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�±Zº³ ¹ ­v´º- bÀº À§�uº^º¸]�½Yzº]½Z·��·¹&�ayº��½uZ¿{�
-ºd�zº¶�b�Y�·º#zº¯ ¶]�Zc�v´º�z]�YzkY�¶¬ozº¯{�vº¿{�±Zº½uZ

¾ºº.³º.#�¶ºº] b^ºº�³�¾ºº«¹ �vÀºº�§�v·Yºººs ©ººº�½yYu�¶ºº.³¹
±Zº¯{�yu�±M�\º�Z´¯��º¿{ºc�¹ ¾º³Yz¿Y�n�º�¯�±Zº³ ½v´º]¶dº�]

�zº�¯�¾�·¹&�b�Y�¶d�z.³�ayº���¾�yz]�uyº¯�v¿Z]�¶$³M
¹ ½v´º]¶dº�]�¾º.³º.#��uzºÀ-yYz£�¶º�«Z�¯�¹½yYu�¶.³Z·�±Z³�½

Yz¿Y��z�¯�¹ �¿{ºc�±Z¯{�µu¹vp¯�yu�¶§�bº�Y�½ººp³�¶º] ¾º³
vº³Z°]�µ{Zºc ¹ ®«Zº��uZ¿{�b]º�y�²d�Yu�ªÀ«u�¶] ±Zº³�çåZc�èê

±Z³��º³�¶]�¶d�]�v�yu�ªoYz¯�yu��½yYu�¶.³�z�¯�yu�©Z¤d³Y�¹
b�zºº� ¶ºº] ¶lÀººd³�yu��¶dºº�Yu�yYzºº£ b]ººº�y�±uYu�bºº�u�{Y

�±M�¶d�º��>Zº�º�s�uº��¾¯�¦�s�¹ b ���] ²À´#�®·ªÀ«u�¶
¹ b]ººº�y�²dºº�YuS+vºº�y�½Yzºº] ½v�dºº�¯��Àººp¯��\ºº�Z´¯�

yu�µuZ d�Y�uyºº¯ ½Zº·�º�º��ªÀº«u�²Àº°·�¶º] �bº�Z·�¦�º§
bÀ¬]Z£�Z¸³M�¶¬°k�{Y��v�Z]�¾¿Z·�¾º-&¿¹�½YyYu�vº¿Z]�½v´º]¶dº�]
yº^��b�z��©zd´§��b]º�y�¹ [M�yZºt]�yº^º� b�zº� ©zºd´§

bº¯¹Z¤¯��Zº·{Z-yZº���zº]Yz]�yu�±v��µyZº��u bÀ¬]Z£�¹ bs¹
½z¿x���Z#b�Y�ë��

¾¬�Y�ª¯Yº��{Y�¾¨¿���Àp¯�¹ ±Z³�²À]�b]º�y�yº^��©zºd´§
b�Y�©º�p¯�²¿Y�½yZ-v³Z¯�z°��±v��®§�¹ ²d�y�²Àº] {Y�z-Y

yº��¶] [M�yZt]��b]º�y�¶]�wº ³�ª]Z£�zÀ��½Z·�¶¿Ç�{Y�µuZ d�Y�Z]
yº��Y�±v��©Z���½Yz]�¶´À¯{��uº��}º^p¯�¶d�]�ªsYu�yu�ª¯Z§

Yzºº� Zºº·¦�ºº§uººº�¾ºº¯ ®·�{Y�½yZÀºº�]�Yy�ª¨ºº�¯�²ºº¿Y >YzººÀsY
zÀÀ�c�z �°cY�Z]�½v´]�¶d�]�{Y�µuZ d�Y�Zº] ¾º¿Z¨¿z¯M�½Zº·b§zº�

¶dº�Z¿�0$3��º³�²¿Y�{Y�¶§�½uyYºº¯ yu�¾º«¹��vº³Y�µuzº§ �º�y�
²À]�b]º�y�©uZ^c�½vo�Zc�v¿Z]��uº��¾º°³�µuZ dº�Y�½v´º]¶dº�]

yZt]�¹ b]º�y�yº^��Zc�v�Z]�¶dº�Yu�uººk¹��Àºp¯�¹ ¶dº�][M�
\�Z´¯�½v´]�¶d�]�uYº¯�[Ztd³Y�Z]�b]º�y�©uZ^ºc ¹ uºº� ©zºd´§

b�Y�¾¬°��æè��
yu�¾ ¬dt¯�½Z·z°À¬���µv��z§w�aZÀº�º�s�¶º] ¶kººc Zº]

µuZ d�Y�±Z³�½v´]�¶d�]uº��¾¯²¿zc�¾¬�Y�¹ ²¿zc�®¸¯�{Y�¾¨¿�¶§�
¶d�z-�yZ§�¶] ¾¿Yº³Z³�aÇº�p¯�½v´]�¶d�]�yu�¶§�¾¿Z·�¶º¿Ç�²º¿Y

ÀºcY�¾º¬��uºº�¾º¯²¬b�Yb]º�y�¶]�b^�³�±M�½z¿x�wº ³�¶§�

¹ µuº]���ºd¯Y ¾¨¿{Y{yb°À£�±Y°À¬��²¿zczuºkº¯�½Z·b�Y�
±Z³�½v´]�¶d�]�yu�µuZ d�Y�uyº¯�©º°�¯�½Zº·b¯Ztº�çêZc�éå

b�Y�±¹z¨À¯�ç�Ð��ê�Ö�æå�æê��ÎÓ��
©Z��yuæîìå{Y��À]�íå¶dÀ�³Yu�Z]�²¬ÀcY�¾¬��Z]�Z·�±Z³�v�yu�

²À¿Z��/'3(��/RZ� 'HQVLW\� 3RO\HWK\OHQ�v��¾¯�½v´]�¶d�]
�æê��YyYººº�¯Z§�æå�©Zºº� yu�æîëé¹ ²¬ÀººcY�¾ºº¬��¶ºº¿Ç ¹u�{Y�

¾cZ�Z#�±Z³�½v´]�¶d�]�½Yz]�­ºÀ´À¯º«M�Z]�µv��¶º¿Ç�¹u�²¬ÀºcY�¾º¬�
�&KDSDWL�±uz§�¶¿Ç�¹u�Z]�¶§�uzº§ �tº�¯�¹ µuzº§ µuZ dº�Y�

uº^¸]�Z¸³M�½z¿v�wº ³�bÀ�º�s�Zº·�º�º�¶d�Z¿�\Àczc�²¿v]�
¶d�y�b�u�{Y�zºd°§�±Zº³ b]ºº�y¹{Y�v�]�æå�·Z§��¤��{¹y�

b�Yu�uºk¹�µv��¶´À¯Ç�½v´]�¶d�]�yu�®º���¹ zº���|À³�¾´cz§
©Zº� yuæîìé¶§�uzº§ �tº�¯�²¬ÀºcY�¾º¬��±uzº§ ¶´ºÀ¯Ç�Zº]

uº^¸]�¶¿Ç�²¿Y�Z]�µv��½v´]�¶d�]�±Z³�¾º¨Àd�«º³Z-yY�aZÀº�º�s
¯ ¾£Z]�zºc­zº³ ±Zº³ ¹ ¶dº�Z¿v³Z¯�¾�ææ��{Y�µuZ d�Y�|À³�YyYº�cZ¨³

uYu�yYz£�¶�¿Z¤¯�uyºº¯ ±Zº³ yu�Yy�¾º¯º¯�xº�Z§�¹ ²¬ÀºcY�¾º¬�µ¹
²¬ÀcY�¾¬��Z]�µv��½v´]�¶d�]�±Z³�b]º�y��·Z§�¶§�uz§��tº�¯

zºd°§�½yYu�¾º´�¯�yºº� ¶º]aZÀ�º�s�¹ µuº]�¾º¯º¯�xº�Z§�{Y
½zºº¿x���ºº°s��3OLDELOLW\�� zºº]Yz]�yu�bºº¯¹Z¤¯�¹ººººº� µyZº±v

