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ÉYE¸+ Ê3c=$ Ê°Ë �Y¾Ë -5/» h(1�v» �Ìc ,¸c ÉYÊ»|�Z] ,+¾c=$ C"Z@ �YLB,/] $1/A Ã|/5� k��/» ÊËY%/c .$Y. .

k!c #ÉZ¾ËY V1�v» &Z´3# ,)�Y.�] $ZÌ�] Ã|33°� =,?Z� ÉZ# LB$.7#=�T,-T$ |<Y .)�Y.�] YE¸+ Z]¾ËZH5+ ÉZ# &1/��» 
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^5+ É.Y|X4 Ê-D´<Y ,+,]$1A }$Z? �YE+�» C?Y. �#^Ë�Y,<Y1-�Y Z#$Y�' ,-T�U =)/Ì¸]Z' )/+�@ )/T$ =Ê-D/U�] ,|/<$Y. 
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É=�DÌ_ ¾ËZH5+ 5/1�-»1¸Ì+ �])�Z� Ê�$�] |�.hZDËZ»�B $.,�RS/� )��/� Ê/<Y$=. ,<Y1-/�Y Z/#)50,75=100$=.$.
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¾ËY �Ìr-» EÌ< $.=.RS� .$1» Ê�$�] $Y�' )T�U .$.,»Y.Y ZËZ-< Z]Ã.Y. ÉZ# $Z5Ì4 |#Z�)Ã|33+Y|m Ê215X» ¾ËZH5+ (.$1» ,�/ËZ:» 
$Y�' )T�U .$.�#,�Ë B L�=,<Y. ,-zË$ �Ã|$.,Ì@Z< ,Ã|33+Y|m Ã�Y|<Y É�ÌU |Ë.�U .ZËZ-< LZD< .Y. $.)��/� Ê/<Y$=. ,/<ZÌ» 

)75$=.$.,:Ì'. (¾Ë�-5+ LYEÌ» mEË$ C"Z@ |�.�ËZ� ZËZ-< Ê+Z@ �YLB)�Y ,+�ËYETY .Y|X4 Ê-D´<Y Z#WH� �#Z+ LYEÌ» 
mEË$ Ã|Ë.�U )�Y .Ã.Z*-�Y �Yv�Q=^¸T EÌ< �#Z+ mEË$ ,<Y. Y$Wm1» �U|Ë. =�ÌÌr4 �Ì�/» )/+�@ Ê-D/´<Y Z/# )H�/< ,/] 
,,<Y1-�Y �ÌYZ4 Ê3X» É$Y. $.LYEÌ» mEË$ )�Y|< .$.^ËG5m É|3] Ê»LY14 )*U ,n<Z3Q )��� Ê<Y$=. �]Y�] rpm75,.Y|/X4 
Ê-D´<Y �]Y�] Z]16=$.Ê4$1" ,+�Yv�Q=^¸T Ã.Z*-�Y ,..�U LYEÌ» mEË$ $.,Ì@Z< Ã|33+Y|m ,]LYEÌ» 20%/<)H� ,/] Y|/m 
Ã|33+ Ê215X» �#Z+ |#Y1? )TZË.
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|3#. Ê» CÌ°D4 Y$ LZ/m ÊËY%c �ËZ?P ¾Ì»=. h!c �Y u_ Ê3c=$ ÉZ# ,<Y.,ÉZ#|Ì/�Y L.1/] Y$Y. �/] Ã=!� h(1�v» ¾ËY 

8�Q,|3�Z] Ê» EÌ< ¾Ì‰4=�_ É=Z@ ]4[.Y$1D/+ {Z/:< W/¸cY Ê/5Ì¸'Y OËY�/� Z] É$ZU�Z� CÌ2. ,] YE¸+ Ê3c=$ ÃZÌU Y�Ì?,)//m $. 
)�Y Ã|� G'Y= ,m14 .$1» Ê+Y$1? ¾c=$ |Ì214 �ËYETY]3[.hZ/Hm1» �Y Ê/°Ë ÊU|/<� ÉZ# .$Y|<Z-�Y .1H/] = ZÌ<. )ÌX5m �ËYETY

 |�Z] Ê» Ê+Y$1? ¾c=$ k$Z�» ÉY�] YE¸+ Ê3c=$ ÃZÌU |Ì214 �ËYETY]7[.E/Ì< EÌËZ/_ C�/T $. Ê/3c=$ LZ#ZÌU �-DÌ] k!? �] YE¸+
 |3+ Ê» |Ì214 É�-DÌ] .�°¸5� ÃEÌËZ_ )D+ $. = Ã.1] )�Z+ C]Z']9[..=|/@ ÉY$Y. ^D? L�= $. Ê3c=$ ÉYE¸+40-42|/"$. 

.=|@ LB Ê#ZÌU ÉZËZ:] = ,2Z63+ ¾Ì3n5# = |�Z] Ê» ¾c=$38-42&Y. m$=�_ ÉY�] ,+ .$Y. ¾Ì‰4=�_ |"$. ,1ÌA $ZÌ�/] Ê#Z» = $
)�Y |Ì*»]10[.VZ� $. ,+ É$1A ,] )�Y ,-TZË Ê/m14 C]Z' �ËYETY $1D+ $. V1�v» ¾ËY )D+ �Ë� RS�1379,/]19$YE/# 

$Z-°#]2[VZ� $. É�$=ZD+ .Z/m LZ»�Z� $Z»B ªHA =1385 �Y �Ì] ,] 70|Ì�$ $Z-°# $YE# .Ê/3c=$ ÉYE/¸+ V1�/v» |/Ì214 $.
 C@Y�» ¾Ë�4 C°D» �Y Ê°Ë,»|�Z  Ê» V1�v» )�Y.�] ,¸@� .&|/3U Z/] ÃZ/ÌU ¾ËY ÃƒË= hZÌ"1�? CÌ2. ,] YE¸+ )�Y.�],= ZË1/� 

)�Ì< ,�ËZ:» C]Z' LY.�´]Z-TB .|3+ Ê» 7#Y�T Y$ )�Y.�] C5� É$Y1�. hZHm1» Ã|ÌnÌ_ 7# $. ÉZ# k!c = $1S' ,'Z� .Ê»Z´3#

 ÊU.Z� ,] = Ã.1] Ã|33°� = NZ�@ $ZÌ�] Z# k!c |�$ Ê» YE¸+ ,+.Z] O�14 )�Y ¾°5»,mE/Ë$ $ZQ. ¾Ì�Z» O�14 ZË = e�´4 
|<1�]11[..Z/Ë� hZ/* 4̧ ,/+ ..�/U Z/# k!/c L|� .�? WH� |<Y14 Ê» )�Y.�] ¾Ì@ $. V1�v» ¾ËY Ã|ÌnÌ_ 7# $. ÉZ# ,'Z�

 )�Y. |#Y1? VZH<. ,] Y$ V1�v»,Y.=|/@ ,<Z-�/»� V1�/v» ,<15< ^Ë ÉY�] hZ*¸4 ¾ËY LYEÌ» 11Z/4 25m$YE/U |/"$. Ã|/�

)�Y]12[.
Y=Z-�Y1Ë�� dË�X4 ªHA1

C»Z� ,cZ». hZ*¸4 LY$Z°5# =:V1�v» ÊU|Ì]Y1?,m�/] ,<Z� ,Ì@Z< $. mEË$ = ,<Y. ÊXÌHA mEË$ 
..�U Ê»]15[.7Ì3+ )�Y.�] ¾ËZH5+ Ê215X» ,cZ». Z] Y$ YE¸+ ,n<Z3Q,k!/c = Ã|� Ã|ÌD+ ,�´Ë|°Ë ,] ,-T$=�T 7#$. ÉZ# k!c 

|<1� Ê» Ã$Z_ Z# .¾Ë |/]ZË �ËYETY É�ÌU 7DQ Ã1v< ,] ,cZ». $Z3+ �Z�Y|m )5�' $. ,<Y. mEË$ ,+ ..�U Ê» Wm1» �»Y ,Ã=!/X] 
|�Z] Ê» ¾ËZH5+ É=�DÌ_ )21/� �Y G<Z» �´Ë|°Ë ,] YE¸+ ÉZ# ,?Z� L|ÌD+ = ,41] 7+Y�4.

