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 The study is a collaborative classroom action research design in which the 
researcher and the collaborative teacher work together in conducting this study. 
The researcher acts as the observer while the Arabic teacher implements the 
Jigsaw technique. This study was conducted in two cycles. Each cycle consists of 
two meetings. The procedure of the research consists of four main stages, namely 
planning of the action, implementation of the action, observation, and analysis and 
reflection. To collect the data, the researcher uses some instruments such as 
observation form, field notes, and students’ reading score. The subjects of this 
study are 27 second year students of MTs Negeri Tinambung of the 2008/2009 
academic year. 
 This study is designed to improve the students’ reading skill by using 
Jigsaw is as one of the cooperative learning techniques . The objective of the study 
is to find out how the jigsaw technique can be used to improve the students’ 
reading skill at MTs Negeri Tinambung, West Sulawesi . 

 The finding shows that the appropriate procedures of the implementing the 
Jigsaw technique in the teaching learning of reading skill of this study are: 1) 
grouping the students in Jigsaw groups, (2) leading the groups to the topic by 
asking some questions related to a picture(s), (3) introducing the topic and 
explaining the instructional objectives, (4) assigning the students to predict the 
words used in the text, and, (5) reading the text clearly and loudly, and asking 
some students to re-read the text,  (6) discussing the content of the text with 
friend’s group discussion , (7)distributing the expert worksheet to each student, 
(8) dividing the  students into small expert  groups, (9) assigning the students to 
discuss the answer of the questions and taking notes on the important things in the 
text, (10) asking the students to present the result of the discussion in the expert 
group to each member, (11) checking the groups’ answers toward the text by 
using the competition game, (12) writing down the right answers on the board, 
and (13) asking students to conclude the lesson.  
 The finding of the research also shows that the implementation of Jigsaw 
technique in the teaching and learning reading skill is effective in improving the 
students’ reading skill. The improvement is indicated by the increase of the 
students’ mean score. The students’ mean score increases from 54.80 to 60.86 in 
cycle 1, 71.25 to 76.80 in cycle 2. 
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Kata kunci: teknik Jigsaw, meningkatkan, keterampilan membaca pemahaman 

  
Penelitian ini menggunakan rancangan penelitian tindakan kelas yang 

bersifat kolaboratif dimana peneliti dan guru bekerja sama dalam melaksanakan 
penelitian ini. Peneliti berperan sebagai Observator sedangkan guru bahasa Arab 
melakukan pengajaran  dengan teknik jigsaw. Penelitian ini dilaksanakan dalam 
dua siklus, setiap siklus terdiri dari dua pertemuan. Prosedur penelitian ini 
mencakup empat tahap utama yaitu perencanaan tindakan, implementasi tindakan, 
observasi dan refleksi. Untuk pengumpulan data, peneliti menggunakan beberapa 
instrumen seperti format observasi, catatan lapangan, dan nilai membaca siswa. 
Subyek penelitian ini adalah 27 siswa kelas dua MTs Negeri Tinambung  pada 
tahun ajaran 2008/2009. Semua siswa merupakan subyek penelitian ini. 

Penelitian ini bertujuan untuk meningkatkan ketrampilan membaca siswa 
dengan menggunakan jigsaw salah satu teknik dari cooperative learning. Tujuan 
dari penelitian ini adalah untuk mengetahui bagaimana teknik jigsaw dapat 
digunakan untuk meningkatkan kemampuan membaca siswa di MTs Negeri 
Tinambung. 

 Hasil penelitian menunjukkan bahwa prosedur yang tepat untuk 
menerapkan teknik jigsaw. (1) membentuk kelompok jigsaw. (2) mengarahkan 
siswa kepada topik bacaan dengan memberikan beberapa pertanyaan dan/atau 
menunjukkan gambar. (3) menjelaskan topik dan tujuan pembelajaran. (4) 
menyuruh siswa menebak kata-kata yang terdapat di dalam teks. (5) membacakan 
teks dengan jelas, keras dan perlahan dan menyuruh beberapa siswa membaca 
ulang teks. (6) mendiskusikan isi dari teks dengan teman kelompoknya. (7) 
membagi lembar kerja ahli kepada setiap siswa. (8) membagi siswa kedalam 
kelompok-kelompok kecil ahli. (9) menyuruh siswa mendiskusikan jawaban dan 
mencatat hal-hal penting dalam teks. (10) menyuruh siswa mempresentasikan 
hasil diskusi yang diperoleh dalam kelompok ahli kepada semua anggota 
kelompok. (11) memeriksa jawaban kelompok dengan menggunakan kompetisi 
grup. (12) menulis jawaban yang benar di papan tulis. (13) meminta siswa 
menyimpulkan pelajaran.  

