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C}��b.1!�Z�� 3H�\N}� H8 \J -HX LJ�j  2 1HBN_� (�� \P�y?b  � 3\EA 3H�3 HM5Zb 1��� 0Hc�.

�X�{> �CJHxcJ "\� � �}  �6 ]J 3H�C�p} �2HuM H}� Z}� L_� �J 3\MLb�Z� \BD� 1HBN_� 2� �J LK`� 3 �� .  �*D� L{o ZDHb

C�p}�0Zc�  ��  HJ 2� y~o=`D�C�!)3�\JCAZb�\X I_H�} Uk_ �J 0ZE_  (��J .  �\*> $H*X �HpJ� yEz� �J �NKz�  �H*�  y*~o

=`D� C�!�X�{> � �e 0�  � ZDHb 2 Zc� /HT�� |� \J ��~o 4�}H>=:�> 3H�C} L_� �J 3\MZ}�. �*xk�} ��Z�Hc} vKj �3�

C}"\� �HE{~o  HJ 2� CNV �> Lb�� 0Ho�� 0��M C*~� ]E� |� \J ��~o 4�}H> C�!  �*X�{> Z*���M  =*:�> CDH*�    H*J �*`DHx}  � \*M

 3HS �J \{EM�{?E_ 2  �M��EM2 � �[A . ]E� \BD� CxExWM  �aEJ �D\M�X�{> \kw-HX  � H� 0��\*A\J ���2HA HJ /�_\} 3! 2  �*J  ��
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12�o Z}� L_� �J =`D�  HJ 2� 3)'KA:?2C 2?5 C2J, 2006.(�X�{> C�!2 i_�N} \kw        �\*w -H*X L*J�j  \EPH*M L*WM H*�

 Lt\B�) .2ZS3 .(C�p} �2HuM ��JHc} CxExWM  ���k_ �J LK`�  �� ZD�\A # �]A LJ�j )L@892G: 2?5 B69?2>, 1998.(

 ��"��.D]TM�3^�HD �21!�Z�� 3H�\N}� H8 \EPHM LWM 3\EAaDH}!� y}��o|�\J 20� a�>H�.

\EErM nK�}3��!� �S �
�HpJ\} �EB�HE}

�X�{> C�!2 i_�N} \kwH�3\�Hl CzHB:LX�_ 1<D2 +\f}1�!HJ�EbH} 3�EbH} LEt\lHEp}  	

-�{J�47.74 ?D0.016 **2.85 **0.031 **0.007 **0.00009 **

 1HBN_� (��)A(228.96 ?D0.08 **21.67 **0.005 **0.552 **0.00063 **

 HkX)2(49.30.0081.810.0080.0060.00006

 -HX LJ�j )B(244.08 ?D0.085 **6.67 **0.004 **0.029 **0.00012 **

B�A436.37 ?D0.000009 ?D1.78 **0.0004 **0.008 **0.00004 **

 HkX)3(1239.790.00060.180.000070.00030.000005

��\EErM ID\g-24.621.783.271.273.018.11

**2?D IEM\M �JC�p} ��Uk_  � 0��J.H~NV�C�p} \Eq 2 Ze � =D .H~NV� Uk_  � 0��J  ��5Ze �.

 CKEb HJ �ZNJ� 1HBN_� �_ \�  � 3\�Hl CzHB: \D�Hx} -HX LJ�j  aD�]t� HJ Z�M CKEb HJ ^9_ 2|D�} aD�]t�LtHD . \D�Hx} �D�

aEJ  �M��EM2   � �CNJ�j  ��k_ C}H~M  �|> CJHxcJ "\�  � 2 �D\M ��J �D\M) y?b2-3 .(�J\} 4�H~NV� \}� �D� L{o  (�*� �J &

-HX /]E�H?}1HBN_� �D� i_�M -HX #\J 2 3! 2 H���J .�HxcJ i_�M -HX #\J (�����A �J CJHxcJ "\�  � H�   �*> L*_� 3�

|��M �TEN�  � 2 CAZb �\X|> CBNt  \MC}ZbHJ)*6D925 D6589: 2?5 L@892G:, 2009(   � 3\�H*l CzHB: yw�ZV 2  �D� !�

��� �  CJHxcJ "\� .�}  � H}��rEM C�� 2� L>\V yEz� �J �\{EM�{?E_ 2  �M��EM2  �   �*J 0Hb�\?{~o �-HX #\J /]E�H?} (�� 2 H�

���A �> L_� 3�aEJ CAZb�\X \N�J -HX �Hpkw �EJ CzHX 3Hht 2 \M8C} \��b . � �X\J yEz� �J  �M��EM2  $�fX  � \}� �D�

�X�{> ZDZb�X�{> LcA\J 4HhpJ 2 CDH�N�� #�8 � HJ H�H�L~_ �J�rEM0� LbHK�� 2 H��rEM Lc8  � H� H*�  aE*J CAZ*b�\X 2  \*M

�X�{>�H�aEJ ��~�aEJ 3\�Hl CzHB: !2\J IK_ \}� �E~� 4�H~NV� 2 � �� 3\MZb  �M��EM2   � \M. �J 4�H~NV� \}� �D� \BD� L{o

0��\A\J ���2HA i_�M �ZNJ� ��xk�} +\o �J �S�M HJ ��o ]} �> ��J yEz� �D�-HX ^9_ Zb 1�! |Yb  ��ZD�\A �\S� �D��HP 3! 2 .

-HX y~o  HJ 2� ���2�� �D� 0��J .Hpt �J �S�M HJ \{EM�{?E_ 2  �M��EM2  � �}  � ZDHb �nw�2  � �J \T�} 3! 2CAZb�\X aE*J  \*M

Zb -HX ./\� 3\N`J 0��~� �HTD� yEz� �J  �M��EM2  �D�\JH�J���� 3H� [J Lc> 3�\J �\M ]D )yQ}�~: 2 �HTD]K_ ( C*} �Ee�M-

���� 0� 2� L_� �J 3�\J H}� ��baEJ yY{YM 2 Lb � 3Z�J \M))HJ  � .2�ZN}0HNX � \D! 2 H� ( !� 1�HuN_� �HJ #�8 � HJ  �M��EM2 

C} �H��cE8��b .-HX CAZb  ��8a�M .H~o� �k_�2 �J H� ����  �\J H> ��{k}H� RDHN� !� C?D �-HX Uk_ �J CtHg� 3H�  �M��EM2

ZbHJ C} .�D�\JH�J0��\A\J ���2HA /��M 1�HuN_� �> Lb�� �S�M ZDHJ    �*xk�}  � �*> C8H*E8 0HEzH_  � 2  \?}  �j �J  �M��EM2  2  ��

��\A -HX 0H~NXH_ \J ��_ \P� 4�H~NV� 2 -HX ZV !� aEJ 0Zb  ��8 �J \T�} Z���M C} L_� /�_\}.
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 ��"�� .�`DHx}8 �EB�HE} \D�Hx} 31!�Z�� 3H�\N}� H3\EA  HEp} 2	|�\J 2 H� H~EM \EPHM LWM0� a�>H�*.

1HBN_� (��
-HX LJ�j =cX 0!2 3H�K} \J

1!�Z�� \N}� H83\EA
23.6-25.0%22.2-23.6%20.8-22.2%�EB�HE}

 CJHxcJ "\�)D:D< 92CC@H(26.21 230.92 223.94 227.02 A

 \kw�X�{> C�!2 i_�N}H�

C=@5 >62? H6:89E

5:2>6E6C

(>>)

 \{EM�{?E_)(@H6C 92CC@H(22.43 223.01 225.36 223.60 A

  �M��EM2 )*@E2CJ E:==6C(20.73 228.04 229.99 226.25 A

 �EB�HE})%62?(23.12 A27.32 A26.43 A

 CJHxcJ "\�)D:D< 92CC@H(0.64 50.64 50.67 340.65 B

1�!HJbH} 3�E

%249:?6 677:4:6?4J

 \{EM�{?E_)(@H6C 92CC@H(0.61 60.61 60.67 340.63 C

  �M��EM2 )*@E2CJ E:==6C(0.68 30.66 40.70 20.68 A

 �EB�HE})%62?(0.64 B0.64 B0.68 A

 CJHxcJ "\�)D:D< 92CC@H(0.44 450.43 50.39 60.42 B

�EbH} LEt\l

%249:?6 42A24:EJ

(92.9-1)

 \{EM�{?E_)(@H6C 92CC@H(0.92 20.92 20.72 30.85 A

  �M��EM2 )*@E2CJ E:==6C(0.43 50.46 40.39 60.43 B

 �EB�HE})%62?(0.60 A0.60 A0.50 B

 CJHxcJ "\�)D:D< 92CC@H(0.022 450.023 450.019 50.021 C

  HEp}	

	 CC:E6C:@?