¾ËZH5+ ,cZ». Ã$Z3+ �Z�Y|m )5�' $. hZ*¸4 �#Z+ $1l3» ,]2
,Y�A ,/] )�. d¸-z» hZ6<Z?$Z+ ,/rÌ4 Ê�1/< )?Z/� = Ê/@

 |<Y Ã.� ÉY ,rÌ4 =. $=1» ;1< �Y Ê-DU�] = )T$ É.15� .�Z/�Y|m �Ì�» $. ,-T$=�T 7# $. ÉZ# k!c L|Ë�] = 7-�Ì� ¾ËY W�< Z]
 |<Y Ã.Y. �#Z+ Y$ ,<Y. mEË$ ¾ËZH5+ ,cZ».]17[G<Z/» ¾Ì3n5# )�Y.�] &Z´3# ,rÌ4 ¾ËY O�14 ,-T$ =�T 7# $. ÉZ# ,?Z� m�] ,

.Y|�<Y �Y..�U Ê» ¾ËZH5+ ,cZ». .¾°<Y1ËY

3
h!/c )/�Y.�] V=Y|/-» ,/cZ». ,] E/6» ¾ËZH5+ Z] 7Ì:-�» )�Y.�] $. Y$ ,<Y. hZ*¸4 

ÃƒË= ,cZ». ^Ë Z] = Ã.$=B )�|])É.15� m�] ,<Z� = �4 |3¸] É1°� d+ ÉY$Y. (.15< ,�ËZ:» ]13[.$. .$Y|<Z-�Y ,cZ». $. hZ*¸4
 .=|@4/269Z4390Z-°# �] &�U1¸Ì+ ¾Ì] ÃƒË= ,cZ». hZ*¸4 = $6/102Z43/160 .1/] $Z-°# �] &�U1¸Ì+ .h=� ZËZ/-< NZ/�Y �/]4

=

|� YE¸+ hZ*¸4 �#Z+ |�Z] �4 Ê<(1A ,cZ». d+ ,¸"ZT Z] ÉY ,cZ». Z] YE¸+ )�Y.�] LY$Z°5#,= v�/Q �Y Ã.Z*-/�Y &|/� ¾Ì3n5# 
] |<Y14 Ê» YE¸+ )�Y.�] G'1» $. ^¸T E¸+ ,cZ». $. mEË$ �#Z+ |�Z ..�U Y]17[.�ËZ»�B ¾Ì3n5# LY$Z/°5# = h=� .Y. LZD/< 

,T�A =. Ê-DU�] = )T$ É.15� ,rÌ4 Ê�1< L.15< ,TZjY Z] ,+,�Y Y$ mE/Ë$ $Y|/:» ,/cZ». $. ÊT��/» h$|' �ËYETY Z] LY14 Ê» 
156 ,] $Z-°# $. &�U1¸Ì+ 74= Ê°Ì<Z°» ,+�v» Z] $Z-°# $. &�U1¸Ì+ 30$|/Ì# ,+�v» Z] $Z-°# $. &�U1¸Ì+ Z/# ,/rÌ4 ÉY�/] Ê°Ì2=

 .Y. CÌ¸:4 .Ã.Y� 8Z/�,Ê@Y�A ,] &Y|'Y ,)/�Y.�] )//m $Y=. ÉY ,<Y1-�Y Ã|33+ Y|m ^5+ Ê°Ì<Z°» ÃZ´-�. Ê�1< Ê]ZË�$Y = )?Z� 
.15< YE¸+ ]5[.ÃZ´-�. ¾ËY �ZÌ< .$1» LY14,Ê°Ë�-°2Y $141» ^Ë �YDC)LY14 Z]9/0$Zz] W�Y (h$|/' VZ:-<Y 7-�Ì� ªË�A �Y =
�Ì6<� |� Ê» ¾Ì»Z4 É.$Y|/:» �Y Y$ ,/cZ». Ã|/33+Y|m ,/Ì@Z< mE/Ë$ LY14 Ê» $1+%» ÃZ´-�. �Y Ã.Z*-�Y Z] ,+ .Y. LZD< ªÌ:v4 ¾ËY

 V15X»03/61LYEÌ» ,] $Z-°# $. &�U1¸Ì+ 1/51.Y. �#Z+$Z-°# $. &�U1¸Ì+ .N=�] = L1�]Z#

5
d/¸-z» ,cZ». ;1< =. ,�ËZ:» ,] 

-?Y.�_ YE¸+ )�Y.�] hZ*¸4 LYEÌ» $.|3]12[..$Y|<Z-�Y ,cZ». �Y ªÌ:v4 ¾ËY $.)Ã$Z/3+ $. É.1/5� m�] ÉZ# ,rÌ4 Z] YE¸+ ,cZ». (=
Ã|Ë�] V1�v» ,+ Ã|Ë.�U W�< ,cZ». d+ m�] ,rÌ4 )D_ $. ,+ Ê°5+ ,2Z:< ,5�4 ,] E/6» �-DÌ] p�� Z] .$Y|<Z-�Y ,cZ». ^Ë
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 |� Ã.Z*-�Y ,|3+ Ê» C:-3» ,Ë%r4 •Ì_$Z» É1¸m ,] Y$ Ã|� .ZËZ-< ,/cZ». ;1/< =. ¾/ËY hZ/* 4̧ LYEÌ» $. É$Y. Ê3X» h=Z*4 .Y. LZD< 
.$Y. .1m= .V.Z/X» W/Ì4�4 ,/] Ê/°5+ ,/2Z:< ,5�4 ,] E/6» ,cZ». = Ê215X» .$Y|<Z-�Y ÉZ# ,cZ». $. hZ*¸4 LYEÌ»6/34=4/18

.1] $Z-°# �] &�U1¸Ì+ .C´3Ë�~�Y Ê:Ì:v4 $.1
L|Ë. ,»|" �] �Y1» C»Y1� Ê�$�] ,] LY$Z°5# =O/�14 )/�Y.�] &Z/´3# YE/¸+ ,<Y.

 |3-?Y.�_ ¾ËZH5+ ]18[..Y. LZD< Z# LB ZËZ-<,.$Y|<Z-�Y ,cZ». Z] )�Y.�] &Z´3# YE¸+ ,<Y. L|Ë. ,»|" C¸� �Y Ê°Ë ,)T$ ÉZ# ,rÌ4 
,cZ». k�A =. Ê-DU�] =|3�Z] Ê» .

�Y |34$ZH� �jZ@ ªÌ:v4 kY|#Y ,"!? $1A ,]:
1-Ã|33+ Y|m ÃZ´-�. ^Ë )?Z� = Ê@Y�A ¾ËZ/H5+ ^Ì2=$|/Ì# 7-�Ì� �Y ,+ É1v< ,] YE¸+ ,-T$ =�T 7# $. ÉZ# ,?Z� 

|�Z] $Y.$1?�] ,V1�v» hZ*¸4 �#Z+ = LZ»|<Y$ �ËYETY )/m ÊËZ# ÊUƒË= �Y = ,-T�U Ã�/].
2-ZËY$ Ã|33+Y|m Z] LB ,�ËZ:» = .�°¸5� Ê�$�] $1l3» ,] ÃZ´-�. ÉY ,�$E» Ê]ZË�$Y.

Z/ �Á� Á {Y-& 
|#Y $. ,+ ,<1U LZ5#|� Ã$Z�Y kY,ªÌ:v4 ¾ËY $.,¾ËZ/H5+ ^Ì2=$|/Ì# 7-�/Ì� �Y ,+ .1] �l< |» Ê#Z´-�. )?Z� = Ê@Y�A 

|�Z] ,-�Y|< Êm$Z? LY14 GH3» ,] �ZÌ< = Ã.�+ Ã.Z*-�Y,.Y. LZD< ,Ì2=Y hZH�Zv» ÊT�A �Y ,Z/] Ã|/33+Y|m ÃZ´-/�. ^Ë ÊT��» LY14 
Ã|33+Y|m ^Ë ÊT��» LY14 �Y �-5+ W4Y�» ,] $Y=. &EÌ<Z°»)�Y Ê-DU�] = )T$ ÉY ,rÌ4 ]8[LY1/4 �#Z/+ $1/l3» ,/] ¾ËY�]Z/3]

Ê-DU�] = )T$ ÉY ,rÌ4 ÉZ# Ã|33+Y|m ,] )H�< |Ë|m ÃZ´-�. ÊT��»,|Ë.�U Ê@Y�A $Y=. &EÌ<Z°» ^Ë h$1" ,] $1+%» 7-�Ì� .
)�Y Ê°Ì2=$|Ì# h$|' VZ:-<Y 7-�Ì� Z] $Y. Ê-D´<Y $Y=. &EÌ<Z°» ^Ë h$1" ,] Ê@Y�A .$1» &EÌ<Z°» .=. ÉY$Y. ÃZ´-/�. ¾/ËY

 |�Z] Ê» Ê-D´<Y É.Y|X4 = $Y. vY$1� ,<Y1-�Y .,<Y1-/�Y C/?Y. E/+�» �Y }$Z? h$1" ,] ,+ Ê-D´<Y C»Z@ ,¸Ì» É=$ �] Z# Ê-D´<Y
 )�Y ,-T�U $Y�',|3ËB Ê» $. �?�Q ,] LB É=$ E+�» �Y }$Z? h$1" ,] = |<1� Ê» $Y1� .,] ,+ Z# Ê-D´<Y Z# ,<Y1-�Y �?�Q Z]

