1 U'jbbmllB~ 1 'H ~ll b~ll v1~J'U~~~1 ~v1Brn11l11 tJ1 .ff~l'U bb~~ fll'jb~ mb vd~ll.Jl'j"Clfl~~B flbb~'U 
CD 1~n'Ufl~llbth~ll1~1~~'U'Vi 

' 

3.5 iil1tl~~bb~~1brt~1~oHtJ~~~VlB.fl1'Wfl1~Vhn'U"llB.:!~~'UU 

1 'U fll'jl ~ ~r1.f~d 1vi1. -tibb 'U'U~l'j'J\J bb 'U'UAJlll~~-wB h b ~B 1 ~'IT m~~'U bb~ ~'IT nP!mn~ b U'U n~ll b u1~lll ~ 
' 

U'j~ biJ'U A11ll~~'WB 1\l'U e:J~'j~'t.J'U~1'j~'Ub Vlf"l~Yrl'll'U1;ff'U 1~~ b U'Uf11'jl ~ b ~~tJ~ll1tubb~11l1ll1U'j~lJJ~ ~~ b ~B 
~1A11ll bu~ ~ ri1 b ~ ~~ b 'U'Ull1VJ'j~1'U b ~B1 br1'j1~'1,h~vi''Ur111ll~~'WB 1\1 'UB fl\11fl,f'UEJ.:!L~iifl1'j"U'j~ biJ'UAJlll 

"' 
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~ ' " 
• M.Lt-~ ttL Url.kt-BtM.LlJ t~~k!1 lbLll!!!!t-~lblt M.LU'£IA.~;:tfl.!! M.(l:~L~IdiA. 1 M.k!tLk!n.n.;:tt-Bil.M.L t'L!A!.L Ulbl!!r\.WtLU 

... 
;:~1mLt-~ t tLU~ t B~ 1 n.~Ln.~~~ldiA. mk!tLk!n.n.;:t~11~ t~ld1~l!!Gl!!IA. m~ 1 tLUL!A~t n.n.~tLn.~~tLU 

~lA. m~!.L~n.n.~!.t-GIMO\,l!\~ ~rl.@U~!.fl.1~n·@ 1'17 

!}fl.p~t-~~~~,;:~~Lt ~ll.1n.Bil. 
~ 

;:~,, Jlt'k!~tfl.l1~~1bL~t-t~;:ru~u~!! M.(l:LM.~~~IdiA.mk!tLk!n.n.~t!!.~k!K~,, (ap/\) aJ!l :).uawdo)aAao 
" ' 

wa:).SAS) n.n.~ un.~~tLU !.!!. t-ltL U n.t-n.~tU lbL ~~~ ~tL U n.t: 1 L_\!11L U B ~1 11~1 lb~ 1 n.~ lbt UTl !.fl.l 

t-~~~t-B~~!!.~M.Q 1 L~ftt l~n. t lbGt~~n.L~M.k~~11 lbGt~~t-Bil.fl.~r1.1~B~ t n.~,~~UL!!.t-Bp 1 ~L~~t ~LibbA.L(J> m~U 
,.. 

t-~fbt~M.11~1';11 ~Lpn.u~ttLU~tn.m1UBBt-QM._tbUL!!.UGn.;:~11 B1~~;:~11 M.LU' lbLll!!B~ t-~~lbB~Bf1.k!1Lfb 
" " 

B~ 1 ldiA. mk!tLk!n.n.;:tLM.~~tLUt-~n.,t. 1~t pt-J'l!!f1. t rtlLtr\.1 ~L~Lil.U~Ibttgn.~~~UknBB~1~~~tLU 

a~ttLUI:U1 ,. .... 

17 IA.IA.n. 
I" 
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Shutdo·Nn ThaiAnbqueTattoo 

I 

nT~D~m11 i.:~1'U1:::'U'U tl'1btl'Um11 i.:~1'Ubi'U 1~~vf1 hJ b~tJ.:~tl~'U11lb~B1n~'U?I~m1Vi1.:~1'U bb~ , 

1:::'U'U~~w.J'U1~'Ud ~:::~el.:JlJfl11~~~.:J~l'U'IleJ.:J Server2Go CD-ROM Webserver b~eJ1~m11''Uhhbbfl11J 
~.:J~l'Ubtl~ 1 '\.J<jbbf\11Jbbfi~D~ 1 '\.J<jbbfl11JB~ 1 'UWi ~l'Ufl1'j1''Ubi'U 1~~ btl'U'Vlih~'IleJ'I Apache Webserver 

b1J'U 1 'U 'j~'IJ'U~::: t1n61ieJ'U Hlii'1'Ui1tJ b ~ e1 11J 1 ~'U~U'Ii11'YI~'~VI1J~'Ilel'11~'U'U LJ<j::: n el'U n'U b tJ'Ufim~'U~ 
'U 'U 'U 

VI'U ?llJ' tJ b~ ml1 b1J 1 ~1J1~l'l1 bb VIti .:~611 eJ 'U 'Il eJ.:J b1J'U b1J'U ~::: t1 n bb?l ~ .:~ ~ 'U b ~ B'YI ~ eJ1J n1 'j 1 i .:J1'U 1 'U ~ 1 ~'U ~ eJ 1 '\.J 
'U 'U 'U 

'UeJn~1n~'U v.:~iJ~l'U'IleJ.:J b~tJ.:~ b'Yifi.:J'\.J<j~fleJ'Ub~eJ 1 ~Li1~m11J'l11?1'U h'IleJ.:J'j~'U'U 1~tJ?I11J1'jm~eJn btl~tl~b~tJ.:~ 
11ii' ~fieJ~'j::: tJ::: nm~iJm<j 1 i.:~1'U 1~tJlJl1bb'Vl'l1.:~11ii'ri1VI'U~ 1 ~eJ~Iii'1'U'U'U1J1Ji1tJ'IleJ.:J b i'Ub'YI~ ~.:~m'YI 

'U , 

d 0 ' 01 ""1 .flTW'VI 4.4 ~~6W'i\lVI1~~VI'tH'UeJ\lm 'YI\l~~tJ\l 'l.Jd~'U'U 
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01 

4.2 e.J~n1"!i'W~'U1"!i::'U'U~1"!i~'Ub'VIf1 

m~iw.J'Ul~~uu?fl~?f'U~ 'Vlral ~ ~m~m~v·d~~6"1~€J'U~n~ lw.J'Uo~~'-.ml~~mnmtJ 1 u~1ru ihltJ6"1~ b~tJ~u~~ 
' 

ii1l'W'th~n€Ju~h~ 1 "IJ€J,n~uu#l~~€Jhl~ 

b thJb iu b 'Y'l\IVI<U' 1 bb ~ n~ bb?f~'l~l'UoVmJm deJ-:JI'i't.!"IJ eJ 'll w.Jt.!o~~l.lm~~ fl"lll6"lltJ 1 u~1ru bb6"1~ ~l'U"Ilmm'Y'l 
" 

n\lm~l.lfll16"l'l~'U~"IJB~'ll'U1-:il'CJ "IJB'l~b~lh~-xn"IJltJ~~ 4 Fl'U l~bbri 'V'ieJ 1VIrurh 'V'ieJ 1 Vlru?fl'l 'V'ieJ 1VIrub~CJ~ 
~ v v v 

. " ' 

.mcwVi 4.6 ~~?f~-:Jfll~6"1-:J~'UVi-xl.li11~ru~b~h-xn"IJ16"lltJ 
" 
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ll'U l Yl \l~ ll?l~~th~i'~ n 1~~n<tnmt.J 1 'U~1ru l U'U~1t.J~~ lBt.J~~n~11 ~~1 l'll'U5~~:wm~~n"V1~1 t.J 

l 'U~1 ru~1~1''UA'd 1:WtJt.J:W'1JeJ~"ll1t.JVlti:W ldeJ 100 U~~1'U:w1 'U eJ mnmY'U tl~ 1~iJi:h'U "Vel~ n1~1J1l?I'UeloVell.J~ ' ~ 

l~t.J1tl'Ul\9lm.h~?I~A1'Um~~n ~~i.J~~neJ'U~-w 2 lvt\91~~ 1~lln lYim'l~?leJ'UAl1:WeJ~'Vl'U ll~~lYie1m1:w 
' ' 

IJ I iJ iJ I 1.1 I 1.1 iJ I iJ 
Q OJ ..:::.! I o.l d Q.l .dl Q Q.l odj Q o.l ..:;,1 I ~ qq Q.l 

\l~:W"V'U\91 eJ'U'Vlll\91 n\911~ n'U "V'U n'UYl'U'Vlll~~l l'll'U'O':i~:W 'U1~Yl'U'Vl"V'U\9leJ'Ul ~t.J'U~1t.J 'U1~Yl'U'Vl:W"V'U\9leJ'U"VeJ~ m~ 

1 VllA~ llvlf11~l~t.JA~·:rffi~1i1l?I'UeJ~'U\9leJ'Uf11~~n~l~t.J'U~1t.J \911:W~'U~"VeJ~f1~:WlU1Vl:W1t.J ~~mYl 
~ ' 
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Jl1'WVi 4.10 ~1:WeJ:W't.J'Ut=nt.J'lJ1 

#i'1l.HJ:W l.thJmtJ'VititJ:w~m.nn'Vi?~l'llu?l~CJ,r'U ~.:J{hmh1i;i.:~m1~m.nmtJ1'll11WI.I."'1 ~~~e.J'l~mtl 
' 'U 

~1:We:J:WlU'Ut=nt.J'Vl~fm'hJ'U ~1'Ut=nt.J~'U ~ hJi1ml:W'Vl:Wlt.J bl'lt.J~m~eJ 1 '1Xi1m~VJt=nt.J1e:J't.J"V1l'VhJ'U ll~~m1~n 
"il~H~~ll~t.J'I~l~m ~1:WeJ:W~~n"V1t=nt.Ji1~msru~Fl~1t.J~I'l1~~Vf1 i1'Vl1'1 tJ1m~'Vl~:W i1'Vlt.JI'ltl1eJeJn"il1ntJ1n 

~1'U1'U~'U~~n~1:w eJ:W'HJ't.J"V1 tJ1~ mru 3 ~'U 11Vlt.Ji1mt.J~n Fl1e:J't.J~1:We:J:W H'VIn ~11 'U ~~~ ~~~'U 11'1 t.Jfl11 
' 

eJ eJ n b~ 't.J't.Jt=nt.J~'J:We:J:WJ'U i1m1:wb U'U:W1"illn m1:w b ~e:J b~eJ'I b~1"V1'U "il1n 1 'U eJ ~~'~ e-J?l:We-J~1'U ntJ~'U l'l'U 1 n 11"V eJ'I-d 1-:1 

~nmmb~~~Fl'U ~-:~i111t.J~~ b~tJ~VJtJ~mJeJmll'ln~l'l n'U 1 tJ m'W~1:weJ:w 1 'U~1'U1'Ui1~mH1!~~-:~m'W 
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Jl1Wvi 4.11 ~ll.Jell.J 1 'Ul'a'H\Jfl~ 

~1nm-wvi 4.11 ~~L~'U11~ll.lvl.l~eJ~"l 'Uvl1'U1'U n'U~ll.lvll~'IJ--a1n!J1 'U"In~&1mntJ,!'U FleJ'U•ih'l~~ 

LLVJ n~1'1tl'Ul.l1f1 ~ll.leJl.l 1 'Uvl1'U1'Ui1~m~ru~~l L Vfi1eJ'UlJ'I m ?f1'U~1~1 fl~1t!fl'U~l L~'U~lVlv'l Clf1~'U H~Vl1'1 
" 

u'U 1~~'U 1'UG1~ L ~mtl'UeJVl1V!--aru1 'IX~~L-rrTr~ 1~V~'a~V!'I1 n~eJ-wn&l m'all"Vv'l ~llleJll~'iA1'11mwi mi'a'all~ ~.:JbJ 
' " "I 
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:u1nm~~ 4.13 bU'U.n1~ b~v1n\Jm-a&1mnv 1 'U61~v 1 u-a1ru ~~&1n1~v hn .rrv1"111 bb~~ 1-rrbvh 1 tJm-a 

~v~ 1~&1n bb~~'U B'Uifll'l1lJfn1lJ61~ ~1 n hi11ii'i1m-a'W~fh)'U 1 'U m-ain ~~ bU'Ub~B~tln~1 'U61~VnB'U A11lJ • 
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l~tl'tJ1~1;"1~~b~Bfn1&Ji;"1ltJ~1lJ fn1&Jljb1;"1ti"vi b~Bb~Vfru~?t1l"IJeJ'U b'Vh,r'U hJ1v'lbtl'Ufl11~f1b~eJfltw1?ttJ Vf1B . ., ' 
b~B'U"I11 V11BDB~tl'UntJB'U~11mbl'iB~1\lb~ 

'\} 

1 'U1~'U'Ui;"111i;"1'Ub 'VlP1bi;"1~~b~tJ'IJ~B tlbb~l n ~ m1&J~~1rltlJBf1Vf~~ n~m1&J AeJ fl11'Vl~G"'!B~ 1 off~1'Ubb~~'tJ1~ b:i1'U 

1~'U'U?I11i;"1'Ub'VlP1 b ~B b ~'Vl11'U.ffeJ&J~fll1&Jfi~YlB h bb~~-ffmi;"1'Uelbb'U~ 
'\} 
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mil?ll'lmilll?ll'l'lvv n ~"il:: 1 ~.Um?t'Umlu::\?11'1 11 'Ufll'ai~tJ ll~:: fll'a'Vll'l~v'l1 i'll'U'a::'U'IJ?ll'a?l'Ul 'Vll"l ll~:: t:.J~ 

"llmm'aloU1~1:tJn"ilm'a:tJ U1~1'1vlll uun1~ ll~::imv L~m.h:: nv'IJ l uu.Uv:tJm~mn'Ufl1l:tJAI'IL i1u"llv .:Jl' tJ~u 1 u 
~ ' 

m'ai~tJ 1 uflf'ld L U'Ufll'ai~m~tJ1tl'Ul \9),J'\.Jn'a'a:tJ~'llfltJ 1~1'\Jflll:tJtitJ:tJ 1 'U?lJJtJ 1 'IJ'alru ~~L~tJ1tl'U 
~~ 

l\9).J'UlJ'a'a:tJtlihj'vtJ~.:J'Vlfll'U lii''ltTum'aL?tl::VlloUv:tJ~~'l~lLU'Uv~l'l~'l~"il~(O]vwn.Uv:tJ~"illfl~'l cj'~~fl"lllmtJ cj' 
'\ '\J \.1 'U \1 

fl~ flfl~tl'\Jl\9).J'Un'a'a:tJfll'a~fl'lllmtJ ru1~ ~nVlm'U 'a1:tJ~'l L ~v'UDl'U~ lflm i1ucJ~~fl"lllmtJ lii''ltT'U 1 'U'a::'IJ'IJ 
" 11.1 \J \1 

rn~.Uv:tJ~ lb~::btlu~t.J~m!t1Vl~n ~v v1"il1'aVv~tJ 'Ul'lbVl~v fl'a"lilulnlm'a h'lb~t~ut.J~1ri'11 
\J '\J , \.1 g~ 

i'VItJ1'4?l'atU el. Lliv'l "il. el1'Ul"ilb"il'1qj h.:JL~tJ'U'a::lii''IJJJBtJ:tJPifl'l~l Lb~::vhu\?lv:tJ1 ~el vl1'Uell"il11VLVl~tJqJ-titJ 

1~n1'1u'V11 fl~"I11'Ult1Jfll1 h'lb~tJut.Jmri'l1Vl'Uv'ltllb~tJ.:J v. bliv'l "il. eJl'Ul"ilb"il'1qJ h.:Jb~tJ'U'a::lii''Ut.J'a::t;l:tJ 
fain'l!tl u1EJ~'a:tJ 1?~1::L1"1l 0Vlqj1Jlul'lv'U"Ill~'~ ,~ 3 v. ~u1 :u. el'l'Ul"ill"il~'1J vi1m~m1:tJ~1:tJlim~C1J 
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'll11'\JTUboU1~1l.!D'a~'lJl.lfl~~-WeltJ fltubbli~tJ'Vl{ l.l~ n1-rn 1~LJ'a~~1\J~1\J~1l.l ntJfl\J 1 tJVIliU1\J 1n ~\f1t:J~ b vleJVI1 , , , dJ '0 

oUeJl.lflt.JL~Plh;1n-zmnti~V'~i1~il'l eJ ~ b vleJ'Um oU1Yi'ULLfl~~wnt~ru Lbfl~'UeJ fl\J1fl,J\J dJu ru1~'Uv~t.Ju•lh~~n'U1 
'U 'lJ \J v cu 

. 
4.2.7 

... .... 
Lm.nntJL~1 

~1\Jl~ti 1 \Jfl~~.Q'1~-r'U~'ULJ'a~mru\J1fl l.!VI1l'Vlt11~tJ~'Um1'll51iJ tJ~tJLJ'a~l.l1tu 'Vi. Pl . 2556 ~l~tJ 
4.1 Q.l ~ ~ ~ Q.l q 

~~ n111 fltu~'U1VI11P11~1'11 l.!VI11'Vlt!1flt:JeJ'Um1'll'B1\J 
' 
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4.3 ~~ flT;iU':i:: bij'U':i::\J\J~TH'I'U b 'VIA bb~::thJn':i':ill 

4.3.1 t:.J"n1'jlbfl'j1~~oU'EllJ"~M'El'Ubb 'U'Uth~biJ'U 
\I 'IJ 

Me:J'l.!~ 1 oU'Elllm~'11tJ'1lm~M'El'Ubb'U'U~Bumll 
\I 'IJ 

'j~'\J'U~1'j~'Ub 'VlP1~~\9lJ'U1~'U lJfl~ll b U1'V!ll1tJVi1n1'jth~ biJ'U~.m LvltJlJ'j1tJ"~ bBtJ~ ~-H;i'El1 ud 
' 

'll1tJ 22 30 73 

50 69 

1 1 

25 34 73 

48 66 

~1flMl'j1.:J~ 4.1 crM'El'Ubb'U'Uth~biJ'l.!~1'W1V!rubU'Ub~P1V!ru.:J -;JTu1'U 50 fl'l.! fi~bU'U~'EltJ"~ 69 'VB.:! 
'IJ v v 

~M'El'Ubb'U'UU'j~biJ'l.!~.:JV!ll~ b~P1'1l1tJ -;J1'l.!1'U 22 fi'U fi~bU'U~'EltJ"~ 30 '1l'El.:J~M'El'Ubb'U'\JU'j~biJ'U n~llbU1V!ll1tJ 
'IJ 'IJ ' 

