
©Z� �©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐÕÐ

¾^³Zk ½¹zÀ³�²À°tcÎzgY�bpc�¾¿Z¿yu�½º¨��z]{�®WZ£�¶¿Z��¦¿�z]�zgº¯�
Z¿yu�¾�uZ�c�iYº¯Y

²À¤¿�¾¸¬«Y���«�¾¬��v°p¯�uY{z��±YºÀ§¹yº��¾¤³�¾�cz¯

¶À¯¹yY�µZ.�³Yu��¾´��µv¨�³Yu��±Yz°��¾�v´¸¯�µ¹z-
±Yyv³{Z¯�µZ.�³Yu��¾´��µv¨�³Yu��±Yz°��¾�v´¸¯�µ¹z-

�b�Z¿yu¶«Z¤¯��ÎÍ�Ð�ÕÎ�¾¿Z¸³�¶t�³�b�Z¿yu��Ñ�Ó�ÕÏ�

µvÀ¨#�v³yYu�¾�uZ�c�¾d�À^� �iYº¯Y�uºs�¶]Z�¯��¾¿Z¿yu�½Z·�µ{Z��½¹y�z]�Z¿yu�iYº¯Y�½º��{Y�µuyY¹�½Z·¹zÀ³�¹u�¶]�Zcv°��Z·¹zÀ³�²¿Y
iºº¯ yZº�d³Y�bº¸k�Zº] Zdº�Yz°·�½¹zºÀ³Ïv³Y�¦À¨ c�ª]Z£�b À«�Z¿�¾^³Zk�½¹zºÀ³�¹�³ ¾�uZ�c�b�À^�½zd�À]�¾-vÀ$À��{Y�b À«�½¹zÀ

v³º��\À§zc�Z¸ÀoYz��yu�iº¯�yZ�d³Y�b¸k�Z]�Zd�Yz°·�½Z·¹zÀ³�Z]�¾d�¿Z]�¹ µuºº] yYuyºszº]�¹u�½zÀ-yZ§�¶]�Z]�µv��¾���z�Zo�`«Z¤¯�yu
uº��µu{�²À°tc�¹zÀ³�²¿Y�¾³Z¯{�½z����¬dt¯�_ºÀ��b À«�\¿z��²ÀÀ�c�_ºp³�Zd�Yy�²¿Y�yuO&Z]��¶d�z-�yYz£�fp]�uyº¯�yº§x¯�_ºÀ��¹u

b�Y�µv��¶�¿Z¤¯�¾]zlc�z¿uZ¤¯�Z]�¹ ²ÀÀ�c�Z·¹zÀ³�±M�{Y�µuZ d�Y�Z]�µv��Zl³Y�+y|]�}ZÀ¤¯�Z]�aZ�¿Z¯{M�{Y�¢À¤pc�²¿Y�¾]zlc�½Z·�µuYu
b�Y�µv��½y¹M��°k�z]{�®WZ£�¶³Yºd�Y�¦¿�½¹y�z]�v´¬·�b «u�¦À«¹yvÀ·�µZ.�¿Z¯{M�yu�

�

±Z-%Y¹½vÀ¬§��¯Y¾¿Z¿yu�½º¨���z]{�®WZ£�¶¿Z���¾-v��ª £�_v¿v���b À«�½¹zÀ³��Z·�¶]Yuz-��¾�uZ�c�iYº

(VWLPDWLRQ�RI�/LIW�)RUFH�RQ�D�5RXJK�9HUWLFDO�3LOH�RI�3ODWIRUP�WR�
5DQGRP�6HD�:DYHV

0��$��/RWIROODKL�<DJKLQ���.��)DU]DG� DQG�0��1DJKLSRXU�
'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ��8UPLD�8QLYHUVLW\

'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ��0D]DQGDUDQ�8QLYHUVLW\�

$EVWUDFW��6LPLODU�WR�UDQGRP�VHD�ZDYHV��IRUFHV�RQ�WKH�RIIVKRUH�VWUXFWXUHV�GXH�WR�ZDYHV�DUH�UDQGRP��7KHVH�IRUFHV�FDQ�
EH�PDLQO\� GLYLGHG� LQWR� WZR� FRPSRQHQWV�� QDPHO\�� LQOLQH� IRUFHV� DQG� WUDQVYHUVH� RU� OLIW� IRUFHV��7KH� UDQGRP�QDWXUH�RI� OLIW�
IRUFHV� LV�PRUH�FRPSOLFDWHG� WKDQ�WKDW�RI� LQOLQH�IRUFHV�DQG�ERWK�VKRXOG�EH�FRPELQHG�IRU�GHVLJQ�SXUSRVHV��,Q�WKH�SUHVHQW�
SDSHU��WZR�GLIIHUHQW�DSSURDFKHV�KDYH�EHHQ�XVHG�WR�GHWHUPLQH�WLPH�VHULHV�RI�OLIW�IRUFHV��$ORQJ�WKHVH�OLQHV��WKH�GHWHUPLQDWLRQ�
RI� OLIW� FRHIILFLHQWV� LV�GLVFXVVHG�ZKLFK�KDYH� WKHQ�EHHQ�XVHG� WR�REWDLQ� WUDQVYHUVH�IRUFHV�DQG�FRPSDUHG�ZLWK�H[SHULPHQWDO�
GDWD��7KH�H[SHULPHQWDO�GDWD�XVHG�LQ�WKLV�VWXG\�ZHUH�FROOHFWHG�DW�'HOIW�+\GUDXOLFV�/DERUDWRU\�RQ�D�IXOO�VFDOH�URXJK�YHUWLFDO�
F\OLQGHU�

.H\ZRUGV� 5DQGRP�:DYHV��9RUWH[�6KHGGLQJ��/LIW�IRUFH��/RFN�LQ�3KHQRPHQRQ��5RXWK�9HUWLFDO�SLOH��3ODWIRUP

¾¿Z¿yu�½Z·�µ{Z��yZ¿uZd�Y ºµ{Z��v�yY�}Z´�yZ§�º�yZÀ�³Yu�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
3.

23
.1

.6
.2

 ]
 

                             1 / 12

https://dorl.net/dor/20.1001.1.2251600.1383.23.1.6.2


ÕÑ©Z���©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐ

®WÈ��b�z¸�
.&����±Z.«º§�uv�
.�'���¾^�³�½z]{
0��iº¯�ª¯Z§�ª¨À��¦¿�yu�uºkº¯�½Z·�µuYu�uYv�c

01(��©Z¯z³�½Z�s�²À.³ZÀ¯
1���¯yZ·�aÈ°k�uYv�c¦À³º

506(���©Z¯z³�½Z�s�aZ�]z¯�²À.³ZÀ¯�yxk
6W���©Z·¹zd�Y�uv�
7���iº¯�uº¿z�
7S���¦À��uº¿z�
XP����z�³�uyº¯��Z cyY�yu�¾¤�Y�b�z��®°¿|§Z¯
[���¾¤�Y�yºp¯�yu�¶¿Z��bÀ�£º¯
\��Z¿yu��§�{Y��Z cyY
U[M�¾°lo�zk
Ziº¯�~³Z§z�� �7SZ � 
M{Z��zÀsZc
QIQ{Z��zÀsZc�²À¯Y�

O&¾^³Zk�½¹zÀ³�\¿z�
OQ&¦À³º¯yZ·�¶]��º]z¯�¾^³Zk�½¹zÀ³�\¿z�QY�
OFQ&`¬°k�¶]��º]z¯�¾^³Zk�½¹zÀ³�\¿z�FRVyu�

¦À³º¯yZ·QY�
OVQ&¶¬°k�¶]��º]z¯�¾^³Zk�½¹zÀ³�\¿z�VLQyu�

¦À³º¯yZ·QY�
'���yv´¬À��z�£
OI¾^³Zk�½¹zÀ³��b À«�

PIh§Yvoµv��½zÀ-�µ{Yv³Y�zÀ�d¯�z
SIµv��uy¹M�z]�½¹zÀ³�®°¿|§Z¯
VIZ·�¶]Yuz-�±v��½yZk�~³Z§z�
K���[M�¢°�
+��iº¯��Z cyY
+V���¶�t�¯�iº¯��Z cyY
N���iº¯�uv�
.���½z]{�b¯Zt�

Î�¶¯v¤¯�
¾oYz��yu�¶§�¾¬WZ�¯�®·Y�{Yuº��¾¯�¶d�z-�z�³�yu�µ{Z��z·�
b�Y�µ{Z��±M�z]� µuyY¹�½Z·¹zÀ³�z]�µ¹È��¾¿Z¿yu�½º¨��¦¿

¶§�½z.¿u�½Z·¹zÀ³��z�¯�yu�~¿¹z��¹ µuz¯�½Z·yZ]�ª°pc
uyYu�yYz£�|À³�v³zÀ�d¯�±Z¯{�¶]�b^�³�{Y�¾�Z³�Z·¹zÀ³�²¿Y�µv°�
b�Y� ¾¿Z¿yu�½Z¸³Z¿zk� ¹ iYº¯Y�¶]� iYº¯Y� {Y�¾�Z³�½Z·¹zÀ³

{Y�bÀ�^cn��� ®�´¯Z³�½Z¸kº¯� ¹ aZ³Z�º³�¾�uZ�c�b�À^�
v´´§�¾¯�©Z°�Y� µ{Z��½¹y�¾�uZ�c� ¹ ®�´¯Z³�¾cYzgY� Z¿yu�¦¿

�iYº¯Y�zgY�bpc�¾¿Z¿yu�½º¨��{Y�¾¿|k�±Yº´��¶]�½Y�¶³Yºd�Y�¶¿Z�
½z.¿u� ¹ ±Z¿zk�½Zd�Yy� yu� ¾¨¿�b¸k� ®·� zÀ��½¹zÀ³� ¹u

±Z¿zk�½Zd�Yy� z]� uº°��b À« Z¿�¾^³Zk�v´§�¾¯�ª°pc� Yy�
Z¿yu�n���aZ³Z�º³� {Y� Z^¿z¤c�±Z¿zk�½Zd�Yy� yu� µuyY¹�½¹zÀ³
Yx«�¹ µuº]�µuyY¹�iYº¯Y�¶]Z�¯�±M�¾�uZ�c�b�À^��¹ µuz§�bÀ�^c

uz§�yº�c�¾�s�±Yºc�¾¯�Z^¿z¤c� Yy�iYº¯Y�Z]�±M�¶�]Yy�½º��{Y
µuyY¹�iYº¯Y�{Y�±uº]�zgZd¯�²À��yu�µv��vÀ«ºc�¾^³Zk�½¹zÀ³�z.¿u

c a¹Z d¯�½yZd�y��¶¿Z��z]{¹z]�uºs�{Y�Z¿yu�n���aZ³Z�º³�{Y�z

v·u�¾¯�½¹zÀ³�aZ³Z�º³�~³Z§z�� ¶§� v·u�¾¯� ±Z�³�aZ¤À¤pc
b�Y�µuyY¹�iYº¯Y�~³Z§z��z]Yz]�¹u�Z^¿z¤c�¾^³Zk�zgR¯�ª¯Yº��{Y

iº¯�yº^��Z.´·�yu�[M�½{z¯�¶¿Ç�±v��Yvk��¾^³Zk�½¹zÀ³�z]
b�Y�½Y�¶³Yºd�Y�¶¿Z��¦¿�{Y�zÀÀ�c�ªÀ«u�¶]�¾�¿Yz��²À´#�yuyu�

[¹Z´c�Z]�¾³yZ¤d¯�Z³�½Z·�¶]Yuz-�¶¿Z��b���yu� �[M�±Z¿zk�®¿%y
yZ����¿{ºc�yu�±yZ¤c�v��f�Z]�¹ vÀ«ºc�±M�²À�z��yu��Zs
\kº¯� Z·yZ���²¿Y� v´¿Yz]� ¶lÀd³� yu� ¹ µv��¾^³Zk�b¸k� yu
yZ�d³Y�b¸k�z]�uº°��uYvd¯Y�yu�¾�uZ�c�¾^³Zk�½¹zÀ³�¦¿�vÀ«ºc

uº��¾¯�iYº¯Y@Î>�§ |À³�½uyYº¯�yu¶]�Z·�¶]Yuz-�vÀ«ºc�~³Z§z��¶
¾-v��ª £�_v¿v�� �b�Y�¦¿u|³�¶³Yºd�Y�¾�À^��~³Z§z�Ð¡Z cY�

uº��¾¯�b À«�½¹zÀ³�v¿v�c�\kº¯�¹ µuZd�Y@Ï>�
¶]�b^�³�b À«� Z¿�¾^³Zk�½Z·¹zÀ³� ¶^�Zp¯�½z�³� v¿u� {Y

b�Y�yYuyºsz]�½zd�À]�¾-vÀ$À��{Y�±Z¿zk�½Zd�Yz°·�½Z·¹zÀ³@Ð>�
d�Yz°·�½Z·¹zÀ³� ²ÀÀ�c� yu½zÀ-yZ§�¶]� Z]� ±º�¿yº¯� `�]Yy� {Y� Z

uº��¾¯� µuZ d�Y� ¾�z´¿Y� ¹ +yu� \�Z´¯� \¿Yz�@Ñ>�½Yz]
¾¨À¯Z´¿u¹yvÀ·�\¿Yz��¾d�¿Z]��¹zÀ³�²¿Y�zd¤À£u�²À°tc�\¿z�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
3.

23
.1

.6
.2

 ]
 

                             2 / 12

https://dorl.net/dor/20.1001.1.2251600.1383.23.1.6.2


©Z���©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐÕÒ

¾�z´¿Y�¹ +yu�aZ¤À¤pc�¶�]Yy�²¿Y� yu�¶§�v³º��²ÀÀ�c� Z¤À£u
b�Y�µv��ª�Zo�¾]ºs�½Z¸d�z�À��¹ ¶d�z-�ayº��½uZ¿{@Ò>�

Z]� ¶�]Yy� yuayº��½uZ¿{�bÀ«Z���¾^³Zk�½Z·¹zÀ³�²ÀÀ�c�
b�Y� ¶d�z.³�®§�²¿Y�¾¬�Y�ª¯Yº�� {Y�v³Yºc�¾¯� µv°��ªÀ«u� ¹u
v�Z]�¾¸kºc�½¹y�½zd°§�¾°§�zÀgZc�¾^³Zk�½Z·¹zÀ³�¶¨´¿Y�©¹Y

v´§�¾¯�½{Z]� Yy� ¹u��¤³�¾oYz�� yu�¾´�¿� uyYu� Z·�¶¿Z��¹u
b�Y�±M�`^�Zp¯�µºp³�|À³�¹ ±M�½yZd�y�¾-vÀ$À��Z]�²¨À«¶kºc�

bÀ¬]Z£� ±Z�³uº]��À��� ®�y� ¾¬�� ¾^³Zk� ½Z·¹zÀ³� ¶¨´¿Y� ¶]
uyº¯�±Z§Z°§��º�º¯� Yx«�v³yYu� Yy� Zd�Yz°·�½Z·¹zÀ³� Z]�\À§zc

b�Y�±Z¤¤p¯�¶kºc�
�¹y� ¹u� Z]� ¾^³Zk� ½¹zÀ³� ¾³Z¯{� ½z�� z�Zo� `«Z¤¯� yu

¾]zlc� ¶]Z�¯� z¿uZ¤¯� Z]� ¹ ²ÀÀ�c�½z�³��¬dt¯�¾·Z.�¿Z¯{M�
b�Y� µv�� ¶�¿Z¤¯�´¯� ¶]� Z´°�¹ b£u��Àt�c� ±Z¨¯Y� yº�

½Z·¹zÀ³�½Z·Z�s��z.¿u�®·�¶]�b^�³�½z�³��¹y�¹u�²¿Y�b¿|¯
¾]zlc� ¶]Z�¯� z¿uZ¤¯� ¶]�b^�³��¹y� ¹u� z·� {Y� µv�� ¶^�Zp¯

