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ABSTRACT 

Faculty of Science, Srinakharinwirot University takes responsibility for a Master of 

Education Program in Science Education (program B) which is available for science teachers 

in remote area schools of Nan Province. Inevitably, some graduate students of this program 

have none background in science and because of the shortage of science teachers in rural, 

the proper learning process is arranged via video conference from the office of Her Royal 

Highness Princess Maha Chakri Sirindhorn's Projects (in Bangkok) to Bhuphapattana center 

(in Nan) during weekends of normal semesters. Meanwhile in summer semesters they come 

down to Bangkok.for taking science laboratory courses and some educational courses. Nine 

semesters are required to complete the overall program and they have to gain not less than 

46 credits including 6 credits of Master's Project. Besides, they have to pass the 

comprehensive examinations in both science and education before their graduations. The 

purpose of this work is to focus on graduate students' developments and their endeavors in 

scientific schemes, i.e. critical thinking, experimental and research skills with good 

presentation of writing and sharing knowledge of science, and aho social communications, 

teaching methodology in order to be able to conduct and transfer their scientific knowledge 

and experiences for developing their students and communities with academic accuracy. 

\'{'ith these reasons, Problem Based Learning (PBLJ is introduced to use as the major learning 

process of this program. As a result, this research emphasized on learning process 

effectiveness of St"o.ldents' developments by means of a qualitative research of interview data, 

records from students' portfolios with their self-assessments on all learning processes 

including all evaluations and comments from their lecturers. Additionally the statistical data 

analyses of questionnaires tllled by their correspondents were performed. Results show good 

level in developments of only some students who are willing to work hard, concentrate 

extremely on learning and persevere to achieve their goals. 
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1 ff111l'l:: 0 1VlAV~ ff1lJ n tl~ f'lA f) 50ffl 'j ':i:: IT "h~ t'YTU' fl.:J1'U 1 fI'j .:Jfl1nflJ!~ 'iI'V'Id'::m'W1'I9IUn':lfff~l"1 • 
mmJU':ilJ':i1':1ffllJ1j m .:JAl1VUJlT1Um flU f1'UvnvhVl'roJU1 u,:nl1~tl1u 1~tlUVlm~u1Ufll'jff'O'UAtlt.! 

q 411 '" otr 
, " d Y M ~ ~ Q 

fll'jl'jtlUl1!t1Uj1'UlJty111 (Problem Based Learning: PBL) lUf).:J'il1fl'lfl1:lW::f11':iffOUUUUU 

... ?I W d' Y "" d'?1 cj ~ y 
fll'j f1\?1luU ff .:Jlfl 'j 1::11 fl'J11Jd' H'l::1tfl 'j 1::11! 11 1..1 1J~NtlT 1..1 11 \tIlT 1 lm::ffl1Jl':itl':i1U':i11Jfl111J'j f111lJ 

~ u .. 

t~l '1 i)1111u~11~flfln H'l!:l1q1:lQ~I1j'UfI111Ji~'U!lU '1Uf1lff~1J 'U<,)1J1 ~,n:ru"htlu1~fl1'jlj tlUflll 

ffflU~ I'i' r).:j 1 '*n'l11 U .ffUlj UU'WOff1Jfl1'J~ ,mflflAl.:J'llflfll':i ffflUHUUtif {)111~f1 ~lt1u~ffmmlJU 
" ~. 

untJ1t1~hm~u'J ~.:jtru \l::l~U lJ1 'hm::u1un1'jtlt1Unl':iffflU 1 Ul1t'1' flff{>ld'iltr u'hfit)u~l.:j llTliu'l~ 
'II 

11 m fllT 'llU U~ flvi H \llfll~ fl1ii ffBULl lJU~ -lt~mwnt ~ f)~191 'j tlfl~t'U'l ~~A1 tI'\...I f11V1'tt1.:j \l::lr!U 

,.,.... ~ 911 ~ 0 c;,.I:gJ d '31 ~ tp t 1 tr) ~ 
r-lJU!lW111fl11lJ':ii-hmf'lU1 ffllT'jUHffBUm.:jfl~f)-lfl~flUm::U1l.Jfl1':iffOU11'i1~ffOUfltlH tl\l-l'il~ 
~ 'II ~ 

lJ':i'J m'l"A1:U1I91tltl'j~ff '1fi''\lO.:j1i~flff\Old' 111 f111lJ1Al9lflA1-l'UO.:j~flllW:;f)U 'ff'O U~.:j nri11~.:Jtrl 'U~lJ1 
•• OJ 

II to' !I ... II' 

'Ufl.:J.:J lU 1 U tI\1 'U fl fl \llflil Ihj ,JU 1 u,., ~ nffl'ld' V.:jij tlfl1:l w:: Vi tff1:l1~uttl 1..1 fl1"; 'IYiii H'l~ 'lliii~u 
.. 'II 'II 

j1l.Jfl11lJim.:J 111 U1fl'1 ffl9l { !I~~lArI 1..1 I'i'fl.:JfffltJ 1'VlU1fflff~f~ llJ 1 ':i 'It~ til..! ll..!~l..!'Vp nU~11~~nI1\?1 
111l.J ~ .:JUlJl n::~u f1111J'J' 'lJfl 'H~t~ tlUlJfl11lJ 'Inn 011 mu tl~ flviH \l1fH~/t~ uu 1 Ul1 ~fl ffm..t'J 1u 

Q ~ ~ ~ 

f1ru::~i~u~ -lffU 1 \lffmn 11fl 'j l:~ M Nft fflJf"ll1~"'Ufl-ll1 ~f)ffl'l'j lm::u 1~m 'J1Jf11':i U~flnt~ uu flU ffBU 
~ "I 'II 

'Ufl.:J IT ~ flff~'j if 1~ Ofln lJ1~mJftt; '1iUm~tl1ti't1u'j:: ff'Vlll ill'V'lH'l::U'J!: iYl1~ ml 'I'i~ VlJUrul11Ltft:: 
"" .. . II.... II • 

flU ff':i J fI Vi tf1 ~ ~ u";.:JVi At fl1 'U 1 ~r,m::u fl1 'U ~hj 1 J1t'Y1l1 l' UlT ~ fl ffA 'j Yi'l mi 11ih ~ 011'1 tlU ~1 vir) L tl . " 



1.2 

1.2.1 r¢tflftfl'I:J 1H'('l!:1LfI'J 1~r1 N'('lf11'JViWJ'W 1f1 'J1'VWlff1rf~{'\Jfl.:j 1 'J ~t1fJ'W i 'W~'Wi'l 'J ti'W ~1'J~1~'W 
~ . 

iJff~i'W'l,,,iflrf~'Jfl1'Jffm,;I11111111wcYll'I rf1'1111'VlEl1fflrf~'Jfffl'I:J1 (um..! '\I) mu~ 
~ 

1V1 El1ff1 rfl'l { 1J1111V1El1~Elff~'WfI~'WVI'J11 'JWJ 

1.2.2 l~flflfl'I:J 111m 1~r111 ~ flrf~'J bL'('l~'W i~fl'J 'Jllf11'.i ~~ f11'J i1 El'Wf11'.i 'CHI'W~i -Yl 'Wf11'J 11 t1'W f11'.i 
~ 

rffl'W'\Jfl~1iftfH~~'J~~~11t1:l'Wfll'Jt~El'Wiu1111jl'Wih;l!111 (Problem Based Learning : 

PBL) 

1.2.3 !~tlttl 'W~ Ol.;! ft~ii fl1'J 1tm1!:Mi'~t~'W ff1l1i'11~rfO'WUft!:~i~ U'W ff1lJl'J{lU1 1 tlfrffil\.!1 fl1'J 

t~!,J'W1UU11V111 lflft hHhJ'J ~irYliiml'm'('l!:ltl'WtI'j~ 1v'Irw~0 1 U 
'" 

1.2.4 1~ Ofl1'J tI '.i!: fllJflWf11'V'1fl1 'J fffl1l1 'Vll~1I 1'W fll'.i Vi WllJlfl'.i ~ 11 'dlJfll'J I~ U 'U fll '.i fffl'W'\IO 1 • 
11 ftflffl'l 'J ~ iifll 'J t iI~ fffllJ '111'nfll'J U 'J!:tiJ'W 11 ~ flrf~'j~ ff1lJl<,i\l Uff~~ NCl~iifl 'dllJl1lJ1U 

~ ~ 

i'~t\llJ ft'llJ1'Jmh 1 tll~tI'J!: lv'lilJ"'111 

, , 

1.3 """" ~ ~ !II 
-:jl'W11l[J'tufl£.I11lU-:j 

j.I 'JI5i , 

iJ ~ 'il U'UlJ 9f'U 11'W 1 ~U 'lJi''W t~ v'W Ifl~~'Wfl ~ 1111 1fllJ1fJ Ufl~lijfliifll'J 1tml~r1 NClf11'.i ~ \01 • 

• .c:S ~ rI c;.J 1 J' GI I liJ ~ Q.t d 

flllJ 1) ~ lf1~ fll'J 'H\'! H fI fll'J'j flf11 'J fll'U 'U'W l tJ 1111 flU b 'VIti UCl~ Iflft m:u ff'll 01 f11'J Ij}~ fl1 'J I 'HI'W fil'J ... 
, v 

fffl 'W Yi t.r 'W ~ 11 uu III 'W rlltl t1J fl ~ H1J1 fl1J1V '1 U f11'J I~ t1'W fll'J ft'fllJ \9IllJ 1 'j 1i1 tJ'U ~ H"l 'Vi ~ 011;11 fill 

" , " 
tJlill'J 6;1 ~11ft1tJn~'W ~'d~flf11'J 'UflNMll.JVlH1'1i1 f1l'J 1ft Vfl1 '.i I ffU m .. m ~lui~ tI i lJi''WI~ t1U UCl~f1l'J 

1~ ElUHU fl1'.i fffl'W 'U fl~\9ItHfl~1Jlfl~l.J ~ ~-ff'd'W l11\lJnluU1111tH'I~ f11'J ibfl'Jl~l1'l~~ff~~ ~ L,jU\9lfl~H .. , 
tiu lW mil flU tI 'J ~ I VI ffl 'VI U th ii UH'W vrWJ'W lfl1'Jftfl1l1'U fl~'lfl~ -fii 11' f11111 ffl fl t1J i U fll'J Elm ~ ~ U 

" " " ~ Ii) '1 'JJ ~ "" " 1 '" tI ~ "I "''I 'JJ '" ~.., -'i ',;'1 d 
f11'Jf1'fl1l1'U'fNfI'W b'l'W 11~~'\J'W 1Jfl1'J1Jlll fl1'jf1'fl1:J1!l1 b'lfl1flfl"lI'l'Jfi1'Jfffl1l1'11lJ'V'Il.J!lU 12 1J 11 

ti c. tI I":!I ~ Q.I .dI Q V oI!'! ~ 
fln !H fl1 'J l'J tI'U l 'J ~ ~ 11 QI>I iI f1'fl1l1 11 fll'j t 'W'Ufll 'j t'WtJ fl1 'J ffOlJ UU1J\!'HU 1 fl1 'J 'I'J fl\9l1'U 'Vl1 ~ 

i'VlUl f1'1 ff~ {I,j 1#1 'd Elti l.J lJfll'J ft'U 11 'Cl"IfU '111' 'I'J'U 1 m ~ fll'J -ff ~t ff~lJ1'lfl~hHlltt ft:: fl n t~ U'U f'U fl1 

" .9 " .. t~fl 1 'I'w'l 'W ~ fl1lW~~l~"l Ifll>l1i'W1JlnlJ1El (.1H 1m 1fl1'J'Vi'~11 fllml1ri1u~{J1ihnn.h~dhJ.Nl:l'Vln • 
1m ~ fll'J 1 I>Itlii fll'J tltlfitb 11U fl1'Jlh~djl.J~U~fl~Nnt!~llJt~\9IlJ lUCl~f11{J1JfI'('l1lt{l111lJ1tJ'\I{J~u~ • 

fl 'dlil filii 1'Jf.l'Vi~fl'1I'V1l11V1Ulfl'lMl{ttft~flUi~fflftl'l{ ('C'I'fllfi )'J!:tI~4 lIu'J f11~tJ~'lf1t1fflffl'l'J l'il l'J 6 
OJ 

WL i111W f1'~,!'U1Wl'U1Ul.Jvl Ul:l~fltu~[l] ll!1Jl"l.ff. 2547 ii'jlfJ~l'Wm'j~~\9Il1JU,,~'\.h~!iJl! 

'C'I'ml!mVlfll'Jtl5ttlnl'Jt~El'Ui'J!:vi''U~1l11ftfl1l11~El'jfNff1ff~'Jl~1'JU ~'J. 11101 1'lwlhl\.~-j'~ff~ [2] 
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nWfl ff1'J ~ij8fll'J1l 'J ~ diu 'J ~ 1Ol'IJf,j tu.fll'W'IJ 8.:);\>l t All.l1 flW ct1lJlll'J! lU1'tfl;f'W \>l~ 'IJ 8,ny, oJ fl~ l'U 

'" [ ] dJ • '~'i d '" • '" "" .... .J m'IJltifll'JA'Hf.fll rur. 2548 3 9J''l'il~'U11Jl 'll' ~'Ufl1drVW'IJ'J::~'lJ1Jlm\11lJ'U8'lAdff1l1'J'lJfll'J1'il(J'U 
ill 'I d qJ 

'J 1V~1'Uy.mfl1dftmI11tm l::rf!t'e)~fll'J ttl~t1UHtl~'l'J::'U'Ufll';jfl~H~8fl'4\>l\>l m,j'lffflll1~ 81 '4 

ill111 VI V 1 E rnllfl 'j:: 'U 'lJ Entrance !~Il . .H lhn:: 'IJ 'IJ Admission i ~ fJfl W ~ fl':i un Ii fl U fll'J fffllllff fll 

~ 11) ~ "1~.d.... 'i ~ _~ .. d ~ I ~ 'I 
fjUVlU'J 1'I:J Q 'J [4] b~'J1V~ 1'U t1tflWJfl'IJfll'J t'll'UYU,lff:::fflJ'llU'lJ8':);Ufll'WUl'!J'J..A'ff1t111U'l t '\.A 'J~'U'IJ 

~ " " 
Admission 9J''l un! fl'llUfl tu::: fl'j 'J 11 fll'Jfll':iftfl'I:JloUuliU!lU L~'W'W8~tr"::u 1 ~ tltl6-u~ , 'WClJ'ni' 

i'Vi ii ffn [5] hlf11l1l'l1lJ 1 V'IJ 8~fll 'Jtl'J:::d:hm~JJ ff:::fflJr-l~ ~ llJ1lt ~U 1lifll'J \PI d1'ilff61JU~1Jff:::ffJJ 

" ff~fflJr-lf1~ 1'U 1 111 'l1mh~u'W~;'1f1l(J~~ 1 'Wm.htl~lU1'll'1~'W 8'lflfldVll'lti':inil U~:::V1N~lUfll'jftfllll • 

" '" , ~q,.I..ci .Q,V..::!:ro SI.d ~ .dI ..:::!:i 

'U 8fl 'il1flmJ~m 1'U 1'il m 'Il ~f1tum'WVll ~~lU fll'J A'j VU fl n ff8lJtflfI'UU lJlfl1l1t1 tU 8 ~'illflVlfl • • 
11 'j ~tVl!'f* 'U W 1111fll'W fl n~ WlU 1 'j::: lJ'lJfll 'j fffllJ 1'IJ8 ~tl 'j::: L V1f11~8 fff 1~11 'j::'tfl fl'j 'IJ 8 ~tl':i::: LVI !'flll' L ~ 'W 

PROBLEM-BASED 

LEARNING: NEW DIRECTIONS AND APPROACHES, 2005 [6] Uf1::: Proceeding of 

International Conference on Education, Redesigning pedagogy: research, policy, practice. 30 

May - 1 June 2005, Singapore.[7] Ui:l:::':I1U1~V'lJ6':); Hesse, D., Ostergaard, L, and McKinney, K. 

(2004). "Zeal Unceasing" Essays on Teaching at Illinois State University, Normal, USA,[8] 

"" <V 1.4 'Uam'UWU6..:Jfl1'nll£J 

1.4.1 fff HUU1H"BUmlJLt~:::'J1U'j 111.0 8:l.HHl1ntt1JUff61Jt:l111 'illflU~ln"::ff1l~1'Utm:::'illflm'j .. 
-&1Itl111 W ~t~ fJ1t\l fl~ 1 tfl11~11 ~,md~l tH 'H .nJl11 lOAm'!::: t~ 'l fJ OA f11Vt~ iYllJn 01 f{ fl1111lTlJ 1 V 

(II ,.d y 
"lIil L 'ilU 101111 ~ ~ l,! -l 1111 1 tJ'Vl 101 fl-l fl n 

1.4.2 lh~LilUr-l f1-&ml 'Vli'IJtl':);f1 'j~ lJ1'W fll'j 11 V'Ufll'H1'8'U'lJ o~'I1E fl~IOI':iflldftfllll11'\11,jOAcfll'l 
'" 

'ff1'IJ l1Vltlli'l'1 ffl'l'j ffflll1 (UH'W 'lJ) LtlJ'Uff8UVll'l i flil 'W~ 811li~!r-lmL 'W~ r-l~fll'J1~tJ hw 

fllil111'l11r-lM 1'U1.fi'fJ'ifffllJl1 [1,\11 1 til ,*tI'j~ lt1"lfu1#i' 
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• 
1.5 'l.h:1tl'lflHifnVlilfJ~'~1U 

1.5.1 I${ 'J ~$l1J N~ -all'l i1 t!!~ ~ ~ W.fll'W'Ufl 'l'!J W cnl911 'U 11 ft n~\9l1n11 ffn1l1lJ111VW cVJ\>I rt1'U 1 

li1tJlfYltl'\9l'Jffmn (UN'W 'II) 1!'U'Utl'fJ'Ui11'l in(l 

1.5.2 i${m'!1111'l1~ oih i t!1 "*I~'W mi' n 1 'W f1l':iWIPlJ'W lU(l:,~~m ~1J 1'Uf11':i l~ {I'W n n rto'W'U O{J 

11~ nb;rmf111 ffnlJ lll111'!JWcVll91 ffl'U lli1tr1fY1tl'\>I':iffn1l1 (m·m '\I) U'U'Utl'flt.!i1 N in (I ~ 

tl1m~i:1lJ 

1.5.3 , $I!! 'U 'U fl til {J 'U fl {J ill n 1 ':i 1'1 v t.! n n rt fl 'W 111.:J , fl (I ~ I U 'W 1 11!! 'U 'U Problem-Based 
OJ 

Leaming:PBL 

..::! Q.J d ~ ~ "1 "" 
1 .5.4 II tll ':i 'W IPlJ U 1 n ':i ::; 'U 1 'W n 1 'J 1 1 tJ 'W n 1 'J tl' fl tJ 'U fl 'l fI W 111 1':i fJ fI W :' ') 11 {l1 fY 1 i:1 \>I 'j U n 1 'j N (I \>I 

'!JWcYi\9lfl~NlJ11':i::; iYVl ilm'WU(l~~t1!~fl~ 

1.5.5 rt1lJ 11 f1 tJ tllJ 1191 'j il 'W ~ W.fl 1 'W n 11 1'1 {I'U n 11 ffflU 'IJ tHflW::; 1't1 {l1ftl tl'1l n fI tJlJ 'J::; 'U 'IJ 

fl1 'IJ f1lJflU (I!~ WJ n'U n':i::; 'IJ 1'W n n 1'1 tltJ n 11 tHl U 1 U rilU 'lJfl 'l n1 nh ::;!lJ U ~ -iff!! \I tJ . .. 

• 
1.6 tn.btJ~ll!'hh~ftf)1'll~tl'tll,y1.h:;Ttl'lft1 

flW::; 111tJ1fY1 rt\9lSlJ111111(Jl ~{I\~{1Ufl ~u vnlhVJJ U(I::; l1thO~lU gu~ihhu'i 1lJ 1 u 

ifl Hfll':i '$1m) rl1um1'U iflHf11'jfflJ!~\I'W'J::;!i1'Wfl>\'U'jl'irf!tp)l<1 rt{l11J'UnJ'J1'MfJlJi'1 (ffi:1Vl) I!l'WJ 

'Wutilfl'1nnlJ!!m:Li1f1i tJ 1 (I~;1fl1'Wtt,.y.:J'lflA(BIOTEC) lJ',n1wn~ml'lfll U i(l[j~'j::;lIfllJtnft1 • " , 
1] '\.J1J1(lJ'iI 1]) ~lt!n·:nUt'II\>Ivt'UVi nn ffmn(ff'Wi1) ,j llH'U19l 2 UfI::; 'Cl'fll1Jtl'd ~ !ff~lJ nn rtfltJ • 
1'YItJ1fY1rtl91{U(I::;tvlfli'U 1 (IV (ffrt1Vl) 

1.7 

.,"" 
1.7.1 tnJ'Unl'J1'i1tJ 

,n'Ul,}tJrl'liJunn1,}m~'lflUW1'W (Qualitative Research) ci1~!L1hf11'j1~{Iflflm~'U • 
!V "" I/)!V' d ~I !V !V 2!"" 

2 'J::;V::;'fl1tJn'U &~LLn ';i::;V::i1 1 IU'Wf11'jn'UnlJ'UfJJJ(lU(l::ff';i1~U1J1Jfftl1JmlJ'V'I'~mJnl'H"lJfl1l1W 

.c:!I~ (v ~ d. 3J d d .c. ri'Y c:i Q, rI'JJ 
U {1'\9l hJ'I1 (I tlrtm 1 m::'U fIfi (li1 tn fJ1'IJ fl'lI'Vi flf11'nnUm ::;11f111::11 'U 6lJ (I 'i:: r.J::;l1 2 1! fI'j 1::11 '\J fllJ flU (I ~ 

~ q o:u" 

4 



" '" Q'" '1 d V 1.7.2 '1liJ\9l El'Utra~1lifll'J" 'Ufll'J"lfl'IJ'UEllJfl .. 
1.7.2.1 fl~lJ~1El~H fiEl {1~\9d'U~ 1 tm~{1~\9l1'U~ 21'U'H-ftmrmfll'J"ffmnlJ'IllUWcYlVt 

q q -Q 'U 

'ff1'U 11'VWlfl'1 'ff \9l 'J" ftmn (U N 'U 'U) ~'H~ 'W fl~~iJ/l~ iifl1111ii'U !1'U'Vl1 ~lmJ1ff1'ff\Ol{UA'fff)'U 
1'VltJ1ff1ff\9l{~ h ~!~ rH...!i'W ~'W'Vl'J"n'W\On'j ~~'H')\01t11'W ~1'W1\.1 19 fl'W 1\01tl{1~\9l1'W~ 1 ~ltnu 10 fl'W • • 

& 

fll'J"ffflEl1 

",=,Q,I d rt:!l Y ~ rI QJ ~ 
1.7.2.2 1NuH'Wfln1~ml\Hlfll'J"fl'flEln1'IJ'j 11J'UfllJflUfl~fll'j1!m 1~'H Nfl \01~'W 

(fl) fffl1;11 ltfl'j1~r1mtfl"l\9l'J"ufl~\.I-)\OIm'l1Jfll'l~l"lfll·H~tlUfl1nrfl'U~1<M1t.mn!~[J'W 

fllHl'fI t..! 'UEl ~ul?i fl~ l1Vl 'l51~ r·ht..!1J11 'W 'l ~tJ~!1m 2 iJ il"lvihm-ft flfll'l'W (PUt..! 1'Vl H~lt..! fl11lJA \01 

mllJ-crl1J11Cllt..!fln~flffn fll'jUff\01~flElfl Im~!'il\9lfl~'Vl1~l'VlU1fl'l'ff\9l{ fl111J-crllJn Cl1 U fll'lOltJ'VlElIOi 

fl11lJ!'VlH~ 1 'Ul'Vl tJlff1 'ff\9l{~ ih~ Elfll 'j~~fl111~ tJ'Ufl l'l'ffElUl'YWlfflff\Ol{i U i 1 ~t~ Vt..!!lfl ~fll 'j ~Y1 .. 
fl'ilm'jJm~f)~ltJ'V11~~1'Wl'VWlffl-cr\9l{'UtJ~~!~VUI~t..!~'lfil'lt..!fl1'j;-)~Nml1Jq'YIt'VlHfll'j ftmn~'J1 

& .., .1"" "''''' i Vii] ~ "".. i 1 "''I V V 
W:'l~U~'H flflfl11lJ!l'IJ\9l~1t..! '11 l\01flWfl1'V'lmlJlJl\Ol'j!1t..!flt1'YW1fll'ff\9l·mfl~!'I'lfl \.I 'w tU~lt..!mlll~ 

t1J~ (J'lJtVi tJ'IJ Nfl ff11q 'I'l t n'IJ ~iJflfll'j tJ'j ~!liU 'j ~ ~'lJfJWJl1'1"1'U tJ~fll mlHflW cnlJl\9l1 ~ 1'U l'1fl~'V'lfl ~ 
'UtJ~thWfl·:i1t..!tmJ 1~ fll'jfl'j -crm 2548 •• 

, " " d'l <JIt"!l Q rI G.I d. 

fll'j 'j1'U'j 1lJ'UVlJfI'Vl !'lffffl'l:llUflnlml~'I1\01~'U 

1. mlflJ;l\9l'j ~iJf)1.J6U~f111'IJ~'I1l'll1SflJ;l\9l'j ~liElmlfl~mfll'l~\9lltnfl~'U1H 
oQ.JQI ,.c::r..c::r.£'::I. GW 0-

ffl'Wfl'V'lWJt..!lUfl~t'Wffnl1'111'1fW 'fflUml'Um'IJUfllnHt'!'m 2548 

II. lJl\9l1!1'Ufl~1'YI(Jlfflft\9l{HfI~t'Vlfl iu 1f1v 1Jl\9l'lil'Ul')j'l~h'l 'UM'thufl 

IlL 
...::i ..::l t ""'=I. 

fl 'j:::'IJ 1t..! fl n! 'j tl'U fln t'ff)U (tlNU fl1'j l'j tlU flll 'fff)'UU\9l t'l ~'j ltJ1'lfl !b 'IJ'IJ 

tJ1 :::tiJUfll'j 'fff)U'Uf)~tJ1'ill'j61IOltJ{1 ffVl !!VhJt'f~t'fmlt..!'UfHiJ ffml(J'I.,Iflflfl 

, " 
tfitJ1nmlt..!l'lflfl1'l'IJtJ~'I1~fl~mil) 

IV. U'U 'IJ 'fftJ1J Cllll ffl'H 1 'lJfl 'j ~ t ~ 'U 11 ff\Oll t..! 'H -ft fl 'ff\9l) t ~ (J -) IOl fll'j ~~ 'U 1 U fI::: .. .. 
" 

V1flEl::: 1 'U nl'lfi'flUfl:::1Lml~r1 'fll~1'YWlfl'1'ff1>l{'l1lJVI ~fllHhu'l'l(J~fl11ll~ff ..... 
QJ.d. SI _I.o!:!:o 'J/ :v 

'U fl L HI'U 'V'l'j tJlJlJ'j::llJ~ 111\9l'lil\.11Ol1 ~ fl JllJ~ flnut'!'IOl.::JEltifl Ufl~ 

mllJ-ef1lJl1fl 
, " 

v. u'IJiJfftJ'lJmmh'l111Jf)1'il1'j6~'ffBt..! t~ElffflEllVlfl''Ufl~ fl11lJ~~''il Ut:y'l11 

.1 oS 'I' '" '" Im~ QlJff'j'jfl f111ll'l"l~'V'l(J 1 \l\9ltJ'I1f1fl"lmlm:: m:: 'lJ1'U fl1'H'lU'Ufll'l'ffElt..! 

VI. U'IJ 'IJ t'ftJ 1J CllllUft:fl n ffllfl1'1:111hr fll~ (It..! 'UfI.:jfl~~! ~ 'W {1@l>Itm:1Jflflfl tu ~ ~ 
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('\I) flf)'tJ 1!Lf1~1Im l~Mfl~m'HJ~l-1"1 ~uiY~ i~1'IJ'Wflfl~1f)fll'J!~U'Wr ~ lmifm,n 

'J1V1'l$1 h\!JiJl1'I.hv~1'W~1~"111JJl l1'f111lJ'li':Wm~£) i~lLii ~h,:rml'W 1m ~fllH\'lJl~~~'J~I'VI~ 

~~'Wjl'IH\,rll"lLl'tJ1'lJ'IJ'jml'l$mJ11(~HY'VI) fl'W6~'W1i1fl1flj'JlJl'Vlf11'W 1f1ei:lhfl1'Vmti~'b'l~ (BIOTEC) 
q Q IIJ ~ 

" 0 

1'VIf11'W h-V (Ll'ff1'V1) 1tf1~bYl,:rfl-11'W1'U~~'WVifll'jflfl'tJl(ff'Vn1) 'll1'W1'IJ~ 21~lJiJ1J~1i-1111Jlt1'U£)-1fll'J.ij~ • • 
fl~monJl~mr --11Ll'jlJ 1 l1' 11 ir~ i~~nl'Wlf111lJ1~lHnfl'\1mV iJf1U! linlJ ~j Vli 'J'jlJlb"~!~lJ!~lJ i:Uffl'W 

'II • 

~11 iY~ illii 1 nm 'ULl'lJ\l 'jtU 1If1~ '\11~ 1 l1'11 iYm~'W f1t~~ fl'1lJ1'J(lcillJ'VIl:1~f111lJflMti''Ulr fl!'1 tJ'W 1 'W 

1 'j --1t1lJ'W'UtJ--1~'W'~ tJ~VJt1 fl~tJ~mr~bYl!~ 1Jfll'Jflfl'tJl 1rlvVi ~1'jtu1Hf1::11'UjlJJlItu1'/ 1'U1:1--1 N'11tJu 1 U 
'II u 'II 

t1ill'l11'IJ£)--1~fI'tJtJ 1 tJ'\1~flff~ 'J 
., 'II " 

v .d. jJ~ .Q r/Q.J ~ 
fll 'J 'J l'U 'j lJJ'Ul:1lJ f1 'VI 1 'l$fffl'tJ 1t!f1~1! m 1~11 rl--1 'U .. 

L Ufl'lJLl'::fflJ--11'U'UI:1~U iYmlV'I.,!f1f1ft 

II. 111J1JfftJllmlJ'I.,!f1mm~11lJlu fl~m 'JlJ~lflorni l(J..:Jl'U~l..:J"1 ~1':llJti''U ~rl 

III. It 'lJ1J fftJiHll:lJ til '\1 1'IJ m ~ dJ 'U U ff1l1 'W '\1 ~ fl fI'~ 'J 1'W ff1'W ~ II ff~..:J 0 ~ 
" 'II 

'" <I'Ji 1. 7.2.3 fll'jllfJJ1::'\1'UfI)Jft .. 
" . 

fll'J1!ml::11',rmJrI !Lll'IJffl:1'UtI1lJ !LllUih~tih.J l<Mfllffa~~'\.J;n'W ~lflfll1'\1lfi1l'w~lJ 
'II ~ 

" ~ 
'IJ1:1 .. m::Ib'W'WfI1llJfl~H~'W 1 'U fll'j~£)'lJII'lJ1Jffl:11JmlJU1' tJl oNt1~h.J~ltJ~~'UfI~H"trfflJt)'VIii 

1.8 
'" OJ.! 
'iUJ UJ f'I 'VfYl [9] 

1.8.1 fll'j ~rlfll'J11V'Ufll'jff£)'UtJ~1--1t~'U'j::1I11 

fl11 oil rl fl1 j 11 tJ'W fl1 'J ff 1:1 'U fI fil ~ t ~ 'U 'J:: 1J 1Jl ~ 'U fl11 i' ~ fl11!1 V'U flld t'U)'U ~f'h;j ~ 0 ~ 
f11llJ~lJ.w'U nil f1~ fll'j 1~£):lJ lv~ J~'\11l ~lI1J~V m::1I1'Wfll'J Uf1~ HrlH~ll ltl'Wflll1il ~l'Ulin~iJlI 

('U) ~n1Jffl:1'IJ fl'lm~'U6~fI1llJl'l'fl..:Jflll~1!1:l'U • 
(f1) fil'\'flJrllJ1~'Jfln 1 'Ufll'jtJfiu~ 
(~) 11..:J1br-.!'Wj ::'IJ'lJfll'J oilrlflll!~ VUfl1'jffl:1'UIlf1~'J~1Jim1'IJfllJfltuflTW • • 

0' d ! .d 
(il) 1l11'iJ ff61Jf111lJffll'j ~~llJ'IJ'U\9l6'W'YI11..:Jllf.l'U 

o " 

('Q) llnl 'Ut1t1JmVi!firl~'U 1 'UVJm~tI::'lJI:1~fll'jtJfiu~..:Jl'U 
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(']:f) !~'tlfl1~UnilUJ'I11~ijtl'j~ff'Vl1ifll'l'HY'HY~ 
u ~ • 

(9f) ij iJ 1 \Ol 'j f11'j tI 'j ~!il 'W v-Hl f11'j U nil UJ'I11'tldl~ !1:l'W'j ~lJlJ 
" 

q I C1. d 

1.8.2 t \I\Olfl\Ol\Ol'tl1'lfl'lfVl 

t'il\OlflWt~ 'Wfl111Jifffl'l11'tlffi''Vl1il~D~.:J 1f] ~ .:J'I1,j~ \I'WDl'in1.:J vHl 1 ..rtf1~ fln f1'jdhtH'l~ fin 

mY~.:JD Dmu'W ~ qWf1'j'jlJ~l.:J"l fl11lJ!..rl1\1~ m\l\Olfl~'UD.:J'lJflfI"~.:Jm\l 1~ti~I'W..r'tllJ" 1'Wf11'j'l-11'W1L1 . ~ 

'VIq~ m 'j lJ~'lJflfl" \I~U U~'Hmf1!W~'lfJtJ 111' U1lJ1'j flMlU'W 1'1'1 1'1 ij D .:In'W un' 'U 1Ji'Ji' 1m 'iI\Olfl~~~~ D 

1']j'1~'VI tillJfl'J1lJffff1!}h.l~1U 'lIU'U 'VID 1'i1~'tlfl1'jtlaU~mjl~1'W1'lfl:}}'VI'UD.:J\OllJlU'I t\l\Olfl~~~~U 
.co .::s .& 91d £:!t. d Q,I • .q d. 0 1 

1'lfl'lf'VIfli D111m DlJfI 'llJfl'lfl11iJi ffflM'j UiJff'j'Vl1i l\Ol'tl'll'Wm'jU'tIUU"~ flllfl'j'jlJ'Vl'Vl1 t'lf'W .:Jl'WUft::: 

1m '1f11'j~ri .:J!U1lJfll'j ~\Olm'jt~u'Wm'ju'tI'W1 t1'~h~ LI'W 1\OlllJli'j 'jiJ']j'l~U"~t~mYmJfIl'l"l fll'j\J'j~tiJ'W 
~ ~ 

t \I \Olfl ~vh iJi' \) lfl flntl'j ~ dJ'W v,1ft flntlatr~ 1I1.:J H".:J1lJU'tl ~'11~ flil'W 'I11(d fl'l'HHJ~'j 1lJ'j1lJ 1 ~ 
~ . 

') 1iJ'I1~fl1'jtl 'j~tiJ'W 1 ~w1 -iftfl1 'tI'I{jfl'l1~m!'IJ'lJtI'j~liJ'\.J1~t\)fiIfl~ 

.,. I .,. .,. .o:tl 'j./<9 , '" .,.J/ ~ '" 'j.I 

! \I\Ol fl\Ol\Ol'tl1'Vl Ulff1um i:u'Wfl11lJ lfffl'Ufl.:JlJflfl "\Olfl1'VWlff1 um 9f.:JtlJ'W H" 1I1flfl1l! 1 tJ'W 1 
~ • OJ 

1'V1tJlff1ff91n~ur,h'Wn\lf1'j'j:lJ~'I1mfl'l1mLl mliJffffl~'1flcil1 t'lf'W fl11lJII''W111 fl11lJ'lf'tllJ fl1')tM'W 
OJ 

I '" 'j.I 
1.8.4 iJflflmm~f11')tlrJt.!i 

iJflfl"uvi '1fl1lt~ o'Wi 1-U,1100'1 ~~ijfJru flflllw~iiffu1Nf l~MtI'W ii'l"lq~f1'j llJ~m"f].:JOflfl 

'" '" '" d"'AI i'" 1 "'.,. '" !':'I "" d... 'j./ 'j.I 'j.Ii '11 tH ffD'I1 nl11l II'l'J 'VllJu ') ~ LI'lf'W ~'j 10flll 'V1'i 'V1ff'W 'I1'j 'tll1.:n'V1~'VIlJ un ~ fI'Wfl11'l11fl11iJl, ~ (J 

~ , 

~1 \H fl1 D<U 1 Llfl 'tliJoW 1 t\Ol fl { cirflfl1:U.u fllJ" \11 f1?if 'j 1iJ;1 'I ffllJl'j fl o[lJ 1 \I A 11lJ ihfiUJt ~ m W f1 !W~ U" ~ 
~ ~~ u 

o"!f. j) d"1 v , Q Q.J.l 0 W'::'J 'd,." 'j./ I 

tel fl fl un ~ 'U DlJ." 'VI ~\Ol ill fl Ul.:JlJ t'I1 \9l M" 'Vlflll ~'VI'W !llJ ff1f1f\!91'Ofl1'H lJ'W 'lJ Amm'l1 '1fl1'j !'wtJl, fll!fl 

(fl) l1f1ll~fl1'iV1 'I '1-11 1 ,ri'lJf.u'OlJ".ul1U1'j~'1)jfl11lJfflJ~'W nt~Ll1..r'O.:JnlJfl1'j fi~t~"~fl1'J 
" OJ 

I jJ. • 

('U) ;1f11:J ~f11'j flllJ '1-111 t1'!nflfl'j~lJ1Ufll'jfi~ fl1'JtltJtJii 'W!1U'I iru "1 !i1'O'l\llflfilmlJil~ 
o 'jJd 11111 v ~ t cv 0 IJ) ~ Q,.I Q ,J tI "" I 

mlm'jtJul tfl\Ol.:JUfil'j~~'Um1iJ\l1 ttlfl'l'j~~'lJ1!ml~l1um: 'i~tlJ'Ufl1 
OJ 

.... '0 1 j/to"I gI ~ • ~ ~ Q,I I jI 
(A) 'Ylflll~m'jfll'U 'I'll 'I1,)lJ~'lJfllJl:l'IJ11ff1'j 'lI'IlJ'On~ln~~tlJ'W'Vlnll:::m'HnU'UOA11lJ ~~ 

,)1lJii.:Jm')ril'wIl'(i~ ~m,jm'l1'1AW\Plff1ff\PIf~N"lJi'1EJ 

(.:)) 11 fill ~ f1l d fi fl '1-11111' 'lJ fI A "lJ '0 'I fll'i rui nu ffllJl ';j fl fl1'U fJ lJ fll'j fl'j ~ Vi 1 'lJfl.:J \Pl 1..1 i-H 

til 'U 1 ,J\OIllJ t 11 (>l U 1') iJru fll'j ~ (01'0 ~1'1i1!'H9.lV.JL'l LLl:l~ii1~ld ru tlJ1W 1Iv-l'tlV; 'Of11'J ij tJ'U i 
mj~fliY'U1~ !t"~m'jUIl'fl.:J'VIq~m'jlJ 
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('il) l1fUI ~fl1j!~ tll..! t tlUfl1 UH'\'1lJ 1'.i (I11..!fll 'H;i1{Jl1~flfl1llJ f fl-;) UJf1 'fl 'tiflUfl~ U~~ .. 
~cil ~I '" 0'", 1 ~~d ~ 1 & ~ .; 0 '" .; , 

fl1llJ j 'fffl ~ ~ fllJ l! u U mu~ flll t1H)f11l j 11 H ~ lJ! 'Ill ~ 9f'l 111 'W 'ff ~ 'fflfl UJ[J~YH) 1-1 fll j .. .. " 

fffl1l1!i1~-1'illfl'J!'UVlml1\91flljru1i'fllJ~ mllJ'il~-11"*t~umTmn'U~lhh~ l[J'Inr~o 1u ... ~ 

(\1) '11 fill ~ fll j tJ n'J!~ t ~U fl1'.i Mi10 m ~ VI H ~ '10 ciH ~ j ~U'lJ!liuti't.! Mlfl11lJ'il ~ '1tW~ 
" I ,... I] ~ ~ d 0 I!J" 11 ~ ~~ 

ffllJlj(l'ffluH~~U1-1lJ!l11JHrI t'fI'fl1U\91'Um'l!~OUl AU 'IHtfluty'l11 

'" "" 0' 1.8.5 'il\911Vlmfflffl'l'J' 

'{j 1'l1Vl U 1 ffl ffl'l j! fJu fJ w f{ flrJ ru~ '\1 ~ ~ iI flrJ W~ ij ftU'll fl-11,! fl fl rI ~ tnA~ 'W 'illfl fll'J ffflllll11 

~1 1 ~ Q 0'... ... 0'. I ~ ... • I!J ~ , 
fI11lJ~ 'flU 'Jj'fIj:;U 1U fIl'J'Vl N1VlVlfflff\91j 'il1'l1VlVlffl'ffmUj~flOU'fl1VfJWrl flllW~m-1'1 A'fIUfl 

R11lJ'ffu1'01r:Jf fl11lJlJ1JU ~'fIVl'U jO'IJRflU fl11lJ1'IJ~'fI'li0'IJ fl11lJ~flffVlV Uj~l1if'fl fl1j~1lJ .. . 
~ 0' 

ffjNffjjfl 

1.8.6 fll1lJf1'f1j~'fiU~1 

fll1lJfl'fl j ~~U,,! 1 btl'U R 11lJfl'fl~!fi'fl~u Ji'1UfIj ~U1Ufl1'j ~iu~~u l! ~dl~'WfI~'U fll'ifl'fl 

! Cl4::".lI a..- d QJ.d &~ ~ Ql91~V 
'11 rllt1'lJ'U fllj Hflfl'f'l'.l ~ (O)U'ff 1'U 'O~m(o) 'Il 'U\91 fl!l..!fl~lJ1 'Olf1fllj HflVlfi1:l~IW::fl11lJfI'fI j~~U\91'UVl!'U'W .. 

~ o.d AJ 9J q.I a iI 1 ... 0 '" 

Rl1lJ~fl11lJ'ill 9f'lu'j~fI~U'fl1Ufln'il'fl'il11t'Ufi fl1'.i'ffjl1lJ UlJ\91 flljflll1'1J'fl'l1"nfllj flljfH 

,j~ 'ffll1 u,,~ fllj 'fflU 81-1e~~ 11mfl11 " lU fl1llJfl'f'l'j~'fi Ubl-1 'ffllJl '.i(l~ 1!! 'U mtJ'Ufl1llJfi'fl~ N'1 ,~ 

(fl) fl1'.ifl'fl'ff1 H 'ffjj rl btl'U flljfl'flll U~fl hnJ~~'I1 mUll U 1Vl H h.l fll,jttoihu111U'I'I'U 
" 

fl11lJfl'fltfhu,,~ 1lJ ~ln(o)ogl'\..! lnfll'i 1'f11n fll'.il1d1 ihrflllw::f1nflfl~1ii' 
mllJfl(O)fldfl-1 

... <'l , 

mllJfl'flU'fIl1~'\..! 

mllJfl'fl~t~lJ!!U"fI hoflJ . 
~ dod o=t 

mllJfl'flVlmlVrI~mU'fI 

('IJ) fll1lJ fl'fll!fl 'j 1 ~11'11)ljW ttl U flU fl'fl (] rJH)jm I'lfW fhil~~ ~ti11111J101ih.mil fI lj • 
O'lrlU'.i::f1flU 5 Uj~fI1'.ififl 

fiTi ffjU81'ltl'l • 

d 

fll'.i\91mllJ11lJ1U 

(fl) flljfl'fl~'fI ft'U 11) Itl 'UfI1'.i~Ill'iru l~nT~'l~'ll'fll~o l11'ujjmi1l'l..y1J1(1~~fl'lfll'j fIl'j • 
JJ " 

fi'fl~'flff'\..!1'iltJj~f1fluJl1u'Ii''U\9lfl'U 6 oU'I..!~O 
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C~) fil1fifHt nllw 'Ii 1 fi tlfll'j -W~11ru 1 'Ii 11 Y1fli1fl~tJ 1 m' ilwflU HnUW 'Ii 1! ~tl i '111J1 'Hl 
" ". . " .. 

_~ d 3i A I 3i '" '" "l 
!1Jl'IilJ1tJf11lJ'Y1f1tl.,:jfll1lJ'j~fltl1J~ltJ'IJ'Wf1tl'W 5 'IJ'Wfltl 

ilUty111 

V11fll1lJ!iY1 i ~tl'UUty111 

.tI ~)21 

".,:j lJ tl II DlJty 111 

tJ'j ~dJ'U r-Wfll'j l!nUty111 
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2.1 

, 
-=t 

lJ'YI'YI 2 
, I 

-=t -=t !II 
! fl fl ~11 'YI! fUJ 1,. fl ~ 

fllnl1.,j'f.I\!~~t11 ff'W 1 'iJ 1J nh::: flfJ'lJ fln1tfl 'l 1:::,..y ~·Hlffml 'VIi'UfJ ·nnT fl'iImu ~:::m:::'lJTU 
nl'l t~ fl'U 01'l fftl'Ut~8' M'1IwcVi\9l~t~ 'Ufll)jfJWflWI ~·H';'U .,j'fJfl 11lJ'lJ1·UY1'U 1 'Utl1iflmVitfflH~fJ~ 
"The Quest for Quality in Teacher Education" 'UfJ~ m I"1Hl~tl'W 1']j"'Vh~tl{ (Dr Sheldon Shaeffer) 

" ~tl1'W lt1n1'l ~h iT fl.:.J 1'U fl1 'lfffllI1mfl~'U HH;rHLl:1 :::mJcifj fl tl~ fl flnfffl1l11'V1 tllfl'lff\Ol{um: 

11'lJ'U1inlJUM,:ml1t1'l:::'b'1'b'1~ 1ul'UfI) 1~f1 W flHI'VI'YUJ111'Um 2547 (utl~Hm:::~~11~lJ'W"lfl~8 
<u • 

".. 'i d! •• 1 lil .dliJ ~ I d!!1i 
l'WlnfJ1'VWfl'VI (power point) tlPltJfflJlfllJil1'lfl'fl1l1Ul1..:Ju1:::I'VIfI' t'VItl [10]) 'VI b\9lflml(J~'Utl\Olfl!l~ 

It M':) Dakar l~ tJln'Ufll Hi 1bU'W fIl'l I ~8 ~ \9Ifll'l ffmn bY 111 i''U'VIflfl'W 1~tJiJtI'VI1iff1ff\Ol {~ 9 • • : fln 

1~1l'W'W ffm'UfIl'W fh~~ 1" tm:tfll1lJl~'UiJtlfJ1i$'W1 M'ttnm ~-Jrl' 
<u <u 

• '1~f'Ufll'l(jmjtl-J!b!l:::il1'l\9ltl'ULL'VI'U. ~n1lJ1::: ffll 

• iHtlfllffi''Ufll'ltl'U'Jll ~1.IJ'U.1 UI:'l:::ffiT'lJff'U'U1'W1'lf19i'W • 

• ~ llJ~IPli1'W 1 'iJ 1'Ut~tl':)~'iJ:::m:::'VI'U~tl1'b'1~'VIU~:::fll1 fftl'W 

• 1"'11 "'fnll.Jl1 mfll1 mfl'Jf.I~11ifll'j I~ tI1...!f!!!l:t~WJ'W 1fl1'l'VINi Nfl1tJ!t~::: .. 

Q. .q; Q.J d fJ/ d <t.Q .... 1 
'U'l'U'VIfll'j N~YlLW:::'WWJ'Wlfl1 lJU Hm:::YI'U "lf1fllV'W tim :t'U'UfIl1f1'fllJ 1 tIPlUlJ'juU'U'lJfll1 

... <u 

rlwJ'W l~ttl ~ tJ'U' tI "lflfll'l~..:Jt~'U 1\91 'VI1.:.tAff'jlJ~fhHIIl...!fI1'l~roJ'W1~t'hij..:J (j..:Jtl.:.tfllJ ffm'W~ U..1U~::: 

lJ'U lJ VI ~'W fl'U V mtH fil'j fffllJ 1ij fll l11bYlfl ttl 114 fll 'j I:'llPlfl 11lJ til fI 'il 'U fil'j vr WJ 'U 1'lf'U 'lJ 'VI !b~:t fll 'J 
• <u u 

tJf.llJi''Un'W 1 'Uri' -Jflll f11'lfffllJ1~tI.:.t~roJ'W lflW A1fn1lJL~t.!lJ'U1I6 flnfffl1l1~ tl-Ju -Jfl1'Jtli'mlllPiflfll'J • • • 
ItI~tJ'UUtl il,:j lJ1flfl';hti -J 1JflVi'fl1l:::fJ1;'W~ ~ 11'W 1::: flnfffllJ1!~ 'Utfl ~fl -.3iJfl fll'J~Wl'W 1~J{ otJ 1 flfllff 

• <u 

fl ~lJ~N'l Itlwff111 tlfl'Ufl..:J1WaJ1i nlJff'U~ mY! nn ~~f1n fffllJ 1~11~ lfll1~ 1tJ f111lJhY1,,!~o-.3 
" . 

fJWfl1'Vm~:::fll1lJm -Jlil1Y1'J ~t1l:::L~'W ~11t1U~fl.:.t~ffil'U1~lti~'lf1 m·hiil~1IPlfJwfl1W i:imlOYJ il'W 

Q,.I ..c':I.,d, ~Q..I ~ d. q.J' ~ dd.J 1 v 
1:::1Pl'U'lf1Y1'V1 hrl~l1l:'lflff~'.i u~:::m~'U'Utln:fl'l.JflW.fl1W fl17Y1~\Pl11J\Pl71~ff~1JflWfl1Y!'VI~'U'U fill 'lI 

u • • 
~ . 

1 'i'" q' <!Iq d! !1id!!1i' 111 v ""!:'I 
1'VIfi U l~Uffl'jfflH'VIff tl1lJ'l1Jlfl'U'U tUl.:.Jfll'.ifffllJl fflm7(Jt'UltH'UO\!~'II11ff11 ~lPllJflfl'UlJfl'VItUIPl 

'l '1!1i 'd!1i 9 ""J '" 'l d liJ " • ..d !1i 
"A~fl 'l'W'l1JU\OlUUlNfl111'JUU1" l'Uff.fl1Y!!111Pl~OlJlfflJfl'U"7,:j t'j..:Jt'Hl'U 111 'b'Ul1~~'VINfl'U1'f1'UOlJ~ .. .. " 



!lid 
Nt'HllJ 
'" 

~fl'l1lJ1tJhnhHHfll'HH)U 111'IJt11~tJU~llflfll~ftmn~t.ulJll'ltrWmJ flmUUNm1fl1J~!~O • • 
t~lJNflN~I'llJ1luutJWA1fnllJt1:lUlJ~1J6 t~tJ~fJJmu\ii(1:::1JflfHll~I~UlJtfl:l6~'fflJ\!1of 111'IJfll~ 
'ffVlJ' ~ 'ffllJ1'i tl'ff~ 1~ 'ff'J'J flttfl~11 1ml-"l\iiofln t11~tJlJu11(1 ~, \J OUlf191~ i,jm.A lJ tJu 111'IJfl1~ fl'tJlJ 

'l11tfl~fll'J !5tJU{ I'l fltJ~~11'l 1 u ff ~f1lJmi ~fl1'l i1 tJ'U r 111'IJfl1'J'ffo1.J1v7tJnnoYi 1lJtl'U OciVlff'U~Ufl::: 

rnJ1'U~tnl' 'U ff ~f1lJ Qfll (1fl1nlfJJu fl'n:;fl1'JI~ tJu tH'IJ'IJ'mj\llfl'l1~ flt~m ~fl~t~'UI:rh!rlnfll~ ~ 
~~ cl rI iI l Q I :V 1'=11 

HI'i tJlJ! UlJ fl'WJfl fI H \l1 flfl1~ !'WUUHJ 'I111'lflfl n fl'fll H1''JHfl11lJ fl'llJ n tll'l H fl'l'lururu 1 'illfl 
~ <u qJ u tI 

'I1~ flt!91 'J ~ !Wmtl'Wfl'l fl'1'l {\iil~ ~ tfl'U fll~'ffOUH 'IJ'IJ\! 'J W 1 fll'J Ilft:::'ff11111Ulfl1'J \lln nn!~ tJu i~ 

~fI'O'U t1:lu ~nl'11 '1HU 11~ (Ju t1:lu ~!~ u'U!1:l'U~n1'H'U fl 111' 'lJfI'lJfl fI 1 '11 ,j'UtJ~t-d' 8111#11U111tJlfl'1'ff1'l { 'IJ qJ 'V q,; __ 

111f11 lJ 1 (1 U fl'IJ! if 0 '\11~ 1 U ff ~ f1lJ -f111lJt1:l'WlJ 'U 1J V-1fJJ 'U 1i 'J 'J lJ tJ of 'IJ fl'lJfl C\ ''\1,j 'U O~ O~ rl tJ~::: flO 'lJ • • 
'JI • 'jI • t 

fln ftfl1Jl'i:::'I11NVi'W ~ 1'W l11 i 11tl'IJl1fl'l:l:::tJl;'I'mC\:::'J:::'\11NVi'W~ lUl11 i 11 nllfll'J tJ'lJnJfl11lJ!~tJ1 

~fJJU l~l~ tJu \llflfll'i fl'tJ'lJlv7tJ~~If)'U~'lJM1tJfi~H1it1fl l1:lU fll'il1fl 'fftJulv7tJfI':::V1tJ'W 1..riifll'J11of'lJfll'i 

'ffB'W 'illfl fll'.itJ 'i :::!liu Nft fl1 'J 1~ tJ'I.J ~ 1tJfll'J UO'IJ mh~l~ £mfl U fll'J tJ 'J::: lliu M ft 1 (J~ 1li 

. " 
f1'i'il:::~tJ~fI'llJl'Jtl~lff~~tJ1tJu .. 

