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v. 
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10. j;ft:ll'U~:UVlfl1'j!~[I'UfIl'Hn)'U 

f1W~1fl'1ml:lJfl'lffl9l{ mn1'V1tmil'Jl'VIfllw l~~ll'Jj':lJ'lfl~~TW'Wl 

11. i;lfJl'UfIl'ju15l1tlUtlfl'H~tlflWnwt~1~ih!'iJuv\'tl'lU1m~'il.l~tln1u.fl1'al1-.1UN,:!'Hi1fl«VI'a 
. ,'. ' .• "'I . V· ,'" . 

, 11.1 Ut:ll'Ufll'a.W'H'atlflU'nwt'Ulm-.1lfl'a'!l!fl'il' 

lh :l::t'VIfl'1 'VI fJ 1~dJ 'W 'lh ~t'VIfl'tmll9ll m J":lJ:lJlU~ eJ ~l9lu~::::lH'U~11 '11111 'W 1.h :l::l'VIfl'eJl9l 1,'nl1 m l:lJ:lJl• 
'!.h ~:lJlW 20 il~N1'W:lJl 1I9l fJ eJ I9l ff I'll fl JJ:lJ i'W 'lh:l:: 1 'VI fl''l.h:l::fl eJ 'U ~1 fJ eJl9l ff1'11 fll J":lJ tflll m U~:l::eJ 1'1115. . 


$II , • • 

f.ll9lff1'11m5lJ ~~\"l~'WI;h'W f.l\"lff1'11m5lJ~~I9lHlfJ'Wl9i' f,!l9lff1'Vi mllJ~.:J'VI~u~:l:al'vJi''W 1~'WI91''W ~'lfft:ll'Wfl TW 

1hH),uU'lJeJ'l'lh~t'Vlfl'1 'VIfJff1'W 1'I1W'IJ HH'VIfI! 'W !~~'lJeJ'l 19l'W 1eJ.:J !~'W'!.h ~t'Vlfl'~ f'U~l'l ~~19l:lJl flfl'h!~'Wt~l'IJeJ'l. " 

t'Vlfll'W l~~'l~eJtll'W flU I'Jm~~'U\llmh ~t'VIfl'~tll'W~i''U~H~~19l hhll'W'l.h :l::l'VIfl'~tll'W t~l'IJeJ'll'l'lfl i 'W l~u 
<u 

ffl1l1J"OUflilty'l11"1'l "lflfft:ll'W lh ~fleJ'UfliJ" i~ lJ'I1l1'V1fJltll'Jl'VIfl i'w 1~~ll'Jj'lJ'lfl ~~1'W'W ltll'W fff.111J'W ~~~19l 

'Ufl~lmfflI'J1'Jj'1~'W~1'W1'V1fJlfl'lffl9l{uma'VIfl!'W i~u ii'U'VI'U l'VIi 'W fln ~BI9l1JWcYll9l~ fff l'lt'VIfl! 'W l~~'I1~eJ. 
'W1I9lflJJmYl'l1 i''U<U'Utfl ~eJ'Wtfl'5l1] fl'il'IJeJnI l::::!'VIfl' ~'lt~ 'Wi.1fln fff l'l'l,lfl~ 1m1'W n:~'IJ'IrrucYIl9lftfl1ll~ii 

m1lJff1:lJlJ"fJ~"g;;eJeJflU'U'U 1!flJ" l::::ti'iJty'Vil~9f'U~V'W !ti:l~fffHl'l'lfl i'W i i:lVUi:lg;;'W1I9lmJ"lJ i~iT'Ui111l'Wfll5 
v , 

I'Jm~~'U1JrucYIl9liTmJ iitr~'lJeJ.:JlJ 'Vi 1 1 'VI fJltll'J 1'I1iiffflfJfll'W~'l~'W!!~:::: ffeJVlfI ~eJ'l n'Uu 'W 1 'VI H fllJ ~~\9l1Jru cYIl9lVi 

iifJrutlflllru~ Hands-on, Technology-based, and Professional 

v 

fllJ"'WI'.Il'W 1'!.I 5 ~Li'lfl''Jj'l~l 'I1iifl11:lJ!"1Wflnm!li 'W'U H'U1 'U'VIiT'W eJl" ri '1 ~i:l m :l::'VI'U~eJ'Jj'lJ'Jj''W" . 
ff'lfl:lJ Ui:l:l:: J"lfl'IT1'W 11'.1l'W1iJJ":lJ'lJeJ'l 'Jj'lJ'Jj''W ~.:J~Yh'WlJlth:::!'VIfl''WI'JJ'Wl i VlI'J1cU'VIi''Wl'llm!! i:l:::fliJilwwUllfl -nl 

~ q. <\J l:I I!I 

V 

1M'u 'W1'V1H fil5 'W1'.Il'W 1~1 'Wlfl'HI ~ fl" hi ffeJ~fI~eJ'l n'U fl U 'WI'JJ 'W 1f) U 'VI 1'1 ff'lfl:lJ ~ '1 iT'W fl U '!.It.:! o~h1'11 

_I _I "" 'I "" "" d' d"" 'I 0 '1 _I d' d' 
lJ~:::'Jj'lm 'lJeJ'llJ l::: l'VI fl'llfl11:lJ fflll lHl t'W fll 'j fll9l 1!fl n:::'11 m'1::: II 'VI O'}J::: t'W fil 'j 'VI H 1 'W t ~HJlJ5:l:: QO\9l V'l fl 

fl11:lJf<if'W ff.:J 1'!.I rio lJ1cU.:Jl'W Ui:l:l:: ffl:lJlJ" 01i'fl11lJf'VI1'l1'V1I'llfl'lff\"l{l'VIfl i'W h ui '!.I'WI'.Il'W l!'l'lfll 'W lt1v~!ll'W 
lUI q; '\I tV 


Sf • • 


flm:1wW1!~1l 1~ 'W eJO"lOU flll1iVl fllJ"!~ fJ'Wfll5 ffeJ'W Vii 'I1trWcYIl9lt;;11 'il1tiileJ'lo'W ! VlfJ oil!~ fJ'Wfilw'Vi 1'i110 
"U uu.· 'U U 

fffll'W'!.IJ":::m)'IJOlJ U ~~<JIlJ'Jj''W 'iI::: -nll11'o n'WI'JJ'Wl'l,lflmm 1'I1i'oaU]l'WU~:l:: ffllllJ m.Jlfl1111{:lJl'WI'JJ'W 1 

if.:Jflllun:::11'.1l'W1inlJ i~~ 

. 
V I QJ Q..I ;::t V V V Q ~ 

12. Nt"Ifl'a:::'t1'U'ill fl"Utl 11.1 Ut"I::: 11..2 Vltlfll'j'WVllUl'l1t"1fl«VI'aUt"I:::1ll11lHfltll"UV'lfl'U'n U 11 fl'il"lltl-.1lJ'I111't1t1lt"lti 

12.1 fIl'a,"f)I'Ul'Hi1fl~VI'a 

Q..I 
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12.1.2 ~l'IlM'lJtl1'J lh ~Lih.J flWfIlW !:W fl1'.i ~1'Itl1'J fffl'l:l Hl1lJ'I1 cifH;Y~'J 11'1 tllJflnlJfl1'.i'lh~n'W. . ~ 

Q.I ,r 4 

'I1"fl'il~'JVtlVl~VL 'W V-l 

12.1.3 lJflU LvilJ'I1~mH'U'J1t11'lf11 M'!'I1m~ fflJVd1-l_ff~1tfflJm~v1M'ffVflfl ~v-lnutl1'J _ 

. li.l~tI'Wtti.l"-l'm-lff-lfllJt~'J'I:I]1~l)U,,~t'VI~_1~ 1~ul~fffJ1'WnnrutJ'il~~'W .- .. 

12.1.4 lJfl1 'J i.l 'j ~ til ~ it 1;1 ~ ~~'W 1'11-aflffm YIfl-slI 1 fl tlH'VI H fl W1~1 'W ff 1~ 1~t~tJ1<UV -l 'il1fl 
<:u q <:u q q 

. 
.c! Y Q.I V Q v 

12.2 fl1UUfltl1'U'f}"lfl'U'Vfl--!1ifl1)'U'f}"ltTtll1J'I-.! 

Q.I (V Q ().I~ e.Q dt: Q.I .c1 

tl1'j W~ 'W 1'11" fl 'il~ nff1m 'jlJffTi;Yfl'j lJ'I11UW "YIfl ffl'U 11'lfl1ff1m 'J lJ Imv.:J fl" 'il1'ltl1'j t'j tI'W tl1'j 

ffV'W 1fltl1~U 'W 1'V11.:J1'W fln ~WJ'W l~ltJ~'W '!jn'il'Uv.:Jf]W~1ff1m'j lJfflbl~{ ~.:J!,.j'W Nftfl1jwcfi~l'wfl'lJiiu~~lJ 

flW'!j'j';ilJ !~tl1'lflru um: lJ1)nmUntlliu1'lf19fW lJtl1'j~WJ'WllMblVflfl~V-lnUtl1';iLi.l~tI'WHi.l1;1.:JL'VIfl1'W 1"fj
• u 

It''~ ff-lfllJ t,.j 'W11fl'l:l~il iiu~fl1'j tt 1;1~\!';i til lfl.n 'VIl'4'lh~ ~ 1~'W '!j ';i'j lJ U1;1~~.:JU 11'1~VlJ ~~'Wl'W1flm'jlJ 

~l'Wl~tll~VU~tl1'j'lflJ'lf'W 1fll'Jrill'J'VIflfl~1'W1~tI 'W1~m'jlJ ~~i.ln~'I:Ii u"~!'VIfl1'W1"fj flVUff'WV~fl11lJ. ~ 

. . . 
<V V' <4 'IV V 4 ct ~I ~ .c!\ .::!i 4 V

1.3 fl11lJtTlJ'Vfl--!1i fl'U'H i'I fl\lVl'n)'Ul1!1JVltTt)'U A'Uf! w~1 ill f!1 'If18'U'UMlJ'Hl111t1li'ltl 

fl11lJ ff lJ '11 'W .fi 'U V~ '11 -afl bY.. fl 'j U " 
'il ~ '1 ~U.fl 1;11 fl 'j 'i 1lJ n'W 'j ~ '1111 ~ '11 1111'.1 .:J 1 'W i. ~u Ii bY 1 'U 1 

1ff1fl 'j 'j lJ tfl ~ V-l fl" bY1'U 11ff1fl 'j 'j lJ Vfl. bY 1 '11 flU U1;1 ~1 'VI 1'.11 citJt'VI fl1 'W 1"fjH"~ ff'l1l'V1 tllflU 11" ~ 

MeNi.liiu~fll'j.'U V.:Jffl'Ullff1m 'j 'j lJe;JflbY1'I1fl1'j1'WH'U'W~fl1'j ~WflUUu!!!:I~1ff1m ';ilJtl1'j Nftfl U"~UH1'lfl 

tIflfffl£i lbYllJ 1'j tm~'VI~tiJl'J'W<UllJlJ'I111'V1tJ1-atJ11'1t11M!~'W i i.lfl1lJ<UflU.:JrlUfll 'Jfffl'l:ll 'j~~UUtilcfiflfffl'l:l1 
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d 

'YIU1~'t1 2 

1.tJ -l'llflll fll11ltTU1WUt'l~l~fltJ'i~ty~ft'IJ8.mKfltyVl'i.-' 

1'1 1 £1fl 1) 111£1U"~'Vl'1llU 1'1'1 Hl'l1U fll) mlflUU'UU"~1Im l~'YI'I'll.:nfnfl))]J 1'1 £1]J]J 1V1 ) .;I1'W fll)fffl'l:J 1) ~I'I U 

. . ~ .' ~. 

1.1 'l1¥'lftyl'litl-1Wilh\iVl'i" . . 

tl'!H]J'I11<Uru cYll'1~ii 8'1flfl11]Jfm'l~nfl'l:J~1 'W fll) Itniltyfi1~ 9f'U4'eJ'W 1 'W 'l,f]J'1t'W!!"~tJ\Pl fflfi fl))]J 

~ ,QQJ Q.I 9J .t:::\, t/ ~ ,.. C! 11:9 (V 

~ 

ff1fll,'l 

o ov ov 
1.2 fll1UtTlflqf'IJM'YIt'lfl\lVl'i 

fi~fl ~\9l) iff1 fl) ) ]Jff1ffVl)]J'I11Uru cYll'1 tY1'tIl1'1t11ff1fl)) lHfI f eJ'I fl l,'l 111 'W fi ~fl ~VI)~ N~VI'4l! l,'l1 fl) ~ 

riflru• ~fl'l:J ru~m]JiH''1ttu1fll) N~VI<UW cY1 fl'Utl'lmn 1'V1£11 ~m'l'1f11u 1l,'l(i) l'1t]J'IfI"~1'W'W 1 ~ iiflw ~fl'l:Jru~ u • 

Hands-on, Technology-based, and Professional 1 1'1 £1'il ~!lI'Wfll) ~tl£1tll'l<Uru cYlV1~ ff11~ 'il 'il1fl]Jfi 11'1'1 £11 ~V 

. 
w. w 

d.
1'I'1f11U 1,,(i)1'1t]J'Ifll,'l ~'I 9 1111'1 9hii~fI'l:J:;;lliitlI1l'W~'W;n'W1'Wfll)tltlf)1I'U'UeJVltYlfim)]J lIa~tY1mHl 


"'> " Q "'> ~"I'l31 "1 31 "'> 
1tml~fi Ul,'l:;;'WlN"fll)1Iml:;;'H llJ l'1t'll'W II'I'ilH 

V ... I J IV 

1.3dVlQU''i~ty-1f1'IJ8-1'Y1t'1fl\lVl'i 

1.3.1 l~eJN~VI]Jfi 1<Uru cYlV11ff1fl))]JffltYVI{tY1'U 11'1t11ff1fl))]JlflfeJ'Ifl,,~iJfl11]Jfflm) (11 'Wfll) 

Hnilum l~9f'U4'tl'W 11'1£11~'H~mll)'I'11'11ff1m)]J fflm) ml1Nt:lfll)1lm 1:;; 'H11hmflUUUYl H1ff1m) ]JIm:;;
" 

uniJuJ'H l~9f'U4'tl'W1 'W~lUI'I'1f11U 1aUi11'uo«.!JfI]J nl,'l::all'W'Ufla 1fl)~ff1H ff))flNl,'l.!J 1'W'W1V1fl))]J'I'11'1~1U 
" q 

1ff1fl))]Jlflftl'lflaVl tlU tY'W eJ'I fll) 'W'1lIU 1tJfltYl'Hfl)))J.f11£1 i U lh:;;I'I'1ff 11'1 m'im 1:;; tJVI tYl'Hfl)))J i'WfJlJ.f11f1 

1.3.2 t~ tlVl tl 'U tYU tl 'Il'itl'W lv'Ul£1'UeJ'I i'.;I i'W fll) ~ 'IIff~]J111'ii 'I'1i' 'Vl fJ 1fl) '4 fI fI" ~iJtl'l flfl 1 1]J f 

fIJl)JtYlm) 01U'I1U1~mm:;;'W'1lIu 1'V1H~l'U1ff1m ))Jlflftl 'Iflatm:;;fl):;; 'il1V 1 tlfll ff'l'll'lfl1) fffl'l:J1):;; ~'UtY'I... 

~'I'H ~fltl'm 'U tl'llJ'H 11'1'1 V 1 ~m 'I'1f11 U h~) 1'1i~ 'IfI" ~1 'W til 'il:;; IUU 'I'll 'Itfl f tl'l fl" tlVl fflfifl))]J ~ 'I 'il:;;111 U., . 
• w • 

'H~fltYm nN~fl'Ufll,'llm '1 rriJfl11lJff1m'J 01'Wfll)e:Je:Jflu'U'Uum~1lml:;;M'I1'1'1'11'l~1'Wtfl1e:J'I.om fHl fl11lJ!e:JU 
... . 


Ul,'l:;;f) 1)N~VI i rrVle:J'UtY'W tl'l ti'Ufll)'Urlltll'l1'Utl'lmfltJVI ff1 'Hfl))]J 'l'W.f11f1t'H {1tl11'1 m'Q'Vl1~i!m.ltJVlff1 'Hfl)) lJ 
• w 

mflt'Hi1e:Jnl.h~fltl'Uitl~1£1 tJVltY1'Hm)]JN~I'I9f\'H,'hu tJVltYl'Hfl))]JVt~fl'l'1Hli!m{ tJl'lff1 'Hfl))]Jfll) mb 
w 

11lNl,'lN~VI'V1Hfll)1fl'l:J VI) U tlfl'ill fli'j V'lii~ll)~fltl'Ufll) 'UU lVlfll:l1'1lm~'Uu1I'1ae:J]J Ut:l~1tl'l'Hn'il'l,f]J'1t'W 

1.3.3 t~t)'W'1ll'W1'Uflmfl) 'Ue:J'I]J'Hl1Yl£1l~m'l'1f11 'W 1"il)1'1t1J~fI"~lUUl 'l11'iifffIClm'Vll'W fl1) 1.ofJ. 
• w 

u,,~iifJru tY]J<u~n ff1m) tl tYiT'Uff'l1 'W~'I'11ifflffl'l{flWW'1lIUllJ 'I111YlfJ1~fJ~'11U~1U flT:i ~l'Ifll)fffl'l:Jlfll) 1~fJ 

tm~fll)'U~fll)1'1tlfll)~"l;f]J'1t'W 

http:1'Wtfl1e:J'I.om


9 

1-.3.4 t~t;Nmh!1Jmnfl)Gh1iJrn111f1l?lll~11iJn'ilij i1(JilJfl1)fllJ fl11'ufmJ'j 'i~lJ1tH i M f{111'1.w1tlV 
. q q ~ 

tff11 tl ff1111 'j (Ittf{iI ty 1'1 1<tI1(J 1'1 nfl fl1'j 11 i:l~ m I9J Ni:lU fi,j~ 'i llJ <tI1(J1'I n fl1"l$1~ iJ fl1 'j 11'i UNlJ Ui:l~ fl11J fillJtl V1-3 

.d: 'Cf SI Q Q.f .t:f _~ ' ... 1 tv d .::::! .a1: 

. 'j tl1J<fJ tl1Ji:Jf -3 'iJ~ fltl! MtfWINi:l ff11 Q'YI1i ~ 111 t1JTH 11 1(J tl (J 1'i lJ'j ~1'1 (J1?l) 1~U 'j 1UCl~ 11fil tufll'Vl filtu 1i 'j 'jlJfl11lJ 11 

'j~l'U(J1J1irm>11111~f.)i1~6ff'ill~fl1111'lJiJlJ '11 JlJ r~ (J'jfl1111 riru flilJ 'iJ 'j 'j t'J1m~VHn'l~fl1111f1J Nll"l$tl1JlPitl 
. , . " q. . '., ' 

v,d, . ll.I . 

'I1lf)'YI.U~~ff'i.fl1J . 

- Uf1JUH'Hrrflff~)
• 'U 

1ff1m)1J'fl~~'ifUilMiJ 
111\9l'j~l1lJ i~~lfl'".h~ ffflf.) . 

{h'HlJl?l 

- j1V'lllJHClfll'jllj~liJlJfl111JVi'l'V'lf.)h 
~.., ~ ~ ~U ~ 

~tl'im)'lJtl'i~ )~fltl1Jm)1l1lJ llJmj l~,jtucY1~'lJtl'iffmlJfftlllflCl tl'i flU fl111J ~ tl'lm 'j 'U tl 'i 

t'YIfltlJ tCl~tfl~tl'lflClUCl~t'YIfltlJ tClfJ U'j~fltl1Jm'jU) ~ t'YIffU i:l~m) tll~(JlJ ItUCl "I 

m'jHft~ - fl11lJ-W'l'V'ltl l'iJ llJl1fl'l:I;;;;fl1111r t'YIfl1lJ lClfJ 
" 

fl1111ff1111'jtlllJmn11'i1lJ'lJ tl'l,jtucn~ 

11lvm~vllJ'j~~1J~ 

-lll111tu 'lllJ1Jlfll)1"l$lfll'j IPitltJ1'iJ 1'.i 6 

ilJ1'Irrflff~j
'" 

0' 0 !II ,0'U'j~ffum'jtu 'iJ1flflWYllfl111Ji Ufltl'iflm flltllJ tlfl 

'YIl'l!'YIflllJ li:lfjUi:l~llfi1J~'iJl'l - tJ1'i11'.i6ff1vllfi,j~m'jl9i'tl'iiJ 

11Jf1Jjtl'l1"l$1~'V'lllJ ff1'lJ11"l$1~fftllJ 

llfi1J~ )Workshop Certification) 
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I!".. 

. 
..-:I 

lUll\il't13 

".i;;;:'U'Ufll".i.u\ilfll".iiifl1:n fll".iAl&ihtlfll'nm;;;:li11".i:Jtfj"''J''IJ~~'t'iilm;rflj
, 	 'lJ 

v '.-d 
1.n~'U'Ufl1j'il\ilflljflfl1:l1 

'~':i;;;:'U'U'Yl1fl1fl l~!'Ji'W 1 Ufll':iffmmtU'lVvmtJ'W 2 fl1flfll':ifffl1:l1tJfl~ cIt'l 1 fl1flflUfffl1:l1 ij 

':i~!'J;;;:rHnffmn'liuv!'Jfl':h 15 tYtJ~l'M :lJ1111'Yl!'J1c1!'J'1 V1'1HiI~fl1flfll':iffmnq~~fl'W cIt'ltil'Wfl1flfll':iffmn~ 

1liir'l19'U i~':i;;;:!'J;;;:nft1ffmn '1liUVtlfl'h7 tYtJ~lt!l~!'J'M!~:lJi'1 l:IJ:Jfluffmni'WulVi1;'l;;;:':iltJ1"l111 ML'vhff'U 

fl1fl fll':i ffml11J fl ~ 
v ~ v 


,1.2 fllj'il\ilfll".iflfl'lllf11iUI~Pt)U 


"" , i";elIIl).1 ,,<v '" <> '\'1"" " , " ...
'1JVt1111'W~\VI1,;j"l 	 111u'W !u~1:IJ'1JV'U,;jfl'U:lJ1111'Yl!'J11;'l(J~'Ylfl ~'W 'W':il"l1:IJ,;jfl1;'l1;l1'W'W111~ltJ 

fll':ifffl1:l1':i;;;:~'UVtll.~~ffmn l"I.ft'.2550 U1;'l;;;:,j'vV,;j19'U~tJ':i;;;:fllrl!~:IJ!~:IJ 

'd 

" '1:IJ:IJ" 

2. flllAWUUfll"milfl~flj 

2.1 	lU nl;l1 1UflTJA1&'UUfllli1UUfll1tft)U 


& .d 

2.1.1 fl1flflUflfl1:l1'Yl 1 

& .d 

2.L2 fl1flfll':iflfl1:l1'Yl 2 


V"> vv~ 

2.2 flWtf1.J'UVI'U8~N''Ulflfl1:l1
Q .. 

2.2.1 ,11th fln fffl1:l1':i;;;:~ 'U tJ1fijtl,j11fl1m nJrll ~~ ':iVW cYI~ ~1'1J11"l111fl1m ':i:lJtfl ~V,;jfl1;'l 

1fl1mnl!f11:1~':iU1;l;;;:~1fl1l"11ft'lm':i:IJV111U U1;'l;;;:I11~VflW1WJ~tJ~!'YitJm"h l~tJi~f'Ufll':i~'Ol':itll.l~lfl
q, q 	 • • 

fltll.;;;:m':i:IJflWIJ111Ul1c1fltt~':i 

2.2.2 ijfltll.. ff:IJV~~'W~l:IJ,j'VV~19'U :lJ1111'Yltll c1tJ!'Ylfll'W h 1h l"l1:IJ,;jfl1;l~l'WlJ rh~ltJfll':i fffl1:l; 1'W . . 
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OJ"'! V 
2.3 iftyl'll'tl~FI'Uf)flf)'H1U'H1!'tI1 

anffn'fll~fllf)11'O~!.ulf'Um)ffn'fllffi,.jiMuiU1'il~!lIUanffn'fll~1;ht~'Otl~ww1f)~'1uUm)ffn'fl1
. U u u 

OJ & .d 0 <:f & \IJ. 1 91 ':'1 .J :M \IJ 91 ~I •

2554 u"'::Unfl'n'fl1Vl~1!)'ilm)fI'n'fl1t1JLtmmmJlJC)$,:j~llmmWn1Jt1JM1VVn tf)!1JU 2 mpJ 


Q.I ~ 0 ~ ~ OJ ... IC\ .d i ~I ~ d ~ 91.d
2.3.1 unfl'n'fl1'V1~1!)'Om)fI'nU1':j::f)'U1J)WW1\9i) U1JnUfI'n'fl1 2554 'il~11'W'Ut'O~1JWM1f)1'W 

, '.' . ..., '~ ., ~. '", '. ~, ~'. ,. . .',' . '.' , ,,' '" u"., 

. . lh~ tl''Uf) l~tUn i'J jl i,:j iu rW6,:j 'OlnM ~f1\!\9i) urw''W n1 j ~·~rmiJ'Uttfl.~'m,'il 'O~t1) ~ ff'U11\:y'Vf1<1l1'Wfln'U~ '111) 

1flHm)M~~m) t~ fJ'Wfu\:yM1'il1n fffl1'UtI)::n~'Um~ 'il~~ 
... ~ .d 0 d & ",' .1'" "" \IJ.I 91 ':'1.1 :M '" 91

2.3.2 'W nfln'fll'VIff1t) 'ilm'.ifl'mnnf)'U1JHY\:y1\9i) l1Jtt"'1Mmtl1J 'O~1J)::; 'ff'U1J\y'Vf 1t'.iCN fl 11111 

dUi1'W~tfWt~ fJ'WV-ilU1J1U1'W vh'1 ,f~6,:j'VI'U'V11'WiM:U 

, , v 

U'W1'V1Hm'.i~1!U'WnTmfli1\yM1~'~mill1uM1<U()~rhmJ1 'il~~ltU'Wm'J~,:jiJ 
, v 

2.4.1 .ijf)1,fi'i() 1'01) v~t1~n'fl1t1)~~ l'<M'W ~1i1f'U1t'W::11111im) t~ I'J'W 'J~~'IJ~WcY1\9inn'fll i ~tl'U 

'l!nnnEl 1~fj'~hii'im'ill'J v~t1~f)EI 11VlI'J1U'W'W 11 

2557 25592555 2556 2558 

10 10 1010 10 

10 10 10 10 

)111 20 20 20 2010 
o <lI & .:::t 

'01'W1'W'Wnfl'nEl lVl 10 10 1010 
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2.6 ~1J'lh~lllW 
_I V',

2.6.1 	~'lJ1J':i:;;lllW':iUJ'm ('MU1D : 'Ul'fl) 

1~~1J'ib:lJ1WflW·:;;1ff1m·nJfllffi"l{ lJ'Y'I11'VlUl?1tH'Vlfl1'W 1ftO'jl'l1lJ-3f1ftal'W'Wl1i"l1J 

" rlll~~ ltf1'W fll'H.j~i"l,jW cYli"l1'i UfI'W I'i ull \9l1mltJfI:;;L§tJi"l~-3ii 

2555 2556 2557 2558 2559 

20,000 20,000 20,000 20,000 20,000 
I-----.-.--.----------f----+-------+--.-----+-----1------1 

50,000 52,500 55,000 57,500 60,000 
----b----,--~-_+ 

70,000 72,500 75,000 77,500 80,000 

_I " . 2.6.2 	~'UlJ1~1l1W':iUl~lU ('MU1U : 'Ul'fl) 

1~nJ'lb ~lJ lW 1'1 w:1ff1m llJfflffi"l{ :IJ11l1'VltJl?1tH'Vlfl1 'W 1 i:lOl l'l1lJ -31'1 fI al'w 'W 1 1 i"ltf 

" 
rll1~~lU1'Wfl1lM~i"l,jWcYli"ll9if)fI'I.JI'if)t1 ('1ni1tJ: 'Ul'Vl) i"llmltJfI:;;LfltJ~~-3i1 

':ilDfll':i 2555 I 2556 2557 2558 2559 
.-. 

'" '" 21,000 22,050 23,153 . 25,5251-3'WLI'lf)'W 24,310 

• = 
5,961 6,209 6,470fI11ffi"l 5,725 6,744• 

rll1~fftllJ 12,600 13,230 13,892 14,586 15,315 

. 
f11i"l U'UlL'Vl'W 14,725 14,961 15,209 15,470 15,744 

rll~1-3i1f1'j11 1,525 1,551 1,579 1,608 1,638 

"" L-3'I.Jf)l'Il'I'W 'W. . 4,725 4,961 5,209 5,470 5,744 

fflUllWtl1i1fl.. 3,150 I 3,308 3,473 3,647 3,830 

.J 
'.lltJfll'J f)'I.J"l 840 882 926 972 1,020 

':i111 64,290 66,904 69,650 
/' 

72,533 V 75,560 
. ~-.-. 

/. 
/' 

/' 	 // 
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. hrri.nufitli:ln,~n111rrtaJl~tlTIWl 1-
1im1I\l1miim1ll~"iw.f;'ri~j'ij .. 

~m"YI 8aLA. ~i _ 
d ~-J-2.7 'j~lIl1fl1'H1ffl'l:ll I ~_ 

!~'W J~1J1Jn1':ifffl'l:llU1J1J ~tH1 (lU U);l~!~U i '!J~l11.jj'tJil'~~~1l111~'hwHlmVlflll.J1 );lfjJl'l111~f1(1 

..' 2.8 fl1'iAnDlI16'U'"U;r.in~'ilfJ1'lf·lH1;1'~fl1'jil~n~!iiri'U,i£iu~l}Jtll'il:hIU~UfJ 

1~'WL'!J19l111.jj'tJil'.:J~1J1l1111V1(f1~mVlfl1Ul(1fjJl'l111~fI);l €i'1'W'Wl ';h~'J(fflnffnfJ1J~~1Iil'tI!cYl~ffmn 

'I'l.ft'. 2550 !m~.jj'mJ~~1J~'!JJ~fllft'!~l1!~ll 

v C'i/
3. 'I1iln~Vm!il~01m'jUI!;!U0'U 

11 ~ml'l9lJ1ft'lm 'jllft'lffl9l'j1l111,jtl!cYi~ff1'1n1ft'1m Jl1!flf tJ~n);l!tly,UH)Um'I'll~Bfj'W n U1I1I fl.2 ~ . ., 

iM'r1'!.jj'lffmnffflEln1(11'l11U(1~1'h1V1(f1{l'l'l'Wlh111 36 mi1(1fll9l ~~'!J'j~fltJU~1(//111V1(11{l'l'l'W,j 1211'ih(l.. 
n~ U(1~ffmnJ1(11'l11Vfl hj~tJ(ln';h 24 m,h(lfl~~~Uflfffl'l:ll~ 'il~ff1!~ 'ilfll'jffm:J1!~'Wl1'ti 1 il'tI! cYll9l 'il~~tJ~ 
~lUfll'jth ff'W tJ f-HH1'W1~m.itJfltI!~ flnllfll'j fftJ1IU);l~l~(lU'l'l~~);l ~ 1U1'W~'!Jn'J111Vl1~1'l11fll'j115tJlnffn 

Vl1~1'l11 fll'j 'j ~~11 'l11~ 'H5tJ'j~~11 'W 1 U 1'l11~iJ~afll'jVl~fftJ1I fll'hll~1~'!J 'j ~!Vlft'~111 tntl!cn~ 'H ~fl ff., I9l 'j ih'HU ~ 

3.1 .ull!1l!'I1U·;lUn~'jlt1~1;10V1'11nn~~'j UNl! n (U1I1I n. 2) 1a-hY0fJnl1 36 'I1lhun~ 

3.2 If1'j.:Jujl·mnniI~'j UNl! n HlI1I n. 2 
'" 

27 

I """" "" 9 'H'W1(1fll9l3.2.2'H111V'11'l11mtJn 

3.3 'jlfJl'lfl HNl! n 2 

" 3.3.1 'H111V'11'l1l'U~~1I 27 m.h(lfll9l1M'ffmf11'l11~~~tJL'!Ju 


30019501 
 3 (3-0-6) 

Methods of Enginee!"ing Mathematics 

3 (3-0-6) 31071502 

Mechanical Engineering Theory 

31071503 fll'j tJflml1l'UL~~U'W1fiV'liu .:J1U 1ft'1mnl!fI~tJ~ fl);l 3 (3-0-6) 

Mechanical Engineering Conceptual Design 

Computer Aided Mechanical Engineering 

31079501 fll'j1J1'Hl'jlf1'j~f11'j1ft'lfl'j'j11 - 2 (2-0-6) 

Engineering Project Management 

• w~ _I d 
31079502 nn11(lU l uty'H 1 'illflu 1~ff1ln l1t1! ~~ ffl'H m 'J II 1 (0-3-0) 

31071504 3 (2-3-5) 

Problem Based Learning from Industrial Experience 
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12 (0-36-0) 31079599 

Master Thesis 

" :?.3.2 nlJ1\P11'lflt~flfl i,UUfltJfr:h 9 1:1,.hl'Jfl\9l1..rt~flf1ffm:lltVi[l-!lfl~:lJ1'lfltfiI'J1~-!l~fl1t.1u 
" . . . 

(Design and Machinery Engineering Field) 

3 (3-0-6) 

Machine Design and Analysis 

31072502 fllll1 \PItlfl1JU~~ fl1lt.ll:liJ'U!fI~fl-!l~OJ fl~ 3 (2-3-5) 

Machine Testing and Evaluation 

d' d ~ 
31072503 fl€lftltl\9ll'lf6-11U'lWlI'U\1-11 3 (3-0-6) . 

Advanced Mechanics of Solids 

31072504 3 (3-0-6) 

Mechanical Behavior of Materials 

31071505 1'1l''VI''U I'lmal:IJ'UI'l''U HW1ft1 OJ1:IJ 3 (3-0-6) 

Finite Element Method in Engineering 

31074501 3 (3-0-6) 

Advanced Dynamics 
OJ. ~ ~ Q,I " 

31074502 fllltl'U tl:::ll1fl'Ul'lf~fl€l'lf'U \1-11 3 (3-0-6) 

Advanced Mechanical Vibration 

31074503 3 (2-3-5) 

Modal Analysis 

" 31074504 flllfl11JfJ:lJfl\9l1'UmloU'U \1~ 3 (3-0-6) 

Advanced Automatic Control 

3 (3-0-6) 

Dynamic System Modeling and Analysis 

31072501 

31074505 

31072598 

Selected Topic in Design and Machinery Engineering 
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(Design and Manufacturing Engineering Field) 
J' 

31072505 	 m:::1J1Ufl1jf,fi!I'I'I1'U1;l-l 


Advanced Manufacturing Processes 

, J', 

. 31072506' ··j:::1J'Ufl1mi!I'I'I1't.lff-3.. 

Advanced Manufacturing Systems 


31072507 


Tools Design 


31072508 


Machine Tools Design 

J' 

31074504 fl1jfl11JfJ:l.r51'11ua~'I1'u1;l-l 


Advanced Automatic Control 


31072509 


Polymer Processing 


31072510 


Plastic Mold Design 


3107251 I fl1j~ltltl.mtl:::fl1j1tf>l'il:::MfI'i:::1J1Uflljullj'i1l1ff~ 


Material Processing Modelirg and Analysis 


31072504 'VIq~m'i:IJt~-lfltl'\ltl-l1ffli'J 


Mechanical Behavior of Materials 


31071505 


Finite Element Method in Engineering 


QJ9J4 	 ~...:-::. 

31074598 	 Ml'1ltlmtl flYll~ fl1'itltlflU1J1JUtl:::lff1mj:IJfI Uf,ftll'l 

Selected Topic in Design and Manufacturing Engineering 

(Design and Thermal Engineering Field) 


31073501 


Design of Thermal System 

4' .. 

31073502 	 fI fiffl(1'I'I'i'lltl~1Mfi'l1''W1;l'I 


Advanced Mechanics of Fluids 


3 (3-0-6) 

'3. (3-0-6) , . 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

l 
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31073503 

31 073504 

31075501 

31073505 

31073506 

31073507 

31073508 

31073509 

31073598 

Computational Fluid Dynamics 

(liJmill''Yll~fl1111reJ'WLtHl'W1fi1m':ill. 
Thermal Equipments in Engineering 

':i~'uiJfll':i111fl11illgiAH1:!::iJ1tJmfllfi 

Refrigeration and Air Conditioning System 

fll'HNl1'11:0 

Combustion 

Bio-energy 

Solar Energy 

l'Vlfll'W 11:!tlfll':imJ!!'M~ 

Drying Technology 

fll ':i1!fI ';i 1~M!~~1'i11{;\'IJ1'W fll':i ri 1m'Ylfl1111reJ'W 

Numerical Analysis in Heat Transfer 

iJ':ilfl,fJfll';i ill' fll':iriltJ 1(l'W 

Transport. Phenomena 

Q.f9J~ ~" 
'H1'IJm{;\ (l f1'Yll~ fll';i(l(lfHttl'UU1:!:t:1fi1m':i llfl11ll':i (l'W 

Selected Topic in Design and Thermal Engineering 

3 (3-0-6) 

. 3 (3~0-6) . 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 

3 (3-0-6) 
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3.4 fl1u/'HlJUI'll6-l'j11ff'jlfJ1'1fl!m::'j11fffl1'j.j)~i1hH!~fJU 

3.4.1 fl11lJl1lJ1V'UV~',i'H(fnV1'1flFDVVGYXX 

q q ~' .. f tI
,J flru~mm'J.lr:;nj)q~~i'H'l1Jft'1ff\PI:J " 

" , 0" ", "" • • " 

2 flru~'1'V1(1lfflffl'l'HW::::n'lfl At.! 1~~fl1:jin'ElI'l'l " 

"" 0'
3 flru~1fflm'llJfflffl'l'l 


4 flru::ffmJmnm~~m;ntJl'lfJm'llJfflffl'l{ 


5 1 'VItJ1ii'm'VIfi1'W 1~~Um;ff111'V1tl1n1'l 


6 ff(nu'W 1 ~fJ1 'VI fI 1'W1~~m1:l1'l'l 


q ~ .q _I C 
1 flW::1J'j'Hl'j '.i'jfl'i)!lt'!~ftt'!'Uftl ffVl1 

1 ffl~J11tl1)1Jty;' 

2 ffl'Ul'lJ~m)1finll 

3 ffl'Ulff,,'lJfflffI'l1 

"" 0'4 t1'1'Ulffn1:l1ft'1ff\PI) 

2 flW::::1't1fJlftlff(ll{Ut'!::::n1fll'Wl!;l~fl1'jmll(ll'j 

'" 0'
2 ffl'UlJ'VItllfflff\PI'l 

3 t1'1'UliYI'l1fflt1'\PI111~::'lh~m 

"" d
1 t1'1'U11ff1n'l'llJtfl'lV~n~ 

2 ffl'\n1ff11l)'llJiVHh 

3 t1'1~J11ff11l))lJ lt11i1 t1~~E~tnflft~lJ 

4 ffl'U11ff11l)'l lJ'iJ\PIffll1tl1'l 
<! 

4 flwd~!;ltlm'jlJUt'!::::f;ltll'U(llfJf'l'j'jlJftlf;lfl'j 

1 t1'l'Ulff£'l'lJIl)'llJ 

2 ffl'Ulff~ltJI'lVn))lJ 

3 ffl'\lltl1)~~nU'lJ'lJ 

4 ffl'Ult'VIflt'W1~fjffmJ 
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-

5 1'l1fJTi;rfJn1fllulo£hm~"'t'il'l1f.llfl11 

ffl'Ult'VIfll'U 1(1~!1'U1'1'\{Jlfflffl'l{ 

2 ffl'Ul ffl11'V1Vlf11'j .' 

