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 النظرية العلمية كمنهج تمثّلي ونموذج تمثيلي
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1 - Patrick Suppes, Models And Methods In The Philosophy Of Science: Selected Essays, 
Originally published by Kluwer Academic Publishers in 1993, P : 67. 
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5 - Lorenzo Magnani, Tommaso Bertolotti, Handbook Springer of Model-Based Science, 
Springer International Publishing AG 2017, P : 21-22. 
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- Axel Gelfert, How to Do Science with Models - A Philosophical Primer, Springer 
International Publishing (2016), PP: 5-8� 
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10-https://www.researchgate.net/figure/Construction-of-atom-pair-fingerprint-When-creating-
an-atom-pair-fingerprint-
following_fig2_321641342#:~:text=When%20creating%20an%20atom%20pair%20finge
rprint%2C%20following%20steps%20are%20performed,conversion%20into%20bit%20s
trings%3B%204 Ú :��!�� �*!r27−03 −2020Ù . 

11 − * S N�1%:HF ���"�� �w 
- Santosh A. Helekar, Animal Models of Speech and Language Disorders, 
Springer Science, Business Media New York, 2013, P: 29-30� 
- Philip A. Schwartzkroin, Encyclopedia of Basic Epilepsy Research, Elsevier Ltd, 
2009, P : 1527-1528. 
- Koji Fujita & Cedric Boeckx, Advances in Biolinguistics - The human language 
faculty and its biological basis, Routledge, First published 2016, P: 258-259. 
- article By: Elizabeth Pennisi, Language Gene Has a Partner. Website link : 
https://www.sciencemag.org/news/2013/10/language-gene-has-partner  �*!rÚ

 :q�+��28−04−2017Ù  
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12 - Peter Ludlow, The Philosophy of Generative Linguistics, Oxford University Press, 
First published 2011, Introduction.  
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16− ¥!{!��� 
�=�� c�[ 8&��� ��� � @�+%: 

- Cedric Boeckx, María del Carmen Horno-Chéliz and José-Luis Mendívil-Giró, 
Language, from a Biological Point of View: Current Issues in Biolinguistics, Cambridge 
Scholars Publishing, 2012.                                                                                               == 
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== - Antonino Pennisi & Alessandra Falzone, Darwinian Biolinguistics - Theory and 
History of a Naturalistic Philosophy of Language and Pragmatics, Springer 
International Publishing, AG 2016, P: 39 (And beyond). 

17 - David W. Embley, Stephen W. Liddle, Oscar Pastor (auth.), David W. Embley, 
Bernhard Thalheim (eds.)-Handbook of Conceptual Modeling_ Theory, Practice, 
and Research Challenges-Springer-Verlag Berlin Heidelberg 2011. P: 21 
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- Ferdinand De Saussure, Cours De Linguistique Générale, Publié Par: Charles Bally et 
Albert Sechehaye, Payot, Paris, 106, Boulevard Saint-Germain, 1971, P: 99. 
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20 - Denis Bouchard, The Nature and Origin of Language, Oxford University Press, First 
Edition published in 2013, P : 322. 
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22 - David Crystal, A Dictionary of Linguistics and Phonetics, Sixth edition published 

2008 by Blackwell Publishing Ltd, P : 494-495. 
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23- Keith Brown &Jim Miller, The Cambridge Dictionary of Linguistics, Cambridge 

University Press, First published, 2013, P: 450� 
24 - Bas Aarts, Sylvia Chalker, Edmund Weiner, The Oxford Dictionary of English 

Grammar, Oxford University Press, Second edition published 2014, P: 423-424� 
25 - https://en.wikipedia.org/wiki/Tree_(data_structure) ] :2019-11-15شوهد المقال[  
26 - Johan J. Bolhuis and Martin Everaert, Birdsong, Speech, And Language - Exploring 

the Evolution of Mind and Brain, Massachusetts Institute of Technology, 2013,  
P: 27. 
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- Ganesh Jawahar, Benoît Sagot, Djamé Seddah, What does BERT learn about the 
structure of language? in: https://hal.inria.fr/hal-02131630  :q�+�� �*!rÚ23−12 −
2018Ù .                                                                                                                    == 
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== -https://towardsdatascience.com/deconstructing-bert-reveals-clues-to-its-state-of-art-
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− John Daintith, Elizabeth Martin, A Dictionary of Science, Oxford University Press, 
Sixth Edition, 2010, P: 554. 
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 k��\ J� @T&' g�1� �N�W� J�  9�	 A� 9V R$�¡ ]  �F ���!5 HF )� ��

> A"z5 ,k$�4� �E4� �,l&-��9 ,
���2<�� c����� ��&I� 
'!���� �*�!p�� ��
 k-�-V ,A"z&��9 8�B?�� HF T$�� R�"�!�&�� R�[!�4�� � @!=&�� �w*9

 k��F ;�<7� �� 9V 
��B �F�!� �{9''���� !14��''  9V'' )�<z��°
���� !1%

'!����''� 

� ) ��&� ¥�!%V S ��B?�' �E4��9 �[!�4�� �V ��% ,�w* `a 
t�{P�� J
 �7!�� ,8�B?��9 N��1&�� :N�2� J� ,
������ 
t���� c�9 V9 8���-V
 �E4��9 Rz7!�� �[!�4�� :�l� q�+�t ;~�a ��� h�24&-]�9 d��+&-]� ,A"z&��9
 :�6'V9 ,ZA"z&�� �E4��9 ZA"z&�� �[!�4�� :.�wB q�+'9 ,Rz7!��

]� �E4�� TM ,R��24&-]� �[!�4��9 R$��+&-]� �[!�4�� �E4��9 R$��+&-
 A�z&�� 
�4� `a � �4&-�9 ,��\V 
E� J�9 ,
E� J� �w* �~�a ��� R��24&-]�

 R&�� R�����'' ��9�[9 ,N��1&�� 8���-V �E&<-�99 ,d��+&-]� c��4+5 ���F��
9 NK��� A"z&��9 ,N��1&��9 ,d��+&-]�9 �A"z&��Û 
 @7��� �E��� 
�K�� @N��

�eÜ''45�\ J� 9�2' �� , �*�Ma HF N��&5 R&�� 
�$�E4�� 
�K��� !* A"z&�� �V ��
 q�� ,B A"z&�� ��  �� J�� ��� 
���F 
'�p%''~��� ��Ë J"K''  J� �F�t

                                                           

44 - Isaak Iosifovic Revzin, les modèles linguistiques, P: 7. 
45 −  �,F ,�'i!&��9 34�� �93�� ��  ,(���� !14�� S R����� A�z&�� ,��Ë J"K ~���−  ,� ���

�h1 ,2002 :C ,�20� 
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��� P�46 �V ) 9�1�� 
��2<�� nw� J��' �t ;) 9�	 A\�� �w* 
��2�9 ,
 k%V ,B �����&� �+��  �A"z5 �*�!® 
F!�# 9V )�*�® @�z_5 �w* L+1&' �V N2�

 nw� @��5 d��+&-� k2K�=_' �V @�� ] �� N���&��9 L����� �� A"z&�� J� ¥!4��
 8�7 .�[9 ,
F!4&�� k�$�-99 k2���-�� N��1&�� L @+1&' TM ,.�5 9V )�*�p��
 c�d��+&-� @]a ��% ] Ç[a ;
������ c��!l�� 
�4� 
 @� _1�9 ,�!���� ~'��5 ) �E��

 c���v9 ,
=��% A"z5 �!�' ���t ,c�d��+&-]� nw* HF 
�42� 
<�"�
 )�*�p�� nw* A"z5 JF T���� ��F �[­t ?�+% HF ��42� ��B �[a �+��  �*�!p��

 q�� ,B � @-!&�� `a A"z&�� ���' ,.�5 9V''~��� ��Ë J"K'' )�!7 w\��t ;
 )�$� ''�$�W� nw* J� �42 _' TM c��$�W�� V�25 ,�u��t �u�r �"&5 �E����5 ��� c�

 �V J��'9 ,
'�p4�� ��"' ��F È�[!�% 
'A"z&�� ����� J� LM̂!&��9 �*��2&\�9
 ,
�$�W� 
'�p4��� q!+�� �=+� HF ,c�'�p% 
'A"z&�� c��$�W� � f�"_5