~e:J'l.!~ 2 fl11lloW.:J~eJ hl'i'1'UU'j~~VJ5m~~ii~'EJ'j~'\J'U~1'j~'Ub VlPl 

'j~~'\Jfl1'jtJ'j~biJ'Um1lloW.:J~B h bb"~m1llV!ll1tJ iJ~.:Jd 

4.5- 5.0 
ct d 

V!lJ1tJtl.:J ll1fl'Vl&'1~ 
' 

3.5- 4.4 
ct 

V!ll1tlbi.:J ll1fl 

2.5 - 3.4 
ct 

't.h'Umn~ V!:W1e.Jfl.:j 

1.5 - 2.4 
ct ., 

V!ll1tlbi.:J 'U'EltJ 

1.0 - 1.4 V!lJ1tJfi.:J tJ'EltJVl~~ 
' 

M1'j1.:J~ 4.2 ~"n1'jl bm1~~tJ'j~~VJ5m~'1l'EJ.:J'j~'\J'UG'11'j?I'Ub VlPlL~tJ fl1'j'Vf1~1 bu~tJ (X) bb"~~1b ~tJ.:J b 'U'U 

ll1M'j:01'U (SO) 
"' 

':i1tJfl1':i'I.J':i::biJ'l.! N X so fi1111Vi 111 tJ 

1. 1~uuvl1.:J1'U 11'i'm.h.:JiJ'I.J'j~~Vl5m~ 73 4 .3 0.5 111fl 

2. 'j~uu 1-ff.:J1'U~1m~tJ'UTII'i'b ~1 73 4 .3 0.6 111fl 
\I 

3.~~'Ubb"~~'heJ'm~'j~'\.J'j1fl!J 1 LJ'j~uuiJA11:Wb V!:W1~~:w 73 4.4 0 .7 :W1fl 

4 . b ,j'BV!1 bb"~m~tJ1~ ne:~u B1'l.! bb~1 b .U11 ~ 73 4.5 0 .7 
d 

:W1fl'Vl~~ , 

5. 'j~'\Ju~m1.:J'El.:Jfhh~ ne:~u 1 'Um~11:wiim1:wb V!:W1~~:w 73 4.2 0.7 :W1fl 
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':i1CJn1-:i'l.h:aiJ'U N X so fl111JVI1!1CJ 

6.-:i~'\J'\J~1lJTm111L~'U~LifmnL~~~'4-rn,;l'WJ'Uli'j'jlJ~mmntJ1~ 73 

e:J~1.:!bVIlJ1~i.'flJ 4.3 0.6 lJ1n 

7. ':i~'U'\Ji.'f1lJ1'jm tl'U~ ~ L~~lJ fl11lJ1'~1'U Pi~'\.Jl' WJ'Uli'j'jlJ 1~ 73 4.4 0.6 lJ1n 
" 

8. 1~'\J'\JL VllJ1~i.'flJtl'U0 otl~L tl'ULtJ11"!J'Ui'U 1 VllJ 73 4.1 0.8 lJ1n 

'!!nPimn~i11Ji~'j~'\J'Ui.'f1'j~'ULVl~ffi~~WJ'U1~'U ~.:~t:mm'j'\.J'j~LiJ'U'W'\Jl1 ~1'ULif~vnLL~~fl1'WU'j~n~'\J~1'Uml1 

L .rr1 h i1fl11:w~w~~ hmn~i.'f~ 1~ tJfi~ L tl'UA1 L~~ tJ 4.5 ?i'd'UBn 7 '\.J'j~ L~'Ui1m1lJ~ww h~ t~'1 'U1~~'\J 
' " 

L~tJ1n'U fi~ i1fl11:W~.:J'W~h:w1n A1b~~tJ1'U'j~~umn~i.'f.:J~~1~LLri 2 '\.J'j~L~'U1~LLri ~~'Ubb~~~1eJn'l1'j~ 
" ' 

U'j1n£]1 tJ'j~'lJ'Ui1m1lJ L VllJ1~~lJ LL~~ 'j~'\J'U~1'j~'UL Vl~i.'f1:1.J1'jm tl'U~mi.'f~lJfl11lJi~1'UPi~'IJl'WJ'Uli'j'jlJ 1~ 1~tJ 

i1fi1L~~mvhn'Ufi~ 4.4 

'U~n"il 1nfl1'j"U'j~ LiJ'U1 'U?i'J'U'U~.:!fld1lJ~.:!'W~ 1"iJ LL~'J EJ.:! 1~i1 fl1'j~~'\JtnlJ(\.:~-rr~ L~'U~ LL 'U~~fld'j"iJ ~ 

Lvl:wL&i:w 1'U'\.J'j~L~'U~Ji1.:~ 1 ~.:~~Ji~ 1 uif 

1) ~1'U.rr~:w~ 1 'lJ'j~'\J'Ui.'f1'ji.'f'UL Vl ~ n~lJ L U1VI:W1 tJ 1 'IXm1lJfi~ L ~'Ul1 .rr~:w~~'\.J'j1nn1 'lJ'j~'\J'U 
~ , ~ ~ 

i.'f1'ji.'f'UL Vl~J'U L ~ tJ.:!'WBLb~'J 1 '\X orr ~lJ~ 1~fl'j'\J ~'J'U L ~ tl.:! LL~Ji ~ tJ 1 n 1 '\X b fllJ 1 'U?i'J'U'U~.:! fl~'IJ1 ~1~ Vl~m ~iJ LlJ-B''U 
" 

L ~e:J 1 '!Xbi1V1m1:wu1i.'f'U 1"il:w1n~.:~~'U 

2) ~1'Ufl1'j"Vh.:J1'U'lJB.:J'j~'\J'U~1'j~'ULVl~ n~:wLU1VIlJ1CJlJ~.:J11 m'Wm1Yin~1tJ.:J1lJ L'VIlJ1~i.'flJ , 

LL~'J LLIJi~'JVIU.:!~~EJ-:j:lj'lJ'U1~L~n fl1'j"LfllJ'U'U1~ ?i1'U1VIt1J~tJ1n 1'1Xm'j 1 VI~~ 1 U'jLLmlJ 1'U~'U~~'ULL 'jnJ'U L ~'J~'U 

~.:!Vl1.:Jeri~tJ1~v11LU'Ufl1'jU-r'\Ju'j-:jL~tJ'U1'~mb~1 i.'f1:1.J1'jf:11 VI~~ 1~L ~1~'Unl1b~lJ LL~Jifl1'j 1 vm~J'U"il~~'U~1.:11Ji~ " , 

1:;'\J'\Ji.'fl 1i.'f'W b Vl 1"1\1\v) e:J e:J fl bb 'U 'U 1m -ti tl'U b Vl fll 'W l~ ~ i.'!lY E.l 1 Vlli ~'! ,r'W fll'J 1-rr 'll'W 1 'IJ 1 bbfl'S":I.J ~'!fiTS L~ ~ nlfl ~~ -:j 
fl~:wvh LVl ~{~ L V!:W1~i.'flJ nu m1 1 i 'l1'W 

3) ~1'UL Vlfl1 'U 1~ ~~L VllJ1~~lJ~1'V!-r'\Jm'j"Lt:.J mL 'W~lWJ'Uli'j'jlJfl1'j~n'l11mtJ 1 '\J'j1UJ 'U~n mi1~"il1n 

'j~'\J'\J~1'j~'UL Vl~~~WJ'U1~'UifLL~1 m1lJ L U1VImtJ1~ '!X orr~ Li.'f'U~ LL 'U~ fi~ ~1lJ1'jmt:.J tJ LL 'W~.rr~:w~ 1 'U~-:jfllJ , " 
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4.3.2 t..~G'lm-a~~n~m1ll~1t.JYJe:J~t..~"'-:J''Ui~t.J 

4.3.2 .1 m1~~n"ilm1ll~1t.JYJvm~'U'U 1 ~n'Uum1t.~'U 1'U 1 1-:Jb1t.~'U'llmfhl1Vlt.J1'4&'11ru 

Vl~-:J~1niw.~'U11~'\J'U&111&1'U b VIP! b&'1~"il bbG'l~vhm1Vl~&'1e:J'U1~'\J'Ub1t.J'U~e:J t.lbb~l ~i~t.J 1~vh 
'I) 

fl11G'l-:J~'U~ b ~Bvl1fl11~1t.JVle:J~ bbG'l~ bt.Jt.lbb vd1~'\J'U&111&1'U b YJP! 1 ~ bbrl n ~ll b t11Vlll1 t.J u n b 1 t.J'U 1 ~ IK'Ulllit.Jll Pi m~n 
' 

4.3.2 .2 n11~~n ~m1ll~1 t.JYJe:J ~1~'\.J'\.J 1 ~ n'Uu n Pimn&'11"ll 1l"1!11~'U'U&'111&1'U b VJP!b ~ e:J m1 

~~fl11 

b U'U fl11~~ n "il fll'jlJ~ 1t.JVlB ~ 'Vi~Bll~\1 tJ fl mruPi fl~11 'U fl11i WJ'U11~'\J'U&111&1'Ub YJP11 'U 

Lr11-:Jm11~t.~ btl'UI'i'lath-:J"il~-:J 1 'Ufl11b~t.J'U 1 'll1bbmll Pin~1unPin~~1~lle:J-:JmYim1t111 'll'll1~t.Jn~1 m 'Ue:J'U1r1~ 
' 
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n~:w b 'ihvtmtJ~I~'U~"nn fi e1 'l1 n ~ fl'ljl~ rh~·~ ~f1'ljl1~~uLJ~tl! tlJ ~~~ 1~v 1~v11m1~1 tJ'VleJ ~ bb~:: 

be.J tJ bb -w~1 ~ tl'UU f1 ~ f1 'ljli?ll'll li "1111~ 'U'U i?ll1 i?l'U L 'Vl f'1 b ~ €l f111 ~ ~ f111 flU!:! 'U~'\1111 f'lli?l~ { :W'VIIi'Vl tJI'fl tJ 

eJ'Umi"I1Lil'il 1~v 1 ~'l!n~n'lj11~ i1::uui?ll1i?l'Ub'Vlf'lbb~:: L~tJ'U ~t)~ L i! eJ'VITr\YlJ'Uli11:Wm161n'll1mtJ 1 u11ru Lb~:: 
' " 

'lJI~ItJ 1 'U11W 

fi:vm1:w 1 'Ufll1i~v 1~'Vllm1~~fi:vm~:wb~eJ1 ~~~'lin ~fl'ljl bb~::um~tJ'U 1 'Un~:w LDI'VIln tJ 1~ii611'U 
' 

~1:w 1t~m1Le.JmL-w~l'\YlJ'Uli~~:wm161n'lllmv 1 u11ru 1~vfi:vm~:w 1~~~ 2 r~{~ 1~mi r~{~~ 1 ~eJ~LJ5'1J~m~ 

r~e1:w~1 b~ e1 1 11 ~ L~vt~LJm A' lli'VltJI'U i?l1 ru ~~VIi' ~e) 1t11:v L:v~ru n ~:w b tli'VI:WitJ fi e1 11 m~vt11:: ~u~'U 
' v ' 
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n~l.J b th'Vfl.J1 E.!~ b oU1~1l.J n:u n')";jl.J~1E.!Yie:J~l\'lJ'U'B";i";il.J fl1";j~ n"lJ1ft1EJ ~'I b tl'U n:u n')";jl.Jb ~e:J'Yh'Uth";i 'I , , , 

PimJll'lJ'U'B";i";il.J ~'11f1";j'Jfl1";ji~m11~'1'\JU";i~l.l1ru:u1n.:ruv11'UD1";i'IPlmJll'lJ'U'B";i";il.l ~'11~~~ n:u m";il.l 1 ~unPi mn , , 

1~1i~1'U~1l.J 1 'Un:um";jl.J~'U ";i1EJfl~ bBEJ~~(t m";i'\.J";i~ biJ'Um";ib -rr1~11.Jn:um";il.J1i~'~~e:J 1 u~ 

16-25 tJ 

~'DE.Jl.JPin~1~e:J'UUft1EJV!~e:J 

bViCJ'Ub'Yh 

15 

34 

1 

0 

49 

1 

0 

1 

26 

0 

23 

0 

0 

11 

4 

8 

8 

25 

15 

<> u II 
f1~ b 'U'HlEJft:: 

30 

68 

2 

0 

98 

2 

2 

52 

0 

46 

0 

0 

16 

6 

11 

11 

35 

21 

";j"Jl.J 

50 

50 

";j~~u'IJ~ruru1~~ 23 f1'U bb'Vf~'loU'e:Jl.lfi~~\.U1~1l.ln:um";il.lYI";i1'\J'th1n:um";il.l :u1n:u1nY11'1B'UbY1e:J~biJ~ bbfl~ 
~ u ~ ~ 

b ~e:J'U'Ue:Jnl'im tl'U~1'U 1 V!qJ 
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m'J~1l.J n~ m'Jl.J 1fi'J\l m'J ~~-u-r WJ'Uu'J'Jl.J 

'J~vl'um"J'tJ'J~ biJ'Wm1l.l~\l~eJ 1~ bb~~fl11l.l'Vll.l1CJ :Uvl'\ld 

4.5- 5.0 
~ .. 

'VllJ1CJtl\l l.J1f1'Vl~~ , 

3.5- 4.4 
~ 

'Vll.J1 CJ t;l\l l.J1f1 

2.5- 3.4 
~ 

D1'Wnm\l 'Vll.J1CJC1\l 

1.5 - 2.4 
~ "' 'VllJ1CJtl\l 'U eJ CJ 

1.0 - 1.4 
~ "' .. 

'Vll.J1CJC1\l 'Ue:JCJ'Vl~~ , 

m-a1~~ 4.4 ~~ m"Ji bm1~-vHfe:Jl.l~'tJ'J~ 1CJ'1!-J~1~-ru~1 n m"J~1l.ln~ m"Jl.l 1~ CJ1-ffri1 bU~CJ (X) bb~ ~~1'W 
" .. 

btJCJ\lbtJ'Wl.l11'1'J\i1'W (SO) 
"" 

'J1 CJ m"J'tJ'J~ biJ'W N X so fi111J'Vl111EJ 

1. mwff1~11Jn~ m"Jl.l vh 1 ~vi1'W~~nmflnm~~b U'W~1'W'Vl~'l1 'W m"J 
4.2 " " 50 0.6 111f1 

eJ'W-rn~~~'tJi'WJ'Wu'J'Jl.l , 

2. mwih~11Jn~ m"Jl.l vh 1 ~vi1'W 1~-rum1l.l~bb~~bn~m1l.l b -ff1 h 1 'W 
50 4.3 0.6 " l.J1f1 

~~LJ1WJ'Wu'J'Jl.ll1i1'tJ"J~ 1CJ'1l"L1bb~~~~1\lflturi1'Vl1\l~l'l h 1~ 
' 

3. vl1'U~1l.J1'J m11fi111J~ bb~~'tJ'J~~tJ fl1'JtU~ 1 n fl1'J~1l.J n ~ nd'Jl.J 
49 3.8 0.8 " l.J1f1 

1m'lfl1'J~~LJ-JWJ'U6'J'Jl.J 1 'tJ'tJ'J~CJnl'l1 olfl. 'W~il'l'tJ'J~~T1'W , 

4. vl1'U fl1~l1~~ri1 CJ'Vl eJ ~fl11l.J~ bb~~'tJ'J~~tJ fl1'JtU~1n fl1'J~1l.J n~ nd'Jl.J/ 
49 4.1 0.8 " l.J1f1 

1fi'J.:J fl1'J~r1LJ1' WJ'Wu'J'Jl.l~tJ fl flrl~vl1'W ~~ n 1~ " , " 
5. m'J b .V1~1l.J n~ m'Jl.J/1fi'J .:~ m'J~~-u-r WJ'U u'J'Jl.Jvh 1 ~vi1'W b~CJ'U~ bbrl~ 

49 4.1 0.7 " l.J1f1 
b ·ih 1 ~~~ ~e:J v-:i1l.l n'W eJ V1\l~'W ~ m CJ 1111 fl11l.l'Vl~ 1 n'VlG'l1 CJ'Vl1'1 ~"'ul' WJ'Wu11l.l 

" 

'tJ"J~biJ'W 1~'Vln'tJ'J~b~'WeJd1'W'J~vl'ul.l1n 1~CJ:Uri1bu~mvi1nu 4 :fi''W1'tJCJm1'W 1 'WD'J~b~'W vl1'W~1l.l1'Jm.11m1l.l~ 
, " " 

bb~~'tJ'J~~tJfl1'JtU~1fl1'J~1l.Jfl~nd'JlJ 1fi'J.:Ifl1'J~~LJ-JWJ'U6'J'Jl.J 1 'tJ'tJ'J~CJf11'11 olfl. 'W~il'l'tJ'J~~1l'U i1fi1 bU~ CJ b vl1 tltJ , 

3.8 ~1'Wb~CJ\lb'U'Wbvi1n'U o .8 ~\l~1lJ1'Jt~eJ5mCJ1~11 ~n'll1mCJ 1 u'J1ru 1li1~-r'Ufl11l.JtiCJlJ bb~1 m'Jt11l.J11m 'U 

~il'l'tJ'J~~11'WJ'U b u'U 1 LJ1~ CJ1 n b Yl CJ\l bbl?i~1l.J1'Jt~t111 LJ b u'UoV'eJlJ~ 'Vl1eJ bb 'Vl~\l b~CJ'U~~1'\Il-r'Ufi'U~'U'Vl~.:~ b~ CJ1 n'U 
" " , 
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m"a1{1~ 4.5 t:-.1~ n1'jlLm1~~A11lJ~\l'~el hl'ieJn1'j~~n'l m'jlJ 1~CJ1-iff11 Lu~ CJ (X) LL~~?iTUL ~CJ\lL 'U'U 

lJ1m:01'U (SD) ... 
N X SD fl11lJ'VilJ1tl 

50 4.0 0.8 lJ1n 

50 4.3 o. 7 mn 

50 4.4 0.6 lJ1n 

50 3 .9 0.7 lJ1n 

50 4.1 0.7 lJ1n 

~ 4 :fft.~hJ CJmi't.~th~L~'U 'j~CJ~L1m1t.~m'j~~n'lm'jlJ i1f11Lu~mvhnu 3.9 L~eJ\l'11nm'j~~n'lm'jlJ 
'Lh~neJ'U~1 CJ n1'j1-if'l1'U'j~'tJ'Ui:'l1'ji:'I'U L 'Vl\"1 n1'j~~n'lm'jlJ'Lb~"1llJmllJ~eJCJ LL~ ~n1'jU1 LI:'I'Uelt:-.1~ n1'j1-if'l1'U , , 

'j1lJii.:JoifeJfi~ L ~'Ul'ieJ1\9lJ'U5'j'jlJ m'j~n"1l1~1CJ 1 'tJ'j1ru vh 1 ~~ L i1~1lJ AeJ'UoV1\l1 ~A11lJ~1lJi1eJ LL~~i1m11J 
'U 

