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Abstract  
 
        This study aimed at designing a teaching course for developing computer and 
Internet skills of the first year intermediate-school students and investigating its impact 
on improving these skills. To achieve this purpose, the researcher used two types of 
academic research: the descriptive approach was used for designing the prospective 
course and identifying its key components from the perspectives of specialists in the 
fields of curriculum, teaching methods and educational technologies. The semi- 
experimental approach was used to study the impact of applying this course on 
improving the computer and Internet skills among the students of the first year 
intermediate school. The descriptive approach sample consisted of (40) specialists in the 
fields of curriculum, teaching methods and educational technologies. However the semi 
experimental approach sample was one class chosen randomly  from four classes in El-
Farouk Intermediate School in Arar city, K.S.A. This school was intentionally chosen. 
The procedures of the study were as fellows preparing a questionnaire to recognize the 
views of specialists about the main components of the prospective course, then 
designing the course in light of these views, and finally applying a part of the 
prospective course to examine its impact on developing the students' computer and 
Internet skills.  
 
The results of the study were as follows: 
 
-The first part of the study (the general aims of the course), has got high degree of  
agreement of the sample with arithmetic average(2,89).The second part of the main 
components of the course (main topics and sub-content) has also got high degree of 
agreement with arithmetic average (2,84).Similarly, the third part of the study(methods 
of teaching) obtained high degree of agreement of the sample with arithmetic average 
(2.68) .The part related to  appropriate methods of evaluation has also got high degree 
of agreement with arithmetic average (2.72). 
-The fifth part of the study (the time needed to teach the course) obtained medium 
degree of agreement by members of the sample with arithmetic average (1.81) 
arithmetic average  
.-The six part of the study (the mechanism of evaluating the performance of students in 
the course) obtained medium degree of agreement with arithmetic average (1, 81).  
- In the light of these components the prospective curriculum was designed according to 
the system of educational units .Each unit has procedural goals, educational content, 
teaching aids, methods of teaching and evaluation. 
-There's statistically significant difference at the level of (0,05) between the averages of 
students in the pre and post performance in favor of the post performance, which 
indicates to the effectiveness of the course in developing students' computer and 
Internet skills. 
 
In light of these results the researcher concluded a number of recommendations: 
 
-The necessity to teach computer and Internet courses as independent courses in 
different levels of intermediate stage .Each course should have two teaching periods a 
week to give students enough opportunity to take advantage of the course. 
-The necessity of involving the specialists of curriculum, teaching methods and 
educational technologies in building and designing the courses of computer and Internet 
and not to be exclusive to the specialists of computer and technology. 
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@AB)#C<;,)# #
7)CE+#,#F/G,)H+%'()*#-# #

L'V1A1 l  

@ '(G#| #1Er) 9;-*,- -IE,- d :/+,- *;'Z*+P- D8/( 2%B d '(1E,E0A? 

; #*5/&P /b?/&06! 252<@ *5E^? =5 J@2,- 2+&?@'(1E,E0A%,-@ '(G#+,- #1Er,- >?3 

06P- @,A 9!@ 9! B,EN /w CO!/$ C/i/'?1- .'?*5 C/!/D" '()n,- 2+? 7(N '5E)n,- D/&

/b(Z *q65@ /b) *qE%5 v*fW {D" 3  

 '(0>?@ u,%- h0/&- 1@=@ '(G;W 2#| '5E)n,- D/0-12,-@ F/Go- D2$W 2I@

 v2, u|-2)<-@ uG#+,- tAc%,- D-1/b! '(G0? d /G;1@= -0()@ {(#+%,- d -"n"<-

O^,- y& .^f@ D/(H(?-n0- =/I5@ '(G(#+%,- \-2;o- M(>J@ K {bG#+? {|=@ K 4

 /b?L*ZW +,-@ '|E0%P- {#+%,- 1=/_! 9! 12_! /G;1/'%|/) '(G(#+%,- DOATP- M+)

J/_?8- yH/0@@ 'r52&- D/(0>%,- 3 

u|/0P- B) a/I /! @,A 9!@ NXUUS a O u,%- h0/&- '(#|/Z v2! JEN '0-1= 9!

$ {(#+%,- d #2|/&! '#(0E K '>)/&,- D/0-12,- 9! '|EG( 7N/',- }*+%0- 7(N

 'c#%P '(0-1= =-E! d #2|/&! '#(0E$ u,%- h0/&- a-2$%0- '(#|/Z v2! JEN 3

=5 L=65 u,%- h0/&- QW D/0-12,- >?; 3H/%" D*b W@  u0-12,- y(_]%,- d #=/5L

 4O^,- v2, K$%&P- -IE,- y(#>? d@ !E0,-@ {A,- 2#| 'DZ/F- 4! z512%,- d a2

 /12? +,- #=/G#, K#| sEc%5 #2|/&! '#(0E$ u,%- h0/&- a-2$%0- QW@2  '>5*^,-

 '52(#>%,- K  'c#%$P- =-EP- d 4O^,- D/11= 2#| C/][-@ C/()/I- C-*qW u,%- h0/]#, QW@

u"2%P- y(_]%,- L@A 4O^,- v2, '8/f@N3#=/+0  &,- @u5@/i*K SYYl  a K RlYgO 3

 L*G+,- v*1W /G$ NSYYY  a O '()n#, '(0iE,- z,/S- 'GD0! \-*B5 -J '0-1=

J/cio- QE56c#? 'B1@ 9! {|2)@ '(A5*!o- Children Television Workshop  '$*B@

u012P- {(#+%,- d -"n"<- 2H-EZ JEN -ZE0@*A5/!  K :-1T :/_>%0- U 7(N          

 NXgl`  O !E[EP- JEN #*0W3 QW Q@*5 {V/ciW@ 1E!o- :/(,@W {D+! QW '0-12,- -0()@

 J/cio- #/(N d '()/I5 '+Z-= #EI 2+5 -"n"<- K +,- /1-2G#, #t'$ #2H/Z @A B"W@
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 #*0o- 4! y8-E%,/) {%b? K /V -1E!W {bH/0)W {#+%, 'H(%" B"W @,?$ 1E!o- :/(,@W v*5@

b0P/) 'IO|- 9! @,A =-L 2>Z -"n"<- M5*i 9| 3<- {b?/;/<'012P- EW '()/I  3

 '#N*P-@ J/cio- }/51 d 1/._,- J/cio- h"/1 9! -"n"<- a-2$%0- QW /G$

 '>NO,- {;Ej yN-*P '51@*X,- '(#>+,- D-1/bP- 4/&%$- 2#| 2|/&5 '(H-2%)8- 3 

 u,%- h0/&/) {#+%P- a/P5 Y'8W @,?,</)@ B?/>('^?@ d /b?/!-2$%0-@ -"n"

 a2>%,-@ d*+P- 1/Hc"8- *_| B"EA) 6(G%5 L?,- *_+,- -?; d ']#! #1@*[ {(#+%,-

#2+8o- 'Z/$ 2#| u1E,E0A%,- 3  

Z #-=W 2+5 u,%- h0/&/Z'#|/  /b%K/+!@ /b#(#J@ /b056Z@ D/!E#+P- J/'>%0- d

 /b[*|@ K@ 'r52N '(0>%$ -"n"<-@ 2#| JE_&- 2#| #12>#, C8/r! 2+? #1E^%!

 'c#A? yIW@ -I@ !*0E) 1=/_P- �#%P 9! D/!E#+P-3  

 u0-12,- \2V- E; QEA5 QW /!5 {(#+%,- d u,%- h0/&-@ K E; QEA5 QW /!5@

'(G(#+%,- '#(0E,-  [\2V-@ '0-12,- !E[E! E; h0/&- QEA5 =@o- ',/&- ucZK 

(\ '0-1= yGT5 -?;@ '(!o- Ex 9! u,%- h0/&- "Z +,- D/|E[EP- 4

=5 'c#%$P- '(],- D/.,@ h0/&- {#| '0-1=@ '()E0/&-  '!2>%P- D/|E[EP- '0-1=

 u|/0^88- :/$?,-@ #t',- 'GD"o- yr!333 ^W3  

 '("/r,- ',/&- d /!W_ '(G(#+? '#(0E$ h0/&- a-2$%0- LW_  h0/&- a2$%&5

=E$ u,%- !*0W@ yb0W {#+%,- '(#G| y+< '(G(#+? #- K 3;/0P- 656+%, /!5 @,A QEA5@

 yr! y'I 9! '0A) 9A? : #2521 h(,/0W 'Z/[< /;*5E^? 2#| #2|/&P-@ '(0-12,-

 tr$ d '(0-12,- D-1*>P- 9! tr$ u,5 -c([W +,- RE_0,- @W D/G#A,- 'K/+!

 Q-2#',- 9! K(#+? '#(0E$ a2$%&5 /!5@ '(0-12,- D-1*>P- '0-1= /VOf 9! {%5 '(G

 'c#%$P-3  N 9&NK SYYS  a K RXmX 3 O 

 {(#+%,- d u,%- h0/&- a-2$%0- h(,/0W D1E^? 2I@ K C/'_0! a/G%;8- Y'8W@

 u,%- h0/&- ''N/_w z512%,- d '+'%P- h(,/0o- *5E^? 2#| K h(,/0W F-2]%0- @W

/&- {;/&5 QW 9A; #2521 *8/0| \-2;W M+) M(>J d /VOf 9! u,%- h0

 '(0-12,- D-1*>P-@ =-EP- '8/f@ '5E)n,- '(#G+,- K=5 'Z/[5  u,%- h0/&- a-2$%0-
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=5 u,%- h0/&- J/f=5 20| z512%,- s*i@ {#+P- tAc? d '#8/&-  3;/0P-

 '(0-12,- K d u,%- h0/&/) '>#+%P- D/"/(',-@ D/!E#+P- '#I QW '0-12,- 3H/%" -cT$

0/&- {(#+? D/IE+! {;W 9! ]%+5 '(0-12,- 3;/0P-u,%- h N20EP-  KSYY` aK Reg  O 
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 d/(!W h0/&- 4! y!/+%,- \*+5 8 L?,- "$T,- Y'8W QW 2+) 3 

 u,%- h0/&- '(!W 9! "#$%,- d !-*0<- B(Z hI 9!L d 9]0ZK  y(1 :/0)@

*+!@ a/P5 B52, QEA5 uA, -"n"</$ B?/(0>?@ u,%- h0/&- {#| d '(0/0W 'Z

 B(Z F=/&- u1E,E0A%,-@ uG#+,- a2>%,-@ *_+,- h$-E5 QW 4(^%&5 K 2I L?,-@

 CO'>%&! F2_3 

 /b?/&06! M+) d u,%- h0/&- '()*+,- J@2,- 9! tr$ -#f=W 2>,@ K *H-@=@

 /b) R/,-@ a/+,- !/^>,- Kh0/&- a2$%&? D?fW@ &- D8/( d u,%- 'c#%$P- #/( 

 JE!EP-@ D/NEG^,- 9! yIW@ C-=@2x Q/$ {(#+%,- d B!-2$%0- 9A,@ K 1@*! {~1

 {(#+%,- Q-2(! d B!-2$%0- 2#|  y5Ei -I@ K {(#+%,- d h0/&- a-2$%0- W2) 7(N

  u[/P- Q*>,- D/(0("/e 9! J@o- �_0,- d '()*+,- J@2,- M+) d K '8/b@ d

 /b(Z '5E"/r,- /1-2P- 3 
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  aE#+,-@ 'Z/>r,-@ '()n#, '()*+,- 'GD0P- D*T" 2I@N  E&A,W O J/( d  '0-1=

  *^>) 'N@2,- d D2>| +,- #@20,- d /b%TI/0! -f@ {(#+%,- d h0/&- a-2$%0-

nc,- JOf #  gm _ e  h a/| ]GZE"XUk`  a 3  /b0! i/>0,- M+) '0-12,- -0()@Ng  9&N

 KSYYS  a K RXmU 3 O  

X j  h0/&- D-1*>! z512%) '()*+,- D/+!/K- *r$W aE>? u,/+,- {(#+%,- '#N*! d

 D-A D-1*>P- 9! /;t~@ D/"/(',- 2|-EI@ {D0,- y(#J@ '(],-@ h0/&-  {#+$

 h0/&- aE#+) '#_,- 3 

S j 3/&- {(;/c! '()*+,- J@2,- *r$W -#f=W LE"/r,- {(#+%,- '#N*! d d /!5 h0

 u,%- h0/&/) R/f y_c0! 1*>! K M^0P-@ D/([/5*,- D-1*>! 9G[ /!5@

 a/+,-3 

l j   3!-],- 4[E, h0/&- d '__$%! '(0i@ C/I*Z -#AB '()*+,- J@2,- h#~W

�(,E?@ D-1*>P-  u,%- 4/&&- J/( d `G#+P- h512?@ {#+P-@ h,/^,/) '8/,-

A; +,- D/!2,- 9! #=/c%08-@ '!/| 'c_) '(G(#+%,- '(#G+#, /b!2>5 QW 93 

 /;-*1W '(,@= '0-1= B0| -cT$ /! u)*+,- /0+G%( d >/'%"O, #trP- D-*B6P- 9!@

y$  9!k90@1 @ y5@ kNWeil & Rosen 1995O =5 D1/BW 7(N  \@/P ''&" 2#|W *ZE?

! J@2,- M+) d 'r52&- /(1E,E0A%#, a-2$%0- J2+! 2"=W 4! '(0>? *_! /b0

 '5=E+&,-@ K d a-2$%0- ''&" 2#|W 4! '^0E%! u,5 '#(#I \@/P ''&" 27 /G0()

 COr! #1EZ/.00 N 3 2(G&- 2'|K SYYS  a K RSk`  3O 

 L*_P- v*1W /G$ NXUUg  a O /bb1-E5 +,- D/)E+_,- Y&! u,5 -Z2; '0-1=

- #=/! {#+? d '("=1o- 2)15 'DZ/x d *B/+,- �_,- 4Oi *D" 'b1@ 9! u,%- h0/&

4O^,-@ `G#+P-3  d yrG%? D/IE+P- {;W QW '0-12,- 3H/%" -cT$@g  

X j  '(G#+,- #=/G#, h,/^,- Q/(&" ',Eb03 

S j  h0/&- J/( d '(#G+,-@ '(G#+,- h,/^,- '(c#, u012P- 4/%A,- #/|-*! a2|

 u,%-3 

l j ( d F2J +,- D-1E^%#, u,%- h0/&- 3b0! '('#? a2| u,%- h0/&- J/3  
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 /(1E,E0A%,- 9! #=/c%0O, /0%1/N 2$6? +,- D-*B6P- >?; QE5E)n,- zP 2I@

 #/(&- D8/( 2%B d 'r52&- K '(0-12,- D-1*>P- d *D0,- #=/|5 #1@*X) -E',/i@

 /bH/0)@ /bG(G_? '(c($@ /b#H/0@@ /bZ-2;W@ uG(#+%,- /;-E%x@ K {#+%G#, Y(%5 /w

 4/&%$- '(,/| #:/cA) y!/+%,- 2#| C-1=/I QEA5 2%N@  u,%- h0/&/) '#_%P- 'Z*+P-

 u1E,E0A%,- a2>%,- 4! K \-2;W M(>J d '0A) '11= 2_IW =5 @,A 1/Gr%0-@

 '()n,- 3 

 252H%,- 1@/x 2NW {(#+%,- 3;/0! d '(1E,E0A%,- '()n,- J/f=5 2+5 4I-E,- d@

 {!p, LE)n,- K-]'8W 7(N l0/0W C/0$1 '()n,- >?;/  d 752N LE)*? a/D" LW d

 '(!/0,- D/+G%S- K @W u!/D0,- {(#+%,- d :-E0 '!2>%P- D/+G%S- d J/&- E; /G$

 u!/D0,- t~ K /b11/f @W '012P- yf-=@ 3 u,%- h0/&- a-2$%0- B#$ -?; h1E%&5@

d '(G(#+%,- yN-*P- 'Z/$ d -"n"</$ B?/(0>?@#N*! 2#| 1/_%I8- a2|@ /1-2P-  '

 .>Z #2N-@ Kv]A,- '(G;p, @,A@  v*fo- aE#+,- `) u,%- h0/&- /b) 4%G%5 +,- 3

 N L@/i*&,- @ #=/+0 KSYYl  a K RSe  3 O  

 h0/&- a-2$%0- JEN -5*1W +,- '(P/+,- 41/H%,-@ F/Go-@ D/0-12,- D*b W 2I@

(! d B?/(0>? �( E?@ u,%- QW 9A; #=2+%! �H/ @ Q/0; QW {(#+%,-@ '()n,- Q-2

 '(G(#+%,-@ '5E)n,- '(#G+,- d /b5=65 K yN-*P- 2%N@ J/cio- }/51 yN-*! 9! C-:2)

 /(#+,- '(+!/K- K u,%- h0/&- a-2$%0- J/( d LE)n,- 4=o/) QEG%bP- 4\W /G$@

qOq d QEA5 a-2$%08- -?; QW 2#| {(#+%,- d u; '&(H1 D8/( ' g  

  X_  '(0-1= #=/G$ u,%- h0/&- a-2$%0-3  

  S_  '(G(#+? '#(0E$ u,%- h0/&- a-2$%0-3  

  l_  '5E)n,- D/&06G#, '51-=<- Q@6T,- d u,%- h0/&- a-2$%0-3  
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 {(#+%,- d h0/&- LW LE)n,- s/(&,- d u,%- h0/&- aEbc! QaZ '!/| 'c_) @

c(0_? 9A;=5 B /G; `&(H1 `c08  g N3 L*G+,- K SYYl a K Rl 3 O  

X j u,%- h0/&- #2|/&w z512%,- NCAI  OComputer Assisted Instruction :   

  z512%,- '(#G| d #*B/'! u,%- h0/&- a-2$%0- 20+5@ K 95*G%,-@ h512%,- yGT?@

 '(G(#+%,- 4/+,o-@ D-1/'%f8-@ u8E_,- m*T,-@3 

S j<- u,%- h0/&/) '(012P- #1-=N CMI O  Computer Managed Instruction : 

 z512%,- '(#G+, '51-=<- a/bP- :-=W d u,%- h0/&- a-2$%0- 20+5@ K ')/%$ yGT?@

 '012G#,  'c#%$P- '51-=<- J/G|o/) a/(>,-@ '(!E(,- *51/>%,- =-2|5@ /b?1-=5@ D-1/'%f8-3  

 =5 #*D0,- 1E^%)@ Q/%Gb! Q/%(XI '5E)n,-@ '(G(#+%,- 'N/&,- 2#| D*b  u,%- h0/&-

 u,@o- g'(0-12,- 3;/0P- ]| u,%- h0/&- a-2$%0- s/^" 4(0E? [  \*+5 /! LW k

P- '(0>%) '(0-12,- 3;/0P- ]| D/!E#+ k K '("/r,-@ gD/(#$ 4Oi =-2|5 '(XI  '()n,-

 2#| '!2,- :/0qW `G#+P- h512?@z512%,- d u,%- h0/&- a-2$%0-N9&(F- KXUUe 

aK RlU  3 O  

 #1-L@ d 'IO+,- D-A '(n*,- D/bK/) '#r) '5=E+&,- '()*+,- 'A#GP- -+0 2I@

 *5E^? JOf 9! `%(X>,- `?/; 'K/+! u,5 {(#+%,-@ '()n,- #1-L@@ u,/+,- {(#+%,-

12?@ '!2,- y'I `G#+P- =-2|5 3!-*) 752J@ 3!-],- JOf 9! '!2,- :/0qW {b'5

 '("/r,- '(X>,- "o /G(Z -?; '('512%,- {b?/1/(%N- 2&, '|E0%P- '('512%,- K /!W

 a/| d {(#+%,- d u,%- h0/&- J/f=5 U 2>Z u,@o- '(X>,-XUkY  !@*T! JOf 9! a

 Q=/+P-@ J@n',- '+!/1 d u,%- h0/&- '^0-E) {(#+%#, KE? *G%0-@ !@*TP- 4(0

 BG((>?@ [ u!/| d uG(#+%,- u,%- h0/&- a-2$%0- yf=W 7(NXUkS hXUkl a  9G[

 '+!/K- d u,%- h0/&- aE#| {&I 4O^, '(+!/K- D/0-12,-  3 '(#$ -!/I /G$

 1*>! z512%) =E+0 @#P- '+!/p '()n,- k {(#+%,- d u,%- h0/&- a-2$%0- k L?,-@

- :/^|5 u,5 \2b5'(G(#+%,- '(#G+,- d >1@=@ u,%- h0/&- 9| '!/| #*AZ h,/^, 3  
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- '&(H*,- '(?% K          '(C0/(&, /C(#+,- 'C0H#,- 9C| #1=/C_,- {(C#+%,- 'C>(q@ "C" d D=1@ /G$

{(#+%,-  a/|XlUY 7,/r,- y_c,- d C; k    /bZ-2C;W@ '^C0E%P- 'C#N*P- k    7C,/r,- 4/C',- 9C! k

 u;@ {(#+%,- yN-*! \-2;W N g y(>&-K SYYl  a K RSkg  O  

X3 h,/^,- zc" d '(!O0<- #2(>+,- `Af K B?/Z*_?@ B$E#&, '^)/[ /b#+1@ 

     B'#I d B%(Tf@ >-E>?@ r- ''x '(G0?@3  
S3  2CC5@6?>  ,/CCC)0CCC&, 'CCCGHOP- \1/CCC+P-@ D-] u=/CCC'P-@ 'CCC!/+,- JECCC8o/) {CCC#5 2CCC%N B

aE#+,-@ 'Z/>r#, '(0/0o-3 

l3 >5ET?B   y!E%,- >25E+?@ 'Z*+P-@ 7]',- =5 uG#+,- 4'%%,-@3 

m3  -@ 'CCC(#>+,- D-12CCC>,- 'CCC(G0?  'CCCc#%$P- D-1/CCCbP  hCCC,/^,- v2CCC, K  BCCC(1E%,/) /;2CCC+? @
 h5?b%,-@ 3 

`3 ()*?CC% 18- #/CC(&- //CC0W 2CC#| B   Q@/CC+%,-@ :/CCf<- /;=ECC&5 +CC,- '(!OCC0<- 'CC(|/G%
/b#GJ@ '(,@6&P- *52>?@3 

e3 '512?B  >*!W #8E, ROf<-@ Y_0,- m@1 '(G0?@ B0i@@ B+G%( '!2f 2#|3 



  

   
 

,2

g3 G; 6cN%B  /b(,5 uG%05 +,- 'G#&P- B%!W =/(W #=/+%08 K     /Cb) tC&,- 2C#| yCG+,-@
'!-*A,-@ #6+,- M5*i d KD/|/B<- 'b1-E!@ '#(f2,- u=/'P- '!@/>!@ '##XP-3 

k3  2CC5E+?>   CCC%IE) !/CCc%"8-    'CCC+Z/0,- J/CCG|o- d BCCC~-*Z 1/Gr%CC0-@ #2CCC(cP- #:-*CC>,- d B
 '5EI #*;=6! '(!O0<- B%(_$B y+I /w Bi/T" �5*_?@3  

U3   \*CCC+(, hCCC,/^,- uCCC|@ 'CCC5E>?_  B0CCC0 12CCC>)_   '##CCCXP- D/|/CCCB<- BCCC1-E5 �CCC($
2,- u=/'P-@ '!-2V- h;-?P-@ '#(f3 

XY3 =-2|5>   #/(&- yN-*! 9! '#N*P- >?; u#5 /P3 

      P/) '^C0E%P- {(CC#+%,- QW YCX%5 'C0/(&,- >?C; :EC[ d@    6CC$*5 '5=E+C&,- 'C()*+,- 'CA#G
 2#|  g  
 j?18- :/>  4O^, y!/A%P- EG0,- '11=@ vE%&w B'"-E1 4(\ d '^0E%P- '#N*P-3  
 j 'V(',- d '(#G+,- #/(]#, 4O^,- =-2|5/b(Z QET(+5 +,-3 

 j     {b0iECCC) {;L-6CCC%|- 'CCC5E>? 2CCC#| yCCCG+,-@ 4OCCC^,- /ECCCc" d 'CCC(0iE,- {(;/CCCcP- tqECCC?
t'A,- u)*+,-@ u!O0<-3 

 j '012P-@ 'V(',- '!2f d 'G;/&G#, 4O^,- =-2|53 

A$7/QY% A[eUY% ~s#Enl  

/b>(>J 9! 2) 8 h,/^! =*c,- /b) *; +,- *G+,- yN-*! 9! '#N*! yA, K  >?;@

>r,- 1/qT@ LEX+,- EG0,- *;/D! y|/c? 'H(%" QEA%? h,/^P-'GH/>,- 'Z/ K vE%&!@

=*c,- mEGi K'b1 9! #2N-E,- '#N*P- yf-= d '#!/A%!@ '^)-n! EG0,- h,/^!@   

EG0#, 'c#%$P- yN-*P- `) '#!/A%! /b"W /G$N 3 #1/n   *j @ K XUUUaK RmY 3O   

2+v?@ '^0E%P- '#N*P- '(,/>%"- '#N*! a/+,- {(#+%,- {#0 d  @  9! /;t~ 9| 6(G%?

/bG;W "H/_f #2+) yN-*P- N gL2!/.,-  @  =-EK- 2'|K SYY`a K RX`U   O  

X j  =@o- D-E0&,- "H/_f@ Mc%5 /w D/',/^,-@ 4O^,- D/1/G :/ZE#, yG+? /b"W

 '>;-*P- #nZ 9! NXS_ X`  O#N*P- /b(^.? +,- #nc,- u;@ {#&,- d '^0E%P- '

 uG(#+%,-3 

S j  {b?-=-2+%0-@ D/',/^,-@ 4O^,- JE(! 9| �TA#, #t'$ '5/0| u^+? /b"W

 {b+G%(@ D/',/^,-@ 4O^,- tf B(Z /P B#$ @,A B(1E%, u+&,-@ {b?-12I@3 
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l j  yrG%? '(0/0W \1/+!@ D-1/b! '(G0? 9! uH-2%)8- {(#+%,- B>>N /! 2#| 20'w? /b"W

o- 2&- d 4G%S- d c(+#, 4E#^P- 2"= K B#(;E? d C/^0@ CO(1 x(b? ubZ -?,

 B%5/c$@3  

aZ @,A :E[ d =5 \2Cb? uG(#+%,- {#&,- d '^0E%P- '#N*P- Q     'Cc#%$P- D/C1/&- 'C('#?

            a/C+,- {(C#+%,- yCN-*! 9C! 'C#N*P- >?C; d /Cb) *C; +C,- 'C>;-*P- 9C0 D/C'#^%!@ h,/^#, 3

=5 'Z/[5 (! '(G0? B+G%(@ B0i@ tf@ >tf B(Z /P B?-=-2+%0-@ B?/;/<-@ B,E 3  

        /;/>%C0- +C,- '(C0/0o- D-1/CbP-@ \1/C+P- 'C5/|1 2C#| yG+,- JOf 9! QEA5 @,A y$

      9C0 D-12CI@ D/C"/A!5 MCZ@ /Cb%(G0?@ /;*5E^? 2#| yG+,-@ '(H-2%)8- '#N*P- d h,/^,-

O,- '#N*G#, >=-2|5@ '#N*P- >?; d h,/^,-'>N3  

A$7/QY% A[eUY% !"#H /V ~s#Enl  
 *$?5 N Q-*;LSYYl a O '5=-2|<- '#N*P- QW N '^0E%P- O {#| d 2G&?

zc0,-k#*A'P- '>;-*P-k Ku,Ec^,- QE#&,- J:/X%5 /b(Z@ K '(G&K- *;/DP- W2'?@

1EbD,- d '>;-*G#, '(|/G%18-@ '(,/+c"8-@ '(#>+,-@ '(1E,E(&c,-@ K- .'?*5@ EG0,

u|/G%18- EG0,/) u$*&- 3 QEA5@ '#N*P- >?; d :/$?,- Ej =*^5 /G$  :/$?,-

'8/,- D-12>,- 65/f 9! C/NE[@ *r$W a/+,- K d C'I= *r$W '(#>+,- D-12>,- Y'_?@

'5=2+,- #12>,-@ '(Dc#,- #12>,- yr! t'+%,- K >-E%&!@ >-2!@ B?2! d >/'%"8- EG05@

0- M;-*P- 4(^%&(Z*&5@ ',Eb0 d #2>+! '#5Ei DOAT! 4/+(% K *$?%,- EG05@

 D/>#+%P-@ D/IO+,- 9/%0%0-@ {bc,- 2#| C-2G%+!3   #12>,- =-=6?@ '#N*P- >?; d EG0?@

 /c,o- 2#| y'P- =*S- y($%,- 2#| K=*S- =5 /E&F- 9! BH%5@ 3  tAc%,- EG05@

@ J82%08- 2#| #12>,- =-=6?@ =*S-DOATP- yN@ :/(Bo- 2#| {A&-@ 9/%0%08- 3

h($n,-@ y(#]%,- 2#| #12>,- EG0?@ K'>(I2,- D/G(G_%,- 95EA? 2#| #12>,-@ 3 

C/(_$B M;-*P/) #*B/'! '^'?*! QEA? QW Q@= 1/AZo- {bZ 2#| #12>,- =-=6?@3  

 'A#GP/) {(#+%,-@ '()n,- #1-LE, D-6cF- 9! "H/_,- >?; -"/$ 2>,@ '()*+,-

 #1/q5 d J/+c,- 1@2,- B, 7(N '^0E%P- '#N*P- 3;/0! d h0/&- J/f=< '5=E+&,-

J/+Z 4E#0E) '5=*Z s@*Z 9! {b0() /! 'b1-E!@ {;6(cJ@ 4O^,- a/G%;- K h"/1 =5



  

   
 

,4

 '+1-*,- '5?.%,/) '"/+%08-@ {(#+%,- 25*c? '(#G| 2#| '()E0/&- '(G(#+%,- 3!-],- 6($*?

#G| {|2,{#+%,- '(3  

 '(|/G%1-@ '(#>|@ '(G&1 D-t.? /b(Z F2J #nZ@ '1*N '#N*! '^0E%P- '#N*P- 2+?@

2B*,- =5 ',Ec^,- 9! =*c,- y>0? '(,/+c"-@ 3  

7N/',- J@/0%5 u#5 /G(Z@ '#N*P- >?; d EG0,- h"-E1 M+)  L/I<- 9! :uT)g  
6[V-"% /T,"%l  

  '#N*P- >?; d u#>+,- EG0,- L/%;  '5*G+,-t.? F@2G d '(c($@ '(G$ D-

 u#>+,- h"/K-  QW 27 '(GA,- D-t.%#, ''&0,/'Z h,/^,- 2#| #12I *r$W Y'_5

 d 3X" 9! B>>N /P 'H(%" '>)/&,- yN-*P- 9! *r$W ',Eb0@ '|*&) '(#>| a/bw a/(>,-

'(#>+,- D/(#G+,- 3 9! =2| Ej@ 1Eb  d YX%%Z '(c(A,- D-t.%,- /!W '(#>+,- D-12>,-

/;t~@ '(A("/A(P-@ '5E.#,- #12>,/$ '(cH/^,- 3  

  '(#AT,- D/(#G+,- yN-*w *; '#N*P- >?; d u#>+,- EG0,- QW B(1/() *D" 'b1@ 9!@

'"@*P- 9! '(Z/$ '112) *Ac5 QW M;-*G#, Y(%? +,- #=*S-@3  

   y>| v*5@NXmXUC;k O   EG0? '8/,- '(#>+,- D-12>,- QW '#N*P- >?; d YX%?@ 65/G%?@

'(#>+,- D/i/T0,- 9! '0(+! '|EG( :-1@ 9GA? +,- h;-EP- @#? /b) 2_>5@ 3kRlUS  

      B%^T"W@ {#+%,- h(,/0W 45E0? #1@*[ 2#| QE5E)n,- 2$65 h'&,- -?V@ K 'b1-EP

/(%f- '5*N h,/i yA, QEA(Z '8/,- D-12>,- >?; '(G0?@c%? +,- D-1*>P- 1 4! M

 B?-12I 3d u,%- h0/&- a-2$%0- d y+,@'#>%&! '(0-1= #=/G$ {(#+%,- K '#(0E$ @W

 @,?, 2(&< '(G(#+? K 'c#%$P- {#+%,- '^T"W@ h(,/0W d !E0%,- -?V {|=@ K L?,-@

 a/+,- {(#+%,- yN-*! 9! '^0E%P- '#N*P- d h,/^#, '(#>+,- "H/_,- h0/053  

6"#-pJE% /T,"%l  

%? '("-21E,-@ '(&c0,- #/(&- *qE h,/^#, 9! 252+,/) '5*G+,- '#N*P- >?; d  D-trP-

 d /V }*+%5 +,- 4I-E,-- D/IO+,/$ B) .(F- '5*0o yrdP-@ {(>,-@ '(012P-@ 
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 D-=/+,-@4G%S- d #2H/&,-  K 2#| *q65 /)?8/+c"-B  C/',/~ +,- '($E#&,- B?/Z*_?@

?; d �_%? /!) '#N*P- >"H/_,/ %- '(? g  

'bZ/? -"/$ /Gb! 'c#%$P- D-trP/) M;-*P- *qE? '|*0 u;@ '(,/+c"8- 'Z/;*,- 3  #2&-@

'(,/+c"8- KQ/'?18-@ Ku,/+c"8- h#>%,-@ 2>0#, #252T,- '(0/&&-@ K �i-E+,- #*^(0@

'(_$T,- KhX.,-@ K#t.,-@ 3  

{(#&,- u,/+c"8- EG0,- M(>J 9A;@ JOf 9! %-? u N g y(>&- KSYYl aK RXmU3O  

X3          'CC012P- yCCf-= L=*CCZ Q/CC($@ 'CCG(I 9CC! {CCV /CCw 4OCC^,- 1/+CCB5 'CC012P- 2CC#|
/b11/f@3  

S3          {CCCbH-1T 9CCC| t'CCC+%#, '^'CCCX0P- t'CCC+%,- 'CCC5*N /CCCb)O^, Y(CCC%? QW 'CCC012P- 2CCC#|
'012P- Q@6T) M#+%5 /G(Z {b?/N-nI-@3 

l3  u,/+c"8- EG0,- M(>J y1W 9! k,- u"-21E k   '^C0E%P- 'C#N*P- h,/^,   2C#| uC.'05
     "H/C_b D/Cb!o-@ :/C)%- tC_'? d ',/+Z 'G;/&! {;/&? QW '^0E%P- /1-2P-

/b?/'#^%!@ '>;-*P- '#N*!3 

m3  yCCCc,- J/CCCGK- s@?CCC? /CCCb)O^, Y(CCC%? QW 'CCC012P- 2CC#| K d J/CCCGK/) !/%G%CCC08-@
%"<- d@ '+('^,-(rG%,-@ {0*,-@ *+T,/$ yc,- 9/ y K '012P- 9! h#^5 /! yIW@

 RE_,- -?; d K         9C! yCc,- J/CGK- D/C!E>P C/C(N /C1AEj 'C012P- QECA? QW
      a/CCG%;8-@ D/CCNE#,-@ aECC0*,/) 'CC012P- yCC(G<@ M(CC&0%,- 9CC&N@ 'CCZ/D0,- 7CC(N

 '012P- '>52G3 

 7N/',- v*5@      "H/C_,- #/C|-*! JOCf 9C! MC>]%5 QW 9A; {(#&,- u,/+c"8- EG0,- QW
-   '(0CC&,- 'CC#N*P- >?CC; d hCC,/^#, 'CC(,/+c"8 K     BCC+! yCC!/+%,-  2CC0| 1/CC'%|8- `CC+) /;?CCfW@

         2C#| =EC+5 /Cw Y(]C_,- >/C<8- /Cbb(1E?@ /b^'C[@ "H/C_,- >?; h5?b? 2#| yG+,-@
h,/^,-  4G%S-@  #2H/c,-@ 4c0,/)3  

6(#TQyE% /T,"%l  

  &- #/('(|/G%18- h,/^#, '#N*P- >?; d ! '5*G+,- }EG.,/) 'V(# D/|-*_,-@

D/XI/0%,-@  3  

  



  

   
 

-,

  u; '#N*P- >?; d u|/G%18- EG0,- *;/D! {;W@ N gy>| K XmXUC;K RlUegO  

X3   BC52,-@ 9C| JO>%0O, y(P- K        yCc^#, yC;o- h512C%, 9/C%_ JO>%C08- -?C; zEC#)@
'(,@6&P- yGJ@ '(,O>%08- M(>J 2#|3  

S3 h,/^,- y(!  JEN \/c%,O,'0(+! '|EG(  K B1/!2"-@ :/I28o- 9! '|EG( 4!
=2+,- #t.83 

l3 '(|/G%18- D/IO+,- #*H-= !/&?-3 

m3 - y(! h,/^, '(012P-@ '52,-E,- '^#&,- '!@/>!@ =*G%#, 3 

`3 '#N*P- >?; d u|/G%18- EG0,- *;/D! 9! '&Z/0P- ]%+? 3 

 '5*G+,- '#N*P- >?; d@*bD5  h,/^,- 2#|u_$T,- *bDP/) a/G%;8-  K@ =5 '|60,-

u|/G%18- JO>%08-  Kzc0,- 2#| =/G%|8- =5 t.,- 2#| =/G%|8- 9! J/>%"8-@ K /G$

'!/|6,- =5 y(P- 2;/T5 K '(_$T#, 2#|W COr! 2+v? +,- D/(_$T,- M+) 4! 2NE%,-@

'(|/G%18- '(,EV&P-@ u|E,- EG05@  '(|/G%18- '"/AP/) u|E,-@ K 4?)?%,- 2;/T5@

/(NW1/r5<-@ '("/"o- `) C/"  +,- Q-*Io- D/|/\ d y%A%,-@ �,{%,- /G$ 9! /VOf

B?-12I@ B?-A �T%A5 3  N =EGx KXmXk  K RS`Y 3 O  

    |NOP- 9!@ '#N*P- >?; d h,/^#, '(|/G%18- #/(&- QW 9! {~*,- 2#| '5*G+,-

d  '012P-@ 952,-E,- '^#&, '!@/>P-@ =*G%,/) /;6(f/b%5-2)  K /b"W 85 '5/b" d JE]%?

 4G%S- 4! �,{?@ a/H&"- '(#G| =5 *!o- K @,A M(>]%, inT5@ '(,60P- 'V(',- {D0? QW

:@2V-@ 1-*>%08- 9GX5 C/G(#0 C/G(D0? '(012P-@ K 2|/&5@ h,/^,-A%,- 2#| �(

 >t~ 4! u|/G%18- MZ-E%,-@3  

       7N/',- 2$65 s/(&,- -?; d@ {#|@ '()n,- d R/_%f8- y;W B(,5 h;A /! 2#|

 '(G;W  9! zc0,- `) Q@/+%,-@ y!/A%,- 1@=J y1W 9! #*0o-@ '012P- @,A M(>

 B(#| 'DZ/F-@ {(D0%,-K  yH/0E,- 9! 2+? 'r52N '(0>%$ -"n"<- QW B(Z @B 8 /)@

@ '012P- `) y8-E%,-@ Q@/+%,- -?; yr! M(>J 2#| #2|/&P- #*0o- K 9! @,A y$

 y1W '5E)n,- \-2;o- M(>J 2#| >2|/&? h,/^#, #*>%&! '(|/G%1- #/(N :/0)@ 95EA?

 /b) *; +,- '5*G+,- '#N*G#, '(G(#+%,-@3  

  



  

   
 

--

 >*$A M'0 /! :E[ d d h,/^,- Ej "H/_f 9! B]([E?@ 4(Gp '^0E%P- '#N*P- 

 B'"-E1 N  u#>+,-6  u,/+c"8-6  u|/G%18-O  K F/Go- 9! 252+,- B?2$W /!@

 '(G(#+%,- '#N*P- >?; d u,%- h0/&- a-2$%0- JEN -5*1W +,- '>)/&,- D/0-12,-@

 h!E#)@ a*>#() 9! O$ B) a/I /! @,A 9!@XUUX a(Pelgrum&Plomp,1991)  '0-1= 9!

 9! *r$W -#}SY '!2>%P- J@2,- 9! ',@= K/5L 2#| h0/&- #12I D2$W /b+(\ #=

 {b?-1/b! '(G0?@ 4O^,- y(_J vE%&! 2#| 9! 252+,- 2#| @,A �IE? 9! {~*,-

Y(]_,- yAT,/) h0/&- �( E? 2#| B?12I@ {#+P- //~ /bG;W 9! +,- y!-E+,-  3   

 JE>,- /00A; @,A y$ :E[ d Q5 '#>%&! '(0-1= #=/G$ u,%- h0/&- z512?

5 {(#+%,- d '(G(#+? '#(0E$ B!-2$%0-@ Ej "H/_f@ h0/0% '#N*P- >?; d 4O^,-

 '(G(#+%,-3  {(#+%,- d 'r52&- D/(0>%#, a-2$%08-@ �( E%,- -?; yr! QW =5 C'Z/[5

P- 9! 252+,- M>_ /b0! [ 2H-Ec,-@ D-6(  *A() >*$A /! J/rP- y('0 2#|

NBacker,1984O N g QOr,-K XmSkC; K RSm  O  

X3 #1/q5 2#| '(,/+,- #12>,- '(,/| '(+Z-= D-A '5*AZ D/TI/0!@ '^T"W d 4O^,-K 
L=*Z //0W 2#| ''0/0! '(G(#+? 6Z-EN tZE? 2#|@3  

S3  8 2I +,- #/$/F-@ '1?G0,- M5*i 9| '(G(#+? R*Z@ D-]f tZE? 2#| #12>,-
h0/&- Q@2) M>]%? K        JOCf 9C! yCXZW 'C>5*^) BC+! yC!/+%5 a2$%C&P- QW /G$

 C82CC) 'CC(#+c,- '$1/CTP- .CC>Z C/C1*c%! \ECCIE,- 9CC!  K '#(CC0@ hCC0/&- *ZECC5 /CCG$
   'CC(#+c,- '$1/CCTP- *CC^, }*CC+%,- Q@= 'CC>(>]#, 4*CCIW '$1/CCTP- yCC+K #L/CC%)

 #6(! 2+? 2I >?;@ 'Gb!'>;-*P- '#N*! d 4O^#, C/8E_f3 

l3 1=/I 4/'T,- 9! y(1 '()*? 2#| #12>,- h0/]#,  2C#|     'C(#(#]%,- �H/C E,/) a/C(>,-
- yH/CCC&P- yCCCN@    J/CCC(1o- 9CCC! yCCCXZW 'CCC>5*^) 'CCCGb! D/CCC!E#+! '0GCCCX%P- ''+CCC_,

'>)/&,- K         'C0(+! D-@=W@ {(;/Cc! #*G%C&! #1EC_)@ #*CA'! 9C0 d {b(C>#? h'C&)
h0/&- #2|/&w yH/&P- y&3   
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 2(&,- >=1@W /! 4! s/(&,- -?; d 7N/',- Mc%5 /G$ N XUUU a  O 9! a-2$%0- QW

%- h0/&- /b0!@ 'r52&- D/(0>%,-/! =5 L=65 '(G(#+%,- '#N*P- >?; d u, u?E5g  

X j  t~@ '525*H%,- 1/AZo- 2(&<@ `01-2#, '0E&x@ '|E0%! D-]f tZE?