 Hasil penelitian juga menunjukkan bahwa penerapan teknik jigsaw dalam 
pembelajaran membaca efektif dalam meningkatkan ketrampilan membaca siswa. 
Peningkatan yang dimaksud ditandai dengan peningkatan nilai rata-rata siswa. 
Nilai rata-rata siswa meningkat dari nilai pertemuan pertama 54.80 menjadi 60.86 
pada pertemuan kedua pada siklus 1, kemudian naik menjadi 71.25 pada 
pertemuan pertama pada siklus ke 2, dan selanjutnya mencapai 76.80 pada 
pertemuan kedua pada siklus ke 2.    
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��+ . 0� ��1$
 ��.�23 45� ,�6�� ,�6� ���� 
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. *3�� �
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A�$% �  ,���3!�2�B� ,-��.� #��$% C � �!� ��
�$!�  � �!� -�AD �E #����
 C ������� � �!� #��$% C F3�GA!� ��� =
 H��45 03 �3�&��� �I�� ��?I6�
�

 ,���J �4I� #��� �1�� ��?
��!� 
�2'K��L�D�� ��? �!� 
������ 03 ,-��.!�M.  
 H��
��+!� N?3�!�� )*+!� � ! O
 ��P!� Q�R� �E Q��� ���&� ,-��.!� ,���3

S�$�� 78� "QK% T!� U�V!��� S�$�� 03 )*+!� � ! W!X�%� . �� �8� 03 #�V��
 ��� �Y*Y ,-��.!� �Z���) :M ( H^�8!� _$��)` ( Ha�QK� "8!� bV�!�)c ( �3�!�

d?�+��.  
 �����!� ��K>�! ��
�$!� � �!� #��$% F��3 -?e C ,-��.!� ,���3 #��$%�

 ��2�G��G�`ffg ��< �h'?��� i���&�! ) : #�< ��� 0��Q�j ���h!� �?+� ��
 ��3?�!� #k��l m�$�% T!� ���$�� 
��?e?�� 0� �h�2�!� ��?h.���� �
?�+�� n?P�!�

� �����o ��4�$%� C �J �
�p�'�� �'����� ��'�'�� q�����!�
 ,����� 	3 ���Vr
 ,-��.!� �B�?J m�$�% T!� ��s'�� 0� �
���� =&t�� 
�&�+!� S�$3 03 n?P�!�.`   

  
	j�?!� C� H��3 ���, !� ,-��. 03 �I��� L�! ��$Zd*h!� .� ��� ���23

�!� �u6*3v6� 03 4I�  �'���� d*w� � �h'?��� �� �?$�h�2 �?&�V��!� x
���.�- Z �&�<�y�y  @603 z�2�!� x�!�.   
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n :Mff  
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   ��3*'}� �h'?��� �'���� C ��
�$!� � �!� #�$&� v6��!� �
�~ i�'� ����
��3?+�� � FG?�3��% �p��G�u6*��  ������&�!� �E )�j T!��< v6��!� ��� ��Q���  03
 =��>�� C ,-�V+!� ��j �� "QK% T!� #�< L�! ��
�$!� n?P�!�d*h!� ��� �&�<: 

M � )���2�  �.��w #��$�� C#��$%  ,-��.!� ,���3 �Z�D ��
�$!� � �!����%�  ��� �.��w
 ���?.!�� �����!� z.<�����.% �.��w �$% T!�. 

` � !� ��$<�Qd*h   ��
�$!� � �!� #�$% C �1V��3  

c �  ��+r�� 45 ,-��.!� Q�?3 

� �  ��j��
�Q�V ��� d*h!�  
� � ��&��$�!� =B�'?!� )���2�� #�$�!�� #��$�!� ���&� m��h% C #�$�� .  

 C ����� q� ��! �?��� 9$
 �h$�' v6��!� H�.
�2!� =��>�� ��� -��

 #��$%3 ,-���.!� ,���S��$�!� #�$�!� �.��w m��h�
 .78��  � O&�$��� 	p>% �.��h!�

 =���� {?�� �!�N� #���$<�Q �� "QK% T!� 
����2!� �?3�� 03 ��45� )��>�!��
 O
 
�A��� 
�3?�$�� �Q��%� H,-��.!� ,���3 �Z�D ��
�$!� � �!� #�$% C �1V��3

�j?!� #u$3 ,-��.!�
 7��I��'�� =PV!� ��� #�$�� ,�h�' 03 =�.�� Hd*h!� . qG��
 ���&� ����r� C �?6�V� O&�$��� ��< H:!; 	�h�2� #�$�� :!8�� H#�$�!�� #��$�!�

a���&� -��Y� O'���!� a�?�� 	p>� ��c . =$p�' 
����?�!�� 
�<��r}� 78��
 ���R� #�&�$% C ���?h�� #��< :!8!� H��
�R� ���
 #��j�< 	3 �?&�$�� 8�3*�!�

,4I+!� 	<����  .  
 ���.�!� L�6�!�&��$��� !�T  #��$% C =&$�2� �� 0+� ,-��.!�?�jegsaw . ����

 ?2p���6� q�!�'�  #�$�!�,4 P!� ��?&�� C d*h!� =&$� a�< "8!� S��$�!�. 
 �*�� =6 C O&�$��� L�! 
�A�� ,��Y ,Q��N �� {���2� d?�'�� �8��
                                                            
3.Utomo, Padi.1998. Strategi Belajar Secara Kooperatif dalam Pembelajaran 

Membaca Pemahaman Bacaan Ilmu Pengetahuan Sosial di kelas VI SD. Tesis 
Tidak diterbitkan. (Malang: Program Pasca Sarjana Universitas Negeri Malang). 
P. 37  
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�j�< ��+>�� . 8�3*�!� O
 ���$�!� Q?�� ?� d?�'�� �8� xB�PD 03�
 ���% :!8�� H#k���+�
���j�V!� -�1�� 	3 #���
 �?!-�2�� �� �Z�< 8�3*�!� L�! .

 -�1�� O
 ���$�!�� ��P%��
 �4I� m�$�� 8�3*�!� ��+<� ��?h% C �j�V!� 78� ����
�j�V!�.  


  �  �������� �� 

  vy�!� �8� C ��+>�� ���% m�' �3 ��� -��
:  

M �  m��h% W��?2p�� d?�'�  WP!� ���w ��� -��.�� #�< ,���3 ��&�% C
S�I!�  C�h'?��� �'���� % ��3?+�� ��3*'}��� ��
� !� �2���?' H FG?�3��  

��   ����� ��	��  

M �  ��
�$!� � �!� #��$% -�Q� O2o 78� C,-��.!� ,���3 #��$% �Z�D �'���� . 

` � .!� ,���3 ��&�% C ?2p�� d?�'� ��!�$< L�3 �<�$3,-��. 

Q �  ����� ����  
m��h% �� ,-��.!� ,���3 ��&�% C ��$< ?2p�� d?�'�.  

���   ���������  

��.��h%� ���uG ���� �� vy�!� �8� FB��G �?+�':  
M �  8�3*��!  

 ���uG : )����'�
  m�$�� �&�< 
�3?�$3� 
�AD FB���!� 78� �h$%
 � �!� #�$% C ?2p�� d?�'X
 S��$�!� #�$�!� �.��w��
�$!�.  

 ��.��h% :��
�$!� � �!� #�$% C #� ��$<��!�� ���$�!� �h$�  
` � ��
�$!� � �!� �&�$�  

 ���uG : vy�!� �8� FB��G �?+% �� �$��3,-��.!� ,���3 #��$% ��?h�!  
 ��.��h% :��
�$!� � �!�  #��$% ���&� O2y�! ��$<�Q FB���!� 78� �?+% ��.  
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c �  �'��&�!  
���uG : -�h�� #��$% C ��'���� ��&��$�!� �.��h!� )����'� 0� 
�3?�$��

,-��.!� ,���3.  
��.��h% : ��3����'� W�� � �E?��� �k����3 03 ��&��$�!� mB��h!� O
 �G��.�� �'����!

�'���� C.  

� �      �����  �	!  

M � ���Q� ��?e?���: 

 ?�� vy�!� �8� (?e?3 v6��!� Q�� C ?2p�� d?�'� m��w
 ��&�% ,���3�� #�<�.-� �Z�D "42V�!�� C��� #�V!�.  


����3 �3�� ,Q?P.�� ����V!� ��<:  
��   ��&t� � �&�+!� S�$3 �����'� 

d � ��'��3 ���'� �!?�2
 ��
�� �PG ,-��.�. 

� � -��.�� x��! �3�$!� ,�+V!� �����'�. 

Q �   x��! ����V!���+<�� �����'�-��.��. 

7 �   ,�6�� _$� ,���� 
�&�� W��$%){Q���!�( 

N  �   -��.�� x��! ��'��3 �G�?�� 	e�. 