�6KHDU 9DOXH�b�Y�zd°§�±M��ÎÔ��
½v´]�¶d�]�½Yz]�¶§�½z°À¬��¶£y¹�²¿zd�À]�²¬ÀºcY�¾º¬��{Y�vº�]
bÀºº¬]Z£�¶ºº§ bº�Y�²¬À�¹zºº�¾º¬���Yººº³Y �uººº�¾º¯ µuZ dºº�Y�±Zº³
¹ µuº]�zd�À]�²¬ÀcY�¾¬��¶º] b^º�³�±M�bº¯¹Z¤¯�¹ ½zº¿x���º�§

bº�Y�b]ºº�y�[xºk ¹ ºº] zº]Yz]�yu�¾^º�Z´¯�¢º¿Z��{Y�>YzÀsY
yYu�b¸k�²¬À�¹z��¾º¬�µv���233�©zd´§�¹ ÇZ]�bÀ�Z ��ªÀ«u�¶]�

±Z³��º�s�¶]�¾¿Yx��uYº¯�½v´]�¶d�]�½Yzº] [M�yZºt]�\º�Z´¯
Z]�±Z³�½v´]�¶d�]�½Yz]�b¯Zt��²¿zc�\�Z´¯�¹ uº��¾º¯ µuZ dº�Y

�º�º���ºº³ ²º¿YçåZºcéå�Z]�¾¯��±¹z¨À¯�v�¶]�½Yz]�>Çº°�¯
¾cZÀ]�²dºsYv³Y�¢º¿º�c±Z³v��µuZ d�Y�z°À¬���º³�²¿Y�{Y¾¨¿�¹ µ

Z]�µv��¶¿Ç�¹u�ayº��¶]�±M�uzº]yZ§�½Zº·�¹y�²¿zºcµvº°��{Y
bºº�Y�²¬ÀººcY�¾ºº¬��zºº¿Z°³|À���æé�¾¨ºº�º�z¯�¹�æç�¶ºº¿Ç�{Y

½Z·�b¯Ztº� yu�²¬À�¹zº�¾º¬��Zº] µYzº°·��²¬ÀºcY�¾º¬�çåZc�éå
v³uz§�µuZ d�Y�±Z³�½v´]�¶d�]�½Yz]�±¹zº¨À¯�©Z��yu�|À³�Çº³Z��Y
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æêî

æîíî���¹ ¾º-uº«M�©zºd´§�½Yzº]²º¿Y��±Zº³ ¾º]M�bÀº«ZYy�¶ºº¿Ç
¶º]uz§�¾�z�¯�±Z³�½v´]�¶dº�]�\º�Z´¯�µuZº¯ ±Yº´º��{Y½Z·�¶¿Ç

�uzÀ-�¾¯�yYz£�µuZ d�Y�uyº¯�±Zº³ ½v´º]¶dº�]�½Yzº] ¶º§ ½zº.¿u
aÇZd�zc�²¬ÀcY�¾¬��¶]�±Yººc¾º¯�3(7�vÀ¯M�¾¬����3$�z°À¬�º§��

µyZ�Y�±Z�º¬��v´³Z¯�¾º�À^��½Zº·²º¿{y�¹ aZdº�Y�ªÀº³¹¶§�uz§
wº ³µuº]�ÇZ]�b]º�y�¶]�b^�³�Z·�¶¿Ç�²º¿Y�½zº¿x�uº^¸]�½Yz]�¹
²º¿Y¾º-&¿¹>Çºº°�¯�Yy�±M²¬ÀcY�¾¬��v´³Z¯�½z.¿u�½Z·�¶º¿Ç�Zº]

\À§zºcv´´§�¾¯�²À´#�®·�¶]���º��²¿Y�{Yzd°§��ÇZ]�¶´¿|·�ªÀ«u
uº��¾¯�µuZ d�Y�Ö��

{YZ·xº�Z§��Yºº³Y�¾¬��Z]�µv�yYu���º��x�Z§�¹ ¾¯º¯�x�Z§��
zº] |ºÀ³�²¬ÀºcYuº��¾¯�µuZ d�Y�±Z³�½v´]�¶dº�]�½Y�©Z��yu�ªd�Z§

æîîé¹ ½v´]�¶d�]�½Yzº] Yy�¾º¯º¯�xº�Z§��½yYu�¶.³av¯�µZcº§�
uzº§ ­Èº�Y�\º�Z´¯�¾$¿¹v³Zº� ±Zº³�{Y¶]�|ºÀ³�¶º¿Ç�²º¿YªÀ«u

¶´¿|·�±uºº] ÇZº] ¹ b]ºº�y�¶º] b^º�³�ÇZº] ½zº¿x�wº ³�zd°§�
uº��¾¯�µuZ d�Y�ì��

vºº� ¶ºº¿Ç�v´ºº# ¹ \§zºº¯ ½Zºº·®¬Àºº�uº^ºº¸]�ªÀºº«u�¶ºº] µ
¶dsZ´ºº� ±Zºº³ ½v´ºº]¶dºº�]�¶ºº¿Ç ²¿zººc\ºº�Z´¯��±Zºº�cZÀ�º�s

��º���º³�¹u�¶]�±Yºc�¾¯�¶§v³Y�µvº���²¬À�¹z��¾¬��¶¿Ç�¶��¾¨¿�
aZd�Y�ªÀ³¹�ªÀcY�¹ ²¬ÀcY�¾¬��33�3(�(9$�¶��®¬À��½z.¿u�¹

¹ ²¬ÀººcY¾º¬��¶ºº¿Ç ¹u�{Y�ª¨ºº�d¯�¶º¿Ç¶º¿Ç�¦ºº¿²¬À�¹zºº�¾ºº¬�
�33�3(�3(�z§�µyZ�Y�u�Ö��

Z·��¹y�¹ uYº¯
�¿Z´º� µZº-yZ§�yu��·¹&º� ²º¿Yx�µ¹z-�½Z·�µZ.�¿Z¯{M�¹ ¾¿Y

¾d�´��µZ.º�³Yu�½{y¹Zº�§�µv¨º�³Yu�¾º¿Yx���¿Z´º� ¹ ­ºº¬�
¹ ©Z¸³�mÈ�Y�µyYuY�aÈ��µZ.�¿Z¯{M�yu�±M�{Y�¾�t]�¹ ±Z¸ �Y

v��­Zl³Y�iz§�yx]�
µuZ d�Y�uyºº¯ uyM�ª^£�¶§�uº]�±Z¸ �Y�¶�zk�¶³ZsyZ§�½vÀ«ºc�Y{
¦«Y�Z]�µuZ dº�YZ]���¯�éåµv��¦«Y�¹ �iYztd�Y�¶kyu�Z]�½uyM�

íêZc�íízd�§Zs�v�yu�¹ v�yu�í�åv¯M�b�u�¶]��

zÀ°s�¶À¸c��¹y½Z´^¯�z]�uyYº¯�¶°·�½Yz]�zÀ°s�¶À¸c�¾¬§�©º¯z�æåå�uyM�voY¹�
ëåZºcëê�[M�vº�yu�ê�æz°t¯�vº�yu�¦º¿ �¦º°³�vº�yu�

�uz§z¸º� ¶º¿Z¯yÈ§�¶º³ZsyZ§��ê�åvº�yu�z¨��¹v�yu�¦¿�
½uZ´º£ ²º�¹y�$VHHO� VKRUWHQLQJ�uº]��¹y��zÀ°s�¶À¸c�½Yz]

�v��¶d�z-�yZ§�¶] ®À¤d�¯b�t³µv��ªo�[M�yu�z¨��¹ z°t¯�
¹v��¶�Z�Y�²§��º¬t¯��zº� ¶º] ²º�¹y�¹ uyM��¦º°³�~�º��

�ÈdsY�ª¯Z���Z·�¾¿Yº³Z³�©º°�¯�¶]Z�¯�zÀ°s�½{Z��µuZ¯M�ªoYzº¯
avº¯ ¶º] Y|ºkYêboYzdº�Y��¶¤Àº£u�avº¯ ¶º] ¶Àº«¹Y�ê�¶¤À£u�

½Zº¯u�yu�zºÀ°tc�~�º� �±uYu{y¹èåZºcèçb]º�y�¹ ¶ºkyu�
¾^º�³îåav¯�¶º] vº�yu�ëåZc�ìêzÀ°tc�yºcZ]º¨³Y�yu�¶¤À£u�
uºº]�av¯�¶]�¾³ZÀ¯�zÀ°tc�¹ ±uz§�¶º³Z#æå¹ ±uYu�­z���¶¤À£u�

z¸��yu�©º°�¯�±ºdº�Zc�±Zº³ bºt��¹ ¶¤Àº£u�¹u�¾º¿Z¸³�zºÀ°tc
u¹vºo ½Zº¯u�yu�±Z¸ º�Yèååav¯�¶º] ¶ºkyu�ëåZc�íå¶À³Zg�

b�z-�ayº��

±Z³�½v´]�¶d�]�¾.³º.#
Y ±Z³�i¹zs�{Y�v�]{>È^£�¶§�¾¿Z·�¾$À£�¶¬À�¹�¶]�¶¬�Z�È]��yº´c�

¶�ºº�Y�¹ ªºº¨«Y��ºº�ºc89uZºº�]Y�yu�±Zºº³ uººº] µvºº� ª¿zdºº�Y�
FPæå��æå�Yu�ayº��¶]�µv��²ÀÀ�c�½Z¯u�yu�¹ v��µuYu��z]�

v´]�¶d�]�¹ v��½v´]�¶d�]�uz��Zº¿uZ�]Y�Z]�½FPéå��æå��æå¶]�
yu�b«º¸��yº�´º¯½yYu�¶.³�z�¯��£º¯�yu�aZ�¿Z���·Z§�¹

vº� ­Zºl³Y��Àp¯�½Z¯u��±Z³�½v´º]¶dº�]�½Zº¯u�²¿zºc\º�Z´¯�
uYv�c�¶]�Z¯u�²¿Y�¶]�±vÀ�y�{Y�~��Z·�±Z³�¹ v��¶dsZ´�çåZc�èå

½Yz]�ª^£�{Y�¶§�µv��uZ¿�uZº�]Y�yu�¾º¿Z·�¶º�À§�ªºsYu�yu�¶º��£
·Z§¶��Y�z¿{�yu�¾-uº«M��89�v��¶d�Yx-�uº]�µv��µuYu�yYz£

½v´]�[yu�¾°Àº� Zº¿ ¹ ¾¨Àdº�È��½Zº·µzºÀ-�¶¬Àº�¹�¶º] ¹v��
¡ZºcY�½Zº¯u�yu�Zº·¶dº�]�µu¹vºp¯æîZºcçê¶kyu��½yYu�¶.³

v¿uzº-�~��¶¬�Z�È]�Z·�±Z³�¾º]Z¿{yY�±Zº¯{²À´#�®·�¹ bt��{Y
çé�éí¹ìçuº]�±M�{Y�v�]�b�Z���

¶À¸c½v´]�¶d�]�yu�µuZ d�Y�uyº¯�½Z·���º��
¶³ZsyZ§�{Y�¾¿Yº³Z³�aÇº�p¯�½Yz]�µuZ d�Y�uyºº¯ ½Zº·�º�º�

Z·���º���Yº³Y�¾�yz]�Z]�¹ µv��¶À¸c�±Z¸ �Y�®´^�¶¿Ç�¹u�®¬À����
{Y�ª¨�d¯�¶¿Ç�¶��®¬À��¹ ²¬ÀcY�¾¬��¹ µv��yYu�b¸k�²¬À�¹z��¾¬�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.1

.1
3.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
3-

20
 ]

 

                             3 / 13

https://dorl.net/dor/20.1001.1.24763594.1383.8.1.13.4
https://jstnar.iut.ac.ir/article-1-412-en.html


¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

æëå

yY�\�Z´¯�²¬À�¹z��¾¬��¹ ²¬ÀcY�¾º¬��¶º¿Ç�¹uv��¾]Z¿{�½Z·�¾-&¿¹
b�Y�z¿{�ayº��¶]��·¹&��²¿Y�yu�µuZ d�Y�uyº¯�½Z·�¶¿Ç�

Î�²À¿Z��¶dÀ�³Yu�Z]�²¬ÀcY�¾¬��ª¯Z��¶¿Ç�¹u�²¬ÀcY�¾º¬��/'3(�{Y�
½yZºlc��ºº³åçå¹Zçæíb¯Ztº� Zº]èåZ]�¶§�±¹z¨À¯�

¾]Z^o��¹y�¶º] ¶º¿Ç�¶º� ®¬Àº� vÀº«ºc�µZ.dº�u�{Y�µuZ dº�Y
] µv��¶À¸c�±Zd�¹v´·�yº�§�bsZ�uº�

Ï�µvºº� yYu�bº¸k�²¬À�¹zºº�¾º¬��®¬Àº��233�b¯Ztºº� ¶º]çå
¶§�±Yz¸c�¶´À�º��b§z��{Y�µvº� ¶Àº¸c�±¹zº¨À¯½Yz]uº^¸]�

¾ºsz]{Y�aZÀº�º�s�v´º³Z¯¹ ±v��µyZ��z]Yz]�yu�b¯¹Z¤¯�
¶¿Ç�¹u�²¬ÀcY�¾¬��Z]�¾-uyºs�²Àº#èå{Y�µuZ d�Y�Z]�¾³¹z¨À¯�

aZ³ZÀºº�¹|¿Y�¶ºº¿Z��Zºº] ©Èººo ±¹vºº] ¾ººW|k�¹u�\ºº�#
�ººº� bsZººº�±Zººº°«M�ª¨´ººº· b§z�µZ.dººº�u��ººº�ºc�¹

�6ROYHQWOHVV�ODPLQDWH�µv��¶¿Ç�¹u�¶À§zc�yºº�§�bsZº�
uº]�

Ð�ª¯Z��¶¿Ç�¶��®¬Àº��33�3(�3(�¹u�¹ ²¬À�¹z��¾¬��¶¿Ç�¦¿�
{Y�\Àczc�¶]�±M�²¬ÀcY�¾¬��¹ ²¬À�¹z��¾¬��¶§�²¬ÀcY�¾º¬��¶º¿Ç

½yZºlc��ºº³/êçå¹ ±Zd�]z��¦À]Zº� ¾º³Z�°§�bsZº�
åìê3RO�,5$1sZ��¹ ­Z¯Y�yv´]�bçåî3RO�,5$1�/+

®¬À��vÀ«ºc�µZ.d�u�{Y�µuZ d�Y�Z]�¹ µv��²À¯Pc�|¿z^c�bsZ�
vÀ«ºc�±Zd�¹v´·�yº�§�bsZ��¾]Z^o��¹y�¶º] ¶º¿Ç�¶º�

uºº] µvº���¶¿Ç�¶��²¿Y�b¯Zt���º°l¯�yuìå±¹z¨À¯�
uºº]�¶¬À�¹�¶]�½v´]�¶d�]�½Yz]�µuZ d�Y�uyºº¯ ½Zº·²cyZº§

yYu�²¬ÀºººcY�¾ººº¬��vÀ ººº� ½Z·xººº�Z§¹ µvººº� µv³Zººº�º��
v��µuYu��z]�z�³�uyº¯�ª¨��¹ µ{Yv³Y�¶]��Z·yZ°Àc�uz]yZ§

