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The effect of exercise on muscle strength in the development of the performance of 
the movement of the inverted cross on the throat 
A search on the five-door: 
1 - guarantees provided and the importance of research, has been addressed to 
the difficulty of the achievements in the sport of gymnastics, which reached the limit 
of miracle, and most of the equipment and especially your throat, which are 
movements of strength and stability of the requirements of its own and one of 
these movements is the movement of the cross inverted and the value of difficulty 
degrees (), which is of the most important requirements for the device, while 
summed up the importance of research in the performance of this movement to 
ensure the player to meet the degree of difficulty in addition to their performance 
contributes to link other movements and developed to increase the degree of 
difficulty, and thus raise the player's final, so it adopted the researcher group 
exercises muscle strength that contribute to in the performance of this skill on your 
throat. 
2 - included this section on the definition of power and the importance of muscle 
strength and concept of the signal of the importance of Tmarenadtha. 
3 - This section contains the research methodology and procedures of the LLC 
field researcher used the experimental method. 
4 - ensure that this section present the results of the tests and analyzed and 
discussed. 
5 - This section contains the conclusions and recommendations which were: 
The most important conclusions: 
1. That the exercises used by the researcher for an active role in the development 
of the technical performance of a skill build cruciate inverted. 
2. Had a mixed style of fixed and mobile exercises of great importance in the 
development level of the technical performance of the skill in question. 
The main recommendations were: 
1. Emphasis on the need to exercise special training in the curriculum, especially 
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for young people up to the major influence in the development of the level of 
performance for all the movements of gymnastics. 
2. Emphasis on the training of adjectives Mtaulh maximum power and strength to 
the muscles of the arms and shoulders to their importance in the performance of 
this skill. 
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1� - ½ƅŕŦƅ§�̄ŗŷ�̄ƈŕţ :��©±ƍŕƂƅ§��ƓƈƆŸƅ§�±ƈś¤ƈƅ§��«ţŗ��ƓŗƔƆŰƅ§�²ŕƄś±ƛ§�Áƈ²ŗ�¤ŗƊśƅ§�řƔŗŬƊƅ§�©ÃƂƅ§�À§̄ŦśŬ§�±ŝ§1�9�8�3���Õ�3�8�0�  . 
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�œƌƃ�®š¦Â�Ä®¦°¦�µœŕƀƈ¦�ƏŮſ¦�Ƒż�ŗƆÂœƀƆ�®Ű�œƌŞřƈř�À¦�ŗƒƄŰŵ�ŗŵÂƆŞƆ�Â¦�ŗƄŰŵ�Ŵƒ¶řŪř ")2�(.  
�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�»°ŶřÂ "źřƃ¦�Ƒż�ŗƒƄŰŵ�ŗŵÂƆŞƆ�Â¦�ŗƄŰŶƃ¦�̈°®ſ�°·ƈƃ¦�µźŕ�ŗƒŞ°œŤƃ¦�©œƆÂœƀƆƃ¦�ƏƄŵ�§Ƅ
�œƌƆŞš�Â¦�œƌƄƂŬ�Àŵ ")3�(�ƑƋ�ƑŰœƒ°ƃ¦�¿ÂƌŽƆƃ¦�Ƒż�̈Âƀƃ¦Â�� "�¶œŬƈ� ¦°Ş�ƑƄŰŶƃ¦�ƑŕŮŶƃ¦�±œƌŞƃ¦�ŗƒƄŕœſ

�©œƆÂœƀƆƃ¦�ƏƄŵ�§Ƅźřƃ¦�Ƒż�ƑƄŰŶƃ¦�±œƌŞƃ¦)ŗƒ±Ƃ°Ɔƃ¦�©œŰœŕƀƈƙ¦ (�œƋ®Ű�ƑƄŰŶƃ¦�¾ƆŶƃ¦�Â¦)�©œŰœŕƀƈƙ¦
ŗƒ±Ƃ°Ɔƚƃ¦ (·żœšƆƃ¦�Â¦�œƌżœƀƒ¦�Â¦�œƌƒƄŵ�ŗ ")4�( .�ŗƒšœƈƃ¦�œƌƒƄŵ�Əƈŕř�Ƒřƃ¦�ƑƋ�ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�À̄¦

�½řŪœƈƆŞƃ¦�ŗŰœƒ°�Àœŕ�¿ƌŽƈ�À¦�ÀƂƆƒ�²œŪƙ¦�¦̄Ƌ�ƏƄŵÂ���½řŪœƈƆŞƃ¦�Ƒŕŵƚƃ�ŗƒƈŽƃ¦Â�ŗƒ°œƌƆƃ¦)�ÀƆ�°ŕřŶř
ŗƒŞ°œŤƃ¦�̈Âƀƃ¦�Àƒŕ�¼ż¦Âřƃ¦�ƏƄŵ�œƌřœƂ°š� ¦®¦�̄ƒŽƈř�ƏƄŵ�®ƆřŶř�Ƒřƃ¦�ŗƒƈŽƃ¦�©œŰœƒ°ƃ¦ ( í�å�æ�)Şƃ¦�̈Âſ��ŗƒŕ̄œ
½°šřƃ¦�Àƒƈ¦ÂſÂ�Ƒř¦̄ƃ¦�°ÂŮƀƃ¦�¿±ŵ��ŗƒ±Ƃ°Ɔƃ¦�ŗŕ̄œŞƃ¦�̈Âƀƃ¦��ŗƒ±Ƃ°Ɔƃ¦�̈®°œ¶ƃ¦�̈Âƀƃ¦ (�ƑƋÂ�ŗƒƄŤ¦®ƃ¦�̈Âƀƃ¦Â

)©ƚŰŶƃ¦�̈Âſ (�ÀƆ�¿ƌƈƂƆř�ŗƈƒŶƆ�ŗŞ°®ŕ�½řŪœƈƆŞƃ¦�Ƒŕŵƙ�®ƈŵ�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�ŗŽŮ�°ż¦Âř�®Ƃ£ƒ�Ǟƃ¦�°Ɔƙ¦
œƋ¦ÂřŪƆ�ÀƒŪšřÂ�ŗŽƄřŤƆƃ¦�©¦°œƌƆƃ¦� ¦®¦�ƏƄŵ�̈°¶ƒŪƃ¦ ()5�( .  