Q 9J dlr) v I .c! Q.I V 
• l11MU1l1l~'I1ftl£JtJtJHH(1:::lJ'V1fllJ:::mmJfllU 

• vh1..rl'J~l~uul1:l'UUMci~fi'umt~ml,,:::gfll~m1:lufl"h!6mn~ .. 
" :iI. ot'.5. 911 c c9 ~ Q ..c::::..'t v , 

• 'ff'i N'ff.flll'Hnfl"tJlJllM~fll'.i!'.i U'U l flUfI1U ~tl~'ff'V1Ti n..lfllUC;]l~"I 

• 181 "l 'il 1 ci~ ~~!flfl~lJflUt~fl~~ritJ'Ull":::'I1J:i~nftl~t~fltJcilu 1 Hl10~ .. 
" 

• m:::~'U 1 '11'1 'J ~1~ uuiJn'ilfi'J'ilJ11lJtl'lJ'lllJ'lfUlJln;J1JUm: 1 ,r,lJ'lfUiifl'ilfi'J 'J lJ 

, ""''1 d .% 
'i1lJfl'IJb'J~~UUlJlfl'U'U 

• I~l 1 \l~~fl11lJlll'lfl~HlH'Ilfll1 ftlUU,,:::'ffllJl'J tltJi'umnrtllJ' M'fI'Oflfl~O~ 

... 
fll'JfttJU 1 'Ui''Ui1UU 

D Q.I rI ~ 1 dd iJ r 1 '" 
'ffl'11'JuQl1Tiff1'ffmlm:::'UmU1Jauu~'Ua~~IU'ff n (UNESCO) 'Vl1flU1'UtI~Ufl~Ulf1'U 'ilfla .. , . 

fll1~ V'lI U 1 m BUt! 'U 1flfl'UCl ~ '\1 ~ fI "J:IOI m,,:; ~ UU U'IJ fll'J 'ffau 'i 11Jl1,:j iii a~H~ t~ tl'}hutJ l' 'lJfll1 ftfllJ 1 



'1 
:iI (v d. Y~.c::i d.iI~ ~ 0 d ~ d ..:::s";' •• 

1J 4 ~l1JlH'lmHHfll'H'HI'W'j fHl l'j£J'WtlHJ'jl'jV'Wt'l'H)i11 tltl'W1VHllU'W llfl~lltJ'Wtl'HHlV'j111n'W 
"" OJ 

~ 'Ji d'1jJ Iii t ~ I ~ t Q.I fI g, 

bY'j" 1~mlJJ1'UlJU'll~ 11 Ufl"1'W bY1'W!!ft::;1f1Hl'llltJ'Ua~bYOl'WfI'fl'l:l1 11'W1V~1'W 'Uan! Ufl::;fl~f1m'VH"'llJ 1 

mfl9f'W~vh~1'W4i'TWfllHliJ'jlJf1l fll'H-l~\PlUft::;-W\'ll'Wlf1'j" i~ '1 'W 'j"::;~iJftiifl1fl EI'WfliJmfl Ilft~ 'j" ::;~iJ 
OJ IU "U It "U 

'W1'W19fl~ 

2.2 

" ufI::;~m~~'lJfJU!m'W'~ 3 'j"::;~'IJ'UEI~U~fI~1Jl\Pl'jil'W ~~i1 

lJ1\Pl'ji1'W~ 1 llBlJ~f1'ilm 'jlJ'Vll~i'lllfll'j" t~enn'IJfl1J-w\'lltni'lll;'V'Ifl~ ElQlbYlJa . . 
QJ' di Ycl q,.o ~,o:! , 

'j"~VliJ'Vl 1 Uff1~111fl1111'j" tflV1fl'IJ1'l11'l1'WmaVtbYlJl:! 
.. OJ ., 

'j"~~'IJ~ 211iJ'Vl'IJ1'Vl'1 'Wfll'j"-WIPll'Wli9f1;'WfI~ 

'J ~~'IJ~ 3 11:1 'W N111'1 'WfllTWIPll'Wli'b'l;'Wm 
OJ ~ 

1Jl\Pl1jl'W~ 2 ~flff'W '1 'il1l BlJ~f1'i)mnJvi1~'11~rJfi1iA~ii~r-m~ 'i)~lf1~n'IJ~l~tJ'W 
, . " 

'j::;vliJVi 1 ~~ff\.! 1ro1lBlJ~f1'i)m'JlJ l~mi1i! ~ii~r.n".Vi'i)~lf1~~'Wuri~t~ U'W m'W 1::; '1 'U 
.. 

~ ~ ~ ~ ~ 

~l'Wfllii llrJtJf11'JbYO'U t 'U<Jl''U!'J£JtJ 
. . " 

'J~IPl'IJVi 2 ~~ff'W l'il1JBlJ~f1'i)m'J11 l~ufh{t~ii'lHflYi'i)~lfi~~tJuri~llolJm'Wl::;l tJ 
" ~ "" '1 .., ... 1I].1~ "" "" v 

~l'Wfll'H'jrJl!flllffalJ tlJ<Jl'lJt'HltJ 1111 nJ~~f)'i)ml11!ffl1Jfl111J~Ufl~ 

n'i)m'mLff~lJl1"flbYm ., 

1 ~lPliJ~ 3 ~~fflJ '1 'i)liBlJ~~1'U'l'Jfl${lt.11l.l M,j'l~fl~ '1l1'ffEl~f1~EI~fflJ~l.l,r n'Wufl~ 

ri ~Hft ll>1V\PlH~af11'j-W\'ll'WlN!10'W'Vlfl${1'W 
OJ • 

lJl\Pl'J~l'W~ 311~J1'W'W'lPlltJl~!1V'Wl..rl~lJ\Pl1lJffmJfl1'W 
~ . ., 

Q,.I.d. d Vb'i ~ « 7Jd 

'j~~iJ'Vl 1 lJf11'jllfl L'U'lIEI'lJfl'W'jfl~'UEI~rjl'j"V'W 

... d. d ~~" ~ 'J}d a.o ilc1 
'j~\PliJ'Vl2 lJflllltfl L'lI'UO'IJfl'W'jEl~'Ua~rjl'jVl! Uft~'WroJ'Wlfl11lJffllJll~'Utl~rj!'jV'W 

, v .1 ,"'-
litH'lI 'W fl11!'fllJ 

OJ 

..,.,; '" ~... '1 v .1 d ... , 
'J ~~'IJ 'Vl 3 'W \Pl.I'W 1f111lJffl1Jl'J ~ 'Utl~ rjl'W'W 11 ~ ~'U'W!l'IlJ'U ~fl111Jtl'11JTH)'U tJ ~ 111'1 ft::; 

fl 'W mhu 1:Il.ll ~ 'lJiJ 

lJl\Pll!ll.l~ 4 ~\Pl.I'W111r-l'W f11lfftJ'U '1..rffllJllmJ6u~'~lnflr-lft'i)~ ~ 
'j~~1J~ 1 l~Of) '1,*UH'Wfll'Jfff)'W~iJmj'~odl~tl1lJl~tl'lJ ., 

q.o d 'jJ CLI .d. y '1 Y9Id ~ yy (I " 

l~fliJ'Vl 3 bY'j"1~Ufl::;'W1Plll.l111H'Wf11'jffa'W'YH'W'U l1~!'jfJlJ !flfllJ111fl1lPltJiJfl1V 

\PltJto~ 
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~ V !lid .d I , 

mJJ1~ ?l'lJU'a~ Al1 fjb'i tJUlJ?I'1U'i1lJ 

'i~~U~ 3 fllOlfi'U H~\Ol U'a~ui'ui.h~~tlnl'H~tJUn1'i?l'tlU~ijH'Mltlm'i~~tJufu'fl~ 
~ '" 

lJl\il1ilU~ 6 <UlOln'ilnd1lJ0l111tJUn1nrtlU l1wnj\.u.wfl11'i~bnWlt!ri~t1tJU . ~ 

'i~~U~ 1 ilOln\lm 'JlJn11 t1tJUn1'i?l'tlUUlOlbUfl'l11IUU'J.ntn 

'j~~'U~ 2 iWlil'ilm'j'.IJnl'H~tJUn1nH)U(jllfl11lJfl\Ol11UtJtllOl (concept) l~mt~n 

'j~~U~ 3 ~lPln'ilm';jlJn1';jt1(Jum'i?l'~)iJUlOlm~U1Uf11'jU'a~f11'i?l'fl~uffmtl\J 

'\1 {\fi 

lJ1milU~ 7'iltJ~lUH'an1'j-Wal'UlfJt:u.f11'V'1'lJtl~~11VU'~mh~ih~uu 
'j~~i.J~ 1 tUt.!'jlt1~lUn1'i-WWJ'U1f1Wfl1'V'1'lJfl~~~1£JU 1 U.f11'V'1'idlJ'lJfl.:JnrilJ~!1 {It.! 

q, ~ q 4IJ . 
.e!! 'j} .d odw ~ 

'\1';jfl'\1tl~~tJ\J~1UHWI~tlU 

'j~~'lJ~ 2 tUU 'j1tJ~liJm1-WW1iJ 1f1Wfl1'W~U?l'IPl~~~m'i-WflJ'Ul~11 [J'IJ ~l!!'\.H1til\J . '" 
I ~ "d. dQ"O.Q 

n~lJ\ill~~'lJtl~'\1tl~~tJiJ~1UHWI.tlU 

'i~~U~ 3 tUiJ 'j1t1~1'Un1'j-W~U 1flWfl1'W~UffVl'l(i'lf1l'j-WWJiJl~!1 tJu ~lt!iJmtlu . '" 
11 tJUfl fl'a • 

'.IJlm!l'U~ 8 uBu~m.J!thJ!!UUfld1.:J~~uri~11tJlJ 

'j~~1J~ 1 tlnU~\ilUtiluuuufldl.:J~~l iJ~1'\.A~1'l1 mh'l'Cl'~1L''''lJfI 
'j~~1J~ 2 tJfiU~\OliJlt1'W!!UUflUl'l~~f1dNff~lb?l'lJfl '-HfhuU~thU'fl~Wi/'lJ 

;;mJfi'W~fl'll '\.Htf1'1:1W~?I'fN?I''i'jfl ~'afl\Ol'il'WffflVl!!~';jn lum~ud'w f1l'i 

d 

b1fJUf1l1?1'fl'W 

'J~~'lJ~ 3 tlaU~\Ol'Ubil'Uuuumh'l~~'ilU~lltJ'WtnlPlffi'~1i1tm~tliiu~\Ol'Wl'IllJ 
It U U tl Eh 'I ~ bii tl f1?1''j 'i U f{ 11 U U tln~ii Uti 

1J11'11~ 1'W~ 9 ~d'.IJlimlU~~U lu ml1'Uftf1lnoth.:J?I'~l.:Jff'i'.ifl 

'j~~u~ 1 iJBu~'nulum!l~i'UlJtlUl1lJ1tJ'~fl'jU&d'W 'lJ11~1\9ltJlh~tY'Ifl'lJfl'l 
'11'W 

1~~U~ 2 tl1tY1!;;1~dlJtJfi-m1'11'Wl'WtYfI1'Uffmn \illlJfl11lJi fldllJff1JJ11ml'fl~ 

fI11lJtlUIPl l-HU11'aliln1lJltJ'lJU'I'Cl'fIlUffmn • 
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1l1~'J ilU~ 10 j llJl1~tllJ~~U~cil'H'1~N{l''j'JA1U'l!lJ''1IU 

'J~f1lJ~ 1 U 511A~lU1tl1~fl1'Jfltll:l1t~tntliJ'I1:U"1lu ~llJ~ 1~~1JlJ~lJlnJ1tl 1;;miJ 

91 ~.I.f 
mu iJ'J'j ~l~Qu'J:::;{l' ~f1'\W~~lU 

'J:::;l'i'lJ~ 2 m{l'lL~1~111Ufill~~lUl'lNtll'Jfftl'l:l1~t~~ntl1J"lPJ"1IU ~llJfrnlJf 
... ., 

fl11lJt'111l1'J fI '\1'JB fI111lflh! ~ 

'j*l'i'lJ~ 3 ~.:J~tJ'I'i\illU 1~lUfl11fffll:l11~B"1IlJ'J1tJ utl:::;j111liflfiu~\JJn.J1tll'jfftl'l:l1 • • 

lJl~'Ji11U ~ 11 Ut'11~'\111m:::;i<tl'~tllJtI~YJ{l'U i tJtlln~\ilIU 1 .. " 

'J:~ iJ ~ 1 b1'llJl'J f1L!t'11~ m.u tllJ ~ ~ 11 {l'1 'j ~ ~ 11£1 U A tlfll'J ~ 1 H;l~U 'J ~ ~ 11 tJ U fl:::; 
" 

thm i <tl'1 U fl1'J~~fillm'JlJfl1'J t1!1UtlUm.lu'~ l~uri fl1'J!ugtJUUUtI~ 

~!~tl-:Hlm"fIl'V'l1tl1~fl1'J!jjo~ tl11Uflmtl-:J tff'J'I:I~fi~ ff~f1lJltJ'J:::;f1iJ 
Vi'~~~u 1 tJ'J:::;l'i'lJU'J:::;!l'lff llfl:::;'J:::;f1iJ 1 ~fl 

'j:~11~ 2 b1'llJl'JO'J1U'J 1lJ.uilllCl~11{l'1'J ~~lL£lu U~:::;thlJl1i'hJfl1'JuflJUH " . 
fll'J 11 tJ'Wtll'J{l'ilU I~ '~uti flU!ugUlJUutI-:Jl~rJ1filJ!l'lfl1 U 1flV ll'lflUfi 

fll'Jt'1t1U '~I£1uufl~ijfftJ 
.d 91 1 , 9191 ':< I!] 91'" 91'1 tI 

lJ Wl'J ! lU l'l 12 {l' 'j 1 ~ tI fll {l' '\1 fj I'HJ U b ~ L'J tJ 'W It'W l'J fl {l' m lJ fll 'j ru 

'J:f1lJ~ 1 fll'J~\P,JJtJl'\1~m!tli:ltymltlq~vh~.., ii'~fl'l:lru:::;1~tJ1 
., ,,; ~ ... 9121 'I ']J tI" 1 " 

'J:~lJ'V1 2 fll'J'Wl':lJlJl'\1'JtltttlutlJl11 !"1IO-:Jflu'J:::;flOUl1mV~l'U 
" 

'J:::;l'i'u~ 3 'ffjl-:Jfillm<JlJfll'j11UlJ~ 1I1fli1tlJl1ll1~tlfI11lJ ~lLtJU ltJfll'J~\ilIm'~ 
" " 

111 fl'j 1 tJ ~ lU fl1 'J 1 rij (H~tI.:J fll 'J ~\ilItJ 1 fl'j :::;lJ1 tJ flU 11 Ul.! fi tJ 'J:::;~ iJ 11 ru cYiVlfffll:ll 'U iI ~ 
"" ... 1 ~ .. <> ...., -:1 .J ~, .J 

'VIiJ1~lJ1111'V1V1(1U ~w 'JtI-:Ji'I'l'ff\P1'il111'W !'WC1.J'W t'1l.!~l'i~tJ Uu'W.f'I'. 2543 [12] C]j'~!UtJb1'1'Wl1tJ.:J 

'Ufl~ 1m .:Jfll'llrijULtlfl{l'l'J l~rJ1fi'iJfll'Ju5it1 tll'J11 UUfl1'Jt'1B'U 'i:::;~U~~lJfff1111 "fll'l fffl'l:l 1 1 'U'J :::;l'i'iJ 

lIrucVilPlfffll:lllrl'Ufll'ifffllll~~~!~rn i1fl~~ ItJUfI11lJ'lflmtyVi!fl'lI ttJmJ1I1ufll'jriltJ'ri~~f1111lfi\Ol 
ffiJ 1 b1'1:::; 11 {l'1-:J '1111 'If 1 fl1 'J ~ iJ 1 {l''VIin tI:u tI flfl Ut ~ Hi fffll1: ~ 1 tJ tJ lil ffl U i~ 'VI H U '11 ~ 11 ill ill 1" 

q III "U U u 

(U'J :::;'I!lJt!'IJ f)1'lf11tl1~ -:J 2523) f1Ufffl'l:ll i U'j:::;f)iJ Q~lJffmn !!1j~f)e)fl '~!r1'U 2 'i::iJiJ hwj fiil 

'J:::;?1' iJU! ill illllPl 11m: 'J:::; fI mJ ru cYilPl ffflEll lu fll'J fltlll 11:::; fI iJU1 ill ill lA 1 !l~'tl f11 'J i YlIU lf1l1! 1'1 U '11 ~ fl 
tI U U U .. 

UAtll'JflfllJ 111.J'J :::;fill 1I0FYlAflflll-1 ~~!tJu fll'Ji\JJI'U 1m111f'l1~f)fll1ffj 1-:Jfl11lJf~1.Jt1'1'UlHr flri1flty 
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(fllUl?ll tU t:H111 2522 lmuJ tJ11fJ1 t1ft:::f1tU~ 2533 l'V1ex1'iV fYUmi'Au 2543 1~I'lJ fl'1(1"fl'ltJ 

~ ! :v " "J1:f or'!l d 91 d 0 (lJ 

2543 It,,::: Meisinger-Satrawaha 2543) ifl1UUfll·H'1Jl1tl1f1f111lJ'i'UtHI1til'WillJ::: .... n.J1'1'1'ff1f1ty 

" 
'IJ tHU tU cV1 A ihnnl ifl (I A H U U 1 fl rrY: 'W J 1 'U 'IJ tl11J tU cVllP1 fffl1n fI Hl U f1 'llJ 11 ~ f) fll J 'IJ fl1 fI1 '.i -ffD un::: 

!t'ffl1111f1l1lJ ~ fl11lJ tilu ir f)1'1$lfllJ f111lJt~£J1'1$lty fl11lJli:! 'Uti'ifC un:::f)1n~ I'llU lfl1'lJ~ flU 111 

t (1"lJ tl ii' Uiimt1J1fl ifl'IJtl \lU tUtlilPlfhnJl1I1Ut~fl1'IJtl1 fll'.iflifltl''U u ff111flflU111h :::WA tvitll11tnifl 

fl11lJ~ f111lJotll'U1Ui ff~ 11ffnfl~11 mJt.i 1 'l111~-wI'llU 1tbft~flifltl't.m ff11'111tl1flfl11lJfi '\1 ~l9io '1 U 
'" u '" 

" 
mh1 '~'Ii~ifliJ1 

f111'lJ ~ltIl'U'lJtl1fllJff~11tl1tlf11.1lJn'U ft 1f1lJ' '1'1(1 "Vlfl~l'.ilt.i 1ml ~uni]UJ'l11'lilJ\PHtti'1 tt~ 
" • u 

" niJ1~O(ltl~ U'.iZtVlfCU '1.lih~ ~1 ft 1f1lJi1.lih'l ~1 '1.lihJ1A'.iilt.l'Ufl1f111lJ\lfl~fl1 fll'.iflrmn11tylll 

~:::ii' fl -1fl iflU tl fl fl J tlD" (1J tU ex1'.i ~19h 2543) ffflll'HflJ El51 nll fI1 'i dhHU"Zft 1 f1lJ h" f.J ij f11f1'~ 
crZl1 flU i 11 I 'I1Ut11UVl tJ 1V1 !lftZf111lJ~ltIlu 'IJ1Ntl-iZl'vlfI'i 'Vw '1 Uf)1'H~'U~llll1~fl'i 1lJii flflUfl iJfllfl .. .. 

if , I 1 II" , 
mfl;j'UL~ tHJ"1 hwm Vi 1::: lu 'VI 11 fll'.i ffflEl1 U'.i~tVlfl' V1{rt~lJijuVlU1'V1ri1;jt.l1111Ut~~H'\Ifl1fllJ tUifl 

cr8U'Ii ti'tl"!I'l'.i' U '.i::~uu 1'U 1'l$lAUft~fll'.i'l.h::'I1lJV1111')j'lfll'.i' U 'J~~Ut.llU 1'i11~ 911t~UUV1'I.J1V1~ 
. ~ r " 

ii' 8\1tJ1ff(ltl-lfifll1lJ~ t'Lluwu 'i11'W ihhfiw 111flUVlU1'V1' 'Ut;11'1f1fll'.iU1U 1'lf1AlM ,hulh::t'Ylfll'Y1tJ 
OJ Q u 

" " 
U1 '~ij8\1fi f1l1lJi.yhIlu'Utl\llVlmJ1m-1tUmU~ uutViuufluA::1ulPIfllufJiJfllflu ih)::1111l1uVlU1V1 

U llwt'tf1U lU 1 'If 1 A'U fl1' VI EHWlfl11lJ ,htlty" 1tViJ 1:: hjijfl1111 ~lt~'UlJ1miiiu1'V18~11'J::: 1 'VIfl' U 

C\ d 1 ~ rI 'jJ I 

f.J1W 1 1'1 lJt'U H:: ff -lfl'UlJ1tfflEl18-lf1f111lJ'i'U81A11U 'i::t'VIfll'U1.hZt'YlfC1"HI I'VIJ1::t'Ulttl1ff1lJU f1'1il 

Cl1flfl1111imcilii 1I1fltJ'J~tVlfl'Utl-1I'U1 i~tCl1 ~l'U~mt"::t'VIfll 'U l{1U~11"1 'I1~tl !1.lt'lfm:f'Ut'Ul~ 111 

<!l '1. 1 ~ !II I':: "" c:I,!II 1" I 0 ~ .J 
fj'flEl1 U U J ~ 1 'VIffL 111'\1 il1f11111'tt'tT ftl'W U tffmtl~fl 'il:: ifl11'J ~ [J"lf'U III flfl 11 f1111l 'illllJU'VIU '.i::L'VIfC 

i VI U 'il:: X tJ ~ lJ f111lJ ~ 'U 8 1AU L8~ ~ ~IIItH~ tl \I ffltlW tJ VNt-1 
'" U 

fllJ ~ 'PI fll 'Jfffllln::1'i UUtU cVlAftml1( fllUifl1 tU fI {I11 2522) 1tJ f1ll t1Jufln01U'VItl'fl 

., I I "" I !II .;II .1 .1 q ~ 0'" I "'.:: ~ ... 

l'lflfll'J HAtl tlN!\P1 tl1 LHilAtl1Lu'Ufll'Ju" flf1U'\I'Um !I":: mVi"~fllMum'U1 ifl~'UUfl11t1JUA1'fiU • 
.d Q.I ~ ~J ~QI~ ! .d 

'Utl1AULtJ1 f11111lJ!tJtl" flll tU f1111l"fl951'U81fllJ tff1::Uff11111IW::fl111l~'U'fl1V11'1i ftltlVl11.h1 111 

I'll J III 'U fI tU ti' flll tU:: U 'J:: ~ 1'U fl1 UtU tli 'fl ftflll1 f11 ';ilJ" flll ru:: ~ffll ~fflU 1 ~'I1·h.:J UillilllU" ~f111lJ ~~ 
q Col U qJ 

~ . 
,,!1ci11118~fl9f~ flUflUlltl11Mt~'UmVi'\ltl1fC1ff'flfffl'\l1~'U~ ~1m,r\Jii\J (il'VI'lnl fffl1.il 2524) 

" Q.J Q.J~.d ..:9 V d jI Q ..c:).Q,o''' " V r .... 1 -Q..iI 

\P1 ~'U'U r;jL HI 'U 11\11'1 tJ\I fCflElWl1 UA'UtB1 (Self-Study) 'I'11fl1n~Wf1'Ufll1 L'IJ n 111lJ1Z"fllfflJlJU 1 . 
Q I 9J.t.1 gJ iI-q' , I 0 iI 
')'1$1 fll 'J A 11"1 U" ::1'18 1l"11fll'JU'J 'J tl1Ufl11lJ f111'1i 'U 1 mlJ"1 fl~ eltJ11 fflJ1!(1"lJfl\Ol1t1 (Meisinger 

Satrawaha 2543) 'llflfl1Vi~Xtl1tllJl1 ~fl~YI~UJ ~ff 1fi'IJtl~UtucVi'flftflllliiuilty111UftZfl11lJ~11~U 

'IJ il1 fl1 'j.ijl'l fl1 'J I~ flU fl1 'j crtl 'U 1J ru cfI'flffflEl1lu 1111 'il1JU 'il:: III u'~ ';hij fl11lJ ~ 1 I~U 1 U fl1 'j ~ 'ilZ • 
!11~ tlU 1111" ~ m ~ U l'U'I'lm1 fln I~ tJ'UtllJ cr8'U!fftJ 1 'litJ liflmtJ~tJ'U 1111,,1 'illfUll9it~hJ~lrI'Um~1J1'U 
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'I '" .. """ 'JI 'JIlIJ 'JI 'JI 0 "" lIJ 'JI t 

b'U mn1f1'j 1 ~'11 l'ill'Hl.! ftllJlj f.lft'H-1fl11 lJJ t';;Wntr~'Utel~ lIfl::'Ult ft'U(lH'Ulfl ifl'U t1~ifl 'U tifl t1trN 
OJ 

" 
t'I1lJ 1~ ftlJ ~~ 11 'U ~ tJlI'lJ'lJf)1'j 11 trlJ fll'j fttl'U j::: 1'1 UUtl!c)1iflfffllll ~~fl1'jijfll'j fttl'U11 "flfitl f)1'H'I'Cl'U 

d ~ tI'J I d q ~.% • QI ~ Q ,,! ! I Co'''~ rI 
'il~ifl'l1'jCl tlJt'Vw~ tifl'U'U 'U'UtlUfl'lJfl~fltJj~flfl'lJl'Ufll'jt'jfJ'U1'Y1~l1lJifl ifl~Uiflifllf1'j Nt'jU'U fltJmtl!f)1'j 

'U ~ 'U' qJ q 

• • ;J I 

..o::i Q V d~ I ~ tp ~ Q,I' 0::\ ~ "I'JJ~ 
1'j tJ'U 011 ftfl'U ft ~lIliflfl fllJH(I:::U'j'jfJlO1r1"YlWtlifltlO1'j b'W'U'j O1'jU'j'l1n'iliflfll'j'YIf1'j~I9l'U t 'I1bfliflf)1'j 

OJ • 

!tJ~U'U.bbtJ(I~ \9n'1t1ifl'il'U~UtJ'j:::lJlru ~lJlft11'lJft'U'U V'Vlllff1ft~{ 'Im~f1'j::'lJl'U'fifl'11111lj "ffl'U f)1'j~VI • • 
H~1Yilfl~1~unl!t1111~b'I1lJl~ftlJ~ftifl vHJ 'ilYi 'ill'HU 11 ,.r~!ff(Jfh)Utt~l~~Vil~t1lJU 1 (lfll'ff1.J1NfllJlfl 

OJ • 

ci V "'do ~ ~ 9l ~ ~ v q i' Q IJ) Q.J <I q I .d 
'YIftifl f:I1 'il::; h'fifl fll1'U 'U ifl fl~bU'U l~ 'il ':l'Ufl~ f)1'jfliflI!flTYl1 l!l:llflifl b tJ iflfl Oifl '11 M'illfl'YIl t U ft1'U11'U ~ • 
ufh\hmi'mJl~ifl ~iflUtJtH lI~'lJtJHHfi(h\'!~hififl(J~ !tirlmHl11J1::: l,rH{~Hl~~~~'U"('il~ft • 
"pnwnm 2529) 

Q,I.c!!i rI t d!ll tI 6 d QJ' 10] Vw-
'illfl11U ~ftmHfl fll':l U 11~fll'j 1 'jU'U 'j 'UCl~ fl'lftml'ill'Hl'fHIU ff:::ll''ll)'j')W [13] tifl'ilifl'j:::1J1J 

" 
" t d 'JI fl 'I t 'JI OF ok .!\ l' . 1 '" "''' t "" 

'Ufl~fl~flO1'W 'I1~fll'j b'j fJ'U i1lJ'U 5 1:::1111 !'11~'1 fl1t1fl'UG)Wil:::l'llOlJ btI~lJ1:::ff1UfflJ'VlU llU(I:::ft ~tft'jlJ 

" Q,o' Q..I' Q,J ~ .c::I oQ.J ~ od. V ..-.:s!J.I~ 4 1 '" t 

ft'U1Jft1.!ummfl:::flu tiflum:::'lJUUfl'Ul1 ftflfl tJ "fll'j 1'j fJ'U i" O1'j!'j (J'W i1f1ifl'U'U U 'j:::iflU1JflflftUiflft::: 

flU 1 U'j :::'f1'lJ fl~lJflUUft::;1::'fi'1JCl~rlf1'j 'fiflll::;Ufl::;111tr11~ flfffl 611'j::fln 'UCl~ fl'lftml 'ill'j vlhifltJ{ • 
91~b'l <'.JIm; fll1lJ1~'UtftR''UO'l1!flflfl ltJUUU'UtN01'jftifl flnuifffJ'fiR'l1'i1lJflU flll L1 (J'U rt~'UfilJ 

fll'j fi ifl b ~u 'j:: 11U Hfl::: flU ftt! 'Vl 'U lUfl mtJ~ tI'Ut~ tit.! i) 'iI:::1rlU U 'il ~ tlthflqj~tifll r1 An ifl fl n b1 tit! r 

1 " I I lIJ 'J1 I .. 'JI l' l' d ~I 0 ... t.! ~?lifl U(l~flf11'j Uifl M'j:::'lJ'lJ fJfJV !iflttfl fI~flf11'j 1Jfl mm f111lJ~tt(l::;1'YIfl ! 'U ! (jtJ llJt! 'j ~UUft1f1ty 

~ 'iI:::ri ~ltY~lJttfl::ij~fl ~Uf11'j t~ till i'UO~O~rlf11'j~flflifl ~'U1rl'U ffl\J ri ~ltY'ilJfi'U Ilfl~n'U 1 \J O1'j ft11 ~ 
t ~ V , 

Q.I 0&";1" .e::::. ff" tIJ:V I Q,l4 , Q,I d d Q,I d jJ 

':lfllll O111'j tlU~Ui'l::P.H'HfftA'UfI~fI~flf11'j tiflOtlHtI'ItJt! 'j::;1J'I.Wfltl'YI~ 5 1:::1J1JU ~~lJ'Vl(llAlmn'U(l~ 

.1 ., OF """ d 'I 'JI... ... 'JI t ... 'I '" ok. """ lIJ.l 
lJ'j::; ftl'U ftlJ'Vl'U1l119l1HAlJ t 11 flUlL(I::: flU ~n~1JUtlotlo'U !ifIflt.! 11'HOflUUfll1'jfl'Ulfl !lJ 

""I ..e. 11) 'JIl fJ/ q.d Q,I ~q. Q,.' rI 1 -='i illi1 v 
fflftm 1\111 tr !lJtfl(l lJ1f111ifl tifl 111b 'U lflfllflUlflUlJI9lU(l~ (I flllW::'U Cl~ tl~fl f11'j IllHf11'j!'j fJ'U 'j n .. 

, " 
tlcil~lllft'W hv'l ~~~(l hill 
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2.4 

1. 

2. 

3. 

4. 

5. 

6. 

.. 
'" ~ .1 • G tq~~ "'" .1d..1 ' 

m'.i t'.i U'W '.i ~:t1J '.i:t tYU fI11lJtYlt 'j ~ & \OWI1U') :tU1.1'\Jfl~ t1~fI flTlll~ l1lJ Cfl A 1J 1 UUlJ '.i:t ~ ~ 11 
'" 

t1~flfllnf'W~ t~'Wmflfll')~iJffljfl~11lJ!~tl1ti'u .. .. ~ 

tYlJl;fl '1 'Wf.J~flfll1 '1 ,.rfl11lHhfiUJ!m~uf.JlJi'uilf11'jL~ UU-rl1~f.J~flf11'nr'W 'iJ~1hO)j'~ 
u • 

, "9 
fl111Jf.JU'H)fI'\Jf.J~tl~f1011 ! 'W t1'Wlflfl 

'" 
fl11 t ~ U'W ! 11 'W fi ~ fl 1 1 1J ~ t1! ~ 0 ~ A (l tl fI 1 iJ ii..f ~ fl ft ~ VI -til 'W fll ') '1 o:Ni1l fll 'i 11 ~ tI 
fl1:t U 1'W 011 Aft tlfl 'iJ U U1 W 1fll'.i U ft :tfl1Ufl 1 iJil'Ufll'j 'I'i H1U 

'" OJ 

d 91.d. ""=a 'j.I d' 1'1g/oQ d Y 
lJ 'iJ flt'W 'W 'Vl f111lJfl fI ff'j1~ ff'nflUft:tfltl mflfl flll1'j u'W 'j 

• OJ 

iiflnflflmh~L~'W 1:tUU L~'WJ1'Wl1~fl 

t/ ~ d.. ~ ~ '1'" Q,I I f.d.~ !J/ 
7. fl~f1flnJU)'j {J1f11fti1 bf ~ttY'jlJ m:t~U!!ft:t 'I11l~1"'Ufl'l.,!fl ftlfl'j Ltft:tfl'llJi1t'j V'W~ 

ll1~~ ~111'WiJn; itJ<liuYlf.Jf.J.:Jflm 
,. .. 

8. iitfl~f.J~lUUft:t flft 1 fl '1 'W fll1~fI~f.Jfff.Jbfl'j L .wtlfltll ,.rtfi~'U1flfl'j 'j 1J~~mu'1 1mft::: 

" m(J'W Ofl f.J .:Jflfll 'j 
, .. , 

9. O1'j Itl~(J'WU iJ "'.:J lf1~ Vl~vh~lJ 1 UflllJfI1f1l11~Uft:tHfl111~'iJ:t191 0-30fl1111JU '1t1f11ff 

10. '¥.lflfl'W~fl~'l'iH,.~w(hdfl-311 U~-3'1i'W m:;uum:;m~mu,\~'j:t1J1J~Ufl'I1~'W 

11, 'VI f1fl 'W '1 'U fl-3flfl 11~ f.J .:Jiiu 'j ~'Ii Utfl~ fl'W '1 'PI t1fl11lJlb 1'l (l'U 1t~ fl fI W fI1'Vi U"':; fll'j • • 
a.o ddJ' 

'Vi WJ tnvl 'PI '\JU 

12. n 'iJfl'j'j lJ ~'l'i1;;l'tl-3tl-31.1f.J fl~ -3 UH 'JJ'W 'PI1r1 '1 'il fll1fl 'PI fl cl1~ 'j f.J U fl fl'Uuftdi A11lJ 

ifl t ~'W '1u fl11lJflfl UrI:t in fll 'j 

13. 'iJ:t;} fl~ ii fl J llJtYllJl 'j Q '11 ~ tI f111lJ I ;V1'lf1tyl1 ~ fl~ ~ 1U fll'.i'W WI U llJl 11 tl1! fJu tI ell ~ ~ 
, , 

.I!:\ ~ o!:\ 91 '0 

1HI: AU U 'iJ 'PI A'.i lJfI U fl n i11.:J 1U • 

v ~ u .:S. u..:::::.. q 4 
11l1n«g}-:iUl1:nl-:ilJ-:i111':i11l1fl«g}-:ifll-:iftn1:l11J111UWC)1g} 0'1'J11f1Ulftln'VI-:iftn1:l1 

(UHU '\I) 

2.4.1 '1 'Wll 'Vi. ft. 2545 flW:::ii1 U1ft1b1'fl{11"i"l1'l1~fl"l~ 'j fll1 fffl1l1lJl1l'UWcYi91 411'1111'lf1 
, .. 

i Y1 U 1 ft 1 bf fl 'j ff fl 1:11 (11 N 'W 'IJ)lJ1 U l' U U H II": l1U fI 'ff fl 'j li iJ i' U 111 ~ il 1 ~ i'1.1 fl1) f.J t.I iJ~ 'ill fl ff fl1 
q. qJ III q, 
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il1fHYTW fl·nlJf1W~m'j1Jfll'jfll'j ~~lJfffl,!;I1('C\'flfl. 'j1t1'f'1~!titl~lHrm.!91'jU'C\'~.:j i Ufllfl Nt!lfl fl 1~tI 
, ~ 

11 ~ fl'C\'91'jihlfl'!:Jw~ ~m,!;Jfli1'l1 ~mr91'j fllf1Ufl~ti'WC"l '1 'W'I'HntJ~l'W A.:jU 
~ ~ I 

n. Ni1 tJlJ~tll'W \JiY91mf1,jfl~'II~.:j111111'Y1t11~tlf11t.!f1~m1'i11 'jWHlIlJm~ fl'ot! l'Y1t1lf11f1'91{ 
~ ~ 

ilJ 11 'H1 (J 'W 9'l1lJ ~'W '1'1 'j n lJ \Ol1'i ~ ~ l11m.hw ~ ~ ii/111 ij f1l1lJ~ ilJ in 'U '1'11 ~ 1'1'1 til M1 ff91 { 111 ij . ~ -
Q..c::). rI~.Q .I 

m~'U1'Wfl1'jfl~1!fl'j1~11!']j'.:j1'Y1{J1f111l91'j!~tI 

d 1 i~ Q d. ~ ... I ~ .c:, SJ.::i 
fIl'jl'W'Wfll'j 1l0lJ'YI1.:j fl'f'l 11 "~'I'1~!lJtllJ!'jtl'Wmftf11'.iMmnufl91fl1f1'f'1~ 1 'j 1V1'lf11m~!'lJ11J1! 'jtJlJ 

~lJl'!11'1'1lJl5(J h.lfl1f1q~~mHIJlJl1m,j'i ~lJlW 45 1'W ff1'l1i''U'i 1(J1'l11'Y11~~1'Wf11'Jffmn ,ji]oU~f11'i 

U,,~a1111lJl 

fl. j 1Vl']j'1-ffl'W hminJ'Wfll'jffOt.! 1tHjfll'ii1tJ'Wn'W~fl'hlW~ PBL 
u ~ 

lJl111'Y1 tl1~ VM~ lJ f11 'W 'YI:1 1 h m 1~ uri fllf11'lf1tflii fl1 f11']j'lflM fl 'i <HJM1 ff917 fl1fl1'l11 Yl iYmf 

fI1fl1'lf1~h1'Y1(J1 U"~fl1fl1'1f11'1'1{J1f11ff9'l{"t11,j -ffl'W j1tJl'1f1'1'11~;( 1'W fl1'iffmnl ;(i'lJf1l1lJi 1lJlJfl 

il1flf1W 1i}1'iVflW~fffl'hl1M1ff91{ Utl~fl1fll'1f11'Vl(J1f11ff91{..tl1,j 
'" ill '1 0 Q ,.. 'J/ i "'..:'l, ~ I.r) gJ~ ~I 0 ~ q.f y .c:. cI 

i). l'!l'UB 'Wf11'i'Yll ffn'W~'W1H'U'U l'!'W1l91 !~MflmU"~f'lflfll'j 'Vll~l'Uli) tI~l'Ul'Y1mM1ff9l'i 

hA 4'WlJ~ 3 1~0 1 Ml;(,jfiu~!! "~ll~l~m ~lJl'Wl1MU'Vl1~1'Y1{J1f11ff91{;(lt191lJlt1~ hHJm~l11~ i 11 
f11 'i ~ 11ll'i U ~ 'W 'li1 ~ ff1 1 ~ i) U ft loU W cYi \PI ff 1m 'i m1lu~)j f111lJfi 'Wb~ fl.:j~'~ 'V11ff1'i\J VIU£'1lJ'lflJ'lfUU"~ .. .. . 
ff11J1'i ()iwJl.n~ 0 '111 'Wfll'J li' ~f11'i!~ tit.! fll'i ffOt.!U ~ ~ ff~ 1.:j f111lJ ~~ ii' 'U -hl1l 'W fl iJih:uru 1 VI O.:j ~ 'W '1 ,r n 'U <u 'IJ u u 

.. 
'il,. )jl'! m tl'I1 'ii lt1~l'W '1-Mfl11lJillJijtlU"~'lhml1 ~t111 ~fl1Hhfii)m 'jlJ! fl'j'm1 ftfl~\PI 'j 1 t.! 

1f'W~ fln '1 ~'l'Jt.! "".,1 tlfflfUf11'ifffl'hl1 fll'j i -M'I'J'UffUtlffl-P.Jf11'i'V111 flH~l'U 1'Vltl1ff1ff9l{1 tJ 1 'j ~t1 {J'U 

.,j ill ... ~ ill ~ ill , ~I d. 1<9 "" "'1' ill 
tVI[)ff'j Hf<;PJ1J\Yty1'Y1[)~()lJU"~'lllJ'If'W fll'j t'llllJl'illJlulJ'Vlu'i fl'hl1U"~ftltltJlJ rJ'1'i 'WVI'W 'Ii ~~ (J!'W tJ 

, ~ 

~";lm 'I1\P1PH'I'Ufl.:jfll111U9'lfl~vj'nl1'f'11fl'l1mm'l1~ l'W f1w~m'jlJm'itl~l11)l15 nt'1'9l'i ~~ 1~ li'~ . " , 

'1 
~d ' ..... 1"" """ '" '" '" i .... '1 ill ill 'I1lJf.llJ [)1J {JU91 t11'".i'U'il'! 1';; l1~fl ~m ~.:jUff~.:j 'W.fl1f1 NtJ lfl '\J l~O mjff[)lJt!"~ fl U1.~flnlJfl1 'i .. 

tl1'111'i'11 "m.tm 1~1,j'1 i i}tLfl~th 1'tJ'tJ6u~1~fl~H~fl~U.:jlt'f'1~)jfJwmVl \..Iflfli)lfli1i1~'~ oil ~~iJflf11'i 

~ 1l'ihA.:j 1'W ~ 111 tit! i'W fln '1Mfhu~ fll:l1 ffl'iuvnnf ijiY91l1~ my\PI'i fl nfffll:l111 'I11UWcVl91 ff1'U11'lfl 
~ 

1'Y1 tllff1 ffmffmn (LtN'W 'tI) ~ ~.fl1flH'W lfl fl !~[) hrfll'j 'U1l11'i 11 ~fl ~\PI:1 '1 tJ~ llJt11) 11~ fll:l1!W:; 

flllJ fllJ ffl'i \J ~'W £ i llJ tit! 'j ~'I111 ~ 01 \In ij',j'j ~ ~ 1'U [)~lJ '1111'1'1 U1~tlf1'1 'Ufl ~ \..I 'Vl 'i 11 'j WI 1m:: \lfl fl ~ lfl 'i 
• 

'il1flM'ii lt1.:j1'W~'WC"I ~'1 nf111lJ~llJ:U[) '1 'W f11'iflltlf1lJ~U"f11'i~lLU'W~lU1~U '1 'Wifu~l Mt1~llJ 1 ,j[)~ H t • .. 
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V !I ~ t JJ • 
~ ~ Q.I V ~ ~ .. ~ 'd d 'j.I (V d, t ... 1 ~ 
l'j 011 'j tI tnl ft:i: 'If'fH il'U 'Vl:]'U f;;llJ "1:i: bl1'U :]ltHllfll1 'U 1t1-J l'U 'VllfW1'IJ tI-J'Vl -J l1lJ~lJfll'j 'j 1lJ lJ 'j ~'.\!lJ I'\IH) 

'j 1U:]1'UNftfll'jiJ D,j~-J1'U111'U iJ'j~ ~ l'VJm~o'U U":i:l'JmOll 3 l~tI'U ffli1fiJf1l'jiJ'j~'.\!lJ 1 mll 

~ , ~ 

ftfllJ l(UN'U '\I) ihtl'U mrfl'i;tVln~'fllJ'utuci1iflftfllJ1li~l!m -!l~Ofll'jfl1lJfJlJ~UftiflllJ'j:::l'UtJuoU'tl'IJ -!ltl1J 

lJ 1111 'Vl (I 1 " (I ff~ 'U fl1 'U 'Vl 'j 11 'i \PlJ 'h J{ ':1 tJ flU ft fl 'flU ~ 'flu 'IJ tu en ifl ff fllll 'II fl -!l ,j f.U cVi ifll 'YI fJ 1 ~ tJ 

lJ11l1'Vlf.Jl~tJff~'Ufl7'U 'Vl'jl1 HlJ fIlfJ 1~m1lJfuHVl'lfOll l'Ufll'j¢lwUUfll'j ffO'U 'lJO-Jflf.U:i:l'Y1UlfflbllPl { 

tvt 0 1>1 Uft f1tuflTVH)l'i r-Iflifl 'lJru enifl 1 MI1Iu 1 t1ifl1lJoUOfi111'U'fl'lltNthtT fl nu flru~fl'j'jlJfl1 j fll'j fl\>1lJ ., . . 
" , 

flmn IW ~ 1 J{ljfll'i IIIOi ~I'l -J m 'ill fl n U7111'j 11"1:1 flft'ifl 1'\1 0 ~t!1Oi {1::: lHl mYifl 'j li tll~ft'O \J J{1tJfI 111J 
'" 'U 

tn'U 'lfOU '\J 1fl f11f11'lf1~I~tJ1oU fl~l1J lJ iJ 'j::: ~ll'Jfl1J l~Wfltu:::fl 'j'j lJfl n U711U '11"1:1 fl1;lVl 'jij1l'j::: l'U fll1 
, ~ 

iJ711lH1'U 1 1J li1fl~'\Jlfll1 ~fl~ifl 1 fll1 ftflllllJlll'IJtucVlifl ft'1'IJ11'VlOlfflf\'\PI'j ffmn (UrI'W '1.1) -nii nn 

¢lltihJ fll'j 'ffflU l1ft1UfIlfll'lf1J{ 1fJtlU ~~lJOUl1lJ1tJ 1 M'H)~fltu u~ ~htJl'lf1fll'j flru~ l'VlUlffl'ff\PI{!1JU 

" ~I .1 "".,.:\ "" '" dol " N\>1I1" IIft~! lJ U u 'j::: 1i 1U m HIfll 'j U 'j 11 n 11 ft fl bl\PI'j lJ fl'j 1 1Jfll 1U 1 l1U 11 {'Ifl ft'\PI 1 'VllJ 'j::: flOU 'fl 10 
~~ ~ ~ 

11111 V 1f11f11'l:f1~! ~01'1i''tl ~t! {'I::: 01il1'j 6~bt'OU Uf):::iJ 'j:::bt'ltN1tJ'i 1lJ O'1J'l111 1tJ-!llU tu ~1 rYfI 11lJ 

'Ii 1tH11 ti'tll '\...I 11" fl1;l\PI 1 1If) ~ ij ri 1U ~ 1lJ ,'\...1 1 m ~ flU 1'V1 (l1ff1 ft' \PI { o'U fll 'j!~ fJ'\...I fl'vto bt'lriJ bt'lfW 

UHl!Vi~l! 1t~flItf)~W1d'lfU 1 '\...I ~'\.J 'Vl 'S nU\>1 n \PI l1J'Vn::: 'j 1 'If¢l 17 'fflJl~ il'Y{'S::: t 'Yl'Wf \?l'\.J'j 1'l:f'ff1>11"1 'fftJ11J • • 
~ 0. Q,.I ..:t. QJ V d .ct Y Q.I Q,I 

111 lJ'j 1'l:ffl:lJ11 iflMH'lm m 'i 1Jfll'j U 1111')" 'I1l:'1fl blifl1 lJfltu ftfllltu::: !If)::: 11'\...1 1'V1ifl1lJ 1 :::IU fJiJ'UOU -!lflU . " . 

tft~ll1Ufl11lJff1fity 'I UflTS 'ff~ NlIl:'1:::Vi1f111lJl'Ii'11 ill~rntlUfll'j ~1>1fl'j~U1'\...1f1l1 I~vufu UiJ PBL 'IItJ-J 

N{t'tlU ~ -JlJ fl1'i ~l>liJ1::: 'l{lH ~ tItI iliJ1 1tJ~ 1lJtlU1 :::111Nfltu 1 '\J 11 6~ r U HI>l'lfOU 'Iu '\1~ fl bt'\PI'i l~fJ1tlU 
,,~ 'U 

ill I '!II. , 

ilty111li Ififn.u 0 -!l 11ft::: fl'j::: U 1U fl n I~ tlU fll 1 ft'OU Uti fl il 'l flil U~ ij fll 1 fflJ mn-;{u fit" 1 'Il n 6-); (n tl1,y 0 ~ 

nUl1 ~flbt'~'jt'll'1'~11JOU'jlJJ{1'U PBL ltH~O'\.Jij'\.JlfllJ 2548 tu 1h~t'YIflU -:Jtl l1J { llf)~t,yl'hlJ'l..h~'lflJ 
~ . 