� � x�!� 03 ���&1!� ��$�� �����'�.  
` � ���Q� ��3�!��    : �'���!� )�$!� ��G�I!� ��6���`ff�  /`ff| H

i��3 �� ���A< ��r 03 vy�!� �8E )�.�'�    .  
c � ���Q� �G�+���   :�h'?��� �'����  F��3��% ��3?+�� ��3*'}�
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� !� �2���?' . 
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0+� �6 �Pj� �� Q��<�� ��?&p&� #�&�$% ,Q���! �$3 =&$% d*h!�  
` � /��
�� -0�  :! ,�.$�� ,�+V!� ���&� ��
�3?�$�� 03 Q�� ����  
c � 123�4   : #2.� v�6 S��$�!� #�$�!� �.��w q�!�'� 03 �6� ���

,4 Z ��?&� ,�� �� ���h!� . �V����� �&��� =Po 
��?&�� :�%�
� 
��?&�� 03 q!�w =�� H�'����� ,Q��� 03 �4�D  �P! ,¡Q�&� �j T!�

aB*3N )�3� ������� a��� W�� C ����Z�� ���?&��   
� � -05�� 6�7�   :�?  {�$�� �� ��� q!�h!� 
�&�+�! ,���u!� ��$��

x�!� C =&t� �� .      
� � ��5-0 8925,��    : ��{�$�� ��  ��� q!�h!���&1��� ��$��  C

x�!�. 

:� �
;'2�� &'<�=	��  

�!� 03 Q�� m�' �j�¢?y ��3� H �'���!� 78E �.�$��� 
��?e?�� 0�� 
����3:  

M �  a
 �3�j "8!� vy�!���B��������Q�  � �!� #��$% C 4�2����� ���Q =��!
 #��$% �h>G� ��� ���% �6��!�� HFG��3 ��3?+�� ��3*'}� �$3�t�
 ��
�$!�

,-��.!� ,���3 ��
�$!� � �!� ,Q��  ��G�I!� �G�2!� d*w ��� S��$�!� #�$�!� �.��h

'}� ��?G�I!� �'��&�! ��3*"�¤�.!� �e�� "FG?�3� ���J. � #���GB�p�� : ��

                                                            
� .  S��$�!� #�$�!� m��h% H��B��������Q$% C.!� ,���3 #���� 45 4�2���3 �!�'� H��
�$!� � �!� ,Q�� ���.�!� ,-

,�?>�3 : HFG��3 ��3?+�� ��3*'}� �$3�t� H��
�$!� � �!� #��$% #2j ���$!� 
�'���!� ���� HFG��3`ff¥.        
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 �?+%� H���.�!� ,-��.!� C ���h!� -�V� ��j�% C ¦�$< S��$�!�� #�$�!� )����'�
a3����'� C ,��� ���h!�� i���� 
����hG� .  

` �  ���! a
 �3�j "8!� vy�!�S���h<�   � �!� #��$% C 4�2����� ���Q =��!
�
 ��
�$!� ��� ���'��Q C ���% �I6��!�� HFG��3 ��3?+�� ��3*'}� �$3�t

 �$������ ��8�!�� ,-��.!��  2�� �.��w ��!�$<)SQ3R (#��$% C ���.� - ���h!
 =P<G  ��3?+�� ��3*'}� �$3�t�
 ��
�$!� � �!� #��$�! n��� F3�GA!� C
FG��3H  ��B�?>$!� 
��?&�� #�&P% ��� ��&+!� �.��w vy�!� �8� )���'��

��?&� =+! "�$�!�� ���.!� ����D��
 .���pB��G #�� :�� m��h%  �.��wSQ3R 
 -��.�� #�< C ���h!� FB��G� 
�N��� ��� ����?� �YK�.  

c �  �E �3�j T!� �'���!�^�%?'g C �!�$< 	<�! �B���}� F���� 8�V�% �
 ��B���
�� �'����
 �I!�I!� ��2!� d*w L�! ��<��� ,-��.!� i�Q

� HFG��3 �$
��!� "��' A3?' ��3?+�� #���GB�p��:  F���� 8�V�% ��
 ��2!� d*w L�! ��<��� ,-��.!� i�Q ��!�$< 	<� ��� �Q�j �B���}�

G��3 �$
��!� "��' A3?' ��3?+�� ��B���
�� �'����
 �I!�I!�F.  
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��$3 a� . H:!; ��� �3

!�d*h  #j�
)` ( 4�D ��?&pJ, )` ( �
�R��) ��K'`(�8+�� H . 
��?&�� 78�
 C ,4�D �?+�' ,4����&��� k��?&� �� #�&�<  e?�'� #��!����Z�� #  �� �$