�¾�£Y¹�b�Y� µv�� ¶WYyY� ¹ ²ÀÀ�c�¹u�{Y� Z·Z�s�²¿Y�²ÀÀ�c� yu
©Z¯z³� ½Z�s� ²À.³ZÀ¯� _ºÀ��01(�Ñ²À.³ZÀ¯� yxk� |À³� ¹

©Z¯z³�½Z�s�aZ�]z¯�506(�Òb�Y�µv��µuZ d�Y��

Ï�aZ�¿Z¯{M�mz��
½Z´^¯� z]� ¶«Z¤¯� ²¿Y� yu� µv�� ¶d�z-� yZ§�¶]� ¾]zlc� j¿Zd³

©Z�� yu� ¶§� b�Y� ¾cZ�¿Z¯{MÎÖÖÐµZ.�¿Z¯{M� yu� ½uÈÀ¯�
Zl³Y�½Y� ¶³Yºd�Y� `¿Z��½¹y�z]�v´¬·�b «u� µZ.�³Yu�¦À«¹yvÀ·

b�Y�µv��iº¯�©Z³Z§�yu�+y|]�}ZÀ¤¯�¦¿�yu�aZ�¿Z¯{M�²¿Y
©º��Z]��Zd«uÏÒÍ�z���Ò�Z cyY�¹Ô[M�¢°����ºd¯�Z]�¹ zd¯�

Òb�Y�µv��Zl³Y�½zd¯�@Ó>�½Z¸kº¯�vÀ«ºc�bÀ¬]Z£�©Z³Z§�²¿Y�yu
b§zo���ºc�[M�±Z¿zk�©v¯�Z]�µYz°·�®�´¯Z³�²À´$°·�¹ ®�´¯
�kYz¯�yu�¾�Z§�aZ�È�Y�¶§��uyYu�uºk¹�©Z³Z§�©º��yu�¶¿Z�@Ó

¹Ô>b�Y�µv��¶WYyY��pc�¹ ¶¿|lc�z�Zo�¶«Z¤¯�yu½¹y�z]�ªÀ¬
`³Yºd�Y�±M� yu� ¶§� �¶d�z-� Zl³Y�aZ�¿Z¯{M� {Y�½z��¦¿�j¿Zd³

z�£�½YyYu�µv��¶d�z-�yZ¨]ÒÎÐ¾^�³�½z]{�¹ zd°À¬À¯�ÍÐÕ�Í
�¶¿Z��z�£� ¶]�½z]{�b¯Zt��b^�³�~³Z§z��¹Ñb�Y�|cz·��

�À�� {Y� aZ�¿Z¯{M� ²¿Y� yu� µv�� vÀ«ºc� ¾�uZ�c� iYº¯Y�
-216:$3�©Z°��½Z¿yu�iº¯�¥zd�¯� µ%¹z�@Õ>�Z cyY� Z]� �
¶�t�¯�iº¯ÓÒ�Î¦À��uº¿z��Z]�¹ zd¯�Ö�Ò¹ ¶d�z-�µz¸]�¶À³Zg�

ª¿º��iZc� Z]� ¹ ¾�uZ�c�iYº¯Y�ayº��¶]� µv��vÀ«ºc�½Z¸kº¯Ô

v³Y��Z cyY�yu�Z·¹zÀ³Ò�Ð¹Ò�Ï½zÀ-�µ{Yv³Y�©Z³Z§��§�{Y�½zd¯�
b�Y� µv��½Z·¹zÀ³� yu� µv���yY|-�½Z·Z�s�¾sz]� ªÀ«u�¶]

yY�yu�µv��½zÀ-�µ{Yv³Y�Z cÒ�Ð±¹yu�[M�aZ³Z�º³�zgY�yu�½zd¯�
{Yzc�²¿Y�yu�¶¿Z�@Ó>�Z cyY�{Y�¶¬�Zo�j¿Zd³�Z�z���Ò�Ï½Z´^¯�zd¯�

uº]� v·Yºs� ¶«Z¤¯� ²¿Y� yu� ªÀ¬pc�iYº¯Y� zgY�bpc�aZ�¿Z¯{M
b�Y�µv��yYz¨c�|À³�[M�±Z¿zk�yº�o�yu�¾�uZ�c�½{Z�«v¯

b]Zg�b�z�� Z]� ¶¿Z��±uYu�b§zo� Z]�±Z¿zk�P�VÎ��z�� ¶]
b�Y�µv��Zl³Y�©Z³Z§�yºp¯�¾ ´¯� Z¿�b^h¯�zÀgZc�¦À¨ c�½Yz]
±º¯{M� Z]�b]Zg� ¶¿Z��aZ�¿Z¯{M�[M� ±Z¿zkÎ±Z¿zk� yº�o� �

±º¯{M�Z]�b^h¯Ï±º¯{M�Z]�¾ ´¯�±Z¿zk�¹Ðv³Y�µv��½yYx.¯Z³��

Ð�¾^³Zk�½¹zÀ³�_v´´§�²ÀÀ�c��]Y¹y�
½Y� ¶³Yºd�Y� ¶¿Z��¦¿�½¹y�iYº¯Y� {Y�¾�Z³�¾^³Zk�½¹zÀ³�²ÀÀ�c

¯b�Y�¶d�z-�yYz£�¾¿Z¿yu�½Z·�µ{Z��±Z¤¤p¯�{Y�¾��]�¶kºc�uyº�
©Z�� yu�¾cyZ]Yz§Z#� ¶¬°k� {YÎÖÕÔ@Ö>½¹zÀ³� uy¹Yz]�½Yz]� �

¶]�¾¨À³º¯yZ·� ¶¬°k� v´#�\À§zc�ayº�� ¶]�½Y�¶«uZ�¯�¾^³Zk
uz§�¶WYyY�z¿{�ª¨��

�Î�� �¦
 

I�Z 1

�Q
QOQ

�
P'O WQFRV&X$�W�I

'�
�$' U 

Y yu¶�]Yy�²¿�
1��¾¨À³º¯yZ·�aÈ°k� uYv�cPX�yu�¾¤�Y�b�z��zh§Yvo

�z�³� uyº¯� �Z cyYOQ&�¶]� �º]z¯� ¾^³Zk� ½¹zÀ³� \¿z�
¦À³º¯yZ·Q�Y�Z�iº¯�~³Z§z�¸̧¹

·¨̈©
§ S
7
��7��iº¯�uº¿z�U�

�[M�¾°lo�zk'��yv´¬À��z�£QI�Q{Z��zÀsZc�²À¯Y��
©Z�� yu��³YyZ¨°·� ¹ ²¯zÀ]�²À´$°·ÎÖÕÑ@ÎÍ>�z�� Z]� �

¶]�¦À³º¯yZ·��]Zc�¦¿�Z]� Yy�[M�aYyw�¾¤�Y�b�z��±Yºd]�¶¨´¿Y

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
3.