 �-» LB |3?�Q Ê» .1? C»Z@ ,¸Ì» V1@ |3-�# C,)�Y ,-T�U $Y�' ,<Y1-�Y C?Y. E+�» �Y }$Z? h$1" ,] C»Z@ ,¸Ì» ,+ Z6<B �Y =,

Ê-D´<Y Z#,|3-�# LB ,] L|� C?Y. VZ@ $. �´Ë. �Y Ê5Ì< $. = ,<Y1-�Y �Y L|»B L=�Ì] VZ@ $. �Ì�» �Y Ê5Ì< $..Ê»EÌ<Z/°» ¾Ì/3Q
= |ËZ5< Ê» C5� ,<Z� ^Ë h$1" ,] )/m ,°3ËY ,] ,m14 Z] = Ã.15< ,<Z� |�Z] ,-�Y. $Y�' Ê-D´<Y ÃY$ �� �] ,+ Y$ ÉY Ã.Z» ;1< �#

)�Y �´Ë|°Ë u°� Z# ,<Y1-�Y �?�Q,�Y Ê°Ë ,] ,+ Ê°Ì2=$|Ì# $141» ^Ë �Y Z# ,<Y1-�Y �?�Q )/m |3+ Ê» Y|m 7# �Y Y$ Z/<B 
|� Ã.Z*-�Y ..�U Ê» C�-» Z# ,<Y1-�Y .=. O�14 )+�@ VZ:-<Y )//m Z/] )/�Y Ã|/Ë.�U W�< Z# ,<Y1-�Y ÉZ/-<Y $. ,+ Ã|<. v�Q 

N1°X»,..�U Ê» C:-3» �´Ë. ,<Y1-�Y ,] .)�Y Ã|� Ã.$=B CÌi*4 ,] ÃZ´-�. Ê¸"Y ÉZ# )5�' ,»Y.Y $..
Z/ Ä0Y-f�Y 

|�Z] Ê» ,<Y1-�Y .|� =. C»Z� ÃZ´-�.,$. Z# ,<Y1-�Y �Y &Y|+ �# É=$ �]4,/Ë=Y� ,¸/"ZT ,] = dË.$ �/# ÉY d/Ë.$ 90,/m$. 
|Ë.�U .Z6ËY vY$1� É.Y|X4 .dË.$ �# É=$5Z# Ê-D´<Y �4 Ã.Z� )+�@ $1l3» ,] = ,-T�U $Y�' vY$1� ,C°/� ,/] Z/# vY$1/� ¾ËY 

|<|� .Z6ËY ÊiÌ] .�´Ë. ,<Y1-�Y ,] ,<Y1-�Y ^Ë �Y Ê<Y$=. )+�@ VZ:-<Y )/m,)5�/' $. ,+ )�Y Ã|Ë.�U Ã.Z*-�Y Ã|<. v�Q =. �Y 
# ,<Y1-�Y ¾ÌËZ_|<Y Ã|� W�< Z.

Z# ,<Y1-�Y ,] $141» �Y h$|' VZ:-<Y )/m Z4 |� LB �] 7Ì5�4 Ê@Y�A ¾ËY $. ÃZ´-�. LZ5-?Z� L|� �4 Ã.Z� $1l3» ,],=. ¾ËY 
|<.�U C�-» �´Ë|°Ë ,] 7Ì:-�» $1A ,] .E+�» �Y }$Z? h$1" ,] Ê-D´<Y C»Z@ ,¸Ì» ^Ë EÌ< Z# ,<Y1-�Y �Y &Y|+ �# C?Y. ÊT�A �Y

= .$Y. $Y�' Ã|<$Y|/´< ^Ë O�14 Z/-<Y =. �Y )�ËZ] Ê» C»Z@ ,¸Ì» �#,|<Z5] Ê'Z] 7Ìl34= )]ZY ,,¸/"ZT �Y Z# ,<Y1-�Y �Y Ê°Ë Y%2 20
(Z] ÉZ/-<Y �Y �-» Ê-<Z�,L|� Y|m )Ì¸]Z' Z] •<!T ^Ë ªË�A �Y ,XS' =. = m�] ,|<|� C"= 7# ,] .|#. Ê» Y$ LZ°»Y ¾ËY •<!T

 Z] ,212 Ê3ÌËZ_ ,<Z#. $. ,+ �Y )+�@ VZ:-<Y ÉY�] Ê¸°D» ,°3ËY L=|] .Y. $Y�' Z# Ê-D´<Y C»Z@ ,¸Ì» ÉY�] Ã|<$Y|/´< ^Ë LY1-] Ê†(
 ..�U .Z6ËY ,<Y1-�Y ,] $141» .¾/ËY ,/+ ..�/U Ê/» C�/-» (Z] ^Q1+ ,<Y1-�Y ,] 7Ì:-�» $1A ,] Ê°Ì2=$|Ì# $141» h$1" ¾ËY $.

Ê3ÌËZ_ ,<Y1-�Y ,] •<!T ªË�A �Y .1? ^Q1+ ,<Y1-�Y)�Y C�-».
)T�U $Y�' .�U d+ q3Ë�H¸] ^Ë Z# ,<Y1-�Y �Y &Y|+ �# ¾ÌËZ_ = (Z],ÉZ# Ã|<$Y|/´< = Z# ,<Y1-�Y ¾Ì] O]Y$ ,+ Z# q3Ë�H¸] ¾ËY 

|3�Z] Ê» ¾ÌËZ_ = (Z],|<$=B Ê» 7#Y�T Y$ Z# ,<Y1-�Y LZ�B )+�@ LZ°»Y .

Z/ Êf:´0Y OSÌ0Z°& 

1 . Szpryngiel 
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 &EÌ<Z°» ¾ËY )5�' ¾Ì2=Y,|3-�# Z# Ê-D´<Y |<.�U Ê» $Y1� Ê-D´<Y C»Z@ É=$ �] ,+ .^Ë h$1" ,] Ê¸°� Z# Ê-D´<Y ¾ËY
|<$Y. C°� ÊA=�z» Ã.=|v» Z] •Ì_ .|<ZnÌ_ Ê-D´<Y C»Z@ C?Y. Y$ LB LY1-] ,+ )�Y Ã=�$ ÉY$Y. Z# Ê-D´<Y ¾ËY ÉY|-]Y .

&EÌ<Z°» ¾ËY $. ,-T$ $Z°] ,XS' ¾Ì»=.,)�Y Ê-D´<Y C»Z@ .,+ Ã.1] C°� WX°» ,XS' ¾ËY ,/] vY$1/� ^Ë LB ,m= ^Ë $. 
LB C?Y. $. Ê-D´<Y L|� Ã|<ZnÌ_ $1l3»,)�Y Ã|Ë.�U EË=!' ,É.Y�B Ã|<$Y|/´< ,¸Ì» $1v» V1@ )�Y &�( Ê-D´<Y �# ,+ Z6<B �Y

|�Z] ,-�Y. )+�@,.�ÌU $Y�' )�ËZ] Ê» EÌ< q3Ë�H¸] ^Ë Z# Ã|<$Y|/´< �Y &Y|+ �# C?Y. Y%2 .,¸Ì» �Y &Y|+ �# É=$ )ËZ/< $.ÉZ/#

Ã|<$Y|/´<,16|Ë.�U W�< Ê-D´<Y Ã|<$Y|/´< ,XS' )C°�1(.

ÃZ´f�{ Ê�Z7 
|� Ã.Y. RÌj14 LB d¸-z» ÉZ# )5�' !H' ,+ ,&EÌ<Z°» VZ�4Y )/m,Ã.Z*-/�Y >1�/z» Ê�Z� Ê�1< �Y ¾ËZH5+ ,cZ». ,] 

|Ë.�U .Ã|33+ Y|m Z] .$1?�] LZ»� $. V1�v» ÉZ# ,'Z� �4 LZ�B )+�@ $1l3» ,],É1¸m )5�' Ê�Z� ))/�Y Ê-5�/' ¾Ì2=Y ,+
 |�$ Ê» LB ,] ÃZÌU ,+ (V1�/v» .$1/? �] LZ»� $. ,Ì2=Y Ã|33+Y|m ^Ë LY13� ,] .1? LB EÌ4 g1< ,+ |»B$. ÊX¸j Z3_ h$1" ,]

.15< Ê» C5�,|Ë.�U $Y1� LB ÊX¸j Z3_ )5�' É=$ EÌ< Z# ,<Y1-�Y ÊT�A �Y.
U d+ ÉZ# q3Ë�H¸] É=$ Z# ,<Y1-�Y $Y�:-�Y $1l3» ,] |/� Ã.Z*-/�Y ¾ÌËZ_ = (Z] $. Ã|3#. $ZDT ,v*" =. �Y .� .$ZD/T ,v*/"

 C°� ÉY$Y. = ,-T�U $Y�' Ê�Z� É1¸m )5�' É=$ ¾ÌËZ_ Ã|3#.5.1] ÊX¸j .$ZD/T ,v*" ,] O]Y$ ,212 ^Ë ªË�A �Y ,v*" ¾ËY
|Ë.�U C�-» •Ì_ =. ªË�A �Y (Z] Ã|3#. .ZË )*� Z] LY14 Ê» Y$ Z# ,<Y1-�Y �] Ã.$Y= $ZDT.�+ 7Ìl34 Z# •Ì_ ¾ËY L.�+ C� .

