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 -WU F7 056474 X/)1 ( /)2 ( $W)      34*W) Y7!B"WI4 7FNW' ZW)4/F  $;WI!?'

 [RNI \*# V02F4*, ]^24 VF!JK Q! 74*O  $W) GW:!, $:7!<' / F!W. F  $W"K

0' _N)*'7N`.  F7>a` != 3)3 ( /)4 (JK b4*99c2 / L4*",4 $MB?' F!

*) $:N5O GH*IB2 34*) $:N5O Q!a' d%, @A105C.C . -. R4 Y7!B"I4 !)

 TU*' R4 0)*12 ( !"# !) *+!,]6[ GI4 Y-` $% !&' .$) P*6  $W"KF F!.

 @AB2 F7105C.C .$) >'!` $. GI4 0;9.*2 bFNEe *O $#4N"WI4 3!=-

$#4N"I4 / $64FNI GB= 34   0 !9f9W`N'*2 b!WghJ' !) $64FNI 82 34

0' Q!%a 7N`.  

3-2- $%&'( )*+,*- .%/&0 123 %4$56  

>a` 3!=)5 ( /)6 (   i/*W` F!WJK e"K*O *M#F7 !) *+!, [/F j!I4*)

Q!6 G'/!&' 3/*9# / $:N5O G.*, F7 *9klW2 V0J.  e"K*WO *WM#   mW1,

    n!W?: *"'4F!WS eW 4 $. 0":!, !) $% !&' F7 4F $#4*J9S 3!=R!O o*"J'

0f# @AB2 34*) V7N`105C.C .0' Q!J#-=7.  Q7Nf# $K!+4   *"'4F!WS *Wk4

 o*"J' m1,F7 ]-= !)    R4 >WE!, 3!W=R!O 0W<p4/ q4N6 e"K*O *M#

 Y-` C!1#4 L4*",4GI4.  >)!&"' *k4 $) *"'4F!S e 4 XNWa:N'  !W=3   3R!WO

 !'7 F7 L4*",4 brNg?'  0W' _NW)*' $:N: >647 3r!) F!JK / 7NW` .  !W)

 R4 >E!, 3!=R!O 74Rs m1, t=!. d;I o*"J' m1,  $aA 4 $) $UN2

0' L4*",4    e"K*WO *WM#F7 V7NW`     $W19"# F7 / F!WJK t 4uWK4 vWH!) Qs

  GWI4 Y-W` $#!=7 GH*I t 4uK4 .     F7 4F b!;WI!?' GWp7 iNW+N' eW 4

$9;`3R!I0' 7N;w) !=-=7.  

  

 7893-  *W",4 $MB?' F!JK b4*99c2    Q!Wa' dW%, *W) L4 $W:N5O   @WAB2 F7

105C.C  .     
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3-3- :*; <0!*=0 )!%'6 %4$>&?  

 >a` 3!=)7 ( /)8 (Q!6 G'/!&' 3/*9# *9kl2  $WMB?' F!JK *) 4F 0J.

 @AB2 34*) $:N5O GH*I / L4*",4105C.C .0' Q!J# -W=7 . Q!Wf=  FNWx 

0' $M,^' $.   L4*W",4 3!W=R!O F!JK *"'4F!S e 4 e"K*O *M#F7 !) 7N`

$)0' 4-9S t 4uK4 jN%?' FNx-A. .M"#4 $y*O40' F! F7 o!aDE4 7/F

Q!6 -A s*K *k4 F7 $:N:    R4 !W'4 7NW` $W#!=7 GH*I t=!. $) *1A' 0J.

  z!W" !w# VGI4 $"K!  t 4uK4 $:N5O GJS F7 L4*",4 3!=R!O F!JK $. !1#s

 GW`47 -=4N6 t 4uK4 $#!=7 GH*I .      e"K*WO *WM#F7 !W) $W#!=7 GH*WI

Q!6 G'/!&' 3/*9# 0J.460 ]*E !) / GI4 $9#!k *) *"'#   eW 4 R4 *WM

 /*9#449 $) $9#!k *) *"'0' GI7- s .    o*"WJ' mW1, $W% !&' e 4 F7

GI4 Y-` FNMA' $:N5O G.*, i/*` F!JK / !=R!O.  