2� -2� ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦:  
2� -2� -1� œƌƆÂƌŽƆÂ�ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�ŗƒƆƋ¦:  

  �½ƒƈƂřƃœŕ�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�ŗſƚŵ�ƏƄŵ�®ƒƂœř�ÂƋ�œƆƈ¦�ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�Àŵ�¿ƄƂřƃœŕ�¦®ŕƈ�œƆ®ƈŵ
ŗƒŰœƒ°�ŗƒƂ°š�̈°œƌƆ� ¦®¦�Ƒż�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�ŗƒƆƋ¦�ƏƄŵÂ .�ƑƈŶƒ�œƌƒż�́ ŮŤřƃ¦�ÀŵÂ�̈Âƀƃ¦�Àŵ�¿ƄƂřƈ�œƆ®ƈŵÂ

Ūƈƃœŕ�œƋ°ƒśœř�½ƃ̄ƂÂ�́ œŤƃ¦�Əƃ¦�¿œŶƃ¦�œƌƄƂŬ�ÀƆ�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�ƉœŞř¦�½ƃ̄�Ƒřƃ¦Â�œƋ°ƒÂ¶ř�®¦°Ɔƃ¦�ŗƄŰŶƄƃ�ŗŕ
�°Ƃ̄ƒÂ���̈°œƌƆƃ¦�½ƒƈƂř�¿®Ťř)²ƒŞ°Ş�°ƒƈƆ " (�ŗƀƒ°¶ƃ¦�²Žƈŕ�ŗƄŰŶƃ¦�œƋ œƈś¦�¾ƆŶř�Ƒřƃ¦�©œƈƒ°Ɔřƃ¦�À¦

�ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�°Ůƈŵ�¾śƆ�ŗŮœŤƃ¦�ŗƒƈ®ŕƃ¦�°ŮœƈŶƃ¦�Ɗŕ�®Ůƀƒ�œƆ�ÂƋ�̈°œƌƆƃ¦�°ƒŪ�¶Ťƃ�ƊŕœŬƆ ")6� (� 
�Ã°ƒÂ)ÀƒŪš�ÀŪš�¿Ūœſ" ( æ�Þ�á�Ç� Ï�Ç�Ï�Ú�Ç� ä�Ç��¼ż¦Âřř�Ƒřƃ¦�̈Âƀƃ¦�ŗƒƄŕœſ�§ƒƂ°ř� œƈŕƃ�©¦±ƒƆƆƃ¦�ÀƆ�°ŕřŶƒ�ŗŮœŤƃ¦�̈

�½ƒƈƂřƃ¦�®¦®ŵœŕ�̈°ŬœŕƆ�ŗƂ°řŬƆ�ŗſƚŵ�Ƒż�̄Žƈƒ�ŗŮœŤƃ¦�̈Âƀƃ¦�®¦®ŵ¦�©œŕŞ¦Âż�ŗƒŰœƒ°ƃ¦�§œŶƃƙ¦�́ ¦ÂŤÂ
´œŤƃ¦ ")7�(.  

  
�Ã°ƒÂ)¶ŕƒ°Ť�ÀœŪƒ° " (ÀƆ�¿řƒ�§ŕŪƃ¦Â�Ƒŕƒ°®řƃ¦�°ƆŶƃ¦�¿®ƀř�ŴƆ�®¦®±ƒ�ŗŮœŤƃ¦�Àƒ°œƆřƃ¦�ŗŮš�À¦ �¾ƚŤ

�§Ūœƈřř�À¦�§ŞƒÂ�̈°œƌƆƄƃ�ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�¾ƀŮÂ�ŗƒƆƈřƃ�ŗƆœƋ�¶Â°Ŭ�°ƒżÂř�ŗŮœŤƃ¦�Àƒ°œƆřƃ¦

                                                           
2� - §�ƓśſƈÀƔƍ§±ŗ ŕ̄ƈţ :�̈Ɣ±̄śƅ§)·Ɣ·Ŧś- ©̄ŕƔƁÃ�½Ɣŗ·ś (��©±ƍŕƂƅ§��Ɠŗ±Ÿƅ§�±Ƅſƅ§�±§̄2�0�0�1�µ��1�6�7�. 
3� - �¿ƔƈŠ�¿ŕƈƄƓſƔ±ƅ§ :·��ÁƔ±ŮŸƅ§Ã�̄ţ§Ãƅ§�Á±ƂƆƅ�ƓŲŕƔ±ƅ§�̈Ɣ±̄śƅ§2����±ŮƊƅ§Ã�ªŕŷÃŗ·ƈƅ§�±§̄��Áŕƈŷ��2�0�0�4�µ��2�8�. 
4� Harre. D. Lote. K. Schnellkraft Training. Bierlin. 1990. 
5� - ŗƅ§�̄ŗŷ�¿̄ŕŷ±ƔŰ :��ÁƔƔ²§Ãśƈƅ§�²ŕƎŠ�ƑƆŷ�¿ƔÃ·ƅ§�̈Ƅƅŕŗ�̄ÃŸŰƅ§�©±ŕƎƈƅ�ƓƄ±ţƅ§�¡§̄ƛ§�ÄÃśŬƈ�ƑƆŷ�řŰŕŦƅ§�řƔƆŲŸƅ§�©ÃƂƅ§�şƈŕƊ±ŗ�±ŝ§

�Áŕƈŷ��²ŕŗƈŠƆƅ�¿Ãƛ§�Ɠŗ±Ÿƅ§�ƓƈƆŸƅ§�±ƈś¤ƈƅ§�řƆŠƈ1�9�8�7� . 
6� - ÁÃ±Ŧ§Ã�³ƔŠ±Š�±ƔƊƈ :·��½Ɣŗ·śƅ§Ã�řƔ±̧Ɗƅ§�ÁƔŗ�̄Ɣƅ§�©±Ƅ2���řŷŕŗ·Ɔƅ�¿ƔŠƅ§�±§̄��1�9�7�7�µ��2�7�. 
7� - Þ�ÁƔŬţ�ÁŬţ�ÀŬŕ :��¿ŰÃƈƅ§��±ŮƊƅ§Ã�řŷŕŗ·Ɔƅ�̈śƄƅ§�±§̄�řƔ±Ɣ̄ƈ��ƓŲŕƔ±ƅ§�̈Ɣ±̄śƅ§�̄ŷ§ÃƁ1�9�8�8�µ��2�0�7�. 
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�œƌƆ¦®ŤřŪ¦�©œ·šƃÂ�ŗŮœŤƃ¦�̈Âƀƃ¦�°¦®ƀƆÂ�œƋ°œŪƆÂ�œƌŕƒƂ°ř�ªƒš�ÀƆ�̈¦°œŕƆƃ¦�©œŕƄ¶řƆ�ŗŮœŤƃ¦�Àƒ°œƆřƃ¦ ")1�( 
œƌƆƃ¦�»®ƌƃ¦�ŗż°ŶƆƃ�́ œŤƃ¦�Ƒƈ®ŕƃ¦�®¦®ŵƙ¦�©œƈƒ°Ɔř�±ƒƆř�À¦�ÀƂƆƒÂ��ƊƄŞ¦�ÀƆ�©ŶŰÂ�Ǟƃ¦�Ä° .�©œƈƒ°Ɔřƃœż

°̈œƌƆƄƃ�¿ƌƆÂ�ÀƒŶƆ�Ƒƈ®ŕ�°Ůƈŵ�ŗƒƆƈřŕ�½ƃ̄�À¦°řſ¦Â�ŗƈƒŶƆ�̈°œƌƆ�ŗƒƆƈř�Əƃ¦�»®ƌř�ŗŮœŤƃ¦ .�±ƒƆƒœƆ�¿Ƌ¦Â
�ƑƋ�́ œŤƃ¦�Ƒƈ®ŕƃ¦�®¦®ŵƙ¦�©œƈƒ°Ɔř)2�(:  

- §ŵƚƃ¦�̈°®ƀƆ�ÀƆ�ÄÂŮƀƃ¦�Əƃ¦�¶ŪÂřƆƃ¦�¼Âż�ÀÂƂř�œƌƒż�̈®Ŭƃ¦�À¦.  
- �ŗƈƒŶƆ�̈°œƌƆ�ÀƒŪšř�œƌƈƆ�»®ƌƃ¦ÀƒŶƆ�Ƒƈ®ŕ�°Ůƈŵ�Â¦. 
- ƑŰœƒ°ƃ¦�ÃÂřŪƆƄƃ�²œƒƀƆ�°ŕřŶř. 