Z/# ,/¸Ì» ¾/ËY |<1/� Ê» C"= Ã�/» = •Ì_ ªË�A �Y ¾ÌËZ_ Ã|<$Y|/´< ,v*" ,] (Z] Ã|<$Y|/´< ,v*" �Y �´Ë. Ê-Ë1:4 ,¸Ì» =.
Z# ,<Y1-�Y �] .$Y= $ZDT �ËYETY �] Ã=!�,|/33+ Ê» k%@ $Z+ ¾Ì@ Y$ ÃZ´-�. ÊH<Zm hZ�ZX4$Y .,/] ÃZ´-/�. Ê/�Z� VZ�/4Y )//m 

|Ë.�U Ã.Z*-�Y Ê"Z? Ã�Z� �Y ¾ËZH5+ &�*4!_ .¾ËZ/H5+ &�/*4!_ É=$ �] Ã�/» = •Ì_ O�14 |�Z] Ê» �Z� )ÌHw4 Ê�1< ,+ Ã�Z� ¾ËY
|� W�< LB É=$ ÃZ´-�. Ê�Z� ÊU.Z� ,] = |� C�-»)C°�2.(

Z# ,<Y1-�Y .ZË� Z-H�< ;Z*4$Y ,] ,m14 Z],$Z+ &Z´3# ,��2 |<Y14 Ê» ¾Ì†Z_ $. Ê†Em hZ�ZX4$Y ÉZ# )5�' $. Y$ ÊU$E] ÉZ# m
ÃZ´-�. Ê†(Z] )5�' $. hZ�ZX4$Y k%@ )/m Y%2 ,|3+ .Z6ËY Ê†(Z],É(Z] ,] Z# ,<Y1-�Y Ê<Z'1T )5�' �Y ,+ e$E] É=�Z] ^Ë �Y

|Ë.�U C�-» ¾ËZH5+ ,cZ». ÊH<Zm Ã$Y1Ë.,|� Ã.Z*-�Y .C°� $.)2(». ,] VZ�4Y ,ËZ_ ªË�A �Y ÃZ´-�. VZ�4Y Ã1v< �Y ÊËZ5< ,cZ
)�Y Ã|� Ã.Y. LZD< ¾ËZH5+.

C°�1.(Z] = ÊH<Zm ÉZ5< =. �Y Z# Ê-D´<Y )+�@ �Ì�» = &EÌ<Z°» �Y ÉY Ã$Y1@�A 

�όϜϣ ϩΪϧέ΍ΪϬ̴ϧ
͓θ̴ϧ΍

͓θ̴ϧ΍ ΖϛήΣ ͖سϣ
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C°�2.¾ËZH5+ ,cZ». $Z3+ ,] Ã|33+Y|m VZ�4Y Ã1v< 
ÃZ´f�{ Ê°Ì·Á�|Ì/ [fQÌ� 

ÃZ´-�. Ê°Ì2=$|Ì# LY14 ¾Ì»Z4 ÉY�],Ê» Ê°Ì2=$|Ì# 7-�Ì� $. L.1] W�< C]Z' = ÊU.Z� ¾5j ,+ |Ë.�U Ê» Ê@Y�A )�ËZ]
 |�Z] É.ZË� É�Ë%_ kZSX<Y ÉY$Y. ¾ËZH5+ ^Ì2=$|Ì# 7-�Ì� $Z3+,�/# $. V1�/v» )/�Y.�] G/'1» |<Y1-] $14Y�_Y ,+ WÌ4�4 ¾ËY ,] 

|3+ Ã.Z*-�Y LB �Y d¸-z» ÉZ# )��� $. ,|� &�( ,+ LZ»� .Y $. ,+ Ê3ËZH5+|Ë.�U Ã.Z*-�Y ªÌ:v4 ¾Ë,V|» �Ë. LZm ¾ËZH5+ ^Ë 
955 ,cZ». p�� Z] 2/4�-» )14h1T (.1] .,Ê°Ì2=|/Ì# $ZD/T {1S? L.�+ fzD» = ,¾ËZH5+ ¾ËY ^Ì2=$|Ì# 7-�Ì� ,X2ZS» Z]

 ‡/5_ �Y = ,-T�U $Y�' ¾ËZH5+ ^Ì2=$|Ì# 7-�Ì� C?Y.  �A ¾ËY $. �ZÌ< .$1» Ê°Ì2=$|Ì# 7-�Ì� ,+ |� ,-T�U 7Ì5�4 ^Ì2=$|/Ì# 
..�U ,Ë%r4 LB ..1] $=. �ÌÌr4 )Ì¸]Z' Z] Ê°Ì2=$|Ì# $141» ,] E/6» $Y|» ^Ë Ê@Y�A ,|X] ,¸@�».

|� 8Zz-<Y �l< .$1» $Y|» ÉY�] )]ZY ÊËZ6]Zm ;1< �Y $141» =$|Ì# ^Ë .‡/5_ ;1/< �Y ÉZ#$Y|/» $.-)/]ZY Ê†Z/6]Zm $1/41» 
Y Z4 .�+ Ã.Z*-�Y Ê]. V�-3+ �Ì� ^Ë �Y LY14 Ê» ..�U .Z6ËY )��� V�-3+ LZ°»,$Y|/» L|/� …Y. WH/� )�Y ¾°5» $Z+ ¾ËY Ê2= 

.1� .|� ,Ì"14 $%U $Z3+ $Y|» ^Ë $. Ê]. V�-3+ �Ì� ^Ë �Y Ã.Z*-�Y $Y|» L|� …Y. �Y É�ÌU1¸m ÉY�] .�Ì/� ,/+ W/Ì4�4 ¾/ËY ,]
 Ê¸"Y $Y|» �Y É$1H� Ê]. Ê¸"Y $Y|» $. 8ZXD<Y .Z6ËY Z] ÊH<Zm $Y|» $. Ê]. V�-3+|#. Ê» �ÌÌr4 Y$,,/] )/ËZ/< $. $%/U $Z3+ $Y|» 

|� Ê» C�-» ¾ËZH5+ LEz» .|�Z] $141» )��� �w+Y |@ ,] �ZÌ< ,+ Ê<Z»� )2Z@ ¾ËY $.,.1/� Ê/» ,-�/] !»Z+ Ê]. V�-3+ �Ì� ,

|3+ Ê» $1H� Ê¸"Y $Y|» �Y 7-�Ì� VZÌ� &Z54 ¾ËY�]Z3] .|�Z]$141» )��� �#Z+ ,] �ZÌ< ,+ 7# Ê<Z»�,)�Y ÊTZ+ Ê]. V�-3+ �Ì�
.1� �Z] Ê5+ .C°� $. ªÌ:v4 ¾ËY $. Ã.Z*-�Y .$1» ^Ì2=$|Ì# 7-�Ì� �Y Ê¸»Z+ $Y|»)3()�Y Ã|� Ã.$=B.

C°� �Y ,+ ,<1U LZ5#)3(‡5_ Ê2Z�$Y ¾c=$ �Y = |� C"= ¾ËZH5+ ^Ì2=$|Ì# $Y|» ,] ,S:< ^Ë $. $Y|» ¾ËY )�Y fzD»

 |Ë.�U ,Ë%r4 ¾ËZH5+ .°Ì2=$|Ì# $Y|» VZ�4Y Cv» ¾ËZH5+ $Y|» ,] Ê,|Ë.�U 8Zz-<Y ¾ËZH5+ )/m V�-3+ ÉZ#�Ì� �Y CH' ))//m ,]
 ¾ËZH5+ Ê°Ì2=$|Ì# h(Z�4Y L.1] N�-�. $. = ¾ËZH5+ $Y|» É�Z� Y|m $. )21/� (,/] Ê°Ì2=$|/Ì# $Y|/» Êm=�? EÌ< )ËZ/< $. =

|Ë.�U C�-» ^Ì2=$|Ì# LEz» .�Ë. LZm ¾ËZH5+ ^Ì2=$|Ì# ‡5_ LY14955.=|@ 16W�Y g|<Y $=Z-DU ,] ,m14 Z] ,+ Ã.1] $Zz]
Z# ,<Y1-�Y �?�Q )/m �ZÌ< .$1»,|�Z] Ê» Z# ,<Y1-�Y �?�Q ,] $.Z' ÊU.Z� ,] .