I:'I'Uni:'I'U1'U 1 'Un1'jL oV'1~1lJ vi''lt1\,~i\i\li1oV'mi:'I'UeJ LL 'U~ 1 ~~~n'lm'jlJ~'l1'U , 

4.4 f...l~n11tJ,tu1n1,nun1,b~fJ'Un1,~tlu 
'U 

b ~ B\!'11 n\l'U LJ 'j ~ lJ 1 ru ~1~ 1u lJ 1 vi 1 n 1 'jl ~tJ1 'U A~\ld b tJ 'U\l'U LJ 'j~lJ1 ru"1l '€l 'l1fl 'j \l n 1'jvi1'U '111 'j \l , , 

Pi~LJ1\9lJ'U5'j'jlJ vl\l,Y'Ui5.:Jiil'1 L U'U~'l~l'leJ'li1n1'j\j'jfi.l1n1'jtl'tJ n1'jL~tJ'U n1'ji:'leJ'U L ~eJ b u ~ 1eJ ml:'l1 ~'l!nPim~n 1~i1 

?i1'U~1lJ1'Un'lm'jlJn1'j1~CJ vi''l,!'Ui5'l1~~~n'lm'jlJ:ff'U1'U'j1tJi"1l1 1706 240 'Vl~nm'jL~CJ'UhbbLmlJ'LJ'j~CJmi , 

b~\l5'jfl'l L'VlBlJI'l'U um'jPimn 2556 'l!nPim~1~'UU~ 2 1:'11'U1l"1l1'j~'tJ'Ui:'l1'ji:'I'UL'VlP1L~eJn1'j~~m'j li11t.11'U , 

86 fi'U n1'j'Lh~LiJ'ULLD\lelelnLU'U 2 t?W'U 1~LLn I'IB'U~ 1 oVBlJ~vi'1hJ'UeJ\l~I'IB'ULL'U'UI:'IB'Utl1lJ l'lel'U~ 2 fl11lJ 
'U 'U 

~ ~ I 0 ~ 1 ll 1.1 ( ') (~ l/Q..I 

fl~b'Vl'U(;1'€lV·H'H'f1b 1'ii'U'€l\ln11U'HUlnl1 'Um'UfllllJ1 '\.Jd0::6'1Unl1nJbbr;'lO::'\.JdO:: bCJ"tl'U'Vl b~1U 
'U 'U 

IPI'€l'U~ 1 oVeJJ..J(;lV(11'LJ'UB\l~l'leJULL'U'U?fB'Utl1lJ 
'U 'U 

n'lm'jlJ1~Li!'Un1'jL~CJ'U 1 D'jLLmlJ 1~CJ1-ifr11i\lflellJ~1 LI'IB1 il1'131 PHP m m 'Un1'jL ~CJ'U 1 'LJ'jLLmlJ1 'U 

1fl'j \l n1'jl~ CJ lJ1D1'U 1-ifnu n1'j L~ CJ'U n1'ji:'leJ'U ~'I! nPl n'l31 hJ bfl CJ 1~ L ~ CJ'UJ..J1 neJ'U ~\l b~lJI'l'U'11nn1'jLLI:'I~\lfhi\l 

Lb~ ~ 1 ~'I! nPl n'l31l Lfl'j1~~ Lb~ ~ b ~ CJ'U 1'11lJ \911;1 B~'l'U bbl:'l~\lt:-.11;1 ~'V-l5~1~ vl\l,!'U,r nPl n'131i\i \li:'l1lJ1'j~ b ~'U~'U \91 B'U 

~\l'VllJ~'UB\ln1'jD'j~ CJ nl'l1 -ifr11i\lflellJ~1 L\91 B1 L ~eJnl'jbLI:'I~\l h~~oVellJ!;1'U'UL iu 161lt?i' 'j1 CJ~~ LB CJ~ n1'jD'j~ LiJ'U n 
, 'U 
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11niain~1~b·1h~ll.lfi"ilm1l.lf1T'd"tJ'H1.J1nt1tltJf1T~b~CJ'Wtl11~B'W b tl'W11 n Pin~1~'Wtl~ 2 b 'WI'lVIrlh {eJCJ 
~ v 

~~ 68 b'WI'l"IJ1CJ{BCJ~~ 31 

3% 

~ :;'i.,J 1 "IJ'Wu'Vl 

1% 

~1fi"il ~~ 1~v11m1~~'Vl~ b DCJ'Wb~CJ'W 1 'Wl"IJ1d~~tl11f1£Ji'l11'niain~1~'Wtl5'W 'WB m VliiB"il1f1~'Wtl~ 2 bb~ b tl'Wb'WCJ~ 
~~cil'W :Sl'Wl'W,j' B CJ 

~t~u~ 2 fll1l.Jfl~bi1'W~m.mcl1b ~"il"Vm m1tJ1ru1m11 'W~1'Wfll1l.J{ tl1~~tJm1rubb~~tl1dt.~"IJt1m~-rtJ 
~ ~ 

1~i9ltJm1tl1~ b:W'Wfll1l.JYi~-w€11"il bb~~fll1l.JVIl.l1CJ i'li9l~d 
4.5- 5.0 

3.5- 4.4 

2.5- 3.4 



1.5- 2.4 

1.0- 1.4 
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.... d 
'U€l~V1Ml , 

m'l1.:J~ 4.6 e..~~ n1'jibm1~'1-1m1l.l?i~b ~'U~m.J~cl'1b 1~'1leJ.:Jn1'jU'H\.nn1'j 1~tJ1ir11bU~tJ (X) bb~~?i1'U 
" 

bUEJ-:lbU'U:IJ1\1l'j\i1'U (SD) ... 
N X SD fl'l1~'VI~1tJ 

" 
1. n~m'jl.J:Wfl11l.l~€1~fl~€l'lflUb.Umn~1'j~Vh~tJ'U 86 3.9 0.6 l.nn 

86 3.8 0.7 l.l1n 

86 3.8 0.7 l.l1n 

86 4.0 0.7 l.l1n 

86 
5. ~1l.J1'jmh~tJnl'l1im1l.l~l.J1bbm'1l~m'Um'jru~1..:J ., 1~ b'll'U m'j 

, " I 

tHUbb~..:Jb!Ju 4.0 0.8 l.l1n 

84 3.8 0.8 l.l1n 

7. ~1l.J1'jfl b ~Bl.l 1tJ..:JV!~mh~tJn~m1l.l~~1~ru~1 nm'jb~tJ'U 1 'U.ff'Ub~tJ'U , " 
bb~~l'l1'j1nuu'j~~um'jru~1~ru 

86 
3.8 0.8 l.l1n 

n~m'jl.J:Wm1l.l~eJ~fl~€1..:J fl1bU~tJ 3.9 fl1b~tJ..:JbU'Ul.l1m\i1'U 0.6 :Wm1l.l~fl11l.lboU1h1'Wi'll1~b~tJ'Ul.l1n~'U ... " 
rl1bU~~ 3.8 rl1b~tJ'lbU'Ul.J1\1l'j]1'U 0 . 71~tllW.l1l.lf~1~~1n.ff'Ub~tJ'U1LJLJ~,j'~~~'l rl1bU~tJ 3.8 rllb~tJ'lbU'U 
l.l1m\i1'U 0.7 :Wm'j'J1..:Jbbe.J'U..:J1'U~~'U fl1bU~~ 4.0 fl1b~~..:JbU'Ul.l1\1l'j\i1'U 0.7 ~1l.J1'jflU'j~~nl'l1im1l.l~ 

.-.. .-.. , \J 

rl1bu~~ 4.0 r11b~~..:JbU'Ul.l11'1'j]1'U 0.8 tlnu~D'~~~..:J~1nmruvi'1€1~1..:J rl1bu~~ 3.8 fl1b~~..:JbU'Ul.l1m]1'U 
0.8 bb~~~1l.J1'jm~eJl.l1tJ.:~VI1mh:mnl'lm1l.l1'vh~~1n.ff'Wb1tJ'U Fi1m~tJ 3.8 Fi1L-dtJ.:~bu'Ul.Jl(;l1'll'U 0.8 , " "' 

II 

"a1tln1"a -a em &'I:: 

~1l.J1'jfl'l11m1l.lfbb~~LJ'j~~u m'jru~1~ru 1 uuru 1 i 25.7 

~1l.J1'jfl~~1..:Jm1l.l~1l1r~fi 1 'UV!lib~eJ'U bb~~fl'j€JUflr1 15.2 

m'j~'Jl.l n~ m'jl.J/1r~'j ..:J mwh 1 ~~'~'j~V!tT n fi..:Jr~ rur11'1leJ..:J~m.J1 \9ll'Uli'j'jl.J , 19.9 

n1'j~'Jl.ln~m'jl.J/bfl'j..:Jn1'jYll 1 ~bn~m1l.l~'U h 1 'UU'j~ b ~rubb~~l\9ll'Uli'j'jl.Jvl€1'l~'U 21.3 

n1'j~'Jl.Jfl~n')'jl.J/bm..:Jm'j'li'JtJ?I~1'l~l'lcl'1i1 n 1 'Un1'jeJ~rn,; 'l.h~b ~ru ~~u~ bb~~l\9ll'Uli'j'jl.J 16.9 

d 1.0 eJ'U I 
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th~ 1~'1lt1~'11nfim~n 1vi'-ru"il1nm'i1'1~ 4. 7 ~1ll1'i(i~'itl1vi'11 ~1ll1'i()U1m1ll~bb~~tl'i~~um'iru~ , ~ 

1vi'-ru 1 uu-ru1.U mnn~~Vl~em~~ 25.7 TeJ'I~'Ill1fiB Lfl'i'ln1'i'Vi11 ~\nV1f111ll~'U1"il1 'UU'i~bi'lrubb~d'w.J'U5'i'ill , 

YJB'I~'U 21.3 bb~~ Lfl'i'lm'ivi11 ~m~VI't!nii.:~flrurh'1lB'Ifl~tl1w.J'U5'i'ill ~B~~~ 19.9 1~'\J'i~ 1~'1lUtJB~~~V11 'U , , 

vi'1'U ~1ll1'i(1~~1'1f111ll~1l1'fl~ 1'W'VI~b~B'U bb~~fl'iB'Ufl-r1 fiV1biJ'W~m.J~~ 15.2 ~'U 1 ~B~!;l~ 1 

II "' "' 
'lltlb~'Uelbb 'U~b'WlJ bV!lJ 

'\Jnfim~1'1lBum'ib~~'Um'i~B'U~'l11 mruPimn~bnV1"il1nm'i~.:~~'U~"il~'~ ll1'Ll-ru1.Unum'ib~~'Um'i 
~B'Ub ~B'I"il1n b i1'WmY~-ilV1b"il'U bb~~Bmn 1 ~i1m'ib~~'Un1'i~B'Ubb uudBn 

- b U'U m'i~ n!;l1~~i1m 1ll b U'Ufi~tl ~ bb~'lvl1~f111ll'VIll1 ~ bb~~ f111lli1B'VlfiYI~~m YII"1VJ'i'l-if1ll 

b U'Ulw.J'Uu'i'ill~~1~'11ll 1 'U~l1'm1B'U 

- m'iB'U-rn~'11\ ~B 1 ~fl'U~lYmJ"il"ilU'U 1vi'b~~'UTI~~iV~'1lB'Ifl'U 1 'W~lY~ nB'U , , ~ 

- b tl'Wm1ll b ~m11'W'Uflfl~ bb~~ 1vi'-rum1lltJ~ll 1 'W~lY~nv'WbVhtT'W , 

- b U'Ulw.J'Uu'i'ill~fl1'iB'U-rn~'11 bb~hifl1'iU1ll1~ nu'W~1.:~m ~ b ~B'I"il1n 1 'UU"il"ilU'U h11vi'-ru , , 

f111lltJ~ll bb~~i1~1"1'Ufl~1 'U'Vl1'1~'Ull1nn11 

- m~U1'Un1'i~n 1ll1vi'-rum'ivhfl11ll~~mV1 B1"il"il~~'~~~~B~1·:Jn1~ 1 'Ub~B'In1'i~V1b~B 'i1'U 

5.:~ hJi1m~'U1'Um'i-rn~11'11m~'VI~'In1'i~n €11"il"il~~V11 'ifl"il1nfl'U~'U~~n~1llrl'U 1vi' 

- n1'i~nm~u'U~1'1n1~ vh1~V11JJ~~mV1 ~ntl'in bb~~V1thn~11'W~flU"il"ilU'U 
~ ~ , , 

- m'i~n'1l1mmtl'Un1'ibb~V1.:~~.:~ f111llBV1'Vl'U BV1ni'U bb~~f111llbU'U'll1~1'W~lYm1B'U bbVJL'U 

u"il"ilu'U 1ll '1 'li b tl'Ub ~~.:~1w.J'Uu'i'illffivi'-rum1lliJ~ll bbl'lL 'WU"il"ilu'Wn~u b tl'U~.:~~'Vlnfl'W 1JJB mn , , ' 

'l11ll1tli]u1i bb~1 

- 1JJ'1JB'U b~B'I"il1m Vi:WB'Ub U'Un1'i'Vh~1~1'11 b€1'1 llllllB'I"il1nfl'U'iBU-if1.:~V1bb~11JJ~mi'l 
' ~ ' 

- b U'UBnlw.J'U5'i'ill'VItl.:~~i1flruf"i11 'U~fl~~1'Ull1 ~'lf11'i€l'U-rn~'11 , , , 

- b U'Um~U1'Un1'i~n~b~Utl1V1 ~'l€11"il"il~ bU'WBn~1b 'VII'l'VItl.:~~vh 1 ~1w.J'U5'i'illd1JJ1vi'-rum'i 
' 

~1'U~B"il1n~n'VI~1'U'1lB'I~~~n'1l1~1~ 
~ ~ 

- 1'Uu"il"ilU'UbU'U~.:~ffiJJ~1~.:~1ll 1J.Jl11~n V1bb~1b'VI:WB'Ufl'Ub~'U"1JB.:~ , ~ 

- -:5'V1iJ'Vl'i'il"lm'i bb~~n"ilm'ill vhm'iBBmbuumY~bb~~bdB'VI1 ~ll~vi'1~11iJ~ b~B'l11b~'UB 
1w.J'Uu'i'illn1'i~n'1l1m~ 1 'U'i1ru 
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- ~\'lvllbU'Ui~el b~el'U'J'WlCJoVm.Jm~CJltl'U 
'IJ 

- ~\'lvllb tl'Ui~1el vnn~b tlwll~ler~n~~ b ~el 1 ~'llll~l~'lll~1 ~-r'Ufr~'Uu'J'Jl.l1vm ~l1'CJ 

1 'U'Jlrue-il'U~m1~fll.Jelel'U 1m.Jm'l'U btl'Utii''U 
'IJ 'IJ 

- ~\'lvllbU'U~l'Jfl~ vnT~k'U 

- ~~l~bl'U 1~191 bU~l~'l.m~i'~'Uu'J'Jl.l~n'lllm CJ 1 'U'Jlru 

- ~\'lvl'lbtl'Ufi'l.JJH -;;)l~n 1 i1 'Ub~l.Jb~el~'UYlel\'11~1;lnV11;ll'U 
'IJ 

- ~\'lvllVlU~~eliJYll'Ub ~ellillVllllCJ ~~:Wb .j'elVll~b~CJltl'Unl'J~n'lllmCJ 1 'U'Jlru 1\'ICJB~l.ll~ln 
b ~el~-;;) 1 ~ ffivl'-;;) l n m 'J~ el'U bill.!-;;) l n ~ b ~ l ~ bbn 1 'U 'Jl ru~ihJ 'J ~ ~'U m 'J ru-;;) 1 ~ 

'IJ 'IJ 

- ~\'lvll b U'U bel n~l'J Vl~elvll b'\J'U'Vlu~~el Vl~m .j'el'Vll1 'U'UYl b~ CJ'Ub -rlm~ mb ~~ b 'li'U 1 'U'Jl CJl'lll 

1~'Uu'J'Jl.J1YlCJ bu'Utii''U 

- 1~~'lllCJ~i1mCJ 50 u~'UhJ~n~m~elel'U-rmH~'Uli'J'Jl.l 
'IJ ' ' 

4.s . 3 bb 'UlYll ·:ml'J b~ (J bb ~~1 \ilJ'U u'J'Jl.Jfll'J b u'U 1 tJ1 'UVi P~m~ 1\91 

- 1\'ICJnl'J'<ilm~~'lll.J'Jl.l Vl~elVlU~~el b~CJln'Ul~'Uli'J'Jl.ld b -rlel 1 ~fl'U~'Umi'~1vi'-rLJ~-;;JlmT'UrlelCJ 
' 'IJ 

v 

~~fll.J~lJ(J\1 

- -;;J~b~ Clbb ~~1~'Uli'J'Jl.li1'1 ~n'Ufl'U~'UVl~~ 1\'ICJm'J1 ~fl1ll.l~ Vl~eloVell.ll;lnl'J~n'lJli;llCJ 1 'U'Jlru 
' 'IJ 'IJ 

e-il'UYll~ 1 'J~b~CJ'U 

- b 'Jl-;;)~ b~w bb ~~-r~'Uli'J'Jl.Jm ~n'U~~~'U h bbi;l~:Wmll.Jvlel~m'JelCJln~n m~ b ~'Jl~Pi1;11J~ 

- b~ CJ bb ~'J1 ~n'U bCJll'll'U~b oVll.Jl'lll.J~~u.tlrusn~:Wm'J~\'lel'U-rn~m'J~n'lllCJ 1 'U'Jlru 
' 

b~eln bel ltii''U n~l~ Ei'~ b~ nbbl;l~ 1l.l 1~l.ll n b ~'Jl~-;;J ~LJ1;1 n~ \'l~l CJ fh Vlilel'U n'U n'Ul.l'U~~Vll n'tJ1;1 n ~ ~ 
'IJ ' 'IJ 

~~bb~ b~nn-;;J~~ll.Jl'Jl:1-rn~l1~'Uu'J'Jl.J1 ~fl~mJ111vl' Ci~bb~b 'lllb Vl~l,r'Uell-;;J-;;]~ 1~~ni;llCJ bb~ 
'IJ 

fllll.l-rl 'Ul\ilJ'Uu'J'Jl.Jtl-;;J~?\~~el 1 'tJ Ei'~~'Ui;l n~'U'Vlm'U 11 
"' , \J , 

4.5.4 ~el~b'Vll.Jl~~l.J1'Unl'Jb~Clbb~~ 

- vl'l b u'U~l'Jfl~~~ b Vll.Jl~~~\'lb ~'Jl~:Wb~el~'Jll~fl~lwll~CJ'U~{\91 bb~l1~t.hb ~el 
' 'IJ 