'0E&F-3 

S j {b!/G%;- #1/r%0-@ {bi/T" 252<@ 4O^,- D/5-E; #1/q5 K/12,- EW {b>5ET?@3 

l j L=*c,- u?-?,- {#+%,- R*Z tZE?@ '5=*c,- s@*c,- #/|-*!3 

m j P- Mcf /bq@2N 9! y(#>%,-@ '(i/'X"8- DOAT 3 20| /Gb! 2+5 -?; y+,@

 '^0E%P- '#N*P- 4Oi 4! y!/+%,- 3 

6J#="% 2/4% l67%2'"% 2UVT[" Ar0sU"% R#J/mY% b  

 3b0P- D/!/|= 9! '(0/0W '!/|= '(0-12,- D-1*>P- ]%+? K MZ@ {D0? QW u.'05@

A? QW /b%!2>! d '5E)*? t5/+!@ z0W #/(G '#_,- '>(q@ '(0-12,- D-1*>P- >?; QE

 {;Ej h,/^!@ {b?/5E%&!@ 4O^,- K B?/1/N@ 4G%S/)@ K /b?-1E^?@ 'Z*+P-@ K d@

  '(0-12,- D-1*>G#, '(G(#+%,- `!/XP-@ 'X5*+,- iE^,- 3b0P- =2_ -IE,- D-A

 h,/^,-@ {#+P- `+? +,- '!/+,- h(,/0o-@ s*^,- @,?$ {0*5@ '0-1= J@/0? d

 '(0c,-@ '(Z/>r,-@ '(G#+,-@ '()=o- D/|E[EP- K '!/+,- \-2;o- M(>J d {;/&?@

 /b&512? '(#G| {5E>?@ '(0-12,- D-1*>P- @#%, '8/,-@3   

 '(,21 'IO+,- QW �T%A" /0; 9!@ N ',=/'%! O 9! B#GT5 /!@ u0-12,- 3b0P- `)

>?; {1n5 /! `)@ D/b(1E?@ `!/X!  +,- '(0-12,- D-1*>P- LW D/b(1E%,-@ `!/XP-

/0) {%5� '(G#+,- #=/P- yGT? D/|E[E! 9! 3b0P- B(,5 tT5 /! MZ@ /bG(G_?@ /;

 M(>J d {;/&?@ B11/f @W �_,- 'Z*~ d h,/^,- /b) aE>5 +,- 'c#%$P- '^T"o-@

 '11=@ v2! 2#| \EIE,-@ 3b0P- /bn1 +,- '5E)n,- \-2;o-/b>>JN 3  2(&,- 4Z=K 

SYYe  a K RXYY3 O  

 \ |=TQX Ar0s2 R#J/m1 67%2'"% 2UVT[" M& WXQu hf7 #Hl   

 \-2;o-_  vE%F-_  z512%,- s*i@ h(,/0W_  '(G(#+%,- yH/0E,-_  h(,/0W

{5E>%,-3       /G(Z@?E5u0-12,- 1*>G#, '&(H*,- D/"EAP- >?V }*| u g  



  

   
 

-/

 .%'?a%l  
w \-2;o- 2+? u0-12,- 1*>G#, v*fo- D/"EAG#, B1EP- ')/r K {%5 /bHE[ ucZ

 B?/|E[E!@ vE%F- 252J K z512%,- h(,/0W@ s*i 1/(%f- 2#| 2|/&? /b"W /G$

%5 +,- '(G(#+%,- �I-EG#, ''0/0P- u0-12,- 1*>P- /b0GX K=5 'Z/[5  d {;/&? /b"W

'(#G+, 'GHOP- {5E>%,- D-@=W@ h(,/0W 252J  z512%,- K D/"EAP- 4(\ QW 20+5 -?;@

&(H*,- *8/0+,-@'  /i/'?1- /b) .'?*?@ \-2;o- 2#| //0o- d 2G%+? u0-12,- 1*>G#,

 C/>(q@ K y'I u0-12,- 1*>P- \-2;W 252J #1@*[ 2#| 3;/0P- :-]f 2$65 @,?,

 '8/f 'c_) v*fo- >*8/0| 252J K2,- 3b0P- \-2;W 252J #1@*[ 2#|@ y'I u0-1

'!/| 'c_) v*fo- B?/"EA!@ >*8/0| 252J3  

%'?a% A0?#1 Au/4K"% . l  
   '5E)n,- \-2;o- aEbcP 4!/1@ y!/B �5*+? 21E5 8 B"W d @B 8 K =2+%,

 aEbcP- -?; -,@/0? +,- D/c5*+%,- K `(0+P- L2, 8E'I D/c5*+%,- >?; *r$W y+,@

aE#) �5*+? '()n,/)  NBloom O   QW v*5 L?,-k  s*^,- '~/(8 /;/0+! '5E)n,- \-2;o-

 '(G(#+%,-@ '5E)n,- '(#G+,- M5*i 9| '][-@ '~/(8 ?(G#%,- QE#0 t.? 4IE%5 /b(Z +,-

>1E+B t.?@ ?(G#%,- tAc? t.? /b) 9A; +,- u; s*^,- >?;@  a/+,- B$E#0@k  3

N B?OZK XmY`  C; K RSm 3O    

;o- \*+? QW 9A;@ /b"E) '5E)n,- \-2 k 12>5 QW 4IE%5 +,- '($E#&,- i/jo-

 '(#G+,- '5/b" d t'$ Q/>?a) /b#+Z @W /VEI @W /b#G| @W /bH-=W @W /b) a/(>,- 2#| h,/^,-

 '5E)n,- [ +,- '5/.,- u;@ '5E)n,- '(#G+#, '(H/b0,- '#_F- u; 20+P- -?b) \-2;o/Z

/(&- d /b(,5 JE8E,- 2T0"'(012P- #k NQ/1 K XmXkR KC;XSO 3   

 r- Y%Z v*5@ NXmSeC; k OE; '.#,- d \2V- QW /b(,5 JE8E,- =-*5 +,- '5/.,- K /!W

 '+)/%%!@ 'GD0! '(G(#+? D-E^b *; {D0! yG+, '5/~ 9| #1/'| EbZ uG(#+%,- \2V-

N8- /V 4[E?@ '(G(#+%,- D/"/A!<-@ \@*D,- '0-1= //0W 2#| aE>? '+IE%P- D8/G%

'0(+! '(G(#+? D-:-*15 2+) 3 kRk` 3  



  

   
 

-0

 E; LE)n,- \2V- QW@ B(,5 JE8E,- 25*" L?,- :uT,- E; \2V- QW @,A 9! "# @

,- LE)n,- 2bK-?L '|/GK- @W =*c,- d B>(>J =5 '5E)n,- '(#G+,- 2+&?  3 9A;@

@ s yG+00 -A/! =2W QW \-2;o- JOf 9!/!  s yG+"($@ 9! M>]%" �($@ s yG+" �

 s yG+" /! m/7  

Z u; \-2;o//b%^0-E) 9A;@ yG+#, B1EP- ')/rw t&c?  9! ->>J +,- 3H/%0,-

'(G(#+%,- '(#G+,- 3  

 Au/4K"% .%'?a% R#u/Qr1 l  
 /b?/5E%&w \-2;o- =5 tT? +,- '5E)n,- {(;/cP- 9! C-=2| QE)*P- a2$%0-

 K@,A 4!@ K'c#%$P- 9! /b!-2$%08 C-*D" KC/"/(NW {(;/cP- >?; `) 6((G%,- h+_5 B"aZ

*f!, B)/T! 20+! 2#| /b0! 2N-@ y$ J2(, *f% -I@ 3 \-2;o- z/_? QW 9A;@

u;@ D/5E%&! '+)1W 2#| '5E)n,-  /;=1@W /G$N @  #=/+0 {(;-*)5K SYYm   a O  

9 UAu/4K"% Y%UZa%    ( Educational Purposes ) l  

3H/%0,- yrf u;@ '5E)n,- '(N/0,- 9! /b(Z 4E~*P- 3 {(;/c! *r$W 9! ]%+?@

 @W /! u!E5 3!/"*) =E1@ d h'&,- =5 tT? u$ C/!EG| a2$%&?@ KC8E} \-2;o-

`+! LE)*? yG|3  

= UAu/4K"% R#u#["%( Educational Aims )  l 

P 2#| '(0'!@ '+IE%! '(?/(N D/1/%" �_? D-1/'| u;@ yAT) M%T! uG(I .^

4G%S- d #2H/&,- '5E)n,- 'c&#c,- 9! L1E+B 3 '!/|@ 'X5*| \-2;W u; D/5/.,-@

'#5Ei '(0!L #nZ /b~E#) ?fE5 LW v2P- #2(+)@ 34G%S- \-2;W /b%J 9120?@3 

; U Au/4K"% A1#-"% .%'?a%)  ( Educational Goals l 

(Z2; D-1/'| yrf u;@B - �_%0! d 4>? \-2;o-@ '5E)n,- D/5/.,- `) M5*^,

 'N@*^P- \-2;o- '|EG( '!/+,- \-2;o- yrf@ K/b%(!EG| '112, ''&0,/) '(G(#+%,-

=2x LE)*? u012! 3!/"*) @W '(0-1= #=/P3  

  



  

   
 

-1

: UA0T0[-Q"% .%'?a% ( Educational Objectives )  l 

E)n,- \-2;o- D/5E%&! 9! 4)-*,- vE%&P- yrf u;@ B&c" -IE,- d yrf@ K'5

 >?; yG+?@ K'(0-12,- #*H&- yf-= /b>(>J >?(!O?@ {#+P- J@/_ +,- D-1/'+,-

 =5 \-2;o- '\*?@ K>?(c0%) a/(>,- @W u012P- 4G%HG#, u#+c,- M('^%,- 2#| \-2;o-

; .&)W \-2;W'(0-12,- '_&- yf-= /b>(>J 9A 3  

 .%'?R" AOG="% &#-4a%[-Q"%A0T0l  
,- \-2;p, =/+)W 'qOq Q/0; '(G(#+% aE#) /bc08 /G$  NBloom  O :-]f 9! =2|@

 {#+%,- 3H/%" h&N {5E>%,-  u;g  

9 U \U-Y% `#\% l  

 '(c($ d tAc%,-@ /bGbZ@ 'Z*+P- 4/&%$- J/S- -?; 9GX%5@?>('^b/  

/b#(#J@ '(;E>%,- D/(#G+,- yGT5 /G$K/b'($*?@ K  K 9120?@ \-2;o- D/5E%&!

 '^(&',- '(#>+,- D/(#G+,- 9! '(Z*+P-N,-\*+% O '!2>%P- '(#>+,- D/(#G+,- =5N,->%5E{O 3  

 u; D/5E%&! '%0 9! d*+P- J/S- QEA%5@ g'Z*+P- K  {bc,-@ KM('^%,-@ K  y(#]%,-@

 h($n,-@ K{5E>%,-@ 3 " -IE,- d@FOr) '%&,- D/5E%&P- -|LE? B&c |EG( 2#| D/

u?%- E]0,-g N '#(&-@ u|*! K SYYSa  R KXUXO3  

- /E&F- ui/'?18- vE%&P- g @J@o- vE%&P- 2#| yG%B-  vE%&! E;@ K

|c&-@ 'Z*+P- 4/&%$-3 

- /("2,- '(#>+,- D-1/bP- vE%&! @W uG(;/cP- vE%&P- g -@ D/5E%&P- 2#| yG%B

'(?%- 'qOr,- gK4/+(%08- @W {bc,- vE%&! y(#]%,- vE%&!@ KM('^%,- vE%&!@3 

- /(#+,- '(#>+,- D-1/bP- vE%&! @W u?-?,- u|-2)<- vE%&P- g@ `5E%&P- 2#| yG%B-

`(?%- g{5E>%,- @W a/ANo- 1-285 vE%&!@ Kh($n,- vE%&!3 

  

  



  

   
 

-2

@aE#) {&I  NBloom  O - E]0,- 2#| D/5E%&! -0 =5 d*+P- J/S-?%ug N  y($E,-

+cP-@  K SYY`a  R KXSeO3  

- ACU-Y%l  D/!E#+P- >?V *$?%,- 9GX%? /G$ D/!E#+G#, 'Z=-*! ]%+? /0;@

D/5*D0,-@ `"-E>,-@ MH/>&-@3 

- WSp"%l  QW Q@= /b!-2$%0- @W \1/+! 9! BG#+? /G| t'+%,- =*c#, 9A; /0;@

\n,- vE%&P- -?; 9GX%5@ v*fW \1/+w /b^)1 2#| #1@*X,/) C-1=/I QEA5 '

uH-*>%08- *52>%,-@ t&c%,-@3 

- h0f$Q"%l  d s*^,- @W u=/'P- @W '!/+,- 1/AZo- a-2$%0- 2#| #12>,- y+5@

 `"-E>,-@ D-=2S- a-2$%0- 2#| #12>,- v*fW #1/'+) @W K#2521 �I-E!

#=2x �I-E! d '!/+,- D/5*D0,-@3 

- |0[cQ"%l - /bH-61W =5 'Z*+P- y(#J 2#| #12>,- y+5@/;*8/0| @W '"EAP K 

 /bG(D0? '>5*i@ *8/0+,- >?; .)*? +,- D/IO+,- 9| 7]',-@ K -?; 9GX%5@

 .)1 {D0? +,- u=/'P- y(#J@ KD/IO+,- y(#J@ K*8/0+,- y(#J vE%&P-

*8/0+,-3 

- !0}K"%l  B, /! y$ 95EA%, 'Z*+P- :-61W @W *8/0| .)1 2#| #12>,- y+5@

 C-=E1E! 9A5 : 20+!y'I 9!3 

- Wu/VQ"%l  =5 /!@ �IE! @W yG| @W /! 'G(I 2#| {AN 1-285 2#| #12>,- y+5@

 {A&- vE%&P- -?; 9GX%5@ K'0(+! }-*~W M(>]%, '0(+! #*Ac, C/>'i @,A

'(11/f D/Ax :E[ d :uB 2#| {A&-@ Ku#f-= y(,= :E[ d :uB 2#|3 

= U 6}UO% 6rp,"% `#\% *2#SY%l "  

S- -?; yGT5@ J/ 2#| C/('_|@ C/(&c"@ C/($*N C-1L{? h#^%? +,- K''$*P- \-2;o-

yr! '($*&- D/)/H%08-@ g'0(+! D-@=W @W L/b1 a-2$%0-@ K#:-*>,-@ K')/%A,-K 

D-1/bP- 9! @,A t~@ K'|/'^,-@ K{0*,-@ KL*K-@ K'N/'&,-@ 3     



  

   
 

-3

{&I 2I@  D/5E%&! '+)1W =5 '($*&- D-1/bP- QE5E)n,-u;g N/X>,- # KXUUka  R K

SUm O3  

- +]fm"% A0Tr^% R#}UO%l  `!2>,-@ `c%A,-@ `|-1?,- '$*]$

`I/&,-@3 

- AVr,Y% AV01'"% R#}UO% l `+,-@ 2(,-@ `+,- 4! 2(,-@ 4)/8o- D/$*]$

a2>,-@3 

- 6xp["% ]Z `#EXE% l /G$ K{&K/) D-:/;<-@ D/$*&-@ B1E,- D-t'+? yr!

2$%0- 9GX%? 'c#%P '(&c" D8/N 9| t'+%,- d B1E,- DOX| a-

m*c,- @W Q6&- @W 4/V%$8/$3 

8Gm"% /#,O& 6}UO% _/[r"% +2#S* h[-QX .%'?&l  '0(+! D-E8W 1-285 yr!

{&K- D/$*N@ DE_,/) t'+%,- `) h0/0%,-@3  

; U 6J%'y/"% `#\%l  
  t~@ JE(P-@ {(>,-@ D/;/<8- J/S- -?; 9GX%5,- h"-EK- 9! /; '(ci/+

Q/&"<- 20| '("-21E,-@  9GX%5 /G$ "$T,- y'>%) M#+%? +,- '(,/+c"8- h"-EK-

 BXZ1@ '0(+! :/(Bov*fW :/(Bo  3/G$  M#+%? +,- '(,/+c"8- h"-EK- 9GX%5*52>%,/) 

 a-nN8- B1@W@ 3   

 JEq-*$ {&I @Krathwohl  &" =5 u"-21E,- J/S- >�O!L@'  2#| @,A@ D/5E%&!

%- E]0,-?u gN :/0  K XUUga  R KkX  O3  

- |fVQ"%l  /b(>#? d C/'~-1 Y'_5@ K'0(+! D-tr! =E1E) {%b5 {#+%P- y+1 E;@ K

hI-*P- >/'%"8-@ u>#%,- d ''~*,-@ u|E,- >/'%"8- @W y'>%,- 9GX%5@3 

- A4#jQ7E% l)/I<- '$1/TP- '11= =5 >/'%"8- L@/< u;@('  K @,A h#^%5@

 a/G%;8- =*( z(,@ B&c" :uT,- 4! y|/c%,- K ')/H%08- d Q/|A<- 9GX%5@

')/H%0O, m/(?18-@ K')/H%08- d ''~*,-@3 



  

   
 

-4

- W00VQ"%l `+! :uT, =*c,- /b(^+5 +,- 'G(>,- u;@ K `+! QE#0 @W #*;/  @WK 

 4/&%$- 2+) 1-*>%08-@ D/'r,- 9! 12>) /0; QE#&,- �_%5@ 2NW =*c,-

 D/;/<8- @W D-=/>%|8- K '0(+! 'G(I y(Xc?@ K'0(+! 'G(I y'>? 9GX%5@

!/0%I8-@3 

- W0x,Q"%l  yN@ K'G(I 9! *r$W `) 4GK- =5 tT5@ uG(>,- {(D0%,- E;@

 uG(I a/D" :/0) '5/b0,- d {q K/b0() ',=/'%P- D/IO+,- 252J@ K/b0() D/XI/0%,-

 s/&?8-@ D/'r,/) {&%5 '"1/>P-@ '"L-EP- 2#| /0; 6($n,- LW Ku#f-2,-

 uG(;/c! 1E_? C/X5W vE%&P- -?; 9GX%5@ K:/0',- {q y(#]%,-@ i/'?18-@

'G(>,- a/D" {(D0? @W h(?*?@ K'G(>#,3 

- +00TQ"% f}U1 W01 A(/Tw M& AT01 huUH 3(Al  -?; d =*c,- 20| QEA%5@

#f-2,- s/&?8/) {&%? 'GD0! {(I vE%&P- 9! #nZ B$E#0 2#| *^(&?@ Ku

 1E_? :/^|5 vE%&P- -?; 9GX%5@ K/! '>5*^) B$E#0 �(A?@ 9!6,-

{(>#, a/D" h(?*?@ K'G(>#, uG(;/c!3  

Au/4K"% .%'?a% v#VQ{% 2&#E1 l   
 {%b5 /b0! //0W y$@ K#=2+%! z0W 2#| aE>? '5E)n,- '(#G+,- Q50(+! h"-Ep' 

G%|8- 9A; 8 B"aZ u,/%,/)@ #/>0,- QaZ @,A 4!@ K\-2;o- s/>%B8 12_! 2#| =/

 2$65 /G0('Z K\-2;o- s/>%B- 1=/_! JEN K'5E)n,- D/;/<8- 9! 252+,- `) {H/I

 QW v*" K{b?OAT!@ {VE(!@ {b?/1/N 252J@ K`G#+%P- '0-1= '(G;W 2#| QE(!2>%,-

52(#>%,-`K'(0-12,- #=/P-@ 'Z*+P- '(G;W 2#| Q@2$65  /V yH/V- {$-n,- h'&)  /G0()

 C-12_! ]%+? QW hI +,- u; K#*8/+P- '(|/G%18- DOATP- QW Q@*5 zc0,- :/G#|

\-2;o- s/>%B8 C/0/0W  12_P- u; '()n,- 'c&#Z QW Q@*5 '()n,- 'c0OZ QW `N d K

\-2;p, 2(NE,- 3 Nh(^,- KXUkka  R KmS3O  

  

  



  

   
 

.5

  /4K"% .%'?a% hQ'XMu #T0C #?+y/J M& 3m` +&'-Q1 2&#E1 31 AuX?6l  

9 UA0(#TQyE%M Au/4K"% Apr[p"%l  

 /b"W 2#| 'c&#c,- 1/'%|- 9A; k 4G%( d #2H/&,- u=/'P-@ {(>,-@ t5/+P- '|EG(

 '0(+! #nZ d K/! k '>T0! y) K4G%S- 'c&#c, C/0/A+"- ]%+? '()n,- 'c&#Z QaZ @,?,@

QW hI -?, KB0!  'c&#c,- >?; Qo K'(|/G%18-@ '5E)n,- 'c&#c,- 9! \-2;o- M%T?

 '(#G+,- 'H(%" Qo K'51@*X,- '(0/0o- {(>,-@ '&/_,- #/(&- '+('i =2J +,- u;

`+! 4G%( d #/(]#, `&/8 =-*ZW 35*Z u; '5E)n,-N 3,-h(^K XUkk R KamlO3  

= U iT[-QY% A-0fHl  

5 \-2;o- s/>%B- Q5 {b?/!/G%;-@ {VE(!@ {b?-12I 7(N 9! `G#+%P- '+('^) .'?*

 '(|E"@ EG0,- vE%&! 4! 2TG%? 8 \-2;W 4[E? QW y>+5 OZ K{bHX"@ {;Ej vE%&!@

'(|/G%18- {bG(I@ {VE(!@ {b?-12I@ =-*Zo- 3NB,O1 E)W@ D/G(#| K SYYXR KaXYlO3  

; U W[-Q"% A0[T( A-0fHl 

- '(#G| d D/5*D" Q/0; 9! 'c#%P D/5E%&! 20| {#+%,- '(#G| F@2N '(c(A) {#+%,

 9! 2)8 \-2;o- s/>%B- 20| @,?, K'c#%P D/+G%(@ 'c#%P D/V() d@ ?(!O%,-

{#+%,- '(#G| '+('i 2#| =/G%|8-3 ND/G(#|  B,O1 E)W@  KSYYX  R KaXYmO3  

: U A07%2'"% &%/Y% A-0fHl  

9| >6(f +,- B%+('i {#| yA, Q5 v*fo- aE#+,-  [  BZ-2;W {#| yA, QW A5

 aE#+,- 9| B(Z �#%o L?,- KuH/0',- B'($*?@ KB(Z 7]',- s*i@ KBrG D8/(@

v*fo-  3  9A; B"aZ K'c#%P aE#| 9! :-61W 9| #1/'| '(0-12,- =-EP- -"/$ /P@

B0! :61 u; L?,- {#+,- yrf '(0-12,- #=/P- @#? 1/'%|-  3QW 2)8 @,?,  >?; 2|-*?

-E#G+5 QW@ K`_%$P- y'I 9! \-2;o- s/>%B- 20| 1E!o-  =-EP- \-2;W .)1 2#|

'(0-12,- '()n#, '!/+,- \-2;o/)3 N h(^,- K XUkka R Km` O3  

  



  

   
 

.,

F U `/qa% I1 hpQu #* #GfVQr1M #%U2#e ]Es#EnM ]X#0XQV1M UE-"% R#?#3%
ITQjT[" A0C#V="%l  

LW d '()n,- �_%? 8  'GH/I 9A? : /! K#*8/+P-@ ',/8o-@ '(,EGT,/) 4G%(

4G%S- }/! u; '&(H1 1@/x 'qOq 2#| B#'>%&!@ K>*[/N@ K  '()n,- a/G%;/Z K

/bX+) @W 1@/F- >?; 2NE) {(#+%,-@  '(G(#+%,-@ '5E)n,- '(G#+,- 2>c5 /b+(\ Q@= K

(^$%,-@ K#*[/&- 4G%S- h,/^! 'b1-E! 2#| #12>,-"- y'>%&G#, {(#&,- . 9! C/IO^

'(#8o- 4G%S- -)-Eq  3 B_H/_f@ *_+,- D/;/<- 281 {bP- 9! Q/$ @,?,@

- \-2;o- s/>%B8 C-12_! /b(#| =/G%|8-@ 4! }1/+%5 8 /w '5E)n, JE8o- '(Z/>r,-

4G%HG#, 3N@*G| JT  q(T,-@  K SYY` R KaXlY 3O  

Au/4K"% .%'?a% ]u#-1  l  
 1@W @#? ]%+?@ K#2(K- '5E)n,- \-2;o- "H/_, #=2+%! {H-EI D/()=o- D=

'5E)n,- \-2;o- d /;*ZE? h1-E,- i@*T,- @W Kt5/+P- ')/rw "H/_,-3   

 7(N ',O1 E)W@ D/G(#| =1@WNSYYX  aO  /VOf 9! +,- \-2;o- t5/+! 9! '|EG(

 u;@ /b%(NO8 2#| {A&- 4(^%&"g  

X3  C;o- Q5    K'C(H/b" -C&(, 'C5E)n,- \-2/Z     'CC5/~ 2C0| *>%C&? 8 #*G%C&! 'C(#G| 'CC()n,
\-2;W 9! >2+) /P '#(0@ B>>J L?,- \2V- 9! y+< y) /b>>J '0(+!3 

S3 ,- D/1/N 2#| \-2;o- 20'? QW hI 4O^3 

l3 4G%S- 9! '5E)n,- \-2;o- 4'0? QW hI3 

m3 P- t~ 9GZ M('^%#, '#)/I \-2;o- QEA? QW hI    'C(,/(f C/Z-2C;W =2CW QW JE>+
'5E)n,- D/&06P- \@*  d /b>('^? 9A; 8 @W3 

`3 '"*! \-2;o- QEA? QW hI3 

e3  ']CC[-@ 'CC5E)n,- \-2CC;o- QECCA? QW hCCI 3  mECC[@ yCC+5 \-2CC;o- >?CC; mECC[@@
#E1*P- '(G#+,- 3H/%0,-3 

g3   D/C5*D" 4C! '(TG%!@ '(1E,EA(&,- '(N/0,- 9! 'G(#0 \-2;o- QEA? QW hI 
{$#+%,-3 



  

   
 

.-

@   uC;@ KLEC)n,- \2V- '+('i =2J D/n@ D/c8 #2| Q/0;g  N   `0C(+,- EC)W KXUkg  a
 K RX`  O  

XO  A0-1%/"% l  %18- D/CIO+,-@ Q/C&"<- '+('i 9! K4I-@ 9| {1n? /b"W 20+w 'C(|/G 
   4CCG%S- /CCb) 9!6CC5 7CC(G K4CCG%S- D-1ECC_?@ D-2CC>%+! 9CC! MCCr'0?@ K@CC,A tCC~@

>(>J 9A;@ y+c,/)/b3  
SO  A1'"%M o/2/"%l      /Cb"W -?C; 2C0+!@ KYC[-@ QE#0 =5 /b%\*? 9A; B"W 20+w

 /b&'#%5 }EG~ @W z'#, '8*c,- Y(%5 8 C-252J #=2x@ '>(I= QEA?3 

lO  `/T'"%l M(I= QL-E? d@ 'c#%$P- {#+%P- h"-E1 yGT? QW@ 2)8 /b"W 20+w3 

mO  W0>>x,Q"%l  5*^) \-2CC;o- hCC%?*v? QW@ 2CC)8 BCC"W LW   uCC|@ 9CC| 'CCGD0!@ K#=2CCx 'CC>
yXZW .(^Z y1W 9! =E_>! J@?'! 2b1@3 

`O    .#p>'Q7%l       'CC5�*,- 9C| ]C+? `CCN K'(Z/cCT%0- #12CI D-A 'CC5E)n,- \-2C;o- Q5
   yC'I /Cb) \/cT%08- 9A; +,- '#G%F-@ #=2F- LE)n,- yG+,- D/5/., '>'&P-

K/CCb|EI@     /.,- @CC#%, 'CC+'%P- h(,/CC0o- d *q6CC? u,/CC%,/)@'CC5 K   #tCC_',- a2CC>? uCCbZ
yH/0E,- yXZW a-2$%08 4Z-2,-@  3  

5@ 7N/',- v*  '5E)n,- \-2;o- "H/_f QE)5 /G(Z  "$#%??E ug  

XO '>(I=@ '][-@ QEA? QW3 

SO '#!/A%!@ '#!/B QEA? QW3 

lO ? QW'GD0! QEA  '"*!@3 

mO M('^%#, '#)/I@ '(+I-@ QEA? QW3 

`O '^,- 4! '>c%! QEA? QW9! '+)/"@ '("/&"<- '+( 4G%S-  D/XI/0%P- 9! '(,/f@3 

eO b1E! QEA? QW' 2B*!@# B(,5 QE'_5 /! M(>J d '()n,- d `#!/+#,3 

 */Q4% l  

      u0-12,- 1*>P- *8/0| 9! u"/r,- *_0+,- vE%F- yr; K \-2;o- 4[@ {%5 QW 2+'Z

         F- 1/C(%f- 'C(#G| uC;@ 'C("/r,- #EC^,- u?EC? 'CI2) uC0-12,- 1*C>G#, '!/+,-   hC0/0P- vEC%

 /;252J U +,- \-2;o- @#? M(>J 2#| yG+5@ 2|/&5 L?,-3  

  



  

   
 

..

 67%2'"% 2UVY% I/Qc* &/EVY% l                  
  B"E) vE%F- \*+" QW 9A; k MH/>&-@ '^T"o-@ '(G(#+%,- D-],- '|EG(

 D/("-21E,-@ D-1/bP-@ D/5*D0,-@ `"-E>,-@ D/G(G+%,-@ {(;/cP-@ /;1/(%f- {%5 +,-

 9! /;252J U +,- u0-12,- 1*>P- \-2;W M(>J y1W 9! `+! .j 2#| /bG(D0?@

 y'I N k 'c(#,-K SYYl a K RX`l  3  O  

 QaZ @,A :E[ d>,-@ D/;/<8-@ D-1/bP-@ 'Z*+P- 2#| yG%T5 vE%F- QW =-*5 +,- {(

 =*c,- /bG#+%5 u0-12,- 1*>P- vE%x 2+5 7(N_  D-]f@ \1/+! 9! B#G_ /! yA)

 D/;/<-@ {(I@ D-1/b!@_ E1//0o- }*.,-@ u012P- 3b0P- *;  {(#+%,- '(#G| 9!

 {#+%,-@3   

 u!/^I \*+5 >/<8- -?; d@ K 'c5/" @ �0E5 NXUUk a O B"E) vE%F- k .0E,-

o- M(>J 2#| {#+%P- #2|/&P >1/i5 d QEG#+P-@ '012P- yG+? L?,- ')E~*P- \-2;

 '0GX%P- D/!E#+P-@ D-],- '#\ 9! QEA%5@ N `"-E>,-@ u=/'P-@ {(;/cP-@ MH/>&-

 D/5*D0,-@ O D-1/bP-@ N '5*Ac,-@ '(0;?,-@ '(G#+,- '(H-=o- O {(>,-@ D/;/<8-@ N

 '(052,-@ '(Z/>r,-@ '("/&"<-@ '(|/G%18- O,- =-EP-@ RE_0,- :-61W d #*q/0%P- '(G(#+%

 /b+! y|/c%5 uA, D2|W 41-*! 9! #AEfEP- RE_0,- @W 1*>P- 4/%A,- d '0GXP-

QEG#+%P- 20',- d y52+%,-@ t.%,- M(>]%,  {b52, '(Z*+P- k R`eY 3  

 67%2'"% 2UVY% I/Qa 2#0Qn% ]u#-1l  
 #=2x '(#G| -&(, vE%F- 1/(%f- '(#G| Q5 Kr$ =/+)W D-A '(#G| u; /j5@  #t

 +,- D/(#G+,- 'Z/$ 2#| \-2;o- 4! zA+0? /b"W 85 #=2x \-2;o -"/$ Q5@ u;@

 u012P- 3b0P- /b#GT5 Ku0-12,- 1*>P- /b0! QEA%5 +,- v*fo- *8/0+,-@3   

 3b0P- 4[-@ B1-E? +,- D/(#G+,- h+8W 9! u012P- 3b0P- vE%x 1/(%f- '(#G| 2+?@

 2#| M'^05 2($E%,/) -?;@ '!/|= 2+5 L?,- u0-12,- 1*>P- vE%x 1/(%f- '(#G|

 u012P- 3b0G#, '(0/0W K 9! =2| 2#| yG%T5 QW 2)8 u0-1= 1*>! LW Qo @,A

 D8/S-  3 D/|E[EP- 9! '#\ 9GX%5 J/( y$@ K '&(H1 1@/x !E[E! yA,@



  

   
 

./

<-@ {(I@ D-]f@ {(;/c!@ \1/+! 2#| vE%J 1@/F- >?;@  '(|*Z v*fW@ #252| D/;/

>]%, /b0! h0/0P- 1/(%f- '(#G| 9! y+< '|E0%!@  /'+8 C-*!W '|E[EP- \-2;o- M( 3   

I B"aZ /b!/!W �>? +,- D/'>+,- y(,??@ ')E+_,- >?; y(b&%,@ 1/(%f- '(#G| t&? QW h

 vE%F-- D-E^$#, C/>Z@ '(?% N g y($E,-  @  2%cP-  K XUUe  a K RXlk 3 O  

X j - 1/(%f- QEA? QW /b(Z 2|-*5@ #=ET0P- \-2;o- M>J +,- '&(H*,- D/|E[EP

 QEG#+%P- /b0125 QW u.'05 +,- >1@/x@ vE%F- '+('i *bD?@ '#&#&%!@ '^)-n!

 1@/x 9! B0GX%? /!@ /bGHN d ''0/0! D/|E[EP- >?; QEA? QW hI /G$

 /b%0-12, "_$P- 9!6,- 4! KI /) '"@*P/) �_%? QW@ :-E%N8 '#)/I /b#+

 *!o- a6, -A5 #2521 1/AZW3 

S j  #=/G#, '"EAP- z0o- yrf /b"o D/|E[EP- >?V '(0/0o- 1/AZo- 1/(%f-

 '(0-12,- K {#+%P- /bZ*+5 QW hI +,- D-],-@ D/!E#+P- 9GX%? QW u.'05 B(#|

 '#!/$ #=/P/) {#5 2%N K0o- 1/AZo- >?; 1/(%f- {%5 QW 9A;@ M5*i 9| '(0/

 /b0! -@1/%$(, '(0-12,- #=/P- :-]f 2#| /b[*| {q 'GH/I d /;*_N @W /b1-1=5

 1*>P- u+&5 +,- '(G(#+%,- \-2;p, ''0/0!@ ',8=@ C/I28@ '(G;W *r$o-

 /b(,5 JE8E,-@ /b>(>]%, '!/| 'c_) u012P- 3b0P-@ '8/f 'c_) u0-12,-3 

l j /AZo/) '#_%P- #=/P- 1/(%f- '#_%P- '(G#+,- #=/P- 1/(%f- {%5 7(N '(0/0o- 1

 '(0/0W #*AZ yA) K #*Ac,- 9| #]+!@ 'I=/8 #=/P- >?; QEA? QW hI@

 /(>^0! C/i/'?1- /b) '^'?*!@ '(0/0o- 3 9! D/0(| #2| 3b0P- 4[-@ 2I 2I@

1/%o QW ',/&- >?;@ B(#| @,?, '(0/0o- #*Ac#, ''0/0P- 'G(#+,- #=/P-  #=/P-

 \-2;o- 9! =2| ]$E) C/i/'?1- *r$o- K '(#F- 'V(',- D/1/N 4'T? +,-@

 {b?-=-2+%0-@ {b?-12I@ {b?/!/G%;-@ `G#+%P- JE(! h0/0?@3  

  

  



  

   
 

.0

 /b?/|-*! u012P- 3b0P- u+[-@ 2#| hI '(0+! z0W@ t5/+! vE%F- 1/(%f8@

 /b) a/G%;8-@   35 /! t5/+P- @#? {;W 9!@E u? g N 2(&,- 4Z= K SYYe  a K Rkk  O  

X j  /b(,5 JE8E,- =-*P- \-2;o/) C/^'?*! vE%F- QEA5 QWK  @ '#(0@ QEA5

 \-2;o- zE#) 2#| `+? '(0/0W 3 'I=/8 '\*? vE%F- QEA5 QW *fT 20+w

 /b>(>J =-*P- '(G(#+%,- \-2;p,3 

S j  {b?/1/N@ `G#+%P- JE(! vE%F- u|-*5 QW K QW@ {;-E%&P /'0/0! QEA5

 *&(5@ B%0-1= 2#| J/'I<-@ '(+Z-2,- {b(Z 2,E5 2%N '(G&K-@ '(#>+,- {b?-12I@

 {#+%,- '(#G| {V3 

l j  9! *;-ED,- {bZ 2#| {;2|/&5@ {b?/(N .j@ `G#+%P- 4I-E) vE%F- .'?*5 QW

 {VEN K /;t~@ *;-ED,- >?; 9! {H0? 2I +,- DOATP- yN 2#|@3 

m j EA5 QW 9A;@ D-]f@ D/!E#+! 9! B!2>5 /G(Z B%,8= B,@ C/I=/8 vE%F- Q

 '|E0%! �I-E!@ '+0-@ D8/( 2#| D/!E#+P- >?; M('^? '(#)/I L2w @,A 'Z*+!

 K')E#^P- \-2;o- M(>J u,5 vE%F- -?; L=65 QW 20+5 vE%F- s28 QW /G$ 3 

` j  `G#+%G#, /Gb! vE%F- QEA5 QW KP- -?; //>5@ B) {b&5 /! 1-2>w 1/(+

 `G#+%G#, 'Gb!@ #2(c! \-2;W M(>J d vE%F-3 

e j  B%0-12, m/%P- 9!6#, C/'0/0! vE%F- QEA5 QW K \@*D#, @,?$ C/'0/0!@

 `G#+%P- D-=-2+%0-@ `G#+P- D-:/c$@ '(012P- D-@=o-@ D-6(bH%,/$ v*fo-

2#| tqE%,-@ 'IO+,- D-A \@*D,- 9! @,A t~@  u0-12,- 1*>P- vE%x '0-1=3 

g j  D8/( vE%F- u^.5 QW LW B>G|@ vE%F- JE} `) QL-E? Q/0; QEA5 QW

? '+0-@A /b%+('i@ '(0-12,- #=/P- 9| '][-@ #*AZ :/^|< uc K@W d MG+%5 Q

 9! :uT) 1/AZo-@ u=/'P-@ MH/>&-@ {(;/cP/$ /b?/(0/0W J@/0%) @,A@ #=/P-

L?,- y(_c%,-  /b)/+(%0-@ /bGbc, ucA53  

  

  



  

   
 

.1

@ 7N/',- *D" 'b1@ 9! J/\5 9A; @#? t5/+P-  z0o-@ 20| /b) ?fo- hI +,-

5 /G(Z vE%F- 252J u?E g  

X j  u0-12,- 1*>G#, '!/+,- \-2;o- M>_ QW3 

S j  `G#+%G#, '(Z*+P-@ '(#>+,-@ '(&c0,-@ '(G&K- "H/_,- h0/05 QW3 

l j ,- '+('i 4! a:-E%5 QW 4G%S- D-=/|@ {(I@ 2Z/0%5 8 /w B?-2H%&!@ *_+3 

m j  '(G#+,- '(N/0,- 9! C/](]8 QEA5 QW K `G#+%G#, ''&0,/) '(G;W -A@ C/I=/8@3 

` j "L-E%! QEA5 QW C/  B>G|@ B,E} d3  

 67%2'"% 2UVY% I/Qa 2#0Qn% |s#7Ml   

5 /!  /bG;W 9! #=2+%! yH/0@ u0-12,- 1*>P- vE%x 1/(%f8 u?E N guGH+,- K SYYX a

R KXmg3O  
9 U/%b<% /%2Cl   

 vE%x QET) {b?/b(1E?@ {b?/(8E?@ `_%$P- :-1T ?fW 2#| '>5*^,- >?; 2G%+?

B__Z J/( d {b0! &y$ /V?'5 KD/+!/K- #??/0W 9! {bGD+!@ K{(#+%,- 3;/0! 

8 +,- '(0-12,- =-EG#, vE%F- 1/(%f- '(#G| d #t'$ '112) {b&(, a2>? QW 2)

'c#%$P- {(#+%,- yN-*! d 4O^#,3  

= UWrY%l   

 J/( d -#G| +,- '>)/&,- D/0-12,-@ FE]',- Y&! 2#| '>5*^,- >?; 2G%+?

J/S- -?; d 4O^#, {HOP- vE%F- 1/(%f- 2#| 2|/&?@ K`+! 3  

; U|0[cQ"%l   

9! =2| D-1/b!@ '^T"W '|EG( 'DNO!@ y(#]%) a/(>,- B) 2_>5  =EbTP- =-*Zo-

 >?; d 'I2,-@ Q/>?<- '11= =5 y8@ {;:-=W QW 1/'%|/) '0(+! '0b! d #:/cA,/) {V

 C/0/0W B"Ec_5 /!@ D/(#G| 9! B) QE!E>5 /! R2+5@ K'^T"o- \/T%$8 @,A@ K'0bP-

1*>P- vE%x 1/(%f8 3  



  

   
 

.2

tu2'Q"% vUH  l  
7]',- W2'5 vE%F- 1/(%f-@ \-2;o- 252J 2+)  d '(,/+Z *r$o- '>5*^,- 9|

')E#^P- 3H/%0,- M(>]%, z512%,- 3 1*>P- D/"EA! 9! Y[-E,- :6K- 2+? z512%,- s*^Z

B, u#G+,- M('^%,- 20| u0-12,- 30/0W `'^I '5E)n,- '(#G+#, QW /0G#0 -AaZ` /G; 

/Gb0() y8E,- '>#N z512%,- s*i@ D/(H(?-n0/Z 3b0P-@ h,/^,- 3  

#*D0,-@  Y#_? 2#r! '>5*i Q/0; z(, B"W 2#| 2$6? z512%,- s*i u,5 'r52&-

 {(#+%,- yN-*! �#%P d 4O^,- 4(GK D/|E[EP- y$ z512%, K M+) h0/05 /GZ

 95*fT h0/05 8 2I '(&512? h(,/0W@ s*i 9! 4O^,- K 4! *qW@ '(#|/Z @A QEA5 /!@

 {;t~ 4! @,?$ QEA5 QW #1@*X,/) z(, {bX+) 3 =5 @,A 41*5@  z512%,- '(#G|

 4O^,- "H/_b M#+%5 /! /b0! '#f-2%! D-t.%!@ y!-E| 9! B0GX%? /!@ K '+('i@

'(0-12,- #=/P- K /b>(>J =-*P- \-2;o-@3 �IEG#, '5=/P- 'V(',- D-t.%P- >?; yGT? 2I@

 uG(#+%,- K#=/P- EW B?/;/<-@ z512%,- '0bP >=-2|5 '>5*i@ {#+P-@  aE>5 +,-

/b&512%)K/b?-A z512%,- '(#G+, m/%P- -IE,- @,?$@ 3  9A; #*D0,- >?; :E[ d@

 z512%,- '>5*i �5*+?) /b"E k-@ '^T"o- 9! '|EG( {#+P- /b) aE>5 +,- D-:-*1<  K

@ QEG#+%P- B>>_ L?,- {#+%,- 9/%" 2#| /;1/qT *bD? K D-],-@ '^T"o- 9GX%? /G$

aE>(0 +,-  {#+%,- F-2N< ?(!O%,- /b) k     N 'c(#,- K SYYl  a K RXeg 3 O  

 @) C-252J -*r$W #1/'+ k /;1/(%f/) {#+P- aE>5 +,- '(&512%,- D-:-*1<- '|EG( u;

 /12,- '5-2) y'I /;252J@ K /12,- ?(c0? 20| /b!-2$%08 .^o@ K M(>J y1W 9!

 /b>(>J =-*P- '(&512%,- \-2;o- :E[ d@ '0A) '(#|/Z 2_IE) /12,- '5/b" d

 'N/%P- D/"/A!<- 3 k   

 h&"W 1/(%f/) {#+%,- F-2N< ''0/0P- \@*D,- 'V(b? d 9GA5 {#+P- 1@= QaZ @,?,

512%,- D/(H(?-n08-@ s*^,- B&512%) aE>5 L?,- 1*>G#, '(&K D/"EAP B%Z*+! :E[ d

 v*fo- u0-12,- 1*>P- K]%, C/(|/0 C/$12!@ D/"EAP- >?; `) y!/A%,- W2'! M(>

 /;1/%o +,- '(&512%,- D/(<-n08-@ s*^,- >?; `) '#f-2%P- D/IO+,- '+('^,



  

   
 

.3

%- E]0,- 2#| u; +,- u0-12,- 1*>G#, v*fo- D/"EAP-@? uN  guGH+,- K SYYX  R a

X`k 3O  

9 U.%'?a#4 tu2'Q"% vUH A1G(l  

 ZW 252]%) {#+P- aE>5\-2;o- 9! \2; y$ {HO? +,- z512%,- s*i yX K /0;@

4O^#, /12,- }*|@ m*B !E0? d {#+P- #12>! L]? K 2) 8 '5*D0,- \-2;o- QW 2H0Z

 y#P-@ aE&,- 9| {;2+'? 4O^,- >/'%"- 4?< QW K u.'0(Z '(#G+,- \-2;o- d /!W

E!E>5 4O^,- y+1@ '#r!o- :/^|5@ *!-@o- }*| y(b&? 2#| {;=*cw /b>('^%) Q

L/bK-3  

= UI/Q4% R%&Up* tu2'Q"% vUH A1G(l   

 d >2|/&? +,- z512%,- s*^, B!-2$%0/) @,A@ vE%F- 'K/+w {#+P- aE>5

vE%F- 'K/+! 3 vE%&! \O%f-@ BG(D0? 4E#0o C/>Z@ *f% 3b0! 9! '>5*^,- �#%Z@

4([-EP-@ #=/P- KnB- Q/$ /G#$ C/!EG|@ '>5*^,- -"/$ ]$W B%()/I5@ h,/^,- Q-

yXZW3  

; UW0[-Q"% R#0,VXM |s#7/4 tu2'Q"% vUH A1G(l  

  +,- '|E0%P- {(#+%,- D/(0>?@ yH/0E,- 1/(%f/) ''0/0P- z512%,- '>5*i {#+P- 1/%o

 /b(Z u|-*5 7(G /@12,- 'K/+! d /b!2$%&5 +,- '>5*^,- h0/0?@ \-2;o- M>J

-@ mE[E,-m*T,- :/0qW h0/0P- -IE,- d /b!-2$%0-@ Q/>?<3  

: U]X%M&&M Wu/VQ"% !0"#7?4 tu2'Q"% vUH A1G(l  

 `&]%,-@ *5E^%,- \2V- Q/$ -A5 C'8/f C/>(q@ C/i/'?1- {5E>%,/) '>5*^,- .'?*?

@5!/'? 4O^#, C''0/0! /;*r$W@ s*^,- 9&NW3   

  

  



  

   
 

.4

 @ #2| u,5 'c#%$P- z512%,- s*i {(&>? 9A; 85 '|E0%! t5/+!@ z0W MZ@ D/c(0_?

 '(G(#+%,- '(#G+,- d `GbP- `0$*,- //0W 2#| a/| yAT) /bc0_" QW /00A; B"W

%- E]0,- 2#| '(G(#+%,- '(G#+,- d /Gb0! y$ 1@=@ {#+%P-@ {#+P- /G;@ u? g  

-  {#+P-  2#| 2G%+? z512? s*i g :/>,<- '>5*i yr!3 

-  2#| 2G%+? z512? s*i {#+%P- gu"@/+%,- {#+%,-@ DOATP- yN '>5*i yr!3 

- {#+%P-@ {#+P- 2#| 2G%+? z512? s*i g '(#G+,- }@*+,-@ 1-E&-@ 'TI/0P- '>5*i3  

 tu2'Q"% AVuUH 2#0Qn% ]u#-1l  
 9! '|EG( Q/0; QW 85 /b0! y$ D/!-2$%0-@ z512%,- s*i \O%f-@ !E0? 4!

/b) ?fE5 QW hI +,- t5/+P- {#+P-  z512%,- '>5*i 1/(%f- 20| K /! t5/+P- @#? 9!

 'c(#,- >=1@W NSYYl  a Og  

X j  /12,- \-2;o '>5*^,- '!:O!3 

S j  u0-12,- LE%]G#, '>5*^,- ''0/0!3 

l j  ?(!O%,- vE%&P '>5*^,- '!:O!3 

m j   /12,- d ?(!O%,- Q-*B53 

` j   B&512? s*i d {#+P- !E0?3 

e j  '>5*^#, {#+%P- 'c,W3 

g j  2bK-@ -IE,- d =/_%I8-3 

k j ,- "H/_,-@ '(&512%,- D-1/bP- *ZE?v2, z512%,- '>5*^, '!LO,- '(_$T 

 {#+P- 3  

 u?%/) 6(G%? +,- u; #2(K- z512%,- '>5*i QaZ t5/+P- @#? :E[ d@ N g u+Z/T,-

 Q@*fT@K XUUe a K RSlY O  

- G#, {bIET?@ {#+%#, {b+Z2?@ ?(!O%,- a/G%;- tr? {#+,- hN@ 'Z*+3 

- =5 {b+Z2?  /b(Z a/b0<-@ '(G(#+%,- '(#G+,- d {#+P- 4! '$1/TP-3 

-  >t~@ {bc,- D/5E%&! d '5=*Z s@*Z 9! ?(!O%,- `) /! u|-*?3 



  

   
 

/5

-  i/T0,- {b(Z =2<@ 4/+(%08-@ {bc,- 2#| 2|/&? '(G(#+? yH/0@ 2#| yG%T?3 

-   /12,- -?V '|E[EP- {(#+%,- \-2;W M>J /@12,- 9! '|EGS @W3 

-  /;?c05 QW >1@2>! d QEA5@ {#+P- h0/0? K /b>('^? d !2'5@3 

-  '_&- JEi #2N-@ #t?@ 2#| *G%&? 8@ '|E0%! D-E^f 2#| yG%T?3 

-  ?(!O%#, u#>+,- i/T0,- '+('i 4! Mc%? K '5*G+,- {b?/5E%&! u|-*?@ 3  

'0(+! z512? '>5*i 1/(%f- 20| {#+P- 2#| QW LW  9! �IEP @W /@12,- 9! /12,

 /12,- \-2;o 'GHO! '>5*^,- >?; QEA? QW u|-*5 QW hI '(G(#+%,- �I-EP- K

 u0-12,- vE%]G#, ''0/0!@ K ?(!O%,- D/5E%&! u|-*?@ K '$1/TG#, {V '8*c,- Y(%?@

 /12,- d .(T"@ u)/I5 1@= :-=W@ K {b52, 'ZE,E! QEA?@ K -IE,- D-A d M>J@

2'! 2bK-@ -IE,- d =/_%I8- W K '(_$T,- D/c_,-@ D-1/bG#, B$O%!- u,5 'Z/[5

z512%#, /;1/%f- +,- '>5*^,- >?; ?(c0%, '!LO,-  3  

 A0T0[-Q"% |s#7/"%l  
  u0-12,- 1*>P- D/"EA!@ *8/0| 9! C/Gb! C-*_0| '(G(#+%,- yH/0E,- 2+? K ubZ

 'X!/.,- 1/AZo- Y([E? 2#| {#+P- 2|/&? K :/(Bo- 2(&<@ '>(I2,- y(8/c%,- L-*)5@

 uG(#+%,- �IEP- d #2>+P- h"-EK- .(&'?@ #=*S- K M(>J y1W 9! @,A y$@

 /12,- 9! #=ET0P- \-2;o- 3 C/>(q@ C/i/'?1- .'?*? '(G(#+%,- yH/0E,- QW d @B 8@

9! 256?@ /b'0/0? +,- /b#H/0@ z512? '>5*i yA, A5 z512%,- s*^)  {52>? d /b%(,/+Z

 `G#+%G#, uG(#+%,- �IEP-3  /b"W 2#| '(G(#+%,- yH/0E,- \*+?@ k {#+P- B!2$%&5 /! y$

 /b11/f @W '0-12,- #*HN yf-= /;t~@ =-E!@ D-@=W@ #6b1W 9! {#+%P-@ K \2b)

 -IE,- d =/_%I8- 4! mE[@@ *&5@ ',Eb&) #=2x '(G(#+? D-]f {#+%P- 4/&$5

 2bK-@ J@?'P- N L]8 K XUUU a K RSk  3 O  

yH/0E,- u]#^_! `) 6((G%,- '(G;W u,5 /0; tT"@  {(#+%,- /(1E,E0A? @ '(G(#+%,- 

/b"E) \*+? +,- {(#+%,- /(1E,E0A? 9| �#%Z M)/&,- �5*+%,/) '(G(#+%,- yH/0E,/Z k

2(! d u#+c,- 4I-E,- d C/(#G| {#+%,- D/5*D"@ u=/'P uGD" M('^? {(#+%,- Q- 3 k B"W 85

 '!ED0! 9! C/&(H1 C-:61 2+? '(G(#+%,- yH/0E,- QaZ `]#^_P- `) \O%f8- -?; {~1



  

   
 

/,

 '(!EG| *r$W {(#+%,- /(1E,E0A? Y#^_! QW LW /;*8/0| 2NW@ {(#+%,- /(1E,E0A?