����� �Q��� 
'�p4��9''47 A"z&�� )�$�  ��	 ��-!&� C�\ � @-!&�� �w* �a �
,B ,R����� T�1&��9 x24&��9  @�V'' Zw�� ,A"z&�� `a q!7!�� !* T���� G�*

 R$��+&-]� 8'��&��9 
�{�'��� 
���� Q&�59 �
���24&-� 
��+F 
���F !*
 �4���t �,e ]a L+1&5 ] 
���� �V R4�' ] .�[ J��9 ,
���� L�+1&� �&��-9

4� J��'9 ,�*�!p�� �79 HF )� �+�� �[,4�� d�4� ����a !* 
���� ;�1=�� �E
 S A"z&�� ��B �[a9 Ù���Ú T���� J� ��� 8%��� 
7��� T�*�z�� h�24&-�
 T�*�z� HF d,���� ��z5] 
��&% ,)A2B c�K��% L+K �� 
���2<�� �!����
 ] �!���� .�5 S �!==I&��t �
�%�"%P� �!���� S ��&� ����t ,
1{�9

� ¥!{!� R*9 ,`9�� c�!<�� S �z�&� �!���' �E4�� JF .�*�% ,
-����
¥!{!�� �w* �� k� �!����&' Zw��''48� 

                                                           

46 −  :C ,L��"�� �����27� 

47 −  :C ,L��"�� �����26� 
48 − � �4�' /!�� )�*�+�� ,�'i!&��9 34�� �!� !�% ,�E@�K 
�%���a9 �E4�4+5 :
�%�"%P� �!���� 
���� ,�'�

– �h ,¯�8 ,2018 :C ,�34� 
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 �� k� Nfl X�_�� A"z&�� �a''�"@&5 )�$�  )�!7'' � @-!&� �7�\ ��l� ��� ,
 ��&I� � @-!5 !* N� ,�+t A"z&��  9�K �4F �+' ]9 ,8"1t A"z&�� )�$� 

� S � @-!5 �� R����� g12�� �[,%9 R����� A�z&�� �*�4� d�1%V ��&
 A"z5 HF )� �� 
���F �[,% �{9 JF A"z&�� ���' ���4�t ;��)�$����
 ;2=�t ,N��1&�� 
��F �' Y�_%9 ,�'�� J� d��+&-]� y�� ;&t `a � X�Ç�X% ,�*�!p��
 �*�4��9 �[,4�� �� 
�����4'��� L�� �@�B�K ��!�� �z% S9 �'�$�  �-!&��

��� 
���F 
'�p% N\�  
�j �� �a 
'�p% N\�  �E4��9 �[!�4�� 
�����4' 9 
�B�K ZV�� q!+% �4�

 q!� kX4 f� X6X5 �� ,��l� 
�%�"��� 
'�p4��� ��''~��� ��Ë J"K'' :'' 
�42�� R4�5 ]
 J� d�E&%]� 8+F @]a )�9¼��� V�2' ] A"z&�� �V R����� A�z&�� 
�����

=' A"z&��� A�z&�� �� ,N��1&��9 d��+&-]� )�*�p�� d��+&-� 8K�
�E���v9''49 NB S N��1&��9 d��+&-�� È8K�=� �� �4��� �we �� A"z&��t ,

 �� )�*�® A"z5 ���- S N��1&��9 d��+&-]� �!6K9 ;R����� A�z&�� NK���
 @�V .�[ ;Rz7!�� �E4�� 
7�\9 �E4��� �!6K'' ��+'�� ���+&��9 d��+&-]�

��� 
-��  S �7!�� ��� J�
�''50 8%�� `a �6'V h�24&-]� �!6K �B�&'9 �
 Zw�� R�"�!�5 N�F q�\ J� k� k&2K�=� 9V d��+&-]�'' T&' �V k� ��B ��

 ���z�!�� J� k�$�&4� �z&%�9 n�+�5 Zw�� d��+&-]� J� k+2- �� HF n ,&F� ]!�
nw* J� R�"�!�5 
'�p% S ����F T$�� d��+&-]�t �|�2�� n[�&-V� �'��*9 

d��+&-]� �w* �+4� ��� TM nA� d��+&-� HF k'V� �4� [a 
�K�4��''51 �wEt ,
h�24&-]�9 d��+&-]�9 8�B?��9 N��1&�� �� N\��&��52  ,A"z&��9 �7!��9