6 "t1111ul.um'l1fllulo~fl11!n'tJm 

~.at. 	 . a . 
07 't'i:IJ1~1'l:f11ff1fl'j':ilHmtNfH1 

G 	 't'itlUJg~"1'1l11'l11'U"1'Ul1'l11 

1 n ci:IJ1'l:fllf1'1fl'j'5:IJlf 1 ~hJt m~f1V:lJW1ll'l V{"li1 Cl.:i 1'U lf1'1fl'j'j:IJ. . . 
• Q tI #';V Q 

2 nt:):lJ1'l:fln(lfl'lMI'5 .1ff~ u(l::nl'.i~(I1'l 

3 n~:lJl'l:flfl11:IJ~eJ'U'VHr.:i.:i1'U'UeJ.:i1't'i (IH(I::f11nlf'lJeJ 1f11f1' 

,~ 	 ~ rI cf 

5 nt:):lJ1'l:fltmeJ.:ifJ'Ul'l tm::tJ1'U{J'U1'l 

9 n ~:lJl'l:fltlfi'l1~HUi1tyHTV4tf1''hl Uf1::1'l:fl~'hjffl:lJ1'5(}.ij~n~:IJ 1~ 
.:::i v ~I .dl ~ v 4 .dl ~ QJ ,


Y l'itl1fJtI~1:: VI'lJufl11f1fl'tJ l'l1Uflfilfl'tJ1 fl11fi1 fl'tJl1UJ 1'111 VI ~fl011 


o ilh:: '1,[11 n 11 ffn'hll 


1 1Jf11'jffmn~l 


2 1Jn11ffn'hl1~2 


3 TIf11'jffmn~3 


4 1Jf11'5ffn'hll~4 


5 TI f11 '5 ffml1~5 H~ eJ U~ill tlJ11 'VI
.. " 

6 t1~tytyW)fl 

XX 	 l'itl1fJg~,hR'lJ~'ll8~1'111'Ufl~tll'l11 
3.5.2 f111:IJH:IJ1Cl'U eJ.:i '5 l1ff'51fJl'1flU(I:; '5 'l1fff11'j .ij~i'11:IJ~t~ Cl'U 

C (T - P - E) 

" C H:lJ1Cltl.:i ~1'lJ1'lJHlhClfll'l'UeJ.:i'jlCll'l:fTU'lJ 


T H:lJ1VO.:i ~1'U1'Ui'11:IJ~t~V'lJfl1f1'V1q'hla 


p 'rnnVtl.:i ~1'lJ1'IJi'11:IJ.:it~V'lJmfltl5'11~ 


I 
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" .4 . . J. 
illflfll".if'lfl'llll'll 

30019501 

31071503 

31071504 

. 
dI ... 

illflfll".if'lfl'llll'l 2 

31079501 nl)V~Ml)1f1)~nl)1ff1n))~ 


31079502· nn!1t1'Wf1::Jt1JM1'lllmh~tmnl)rutl\9lffmn)nJ

.. tJ q 

3107G5xx 1"lflti'itln (1) 

3107G5xx 1"lflti'itlfl (2) 

3107G5xx 

3 (3-0-6) 


3 (3-0~6) 


3 (3-0-6) 


3 (2-3-5) 


".i l'iJ 12 'Yi'l.htlfl~ 


2 (2-0-6) 


1 (0-3-0) 

3 (T-P-E) 

3 (T-P-E) 

3 (T-P-E) 
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":;il ~ "" 
lJ flT'iiHllHtl 2 

<s d 
. illflfll1fffl'lHYl 1 

. 31079599 1'YH:J1il'l"l'W1i'1:::~1J'lJ5tuUJl1 'VI 
. " u 

<s d 
illflfll1fffl'hll'VI 2 

31079599 1'Y1(J1il'l"l'W1i'1:::~1J'lJ5tutu11'V1" ... 

6(0-18-0) 

< • " ~ 

'al'U6. 'Hl!lrlflVl' ..' 

6(0-18-0) 

, "" 
'al'U 6 'Hl!lfJflVl 



21 

o A '" .3.6 fl101l'Ul£J1"UrJ'lfl 

-30019501 

31071502 

3 (3-0-6) .. 

Methods of .Engineering Mathematics 

·fffrI411~V:Jtiu llJl'ljneM ~'lffltU~I~{ln;'U 1JuJ'f11'i~1t1'UU~~ttlu~U 
. u· .. 'U ",.", 

~ . o. d ~ Q,I <1'1 Q <jI <C:ld 'j,I Q.I ell 
1 f11n n 11 Ul'l 'U 1~l'l tjEl tl rfllnl'H 'If'l t) 'lfr4 'U lHHlI'H'If'l!rf'U TIH!n rflJ nl-:J mfv'I'w 'Ii tI~tI 

fl'UI'l'Urft)'1 'VItjEl~19l1~i'hn1'UmJl~'11ff'U"1 'U'Il'U1fl1m111 1nutl1 r:Ymhtl1'U1Jtyl11 

fil'tl{)U nntl1~tlflil'i<M1nr:Y'UutlJ u'VIlhd in i-wi'UI'i'!{)~!1I'U1'i' 1ni -Wi 'Uv1~-W!-Wt). ~ 

Study, matrices, linear algebra, eigen-problems and quadratic forms, infinite 

series, function spaces and Fourier series, mathematical models in Engineering, 

introduction to the theory of linear partial differential equations, method of 

solving second-order partial differential equation, linear operator theory in 

engineering, variational methods for boundary-value problems, applications of 

variational methods, an introduction to finite element methods, finite different 

methods and finite volume method. 

3 (3-0-6) 

Mechanical Engineering Theory 

ffmn'VIqElQ'VI1.:j11'11mJlJ!fI~ t)'1n1:1~iJfl1nJ~1!tJ'Ul"it)nl-:J '1.11 i tltl J~Qnl'i'i~l 'W 

Jltli'lflt'U 1~l!ti Vmf(lrf~{U1:1~nl1f11'UfJ1I m1!tl~tI'Ultl'tlt){l1~Q nlJt)~fn"r 

lJ11:1 nl1t)~1n1:i'VHrHl'U fl1J{)~1n1:i'hHlJ'Ul9l11 ~rflJfl1Jfl1:1t)!91t1ff~l~lJ rflJfl1J 

flt)'Urf~~h'¥1vJ'tlt)'11ff¥>l fln 1't11:1 i'U{)¥>l1lfl~ U1:1~fl1J i'tlft'l·n'1¥>l 
. q . q 

Compulsory theory in mechanical engineering including, dynamics and control, 

deformation of materials, conservation of mass, conservation of energy, 

conservation of momentum, Clausius-Duhem inequality, constitutive equation of 

materials, ideal flow, viscous flow are studied. It is aimed to prepare the student 

to be able to-apply suitable theory to their other subjects. 
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31071503 3 (3-0-6) 

Me<:hanical Engineering Conceptual Design 

1i1 fl'I:J11 ~ 1iJ 0 ui1i ~ ii fH fl u 11 ~,j 0'1 'W f) 1:1 flfl fl U'U'U l ~ ~ U'W 1 ft ~ '1 'W -:J 1 'W . 

1fl1m lllJflt.fl-:JfHl m~'U1'Wflll flflfltt'U'U F'Hlm~'~'U1l1flI9i1U'lhflt1'j~~N"l '1 'W 

. -:Jl'W1f11fllni!fltfl-:Jfl~ ml11iY:iil~/utl~irh~fl1v.m"'Hitl~w-:Jtl'ii'Wfl1:1.1tl1tJ'iJfl~ .' 

flflflU'U'U 

Study methodologies particularly useful in the conceptual or preliminary phase 

of a mechanical engineering design. The design process. Impact of formulating 

independent functional requirements. Physical and functional coupling in design. 

Case studies in conceptual design of products and processes. 

31071504 3 (2-3-5) 

Computer Aided Mechanical Engineering 

1i1mm!tl~tJ Bu~h~01ti'Ufl1'j '1 tmwvh1191 fl{l 'W flU !!t~iJ t1J Ml~9r'U~m.! '1 'W -:J 1'W 

.0::::. ~ &~~ rI d tI if!
1fl1m:llllf11fl~fltl 9f~llm iJt1JMlfltlfl1t1191'j'Ufl~U'U~ iJt1JM1fltlf11t1l91l'Ufl~ rHtl 

~ 'J/ • 'J/ ~ 0' 1 'I 'J/ n.1 0' 0' "" 
lJWMl1911'W f11HI1 m'YIfl11lJ 'jil'W lJ WM 1'Y1 H 'l"H'lfl1 t1l91l ~ t'J ~ <]),C)$fll"J I91U 1'j 1<])' ~ u u 

Study and practice through case studies to solve complex problems in 

mechanical engineering including, solids mechanics, fluid mechanics, heat 

transfer and dynamic problems by using commercial software. 

31079501 2 (2-0-6) 

Engineering Project Man~gement 

1i1flEl lL'YIflUflU t1:::: U'W 1'Y1NflU 'U ~M n 1m ~flU U'WtJl~flfl'U i tJ !f110fl1'j ff'Uri''W 

'U'YIfl11lJ1<]),1 f11 J Utl~ iY'YIiUI91 'j tllM'W ~ iJtyM lfhM'W~ 'U tJ 'Ul'Ul91 hll~fln fl n 
" , 

1N!illMlJ1t'J !!t1~fl1l~~fl1'j1m~nuVi'~ hH!fl-:Jfl1J'U~M UL1t11 fl1J1!ml~11' 

i·' 

"~S.·'
...... I
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Study necessary techniques for conducting engineering projects and how to 

manage them including, jO,urnal and patent searching, problem identification, 

project outli:neand objective specification. The project management context will 

cover time management, cost analysis, financial management, risk fTlanagement 
. .". . ,. ,. .. . '. 

:and otherrefated topks. 'Thr()ughout tile.course, studentsaJ~e required to study." 

theory together with case study discussion, assignments and presentations. 

31079502 1 (0-3-0) 

Problem Based Learning from Industrial Experience 

fffl'!:nm~jJTlmTH~(/'Wf1Jty1111~(/fl1nJ'J'wltr Ufl~(/fll'il~{h~'illflfl'H,l1fffl'!n~ 
"".% "" <I<jJ '" "" "'''''.1 <I <jJ ""lI

lfl ~'U'W 'ilH 'illfltll'illHII'H'1tl'W 'Y/ 'H):J'VI (/1 m 'VI 11 u'J :::ff'UfllHU Ufl::: l'U 1 Hfl.:Jl'W tU 
" 

1I'J~fltl'Ufl1'J h~~l'W 'Y/~tllJ'U{IL'Vlf11'W Ifl'O nl'Y/'W~t1]'W;:h.umt1;'l:::~11'w'Wfl1',il;ijfJ 

1iftl~ <J{'W l~a 111'1 ',il~Mf11111L1] 'W i 11 i 111 'W fll 'J nl 'Y/ 'W ~ Lt 'W 1'V11 ~ fll'J l;ij(/1'WL~.:J l:ifl 
irflfffl'!:lll'l U 1(/~ 1'W '\.J1L ff'W V Uft~lLftm1Ig (/'W 1'1 l111fl ~L11 'W Nfl 'ill flfll 'J ffmn 

Study problem based learning concept together with case studies are lectured by 

lecturer or experts in the field of science or engineering prior to the work 

training in business, industrial or technology research centre, During the 

training, student is required to work with his supervisor and his training 

workplace to identify problems, explore causes and discuss potential solutions 

for those problems. Feasibility.study is then conducted in order to obtain only 

fundamental data and basic solutions. Report, presentation and discussi'on are 

done. Some research studies from the course may be developed and proposed as 

thesis topics. 
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31072501 3 (3-0-6) 

Machine Design and Analysis 

'1'1J'iif--1i1'IJ riau: 31071503 ril'jBBflU1J'I.J!11--l!!U1ftVl'U--11U~f11fl'j'nUfl~B--1flt\ 

.Prereq~isite; 31071503 Mechanical Engineering Conceptual Design .. "'.., ., . . , . 

. ftfl''hl1'~~tllti''lJfllHltJ flLl'lJ1JLfI!'fH.I ~fl~ n~~ llJYl·:,lflih! fl1~ tltJ flU iJ'lJJtI~ 1--1 flU . .~. 

91 Vo<v tI} IO<V 

mlflU'lJ'lJ1flJ ~t\'J1~ fllJtltlflU'lJ'lJIPlh! fl1~~ fl1J tJtJ fIL! 'lJ'lJfl~ Amm~J~'lJ'lJ t\' ~fl1~-:J 

fl1 J tJ tJ fl U'lJ 'lJ J ~ 'lJ 'lJ LrHh fl1 J tJ tJ fl U 'lJ 'lJ J ~ 'lJ 1JL fI ! tJ ~ jj tI 1 flU'~ ~ fll J fl1 'lJ fill flU• 

Study on machine design with functional design, shape design, structural design, 

power design, mechanisms and power train design, electrical System design, 

measurement and control design, stress analysis, dynamic analysis, electrical 

analysis. 

31072502 3 (2-3-5) 

Machine Testing and Evaluation 

fffl'hl1! ~ tl1 n'lJfl1J'Yl~t\'tJ 'lJflU Vi H lh! IPlll1Yl ~ nih! fll J 'Yl~t\'tJ 'lJt\'1I J Jf.)h!~ flU 

0' Q ~ ~ Q.I 

'Yl ~t\'tI'lJ'YlH'V'l~fl'lt\'1Pl J fllJ 'Yl~t\'tJ 'lJ'Yll~tt\'rJ~ f11J 'Yl~ t\'tJ'lJJ~'lJ1JLflHl~lJtJ1~Utl~ 

J ~ 'lJ 'lJ fll'lJfllJ fllJ'Yl~fftJ'lJ J ~'lJ'lJ ll'Hh fllJ 1~ ~ ~ ~ i) rJ~ 'l'W]J~ \Pi 1-:J") fll J flTt1 'W1l• 

Study operation testing, performance testing, dynamic testing, acoustic testing, 

measurement and control system testing, electrical system testing, metrology in 

all dimensions, specification,. machine standardization, overall analysis and 

evaluation 

31072503 3 (3-0-6) 

Advanced Mechanics of Solids 

Prerequisite: 31072202 Mechanics of Materials or equivalent 

dl d QJ" .Q <S' j} d 0 Q.,rM 'l 
fl'fl'hl1tfltl1fl'lJfl1J'J IflJ l~VI fI 11lJ Ifl h! U~~fl11lJ! fI J tI~fflV1 J 'lJ DruVil h! fftJ-:J !m~ 

u 

0' "'I 1rp d, %. d.~ 
fflJ lJl\PlJ'UtJ~fI1h! I'lH 'O~flh!t1fltl1~UHI 'Q tJh! fllh! fI~ fI1h!'YltlrJ'lJh!'V'lh! 'Yl(J~ VlI'Jh! 

>It IU q" q 

• 'JI , ,IJ/. 

flUiJ~19il'UtJ ~Uvi-:J1tl.'1'l'YliiVlU Vifllf1 ~I'l !~'W J 
~ 
tlu'lJ'lJVl1Llh111 VI,myj-:J1ffI'lViiifllf1. . 

I 
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lVi\Oll ~'W f'h1JH fl'j~ 1JVflHtT~'11 'W lml ~ lll'W 'I1'lJ'W 111 'YHiHl'W fll 'j 1ti~'lHl~ml• 

. . Stucly stress .. and strain analysis for two and three dimensions, thermal stress, 

stress concentration, unsy~metricai . bending' of straight' beam, shear center, 

curve beam, beam on elastic. foundation, torsion of general section area bar, 

including thin wall section bar, thick wall cylinder and rotation disk, energy 

method, column buckling, plastic behavior of metal, stress analysis using 

computer program. 

"" "" v31072504 	 ·t'itlYln'a"nJ!'If~nn'llO~1~FJ 3 (3-0-6) 

Mechanical Behavior of Materials 

Prerequisite: 31072202 Mechanics of Materials or equivalent 

ffm:m~tl1n1J lfl'j ~ Lf~l~UCl~fll'Htl~tI'I,J'jiJl 'W 1Lf\Ol t1l';j ffl'J1'iJ1LfV'11ff1m 'j'lJ fll'j". . 

.d ~ jI 9.1 do: ~ " f dd. 9.1 " 
!Lftl'l11 fJfllU &I'l rl1l'lJlfl'W HLf'lJ rl1l'lJlLffJ'I1lfJ'illfl'U V-l"lf'W Lf.1'W 'Vl'lJHHJ'i11 fl1l'lJell 

'UV~1Lf\9l fll'j'lltlltl".i VU~l1lt1V~lll flfl1l 'lJ ill 111 UCl~YH;l~ fl'j 'j'lJfll'J tfffJliJm1'j 

Col ~ "9.1 d ~ I d..::;:,. d 

'llvn LfV'1 fll'j 1lfl'i 1~'Ii ml'lJtflti-fl1l'lJ Lfl'HJ\Ol'll V~ ''If'W Lf1'W 'VIl fl\Olfll'i tLffJ'i tl tll1'i 
q ". 	 IIU .. 

Q Q.rdJ 
'V'lt]\Olfl'i 'j'lJ'YI'U'Wfl'1J nell 

Study structure and deformation in mate~ials, a survey of engineering materials, 

mechanical testing, stress-strain relationships and behavior, review of complex 

and principal states of stress and strain. yielding and fracture under combined 

stresses, fracture of cracked members, fatigue of materials, fatigue crack growth, 

plastic deformation behavior and methods for materials, stress-strain analysis of 

plastically deforming members, time dependent behavior 
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... 

31071505 	 lfi'vftu~!0ihliUVl'U-11Uiff1m'm 3 (3-0-6) 

Finite Element Method in Engineering 

Prerequi~ite: 30019501Methods of Engineering Mathematics 

Jffl 'l:l11~[n nii1" !hA~l fl ~UJul9i''lJ fl.:J.1 tf ~ ~ (lltf~n~.~ fl11:U ~ fli~e1.:J. tY~n.iJ. 

1~1'J~111l'lJtH hI1Ufi'lfli111J'W~ i1W'I11'lJfl.:JWJ1:Utfl''Wtl'W'j~'Wltl fl11:utflj l'J~tl'W. 	 ., 

.. 
~~'lJfl.:JH~'W i1W'I111ttltltf1J~(l !1(;'j~I'hHhJntln(;'jl fl1'jtilfl111J~fl'W i'l.:Jrl"l7u1i"1 

. u q 	 . 

t'Vl'Wt~tI(;'j'V11.:J hHh fln I'll (l'lJfl.:J'lJtH1lm ihl1'111'V11.:Ji"I(lfl'lffVl{ i1ty'l11'lJfl.:J1ff\Pl~ 

ljfflJ1J'~utltl 1:ijt'lf.:Jtff''W 

Study finite element of an elastic continuum; g~neralization of the finite element 

concept; problem in plan stress, plan strain and axis-symmetric stress, Three 

dimension stress analysis; bending of plate; steady-state field problem, heat 

conduction, electrical potential, fluid flow, dynamic problems, non-linear 

material problems. 

3 (3-0-6) 31074501 

Advanced Dynamics 

Prerequisite: 30010102 Engineering Mechanics or 31074201 Dynamics 

fffl 'l:l1 !~1'J1ntlfl!'W1:U ~mYU(l~ fl t'W~ fl ff'lHH flU m fl i1 W'I11lJ1mll ~I'JU mJ (l 'l. 	 . ., 

Study kinematics and kinetics of particles; variable mass problems; rigid body 

dynamics; Lagrange's equation; Hamilton's principle; Hamilton's canonical 

equations; Hamilton-Jacobi theory 
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31074502 


31074503 


3 (3-0-6) 


Advanced Mechanical Vibration 
. 
QQ;' fiJ " Q.,I 4 ~ i!!I . .ct f 

1'lf1UUl1JflBU: 31074406 f111fXUtl::':&'nBU~'lf-lflf.1't'118I'Y1lJUlnl 

Prereq~isite: 31074406, Mechanical Vibration or equivalent 

" 't11JVl1u'V1q~aifu j1'Ufll ltfUtY: LVlm.! flll tfu tY:L116U ;Jf)~i::'t1u'l1Ltlu L~-3'&~\J ' 

6cil-3~1t1 flllt;~IIm1LtYt1 tI'.i fl111'tl 6 -3 '.i:: 'U'U 01 '.i tfUtY:tVl6UU-3 rl'U'tl6-3 '.i :'U'U'li t'll-3 

&~U 'lUrO'tlO-3fll'.i tll~tlu U11'1-3 01 H~'U tY:lVlOUVll-3t111'tl 0-3LL l'i-3 1'tY~ fll'.i 

tfutY:aVl6u 1U itU1i'ffi1'tl 0-3 LL'vi-3 omJ fll'.i tfUtY::LVlOU V1H'tl1H 'tl 0-3 tl1U fll'.i 

Review basic theory of vibration, nonlinear vibration of simple systems, stability 

considerations, forced oscillations of nonlinear system, variational principles, 

longitudinal vibration of bars, torsional vibration of rods, lateral vibration of 

beams, vibration of membrane, vibration of plates, vibration control, random 

vibration. 

3 (2-3-5) 


Modal Analysis . 
 . 
~ tVfV' fV .a IIC:\ 4.ct ,
1'lfl'JNfI'Ufl8U: 31074406 f111i.lUi.l::1'fl6U''lf -lflil't'l18I'Y1lJ1.Unl 

Prerequisite: 31074406 Mechanical Vibration or equivalent 

ffmnt~tl1n1J fll'.i1l'.i::1.I1"lN"lfftyty1m ihn"l7uchtl10U"hl1i''U'.i:'U'IJL<M-3t.ftU fll'.i 

"" " .1'" .1 '" "1'" ~ I ~I111111'.i11.1L~0'.i'tl0-3'.i::'U1J fll'.illl'U1l1-3'.i::'U'U fll'.i1LfI'n::l1 1.I'iHl'tlfH'.i:1J'U tlJlllU 

Study signal processing, transfer function for linear system, parameter 

identification of system, system modification, modal analysis for nonlinear 

systems, linear' modeling for nonlinear system 



28 

31074504 


31074505 


31072598 


3 (3-0-6) 


Advanced Automatic Control 


l'lflu-:JftmltlU; 31 074405 m~flllJfJ1I0\illumI'i1~ij!numih 


Prerequisite; 310744Q5 AutomaticControl or equivalent . 


. 	 'VIlJ 'VI1U 'VI tl10l ~ f11l fl11JfpH)(h~ Vf) 1~i Yl-l~tl~ ·1~\9lf)U'ffU f) ~ ~ 11~~ flU .. 

ill1th:i{1'I~'VIm'il9f l~1J1J\Pl1u'il'Hlflm ~ 'illf.1 l~UUfl1UfllJl9iiu'ill Yltn(J19i1 l~UU 
~ ,~ 	 q 

Brief review of classical control theory: the root-locus method, frequency 

response method, the state space approach. Distributed parameter systems. 

Multivariable control systems. Linear digital systems. Nonlinear systems. 

Switching systems. Control system design and instrumentation. 

3 (3-0-6) 

Dynamic System Modeling and Analysis 

U'Vlthril ~U1Ji"mft'l{1'\9lf l~1JUt~~fl" l~UUhlfh l~1J1Jlfl~ f)~fl" lrlfh l:t:1JU.. 

o .:v fI .a!.:!t 0 ~ d 
{1'lY1lm~UUW".fl'l{1'\9ll tfllf)~lJf)'ill"f)~ mnlml~YI lm~f)f)flUUU flU 

C1f)fluuul:1J1J'ij'f)'Ufl~U$hu1thUmlJflf)lJ~11~'f){ 

Introduction to dynamic system, mechanical systems, electrical systems, 

electromechanical systems, thermal systems, fluid systems, standard forms for 

system models, block diagrams and computer simulation, transform solutions of 

linear models, transform function analysis, developing a linear model, block 

diagrams for dynamic systems, model analysis and design tools, feedback design 

with computer programming. 

3 (3-0-6) 

Selected Topic in Design and Machinery Engineering 
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Lectures, seminar and individual investigations or studies in selected areas of 

Design and Machinery Engineering 

, .. 
31072505 	 fl1:;'U1'Ufll1NllVlolJUlI'..:t 3 (3-0-6) 

, .. 
, Advanced Manufacturing 'Processes " 

fft11l1Y.ltlHY1JiJ~'UV'rrff'fJ h!~1'W1frJm~:lJ m:;tJ1'W m'H.j~\9IutJ'U1i'J'J:lJi'll (~1'W~~ 
. " 

Ul'f1fl1 h'!1::: ~1'W1~f):lJ'lif) ,:jl'W~'Wrtl) m:::'U1'Wm'H'I~I'l-WU111 (HH9fv1 ~1'Uf)~ 

im'lfl11:lJ1~"J''l~ m'J~'f1u~'f1r.b¢hCJm:::llffivHh mHl'f1Ul'f1fhJhCllflliirlfh) 

<I 9J d dt ~ '1 t ... 1 ~ ~ 
mHI1I'l'Wu'UtJI11 Imf)~:lJf) 'Wm:::'U1'Wm'J ff1'W1J1:;t1f)mm~lmf)~:lJVm'HI(.'l:; 

Study structural properties of engineering materials, conventional manufacturing 

(metal removal, joining, forming) unconventional manufacturing process (laser, 

water jet, electrical discharge machining, electro-chemical machining), rapid 

proto typing, proces~ing tools, elements of machine tool and machine tool 

component design, optimization and planning issues . 

.. 
31072506 	 1:;'U'U fll1 NllVlolJUi!!..:t 3 (3-0-6) 

Advanced Manufacturing Systems 
" 	 . 

fft1111:lJ(.'li!1'W11'lfli'W i"V'Uf)~'J:;tJ'Um1H~I'l.u'Wff~ 1"lf'W lfl~V~<OmtJl'li'Wl1~lt(.'l:::
'" .. 	 '" 

d4 <jI a:t." ~ ~, I 

1mf)4:lJ Vt1" fl1'Uf,pJ 'f11CJflV:lJ~ 111'l en 'J::: 'U'Um'HH'Il'lu'U'UtI'f1'!1 ~'W(FMS) '!1'W 1CJ 
C':\ d 1 .::!t. <jI Q ~ ~ 

m'H·m\9lIl'U'UfJ'f1'H~'W (FMC) m'JH"\9I'j1:lJ'f11t1flV:lJ~1I\91U'j (CIM) t1U(:-H'l\?lU'U'U 

t~ tI ~ \91 H UUt1HU\9I 'j1'i)<O'U nl'!1:r'U m:::'U 1'W t1 11 H~ \?l m';; 1'f1(.'l:::t~ fJ\?l '1 'W 41'W• 

Study fundamental technologies of advanced manufacturing systems including 

automated machinery and computer controlled machine tools, flexible 

manufacturing system (FMS), flexible manufacturing cell (FMC), computer 

integrated manufacturing (CIM), precision manufacturing, sensor for untended 

manufacturing, engineering metrology. 
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31072507 3 (3-0-6) 

Tools Design 

d. '. d ..~. ~ Q.I, ~ ~ ~ Q,I ~ ~. 
fl'flfJ 1'V1 t]fJ {J'U V'l I f1'HN lJ el~~ I j '\11 fI W~ '\I V'l 1mv 'llJ V ~ ~ flU V V fl n tI 1J 1m el 'llJ V 

QI d ~ 4 QI a Q.I ... I d' Q 

.~ 11 WIJU ~ ~ i ~ ~J1 .flUel V fl!~tI tIL fI j ~ 'llJfJ~<fl'l'l11j tI u j :i; ~ fl ~ 'l1 'W 'VI I j'{fJ 
,', ,_ •• ' . •. 'JI ' 

'&fI'jfJ!f(l~~l~MLfl~V-'l]j~I?i~ ~lJ ri1'WfFl'Hmi~ ltii1iJ'l~'I.hi'J ttf:ij'jj~~ fllj ~tJ~~. 
"I .1 .t", & .1 .t., <s "" .1 .1 <t'", <s 
! 'W Vufl j W 'iJ tlU~ elu mw lItI U~Uti tI'VI IfI'fJ flU u j:i;fl VtI Vu fl j W 'iJtlU~ flU.. . 

Study.theory of cutting tool actions, geometry of cutting tool shapes, Design of 

single-point cutting tools, design of tools for special application, economics of 

. tooling, fixture location elements, fixture clamping device, specialized fixture, 

assembly fixtures, inspection fixtures, die design 

31072508 3 (3-0-6) 

.Machine Tools Design 

4 ~ ~ 1~ f 0 QI 

tr:l V'W '\IV'lL fI HNlJ Vflt'l flljVelfl!L tItI ~:::'l1'W Ut'l:i;! t'l'l flU el Vm!tItI t'l'm'l''lfllt'l'l 
'" 

'l'tl'Wt~t'I ';i::;tltlflljl1riV~'W j:i;tltlfl1t1f1lJhHfI~V'l]jVflt'l mJmrui'rHh flU. . 

Study determination of the force acting on the machine tools, kinematics of 

machine tools, machine tool guides, design of bed tables and columns, design of 

power screws, spindle units, lubrication system, control system in machine tools, 

electrical equipments, vibration in machine tools, new concepts in machine tools 

design 

31072509 3 (3-0-6) 

Polymer Processing 
~ d QI ~ c::. I .Qo CI 

fl'flfJ llfl U1fltl m:::tl1'W fllHm~'Wt'Ilt'l'~fl 1'lf'W m:::tl1'W fll'Hlt'I~U tltI'i!~ Ut'l:i; 

m:::tl1'Wfllj f.lil~UtltlV~~~ l'Vlfl1'W h'iil 'Wfllj Hil~Ylil~nru"i'l''Wt'Il'l'~fl!tr:l:::fll';i 

ill itJ1'*'l1'W LfI~eJ'l:ijm~1,*1'Wfl1j Hil~'Wft1'ff~fl 'l'lJtr~tl1j i 11 t'I'UeN 'Wflil 

Lll V111 t'I fllJ!11" 1'll W:::...; 1flU Hil~ ~1UtJ j ~ JJf.l" ~ flfl';i::: tI 1 'W flU Ylil ~'VI" 1 t'I'~ fl 

';idll~'lI'V1f11'W 1,,'iifl1jHa~Hil~nw"i'l'tn'l 
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Study of polymer processing such as injection molding and extrusion molding, 

polymer technology and application, polymer processing machine, flow 

. properties of polymer melt during flow in the processes, all parameter effect on. 

the polymer processing such as molecular structure of plastic temperature 
. .' . . . 

.. .. pressure and flo',V.rate; rubbertechnology: . 

31072510 3 (3-0-6) 

Plastic Mold Design . .. 
ffmmOfJ1tl'IJ 1m .:Jtd\~'1Ie).:J'VHl1ft~f1l1je)\l~'U fr:IJU~f1n i'VI ft'1l e)\l 'Y'wilnJ 

rI Qd Q Q Q,I o'.c::::t. Q 4 

e) ';j 'VI ft e) lJ m €'l1 fI';j ';j lJ 11J fll HHI 191 Vl ft 191 fl tu 9'1 'tUn ff 191 f1 fI';j ~ 'U 1 'U fll ';j J:-Hl 191 U'IJ 'IJ U\91 

f1';j ~'lJ1'Ufll';j YlilI91U'IJ'IJ(lfl'j\91 1ff~!Lfl~1f1~ e)\l>UfI';j ~1 '*1'U fll ';j Yl ill91 uli Vi mf nn 

e)e) n U'IJ'U ul-iVimfii \91U bl~uliVilJ.w!ill f11';j "lie)lJll9flJUfl~lh l \l i'fl'hllUliVilJ.w 

Study of basic molecular structure of plastic, flow properties of polymer melt, 

polymer processing, injection molding, extrusion molding, mold materials and 

machine for produce the plastic mold, injection mold and extrusion blow mold 

design, maintenance and repair of plastic mold. 

31072511 3 (3-0-6) 

Material Processing Modeling and Analysis 

Prerequisite: 31071502Mechanical Engineering Theory 

ffn'hll~M(J1tl'IJ fll';j ~lfte).:JUbl~m 'J 11f1';j 1~..1fI';j::;'U 1'Ufll';j Yl ~\9l1 \91(J1,*U1J'IJ~1fl e).:J 'YIl\l 

f1ml91fflff\9l{Ubl:t'VI1YlblmlWuliu\91'j .:J'VI~mHllu flO 1\91m.J':i::;lJ1WtYli1i''IJ m';j~\911.h\91 

N1111i1; fll';j~'Wnnlli1::; m';jliY(J';j'iJufl:tnniml'1le)\l l"le)illlJe){ fll':iclltH'Yl 
" '" 

Study of modeling and analysis for material processing using mathematic 

modeli~g and determine exact or approximation solution for metal machining, 

metal forming, polymer defonnation polymer flow, heat transfer in material 

processing 
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31074598 3 (3-0-6) 

Selected Topic in Design and Manufacturing Engineering 
• OJ .• • .dJ W ., d .t:S. d 0.1 

iJ1'HJ1C1 ~nJlI'W1L!l:l::;mH"iJfl'Wmi'l1:::llflfll:llnV mHYfllHIflCl1fliJfl11VVmliJiJ .. 

UI;I:::iff·1flj111mmtlfl . 

. Lectures, seminar and· individual investigations or studIes ·in sel,ectid areas~f· 
Design and Manufacturing Engineering 

3 (3-0-6) 

Design of Thermal Systems 

fffl 1:J lflH VV flUiJlJ11 Hi ff1 fl1 1 11 fl 11 V V fllllJ iJ1 :::lJlJ Yi 1-3 1'W 1'l1 U 1b11 H 

<f ., 4 <I 0 

Iff11:J ,!ffli:1'1'l1 UlIfll1 Ul:l:::UlJlJ'illl:lV-l11l'1flWflffli:1'1'l1 fllHI1l:lVU :::lJiJ fl U 

V V flUlJlJl~Vf.ll:l1J -l't!'f1 1'l1fJW l:l1 m V-l ~iifluiYlJfI'W i'f1 'WliJmllth Uflj 11 ih 

~t'wCl';hhumlliJ-l 

Study engineering design, design of a workable system, economics parameters, 

equation fitting and mathematical modeling, system simulation, optimization, 

Lagrange multipliers, search methods, dynamic programming, linear 

programming 

31073502 3 (3-0-6) 

Advanced Mechanics of Fluids 

~ ~1V' 4 \/I .rtI.ct , 
l'll'11J~f1lJtlfl'U: 31073203 tlt!ftliJVl~'UM !'t'ii.l'lf'HlI'nUlJl'nl 

Prerequisite: 31073203 Fluids Mechanics or equivalent 

~ QI d'd .::t " t 0 

11lJ111'WU'W1f1'f1Ul:l:::11l:lfl fllH111 111'lfClU I11UtGJfV1 Ullfll1 fll1'llU U -l U lJiJ 'illl:l fl-l 

~ Iff1:J ffl 'I1i'lJ flU i 11l:lH1JiJ1 l1J11 aiJ ffll fll1 lJ n 'f111! l:lWV'; flU i 'I1l:l!~V 'W 

mlflfll1'llfl-lml:Ufl~laflti~ fi1'J'i'l1l:lUiJiJtJuihw 

Review of principles and concepts, Cartesian tensor; transport equation, special 

model for steady laminar flow; boundary layer equations, shear flows, the 

concept of similarity; turbulent flow. 
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31071506 3 (3-0-6) 

Computati~nal Fluid Dynamics 

Prerequisite: 30019501 Methods of Engineering Mathematics. 
iT .. .' • .,' • ~ . • ,' • 

. ffmjTriu:;pU'lJeJ-1hl1hi~1~t~~~"H~'t111h:i'O~1~htl'fl11hJ~.iJl.\?l~~1tl~ 11i1.'rl 

f11~eJ 'IJ'lJ eJ -1fflJ tll'.i U 1tlfJ{-ff1~f)ff t 1 'lJ 11'1 W'fI9{iJcffeJU tll1111 ~UiJ iJ Nflr-'lU fl 11 

l11~tt'lJiJ fl~1P111 'fi' 'l.h::;ff'VI1l.f11'WU~::;rl11lJuliuci1'lJeJ-1fl11f11U1W 

Study basic of flow, numerical method, finite different method, finite volume 

method, finite element method; solution of differential equation system, problem 

solving method for non-constant state, Navier-Stoke equation solution, complex 

geometry, inverse flow, compressible flow, computational efficiency and 

accuracy. 

31073503 3 (3-0-6) 

Thermal Equipments in Engineering 

Prerequisite: 31073315 Heat Transfer or equivalent 

fffl'l:llt~fJ1tl'IJ f11 '.i 1tml::;MU~::;eJ eJfl.U'IJ'IJ epJm W~1~fJ1.,j'eJ -1 tl'IJ f) 11 ci 1t'J t'YI'W~~-11U 
. " 

t'WeJ'l'il1fltll'.i 1'I1(;l'lJeJ-1'lJeJ~1'I1~u(;l::;tll1thm'VIPl11lJ!eJU hie)'1 ~P111lJ!-riu i!lU 'il1fl 
'U .. 

fl(;l f1'lff~ {'lJfl~1'11 ~ fl11t11 fJt'VIPl11lJ! eJuu~::;1-1'il11Yl'ih·lht'J i 'W tll1eJeJflU'lJiJ 11l 

11m1::;MfflJnflu::;<iJeJ-1fJ'!JmW'VIHrl11lJ!flUiu-11'W1f1'1m1lJ'liU'fl19i1'l~ 

Study analysis and design equipments involving energy transfer due to fluid 

flow and heat transfer. The analogy between fluid mechanics, heat tran~fer and 

electric circuits will be developed and used. Methods for determining the 

performance of existing design. 
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31073504 3 (3-0-6) 

Refrigeration and Air Conditioning System 

..;$ 0 .. d d Q~ 0 c:: ... 1 <f Q 

ffflH1 fI 1'j'Vl1fl11:JJW'i! 'Vlfltu 11 fllJl'll 'j ~iJU'Vllfl11lJW 'i! fIl'j u'j~£Inl'lfllHl1fl11:JJ
, , . q <II, q 

G 'I _I'" 1 91 .,;"".
'W'W ~'i!fll'ltll11m':i:JJ ':i~iJiJu':iUfl1fllffU-n~ flHtll1'HnflnYl:JJf-I-nl'lflfl1':i 

. . - "' q.." " " •.'.' ' ',' • " ." 

tJ fl flU iJti .'j bJilu itH'Vl fll rl.1ff n1 ':i nlJfj'1;119l oJ ~fI'j ~ ihufIl1 0101'Vll:i:1111.:J i fl.' . 
, " 

fl1i1l1Uwimh f11':i 111-n''i!yJfllm~1'i!'UfliJl'llI'lI?lH"l fIllfl1iJfl:JJVl'l1 w:r~ fIl':i• 

Study low temperature' refrigeration, refrigeration system, applications of 

refrigeration in industrials, air conditioning system' and building thennal 

environmental influences on air conditioning design, ventilation, direct contact, 

transfer processes between moist air and water, flow in ducts and a unconfined 

spaces, automatic control, testing adjusting and balancing, economic factors in 

air conditioning, noise and vibration control. 