�¾ƚŤ�ÀƆ�ŗŪƒő°ƃ¦�ŗƒƄŰŶƃ¦�ŴƒƆœŞƆƃ¦�°ƒÂ¶řƃ�¿®ŤřŪř�Ƒřƃ¦�̈Âƀƃ¦�ŗŽŮ�ƑƋ�ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�Àœż�¦̄ƃÂ
�̈°œƌƆƃ¦�Â¦�̈°œƌƆƃ¦�ÀƆ� ±Şƃ�ƑŞ°œŤƃ¦Â�ƑƄŤ¦®ƃ¦�œƌƄƂŬ�ƏƄŵ�ŗ·żœšƆƃ¦Â��̈°œƌƆƄƃ�ŗƒƂ°šƃ¦�©œŽŮƃ¦�ŴƆ�œƌ¶ŕ°

ŗƄƆœƂƃ¦ .ƃ¦Â�ŗƀŕœŪƃ¦�¿ƒƋœŽƆƃ¦�¾ƒƄšř�¾ƚŤ�ÀƆ�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�À¦�œƆƂ�ŗƒƋœƆ�®ƒ®šřÂ�œƌƃ�¼°¶řƃ¦�¿ř�Ƒř
� §Ŷƃ¦�œƌƒƄŵ�Ŵƀƒ�Ƒřƃ¦�ŗƄŰŶƃ¦�©œŕŞ¦Â�́ ƒŤŬř�ƏƄŵ�¾ƆŶƒ�Ǟƃ¦Â�̈Âƀƃ¦�ÀƆ�±ƒƆřƆƃ¦�̧Âƈƃ¦�¦̄Ƌ�ÃÂřšƆÂ

�ŗŮœŤƃ¦�Àƒ°œƆřƃ¦� ¦®¦� œƈś¦�ƑŪƒő°ƃ¦)3�( .  
2� -2� -2� ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�§ƒ°®ř:  

�§ƒ°®řƃ¦�©œƈƒ°Ɔř�Àŵ�̈°œŕŵ�ƑƋ�ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�©œƈƒ°Ɔř�À¦�ŴƒƆœŞƆƄƃ�ŗŕŪƈ�§Ťřƈř�Ƒřƃ¦
�ŗƒƄŰŶƃ¦)¿ŪŞƃ¦� ¦±Ş¦�©œƈƒ°Ɔř (�ƑƄŰŶƃ¦�¶ŕ¦°řƃ¦�Â¦)¾ƆœƂƃœŕ�¿ŪŞƃ¦�©œƈƒ°Ɔř�¾ƚŤ�ÀƆ (ƊƄƒƆšřÂ .�®ƈŶż
�°œŪƆ)É�æ�Þ�á�Ç� /ÀƆ±ƃ¦ (œ̧Žř°¦�ŴƆ�ƑƂ°šƃ¦�œƌŕƒƂ°ř�§Ūœƈřƒ �ÀƆ�¾ƀƈƃ¦�¾Ůšƒ�¦̄ƌƃ�Àƒ°Ɔřƃ¦�»®Ƌ�ŴƆ�¿ś�¿Şšƃ¦

¦�ŗżœŰ¦��ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�©œƈƒ°Ɔř�¾ƚŤ�»®Ƌ�Əƃ¦�ŗƒŕŪƈƃ¦�̈Âƀƃ¦�ÃÂřŪƆ�Ŵż°�ŴƆ�¾Ůšƒ�½ƃ̄�Əƃ
�Àƒ°Ɔřƃ¦)Â̈ƀƃ¦� œƈŕ ()4�(.ŗƒƄŰŶƃ¦�ŴƒƆœŞƆƃ¦�°ƒÂ¶ř�§Ƅ¶řƒ�ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�§ƒ°®ř� œƈś¦  

�ŗŮœŤƃ¦�©œƂ°šƃ¦�¾ƂŬ�ƏƄŵ�ŗ·żœšƆƃ¦�¶Â°Ŭ�©šř�Ã°Ťƙ¦�©œŽŮƃ¦�ŴƆ�œƌ¶ŕ°Â�ÃÂŮſ�̈°ÂŮŕ�ŗŪƒő°ƃ¦
�Àœż�½ƃ̄ƃ�ŗƒŰœƒ°ƃ¦�ŗƒƃœŶŽƃ¦�Â¦�ŗŕŶƄƃœŕ�Ä®£ř�̈Âƀƃ¦�©œƈƒ°Ɔř�ÀƆ�ƑƄŤ¦®ƃ¦Â�ƑŞ°œŤƃ¦�§ƒƂ°řƃ¦�ƏƄŵ�ŗ·żœšƆƃ¦

�ŗƒŰœƒ°ƃ¦�©œƒƃœŶŽƃ¦�Ƒż�ŗŮœŤƃ¦�ŗƒƆƋƙ¦�œƌƃ�Ƒřƃ¦�ŗƒƄŰŶƃ¦�ŴƒƆœŞƆƃ¦�°ƒÂ¶řƃ�ŗƒŪœŪƙ¦�©ƚƋ£Ɔƃ¦�¼ƄŤ�Əƃ¦
ŗƄŰŶƄƃ�ƑŞ°œŤƃ�§ƒƂ°řƃ¦�ƏƄŵ�ŗ·żœšƆƃ¦�ŗƒƈœƂƆ¦�¿®ŵ�ŗƃœš�ÀƆÂ�ŗƈƒŶƆƃ¦.  

3� - �ªƃœśƃ¦�§œŕƃ¦)¦ ¦°Ş¦Â�ªšŕƃ¦�ŝƌƈƆŗƒƈ¦®ƒƆƃ¦�Ɗř:(  
3� -1� ªšŕƃ¦�ŝƌƈƆ:  
 œƌśšŕ�®¦°Ɔƃ¦�ŗƄƂŬƆƃ¦�ŗŶƒŕ¶�ƊřƆőƚƆƃ�Ƒŕƒ°Şřƃ¦�ŝƌƈƆƃ¦�ªšœŕƃ¦�¿®ŤřŪ¦.  