International Conference on Education lul~tJ'U'VIqllmfllJ 2548 ru1J'j:::t'VlffE~tll1J{ 

2.4.3 t1'j:::lJ 1ftUv-lU fll'j bt'V'l.J11tll'lf1(Course Syllabus) lJ1111'1'1V1~ tlff~ 'UfI~'I.J'I'111h\PlJ lJl 
fhl1U~ 1 rY fltu 1il nuVi 1HHUlh ~lJ1f)fll1'C1'O'I.J11t11'lf1~~U 'ffOUU'Ilfl hlilEifl'Vlflflului'1 llJ~u;m • 

"" , 
'II 0 ~ fl1 1 bl'tlU 'IJ O~ f1l fI fl n ftfllllir'U., '11 ~ OU11ft'U o~unu 1 ¢}f1'l'IJO ~ lJltl 1'Y1 Ell "1:1 tI t ~ tI 1 l1' -U Uifl lJl 

.: .:':. 'IV ".:':.,r:;:i ~ :V 
'YI'j 1U ~u mtl'IJ rJ:]'j lEJ1'Jf1 1 \PI i:I iJ 'j ~ 'C1' <If! 1lifll'Hm~fl'j :::iJ1U fll'j!'i tI'\.J 'i ~Ofl bt'n tJ'i~n'tliJfll'J bt'tJU . '" 
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2.4.4 UiJ1J'!h :;dJ'W fllj ffO'U'UO~€Il 'Olj Vi\'ltJ'u ffV1 Iii o~Ji";Wr:htJlh:;t1\Jflrufll'Vifl1jffmgl 
• 

lJl111'V1tJl ~ tJfl"hJfl~'W l'l'j 1i 'j IPJU ~U m.hm lU ~\'lUft 1'U H\'l'lfO'U 1 'U fll'j OomliJ1J'!.h :;LlJ U fllj ffOU 
" 

'Ufl~Ol1)ljvi\'ltJiJffV1 ~~flb1t1flll "UiJ'U lJm Ufl 003" i\'lU~fll'jUi''lJ!U~t1UjUUiJiJV1ml\'lm\PlllJ .. 
f1ru:;~'U ~'I1l'j ~~'I'i ll-HuiJ'UUj:;klJUfllJ ftOU 'Uo~fl1't)1jVi\'ltluiY\Pl~ 'jU!!iJ'lJtU~tJU!t'Ij (1 ~ L Ulu!!~ 

" " 
~I ,& d If) l,,:t ... j ~ 0 QI G.I' ~lJ) y~ ~ .d d 

(1:;lJ Uft :t::'lJl~ fllflfllj fl'fl1;Jlfl blJ lJ flljlJ j:t::UJ'U ffll1 jUl1 ftfl ffmu bIOI tllOIU 'IJ'IJU 1:t:: LlJU 'V1 m U!! 'UD 
" OJ 

t~tno'W ilOltl'lhml ~ti'IJi1 iY\Pl~djUUj:;'lflflj 1 'Ufl1j1~(J ~~!lftmtOflffl'jl umm·lUlfl 1) 

uYllJff:t:: fflJ~lU'Ufl~A'W iJ ffAffllJ nm1Dj 1lJDuVifln't)fl'jjlJl1 Nl'lflfllj Uft:t::'11U l~tJ\Oh~'1 ~AU hi . ~ ~ 

~ 1lJUft :t::uiiD~l U j :t::l11NVi !'lluiJ ffA 1 'U '11 ~fl~muJi' 1tJ Wlfl1) lflU fljjlJfl1jD~l1 1111 ~ fl~A 'j hi 

~fl;11U1J1JnD'lJtlllJ.u' OA\'lt~U'UO'l ~ffOUU\Olft:t::j 1Ul'lfl~nl'loiJffm~fl 1 rriJ ff\PlU l' U'U O.u'OJ.,J (1131fl 
~ ~ . 

o'v ~ lit vi _~ '" ~ V del' co'" 
01'011 tlflffOU Uft:t::tfl'IJ'j1t!j 1lJ n UUY'4lJff:t::ffml'U'UO~\Pl'\.HO ~ 'Vl~'UlJlJlJV'l'UO~HffO'U'VllJIFlOU fflFl 

" . " 
1):t:: ft1lJlj tlff:t::'Yi' OU'Vi q~fljj lJ'U O~ijfflFlt~VU 1 11J ~flljVllll'jrn lUi'iJU ~ '1wi'L 'U 1 'W fhu~Ufl'Vi~ O~ 

l110~~1\'l~\Fl1lJ~~m~1iJfflFlfl1nlii,j'~mh~~O!do~!~owroJulIFlU!o'IvlOlU 

2.5 0l'i!~U'Ui'U1J1J~1'Uift1rt11 (Problem Based Learning: PBL) 

"PROBLEM-BASED LEARNING: NEW DIRECTIONS AND APPROACHES" 

Learning Academ;, Temasek Centre for Problem-Based Learning, Singapore, (2005) 1t/i'jl1Jj1lJ .. . v Q.I ~Q.I '3l ..:i 0 W .... r 

Uft:t::Uff\'l~'UOlJftj'JlJl'l'l'l1'W11)tJ\PllU PBL l'lfflf1tulJ1flmtJ 'fl~L'lfU 
" " 

Tan Oon Seng lJi'l~tJUL~O'l PROBLEM-BASED LEARNING: The Future Frontiers i'flU 

,~ dl y.,o::a, fll ' d ~I g.I ~ .... I 1 ' el Y 
flml11 "flljfl'fl1;JlIFlO'l fllj1'VltJ1fl'1 ffm 'I1lJ"l 'VUlJ'U fl11lJl Uft:t::fl'ftu~ l1lJ'1 '1HHfl n lj tlU l 

lJlJlJO.:'llWOU lflA'UO~ PBL flOflnt<U'111) PBL i 'UjV'U O'lflM'Vlnltft:t::flljt)Ofll! U1JflljL~[J'l"!~UUU 
q DJ CII IU 
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,.. 91 d 91::'1'" ,"11::'1 d 'jI", 
m~ U 1'U fll'Hl'UU,11~ '\11R11lJ'Hn'l~ fll'H'HJ'U 'Hu'UlHlfl PBL lJ t'IHU'U n'j"~U1'U fll'HHJ'U'j" 1'lJ'~ .." .. 
UflDUJ111L'llht!'U U~L1J'U m~'U1'U f1l'j" L~ U'U{~V~f1l'j"'ft{l~!'ft~ lJfl11lJ{ (Constructivism) ~lnf11'j" Hi 

u .. .. 

DWl11i.1~ ~ 1 'Unl'H~DlJ 1(J~n'U nl'jtJtJnuuu~ ~Ln~~tJlJ'lJtJ~f11'j"b~(J'U{~nfi~m 'j"lJ'lJtl~nn iYUL'ftl:: 
u " 

" d - iJ'3J Q.I 0. !V 1 q..o a..o 0 Q .c:r. 
111f111lJ~ f1l'j" b'j" t1'U ~~ 1(J~'Um~ f11'HI~fl11lJfI~"j1U (JD~'lJD~'lJtJ1Jft 'j 1lJn'W nUf1l'J'filt'W'Uf11'H'll ~ 

wi'D\Yl11 

.d ~ Q.I Y!'1 d d. V d.c:r. 'Ci) ..r!2 ~ I 

t'j t1'U ttl ft~ '1'1 n'tl ~'lJD.!lf1l'mnu ty111 "j 1lJfI~ f1l'it'itl'U t "'fttJ ~']j'1'" PBL L U fll'j fl'n'tllllJUlJlnn11 

fl11lJ1:rllJl'Hll'Uf11'j'li'!1'Wm1lJillli(J~mh.!ll?itJ1 (Chung & Chow 2004) U~11hlf11H\'1\.~fl11lJi~ 

nlJltltJ'U hWt~DlJ 1(J~nu1:rmuf11'Jwh.l~iI'HJ~~ (Tan 2003 Carder, Willingham & Bibb, 2001) 
v , 

utJf11.J1nU Major & Palmer (2001) ~U';hh.lf1l'it~(JlJ"utJ~um~tJuVi'IP1i'un1'.i'Nnu'U'U PBL ~dj 

mnJflflt~tllJ 1(J~!,j'1~ttt1~~I~ tJu hl'fit1t.l.u'H~ltJi~Hi.lU ml~1jfl11lJl1lJl(JlJlnn11U m~ vu ~ 1tJ'~ 
1unn'Nnuuu PBL 

~ v tjJ Q d'i ~ ~ d d 'jJ 

fll1lJ fl1111 'U 1'UtJ ~ fl11lJ 'i '1'1 H 1'1'1 tI 1fl'1'ft I'l 'j 'll'1(Jtn tJ 'H 'U 'U nl 'j" 1 'lfi:l w 'H 11 ~ Uf)l'j" I'j" t1'U 'j" 
.... q u ~ 

V ~ I t 

1'l1mi1Wli'U f1l'j"lJ fmn'U 1m ~~l~("'fttJflVi'~'H lJflli'tJh1f1l'i'i1lJU~ft~ ~h'U) f1l'j"lJtJ,m1'U 1 'U a ~li 
" , 

'jI i III 91 III I '" 'jI 'jI~ ... 'jI' ~ ~ ~ ... 
1'111 i.I Lfl fl1UJ IlJ~Hn'U'lJt1~fl11lJt fll'j"unu\y'I11 Uft~f1l'jI'j(J'WtD(J1HlnGJ1~ I1JW'j"tJ~'I1D~f1l'j" 

_ ~ v p 

11 t'J'W{vhhriw lU1Jl-lfli' ~f1l'j11(J'UntJtfW,,ri'1Jfl1'j!'!!'\.J~1 1 11'tnflfl11lHoU'l 1 'iltJdl~ ~f)clf~ UAI'!!U 
.. u ~ 

n1'.ia~ mh.! f11'j1:r{l~1:rnt1 ttft~f1l"jvr\PlJ'U lmllJflfl~?i~1:r'fi~.:jUl'lnl>ll-lDUn i:U'illm~lJ IritJ'Ufifi ft • • • 
.s 'jI " '" ~ ~I I '" 'jI I D 1 'jI 

'I1'U~'l "'tJ~'HlJnl,J'WD~nuutyl11lu'U'll'1.:j'j~{l~nft1'U1'W m~'U1\.lfll'j"I'HJ'UtUU'U PBL 'il~'ll'1(J'Vll '11 

tn'fif11'j"lJtJ-lllf 'U'I11Dtf1?1f111lJii'fi ~Ull n~ Nm.h~L~'U -»?1 ~~lJ ltlIP11fJfll'j"~'fi 1m ~ {t'{ 1~fl11lJfuft ~ 

m ~'U1lJ fll'j"~L~t11~ tJ~ J'U Atl PBL '\J1i.I~-fflJvrlJ £~~fl111Jt{h 1 ~ U'VlU1'Vl'Vll~m'j lJWUft~DWWl u u 

, .d.r: I e;l V:iI 4";5 V , Q.I ~~ 1 .. "" .-
'UD~ltllft~ lJfI fI ft 'VlltltJl'ltlfll'J t'j" {l'U~ ~1(fI'l'UttJ~Uft~fll'H'W'U ~ 'nlJf)U fjtJ'U l'Vlfll'U ftUU'U!lI O'j" L'U '" .. 
Lilfl1 tlfl11:rlm·h ~fll'j"!~(J'Uf ~~1~lJmfl'lmhl11'U~1~m.J~fllmj ~~~~l'Wl~'IJ~~I'VlflllJ !ftVL'l1 ftlU 

vil 1M' PBL ljfl11lJtl1TI1 '!! 1 !f1~t1'U 1'VlNlJlnlJ1trril'H 1Uf11'j i~ mtft~fll'j" 'Yl'fi ftD~ DtJnuu'U U"~fHj 

1:r~1.:j E-leaming ll'UU PBL rl.:j1'l1tJ~N lm~~1tl PBL It.llJl111'Vl(JlftV h-l!~(J'U Itft::: NASA 'UtJ.:j 

tl'j~t'Vlfl'1:r111jtJIlJ~f11 (Grabowski Uft~flW~ 2004) 

Hee Soo Yin l,r!~fJl..!Itfl~ PROBLEM-BASED LEARNING: AN INSTITUTIONAL 

PERSPECTIVE 11'1(Jnril1ii~ Biggs (2003) ~!'ft'\.HHI'W~L'I1I'l~'H'1~m~'U1'Uf)1'j" PBL hiii'nuflfjl~ 
t!~~l1 ftl(J'Vll-l fll'j" ffmJ 11!~1 i'1 'UE fl'tlW~f11'j" ~?I~ltijt.l nnlJ 1nn11 !,1tJ~ 'illf)ij f11'j" 'j" ltJ~ l'U!~{l1nU 
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Yin t~V1'n'ilffOUfll'Hi-1tff~1J PBL 1 UlJ1JlJB-1'IHHffmu'W Bi11JftflEJ 1 1¥'l1i1l-l 'tl~flnvr@J'Wl 
q q q 

'" .J.. 1 1 o'd"] 'JI", I ~ '" I 1 'JI '" d 'JI lJfI(11fl'Hn'l~ ffmu'W 9i~ lJ 'J~ 1I'lf'W'Vl tm lHllIl-lll~ fttlfll'Jfltl 'l1tfl'flfll'iltll:l lI'WuiJM Uft~ff'J l~ 

mUJ bl'l'lJl'J fI~ TW'U 11'lfl'J 'J1J'I.w~fll'Jftfl1nu'U1 1 'l1lj'IJtl~fffllUlJ 

Sandra Kemp t~!~1I'UU'Vlm1'lJ!~tl-l CONSTRUCTIVISM AND PROBLEM-BASED 

LEARNING 1mJffn 1 ~'I1'tlffir 'Uff\ilJlI'U 1~'fl'IJ~Hfll'J ff~ N!ff~1Jfl 111Jl fl'U'Vl qEJ~'Utl-lfl n t1tl'U l~ 

!~tl'lJ 111-lfl'U1~ fl l'J fftl'\.Ht 'U'U PBL ~1(1fl1'J'~'Ufl'W 'il~U~1JA''W'\Jtl-lft111JA'fll 'Ufll'J ff~1-l!ff~'lJfl11'lJ~ 
q ~ 

fll'~ 11Ylfl1TI'lJtl-1U fl'Vl (jl:I ~~]jIl1'J!~ trwiU~1f)~l~ n'W 1I(1~ 1 'Om ff'lHJ~m'J ff~l-l!ff~'lJfnllJr!vitJ!th.! 
It.',., I 

R ~ Bl~~ ~ 1 U fll'J 11m l~Hfl1"Hj lIlJ fll 'j i"ftl"lJ' lJli1tl'l11'lJ tl~ PBL 1'fl tJoUu;}lJ ~-1!,.j' lJYi'Vlql:l~!t1lJ 

t1'U6f)"N'lJtl~fll'l i"f~1~!ff1'lJfl11'lJi U(1~H(1m~'Vl'IJ~tlfll'j fftllJ~~!iJlJ~m)lJl'U lYltl~1 1.tl1 'Ufll'J" ~'fl 
~ t c:: Q .0=9 ~I ... I v I::!o jJ 9l.d. d 

fftllJ U'U 'IJ PBL 'lJ lJ (?l tl 'W (?l tl1J1! UlJ fll'J tlfltl 'J 111m fll'J Hfl H'U fll'J ff'J 1-1! ff'J lJ fI 1 llJ 'J U (1 ~ 'Vl111'Y1 ff'fl! tit.! ., . 
fll'Joihh 1flfl11'lJ!~ll')'I1'tl~'lJ tl-1fll'Jff~l~Iff~1Jml'lJn 14rn'J ~'flfftll.m'U'U PBL .. 

Cynthia Lim l.~vh1~m~tl~ "INTEGRA nON OF INFORM A TION TECHNOLOGY IN 

THE PROBLEM-BASED LEARNING PROCESS" trlllffn1'ilfll'JfftllHl'U'U PBL ~H; 
L'Vlfl1lJ !C1Uff1'Jffl-H'Vlfl' (Information Technology ) 11ft1'J fftl'Um.h~ h U(1~ffllJ1HWfl~10~1~ 

fflflru~Uff'fl~'";hfll'J l-tiI'Vlfl1 'U lft~ff1'J ff'U!'Vlfl'!iJ'U!fI~tJ~el'U 1(1f111lJff~'fl1flllJn1'J ffmm'UlJ PBL .. 
" , ~ 

Of! 1 ~Ln'flfl11lJj 1lJ1Jflfl'U U(1~nn!1m..!n 'U 'l1lhJ m1 (JtHVi'lJ~'W Un~Uff'fl-1 I '11L";U -;hLf1'flfll'J!1 (J'U ~ .. .. .. 
~ .J "J'JI I "J "I'JI d 'JI '" 'JI d 'JI 

!VUJ'lJ'U t'flmJ1~ t'Jfl1fl t\9l'Vlql:ltlfll'jff'jNLff'j'lJfl11lJl'UO~fll'j!'HJlJl Barrows & Tamblyn (1980) 

1 ~L!U1A¥l111lJ fl'J!:U1'U fl1 'j PBL Ufl!~ lIlJ 'il::U1!ffU Offfl1'U fl1':1W ritJU f) 1j flUfl11'111fl 11'lJi 

ff1'11 llJ'Ii 1'11' Ollu'l fll'J lhnu ~1lJnU ~gu ir m1 {JuA'f1~1~m1::H1Jtl,j'l11 ~'fl'iiJ1! lJlJl~ fl~'J l1H"~ 
o ~ .d. 9i.J' 0 li'Jtl I .a ~ iI .0. QJI 'J/ 111::\ c9 
mfl1lJ 9i ~ fllj LUlU 'i lJ ~::U 1 t 'l,lfl1'J fflJfI'\.,I 'I11f1 11lJl lin::: fll'J 1 ~1I ff'J H i"flJlJ\9lj 1U n'lJfI ~fl1 'j 

'" '1V Q,I ~ d, i'JI .... 0'1 I!I SIt Q"O 

un1Jtl,j'l11 t¥l 'fl-lU'U Cynthia Lim llYU11fll'j 'l5f101J'W1!\1IfI':I Ufl1'JfflJlff1!:l11f111lJl'J'JlJflU 

i"f 1 'lJ 1'J fI 'lf1tl ri~! ff1'lJm: 'U 1U fll':l PBL L~tl~ 1~~ Lt~ f1~ H h ~l'lllJ U ~fI~]j~~~ 1 ti'~ 1 Ufn'J i-ti 

tYlfllu 1(1Vfflj ffUL'Vlfl'ff1'l1~'IJ PBL 

'U'VlL1 tlU PBL 
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(lo .QQJ...,I:t, 

Kathryn Goh 'VIlfll1l~fH'H)'l "INVESTIGATING PEER LEARNING AND TEACHING 

IN A PROBLEM-BASED LEARNING CONTEXT" l'fW Falchikov (200I)hfutlllJfir;h "Peer 

learning" l1ihlf)1Jw~!l11imnr fH1 til.! i U flrilJ'H~ 1'Jr1' 1'J'll1lJUt~VltlU illft'll1lJu;)'mtl'U Utl!:11t1U l' . ~ 

~'ltlu!ttl!:tlU ihJ gtl'm:j'u ttl1JflU~U"l iUfll1 !~lJfnllJrt1tl!:fll1lJ!<\i'1 i 1llJ1fl~U Rudduck (1978) 
" , 

l:}~1J1 rJ11'l'1 q&in 11lJ 195U ih~u fll1 l1 tluili 1'J~'lJU!llJ'U1'J'l fll11l'ff'fl'l1'J1'Jf) f111tY1l11lUtl!: f11 nH'1J 

fl111J~'fl 'Il1'J'l!t~ tl~ 'ff1J1~f) i U fl~lJ Falchikov ';)t1~lJ1Ufi111 "Peer teaching" rn1' lVtl1Jfll1lJ 

'Ht1lfl'Htl1tf'UtI'l peer tutoring ~Uf1!1t1UHftfltlU'f'h&Wfll1 i U'lJ'\I1'1J1'\11'IJ1'J'lfl11lJliJUflll'flVUV1lJ 

peer tutoring 11tiJumiitlu1.Jflfltll 14 fl~lJ~ntl''lfllJmii1'Ju nu~ '1i195f1~ijmn;'l'I lif1l1'lhumuu 

'1'1 "" '" v 'I' v .J flU Uf11'H1tlUUtl!:f111!ltlU'l'4f1f1tl tUflbllJ'lJI'J'lI'1UW'l'fllVf1l'HYtlU 9f'l Johnson l!tl~f1ru::: (1991) 

flri11111~ fll1 fftlu~ihh :::ff'VI1S.tll'l'l~~ff'flf'hnrf1!1 tlUfl't1UUf1!1 vt.!teJ'l .,j'1'Jfl'ltl'IJfHfll11 ~U llH~I'J'l • • 
e1 I :'J d'.o::t "1 Q.I jJ 

U'l'l1J11 peer learning and teaching !UUfl~~'\I11i'Vl'Vll'Vl1UtfHJf1l1V1'JlJ1'IJ!ttl:::'fltl'lf11lfl11lJ 

1:::11'fl1::: 1'l 114 fll'H1'11 tllJI'i'1 fll1 Nfl~lJ fll1fl11JfJlJ f1l1lif),Wflft'IJ Utl~f111~'fl'fl1lJHtl'IJ1'J'lUfli~m.J 
, , " 

1 Ut1cH'U t1n1fl1J!:!~ U 11'11 VlJ'l'I1f1!'U1 ~h'\1i''IJ f111 11 VU1 i u~ 1U1J1fl'W1J'hf)~tI'Vl til ff11'lffflVfl1l'1 .. . 
'lJ1'J 'l f11 l!'1 tlU n 'flUf) 11 n 1 ~~ U t1 fll1 tlU 1i II lJ'fll i 11'!tlJihY1U i11H!~ d 1lJ I tl U ~t~ tlU orh-1 

'II • 'II 

~ ~ !II ~ IV 9 "~d .?t 9J .::i" <jJ q,.I d. jJ 

m~I'1OlOlU Utl~m1lJ'VHN'Wlf1!'U 1 t 'H1fl'f1!1JUI'il1'IHNf11l!lUU1'fllt1I'1Ut1'J 'l f11l 'il'fl fll1!'lUU1 111J'IJ 
'IJ 'IJ .. 

" 
ihtlu f111 ~'fl 'Hltl1~fl'1Jf11'l run 11 11 VU! ~lflfl'f11'W'il ~ 'lrimi''lJu f1l'1 vu ..111 r1''W 1f1l'U1ff11J11 tl Nfl .. 

," , 

V\~llJlJlti'l~vuVfnHI1t1ijfi1mlJ';hf1111~ PBL ffllJ1ltl!'WlJfJ'ff'l::l 11'um1 vu 1'flmlI'111.nj~'il~ nt11'J .. 
~l~ tlU 1J 1'1 flU '~n'l''U. fl It lJ~11 fll'lijU1U ~ 1lJ'U'fHU f1!1 tI'W' 'W m~'lJ1Unn PBL1'J 1 ~l{JU 1 tll9l1lJ .. ,,, . 
flt]1:::tDtl1JJJ1fln11t{J'W fl11!YilJ'l't~'l '1 Mirf1!1 U'U. 'fi'lUU Kelvin Tan ~'l 1~1'111\1ff1'J1J,:r1!~ fJ-1~1'J'l'YI ~~ 
o 2J & Y -=:t, d'i ~.d 1 -QJ ~ Q.' 0 .1 
o 1U 1~.fl1(J'11'1 f11'j~n '1 'l1 PBL 1m !:11fll 1:: 'H11f111lJfI'fl'\l1 111'1 fl1'11.!l flU ~~ l'YIlJ'Wtl'l1'J 11-11 1llJ lfl'll'W 

mIN i ltt ~eJ 1~ 'W'W ~'l81'W 1 \I~ij1'J ~1u I'i'TW flt1VU!O'l fl::: 11 ~h)'\1 ftflf111 ~ij tl l:: 1 fJ'l1UhHl~ V'Vl1l 
'II • 

f11lf1flm~ijrI11lJ'HlJlV~Ofl1'i ff! Nlff~lJ'YIft'l81lJ1 'il'Ufl'lUf1!j VU~ l1il95!tl 'Wfll1 ~flUn~1JlJ1H 1lf) 

U'il'l'YI ii'lihu 1 \I'tJ1'J.!lij'm'1 fI'W lifll l HIU~'l-j11'J~ i 1fl1'J'Hiiflf11l~ iitll~ lV'l1111 un1'l ff¥H!ff~lJl'I ft-3 

tllUl'il'U1'J'lU f1!1 tlU 1'U. PBL ~utlf1!m11'J'il1fl'Hftflfl1l~ihh:: lrJ91t.i'iufl1'ltl'j~!i1u 

I~UlJ! 'UtI-1t! f1!1U'W a1'\1i'1J~lUflll 'I.h !:!iJU fll ltl1!:!UUI'1Uto'lfl1'j!tl U a -1~fl11J~ti''lJmlt1t1'W! 
'IJ 'IJ .. . " 

1 'flUI'1 H~ 1t1'fllHO'l it.! fll'lffflWYitlUtJfH1U'U.liu!1'J'l i lJf111t1 tlwumnU1J'U PBL f111l~~UlJUCl~ 
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JI 

Ol'j 'WWJ'U1U fH~ t1l-H.1VOl1i' 'U NI'l '1m 'Uf1l'H~t1Ui''Uru::::Utmfl::::1uv'Ulfl{01 Taras (2000 ill mi1111 

Ol1\illJOllJ1'il'um::::'U1U ml1.h::::LiluNm~u ~ -1~hh,.~ Nfl1llH~11 'ill'l1tl'Uum~fJU (llU fH~tJU ii-1 

~ V-1tll~-mOl)iJ 1 ::::llJU i 111 ~U 1 ::::~'Ufl::::t! U 'W111mm 1'l1 1lJ t!~V ~1-1 i 1 ~(01llJf1 n ihh'W'i 1lJ'UV-1 

um~ fJU'U f11'.i ''111m I'lNfl -1l'U'UV -1'Vl 1f1L'Ulfim 'iJ hj~lt~U~ VOl) Uffl'l-1 ~ -1'Vui -1fl1llJ ffllJl'.i()'U V~ 
JI 

UfH~tI'U Race (1991) ;l'11t~'W";h(llUfil1tJU'I'l'.i1'U11~hl{01v1 (tutors) ffllJ1HH'Ii'lU'I'lmw1l'-11I1(11 

"" 'I ~ III " , ~ .1 Q ~ .. cllll ' "" Y "" t'U1fl'f111f11',j !1-1fl::::UUU UJUl'VHJ 'ilUfl1Ol1lJ)::::tlJU'f'Idtl{01lJtV-1 tl'l(J'nlJfI tlJft'llJl1m'.itlf1'Hl~Ol1lJ 
JI 

~hU'i1lJ1l10f)l'.i ff~ 1 m,.~ lJ'Vl fl-ltllUl'il1~ ~-1UU f11'.i~f1U fH1 fJU' 'I1tJ1 ::::Lilu mJ IV -1f1 1UU{i'1..J10~ 

11U 011 (lU ff11J1',j() ff~ Ntff~lJ'V4 fl-1ii1m 'illu m ::::'U1Ufi1) 11 fJ1.J~Ufl::::fi1',jtJ'.i::::liiu Nfl 111 ~-1U\W 1'.i .. 
~ ., '" 0 ... d 21 '" III SI SI d Y "1 ~I .1 

ff'j H Lft')lJ'V4 MiI1U 1 'il 'U 0-1 t.l m'.i tlU ff1lJ 1HHlJ U 'il H tl'ltlllJA 11lJt'U 1 t 'ilHt.J1'Vl Hfll'.i Nf1NU f11) 

tJ '.i ::::liJ U 'U V-1t! fil1 (llJfi Vt.J 

JI • 

UUmllf1U Kelvin Tan !ttl:::: Leng Ho Keat 1~111i;ijm1tl-1 "Self and Peer Assessment Tool 

in Problem-based Learning" i1'lV(01)1 'ilfffJ'!Jf11'i li'i~tJ'i::::&wIPlUtV-1 tbtl::::fln tJ'i:::: d1u f1rilJI ~'W • 
"j... .1 '" 0 '" d III SId! i SI ", d d !II 

1m V-11Hl'Utl-1Ol'ilJ'.i ::::llJ'W ffl'l1'i1..JPBL CJi -1 tl'lfff1l:J1Ol'i 11fl::::U 'WU'Utl~fl) ltf1:U fil'i fJl.!'I'lffVl'lflrHH .. 
• JI 

tit.J!.wv;1l1't~'W11Ol'it{011t1lJU011flU l'11~~huj1lJ ium::::u1Uf11l1.h::::!iJu PBL tl~l-1U'iW 1Ol'.i 1#! 
'" 

.J I d! 1 a ~ ,1 Q.I , Y lY '" d 

lJ lf1'UU UIPl NftOl'.1 fff1'1:11 t.J1'i V-1UUffl'l~ tlfJNtI'lU'll'1'l11'UtllPlflfl-1fi1'j 'I1fl::::U'UU'U'tI-1m !!fl::::U fH'j tI'U 
'" 

tJlfl~'il:lllu 1 UlPlllJ1{OlQtJ)::::ff -1ft f11'.i 1 ,h::::~1..Jfl::::mrW{Olu!V-1flO'W.u\:J'il::::l-Mtlf)':hlrlmu1 t1Ull1tJ1..Jtl'U 

f1n tJ) ::::blJU) ::::fl1..Jfl:U 'WUfl~lJ Ol'.ilh:!lJu'U tl-1~1I{Olv1 mt::::f1::::u uu'U U~ f)1'j'Vll'lfftl'U (I 1U f1L~ tJ'U 

"I ' _ I'" _ 1 '" y"j 'Q V 'I !II .1 ... 
tlJ ffllJ1'j()lJ1 ::::llJU (OlUW-1Uft::::lJ):::: IlJU NVU VtlH t1{Ol1i) '.ilJ ttfl1fl n t 'lffll 'ilJ'l::tlJU{OlUt5-1U fl:::: f11) .. . 

• ill ,., • 

1.h::::llJU n~lJI~ULfl~V-1ijV'UV-1 f11'.iu'.i::::d1uUOlJl<MOOO iu1#! 'U ufl~lfli4ii~'V41rhw m~ (I'Ul1flUU.ffN • 

I..:I! 1tJ'" d:J! ~~QJ.ct...::S1 ~ Y'J 
n11'l'll~d'l11f11'l 11fl:::: tIPHffU B!1 'W::::ll1V1HflVfl'UV11U -1 flOU f1!'.i fJU'I'lV'tI'W 'I'l1-11<Jf1fl1'i'llWIf1111J1'lJ1 t 11 • JI • 

11 ~f1LflWCli'f11 '.i tJ'.i::::dj U Ol) 11'lfll1 It ffl'l-1tltlfl'U ownm'U1 ~-1UU Ol':i'll1I'lfl1111f'1'l1J11 ()'I'll-11'l11fl1'.i 

~~fliuti'1..Jf11)ijfl11lJff1m'.i mY otJ lufll1tJ1::::dJlJ\'lultl-1 .. 

.1 .1'" :Io'lY"'''''''' Savin-Baden (2004) !! ffl'lnlJl1'U'U'lJtl-1fll1lJ1!:!lJ'U ffllJl'i~m::::~1J 11 Uf1L'WWIVlJ'j 'U .. . 
1~fll'.i11 flU ~~1111'11'I'lJlffO'U~h'U 1~1I1mfl'.il'l~ff -1lJlf1f111Ol'i I~ tJu!~vh 1 Ml'1111'1i'1 1 'il~~ ffVl 'Urn::::~ 

~ ~ ~ ~ 

~ 1I{Olv1lJV~fll'.i 1.1'.1 ::::d1uI~t.J f11'.i,) I'lt! O1~ tJU{OlllJfl111JffllJl1~'UV"f1 11 tt ffl'l-10{)f1'UU-1'W1f1t! 01'1 fJU 
, JI 

Uft:::: 1 11') H lflfl 11 lJiHh.lH.l1l 111 Ofll,) u'ti -1 'IlU !;-1 01~'V4 ff ~!l1 ft1U himtl'Uflfl1JtlU111Jfll'.l,h ~l tJ ff 
u u "q 'OJ 

i~ PBL ~lJU-1fl'j::::1..J 1Ufl1'.i 11 flU ~ I 11 mh fiUl t! 'U 11ii f111lJvl'tl~fl1'j'jtJU1..J1J'U{)"fll'jlh:::: IlJlJ~~ 
.. u .. 

II t • to' 

fl ru fl l'¥l-1 fl'U t! m'l fJU U f1:::: N'i 1lJ-11U .vB1 fl11lJl1lJ ltJ~ tltJ f1!'1 flU Vi ~!'U tl'l11'U~N 1"11'1 1m:::: V rll Uti U 1'Vl1-1 
... OJ 

'Utl~ PBL 
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y 

.au 1')U~ .:Imi 11 l<$i'tL1:1'~.:I 1111 flfll'Jftfl'Y 11'1'~WI~1l1 'Jill 1ii'1u-u 'J(Factor) 11.:1 11 mul '\.H~.:I(lU 

n tJ'W U 11 -uu 1J 1J fll 1-U 'J ~:tii'W ~ 'W ltl.:lU(I ~fll 'J ih ~tij'W flcillll 1L1I'WLfl ~ tJ.:I OmltJ.:IfI nth ~ Iii 'W 1:11111 'U 
~ . 

PBL hw'1 t1'~~ft'W '1 u<$i'1'W-U1~ lu9fw~ii~tJfl1'J!~ UU ~'IJ o.:ll1f1t~ uu 5ci1~'il11ru11~U.:lHfifl11lJ ., . . 
1 .-:!i ~ _I C'I :3l Q,I I I .d. 1 1 !iJ 

'W11'lfO(H)'lJtJ.:IfI11lJ'J:::!lJ'W~umwnUflU Orsmond ll(l~flru~ (1997) n(l1111fl1UH1:1'U.:I Ufll'J 11 

A::: II U U l1u 11111 'W ~ .:I~~ fl11fll 'J ~~ t tJfI1~l1 fIt~ uu 1 U fI1'j W 9'JJU111 fill::: ~rl1tlty'lJ tJ ~fI1 'J ~~ ilu 

~W-11U'lJ O.:l'V'l1m'IJ1I!(I~!~lJ'V'lUl1f111::: 1~u.t1 1-U'IJtJ.:I'V'l1fl!'lJ1 ., 

J • ... 
<U tI ..,. ..., ..,."" ~I <!I. ..., .! 

2.6 l1t1flfll"l 'i~nJ'UHt1f1'lJt'\1'11i1'1&1J'U'VfU!p'Ufll"l88flU'l.J'l.JfI'8'l.JtlllJUt1~fI'lJillllW 

2.6.1 fl1'J 1I 'J ~ I:aUl1 f( fl1:1'\9l 'J Ilf'! :::fI'J:::U1U fl1 'J I~ U'Wfl11 ~tJ'W I ~U1n'lJ 1ffU~f'I'tf fl11 l~ UU f . ., ., 

1'1'1 Ulf'l'lff'\9l11 i'mtJufl 1111 A~ lul~tJ-1 flnw WJU 1fll 'Jftflll1 nitJ!\9l~ UlJ U'fl mm 1 ud' -1fllJ U'I1-1 fin 

" 1":::1 ~ Q,o' va..t:S I ~ IV do 

!'Juu'J \9l1lJ'W'j:::11'lfUWW\9lf11H1'nll1U'lH'lf1\9l 'W.fI'. 2542 ~.:I'W ., " " 

. 
IV .d ~ ~ ~ ~ 

fl. 11 (I fl ff'\9l'J II (I::: fln 11 UU fI1'J ~tJ'W 1'1'1 tl1f1'lMl'J 'il:::t 'IHllJ 1£1-11 U tJ 111 II U 1Am'H~' fI 1m::: .. . " . 
m :::iJTW n1 'J Vi 11Iu {1'1 flTI u~)j A11lJ ff' OlOlfl ft 0-1 niJ9f1\9l 'il~ -1l1.:1'J::: ~ uil tJ -1(l'W I! m; 

'J ~ ~ lJ-U 'J::: 1'VIf1'll(l:::ii fl1 'J UlOIl1 U'W 0 Ul.:l 11 (I 1f111 (I 1tJ 
q 

'IJ. 11 ftncrmll(l:::fIl'J I~ uu fI1'Jff'tJu#i'tJ-1\9l0Ucr'WrN~OH!1 tJ'W~ijA 11lJt:1tJlOI!m:::fl111H'fU '1 'il ., ~ 

sJ 
fl11lJ~ 

.:I. '11i'L!l1ci-1l~u'WnuiltJ.:Igu t\Olu(iwhiifl11lJlhtlWfl1lJfiniJfIl'Jl~uuhH,.m'Wftflll1 .. " .. 

. 
QQ d d 'Q.I 'jId. 

lm:::TJi fll'JL1 tJ'W'VlU\OIfI\9l1-1f1'U'U0-1NI1UU ., 

\!. fll11~m.J~!lJ'Wm :::lJ1'UfI1'jff1tlW~'VlflAU#i'tJ-111'11lJfll'jW9'JJU 1 lf1tJ '1t1'n11Jl1t:l1~ tJU~ 
ClJ ..... q 'IJ 

\9l(ltJlOI;l\9l~-1il:::'Lh:::crmnlmh!~ 'il '1 'Uf11Hhli1'U9f1\9l 

'If. fI1'J!~ U 'W fI1n"'tJu~ 0-1 ri -11 ff'~lJtL (I::: W WJ U1 H l~ tlU hrii L'il\9l fl ~ flW'Ii 'J '.ilJ 'il ~ U'Ii'J'i lJ .. . 
fiTWUlJ~m1Jl~ff'lJ~01'VlU1f'1'Tft'\9l{ !'VlAl'W tf'!U ff-1AlJ !If'!:::~ ~U1101ftOlJ 

sJ '" dl. '1 '" '" '1 31 
0 '" m\Ol'Jl 23(2) !'WUfll1'illOlfll'JfI'fl1l1 'W'J:::UU lwm:::lJlJUf'!:::\9l1lJOtitl1f1'tJ l1fl11lJft'lflW'lJ0-1f11'nn " .. 

!V e:::! 'jJ cv d 1 
ill 1 fll 'Jfl 11m flill'li 'j 'JlJ m :::lJJU fll'J I'J UU 'J VlllJfll1lJ!l1lJ 1::: crlJ'U8-1 'J~ \OIlJ fIl1 1'1f11ll ~HH~l'Il~ 

~ . ~ 

<jJ ~ 'jJC\ rI d ~ ~ V tI 
A11lJ'Wf'!:::'Vl fill::: ~ 1U 1'Vl Ulft'l {1'\9l 'J U(l~! 'I'1f11 'W htJ 1 1lJ'I'1 ~ fl 11lJ 'J I'll llJ1'IJ 11 'ill! (I::: -U 'J::ff'lJfll'HU ., ~ 
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tttl~f)l'j ;ij'flf)l'j f)lTlh~ ~i' fllllltf.l::::f)l'Jli'th:::: iU'lfU'illfl'Vli''VWlfll'J1i'J'J lJ<]$1 iiUCl:::: ~ ~u1flti'e:n.Hl~1~ 
C'flJ\OlCl&~~'W lJlml 24 f1TI1'Wfll,r ;ij'flf)l'jm::::1l1'Ufll'j I1V'l . .,In,r C'fOlOlflti't1~n1J fl11lJtl'W l'il fl11lJ 

q ~ 

., ,.. "" i a.dl ~ I' ~r oQ Q.J' ~:1 
tl'Wfl'lJO~~l'HJ'W fltlf11U~tl~fl11mtl9lflI9l1'l'j::::111HllflflCl Iiflm::::1J1lmnfl'fl f)l'HI'fIf)l'JufluUnn 

iIU • _ r.r 

~mJBtJiil11111 1$131fll~l.,\ 111ttJU i'flflUrilUllCl:an'flf)l'j l~itl~HAm~O'l 'j11Ji~fll'JU\!fl'th 

.o::!f. I =" d ~.d.'I 91 0 ~ I ?l ~ 
Learning ,na Transformational Learning) 11blJ'WflnmJ'W~'Vl bl1fl11lJfflf1tyl9ltlfl11lJlut!lJ~lIti 

'IJ a~ 1J fl fl Cl fl11lJ ij n'1'1 fll'Vi fI TllJttl'W #i' 1'lJ a~ #i'1to'l f)l 'j i'Vi 1fl11 tI ~19l fl11lJ! 'Yill Vi tJlJ n'W fln ~ ~ fl 
q ~ 

\9l'WttI'l t1VHci a'lUYl fll'j ij U1l.,\ ~ 1lJ tift:::: fll'j~O ff1'j uflmtl~ tI'Wfl111Jfl fl!~ 'W 1 'W tln!~u~ iiWJ1lJ 

ff\.lh~ 1lJn'W t1dNjjml'l~Cl fln i1 {J'Wr ~)lflfll'Jtli'1J!U~tI'WlJ i'W ~fnr '\)::::l11 1 tI rifll'j!U~tJ'W UtlM . ~ ~ 

fl1llJiffflU flfl'flfl1{1 t 'W'Utl'l1JflflCl ui'1JtU~Uu ~lJ1JtI'I9l t1~ ~Al~~ 'j t11J~ I'l'WW'l UCl::::fln tnlOlfl111J 

t 1) 11 'il C'f (] 1 U fl 1 'J wl u tI ~ I'l I'l Cl tllI 'ilU fI 1 llJ li'l 111 '1 ~ 0 tlU 1 fI \PI 'lJ tI 'Ill fI fI Cl fll'J 11 tlU r 'ill fl fll 'j u 1'1J . . .. 
I r si , 

ttl fttIl·UJ i U ~fI',rtlju flTS ttl fttJ'W IttlCl~fl1Vt'WllflflCllJ1flflilf)l'Jt~ tI'Wflihmltlfl~~1 1 t1tlf.'1::::fll'J . " . " , 

luntl'WuUf.'l'l U 'iI::::ri '1 ~Cl~fltl'j:::: ffllfll'jw1 11U'lJtI'l1JflflCl till111J1t1ViihA'w'IIfl'lm::::1I1Uflln1tJ14 r 
q " ., 

'il1flfl n tl1'w tI~UUlJ 1 14 ~ft,r fiflfll'J !tI~ tJuu tlCl'l m tI'U11~t11f1 Hff!l'! 1 u fll'j flll tw::::m:::;'U114 

fl 1'j U tlCl f111lJ 11 'iJ 1 tI 'illfl ff(] lU fll'J W 'Vt q ii fl'J 'J1J 'l1~fltl'J:::: C'f'U fll'J W~ 1'1 ~ ~ 1J fI fI f.'I t~tl1iJ fl.:j 
;I I • I • 

do d. 31 CoT ~,,~ d QI V-I'!i Q.I :v ~ ,:V ~ at Q.J 

m::::1I1'W flUU 'il::::tflV1'11t1'lfl'IJfll'J1 'jtl14t'\ll 'll ::::C'fflC'fl'j fl'IJfjflU 'il::::'VttflJUlfjt'j tlU mU'W19l1'UtI.:j\PI1m~ 

.r::a. "l:V v ~d d ~ u'" t1.oi 1 Q,J ~ ='1 e:,.cd d jld 0 ~ 
f1'f1 bflWltJl'l1JttI'I Tllfll'jl'jtlU'J'illflfll'j 'j'Ut ClUUlJ U'Vlfl'1JllJU11ifll'jI'jU'W'j'VltlllJl::::rrmnl1'm 

~ ~ 

m 11 ru l~fl'lhu1 11 ffllJ 1 'j tliWJ'Wll9l UU) ~Uf.l:::;ij ri1'W ~ 1lJ1l.! fll'j i\PlJl.! ltf ~fllJ mjNIL~ .:j,j'U 1~f)1 'j 
os " 
~ '31~ r:I ." IV 'J,I do I' "I VIII I , d I" 'V 1.0. .&':3 I 

L'J[J'l.n'W ffllJ1'J otl'.i :l::Ufl19l1 "lffl'IJ N!'j tl1J flrllJVll,:'J"l trl IlJ11'i1::::!'U'W flC11J NfltltJ lflfllrr nCllJ1"1f1"1f'Vi1'l1.;j~ 
'U .. qJ q. q '\I CII . " .. 

fl ri lJ Nt YI ruVi t1 Vl.! ri lU tI tI fl1 ~ til.! 1 $I !t 11:::: nl'.i fffl'l:ll 'Ii 'W ill.! 'illl.! fl ri lJ iI 'W i' fl11 rr fl1'Vi 111fl ft illJ 1 U 
-III qJ Col oUI q III 

n'ilfl'.i'j 1Jf)1'J L!l.!::::U l.! 1 l'I~am'.ivrWJl.ll'lJflmm l'WiI~flm 1 um::::1J1U fllliWll.! 1 'll'lJ 'lI'W L!Cl:l::fll'.i • • 
~tflJUlt1'j::::'lIlljtllV1tJ 1TIfll'J 11 til..! iii 'il::::'l1';WiroJ'Wl'4f1flCl htflflltiU ffllJl'j Ol'llilffl.! 1'ill1..!!til'!~H~ 
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d 3:l '"' I ~ -<::!II d ~ ~~.:::!. .c:,. .d ~ 9 ~~ iI 
OU! 'J tl14 ~ 11 1 Ou 'J ~ fflJ f11 Hl! fl11JJ 'il 'J ~Ofl OJJ 11) O1'J Ufl~!'YIfl14 fl O~'VnH"JJ fl11 'VIi'I'l1J1'J l:l!fI 0 fl t'li t 'fI 

.. .. 
l!fI~ 11~Ji' 0.:1 liJalJ i'l'14 O'IJJ 'llu lJlJl'l U"1 m cilUU tVl1 ltmtlJTl.mn ~'fIfl111Jf 111 Oth~ i'l'lJ01'J W'!! tJ 

~ ~ 

! 11 u ~ ~ ~ 1 ~ 0 1 1 ff f) EJ 1 ~111 tY t I fI t fll 1 Nfl 0 lJ 1 1J if ~ iJ 0 1 'J (l f) t ~ tJ 'l 0 ~ 11 'J ~ iY 'Vlli fll VI 'tJ tl 'l1 ~ fll 1 ~ 
0"", ,d ~ ~ oS '" ~ 1 0 ,_ Itl oil ~ 
'fIlt'U'Ufl1'Jtl(l9i~lNOVl~'JtlJf1Jt1'l tJfl1'JUl u 1tVO\9l ']j' 

~ . 

l'JVl1Jl.J i'f11iTjJJ [16] hrW:nJJl1JJl{J'U0~01'Jtff~lJVli:i~ii114l'il (Empowennent) 11!~'U 

flJ tlJ 114 fl1 'J ~~f111 m{J 1 tJ O'lA m! vi ori 'll ff~JJ 1 l11Jfl ft lm-rlWlUlf1111J 'a'11J1 1 (l '1 U 0 1J tI gU~'llU 
• Sf I I 

~ 1 ~d _ I "" "" ., oS 1 ~ oS d "" 1 "I 
f]1VI9l14ttJ'l l1lJuni'l''VIfi.fl1V1V'l'lJ'U ~(101'ltl'l Omsten and Hunkins (1998) 'VImUOtl'U1fllOl l.!t'J.~N 

I SI I , 

tl1 'Jm~ 1JVli:i'l OlU 111 !lfltvH1fl'j~ 'VIuiili1f]~'U 1 ~'h N'iil1ttl'.it fflJfl11lJ"hth 1um! lV1 flU 'llUl1 ~tl ., 

f11'J t~ (l'U il 'Wf1'1'I1'J HI ~ 21 'iltJi' 0 ~ !1I'U1JflflfI~ijfl11lJ'a'llJ1J(llwf1111%'''nJtl'l!tflt 'a'l1J~ali1fll'U 
I v I ~ 

o nil 11~~ ~ f\ 1(l1JJl1~ nfl111J 11 JJ1 (lit fI dhh t lv'liul'l tl\9l 'WItl.:ll1 ~tl ff'l flJJ'~ I9l fI tlf] t1f11 'fl'l '!!l.! .. .. , 

1 1 .:II~ til.! 'H1tl'a'(llU'WflnffflEJ 1~.:I 11f11tJm1'ilt'fl':H111l11J1tJli'il~i'I'tll.! 1 rf'!! mj tJ'UlJmtU1tJ flll Afl 

1Imlt,.yl~u'tJtl.:lfllHtl'l lifl111J'a'11Jn tl i.tJf111mUtlu'W1ft'fllmj~i'I'fl'l'a'11flllJ1~fJ":)10U"1 19l1W..:) 
.. .. 

'~tlElH~ flfl~~fl11ilfl111JfflJJll(l1tJfll1'a'11M1fl11)Jihnj"1 HI~1fJI9lUlfH fl'lU'U 

fftllUtJ O11fff1fn 1 tJ ~fliJ'il ~UtJfl1'J u'W ltJlJ1(lufltUiJ1'1'11'ltlgufi fJdH~'flt'i)1-Ilufl11 !ilfllofl1ftl 11' 
V d Q..' di Q d ~j} 1..::'i rI ~f d ~ 

'W fl 11 tI 'W I! fI ~ iJ 0 ft' 0 EJ 1 i'I' llJ 1 1 tl 'VI 1 fl1 1 11 (l 'U ~ 'fl1 tI I9l 1-11 fJ 'l 'fl tllJ fl I It fI t 0 1 'ill 1 tI t u 'W I VI (l .:I rj 
, . .. 

iJ'JtflU1.htflfJ'll rftlllPlO11 tjtJiJffJdl'lUl1' 'il~.:Il tJl1fJ.:Ilifh~..:)ffm:ll {)O~..:)v..:) ft11J 1'j (l111fl11 m 1'ill'fl .. 
• 1 ... 11)~' "".., ~ ~1~ oS d '" 1~'" d ~ 0 

UfltU1tl1J'UNfI L'flfJtJl":) U H 'il Wl1V !lflt~ 11fl11ft'flEJ1fl'"J~1Jfl1'HYUlJi'I'~tJ 11 'Uf)I'W'W I!lft~'VI1.:11U 
, , .. 

-i 1JJ f11.H uuVi lJ! YJ tll1U!:: i'l'llJ l1tl V1H l'U:;; ~ ulft'.i ~f111lftO!IfI!: 1 l1~i~ oduiJfJ tIlfllV1 VI 1fJlJ tltJ il 

fftllU'Wfll1flmnflTH.w'W 011 !ff~lJff~ N fffl1V1tn~ ftfJJJ 1 U fll'Hj tJ1..j~A ijfl111J~'W ff1J(l IvlfJ<li1u 't 14 

fll1l~(l'Uf tlfl~1fJcil":)I'liU ih'VIfl1tJ hOUfltfJt1mwl'lw1 ~'lhtJ1Ufl111'i''\..lfl~111'(l~U1mtJfl.ufl'.lfl 
1 r , 'V 

mh~~1.b ~ ft'VIlimVl l';;flVi'iJ~lh 1t.l~fl11lJffl11lJl.ul1'illtJ !1U.:IAH"1 ~1lJl1 ~f1n i'l'f 1,,:) O.:Jflfl11JJi 

lmj~'ilt~fJ..:)dl'fl~tJl1i:i.:l'iJlf1fl11fff1fnt~(Juf .umhflru~fl1'Jfhi1.:1o..:)flfJ lJ'WEJVd~J'W~.:I~lJnflfl!lfl~ 
<IJ u q ~ .. 