31075501 3 (3-0-6) 

Combustion 

ffflH I'll £I 1:JJ lqJ-nlI 1'i!1l-n:::11 ':i lfl Ufill W' fIll'Vl I'l -ntH 11l-n 1 ivl fIll'W':i l tu'W 1'Vl H 

fl illI'lffl tll'l{'llfl.:Jlll-n11v1u 'lJiJ mflJ nfl'i! ':i1iJ1~ £IiJ 1'Vl fl {llJ11'l'i!1llrn1'llfl \j fIl'j If-ll 

, 'HlJ III lflUtll':i W',htl:JJ1-n ll-nffl tll'l {lflii fI-n 1f1f1l':i 1nl'lllfim til lll-nl1'flU'ljiJ 

f-Itl:lJnfl'i! HlJl~tliJ 11l-n11'flU'lJ'lJ 1:t..if-lff:lJnfl'i! m ~'lJ1'Wtlll ~1'l'j:i:1UI'l flflfl911\9l'i'i!~ 

1n\9lllfin1(J1tm'lJff1:JJll~ fin' 11 -n'll fl.:JlIfin~tllll'lJ'lJ~'i!ih'i! fln~'i!ih'Wlll-n11vi 

U'lJ'lJ hi f-I fflJ tll':i~'i!ih'i!tll-n11 'flU'lJ'lJHff:JJ fIl 'j 1mi 11~'llfHmmlt"~'llfl\jll~:\j 
fill nfl~1'llfl.:J''i!1'l~flm)f11C)1~ tlll nflI'l1'llfl.:J'~1\9ll fI1{'lJfl'i!llfl1!:l'lllh f-I-nm1!:'VliJ 

'llfl.:Jm1!:U1'i!tll'jtmi 11~l?lfliJn tIlfllff 

Study fundamental definitions and phenomena, experimental investigation of 

flames, mathematical description of premixed laminar flat flames. 

thennodynamics of combustion processes, transport phenomena. chemical 

kinetics, reaction mechanisms, laminar premixed flames. laminar non-premixed 

flames, ignition processes, low-temperature oxidation, engine knock, the Navier-

Stokes equations for three dimensional reacting flow, turbulent reacting flows, 
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.·31073505·· 

31073506 

turbulent non-premixed flames, Turbulent premixed flames, combustion ·of 

liquid and solid fuels, formation of nitric oxides, formation. of hydrocarbons and 

.. soot, effects of combustion processes on the atmosphere . 

3 . (3:"()':6) 

Bio-energy 
• • 'fjI • 

fffllll'l1 'li fl fll 'j 1\9l CJr11 t 'lhJtI':) 'j::;'U 'U fUr.:).:) 1'W ~1fJ1'Vll \9l CJI ~ JJ I'i.:) ul9i U'I1 ri,ullru \9l 

!'Ylfll'W hVfll'j!ltl'j'Itl'il'W~-:JrH;'1I'4i'1\91~'~ l\9lmti''W'I::;'U'U!w::;!'Ylfll'W hvtll'IU'I.h.. . " .• 1"""I!IIIIJ!II !II 0'" "" "'>.:1 '1 d/ do
'I1J1'Vltl b'l1 !\9lfl11lJ'I tI'W tll"-:J~l'W!!"::;!'lftlt'Vl~Wlf1fJ1'Vl L\9lCJ'j 1JJtN'I::;'U'U'Yl'Yll-:Jl'W
'" 

• QJ QI c:t c:>I ~..:::r. d QJ Q,I " " 
'j 1l!fl'W!W::; 'I::; 'U 'U '11 mCJ'U'W \91 tI'W fll HI "\91 Ufltn'lftlt 'Vl ~ ~ 'ill fl ffl'I 'lf1JJ1" rH'I1 'W 

tIlfllffhHJ'Vl'li-:J ~ 1'W 'lhlJ1~ fll'I'I11ffJJ'I 'j fl 'W::; 'U tin::; 'U 'U 'Vl 'li~ 'l1'W ~1fJ1'Vl fll'I 

11m1::;,11ff'j 1l j}ffl ffl9l1u,,::;1'4" m:::'Yl 'U I9i tI~ -:J It1\9l~tlJJ'lI tI-:J fll 'j 1,*'j::;'U 'U'Vl'li~-:JltJ 

~1fJ1'Vl 

Study overview of bio energy systems from resource, conversion technologies to 

final product. Bio energy conversion technologies and systems for heat, power, 

and bio fuels. Cogeneration and poly-generation. Biomass integrated gasification 

combined cycles. Biomass air turbines. Evaluation of the bio energy system 

performance. Economic and environmental assessments of bio energy systems. 

3 (3-0-6) 

Solar Energy 

fffl1l1'l1 'li fl flU 'lIti -:J fll'I t! ~ i'-1 if tltl m win 'U'Vl't1-:J-11 'W It,,::; I tl ~ CJ 'W 'I 11 'Vl 'liH 1'W. '" 

!Iff -:J tIll1 \91 Vtltl m ru'Vl 'li-:J-:Jl'WU ff -1 ~lil \91VL11'l1i''U fll'I i'fl1l1~ -:J U1\9l ~tJlJ tll'HIi'1\91• 

Study principles of radiation, solar collector and thermal conversion, solar 

equipments for environment protection, electric production form solar and 

photovoltaic phenomena, solar energy in used, economic analysis 
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31073507 


31073509 


3 (3-0-6) 

Drying Technology 
v v 

fffllll fflJ'U~ 'IJ tJ -:ltJ 1 fllflGfitJfll'.i tlHl'IJ tJ-1 m fllflfl1l11Gfi'W fflll'H1 ffll lJ~ 'V11'1 flltJfll'V'l 
'. . 

... "'" 'JJ . cl "" ')J cl '" 
Ut'l ~ ffll iJ \91 'VI H fl1l11 '.i tJ'W 'lJtJ-1 tJl'i'f 1 '.i l! t'l :i:lll t'l1'l'V'l GJf '.i:i: iJiJ tJ iJ U 'I1-1111 t'l1'l'V'lGJfflU 

. ." . '. . 
v " , . 

-H'Wm'I lm:i:-H'W 'H 'W lflll11m l~"rfllltJiJU,r'1m'Hl'.i 11iJiJ tJ~i!'1 Ut'l~U iJiJ i'l11:111iJiJ.. 
'Vi'WNmJ!!t'l~uiJiJil'l'Hll'W 

Study. moist air property, air movement, equilibrium moisture contents, thermo 

physical properties of foods and grains, grain drying systems, rigorous and 

simplified analysis of grain drying: single-kernel, thin layer, and deep-bed grain 

drying. Analysis of food drying: fixed-bed and moving-bed drying, spray drying, . 

drum drying. 

3 (3-0-6) 

Numerical Analysis in Heat Transfer 

ffflEllfll'.i 1cM1i 1~'1il11l:l'IJffl'Hi'iJUntltll'l111~V1niJ ffllV1J l:I'lJtJ'I'V'l a'I '11 'W 1'W '.i~iJiJ 

'VIHfl1111ftJ'W flllil1fl1111fm.J i 'W:iJ~t~(J'miJiJfl '1il111t'l~UiJiJ ilifl 'I il1 fll'.i'V'll 
v 

fl1l11 f tJ'WUiJiJ lJ'Irlm1'1fll'.i''I1 l:Iflltl'W tJ fHnl~fll '.i i 'I1l:1fllvl 'W fll'.i'V'llfl1l11ftJ'W 

U iJiJ1i n lJGJfl~ lfl~tJ'Iul:lm'IJ~tI'Wfl11lJ f tJ'W fll'.i uYif'1ftfl1llJftJ'W'IJ tJ'Il\91Ql'htll:l~ 

Study numerical solution technique to solve problem in energy balance in 

thermal system, one dimensional steady and transient conduction, forced 

convective heat transfer in internal and external flows, natural convection, heat 

exchangers, black body radiative exchange and gray body radiative exchange. 

3 (3-0-6) 

Transport Phenomena 

ffflEl1fl1llJ'I1i1I'lUl:l~flt'l iflflTJthtJ ltJ'WllJllJ'WillJ fl'lJV1Jt'lllJllJ'WillJl'IJ~tJfHm:i:fll'.i 
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1tJ'W'jJ1~ m';1m~1l1(J'ir)1'jJ!.u'jJ.u'W1'W'UtJ,m~~mu:;f)ui'Yn'lU'U'U'nlJt~(J'U mHil(J 

1 trw ';1 ~11'h~~m'W~1'W m';1rl~'jJ~tlf1!'I1 fliJi~fI~~. .. 
Study viscosity and the' mechanism of momentum transport, shell momentum 

,balances and velocity distribution in laminar flow, thermal conductivity andthe 

, , 'mechiUlismofenergytransport.Shell energy balance and temperature 

distributions in solids and laminar flow, energy transport by radiation, diffusivity 

and the mechanisms of mass transport, concentration distributions' in solids and 

laminar flow, inter-phase tr~nsport in non-isothermal mixtures. 

3 (3-0-6) 

Selected Topic in Design and Thermal Engineering 

'U n ill (J ff'jJ 'jJ 'W 1L! €'I ~m ';1 if1Jfl'W n:l'l'n~ 'U•fI fI €'I '111tJ f) U flm:l1l~ (J 1 ri'U.~ 1'W!'YI tl n'jJ 

31073598 

31079599 

Lectures, seminar and individual investigations or studies in selected areas of 

thermodynamics, fluids iUld heat transfer. 

12 (0-36-0) 

Master Thesis 

,rf)fln'l:l1J{tl~~1!iJ'Wm';1tltJm!'U'U1~m'l1 tlV1\9JJ'W 11'WM1.utJ~111~'W11l~1(J~'W!tl~ 
'I'll "'''.1'''1 ?I '" v dl>Jv",

m(J !~m';1~!!(j'UtJ~tll1l1';1 (J'YI u';1 n'l:J1u€'I~flf1!:::: m ';1 'jJ m';1 ml::::fl1';1 tu'W '111 'U tli'l !'fl';1'U.. . 

The students design research or development under supervision of the academic 

staff or committee. The research projects should be the real problem related to 

the mechanical engineering 

Q.I () QJQJ~dl 

13031501 Jll'HUl-3nq'HfJl't'id1J1Jf1!CfJ~ftn'Hl 3 (3-0-6) 

(English for Graduate Student) 

ffm:ll!!~~-W\9JJ'Wl vim:l~m'l:ller~f)q'l:lul'11~'Um';1I{'WfI~11~(J .tiJ'WmHh'Wt'~tJ~~ll 
~ if ~ d 0 

fl11'jJ m';1 1!fI)l~'I1'U1'l'i111'jJYI H1'lflm'j m'j !'U(J'W!!fl~ m'j'Wl!tY'WtJrl(j~l'Wi'lH 

1'lflm'j 
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'W 'l ~ 'ilfl'lJmlJl'W 'l ~'Wfl 'H'K'W fl -Tool Design 

~CI" tI IV 
'Jl' "7 Ph.D.(Mechanical Engineering) 'W1 tI fl fi ':1 'W 'VI 'W "9H.J 'lJ'K11'V1f.Jl~m;tI~ '1mi ~'l$1t1f11ffl'l';i l'ill'H.J ~Advanced Dynamics 

~ 
-..l 

!. 
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l1H1'1flflT'Jihvl'U I 	 I "" 
<II <II'" 	 'JI'I 'Wltl~m 'il'Wi'11:1fl'Utu'l Ph.D.(Mechanical Engineering) ll'l1l1i'1tll~mi'1flt 'W h~ Il-j"lfdtlffl ffl'1 'j 1~1 'j tI'" I -Advanced Mechanical ... .8 

'1"1 'j ~ 'il flll Lfl a'l'Vf:i ~ 'W fl 'j m tj 'e) Vibration 

-= tI t Q,I , 'JI. '" 
9 ! 'Wlt11i'j~'I"I~1:l 1fl~';j\9i'W 'I"Iff11:l Ph.D. (Mechanical Engineering) lll111'Vltll15t1L;tI~1'V! 11 fj'l51t1fflffl'1':i 1 'ill 'j tI . -Advanced Automatic Control 

'JI''" '" 'JI l 'JI10 I 'Wl~ffl1~Wl1:1fl1:lru m II D.PhiL (Engineering Science) 	 ll'V!11'Vltll-fttlii'1flt'W t1:l~ fj'l51t1ffl ff\9i'jl 'ill'j tI'" I -Finite Element Method 


VI 'j~'ilfl :l.Hfl a'1'1"1 'j ~'W fl'j m tjfl 


"" Q.I ..::::;. 4Q,1 

'WH,rl1f)'jff';il 'l5t1fl\9i\9i'j\9i'Wl I D.Phil. (Engineering Science) II 'I1l1'Vl tIl-fttIL'Vl flt 'W t 1:1~11 ~<tf1t1fflffl'1'j l'ill 'j 6 I -Mechanical Behavior of 

'I"I'j~ 'il flllLfla'1'1"1 ';j~ 'W m mtj 'e) Materials 

'Wlt1t1ff'l"l~1:l '" {ltJtl'W1'" Ph.D: (Mechanical Engineering) II 'Hl1i'1t11-fttlti'1 flt 'W t 1:1~12 tll'ill';itl'" ~CQmbustion 

'I"I'j~~ 'e)llLfla'l1i 'W \!~ 

./l>.
00 



49 

•4.2 '1fJ'irJill 

5. ..J'afhl1'U~A~fJl0'U flT'l'ih1f)"H'I1'J.!'l11tH1'J.!lilfJ 

<irm1TVI'U lPli 'Wfllnh1fI':i'lfll':i un~fll':il~t'J ~tJ,HfJ'Wrr1<irV~1~t'J'.lfli.J'tJty111~LfllPl~'W 1)l'llw 

4lm'Wth~fW1Jf)TJ 11~mfJ'W'W1IPlmnJ 11~m~ml nfl:h~~ffmJ1WJ'Wn':i ':ilJ llPlt'J~v'Iii41m'Wth~ f)V1Jf11':i~ 

fl'l'1v~tm~m\Pl'hj)~ih1t1;,~~ 1'W11lf)1fI':i 'lf11':i 11~V~1'W1rfit'Jffl1~ 1) !1n~lJ ':i It'J~l'W~~t)~ihri '11'11mtlU1J1J 
'If 

4 ¢I 0 ,t (1.1 '3J' 0 ~QJ t .d 
U'fl~'.i~eJ::nm'YI11n f)"JIPl'.i f1111'W1Pl fleJ1'11m '1m IPl U'fl~lPlv~tW1Jm 'W f) '.i '.i:IJf) 1'.i un::'W l!4)''WVN 'flf11 '.i 1~WlPltl'YI 

t1'.i~'lf:IJ1'lflfll'.i'.i~~1J"ln~ 111V1NeJH'W~;''W11'.im'.il'lflfl1'.il'l~vlrfirJ'.i~~mn~• 
5.1 fhtlfii.J1fJl~mj8 

lm.:J f11'.i 111tl,n'W lrfit'J~11flffmnvh 4l1:1J1'.if.1tln1J1eJ'YItlfl ~~'lh:IJli~i 'W f)1'.i'Vh 1fI'.i ~.:Jl'W111V 

.:Jl'W1~eJ t1'.i~ It'J'lf,r~1)~'~f'Ul}lf)f11'.iih lf1H.:Jnm1v~1'W1~eJ lJ'lJv1J!'lJ1'11m~~1'W~411:1J1'.imhffl!~1} 

flleJi'W'.i::I:J::n'fll~ n111'W1Pl lJfll'.iil1JIi''W N'fl~ l'Wl~t'J ff'Vlni:r1Pl 'J 111VNn.:Jl'W 'W 11'1m nJ~llhmJ1 iif11'.i 

nl11'WIPltl':IJ:IJ~in'Wf)1'.i l~eJ iif)1'.i 1tfl'.il~"yl1)l'.i WN'flf11'.il1leJ f11'.i '{;ntlun~f11nh1t1rif11'.i t1'.i:ijl:Jfll9i'i~'W . 
q - q 'U q 

"" y5.2 1.J1V1"llll'UNilfl1"lnfJ'U~ 

11nff0fl1411:1J1'.i f.1'111.:J 1'W ~h:IJfi1J~~'W 1~~ iiml:IJ411:1J1 '.i f.1 ;,'Wf11'.i11ml~"yun~i.:J!fI '.i 1~"yUf.1l11l.. " 

f11'.inTVI'WIPlUty111~i1JcMV'W f11'.i1111n unuty111~1I:Jfl1'.i1~1:J111v ;, ~Nn~1'W1~l:Jl'I1tlN'fl~1'W'YI1~1"lf1f11'.i 

i1~VNn.:Jl'W'YI1.:J1"lfl'1f'W :lJlunUty'l11V(h.:Jii~'Wl'm'W iiml:IJ1~1'J1"lfltyi 'Wf11'.i i.ylf1~v.:JijvG}h:.I;''Wf11'J . . '" 
uniJty111 iifl11:IJ411:1J1'.if.1;''Wf11'.iil1JIi''WNn'l1'W1~eJl'I~v<{/m;JnYilfit'J1<irv~~.:J41:IJ;!~jl'W al:IJ1'.itl'l.A1 

N"a'l1'W1~t'J't1t1'.i ~eJol9i'i~;, 'W 1"lfl'1f'W,~~ I'1n VIPl 1)'Wiitl'W1filPlmh~lJ'.i ::1J1J;' 'W f11'.i UnUW11l111Vfl1'.i~WJ'W1• u 

http:al:IJ1'.itl'l.A1
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• • Q

5.4 'i)1'1,OU ,12 11UlfJfWl 

.e:f 

5.5 f1l1AVl1Dtlfll1 

" rifliltlll1'Wfl411lJ~fl11'Mi'htl!nm ~flthu'Wvrflni'i'Mf'illl~fiin1 M;1fllJn'lil1ffl'i!~if10'U' ' . .. . . .~ 

. . . ". . .'. .' '. . if· ' , .: .. "..' '. .: '. , _ ... ', ,"', .;. ' :.' 

1m '1'11'W'VI1~~~'U tCJi; u,,:;tl ~'UtlH1 M'l1'WffUmfflJV ijtl'l1'1iJ~1mh'l1I'lH~1'W' 'U'VIfl11lJ1'111tlll l1~V. ' 

'U'VImllJ1.ijeJ1MfffnniJfl1nhlff'Wvlm'lfl111.ij1J11~VfflJlJ'W11'WH"~lu1.ijt:l~iJv~m.h'1\9lmd~N
, .. 

5.6 m:l:1J1Ufll11.h::;liiuNll 

'1h:::dJ'WH" 1l1tlI'l11lJfll111-Ql1'Wfl1ll11 1m~'11'W 11~~Nl'W1.ijeJ ~,j'WVitlhi fflJ 
q 
fl 1Mflltl~flm 

, 1fltl't111l1l6~11~fl1l1U,,::;l1l::;t1J'W H"1l1m llJ'I1U~t¢i'tl1l1'W fll11u'U'UtllltJ l~ff'WVVllm::;tI::;rnn tJ l~ffUV 

'W1flfll1irtltll':i fflJlJ@llTTW H"tll11.ijt:l11lUWH" ffl11H"U":;fl1':i'M~Vlff'WVU'W::;rl1'Wtl1l.ijflffV'U1l::;. .. .
." . 

Ufl1ltJ ltff'WvfiiJrltu:;tl'i':i lJ fl1lffV'U'l1'1fl1(J1UU"::;fl1t1'W Vfl1Jm1'V1t:l1irt:l hj~lfr;h 3 1'l'W lfleJll::;:lJfl1':i 


ffv'UmllJn'1111Ullm::;ffvm~lv '10'W1'V1t:lTW'W'W nl1~vll'll 'I fl1l1.ijtl 
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1~ fll";i;:rrn'Ulf,)Wtlfl'I:Jru~nlfl'I:J'UMUflftti'I:Ji. 

--~-----.-~~~-~~-~~---~~~~~-----~.. 

f,)rutlflllw::n!fllI fl~fJ't1~11~aftilfl";j";i1J'UMUfl~~1I1 
"" ---",,~.-- • 31 '" '" 
lJOl'j rrt1l?)ul'l'jm'jt1~ fll'j UI9l.:JOlfJ fll'j 1'U1ff .:JfllJ Il'IflU flfll'j I'ilH 1 

~flff1'j flU iJlJ '4 'I:J fJfflJ WU £~~ Ufl~ '1 hi fl'ilm 'jlJ 11 'il~lJiJll'Iff 

tl111 'W ~i111U1fl~lJ1U fluvh:i1CJ.:J 1'W (;l!.'l tll?) 'ilU nl11U I?) 1,rl'Jfl 

flU liri1U 'nlJ i U fllnJ1tffu tl':i 1 CJ.:J 1U !~ t1!1:! U fll'j Nfl1,r 

'" ':!l IIJ 31 31 31 0 .:::, "'. d",
Ufl I'ffl'I:J1 !I?)ff'j 1.:Jfl11~~'W1Ufl~fll'j AlJU fflJ1'1$flfl~lJl'I~ 

- ni1'ilm 'jlJU-flfffl'l,J1~lJtl'IJl1lJ1fJ1,rU-flfffl'I:J 111lJUI1CJU tiUA1:!u• 
11111U11 hi fll 'j ~ 1!'WU O'il fl'j HI !~ flN fl i,rUflfffl'I:J 1 iifl11lJ 

r'lJ HI?)'I$tl'lJ 

. " 
i~ fJ t,lfl ci1 ,n1Jj mY1Hl fll ..iiiri ':ltJ 'i111i hi oif'Wt~ fJhI !ff' lJ fI11lJ fl ~1 

h'\fll'mff~.:JfI11lJfI~rHU 
~-~----'--------------t--~--.~-------------------~-.--------;--i 

"" <t 31 31<11 • OJ 31 .J 
lJ flU b11 fil11lJ 1fH vi'," m ~l'I'IJ{;ltHH fillJ tUl:i:'U tl flt)11lJHJ l'I 

, . 
d 'jJ QI 0 ~.d QI Q 

to tl1'U tl.:J fl'IJ fl U m ~l'I1fil11m:.,~! fl CJ1 fl'lJ 1 r11m 'j lJl fl'I:J (;l 'j 1I!.'1 ~ 

~1fl1l'l
'--_____________•___~...l_______________________.____ 

2.1 
Q VV q,

2.1.1 N~flTnlUU~VllUf,)ruIi";inlil";iUIi";i";i1J 

2.1.1.1 ff1lJ1'jO~l?)fll'ji:lty111l'11.:J'flru Ii'j 'jlJ'il'fJIi'j'j lJ~9f'IJcUeJUI;.:J1'1$lfll'j11~eJ1'1$1'ih'l1I?)tI 

.0 dl o:!J. 9J.c:Q 9J~ a 111 I.c! 3! ~ d .<:!!t 111 t d d 9J Q.I IV d 

filU .:J\Hfil11lJ 'j ff fl'U eJ.:J fWU itmallfl blJlJ'U eJlJ!.'I'Vl1.:J 'il'j 'j til 'IJ'j 'j ru 1'1$1 'I$'Vfl1 'j eJ blJlJ 'j::1 'lJ tI'IJ'U eJm flU 1l'lIH 
~ . ~ ~ . 

. d QI d ~ ,% d IV I "91 'j) Q;,I d QIQI .Q. Q .Q. 

l'Wl'I 'il:: 'ill?) fl 1:1 fl'UiltlI111'Vl!fl~'UU fl ff11J1:1 0 TW 'il 'iWfltl1.:JN'j I?) 1 tlfl11lJtll9l'!i)':ilJ Ufl :i:'I$~!'i)UlJ'H flfl'l! 1UUfI:: 
CJ '-U <U q <is 

" 
{;leJ'UffU fl.:J i1ty111t11 ri111'W 19l1lJ111.1fl fll'j 111IPJNmm::tlliJtI:JJ tiu~.:J 1:JJ1,r.fJeJffltl'U fl.:JiI ty111~1t1f111:JJi1 i eJ 

31& 31dllJ 'jI", 

fl11lJ'jfffl'UeJ.:JNl'I~'j'UNflfl'j~l'I'lJ., ., 

2.1.1.2 '1~:JJ1ufll'j tlfli:lty11)l'IWi)'j'j tIl'lJ'j'j ru~iit1~I~eJfll'jl'l'lJl'I1UUfI~w2\1 'U 



52 

• (V QI t;I 191 'j) !t1 deS I ~~ 

fll'j 'il~fll'j fl'U'lltl ~UI;J-3U~:;: :utyi:Y1V1:\J!i-lJ;t m.:;:'VI'U~ tl~'WW-3t1J;t:;:fjtl'W. 


2.1.1.4 Ur;y~-3tltlfl~-3m1:;:~'lh 'l'Wfll'jri-31r;y~1I'l..¥iifllnh:;:l'Iq~hJ~11~19l111'H ftfltJtu linll 
'. . '. . . ,- y' 

. 'il~(J1inll'l'Wr;yfnvni1~~tlll'U,~~.fll':i'Yh-3:i'W1t~:;:'lWl1V'lf'Wiitl~I:1'U11~~'W .. 

. 2.1.2 n~~nlifll;U~~m~~mlAlflTn~tJlti/~~lAtJW~1<ml)~tJfi1'nJ 
2.1.2.1 f11'j ,r~flni1(J'Wfll'jr;ytl'WJ{tl-311-3,r~ 'l1111l'Wf11':i 1~ (J'W fllHHJ'WH'U'Ufll'j 'I~UW'H1U":;:

. q u 

" .1tU -3-31'W 11l'W iT1'W 11":;: 'l..¥uflffflEl11Jml (J'W!#f-3u'fil~lInl'H'W~UW'H11Jfluti'UtlJ'tn 
QS GJ U t.t 

2.1.2.2 U'VIlfl fill fftl''Wl~(J1n'U'il'j ':i (Jl'Untu i'lfl;'V'I 'illflfl':i WffflEl1~1-31 'l"¥uflffflEl1U":;: 

d'j~1tlfllff'l..¥iifllli'V'11fllli'ilTJw U~:;:Ul11111l'W flfJlfltucn'l'WflUl~ (J'Wflllfftl'W 'I 'W'Hftfl~I9l':i 
':¥I '" & 'I ",'" '" 91 191 91' "l' "" .d~ 'I 912.1.2.3 Hfl'WflffflEll 'H'il~f11':ifl'U'Utl ~lW'l~l-3"l t~(Jf-Il'Wf11':il':i(J'Wf11lr;ytl'W'VIHfl 'H 

2.1.3.2 tl 'j:;: dJ'Wf'I" 'illflf11 ':i iiiUtlU,,:;: f111111'1!t) 1Ill'll (J -3 'U tl-3Uflffmn 'I 'W flll 1~1 oj 111 

n'ilfl':il1l1ff~1l'Hftflff~ 'j'H ~tlfll'j m :;:,yh'l'W 'U tu:;:l~ (J'W., 
'191 "''191 '" .1"""'''''2.1.3.3 t 'HfI:;:U'W 'W 'illflfll'j'W0 11ff'W tlM 'H) 'H f1:;:U'W'W 'illflf11'jr;y-3lfl~ 'illflfll':i"-3u!]'UI9l-3l'Wlm:;: 

., 
"QI~ Q.I

11'il-3 'W fl fffl Ell'YJ'j l'Ullfl fI l -3 
, . 

... 1 ~ QI .Q !if " dct"l "OJ g.Q !if ' 
2.1.3.4 u':i:;;!ll'W!i-I~'illflfl1lm'U!i-I~'lftl'U t'W'I1'W1'V1'V1 L~':i'U1It)'U'H1I1(J !i-lJ;tfll':i'fll1'W'Wfll':i t'Wtt~ 

y 

2.2 fl1l1Jl· 

" 
2.2: 1.1 iifl1111!H~:;:fI11111~1'I'iltl~l-3 dt) -3U~'l 'Wl'l1tl'H lm':i:;;'H ftfl'lJtl-3nl'Uli'lfl~" tl~'il'W.. 

'Hftflfll':i1l~:;;'VIq~a~-fflt1tyU~:;;Ul1J1tl'j:;:~fl~i'Wfll':ifffl~1~'WfI~1'V11-3i'lflfll':i'H~tlfn':itl~,j~i'Wi'lfl;1'I
" ., 

2.2: 1.2 iifl11111~1 'I'il'VIq~~fll':ii,r(JU~:;:fll':itlfi11~'VI1-!1i'lfl;I'IU'Wtl~l-3~fltjf-3i 'Wi'lflM ~ tl 


flrl1l1'lflLUl'll:;; 'liJ ':i:;:~'U1l 'W1'H..!1
. . 

"" 91 'I 'I """"... ~, .1 <' &2.2. L~ llfl11111'Ul 'il 'W11ifll':i'V'lroJ'Wlf111111 !'Hll"llm:;:flll ul :;:~fll9ll9l"t)~tl-3f-1~fl':i~'Yl'U'Utl'l 

!i-I~·:nu1i(J1'Wi1'il'il,j'W~ii~ tl t!·1tlf11111n 'W rfl'U11'lfl1m:;; ~tlfll':itl n,j~i 'W i'lfl;I'II9l':i :;:'HUfl'I 'W ':i:;:lii(J'U 
, ~ ~ ~ 
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. . '" tmJ~ fl''tiii i ~el~iUtlfll 'V'l L L 1\iltImJ 'U el ~1~~U'lfl~Uel~U lU l'lfl~.y)el1'il iJ rmfl 1 ~ flU ~ el tll 'U 11'1fl'lfl'l 1 111 i ~ 

2.2.2 flilmufflTnfo'Um.ul¥VllUlrn'li1uu.r~nt~·n1J.r 
f:l iii 'U

.' .... ..... '. . .... ",' '" 
·...2.2·.2: 1 '1oiffll 'j tltiu '1U;'Hflfl:H~1fJ~t11t'1J'1J l\ilm:t!U~i~!'JuLtlu ffifltyi~iA'111'Luu111rnll . 

":'" ." ,.' '.; .~' . . ..., ,", .:' '.'.'. . ..' ~ " ~: :, '. - ". ~ v'; '. '0' ", 

tu~'Uel~'JlfJ1'1f WH'IV\il 'UU LU el'l11tll'J::;'U el~ 'J lfJ 1'1flU u"l1fl!'Jfll'J tlelU '111 LU U fllHl UFl11 UJ:l:::U lttlU el 

. " 
luri~dlfl i,riAflffflfj luti'ilttm 1~1fJ1~.y)11 J:llfl11J:llfJUU.wU illU 'U el,m "5flflu" .. 

~ G'J" ~ 9J" QQ.I Q(V ~ eA 
2.2.2.3 Hfl m U

(V

flfl'flmFlU mlLm:::1'i1fJ'illfl UYlFl11:IJ1 'il fJ11 'J el U'VlFl11:IJ
Q

1'1flfll'J IU fl~ 'illfl 

U11m fll'J1~fJ~ioifel ~vlFl11:IJf~ flU tl,jfJel~flJ:lel\ilL1ell 
'U 'U 

3J .~ ~ "Q,IiQJ tJ'V21 
2.2.3.2 'Ueltlel'IJFl11 :IJ~elii1JlfJ11 J:lflfll1 'V'ltl'ilU Ufl1JW11 lfl1 !'J11 J:l flfll'J. "''' 

2.2.3.3 !ifel111~ tlelU~el~11i''IJ'IJ1 ~~flL'dfl~111elU'Vl'J flfl~tlFll1:IJf'l1'njel~N~eJ!ii el~ UJ:l~ 
.' rfiAflffflmflUFl11elVflJ:lelfl '1U'JilU'IJ'lJfll'JthtlUel flWt11'J1V~lU llfHlf{ilw1111flfJflWvh 1m~flU 

• q,J 'lJ (I 

fJiU'VJfl"l 'JlfJ1'1fl 

2.3 nflfj:::rn~i1tytyl 

2.3.1 Nilfl11!jtJu.rv11Unflfj~'YI1~i1flJWl.. '" " 

2.3.1.1 i oifFl11:IJf'Vl1~fllFl'Vlqfj~LLCl:::fllFll1fimiiufll 'J ~\ilfll 'JU ~U'Vl 'l11ti~1tiFllflflflflH 

~:e::1 .Q~~ ,,<let ""I Q 4~ i91Q.I

lLCl:::1'lfl'lfl'll!J:l:::'V'lI9llU lLLU1F1m L1:IJ LLJ:l:::tl11~tl'J'j FI L'V'lfl~el UtlU el~ 1J1~!flU 11 'J ~1J ty111tllll11 f.) 'If 

'iIlUfll'Jl9iflffu i 'iIiUtlmUfll'Jw~iJ'li'm.!J:l itiL'VifJ~'V'lel 

2.3.1.2 tlll1Uml~Lm l~..1m'l~ '1 -Mrm,nu1~V~'l~~m~'Vll'l1"lflfll'J111el'J lfJ.:J1UYIl-i1"lfl'lf'V'l 

1'1I9l1U1Fl11:IJflfl i 11ti"li\ilfJfll'J\l1tulfll'J i rfl'li'lfiUel~vlFll1:IJfL~:IJ111el!tlU el LtlUFl11:IJf'l11ti~Yi'l'YllfJ 

't 'jJ ",,';" lq _I ... i "" ,,_ I q ""::1 d '" 'jJ lq 'jJ. 91 " 
o &'lfl'VlFlU FI'Vl1 nJ11 'JelLQ'V'll:::'Vll'l UfllnlFl'J 1~11lJ'J:::L~U11'JellJty111'VlGJf1JClfelU !'flelUl'ltl'J 1'ltl'J1 FI 

.n.q." ..... l'li'el tl'J 11 !m~'li'el!tlU eltrU:::~L~fJ'J'li'el'l i U""1'lJ 11'lflfll'J111el1'lfl'lf'V'l. . 

'" 
11 1~~1V~Um'lifl !'Jfl11 i -MFI'11:IJfi'lmFl'Vlqfj~uJ:l:::mFltJfi,j~~J:lelfl~'lfll'J i -M!'VlFlUFlfll'J 1~mLCl::: 

l1~ff:IJ\! 'J w ~'l'U fJlfJ el'l vlFl11:IJf111m IU1'1'1 H fll'.ll1 fi,j~iU1'lfl'lf'V'l~ iJelyL~:IJ 1~el ~ l'liJiAmilflt)j 

http:J:llfl11J:llfJUU.wU
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2.3.2 fHlr.!'fIfifll'lIIBUffi,nUfll'l-W~Ulfll'l!~tJuf~lU,"fl'Mg:'fIl-liJtytyl. -. . 
: 2.3.2.1 1'Wfln i~ tI'Wfll'j ffeJ'U~eJ~1Jflmg:'U 1'W fll'j fl~eJEh~ff~\H"'j 'j ti'1'i,m~t~lH,j'lffm:n1~tI 

, . ., .. ".t" " "- ", .. 
ljlJ~'W 'tl1fl iI ty'l11Vi41 tlH~ ~ lfilJ'j ~.~'Ufl 1 llJtl1fl;j'Wl~ eJ tlC'j 11~ iMeJ~ <U~111'1'11 iJ 1~fflJ t1~ ~ffeJ~ fl~eJ~n'U 

'j1vi'lf1 .. 

2.3.2.2 <U~fll'jff~'Wl'l'U'Ufj~~t~ tI'Wt~Uff1~ty~1t1fln LI~iJtyM1'tl1 flfftl1'W fl1'jtU ~1~~'~ lfltll~ 
rmfll'j1<UtI'I1~mm~1'W'Yl1~1'1f1~ihmli'iJty'l11~~wB'i'lueJdNff~Nff'j'jti' 

2.3.2.3 '1,rii flU 11 i51J~ 'il~ ~1'Wfft11'WlI'j ~ fl eJ 'U flU t~m ~'W flU (~tI'W ill fll 'j Uli'i1ty'H1 'l 'W 

. -
fftll'Wfln ill'iI~~t1~~M~~~i1ru'H1'iJ 1flfftl1'W1I~:;fltJ'Ufll'j ffflEl1111 fll'j uli'i1flJ'H lrh'W ~1'W 1<U(J

u u 

tI _f ~ .:::t VV IV ....l:tf 
2.3.3 fltlr.!'fI1ifl1'l'U'lg:mUNtlNtlfll'l''ltJUaVllU'YIfl'M~'YIH1Jtytyl 

1I'j ~ail'Wrl~VlllJffflTI"HI~~'iI1flrl~~lULm:;fll'j 1Ii51J~'\J eJ~,rflffflEl1'~L1n 
• I'" .,. '" ~ d II) ~.., 'I ~lIJ. I ~ ~ '" 

2.3.3.1 ll'j ~llJ'W ~lflfll'j 'W l!ff'WeJ &fl'j ~~1'W 'H 'j eJllty'H 1'Yl 1~'j'UlJ eJ'U'H mtl ,'H Illfl'Wfl11'H'j tJ 

':h1<um~mlli'i1ty'H1 

2.3.3.2 'YlVlfftJ'U 1~(J'l~H'U'U'Yl~ffeJ'lm~mllJfllElill 

2.3.3.3 'l,r,rflffflEin 1(J~ 1'W rl~fll'jll i51J~~1'W 1)~~~1(J 'j ltl~1'W ~1l'j g: fl eJ'U~1 (Jfll'j ;~iJty'H 1 

.1 ~~ ~ ... .., • • '" 
'tllflfftn'Wll'j ~fleJ'Ufll'j fll'j Uflllty'H1~1(Jfll'j1'iltl U~:;'W11ff'WeJVleJflW l'iln (J 

4 V~ IV V V t! 'V' V ~ 
2.4.1 Utlfll 'j!'l tJU lVilU 'fI fl'l:l~ fll1'U1I'Ul'fU fi'lg:'I111-lVll1J flfltlHtlg: fl11 lJ'l'UUVI'll B'U 

2.4.1.1 fflm'jtlL1li'i~i1ru'H 1~iifl11lJ~'UcMeJ'W 'H~Bfl11lJd~ (J1m :;~'Uff~ 'YI1~1'1flS)$'Vl i~~1(J 
" q '" -VlU ltJ'tffllJT'j tll'iflff'W 'l 'tl 'l 'W fllHlllU'W ~1'W~1(JVlUttJ't1l~:;fflm'j tlll'j:;lil'W VI'WteJ't'~'j 1lJl1~1Hnrl'W 'l'W 

fll'jlli''UlIl 'tVl'Wttl't1,riill'j~ff'Ylllfl1l'l 'l'Wfll'jlli51J~~l'W'jg:flml.~i~ 

2.4.1.2 iifl11lJ i''U~~'lffl'U1'W fll'j~11iJ'W'tl'W'\J eJ~VI'W teJ~u~~j1lJi1tJn'U Ag'W eJ dH l~lJ~ 'l 'Wfll 'j 
'" 

OJ 'JI 1~ ~ ~ , 
. 'iJ~fll'j'\JtJ VI!W~um:llty'H1V1HC'j 

2.4.1.3 ltff~~fltJflTIm:lg:fl1'j l~'W~ihi ~ndHl'I1lJ1g:fflJWllJ 1 tJfl1ffll~ ~fft11'W fln illl~tJ 

l~lJ'Vl'W11 'j ~ff'Ylllfll'Vli 'W fln vh~1'W '\J tJ~ fl cilJ'" . .. . 
t! ~ ~ v d 1).11).1 v tV IV t! , 

2.4.2 r.!'t11ifll'lIIBU'YII'll ,U fll'll'f@lU lUtlfll'l!'ltJU lVllU't1fl'l:l~fllllJlIlJl'fU1i'l~'I11H'lJflfl iUtilg: 
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2.4.2.2 tH)~UI'YI'.) flA~V~m1lJf1JN~·'ln)1JIPiVI'l'Wm.:JUij:::ff':U;UJfl1'.)lilJ'W1I. EJfflJW'W TIflnI"11't)
: 

1'W1Wl~'fi'j'jlJtl~fim~"11 tJ'1'W'.) 1EJ195iIPiH'1 !m:;1Jfl 111\!flRflln i~1'V'11fl111't)1'.)cl'''V 1¢1ull~~'th1 tJrifll'.) 
. • . . . .'. . ' . .:u . 