 C #���! �V�+�� �&��� �?¾�4��� 
��?&��,H =� �� �8� _$3�  �?!�K23 d*h!�
Q�V�3 =+>
.  
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� � ����� -�S)H 

8� C =&$�2�� vy�!� (?G �3�vy�!� �  ����� "8!� �B���}� vy�!� ?�<
���$�� �'���!� ,�p6 C d*h!� ���.  vy�!� �� 
�����+3� ¼�&�� ��� �j

a��2o C =&$!� 0� ��!�K2�� 0&1�� "8!� S��$�!� vy�!� ?� �VP!� �B���}�.c` 
 �*D 03 :!;� �'���!� 78����  m��h% C ��
�$!� � �!� i��3 7���2� v6��!�

 vy�!� �8� C v6��!� Wj?3� #��$�!� ���&� �u6*3 8�V�% ��� �u6*��
 )�.�
!�&��$�!� ���&$�� .  


� ����� &�/��4Z  

 �8� 
�-����!�vy�  03 �?+��=&$!� z�hÄ� H%8�V� =&$!�� H�� �u6*
� =��y�!�� H����D���G��+$�i .  

 78� =+r�� 
�-���vy�!�  ���!� ��r� �3 ��� �VP!��G��G���?'� 7�?�'�� 
Kasbola dan Sukaryana H  C �&� )?'�!�É¿�:  

  

  

  

  

  

  

  

  

  

                                                            
32 . Kemmis,S and Mc Taggart R. 1982.The Action Research Planner. Third 
Edition. Australia, Deakin University Press,p.: 23 
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� !��0
 &' %*��+
� ����	1�
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 وا�����سا���

• !��.	 :�

��� 3 ���	
�� ����	
�	 1�#	"!��. 
 %���� ,�4 5/�
�
� %*��+ 

• �
�	� :�60 �
�	�
� 1�#	 �7���  8������
� !0�9
��	!��
� : . 3�����+
� ���
� ,
� ��	���. 
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A � ��y�(e,  
 41o H-�t� �8� C�h>G��  =&$!� m��h% =�j�� �'���!� FB��G ��� ���2

�����&�!� .� ���$���� v6��!� *� H��6��� 78� C C��� d?�'� #�&P%� Q�
�� ?2p��� ��'�� �hD ,-��.!� #��$�! i��!�� Q�?���=B�'?!� ��&��$�!� H 
��Q��

vy�!� ����o ��p�!� 4��$3 .�� �<�e� :!;���� ��� H  41ozµ  H �D¤� ?�

 )�.� «�$ �?6?2p�� d?�'� @6 ���h!� )�3� ?+� ��� d?�'�� �8� <?!X3� 
#���� H :!8�����$��� #�$&�! .�;�  "���e ?�aV��$�!   =�j8�V�% �.�.�� =&$!� .

��
�w�>�!� #�&P% �2p 0� ��!��!� ´�.�!�:  
�(� dZ-��+,�� ��3�H��,<Z  �	  

%?h��  ?2p�� ´�µ�  #��$% C!� ,���3i��!� �hD �*D ,-��. .�#��$% 
´�µ� ?2p�� %��h�( ��r� �3 ���  ���!� �?2G��¤ 
?�!�Elliot Aronson 

cc � "8!
� =6��3 �Y*Y �� �?h��!
�w�>� C �,-��.!��� H:  H ,-��.!� =�j!� ���� �3� H,-��.

,-��.!� �$
. 

 m��h�! �3�$!� 
�&��$�!� ��?2p�� d?�'�  WP!� C% C )�.��!��!� �&B�.!� :  
  
  
  
  
  
  
  
  

                                                            
cc. Eliet Aronson, Jigsaw Classroom; A Cooperative Learning Technique, 

(http:www.jigsaw.org/steps.htm),diakses 28 Nopember 2008    



 
 

  

�B 

 

-��+,�� ��3�H��,<Z 123�4 
1�<� L��(H 6  

d*h!� 
�w�>G #�$�� 
�w�>G  #��$�!� ���3 
��6�3 
#��$�!� 

M .*3u6 ��?P!�.  
 

` .#�$�� ��s'� �
���.  

 

c .�'�(?e?�� �� 7���G�
 (�& �  x�!�
�&��$�!� {����.  

  
� . 
�&�+!� 	j?% �?!��� d*h!�

���&$�2� x�!� C. 

� . �$
�� =&>% T!� 
��?&�� =�+>%
 �j�h�!� z
�%� ��?&� =� C d*w

#���Z ���. 