 '(G(#+%,- yH/0E,- Y#^_! 9! 8E}@3  

0T?& W0[-Q"% \ A0T0[-Q"% |s#7/"% A l  

- h+#? '(G(#+%,- '(#G+,- d C-L1/) C-1@= '(G(#+%,- yH/0E, K 3b0P-  d C/&(H1 C/0$1 2+?@

 '8/f 'c_) '(0-12,- D-1*>P-@ '!/| 'c_) u012P- K 'Gb! #-=W 2+? /b"W @,A

'(G(#+%,- '(#G+,- d {#+%P-@ {#+P- `) {;/c%,-@ y8-E%,- M(>J d '(0/0W@ 3  

#+%,- yH/0E,- '(G;W L]?@ /b0! *$?"@ /b!2>? +,- D/!2,-@ 2H-Ec,- JOf 9! '(G(

 >=1@W /!3  N :/0@  /5-*0K SYYl  a g O  

X j  '(G(#+%,- �I-EP- d 25*H%,- vE%&!@ '(Dc#,- 9! y(#>%,-3 

S j  {#+%,- '(#G+, {b>5ET?@ `G#+%P- >/'%"- #1/q53 

l j   `G#+%P- `) '5=*c,- s@*c,- #/|-*!3 

m j D-],- #*H-= !/&?-  '(#!/A? #1E_) /b|E0?@ ''&%AP-3 

` j  {#+%#, '(+Z-2,-@ =-2+%08- #=/5L3 

e j QE#&,- y52+?@ ')E~*P- {(>,-@ '()/I<- D/;/<8- '(G0?3 

g j  {#+%,- '(#G| d ',/+c,- '()/I<- '$1/TG#, `G#+%G#, '8*c,- 'N/?53 

k j  Q/(&0#, C8/G%N- yIW@ *qo- uI/) {#+%,- y+13 

U j  ! 4Z*) 'G;/&P- '+('^, C/>Z@ /b) '"/+%08- 20| '8/,- D/Vc,- {#+? vE%&

 D/Vc,- >?; "H/_f@3 

XY j  yr! 9! *8/+P- {(#+%,- DOAT! M+', ''0/0! '(G#| JE#N {52>? d 'G;/&P-

 \1/+P-@ D/!E#+P- {$ #=/5L@ [ 4O^,- =2| #=/5L3 

XX j cP- {(#+%,- 3!-*) JOf 9! *G%&P- {(#+%,- tZE? d 'G;/&P- mE% #+%,-@9|  {(   

   2+)3 

XS j  `G#+%P-@ `G#+P- 2#| 2bK-@ -IE,- tZE?3 



  

   
 

/-

Xl j  2+',/$ 4/'0o- 9! h'0 Lo #*B/'P- D-],- M5*i 9| {(#+%,- M5E+?

 B&512? =-*P- F2&- :.)@ '|*0 @W u"/AP-@ u"/!6,- K Bq@2N 4IE? ')E+8 @W

 >1/D%"-@ K;]$ @W '0@12P- #*;/D,- {HN *.8 @W / K /b+! y!/+%,- #1E^f @W 3  

1 A0T0[-Q"% |s#7/"% 2#0Qn% ]u#- l  
 +,- t5/+P- 9! '|EG( Q/0; /12,- d /b!-2$%08 '(G(#+? '#(0@ 1/(%f- 20|

 u#5 /! /bG;W 9! 1/(%f8- -?; d {#+P- /b(|-*5 QW hIg_   

X j  /b>(>J =-*P- /12,- \-2;W 4! '(G(#+%,- '#(0E,- MZ-E?3 

S j  ']8 vE%&P /b%'0/0!@ '(G(#+%,- '#(0E,- /b#GJ +,- D/!E#+P- s28@ 'I=@

 {;Ej "H/_f@ `G#+%P- D-12I@3 

l j  /12#, uG(#+%,- vE%]G#, '(G(#+%,- '#(0E,- ''0/0!3 

m j  /b!-2$%0- ',Eb0@ /b?=E1@ '#(0E,- '!O03 

` j  '(G(#+%,- '#(0E,- d '!O&,-@ 9!o- *_0| *Z-E?3 

%5 h"/K- -?; d@ L20K-@ J8 B(,5 h;A /! 4! 7N/',- Mc NSYY`  a O '(G;W 9!

 Q5@ /b!-2$%08 {(#&,- .(^$%,- 2#| '(G(#+%,- yH/0E,-  a-2$%0- 20| 6($n,-

 @,A d '5-2',- '^>" Y(]_,- 1/(%f8- '(#G| QEA? 3 ''0/0! 9! 2$E%,- '(G;W 4!

-@ /12,- !E[EP /;1/(%f- {%5 +,- '(G(#+%,- yH/0E,- 'I= =5 'Z/[5 u0-12,- �_,

 '(G(#+%,- '#(0E,- /b!2>? +,- D/!E#+P- s28@3  

#SX#(%U1 W[-Y% ^[( !c ."% '(%/V"%M t7a% d-4  |s#7/"% 8%'PQ7% ',(
A0T0[-Q"%b  

 /12#, ''0/0P- '(G(#+%,- '#(0E,- 1/(%f- {%5 '>)/&,- t5/+P- :E[ d K 2($E%,- 4!

'#(0E,- >?; m/7 QW 2#|  2|-E>,- 9! =2| 2#| �IE%5 /;1/(%f- U +,- '(G(#+%,-

 '#(0E,- >?; m/7 Q/GX, @,A@ a-2$%08- 20| /b?/|-*! {#+P- 2#| u.'05 +,- z0o-@

 #E1*P- \-2;o- M(>J d ',/+c,- /b%G;/&!@ '(G(#+%,- K {#+%,- '(#G| t&(?@ .(&'?@3  

  



  

   
 

/.

u#5 /! 2|-E>,-@ z0o- >?; L*)W 9!@g  N2(&,- 4Z=  K SYY` a K RXXX  O  

X j  4!  /;t~ 9! *r$W BZ-2;W M>J@ /12,- h0/0? +,- '(G(#+%,- yH/0E,- 252J

 '#5Ei #2P `Z2; @W \2V '(G(#+%,- yH/0E,- 9! 2N-@ !E" a-2$%0- QW 'DNO!

 4O^,- v2, aE&,-@ y#P- h'&5 2I3 

S j W 'DNO! 4! '(G(#+%,- yH/0E,- a-2$%0- d !E0%,- '(G(#+? yH/0@ a-2$%0- Q

 /b?2H/Z 9! y#>5 /V '1/&- Q@= 'c#%P K 9| {bZ*_5@ `G#+%P- >/'%"- -%T5@

 /12,- !E[E!3 

l j  8 '](]8@ '][-@@ D/!E#+! 9! B#>0? /G(Z '>(I= '(G(#+%,- '#(0E,- QEA? QW

 'Vi/f {(;/c! @W 1/AZE) uNE? K y'I /b_]Z@ '#(0E,- '+1-*! h#^%5 -?;@

-2$%0- /b!3 

m j &) '(G(#+%,- '#(0E,- QEA? QW =5 9/%J 8@ /b(Z 2(>+? 8@ '^(  Y([E?@ m*B

 /12,- -I@ 4/&N 2#| @,A@ /b]([E? d CO5Ei C/%I@ {#+P- 4(X5 8 2%N3 

` j  2+) #*B/'! /;2+'5@ /b[*+, =2F- -IE,- d '(G(#+%,- '#(0E,- {#+P- }*+5 QW

EG#+%P- y.T05 8 2%N /b%Gb! :-=W /12,- '(>) '+)/%! 9| QEZ*_05@ /b) Q3 

e j  /b(#| 'DZ/F-@ /b0| *5*>? ')/%$@ /b!-2$%0- 2+) '(G(#+%,- '#(0E,- {5E>?

v*fW #*! /b0! #=/c%0O, K a=/>,- a-2$%08- 20| {5E>%,- '(#G| 3H/%" #/|-*! 4!

/V3 

 Wu/VQ"%l  
  u0-12,- 1*>G#, '&(H*,- D/"EAP- 9! {5E>%,- 2+5 K2_>5@  +,- '(#G+,- B)

 #=ET0P- \-2;o- M(>J d u0-12,- 1*>P- m/7 L2! 2#| /VOf 9! {A_33 QW /G$

 /b#G$E) '5E)n,- '(#G+,- 9! W6H%5 8 C-:61 yrf {5E>%,- '(#G|K 9! C/(0/0W /!E>!@

 /b?/!E>! K /b?-E^f 4(\ d /b'$-E5 -IE,- D-A d B"W@3   

5E>%,- \l*+5 @,A :E[ d@ B"E) { k '>#+%P- D/"/(',- t&c?@ y(#J@ �(0_?@ 4\ '(#G|

 v2! 2#| {A]#, ''0/0! '>5*^) D/"/(',- @#? 'K/+!@ KB;E>? =-*P- uG(#+%,- J/S/)



  

   
 

//

9O+,-@ `&]%,- 2#| @,A 2+) yG+,-@ K-+[@ +,- \-2;o- M>JN 3  K=E1EP- 2'|

XUUla K R X`U3O  

(, 752&- B!Ebcw {5E>%,-@ 3b0P- ?(c0? '5/b" d u?E? '(!/%f '(#G| zW@  1*>P-

 u0-12,- K :-E&,- 2#| u0-12,- 1*>P-@ 3b0P- .(^Z hN/_? #*G%&! '(#G| B0A,@

 /Gb%+)/%!@ /G;?(c0?@ 3   +,- '(0/0o- '#(0E,- {5E>%,/) 2_>5 C-252J *r$W #1/'| d@

 M(>J d /0N/7 L2! 2#| \*+%,- /b%^0-E) 9A; '5E)n,- \-2;o- K 2#|@

 /w /b0(&J 2_>) '(G(#+%,- '(#G+,- d #E>,- 9i-E!@ �+X,- 9i-E! 9| �TA,-

 #E1*P- \-2;o- M>_ N3 'c(#,-K SYYl  a K RSXU3 O   

/!E>! 9! C/(0/0W C/!E>! B"E$ h"/p {5E>%,- QE) M'0 /) "#  '(#G+,- D

 '!/| 'c_) '(G(#+%,- 9! C/&(H1 C-*_0|@ 2#| @,?$ u0-12,- 1*>P-@ 3b0P- *8/0|

 RE_,- B1@ K D8�/&%,- 9| ')/1<- /b>5*i 9| \*+" +,- '(#G+,- ')/rw 2+5 B"aZ

 '(?%- g =5 G+,- t&? y;@ s \-2;o- ->>J v2! LW Y(]_,- /;1/&! d '(G(#+%,- '(#

 s u,5 D=W +,- @W s \-2;o- M(>J u,5 D=W +,- y!-E+,- /!@/b>(>J a2|  �($@ s

 \-2;o- vE%&! 2#| s2_? '#V0o- >?; 4(\@ s CO'>%&! y!-E+,- >?; #/|-*! 9A;

 '(&512%,- K '(G(#+%,- \-2;o-@ K'5E)n,- \-2;o-@3  

 Wu/VQ"% Y%UZ&M Ds#NMl  
 {5E>%,- }-*~W@ �H/ @ 252J JEN R/_%f8- y;W �#%f- K \O%f8- 12_!@

- {b?/>#^0! d 9GA5 {5E>%#, #*D0,- d '(0/0o K //0o-@ '56$*P- 'c( E,- QW 85

 B;E>? {%(5 L?,- :uT,- 'G(I @W v@21 252J u; {5E>%,- '(#G| d K 9! #=/c%08-@

 B"ET) h0/0P- 1-*>,- A/Z-@ >*5E^? d {5E>%,- 3H/%"3   

 =1@W 2I@ N u#'T,-K SYYY  a O '(#G+, }-*~o-@ �H/ E,- 9! '|EG( 3b0P- {5E>?

 u,/%,- E]0,- 2#| L/Ia) /;=1E" '!/| 'c_) u0-12,-g_  

X j  \-2;W 9! B>(>J U /! 'Z*+! K `#!/+,- D/5E0+! 4Z1 2#| 2|/&5 L?,- *!o-

 J/S- d K '>NO,- J/G|p, .(^$%,- 2#| {;2|/&? D-*B6w {;25@6?@3 

S j S-@ `5E)n#, ''&0,/) J/!@ -I@@ 2b1 9! J?'5 /! *5]? a/| yAT) 4G%3 



  

   
 

/0

l j  '5E)n,- \-2;o- :E[ d `G#+%P- v2, u0-12,- 3b0P- 1/qT 2#| \*+%,-3 

m j  /b_($T?@ ?(c0%,- J/N d D/('#&,- 2#| \*+%,-3 

` j  /!W 3b0P- >/< h0/0P- 1-*>,- A/Z- d 1-*>,- ?$%! 2|/&? +,- D/"/(',- 4\

 :/.,<- @W 1-*G%08- @W *5E^%,/)3 

e j  d #2|/&P-=5 `G#+%P- �(0_?   {b?/'~1@ {VE(!@ {b?-12I h&N D/|EG(

 uG(#+%,- {#&,- ]| {;t0 *5*>?@ N 4E0*,-@ m/H0,-3 O 

g j  'c#%$P- D8/S- d u012P- B!2>?@ >L/75 9| {#+%G#, #1E8 :/^|53 

k j   '012P- #2"/&! u,5 {b+Z25 /) {bH/0)W y(_J 9| 1E!o- :/(,@o #1E8 :/^|5

 d #E1*P- \-2;o- M(>J y1W 9! /b#G|3 

 B?-A 2N d '5/~ z(, {5E>%,- QW 2#| RE_,- -?; d 7N/',- 2$65@ K E; /j5@

 '(G(#+%,-@ '5E)n,- '(#G+,- *5E^?@ `&J d {;/&5 /!20| 2+)W D/5/~ M(>]%, '#(0@

 /b'"-E1 'Z/A) K @,A M(>]%, ''0/0P- D-1-*>,- A/Z-@3  

u/VQ"% K%/J& Wl  

 y!/+,- '(N/" 9!y!6,- 5E>%#,{   !-E"W '+)1W  u; N g u#'T,- KSYYY  a K RXm` 3 O  

X j  L2(bG%,- {5E>%,- g :2',- y'I {%5 L?,- E;@u0-12,- 1*>P- @W 3b0P- ?(c0%) 

     :2',- y'I J/&- !O^%08 LE)n,- 3!/"],- @W3 

S j  L*5E^%,- @W uH/0',- {5E>%,- g-*! v*I L?,- E;@ y1W 9! M('^%,- :/0qW D

 3b0P- y+I /) /b%K/+!@ D/('#&,- 252J@ /bG(|2?@ D/()/I8- \/T%$-

 #*G%&! *5E^? ',/N d '!/| 'c_) LE)n,- 3!/"],- @W u0-12,- 1*>P-@3 

l j  uH/b0,- {5E>%,- g- ?(c0? '5/b" d {%5 L?,- E;@yA$ u0-12,- 1*>P- @W 3b0P 

    nc,- '5/b" d @WE$ #=2F- # C/(0-1= /!/| @W O_Z QEA? Q3 

m j  u+'%%,- {5E>%,- g ?(c0%,- 9! :/b%"8- 2+) v*I L?,- E;@ K {5E>%,- 9! #nZ 2+)@

 C/(0-1= -1*>! aW Q/$ C/Hb0! B;E>? U /P #2(+',- 1/q%- 'Z*+! y1W 9! uH/b0,- 

     C/5E)*? C/(/"*) @W3  

  



  

   
 

/1

 Wu/VQ"% !0"#7&l  
h(,/0W 2+%?  /b>(>]%, 2+&" +,- '(G(#+%,- \-2;o- =2+%) {5E>%,- K {5E>%,- Qo@

'(N/0,- 9! {#+%P- '(_$B h"-E1 4(\ J@/0%? '#!/B '(#G|  '51/bP-@ '("-21E,-@ '(Z*+P-

  D-1/'%f8- yr! h"-EK- >?; '#)/>P '|E0%! h(,/0W yG+%&? QW L1@*X,- 9! QaZ -?V

N '5*5*]%,-@ '(bcT,- O-@ D/;/<8- z(5/>!@ ',/&- '0-1=@ Q/('%08-@ '#)/>P-@ 'DNOP

/;t~@ :-=o- D-1/'%f-@3  N 'c(#,-K SYYl  a K RSSm 3 O  

9 U\U-Y% `#\% Wu/VX !0"#7& l  
 u;@ K{#+%,- 3H/%" {5E>%) LW Kd*+P- J/S- {5E>%) '(#(_]%,- D-1/'%f8- {%b?

/G; `|E" =5 {&>0? g-1/'%f8-'(bcT,- D  #1E8 u^+? /b"W /b?-6() {;W 9! +,-

 1/AZo- {(D0? @ t'+%,-@ 1-E&-@ 'TI/0P-@ M^0,-@ #:-*>,- 2#| h,/^,- #12I 9| '>(I=

 K /b|EI@ J/N #*B/'! #1E_) 4O^,- :/^fW Y(]_%, {#+G#,  '8*c,- Y(%? /b"W /G$3 

'5*5*]%,- D-1/'%f8-@ /G; K`|E" =5 {&>0? u;@ g8- 6(G%? +,-@ '(,/>P- D-1/'%f

 /;=-2|5@ /bH/0) d O5Ei /%I@ s*.%&? 8@ =-2|<- '#b0 /b"E) K 2#| #12>,- z(>? u;@

 1/AZo- h(?*?@ 4O^,- v2, t'+%,- K h($n,-@ y(#]%,-@ {bc,-@ |c&- 2#| #12>,-@

 {5E>%,-@ 3 {5E>? J@/J +,- '(|E[EP- D-1/'%f8- E; *f%- !E0,-@  2#| 4O^,- {#+?

 u|E[E! //0W K '#V0o- 9! '|EG( 9! QEA%? aEG+,- d u;@ K QEA5 7(G

 d h,/^,- /b(#| y__ +,- '112,- QE) }nc5 @,?, #=2x #2N-@ ')/15 J-60 yA,

 9! 2N-E,- Y]_P- 4! �#%Z 8 y) *f% Y]_! 9! �#%Z 8 '(|E[EP- D-1/'%f8-

 *f% -I@ 3-1/'%f- 9!@ =2+%! 9! 1/(%f8- D-1/'%f- !E0,- -?; D K,- 1/'%f- 4-E_

 E^,-@K '1@-6P- 1/'%f- '#GA%,- 1/'%f-3  

  

  

  

  



  

   
 

/2

= U*2#SY% `#\% Wu/VX !0"#7&l 

 D-1/'%f- '^0-E) //>? '(#>+,- D-1/bP/Z K/b|E0, C/+'? #1/bP- //(I '#(0@ �#%Z

f8- '^0-E) //>%Z '(#G+,- D-1/bP- /!W K'5*5*J >?; {;W 9!@ '(#G+,- D-1/'%

u?E5 /! D-1/'%f8- N g y520I K SYYS a  R KS`k3O  

- \*+%,- D-1/'%f-  g *$A vE0 h,/^,- 9! h#^%5 8@ K'i/&',/) !E0,- -?; 6(G%5@

\*+%,- 2#| #12>,- z(>5 B"W LW K/b(#| \*+%5 +,- :/(Bo- M+) :/nW3 

- :-=o- D-1/'%f-  g +,- D-1/'%f8- @#? u; K`+! yG| :-=W h,/^,- 9! /b(Z h#^5

}*.,- -?V /b!-2$%08 D-@=o- @W #6b1o- 9! '|EG( 4O^,- 2^+v5 /! #=/|@3 

- !-2)<- D-1/'%f-  g #6b1o-@ D-@=o- 4O^#, =2_ 8 D-1/'%f8- >?; d@

B"@*5 /w '"/+%08/) K41/H%) a/(>,- @W '0(+! #6b1W yG| {b0! h#^5 y) K')E#^P- 

'N/%P- D/"/A!<- 9! C/'0/0!3  

; U6J%'y/"% `#\% Wu/VX !0"#7&l 

  2#| '(G(#+%,- '(#G+,- d C8/G;5 D8/S- *r$W \-2;p, u"-21E,- J/S- 2+5

 '(#G| 2#| B?*^(0@ d*+P- h"/K- Q/(.i =5 @,A 41*5 2I@ K{5E>%,-@ {(#+%,- vE%&!

- -IE,- JEi 9| COXZ K{#+%,-@ {(#+%,- JE(P-@ D/;/<8-@ {(>,- {#+? d s*.%&v5 L?,

 B)/&%$- '|*&) /! :uT, CO(! h&%A5 8@ K2N-@ �IE! 9! 'G(I h&%A5 8 =*c,/Z

'(Z*+P- h"-EK- 3 9| QEZ6+5 {b#+H(Z 3b0P- u+"/_, C/0E5 @,A h'&5 8W u.'05@

; B"o [J/S- -?; //(>) a/G%;8-P- \-2;W 9! C/Gb! C/'"/1 yr 3b0 3  

'("-21E,- \-2;o- //(I yH/0@ M+) u?E5 /G(Z @N 3y520I  KSYYS KaRSeYO g  

- R#?#3E% t0u#V1l  2NW JEN 1@2? +,- D-1/'+,- 9! 'GH/I z(5/>P- >?; 9GX%?

 @W MZ*,- '11= 9| ]+? 1/(%fO, yH-2) #2| #1/'| y$ a/!W@ K'("-21E,- h"-EK-

JE'>,-3 

- R#J#fQ7E%l %08- /b0!@ 'NE%cP- '"/'%08- d@ K#2(>P- '"/'%08-@ 'NE%cP- '"/'

 '5*N h,/^#, Qn5@ K'("-21E,- h"-EK- 2NW JEN '#V0o- 9! '|EG( a2>?



  

   
 

/3

 {#+%P- 9! h#^5@ K'0(+! D/)/15 /b(Z =2]%Z #2(>P- '"/'%08- d /!W K')/1<-

/b0() 9! 1/(%f8-3 

- '(i/>0<- h(,/0o- g+%P- Y[E5 /b(Z@ 2#| /b^>&5 D/"/(') B(Z u,25 C/cIE! {#

 t'+%,- B0! h#^v5 QE$ K/! :uB6 C/()/%$ @W C/5EcB j  JEN B?/|/'^"- 9|

/b?-A d 20+! u^+? 8 +,- '(H-ET+,- J/ABo- 3 

- A"#O% A7%2&l  '(Z/$@ K'#!/A%! D/"/() 4(G< 2#| 2G%+5 u;E>? 4E#0W E;@

-I@ =5 >=O(! ?0! B0(+) {#+%! 9| B?/(N q51/? y$ yGT? KB%,/N '0-1=3 

- A0EP'"% A[4#VY%l  @W u)O^,- 2B*G#, @W {#+G#, 9A; KJ/R+Z u;E>? 4E#0W u;@

 4\ 9A; B,Of 9!@ K'012P- d B%01/) u|/G%18- \*TP- @W u&c0,-

 '(|/G%18- B%V()@ KB?/!/G%;-@ {#+%P- JE(! yr! h"-EK- M+) JEN D/"/()

 '(Z/>r,-@u0-12,- BIEc? @W Bc#Z 4/'0W@ KB$E#0@ BG(I 2#| @,A y$ tqE?@3 

- AxeGY%l  12IW {; QEG#+P-@ K/b%>)/0 9! '(#|/Z *r$W '(;E>? '#(0@ u;@

 *r$W {;@ Ku0-12,- aE(,- J-Ei 4O^,- QET5/+5 A5 [/b%01/) 2#| `GH/>,-

P ]$W C/8*Z {V :ub5 /) K{;t~ 9! 4O^,- 4! CO|/c?{b$E#0 'DNO3 

- A0X%:"% ]4#-Q"%l  9! 'GH/I 2#| {#+%P- /b) u,25 D/)/1<- 9! '|EG( yGT?@

 9| B&c" =*c,- t'+? 2#| 2G%+? u;@ Kh"-EK- 2NW JEN 1@2? '00>P- '#V0o-

R/,- B$E#0 {5E>?@ KB?8/+c"-@ KB?/;/<-@ KB?OAT!@ B0/&N53 

 

  

  

  

  

 



  

   
 

/4

d"#="% 2/4% l% !7#O% 8%'PQ7% W0[-Q"% \ 6"Nb  

 {(#+%,- 3;/0! d '(1E,E0A%,- '()n,- J/f=5 2+5LE)n,- 252H%,- 1@/x 2NW a/+,- 

 752N LE)*? a/D" LW d C/0/0W C/0$1 '()n,- >?; -]'8W 7(N K D-A d /b"W /G$

 D/+G%S- d 'GH/>,- '5E)n,- 'GD"p, 752J@ *5E^? LW d sO^"8- '^>" 2+? -IE,-

0,- d {(#+%,- d u,%- h0/&- a-2$%0- B#$ @,A h1E%&5@  :-E&,- 2#| '!2>%P-@ '(!/

 .>Z #2N-@ '#N*! 2#| >1/_%I- a2|@ /1-2P- d '(G(#+%,- yN-*P- 'Z/$ K C-*D" @,A@

 v*fo- aE#+,- `) u,%- h0/&- /b) 4%G%5 +,- #t'A,- '(G;p, 3 D*b W 2>Z

1/H%,-@ FE]',-@ D/0-12,- d u,%- h0/&- a-2$%0- JEN -5*1W +,- '(P/+,- 4

b5=65 QW 9A; /5-6!@ #=2+%! �H/ @ Q/0; QW {(#+%,- '(G(#+%,- '(#G+,- d / 7(N

 /(#+,- '(+!/K- '#N*P- 2%N@ J/cio- }/51 9! l:-2%)- B!-2$%0- 9A;3  

 @ 752]%,- EW 'Gb! #E^f '(0-1= #=/G$ u,%- h0/&- 'Z/[5 2+?@ *5E^%,- K 7(N

 BG(#+?@ u,%- h0/&- {#+? '(G;W u,5 '()*+,- J@2,- {D+! -0^Z K '5-2',- d B%#f=W@

=5 -+0 {q yc,-@ u+!/K- {(#+%,- 3!-*) 9G[  3;/0! d '(0-1= #=/G$ B,/f=5

 '(c($@ B?-1/b!@ u,%- h0/&- \1/+w 4O^,- 9! =2| ]$W 25@6%, a/+,- {(#+%,-

 B+! y!/+%,-/b!2>5 +,- �H/ E,-@ D-6(GP- 9! #=/c%08-@3  N @ L@/i*&,- #=/+0K 

SYYl  a K RSk 3 O  

 2#| {(#+%,-@ '()n,- d u,%- h0/&- J/f=5 J/( d LE)n,- 4=o/) QEG%bP- 4GI@

 u; 'Gb! D8/( FOq d a2$%&5 J/f=<- -?; QWg  

X j  '(0-1= #=/G$ u,%- h0/&- a-2$%0-3 

S j  a-2$%0-+? '#(0E$ u,%- h0/&-(G(# '3 

l j  '5E)n,- D/&06G#, '51-=<- Q@6T,- d u,%- h0/&- a-2$%0-3  

/G(Z@  u?E5  L/I<- 9! ':uT) D/!-2$%08- @#%, Y([E?  3  
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 A07%2& +&#T} 6"N% !7#O% 8%'PQ7%l  

  @ aE#+) '^'?*P- D-1/bP-@ \1/+P-@ {(;/cP- '0-1= {%? QW /0; =E_>P-@ D/(0>?

 u,/+,- {(#+%,-@ a/+,- {(#+%,- yN-*! �#%P d '(0-1= D-1*>G$ u,%- h0/&-3  20|@

 QEA5 QW hI /b?/5E%x 252J@ u,%- h0/&/) '>#+%P- '(0-12,- D-1*>P- {(G_?

  B?/(0>?@ u,%- h0/&- aE#+) '8/,- '(0-12,- 3;/0G#, '!/+,- \-2;o- :E[ d @,A

*P- u|-*5 QW@ D-1*>P- @#? QE0125 95?,- 4O^,- /V uG%05 +,- '(G(#+%,- '#N K Q5@

 {b?/1/(%N- (#?@ {VE(!@ {b_H/_f@ h0/0%?3  

 �(>r%,- E; '(0-1= #=/G$ /1-2P- d u,%- h0/&- J/f=5 9! z(H*,- \2V-@

 a/+,- K '()E0/&- 'Z/>r,- *T" LW  NComputer Literacy  O 4G%S- d3 +5@*\ 

NArthur,1981   O /b"E) '()E0/&- 'Z/>r,- k y$ /b1/%_ +,- \1/+P-@ D-1/bP-

 -ET(+(, `0i-EP- K D/!E#+P- 'K/+! d /(1E,E0A%,- 2#| 2G%+! :/| d -@2;/I@

 #2>+P- DOATP- yN@ k y(.T? d #1/b! 9! >2(I QW Q/&"<- 9/%_ /! y$ u; LW [

 u,%- h0/&- K*+5 QW@ 2#| {H/I 4G%( d >1@= L=65 QW 4(^%&(, B0| D/!E#+! 9! BZ

 D/!E#+P- 3  N 20EP-K SYY` a K RgY 3O   

 aEbc! QW u,5 #1/B<- 12< /0;@ k '()E0/&- 'Z/>r,- k y;W >252J d �#%o aEbc!

 R/_%f8-@ '()n,- K B,EN a/| s/c?- 21E5 OZ K B) =E_>P- /! JEN@ K 2#|@ {~*,-

! d =*Z y$ QW 2#| QE>c%5 u,%- h0/&- J/( d `__$%P-@ `5E)n,- QaZ @,A 9

 D/112) E,@ u,%- h0/]#, {bc,-@ 'Z*+P-@ D-1/bP- M+) B52, QEA5 QW hI 4G%S-

 '?@/c%! K #/(&- 9! -:61 -]'8W +,- 'r52&- '(0>%,- >?; 4! y!/+%,- 4(^%&5 uA,

 /b0! 2(c%&5@ '(!E(,-3   

=5 /bZ-2;W h&N u,%- h0/&- D-1*>! �(0_? 9A;@  u; D/VZ FOq g          

N L@/i*&,-@  #=/+0K SYYl a K Rmm  O  

X3  d '(?/!E#+P- 'Z*+P- *T" \2b) D/!E#+G#, '(0/0o- u=/'P- {52>%, D-1*>!

 4G%S- `) @W 2N-E,- 4G%S- D/>'i `) '(?/!E#+P- #EHc,- "(#>?@ 4G%S-

 v*fo- D/+G%S-@3 



  

   
 

0,

S3  {H/I {#+$ D/!E#+P- {D"@ u,%- h0/&- aE#| '0-12, '>G+%! '(0-1= D-1*>!

 B?-?) K F/Go-@ D/!E#+P- '|/08 2#| a/(>#, '#;6! '5*T) 1=-E$ =-2|5 \2b)

 *5E^%,- D8/(@3 

l3  '(0bP- D/|/^>,- �#%P d u,%- h0/&- D/!-2$%0- *T0, D-1*>! K \2b)

 *5E^? h0/&- D/>('^? K yr!o- B1E,- 2#| B?/(0>? 9! #=/c%08-@3  

 A07%2& +&#T} 6"N% !7#O% h0f$X R#f[$Q1l  
  J6(0! tT5 NXUUl a O =5 '(0-1= #=/G$ u,%- h0/&- J/f=5 20| B"W 9!

%- D-E^,- A/Z- L1@*X,- '(? g  

X j  B(,5 u,%- h0/&- J/f=5 =-*P- �_,-@ '#N*P- 252J3 

S j J u,%- h0/&- z512? 9! '!/+,- \-2;o- 2523 

l j  J/S- -?; d '(P/+,- 3;/0P- 9! #=/c%08/) #1*>P- 3;/0P- =-2|53 

m j  '!LO,- 3!-],-@ '(G(#+%,- #=/P- =-2|53 

` j �_,- @W '#N*P- >?; d u,%- h0/&- J/f=< '(0!6,- '^,- =-2|5 3  

h0/&- 3b0! '>(q@ 2$6? RE_,- -?; d@  '^0E%P- '#N*G#, D/!E#+P- '(0>?@

_,-C| #1=// a NXmSg C; O '5=E+&,- '()*+,- 'A#GP- d {(#+%,-@ '()n,- #1-L@ 9|  2#|

 #1-LE,- /1-2w D/!E#+P- '(0>?@ u,%- h0/&- 3b0! M('^? D/'#^%! tZE? '(G;W K d@

h0/0%? 'r52N h0/N #6b1E) y!/+! tZE? D/'#^%P- >?; '!2>!  d y>%,- 1E^%,-@

 '(G(#+%,- D/1/(%NO, '(Z/$ =-2|E)@ D/!E#+P-@ h0/&- D8/( K=5 'Z/[5  tZE?

 #12>P-@ #:/cA,- L@A `G#+P- K D-=*c! z512? 9! {b0A; C/(Z/$ O(;E? `#;6P-@

 ')E#^P- '(#G+,- D/'512%,-@ 41/H%,- :-*15@ 3b0P-3- '+)/%! '(G;W 2#| 2($E%,- 4! {#+P

 D/!E#+P-@ h0/&- '(0>%, '|1/&%P- D-t.%#, -*D" h0/&- J/( d y>%,- 1E^%#, 3

 L6+5 /w '^0E%P- '#N*P- d D/!E#+P- '(0>?@ h0/&- 3b0! :/0) {%5 QW 2#| 6($n,-@

 a-2$%0-@ D/!E#+P- 2|-EI D/>('^? 2#| '#r!W :/^|5 JOf 9! h,/^#, '(!O0<- '5EV-

 3!-*) 'c5*T,- '5E'0,- '0&,-@ QT*>,- aE#| D8/( d u,%- h0/&- K h,/^,- B('0?@

=5  '+5*T,- {(,/+? 4! }1/+%? +,- '(0>%,- >?; D/!-2$%08 '('#&,- h"-EK-



  

   
 

0-

'(!O0<- 3 252+#, '(?-?,- '01/GP- 2#| h,/^,- 25E+?@ u?-?,- {#+%,- W2'! 2#| 2($E%,-@

|-@ 3b0P- d '^T"o- 9! '(G(#+%,- '(#G+,- d C/(0/0W >1@= 1/'% 3 {#+%,- a-2$%0-@

 d BHO!L 4! '$1/TG#, h,/^#, '8*c,- m/%? 7(N z512%#, 'r52N '>5*^$ u"@/+%,-

 'c#%$P- '5E)n,- �I-EP-@ '^T"o- 4(\3   

 20| u,%- h0/&- D-1*>! '+('i #/|-*! '(G;W 2#| J/S -?; d 7N/',- 2$65@

 /b&512? '#>%&! =-EG$ K /G; `'"/1 9! QEA%? /b"E$ 7(N 9! k L*D0,- h"/K-

 u#G+,- h"/K-@ K ''0/0P- z512%,- s*i a-2$%0-@ @,A #/|-*! {#+P- 2#| hI 7(G

 h"/1 yA, K *f%- 4/&N 2#| h"/1 J/G;5 a2|@ K 2#| 6($n,-@ 2($E%,- 4!

 '(>('^%,- uN-E0,- N '(#G+,- OP- >?; z512? 20| '(0-12,- D-1*> 3    

'X .%'?& A[VQr1 +&#T} 6"N% !7#O% tu2l  
 '(0-1= #=/G$ {(#+%,-@ '()n,- Q-2(! d u,%- h0/&- a-2$%0- {%5 QW hI

 >?V �( E%,-@ a-2$%08- -?; 9! \2V- M>J '5E)*?@ '(G#| '(Hb0! MZ@ '#>%&!

 'r52&- '(0>%,- KW 4[@ JOf 9! @,A M>]%5 QW 9A;@  #=2x@ '][-@ \-2;

 a/+,- {(#+%,- yN-*! d '(0-1= D-1*>G$ B&512?@ BG(#+%, 3 1/BW +,- \-2;o- 9!@

5 /! J/S- -?; d LE)n,- 4=o- /b(,5 u?E g  

X j  B%0-1= J/(@ u,%- h0/&- '+('i 2#| \*+%,-3 

S j  /b%~/(8@ D/"/(',- 'K/+! 2#| u,%- h0/&- #12I 2#| \*+%,-3 

l j P- Q-1=5 B%0-1=@ u,%- h0/&/) .'?*? +,- D/(#G+,-@ D/5*D0,-@ {(;/c3 

m j  u,%- h0/&/) y_%? +,- D/]#^_P-@ LE!*,- a-2$%0-@ t&c?@ {bZ3 

` j  u,%- h0/&/) J/_?8- D-1/b! Q/>?5@ {bZ3 

e j  yG+,- :-=W d #*)/rP-@ a/D0,-@ h(?n,-@ Q/>?<-@ 'I2,- 4/&%$-3 

g j - a-2$%08- D-1/b! '(G0? u,%- h0/&- D/>('^%, 9>%P-@ Y(]_, 3 

k j  '(+G%S-@ '(?/(&- DOATP- yN d u,%- h0/&- �( E?3 

U j   M5*i 9| '5E)n,- h(,/0o-@ s*^,- *5E^? JOf 9! {(#+%,- '(,/+Z *5E^?

 u,%- h0/&-3 



  

   
 

0.

XY j  9| yG+,- d '#|/c,- '$1/TP- JOf 9! 4O^,- `) M5*c,- m@*) yG+,- '(G0?

 M5*i D/|EGS-3 

XX j   /b5=65 +,- �H/ E,-@ u,%- h0/&- D/("/A!5 JO.%0- K D/((],- @,?$@

 '(G(#+%,- '(#G+,- *5E^?@ `&]%, '(G(#+%,- K yN-*P- d {#+%G#, 'Z*+P- y>"@

 'c#%$P- '(G(#+%,-3  

 !7#O% kS,1 AV0OM \ R#1/[-Y% A0,VXM !7#O% kS,Y A1#-"% .%'?a% \ /#y '1M
u #1 Au&/-r"% A04U-"% Am[TY% \ A$7/QY% A[eUT[" R#1/[-Y% A0,VXM 6X? g N 3b0! '>(q@

 '^0E%P- '#N*G#, D/!E#+P- '(0>?@ h0/&- K XmSg  CCC; O  

X j  h0/&- D8/( d '(G#+,- {(;/cP-@ MH/>&-@ \1/+P- 2#| h,/^,- y__ QW

 '(0-12,- '#N*G#, ''0/0P- D/!E#+P- '(0>?@3 

S j  '(1/%"<- #=/56, B?/>('^?@ h0/&- J/( d B?-12I@ h,/^,- D-1/b! '(G0?

 '5=*c,-3 

l j  h0/&- #2|/&w {#+%#, BZ1/+!@ B?-1/b!@ h,/^,- D-12I '(G0?3 

m j  D/"/(',- 1=/_! JOf 9! D/!E#+P- 9| 7]',- 2#| h,/^,- D-1/b!@ D-12I '(G0?

 D/!E#+G#, '(P/+,- 'A'T,- @W '("@nA,8- k -"n"<-3 k 

` j  '(0>?@ h0/&- EW 'Z=/V-@ '()/I<- JE(P- 95EA? 2#| h,/^,- #2|/&!

 D/!E#+P- 3 

e j  '(!O0<- #2(>+,- JE8E) /b^)1@ h0/&- a-2$%0- D/(IOfE) 4O^,- '(|E? 3 

g j  '5=/_%I8-@ '(G#+,-@ '(|/G%18- h"-EK- d h0/&- *qo h,/^,- Q-1=5 '(G0?

d >1@= L-*)5@  '("/&"<- #1/X&- Ej@ *8/+P- a2>%,- 3  

 2#| '>(qE,- -_"@W h,/^,- '0-1= JOf 9! '!/+,- \-2;o- >?; M(>J {%(0 B"

 '^0E%P- '#N*P- JOf D/!E#+P- '(0>?@ h0/&- D-1*>! D-2NE, K=5 'Z/[</)  

 '012P- d h0/&- L/b1 4! *B/'P- B#!/+? 3  

  



  

   
 

0/

 Y% Uu2#VX \ &2M '1M .%'?& 31 A(/Tw 8/[-"%M AC#V="%M A04K[" A04U-"% ATx,
 6XN% \ |=TQX 6"N% !7#O% tu2'Xl_  N@ L@/i*&,-  #=/+0K SYYl a K R`m 3 O  

X j  '';*,-@ \E,- 9! E#Z '()/I5 D/;/<- '01/) 2#| C-1=/I =*c,- Y'_5 QW

 u,%- h0/&- #6b1W EW 4-*^[8-@3 

S j *,- =*c,- v2, QEA? QW /b!-2$%0-@ #*Z-E%P- D/!E#+P- J=/'? d s@?%,-@ ''~

 u,%- h0/&- #6b1W '^0-E)3 

l j  h0/&- L/b1 a-2$%0-@ y(.T? 2#| #12>,- =*c,- v2, QE) zc0,/) '>r,- #=/5L

 u,%-3 

m j  h0/&- #6b1W 4! y!/+%,- 9! {b0Af +,- '()E0/&- 'Z/>r,- =-*Zo- @#%; QW

@2,-@ D/&06P- d u,%- u1E,E0A? E; /! y$ ''$-EP 'c#%$P- *H- @  25213  

A0T0[-X A[07/} 6"N% !7#O% 8%'PQ7% b  
 d '(G(#+? '#(0E$ a2$%&5 [ '(0-1= #=/G$ u,%- h0/&- a-2$%0- h"/p

 '(G(#+%,- '(#G+,- K D-A #1E^%! '(0>?@ 'r52N '(G(#+? '#(0@ u,%- h0/&- 2+5@ '(#|/Z

b?12I d *bD? #t'$ {(#+%,- 25*c? 2#| / K h0/0%? 'c#%P@ '|E0%! 3!-*) {52>?@

 u?-?,- {#+%,- 2#| B?12I '(G0%, [ B?/"/A!5@ h,/i y$ D/1/(%N-@ 3 h0/&- QW /G$

 4O^,- v2, �+X,- 9i-E! 9! tr$ 9O| d C/Gb! C-1@= h+#5 '(G(#+? '#(0E$ u,%-

- {b#N-*! \O%f/) 'c#%$P- '(0-12,- =-EP- d '(G(#+%, 3 u,%- h0/&- a-2$%0- 20|@

 M(>J 2#| 6($n,- hI 'c#%$P- '(0-12,- D-1*>P- z512%, '(G(#+? '#(0E$

%- \-2;o- '(?g  N v@/i*&,-@  #=/+0K SYYl aK Rme3O  

X3 tAc%,-@ 2I/0,- tAc%,- s*i 4(HT?  :/_>%08-@ 7]',-@ u|-2)<- 3 

S3  DOATP- yN #1/b! '(G0? K4E#0W@  /b#(#J@ D/!E#+P- {5E>?3 

l3  B?-12I@ u,%- h0/&- D/("/A!a) 4O^,- '(|E?3 

m3  v*fo- '(0-12,- =-EP- {#+? y(b&?3 

`3 '(0-12,- D-]%$P- d /b#G| @W /b#(Z h+_5 +,- *;-ED,- M+) h5*>?3  
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 A0[(#C W0[-Q"% \ A0T0[-X A[07/} 6"N% !7#O% 8%'PQ7%l    
u,%- h0/&- a-2$%08 Z '(G(#+? '#(0E$#|/ #t'$ '( K {D+! -%'qW 7(N

 '(,/+c,- >?; {(#+%,-@ u,%- h0/&- J/( d D/0-12,-@ F/Go- K +,- 3H/%0,- 9!@

5 /! F/Go-@ D/0-12,- @#? /V -#8E? u?Eg  

X j  y(_]%,- vE%&! `&J 2#| 2|/&5 '(G(#+? '#(0E$ u,%- h0/&- a-2$%0-

 4O^,- L2, u0-12,- K@ '52(#>%,- s*^,- 9! {(#+%,- d yXZW 3H/%" u^+53 

S j =5 L=W '(G(#+? '#(0E$ u,%- h0/&- a-2$%0- {(#+%,- d 2bK-@ -IE,- tZE?3 

l j  h&N h,/i yA) C/8/f C/!/G%;- *ZE5 '(G(#+? '#(0E$ u,%- h0/&- a-2$%0-

 uG#+,- >-E%&!@ B?-=-2+%0-@ B?-12I K s@*c,- #/|-*! 2#| 2|/&5 /) `) '5=*c,-

 4O^,-3 

m j  9! QE"/+5 95?,- 4O^,- z512? d '(G(#+? '#(0E$ u,%- h0/&- a-2$%0-

 {#+%,- EW {b?/;/<-@ {b#(_J d u)/I5 tqE? B, {#+%,- d D/)E+83 

` j  yN #1/b! '(G0? 2#| 4O^,- 2|/&5 '(G(#+? '#(0E$ u,%- h0/&- a-2$%0-

u>^0P- tAc%,- '(G0?@ DOATP-  {b52,3 

e j  {(;/cP- Y([E? d {#+P- 2|/&5 '(G(#+? '#(0E$ u,%- h0/&- a-2$%0-

 +,- D/"/A!<- JOf 9! /b1O|@ {;20| �+X,- uN-E" "($T? d@ 4O^#,

 {H/>,- y|/c%,-@ '$*&-@ #1E_,-@ DE_,- a-2$%0/$ u,%- h0/&- /b) 4%G%5

P-@ h,/^,- `)@ 'b1 9! 3!/"],-@ h,/^,- `)v*fW 'b1 9! {#+ 3  

 d 2G%+5 {(#+%,- d '(G(#+? '#(0E$ u,%- h0/&- a-2$%0- '(#|/Z QW 7N/',- v*5@

 {#+P- y'I 9! {D0P-@ uc( E,- a-2$%08- 2#| J@o- a/>P- K -?; QEA5 7(G

 \-2;W M(>J =5 \2b? '#!/A%! '^f 9G[ @ /12,- 9! z(H1 :61 a-2$%08-

-I@ @ 2b1 yIE) /12,-  K i/T" =*( {(#+%,- d u,%- h0/&- a-2$%0- QEA5 8W@

 /12,- d d/[5 K @,A {#+P- vW1 /! 2%! B0| :/0.%08- 9A;3  
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 e#V&M vUHA0T0[-X A[07/} 6"N% !7#O% 8%'PQ7%  l  

 '&" Q/0; s*i- h0/&- a-2$%08 '(0/0W '(G(#+? i/jW@ '#(0E$ u,%

 {(#+%,- d '(G(#+? $ u;@ 20EP- /;=1@W /G NSYY`  a O%- E]0,- 2#| u? g  

9 U *&Up"% 6q/E<% W0[-Q"% AVuUH  Tutorial Mode " b  

=5 \2b? '>5*^,- >?;@  1-*~ 2#| d/>'&! BG(G_? {%5 3!/"*) JOf 9! {#+%,-

 3!]P- {(#+%,- K M5*i 9| {G_P- 3!/"],- QW LW [ z512%,- '(#G+) 3!/"],- aE>5 7(N

/&-[E! @W #*AZ /125 u,%- h0E /! C/|3  L=*c,- u8E_,- {(#+%,- s*i {&>0?@

 /G; `G&Ig  

 U A0$<% BM2'"%l   

 `G#+%P- 4(GK -)/q@ 2N-@ 4)/%%) 3!/"],- d '(G(#+%,- :-61o- y$ a2>? u;@

 *f%- E#? :61 }*+) @,A@ K {b?/5E%&! 95/'? 9| *D0,- M.) 3 '(G$ QW 'DNO! 4!