ϞϳΎΣ ςΑ΍έ

ϪϳΎ̡
ϝΎμΗ΍ 
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C°�3.ªÌ:v4 ¾ËY $. Ã.Z*-�Y .$1» Ê°Ì2=$|Ì# $Y|» 
Ê°Ì·Á�|Ì/ �-e-& ZZKf0Y 

.�ÌU $Y�' �l< |» )�ËZ] Ê» $1-+ZT =. ^Ì2=$|Ì# $141» ^Ë 8Zz-<Y $.,214 $=Z-DU Ê/» $141» ,+ É$=. Ã.=|v» = $141» É|Ì
‡5_ O�14 É|Ì214 Ê]. $. |<Y14,|3+ $Z+ mZX4$Y L=|] .

|�Z] Ê» ^Q1+ $ZÌ�] Z# ,<Y1-�Y �?�Q )/m �ZÌ< .$1» $=Z-DU ,°3ËY ,] ,m14 Z] Ê@Y�A ¾ËY $.,$=. Ã|33+ ¾ÌÌX4 $1-+ZT 
.1] $141»,�Z < .$1» $141» $=. Ã.=|v» ,°3ËY ,] ,m14 Z] Y%2 �Y ªÌ:v4 ¾ËY $.50Z4100,XmY�» Z] ,|� ,-T�U �l< $. ,:Ì'. $. $=. 
,S]Y$ ,])1(V.ZX» É$Z+ OËY�� $. �ËZ»�B .$1» ¾ËZH5+ ‡5_ Ê]. ,+ ¾ËY ,] ,m14 Z] =20Ã.=|v» ,|�Z] Ê» ,:Ì'. $. �-Ì2 

|Ë.�U ,H�Zv» $141» ÊËZ6]Zm 76@.
,S]Y$)1(

m

p
m D

Q
n

1000


mn:$141» )���),:Ì'. $. $=.(
mD:$141» Ê†Z6]Zm 76@)WX°» �-» Ê-<Z�(
pQ:‡5_ Ê]. ),:Ì'. $. �-Ì2(

^Ë )ËZ/< $.ÊËZ 6]Zm 7/6@ Z] Ê¸?Y. ÉY Ã|<. ;1< �Y $141»=$|Ì# 160,3ÌD/Ì] $=Z-D/U = $=. $. W/X°» �/-» Ê-<Z/� 390 
L141Ì<-|� 8Zz-<Y �-» .

1Ì·Á�|Ì/ )Z/ lÀ$Ì7 
..�U )ËZ�$ )�ËZ] Ê» ,-°< =. ^Ì2=$|Ì# ÉZ# q3¸Ì� 8Zz-<Y $.,LB )»Zz/j = q3¸Ì/� Ê/¸?Y. �S' .^/Ë Ê/¸?Y. �/S'

�ËZ] ^Ì2=$|Ì# q3¸Ì� .Z6ËY LB $. $ZDT )TY ¾Ë�-5+ Z4 |�Z] &Y$B LB C?Y. $. ¾c=$ LZË�m ,+ .1� ,-T�U �l< $. ÉY Ã�Y|<Y ,] Ê-
..�U .)�Y. ,´< ¾ÌËZ_ ,212 C?Y. $. Y$ LZË�m )��� )�ËZ] Ê» É$1l3» ¾Ì3Q ÉY�] .ÉZ/# ,/212 ÉY�/] W/�Z3» LZ/Ë�m )���

 ÊD°»6/0-2/1$ZDT ÉZ# ,212 ÉY�] = ,Ì<ZY �] �-» 1/2-6/4|�Z] Ê» .
V.ZX» V.ZX» É$Z+ OËY�� $. ¾ËZH5+ ‡5_ Ê]. ,+ ¾ËY ,] ,m14 Z]20.1] ,:Ì'. �] �-Ì2 ,Z] �]Y�] ¾c=$ )��� p�T Z] 3/3�-» 

,S]Y$ �Y Ã.Z*-�Y Z] = ,Ì<ZY �])2()T�U &Z6<Y �ZÌ< .$1» q3¸Ì� Ê¸?Y. �S' ¾ÌÌX4 )/m &�( hZH�Zv».
,S]Y$)2(100060  AVQ

,S]Y$ ¾ËY $.:
Q:‡5_ Ê].),:Ì'. $. �-Ì2 (
V:)���),Ì<ZY $. �-»(
A:,212 GS:» RS�)G]�» �-»(

100060 

V

QA

223 10110101.0
1000603.3

20 mmmA 


� �

mmddA 34.111014
4

2




�
S

S

^Ë ¾ËY�]Z3] Ê¸?Y. �S' Z] .$Y|<Z-�Y ,21212|�Z] Ê°Ì2=$|Ì# $Y|» ¾ËY ÉY�] W�Z3» ,212 ^Ë|<Y14 Ê» �-» Ê¸Ì» .,XmY�» Z] VZ@
 $ZD/T �w+Y|@ ,] ,m14 Z] Y$ ,212 )»Zzj LY14 Ê» ,É$Z+ $ZDT NZ�Y �] .$Y|<Z-�Y ÉZ# q3¸Ì� )»Zzj ¾ÌÌX4 >1�z» V=|m ,]

 V.ZX» ‡5_ É$Z+275.�+ 8Zz-<Y $Z] ./< $. Ê¸?Y. �S' ÉY$Y. Ê]Zz-<Y ,212 )ËZ12)»Zzj = �-» Ê¸Ì» 5/1.1] �-» Ê¸Ì» .

A2Z&*8 OZU0Y �Á� 
¾ËY $.ªÌ:v4mEË$ LYEÌ» É�ÌU Ã�Y|<Y = &�( ÉZ# �ËZ»�B &Z6<Y $1l3» ,],�Z� Y|-]Y |� ,-?Z� = Ê@Y�A Ê"Z? $Z+ =,+

,-�Y. Y$ ÃZÌU ,'Z� )ÌHw4 = ÃZÌU É$Y. ,´< ÊËZ<Y14 |�Z] .C5@ = É$Y. ,´< ÊËZ<Y14 ,+ |� ,-?Z� = Ê@Y�A É�´Ë. &EÌ<Z°» u~�

Y$ �Z� )ÌHw4 ËZ5< )ËY|# ¾ËZH5+ )5� ,] )]ZY = ¾ÌX» )��� Z] Y$ �Z� )ÌHw4 |<Y1-] = |�Z] ,-�Y.|.Ã|� C»Z+ ,<15< m=$ ¾ËY
$. ,+ )�Y ÊËZ# �Z� )ÌHw4 $Y�' Ã.Z*-�Y .$1» É$Y.�] ,<15< &Z6<Y )/m ÃZ´DËZ»�BT�U)�Y ,-]4[.
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 .ZX]Y ÉY$Y. $1+%» �Z� )ÌHw450×50ÊU.Z� ,] ,+ |� Ê@Y�A ÉY ,<1U ,] = Ã.1] �-» Ê-<Z� ÉZ# ,'Z� �Ë� Y$ LB LY1-]
.�+ 7°v» = .Y. $Y�' Ã.Z-�ËY V1�v»,¾Ë|] = |� Ã|Ë�] �Z� )ÌHw4 �Ë� )5�' �Y Ê<ZHcZ] ÊnÌ' ^Ë O�14 Z# ,'Z� )2Z@ ¾ËY $.

6<Y )/m ,<15< ^Ë WÌ4�4|Ë.�U 7#Y�T �ËZ»�B &Z.# $. É$Y.�] ,<15< RS� �ËYETY )/m �Z�156»$Y�°43�Z� )ÌHw4 .|�
 $Y�' �´Ë|°Ë VZH<. ,] ,+ |� ,-?Z�|3-T�UZ�156» =$.75/0.$1» ,RS� ^Ë �Y G]�» �-»Ã.Z*-�Y $Y�' |3-T�U.)+�@ )/m 

Ã|33+ C5@ Ê�1< �Y Z# �Z� )ÌHw4 L.Y. .�U Ã.Z*-�Y|ËZ�156» ,+ 7/1= V1A �-»60p�� �-» Ê-<Z�)�Y..$1l3» ,] ¾Ì»Z4
Ã|33+ C5@ ,+ É�Ì�»|<Y1-] )+�@ LB É=$ �] |3+,EÌ» ^Ë|� ,-?Z� .7-�Ì� �Y 1¸m ,] =$ )?Y13°Ë É=�Ì< ¾Ì»Z4 )/m

É=�Ì< VZ:-<Y Ã.Z*-�Y É�Ì6<�|Ë.�U,É=$ �Y �Ì6<�É|Ì�$1? |3Q .�U ��# =Ã|3#. )+�@ É|Ì�$1?1v» ,] ,+ ^Ë Êm=�? $
Ê°Ë�-°2Y $141»DC.1] C�-» ,|� C�-» CË$ ,] )ËZ/< $. = Ã.�+ $1H� .É�ÌU1¸m = C:< = C5@ $. )21/� )/m ,�156» ¾ËY

 =$. = )TZË$. �Z� )ÌHw4 �Y Y$ �l< .$1» V1�v» ¾ËZH5+ u~� = )T�U Ê» $Y�' ,�$E» $Z3+ $. ÃZÌU L|� ^D? = L|Ë. WÌ�B �Y
.�+ Ê» .