23
.1

.6
.2

 ]
 

                             3 / 12

https://dorl.net/dor/20.1001.1.2251600.1383.23.1.6.2


©Z���©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐ ÕÓ

ayº��WFRV�X�W�X P Z ½Yz]� Yy� z¿{� `«uZ�¯� uz§� ±ZÀ]�
½¹zÀ³�¶^�Zp¯v³uz§�¶WYyY�\¬��yv´¬À��¦¿�¾^³Zk�

�Ï�
� �

»»¼
º

««¬
ª M���S

� 

³W
�

�
O'O

GW�W�X6W'
�VLQ

WX&$�W�I

zÀsY� ¶�]Yy� yu6W©Z·¹zd�Y� uv��Õz.³Z¿Z°³� ¶§� uº��¾¯� µvÀ¯Z³�
uº��¾¯�¶^�Zp¯�z¿{�`«uZ�¯�Z]�¹ b�Y�¾^³Zk�½¹zÀ³�~³Z§z��

�Ð�
P
V
X
'I6W  

VI~³Z§z��Z]�¶]Z�¯�¶§�bº�Z·�¶]Yuzº- ±vº� ½yZºk ~³Z§zº�
b�Y�b À«�½¹zÀ³�

aÇuZ�¯� ¶]�b¿Z´�� Z]�Î¹Ï�{Y� µuZ d�Y� Z]� ¶§�b�Y�n�Y¹
¦¿� z]� uyY¹� ½¹zÀ³� �b À«�\¿Yz�� ¹ [M� aYyw�¦ÀcZ°´À�

uz§� ¶^�Zp¯� ±Yºc� ¾¯� Yy� yv´¬À��¿Y� yu²ÀÀ�c� _ºp³� Zd�Yy� ²
b�Y�ªWZ�¯�®·Y�{Y�b À«�\¿Yz��²¿Y�¶]�²dsYuz��{Y�ª^£�²¨À«

uZl¿Y� ¾³Z�º³� ±Z¿zk�¦¿� yu� ¶§� v�� y¹MuZ¿� ¾d�¿Z]�\¿Yz�
Z·�¶]Yuz-� ±v�Öb�Y�b À«�½¹zÀ³� uZl¿Y�¾¬�Y�ª¯Yº�� {Y��¶]

yº�´¯±Z�º³�¶´¯Yu�¾d�¿Z]�v³º��ªÀ¨�c�v´³Yºd]� Z·�¶]Yuz-�¶¨´¿Y
µ{Yv³Y� ¶]�[M�iº¯v�Z]�+y|]�¾�Z§��¶]� ¶kºc� Z]��º�º¯�²¿Y

ª¨��Î�uº��¾¯�zd´�¹y�Z]�µYz°·�iº¯�ªÀ�¹z��ª¨��²¿Y�yu
voY¹�yu�b À«�½¹zÀ³�¹ iº¯�yZ�d³Y�b¸k�Z]�Zd�Yy�®·�½Z·¹zÀ³
¶�¿Z¤¯�½Yz]� µv��½zÀ-�µ{Yv³Y�¾]zlc� yº��¶]� ¶§� yv´¬À���Z cyY

b�Y� µv�� µuYu�±Z�³�z�Z´c� �b�Y��t�¯�ª¨�� yu� ¶$³Z´#
suyYu� uºk¹� Zd�Yy� ®·�½¹zÀ³� ¹ iº¯�ªÀ�¹z��²À]�¾]º�¾«¹

�¶´¯Yu� ¶¬°k� {Y��¬dt¯�½Z·zd¯YyZ�� zÀgZc� ªÀ«u�¶]�b À«� ½¹zÀ³
¹ ¶³Yºd�Y�n���½z]{�¹ uZ�]Y� �iYº¯Y�~³Z§z��¹ b�z�����yu

b�z��¹ �¿Yz��¹ µuº]�¾¨#º§�aZ³Z�º³�½YyYu��Z¤³�¾��]
¶d�Yv³� uºk¹� Z·�¶]Yuz-�ª¯Z§�ªÀ¨�c�½Yz]�¾�Z§b�Y��¶Àkºc

¾�s�iº¯�¶¿z�³�¢^���º�º¯ÎÍ©Z^³u�v³Yºc�¾¯�z¿{�ayº��¶]�
uº���Z cyY�yu�[M�aYyw�¾¤�Y�b�z��¶¿z�³�²¿Y�yu\¾]M�yu�

¢°��¶]Kuº��¾¯�±ZÀ]�z¿{�`«uZ�¯�Z]�@ÎÎ>�

�Ñ�� � � �
� � � �WN[FRVNKVLQK
N\FRVK

�
+WX Z�Z 

¶º�]Yy�²º¿Y�yuN�iº¯�uv��\�Z¿yu��§�{Y��Z cyY�K¹ [M�¢°��
+iº¯��Z cyY��iº¯�z�£�¹ i¹Y�²À]�¶¬�Z��v�Z]�¾¯�

¾¨À«º]z�À·�aÈ°k�zÀgZc�{Y�±uz§�z�³��z��Z]�½Z¸]M�½Yz]�¶§
b�Y�¾¤�´¯�¢À°��Z]�uº]�v·Yºs�z]Yz]�b�z��¶´¯Yu�

7
+

�
+XP

S Z �Ò�

½Yzº] ¾º�z��{Yz¿{��z��¾d�¿Z]�¶]Yuz-�¦º¿ ª£Yvºo ªÀ¨º�c
v�Z]�yYz£z]�

�Ó�
VI�
�

�
7 !

`«uZ�¯�½yYxº.¿Zk�Zº]�Ò�`«uZ�¯�yu�Ð�yYv¤¯�¶¨´¿Y��z��Z]�¹
z]Yz]�©Z·¹zd�Y�uv����ºd¯Ï�Íb�Yu�®À·Yºs�v�Z]��

�Ô�S!�S! ���'+
+���

7'
�
7

z]�Z¸³M�yu�¡º���z��¶§�¾kYº¯Y�½v�]�½Z¸À�yz]�½Yz]�²¿Yzº]Z´]
v³Y�¶d�z.³�yYz£�z�³�v¯�v�Z^³�yYz£�

Ñ�b À«�½¹zÀ³�\¿Yz��²ÀÀ�c�
Ñ�Î�©¹Y��¹y�

`º«uZ�¯�¢^º��Î�¶¬°k�v´#�½z^k��°k�Z]�b À«�½¹zÀ³�yYvº¤¯
²º¿Y�¶º§ vº¿M�¾º¯ bº�v]�¾º¨À³º¯yZ·v³Yºc�¾¯�½Y�¶¬°k�v´#

uº��¾�¿º³{Z]�z¿{�ayº��¶]�

�Õ�� �
� �¦

 
»¼
º«¬

ª
Z�

Z 1

�Q OVQ
OFQ�

P'O WQVLQ&
WQFRV&X$�W�I

�Ö�
� �

°̄
°®


¸̧¹
·¨̈©

§ I
� 

�
OFQ
OVQ�

Q

�?��
OVQ

�
OFQOQ

&
&WDQ
&&&

¶§�¾cyº��yuOIuyº¯�¶�¤³�yu�µv��½zÀ-�µ{Yv³Y�¾^³Zk�½¹zÀ³
Z]�±M��ÈdsY�v�Z]�z�³{Y�uº]�v·Yºs�ayZ^��µv��¶^�Zp¯�½¹zÀ³��

�ÎÍ�� �
� �¦

 
»¼
º«¬

ª
Z�

Z� 1

�Q OVQ
OFQ�

P'OI WQVLQ&
WQFRV&X$IHU

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
3.

23
.1

.6
.2

 ]
 

                             4 / 12

https://dorl.net/dor/20.1001.1.2251600.1383.23.1.6.2


©Z���©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐÕÔ

ª¨�Î�iº¯�b¸k�½{Yº¯�½¹zÀ³��iº¯�ªÀ�¹z��¶�¿Z¤¯��¾«º��¾^³Zk�½¹zÀ³�¹�b À«�

Z]�uº]�v·Yºs�z]Yz]�iº¯�¦¿�yu�Z·Z�s�aZ�]z¯��º°l¯�

�ÎÎ�� �¦
 

 0

�L
�

IHU/6

0b�Y�iº¯�ª¯Z§�ª¨À��¦¿�yu�uºkº¯�½Z·�µuYu�uYv�c��
¢d�¯�¾d�¿Z]�¾^³Zk�½¹zÀ³�\�Z´¯�²À°tc�¶]�±vÀ�y�½Yzº]/6

uº��z ��z]Yz]�aÇº¸l¯�Z°c�¶]�b^�³�

�ÎÏ��&
/6��&

/6
OVQOFQ

 w
w w

w

�¯�½zÀ-yZ§�¶]�Z]b�Yu�®À·Yºs�¡º��aÇuZ�

� w
w �&
/6
OFN

�ÎÐ�

¦
¦¦

¦
¦ ¦
¦

¦

 

  

 

  

 

 

Z »¼
ºZZ

������ZZ

�ZZ�Z�

Z����Z

�����ZZ
««¬
ª �ZZ

0

�L
LOLL

0

�L
OVQ

0

�L
LL�OV

0

�L
LL�OVL

0

�L

0

�L
LOFQL

�
OFN

0

�L
LL�OF

0

�L
LL�OF

�
P'