�
'�p4�� N\�  ,E&�����4' 9 �[!�4��9 �E4�� �� N���&�� �4� ;{!' 
                                                           

49 −  :C ,(���� !14�� S R����� A�z&�� ,��Ë J"K ~���26� 
50  −  )�*�+�� ,8&��� b�F ,
�z7!��9 
'������ �� 
���� ,��"K ���– �h ,¯�1 ,1421*/2001 :C ,�149�  
51 −  :C ,
�z7!��9 
'������ �� 
���� ,��"K ���10 
52 −  34�� �*�4�� ��  ,R����� g12�� ,Zi�� 
'�4F :h�24&-]�9 d��+&-]� �� 
����� �7�� .�wB �p4'

 �,F ,�'i!&��9– �h ,� ���1 ,2014 :C ,�21� 



335                                                                                                      اللسان العربي

                                                                  

 �4��� �we 
'�p4�� �a''�?�� T�*�z�� J� ���4� c�z'��&��9 
<�
 �� c������ �'�v 
<-�!� 0 �!D� `a 
���p% )�p% ��+5 R&�� ,c]!+��9

�E4F x24&��9 0 �!D� A"z5 G�e c]!1&��''53 T�*�z��9 c�1�<=��t �
 
+��  c�z'��&�� �%�B ,�B9 �0 �!D�9 �*�!p�� �7!� �e �5x_' ���z'��&�

9 
pK��� h93� 
�t!&"�9 
��	9 .�[ ��B ,��=��% ��B �a9� d��+&-]�
��� 
'�p4� �@�W� A"z&�� k��F �!+' �-�-V9 ��<r 

  N����Ú HF d�4�7 �E4��� �[!�4�� 
��F JF �4�� �� N��_% �V J��' ,Ù
 N����Ú .�[ q�\ J� º!=4� ,
'�p4�� J� ,E&%���98:Ù 

 

 
 
 
 
 

�[!�4�� �� 
����� S N�� �� � @I�% �V J��' ,B  S ¿�7 ��9 �E4��9
 N����Ú8:�' ,� Ù 
− ��E4� �[!�% @N��9 ,�[!�% k4F �!�2&' �E4� @NB 
− '' �E4���6� ��25 ���&'9 ,�E&�2=� ¿2<=' 
'�p4�� J�� �E4��

�Et��*V9''54� 
                                                           

53 −  R����� g12�� ,��K9 d��� Z��'9 – '�p4�� k5��-�-V L��  ,��z�� ��  ,
������ k&-��¤9 
– 
�h ,
'�!-1 ,1461*°2000 :C ,�28� 

54 −  :C ,(���� Z!���� ��z�� 
'�p% b��� ,L�t� R4�"K!2��129� 
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− '' �'��&� kF�6\a 
�9�	 �9�+' �V Ù���Ú ,�� �[!�% 
��2� J� @�a
 �	''55� 

− p4�� J�� �E4�� ��B �[a
'�  ¿2<=' �� �� �% ;����� �E4�� �[!�4��t ,��2��
��Et��*V9 �E4���6� ���&' 9V ,�E&�2=� 

− �����4'���9 
�B�D� �E�t L+1&5 R&�� R* 
��[!�4�� 
'�p4�� �� 

��� )�*�® 
-���� �E4��9 �[!�4�� 

 ��� �� q�+�� �we 
7�\ �� 
�+�t!5 
�2�B�5 
7�\ �{!� 
�9�	 S9
4�� ��:q!+% ,O�"� 8��� S ,�E4��9 
'�p4��9 �[!� 

 nw*9 ,
������ 
'�p4�� d�!� �v Z!645 �*��2&F�� 
�%�"��� 
'�p4��
 )A\��'' �V �E4� ,
�F�% ��9�t ,E4�� �V ]a ,�[!�4�� �4��� �%��KV N��&"5

 9V �Ep� �z79 @��' Zw�� ,N�l�&�� S Nl�&5 
�-�-V 
�7�I� ���&' �[!�4��
*�p� �E"z% )�*�p�� N\�  �*�p�� nw* NF�z5 
+'�<�9 
4��� )�*�p� 
7�\ �

 ������ �[!�4�� S 
+����� 
�42�� �!&"� ,�l� �
<��?�� �*�p�� J� 
F!�# 9V
 c��!���� nw* NF�z&�9 T���� S ) !�!�� c��!����� �|�2� ��l� @� X� _'


�2B��� �F�!+��9''56����� 
�42�� �!&"�t ; ��2�� 9[ /]��� �!���� �25� _� 
+
 ��2�� 9[ ��!=�� �!���� �25��t 
�1<"�� 
�42�� �!&"� ,4�� ,ZA"z&��
 9V 
��E4�� R* 
'�p4�� N\�  �7!�� �*�p� NF�z5 
+'�� �V ,B �Rz7!��
 h�25�� ;�{!&�9 �
'�p4�� .�5 N\�  A"z&��9 �7!�� S �2&�� �E4��

�� 8���-V ��� N\��59 
'!14�� 
'�p4�� N\�  �[,4�� ��� �� �E�F�z59 �E4
 �!�% �[!�%� 
l'�D� 
�%�"��� 
'�p4��9 �O���W� �*�+�� �2F �[!�%� 
�M�?��

:�o� �4��� ��&"% ,�R�"�!�5 
                                                           

55 −  d�6�2�� ����� ,34�� q�+�!5 ��  ,�z=��  �xt9 ��21- �"D� :
>�5 ,T���� c�'�p% ,�]m i���r− 
�h ,y����1 ,1991 :C ,�96 �ÙG¯&�Ú 

56 −  :C ,A"z&�� d��9 �� `a A"z&�� J� ,
'���!&�� c��%�"��� ,�!�% R�"�!�512� 
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 �+�'' 
�9�	 S ,�+��� 8%�W�� 
���� ��� `a £�E f� X! _� R�"�!�5 T̂* ��B
�� k"z% q��rP� ND 
�+�t!5��*�+�� �2F k��9 �V L2- Zw 

 J� )��&"� 
�2�B�5 c��%���a �!14��� d�<Fa S ,E4� NB �E� �!�25 ��9
 N\�� k� ,L��� �9�4=� k2rV c��%���P� nw* �127V g�1� ,
��+F �F�!�
 )�'�W� 
�z���&�� )�!=�� S ��U TM ,NF�z&59 ,c� �z�� k4� N\�5 ,���9

�� �2F ��	 �2' TM Ù���Ú8�<57  �
�1<"�� 
�42��� �� R�"�!�5 L'�z5 �V
 J� !14�� h�24&-� 
���F �E&+�+K S R�"�!�5 
'�p% �­t �
+����� 
�42���9

N+��� J� 
���� C�I&-�9 ,L<4��''58� 
 

4− :�J�] 
 R�"�!�5 �4F Z���!&�� O�"��� A�z&�� �V ,L2- �� q�\ J� @�2&'

�� c����� �*�!® A"z&� k f� X!_�� 
F�4�� k��v �+F ��-V HF @R42� ,
���2<
 �[,% �{9 HF T$�� R��24&-� �E4�� ,�
�5���'��� c��%�"���� 
�%�+���
 Rz7!�� O�"��� A�z&�� �a q!+�� J��' ,N��+���9 �
'!���� )�*�p�� 
'A"z5
 ,
���2<�� c����� �*�!® �799 d��+&-] k f� X! _� A-!- 9  �4F �Z!�42���

 @R42� 
�2'��&�� 
F�4�� k��v R2'�� ��-V HF59  HF T$�� R$��+&-� �E4��
�
'!���� )�*�p�� 
�z79 �[,% �{9 

 L�+1&� ��5� V 9V ��&��-9 
' ��� �[,4��9 ) @���� �[,4�� �V ;6&' ,B
 
'�p4�� �E�t ,� ,c�'�p4�� �E��a �4&"5 ,�� )�*�® 
-���� C��� S���� N���&��

                                                           

57 −  ����� ,q!=t ( �� �+4�� 
�# ,R�"�!�59 �*�+�� �2F �� !14�� ,��	 8�<�� �2F :�p4'5  ���� ,
1 ,1984 :�7 ,�25 −36�  

58 − � 8&��� ��  ,Z!14�� ��z�� T'!+5 ,��2F �,�- ��F c9A� ,
�����− �h ,��42�1 ,2016 :C ,�
185ÙG¯&�Ú �  