N~l'lml1Jf ~.:ItJUlJ'4EJ61'JOflU llPltJ!i1V11ttJmjtJ'\..lIUf)ffmn~o..:)!.ul 1 'ill! U1'V1l.:lltfl::: 1~ OUI'lH"11 u 
~ 01 ~ .~ ... & 11) ~ 'd ,.it '" ~ to) , d ~ ddt 

011 ff1 NB":)f1f111lJ1 l11lJ 1 mflfl'llU LflOtl1..:)IPlUfltflfJt'WfJ":) fftlllJU fIl'jMflEJl tlJfl1'J lJl1Ul'VItVItl.:lUI'l .. 

fJdH~ loUl1 'ill~f11d1111~{JllfI~~'W fI~mlf1111Jf' UltJUlJlJI'lW1 !.ul i 'il~,jt1lJlJ'tJfJ'l,j'O!V\'il'il1 ~~!fll'l 

'iJ 10011 Ij fJ'Uiu fI~fl11 Yh:;;~lJ'VI0f1fJ":) 1 'l.H~O ~I'l W1 lJlllflt';l(l~,!,lPlfifJ~ tl":)~":)111.:11u'!!m~ lJ'W l1f1 
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q :v~ ~ ~ ~ d'ct Js Q.I .d <t Q.I 'fJ Ij/ ~ ,.. 

fl'W t'll'111l'H1UylbU 'I1HJ~~DDfl11lJflA1tf1'n!:11 b'Wt'H)':)~811"1 91TVl'fflflQJ tA\9n'l8An~1 ti'H)'ff~l':) 

~.:)fl'fl11lJn l111~~u~dhh:: iV'lftJ1 u fll~i11j .:)<]}i91 ~.:)J'Wfll1 t~ V'W 11:: 1111 "lit~tr':)fl1J1 u! mjHt~rJ1 " .. 
~fl~ 81 U u~~::ttJUfllj 'fff 1,:)~,:)f1·fl111J!1111.lt~8"li1V~\flJ'W1E .:)~iim;!l~11l1'~ii'lh:: 1tJ'Il'tJn11\91'WttI~ 

" OJ 

!la::ff':)IUJ~fl1u 

111 fll~ VI H~ 1'W fll~ffml1unm l1Uh1~ flr~~iimmfi'Wfl11!flbU ct11l1\91~;J1'Wfll~ i~ tr'W \9111J~fi llrw ~ , J] 
'U u CU.. a.:i 

:!I ,. • • 

~ nYu ill fl 15 11'O:: U1U'W 1~ A i 'W1~8~ fl1 j !'ff11Jl'I ft.:) tiTu 1 'OlJ 11 ~fl1~ III tJ ~ 1tJ fl U ftfl'I:J 1~111uii1 
.. u 

v • 

'ff~ ~ fl a (J.:) ua::ii'll ~:: iYVI n fl1,... 1 U fl n t1 ii U~':)l tJ ~ fl11 ~'fftl~fl ~ tl~ nDf111lJ ~~.:) f11 'J'U~.:) ~VllJ 11 D 

'" 9' 0:: 11 d ~ ~ ..., ~I. I 1 '" 0 'I " 'IJ j f1l~ tta:: 11~tm 1Vl1':) b tJ fl'W lfll'l mJ1~VlVlflf'lltr!11 UVH).:)\91fl':)flU 11 'il::1 u'W u1:: U91tJ ua!: ~!:Vl1111 • 

.. 
,.)fiTI f1l 'HJ fl 'IJ 11lJ1 t1t'Vh t! 'W 

v v 

l!a~t'Vlfllu lau (2546) [17] fll'.iiA'ff1'.i!:fll'.i!1 U'W~fl~1J1'Y1t11ffl'ff91{ l1ftfl'ffmflnfffllll'l1l.!'vh.!;)l'W 
q,j 'II 'U a 

~ ~l ~ ....1... d"O:: .'1 d '" 
t91 lil! U Tvnmn 1IP1U~::u'j::~1JtJ~"fll'j!1 U'U l'YI 'il::'IJ'i'Hl~H'Im1J!U llTlJ1U'IJ(J.:)fl1'j!1 tJ'Ufll'i'fffltJ't1 

v 

11~ I, 11,~fl1~ii!!'W1Vll.:)~~i1 

.. 
!'O\91fl~ '01 Ulin1J ~liJm.J lu 1'Y1tJ1ffl'ff\911~11J11':) 18 fl1 'ffi 'Ufll'.i11 V'W !'lJ8~~t1 uu 

OJ OJ 

9Y~ .de::! I 

fl1V t\91'IJeJ1J~VllJeJV 
.. 'II 

... .1 "'" d ~ ~d " 0 11).1 '.1 ".1'" 
~. Nafll'J 11P1UMu'j ::!lJW'.Jafll1t'i tJtJ i'U eJ~~rwu ¥lfl~'Wl1 u~f11'j UlJa r'Huta!:'lJfl'ff1 u'YI 

'fflH 119.! 'fflJ Na 

... .1 '" ~ d 0:: ~I .:: 'I ~ ., .. " ... 
'il, fll'nflUa ::u1 ::!lJ'W~"\91fl~lJfl111J I i'lU.:)YlHUU::tuUlinlJ 'V1 ~ tt.llPll'U 'IItH1li fllnfl 

1mllff'IJ8':)fll'nh::tiJu 

.c:. . d 91 :Vd Q , .Q D 

fl'Of11'ilJfll'l!'W'Wt'IJeJ.:)I';;!!~tJUlJl1mfll1mtr !'If'U fl'Of111lJfll'iff1'j1'O\91'i1'O'ff8'U fll'l'YIIPHHH 

"'" <£" ~ "" <£ ~ '" <!i 1 '" "'1" f11m':i7lJ nl':ifl'mnflUfl,)l 1'1 'OnnlJnnfffl'hl1u ty 111l'1tffll1118 flH':)l'W ') i'l Olffl'ff\91 ':i IPW\91eJ.:) 
, " 

flTW ~U.:)~t1 UUH~ t'l::flu';hiiffflUfll'Vliiu~mi l.:)n'W ~l~tJ'WUI'i a::m..l m'l'Vh~1U'~ut~01n'U '~ril!~ '0 
'II ~ 

, • v 

1 una 1~ 1~ n'Wum::r'm~l'Wi1 '~eJl'OH~nI'iHn'U !ij0 ~t1m.nhn'Of1'j':i 1J t '\1~li1nll::Afl.:)!n11'i 11.J':i1lJ 
" 

N~Hl'W liu ~1(J.:I1U ~'U~1'U uuVimm::'i1lJ~nlflll~'llii,j~AWl !'O\91fl~'V11':)1'V1Ulffl'ff\91{ fl11lJ1n 
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~ f ~ ~ 
;::9 c:. ~ :V...:l 'If) !V 0 1 d. iJ Gt i).ar.£;:!' ... I .Q ~ d 

fl111l ~lU~ ~ fl i1 m'JlIl'l YH'HrW !'f\l'llUi'1~ f-l MltH'I1 mu ~fl~ ! "ll'lli fll'J lJ 'J~t1JU'VIlIfl111l mlJl~'O')J 
" 

• .... .h , q ~~""[ "'=' 3J V.0t9 dl ~ d v ~ Vet. It] 9J 
ttl'lfl~ l~ flW'II'I fl"l51(J 1 '11 fjlJ'J'ttllU fll111 ~ fl11lJ ff1lJ1'J 1IU~~ fI11lJ ~ ffflUflfl 'f\l'l tt'VI i1 'J ~ 'IItl~ rj! 'J V'W I 'f\ 

fl 1'J 1'f\ Ui'1~Dn; dju Ni'1 il1fl'O'fll'l"Ii11 ~ildJ tJ'J~ -Nl'l imYlfi~ mritllJfl1 'JD'J~liJU '11 i'11(J"lJi' 1'W'I1i'11fl 

m'Jl'f\Ufi~tJ'J:iaiJw:m i11fl'O'fllWi11 ~iji1mlw~ff1fi'tyAtl 

fl. H'l~ fll'JD'J~tiJum ~1J1Um~ AR~eUUi'fl'W f111lJ'O'11/l'J1I h.!flntJ~u~~ 1U I1flUfll'll'l 

'II. ttlu fllnh ~tiJurnlllffl1/l'J1I'IIfl~Nt~ (JU !~tlli.j ilQUNt~ UU' l.nhU~fll'J d \Hff1lJttfi~ 
~ " 

d1U ~ fl1'J i)tU~i. 'l.J tJ i'u tJ 'J ~ t~tl' t1' Nt~ trW 1Ji' Vi' Wl U 1tl til ~ L~ lJf1fltJfl1W ~ 111 fll1lJ . ~ 

'O'1111'J1I fl11lJffU 1 illtfi~fl11lJ~fl~fll'J'IIfl~U~"~Uflfl" • , ~ 

fl. ttl 'Wfll nh ~tiJu villi 'f\ lflfllff1 11' ~I~ VUlJ dlU 'idlJ lh~tiJUf-IM l'W'IIfl-l'l'1-l~Wfl~Uft~ 

'U'el~1 ~ fl1..! 11lJl1' f.)~ llifld~! ff1lJ 1l1' Nt~ U'W ~.ofl\?lUm~ !~mj'W 1 U ~'Wtfl~ff1lJ1'J 1IvrWl'W 1 .. " 

31 !JId I ~ b'J I 

llfl~ fll'J'Ufl-l ~t'JUUU\?l"~'l.Jflfli'1'11 'HJ llJ 

il. D'J~tiJlJ m1)J'O'1lJ1j1l'Utl.:jNt~ UlJ 'lJfl1j~lV ltllJfl1~!~ tJlJ~hJd~11l'il1-l'~ " .. '" 
Q. D'J~!iJlJ~l'W~H"l J(lVl~fl1'J~'I1"1flmnU'lJffmlJfl1'Jor~H"lmh-lI>ltl!~fl.:j 

2.6.3 fl1'itJ'JttiJWLU1Jfl1ffVinlJvi't~V1.ufl.:j (Stake-holder Based Evaluation) i'\?llJ~ U1 .. '" 
fflJ 15 [18] H{ihl1lJfl 1111'11111 m~tJ1nUfl1'JtJ'JttiJ'\.m U1Jtl1I1V;'! llJvi'!~V1.,yfl~1n11J1vii -lnnD'J t .. .. 

fln~mllfln'l.h till'\...! Ui'1tfll'J ~IOlVi n 1 rJ~l'W ff'JtJ f-lft fll'itln:tiJ'U l'f\{Il1 ti'flfl n'Ufl~fll'i 'I.htliJ 'W • 
a,.o ~ d $l ... I ~ Y ... I.:::r, f IJ) Y • ~d 0 Q,I q GI 1 

!bUUtl1f1V~lW!tflUl'lJfl~ lJ'i~fltlUlOllVr;jlJ'i~tlJU 4 fl '3lJ II'IUfl rAlltl1'U111\?llOlfftJ 11) flHfll'J 

~tl5U~~1'W''U lfl'J -lfln ~tJ'itdj'U~1tJTW'I1~~ hJlJ1mTfl ~iifh\J ll1uTwlff{l'l'W lfl'J~fln t'lf'U~ 

i.1'i'i'Uf-I"D'J~ lV"J$UlllfllflHfll'J Nfful11 NffU'lJff'UU iflHfll'i !nlt"~'l11'.umff'UmtlJ~'llJfl1'j .. .. . 
'Ill 1. tl1.J1 1 'W 1 ~ fll 'i ff fllJ li 1 "11 'iI ~ U'U I'll i1 ~ U fl1 d tJ 5 t tl fJ 1 'i ~ fl 11 1 fll d tl 'i t ! iJ lJ ! t 'lJ 'lJ fl1 ft V !llJ 
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3.1 tf\~{)-3l1{) hmniuu 

, 
<=t 

Utl'YI 3 

3.1.1 m:Ymlm nl'JMfl'tllll'l11~WcVlA ffl'U1111(l1fl'lffmffflln (U~U 'IJ) Vi~flll~ijvtlii~~ 

nl'JU1'111'J'I1 ft flffVl,) Uft~~ijmll'J ~h!'uu ~lU~'JlltiU i Unl'J 1 ~fhtl1fl'tllffl'Ji1l'i'U'}U ffA '11 ftmf(Pl'J 
~ ~ ~ 

& ~ ~ Q ~ 

fll'Jfl'fl'l:llll'l1lUUtCV1A ffl'U1TVWlfl'lffmfl'fl'l:l1 (tmu 'U ) 

3.1.2 '11 ftflffmfll'Jfll'lJUlfl ') 'UfJ~"hti' flflroJU lHft~ri ~lff1lJ1'lfl;l't fhti'fl·:nUt(l'Ul~fll'HI'j 
qJ o:u q q 

ffm 2548 Ufl~ ~i'jfl fl1'JtI'.i~ tiiU 'J ~~uflru ml'i'IJfl~fl~~llJ1flru ~lJ lVl'i~p'U 1'lfl;l'ifl t "hti' fl~lU 

tfl'IJ1Tlfll'HHfffll 2548 'Jl(l~ l'Unl'JtI')~tiiufH'Ilm ~fll'j ri ~tff1llfn'i~~Afl~~ijfll111ffl1Jl'Hl 

ViLff'tl111~111Vlf11ff~{b1f1~mU~fl'lff~{ (ffrJlf1) 'j~[J~ 4 ihL'jfl (Vi.fl'. 2539-2542) 'jlV~lUfll'.i 
'" _I '" _I"" _I d 'J/.,.. <'i 1 .. d 
~~~llJU"~u'J~llJU fffllUfl1l'ifll'jU!]~Ufll'.i L '.i [JUp~~Ut;!~lJf1fl1:l1 ~ V'HHfl'lff('Jll'iJl'J [J ~'J. lJ1W 

1'lfUll'J11-flroJff1 (2547) 

3.1.3 tI'j~lll(lUNUnl'JfffJ'W (Course Syllabus) U~(l~'J1V1'lfl ~'1.h~flflU~1tJ11 l.ufJ~l-3"l ('JllJ 

U1JUvlfl{lllwllfi NUlfl -3 

3.1.4 Lt'lJlJfffllJfIllJfll1lJ~ifldhH~ (llfiuflnL~ [J'I..Jfll'ifffl'W llfla~t~ au '11 "flff\9l 'j flll tYfl1:l1 
~ OJ 

lJ 111 iT ru cVI A ffl 'U 1111 tJ lfl'l ff A 'j fffl1:l1 (m-ru 'IJ) ~~ril\,11 m,un fll'H'fflU Lt 'UlJt ihJrJ ru~ ~ ~Ju 
. u 

--:~ d ..::::I! ,.0. ~" W 

UlJU 'C\'fllJt1111'U 11-3b 11 u nn tI'J ~tll 'U fll'J fffJ'U!l\9l fI~ 'J 1tJl'lf1 i tUlll'i'J l11'IJV~flru 1\11') (l r-l fffl'U ifl ~ !flflffl 'j .. 
lUfl1flN'Ulfl 'iJ 

3.1.5 U~lJff~ffml'U'lJtVli! i1('JlnU'Jltf'IJrJflfI 1~tJu~mf~ffll-31utl'i::flflU$h[l • 

, 

3.1.6 it UlJfffllJt11 lJ 'lt~1~ 1! nUL! U uti 'j ~LiJlJA 'U1fJ~ 'UfJ -3lJUVl i u '11 "fl~Wj fll'j ffflln 

1l'l11iTW cVl\?l ffl'111111tflfflff\?l 'jtYfl1:l1 (UNlJ 'U) !..ifl1Iflfll'JflWJUll1H'fi' It.Jfll111fi~ fll111ffllll'jt1 i \,I 

fll'J ~fJffl'J fll'JUff~Hf)flfl! 'ilAfl~ ~ fl1'lf1:Jfl'lfl'j Ul;'\~L 'iI\?lfl~1'11~111 tJlfl'lff\?l { f111lJffllll'J t1 i 1J fll'J .. 
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~llJ'VlUfifl 11lJ~'Vl1.:!~ 1'U 1'Vl1J1f1'1ffft{~iJ~fJfnj.oflfll'it1t1'Wfll'Hn)'W 1'VlVlff1ffl'l{1 'U ll.:!t1(J'UtL~~ .. 
v ~ ~ t ~.CI, r:I 31 d. .. J rI Gt 

f1l'j 'ilflfli) m 'ilJ'I1 'iUfllU'Vll.:!fll'Wl'VllJ1fflffft'i'IIm~!·w'U f11'lJH1J1Jl"IU'ilJ &'UfllI'lN'Ulfl l! 

3.1.7 Ut!lIffUUt11'lJ~fI~ 2 flUUUUffUUt11lJfJl'ill'i 6~ffU'W t~Uftflrn~ff'WfI~fll1lJi.:! 1 'il 

iJum 11!1:l~u'tlff)'i fI fl 11lJvt.:!'VI U i'iI~mHiflfffl'iU~~O'i~Ul'Wm'j l1 tI'W fil'jfffJU \9IllJUUlIl'tU{lJl'U ... . ., 

flll'lN'Ulfl Q 

3.1.8 UU'IJ fffJ 11 m'lJ 'If'fl~ 3 f1 out! UffUlIm'lJ~,j'lA U Ut:u'lf1'IJO.:! fI 'j 1 U '-Bifl ffto)'j ~.:! 
q "U rJ I!!;j " 

lh~flfJU~1IJm'j"'1~mJ1:l1\i1fJmUflUUlIffUUtlUJ Lti,l~fll'j~1Ifl1ElW ru ffm'W~'iIl'l l..itlftflEll ., 

Y1fl''U fI ~ 'II U'I N'il''1fiu il' UJ'lfl1t U ~! ~ O'W ~ llJ'Il'W~ tlfl n'W WJ 'Wl'II U'I f1)~! t1u U ifft ~ ffl1Jll tl l-it 
.. u OJ 

ft 'j 1'ilfffJUfI 11'lJ ffUflflli'U~ 'j~rd1'lfil'i'tl'i ~dj'W fI'UtfJ'I'lIo'lm~t~'Uuif\9Hnl~ 'il1fl N'tu l'W 1 'i '1t1U'U .. .. 

ft1lHtlflffn 1 Wl1 fI N'W 1 fl U i fi'u ri lJfl1:llm~l~tI l'l1'U'I'lItI 'I "hU' fl~lU 1 f1Hfil'j fflJl~ 'il'Yn ~mw 

r f1'W'i 1'lft1f11<1ffmlJ'lJ'iJJ'i1'b'fllJl1(ffff'Vl) fJWJ~ 'Ufl1fl'10'i'j111'Vlfll 'W 1" 'tIt-lf11'Vmri '1'lf1~(BIOTEC) 

11'1111 'Vltl1 ~ 1JL'Vl fl it.! l"u 'W'i ~ 'iI U1I lfl ~ l1i'WiJ1 ('lJ'illi) ffmu trd .:!tff~11fil'jfffJU 1'1'1 Ulfl'lff\9l{U U ~ • ,., . ,. 
!'Vlfll'U ll:'1U(ffff1'Vl) ul:'l~thU'mltH'lIft~'Ullf1l'jftflEll(ff'W'Vl) thtH'lIft 2 llttlU'I1l-hV'I1u-il1111 

m1u (f'U'U 111'f111'lJ'lf1tJ!'H~U 1 'U 1 f1Hfll'iff1lt~'iI'W'i::a'Vl'W~ftt.!'il'b'fffl1"1 -crtnlJU'i'jJ'il'b'flm1 !~Offnrn • •• 
Nl:'I~lJq'Vl£'Vl1.:!fi'l'Ul9il.:!"l ifi'uri 

• nn.o fI n 'il m 'j 'lJ t~ {) ri~ t ff~lJ 111' U ftfl tl"i~ WJ 'U 1fl 11lJ~ ~ 'H mfl'lHll(J iJ mu 1i 'i 'i 11 
OJ • 

'il1u1inlJuft~!~lJt~'lJlmh'W~uft\9l'II1f1 tul,.rfl'iUfflJ'lJ'iW 
OJ 

'11 ~ fl"l'f1'i iJty'H 1 'II {) '1m~ U1'W fil'i t1 tlt.!fuft~m'i I~ tlU 01) fffJ'WU'lJ'lJ'Vl 1'1 1 flU ~ 

~ 1114 'U f1l'iU~ !!ft~iJty111'II{)'1~fffJ'W 1 Ul1~fl"l'ft'j 

• 1,!'lJ 11 U.:! 'II {) nJfl1:l1m ~tM01.o'U'I~fJ~WJu lfll'i '\JU'lfl7; ~ttl 'W u crfl'Vll '1~1'U1'b'lfl 1 'j 

fI 111J Afl fl11lJffllJ1Hll 'Ufll'i~fJff1'i fllmfffl~UfJflU"~!'ilft f1~'1'1 H1'VltJlfflfffl{ 

• Q "I 'JI~I _I i ". 'JI do 
ml~fll'iiJ1t'VItyflU m !u'Wu'i~ &tI'lrUflfJ'VlfJ'It1'U 

3.2 1.11:::11 1 fl';jTU nnntl 

3.2.1 UftftlU 11 ~m'W.ifil'iftflEl111111UrucYift ffl'lJ11'VltJlfflffmftflEl1 (Uf-l'W 'lJ) ~~ttlum 
~ ., 

r" t I 

Vi ij/hm fl 1111 iYi'W J lU 'Vll'11'Vl m fl'lfffl {uvi ffU'W 1'1'1 tllfflffft{ Vi 1 J ,U1 tlUl U (i u 'I'J 'j nu fll 'i ~ ~,., if! U l'U 

~11nu 19 AU 'lh~flUU~llJ 
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• u~~i'U~ 1 ~lU1U 10 flU i~tJnmlfll~H~U'UlJ1Hti'1tilUtT~121JOl'~ftfl1Jl 

• U ff\Pli'U~ 2 ~1t.11'U 9 fl'U i~tJn~ilfl1'j!~UUlJl!!ti'1 11Jfll'~ftfl1Jl . ~ ~ 

3.2.2 fl~lJ1.Jflmfl'Hl1fli1thtJ-=ll'U~l-=l~ Vi~1lJh1ml1J'lhtJm~u 'nlJVI-=lffU 16 m..!1~uri 

• t~li1 U l~ 1:hW' fl-=llt.1 ifl 'J -=lfl1'.ifflJt~ \I'W'.i ~t'l'1'W1\Pl'U'.il'b'qfll<iJ m.ll1JU'.ilJ 'J 1'J:ffJlJ1~ 

(ffff'l'1) ~~Hilfl1'Jt~tJUfll'.i~H)'Ur.hu Video Conference '1t.11'Ut"n{Ltil~1UUl'Y1Vl6 
'i 9J r ~ GI q.r ~ "od ~ 4 q.t ,.. ~ OJ 

ttil~fln b i1f1111Jff~mflHil~J1lJlJ'O b Ufll'iflflLilUflf...llJ'ff'l'11ifflJfl'U'Ultlfl1J1'1t.1i1ilfl .. 
" ... ~ 

ffl"l'j 11lJVI'lN'mmtlu6fl'vhW<f.IJUl ~'m1~'\..ht.1 nlJVI'l~'U.~1'U1U 3 flU 
CJ CUQ:l '\I 'U 

• Uflmn'nnflff'Uih~u1iitl1m"JlJ!V1fl iu i(ltl;1m'WUl1'l'b'1~(BIOTEC)~d~I'U'\rfli~{j • OJ' 

H(l~flW;l~ ~ff'.i'.i'l'1 u'1 'U f11"Jli 11 m 'l-=l1'U 1 ~ tJ '1 'Ul1 tl'l~ 'Utt'ft::-fll'.i ~ fin \lm ':Il.Hff1lJfl111J~ 
OJ • .. 

'1,r t1lJfI~ ~ ~'li11f1U It.! Uil~11'ltlh'l11JlU'~ fI't~t~t.!U iYm~'UfllL10UU l'UVltl'la'U 

1>1'0 ltJ ~lU1~ 6 fit.! 

• Uflmm'Utl'llJlt11'VHJ1fttl!'VIf1 iu iilv'Wn:\ltllJtflti'11i'UlJ1 (lJll1i) llflUil1UHfI<J18U 
• • OJ 

1m 'lfll'.ii'VItl1fflff~{ t11Jfll1b1 tlt.!~1~8ff'1r 1Jfft.! 'Utt~'U~I"lI'I..!1t~flU(l::-Wl1<J1t.! lua t.! .. . 
QI OQ d Q.i' d.~.d 

'V.!'.i flUfll'J Vll1J'W"J~11'J:ffl1':l ff1Jbfl \I'Wl~b'l'1'W'i\Pl'U'Jl'lf'l~l<iJ ffU11JlJ1lj'il'lHl1l1"J 'W'U'I'1 

Q I ~ 0 .r:::I! .d oI!:'I. Go' Q,I I ~ ~ glQ,I ~ , v .d ~ 
8lUlUlJUtflil8bb'I::-81bflUmillJ'W'j~tn(J'j1'l \I 'l '111 fl'U 1'\..1 C)j'~ &fl 'il~fl\lm'W 'I1m'VI11Jt.! .. 
uffl'lb~'Um!!fl'U,hlt.!V18'lgt.! ~1t.!1t.! 4 flU 

OJ 

• lJflmm'U8'lffm-u'Uri 'l1ff~lJfll'.iffU'U1'V1(Jlffl'i:1~1uft~aVlflll..! hioti:1ff1V1) ~~U(l . .. 

~ . . 
• lJflmm'il1mY1Ufl'llUt'U\Pl~uVifl1'.iftfl1Jl ~'li11mjll..! t'Ul'l 2 (ffl'rYi t'UVl 2) lilMfln • 

ffU 1J fftPH11l..!1tlfl11lJff::fl1fll'U fl1'j ~ \PI t\Pl1 tllJfff:lllJ ~ fftlU ffl111tJ':I 1 f11'J:f1 1 'U 

AI ~ d 191 ~ ~ 91 C\ " 

i1ilOffm h..l'VIflfl1flfll'Jfffl1J1V1 1 Vlil8~lJl fll1 11f111lJbU'OtYttlillUfltllJ'W11\Pl8':i .. . 
tvt'Oflnfi'u fll'l ~~ m::w.iHffUtJ Vi \PI~ tl1h~ ~llHl'\..! n1Ji11hv'llU~ H~ ~ 
d v dI '1 ,_~ v 0 

tflU1'UtI'l 1')lJO-lfl1 t'Uflt'llJtu1'l1lJ1fJ~1tJ \llU1U 1 flU ., . 
3.2.3 flw::-m'.ilJfll7 tJ1 i117i1~ mfVl'i fln ftfl1J l1J'H1-UW eYll'l ff1'IJ 11'1'1 (Jli'1'lfft;l';i ftfl1J 1 (u~u 'IJ) ... 

... .. 
btil~81~176~fftlt..lbtl>1(l~'ntll'J:fl'1umlnffVl'J 'J11Jl1-lffU 15 flU ... .. . ... 

3.2.4 NO l'U 1tlfll 1 h'lt~tJtAltI'lf1(JtI01U1t1flllltil~ 'l!m1fJu'lu h~11f1unijiYVl'Vl~ 19 fI'Ul'U .. .. .. 
~ ~ 

'\iftflrrVl':ltlfi-U~'ll'Ut'I'tI'U nlJ'Vl-li-Yu 141Ht~fJt.! 
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, OJ , 

3.3 fll 'HflJ \il1el U l .. :unnJHIl:::: il-l 
" 

3.3.2 It; tl mol' 1mhHIlflflcilJtlflflft ~ihhlJ~1lJ 1 lJfll~'lhvmt; tlfl ntl1111~'11 ~fl~l'n!l ft~ . . ~ . ~." . 
fll~ ~'fl fl11 I~ tJ'W fll~ ~o'U tl d1~ Atll-U tl ~ ~fl11lJlil1 1 'iJil fl'l:lW::: 1\1 'V'Il:::'I.lV.:.l11-5 fl~~ 1U il~ IlA !~lJtX'U 

1J'W(i~1l1J'iliJ''W • 
3.3.3 ltitlfl~ 1mh~irfl!1 tJ'W 1 'Uu~ft:t: 1 ~ .. U1 V'W~ff1lJl1 (lU ~\Pl~ i1tlfl'fllli'Wl »i~.fiOl.!ftlfttl 

flldllfl':il:t:l1'~mfmlYlt'l.ltl~fl1'J.w~'W 1f11.~I~lJiJ iY~ 1¥{ 

3.4 
.:::::-....:::to a.:.. ~Q.J 

1tiVll~l!l! f1111iltJ 

3.4.1 flw:t:N'ioU wJ1mh :t:'lilJ tlih.1'J1V111f111lJl.fil 1 m~tJ1ntl11it mr~ mn ftmnlJ111'tJ ru cYi~ 
~. ~ 

" , 
ff1'I.JllY1tJ1f1'lffmfrmn (IINlJ 'IJ) ILft:t:11~mtltl'IJtl~fl1~ 1Pl1l'U 'W ~llJ!lI'W '\J'W 1'1'eJ'W (J cil~~'j :t:tliJ LVi tl 111' 

01) .J .c""J' ,g)gJd 1"" 304.3 'W llfl':i tl~lJtlt1\9ift:t:UtliJ 11 fjl'lftn'li1ty\9i'j 1ilfftliJUft:t: 11'1.lmfftJ tittu:t: 

3.4.4 '1111 fit tI~)j(JUA ft:t:U iJlI~tJ ~ tltJ ~ ~tt~ 11 tJlPlltiJ'W fll'J trhld 111 ~ 1 lJ.,jtl 1o!ft (Jcil~m1J1:t: 

fftJ~llJUN'W1Pl1tiJ'Wf)l'll~tJ Vl1fl1~1!fI':i l:::l1''IltllJft ltft:t:ffllh·m 1 'WIIAm~mw 
<S """" l' ~ ~.,k e:, 0' Q.I .c/o, 

304.5 fl'fl £l1 N ft f)1 1 1 ~.HJ 'W U\Pl ft:t: tJ d :t:1'fl 'W tJ d:t: "l!lJtlll tJ ~ 1 tJ! V'lO 11 fI d 1::: 11 N ft ffmpl til 'Ii ~ 

304.6 'j ltJ~lW .. mfl1~l.ij[JQ 'tJ'lJfflJ\!'Jru thl1~'lJri1'Wum 1 'WtJ~ 1 'V'I~tllJtNrJU'V'l11'i~ofln 

,;r WJ'W 1 m:::lJ 1'W f) 1 ') l1 V'W ~ 'IJ tI~ 11 iI flffm tm:::'U 1~ m 'BJfl11 i 'flfll 'J il (J'U fll1 fftl'W ~ 0 , tJ 
~ ~ 

3.5 fll'nrflflU1J1Jfll1'lh::::tUU 

11 it f) f) 11 tJ ~:t: !lJ'U Nft rl'llqYl t ~ttl'W ~'W! 1'W fl1 'J tltIflll Uti fftlll (I llJ Am::: fflJfllll W \9i1lJ 'J 10 

." 9 "''' <S "" "' "".1 "" "" "d 1 '" ,J ~"I d ~ ft:::W(W1 nm1'IJtI 2.5 !lft:::tJ'fll1ftflfl111J'J:::tlJ'U1J'j':::ff'Y11iNft'l.l~NN!'W'W Ul1ftflff\Pl'JCJf.:.lI'flUf) mYltutJ 
~ ~ ~ 

" " iJi1~ 1 Umtf)ff\9i1~1'W 1U 19 flU tllud1111111vmlfl1 'Ufll,)1.h:::lihJtJ1:::fltlll¥{1tJ~1~~; ~~i1 
~ 
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~ 

3.5.1 'lh' ::::!iJlJ N(l ~1Jql1~ 'lJ eJ~n 'j::::U llJrn'J!~ fl'W rn'J"",(JlJ'IJ(J~'I1i:1 fl'ff~'J fll'Jf1rnnlJ'l11'U ru cVl~ 
OJ 

ffl'lJl111Uli'1'l"",~'jfffnll (UN'W 'II) LtUULHnJ'VlH'fl(l h'\fl1'Wd11J~I'I(JU'i.'I''WeJ.!l?imH'lftylH(l:::: 
" " 

ll'unh::::rf ~ft'IJ(J~l1 i:1flrfm lh::::fl(JU~l£Jl9ill.l~; ~.:Jil 
• OJ 

• f1111Jm1J1::::mJ'IJ(J~.:J1J'lh::::1J1ru 

• fl111JLl1lJ1::b\'lJ'IJ'tJ~m::::Ul'Wfll'jlh::::b\'1'W~ltJ 
'I Y 0 tI~ q y y ~Q 

• fl11lJLl1lJ1::::b\'lJ'\W.:Jfll'J l11f11 m1J1HCI::::I'I'fI1'l11JN(lf111lJfl1111'W1'IJ(J.:JlJb\'~ 

• i1ty111QUb\'j'jfl"Wflld~hl1'W.:Jl'W 

• !11~fl9lI9l(J1'lfl~tlv~f1t 1 'W ~ ~f11JH(l:::;V((J.:JglJ'IJ(J~l1 ~I'I 

3 .5.2 u'J::::dj'Wf1rum'YI'IJ(J~iJrucYil'l 1 'Wl1i:1flb\'I'I'Jfll'JftmmJl111JrucV11'1 rfl'1J11'lf1111£J1f(1b\'I'I'J 
• OJ 

.. " 
ftfl1Jl (UN'W 'IJ) UUWH)'W'Vll.!llfl(l 'lh::::fl(JU'f11£Jl9iltJ~~ ~~il 

3.6 

• vrWJ'Wlf1l'JYI1~'f11'Wf1111J~'fI~1'tI 

• mllJb\'11J1dtlllJm'J~eJrfl'J rn'JUff'fl~fl(Jfl 
"" "" 0' 

• !~I'If1I'1'Vlln'Vl£J1f(1b\'I'I'J 

• fl11UrfllJ1'J til '1.,1 fll'J(h£J'Vl(J'fIf1111Ji' 'Vll.:J'f11'W 1'VlUlff1rfl'l{~)j?itJfll'j rij'flf1l'J!~ fl'W 

fll'J rf(JlJ111 £Jlfflrfl'ln '1.,1 1 H L~ U'W!t(l::::fll'J r['fI flll fl'J 'J1Jl1~mhtJ'Vl H~l'W 

" 
• f111lJ!.fi'11 mm::::fI111J'YIftJ1J?itJ1nfll'J I~ tJ'WfllHHI'WU'lJU PBL 'I'l'ltl1111'J UU(l:::;l1 ffl'l 

<9 

rfm'Wi'I'fl£J1 

• f1111J~~'YI(J h llJ11ifll'J"",O'W'\I(J~tI1'i11'JU tm::::i'inl'l 

• 'lh:::: iYl1TIN(lt1f.!lfJrum'W~ 1'f1 1l1flfll'JI~ tJ'Wfll'J "",e)'WUU'IJ PBL 

• ih)rijtJ~ij ~·ml9lm)'J::'lJ1lJfll'Jb~ tllJfl1'J"",flUU'IJ'IJ PBL 

r 

(II "'" "'" 
fll'HY'lHlfl'H)~lJU 

3.6.1 flldrff NU'lJU"",eJum1J'lf'fl~ 1 I!U1JtI'j::Li;'JI'I'WlO~'IJU~l1nl'll'W 'I1i:1fl"",m 
• OJ 

fI ru:::: ~1 r[ v'i 11J fllJ 'i 1 ~ U'IJ U "",UU fl11J 1 'fI tJ'lll II 'IJ U "",uu fl11J 111 fl 'J 1 tl ~ 1'1.,1 fll 'j tI 'j:: til 'W N ft 
OJ 
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., .. 
rl~f.lU\OlllJm1lJtr1'W'll f.l-1 Cronbach (1963) V\ .. ;hf1l'jth~tli'Wrwf.ll ,.rtil\On.h~ lu':b'un'Ufll'j~1JJtnu'W 

U 11 rJ UJ{ rJ ~ihJ ~ "lfiUlttt1 ~ 1~ fll'jlh:i:tli'W ~ ;11'11 U 1 ~'I11 iYll i1'U t'l'l ff~'lfl ul i1'tn 1Olf)1'.i ~lOlif'W ,;) ~ 
" 

d 91 Q. b'J:V (L.' I dl ~ v ~ 1.IJ:iI~ d 

I'll lJl~ tYlJ !lt1~ 11'If.ll '11 iYllJl'J tnh:i:llJU blOl'AllJ'AllN']j' U'I11'llf.l 3.5 'il-1 blOl'W 'ill'H,U l'j 1 rH'I~tf.ltllOl'Uf.l~ 

fhmlH~ f.ll r1"~fll'Af.lU~mrJUrl~lJ'AllJ~J{rJ~ m'JU~~ilOl~lht'Uu "ffrJumlJ 1 i1'toUl1 'il~lu1Lt1~ilOlt'il'W 

L tl ~ ftf)! ~ rJ '11 'Ill t1W f.lf) 1 'J 1'1 f.l1J t l'U 1J iYf.l1J 11 llJ 
'" 

9J d ,r!t 0 cu tf'J,l 

3.6.2 fin iY'Jl~U1J1JiYrJ1JGllJ']j'I'1'1'l 2 rlf.lU1J1J"fftJ1JGllJ"ffl'l1'.i1Jf.ll'ill'HJVltYfl'U . ., .. . .. 
~lt-W'Wm'H'lf'Ul~(nn1J'lj'f.l 3.6.1 1IOlufi1l1t.JlOll'i'lu~;h~rJffml1'1'iff'Wf1~ fllllJl'i'~l'il 

1hUl11Ut1~f.lU tY'j 'j flfll1lJ~~l'W 1 'il~f.l'l1~m"'A'j!m:i:m:i:1Jlt.Jm'j t~u'Wflln,.f.l'W 
" . '" 

o ~ l;:::::t q.J':gJ 

IOll1'W'W01'H'll'tJtIOlUlfl1J'IIrJ 3.6.1 
" . 

1 IOl tln 1 '11 'U IOl ill U ~;r tVi f.l ;10111'1'1 fl''U f1~ 'Uf.l ~ 

NB1tJ1Vf1l'j 1 Ht~ t1tJiN'lhtlNflltJ1Ul 'j ~l~ rJU~n~f.lm~lrJtJ-w3'A 
~ ~ ~ ~ 

3.6.4 m'jft'fl~!!1J1JtYf.llJmlJ<Jj"lOl~ 4 fitJU1J'lJUfflOl~m1lJfilOltr1tJ'UtJ~?h~tl1.utJ-1nlJmh.! . .,., 

" '" 0' 3.6.5 fll'j ff'jl~U1J1J"fflJfl1l1W 

" -illJ~'ilnllnuU~tt1J1JbYm'll1WlrJt.J 2 U1J1J ~~U 

• tim ~1J bYlJfl1l1 WUm~t1tJ'l.ltJ~uif'A ltJ h ~t~t1tJ~u 31'1 fftJtJ W ~ ~111lOltlltJ . 
.t::':I Q.I d d..e:l I fj/ ~ 

'AllJrllllJflfl'll rJ~t.Jm 'j {/tJ'I'llJ'Af.lf1~'UtJ-1'W 1m 'U l'l'lHfll'W fill t 'j tJ'W fll'j ft'f.ltJ 

on ff~ 1 ~il 'II fl':i'jlJi tJ 1 on l~ t1tJ Ut1~~1JJtJ 1011 ~t U~ tltJllU ft~ 1 U'Uf.l~fl'j ~ 
" 

trJuiJif'A 

• til '11 fmYlJtllElWNUltJlt1fll'j 1'5 ~!~ t1tJiN'lflUNBlt.J1U h ~t~ U'U t~f.lffOEll ., " ., 
vmbYlJt)'I'li'l'll~~ltJ~l~'l 'A1lJitJM1~6 (3.1.8) 

(LJ~.! jI I gI V if w rI 
tt 1J 1J"fflJ mEl ill 'I'l ~"fftJ ~t t 1JlJU 'j ~ otJ1J 1'1 lt1 tYltJ'U~Nm 'j f) 'Hm'U tJ lJ TI fI lUV-ltl f)"fflJ fllllW 

... "., 

[lOlum,:j mn~ ffl'W~J{O-1trtJ Ylmlltlfll'jbYlJfl1ElWlml'AH 110lul r1'ihlUft~tfleJlOl'Uf.l ,:jf'hmlJ L~ fll ,rL~ 
o d dv Q.J Y 

fll'AtJ1J'I'lm fl'UflTIlJl'lllJ'I'l'AO,:jfll'j'AllJ'I11'l1f.) 3.5 • 
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• 
• 
• 
• 

d' ~ C\ rI .. 1 .r':ir. 

• mlll'HJ'lr'j)'ll'l 1JlIl'IlJ'j"~m'j"il" 
~ ~ . " 

3.6.7 'j"lUTJJJr-l(lfll'j"~1l1'JW1~1f1~L;Ul'lfltyl1~ 5 ";1'U UllJlUi'1J1J~~Hn1'U'M'tl1:lJl~bl'1Jtm~ 

Ul 1 u~,~ht11 U fll'j I'Ill.JUNU 

" fIl'Ju'j"~tihJH~~l1JU 3 "hUUUf1fi'Ufldl~L~uifi fi'~il 

rilU~ 1 U'J~!iJ'Ur-l(lcrJJfJ'VIt'UfJ~ m~1Jl'UfIl'j"t1tJUfll'jblfl'U'Ufl~'\1""fl'~m'fll'j"ffm:ll 

lJ'I11U wcni1 bll'Uli'VlUlftlffi1'Jffmn(Uvm 'U) U1JiJfffl'U'VIl~ 1 flfl 1 'Um'V'l'j"1lJ~l'Ifl1Jff'U fJ.:j~fJU1'lff.lll 
" " Lt(l~1I'lQlh~bl' .:jfl''UfJ~'\1~f1~I'I'j" U'j"~f1fl1J~ltJ~'J1j~'lf1'l11J'I11~O 3.5.1 1I'lU~1Jl'J W l~ lf1.ufJl,j(l~i1~"l 

~.:jl'll'Jl~ 1 

fil'l'l.h:::'1ITNlJ,r'W.£ 

'-H~'nfl'fI~ .. 

.. 
f111lJ'Vi'l {ll.J '1H1.:j 

'l..Jf1mm'lHl~f11':i 

Ul'111HTtlfl\lm 

LLr-ll.t m ~ '1h::: 'In fflJ'I~''W.1j 

Ul1 ri .:iUlI:::W flftn fl n lh :::'1n ih.J,ru£ 

Q,' '" QJ d • 
2. fil~':iU'mlU'U{)1JBft:::mf1LLB:::'lffl!~l.tL'VW~'VWiH)fn~ 

~flih..L'\l 

~ q "":I c.o 
1,IfiTIlml11.:iflll..Ll'1flf11'lUrl:::mltn,WIf11'l 

1f1tuen: I. ]jUN'UUrl:::~1i{)tJB,j~~ifl!\ltui{)?i{)f11'lth11hJB,j'~ 
Hl~i'U'Vl':ilU5ril.:i~1(i.:i 

2. jj'I..Jf1l1,m~ftllJl'ltwhl'nl..Lfll'mTI:::~UTImlfl\lll'l'f1 
{) fh:i ij fl tllt11'Vi 
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MlfULJrt.u:mn 17 I' M 

-[ lA.~h.rtLlJrI.@.uI1.I1." 
1'" 

tlH rtJJ :;:"LJJ't W-H 

ltHlW rtJJ :;: 1111 17 I' M 

-[ 1A~il.rtLlJIl,BJJrm" 
f' 

tlHftJJ:;:JJrt~l1 

MlftllJrt.IJ :;:mt Z:;:I111 ,. ~ 

I ~ijil.ftll.m@)Jn,n, 11 

ttu'rt)."l :;:.lHtW.ll 

Lt" 

Ut..I1.t-LlA. 

t1.~~lA.~l;Il6~R@JI.!.LUlt1.frl>M.::am utmLLU~lA.l6l;1l!l~l :LbmUl rJ;::l'F'bo ~ ~f""r;:p t" 

~l;I 

~LJ!,~G~rtU!lf)~I!:;:ijllrtU!lf\1tl!!~LU tt~t-B~:;:mml;lt-pttl1l;1 

M.lJ:lJf.~G~~l;I~~l ;1t>.ulk'lf)lA.Sttl)tttllt>gtJ.n~l~tYt-GI1.~Yl.6~l 

f)L~ 

ut.tt-B~nfl.~u1L\,U-lfurrumLUtl~ I!~ @M,~M,rtLWIl,~:;:t "z: r ~ F' L.;tfi b b po M 

11.1 ll11tLU:;:ltlltll1.l;IUllA.Ll--lmrrtGI1.Il,IA,:;:wm1 "r :lk>t1lUl 
-,{ li' '" f' I.; I' 

t-GJl'trl~l~f)L~Ut.t 

UL~nGlA.:;:JJM.w;mml--lm[!llm.lU!lt l61l,1JfbGrt1M,I1.~U1IA,LM,fu[! " 16 C'I::P 0;:..10'1:;10 ~ r '='"''F'' 

f)l~Ut.tt'@"'~£l~fb~LUttl, ~l @M,t-~rtLWll,l1:;:!:'"Z: 

f)L~uiA.@tittj(,f"ll :;:~fb@@'lAll,f)fI,1:;:!.:;:l2!1fI,rUtrt"1 :lk>f\1Ul I .,.. r'F" P po .t' 

ltH ttLtf)L tUU n,f1l11:;: t 
"" 

l,ttl--ltl}JrtLt..l;In~l:;:!',luLUI1.n,:;:~ 

tt..Llm@l1.ttUt'rw, '="'tI-~ IE 

:;:ijllrtl;lt-pttl 

1l,lM,~Lj(,~@!t~l,ll61\1 

nLt'tl!:l1L~ tLU 

nll,l~Wfb@u-\'fuU 

MJJtl 
"'''' 

tGl1.LfW.tLUrtLW ,,; t!i 

I1HftL tiM~:;: 1111 

LfI,U~J1L!;l~l!',LU 

l.o~LUt'!',l;Il nlrttptltm.Ll:;:~fbll,ll,:;:t LftU~fb~9n1\.umll,:;:t I t@I1.ft.Ll:;:LrUWtLW 

IlLt1UiA.t-G '" t1.lt m.Ll :;:~f\!.LU G)61! 1, @M,t~rtLtlM]'~:;:~ "£ 

tt@)."l~lUttf)~!!',LUM! tlLt'I1.L.Ll:::tfb 

t1lftLlfrt.Q.:;:\J1! 17 tLUntn,:;:W!:'@l1.rt@!',M,ftLtl;l:;:111lrt.Ll:;:LftH.lrtLW"Z: tllJtttn,;:w ,. M t!i 

-\ ~l;Iil.ftLlJl1.@JJI1.n,n l!~ll~I1Ht!tm»b!'LUtt!:tL~tLU@~@M.tf)~mltl;l"[ :~It"lUl I t-@"'rt)J:;:Lrt!{lrtLt..l;I 

nLNt.Ll:;:.LlrtW-n L,n~ftklT~rtWTltJ11 I Tt:lLrt;:!',[bll,t 
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u • " 

iIlCl 26-30 ~1'U 114 - fl'U • t)lV 36-40 ~ 1 'U 1'U 1 fl 'U 
q 

iIlCl 31-35 ~1'U1'W 2 fl'U • 
iIlQ 41-45 ~lhl1h1 - fl'U iIlQ 46-50 ~lhl1'U 3 fl'U 

, "':'I.J' lil_IO 
OlmJltltl11 50 lJ'U'U !lJ'ill'U1'U 16 flU 

~1'W 1'W ii~l'll Ufl111J~lL);\ 

~'WlJm'jftnEll 2546 

" (~1'W1U 10 fl'W)tVhtT'W 

~'W1Jfl1'jfitlEll 2547 

" (~1'W1'U 9 f1'W)niTwu 

fl'W 

- flU 

4 flU 
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• 
11 ' 1J';i :t 'lJ 2 fl 'W 

<t''J} ... 

iIl'ilnEJrjffil'W~lV1'l11 ........ .22 ...... f1'U 

., 
fftl'W-n-nlV1<Jfl 2 fl'W 

ffil 1..J11lJfl'W 11 fI'W 

'" 'JI "" 
bftl'WU 1J iJUCl n11 1'lJ iIiI ff'S":t 14 flU 

gu~ 1iJ';ifl~:t'4 

11 flU 

7 flU 



'" . 'UOflUlllJ 

3. f1l'j,jtiU~~TU 1l.J]1'U:::mim6~t1{l'Ul~,j~nEJ1'1JO~i!ff~ 1ul1~n"lm '1$i' 111~fHl'U~ 

iJ'.ltffl'UHU 

4.ijf1l'.l111~on'\J'llflflfl1u~o 3 
~ . .. ~ 

lJl fI fi11l f1 O'I.H'l t m ~ 

~'" d 
11ifil'H'.lUl.J 

~.:; d. ~I luum.:Jfl',j nllJOilllu'U 
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22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22.73 

72.73 

4.55 

68.18 

72.73 

13.64 

4.55 

5000 

13.64 

40.91 

9.09 

I 
- 1 

I 

4.55 I 
i 

45.45 

9.09 
I 

22.73 I 
I 

81.82 l 
[ 
r , 
I 



, 

.,Jm.nnntI10'IJ't'iKm:rVl'j (~fJ) .. .. 

19.'i l(Phn~bI'8'l . .j l1nnnnbl'eJ1.!Il'U'Ulfl 

lWn~bI'~~!1I1.!t11.fi8'\J8~U~(l~fl1.! 

Video Conference 

2o.1I>i'Hinm'ibl'euu'U'U 

lK't,im"'11~tJi~ftlmlJ 111'flmleJu 8TI'Ulm,i8'11l 

""lo d "115J I ~ 

21.'J'lilVlbl'U'\..! !~!In l'lil ........................................... . 

jI.:;'I I ~ 

n l";l bl'U'U '\J 8! '\J tJ'U I'll'\..! ~ llJ!fl Uj 'VI 

"'I'" ":V1 d OJ.' od QI '].11"1 23. !tlWilfl course syllabus Uft~Vllfl111Jl'Ul \ltntJ1n'IJm~'U1Um'H'HJ'\..Im'ibl'()'\..In'IJr;j!'HJ'U 
, . 

nu'Ul1m'1'm.n ltJ~hlV'U'l 
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22 59.09 

22 31.82 

22 63.64 

22 45.45 

22 45.45 

22 68.18 

22 13.64 

22 27.27 

22 18.18 

22 

22 31.8:2 

22 -

22 36.36 

22 27.27 

22 27.27 

22 81.82 

22 22.73 



9J 0 .d. 
'lJilflltlllJ'Vl 8-18 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

22 

" 
1. vll'Uil~"h'l1~fl"lmij lj~\Olb~'U¢llU1\Ol,j'H 

, d 
fll!1HIU 

3.05 

3.14 

3.90 

3.00 

3.39 

3.05 

3.64 

2.95 

3.28 

2.72 

3.73 

• VlVlJ'U lf1~ l'W~'Ull'Jfl'U~l'HI~ ~ ., Ut1::;fl~ i~~tl~if~,rtl.:j!~ u'Wu.nJBU~.:jl'UmlHI~.,'j 

• ~$ll'U~ij~~"h:::n ~ft~~tl~f11'JVI~'Ulf1~ Ml'l11lJiUr1fl'l 1l1'fl1tl~ltJvf'U~ lYilJfl'l 

I'll Ulf1'lff'fl11 'W ~'U ll'J flU i'l17 

• 
• 

• 

• 
..£!:t • I • fll'nllJlJtl'J:::1111m'l·nunw 

• 1jf11'JL1u'Uf11'i'fftl'W!l'IJm::;'I.J'I.J'I11~'tflm-iTu Video Conferencel'WfmL1uuiutJ'IJ PBL 

o ~ 

l'11Ulf1'lft'fI'i' 

, d 

fll!'I.J£H!1Jl-I 

0.84 

0.70 

0.63 

0.71 

0.86 

0.59 

0.80 

0.97 

0.64 

0.85 

0.54 

• ii1i fll'i' 11 V'WLL 'I.J'I.J~vi ~11 ff'flUC1::: ~fftlU~ tl.:j'lli'mi 1 1'U fll'J L1 U1.HL t1:::tmJ 1'i' (U~tllJ !u.:jf111lJi 

" Q.I"':::' ~ • QI "jI ,;. J 
l'IIlfl'I.Jff~Ul~i:HJlJLL,,:::ilt\Jm91H" nJ1..l9111~lJlflU.:j'\ltJ. 

• !'n'Ul1~flnfl'J~dJI'1!tlf11f1'lKJLLri~$ltlU !tlf11ffiA'l1V'U'I1'1!.:Jfftl ~ltJ'l::;m..l Video Conference 
~ ~ 
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" 2. 'Vhl.JftwhYn1tl~\OljU ~~I'l~eJ(J~lu'mj\~ 

• ~~ h;\Hruru11 'Yllflfll1hhu~~~f1111HnlJTH1'IJ8-.lvM fJ'\.J'hfflJfl1'J11181~ fffl~fl'U 111' 
I;. u u "" 

. ~ 
gJ.o;;i -""t .,r:S gJ ~ ~ .::!II i 'jJ~..e:a """ .rJ' I ""'i ~ 

• r;jt'JfJ'UlIV'fU~l'UfllllJ t'U 8fJ 'Ulll::lJflU 'I1f111lJPI'Uj l'U'Yll~l'YlUll'1'lffmfl8'\.H'W'U'Ul-1 

• 

• 

Yi''U ~ l'U'U8~W ifl'l~lJ1l~ tI'Ul'il~n'U '\JHfl'Wn~'U~ l'Ull' ~HJlJlnll(1~'Ul~fl'U'Ull'lnl'H"f1l11l irimg; 

'lJiJ'U"fHh-1~mt18.:j 

~t~ trw lM{ 8 ~ (j ~l~ fJ'U -A'e:mJil,J~.:j TW l'I.J'VIffllJ fhm l'J!~ fJ'\.J'l111-K' fl~ ~1~'Uil ffl'l')fO'\J~ H11 

ill'l:;.:j nan! nUfl:; 'Ulflfl111J*,r'U 1'U f)Uflmnli''Wfl~l Vll '1 M'I1 ~f)\lf!'l"liJi'o.:j 1,rJ~ml'lJi 
1'Yl fll i'1'lfffl { 'VI f 8'lJ n'U f11'l:; a'Ulll1 f) 1u f)1'J~m'U l~l~ (JU 'Yll~${l'U fl11'lJfl I'I~ f) ${ 1'W 

ft8'U1'l fl mn'1 'U fll~ fto'U~,ro fJlfl'U 1 'tJi.:j~I~ flU hJl'Yl811'tJfl~( lULffl{) ut1:;mn summer 

~1J11~ fJU Lab hrVll11fJ.:jl'U Lab ~flOflll'UlJlri .:jLl1110wn'U'I'lflfl'U. fIllrhl'il1ml1flVl.:j.Q1 'U1~ 
'Uofl"hhiijmn 'I'l11l.J11'U 

• 1'Uyf'U~'U8~f1te:mih8flftl'J ~l'il i"WIi''WfI~l,rflUlJlfl f1~ hi! 1l:;'Hlfl11lJr~ l'HU'lJll~lJl~lJ 

• fll'iftfl'W'Yll.:j lflfl#m'1'1'i 1~m::i"'UL'Vilft'f)'U8v'1'Ul1'o.:jI~lnfi\n1~8ti.:jflfJ1ml·n'U 1IrulllflU " . ~ 

• 
• 
• 

#mn'J'Ulli::t~tI'U ff8"U f111lJi~t;';'1i11ufll"l~8Lm 

ft~U)llli 'Ull'li11 U '1 'U 'i :;ll'h~ fffllJ 

11 UJ111~iJ ftl'lJi' 8 ~ 1~'U 'Yll~ 1 u~ l'1''Uvnvh fi 8U.u m1 l'Ulfl 'Ul.:jflf~ 'tJ 'i:; ff'U.tlfJN'U1'I fll1 lJ 8 flfl ~ ~ fl 
v " " 

fll'j~'i'I~8tioffn llirr:;'i'llfl 'I'll h1ti ftl'l'Ulfllafllft'iUfll'ictlfltl1lJ m'j~'i'I'fi 8~t1ITl'Hl'U~t~ fl'U 

l1a.:j ~111J ~ flnt~ U'Ufll1 ITfl'U fll1'1'llfllllJ 1'\'11 ill fl11l'l'l1'11f fl n l~ (Jufhiij'tJ'J::ff'Ylllfll'VI 
" .'" !'Yll'Ylfll1 

• t111l1'i~~'tJ~ml1n'UtiffI'lOQiflC1n'Ul~lJ'el'tJft''j'jfl~Ofll'l"~~'1l1lH1U ~ITfllJ!It'I::~li(JlJmtJf)lff 
~fl ft'l':i ~ -!l n'U 1 lJ 'U f.\I:;!~ UlJ I vi lJ'U ?llUtl Wi11~ a.:j 1 illll 'Yl 'i ff'VI"'~.:j nUl1f1:: i~'1${~ fl~ tl n'U 'Yl fl 

~ . 
fl'U 

i1afl"!l'I'i 

• fll'H ;)1:; ;).:j.;{U~~ 11'11''1tJlf1'i'1fllllJllmnl1mU 

• 11lt..t"r'l ~flffI'lJ~ 'him'J '1,r'tJ~ruwll 'Yl l'VIJ1:;ij rtf! itJl${Uff'i'l.:jfldl1Jff1lJ1'Jflll1Lliu fl1'J'tJi''U 
" ~ v 

l1J'\.J 'tJ 1:: flll'1'ii UU'1lJ i1 ~ fl 8 ~h~ ~'U ~ r,hlJ fll'.i 8m lJt~e:J ltJl,r bfffJ~8!fffJ ~ 'Utl ~ 1J1'1'1 111~ 

"l.J! t)JU)1~ lU '11~ U'UU~U~ 1~R5~ I${ B ~lU i'tJ r-HHiYU\l:; i'tJ'tJ'.i lfl{)lrl8UffI'l1l'U 1 tlU~1 '1'tJffElll 

~~~H'i'I '1 nt..t ~tlhJ( lJl'1'l fl.:jhitJ(Jlfl!~lJ'n'lfi1{) 2 tf.:j) ll\lntJltytyll'i'1uhhilii-1~~ 
.. ., 

fl11lJ l1'l1J lJ fill (j:; f1111J Li1lJ 1:; fflJ 'U e:J.:j ~l 1 UlJ 

• ~l~ U'U${OUfll1lJffllJl'.ifl '1tJmlJ1:;ftlJnlJfll'lL~ tJU1::,)'U,JrucYi'flffflm 

• llrfll11J~~ ?il~ U'U ltJ l:'YllJ 11 \l'I.J i''U '1,vb {f lnlJ fll1";1 ~ llJc;nlJUfl~l $I 
~ " 
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• 

• 

• 

fl171i f1l7,j;;lH~ UU~U~ lUlJln tlU ~lf'U !ij1'1H111lJ fi,.r fl t 1l1'lJ lflfl'h.n ri tl'W ~ ~~lJ 11~ trw 

'\'[c1flftmci' 1'Vi71~'IJ1'lA"W ili1Wi'I~fJlJiv1ihJlllfilftlJ 'V't~ 'lifl~fl'llf'l EJ !If'l~Vflmlfl.:jm'j~mllJ 
... ~ -q,J <:U 

lJTU: 'Ilu\nJlfl flild''I.Jl~ AU t)lU mJC'1 '1lim :9ifl ~ flflJl'Vh~m'j 
.. ~ ~ ~ ,1... ,,~~. ~ ~ ,1 • 0 .. !'i 

flTHJllf'11 tUfilHYflU Ll111lfl'IJUlJlIl1f'1.:jmllJ~ !'11Ilflf1~ L"ttlJlfl'lllJ L'JilJ ~ll'n flT:ilJIHJf1l~ 

rwu Lflflffl'i ihhul{t.!rr~h internet 

-:0"1 1"~" '" ~.,. ".dl\~'" .1 "1"'" l"'~.d Hfl 'I'I~\lmWl t\lflt..llf111lJ'rVl t~nEJt.!lllun;~flf1 mf1~'lh~ U'Jit..lllflVlfl.:j\lt.! 