Z/ �ÌBf& L2�Fe 
|�Z] Ê» ¾ËZH5+ ^¸T = v�Q V1�v» )�Y.�] G'1» ,cZ». ,Ì@Z< $. ,<Y. mEË$ LYEÌ» $. �Y1» C»Y1� �Y Ê°Ë .^/¸T = v�/Q

 $Y. Ê-D´<Y ;1< �Y ªÌ:v4 ¾ËY ÉZ# �ËZ»�B $. Ã.Z*-�Y .$1» )YE¸+ )�Y.�] )/m Ã.Z*-�Y .$1» ^¸T = v�Q (= .1/] &Z/6<Y �Y C/H'
 " LB É=$ &�( hZ5Ìl34 ,Z# �ËZ»�B)T�U h$1 .^¸T = v�Q ÊSÌv» )���1/1Ê/5+ LB Ê:TY )ÌX'1» ,É=�DÌ_ )��� �]Y�]

 V1�/v» Ê](Z/] Êj�T �-Q )D_ ,] L|»B ¾ÌËZ_ G'1» ^¸T = v�Q É Z# Ê-D´<Y ,+ ÉY ,<1U ,] LB ;Z*4$Y = m�] ,rÌ4 �Y �41¸m
 |� 7Ìl34 ,|33+ .$1?�] .�l< $. �Ìr-» $Z/Q Z�156» ªÌ:v4 ¾ËY ÉZ# �ËZ»�B $.|� ,-T�U.^/¸T = v�Q .1m= &|� ZË .1m= �Ìr-» 

)A(,)��� �Ìr-»Z# ,<Y1-�Y Ê<Y$=. )B(RS� ,� $. 5/0,1=5/1¾ËZH5+ É1¸m ,] =$ )+�@ )��� �]Y�]),+ ¾ËY ,] ,m14 Z]
 É=�DÌ_ )��� �ËZ»�B ¾ËY $. 5/1|� ,-T�U �l< $. )�Z� $. �-»1¸Ì+,�]Y�] )���  1S� 50,75=100$. $=..1/] ,:Ì'. (=

Ê-D´<Y .Y|X4 �Ìr-»)C(RS� ,� $.16,12=8Ê-D´<Y .Z´-�. Ã,/¸Ì» )/ÌX'1» �ÌÌr4 Z] LY1-] ,+ |� Ê@Y�A ÉY ,<1U ,] $1+%» 
Z# Ê-D´<Y Ã|33+ C5@,.Y. �ÌÌr4 |<$Y. Y$ ,<Y1-�Y �Y }=�? LYEÌ» ¾Ë�-DÌ] Z# Ê-D´<Y LB $. ,+ Y$ ÉY ,Ë=Y� .O? ,] )H�< ,Ë=Y� ¾ËY

�Y1» |Ë.�U É�ÌU Ã�Y|<Y )+�@ )/m Z] É.Ê-D´<Y }=�? ¾Ë�-DÌ] ,Ë=Y� =. $. Z# �ËZ»�B 30=45,m$. |� &Z6<Y )D.(¾ËY $Z/Q 
h$1" ,] �Ìr-» ÊT.Z�4 C»Z+ g1¸]  �A W2Z' $. Ã|� .�? ÉZ# h�+ L1»�B ^Ë2×2×3×3$Y�°4 $Z/Q $. =,�/ËZ:» �´Ë|°Ë Z]

|<|Ë.�U .B ,ÃZ´-�. .�°¸5� ,�ËZ:» )/m�ËZ»� .&�*4!_ É=$ �] Ê215X» Ã|33+ Y|m Z] É�´Ë = v�/Q ,/] E//6» h!/c )�Y.�]
 $. |#Z� $Z5Ì4 LY13� ,] ^¸T $Z/Q $Y�°4Y&Z6<|Ë.�U .hZDËZ»�B ^Ë ,¸Ì�= ,]�Ë. LZm ¾ËZH5+V|» 955 &�/*4!_ p�/� Z/]2/4

&Z6<Y �-» V.ZX» Ã|� É$Y.�] ,<15< p�� ,¸@�» �# $. = |�50.1] �-» Ê-<Z� .
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A2Z&*8 )Y�mY dVm ÃZ´f�{ )*Z� Ã{Z&8 
Ê¸"Y ÉZ# �ËZ»�B &Z6<Y �Y CH',ÉZ# )��� ,] Ê]ZÌ-�. $1l3» ,] Ê]. V�-3+ �Ì� L.1] �Z] LYEÌ» Ê4Z»|:» ÉZ# �ËZ»�B $. 

|Ë.�U ¾ÌÌX4 Z# ,<Y1-�Y �l<|» .VZ-Ì6Ë. Z3� $=. ^Ë �Y $Z+ ¾ËY ÉY�]1
. V�-3+ �Ì� L.1] �Z] LYEÌ» = |� Ã.Z*-�Y �/# ÉY�/] Ê/]

Z# ,<Y1-�Y Ê<Y$=. )���,|� V�-3+ $Y�°4 ,� $. .

G@] Á H2Zf0 
)T�U &Z6<Y ,¸@�» =. $. Z# Ã.Y. É=$ �] É$Z»B ÉZ# CÌ¸v4 ÉY ,�$E» hZDËZ»�B &Z6<Y �Y u_ .C/Ì¸v4 = ,/ËE64 V=Y ,/¸@�»

 ,<Y. mEË$ ,] {1]�» ÉZ# Ã.Y.,$YETY &�< ^5+ ,] ,+ MSTATC)T�U &Z6<Y .,¸@�» $. Ê21/5X» Ã|/33+Y|m $. mEË$ LYEÌ» &=.
)�Y. Y$ mEË$ ¾Ë�-5+ ,+ Ã|� ,-?Z� ÃZ´-�. �Y É$Z5Ì4 Z] ¾ËZH5+,|Ë.�U ,�ËZ:» .

V=|m)1(Ê/» LZD< Y$ $Y=. Ã|33+ Y|m ,] E/6» ¾ËZH5+ Z] $Z+ &Z´3# ,] ,<Y. mEË$ ,] {1]�» ÉZ# Ã.Y. u<ZË$Y= ,ËE64 ZËZ-<
|#. .V=|m ,] ,m14 Z])1(ZË .1m= ^¸T = v�Q .1m= &|� )$1-+ZTA(,VZ/5-@Y |@$. 99%LYE/Ì» É=$ �/] É$Y. Ê/3X» $1/A ,/]

 )�Y%U�ÌYZ4 mEË$ .|Ë.�U |#Y1? V1�v» mEË$ $. É$Y. Ê3X» �ÌÌr4 .Z6ËY |�Z] YE¸+ ,41] Z] ^¸T = v�Q .$1?�] �´Ë. h$ZH� ,] .
ÃZ´-�. Ê3ÌËZ_ C°� Êw¸w» )5�' p�� ÊH�< L.1] .ZË� ).=|@26Ê-<Z� �-» (,/41] �Y É|X] ÉZ# ,41] )ËZ5@ &|� ¾Ì3n5# =

,/+ Z/# ,41] �Y É.Y|X4 |� WH� �»Y ¾ËY ,|Ë.�U W:� )5� ,] ,41] L|� Ã|Ì]Y1? WH� Ã|33+ Y|m O�14 L|� Y|m VZ@ $. ÉYE¸+
 i/@ ,/+ )�Y Ê2Z@ $. ¾ËY ,|]ZË �ËYETY k!c >1�? ,] = ,<Y. mEË$ = |<1D< )�Y.�] C»Z+ h$1" ,] |<Y Ã|� 7? = v�/Q $1

)�Y Ã|� LB C»Z+ L|� =$. = Ã|Ì]Y1? ,41] L|� |3¸] |�Z] ^¸T .$. ,$Y=. Ã|/33+Y|m Z] ÃY�5# ^¸T = v�Q �Y Ã.Z*-�Y WÌ4�4 ¾Ë|]
 Y$ ,<Y. mEË$ )ËZ/<6/0%.Y. �#Z+ .$1-+ZT ,|Ë.�U fzD» ¾Ì3n5#B)Z# ,<Y1-�Y �?�Q )��� (1-+Z/T =$C)Ê-D/´<Y.Y|X4

Z# (VZ5-@Y |@$. EÌ<99%|3�Z] Ê» $Y. Ê3X» k!-?Y ÉY$Y. ,$. �/ÌÌr4 LB ,/6Ì-< $. = Z/# Ê-D/´<Y .Y|X4 L.�+.ZË� = 7+ ¾ËY�]Z3] 
|Ë.�U |#Y1? ,<Y. mEË$ LYEÌ» $.�ÌÌr4 WH� ,ÃZ´-�. ÊU|33+Y|m h$|' .$1-+ZTD)Z/# Ê-D´<Y }=�? ¾Ë�-DÌ] ,Ë=Y�(,,/] ,/m14Z] 

V=|m$. ,n<B)1(Ê3X» h=Z*4 ÉY$Y. ,)�Y Ã|� Ã.$=B .1H< É$Y. .h=Z*4 �´Ë. h$ZH� ,]15Z/# Ê-D/´<Y }=�/? ,/Ë=Y� $. ,/m$. 
,<Y1-�Y�Y,)�Y Ã.�°< .Z6ËY mEË$ LYEÌ»$. Ê<Y|3Q h=Z*4 .