  
 

g .��� )*�''s��  
 

¥ . ��G�­ =&>% T!� 4��� =�+>% 	&~
=� Åd*w  �6�� =&>% ��?&�A H

 �6��B �6�� HC �6�� HD #��� H
���. 

M.  ��Vo3$�<� .�2�� d*h!��� 
 9$
 «�$
�?P!�. 

` . ¶�.% ��s'�� 9$
 ���.�$� 
(?e?��
. 

c .%.¶� (?e?�� � x�!� 
��&��$�!� {���.  
 

� .�� 	<�� 
�&�+!� 	j?�! d*h!
���&$�2� !� Cx�. 

� . #2.�!� 
��?&� �� d*h
T!� ?2p�� % �$
�� =&>

 ��?&�� ?1� =�� d*w
 �j�h
 �?h$�'�G?�3  �V��Á

#���Z ��� z
��!. 

g .�� 	�N?%'��s )�<�6� 
���42V% (?1� =� ��. 

¥ . 
��?&�� �� d*h!� 	�&~
,4��� T!�  ��G�­ =&>%

 =&>% ��?&� =� Åd*w
 �6��A �6�� HB �6�� HC H
 �6��D��� #��� H. 

 z�>�%�<�$3 .�2�� d*h!�� 

��?&�� C d*h!� 	�&~�. 

F/��
�� a�z 

M .x��!� ,-��j   ,-��.
�3�Z� 

 

` .�'��� (�& ,-��j  #�$��! x��  

 
c .��#�$�� 42V% ��  7���G. 

 
� .�,4��� 
��?&�� C �
?��� �>j��3. 

 

� . #�1$
 �� d�?t�  �e?%� ,���23
#k��?&� C 9$�!� 

M . 03 q�h�!�!� ,-��j d*hx� 
3�Z�. 

` . q!�h!� 03 q�h��'� ��  (�&
 ,-��j#�$�� !x�� 

c .  �e?%��$P!� 
�&�+!� 
�.�$��� x�!�
. 

� . 03 q�h�!� �>j��3 d*h
,4��� 
��?&�� C d�?t� 

� . ,���2� d*h!� ��Vo
#�1$
 �� d�?t�  �e?%� 


��?&�� C 9$�!� 

 =�&�$!����$���  �
��?&�� C
 ��¡&��� ��>Ëj���»J�� Óx��!� ��� ,���2

-��.�� 

F/��
�� 	Nd 

M .� =�+>% 
��?&?2p��  M . 
��?&� C d*h!� ,Q?� % ¼��V�d*h!� ��
?�� F/��
�� 	+; 



 
 

  

�A 

 

  
` .�� d*h!� �� #��
?�� C ����r

0��D¿� 

 

c .��s'�� �
���. 

 

� .#E�?� d*h!� �h$� 

?2p�� 

` . 03 q�h�!��� d*h �����r
�?� CE�D¿� ?1$!� �� #. 

c . �y�yP!� d*h!� �
?�� m�j�%
��?&� =� �
?�� ¶�.�
 

� . �
?�� m�j�%d*h!�. 

� .�� ¨*5�(�&�� 

 ���t�c H` :WP!� C ?2p�� d?�'� m��h%  

� � S)H-� {=	�� �(X  

��{� P%& #�i��!� �hD  ��a��?�
 #�$�� ���~ � #��$�!� 
�w�>G!�#�$�. 
 =&>%� ���$3,-�V+!� H,-�V+!�� �� H��'�'�H {����� }��H��p�%���' ���? HQ�

 =B�'?!���}�-�����&��$�!� 
� ����&� ! #��.�!� -����� d*h��� ��� ���2 d?�'�
?2p��.  

� C 78� Hi��!� �hD #2.�%��&�� � #��$�!�!� ¢*Y �� #�$�)�2j�  ��� =�j 
,-��.!� ���� ,-��.!�� H,-��.!� �$
 .� =�j,-��.!�  -��
�<�$3 .�2�� d*h!��  �+!

d*h!� 
�3?�$3 z>�� �.�2�� (?e?�� �?6  �*D 03 d�?t� � ��K2!�«�$
 
!� �?P�.�$���  ´�>�!� �8�� (?e?��
 ,��)Mf( mB�jQ ,�>� .�,-��.!� ��� "�~ 

 ���&� #��$%,���3 ,-��.!� ?2p�� d?�'X
 .:!; 	3�H  d*h!��?.&$��  C,Q�3 
 ,-��.!� O���>3
��?&�� C . #�����p� � ,-��.!� �&�3�$3 . ,�3� m��h% d?�'�
?2p��)�f( �.�jQ �?$
�� .�,-��.!� �$
 )�.�  i��.! ����D��
 ,Q���!� d*h ���

-��.�� #�< ,�� )cf( ����.% �.�jQ �?Y*Y.  