3-4-  %4$5@AB- <?%3 C!%9 D*&E  

             3/*W9# *W) $W;5{ / L4*W",4 $WMB?' ]!1WI R4 $W:N5O Q-W` !=F 34*)

Q!60' 0K!. $9:/4 F!JK $) R!9# 0J.-`!) . >a`)9 ( Wk4   i/*W` F!WJK *

0' Q!J# L4*",4 $MB?' F!JK b4*99c2 *) 4F $:N5O G.*,-=7 . Y-=!J'

0'   0W' 4-W9S t 4uWK4 F!JK $A9J9) V*"'4F!S e 4 t 4uK4 !) 7N` -WA. . F7

 >a`)10 (     $W:N5O GW.*, i/*W` F!WJK d%,*) F!JK $A9J9) b4*99c2

0' Q!J# $. GI4 Y-'s$) b4*99c2 -=7  GWI4 0fwWI bFNE .  $;WI!?'

!JK   *WfH XNWx / @AB2 0Af 4 Y!O- 7 R4 r!) Gp7 !) / |9?E *}.4-, F

 GWI4 F47FN6*) 0 r!) G9f=4 R4 Qs .[/F F7      34*W) 0W595?2 >W, 3!W=

    !W) 4F $W:N5O GW.*, i/*` F!JK *k4 V0)*12 ( !"# !) >95?2 ( !"# ~)!D2

  0W' X!WfH4 [RNI \*# t 4uK4  -W#7*.]18 .[  $W) *W+!, [/F F7  FNWx

 e 4 *9kl2 m9&"%'GI4 0IF*) >)!p *"'4F!S.    i/*W` F!WJK *k4 0IF*) F7

 F7 $:N5O G.*,>a` != 3)9 ( /)10 (    3/*W9# / !W=R!O o*"WJ' m1,

Q!6GI4 Y-` n!?: 0J. .  

3-5- F*'GAH; %4$ %-,*IJ  

  X/-WU ~)!D' *OR!{s iN# /7 R4 *OR!{s b!9ENg6 *k4 0IF*) 34*))3 (

  @WAB2 05647 89"%:!) >95?2 F7 *)4*) C*U !)105C.C .   Y-W` Y7!B"WI4

GI4 .     >aW` F7 L4*W",4 3!W=R!O e9�#!W9' 3!W'7 *) *OR!{s *9kl2 )11 (

GI4 Y-'s .5H0   YF!fW` *OR!W{s R4 /7 YF!f` *OR!{s *"f. jN"�f 4 m{F

GI4 *2r!) L4*",4 brNg?' 3!'7 V895` 0#!'R YR!) C!f2 F7 V8  . 4�:

 3!'7 b4*99c2 e99<2 F7 *OR!{s 892!)! 7s $5<` 3!'7 3!=R!O e9�#!9'

7F47 0wUN2 >)!p *k4 L4*",4 .  > !W%' *M# R4 !'7 b4*99c2 |9?E e99<2

     GW9f=4 u�!W, �^WI $W:N: 0O7NI*K / t !I e9A�f= / �^I 0Af 4

GI4 ]19.[ $)FNx     $WD&# R4 $#4*WJ9S *W"f. 892!)! 7s $5<` 3!'7 05.

�N5D' t !I *M#GI4 *2 .t2s R4 �S GI4 eaf'  Y-W -S 0:4N"' 3!=

 $#4*WJ9S F7 0:!<"`4 7N6       $"WI4N6!# 895W` $W) *W1A' / -W=7 3/F !W=

7N`]20  .[  

7895-     W) o*"WJ' mW1, *9klW2 0IF*) *    *W",4 $WMB?' F!WJK b4*W99c2 L4

*) @AB2 F7 Q!'R d%,105C.C.  

  
 7896- ) o*"J' m1, *9kl2 0IF*) *  b4*W99c2 *) GH*WI  Q!W'R dW%,  F7

 @AB2105C.C.  

  
 7897- 9kl2 *G'/!&' 3/*9# Q!6) 0J. *  !WJK b4*W99c2 F  *W",4 $WMB?' L4

)* @AB2 F7 Q!'R d%,105C.C.  