E#+P- 9! {~*,- 2#| *f% {#+%! 9! �#%Z 8 /@12,- >?; JOf 9! a2>? +,- D/!

 D/5E%&P-@ D-12>,/) {bZO%f- K 9! �#%o 3!/"],- :/b"< yG+%&P- -IE,- 9A,@

 *f% {#+%! K {#+%G#, '(?-?,- '|*&#, @,A 41*5@ K /b!2>5 +,- '+1-*,- '5?.%,-@

4>5 2I +,- :/^fo- 'H(%" 3!/"],-  '0-12,- :/0qW {#+%P- /b(Z3  

 j A(UpQY% BM2'"%l  

 #2| 9! B%0-12) W2'5 QW 25*5 L?,- :6K- 1/(%f8 {#+%G#, '8*c,- /@12,- >?; Y(%?

 3!/"],- 'B/B 2#| B!/!W D-1/(f K JOf 9! B&c" u,%- h0/&- L/bK 9A;@

 /b0>%5 : +,- :-61o- u,5 {#+%P- y(_ QW 3!/"],- {(G_? '1/N h&N @,A@ /12,- 9!

 {#+%P-3  

S j AVuUH A72#TY%M !u2'Q"%  Drill & Practice Mode  "b  

=5 \2b? u,%- h0/&- #2|/&w {(#+%,- 9! '>5*^,- >?;  ]$W '8*Z :/^|5

 /b&512? M'0 D-1/b! Q/>?5 2#| 412%#, `G#+%G#,  3 E; '>5*^,- >?V z(H*,- \2V/Z

P- @W D-1/bP- '"/(8 D/!E#+ K 'I=@ '|*&) /b>('^? 2#| 412%,-@3  
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; U +#}#4% AVuUH  Simulation Mode  "b  

=5 '>5*^,- >?; \2b?@  #/$/x JOf 9! '(+I-@ '(#G| :/0) d 2(c? 9A/j {52>?

 '(#+Z �I-E! d /b) a/(>,- h+_5 D/(#G| 2#| h512%,-@ 9AEG0,- @,A3  '(#G| /b"W LW

'|EG( :/T"5 @W y(rf  C-2(#>? @W CO(rf �I-EP- 9! '(>(>N@ #/(&- 4I-@ 9! F-2No

/b(Z MG+%,-@ /b+! y!/+%,-@ /b[*| t&(? y1- 9!  \*+%,-@ /;1-*0W \/TA%08

/b(#|3  

: U A0T0[-Q"% F#-"a% AVuUH  Instructional Games Mode  "b  
&%5 u_@*? 9AEj d h+#,/) {#+%,- 3!= 2#| '>5*^,- >?; 2G%+?@ B,Of 9! M)/

 QEG#+%P- K \2V- M(>J@ LEc,- 20| i/>0,- M+) 2#| JE_]#, QE&Z/0%5@3  �(X?@

 u0-12,- yG+,- u,5 6(c]%,-@ #1/q<- *_0| '(G(#+%,- 4/+,o- K 4/+,o- ?fE? /! #=/|@

 ''+#,- s1/c5 8 B#+I /) B?-12I@ B,E(! 4! Mc%5@ {#+%P- 4?I L?,- yAT,- '(G(#+%,-

2%N  d '(G(#+%,- 4/+,o- >?; a-2$%0- 9! /b>(>J =-*P-@ ')E#^P- \-2;o- M>_

 z512%,-3  

F U RGm'Y% |e AVuUH  Problem Solving Mode  "b  
 {#+%P- aE>5 J@o- !E0,- ucZ [ DOATP- yG M#+%? +,- 3!-],- 9! Q/|E" 21E5

"*) ')/%$ {q '(>^0! #1E_) '#ATP- 252J@ y(#]%) h0/&- D/., 9! '0(+! '.#) 3!/

 '#ATP- @#? y& K '>#+%P- D/)/&&-@ D/K/+P- :-*15 u; /0; h0/&- 'c( @@

 Y(]_,- y&/) /"25@6?@ '#ATP/)3  

  -EZ*+5 u,%- h0/&- d `__$%! Q@*fT R/$BW aE>(Z u"/r,- !E0,- d /!W

 {0/) k QE(]P- kQn5@ '#ATP- D-E^f M+) ')/%A)  'K/+! {#+%G#, 'K/+! {#+%G#,

 Y(]_,-@ h0/0P- y]#, JE8E#, D-t.%P- 9! *r$W @W 2N-@ 3 QEA5 `|E0,- O$ d@

 {#+%P- 2#| hI +,- D-:-*1<-@ D-E^,- tZE? d C-2|/&! CO!/| u,%- h0/&-

 /b) 1@*P- =5 y_5 u$ '](]_,- ')/1<-  3  
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  *52K-@ *$?,/)_  m/X55 2+)- >?; i/jo  9! 9A; +,- '(G(#+%,- s*^,-@

 {(#+%,- d '(G(#+? '#(0E$ u,%- h0/&- a-2$%0- /VOf_ k  '>5*i 21E? 8 B"W

 /;t~ 9! yXZW KzG,- s*^,- 9! '>5*i 21E? 8@  �I-EP- 4(\ 4! h0/0%?

 '(0-12,- =-EP- 4(\@ '(G(#+%,- KM>J +,- u; yXZo- '>5*^,- QW @,A  \-2;W

 >*8/0| 4(Gp uG(#+%,- �IEP- h0/0?@ /12,- N {#+P-_  {#+%P-_  '(0-12,- #=/P-_ 

 '(G(#+%,- 'V(',-3 k O  

 A0T0[-X A[07/} 6"N% !7#O% 8%'PQ7% R%+0H l  

 20| /;t~ 9| /;6(f '8/f D-6(! *$?,- '>)/&,-  s*^,- 9! '>5*i yA,

 '(G(#+? '#(0E$ /b!-2$%0- K QW 85 d '(G(#+? '#(0E$ u,%- h0/&- a-2$%08

 {(#+%,- 5 /! J/rP- y('0 2#| /b0! #tr$ D-6(! u?E g  N uIE0=K SYYe a KR`l 3 O  

X j  uG#+,- vE%&P- 4! �(A%5 B"W '(G(#+? '#(0E$ u,%- h0/&- D-6(! {;W 9!

 h,/^#, K {#+%,- d h,/^,- '|*0 J2+w t&5 B"W@3>%,- �_,- d h,/^,/Z L2(#

 9! ]$W /12,- t0 '|*0 QW /b0! 4/'0o /12,- d {;/&5 QW 4(^%&5 8

 B)/+(%0- '|*0 K B$-1=5 4(^%&5 QW 9! 2#|W ')E+_,- vE%&! QW @W3 

S j  D/]c_,- 9! >t~@ u012P- 4/%A,- 9| '(G(#+? '#(0E$ u,%- h0/&- L/%;

�I-EP- u$/_@ 2#>5 QW 9! h,/^,- 9A; B"W d '|E'^P-  h+_5 +,- '(?/(&-

 '|E'^P- D/]c_,- JOf 9! /;2(#>? @W /b#(rf K aE#+,- yG+! 9| /0q2J -AaZ

41/H%,- M+) :-*15 d C/(#G| {;/&5 8 h,/^,- QW |NO" /0"aZ K  4/'0o @,A@

 /b0! g m/%P- -IE,- M([ K=-EP- YB@  K /b?1E^f @W ')*H%,- ')E+8@ 3  /G0()

%- h0/&- 4(^%&5 MH-E+,- @#? 2^$%5 QW u,  [ 2c0? 8 +,- 3!-],- tZE%) @,A@

 C/$Ob%0- K =2x 9!6) /;?(c0? 2(>%5 8@ 3@ #/$/F- 3!-*) @,A '#r!W 9!

Simulation   ')E+_,- 9! 'c#%P D/5E%&w u012P- ]%$P- y(rf 2(+? +,-3 

l j  {#+%P- h512? '(G(#+? '#(0E$ u,%- h0/&- D-6(! 9! u>^0P- y&#&%,-

 DOATP- 'K/+P Y(]_,- K `G#+%P- v2, '51@*X,- D-1/bP- M+) '(G0?@

 D/!E#+P-@ D/"/(',- t&c?@ y(#J@ {(D0?@ 4\ D-1/bG$3 
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m j  6c_ L?,- LE)n,- )/0P- u,%- h0/&- *ZE5 'IET! #1E_) {#+%,- 2#| h,/^,-

 h,/^,- #1/B5 9;1 2>'5 y) y; @W yA5 8 EbZ K vE%&P/) B+! y|/c%5 yD5@

 h,/^,- QE) F/Go-@ D/0-12,- -%'qW .>Z  /;2T05 +,- '|*&,/)@ >25*5 L?,-

JEH,-  K *!?%P- h,/^,-@ K:u^) h,/^,-@  20| '(Z*+P- {b%#(_N =-=6? {#+%,-

 uG(#+%,- h0/&- a-2$%0-3 

` j !-E"W {52>? 2#| '(G(#+? '#(0E$ u,%- h0/&- a-2$%0- 2|/&5  9! #2521

=5 -G;/0 +,- z512%,- MH-*i@ {(;/cP-   '(G(#+%,- '(#G+,- :-*q5 d t'$ 2N

 Y(%? 4O^#, #=2+%! D/(|E" D-A 3!-*) #2| {52>? 20+5 L?,-@ {(#+%,- 25*c? yr!

 '(,@6&P- yGJ@ '(?-?,- #1-=<-@ '(,O>%0O, C/^T" C-1@= {V 3 '5?.%,- aEbc!@

 '+1-*,-Feed back  KC/(0-1= \/+X,- 4O^#, u1O+,- z512%,- @,?$@  3 7(N

Z D/0-12,- -%'qW(#|/ ''+_,- D/|E[EP- 9O| d z512%,- 9! !E0,- -?; '

 4O^#, ''&0,/)  K z512%,- d '(G(#+? '#(0E$ u,%- h0/&- a-2$%0/) @,A@3  

 Au/4K"% R#r7$T[" Au2%&L% MM$'"% \ 6"N% !7#O% 8%'PQ7%b  
/p B!-2$%0- 9A; '(G(#+? '#(0E$@ '(0-1= #=/G$ u,%- h0/&- a-2$%0- h"

 {(#+%,- #1-=5 d KHN yf-= :-E0 '51-=<- J/G|o- d B!-2$%0- JOf 9!       '0-12,- #*

/b%(#|/Z 4Z1@ '(G(#+%,- '(#G+,- `&J \2b) [ '012P- @W 3 u,%- 4/&&- a2$%&5 7(N

,P- J/G|W@ D/i/T" {(D0% `c EP-@ `G#+ K4O^,-@ /b%'I-*!@ '012P/) `51-=<-@ K

 '012G#, '5E0&,- '("-6(P- =-2|5@ '(,/P- Q@6T,- d a2$%&5@ K 9! D/1/(%N8- *_N@

 9! 2565 uG(#+? )/0! =/I5 2#| 2|/&5 /) '(G(#+%,- yH/0E,-@ y!/+P-@ h%A,-@ F/qo-

 '012P/) `#!/+,- '(1/%"5 3|/&5 /G$ 45LE? d '(012P- #1-=<- u,%- h0/&- 2

-2|5 {%5 '8/f 3!-*) *ZE%? 7(N `G#+P- 2#| '(0-12,- J@-2K- }*.,- -?V /;= 

 D-t.%P- 4(GK C/>Z@ '(0-12,- J@-2K- >?; =-2|a) u,%- h0/&- L/b1 aE>5 7(G

 B, 2^+? +,- 3=5 'Z/[5 6B "o /G(Z '012P- ''%A! d B!-2$%0- ''%AP- Q@

 !-2)<-@ 9/%"<- 2#| >2|/&5@ ''%AP- `!W yG| yb&5 /) '+)/%P-@ #1/|<- D/(#G|@3  
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O% 8%'PQ7% A072'Y% +2%&L% \ 6"N% !7# l  
 '012P- d '(G(D0%,-@ '51-=<- D/>('^%,- '!2, u,%- h0/&- a2$%&5 K {&>0?@

=5 D/>('^%,- >?;   /G; `|E" g  N@/i*&,- v #=/+0 @K SYYl a K R`S 3 O  

9 U A72'Y% I/Qr1 ^[( +2%&) R#V0f$Xl   

 4O^,- D/c#! |cN yr! K {VE'I D/(#G| y(b&?@ K D-=/bB 1-285@ {b#(H&?@

 m/H0,-@ 9*$%,- K *51/>%,- 1-285@ D/(H/_N<- yG|@ K J@-2K- yG| d #2|/&P-@

 '(0-12,- 3=5 'Z/[</) fo- '51-=<- 'GD"o- yr! '012P- /b1/%J +,- v* g a/D"

 DO0-*P- '(#G| y(b&?@ D/5nTP- a/D"@ u,/P- a/D0,-@ D/|=E%&P-3  

= U DE"% I/Qr1 ^[( Au2%&) R#V0f$X l  

 D/"/]%!8-@ *51/>%,- =-2|5 K '(,60P- D/'1-E,/) '8/,- '^T"o-@ '#V0o-@3 

 D-*52>%,-@ D/112,- 4/&N@ K3H/%0,- \ET$ yG|@  D-*[/F-@ /@12#, .(^$%,-@

 �_,- d h,/i yA) '8/,- D/!E#+P- |cN 3  

 '8*c,- u^+5 B"W '012P- d '51-=<- Q@6T,- d u,%- h0/&- D/!-2$%0- 9!@

 4O^,- D/11= 4'%? 2#| >2|/&5@ {#+G#, K/^|5@H  {b0| /;25*5 +,- D/!E#+P- B

, @0) 'V(; 2#| '#V0o- 9! '|EG( =-2|5@ '#V0p K 4O^#, '(1O| '#V0W =-2|5@

 '8/,- {b?/1/(%N- //0W 2#| aE>? L=*Z yAT) {b?/5E%&!@ h0/0%? K 9A; /G$

 h,/i yA, uG(#+%,- �IEG#, 'GHOP- '#V0o- 2#| JE_&- u,%- h0/&- M5*i 9|

 BG#+? d /V B%1/N h&G K 4O^,- 2#| /b+5LE?@ '#V0o- >?; '|/'i 9A;@ K 4!

 4O^#, ''0/0! QEA? 7(G 1-*G%0/) '#V0o- >?; Y(>0?@ '+1-*! '(G;W 2#| 2($E%,-

 '(0-12,- #=/G#,@ 3  N `0&NK XUUX  a K RXS 3 O  

  

  

  



  

   
 

1,

 \ A072'Y% +2%&f" 6"N% !7#O% #S1'Vu ."% R#1'<% R#1/[-Y% `#w
 R%2%UV"% g#g%M l   

         J/S- -?; d u,%- h0/&- a2>5/b0! D/!2,- 9! 252+,- l  N 20EP-K 

SYY`  aK  RXXUO  
X j =5 #1-=<- d D/"/(',- y5EJ  '^)-n!@ 'GD0! D/!E#+! K y5E]%, #-=W h0/&/Z

 tAc%,- d *52P- 2|/&? '51-=<- D/!E#+G#, a/D" u,5 D/"/(',-@ D-:/_N<-

- {%5 \E0 +,- D/|E[EG#, {((>%,-@ y(#]%,-@ D/"L-EP- yG|@ D-1-*>,- A/Z

 '&06P- d `#!/+,-@ *52P- y'I 9! /b"ET) K z0W 2#| D-1-*>,- 2G%+? @,?)@

#*q/0%! ';2I D/"/() 2#| =/G%|8-@ '(_$T,- D-=/b%18- 9! C82) '(G#|3 

S j  *52P- 2#| ..X,- �(cZ d u,%- h0/&- 2|/&5 K JOf 9! -IE,- tZE?@

 [ '][-E,- D-1-*>,- 4(\ '(*), u,5 !E1*,- Q@= /;?(c0%) "%$P- � EP- aE>(

 B) aE>5 :-*15 y$ d *52P-3 

l j   '_I/" QEA? /! C/',/~ +,- D/!E#+P- 2#| JE_&- d L@2(,- a/D0,- 9! "#$%,-

 1-*>,- ?$%! /b1/%_ +,- D/!E#+P- 3%0? 8@ 3 :-1{) #t'$ '112) *qE%? /b"W /G$

b"E!2>5@ /b"@2+5 95?,- R/$Bo- #1-=*, /3 

m j  D/!E#+P- 2#| JE_&- '|*0 K /b|/1n0-@ K /b056Z@ K /bGHN M(cZ@

K /b0| 7]',- d -IE,-@ 2bK- y(#>?@ K 'r52N DOH0 2#| #1-=<- =/G%|-@

 \E,- 61/N *&$@ `#!/+,- :-=W *5E^? @ /bZ-2;W M(>J 2#| #1-=<- 2|/&?

L8- v=/c? @ yG+,- d '(0>%,- a-2$%0- 9! d /b+[@ 20| D/"/(',- d '(1-@=

 u,%- h0/&-3 

` j  LW 9! yG+,- 2#| \-*B<- 2#| *52P- 2|/&5 L?,- u"@nA,8- h%AP- 95EA?

 -"n"<- D/!2f 9! #=/c%08- JOf 9! @,A@ Q/A!3  

  

  



  

   
 

1-

 D8/S- 2NW d {(#+%,- d u,%- h0/&- D/!-2$%0- �(0_? 9A; M'0 /)

%- '(? N g #1/&0$@  1/^| KSYYU  a K RSS  O  

-  '(0-1= #=/G$ u,%- h0/&- a-2$%0- g *T0, '(0/0o- u=/'P- {52>? 20+w

 '()E0/&- 'Z/>r,-Computer Literacy    4G%S- d K h0/&- a-2$%0- *T" @W

 #=/c%08-@ h0/&- D/>('^? *5E^? \2b) '(0bP- D/|/^>,- �#%P d u,%-

r!o- B1E,- 2#| /b0! y K {H/I {#+$ D/!E#+P- {D"@ u,%- h0/&- '0-1= @W

 B?-?)3 

-  '(0-12,- 3;/0P- d '(G(#+? '#(0E$ u,%- h0/&- a-2$%0- g }*+, @,A@

 u,%- h0/&- a-2$%0- JOf 9! B;E>? {q B'512?@ {#+%P- B(1E?@ '!E#+P-

 u8E_,- z512%,- d '(G(#+? '#(0E$Tutorial   K@ h512%,- @W '01/GP-Drill 

& Practice  K '#ATP- yN 4E#0W @WProblem Solving   K uG(#+%,- 1-E&- @W

Dialogue   K #/$/F-@ '1?G0,- @W Modeling & Simulation   K 4/+,o- @W

 '5E)n,- Educational Games  3 

-  '5E)n,- D/&06P-@ D/GD0P- #1-=5 d '#(0E$ u,%- h0/&- a-2$%0- g;@ /0

 '012P- d '51-=<- D/>('^%,- '!2, L2(#>%,- >1@2) u,%- h0/&- aE>5 3

 `|E" u,5 D/>('^%,- >?; {&>0?@ g yr! '012P- vE%&! 2#| '51-=5 D/>('^? g

 4O^,- D/c#! |cN K {b#(H&?@ {VE'I D/(#G| y(b&?@ K D-=/bT,- 1-285@

 {V 3yr! �_,- vE%&! 2#| D/>('^?@  g%,- yG| *51/> K  D/"/]%!8-@

 /@12#, .(^$%,-@3 

  

  

  

  



  

   
 

1.

 I4%U"% 2/4%_  W0[-Q"% \ BJKJL% D0N/Xb  

 D/'0/&-@ D/("@nA,<-@ D/!E#+P- J/( d '#H/; '(1E,E0A? #1Eq :/+,- 2bB

D8/_?8-@ K '(!/0,- J@2,-@ '!2>%P- J@2,- `) #EHc,- #=/5L 2#| -#G| K 9! Y'8EZ

#+,- '(8/" @#%; #=/(&,-@ :/>',- MN B, /(1E,E0A%,-@ {3 u,5 '1/&- =-=6? DW2) /0; 9!

 '+!/K-@ '(#A,-@ '012P- d #=E1EP- {#+%,- 1=/_w '>#+%P- D/!E#+P- K=5@  'Z*+!

 /b0! *ZE%P- K B0! #=/c%08- '(c($@ K �( E?@=5 /V/f=5@ 'r52&- '(0>%,- >?;  #*HN

F-2N< /b#(+c?@ '0-12,-  >25E<@ J/+c,- {(#+%,- 3 1=/_! 2NW ]%+? -"n"<-@

*-1/T%"- /b+0@W@ 'r52&- D8/_?8-@ D/!E#+P- /(1E,E0A? 3 '+!/1 /b"E$ 9| OXZ

 :/+,- :/WW 4(\ d 'Z*+P-@ {#+,- 4Oi /b0! 2(c%&5 QEA,- u#| 'NE%c!3  

BJKJL% Amf{ 8/Sp1l  
 -"n"5 'G#$(Internet) 6(#75 'G#$ J@o- 95W61 9! QEA%? '5Inter  y+5@ N `) O

 u"/r,-@Net    'A'T,- y+5@ K /V '(Z*&- '\n,-@ N '(0(',- 'A'T,- O /VE,2! d@

 y+? N D/A'T,- `) .)-n,- O d '^)-nP- D/A'T,- 9! C-t'$ C-=2| 9GX%? /b"EA,

,- 'A'B /b(#| M#^5 QW 9A; {q 9!@ K:/+,- :/WW 4(\'(?/!E#+P- D/A'T3  

  @,A@ 4(GK- B(#| Mc%5 -"n"*, y!/B@ y!/$ �5*+? 21E5 8 B"W |NOP- 9!@

 d `#!/+,- :/G#+,-@ :-],- 9! '|EG( /b>#iW +,- D/c5*+%,- 9! 252+,- =E1E, C-*D"

 d M#^05 {b0! 2N-@ y$@ aO|<-@ D/'0/&-@ KD8/_?8-@ KD/!E#+P- {#| J/(

/bc5*+?  /V B!-2$%0-@ /b+! B#!/+? '5@-L 9! 3N  u"/"2,- KSYYX R K ale  3 O  

u #1 #S,1 U}:J BJKJL% ^[( BV[H& ."% R#puU-Q"% 31 'u'-"% _#,SC 6X?l  

-  u; -"n"<- k :/+,- :/WW �#%P d h0/&- #6b1W 9! #t'$ '|EG( 9| #1/'|

#6b1W 9! `5O! Q/0; QW 20+w /bX+) 4! F2]%?  /G(Z D/!E#+P- J=/'%? h0/&-

 s/^0,- =2+%! uP/+,- 3(&0,/) \*+5 /! ]| /b0()NWorld Wide Web O 3  N {]',-

Q@*fT@  K XUUka  KR X` 3O 



  

   
 

1/

-  u; k 9! 9AG%? 7(G M+',- /bX+) 4! '#_%P- *?E('GA,- #6b1W 9! �,E%5 a/D"

+,- d *?E('G$ 'A'B ]$W /b"o KD/!E#+P- d '$1/TP- 'NE%c! u;@ :/

 J/_?8- QEA#; 9) 4(GH#, N k-0$ n()  K XUUk  KaR Xm  3 O  

 `>c%! -E&(, :-],- Qo @,A@ -"n"*, =2x Y[-@ �5*+? =/I5 ')E+_,- 9!@

`''&, @,A 41*5@ K/V 4!/1 �5*+? 2#| {b0() /G(ZN g=/V- 2'|LK XUU`  RK aXlmO     

X j !2,- !E0?? +,- �H/ E,-@ D//VOf 9! a2>3 

S j  /b?/!2f 9! 952(c%&P- R/$Bo- \O%f-3  

N% Uq#,-"% ^[( |T'X #SJ& 'h BJKJL% ^[( BV[H& ."% R#puU-Q[" Ux,"#40XA l  

X j h0-E&- 9! '|EG( /0/0W -"n"<-3 

S j D/A'B @W 'A'B d '^)-n! h0-E&- @#?3 

l j 40@W v*fW D/A'T) y_%? QW 9A; D/A'T,- @#?3 

m j  ?8- '(#G| `+! J2+! /bGA_ D/A'T,- `) J/_NProtocol O3 

` j  -"n"<- D/5E%]w {A]%? K'56$*! 'V(; Q/0; z(,3 

e j  9b! '8/,- /b[-*~o -"n"<- a2$%&? QW 9A; #tr$3  

E; C/$nT! C/c5*+? Q/0; QaZ �5*+%,- d i/>0,- >?; 9! {~*,- 2#|@g  k -"n"<-

5 +,- h(0-E&- #6b1W 9! 'G$[ 'A'B :/+,- JEN #*T%0P-@ M+') /bX+) .'?*3k   

 Nz%(1  K XUUk R KalSY 3O  

BJKJL#4 `#EXE%M _4U"% R#f[$Q1 l  
 /b#G+, '(%J '(0'$ K'(,@2,-@ '(#F- �?/V- D/A'B iE^f -"n"<- a2$%&?

 D-=@6P- �#%P `) D/!E#+P-@ KD/"/(',- J=/'? }*.,@ NServers  O '#_%P- #6b1o-@

) !E[EP- -?; d 2(cP- :uT,-@ K/b/b"W  '(c?/V- D8/_?8- :-*1< aE(,- a2$%&? D1/8

!@ KyH/0*,- J/'>%0-@ J/015@ '(,@2,-@4  *r$W Y'_? \E0 a-2$%08- �(,/A? "f1

'(!EG|3  N'I1L  K XUUe KaR e 3O  
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2) 20| B(#| Q/$ /) *&5W@ yb0W Y'8W *[/&- -IE,- d -"n"<- a-2$%0-@ :

 #2>+! -"/$ +,- D-:-*1<-@ Kt'$ yAT) Dt.? 2I 3!-],/Z K/b) y!/T,- a/G%;8-

 "$T,- QaZ 'A'T,/) J/_?8-@ i/'?18- {%5 u$@ K',Eb&,- 2b%0! d Q%- -]'8W

/1/(%N- =5 '1/GD '(Z*+! D/1/(%N-@ '((*)@ '5=/!3 -"n"</) =-*Zo- J/_?- M>]%5@  

- D-E^,- JOf 9!'(?% g   N u_n&P-K XUUk  RK aSYmO  

X3  QnTP- /b) {(>5 L?,- 2#',- d J/_?8- D/!2f {52>? 'b1 'Z*+!3  

S3  'bK- >?; /;*ZE? +,- D/!2,- 'Z*+!3  

l3 u; '(0/0W *8/0| =5 J/_?8- ',/N d =*c,- 9/%_@g 

•  h0/N L/b1Computer  

•  u11/f @W u#f-= J2+! L/b1Modem  

•  '(Z*i #6b1W N- 'B/B J/'>%08 OTernminal 

•  J/_?O, uc?/; .fTelephone  

m3 J/_?8- M>]%5 @,A 2+)@ *&,- 'G#$@ a/D0,- =5 JEf2,- {0- 'Z*+!3  

A1#-"% BJKJL% R#1'nl  
'c#%$P- D8/S- d /b0! #=/c%08- 9A; +,- -"n"<- 'A'B D/!2f =2+%?  3

y'>%&P- d v*fW D/!2f a2>%0 -"n"<- QE) C/G#|  C/(,/N #*ZE%P- D/!2,- =5 \/X?

 -"n"<- 9! #=/c%0O, #2521 yH/0@ \/T%$- B0A; L?,- "$T,- *ZE? /G#$

5 /G(Z@ K/b?/!2f *5E^?@ u?E  -"n"<- /b!2>? +,- D/!2,- {;Wg  

X j  u"@nA,<- 25],- 3E-Mail )  O 

S j  2+) 9| JEf2,- 3 NTelnet O  

l j '(P/+,- '(?E'A0+,- 'A'T,-  3 NWWW  OWorld Wide Web: 

m j #/>0,- '|EG( 3  NDiscussion Groups O 

` j    'q=/F- N3Chat O  
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e j  D/c#P- y>" 3 NFTP O 

g j  1/'fo- D/|EG( 3  N News GroupsO 

k j  E52(c,- D-*f6!  3 NVideo Conferencing  O 

U j '525],- {H-E>,-    3 NMailing List O 

XY j  '("Ec(#%,- D8/_?8-  3NTelephon Communication   O  

 W0[-Q"% \ BJKJL% 2M&l  
 /V '!2>%! /(1E,E0A? 9! 752&- {#+,- B(,5 y8E? /! L*)W 9! -"n"<- 'A'B 2+?

{(#+%,-@ {#+#, u,/&- -IE,- d v]A,- '(G;o-  v=6? QW 9A; 'r52&- '(0>%,- >?bZ K

z512%,- s*i d '51?1 D-t.? =5 1ED0P- y'>%&P- d ?@ K {(;/cP- {(D0?@ {5E>

'(G(#+%,- 3  d 1E^? =5 L=65 2I {(#+%,- d -"n"<- 'A'B a-2$%0/Z '(G(#+%,- '(#G+,-

C/)/I5 *q65@  /bH-E%N8 u0-12,- y_c,- 'Z*~ d B?-L/75@ {#+%P-@ {#+P- :-=W '>5*i 2#|

'(G(#+%,- '(#G+,- a2Z +,- D8/S- 2%B d '|E0%! D/!E#+! 2#|3  NQ/;*T,-K SYYY a 

 KR X`X 3 O    

 /;2|W '0-1= d@ /052(!(Medina,2001) #, -Z2; -"n"<- ]| {(#+%,- *_| JEN \*+%

 /;tqE? v2!@ K{(#+%,- d -"n"<- 1@= 2#|K'(0-12,- D/|/>,- d 4O^,- 2#| -#8E?

/bG;W 9! 3H/%" #2| =5 '0-12,-g  

X j NW /w {(#+%,- d t'$ 1@= -"n"*, /b) *+T5 +,- ',6+,- 2#| :/XI 9! B%q2

{VEN 9! :/+,- 9| {V/_c"-@ '0-12,- '|/I 4/) {bIO~5 7(N `G#+P- M+)3 

S j  t~ 252K- {bZ/T%$- *qW d 4O^,-@ #??/0o- 9! y$ d //G&- m@1 -r)

 +,- Q-12K- 9! "#$%,/) {;1E+B@ {VEN 9! :/+,- d D/!E#+P- 9! =@2F-

N 2(>?L2(#>%,- {(#+%,- d '0-12,- y>3  

 1@2,  C/G|-=@ COGA! {(#+%,- d -"n"<- 1@= QEA5 QW '(G;W 2#| 7N/',- 2$65@

 /Gb0| CO52) QEA5 QW 8 '012P-@ {#+P- K 'c(#N QEA? QW hI 'r52&- D/(0>%,/Z

 /GV 'c(#f 8 '012P-@ {#+G#, 3  
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W0[-Q"% \ BJKJL% 8%'PQ7% RE#w l  
 1/BW N QE&) E$/1 k OJacobson 1993  k !-E"W 9! #tr$ C/|-E"W Q/0; QW =5

 `G#+P- QW \/[W {q K{(#+%,-@ '()n,- !/^I d /bc( E? 9A; +,- 'r52&- '(0>%,-

 L6+5@ 4O^,- {(#+? d 2|/&5 'r52&- '(0>%,- a-2$%0- QE) '!/%,- '|/0>,- {b52,

B(+'%? D/0-1= 2+)@ K{b#(_J  a-2$%0- QW *$A -"n"<- /b0!@ '(0>%,- a-2$%0- 4I-E,

=5 "#f {q '#;?! '|*&) =-=65 /1-2P- d '(0>%,-  g  Nz)/V-  @L120A,- K SYYY a 

 KR Xge3O  

• D/([/5*,-@ '(+('^,- aE#+,- d B0! yIW '("/&"<- aE#+,- d '(0>%,- a-2$%0- QW3 

• ]',- d u"@nA,<- 25],- a-2$%0- QW v2, -IE,- tZE? 2#| 2|/&5 J/_?8-@ 7

4O^,-3 

•  9! *r$W Ku,%- h0/&- {#| {#+? d C-t'$ C/%I@ QEX; 4O^,- {D+! QW

h0/&- yf-= d vE%F- {#+? d B"EX; L?,- -IE,-3 

•  a-2$%08 d/A,- -IE,- "(_Z d QE'~*5 8 D/+!/K- #??/0W {D+! QW

u0-12,- y_c,- yf-= '(0>%,-3 

 JOf 9! @,A@ {(#+%,-@ '()n,- J/( d C-t'$ -1@= v=6? QW -"n"<- 'A'T, 9A;@

5 /! yGT? '|E0%! '(G(#+? D/!2f 9! 'A'T,- >?; >*ZE? /! u?E g  Ny(|/n5K XUUU 

 KaR lge 3O  

X j  4(\ d '__$%P- D/0-12,-@ FE]',-@ '(G#+,- D/!E#+P- 9! yH/; {$ tZE?

'Z*+P- D8/(3 

S j !2f d `#!/+,- `) 45*&,- L25],- y0-n,/) YG&? u;@ Ku"@nA,<- 25],- '

 D/c#P-@ yH/0*,- J=/'%, M+',- {bX+)@ 4O^,-@ z512%,- 'V(;@ {(#+%,- J/(

'!/? '5*0@ '(,/| '(D& '|*0@ #2(;L �(,/A%) C/("@nA,53 

l j  '(0-12,- D/|/>,- d 'r52N '(G(#+? '#(0E$ /b!-2$%0-3 
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m j ("/A!5 'c#%$P- '(G(#+%,- D8/S- d `__$%P- `) E52(c,- D-*f6! 2>| '

 'c#%$P- J@2,/)3 

` j H/0*,- J=/'%, 'c#%$P- '(G(#+%,- D/__$%,- d '(G(#+? 1/'fW D/|/\ 95EA?y 

 D/!E#+P-@'(G#+,- 3 

e j  `$nTG#, y0n, '__$%P- '(G#+,- DOS-@ D/51@2,- d Q-nB8- '!2f

- DOS- '("@nA,<3 

g j  zc" {b52, 9) {b"-*IW@ 4O^,-@ `#!/+,-@ z512%,- 'V(; `) u"Ec(#%,- J/_?8-

 :/+,- J@= 4(Gp '(G(#+%,- D/!/G%;8- @W "_$%,-3 

k j  2#| /1-2P-@ D/+!/K/) 'c#%$P- '(0-12,- =-EP- d '(G(#+%,- D/]c_,- }*|

 2+) 9| {#+%,- d /b!2$%08 -"n"<- 'A'B 3 

U j  :/+,- J@= 4(\ d /1-2P-@ D/+!/K/) s/]%,8-@ y(H&%,- '!2f3 

XY j  '(G(#+%,- '(#G+,- d /bc( E%, 'c#%$P- 4I-EP- `) '|E0%P- D/c#P- y>" '!2f3 

XX j  /b?/"/A!5 9! #=/c%08-@ '(P/+,- '(+!/K- D/'%AG#, 2+) 9! JEf2,- '!2f3 

XS j -=<- `) -"n"<- M5*i 9| u)/%A,- 1@/]%,- z512%,- 'V(;@ '(G(#+%,- #1

 'TI/0P *B/'! 1-EN :-*15 {%5 7(G K{b"-*IW 4! @W {bX+)@ 4O^,-@

5W B1-E? +,- DOATP- yN @W '(G(#+%,- D/|E[EP-C/ {b0! 3  

a2$%&" /0#+< +,- '&(H*,- 4/'0o- 9| /!W *$A {(#+%,- d -"n"<- k/(#5@!6 

kNWilliams, 1995O  '+)1W Q/0; QWu; '&(H1 4/'0W g  Nz5/V-  @L120A,- K SYYY  Ka

R Xgg 3O  

X j :/+,- :/WW �#%P 9! D/!E#+P- 2#| JE_&- d #12>#, u+I-@ J/r! -"n"<-3 

S j  #*Z-E%P- D/!E#+P- #*rA, C-*D" Ku|/GK- u"@/+%,- {#+%,- 2#| -"n"<- 2|/&?

-E>,- y$ d 7]',- h,/^,- 2#| h+_5 B"aZ -"n"<- ]| 9A; -?, K{H

 d 7]',/) h,/i y$ aE>5 7(N 4O^,- `) u|/GK- yG+,- '>5*i a-2$%0-

B(,5 y8E%,- U /! 'TI/0P 4O^,- 4G%I {q '0(+! 'GH/I 3 

l j  'c#A? yIE)@ -I@ !*0E) :/+,/) J/_?8- 2#| -"n"<- 2|/&?3 
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m j "<- QW @,A@ z512%,- d '>5*i 9! *r$W tZE? 2#| -"n"<- 2|/&? u; -"n

''+8 aW '#b0 -"/$W l:-E0 h%A,- 4(\ /b) *Z-E%? #t'$ ''%A! ')/rw   /G$

D/5E%&P- \O%f/) '(G(#+%,- 3!-],- 9! trA,- -"n"<- d 21E5 B"W3 

tu2'Q"% !0"#7& M BJKJL%  l  
 �IEP- d {#+%P- i/T" 2#| aE>? +,- z512%,- h(,/0W @ D/(H(?-n08 "]c%P- Q5

,--E"E) \/T%$8- @ DOATP- yN 4E#0W @ 'TI/0P- 4E#0E$ uG#+%,- uG(#+%B| 

@ u#G+P- z512%,-@ D/!E#+! =5 9/%_ /b0! y$ a-2$%0- y  d {#+%P- QW v*5 /;t~

 C/5W D/!E#+P- >?; 2#| JE_&- 9A; /0; 9!@ uG(#+%,- �IEP- }EG~ 2#| /b) h#.%5

/) '|E0%! 1=/_! 9!@ /b|E" Q/$ {&%? \E0 D/!E#+P- >?; @ K-"n"<- a-2$%0

 y!-E| 2NW B?-A 2N d yr; L?,- M5ET%,- M+) /b(#| Q/(cX5 95?#,- !E0%,- @ 'q-2&/)

 2#| 95*f%- @ {#+P- 9! u11/,- 4Z2,- =5 'Z/[</) -?; K{#+%P- v2, u#f-2,- 4Z2,-

/! -?; @ K{#+%,- d ''~*,- -?$ @ 'A'T,- d M>]%5 :  '112) L2(#>%,- {(#+%,- y 

#t'$ 3 {(#+%,- *qW :/>) =5 L=6? /b(#| y__ \E0 +,- D/!E#+P- QW -?; =5 �[W

 >1@2) -?; @ /b11/f @W '0-12,- #*HN yf-= :-E0 u?-?,- {#+%,- 2#| B+HT?@ KB52,

 {#+%,- @ K#/(&- v2! #*G%&P- '()n,- =5 L=65|Z- @ u?-?,- {5E>%,- @ 2+) 91-*>,- A/3 

 N656|  K XUUU KaR US 3 O     

@'A'T,- JOf 9! {#+%,- @ J/_?8- !-E"W 9! 252+,- M>_ yf-= :-E0 4E~*P- y8-E%,-

B11/f @W �_,- 3  a-2$%0- 9A; 'A'T,- 2#| @@ yH/0E,- 9! 252+,- �( E?

 D/(H(?-n08 ''N/_P- D/!E#+P- /(1E,E0A? @ '(G(#+%,-@z512%,- h(,/0W  'c#%$P-

 h#.%,- 9A; -?b)@@ '(G(#+%,- yH/0E,- ">" '#AT! 2#|/b%#I @ y!/+P- 6(b< a2|  

 :/c$o- `b1EP- @ `G#+P- D-]f 9! #=/c%08- @,A =5 �[W D/__$%,- 4(\ d

 #/(&- D8/(@3  
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B2%'Y% \ BJKJL% 8%'PQ7%  l  
p v*fW '#(0@ /1-2P- 4O^, -"n"<- D*Z@ D/!E#+P- 2#| JE_]#, {#+P- h"/

 /b(#| y__@ {#+P- v2, #=E1E! QEA? 8 2I D/!E#+! *ZE? #252K- '#(0E,- >?;@

 '#(0@ -"n"<- QW /G$ K'012P- d B(G#+!@ BHO!L 4! /bTI/0(, -"n"<- 9! h,/^,-

 9! D/!E#+P- 2#| {VE_]Z KC/(?-A 4O^,- @ `G#+P- @ `51-=<- {#+%, Y'8W -"n"<-

'r52N@ '|E0%! D/!E#+! /b(!2$%&P Y(%5 /) ',Eb&,- '5/~ d C-*!W3  

 9! *r$W /b?/()/I5 QW 85 -"n"<- 'A'B a-2$%08 D/('#0 =E1@ 9! {~*,- 2#|@

 `G#+P-@ 4O^,- `) Q@/+%,- m@1 =/I5 d 'GbP- /;1-@=W JOf 9! @,A@ /b?/('#0

 @,A@ /1-2P- `) @,?$@ D-],-@ D/!E#+P- y>" {q K'A'T,- JOf 9! C/+! {b^)*)

'012P- d 4O^,-@ `51-=<-@ `Z*TP-@ `G#+P- `) /V=/'?@ '(G(#+%,- N 3Q/;*T,- K 

SYYY  KaR X`k  3 O  

 9| 7G #-=E$ /b!-2$%0- /1-2P- d -"n"<- 'A'B D/!-2$%0- {;W 9!@

| 7G 9! @,A B#GT5 /w D/!E#+P- 1E_,-@ aE0*,- 9| 7G@ K'(G(#+%,- RE_0,- 9

 D/!E#+G#, 2(&< 9| 7G@ '(G(#+%,- aOZo- D/^>, 9| 7G@ '$*]%P-@ '%)/r,-

 9! 4O^#, :O!L@ `G#+G#, :O!L 9| 7G@ Ky($%! u>(>N 4I-@ #1E8 d '5*D0,-

K- d {b%TI/0!@ {b(#| \1/+%,-@ :/+,/) v*fW ',@= LW @W ',@2,- zc" '(G#+,- h"-E

 4(\ yGT? ubZ 2N 20| �IE%? 8 7]',- '(#G|@ K'|E0%P- '^T"o-@ 'c#%$P- '(Z/>r,-@

 ubZ K-IE,- \*+? 8 7]',- '(#G|@  K'(G(#+%,- '(#G+,- d =-*Zo- 4(\@ D/__$%,-

 D/'%AP- yf2? ubZ 61-E&- \*+? 8 7]',- '(#G|@ K'#;?! '|*&)@ -I@ LW d {%?

N '>#.P- h#^%? 7]',- '(#G|@ DOS-@ '(G#+,- D/51@2,-@ h%A,-@ D/"/(',- 2|-EI 7(

 /0&c"W 2H00 /G0() K')*H%,-@ \/TA%08- E; y(GK- /;*;E1 QW 85 '(0/0W D-1/b!

/b(Z 7]'#, -"n"<- D-@=W a-2$%0- d aE5 2+) C/!E5 9&]%"3  N y(|/n5K XUUU  Ka

R mUX3 O    

1-@=o- 9! {~*,- 2#| "<- '(0>? /b!2>? +,- D-6(P-@ {(#+%,-@ '()n,- J/( d -"n

3 #=2+%P- 4G%S- D/VZ `) /b!-2$%0- 1/T%"-@ K  #=2+%P- /;/5-6! L@*)@ K Q/0; QW 85



  

   
 

2,

 d -"n"<- a-2$%0- *i/P E;@ B, >/'%"8-@ BN*i 9! 2)8 '(G;o- '5/~ d !E[E!

 /1-2P- 2TZ 7(N K{(#+%,- J/( /G$ C/!/f  -"n"<- 'A'B 9! /b)Oi 2#|

 {b(#| 4O^,- 1E!W :/(,@W 2To /b0! 3  @ a-2$%08- d 9GA5 *i/$P- >?; 12_!

#,  JEf2,- JOf 9! 4O^,- y'I 9! 'r52&- '(0>%,- >?V x(&,-G #*T%0P- '(N/)<- 4I-E

-"n"<- d 3 /0?-=/| 4! }1/+%?@ 952,- {1/b? +,- 4I-EP-@ '(!O0<-@ '()*+,- /"2(,/>?@

 3,- 952,- d #8/.P- 4I-E! M+',  'Z/[5 + 'Z*^%! M+',- /;-*5 3  4I-EP- @,?$@

 aE>? +,-) '(G;W {(#+%,- 9| QE,EV&P- 2$65 @,?, [ 'Vi/,- '(G#+,- D/!E#+P- *T0

)/I*,- }*Z' 2#|  4O^,- '5/G&  4I-EP- >?; yr!K/b0!  /;1/^fW h0H%,@ '(%IE,-

'(#'>%&P-@3  

 9! '</" =@o- '112,/) '(?-A ')/I1 QEA? QW hI -"n"<- 2#| ')/I*,- QW v*" /0"W 85

 M5*i 9| @,A QEA5 QW@ -"n"<- 2#| 1/[@ 2(c! E; /w a/%,- B|/0%I-@ h,/^,- '()*?

n"<- 2#| *^,- 1=/_! Qo -?; K'(#F- 'V(',-@ '012P-@ 2H&P-@ #*0o- *_N 8 -"

'|E0%P- -"n"<- D/!2f a-2$%0/) 'V(&,- 4I-EP- =5 JE8E,- 9A;@ /V3 #1@*[ 4!

 /1-2P- d '(0>%,- >?; a-2$%0- 20| -"n"<- 2#| 'V(&,- 4I-EP- >?; *i/P 9! 2&-

 K 2#| /;1Eb  9! 2&-@ 4I-EP- @#? 9! -"n"<- '(c_%, ')/I*,- 3!-*) a-2$%0/)

 20| 'B/T,- 4O^,- y'I 9! /b!-2$%0-3 

=5 #1/B<- 9! 2) 8 /!/%f  B1-E5 {(#+%,- d /bc( E?@ -"n"<- 'A'B a-2$%0- Q5

 #252| DOATw K d '(G(#+%,- D/&06P- =5 -"n"<- JEf2) M#+%?  DOAT! /b0!

'!/| 'c_) '(G(#+%,- D/&06P- =5 -"n"<- JEf= 9! `5E)n,- M+) \EZ /b%!2>! 