� � Z� ��S��+,�� F '��  �	d '0�Q'<� 

 ��� #��$% C ��&��$�!� )*�}� ,����� ,Q��� ����D � �!���
�$!� &�3� ��� 
�!Vy��  d*h!�����r� ��� � #��$�!� ���&� C � #�$�!��� �<�e}�
 =��2%  N���



 
 

  

�� 

 

�3�3#� . ����� �1�� ��$j?�% )*�}� ,����� Q�?�� ��&$�' �?+� $�!�� #��$�!�� #
��$< ,��Y� �I��� .  

� Q�?�� 03 8DX% �3���2����'���!� �V����� q�+!� �Q�P3 ��
�$!� . �3��
 ��&��$�!� =B�'?!� �3���2��<�� !��?P ���.�$� (?e?��
.  

� � Z&'T'���� `| &�� �  �	d  

  M( �  �u6*�� �&B�j.   

  `( �  ��G����� 
*�p2�!�. 

  c( � �� 
�����D! d*h!� ,-��..  

� � dZ:'3N�� 9$'+�  �	 

{��� %&P� ��p�!� 4��$3 #�� ���{�> �� ?2p�� d?�'� �� 0+& 03
o2O  ,���3!� ,-��.!� L�!d*h .vy�!� �8� C�  v6��!� Q�����$3" ��� 

d*h!�. � ��� ���23 ���� ���$��=D�%  C d*h!� ���&�� #��$�!�!�#�$�H � k�G��
� 
�u6*�� �&B�j 03 .� d*h!�A�$� ���Q ���z�>G =+>
 �;�  ���� ����f  % 03

�8!� d*h!�0 ����>�? �  �?h>�� ��?&�� �>j��3 C4�$�! ��+<� �*D 03 #�
�
?���� ��s'}�.  ?�< S�I!� ���$�� �3����� ���23 �?P6  �p��G!� d*h C
 #�< 
�����D�-��.�� . �8�� ��� ���$�� ��� �;�d*h!� �?�P� h'?�3 �p��G� 

 �� 4uG �Ë� 03 �I��g� �Q�� �6�p�!� ���Q �� ��2�!�
 )SKBM(�&����PV%� H  �&�<
 ÉX�:  

  

  

  



 
 

  

�� 

 

�( �  ��� �p���!� N��6� =�!Q ����>3�h!��� #�$�!�� #��$�!� ���&� C:  

#j�!�  ���h!� ����>3  ����� ��� �p���!�  ���.�!�  
M   =&$!� C ���h!� 	��)Mff(%  �  N���  
`  =&$!� C ���h!� q�5�)¥�(%  c  ��� ���  
c  =&$!� C ���h!� WPG)�f(%  `  ���  
�  =&$!� C ���h!� =j�)`�%(  A  �?�.3  
�   � ���h!� �6� =&$�  B  q'��  
 ���t�c.c :#��$�!� ���&� C ���h!� ����>3� 7�~� 
�G��
 =��o  

  
  

  d(� -��.�� #�< ����D� C ���h!� �p��G �?P6 ��� N?3�!�  
      �!?PÍ� �y���!�  
   ���h!� �p��G  = �����������   x Mff% 

          ����� �6 �p��G  

�(� ����D�� �p��G N��6� =�!Q � #�V!��.� -:  

���.�!� ����D�� C ���h!� �p��G N��6� #j�!� 
N���  �� – Mff M 

��� ���  ¥f  � �� ` 

���  �� – g| c 

�?�.3  �f – ��  � 
q'��  ≥ c|  � 

 ���t��.c :����D�� �p��G N��6� =�!Q !,-��.�  

  



 
 

  

�� 

 

� � ��,}�5N 

 =&$!� m��h% �� ¼<���3i��!� �hD C �3 ��� �Z�D  #��$�
 ,���3 ,-��.!�
 �*D ?2p�� d?�'� 
�41y�!� =� �$
,�$�23 .��Q�  v6��!� 78� C �'���!�

�u6*J )�.� ?��  ���&� 8�V�%#��$% ,���3  ,-��.!�q26 i��!� �hD. ����$�� q$# 
����Q ���$�� C 8�V�% �� #��$�!� ���&!�#�$� .�hDz  C L�% �Ë� 0+� �'���!�

my�3)M(  
m��h% �8�  C =&$!�:!8�� H��-�.! ��Q =+!� �I�� �� 0���Q  ¶�.%������D 

 8�V�% �$
 �&�< -�.! =+! .  