• Nfll,rijmllJ~ul1) l'U f1l'i~\l~ltlu~1l1'Vll~1'1ilf1l'i luVlfl.:jit1.n!u '1 f1lnlTUflll,m)~fltj'td 

• 

• 
• 
• 

a oQ,d.o:::t 'j/ :JIll) ~ • 9J 
f1lnmnru 1lifll'H'HJ'U~Uf'l~I!f1 t'IJu~'\11flEJ1.:j\lfWltl.:j 

m'i '1Wi'i''\Jf1l'j!ftJlJ~flUm'VimllJfl~1V1Ulrnff~{ mllJ'lJO'Ul1Jt.!!'r;m iimllJ u~ ~,].:jf),Jf1lJ" 

Vi l'lh ~ l(J'liul,.r ihJ'vl fl ~it'Ullf'l::'lilJ'Ii'U ffllm t1 ltJ'Wtr,.11~iii ~ I'l ru 1i J" 'i lJ Ul;'I:O:: uJ fJ1i';j 7lJ . ~. 

d-":lil.::L • .err. .d !V" .::::..:::r. Et:gJ J 
mnJ1li fll'H,. ~ IffJ"lJ m:O::'U1l.tnl'H 'HI'U ~ ~lflll'Utfl ~(lH"'ll) !l1lJ In'llt..l 

nl7lft fl mfll,j'i~ ff1Jfl17ruiu 'l111l ul ~ 'llJ lfl ~'I.Jl(J 1,rltlUl'b'1f1l'i 

" ~.I ' ... ~ .1 '" .... ~ .. '" " ... ~ ... ~ ~ 
I'lT:i !utJl'U'H'U~(1fllJ. u(llflTV1fllI'1Tffll':i ftflfJl'Hll'l11lJl m::::llflHJ'H.! 1l~ Lul7fl'U L"tt 

.,;( 1.::1.1 1l1.J1-""l 'I iI.::::I ""'l.dQ..' III clLl""" 
lJlnfl11'U 'I.IU1~11lJ tlf1lff tl'll':ifl"W !U"ttfl·m{lUUflillfl{l.:j11l;'11Jfl~lt'U'UflflfllJ1f1 ~'UDfl urn 

" d ~ " " i. I d ,,~ ~ .. ~" •• 1 "'. 'I· I 1 .1'" iu 'l~V11{lfl L~ B lIf'11\ltl uflff7VhJ~111f11'Uf1l'iftf1'td1 Ll1LLflu'i ::::L'Vlft'liWl'P1D u l'1(Jff~ uAD 

,jf1JtI~ ~llUtD ~ 'l1liWi' l'U fll'l t'i (JU fl17 ffDU 1 Ul ifD111~~l~ fl'W f1.J~fI'Il'D1J ffflt..l tlyl ,.r\lfl~ D~ 
• f1lJ"U7 ::::~lJ ~ ~tJ 'lhuffDU 1,.r f11':i ffDuilun; n'V11hn'Vi~I,.r'll;;'\J,j7 ~ u • 

• 
• 

• 
• 
• 

• 

• 

. ~ 

Yiuilu'lJalli1nllfiflu~l.:j'li~ fI17lJfll'JffDUViu!1'UUf'tll,.r 

tritl fffll.! i t1':i ~ fl~lT-d IIf117il fl17~I'l~llJ,:rrur:V1ill~ri1l~ ~fl1'l f1flfJ 11 'llLllh";h ffllJ 1':i m..'llfl11lJi' ~ 

1$1''llI.r;t17~ itJ'JiUflVH 1':i L~flL1Jl.!Ltl.!lVm lUfll':i~<;lI'Wll1i1nllll':i 

m7iinm!1lJlJU1':i~"tti1~D1\l1':i 6~ffDUUL1~'1""..ilfl.:j1'U~!~fll-tiD.:J lVlfllJL1:::: 1·2 fl~ 
~ ~I • ~ • ,d ~ ~ ""'~ ~I 
r-lfffll.! flTH uULI tl1J D fl1~ L'U f1l7 Y1 H 1'U fl fJl~Vlill fl ~fl17 ! '11'U ffVI! u'U 
" 
rillT;; 1J\J nll~ '1,jiivi'l.! ~ lUVll~f1ruillftlffll{ f11'.i ill1 fl flffll'i um ::::'fi1J1'l tU\?l ftlffill {~~ 11 lJ'U 1,r 0 ~ 

~ " ~ 

1'U7::::'fi1J~ll1lJ1~fflJfi1Jf117l~flutI~tlJt\Jl1Vl i~(Jl~l 
~ ~ 

Dfl1fl 1,r'V1fll'l'U~lJl'illJ 1'U'I1 aflffll'lihnllJll':i:l1l! flLLf'I::::,j.:n:T'U l'Ufl171Jll11'll1amYlI'.i LlL1~ 
CI ~ 'I .., 

ffDU 1 'U11 fI flffm tJVHlll'111lJL -ti 11 \l ill 1J'U11 fl Offm ~lJfll1lJ~ lft'tJ 1L1I Of! 1 ~ 1) lfll1 c1 fl ffmtl fl~ ... ... " 
~'U '1 ;.:j~D.:j1~TIfll7~~lftlJUL1~~lJlVl1,rlJlfl~~u~fflJtj'V1tr-lL1~~Hl 
~ "a "" 1"~ 1 _I a "'.. ;,'" • I'" • I 1 ~.l ~ !'\1Uff1l 'Il'uty111 Ufll7u!lml~1'U Ufl17I'WUfl17ffOt..llJlu71.Ju~~ '\11Jlfl'\JlJ lW~f1l'Hl1lJ 

... 1".% fl17'Vi1J0L111 fl1':iftOfJ1l'l~lt..l 'HlJlfl'\J'W . ... 
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, " 
• ~h 7 (J'U rn 1 1111 rJ fll ft ft rJ ft 1 '; fi 1J ~\;HnJlJ 1 f1 fl";hil fl lh tIllJ f1 ~ TU ~ mn 

~ ~ 

• 1lim11h'l~m!\<r.i'ci'~~1l~U1flO~otJj1J'U~ ~11~m.1''f11U~~flWIJ111111t1'~eldl~ 1:i ({l~L~ (ItJ il-iil 

flrui11~R 1l-ii1otJ'$~ 1tl'}fug'U l~ L1:J'Ufl1:iftf1~iJ~lfl!~lJ ll1'Wlft ~fllJ 1l1'fl'U3'UIiJQf1otJ11:\!~111'1 

'\J~n JJffl n\.J~'t)l otJ !'Vm~tJll ~lT'U RIt1'U fi'W't)~11tJ~11l'('hlm~~RlJl1l1flfll1 ~~'f1\1fl fl1m~ 
3J .. 

'tl'U~1'\.,1fl11fff1fJl1Jl'illfllJffl 

• Umftflflll il1'otJ~11!11!111'111~liJ'U fll'j ~~ eJ'lJ'.ilJ l,.rmllJr~~lliJ'Uthl1i'llf1l'H~ (l'Ufll'j ftrJ'U 1'\.,1 

QI .... I ~ S).d. W oQ, rGj ~.d '" I C!o.Q J 
1 ~~1Ju:i ~tllJVlI;jI'$ fJ'IH'U H~'}feJ'U rJ ~ 1 l1lJU':i :;:crl'11ii11~ ~ ~'lJtJ 

• illliJU'H ~~({mJC'l Ie! flftl'$ ll'lr~ffrJ 'fl111~liuftlj'mlC'ltiJhuTUlJlfl'VlrJ 1r1Uft'fl H~~Hf~ 

11111 LrJf1ft1':ih1'ilffl91 

• LYilJl1C'l11'U fll:i ft't)'U hhJ1fl~'U ~lfl~IEI ~n¢i'rJ~ 'UV'UlJ1flfll1.n fnfll1'1J1 ~f1'U \J~ '\JV'U -U tlV i'\J 

l1UrJV 

5, -nfn..lfl~~e:l1ll'j~\Plm'J!1tJ'W1ll'j'ffe:l'W'lJe:l~ PBL ~1'W'j~1J1J Video Conference/illflq~ 

• 
• 
• 

• 

• 
• 

~ <pi ~,"",.d 9J U) !II"::'" 1 'JJ ~d 
f1l':iftEl'U u~~lJ1f1 mu ft\lnJfllllJ~ftllJl'HI;J~ L~ \Jtlfl~fll':i \lWleJ'Ul'1~ 

~ lhht l(1'lJtf~rJfl1'i~VlJ'U1V(rJ~~'Uvp"fi'Um'$ 
..:;,s I ~I odd.Jt <I 

fll'lTW'Ufl11ftrJ'U PBL N1Un'IJ'U Video Conference lutHll..tl'111~1'1~'I5'leJlul':iVfil'i 

~..d.d d ~ o1J iI -=.:. 0 1 ~d I J 
VHJl V llJ11l1 \J1'1 Vl'1lJfI11lJlfl Vl'\J tNf1'Ul'1rJ~tlU \J~l'1l l1lJfI11lJtnftU liJ)Jlfl"tJU 

fl1'il~ (lW,hU Video Conference 11:J'U~~~~'\'h l,rmrJf11fta~~WLL9ltll~ vU~rJ~~~ 1 \llr1lJlflu~ 
~ ~ 

tJl:IJmfirJ 1 vHlmJmJl111l1ftrJ'U 1u i~ 

ihll-iL1JU PBL 

. "" 1"""'" "I "" v.., fll':iftrJ'U PBL Nl'Ul:;:'U'U Video Conference (l1~ft'rJ'U 'ln1inl'~ft'el'UlL'IJ'U'U'n{J1Vuml ltfl'IJ 

~ d ':::.::::1 .: 11"'"' d 1\ " !II ~ Iii,., Q.I ""'1 1..:1 ~ ~ , • 

f;!L'.i V'U VllJ'Vi'Ujl'Ufl11lJt~fl\Jt !~f111lJllJlf1'\1'I.J Il'fltll i'lffl'IJ~ LlJlJ'Vi\.Jj 1tH'Il1lJ~;t~(J!L~t lJ 

Hi'lL'IJ'IJ PBL \J~l111tl flm~ vufelyl'U '.it~1J~~lLfi'U'1otJ i~eJtJ1n lr1~i'I'rJl..l'f1'.i~'\-nrn~~illfll':i 

ff'D'I.J~Mfl1111f~L'I1lJ1tfflJfimt~'lJotJ~flJ\lJ111'1~l!'f1fl~1~ 'hJ\Jlni1ii'flotJn~~11otJ ~~fll'm~\.J 
~ ~ ~ 

1'I.Jfll'i~I'JJ'Ul!'111lJfl~iLml::::,..j~i'I'llJl'Hl\J::::'\h '1otJHilA'n'IJ~rJ~ut'Vi'IJI,1'U g'U '1 lUeltJlfl~ 

• iiqllftnflllt1~lJf!j'\1llJlfl '1l-iffllJ1'i tl Hi~elll':i::::ftlJ 1t1I~lJ~ ~l~ V'1...tiiUf!j'l111~ rJ"fll'H~hnm 
IW~ hJffllJl':itlJJll~(llJ hii'l'~lLftlJ'D 
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'1~l!fi i,!f1m n 'J~,jfilJ~~ TU 1 uiY ~ n~ ~hu fl·nu 1m ~f11'J'i'YlJt~'iJ'V'l'J~I'Vl'V'l1\>1'U'Jl"11f[ill'"1"(1'tI1lJU'JlJ'J1"J1 
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• .. q 
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i'U~fl u ftmn( 'i'Y'V'l i1) lll'U!'Uil2 ~~!1:I'U 'I1thu,n'U m:r iJ"(1'\.!'U fl11lJ ~ 1lJ !iill 'U i fl H f11'j f1'lJ!~ 'il 
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• f11 'J 11' iI tl 'ilfl 'J 'J lJ! vtild ~tl.1~lJ 1 r1' iJ ff\91 ,~~ 1PlJ'U lf111lJi~ 11 Cllfl'l1CllrJ n fJ W 1i 'J 'J lJ 
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I !II '" dl 1 '" 21 v'" 1 ilU N f.)fl\fl iI~ ,}HI~ 'IIiJ f1l'J fl'flfl1 iI Ul'l '\Il) W l!LCl~ 'JdiJ 'J llJ'iJ1fluW111 'IJ iI ~ NI 'J tlU 1..1 
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hJ v'J 1 '.i ~!~ u'U tt.l~! 'i)5 ()Jfll1'\17~ 1'UiillfH)~dh.Ulii~1!'U 1~~ ~~'U vil 1,fl 'i -.3!~ U'U!l1~1,11nf1 
u " 

f11'.i~lUfn.Jn'l.l~~mll'j~~lfll'i~thft'ljB gt.l!tJt.IY.jflm~l1u~~f1l'i~\1lJt.llmh~fimil~~ LLC1~1Jlfl 
" " " 1 .. 10::'1 (l '"' Vd o.r - ~ "1 91 c: '""" ~ 1 ' fll'j(JltJ~~fl u'i)~1111l1lJfJ\9l'jlll~mfJ'IJ'j';i~f1~1l';i~i11fl1'j" 'fl f11J~lJflttJltJ ~'U1Jltl~'j"~U~ 

d\4'lI1JU1'lf'U,1\9lMfllJl 

• 1 'j 1!~ U'UiJ1WlJ'V'l'l!:'il'lJ'Vll'ULQ thJ'V'l'l!:lnU'i91 'i)!: 7'U 1 tl'Um'V'l1!:f1t~m1Jl'j(Jft~'U1'1flLaf1~llJ~ 
" v " \9l81flTi l!1:'l:::fI11lJftllJ1'jfll'il'l'l1:::11l11i11(J 

• Ul~ 1 ~ 1[5 (j'W~ufI~'I.h::: ~1fl1'mlfl'V'l8~ i1:::UffflUf1l'V'l lWfl1'lrrf 1~1J\J6fl1'j" L~ tJUf'll'lJ'lfU~ilfm 

'lf1U 1 1-1'1 ~'UlJl~~(~fJfI11lJ'I'lf fJl.! 1t.1flWillJrl'U\hn'W 

72 



'[ v , "" '['11= '11'[9 • 6. 'II 
2. fl11 11i1111J'lnml1fHJfI~ mfWlflll1Jt'IJl \I t'\.,!'j~'\J'\Jfl11'1'l1.:'l1l.! "ff.:'lUl\PiflU1J tlft~ 

ml1J~l.! lfltJnlJ 1'j .:'lt5tJl.! 

• ft·:n.J)Jlflt th.J fl1..1 1 1..1 ~1..1 ~ ~ ,nl i~'I11'U eJ UlI!i' 1 ij f111lJ l {i 11 iI ~·m 1~!i' eJ lJll fl ~f{lH fI V'Vl fHflJ fl1, 
~ . 

~ ~l1..1 10fll, I,.:i l~ Oll ftTU lJlfH'I"U 'l..Jff'U 'U H'ij~ .:i~1'U lVfl11lH"~~lfHlfl ~ It"U ~1.l1ill fll ':i '1-11 ~ l'U " . 
LI1:'l~fll':iI~V"ufllHre)'U!vt(l'Wl'lJt..Il h .,:j1~V'W 

• 'Ylfl h ~L~vuij1m 'Hll':ieJlltl"J fln 1.,:ji'U1trt!nt71Jt..I 'lJl~ h':]L~ v'U!'ll'U 1 H!50'U~iJirfl!1vu.,rn 

'UeJ'U~~eJ.:iiil'l"~eJ~'l.h~~l~U1:'lt!ni~v'U~hlJ ii'.,:jJlJfi~'l..Jl~flU~ii~'Wfl1'U I"l ~15 v"u l,jeJ.,:jillfl'Yln 

h .,:j1~V"UL'lJ'U h~(~m.l'llt.Jl~LafleJli1m~~1J~iJum~vt.J~.:iU~ 40-400 flt.J iifll"l~~nnf1mJ1 .. 
l!1:'l10n~'I..J~1~ti''U 1.'lf'U fl\.j1J1fl-'I.h~(1lJRmn 6 m.!'lJln-lJlWlJRfl"l-d1 1 eJl.j'l..J1n-iiliVllRfnn 

3 fll.j'I..J1{1-iiliVllf1mJ16 llll:; lJ1i(JlJRmI11- iilWlJRmn 6 ~~J'Uflll~1~1t.J1:'h"wlJ1nfl~n'U 
d Y , <!:!J.& Q.t a.. Q.I • 

111J'l..JWU fl~ 'lflUL'H {1 eJ'l1~ flt.JIL fl:; fl'U\111lJmllJ(1'UflU1:'l~fll1lJffllJll () 'Il(l ~!tfl {1:; fl'U 

• ~~1'U1Vnll h ~H~!J\..I'IJ HflU~l,.rfill! 'U:;U lUl1:;~tJ~Hr~'fl1'VlOl'llMmllHtJ"Um 1"UfllleJ U ... ~ .. 
~llJ nu ~ V11J1lJ fl'i:;~lJ 111' fi ~lft(Jffn ~ ~Ylff'fl'ULvt(l~ l'U "Jl'lffll';i'Vl(l fflJf11';i 

• ~~ 11l1Unl';i 1 ';i ~L~ vu ~L <U'11 ill! ti' n trm;i~lJln'l nll:;lJ (l'I..Jl! lJl Imu 1'Vl Vlfflff'fl1hr ti''l..Jfi~ ~ltJ'U 
ilff'fllflvm'Vll~tvt(l hr!tJu '"tJ'flllJL,'hmJlv'\Jf.I~l1c1nrj'fl'l 

• 'l'Jfl h ~L~ V1 . .jiJfll'~'I.h :;'l1lJ"tJ';i~ ~l'I'Jfl'l L~tl'U iinl'HL ~ ~l~flm l'lll'Ult (l~~l.,:j'l ';illJG':] fll";j ~fl 

(lmlJ!tl:'l~nll m ';ilJfl1(J"u (lfl~ H'lL~f)fft!m,.'4"U 111' fl~'l'Jflflt.J1 oih-i 1lJ lu nl'i'WYlJtl1'fl'UI(l~ ii 

fill 1 lV ~ It.JNl1fll";i ~l!ilt..l ~ 11..1 1 tI'I'J fl${ ltll! n:; fll'H1f 1~ fi iI flnlJ~il~'l u fffl ~N n ~lLhl!l f) 

i:] tlJl!l~Lfi'fl ~'U flT:d 'Jl.Jfl\mfi'l '\Ii:] tyl11U n~n 'I.h ~1t1 i' 'lI N'fl'lHl'U' "tJ,Jii'JJ~~ a 1"tJ ii fll";j N c1 fl~'U 
111'fl~llfll'jtilV'VltlflUlJ:;Ulfl'"JllJfHll~'\J1J1(JNll i11'flPlflfl"U i~i''\Jm l'IJj llJn'U ${ lU1'l!'lfll";i 

(l l'ilii flTS '1.h::: 'l!lJ f1~lJ1'lflfll";i Ifl vm ~l~lvilJLVilJ 'I..J HU""; ~ filj fll'i'th ~ 'l[lJ'Yl n ft'"tJ m,.rL~fJ 
fl;hJ'J1m~tl~'\Ja~,rm~ VtlUll~ If1";i ~~l'U~Wl 

• H'~lU 1Vfll';i 1 HL~ v'U'lJHvilU~1l~'fl'Jli1ff(J1..IU1:'l:;~~WlllJ~ 1t1 ~lJ f)Ul!lJl(J flu'UVinfll';ifffltl 
~ .. 
un:;iiiill1ffmv1l.11vttlmli1fffl'I..J'Vl1~${lti fll'J fftl'U ~flll 1,r f111lJ'lf1ULl1 ~(l'V1l~1'l!'1f1l'i11'I..J 

Lvt tltlj llJ~ l'U ill \Ju ari1~ 1";i 

• 17 ~L5 (J"U 1t1djtlnm 1 ',j ~L~(JtI i${n!'Ufl1';i"'lIf1Hfl1';i~l~'l Ifl(J~flltJUfl~lJ'lfllllflfllJffi:i'I..Jn'U 

ltJ\.Ith:;liltJ.lfl'S ~fll'J ~tmhLL~lJff:::fflJ~lUUl1~i1~iim'jlJfll'j~l~fl~lJ'I..h :::&W·Hj 111l:;'Jf1U 

u?]i:]un·n iJNn~lUIi'J\.J~tiwHllili~ri~l.u1'l.h:::mfln'll fflJji' Lttl~LI'I''i'l-d~fi~'V(tl!Yiv~ iJfllWUl 
u u 

'i llJ 1 fl 'j ~ ~ 1\.1 tI'4 i' mr ~ ~u lf1 f{ tl).J~hvili1inlJ'l!'lViL"w l:;'Wu-(ni at~ EI flf{ 1V 1 if'IJ a ~ fffJllJ 111:'11 

4. Hfl fl11 'll ii,j~1 \Pi tJ'j" llJ'lJ U .:'ltll~ b 1J'W'u if~ 
• fl'i~ltJ"Uilff~l"U~~ 14 h~!~(J\.IiiNllflln1l~1\.J!{j\.J~'V((l1il d , ov ,.. 

lJfll1lJ!!f1flll Hfltl'I..Jl~mlJ 
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o ." ~ ".. '" 1 "21 OJ 1 
m~l'UUft~n1'H'HJWf)lHH)'U l1'lfl Ul-:Jf\'UlJfl11lJ ftllJl'H) lJnl'H!fluO,!'I11!il,'Vil~l1'Ul 'Uf)l'l" 

l11-:JllJhn 'l" ~L~ tlmll'U ilJ l¢i' eJ~lUl1'1L~ 1 Ul-:Jfl'IHflUl'H1U ff~Hm1lJlihJ ~lhV1 Hi'lf1fm 

1" '1 ",. ~"~I '''' "''' "" l1Uf) ',j~I'HJU !1'Ilu'WeJV1~1'I 'IJ1~flUnllJl',j(1ucr1'lHll',j'YiI'lJ'Wl'Jlll~1'I1Ufll1lJfl1'l f)1'Jl;j1'l fll'i 

~eJffl'Jti'U~t'U l~W!~lJ f)1'S ~1'Il111i'lH~llJl'Vltl1fl'ln~{ nl'i '~i'leJU.yhL~t)'f fm Hl'Vli'lUi'l .. 
.%",. "':'1 .% 

fn';i ffill..l:lJlfl 'II'U lJI'l11lJl'lf8lJ'U 'U ~l..I!eJ-:J1J1f)'II'\...I 

• uwntJ~ljeJ1VlJlf111ft:;~m.~.,j'wrh~u~'1111'1f)l',j'll1'U'II11t1!'yh~m',j 'II11'1i'l'.11lJ f11'11'1111"l 11l . 
, . 

Cij Y """I 'JI tv ~ ~d ~ 'IV ~ 1 " D " 
'\Jtl1VNfllm'ViCll..li'l~1'IltiflU '\J1~mH~f)l',j'Vlf'l 'II1flf)1'l"m:;~p!Uf1!'JtlU 'H'Vll-:J1Ul1ft~ff';i11 

fl11lJf1fll111'11'1~!l1W'Hlf)l';i~(ilJU1'f1'UlCl~'\JeJ-:Jfl~~JU 
• i'l~Ul'l i'lU 'lfeJ u1iul111'Ul"rfl l!lJ l~'lJliu 1Uf11'il1H ll..11'1flf11'l" 1 11 flU h 11~ tlU 'Ulf'1 nl',j 

~m"',j';illft11trl'l1lJl:;crlJ 

• " 1" "'" '" , D 1 ,,'" q 1 '" 1" f)1',jm~~u 'I1i'lll'IJUUflUClmlJfi\1f1',j'iU'1Il-:J"lUft:;UllJ1'IWltlNft l1f1Ufl t !U Hl'l"tI'U '11 

'Vl'i lmhfl'U i'lt U Hi'lU ~ljfl1 UJ ffllJ 1'i (1 ~fft! Uff'4lJ 1'11'1 i1u 111 V1m 1 U $llu ~ ml ~i' ~ flltl 1 'U 

l!(l~fI1t1'UeJn h~tlt1'\...1 

• f)1',j f1',j :;~u 1,r~~l11 1m 1m'iYi!ff'lJ~1~"l lH'nu lHl~ VUIH'I:; l'11'n'lJ'\rf1l~ vw 1~vm'Yi l:;nu 

rYf1~ 1m 1m'il'VlVlf1'lcr'f1{1'11'il'f1I~ tI'\...Il¢i'l11f11'i'Vl~ M~ ~~fl',jfhu 111u.iF\ii'l~ln'U l~fiClvl¢i' 
.. u 

• 

I'l'ilhuf) 

" 11 '" 1" " .. '1 . 1 1'" '" ff'l"11!1'i~~1 I) 'Uf)l',jffUUfflll..l 'I1t'\Jlf1'O'lJl'f1Cl ~VeJ1U1Vml1Jff:;mll u f)1',j 'If'i(1ff1Um 

'IJCl'lNe31'U1Vf)1'l"l1~Cl~11 i'~1t11J11tJ'i:;om~8 hh~ vU~fI'l..I6il'thvrWJl..I1 f1l'i 1 ~flCllJYi11'f1B{ 
~ .. .. 

~ 'V 3.1 0 ..:::t io' .... Ior::.~.o. ,.:,t, 

11 ft:; internet ! 'Vi eJ f11',j i'l'U fillll ft :;'Vl1'i lt1~ l'U lJf11'i'll tl1Vl1 () ~U{]U'f1 ll1'i I u 'Vi 1:; ffl'\J llfllJ 

;11'Vl V1 It n:;lHrrnf uiilj~'\J lrl'QtJm Wf11'HlmHH 'lJV1VnV'l ftlj flU~ V-1~1~WOff1'i U~~ 

l1il''lffeJ 1 Hllvu ~ljffOtlilll'l'VieJff)Ji'l1'l"~I.I:;m:;~u 1nflt~1'I';11 fl',j .:)f11'W oU.:)'liU'VlH1'1flf11'i 

"'" . 1 " 41 .d!!II .,g c::: 0 to.'..:i ""';:,d .p t 

l'I'i VlJOUuu:;muC1:; 11 f11~ '(Y'U 1Jffll'WI'VifJ! ~lfl'OlJ 1 flt'lJl~flU Of11 n '1ffOl:ll'VlClUlln1t'lf'U 

lJ'I111'VlVliiVlJl'lfl'1'i 'I1~eJlJlf11'Vl{nAv'J l'1fllU lm"L~v~ ~.:)~~·hu lJl$lCl~L~[JfhHlilVf! ~lJl11 
1u f) m~w 'Vllwih 1 tJ ftOlJ ll1oil..ll ff11ufl:;1'U CllVi~ 6 ~ 1,!'U '11 ~fl~'f1 'i if UU111i1~ 1 eJfl1ff111 ~lj 

1" " ., 1 1" d .I 1 ".. , '" 1 1 ., 1'" '" ~ 0 .,; 'J1V ~WeJVlJ i:1f11ft flI'WUff~'lJW Un:; rli'l'lIlJl'il1JIIUrl'i 1.J HnVl..I nfllfW~'Vl~ 2 fJllI1eJ'Vl 
~ ~ 

liJU~U'I'P fl'U ~ l'i 4'lClQillv11l1 m ~f11'i'Vi'l" :;'i1'lf~1~ "I fflJl~ 1)l1'J:;l'Vll'd'mHlrll"l ftV11J1J'i lJ 
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'J1'lifllJlj lJi'r ,)fltl't.Hn~m11J')htJlH~illl'C1:;!l(jmU~(Jw fl111Jr~.:In\m(jd\'tn~'\111.:11 'J .:I!~ tJ'U , ~ ~ 

lii~ fl111J1 ~illJ 1tJ~fl111Jri'lJVl'U 1h ~'\111~'l.!fl (j 1m' '\.J h .:Il~ u'U 1i1.:1 nft 11111'1.1 il ~1.:1 ~ 

• lJi'Vl U l(JllJ N ~ flli1\J l-H fl ~ 1'lilfll'J nl~U1tyty-11 '11~ ~l'IlJm ~ 6ff1lJ1'J (] I!JI! M l'U Ji'1'U '1'1 ~fl~m '1Ji' 

Ii1 ~JlJ '\1 f{ n~~':i ~ ~ l~ 'U 11 ~fl"il~'J ~tl1f1''\.J' \lff111i'tJfl11'li1fl1':i'l11~${,\J1'\'1{l1fl'lff'fl{~~ il Q 

~ll...n'UueJtJl'U h .:I1~V\J 

• ~~1\J1{Jfll':i 17 ~1~U1..J.'U1~vi1\.J1,j'1 h,\Hifl'tJ'm!1h.m~1~~'Olflfll':i~1lJtJ'J::;'l1lJ~ ffl'l'l1 

• 'l.n:rvi llmj'l h,\Hiflff'flnJlfl~U ~llflm'JtHI'l..ImlJfI'J~!~'Ui'i«1'1 lu'I'I f{flff'fl':i 'l..I1·rvhuiifl111J 
~ ~ ~ 

lfla';~ti'Uflt ~11h.n1 ff'fl~ 1):;'I1'J1'U1ilm':i 1~ vu rmfffl\J Ui.'l~'I1'J 1'l..111ii fll':i 11 V'U fll'J ffil'U ~ 
" " .,. 1"" '" '" "''' 1 " ., • 1 ' J ,d ~ "1" I !'lJlJ'lJ'IH1Vl1 m:;jl':iv'Um~'flil':iil'JU ~!lU1fl'fl1JlVll flHfll'J'fl 1.:1"1 l..I1mn..l 'Ul~'\11\.Jn!'fl lJ 

... ,(., .;.- _!l:I '" ~ 1" 1 ... 
tH!fl'flf11'Jrufll':il',lU'Uf11'JffilU'VlI!JUVI .. rYnl'l\llJUl9i~ 'lI';f::;'l..I'U video conference 'Uf11':i\l'flfll1 

!~VUfll',l fffl\J hWH~lU1tJfll11Hl~m .. mi.'llVvi1uJi'il~fllmrU l-Hf1'J m::;m! n lurm lA'r'U 
~ ~ 

'Vl'U fl1'Jffm,l 11 U fl:jif:hl~ fll'1f fI ':i t! 1f111lJflJ 11.j{fi'l..l1.! mj Vlllli.'l :::Vl\llJU l'l{lJ 'liU 'hj 1 'J5rri il fl1'l 
q "'IJ ""' 

" 'tli' 'Ul@J fll'JfYfl'!;l1'\Jfl ~'fl\.Jl vi TUU 

• 'l..Il·rvhu ~l,j' ll'O11'11 f1fltJ''fl 'Jdiil~il'lhvL'I'I ih)i'l~ lu gu 'I'P flU m'J l,rfYmn~ il 1 ~ilfl ftUm 

VlVlJ'U 1Vi'fl~~Ul!i.1:::lim~ m.ll-'iil 't'tl 

• 'l..IHvi1U~1~~lJlr'U~1!!l1tl~lmJ1Ji'th::;lJlru 4 !~il'I.J~lhh,j'lhmin{j'fl'jiiltw 
• tfftHll'1fiifll'J'tl';f::;'trlfflJ'lh.J11t., f1flff~'J~f'f'\.JuI1Vh~(ilJU lJi'1tJ 

~ " '" 

• ffU'Uff\.jU 1,.r~1lJl,j'lflmlJ!'hlJn\lm'llJ~ ,)~~'U1u 1flHfll'JlJl'flMI'fl 1'flUfll~'\11~11~dj 
,( , ,,~ ... '" 1 1 ., }' 

U'J::: It1'li'U'flflflt:r:;iilUll~~Ufll'JV'U '\.J 'j~I'lV'U~l1V 

• ilUW11'l Mfl'Jl ,j'llJlfYfl'l;l1~m111'VlU1~t1fflUfl7U'Vl'J1h~I1J\Jt1fll 1 l~tJ'\.m~ ~ lUfIlflqAf il\J 
'II tJ ""-I 'I,) 

1 ~ V 1-11' 1'111lJ ff::;~nflfi'U i'll~L.fi llJlffflld 1'1 fltHh~ILfl::;,jf'llfl1'J 'Ihnu ~ 1 'l' ~ L~ VUll"!:l11fl t ~~u 
ihm! 1~l! 'VIU 1u'J51~fIlfl q~f fll.l ii~UU'~!:L 1Ju'lb~iJ~t VI tJlJU~~U ~lU tl.l 'l'\Jil ~ 1 'J ~Ll fJU ~~il~ 

vi 11-WU ~ 1U 6~ 

• 'l..I1~ h~L~{lU li>i'i~,.., ftfl~ml,r~'J~fl'l..l.:nur'llH~'lffltl'\fil~fI'l1~{Jiifll'.itn)fl't,jl'h IflHfll'SLY;fl 

" .6. 1" I .. " ''t'.. " I'" "Ill '1 ' '" ., " '1 '''1" I ' 'VIfl ~(ll.l lJI'J lJU ~!!~ lJlJfl1'JlJ'J::;UJ'UUi.1::fll'HLfll'lJ fl'l 'l..I1~U'lHfl11fl1'Hl'.i::;~U 'K lJ'S 111 

" U f1:::U':i :::!ill.l '1'1 if ~ fll'S"fl1J'JlJ'.i llJl1~fl ",jtJ~ !:Lilu fll'j, .j{~tJ rmu «(]lU) 

, , 
"I a'", 1!l1 jl '" " "'... "', '1 OJ 1 1 9. fldl]J1J1:!:'ff.:jfll'1~:!: 11~!mUd'\JO.:jfl'lJ"H'lflilIi11lJ'ffTW1d1J t!m1'WWlt!1f1~ t! flHfll'J 

lW~ t!tlfllf1Hfll'Jlt! 1'J.:jb~(Jt! 

• ilV1nl,rfl~ ~ffrnI11lJ'\1i1fli!fI'.iri~Ni.'Ifll'Jl~fJU h1'h ~ll vu9\'Uft ~fl'fl'1fliJ l'11~iifll'l''lJ(ll(lNf1 hf 

fl!~1lJ h ~ll VUlJlfl~'\.J m'Jijf)1'JVll'l..l1~~~'l..I1~tJ~l~~l,rL'HUN(j 't~~'flI~U1Jlfl~'\.J ~{)~f)1'J 
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ilil n !!~nm.J I1UilI:J1f1 1 r1~I~UU 'l'Jnfl'U lutw~ 1lJf1~lJVll'!.h"~ Iv'lfu1 ,.yii\n~ il ~~'U m1~nff~~ 
m llJiifJ ru fi l'\lil ~ l'lul9la 'l[lJ'lfW 

• m~iiOl';lilm$iilUf1~~liluiHrl'l 'hrm":::;mJ n 1Ulill'l1lJ1U'\J~NlHif1'rI'l';l l]Jrn~ilm~lhfJ 1m..! 'hJ 

1';1 1Ci tI'W~w 1 'W 'J:r,.d1~~Yi1fll'Jftf1milQ 
~ 

• il(J 1ft lrf~ m~illH~11 (J'W lrihnm1 (JUlJ 1ftf111'W ilU1 n 1 r1'~fHft l'H1 tI'W f1'1(J1'll!!(l~~8;jfi1d 
" 

-WI'lJU nifJ1~Ulilul1"'n~mlJ1',jmll;lUlJ1ffr1~ 1 A'J 1ftld-Wl'lJlJ 1Yi'fJ-1~'U l~l~ill:h~ i)tHl1~ il~i:i 

lAd ~ftT:i ht11Lnl'l~u 1'W~il~~U Ill1 'l11v1M1UlfJ-1 t119lJi'il-1ri-1ff(llHrluum1 fJ'I.j ImmH 

• il U1Fl 1 ..rfl'i~l tI'W iJ ftl'lff1lJl'H1Vi'1'lJ'W 1\1 flFlffl'l';l im~ 1:; MIL 1:ltth~liJUl1 fI Fl ffl'lHIfJ ~11,j 1:l::::'lh ~ 
" 'IU " 

41J'\Jil1 h ~i1t1'W 1$1 l~mff1lJ1YJ1lJfifl'l1Nl'il'Ul1f1f1fJlil'J lr1'iJi1\il ff1lJ1HltiJVUlI '" flQ"\il',j\j'JUl 1 

Old l! n::::~ 1lJil 11 fI',j dlJ fiuft'WVfl'vh Vi' I'lJW 1 1$1 
" " 

" 
\jdil.llFll'S 1 r1' Yiln II m'J1I it.! ftilTI'III~ 1 li'W lrlH flU il\i ~mr~ui':h Fl1~fffl~1~l'W1~1 

Old fft1111fH1 Fl'S ::::YlU ~1~1 ~ il '1[11 'Ill'! lI1IilfflJU 1 vn 

• rl Wli11.:jrl t:~1 tI'WiJ ff~llria iI 'I.J f1 1';1 Rml 1Uli'1ff1lJl'J t:l ~ILn ~ fll fl'i ~ 11Ul! (l~ 111..1 I'i llJ 111 fJ1f1'lftl'l { 

1" ."J v " ~ ~" ~ " 1 '" ~" I'lrf1:lI'l'llU ff1lJnt:l~Hlnfl1'JlI~l1iln'VlV1f1'lft\il'ilLnti1a-:jrlillJinl~ilnfJ~ HI'W'W IA ilfJ1f1 
" 

1"1 .. ..... 1" ~"" J ~." d '~".I 1" 11'· i1 flHfll'ilJfl11lJI'HlI'Wil1IYiil l1Ad Ifl'SlJ1n'lm 1.JfIldtlWnlit l~lJ';It W])'Ullntlit ~lYl1 
" " 

1m ri ~l~ fJU f '\Jil1 'l[lJ'lflJ It{ 

• atlln It{fUfl11lJi":w!l1 ~ilYl11t{ n.l~il l1'I!~fff) u1:l:::;wmn'H1Hi'lflfll'S \llFllJlT1i'VlfJlfiu~ 

1"1 ., d 1 1 d 1" "'" , " .. ft11J1'St:l 'If t.lFll';llff'ilJFll'i1'SUlJFl1'JftfJU U HldfJU ~m)l1 CIllJ'OlFlf';11'iUU'I1'l11111f';1I'WU 

flilU'Il\:a1'l ~ U~ l~f.l1'O lf1!1ut.!U1Fl nYiU1UllJ ll1'nlft~ iIlUft::::ilii1JlfJ h1'l ~h i'I11lfl11lJf~17U'W 
~ .~". 1'" '</'.1 .. 1"''''.,'' ... , d • 'l· t ..... eJ1UU:::: IlJ IflU11J1 '])' IMm..JUI'lFlUl'O::lJ'l:::;QFlI'l i1 'If I~Fll1 IHt'lfJU'fHl lJl~'il~~I'ifJUeJ1'O 

lJe.J1111!'l1uuft:::: 11111;' hln111lJ~il..Jlj fJ'I..IU1Fl1U(l~ hi i li'u 1 '1 tll.ff m'lftElUl'll'S UW tift l'S 

tI';I:::; Fle.J'lJ'lhU"ffilt.l Ilft::1'l ~~I~U iJ ff'flm'mWIL~~ Wflffl'll'K ci ,if1ln 'S ~l~ fJt..! him'l Inu 11 
ItJU 'IltJ 'lri1'W if 1115 f1f!'fl ';I n1Iililtl';l::::"ff .:jtlU ft:::; flU! fflJU~ '\I il1 ~Ij (.IU ~i''fU \lU ~ Uft1 

• eJ(.I1Fl 1-HilmnYfJUfll'lt:lUeJlJeJ1111-:i l~eJ ~\lln'l.Jl'l11~,j1t..!ill\ilq~'I.JlJ1n mil]Ji;]'tlfl1dtlu E1lJ 

eJ lm'l~flml iltllnll1'fl1, ~t1JUUi1lilffllJl'ltlVi'l'lJlJ 1fjil.lmYi,]),11,jl'W nillf-lClNfi'fl 'lJtI~'; e1~'W 

lti'lJ1FltW eJ tl1Fl1-HIUfll eJ mffi-H fl1, ~Uf:i~11tl1t{1 ~hfff1111~ al tl~ Fl ilVlfl 111flt~liluiJff'fl 
!~ (.IU tlYlfliJflFl1';1 Yi 11 fl'l ~'llU ~'I'1t1lfl'l"ffl'l1i 111)101 !'I1fliJflllJfI1d 1 .ffr.Jtl n'i or Fll'i fftlUFll'S 

IJUU fUn:;ri1U'I'lr.J~ 111um:f VUllft::::l~ilUI'l'~1Uf)t.I 

• ilfJlft 1 ,rfl~~L tluu ff'fl'fl'i :;1111' Fl it..! 0l'S 'lhmi1~il '\JtHI~m.J fl!~fi't1 ;jVll~ 11.J!ll1t..!' 'W i'l~tlfli11fl 

q'fl~Yi 1Flfl 'S ${ e ~I .fIllJ ll:f VlJ ~lJlIllYlUlfifJft'1'W fl~'Uml1 'l1'lJ .. " 
• fJulf11,rijFlldluU~~fll1JNft'Vlf1ilileh~~el1jfJ~ 1m l~ffllJn t:lm::Ii''U,f~~ l~ UU!tn~~tJ~"" l'S 

r t "'\I '" 

1 ,r~lJI'i 1Uft:;Il"ff~1 f11dYiltJ-:i:; lu'lfu,j E1'1[lJ'lft.lf)~1'l (lflfll1f11 lLft:::;! HuJI1VtiUFllJ ~ "JI~'Ou 

'1'11 ~ 1'1'1 fJ1f1'lftlil fnUl'O:::: iM!1 fJU it{ r.Ju~fmmf~ 1 \I'll il~N!~ fJ'UUC11:1 ~e11U 11l~Vi'\ilJ'U 1fl'i it{ 
"" " 
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lHt flq'IIl'l ~l!Kdlll'i a U1fl l~t~lJ 11..1 ri·Jt.l 'lJtJ~fIl'l f{fHJf1TVI";B~~'U1Jl'lh(l;)l{J BTYll'ti'U fIl'l 'lJU 

1'I11Ui llJii tJ '\I11'1fi' 1'U 1'\11 (J 1m 1] 1flVl tl ~~'Ul ~w U ltnmJI'I 'r~!i u ~ fl:t~! ~w11 frill 
• aUlfl l-li'ttllilt'l i1flq'lIllflft1Wl'U iflt'li''Ui'Yl'IJ11'li1~Wth'l 

• fll:i 1 rihlflli:'ffl ~v\i:'fUW 11.11 Hl~ uwv\ 'llil'lib ~!~ uw lulftHfllHlllJVj:i::;'.i 1'li~1~ "1 ~l'l 
I'd en 'iJlfl'U1~ 1 'l ~l~ uW~tJ~fIl'.ifl11lJ'li·;l1.Jlt'I ~tJ hml'.i~Wn..11I'lt 

1 0, 'J~'fi'lJfll1lJ'VW h lw fll1 'l.h:::;tih.JmllJ~llJnfl'Uthlm~ttl'WiHl\Ol '1 'WWi'l'Wfll11J~1'l11fll',j 
~ ~ 

~1,* lWfll'.i""tJ'W 

• rilW1JlflljmllJVjBhB~ltn::;I'l'U + llilm,jlu'll!t:)u'llil'llf1~"uh'll~uw Ol'l!!i'YI'Htltlflluv\ 

,j '.i::; 'lilJ fll 'll~ W v\U1 filll'l11 ~1'Jj 1fl n l,fn'Um 'U 1'1 f1'U fll'li lmhfi 'iJfl'.i'.i lJ 1']j1 fll'll 'U . ~ 

h'lI~U'U fll'.i'Vh IftH~1'U1'1'1Ulf'flMlf~lJ']j'U 

• 'Ul'l h '11~ v'Uft '11fllll!'I1t.i fIl'lI,j~v'Uu,j,mJfl'lfl'lv\d~h.JijfrmJ1fl~'U 'Ul'lfl'U~lflmtJ'UfI'U:UIi1~'U 
'" 

~::>I 1 y .f = 1 .,; -1 .f ~ ~.t y 1 
\l)U1B'If1llJlil 1]fllN'lJt.i i'Y1lJ1HI!i'Y'UUf111lJfllil W'I'1lJ'.i::'l1lJlJlfl'lJ'U 'lll'lflt.JfWI 11'IJ'W l'lJl 'iJ 

.dt I 1.1 ClJ I .. I..... OV ~~ 
! '.i fl ~ \l) 1'1'1 ~ 1U 'IJ'W'W 'U1llJ'l'UlillA 'lJ W:lJ1fl 

• m ~l ~'W ij «Ill'll 1·1 f1'W~en(JlJ1flUi:1::.jil ~ '1M'UYmfln,j'.i::djt.!'l::;~'ll,jl'Wf1i:11'l ld B'I 'iJlfl'lJ11il 
~ . 

fll'l'VHJ1U1lJf1Yl'l1l'11U'll1~fIl'l,ji''U,j1 '1'K!ti't1l~ ~'VIlilll'VIt.! ~,jfl'.if:Ul!jBlrr~~'lJllilm(J l,jml.ff 

l'U fll';i VlWl'W 11 ';j ~ l~ UlH! i:1::VlI'lJ'U 1 fll'H5 UW fll'iftB'U 119l m i 'Wl(Jl1'Ul 'I flU n i;)f 1J N i:1 fl1'i 
~ . 

,j'i ::;tij t.! 'i ::1'i1J,j TW fl i:1 1'1 I 'liu il 'U 1 t.! i1 mltl!:: 'lJ llil fl11lJ'i B 'll fI B'll lu fll'i'~hntJ 

• f1t;~1 ~'Wi'i «Iil'll l'lflUh1' ~Bf1A!l1U'VI1'11'lilfll'i~ ljrilt.!·lhu~fll'\..!1fJfll'i 1. ~l~ (JU l;)lJ lfl 

lli1 til '\l. 'Vi 1::;~ fill::;;) l'U,j B,j~ fl1';j 

• i'Yfllilflli'fl'lil'll~B 10 IW::ril'UlJlflc1l1t.lfl1'H"Blmy"\..In:~'ll + lif111lJltll1ll1rit'rfll~U'U~ 1J1~ 

fl'wiirmVlI'l!'!..!lfl'J ~'U1Ufll'H"i)t.lllil(JHflBlJVl111lel{'til(JrrBt.!I'ti'U fll'.il~ (J'Ui'iJlfl web Im~ 

fll';j l.ji~flfll'l rrm.H·i1'U l,jnlfl'llJ power point 'll Hfl'U~ljf111lJm:r1il1'Ufll';j ftfl'UlJlflll~'Il1f1 

fll1lJ f '\111 ~ 1'1'1 U 1ft 'mlil{!l9l~ B ~ lJ 1 M 'U 1'1'1 U lf1'l i:'f1l f,j'i 1 fl!) il 1:I'B t.! 1'1'1 (Jlf1'l i:'fl'lfMVi ~'U 'll 1 'I 

.. 4 1 ill Q..-"'t '"'" 0' J .d 1 ,,~ .. 
fI 'W lJ!l 'U lf11il 'Ii l.H1Ci:: l1ifll'i ffti'U 1'1'1 V lf1'l i:'f1l'l lJlfl 'lJ'U 'll 1 ~ flU lJfll'JlJ B'll '11U m~ fll'HI'U 

. 1"" 1 ,d '1,1 '1 y .. .f 'I'll'll'!..! t.lHfl'lI'Wll '!..!'l::Hl1'l'l'l1lt.! !lJti1J'llJ 1il1'l'll'U 

• 'Ul~flU rrllJ1'ltli'YeJt.J hfU' flIl(Juijfl11lJillC1:;'I!m~(J'UffllJ1'i(1 '1,jI1'1i~'Ii'uti'1J 17 ~ll(JUtlJ'1 '1~ 

• 'Ul~f1U~i)~.::~'ll,jlUfltn~~Bl;J ;J::;~l(J'VIeJli1 t$i''1,j~I'Vh~fI1'i 'lJll'lmllJm::VleJjeJ~lJ tUfll. 
OJ 

• 
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• ri1'UlJlm'lfl 1 Hl~ tJ'Um{jv'Ufi'UfifJllfm1J'lfla;~t1'U!l1lieru.yhr fJ-3 

• rll'l-1~'UAt i'UwTl'lJl~fI'W~1J'UlJlhnj'l!l~~ flFl \l~~lU 1 V'W~fJ111ijn11lJllf'U1!nI'11ii l~!~mr VtJ 

ll~'lJ l~fI'Uf\n~1ifJlfttJ~?1 'lhV!l1 ~fJl~fJ'W~11N1U tWJUu:;t11m~ ~Fll m -3~l'Uillmfntr91{ 1I1fl 

01 ifd ~ "0 '''!II 
1J 'l":; tr'lJ f)l'j ru 'V191 'U I A'V11VUU ?l1'lJl~ 

" 
• 'lJ l~A1.Ji"l4''U! 1'U fI 'l" fJ'UI'I t' 1~niJ~,.., 1'1'11 111' 'U l~ flf ~~'I.J ii,j'~ ~ 1'U 1 ~'hil~ lJ~ n 011111:; III fi V tJ 1 ~ 

!lftA~m11J" TiJiio t1'U NtU1J1flUn 'lJl~A'Ul1J'UfllJl~HJ ~A,r uv l1ifiouliff.:jfllJ~~A!HlifJU \l1~ 
~ ~ " 

• 'j/ I. 