.d ..::::.. w: .c::Jt, .. ~ .. ~ ..::!11 

- ~elml;lnYl'Jel'Un~Yll~el'Ub Ylel'Jb 'U~ Vl'Jel CJYl'U 
'IJ 'IJ 

- ~eli~el ~el~b U'Um~:Wm'J'U'J'JCJlCJCi~i'\ilJ'Uli'J'Jl.lnl'J~n'lllmCJ 1 'U'Jlru 
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- 6'111Fl~ V1tJ'l.fl1Y-ltJ\J~i ~1V1.Y'\JFl\J 1 \J8~~ Fl\J 1 '\J11tu 

- ~l'lvhb'iJtJV1tJ'l~\J 'IJ'Vl'll1'Vl?lllll~ bb?ll'l'l1 ~bCJ1'l.l\Jbb6'l~'UFlFl6'lvi'11 '\J1 ~.Yu~Ci'l1~tJ511lli1mn , " 
mtJ b ~8'1~1n1tJ~tJ?ll1' tJ~1lJ~eJtJ'l.l8'\JB1\JV1tJ'l~8 ~'!6'11ll11t~vl1V1tJ'l~\JeJ'\J 1 V16'll'l~\Jb 1u 1'11~ , 

~Vi'P11111'lm UtJ1'\J bb6'l~.fl1Y-lbFl~8\J 1 V11ll1flfll1oV8Fl11ll 
'IJ 

4.5.5 1 \JU~~D'tJ1~tJ511ll 11'lrh~'l~~?lruV11CJ 1 '\J LL6'l~Fl11fltJ1n~11 
, 'U"' , 

- 1~tJu11llfl11Lbl'i'lmtJvi'1tJ~1t~.:J b ~fl'~~1nu~~D'tJF1\J 1 tJi1-:JF1ll.Yu m1 bbl'i'l~1~1fl'l.l111'11'l'l.l1~ , , 

b oV'1ll1~'ln81 ~bnl'lm11~Li8~1 bb uu 1lJb V1ll1~6'lll 'U1'!Fl\Jtl.:J~\J~\J~ll 1 LJ-J1 -r~\Jlj'j'jlJfl1'j , 

bbl'i'lfl1tJ 1 'Vltlb 11 bFl~.:J 1 \Jb~eJ.:J 11'1 

- 1~\Jlj'j'jlJ fl1'j bbl'i'l fl1 CJ'Ufl'!Fl\JG'llJ CJ rlfl\J 

- V1tJ'l~~6'l'l , 

- V1tJ'lflm.:Jbbi.J6'l.:J 

- WU.:J'U1CJCJ1 

" 
- V1ti'-:!D'n~8 

- 1~\Jlj'j'jlJfl1'j'ji'JJ1v11oX1rn mu 
'IJ .., 

' - bb V1\J1'1 bbll1 

- 1~tJ511ll~~\J~V11CJ1'\J ~fl fl116'l~b~\J~\JU1tJI'i1'1 ~ V1~8fl11vl1bFl~eJ'l~m bY-l11~b~CJ1~1vi' 
l11 b 81 bFl~eJ'l~ m b oV1ll11offntJ btl f)~ ~.:J,r\JFl118\J.Yfl'loJ11 , 

"1 ... "" - fl11'V18~1 V1lll'ldtJll8 

- m1V11'\J'U8'111'1CJ 1 ~~m\J 

- 1~tJ511llV1llmth 

- V1ll8CJ1 

- fl11bb~fl\J1'U1 ru~1ll1 ~\J1 ~fl\J~~~ b~ll1lJ~eJm ~Wl\JbbiK1 F111~~fltJ1n~11L Y-l'Jl~b'UtJ~6 .., , 
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- rn'HMtJ1.rr111~tJ 1-ff~eJ"tJeJ-:~ b 11Lm b ~11~ lu~lYtJd1Vll'U51111b'Vl~1dn1~'~~~~11!'Vl1tJ hJ bb"'~ 
1tJ ~'U~1 'U111 n hJ~'U h tl'U bb~1 bb~"' ~ ~lYtJ~ m 111 bbV1 mh-:~ tl'U 1tJ ~ 'leJ tJ 1 n 1 ~eJ'U -r n~11 ' , 
b~eJ'I~1n b~11'il~ hlffi ~b,:;'Ubb~1 

- rn1b~tl1'Vl111n ~lYtJd~bw.h~bbn1lJrieJm~tJ1'Vlmn ~~1'U1'ULJeJtJ"''~Vln1'U 
" 'U , 

0 .... 

- fl11V11"tl11 

- rn1btl1bbA'U 'Vl11mbA'U 

- 'Vl1lv~1ri 
OJ 

0 .... 

- 'Vl11vm"tlv"tl11 

- 1TN 

- 'Vl11v~1n"'v'U 

- uruArum'U 
, u 'U 

4.6 ~1tl ~.m m-aftl.lfl1~ru~ b ~tJ1't11 qJ ~1'U1 Vll'U5'a'a11n1'afl n"tl1~1 tJ 1 u-a1 ru 

4.6.1 v11111~'111tJ 1 'U~lYmT'U~'I~fl11~n"tl1mtJ 
OJ 

b ~vtl-:~u v nm111 b tl'U'111 tJ 

b Ylvm111~1tJ'I111 
.d ~ q If" 

b ~f) b?f':i11fl111111 b?f'U'Vl 

b tJ'U~lYtJ'UtJ11 "tJ1mmb~11~~1"tl11~1~1'UbMtJ1 11~1'U'Vl~-:~~~ b ,:;'U(;)'U"tl1mtJ~(;·h b tl'U 

'Ufl~flfl1~~'1J1'U111fl~~~1'U?tlYtJJ'U , , 
I d QJ I 1J 

'U1'1~1'Ub ~vfl1111"tl"''~ bbV1'UvtJ111n 

4.6.2 i5rn':i~n 

1-ffb'Vl~mb'Vl"'11 tJmmtl'U 3 bbon ~mtl'UmtJ':iU~111v11 bb"'~mtJ~vvmbuuH 1~tJ'Vl11v 
OJ 

~ t.J ~ ~ 
':ivtJ'U1'1bb"'~ b"'n ~~ 1'1lbb 'U1V1'1"tlv'l b 'Vl"'mb 'Vl"'11 

':ivtJ'Vl'U1'0J~ 1-ffbb 'U1':i~'UTU"tlv'lb 'Vl~n 1 'Ufl1':i~n b~v 1 ~b~hb ~1~'U b ~v'I'OJ1flfl1':i~mb~"'~ 
::; ~ 

fl':i'I'OJ~b~'U111fl 

m~'U1'Ufl1':i~n 1lJ~tJ1'111 'U1'1A#-:~1-tlil'U 'U1'1A#-:~~n 1~tJ 1111-ffeJ~ 1 ':i"li'w"'~m111b~'Utl1~ 
'U1'1A#-:~~ri1m ~1tJ 1 ~tl'U'Vl11v~n U':i~111ru 0.5 - 2 'U1Vl ~v"tl1'Vl~'l.rr1-:~ 

OJ 

J1V1i1n~~n 1lJ~A1111i~ b'OJ'Ul11iJ1'Vli1neJ~ 1 ':i bb~~~ b U'U~~1~1'Ub vhJ'U 1lJi1~~'U 

':i~ tJ~ b 1"' 1~ n~'U ti'u fl1111"1l'1'U1 ru"tJeJ'I"!i1-:~ bb"' ~':i~vi'u fl1':iVl'U m 111 b ~utJ1 ~"tlv'l~ (1 n~ n 
u OJ" 

'U1'1A#-:~ il'U b 1mb U'U b~v'U n11'0J~ b~~'OJ.X-:~~v-:~.rr1-:~ 

m.Jmru1 'Ufl1':i~n tJ'OJ'OJU'U 1lJffi~b,:;'Ubb~1 , , 



4.6.4 

~lJtJ'Um.JbU~tJ'uhJ 
m1l.lb~m'\.J~tJ'Lihlb~ljB'Lib~l.J 

1~i1tr;1tJY1B~ 
" 

60 

~~vl1 b U'U~B ~h~ nYJ'jEJtJ n~ b ~m~ tJbb vd b'li'U b ltJ1'llvi ~1'jf)~~ti\l~'U n~m'jl.J 
n1'j~~b~'U~B'U'1l1mtJ ~~vh~'l1 'LI~~'jEJl.J ~~mn 1'Lin1'jbe.Jmb'V"l~ 

~~vl1b U'UbBn~1'jb ~mJ'LIVinoU'Bl.l~ 'j'\.Jm'V"l ~ b~ moU'B'lntJ1~'Uu'j'jl.J~n'1J1mtJ 1 tJ'j1ru 
" " 



.,J 
\J'VI'VI 5 

a1tJ~itfl1~:'N'a v.fltJ~1EJ~il LLi!~<U'mauvLL u~ 

efj~r.J1~vi1tn~1~r.J L~v-:1 f11~~n~J1LL"~i~'U1~~UUr;11~r;1'ULVlfi!LvJvv'U-rn,;-J~'U5~~l.Jf11~~n"!.l1"1r.J " , 
tu~1ru t~r.~il11'mth~r;1.:Jf11'Utn~1-;ijr.~ fiv , 

1) L~v~n~1~fii'Url~"!.lv.:Jfi'Ui'U 1 'VIl.i~il~v1'~'Uu~~l.ltn~~n"!.l1"1r.J t u~1ru 
2) L vJvi~'U1~~UUr;11~r;1'UL VIP!~ L 'VIl.J1~r;1l.J LLrlf11~~~ LflU Le.Jr.J LL 'V'I~-ifvl.J"i~tn~~ n"!.l1"1r.J 1 U~1UJ 

" 
3) L vJv~n~1LL 'U1V11.:1f11~Le.J rJ LL'V'I~LL"~v~1'n,;-J~'U5~~l.Jn1~~n"!.l1"1r.J 1 U~1ru1 'lXfl.:!v~~-J~'U5~~lJ 
' " ..... 

Vlv.:Jt'l'Uvr;11'U 

mil.ll'i'1mh.:~"llv.:~-:~1'U1~mi fiv 'l!m~r.J'U h.:~ L~r.~tJ'tJmr1'11iV1En'Ur;1~rul'i1u"'tJ"1r1'11 ei1L.nmilv.:~ , , 

' cvct .ctro d v ..:::::. ~ q u .:::!lev cv 

'Unfilm~nr;11"!.111"ll1~~UUr;11~r;1'UL VIP! L 'V'Ivf11~"il~f11~ rlru~U~'VI1~fil1r;11'1~ l.J'VI11Vl r.J1" r.JBU"~1"ll51'U "il.:I'VI'J~ • 
vu"~1"lluTu ,J1'U'J'U 48 rl'U 1~r.~m~G1l.JLLUUL"il1~"il.:JLu'V'I1~'1!n~n~1~L~r.J'U1"ll1 1706 240 'VIrrnm~L~r.J'U • • 
hhLLml.lth~r.~n~LiB.:~u~n"il 1 n~l.ltn~L~r.J'U 1tJLVlvl.l~'U tlm~~n~1 2556 , , , 

m~1~r.~1~~1Lii'Um~1~r.~iJ~'UI'lv'U fiv 1. vvmLuu15m~Lnu~1l.l~1l.l-ilm;~" 2. Lrl~v.:~iivffimtJ 
m~1~r.~3. m~i~'U1~~UUr;11~r;1'ULVlfil 4. r;1~\Je..~"LL"~1Lm1~l1'tJ~~~Vlfi.n1'V'I"!.Iv.:J~~uu 1~r.J~'UI'lv'Utn~ • ... 

Q.l .q d Q..l q 

'V'I~'U1~~UUlJ~1r.J"~Lvr.J~~.:I'U 

.ff'UI'lv'U~ 1 f11~~n~1LL"~f11~tl1'VI'U~\1qj'V11 fiv 11.:1LLe.J'Uf11~~1Lii'U.:J1'U1~r.J f11~tl1'VI'U~'\.htL~'U 

i1qJ'VI1~1.:~ 1 ~"ilt".:~~'Uv1Lnu-ilm;~" ~1lJLtJ"iltJii.:~n~lJLth'VIlJ1r.J v1"ilt1'lX-ilm;~" -ifv,J1n~~1.:~ 1 v1"iltLn~~'U 
L~v.:J"il1n1'~'Uu~~l.ltn~Gln"!.l1"1r.J 1 u~1rur1vtJ-il1-:~"ilt 1~'L~v'U'VI1r.J 1 'tJ"il1nGl.:~fllJ"ll11Br;11'ULL~1 ~'UI'lv'U~ 2 m~ 

~1\J~'Jl.J LL"t1 Lfl~1~l1-ifvl.J" fi v f11~~1U~'JlJ-iJvl.l"vY.:!~ L tJ'U-iJvlJ"'tJ;JlJ.flil LL"tVl~ r.J.nil L~l.J~'U"il1ntn~~Uf'1'U 
\.1 'U \.1 .a 'U , " 

II 4 --~ d dl d cv ILl~ ,4 .J.J II 

"!.lvl;J"V11.:Jv'ULV1v~L'UI'l L'V'Iv'VI1~1r.J"tLvr.J~Lnr.J'Jnu mtU1'Utn~r;1n "!.I'UI'lv'Utn~Gln LL"tv'U 1 V1Lnr.J1"!.1v.:J 

L fJv'V!1'tJ'itL~'U.yj"il~r;1BUt11lJL ~l.JL~l.J"il1nmil.l L 't11'VIl.l1r.J "il1mJ'Uvi1tn~".:!~'U.yj L fJvGllJ.fl1~rumilJL 't11'VIl.J1 rJ , , 

~L~m"lJ1ni~1'U1'~'Uu~~l.ltn~Gln"!.l1"1r.J ~'UI'lv'U~ 3 m~vvmLuu~~uu fiv m~vvmLuuG11'U~~~vnuerli " ·~:: " 
vvmLUULfl~v.:~iivm~i~'U1 vvmLuu~tJ~m~~~11.:J-ilvl.l" m~LLr;1~-:~e..~"-ilvfl11l.l .n1'V'I LL"t1mv ~'UI'lv'U~ 

" 
4 m~i~'U1~tuu L tl'U~'UI'lv'U~~1~qJ ~"ilte.J~I'le.J".:J1'U~tUUr;11~r;1'UL VIP~ 1~r.~1iLrl~v.:~iiv~n1'VI'U~ H vY.:~ 
m~11 'Utn~L~r.J'U t 'tJ~LLml.l 1 'Utn~'tJ~tl.l1"e..~"-ilvl;J" t 'tJ~LLml.l 1'Um~~1"v.:JL~Hvl L 1v{e..i1'U~~~vl.l ~.:~~tuu~ 

i~'U1~'Ur;11l.l1 ~t'l'tJ~tl.l1" e..~" e..i1'U~~hvl.l 'VI~Br;11l.l1~t1~ ~" v n 11-:IU'U Lrl ~v"lh r.1 LL" t'tJ~tl.l'J" e..~" e..i 1'U 

U~11L'i!VTI~ ~'UI'lv'U~ 5 f11~Vl~r;1vU~tUU Ltl'U~'UI'lv'U~I'l~'J"ilr;1BUrl11l.Jt'ln~v.:l ~1'Utn~'Vi1.:!1'U"!.Iv.:l~tUU 
" 

LL"t-ilvl;J" ~1uii.:~m~LLr;1~.:Je..~".rrvl;J"11L tl'U 1 'tJI'l1lJY1~v.:~m~'VI~v 1l.i ~.:~1 'U~'UI'lv'Ud "iltvi1~1l.ltlU~'UI'lv'Utn~ 
i~'U1~~uu 1'tJ'V'I~vl.l 1 n'U ~'UI'lv'Uvi 6 m~t111tJ1i-:~1'ULL"tm~u11.:1-rn~1 fiv ~'UI'lv'Utn~11.:JLLe.J'Utn~ 
·~.l'l" ... "'... d 'l" 'l" ~" 'i 'l" ~ " 'l" ' 'U1 ~ u ~"!.I LL"ttn~"il~ Lnu~n~1 L 'V'Iv b 'VIr;11l.J1~t'l b "ll.:I1'U ~~~~r.JtE.J11 b~r.Jf11~ b "ll.:I1'U'U'UL 'U'Uf11~ b "ll.:I1'U.:I1r.J LL"~ 

..ij~Lnu1 'U.ij~~Bl.lr;11l.l1~t1-;ij~Lnu 111. 'Uvru'VI.nil'tJn~ Ll.JL~'U'J1 LlJL~'ULLl-iL 'VI~n L 'VIiiv'Utn~~~Lfiu~~hvl.l~'J hJ . " 
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LLri~~'U~€1'1..1~ 7 n1':iU':i~Lij'U(:.Jr!n1':ii\Jl.I'U1LLrt~fl'l1:W'Vi..:!'Vl8 li:J':i~'\J'\J~T~~'UL 'Vllil fi8 n1':iU':i~Lij'UFJ';n:wii..:J'Vl8 liJ 
'!J8..:1n~:w L'thvt:W1EJ ~ij~ 8':i~'\J'\J~1':i~'UL 'Vl!il 1 'UU':i~ L~'U~1..:1 j ~L~ WJ.ff8..:1 tl'\Jn1':iL(:.J EJLL 'Vl1 LLri~8'W1'n,; , . 
11Jl.l'Uli':i':i:Wn1':iiJn'!J1rl1tl 1 '\J':i1ru '11n(:.Jrtn1':i11ijt.J~1:W1':i~~':iU LLr1~8.fiU':i1t.J(:.Jr! ':i'J:W~..:I.ff8L~'UaLL 'U~ ~..:1~8 1 u-d' • 

5.1 ifltl~·amT~1~a 

'11n(:.Jrtm':i1~ijt.J1'WF~~..:~-d' ~1:W1':i~~~'IJ(:.lrt88mtl'W 3 Gi1'U ~..:~~81'\.l-d' 
5.1.1 Vllii'UFJ~'!l8..:1FJ'U1'W 1 vtlJ~ij~811Jl.l'Wu':i':i:Wm':iiJn'!l1rt1t.J 1 '\J':i1ru • 

1) Vllii'UFJ~ ~1'U'\J'J n irm~t:J'U LLrt~\rnPin~1~ L tl'Un~:wL thvt:w1 m~8 1~'Vl~rt8..:~1-ff':i~'\J'\J 

~1':i~'UL 'Vl!il 1 'Ufl'ln':i':i:Wri1t.J'Vl8~LLrl~ L(:.J I:JLL 'Vl~':i~'\J'\J LL~'J Gi'J'U 1 vtqjn~:WL thvt:W1t.J 1 ~fl'l1:Wr;;'1~qjfl'U11Jl.l'U5':i':i:W 

m':iiJn'!l1"1EJ 1 'U':i1ru LLr~~:w8..:JL i1'Wii..:~FJ'J1:W~'Jt.J..:~1:w FJ'J1:WL ~8~L tl'UL8mrn~ru'!l8..:JFJ'U~2!m18'W LLrt~L tl'U~..:~~ 

