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ÎÐÕÍ °º¿z¸���Î ¨°Z°���ÏÍ ¾Z���¾È¤d�¦ ÎÎÓ
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ÎÐÕÍ °º¿z¸���Î ¨°Z°���ÏÍ ¾Z���¾È¤d�¦ÎÎÔ
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ÎÐÕÍ °º¿z¸���Î ¨°Z°���ÏÍ ¾Z���¾È¤d�¦ÎÎÖ
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ÎÐÕÍ °º¿z¸���Î ¨°Z°���ÏÍ ¾Z���¾È¤d�¦ ÎÏÍ
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b�®�¶]�À¡��¬dt¯�¶Z¤³�°®�¾´p´¯�ÄZ´p³¦�À¦|À¯��\Àczc�²¿¦�¶]
°®�Â�Ä±zº¯ ¾´p´¯�±¦�Ä¦�¶³º°³�vÀ³¦ºc�¾¯��Õ��ª¨��°®��v¿¡�¾¯

�vÀ´À^]�¦°�À¡�ÄZ´p³¦��]Zc��Ö��ª¨�

`´Àº�À]�`º�¤³�Â�vºº³°¦®�z ��¢d�¯�¶§�¾�Z¤³��Z´p³¦��]Zc�°®
zº�³�°®�¾º´p´¯�|Àºc ÄZº· ¶º�º-�À¦ººº´��¶]�¦°�v´d�·�¾��º¯
>Zºº^¿z¤c�¾¿Z·�Z´p³¦��b�°®�®¬£�z��Â®�Z]�z�Z´d¯�¶Z¤³��®¿zÀ-�¾¯

�v³°¦®�~¨��b¸k�°®�¾«Â�ÄÂZ�¯
¾ºº°¬£��®À´§�¾¯��¿z�c�¦°�b�°®�®¬£�ÀZ¨¯ ¦¿�Ä°Z-±Z�

��¶§�b�¦�°Z-±Z�
�v´�Z]�~¨��b¸k�°®�Â�ÄÂZ�¯�>Z^¿z¤c��À¡�z��Â®�ÄZ´p³¦ x

�v´�Z]�ÄÂZ�¯�>Z^¿z¤c��À¡�z��Â®�ÄZ¿¦Â± x
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ÎÐÕÍ °º¿z¸���Î ¨°Z°���ÏÍ ¾Z���¾È¤d�¦ ÎÏÑ

zÀºº� Ä¦�¶�¤³�°®�¦°�»zo�Ä±z¯�¾´p´¯��b�°®�®¬£���¤¯ x
�v´¨³���£��®¬£�z��Â®�±¦

>Zº^¿z¤c��|Àºc ÄZº· ¶º�º-�±¦�zº� Â®�¶Zºº¤³�¾�v´·�`¬�Z� x
�v�Z]�ÀZ�¨¿

²ºÀÀ�c�Ä¦zºº] Á®Z��°ZÀ�]�¾°d¿°º.«¦���¿z�c�²¿¦�¶]�¶kºc�Z]
�®À´§�¾¯�®Z¸´�À��b�°®�®¬£�ÄZ¸³Z¨¯

²º¿¦�zÀºº� °®��²§�¸Âz��À¡�±¦��®°¦®�®ºkÂ�Ä|Àc�`�º-�z-¦ �Î
�²§�¸Âz��Äz.¿®�Á¦ºt«®�`�¤³�z·�±¦��©°º�

¦vºÀ��¦°�z�Zº´d¯�¶Zºº¤³�Â�²§�b§zo�u ¾´p´¯�»z��Â®�°® �Ï
®º¬£�ÀZ¨¯�¦¿�z��Â®�z-¦�¶§�v´d�·�¾¿Z¸³¡�z�Z´d¯�¶Z¤³��²§
±¦�°v£�À¡��v�Z]�°Z-±Z��®¬£�À¡��v³º��¶d�z-�z�³�°®�b�°®