                                                           
1� - ŗƔ±Ŧ�ÁŕŬƔ±Ø� :��Ɠŷŕŗ·ƅ§�±ƔŲţśƆƅ�ÁÃƊ�řŗśƄƈ��ƓŲŕƔ±ƅ§�̈Ɣ±̄śƅ§Ã�ŕƔŠÃƅÃƔŬſƅ§�ÀƆŷ�Ɠž�ªŕƂƔŗ·ś1�9�9�5��µ��2�0�7�. 
2� ƓŬƔÃ·Ŭŗ ƈ̄ţ§ .ŢƅŕŰ�̄ƈţ§�³ŕŗŷ :��¿ŰÃƈƅ§�řŸƈŕŠ�řŸŗ·ƈ��řƔŲŕƔ±ƅ§�řƔŗ±śƅ§�¿ŕŠƈ�Ɠž�³Ɣ±̄śƅ§�½�±·1�9�8�4�µ��2�0�0�. 
3� - À̧ŕƄ�½§²±ƅ§�̄ŗŷ) :�řŰŕŦƅ§�ªŕŗƆ·śƈƅ§�ª§±ŕƎƈ�¶Ÿŗ�¡§̄§�±ƔÃ·ś�Ɠž�řŰŕŦƅ§�řƔƆŲŸƅ§�©ÃƂƆƅ�±śƂƈ�şƎƊƈ�±ŝ§ì�á�Ú� �ªŕƄ±ţƅ§�·ŕŬŗ

řƔŲ±ƛ§(ƅ�řƔƆƄ��̄§̄żŗ�řŸƈŕŠ��Ƌ§±ÃśƄ̄�řţÃ±·§����řƔŲŕƔ±ƅ§�řƔŗ±ś1�9�9�9�µ��3�3�. 
4� - ÁƔŬţ�ÁŬţ�ÀŬŕƁ :ƅ§�řƁŕƔƆƅ§�̈Ɣ±̄śřƔƊ̄ŗ ƅ�ƓŲŕƔ±ƅ§�¾ƔƊƄśƅ§ÃÈ�Ç�Ú�á�?� ��¿ŰÃƈƅ§��±ŮƊƅ§Ã��řŷŕŗ·Ɔƅ�̈śƄƅ§�±§̄��řƔŲŕƔ±ƅ§1�9�8�5�µ��9�0�. 
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3� -2� ªšŕƃ¦�ŗƈƒŵ :  
    �°ƆŶŕ�§œŕŬƃ¦�ŗőż�ÀƆ�Àƒŕŵƚƃ¦�ÀƆ�ªšŕƃ¦�ŗƈƒŵ�°œƒřŤ¦�¿ř)1�3� -1�5�(ŗƈŪ (�§œŕŬƃ¦�ŗőż�°Ɔŵ�ÂƋÂ

ƒŵ�°œƒřŤ¦�¿ř�ªƒš��½řŪœƈƆŞƄƃ�Ƒſ¦°Ŷƃ¦�®œšřƙ¦�Ã®ƃ�»ƈŮƆÂ�ƊƄƆƂŋŕ�¾Ůƙ¦�ŴƆřŞƆ�¾śƆř�Ƒřƃ¦�ªšŕƃ¦�ŗƈ
�ŗŵÂƆŞƆ�Əƃ¦�¿ƌƆƒŪƀř�¿ř�ŗŵ°ƀƃ¦�ŗƀƒ°¶ŕÂ�ŗƒ®ƆŶƃ¦�ŗƀƒ°¶ƃœŕ)Ã� (�ŗŵÂƆŞƆÂ�ŗƒŕƒ°Şřƃ¦�ŗŵÂƆŞƆƃ¦�ƑƋ)È� ( í�å�
�ÂƋ�ªšŕƃ¦�ŗƈƒŵ�̧ÂƆŞƆ�ÀœƂ�ªƒš��ŗ¶ŕœŰƃ¦�ŗŵÂƆŞƆƃ¦)1�0� (�Əƃ¦�ŗƒő¦ÂŬŵ�ŗƀƒ°¶ŕ�¿ƌƆƒŪƀř�¿ř�Àƒŕŵƙ

�ŗŵÂƆŞƆ�¾Ƃ�ÀƒřŵÂƆŞƆ)5� (Àƒŕŵƙ.  
šƚƆÉ�Ù� :�½ƃ̄ƂÂ�ŗŕ°œƀřƆ�°œƆŵ¦Â�̈®š¦Â�ŗƒ°Ɔŵ�ŗőż�¿ƌƈÂƂ�ÀƒřŵÂƆŞƆƄƃ�£żœƂřƃ¦�Â¦�²ƈœŞřƃ¦�ªšœŕƃ¦�Ä°Şƒ�¿ƃ

§°œƀřƆ�Ƒŕƒ°®řƃ¦�°ƆŶƃ¦.  
˼ -˼ ªšŕƃ¦�©¦Â®¦:  
 - ŗƒŕ°Ŷƃ¦�°®œŮƆƃ¦.  
 - §ƒ°Şřƃ¦Â�ŗ·šƚƆƃ¦.  
 - ²œƒƀƃ¦Â�©¦°œŕřŤƙ¦.  
 - Âƒ®ƒż�°ƒÂŮř�¦°ƒƆœƂ.  
 - ƑƈŽƃ¦� ¦®ƙ¦�¿ƒÂƀř�̈°œƆřŪ¦.  
 - °řƒƆœƈƒ®�±œƌŞ.  
 - ¾Ɔŵ�¼ƒ°ż.  
 - ©ƒſÂř�ŗŵœŪ.  
 - ©œŵœŽř°ƙ¦�«°®řƆ�¼Ƅš.  
 - ƑƈÂƈœſ�¼Ƅš.  
 - ¶œ¶Ɔ�¾œŕš. 
 - ŗŽƄřŤƆ�¾œƀś¦. 
 - ŗƒ®ƒÂŪ�ŗŕ¶ŮƆ. 
 - ƑŪ°Ƃ. 
 - ©œŵœŽř°ƙ¦�»ƄřŤƆ�ŗƄƀŵ�±œƌŞ. 
 - ŗƒŞƈŽŪ¦�¶Ūŕ. 

  
3� -4� ©¦°œŕřŤƙ¦�ŗƒ°œ¶ŕ:  
˺. �¾Âƙ¦�°œŕřŤƙ¦)Àƒŵ¦°̄ƃ¦Â�ÀƒŽřƂƃ¦�©ƚŰŶƃ�ÃÂŮƀƃ¦�̈Âƀƃ¦�°œŕřŤ¦:(  

°œŕřŤƙ¦�ÀƆ�»®ƌƃ¦ :ÃÂŮƀƃ¦�̈Âƀƃ¦�²œƒſ ÀƒŽřƂƃ¦Â�Àƒŵ¦°̄ƃ¦�©ƚŰŶƃ. 
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ŗƆ±ƚƃ¦�©¦Â®ƙ¦ :�°řƒƆÂƆœƈƒ®�±œƌŞ(NGI Mitufa)�ÀƒřƀƄš��ƑŪ°Ƃƃ¦�ƏƄŵ�¿ŪŞƃ¦�©ƒŕśřƃ�¿¦±š�©ŕœś�ƑŪ°Ƃ��
±œƌŞƃœŕ�ŗ¶Âŕ°Ɔ�ÀƒřƒŕŬŤ. 