't.h8'41'n~11 ':i'J:wii..:~ri1t.J'Vl8~FJ'J1:W L ~8~..:~n~11 1 ~"li'Ui'UvtGY..:~ H~8 1 tJ 

2) Vllii'UFI~ ~1'Uri'\J fi..:~ LLl!n~:W L thvt:W1 tl'l~l'l':i~VIU n 1 'UFJrufih'!J8..:!11Jl.l'U5':i':i:WiJn'!l1rl1t.J LL~ nhJij . , 

1F~':i~~~'l~iJn'!l1rt1mrt t.J L ~8..:1'11n:W8..:~11L tl'U~..:~~vh 1 ~11..:~mt:J~ntl':in 'll1nGY1 n':i~'\J'J'Um':i~Jn~LL~'U 

L~'\JU'J~ ~..:I~'U'I~1~1Jn'!l1ri11:JI'I1:W n~:WLthvt:W1tl11lJL\1'U~'JI:JaEh..:!~..:l • 

1'18'\.J 1'1'VlEJm':i1-H'..:~1'U ~1:W1':im~'W~1'U'U':i1'JL'1!8TI~ ij"m~'W~Vl'U~2!t.J L:W'U~1:W1':i~FJ~n 1~~1t.J ~1':i~'UL'Vllil 
'U 'U 

U1 L~'U8 1~1'1':i..:l'l~ Fl':i'\Jt;)'J'U~8Fl'J1:WVI:W11:J 1~~ LL~Fl'J':iU1'U'I.l':i..:!~iJ'U 1 ~ijfl'l1:W~~ 1~ LLr!~ L vJ:W'!J'U1~~d an~':i 1 ~ , . 
ij'!J'U1~ 1 vtqj~'U 

2) ~1'Un1':i 1 oH..:I1'U n1':iL~I:Jn 1m U':iLLm:Wf'i8'U.U1..:!oH1 L~8..:1'11nLVf\1(:.Jrl~1'UU':i~~'Vl5(:.Jrtn1':ivi'1..:!1'U 

'!l8..:!FJ8:wfi1 Ll'l84m -H'..:~1'U n8'1.l':in'Um':i1'W 1 tl':iLLm:w~1'W~~':i8:w LL~t;l1vi1m':i~~r~8n 1 tl':iLLm:wr~..:~1 'ULFJ~8..:~ 

file:J:UoW'l Ll'le:J~LL~~-r'LI~TU~'lfila:uVi'l Ll'le:J~L~ 1:1 "~vi1L ~ijfil'l1:1J':i"l~L ~11 'LI~'LI1'18'Lin1':i-r'LI1 U':iLLm:w:w1n ~..:~~'LI Gi1'U 

n1':i1oH..:!1'U~1'U~'U j ijF111:W':i"l~L~1 ~..:ltn'Vl1~8 LLrt~L~t.J..:I ~1:W1':imL~~..:It:Jrt1~8~1..:1ij'IJ':i~~'Vl5.n1'Vl 
3) ~1'U.ff8:w~ tl':i~n8'\J~"lt:J-ff8:w~ ""l~rt1t:JiJn fii1L~1'11nej\w.h~iJn'!l1"1t.J FJ11:WL~8 1~8 

'U 'U 'U 

LL~~..:IF111:W~~ L \1'U'I1nn~:w L thvt:W11:J n~:W L thvt:W1tl 1 ~fl'l1:W~~ L \1'U11 L Vf:W1~~:W111n ~1:W1':i~ L~I:J'U~LL"~ L -ff11'1 
• • 'U 

' . ~ .dl IV 111.J cl II I 4 Q.l oCIIoiCIICIII. I 

mm1:WL"ll8'!l8..:11\Jl.I'U5':i':i:w~n'!l1(;11t.J ':i'J:w~..:~.n1'Vl'!l1rt1t:J'I1n~L\Jl.I1'Vlt.J..:~:w"l!11'18~ 

5.1. 3 LL 'U"l'Vl1..:1 LL(;l~~U~':i':iFJ1 'U n1':iLt:JI:J LL 'Vl111Jl.l'U5':i':i:W 

1) LL 'U"l'Vl1..:!1 'Un1':iLt:JI:JLL'Vl1 n~:WL thvt:W1EJ 1~~LL 'U"l'Vl1..:!1 'Un1':i8'U1'n,; LLrt~Lt:JI:JLL 'Vl111Jl.l'Uli':i':i:W • • 
1Jn'll1r11t.J 1 '\J':i1ru ~..:1~8 1 u-d' 

• lij~vi1Ltl'ULtl'U~1':iFl~ L~aLt:JI:JLL Yl':iL 'U':iULL'\J'\J.fl1'VlLF1~8'U 1 Vf"l 
'U 

• ~~1..:!Ltl'U~8FJ8:WYl'JL1'18{"!11EJ~8'U L~8 1 ~irm~t.J'U 1~Pin~1'W8nnm 

• lij~vi1 L tl'ULL vl'UL 'Vl'l1 'UL vJ~,j'n Lt:J I:JLL 'Vl~r;;'1vt-r'\Jn~:w1t:J~'U • • • 
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• ~~vi'1LU'U'Vfir~~-v 111G'I11 L~m~mLvd~-vn~:WI"l'Uv1'WL~'U~v"'~~"~:Wvv'U1m1 , 

n11L~EJLLVdG'I1:W11m~mLvdm1:w~L~'UB'UL 'VJViL ,j~ "il~G'I1:W1'H1L~EJLL vd1~mh~11~L ~1 LL~11J , 

G'11:W11m~ ~ LL vd~vn~:w~11JiJa'UL 'VJV{L ,j~ 1~ 'U;jl ~'th~~T)'U 1~ ~~J'ULL 'U1'V11~L~ ~ LL 'V'I~~v~~~vl1~'UI"l11 , 
rhihn~:wL il1'Vf:W1~'Vlnn~:w m1~~vi'1 L U'ULvnG'I11 'Vf~v'Vfir~~-v L~~ LL 'V'I~~~L U'ULL 'U1'V11~'Vf.a~~"iJ::;Leff15~ , , . 
n~:w L U1'Vf:W1 EJ~il EJ:W~'Ll f'1'Ueffv:w~ ~1'ULv nG'I11 'Vf~v LlJG11m1m .U1fi~auL 'Vlvi L i1 ~ 'Vf~v~ -v"'~l"l:wv v'U 1~'U1~ , ~ 

2) 

• eff-v:wm"li.:~~n'Vf1f1v'UeU1-:!mn L~v.:!"il1f11(;ll'Uti11:wffin~~'UG'fnl".:!hl'Vln1u n11'Vf1eUv:W" '\1 '\IIIJ~ , '\1 

'V11.:! LvnG'I11 LL"::;auL 'VlviL ,J~ L uueff-v:w"~~"~~1~~"~~.:~ n'U 1lJ LL~ n~1.:~n'U 
~ 

• 11Jii~~'U'Vlv~ LL"::;~"'n"1~m~:w1n m1'1i'm"l1:W'Vf~v1~eff-v:wmi'1'U1n 'U1-:!I"l~.:~LlJG'I1:W11~ 
\I \1 , '\1 

"il~~111~~~L~~~1~ L~'V.:!"il1n1::;~::;L1~1~1'U:W1'U1'ULL~1 

• l"l'U 1 'UoU"il"il,r'U LlJi~n1(;ll'Uti11:w"'n"ln"1EJ LL" ~ 11Jiil"l11:W~ -v~m1~"il ~G'I1'U~v1(;ll'Uti11:W , ~ 

"il1n~"m11~EJ ~L~lh"'n'll1mEJ1~eff-v:w"m~n'U111~mh::;G'!~ri''ll-v.:~m1a'n'll1"1~ f)-v L~vl"l11:W 
~ ~ , 

G'I1EJ-:!1:W ~.:~~1.:~n'U1~mh::;G'!.:~ri'm1"'n~ G'I:W"l!1EJ il"m5 (2541) 1~-v5'U1EJ11i.'U'Vfir.:~~-v L~v~ 1~1"111:Wfi~-1~ , 

"1i1~"l!1'U1aG'I1'U ~~n11a' fl'll1"1EJi1L U'Uf1Tu~:w Lrl1 LLrl'llv~"l!11 aG'I1'U ~"l!1EJL~v 1~ L U'U'Vf'U:W LL~'J"i)::;~-v~an'!l11 ~ 
~ , 

L iJu~'I.JLL"::;"1EJ~1~ '11 ~L iJu~~h 1~ EJiil"l11:w L ~v11L~-vamL~1"il~vi'11 ~'Vf~.:!G'I11iil"l11:WG'I'U 1"il1 u~1 Lv~:w1n:ffu 
~1~"1~~UEJ:Wafl:W1fl~G'I~ f)-v ~'J:Wv:W 1"1~1EJ~.:! 1~ ~11"1~1EJLL:W1 LL~1LL~~"'n"il::;~'U~'U1n11LL"~ , ~ 

"'n"~'U'U~1-:!mEJ(;\'1LL'Vf'l1.:~'1X1L"lh1'\J"il'Ufi.:~~u'V!1 ;.:1~1:w-v:w 1'U'Vfir.:~~v'llv.:! ~n LLG'I'U'4qJ (2553) L~-v.:~i.fn'tiru~ 
aG'I1'U 11~1EJL~v~Pl"'\J::;LL"::1(;ll'Uti11:W fl~11 H11 f)-v ~.:! 1~ L~mViEJ'Utl'Um~"1EJ~"'n"~'U'U'll1'llv.:!~LW.hLL~1 

~ 

1"1~1EJtl'U1'\J~.:~1~ ~.:~~ ~n LLG'I'U'Uru 1~n~11H 
~ . "' 

LL~U'J:::"!l1"!l'U 1e.Ji'U?h'U 1 'V!ql "il::: LlJL ,:;'U~'Wtl\Jn1'Safl'll1mtl L tJ'S1UJ LL~nmJ:W-itJLL":::~'S:::'VfiJflfi-!1 

l"lu.!~1'llv~1(;ll'Uti'S'S:W el'U.:!~-:!1:W'll'V.:!I"l'U 1 'UG'IiJ ~ rl eJ'U 'S'J:Wfi.:! Lfl~l"ld 1:W'Vf1.:! LL 'Vf'U v EJ1 flv'U'ifl'li11 LL"::: L~ ~ LL 'Vi~~ eJ . , 

1~'ll'U~'U'V!i.f.:~1~'V111'Ufi~ m~"1EJLL":::I"ld1:WL~v~ii:W1~-:!LL~~fl~1'U11~ , 
0 c::a: .c:t, u 

5.2.2 ~"G'I1L1"il'llv.:!-:!1'U1"ilEJ 

• 1 'U'S~~'U Life:~.:~~u 1~1::;'U'UG'I11G'I'UL 'Vlfil1um111'U11:Wv.:~ri'm1:wi~1'Un11a'n'!l1"1EJ LL":: 
~ 

1U.fl1'V'I~L~h"'n'll1"1EJ~f1.:~ii;i1~v~ G'I1Url1'UvnL~1"il1fl~L~h vY.:~'Vf:w~ffi~~m1'U11:W11i.u1::'U'UG'I11G'I'UL'Vlfil~ 
'\1 '\1 '\1 , '\1 '\1 

~(;ll'U1:fi''U G'I1:W11~'i'U 1~vY.:~~1'U~~1eJ:W LL"::~1'UB'UL 'VlviL ,J~ 1 'Umru~iJ~'U~'U'ULI"l~v.:!l"lv:WVb L~e:J{LLlJoU1EJ 
• 1 u1::;~'UU1'Ufl"1.:~Lm1"l!'U~'U1 'V!lJ i~nm1"'fl'll1"1mL"::I"lruf11'llv~n11v'U'in'ti11~e:~ 1 '\J 

.. \1 • , 

LL"::~1::'Vfirnfi.:~F~11lN~~1:w m1:wL ~-v LL"::iiLL 'U1'\JB'U1i L iJua'U'V!-d.:~auL~ ~11 uG'IiJEJ 1 'U11ru ;.:~ LlJG11:w11~'Vf1~ 

1~LLiK11uoU"il"ilU'U ~~iim1~b ~'U~'Hn'U11f11'Je:J'I.I'in'li111 'U.!l1'Wl~EJ 1~~1'lv'h L iJu1~eruuVin"lle:~~l'l L ~'U'iil1fl , , 
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mhJ L th'l-UJ1EJ L~EJ'JtlUl'i'lll'Uf"l~ LL~~n1'Hl'Ufn,;1w.J'Uli~~1ln1~~n"lJ1~1EJ 1 U~1W ~1111'Hl LiJ~w11 'U':i~UU . , ~ 

~1':i~'UL'Vllllvi~w.J'U1~'U 11') 

5.2.3 f"l1111R1lf'i1'Vl1~1'11'U!!S~ 1"il 
' 

~1'Ui~EJ-dv111 ~Ln~f"l1111~1lri1'Vl1~~1'U!!S~ h LL~~jj LL vt~~offm.J~ L ~m U'U~'ULLuu1 'Um':icl1EJ'Vlu~ 

LL~~u'Ufn,;1w.~'Uu~~1la'U~~11l"llm~-u~~'U~~1'Uvin1~~"il~G'twvt1EJ1tl"il1n~~f"l111'VIEJ ~~u~"iluunPim~1vi1~i1 . ~ " 
~1'U~11l 1 'U n1~~1 L ti'U 1f"l1~ m1i1~1'U~111 1 'U n11cl1EJ'Vlu~~~uu ~ L -ff1~111n"il m~11 Ln~f"l111l~~~vt'l1n fmL~~ 

~ 

VI'J~LL VI'U1J~~n'Vl1~1w.J'Uli':i':i1J~u~~'U"llu~~'UL'U~ uEJ1nm.~fn,;1w.J'Uli~~1J~n"lJ1~1EJ 1 U~1W 1 ~LLn LEJ11"li'Ui'Uvt~~ 

vTwffi-u m~ 11'1 L ~'U~ L9lhvi ~~i1~1 ~ u ~ ~1'\J ~~uu ~11~'\J L 'Vllllvi~w.~'U1~'U 

5.3 .Um~'U'ULL'U:: 

1w.~'Uo':i':i1lm~~n"ll1~1EJ 1 u11ru L iJ'U1w.~'Wo':i11lvin1~~"il~~~~'Uei'vt1EJ 1 tl"il1n~~f"l111 'VIEJ~G11'U UJjj~~u'Vlu~ 
~ ~ 

~~uuEJ~~'Vln1'U ~~J'Um':ivi'11~ EJ L ~uvt1-ffm Vi"il"il~~ vt~uU"il~m~mnum111tiEJ111 'W1w.J'Uo~':i1l-d iS~L U'U 1 tl 
~~ . 
rlu'UoU1~EJ1n nutl':itlUoUu1J~ erJ.~oUu1J~jj,j'uEJ n1~vl11~m~un1~Lt:.JEJLL~~ LL~~u'Ufn,; ~~EJiS~fo1~11i1f"l'J11J 

'U 'U \.1 , \1 

L vt111~G't111!1nviG"t~ LL~~1 'Un1':ivl11~EJI"l~~\Jl-u 1 tl f"l111~m ~u~~vi'1~u~1vtfum~L1EJ'Un1~G'tu'U Vl~u 
' 

~uf"lu11Vl'JL~ui"li'JEJG'Iu'U (Computer Assisted Instruction : CAl ) viG"t1111':i~U1L~'UuoUulJ~~~ .m~ L~EJ~ 
LL~~1m-u vt~-um!m~'*~mi~'ULLutiL11-B''U L~u 1 ~Ln~f"l111ltJ1G't'U h L ~u~"il1noffu11~i11ii'1'U1'Uhl111n ~~J'Um':i 

~ ~ 

~~1~~-utl~~~11l!~~i1 L~EJ "il~~1111~~~~1~f"l111l'll1~'U h 1 ~nu~L1EJ'U111nn11 
~ 

U"il"ilU'U 111'1.-dL Vi EJ~1w.~'Uo~':i1l~n"ll1~1EJ 1 U':i1WL vhJ'Wvin1~~"il~!ll'UVVI1EJ 1 tl ~~i11w.~'Uo':i':i1l~'U ., ~n111 , ~ I 

111EJ mviL-d'U m~~~LL"llnL~EJ'JoU11 L~m"il1ni11m~EJ'JoU11111LL'Vl'U n1':i~m'U~'JEJ~f"l'J1EJt:.JG11J~'U 1f"l~'U LL~~ 
n1':i'U'J~oU11 L ~u~"il1ni1~~~-ff11 Lf"l~u'UviL-ff1111LL 'Vl'U L tJ'U~'U ~~1w.~'Uo':i':i1l~~n~11 !K'J'ULLIK'J LLIJiL U'U1fi"ii1(;1 

"llu~f"l'U 1'VIEJG"tl!EJriu'Uvi~~~11l LLIK1~mL 'Vl'Uvi~1m 'Vlf"l1 'U 1~~G"tl!EJ 1 vtl.l ~~tl~LG"tu 1l.l11'111 G"t1111~~111"1i1EJ~~L 1m 

LLG'I:nvbJtl':i~~'Vl5.rn~1'Um'lvi'1~1'U"llu~LLIJi~~n'.ilm'l111~ ~~J'Um~~ru':i~f"l1motl'"ii1~LLuuL~11 '1 iS~LtJ'U1tl1~ 
EJ1n n1':iEJu1J-ru1w.J'Uli':i~1J.yiL tJ~ EJ'U 1 tJ f"l'JUrl flU n1':iu'U-rn"cl11 iS~ L tJ'UVI'U'Vl1~.yi1w.J'Uli':i':i1Jel'UG11 EJ~111~~mi11 

~ ' 
"il~G11111':i~~U'Vlu~f"l111J~ LL~~f"ld11J L ~u f"l'J11ltiEJ1l 1 'UG'tlJ EJnu'U 1 ~LLn~'U~n~'UVI~1'U"llu~f"l'U 1 'VIEJ~U LtJ 

'U • 'U .. 
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01 I 

\J'VIfl"tltl 

,:nu1~EJ;f 1i11'l"tl~~"''~f'l L vJt~ 1) ~m~nvll"l'W~~"!lel\1 ~'W~'W 1 'VIlJ~1i~t~1~'LJu'S'SlJm-s« n"!l1(;'11EJ 1 u-s1ru 
~ , 