(92.9-1).(92.=:E-1)

 \{EM�{?E_)(@H6C 92CC@H(0.042 20.041 20.029 30.037 A

  �M��EM2 )*@E2CJ E:==6C(0.025 340.026 340.023 450.025 B

 �EB�HE})%62?(0.030 A0.030 A0.024 B

*�EB�HE}\�  � 2 CcDH}!� y}Ho \�  � H�HD sD� �Z�N`� -\Nc} +\V =D  � �> 0�N_\J 3 H}� �2HuM ZwHt"H_�0�}!�Z�:��}��3��?��� �

Uk_.H~NV�5Ze �C}Z�bHJ.

 )�&�. \J -HX LJ�j  \EPHM)2 (3�\J 3\�Hl CzHB: 2 1HBN_� \�)3 (3\�Hl CzHB:.

 HJ aD�]t� !� -HX LJ�j 5/21 �J Ze �3/24 0�]E} �J -HX 3\�Hl CzHB: �Ze �3/15 LtHD aD�]t� Ze � 20H~�  �*>  �*j

C}  HmN�� 0�]E} �-HX 0Zb =cX HJ Lt �\X a�H> CAZbLtHD.�nw�2  �LJ�j   �    0��*J �H*J \*P�  � -HX �� � ��EDH8 3H�
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C_2Z~� 3H�2\E�1C} 0Hc� #\J \J�\J  � 3�HD! L}2Hx} �1��J |T`�} 2 1ZEK`: |� �J �.�?z�} �LJ�j  aD�]t� HJ H}� Z��� 3H�

�  C_2Z~� LEeHX ��|� !� 2 3�\M LEeHX 2 1��� a�H>    C*} aD�]*t� -H*X  � �  C*bH8  Z*���)L@892G: 2?5 B69?2>,

1998 .(yE{WM 3\�Hl CzHB: �-HX LJ�j  aD�]t� HJ �> ��� 0Hc� C��E_\A  3H�) y?b3-3(2�EbH} LEt\l) y?b3-5( �J

CkX  �jIEM\M �J\g HJ��EEpM ID930/02750/0NtHD aD�]t�Z� .V  ���> CzH   LX�*_ 1<*D2 +\f})  y?*b3-4 ( 1�!H*J 2 3

 �EbH}) y?b2-5 ( �EEpM IG�\g HJ IEM\M �J CkX  �j �J745/0 2750/0Z�NtHD a�H>.

 �*��A �J Lb�� 3\BD� �J LK`� �2HuN} 3Z�2  1HBN_� \�  � �LJ�j  ��\EErM �J LK`� LX�_ 1<D2 +\f}    aD�]*t� H*J �*> 3�

> 3Z�2  \{EM�{?E_  � �LJ�j   3Z*�2  ^9_ 2 Cc�H> �ZNJ�  �M��EM2   � 2 CcD�]t� ^9_ 2 Cc�H> �ZNJ� CJHxcJ "\�  � �Cc�H

Lb�� LJHP 4HKD\xM .|�aEJ \{EM�{?E_  � �CNJ�j  ��k_ C}H~M  � \D�Hx} �D� �E�:|>  �M��EM2   � 2 �D\M ��J �D\M)  y?*b2-4 .(

?E_ 3�HJ Ccc> L}2Hx} yEz� �J 4�H~NV� �\}� �D� L{o��J \{EM�{ .-HX =D \{EM�{?E_ �:\A �*rEM H}� L_� .Hpt ! 2   H*J 0� 3H*�

�X�{> ���X C�� 2� L>\V   �*> �*D� �~g ��\?� Ccc> L}2Hx} a�H> �J C?~> �\}� �D� 2 Z��HX\: C} Cxt� Uk_ =D  � �  H�

�rEM 3��~o LzHV-HX yX�� �J 1HBN_� a?} OoHJ 2 1�\> y~o �N} Z��H} �J �\{EM�{?E_ 3H�C}  �*rEM L*c8 -\EM 2 ZD�\A  H*�

)�>�\X �X�{> -\EM (C} 1HBN_� ZV !� aEJ ��u� !� n�H}Zb .aEJ Cx~o  � \{EM�{?E_ ���S2 �D� HJ      H*> \*BD� 1HBN*_� 2� !� \*M

C}��K� \EPHM CJ �Ccc> L}2Hx} �Nt  �HJ  � \}� �D� 2 �\> .    aE*J LX�*_ +\*f} 3�\*J \BD� CzH~NV� yEz�  �\{EM�{?E*_  � \*M