�WNFRV��I��WQVLQ��WNFRV�

&�W�VLQ��WNFRV�&

�WVLQ��WNFRV�&�WQFRV�

�WNFRV�&�WN�FRV&

�W�FRV��WNFRV�&

�WFRV��WNFRV�&X$

� w
w �&
/6
OVN

¦¦
¦

  

 

�����ZZ
««¬
ª �ZZ

0

�L
OFQ

0

�L
LL�OF

0

�L
LL�OF

�
P'

&�W�FRV��WNVLQ�&

�WFRV��WNVLQ�&X$

�ZZ�Z

�Z�ZZ

¦
¦

 

 

�W�VLQ��WNVLQ�&�WVLQ�

�WNVLQ�&�WQFRV��WNVLQ�

L
0

�L
L�OVL

L
0

�L
�OVLL

�ÎÑ�
¦

¦¦
 

  

Z »¼
ºZZ

������Z����
0

�L
LOLL

0

�L
OVQ

0

�L
L

�
OVN

�WNFRV��I��WQVLQ��WNVLQ�

&�WN�VLQ&

aÇuZº�¯�²º¿Y�yuNb�Y�z�³�uyºº¯ ¦Àº³º¯yZ·�¶ «ºº¯ µyZ°º�
�1N� dd��

aYzºÀÀ�c�Zº]NZº�°k��1aÇº¸l¯�\�o�z]�¾�s�¶«uZ�¯�
OF&¹OV&z¿uZ¤¯�±Yºc�¾¯�Z¸³M�ªo�Z]�¶º§ �v´º¿M�¾º¯ bº�u�¶º]

uzº§ ¶^º�Zp¯�Yy�b Àº« \¿Yzº��Yz]¶ «R¯�¹u��¤��¶§�¾d«Zo�½
uº]�v´·Yºs�yYz£�²¿v]�aÇuZ�¯�ª¨���v�Z]�z�³v¯�

�ÎÒ�
»»
»
¼

º
««
«
¬

ª
 »»

»
¼

º
««
«
¬

ª
»»
»
¼

º
««
«
¬

ª

��
��
��
��

�OV
�OF
�OV
�OF

��������
��������
��������
��������

�
P'

I
I
I
I

&
&
&
&

&&&&
&&&&
&&&&
&&&&

X$

¶§�½yº��¶]�

¦
 

Z 0

�L
L

�
�� �W�FRV&

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
3.

23
.1

.6
.2

 ]
 

                             5 / 12

https://dorl.net/dor/20.1001.1.2251600.1383.23.1.6.2


©Z���©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐ ÕÕ

¦
 

ZZ  0

�L
LL���� �WVLQ��WFRV�&&

¦
 

ZZ  0

�L
LL���� �W�FRV��WFRV�&&

¦
 

ZZ  0

�L
LL���� �W�VLQ��WFRV�&&

¦
 

 0

L
LW&

�

�
�� ��VLQ Z

¦
 

ZZ  0

�L
LL���� �W�FRV��WVLQ�&&

¦
 

ZZ  0

�L
LL���� �W�VLQ��WVLQ�&&

¦
 

Z 0

�L
L

�
�� �W��FRV&

¦
 

ZZ  0

�L
LL���� �W�VLQ��W�FRV�&&

¦
 

Z 0

�L
L

�
�� �W��VLQ&

¦
 

Z 0

�L
LOL�� �WFRV��I�I

¦
 

Z 0

�L
LOL�� �WVLQ��I�I

¦
 

Z 0

�L
LOL�� �W�FRV��I�I

�ÎÓ�¦
 

Z 0

�L
LOL�� �W�VLQ��I�I

¹ µuº]�±yZ¤d¯�È¯Z§�\¿Yz��~¿zcZ¯�uº��¾º¯ ¶º�oÈ¯�¶$³Z´º#
v´º´§�¾º¯ bÀº�^c�¾º�Zs�®º�³�{Y�±M�zº�Z´��²¿Y�z�Z´��¶À¬§

j¿Zdºº³ }Zºº�Y�zºº] ººº¬�¯�zºº¿uZ¤¯�yYuzºº] ²Àºº´$°·�¹ ~¿zººcZ¯
¿Z¯{Mv³Y�¶^�Zp¯�ª]Z£�¾doYy�¶]�aZ��

Ñ�Ï�¹u��¹y�
aZ�]z¯��º°l¯�ª£Yvo��¹y�{Y�µuZ d�Y�Z]�|À³��¹y�²¿Y�yu

¶«uZ�¯�yu�µv��µuz]�yZ§�¶] b À«�\¿zº� uy¹Yzº] ¶º] b^º�³�Ï�
z¿{�ayº��¶º] Yy�yºº§x¯�`º«uZ�¯�Yvdº]Y�Zdº�Yy�²º¿Y�yu¹�Yvº£Y

®À´§�¾¯�¾�¿º³{Z]�

�ÎÔ�
� �

� � »»¼
º

««¬
ª E

�»»¼
º

««¬
ª E 

³
³

W

�

�
OV'

W

�

�
OF'O

GW�W�VLQWX&$

GW�W�FRVWX&$�W�I

¶§�½yº��¶]�

�ÎÕ�
� �

««
««
««
«

¬

ª

��S E
¸̧¹
·¨̈©

§ I
� 

�

�W�X6W'
��W�

&
&WDQ
&&&

OV
OF�

���
OV

�
OFO

½Yz]��v��©Z^³u�©¹Y��¹y�yu�¶§�¶$³M�¶]Z�¯�¾º¬oYz¯�Zºl³Y�Zº]
b�Z¿�b�u�±Yºc�¾¯�z¿{�aÇuZ�¯�¶]�b À«�\¿z��¶^�Zp¯�

�ÎÖ�

� �

� �

� � � � »»¼
º

««¬
ª E

 »»¼
º

««¬
ª E»»¼

º
««¬
ª E

�»»¼
º

««¬
ª E

³¦
³³¦

³¦

 

 

 

L

LL

L

W

�
L

0

�L
�

LOL

W

�
L

W

�
L

0

�L
�

LOV'

W

�
L

�0

�L
�

LOF'

GW�W�FRVWXI

GW�W�VLQGW�W�FRVWX&$

GW�W�FRVWX&$

�ÏÍ�

� �

� �

� � � � »»¼
º

««¬
ª E

 »»¼
º

««¬
ª E

�»»¼
º

««¬
ª E»»¼

º
««¬
ª E

³¦
³¦

³³¦

 

 

 

L

L

LL

W

�
L

0

�L
�

LOL

W

�
L

�0

�L
�

LOV'

W

�
L

W

�
L

0

�L
�

LOF'

GW�W�VLQWXI

GW�W�VLQWX&$

GW�W�VLQGW�W�FRVWX&$

v¿M�¾¯�b�u�¶]�b À«�\¿z��¡º��`«uZ�¯�¹u�±Z¯|°·�ªo�Z]�

Ò�j¿Zd³�±ZÀ]�¹ ªÀ¬pc�
`º«uZ�¯�yu�b Àº« ½¹zºÀ³�\¿zº� ²ÀºÀ�c�yu�Î�Z]�v´#�z·

�¿Y|º�YQ��Z·�¦À³º¯yZ·�aÈ°k�uYv�c�±Yºc�¾¯�Yy�uy¹Yz]�b£u
^�Zp¯�®lo��¿Y|�Y�b¬��¶]�fp]�²¿Y�yu�¾º«¹�uYu��¿Y|º�YaZ

¦À³º¯yZ·�©¹Y�¶¬°k�¶���¤��Q ��b�Y�µv��¶d�z-�yZ§�¶]�
`º«uZ�¯�¶]Zº�¯� Yxº«�ÎÒ�~¿zcZ¯�¦º¿�Ó�Ó�Zd�Yy�²¿Y�yu

\¿Yz��½Yz]�µv¯M�b�v]�j¿Zd³�¶§�b�Y�µv��µuZ dº�Y�¹ ²ÀºÀ�c
zd´�yZ§�±Z.«º§�uvº� ©Z^£�yu�b À«ÎÎ��'

7X.& P �ª¨��yu

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
3.