¾ƒŞŪřƃ¦ :¶ƀż�̈®š¦Â�ŗƂ°šŕ�¾ŽŪƚƃ�Ɗƒŵ¦°̄ƃ�§ŵƚƃ¦�½ƒ°šř�ŗŞƒřƈ�±œƌŞƃ¦�œƋ°Ŭ£ƒ�Ƒřƃ¦�©œƆ¦°ŹÂƄƒƂƃ¦�®®ŵ. 
˻. Ƒƈœśƃ¦�°œŕřŤƙ¦ )ƑŕƒƄŮƃ¦�±œƂř°ƙ¦�ŴŰÂŕ�©œŕśƃ¦�°œŕřŤ¦:( 

°œŕřŤƙ¦�ÀƆ�»®ƌƃ¦ :�Àƒŵ¦°̄ƃ¦Â�ÀƒŽřƂƃ¦�©ƚŰŶƃ�̈Âƀƃ¦�ŗƃÂœ¶Ɔ�²œƒſ)©œŕśƃ¦�ÀƆ±�²œƒſ.( 
ŗƆ±ƚƃ¦�©¦Â®ƙ¦ :��®ŵœŪƆ�ƑżœŰ¦�®ƄŞ�¿¦®ŤřŪ¦�¿ř�½ƃ̄ƂÂ�©œŵœŽř°ƙ¦�«°®řƆ�¼Ƅš�±œƌŞ�ªšœŕƃ¦�¿®ŤřŪ¦

ƑŪ°Ƃ��©ƒſÂř�ŗŵœŪ. 
¾ƒŞŪřƃ¦ :Ɔ±Ƅƃ�¾ƒŞŪřƃ¦�ÀÂƂƒ®ŵœŪƆƃ¦�®ƄŞƃ¦�¿¦®ŤřŪœŕ�ƑŕƒƄŮƃ¦�±œƂř°ƙ¦� œƈś¦�§ŵƚƃ¦�ƊƒŰƆƒ�Ǟƃ¦�À. 

˼. �ªƃœśƃ¦�°œŕřŤƙ¦)§ÂƄƀƆƃ¦�§ƒƄŮƃ¦�±œƂř°ƙ¦�ŗƂ°š�°œŕřŤ¦:( 
°œŕřŤƙ¦�ÀƆ�»®ƌƃ¦ :§ÂƄƀƆƃ¦�ƑŕƒƄŮƃ¦�±œƂř°ƙ¦�ŗƂ°šƃ�ƑƈŽƃ¦� ¦®ƙ¦�Àœƀř¦�ÃÂřŪƆ�ŗż°ŶƆ. 

ŗƆ±ƚƃ¦�©¦Â®ƙ¦ :�ŗƒŞƈŽŪ¦�¶Ūŕ��ƑƈÂƈœſ�¼Ƅš�±œƌŞ�̧œŽř°œŕ)2�0� (�¿ÂƒŪƒƈźƆƃ¦�̈®œƆ��¿Ū)°̈®Âŕ (�¿®ŤřŪř
 ¦®ƙ¦�¿ƒÂƀř�̈°œƆřŪ¦��®ƒƄƃ�¼°Ŷřƃ¦�ŴƈƆÂ�¼Ƅšƃ¦�ƏƄŵ�§ŵƚƃ¦�®ƒ�©ƒŕśřƃ. 

Á�Ç�Ï�?�Ç� :�ŠřŽŕ�§ŵƚƃ¦�¿Âƀƒ�Àƒ®ƒƃ¦�ƏƄŵ�»ÂſÂƄƃ�ŗƒŽƄŤƃ¦�ŗšŞ°Ɔƃ¦�ÀƆ�Â¦�¼Ƅšƃ¦�ƏƄŵ�±œƂř°ƙ¦�ŴŰÂ�ÀƆ
�©œŕśƃ¦Â�°®Ůƃ¦�ŗšœŪƆ�»ŶŰŕ�ÀƒřƀƄšƃ¦)2� (ŗƒƈœś. 

ŞŪřƃ¦¾ƒ :�ƑƃÂ®ƃ¦�ÀÂƈœƀƃ¦�§Ūš�¿ƒÂƀřƃ¦�ÀÂƂƒ)4� (�ÀƒřŞ°®ƃ¦�¶ŪÂřƆ�̄Ťœƒ�¿ś��ŗŞ°®�¾ſ¦Â�ƏƄŵ¦�§¶Ŭř�¿œƂš
�ƏƄŵ�¿ŪƀřÂ�Àƒř°Ťƙ¦)2� (�ÀƆ�¿ƒÂƀřƃ¦�ÀÂƂƒÂ�ŗƒőœƌƈƃ¦�§ŵƚƃ¦�ŗŞ°®�«¦°ŤřŪƙ)1�0� (�ƏƄŵ�Å¦®œƆřŵ¦�©œŞ°®

�ÀÂƈœƀƃ�ƑƈŽƃ¦� ¦®ƙ¦�ŗŞ°®�ŗƆƒſ)2�0�0�8� (½řŪœƈƆŞƄƃ. 
3� -5� Ŷƃ�ŗƒƄŕƀƃ¦�©¦°œŕřŤƙ¦ªšŕƃ¦�ŗƈƒ:  

    �»®œŮƆƃ¦�©ŕŪƃ¦�¿Âƒ�ŗƒƄŕƀƃ¦�©¦°œŕřŤƙ¦� ¦°Ş¦�¿ř1�7�/7/2�0�1�0� �±Ƃ°Ɔƃ¦�ŗŵœſ�Ƒż�Å¦°Ůŵ�ŗśƃœśƃ¦�ŗŵœŪƃ¦
©¦°œŕřŤƙ¦�̄ƒŽƈř�ŗƀƒ°¶Â�ÀœƂƆƃ¦Â�ÀœƆ±ƃœƂ�©¦°œŕřŤƙœŕ�ŗƀƄŶřƆƃ¦�»Â°·ƃ¦�©ƒŕśř�¿řÂ��ÀœƂŪƙ¦�Ƒż�Ƒŕƒ°®řƃ¦.  

˼ -6� ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�©œƈƒ°Ɔř:  
 - ƒ°Ɔřƃ¦�Ɖ̄Ƌ�§ƒ°®ř�¿ř�̈®Ɔƃ�Àƒŕŵƚƃ�©œƈ)8� (�¾®ŶƆŕÂ�ŴƒŕœŪ¦)3� (�®®ŵ�ÀœƂÂ��ÅœƒŵÂŕŪ¦�ŗƒŕƒ°®ř�©¦®šÂ

�ƑƄƂƃ¦�©¦®šÂƃ¦)2�4� (�ŗƒŕƒ°®řƃ¦�̈®šÂƃ¦�ÀƆ±�ÀœƂÂ��ŗƒŕƒ°®ř�̈®šÂ)3�0� (�ŗƒœƌƈ�Ƒż�Ə¶Ŷř�œƌƆ·ŶƆ�ŗƀƒſ®
ŗƒŕƒ°®řƃ¦�̈®šÂƃ¦. 