2) oW~'LJ1'S~\J\J(;'I1'Sr;'I'LJL 'Vll"l~L 'VIlJ1~(;'1lJLLtln1~~1'1Ln\J u:.JmL ~~oUeJlJ(;'l1~m~« n"!J1(;'11EJ 1 \J~1ru 3) Pi n'li1 LL 'LJ'l'V11\I 
'IJ 

m~Lt:.J mL 'V'I~LL(;'l~t~'LJ-rn~1 ~'LJu~~lJm~« n"!l1mEJ 1 u~1ru 1 ~~\It~ ~ri1~'LJu'S'SlJVleJ\I~'LJ B(;'I1'LJ m~1~ EJ L .:a\li~'LJ1 
, 'IJ 'IJ 

~\l,r'LJ~\Iti1PlEJ m~\J'l'W m~~~11lJ L ti'LJ m~Pim~nofft~lJ(;'l ~1'LJ1~'LJu'S'SlJ 11'1EJ m-stl~~'lflJn"lJ~eJEJ LL(;'l~ m~ 
'IJ ~ ' 

«lJ.n1'1iU!L ,;a\l~n "iJ1n,!'LJ'I.J1oUeJlJ(;'l.ffi~lJ1oW~'LJ1'S~\J\J(;'I1'S(;'I'LJL 'Vll"l11'1EJ 1 oHL 'Vl~ti~~1'LJL 'Vl~ 1 'LJ 1(;'1 ~(;'11~(;'1'LJL 'VII"! ij 
'IJ 

L~~eJ\11Jt~1~EJ~&11fi'qJ 1~LLtl LL\J\J«lJ.fl1'\iW LL\J\J(;'IeJ\JmlJ LL(;'l~L~~eJ\IiieJ'V11\1~1'LJn1~oW~'LJ1~~\J\J 1~LLtl .fl1'\i1 

PHP JavaScript HTML5 CSS3 LL(;'l:::: Server2Go m-si~'LJ1'S::::\J\JL'I!'Um~\J1'Wn1~ SDLC tl-s::::nt~\J~'lEJ 6 

n1~\J'l'LJn1'S 1~LLn 1) m~~m~n LL(;'l::::n1~fl1'VI'LJ1'1Uqj'VI1 2) n1~~1\J'S'llJLL(;'l~1L~~1::::~offeJl;j(;'l 3) n1'StltlflLL\J\J 

'S::::\J\J 4) n1'SoW~'LJ1~::::\J\J 5) n1~'Vll'l(;'leJ\J~::::\J\J LL(;'l:::: 6) m-s'l111t11off\11'LJLL(;'l::::n1~U1'S\I-rn'\i1 n"lJ~'lt1~1\l , , 
~t~ 'l!m~EJ'W 25 ~'LJ "il1n h\IL~EJ'LJtlm~111'Vlm'4"'~cl ~\I'VI11'1a1'W1"ilL"il~qJ 'l!nPin'li1 ~1'W'l'LJ 48 ~'LJ ~L~EJ'LJ 
1 'LJ~1EJ1'111'VI~nm-sL ~EJ'LJ 1 ti~LLmlJtl-s::::~n~ L.:a\l~~n"il "il1n'VI~n~l'l-s-s::::uu"'1~"''LJL 'Vli"'L yJt~m~:ill'!m-s ~ru:::: 

o11Ci1t, tf .c:!t. CL1 .cf Q.J CV .c::i 

\J~'VI1'SI"l1(;'11'l'S lJ'V111'VlEJ1(;1EJ~\J(;'l~1'!1'01'LJ "il\I'VI'li'I~\J(;'l'S1'!1'01'LJ 

t:.J(;'l m-s1~ EJ~\Jl1 ~ 1'LJ\11"1~~~1i~ t~1~'LJu'S~lJm-s«n"!J1(;'11EJ 1 \J~1ru"!lt~\11 EJ~'LJ 1i~\1~1'LJ\J1 n LL(;'l::::~1'LJ 
' 

(;'1\J ~t~ 1i~11lJ(;'I'LJ 1"il~"il::::L~EJ'LJ~1~'LJu~-slJ LL(;'l::::L~'LJ~ruri1 m1lJL~eJ LL(;'l::::1~tln'l!m~u'Vlt~l'ln'LJlJ1~\ILL~~'Wtl~1 
'U , ~ , \J 

t~Enn"il::::e~'LJ-rn~ezb EJ n'W LL(;'l:::: 1 'LJ'V11\II'l'S\In'LJoff1lJ 1lJ L ~'LJ~'l EJ~"il::::«n"!l1mEJ~ t1 L ~ t~\l"il1nlJt~\111 L tl'LJ~\1"' ntl~n 1lJ • 
(;'1-:J EJ\11lJ 1lJ L tl'LJ~tiEJlJ 1 'LJU"il~'I.J'LJ ~1'LJ~11lJ L 'VIlJ1::::r;'llJ"UeJ\I~::::uu"'1~"''LJ L 'Vlfil ~\1~1'LJ~1'LJ~ n'\iru::::.n1~'S'llJ"!leJ\I 
'S::::\J\J ~1'Un1'S1oH\11'W LL(;'l::::~1'LJoUtll;j(;'l 1i~11lJVi\l~eJL"iJeJ~L'LJ~::::~\JlJ1n 1ioffm(;'I'LJeJLL'LJ::::L~EJ'ln\Ji1~1'Stl-ru1~Ltl'U 
ffi 'Vl'U(;'Il1\llJ1 n=fi''LJ LL(;'l~"!J'LJ11'1"!Jti\I~Teln'li~tl-ru 1 ~ij"!J'LJ11'11 'VIqjlJ1 n=fi''U ~1'U LL 'LJ'l'V11\11 'LJn1~ Lt:.J EJLL ~~ ~l'lvl1 L tJ'U 

~ti~L tl'UlJ(;'l~ijL~EJ L ezi'U (;'11'S~~ LL vl'LJL ~"il1 'UL yj(;'l~n ~tl~eJlJVi'l Ll'lt~iezi'l EJ(;'IeJ'U L 1u 1'11~ 'VIU\I~tl LL(;'l::::11'S(;'I1'S 

L tJ'U~'LJ ~U(;'I'S~~ 1 'U n1~Lt:.J EJLL ~~-J~'U'O'S~lJ« n"!J1(;'11EJ 1 \J~1ru ~'l'LJ 1 'VIqj L~ EJ'loUeJ\Itl\J n1~ L(;'l1:::: LL(;'I1\I'VI1oUtll;j(;'l L ,:a\1 

~n L ~eJ\I"il1n bJ:W~~\J'VleJ(;ll~'Wti~~a.rd'bb"'l m~"'n"!l1~1E.J 1 trnrurh"'.:r'ii::::G'ffllvt1E.J 1 tl .Uaa.J~?h'W 1 vtfll1~a.J1'ti11n 'IJ 'IJ·~ 'IJ ·~ 

LeJn(;'l1~ n1'SL"1tl1n~t~tl1n nt~tl~n\J~'LJ 1 'LJU"il"il'I.J'LJ 1lJij~11lJtiEJlJ«n"!J1(;'11EJ LLiKl • 

1~'U'O'S~lJm~«n"!J1(;'11EJ ~tl 'J~'Uti~~lJ~L~ EJ'loUeJ\Itl\Jn1~~1'S\I;f11'l"lleJ\I~'U LL(;'l:::: L tJ'LJ'VI~\11 'LJ'VI(;'l1 EJ 

1~'Uti~~lJ~n1~\l"il ::::(;'ln1Vf1 EJ1 tl"il1n«\l~lJ1 'V1EJ1 'U~:::: EJ:::: L 1(;'11eJ'U1nlK11'1EJ 1lJ1i~~\J'VleJI'I if~t~~'leJ ~1\l"!leJ\1 
'IJ·~ 'IJ 

1~'Uti~'SlJ 1 'V1 m)'LJ\II'I\11lJ~'lf'U~'Utl~'U~'~1 tiEJlJ'lflJ'lfti\J~"il::::tl nu1i~u'Vlt~l'ln'LJL tl'UL 1(;'11oH1'LJ1'U m-s L tl~ EJ'ULL U(;'l\1 
, '\1 • d.J 

"!JeJ\1«\I~l.J LL(;'l::::~11lJL ~eJ"!JeJ\IlJ'4'1i~ L tJ'U(;'I1 L 'VI~'VI~n~v\'11 ~'J~'LJ'O'S~l.Jif~n~lJ'V11 EJ 1 tl \J1\I'J~'U'O'S~lJ(;'I1lJ1~(leJ ~ 
rim 1l.l L tl~ EJ'U LL U(;'l\1 LL(;'l:::: f'i1'ilEJl.l"!Jtl\l ~'LJ 1 'V1 EJ "il1 nt~~l'll.l1"il'LJ fi\IU "il"il'\J'LJ EJ n~'l eJ ~1\1 L ezi'LJ m~ L~\IJ\11 vl 1 'U 
'IJ • 
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tl~~L 'V'lrihJn 1,!.:~1 vJ LL!;l~m~ 1 vr) ~.:~fi'.:tf'l.:Je:J~Fif'l'U 1 VJEJ~r;le:J~:U1 L U'U~1l1L~EJ~1EJ~1~'Uo~~:um~an'lJ1(;l1EJ 1ll .lilts \1'\J 

~1:U1~~f'l.:Jtl~ "!. 'Uf111:u-nEJ:u'lle:J.:Jfl'U 1 VJEJ~~1'U~n~e:J1 tJ 

"'ll1(;l1EJLL~1LLe:J1ur;l1E.Jn~tJFie:J.:~ fi''UtJan'Um!e:JEJ.:te:JmLn:un~tJf.ie:J" VJnfl~.:Jffi~a:u.n1'1icl~Lw.h "il~ 1~ . ~ 

ei'Utl~~ 1E.Jf1-d'LG1:ue:J LLlYm~vi'.:Jm~'V'l~f'lE.Jnun 11~ 'VI:Ut1ci'1 'VI~e:J~vl~lijn1~'Uo~~:uan'lJ1(;l1EJ LL!;l~"il~lii1th~ 1E.Jf'ld 
\.1 , g~ \1 'U 

'V'l~~'UVItl~~e:Jn'U:u1muFinum~L~1i'kl'~'Uo~~:u-d'L~:ue:J L~E.Jntl~~ 1E.Jf'ld11 "e.mn ";.:J21f111:U'VI:U1E.Jl1 'll1EJ 
~ ~ .. 
'VI1l:u~~EJ 1 u~1ru-nEJ:uan'lJ1(;l1EJ L YlmL~~.:tf111:UL U'U'll1EJ f111:u.nlJ;i1'U f111:UL ~e:J~"il~an'll1r;l1EJ 1 ~.:~~.:~11.1~1 EJ . ~ ... 
(;l';)~(;l1EJ~1:ue:J:uvl L -th.~a~1~ L Yl1fl~1E.Ja.:J 1~~~1~-uVI i:1.:Je.~(;l1 ~L u'Uvl'VIr;l.:~1 'V!r;l'lltl.:te:hEJ'V!fY.:J~1:uii.:~ LLll'li~Ne:J1 EJ 

V!{Q.:J ;.:JL U'U1ii~1~~'UU1'U'll11 1 VJEJ~~1'Uvl~u~e:Jn'U:U1'V!r;l1EJ~e:JE.Jtl U"il'jU'UEJ.:J'V'l'UL"ile:J1 'UU1.:tYi'm~'U Lu'V'l1~ 
'll1EJ~.:J1E.JmEJ 90 m'l'UL vi1J'U U"illi'IU'Um~anr;l1 EJ 1M'um1:u-nEJ:u 1 'UVJm 'V'lPIVJn1 EJ LL~r;l1 ~(;l1EJLL(;l~~a'U"il~ 

'U , .. , • 

LL~ n ~1-:J 1 U"il 1m~:u tl~1.:1 i'U L "li.:J L 'VI~ e.Jr;lvla n21vY.:Jf111lJij EJ:Uvl1 L yjtl fl11:U~1 EJ.:I1:U 'VI~tlvl1 L yjtl&'1~1.:Jfl ru 1~ 1&1 EJ • • 
Pl1~~{ L~~:U LL~.:t L vJe:J1 ~Lfi~~.:Jvlm 'U~1 ~ m~a nr;l1 EJ 1 'UG1~EJU"il'jU'Uij L 'VI~e.lr;l'V!r;l1n'V!m EJ LL~1 LL~ fl11:U~'U'lltl'U 

'lltl.:JLL~(;l~fl'U ~1-:Jtl'U m~an'lJ1r;l1E.l 1 'U~~EJ 1 'U~1rul1 Ll~EJ.:t1lJ~ L 'VI~e.Jr;lvlan fie:J L yjtlfl11:UG11 EJ.:J1:U LL!;l~ 1 ~e:J1 EJ • 

m~~1~.:t~1~'lle:J.:J1E.Ji'U 1 'UU"il~ijU'U 

~.:~J'Um~Pin'li1 LL!;l~i~'U1~~uu~1~~'UL VIP! L Yle:Jm.rrn~1~'Uo~~:um~an'll1mEJ 1 u~1ru ~.:~ L tl'U~n 

'!ie:J.:JVI1.:t'VI-d.:J~1'VI-r'U n1~1..ll L~'U e:J<U'e:J:Ur;l L yjtltl'U-rn~LL!;l~ Le.J EJ LL 'V'l~1~'U5~~:Um~a n'll1r;l1 EJ 1 'U~1ru 1 ~LLn1 EJ~'U 
~ . . 

..; cl Ill 
1'a'HUn'i'alJVI Lml1"lli:J.:I 

~n LL~'U'4qj (2553) 1~e:J5'U1E.Jii.:tfl11:UL~tl LL!;l~fl11lJ'ijE.JlJ'lltl.:Jf'l'U1 'U~lJEJ 1 'U~1ruvl'lle:J'Uanr;l1E.l 
1~EJ 1~-ruaVJ5'V'lr;l"il1nP11~'U1 ;.:~1~~1u~1:u<U'mJ!;l LL!;l~e:J5u1EJ 1111 1~'Uo~~:um~an"lle:J.:tf'l'U 1 'U~~EJ 1 u~1ru 

;.:~~u L <ffe:J~1EJ:U1"il1 nB'1E.Jr;l11 'VI~e:J 'll'U'll1~r;l11,r'ULtJ.:t Ln~"il1 nm1:u L ~m~e:J.:t'lle:J.:J'U1f1 L tl'UafY"'n'liuhL vi.:J 

-a'EJ'll'U~ ~e:J:u11~-ruaVJ5'V'lr;l"il1na'UL~EJ~.:JLtl~EJ'U"il1n'U1f1 Ltl'Ua.:J1~ 'VI~e:J ~1:ut1:u LL!;l~~tl'Un vltl~1n!JU'U 

"ll1"lltl.:J'll1EJ'V11l:uvlan"!l1(;l1E.Jvl1~-rum1:u-nEJ:uL~e:J~l!EJ so tlvlc.l1'U:u1 (U"il"ilU'U 'V'l.Pl. 2557) "'n'\iru~"!le:J.:J • • 
m~an"il~ L tl'Um~an~.:J LL~'\X1 L "111:U1"il'Uii.:JI))'U'll1 'U1.:1fl'Uii.:t Ltld n L U'U 1~ 1~ EJ:U1 ~ ~tl~~~.:tf11 'U m~an'V!r;l1 EJ • 
tl~~L~'U ~.:J~:U~1EJ 'ijr;jtJ15 (2541) 1~~1u~1:uH~.:J.Q 

1) am Ylam1:U~1EJ.:J1:U m~andiimiJ'U.ff'Uu'U1~LL ~n 1 'Un1~~'U~11 Lvlmi11 L i1ii1n1~fl~e:J.:IL~e:J'U1 'U 
~ 

tl'U1fl~ 

2) am Yle:J(;l.:ttl1f'l:u l))e:J.:~:UnVJ Ef:u'Utoi" mm 1 'U m~L~n n1nu "!i1.:Jvlanl)) e:J.:t L tl'U e:J1"il1~ Ef L tl'U m~«n 
L vJe:J1 ~Lfi~fl11:U"!J«.:J 

3) am vJmLG1~.:Ja.:Jn~ 1 'UG1lJEJ-r'llmr;l~ 3 l))e:J.:J:Um~amr;l"!JL vJmL~~.:tfi.:J'Uf'lfl(;lfl'UJ'ULU'Uf'l'U1 VIE.Jvl • 
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4) ~m ~mL"~h'lf111:w L U'U'Vlliv-n m~cr"J n'U L U'U m~~m ~mL"~\l~\ln~ ~\l'l~eJ1P1tJm1:w LL~f1~1\l"lleJ\l 
" 

~1~~1 tJ~~ f1 1 ~LL{;)f1~1\l'l1 f1 f11~~ f1"lleJ\lVl1\l L:j'jeJ\l'Vl~1\l tl1'Vl'U~ 
5) ~m~B-rm~n hA LU'Ufl1~~m ~eJ-rm~n hmJ~~\l ~B'l1 ~'Vl:WeJ~:jj~n'tr~lii1'Uf11~-rmn hf1(;11:1JLL~'U 

1 'U~1ru 1 .UJ1lJ'U~ L U'U tJ 1-r f1'tr11 ~A L U'U eJ'lrith~ neJ'U 1 'U m~~":w'Vlljn 
~1~mtJm~~n"!leJ\lA'U"lJtJ 1 'U~1ru "1:w1~mL"~\l1 ~L ~'Uvl\l.f11~ 

' ., 
Vim: ~n (2553) 

'l~ L ~'U 1\ii11~ f1'trru~ f11~~ f1'l~~f1~\l LL~'\X1 L 'lh 1 U'l'U fi'l Lm LL~1 LL~ ~ f1'trru~ f111:W'IleJ'U"lleJ\l LL~~~A'U 
LL~'l~1:w\L{;1 n {;1,1 \l tl'U:W 1 n L1 n "'1 'U ~ 1 tJ~iJ tJ :w:w1 n ~" ~ fi eJ m tJ~m11:weJ:w 1~ tJ ii m1m ~ m'1 L U'U~{;111 'U , 

1~~ruf1~~:W~1'U ~ f1'trtUf1~1 tJ'iX'JlJ\l m ~'lv11'111{;1 Lb:W1 ~1'UI'i'1 b U'Ub 'Vl:j'jeJ'U~ {;)l~ Lvh ~U~'U~l~'U1\l bl "vi'l 
" 

BeJf1Lb'U'U1~bU'U~{;11b~eJtJAf11'U 'll~6~1 ~{;1tJ1l\Pll'U1 bLfi~Aru~ (2533) L~tJn 1'11:WeJ:Wl1 ~'l1{;1i1un (;11:1J 

~n'trru~~tJ~1f1!Jvl'lm~ 

fl1'WVi 2 mtJ~nl'l1:weJ:w 

~:W1: 'Uf15~1 ~{;1tJ1l\Pll'U1 LL~~flru~ (2533) 