23
.1

.6
.2

 ]
 

                             6 / 12

https://dorl.net/dor/20.1001.1.2251600.1383.23.1.6.2


©Z���©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐÕÖ

ª¨�Ï�aYzÀÀ�c�¶]�b^�³�b À«�\¿Yz��.&{Y�µuZ d�Y�Z]�¶§�v³v¯M�b�u�¶]�©¹Y��¹y��

©¹vkÎ�aÇuZ�¯ Z]�µv��²ÀÀ�c�b À«�½¹zÀ³�½Z�s�z¿uZ¤¯��Î¹Ï�
Z�s yYv¤¯ O& ²À.³ZÀ¯ ¶«uZ�¯
506( 01(

ÎQ Q� Ï Q� Ð
ÒÔ�ÏÒ ÎÔ�ÎÖ ÐÖ�Í ÒÐ�Í ÏÓ�Í Î
ÎÏ�ÑÖ Ò�ÑÍ ÖÑ�Í Ï

�Ï�b�Y�µv��µuYu�±Zº�³�¡º��\¿Yz��²À.³ZÀ¯�z¿uZ¤¯�²À´$°·
©¹vk�yu�z§x«Y�Î�b�Y�µv��iyu�|À³�

ª¨ºº� ¶º] ¶kººc Zº]�Ï�_u¹vp¯�yu�¶§�uº��¾º¯ ¶º�oÈ¯
��.&� dd¹ ¹u�¦Àº³º¯yZº· ¶]��º]z¯�bº Àº« \¿zºº�

Y |WZo�±M�¶]��º]zº¯ ½¹zºÀ³�±M��^ºc ¶º]b�Y�bÀ°·�¶]º³�¶]�¶§
½¹zÀ³�~³Z§z���µu¹vp¯�²¿Y�yu�¶§�b�Y�\¬�¯�²¿Y�z.³ZÀ]�uºs

b�Y�iº¯�~³Z§z��z]Yz]�¹u�u¹vºo yu�b Àº«�Z]�Yy��º�º¯�²¿Y
b^�³�¹u�¦À³º¯yZ·�b À«�\¿z��²À.³ZÀ¯�±uº]�uZ¿{�¶]�¶kººc

uz§�½zÀ-�¶lÀd³�±Yºc�¾¯�|À³�zº.¿u�bº«Zo�¹u�¶º]�ª¨��yu�Ð�
ªÀ�¹z��¾º«Z.#��Àº��À��|À³�¹ Zd�Yz°·�½¹zÀ³��À��Z]�iº¯

b�Y�µv��¶�¿Z¤¯�b Àº« ½¹zºÀ³�¦À��¶�¤³�~³Z§z��¶]�¶kºc�Z]
�bºº�Y�µvºº� µuYu�±Zºº�³�yººº§x¯�ª¨ºº� ½¹y�yu�¶ºº§ Zºº· �Àºº�
½Z·¹zÀ³�~³Z§z��Z]�iº¯��À��¦À��~³Z§z��¶§�b�Y��tº�¯

u¹vo�yu�b À«�½¹zÀ³�¦À��~³Z§z��¾«¹�±Zº�¨¿�Zdº�Yz°·Ï�Ï
�À��¦Àº� ~³Z§zº� zº]Yz]b�Y�iº¯��yZ¸�Y�±Yºc�¾¯�¶lÀd³�yu

zºº]Yz]�¹u�©uZºº�¯�¾ºº�³Z§z��yu�Yzººh§Y�b Àºº« ½¹zººÀ³ ¶ºº§ bºº�Yu
v´§�¾¯�±Zº�º³�iºº¯ ~³Z§zº��uZ¿{��ÈdsY�¶]�b¿Z´��Z]�Z´°�

b À«�½¹zÀ³�~³Z§zº� Zº] ¶³Yºdº�Y�¾º�À^��~³Z§zº��µu�{Y��À]
z]Yz]�uyYv³�uºk¹�¾-v��ª £�µv¿v���º£¹�±Z¨¯Y�

ª£Yvo��¹y�©Z°�Y�Z]�º]z¯�b À«�\¿Yz��aZ�]z¯��º°l¯
¶º�]Yy�¶º]�Ï�uv��¶]�b^�³�±M�aYzÀÀ�c�¶§�v³Y�µv��¶^�Zp¯�|À³

zºººd´�yZ§�±Z.«ºººº§�.&�ª¨ººº� yu�Ñ�bººº�Y�µvººº� µuy¹M�
¦#ººº§ zºº¿uZ¤¯�½Y{Y�yu�bºº�Y��tºº�¯�¶ºº§½yººº�¶ºº].&

uv���¿Y|�Y�Z]�¹ b�Y�zd�À]�\¿Yz��yu�¾-v´§Yz�.&\¿Yz��
¯ ¾�t�¯�uv��¦¿�b°��¶]�b Àº«v´§�¾¯�ªÀ�z.¿u�ayZ^��¶]

uvº� �¿Y|º�Y�Zº].&v�y�¾¯�½zd�À]�aZ^g�¶]�b À«�\¿Yzº��
ª¨��yu�²À´$°·�Ò�aYzÀÀ�c�½Y{Y�yu�©Z·¹zd�Y�uv��aYzÀÀ�c

uvº�.&b�Y�µv��µuYu�±Z�³��uº��¾¯�¶�oÈ¯�¶§�½yº��±Z°·
b�Y�b À«�\¿z��¶]Z�¯�Z^¿z¤c�±M�aYzÀÀ�c�v³¹y�

À«�½¹zºÀ³�`^º�Zp¯�yu�bº�Y�¾º¸¿v]`«uZ�¯�¹u�{Y�b �Î�Z¿
�Ï�z¿uZ¤¯�¶]�b^�³�Yy�Z�s�²¿zd°§�¶º§ bº�Y�zd^º�Z´¯�¾º�¹y

vº�Z]�¶dº�Yu�¾º�£Y¹�©¹Yvd¯��¿z�c�¹u�{Y��Z�s�¾]Z¿{yY�½Yzº]
©Z¯zº³ ½Zº�s�²Àº.³ZÀ¯�¾º´�¿�01(�²À.³ZÀ¯�yxºk {Y�|ºÀ³�¹

©Z¯z³�½Zº·Z�s�aZ�]zº¯�506(�z¿{�yYz£�¶]�±M�aÇuZ�¯�¶§
�Y�µv��¶d�z-�µz¸]�b�Yb�

�ÏÎ��«Y�¦
 

� 1

�L P
SP

I
II

1
���016

�ÏÎ�[�¦
 

� 1

�L
�

P
SP @I
II>1

����506(

2©¹Y ¦À³º¯yZ·
�¹u�¦À³º¯yZ·
º��¦À³º¯yZ·

º��¦À³º¯yZ·

¹u�¦À³º¯yZ·

©¹Y�¦À³º¯yZ·

&/

.&

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
3.