HniJty'H1tJ01.:Jff~1~ffnfi 
. . . . . 

,2A.4.31'W f) n,ffV'WU1J1J ~ri'UfI~lJ'hr!~ti'U r'lHriiJ~u1i11J, 

2.4.3 flll~ln.fifl1 ~1I~::; liiuf..Illf..lll ~l ~ !~tlU tvrlU,"fl~::: rll1~ tYiJl¥u.fi~::: 't'Il;.:IUrI rlIlUIl::; rl1 UJ 
~ ~ q 

.... "" 
'J1Jf..I~'lft)'U 

tJ '.)::aihJHll 't) 1fl'V'lfJ ~m '.)lJ!!ll:::f11'.) Uff~ .:JVtlfl"l tl.:JUflRflfJ 1 

" 
2.4.3.1 '1'W flnU 11ff'Wtl'.)lEJ.:J1'Ufl~lJ '1wlf'Wll EJ'W 

2.4.3.2 ff.:J1il'fl 't) 1fl'V'lfJ~m'.)lJ~mY~.:Jvv fl '1'U !,n1-mn't)m '.)lJIPi1,:j'1 

2.5 ,"flll:::'Ufl1~1!fI'J1:::,"fl1~~tltr1'Jl!il~mfllul~iitr]~trumft 

"" 'j) 'j) '" 'I '" o'"j 1 1 "" 
2.5.1 Hijf11'.) A'.) EJ'W l 'fl1'U'YIflll::: l 'Wf11'.) 11f1'.) l:::'Hf11'.)fftlffl'Htij::;I'YIfI 'W Mffn ff'Ul'YIfI' 

2.5.1.1 liYlflll:::f11'.)1'*mfJl l'YIEJ'1'W f11'.lt:I1l1Jltl'Hrlflf11'.) Ull:::fffll'U f11'.) W'flijtl~'t)'W f11'.)~tlff1'.) 

fl1UIl1 lJltl i i{tJ 01 ~li tJ 'j::: iY'YI 1l.fl1'V'1 

'I 'j) 1 1 "" 'I d 'j) 02.5.1.2 ffllJ1'j t'l t95!'YIf1 'W mJffl'jff'WI'YIff t'Wf11'jtf11J'j11J nlJ"ltJlq!mm:::'W1Iff'WtJ'.) lEJ.:J1'W 

Q.I 9J Q (/ ~.::::::. A () CI jI'I .:::.2 'JI <J)

2.5.1.3 ffllJ1'.) t'lfl'fl m tl.:l"ltllq!ij'l'lHfllli 'flfl'lff'fl'j 1m::: fft'l'flI'V'ltl'W llJ1195 ! 'W f11'J fl'fllllfl'W fl11 

iJtymff~tJllq}'Kllm~aff'WtJ!I'W::;t!tn"liJtym '1'Wi{1'W1Pi1.:J'1 
. " 

2.5.1.4 ff1lJ1'.)f1 fftl fflHIV1,:jij tJ'J:::iY'YITI fll'V'l ii{mh~mlJ 1::: fflJ fl1J flcilJ1JflfllllPi NC'l Y1.:1 '1 'W 
• q I . ". 

1~f11'.)1951fll'Hm:::1951;'V'I'j 1lJil~95lJ95'WYl1i tJl'flEJf11'jUllff'WV'jltHl'WYI.:I 1 'W'.) tJu1J1J'viL1J'W'YI1.:Jfln!Ill::: hi. . " 
~ . 

!ri'W'VlNfln rh'W iY.:I~~m1'Y1 N1951fll'i Uij:::1951;'V'I'.) 1lJYI.:J1'1'1EJ TW'V'I'WTI'H l tJ lm.:l f11 1fi''Wfl11-n thfi'ill . " . 
.! !':!'I!I:'I v "" YY .... "I Q o! "I

2.5.2 fl~qflfifll~trtJUfI!'Ii' mfl1~'W~u lfll'H~tlUl~lUflfllJ::: AU flln!fI~ l:::'t'Ifll~trtltrl~&A~:; 

mfllul~iitrl~trU!flft 

2.5.2.1 .ij~n't) m'jlJf11'j!~EJ'Uft'W'j1{l1951IPiN'1111'Ufl~fllll ii{l~EJ'W1¢11CJfll'.)tJ fi,j~
~ ~ ~ 

'" 0' • 
fI tJlJ'V'I1!'fltl1 "lI1{l 

2.5.2.4 1J flll1'ij fll'.) Rv ffl'J'Hl tJU 1 1ff'U V'1 11'n1J ~i'1J"'Vlq! ij 'H m EJ'j:::19i1J I<Jf'W U fl1"l11 f11'j 

~tJ~~~l'W1'Uffm'WtJ'.):::fltJ1Jfll1 't)~~ 'flijtJ'fl1l'U~liri1'W i i{ri1tJlffEJ~'W'1 
.! _I "'" "" Y Y IV "I' Q Q.' .! .d

2.5.3 _fl~qflfi fl1 ~lJ~:;UJUf..I~f..I~fll~!~tlUlVl1Uflflll::: mflllfl~1&fI~1:::'t'I nl~trtltrnu~::: 

mfllul~iitrntrumft 
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. " 

2.5.3.1 f)l'jlh&"ff'WV 1101CIi~n'lf11'W lft~L'f1'j"ff'W&Vlfl''H1Vf1ru~fl'lCl"1'lmft~"ff(l~ 
. . '~"..'~ . .-~. ~. . t' 

2.5.3.2 flU V1J1J1t1m Wfff)imh~"1niif)1 'j Ul&"ff'Wvwvi'W &~ tI'W Uft~U1t"ff'W Vfm ~1'W1;ijtli'Wn 

" ll'i~'lI1J 'H1viti"fffJl'Wlh~m)1J~1'J\1~~. 

. ,v 

2.6.1.2 iil1f)1I~ i 'Wf)U VVmt'lJ'lJVlH1Wlm'HJ 9f~~V~ i ~11f)1I~~'W;!1'W VlH1-lijv Hft~.. 
_ I "0 <;;ll '" "" "5:1' 1 'i 1II 91 "".,g "I '" 
1J 'j:::"ff'lJ 01 'j W f)l 'j Vl1 ~ 1'W 11 ft~ Hf)VI 011 ~ f) 1'j 1&m 1~ 'H 1J ~'H 1 lOW t'lHn 11J l t"lf ~ ft f) 'H 'j V 'H ft f) f)l 'j VI H 

1fl'1m'j1J . 
G~YQJ -=t 1/$1 QJ .t:\.QJ 

2.6.2 mlf,l't1ii't1! 'tf'Wfll'Wlm'UUJ'WlVll'W't1flll:: 'tUlt! 

2.6.2.1 "ff11J~f)l'j'l.l~'lJ~f)l'j IlOltl~&~tl1"lf1ty 

2.6.2.21Mf1111Jthfi~wvf)lnJ~~~ltW£hulh.J'j~'lJ'lJHC1:::ijf1111Jlh~W~ 

,J ... 1 ~ t=t !IV <V ..:::\QJ .... 1 t::\ .Q

2.6.3 fl~t!'t1iiml1Jl~&lJ'WN~N~ml!ltl'l-nVlm't1flll~'filt! 1Jl::: !t1'Wlll fl'WflV) fllltl!!~:;N~ flll q ~ UI 

tJ~iWi-11'U 

2.6.3.1 'VH1~m 'j1Jf)l'j'l.l~'lJ~~l'Wm'l~f)l'j 'i)1Ol'1lu.no 

2.6.3.2 Nftf)l'j'l.l~'lJ~~l'W~i~hnJv'lJ'Hmtl 

d ~ d V QJ.' ~QJ 

3. !!N'W't1flll fll~1l1t!f11ltllllNVl'tf 811tJ1Vll~P'WN~ flll1lfJ'Wl1l1 fl't'i~ fl \JVll \Jl UJ 1'tf 1 (Curriculum 

Mapping) 

3.1 f1Wiilltlll~[Jljlltl
q 

fhi1..'li1..'lf1111J~ffO'UV~ ~~'Wuft~trlehjii~V1JftVl1..'l 'i)'j 'j tIl'lJ 'j 'jW1'lf1:JfV'I'H ~VhJii 'j~rutl'lJ~e'lJ~~1JL~tI..'l 
~ ~ ~ . . , " .. 

l'len 'i):::;ijIOl f)l'jn'lJl1 W'H l'Vi&nlOl;i'W n~lm 'j tl1U'i)Q{IV (h~~~¢l1{1f1111J{I~ 11 'j 'j1JUft:::ilOll 'i) 'Wii'H tlfi:U1'Wt!ft::: 
u 'V <u q .0 

V 

!91V'lJ"ff'W V..'l11~'H1m ri1U'W \0111J'H tlOf)l 'j m~Nftttft ~fi 1U(J1Jfl'W~~l1Ji M~vcqt1'U v..'ll1~'H l¢110f1111J 11~V 

9I.,g v.dIlJJ!.,
WJ11Jl"ffO'lJV..'lrJ'YIIIPI'jmmm:::'YI'lJ 

3 .1.2 ~&t1J1'W f)l'j tlf)l1w'Hl'YI1..'l'i)'j 'j {ll'm 'j W ~iivci!'~ef)l'j VI'lJ'YI1'WU ft:::urn 'lJ 
" u ~ 
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'V '''j'V 'V !'I ",1", • ",,)
'UfJ t~ltfJ,m~:;;uty111'Y1lJFHlm~'Yl'U~fJ~'Um~~lfl:!:~fJ'U 

3. 1.4 Uff~~ fJfJtl~~.fl r.l:;;~{h I 'Utl1'J ri ~ 1ff1lJ I 1'i'ijtl1'J lh:!:'rH;l~hJ~ll~~llJl'I~tlfJW li'J 'J lJ 
.. ,'. . ,. . ,'.' .. .' ,. " 

, , 111v'I) 'J,'J1I IUff.fll'FfLn~il't11J~~J,mTn'il~1'Wuri~1lJ~'jJ"lf'U fi fl1\!l~:Ji~;j'U 

v 
3.2 fllm~ 

d" 9J at '1 91<11 ~ 
., 

QJ ~ Q.f

3.2.1 lJfl11lJ t lm:;;fl11lJl~1 t 11fJ(JHfJfJ~U 'Yl t 'Ul'U fll'I1ffl'J :;;mltl~fJ~ ffl~11'lfl~flflfl11'U l'I fltl tl1'J 

1Lfl:;; 'Yl q y li~t11fltyU,,:;;'Il1lJ TU 'J:;; ~tl~1 'U tl1'J fftllllA'U fl ~1'YlH1'1f1tl1 'J l'I~fltl Titl ~ll~1 'U 1'1f1~'W 
., ., 

3.2.2 iJfl11lJl'li'1111'YlqYlitl1'J1.[tlU":;;tl1'Jtl~ll~'Y11~1'1fl~1'nr'UflVHiitlGit~1'U1'lfm~fltl~lJ1'1fl 

m'Wl:;;lu 'J ::~'lJU'U1l'1'U1 

3,2.3 ijfl11lJ L'li'1111 1'U iifll'J'VfI"JJ'U 1fl11lJill'1],j., Ufl:;;tl1'J tl~ :;;~tl~~"fJij O-:JN" m :;;'Yl'U ~fI-:J 

N~~l'U1.[(J1 'U U11 ~ ll'U ~iJl9l flfJ~ rlfl11lJ il'U ff1~11'lflU"::19l fJtl1'Jtl~li~l'U 1'1f1~'W~ 'J :;;l'I1!tl1'U 'J:;; Iii tI'U 

3.3 nflY:;;'nHiJqJqJl 

3.3.1 1~fl11lJi'Y11~.fllfl 'YlqYliu":;;.fllfltlllll~1 'U tl1'J .[~tl1'J'U1'U'Ylll'1],j~ ,],jfllflflfl'Yl H1'1fltl1'J 

~ d tV ~ 4.6. " ff d ... 1 d ~!1 q V 

IW:;;1'1f1'1f'WU":;;'WI"JJ'U 111'U 1flfl 'J I 'JlJ Im:;; ff'J l-:Jff'J 'J fll'WfI~fJ'Uff'U fJ~u 'J:;;lfl'Wl'I 'J flu tyl'l1ff1lJ1'J tl t'If~" (J 


YJiJ11 1'Utl1'J~~ff'W1111 'Ufftn'W tl1'Jor~ij'li'fI\!"'],jd1t1~'WfI 
3.3.2 ff1lJ1'J tiff~lm 1:!:'I11m:;;1~Nfl ~1'U i,)tlfi~~~UW'Yll~1'1fltl1'J l'I~fJ 'J 1t1~1'U'YIH1'1fl~'Yf1m:: 

''VfI"JJ'U lfl11lJflflll'1 ],j.,lflVtl1 'J \P ru ltl1'J 1 1'i'l'li'lfl'UfI~rlfl11lJrl~lJl'I~ fllff'W fJll1'W fl11lJi1l'1],j~-n'1'Y11tl 

"l " "'.;; liI~ I "'! "l "" ... r d "'!!'I d., 'JI 111 'V' 'JI ..
ffllJl'J fJ t'lf1'Ylfl'Ufl'YI11u11 HHll 'Wl:!:'YI H t'Wf11'J 11fl'J 1:;;1111'J :;;1~'Ul'I'J fJutyl'l1'Y1GJ1'UGJH)'W t ~fJtf1-:Jff'J 1-:J ffn fl 

~ Q.f $I .. I 9J t:i d 9J 9 ~ ~ d.Q

'J 1lJfJ -:J'WI"JJ'W l~flff~uu":;;~mff'W flU'W:;;'Yl1tl1'J1~fJ-:J ! 'W ffl~11'1f1f11'J l'I 'J fJd'lfl'1f'W 

3.3.3 ffllJ1'J fJ1HUN'WU"::\9~hL'w'Wtll'J1m-:J tll'Jt11fltyl'l~fI1m~f11 'J 1.[(JA'Ufl~1'Y11~1'1fltll'J1Ji' 
., ., 

Ji'1(J~'WnN lfltltll'J 1~fl11lJ r 'l1~mfl'Ylqy lil1":!:.fllfltl~li~lPlmwl(j-:Jtll'J1~1'YIfl iJfl tll'J 1.[ml"::hf'li'fJ ff~tlfi 

fflJ\! 'J or~~~mtlfJ~rlfl11lJrl'I~fI 11'U 1'Y11~tll'J tlllll~l 'U1'1fl~'W~ijfl~1~1I i Ji'fI ~l~ijl!(Jt11flty 

Sill] .d.d <v 9J.t:9 t 0.,; .c::t d tq""
3.4.1 ffllJ1'J fJUtl t'tIUUIl'I1'Y111fl11lJGJ1'UGJ1fJ'W 11'J flfl11lJ(J-:Jmm :;;fl'Uff -:J'Y11-:J 1'1fl'lf'W !flfl1VIPl'WIfJ~" ... ., 

ffllJ1 'JfJ;flff'W i 11 l'Wtll'J I9i11'W'W ~1'UJi'1t1~'U1f/~U"::ffllJ1'JfJtl'J ::t:lJ'UIPl'U1f/-:J 'Ji''J1lJ'l1~11~UN'U1 'Utli'J 

t1f'Utl ~ -:J1Pl 'Uw~l1'i'ijtl'.}:;;ff'Yl1l.fll'W i'UtlT.itlllll~-:J1'U'.) :;;~'U \1-:J'Ji' 
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3l .... "'i " ~ •
'il~ml'IJeJ t~U(f.,:jUn~lJ'i:\li11~1-:JC') " 

3.4.3 Uff~'IeJ eJfl ~fl1:l~f1ll l1j'Utlu -ll~eJV1.,:jli11Jl~ff1J1I11J1eJflifflln~ffm'U flllruL'r1eJ!~1J'W'W 
.. qs . . cu 

"1:hiffl'J1jrii"~'l'Ufl"l·~i1i~J'U·'IJ.a~flri1J . 
. -. . " q , 

OJ "I "" I 4 ~~q
3.5 fI fl1:J~ &Ufll':i'Jlfl':il~l1fll ':ii.Ttli.Tl'nUl~mflm AtUmUi.TUlflft 

"'''' 'I" III 'I "" '" <1"\3.5.1 1J'Vlfl'l::J~f1l';i t'lfmm tVW ! 'Wf1lleJ'H1J1(fi1Clflt1ll lH'l:::ffm'Wf1llt\! ~neJ~'il'Uf1llffeJffl';i 

fl'Jl1Ji11Jiu1~eJvl'llhh~ff'Vl1Ifll'l'l 


'I " 1 'i '" i Q " •
3.5.2 ff11Jllt\ t'lflY1fl 'U tntJffllff'U1Y1ft 'Uf1l';ilf1'Unm11J'lJeJ\!"U":J;:'Ullff'UeJll(f-:Jl'W 

VWmffl'L/ vwmun:::1ff'W eJUmalt)l'\IVWi1li'W ~1'W WNC')
f) q v v 

• v 

3.5.4 ffl1Jll t\ ffeJ ffll eJvl'lihlnffYl1Im'W '~mh'ln11Jl:::ff1J fl'Ufl ~1J1,!'fl'fln~l'lC') ~-:Ji 'W 1'1f1l':l 
• v. 

"i'lflf1ll Un~1'lfl;''W':l11JO'l'l!1J'lf'U~1'111~Wf1llullff'U eJ':l 1(f'l1'W~'I '1 'Wl1lu'U'U1111:l'U Y11"f1ll un::: hi!1:l 'U 
" . v , 

YIl"f1l':l r-h'W ff "A~1J~Y11"1'lflf1l':lUn:::i'lfl;''Wn1J~"iYl(Jlij 'W'W £'Yi~ eJ1'fl l" f1l':lft''W 'fl1111tllfl''i:\l 

~ (lI <t Q <i!ll a ~ .... I t:I ~.::s 11) V IOJ d 

3.6.1 1JYlfl'l::J::: t 'Wf1l':l'Ulm':l'il~f1ll t'U~1'Ul1ml'flleJ"1JeJ"fl1Jmt\!lH'1:::11if1l';i l~leJ(fl'l1J 

lh~ffYl1Iml'l 



----- --

• • 

• OJ ... .., .... "" 
fldl1-J"1llN~'lt1!lll't'ltUl o fldl1-J"1llN~'lt1!lll'H)~ 

4. 'lin'lll:fl11IJtTIJ1111; 
w . A ,. ~ 

5. 'IIn'lll:m'11fl'1:;lli'lr~1'I11n'IJU~~ll;"I'i1~ljl'll'lalLl1~fl'lllJ 
nl,Hln'll1111<tiil!1H'I'lJalrr 

. l.t]tu1in1l~;01illl1 i'lJAfl'lrVlJ 6. 'lin'll::ihio2. f1'l1l1f 3. 'lin'll::'IIHihyqp'101'lf1 
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v· . ~ 

1~1 m'!1·~N~ml'HUl'tJl 

flU 1flV-n'l fl1'J ftfl11l 1i1'11 fi ,j~\911 tJt6,j'lfl'U'\I6 'I lJl111'Y1Vl",m'YI fllul",'th1'l1lJ~mHl'TtJ 'tJ T;h~'m 
. '" 

~"··"''''''I.'l'J::~'U,jrucVi\91ftmn rut. 2550 fl1'J'lh::&iJmmfl1'Jftfl'tn ~6'lm~vh!ii6ih.lfl1f1fll'Jftmn1lJul'i",:: 

.",,,~,,,,,'·"'Gi"l'l.n lfltl1i1' V-m'\l6\1fll'J11'J::&iJlJul'i i;'j::1'l11!~lJ'J~~'UfI::UlJlJ (Grade) ~'lrl' . 

IV 

'!~~1JfI~U'U'U (Grade) 
",od"'I 

fl 'H'H) A 4.0 flWtltJ (Excellent) 

+ "'I B+'\I 11'J6 3.5 ~lJlfl (Very Good) 

"'I '" fl (Good)'\I 'H''JtI B 3.0 

+ "'I c+ 2.5fI 'H''J tI ~'VW1eM (Fairly Good) 

"'I rw1<if (Fair)fI 'H''J6 C 2.0 

+ "'I D+ ij6 'tJ (Poor)1.5'I 11'J tI 

"'I 
ij6lJtJ1fl (Very Poor) 'I 'H''J't1 D LO 

"'I 

\91fl (Fail)\91 M'JtI F o 
"" t16lJ'Jltl1'l11 (Withdrawn)t1 'H''JtI W 

11) • 0'"'I 
~tJfftJ\l 'J tl! (Incomplete)lJ.ff. 'I1'J tI 

rm111 (Satisfactory)'VUI. 'H''J""6 S 

"" hiV'W111 (Unsatisfactory)tJ.1J: 'H''J6 U 

llhr'U11'w':wn\91 (Audit)tJ.lJ. 'I'n6"" AU 
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2. 01~U1lml':in1\H,.t)1J1I1Vl':i!11U~in.nJtl1"li'Ut)~'UOHO'Hl 

mjn1'Ut1't)1J1I1Vl1!1'UN(;lm1i~tmi''lIw~UOffm:nff~'lilil!;~011ffO'Hl 2.1 

1M'nw/'u'fI 'j ~1JU fil'jl'lTU~f)U ~ftltlliql'linl'jl~ flU {':If) ~tT0 ffhli11tlUff'l'U'H11\I 'IIf)\I 'j ::uu 
. 'J . ~ 

. tI'j~il'Uf}t1L01'Wfllfl1u.'IIf)\I~~nuti~fll.Iffmni1'i1::~f)\I'\!hrl1.111~,j'11 'il\PIH~'U,:1'\I"Hnu'U u~::ah1tI. 
. ' ...... '. 

. ',. QI' cf .J '31 .~'" .... '.,' ~ ',". '" . . y 

.'iIUU'j 'jr;)N~~~ql1'D 9$\lf:jtl'j~tl.l'Umflu t)fl'il~\PIt)\l~llJl'jfJ\PI'j1'i1 fft)lJ' \PI 

f11'j111U ~f)1J' 'U'j~~Unfl1'lt1f1Tl" M'uflffmntl 'j~lii'U fil'j l~fl'UflU~tlU1U 'j~~U'jlfl1'ltl 

~m'jlJfil'j-W'ill'jWlf11111 111m:: ~1I'IIt)\I,j'f) ~f)U'M'itluh/\PI111Hf-lU fil'j ~t)U ii fil'j tI 'j ~!iiu iff)~tlU1'flU 

11llJfllflUtlfl 

01'j 111 'U ~f)U 1 U 'j~~U'H~0 ~\PI'j ~llJ1'j fJVI 1i~1 fI flii1~uutI 'i ~ ilu fI W fl1'Wfll fl i U 
~ . 

o oC:ld . d <JJ Q.I.::.! 'jJ 0 ~ tv 

fll'j fil'H U 'fI fl ~ 1'Dfll'j l'I1'U ~t)UlJ1\P1 'i! lUN~ flU1'j flU l'll f) \lU fl fffllll fl1'i l'U U fll 'j 1111 'ilU 

q'Ylif-j~'11 f)\I flU tI 'j~ fl t)U f) 1'lf'W'IIf)\lUW il\PI ~VIltl~l\l~mrlf)\lU~ ~U1f-j~111fl~I <Il~f) U fl~mJ1t11UtI ~ \I 

" 
1U f11'j f11'j i1 UUfll1 ~f)U U~~'H~fl~\PI'jUUUmU1\1 'il'j 1111,:1'\1 fll'ltl1:aiiuflWfll'W'IIf)\I'H~fl ~\PI 'i !!~:: 

'U ." 

" 1flflf)\lflm 'i~~U~lfl~ 1flUfll'j111flf)1'il'il:Vll~1l!'iJ'U fll'j~\I~1 fl~l\1~fl l11il 
d'tJ}3/ 0 Q.I ~ ~ cv..::::t. rid .d " 

2.2.1 fll1fllHU !fI\l1'U'Yll'llfl\lUWcr1\P1 tI'j~llJU'illflUWcr1f1U\PI~~!U'Yl'ilUfil'jffflllliufl1'U'IIfl\l 

1m'u fll'j'HHTUVl1 fl11lJtHU9iflfl11lJi fl1111~lm'jfJ fl1111~Uh'llf)\lUwilVliufllnh~ flfl'Ufil'j 

31.1 1 31 .., .. "'I' .A
2.2.2 fil'j\PI'j1'i1~f)U'illflRlJ'j~flflUfll'j 'fIUfll'i'lltl1'111~lJfllllW 'H'jf) fil'i~\lUUU~flUmlJ l'Wfl.. . " 

'" fI11lJ.n\l'Wflh iUUwcYiVli1'i1Ufll'jfffl1l1U~~liflVll\ll'Uiwn;nutI'j: flf)Uf11'jUU "l iufI1U'j~fl::nm 

"l1'lfU i1~ I u~~i1~ 5 ltlU~U 
.... 1 .:::. 0 • ~ "" <>t QI ..::::t.

2.2.3 fll'j lJ'j~ llJU \PI1U'HU\I U~~'H 'j flfl11lJfll1'HUIIU~lfl\ll 'U'II tl\lUWcrlVl 

2.2.4 fll'itl'j~lii'U1'llflm:nUfffl1l1gu 1f1flfll'jff\lUUU~f)uml.l 'H1mYf)um1J1rlf)iilflfll~lu 
d/ 'I i 31 31 31 "'''' ".A .., '" d/ 31

)ll11'W\I'Wtll'il U'fI1'Ufl11lJl fI1111'W'if)lJ U~:~lJU\PIfilUtl'U "l 'IIf)\lUWcr1\P1'i1~'ilUfil'jfffl1l1U~:1'111 

. " " 
t1J1i1tl\l~'Uiu~mUfffllllUU "l 

fl1 'jtl'j ~ tii'U'il1mj'wilVl~I tI tI'j~ flf) Uf)l'lf'W lUld'llf)\lfl11lJ'W ffl1lU~~fl1111f'illfl 
, Y , t ,. I " 

'ltli11~ U'U 'j1lJ,:1'\I~1'll16U "l i1nl'HU'fIiU'H~fltlVll i11fifl1!i1fl\lnUfll'j tI 'j~flf)Utl1'lf'W'IIf)\lUW ilVl 

y 'jJ 4 ~ QI Q.I i 31.dd ~ " ad" -.Ci1fl fll~''H1~U fl'llf)fI fit'HU iUfll'itl 'jU'H~fltl\PI'j 'HflU\I'II'Ufl1Ufl11lJ111'U 'il1fl~'Yl'j \If) W 1Wlill t:lU flfl 

~lii'U'H"'mY\PI'j 'H1f) Itlufl1'i1UV-Wmll 9if)fl11lJ'Wff)lJ'IItl\lUflffflllll'Ufil'j!~UU U~~~lJU~t'W "l ~ 
'U 
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• d" "'l
flllt'I"UHlfll'JflfllJl· . 

3.1 Uflfftl'l:J1 1;{~'W '\i1 ~ L{j (J tAt rJ'W Ufl fffl1;111 'W 'H ~fl ~191 'i1f11f)';j 'j lJ f11 f.'l'19I 'j lJ 'H I'llru cVl \9l ~ el "l 

36 m.bfJnl9l tLl;'l:::'il~~el"l1;{tf)';jl9lm~fJ€1:::f.'l'lJ1l-i~lfl·;h 3.00 

3.2 iiNI;'l"l1'W'\i11"l1'lflfl1'j~trJ'W ri1'W'Hrt"l~el"l1'\i1(Jl'W'Y'l'W1i1l-i1!elfJfl11 1 t~el"l 1~1'lJf)1'j tNCHt'W-il 'W 

'j:::"l1lJ1'lflfl1 'i'tilel~~lJi{l 'W 11'j f.'l'1'i1~nf)1'j'j:::~'lJ'lfl~ 'Hlel'j:::~'lJ'W l'W1'lfl~~1;{lJ 1191 'i 1il'W I9Il:1.1tl 'j::: fl1f1 
q ~ 

. v 

3.3 mru C¥llJ1I91'j !1'Wfl1llJfill1:1 1 ti"lflQllffl'H 1'lJ UflfffllJl'j:::~'lJ,jrucVll9lftm:/1 ~"l Wel1tlu 

3.3.1 Uflfffl'hll~el"lI;'l"l'\i1:::t{jtJ'Wi1fJ'W UI;'l:::f.'l'el'lJ r-h'W 1'W 'jlfJ1'lfl 1303150 1 illi:l1e1"lf)Q1:lff1'H~'lJ 
.,. ~ . .J d _I "id 

CVil9ll'1fl'hll (English for Graduate Student) C}f"llJ'jltJl;'l~teltJ\9l1911:1.1u'i:::fl1f1 'H'iel 
v v 

3.3.2 iiNtl f)1'j'\i1\9lf.'l'el'lJ 'ill flf1'WV'\i1\9lf.'l'eJ'lJ'\i1Nill1:l1fl1tJ.1l-itn'W 2 tJ U'lJ\9l'mW1'W'\i1Y'lf.'l''e)'lJ~''l i1 
~ 

TOFLE (Paper) 1l-i~1f)'h 500 

"i 
TOFLE (CBT) 1l-i~lfl11 173 fI~U'W'W'H'i'e) 

"" TOFLE (iBT) 1l-i~lfl11 80 fI~u'W'Wm'e) 

"i 

IELTS (Academic Module) 1l-i~1f)'h 5.5 fI~U'W'W'H'jel 

TU-GET (Paper Based) ll-i~lfl11 '"500 fI:::U'W'W'H'i'e) 

CU-TEP (Paper Based) 1l-i~lfl11 500 fI:::U'W'W'H'j'e)'" 

CMU-eTEGs ll-i~lfl11 60 fI:::U'W'W 

iTfl ftfl1:l1~eJ.:j tl"l 'W ::a{j tJ'W t~ (J'WUtl~f.'l'eJ'lJ ~ 1'W 1'W 'j 1 tJ 1'lfl 13031501 .fll'hlle1"l flQ1:l ffl'H 1 'lJ 

"<tI1",,, ""·"'''-'1 (English for Graduate Student) 'H~eJ~'Wm'lfl1'jf.'l'eJ'lJ~flru:::1f11m'nJf11f.'l'l9If fllfJl'W 3 illfl 
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fl11WI~V~fl11ih'l'ir'1Jf)liT~tf1mJ 
1.1 ihnnJ!11 iJ!Vlff'Ol l m'lJ lltIJfl11mrl'WflluntJ 1'OU 6'111li'1 M'flf11111fU~~t.u1hu1(J'lJ 1 (J'UtJ.:J 

~ tI1i1(Jfi~l,j'WfltIJ~~~tJ\9)'O'Wi Ul1i1fHY~l~fftJU 
'" 

v ..... "I v • <I 
r"'i'wmJ''Ulfl''JnJl!!tI~'YIflll~ mHflf1Wli11fj 

2.1 fIllffl9.lJ'W 1r1mJ~flll.o\91 fill 1~(J'Wflll fftJ'W flll 1\91 U~~fIll'lh~dJmm 

2.1.1 ff .:Jtff~lItJ1 'il1l 61M'flflll 1~111::!'Wfl1111fff11.:J 1ff~lJ'l.h~ff'lJfllnUl~ tJff .:Jlfi~lIflll fftJ'WU ~~ 

1.o(Jmh.:J~m;1tJ.:JflllffU'lJfi'4 'W ~1'W flll flfl1l1 ~tJ1Jfl tJ'lJ l1l ~.:J1'W 'I11.:J1'l11fllJ lW~1'l11;'W1'W tJ.:Jflm ~H<'l 
" . . 

l ~ 'l111 Vll.:J1'l11flll r1.:J1'W 11 l ~!'I1ff1m ~~1.:J11 l ~ ti'lffl1 ~tJ fl1 l 'I.'l1 tVitJl~1I'W'W 11l ~ ff'lJ fl1 l ru 
Q '" 

. IV <Q ~dV.4 

. 2.2 flll'WI9.IJ'Wl1'l11flllU'l.'l~1'l11'l1'W\9I1UtJ'W<'l 

2.2.1 fill iiff1U ';111 '1 'W n'il m l 11 'lJ~ fl1'J1'l11flll un 'l111 'l1'W ~1~(J1.utJ.:J fl'lJ fluffI9.IJ 'W 1fl11111U 'I.'l~. '" 

..1 
l<JlIlmtJ~fl~ 

I ~ 0 ~Q.I $I cI 'jI ~ IV d id 
2.2.3 ff.:Jt fflllflll '1111 'iWffl l.:JtJ.:Jfl fl1111 l U'I.'l;:;t 'W tJ'W 19.1J'W 1flll II (J'W flll fftJ'W 11 'I.'l~fl11111'l1(J1'l11tlJ 'W . .. " 
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.
... 
'H'lI1Vl'YI 7 

fll'l'l.h~ftUfJWil1'W'Htrfl~V!'l 

fll 'l'lJ~1'i1 'l'Htrfl \TV! 'l 

H'f'UNVl'lffl'UfI1'j'Ul11 l'j11~mlm l¢1'Url m'j)l'j V~f'UNVl'lffl'U11 ~mlVl'j m'j)l'jvtl'j:::~l Ufl:::ml1l'jV
<u co 'U QJ 

·1 fifl 'Ulm)fI1)!~tJ'WfI1'jfffl'W l¢lUrl 

l.l ~VlVi1UV4'W fI1) fffl'WVl flflVl11~fl'ilVl) )ltJfIlfl!~tJ'W Ufl~Vl)111fffl'U1fI Hff~l.:J )1l'J1'lf1Ufl~t1 fU!V4'WfI1'j 

i,r!l'ill1~ffll 

1.2 t1)~!iJiHHlfl1'jfffl'W'lJfl.:J~fffl'W fl'j)mnJfI1nrf)'W fI1'j!l tJ'Wi'IJ f).:JUflfff)'J,n . . " 
OJ ... I fI ~ ~ <it 9J I 9J.-::! lIJ 9/&:1 9J .Q OJ QJ ((do 9J ..:::i 

1.3 'j)VlmlJ'j~ ff'UfI1'j ilH'W 11 !Vl 11 !11 Ufl t;jt 'jl'J'W !Vl1Jfl11:JJ ~Ufl~1ffl'J'VIff'W 'VI fl1H'lJ11.:J'IJ'W 

1.4 ~Vl11 1U11ft.:JNfllh::; ff'UfI1'j wm 'I Vl1:JJ1VlOtl 'j::;ff.:J rl'IJ fl.:J11 -5fl ffVl) tI )~tiJ'W 11~fl ffVl )ll1 'W)::: tJ~a~fl 
, q cu <v 

.., ... 
'l 'YI 'l'WtIl fl 'lfll 'It'lf.JUfll'llnm 

2.1 fll'l'lJ~'Hn-.11J'I.h~tIlW 

'" d 1 ... 1 14 "1910 III ~ ~ <V 0' ~ ... I " 
fI1'j 'j)Vlfl1'j!)(J'W flnfffl'W VlI'N'UlJ) ~ll1UlUV4'WVl'Wl1~ ! 'lfff111 'j'Ul.:J'W 1Vl f)'WUfl~fI'j flUlCVItm:::ff .:JlJflflff) H . ~ 

'lJ1J'j~ll1UlV4fltl'j:::1l'J'lfU'j)~:I.i.:JLtli.rt'W11111Vl"Hl.:J fj,1:fffffltJ lffVlr:Jfl fi1Vlf)'UU'VI'W fI1) fffl'W'lJfN ml1l'j6
q q 

. 
<LI .e:i .e:::{q f ~ 

n 'l'WtIlmfll 'It'lf.JUfll 'lil'flU'YI'lIfl~tVlll 

QI d ... 1' 9J 'jJ ... 1~ Q,lQ <V d'... 1 0 'j/ 91 
'VI 'j'VW1m fI1) t'j l'J'W f11) fffl'W 1)::; lJ) ::;flfl'U)Ol1l'J11 fl'llJ{J'UVl fI1'j un::;fI ~flUl CVllJ)::; 'j) 111 fl 'I 11 fl.:J ff~Vlun::: 

".1 0 'jJ ..d9 'jJ9 e!l 'jJ V "".1 1
Ul CVllJ 'j::; 1) 111 fl.:J ff ~ Vl 'j ::;'U'U ff1) ff'Wl 'VI ff'VI t'lf t'W f)1) fffl1:! 1fI 'W fl11 Ufl::;Vl VlVl fllJ) ~ ft' 1'W.:J 1 'W Vl £I 

eJq 9JGI d ... I 91
'VI !'If t'W fI1)!) l'J'WfI1) ft'fl'W 11::; lJ'j::; flf)'UVl1l'J 

2.2.1 rffl'ltJ~i1~fll'j'IJfl'lft'1'IJ11ff1m ):JJlfl~fl.:Jflfl flUl~1ff1m 'j:JJil1ft'Vl{ 
'9J • I 

2.2.2 -Hfl'ltl ~i1~fll'j fIltJi~JfI'j .:JfI1'j ~VlI'l.:J-Hfl.:JtJ ~i1~fl1 m fll.:J un ::; 11thl'J'l 1'W V'WVi 
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2.2.2.1 11el \ILl fi U~fll'j 'Ylriffel'Ut~ \I'V'/t'l1\9l'IJel\l1ffY-J!~ hi 11tJ\lLl fiu~ fll 'j "htl f 'U ff[JhI Ut'l~ '1111 ~CJ~ 
1~V1~el\lfi'Ufn'j 'Ylriffel'U~~eJ1Jj lfflJU~l1f\lW't'll\9l'Uel \l1ffY-J CJ1 \ILl 'j~flel'U~';lfJ fflJU~!1f\lflt'l fflJu~'Yl1\11l'1.yh 
fflJlliI'Yli\lli1V\I fflJU~vll~rl11lJ!el hi. L~mllffiJ,jw~\lmll11Llel[Jfru'U'U'Yll\11fl'1fl 'j'j lJ 1101ulh lVfll'J fl'j ftW en' 

• q 

ihv11.J .' 

1 <Jfrl 
q 

2 

3 

4 

5 

6 

7 

8 

9 1 <Jf1Ol 
q 

... d/ '" II)SI .J ~I SI" ..
fll'j ffel'Wt!t'l~hlflfl'fl'l;jlffllJl'H;Jlt'l elfl !IOI 3 U'UhI\I C1f\l'iJ~u':j~flel'Ufll':j1Ol1Vfll':j 'iJ Htel\l'.i~'U'U'Yl1\1'V'/!afl'lff\9l'.i fll'.i 

l1WI1'.i lii L\9l el {'Uel \I '.i ~ 'U 'U flU W~'W1~1 rl1'U rllJ \9l!a ellOl '0 hi fll '.i Wl'lI hi U ~ 'U 'U fll'j 1r1 U!a ~ rl1'U rllJ 1hi \llh1 
• q 

" 
1ft1fl'i'.ilJ1r1vihlVfll'jrl1ftW'!f~\lil 

tllv11J 

2 
tI 4' ~ tI 

fll'.irll<JfellJ\ilelrlellJ'W11I'1el'.i U'U'U DAQ card 

3 
tI a' ~ ."

fll'j1'l1<JfellJl'ltlrlellJ'W1!l'Iel'j U'U'U DSP card 
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2 9fv'rl~ln1so1iciWork 

2.2.2.411' V nJ~{J~mm~fflff~{1ff~l~lAlrfl.:J1J~{J~fll'i.~:i 6.:Jfijfill l~nu fll) ffouiUl:::f)])~~~ 
. ilAffl'1/11']j'1l'11.:J~lUf)Clfflff\Ol11ff\Ol ~.:J'il:::lih.!m)"l'1\OlffV1Jl~m"'lfflJ{J~l'1Hlff1m)"lJ'h'Hf1Ji~1~'U'I1'mJCl

q ~ 

'" 
. ilAm)"flVf)!!1J1Jlff1mllJ l\Ol(dhlvmjf1qi1w~'fl.:Jii 

'" 
lijl!llAQlijffl'Hml'.lJ 1\Olvij)1t1m)YI~i1w~1i.:Jii 

'lUJfll'l 

.o:S ~ rI at. 