0 1/qT 9! /b0| 3%05 2I /P K '8/f 'c_) /1-2P- =5 /VEf=@  '($E#0@ '(|/G%1- '('#

=5 'Z/[5 /("/A!<- �+[D  '(,/P- 3 -"n"<- a-2$%0/)  M#+%?  v*fW DOAT!@

 4O^#, 2|/&P- D/!E#+P- 3b0! =E1@ a2| J/rP- y('0 2#| /b0! '(G(#+%,- D/&06P/)

-"n"<- a-2$%0- 2#|  '()*+,- J@2,- 4(Gp v*fo- '(0-12,- =-EP- '0-1= d /bc( E?@

, 'Z/[5#:/cA) -"n"<- 2#| 4I-EP- 4(\ 4! y!/+%#, '56(#7<- '.#,- Q/>?5 a2+ 3 :.)@

 y#P/) 4O^,- @ `G#+P- 9! -"n"<- a2$%&! h(_5 /) '(G(#+%,- D/]c_,- }*|

 D/I@W d '8/f /b!-2$%0- 20| 252T,- /1-2P/) '(n*,- yG+,-3    
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_ "%L' R#7%2"%LrAV4# l  
 '0-12,- 9! :6K- -?; d5 '>)/&,- D/0-12,-@ F/Go- 9! '|EG( 7N/',- J@/0%

 '(,/&- '0-12,- J/Hw 'IO+,- D-A K@5 '0-12,- Q-E0| Q/() JOf 9! /b[*+%&

-@W@ /b(Z 4'%P- 3b0P-@ /b0! \2V#8E? +,- 3H/%0,- L*)W@ {; /b(,5 - K 7N/',- {&I 2I@

 D/0-12,- >?;  /G; `G&I g '()*+,- D/0-12,- K '('01o- D/0-12,-@3  

_  A04U-"% R#7%2'"% l 

 I0,Y% A7%2&  9:98  >?b "  
 Q-E0+) k '(#;o- /1-2P- d u,%- h0/&- 3;/0! {5E>?3 k  

 =5 '0-12,- -Z2; 0/]#, d/[<- 3b0P- 4[@ '(c($ 2#| \*+%,- d u,%- h

 '^0E%P-@ '(H-2%)8- `%#N*P- KP- >?; 6($*? v2!@ B?-1/b! '(G0?@ h,/^,- 2#| 3;/0 

 /bG(G_?@ /;=-2|5 20| '5E)n,- z0o- 2#| /;=/G%|- v2!@ K2#| /bH-E%N- v2!@ 

 u,%- h0/&- D8/( K=5 'Z/[5  u,%- h0/&- #6b1W@ 3!-*) 2#| \*+%,-

P- >?; d '!2$%&P-b%'$-E! v2!@ /1-2 '(0>%,- d 'r52&- D-1E^%#, / 3  

  2I@ '(H-2%)8- `%#N*P- d u,%- h0/&- 3;/0! {5E>? 2#| '0-12,- D*_%I-

 }/5*,- '052w `0'#, '(#;o- /1-2P- d '^0E%P-@3  

 B%0-1= \-2;W M(>]%, u#(#]%,- uc8E,- 3b0P- 7N/',- 4'?-@ K '0(| -"EA?@

9! '0-12,-  NmS  O `) 9! '(H-ET| '>5*^) /;1/(%f- U '012! NeU  O '(#;W '012!

 }/5*,- '052w K U@45LE?  NeY  O /1-2P- 9! '0-12,- '0(| 2#| '"/'%0- K y_N@

 2#| 7N/',- Nlk  O ''&0) LW '(#;o- /1-2P- uG#+! 9! '"/'%0-el + =2| 9!

 '|LEP- D/"/'%08- 3" D:/1@| '0-12,- 3H/%%- E]0,- 2# u? g  

-  /1-2P- d '^0E%P-@ '(H-2%)8- `%#N*G#, '(Z/[<- u,%- h0/&- 3;/0! �#%Z

 v*fo '012! 9! '(#;o- K /b(#| h#.5 @,?,@ '__$%! 'b1 y'I 9! 4[E? 8@

 hI +,- '5E)n,- z0o- 2#| /;=/G%|- 9! *r$W '(_$T,- D-=/b%18-

/0P- :/0)@ {(G_? d /b?/|-*! '(0-12,- 3;3 



  

   
 

2.

-  '^0E%P-@ '(H-2%)8- `%#N*P- d '(Z/[<- u,%- h0/&- 3;/0! 2#| h#.5

 3;/0P- >?V #=2x@ '][-@ \-2;W =E1@ a2+, *G%&P- 1E^%,- a2|@ =E$*,-

?fE?  u,%- h0/&- '(0>? d D-1E^%,- 1/'%|8- d K '5*G+,- D/Vc,- 4! h0/0%?@

 `%#N*P- d 4O^#,2%)8- '^0E%P-@ '(H- K =5 'Z/[5 >?; *5E^? '(#G| QW

 h0/&- y!/+! d '!2$%&P- #6b1o- 'q-2N a2| h'&) D/)E+8 B1-E? 3;/0P-

 '(#;o- /1-2P- d u,%-3 

-  uI*f 9! '(#;o- /1-2P- 9! '0-12,- '0(| d u,%- h0/&- uG#+! '(',/~

d D/)E+8 =E1@ d h'&5 /)  '5E)*? t~ D/(#$ D/!E#+P- y(8E?  K �+[@

 'r52&- z512%,- s*i a-2$%0- d �+[@  4O^,- v2, D-1/bP- 4/&%$- d3 

-  d '^0E%P-@ '(H-2%)8- `%#N*G#, '(Z/[<- u,%- h0/&- 3;/0! d 1E_I 21E5

 '8/,- 451/TP- yG|@ '(#G+,- D/>('^%,-@ tAc%,-@ !-2)<- '(G0? J/(

 4O^,/)3 

- 1E_I 21E5  '(H-2%)8- `%#N*P- d u,%- h0/&- D8/( M('^? d Y[-@

 '(#;o- /1-2P- d '^0E%P-@ K u; D8/( '+'0 d 1E_>,- -?; 9GA5@g 

 '(>('^%,- /(1E,E0A%,- K #=2+%P- .H/0E,- K (%AP- *T0,- K'("/(',- aE0*,- 

 '()E0/&- D8/_?8- K D/"/(',- #2|/I KnA,8- J@-2K- '("@3    

 ('05 A7%2&  9999  8b "  
 Q-E0+) k u0/0o- {(#+%,- 9! 4)-*,- �_,- ?(!O%, *?E('GA,- d mn>! 3b0!3 k  

=5 '0-12,- -Z2; - ?(!O%, *?E('GA,- d mn>! 3b0! :/0) {(#+%,- 9! 4)-*,- �_,

 u0/0o-B0! #E1*P- \-2;o- M(>J d mn>P- 3b0P- '(#|/Z 2#| \*+%,-@  d '#rG%P-@

 B!-2$%0- D-1/b! M+)@ *?E('GA#, '(0/0o- {(;/cP- M+) y(_J K d >*qW@

u0/0o- {(#+%,- 9! 4)-*,- �_,- ?(!O? v2, *?E('GA,- EW >/<8- 95EA?  3

 mn>P- u0-12,- 3b0P- :/0', uc8E,- 3b0P- 7N/',- a2$%0-@ K \*+%#, (5*H%,- 3b0P-@

b0P- '(#|/Z 2#| mn>P- 33   
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 D-@=o- '0-12,- \-2;W M(>]%, 7N/',- a2$%0-@  '(?%-g  

- *?E('GA#, '(0/0o- {(;/cP- M+', ?(!O%,- y(_J //(>, u#(_J 1/'%f-3 

- *?E('GA,- a-2$%0- D-1/b! M+) d ?(!O%,- vE%&! //(>, 'DNO! 'I/^)3 

-  EW ?(!O%,- >/<- //(>, *?E('GA,- EW >/<8- //(>! *?E('GA,- #=/!3  

? 4Oi 9! '|EG( 9! '0-12,- '0(| -"EAw u0/0o- {(#+%,- 9! 4)-*,- �_,-CCCC '052

)/b0C  N '()E(#>,- 'DZ/x O K *?E('G$ yG+! *Z-E%, C-*D" '8/,- Y%c,- '012! Dt%f-@

 9! QEA%5@ /b) NXS  O -L/b1 3 9! -"EA? '012P- JE_Z 9! '(H-ET| '0(| Dt%f-@

#_Z `0',- y_Z d ?(!O%,- =2| ,#)@ D/0)@ `0) `Nlg O?(G#? C-  d D-?(G#%,- =2|@

 D/0',- y_ZNlg O #?(G#?3   

- E]0,- 2#| '0-12,- 3H/%" D:/1@ u?%g  

-  *?E('GA#, '(0/0o- {(;/cG#, ?(!O%,- y(_J d mn>P- 3b0P- '(#|/Z3 

-  M+) ?(!O%,- 4/&$5 d mn>P- 3b0P- '(#|/Z *?E('GA,- a-2$%0- D-1/b!3 

- - ?(!O? v2, *?E('GA,- EW '()/I- D/;/<- 95EA? d {;/0 mn>P- 3b0P

 '0-12,- '0(| 3  

 '(,/%%! *?E('GA,- "_N QEA? QW '0-12,- /b(,5 D1/BW +,- D/(8E%,- {;W 9!@3 

 !E'0o- d y_Z yA, `%_N 9| y>? 8@ K#, '(Z/A,- '8*c,- m/%? 2%N @,A@ ?(!O%

 #=/P- '0-1= 9! #=/c%08- 9! 3 

 Au2 /4& A7%2&  =!!=  8"  b  
 Q-E0+) k '(H-2%)8- '#N*P- ?(!O%, '5*?E('GA,- 'Z/>r,- d mn>! 3!/"*)3 k  

=5 '0-12,- -Z2;   '(H-2%)8- '#N*P- ?(!O%, '5*?E('GA,- 'Z/>r,- d 3!/"*) {(G_?

- #2|/&w {(#+%,- 4E#0W a-2$%0-@/c! 4O^,- 4/&$5 d *?E('GA, D-1/b!@ {(;

 '5*?E('GA,- 'Z/>r,- K a-2$%0/) '^'?*P- D-1/bP-@ {(;/cP- M+') {;25@6?@

*?E('GA,-3 (5*H%,- 3b0P- B%0-1= d 7N/',- a2$%0-@ K 3!/"*) {(G_%) a/I 7(N
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'Z/>r,- J/( d '!LO,- D-1/bP-@ {(;/cP- 4O^,- 4/&$5 \2b) *?E('G$ 

 '5*?E('GA,- K '|EG( 9! -"EA? +,- '0-12,- '0(| 2#| 3!/"],- -?; M'i {q 9!@

 '()n,- #1-LE, '+)/%,- '('5*H%,- /1-2P- v2N5 d uH-2%)8- J@o- �_,- 4Oi 9!

 *_w #*;/>,- 'DZ/]w {(#+%,-@ K 1/'%f- 7N/',- a2$%0- 3!/"],- *qW 2#| \*+%#,@

- {(;/cP- //(>, u#(_J 3!/"],- 9! 4O^,- /b'&%$- +, K 'DNO! 'I/^)@

C/>'&! /;252J U +,-@ 3!/"],- 9! 4O^,- /b'&%$- +,- D-1/bG#,3  

 N% /c,"% ^[( A7%2'"% ks#QJ R/#yM 6X l   

-  u#'>,- M('^%,- d 7]',- '0(| D/11=  .0E%! `) C/(H/_N5 ',-= s@*Z 21E?

L2+',- M('^%,- d {b?/11= .0E%!@  ',8= vE%&! 20| u#(_]%,- 1/'%fO,        

 NYtY` O L2+',- M('^%,- -/_, @,A@3 

-  u#'>,- M('^%,- d 7]',- '0(| D/11= .0E%! `) C/(H/_N5 ',-= s@*Z 21E?

 vE%&! 20| L1/bP- :-=o- 'DNO! 'I/^', L2+',- M('^%,- d {b?/11= .0E%!@

 ',8= NYtY`  O,- M('^%,- -/_, @,A@ L2+'3 

-  y(_]%) M#+%5 /G(Z '(,/+c,/) �_%5 BG(G_? U v?,- mn>P- *?E('GA,- 3!/"*)

 7]',- '0(| 4O^#, B) '0GX%P- D-1/bP- 4/&$5@ \1/+P- 3  

 6"#\% A7%2& =!!=8 b "  
  Q-E0+) k 4E0/&- D-1/b! 1*>! '(#|/ZNX O '(G0?@ '()E0/&- D-1/bP- *5E^%,

1*>P- EW D/;/<8-  '?6! '+!/1 d '("/&"<- D/(#A,- ''#i v2,3 k  

 D-1/bP- *5E^? d 4E0/&- D-1/b! 1*>! '(#|/Z 'Z*+! =5 '0-12,- >?; -Z2;

'?6! '+!/1 d '()E0/&- 3 9! '0-12,- '0(| -"EA?@NXmX O ''#i 9! '',/i @ C/',/i

 4E0/&- D-1/b! 1*>! d `#H&P- '("/&"<- D/(#A,-NX O- y_c#, u"/r,- u0-12,

SYYXhSYYS K 4I-E)NeS  @ 1E$AgUF/"5O  3 //(>, L2+)@ u#'I 951/'%f- M('^? U@

D/;/<8- //(>! 2#| '0(+,- =-*ZW D/;/<- 3 '('0/&- D/^0E%P- 9-*$%0- U@

'51/(+P- D/Z-*W8-@ K uH/_N<- a2$%0-@2-Way Ancova  1/'%f-@ND OT-Test 
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0-12,- 3H/%" 2#| JE_]#,'3  C/(H/_N5 ',-= s@*Z =E1@ a2| =5 '0-12,- 3H/%" D1/BW@

 :-=o- //(>! 2#| '0(+,- =-*ZW :-=o '()/&&- D/^0E%P- `)Nu#(_]%,- 1/'%f8- O

z0K- t.%! h&N K t.%P- 7(N 9! C/(H/_N5 ',-= s@*Z =E1@ =5 @,?$ D1/BW@

G#+,- !*c,- ''#i -/_,@ u;=/$o- !*c,- E;@ *f%-u K =E1@ =5 3H/%0,- *T? : /G0()

*c,- @W z0K- =5 =E+? C/(H/_N5 ',-= s@*Z LW D/;/<8- //(>! 2#| u;=/$o- !3  

 !*c,- 9! `1*$%P- ''#^#, 4E0/&- d '51/'15 #=/! 'Z/[a) '0-12,- -8@W 2I@

'!LO,- D/>('^%,/) a/(>,- y1W 9! ]$W -I@ {bH/^|5 2#| yG+,- 4! u)=o- K -8@W@

#6b1o- 9! '(Z/$ =-2|W tZE? 2#| yG+,/) C/X5W '0-12,- K D/((],- tZE? @,?$@

'#b0 '#1E_) #=/P- {52>? 4! #=2+%P- 3  

 3re A7%2& =!!=8 b "  
   Q-E0+) k '0^#0 d uG(#+%,- Q-2(P- d B!-2$%0- 1E^?@ {(#+%,- d u,%- h0/&-

 Q/G|3 k  

=5 '0-12,- -Z2; | \*+%,- 2#h0/&- 1@=  K'8/f LE)n,- J/S- d B%(G;W v2!@ 

Q/G| '0^#0 d u0/0o- {(#+%,- /1-2! d K '>#]#, u0/0o- {(#+%,- a/D" M'di QW 2+)

=@o-3  '"/>? 3b0! 2#| !Oi</) u#(#]%,- uc8E,- 3b0P- 7N/',- a2$%0- 7(N

 #=/! 9GX%5 L?,-@ '#N*P- >?; d /125 L?,- D/!E#+P- 9! t'$ :6H$ h0/&-

3b0P-  K +,- D-2NE,-@ D-2NE,- >?; D/|E[E!@ uG(#+%,- vE%F- 2#| \*+%,- U@

 {5E>%,- '(#G| @,?$@ /b?/|-*P {#+P/) '8/,- D-=/B1<-@ -IE,- "(_Z@ /12%0

'+)/%P-@ 3 '58@ d u0/0o- {(#+%,/) '8/,- /1-2P- M+) #1/5L -f @,?$@

ks/%0*,- 3k @#=/P- >?; uG#+! 4! :/>#,-  K/b?2;/T!@ "_&- M+) 1EXN @,?$@ 

#,@ 9| 1/&c%08-@ ?(!O%,- 2#| \*+% D/"/A!<-@ z512%,/) '8/,- 1E!o- M+)

 1=/_! 6$*w M#+%5 /G(Z C'8/b ?(G#%,- @,?$@ {#+P- /bb1-E5 +,- DOATP-@

{#+%,- 3   +UC/QY% ++Sya%M !7#O% +&#1 31 ifXM6XN%l  

X j 'c#%P D/__Z 9! {#+%,- 1=/_! uG#+! QW K'(!O05 'G#+! COr! K 'G#+!

D/([/51K 1*Z 9bX+)@9 D/G#+G#, '^0E%P- '(#A,- 9! K yAT) 1/(%f8- U@
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C8@W uH-ET| KC/(,@W 9;1/'%f- U {q K #1-=5 d '('512? #1@= Q?fW @,A 2+)@

&- d #1@=@ .>Z 4()/0W 'qOq #2P 6$*P- .>Z 4()/0W 'qOq #2! u,%- h0/

 -?V D/G#+! 9A(, 9V '(Z/$ #2P- 9A? : D/G#+P- *r$W QaZ LW*,- h&N@

"_$%,-3 

S j 9bb1-E? '#AT! 9! *r$W Q/0; QW h0/&- D/G#+! M+) D*$A  KG;Wb /

"_&- =2| #*r$ K?(!O%,- =2| #*r$@ K3b0P- '~L @,?$@ K 9NnI-@

d JE_c,- =2| 9! y(#>%,-'012P-  KJE_c,- d h0/N #6b1W tZE? #=/5L@ 3

 '\/$ t~ 6$*P- d h(0-E&- =2| @,?$ =5 ''&0,/) ?(!O%,- =2| K yAZ

0/N {V ?(!O? 'qOqE.>Z 2N-@ 4  K 2#| ?(!O%,- yA, '8*c,- Y(%5 8 -?;@

0/&- a-2$%08 '(#G+,- '01/GP-E43 

l j 0! QW EbZ 3b0P- d D/G#+P- LW1 /!W 7,/r,- `c_,- 3b 4)-*,-@h0/0!@ 2(1 K /!W

 `c_,- 3b0! @ J@o-?(!O%,- vE%&P ''&0,/) h+_Z u"/r,-3 

m j *5*>? d {;-E%&! yH&5 /j5@ ?(!O%#, D/"/]%!- 21E? 8 K 20| B) |c%_@

#*52P-3 

` j  'G#+P- 2#| /!@ #1-LE,- 9! #6;/1 u?E? /b"aZ tX]%,- '^, ''&0,/) /!W5 8

/;?(c0? K 9! 2$E%? 2%N '+1-*P/) /V YG&5 8 `+! .a/D0) #2(>! /b#+I -?;@

M)/&,- /12#, ?(G#%,- {bZ K MNO,- /12,- =5 J/>%"8- yb&5 u$3 

e j  9bb1-E? +,- D/)E+_,- 9! B"W {#+%,- 1=/_! 6$*! D/G#+! D*$A @,?$

"_&- '#AT!  K#G+,- '01/GP- }*., -IE,- '5/c$ a2|@ 3b0P- '~L@ '(

?(!O%#, K!E'0o- J-Ei "_&/) C-21 {N=6! 6$*P- QW@3 

g j '012P- d JE_c,- =2| 9! y(#>%,- 6$*P- D/G#+! -NnI- K 956$*! =E1@@

,'0-12# Kh(0-E&- =2| #=/5L@3 

k j  2#| D*_%I- /b"o '(Z/$ -&(, /b"?fW +,- D-1@2,- QW D/G#+P- :-1T 9! C/X5W

N RE_0,- //+!Ms-Word O.>Z Kh0/&/) v*fW 3!-*) =5 9I*^%5 :@ 3 
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 *',^% A7%2& =!!=8 " b  

 Q-E0+) k 9! '!*AP- 'Aw '5E"/r,- `0',- /1-2w u,%- h0/&- a-2$%0- {5E>?

 4O^,-@ `G#+P- *D" 'b1@3 k  

 4E0/&- a-2$%08 `G#+P- {5E>? d s@*Z 9| �TA,- =5 '0-12,- -Z2;@

'(&0K-@ D-1@2,- h&N K@ h&N h0/&- a-2$%08 ''#^,- {5E>? s@*Z 2#| \*+%,-

uG#+,- y(_]%,- \O%f-@ u0-12,- vE%&P-@ D-1@2,- K@ 9! '0-12,- '0(| -"EA?

NXgY O'!*AP- 'Aw '5E"/r,- /1-2P- ''#i 9! C/',/i K 7(N 4GK '"/'%0- M('^?

D/"/(',- K 4E0/]#, `G#+P- {5E>? '"/'%0-@K - {5E>? '"/'%0-@4E0/]#, ''#^, K

 1/'%f- 7N/',- a2$%0-@ND OT-Test  '#V0W 9| ')/1*, L=/No- 95/'%,- y(#J@

12,-'0- K@ a2| '0-12,- 3H/%" D*b W@N5 ',-= s@*Z =E1 '11= D/^0E%! d C/(H/_

`G#+P-  \O%f- h&N@ D-1@2,- h&N u,%- h0/&- a-2$%08 {b;E>? '"/'%0- d@

 {b&01 3@ a2| -0()@&N ''#^,- '11= D/^0E%! d C/(H/_N5 ',-= s@*Z =E1 h

D-1@2,- Ku0-12,- vE%&P- h&N@  "_$%,- h&N@NuG#| Ku)=W 3O   

 '0-12,- -8@W@ ) 4O^,- 25@6?@ {(#+%,- yN-*! d  u,%- h0/&- a-2$%0- {(G+% 

L1/X&- y8-E%#, '!LO,- '(G#+,- D/!E#+P/) 3  

 3r04% A7%2&  =!!;  8b "  

 Q-E0+) k '5=E+&,- '()*+,- 'A#GP- d a/+,- {(#+%,- d '(?/!E#+P- {(#+? g s Q%- 9W 95W

 '"1/>! '(,@= #*D" s BH%" QW hI 95W@3 k =5 '0-12,- -Z2;  \-2;W 'qOq M(>J

 u; '&(H1g  

-  4I-@ 7(N 9! '5=E+&,- '()*+,- 'A#GP- d a/+,- {(#+%,- d '(?/!E#+P- 4I-E, Y&!

- `G#+P- 4I-@@ 3;/0P-@ D/((],-@ y!/+P-@ #6b1o3 

-  a/+,- {(#+%,- d '(?/!E#+P- {(#+? 4I-@ y(#J@ '0-1= N '5E"/r,- '#N*P- O 9! FOq d

 /("/^5*)@ /A5*!W 9! y$ u;@ '(?/!E#+P-@ h0/&- J/( d /!2>? J@2,- *r$W

 Q/)/(,-@3 
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- /!E#+P- {(#+%, '(0i@ '^, 1E_? 4[@ D-]f 9! 2(c%&?@ 4I-E,- 2#| 20%&? '(?

 J/S- -?; d '!2>%P- J@2,-  3 '(]&! '0-1= :-*1a) 7N/',- a/I @,A M(>]%,@

 'A#GP- D/5E"/q 9! '(H-ET| '0(| d u,%- h0/&- {(#+? 4I-E, '("-2(!_  1/(%f- U

NXS O }/5*,- 9! y$ d `0'#, '5E"/q '012! N`  OP- '052P-@ /1-2! #1E0 Nm  O

 /1-2! K @ Nl  O {(_>,- d /1-2!3 y!/+P-@ #6b1o- 4I-E, C/]&! '0-12,- -#}@

 u,%- h0/&- z512? DOAT!@ `G#+P-@ 3;/0P-@ D/((],-@ K @,A 4'?- 2I@

 z512? J/( d '!2>%P- J@= FOr,- 9! '0(| d '#q/) '("-2(! '(]&! '0-12)

?/!E#+P-@ u,%- h0/&- a/+,- {(#+%,- d '( K1/(%f- U /A5*!W ucZ Nm  O /1-2!

'(!EAN '5E"/qK  1/(%f- U /("/^5*) d@ N`  O '(!EAN /1-2! K U Q/)/(,- d@

 1/(%f- Nl  O '(!EAN /1-2! 3 /G; B%0-1= d `?-=W 7N/',- a2$%0-@ g '"/'%08-

 '(]&P- K '(_$T,- '#)/>P- 'I/^)@3  -12,- '5/b" d@ 3H/%" `) '"1/>! -#G| '0

 7(N 9! /A5*!W d '(?/!E#+P- {(#+? vE%&P Y[-@ sEc? /b(Z `'? '+)1o- J@2,-

 '!2>P- D/!2,-@ '>5*^,- K {(#+? vE%&! `) #t'$ #EHZ Q/0; QW `'? /G$

 FOr,- '"1/>P- J@= '(>)@ '5=E+&,- '()*+,- 'A#GP- d '(?/!E#+P- 30-12,- '5/b" d@ '

 4)1o- J@2,- 9! y$ 3H/%" -!2$%0- K '^, 1E_? 4[@ d /b0() '"1/>P- 3H/%"@

 '5=E+&,- '()*+,- 'A#GP- d a/+,- {(#+%,- /1-2! d '(?/!E#+P- {(#+%, '(0i@3  

7%2& *UT-"% A  =!!; 8 b "  
 Q-E0+) 0D/0'#, '()n,- D/(#$ D/',/^, uG(#+%,- u,%- h0/]#, mn>! 1*>! {(G_?k3  

   D/(#$ D/',/^, uG(#+%,- u,%- h0/]#, mn>! 1*>! {(G_? =5 '0-12,- -Z2;

 h0/&- a-2$%0- 2#| 9b?-12I '(G0?@ KC/G(#0 C/5E)*? C-=-2|5 9;=-2|< D/0'#, '()n,-

 ybP- y!/A%,- M>]%5 2%N 9b?/__Z \O%f- 2#| uG(#+%,- �IEP- '!2, u,%-

&P- D/G#+! 6(bH%) h0/0P- '(?/!E#+P- *_| d {(#+%#, #252K- D/'#^%P- 'b1-EP y'>%

u#G+,- 9b#'>%&! d {D0! yAT) B!-2$%0- 9! R9AG%5 2%N@3  

 \-2;o/) 'GH/I 252J U  7(N B%0-1= d uc8E,- 3b0P- 7N/',- a2$%0-@ 

-#} g \-2;o- =5 /b#(_c? U +,-@ K'(|E0,- \-2;o- {q K'!/+,- \-2;o-
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#&,- '($E N '("-21E,-@ '($*]&c0,-@ '(Z*+P- O �(0_? h&NkaE#) 3 k  U /G$

 D-2N@ 4)1W DEN D-2N@ yAB d K'(#G+,-@ '5*D0,- vE%F- D-=*cw 'GH/I 252J

u#G+,- vE%F- D-=*cP v*fW D-2N@ 4)1W @,?$@ L*D0,- vE%F- D-=*cP 3 4!

 '+('^, #/|-*! '(#G+,- h"-EK- 2#| 6($n,- d u,%- h0/&- D/!-2$%0- z512?

'(#G| #=/! /bc8E) {(#+%,- 3 -#} K{(#+%,- D/(0>?@ yH/0E,/) 'GH/I 252J U -?$@

 D/c8-EP- N '(0/0o- '(0',-@ '('^,-@ '!/+,- Ou,%- h0/&- yG+P 3 252J U /G$

y!/$ u0-1= a/| E;@ K'0-12#, aLO,- 9!6,- 3 %,- h(,/0W 252J U -?$@{5E>  

D/112,- 45LE?@ Ku#G+,- h"/K-@ L*D0,- h"/K- {5E>? h(,/0W -#} KB?-@=W@ 3  

 2#| mn>P- 1*>P- D-=*c! #1/G%0- }*| U@Nll O d `__$%P- 9! C/GAx

D8/( gz512%,- s*i@ 3;/0P- K{(#+%,- D/(0>?@ yH/0@  {D"@ u,%- h0/&- K

#| \*+%#, '()n,- D/(#A) D/!E#+P-uG(#+%,- u,%- h0/&- !E[E! JEN {bH-1T 2 3 9!@

`%c#%P `%>5*^) uH/_N<- y(#]%,- :-*15 U {q g D/)/H%0- 1-*A? 4/&N M5*i 9|

!/\<- '11= 4/&N M5*i 9|@ K.0E%P-@ '5EVP- /b'&"@ `GAF-3  

 ^7/Y% A7%2& 9:=;>? b "  
 Q-E0+) g%,- d h0/&-@ D/!E#+P- '(0>? a-2$%0-3(#,- J@2) u0/0o- {(#+3  

 3(#,- J@= d h0/&-@ D/!E#+P- '(0>? 4I-@ "($T? =5 '0-12,- >?; -Z2;

u)*+,- K D/!E#+P- '(0>? a-2$%0- '(G;W v2! 2#| ')/1<- '0-12,- >?; -,@/N 2I@

{(#+%,- d h0/&-@ K '(?/!E#+P- 7(N 9! {(#+%,- 4I-@ "($T? =5 '0-12,- -I*^? {q

/&-@ /b!-2$%0- '11=@ ')E#^P- 3!-],-@ #6b1o- *ZE? v2!@ u)*+,- 3(#,- J@= d h0

{(#+%,- d h0/&- �( E? a/!W �>? +,- D/)E+_,-@3 '0-12,- >?; d 4'%P- 3b0P- /!W

uc8E,- 3b0P- EbZ K@ `%"/'%0- 45LE%) 7N/',- a/I 2I 95*52P/) '8/f /G;-2N5

 '(?/!E#+P- 9| `,EV&P-3(#,- J@2) \1/+P-@ '()n,- D-1-L@ d h0/&-@ K v*fo- /!W

''0/0P- '(H/_N<- h(,/0o- 7N/',- a-2$%0-@ {(#+%,- L*52w '8/f ubZ3  
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#1 6SC dcf"% %:? \ #S0") |q/Q"% ) ."% ks#Q,"% W?& #1&  6X?ul  

- ,- d h0/&- a-2$%0- JEN '!2>%P- '()*.,- J@2,- 4I-@ '0-1= 20| QW 21@ {(#+%

 .^,- >?; QW@ '(?/!E#+P- J/( d '8/f C/^^f -+[@ '()*.,- J@2,- {D+!

'0(+! #1-=5 @W #1-LE,- vE%&! 2#| z(,@ ',@2,- vE%&! 2#| -"/$ K D281 2I@

}*.,- -?V '!LO,- D/("-6(P- K #6b1o- `!E%, '#!/B -"/$ .^,- QW /G$

`G#+P-@ 95*52P-@ `c EP- h512?@`Z*TP-@  K'(G(#+%,- 3!-],- 9/%"5@ K QW /G$

/bG;W #tr$ D8/( d U h0/&- a-2$%0-g  

X3  h0/&- #2|/&w {(#+%,-NComputer Assisted InstructionO 3  

S3  h0/&- #1-=a) {(#+%,-NComputer Managed InstructionO3 

l3 #=2+%! 1=/_! 9! h0/&- a-2$%0/) D/!E#+P- 2#| JE_&-3  

- \ Q5h0/&-@ '(?/!E#+P- d '8/f .^f /b52, u)*+,- 3(#,- J@= 4( K 6$n?@

'(I1E,- ''%AP- 9! C82) {#+%,- 1=/_! 6$*! y'? d .^,- >?; {;W K /G$

'5E)n,- '(#G+,- d Bc( E?@ h0/&- `!E? .^,- >?; yGT? K >?; ">05 B"W 85

/b0() /G(Z y!/A%,- .^,- K 7(N5 Q/0; Q6 /(NW C/"6  2#| \*T? #1-=5 9! *r$W

.^,- @#? `) C/"/(NW y!/A%,- a2| =5 v=W L?,- *!o- 3!-],-@ .^,- >?; K

 '5E"/r,- '#N*P- 9! DW2) LW '(,L/0? '>5*^) DW2) .^,- >?; QW /G$N '8/f@

3;/0P/) "%o /G(Z Ov*fo- yN-*P- d h0/&-@ '(?/!E#+P- {(G+? W2) {q3  

U^% A7%2& */u  9:=: >?b "  
 Q-E0+) k =-2|<- 3!/"*) 9G[ '(G(#+%,- D/((],- {5E>? D-1/b! '(G0%, mn>! 1*>!

 D/0'#, '()n,- D/(#$ d 'G#+G#, ybP- 3 k  

=5 '0-12,- -Z2;  '(#$ d 'G#+G#, u#'>%&P- ybP- =-2|<- 1/i5 d 1*>! :/0)

-@ \1/+P- D/',/^,- 4/&$a) M#+%5 '()n,- t5/+!@ '(G(#+%,- D/((],/) '>#+%P- D-1/bP

 /b;E>? K5 /! 9GX%5 u?E g '(#(_c%,-@ '!/+,- \-2;o-_  '(|*c,-@ '&(H*,- D/|E[EP-



  

   
 

3-

 1*>P- vE%x yAT? +,-_  1*>P- {52>%, ''0/0P- D/(H(?-n08-_  D/(H(?-n08-

 1*>P- {5E>%, ''0/0P-3  

P- B%0-1= d 7N/',- a2$%0- uc8E,- 3b0 KG%|- 7(N #1@/F- '>5*i 2#| 2

 ')E%AP- k uc,= '>5*i k D/"/(',- 4(\@ y(#]%#, ''0/0! '>5*^$ 1*>P- :/0', '!LO,-

 D/"/(',- >?; JEN `__$%P- :-],- 9! '|EG( s/c?- u,5 JE8E,- ',@/x@

 D/!E#+P-@ K/$ 1E_? 4[@ /VOf 9! U D/>#N FOq JOf 9! @,A@ 1*>G#, y!

 s*i J/( 9! `_%P :-]f '|EG( 9! {D0! h(?*?@ 3H/%0#, M(I= y(#J 2+) mn>P-

 D/!E#+P- {D"@ u,%- h0/&- J/(@ {(#+%,- D/(0>?@ yH/0E,-@ z512%,-3 4I-E) NSU  O

 '0-12,- '0(| -E#r! 'A#GP- yf-= 9! #t'f@ C-t'f 3  

U 7(N 1*>G#, '!/+,- \-2;o- 252J  4[@ +,- '(#N*P- \-2;o- /b0! ->%B- +,-

uG#+,- /;-E%x /V  K M(>J u,/%,/)@ 'Nn>P- {5E>%,-@ z512%,- D/(H(?-n0- @,?$@

 '0-12,- >?; 9! #E1*P- '5/.,- K L?,- u0-12,- 1*>G#, '(#(_c%,- '(0',- RO$%0- u;@

1/i5 9G[ '(G(#+%,- D/((],- {5E>? D-1/b! '(G0%, \2b5  d 'G#+G#, ybP- =-2|<-

 D/0'#, '()n,- D/(#$3  

 *2M+,^% A7%2&  =!!F  8 " b  

 Q-E0+) k u,%- h0/&- 3b0! \-2;W M(>J d '(#|/c? #=2+%! .H/0@ 3!/"*) '(#|/Z

 '5=-2|<- '#N*P- ?(!O%,3 k  

 -Z2;=5 '0-12,-  �_,- 4Oi #2|/&P '(#|/c? #=2+%! .H/0@ 3!/"*) =-2|5

- '.,@ -"n"<- D-1/b! M+) 4/&%$- 2#| L=-2|<- u"/r,HTML  3 :-1% C/>Z@ @,A@

&- aE#|@ '()n,- d `__$%P- u,%- h0/ 3=5 '0-12,- -Z2; /G$  2#| \*+%,-

 'IO+,- !E" 2#|@ v1/bP- :-=o- 2#|@ d*+P- y(_]%,- 2#| 3!/"],- @,A '(#|/Z

d*+P- y(_]%,- `) '(i/'?18-  '.,@ -"n"<- D/|E[E! M+) d  v1/bP- :-=o-@

HTML   '0-12,- '0(| L2,3 7]',- 3;/0! 9! `Hb0! B%0-1= d 7N/',- a2$%0-@

 /G; uG#+,- g-=5 y8E%#, u#(#]%,- uc8E,- 3b0P  'A'B 4! y!/+%,- D-1/b! M+)

 '.,@ -"n"<-HTML o- y(#J@ L=-2|<- u"/r,- �_,- 4Oi L2,D/()=  '^'?*P-



  

   
 

3.

 '0-12,- J/Hw d*+P- y(_]%,- 2#| '((],- '(#|/Z 9! M>]%#, (5*H%,- 3b0P-@

 '.,@ -"n"<- 4! y!/+%,- D-1/b! M+', u#G+,- :-=o-@HTML  L?,-@ '0-12,- '0(| L2,

 9! -"EA? Nle  O L=-2|<- u"/r,- �_,- 4Oi 9! C/',/i N F/"5@ 1E$A O  3  

-=W 7N/',- a2$%0-@/G; B%0-1= d Q/? g d '0GX%P- D/!E#+P- JEN u#(_]%,- 1/'%f8-

 u,%- h0/&- 3b0! K -"n"<- 4! y!/+%,- D-1/bP L1/bP- :-=o- 'DNO! 'I/^)@3   

  N% /c,"% ^[( A7%2'"% ks#QJ BJ#}MX 6l  

- ) '(G0? d '(#|/c%,- #=2+%P- .H/0E,- '(0>? a-2$%0/) z512%,- 4E#0W '(#|/Z M+

 '.,@ -"n"</) '^'?*P- D-1/bP-@ \1/+P-HTML 3 

-  vE%&! 20| '(H/_N5 ',8= D-A s@*Z 21E? NYtYX O 1/'%f- D/11= u^0E%! `)

 u#'>,- d*+P- y(_]%,- hL2+',- M('^%,- -/_, '0-12,- '0(| L2, L2+',-3 

-  vE%&! 20| '(H/_N5 ',8= D-A s@*Z 21E? NYtYX O D/11= u^0E%! `) 'I/^)

 '(#'>,- L1/bP- :-=o- 'DNO! hL2+',- M('^%,- -/_, '0-12,- '0(| L2, '52+',-3 

-  L1/bP- :-=o- 'I/^)@ u#(_]%,- 1/'%f8- D/11= u^0E%! `) '(i/'?1- 'IO| 21E?

 L2+',- M('^%,- d '0-12,- '0(| L2,3  

 i% #$( A7%2&  =!!F  8b "  

  Q-E0+) k- h0/&- #=/! '(*) a-2$%0/) uH-2%)8- 4)-*,- �_,- 2#| #1*>P- u,%

 u#G+,- :-=o- vE%&! 4Z*, *?E('GA,-3 k  

=5 '0-12,- -Z2;  uH-2%)8- 4)-*,- �_,- ?(!O? :-=W d 1E_>,- h"-E1 252J

 u,%- h0/&- 4! {b#!/+? 20| d*+P-@ L1/bP- h"/H#, K #=2+%! .H/0@ 3!-*) =-2|5@

,- h"-E1 'K/+P {b52, 1E_>3 ',- a2$%0-@ (5*H%,- 3b0P- B%0-1= d 7N/ 3  

  2%)8- 4)-*,- �_,- ?(!O? 9! '(H-ET| '0(| 9! '0-12,- '0(| -"EA?@ U 7(N uH-

=5 '0-12,- '0(| {&>? '^)/[@ '('5*< `%|EG( 3  
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N% /c,"% ^[( A7%2'"% ks#QJ R/#yMX 6l   

- %! `) '(H/_N5 ',8= D-A s@*Z 21E? 4O^, u0-12,- y(_]%,- D/11= D/^0E

 d*+P- h"/H#, u#(_]%,- 1/'%f8- d '^)/X,- '|EGS-@ '('5*H%,- '|EGS-

 '('5*H%,- '|EGS- -/_,3 

-  '('5*H%,- '|EGS- 4Oi D/11= D/^0E%! `) '(H/_N5 ',8= D-A s@*Z 21E?

- '|EGS- -/_, L1/bP- h"/K- d '^)/X,- '|EGS-@ 'I/^') C/0/>! '('5*H%,

 }*.,- -?V D2|W +,- 'DNOP-  3  

 IUEY% A7%2&  =!!F  8b "  

 Q-E0+) k '5=-2|<- '#N*P- ?(!O%, *?E('GA,- #=/! d u"@nA,5 1*>P mn>! 3!/"*)

 '("@nA,<- '012P- D/'#^%! :E[ d k  

 =5 '0-12,- -Z2; 7(N=/! d u"@nA,5 1*>P 9AEj {52>? 2G%+5 *?E('GA,- #

B 2#| -"n"<- 'A' K =5 JE8E,- y1W 9!  *?E('GA,- #=/! D-1*>! *5E^%, D-*B6!

 '(G(#+%,- D/;/<8-@ '|1/&%P- '(1E,E0A%,- D-1E^%,- :E[ d '5=-2|<- '#N*G#,

a/D" M('^%, 'r52&-  '("@nA,<- '012P- 3=5 'Z/[5  1*>P- -?; yr! '(,/+Z@ *qW 'Z*+!

- 4O^,- v2, L1/bP- :-=o- vE%&!@ u0-12,- y(_]%,- u0-12,3  '0-12,- D*_%I- 2I@

 u;@ #6(K- 'DZ/]w '5=-2|<- /1-2P- v2N5 9! 4O^,- 9! '0(| 2#| k 1-= '012!

 '()n,- k -"n"<- 'A'T) '#_%!@ u,%- h0/&/) '8/f y!/+w #6bS-@ K a2$%0-@

 d (5*H%,- 3b0P- 7N/',- 2#| u"@nA,<- 1*>G#, h5*H%,- *_%I- 7(N B%0-1=

 2#| a2>P-@ L=-2|<- 7,/r,- �_#, *?E('GA,- #=/P mn>P- 3!/"],- 9! `?2N@

 '0-12,- '0(| yr; L?,- y_c#, -"n"<- 'A'B3  

  /c,"% ^[( A7%2'"% ks#QJ R/#y '1M 6XN% l  

- i D/11= .0E%! `) '(H/_N5 ',8= D-A s@*Z =E1@ d '('5*H%,- '|EGS- 4O

 ',8= vE%&! 20| u#(_]%,- 1/'%fO, L2+',-@ u#'>,- M('^%,- NYtY` O @,A@

 L2+',- M('^%,- -/_,3 
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-  d '('5*H%,- '|EGS- 4Oi D/11= .0E%! `) '(H/_N5 ',8= D-A s@*Z =E1@

 ',8= vE%&! 20| :-=o- vE%&! 1/'%f8 L2+',-@ u#'>,- M('^%,- NYtY` O @,A@

L2+',- M('^%,- -/_, 3 

-  y(_]%,- #=/5L d mn>P- u"@nA,<- 1*>G#, '(,/+Z 21E? K D-1/bP- '(G0? d@

 '('5*H%,- '|EGS- 4Oi v2, 3 

 61/7& A7%2&  =!!>  8b "  
 Q-E0+) k D-]f :E[ d u0/0o- {(#+%,- 9! =@o- '>#&- d D/'0/&- �( E?

 '('01o- J@2,- M+) k3  

=5 '0-12,- -Z2;  'H(%0$ /b(#+c?@ #252K- h(,/0o-@ 'GD"o- 2#| \*+%,-

 {(#+%,- d u,%- h0/&- J/f=< K u,%- h0/&- �( E%, u#+c,- 4I-E,- 2#| \EIE,-@

 J@2,- M+)@ *_! d u0/0o- {(#+%,- 9! =@o- '>#&- /1-2! d uG(#+%,- 3!/"],- d

 '('01o- K=5 -Z2; /G$  �( E%,- Q@= JEJ +,- D/IE+P-@ DOATP- 2#| \*+%,-

 /1-2P- @#? d u,%- h0/&- a-2$%08 yr!o- K �( E? '(c(A, mn>! 1E_? 4[@@

 *_w u0/0o- {(#+%,- 9! =@o- '>#&- /1-2! d uG(#+%,- 3!/"],- d u,%- h0/&-

/w '('01o- J@2,- M+) D-]f 9! #=/c%08- :E[ d  /1-2P- @#? \@* @ Mc%5 3

 \-2;W M(>]%, u#(#]%,- uc8E,- B#f2w Q1/>P- 3b0P- B%0-1= d 7N/',- a2$%0-@

 B%0-1= K 41-*P- JOf 9! '('01o- J@2,- M+)@ *_! 9| D/!E#+P- 4\ U 7(N

 '>)/&,- D/0-12,-@ FE]',-@ '('01o-@ '()*+,-b  

  A7%2'"% BSQJ%M)@ #Q,"% 31 A(/Tw #ST?& 31 ksl  

X j  h0/&- a-2$%0- 9! \2V- 252J@ '(H-2%)8- '#N*P- \-2;W y52+? #1@*[

 '#N*P- >?; d u,%-3 

S j  '(]P- '(0-12,- 3;/0P- {(G_?@ 4[@ d '()n,- :-]f Q-nB- #1@*[3 
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l j  u,%- h0/]#, '#!/A%! y!/+w /1-2P- 6(b< K 'N/?< u0-12,- J@2K- y52+?@

EiW D-nZ h0/&- 4! y!/+%,- D-1/b! 4/&%$- 4O^#, Y(%5 /w /b!-2$%08 J

 u,%-3 

m j  /(1E,E0A? 4! y!/+%,- D-1/b! {b)/&$a) y'>%&G#, 4O^,- =-2|5 #1@*[

 'r52&- D/!E#+P- K u,%- h0/&- a-2$%0- 2#| *._,- ?0! 4O^,- 25E+?@3 

` j &512?@ /b%(*) {%(, '(0-12,- /0H;/0! d *D0,- #=/|5 u,%- h0/&- '^0-E) /b3 

e j  vE%x d D/!E#+P- /(1E,E0A? J/( d 'r52&- '(1E,E0A%,- D-t.%P- `GX?

 '(0-12,- 3;/0P-@ D-1*>P- 3  

 MG=<%  A7%2& 9:=8>?"  b  

 Q-E0+) k 9! '^0E%P- '#N*P- 3;/0! d h0/&- J/f=5 !@*T! \-2;W M(>J v2!

 `Z*TP-@ 95*52P- *D" 'b1@ `G#+P-@ 3k  

Z2;- ,- '0-12 d h0/&- J/f=5 !@*T! \-2;W M(>J v2! 2#| \*+%,- =5

 '()n,- #1-L@ 9| 1=/_,- uG(D0%,- y(,2,- d D=2N +,- '^0E%P- '#N*P- 3;/0!