13, fll'j 1111 VlJ!YiVlJmVlru'Wu itA 1 'W 'Hlfll,'['mUnlJfl'jfl'Wfl'WYi!o\illJl'hH~£nn'W 11~0 1mi' 
IlJ <U \t iii 

n'W(~l (t'0'W1'li11flli't~ (J'ltl'W ~'l~) Ubl'~'1fl11lJU~fl~1'l~m{jofl11 U~~~OVfl11 

• fI t~d~h.Jij ft~ lUlHi fl,!~l'~;i ri1U lJl on '" nfl t:ll:; mi' 1tJnu nUfI ~ flU tu '1 ~Ufl fl~ 1 ~ii1~ n~lJfi'U 
~ ''1 t 91 I I ~ d..c::!: 1 o;a.. " 

?I Oll ru::;L i1 ~ 1::; '\J 0 ~Ll'fl ~:; fI'U 'W LLVI f1::; ~llJ rll~ ~u fl'U n fJ 11l 1J fl111JUrlnI9l1.:j flU 'lJ 1-3 

• 'lJl~fI'U ~fl1 \J \J :;I'!'1'il fJ fli1f1 ~~~lJ~ Ill-wI'lJ'U W1U!f.l ~iivl 'lJl~ flU nn fll1~ ~tl1tlT'U 0 ni lA ~ ~t'U 
'1 'I .. oJ:'1 do I" !II 0 

U !HI'HJU 'lJl~fI'WmlJU'l'llJ'jflfl1ml~~Ul'l11J'lf'U 

'Ii 11tr1';l hiD ~~altntJnl'i h ~11 vu Lli'1~tl lflt~I1J'Wvih1'lh:.Il'UoQ~ h ~l~uurmll ,j'fJlJ C1 

~~ latJ~fh:;; lllo~ In 11 tJ'Wlll1 tllA'ii lU 1tJf)l';l h ~1~tJU 1'. l'lJt!fJ ~l1 ~ m'l'm ~ i~H \It..d~ \l::; 
" " 

n:;~nfl~flf)l'j'U~l!l'J ~l'W-WI'lJUlm 1u h~I~U'W 
" 

, , 
!V I ~ "n I ~ ~ 31 ~.::I'I ]I !V d 

\l:;U U Vflll IU fl ~ \llnf;jlJ nfl.fJ~'Wm'j U'Wl'UUfll'lI'J UUll L'H ~n'\Jo.,:jVlUftllJ1HI trO'lJl'llln tJU 

1Jl!lilltJlftm1J'U""~fl111tY 

4.3.2 'jltN1WH'lm 'jfflJf1l1:ltlrUm~m.I'Ufl'lm 1 u mlflbl'A'.i 
" " 

.ufl:U~~ eJ itl ri!~w·H'I \} lflfllHYlJillllW Ufl!5 U'W'U 0'1 fl'J i 'W 11" flMn ~1'U1U 14 
" " ~ 

1'j 'li1 (J'U~ ~ f1~ l1.u\:Jf)'W H~~~fJlmt1 'j~fleJlJ!~lJl~lJ~U f1!1 (J'W i,$;'AOlJUlJlJbl'OlJ()1:U~1!fl11~Ml\Ow 
" 
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U lfWll j H N -n tl1 'j 11 'j ::aiJt.ml 1'1 VI A ~ 01 'Vl tJ lf1'l"il'1'I {'U o·n! fl 11 EJ'W 'U fl 'I fl ';i ~ ~ ~ 'W i! ffl'll"l ~ 
" 

fllVi N'W lfl 'lJ' vnrht! flb1 tJ'Wlhul'lflA~Olml1f1'l"il'I'I{'l 'W'j~l"llJlhufl-n l~ l~tJii~wH ~tJ 2.67 

Irl u~ 'iJ 1 j Ull~ 'iJ 1'1 VI w~ 01'VltJ lf1'l"il'1'I {ill'W ';i 1111 ~ 'W ';i 1 E.I~ Otllfll1J~ lJ 11 t! fll1 tJ'U lJl \) 1'1 f1A~ 0 

l'VltJ 1 fl'l "il'1'I {VOL 'W'j~1"l'U1I 1 fl lJ~l m ~m~li 11~ 3 .51-4.50 ~hJ;;m1ltll1J ~11l'l'U lfl~ 111'lJ'fllJ'l'l Nl'U 
'" 

fl ~ 11! 'W 'J 1 ~ iJ flb f1 ~ 1] lY 'Ii 1 ~ ifH d; ~ '1 'W fill 'lJ fl ifH"il'lJ V 'iJ ~ u'U li fl N ft fll j 'Vl ~ r:HI -3 '1 'Ii~ ~ mJ ft fl'i) 1 fl VI 'W g 'U '1 

!~U'iJ~ "lfll~'W~ff'W hi Hft~'l 'Wfll';i,jfi'l1A~~tl-3t~rnn'Ui)'lVl'U'I1it-3'Vl';il'U N-n '1 'Wflnl1fiu~m;'lV1'W g'W hi 
o~~ o"'9~"" 
'iJll'U'Wl'lfl-3'Vll't)fl ~ 111 ffEJ!1i:n 

• 'th~vr'IJh~flr(ff)'UI~'Ufi'Uw~ '1.h~1:N~W'llJl!~lhrVl~ fr?:limllJi~fJ'lJfhmlJ'lli'tCl'lJfJ 
trlrrw tlt~ tJ'UtlllJ '\tll1,r1~'Wfl'U'lh~if'l!fll'1 fl~!tJ'UfI'Uln'l tt'U~"'h 1,r'\1 fll~ tJ'Ufll'U'HU'IfffJ 

• 

.,:, ';~'''1~''''9d.f .~,,~ .J'l" ::1 mCl'fJ'WI'HnVl ~lJ!"ll1 11 ~m'll11'il~"ll'W 'I'll !mlT'Uill'V'IlJlfl'\J'U ~l'1~HHI~ ~8'IJlJtuHl !l(1::; 
~ u • 

th'hJH1'W;i~'th::;h)'Ulli' li'U fl1Jtl~flrrfl ~tJ;lf1Wl 

• fl",j~'11'ilrHl'U~ li!iff)~ Ul'1f1i~f)l'illi~l,hh(Jlf1 'VI?1I~lUfl~~ n!flu'lifi8UliCl'~I'Vh'l'i 
" " . 

11 fl lIl'lflf~ fl'fJmw 'lliiH fJfl1C1'fifl~llJ~·n11l1rf11J t~ mail! rifJ Ul~fl f ~l~fl (Jll11fl~ 
~ . 

fI::;t~(JfllJlfl 'llit·lh 111 Ul'lflf" 'h.il;h hlf1lEJl'Vifl~~?1 

• iJfll'~ HmllJVllll'wfhlfll'imoU'fJlJfI lifJtlmtlrUfl::;~fJf11':i Cl'fJ'U~ l:hrW'IfffJlJ lTl~i'UWl " . 
lJl1,r JJfll':i Cl'fJ'W'UfJfl'illfl~m'U'\1'W"fffJ u~m1J Hfl'UncrfJl.! lvW lliJJ~fJllfl~ llilfl(J111' 

" 

3. fl nl1'J:::liJ'W fI11lJffllJl'j('l~U.:lVl~ 1 Ufll'Ufll':i111''Uii'111-n:::9i1Vtl1 ftmlm~ tJ\J 

• mui''iJvh i~l~ 1ll1,1::;il(JmtimlflilfJ'1.J'Vlflfl'U i'uVI'Im1lJflflL..1'U tlflmHlfl'\ tJ''I'lll:Y1\.1 " . " 
'H OfJlJ l:inl'i l,rt! fll~ fJ'1...ItlMI(U 'ltJ'l'Wl\HhfiOJl'il~ '1 'hjl,r I'1flli''W 1,j(l11~ (J\j ;11'{1 U1 

" u 

ffllJl'itltltJflii'W~H{ !l~~lfl~fJ 1'W flTH~ (J'W 

• linl'i {iflumHlfll1/fll':ifJm'IJ'I'lfllJ lifll'i~?1 n1Jfl'l'''ilJ l'\'llJlfflCl'~{U~u~'lJ ntJ(J~ufl . 
!'I'l 'i 1::; 'II lfl ~fJ 'IJ l .. d Hl~ fJl.lU'I '1.UJJ fll':i~?1 fJ lJlfll ~ ~ frDmlJ/vrft'Uf1flldl~ f1 H 'l.\tlu 
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4. U'j ~tih..Jfll'j >ij\'lftmY'Hn\'l~m/h.ni't1~~'W 

• ft.fll'WU 1~~r.J:lJ '1:wfir.J.:j~w ri":lt.l hHU tltl~Ulfir.Jnt'IJ1r.J1n1fl'ff'IJ 1V iinnlJ'lf"Wi'.i fl'IJ iiw'lf 

• 

• 

~ 

'I.JJ 'HJlf1lfl'~ ~ A'U l~l'il.:j '1 ~tl~lJ'I11! ~'U~'I11m',jLnEJll',j '1111'11' tl ltllfl'f r.J'\.J 'f1tJtllfl'~ 

1..1 ~ tl'bJftB vii 1milvih.Jl',lllft 'IJ l~!lri~ fttlwfi' l~ 111ft:: B1fl !'I1',jl::l~n '1 U~ hj&u 

U'IJ'lJ0VN~~ 'lJl~tll',j~mHBlhlff 
'II 

1 ~ ..::. d ~ 0 if !II :Y 'JJ 
fl~ft0'U 'Hl'UW~llft~-lfl'JllJfl~l'HU ll~l'l1mlJ tnlJtlltll'.i v ft0W'WBtll1 B-l h1ffr.JAflM~ 

n'lJl~B ~~l~ v'U l,hr tllJ m.uth..! fluimi' ~ltlll ftllJ THn.bIJiJll tyty 1 h..lVl tl ~~u lJ11.h::Qn~ 

ft"B'U [iu 1ftl~lJ'Ufltr.J~lfl~r.J-l~mftl'u ll.JfiB.:j~l.J m'HH"lJ~'\.J1j«9111ufiB~~lJ 

iitll·H~m·.jf'Y1i''WtI1mlwVlr.J~al.J":hlhh:: lV'lfUtlUl~h !'li'WU'I~r.J~en.Jl.Jl'W'.i ~1 ~-l '\.h 

fi 'JllJ r~ 1ft! tJ'lJ r.J tl~,r 1l.J 

• NntllH'ii rm 'Nmllr.J::hll1v1lUlr.J ~ f11'i}jnl'Hrf l~m'J vltllfl'l'Um'.il~fJU~ ~ ii nn 

r(r.J1...I111fl~llft::UaU~ nm'ivhlf1H~ll..11'li'\.JnuvhnnA1EJ nwvhJ1Lft"11',jr( u~ 
'lJVIf1# ~n 11ifir.Jviirml:h~ \l , 

• iifmtJ'J::::&wf.lft~~ tl1',j1.h~aihjf111lJ1l1lJtll'JUaU~ 111I1!unl'.iftr.J'IJ fl~flt)flfttluhj 

Vlfl eltJ n'PlllJ~f1 ~ftr.Jl.J u~tll'n.htliJuf.lftfi11...l1UWlm1l1l.i 1.n' fl Bn<\Jr.Jftfl'IJfI'HI'IJf1LJlJ 

r.J r.J n<\Jfl ftr.J'lJL~fJln'IJ:r:llltJ '.it hlu~r.Jft0'IJiJtl tltl~'U tll'Hftl..l flf111lJflr1L11U fll',j flan 

,j'r.JftflUVltlll,]n'l11111'1l1lJltlrucvll11'm;uu'W Bltll'i 6iJfl~1"flftfl'IJ il.im .:j'l11"fl~l~ vw }j 

tll':1tJJ'tLiJur,m 1t1utll~ vulii Wtll~ fJU'Wr.J h UfllJVUUt'f1'U71lJ1Wtl1'.i lJVUtl1'i ft"t)'U 
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• ~ " "1' "1'" .d ~ ~ ,,~ "9 • lAfllllJ~ l1lJ mllJ~ Wl'llWA1~ '1 tnUlfi'IJfll'JVlI'H'H)'ll!(1:;; ll'l'J'lJmllJ~ IWftl';i:;;Al'l '1 

ftllJ nCl1.J lfllllJfhJ1<ii'lu;iA'l.h:;;hi\.1 fll'H~ UWfi'!Jfl~ ~flll~h'Ul1,r~~5 1m l:;;~l hi 
1<\i'11il (j'llJl';i ()(rJlJ '1';{ 

• '1';{ fllllJ f fll'J ft ~l flfl fil';i 1l~1'l \I fllllJ fil'lt ~u fi 1'J 'U U1VN C1 fllllJf~ LA elll'IJ1V 1 '11' t ~ elU 

~ d 
fllllJf1I'llt1'U 

• '1.;{VffiId:;;Vll\lfll1IllvlU 6\1flqId flf:U'f"lfYlff1l7 uC1:;;i'\llVlfYlft'fl7 tl~ftel'UI~Uln'IJ#\I'Hl'IJ 

.ij' l'lLL"flJ 5 ,., 11 '11'11 llJ fllllJf fi'IJ~ \I'HltJfi1ftl1J1'Hl'l'l 1 Ml <\i'11 ~1~Vlfi'IJ fll'j t~ vu f liT.l lJ 'll'1~ 
~ ~ 

~ Q..I d" I 

U C1:;; W1ivru li I'll ~ '1 

• fWlfi 1 'I1'iJ fll';i u" m t1~ u'W tll1lJ fil'l!iiu 1h:;; ff'IJfll'.l ur~ '1 #i' el el fllf'W~ 

91 ~ 
'YHJ--1f;l'U 

• fl~l1Juihel(h\l~~ In\l ffel'Wtrm~utJlu~~~~ '1 ~lJl'VllftVftC1:;;t'l1''l[lJ'liU ItJU~'hflcil~lu 
fll'JtlBlJ~\lll.l ~~.:] !1J'W~TrJth~ l'Ufll'.l Hfl11lJ~llJl·Hllufll'.l'W~'\.nf(o'l~1.I vill'11''ll'lJ'lfl.l 

~ ~Q;,i iJ.1 d ~ o.d& a,.. !V w 

ft:;; flll'llJflW~ 'ilfllJlfl'U'U ftau h"''Vl~'\HJ:dh..l'Vl 'Vll!flIdA'HYWell'l'fl'J mnnl.l 11'1t1nrW(01 

1'11' f11!1 'U:::thUn"lfifl'U Aa'IJllty""'~l~ '1 tUfll'j"'llfl'lTI1Ul~V1fi'IJ1JiilJtytylViel ~~t..I 
l,rfllllJ'illJlJan'IJ'I[lJ'lfu 

• fl'.l'IJ1~f1'Uaciu~1'U l'j\lI~VtJi~I·rh'1tl'V'l'IJtl::;'lflJ'lfU 'lJl\1flUfhtJl.I~'Ill'lin,rlu 
"U '\I "II-IlI 

9 "" 1 " ".. .. , "1' • fl~ !;J\9 ~at.l(j''4fi 'I1mllJ~1'l lJUtJlfll'JfftlU'11(11VtlUl,mJ1 'il~lU 

• tJ':i:::Vf'IJ1illl.l~lflt t1'Tum~u'U"'lHI'lValJrtJ~'1~M l'VlId rnnilllty11lfl1.iJ::::i''IJ'Vl\l 

• lU:l::;l,r<\i'ufi\9~~ }jUliUlffU~ 'll'alll1i1v~~'UV~fl~ ltJU~Ul m~~Vl1?1l11(1:1:!I'liJ5~"'1 
il~ \I h~ijllJ'fl'fll 

• flt'liv'!JulmllJf~t~ut.llt..1';i:~'!J'\Htyo,Jll 'I'llJlffelU'lftJtJlJlm'V'l'.il::;ltJUfll1lJfh1~ Ul 

~EllJl'l.h:fla'IJm'jftV'U f1t'IJ1~f1'U1,r'l'l11:'U'!J11I1fY".r~1C1V\I 'I'l1'lC1V\I~~~l.:] '1 ~trm~u'U 

'1J-iJflf.H.'~\J#i'l(JmltJci 1 

• 

• dhnI n"'~(JW\ilt1'UU~'11 hh~lljfl~~'111fl1'j'Lh.J.fltm':i~V~ Oll'U HI m':im 1'IJiJty'l1l1IEl ~ 

-Jm~u\J 
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• ~ • ~ " ""." 'I' ~ " '1 .. ".. '" d '1 " 9 ~lJtHJlfllt1flt.~l1'HJ'YIll1'W.l LlJ'V'lEJ II) tnmn IlmfllllJ'tc:1fl'UEJ.:jUflI'HlU l1fllllH'!'lJ III 

~ d .% 
~'fWlllJl~fllJln'lJ'W. 

• ltifll'Hn~fllulm&V1~t1flt~uuhiml'lJ m'V'l~ltfvmG'\:::lfltl~~f1lfiuhJ 'I.Jl1fl{1fl'; .. " ~ 
d 

'~I'll'n 

• fl Tl" c:1 f l1'1J J 'W 1 fl1 f1' h.1flTH ~ tJ'W 111' ft'4 mh(1'U 1Il HI'I'l fl il fll U flTH'!' EJ 'UTI 'Il1 iY a ~ 
" 1"w,," "" " "9 ~J' .. w~9"" 
~a.:jfn:i 11'UflIJtlUlJfll1lJ~fllUH'lJl LlllJlfltl1'lJ'U fllJl'lJV'U11'U1I,a I'll ultH1V 

• mfll'lii'l:::l1JVU1UV iiI'111lJ~UNI'l'lfaU fl1'j'V'l~ ~1nu fl1'lMll1lJl~ftlJ 
~ .. 

" .% flt.'tlJln'lJ'W • 
• fl'ti1fi1'Stlfu~':H'~;'nUWfl!~ UlJ ~flmlJiJty'l11'IJa1,:rfl!~ au W1L~a1'S n h.dJ\l~UlJ1Jl Hi' 

1 "'~ . 1 • W '" J' ~ 9 ,.K <1 _ I'" w.., .K 
'W'lrdfl1J'l~1.J11'W.~'\J'U nm..lft1 L'HlJ'Il'U lJfll':i1J!lU~lJlfl'\J'W 

• if.:) ltil~Ufi1~ ltl~m.mtlG'\1 

~ 1~"'d lrJ~w'" lrJ 
12. m'il~ l'I'WfH1tJ'W1JOflf1~ 1'f1l.!fH1tJm)~1JOflO~ 11 

• atllfll~fl':H)F;ft8'U~ti'UTU "1ltimJ1fll,1fl'l"lhv 
" OJ " 

• avlfl111flp1l1,.r~~rr~'I1fll'U 1t1l:11rr'IJflTI~ 
• aVlfll,.ri'mhtJ~rn'Ulfl\.Jj:Ul1ti~l'U 

" " 

I I J! Ii 

);1'O'I/IMn1Jiji1I'1~'\.JVi 1 Lmd'WVi 2lWrnlfl);1''f1jU~,m~ TIfll1ffmn 2546 ~tJQ-:jTIflnftmn 2548 1111 . . ., 
" " 11 ~i1'W ~ 1'W 1'W 17 1 1t'J 1'lf1 );1'111 11 flbY1 'll.fll'V'l1 111'IJO~tt~ ~::::'llj~!~ 'WI 'Wm::::1J1'Wfll'i ~'f1fll'H~ tJl.Jfllj • 
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;:! 
;i ;::I 

(OJ ;i II: r ~ (.J 
li!: ;l 

;l r -(1: r 
~~ 

~ c 
r '" ,~ I::;; :; ;:! II 
;tl r 

'7 li!: ~~ '" C ;:! ;:! --;::l C •• r c ~ 

I"l>: (:! 
(il (1: ;l r r ~~ '" "" 

-C C ,~ '7 -;J I::;; r 

ci10llJ 
r ;tl ;::I ;::I )$ 

-li!: 
;::I C li!: 

1111'1:j"l!1 :j"l!1 c )c (il (il ;:r 
(il (il '" fiVlI'I::U1JU c 

f;::I r r 
~ (1: li!: li!: :s: ." li!: (il c 

... 
1 lflJ..J '11:1 514 46-2 Lee i1 50% 40% 10% ~~\nrw'l1In~~ i1'Lii 

2 'ihilY1tn 'l1:t 561 46-3 Lab 111jj 'll1jj flI'fIulu.a- 100% ~~,nrw7iln~lJ 

3 'ihilViEn '11:t 522 47-1 Lee jj 20% 30% 30% 20% ~~,n rw'l1fn~ lJ ~H 

4 \hI~n,.{ 'l1:t 533 47-1 Lee 1I1jj 20% 30% 30% 20% ~~\rlru7ifn~lJ mil' 

5 U'ljj 'J1:t 514 47-2 Lee jj ... 
50% 40% 10% !i~\nrw7ifn~lJ i1'Lii J..J 

6 ~'11V1tn ')1:t 523 47-2 Lee 1IJjj 30% 30% 40% ji~\nru'l1fn~lJ jj,uu CD 

7 lmri')L1..l ')1:1 564 47-3 lab 'llJiJ 20% 40% 10% 20% 10% ~~\nrw'l1fn~J.J 

8 \hI~nl'f ')1:1 563 47-3 Lab 1I1jj 15% 75% 10% ti~\mu7ifn~J.J ~1~ 

9 -n<)lmn '11:1 561 46-3 Lab 1I1i:i 'llJjj 'ilultr.i'fl 100% ti~\n rworlfn~ lJ 

10 ~'11V1t.n '11:1 522 48-1 lee 111iJ 20% 30% 30% 20% ~~\rlrworlJn~lJ 

11 ilY16i'lL1..l 'l1:t 501 48-1 Lee 1I1jj 20% 30% 30% 10% 10% ~~\nru'l1fn~lJ 

12 VJ~nl'f '11:t533 48-1 Lee 'l1.jjj 20% 30% 30% 20% ~~lnru7ifn~J.J iJ"Lu 

13 ~'11¥ltn '11:t523 48-2 Lee llJiJ 30% 30% 40% !i~\nru'1'1In~:.J jjl'J:.I CD 

14 
... 

')1:1 514 48-2 Lee iJ 35% 35% 10% 10% 10% !i~,n rw'l1rn~:.J jjH lfllJ 

15 fl\olnrtlJ ')1:t 671 48-2 Lee 'llJiJ 60% 20% 20% 

16 ~~nl'f 'l1:t 563 48-3 Lab 1I1jJ 15% 75% 10% !i~,n rw7irn~J.J i:nu 

4.5 
q.I ~ ;p ~ od Q 1':1"=1. ..c::i I ~ 

4S 1 fll'J'IJ 'WVlfl'Utlfl'f1!'11 'Wll~~mllJ'\Il H'll'IHYI'I . .!'ff~ttl~~tlfl1'H'HJ'lJnl'HH)'W ~ lifl'ltl'J 'jlJ 

~m:~ 1'W gl-.!'l ~!~ tlloU tl~ fl1'J~ nrw 1'\1 tI ~~ 'U 1tI~~! '\J~ tI'W i'\J 'ill flfll'J~ 'J1 'il 'tHllJ~! -M lJ 'ff~ 'fflJ ~ 1U 'IJ j),n1 ftl'l 
" " 'ffllJl'nltY'JlIiJ'm.JTI 1 '\.nhwiJi~A~ij . .. 

, 
o,q , q 

'lHY VI 'j 'U 'YI 1 
Q 

iJrr~iHi1ul'W~~i'W 10 flU l'fltl~iJft~hjd~!!~lJtY~fflJ~lU 4 flU Atl Ul,UlfI1bl Otl;ijfl1 . 
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, " '3J ~ d D ~~ I d I .Q V d .d.,,:::1 v 
'Uilfl~!liUl!~~m1lJ'Vl'J ~'ill'\1fJ~U ffI'HfJ~l'lfJfll'JI'J fJU fll'J ffflU I'lfJfl 'ilfl'J'JJJII~~mU ilU"l 'VlLfifJl'\1fJ~ fll'J 

Vl'WJm'\lil~I'lUItl~~I1J~fJl.j 1'l.ll'lllJ~ 1J1uu~tJ 111 

lu'Uw~~u~I'lDfl5 'J1fJ 1J1w; 
m~f'I'ihm fff)~ ivwl'VitJui'fJ 'Ml!ffl'l'lfll'JlIu'VifloUmJ~~ 1~"l1 Ufll'JVl'WJU1'Ufl~I'l'l.!lm i~fJij . ~ 

fll'JlI U'Viflfll'J,y ~fll'J i1 fJU fll'Jfffl'l-l 'lJfl~I'l'WLtJ~~ i H!j flU fiilU~ 'il~!oU 1ftfll:ll!r1'l-! U ~1'l1 'l-Il'ni' flffl'l'J.n .. 
, ~ 

!t~tll 'WVl flfll'JVlWJU1'IJ01I'lUltJ'II:O fl lJ1lj fl'Wr1VlfJ1f'1'lffl'l11 'l-liHlflffl'l'Jij ~ flfll'J ,JlIfll'J Ij U'l-! fll'JffO'l-! .. .. 
• • ,.. • 'V 

'UtJ11'l'l-lltl ~ 1 'W i 'J ~Ij ITW i~uijmlJJI9hllj''Wl!~~mlJJi'~! 'il'W~ ml1 fl'l111VlfJ1f'1'lffl'l1li l~~H)'l-!lJlfl~ 'l-! 
"' '" ~ ~.d "'..,; ,J 

fll'Hl~fl 'ilfl'J'JJJ II"~ ! 'lfffDU{l~tVlfl'l-!f1fl1'JfftJh!Vl'limfl'l1mUlJlfl'\lU 

'W1Uf'I'lliu 'lfJJ 1 'il ii' fll:lWtflft lfl'\ltJ~UltJ!ft'lhf u~1J111ff~1iJ'l-!Vl m-mfll'Ji1 U'l-! h'\'liii'flft'I'l'Jlm~ 
'" q 'IJ 

• t "" 0' 
f-mf11'JU'J~!JJU'\Ifl~f1W1'ill'JU 

\-!1~{l'11~ WId'W tllluw1'W IrI'l-!~~)j~'W~lUVl1'11VltJ1f'1'lffI'l1lJl,j 11 lJ1li''l-!l1flVlWJ'W lf1l'J 
" .. 

Vll~f11'J!j tJ'W 1 UU~ {lttlfll'Jftfll:ll 1Pl~1I~ 1Jfll'Jftmn 2546li15lJIoU lftfll:l1 L'l-!'liii'flffl'l'J i¥lmltl"~111f11'J 
~ 

1~tJ\mU'1J PBL vhl~I'l'Wl~flN'Wf11'J~~lIfllltymlul~O~~l'l"l~fltJ1flr lhl~Lf)~f111lJmfl~m'il lJ1 

llmh.!\9l'Wm1'lufll'JAUfl1111'WlmtUl!ff'l-!'[lmh11~l..I'Jt'IJ'lJmh'lloUl'l'ilI!~tt:lfl~'[l'Ii'~I'il'W l')jlU'J'Ilmt .. 

, . 
1 ,'" '.~ "" 0 "I ~ 0'" ~ 'I ~ 

lJ lJ fll'J'Vll!!l'Wft'tffJJ~l'W 1'l1lJ'I'lU'l-It'l-l1 t'\1 'I'llIM ll..l fl~'il1fl'U1~f111lJ!'Ul ! 'ilU{ltfl l~ 

Q,.' ~ g.t I::t. d d Q.I Q,.I d~ ... 1 d)l.od Q.r I 

4.5.2 H'IJ'IJ'IJ'l-IVl fl'U flmU'\1 'l-IIflUlf1'IJflW "f1l:lWt'l'l'W'llJ'J ttl" 1fl'Ufl1r-ll'J tJ'l-!.fl1U'I1 Mr-ll'l-! fll'J . " 
Ij emf 'J 1fll'lfl~1~"1~ ~ft''[llHl~''t'J1Ul'lf1 in.,jm.J~u..im!ft'fl1YrW!mf11'J"tJfl'lu ii91!!~{ltfll..l 1 'l-I~nJ~ 11"1 

1'l1JJ~ H'ft'tJ'l-I l~a 'I lfll'll mttll 'l-Ifll'HtJ~ fJ'l-Iu'l.lM '1111 MU ~l'llJi'ml'IJ.u fltifllllu'IJfl'lN'mJl..Il~u1n1Jf11'J .. .. 
Vl' WJ'U l'IJO~l'll..lttJ~.fll tI'liii' 'I 'il1f1fll'Jft'tJ'lJlflr-l~llft 1 i~tlN'b1'flumfl'lil'1~ 'ilt hf' H'l~ (J'WtJ III tJtJ -r mh ~ 

" " . 
" 

ufl'l 'UH~tVl'WJ'W1I'l'Um'l~fll'l.l 'il1f1fll'JI'l'Jl'ilfffl1JU~lJi."tffml'U'UtJ·:l'U ffl9lffl1J1'it:ltl"'.itJ.umJ" 'l'lHlduij 

" Ll~'" d 
I'lI'l~U 

. " 
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. 
iHrVl1U-ll 1 'illtlVHHq tI'l 'UoU' eJ 4.5.1 '[ 'U bY1'U'UeJ~UlJ U1J'U VifloU' V~ ~t{hH~tnn 'UrJruil m:jrut~ Yf ~ 

tI'J:tff ~fi''UV~Nl~ V'Ufl1Vl1il~Nl'Ufl1'Ji1 V'U 'l 'U 'JltJ1"1il~ 1~~ il'i illfltll'ill'J UNffVUtl'U-)l 
'" '" 

~11'l1'U 

'JltJ~ill~tnm1jJj1lJlMil'iwl \..!ltJ!1,nhy' '\J'Uijir~r1 
. " 

'JltJViiJfl1'Jtnm1m1lJ ff'Jtli~Ii1~~B itlij . 

'" '" fl tl'U 'II Wb'l 

4~91 .oI::Io.Q~ 

I'ldllJn'J:::~W~ 'tlH! fll1lJflVl'JI'JlJ 

fl'rl.:jfl''J'Jfi fnllltlVlVhhl nl':iffmn 

'" ",.1 1 fl'Wfll1111n'll'U fll1lJfI''W 11 

.,; '" .J d "' ... .1 
cr .:j!!1V1 rI fJlJllln'll'W lJ nwVlI'lJ'W 1V1 'II'U 

11lnl.hl1fu~8tll'l!~tJ'illmllJi'b'lLtJ 
dl '" fllflmmmHV11V'l 

~ ~ ""i ~ 

N rI nl':i! 'J U'U VI VI tlfl1'J lJ fll1lH1 IJln, 

tlUlfl!t1'W~ U~~fHcill.Jm1.:jihJ 

. . . 

Vln1;J:::L'UnT:illl 

fil'il'lfH'1'tl.:jUrI:::Hi 

tlflnJ~WVl':il::: 

ft8'U~wihl'Ufil':i 

tllf111lJl'li'lh 

~~5.I fU IJ1VQ,.l oIQI4 ~ 

tT.:jYlVltl-:)VlWlU1Ull::: tlill'lWl'UlVl'tl'W: flWI'lI'lC'ltl.:j U~'Ull'l 

fll1lJ tl I'l ~ t ~ mY~ lHyn fi f111lJ r fl11lJ'UU'U 

i'b'lt1l'i fI11lJ 1 ri1'ill'W nl'H~ Ull 1 ~HJ 

d~ v~ .r'-=t 
lJ'l'fU~ l'Ufll111tlVlUlf1'1fl'~'i lJfll1lJ 

~eHl~6 i.:jhl'Ufmtll.:Jl'U lNf 
OJ 

• • ¥ 
.c:::.. d'JI QJ lJ)~/"V odd 

ll' -3Ylfltl-3'1"1Wl'W lUll::: tlill'lWl'Wllil 'tI'W: 

Y1fliJ:::fl11lJtlVlVh ltl fI11lJ'J tl'Ufl8'U 

fll':iYrVlll.Jl'l'lHi'b'lfll':i Ll('1:::flU 

~fl fl'n~il'l!'il'Wu,,~;\W,j .:Jtlnl~'U 

fll'.i 1,r f111lJi-HJll1 ~{H ~tl'\.d dlJi'U 

.., .1 
! 'W'UlJlfl'U'U 

fll1lJrI:::djul'l 

H.lufHl'Ul'U nl'i 
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~ Q.I ,., ""lr. 

llfil':iVlI'lJ'Wl'V11.:jl'lll.Jfil':iflVl UC'I::: 

!~11'ili~m'i17/J'WuU'U PBL lJln 

1 VI t1'i llJtl ~1 'U 'i:; ~Utll'W fl C'I 1 ~ 

~ O'J.I j} ~ 

lJ flU VI Ill! 'W l'l'l H Vll'W fll 'HI VI 

~111.Jt!C'l:;i'b'lm':i liLL'UltlI'lUC'I:; 



" f!f1f1l'HJ 

'II V\..IHL'1~l'i tJ1UllJ~ ~ h l~ U'W l~'tnfl 
fI1llJ~h 1 ,.,\iiHL'1~i'1J5 l~ Ut..l5 f}fh~l{Jt..I 

" " 
'i::uu . . ~ 

t::Ir. d V u ~ VQ..I d..:::t: 
tr ~'\'lVlfl~l'IAl'Wl!!tl~ t~l'IWl'W1Vl'IJ'W: 

f111lJ ff llJ l'j D 1'W fl l'j II f{ tI ty 11 1 

fI11lJfifl~1 'ltl 

'111fl n n 11 HI~'U 

ILft~ '111f1 Yl flll ~ 1 'W 

nn'Y1flneHLln!: 

nn HLfI~6~lj6 

'hjiivf'U!1'W1W.JlftlftI'l1n'w fI11lJflfl 

fl6'U<\Jwlh;{fI~fIlln,nl'WfIl.fifli7u'U VI!lll ~ 1'W fl 1 'J '111 

• 0 ~ 

~ ~!I....... VI 'V Q.J dod a " 1 
tr -l'Y1yW~'YlWl'W l!!tl~ IA'Yl Al'W1A'U'U: 'Y11 f11llJ I'll 1 ,., 

rnllJtifl~l'1tl fmffflll1fi\JfI~11J1!1 ni~nnl'lflfl1'j 
& 
'IJ'W 

l'1fTIJ'i'Wltl 

ijfl11lJlfl1u~hwl<H1ul.l 1J 

~flUfl1l'i~",~-W~l.Il 'l; u~~~n 
I I d 9~ .! 

'VJ)JI'I'lI'lUm~TW'U bl11J1fl'll'W 

p ~ ~ 

L l'i 'i 1:: 'II lfl f1l'j fI 'U f111f11UI'I'U I U ~ 

Uth~t~ ~Cl~llflr..l'WfI11lJfifl~!~lJ 

ftfHrrnrl U"::fnllJl~hhl'U 
~ '" ~ I'W f}1111'lJlfll'J 

-y 

hiiWh.J ~ lUll ft::: 11 f{ fl fl 1'J f1 flYl1 ~ 

1'Y1tJ1ff1ff~{I"U ';11111'n17 

!:t • Y-=1 !IJ 
n UftlJ'i ::1111 -l rJI 'j U'Wllft:: r;J 'CI'Cl'U 

flm.J{j'l~ihulfl LnflfnllJL{j'l h~ 

'11.JI'IHtl'U l'UrlCl'Ul~w{j'lf!mn 

-Q..I 'V ~ <:::!iI 

l'i I'll t..I1 'I'll ~ fl1t..1 f11llJ fl fl1'lf1 fll 'J 

fl6'l.,t~;'~"fl"~ f111lJ~-lit'Ulw 

, " 
iHT~l':h,rn 2 llPl'l~mlml1JNt1fll'JiJ'J~aih.!,jf.lf1flll1'W 11flcil~~ ~l111'Jt1~'Jll·ll"i'~.,'j{j 

Q • 

~ 

~flllW~W'W~l'U!!tl~flll,rWl'Wl 1 'lflU{jllihm 1'1flm'itlltl 

~ " fI ~HHJfl 'j tJUfl tJ 'U fl11lJ tJ Uln~ tJ Inn 

l{lU mllJ¥i\il~lltJ fllJ'lhI.Hl1~tJ 

ft1lJ 1. (lUfffl 'I 

ftflUilll'i ll..l fllJ'tl1 

fll'Jl1f1fttl1 'l~~1 t..I 
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,,~ '" flU nun 1'J 1'J Ut..IU 'U'U'U'J 'i UltJ 

V(h~l~tJ1lJlflln'U'ltJ 1'1'f}~m'J¥h 
~ 

'lIu'U:: ~lJm¥i flfll'JL~ tJ'U f}(Jl.-1 

.; ..:::I QJ v 
fflJlLfflJB lJn l'll'iI'll'U ll'll-l fll'U 
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mfiru~!'~Ofll 'J 11(J'l . .!fll'Jb1'eJ'U 1t..! mlflb1'1'l 'J lJ(1lJfIlllJ'lflU!'I1 nO'il1f1fll'J 1.lf~lltl'Jtl.Jltu'H)~ . ~ 

~ .." jJ ... ~9 ~... t:f 1IJ 'J/ I -":!..::.. I d.::li ::v ~ c:. d' 
i.l1f1 'IJ D b1'~ lJ ! t..I! U 8~ I'l 'W i.lt!'l1t..! ! ~11'W b1'l'lfl ~'lJ'W lJfll1lJrr~ 'W]1'W 'VI N 1'1'1 Ulfl'1 b1'1'l 'J .. 

,.r tJ UlJ lfl!tl'l ~ 11 rJ 'W I'l'tH b1'Dt..!l'V1 Ulfl'l1.Y1'l1'1 'W 1 'J ~t~ (It..! ~ ~ 11 'W m t 'lJ 1'W fll'j ~ ~ fll'J t~ tJ'U fll'J 

1.Ytlt..! ~ ~I'l f)~ ~ ii' flEJrut'Vitfl'rW~ fl ~ H 'il1fl fll'J bHlt..!'U Efl fllfl U fl ~ ~lj flU ~il flU ffm:111 t..! .. 
11l:1~ 11 U'W 'fl ~11'W'u m.! (I 'illflll 'lJ'lJ b1'D 'lJ !.1l'lJU(lt ~ eJfl~t}f'U ~H'l 'lJD~ i'Jm~h[} b1'1 lJl HI b1'1 U 

.. 
fI11lJ!'I1lJlt b1'lJU(ltfl11lJOW ~ tllJ'UD~m:;;'lJ1'W f11'J ~ilfll'J l~ tI'W fll'J f1'Dt..!'Uf)~'I1 ifflb1'I'l'J lJi'~ ·rw 

~ 

" 
fl n Ni1~Uru c}11'l1 t..!'11 tlflb1'~'ju1WUJll 'VIU~b1flEJrutVi!f1'lItt~fl~N'illfl'l1 ii' fl(1~ ') fllfl 

4J t.,I U ~ 

• J.i ~ 31 

U oQ~ 'V~ d 9J~ d 'j) Q.I o"!:t di 9 ~ .... rOc:!' ~ 

fll'l'VI Nt 'J (I'W1JfI11lJ 'JOW'W"'llH~OW1:;;'Vll~ Intl1'IJ tI~ fl'IH'It..! fllHl'fllll ! 'W 'J:ilUlJ'jWW1~<jlJl 
IlJ '" ~ of) U 

, . .. 
OtJ'W Hfltt'WD~ 'il10fl1'J1l~lull'JVil1mflt1mu'l'h 1 11't1 ft flb1'I'l'JU~il'J:;;lJlJfll'J b1''fl'WHlJ'lJ PBL 

~ 

~iJf11'J ~~ m~lJ1'Wtll'J i1UUn U 'JtI tlflllci'~!!l'lfl~l~ ~ ~t! 1.Y~ ~ '1 'W'UmJ~i.llnil1~1'J6H'ft'f)U 
CJ -cu <u" 

H ,,:;;tI 'J:;;ln"ttN'Wtll'Jb1'f)'W!!~"~'J1U1'ln 1'Wl'l1'n~ 4.2 ~ ~ lil (I'J1lJOW'lJi lfll'J lit ff:IJq'V1ir .. m~~ 
!l.I .% ~ ~ !l.I '" !l.I !l.I '" !l.I '" 'I " '1"1 ~ '" "" '" .. 
1'lf)~'UUfl'lJ'VI~NI'J(I'W!!(I~f.H"tJ'W NI'JU'\..!1'l8~lJfl11lJ 11.Y 'il !H'Jllrl::::'UU'Wflil1tfI'J1::::n !!fI~ 

Qj QJ 'U "U 

~ 4 31 'J} ~~ <V .:! cv V 'Jl ct j.I a iJ 9 ,... 
t1lJ'Wfl'flEJ1fl'WfI11!ut..!'I1 (lfl 'IJru:;;liltJ1fl'WN1.Yf)UI'HJ~t'JtJU 'JU(I:;;'1'1lfl11lJt'U1 ! 'il'l1rl fl1.Y~'J lt~:;; 

~ ~ ~ . , .. 
I'la~~ '1 'ilUrl:fI11lJl.h}1u DU1~ 1.Y ~~ Dtll'JYrWJ'W1NI1 tJ'WViiiftflEJW~m 'WltU . " ~ 

• 'J:;;~mnllJ-W ~'WD l'il~Df11'Jll'Jt (11'W'U~~'VIflNl(l • ." , 
rW'fl~ iJlfll fl 'j ~fll'J U 1 Ji1lJ 1'111:IJ11lJ U tl Itrlt 'Ihm t1 ~f) ~1 011 rl1 tllnl1tJ ~1trn~ 

t-n! l~U~t fl1UJ1lJ N~'lm'lJ~ 1lI'lfl~1-:J o'W f11'J 1l'J:: b1'1'W ~1t..! ~~ ~lt~t..! 'flU1 ~~~~I'lD~ii'jt:'lJ'lJ 

It fit 01 'J 11..'] ltN'W ~i'\o1I'il'W iJ N1UNil 'lftJ'lJ '1 'W fl1'j U 'J:::: b1'1'W -:J1U,., 1 fl'VI flNlt1iil!i1U fl1 1" 1 iltJ 
~ . 
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_~ ~ ~:u ~ 9) q ~ d i ~ 

'illfitlYHJilt 'fflH 1'U'IJ i1~lH'1'l'lllftt'IHJlJft'il10il1'ill'J UvHHl'U Hill'l~ !li!'I1 'U 11m~lJ'lJ 
<u <u 

fll'ill'J 6~tJ1fn:l1I'li'Wl~r.nn'lJi1 itlPlillfl tJO~ Bl'ill'J 6~tJ~01l1rll'l~tI ~ilil1'J Vl1~ 10 ft n'IJ-w ffl'l 

r-h'u 1 VI 'J ft'\l'f~1iJilGtI Hft~fll'J'I"I'lJtJ~'\I'Il'Ifl£J I 'Ui11flf)l'If8'U~i1 itlPll,j' llJ1ffml1~lJ'I1 ~iVlU1~U IU q VI ~ 

81 'ill'J 6~tJ~ fl'En 1 ,rfhu 'W~'\hllftt~Uftfll'Jft~Vltl ihJ'W17 U'W fi1'J 'ffUlJi11'1,110~flfJ'hl ltftti''lJ 

tJ~ 01l1i:1ty'l11~'W'11'l1 iJiI'Wl'li'W 81'ill'J 6~tJ~ nm~11 tJ 'W flfl 'il10~'-W itlPliJ~tJ~ O'Y 11~ fH~'W "1 

• 'j~~mn1lJVi~'I"ItI l'il '1 ufll'Jtla,r~'IJtI~'YJn~htJ 

~ 811 ft 11'1 tJ 'J 111 .,j'-J.:j ~'W Hill'! ~':hil'J tlJ 11tht 'ff1'W ~ l'\.d 1lJ 1'U 1m ~ fll'J VI 0 ~1 U .. . .. 
'U tlO 'illfluiJ~iht 'lJ'lJfll'JtJ'J ~lij'Wfl11lJtl'11'11-W 1 ltft~ fll'J 'J 1U~1'U Vlft'IJ O~VI nih tlmh ~'l11'11 'il'W • 
11'1 U fll1lJ ~ ~ '\1'1 0 1 'ill 'U 0"1 'j tl a Url 'IJ 0 ~ 'YJ n Hl tJ fl Q 'I 'U 'J ~ ~ 11 1J 1 0 II ~ 'ill 0 {i fl fll'll ~ 'U 'l hi 

"')I I '" "')I I IJj I <'l 1 OJ 'I 
U'lJlJbf01JmlJ'Uo~m'ill'WVlbfOU 'I"I'lJl11J01'il1HINilO'U'lJNVl1'U !lJ'\I'I~'\I'Ifl 'ilO'lJfll'Jb1'fl'U!'U ., ., 

IV ~d ~d tq td ~ ~ 'II , rI ~ Qd Y G'J ~ 
'11 ftflill'l'J 'WVlNl'J EJ'U IlJlJ'\I'ItHll'W 1V1t1lf11'ff1'l'JI'CW U\FI01'ill'J tl1J1'lVl1'W fllJfll1lJl'U 1 FiJllft:::;'\I'I~ ., <u ~ 

j,I" I • 

'\I'Ifl h~ tlfll'J tJ5U~~1'U 'fftl'W 'I 'U'\111m~I'I'jU lfi''\I'IUlt1llJii'~ I 'iliru'U 1~!1t1'U 8~1~~ 'll1wVtO 111' 

I {ill 'ilil~1f:1V11~Ut1 ~fll'J 17 EJ'Ufll'JffOU lVltllf11ill'l{~uVi'il1 ~ 

5.1.6 ilUJ'I11t1tJff'J'J"fl'l 'Ufl1'j.p'hli'i'U~lU " . 

I ~. ~ 

~1~'1'\1'1{ 811n'lJfll'J Hfi'1Jty'l11Vilnl'l~wiJtJth 1 tltJfiu~ ~~U 
" ill\! '111 '!~h 'W rt 1 'U 8 ~ -W ff vl'Vl ~ ${ 1 'U fl1 'J 11 G iJ~ -11 'W Ji1 'W rl' ~ fllJ ~ 1 'W fJ O! 1i 'J 'j 11 H ft ~ 

'il1tJ1i 'J 'jlJ Uft~fi'l'Wl'l1'lnTj ~ilfl111JlllPlfl~Nn'Umhmmfl'l1 ftlU fll'Jtltl'l'U~ Ul'il~uBur; 
" • I' 

lJifi8V1fl ihtl1l8 ~~ llJiJfln'U 1 'U fll'J;U 'W~flcil~ ffihl'fflJ mm~~tln1 tI~tVt 8U i' 1Jfl'l11nl fl~ 1'1 • 
'IJtI~-witl'l'l..r¥ln:'I1t! oufttufi'l'U,j'tI'lJfl'l"l~ ~H lu ~ ~~IPl'U'Ull'll tJ 

iltlJ'l11'Ufl~m'ill'j 6N'ff8'UlJ1~'Yht.!~iJ-1r1~ 1 'il1111 itIPl11lli~lJfl1llJ{ 'YI1.:J1i1V1f11ff\FI{ 
"V v 

lJJfI 1'J 1 ,rloU'lf1mnll~~'iliJfl1'Jf1fl'1:111'U 'j~~'lJU1 wru11 Vll 'U'I111mflPl':ifl1'J f1fl'il1lJ'I11UO!~1'I 
" " ... v , v 

ffl'IJ l1V1 fJ 1 f11 'ff~n fffiEl1 U'U 1f] 1'1 Ul111 ft flln~ru'U 1-W ffVl 11J bit ill 'I1lJ 1 vViii' ~ 11m lJ .. .. 
11Pl () iJ'J ~ ff ~ fl'\J fl ~'\1 ~fl bflPl 'j 1 ~lJ 1 iJ lfi'v 1fl fl1'i tln1 '\J ~tI fll'il1'J oN'bfOt.! 1 t.! '11 11 flfflPl 'J U fl1'J 

q CIJ qJ q;I 

d sJV .d t ~ .: '" d ~q cv 
t'Lit.JNt'IJ11 'ilU~~'\I'I 01 'ilVl 'ilt tH.I'U flfllJllJ'Ul'lJiI~lPlt.! 1~ t1lJfll1lJlPl~ !'il tlft~'I'Hll'U lfll'J tYtI'U 'Uti ~ 

<u 
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... 1 dd 9.i 'i.I d Q..I 0=1 Q.J • ?I 
tllJ fn UHHHlt1 ~lVmnHlhl fll 1 Al'n~ I'Hlhl llt1~ '.I~ UUf11 H 'fl1",H.lhlll UU PBL hliJl1llJhl • 
11 tu111lU 'fll'fl ~fl rtl i U~N't~tJl.u tI ~tliJ 1 m ~f11'jf'U l'l'jl1Jlll U B~l~ ~ ;;~ n il nn u fm.h ~ 
"'" . 