©¹vk�yu�Z¸³M�½yZ�dsY�­Z³�¹æµv��¶WYyY�b�Y�

uyM�½Z·�±º¯{M
Î�µuZ d�Y�uyº¯�uyM�aZ^À§zc�½zÀ-�µ{Yv³Y

©¹Yvdºº¯ ½Zºº·�¹y�Zºº] uyM�¾¿ZÀ°Àºº� aZÀºº�º�s$$&&
v��½zÀ-�µ{Yvº³Y�µyZ°���¹y�{Y�µuZ d�Y�Z]�b]º�y$æê�çé�

µyZ°ºº� [º�zºº¯ ²cººº¬-æå�èíµyZ°ºº� zdºº�§Zs��æå�í¹

�¹y�}Zºº�Yz]�²ÀXc¹zºº�æç�éë¶³ººº°³�¶Àºº«¹Y�±{¹�¶ºº¿Z��zºº]
½zÀ-�µ{Yv³Yv��é��

Ï�¾]¹z¨À¯�½Z·�±º¯{M
µyZ°���¹y�}Zº�Yz]�uyM�¶³ºº°³æå�éç�uYv�c�¾¬§��yZ°�

µyZ°���¹y�}Z�Yz]�½{Yº·�½Z·�[¹zº¨À¯ææ�éç�yZ°���
­zºº À¬§æê�éç°ºº� ¹�¹y�}Zºº�Yz]�zºº°t¯�¹ ¦�ºº§ �yZ

êå�éçuyYv³Zd�Y�$$&&b�z-�ayº���

Ð�zÀ°s�¾¨¿%º«ºWy�½Z·�±º¯{M
Yz-º´¿yZ�� aZÀ�º�s�¹ �Yz-º´¿yZ�� µZ.d�u� ��ºc� ¾

�¹y�}Z�Yz]çæ�êéuyYv³Zd�Y�$$&&b�z-�ayº���é��
±Yzd�´¿Y�µZ.d�u�{Y�zºÀ°s�½zº¿x���º�§�¾º�yz]�½Yzº]µyZ°�

éå�ææv��µuZ dº�Y��b�t³.d�u�µz^À«Z§�¾��§�b«Zo�½Yz]�µZ
v��½Y¶«º«�{Y�~��zÀ°s±v�z�£�¶]�½Y�¶³Yºd�Y�ayº��¶]FPç�

vº� µuYu�yYzº£ ±Yzdº�´¿Y�µZ.dº�u�¦.´º# ½¹y�²°��¦.´#
¶]�¶kºc�Z]�¹ µvÀ�§�ÇZº] ¶º] Yy�zºÀ°s��ÇZº] b°º� ¶º] b§zºo

v��®�y�µZ.d�u�¾´p´¯�zÀ°s�¾º��§�bº¯¹Z¤¯�½uº°��yºp¯
¯ ¹ ­z-�\º�o�zº] ¾º´p´¯¾¤�Y�yºp½¹y�zd¯�¾d³Z��\�o�z]

uº��¾¯��t�¯�µZ.d�u�ayZº#�{Y�v�]�¾��§�b¯¹Z¤¯�±º¯{M
éê�îå¹æèê¶¤À£u�v��­Zl³Y�

é�±Z³�bÀ À§�½Z·�±º¯{M
¾]¹z¨À¯��¾cZÀ]��¦Àd�«º³Z-yY�±º¯{M�ª¯Z���±Z³�¾ À§�½Z·�±º¯{M

¾]M�bÀ«Z���½zÀ-�µ{Yv³Y�¹�DZ�{Y�µuZ d�Y� Z]�b]º�y�v�yu�¹
·�¹yb�z-�­Zl³Y�¾¨¿|À��¹ ¾·Z.d�u��¾�o�½Z�

¾¿ZÀ°À��±º¯{M
�«Y�b]º�y�v�yu�½zÀ-�µ{Yv³Y�
M ²¿Y{uyYv³Zd�Y�}Z�Y�z]� ¶¬oz¯¹u� yu�±º¯$$&&µyZ°�� ¶]�
æê�ééz¿{� ©º¯z�� {Y�¦�s� µuZ¯� v�yu� ¹ b�z-�ayº��

v¿uz-�¶^�Zp¯�

@Î>[
]\P u ¦�s�µuZ¯�v�yu

[�¶³º°³�±{¹{Y�ª^£�v��¦�s�±Yº·��z�¯�yu�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.1

.1
3.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
3-

20
 ]

 

                             4 / 13

https://dorl.net/dor/20.1001.1.24763594.1383.8.1.13.4
https://jstnar.iut.ac.ir/article-1-412-en.html


�¹y�¾�yz]±ºd�Zc�±Z³�½v´]�¶d�]�¶´À¸]�½Z·

æëæ

©¹vkæ�b�z¸��ë½v´]�¶d�]�yZ°Àc�
Z·yZ°Àc�½yZ�dsY�­Z³ ½v´]�¶d�]��¹y ¶¿Ç��º³ ¶¿Ç�µyZ°�

3�3 ¦Àd�È��Z]
3�& ¦Àd�È��¹ ²cyZ§�{Y�µuZ d�Y�Z] ¶¿Ç�¹u�²¬ÀcY�¾¬�èå¾³¹z¨À¯� Î

&�3 ¦Àd�È��Z] ç

&�& ¹ ²cyZ§�{Y�µuZ d�Y�Z]��Èd¦À
®¬À�²¬À�¹z��¾¬��¹ ²¬ÀcY�¾¬��¶¿Ç�¶�

�33�3(�3(��ìå±¹z¨À¯�

2�3 ¦Àd�È��Z] è

2�& ¦Àd�È��¹ ²cyZ§�{Y�µuZ d�Y�Z]
µv��yYu�b¸k�²¬À�¹z��¾¬�¹�²¬ÀcY�¾¬��¶¿Ç¹u

233�3(���ëå±¹z¨À¯��

\�Yº·�yu�±v��¦�s�{Y�v�]�¶³º°³�±{¹
]�uµvººº� uyM�¶³ºººº°³�yu�¦ººº�s�µuZººº¯ vººº�y�vººº�yu

b]º�yºæåå�

[�¾]M�bÀ«Z���½zÀ-�µ{Yv³Y��DZ�±Z³�
�l´��µZ.d�u��º�ºc�±ºº¯{M�²º¿YDZ�©v¯5RWURQLF�3$����

vº� ­Zºl³Y�b�t³±Z³�{Y�¾�t�¯�±{¹��{Y�v�]�¹ µv��²¿{ºc�
²¿Y��b�z-�yYzº£ µZ.dº�u��ºº�t¯�¶º� p¯�yu��±uzº§ uzºs

Y ½Y�¶º� p¯�ª¯Zº� µZ.dº�uyYz£�½Y�¶¨´��±M�½ÇZº] yu�¶º§ bº�
[M�¹ ¶d�zº-çê±M�µyYvk�{Y�Z¯u�²d�Yu�¶.³ b]Zg�½Yzº] ¶ºkyu�
v´§�¾¯�yº^º��±uz§�²�¹y�¹ ¶� p¯�yu�¶³º°³�±uYu�yYz£�{Y�v�]

z·Z��¾«ZdÀl¿u�ayº��¶] ¶º� p¯�½Zº¯u�¾º]M�bÀº«Z���µZ.dº�u
uºº�¾º¯�±v��b]Zg�{Y�v�]�µZ.d�u�½¹y�uv��DZµv��µv³Yºs�

v¿uz-�b^g¹�

ê�±Z³�¾¨¿%º«ºÀ]¹z¨À¯�½Z·�±º¯{M�
{¹zd�§u�ºdÀcº��b�§��Àp¯�{Y�µuZ d�Y�Z]�¦�§��yZ°��ª¯Z�

yZ-M�3'$�uº]��yu� ±uz§� ªo� ¹ ¶³º°³�½{Z��µuZ¯M� {Y� v�]
µv´´§�¢À£y�©º¬p¯�¶³ºd���[M�µuYu�b�§�¾p���ayº��¶]

v��½Z¯u�yu�½yYx-�¶³Zt¯z-�{Y�v�]çç�çê¶kyu��Zc�êy�{¹
v��­Zl³Y�Z·�¦�§��yZ°��±º¯{M�²¿Y½Yz]uyM�¹¶¬�Z�È]�±Z³�

�bt��{Y�~�çé�éí¹ìçb�z-�­Zl³Y�bt��{Y�~��b�Z���
�¹y� ¢^�� ±º¯{M� ²¿Y$$&&µyZ°�� ¶]�êå�éçayº��

b�z-�é��

ë�±Z³�¾¨¿|À��½Z·�±º¯{M�
¾cZÀ]�¾]Z¿{yY

b�c� {Y� µuZ d�Y� Z]� ¹ ±Yzd�´¿Y� µZ.d�u� ¶¬À�¹� ¶]� ±º¯{M� ²¿Y
¾�z]�b¯¹Z¤¯�3XQFWXUH�WHVW�v��­Zl³Y��½Y�¶³Yºd�Y�v³¹Z§�¦¿

ª¨��3UREH�z�£�Z]�çì�æ¹ v��\�³�µZ.d�u�½¹y�zd¯�¾d³Z��
v��µz^À«Z§�µZ.d�u�~����~À«º§���ºc�b¯Zt��²ÀÀ�c�{Y�v�]

±uz§�²�¹y�Z]�¹ �¶d�z-�yYz£�µZ.d�u�½¹y��º�t¯�µZ.¿Zk�yu
u ¹ µuz§�wº ³�±Z³�ªsYu�¶]��¹z�� �µZ.d�uµZ.d��±Y|À¯�¾´p´¯�

uYu�±Z�³� Yy�±Z³�¶]��¹z��wº ³�½Yz]�{ZÀ³�uyº¯�½¹zÀ³�¶]�~��
v��¾]Z¿{yY��¾cZÀ]�±Y|À¯�z¿{�©º¯z��¦°§�

@Ï>'7
)6 S 

6��¾�z]��´c�zh§Yvo��]z¯�zd¯�¾d³Z��z]�­z-�
'��v³¹Z§�z�£�zd¯�¾d³Z��
)��µv��©Z°�Y�½¹zÀ³�­z-�
7��¶³º°³�b¯Zt��zd¯�¾d³Z��

~��¶¬�Z�È]��¶¬oz¯�¶��yu�±ºd�Zc�±Z³�¾cZÀ]�¾]Z¿{yY��²À´#�®·
bt�� {Yçé�éí¹ìç�bt�� {Y�~��b�Z��½Yz]Z·�±Z³�½

v��­Zl³Y��½v´]�¶d�]��¬dt¯�½Z·yZ°Àc�

ì�±Z³�¾�o�¾]Z¿{yY�
vº�]¶]�¶³Y{¹y��¾¨Àd�È��½Z·�¶�À§�yu�Z·�±Zº³ ±uYu�yYzº£ {Y�yº�

¾�o�z�³�{Y�Z¸³M�bÀ À§�¹ µv��½yYuz]�¶³º°³�Z·�±Zº³ {Y�¾�uZº�c
vº� ¾º]Z¿{yY�¦º¿ {Y�¾º]Z¿{yY�½Yzº]¾ À�ºc�½Zº·µ%Y¹�½zº�

¾]Z¿{yY�©¹vk�}Zº�Yz]{Y�Z·�±Z³�½v��µuZ d�Y�¾³Yz¿Y�¾d´���yu

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.1

.1
3.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
3-

20
 ]

 

                             5 / 13

https://dorl.net/dor/20.1001.1.24763594.1383.8.1.13.4
https://jstnar.iut.ac.ir/article-1-412-en.html


¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

æëç

b°�£�²º¿YæåZc�æê{Y�z ³�¾�Z´�yZ§�¹ ¾�Z´�yZ§�±Z¿ºl�³Yu
b�À¬³Z��±Yº´��¶]�¾º¿Yx���¿Z´º� ­ºº¬��µ¹zº- vÀcZº�Y�¹ vº�yY
�±Zºº³ ½zºº·Z��ª¨ºº� ¹ ­zºº� b ºº� bºº ·�¹ v³vºº� [Ztdºº³Y
¹ ¾§º���²¿z¿{�n���½Z·�¾-&¿¹�¹ ¾³Z£º��n�º� ½Zº·¾º-&¿¹
uyº¯�®���¹ z����±v¿ºk�bÀ¬]Z£��b�Z]�¾¯z³�¹ ¾d ���ªt¬tc

¹Yu�{Y�¹ ¶d�zº- yYzº£ ¾º�yz]bÀ«º^¤¯�}Z�Yz]�v��¶d�Yºs�±Yy
v´·v]�{ZÀd¯Y�Z·�¶³º°³�¶]�¾¬§�µuYu�¾�t�¯�\¿z��b ��z·�¶]

v¿uz-�¶^�Zp¯�z¿{�©º¯z��{Y�±Z³�¾¿Z¸³�{ZÀd¯Y�~����v��

@Ð>¦¦ *
�*�3�

4

4��¾¿Z¸³�{ZÀd¯Y
*��¾]Z¿{yY�\¿z�
3��±º¯{M�¾-&¿¹�j¿Zd³
í�j¿Zd³�ªÀ¬pc�½yZ¯M��¹y�

¾¨¿�±Z³�½v´]�¶d�]��º³�¹u�ª¯Z��Z·yZ°Àc�Z·��¿Z¯{M {Y�¾º¨¿�yu
�Àp¯�½Z¯u�¶]�±Zº³ ½Zº¯u�±vÀº�y�{Y�vº�]�çåZc�çê¶kyu��¹

uº]�­z-�±Z³�{º´·�¶§�¾d«Zo�yu�½v´º]¶dº�]�½zº.¿u�ÑÒZc�ÒÍ¶kyu��
Zc�±Z³�¾ À§�aZÀ�º�s�¾]Z¿{yY�¹ìç{Y�~��b�Z��uº]�bt��

yu½Yz]�\�Z´¯�½Z·z°À¬��¾�yz]� yº�´¯�¶]�z.¿u��¿Z¯{M
¹ b¯Zt��Z]�¾¨Àd�È��¶¿Ç�v´#�¶�¿Z¤¯�{Y�v�]��±Z³�½v´]�¶d�]

©¹vk�¢]Z�¯�z�³�uyº¯�½Z·yZ°Àc���¬dt¯��Yº³Yæµv��[Ztd³Y�
¹ ²cyZ§�Z]�½v´]�¶d�]� �n���¶��Z]�¾¨Àd�È��¶¿Ç�µ¹z-�²¿Y�yu

²cyZ§�±¹v]¹½yYu�¶.³uyº¯�bt��{Y�~��{¹y�yZ¸#�Zc�Z·�¶d�]�
yu�±º¯{M�²¿Y��b�z-�yYz£�¾]Z¿{yYèv��­Zl³Y�yYz¨c��¹ ¶¿|lc

mz��[º#yZ#� yu�ª¿yºd§Z���¿Z¯{M�ayº�� ¶]�j¿Zd³�ªÀ¬pc
{Y��Z·�²À.³ZÀ¯�¶�¿Z¤¯�½Yz]�¹ v��­Zl³Y�¾�uZ�c�ª¯Z§�½Z·�¥º¬]

v��µuZ d�Y�²¨³Yu�½Y�¶´¯Yu�v´#�±º¯{M�

¿Zd³fp]�¹ j
©¹vkç°À��½Z·�±º¯{M�j¿Zd³�ÀµuZ d�Y�uyº¯�uyM�¾]¹z¨À¯�¹ ¾¿Z
©¹vkè¹ézÀ°s�¾¨¿%º«ºWy�½Z·�±º¯{M�{Y�ª�Zo�j¿Zd³�½Yz]