1 'U\l1'Ui~tJ1 'Uf11~Pin'trTUru'V!1 bL 'U1Vl1'l1 'Uf11~'U~ru1m~m~Yl1\l1'U11:wn'U'Vlliu1'U 1 ~ bLfi~ h'l L~tJ'U b ~B 
v " " 

m.~-rn,;l\Pll'Ui)~~:w Uqj'Vl1~'Ul1 Ln~'l1f1'1l11U1'U~1:w1 ~f111:W11:w:neJ 1 'U m~tJ 5u~\l1'Uiii1'U fl1~\J~ru1f11~ bbfi~ 

u t1J'Vl1 Ln~'l1 n11ii-rm'UtJ~~:w1 ru'l1 n m~Vl~1 \ll \Pll'Un~~:w 1 'Um~\i\'1 b 'iJ'U\l1'U 1fl~ \lf11~~1\l ~ 111 L v; tJ\l~eJ v1'ltT'U 

P1~~1~ 'l11ii"~tJ bb 'U1Vl1'l1 'U m~B'U-rn,;-r\Pll 'U5~~:w 1\ii 2 tJ~~ m~fi eJ f11~"lleJA11:W~1:w:n eJ'l1 n ~1 tJ~ LM tJ1offeJ\l 
' ' 
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th:::~V16.n1-w1 'UflT'5vhn'U~T;iijn11~ (;)(;'11lJtl1::: LiJ'U~~'!.Ia.:~ Lfl1.:Jn11 LL~:::G1~tl~~ L Yla L U'UoffalJ~'hvi~'U 

Lfl1.:Jn11~a1tJ LL~:::1'U.:J1'U1-;i'~'!.la.:~11:::Pi'n~ fi!~r;;'.:~"li (2549) 1~vhm11'<5'~ L(;l~fl11\J'H\.11m11WJ'Uo11lJ 

1 V1~~1lJtl'UIJiJUqJt1J1Vla.:J~'U 1 'Ufhln11lJn11L~~'Un11G1a'U ij-j'(;l~th:::G1.:J~L Yla 1 ~b~11'li'Ui'U 1 'VIli1~VI11'U1~ 

~1(;lfl11lJb tl'U 1 VI~ ~.:I 1~G1i1.:Jbfl~a.:~ija b ~ami" b~~'Ui611'VI~'U n1il n11lJn11 b~~'Un11G1a'U fl~lJ b th'VIl-11 ~~a 
~ , 

tTm~~'U1:::~'UlTo~lJ~m~1.ff'Liuvi 2 "ii1'U1'U 40 fl'U Lifatrm~~'Un~lJLth'VIlJ1~~1'Um1VI(;ll.'1a'U1'Un1ilm1lJ , 

fl11lJ(;l1:::'VI'IJ n 1 'U~ (;1 h ~.:J,!'U~-!1 Lbl.'1(;l.:J 1 ~ L ~'U'l1n11L~~'Un111.'1a'U~I.'1a(;l LL Vl1flfl11lJi'~1'UPI~tl-'JWJ'Uli11lJ tl.:l 

'W L v;~.:~-wavi1il:::vi11 ~Lm1'!!'U~'U 1 'VIli(;l1:::'VI'un~n bL~:::'\111.:1 bL 'VI'Uvi1il:::fmt11~fl.:J H • 

Q.c:IO Q QQI 

1tifl1 b 'U'Ufl111lila 

th::'!11n":ibba::mj11i1a~h.:~ 

th:::'!!1n11'U.:~1'U1'<5'~d 1~Lbri '!Jm~~'U.ff'Uiro~lJPim~1(;la'UtJm~'!.lm L1'1b~~'UtJ~1Fi'111VIm'UI.'11ru ~1'U~ , 

tl~1Fi'11 el1L.nmiia.:~ '<5'.:~VI1(;le)1'U11ilb1il~qJ bb~:::'!Jn~m~ni.'11'!.111'!!11:::'U'UI.'1111.'1'ULVII"1LYlam1:il(;lm1 flru::: 

'U~'V111fil11.'1(;1{ l-l'VI11VI~1~~a'U~11'!1o1il '<5'.:~VI1(;la'U~11'!!o1il '.ii1'U1'U 522 fl'U , ' 
fl~lJ(;)1a~1.:J1'U'I1'U1'<5'CJd 1~Lbrl 

'!Jm~~'Uh.:~b~~'UtJ~1fi'111VIm'UI.'11ru ~1'U~tJa1A'11 eJ1b.nmija.:~ '<5'.:~VI1(;le)1'U11ilb1il~ru lii1'U1'U 25 . ~ 

fl'U L(;l~fl11~lJLL'U'Ub1il1:::1il.:Jbu'W1:::'ll'm~CJ'U~a~'!llJ1lJtJnL~~'U'!Jn1'<5'CJ , ~ 

cv~ .r::::~t. 4 .., OICIIio ~ .ctt. Q.J q 

'U nl"l m~11.'11'!.111'!111:::'U'UI.'1111.'1'U L Vlfil bow a n111il (;I n11 flru:::'U1'VI111"111.'1 (;11 lJ'V111VI m~ ~ a'Um1'!1o1'U • 
:il.:~V11(;)a'U~11'!1o1i11ii1'U1'U 48 fl'U L(;l~fl11~lJbb'U'UL1il1:::1il.:~bu'W1:::'1!nPim~1~L~CJ'U1'!11 1706 240 , , 

-' II 
fl11Lfl\J11\J1111"lla~a 

1 'U fl111'<5' ~ 1~vi1 n1111'U 11lJ.ffalJ~~ L tl'Utl ;)lJ.niJ LL~ :::VI~ CJ.niJ L(;l CJ-ff alJ~tJ ;)lJ.nlJL~vi1 n11~.:1~'U~ L Yl a 
" .a " , " " .a \I 

r;;'lJ.n1~ru~~Lfi~1-ffa.:~n'U.:~1'U1'<5'~1~LLri tJ1:::'!!1'!!'U ~Lw.hr;;'n'!.I1~1CJ Lb~:::~L~CJ1'!f1ni~1'Ui'WJ'Uo11lJfl11r;;'n'!.l1 
\1 \I \I u~ 

~1CJ L 'U11111 'Uafl1il1fl,r'Utl.:J 1~~'UFl'UoffalJ~1il1fl~'ULVIa{LiJ(;l Lafli.'111.:11'U1'<5'~ LL~:::Lafli.'111~'U 61 L Yla 1 m~offalJ~ 
~ I ~ 

cJ II d o u 
VI fl1'U m'U L 'Wa'U 1lJ1'WWJ'U 11:::'U'U 1.'1111.'1'U b VII"! 

Lfl~il.:liiilvil fl. 'Ufl111 :5'a 

- .fl1~1~111lJ1H'1'Ufl11~WJ'U11:::'U'U 1~Lbrl PHP5, JavaScript, HTML5 LL~::: CSS3 

- Browser m-e'~a Chrome, Firefox 

- Interface Responsive design 1a.:Jf'U1~~.:~d Lab top, PC computer 

- Server2Go CD-ROM Gf1'VI~'Un11~'U Apache Web Server ~1'\J CD-ROM 

- LL 'U'Ur;;'lJ.n1~ruLfim tl'U-'JWJ'Uli11lJfl11r;;'fl'!J1~1CJ L 'U11nJ 

- LL 'U'UI.'1a'Ut:nlJfl11lJ~.:J'Wa h Lfimn'UtJ1:::~VI5.fl1'W'!Ja.:J1:::'U'UI.'1111.'1'UL VII"! 

fl11oW~'U11::\J\J 



73 

1~~1 L ih.!\Jnl.J ni~'U'l'lJ n1'S~WJ'lJ11~'U'U~1'S~'lJ L 'Vlf'l~~el~fl"'el~ tl'U n1'S~1 L 'W'W n1'S 11'1 ~'lh~~~fl LL" ~ 

~m~v-n51~~1~Ei~vt~nm~'U'l'Wn1'S'l~~'Sf11'S~WJ'W1'S~'U'U (System Development Life Cycle) ~~ll-ff'WI'leJ'lJ 
vt~nvY~vtlJ~ 6 .fful'leJ'W 1~LLn 

1) fl1'S Pi fl~1 LL" ~ fl 1'S fl1'VI'lJ ~U UJ'VI1 L tlu.ffu 1'1 eJ'lJ fl11 Ln'U 'S'l'U 'S'll.Joif ell.J" ~ 1 fl fl1'Si..ij' fJ L "lj~ 
~ ~ 

tJ5'lJ~m'SLL'U'Ull~1'lJ~'JlJ 1~LLtl ~l.J.fl1~uh"li~~n (In-depth Interview) LL"~tl'S~"ql.lfl~lJ~eJ~ (Focus 

Group) 

2) f11'S'S'l'U'S'll.J LL"~lLfi'S1~~oifeJlJ" L tl'Wn1'StJ1oifeJlJ"m~~1n1'S-ff'lJI'l el'lJ~ 1 lJTVh f11'S~~ LL~ fl 
~ ~ 

L ~ell m~oifeJlJ"~,j1L tl'U LL"~ L 'VIlJ1~~lJ~1'VIf'Uf11'S~WJ'lJ1'S~'U'U~1'S~'lJL 'Vlf'l 
~ 

3) n1'SelelnLL 'U'U'S~'U'U L tl'W n1'SelelnLL 'U'U 1fi'S~~~1~'lleJ~'j~'I.J'U~1'S~'lJL 'Vlf'l LL"~ f11'SelelnLL 'U'U 

~'lu~~~eJn'Um -H 'S'll.Jil~m'SeJeJn LL 'U'Um'S~~~~ LLmm1'S 1-H'~1'lJ'S~'U'U~1'S~'lJL 'Vlf'l 
~ 

4) f11'S~ WJ 'lJ 1 'S~'U'U L tl 'lJ f11'S b ~ ~'lJ 1 U'S LL nil.J fl ell.J Yi1 bl'l eJ { 1'11l.J'll el'U b 'lJ 1'1~ fl1'VI'lJ ~ L~ ~\11 

bfl~eJ~ij el'V11~~1'W.fl 1~1fl eJlJ-ri1 Ll'l eJ{ LL" ~oil ellJ"m~"~~'lJ~~1'S1~ l.J1U'S~ flel'U tl'W~~1~ L tl'W'S~'U'U~ 1'S~'lJL 'Vlf'l 
~ 

5) f11'S'Vl ~~el'U'S ~'U'U L tl'U f11'S'Vl~~el'U fl11l.J~ fl~el ~ f11'S'S~'U'U vY~f11'StJ1 L~'lJ eJoifellJ" 1m~ 1'11l.J~ 
~el~f11'S f11'S~~~~f11'S Li~1'lJ~1'lJ~~'SellJ LL"~~1'lJ~'lJL 'VleJ{L ill'l 

6) m'S\11 hl1-H'~1'WLL"~f11'Stl1'S~fn~1 ~eJ f11'StJ1'S~'U'UhJ1 ~m1l-lL'lhvtl.l1~"eJ~ 1-H'~1'W LL"~ , , 
.c:~~~oiiCII cv G o u 

eJeJ n LL 'U'U'Jti m'S~ ~ Lfl'U'U 11~'Sfl~1'S~'U'U~1'S~'W L 'Vlf'l 

illUe.JilLLil::ti~::LiJ'Utl~::il'Vl6.n1'W 

n1'S'lh~ biJ'lJ L .uu f11'SU'S~ biJ'lJ~" fl11l.J~ww h 1 'lJf11'j 1-H~1'lJ'S~'U'U~1'S~'lJ b 'Vlf'lm~~WJ'lJ1;1'lJ 1~fl 
m1l.lLthvtl.l1~ ~~~m!m~~'WLL"~tTnPin~1 1~m tl'Um'Si..ij'm"li~tl~l.l1W 1~LLn fl1'SLL~mL 'U'U~eJ'Uml.l , 
(Questionnaire) 

~el ~ tl'U fl~l.J b \hvtl.J1 fJ L ~elvt111'1 (1'\.h~~~fl'llel~fl'lJ 1 'lJ~lJfl tleJ'Wvi1~v11 f11'j~ fl'll1"1 fJ 'S'll.Jfl~~1 b vtl'l1 'lJ n1'S" ~ , , , 

~1'W~l.lfl1'S~fl'll1"1~1'U'S1W1uu~~D'W 

L"li~tl~l.J1W iLfi'S1~vt1~~1-H'Lb'U'U~eJ'UmlJ 1~~1-tl~i)~~~~el 1 tJd ~i1~Y-I'S'SW'U1 L~LLtl ~1~el~":: 
(Percentage) ~1Ldfl~b'U'Wl.J11'l'S~1'W (Standard Deviation) bL"~~1bu~fl (Mean) 

...... 
e.Jilf11~1~tl 

1) ~" f11'S~WJ'lJ1'S~'U'U~1'S~'lJL 'Vlf'l 

~1lJ1'S(l~WJ'lJ1'S~'U'U 1 ~~1lJ1'S(lf'lJL 1'U b~Hvl b'leJ{~1'lJ~~'jeJlJ Lb"~'U'S11 L'l!eJTI~ 1~~ fl1'StJ1 b 'Vlfl1 'lJ 1" ~ 

vt~n 1~LLn L1'U'U'S11 L'l!eJ{~1vtf'Uf11'S'I.h~lJ'l".fl1~1 PHP bb"~ Server2Go vl1'VI'u1ffi 'Wf11'SL~~n 1-H'~1'W 

Apache Web Server "liellJrlbbrt::~1'S~'UL'Vlf'l'l.h~neJ'U~1fl "1~"1~ ~fl~W~'lleJ~~'ll.JeJlJ~G1n'U'lJ'll1 bL"~~1 
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l.JellJL'U~'Ut;l'U1nT~~Lth.Jtl1~~1l1m1lJ fl1't'ILL~~fi'1tJeJmr;hinn~'L~lh~n"1mnt~ m1lJL~eJ fl1'rlfhln11l.Jn11 
'U 

L~WLL'V-1~ fl1't'ln'lm1l.Jn11~~~'U~'t'ltJU~'t'IVIflt:JntJe!Lw.h ~1t:J~m'JtJ!Pi'vtl~-rum1lJ'iJI:JlJ 1~m.Y~L~I:J~LL~~fl1't'l 
'U • 'U 

1~tltJ?I11?1'UL Vlli1?11l.J11mh L~~1'Uel\PlL 'UlJ~L~m.h~~i'ellJ L "li1Lfl~el~~1'U m_ oUL ~I:J~L~elnvhm1L iJVI 
'U 

1 tl1LLn1lJL vht!tJ m1vh:n'U"1Jel~ 1 tl1LLn1lJ'l~-r'U~1'UL iuu111 L'lmi Cl1'1~1 ~iitl1~~V1Gfl1't'lfl'l1-r'U~1'U 

Google Chrome 'l~vi11~~'l'U~VI(;)eJfitJ0i (Graphic User Interface) ?11lJ11mL?IVI~~~c;r'V-151.~eJ~1~i1 

tl1~~V1Gfl1't'l l.J1nn11L -ff~'ll.Jntl'm11 L'llel-f~'U 'UeJn'l1nJ'U~~L ~l.J L~I:J~VI'U\Pl~~1(;]~'VI'l11:J tl1~neltJ L ~elL ~LnVI 

mi'l.Jru~'ll.J 1 ~fl'l1l.JL tl'U~?I1'Ul.J1n:ff'U 
2) ~~n11~VIn'ln11l.Jci1t:JVleJVI LL~~L~I:JLL'V-1~1~'U'U?I11?1'ULVllil 

e!1~t:J1~vi1m1~V~n'OJn11lJ 2 fl~~ LL~~1~-rufl'l1lJ~'ll.liJmtltJeJ~1~~ fl~~~ 1 '11'm~t:J'UL'U"lllJ1lJ 
'U 

'!Jm~t:JtJ'!Jn1~t:J "lleJ~ 11~L~t~'Utl~1~111Vlt:J1'U?I1ru ~~vr1V~a1'U1'0JL'OJ~ru LL~~fl~~~ 2 '!Jn~n~1?11"1l11"1111~uu . ~ 

4 CL1 .Q f' c::11t, Q.l 4CV CLI oiCII 

?111?1'UL Vll"lL 't'leln11'0JV!n11 flru~'U1'V1111"11?1\Pl1 l.J'VI11Vli:J1~1:J~'U~11"11Li1'U 'l~'VI'lVI~tJ~11"11Li1'U 

n'OJn11l.Jtl1~neltJ~'lt:J m11 ~fl11l.J~11'll'Uli11l.lm1~n"ll1~1t:J 1 t111ru m1VJVI~el~L oU1~tJtJ?I11?1'UL Vllil 
'U 

m1tl1~"11l.Jn~lJ~eJm ~eJ1~VIlJW.l1lJ~VI L ~'UL~mnu Vi'!i!'Ufl~~iJ(;)eJ11'll'Uli11l.Jm1~n"ll1mt:J 1 'U11ru LL '1..11 ' . 
V11~ n11el'4-rn~ LL~ ~ n11 L~ I:J LL 'V-1~ 11l.Jii~offeJ L?I'U aLL 'U~ L~ m n'U n11tl-rutJ1~1~'U'U?I11?1'U L Vl Pl~~l'll'U 1L ~~:fi''U 

n'OJm1lJ?IVIVl11:J fieJ n11U1L?I'UeJ'VIoU1-5'UL~I:J'U L~eln~lJLoth'VIlJ11:J 1~ffieln1?1LL?IVI~fl11lJ~VIL~'UntJ • • 
L ~el'U~1l.Ji'UL~I:J'U ~~n'OJmi'lJ~~VIvY~'VIlJVIn~lJL th'VIl.J11:Jflel'Uoff1~U1~Vl'U 1'0J LL~~eJI:J1n L ~en~ I:J L ~l.J L 1~1L 'Un11 . " 
~V~n'OJmi'lJ LL(;)L ~eJ~~1m 1m "1m~ 11~L~t:J'UiJ:S1nV~~~~V~1~L~t:J~fl~~-r'ULvht!tJ 

3) ?11tl~~n11tl1~"11l.ln~l.J~elt:J . . ' 

"1Jel~fl'l1l.JL ~el "llel~fl'U?IlJI:J 1 tl11ru ~iJ(;)eJ-JI'll'Uli11lJ~~ n~11 LL~~\Pli'~'VI'!Jn{i~ I:J fl?llJI:J~ L tJ~ I:J'U 11'll'Uli11l.J tl1c;r~ • 
'OJ~~t1j'V111:J fl11el'4-rn~1-j' LL~~L~I:JLL 't'l~(;)eJ 1 tJ 