{(#+%,-@ 3 h0/&- E;@ 8W '(G;o- 9! vE%&! 2#| C8/( B,@/0? =5 7]',- '(G;W =E+?@

/( d B?/!-2$%0-@'(0-12,- 3;/0P- J K {5E>%,-@ '+1-*G#, 4Xo : !@*TP- -?; QW@

B%5-2) ?0! Kuc8E,- 3b0P- 7N/',- a2$%0- 2I@ K '0(| 2#| :/%c%08- M('^? U 7(N

 -#} +,- 7]',-N``Y O@ C/G#+!NSU O @ '012! *52!NXS OC/5E)*? C/Z*T! K D1/BW@

- M(>J =5 7N/',- /b(#| y_N +,- 3H/%0,- u,%- h0/&- '(!W E]w '>#+%P- \-2;o

4O^,-@ `G#+P- v2, K'r52&- D/(0>%,- 4! y!/+%,- 2#| 1=/I y(1 =-2|5@ K #2|/&!@

 #t'$ '112) LE)n,-@ uG#+,- >-E%&!@ B?-A *5E^? 2#| {#+P- K /G$  =5 C/X5W D1/BW

&- a-2$%0/) z512%,- h(,/0W *5E^%) '>#+%P- \-2;o- M(>Ju,%- h0/ K 'N/?5@

#=2+%! h(,/0W@ s*^) {#+%#, h,/^#, '8*c,- K yf-= '(#|/c? '(G(#+? 'V() =-2|5@

'012P- K ''112) v*fo- 4G%S- D/|/^I 4(\ 4! y!/A%#, '(G(#+%,- '(#G+,- *5E^?@

'^0E%! K!@*TP- D/(,% '0(+,- =-*ZW '01/Gw M#+%P- h"/K- 2#|@ K =5 3H/%0,- D1/BW

) '>#+%P- D/(,%- -2| /G(Z '^0E%! ''112) !@*TP- D/(,% '0(+,- =-*ZW 4(\ '01/
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 `#!/+#, D/|/G%1- 2>|@ !@*TP- 9| '][-@ #*AZ `G#+P- :/^|a) '012P- a/(>)

'(,%- >?V 'Xc$0! '01/) =5 3H/%0,- D1/BW 7(N !@*TP- t0 '+)/%P K M#+%5 /G(Z@

&%,-@ D/"/A!<- *ZE%)y!/+G#, #t'$ '112) *Z-E%,- =5 3H/%0,- D1/BW DO(b K d@

 '00>P- !@*TP- {5E>? D-@=W *ZE?@ '('512%,- 3!-],- *ZE? 'Xc$0! '112)@ y)/>P-

 uG(#+%,- vE%&P-@ #],- D/5E%&P C/>Z@ '(H/_N5 ',8= D-A s@*Z 9| 3H/%0,- -cT$@

LE)n,- y(;E%,-@ '0(+,- =-*Zo3  

"% A7%2& *+,-  =!!88 " b  

 Q-E0+) k`G#+P- D/(#A, {(#+%,- d -"n"<- D/!-2$%08 mn>! 1*>!  'b1@ 9!

z512%,- 'V(; :/X|W *D"3 k  

 -Z2; `G#+P- D/(#A, {(#+%,- d -"n"<- D/!-2$%08 1*>! 4[E, '0-12,-

1*>P- -?; D/"EA! d z512%,- 'V(; :/X|W *D" 'b1@ 2#| \*+%,-@N\-2;o-  '!/+,-

1*>G#,  K1*>P- vE%F ''0/0P- D/|E[EP- K1*>G#, ''0/0P- z512%,- D/(H(?-n0- K

1*>G#, ''0/0P- {5E>%,- h(,/0W3O  

u#(#]%,- uc8E,- 3b0P- 7N/',- a2$%0-@ K a/I B"/'%0- '0-12,- #-=W -"/$ 2I@

/b?/'q@ /bI28 9! 2$E?@ /;=-2|a) 7N/',- 3/X|W 9! '0(| 2#| ->'i@ 'V(; :

t%&1/P- @W >-1E%$2,- '11= '#~ 9! z512%,- Ka/&IW d g{(#+%,- D/(0>? K 3;/0P-@

z512%,- s*i@ Ku,%- h0/&-@ K`G#+P- D/(#$ d K'0(+,- {HN ,#'ZNXkl OC-EX| K

%- '(H/_N<- h(,/0o- -!2$%0-@(?'  g  

QE0t) i/'?1- y!/+! K)/'"@*$ /c,W ',=/+!@ K-@ D-1-*A%,-P-@ '5EVP- h&0, D/^0E%

'()/&&- K 1/'%f-@ N D O 95/'%,- y(#J@ 3   

N% ks#Q,"% @) A7%2'"% B[q/X A7%2'"% ks#QJ |0[- '-4M0XA l  
X3 `G#+P- D/(#A, {(#+%,- d -"n"<- D/!-2$%08 1*>! 4[@ U K D=2N B,Of 9!@

'!/+,- \-2;o-K vE%F- D/|E[E!@  K  512C%,- D/(H(?-nC0-@z K   {5EC>%,- h(,/C0W@
1*>G#, ''0/0P-3  
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S3  J@o- 1EF- y_NN1*>G#, '!/+,- \-2;o- O    BC%G(I u)/C&N .C0E%! 2#|Nmteg O  9C!
` K      C-2C1 #t'C$ 1ECF- -?C; 2C#| 'C0(+,- =-*ZW '>Z-E! '11= QW 2#| @,A J25@ K  /C)

mn>P- 1*>G#, \-2;o- >?; ''0/0! 2#| J253 

l3  u"/r,- 1EF- y_NN D/|E[EP-1*>P- vE%F ''0/0P- O    BC%G(I u)/C&N .C0E%! 2#|
Nmteg O 9!` K       #t'C$ 1ECF- -?C; 2C#| 'C0(+,- =-*CZW '>Z-E! '11= QW 2#| @,A J25@

mn>P- 1*>G#, D/|E[EP- >?; ''0/0! 2#| J25 /) C-213 

m3  7,/r,- 1EF- y_NN   1*C>G#, ''C0/0P- z512C%,- D/(H(?-n0- O    u)/C&N .C0E%! 2C#|
 B%G(INmt`k O 9!` K          1ECF- -?C; 2C#| 'C0(+,- =-*CZW 'C>Z-E! 'C11= QW 2C#| @C,A J25@

C-21 #t'$ KD/(H(?-n08- >?; ''0/0! 2#| J25 /) 

`3    4C)-*,- 1ECF- y_NN    1*C>G#, ''C0/0P- {5EC>%,- h(,/C0W O     BC%G(I u)/C&N .C0E%! 2C#|
Nmt`U O 9!` K      1ECF- -?C; 2C#| 'C0(+,- =-*CZW 'C>Z-E! '11= QW 2#| -?; J25@   #t'C$

C-21 K1*>P- -?; {5E>%, ''0/0! h(,/0o- >?; QW 2#| J25 /)3 

e3         1*C>P- D/C"EA! JECN 'C0(+,- =-*CZW D/)/H%C0- d '(H/C_N5 ',8= D-A s@*Z 21E? 8
 mn>P-N  1*C>G#, 'C!/+,- \-2;o- K    1*C>P- vEC%F ''C0/0P- D/|EC[EP- K  D/(H(?-nC0-

  1*CC>G#, ''CC0/0P- z512CC%,- O t.%CCP v6CC+?g yCC;6P- K"CC_$%,-@ K  d #]CC,- D-E0CC0@
{(#+%,- Ku,%- h0/&- 4! y!/+%,- d #],- vE%&!@3 

g3       {5ECC>%,- h(,/CC0W JECCN 'CC0(+,- =-*CCZW D/)/H%CC0- d '(H/CC_N5 'CC,8= D-A s@*CCZ 2CC1E?
y;6P- t.%P v6+? 1*>G#, ''0/0P- K  'C,8= vE%&! 20| >-1E%$2,- {b#;6! 9! -/_,

NYtY`3O 
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_ '"% A0f,ya% R#7%2b  
 Umu'[0pu& A7%2&Dafeldecker 1987  b  

 Q-E0+)k z!/,- �_,- 4Oi {(#+%, '5*?E('GA,- 'Z/>r,- d 3!/"*) k  

=5 '0-12,- -Z2;  �_,- 4Oi {(#+%, '5*?E('GA,- 'Z/>r,- d 3!/"*) *5E^?

8@ d '0-12,- -5*1W@ '5*?E('GA,- 'Z/>r,- D/5E%&P 2"=o- 2&- z!/,- -251E#Z '5

 /A5*!W d K 2#| yG%B- 7(G 3!/"],- 1Ei 2I@g   

-  uH-2%)8- z!/,-@ 4)-*,- �_#, '5*?E('GA,- 'Z/>r#, =-E!3 

-   `G#+P- '!2, =-E! 9/%"5 3=-EP- .)*5 {#+G#, y(,= =-2|5 U 7(N 

-  u>^0! 4)/%? d BGD05@ '5*?E('GA,- 'Z/>r#, 2"=o- 2&/) '^T"o-@ 3 

 U /G${#+P- y(,= d #=E1EP- =-EP-@ '^T"o- JOf 9! 4O^#, h(%$ =-2|5 C/X5W 3

 9| MH/>N@ M_#,-@ ">#, '#)/I D/]c8@ '^T"W s-1@W 2#| h(%A,- -?; vE%_@

 u,/%,- E]0,- 2#| '0-12,- D:/1@  *?E('GA,-g_   

],- M('^%) -E!/I ''#^%P- D/5E%&G#, 2"=o- 2&- QEG#+P- =2N QW 2+'Z yf-=  3!/"

 u0-12,- y_c,-  3!/"*) z512? ')*H%,- >?; {b(#| M'i 95?,- `G#+P- 9! h#i@

 #2P C/(|E'0W `?*! 2"=W 2G '5*?E('GA,- 'Z/>r,-lY  #2N-E,- #*P- d '>(I=3  

 QW '0-12,- 3H/%" D*b W 2I@ N``  O',/iC/  9! NXkX  O L2+',- 1/'%f8- -E^Z 2I

 '112) m/H0)kY +Z *r$E K {b(#| M'i 95?,- `G#+P- 2#| tqE%,- -?; *b  2I@

 *?E('GA,- 9| {b?/!E#+! D=-L 7(N 3!/"],-3  

 `#0J%& Bu%/? A7%2&White Daniel 1993  b  

 Q-E0+)k '#N*P- d 4E0/&- 3b0! JOf 9! u,%- h0/]#, 4O^,- a-2$%0- *5E^?

 '^0E%P-3 k  ?(!O? 4/&$5 =5 '0-12,- -Z2;  d #:/cA,- D-1/b! '^0E%P- '#N*P-

3b0! JOf 9! u,%- h0/&- a-2$%0-  y>?3  @ QW d  '0-12,- '#AT! 7N/',- ",

 =-EP/) *?E('GA,- JE_Z d QEG#+%5 /! .)1 d QE#Tc5 '^0E%P- /1-2P- 4Oi

u012P- 3b0P- d v*fo- 3 a2| 20+w {#+%,- *qW J/>%"- 9! #=/c%08- 3  
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5@ h0/&- 9| '(0/0o- D/!E#+P- {b_>0? 95?,- `G#+P- QW v*5 B"E) 7N/',- �(X

B!-2$%0- 2#| QE+HT5 8 u,%-3  '!2,- :/0qW `G#+! 9! '0-12,- '0(| -"EA?@

'^0E%P- '#N*P/) 4Oi@3  =5 QEG%05 z512%,- 'V(; :/X|o Q/('%0-  '0-12,- -0GX?

 '(0>%,- '()n,- KOi D-1/'%f-@'52+) 4 K .H-*fu,%- h0/&- yG+! @5*]%, 'Nn>! 

y>? 3b0!@ '!2,- :/0qW h512%#, J/G|W J@-21@3    

N% /c,"% ^[( 6J%'01 !u2'X W0TEQ4 de#f"% 8#1M 6Xl  

X3 B(,5 JE8E,- yb0 Q/A! =5 u012P- h0/&- yG+! @5*J3  

S3 ('^?@ /(1E,E0A%,- h"-E1 �#%P d '!2,- :/0qW `G#+! h512?/b?/>3 

l3 '(Z/[5 D/'0/& Y0P- y(H&?3 

m3 '^0E%P- /1-2P/) y>%,- 3b0P- d *D0,- #=/|53 

`3 u,%- h0/&- yG+! yf-= Q-*Io- 9! '5=/B15@ '("@/+? D/|EG( 95EA?3  

N% ks#Q,"% @) de#f"% |q/X k1#Jb"% :0p,X '-4 M0XA l  

X3 `G#+P-@ 4O^,- M5*i 9| u,%- h0/&- yG+! a-2$%0- =-L ''&0) NlY3O+  

S3 '(0>%,- {b?-1/b! a-2$%0- =-L@ `)12%P- y'I 9! C/0&N 8/'>%0- h512%,- y'>%0-3 

l3  =5 y_? #:/cA,- D-1/b! d C/^0@ C82+! 4O^,- *b Wg`3+ 

 A7%2& 5 3uUO#} BuU4 5Brett Catherine 1993  b  
 Q-E0+) k '^0E%P- /1-2P- d J/_?8- D-1/b! `&]%, 3!/"*)3k  

 /1-2P- d D8/_?8- /(1E,E0A? z512%, 3!/"*) 4[E, '0-12,- >?; -Z2;

D/!E#+P- *_| D/1/(%N- '('#%, '(0-12,- 3;/0P- '#A(; #=/|5 1/i5 d @,A@ '^0E%P- 3

 C) 3!/"],- -?; un@NBBS O #2|/I =5 JE8E#, '!LO,- D-1/bP- 4O^,- z512%,

D/"/(',- 3^,- >?; QW 7N/',- v*5@ 'GbP- '(G(#+%,- s*^,- 9! '>5*i D]%|- '>5*

a/G%;8- 9! 4(Z1 vE%&! 2#|  /c]#, K ''0/0! 1*>P- \-2;W y+1 2#| yG+? /G0()

4O^,- 4(GK 20+! D-A@3   
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  `%|EG( 7N/',- a2$%0-@N'('5*< @ '^)/[ O 3!/"],- a2I@NBBSO  '|EGHG#,

- :-=W {((>%, D-1/'%f- a-2$%0-@ '('5*H%,- -][@W h,/^,- a2>? '^5*f@ 4O^,

 D/11= d '(H/_N5 ',8= D-A #=/5L =E1@ =5 D1/BW 7(N 3!/"],- m/7 3H/%0,-

 J/_?8- D-1/b! 1/'%f- d '('5*H%,- '|EGS- 3 1*>P- \-2;W QW -][@W /G$

3!/"],- -E>#? 95?,- 4O^,- 4(\ v2, ',Eb&) -#G%$- 3 J/G%$- U /G0()S` + .>Z

,/)`Z2b%&P- 4O^,- 3H/%0,- -][@W@ 3!/"],- -?; -E>#%5 : 95?,- 4O^#, ''&0 3

 4Oi 9! 2#|W h1E! >/<- {b52, QW `Z2b%&P- 4O^#, u?-?,- {((>%,- Y[@W@

 9! !E0,- -?; QW '(>(>N -E$1=W 4O^,- 9! tr$@ y>%,- {#+%,- EW v*fo- '|EGS-

$o- *qo- B, QEA5 \E0 {#+%,-CO'>%&! {bN/7 d ]3  

 /01M2 ./0y A7%2& gGeoff Romeo 1995   3  

 Q-E0+) k uH-2%)8- 3b0P-@ D/'0/&-3 k  

=5 '0-12,- -Z2;  D-:-*15 {bc, '>r,-@ 'Z*+P-@ #1/bP- L@A `G#+P- M5Ec?

  '(H-2%)8- '0-12,- JE_Z d u,%- h0/&- a-2$%0/) M#+%5 /G(Z {b?-]f@ {b&512?

J@ /b#5EJ@ /b0(& 3 {wG8 y!/A%! 3b0! ?(c0%, 'NE%c! '(Hb0! JOf 9! @,A@

 '(H-2%)8- '0-12,- JE_c, K  {#+%G$ yc^,- '+('i 2#| z(H1 yAT) 6$*?

 {#+%,-@ tAc%,- '(G0? d '0GX%P- D/(#G+,-@ K J/cio- tAc? =EI@ uI*5 uA,

 {bG#+?@ 3],- '|EG( 1/(%f- 2#| '0-12,- D6$1@ D/|E[E! 9| 7]'#, D/((

 y!/A%P- 3b0P- K 9! y$ :-=W@ '(+Z-= 2#| '(G(#+%,- '(H(?-n08- tqE? '0-1= C/X5W@

 ?(G#%,-@ {#+P- K '(,/+Z@ '(0bP- '(G0%,-@ D/((],- *5E^? 9! 'G#+%P- /@12,- @,?$@

  t.%#, '#(0E$ 7]',- #-=W 3  

%- E]0,- 2#| '0-12,- 3H/%" D:/1@ u?g    

-  4O^,- :-=o ''&0,/) g '(+Z-2,- d #t'$ #=/5L Q/0; -"/$ K d #=/5L C/X5W@

 '(0-12,- JE_c,- yf-= '^T"o- K u"@/+%,- yG+,- D/|EG( d ]$W '$1/T!@

 K '0=/&,-@ '&!/,-@ '+)-*,- yN-*P- '8/f /(#+,- yN-*P- d @,A@3 
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-  `G#+P- :-=o ''&0,/) gd #=/5L Q/0; -"/$ {bGbZ@ {bZ1/+!@ `G#+P- D-1/b! 

 '(0-12,- JE_c,- d u,%- h0/&- a-2$%0/) M#+%5 /G(Z K a-2$%0- =-L /G$

 u,%- h0/&- 1=/_! K #6b1o-@ D/((],- yr! D/|E[E! 'K/+! D=-L@ K

 u0-12,- y_c,- yf-= u,%- h0/]#, u#+c,- a-2$%08-@3 

-  #6b1p, ''&0,/) gNE,- MH/+,- Q/$ JE_c,- yf-= u,%- h0/&- a-2$%0- a/!W 2(

 u0-1= y_Z yA, 2N-@ u,T h0/N L/b1 =E1@ E; '(0-12,- K@W JO.%08- Q

 u,T h0/N L/b1 9! *r$W h#^%5 D/((],- '|EG( D/>('^%, y!/A,- N 9!m 

_ e  u0-1= y_Z yA, #6b1W3 O 

-  D/((]#, ''&0,/) g],- '(|E0) a/G%;8/) '0-12,- -8@W /b?=E1@ '(G(#+%,- D/((

+%,- '#N*P-@ 4O^#, /b%'0/0!@ '(G(#  3=5 /X5W '0-12,- -#8E?@  D-6() 9! QW

 u#5 /! u,%- h0/]#, y!/A%P- 3b0P- 1/(%f- @W y'? g '$1/TP/) 4O^#, m/G&,-

 3b0P- .(^Z d K 9! +,-@ {b#GT? +,- '^T"p, ''&0,/) D-1-*>,- A/Z-@

 /VOf {((>%,-@ y(#]%,-@ �I-EP- D-1-*>,- A/Z-@ DOATP- yN QE+(^%&5

 B?/(#G|@ tAc%,- D-1/b! *5E^?@ KB(Z '!2$%&P- D/(#G+,-@ {#+%,- d tAc%,-@  

 j[? A7%2& l(Halpin,1998)   

 Q-E0+) k /1-2P- uG#+! {(#+? d '56$*P- '^T"o- JOf 9! u,%- h0/&- 'Z*+!

 '(H-2%)8- k3  

 {(#+%,- d u,%- h0/&- a-2$%08 mn>! 1*>! =-2|5@ {(G_? =5 '0-12,- -Z2;

 =5 '()E0/&- {b?-1/b! y5E]%, '(H-2%)8- '#N*P- uG#+! =-2|< '()n,- D/(#$ 4O^,

 mn>P- 1*>P- D-=*c! -G&I 2I@ K{VE_Z '&(H1 a/&IW 'qOq  g  

X3 !2f 9! #=/c%08-@ -"n"<- 'A'B y(.T? #*B/'P- /b?/ N u"@nA,<- 25],- O 

S3  #6;/K- '(>('^%,- D/((],- M+) a-2$%0-@ y(.T? N D/G#A,- //+! O 

l3  u,%- h0/&- #2|/&w '(G(#+%,- D/((],- }*|@ y(.T?CAI  d /bG((>? {q

 #2(K- '(G(#+%,- D/((],- 9/%"5@ {(G_? t5/+! :E[ 3 
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 2#| M('^%,- U@Ngl OC/',/i ! '(H-2%)8- '#N*P- uG#+! =-2|< '()n,- '(#$ 4Oi 9

 d '>)/0 >]f {b52, 9) D/.#,- QE0Z@ '(|/G%1- D/0-1=@ aE#|@ D/([/51 "_Z

u,%- h0/&- y(.T? D/(0/0W 3(#(_J -1/'%f- 'rN/',- -GG8 2I@C/  '0(+, C/(#'I

 a/&IW 9! {&I yA, u,%- h0/&- d {b?1/b! {((>%, '0-12,- mn>P- 1*>P- D-=*c!

'0-12,- ')*< :-*15 y'I 3 z512%) a/I 7(N '()n,- '(#A) '0-12,- ')*< M('^? U@

 {#+! "_Z yA, `G#+! '+)1W mn>P- 1*>P- D-=*c! N D/0-1=@ aE#|@ D/([/51

 D/.#,- QE0Z@ '(|/G%1- O u,T h0/N "(_Z U 2I@ Ky!/$ u0-1= y_Z JOf

, -"n"</) y_%! '|/&,- =5 u,%- h0/&- ]%P y(.T? D/|/0 D2%!-@ h,/i yA

4O^,- z-*Z D/I@W \@*D, #/|-*! l:/&! '+0/%,- 3(#(_J C-1/'%f- 'rN/',- -GG8 2I@C/ 

 N C/(#'I6  C/52+) O'0(+,- 2#| ->'i 'DNO! 'I/^)@  3   

 '1M0XN% ks#Q,"% 3( A7%2'"% (:? RUp7& A l  

- %0- #1/b! ''&" !/c?1- 9! D/G#A,- //+! a-2$Ne` O + =5NkY O+')*H%,- 2+) 3 

-  9! u"@nA,<- 25],- y(.T? #1/b! ''&" !/c?1-NlX O+ =5NgS O+')*H%,- 2+) 3 

-  u,%- h0/&- #2|/&w {(#+%,- D/((*) {((>?@ }*|@ y(.T? #1/b! ''&" !/c?1-

CAI  9!NSl O+ =5Nel O+ ')*H%,- 2+) 3 

- :/%c%0- :-*15 20|  QW 21@ '0-12,- '0(+, h>+%,-N`e O 2I '0-12,- '0(| 9! /',/i

 '(H-2%)8- '#N*P- d `(0/0W `G#+! -E]'8W@ z512%,- d =@o- {b%00 -E#G$W

QW 21@@ Kh>+%,- :/%c%0- '#V0W 2#| C/+(\ -E)/1W 2I@  g 

- lX  */G#+!N`` O+#| #*! {(#+%,- d u,%- h0/&- D/>('^? -E#G+%0- 2I yIo- 2

 z512%,- d =@o- {b%00 JOf !E'0W y$ 3 

- S`  /G#+!Nm` O+y#| 7(N K{(#+%,- d u,%- h0/&- D/>('^? -E#G+%&5 : g  

 W j  NXU O QEIET%! {b"W 4! {b01-2! d '(,T D/'0/N =E1@ a2+) @,A C/G#+!

 d mn>P- 1*>G#, {b%0-1= 9! /;E'&%$- +,- '()E0/&- {b?-1/b! y5E]%,

nZ{VE_Z =5 =-2|<- # 3    
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 4 j  Ne O{V ''&0,/) C/>H/| -"/$ -IE,- =E(I QE) `G#+! 3  

 M/7&2#'u2 %2/" A7%2&Laura,A. Richardson 1999  b  
 Q-E0+) k D/!E#+P- 2#| JE_]#, '^0E%P- '012P- 'A'B D/(,/+c, yr!o- *5E^%,-

 9! uP/+,- vE%&P- 2#| y|/c%,-@ J/_?8- vE%&! `&J@ J/_?8- 2#| h512%,- JOf

 2+) 9|3 k  

 QE!2$%&5 8 '^0E%P- /1-2P- d `G#+P- '(',/~ QW d '0-12,- '#AT! "$#%?

'58E#, '(1E,E0A%,- D-1=/'P- 9! {~*,/) '(012P- '^T"o- d '012P/) -"n"<- 1=/_! 3

5 a-2$%08 952B*P- `G#+P- 9! 1=/$ `Af =5 '0-12,- \2b? @ -"n"<- D/("/A!

 t~ {#+%,- '^T"W d i-* 8-@ '$1/TP- d {;t~ #2|/&!@ CO!/$ C/!-2$%0-

'52(#>%,- K'r52N '(0>? 1=/_! @,A d `!2$%&!3 K 9| 1*>! {52>%) 7N/',- a/I 7(N

 2+) 9| {(#+%,-@ D/!E#+P- 2#| JE_&- '(c($@ {(#+%,- d u,%- h0/&- a-2$%0-

 C/b1@ D-1@=@B1E, 3 {;=2| ,#) `G#+P- 9! '|EG( 9! '0-12,- '0(| -"EA?@NX` O

C/G#+!3 `G#+P- 9! {;t~ h512%) QEG#+P- :86; aE>5@3  

  y>%,- y!/A%,-@ 1*>P- 3b0P-@ `G#+P- D/|O^%0-@ D/"/('%0- 7N/',- a2$%0-@

h512%,- h"/p 3 3@ =-*ZW 4(\ QW /;-=6! 3H/%" =5 7N/',- y8E? '0(+,-W C/!2>? -@*b 

 -"n"<- D-1/b! {#+? d C/0/>! K '0-12,- \-2;W 9! trA,- -E>>N@ K -&(, 9A,@

u"-2(P- h512%,- 9! '+IE%P- D/1*$P- 4(\ 3 M+) QW '>(>N =5 @,A 7N/',- @6+5@

 D-1/bP- 9! JE'>P- vE%&P- {b52, 9A5 : `G#+P-3  

%/u#{ A7%2&  Shayo ( 2000 )  b  
  Q-E0+) gu012P- 3b0P- d '(0>%,- 3!= JEN {(#+%,- uG#+! D-1E_?3  

 D-1E_? 'Z*+! /b%'~*) '0-12,- '#AT! D=2NN:-1T O /G(Z a/+,- {(#+%,- uG#+!

 '0-12,- -,/I 7(N '(012P- 3;/0P- d '(0>%,- 3!2) M#+%55 752N !O^%08 C/>Z@ B"

&- /b) *ZE%5 +,- /1-2P- d B"W 21@ 9! yIW QW |NO5 y!/$ yAT) u,%- h0/

&- QE!2$%&5 8 /1-2P- @#? d `G#+P- �_" '(G(#+%,- '(#G+,- d u,%- h0/ 3   
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 #6b1W@ D/((],/) /1-2P- {|2? '(#F- D/!EA&-@ u,-12c,- =/J8- QW /G$

u,%- h0/&- Kh"/K- -?; d /1-2P- D/("-6(! 256? \E0 -?,@ K&? -"/$@ D8�/

%- E]0,- 2#| '0-12,-?u g  

X j  u,%- h0/&- 3!2) M#+%5 /; a/+,- {(#+%,- uG#+! D-1E_? d #*q6P- y!-E+,- /!

u012P- 3b0P- d3 

S j  @W yG+,- "H/_f @W a/D0,- "H/_f @W =*c,- "H/_b =2J y!-E+,- >?; y;

 y!-E+,- >?; `) y|/c%,- "H/_f3 

l j - 3b0P- d '(0>%,- 3!= -A/P d #=/56,- J2+! QEA5 �($@ C/V(^) QEA5 u012P

/1-2P- d '(0>%,- d �(A%,-3 

 /b|EG( '0(| 9! '0-12,- D/"/() 4\ UNXSkY O  '>5*i a-2$%0/) 'G#+!@ C/G#+!

'(>'^,- '(H-ET+,- '0(+,- K 252J JOf 9! @,A@YNlYY O  9! '012!Nkll O  d '012!

2#| `|LE! '(G(#+%,- '>^0P-  NX`Y  O '(H-2%)- '012!NXYY  O '^0E%! '012! K @N`YO 

'5E"/q '012! 3  

 tT? 3H/%0,- {;W -"/$@ QW =5 {(#+%,- uG#+! D-1E_? 2#| tqE? /V +,- y!-E+,-

u; '012P- 3b0! d '(0>%,- 3!2) M#+%5 /G(Z a/+,-g  

X j=*c,- "H/_f3 S j a/D0,- "H/_f3 l j yG+,- J/( "H/_f3 

H(%0,-@(H/b0,- ''  u0-12,- 3b0P- d '(0>%,- 3!= *fE? d h'&,- QW =5 tT? '0-12#,

 =*c,- "H/_f 9! z(,N{#+P- OyG+,- '+('i @W D/((],- @WN'(G(#+%,- 'V(',- O @W

a/D0,- "H/_f Ky!-E+,- >?; `) y|/c%,- JOf 9! y) K 2#| 2$6? 'H(%0,- >?;@

 B0| ]+5 L?,- tqE%,- D/5*D"Nwt.%,- '!@/>3O  
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  |fJ A7%2&(Gambill,2001) b  
 Q-E0+) k -"n"<- a-2$%08 `G#+P- =-2|53 k  

 '()E0/&- '(0>%,- 9! #=/Z*, mn>! 1*>! =-2|5@ {(G_? =5 '0-12,- -Z2;_ 

'(G(#+? '#(0@ /bc8E)_  '()n,- D/(#$ 4O^, '!LO,- 'Z*+P-@ D-1/bP- 4/&%$- d

51=/I -E"EA(, {VE_Z d '()E0/&- '(0>%,- �( E? 2#| 9 3  

 oKVY% 2UVY% R%&Up1 BTr1 '1M Ar0s2 8#r1& AQ7  l  

X3 4E0/]#, '(0/0o- D/>('^%,- a-2$%0-3 

S3  {(#+%,- d /bc( E?@ #6;/K- '(>('^%,- D/((],- a-2$%0- N //+! 3!/"*)

'()E0/&- }@*+,- 3!/"*) KD/"/(',- 2|-EI 3!/"*) KD/G#A,- aE0*,- 3!/"*) K

'("/(',-3O 

l3  #=/! d /@1= {(G_%, "_$%,- h&N z512%,- d 4E0/&- a-2$%0-

u0-12,- y_c,- d /b[*|@ "_$%,-3 

m3  t5/+! :E[ d 4E0/&- #2|/&w '(G(#+%,- D/((],- {((>?@ }*|@ y(.T?

#2(K- '(G(#+%,- D/((],- 9/%"5@ {(G_?3 

`3 9! #=/c%08-@ -"n"<- a-2$%0-  #*B/'P- /b?/!2f N u"@nA,<- 25],- O 'Z*+P-@

2+) 9| J/_?8- =-E!@ D-@=E)3 

e3  A/Z-@ D/!E#+P- #1-=5@ D/"/(',- 4\@ DOATP- y& 4E0/&- a-2$%0-

J/_?8- D-1/b!@ 1-*>,-3 

% ks#Q,"% 3( A7%2'"% (:? RUp7& '1M A0XNl  

X j '(0>%,- 9! #=/Z*, mn>P- 1*>G#, 1E_? 4[@ U  '()E0/&-_  '#(0@ /bc8E)

'(G(#+?_  -E"EA(, '()n,- D/(#$ 4O^, '!LO,- 'Z*+P-@ D-1/bP- 4/&%$- d

252]%) @,A@ Km/H0) {VE_Z d '()E0/&- '(0>%,- �( E? 2#| 951=/Ig 

W 3'!/+,- \-2;o- 'GH/I3  
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 4 3<-@ '()E0/&- /(1E,E0A%,- 3!2, '!LO,- '51@*X,- D-1/bP/) 'GH/I /b0! #=/Z

'(G(#+? '#(0E$3  

9 3mn>P- 1*>P- a/&IW 9! {&I yA, '(#G+,-@ '5*D0,- 1*>P- D/5E%]w 'GH/I3 

S j  z512%,- 'V(; :/X|W@ '(#G+,- '()n,- 4Oi 2#| '(H2'! '(]&! '0-1= :-*15 U

J@o- :6K- K`H61 9! QEA%? '()n,- D/(#A) g 4E0/&- D/>('^?@ D-1/b!

K-@ K'(0/0o-u"/r,- :6 g '#(0E$ /b0! #=/Z<-@ '()E0/&- /(1E,E0A%,- 3!=

'(G(#+? 3 

% /c,"% ^[( A0crY% A7%2'"% ks#QJ BJ#}M 6XNl  

X j D-1/bP- M+) 4! m/(?18- 9! 'Xc$0! D/5E%&! z512%,- 'V(; :/X|W yH0 

 -E)/H%0- {b"W 85 K{;*D" 'b1@ 9! '()n,- D/(#$ 4O^, '!LO,- '(1E,E0A%,-

I5u0-12,- y_c,- d 4E0/&- a-2$%0/) '>#+%P- '#V0p, C/()/3 

S j  #=/Z<-@ '()E0/&- /(1E,E0A%,- 3!2, C-25-6%! C/N/(?1- '(#G+,- '()n,- 4Oi yH0

'(G(#+? '#(0E$ /b0! 3  

 +J/y A7%2& l(Jones,2002) b  
 Q-E0+)  k {(#+%,- d u,%- h0/&- a-2$%0-3 k  

{(G_? =5 '0-12,- -Z2;  {(#+%,- d u,%- h0/&- a-2$%08 uG(#+? 3b0! =-2|5@

 '(I*T,- '()E0K- /"/52"5 '+!/p '()n,- '(#$ 4O^,NIndiana O =-2|5 *5E^%,

 2#| D/Z/>r,- =2+%! 4G%( d /1-2G#, y8-E%P- 252H%,/) -E!E>(, /5E)*? 4O^,-

P- 1*>P- D-=*c! -G&I 2I@ K'(;=/$o- {b?/__Z �#%P a/&IW '+)1W =5 mn>

'&(H1 g  

X3  +,-@ KB?/G(#+? �5*+?@ B#(.T?@ u,%- h0/]#, '(0/0o- D/"EAP- 2#| \*+%,-

 L2(bf vE%&w �H/ E,-@ D/>('^%,- d C/+0-@ C/I/^" u^.? 3 

S3  '(G(#+%,- '(#G+,- #1-=5 d /bc( E?@ #6;/K- '(>('^%,- D/((],- M+) a-2$%0-

+,- D-1/bP- 4/&%$8 d u,%- h0/&- a-2$%0- #*Ac, uc( E,- {bc,-@ '(#G
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 {(#+%,-N }@*+,- 3!/"*) KD/"/(',- 2|-EI 3!/"*) KD/G#A,- //+! 3!/"*)

a/0*,- 3!/"*)K '()E0/&-3O 

l3  /b?/!2f 9! #=/c%08-@ '(P/+,-@ '(#F- -"n"<- 'A'T, J/+c,- a-2$%08-

 #*B/'P-Nu"@nA,<- 25],- O! 9! *bDG$ 2+) 9| {#+%,- *;/D 3 

m3  @,A@ K{(#+%,- *5E^%, {HOP- a-2$%08- z512%,- d u,%- h0/&- a-2$%0-

 D/((],- {((>?@ u0-12,- y_c,- d /b[*|@ "_$%,- #=/! d /@1= {(G_%)

#=2x t5/+! :E[ d u,%- h0/&- #2|/&w '(G(#+%,- 3 

N% ks#Q,"% 3( A7%2'"% (:? RUp7& '1M A0X l  

 uRGv0 uG(#+%,- 3b0G#, 1E_? 4[@ U N {(#+%,- d u,%- h0/&- a-2$%0- O 4O^,

 '(I*T,- '()E0K- /"/52"5 '+!/p '()n,- '(#$ NIndiana  O /5E)*? 4O^,- =-2|5 *5E^%,

252]%) @,A@ '(;=/$o- {b?/__Z �#%P 2#|  g  

X j - u^.? '&(H1 \-2;W '+&? yGT?@ '!/+,- \-2;o- 'GH/I '(#G+,-@ '5*D0,- h"-EK

 mn>P- uG(#+%,- 3b0G#, 3 

S j  h"-EK- yGT?@ '&(H*,- 4&%,- \-2;o- M(>]%, ''0/0P- vE%F- D-=*cw 'GH/I

 '(#G+,-@ '5*D0,- 3 

l j  QW '0-12,- mn>? Ky!/$ u0-1= y_Z E;@ K'0-12#, aLO,- 9!6,- 252J

 u+()*,- '0-12,- y_Z QEA5 3 

m j *c! D/'#^%w 'GH/I mn>P- 1*>P- D-= N {(#+%,- D/(0>?@ yH/0E,- O yGT?@ K

 /-*$@ K/W*,- D/|/n@ K'"*! R-*IW@ K-"n"</) '#_%! '(,T D/'0/N

 =-E! '|/'i@ ')/%$ 4O^,- 2#|@ u0-1= 4/%$ 21E5 8 7(N D-*$?P-

 '01-2,- 3 

` j  yGT?@ mn>P- 1*>G#, ''0/0P- {5E>%,- h(,/0W@ yH/0@ g  

 W j  12,- 45LE? D/1 NSY  + y_c,- d '$1/TP-6 lY  + D/'1-E,-6 mY  +

uH/b0,- !@*TP-6 XY  + D-*$?P- /-*$ 3 O 
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 4 j   {5E>%,- i@*B N /V =2F- 2|EP- d C/("@nA,5 D/'1-E,- y$ {(#&?6 

 /("2,- '112,- @A E;@ .>Z 2N-@ h1-@ :/.,5 9A;6  D/11= *T| \/X?

>P/) '^'?*! D/!E#+! 9| 7]',- 20| /V "$#! =-2|5@ 1*3 O  

 AV4#r"% R#7%2'"% ^[( 8#( h0[-Xl  
 '>)/&,- D/0-12,- {(&>? 9A; '('01o-@ '()*+,- D/0-12#, s/'&,- }*+,- 9!

/V@/0? U +,-  %- E]0,- 2#| a/&IW FOq u? g  

 `Ma% WrV"%l  8#-"% W0[-Q"% \ 6"N% !7#O% 8%'PQ7% I1%M B"M#,X R#7%2&b  

y$ u;@ 9!  4(0P- '0-1= NXmXk  C;OK 9&N '0-1=@ NSYYS  aOK L20K- '0-1=@ N

SYYSa O 9&(F- '0-1=@ NSYYl  a O 20EP- '0-1=@ NXmSl C; O K QOr,- '0-1=@     N

XmSk  C; O K uIE0= '0-1=@ NSYYe  a3 O  QW 9A; '('01o- D/0-12,- h"/1 d@

J/("-= -5-E; 9! y$ '0-1= �0_?K White Daniel 1993   K  QE0=1/T51 -1E, '0-1=@

Laura,A . Richardson 1999   @ -E5/B '0-1=Shayo (2000)   3 E(!@1 \E(1 '0-1=@

NGeoff Romeo 1995   O 3 '>)/&,- D/0-12,- 9! {&>,- -?; 9G[ 3  

D/0-12,- >?; 4(\@  '('01o-@ '()*+,-  /bZ-2;W M(>]%, uc8E,- 3b0P- -!2$%0-

E0? +,-@ /b0() /G(Z -c#%f-@ -| K #1@*[@ '(G;W D2$W D/0-12,- >?; 4(\ QW 85

 #=/! @W '(G(#+? '#(0E$ :-E0 {(#+%,- d 'r52N '(0>%$ u,%- h0/&- a-2$%0-@ J/f=5

 '#>%&! '(0-1= K B#N-*! d {(#+%,- *5E^%, '#!/A%! '#!/B '^f 9G[ @,A QEA5 QW@

 'c#%$P- K tZE? '(G;W u,5 'Z/[5 y!/+P-@ #6b1o-@ ')12P-@ '#;6P- '5*T',- 1=-EA,-

 @,A M(>J 2#| 2|/&? +,- 'r52&-3   

 4(0P- '0-1= -Z2; 7(N NXmXk  C; O /1-2P- d u,%- h0/&- 3;/0! {5E>%,

 '5=E+&,- '()*+,- 'A#GP- d '^0E%P-@ '(H-2%)8- '(#;o- K 9&N '0-1= -Z2; /G0()    

 NSYYS  a O%#, Q/G| '0^#0 d {(#+%,- d u,%- h0/&- a-2$%0- 4I-@@ 1@= 2#| \*+

 L20K- '0-1= /!W NSYYS  a O '#N*P- /1-2w u,%- h0/&- a-2$%0- {5E>%, -+0

 4O^,-@ `G#+P- *D" 'b1@ 9! @,A@ '!*AP- 'A! '>^0w `0'#, '5E"/r,- K D:/1@

 9&(F- '0-1= NSYYl  a O2#| \*+%,- \2b)  d a/+,- {(#+%,- d '(?/!E#+P- 4I-@
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 y!/+P-@ #6b1o- 4I-@ 7(N 9! RE_,- B1@ 2#| '5=E+&,- '()*+,- 'A#GP-

 `G#+P- 4I-@@ 3;/0P-@ D/((],-@ K 20EP- '0-1= -"/$ /G0() NXmSl  C; OW *r$

=5 -Z2; 7(N C/|/&?-@ d8E} d u,%- h0/&-@ D/!E#+P- '(0>? 4I-@ "($T? J@= 

 u)*+,- 3(#,-3  

J/("-= -5-E; '0-1= -Z2;  '('01o- D/0-12,- d@ White Daniel1993 =5  *5E^?

 4O^,- 2#| 1*>P- u,%- h0/&- 3b0! JOf 9! u,%- h0/]#, 4O^,- a-2$%0- 4I-@

 '^0E%P- '#N*P- d K 2#| \*+%#, uc8E,- 3b0P- '0-12,- >?; d 7N/',- a2$%0-@

- :-1T#, 4O^,- a-2$%0- 4I-@ JEN `G#+P B0! #=/c%08- v2!@ u,%- h0/] K /G0()

 QE0=1/T51 -1E, '0-1= -Z2;Laura,A. Richardson 1999 =5  `G#+P- 1=/$ `Af

 O!/$ /!-2$%0- {(#+%,- d 'r52N '(0>%$ -"n"<- D/("/A!5 a-2$%08 952B*P-

P- 'A'B D/(,/+Z *5E^? JOf 9! @,A@/c%08-@ 4I-E,- d '^0E%P- /1-2 9! #=

 @,A d 'r52N '(0>? 1=/_! =-2|5 JOf 9! uc8E,- 3b0P- B%0-1= d 7N/',- a2$%0-@

 '0-12,- 9! \2V- M(>]%,  `G#+G#, D/|O^%0-@ D/"/'%0- K -E5/B '0-1= /!WShayo 

(2000)  K;=5 -Z2 JEN {bH-1T@ {(#+%,- uG#+! D-1E_? 2#| \*+%,-  d '(0>%,- 3!=

 u012P- 3b0P- K '0-1= 9! \2V- M(>]%, uc8E,- 3b0P- 2#| 7N/',- 2G%|-@ 3 

 '^0E%P-@ '(H-2%)8- '(G(#+%,- yN-*P- �#%P d D/G#+P-@ `G#+P- 2#| '0-12,- ->'i@

'5E"/r,-@  3  E(!@1 \E(1 '0-1= -Z2; /G0()NGeoff Romeo 1995   O=5  2#| \*+%,-

4I-@  a-2$%0- *qW@ '(H-2%)8- '#N*P- d '(0-12,- JE_c,- d u,%- h0/&- a-2$%0-

  #6b1p, ''&0,/) @,?$@ 4O^,-@ `G#+G#, ''&0,/) @,A 2#| 'Nn>! '(Hb0!