23
.1

.6
.2

 ]
 

                             7 / 12

https://dorl.net/dor/20.1001.1.2251600.1383.23.1.6.2


©Z���©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐ ÖÍ

ª¨�Ð�¾^³Zk�¹ ¾«º��½Z·¹zÀ³�¹ iº¯�ªÀ�¹z���À��`�¿Z¤¯�

ª¨�Ñ�¶]�b^�³�b À«�\¿Yz��aYzÀÀ�c�.&¹u��¹y�{Y�µuZ d�Y�Z]�¶§b�Y�µv��²ÀÀ�c��

ª¨�Ò�¶]�b^�³�©Z·¹zd�Y�uv��aYzÀÀ�c�.&

�ºº]Y¹y�²ºº¿Y yuPI¹ µvºº� ½zººÀ- µ{Yvºº³Y zººÀ�d¯�zººh§Yvo�SI
v�Z]�¾¯�¹zÀ³�µvº� uy¹M�zº] yYvº¤¯�zºh§Yvo�1uYv�c�z.³ZÀ]�|À³�

b�Y�iYº¯Y�
`^�Zp¯�¶º] �º]zº¯ ½Zº·Z�s�zº¿uZ¤¯`«uZ�¯�{Y�¶§�b À«�½¹zÀ³�

�ÏÍ�©¹vºk yu�vº³Y�µvº� ²ÀºÀ�c��Î�v³Y�µv��iyu�¶�¿Z¤¯�{Y
`«uZ�¯�¶§�uº��¾¯�iZd´d�Y�¶dº¨³�²º¿Y�Zº·Z�s�Î�Z]�¶�¿Z¤¯�yu

¶«uZ�¯�Ï�b�Y�yYuyºsz]�½zd�À]�b£u�{Y�b^h¯�z.¿u�½º��{Y
zº¿uZ¤¯�±uºº]�01(�¾cZ^�Zp¯�b À«�½¹zÀ³�±uº]�zd°§�²Àº^¯
Z¤¯�¶º] b^º�³b�Y�µv��½zÀ-�µ{Yv³Y�z¿u�ª¨��²À´$°·�Ó�½Z·¹zÀ³

aÇuZ�¯�Z]�µv��¶^�Zp¯�b Àº«�Î�²À´$°·�¹�Ï�ayº��¶] Yy
µvº� ½zÀº-µ{Yvº³Y�zº¿uZº¤º¯ Z]�¶º�º¿Zº¤º¯ yu�¾º³Zº¯{�½zººº�

v·u�¾º¯ ±Z�³��[M�±Z¿zºk zÀgZc�±uYu�±Z�³�yº�º´¯�¶]�±Zº¿Z��yu

iº¯ ªÀ�¹z� �À�

®À¤d�¯�½¹zÀ³��À�

b À«�½¹zÀ³��À�

I�SHDN� �����

I�SHDN� �����

I�SHDN� ����

I �+=�

6�I�

6�I�

6�I�

&/�PHDQ� ����
&/

.&

6W�PHDQ� ����

.&

6W

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
3.

23
.1

.6
.2

 ]
 

                             8 / 12

https://dorl.net/dor/20.1001.1.2251600.1383.23.1.6.2


©Z���©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐÖÎ

ª¨�Ó�²À]�`�¿Z¤¯�¹u�¹ ©¹Y�½Z¸�¹y�¶]�µv��½zÀ-�µ{Yv³Y�¹ ¶^�Zp¯�½Z·¹zÀ³�

ª¨�Ô�½Z¸³º¯{M�yu�©¹Y��¹y�¶]�µv��½zÀ-�µ{Yv³Y�¹ ¶^�Zp¯�½Z·¹zÀ³�²À]�`�¿Z¤¯�Î�Ï¹Ð

yº�o�yu�b À«�½Z·¹zÀ³�½Yz]�¾¸]Z�¯�½Z¸´ºÀ°tc�¹ aZ^º�Zp¯
b^ºh¯�±Z¿zºk�±º¯{MÏ�¾ ´¯�Z¿�±º¯{MÐ�Zl³Y½Yz]�¹ µv��

½Z¸¬¨��yu�\Àczc�¶] ¹u�¹ ©¹Y�½Z¸�¹y�Ô�¹�Õ�|À³�¹z¿uZ¤¯
©¹Yvººk yu�\Àczººc¶ºº] |ººÀ³ ¶�º]zºº¯ ½Zºº·Z�s�Ï�¹�Ð�¶ººWYyY

v³Y�µv��

Ó�aYuZ¸´�À��¹ ½zÀ-�¶lÀd³�
Î�ªÀ«u�¶]�¶§�b�Y�±M�z.³ZÀ]�¢Àº¤pc�²º¿Y�j¿Zdº³ ¾º¬§�yºº�¶º]

¹ ½Z·¹zÀ³�±M��^c�¶]�¹ Z¿yu�iYº¯Y�¾�uZº�c�b�Àº^�¦¿�¶]�µuyY
yYuyºs�z]�¾�Zs�¾-vÀ$À��{Y�¾^³Zk�½Zd�Yy�yu��º�t]�¶¿Z�
ª¨�¯�±M�²À°tc�½Yz]�¾�Z¿y�¢À£u�©vº¯ ¦¿�¶WYyY�Yxº« ¹ µuº]

)<
�1�P�

½zÀ-�µ{Yv³Y

¶^�Zp¯

W �VHF�

)<
�1�P�

¶^�Zp¯½zÀ-�µ{Yv³Y

W �VHF�

©¹Y��¹y

¹u��¹y

)<
�1�P�

)<
�1�P�

)<
�1�P�

¶^�Zp¯µv��

µv��¶^�Zp¯

µv��¶^�Zp¯

µv��½zÀ-�µ{Yv³Y

µv��½zÀ-�µ{Yv³Y

µv��½zÀ-�µ{Yv³Y

W �VHF�

W �VHF�

W �VHF�

±º¯{M�

±º¯{M�

±º¯{M�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
3.

23
.1

.6
.2

 ]
 

                             9 / 12

https://dorl.net/dor/20.1001.1.2251600.1383.23.1.6.2


©Z���©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐ ÖÏ

ª¨�Õ�½Z¸³º¯{M�yu�¹u��¹y�¶]�µv��½zÀ-�µ{Yv³Y�¹ ¶^�Zp¯�½Z·¹zÀ³�²À]�`�¿Z¤¯�Î�Ï¹Ð

©¹vkÏ�¹ \¿Yz��²À.³ZÀ¯�yu�©¹Y��¹y�Z]�µv��²ÀÀ�c��b À«�½¹zÀ³�½Z�s�z¿uZ¤¯�M½Z¸³º¯{Î�Ï¹Ð
Z�s yYv¤¯ O& ²À.³ZÀ¯ ±º¯{M

506(���� 01(���� ÎQ Q Ï Q� Ð
ÒÔ�ÏÒ ÎÔ�ÎÖ ÐÖ�Í ÒÐ�Í ÏÓ�Í Î
ÓÑ�ÎÖ ÍÓ�ÎÐ ÏÒ�Í ÏÒ�Í ÎÒ�Í Ï
ÏÎ�ÐÓ ÏÒ�ÏÔ ÎÕ�Í ÎÔ�Í ÎÕ�Í Ð

©¹vkÐ�²À.³ZÀ¯�½Z¸³º¯{M�yu�¹u��¹y�Z]�µv��²ÀÀ�c��b À«�½¹zÀ³�½Z�s�z¿uZ¤¯�¹ \¿Yz�Î�Ï¹Ð
Z�s yYv¤¯ O& ±º¯{M

506(���� 01(���� 0($1 �&� OV
ÎÏ�ÑÖ Ò�ÑÍ ÖÑ�Í ÍÔ�Î Î
ÕÒ�ÏÑ Î�ÎÔ ÓÓ�Í ÐÐ�Í Ï
ÐÒ�ÐÕ ÐÎ�ÐÍ ÑÕ�Í ÏÒ�Í Ð

)<
�1�P�

µv��½zÀ-�µ{Yv³Y µv��¶^�Zp¯)<
�1�P�

µv��½zÀ-�µ{Yv³Y

µv��¶^�Zp¯
)<

�1�P�

µv��½zÀ-�µ{Yv³Y

µv��¶^�Zp¯

W �VHF�

W �VHF�

W �VHF�

±º¯{M�

±º¯{M�

±º¯{M�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
3.