V=|m1.,<Y. mEË$ ,] {1]�» ÉZ# Ã.Y. u<ZË$Y= ,ËE64 ZËZ-< 

hY�ÌÌr4 G]Z3» df Ms

$1-+ZTA)^¸T= v�Q.1m= &|�ZË .1m=(1816/3 ** 

ZS? 3046/0
$1-+ZTB)Z# ,<Y1-�Y Ê<Y$=. )���(2336/57 ** 

 $1-+ZTC)Ê-D´<Y .Y|X4(2611/95 ** 
 $1-+ZTD)Z# Ê-D´<Y }=�? ¾Ë�-DÌ] ,Ë=Y�(1152/0 ns 

ZS? 102 926/0
C+ 143 

** VZ5-@Y RS� $. $Y. Ê3X» k!-?Y �´<ZÌ] %99|�Z  Ê» .
ns= &|� Ã|3#. LZD< |�Z] Ê» $Y. Ê3X» k!-?Y .1m.

V=|m $. Ê-D´<Y .Y|X4 = Ê<Y$=. )��� ÉZ# $Z5Ì4 ÉY�] ¾Ì´<ZÌ» ,�ËZ:» ZËZ-<)2()�Y Ã|� Ã.$=B .V=|/m ¾ËY �Y ,+ ÉY ,-°<
Ê<Y$=. )��� $. mEË$ L.1] ,3Ì5+ )�Y fzD»rpm75 ,É=�D/Ì_ )��/� V.ZX» Ê-��� Ê3XË),/<ZÌ» )��/� (=. ,/] )H�/<

 
1. SKF Digital Tachometer 729155eU.K. 
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 Z] Ê  �´Ë. )���|�.�Y Ê<Y$=. )��� �ËYETY Z] �´Ë. h$ZH� ,]75,]rpm100,|/]ZË Ê» �ËYETY mEË$ ,Z/  ª]Z/S» �/»Y ¾/ËY 
ÉE»$ = )Ì5�Y hZË�l<]16[Z# ,<Y1-�Y Ê<Y$=. )��� �ËYETY ,+ |�Z] Ê» ,É(Z] )5�' ,] mZX4$Y L|� .$Y= = ,]�j �ËYETY Z] 

Ê» �ËYETY Y$ mEË$ $Y|:» ¾ËY�]Z3] ,)�Y ÃY�5# ,'Z�.|#.|/#. Ê/» LZD/< ¾Ì/3n5# V=|m ¾ËY �Y )��/� �#Z/+ Z/] ,rpm75 
,]rpm50 )�Y ,-TZË �ËYETY ,<Y. mEË$ $Y|:» .|/�  Ê/» Z/# k!c = Z# ,'Z� )+�@ �Ì�» L|� .=|�» �»Y ¾ËY CÌ2. .¾/ËY $.

|3�Z] Ê»�´Ë|°Ë �Y Z# ,'Z� = Z# k!c L.15< Y|m )/m Ê¸»Z� ,+ Z# Ê-D´<Y )2Z@,-5+ )��� CÌ2. ,] )��� ,] )H�< ,+ É�
|<$Y. ÃZÌU 1¸m ,] =$,Ê» Ã U )+�@ �Ì�» $. G<Z» .Z6ËY Wm1» $. Y$ Z# LB �-DÌ] mEË$ = Z# k!c L|� Ã|ÌD+ .1? ¾ËY = |<.�U

 )�Y. |#Y1? �] .Ã.Y� 8Z/� O�14 Ã|� ,ËY$Y ZËZ-< Z] ª]ZS» ZËZ-< ¾ËY]5[|�Z] Ê» .,/+ )/�Y LB �Y Ê+Z/@ É= hZD/ËZ»�B ZËZ-<
Ë�-5+ ,)��/� ¾/ËY ,/] )H�< Ê<Y$=. )��� �#Z+ ZË �ËYETY = Ã.1] É=�DÌ_ )��� Z] V.ZX» Ê<Y$=. )��� $. mEË$ LYEÌ» ¾

..�U Ê» mEË$ LYEÌ» �ËYETY WH�.
V=|m2.VZ5-@Y RS� $. �ËZ»�B Z# Ê-D´<Y .Y|X4 = Z# ,<Y1-�Y Ê<Y$=. )��� ÉZ# $Z5Ì4 ÉY�] ¾°<Y. L1»�B ZËZ-<99.%

Ê-D´<Y .Y|X4 
Ê<Y$=. )��� 

),:Ì'. �] $=.(

81216¾Ì <́ZÌ» 

50 ab *81/54cd54/53fg47/51D27/53
75 d02/53ef06/52g62/50F90/51
100 a35/55bc16/54de67/52E06/54

¾Ì´<ZÌ» B#39/54A25/53C59/51
*Y. ,]ZD» ^Q1+ k=�@ ÉY$Y. ÉZ# ¾Ì´<ZÌ» |3�Z] Ê5< $Y. Ê3X» k!-?Y ÉY$.
#|3�Z] Ê5< $Y. Ê3X» k!-?Y ÉY$Y. ,]ZD» e$E] k=�@ ÉY$Y. ÉZ# ¾Ì´<ZÌ» .

V=|m ,] ,m14 Z])2()�Y ,3Ì5+ ,<Y. mEË$ LYEÌ» Ê-D´<Y .Y|X4 RS� ¾Ë�-DÌ] $. .C°� $.)4(mE/Ë$ LYE/Ì» hY�/ÌÌr4 v�<
 Z# Ê-D´<Y .Y|X4 �ËYETY Z] ,<Y. )�Y Ã|� Ã.Y. LZD< .,/Ì@Z< $. ,<Y. hZ*¸4 LYEÌ» Z# Ê-D´<Y .Y|X4 �ËYETY Z] ,C°� ¾ËY ,] ,m14 Z]

 )�Y ,-TZË �#Z+ Ã|33+ Y|m .Ê/  $Y=. Ã|/33+ Y|/m $. Z/# ,?Z� L.�+ Y|m $. Ê¸"Y C»Z� Z# Ê-D´<Y ,+ Z6<B �Y ,�´Ë. h$ZH� ,]
|3�Z],' �ËYETY Z] V.ZX» G'Y= $. Ê-D´<Y .Y|X4 �ËYETY )�Y ÃZ´-�. ÊU|33+ Y|m h$|,|/#Y1? �/] $. Y$ mE/Ë$ LYEÌ» �#Z+ Y%2 
)�Y. .Ã.Y� 8Z/� ZËZ-< ª]ZS» �»Y ¾ËY]5[)�Y .

50

51

52

53

54

55
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C°�4.Z# Ê-D´<Y .Y|X4 �ÌÌr4 Z] ,<Y. mEË$ LYEÌ» �ÌÌr4 Ã1v< $Y.15< 

)ËZ/< $.,/+ )/�Y É$Z/5Ì4 ,] {1]�» Ã|33+Y|m ,Ì@Z< mEË$ LYEÌ» ¾Ë�-5+ ,.Y. LZD< ZËZ-< Ê/<Y$=. )��/� LB $.rpm 75
)É=�DÌ_ )��� V.ZX» Ê-��� (,Ê-D´<Y .Y|X4 16)Ê-D´<Y .Y|X4 ¾Ë�-DÌ](Z/# Ê-D´<Y }=�? ¾Ë�-DÌ] ,Ë=Y� ,45= Ã.1/] ,/m$. 