 D/((],-@3  

  

  

  



  

   
 

,5,

 6J#="% WrV"% l \ 6"N% !7#O% tu2'Q" AeKV1 k?#,1 A0[(#C B"M#,X R#7%2&
& 2UVT}  8#-"% W0[-Q"% FG$[" *2#SY% /%&a% ir- ^[( #?UO&M |VQr1 67%2

 BJKJL% A0,VQ} ]4 A$fXUY% A=u'O% R#0,VQ"%M 6"N% !7#O% I1 |1#-Q"% ',(b  
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=5 'Z/[5 (',- 252J '>5*i@ 4'%P- 'DNOP- 4E#0W@ h,/^,- 9! ')E#^P- D/"/

:-=o- 252J3 

e j  'DNOP- 'I/^', '(,@o- #1E_,- g9! :/b%"8- 2+)  '>)/&,- D-E^,- K y8E%,- U

=5 'DNOP- 'I/^', '(,@o- #1E_,- 3 

g j  #-=E$ /b!-2$%0- '(NO8 L2! 'Z*+P 'DNOP- 'I/^) D/'q@ s28 4/&N
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 '(,/| D/'q '112) 'DNOP- 'I/^) 4%f 2#| 2$6? '+c?*!3 

k j  'DNOP- 'I/^', '(H/b0,- #1E_,- g s28 9! 2$E%,- 2+) 4/&N@ 'DNOP- 'I/^)

 {I1 M]#! '(H/b0,- /b?1E_) 'I/^',- -]'8W D/'r,-  Nk  O /b!-2$%08 '&/8@
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 A7%2'"% R%/%Uy) l  
'^? U '(?%- D-:-*1<- JOf 9! '0-12,- M( g   

X j o- J-6&,- 9| ')/1*, u0-12,- 1*>G#, '&(H*,- D/"EAP- 252]%) R/,-@ J@

0- D-1/b! '(0G%, mn>P-v2, -"n"<-@ u,%- h0/&- a-2$%  J@o- �_,- 4Oi

 D/(0>?@ z512%,- s*i@ 3;/0P- J/( d `__$%P- *D" 'b1@ 9! .0E%P-

V- -?; M(>]%, '8/f '"/'%0- =-2|a) 7N/',- a/I u,%- h0/&-@ {(#+%,- U@ \2
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 D/(0>?@ z512%,- s*i@ 3;/0P- J/( d `__$%P- *D" 'b1@ h&N '&(H*,-
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 %- D-E^,/) 7N/',- a/I '(? g  
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 4 j   {%5 7(N '(G(#+%,- D-2NE,- 4E#0o C/>Z@ mn>P- u0-12,- 1*>P- {(G_?
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 '(G(#+%,- yH/0E,-@ ''0/0P- z512%,- K ''0/0P- {5E>%,- h(,/0W @ s*i@ 3 

 9 j   :-],- 9! `GAF- 9! '|EG( 2#| 1*>G#, 'G(#+%,- D-2NE,- }*|

 u#5 /) 2$E%#, J/S- d `__$%P-@g_  
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- u0-12,- 1*>G#, '!/+,- \-2;o/) /1= yA, '($E#&,- \-2;o- i/'?1-3 

-  /1= yA) '8/,- '($E#&,- \-2;o- ''0/0! K 'I=@ /b%]8 L2!@

 /b%~/(83 

-  /b>(>J =-*P- '($E#&,- \-2;p, /12,- vE%x ''0/0!3 

- - yH/0E,-@ z512%,- s*i ''0/0! /12,- \-2;W M(>]%, 'Nn>P- '(G(#+%,3 
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 = j   `GAF- 9! =*? +,-@ 'Nn>P- DO52+%,- :-*15 K-@ 1*>P/) 9@*,

(H/b0,- B?1E8 d u0-12,- M]#! '   NXY  3  O  

l j %,/) R/,- 7,/r,- J-6&,- 9| ')/1*,9! 2$E  '(#|/Z mn>P- u0-12,- 1*>P- d

 .0E%P- J@o- �_,- 4Oi 4/&$5 -"n"<-@ u,%- h0/&- a-2$%0- D-1/b! 3

mn>P- u0-12,- 1*>P- 9! :61 h5*H%) 7N/',- a/I  @,A 9! M>]%#, 3 !/'?a)
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 = j   /;=-2|5 U +,- 'DNOP- 'I/^) M('^%) 4O^#, u#'>,- v1/bP- :-=o- 252J
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 u?%- g  
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 L j   :61 z512? *qW JEN 7,/r,- J-6&,- ')/1< JE8E,-@ /;t&c?@ D/"/(',- y(#J
CC0-12,- 1*CC>P- 9CC!   uCC,%- hCC0/&- a-2$%CC0- D-1/CCb! 4/CC&%$- 2CC#| mnCC>P- u

 .0E%P- J@o- �_,- 4Oi v2, -"n"<-@3  
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X j 252J@ '0-12,- '0(| =-*ZW D/)/15 �8E, '5EVP- h&0,-@ D-1-*A%,-  /b?/)/H%0-

 '"/'%08- 1@/x d D-1/'+,- 9! #1/'| y$ >/<3 

S j  y$ d D-1/'+,- 2#| '0-12,- '0(| =-*ZW D/)/H%0- h(?n, u)/&&- .0E%P-

 '"/'%08- 1@/x 9! 1Ex3 

l j  y!/+! N )/'"@*$/c,- O '0-12,- D-@=o D/'r,- y!/+! 252]%,3 
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 '("-2(P- '0-12,- 3H/%" y(#J y_c,- -?; 9GX%5 K@ /;t&c?@ /b%TI/0! K 2I@

| ')/1<- -"/$ 9 W%- E]0,- 2#| '0-12,- '#V0? ug  

`%$r"% `Ma% l #1 R#J/mY% Ar0sU"% 2UVT[" 67%2'"% oKVY% A0T,Q" R%2#S1 8%'PQ7% 
!7#O% 6"N% BJKJL%M FG$" DE"% `Ma% _7/QY%  31 ASyM UxJ iEEPQY% \ 

`#w k?#,Y% vUHM tu2'Q"% R#0,VXM -Q"%W0[ !7#O%M 6"N% l  

2+) M('^? #-=W '0-12,- '8/,- ')/1*, | 9-?; J-6&,- 2#| =-*ZW '0(| '0-12,-  K

U 4\ D/"/(',- /b#(#J@ `%>5*^) g   

& U3( huUH F#re R%2%UmQ"% R#4#jQ7E &%UC& A,0-"% Afr,"%M Au/TY% 
_7/QY%M 64#rO% l  

 d@ y(#]%,- uH/_N<- D/)/H%08 =-*ZW -'0(+, -]%| B"W -A5 -"/$ 'G(I .0E%P- 

u)/&&-g  

- yIW 9! Xt` '11= QEA? '11= '>Z-EP- 2#| #1/'+,- 'Xc$0! 3 

- 9! Xt` u,5 StX '11= QEA? '11= '>Z-EP- 2#| #1/'+,- '^0E%! 3 

- 2#|W 9! StX '11= QEA? '11= '>Z-EP- 2#| #1/'+,- '(,/| 3  

M'^05@ -?; {(&>%,- /X5W 2#| 1@/x o-#-= 3  

R/#yM ks#Q,"% ^[( /c,"% N% 6X l  
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IM/!|) 
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k*/LG7) *)Se ,) ~ *)Se ,) ~ *)Se ,) ~ 

= 
    8%'PQ>>7E A0>>7#7a% R%2#>>SY% FG>>$"% F#>>r})

]X#0wU4 |0['XM 6"N% !7#O%b 
;9 9@7F 9 =7F ! ! =798 !79> 

F 
  I>>1 |>>1#-Q[" A0>>7#7a% R%2#>>SY% FG>>$"% F#>>r})
6"N% !7#O% \ A1'PQrY% A0V0f$Q"% k1%b"% d-4 

;9 9@7F 9 =7F ! ! =798 !79> 

; 
     !>7#c[" A>p[QPY% R#>V0f$Q"% ^>[( FG$"% KGH)

A01/0"% WSX#0e \  BJKJL%M 6"N% 
;8 9F7! = F7! ! ! =79F !7== 
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 u,%- h0/&- d '!2$%&P- k K     ,C#) u)/C&N .C0E%w @C,A@NStUkO K   @C,A 4C1*5@
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 2CC#| '(CC0-12,- D-1*CC>P-  ,-@ D-1/CCbP- z512CC?    /CCb"/>?5 yCC1W 9CC! /CCb(#| h512CC% K=5  
          1*C>P 'C5*D0,- hC"-EK- yCrf +C,-@ '(C0/0o-  {(;/CcP-@ \1/C+P-@ D/C!E#+P- h"/1

u,%- h0/&-3 
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 '(!E(,- {b?/(N d -"n"<-@ u,%- h0/&- a-2$%0- EW 4O^,- v2, k 3k 4/&$5

   9CC! #=/c%CC08- :/CC0qW C/CC(|/G%1- /CCb) 4ECC~*P- '($E#CC&,- D/Z*CC_%,-@ {(CC>,- 4OCC^,-
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 !E'0o- d #2N-@ '_N E; tfo- mn>P-Nu#G|@ L*D" O u)/&N .0E%! 2#|

 ,#) Mc$0!NXtSl3 O  'Xc$0! '>Z-E! '11= u;@3  



  

   
 

,/3

 -  1EF- -?V a/+,- u)/&&- .0E%P- N u0-12,- 1*>P- z512%, aLO,- -IE,- O ,#)

 NXtkX O LW  '0(| =-*ZW y'I 9! '^0E%! '>Z-E! '11= 2#| y_N 1EF- -?; QW

 '0-12,- KO,- -IE,- JEN '0-12,- '0(| :-1T d 95/'? =E1@ J25 /) z512%, aL

 u0-12,- 1*>P- K !E'0o- d `%_G R/,- mn>P- QW 85 N L*D" 4 u#G| O

 D/Nn>P/) '"1/>! '0-12,- '0(| =-*ZW y'I 9! '(,/| '>Z-E! '11= 2#| y_N

 v*fo- 3 

e j  /=/&,- 1E]G#, ''&0,/) N 3H/%0,- D:/1 u0-12,- 1*>P- d 4O^,- :-= {5E>? '(,T

- E]0,- 2#| u?% g 

 -  mn>P- {I1NX k OmY +@ L*D0,- h"/H#,eY + u#G+,- h"/H#, k =@o- ''?*P- d

 ,#) u)/&N .0E%wNStll O 3 -"/$@ '("/r,-  ''?*P- mn>G#, {I1NlN OlY +

L*D0,- h"/H#, KgY +u#G+,- h"/H#, O ,#) u)/&N .0E%wNStY` O3 @ ''?*P- d

 ,#) �(+[ .0E%w #tfo-NXtSlO - :/1 mn>P  {I1NSN3 OgY + L*D0,- h"/H#,

@lY +u#G+,- h"/H#,O3  

 -  ,#) 1EF- -?V a/+,- u)/&&- .0E%P- N 1*>P- d 4O^,- :-=W {5E>? '(,T

 u0-12,- N OXtkg O LW '^0E%! 1EF- -?; 2#| '>Z-EP- '11= QW K 2#| J25 /)

1EF- -?; D-1/'| JEN '0-12,- '0(| =-*ZW :-1T 95/'? 3 

##0J#O l hpX% ."% Ar0sU"% R#J/mY% Z[X //2 \ oKVY% 67%2'"% 2UVY% W0TEQ" Afr,"#4
 'VC  6"N% !7#O%M W0[-Q"% R#0,VXM tu2'Q"% vUHM k?#,Y% `#w \ iEEPQY% #S0[(

u #1 `Gn 31 ) 6X?  l  

% @Ma% +/$<l  

0-12,- 1*>G#, uG(D0%,- yA(V- @ a/+,- 1/i<- 252J D-1/b! '(G0%, mn>P- u

 -"n"<-@ u,%- h0/&- a-2$%0-  u?%- E]0,- 2#| .0E%P- J@o- �_#, g    

  
  



  

   
 

,/4

 67%2'"% 2UVT[" A1#-"% .%'?a%l  
X3        uCCCC,%- hCCC0/&/) 'CCC^'?*P- '(CCC0/0o- {(;/CCCCcP-@ D/CCC!E#+P- 4OCCC^,- 4/CCC&$5

-"n"<-@3  
S3 %- h0/&- a-2$%08 '(0/0o- D-1/bP- 4O^,- 4/&$5B?/((*) y(.T?@ u,3 

l3         {b?/CC(N d -CC"n"<-@ uCC,%- hCC0/]#, 'CCc#%$P- D/CC>('^%,- 2CC#| 4OCC^,- !OCCi5
'(!E(,-3 

m3   d -C"n"<-@ u,%- h0/&- a-2$%0- EW 4O^,- v2, '()/I5 D/;/<- 95EA?
'(!E(,- {b?/(N3 

`3        'CCC(>('^%,- 3!-]CCC,- MCCC+) 4CCC! yCCC!/+%#, '(CCC0/0o- D-1/CCCbP- 4OCCC^,- 4/CCC&$5
2$%&P-u,%- h0/&- d '!3 

e3  -"n"<- 'A'B a-2$%08 '(0/0o- D-1/bP- 4O^,- 4/&$53 

g3          :/CC0qW C/CC(|/G%1- /CCb) 4ECC~*P- '($E#CC&,- D/Z*CC_%,-@ {(CC>,- 4OCC^,- 4/CC&$5
'r52&- D/(0>%,- 9! #=/c%08-3 

k3           9C! #=/c%C08-@ #1EC^%P- 'C(0>%,- D/A'CT,- 4C! yC!/+%#, {bC#(;E?@ 4OC^,- =-2|5
/b?/!2f3 

Y% 67%2'"% 2UVY% I/Q4 A0(Up"%M Ar0sU"% R#(/2/l 

@Ma% +'e/"%l  k u,%- h0/&- g D/"EAP-@ aEbcP- k5 /! 9GX%?@ u?Eg  
X3 B?-6()@ u,%- h0/&- aEbc!3  
S3 4G%S- '!2f d >1@=@ u,%- h0/&- D/!-2$%0-3 

l3 u,%- h0/&- D/"EA!3         m  3/+%,-@ u,%- h0/&- y(.T? 'V()B+! y!3 

A0J#="% +'e/"%l ku,%- h0/&- a-2$%08 '(0/0o- D-1/bP- k /! 9GX%?@?E5 ug  
X3 u,%- h0/&- L/b1 sO~5@ y(.T? D-E^f3  
S3 h%AP- Y^0 4! y!/+%,-3 

l3 Y(?/cP- 'NE, a-2$%0-3 

m3  ?Z-E0,- 4! y!/+%,-NWindowsO3 

`3 D-2#S-@ D/c#P- #1-=53 

e3 `+! 3!/"*) :/b"5@ y(.T? D-E^f3 



  

   
 

,05

"%A="#="% +'e/l ku,%- h0/&- d '(>('^%,- 3!-],- M+', '#r!W3 k  
 /! 9GX%?@?E5 ug  

X3  a/0*,- 3!/"*) NPaint  O3  
S3  RE_0,- *5*J 3!/"*) 4! y!/+%,-  NWord 3O 

l3  '(;2>%,- }@*+,-NPowerPoint   3O 

m3  t#) /52(! 3!/"*) N Media PlayerO3 

A-4%U"% +'e/"%l  k -"n"<- k/! 9GX%?@ 5?E ug  
X3 -"n"<- d '!2>!3  
S3 -"n"<- 'A'B /b!2>? +,- D/!2,-3 

l3 -"n"<- Yc_?3 

m3 D/!E#+P- 9| 7]',-3 

`3 -"n"<- 'A'B a-2$%0- D/('#03 

e3  u"@nA,<- 25],-E-Mail 3 

 67%2'"% 2UVT[" Af7#,Y% tu2'Q"% vUHl  
X3 '|E0%P- '(G(#+%,- yH/0E,- a-2$%0/) #*[/F- '>5*i3  
S3 I/0P- '>5*i1-E&-@ 'T3 

l3 u,%- h0/&- y!/+! a-2$%0/) '(#G+,- }@*+,-3 

m3 yG+,- #1@@ '(#G+,- D/'512%,-3 

`3 u"@/+%,- {#+%,-3 

e3 \/T%$8-@ :/_>%08-3           g   3y;?,- �_+,-3 

2UVT[" Af7#,Y% Wu/VQ"% !0"#7&l  
X3 '(bcT,- D-1/'%f8-3  
S3 '5*5*]%,- D-1/'%f8-3 

l3 u#G+,- :-=o- D-1/'%f-3 

m3 OP-'DN3 

`3 451/TP-3 

e3 '(c_,- �(,/A%,-@ D/TI/0P-3 



  

   
 

,0,

8AG"% B1/"% K/f7a% \  67%2'"% 2UVY% tu2'Q"l  
- !E'0o- d Q/%_N3  

 67%2'"% 2UVY% \ FG$"% /%&& Wu/VX A0"Cl  
- mY  +L*D0,- h"/H#, 3  

-  eY + u#G+,- h"/H#,3  

 A0J#="% +/$<%l  

,- 4E#0o C/>Z@ mn>P- u0-12,- 1*>P- {(G_?,- D-2NE {(&>? {%5 7(N '(G(#+%

=5 1*>P-  2#| /b0! '(G(#+? #2N@ y$ yG%T? 7(G '(G(#+%,- D-2NE,- 9! =2| g

 '(H-*1<- \-2;o- K uG(#+%,- LE%F-@ K yH/0E,-@ ''0/0P- z512%,- h(,/0W@ s*i@

 '(G(#+%,- K ''0/0P- {5E>%,- h(,/0W @ s*i@ 3 'G(#+%,- D-2NE,- }*| {q 9!@ 1*>G#,

J/S- d `__$%P-@ :-],- 9! `GAF- 9! '|EG( 2#|  u0-12,-3   @,A 2+)@

 `GAF- 9! D=1@ +,-@ 'Nn>P- DO52+%,- :-*15 U K-@ u0-12,- 1*>P/) 9@*, d

 {I1 M]#! '(H/b0,- B?1E8 NXS  3 O D-1/b! '(G0%, mn>P- u0-12,- 1*>P- E; QEA(,

 h0/&- a-2$%0- D/"EAP- :E[ d .0E%P- J@o- �_,- 4O^, -"n"<-@ u,%-

 3;/0P- J/( d `__$%P- y'I 9! /;252J@ /b(#| s/c?8- U +,-@ 1*>G#, '&(H*,-

 u,%- h0/&-@ {(#+%,- D/(0>?@ z512%,- s*i@ 3  

##="#O  l Afr,"#4 A0[(#p" oKVY% 67%2'"% 2UVY% tu2'X \F#r}) #S1 FG$"% R%2
N% /c,"% ^[( A7%2'"% ks#QJ R/#y BJKJL%M 6"N% !7#O% 8%'PQ7%X 6l  

-  LE%&! 20| '(H/_N5 ',8= D-A s@*Z 21E? NYtY`  O D/11= D/^0E%! `)

 -/_, u,%- h0/&- a-2$%0- D-1/bP L2+',-@ u#'>,- L1/bP- :-=o- d 4O^,-

  L2+',- :-=o- 3 

- (H/_N5 ',8= D-A s@*Z 21E? LE%&! 20| ' NYtY`  O D/11= D/^0E%! `)

 :-=o- -/_, -"n"<- a-2$%0- D-1/bP L2+',-@ u#'>,- L1/bP- :-=o- d 4O^,-

 L2+',- 3 



  

   
 

,0-

-  vE%&! 20| '(H/_N5 ',8= D-A s@*Z 21E? NYtY`  O D/11= D/^0E%! `)

- h0/&- a-2$%0- D-1/bP L2+',-@ u#'>,- L1/bP- :-=o- d 4O^,- @ u,%

L2+',- :-=o- -/_, -"n"<-3 

 u,%- h0/&- a-2$%0- D-1/b! '(G0? d mn>P- u0-12,- 1*>P- '(#|/Z 2#| J25 /)

 -"n"<-@ .0E%P- J@o- �_,- 4Oi v2,3  

 A7%2'"% R#0q/Xl  
 '0-12,- /b(,5 -#8E? +,- 3H/%0,- :E[ d K 1/i<- d =1@ /! :E[ d @,?$@

12#, L*D0,- 4[@ 9A; B"aZ {(#+%,- d -"n"<-@ u,%- h0/&- a-2$%0- JEN '0-

%- D/(8E%,- '(? g  

X j  '#N*P- \Ec8 4(\ d -"n"<-@ u,%- h0/]#, '(0-1= D-1*>! J/f=5 #1@*[

 '#>%&! #=/G$ '^0E%P- K d `%_N 9| u,%- h0/&- "_N y>? 8W@

 y_Z yA, !E'0o- K,- '8*c,- m/%? 2%N @,A@ 9! #=/c%08- 9! 4O^#, '(Z/A

 #=/P- >?; '0-1=3 

S j  ?(c0? d !-*0<- k '^0E%P-@ '(H-2%)8- `%#N*P- d u,%- h0/&- J/f=5 !@*T!

 k {(#+%,-@ '()n,- #1-L@ '(" BH%? /G$ '^0E%P- '#N*P- 2#| !@*TP- 1/_%I- a2|@

12,- a/+,- d u,%- h0/&- 1*>! z512?  JOf 9! @,?, '#N*G#, a=/>,- u0-

 !E'0o- d #2N-@ '_N 4I-E)@ .>Z '^0E%P-3 

l j  d {(#+%,- D/(0>?@ z512%,- s*i@ 3;/0P- J/( d `__$%P- '$1/T! #1@*[

 1/_%I- a2|@ -"n"<-@ u,%- h0/&/) '8/,- '(0-12,- 3;/0P- {(G_?@ :/0)

#+P- '(0>?@ u,%- h0/&- J/( d `__$%P- 2#| @,A D/!E3 

m j  u#G+,- M('^%,/) a/G%;8- N u#G+,- h"/K- O  u,%- h0/&- D-1*>! z512? 20|

 4! L*D0,- h"/K- J/c~5@ J/G;5 Q@= `G#+%G#, '(#G+,- '01/GP- 2#| 6($n,-@

 D-1E^%#, ''$-E! QEA? 2%N '(0-12,- D-1*>P- >?V *G%&P- *5E^%,- '(G;W

 '(1E,E0A%,-3 



  

   
 

,0.

` j 6b1E) y!/+! tZE? h0/&- D8/( d y>%,- 1E^%,- 4! h0/0%? 'r52N h0/N #

 '(G(#+%,- D/1/(%NO, '(Z/$ =-2|E)@ D/!E#+P- '(0>?@3 

e j  `G#+P- *ZE? D/!E#+P- '(0>?@ u,%- h0/&- 3b0! \-2;W M(>]%, L1@*X,- 9!

 D-=*c! z512? 9! {b0A; C/(Z/$ CO(;E? `#;6P-@ #12>P-@ #:/cA,- L@A

1*>P- B, ')E#^P- '(#G+,- D/>('^%,-@ D/'512%,- :-*15@ '(0-12,- D-3  

 A7%2'"% R#eKV1l  
d QEA%, D/Nn>P- >?b) 7N/',- a2>%5 '0-12,- /b0| D*c0W +,- 3H/%0,- :E[ 

 '(#'>%&! D/0-1=@ FEG K !E[Ew M(qE,- /bi/'?18 /V/GA%0- #1@*[ 7N/',- v*5

- '0-12,- '(,/& K,- 2#| u;@%- E]0 '(? g  

X j  '#N*P- 4O^, u,%- h0/]#, D-1*>! z512? '(#|/Z JEN D/0-1= :-*15

 '(H-2%)8-3 

S j  4O^,- D/;/<-@ u,%- h0/&- D-1*>! z512? `) 'IO+,- JEN D/0-1= :-*15

 'c#%$P- '(G(#+%,- yN-*P- d -"n"<- '(0>? a-2$%0- EW333 

l j - a-2$%0- '(#|/Z JEN D/0-1= :-*15 z512? d #=2+%P- .H/0E,-@ -"n"<

 'c#%$P- '(G(#+%,- yN-*P- d 4O^#, u,%- h0/&- D-1*>!3 

m j  D/(#$ d '!2,- y'I u,%- h0/&- uG#+! =-2|5 4I-@ JEN D/0-1= :-*15

 '()n,- 3  
  

 

# #
# #
# #
# #

# #



  

   
 

,0/

# #
# #

# #
#O8888888T)S7)##-# #
# #

_###O8T)S7)##G,)88LMS8888'888#-# #
_###OT)S7)#'L>X8TB)#-# #
_##'LJA]e,n)##OT)S7)-# #

# #
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_ A>04U>-"% Iy%UY%  

-  `0(+,- E)W K uc^_! y(#f 2#| NXUUg  a g O    /;1=/C_! '(!OC0<- 'C()n,- \-2;W 3
   *CC8/+P- u!OCC0<- 4CCG%HG#, /b%~/(CC8 t5/CC+!@ /bI/>%CCB- 3  (CC#N {(;-*CC)5 'CC'%A! 3

 #1E0P- '052P- 3 il 3 

-   'CC51 ECC)W K  2CC~W 2CC(,@ >2CC'| NSYYS  a g O    'CC5*?E('GA,- 'CCZ/>r,- d mnCC>! 3!/CC"*)
 '(H-2%)8- '#N*P- ?(!O%, 3    #1ECT0! tC~ t%C&1/! ',/01 3    FEC]',-@ D/C0-12,- 2Cb+!

 '5E)n,- 3 #*;/>,- '+!/13 

- yCC(|/n5  K  *CC;-L hCC5*.,- NXUUU  a g O   #ECC^f {(CC#+%,- d -CC"n"<-@ *?ECC('GA,- 33333
 #E^f 3 {#>,- 1-= 3- -5EA, 3iX 3 

-  @*G| JT K 2Gx@ q(T,- K =EGx NSYY`  a g O '(!O0<- '()n,- JE8W 3=3Q 3iS3 

-  {]',- K Q/N*Z K Q@*fT@ NXUUk  a g O :/+,- d -"n"<- D/A'B 3   D/C+)/%! 'C#(
 '(!O|5 3 9G(,- 3 =2+,-`k 3 

-  n() K -0$ NXUUk  a g O -"n"<- u,5 y!/A,- y(,2,- 3  /C0 'C\*?  �C#f Y! 3  1-2C,-
 aE#+#, '()*+,- 3 D@t)3 

-  Q/CC1 K -/CC8 2CCGx NXmSk  CCC; g O /;1=/CC_! 'CC5E)n,- \-2CC;o- 3 s*CCi@ /bI/>%CCB-
 {#&P- 2#',- d /b%~/(8 3 '!*AP- 'A! 3 v*>,- aW '+!/13 

-   Q/G#CCC0 -CCC0) a/bCCC0 K LECCC5*K- NXmSm CCCC; g O  {5ECCC>? D-1/CCCb! 'CCC(G0%, mnCCC>! 1*CCC>!
'(G(#+%,- D/((],-       D/C0'#, 'C()n,- D/C(#$ d 'CG#+G#, 2C0bP- =-2C|<- 3!/"*) 9G[ 3

 #1ET0! t~ t%&1/! ',/01 3 }/5*,/) D/0'#, '()n,- '(#$3 

-  L1@60K- K  6C56+,- 2'| //'| NSYY`  a g O      'C(#|/c? #=2C+%! .H/C0@ 3!/C"*) 'C(#|/Z
       'C5=-2|<- 'C#N*P- ?C(!O%, uC,%- hC0/&- 3b0C! \-2;W M(>J d 3 /C01  t%C&1/! ',

 #1ET0! t~ 3 '(|E0,- '()n,- '(#$ 3 '(ZE0P- '+!/13 

-  z%CC(1 K yCC() NXUUk  a g O    y'>%CC&P- MCC5*i -CC"n"<- 2CC+) 'CC(?/!E#+P- 3  2CC'| 'CC\*?
 Q-E[1 aO&,-  3 'Z*+P- :/| 3 -5EA,-3 
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-  9CC&N K  //CC'| :/CC0; NSYYS  a g O    d B!-2$%CC0- 1ECC^?@ {(CC#+%,- d uCC,%- hCC0/&-
-2(P- Q/G| '0^#0 d  uG(#+%,- Q 3  '(C0/0o- aE#+#, MT!= '+!/1 '#(  3  2C#SNXk O

 3J@o- =2+,- 

-  `0&N K 952,- mO8 Q/;5 NXUUX  a g O  d *?EC('GA,- 9! #=/Z<- D8@/x {5E>?
 #*;/>,- 'DZ/x /-12w a/+,- {(#+%,- 3 #1ET0! t~ t%&1/! ',/01 3 '()n,- '(#$ 3

Q-E#N '+!/13 

-   yCC(>&- K 9~*CCC,- 2CCC'| Q/G(#CCC0 NSYYl  a g O 'CCCA#GP- d {(CCC#+%,- 'CCC0/(0@ a/CCCD"
 '5=E+&,- '()*+,-3 uX(G&- 4)/^!3 }/5*,- 3iX`  3 

-  >2CCC(~ K 2(CCCB*,- 2CCC'| 2CCCGx NXUUU  a g O ?CCC(!O%, *?ECCC('GA,- d mnCCC>! 3b0CCC!
  uCC0/0o- {(CC#+%,- 9CC! 4CC)-*,- �C_,- 3  #1ECCT0! tCC~ t%CC&1/! ',/C01 3- 'CC(#$ 'CC()n, 3

 '(ZE0P- '+!/13 

-  QOr,- K 25L 9) 1E_0! NXmSk C; g O  hC0/&-  J/f=5 !@*T! \-2;W M(>J v2!
      `CCG#+P-@ `Z*CCTP-@  95*52CCP- *CCD" 'CCb1@ 9CC! '^CC0E%P- 'CC#N*P- 3;/CC0! d 3 ',/CC01

 #1ET0! t~ t%&1/! 3 '()n,- '(#$ 3}/5*,/) =E+0 @#P-     '+!/13 

-  2(CC&,- 4CCZ= K 2CC'| {(N*CC,- NSYYe  a g O *CC8/+!@ a/CC| 1ECCD0! 9CC! 3;/CC0P- 3 'CC'%A!
 2B*,- 3 }/5*,- 

-  hCCC(^,- K   9~*CCC,- 2CCC'| 952CCC,- :/CCC| NXUkk  a g O   /bc(0CCC_? 'CCC5E)n,- \-2CCC;o-
 u$E#&,- /;252J@ 3 mOc,- ''%A! 3 -5EA,- 3iX 3 

-  *c+1 9) 9&N K 'c(#f NSYYl a g O   *C8/+P- uC012P- 3b0P-6   aECbcP-6   zC0o-6 
 D/G(D0%,-  D/"EAP- 3 2B*,- ''%A! 3 }/5*,- 3 

-  uIE0= K J/G$ y('" NSYYe  a g O      {(C#+%,- 9C! uC,@o- 'C>#&- d D/'C0/&- �( E?
 '('01o- J@2,- M+) D-]f :E[ d u0/0o- 3   #1ECT0! tC~ t%&1/! ',/01 3  2Cb+!

 '5E)n,- FE]',-@ D/0-12,- 3 #*;/>,- '+!/13 

-   u"/"2C,- K   Q/CC!=1 @C#P- 2C'| NSYYX  a g O    -CC"n"<- 'A'CT, 'C(!O|<- 'Cc( E,- 3 1-=
 '(+!/K- h?*,- 3 D@t) 3iX 3 



  

   
 

02

-  'I1L K  2C,/f NXUUe  a g O      -C"n"<- ]C| 'C(,@2,- 'C(c?/V- D8/C_?8- 3   :/C+,- -C"n"-
 u)*+,- 3 D-1/!<-3 

-  Q-*;L K aO&,- 2'| 2!/N NSYYl  a g O EG0,- zc0,- {#| 3,- '>;-*P-@ ',Ec^ 3 :/|
 Q/A('+,- ''%A!@ h%A,- 3 }/5*,-3 

-  :/CC0 K  =ECCGx L2CCb! NXUUg  a g O  '($E#CC&,- \-2CC;o- 3 /;2CC52J 3 /;1=/CC_! 3
 /b%~/(8 3 /b?/>('^? 3 Q/A('+,- ''%A! 3 }/5*,- 3iX  3 

-  :/CC0 K  2CCGx 2CC~W 3 /5-*CC0 K J=/CC| NSYYl  a g O  {(CC#+%,- /CC(1E,E0A? 'CC!ED0! 3
'%A!2B*,- ' 3 }/5*,- 3iX 3 

-  #=/+CC0 K 2CC~W D=ECC1 3 {(;-*CC)5 @ K 2CCGx r- 2CC'| NSYYm  a g O uCC012P- 3b0CCP-
 *8/+P- 3*Ac,- 1-= 3 Q/G| 3im 3 

-  #=/+CCC0 K 2CCC~W D=ECCC1  3 L@/i*CCC&,- @ K J=/CCC| NSYYl a g O 4ECCC0/&- a-2$%CCC0-
 {(#+%,-@ '()n,- 95=/(! d -"n"<-@ 3 s@*T,- 1-= 3 Q/G| 3 

-  #1/n K 656| 3 *j @ K  a/C_| NXUUU a k g O    =/CB1<-@ BC(1E%,- d D-*C[/x k 1-=
 *Ac,- 3 Q=1o-33 

-  2(CCC&,- K  2CCC#| 2CCCGx NXUUU  a g O   {(CCC#+%,- /CCC(1E,E0A?@ 'CCC(G(#+%,- yH/CCC0E,- 3 1-=
 45LE%,-@ *T0#, s@*T,- 3 Q=1o- 3 Q/G|3 

-  u+Z/T,- K {(;-*)5 2Gx 3 LtrA,- @ K 2~ 2B-1 3  u#| @ K Q/Gr| {%,- *0 

      NXUUe  a g O 2521 @*D0! 9! u012P- 3b0P- 3 Q/A('+,- ''%A! 3 }/5*,-3 

-  u#'T,- K  L2Cb! {(;-*)5 NSYY  a g O  3;/C0P- 3  /C;�/0) 3  /;?C(c0? 3  /Cb;E>? 3  /C;*5E^?
9A/G0,- a-2$%0/) 3 y!o- 1-= 3 2)15 3iS3 

-  Q/;*CCCCCT,- K 6CCCCC56+,- 2CCCCC'| J/CCCCC\ NSYYY a  g O D-2H%CCCCC&!@ 'CCCCC(G(#+%,- yH/CCCCC0E,-
 {(#+%,- /(1E,E0A? 3 uX(G&- 4)/^! 3 }/5*,- 3iX 3 

-  L]8 K y(|/n5 *;/! NXUUU  a g O  {(C#+%,- /(1E,E0A? u,5 '(G(#+%,- yH/0E,- 9! 3
 L*>T,- ''%A! 3 }/5*,- 3iX3 
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-  2(G&- 2'| K uIEB {(;-*)5NSYYS  a gOu,%- h0/&- EW >/<8-k 30-1=  'C"1/>! '
 v*CCfW D-t.%CC!@ z0CCK- hCC&N 3k -CC5EA,- 'CC+!/1 'CC(|/G%18- aECC#+,- 'CC#( 3 2CC#(     

 NlY  3O=2|S3 

-  L=/V- 2'| K 2Gx 952,- 95L NXUUe  a g O *?E('GA,- 'B/B 2#| :/+,- -"n"<- 3
 '(;=/$o- ''%AP- 3 #*;/>,-3 

-  =ECC1EP- 2CC'| K D6CC| 2CCGx NXUUl  a g Ob0CCP- D/(CC0/0W BCC?/G(D0?@ 3 3 *CCAc,- 1-=
 u)*+,- 3 #*;/>,-3 

-  uGH+,- K 2Gx /b! NSYYX  a g O '(0-12,- 3;/0P- 3 y(&&- 4)/^! 3}/5*,-3 

-  6CCC56| K L=/CCC" NXUUU  a g O  #*CCCHN yCCCf-= mECCC%cP- {#+%CCC#, 4E#CCC0W@ '#(CCC0@ -CCC"n"<-
 2+) 9| {#+%,-@ '0-12,- 3 '()n,- '#( 3 -5EA,- 3 =2+,-lY 3 

- r- /^|  K 1E"W vE7 NSYY`  a g O        �C_,- 2C#| #1*C>P- uC,%- hC0/&- #=/C! 'C(*)
     uC#G+,- :-=o- vE%C&! 4CZ*, *?EC('GA,- a-2$%0/) uH-2%)8- 4)-*,- 3   t%C&1/! ',/C01

 #1ET0! t~ 3 '(|E0,- '()n,- '(#$ 3 '(ZE0P- '+!/13 

-  y>| K /^| =EGx NXmXU  C; g O u"/&"<- EG0,- kP-@ ',Ec^,- '>;-*3 k uI*,- 1-=
 *T0#, 3 }/5*,- 3i`3 

-  D/CCG(#| K 2CCGx 3   u]'CC8 'CC,O1 ECC)W NSYYX  a g O   'CC#N*P aECC#+,- z512CC? h(,/CC0W
u0/0o- {(#+%,- 3mOc,- 1-= ''%A! 3-5EA,- 3iX3 

-  L*G+,- K *G| 12) NSYYY  a g O LE)n,- -"n"<- 3 '()*+,- ',Ec^,- '#( 3 -5EA,- 3
=2+,-l3 

- L*G+,-  K c(b(#) 'TH/| NSYYl  a g O      uCG(#+%,- uC,%- hC0/]#, mnC>! 1*C>! {(G_?
 'CC()n,- D/CC(#$   D/CC',/^, 3 #1ECCT0! tCC~ t%CC&1/! ',/CC01 3 D/CC0'#, 'CC()n,- D/CC(#$ 3

 }/5*,-3 

-  {(%5 9) Q/N*Z K L60+,- NSYYk a g O      {(C#+%,- d -C"n"<- D/!-2$%C08 mnC>! 1*C>!
D" 'b1@ 9! `G#+P- D/(#A, z512%,- 'V(; :/X|W * 3 #1ET0! t~ t%&1/! ',/01 3

 }/5*,/) =E+0 @#P- '+!/1 K '()n,- '(#$ 3 
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-  L6CC0+,- K !@6CC|L hCC+%! NXmSl  CCC; g O  z512CC? d '(CC&(i/0.P- 'CCNE#,- a-2$%CC0- *CCqW
   .CC0E%P- 7CC,/r,- �CC_,- 4OCC^, uCC0-12,- y(CC_]%,- 2CC#| 'CC(#(#]%,- 'CC020V- #2CN@ 3

 t~ t%&1/! ',/01 #1ET0! 3 '()n,- '(#$ 3 v*>,- aW '+!/13 

-  L2!/.,- K 2~W Q-2~ @  =-EK- 2'| K 952,- 1E" NSYY`  a g O   {(C#+%,- a/CD" 1E^?
 '5=E+&,- '()*+,- 'A#GP- d 3 2B*,- ''%A! 3 }/5*,- 3iS 3 

-  r- Y%Z K    aOC&,- 2C'| 1@2C0! NXmSe  CC; g O      D-1/CbP-@ zC0o- aEC#+,- {(C#+? h(,/C0W
,- aE#+,- {(#+%, '!/+ 3 2B*,- ''%A! 3 }/5*,- 3iX 3 

-  9*CCCZ K  `CCC&N �CCC(^#,- 2CCC'| NXUUY a g O 3;/CCC0P- 3 /bCCC&0W 3 /CCC;-E%x 3 /CCCb|-E"W 3
 /bZ-2;W 3 /b;E>? 3 /c_,- 4)/^! 3 '!*AP- 'A!3 

-  '?OZ K =EGx {(;-*)5 NXmY`  C; g O    'C(H-2%)8- 'C012P- d 'C5E)n,- '(#G+,- 3  4)/C^!
c_,- / 3 '!*AP- 'A! 3iX 3 

-  #/CCX>,- K 2CC,/f NXUUk  a g O    {(CC#+%,-@ 'CC()n,- uCC,5 yf2CCP- 3  'CC(G#+,- L1@L/CC(,- 1-= 3
 Q/G| 3iX3 

-  u!/CCC^I K �CCC0E5  3 u!/CCC^I @ K 'CCCc5/" N XUUk a g O ucCCC_,- z512CCC%,- 9A/CCCj 3 1-=
 s*T,- 3 Q/G| 3iX 3 

-   y52C0I K 9~*CC,- 2CC'| zCC5 NSYYS  a g O  3b0CCP- 'C(#G| K1 3b0CCP- /CC(1E,E0A? d 'CC5�
 u012P- 3 u,@2,- *T0,- 1-= 3 }/5*,-3 

-  #1/&0$ K 2Gx 9) Q/&N53 @  1/^| K  s/]C05 9) r-2'| NSYYU  a g O  4EC0/&-
 .H/0E,- D/((*)@ 3 1E^%P- aO|*, 1=/b) '&06! 3 '!*AP- 'A! 3iX 3 

-  J8 K 2(_ /5*$L3  L20K- @ K   r-2C'| :/C(#| NSYY`  aO  g   uC"@nA,<- J/C_?8-
 {(#+%,- /(1E,E0A?@3 Q/A('+,- ''%A! 3 }/5*,- 3 il 3 

-  Q-2(]#,- K r- 2'| 2bZ NXUUe  a g O '(P/+,- D/!E#+P- 'A'B -"n"<- 3 =3 3 Q3 

-  u,/CCCS- K  2CCC~W yCCC!W NSYYS  a g O   4ECCC0/&- D-1/CCCb! 1*CCC>! 'CCC(#|/ZNX O *5ECCC^%,
<8- '(G0?@ '()E0/&- D-1/bP-      d '("/C&"<- D/C(#A,- 4OCi v2C, 1*C>P- EW D/;/

 '?6! '+!/1 3 #1ET0! t~ t%&1/! ',/013 '?6! '+!/13 
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-   =ECCGx K   *$/CCB L2CC~ NXmXk  CCC; g O    aOCCC0<- d ECCG0,- zCCc" {CC#| u=/CCC'! 3 1-=
 z,2"o-3 yH/N3 

-   =ECCGx K   2CCGx Y1/CC" NXUUg  a g O    4OCCC^, {(CC#+%,- /CC(1E,E0A? d mnCC>! 1*CCC>!
D/(#$  '()n,- 3 #1ET0! t~ >-1E%$= ',/01 3 *;Lo- '+!/1 3 *_!3 

-  9CCC&(F- K r- 2CCC'| {(;-*CCC)5 NXUee  a g O   2CCC#| `CCCG#+P- h512CCC%, #*CCC8/+! 'CCC^f
 z512%,- d u,%- h0/&- a-2$%0- 3 L=/&- Q*>,- d yXZW '5E)*? 'V() EW *f6!

 Q@*CCT+,-@3 9CC!Xm_X`  N E5/CC! OXUee a 3 #*;/CC>,- 3CCP-   'CC(#A, 7CC,/r,- uCCG#+,- *f6
 '()n,- 3 /0(P- '+!/13 

-  9CCC&(F- K  r- 2CCC'| {(;-*CCC)5 NSYYl  a g O    d a/CCC+,- {(CCC#+%,- d 'CCC(?/!E#+P- {(CCC#+?
 '5=E+&,- '()*+,- 'A#GP- g   'C"1/>! 'C(,@= #*D" s BH%" QW hI 95W@ s Q%- 9W 95W 3

D/0-12,-@ '5E)n,- aE#+#, =E+0 @#P- '+!/1 '#(  '(!O0<- 3 2#(X`  3=2+,-S3 

-  /-=*! K �5/" NXUkm  a g O '()*+,- J@2,- d B?/>('^?@ *?E('GA,- '^0-E) {#+%,- 3
 #2CCC52K- 'CCC()n,- 'CCC#( 3  'CCC()*+,- J@2CCC,- d 'CCC()n#, uCCCG(#I<- EACCC&"E(,- hCCC%A! 3

 #*;/>,- 3 =2+,-ll 3 

-  u|*! K M(ZE?  3@  '#(&- K  2CGx NSYYS  a g O 3;/C0P-     /CbG(;/c! 'Cr52&- 'C5E)n,-
 /b?/(#G|@ /b&0W@ /;*8/0|@ 3 #t&P- 1-= 3 Q/G| 3iX  3  

-  u_n&P K  a/C&N NXUUU  a g O     -C"n"<-@ *?EC('GA,- a2$%C&" �C($ 3  '!/C0W 1-=
 *T0#, 3 Q/G| 

-  L*_P- K =EGx u]%Z vE#0 NSYY`  a g O     #=/C! d uC"@nA,5 1*C>P mnC>! 3!/"*)
O%, *?E('GA,-5=-2|<- '#N*P- ?(!'  '("@nA,<- '012P- D/'#^%! :E[ d 3  ',/C01

 '5E)n,- FE]',-@ D/0-12,- 2b+!  #1ET0! t~ >-1E%$= 3 #*;/>,- '+!/13 

-  u|/0P- K :/0 r-2'| NXUUS  a g O  '()n,- '(#$ D/',/i @ ''#i 9! '0(| D/;/<-
 CC#+%,- d *?ECC('GA,- a-2$%CC0- ECCW *CC^I 'CC+!/p {( 3 FECC]',- 6CC$*! 'CC#(3 'CC+!/1

 *^I3 
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-  J6(0! K    uC#( 2C(G&- 2C'| NXUUl  a g O     'C(G(#+%,- D/C((],- 9/C%"5 yC(,= 3  'CGD0P-
 aE#+,-@ 'Z/>r,-@ '()n#, '()*+,- 3 '5E)n,- D/(0>%,- #1-=5 3 z"E?3 

-  4(0P- K r- 2'| 2Gx NXmXk  C; g Oo- /1-2P- d u,%- h0/&- 3;/0! {5E>? '(#;
 3 '(&c0,-@ '5E)n,- aE#+#, '5=E+&,- '(+GH#, 4)/&,- LE0&,- :/>#,- 3}/5*,-3 

-  2CC0EP- K  6CC56+,- 2CC'| r- 2CC'| NSYY`  a g O   {(CC#+%,- d uCC,%- hCC0/&- a-2$%CC0- 3
 2.,- ''%A! 3 }/5*,- 3il 3 

- 656+,- 2'| 9) r- 2'| Kz)/V- 3 L120A,-@ K     9~*C,- 2C'| 9C) r- 2C'|NSYYYa gO
       -CC5EA,- K'CC5E)n,- 'CC#S- K-CC"n"<- ]CC| 'CC(G(#+? #2CCN@ {(GCC_%, 'CC(G#+,- zCC0o- 3

2#S-X`=2+,- K`g 3 

-       '^C0E%P- 'CC#N*G#, D/C!E#+P- 'CC(0>?@ uC,%- hCC0/&- 3b0C! 'C>(q@ NXmSg  CCC; g O #1-L@
 {(#+%,-@ '()n,- 3 }/5*,-3 

-  yCCC($E,- K uCCCG#N 2CCC~W3 @ +CCCcP- K `CCC!W 2CCCGx NXUUe  a g O 3;/CCC0P- 3 aECCCbcP- 3
 *8/0+,- 3 z0o- 3 D/G(D0%,- 3 *5E^%,- 3 '5*_P- E#7o- ''%A! 3 #*;/>,-3  

_  A0f,ya% Iy%UY%b  

- Dafeldecker , Chery.(1987) :Achieving Student Mastery Learning of 
Fifth Grade Level Specific Computer Literacy Curriculum Through 
Teacher in Service in an Elementary School, ,US, Florida, Practicum, 
Nova University . 

- Gambill , L . (2001): Preparing Teachers to use Technology:  
A comparison of Technology Infusion and Technology Integration 
Methodologies in Pre-serves Teacher Education. An unpublished 
Ph.D. thesis. College of Education, University of South Carolina.  

-  Geoff Romeo ( 1995 ) : Computer and the Primary Curriculum : an 
Action Research Case Study, World Conference on Computers in 
Education WCCE, 95 Liberating the Learner .  

- Halpin, R. ( 1998 ): " Computer Literacy Taught through Student-
Centered Activities in Elementary Teacher Education: Constructivist 
Theory put into Practice ". Proceeding the 9th National Computing 
Educating Conference. San Diego, June 22-24, 1998. 
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-   Jones, J. ( 2002 ): " Using Computers in Education ". Spring Semester 
(M061 ), School of Education, Indiana University. 

-  Medina, Kathleeb; (2001): Pigy Mathew; Desler, Gail; Gorospe Gil  
Teaching Generation , com- Master FILE Premier , AN: 4288462. 

- Shayo , C . ( 2000 ) :7 Integration of IT into the School Curricula ; 
Perception of Kinder garden to high school ( K 6 12 ) Teacher , 9 
SIGCPR 2000 : Evanston Illinois: USA .  

A0JMKm"L% Iy%UY% l  

-   Brett , Catherine A . ( 1993 ) : A program for Teaching 
Telecommunication Skills at the Middle School Level . ( ERIC 
Document Reproduction Service No ED 373879 ) , ( On Line ) 
Available at : www.ERIC.org .   

- Richardson , Laura A . ( 1999 ) : Optimizing a Middle School:s 
Network Capabilities for Accessing Information , Improving School 
Communications and Interacting with the Global Community through 
Network Training  . ( ERIC Document Reproduction Service No ED 
430533 ) , ( On Line ) Available at : www.ERIC.org . 

  
- Whit Daniel C . ( 1993 ) : Improving the Student:s Use of Computers 

within the Middle School Curriculum through a Multi-Faceted 
Approach of  Increased Computer Accessibility and Varied Teaching h  
Learning Strategies .  ( ERIC Document Reproduction Service No 
ED377822) , ( On Line ) Available at : www.ERIC.org 
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                   %(3y) 09)*R() r)>y &C&,f&() pE&9'7 0&5Em)0;E6.9o)(  .  
  

  

X  W((((9o)  !(((&Z() 0�D  

?  # /;<=>? @A' CDEG.  
 !?#H?& CIKLM>? CIOA6 @>H? PQ<R>? TVW  

CI><EX>? #&ZR>? CDF<G  

F  # /ZES  [JZ>? ]^G &LE_.  
 !?#H?& CIKLM>? CIOA- TIODM>? `<IacN TVW  

CI><EX>? #&ZR>? CDF<G  

A  # /TId?LKe ZES  fMDF.  
 !?#H?& CIKLM>? CIOA6 gJ;ZM>? iLj& kd<aE>? TVW  

 #&ZR>? CDF<GCI><EX>?  

@  # /[VR>? ;lMEA gJ;#e U<m_.  
 CIKLM>? CIOA6 TIODM>? `<IacN TVW  

UljLo>? CDF<G  

B  # /!lqR>? ZIYL>?.  
 CIKLM>? CIOA6 gJ;ZM>? iLj& kd<aE>? TVW  

UljLo>? CDF<G  
b  # /@b#?LE>? ;<MoF ZERF.   CIKLM>? CIOA6 gJlV>? r<aW CDF<G  

h  # /CIs_ \<tF; vw?&.  
IKLM>? CIOA C6 TIODM>? `<IacN TVW  

\?lOS CDF<G  

g  # /ZERF xQlJ ZI>&.  
 CIKLM>? CIOA6 TIODM>? `<IacN TVW  

\?lOS CDF<G  

j  # /Cb?&Ls>? *Lqn.  
 CIKLM>? CIOA6 gJ;ZM>? iLj& kd<aE>? TVW  

CNzF CDF<G  

?G    /ZIV>? @O_ ZIV>? ZERF.  
 !?#H?& CIKLM>? CIOA6 TIODM>? `<IacN TVW  
ZR>? CDF<GCI><EX>? #&  

??  ? /lAlA i#<m>? |JZn.  
 !?#H?& CIKLM>? CIOA6 @>H? PQ<R>? TVW  

CI><EX>? #&ZR>? CDF<G  
?F    /LIE_ ZY?; ZERF ZES .  @acM>?& @a}E>? PJ;ZMO> @Od~? Z}DE>?  
?A    /[IaS (^n ZES .  @acM>?& @a}E>? PJ;ZMO> @Od~? Z}DE>?  
?@    /\<IO_ xQlJ ZERF �^_.  E>?@acM>?& @a}E>? PJ;ZMO> @Od~? Z}D  
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 !"#$% &'"#$% (%  )*  
  

#+,-.$% /.01)  230,)4%  /        (% 567"  
  

 5,0-#*+ (% 8'"#+  -!9:  ;)$% ...1*+ 8*!< 8!",2  
 &%+=1* 8)%#.* >"0*$%  +?! " @,?' A)%#. ##?'  !'B, C#

 D;< E.$ F=#,=G%+ A$H% D)0"$%  %.I,)% F%#0J' 8!'=,$
 8<)+,'$% 89"#'$%."  

 AK L%#+,-.$% 8M#. N9: O+B"$% F0*9<,'$ PQ0'-,)% R$3+
  !91,$% F0!=?, SBI, T!#.,$% U#<+ VW0='$% .. &X* P0'9:

 <)+,'$% O+4% YB$% N9: #B,?! C#,?'$% A)%#.$% ##?'$%
..  