  

 7898- Q!6 G'/!&' 3/*9# *9kl2) 0J. * b4*99c2 F7 Q!'R d%,*) GH*I

 @AB2105C.C.  
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 7899- ) $:N5O G.*, i/*` F!JK *9kl2 * b4*W99c2     L4*W",4 $WMB?' F!WJK

*) @AB2 34*) Q!'R d%,105C.C.  

   

 78910- 4*99c2   $W:N5O GW.*, i/*` F!JK !) L4*",4 $MB?' F!JK $A9J9) b

 @AB2 F7105C.C .  

  !"#3-     b!9WENg6 *Wk4 0WIF*) 34*) Y-` Y7!B"I4 3!=*OR!{s b!ghJ'

*OR!{s 0a9'!A 7N'*2 ]21  /6[.  

$5<` 3!'7

892!)! 7s !C  

jN"�f 4

 !/MJ kg
  

!=!'*O G;%#3

Y� / )-(  

C*U

 !gr
  

*OR!{s iN# 

85/1726 287/0  25/1 5/19 *OR!{s)1( 

85/2666 106/0  40/1 5/19 *OR!{s)2( 

 F7 GI4 |9+N2 $) CRr tWh)  !W=    *OR!W{s b!WghJ' R4 >W;p 3)1 ( F7

 @AB2 8 *"'4F!S $<:!D'105C.C .GI4 Y-` Y7!B"I4. 

 >a` ~)!D')12 (   WI *OR!W{s C*WU t 4uK4    0WA?A' 0#!W'R X!W&"#4 d;

F!JK- 0' Q!'R$) 7N`FNx3     t=!W. 895W` 0#!W'R YR!) $. 0W' -W)!  .

F7      $W) F!WJK $A9WJ9) $WD&# Q!Wa' *OR!W{s C*U t 4uK4 !) $19"#  GfWI

0' !U $) !U L4*",4 $MB?'7N` .   / F!WJK $A9WJ9) *) *OR!{s C*U F4-&'

GH*I  $#!=7 klW2*9   7F47 3u9y!W# F!9W%) .  >aW` F7)12 (J' R4  b!Wgh

GI4 Y-` Y7!B"I4 8  YF!f` *OR!{s.  

4- 52'/6)%'-

~9&?2 e 4 F7   89"W%:!) >95?2 V0D6*9{ [RNI \*# e"K*O *M#F7 !)

C!1#4 @AB2 34*) 05647 GI4 Y-` .  37-WH >, $) $UN2 !) *+!, [/F

Y-` C!1#4V G 7/-?'   br7!W<' 0W595?2 >W, R4 0`!# 0+! F 3!=  $W) 

TU*' [/F ]18 [7F4-# 4F .4 !)   *W+!, Y-W` Y747 $<IN2 [/F R4 Y7!B"I

C*# C!# !) 05647 89"%:!) >95?2 F4uK4Badr2 GI4 Y-` $9w2 .   

  

78911- 9kl2 *b!9ENg6 *OR!{s ) $#4*J9S 3!=R!O e9�#!9' 3!'7 *)*  dW%,

 @AB2 F7 Q!'R105C.C.  

  
78912- C*U t 4uK4 *9kl2 *OR!{s F!JK 0A?A' *)-  @AB2 F7 Q!'R105C.C.  

 37/F/C*#   0WI-A= 7!W<)4 V�^I $:N: b!ghJ' V$:N5O C*U >'!` F4uK4

e *O    0W' *OR!W{s / $#4*WJ9S 0 !9f9`N'*2 b!ghJ' / $#4*J9S -W`!). 

 0U/*6C*# L4*W",4 3!=R!O 3!'7 / F!JK >'!` F4uK4 *)   / Q!W'R dW%,

 V$:N5O Q!a' GH*I  0WJ6*y / 0:!&"#4 *) $W:N5O  Q!W'R dW%,   Q!Wa' /

0' $:N5O7N` .  -W. ( !"#       *W� 7 ( !W"# / 0=!�WJ !'Rs ( !W"# !W) *W+!,

     0W' Q!WJ# 0)NW6 ~)!WD2 0W5647 89"%:!) >95?2 *;"<' 3!=-. -W=7 .

     / @WAB2 0WAf 4 Y!O-W 7 R4 r!W) Gp7 !) / |9?E *}.4-, F!JK $;I!?'