IYI) V.:J 1 lYl )" 1::: 'H1J)" '.lJ1Wl'11.:J f)~ 
.., OJ 

2 'H111PlUH 
.., .., . d 

3 'H11IPlflll'.lJl':i .:J!!f)'UlIPlV1 
.., .., 

"" 4 'H11IPlflW'Hfl'.lJ 
q .. 

,,'" d 

5 19f'U19fVnIPlYl1l'.lJtmVIPl 

" mU1U . 

"'I 

1 Imfl.:J 
.., 

1 1"11 
.., 

1 1"11 
.., 

1 1"11 

1 'l[1Pl 

., , 

2.2.2.6 ,ffl.:Jtli)u~f)nuliVfm~'U~:::~lJri1lAQ~ffTHmj'.lJ 11JlJrftl.:Jtli){J~f)1)"l'11.:Jliijfl~i1W~ 
" t I ' •• I 

... 1 .... 1<V Q.I 1 l' ~ -4 ~.4 Q.t 4 C!t Q.t .t:!t, d
Umm1J))1J1(1'1Pl '\'l.:J ~'H:::u~~tl ~'H::: !'M'U !mV.:JlJVf)~ lmtl.:JlJV1lPla~WV\Pl U~~lfl)V.:J'ilmVlAl'1 

. OJ • 

'" 
lilv1'l1'tl.:Jn1Jmmtl':iltl1ffIPl1IPlvij)lVmjYljflw~1i.:Jii

.. q q 

o .., 

11£lfll'lfllVl'U 

Machining Center 

2 CMM 

3 EDM 

0 

mU1U 

~ 
llmtl.:J 

llYl V.:J 

d\ 
1 lfl)"tl.:J 

http:ffl.:Jtli)u~f)nuliVfm~'U~:::~lJri1lAQ~ffTHmj'.lJ
http:lijl!llAQlijffl'Hml'.lJ
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4 Wire cut 

5 ""I "If~. 

"2.2.2: 7 ,rB~ Ufi!1~~~Ll~1Jff:IJ11~'Vn~f11l'Jm'Y'l'UB~1:ff~~1m'Y'l ttl:W1rB.nlfi1J~f11:i ~flfl1fitl! cyJ 

1'U"f111..1 ~LlBU:ff:lJ iJ~Vl\-.:J"fl) t:iftll'i"'Un~l:ff~." ~1fh~ c}}~'i)~atl'U 'U'cildill'Uo n Bl~lfiti~1Jli1']M1 ~ rilivfln' 
~. . . 

2 

3 

V fI:!1 ~ ..:.2 v lfJ_Jd qQ,f v QQ.t 

Vll~ ~1'Uf111rlfl'M1U"tl~'Y'lWl'U l:i ~1J1Jf111 H"tl~~~Lll'Yi m:i:IJ G]f~'i)~t'U 'U t IJVlfll:i 1 'il VVl1~~l'U:i~1J1Jfl1:iH"tl\9l 

" LllJI'J1'Yi:U 1~l'Jih11'Jfl1:i fl'~fimcyJ~~iA 

11Ufll1 

2 

3 

91 d '" 51 91 '191;)1 "'" .,... 'i 'i d . 

2.2.2.9 'YiB~:ff:I-J~Vl:ff'U1JmfWfl1:ifl'Ufl11 'il~ t"If'YiB~Ll:I-J~fl"tlN'UfH:lJ1111VlI'J1"tl VtVlfll 'U t"tl1'J:il"1f 

v ...J 4 Q.I'.4 0 d J. C\ d Q fI rI ~ Y9.I G1 9J Q 

"tl"tll'W'Ul G]f.:j:IJ11lHLlB ~111t1V'U 111Lll:i LlBm"tlflVl:iB'Ufltl' i!f'UVf111'1V'Ul~11'J~Wn.:jfln t111Jlf11:iVl1.:J 

" fn1\9l (Internet) fl111..r1J~fllHh.:j'1 ~.:j:ilV"tl~,tll'J~~~iA. 

~.:J~VilJ,,(U"tl~~nfl,gflVl:iBiJmf (lJVl1.tl'1'U'Ul fllflvn~'Vi '~V-31rnh 
m1.:j{Yn (m'Ml1VlVUi:l~cr.:jflq'M) 81,412 l"tl:IJ· 
11'11.:jii'n lm.:jfl1·H~'U!j1:i'Ulfl1:i li:lfl (6.:Jfl'l'Mmm) 2,750 H'IlJ· 

" . 
746 l"tl:IJ 

I 

lBflLll:i lJnfl. 2,600 l"tllJ 
"j 

111tl'1:i 1Jnfli'1J 102 "lfB 

11:iLll11~ltlj;h 310 ,"tllJ· 
3,917 l"tl:IJ· 

"j. QI.4Q cI 
11 'U -3 LlB'Vi lJ 'Vi 12 "lfB 

<VtVlU~nfl11iW'U 53 \9l"tl1J 
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.c:t.c:t~ ,
C)f fl ff tJ fll'HH) 'W 1,120 U~'W 

2.2.2.10 iil'W,j'mHl 
.. <u 

9J .<:::lo tI <j").c:t OQl.::::r.tI 

~1'W'tItJ~J;l'YI1\1'ff1't11f1tJlJ'I"l11IPltJ'H!"~!'VIfi ! 'W IJ;ltlffl1ff'W!'VIff 1I1flffl'Wfl'l"llJ'I"l ACM Digital 

Library (Associa~ion for Comv.uting Machinery) 

',!l'W~tJ~J;l 'H\\' WllSonfl1f)''lifl~li'n.fHn'tl11''Ml1~wi AppliedS~ience& Technology, Art, 

Business, Education, General Science 11l'WIll'W 

'jJ '" d 'jJ "" 
)Il'W'tItJ~J;lWflffl1'ij'U'lHlPIlJ IEEE/IET Electronic Library (lEL) 'VIl\1\VilUffl't111':1fl 

lff1fll1lJ l-w.yhUJ;l~~hgfl'VI1 tJumY 
9J d .::::r..<:::lo t?Q.I

ProQuest Dissertations and Theses Database ;J1U'tItJ~J;l'VI11'U11lJ1'V1t11'W'I"l'W1i1~fl'U 

1,UltlJ1I'V1 !W~'lH'UlUllWfl'tltJ\lfftl1'jj'WflllffmJ11'Wlh~1'YIffff",d'iitJ!lJ1fll UJ;l~UfI'Wlm 11lJ~\I 'UH . 
u u U u . ~. 

'jj'Wfll1ffm:l1111fl'YI~'hltllnJ tJtJm\9l11~tlltJ!91t1 UJ;l~UtJvl1fll
q 

• if. if' 

~I 0 Q.I .::::r. cI Q.I 0 d1 'jJ"" "'! 1 "" '" 'jJ
Springer Link !11 'W1I"1'W fl'l"llJ'I"l':lf'W 'W 1'YI 'YI'U 1 fll1 !U tJ '111 'W ffl't111':1fl'11 J;lflG"j 'YIHfll 'W 

tllffl11"1PI{ l'YIfllU IJ;lei UJ;l~ 'YIl\1fll1U'I"l'YI6 

~I 'jJ 'jJ"" "'1 'jJ'jJ
Web of Science 11lUiilU'tItJlJJ;ltJHtJ\I (Citation Database) 'YI 'YI't1tJlJJ;l'UllU!lUflllJ 

~ ~ ~ q 

9J Q.l1 fJI.::::r. QlfJ/9J.::::r. &,
lJfl1t1'U'YIfI\VitltJ 11t1fll1tJ1\1tJ\I (Cited Reference) UJ;l~'YI1't1tJtJ1\1tJ\I (Citing Article) C)f\lfl1tJ'UflJ;llJ 'W 

q 

. " 9J.c:t ~ 9J.::::r. .::::r. 
ABI/INFORM iilU'tItJlJJ;l'YIfl1tJ'lJflJ;llJ1U tJ'\11'Y11\1 fll'W 'U 1'YI111i1flll 

doli III q q 

'W tJflll lflij'l1 tJfflJ \Vi flJ;l1\1 'tItJ\llJ'YI11'VI tll~m'VI fll U I J;lei 11 <JflJ .:IfI J;l ~1'W 'W 1U~1 iT\I ij,rtJ\I fflJfl'tltJ \I 
q • q 

" 
'"'W tJ\VilJ fffl'l:f11fl~l~ tI\I fi\I U 

q 

9J .::::r. Q.I ''')')) 

2.2.2.12 'YItJ\lfflJfllJ'YI11'Y1t1lJ;ltlUlJ 111 
q 

. 
ClJ ClJ .:::t ~ ~ 

2.3 m"H)V1't'11'fl1'WmO"Hll"Ulm.!fll"nnnUWlJ1VllJ 
• ., . if 

'YI1'1"ltllfll i1~tJ\I ~fl'YI11-WlJl~lJl.;jtJ',rfll1~flfll1l~ tlU fll1fftJ'W'YI ~flff\PI1U1,rijlJ llP11iil'W l,1u fl11 
<u .. 

ffl11<Jflfll1~1~ffl'Y11'UiYmi' 'W 'YI1tJll'Yl ci\lIJ'W fli1 'VI 1\1 a'W !\PItJ{l'W\PI ~lJ'YI11'Y1 til~til ~~\Vic5tJii'tl ff'YIili 

2.4 fl1nh~!ih-!fI11lJ!.w£l-3'Wfl'llM'fI~'Wmm 

'VI 1 'W tllflld1'Yl11J ~\Vi fll1!~ tlU fll1fftJ'WU.u\l tJtJfH 1I'W 'VI1'1"ltllm~fIfi J;l ,rtJ \11.1 fi'jj~fll1 fftl1'W ~ 11 ~ 
" 

tlJ'W 1~~\l191\11.11lJ1u!UJ;l~191\1f1u!.fn'l"l Ifltlll~~tJ\lij ~lU 1'W 'Uflmfll I'rltl\l'l"ltJtl'U 11t11<Jfl1'W'YI~fl fflPl 'j UJ;l~
q . q III 

http:2.2.2.12
http:OQl.::::r.tI
http:2.2.2.10
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",- ... . 

. 3,1'. fll~r'lJ81'il11t1''t1,j 

iif)nfi~ lilflfl'EJl1l1'j 6'1'Hli~lmtIU(J'IJU~t'H~mf)Wc;1'll tJ.:JiJln1Vl(J1~(J 1~t:Jm1l1'j6'1 'H li lld1'tJ .:JiJ1Wl 
Y • 

nffml1'jt~'lJtl1tyt1!1ItJf) ~'W1tilt.! bY1'll11f11m nHfI~tJ .:Jfl~ 1f11m 'j 119f"J.fll'YI 1f11m 'j lI1f1iJ 'H~ tJ 

tI!l/w Q <v 9.1 'jI tI <V 'I Q,I.:!

flW 11lU t:Jr-J'j'IJ r-J~'Jl'tJ'lJ1f~flbY\'l'j U~tr-JbYtJ'W llt\'ltJ.:J 'jt'Jl'1l';)111fl'W l'W f)1'j 1HUr-J'W 1l~f)1 'j 1 HJ'Wf)1'j
qJ QJ "U q 

.1 "" '1 91 d tI"'" "" d • 91 ~ d 11191. '" 'W lJ':itlll'Wr-J" U"t 'I1f11111 m'W'Jl'tJ'lJf)1 ':i 'j ~ Ill'Wr-J~Vlm1tn'Jl'1 &fl'IJ,;) 1'IJnll'lltJllm'YItl1~ 'Wl) nbY1'H ':i'IJ. 
 ~ 

QI 1l~ .:J'H~fl~\'l':i ~~tJ~,)'WtI~m-n'l111tJl1'W1Vl1.:J~1l~Vh '1..r'IJn 'lltl1'Hlll(J~11l'H ~f)~\'l'j 1m ~,~1JWcYi~ 
lI] <v <v C\ .d.:S tI
11l~11lflW~fl1lWt 'lJWCfI~Vl'YI.:JtI':itbY.:JfI 

q 

o w f!J'.c::,. ~ I..:'! 0 (V ~ 9.1' tI " 
,,'l1f':i'IJm llTHJ'YI1f11ltltJ1111fl1111bY1fltylllfl 1'YI';i1tlltlU'W ~mt:JVltJ~ ';itbY'IJ flnw ~ ':i .:J1l1f)f)1';i 

'1..rOmTflfffl1l1 ~.:JJ'WflW~tl1'H'W~'W It:J'IJ1(r,h~nY'd~'lltJ.:J':i1U1'Jl'TI.j.~fi'IJ1l~~miJf)1,;)t;tum1)n6
" • y y 

'I1~81Vlt:J1m 1ll'IJ n t:J1(JtJ~1.:JUtJt:J1'Jl'1~t <H1111~U~tm 1I1':i 6i1ilf11lU'W 'li111l~bYtJ'Wr1.:J ';) 1t:J1'Jl'1 'H~tJ 
<; 91 ~I 31'" tI """ '" "" <i/ ,~ • I""
!mll~~tJ.:JllJ'Wr-Jll 'jtff'IJf)1';iW~H 'H';itJ1l1\9,Uf)1':ifl'fl1l1tJt:JH~llJ'jtutu1Wfl

CIJ q u I',J 

.., '" illfl':iifU'Uif1;!Ufll':i!':itlUfll':iif8U 

f)1 ';i tll1f'W~flW ffll1J~m'YI1t ff1'H i''U~11~1f11.:J '4 flmm ff1UffU'IJ bY'4 'Wfl1 ':iii1whJ!tyt1!l\'l~ ~ 
,.,.. ,"'q< ....~. f1Ut.:Jl'W~i''lJN~'Jl'tJ'IJ U~tiifl1111~~1'W1Vlfll'W l~~bYuff'W1Vlf1.'H~mVlfll'Wl~~Vl1.:Jf)1';iffmn~ 

4.2. f)1';il~1lr1fl1ltfl1111fl'v1tJflUti ~1r~.:J1'W'4fl~lm~fNI'ii'l 1111flHff~l.:J!I~~'jj':i ':ill'Jl'l~'ll~H 
91 "" '1 31 " "l 91 ~ Ii) 91 • .,g • .?t 91 i 91'"

f)bY~';i U~~llt\'ltJ.:Jffl11lm'IJ';i'l11';i 'Hmllnt:Jff1111';itl !'Jl'bYtJf)1':ifftJ'W !~tJtI1.:JbY~~1f) CJf.:J1l1IU'W\'ltJ.:J 'Hll 
" 

. 
, Yo.1'::'! y... "'I ,<V~ 

5.1. fll':i 1ffll1J':ifl'):jl~lU1"lfll':il!ilt8U 9 HflUflftfl1l1 
y • • 

flw~iJf)1';i!!~.:J~.:Jm1l1':i6~tI~m-nVl1.:J1'Jl'1f)1';i'1l1'uriuflffmHI'.lf)fI'W 1~(JUf)ffm:l1~iifJty'Hli'Wf)n 

bYl111';itltl~m:l10'IJm1l1';i6~tI~mnVlH~'Jl'1f)1':i 1~ l~umil1'j 6'lltJ.:JflWt'I'Jflfl'W 1I~l'1'tJ.:JV11'H U1~m1l1'j6 
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~mmn'YlN1'lf1f11'j1M'lIfhrflflflll1l!"~i'JflflU~0-:Jfhl1lJ~i111J-:J1M'fl1mmll (Office Hours) Lrle1M' 
". .

Uflfffllm,f1mmn hi' U oml1f1U 1Pi'0-:JiHim fill 10"fl1llJ!rt01M'fl1mflfl1l!u::ullufln 'il~vi1o ~mllJuri 

. ~ .., <'t 

5.2. fll'.i~nfj·HU"iHUflf1mn 

fllW~Uflflfl~lijfl111J~HacH~tJ~~U~"fIl'nh~LiJlJ1u l16i~11~~111J1l tl~ll~gu~i ~e~'Uvl9l .' 
'" 

'l~19l1ll flll9l0U 1 UfIll ftOU I9lT;Wl9lllU I9lfl~uuuu,,~iiflinJ l~LiJU 'U 0'1 e 1 'ilncl'1uL!~"~'j 1£11%11~fI1tJ1U 
'" 

1"1 2 atl~lMmf'l'illfl1'U~th~fIlff~"fIlli16U'U~Nmfli1tJuJU"1 

11 . v ... <'t 'I 11'111.., .. 

rr:)UJ(1l iH fll'.i'llO-l(1l illVi U'.i-l'llU iHfIU Uil~ 't'i'jOflllU't'U'rfO 19'11fH~ 1'If'Utlt'fl(1l 


OCLI ", OQ,l ..:::l. t t.c:l " OQ.l 'J/Q
ft111lUfl111J1'l0 'I fill fIl!;t'lfl U ftl'Ul1ff1m llJ U U fll1'l111Jfl'111J1'l O'lflll fIl!;t 'I flU 19l1U 1 rom lU 

I'll U!;t~;$1f11'rfJU ft'llJlfl 'illflU'YIliff1 ftl'lf1rl'1f1 n lJUli 'I'lfl~ i ~fhl1Ul'll:iufl111JYi'l'rf 011l'U O'lMl<N 
CIt q ~.. q,J . " " cfl~ 'U ("HNtI 'j ~fleufIll1 I9ltJIlllltJoolU 'j ~~U~1 ~lJlfl 1'l'lU UflW:<1 1I'lUfl111J111Ji'jml1f1lJ1111vw1rl'u 

'" '" 

fI nnl'l11lfl111.1 ~0'1 fI n Ul '1'1 1U u!;t ~fl111JYi '1'rf e 1 'il 'Ue'l Ml .uUWcf11'l t~oUl'lffllJmJ11.ffth: flflUfIl 'j 


'" '" 

~lU'l:;Nilfll'j~hri'h.!-llU (Key performance indicial) 
" )J " t 

N"fI1l~lI'UU fill 'Un'.)mlJ!;hl11J1tJ~'I~1,j'l;li'll1lJ~e~lU! flWtt1~~et'u0'111 fI nflflll l!~e 2 

llJfI1l~'hl'UUfI1Hl1lJTQF ~oltl J'Idlflwcrlfln·tll~liJu~lu fie ijfl1l~1IijU'I1UmlJ'lf0 I-1m: 5 
". . 

i1ti'l;~ 80e01'1UOtJ~OU!;t::!;tfl1'l~1!ijU'I1U.yj'.i:'lJ i 11Uu~,,::i1' 

" 
~'lfihj-lifNafll'j~hauu·nu 

tI... 1 fj >(V ."" d." 1 AI '" 
811l1'HJjJl::;\l111flfl\!~18fJl-lU6fJ'HlIJa::; 801H'f1U:i1lJ Ufll':ijJ'::;'l!lJll'Wl1-lUflU 

~?I~llJ Im::;rI1J111Ufll,fh!'iJu.numifl\!~1 
.o:::t d UI d" ... Q 

lJl1fJa::;l(JfJ~'Ufl~l1flfl\!V1' ~llJUUU 1Jft8 2 .11(1flYl'i'l~fl.:jflUlJ1~1.!lU'flru1\il1 

(11'U1(11'1J11'J11 

itl'l'il:l1fJ-l1Uflflfl1'ahlilutn:l'U6·mfJ1'111 Lla::1h~(1Ufll:lci'fo1i'l(1U1lJ (oiih ..I 
V11lJILUU lJft6.5 & 6 mvlu30 1U 'l1"-l~U(1tlmi'ltn:lfft1'h!Tfhil~(18u1M'ftnJl1fl. . 

itlli1:l1fJ~1'UfI~fl1'Hhlih~fl1:l'U6,m"t1~~:l ~l1JLllJU lJi'lfl.7 fIlfJ1'U 60 1U 'l1"~ 

~Uq'~ilt1Uflflln 
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lJrUl.3 & 4 (fflli) 'f}{h~uf)arf)aa:: 25 ~eWna1'11l~lilYlfff)lJhm9ia:::ihmffmJ1 

jjmlvi'l'lJlJlui'1J1h~m'ii~ml~UlJm'jfff)lJ mUJ'mJmHl'f)lJ lflf) 1m, , ./ ./ ./ 
U$:::tijlJAt'tm'j~aur 1110At't 01$U5 ::tiJlJOl$y;jll'WlJ~lU~na~lu1u JJfW.7. . . 
m..J 'j/il'l'lmn 

emma'lm.i(olii) 'I'j rifllJ'~i'Umnl ~JJ'Ull1ffl1l f)l'hUlJ::lhvl'llJ m, i~ml~au ./ ./ ../ ./ 
Imff6U 

~tl 0 , VGI 0.1 <::I. 4: ~.:1 ," 11 
emma 'J::ill'l0flU ~'J1Jm'J'Vll'lJlJ1l11n'lflfl1'J Ut't:::/lf'J81'1fl'l1'Vl 8aHUf)a ./ ./ y/ ./ 

• N 

n::lfi'i~fli'~ 

91U1lJ 1!flt'tlOHnr1Jff'4um'J~aum'J fff)U (Olii) '~f1Jm'jvi'I'lIUll'l1lfl1'J tlt't::: ./ ./ ./ ./ 
l1lf)1'1fl;'Vl iliuf)tm'Maat't:: 50 9i61J 

'J::vrUI'l111JVi~vt611l~f)~,rflfimn1J 'i!~'11'lrJtiW<t1l1 ./ I ./ 
Iil~a'liuf)ao'h 3.5Illflfl:::UUlJ 5.0 

$:::vr1Jfl1l1JVi~'Vlf)11l~8~Fji 3.5 i1lfl ./ ./ 
d 

fl:::llUU1A1J 5.0 

:; 80 ,/ ./ 
UWe)1rl M~llJ'I'i1'~f1Jl1Ul~f)lJi~1J~U'li~1011lmu.n fl.'Vl, fhlfU~ / / 

./ ./ ./ ./ 
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1'. flT'I111::: tilU111::: ~'YIfiF.Ji:1'IJ6{1 fl l':irHm 

_I '" J . 1.1 fI11u1:::nJUflflf,lt1lifll"Hf6U 


·'lf1{1n()'Um'H'H)'Ufl1:iijm~1.h:::!iJ~flM'Vl;~1~~()''U tl1(Jn~~ff.()·'U11~·v:i:::i~fnrl1'lfi Ufl::/11j.V/· 

, 	 ~. 

'" 1 tloI -Cl ..:':::l f! d Q.I d
:i:::llJ'U O1:i fH)'U l1tl'U flfffl1l1 1m::: O1:i 1!fl:il:::11 HflO1:i l'I tl'U 'U (){I'Uflfffl1l1 

~1'Um:::'lJ1'UO1:ill1Hflfllnh :::11J'U 11111i'1J11 H ff:UJ1 'Hli'll ifltl:i11J:i11J'll tu111-li'Vlff'U Vll 'U::: l~ ()
• 	 u 

{Illfl:::f1111'U111h:::1l1'U11 rlfl ffl1 'I llfl:::n1J~ff()'U11111hJi'1.111 Hllf1::::i lt1{11'UHfl~ fJ 1 tJ 
~ ~ . 

1.2.1 tJ:i:::tlJ'U 111VUflffflll'll'Ul!~fl:::1')fl 

1.2.2 m'J l.'1'l1fl~O1:iru'UfJ'l ~i'lliffl')ffJlJ11 rlflff~:i 11j fJn1J ~fffJ'U/ili' :::1'il'U 11 rlt1ffm tm:::1 
~ Q ~ 	 Q 

fl1111'I:::djUl1~flV~111Uill'rf1111 


O1'JtJ:i ~aiJ'U 11 rlfl ffm1'U fi TVil11J 111 vril'I1'!J-li'mm1)1fl 

~ 	 ~ 

V' v 
2.2 	~11'!JVI 


v "" 
2.3 	H'YIHflW1~mtl'UfJfl" 	 .. 
" l11J"';{I ff1'i1'ill.'11Jt)'YIn Hfl'IJfJ'l,jwcfi~ 


fl11111:::1iluNflfl11f11tUU'llUVll:IJ'Jluu:aaUfI'HllflVVl1 


mtytyl~fJ'lr.h'U011tJ'J:::ti'U~wfiTrmrlfl\i~'illfl:::ml<Ol1ml~tI'Uml~()'U~11J1Jl~111'U~Wl~ 
r )i , 	 )II 

lJfl W1~tJ1 tutul1 'YI ffl'IJ11'lf11ff1m l1JlfljfJ'lflel tiel :::i11h;l'W1J1~1J-li'H~'U 'l11J"';'101'Hh'U flll 
q: ~ u u 

O1111'l:::ti'U~wm'rfl'U (IQA) 
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fl. n1~~t'lUt'l::::frn'Uih&1Ju'Ufll':mrUa'}nrmr~~
q . v 

.'U. 'liat1::a8fJV1f1111nra~fan~~~::::111i'!rviQlh~a,!~'uei4,"aflg~..~n1J'llU~1J.1 
~. ImtlUlnrm1flH Ll'1~~~~flLl'mi'"tin1JmWer1U~m.filU~aflLl'~)~a~"'lufl'!lU fa w:::: fl 'lumi'l v ... 'II 

d 

m'l~V1t1f1fl1fl(lI'fla.) 

~. 'llt1Ult1flw::m"itlm'lilV1iinlaflll'~'l 
v 

1. flw::m'ltlfl1':i~mfl1f~ 

v "" 3. flW::fl'l'itlm'i~'f1'i~flWlflt v .... 

'Il. t1~:::;wtal'1l1'ifJt.h::'Illl1Kflgm 
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.fIU1Nl,rm fl 

. ihi!'YIff1Yiv i~WIl'll·'W1Vt;ltl1'l1m~1l'tl~Ntll~!'YIfflll~~ i~io1flidfl~ ~~ih,inltu~!~ 'WUt;lffTHm~ llfl1~ 
<. • - , ., .-. ., q.. .'. . ~ ',..' . '. "... .'. q 

. ~ii'!~fll 'W 1~~U~~~~~ff.'Wri'l~U~~l~~'j~!'YIff 'l'iltlfn 'il 'ill]'W,j~~!'YIfft~lJ'lJ'j::tl'U1J tulli~1'W tll~W{PJJirl. " 

. " . 
'lU~ ~~ 1'W~ lW.iTt/).::!'YIffi'YIfJ ~~U'W ~~fflllmnl!~ l'tlU ~Hil~i)Wcvllllll Hfjll'W Hil\ill 'Wl/):: !'YIffI\il~ till 

lfJ!Ul'W tll~ Hft~i'lJiJ~lh~!'YIff~lJ~'W 'YI'WI!) ~~1'W~lw;h 'illfl1Jtulll~ i~flri 11~h'Wlll'lJ~::!'YIff~1!~ 'W~tJ.:J.. . " 

Nft\ilnWcvl'tltJ~~'Ww~ WIl'll'W ltJ~ fflllm'jmtJ~i''U!!'1:: tJ~ffll1m ~1l1ff1fl n ~'W1mh::!'YIff W\ilJj'W 1. . 
_9.t .J d d.dc Q.I \I) 9J ~ 0 d 9J d OJ d

m~ll!1J 111 lllfJ'YI 11 ~~!l 'tl.:J 9f ~fl1H::1"lIl'll'W1~~tlll1m ~ll ! ~'W 'W 'ill!tl'W ~ tJ.:J 11 fll~ 1"l1l'll'W liJflmm 'YI 

'YIl.:J1ff1m~1l~1"lfflll'il::~U~i''Ufll~1:ijtJ!m:;WIl'll'Wlv.lft~nWcvl1ff1m~lJfl1111ffl111~!Jl'Wfll~fluml'U'U 

i~l1ti fl~1l~~tl1l1m~lltll~Ni'l\>llm:;fl~H~~ffli1m~lltlir'Utl~'Wi1~fl~~ffll1m~1l1ff1tll~ 

'illflfll~~1l1ll1'Y1tmrm'YIfllu ltl£j~l'ffmflClftl'W'Wl !u'Wml1l]'Wtll~ffm:ll~WIl'll'Wl'illfl1'Y1fJlilm'YIfliJfl 

jl'W ~1'W ~~ ffli1m ~ll~ I 'li'llll ~ ~ ~~iJfltllm!W:;Uflff f11:mll 'W ~~ihlfl'l::l:;fll~ Vll.:Jl'W~ ~ ffl11l~!J 

ttl1IfIU'WU flflUflU'U'UU'1:;t! flWIl'llUll'Y1fll hi1"0 ~~IU'W~1ll'tlfl~tll~WIl'll'W1'I1ilflff\>l'j ~ ItI\9lfffl'WlriflNft~.' ~ 

fll'j ~ 'il::tlf1~iJfl'11f1j i.hlilfl'tlW::~1~fl ril111'niU~~'W ~11~ 'W~fl~Vlltll'j:ij~ fll'j!~ tJ'W tll'j fffl'Wi 111n'U 

~1.h:;mri.Jfll~ ~~fl1'il'il:;I~tiilfl'tlW:;ffi1n'ilfffl'tll (Cooperative education) i1~tJfl1'il'il:;&Ul.1fl'l::lW::tlf,nW 
"" . oJ, q 51 ~I '" <£/ ')I '" 

::1ff1m111 (Engineering practice school) 9f~m~11'il:; t'ffl1JhI!!'W1'Y11~'il~fll'jfffl'l::l1 'il:;fffl~fl"fl~fl'U 

n ,\)'tlfl~1l1l11'Y1I:nil(J~ lJW flilfl'l::l tU'tl fl ~l]Wcfi\il IW:; fftJ\9lfl afl~ fll'j I~hI lli111'Y1 tJ 1iltJ1<Jfl:jf1"l~~tH fff1~ 
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knowledge into innovation) 'H~fJ illm~-:jthg;Qf)1'i' (Applied research) 
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JllfWIUlfl 'lJ 

: uotlali~'Jel'lf1Jf1113Jl'i'eNf11'J'lJfl'll9l flll9lU H'IltJ tm~f11'Hl~'1'litJ'lJfl'llf1n 119l(Ji':wil'il~litJL~ijf11'J~mtJ1· 

1'VI fI 1tJ 1fI fj lffl ::: tJ 1 I9l n 'J 'J t 'If13J 1 ii 'IJ 'VI 'IJ 1 'VIi tJ r1f l' I9l tI 'J ::: ~11tJ n 1 'J ~ 11 iT tJ '11 tJ 'VI 1 '1li 'J f1 'illl fI ~ i tJ . 
jJ " Sf t 

f{hn'l1 n'il'l1lelWn<JftJ ~'IiTtJ '11 ftn~19l 'J U~'1 ~~rYh~tJl'Wm'.~nI9l1i'f1m iTntlali~ 'J fl'l f'IJ fl113J1'i' fl'lf11'J 'l tJ '11tJ 

9J Q ci 1 ~ li 31Q ~~~ .e t;V d 4 ~ ~ 'l 
19l1tJ1i'f1m 'J3JtfI'J el'l n fI I9l flWHt H'IltJ )Ol(JttJ 'W t'I11i'f1n'J'VI3JCJ1' '13J'VI nfl :::~hWt'U tJl"ltJ jltJ tJf11'J elelfHl'IJ'IJ 

• "" <f 0 "" <"lq ~ 1"1 91 IlJ jJ '" eli .,,; • III 'P '" 0 'I jJ
Vl9lffl'11m'J3J UfI:::m3J1Hl1tfI'Jl:::'I1 Ufl:::tJlf.1'i:'lf11'J11fl'Jl~'I11U ~'lf'lltJ ~)Ol'ilH CJ1''1I'1f1'V1f11)Ol11'il::: l)Ol'J'U 'Vl1 ~'11• 

'" 11l'J1'111 

"" .
1l'J1 '111 

, "" 
'YiU1l'JflVl 

. . 
Q a a d.t=:1 

ffl'IJ 11 'lfl1i'f1n 'J 'J 3Jtfl 'J V 'I fl fI 'Yl3J. 31071502 
. 

A:1.Q J!:!t 

'VI(jflt)'Vl1'11i'f1m'J3J1f1'Jfl'lnfl 3 (3-0-6) 

.",,,,,,o"'3Jl'Jt:l'1tJf11'Jufi'ilty'l11~oi'IJcffltJ 31071503 n 1'J el el nu 'IJ 'lJtt]$'1tt tJ 1 fl)Ol hH 1 tJ 3 (3-0-6) 

11'1f1n1'J11f1'J1~"fhJelflOU'U'IJ'VIH 31071504 fI V 3J 'ri 1 1 I9l fl { 'If 1 tI 'I 1 tJ 3 (2-3-5) 

i'f1n'J 'J 3Jummflilty'l11~ciT'lJcffltJ '1 tJ 1i'f1m'J3J1f1~fl'lOfi 
~nH'VI fl1 tJ 1"fji ,rantY'I fl3J UfI::: t~ tJ. 

d 'J/ cI OJ 

.1JfI fll m 'VI (;)''J 1'1 ff'J 'J fll'lfl 'IltJ tJ 119ln 'J'J 3J 

31079502 n1 'Jt~ tI tJ ~il ru 'H 1'il1ntl 'J::: (;)''IJ n1 'J ill 
OJ " 

1 (0-3-0) 

'jJ ~ ~ 
1'1)OlltJ1i'f1m 'J3Jt fI'J V'IO fI I9lfl'IJ fftJ V 'I 

f11'J~I'lltJlfll9lffl'H m 'J3Jilltll tJtI 'J:::t'VIi'f 
q 
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31072501 fl1'J tj tI f1 l!'lJ '1J!1 ~ ~ i I f1 'J 1 ~ M . 3 (3-0-6) 

.9 <VI '" i ~d QI .d d rI 
Imtl\l'\Jmf1~.'ff;:JI 'ff 'HJ MlJ 'Y.1 'J'I'HJ 1 f1 'J 1J fl f1~ 'VI.lJ tI ~ f1 

: '1iuf~ 11lJ'ff1lJ 1'J t:l i 'W~1 'W 1.0(JI! ~~. 3 i072S02 n.i.·~ 'VI. 1'1 'ff rio 111'1 ~ in n 11 ~ ~ i i]:\..13 (2-37S)
~. . 

9J ~ ~ 

'W 1m~f11'W 1ff1m 'JlJlf1'JtI~ f1 ~ I! ~ ~ 


& <V dI 
3 (3-0-6) 310725031rJ1t1f11'ff'VI N f11 'Jfff1l:l l'J~ f1lJ 'ff ~9I \I 

~ 

3 (3-0-6) ~f1 J;l\9l'J 'lJ t1~lJ M 1 i 'VI (J 1~(J! 'VI f11 'W 1 ~£j 31072504 Vlq~f1nlJl.:}f\lf1~'lJtI~1'ff<f.l 

3 (3-0-6) l'lflJ~ f1~ ~1'W 'W 1 'il ~ 114'W m \l1f1 ttl \lf1 ~ 31 071505 i~'1'Vf1'W~!tJ~llJ'W~i'W\l1'Wiff1m'JlJ 
3 (3-0-6) 31074501 

3 (3-0-6) 31074502 

3 (2-3-5) 31074503 

t9ev 9J ~ " 3 (3-0-6) 31 074504 f11'JmlJf1lJ51'l1'WiJ~'Ii'W'ff \I'JtI\I'ilmf1~ f111lJ'JtI'W 1I~~f1nr-l~\9l q ~ 

o '" '" 3 (3-0-6) \9l tI lJ 'ff 'W tI \I tllJ f11 'J 'lJ (J 1 (J 1'l1 'lJ tI \I 31074505 f1 n 'U 1 ~ tI \I I! ~ ~ 1 I f1 'J 1 ~ M 'J ~ lJ lJ 

·... "'<~"""'·'Mf1nlJ i 'WfI1f1mutl 1f1(J!11 Vl1~ 


. lJtI\9l'fflMm 'J lJfI1f1mutl~'lh~ f1t1lJ 31072598 
 3 (3-0-6) 
q 

9J ~ 00::::\ I " 
f11(J t1\9l'ff1Mf1nlJr-l~\9l'lf'W'ff1'W 

q 

~ d ~ 0' " 3 (3-0-6) 'ff1Mf1'J'JlJtll~f1'Vl'JtI'Wf1'ff 31072505 m~ lJ1'Wf1 l'Jr-l ~\9l'li'W 'ff \I 

" 
~ 

'" <V 3 (3-0-6) 'ff1Mm 'JlJf1U I! 'll 'J'J'll r-l~ r-l~\9l'VI H 31072506 'J~lJlJf11'J r-l~I'l'lJ'W'ff \I 
~ 

.do"QI do v'll .;, 

~ 

"" 3 (3-0-6) . !f1l:l\9l'J 'Wtlf1'il1f1'W(J\llJ~ 'J~f1t1lJf11'J 31072507 f11'J t1t1f1!1 lJlJlf1'JtI\llJtI 

3 (3-0-6) 

3 (3-0-6) 

f1m\lI!~~ 'IJ'W 1f1VtllJ 1I~~i'ff1M fl'il 31072508 

,~rI ~ 

3 (3-0-6) 31072510 f11HHlf1!1 lJlJIIlJVllJVlVlm'ffl'lf1 

o '" '"31072511 f11 'J 'il 1 ~ tI \I II ~ ~ f11 'J 1 I f1 'J 1 ~ M 3 (3-0-6) 

m~lJ1'Wf11m'lln'll1~f1 
~ q 

31074598 111.utI I ~ tI f1 'VI H f11 'J tI tI f1 I! lJ lJ II ~ ~ 3 (3-0-6) 

iff1m'JlJf11'Jr-l~\9l 

3 (3-0-6) 
". 

3 (3-0-6) 31073502 f1~ff1'ff1'l{'IJtI\I '1M~'Ii'W'ff\l 
~ 

3 (3-0-6) 31071506 f1nfl1'W.1tuVl~ff1LlI'l{'IJtI\I '1'11 ~ 

3 (3-0-6) 31073503 tI 11 f1 'J ci' 'VI H f111lJ f tI 'W i. 'W \11 'W 
q 

3 (3-0-6) 31073504 

31073501 
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31 075501 'j:1J1Jfll'jVi1fl_~n:JJ1~tJU{l:,j:r11mfllff 

31073505 fll'jltnl'm~"" 

'" cf
1 Hl ff tJ 'U ff tJ tJ tI 'VIti ff 1 ff I9l 'j f11 'j• •.. 
1:JJ 'I111'V1t11 ~tll1~ i, tJ ~1tJ fl n ~fl 

f)'J,llfl1l1.ijtl Ut;'l~fln1Jjflll 

'j~~:JJ'lftJ 

'" '" 31073506" 'V-I{l~~1'tJ<lf1m'V-I 

'" '" cf31073507 'V-It;'I~~ltJUff~tJ1'V1l9ltl 

~ 1073S0&'" J'viflltJ lcifJtiJ'JtJtlu,r~ 

f11'l'11m1:"f1~~l9il!t;'l'll itJf115 01CH'VI 

31073509 

31073598 ,j'i1flt)fll'imfllnhtlltJtJ 

'" 'V '" '11 1 'II tJ! t;'I fl fl 'VI 1 ~ fl 1 'i tl tJ fl U11 11 11 t;'I ~ 

"" O'aUJ1'lfl 

'", If.ll'lf1 

'" 'alf.ll'lfl 

~tJ1.!flmf)'j i,,rijfll l:JJfiflj d:JJij 31071503 

i tJ fll'it1'tJ fl ~1,j:r'U,j1 ~l9ltJm~i,r 

1tJV1ff:JJflff1:JJ lHHlti'lltu'lf1~"W 31079502 

'" ""lfflf)'j'l':JJ!mtl.:jfl{l 

'" 9I~ _ I " cf 
fln l'j tltJ l'uty'lf 1 ill fllJ 'j ~ fflJf) n ill.. " 

tl I9l ff I'll f)'j 'j:JJ
• 

ijmnHUMtJ Ut;'l~fll11~lIfldH 31079501 fll'j1Jj'lfn lflHf11'i1fflf)'j'j:JJ 

di I G)j}~ (V e:t 
" tl'UCJf.:jil:fltJ t'l11flflMt;'Iff1Jq'Vl'1i19l11J 
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f lJ1\9l';j lqjm.h. (2548). "&fl~fJ-J~!PI7:u1rifJ1fl-J1UnfJ". tht!n'Jlunfl'l'¥JutfW'ULnfu~1';j1~tJ. 
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nflrrf)iJlffl~jEn(iijrrf)i1lhl1:f'JJi.feJtJ1.Ji1J ". "hUfl-!lltJflV-!l'VI'Wf1'UU"n.j'Wf1151~V.