�v³º�³�¦vÀ��z�Z´d¯�¶Z¤³�¶§�Âz]�º¬k�»z��Â®
¶¿|]�¾´p´¯�Â®�Z]�¦°�Áv��¾�°z]�¾´p´¯�»z��Â®�²§�¾�� �Ð
ÄZ¸À´p´¯��®°ºs�b�¨���\¿z¤c�®d¿°º.«¦�z-¦��À|]�\¿z¤c
°¦zº£ ®º¬£�¦ºº¿ �®À�¤c�`�¤³�°®�Â����²§���³ ¦°�»z��Â®
®Àº�¤c�¾ºº´p´¯�¨±¦v³¦�Z¿�Zc�Áv]�¶¯¦®¦�°v£�À¡�¦°�°Z§�²¿¦��Áv]
bº�®�¶º] ¾º´p´¯�\ºº¿z¤c�Z¿�Â�®º��zd¨#º§�Ävo�±¦�Áv�

�v¿¡
�®ºÀ·®�¾ºº¯ ¿Zl³¦�|Àc�ÄZ·�¶�º-�¿Z°c�Ä¦z]�¦°�ÇZ]�©ZÀ¬°� �Ñ
�v³ººº� vÀ«ºc��»zo�±¦�¾¿Z·�¶��£�®º��¾¯�f�Z]�ª°��²¿¦

¶ºº] �ÁZ^d�¦�ÄZ¸°¬£�¬È�¦�Â��®·�¶]�©Z��£�²¿¦�Àv³Z^�#�` À�Â
¶º] ¦º°§�Ä¦zºº] b³º�Zd¯�°®�¾¿Z·Âz§Z¯�¶d^«¦��b�¦�z]°Z§�¨v¸�

�b�¦�Áv��¶d�º³�z]°Z§
��¾¨À�¦z-��Àp¯���Áv��Ä±Z��Á®ZÀ��®d�À���Ó

Z]�¶§�b�¦�±Âv´¿Â�bpc�Ä¦¶¯Z³z]��Áv��Ä±Z��Á®ZÀ��®d�À�
`ºº³Zt]Zd§�±¦�Â�Ávº� ¶º°kzc�%RUODQG� � &��� 9HU� ���®kzdº¯

�v´§�¾¯�Á®Z d�¦��%RUODQG��2:/
ÄZº·º´¯�Â�bº�¦�0',� � )UDPH ¦¿��¶¯Z³z]�¾¬�¦�¨zl´�
°ºº� ¶ºº] À¦ºc�¾¯�¶¯Z³z]�²¿¦�°®��®°¦®�¦°��=RRPÂ���7RRO��)LOH
�º¿º��ÄZºº·z¿º�c�¶§ 3&; z¿º�c�v´#�Z¿�¦¿�ÄÂ°�ÀZ¯|°·

�®z§ °Z§��v´d�·�»Âzo�¨v�
¶º¯Z³z]�¨zºl´��¦º¿ zhº§¦vo�vº³¦ºc�¾º¯ zºº¿º�c�¨zl´��z·
¨zººl´��¦º¿ zhº§¦vo�Â��b³º�Zºd¯�¨vº� vºÀ«ºc�`º¯Z³z]�ÄÂZºo�
³±¦®zº� zÀº�¯�ÄZº´p³¦�©Z�tº�¯�ÄÂZºo ��Zºº´p³¦�ÄZ¸À-&¿Â
Â�¶º¯Z³z]�¨zºl´��±¦�Ä¦�¶ºº³º°³���ÎÍ��ª¨���v�Z]�¶d�¦®���Áv³º�

�v·®�¾¯�ÀZ�³�¦°�z¿º�c
ÄZ¸ºÀ´p´¯�Â��º¿¦z¿Â�¦°�3&; zº¿º�c��zºº¿º�c�¨zl´��°®
Ä±z¯�ÄZ¸À´p´¯�²¿¦�~����®À´§¾¯�¦vÀ��¦°�À¡�±¦�Ä¦¶ÀoZ³ Ä±z¯
¨vºº´´§ª�Â�ªp¯��®À³±¾¯�¦°�\¿z¤c�¾´p´¯�Â�®À´§¾¯�zd¬À��¦°

¶¯Z³z]�¨zl´��Â�z¿º�c�¨zl´��±¦�Ä¦¶³º°³��ÎÍ ª¨�
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Ï ¶]�Î Àv��¦#º§�b^�³��ÎÎ ª¨�

Áv��vÀ«ºc��À��»zo��ÎÏ ª¨�

b�°®�®¬£�ÄZ¸³Z¨¯ Â�Áv��vÀ«ºc �¸��»zo��ÎÐ ª¨�

vº³¦ºc¾¯�|Àºº³ z]°Z§�Â�®º��¾¯ vÀ«ºc�°Z§®ºs�©°º��¶]�»zo
vº³¦ºc�¾º¯ z]°Zºº§ �Z´p³¦�ÄZ¸À-&¿Â�¨zl´��°®��v´§��¿¦z¿Â�¦°�À¡
�¶ºº¿Â¦±�Â�Z´p³¦�À¦|À¯�v´³Z¯��Áv³º��³±¦®z��¾´p´¯�±¦�¾¿Z¸À-&¿Â
�º�ºc�Ávº� Á®¦®��Àtº�c�|Àºc ÄZº· ¶ºº�º-�Z]�z�Z´d¯�¶Z¤³�Â

�vÀ´À^]�¦°�¶¯Z³z]
�®zºº§ ²ÀÀ�c�¦°�z¿º�c�¾¿Z°´-°|]�À¦ºc�¾¯�=RRP Äº´¯ °®
Ávº� Á®¦®�ÀZºº�³���ÎÎ���ª¨��°®�º´¯�²¿¦�¨®Z d�¦�±¦�¾¿Z·�¶³º°³

�vÀ´§�¶�¿Z¤¯��ÎÍ��ª¨��Z]�¦°�Z¸³¡��b�¦
®º¬£��ªÀ�dº�¯�ªºh¯��¾¿ZÀº�¦�À¦ººc ¾ºº¯ �z¿º�c�¨zl´��°®
ÄÂ°�»Z º� ©°ºº� ¶º]  ZÀº�¦�²ºº¿¦��®°Â¡�®ºkÂ�¶]�¦°�b�°®
°¦zºº£ ¶´À¯±�¶Z¤³�Z¿��®·�ÄÂ°�¾d£Â�¾´�¿��v³º��¾¯�®�°�¶p �
zºº· �v¿®�À¦ºc�¾¯�¦°�¶d�z-�°¦z£�®·�ÄÂ°� ZÀ�¦��`°·��v³zÀ-�¾¯
ª¨ºº� zÀÀ�c��®¦®�b§zo�¶p ��°®�À¦ºc�¾¯�¦°� ZÀ�¦�²¿¦�±¦�¦¿
Z¸º³¡�ÄÂ°�¦°� ZÀº�¦�À¡�¶º] ´ºº�t¯ ¾Zºº°�¦�Z]�Â�®¦®�Á±¦v³¦�Â
zÀº�¯�À®zº§ zdº¬À���� ¾ºº� ¦¿�´Zs�ª°��±¦�¾«Zh¯��®¦®�¿Zl³¦
�bº�¦�¿Zºl³¦�ª]Zº£  ¾º� ¸ºº³ ²º¿¦�Ä¦zº] �ºº¤��¶§�b�¦�¶d�]

�®º�¾¯�Áv¿®��ÎÍ��ª¨��°®�º´¯�±¦�Ä¦¶³º°³

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
0.

20
.1

.8
.3

 ]
 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.2251600.1380.20.1.8.3


ÎÐÕÍ °º¿z¸���Î ¨°Z°���ÏÍ ¾Z���¾È¤d�¦ ÎÏÓ

®dº�À��²ºº¿¦�¨v��vÀ«ºc�ÄZ·�¶³º°³ �ÎÐ��Â��ÎÏ��ÄZ¸¬¨�
�v´d�·

Áv´¿¡�ÄZ¸�zd�-�Â�ÄzÀ-�¶lÀd³��Ô
¿zº³ ®dº�À��¦ºº¿ °®�¶d�°�°Z§�¶]�ÄZ¸°d¿°º.«¦�¶«Z¤¯�²¿¦�°®
�vº� ¶ºW¦°¦�b³º�Zºd¯�ÀZºº]±�¶]�Z¸d³º��°Z§®ºs�vÀ«ºc�Ä¦z]�Ä°¦|�¦
Zº] Â��¿zº� ¾ºo¦z��Ä¦zº] vº³¦ºc�¾ºº¯ Áv��Ä±Z��Á®ZÀ��®d�À�
zºº¿º�c�®dº�À��²º¿¦�°®��®ºº� Á®Z dº�¦�»Âzºo ¾«Zº� bºÀ À§
¾º¨À�¦z-�ÄZº·°¦|]¦�±¦�Á®Z dº�¦�Zºº] »zo�v´#�Z¿�¦¿�¨v��¿º�
ªº¿v^c�b³º�Zºd¯ `ºº¯Z³z]�¶]�°Z§®ºs�¶°À³�©°º��¶]�Áv¯¡�®·¦z�
Ä±z¯�¾´p´¯�\¿z¤c��z¿º�c�±¦�|¿º³�»xo�Z]��°Z§�²¿¦��®º��¾¯
b³º�Zºd¯�®º¬£�©Z�tº�¯�²ºÀÀ�c�~�ºº� Â�¶¿|]�¾´p´¯�©Z��£