)�Y Ã|Ë.�U Ã.Z*-�Y LB $. ^¸T = v�Q �Y ¾Ì3n5# .$Z5Ì4 ¾ËY $. mEË$ LYEÌ»51/50|/�Z] Ê/» $Z/-°# $. &�U1¸Ì+ .�ËZ B $.
8Z/� ÉZ# Ã.Y� ]5[,<Y1-/�Y Ê<Y$=. )��� Z] É$Z5Ì4 ,] {1]�» mEË$ LYEÌ» ¾Ë�-5+ .Y|/X4 = ¾ËZ/H5+ É=�D/Ì_ )��/� V.Z/X»

 Ê-D´<Y18)Ê-D´<Y .Y|X4 ¾Ë�-DÌ] (LB $Y|:» ,+ .1]1/51|Ë.�U .$=B�] &�U1¸Ì+ .LY$Z/°5# = h=� ZËZ/-< ,/+ )�Y Ê2Z@ $. ¾ËY
]17[.Y. LZD< ,m ,Ì@Z< $. ,<Y. hZ*¸4 LYEÌ» )/2Z@ ¾Ë�-/] $. Ê°Ì<Z°» Ê-DU�] = )T$ ÉY ,rÌ4 Ã|33+ Y|m ^Ë ,] {1]�» Ã|33+Y|

344/55+x7/˺=y
6337/˹=R2
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 V1�v» )�Y.�])Ã|Ì]Y1? V1�v» C]Z:» �Y )�Y.�] (V.ZX»74Ê-DU�] = )T$ ÉY ,rÌ4 Ã|33+ Y|m ^Ë ÉY�] = $Z-°# $. &�U1¸Ì+ 
OËY�� ¾Ì5# $. Ê°Ì2=$|Ì#30.1] $Z-°# $. &�U1¸Ì+ .N=�] = L1�]Z#]12[Ì»Y$ Ê-D/U�] = )/T$ ÉY ,rÌ4 Ã|33+Y|m hZ*¸4 LYE

 .$Y|<Z-�Y ,cZ». ^Ë $.)Ê-DU�] = )T$ ,rÌ4 ,] E/6» YE¸+ )�Y.�] >1�z» ,cZ».(,6/34|<.�+ LZÌ] $Z-°# $. &�U1¸Ì+ .
|/Z7 Ä0-50 Z] �YÁ{ Ã|ÀÀ¯ Y|m ÄQ2Z'& 

V=|m $.)4(¾Ë�-/] $. $Y=. Ã|33+ Y|m ,] E/6» ¾ËZH5+ hZ*¸4 LYEÌ»)2Z@ ,Ê<Y$=. )��� rpm75,.Y|X4 16Ê-D´<Y ,,Ë=Y� 
Ê-D´<Y }=�? ¾Ë�-DÌ]45^¸T = v�Q �Y Ã.Z*-�Y Z] = ,m$. ,)�Y Ã|Ë.�U }$. |#Z� �Y C"Z@ ÉZ# Ã.Y. Z] .¾/ËY &Z/6<Y $1l3» ,]

 L1»�B �Y ,�ËZ:»t-test |Ë.�U Ã.Z*-�Y .,] {1]�» Ã.Y. É�� =. ¾Ì] )�Y fzD» V=|m �Y ,+ ,<1U LZ5# $Y=. Ã|33+ Y|m mEË$ 
VZ5-@Y RS� $. $Y. Ê3X» k!-?Y Ê215X» Ã|33+ Y|m =99%Ã|/33+Y|m �Y Ã.Z*-/�Y Z/] )/*U LY14 Ê» �´Ë. h$ZH� ,] = .$Y. .1m=

 Z# ,<Y1-�Y Ê<Y$=. )��� $.$Y=.rpm75,.Y|X4 16Ê-D´<Y ,Ê-D´<Y }=�? ¾Ë�-DÌ] ,Ë=Y� 45^¸T = v�Q Z] = ,m$. ,LY1/4 Ê/» 
EË$ LYEÌ»�Y Y$ ,<Y. m94/62LYEÌ» ,] $Z-°# $. &�U1¸Ì+ 51/50&�U1¸Ì+ ).=|@20( %.Y. �#Z+.

V=|m4.|#Z� ,<15< Z] mEË$ LYEÌ» ¾Ë�-5+ ÉY$Y. Ã|� ,-?Z� ÃZ´-�. $Z5Ì4 ,] {1]�» ÉZ# Ã.Y. ,�ËZ:».
$Y=. Ã|33+Y|m )2Z@ ¾Ë�-/] Ê215X» Ã|33+Y|m 

mEË$ ¾Ì´<ZÌ»)kg/ha(
u<ZË$Y= 

51/50
64/3

94/62
25/3

L1»�B ,6Ì-<t:
$Y|:»t** 9499/7-

** VZ5-@Y RS� $. $Y. Ê3X» k!-?Y 99%
)�Ì= ÄUÌf0 

�Y |34$ZH� ,"!? $1A ,] �#=ƒ_ ¾ËY $. Ã|»B )�|] ZËZ-<:
1-V.Z/X» É=�D/Ì_ )��/� $. = Ã.1/] $Y. Ê3X» h=Z*4 ÉY$Y. Z# ,<Y1-�Y Ê<Y$=. )���  1S�5/1)�Z/� �/] �-»1/¸Ì+ ,

Ê<Y$=. )��� $. mEË$ LYEÌ» ¾Ë�-5+75,:Ì'. $. $=. )É=�DÌ_ )��� V.ZX» Ê-��� Ê3XË (|Ë.�U C"Z@.
2-.Y|/X4 ¾Ë�-D/Ì] ,] {1]�» mEË$ LYEÌ» ¾Ë�-5+ = ,-�Y. É$Y. Ê3X» �ÌYZ4 ,<Y. mEË$ LYEÌ» $. Z# Ê-D´<Y .Y|X4  1S�

 Ê-D´<Y)16Ê-D´<Y (.1].
3-Ë$ LYEÌ» �ËYETY WH� ^¸T = v�Q k%@ Ã�Y|<Y ,] ,<Y. mE6/0%|Ë.�U.
4-)�Y|< ,<Y. mEË$ LYEÌ» $. Ê<Y|3Q �ÌYZ4 Z# Ê-D´<Y }=�? ¾Ë�-DÌ] ,Ë=Y�.
5-|@ Z4 LY14 Ê» �#=ƒ_ ¾ËY $. Ã|� ,-?Z� Ã|33+ Y|m �Y Ã.Z*-�Y Z]20%�#Z/+ V=Y|/-» Ã|33+Y|m ,] )H�< Y$ ,<Y. hZ*¸4
.Y..

6-Ã|� &Z6<Y ÉZ# �ËZ»�B $.,�» mEË$ LYEÌ» ¾Ë�-5+ Ê<Y$=. )��� ,] {1]rpm 75)É=�D/Ì_ )��/� V.Z/X» Ê-���(,
Ê-D´<Y .Y|X416)Ê-D´<Y .Y|X4 ¾Ë�-DÌ](,Ê-D´<Y }=�? ¾Ë�-DÌ] ,Ë=Y� 45.1] ^¸T = v�Q �Y Ã.Z*-�Y Z] = ,m$. .
X]ZÀ& 

1.&Z»Y,É.& =.L.ÊËZ°¸ËY .1381 .|ËE¸+ hY1°»�¸+ = ,41] 7+Y�4 �ÌYZ4)CCC (É�#Z/o ÉZ# ÊUƒË= �]ÉYE/¸+ ,/<Y. .�/°¸5� =
,Ë!A 7'$ ÃEÌËZ_ .LY�ËY Ê�Y$� &1¸� ,¸6» .|¸m4.Ã$Z5�1.hZv*"9-1.

2.É.=$,..k =.$1_ LZ5@$ .1382 .YE¸+ )�Y$� .Ê6Ë=�4 ÉZ# ,<Z�$ ÉEË$ ,»Z<�] �-T. �D< .&=. ˆZQ .40,v*" .
3.Ã$Y=�,&.É =.&Z»Y .1379.YE/¸+ ÊU|<� C@Y�» ÊËZ�Z3� ÉZ53#Y$)Brassica napus L..(LY�/ËY Ê/�Y$� &1/¸� ,/¸6» .|/¸m2.

hZv*"14-1.
4.Ê-XË��,m.ˆ =.Ã.Y� Ê3/� .1379 .YE¸+ .É�$=ZD+$1»Y$. hZ�!AY=$Z»B C+ Ã$Y.Y.
5.Ã.Y� 8Z/�,&.&.1384.YE¸+ )�Y.�] $. Ã|33+ Y|m ^5+ ,¸Ì�= Ê]ZË�$Y = )?Z� Ê@Y�A .|�$Y Ê�Z3�$Z+ ,»Z< LZËZ_ .^/Ì<Z°»

»É�$=ZD+ ÉZ# ¾Ì�Z .É�$=ZD+ Ã|°D<Y. .�Y�Ì� ÃZ´D<Y. .
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6..Y$ Ê<Y.�Ì�,Y. .,; =.É�ÌD#. .1381.YE¸+ ÉZ53#Y$,)�Z+ ,)/�Y.�] = )�Y. .É�$=ZD/+ m�1/»B �D/< .V=Y ˆZ/Q .116 
,v*".

7.�H5Ì+,É..É. =.ÉB.$1U�U ^» .1378 .YE¸+ .ÉEËE� ,5m�4,&.,Y.N = Ê<ZS¸�,Z�Y�? É$=Z? Ê<.Ê#Z´D<Y. .Z/m hY$ZD-<Y
|/D» .230,v*" .

8.$1_ Êi4�», .1385.YE¸+ )�Y.�] )/m ¾ËZH5+ ,cZ». É=$ �] W�< C]Z' Ê°Ì2=$|Ì# $Y=. Ã|33+Y|m Ê]ZË�$Y = )?Z� Ê@Y�A .
|�$Y Ê�Z3�$Z+ ,»Z< LZËZ_ .É�$=ZD+ ÉZ# ¾Ì�Z» ^Ì<Z°» .É�$=ZD+ Ã|°D<Y. .�Y�Ì  ÃZ´D<Y..
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