 - �Ƒż�Àƒŕŵƚƃ�œƋ œ¶ŵ¦�¿ř�Ƒřƃ¦Â�ŗŮœŤƃ¦�ŗƒƈ®ŕƃ¦�©œƈƒ°Ɔřƃ¦�ÀƆ�ŗŵÂƆŞƆ�®¦®ŵ¦�¿ř�̈®šÂƃ¦�ŗƒœƌƈ
�Àƒŕ�¬Â¦°řř�̈®ŬŕÂ�ŗƒŕƒ°®řƃ¦)8�5�% -9�5� (%�Əřš��ÃÂŮƀƃ¦�̈Âƀƃ¦�®Â®šŕ�¾ƆŶř�ŗŮœŤ�ŗƒƈ®ŕ�Àƒ°œƆř�œƌƈÂƂ

�¬Â¦°řř�®®Ŭŕ�̈Âƀƃ¦�ŗƃÂœ¶Ɔ�ŴƆ�¾ƆŶƃ¦�ÀœƂ�ŗƃÂœ¶Ɔƃ¦�̧ÂŰÂƆ�Ƒż)8�0� (%�Àƒ°œƆř�œƌƈÂƂ�ÃÂŮƀƃ¦�̈®Ŭƃ¦�ÀƆ
ŕÂŶŮƃ¦�̈®œƒ±�ŴƆ�¿ŪŞƃ¦�À±Âŕ�¾ƆŶř�Ƒřƃ¦Â�̈°œƌƆƃ¦� ¦®¦�œƌƆ·ŶƆ�ƊŕŬř§ÂƄƀƆ�ŴŰÂŕ�œƌƈÂƂ�ŗ. 
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 - �ÀƆ�ŗŶŕœřƆŕÂ�§œŕŬƄƃ�Ƒƈ¶Âƃ¦�§ŤřƈƆƃ¦�Ä°®Ɔ�¾ŕſ�ÀƆ�ŗƒŕƒ°Şřƃ¦�ŗƈƒŶƃ¦�ƏƄŵ�©œƈƒ°Ɔřƃ¦�Ɖ̄Ƌ�¼ƒŕ¶ř�¿ř
ªšœŕƃ¦. 

 - �Ƒż�ƑƃœŶƃ¦�̈®Ŭƃ¦�¾ƒƆšř�§ŕŪŕ�ŗƒŕƒ°®řƃ¦�̈®šÂƄƃ�ƑŪƒő°ƃ¦�¿Ūƀƃ¦�ŗƒœƌƈ�Ƒż�Ã®£ř�©ƈœƂ�Àƒ°œƆřƃ¦�¿·ŶƆ
�©¦°œƌƆƃ¦�§ƒ°®ř�ƏƄŵ�ŗ·żœšƆƃ¦�µ°źƃÂ�Àƒ°œƆřƃ¦�Ɖ̄Ƌŗƒŕƒ°®řƃ¦�̈®šÂƃ¦�Ƒż�ƑŪƒő°ƃ¦�¿Ūƀƃ¦�Ƒż�ŗƒƂ°šƃ¦.  

3� -7� ŗƒ®Ŷŕƃ¦�©¦°œŕřŤƙ¦:  
  �»®œŮƆƃ¦�ŗŶƆŞƃ¦�¿Âƒ�ŗƒ®Ŷŕƃ¦�©¦°œŕřŤƙ¦� ¦°Ş¦�¿ř1�7�/9/2�0�1�0� �²ŽƈŕÂ�¦°Ůŵ�ŗśƃœśƃ¦�ŗŵœŪƃ¦

ŗƒƄŕƀƃ¦�©¦°œŕřŤƙ¦�»Â°·.  
3� -8� ŗƒőœŮšƙ¦�¾őœŪÂƃ¦:  
1�- ƑŕœŪšƃ¦�¶ŪÂƃ¦. 
2�- Ä°œƒŶƆƃ¦�»¦°šƈƙ¦. 
3�- �°œŕřŤ¦(t) °̈·œƈřƆƃ¦�°ƒźƃ¦Â�̈°·œƈřƆƃ¦�©œƈƒŶƄƃ.  
4� - �Ŵŕ¦°ƃ¦�§œŕƃ¦)œƌřŬſœƈƆÂ�œƌƄƒƄšřÂ�ŝőœřƈƃ¦�µ°ŵ:(  
4� -1� œƌřŬſœƈƆÂ�œƌƄƒƄšřÂ�Ä®Ŷŕƃ¦Â�ƑƄŕƀƃ¦�Ä°œƌƆƃ¦� ¦®ƙ¦Â�ŗƒƈ®ŕƃ¦�©¦°œŕřŤƙ¦�ŝőœřƈ�µ°ŵ:  

    ¦®ƙ¦Â�ŗƒƈ®ŕƃ¦�©¦°œŕřŤƙ¦�Ƒż�ªšŕƃ¦�ŗƈƒŶƃ�Ä®Ŷŕƃ¦Â�ƑƄŕƀƃ¦�Àƒ°œŕřŤƚƃ�ŗ·šƚƆ�¾ƚŤ�ÀƆ�ƑƄŕƀƃ¦�Ä°œƌƆƃ¦� 
�¾Â®Şƃ¦�Ƒż�œƆƂ�Ä®Ŷŕƃ¦Â)1�.(  

�¾Â®Ş)1�(  
�ŗƆƒſÂ�¼Â°ŽƄƃ�Ä°œƒŶƆƃ¦�»¦°šƈƙ¦Â�¼Â°ŽƄƃ�ƑŕœŪšƃ¦�¶ŪÂƃ¦�Àƒŕƒ(t) �ŗƃƙ®ƃ¦�ÃÂřŪƆÂ�ŗƒƃÂ®Şƃ¦Â�ŗŕÂŪšƆƃ¦

�ƑƄŕƀƃ¦�Àƒ°œŕřŤƙ¦�Ƒż�ƑƈŽƃ¦� ¦®ƙ¦Â�ŗƒƈ®ŕƃ¦�©¦°œŕřŤƙ¦�Ƒż�ŗ¶ŕœŰƃ¦Â�ŗƒŕƒ°Şřƃ¦�ÀƒřŵÂƆŞƆƄƃ�ªšŕƃ¦�©¦°ƒźřƆƃ
Ŷŕƃ¦Âí�Ï�  

ŶƔƈŕŠƈƅ§ ª§±Ɣżśƈƅ§ Ý� Ý� Ú� 
�řƈƔƁ(t)  

řŗÃŬţƈƅ§ 
É�á�?�Ï�á�Ç�  
řƔƂƔƂţƅ§ 

řŠƔśƊƅ§ 

�řŷÃƈŠƈƅ§
řƔŗƔ±Šśƅ§ 

ÄÃŰƂƅ§�©ÃƂƅ§ 3�0�.8�0�0� 0�.2�5�4� 1�2�0�.8�0�8� 0�.0�0�0� ÅÃƊŸƈ 
©ÃƂƅ§�řƅÃŕ·ƈ 8�.0�2�0� 0�.1�9�3� 4�1�.4�7�0� 0�.0�0�0� ÅÃƊŸƈ 
ƓƊſƅ§�¡§̄ƛ§ 3�.1�4�0� 0�.0�4�0� 7�8�.5�0�0� 0�.0�0�0� ÅÃƊŸƈ 

�řŷÃƈŠƈƅ§
ř·ŗŕŲƅ§ 

 É�æ�Þ�á�Ç�ÄÃŰƂƅ§ 3�.0�0�0� 0�.3�1�6� 9�.4�8�7� 0�.0�0�1� ÅÃƊŸƈ 
©ÃƂƅ§�řƅÃŕ·ƈ 1�.3�4�0� 0�.0�2�4� 5�4�.7�0�5� 0�.0�0�0� ÅÃƊŸƈ 
ƓƊſƅ§�¡§̄ƛ§ 3�.1�0�0� 0�.0�5�4� 5�6�.5�9�8� 0�.0�0�0� ÅÃƊŸƈ 

 *�ŗƒ°š�ŗŞ°®�©šř)4� (�ŗƃƙ®�ÃÂřŪƆÂ)0�.0�5�.(  
   �¾Â®Ş�Ƒż�ŝőœřƈƃ¦�ŗ·šƚƆ�¾ƚŤ�ÀƆ)1� (�ŗƆƒſ�Àŵ�°ŕŶř�Ƒřƃ¦Â(t) �©¦°ƒźřƆƃ�ŗƃƙ®ƃ¦�ÃÂřŪƆÂ�ŗŕÂŪšƆƃ¦