:V1fJ I d ...... ~d ~.J I d .Q ,d 
un b 'UUIOl i:'I~U '.I ~ l'fl 'W ll1:1J1 ~ b1'lJ flUb1'tIl'W f11'.1 ill 'I'll fl'fl'IJ 'W tlQllJ hl hl \I U1 fl'l1 fll1 U ltJ~ 1'W l'l 

i1tyl1l'Vl1~fi'lU 11 't}~ mol wl~llflnu 'j~ 'l1lJ1 ll'Vl'jl11tlhlllflln.l ltJ~lhl~l~tJl.uB~Ilt1~ 

~llJnhl111'VlHutii 'IJ\>11lJ~ m.m I Ull'Vl~ 2 Ub1''f1~ 1'1iI~u m111~ nHll'iJ'lJtI~11ifllmfll1tu111 
'" U 

ll{l~ f11Vi b1'~ VI Bhl U lfl'l'l fl N1tJ~t~tJl~tI~ au! hl "j ~~ lJ~ 'I11Vitl1 't} ~.:J i) ~ I ~ U U' \11 flfll'j il . '" 

O1'J 11:fW tI I 11' 'I'lhl f11 '.I ftf1'ln f11 '.I 111' iH,\wn lIt vhJ b1':::: b1'lJ.:J lhl 'IJ B.:Jl'lhlltl ~ dlhl iI tu111 'Vll.:J#I 1U . " 
"""" a'~ '" V"] II] v, ~ .,2 1 .%.,... , 
'W b1'lOlllt1~m't} n tJ~b1'tlhllJ01'J lIfl b'\J ! 'fl hl '.I ~'fl1Jl1hl ~ 'fltJ'lJhl tlUflill t1fllJW~m Vi l~'UB.:JUIOlt1~ 

v ~ • 

llflfl mh! 'Ii fll'.l mi'1 'IJ hJb1'lllnmh i#l 11 ~l1lJrHl~ 1#11 ~tJ.:JiJl~flhll'vhu 'W Iii tift un ill 1 \I lfl • 
v v ~ d ~ I 

'IJ Bll i~'Hl t1 ~ 'IJ tI fl'flll1 hl 'IJ tl ~ 'Vl-l b1'tl.:J i.ll tJ 
OJ 

, . ~ 
..::::::'a4d W' Qd.d~ 

• HllOlfllOl'Vl'fll'lHiJlfl llt1~ViI'J.JU1f11'j'IJtl.:J1 i)1Ol\l1Ol'Vl'f1'Uhl'Vll-l1Jlfl 

f11 'Jfj i) 1'.1 W 11i) fI fl ~ ~ tll 'lil9fVim I hl 'ff.:J flll !tft~ VI tl ~ ghl'IJ fl ~ fl ') ~ 111 hl U t1\>1 \J 1 fl " .. 
Alm ~fJ#l1hl ml11b1'1lJ11trVl1~1'l119f'Vif1tUr!~tl1')uiiu~~lhl ffflU if! 3.00 111111tl~1t.n ::::1011J 

~ ll~ 01 '.Ilj flW li ') "j lJ Uft ~ \11 tJ li') '.IlJ~ t11'l119f'Vifi'.l 0'111 U11 1#1 Nfl L1i~n;l~ f11'.1 \11 tlHr! f11 '.I . '" 

• I V I 

l~tlVi'mt1u.wmJln'W 1u 'Vi 11 ,rtl'f1nutl1'.1m~l1utll U 1tlfllb1' ut1~i'f'Vlnfhfl'El~ l~"lllI'lU 1fi'f'IJ 

ulfllm 1tl1') 

v , 

U 1 tlf11 '.I ~ \J 1'.1 W ltH'l f11') 11m 1~ rfl~.:J b1'il~Il"~I~ ~flWmVil1' ~11 mul UU'Vlll 4 ffllJlHl • 

" "' 
llUUffDU'V11..:J Lflr! l'fl(lu'J ~tlD'lJfi'l(1MltJ~;1Ol1lJlh,j'D 3.5.2 101~IFlD i U-U 

5.2.1 f)l'JTII'J.JU l'VlHfi'lUfldllJA'flrt 1 i U 
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• ~~~U'ffm~OflTvfvn~~1'Wj~1111;;)1Pl~t1ihlih~Lih.J(;ll-Hm 

{1 E\91ih ~Lih.,l\9114lU':] l\PltHl!~ Vl1~ 'ffm'H)j)lV1Vl1'l~ 114f111JJfl 1"1114'\1 fl~114~t"(1'~1I~fl 

m~i.lillJ~~114'1411l4'1~H~~~m1~f11J~R1Ll!~fJ 3.35 ~'lfl~1m~~u~ 

~lfl..r{)\l~i'll11J1"1 tW~mJlh~Lij14UiY\91U~~~fl14 l1PlUfl11l11U ~"(1'{)14~i.l11tlfJ 1lJtl~1J 
'fft'ff'lJ'll'U'Ufl~t1 ff\91 'ffl1Jl'Hl'ff1 tJi11V111lJ ~ltlH'ff{)'U H1J~fi'U1J tu'll'lU~~U f1f1~~t~tJd..r '01 i,~ 

q .... qj 0 q 

" 
l1fflJ1 1fl.f1 TVrVJlHYl'U 'fflJ'.i 1 flfll'W i'l1~ m l1Jfl rl'll €I ~iJ iY\91 o~' '\.J'J ~~ Ui.l1t.J tl ~ 1~ 

~ ~ 

111 fJ1i 11 lJ 

r .. m tl n i.I 1~aij t.J 114.0 0 5.1.7 t! 'ffrl ~11iJ E(;l ~ f1 1111 -ruN IPl 'll'OUI'l Ol1'W'1~ tlhH~ij 
OJ 

" 
i.l1 ~ lv'll'ul'l fl5 'lfl1JmJl 14 'jt~U~ Ul'lflW 1l'j'j1J!t~~1l~ tJln 11JfI1'jij fllTvi' 1PUt.J1 h1~ ~ t.J~ {) I, i.I " . 

., y ~I 'Ji 'Ji 
• 1tlPl iJ'llfl~m~ !LfflPl':] €I t1tli'l1~\Pll14m11Jl u14r-I 1 om 

" OJ 

m'ji.l1~tih.J'wit(;llt\ol~tfl14 1I"1tJ011l1'j6Hff014~tl~1'\.Ju~1JfftfflJ~1t.J'l.Jfl':]Vi1~Ufl':] tl~t " ~ 

"'Ji I .... '" 'Ji?1 Y Y '1 
1l1flbtUUfffliJtl1lJtl11l1'JU rn'lfl'W H'ffIPl.:]11t.J 'ff(;llJfl1'jtt'ff\Pl~fltJfl'Yll~lPll'UmllJblJ'Umflm fl tJ t.J 

iIJ qJ 'IJ' I:IJ 

'J ~ ~U 'th'W mn:J rr~f1~ A €I ~n fl1 'Ji.I-r 1] i.I 'J ~m'\:;; ViIPU'W lfl~l~~fltd O~ • 

'" "" " 5.2.3 tll(;lfl(;li'llni'lfJ1f1'l'ff\91'J 

• I 'il(;lf1~i'l i~1i'l Ulf1'l "(1'\91 { bl':]l U'U Ulfl It~tU'Wq~fl'j 'j lJ~tl 'ff1Pl.:] lr1't tf14 fll'j ~ IPU'U 1'lJ O~t ~\91 
~ ~ % ~ 

fI (;l t 'V'IlJ 'U 'U 'ill fl!\911J 

trlfl~ 'ilnW l!'\J\91f1~~flii'ltl1ftl'ff(;l{ .fll'W'JllJt1J'U 'Jltl~mhfll1J'Vt1Jl1 'l1 ff(;lU I 'U\91fl~ 

~flii'ltl1ft1"(1'(;l{ fl~l '\.J 1:;;~U1J1tl~ 'ff1Pl iJfilm ~fJ'J~1111':] 4.51-5.00 AfloU'm110 l1J~11\91'U lU~ " . 

N~m1i.1'Jtdj'\.J 1 'U~fl 5.1.7 H'ffrl':]11t! ff(;lih'\J(;lfl~'VIl':] 1i'ltJlftl'ff\91{ 'O~l U 'J tyj U'lhU 
" 

d .o::i Q .d 1 'JJ d CI.' .0::':1":; ~ Cj, ~ 
tlm·utJ'Wulfltm~1JVlq(;lm 'j 1J'VHt'fflPl~ 11 m'Um1'VWJ.ltJ l'Ufl~t'il\91f1lPlt'W1J'\I'U 1l1flllPl1JillVl1 0.:1 
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" "l 

'Uu 

~t'1f11';j IT~f1lEJW ~1J~fl1J'lj'ty<Ji1'UfI,rW ftl'l'rl'lJ'hw ftI'l1J1~fluiiril1-d III lu 1 fl'j ~~ 1U 

i~vl ul1' fI~~U fI~tlH 1J1~fl'Wfh~ ~14'wm11m ~~1t.! i~v lu V{fI~ ~'WeJ ci u~!l1f1~ 'il1ni! {f1'l5~ 
<u <u 

I.... I ,-

hi 1'fiW1J'ViT~niJ'rlu n 1'l~t!Ufll1lJbY11J1';j tllu tll'j'VI11 m ~ ~lU i~v 1 u Vi'fJ~(hrvHh1 ilnm';j 

'I'l1~il'lV1f1'1bYl'l{~U V{'iI~ -:J5':lfl~l91'fJ~';jflf11'j~WJU11u<Jh~'UfI~tl1nh,nj'wl'lu ~1itl' U 

• 'j ~I'l 'Um1lJ bYllJ ntllu bYfJU il'lf.Jlfl'lbYI'l1 

'ill n lI.wlJ fI'~ fl'lJ ~ 1W! (j ~ n1 ';j ~lJ flllJ ur N'1J ~ tl'lJ 1JUI']j'l 'lJ fJ~ iJ iY\Pl l'I1J'h11 {f\Pl ii .. " 

fll1lJfI'llJ1'j tI iUOl'J ~f1f11'J'i1t:JU f1l'jfl'tl'W iYWlf1'lfl'1'l11U h -:J11 tlU fl'11J1'J'tltl1t:J'Vlflflfll1lJ1 
<u 

. " 
iVl tl1fl'1 fl'1'l {1-HUfH1 tlU Uri::;: I'WfJUm lu 1 'j -:J1~m.J!b(l~']j'lJ']j'U 'Ji'il'lb'i.lu~ufI~1 U ';j::;:i'lJU10 " . .. 
• 'j::;: l'l'lJfll1lJ bY1lJl'j tl 'Iu f11 ';jfl.fhh 1 rHbrl::;: fflJlJU 1f111lJ 1'Vl1 -:Ji'Vlmfl'lfl'\Pl{hlJnw~'~U .. ., 

li~fJ lu o Wtb::;:<Jt]J 

v ...:d d. ~ Q.J~:J) <l.J Q.J Q..I -"'::o...c:::::a • 

'UtllJrI 'D10'HU 1fJ~lU'Vl!f)fJl'\JO~!b(l~tl1';j fI']Jf1llJru~'lJ ~fl'U'UUI<Jil'\JtI~U fl'1'l !bbYl'l~11 
<u " " 

i! {fl'liJfl11lJ fl'11J1 'j til 'U f1l'J'tlnu'J' 1 mm::;:fflJlJ'U 1VlHiYlV1fl'lf1'l'l {11lJ n'lJ ~~Ul1~tJ 1 'Un 1 'j 

U';j ::;:']j'lJfJVl 'W 'J'::;: I'iUU1U Oft1-:J !tft::;:!rlfJ~ 'D 1'j ru 1 01'J' U'J'::;:Ii1'U1'l 'W !fJ~ 'U tI~i! -ffl'l i11~411'U f111ll 1 . .. .. 
Q ~ o::i COl 'jI d l.rJy, Y ~ ~ 'jJ d 

!!(l::;:m1lJ bYllJl'j tll'll-:Jl'lf1tl1';jUrln'lfl'lfl'l!t'nlJl'U1lJl 'iI::;:!'liU ! '" 11I'lfHllf)1';jl'lWl'U 1'Vl H\Oil'W 'W 

• iitll';jfl'tI'Ui<Ji11 fl'j~,']1i..!1'VlfJ1fl'lf1'I'l11 U 1 'J',']~ V'W 

,; till rI n 1 ';j U 'j::;: dJi..! I'l U ltJ ~'U fJ,']i! iii'll! fI''f)'' 11 ij ft\Plii fll1lJ fr1lJ 1 'j tlt 'U fll'J' fftJ'Ui']j'l 
<u 

• iim'j~l'lfi'ilm'jlJlfht:JiVlfJ1fl'lfl'l'l{tU Ini1fJ'U 

'Ii' fllJ rl f11 'J' U 'j::;: liJ 'W I'l Uttl~ 'U fJ ~i! -ffl'l II fffl ~ 1111 ft\Pliim llJ fl'llJ 1'j fll 'W fll';j ufln 'i.lfl'j'jlJ/ ., 
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. , 
_ I "" v '" "'~ ~ III ~ V d 'V 

5.3 fmm'j1J'j~n.JU~H'tY1Jql1li\leJ~1fim':H'nn.H1l'HHIUl1H tfl~'mUUm';i!'wuJUtltl 

PBL 
" , 

r-HI flU llf1 'j 1 ~,.(I ~~ i1Cifi U~~I .:Ji~~ U! fll'Vl '11 ~11" lvl 'W tl 'Vlli4 i11lJ n tl i1~ iJ fl n lh ~ IlJ'W 

H~ am] 'VlTI~'IIV~ In f11'j l~ UUf11'Ji1V'W'VI1.:j 1 fl ~~nr 'W f1l 'J!~ V'W ilt tl tl PBL 'II V.:j flU! 1 iLl 'J 6f1W ~ 
.. " 

1'VlfJlffli1fl11'W f1l'j Hii~l1j'w cVll9l llPluiJ'J~fH1tJ~hu~";l1j.:j~\9l1lJrr-)oU'm .5.3 r1.:j\9J 0 ! tltl 

9J 9 ~ l.r:::::'.I.d .c:! rI o,Q 

5.3.1 fll1lJl'Ul b 'ilU~~fll1lJ'Vl'j VlJI9lVlllf11'J!'l U'W f11nt'v'Wlttltl PBL 'UV.:jtl1 'il1'j UU~~'W i1fl 

• 'j~ii'tlfl11lJI.jh i 'ilU~~f111lJ'Vl{ inJ 1 'Wf)1'J'flll u'W fll'Jln fll'j 11 u'W f11'j i1V'WUtl'!J PBL 

~~ ~9Jd I de 9't'.:::.td .cd 
'ill flit tltl bHIlHlllJ tl1'illHJHi1tJUUi1\Pl.:l ! 11111'W 11tl HI1'j UlJ f1l'J !'l5TIi i1tlUVl ., 

, .. 
11~ 1 fl'lHllUtl1tll9l1lJlh ~tJliltlVl9itl Ill'j 11 fJ'Wfll'J i1tllJ 1 U 1119i~~ 'j ltll'll'l ul9iihll 'j i1inm tltl 

~ tr) di !Ii I"".d Vii dt ~ ~ I 

'U'j'jU1UVl1 !tltlUiltJbl~ 68.18 'illflfl~lJm'ill'ltJ'Vll'11'11tllJbl22 flU 9l'.:Itltll1lJlfl'VlOftlJf11'l Ufl . ., 
," " 

~il fl ~ lJ Vii -H 1 i'1 V '11 11 IPl U~ .:jfll(lllJ l-HfllPl n flU On U lUfl IPlI-tiU {OtJbl~ 45.45 
'I ~-= .. ,. '" 

un::b'l511iBU"1 

d_ 1 'I d "" o;;i <I, '" ~9 ~ 
\>lllJ'Vl u 'l lflQ b 'Wtl'Vl'Vl 4 fI 11lJ filPll'\1'W 'II V.:IB1'ill'HJ'Vltl1119l'WIB.:jlJfl11lJl'U 1 t 'ilUbl~fi11lJ'Vl'j BlJ . .. 
I9ivlnlll'l11tJ'Wf11HHJtHltJtJ PBL iJ~1t'H~fJ 3.28 f1\Pll-th.j'j~ii'tJU1'WflC1N UVfl'illfltlltifll'l 

fflU ~ 1 'W U f1 I9l 'ill floll BlJ" U tJ 'U fftJtltlllJfll 'j iJ'l::! iJtJ.1B.:I 'II V.:IU fffll tJ. olI B A\Pl1 {i U .. 
l~ulntJmlfli1\9l';i Uffflff1lJ1'lflthu'j~i1tJfll·H.ufll'J L~ U'Wfll'jb1'VUUtltJ PBL 1 111 ~iJ 'j ~ lu'l5tl ., 

" 
fllfJ'I1 ~~ 1~'tihfffll;jlHfi'1vvl tJ. 'j~ii'tl~~U Uft\Pl.:jl1Uftl9lilfi 11lJt.ul' 'iI U~::fl11lJ'V(f VlJ l'U fll 'l .. 
1~ tJui¢llul11 fll'J i~ tJUfll'j"Cl'VW!U'U PBLB~' 'W'l::ii'u~iJ~Im'Wlm'l ~'WflltJl1 ~ .:I'illflflnfffllJ 1 

"" , 
'j ltJl'151fll~"1 

• ~l'l...nt.!'jtlt1'IJtlfl1'l ~\Plfll'H~ UhI fIl'HYtJ'U~I'lh,jltJUtltJ PBL 
'" 

B 1 'ill 'l 6?i b1' V 'W Ll ft IPl ~ 1-H 1 llu --j 1 V 1 'ill 'j 6L ~ 'fll ! i1 hi fll 'j ~ 1Pl1 U !! tJ tl fll 'j I ~ tJ 'W fl11 ft 0 hi ~ '" ., .. 
'Ii bll fll1" lU 1 hlt!\9J":: 11 Ul'll'lflllJ '\IlPlli ~'I1lJ lU 1 hi fl11 ~ IPl fll'j L~ u'W fl11 i1VU 'II V ~ 11tJ 1'll'111 hi "1 • • 
Itbl~lrlVVI 'ill'lW 1 'illfl'l1 ~flfll1~1Plfl11!~ tJ'WfIlntv'Uu'IJU PBL It.!'111r.U'tl 2.4 b1'llJl'lt1fQiJ l¢l11 

v , 

''Wm'flb1'milnfl1'l<UmiJH'lJUfIl11~tJtJ.fIl'lb1'il'Ulil~1'\ilm!'UUPBL ~1h11h1 5 ~fll:lW~ fiB 1-.1' ., ., 
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,," s,i t • 

n1tl1111 ~ fJii'.,'l I'"h (l U1 1 '11'~ ~ rim..! tI lim fJ! Utl111 1'11' Vi U1 fJ ~1'W ~ 1.,'l11,r 111 (1 ~ ~ 1TI.,'l Vi tl ~'l u 
" v y ~ 

"" 9g)g)d "'_I I <v d "I I ~ 
j 1 tJ.,'l 1'W lJ1 {;ltlW 'W t1111 ! 11 ~11 tJ'IHlfl u11 fJ nlJ nWI rI ~'lfll U ~ I'W U111 j ~111Hf1l j l"j.,'lf1l j 

tlil tJ'n [J .ij ~ fl'il OJ j lJ I {;l ~ lJl yt U f1l j 11 fJ u it U (f fll ~ i.l1.,'l II ~ ~ f1l 'J {;l tl 'W tJ B,j~ fll1 '1 'W 

11 U.,'ltJ B,j~ n l'J 

5.3.2 {;llJ) jtlf1l~ i'W 11lmj{;lu'Wl!'lJ'lJ PBL 'UtI.,'lOl'il n U ~ 1fJj~'lJ'U{;ltJ'W'JIIl.,'l 1 fl(1 Im~hmt11UffmJl 

• ijf1ljI1tJ'W011(ftJu~oijmll'Wll'U'U PBuhu1~'U'U Video Conference 'UtJ.,'lN'{;ltl'Wl!~~ .. 

tU'j~I'i''UtJnH1 m~ l!(I~fl11lJ.w.,'l~ tl i'i)~(ll~fll'J{;ltJU'U tl~I'lU ~lU'j~1J1J Video Conference~ 
" " ill 

film ~ fJU~ti 2.72 ! 11lUU 1 ~fJn~(l~~!~U~tJtJ'J~I~ U i 'W 'Yl N 1J1fl~ n !fiv .,'ju~ti h;~.,'l~tJ i i.l 
" 

• n 011 ')\Plfll'J!1 tJlJ f11'J {;ltJ'Wl! 1J1J PBL i UlJlnll'lfJlgfJfIlflf]~1tJU ~ if{ vm~ 
'i) lflU 'U1J Ml'UD llJ'U tl·Hlllll';i uN'mnJ iu f11llJ~ ~ ~ U h~ ul1lm j {;l(lU 'UtJ ~ 1'l'W i 'W 

" 

l'l1 ~ 1J1fl~I,1'W!1I'W fllj 1~ni1nlJ~ 1 'W#ll'W nlj l'l'fl (I tJ.,'l ,'W..r (l.,'ltJii,j~ fl1 j 'i) 1 ~ !!(I ~iJnl'j !1tfU 
y • 

1 'W,.;' (l.,'l!1 tJu 'i)~.,'l IflfJ.,'l!l~n(l 1~ tlU .u1.,'l -ffU ~.,'l¢i' tl.,'l!1.,'li' 'flfll'J {;ltJu '1 'Wn(llYi~ltlfl -ffllrf1Jf1l'j 

.., d i Q'" g) d ~I 1iJ_1 _I "" i g) 
'i) 'flfll'jI'WU fll'J~HlU !!'U'U PBL U lJ1111l'l tJ1(1fJfllflf]~'J (lU flllJ'U blJ 1'l1lJfll'JU 'j~UJ'W U'lltl 

5.3.1 !'lfUtl'W 

• 1'i)l'lfl~~t1JU1J1fl~tJf11'j!1tJ'Wflnff(l'Wll'U1J PBL 

. ~ 

lJ! 'i) I'lfl~iitJf11 j 11 tJ'Wll l'ltJlf1'1ftl'lff{1 tJ'j~ 1J1J PBL tiUl'lfl ~Htl'W 1'fl tJihl.,'l l'l1.,'l'U1fl!W::;(11J 
" 

i1 TII'l Hli utJj t:dJU '.l1w;mJ (fllJ1'j tl~ ltJj t:{;l1Jf11'HU flU l~ tl'W flU (f(lUll 'lJU PBL 1 tJ'l t 
tJ'j~ ltJ'lJ.w1~iu'j~I'i'1J~ 
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f1lml~ ~ en..! fl ~ h.l1 ~~'U ~ 1~ flYi 'il11lli l~ llJ fl'U .,j'flft ~ lli 'U ~ H"l bt~l fll1lJ "hJ t'I11fW 't il~ fl 
~~ d ~ <JI~ Q Q, d 
l1i f1l'HHll..l 'Ufl11'1'Wltl.!! m iHtI 'WH(lIWH'illnfll1m~'W il"1'U'U fl1lH'l'1'I {ffl n11fffl'W 'J ~'U'Un1 'J " ~ 

{fil'W <H11111:11n1'5" ffil'U U1:l~;m'5" 1H' 'ULli~vl..l nl1fffl'U ~!lI'If1~ 11'illf1U'U 'U'U 'J HJ1mYi V1flV11 

'illflU'U'Uli'J :~aiJ'U n11 fffl'U 'Ufl1 t11 'ill'J 6'1f1trw i11'1 H(l ~ 'illflU t1lJff~ fflN 1'UH fffl1 11 

ii i11'1 iJ fll1lJ ~ 'l 'W il 't 'il ~ ill~ f1 1 'J {f fl 'U 'U il1 fJ 1 'ill 'J 6' fJ til 'U 1 ~.;{ U ~ 1;1 t1.!l 'ill f1 U i11'11;! 11 ff \'1111 
OJ 

ffllJ11 m.h 1 lil,*li1~ lfJ'lf.u~t1nu <5'flnl11~ V'Ufll1 'Nt)l..l11..l1 'J 11~ tI'U'U fl11'1'U Hl~~'U lW~ 

c.I ,::f d :v 
• v.l1:I'NlJ q'Vlli'Ufl1n1'J "H)UH(l~n1'J l1fl'W t 

'illfl N(l m 'J 11 1~dj'W ~l~ fJloU'fl1oU' H 1'l''W U 1:1 ~ 'illflH U 'U 'NflUtl1lJ'Ut) 1 'H 'ill (j1 1'W ~ 

I~V 1~ fJ 1 f'\'llJ11 tl'N1 UN1:IfflJ q'Vlf'IJ fl1n 1 'J fffJ'Ul1(l~ fll 'J I~ fJ 'U r'IJ fJ1 t11 'ill 'J 6111:l~ 11 i1l'1i 'W 

fI1~l1lJU~ l'il1'il~ aul 'U 'J ~.;{U~ 1I~t111wm1J'W11UUflfl(l l-J11tl1'il11V'H5m1 i11'1 H 1:1 fflJfl'Vlf .. • "I 

" 
'\JfJ1fl1'J fffJ'Ull(l~ fl111~ tI'U ~'lJfl1111fl (l~'Uflfl1:l'il~ 1:Jmtia'U fll..l ih11'J ~.;{U~lm~Ul'W fl(l11 

OJ • 

• 'J~~'UN(ln1'H~Ul..!IQ~tllflU'J1lJ'UfJ1i!i11'1 

Vi'il1'Jlli 1'il1mttllJ'N~fflHl'W11i1I'1~'J~I'lU N(ln1111 fJ'Wm ~tllf1fJ'J11wtil 'U'J~.;{'Ulhl..l .. . . " 
mn~ ij 'lJl \l fl 'U liLt fffl \l fll 'J'W roJ'W 1 'OdHt~'W'l1f11 fI viJ N(l n1<H1 m..! Vi ~ ~ w1J l..!" 1.;{ 11 

• fll1lJf'\'llJl'Hl ll..!flWVll lflH\l11..l1<5'fJl'VlfJlf'l'l'N'fi{mh'l}jf1tli.fI1'W • 
1h ~ l~l..l fll1lJf'\'llJ 1 'H'l ll..l nll Vll lfll1 11l..l1~fJl'VlfJlf'l'l'Nl'I{ '0 ci11iJfJllif11~tl11)~ 

11 'J 1 fl!] i'~ 1 'ill..! ~l..!l~ei! iYl'lL'hl~ 'ilflll i1mn ll..!lnlfl'Q;'fi 'Jii'lfi U ~ll..! flll111'Nl'J 11 'Wl..! ill ~ 1 Il~ 
Of], 1 1'J Rl'IllJ'illfl utllJ'i.1'~fflN1l..! 'U '0111 i1I'lH'i:I~n11U'J~I:iJ'I..liHt\o1I11fl 'i:I:;:fl'U l~fltl1'ill'J6'~m)'U 

• jI ..:0...:::. rI C!! QJ ,Q rI ~ ~ q ~ d 

'W'U 11 f1111 'lffll1lJ fl fill fl 'J 1~'Ii 11'U 1'illll'Vl Ulf'l'l'NI'l'J l~ lJ'IJ l..!lJl f1 L'W 'U11 fl'U 11(l:;: I'J lJlJ f1 1 '5" 'U '0 
,. " 

'Vl'Wlyh:l'I'il1f1l111'W i<5'Ul'VlUlf'l'lff'fi HHh:uu;!';IfJU'U l'Vll111'i:l:fllUJ f'Vl 11 1'V1111111ffl'l {~~'U 
• OJ 

.Q • Q rI 
• l'il Vlfll'll'W I'll fllf'l'l'Nm '\'l1'l'U1flL',! 'l 

i! i1 VI iJ 1;)1'1 fl ~ I'l fll 'V1 til f'l'1 'N 1'1 {t) till..! 1 :;( 'U U1 'U fl (\11 1'I1lJ v.I 1:1 fll 'J U 'J : l:iJ 'W 1 'U .,j't1 .. 
5.2.3 

""' ~ 9 '" '1 • 'J:fI'Ufll1lH'\Jl !'ilm:Ull..lfll'H1t1'Ufll'Jt1'Ol..lU'U'lJ PBL !'W'Vl11'lJlfl 
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j:·Hl~'jtJh.J<U'eJ 5.3.1 !!~~.:] 11Emm 6W.l~i1~I'l~fr:mJI.ull 'iJm~'lJ1'Wfln 11tJ'Wfll'j • 
~eJ'WI1'lJ'lJ PBL l'W'j~11'lJtJl'Wmn~ 

• 'fI11lJ~~Y'W 1 \I~ m~'lJ'lJ ~tJ'Wl!'lJ'lJ PBL thin ~ 'lJ'lJ Video Conference n'lJ 1 'W11' tJ~!~ tJU 

tJ fl fit vh n 'W 

PBL ~1'W'j ~'lJ'lJ Video Conference n'lJI 'W11'tJ':]!~ tJ'W1JflfitJ~l 'W'J ~Wi''lJ~ 1~r}'i1n'W iIoWlJmllJ 

v.i~'Vw1'il~tJ'J~'lJ'lJ~tJ'W!!'lJ'lJ PBL 1'W11't1~!5V'Wtlfl~lJlfml1H1U'J~lJlJ Video Conference 

.:5 I ~ a t 'j):V ~~.d. 
• lJ!!lHl~U"~ ff ·nn'W 1V'fl11lJ~::;l'l1fll'ltJfll'Jfluml!!fl~!'J fJ'W t;'Yl1.JlflVW 

'iJlm!'lJ'lJ~tJ'lJfI1lJflnlh ~!:iJ'WI'I'Wnwuu~'I1 crl'l !!"~Nflfln bYl.JfI1fJW N,r~ fi' 'lJUill'lil 
'" " 

" 
iHll'll'Wfln l~mIlJ~11I'ltl{1Jlf1~'W 

• ijfll'jil'1t11J'jlJt!(l~n\lf1'j 'Jtn~t1~~ l~ fll'J i1 V'W ~'Yll~ l'lilfln 1 u ~fI1l'/'iJj ~~!ffjlJflnI5 tJ'W 
" 

fll'Jfftl'WIl'U'U PBL 

4.2 !L~1'1 ~11iJfll'J il'1 U 'lJ'jlJIW::; fl'iJ f1'j'j lJI~t1~~l~fll'j i1tJ'W~'Vl1~1'b'lf1l'J 1 'W~fI1l'/'iJ~ '1~I~~lJ 
" 

" flUI~ U'Wfl n ~tJ'W!l'U 'lJ PBL I'I1lJ'.ilVl'lfl hnn'flMn 'W t1fl'ill f1il5~iJn'ilmnJ!~1lJ'YlH 
" 

1'lilfll',j~l1iJ1U~lU~1'1"1 iI'11-K!{J1.J~!f(fJ ru i'l1111'1111l.!!ltl::;f1~ ~1'Yll'/lJm1.Jfn hJ'lh~q~~ tJ1-1 

• ij1~f1l'j tl'.i~!:iJW·.jtl fll'J!~ fJ1.J'IHll{J1~ ~llil'lffll'J ~t1'lJl~(J~t1~1~!~tJ1 Il'1moU1.J~WJ1.Jlfll'J 
~ <J} !V~ ~~ aJ 

~U'Wt't1~~~fJ'Wlu'Wl1t1fl 

'illfl tJn;lJ1t1!tN'Wfll'J MJ1.JU~ (I::; ':l1U1'b'1IU1'1 l'.i1'1 4.2 !l(l~!!'lJ 'lJ~t1'Uflll.JUl 'iJ n 6 
NffO'W!lffl'1~'hiJl~fll'jtl'J~llh.jNtlfll'jl~tlt.!'l1mvl~ ~l~l'lffll'.i~o'U!-w{J~8Eh~!~{n IrWloU1.J 
OJ 

~WJ'Wlf1n!5 tI'W~ 't1~ Ht1 U1.J!~ 'W'I1" fl 11 '1'il~I~1.J 1~ ~nm tl!l'U'lJl~ fll'.i1J 'j~liJ'W N"tlfll'J15 U1.J ~ 
" " .. 

!!~m; 'J lUl'lfl1 ~0f11~1l.!f1l'.itl 'J~llJ1.JNtlfll'j 15(J1.J'I.JO~'I1~~ tIlVl!'lf1.J fl UffOUU lf1!ll~ l~ 'I 

~1l.J n fit 11'Off'J ~'Vll~'fI11lJ~I'1~t1fll'.i\9l0'lJtllmlJ~H ~1'1 ~o~ '.i ~Wi'1Jf111l.J ~'lJO'lU~\9l!l~"~fl1.J .. 

" w..::o!. "'=II Q.J 'j) Q.I CAl .::i 

'iJiflfll'.i!'.i U'Wfll'.i ~tJ1.J 'IItJ~'Jltl1'b'1'WWl u,,~ ffOiflflfltl~fl1Jfll'j'iJl'1fll'J !'.iUUfll'.i ~t11.J!l1J1J PBL 
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I 
.<::!, 

111111 6 

g'j U f.-Hl tn jU j:;:::!lJ'U U'tl:;:::~tl!g''UtlH'U~ 
q 

" . 
U1mH'lfll'J ~hrih'! tll'J1iul1\1113J'fl hnJ'Vll1 4 l!r1~ 5 flW~~1iU'UeJ'\.htff'WilNM 1'W 1i tI!~'W 3 

'" " 
~tJmJlJ~\1tl 

liJmJ'U ~l I ~'W f11 'J ff1tJr-H'lb11Jq '1'1 t'U B\1'11~mll'l'J flljflmnm1l'UwtVil'l ffl'lJ11'Vl(1l fll ftmfimn 

'j) Q.I do ~ 9J Q.oI' 31 oQJ 

(WfU 'U) 'fll'W fllj U 'flfllj t j U'Wfllj ftil'W!!f1~ m ~'U1'U fll'J I'HJ'U j'lHN lH'lf1 ffl'lj 'fll'U'Wrl.I'Ulfll'J'IIil-:iflJ 
~ '" '" 

1 u ~ '1..1 l'J 'J Fl'U 'fll 'J ~ t ~ '1..1 i1 ft I'l 'II il \1 '11 t1 fl "! I'l 'J t L rl ~ N f1 ff lJ q '1'1 t'U il \1 fll 'J t 1 ({ 11 ty '111 fl t; 1 'VI rJ 1 111 ff I'l {1 '1..1 

Yi'B-:i~'U V'fl'l1 t1flfll 'JtJ~U~-:ilU 1 ·fYllii'fJwm'W I'IllJlJ1l'l'J !lUflt; 1'1'1 Ulf11ffl'l {m1 ~1'Vl fI i U hV1 Ulii'lU 

fldllJf i'fltl! tJ1 u'Utl1 tllJ Nrl fflJ q'Vl t o'u ~11 Bfl n1.h~liJu 'J~~ UfJ Wfll'W'Uil \1 fl t; I'IllJ IfltU ct1lJ 11'1 'J ~ lU 

" .q. ..::o!. a <l.I ~ QJ " Q.I .:i 

1'lf1'lf'Wfl'J 'UB\1fflUmlUm'll11ifll'Jflnl'm 2548 I'IllJ'H1'llil 2.1-2.3 'fl\1'U '" .. 
!l.I '" d "'!l.I .... oJ!l.I 

• 'fllU f11'J 'iJ'fl flU t'J U'U fll 'Jftil'Utlf1~ fl'j~ U11.!fll'j"( 'J VU ~'U il\1'11 rlfl,,!m 9l' \1tU 'W fl'J~ 'U1'U fll 'J 

111UlJ'U PBL tiiil\1 i11flij~1U 1h~mnfl'l1rllV'l111 n~'fl fll'J 11 UUtIl'Jff8Ufl1Ul~ i.lfl~1;{ 

Vlfl ~\1V'fll1 t1flfll'Jftfl'Wl!lJ1J PBL ~m'fl';hffB'flfltlil\1~B11 U1 1 UlJ 1'W tIl'J ~'flfl1'Jt1 UU fll'J 

fll'JVlli1'l'Ji1'W'W1rt~tI\1 6 l1lhUfll'l 1~1iflU'I11tJ~tytyli1'Wuli 12 11l.J1Vfll'll'lllJ 

11 t1fHII'I 'J tbHU fl tI fl~ i'flV~t1 VU ffllJ1'JfI~ lltiU fll'J 1 ~ U'UU 1 'flt~mlf1 ~ ffllJ l'Hl ullJii 

11 Will lVi il-:i~'Ullrl~11UJl11'Uil \1V1B\1~'WlJ1'111flnl~ fJb#{ tm~ hh ~fJnmtbf1~~ 11 '*~ lul U 
u u u 

tll'J 1~'U'VlH l1J'I111iu~1,*lfl~il\1tlill1~BI'Vlfl i 'U hfh~~1Ji1'\11 'U1J1111i1t11tiU~W:-l u~ i1~ ... 
~~ ~'V dd .. 1 -eo- ~," ~ ~ ... ~ rI if q.f 

tuiNl'W 1i1Ui1lJu'J ~ tU'lf'W l'Iili1il\1f1'W'InJ\1I'1'W !'fl UlJ'J ~ftlJfll'jW fI lllJ~ Url~l1rlflfl1'J'VlH 

1i1 (llfll ffl'l{~t~U 1.IJ il\1 Fl'U\11'W l,)U ffllJ 1'J flUl 1 til ~1 nlfl'fl tJ 'j ~ iv 'lftA1J1 i11-:i ~ WJ U 1 

~t1 U'U l!rl~ nil 1 nlfl¥lfll'J t1UU ~l'Irlil'fl~11'1 
~ ... 

,. r" 
• Jll'U~WJU lfl1'j'UB-:im 1u thrl'l'JO''W'flljl1t~'Utiftl'l'UB\1'11 tr flffl'l'j rUil\1 \Jlflfl111J~1~U\11U 

qJ q cu IU ..a 

~lt~UA'il\1ffilUli1U1fllffl'l{lu i'j \111 tJu-nl1 nflwm'Wfll'Jffilu i'flu'j 1lJ~1fl';hlJ1m 111'1..1 . ~ 

• y 

t!~'llflNrl fll'j tI 'J ~tiiu 1 U lJ'Vll1 5 U"ff'fl ~ '1 nlr1U~rl.I'W lfl1'j 'U8 -1i1 ftl'l ~~ ulnu ~ 1~ 1J1t~iJ 

if fll:J W~ t~ U fl1 'j -w I'JJU 1 tJ 01 ~ I ~ Util fll'VIfl'll il \1\1 Rl'ltl~ i'l~ flU II f1~ U\1 1 ~ i'l'llJ 1 'J fI'U'j 'j i:'l G-:i • 
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'il ~ iJ 'HilJ 1 tim 'IJ 1'1 flfl U ~ -:I (( l'W 'ill HU 1 '.i ~ ~'IJ fl WillOW 'U a-:l fl '.i ~I ~ U iHtl'lflllJ IflW Cli' 
q q q ~.:u 

1ll1'l'.iiY1U 1'lfl~'Wfl'.i~~~i~'I1lJfI 12 1Il1'l'.iinUHKJ 1f1tl'.illJtl~1 \..11 ~~'IJ 1 Ivh,Tu 
d.lI 'U ~ ~ 

QJ d 91 .Q "'1 91 ~ I Q;.i..d ~ .1 
• f-H'I bYlJ ql'lli 'U tl-:lnl 'HI flilty'l11fl't ll'l tI 1 I'll fl'\9l'j U 1'1 tl ~ 0 U fll'.i'il~ tl Qh.!'.i~ fI'IJ 1'1fl 'lJU 

I II V I 

n4tl ~'illflmm ftl'U~ mllJ~1W.l1f11bY\9l{~~U ~ ih ~ff'IJf11'.i ru1 U f11'.i ff~Vn1fl1l~~h.,'lG'lli 
'" '" 1 .. -

li5rWltlf11'.i'WWJl.J 1f11'.i;)if)f11'.ilj tlUf11'.i bYtlU 1 \.J h ~ljtliJ f11'.i'l'111m ~~lU I'll tJ1 f1'1 bY if) { f11'.i 

~rllU 1V1 tl~ ~u~ lt1'11 ftfl~if) Hfl~ IlU ll'l1.,'l~lUl1'1 tl1fllbYI'l { 111 fll'.i lj tlU ~ mh~ ci tl-:luVil U 
" 

$i'lU~Vl~ !lfl~ '.i~111N~fln1;j 1m mft 1if R LiJL~~ltlVVfl L U 'il1flVltl~~\"! I d5~'illm~m,j L'U 
" 

jtJmJ1J~2 I~Uf11'jbY'jtlf-mff'lJf)1'1t'Utl.,'l111f11'.ibYuumJ'IJ PBL YhU'.i~1J'lJvideo conference u,,~ 
" ."1 

" rhU'.i~'IJ'lJt1U'H~tlUtlflfi1UlJ11111'1tJ1~tJ lif)tI£jif)11~flfll'jbYU\.H!'IJ'IJ PBL 1'l11JM1,rfl 2.4 ~~iJ 

• i1tu111'illfl'j~'IJ'IJ video conference !~tI1tl'IJ'.i~'IJ'lJlvHh ittutulw~Il-i~mdfl-:l U"~f11'j u u u 

, " 
liA.,'l1 ~1 1...1 U '.i ~lJl"UNU f11'jfftlU 'Utl-.3!!Mfl~ '.i ltll'lf1 ~-.3'1'111 11' tItlt1Uiifll1lJ.yt~'Wtll 'il~ fl .. 

" I ""':! ~ I V ~ tl "'1 'j) f v ~ 
fll'.i fftlUNlU '.i~'lJlJU lWtlfll1'.i ~'IJ'IJ'I1tl'l!'.i tI'W fl\9l 'Wnlfl q~'.i fl'W um ~'IJ'IJ'IHn!'.i flU 

tlfl~RrHl fll;)ltl~I~(H'ill nfl'i~ tl 'I mi' 'lJl~htJ '.i~ Ulf11'.i'IfJ-Htliflfllflf11'.i fffllJ 1'l'111n~ fIl'j 

. ~ " 
fftlulid .,'l1ifl lI~fl~N 1'.i Rl'l1lJ N"ff'mrn TI'Utl 'Il~ fIl'j fftlUtL 'lJ1J PBL 1 Ufll1 bYtl'U11 'Ifftl 'I 

'.i~lJ1JRu.,'lliJ!~1l'.ilhllJ'lJ1'1 fl'j ltll'lfl til\..! l11ci~'U tl'IJflW "fl1l W~cil'U1Jflfl "'liM fJl'ill'j 6 cu III U ':! ... 

~fftl'U ~ ii! 'ill'l fl A~ tlfll'.i~rllU 1U ffl'l~UI'l fl~l-.3 'illflU ffl'lfllfHt 1J'lJUflA 'j 1lJ fl-3 I '01'lf! A~ tI 
Q.I d ~ V q..o ~ QJ d 

f11 'j 'ilflfll '.i l'.i fl'U f11'j fftl'U! 'W tll'l tl 'IJ ff'U tI-.3fll1lJ if) fl.,'l fl1 '.i 'Uti 'I ff -.3 fllJ'Vl ffllJ n mliflfll'i l'j tJ\..! 

" 
flU fftl'U 1 n fftlifl fit{ tl-.3 tl 'IJ fll '.i ;) ~ fl1 'j l~ tliJ fl1 'j fffl'U 1I'lJ 'IJ! -U iJ NI~ tJ'U I iho! th f1 OJ I'i'.,'lU U .. " 

qJ d ~d IJ] Y dJ ~:iJ f1' 'jJ .d ~ d, 

NflfflJql'lli 'Ufl'll1i fll'jfftlWI'IJ'IJ PBL'il~ !~Nfl'fl'lJU t:l1fl1 'iln tlf;jfftlUlJfll1lJf!~mU fll1lJ 

" 
toU11 m)cil.,'l~flqf-.3U,,~i'flI'ill.J~fJ'j~'lJiJ Ufl~~Al1lJ'WfJ h~tll11f11'jbYfl'UlllJ'IJ PBL l~tluifl 

" , 
11"fll-UU NI~ tlU tiJ'U -fflfl'tu 1 W UtI-.3l'i' iJ ri flU lil<U llJ11llJfftlU 1 U 11 ft'fl ffl'l'j 'ifl-:J ~~lJ1AtI "u ~ 

" , 
fll1lJ bYllJ1 '.itl Hfl~fl11lJA '11111 'W fll'j U1'IJ I U~tI'U 1~f11'.i fftll.Jtl"~f11'j 1if)!!"~U~~liJmm 

I ill ,.. I .. 

tl'IJ Nt~ tI'UYiiimu f1 fl'hlW ~u ,,~1l 'il;) tlliul'l fl~ N tl'U 111 ft liJli 'il ~, nl~N"it1Jf)'YITI ~fl~l~fll'.i .. . "' 
fftlWI'IJ 11 PBL t,JflYlfl1'1 N l'f1lJl~ fflJ~tlfll'j'W(PJJl.Jllim:J~~l-.3~~~111J'\.Jn1J'Uff\Pl~!1J'Ufil 

ll'ltllf1'lbYl'l {tt~ luliifiJ i11iJ fl lllJ ~Yl N11'1 tllf11bY\9l{lfl tI ~ -.31tl\..! ~l'l'j liJn'U ~Hl~ffflUil tl 
~ " .. 

lil iJ Alit U'j 11 f1fl~.,'l~ rilu -ff1 r1 tyliJU mj1~ri-.3~ tl fll 'j ff~ Nlm~~wn.J 1 11f1'hl:: 1 u;) ltJ~ N~ 
.!Vd l' J I a..- qJ d Yd~ tl " 

IImH'WU t~tJ'UUtltlfl11fl'.i~'lJl'Wfll'.i'il}i)fl1'H'jtlU'j1'1lJ'lHlltl'j UlJU nlH'f'jH 
qJ q,J .:.. IlJ 

... 1 d'o::l~q9Jw ~d ..J 0 d I :g.I Q.I ~d.d s.'~ 
u'.i::fflJfl1JW 1'1'fl ! 11fl'IJm '.i tliJ9in llU'U A tlfll'.ibY'.il~'W(PJJ'U lfll'.i U,,:::! 'ill'lfl\9l11WUtl~fH'j tJU .. .. 
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".j,j&!1J1J~3 lllUfl1'J U1lffU flfl1'Jl!f1'J 1:: M fl'l!'I1I'1'Ufl~ UW 'I11~ tnf1~Ult('1:;lt U 1Y11-l fl1'J ttn llW'I11 
qJ q .... u 

" " t CLI Q.J Q.I d rp QJ Il.I o:v 

m muu 'J llJYI-.lH tJ 1Y1 H fll'J'I"IWJU1fl'J ~lJ 1hl fll'J! 'J utJ l 'IJ 0-.l'l1 ('1fl ~1'1'JU ('1:;U 11'1 fl'J'JlJfll'J '\11'1 fll'J 

[j UUfll'j" ffO'W I'i 0 1 tJ 11'1 U~f1 '11 ~ flfln-wWl'W 1f1 'j"1'11lJ'I1 1ol10 2.1-2.3 !mdlf1'11~ fl'VI?lJU1m ~lJ1'Wfl1'j" 
" 

, , r, d.d r;J 

tw:;mpJ'I1'W 1U1 ltJ'VlmU1'IJ0~ 

• fl~l.J'Witl'1~bll\..lfl~ Uf:~'I11~tnf1~tJfio-uEl'1u':H~tJW1Nm.h~ I U'lfU'riTWf1 tJlJlfl ~-l"l~ 
, ¢{ i'lJ 10 fl 1 ffU (j ~ Ell) li~ IftlHI ~ H 111 fllJ 1 U i ¢{ u ri 10 fl1 ff 1 ¢{!.u 1 ffflln iln:; IOi'lJ 

trill ~1'!f1fl'hl11 f'luhlJ1 t1~mfffl'hl1~ H{~lJ fll'j fflAlJ fl'1-!'W l'J'W fll'j" ftfl'hll .n11u 1 1U ~1~"l ~ 

~ 1lJl 'W 1m 1m'Ji1lJb~\1'1"1'j":;lvrwi'I'1'W 'j"l'lffl'f'll"'1ffmlJlJ'j" lJ11'lffllJ11 i t1' f111lJ !ifl!~tI!t('1:; • • 
ii 1\..1 1Vfl11lJ {f~f'llfl¢{ 1'W ~ 1~"l tll 'Wf:/ Irlll fl1Ylt'liu fll'j ~ I'1fl'lJ 'JlJU('1:;n 'II fl'.i"'J lJYl1~ i"lf1fll'J 

"" . EYinVim'hl~ 1~"l '.i"llJll ~ lr1'rhtJ1flEl1U('1:;9fUU~t~'W~lft'!:l'lllfl'Vl flr:hu "'I ('1"'1 fll'jv;il i11'11~ • 

~)'Vi 1'11'1 Ut~ O'll'lJ<lit.J 'IJ 11'1'111 V 1 tJ tfi -.l t~ Utt~ t'Yl U~111'1 'W 'U 11'1tt fl fl 'W ~ ~ ii 1 \..I lUfll1lJ {f:; ~nfl U ft:; • • 
... "" a 1 91 lI] t .:t j}!J) ~ l lrj cl • ·J\l gJ v ~tq 

{fTCfI'1fl1'J'\'ll 'I1101'W blJi11lJ1nmU\..I'j !f1 8U1-l !'Jfll'11lJUW'I11b'11('11'W .f1'j"lJfll'j"!!fI !'IJ1U " ~ 

'J:;~'lJl1cl ~ 'IIlfll'J fl~hu~ triU1.u8~ fl~l"~flt~fl"l'1 mlf1!dm ~ -.lNft-ITlJt)Y1 (~i~ f{ 1U~'WtlU 
, " " 

fl ill 5 fl'hlill:; 'IJ O~ tt~,,~ lJ fl rl('l ~ fl fll'J t unu'Wt! u,,~ fl11lJ i1 fltlf'l 'U 0 ~ I'! tJ I 0 ~ ~ 1 i1 tJ • • 
I ~ Sf I 

• fl ~ lJOl'lll'J U NJ:l'flU UW'I11l1tnf11JU ;;0115 flfl'lOI 'J i1 J18 -1m 'J fl 11l]'i 1lJ iJmllfl 01 'II U 6Vl 
q =1.... qJ 

d 9. Cl rp 'l~Q.J 'J1 ~ t , 

b'll'Ul'll'lty!'iH'll:: !WblOlft:: fl'l'Ul '1111018" l1l11l1U lU'f1~flilll'lll'J m!I'!('1~l1tJ 1 UHW'IJ8-.l fl'l'Ul 

" 
-W'W"ll,y llJ llJ~l1 1 nni fl~IOI'J~ 1lJtl'W fl1'J~f1 ~i'lJ ~¥1 "lfOlJ Uft~ ~tb ~ {flU -1 l'U 0~1 Ufll1lJ 

" " "" .., 1 Q,J tty ~ (l../' .,,:;:!, y 
~H ft'U o~m 'j" lJfl1'JiJ 'J '111) '11ft fl ~~l'.l UfI'l'Ul'WtJ"l lift ~01'11l'J Vrjfl'fl 'W b 'W'I1ftfl~m'W I'1fN 

d 'l q.o ~ Q)' ~ rI.d:t ~ "1 .. 1 iI 
lff(J~m~nm 'W1Ubfl'l'j"bm~1tJ€ll'Vll'1m'Wmf1'WYll~ tlJffOi..lf11(J'j~iJlJ Video Conference 

U ~ ~ fI'€l'W 1'W filA t)~ f flU~ LlIi..IfIlfi f1l 'JffflEll ~ Ol'ill'J 6 ci1i..1111 ttl' 11 U flU ft'fJ 1.1 ~-l 
riTWlllfl 1tJL~~ 110101J!!'VIi..I~lftl:lt'W'J1~ €)trhtll'W'I15mrmllfl~ ~ ,,'IT U11 01 'ill'J vlf -.ll1 ft lU ., 

" " , 
!'llUNbftu{'fft:: 1 t1' fliJfll'.i fl'0'W 1 tJ l1~f1f1'l'1'J il 1Oi'~l!'WNftl1 OflfllJ 1 ~ "iJ~iJ1JUJl11 'ill11 fJ1 '1111 6 ., ., u . ", 
tl'fffl 'W 1J 1-.l vi 1'W VI U l 'III'! fl ~ ~ fl A ill {flJtJ~ '11 H i'Jfl f1l 'J tL ft ~ fll1lJ Hi'W ~ l'U "IJ O~ V. ff 1'1 VI 1 tJ 
~ ~ ~ ~ 

!l1m:;fI'lJ~t1flnftf1l:l11 'W'.i~~lJlJW ~lOIftfll:ll hi~-1'WO 't 'il~om~lJJtJm'J~¥Im1!~ (J'W fll'J . ~ 

'fftJtJ lbft:; vmnlJt)'Vln'll t1-l'l1 ~ fl~m ff1'l1i'lJU tJ 1'11l-.l lI~1 'U 'I 'W llty'l11-W fi 1'11111 ft II 'J'~'j" '1 ~ 

vlmJufll'J lJlt~'WL 1m'WOfl'lJm'Jl!~U~ 1~i..Il'W'W0'lltJ-UfflOl fflb~'IIfll) ftfll:ll !~€l 1 'illflU RIOI 
~ , 

U~ hi 1~ vlll 11i..1 flU ~ 1 'ffl'J -U'W i..I,j Mh~ 'il1-.l ~ -.l ~~ -W'W ffll1 i'iJU ftVl vi! 11 u tJ 'i;:; 'll'ltl'J 

dhmJ1ui~ 19 fl'Wdtr~ff1lJntl-W?lJi..Il~0 1$i'I'1' 1tlf1l'J~lfl'l'j"-U'W'W;1 'Ul11oDO~!1HJ1~fflJ 
1flV111-11111n;f1'lJfl1'jw'Uw~vhl~(J'II~ ft'llJl'.im~lJL~lJ1 'Wril'W~iJEIOI'U11'1111h1 DV11 't 'j" 
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'Jlhm11 ~3 !~ U til 'J 'I11lbYU f1tll'J l!m 1::::r1bY1m (0) '\IfI~l1W'I11~lfi'fl~UHi:'l::::H U TVil ~fll'Wfi' 11 W'I11 
qJ q U tI 

" " r ~ oW" Q.J ..::i 'jJ IV W Q.I 

m n 1U U '.l lJJ'VI~ ItU 1 'VI N f11'Jl'H:UU lm::::'lJ1U f11 'H'Han 'UfI~11i:'lflbYlfl'H! i:'l::::'U 11flfl '.l 'J:IJ fll'J 1I'fl fll'J ., ., 

(j tI'Wfll'J bYfI'W~f111J i'fl tI~'fl11 ~fl fl nYl' I'lIU 1m 1fl1lJM1'1i'f1 2.1-2.3 Hi:'l:::: ~'fll1~flYl'nJ'U 1 f1'j ::::'lJTU flU 
'" 

o " 

!~ {JU fll'J bYB Uti 'IJ 'IJ PBL 1fl1:IJ'l11'1i'B 2.4 il'l{JYi'il 1'.ltlllllm 1:::: r1 bY1 m \9l'UB~l1unnYhnl'l;ju Un:::: . " 

• I JI " t 

• fl ~m1 fflflVi dJUfl ~ l1tyl11 Vilfll'l ~UfiBij ff\9l rJ~ lli UUFl r-m th:::: lV'!fUff1U (OlUlJ1fl 1l~1 Vi 

1 JI l' u i fJ tl1 bY U ~:::: ff'VI i 'WI 1'111 fJ V H 11 1 fllJ 1 tJ 1 J{ U Fl 1 fI tl1 bY 1 J{ l'l~h fffl 11 11tJ'J:::: ~ 'IJ 

11illcYllflfffl'hll i'fl tI hJJ(f1~i:'llfffl'hll~ l~H''IJ fl n m1'IJ bYUU TIU f11'j fffl1l1 mJ-w,nu~ 1~"l ~ • • 
" " ~ llJ 1 U i r'l'.l ~ fll'i bY1H~ 'il'Vi'.l ::::ITI'Vi 1'(0)1.1 '.l 1'11''11'11''1 bYtI1lJUHJ'J l'lffllJl~ 1,.r f111lJ!B mVl BU":::: 

ill'U 1tJfI11lJbY::::'f11flJ{ 1U~ 1~"l l~ 'U Vi 11'111 ~nYiliu flU i\iHJU'Jll H~::::fl 1If1'j'J lJ'VI1~ 1'l11f11'J 
".. 0 

ff'VInvhf111 ~ 1~1 '.l11Jll ~ 1 ,.rilltJ~ fl'hl1Un::::;lIu::::!~uVi lf1lllllfl~ flr.hv "1 i:'l"l tll'JViij ffl'lllJ 

Ifl'.l::::lnr flO~~ ~~I'lt.! lJ{1''lJvil i'H'fI11lJlJlJ1U:::: lt.! flnfffl1l1~Flfll M!fil'lfll'H~ tlU n$l1l1 ~ tll'.l . ., 

BVif1I'lUt~fJ'lflJ'l1t.!'UlI'lmtl1tJ !~~lliuu~rWU~111'l'U'U1I'1Ufli:'1'U ~ ~t51'U1t1i111lJbY::::\i'rJtl Un:::: • • 
" bY1bY~ f11'J -n 11 M\9l'U 111 bY1lJl'J(1l1 tJunJl OUN II 'Jnl'lllJiJUJ'\111,"~ 1i11J11''lJfl nufi'l '\11 u 

OJ " • 

cv.::2 I d ~ 'j) t t ~ .J QJ .:td lit <J/" J QJ 

'j:::;IflU11U ~ 'iJ 1fllJ fl~lt1TI lfltJ1'Ufl~Otl1~1'l mu O~I'li:'lfJlfl! 1m ~ ~r-m bYlJ qTIli 'VI tlfl i:'llU 'IJ'U fl'IJ 

. " " 
flru~flllru::::'UfI~!l~i:'l::::'lJflfm~f1tl1'J!tJ~UUUtJi:'l~fl11)'.J'dfl~I'I'lJfJ~I'l'Um,nl~ffu . . 