. ' q. ~ . 

'I U11'll \lCllh HCl::: 'Wfi5 'YItH,lgn. (2549). "fll'J:fmrlU'lJWffl~WVIJIlJl"1ffll'IJehw1t'l1grl 7r1~h 

.. ai'l1:f'lJ'J~iivnf/:;f9ii<jf\lmJ":.iJln1i1til~m'0fl1iJ l'"fhl'lfiJ-!lfliit1'l'W'Wl . 
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I J A lul0l.!Y1nJ'1tyqpwn l'iJ,Jl1 ftfll!Yli nT)fffnn~d ;:JlrrllJfll1lJOrmUl 

11l'11'l11fll'.i !l1."l:::m')1~ulUIT 1'lJ 11'lflvi H 11m:::il1Jr1l.!.:)oinJlt1)t1J 111'1 

v....." q,..o

'110 12 	 lflHff'.iH'lJOnHm~Y15 

12.1 l1nnfJ;mlh:::fl1Mii{Juvmjru."I1Vl 'Mii~ ltl1tll1li1unVl'l 1lJ'f)cnlYl 

l1ctmlVl'l iliUfJ{J011 24 mhvnYl 

12.2 11nnff~:i1Jh!Un1" lMi1~lU1U'\1\.ht.lnYl111JVl"flVll1fttlffVll 
'U 	 u u 'tI 
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(I) 1111U n 1 Y\1lili'f1:::1Y1Vlll'l"l'Uli"!$·n,lf()I'YIutJ ,~ LlJtHlU 

Ill1 36 HW1fJnVl1V)mJlll~mnilv tll'ilr1l1nJ~111:ljrJ'W'jlt1i'lfll~1I1~lJ '11[li'iln'il01'ilJYl'1'~~'lilm'j 
twn~lI;f'U lVlCJ'h.lu'tmw1unVl H~i):::v1't1.Jjj F-HHYll\j1'l t I'IllJiilJ1111YW1 ftUiill1 'UV) 

(2) Ll1J'lJ {1 2 ,hlY\{nihn..li~.Jiifi1tTIuul~hjut)fJnl112 

mi10nYl un::v1fl-1ftil'l:lHl.,:(n{J~'h.nDdhj,jBCJnil 12l11:huoYl 
dt ""i";''' ~ '" 112.2.2 	mill 'UllJ'UUrI'Wnll ffn'l:l1'Vltl.f\.lf)l'j liflY Vll'U 'l lfJ1'll'1 ~(J 

IQ 
<II 	 t"'.£1 I.-z. • .c::.'I'" .4 .t 'j.I "Q. i'''' J 	 "I

HJ<;Hl-lillTnU1U'I'il.J'li tLVlVltlmfllJfi'UfI11f)J;Y':i.:: lJlJc.ltIn11 3 l1U'101lVl U~:: tlJtmJ 6 HU10rlVl 

11 iloi.'fYl'jlf1~,lJ?l('l'tlUl1ftmfm lIfHJ f1 1~~ 11'1] 'Ulii't)'HllVltHlu 
~ 	 ~ 
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12.3 mln~Wah::fllflUlJUVJ)_UWcn~iU"1-3iM'ij~11.nl.J11'\.hun~ 
nlJ~nDAmrfl~m'U,r[)flfl-jl 24 'I1li1UOVl . 

. . .. 12.4.'11 tlri~mUltyt:ylHln llti~n'nfttl'IJldJu 2UUU lf1tJ;uunw~itJ 
. -. - ',. . .~ " 

l~m;\il.IlJl,rt11"1fltll 'j im:: \jni"lfl;l'liU~~ fi f) 

12.4.11111U 1 dh,JIlI-IUflnfffl'IJl vin.rUfll1iiu1~l!iin"lvil 
l'Yl{J1i'hnl;~riflhrlOVlfl11lJi'l'111j 111111YlUHltic) l1lflll1UYI hrilUU ntJi'111n~lJl~li '11~tJvhn'1l fl'.i'llJ 

111 ~1"1flfnl~UlvflJ~u 1'fW 'h.hT11i1tl1t1nl'l Ill'iil::;~ f.) ~l1mHilJq'Vl f\'l11JvilJ11l1YlUltluiill1l.J1'I ?l'lci' 

>' V 
Q,/' cs..c:I.. ~ 4' V d

Yl'll.J 1i1lJll.J"l'iUliVlllJH1JU 1.1 Uft~UUU 1.2 ll:;vHNlJ 

.oQ, <:II .(.o::tct 

lY1fJ1Ul'lUliYllJ f.lfllDli'i Q'~ ua::flCl l1lnl'lf111lJnnl'lU1ln:n'lf1fll'Hn;::;'l"lfl'lfYt lla::fHl1l1nu . . " 
'jl11i'lfl'i1lJt~lJ Yl:jU 

...oS d" yo a.. -,Q. 1 ".(I) HUll 2.1 f;il'IJlflfllllYln11'H)U'ityf.lJ1 Yl ;)::;f\C)-.lY11 

lYllllUYluU'hiut)mrh 36 l1'1.ilVn\'l Ht.~ffmnm.J. 'llvlinUfll~Uewn'h 1211u':lUnVl 

• ,., V -4 .J '" c: .. Ie" Ad. " 9

(2) HUU 2.2 YU'\)lflfl1l1Yl1J1l'HlU'HUl.lJl\'l'l il~Vl~HYll 
<of \''' 

lYlt:nUYI'lJ1il1jUc)(Jrr:il 48 mhun'il LlC1:;ffflll1"ntJi~lflniliuDlJn11 2'1lH.bll~V~ 

I 1v ~ v v ~ .Q, d d 

" ..'\)0 13 ',i!:V!:(,)f'llflTlFii11:Jl 

\3.1 '}:;u::;n,nnnf1mnlUll clfll~Vl'lU'l::.mfl-U(lU~nrruei11'l "":; 

1.h::fl1flUVUmUtIlc:Yl9l';u'fn 11n~!'H'l1ijIlEn'hilflU 3Um'lff1l1l1 
" 
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11fl1fncllfffll.l1hilfll.l 8Ufll":iftflin '. . 

13:3.2 ri'111jiJfi~~hL~\ltJi~~11'Vl~lft1l,j'1~fl~li~iU;::~Ut!~~flll~{Jn···
., . v U 'tI"~ 
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'Ut)':)flw!:m llJfl1nJ111l:i 11 nnf!I'1'J 
.... a~ VJI<t ".GIVA:: 
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• v u .. 
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IV .. to " " ~ " . 0 d . 4 IV

14.1.4 lHlfl,!VlllJ'.i\!!tylltHl ~t'\ru;FitJ'i';l::~fHfCll'HIfl11.flflll11;:fliJ 
• " tI .. 

UjfUW1~i.j11~~l'y.hJUll'h i11hmflul~UU~)Jln 1;~ij(]ull.1~au;;;iii)'Ii(Hflru::fl':l'.ilJnllU1Hll
CJ u ~ .. 

<9 "'" ~. nn;l1'.i1.:)ftfl'l:lTliOUi"tliiJ.:t--·· .........._ .._·_·_··· ........ . 

. 14.2 iJhlfn{lIl~-111·HUtl::;'.,jdJlJhfll1~em1:;elJdhff{t!fT'l'lf1?ie:lnl')fffllll 
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15.2 FrillJmy\Hll.Jm~V\ 11'Ul.Jfll~~llJ"n 15.1 "~fllM<H1HC'ltrll'Hlm1ffOllltJ{j 
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lJln1YllJl el[J i)::: i'Ul.ulflmn njaii~ru trl.I'U~fl'i1J{l·,)UVlllJ.ue 14 rirliJ1lJ11V ~l\J~1l1Jl.Jlin·ffm:ll 

VlllfllJ n~n fllHfl1'l'lUlftVn111lJ'fl 

~ ~ 'III" Q' ..... q..;. & Q.>......e:. 4 

15.3 lJl1l')r1Ul i'HJtJ l\1'1'illUru1'1 UlJOfffllln:::'fl\!lJtu <l'l'fli'tfl1l1'IHH 

trmUUf1TlffiTln 1l.Jlh:::1l'lftl-11flviHlh :::ll1ft l'flUlr1'M'I',:::t Uo\Hl t:llJ 'i 1U1'l1'1 \1:;elJ wi 1fll'iflmn 

ftUfr3'lmi'll::l~ fl-l 1~'fl1lJI'\11lHl1l.11::: C'!"Jn~6u1lti.htln'fl111 (Hi ao1l fff11d 11UI.ulH.hlH1 ij.~1u 
~ v ,.. . , 

. m~ fff1111'flllJl1elf1f'f?l'i 'litH fftl11hml:iftil 11111 Vll.Jfff11dUlcil';; l1-liilHl1JlJ lJVi1lJU 'i:::mff'IJ-cFl w . ~ 

.. 
.0. .::I.- ~ Q,; .:ell ~ IV d 

15.4 lJlllTVlVlulJEllll11 ill'HIIl:iU1Jflf>HHl l.!lWflll1il ~ i)lfllJ flfYfllll 

utu 'l1I'lnOEJ 1 'l./tl.:J1ll11il1 e.l1 elmtJlJHloU111lJ finE! 111Jl.J1J 1n 101'll11.Jl 1'iOW '1~rum 11Jn1lJ'lI'tllJi)10... 

fltl!:::m'llJf11'i ui11l'l f1 cifl M11'\J tl'lflru::: llCl:::H'toU1i 111 ff01l1iJ i1'l'li1~f1Jml nl'l Rm:ll1m:::/l1~tl
~ ~ 

.. ..." 
'uiU'l tl-31 '\.J fl1'l Rflflll '\.J SlV~'lfT\r'U''l n'linM&lu '1UvlllJU ~::: illi'l'IJtl:JlJ 'H 11l'lUl ell) 


" 
.u'V 16 Ol').uUl1:::l'UUlJl\JlJU Oft01Jl'i ::~mjtll<l1Iilflnfll 
"4~ )It/' <U.« ,,~ _ & a GI .... diI: t';'

16.1 f-I'I'I iV'ljU iIl:l'flY:!{lt)fll'IJ 1tt1l.JlJ Oftfl1J1 1l:::1Jf'fnlym;UUflftili41iiltlllJfl. ~ 

1~;flJl'l:ai:hJulll·w1nffmn'\JEl.:j lJ ln1V!ul "VU a'') 

16.2 H~1;{f1JfllJrilillil{)0I'1h~lJuflftnY1 f.(Fl;fUYl::l'u(JwnftmmI1IJA'ULO-l. . . 
• _ . .J <to (Va 0/ tV!. 4 d.::i 

lYW'\.J 1\1 i.'l Ojl1JVI11J'V1lJl11'll'ltJHWOlf1U'fllJ 111{J~ llJ~11?H)flm::::l'i'i fllfYl,:j'Jjl) ~l-3-": ~ llJJ :;llWlIll 
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"..d v.. 4 "q _ .c::1 . ~ ..,IV d a 
16.3 Hi'!1ii1'l1Jfl1'iflVlHWo\'U111Jl.JlJ flf'hl1J lYl lHJ 1 'il:;;'\J'UYlttlJUU ~ llJ1lJ 

~ ~. ." 
L1(1 111ft:;tfmiJ~~lJ11l111U1tltJn1lflH=!v!':'H'lJ1?I iY"ii!~U'tl:::l'UUlHjflflO1Jl ! I tUl~ll:: 'l;'n~-lm~iJflttl~. . 
111)J1111YllnH(Jln11J1tllJ1'1 1mrmjruijn1d".imt111J1tJ~fhf1U~1 11lJl'i 1U-31lJ~') u~:;1l1tl1v1'l'Ut'Jl.JUA. 

JI, " 1 ~ - - . ~ 4 ... 1 " ...-t:r.1 11 ,00

,m1il9"J.il11o~ n.i~1m(l U -7--1U -'U1Hnf11l.Jt!~i'llt:l11lJ1f 1111Ul1'10sll'H'U 1'\ 'I1lJl"i l{JHU 1'1 1 
~ f ' J.I 

V4'4~ v... <;v.CJ V ~ 4.0 d .e.:t..., d .::II 

16.4 HYl lft'lUill'ifi'ilHH.lnt'IJ lllJ'Ul.J ni'li11:1l'U tl~lJ11111'W1Cl(Ji1:;'\JU1'l::l1J(JlJ., 

,', 
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116 17 U!:::lflYl'l.ltJ·nrnflfll:11 m!ltl~tllJU'j;lriYl'U,\:::~Hl1i'lnI11{Jinrrifhnll 
.. i·7.1·Unffn\Jl~fN111111Yt~ncr{ji1·3 ·ih~lfl'l'l~~if· 

VlllJoU'O 9.1 

1'l1lJ~tJ 9.3 

17.2 	f1l!IU~[Jwtl'l:::lm'lUf)fftl\J1 

. i 7.2.1 ijflffn'YlfllmHlYl'U'l1~{)tlflffOrnmfl'Yilf'i'Y\J:::LtJ~m.nh:;uWl 

l7.2.3 lWfml1~i1111I'lt:4ftUC1~f)':nlJ~11~ 'Ue)lh~t~ firu:::{)I\J(liJU~'l1. 	 , 

11nffmn ,tl~tJl..l1h:;lfIi1,rnffmn'l~ 1~U1r1llS'UI'l{wi~iJi)'IHJ.:Jm:u::: fin 11 flI':illll1l'i 11 amlVl'Ii'lif" 	 , .. 
" t!flffflYl~6nl~i1~!'nlJlItl'lJUllJU ft:: 'I:;IU{j1J~H 1 nlJYI.:J'I!l'I:; rhil ,),)lHihJ1JO11 ffflfn 'ft 111 ~nnu 

~thl1lJ'iI1nwu?in:::l1crfiff'il 'l 
& .. 

17.3 	ljnffmll'l.ltl.:JlJ11l1YJ.OlaOllziifffll'l"lnll11JlJUflf1fnn f1,:jif 

17.3.1 l1ofifl'YwnilqJ l1lJ1t1ii'l ~j~1,jILflU1Jtlffntii1Y1{lfflJ\J'lW 

';',..4 1 ., i '" .k


n'Wl'l.llfffllJ) 'Umhl~VI'I fll1i'1n~mi1'U-l 
# 

llJmflmlffn\JllLln9'mjl~r.ll/\'l.I~ihl'1}JVI {)nr)WHcrnl:!\ir'ju~f:\lt~1hI 11m; n i llo~i1iln\!m 
U1WUJ1WflUllU 1·ii1,.riJii'nfffnnll~'''{).:Jl~{JU

.,. u 

tV d <Cf. 4 J}d V..dl 4,.. Q <IV 

17.3.3 lJflffOllH11ff'Y i1l)1(JO~ ~Y1l'l.lU1lJffn'Yllln:::"I':iOYllmnilV 

l'i1u1u'l.l6 i'mJlwWl'l.1 O~lJ'I:11ii1(nSo flru:::81ill1'i1l'iOlli' U1Jflflftt,hl1hJ Uflftflll,V;lfl'Y 'lv)' hums 
oU u _" 	 'IJ 

i 'UvHl'W ii~ ,\Hl~fI ru:::fI'i':ilJ fl1 'IU1111') i1nm~m un:; ir\f1l6'4ir~\11 flflWU ~l'11'l'l.i'lfffll:llt1ft:: 11l eYi1, . 

fll')::iiu111 lT1u~~-3il,)::; l~ti~ llJ ':;lUUll l1~{It!n:n lff'l.lfl.:JlJ 111111 UH\tJ~L~V1.ijf)-:j 
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0.4 mHu (!{jlJ ffflll'lnlll1JlJ UOfffl1l1 .. 
• .. f 

dnffflll1Y1A ft O~'1(JlJ ~1,r,ftnll'l1Uilli'lfl i:i ~nintil (U"t;:;n -lYl::rU(I\.l 
;(; 

1~11,1Jl::i1Juru c.fiVlftfl'!J lV! 1JJmrueyj'iffhli UA un::. ffo UIArill~'liu.ft;:UlJlJ(i) ~aff:;fflJ'li~101,"3 .00 
. . . . . ., . '. . ~ . . ". .... '.,.. '. ' .. 

. .' il1n.HiulJ~flll'1l'UU UflffflElinllTty1...rill'f)i1uCJ~ ff.a-3Jl::lf)mJ.fftllJ~U50 iJil~l1til)flftmm~ 
fl lllU'Wl1flfffl'U 1'1.1t) -11J1111HCll na 

v;if) l8 a1ill'HIUtWl1'il fimniJ 2 1h::tnVI vi~ i1 

18.) f.)11lU~UwcflAfff11l11.h:;;'h ir1Utl lJftnlflj1uif-ln~U.ll1l111t'J1a!J 
ii~l':!\lvhmlli., tmn'l~ ~'li:Wfnl1WH\})'jiJ 'jll~ff1'1'tVl:ililllJ ffll1V1'j11l1l~ C:,;,lhhl..li':llJlu 
mZU1UOllfll:i\1l'lfll'Hl(JUfnJtH)'Wl'Wl1ftfHYVln!:y.)'·uumcV1Vlffmn 

" 

18.2 61'll'H:JUOJcYlVl~mnr;lffll 1A'uo 1.Jflolfll1'WtY-1t1AlJli 111'1lmia. . 
iiAll"A1U}fti-3~lJ Ul>onn1i.nnn.;)a J8. J 111fJlJflll lflHnVi..JonlJHl311ulcra~d~h'/H~jjft')1lJ?. ~ " 
fl1llJ'linmy '1 U1'l1101') 111.D1'l11ii'l lYlUlh:: 11; 'W 'Illflf-H'i fl1Jft'WfrllYlVI1'l11 nlll1 rllii~M)utl 'j 0 
liJlJ~CJtllJflJl1uilehn-li'lfl fll') 11101'l11;;"( 1VlU~1 'ttl 10

fif) I9111tJ iii1nlJfiu~~i\lt11\} 11 ~uru'1'lVl~mJl lYllliilHi.l:;U1"IiNrlllnJ~/ 

2ilI fllU 

20.2 fIlCfJfl 

20 3' 1'l!lJ::nmJfl1:iU~l11'jl1croffm 1flUil11lJlH1J'tiDlJ'\i!l~?"lul1Jfitw"'uifl1m~ . '" "'. 

21.1 cmmv~tl1mn l1lJlun.;, 01il1~~1.h:;~111ri'flt.!Vl:i.yj'111lhYi!iJl./ 
" v.t>nl')V~tlri)fll'!Jtmrnffflln i~11~um!~\;nm:h1);;;]jf)1lUvi~~.:rtJnl!vih.l1mn flli1fio 21.2 
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2 1.2 m~ I'i6~11rmen1Vlfnihnni ~lJl(JO-l tll'i) l'HJU-ru i'itff[I1'" 

91~flruU~/HYHlBnl'jtl~ Uvi~~~\illlJ~fHu::m nJn~n~~l11,)l1nn,!~l'mn~ f) t~aYhl1Ul~111' . 
. iiiH~iui IlCl:::fl1'iJfllJ'ilUa01')Yil1YllnU'l'Itl1i'llu-ninnO"l:flltc)olXvrnllruunlY1 itH'U fl111'O 

. '. ." "" .' ' ' ~ ., u . . ~ ."' . '. . .,.. " 
linffm_h"'ll:rn~w.i1JltyqpUln m~n6ihj~nllilyl{J:'nj.l'l'W;lfH+aefillh: 2 ,.h:;!!1~ i.~t: 

21.2.1 mill'iO~tl1mnil'lUTn'Yf'U{11"n ~tl':lI11lJ-emrmJ'uruc¥llflftrnn 

lh::~1 fi'tHU 1 ('ihHruw 1wn111fllntJUI }11'rlj'Ol~ lJ H~1') ~vi 1111111 -mH ::hnrlTi 'h;~1flil 
"... tJ U '"\1 

'HHl'flfl'm 1~1 'i vi 'U fl'1'1l11<t)1~f.U11 j(Hn'ln1'1fl~ nlJl~lnfnlJ tm::~e,'\ihh::;{fun lHltl 'U rn ';jYh1~iJ14 
lJhiri1'U11,1~'m,'\fI1'iftfrYl1~{)fmJltytyl 

21.2.2 cmm6~1I10"l:l11'Yl(nUl'lu£11lJ (tllU) ¢If),'\ttJ'u(llImv 

,jru~'i1fffl'Ynl~e~Y1.'i .:If.ltu1IPiifl1t1'U fl tllJi111'YlU15o iifJtll 1~hHty\y1tuO j-fj tlLVitJ'U!ri1111mi.iu 

~~11 -lV-llUl1 U-1 Vl N1'l51f11'i hi~ln1Tl ij.:jfflf1'fl'i 1\)11 0'1 U fl'1iJ11'l5lJm.f1 EHj1'1l11'j)"1~ a-lJ'I1'U i tiu 

uCl~t1itJ.;fiu'j::;n'Ufll'Jrulunl'j'th1;)(J~m'1iff11J11,1'1'1l6~fll'iffmnl~{)rlJ1HOJtyl 
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I::t 4.1' '" ill .u ., '" 

'li~lfYh'.iD-1ffll'fml~u61um'll11"11lJUl1jm:rl.,n1'111~fi'lJ-nU;tiu UCl:::~fl-lrhh·::lY1Jfll'.irulu-
i11'il'i l1iu~iJi~ri1u i1,1~'Il t) ~fll'jftmnl~ t) r,J'tlltyiYl 

.flo 22 61111'iOU'(u ctl\9lftfl'Y li.h::: ~11lJuvi(l!:'l1cimlm lPle-.1iifl\lHiliir~~'lif 

22.1 

.r "'.., - ..... )J:t '" .;.. I 0'22.1.1 fllu 1'1 (JH'jUHYl'In:JtllH\j)n'il ';j fW.;jlu Utiu l'i Uu 'j:;;;)1 
~ ~ 

')1iTflf!~)'jiJf.lJU1~hJ~\Y0JIwn l1'l ml1u1Jlyh 'l11mtJ\l~~ 1l'lY'11ILl111.:ly\ H1'l>101':i 'li#t ln11'.i (hi. . 
ffU1f1'i191'HJllJ1f1'Ul1"V1J\J 'I11friYl'll11'1fl~fi'1Jvrunnu 

"'" "de "'J G '" V - ""22.1.2 f}11l1HlHnEllJ ,ra~l1Jl.Hn1ll'HJ\ 'j:;illl1H)f.iy!J~flru1m 
~ "OJ "" .. 

fllU'U'flmn;mJlJ iifltlnviJili~1fr:i1u~ww11Yl'I1 ~ijll1{lunll11~eH~'UHI'l lH?lllLl1 ljWll-ll'11101'.i
" • .v u "" 

iU~If1';h~i1UI'f1nmlvuol'Utn'IJ1i'1f1JlJ 'l1~CJnl'IJl1"111~nlJ11lJ{nlJ llft::~()"lhh:;~'lJfl1'.iru 
~lU flll fI' tluun::fll'.i li11~u~m 'liff",) 'U 11 l1-.1'1lCH O1j fffl'Y ln~()l1Jtlitytyl 

'""I 
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~ .. 

. ~ 

.,. 22:.2· ;nif1,!Y1nB~t:ylll1 

22.2. i alil11 iJtif1J~?l;,-ain1 nnLYfl,) vl()~iJfI OJ 1will'iruonmn 
~ '.:II.., U("I 

11 ltlll1f.J'Ul'vi1 11'611Jtl~~lHvi lUm'; .:rn Hl"1S1fll 'llJ:i~ln1l:rf)';ffUi~ 'l.lil 1161 un l'U11'lf1JUi11~ 
• 'II • , • ..' ", '., . .". •. • 

'tYi'llll'lfl~Jl1~iI ifiuii lUlU tid.~.:j:U'~iI'l fl.UtLt1::~il>1l-lJlJ "ui~urfi.h:~lHnnu~n . . . 

1) 6l,mu~tllfnlll'Y1tJli1Ynnrl1nn vl~H!tllJtmm6u'J::~1 
iit'lOI1<;,ihHru. . flllWfll1r tHYlt:llJ1i11 H~tHtllJH~1J'lAlll'Hti.:jYll-11'tlfll11J~ ln11Jo':)fmrm III nv 

~ 

lu in'll11'lfl,JU111[)1'tl~ ffln;u;nlJ uft:;~~Nihh:;tYUfl1'l ru1u fll'J il11~fJ~hi1,$ffTW11 11-1 'U t).:j 

m'lffJl1l1~~ofU1H~tyl 

2) elill:lU~lIjmni'YIfniJw'i.rtf11lJ (Olii) vlfNl11lJ 

f)lilU 6t1:i:: ;'h11 ~tltiYll.:jfl\l.t1YlimUlJtlnlJ11l1YlfJlnu }jfl (U 1viill~rut1nw fll1~VL~t1lJlvil i1!fl111lJ 
'V '" '" •• ~(.I 

~<;)U ~vllUl1U .:jYll'l1'lflflTl 'U~1f111J B"ftlLY~rn1)1')61lJtYl'Uli'lflJlJ l1jt)"tY 1,\llh1~UlJWlJ i nlJ 

Ul'l::vlB~iJth ::"tYU fll'J wilJ Ol':i Vi li~fJ~m'lffhw l1,1.:j'UCFl n 1'.i fffllJ 1L;; f) i'tJlHt:ytyl 

ttl" - ',Q. 'II ~ ~" 
22.2.3 UIII TH.lf;!"tYtlU1Y101lJYflJ1iUft::Il1'HHll i11'Wf;jtYUU 

1I'J::U'H1A11lJ! (Comprehensive Examination) illl::1l158Ul'im 6~m)1J l<f1r:!fimu\J~ (Quali fying 

"1.1 v (11"_1·" c::t. 4 _ ~ d ~ 
Examinalion) \in) ~ ~::naUVl1um "11 fJul::; illUCI::fftn-lflOJ 1Yllnl flU aOlJ'H l1YW1C1fj ~1JJ'ilru 1VlJ

"" "'. .. . 
111 ruru1HJ0l1~.{Jlli(Jurvi 111~ O1t1lJti~ lHl'ilurnl 'l'l1V11'Jj'1fl1j'u~ mlTftHffl"tY<fI".i 1iJ 1~61lJftl'll11'1flJlJ 

.,. oU .. ' ~ .. . 
111fltYl'IJ l1'lfl-vl fflJiu{fllJ v1tl-liJmllJ~hm1tJ'Hlu,,::i1iflu l'(flU1VWTUYilJ,j !lC1:::vltl~ij.. 
l.h:::tY'UOllElil14Olrlhiio iii'1l,f,hlJl1'd~'II[NfI11ffmnn~elull~tyqJl :' .• 

,.,,, "." 4\'10 "_1 " ¥
22.2.4 Ol'illn.l~tYtlllflllf1'UI110"tY~:: ~H)~1J~::m)U?l1fJ61~1'5fJ 

1.h::~1 ~iJfI~1:.n1l;wrulmn'Hlel~(Jul'vi1 'H ltll1JlJN'~lHYi111'HU~'I1Hi'lflm'llu~lri'h'J M 
.... W III V 

". '" 
ffln'?I'll1l1'HJi14TIl'll11"lflUU 11~DtYl'll11"l1'ln fflJ'nUtlftlJ ~D~Ufll1U!hHU()Hltm:::ilioTH'l'()' I··... \ 
il')mlJw un u "::~fHulI 1:: t'fU Ol~ lli1lJfl1'.i 11 11io ~ in 'liff1lJrrd'l'llfHOl~ ftfllllniei'1JlIli1! qp 

"'v ., ~ "'.1.... v ~ 
22.2.5 61" UOH1'f6lJ Y1e~nJlJal1)l"HllJr::v li1H>HYlHflW 1Yll 

't,J "If • ~ 

mUlJemm,iYlfJl"a iiflru1v1l11i~lfr:i,1.Ilrurul1Y1l1l61nV1J1yjl 111611J1JH4iinYiltll1ti'lVlVll'tlrll'l 
• • GO U .... 

hi~lflilti'lf1LJfflt'f<fl~ 1 'ill ') 6114 tYl'Ull't11 tiu 'H1tl tYl'IJ li'lfl~ fflJi1lJ £n14 u ltd{fNii tll::"tYUfl ~ '.iW ... 

. : 



.,.. 


223.1 .elilllO'~flJH~"I!t)lJl1iihi'r~l'i A8-lL1J 'UD1illSU1.h::::hliJ;)'flfTYI'l 
~ v 	 v 

. iifltu JVli,j~Wrulrtlf)11~mi1fJ1JlVi'1 l1l{lttll!~fiU.:JA1111111-3'r1l.:!1"1!lfll'l 'hj~1f) 11'l ij~ ff1 ft'fl 'nil1'l0' 
". ~ , ., .' . u V ~ , ~ . . ,-, . .. -'.' ,.. .'" _. . '-.. • . - . ,'. ",". ' . 

: 1'Utll,j1-1~1i1U·111'()iY1·~.i!)'}f1.n1i'ln·{'U;nlJ . ... . 

tI'V ".d Qtl~ 4 4- '4!:l
22.3.2 	 tll"l'l t1HcHl'U YlCl-llJfHII1l"l1 'lruW1H:lfll1'l ijlYWlJ1YI1lf'lf) 

,.. .... v CI 

LlluH'fi l'l.:!A 1LIl1UHI1-31"1!lfll'l1,j~ln11'lf)-lfl1fffl,)1 ill1 Vl1Jt'fl'll11'l!lU\J H!elff 1'IJ11'lf1~fflJYrlJ1fn'U... 

22.4 	 11t1flffvmH'ruullmn' 
.. u u 

22.4.1 m'ill'So~~i''!JHR'lff)UYlftmlVl'l AlHLlI 'Umil1'lVth::~1l1ftfl~fl'l 

ijTJtll1~l1ltyty1Lt1il'l1jmVlu1Jll'h 11~'flLlI'U ~~ l'i ~v11U11 U-lYl1.:t l"1!ltl 1'l 11i~ 1ni1ftlt'f~ ')1 ilU 0'1'U 
,. . 

~ ow a <::> ""' _ CI.I 4IG.I 0 .)1 

ftl'U11'lf1'U'U i1Hlft1'1l11'lf111fflJl'I'UlIn'u 1l1'U1'1HlUH'U'tW 3 fl'U 

22.4.2 	{)l'iI1'jO'~U~mn~YHJli1i'llnr IlLi~,[H)fHll'U 2 lh::tfl'YI ~-ltf 

1) t1~"mr~mfll:l1i'YIuiil''i'U{l1ciil Af).:tlil'lW1v.lhJl\.uQ.nmn
". u u 

. 111'{unm.Jlvh l1ltllllll~'P'hHfi.1Ul1U.nmi'l51nl'i ilj~ln1T'HHff1ft'fl'l11)mJi 'U i11'll11'lf1t!'U l1~tl1'1f1r\ 

fflJi;'U 1i'fl'U na::Aa.:JlJU 'l ::::U'1JfllHll1lJ n nVh1,r{J~iii'1fri'l'U11 it.:t'IJtNfll1 fffnnrY7 tllmJ1UIUJ1 . 
" v 

"',,; 1..9 Q ~ V V;:'I ""'. d

2) 61'ilUUYlU'HlfllTVWllJi'i"lJ1inlJ (allJ) V1~FILlitWl~l'lU 

th:dli1jtJ~Yn~flW1mmOlJ()nlll1l1Y101~O lJfl'ilnil,j~WWlmn111a1'nutJlvi 1 l1~mlltJH'~ll'lYh\lrrJ'I 
~ ..... .. ... 1\ d U 	 'II . 	 ". 

Vll'li'lflnl'lluo;11fl'hnHff1U'fln,n'jVliJrl1'lnl'lfl-U'U 11~Offl'\J11"l11Yiffl11';'U1i'fl'W UC\:::~6'1ii 


Ul!:U'1Jnl')wl'Umn,'11,rO~ii1.yrl1'Ul1i1.:t'IJt1.:t flU ftnflll'lt0 fUU1i.lJi.lJ1 ~' .• 


.. " 	 q - "" ~ If"..,224.3 	 61il11(JFHff)'!J111fJl'U l'llJ"Iiua::fl11i.l01il11UftffaU1Vl 
~ 	 ~ 

fJw.rl1Jl1~ (Qualifying Examination) vl'f)'1,js~naU~10m\l11ihh~~1Ua:;~Y1HfJru1i;iifnvlJf)n 


lJ 1111y\O uta ua::llflw1Mi,jjwru1wniilOln mJ LviI'll!atij'UHfil'l~1iI1LI11,j'l'YIH1'tf1m 'lili~ i(r:lllM
"i\ U ... 	 .' 4IIJI ,> .. _ .,. 	 ,. 
ftUfIilJ'.i 1il11OL'UU'l'lill'tflir'U 1116U'1'll11'lfl'n fflJl1'U i fl'W 11 (\::1'1'0 -liim1lJii'U I'Utl111ua::11inll ft't11J 

22.4.4 	m~1'lVHft6'U ~f)'1um111~,j!ruw1W0111fILYio1JlYh
"" ..." 'II CI . . " 

'11; t11t! \J~~1'l ~?llLLl1U'Il'l1~1"1f1m1'hM1fl1Ti tNft1 rll'l 'j 1'0 1'Iul'Un1'll11'lf ll7'U111 6U'1'll 11'l51 
~ . 


~fflJi1'U 1i'fl'U UU1:;U'tI 011 or~1'Um nH)'Uundhm ,:n'U~1'U n 111~fJrvilJl~lJ i) 1fl -l1'Ui ~[J~iJ1 'Ii 


li1'U 11 it'l'IJeH011 ffOl:J1L~ t:ll1Jllltyi)! 1 
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oUt) 23f)~'ill<HJtltu<ii~ft~1:tl~lfflJ·llJll'iin::lHinl;'f~'.i~~-liif\fU'fflJU~ ~.:)if. .. . 
. 23.ll-H)mrmtl'l::OlftiJtJlIvr.i,jrumYlUCl!;M~Ofl'~nl'irurul1i'l 

"" _ .. . . u V . 

:!3~I·Iri'{).:jijmll!)Ylillj~:n:i--}~i~UJ\)n1<YI\.t~I»'~;I'IIv{1 "'~1»1~1I
4 "" Itt U • ,. ~ ............... __..... ~.. ~. _ '- .. __ 


H~1'1 ~vi1Ul1t1-lYl 141'l$1On '1i~ lfrl1H''lil0fl'1n'YI'l1 i.1ll 0'1U CTl~11'l$lJlJ i1 ':]1) tY 1'\111'1(1~ ztm{'U {nlJ~ . 
ihh~'ftlJ0 1'.i DI<X1U m 'l tYCllJ Ho::ih.j"~ llJ i,rtJ1~lJL~lJ ~ln':)lU illo~,jh;'fhu rrd-3'\m~n 1 "j fro illli1'u 

23.2 " i1"flCT~nihtmffuuti'fl'l-UW::flYliun''lUi:1::i1''O'ft'fl'llHrurulmn 
'\Ii <V '" U <J 

23.2.1 vr()~iJflrul7.iltilruwlmTl i1jmnatllvill1leLlJuH''fllHvilmnj.:j
"". <J t.I .., . ". 

'YI Hl'\jlf1l:i i:u~1011'l {l-3ffl'ftVl 'll;)l'HJtu CTl'1111"1f1UlJ 11 rV'fl'l',n1'l$lYifflJltlJ i'n'u jjtl'l~ffllnUt1r 

,., .::... Id ,q Q ~ "v .0 

\18 24 flTj::'llUi'lu'l Oil l1Y!(JllJi'tU 1i IIa::; t11HllJfl11CHl'':i!: 

24.1 ~mn'luu'.i:;'h l flU lrfLlI'l-Hll'U1'.iuYitlj'mn1Ywn"i'Vfui''lJfl'l 

uOffmnu'iruan l'Yllrn:;,Jjt\JrulL~O1ULf1lJ 5 fill illmHiml";\1lrtij01'U1':)UUn ~'l~iJftflOflli'l'Yd/mJu u ... u u '\I 


•• " ].I 


n'll!:flLloUflffmnnmnOll 5 flU lM'miiu\>mcJ'wu 'U'Utl-1lJi11il'lOl"'OU!ii11~ii~ij·~lulnu 10 flU
'U 'U q l' 

24.2 (mn'l61h:;~11 flU tHLtllJe)l\ll'.iu~t11ml1nl'.iTi'lJfl1.,utY1:::'\m~· 
UnfftlllluiruWl1'V11v1hhou 15 flU., ... 

.. . ....4.e:i .: 0. 4 '" " .c;a. VQ.111ml1u61;)11 fJ'YItl 'l fl\lllN1i'1 fJllJ ~'U li IIn:::fIl':ifl'tlfl116 ff'l:: li1fI'fl 

tY,rcr1lJ~llJ1UUoffmIlYiliii'VItniiYn..l'fi 1 flU iliull Mri1l1hlJ1lJ,rnffmn~m'.iflUf),)'lijn'.i::: ~ flU 
)II SI • v 

n-1ii llfU1j'.i1lJUrlffn'flTnU-l 'hirhLl\lon ftfl'ilni~i1lJf\llJI1 ftlL~u1nu 
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ii1'( 1:: ~,rOfffllfl'il::i1U~Il~ IJU '111 (}Yhihtflll ''!lift 'HJ1l1lJl1nfl '!Vll '\fCl ~ uiCl~tyl'\111'l11 Uflffol1llltl.:J 

cr ~tlHU m,)fffl111~ ~llJfl111JLli'U'l!D1J'\f D~ ()1111 l 6iilllfn.l11Y1tnU'YfU i1116t)1111 l U~u'1011-,011 
.• y 


'V 'V 4 q 1J V cl 1 d d d.... .Q ...." a..t:.S


flUfll1tlff'i:; Ll1Ua1m'HfnO \.! 2 fl1flfll".)fffl1l1mnl1'M'YI::L1JOU1'if.llJ }Jil:;1JlHl:,:vHHn.:J"IlZllW'U!l(JU 

f fl1l1 1'(t:l1Uf\wn1flffflll 11ufllflfll".) ffnllll'la'hJ . 11 a~ inncr 'lUAU 011 ftfllf lUn:: '111'U(}uiJ~mll . . 
111flUO1'jltl~fJtJutl~H 1~)J l1jU.:Jllt~ (JU )'l111f1 "l 1UUHU01 :ifffl'l:llUflffmnyjD'Irlt.lih~Cl'lYhu 

el;) U 6~tl~il1:l1111UTUVi'U i111ClUl;)n u~1I1f1111nT'j fiufI~lU tyl::: l~ (}'\l fHltJ'1I~'il1f1f1fuU~ ri 
. 
flU. 