0��M  �W} !� 35\�� LtHD ��rEM 0� 2�  � #�\A �J 3�\J  �N>�\M C����J H� .   H*}� L*_� ,�He ]E�  �M��EM2  � �}  � \}� �D� �NKz�

��J � �� \{EM�{?E_ �J LK`� �  �EDH8 Ccc> L}2Hx} LD]}  �M��EM2  . y}H> CD�\EA OoHJ H� �rEM L>\V (�� � �M��EM2   � �nw�2  �

HX HJ 1HBN_�C} - �{S �J  �N>�\M 0��� y� OoHJ 2 ��J �EDH8  HE`J 0� Ccc> !HE� �aN{q \P�  � �> 3 �j �J Zb) C*u�} ac> (

1ZDZ8 2C} ]E� #\_ 3ZD�\A .aEJ �CJHxcJ "\� HJ �`DHx}  � �\> \�  � LX�_ +\f} 0�]E} � �M��EM2  � �}  �  �*J H}� ��J \M

-HX \P�} Uk_  �  �M��EM2  3\M\J yEz�2LtHD a�H>  �M��EM2   � LX�_ 1<D2 +\f} �1Zb 3! .

 )�&�. \J -HX LJ�j  \EPHM)2 ( 2 1HBN_� \� 3�\J LX�_ 1<D2 +\f})3 (LX�_ 1<D2 +\f}.

1!�Z�� �J LX�_ 1<D2 +\f} �LJ�j  a�H> HJ 38/11 LtHD aD�]t� Ze �) y?b3-4 .(   y*Ez� �*J 3�w .H~NV� �J \}� �D� L{o

1- C@96D:@? 7@C46
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H?WN_� aD�]t� LJ�j  a�H> !� CbH� -HX �� � /)3�w�� � �EJ C_2Z~� 32\E� 0Zb \M ( aE*J 35\�� +\e �J !HE� �> ��J-

�X�{> 0�\> �\X 3�\J 3\MLb�� H� . LJ�j   � LX�_ 1<D2 +\f}3/24  H*��M �Ze �=:E.92
-101/0    L*J�j  �*J LK*`�9/22

aEJ �Ze �t\A  �\w 3 H}� "�> =D  �  �Zx} 2� \� 2 ��J \M Z�N) y?b3-4 .(

aEJ1�!HJ �D\M \J�\J �EbH} 368/0|> 2  �M��EM2   � \J�\J 0�  �Zx} �D\M63/0��J \{EM�{?E_  � . \J 1\ErN} 2� nJHM =D 1�!HJ nJHM

L_� C�H}! �Hu{M 2 ZEu} 0H}! I`V .C} aD�]t� nJHM �D�  �Zx} �C�H}! �Hu{M a�H> 2 ZEu} 0H}! aD�]t� HJZJHD .ZEu} 0H}!  |*� �

L_� nJHM �D� �\Y}  � H��M �C�H}! �Hu{M H}� � ��  �\w 1�!HJ �\Y}  � |� 2 � �e  � .   aE*J �1�!H*J ��\*EErM �D�\JH�J   !� \PH*N} \*M

C} C�H}! �Hu{M ��\EErM�2HuM 2 ZbHJ0H}!  � 6 ]J 3H��2HuM �J \T�} �ZEu} 3H�C~� 1�!HJ  � 6 ]J 3H���\A .   � �*> HS 0� !�

 \� 3H�N��C}  �N>�\M ��\>C} 0�!  2� 2 C�� ��H} �J /�Zw� 1� �X |Yb �E}!  � L`DHJ3 ��~�H� iD�\b 4�H~NV� �D�\JH�J ��~�-

1!�Z�� CNX���?D /Zo 2 H��X�{> 30H}!  � �2HuM !2\J OoHJ ��Ez2� |Yb \P�  � H��\> 3H�N��  � 1Zb s{M 3H�ZD�\A H� .

 )�&�. \J -HX LJ�j  \EPHM)2(1�!HJ 2 �EbH} 3)3 (�EbH} LEt\l.