  -#0!,I0* Y#Z,!+  N@9: Y#1,9$ 8)%#.$% 8=!: .%#K[ ."X-
  C#@,?'$% A)%#.$% ##?'$% F0=+-' AK  -![# 2   O@'X! %3@$

  &0*,@)Q% F%#?K \!'M N9: 8*0MG0*  #-,$%  -=' >"0*$% 2
 8';: \]+* R$3+ (  ) /#?K O-  0'[ D)0='$% .+'1$% AK .

  >@"*$% +W F0'+91'$% N9: O+B"$% &' ^#_$% &X* P0'9:
 A'91$% 2 Y+)+ 8'0, 8!#)* F0'+91'$% \!'M O'01,.  

    
     -9'01, A`#+  -=+01, &)"  -,.01)$ &!#-0Z   

     
    !"#$%  

&'()$% *"+,$% -".!  
                                      /*001$% 23 4)."05 / 4+#*6$% 4+78
.  

                                      9:"(.$% 2;< =+*-6$% >*,?.  
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 '()* +)(,-.(/_  

  
 012& 3 45)678&9999999999999999999999999999999999999 :  
 ;<.=&999999999999999999999999999999999999999999999999999  
 ;>?%&/_        :  3 @&5,7AB :  3  9 C7DE)( :  3  9 F,G5,=)HI9  

 JKL7=&/_     :  3 MG5NO PQRS T>)U(9  
                    :  3 06-.7=& +)6UVO9  

                    :  3 W=X Y1)#9  
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)*+,-) ". : "/01%2 3&452) 6)78-).  

  

  

  

  

  

r*E((6Z()  
0\(( )2(&() 0((D*>  

 ) )3+   R1Ef'   ) )3+ o  

)? (  [Ecccc'2YZ&() `~cccc,() `Ecccc8=.
 0ccccc,6/+&() 0Cccccc9E9y) WC#Eccccc{&()3

](e) _9Ef(E7 ;x)3 /;+..  

      

)F ( [)*Eccccc�&() `~ccccc,() `Eccccc8=.
  ]c(e) _9Ef() X)RO.9o 0C9E9y)

1/ECJ'+7 !C2k/3.  

      

)A (I~T. `~,()   [Ec\C6,.() %Yt
](e) _9EfY( 0{Y.O&()   /c;+.;x)3 

0C'2C() W�/ECa ] .  

  
  

    

)@ (    3Rcc( 0cC7EJ1. [Ec#EJ/) &12c,/
    _ccc9Ef() X)RO.ccc9) 2cccf; `~ccc,()

  /EcccccCa ]ccccc  /ccccc;+.;x)3 ]ccccc(e) W�
0C'2C().  

      

)B ( [)*Eccccc�&() `~ccccc,() `Eccccc8=.
 0Cccccc9E9y)  4cccccZ7 zccccc' !ccccc'EZ.Y(

    ]c  0'RO.c8&() 0cC\C6,.() V')+6()
](e) _9Ef().  

      

)b (`~ccccc,() `Eccccc8=. ()[)*Eccccc�&   
 0Ccccc9E9y) occcc6l X)RO.cccc9(0, 

.;x)(;+/.  

      

)h ( ̀ ~cccccccc,() `Ecccccccc8=.   WCcccccccc\()
  `2ccc6+&() 0C=2Yccc8() [E +cccM.()3

o) pEcc:$+ 7EccCtE&.D) Ecc�7 &cc' r>E{.cc9
081Rf() [EC:\.().  

      

)g (  W�YC#'cccccc/3 `~cccccc,() >)Rcccccct.
  0cccccC:\.() [E,6ccccck() zccccc' !ccccc'EZ.Y(

 r>E{.9o)3 r*2,.&()   E�/E'RcP &c'
.  
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9:4;2) ".*) : "/0<) =.>* 3?@/A2), 3B?C/2) D4@.E.<).  
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/ _@>H? PQ<R>?  F vF<DM>? Za_ CIRm>? CVOB>?. 

 7E8(E$:_ 0C&CYZ.() !5E92()3 Q1*R.() S+T  069E:&():  
-  @ad?>? xmD>?6  ;?lR>?& CXW<aE>?6 @OED>? PJ;ZM>?.  
-   @//>H? P//Q<R>? v//EDF6     '<//}B>? U?ZoM//Q<K CIRI//ulM>? ;l//m>? N//DK HL//_

*Lmq>? H;<D>?. 
 

7EZ7)*:_ () _C(E9+W12\.  069E:&() :  
- CI}=Y COIQ .  
- @>H? PQ<R>? '<}G  F vF<DM>? �<aF  !^s>? �?#  C)S^F. 

 

7E8'EP:_ H*RY( 0':~() rR&():  
 _      \<MmS ) @OE_.(  

  
  
  
  

  
  
  
  
  
  
  
  



  

   
 

,3.

0C;E8() rRa2()  
](e) _9Ef() X)RO.9o 0C9E9y) [)*E�&()  

  
Q'EO() H*R() :](e) _9Ef() :E�D S~6.3 !C2k/ [)2,P:  

77o3+:_ H*RY( 0C=2Y8() n)R#y):  
 \  :O_ 4?;#<W P><s>? \l+J h;Z>? ??d CJ<}b @!:  

,- $#L=EK @>H? PQ<R>? '<}G vIMXMK UlcJ.  
-- '<}B>? CY<X> CVIwL>? `<bl+E>? #ZRJ. 
.- '<}B>? CY<X> CVIwL>? `<bl+E>? [F \l+F vA y$LDJ. 
/- 6>?> CRIRm>? `?lso>? D<qNOK @>H? PQ<R>? '<}G i^AOK UlcJ. 
0- CRIRm>? iLs><K (W^Ae& @>H? PQ<R>? '<}G vIMXN CIEd  +;ZJ. 
7EC;E$: _H*R() 32.f':  

,- @>H? PQ<R>? '<}G vIMXN `?lsp.  
--  CIVIwL>? CY<X>? `<bl+F "PM+E>? GsQ & `<blcJ"? & U<}E>? =JLY. " 
.- @>H? PQ<R>? '<}G i^Ae `?lsp. 

 
 

7E8(E$:_ E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T069:  
-  rL///u<RE>? + T///ODE>? v///qW [///F @///OED>? HL///D>? + v+///Y :///O_ @///OE_ PJ;Z///N

rLIMn `<_lEBF.  
-  @OED>? HLD>? TJZcM> *Lmq>? H;<D>? '<}G +@>H? PQ<R>? vEDF. 

 

7EZ7)*:_  _C(E9+()W12\.  069E:&():  
-  CXW<aE>? +C)S^E>?. 

  

7E8'EP:_ H*RY( 0':~() rR&():  
     _ \<MmS)@OE_.(  

  
() H*R()H>E8 :_.,&() >,9 z' !'EZ.().  

 

7o3+:_ 0C=2Y8() n)R#y)  H*RY(:  
\  :O_ 4?;#<W P><s>? \l+J h;Z>? CJ<}b @!:  

,- PM+E>? GsV> `<bl+E>? Td  #ZRJ.  
-- fGlF v+XK PM+E>? GsQ `<bl+F [F \$l+F vA xmJ. 
.- PM+E>? GsQ :O_ 'lFL>? PINLN LIMJ. 
/- PM+E>? GsQ CI=Op LIMJ. 
0- > xWlM>? CY<Y [IDJ<dLIIMN& '<}BO. 
1- '<}BO> PJ;<M>?& 2Wl>? =qtJ. 
2- LY<qF Qv+XK @>H? PQ<R>? '<}G  F vF<DM>? Za_ CIOED>? (N?;<}EK fMDJ. 

  

7EC;E$:_ H*R() 32.f':  



  

   
 

,3/

,-  P//M+E>? Gs//Q `<//bl+F T//d  " Z//K  C//Ew<W &LNl//IqE+>? '<//}G &`<!&?//RE>? CO//Q &
 `<=OE>?& `?ZOBE>?."  

-- M+E>? GsQ :O_ 'lFL>? PINLN& LIIMNP. 
.- PM+E>? GsQ CI=Op LIIMN. 
/- xWlM>? CY<Y [IIDN. 
0- PJ;<M>?& 2Wl>? =qu. 

 

7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  
-  CXW<aE>? +@>H? PQ<R>? vEDF U?ZoMQ<K CIOED>? H&LD>?.  
7EZ7)*: _ 069E:&() W12\.() _C(E9+:  
      _ @OE_ ;<qMp? +CI}=Y COIQ .  

  

7E8'EP:_ R&()H*RY( 0':~() r:  
      _ 8mS  K;  ),  *L)b &.  @OE_.(  

  
                 z7E8() H*R() :r*'{()3 >C/E{&() 0a2( X)RO.9).  

 

7o3+:_ H*RY( 0C=2Y8() n)R#y):  
\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  

,- GIN<=E>? CSl> y$LDJ &<}N<bl+F #ZRJ&.  
-- ! T+RM>? GIN<=F xw<L& #ZRJGIN<=E>? CSl> @. 
.- CRIRn CcJLsK GIN<=E>? CSl> UZoMVJ. 
/- <}=w<L& #ZRJ& r;<=>? y$LDJ. 
0- CRIRm>? CcJLs><K r;<=>? UZoMVJ. 
1-      C/Sl> U?ZoM/Q? ]^/p [/F @>H? PQ<R>? '<}G  F vF<DM>? Za_ (V=aK (McF ZJfJ

CRIRm>? CcJLs><K r;<=>?& GIN<=E>?. 
7EC;E$:_ H*R() 32.f':  

,- N<=E>? CSl> xJLDN<}N<bl+F& GI.  
-- T+RM>? GIN<=F xw<L&. 
.- <}=w<L&& r;<=>?. 

 

7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  
 _ CIOED>? H&LD>?6 @OED>? PJ;ZM>?.  
 _ @>H? PQ<R>? vF<DF +  F CFZoMVE>? `?;<=>?& GIN<=E>? `<Sl> D?lb  NDq> "'<Eb

@>H? PQ<R>? rf}G .  
  

7EZ7)*:_  _C(E9+()\.) W12069E:&(:  
   _@OED>? PJ;ZM>? �<aF  �?#~? C)S^F.  

  

7E8'EP:_ H*RY( 0':~() rR&():  
    _ 8mS  K;  )-  *L)b &-  @OE_. (  
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 &'E8() H*R() : u )2:() z' !'EZ.() )WINDOWS .(  
  

7o3+:_ H*RY( 0C=2Y8() n)R#y):  
 \  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  

,- >? y$LDJ r?!<a><K #lmcE )WINDOWS .(  
-- r?!<aO> CIQ<Q~? `<bl+E>? :O_ yLDMJ. 
.- PM+E>? GsQ :O_ #lGlF kF<bLK *  r?!<b GM=J. 
/- CIQ<Ic>? ;?;'~? =JLY ]^p [F r?!<a>?  F vF<DMJ. 
0- T+RM>? ;?;'  U?ZoMQ<K ?!?la>? TBS LIMJ. 
1- PM+E>? GsQ [F (I>e (+JLRN ZJLJ *?>? \<+E>? :>e r?!<a>? +LRJ. 
2-    ?/!?la><K T+RM/>? ]^p [F @>H? PQ<R>? '<}G  F vF<DM>? :O_ (N;ZW 'fDJ )

WINDOWS .( 
 

GEC;E$:_ H*R() 32.f':  
,- <}N<bl+F& r?!<a>? xJLDN.  
-- <}aIK <EI! vJlRM>?& ?!?la>? GM!. 
.- ?!?la>? TBS LIIMN.  
7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  

 _;?lR>?& CXW<aE>?.  
 _NTODE>? vqW [F @OE_ HL_ TJZc. 
 _ @b&<DM>? TODM>?)rLIMn `<_lEBF :>e !^s>? TIVcN.( 
 _ *Lmq>? H;<D>? '<}G U?ZoMQ? +@>H? PQ<R>? vEDF. 

 

7EZ7)*:_  _C(E9+()W12\.  069E:&():  
    -  CI=m>? xI><+M>?& CXW<aE>? +C)S^E>?.  

7E8'EP:_ H*RY( 0':~() rR&():  
       _mS  K;  8 ),  *L)b &.  @OE_. (  

  
z9E.() H*R() :[)RYJ&()3 [E{Y&() r*)>..  

  

7o3+:_ H*RY( 0C=2Y8() n)R#y):  
 \  :O_ 4?;#<W P><s>? \l+IQ h;Z>? ??d CJ<}b @!:  

,- ZOBE>?& xOE>? [IK iL=J.  
--  ZJZG ZOBF KXaJ 
.- @>H? PQ<R>? '<}G :O_ #lGlF ZOBF TQ? LIMJ. 
/- :O_ \foF ZOBF &  xOF [_ -RqJ @>H? PQ<R>? '<}G. 
0- @>H? PQ<R>? '<}G :O_ CbfoE>? `?ZOBE>? &  `<=OE>? vcaJ& PVaJ. 
1-         -/IS [/F '</}B>? :/O_ C/bfoE>? `?Z/OBE>? &  `</=OE>?  F vF<DM>? CIEd  +;ZJ

'<}B>? PS<m> CInlmo>?& CJLV>?. 
7EC;E$:_ H*R() 32.f':  
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,- ZOBE>?& xOE>? [IK iL=>?.  
-- ZJZG ZOBF �<Xbe. 
.- F TQ? LIIMN@>H? PQ<R>? '<}G :O_ #lGlF ZOB. 
/- @>H? PQ<R>? '<}G :O_ CbfoE>? `?ZOBE>? &  `<=OE>? [_ -Rq>?. 
0- `?ZOBE>? &  `<=OE>? vcb& PVb. 

 

7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  
- @ad?>? xmD>? &y<XMA5?& ;<DXMQ5?.  
- @>H? PQ<R>? vEDF U?ZoMQ<K @OED>? HLD>?. 
- J;ZM>?vED>? R;&& @OED>? P. 

 

7EZ7)*:_  _C(E9+()W12\.  069E:&():  
-  CI=m>? xI><+M>?& CXW<aE>? + !^s>? �?#  C)S^E> @OE_ ;<qMp?. 

  

7E8'EP:_ H*RY( 0':~() rR&():  
      _ 8mS  K;  )-  *L)b &-  @OE_. (  

  
+lEZ() H*R() :&CZ' V'E;+7 !C2k/ [)2,P.  

 

7o3+:_ Y( 0C=2Y8() n)R#y)H*R:  
 \  :O_ 4?;#<W P><s>? \l+IQ h;Z>? ??d CJ<}b @!:  

,-  ZK  CEw<W [F [IDF kF<bLK vIMXMK UlcJ. 
--  ZK  CEw<W [F U<QL>? kF<bLK vIMXMK UlcJ.  
.- CcJLj [F LEA  U?ZoMQ<K kF<bLq>? �<}bOK UlcJ. 
/-         kF?L/q>? �</}be& vIM/XM> CRIR/m>? `?l/so>? D</qNe ]^/p [F (V=aK (McF 'fDJ

 CFZoMVE>?@>H? PQ<R>? '<}G @!. 
7EC;E$:_ H*R() 32.f':  

,- `<cIqsM>?& kF?Lq>? vIMXN `?lsp.  
-- `lm>? vBVF kF<bLK& U<QL>? kF<bLK vIMXN. 
.- `<cIqsM>?& kF?Lq>? �<}be iLj. 

 

7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  
- @wlt>? H;<D>? '<}G U?ZoMQ<K rLu<RE>? CcJLj.  
- vqW [F @OE_ HL_ CEODE>?. 
- *#L! v+XK `?lso>? |IqsN& !^s>? vqW [F @OE_ PJ;ZN. 

 

7EZ7)*:_  _C(E9+()) W12\. 069E:&(:  
-  C)S^E>? +CI=m>? CXW<aE>?. 

  

7E8'EP:_ H*RY( 0':~() rR&():  
     _ \<MmS ) *L)b + @OE_.(  

  



  

   
 

,32

08(E8() rRa2()  
](e) _9Ef() ]  0C\C6,.() V')+6() 4Z6( 0Y8'+ .  

) H*R()+kt ">Ef( : XE9+() V'E;+7 )Paint  ( )? .(  
7o3+:_ H*RY( 0C=2Y8() n)R#y):  

 \  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  
,- U<QL>? kF<bLK vIMXMK UlcJ.  
--  kF<bLq>? @! CFZoMVE>? TQL>? `?&#  :O_ yLDMJ. 
.- CFZoMVE>? TQL>? `?&#  [F r?#  vA C=IL& #ZRJ. 
/- U?ZoMQ<K TQL><K UlcJ kF<bLq>?. 
0- @>H? PQ<R>? '<}G :O_ (K U<W *?>? TQL>? S=RK UlcJ. 
1- U<QL>? kF<bLK |JLj [_ '<}B>? @! 4<cqVF #lGlF xOF D<GLMQ<K UlcJ. 
2-             |/IFlN& T/QL> U</QL>? kF</bLK U?ZoM/Q? ]^/p [/F C/IFlI>? </aN<IS @/! @/>H? PQ<R>? '<}G CIEd  LDXMVJ

& CF<D>? r<IR>? @! .?ZS~?& xW?lE>? NDK6>?A Cn<o>?. 

7EC;E$:_ H*R() 32.f':  
,- (OIMXN& kF<bLq>? C}G?&.  
-- <}=w<L&& TQL>? `?&# . 
.- kF<bLq>? U?ZoMQ<K TQL>?. 
/- 4<cqVF #lGlF xOF GM!& xOE>? S=S. 

7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  
 _*Lmq>? H;<D>? '<}G U?ZoMQ<K TODE>? vqW [F CIOED>? H&LD>?.  
 _<aE>?;?lR>?& CXW. 
 _@>H? PQ<R>? vEDEK vED>? R;&& CI=m>? `<_lEBE>? |JLj [_ @b&<DM>? TODM>?. 

7EZ7)*:_  _C(E9+()() W12\. 069E:&:  
,- CI}=Y COIQ .  
-- `<_lEBEO> �?#~? C)S^F. 
.- #L=aF v+XK P><j v+> @=n xIO+N. 

 

7E8'EP:_ H*RY( 0':~() rR&():  
      _ \<MmS ) *L)b + @OE_.(  

*R()+kt ">Ef() H :XE9+() V'E;+7  )Paint  ( ) F .(  
7o3+:_ H*RY( 0C=2Y8() n)R#y):  

\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  
, - r<YL=>? U?ZoMQ<K LR>? TQL><K UlcJ.  
- - \?l>~? �vF r?#  UZoMVJ. 
. - kF<bLq>? U?ZoMQ<K TQL>? �<aF  8a>? r?#  UZoMVJ. 
/ - ? �<aF  r<REE>? r?#  UZoMVJTQL>. 
0 - kF<bLq>? U?ZoMQ<K TQL>? TIEmN �<aF  Lp# :>e \<+F [F TQL>? vcaJ. 
1 - rZJZ_ PVb :>e (K UlcJ *?>? TQL>? PVaK UlcJ. 
2 - TQL>? $<BN? LIIMN CIOEDK UlcJ. 
3 - (I! T+RM>?& TQL>? TBS LIMJ. 
4 -    :/O_ (/N;ZW ]^p [F <aN<IS @! Z}B>?& 2Wl>? LI!lN @! @>H? PQ<R>? CIEd  +;ZJ

 PVb& vE_CIb<F TQL>? r#<_" CG<R>? \&# rZJZ_ PVb :>e (K UlcJ *?>? TQL>?. 
7EC;E$:_ H*R() 32.f':  
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, - TQL>? `?&#  U?ZoMQ?.  
- - TQL>? :O_ `^JZDN �?LGe. 
7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  

 _*Lmq>? H;<D>? '<}G U?ZoMQ<K TODE>? vqW [F @OED>? HLD>?.  
 _lR>?& CXW<aE>?;?. 
 _  P/Q<R>? vEDF U?ZoMQ<K vED>? R;&& CI=m>? `<_lEBE>? |JLj [_ @b&<DM>? TODM>?

@>H?. 
7EZ7)*: _ _C(E9+()() W12\. 069E:&:  

 _ C)S^E>? +CI}=X>? COIQ~?.  
 _h;Z>? CJ<}b @! #L=aF v+XK P><j v+> CI=m>? xI><+M>?. 
7E8'EP:_ H*RY( 0':~() rR&():  

      _ \<MmS)  *L)b+  @OE_.(  
+kt ];E8() H*R():L2M:() +1+f/ V'E;+7 z' !'EZ.() )Word .( )?(  

7o3+:_ H*RY( 0C=2Y8() n)R#y):  
\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  

,-  9lma>? LJLRN kF<bLK vIMXMK UlcJ)WORD.(  
--  9lma>? LJLRN kF<bLK `?&#  :O_ yLDMJ " kF<bLq>? C}G?&. " 
.- ZoMQ<K 8b PM+J9lma>? LJLRN kF<bLK U?. 
/-  !lM+E>? 8a>? S=RJ " ZaMVE>? "`?ZaMVE>? @! TQ<K. 
0-   GLMVJ " !lM+E>? 8a>? "`?ZaMVE>? [F. 
1-  9lma>? LJLRN kF<bLK |OMJ)WORD (CcJLj [F LEA<K. 
2-      S///=S ]^///p [///F C///IFlI>? <///aN<IS @///! @///>H? P///Q<R>? U?ZoM///Q? C///IEd  +;Z///J

 2W& <}> DlGL>?& C=OMoE>? `?ZaMVE>?C>l}Q& C_LVK CG<R>?. 
 

7EC;E$:_ H*R() 32.f':  
,- 9lma>? LJLRN kF<bLK vIMXN.  
-- 9lma>? ;LRF C}G?&. 
.-  ZaMVE>?  F vF<DM>? )8b CK<MA &8a>? S=S & (_<GLMQ?.( 
/- kF<bLq>? i^Ae. 

 

7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  
- TODE>? vqW [F CIOED>? H&LD>?.  
-  vED>? R;& )ZM>? @>H? PQ<R>? vEDF U?ZoMQ<K @OED>? PJ;.( 

 

7EZ7)*:_  _C(E9+()() W12\.069E:&:  
 _ @OE_ |IqsN " xm>? vp?#. "  
 _@>faF xIO+N. 

 

7E8'EP:_ H*RY( 0':~() rR&():  
      _ \<MmS ) *L)b  + @OE_.(  
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E8() H*R()]; +kt : L2M:() V'E;+7 z' !'EZ.()  )Word .( ) F  .(  
7o3+:_ y)H*RY( 0C=2Y8() n)R#:  

\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  
,- (DF vF<DMJ *?>? ZaMVE>? [F rLc! &  CEOA &  8a>? [F �fG #ZRJ.  
-- (EBS& 8a>? =p Dlb LIMJ. 
.- Lp# ZaMVF @! (cm>& (aF �fG &  8a>? PVaK UlcJ. 
/-  (<M=F U?ZoMQ<K (aF �fG &  8a>? y?RJ)DELETE (GIN<=E>? CSl> [F. 
0-        `?;</Ip C/Ew<W [/F $Z/JLJ *?>? PQ<aE>?  ul>? PVS 8a>? r?'<RF ;<MoJ "

=qu &=IQlN &r?'<RF &[IEI>? :>e & ;<VI>? :>e r?'<RF. " 
 

7EC;E$:_ H*R() 32.f':  
,- 8a>? |IVaN& ZJZRN.  
-- PVa>? &|mO>?& &!lM+E>? 8aO> GVE>?&. 

 

7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  
 _;&PQ<R>? vEDF U?ZoMQ<K @OE_ PJ;ZN & vE_ R.  
 _CVb<BMF `<_lEBF :>e !^s>? TIVcN ]^p [F @b&<DM>? TODM>?. 

 

7EZ7)*:_ 069E:&() W12\.() _C(E9+ :  
 _@OE_ |IqsN.  
 _@>faF xIO+N. 

 

7E8'EP:_ H*RY( 0':~() rR&():  
     _ \<MmS ) @OE_.(  

  
() H*R()];E8 +kt : V'E;+7 z' !'EZ.()L2M:() +1+f/  )Word .(  )A.(  

7o3+: _ H*RY( 0C=2Y8() n)R#y):  
!+ %Yt 7)*>Em _(E,() !2,C9 H*R() 01E�; ] :  

,- CcJLj [F LEA  U?ZoMQ<K ZaMVE>? @! ]&ZG TEmJ.  
-- ]&?ZB>? @! 9lma>? ";ZJ. 
.- <}EIVcMK UlcJ& ]&ZB>? <J^p ";ZJ. 
/- r;<=>? U?ZoMQ<K ]&ZB>? @! rZE_~? HL_ LIMJ. 
0- ";ZJ CcJLj [F LEA<K ]&ZB>? :O_ yl=m>?& rZE_~? [F C_lEBF. 
1-  ;<IMp<K ]&ZB>? [F #lE_ &  xn y?RJ)y?S (]&ZB>? CEw<W [F. 
2-  LF  ;<IMp<K (OEA<K ]&ZB>? y?RJ)y?S ( CEw<W [F)]&ZG.( 
3-  ;<IMp<K ZaMVE>? vp?# r;ln ";ZJ)r;ln ( CEw<W [F)"?;#e.( 
4- ZaMVE>? vp?# 8b  KLF xItJ. 

,5- UlcJ CcJLj [F LEA  U?ZoMQ<K ZaMVE>? C_<qsK.  
,,-     @//>H? P//Q<R>? '<//}BK C/bfoE>? `?Z//OBE>?& `<//=OE>?  /F v//F<DM>? C//IEd  +;Z/J

<}MInlmp& <}MJLQ :O_ C)!<RE>?&.  
  



  

   
 

,45

7EC;E$:_ H*R() 32.f':  
,- <}DF vF<DM>?& ]&?ZB>? "?;#e.  
-- ZaMVE>? vp?# 8b  KLF& ;lm>? "?;#e. 
.- ZaMVE>? C_<qj LF  ?I=aN. 

 

7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  
 _*Lmq>? H;<D>? '<}G U?ZoMQ<K @OED>? HLD>?.  

     _@>H? PQ<R>? vEDF U?ZoMQ<K @OED>? PJ;ZM>?. 
7EZ7)*:_ 069E:&() W12\.() _C(E9+ :  
-  �?#~? C)S^F +!^sO> @OE_ PJ;ZN& |IqsN.  

7E8'EP :( 0':~() rR&()H*RY:       _ \<MmS ) @OE_.(  
C(E8() H*R() +kt : 0C&1R\.() d3+Z() "PowerPoint ) "?.(  

7o3+:_ H*RY( 0C=2Y8() n)R#y):  
\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  

, -  CIEJZcM>? H&LD>? kF<bLqK #lmcE>? yLDJ " 2aJlK;lq>?. "  
- -  kF<bLK vIMXMK UlcJ " 2aJlK;lq>? "RIRm>? `?lso>? D<qNOK ZK  CEw<W [F C. 
. - T;<! @EJZcN HL_ KXaJ. 
/ - !lM+F 8b& 4<b?la_ vERN CVIw; CRJLY TEmJ. 
0 -  "?;#e ;' ;<IMp<K CVIwL>? CRJLXO> r;ln ";ZJClipart TQL>? `?&#  =JLY [F. 
1 - CcJLj [F LEA<K @EJZcM>? HLD>? :O_ LEA  &  CRJLY ";ZJ. 
2 - kF<bLq>? i^Ae& (EEn *?>? @EJZcM>? HLD>? S=RK UlcJ. 
3 -   H&L//D>? kF?L//K U?ZoM//Q<K @//>H? P//Q<R>? [//F r#<=M//Q5? `5<//BF N//DK ://O_ yL//DMJ

CIFlI>? <aN<IS Pb?lG xOMoF @! <}N<cIqsN& CIEJZcM>?. 
 

7EC;E$:_ H*R() 32.f':  
, -  CIEJZcM>? H&LD>? kF<bLK :O_ yLDM>? " 2aJlK;lq>? kF<bLK. "  
- - kF<bLq>? vIMXN `?lsp. 
. - T;<! @EJZcN HL_ �<Xbe. 
/ -  TIEmNCVIw; CRJLY. 
0 - @EJZcM>? HLD>? :O_ LEA  &  CRJLY "?;#e. 

 

7E8(E$:_ 069E:&() !5E92()3 Q1*R.() S+T :  
 _a>? NDK TJZcM> r;lqV>? U?ZoMQ?& ;?lR>?& CXW<aE>?)<c CE}E>? `?lso>?&.  
 _CEODE>? vqW [F @OE_ HL_. 
 _@>H? PQ<R>? vEDF U?ZoMQ<K CIOE_ `<qJ;ZN. 

 

7EZ7)*:_ () _C(E9+069E:&() W12\. :  
- CI=m>? xI><+M>?& `<XW<aE>?. 

  

7E8'EP:_ H*RY( 0':~() rR&():  
              \<MmS) *L)b +@OE_.(  

C(E8() H*R() +kt : 0C&1R\.() d3+Z() "PowerPoint ) "F.(  
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7o3+:_ H*RY( 0C=2Y8() n)R#y):  
\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  

,-   ? HL////_ `?l////sp #Z////DJ     C////IEJZcM>? H&L////D>? kF<////bLK U?ZoM////Q<K Gw?L////X>
"2blIK;lq>?."  

-- CcJLj [F LEA<K (EEn *?>? @EJZcM>? HLD>? @! Gw?LX>? HLDK UlcJ. 
.- HLD>? ]^p Gw?LX>? [IK vcaMO> <}_<qNe [+EJ @M>? `?lso>? #ZDJ. 
/- CcJLj [F LEA  U?ZoMQ<K HLD>? �<aF  Gw?LX>? [IK vcaM><K UlcJ. 
0- HLD>? �<}bOK UlcJ CRIRm>? iLs>? D<qNOK @EJZcM>?. 
1-          H&L/D>? U?ZoM/Q<K @/>H? P/Q<R>? [/F r#<=M/Q5? `5</BF N/DK :O_ yLDMJ

CIFlI>? <aN<IS Pb?lG xOMoF @! <}N<cIqsN& CIEJZcM>?. 
2- @>H? PQ<R>? '<}G U?ZoMQ? Za_ CIOED>? (N?;<}EK (McF 'fDJ. 

 

7EC;E$:_ H*R() 32.f':  
,- Gw?LX>? HL_.  
-- LX>? [IK vcaM>?HLD>? �<aF  Gw?. 
.- @EJZcM>? HLD>? �<}be. 

 

7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T :  
 _r;lqV>? U?ZoMQ?& ;?lR>?& CXW<aE>?.  
 _TODE>? y?LYe& CDK<MEK !^sO> vE_ R;&& CIOE_ `<qJ;ZN. 

 

7EZ7)*:_ 069E:&() W12\.() _C(E9+ :  
 _C)S^E>?.  
 _@OE_ |IqsN& PJ;ZN. 

  _N@>faF xIO+. 
 

7E8'EP:_ H*RY( 0':~() rR&():  
          _ \<MmS) *L)b + @OE_.(  

  
+kt C(E8() H*R() : 0C&1R\.() d3+Z()" PowerPoint ) "A.(  

7o3+:_ H*RY( 0C=2Y8() n)R#y):  
\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  

,-     [I//K v//caM>? �<//aF  @Nl//n &  @//ALS LIF<//N C!<//uOK Ul//cJ  HL//D>? @//! Gw?L//X>?
CRIRm>? `?lso>? D<qNOK @EJZcM>?. 

-- <}> |IVaN vE_& @EJZcM>? HLD>? :O_ r;ln ";ZJ. 
.- Gw?LX>? :O_ CINln& CIALS `?LFzF C!<ue `?lsp #ZDJ. 
/-     [w<///+>? :///O_ CINl///n& C///IALS `?LFz///F C!<///uOK Ul///cJ " CRJL///X>? " D<///qNOK

CRIRm>? `?lso>?. 
0-   /_ TIE/mM> (w^F'  F \&<DMJ& +;<XJ     Cs/Xb  &  C/Q;ZE>? Z/I=N C/IEJZcN H&L

CF<_ C=mK  EMBE>?. 



  

   
 

,4-

7EC;E$:_ H*R() 32.f':  
,- Gw?LXO> CI><cMb5? vS?LE>? `?LFzF.  
-- `?LFzE>? C!<ue& <}+JLRN& `<aw<+>? |IVaN. 
7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  

 _;?lR>?& CXW<aE>?. 
 _TODE>? vqW [F @OED>? HLD>?. 
 _M>?TODE>? CDK<MF& y?LYOK !^s>? [IK @b&<DM>? TOD. 
7EZ7)*:_ 069E:&() W12\.() _C(E9+ :  

   - CI}=X>? COIQ~?.  
    -  @OE_ PJ;ZN& |IqsN +!^s>? [F C_lEBF v+> @OE_ D&LXF.  

 

7E8'EP:_ H*RY( 0':~() rR&():  
     _ \<MmS ) @OE_. (  

z7)+() H*R() +kt :+CY7 E1RC' V'E;+7 ) Media Player.(  
7o3+:_H*RY( 0C=2Y8() n)R#y):  

\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  
,-  ZK  CEw<W [F LIOK <JZIF vIMXMK UlcJ.  
-- r?#  vA C=IL&& kF<bLq>? @! T+RM>? `?&#  :O_ yLDMJ. 
.-   <JZ//IF kF<//bLK U?ZoM//Q<K @//>H? P//Q<R>? '<//}G ://O_ \f//oF x//OF vIM//XMK Ul//cJ

LIOK. 
/- K UlcJCcJLj [F LEA<K lJZI=>?  scF @! `lm>? TBRK T+RM><. 
0- LIOK <JZIF kF<bLK U?ZoMQ<K H&LDE>?  scE>? @! r;lm>? TBRK T+RMJ. 
1-       H;<//DMJ 5& CIF^//Q"? CDJL//X>? |//!?lJ <//EK r#Z//DME>? =w<//Ql>? C//IacN UZoM//VJ

<}DF. 
2-   vw</Ql>? `</IacN [F r#<=MQ5? ]^p [F r#lERF CIAlOQ `<!LmN& TIW PVM+J 

CIFlI>? (N<IS @! r#ZDME>?.  
 

7EC;E$:_H*R() 32.f':  
,- LIOK <JZIF kF<bLK vIMXN.  
-- lJZI=>? &  `lm>? `<=OF vIMXN. 
.- `lm>?& r;lm>? TBRK T+RM>?. 
7E8(E$:_069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T :  

 _*Lmq>? H;<D>? '<}G U?ZoMQ<K TODE>? vqW [F @OE_ HL_.  
 _^sO> CIOE_ `<qJ;ZNTODE>? y?LYOK @>H? PQ<R>? vEDF U?ZoMQ<K !. 

 

7EZ7)*:_069E:&() W12\.() _C(E9+ :  
- h;Z>? CJ<}b @! @cIqsN @OE_ PJ;ZN. 

 

7E8'EP:_H*RY( 0':~() rR&():  
     _ \<MmS ) @OE_. (  



  

   
 

,4.

0Z7)+() rRa2()  
/;+((((.;x)  

  
() H*R()+kt Q'EO :/;+.;x) ]  0'R\'.  

7o3+:_ Y8() n)R#y)H*RY( 0C=2:  
\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  

,- 2bLMb"? C+qXK #lmcE>? yLDJ.  
-- 2bLMb"? C+qXK ]<mN^> CKlOsE>? `<FfOMVE>? #ZRJ. 
.- C+qX><K ]<mN^> CRIRm>? `?lso>? D<qNOK 2bLMb"? C+qY UZoMVJ. 
/- CIFlI>? <aN<IS @! 2bLMb"? C+qY U?ZoMQ? CIEd  LDXMVJ. 
0- Ed  +;ZJC=OMoE>? CIOED>?& CIb<Vb"? Pb?lB>? @! @>H? PQ<R>? CI.  

 

7EC;E$:_ H*R() 32.f':  
,- 2bLMb"? C+qXK xJLDM>?.  
-- 2bLMb"? C+qXK ]<mN5? `<FfOMVF. 
7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T :  

 _2bLMb"? C+qY ;lsN [_ @cw<F& TOI! HL_ U?ZoMQ<K rLu<RE>?.  
 _CXW<aE>? ;?lR>?&. 
 _2bLMb"? C+qXK ]<mN? �?LGe CI=I+> @OE_ PJ;ZN. 
7EZ7)*:_ 069E:&() W12\.() _C(E9+:  
_*LJLRN ;<qMp? ". rLImW COIQ .  

 _C)S^E>?. 
7E8'EP:_ H*RY( 0':~() rR&():  

      _ \<MmS ) *L)b + @OE_. (  
  

 H*R()+kt H>E8() :/;+.;x) 0,6l E�'R\/ ].() [E'RO().  
7o3+:_ H*RY( 0C=2Y8() n)R#y):  

\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  
, - CIFlI>? <aN<IS @! <}aF r#<=MQ5? [+EJ& 2bLMb"? C+qY <}FZcN @M>? `<FZo>? #ZDJ.  
- -     @/! </d;&#& 2/bLMb"? C+qY <}FZcN @M>? `<FZo>? [F CFZp vA C=IL& :O_ yLDMJ

 EMBE>?& #L=>? CFZp. 
. -   oM//Q5? [I//K f//IEJ        C+q//Y <}FZ//cN @//M>? `<FZ//o>? $?//}> KI//V>? U?ZoM//Q5?& Z//IB>? U?Z

2bLMb"?. 
/ -          %? T/Db [/F C/EDb @/d 2/bLMb"? C+q/Y <}FZ/cN @/M>? C_laME>? `<FZo>? $?d \  +;ZJ

(N^F<DN LIVIN& (N<IS vI}VM> \<Vb"? :O_ . 
7EC;E$:_ H*R() 32.f':  

, - 2bLMb"? C+qY <}FZcN @M>? `<FZo>?.  



  

   
 

,4/

 "  /Rq>?& G=/mM>? - &  @/b&LM+>"? Z/JLq>? & ̀ </=OE>? ]#<//qN &   Z/DK [/_ ]</mN5? & `<//_lEBF
;<qp~? & .ZRM>? CsRF. "  

-- CIFlI>? <aN<IS @! `<FZo>? $?d [F r#<=MQ5? iLj& vw<Q&.  
 

7E8(E$:_ )3 Q1*R.() S+T 069E:&() 0C&CYZ.() !5E92(:  
- ;?lR>?& CXW<aE>?.  
-  `<FZoO> CIRIulM>? ;lm>?& UlQL>?& r;lqV>?2bLMb"? C+qY <}FZcN @M>?. 
- CIFlI>? <aN<IS @! `<FZo>? $?d [F r#<=MQ5? vw<Q&& iLs> @OE_ PJ;ZN. 
7EZ7)*:_ 069E:&() W12\.() _C(E9+:  

 _CI=m>? xI><+M>?& `<XW<aF.  
 _LJLcN CK<MA  -RK D&LXEA "     C/I=IA& 2/bLMb"? C+q/Y <}FZ/cN @M>? `<FZo>? [_ fGlF

b C}G& [F <}aF r#<=MQ5?P><s>? L).  
 

7E8'EP:_ H*RY( 0':~() rR&():  
      _ \<MmS ) *L)b + @OE_. (  

 H*R()+kt z7E8() :/;+.;x) >{M/.  
7o3+:_ H*RY( 0C=2Y8() n)R#y):  

\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  
,-  G=mMF vIMXMK UlcJ ";;lOqVAe 2bLMbe "CcJLj [F LEA<K.  
-- E>? i^Ae& �<}bOK UlcJ G=mM " ;;lOqVAe 2bLMbe "CcJLj [F LEA<K. 
.-       *?//>? G=//mME>? @//! GIR//m>? \<//+E>? @//! 2//bLMb"? [J&<//a_ [//F 4<//b?la_ P//M+J

$'<}G @! (FZoMVJ. 
/- GIRm>? v+X><K [J&<aD>? =JLY UZoMVJ. 
0-  `<bl+F :O_ yLDMJ " @Q<Ic>? `?&#~? =JLY "(I! \l+F vA C=IL&&. 
1-  U?ZoMQ<K <}N?;<J' |qQ  W?lF G=mMJ@Q<Ic>? `?&#~? =JLY. 
2-       \<//Vb"? 0Z//d *?//>? :><//DN& (b<Rq//Q |><//o>? C//E)_& r;Z//cK (//b<EJe [//F 'f//DJ

r<IR>? ;lF & \&zY vI}VN @! (aF r#<=MQ5?& @>H? PQ<R>? '<}G y<XMA5.  
 

7EC;E$:_ H*R() 32.f':  
,- (W^Ae& ;;lOqVAe 2bLMbe G=mMF vIMXN.  
-- [J&<aD>? =JLY U?ZoMQ?& 2bLMb"? [J&<a_. 
.- (I! \l+F vA C=IL&& @Q<Ic>? `?&#~? =JLY `<bl+F.  

 

7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T :  
  

 _ *Lmq>? H;<D>? '<}G U?ZoMQ<K TODE>? vqW [F @OE_ HL_  
 _@>H? PQ<R>? vEDF U?ZoMQ<K vE_ R;&& CIOE_ `<qJ;ZN. 
7EZ7)*:_ 069E:&() W12\.() _C(E9+ :  

        - E>?@OED>? �?#~? ;<qMp?& C)S^. 
7E8'EP:_ H*RY( 0':~() rR&():  

       _ \<MmS ) @OE_. (  
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 H*R()+kt &'E8(): /;+.;x) 0,6l +6t [E'2YZ&() &t Cf6().  
7o3+:_ H*RY( 0C=2Y8() n)R#y):  

\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  
,_      $Z_<//VN @//M>? -//Rq>? `<//IacN& iL//j ://O_ yL//DMJ     C+q//Y [//F r#<=M//Q5? ://O_

 `5<BE>? C!<A @! `<FlODF [F (OERN <F& 2bLMb"?.  
-_   L//q_ `<//FlODE>? [//_ -//RqO> UZoM//VN @//M>? -//Rq>? `<//ALRF NDq//> C//OEF  #Z//DJ

 2bLMb"? C+qY. 
. _   [//F ZI=M//VJ& 2//bLMb"? C+q//Y ://O_ r;l}//XE>? -//Rq>? `<//ALRF N//DK UZoM//VJ

 <}N<FZp. 
/ _  W?lE>? NDK C>#  UZoMVJ <}IO_ ]lmR>? ZJLJ @M>? `<FlODE>? [_ -RqO> 
0 _  </}K TDb  @M>? TDa>? [F ZDJ 2bLMb"? C+qY Lq_ `<FlODE>? [_ -Rq>? \  +;ZJ

 L+X>? PGlMVN @M>?& \<Vb"? :O_ (b<RqQ |><o>?.  
 

7EC;E$:_ H*R() 32.f':  
, _2bLMb"? C+qY Lq_ -Rq>? `<ALRF.  
-_ CIb&LM+>"?  W?lE>? vI>#. 

 

(E$7E8:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T :  
  

_ ;?lR>?& CXW<aE>?.  
 _ y<XMA5?& �<mcMQ5?.  
 _@>H? PQ<R>? vEDF U?ZoMQ<K vE_ R;&& CIOE_ `<qJ;ZN. 
7EZ7)*:_ 069E:&() W12\.() _C(E9+ :  

  

-     @//! `<//FlODF [//_ -//RK D&L//XF "    T//ODE>? <d#Z//RJ `5<//BF "   C+q//Y U?ZoM//Q<K
 2bLMb"?. 

7E8'EP:_ H*RY( 0':~() rR&():  
       _ \<MmS ) @OE_.(  

 H*R()+kt z9E.() :/;+.;x) 0,6l X)RO.9) [EC6Y9.  
7o3+:_ H*RY( 0C=2Y8() n)R#y):  

\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  
,- 2bLMb"? C+qY U?ZoMQ? `<IqOQ :O_ yLDMJ.  
-- ?ZoMQ? `<IqOQ [_ CBN<a>? ;?Lu~? #ZRJ2bLMb"? C+qY U. 
.- GIRn& @K<BJe Qv+XK 2bLMb"? C+qY U?ZoMQ? [F ZI=MVJ. 
/-  (N<IS @! 2bLMb"? C+qY U?ZoMQ? [_ TBaN ZW @M>? ;?Lu~?& `<IqOV>? PaBMJ

CIFlI>?. 
0-  TIc>? ]^p [F <}DF vF<DM>?& 2bLMb"? C+qY U?ZoMQ5 vEF~? !lOQ~? kMaMVJ

CIF^Q"? TI><DM>?&. 
1- OVE>? \  +;ZJ [F (K UlcJ <F [_ ]&zVF (b & (K UlcJ vE_ vA :O_ PQ<RJ T

`<IAlOQ. 
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7EC;E$:_ H*R() 32.f':  
,- 2bLMb"? C+qY U?ZoMQ? `<IqOQ.  
-- 2bLMb"? C+qX> @qOV>? U?ZoMQ5? [_ CBN<a>? ;?Lu~?. 
7E8(E$:_ 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T :  

 _COEF~? !Lu& ;?lR>?& CXW<aE>?.  
 _>?        C//OEF~? NDq//> CIRI//ulM>? `<Fl//QL>?& ;l//m>? U?ZoM//Q?  //F @ad?//>? x//mD

2bLMb"? C+qX> @qOV>? U?ZoMQ^>.  
7EZ7)*:_ 069E:&() W12\.() _C(E9+ :  

 _CI=m>? `<XW<aE>?.  
 _h;Z>? CJ<}b @! rLImW CJLJLRN COIQ .  
7E8'EP: _H*RY( 0':~() rR&():  
        _ \<MmS ) *L)b. (  

 H*R()!3+kZ() : ];3+.,(x) R1+6().  
7o3+:_ H*RY( 0C=2Y8() n)R#y):  

\  :O_ 4?;#<W P><s>? \l+IQ h;Z>? CJ<}b @!:  
,- @b&LM+>"? ZJLq><K #lmcE>? yLDJ.  
-- @b&LM+>"? ZJLq>? U?ZoMQ? Zw?l! :O_ yLDMJ. 
.- (K 9<p @b&LM+>e ZJLK �<XbOK UlcJ. 
/-  Qv+XK @b&LM+>"? ZJLq>? CFZp UZoMVJ C><QL>? ]<Q;e& r�?LW -IS [F GIRn

CIb&LM+>"?. 
0- @b&LM+>"? ZJLq>? U?ZoMQ<K <}><Q;OK UlcJ @M>? C><QLO> |!LF xOF C!<ue. 
1- CIFlI>? <aN<IS @! (N<IacN& @>H? PQ<R>? U?ZoMQ? CIEd  +;ZJ. 

 

7EC;E$:_ H*R() 32.f':  
,- $Zw?l!& @b&LM+>"? ZJLq>? xJLDN.  
-- @b&LM+>e ZJLK �<Xbe. 
.- MQ? @b&LM+>"? ZJLq>? U?Zo ) Cc!LE>? `<=OE>?& vw<QL>? ]<Q;e& r�?LW.( 

 

7E8(E$:_ H*RY( 069E:&() 0C&CYZ.() !5E92()3 Q1*R.() S+T:  
 _;?lR>?& CXW<aE>?.  
 _*Lmq>? H;<D>? '<}G U?ZoMQ<K TODE>? vqW [F @OE_ HL_. 

@>H? PQ<R>? vEDF U?ZoMQ<K !^sO> vE_ R;&& CIOE_ `<qJ;ZN. 
  

7EZ7)*:_ H*RY( 069E:&() W12\.() _C(E9+:  
 _CI}=Y COIQ .  
 _@>faF xIO+N. 

  

7E8'EP:_ H*RY( 0':~() rR&():  
    _ \<MmS ) *L)b + @OE_.(  

  