23
.1

.6
.2

 ]
 

                            10 / 12

https://dorl.net/dor/20.1001.1.2251600.1383.23.1.6.2


©Z���©È¤d�YÏÐ_yZ°���Î�yº¿z¸�ÎÐÕÐÖÐ

bº�Y�¢À¤pc�²¿Y�yu�µv��¶d�z-yZ§�¶] ½Z¸�¹y�¶]�¶kºc�Z]�²¨À«
b�Y�iZd´d�Y�ª]Z£�z¿{�¾¬§�j¿Zd³�¾]zlc�½Z·�µuYu�ªÀ¬pc�¹�

Ï��b�Y�¦#º§�Z¿yu�n���iYº¯Y�±Z�º³�¶´¯Yu�¶§�½uyYºº¯ yu
`´¯Yu�½YyYu�b À«�½¹zÀ³�¹ µv�³�vÀ«ºc�ª¯Z§�yº��¶º] Zº· ¶]Yuzº-

bº�Y�¾º¨#º§�aZ³Zº�º³�À��vÀ«ºc��zº� ¾ºcyZ^��¶º]ª¯Z§�ª¨
`«uZ�¯�¾´�¿�b À«�½¹zÀ³S! ���'+uº��¾°³�yYz£�z]��

Ð�½yYv¤¯�½YyYu�Z^¿z¤c�b À«�½¹zÀ³�~³Z§z��¶º§ vº� ¢º¤p¯
b�Y�iº¯�~³Z§z��z]Yz]�¹u�u¹vºo�b À«�½¹zÀ³�¦À��~³Z§z�

aZ�¿Z¯{M�²¿Y�yuÏ�Ïb�Y�µuyY¹�iYº¯Y�¦À��~³Z§z��z]Yz]���
ºº] uZºº¿{ Zd^ºº�³��ÈdººsY�ªÀºº«u¶ºº]½Y�¶³Yºdºº�Y�`ºº¿Z��~³Z§zºº� ²À

�Ñ|ºcz·��b Àº« ½¹zºÀ³�~³Z§zº� ¹�Z^¿zº¤cÑ�Í|cz·��µv¿v�
vd�Y�¾°³�¡Z cY�¾-v��ª £�

Ñ�µuyY¹�®°¿|§Z¯�½¹zÀ³�¶§�uº��¾¯�f�Z]�b À«�½¹zÀ³�uºk¹
uºkº]�iº¯�yZ�d³Y�b¸k�yu�È¯Z§�¾¿Z¿yu�µ{Z��ºº���¦º¿ zº]

Zº] Zdº�Yz°·�¹ ¾º^³Zk�¾º´�¿�¹zºÀ³�¹u�\À§zºc ¹ v¿ZÀº³yu�iº¯�
uzÀ-�yYz£�z�³�v¯�¾d�¿Z]�¾oYz��

Ò�¾¨À³º¯yZ·�aÈ°k�{Y�½zdº�À]�uYvº�c�\À§zºc {Y�µuZ dº� Y
yu�¹ uyYu�µYz°·�¶]�b Àº« ½¹zºÀ³�uy¹Yzº] yu�Yy�½zdº�À]�bº£u
yu�µv��uy¹Mz]�½¹zÀ³�yYv¤¯�zd°§�aÈ°k�{Y�µuZ dº�Y�ayºº�

uº]�v·Yºs�±Z´À°�Y�v��b¸k�
Ó�¶¿¹Y{�¦¿�uºk¹I¾³Z¯{�½z��¶^�Zp¯�½Z¸�¹y�¾¯Z°c�yu�

¶kYº¯�ª¨�¯�Z]�ª°��yu�Yy�aÇuZ�¯�²º¿Y�uzº]yZ§�b Àº« ½¹zºÀ³
v´º§¾º¯�½Yz]�¾«Z°doY�\�Z´¯��º¿{ºc�¦º¿ ²ÀºÀ�c�²¿Yzº]Z´]I

½yZ¯M�½Z·yZ§�Zl³Y�|¬d�¯�±M�±uy¹M�b�u�¶]�¹ b�Y�½y¹z�
±º¯{M�{Y�½uZ¿{�uYv�c�½¹y�z]b�Z·��

Ô�yº�o�yu�¾�uZ�c�iYº¯Y�{Y�¾�Z³�¾^³Zk�½Z·¹zºÀ³�²Àº°tc
¹ µuº]�y¹v¤¯�¡º��½Z¸�¹y�{Y�µuZ d�Y�Z]�¾ ´¯�Z¿�b^ºh¯�±Z¿zºk
yu�µv��½zÀ-�µ{Yv³Y�¹ ¾´À°tc�½Z·¹zºÀ³�²Àº] ¶¬º�Zo�½Zº�s

±º¯{M�±Z¿zkÏb�Y�±Z¿zk�±¹v]�bÀ��¹�{Y�zd°§��

¯Z³�µ%Y¹¶
���OLIW�RU�WUDQVYHUVH�IRUFH
�� LQOLQH�IRUFH
���ORFN�LQ�SKHQRPHQRQ
���PHDQ�QRUPDO�HUURU
���URRW�PHDQ�VTXDUH�HUURU
���VLJQLILFDQW�ZDYH�KHLJKW

���ORQJ�FUHDVW
���6WURXKDO�QXPEHU�
���YRUWH[�VKHGGLQJ
����DLU\�ZDYH�WKHRU\
����.HXOHJDQ�&DUSHQWHU

kYz¯�
�� +DOODP�0�*��� +HDI�� 1�-�� DQG� :RWWRQ�� /�5���

³'\QDPLFV� RI� 0DULQH� 6WUXFWXUHV�� 0HWKRGV� RI�
&DOFXODWLQJ� WKH� '\QDPLF� 5HVSRQVH� RI� )L[HG�
6WUXFWXUHV� 6XEMHFW� WR� :DYH� DQG� &XUUHQW� $FWLRQ�´�
5HSRUW�85���&,5,$�8QGHUZDWHU�(QJLQHHULQJ�*URXS��
/RQGRQ� �����

�� )DOWLQVHQ��2�0�� ³6HD�/RDGV�RQ�6KLSV�DQG�2IIVKRUH�
6WUXFWXUHV�´�&DPEULGJH�8QLYHUVLW\�3UHVV��8.�������

�� 6DUSND\D�� 7��� DQG� ,VDDFVRQ�� 0�� ³0HFKDQLFV� RI�
)RUFHV� RQ� 2IIVKRUH� 6WUXFWXUHV�´ 9DQ� 1RVWUDQG�
5HLQKROG�&RPSDQ\�,QF��1HZ�<RUN�������

�� 0RULVRQ�� -��5���2
EULHQ��0��3��� -RKQVRQ�� -��:��� DQG�
6FKDDI��6�� ³7KH�)RUFH�([HUWHG�E\�6XUIDFH�:DYH�RQ�
3LOHV�´ $PHULFDQ� ,QVWLWXWH� RI� 0LQLQJ� DQG
0HWDOOXUJLFDO�(QJLQHHULQJV��9RO�������SS�����������
�����

�� 1DJKLSRXU�� 0��� ³7KH� $FFXUDF\� RI� +\GURG\QDPLF�
)RUFH� 3UHGLFWLRQ� IRU� 2IIVKRUH� 6WUXFWXUHV� DQG�
0RULVRQ¶V� (TXDWLRQ�´� 3K'� 7KHVLV�� +HULRW� :DWW�
8QLYHUVLW\�������

�� 0DFNZRRG��3�5���³:DYH�DQG�&XUUHQW�)ORZV�$URXQG�
&LUFXODU� &\OLQGHUV� DW� /DUJH� 6FDOH�´� /,3� 3URMHFW�
��'������

Ô�¥ �uY{z���ùz]�uyY¹�¾¨À¯Z´¿u¹yvÀ·�½Z·¹zÀ³�¾]zlc�¾�yz]
iYº¯Y� ¹ ±Z¿zk� zÀgZc�bpc� ¾WZ¿yu� ½Z·º¨�� ®WZ£� LZ��Y

¾�uZ�cø±Z¿Z��±Yz¿Y� �¶À¯¹yY� µZ.�³Yu� �v�yY�¾�Z´�yZ§�¶¯Z³
ÎÐÔÖ�

 [
 D

O
R

: 2
0.

10
01

.1
.2

25
16

00
.1

38
3.

23
.1

.6
.2

 ]
 

                            11 / 12

https://dorl.net/dor/20.1001.1.2251600.1383.23.1.6.2


©Z���©È¤d�YÏÐ_yZ°���Ï�v´ �YÎÐÕÏ ÖÑ

�� &KDNUDEDUWL�� 6�.��� 7HFKQLFDO� 1RWH�� ³2Q� WKH�
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