�«¦°ŤřŪœŕ�ŗƒÂƈŶƆ�¼Â°ż�®ÂŞÂ�ŝőœřƈƃ¦�©®Ƃ¦�ªƒš�ªšŕƃ¦)Ý� (æ�)Ý� Ú� (�ŗƒƀƒƀšƃ¦�ŗƃƙ®ƃ¦�ŗŞ°®�«¦°ŤřŪ¦�®ŶŕÂ
�ŗƃƙ®ƃ¦�ÃÂřŪƆ�ÀƆ�°źŮ¦�œƌƈ¦�Ä®Ŷŕƃ¦�°œŕřŤƚƃ�ŗƒ°œƌƆƃ¦Â�ŗƒƈ®ŕƃ¦�©¦°œŕřŤƙ¦�ŴƒƆŞƃ)0�.0�5� (�¾®ƒ�œƆ�¦̄ƋÂ
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ƃ¦�ŗŵÂƆŞƆƄƃ�Əřš�ŝőœřƈƃ¦�ŗƒÂƈŶƆ�ŗŵÂƆŞƆƃ¦�ÀÂƂ�ÀƒřŵÂƆŞƆƄƃ�ŝőœřƈƃ¦�ŗƒÂƈŶƆ�ªšœŕƃ¦�Â±ŶƒÂ�ŗ¶ŕœŰ
�ƑƃœřƃœŕÂ�̈Âƀƃ¦�ŗƃÂœ¶ƆÂ�ÃÂŮƀƃ¦�̈Âƀƃ¦�°ƒÂ¶ř�Ƒż�©ƆƋœŪ�ŗŮœŤƃ¦�©œƈƒ°Ɔřƃ¦�ÀƆ�ŗŵÂƆŞƆƃ�©ŶŰŤ�ŗƒŕƒ°Şřƃ¦
�°Â¶řƃ¦�ÀƆ�ÃÂřŪƆ�®ÂŞÂ�ŝőœřƈƃ¦�©®Ƃœż�ŗ¶ŕœŰƃ¦�ŗŵÂƆŞƆƃ¦�́ ÂŮŤŕ�œƆ¦��ƑƈŽƃ¦� ¦®ƙ¦�ÃÂřŪƆ�°ƒÂ¶ř

Ūŕ�ƑƈŽƃ¦�Ƒő¦®ƙ¦�½ƃ̄�ªšœŕƃ¦�Â±ŶƒÂ��̈Âƀƃ¦�ŗƃÂœ¶ƆÂ�ÃÂŮƀƃ¦�̈Âƀƃ¦�ƑřŽŮƃ�¾Ůš�Ǟƃ¦�ƑŕŪƈƃ¦�°Â¶řƃ¦�§ŕ
�ŴƆ�Ƒŕƒ°®ř�ŝƌƈƆƃ�ŴŰŤř�ŗ¶ŕœŰƃ¦�ŗŵÂƆŞƆƃ¦�À¦�œƆŕÂ��°Â¶ř�§Ūƈŕ�¿ƋœŪƒ�À¦Â�®ŕƙ�§ƒ°®ř�Ä¢�Ɗƈ¦�Əƃ¦
�ŗŵÂƆŞƆƃ¦�ÀƆ�ŗŕ°œƀƆ�ŗŕŪƈ�œƌƈƂƃÂ�ƑƈŽƃ¦� ¦®ƙ¦�Ƒż�°Â¶řƃ¦�ÀƆ�§Ūƈƃ¦�Ɖ̄Ƌ�¾ÂŮš�ÀƆ�®ŕƚż�§°®Ɔƃ¦

á�Ç��œƆƂÂ��ÀƒřŵÂƆŞƆƃ¦�Àƒŕ�ŗƒÂƈŶƆ�¼Â°ż�®ÂŞÂ�¿®ŵ�ŝőœřƈƃ¦�©řŕś¦�ªšŕƃ¦�ŗƈƒŶƃ�ƑƄŕƀƃ¦�°œŕřŤƙ¦�Ƒż�ŗƒŕƒ°Şř
�¾Â®Şƃ¦�Ƒż�½ƃ̄�ŠŰÂƆ)2�.(  

�¾Â®Ş)2�(  
�ŗƆƒſÂ�Ä°œƒŶƆƃ¦�»¦°šƈƙ¦Â�ƑŕœŪšƃ¦�¶ŪÂƃ¦�Àƒŕƒ(t) �©¦°œŕřŤƙ¦�Ƒż�ŗƒƀƒƀšƃ¦�ŗƃƙ®ƃ¦�ÃÂřŪƆÂ�ŗŕÂŪšƆƃ¦

ŗ¶ŕœŰƃ¦Â�ŗƒŕƒ°Şřƃ¦�ÀƒřŵÂƆŞƆƄƃ�ŗƒƄŕƀƃ¦  

ª§±Ɣżśƈƅ§ 
řƔŗƔ±Šśƅ§�řŷÃƈŠƈƅ§ ř·ŗŕŲƅ§�řŷÃƈŠƈƅ§ �řƈƔƁ(t)  

řŗÃŬţƈƅ§ 
É�á�?�Ï�á�Ç�  
řƔƂƔƂţƅ§ 

řŠƔśƊƅ§ 
Ó� Ú� Ó� Ú� 

ÄÃŰƂƅ§�©ÃƂƅ§ 3�1�.8�0�0� 0�.8�3�6� 3�0�.6�0�0� 1�.1�4�0� 1�.8�9�7� 0�.0�9�4� ÅÃƊŸƈ�±ƔŻ 

©ÃƂƅ§�řƅÃŕ·ƈ 3�.3�6�0� 0�.0�8�9� 2�.3�0�0� 0�.0�7�0� 1�.1�7�7� 0�.2�7�3� ÅÃƊŸƈ�±ƔŻ 

ƓƊſƅ§�¡§̄ƛ§ 0�.7�4�0� 0�.0�5�4� 0�.7�2�0� 0�.1�3�0� 0�.3�1�6� 0�.7�6�0� ÅÃƊŸƈ�±ƔŻ 

*�řƔ±ţ�řŠ±̄�ªţś)8� (�řƅƛ̄�ÄÃśŬƈÃ)0�.0�5�.(  
   �¾Â®Şƃ¦�Ƒż�ŗšŰÂƆƃ¦�ŝőœřƈƃ¦�©®Ƃ¦)2� (�ÀƆ�ŗƒ°œƌƆƃ¦Â�ŗƒƈ®ŕƃ¦�ŗƒƄŕƀƃ¦�©¦°œŕřŤƙ¦�Ƒż�ŗőżœƂřƆ�ŗƈƒŶƃ¦�À¦

�ŗƆƒſ�ŗƈ°œƀƆŕ�ŝőœřƈƃ¦�ŗ·šƚƆ�¾ƚŤ(t) �Àƒŕ�ƑƄŕƀƃ¦�°œŕřŤƚƃ�ŗƒƀƒƀšƃ¦�ŗƃƙ®ƃ¦�ŗŞ°®�ŴƆ�ŗŕÂŪšƆƃ¦
�ŗƆƒſ�À¦�ªƒš��ŗ¶ŕœŰƃ¦Â�ŗƒŕƒ°Şřƃ¦�ÀƒřŵÂƆŞƆƃ¦(t) �¦̄ƋÂ�ŗƒƀƒƀšƃ¦�ŗƃƙ®ƃ¦�ŗŞ°®�ÀƆ�°ŕƂ¦�©ƈœƂ�ŗŕÂŪšƆƃ¦

�Ƒż�ÀƒřŵÂƆŞƆƄƃ�ƑƈŽƃ¦� ¦®ƙ¦Â�̈Âƀƃ¦�ŗƃÂœ¶ƆÂ�ÃÂŮƀƃ¦�̈Âƀƃ¦�°œŕřŤ¦�Ƒż�ŗƒÂƈŶƆ�°ƒŹ�ŝőœřƈƃ¦�À¦�ƏƄŵ�¾®ƒ
ƑƄŕƀƃ¦�°œŕřŤƙ¦.  