'il-1il::ll lltJU fill n~'YI:;nJvu '"1'1d 0 ~ .do 

{if) 26 flllMl'I:::liJuullutJ 

1Jl1l1Y1l.1lti'u'O::i'f)1r1'U01'H1.:JYI:.:liJuUnD)"U11uIIYiCl:::mfif1llffmn un::: 
" 111't1flffil1:l1 0flll ~,jA1l1lJ.u'V ti 111U ll~.:JYiDhliJ 

, ,,.... ... - "" 'I • ... I
26.1 l1Uflf{fl1l1Cl'lil:::I1JVWl{JU LUU1l Cl:::mfl flllf{n111 1l1lJU5:::l1lff'\lt)'1 

fl 1\11lU~tl1nil 1111t) ell;)n U~t11tl'l;I11Yl01U'YfU£111m); \1nu~lIjfllflfnlt\'ufll',ii tyl::: 

26.3 'no1'lfl11l~1'flo1j{fm::iufl::lIW1J B 111Dff.:Joil il:::MYl::tiJVtJ ... 

26.4 fIllCl.:JVl::tiJuunU1'll'11uu~n:::mfln1"jftmn 

t1offmm::UUmf)fllflil:::n.:JYI:::IUmn1{J::i'l111rhhou 15' 111..hU01l 

'1uUv1C'l::::mflflllffmn Uilfffl'MllZUUYl1fllfl tlZcHYl::aiJvul101<n,rhhnu 15 'l1l.i1VfWl 

1l.H11flfll'JffmntlnA lIa::hhn:u 611Ul{JnVllumflq~1CllJ UflflmJ1~::lm11l'Hllfl 11ft:: 

l::;UlJ'i1I'l'Hllfl il::;Cl -1l1::Liiou:niJ1"lil1~hhnu 9 11li1Un'fl1ulll'ia::mfinl':ifffl1:11 
. . " .. ..'" '" , 1 "... . "".. ~ 126.5 fl1lft.:JYI!aU(JU'Y)Nflt.:J()U '\I 'l1(lD110THHi'l::mfJWUULlllJ lJ'J.I:: 
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" 

26.6 on Ml1:::dJtJ'Wll{Jl,J'n(J1'1tll~flI.yilJYf\Jfll1lJr uoftntmia~ iv1lu.. ... 
~. JI " , , _ , y , 

f111lJliti.J'lmiJ'illfl61~Tl UYhJ~fl1l1 n~iM'a~ii'):::fiTIi lHJ1i10lJLia:::tlll-n!1Unlil 'ntJ1'1t111'U' fl1lJ 
'

m',)(\'n', ::IU£lU ,)101'1t1111 u~1ff'Y hwi"hJUI1U1tJOflll1JI.u'llu 111 'U 1'W lni1{JOIil1 'U fllfl fll5 ffmn 

Uft:;~llnwl1ij 1lJ01il1il11l11 ftO(\'Iil'j... 

26.6.2 h1lJtJYimiM1l1h::dl'Wl lU1'll'lft~ lul1J!l(\,\il~f-l(iflUffmn 

,iJm :;~Ufl:::U'Wl.j Au HlWl:::fi'liiincIlt1 tJ'W hjutJooil~tHJfI::: 80'tltJ\ln fl1l1 {j'Uif"l1l1~'lJtJ~ 'l 101'1t1. " 

~ v 

11'W hwhiiiil1'mfJu'}1tJ1'1t1U'W 

26.7 fll'li."l\lYl:::lUU'Wi5 U'W '.il01'lf111h1uml1onA "'l101'lf11liu'IJ11U1UnVl" 

l1lJ1tJO\l ') lfJ1'l5l~n1l1'Wlill'Wm'nftVl'J 11 ~a:nU1'lflYiflt:ll:::mjllm1111lilH1ftmrmnl1ilJVIhrfffl'eJ1.. ~ 

lviW~lJ lAUUflffOfJ1<;l'O \I flOtl1U(i:; 'C'm1Jfh'W i;{'.l::Y1l1ft:::lll.J'W liJlJ S 1'fllJitiihlJlflYlll~lJ'j:::Y1l1 
..; 

fl::mJl.Jmi.HJ 

26.7.1 'l1flfffltlliHiflmmJrruullll1 LLf~\J 0 HUll 0 1 ua:::UOfffllll 
.. " u 

..&I t:t cv od. " ..d ..:::r. a.o <) ~ )11::1 <Q; \
r11HrmJ 11Ul1" Offm 't11'IJ1ftflll1 f1Ul::: m ';j'lJ flll U '.ill 1'l11 I'lO f'l'Vl'HIl'iiOll1'U'flll1l:i 0lJ'!i It:J1'li1 

~ 9 

lJamMU'Oll1011 ~fHllil'j liitmtlulfu] l'WHCl :::1l:::vi'tJ\lft6UfhtJ lf1u i~fmH'1fll nh::tihu1J-U 


'J:::"lIF.~lI\.n.J S \ 

L 
1 

&\.Jl:::r11Jfl~mJ.'W S r11tJ U i 
26.8 -Unff0i31Yi11ilJlf1\1l1:aum,unol'W 15 1'W i1ft\l'Ulfr5\HlIflfllflOTlffnln 

il:::~'WLl flll'lrlTi l'lhn!Offfl'Y1 ',,)'UuTifilHfI'C'I'1I1n vlM'gl-lfh1'D\lYi vfU:U:; 0 l l lJmnJ111 lllUlft'ilm .'... .., 

26.9 Ol'HHYI:::tijUlJI~DfmJlffil1'1'tOl"jlll'Ut!Offmn 
q...-d .d 4 od d"

16.9.1 'Wflffili3111 cHYI:::IU{/'WUo:::tl U'Ufl111Y11lJUH'WOlmi11-J11lo1 

l1Yii)\I 'hift1lJ1'JOtl B,j~Yl1lJinUlcrlOlHhI~ \)01'lffmn '~mjHm'UO'l'UfflJ\!"jru lM'i1l!: 

ri'lli'j'j-lJ1UUlJrOtll'C'l'fllYi fi1li"j ~lJliiCJlJ uo:::rhlhl.;jm'jfffllll~11m:lijmJ~lJ1'n1YlUltr{Jf)m'W1\i J] 

11
•
flfllflfl1'lfYOfllU'W01l1l::-d11j ilOl'lffOfn11l'f)W~J i1fl nunl11li.J-UOffmn 

26.9.2 Ol"IMYl:::LiJUlm~~)'rfllJmfll,'j nTnlluuflffoi311H'ihru'W fll'j 

1,r11~1m5ilfllu1'U 30 1'W UlHl101lJlUflInflfll"Iffmn iJll:::,f1Ji}::i~'Uffm"'l fllll1J'Wl!flffmn 

http:fl::mJl.Jmi.HJ
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26.10 1.lJmlli~]jll1VJ6uml flru:::tnll\.h:::n1ff4'i\mjl~{Jl.mU1'l'alJllUl'lrl'r1 
'YI ~a~ln'i\~llJ 1'UUflffi1'l:Jl~lJlO~Yl~11hI'U11UlJ'~'nU1~1'If\n'~ . 

26.11 U0f1f1EllIJfJlJ'uilJl1l1)11101aa il:;:f1'3Y1:::1:UtJlJl~lli"'IA'vmJ.ufl 26:4 . 

. U(1~1l~~ij-1iT~Zfll1i'jl1J1UU1J UnZflll1U1fJf11'1 ~l~ll~·~ft~~~~Lii:~ 

,h:: nlf\')J'YIl ii'lfm1U 

f\l'jl~lJU":::mnJ 'j lU1'lrl il:::l'i'tl-1'virUfl111!1~U'll~mllO(l11l1'j6~lJ~fn:l1 
27.1 fIll1YilJ'.il(Jj'lln::mnh'~illuiU 1 it\jrll-HU'WUu;t-1U7l1lJlil'ilfllfi 

.od • ~ ... <Q ~_ I .tQ",
nlHmEl11'l'111'jum'HlI'IOl'HnIUfil·HYf)'\..m:uumnmfllln:::fllflljVlJq~·.itIU llCl:::mtl U 2 "!ui'lll'f .. 
U5 nUUi-1U?111J Ltl 1'1 flltl O1j ffflll Tlhw.i'iJOll -Vl'lfll 'jl~ [Jum') f(tlU'.i!:UUYllfllfi 'i:;Ul1 1mtnfl UTI::: 

'i:::UU i1'fl 'S fllil. . 
21.2 fil'SfHJtJ'n01'111 

27.2.1 1\.Jmlli~nmJ'nt:l1~nfllulu 1 nU'fllHUU'il101Ulilflfllfl 

OlSfffllJ1-eh'!1 i'u f\l 'j .ij'1'I n THl VlJ fI n "C'{tlUl ::U1J1V Oillfl ll":::fllfliltlUq~ftllHm:::mulu 2 tlUYll,1 

Ll mUUillfl1lJ1UYlfllflOl'.iflmmil'!11UOn-V'ilfI111lUUfln"C'{(lU'.i:::U1Jll1fllri '.i:::UUimmft Hft~ 
~ oJ , '. I 1 1 .t 'I 'JIi"" ~ ....'j:::lltJ~I'J'.imfl '.il(J1'l11llOeU'lZ )Juno!) 'U UU1'I'Yl,:jr-mfl1'.iffmllua::: 111 'i\m'~"HHYI:::l1JU'UYlU 

21.2.2 llJmru~tlUmlUl'1ill1a-1'i)lf) 1 ri't.i1111fumn01lJlilrlfll'fl 

fiUftmnrimlUrm;)fIf)TlIl(JufllHm'U'):uuWOfllfl UCl:::fllflllUlJq~rDuun::llC\~'illn 2 tlU~m1 

11') m111i1101UlllVlillf1nl'.iffmn-ctl111U f) 1'.i;)f\Onl1 tlUflUif(llJ '.i:::UUl'llfllfl 'l:::tlirlVl 'lfllfl 11C1::: 

')~UU 'ily!'l fl Jft lH'u1-In m :::~Uf1:alU1-l W llJ'.i10i'lfl~(l{}'lJUCI:: lli'lfl'i'ut'SlJf1~Y1::l'U1l1-lft1-l. 
27.2.3 mltlf)lJntJ1'l11\l!:o6lJl~'hhih.! 2 ri'tl~n,1tim.i"Y6UlJnl(Jmfl 

. l11timlU'51fJ1"lfma-1'illO 2 tlilm-Hfh)1-If(t)UUf1lUfllfilHiv1i'1J'l:::~1JT)::Ul.llJ F un:::;):::i~L.,)'i'ui~lJ 

d .a c. ".V " 
n-1'Yl!:llJU1-I1'HJil !tI'IItl 26.2 lLCI::'IItl 26.3 

21.4 m'.il~lJU":(ltllJ'jl(l1'lfl~ 'lif(llJl'l(l~htiJ1-IfIlli1l1lJ~{} 27.1 .fin 21.2 

lind{f.l 27.3 1fta olu1'H;W-tiU'il'II 8 ,:jftf.lI:::m nJ fIlmlll1'jll ftfl1'l'Vll Ul\: h1i'uUlJml'illf)flruu~1
"" " <u" 

. ; . ; 
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'\16 " 28 - "" fll'lCl.ll10m1fffl1l1 
., 

011 OlliOm'iffflll1lflJ1UU.:J ril1~Unfffl!niJ:1l1 U'U ilim'Ul'l13JUf-l'U Ol'iftm:n 

UYilJfl11lJUl::ff~tf'iJ611qy\'11fJl-ii1fl~n 1~o~6i'flinffjn.l~ml1{hiin~n1l11~IV'Uftn1<i'tI.·~ . 
. . .;"" '. .,'".: ;'" ," .: 

.... d .c;J.q, Q .., .cl 'lY" '" V4' d • 

28.1 lJf)ffnlJ11JffYl'li'FJ\lfIm'.iffny.1-l'It-m~~ l~!'Um"l::':!~~':.-!'t'eiJ".nf:~nl'J1-1i~ . 
~11jm,Jlun;:: '~i'lJm.JlJ~. illflmlllJRl!fJ'Hliin1'i1J~ 'I1jtl. fl1(j1'U'1h-l11C11 flu'U 11tJhlll(JU 

~ llJtI:i:; Olff'UO.:l1ll111vu:nau11'loi)am ru<t1f1l '.iVflllJtU lfJ'lpjijy:'\-l,f 

28.:.1 (lffU1nlq.r111uj~?llJ!'\hrlJl1<lhl1'.i'r1'H1'.i ntHti '.i::;~lflll... 

28. L2 'Ai'lJYI'UUClfl\U~tl'U-uflfffll:i 11::11'hrt.h::1i1ff l110'VI'U. . 
~ulrr¢.d:hJU:i:: 1(J'IIu~!ln 1'lff0\l1111fJf)1 5iiV1Ul1 £tOffl'll ;;-l1J11l11101clOLl1'Ut'l'llfl1'lfflTlJff'lJ'lJ .. . . 

d."" ... ~ ~~ ""'" 
28.1.3 iiltlU1U1Mtl~Ylilm1l1\F1JI1JUn01'lJ1UmlJ'j8(l(j::: 20. '\H:J.3 


11ft 1tj(lui..nn.JYI 11'luli1lJ-lU'HJ-lUl1Y1UUff?l-l 


28.1.4 lJfI111llilltiUri-)1JYl1 i-lifI'i'6.:!ftn1l11Jlm'\'1 1uuoonil I'.. 
J11ftfll':if'ln1J1 

28.2 nT:i tllVlflflUfffl1l1i'11lJ'Ii'tJ 28.U h,ruu1U'il1lJfl 11lJ~tl-lfll'i'UtH 

11'11flllV1l1n Utl::fll':nnlinn1'.iffn\l1mlJ~() 28. ullfdJU1t1vlllJd(J"t...!'t'U'Utl-3YllJYilvl'i'u mnn..1n 
&: V V • '" ~ " ,. 4 d ~ 4 Q,o Y dflllffO'Hl'illl.J'Ut) 28. L3 llCl::'Ut) 28. L4 i1::m:::l1l ?lflHCl:: l.J1fl'U 2 fllflf11'.lffflfJl<f1l?l<f1ofllJ OllJ 

mlll\htllJvr{J.:lm~flm'jfff1in~u'tlf5fl iM'~lJfhr(H'U{Jn1nnflUffmn Mnflllilo'U 1 mflfll'.lffmn 

i~ii'~tl>11vl'Wfl 11lJ 111lJ'l:f61J"1flrlWU~il tJ ,:wnf1lm~ 
28.3 l'UO'itlHiuflffOln'~iua1~iYl<f1hrm'l1flfll'jffOln li1\TlJl:::0:::nnl 


"" ~ .' . ..." "...... """I ,,~. )I ~ ~ " 


Y1lHl1 flflQ hn :::0:::11C1 l'Ufl>1m"JffflEllt;l1lJ U0l1lJlJflflfllJ1YllYl1 Utl'4t.1!l\F1hrtl l'\'1fl'illlJ'UtJ 28. L1 

28.4 YOflO1Jlvlij,:ji' fl1:l1ffflll'ifll1Itl'UU flf1mnl :;wh:JYi'~:rlJUlJ QJ 1<fi111... 
. . " 

11frhrw1...If11'i i'n'H1ffflll'1m'jl11lnrflfffl'~n lH'm111ffhmulu 30 1iJ ml.:Jlll<fifl1flfll1fffllJl ii;"l:1u'U 
1i~-WUfm 1Yfl1 1J 'fliJ11flflfll:ll 

Q"o 4 "::'1 ,,~ 1"Q,o d ,4 q". if d " 
28.5 1...IflfTfl1l1i'l fl1'UtJurull'l l1ftlYinflUffmn 11l(Jil::Ofl1JL'U1fTn1J1Yl(J-3

•• Y 

t71...1fh l a ~'U'f) nclUl~lfffl1Jl~fJlm::: l ~-lut)'\..!lj~"lnflru1J~/'j f).~ tJ i fll1Ufl ri fllJ Ii1l1lJ ~n lIn -l n:au{J'U 

1UUf)Ofl1-l I ff'U<filr1' 

~ ... ...". ~ 'I. I Y 4 " 1" ''\. 28.6 fll'.lfl1l1fltn'lfHl1l1111lJl1JlJ lUVl11J'U8 28.1.1 O'l'U{l 28.1.4 lifW IlJ 
... 

.._--------
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) :::111H1 i1u~~li"u~~tf'Uul~<}~lb~fn~ti 1)ffn~lrl~ltTIJ~~Vtfl11i~m.j rli~i.1fJiij tUiYrl1mfl' 

'J~tIti 'Vll fllfl1\~:::l ::tllI DIP.! ':i.mfl )1{1:'.hnvhlflffrit111.'l-11'1::lijfJ\.nf~'YIlJm::1liu'nflgitJ1Unt'fYI'1Ha 

::=i r.!l 	 ...... a.- 4 ~ Y )I 

lu'flf1 lf1nl'JfffllJltYTI1 'itlm 'J ,Wlf)ll l'HJtJfll'l fffltJ l:::tllJltlflfl 1ft U1.'l!:!llftll fJlJqt1 HliJ ua:::YitJ 

nll1uYl' 2 fft1~1"ru~mUml.1 ft1lHllYlfllflfluftfnnffl111UfIl)~flfll':il~{lUf)l'nHH..I".i :::llllYllfllfi 

l::;UUlVlHnfl IHl:::'l:::UUuVl 'lfllfl 1ri'u'Ulim:::~Ufl:::mHJ wiUiUllnfl~H"fll'jftmnl1mlUi'111. 	 . . 

~,rflRm:l1c\~ l'l:::lUU'Ui 'U1l1fl til) ftflt1 1,iu 

;If) 29 Ol',nr'U nfll'VIOl'lllluuflftmn 

170ffO'l:lliJ :;,,;'tJ ff ll.1i'l fl U l'ih.J'UflfffllniU m t11,r"vi £I1uu" 
29.1 VllU 

29.2 (l1flVfl 

29.3 	 lrnJltltll'UuflfffnnnOl,jUtll) ffmn~l.l 
,,-, dt ~"" .... ~" dY1 " 

29.4 'Il1V1fltlrfflJ1JI'i'llO~fll'HUUlmffOlJllJl1nYltJl1.'l (I'll (J'HU'l'Uf) 'fl~nlJ'\J () 14 

29.5 hh.nCl-lYl:::1UU\JlltJumol'Umn~lJlnlY1Ulclonl11'U~ llft:::ii1~(nVrfl 

f)l'lfffllJlf1loi'U 30 l'U U"lHlln-}Ull1'flfllflflUffmn lLo:::molu 15 -}'U UUu 1fl1'Wl1JYlmflqYJ~()tJ 

29.6 ffOi:J1f111101UVlllJl1annYl'nm::: '~1U()lJlj~i,rthl~ iffll'iffn'l:n.. . 
29.7 lllut1nffl1lJ1~'~n n::rlUfl::;UtltJ1Y ~m.'1:::tYlJ~DUO'll 2.50 

29.8 l'lhnrnftmn'l'l~ 'HHt1(JtI~hj '(f1ll,.) tHlI~lJUuthH tY fll¥ulluunffmn 

.. v 
UllJty~llJ'Ile 17.3 

29.9 iljin::ri lli j")lJ lli!JlJ fm ffmn1llui tJnCt 1~l1l'T 1~YltmrlJfilllUi'l 

29.10 l:H)U1!'jtJ1,j'VIU£lnnfl\J~r)lijff'l:; 111tl fftJtI1h:::lJTOfl11iJi 'YI1U 
" ". " I , 

U(l1J1~flWtYlJU91 ftl,rn 2 'hkh'U l1ltJ il1~lI'ijl..lf)1)ff()1Jfl1,:r¥i 2 ~lm:::o:;nQ1Yiiill1'U~
• 
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fj() 30 fl1 'J ftU ff flll'i 0 l'.i tllu11flffnEn 

30.l tTflffO'l:,nYitl O(lt}u~t18~ntli6'1 \1'01lilJ1eHYI::lii(JuI1Cl::f)lllmrUt'l~" . 
)I .. ~ 	 

·ltllJ.11nffninl~ 111 OlJmfJrhHllJft1'J lT~jJ~t1~'lh~lJih\1U~ I U' 	 \ 
, , 

, : 30 ~'O'l~::~'?<f;'~'''n'l""·d;.;",:,,,iA~,~i..-'-~A'.r'J,,,,,,"\,,,,C;"~"".''''''''.i''''''~'~1'. .- .lfTH'\.lJ'Tr... -,J UWHIlTf t:J·l'f V ,.71",u" ......... J,"""vLluull.fI,WLJnl 
 '\' 
'.iv'.H)inl'J'1J~ UCl:; 1t1f1JVlpj~"10vinUUA 

30,3 11flftfl'tnvi'8'1'lfl'JzfiTli'j'.ilJ1UUlJf)uihmfll'Wnmtlu'I1flffflfn filii U 'I 
' . I 

... "" "'''I 'Y~ ~"'1 ,,'" ~ ~ Cl cO 

30.4 'JnftfllllYllfl'.iUf)~lJfI UflU{,(fl1i"1tl1'j~UlJ\Jflffml1 il::lJt'fml'H111 

l1hnTflfln):JwlftH~f.110UUml'il~lJrioU.wuem li"l i'liimn7u'l::u::nCl1fll'lffmn'M'ltllJ't1~llJ.,ja 13 


<tio 31 fllnlltlufl 


Uf)ffn1ll~h,h:; ff 'Irlil:;CllVf)O'U'ln fll') ttfU'Wr1ffmn'UD 'IlJl111Y1tllfttl ,,rtu 
0", ~ .Q d 	 .Q cv ~ ~ 

Al:1 cHYlamUU Vilt:i tI'Hl1ifl nlJPl UCl::flW::fl'j'.i lJ n1lu'nl1':i'l1ClO"1'il'.i fiTS Cl168nil::lJHCl fflJ1JHll 


d1Dirflffmn'/.r1fUtl'\.pj~lMi1ltl fltl 


" .. ,.:1 	 d4

'Ue 32 fll'.ituftUUill'U11"1f11LCl!::1tF-llJflmmm 

l.!offmm.n\l'\ltllll~u'um'\J11'l5ll1lCH1J~UUHHU tlUffm:l11Uflru:afhnou 

1	tI a ~ 'JJd V 1 t V I cQ:' ~", III Y_ d 


fHlJt) ll'lnfli:lllJ1HCl1 lJUDU011 I mfltll')fflli:ll Y1'1U Ylt}:! '~,)UfllllJll1U'l5f11Hl1tlflru:::m'jlJfl1'j 


lJ~lml1 ftnu'fl '.i Un!:l~f1J a tnr~uln~ t'.J 1l~n6-l el i n1':i'U~" . 
.yiJ 33 nUCI'Il'l:::lUOU'l 1{/h11UlJl1l1Y1{Jltl{J11jflUm'lrUfll,)ffmn~u 

33.1 11flffri"tn6 lil'U'fHI 'I'VI:::Iii 1Il.t ':i 1o1"1f1i UlJ 111~Y1UlftU 11 ~8 

. trG1UU fl l'Jffmntui~ hw'lfflJfI11lJl1~hJ'l5OUil1ntll ill ':ir.llitl~mn 11n::fl{U::m '.iiifl1l1J~l1U 

. l1i.i'mym U(\~'.,j5lJmn:r~i)lOfliU'U~lH).:jfl~f)1':i'Uf. 1MOmno''l'lii'lif 
-<V • " 	 _. 

33. L I '.il tl1'lnYim:im!/flJiill1UVil 'hj'~iilfltr()lJhjlJlniYllnfttl.. 
1Ufllfl01-:ifff1f.Jlun::lI01':ifffl1"hUu 

33.1.2 llUi'b'lYilJ\11iYl(J1ft(lH1tltrm,j'\.Jm~~fl~1~lJlilfl1:H)lJ· 
,JfJ-lij111ei1l1'th.lULflU~ ii'u iyj 'HleiiniOlf l111':i::m ()Ufl~lJ ll.i,jMtl11ff1lJ1u ~'U[}-l'jlui"lfliu 
l1trfltj\Pli 

http:ml'il~lJrioU.wu
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33.2 1H'11111U ')(Jii~ LHl:::Hiifll'lfftnmm'l 'l1t11'lflli U nnnfllii '1'Yl~lUtlU1il'1 

, ~ (l ~un1'.i ffnflll1;tllllfl111t1111{J'~lllu rhtHl ,1-3 'II fl 'I ni 'liJi:aihif.11:l °l'ifffiln'flllJl1 ft'0'C!Vl j~ 

33~311f.lftmnJi{l'l!1J lJ~i:'Ufi~!'jfij,oolG,:j:\'l~dj{!ti !tn~~1~'i'i lJ~161J~\J '1' 

VI TIJlJ11111'Wl"[I 11 j Cl'CT01-UU fll'lftm:l1ihJ~Uflftflfllhlt'1vlnrutinl ~JVI 

i/6 34 m'iffC)ml{J1'l5111Jt.lfll'H"fl'ULl~ij1~r:hunffm:l~ihr:nlJflu l'lflJu '1' ~'1 
• JI)I , 

fl 'lil I'llU fI 1'5 ffCJUiJ m:UtlUl1!flO1nl 'l:::lllufmnuffnml'flUl1i iju iJ~U~tlnJ 'l:;01ftih1i01'l fftl1J 

'" .... 1"".,..d t,,:: ," d ..,
IH'I::liHlI"Ylfll'.iYiillHU IAn tum l1unffn1Jl'Y1nU n 'Hl1lJl'fl'lllVlVlU f) l'i'lnl'3 fff11Jl O1'l1VlHnun::: 

th :;djur-m nUffnfl11H'?)tuU~/'j 6'1tJ1lm'lu~lillH~~),W~~" , 

<\JCJ 35 m'H'ffl1Jfl1'lJlliiH'th:::IYlft 

35.1 Ufiftn'lJl11"nZl'Y1nI1rllfUllt1f111f1f1U ;ltH~tl1Jflli:llYh.:jtl:i:::mft
v, " Ut .. 

111 Ufl111Jl~u'J(tlU'Ut)~f1 tuU il/'l U-l U1l fl1:i u9i 

35,2 in nnufI:::mUlcv1ol'HffJufll1l1viHl.ht1l'lft 1Hl'lJU liJVllUtI '.i:::mft 

'" "" ., '.'.,fI fll :;It'i fllJ11l1'YW It'W 

.ua 36 m:i ff()UiJ:i:lJ1~'fl111Ji (Comprehensive Examination) 

36.1 mHH)1J1.h:::1J,)llmllJ11~iill1fuuf1ftflY1Hl1mll'lj,jIruunIn 
"" '\I U II 

tYl'l1 i'lJll~UnuflfllJi~u ;fuo~illJ'lj't)tiTl1'\..1 'fIluu1i q:::l1 ctnZl'm," ... 
36_2 nUZl'Um.h:::1J1f1'fl'l11Jrliillmmou 'li'm;JtJu un::1l11flnl'IZl'VU 

" 
thnnJ,h 1M'.fi 11ihml'i ~'fIfff.)1J'Yl fll'1lJ1fll'l11 l\~dVlml1JffllJl'lOUl'1:;ftnumY(1UfIl'iU1'H"fl1'1flfl)'.i. 
uo~th:::Zl'jJnTnlrm'll~UU i.lhh:::{lfwiH' :i ::m::nn1~H1'\..1fll'lff()jJ1M'dJuhlVlllnh :::fllft'll~'1f1W:::. 

" . ' ~ _4.cso".1$ 4a." 

nlr!nl'lfffl\Jlft:;:; 1 11'1'1 tllfluunfffl1:l1UUfIl'HH'Iltlft81J 

36A Unftflln'il:::iJilnii"'IlVI:l'6U1;1 lriVffo'Ur,ilullD1'1fl'U~lfl'.h 3 1u 4 

'Iltl,ulU1'l1'li'll1UrIluuAuOl:iflmn lfluL~'.i:::RjJfI:;H'U'\..Im~(fff:;ff1J"U~lfll1 3_00 



.. 

36.5 tT~ttfllJ1~1h:'f(-1flil::'IJ'iH"6'U fitl-1nUthf~-1'IJ6'f(tllJfht.lil1imv 

iiiJ~t1E11 m:u im :ilJfiUU~111'j11"flff'il 'j1115-.1f1ru:: Iti;::<}h1::~ 11illlJti1V~'iI~ln::lij{JlJlJ1111Y101"O . 
~ . 