bºÀ À§�Zº] z�Zºo ¾Zºo °®�°Zºº§ ²¿¦�¶§�v´#�z·��®º�¾¯�¿Zl³¦
vº³¦ºc�¾º¯ >Èº°��®ºººkº¯�®d�À��Â�®º��¾¯�¿Zl³¦�¾]ºs�°ZÀ�]
b�Zº� vºº´# ¶]�Z·�¶d ·�±¦�¦°�b³º��`�º°l¯�¦¿�¾o¦z��ÀZ¯±
¶º¯¦®¦�Ä±Zº�°Z§®ºs�ªººo¦z¯�ªÀ°¨c�Ä¦z]�°Z§�¾«Â��v·®��·Z§
zºgR¯�v³¦ºc�¾¯ >Ô@ °®�Áv��¬z�¯�ÄZ·�Áv¿¦��Zd�¦°�²¿¦�°®��®°¦®
Z¸dº�°®�®º¬£�²ººd�z-�°¦z£�ªp¯�°Z§®ºs��Àt�c�`¬X�¯�� v�Z]
Ä±Zº� ½±Zº³ ©ZºÀ¬°���°ºº�´¯�²ºº¿¦�Ä¦z]��v]Z¿�®º^¸]�v³¦ºc�¾¯

�b�¦�®¸¯�°ZÀ�]
Ä°ººº³ �Àtº�c�°®�¶º«Z¤¯�²º¿¦�°®�Ávº� ¬zº�¯�ÄZº·Áv¿¦
�®zºÀ-�°¦zºº£ Á®Z d�¦�®°º¯�v³¦ºc�¾¯�|À³��2&5�»Âzo�Â�©Z°¬§

�b�¦zk¦�b�®�°®�¶´À¯±�²¿¦�°®�®·�¾¿Z· ÁÞÂz�

¶¯Z³�ÁÞ¦Â
�� IRQW
�� IRQW�VW\OH
�� VFDQQHU
�� ELWPDS

�� 0(7$)217
�� GHVFULSWLYH
�� 'RQDOG�.QXWK
�� LPSOLFLW

�� LQWHUDFWLYH
��� KHXULVWLF

�k¦z¯
�� .QXWK�� '�� (��� 7KH� 0(7$)217ERRN�� $GGLVRQ�

:HVOH\�������
�� .QXWK�� '��(���0(7$)217��7KH�SURJUDP��$GGLVRQ�

:HVOH\�������
�� .QXWK�� '��(���&RPSXWHUV�DQG�7\SHVHWWLQJ��$GGLVRQ�

:HVOH\�������
�� 2SSHQKHLP�� $�� 9���DQG�:LOOVN\��$��6���6LJQDOV�DQG

6\VWHPV��3ULQWLFH�+DOO�,QWHUQDWLRQDO�������
�� *RQ]DOH]�� 5�� &��� DQG� :LQW]�� 3��� 'LJLWDO� ,PDJH

3URFHVVLQJ���QG�HG���$GGLVRQ�:HVOH\�������

�� )ROH\�� -�� '��� 9DQ� 'DP�� $��� DQG� )HLQHU�� 6�� .��
&RPSXWHU� *UDSKLFV�� 3ULQFLSOHV� DQG� 3UDFWLFH���QG
HG��$GGLVRQ�:HVOH\��SS����������������

�� ;LQ�� .��� /LP�� %�� DQG� +RQJ�*� 6���³$�6FDOH�6SDFH
)LOWHULQJ� $SSURDFK� IRU� 9LVXDO�)HDWXUH�([WUDFWLRQ�´
3DWWHUQ� 5HFRQJQLWLRQ� -RXUQDO� 9RO�� ���� 1R�� ��
SS�������������$XJ�������
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