�Àc�uyMíåå²¿Y�yu�µuZ d�Y�uyº¯��·¹&�v·u�¾¯�±Z�³�Yy��

²¿Y� yu¢À¤pc�b�t³aZ¤À¤pc�¾�yz]� ¹ ¾l´�z�³� Z]�
uZ�]Y� �µv�� ­Zl³YFPæå��FPæå£ ½Yz]�z�³� yu� ±Z³�aZ��

v�� ¶d�z-�­Z.´·� yu�±Z³�¾¿Z¯u�a¹Z d¯��¿Yz�� ¹u�±M� {Y�v�]
b�z-�yYz£�¶�¿Z¤¯�¹ ¾�yz]�uyº¯� �½v´]�¶d�]�yu�yº�´¯�²¿v]

u¹vo�½Z¯u�Z]�±Z³�µ¹z-�¦¿êå�éê¹ ��Yu�ayº��¶] ¹ ¶kyu�
¡ZcY� ½Z¯u� Zc� µv�� uz�� ±Z³� z.¿u� µ¹z-�çåZc�çê¶kyu��

¹u�²¿Y��v��½v´]�¶d�]�b]º�y�v�yu�aZÀ�º�s�z�³�{Y�µ¹z-
yYz£� ¶�¿Z¤¯� uyº¯�¾]¹z¨À¯�±º¯{M� ¹ ¾¿Z¸³� {ZÀd¯Y� �¾cZÀ]� {ZÀd¯Y

j¿Zd³��b�z-µv¯M�b�u�¶]©¹vk�yuêv��¶WYyY��
©¹vk�yu�µv��¶WYyY�j¿Zd³�¾�yz]� Z]ê¶§�uº��¾¯�µv·Z�¯�

µv¯M�b�u�¶]�j¿Zd³� yu� Z·yZ°Àc� {Y� µ¹z-�²¿Y�²À]{Y½Z·�±º¯{M�
]º�y�v�yu©Z°doY�n���yu�¾cZÀ]�±Y|À¯�¹ bæa¹Z c�v�yu�

²À]�¦�§�v�y�¾�yz]�{Y�ª�Zo�j¿Zd³�¹ ¶d�Yu�uºk¹�yYu�¾´�¯
©Z°doY�n���yu�yZ°Àc�¹u�²¿Yêb�Y�yYu�¾´�¯�a¹Z c�v�yu��

²À´#�®·½v´]�¶d�]� �Yu�ayº�� ¶]� ±Z³� z-Y� ¶§� v���t�¯�
yu�½zcyZ¨�M� yº�� ¶]�±M�¾¯z³�±Y|À¯� ¹ b]º�y�v�yu� �uº�

©º�é{¹y�½yYu�¶.³Y ½Z¯u�yu�µv��½v´]�¶d�]�±Z³�¶]�b^�³�c¡Z
�¿Yz���±Z³�n���yu�b]º�y�±v���°k�ªÀ«u�¶]�¾«¹�µuº]�zd�À]
¾¬Às�±Z¯{�yu�±Z³�¹ µv��®·Yz��Z·�¦�§�yº��Y�±v��©Z���½Yz]

µZcº§zc�>Z^¿z¤cè{¹y��v]Z¿�¾¯��zd�-��¿z��¹ µu{�¦�§��²¿Yz]Z´]
½v´]�¶d�]� �º³� ¾]Z¿{yY� ½Yz]½Yz]��Àp¯� ½Z¯u� ¶]�¦¿u|³� ½Z¯u

v��µuZ d�Y�½v´]�¶d�]�©¹vk�yu�uyº¯�²¿Y�j¿Zd³�Ób�Y�µv��¶WYyY��
]�£º¯�yu�±M�½Z¯u�¹ ±Z³�uZ�]Y�Z]��Z^cyY�yu�®À°�c�wZtcY�{Y�v�

�º³�z�³�{Y�a¹Z d¯�½Z·�¶¿Ç�¾�yz]�±º¯{M�¶]�b^�³��½v´]�¶d�]
À�º�s�� o�¹ ½yZ-v³Z¯�z°��±uz]�ÇZ]�½Yz]��b¯Zt��¹aZ

v��­Yv£Y�±M�yYu�b¸k�²¬À�¹z��¾¬��¶¿Ç�¹u�¾¨Àd�È��½Z·�®¬À�
²¬ÀcY�¾¬��¹ µv��233�3(�b¯Zt�� Z]ëå¶��®¬À�� �±¹z¨À¯�

²¬À�¹z��¾¬�� ¹ ²¬ÀcY� ¾¬�� ¶¿Ç�33�3(�3(�b¯Zt�� Z]�ìå
¶¿Ç�¹u�²¬ÀcY�¾¬��¹ ±¹z¨À¯èå[Ztd³Y�½v´]�¶d�]�½Yz]�¾³¹z¨À¯�

¶]� ²cyZ§� {Y� µuZ d�Y� zgY� ¹ µv�²¿Y� yu� |À³�¦Àd�È�� µYz°·�
¶�¿Z¤¯�±Z³�¾ À§�½Z·�¾-&¿¹�z]�±M�zÀgPc�¹ Z·�¦Àd�È�v��

¯{M�yuº] ¶]�½z¿x�wº ³�½zÀ-�µ{Yv³Y�±ºº¿Ç�[M�yZtºZ·�¶�¹u�

 [
 D

O
R

: 2
0.

10
01

.1
.2

47
63

59
4.

13
83

.8
.1

.1
3.

4 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 js

tn
ar

.iu
t.a

c.
ir

 o
n 

20
24

-0
3-

20
 ]

 

                             6 / 13

https://dorl.net/dor/20.1001.1.24763594.1383.8.1.13.4
https://jstnar.iut.ac.ir/article-1-412-en.html


�¹y�¾�yz]±ºd�Zc�±Z³�½v´]�¶d�]�¶´À¸]�½Z·

æëè

©¹vkç�±º¯{M�j¿Zd³uyM�¾]¹z¨À¯¹�¾¿ZÀ°À��½Z·
¾¬§��yZ°��¾´¬§
­z-�yu�

­z À¬§
�yu�¾´¬§

­z-�
ªÀ�Z]

z°t¯�¹ ¦�§
�¾´¬§z·yu

­z-�

[º�z¯�²cº¬-
�v�yu�

²ÀXc¹z�
�v�yu�

zd�§Zs
�v�yu�

b]º�y
�v�yu�

�Àc�uyMíåå

æåé
ç æåç å æåå ì�èí ê�æç í�å çê�î

©¹vkè�µuZ d�Y�uyº¯�uyM�¾�Yz-º´¿yZ��±º¯{M�j¿Zd³�¶�Ès�
9½zd°¿yº«Y¹ æå( '�¶¤À£u� &'��¶¤À£u� �&¶¤À£u�� %�¶¤À£u� $��v�yu�

êì ëå æç í ç é ë�ëè
[M�[xk�v�yu :DWHU�DEVRUSWLRQ����� �$�

%��'RXJK�GHYHORSPHQW� �PLQ���zÀ°s�ª¯Z¨c
&��$UULYDO�WLPH� �PLQ�����zÀ°s�±vÀ�y�±Z¯{

&'��6WDELOLW\� �PLQ���zÀ°s�aZ^g
'HSDUWXUH�WLPH�� �PLQ�����'{¾´p´¯�{Y�i¹zs�±Z¯

'HJUHH�RI�VRIWHQLQJ�DIWHU����PLQXWHV��)��8�����( æå
9�9DORULPHWHU�YDOXH�

©¹vké�µuZ d�Y�uyº¯�uyM�½z¿x����§�j¿Zd³�
æèê¶¤À£u� îå¶¤À£u� éê¶¤À£u� ½z¿x����§�aZÀ�º�s
è�êíë í�êæé é�éåå D�zh§Yvo¶]�b¯¹Z¤¯zÀ°s���§�­z-�

æéê æéç æéç E�zÀ°s�½z¿x����§�bÀ¬]Z£�zd¯�¾¬À¯�
åé�é ëç�è íç�ç ¾^�³�uv��D�E�

©¹vkê�z¨À¯�¹ ¾¿ZÀ°À�º¨¿|À��aZÀ�º�s�z]�±M�zÀgPc�¹ ½v´]�¶d�]��¹y�¹u�~³Z¿yY¹�¶¿|lc�j¿Zd³�¹©º��yu�±Z³�¾]é½yYu�¶.³�{¹y�
¾¿Z¸³�{ZÀd¯Y ¾]¹z¨À¯�±º¯{M

¹̧
·

©̈
§

JU
FIX

¾cZÀ]�{ZÀd¯Y
¹̧
·

©̈
§

�FP
JU

b]º�y�v�yu ½uY{M�¶kyu zÀÀ�c��]Z´¯

ååç�å 
çê�êë 
åë�æììéíîå êìì�å æ ¥º¬]
åååç�å 
çê�æê 

êë�ééæêçê 

íìç�èè æ yZ°Àc�¶d�]�½Z¯u½v´]�



íçî�æ 

ìê�éçëí 
çç�ææíêççé ìçç�æ è ±Z¯{


êìç�å ìê�æëí èî�ççèíêé ææí�å è ±Z¯{�Z¯u

ååì�å ëìí�çì éî�æíåêîé îëì�æ ì Z�s

¹

��©Z°doY�n���yu�yYu�¾´�¯�\Àczc�¶]ê¹æv�yu�
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¾�À^���]Z´¯�¹ ½{y¹Z�§�±º´��¹ ­º¬��©Z�®d�·��µyZ°�©¹Y��yZ¸]æèíÐ

æëé

©¹vkë�©º��yu�½v´]�¶d�]�­Z.´·�yu�±Z³�½Z¯u�¹u�²À.³ZÀ¯�¶�¿Z¤¯�j¿Zd³�ìç½yYu�¶.³�b�Z��
¾]¹z¨À¯�±º¯{M¹̧

·
©̈
§

JU
FIX ¾¿Z¸³�{ZÀd¯Y ZÀ]�±º¯{M¾c¹̧

·
©̈
§

�FP
JU b]º�y�v�yu yZ°Àc

Eæê Dåé�è Dè�çíëå Eçê�çç ½Z¯u�yu�½v´]�¶d�]qçå�çê
Dçê�çæ Dè Eé�æíåî Dæë�çê ½Z¯u�yu�½v´]�¶d�]qéê�êå

©Z°doY�n���yu�yYu�¾´�¯��ÈdsY�½YyYu�¥zd�¯�zÀ���¹zo�½YyYu�uYv�Yê�v´d�·�

©¹vkì�±Z¯{�²À.³ZÀ¯�¶�¿Z¤¯³ ½Z·½v´]�¶d�]��¹y¹u�yu�½yYu�¶.
¾]¹z¨À¯�±º¯{M�z·�yu�¶´-z��uYv�c

¶³º°³�­z-�
¾¿Z¸³�{ZÀd¯Y ¾·Z.d�u�¾cZÀ]�±º¯{M

�¾d³Z��z]�­z-�]z¯�zd¯�
b]º�y��� ½yYu�¶.³�±Z¯{

éåF Dëê�è Fæëìî Dêê�çê bt��{Y�~��¶¬�Z�È]
Eçì Eèê�è FEçæêí Díë�çè çéb�Z��
Eê Fëé�ç EDçêéî Déí�çè éíb�Z��
Få Géê�ç Dçîêç Dîí�çç ìçb�Z��

©Z°doY�n���yu�yYu�¾´�¯��ÈdsY�½YyYu�¥zd�¯zÀ���¹zo�½YyYu�uYv�Yê�v´d�·�

\§zº¯ ®¬Àº��33�3(�3(�¹�233�3(�¶]�½z¿x�wº ³�zº�³�{Y�
¹u�®¬À��[M�yZt]�¶]�½z¿x�Z³wº ³�¾º«¹�±Zº�¨¿�>Z^¿zº¤c�b]ºº�y

¹ µv��yYu�bº¸k�²¬À�¹zº�¾º¬��¶º¿Ç¶��®¬À��¶]�b^�³�²¬ÀcY�¾¬�
uº]�zd�À]�¶¿Ç�[M�yZt]�¶]�½z¿x�wº ³�²¿zd�À]�¶¿Ç¹u�²¬ÀcY�¾¬�

bº�Yu�Yy�ê��©¹vºkíj¿Zd³�µv¯M�b�u�¶]~³Z¿yY¹�¶¿|lc�{Y�
±Z�³�Yy�½v´]�¶d�]��º³�¹u�Zº] µYzº°·�¶º¿Ç��ºº³ ¶º� {Y�µuZ dº�Y

v·u�¾º¯�yu�µv��¶WYyY�j¿Zd³�¾�yz]²¿Y¶§�v·u�¾¯�±Z�³�©¹vk
yº��¶]�±Z³�b]º�y�v�yu�z]��¬dt¯�½Z·�¦Àdº�È��{Y�µuZ dº�Y

½yYu�¾º´�¯��ÍÎ�Í3��yu�²cyZ§�{Y�µuZ d�Y�¾«¹�b�Y�µuº]�zgR¯�
b�Y�¶d�Yv³�yYu�¾´�¯�zgY�¦Àd�È��¶§�uº��¾¯�µv·Z�¯�²À´#�®·

½Zº·±Zº¯{ ²Àº]½yYu�¶º.³n���yu�b]º�y�v�yu��·Z§��|ºÀ³�
©Z°dºoYæ¹ µuºº] yYu�¾º´�¯�vº�yu�¾º«yZºgM{Y�µuZ d�Y�ª]Z¤dº¯

©º��yu�½v´]�¶d�]��º³�¹u�Z]��¬dt¯�½Zº·¦Àdº�È�ìçb�Z��
½yYu�¶º.³vº³yYv³�yYu�¾º´�¯��ÈdºsY��¾º�yz]�Zº]ª¨º�Î¹ç¹

²Àº.³ZÀ¯�¶º�¿Z¤¯�©¹vºk�©¹vºkî�µv¿u²¿zd�À]�¶§�uº��¾¯�
©ººº� yu�½v´ºº]¶dºº�]��ººº³ ¹u�yu�b]ººº�y��ºº oìçb�Zºº�

½yYu�¶ºº.³µuZ dºº�Y�¶ºº] �º]zºº¯ �²¬À�¹zºº�¾ºº¬� ¶ºº¿Ç ¹u�®¬Àºº� {Y�

²¬ÀcY�¾¬��¹ µv��yYu�b¸k�233�3(�b�Y�µuº]��±M�a¹Z c�¾«¹
¶¿Ç�¶��®¬À��Z]�33�3(�3(�©Z°doY�n���yu�êyYu�¾´�¯�v�yu�

¦Àdº�È���ºº³ ¹u�²º¿Y�{Y�µuZ dº�Y��bº�À³]¶¿Ç�¹u�²¬ÀcY�¾¬��Z
yYu�¾º´�¯��ÈdºsY�½YyYubº�Y�ÍÎ�Í3���²Àº´#�®º·Z]�¾�yz]�

©¹vºkÎÍ²À.³ZÀ¯�¶�¿Z¤¯�Z·�²cyZ§�{Y�µuZ d�Y�¶§�v·u�¾¯�±Z�³�
©ºº� yu�¦Àdº�È���ºº³ ¶º� yuìçb�Z��½yYu�¶.³aYzÀÀ�c��

v´§�¾°³�uZl¿Y�b]º�y�v�yu�b�Y�yu�½yYu�¾º´�¯�b�u�¶] j¿Zd³
YyYº�¯Z§���ºc�µv¯M�b�u�¶] j¿Zd³�¶]Z�¯�±ºº¯{M�²º¿Y�yu�µvº¯M