59 −  :C ,
�%�"��� 
'�p4�� 
��!�!�&"�P� �-�� ,��	 ��	 Z�����30� 
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�
�%�"���  ZV ,E"4� J� 
�w�4�� 
��2<t ;��¹ HF �[,4�� 
��2� �%�B �[a9
�
' �� 
�w�%9 ) @�# 
�w�% 

 J� �AlB �­t ,��\V )��5 
' ��9 )��5 ) �# �!�5 �[,4�� 
��2� �V ,�9
 c�d�=KP�9 
' ��� c��<��� J� 
F!�# HF �42 _5 ,c�-�����9 0!12��

�� c�z'��&��9 T�*�z��9 �!=��9 ;2=&t ,�*�!p��°���!�� J� )�+&"� ,~�a �
 _�[,%9 Èc�9 V �E�7V S R* R&��9 R$��+&-� R�E4� ��� c�[ ,)A\�� nw* 

 �� Z�p% ���a N\�  ,q]�&-]�9 N�l�&��9 N��1&��9 A"z&�� S �e ���&"_'
 c�[ ) �# �[,% 
' ��� �[,4�� nw* N��+_5 ,k"z% ��!�� S ���� R��F q���

2� �� �4��� �we �� ;2=&t ��+��� A�z&�� J� )�+&"� 
���24&-� 
'�!̂=5 
��
 y���&� 
<25�� �[,% 
�%�"��� 
'�p4�� �E�t ,� 
������ c�'�p4��9 ���t��

�) @�# 
'��t 
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:>���1� 

�  :
�t��� ,
�t���� �!���� S Nl�&�� �!Ez� ,��V �*���� ,/���� 9�r�KV
�9  
�# ��t ,
>?��9 
�t���� �!���� S 
==I&� 
�–  ,y����

 :�9 ���  ����2/3 ,1999�. 
�  ,c�F!2<�� 
��B9 :|�4�� ,R����� g12�� �*�4� ,J���� �2F Z9��

 b�"�� �Et ¥��r− �h ,�'!���3 ,1977�� 
�  
���+� (���� Z!���� ��z�� 
'�p% b��� ,L�t� R4�"K!2��

 ��+'�t� ,
��!�!�&"�ah ,�3��1 ,2013� 
�  J� )�� :
>�5 ,J*w��9 
���� 
-��  S )�'�� ��tm ,�!�% R�"�!�5

 )�*�+�� ,
t�+l�� HF�� ����� ,R4'��� ��2�– �h ,¯�1 ,2005�� 
�  ,A"z&�� d��9 �� `a A"z&�� J� ,
'���!&�� c��%�"��� ,�!�% R�"�!�5

'�W� y�&��� ��  ,/�K��� ��	 :T'�+59 
>�5 c9A� ,)�1&�� �– 
�h ,��42�1 ,2013�� 

�  )�*�+�� ,8&��� b�F ,
�z7!��9 
'������ �� 
���� ,��"K ���–  ,¯�
�h1 ,1421*/2001�. 

�  ,�!�"��9 ���!�!��"�� 
-��  `a N\�� ,Z32�� ~�� ,�&-�B N2�
 �!4z��9 
t�+l�� R4�!�� ����� ,
t���� ��F 
�# ,��V ���F :
>�5

o�9 y� –  : ���� ,�'!���287 ,2002�. 
�  ,�!����9 �!4z�� c�K�<7� G��B 
F!-!� ,�F ��	 Z!%�E&��

h ,�9|�% ��42� 
2&�� ,�9�K  �F L�+v1 ,1996� 
�  ,�E@�K 
�%���a9 �E4�4+5 :
�%�"%P� �!���� 
���� ,�'�� �4�' /!��

 )�*�+�� ,�'i!&��9 34�� �!� !�%– �h ,¯�8 ,2018�� 
� '9  R����� g12�� ,��K9 d��� Z��–  k&-��¤9 
'�p4�� k5��-�-V

 L��  ,��z�� ��  ,
������– �h ,
'�!-1 ,1461*/2000�� 
�  Z ���+�� ��7 :8'��5 ,
����� 
�4"��� S �9�  ,��4' �t A-!- Z 

–  »9���� ��	–  ,h�  ,y�&��� 
������ ����� ,
4��F ��	1985��  
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