GI4 F47FN6*) 0 r!) G9f=4 R4 Qs *fH XNxV  Y-W 4 G:!, F7 $. 4*y  Xs

89"%:!) b!;I!?' F7V  ]-=GI7 0)!  K $)J  XNWx F7 *2r!) *}.4-, F!

0' $:N:  $W) $:N: YR!I >f?2 C-H V]-= e 4 0<p4/ G 7/-?' !wA2 -`!)

GI4 0a9#!a' n!?: .   @WAB2 F7 F!WJK $A9J9) $;I!?' 3!D6105C.C .

    GW'/!&' 3/*W9# / $#4*WJ9S 3!=R!O o*"J' m1, e"K*O *M#F7 Q/-)

Q!6$) 0J. d92*255/24 / -EF744/25  -EF7GI4 .*M#F7 !)  e"K*O

 @WWAB2 0WW5647 89"WW%:!) >WW95?2 F7 *"'4F!WWS /7 eWW 4105C.C . 3!WWD6

 $) L4*",4 $MB?' F!JK $A9J9) $;I!?'25/2   -WEF7 )   3FNW�2 F4-W&'

MPa239  0)*12 F4-&' >)!&' F7MPa 7/233 (0' t=!.-)!  . ~9&?2

      @WAB2 F7 $W:N5O GW.*, i/*W` F!WJK !) F!JK $A9J9) 747 Q!J# *+!,

105C.C .fwWWI $WWD)4F7F47 0 . -WW` �hWWJ' e9WWA�f= $5<WW` 3!WW'7

      >W)!p *Wk4 L4*W",4 3!W=R!O 3!W'7 b4*99c2 e99<2 F7 *OR!{s 892!)! 7s

7F47 0wUN2 .       / 895W` YR!W) Q-W` Y!W2N. d;WI *OR!W{s C*WU t 4uK4   

$)!U$) F!JK $A9J9) $D&# Q!a' Q-` !U0' L4*",4 $MB?' GfI7N`.   
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KLM1  

A $:N: TD&' G,!%'  

a  $:N5O �!"`  

C  C*U$9:/4$#4*J9S  

vc
 

G)!k m1, F7 Y� / 3!'*O  

pc
 

G)!k  !"#  $ %&'( )!*+,  

D  -./. +01 

E  2#345 )6+75  

F  8/9:;'5 

S<=/> ?+@*  $ A0>  

T!*$ 

oTBC4!D!'$E -F@G )!*$  

tH!*= 

u-9I/> J;K  

U2FI5$ )6+75 -75+"CL )!M=!,  

OVN5+9O5 -PQR* ST UVO  

gVN5+9O5 -PQR* -C.(5 UVO  

CV-75+"CL )!M=!, 8+9>$  $ UVO 

v-./F, WK+>  

W-./F, )(  %XG Y!V75  !T  

pw-./F, Y+Z  

recm
  

%X[[T 2[C"7 \]K Y+Z  

h Z ^ 5+O _!]975 \'+`2'!Z -D ! 

I -./F, 2>+['5 H!;*  

vk  <=/> a+7 ACRb4 \'+`  

ssP -./F, WT+O c(+G  !"#  

pP   !"#-./F, W"L  

BRP
  

N5+9O5 -PQR*  !"#  

Q -75+"CL %XG $5=E 2'!C;CG )6+75 

R !d=!, WD 

r <=/> a+7  

x -./F, WC@1/*  

y ( -./F, -C.(5 27!G/:;M _/eN5+9O5 -PQR* 

z  -75+"CL %XG -9I/> +fT  

  <=/> a+7 H5/4  

!7 \'+`<=/> a+  

"%&'( )!M!*+, Wgf7  

# h/bi* UVO  

$j+9"* UVO  

% j(XCL WD!d-W[T  

& U9fC> %X[[T -e!O5 -9>/L W*!i` 

'2.!kl -75+"CL )!M=!,  

solid'
 جججججج

X*!Z m+I 2.!kl  

  !"#$%&  

Prop H5+"CL m+I  

r-./. W*(!]*  

rec2[C"7 \]K  

rotation nI+l  

w U9fC> %X[[T -e!O5 % 5/'$ !' -9>/L  

p  -./F,  

BRN5+9O5 -PQR*  

B -./F, W"L  
h24 5+O o345  

g
 

 %$+"# )5/M  

I+,=!pE  

i i - qC*5 H5+"CL m+I  
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