1�!HJ �-HX LJ�j  aD�]t� HJLtHD aD�]t� �EbH} LEt\l 2 a�H> �EbH} 3) y?b5(.0H}! y}Hb C�H}! �Hu{M  3�\*J /!� 3H�

0�!  2�0H}! �D�  � �> 1��J 1\Eq 2 H���K�  H> .HV  � 1HBN_� H� .  C�H*}! �H*u{M 32  \J 3\EPHM -HX LJ�j  �2  �D� !�  L*b�Z�

C} �D�\JH�J|> 0H}! �LJ�j  aD�]t� HJ �> Lt\A �TEN� 0��M-HX 3�\J 3\M   Z*Eu} 0H*}! a�H> �E~� 4�H~NV� 2 Zb +\e 3! 2

�EbH} LEt\l aD�]t� 2 1�!HJ a�H> �J \T�}LJ�j  aD�]t� �J LK`�ZD�\A.

aEJHJ �EbH} LEt\l �D\M92.9-185/0|> 2 \{EM�{?E_  �J 0�  �Zx} �D\MH92.9-142/0  ��*J CJHx*cJ "\�  �)  .2Z*S3( .  �

"\� y~o �> �D� �J �S�M HJ �CJHxcJ "\� � �} /HT��  HJ 2� C�!ZD�\A-HX Uk_ �D�\JH�J  0H*`?D C�H}! iD�\b  � 1Zb 3! 2

|> �\BD� 1HBN_� 2� HJ �`DHx}  � \M��JZb "\�  � �EbH} LEt\l a�H> �J \T�} \}� �E~� 2 . � �}  � H}�   ��*S2 H*J � �M��EM2 

aEJ C>Z�� 0� \P�} %\o �> �D�\M     Z*b \{EM�{?E*_ s*f� 4H*KD\xM 0�  � �E*bH} LEt\l H}� ��J \{EM�{?E_ !� . 1��� C*_ \J  3H*�

aEJ yEz� �J \}� �D� L{o �> ��� 0Hc� aDH}!�  �M��EM2   � ZEu} 0H}! 0��J \M)\{EM�{?E_ \J�\J 2� 4HKD\xM (��J.

|�\J a�>BN_� (��2 1HC�p} \EPHM 3 H}� \m� !� -HX LJ�j  \J 3 �� \kw�X�{> C�!2 i_�N}2 H�CzHB: 3\�H*l L*b�Z� H*}�

 \EPHM0�C�p} Ze � =D Uk_  � H�\N}� H8 \BD� \J��J  ��.I_H�} IE>\M �HYN�� 3�\J �S�M � �} 1HAZD� 2� 3H� HEp} ���J . C?D
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0�  HNXH_ ��e� 2 -HX �J &�J\} 1HAZD�� �>vExWM �D�  HJ HEp}�X�{> \kw 3H�2 H�3\�Hl CzHB:1HAZD� �3\BD� 2 &�J\}

 �N>�\M 2 1HBN_� �J 3H� HEp} HJ �>LX�_ 1<D2 +\f} �EbH} LEt\l 2 1�!HJ �\m�Z}Z�Nt\A  �\w.   \*� �\*?{~o �-HX 1HAZD� !�

LJ�j   � 1HBN_� �_C�p} �2HuM ZwHt �s{NY} 3H���J 3 H}�  �� . HKo �JIE>\M /H~M  � -HX CAZb�\X �CM  2 |� �J =D�]� �H�

��J \BDZ?D �JHc} . /2� 1HAZD� ��D�\JH�J)�EbH} 3H�\N}� H8 (1Z��> �EEpM I_H�} IE>\M 3��J .  C*} I*_H�} IE>\M �HYN�� 3�\J-

I_H�} IE>\M �HYN��  � �_ \� 2 Z�\EA  �\w �S�M � �} 4H}��M �EbH} 3�\?{~o \N}� H8 �_ \� L`DHJ Z�*bHJ �Nb�� ax� � .  �*D� !�

�2  HEp}	)�kJ�  33(Zb Ct\p})%2D@F>: ������, 2008.(aEJ �: \� ��EbH} LEt\l 2 1�!HJ +\f} 2 \M 1<D2 \� � LX�_

|> �:��{k} Z�bHJ \M L_� \MLK`� �: \� 2  �D� !�	6 ]J ZbHJ \M�JL_� \N.

)3(
...

....

��


����
	

�
�

 �0�  � �>����1�!HJ�EbH} 32�����EbH} LEt\lC}ZbHJ. LK`�	LWMMPHE  |�\*J 2 H*� H~EM \ 0� a�*>  H*�  L*t\A  �\*w

) .2ZS2( �> 3 �j �J LK`� �-HX LJ�j  aD�]t� HJ	LtHD aD�]t�-HX 3�\J ��D�\JH�J  L*J�j  ��*xk�} �D�  � �D��HP 3! 2-

I_H�} �\M�HJ 3H�L_� \M) .2ZS3(.aEJ |*> 2 �D\M *M  \D�H*x} �D\	    \{EM�{?E*_  � I*EM\M �*J)037/0	= (   CJHx*cJ "\*� 2
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