36.6' . ;,r"uu::m1lJ fl111.i11111l1 crf)Cf9l'H ffU.6nV~t1flru:: m 'j lJt11'UYfllJ 
, oq .• •• _." '. 

~~~lhtlfl11lJi;1iU1UJ-5 fl1J ¥itJflUIi.J~hY;f},,~~i~..1~u~~~~+~~UWa-1!llt.l,j~~!!1~m'inlfll1·116U . 

flru::m ll1fl11fft)lJdhJ HrlJ~~'lf6lJ lu t111';hn1u flll cum un:: 111'11V-11UfmOll'f('EllJ~t)fltulJ¥i/.. 
" 'Hl,lC) ti flU 1J~ hwrhwrHll::m llJft1m~"'r l'nnlflt!m mul'U 4 li'ulimf l1el.:tll1fllCfl ,riYl.lt111CfflU 

36.7 u1tnjf1fffnn111'11Jtnpj~11rff6lJiUfllflft1'jft~l-Jll'i\ '1 Uft1 01'IJlfltl81J 
• II V" 

19lul)Hill1V1f·m6W:'(lJfl1'i 0611fft:l11 j,jfhwjtillJ.uvil-mlil lmnmfllJfI'HlUU l'1-1i11,.;'60iU'i\{\(JWU\l 
, . ~ 4 

• .. '" W 31 

36.8 R'Viff'flU iti;;ilw1tillJt.lVi'l'l6ill ii-ffl'li'\l()tlt:luun~J'~8fl l'flf-1. ... I" " il1uiu Itl umnflflTH'I'6lJfl:i,mm ]j~:::ii'U;}::-nUffil1Vtt1l'HlJuuflffnl-Jl 

oU6 37 fl11CfmJ1ftfltufflJ,r~ (Qualifying Examination) 

31.1 0l1ff'EllJ1f1fj n"fll,j~ ruu ft11Cff)lJlri m.h:::,ih.Jfl1llJ1'I1UlJ11111 fu 

11flttt111111 ftm1ft lU1WtlJ 11Dfli'l nfrU n~(,fllil -hI!t1fffnJ liifl'l1lJf,fu ;11lJlm:iifl111l1'l1 6lJ iu011 
<If #,j# ~ ~ 4iIl ... 

Q <V .., cv evA.,..' 
37.2 fllll~nlJlJnUm'HT:i'H ftt1"!I'l'l vtlf1'tllJ1flflflHflJU'iI vOl..:iUiWfllfi 

1r' • .. " )1/ 

011 ffnfJ1C1:; 1 1'1'1-1 dj6iiunfffnnom111ti.;;"J tlff61J l;'ru il1eoiutl'CIuiiiiv'Ut)'1flm::
~ . 

~ u""i ",V.,q,,d )I' 4 4. tI tI'31.3 flTH'I'tllJ1'il~Un'flJ'UYl 'If''l1ifllnttJlJ'lJDI'IJOl.ltm::/l1Hlfll1ff61J 1m (11 

37.4 i l1,Hu:;m I lJt111 'U111 1111 ftfl t!'iI1 1t'I'U{)11t1~afltu:: n11lJf111'f'1'6lJ1fl 

til:: 'Ii 1U m 111011 IHIlJ fltll:: nUll fll1 ffeJ'Ullht~hIHI'l'if(J1J il.li111«;hn'1uflUt1'6U· U(l~il111t1..nU. 
 . 

fH'I1YDlJfii fJflllllJ~/lf)..:j tiDil11U~ 1~mhUfIlu::tl11lJOl'mll1 T:il1n0t!m flloiu 4 'lY'tllili,f.:I-uhJ!lfl 

37.5 Uflfffnllll!:i1ff'Vl'ifffJU1Yl"lW 'f(lJ,j~ '~6l~~'UmllH,:lU"l!{)1l;}1~ 

(mn:l{JiitllnEllUl'l~flw::m 'HJt111lJ11111 Hnflt!V1'l 

37.6 11nftn1l1~1.h::ff'H1\l::'lJ (JfffllJv1f.l-lgufl" tl~'lJrJff6lJfhl.ltl1\}11V~1.l!fll-Jl 

fit.lJ:: fl'j 1 lJ m 'jlJ ~1111 11£;flt!~11UU..:i fI ru:: llCl::in::ri l1i 1 llJl"UlJlJ!R llJl::lii~lJlJ11111111lelV 
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37.1 u1llUf)ftflln1~i\HllpjA1..rl'n)'ulumflmlffmn1A111i;'i t11,\!lAffe)'U 
. " ~"'., ' , -. _.." 11''' 

1~LJi~ihl1V1Ha6lJcrlJfn'l ihr'hcrt)tJ 'l~Hll.tlUm'HHI1JflJl~UU 'Ii-lU1HtlOlwflCIll-niJ u'UD-l. .~ 

~ , ", .' - . '"',, ,. .::. . '. " .. . . . '" . . 

37.Sr-iiltlourtf:mlhlrlfiii·l·iiifm~6tlun;'1'r.'er. 17::;:n'1~~~~~ 'illr.. .. 
v .. 

llflfY!l1:n 

" .. 
'i ::~1Jfl:::iiU'W!~],.J S fll(J luJ:;(J:::na1~ 1lJflcif)ffmo;h~'lvitl'hJit lflUUUvl'lUvlmrlOUffmnll'Hl ... . 

~l.ulffmn ill1::::U\~YI\HlfllY'm'llllti';nfffnn 
37.9.1 "Hfncrmu~.ilJrulmn tlUU 1.1 mu1u 4 mflnnfffnHUn~ 

~ u u . 

37.9.2 l1cifr~V1'i,jjtytylmn l1UU 1.2 fllu1u 4 fllflrn:iRflln,jfl~ 

31.9.3 mrOnj'l'j,Hruru1U.lfllllJU 2.1 mtJ1u 4 mflf)1'lffmn,jn~
" u u 

37.9.4 l1cincrm,j~tlJUJ1U)n UiJU 2.2 fFlU1lJ 6 mflmjffmmJo~
~ ~ u . 

• >I 

-lit) 38 nl'l'lh:alJW·H'lfll'lfffnnu::viD.:!m::vilLijuff'Wfllflf11!fffllnUv1n::::mfl 

nl'iffmn1flUlr1fHHIl'.iU :i:::tlJlJJ::lJU:;:;I>lUfl::lltnJ (Grade) Y1:!d' 
d .e""ld. 

A iitiwvi lOU 4.0 l1lJ1U{HI flWfJlI (Excellent) 

urhnill-1U 3.5 l1lnoih ~lJ1r1 (Very Good) 

B JJrl1nilnu 3.0 "f1i1t,o.~ ~ (Good) 

ihhr~hil1J 2.5 mnfJo.:! ~'Ytf}l~ (Fairly Good) 

c 

D' iiriU'vilnlJ 1.5 111noo\ fitJU (Poor) . 


D ihhrrilnu 1.0 '\1lJl{Ji:i~ VtlUlJ1tl (Very Poor) 


F iirl1rrilolJ 0 "" VI f) ( Fail)
'I1lJ1(JfI.:) 

S lUJ100'l l'Hih, f-i1u (Satisfactory) 


U l1lJ1fJO.l 'hh'H)111, 'Urhu (Unsatisfactory) 


(incomplete) 

w l1lJ1oil~ nl'iOflU'l1t11'lfl (Withdrawn) 

Au 1IlJ100-l 'l,j,Juln.i-'JooVi (Audit) 

http:lr1fHHIl'.iU


38.l 'i::iii't1fl:;lltJ\.I il::rll!:i11'1ru\.lnOl"lll~~lIn1'lflm.nV~ ilirnJ\!'luf 

i ~tJlll~~Hj'~Lt6\.1 U::~'[J H::1!lflll1v.r~lM'l::fiufl::U\.I'W I 'I;a::~() -1 '~i\Jn l'Hll!il$l"lnfl~yili/ 

" . ,1l1'ulJ\pwnaU :t fftJ~1\f~fi-n"16'liB~fIlflfl~1'lffflYlflft"'!' -11·1im'iH1nn.:'ili.~~~ 1~ 
Itliimn::iii'ufl::U\.I\.I I Ll1'W'l::~1Jfl::u'U1J F 'I1l6'j::~Ufl::U'W'W U 

38.2 'i::iii'l1fl::U\.Ill W U'C1Y1~·j, 

38.2.1 fll'ja~l'l::liilJ'Wr:i~L~t:l'Wl'\JLli;)::I1J'W ilJ'!l:: VlllJ.,j'a 26.5 
. . . 

... d Q d. d 4i" 'i'"38.2.2 'W flfl'nfl 1 Vlfltl'W )1fJ1"111rl U'111:::1WU Vl11H·-HllJ 'IIl'l fl WI 'W VI 

'I .. !If?7 ') 2rJI'l1lJ'IIt:l _ .~. 

• w 

38.2.3 troffmnOfH1~~nfll'.iftm:l1lun1flnl'lftnEmrtJ 
" 

.,j'e 39 f\1'i1h::LiJ-uj:.ji;)fllH"HIUlh::lJ1'Cl'fr:nl1f fllH{8irlV1flWnlJU~ nUlf6U 

nTlJl~~~t1 'i ::LYlfl' fllS If ClU~'VHnij-w\.lTiua::m'i fl'W fl"l'lO ft 'j:;1M'r-m fll'lU'l ::lijlJ llJU nimrmn 'j :::viu 

'l:;Y1UfI::UU\.I S 11lJ1vCi~ j~6h, fhu (Sa(isf.'1ctory) 

'l:;.,)UfI::U'U'U U 'I11n{Jii~ ilil'lOlu, Lli"i-:1.1 (Unsatisfactory) 

.:t 

.4 .". d:: 4i. ,,-., v 
Yl ft .:jl'l::1UtJ'Ut'jV'U'YI~'I1lJ YlYl VI m'j::~UfI::LL'U1:JYlllJ'\I tl 38 

40.3 fll'l::iii'UfI::lL'W'I..!lll~tJ i121l.i::1flVlfle) fi l'l!:f1UfI!:ll'UUill~{JiJ'!i::~lfml 
- • • )I' 

lU~~riu::fiufI!:uu itm ~()lf::nlJ flllfl TUlf..t fiu ::~Ufl::Ul.I'Wmn{Ji 11111Y1-1U 

40.3.1 rin:;IiiUfI~i1l.1\J1'\l~(J1h::~1fllfihtrhu10ll11iJl0 

~t'lm'lffOll·1'\16·nrflfffnn1uuvin::mflflllftfl1:I' 1vwlillHn1l1J'Ull-1j:.j t'lflOlll ()~11U1lJnY1fh1J1ru flU 
. " " 

ri 1)::r1t1fl~ul..tuvim1tl·UJnYli1uflRO'lJ 11",'5U1ullvi 
' 

l:I:'l1111"11111hi~11'i~ 11""1111'l A·:Itlf-m'nlJ'lH.H 

;)lU1'U'I1U1UOVllhdlfllfl 'um'jl11l1~BH(YlfnJ{JlJnij~villL'mj..'lLlft'1 Q1U'.i1ngilU..'lijLfI''lJ~1,;mYli-1 
40.3.2 r. !'j!;~l1f1::lLlrum~()i:'{:;i:'{lJiMfh'U10l '111 ~lfl~nfill'Hom 

iJ6·:nioftmn vf~miLilJlf.fl WI nTntl'U,rnfffll:l 1iJ\.I ii~mflfll'iflfl'lJlU \) ~,jt.l~ O'''-3flVlflllJ1ru 1fWlf.l1 

1 
1 

\ 

J 
1 

\ 


\ 

i 

\ 


I . 
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, ' " 
.ue 41 tYfIlYifll'Hl1UUflfff1111ffllJillLm::oni10'Wcil 

<> 

4 Ll Uflftfl1l1~i~fin::vtufl::;UU'lJlll~fJth::~lfllfl~lfr:h 2.50 111Diu 
fllflOl'Jffn1:nU m~ CI ~i'l ::IU fJ'Ul~(I'IJ 11 ';'U1<l1fil'i:::vtUr):::ulJ'Wl'il~(Jn:;:; nlJ~ If)':h 2. 50 'il::l~lJtfflWHln 

&lmJ0 ffmn 

'I, ." 
41.3 i 'lJmruvhjoffm:J1li'~l1Jfh'i::vtUfl::;LllJU Ill. iiOft::lllJvi~Uvi 2-50 

;1u hlufl~1fI -j 1 3.00 hi'ihn)11,,1f1ll't "'i t:J'rfU 11" fl n Hli1iJvifu111',.7ul'lnmfin); fffnn 

41.4 l'Umru;;hrnflmnii1~l1J'i:::~Ufl::HU'U'ilfli'l!1~lfY:h C 11~6'~lU 

AClOl'i ,.h:::tlJUf)1 'lfft1fJ lltitm:YiufI!:UUU U 1u,) 1(J1'lil,r~fiuYl1lnniflnm'l :::vluUWcY1V1ffmn 
" " JI • v' .. 

'il!:a1l6-l n -lYl:::ruo'U 'i l01'ifl,rucil lltl1f!::vtUfl!:lt'IJlJn1vl'lmll~ 11 ft.:l MllJ lTi 1'IJ1 t1! 'l::viUfI:::UU'U l;i ftU. 
y v • 

ff::ltlJlriU~fll~1~U1 HCI:;.l'H\j'Ul1flf.m flUtl U'U'Ylflflj~¥i C\.rm:l'iJt:nH~U'U 

4 1.5 Uflfftl1l1~1<l1l1J'i::vtufl::ln.nJ'J101'lil~1fril'i::~ml::U 'U'U C'I1j6 

, ~lU fHl f)1'ilh :::liiu n l'ifffllll1lJ'Un:vtufl::UlJlJ U 1lJ 'J 101 'l!llft 6f1lPlllJl1 irmrVl n:::Yi'UuW<Y1V1 R01l1 

. , ~... 'I"''' '1"'" <$' 

.... 

"..,; ••.-.,
61~1l:::CI-lYI::t'Uti1.:-::'I!1 tl'Ulii'l '\.1 I~ l~W fI'iUfl111Jtl1U'l!tl1J\llfltllill'HJi'1u 'Hltllllo:: ?1m:: nnlJfl1'i 

U;l1U'Hftn:Q"n 

~6 42 fll'il~U1J1uumj1lJnflll1dlui1j1l1lJ,h::fl1fl')'~1Umltl101J1m.umnn 

'~fJUlln:;~uuuL iVlffmn'IID·ilJl1l1VltmftI 

42.1 flll rnvu l~Ul1\.hvfil'l~i~illmllJ!)"lflhJ1~Yi1Jurui~fffll:ll 

'uilru::~rtl'UuflffmnIfl~ty'llf)~lJm1Y1tnftU'l15tJflcnU'U nnftfnn~'U. ~'~ffflll1lJ1ll61 'll.i1i1U 5tl 

nl'iffmn umlloiJ flU ffmn~CI~Y1::dJI"JU1~au 'il(J1'l!ltT u m:: l:h1'fl'hwtl11lJ1r1'\J'1HllJ \11 flflW:; 

m H1fl1'llJ j 111nf~ni!1Pl mCl::flW1J~n fJ~6ifll:)1J;) '1f10UYi~:;1101"lfl~'11 tlLVlUlJ 16U vltH'f!'i ::~1J 
ft::LLUU 'bj~lo'h B tli'l::'l1(J1",n~ftmnlU1J"1l1'1'1(Jlft0l1~t)Yil~f1i:nuufluffmn LnOlJ lauLYl''1li . 

'" • II ., 

lOlJwd.:j lutfllJ 'IItl-l'"h'U lumi-:!oOIPl'U6U lV1"1fl11-3l1lJftilJ'I1irfl~Vl'l 'II cHlJ lniYlUl flu n~ij'1liulJ 
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42.2 11tJ1,))1~l'nUUltJulnhuolfI ., irtmrfl~it)1101'lfl ;hU1~ l1lhonYl 

.q Q" V V ~ V.d \ 
1Yl t:ll'UVllJ 'tifr-In..'J lU fll ') fI Ufl1 Hltl'):::'IJ tl-l tlflU 

43.1 illHH hnn1flfffl'lJl~i'lill\illUfmtHlun01cJnl.Jruult.lVl11J. . 

lh: f11fflJ111~i'llJl,,(d l~':Wm') l'HIU'lJa..'JUflfff)'l;J u:::iu-u{Ii <VIYlfffl fJ 1 

43.2 fll'H141 Yllnrf1fffrill~fi~ (itlfl1l1mii,.'1'U tiff-lr1\! lU fll:ifl'\J~-jliin-'S!: 

'\JCl-3~fiU1116h1~~Ui'~lh lHllhn1'U1Yi'IJCl.WIfl1:::m,)lJf1T'n'fJU111(niivfUnlHft ..m.muri'ufrj'1 

atll::: 1tJfl i 'SltlU tJ1Hu:::m 'llJfmU11115 'I1ftnffm li4uwri -3i..'Jfl:i·Wfll!VlS Jll fftJUti 'O:::Yiill,) W1. .. 
" 

YnlJtll1mlIl11f1'jwi~U 

43.2.1 mruYiYlnllLt'ilUWU lu'IJru~~u~ ilhht~llfll')ftm:ll 
''lfi1crhdJu fll')mni lH\illUUWnfffl'fJ 1 lm:::lHY1l:1~-3f!~l1il~tJ ffmY! 0 nllluuflffmn 

43.2.2 mru~Vl'nllfftltn'lU tria tA'ijms ~nnj~u5runJl1um)-).. . v... , 

1r111JUtltl fU:: m 'j'lJ 011U 1111111cl f1'!Vl1 11 ft::: fI til U~IJ {l..'J Cl in1') 1J An~tl'hmlJ Cl ff n1lJ1111YllJ1"(I 

t1lJntullnm\tluulruun . u u. 

iio 44 1YlU1WV'lUi' ;llJ1(JO-l 1~tH~!~iJUI;OlJi50-l4'UlJlflH,,~i~i11nfl~11ffnii1 
flutr51iilJ l1!mil'nll 5l.lItiuri1lJl1d~'\Hl-l~lU~~fffnnvitmh lli()nl'lij1tJnn7uU~tyqP1l1lJ~. 
lJ1111l'1Vl"Oi~nl'l1uYl11 irflftmm1 ti'nffY11tl~tlIrul1Yl UfitJ n Ira:tr:lffmn11Ctnf{~l,j~tuf.1nmtl

'\I «I U ~ fIJ (J 

1I"~ .& -4.c.1.d4.c::1 0<;1 J .:i"iff.) 45 n lJ'flUflJ If)'iY,)!:'HlJ1t'JfJ.:J 11111Vfhl IHF1'Yll'IJlJU IHJUll O..'J~lHnflHC\l'I1"Hlln 

fll'lffmnfltJf\'ll ii'o l1~at'hn\l 6lJdJuri1Ul1it-l:UU'H11J~~ffmn~onh n~CliiYlil1JnllrlJ 
,j~flJtlI1Y11lJii]J1111Yl{J1£itl'~lill1lJ'iI i:) UOft01:l111"Off\il')lljruonii'l mru 'IJ Atl~'l'ilfll~~Ufl-jl

u .., .... .... u 

\ 

1 

\ 


\ 

~, 


\ 

i 
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" .(.d_ I~ 0 .,. ,.. ,,~ "q J'_ I ;[4 

'Iff) 46 m UTWYHfHllllTYi Ul'Ul"l'U li/mHl 'U fl11tH'('j:; VI iHlHHfllJ:i:: fHllJ ft~'U 

46.1 ~nolij'Vt'Ut:nl'jflUl'r)lu(t'j; l~YilJ1l1t:yqplY11:Mijr)1~,"Hl~tJ1mn 

V Q .c:o .,. ""~ 4
'Un 47 fltll:;m 'llJf)lHHI'U1V101Ui'1'UTlIn''jfl'U1'l11t.l (t'.i:::; l1lJ l(JiJ.:J flru::WfllJfHl 

~fltll::::uvi~~.3~'U n~enhnU1Hl1J1~ltJ1ih'1U£In''jfl'Uf11,8er.l:; 1~wijm.'jlJnWi'lul1i1.:j&utl'j:;1ilU 
v" 

m 'jJjm'nHJ1J fI fl!:;m'JlJnTH'ftJ1J1~1l.Jli1i'1'U iln''jAUi'l'}ltJ (t'j::: iiilU 1Ul1a:::v~fltJ'j:::fliI1J~.:ji1. 

41.1 1l'Wllj'Vtui/n1'lflUI'l~,ihn:; l!;A'm.l'irunn1V11'11iim:u:::n'Hunu
U U • 

,.,. . 
~Y1'j ~1'l{l!1'i'iifl1t1U an'lJl1l1i'1Ul~UhHl'l,\J119flUU 11julYl'lJ1yhYm'/'u i flU miHU6u 1 flU LY7n"h ... .. 
ifUl~11hJfl'j'jlJflTHHl1J LLn:::mvuu~tllm.n1'Vl{nijl"llJi/fl1'jflUfl')1~i'I''j::: ~cHhhllutl'j:::1ilU 

47.2 ,1'mnij'VtlJ{'j::::\~\jtlltyi1Jllijfl'Hi1f1(\l:::m'j1Jf)'HH)1J ~ lU1U5 flU 
• v " 

tJ'j:;flBlJ~")(J t.ll ~1'j61h:::~1 t.ll1l1'j6YhJ~mn1V101ihnl1r ~''l Hflt:u1y)JflltJlHlflhJtlliJ 11'l$liru" .. 
11~Bffl'Ul~nlJi;u,rnUBciNU6[J 1 flU l~1)Vht1-Wl~dh.JmTIJfllmtl1J1'UUl'lJ~Ui'1UrHU::: ua::: 

e1U".i6YitJ~fW11V1UlijYlU,r ~8.:jithlhn.h:::1i'lJm'jlJm·Hn)\j 

48.1lri1Rmnl1ri'fl~¥l'j\HtlJi1Jl in UF-I'W fl ll'htll'Vn::1n{JlihilJ£~6~t'm1J 

191iHlltrl..!-U~Hiw~tllJ~Y1S1'IllLfl1• 
48.2 VnRnlll'l1i\ml~lu~tytlJlh1 H~U n 2 vi'6.:jRm:Jl"jlli)<Jfl~llJHNUf:rm!O'u 

lllu3'1 iliU'6fJwh 9 lnhvnYl ua::vi'601 '<A'i'lJ'fiU:::<ti1Jfl::U'\.JlJm~{Jff::tllJ ili~lfl11 3.00 

48.3 iJnffilllll1ri'f)lY~nJ~ruru1i..,l1ttllJ 'U Yl'f)~ffmnllm~lVlllJH~um'j5ou
~ U d • 

lJ1H~1iliuDuwh 9 lnhfJfi~ lm::1{6.:11~r1J'fil1::i1Jfl::UllUlil~fJff:;fflJ'li~ln1' 3.00 

48.4 l1n~nfJll1nfler¥l'j,jlrurulLf.Jn Y1MffnU)~m1UflJu9irhlJ/lllu~'WO1llJ.l~1 
..., u tJ " 

http:l1n~nfJll1nfler�l'j,jlrurulLf.Jn


r 

1 
\ 

I 

\ 
I 

- ~V v. - .,. '" ., """ lV!'ltj'48.5 fIl'IYHITHUll11'UvU'O::lrl ~ if'll 'I1 i1UllJ.Yit.l li/fll 'lflUfl1 lD ll'l:: l1llJU ~ 
v • . . , 

l'IllJ;J'UYl8U-nfi ru::m 'llJfIl'lU~l1l'l 11 "O~'il'it111nJI'I' . . _ \. 


_ . - _ • -_ .' '. 4~.611?:~~_~~.~.:~~11~:~_~i1U,~~:!lJll:~.1;1AU:fl11flll1~~;);HlUf)~S'6~~~:1 

~t)~ i~flJfI11lJl}1'U'lH)U~10Ulill HjYhl~m.n1Y1uliiYnHlm l'.l fl'ufr~l fllll:: Itn'1~-llllU eYiaflW:: ~ 

. ~ 

m'll1f1l:iU111l-:ili "fl'J;'fll lVitlYl1l1 'H11: Lm::'lMt11fH'I~W";)nW1LllUtl?itlUOlci1VlflfllJ1'erO 11,./ . \ 

48.7 rHntlauumJa'lh, '1 IOu1nUM1"'tlUa::lftl1rl'J,,1Yltlliil'fu.fi/fm/lUfI"ll ~ 

~ ,n ::~1K!'u f)lJ.lJ~tI-Xl mml1u fI111U~tlULLtJMl'h'\io1'mn:UY/1..l1f/onflufl ~1611'j::: il1!O 

;:::::::~~~::i~:':::~~::::::~:~ ~,r;~~~:::ij::::~::I:~;~::::~:;:;DlI'" \ • 
.. 

" ~ A ., ." i/4 ..., V 

1'Yitlltll'l'U1l!fl1'Jfl'Ufll1 elll'l::fIJ" llfl i11G 

~tJ 49 fIlHH)U111;JfJlI?I:::lfl11fl1-11l1Ulih1Ull/0nfl'l.Jfl11tlll'l::; uC\:::mHH)1J 

" VQ ~ ~ 
fll1lJfnTI:IW11i1mUYf1Jll 

_4 J)40)l 11~" v~ or:. q "" 

49.1 'U nft'nl,,1lI'lfl-lU1!flTHJ""iHJ1J'111'\1flHrt:::lfll1fl14 J''1H.lll-fV1 Uli/nl') 

fl'Ufrj16ff~::: hwOtJYIllrnJll1JU~tiiUq.iI'lHmn'Yi:nlJfhl1'UYl~lUTU 5 'l1Yl i'iofllli::: n\:)''!..I1UUf)ULiJ'U.. . 

11!ll601.:\.wau 5 l'U.'tllnn ll~~I~Cll~rufl'UlJ~'lMijmHf()1J flw::;'il::;'l.h::fllfriuncn tm::ri\lllJ~.. . 
'1"-1 ~., 

~-

1l1Yl11'J ~UYnnH 

" .. I 

oCt..:1 '=" V V diAl _..... ." a4 .", 4 <:10 ~ " V ~ 
"tfil'U'Ufl11l1iW'I'lm:nlf!1!:J 1.J 30 11J U1JYl.:jll~I11.J)HlUflnfl4'iHllla1Jl'\'lfJ1'Ui1U1i'fll'lfl'UmltJtr'l:: 

uo:; i.xi'1JOlPJ~hrl-ll'mt{\::\1l11m -1!JVlfnUl'lU lltnUfl'UfI~ltllll:: ~mtJfl iJll:::Ju~:::.xtl~lll'W~~l,j'U 
un::U'111m -3!JYl(Jiihttl{tnnflufl11~'in::: il1l.i 

49.3 i1111 'J:::: 1i lUflru::n,)llJfllHH)u110~1W'-mfllH1tl'UM1.ynua:; 
- v 

v l' .q, Q. • " ,,~ "1 ... I <V ..... d <Q V .... " 
1ft 11fI:i.:J1i1011H'I'Uli/fllHIUfl11Clll:i!: l utli3f1W:::l'I onlfllftntr'Ufll111tl1J OlA'OIll"StrflU111'IJmm:: 

lfl11m-l1YltJTUl'I":Ul'fll'lfl'Ufl')lflll'l:; f-i1'U flru::::~:::tJ'l::; fllftfll!lY~111.y~11r.::lllllf1'l 'I1'YlOlUYtU {/ 

l11'Jfl\Jfl11~hn::: 111''1'llurt10'U u~(h~'()'1ijfll'jtlr1J111"UnhlMl1nffmmhtiiufll'Junl'\lU"'1-
• v 

lll'Utl~hucmm vvhJ~fl'\:I1!JYlU1U'WUi'lnl,)fl Ufl116tr'l::; U"::;lll'UflRClflru::n lVlu 30 1'U-UU91':)Uv11ut'Hm 
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49.4 m'ltY ()1.Jfll1lJOTlrnl11'mnuYl 'U {/inat'U ,1'11 ~hn:: ii1vlip.h:;n~rl 

liieiMml1.Jfll1lJOnj.nr11'UninhilHnu'W\.;i/m'l~lJfll1Vff~:;. ua:;ltn-lml'Ull'll~Onulil'IJ 
ihY111 O'UV~~>lH~"Ml1nffmHd'l~~Ufl1'1U.riJ:~.i1i.~.rJnil1'2tJ.;ij~u1r/f)j'l~i,I~Jl~ff'l:;l1ifl~U 
11nfift1l1Jit1~ ff811f1l1lJ fllll1Ui1TltnUwuilfn'l ~'Ufl1inin:; 1Ylmltu:; n':i '.i lJfn'.i fltl1.J1YlI:nih'l 'IJ il 

11 ,,~ ._ .4 Sol' " ~ C), .t V V q '" So'''' '.d 

il l'lflUfl'l18f1'l:': U fitlflll li):;'U8 !:Hl1.Jfll1lJ flnl1'U 11YW1'Ul'IlHi/fll'.i fl 'U fll1Cl ff'.i!.: 1~VI{J.:j ",:)'1'1::;111 V\l 

1'Vl fJ1iJViU {Ifi l'iflU flili) i.n:.:hiutlfJ fr:i l~~ 11,1.:) 'IJ 8.:j ~ 1'\..1 l'U 'H ..i-lunVl1Y1tJl UY! l..! {rn 1 'j r)'1J1'l-!laff'.i;: 
v 

hnnrrlt!VI'll1'U 

• V 

'II 'V 4 ~ ;( " v ~ L* I <V <v .:1 'IV c:t. .a
fl11110l111UTlYIl'll'UVlU lilfil'HlUfl11{Jff'.i:; 1JlJ.:Jf\w:::n1Hll1-c1 ~ illf1Lff'.i il fI'U fin fftll.l 

49.6 millnJ~lIrfllni"YW1ihnJ'fi/fi1'jflUfr:rli)ff'l:; ;;tl~U~>lHtlrm 

11 l :a:UUfl1 lW1TllI'li'l1ufluYil1'mnu'l'IlnirnutlUrrl1i)fI'.i:':hlv.Jfllll:': rltlU1'U tnp:r~rm fll'jftflfJ 1 

Ylflf11f1OlnH11Jl. ". 

. 

'biuounil 120 -l'U . 

y V co, Q'$f oQ Co ., :Y y<.:l \'IV 
flUfl11fJff1::; lli 'Ilmi'e1.i1i1Vl'U '1'1 'U '!lIm 'jf\'IJfll1()ff'l:; l" 

, .d 111" A;Q;("',,, ~ 
, 50.2 f11JlJ'\.Ji'nHI.:j'Um'HllJ1l1(JlUYI'U1i(Ol'H)Ufl1lB"'l~. 

. 50.2.1 115mrmtl;flJW11l1 Uflffflf:ll~UfhrB."nu'U1\ffH)1Jl11lJrdC\l.. ... .. 

50.2.3 ,rOffO'll1~Ufhrtl ~'lJtlff()1.J Vi l'6lHhn.nlJYlt1vuitJVlllJltluuu . .. 
. _ ,- v 

l1ut\l<WlVlffmmnnunni 'UVI ~nnu .5 'J!V1 Ylr6lJ",."il1tnihl'U njfll'lflUfrllflff:i:::QUlJff{J1J~1lJ1'U 

lyhoum'l~mHH)1J lYiUflW::;i):'~l'hu'Umli'~ri." ilfO'.i'llifl1:ifftl11 ull:;~n 1 '~Ivttl'h1f1(\J::;~nl} 
.... d " "1 1.1 1"" .,,,a'ltluUlJ Wlfff\1l1Vltl.:)ufl' 'lJ"j llU1J 1100YlMV\llJlmru:: lYIVI'l1ilfftl11Ull::;tffUtJUU::; 

'U 4If ""'. 
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50.2.4 uiai~fuDlpj91lHin}tJ1nuluwtinInTlflUfl~lflt'l'j:; firu:;v:;

u'.izmfliimmrllJ rnn ff01lJ~ffmJ't1'YlnuIf'lmt10u ,hnn!lfitllHH)1J 7 iu' 
, • 0" • • • . ' '. • • .,' .' • 

.... . ?'.Q~~. :fl,}~J.fnV1:mDih~l!i!flJ.s'~lJfl1j~·rij~ 1M'f1]UOlHltltJlIUUi.htll)Jlh .' 

'fllj,.:Ui'lf!lFW iTflff01nUl:1~~ffu'h~u '1 'ffl1J1jt1l.ul;:)lJful1~'lYimlJfhl1uf! 1U L1c\llm::~Hl1U~ 
• • p. 	 . 

iPlluYiflw::til')1uflluth ff~Hvi-1~~flW:;m j lJ fl 11 ffUU1'\'10n1'W\.rfilt1l':i1lufl11fl ffj::: lf1V~l'11'l iJ'lJ i'uTI.:] 

50.4 	11JflljC'faUlI::?i'ij~Ufl~l::mjlJflW'H)U 'il~ if 
50~4.1 1:::'ilmHtytyllnllfoVflllJlflw'1'1hJ'Il.v 47.1 

50.4.2' j::vllJtljrunnwn 1lf(iv~\11Jlnruq.11U'utl 47.2.. 
 . 
" _~ 4 ~ J' " y.c:;"'\Iv 51 fllj~\PIC'f'UF-Ififll'HH.lU,)YlUlt.lVfU1ilnl'H1UfI'Jltlffj:: 

5 u llif)fn:rrrf)uiYlU1U'Vit.l£/fllj~~Ufrl/1ihn::HY~"iu lr1fHu::mnlfl1j 

tH.)lJ1YlUliJ"l'nl {In'lj~t.lfi11~ 'ff'Jzanu j lUlLC'ffl '1fl11lJ 11 YiUMU 1\ (l:;,mJ ~ yt1'tllJvll'l ihm f\ nl'HH)lJ 

• d....,t.., d 	 <Q ff.q. 

51. Ll "r·m.l" l11J1UCI-1 fll'll'1Ufll1flllllL C'f1'l~F-IM1U1nU1UYn.!1i/f11j 

v y... y ~ ,,,..dj "'. 'I 	 ., ... '" " .... ~ 
ftlJfl11tl'fn::: um::mllJ'II'fl9fflm'lJ f!llJunlJWH) LiI'\lf)~flfll:;;mjlJm:H'l'VlJ1YlfJ1UYIU1i/nT:lflUfl11urrj:: 

ilil1i'fl-3U fl 1 'jU ri1'\1l1~'fli~lJ(~lJ 'ff l'i~ri lI'iru Uoffflln Ol1J1'l Q~?l-nlJf{j lhcilJ1ntniJi'l'W.£mlufflJlJjtU
v v 	 v 

-=-. C5 .. ~ t} -. i1 v ,t '" ~ """ '" "2lmU1'Y1!.n}.lVHl.li/f11'iTllJft11 err~:: lFnW1~ tUJ\ljlll ftw::mnJ O1j uau111lJ1UVtU 1J1fll'iftUfI'll 

6fflZii 11 1111l1lMUI1lJm-:;1H'unl-";11~m~lJi~lJC'flj::ri,l'itl! Ufi:::fl1~e(.; OlJ i1 fH1YiUl ijYIU .£/rn~ 
" "0"; .., A ., ." " . .Q '1 V ~ .u.rilfJ' 
fllJm16tl'l~YllllYlfltll;;mjlJnljU{JlJ1YlV1lJYiUli/m'jflUmlijffj:::mt.l()u'W~ 111U'UClltHlt)l:lWaQi:J'l 

,f~ if'il'fiflIZf1 '1 'lil fll·'.itltllJli'1u1un lJ £ln11 ri'l.Ifl11iiff j:: ihl1 Ufl1:::U::l1",#t iTnffflln ;}::::vl'tl~ 

ii1liiunl"lun''\IllrlJ1h~1'Yu:nUvtlJn/fnjf\Ufl110ffn i m:;vllJ1Jlumt1 lnvlfN illtnU 60 ilJ 
.. • 	 '. ""' CJ • 

" ,.,4 't"'~.d 1 	 ..t!4. .. Y V.,q, """Afll'lflllf'l11tlI1'l:: 1111lJll'YIrn) il'lltl~flW :::f'I'j'j)J01i ffUlJ TYlmU VilJ1i1fl11 'flumIII ffj::; U t1::/11 'HI lJ 

I11lJUClVlflu.uaiflO llJ'\I6-lflfll::n '.i j UfIl'j'fft)lJ 111l.llUvt U n/fl1jti'lJfl11fl f'f~Z1~ ~~UUfl-ll1 
. . 

_ .... :,"d Sf • J Yd 4 or II ,,~ ~ '1 " -0<Q. 

Uflftfl£llflU U IlJlJfl11lJ1 'II 11v'fltJHQf)~Ul'l O.:lC'flj:;'U'B~11'1UTUVi Uti101mUfl11 U ff':iZl1I'lU If!Yl1... . 
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"4 <Jv ,., C\ ~ V ".co ..c::. 1"0l'.ifll.Jfl1l {HYl~'\J'Cl~'fl ru:;m '.ilJilWcWU1i'1VllJl'IlJ'6/fll:ifllJfl1TfH'l':i::n lV llJ l:;V::l101Ylflli1lJVI 1 

1li11'i1::llIufl"i\)'ltn)'u "~'lJ 1~(Jiid8lJ 1'U" l1!mHJlI "1lidnJ" f-mnl"H'fDU'il::OmJi'udJlJ'!:;AU. ~ 

" ")I "" i v - v 1 I

mifllJfl11Dffl::fl1V ~111'UD 1111 
v. ..... . 

" 4;./' Co S.I Q.# b CIt .c:r. .,. " ,., ~ 
'Y'llijlJ11-1rnJVlU'\JlJ~Dll f1UYll1Y1111lJi'lllli/m"HllJfl ")l{)ff'.i::: 

i m,hT-l~!JVI 
'j "t1 Q A. ttl' " ,,~5lJ ll1 '.i::1illJil"l'.ilJmm5U111lUlll'rllJ'ti!nUfllJfl1T6ff'.i:: '.iltJ~llJHflm'.iffDU 

't1u~rl\Jl:;m'.1lJnl",)Ul111nHrnqm flru:: un::uru<tlflfffl'l:l1ffOllJ moll-.! 1 n'tJmrfuu'illf6lJf\'eJu 

91 d _..::3. Cl .. JI J!Q.

1m 52 fn'jt"'ltJUL'.i fN1i'1UlU 'V~lJ1i/fll1f1t1fl1l tlff'):: 

52.1 mlll~H'itlfllll;jtJlJ1i'1{nUl'nJ1r/0l'.i~Ufl116r(1":: lM'djlJ lt1VlllJ~ 

rl111lJfl iUl1~rl ff\i>U llJmmyj'h.ilA'n111lJ~HilJrtiinrlm 1M\1nffmnuK-1fl11)J'lh:::n -1flltlU fl"nii... .. 
nlffll fh\.lfl1l1:::mjllm'lU~"'nnHrn~Vl'l 

52.2 ltluUlJm"iij~i'h~t1lrilJiri'ltJu hfVlllJ~iJ'DOl'l ,)Vl1'''1Y1{nihn.nl, 

Co .Q ttl' ",'''Q. SI .. .." 1 .... 4 
fl ill::m 111fll"H'l' ijU 'JV!(JlUY1Uli1fl1') fllJfl11 m'l' 'l::mU!l1 tlY.J fll'llJ lllt'!)U 5 lCUJ tl"H)lIW-I'U m.rn fl 

~tllJCl1i'1U1U'Vfl..1 ill I ,,:uYlftVllhm llJUU u~n1l'tuY'llM'iJru"l"1$1~n1l1ffmlJ filtl1lJ 1UlllJu~Hnlh::i1.. - .- .. 
tlll'ltn lfffllll 1\.J fl '} "Ui~t1f1ffmniHiiif;:! m:rlJ~tl 'lll flU111Vl'U Y1lJ ';lfllltlUfl116f\'")"::l~llri11"u 1V~llJ 

i fl 1,1'11nH'rnn llYl d.:J1t1o-llnho,nmrmi" J{J 

.rie 54 m'jlJman~CltnH'fDU~i'I[ni1tilJ£/m"'jtllJl'I11arn:: llJmru,yiurucn~ftmn 

f\'[1 lUIII1A'lU1 ftlJ11'1U1\111lJ.;l;lUU ffllmm"'1 ~Ul1 UMlJulJiin.valJ 't'I~l'1{nii'Y'lu £/01 'lfiu fl1, a~'f"'j f 
. """. 

fI"lUtl1lJJ1l0tWnn!l.Jl<Il10l 60 1lJ rlndiJvlruonill U(l~ 90~llJ !l111futljUJUJl1flfl l1a;Jilln1lJ 
~ v 1,' foil IU - " 

. ,i . 

1'mnUl1lJtinU r)wrl',6ff5::'YiMYl:au{rUH1UlJln-l'l1"lJfll~ U"J"::~UfltUlJU U 111flUflfimn U-1 
" , '" 

J\fI~ £11 l i'utl ~tyqp-UlJnfl unffil~l~ij~CI;j ~l:iUlJlJU't'l::ll11oijlJVl"f)U n1'.i ih1Yltll iiY1lJ;ml1flUrr)l 
Of 

6ff'.i::i11l,hl~1111 fl 
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m7flUfrlla{'f5:;.ilUUffl,nJ1.Ur~() UW'11Ylfff)i:llnil1uni(JllJ')um.Jlr~flillh::h.n1flnllfff)flliMiiu· : 

. 1,\l'fl~fr~fH~J1JU~'Ulh~~"~nu~n~,unfff)inll::viD-1M1'l::lU(JU~fllniYnll·!t)ri,~~:lrflffmni-1~·.t
~. . .... _"_* __.__ w ___.. • • ?, 

v1{)-1 '1i,j'Y'lUU~nlJ5:;{J::::ncn1u.u{)54' 

"f) 56 1r1tnihiun'rn'.ilIUtrlle'l.'l'l:;~l~f 11 ()11iJ~ulnuwcVlRffn'Y 1'1.'1'0 l'UUft1 

3 

~~'l::'iifl'hlJ 'U1YWlih'lU{In nr1'tlfl~l0'l.'l'l::irUlJ'I.'I'U1I1al 1m:;111l1tHiJ.u ft11J tn1.:J'IHl-l nUfff11l1 . . v 
f 

1~fl 'lJ 6 i'U1H'ill(Ill
" " 

~'lJaVlf'I1~viY'Yllhr~5'UiY1U1UYIUllm15 r\'tH1"llU f{;i ;:;',lJu "HI~lil1l11'lU1n{J 
• • l' 

17Ilffmmm:: vl 'ill'H:lvhr~mn:')Yl(nihnni'm l':n~l".lfl ~1f)ff1~{~e.nTU ~ ffilJ 1 HI 'Illhllfluul'!:i 

lULi.:j1'1S'~fll'l 'lrl' !lvinl'ilhL'iff.ll1ll1~Vf-lftfn'jffmn'uH'L'~iCl1h:; ltJ'lni~~11~1Mdju'tJ~ilJ 
11 ftmnw.nu l:l :;ill fill ~1J1111i'Hn"{Jihl1u~ n 'HU ~mni liY1Uliil-n.ufln U fi'tl1l'hihn:;, rl'f 'U 

l'1u:S~u~ij.uur·mYi\.jI~rnnlJn'lJiYYltH~eJEYl iiUl'll 11101s;1i'lJ1l111Jll11.J'IHllJ'l1nll'l1l1YWlft{J 1M 
4 ~ ." 

. -. "... -" 
fl11UUm1~llJ'lJt:I~nytlmu ~ 

... 
mnvrYl 9 

.: v 0 G 4 
'\I() 57 Ol'Hnn;)Ill'lfffl1l1 

Uflffmn'i!:RUUfll'liAffn1l1~;):a'I.~ ilfll'l fimn ivi V)t"Humu rrlJU~.J1ltlua::. ." 
.1""-"" ""

• 
'J ,,~ .. 

v 

uifU?lVlllH.:j61,J 1~fl5U011,J~~U 

• d' 

.' 51.1 flm:n11v1<j$lmU\illl.!~nll1U?\1u'H ft!1Ml'l UCl::rrOUHlUIilllHOW<li 
" 

.~ til11U?l1Ul11J1Y'10 1';1 1<i1AiUlCl:U'i:llJ1.1r-llIllll nOli 1 

.- 57.2 'I.'I'{)lJFhUfl11lJfm1l1~h~u'.i:::ll'1ffmlJlit)Ulou Ilri:;l1ftmflfl1~~nl~~A 
lu..iju 35 '. 

57.3 m5'\1tHil1~UOl'.iftnln\FlllJ~flW::lin! U?l 111l1iUfI'l1il'J oY)'l'wumi 

l~aa'11 il ~nffnlll'il1lJ~fltll:;nniuY\1Ufllfifn'i ffmnJu1'" <hi\jnftOi:llM'Yl::lij ~tHvtt)i'Olllfl'illl'! 

urlftnm1utnflfll'!ffOlllt1fllu 

., ~.til ... .cS " 
. urucnl'lftO'Yl vHU 

http:rrlJU~.J1


3.00 

33 

I .' 

, '.Q _ .1

UH'U n U11U n I HlU6Ua::ntllJHllJ1YW11..1l'fUli lYltlH(H1U 

1Y1lJ1Ui1\.:113vlil:J l~i'U nl59ll·hn·1111tloo1.niamhn1ufl lJ1t1HM1UH~CHhu'fnj~'11 tl-1r-m~ 1U 1~511 

flU VVlJ1'U 1,.r~,vh.nn lJ11'5 ft'1J115 tJ ~-l~lJ:W'm:ji'lflf)u l1~fJHl\H)RO~t1 }:'iilJl'll'lm'l~ih lU~lU 

m:nJ:J:;9tll. (Proceeding) 

- I1mJ 0111111 n 2 ffnl:lllllJ1111f1lU01URl1J~fhI1UVliul1i:i'O\JVI1 
• ~ . tI • 

v '1'; - d \oJ I., v.., ,.-:::. ~ ~

1?It:JiI:;Vle~ lY\ 1::;~lJfl~1LUUllHHJf(:::?I'~ llJ'il1fl11 3.00 Vl'H)lJ'VI~tn'Uf.llla:::?I'tllJH1U 1'V1U1U¥iUli 

Ha HU1Y1t11UYlU ;;{e~ i?li\Jtl u~Yi lJrll1 ~cJ()(h,njo(J<fi 11u1..Inni,.rHa~ lult~mh1..llt if~'U'f)~Nc\ ~lU 

'h1fun1) UtllJ i'u'hYflyhnnu111 C1'lHi l()ii,n11JWYl Hl111nll l1ralft'U 'f)~ tl~lh::'l!lJl'lf1m'J~ij 

nIH1UflTiU'l::'~1l 

- UH'U 'II ffmHnlJl'1l'lfl':iU~11..1~llJ~nll1lJf11umrnl!'i1} l'flU~fl~ 
'y\''J:::~1Jfl:;lllJ'iJLn~V rt:;?I'lI hj~~fl11 3 .00 vi't)~'fI'61JNn.lmmfl1JU'J::1/1"mllJr m'l:::fll'.ni\JfI'~l . ~ 

3) 1Ht1JiY1LOO 

- LL'UU I ClaU~nml1nvh-11.h::lYIi'1tl{h~,ratl 1 flll:ll flllJ 
, 

ltarunm<t'Ui:I ::l~[JU i "lI~1l1111'l'iUl ~ufhmHl {1 tllJr';"u nl'l 'fI'{)lJll'1fltli ~f1j'U~ mu DUll ::tH)1J~lU. . 

4 '1 ,.,-:v - '9i Vd - 4'" ... ~.oI:\. ~.e .del 
"11..I~"i.) -lHl'I;ll\.J LYl'llJTl1:i fJCllJj'U rrtp.Ylljf'l ;lJ1THil' H'S fJ'!! ~l'flJnn1'n't11ml'VIlJm 'Wn,.:i fllOlHlfl 

, . 

ml1lJmrum eN (Peer Review) ila\jm'l~1;lJYIILt'l:\{jl.l~66lJi'Jlmnili1l:111u 

. - LL1JU '1 fffl1l1ntl1'1flmud''JU'i11lJ~nll1im1Ul''';fltI~l 'IJ){l~'fl~, 

lv1fll~ ;~IJfl~:anJtitf~~Uft::lI'lJ11j~lTYh :1.00 ftOlJ,h1..lnnnriHlh::l)1fftHh,n!f)(J 1 flllJ) ~llJ 

11 "mnUl<t1UCl:: Liau1'\J~lHn1"'I{n"'UihHU~ lH.lUHmm'l ftQ1rlYlfltu crlJuii t'fl'1..I'flUn:;'fI'f.l1JH1U 

..::. .Q" 4' V '''1(1,<' a 4'..!S t " Q. 1 'JI 4'..:;..c::t. Q • d
1'VW1UVf'Uli HMllnYl{Jl\'!YlU1i\>ia~ !'l'.)Uf.ll'lYll").j'l'i 11'HlfJUl-11..1f1fJYll\UUfl11 l1HlH1U111()'fI'lUl1U.;:j 

'Ut! ~HM1W1",rlJ fll'l {lmJ51J1M~h~lJi11 iJ1U ft'1'l '11~()a4TIlJvlYl i~1'1!lfll')~1in':i'j1/fll'Smow tin 

lJ1-iJ1Jnkum().:jtiBl.In1'S~TIlJ)~Ui.':::l'UU~tml!i'U1U(11"l11~:hmf1..l 

http:r~,vh.nn


" 

34 

57.5 ei'1t1..ilcilJ 1'Y1ll1UVnJ{nu\J ITlJ\!:i m/nlHi'u~rj'16IT:i :;iltlUITlJl;;!'HU 

lti,rwln..f~llJ.uuril11Uy;J'UtNt'fru<ViY1ffn1:llfftllU l'l!()1JUfiUUUnjl.uOlraY11lJltlU111J~uru<ViY1ftm.n
. . . . . ~ ~ . 

, . "-' .. -~ ~.:-~---.:.... 
A V.o=s ... .oQ; .ct.., ... 

riA VI (l-llJ Nfl '(I'lJ Cjl11imlJYll1ftf1il":i f11'11.Ufl 

57.7 "):;u:;nftlnl5ftfl1:l11{jU ltlVlllJ;rtJU-lflU"1 lu.ua 13 

57.8 tJfiU~lOlllJ.u'mh'HuYltu '1 V111l~'j::1.JHhJl1ftflillOl :i 

'IItl 58 nl'.i'lJtHltpr~tl:i ::mfYUCJ-UVl'.iUtll <t1V1li lmJ1~tyl 

irfl«mnliv:;i v-l'fUf11:il1 11 nm1~'(I'uaifl'lJ6Cl '4if~'l.1 'j:; n lffUUlimum"11(;\ 
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