I rI'JI dq;.x~ Q.o ~Ij.i ~ ~ d'd. 
• fli:'l lJ 01 'ill '.l Ur-lbYfI 1.1 ihu '111 'VI!f1Ifl'IJ Uil fJlHl flbYm'Ul'l O~fll'.l il11lJ'J111 11 fI 'illfl fJl'il n tI'VI 

~ IlJ U oQJ 

d l' od ~ 19J~ V oF t r 
l'l1t11'l11tym'Vi 1:::: 'Utllflft:::: bY I'll 1 lI~\9lfJ~ 11 '111'11 'U 1Ui:'l::::flill1'iJl'j tlUIFl i:'l::::11'U 1tl~1'U'UfI~ bYl'Ul 

ti'U'1 t 1f l:1J1uhn'J'I1~fl "!1'l'J ~ 111 nu fll'j ~'fl ~1''IJ NIfl'l1f1'IJ ltft:::;~tJ'J:::;bYl'U ~lU fJQ1 'U fl1l11 

" " ~u ~'U'tl ~ m 'JlJ f11'.l'IJ1'11lJ'I1~fl'lm 1'U bYl'IJ1U'U'1 Uft::::fJllll'J V~bYfJ'U hm ~fl,,!Ifl'J U~f1~ 
'" 'I"' 01 "' "" .. ..\ Q lIJ.1 ~ 
!bYtJbY~::::nm t U 1UlbYlJlt~~ 1U'tllV1lFlm'Vim\ilU'VIN ! utYB'U\il1tl'.l ::::11U Video Conference 

Uft:::; bYfJ U 1 'U fIl fl q~ l' fJ1"!~! ~ U filii fll 'J ffmJl~f1l1l1'.l6 ff TU 111 tlJ hI n flU bY 'tl 'U ~~ 
" ri1'W1l1fl1~ lJ1ri 1I'lflUH'VI'U'Wtf11HV.'.l l::::~'t1'h~U11 tlflLfI'l'.l tJf1~ ~~UU'hfl1'i11'.l 611~11m[J 

OJ 

" " , 
t~'U ~!iltJbYi:'l:::: lMn'IJf11'JLffJU lU11~flbYl'l 'JU ~~UU ~mViflflmJl~~u~nilrul1l'iJlfl'tll'iJl'J 6 

OJ OJ U 

o "0 
~bYfJ UlJH 'Vi 1 Ulin! 1I1flfl ~~ tlflill fflJ U~'VI1~1'!f1fl1 'J tli:'l::; fl11lJ~ftu if 1 1.1 'UtJ~ U fflFli1111 
<1,1 III ~ <1.1 

~ " 
bYO Uti i:'l~H~ fflJ q'VI~'\J f1~11 ~fl~I'l'.l t11111'IJUU l'V1l~Uol 'U1 U iJty'l1lij~\il1111~fl~\il'j 1~ 

'fi 1!'WUfll':l :lJl!1:IW1i:'l1'ViObYlJf11'.l u~u~ llJ'U lU'Yi't1l1'Wi1Rlfllhl~ lIfll'Jfff1'l:n !litl~'illfliJff\il 
" . 

U~ 111 i~'fi1!11'Ufl1'J -nHfni1'ViU i f1(h~ ~ 1~ ~~ ~ ~U'U ff1'111UiHrl'lVili:l 'Wlh~'lflfIJ 
.. " 0 

lill11lJltlll~ 19 fI'U UU~bYllJl'Jt:lYl''flI'W 1~f11J{~ 1VfllJ-n1fflll1'ViU ilu 111,j'tli1mlJ1~ bYlJ 

l'fl[J'I1l~ 11tJl::::ff'IJfl1'JW'Uru::::'YillUUlI::::bY1lJUm~lJ!~lJ h.J'ff1'U~ij RI1I'lIll'1 1 tJ1J1 fJd1~ 1 'j 
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"" " flru~111Ulf11trVl1 

lJ'tn 111Ul~Uf11'Wflj'W11111 'j~ 



Q,..> Q/ <OJ "'" 

'VI~n~~~n1'a~n'H1:WVl1'lJru~ [9\ 
Q.J 

"'" "'" ""1l ~"'11!!I11~1'J'Vltl1~1~I?I'aP'ln'M1 (bb(:.J'U .sn) 

'Vii'n~l9l~tJ.r'UU'a-:] 'rtfr. 2545 
Q.J q 

Master of Education Program in SCience Education (Program B) 

2. ~'fnRqJqJ, 

nlJ'~mtllJVll,rru-ntil 0i'ltl1,",1'l1mAm~n) 

nl"l.lJ. (rlYlml"ll~H'lj'~m~n) 

Master of Education (Science Education) 

M.~d. (Science Education) 

3. 'VI'ti-1t1,'nUn~'L'~ cPI"?lil'll 

Jllf"l'l1l1f"l~mnjI"l1'l1~f Lf"lil ~'J"l'Vlm ~~ni U'il:::;'J'Vltl'1p\I'l1~f.r')~bj Aru:::~'Vl'cJ1P\'1t'l(9\f 

lJ~1 ~Yl t! '1 i tI P\~'1 f"l ~uYl j'~t~OOJ lL'Cl:::l'1 "J'llJ~hlJ~'fl nu l'1 ru:::~ nW1 PI '1 'lI f -f lJ,"1 ~Vlm ~ ti 1"l~'Wf'l1-'U'V1 t"lLj'{ij.J 

... 
11 ryWl m~'lll ~ Lll'1~'Wl'1l~'VlI:J1l"ll'l1(9\f!fl1lJh~ ':idt,wh~ 1 illJ'ln~'U9Uth Li:lUvlf'J-l (1\'Bm1Mr~1"1lfN 

']j1~llh'!'ath~~--l iJ'lJw'~~mh"JiJl"1"JllJt'l.!LLNlJln1'l.l~u'VJtnU(111~ YiI1vl'1l'1.~~llJl~'1:ltil~mtll1i'El\f~'t)dh'fl1JrlJ 
~ . ~ '" 

~,""'1 ..... t,.- A- :!BfJtJ d'1"Lr 

L ~(m 'Y'llJ"ri'U-'"1'nlJ~i'lI,' ~IU'1YlmPl'l'll W1~ ~""lJlmI'W br1 
" " L", SI !lJ .... . 

Ll:1':::n'tJuri\Jn'1~Vit1t:::lYll"llYltJilrit,'nJ5ltln1r~n'l!l'lu~:::mA-n~~n~!?I:rm1~m~no]\d~'IJ;jl\! 12 . tI ~nM~U~~;J 

~ ntlru::'"1I1J-:I nlJ'(jtlUn15'~'tIULL'lJUU5'ru1n1~Vl n ~luVll~~VlmA1'l1 !?IfL -nlJl'JtJnu l'1ru::::'lYltJ'l P\'1'l1!11~'1'll'fltJf1JtlJ'~ 
'U • , 

v.~n'~[?l'j' n~.lJ. (rhUY11"l1~11l~~ntl1) LLt:.JU "11. b~'E:lLth...lVl~n~(11'j"'W~::;~1Juruoii!?l~ntl11"::;'lJuvn--l1n~ ihVlfufl~ 

1 'W~'W'V1'i'n\'!(?l(w l ~'ElU1'j'L Yl'1U ruVl'1~ bnr1;Ulil~ L'tlnl'l1L "'fl'i'1'WLN~t!'W~"ll1~LLfl~'W~~'tl'W~'t~ill"l'Jll-l~~'W':l1'W 
q 0,1 ". '\I "" . .s 

1'Vltl'1 ~1 fl!?l tlr1tJ (11'j',mr;lI11'El~~'t'I'W:=j'll1i'l1-.1Jll'W:)'Vltll ~1 MlflJi'~w.J'W1 m1l-J~l'1'dI~~1a.J1'j'rl lL'Cl::;m'tlnl~ l~:W'J@j nl~ 
~ , 

... 
til 'J t!VI~ n n '1 nL~::; b VI ~t:.J ~ v1-1 n~ 1'1 u~~ t>l'fl":]~ (Pj'i':::UUn1'j'(jm.,l n')1Mlt.UU WI '1 fl~ bP\~bbU1J~'tl'l.lVtI,:j 

1n'fi br1t1U fu LU~m...lVl~n~ (11'j'L~l-11"LX~'flC1lI"l~'fl~ n lJ'r !?I[1U~::;~-:I r1W&1::;n'l.l'JYll,m'1'i'~'El'l.l lij'tlUn'il(;ll~~ l'l rlut:::~'1 rl 
'IJ -II. oil • 
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f'll'!l(;lf~ln~'W~l~l~(1'U:rrulnlffl'JldJ¥U~~ulhJ~nlf~!iJ.J'Wln:r::;U'"l'Wn1ntiJ'W¥ 
fJJ 'U -qJ ctJ 

~·MJl f'll~l?1fb ~'f}tlj:-;btJ".i!,r(9\'(]i~ rl~a~:-;Yf'fl"l~'W 

5.2.3 b~'fl'U:rn'VllU'ldWlnlf"1J1I?lbbf1~'Wfll~1'\.i~'VltJlPll'C\l?lftl?liJrll~ldJl:rmJliljM~U1~ltl 
-:]l'W~'el'W\~tlnWi 

6. lh'VI'UlFlnl~btllPl.'41'f1'W 

111flml'Pimj'l~ 1 iln1l'~mtl 2546 

r.J ~ d! An -r l ~ m~n i1i't1..:J ij f"lru~ lJUi l?1llJ-n '8 U"l ~1J"Il 'fl~~~l1'VliJ1«tJ pi'h.lA1'UYl1'1tf!iJ.J~1 rJi''1 tin l:rPi m~l'i 
~ . 

Viin~l?ln:-;~1JuruoVi{il~m~t1 V'l.PI. 2543 bb~::;ijAru~JJu~h'ilYn::;~~~ 
'IJ • 

'V'Lr"1. 2543 

"" " fln1j'l ~~1'El'W 

1 O. '.i'::'eI::b'd'a'ln'l~~m~n 

~::;tI::;L"J~lm1~m~lM~'Eli1lVi~n'i1(;1f~'W~hb~~n11~m~nI?11~t1n~ 3 tln11~m~t1 (9 [nFml1~mn) 
OJ 

hJ LflU 5 tlmrPlmon 

11. nl~'iN~'VI::L\jtl'WL1rJ1.J 

llhlltlmlJJo]'Elu..:J rolU"Il'El~HI.:n1YlmitJ ro'i'tUPl1'W'V15'1lJ'00.Jt)l Ji'':JtJ nll'~mj'l'" ~ n~ m11:::~1JuruoVi m ~ m~n 

Y'l.A. 2543 
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12. 
Q...t -Q cj: CS1 

nl~·Wlr..l~bb~~'Gllb~9m~PfnHl 

l Utl1 tl vl1l..J-D·El1J.,'J rlU'1J1l.,jJ..j'1..n1'Vl\'J1§tJ f11Uf;~'tl'Vl~1hiijJrjl ct\'1tJ rn~M mn'lil of{ n?i (7ln::::J1tIU ru11(7l ~ m~:t1 
" 

i1.f1. 2543 

Ph.D.(Physics) 

Ed.D.(Curricurum and Instruction in Science) 

Ph.D.(Science Education) 

4 Ph.D.(Physics) 

5 M.S.(Natural Resources) 

6 

7 

8 

9 '\.n~rncu ')YUJ (lFlih:n.Jyt~mf) 

10 liln..l'l'Jfll,)Z1~ 'i'tl~I"lIZ11!ln"llHJ UHl.(lf1i'its'..lvijti) 
~-----------+-------------------

11 Miilnry i'il~P11~1!ln"llHJ '1Vl.lJ.('Y'l~n1:tptl?1(1l§) 

12 ~'Vl~mrJfI 'i'f.l~Pll~(fln"ll'i'ti' Ph.D (Zoology) 

13 

14 Ph.D.(Medicinal Chemistry) 

15 Ph.D.(Genetics) 

16 

17 M.S.(8olany) 

18 M.S. (Physics) 

19 Ph.D.(Weed Science) 

. """ fl'E)IHJ 20 
~ 

21 

22 M.S.(Applied Computer Science) 

23 WItJ1Jryili 

24 

25 M.S (Textile Sciel1ce) 

26 

'0 
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Ph.D.(Organic Chemistry) 

Ph.D.(Mineralogy) 

32 

33 Ph.O.(lnorganic Chemistry) 

34 

35 

36 

37 

38 

39 Ph.O.(Biochemistry) 

40 Ph.D.(Botany) 

41 

42 M.Phil.(PhysiCS) 

43 UlfJi1lJ'lIltJ 

44 

45 

46 

47 

Ph.D.(Mineralogy) 

49 Ph.O.{Food Technology) 

50 Ph.O.{Molecular Systematics and Evolution) 

tJm'i~n'Hl 
0 ... .,. 
9TU'dlH.JI.~t1'W .... 2546 2547 2548 2549 2550 . "" 9lU'IUVl'"l:::fu 15 15 15 15 15 

9l~J'1U~ A l61~l"'l ::::cllL ~9 nlJA n1"l"l - - - 15 15 
. 
9l1J'J'J'!I :::f\J.J - 30 45 45 45 

--
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gil,:) 1lwl-.Jt11~i'lm;fJr1~'l..wi~''WYlt~b~W-I ~~fj~V!'l..btJ':)1'W~'W~iJm'll-.J1,)l-.Jlj'flnul-.JV!'lrJi'lm~fJpj1'1..l~1'W'Vlt~hoo.J 

bb~:;'el--l~nt~'I..l11\.lVf'fl~~'W 

VI'l!--l~'fl 'Jl~~lt bb~:biln~ltHf~~'l,rnV!'fl~:W(PJmn'l mFl1t~M~'"l~t::;L'VIY'l¥t1l'Wtl"ll~m"1 ~tJl:W1JJ'l.l11"1i-
, q 

, 
mn1 :WVlI~i'lm~fJPij'Wrl1'Wi'lt';j1t@J ~L~:::bbV!l'l.:).jfill-.J~1l1tJ'WilnrWn.a1'fl~ch..!'1lil,,~Wm.J 

q "" 

17. .:I'UtJ'J:::lJln.! 

l-n--.1Ul.h:::l-.J'1 ruUt:::",htlUfl:::-lU1.h:::l-.J1 rub~'WtltJ 1J\".llB~fI ru:::1'Ylm pjl~ ~f 

18. 'VI-a n'Z4I11'J .. 

bJU'f)tJn~l 

hjU'tlfJn~l 

... '" ~ 
2.2. t1lJ'l Vl'l"lll L'tlmYltl1 pjl~l'1~ 

~"li'lL'tlmr~fi'1J 

"".¥ ........ ~ 
1. 'VI:J.J'J 1ll'J"lITrfWjlUbb~:::'l'"ltJ'VI1·ml'JYlm~1 

8 

32 

(4) 

(25} 

(3) 

6 

46 

VI 'it m~ M1n"1'j'~mfl:wtnU ru-n!1l'Yl n~l"lfl~"lIl rhVii..!i?l11X ~ ~tJi..!tStI'Uj'11'J-:')-n11 'lJ'I .. nJ'J "'~"jjl'i'~·i..! ~1l.J'Vl'l..:J n'l5' 
~ "II..... ~ 

;a1m~nhJil'EltJn~l 8 VI'Il'JtJf1(1l 
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1. b~'fl1\\~~tJ1..\b~lhFl'Jl&J5l-J~'W€~~vdl-lml'f\m.tln1Jn~l'h-l1 "B'fl-l5-lfl&J L~'W mnij'fl-l 

ni'SlJn fI'1tl'l ~p\'j'tt~n'"l lJ'Ct:;i-l fll-J~W-JUD'1'j'l-J 
d9 

" , , 
2. L~tlt\\~~tJ'W~'u.J1'j'm.h:;tJnMmllJ~ V1~ttD 

lJ'1:; LtJ"lIUb 'Wn'l'Sf\m~n lJl 

bb'Ct:;~5nm'j'Vl'Wjl'W'1ltl~ P\1~ r;]f(~h~-1 ill LntJ'JiI'tl'lllJ1.i 

d ~ ~~ 

'Yll-lm'1r1m~n LL'Ct:;LL~'J'lVll'Vl1'lL'Cttln bM 

4. L~tl1 \\r!iLftJ'l..HnMFl'JllJ¥ fl'Jla.JL-ih 1" lWn'S:;1J'Jj..lnl'j'~~t.l ~ fI'Jld-J~Id-Jl'j'Cll'U.m'j''Eil'Wr.J'Ctm'S~{mL~::: 
'Il '" 

H'n'S:;u'J'Wrn'j'~~tJ1'Wm'j'LLnuruvl1 Lb'Ct:;TI(;J..J'W1flrufllV1m'j'f\n'l.t11~ 
~ . 

~ " 
VllJ,)C1l~"llIYl'W'ij'I\JLL'Ct:::'fj9tJ'YlI'ln1'Sf\n~llJ'j'::;ntl1JM'JtJ 2 n~lJ'fj"Jj1 f,)'a n~l.I'fj"llI~'W'ii'I'W'YlI,:ml'Sfiln'l.t1 

dS .. 'II J,$: 

~ 

nlVl'U(?l1~L~m~hju'e1fm~1 6 VI'l..htJnr;] '"l1m'ltJ';'j"lll~~r;i'ShJ\l 
" 

'Y'Jtj' 501 Vh~tj'1l.l'Yll'llJf"ilrul'll'fl'ln'l'j'~m~n 
d9 d9 ~ 

FE 501 Philosophical Foundations cif Education 

'Y'J'ij' 502 ~'U~1'U'Vll'l~'lfllJ~L~m.jJil'111unl~~n"rl1 
d9 oJ!! 

FE 502 Social Foundations of Education 

FE 503 Psychological Foundations of Education 

'Y'Jj 504 ~l.l,jI'UVll'll'Vlfl'C'WL'CtiJ'lJ'fl'ln'l'j'~m.tl 
FE 504 Technological Foundations of Education 

.., 
= ~ ... 

"'11 n 'S1tJ'J"ll1 C1l'l'U 

y.j~ 511 ';'jjjm'j'~~tJVll'lm'j'Pin"rl1 .. 
FE 511 Research Methods in Education 

Y'lj 512 m'j'";)9m~-lf.lruf11V1 

FE 512 Qualitative Research 

2(1-2) 

2(1-2) 

2(1-2) 

2(1-2) 

3(1-4) 

3(1-4) 
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FE 521 Statistics for Research 1 

FE 522 Statistics for Research 2 

'V'l~ 531 fl'fl:w-w(;n(;l'flf~'I'\.~fiJn1j'~m:nl\'~:;:~{tl 
4" 

FE 531 Computer for Education and Research 

2. 'l.U.J1Vl1"l!'1b'fln 

2.1 ~l-J1[p]1"Ii'1\''fIn'Vnml'ipjm~'1 

nlV1'Wl?l1,xChrwhJu'i)tln11 4 Vlt.btln~ "nn:ntJ~"Jjl~'e)hJ~ 

n'l to 11 i'1'l~DbL'tl:;tJ5Uii n1j'Yr ~U1V1in~L'lj'~Vltl1 Pll~lYlf 

TC ':011 Theory and Practice in Science Curriculum Development 

n'J ;-;;73 mnJj'::;Lijt.!r.J~n1j"M)'\..i1'V1tJ1P11~Af 

TC~'73 Evaluation of Science Instruction 

"'" "" .. 2.2 ~~1 !?l1"l!1 L'fIn1'Yltl'1A'1'i>1I?1'i 

3( 1-4) 

3(1-4) 

2( 1-2) 

2(1-2) 

2(1-2) 

~~tJ'W'"l:;~'fl'l~~lStJUVl:W'J(?l~"JjllimVll.:l~Vlt.J1P11~lYlf hltJ'fltJn11 28 Vlu'JtJnA lVlt..lbLti.:lLiJ'lJ n~~1"l111.'8n 

0'.:1 FlU 25 Vil.btJn m lL~:;:';j4:l1 L'flm~'fln 'hJU'fltlwh 3 In..!'"JtJnlYl 

"'I!P1aJ~\nntl • • 

nl'V!'W[p]1~C~tJ'W 25 W .. htJflA 91nntl';j"l!I~.:l~'fl1tJe 
'J~ 514 ';;I\1j'll~:;:~j.JUiI"llil~i'lIj' 

SCE 514 Matter and Its Properties 

SCE 522 Life and Living 

'd~ 523 n1 j'VI:WUL~m..l"llil-:)~lnl0l:;~-5~,nw1.'Uj':;:Ul.llh'J PI . 
SCE 523 Flow of Matter and Energy in Ecosystem 

'l'M 533 LLNU0l:;:'YI~.:I"'Il..l 

SCE 533 Force and Energy 

':!'l;' 501 ~::;lJ1Jb0lnf'll~AfLL0l::;Lilnf1'V'l 

SCE 501 The Earth and Universe 

4(1-6) 

4(1-6) 

4(1-6) 

4( 1-6) 

4(1-6} 
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')tt 561 tJ{jjJ'11n15'i)VltJlr11~f;lf 1 

seE 561 Laboratory 1 

')1j- 562 uliUiim5'';)i'ltl1r11~f;lf 2 

SeE 562 Laboratory 2 

'J1j- 563 t1limimt1'VltJlpjl~f;lf 3 

SeE 563 Laboratory 3 

'J1j- 564 tllJlliimj'~Vl'lJlr11~ f;lf 4 

SeE 564 Laboratory 4 

'Jtt 502 ~l-JJ..J'Wl 

SeE 502 Seminar 

" nl~\lV11~l~m.lT)thnJ'EltJ 3 Vl1.htJnf;l "'llntltJ~"Illl1l~~'Elhlil 

,)'l5'" 671 w5nmt'Vl'Vl'elf;l~1"mj'j':w~m:l'(9lj' , 

seE 671 Principles in Agro-Industry 

':113' 672 'In"n\lpjl~Af 

SCE 672 Nutritional Science 
, 

1'l5'" 673 ~h1t..ll pjl~f;lffi-3'Vl'EI 

seE 673 Textile Science 

seE 607 Community Environment 

'.ltt 608 n'lj''El'ElmLjJjJbb'€'l:;'i1l¥l'l'ElUntrumj'\'l'f)\irh'ltl1m~H'lf , 

SCE 608 Design and Invention of Scientific Instruments 

':l'r:t 609 ~L'€'l 1"l'Vlj''f)Uni 

seE 609 Electronics 

seE 701 Scientific Measurement and Instruments 

"" .. 3. ~l'i'W'W'Wfi 

':1tt 688 ~lj'UYfWfi 

seE 688 Master's Project 

1(0-3) 

1(0-3) 

1(0-3) 

1(0-3) 

1 (0-2) 

3(1-4) 

3(1-4) 

3(1-4) 

3(1-4) 

3(1-4) 

3( 1-4) 

3(1-4) 

. 6(0-12) 
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Il1m~tltJi1 2 

TIm'iAmnvi 1 

i ')~ 522 ?\..:IiJ:n1!1m~::;n1~~IN~1Vl '"Jl-t 514 ~ln~~:;~l-lUr;;'IJ1l..:l~I~ 

4(1-6) 4(1-6) 

"" ..I llIVU'a~t.!'Vl 1 
.. .col 

1l11"H'atltlVl 2 

tJm'aAm~lvl 2 tJm'iAm~1~ 2 
... ~ 

'"Jb' 523 mnnp .. !L,)Ul..l 'IJ'il'l~I)'LLtl::"fl',N- ,)b' 533 LlNLLtl::Y'I~'1'11W 4(1-6) 

-l1l..l1wT::UUlh')l'1 4(1-6) 

Il1fHl~-i'el'U.vf 3 

TIm'iAmt"l.vf 1 

')lj-561 uDU1\n1~:)Vltnl"\l~~f 1 1 (0-3) 

,)b'5621.lD1J?im:l''iVltnf'll~Vl'f 2 1 (0-3) 

Y'lj5311'l'il~I'W,)LlfItlf~l~r1Jn12'~mnu~::; 

.., .col 
1l1fUI~'iil'U'YI 3 

i1m'iAm~1vl 2 

2( 1-2) 

2( 1-2) 

,)b' 563 tJ{jlliin11i)Vlmm~(wf 3 1 (0-3) 

')lj- 554 tJ{jlJ"iin1Ti)Vlml"\l~lfIf 4 1 (0-3) 

Y'lJ ... . 

Y'lJ ... . 

2(1-2) 

2( 1-2) 
r--------------------------+----------------------------~---------------------------

! '".lb' 501 )'~U1tlnpl1~(OIfLLtl::;L'clnlWl 
1 4(1-6) 

1l1flL~S'U~ 2 

um 'a Amnvi 3 

3(1-4) 

., .col 
m A '1 ~ 'i'tl tJ 'VI 3 

t1m'iAmf1.vl 3 

1(0-2) 

2(1-2) 

6(0-12) 

L~t11.1n.,,'Cl Cll't.!~ LLil~~ L1rJ'U.tJlb"ihrJ1J~1.IVl1f1i')1.I"r11 Lfi1~'1 n'WL 'U.Vl'tl'l~un1J'l-nl'JrJ~l'Wc;h." 1 bLil:::Vlt.!'J'CJ-.11t.! 

~iJ ml~i'J1.I~'mljJ~Vll~V1mitJ ,",1'U.Yl1'W'VI~1tJ'00-l 

n 1 n11:Jt.!n 1 ~~'fl'U~h 1 ulJjJ7J n '1 j L 'Ull 1 fi1 'I ~ J'fJ l.! f119 '"I ~9 9i L-H'SJ n 1 j-r1 IU!) ~ n '1 J'~'" ~ 1.1 A 1 'If 

Lth.JL'Jil1 2 iU(ill~ t(1\tJri'f.l'W~9:::Lih1.l1Ltm.J9::1l'fl~P1m~nL'tIn~nT'flti1,:I(i'fl~m1rh'n...! rfi'~~uiUAI'\rLLm9:: 

L1:J un ljtJ~m1 n15''V1 A il'fl~,n1 t11~ A 1U u::;,J 1"1l'fl'l ~ Ml1..l ~tJ i1l1lf~'Jl.1)'I Lij t.m1:fj')UT'J1.II"l r.nd-l!I,Lil::;f1r!l 

~ L 1"\ 5'1 ~i~~::;tJl~'I~l~ljm..lrh.h~'rJ1.J btl~niJ~~~L 'Jr!l~'il1.J It!Yl1l'l ~'U.l~mh~ h br!ltl9~ n15'~'ilt!LI,1JiJ~ IStl1..l 

L'Lh'! ~1 r1 '1J 
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mj'~'el1..l7)"l!lUj'j'mtJ"I~ 1 1-1 r:i bft!'W~ m~l f)'WA r)'nn jP[~ 'UJ~W«:::'U~fl,nn11F1'l13.J¥r1Uif nJ\nYf'El~ ~1..l 
qJ '\t". '\J ..... 

L~tJl-ifV1inn1j'iSfJ\lrJl':ltJn1mrlury"v11 ~~tlU'el~9:;~'lAlm3.J~dj'Wi1t1J·W1L~mri\J'V\il~~'W 4 - 5 i1ryV11 

LLfl~1v1~Lffi\.l""1~~,ni..l1\.lL~~7)W111::.:iLL~::':Urll"lJifru~1[;]1J.,i'Vi~n~"lllnl1fi~~~fl'W ~1"v1fU~1j'ilYi\.l€LU\!n11 
" "" 

,;)4't! l'h~ 1 ~ Lth.\dJryV11 Ll~::':l~mJtfJ'l ntJJJnU'1! CY1y\'el'l~'U LL~:;Ul hJLth..ltl1:;LtJri~'fl~1'I.J1-wnl1w~'Wl 
Vfil-i~\.lM'fl1t1 ~~m9'fll ~fJn1j'L -iili'lJ.Jfun11'f1Ul'J.,i irmn"l nj'j'l.Il"iltJ~VltJ1Pll~(ilfLL~:;n"'lnj'1l.ll'11~~"ll1 
nlj'~'W 1 ~4'~~u1uVlil'l~1JtvltJV11 .. htJ~1'W(?h~ 1 

18.4 fh'flfi'U1~'il1~1'i11 

~'i5" 501 
"'" 

FE 501 

'Vil 502 

FE 502 

Vi~ 503 

FE 503 

1. Fi''fIfiu1tJ'illtJ1'i111'\JVI~'J~1"11'«t.ll''\JLLa~1~tJ'Vl'.!Jn'Wfim~1 

2(1-2) 

Philosophical Foundations of Education 05052501 

~mt1Ll~:::~lI"l11::.:i1::':UUI"l,)1J.Jfi!1lu~~VI~nn1j''Vl1-itlfonryl rl'11l.l~1Pl 'Vll-.ln1j'fiim~n"tl'fl-iUn­

llfIlryl ~nn1j'~m~lLL~:::,rn~VlflU~IMCY "1 "lJ'fl-.l1VltJ lLfl:::MI-.l1.h'::':LVlPl j'1l-.1t1~LLU'l~~huJ"1 
, " 

li lnVl~\lhi'K'l fll-JU9'"Pj''W 

Pi m.n 1 Vl t! 

Social Foundations of Education 

~ nm ';J Lfl11 :::oJ'fltJl-i LUU 'i:::UU L~m r1U1:::uui-i fll.l Ll,'~:::tflj'~ ~ ~l-ii-.l fUJ 

2(1-2) 

05052502 

mll.l~J.J-w\!fi'j':::w:h-i 

1:::U1Jn1j'~mnnlJj':::1JUlMHi5n'"l n1j'L;j'il~ PI1~Ul lL~:::r3'oo.J\lfi11l-JL~llml~dh1"'li1~tI"l4tt 
d.!l 

WJ !1l~'fll-Jrh~ 1 1 ui~ fll-J~ L~t!'l-iiil'lnUn11f1nrn fintt1~YlfiYi~"1Ira~ tjO)1-.l~fl'li-.l rl:.J~n M'fl"'Hl~ 
LL~:::LLU'J ~~~1 Jl'JfJn1ntl~tJ'W~~tl~-il'11~i-.lI"lj../LL~:;n1j'-w [ij..!'Wllh:;l VI ji\ ~n~ 

Psychological Foundations of Education 

~n 1.tl~ LI"l~1 ::;,r~~nn1j''Vl1~~ (?l~VltJ1~~ Fl':llt.J L~i1:W ttJ-.lnUn11~ntn 

2(1-2) 

05052503 

L"'mU'W~r5n.;rff.!.lUln11 



'W~ 504 ... 
FE 504 

~'S 511 
<IS 

FE 511 

'Wl 512 

FE 512 

~15 521 
<IS 

FE 521 

~1l 522 

FE 522 

11 

2(1-2) 

Technological Foundations of Education 05052504 

~n'l11~l~~::jbml:::i A':lI~\U.Jl'1.J "lJ'flU~ltJ in'l1ru::: Arufl1 n~:::Ui'lUl'Vl"lJtl.:jL'VlAh.!t'i-l~ ~,)IJ..l , 

~~~'Wfif:;'1.dl~~'VltJ1 Pil ~ I7If"Lbil:::b'VlA t'W'i:~~ ~'Elf11fYr(ij.J'Wlj':;UU.:jl'W~l"IJ1{Yh~ 1 bL'W'J ~t:F11'WWiJV.1 
... ... 

~ 'YIA t 'Wt~u~11-if1 'Wm:i"~ l.'w:::u'lJmJ'~mj'1V1-11 U'J':::UU bb~:::'WtlnJ':::uu J'':l~;1~nlJ't:n'W<)[?l n1'J'~lL'n::; 

l'Vl At 'W t~thr'W~,rtJlJl1 oiil'Wn1J'~W.J'W1 n1J'(jtJ'W mJ'~tl'W ~ !?J..lUl'e).:J f'1n1J' lb~:::1Jflf'l1nJ'VnmlJ' 

~ n'M"1 hJtJ Aofi''1 A~'lh')1~1J' • 
Q,Qf .::::.. Ct.I' q 

'Jfin1~'J'"I~'V11.:jnl'j'jO'ln'H1 

<-

3(1-4) 

05052511 Research Methods in Education 

A':l1).l!l~mn'lJnJ'S').l"ll1MmJ''J9tJth:::UlVl~1~ 1 i'WWl'fl'Wf11J'f)9t1 mn~tlm1ryvI11'Wnlfi4'E..I 
t..' v .J.J t,. 

mS'Ahlm1ltln~11'Vllm.J'J"lJ'El~ ~':lLllh LL~::;~).l~~~I'W L'VlAUAmt~~Ifl':l'flth~ m'l1'J1JfiJ..J 
~ . 

LL~:;91'1m':;11"Hi1J-lf'fl~j~~tiML~'ilm1Y1~~'ilU~lJ:l.Jr;l~I'W bAi'tl-1~J.tl~1-il1.'1.Jm1f)9t1 nl1~1F1ru "..., . , 
[l1~ bf'J'tldi'a n1'J'~bAJ'1:::';i'a:I.J~ nlnLu~tJ~i'a~'fl nln;t1ULAltAS'~n1J'~~tI 

U~:::jlt1-11'..mlJ'~..rtl 

nl'i~~!IL;a..:tf1 ruJl11"l . . 

" ~ 

3(1-4} 

Qualitative Research 05052512 
, 

~m=tltJf"Dqj1bL~::;~inmJ'~1I"lqj"lJ'iI~01j'';jr.itlL;n~~rulllYl ~n1!tru::;tlJ':;l,~hi~lml.l mn4'nVl 

mJ'! ~1jm1';j~m"R'3'"lrulllV'ltlJ':::UI'Vl~h'l1 n1j'':lI-1LLr.J'1.Jn1d'~~tJ n1l'n1'\.fwVln1t1ufl'J1l.Jfii~lu 

m1':l"'ltl ,.,'ltnn1dLL'i'l:;~~n1dd'l1Jd':l~-if'El~~~~1~CYlh:::Ul'Yl(Jh~ 1 L-n'W m'j'~ .. Hn(J1 n1'1 

~l.J1111:trul'::~1J~n n1d~l'lmh.J~'WVlu1 m:i""lVll1'W~n-if'm,J~ n1d~d'J"'l~'f)1Jml2-J(lnA'fWllt}~ifti . ~ ~ 

.Q r1l .d ..::", ..... 

l.J~ md,)lfld'l::;:VI"lI'El3.J~ lL~::;:m:n"lJtI'Wl''1£J'lI'Wmd'J9tJ 
~ ~ 

.Q,A, d 4Q.o1" 

'GIr;JAL'V'I'eln'11~!1 1 3(1-4) 

Statistics for Research 1 05052521 

Ylll'lih[F1'tlfLl~:::~ ti~ mn.h::;:l.J1 rul"ilbb'IJ1J~!1I bl~:::llU1J'ib~ nll''Yl!1lMl1Jfll.Jl.J ~J1\! lJJ'::;\JlVl 

Ll~::;:; nMru:;l'UYl1::;'ll'tl-l~ i1~YlS'dru'W'1 Ul'::UI'Vl LL~:;;ntlru::l'UYil:::''il'l~ m~ L~'flmdYl Vl.~'il1J 
~ ~:I.J ~ ~1 'W oK 1) fit) J'f'h U-l1 'Un1 j'~~'EI n li fl tiM l ~'fl n1 T'Yl Vlfl'au~lJl.J ~ ~'1'W WI'J't:i1U LiiEl'W 

~ ~ 

m~::;n1d~ 1'l'J'1d.J r..!'tl n1J'~ Lfl d'1::;i-if'Ell.Jf.I n11L(;1rtJlJ-if'8l-1~ LL~:;m1LLllf.l t:Jf\ n1illfl11:::,x;;tl:I.J~ 
~ ~ ~ 

3( 1-4) 

Statistics for Research 2 05052522 

Fl':lI:I.J\,h9:::L1Ju [?i'':llbtlj'~~ LLf.I::;n1m'"lmL9~f1':l1l.Jt.i19::;l1J'1.J~l1J1J~1~ 1 l'll'W mSW"lnWOl·m1JlJ 

tutmilu'fl (Binomial Distribution) n1dLl"'lml9~bl1J'lJUn~ (Normal Distribution) n"ld~JJ 

lLf.I::;mnb"'lnlL9--1"lI'fl-1nlJ'~3.J ~~m~~I'1.J'Vll-1~mmL~::;n1:i''Vl!li~'El1J~l.Jl.J~'<i1U n1j'L~'8nlilL~::; 
,0.9 ~ 

mJ'fhw'lru ~i1~~H1.'1.JmJ''Vl!li~'ElU~lJlJ~'<i1'Wlri'fl~'a'lmdllliuud;;uUd::;'''~1'lm'hJvT'llb~ 2 
0.9 ' 



'W'i5 531 ... 
FE 531 

n'J ,,11 

TC <,11 

n'J \; 73 

TCI. 73 

12 

n~~~'Whj LL~~L~'fH~l'fl,ml~~mj'~fl,)l~~~~'W€"lJ'f)~vl,)LLth~~LL~ 2 r;l,)Lb1.h~'Whj mn;tJuA'l 

i~t!TItJ1-ri:tJnLM~~lL19J'1j b~'fln1~';'jbli'l~l:;..roll'el~~'"lln'lllJ~~tJ 
~ ~ 

_2(1-2) 

Computer for Education and Research 05052531 

~mj'lV1i nm ~V;l\l,)'WL~'fl\l ~~"1l'fl~Ii'l'fl~~';l bMflf n1~ lon A'fl~fi,)bM'flfflth~iJiJ~::::fiVl~J1TI"l ~~mtlu 
bFi~'f1\li:l'fl"Wn1~~~1!I'1 fi\,lA11bb~:;~r.rtl !JntJD~m~1oTIi:uduM~~lb19t1Jrfn\l 1 ~lV1~1.Jfl1d 
YhJvrbfln~l d fl1~u'W~n"ifm..J~ ~L~~fl1d';J lAdl::::~-iffl;}..J~ n1~HA'fl;}..J~,)b~'flfdJ'WbPj'~·fI~lj'fl~"n~h.J 

~ ~ 

, , 
.c:.. l.d .::::!I i-< i.' 'I 'U. .dt.d: 11 i.r 

n ,):lM M[?I'El~'fl~ld M~f1!T19'Wmr~1JA'W"ll'f)~~liijlmLWCl'J"llfl~~ M1'J 1 l~'f)fl1df"lmj'l A'WA'Jl Lb~::: 

1~tJ 

" o ~'W.Jl'W'Vll~Jll'Wril\ll "lJfI\lfl1d~nh"1 

2 

b~"ll 3 

2. ~1'elfi1.J1~'i1~~"li111JVla.J11Fl~"li1~'el n 

2, 1 ,"a.J'JIFl~"iIl~'eln'Vn..:ln1'iF;nH1 

'VI '1 HD LL -n:: till \Wi n1 'iYr ~ u') 'VI-a n 't1 (;1'i~'V1 ~1 !if 1 ~ (wi 

Theory and Practice in Science Curriculum Development 

'PJn~1bb~::::~bflrl::::Vl1fl:N~¥1~;}..Jtm.j~hlfj"jj1';J'Vlm~1~Mf 

bb'W,)n1d'WOO-JU1V1in~l?ld1"]jl';J'Vlmpj1~Mflt.lU'"l'"j,rt.l 'tlmJ5tWi 

n1 d~ OO-J'W 1 bb'Cl::::tl r::::dJ:'Wt:.J 'i'l VI ~ n ~ [?l d~"]jl1Vltl'l Pl1~ I?l f 
" 

Evaluation of Science Instruction 

~1~19 bL~::::~ bA~1::::~9 ('ltld::::~~Fl"ll'fl~m~~tJumdZl'il'W';JVlmpj1~Mf • 
lh::::lJlVl bb~::::']jD.M"1l'fl\l bL1JUVl m~tll.J md~ h\l~~~ :;m~ H' lbtJiJ'Vl r?1~!l1J 

l~il.l~\Jfi 9r<1U'J':;I.'l~~"JJfI\lmn1-tJ'Wfl1dfl'fl'W n1J'H~~m~'VlI'l~iif;l . 

2(1-2) 

05067b11 

2(1-2) 

050671:73 
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~ ~ ~ 

2.2 'VI:!-.I'd t>l'J"li1 ~'fl n 'Vn.!l'd'Yl~1 f1fTM1'a 

1"li'l ~ 'fl mr":lI~" 'U 

4( 1-6) 

SCE 514 Matter and Its Properties 

if (YJ..J'W1 ~')1lJ ¥lli'l~vr n'lj':;:V\1~'.)'Vlm ~1~ Ci1f~ l ut.mlJ'~n'lj'I'!l:J..J~ lLrl::;LJ~:::lfl'V1"l1'eJ'll11j' ml:w'CT:W~-"lfi .., 

I "".... ~ 'fJ11\~1llnn:J..J Ll~::;(:..J'tlm':::'V1UCi1'E1~[11'l::::LL'lC1l'C'!'illJ C1l'Jtlr:::uUn1nrtlt.!n11'1!\'flt.!bLUU Problem-based 

learning method 

SCE 522 Life and Living 

i @.JU1 m1J.J¥m'l::::;Yln'lj'~'V11.!l'.)'Vltl1 fll'1!\ Ci1f~ b ilun1j'fi\n~ b"ll'Cl; 'i:rlj''l~¥I'l Lb~:::n'l1Vil'lIU'1l'El'l LAj'~ .. 
~¥1.!l1u1::::;UUj;h~1 "111.l~~.!li1:n';)(i) m::;U,)Un15'~It1'V1'E1V15n'lj'ru::;'V11~~u~m:n.J Ll'tl:;n1j'1-ifL'V1A'i:Ut'Cl~ 

:n,)IlI~ ~')tlj'::;1J1Jn1j'~tlt.!nlJ'~'il'l.mtJU Problem-based learning method 

'l'M 523 n,'a'VI).J'U t1t1'U"lI'el~'61'l'i\'\''Gl::'W-K.!l .. nul 'U'a:::1J'UUL'lf1f 4( 1-6) 
~ 

seE 523 Flow of Matter and Energy in Ecosystem 

~ oo.Jt.!1 Fl".lIl.J 1Ll0l::::V( nM':::'VI1.!l';)'Vl m PlI~ [;lf~ L,r Un1:rM m~1 n1"rVll.JUL~tlU"1l'fl'l~ 1nL~:::n 1"rri I~Ylfl ~ 
~ . 

, 
1I":::t,..:::d~ II" ...::t 

Vl0I1fJ"ll1N~~lJ"lI,)1'l ~')tlJ':::tJiJn1nl't1un1j'Mlt.!llUU Problem-based learning method 

'l'M 533 4(1-6) 

seE 533 Force and Energy 

~ oo.Jt.!l Fl'11l.J1 Ll~:::Y1m~:::'Vll'l'.)'V1 tJ1 '"'1 ~ I11f~ L,rUn15'~nM'1tl5':::U'l'Vl"ll'fl..:l LL5'~ bb0i:::r!'YU.J 'M.J c;l'Cl~'l1 t.! 
~ . 

1:::UUl.JVllllfi m'l:::1:::UU'1'tllllfi W5"N1UZtllbU'LI[;J1~ 1 't~llri ~5~'l1Ufl'JIl.J~'ElU ~5'l..:lIt.!'tyj~'l 

Yli'l .. nuU'l bfl~tlf Yli..:J..J1ul Ufid:i':J..J"ll1 ~ "1'tl"1 rl'JIl.J~1 ~ru ll'Cl:::tlj:::ttl"llt!"lI'il~ n11Ltl~tlUftl~-5'l..::l1t.! 
~ ~ , 

Problem-

based learning method 

'J'M- 501 'a:::'U1.j'i:'Glnf1f1~UI~LLa:::L'elnJ1'Vi 4(1-6) 

SeE 501 The Earth and Universe 

-w @.Jt.!'l F1'JI:J..J¥bL'~:::V1 m~·::::;Vl1..:]fj'Ylm f'l1~ (Plf~ l iiUn1f~ m~nfj'Vlm fl'l'1!\ ",f~i:J..J~\\firit.!1 t.!f:::U1J t~ n 
" 

m,ru.111~ 'tJ'Vlnll1 F1 ~'J[]1 f1~~'Cl:::Ufftl1 n1 ~ n1f~tl~tI'W~~ll~'l"lltl.!l tftn~lJ c.J0Itoi'il~..:]iJ~WI l"1'JIl.J~Yl1~ . ~ 

~ , 
.... d ,.. 0 ..::., d'" ~QJ' f('".c:r. r ..::... 

{1Jlf1 f'll~ I1In'LItl'J WI\,! n'l b UC1lLtl nfl"fHL'C'!::::;(r)1'J'1n'lj' 'J'J@.JUln1"r"lltl.!l(r)'l'1'lnM' (r)'N'ilI'V1l11t..1 ~"1 rl'Wi"l L~~::: 
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m:::1YJ'\,m't~i'l bn M L 'Yl'\!lr) M ~1J'l.I'Vlil'lYllW,~:::tl~'1 n!J n1n-W~l'll n'l'l~1 J''d''l'El'J m ~ ~'JtJ J':::1J'Jn11~tJ'W 

mj'~'fl'l.mUU Problem-based learning method 

1(0-3) 

seE 561 Laboratory 1 

'V1 A~'fl'ltlli1JMn1J' L tY btl A~ n~:::n1J'l-if L,"l~''fl'lrJ'fl'V1'N M1'W~'d';jVltn blfl:::~'J LAiJl 'Wj':::WI\J~..:J bAt] tlJ'W 

tlDUMn1j'~~ 1lJlnrWI Fl'Jll-JfltlL~'fld.l bU~ n1Jn1J'P\n~1~~ Lb 'dA~tll-Jl "I'Vltl..:J~tJ 

'J'H 562 ,jD~nl'i1'V1t11P!1'&1f(:'I'f 2 1 (0-3) 

SeE 562 Laboratory 2 

'VIM ttl 'fl'l tl~U'Wi n1j 1 tY bn A11 n~::: Lbttl::;n j:;:u'mn lj'Yll-:J LAll1 'W J'::;~U ~'l LL~ ::;dJl.!tl5~ n1 j'~ ~ IUlnnJI 

fl'J1d.li1tl b~'ell-JbtNn1Jnlj'Mm~n~'lu'JA~mJl'WYf'tl~~u 
'J'H 563 t1li~nl'i1'V1t11P11'Ml.f 3 1(0-3) 

SeE 563 Laboratory 3 

'V1 ~ ~1)'ltJ~ummJ' 1 'IX Ln A;1n~:;:l 'lJn1j 1.jfb,"i1'tl'lij,'elVlI-:J~~ngfLtJj':;:~u~-1 ~~Ia.J1 nl'WI ml6J,fltl ~~'iJJ,J 

bU..:JnUnI-r Mn~l~'lLl'JA~m,JltJVl'el-:J~'lJ 

1'bt 564 ,jfj,:nilnl11'V1!JlI'11~ [9\.f 4 

SeE 564 Laboratory 4 

1(0-3) 

VlMttl'fl'ltl{jU~n1j' l~LnA~m~t::;ltJn1:i'l-ifLAitl'lrl'f)'VII-:J~ltJfij'ru';')'VltJ1 lb'tl:;:~-:JLl,)A~'ElJ,J~~lJ-Jl~tlV:1 

Tlf 502 i'a-nJUl 

SeE 502 Seminar 

1(0-2) 

Mm~nA'WA~lA'Jll-Jnl'J\-nJl'V11'l'iVlUln1J'91n'lI'W';)9U ~r'flU'VlF1'dlJ-J';')'ll1n1J'~l'll1l'lmm~Mf 

1"lilb'flmfi'fln 

'J'H 671 ~innl1'Vll~'fI [9\~lVln'a'a3-J bm:!A'i • 3( 1-4) 

seE 671 Principles in Agro-Industry 

~~ fij..J\J1 nl1bL~~(P)'J1un1'JVlU111t)~1.lfl~1~n ~J':U Ln M(.91 l' 1JVlU1V1&J1i1~!l (.il~1~nr1~ Ln~CflS'l un .... ~ , . 
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3(1-4) 

seE 672 Nutritional Science 

~1'l'el1 .. n t ~'h~Vl tJ 1'l1fJ'I n1nU~tJl.lui.J~~fJ1 .. nn ~fJ 1iul'::: LtJ"1!l.l1 'Wi1~ nttl L~bL 'V11J'tl~~~'lIil'l~1~ 

fJTVf1~ 1"I'd1~~'el'l n1t~lS'm~1nL~ :::'V'1~~~Il.l"11't1~il~ WltI 11cU1.,n 'Gl"1!'U1mnL,":::lL'U'dVll~iJfutlt·mn - , 

l1il~1 .jfiliJTImimJ'n'Uil1~1tiJt:::~11'l.lb~1l~'lIJl1~~;l 
'1~ 673 1'VltJl flI1'6'hpli~-3'Wel 
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SCE 609 
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