LL'U'lV11~n11el'4-rn~ ~el~L'VIlJ1~?1lJ LL~~LL'U1V11~n11L~I:JLL't'l~ 1~LLrl n11~VIvi1LU'U~el 

iJ~~i1L~I:J -vr~~elel'UlmJLL~~ ll.JeJeJ'Ul~u L~el L ~?11lJ11moff1fi~n~lJLth'VIlJ11:J 1~fl1'UVln~1'U L "ll'U n11~VIvi1?111 • • 
fl~ vr'IJ~~el L1u1'lll'i' LLYl'UL'rl'l"llel~Lvl?l~n Ltl'U~'U 

4) ~~m1tl1~Lii'Ufl11lJ~~'t'leJ h 

n~lJLth'VIlJ1t:J~tl1~Lii'Ufl11lJ~~'rleJL'OJ Ltl'UL't'IPI'VItY~l.l1nn11 L't'IPI'VIiQ~~elt:J~~ 69 L'V-11"1"111t:J~elt:J~~ 30 

hll'leJtJ~elt:J~~ 1 Cl1LLU~I'l1l.J1~~'Um1~n~1 '!Jn~m~n1~~'Utl~t1Jt1J11'l~ \PleJ'ULL'U'U?IeJ'UmlJ~elt:J~~ 66 1~~'U 

irut:JlJ~n~1\PleJ'Utlmt:J ~elt:J~~ 34 

m1tl1~ Lii'Um1l.l~~'t'lel h~iJ(;)eJ1~tJtJ?I11?1'UL VIP! n~l.JL il1'VIlJ1t:JiJm1l.JfiV~eJ~'1. 'U1~~tJlJ1n 1V~t:Ji1 
fl1Lu~m vhfiu 4.31 iJ.ffm?I'Uel~1'U"1J'U1V1"1Jel~(;]1an~1 LL~~~~'Ufi11?1VIL?Il.J1n:ff'U LL\PlLVII:Jfl11lJLL~1~~'t'lelL'OJ 

hl~eJ~tl-rutl1~ 1V~mu'V-11~ L tleJvr1~U1L?I'Uel LL~~~m~'U"llel~1~tJtJ?I11?1'UL VIP! i1fl11l.l't11?1'U hVi'tJ?IiJt:J 't111 i 
• 'U 



75 

LU'-18~1.:1~ 

n1".i'lh~Lijtifl'J111~~'\"'el 1~~1tin1".i..ij~ihln".i".i11 nci11L ih,111~i1m111~~'\"'e:l 1~~1'-l'lJ".i~ LEJ"ll'Wm~~'lJ , 
~1nm".iLoU1~111n~m".i11 e:J~"'.ti".i~~'lJ111m'litiL~EJ1nti 1~vfi~Ltltifi1Lu~mvhnu 4.10 r11111~~'\"'e:J h~e:Jm".i , 
..ij~fi~m".i11fl1Lu~mvhnu 4.14 LL~~~~~1L ~~~mn".i'l11 hl\J".iW1m".inum".iL1~tim".i~e:Jti f'i1Lu~mvhnu 
3.87 n1".i'lJ".iW1n1".itl'lJn1".iL~~tin1".i~e:JtiJti Lvi'U1Lifem1"lltl·:ln1".i~w.Jti1".i~'lJ'lJ~1".i~tiL'VlPI'lJ1.:1~1ti ~L~~'JoUeJ-:1 , 
nuL ife:J'VI1~L~~'-~ 1111'\X'!T n~n~n1~m ~~tiLL~~~a-:~-rti~~~'V'lG"lla.:JI'l1i.:~r1a11vb L~mi ;~ 1 ti".i1EJ1'll1'VI~ nm".i 

L ~~'-~ 1 'll".iLLn".i11'lh~~n~IL ;j.:~~".in~J'-~ L Uti".i1EJ1'll1LL ".in~'!Tn~n~1L~11!lnm".iL ~EJti 1 'll".iLLn".i11 ~.:~JtiL de:J'VI1~1n 
n1".i1-:5' EJ~U1111 L Uti mru~m~1.a L UtiL ;j.:~LJ".i~ EJ n ~;.:J81~~~".i~~'lJ~.:J111 n~ti na'll".itl'lJU n~n~1 fJ-:1 hl1vi L~EJti , , 
1'll1m".i1Lr1".i1~~ LL~ ~e:~an LL uu ;i1tioUeJ11~ L ;j.:~u".in~ ~.:~vh 1 -Hun~ m~111e:J.:J.n1'V'l m".i~.:~offa11~~1n 1 vi~ 'VI~e:J~1 n 

~ \1 'I "" 

LL 'VI".:Joffm.t~.f11EJtie:Jn 1 'll".iLLn".i111111 oH-:11'-1 , 

fil1tle.J~m'l1:5'~ 

1. Vi'Pitir1~"llti.:Jr1ti1'-~ 1 'VIli~ii~a1w.~titi".i".i11n1".i~ n"ll1mEJ 1 'lJ".i1W 

ii~.:Jvi'1ti~ LL~~vi'1ti~'lJ VJP!tir1~vi'1ti~ ~'Jti 1 ,qjn~11 L th'VI111EJ 1 '\Xm111~1~ty nu-J w.Jtiti".i".i11n1".i~ n"lJ1 

~1v 1 LJ".i1W LL"~11a.:~L ~tiii.:~r11111~1v-:~111 m111L~e:J~L tltiLe:Jn~n~ru"lla.:~r1ti~lrt~ne:Jti LL~~ Ltlti~.:~~'ll1e:Jti-rn,; • 
H ".i111ii.:~ci1~'Vle:J~m111 L ~e:J~.:J nci11 1 '\X'llti~ti,~.:Jl)~e:J 1 'll Vi'Pitir1~vi'1ti~'lJ 1l.iffimfi~~~~~ n"ll1mm~ ~ , 

L ~a-:~~1n11e:J.:J11L tlti~.:~~vi11 -H~1-:~mv~n'll".in 'll1n~1 m~'lJ1tin1".i~n~LL~tiL~'lJ'll1~ ~.:~Jti~~ 1 -H~n"ll1"1EJ 

~111 nci11Lth,111mLllL~tivi'1EJeJ~1.:J~~ , 

1) vi'1ti~ n~w~.n1'V'l".i111"lleJ.:J".i~'lJ'lJ n"11Lih,111EJiim111~.:J'V'le:J he1v'1 ti".i~~u111n L ~e:~-:~~1n~au , , 
1'iil'Vl~n1'j 1 oH-:11'-1 ~1111".im"tieJ1ti'lJ".i11 L'l!e:Jftvi ii" m"ti~Vlti~lJEJ L11ti~1111".iLir1~ n 1vi~1EJ ~1".i~tiL 'V1PIU1 L~ti eJ v v 

Lvi~".i-:1'!~ r1".i'lJt:i'Jti~elfl'J111'V1111EJ Lvi~ LL~ r11".i'll-ru'll1.:!~~ti 1 '\Xiim111~~ 1~ LL~~ L ~11"llti1~~1eJ n~".i 1 '\Xii"ll'-11~ 
1,ql~ti 

2) vi'1tin1".i 1 oH-:11'-1 n1".iL~EJn 1m 'lJ".iLLn".i11fleltioU1.:JoH1 L ~e1.:1~1m ,~~"vi'1ti'll".i~~'Vl~~"m".ivi1.:J1ti • 
"llel.:Jr1e:J11fi1 L~vim oH-:11'-1 ne:J'lJ".itl'lJn1".i-rti 1 'lJ".iLLn".i11e.i1ti~~".ieJ11 LL~t:i1vi1n1".i~~"e:Jn 1 'lJ".i LLn".i11".:1 1 tiLrl~tl-:1 

r1tl11~1 L~e:JiLL"~-rtieJ1ti~1r1eJ11~1 L~e:J{L~ tJ "il~vi11 '\Xiir11111".i1~L ~1 1 ti.rrti~tltin1".i~ti 1 'll".iLLn".i11111n ~.:J~ti ~'Jti 
n1".i1oH.:J1tivi'1ti~ti '1 iim111".i1~L~1 ~.:J.f11'\"11~a LL~~L~EJ-:1 ~11l1".imL~~.:Jt:J~Lvie:J~1.:Jii'll".i~~'VlG.f11'\"' 

3) vi1'-!offa11~ 'll".i~nauvi-w-H'e:J11" ~1~~1~~n 1'11Lci1"il1n~L~h~~n"ll1~1EJ m111L~e:J 1~mL~~.:~ , , , 
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1) m-su:JmL-w~~hu~-v 1~~l;111l1'St;~~~'Vi1LU'Ubtl'Ul;11'H'1~ ~vf1v1lil1L(;)vi'li'l~l;1v'U ~~vl1oUv\j~ 

~1'U~mr.:~f11lvv'U1m1 ~~'Vi1LU'U'VI'l!.:~~-v 
2) m.ll;1'S-sf1:W 2 G'i'l'U1~LLn -n'-vll~L ii.:~an'VI1rlv'Uoff1.:~~1n L~v.:~"il1n'lw.~'U5-s-s1lffin~~'Ul;1£11~.:~1tlvm 

fl 1\J .... D~ • 

'l'U m'S'VI1oUv1l~VI1.:1Lvm11'S LL~~~'UL VJviL il\j) L U'UoUv1l~~f1~1~f1a.:~n'U hlLL(;)n,j1-:~n'U LL~~L~v.:~"ll-v.:~r1Ti1~1l 
~ ~ 

"llv.:lf1'UL'U'U\I\IU'U~Ltl~~'U1tl hl:Uem'UVIv~ 11iffif1-s~l'i-v.:~m'Svmn"~~n"ll1~1~ L~v'l\11f11lv-:~11LU'U~.:~ , v 
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4.2 . ..ij~vi'1'VI'U.:J~e:J CD VDO 

4. 3. G1~1-:J'Vi'Viu.tlru'fl1~'Lili~il.ln1~~n"!.l1mEJ 1 u~1ru 
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-=:11. ~ .d U I d Q.l U I ILl c::6 Q.l ~IV Q.l 

5. f'l11l.lf'l~L'VI'LILnmnu'lll.l'li'L1"1Je:J.:Jvt1'1.JLnmnumi~~t'VI'Lin~eJm~~~t'VI'Linmm~a'LI~m~n~'Lili~~l.ln1~G1n • • 
"!.11mEJ 1 u11ru 

6. 1~'Liu~~l.J 1~~n1;;r.:Jii'Jtvh.:J'VI1 EJ 1 tl~i~1n~l.J'li'L1"1Je:J.:Jvh'LI 
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LL uufl'111l1'ttru~ L oij',i111tl'l~"'11na11uaa " , ' 
w L'l.:!L'ia'Liti~1A111'Vta1'4fl'lru a. Liia.:~ lil. EJ1'LI1li!Llil'i'lJ 

1. 1!eN ~ ilf'l11lJi~mL~~rn1lJ~~L~'Uv~1.:~11LMf.l1nu1w.~'Un11lJm1G1mmnEJ1u11ru 

2. 1!-v.:~ ~ "li1f.l'V11LL'U1'Vl1.:~1'Um1a'frn~1w.~'Un':i1lJm~EJ~1lJ1':irt"l11hh.J~mi1~lil~.:~ 
3. L11lii~Lt:.Jf.JLL'r1~1WJ'Un11l.Jrrl~nulf'l1 m'VI'U 8~1.:1\1 
4. ~mLuu1~~L'VIlJ1~~111'Um1Lt:.JmL'rl~1w.~'Un11111~nu1f.l1'U 

5. 1w.~'Un11l.la~ 1 ':iU1.:~1 'UoUli!~t!'U~n1~-:~~~~qJ'V11mL~~-vf.l1nm~~n~11 

n1'VI'LI~n1'ltl'l~"t11nq11uaa 

1'LI~ 13 fl.:I'VI1fllJ 2556 w \1a.:~tl~~n1'lflil11cW1L~m{ h.:~t'ia'Liti~1A111'VIa1'4fl'lru 

"" ~.:!'VI~ L U f.l'U 

11.00 - 13.30 'U. 

13.30 - 14.15 'U. 

14.15 - 14.40 'U. 

14.40 - 15.20 'U. 

~1'VI'Ii'1Lfl':i.:lm':i1~f.lmh1~a'U~ULL~~~lJ1'llm Lf'l':i.:ln11LL~~"I11L~'Um~uu 

LL'li.:~~L-ff1~111ii~m111Ltl'U 3 ml11~-vmL~~ aih.J11f.l~111n'U1'Ut11~L~'U 15m':i 
" ' 

15.20 - 16.00 'U 

(~mJ':i~'Vl1'Ua1'VI1'l11-:~'l~'V111.:~~1Lil'Uii~m'llJ) 

~'ltl LL 'U1'Vl1.:!1 'Um'la'U~n~1w.~'Un'l'llJ , . 
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ll1fl~'IJ1n u. 



'U1~?l1lEJ~ru 11~~1-rn 

B1~118U1~~1~~fl?l~1 
'U 

85 ~. bl1B~I"l'flr~ B. l1~u·th:nu ~. e:J'\J{;l'H1lu1i1 34190 
' 

1 'V11~Yfvl~'Vll~1'U 045-353-824 1 'V11~Yi'Vli1BnB 087-233-5399 

1 'Vl1?l11 045-353805 

Email: aruneekku@gmail.com 

tl-a::t;lum -aru nT:ivh:nu 

i1VIU11A-a~m-a1~v 
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1. l1l~U11fl1~ fl11l~CJ b~B~ fl11oWI'll'U11~'U'U?l11?l'Ub'Vll"lb~ Bfl11B'U-rfl~ll'll'Uu1111fl11G1fl'1J1mCJ 1 'U11tu 
' 

~'Uu1~mrubb~u~u ~.1"1. 2556 G1~~1u 1oo% ca1b~~~EJCJ(;i~ 8o) 

2. l11~'1111r~1~ m1i~c.~ b~B~ fl11oWI'll'U11~'U'U?l11?l'Ub 'Vll"lb~B?lU'U?l'U'Ufl111bm1~~m'I~'1JCJ1CJ~'U~ b ·vn~u(;ln 
' 'U 

~l.JB'U : mruPim~n l"l'U~~l.JEJ'U 1 ~1lbU~11~1~ bflCJ1~~1~'U1~ b~l~~n~ ~1~'U11111'8ii'U 1t1 (?l~'U'Vl{) (l'1L) 
'U ' 

II I Q Q.l 

~'a1111~V 

1. ~~111i~CJ "fl11oW\9ll'U11~'U'Ufl11~1ru'1l~~b~fl'V11Bi1n~a1~-r'Uu1fl~vlB~b~CJl SMEs : mruPimn ~~~l~ 
'U ' 

EJ'U(;111'1lu1i1 bb(;l~~~~l~l"l~?l~bfl~" 'Vl'U~1fla1Ufl~1'Ufltu~f1d111fl11fl11B~11Pifl~1 (?lflB.) G1~~l'U 20% 
' ' ' 

2. ~~111i~CJ bbe.J'U~1u1~CJfl11b ~11~nwn~ 1J(;lrh bb(;l~fltuA1'1Je:J~e.J~~Jl'rulf'i'Vl1~ m1vie:J~ b ~CJl1 u~u~B?ll'U 1~ 
'U 'U ' 
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nT'aU1 ~~\Jel e-!6H 1\J 1 \J n 1~'1J~::eq:u1'!l1 m~ 

1. fl1'j'\J'j::'lJ:Ul'll1fl1'H~~~hh::tJfl~'j::vl'U'll1~ '\J'j::lil1u 2549 'lJ'j'jtJ1tJt:-J~.:.!1\Jb~B.:.! fl1'jb'\J~tJ'U~VitJu , , 

'\J 'j::~YJ5.n1~'UB .:Jbfl'j .:.1~1 tJ'l.J 'j::~1YI b Vi tJ:U~ 1V!~'U fl1'jlil1 bb \J n.VmJm'l!~ ~ :u:: ~ ~ .:.~'\J 1 n:u til~ n ru b.:.~ ~b 'jl.J The 
~ ~ 

Twin Tower m.:JbYI~:UV!1\Jfl'j 'j::Vf'J1.:.1l'U~ 10- 11 ~.:.IV!1fll.l 2549 ~\ilb\iltJ.fl1fll'll1~~~'\J'j::tJn~ , ' 
cv cv c::t, ' 

~m'U'U~WJ'U'lJ'jVf1'j\'11M'l'j 

2. fl1'j'\J'j~'lJlJY11~l'll1 fl1'j'j~vl'U'll1 ~ ~1'Uf1Bl.l'Vi1 b\il B{ bb61:: b Ylflb \J b61 ~~1'j~\J b Yll'l fl~~~ 3 U 2550 'lJ'j'jtJ1 tJ , 

b\iltJlBfl1'jth~:U16lt:-J6loUB~6l~dB~~'U (An Improvement of Artificial Neural Network Models for Pap

smear Classification by Pre-processing Methods) ru ~fnlJ\J~ Ylflb 1..! b61 ~~'j~\JBl.lbflc;l1~'j~'Um~VIi1B 

'j::Vf'J1.:Jl'U~ 25-26 ~t']'tt.fl1fll.l 2550 ~ \ilb\il tJ ~flTU'U ~ Ylflb 'U 161 ~~'j::\1 Bl.l ~nc;l1~'j~'Ufl'j~ Vli1B Oklahoma 

State University , USA Monash University ,Australia lJVI1lYitJ1~tJb~:l..l1~ lJV!1lYitJ1~mYiflb 'U b61~ 

~'IJ'im~n~~n'<\1 

1. fl.~. - :iJ .tJ . 2557 ~'\J~fl'tt1~1\J 1BVi~'\J'j~flB'l.Jfl1'jeJ\il~1V!m'jlJ 1i.!~~V!l\ilB'Um1'1J51i1 lil11..!1'U 10 'j1tJ 
~ ' ' 

2. i1.fl. -~.fl. 2557 ~'\J~n'tt1fl1'j~ufi5'jn\J~tJ'j~nBum'j 4 ~~V!l'lil 1~~~ri Bum1'1J51u B1'U1\lb\l~ru 'U, 'U , Ql 

tJb~'B'j bb6l::l'l~~::bn"tt nu~tJ'j::flB'l.Jfl1'j ru bb'U1~1il1tJ1~n ~tJtJ . 6111 
~ 

3. 30-31 i1'W1fll.l 2556 "fl1'j b ~ tJ\Jb~t:-J'Ufl61 tJYJ5B~rlmbb6l~fl1'j1 ~A1U~fl'tt1 b ~m\il~tJl.lfl11l.l~~Bl.l b oV'1?i ' ~ 

AEC" .fl1tJ 11?i1fl'j~fl1'j fl1'j~WJ\J1~t:n'UU'j~flB'l.Jfl1'jb oV'1?i AEC 
~ 

Workshop AEC Roadmap 