� � ���M!n 

�'�&$�
�G���!� 	&t �u6*�� �  #�$�� 
�w�>G 03 ,Q?�?�� ���?u!� 0�
 ���h!� 
�w�>G�  #�����r� C�*D ��&��$�!� ���&$!�
 #�3�&���� H�u6*�� �&B�j 

��G����� 
*�p2�!�� .=� ¶?.�! ��&$�23 
�G���!� 78��  m��h%?2p�� d?�'�  �YK�
���h!� ��� ,-��.!� ,���3 O2o C.    

� � ='�,Xp�   
 )����'�
 4YX% L�3 �<�$� -�.! =� C #��$�!� ���&� 8�V�% �$
 ����D��
 )�.�

�'�-��.�� #�< ��� ���h!� ,-�V� O2o C ,-��.!� ,���3 #��$% C ?2p�� d?  .  
� � ~1
,��   

¶?.�!� !� ���&�=��y� @!� � a
 )�.C �D�  03��Q =�  =&$!� �� ��� ���y�!
!� 4��$3 =P6 �.< =�j 03 ,8V���p��� �� ). '�?+�  =&$!�y��G�  �;� ����= 

��� �j �'���!� ��� 4��$3
 .�;� ���  �Ë� �6�����p�!� 03 
��rK3�I�  �8��
aG� ^$%  ©� =P< �� �
*� ���!� �� v6��!� =.��¦��!� 
  �.��z�h��!� .�.�.�� CH 

��  Wj?�% �'���!�v�6  
�G���!� =��o �p��G��%  ��� 4��$3 C 
��rK�� =� ��
 ��p�!��!?P².  



 
 

  

�� 

 

�� �`S, �����  

<	&�p& vy�!� 8� C03 �'��!� 7 ���w  �h'?��� �'���� 03 S�I!� WP!�
FG?�3���% ��3?+�� ��3*'}�H  ��'���!� ��2�! ��
� !� �2���?'`ff�/`ff| 

��!�w 0��>� � �2Ñ §��� 8�3*% 78��.  
  ����D�  #�� =PV!� �8� 8�3*% v6��!�#k��j ��j #�< ,���� ��� �� -��.

?' L�'����� ��
�$!� n?P��! "42V�!� #�V!� �� C��� #�V!� 03 ��� . �8��^$� 
���*� v6��!� ���!� ���� T!� 
*+>�� ���� ��.  

  
 �   ����� &�� �  

��  �3��� d*h!� 
�w�>G �?6 
�G���!� 	&t =&$�2% �u6*�� �&B�j
?2p�� m��h%.   

d �  d?�'� m��h�
 �.�$��� mB�.�� =p' ��� ,Q?$�3 ��G����� 
*�p2�!�
 #�$�!�� #��$�!� ���&� -��Y� ?2p�� . �1�� ?�% -��r�� �
��+! =&$�2

�u6*�� �&B�.
 ���� =&>% © T!�. 

� � � ,���3 ��� d*h!� O2o i��.! =&$�2% d*h!� ,-��j 
�����D
 =� ���� C ,-��.!�-�.! .T!���� ��<��� #�V!� ��s'� =&>% �������'  ��

���&1!�.  
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C�D� ����� :a��%� ��d &'T'����  

  � � ]� ����� &�/��4Z ��C�D� =�	  

  !���� ���� !� 03 ,��V!� C 8VG�>� �6�? ���A< 03  ���A< �>� 03�I!� ��
`ff� . C "��� ����OB�.! .����!� 0� ,�Q�P!� 
�G���! ����  ?y�!� ��� Q��
 ¦��!�:  

  A � aS+�� y�(e,��  

   �$�� v6��!���=&$!� -�
 =�j 
�Q��$�'�� 9$
 ���$� .v6��!� #&Z  �
�� �$3 a! ���$��#��$�! z�h��! ,���3  �*D 03 ,-��.!�?2p�� d?�'� �< �Ja  03

 �hD!�i�� H� ��&��$�!� Q�?��� =B�'?!���&��$�!� )  =I3!��?P (?e?��
 �.�$���( H
 �3N*!� 
��Q���03 3*��  C ��?&��?2p��)�G?�3 
�j�h
( .� H L�D� ��� 03

X�� � v6��!�������D� ���$�
� ,���3 !�!� ,-��.T %! )���2�.�i � ,��jh!��� ��� 
#�< ���.-� d?�'�� �8� 8�V�% �$
. �� �j?!�! =&$�2 =+-�.! M`f �.�jQ .� {���
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