�æå��Zº§Z¿Z#¹{��Õ�Yºº�cZ¨³¹�¹�æÔ�bº�Y�{Y�ª�Zo�j¿Zdº³
¾]M�bÀ«Z���±º¯{M�DZ�¹u�¹ ¦Àd�È���º³�¶��yu�yYz¨c�¹u�yu�

©º��yu�½v´]�¶d�]��ºº³ìçb�Z��½yYu�¶.³©¹vk�yu�æç¶WYyY�
bº�Y�µvº��±Y|À¯�²¿zd�À]�¶§�uº��¾¯�µv·Z�¯�j¿Zd³�¾�yz]�Zº]

¶ºº¿Ç ¶ºº� ®¬Àºº� Zºº] ½v´ºº]¶dºº�]�±Zºº¯{ ¶ºº] �º]zºº¯ ¾ºº]M bÀºº«Z��
�33�3(�3(�dº�Y�¹ µuºº]²cyZ§�{Y�µuZ �±Y|À¯�yu�¾³Yv´#�zÀÀ�c�

½Z·�¦Àd�È��Z]�½v´]�¶d�]�¶º] b^º�³�¾º]M�bÀº«Z��²cyZ§�±¹v]
v´dº�Yv³�Z]�½v´]�¶d�]�¶]��º]zº¯ �¾º]M�bÀº«Z���±Y|ºÀ¯�²¿zºd°§

b¯Zt��Z]�¶¿Ç�¹u�²¬ÀcY�¾¬�èåb�Y�±¹z¨À¯��
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�¹y�¾�yz]±ºd�Zc�±Z³�½v´]�¶d�]�¶´À¸]�½Z·

æëê

©¹vkí�¦Àd�È���º³�¶�yu�±Z³��¬dt¯�aZÀ�º�s�~³Z¿yY¹�¶¿|lc�j¿Zd³�©º��yu�²cyZ§�{Y�µuZ d�Y�¹é½yYu�¶.³�{¹y�
aZ�]z¯�²À.³ZÀ¯

¾]¹z¨À¯�±º¯{M
�¦�§�

¾cZÀ]�{ZÀd¯Y ¾¿Z¸³�{ZÀd¯Y ¾cZÀ]�±º¯{M
�¾·Z.d�u�

½zÀ-�µ{Yv³Y�±º¯{M
b]º�y�v�yu

¶kyu
½uY{M zÀÀ�c��]Z´¯



æçê�æ æîë�å 

èíë�å 

ìë�æíçîçíè çæë�æ ç ¥º¬]


åí�ç 
èéî�å åê�å 

ìç�æéçæíëç 

åîé�æç ç ¦Àd�È���º³

åíî�å åîî�å ååè�å èî�îè åíè�æ æ ²cyZ§�{Y�µuZ d�Y
èíî�æë 

åíê�í 

êíê�è 

ææ�êèêìëèå 

íéé�êì è ½yYu�¶.³�±Z¯{
åéæ�å

åæè�å åçì�å êê�éëëêì èëê�ê ç yu�¦Àd�È���º³
²cyZ§�{Y�µuZ d�Y

éì�å
åçë�å ååì�å ëíê�ææìíí èæí�å è Z d�Yyu�²cyZ§�{Y�µu

±Z¯{³½yYu�¶.
æëî�å


åéè�å åéê�å 

ëæ�çéææåé íîè�æ ë yu�¦Àd�È���º³
½yYu�¶.³�±Z¯{

æì�å
åèç�å åæí�å ìé�ëîìîæ èæì�å ë yu�¦Àd�È���º³

±Z¯{�yu�²cyZ§
æîç�å íëå�å åéç�å çè�êèêçé çëè�ç éë Z�s


¹

�yu�¦¿�¹ j´��½yZ¯M�n���yu�yYu�¾´�¯�\Àczc�¶]�v�

±uº]� zd°§� ªÀ«u� ¶]� ¾]M� bÀ«Z��� ±Y|À¯� yu� uºkº¯� a¹Z c
²¬ÀcY�¾¬��®¬À��¶]�b^�³�[M� yZt]�¶]�b^�³� Z·�¶¿Ç�½z¿x��wº ³�

¶¿Ç�¹uèåb�Y�¾³¹z¨À¯��

±º¯{M� yu�¾�yz]� uyº¯�½Z·�¾-&¿¹�~³Z¿yY¹� ¶¿|lc�j¿Zd³
©¹vk�yu�¾cZÀ]íb�Y�µv��¶WYyY��yu�µv��¶WYyY�j¿Zd³�¾�yz]�Z]

²¿Y©¹vk�¿u�a¹Z d¯�½Z·�¦Àd�È�� {Y� µuZ d�Y� ¶§� uº��¾¯� µv
©Z°doY�n���yu�yYu�¾´�¯�a¹Z cæ{Y�µuZ d�Y�¾«¹�¶d�Yu�v�yu�

©º�� yu�¦Àd�È�� �º³� ¶�� yu�²cyZ§ìçb�Z��½yYu�¶.³zgY
yYu�¾´�¯½b�Y�µuz¨³�uZl¿Y�¾cZÀ]�z�³�{Y�±Z³�aZÀ�º�s�z]��

µuZ d�Y�uyº¯�½Z·�²cyZ§�¶§�²¿Y�ªÀ«u�¶]¹u�yu���x�Z§�Z]��z��
uº]�µv��µv³Z�º��yYu�²¬ÀcY�¾¬��©º��yu�ìçb�Z��½yYu�¶.³yu��

©Z°dºoY�n�º� yu�Zº·½v´º]¶dº�] ­Zº°cæ½Z·{¹y�²À]�vº�yu�
½yYu�¶º.³bº�Y�¶dº�Yu�uººk¹�½yYu�¾º´�¯�a¹Zº c��Z]�²À´#�®·

©¹vk�j¿Zdº³ ¾º�yz]î¿u¹u�²¬ÀcY�¾¬��{Y�µuZ d�Y�¶§�uº��¾¯�µv
b¯Zt��Zº] ¶º¿Çèå¶]�b^�³�ÇZ]�½z¿x�wº ³�ªÀ«u�¶]��±¹z¨À¯�

±Z³�¾cZÀ]�b�z��±uz]�ÇZ]�yu�½zÀ-�®º�# yºº� ¶º] �[M�yZºt]
bº�Y�zºgR¯�yYu�b¸k�²¬À�¹z��¾¬��¶¿Ç�yu�¾cZÀ]�±Y|À¯�²¿zºd°§�

²¬ÀcY�¾º¬��¹ µvº��233�3(�¦Àd�È��²¿Y�{Y�µuZ d�Y�¾«¹�µuº]�
¶¿Ç�¶��®¬À��¶]�b^�³�33�3(�3(�´�¯�a¹Z c�v´d�Yv³�½yYu�¾�

Z·�¶³º°³�¾¨Àd�«º³Z-yY�±ºº¯{M�j¿Zdº³ ¾º�yz]�yu�vkY©¹î¹
ÎÎ�©ºº� yu�ìçb�Zº�½yYu�¶º.³{Y�µuZ d�Y�¶§�v���t�¯�

©ºº� yu��¬dºt¯�½Zº·¦Àdº�È�avº¯ ²º¿Y�¹y�¹u�zºº· yu
d�]º���yu�½v´]�¶º©Z°doY�nê�¯�a¹Z c�v�yu�º¹ ¶d�Yu�yYu�¾´

Zº·±Zº³ ¶³ºº°³�²¿zºd¸]½½v´]�¶dº�]�²¬À�¹z��¾¬��¶¿Ç�¹u�Z]�µv�
²¬ÀºcY�¾º¬��¹ µvº� yYu�bº¸k�233�3(�b�Y��¿u¶]�uº��¾¯�µv

 o�ªÀ«uº�y�v�yu��º§ ¾cZÀ]�b�z���b]ººµv��v´¹¶lÀd³�yu
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