  �¾Â®Şƃ¦�ŗ·šƚƆ�¾ƚŤ�ÀƆÂ)3� (�ÀƒřŵÂŞƆƄƃ�ªšŕƃ¦�ŗƈƒŶƃ�ŗƒ®Ŷŕƃ¦�©¦°œŕřŤƙ¦�ŝőœřƈ�Àƒŕƒ�Ǟƃ¦Â
ƒŕƒ°Şřƃ¦�¾Â®Şƃ¦�Ƒż�œƆƂ�ƑƈŽƃ¦� ¦®ƙ¦Â�̈Âƀƃ¦�ŗƃÂœ¶ƆÂ�ÃÂŮƀƃ¦�̈Âƀƃ¦�°œŕřŤ¦�Ƒż�ŗ¶ŕœŰƃ¦Â�ŗ)3�.(  

  
  
  
  

�¾Â®Ş)3�(  
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�ŗƆƒſÂ�Ä°œƒŶƆƃ¦�»¦°šƈƙ¦Â�ƑŕœŪšƃ¦�¶ŪÂƃ¦�Àƒŕƒ(t) �ÀƒřŵÂƆŞƆƄƃ�ŗƒƀƒƀšƃ¦�ŗƃƙ®ƃ¦�ŗŞ°®Â�ŗŕÂŪšƆƃ¦
 ¦®ƙ¦Â̈Âƀƃ¦�ŗƃÂœ¶ƆÂ�ÃÂŮƀƃ¦�̈ÂƀƄƃ�Ä®Ŷŕƃ¦�°œŕřŤƙ¦�Ƒż�ŗ¶ŕœŰƃ¦Â�ŗƒŕƒ°Şřƃ¦ ƑƈŽƃ¦  

ª§±Ɣżśƈƅ§ 
řƔŗƔ±Šśƅ§�řŷÃƈŠƈƅ§ ř·ŗŕŲƅ§�řŷÃƈŠƈƅ§ �řƈƔƁ(t)  

řŗÃŬţƈƅ§ 
É�á�?�Ï�á�Ç�  
řƔƂƔƂţƅ§ 

řŠƔśƊƅ§ 
Ó� Ú� Ó� Ú� 

ÄÃŰƂƅ§�©ÃƂƅ§ 6�2�.6�0�0� 0�.6�5�1� 3�3�.6�0�0� 1�.1�4�0� 4�9�.3�7�3� 0�.0�0�0� ÅÃƊŸƈ 

©ÃƂƅ§�řƅÃŕ·ƈ 1�0�.5�2�0� 0�.4�0�8� 3�.4�4�0� 0�.4�2�1� 2�6�.9�5�3� 0�.0�0�0� ÅÃƊŸƈ 

ƓƊſƅ§�¡§̄ƛ§ 3�.8�4�0� 0�.1�1�4� 1�.1�4�0� 0�.0�8�9� 4�1�.6�6�2� 0�.0�0�0� ÅÃƊŸƈ 

*�řƔ±ţ�řŠ±̄�ªţś)8� (�řƅƛ̄�ÄÃśŬƈÃ)0�.0�5�.(  
ŗŬſœƈƆƃ¦:  

    ¾Â®Şƃ¦�ŗ·šƚƆ�¾ƚŤ�ÀƆ)3� (� ¦®ƙ¦Â�̈Âƀƃ¦�ŗƃÂœ¶ƆÂ�ÃÂŮƀƃ¦�̈ÂƀƄƃ�ŗƒ®Ŷŕƃ¦�©¦°œŕřŤƙ¦�ŝőœřƈ�Àƒŕƒ�Ǟƃ¦Â
�ŗƒŕƒ°Şřƃ¦�ŗŵÂƆŞƆƃ¦�ŠƃœŮƃ�ŗƒÂƈŶƆ�ŝőœřƈ�®ÂŞÂ�ƏƄŵ�©ƃ®�ªƒš�ŗ¶ŕœŰƃ¦Â�ŗƒŕƒ°Şřƃ¦�ÀƒřŵÂƆŞƆƄƃ�ƑƈŽƃ¦

¦�ŝƌƈƆƃ¦�Ƒż�ŗƆ®ŤřŪƆƃ¦�ŗŮœŤƃ¦�©œƈƒ°Ɔřƃ¦�°ƒśœř�Əƃ¦�½ƃ̄�ªšœŕƃ¦�Â±ŶƒÂ�ªƒš��ŗƒŕƒ°Şřƃ¦�ŗŵÂƆŞƆƄƃ�Ƒŕƒ°®řƃ
�Ƒż�ÃÂŮƀƃ¦�̈Âƀƃ¦�¿¦®ŤřŪ¦�½ƃ̄ƂÂ�ŗƂ°šřƆƃ¦�̈Âƀƃ¦Â�ŗřŕœśƃ¦�̈Âƀƃ¦�Àƒŕ�«±Ɔƃœŕ�©œƈƒ°Ɔřƃ¦�Ɖ̄Ƌ�ªšœŕƃ¦�¿®ŤřŪ¦
�ÃÂřŪƆ�°ƒÂ¶ř�Ƒż�¾œŶż�¾ƒƂŬř�Ƒż�¿ƋœŪ�Ǟƃ¦�ŗƒŕƒ°Şřƃ¦�ŗŵÂƆŞƆƄƃ�Ƒŕƒ°®řƃ¦�ŝƌƈƆƄƃ�Ƒƈ®ŕƃ¦� ¦®ƙ¦�©œƈÂƂƆ

ƒŕƒ°Şřƃ¦�ŗŵÂƆŞƆƄƃ�ƑƈŽƃ¦� ¦®ƙ¦�ŗƒƄŰŶƃ¦�ŴƒƆœŞƆƃ¦�°ƒÂ¶ř�§Ƅ¶řƒ�ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�§ƒ°®ř� œƈś¦�ŗ
�©œƂ°šƃ¦�¾ƂŬ�Àŵ�ŗ·żœšƆƃ¦�¶Â°Ŭ�©šř�Ã°Ťƙ¦�ŗƒƂ°šƃ¦�©œŽŮƃ¦�ŴƆ�œƌ¶ŕ°Â�ÃÂŮſ�̈°ÂŮŕ�ŗƒŪƒő°ƃ¦

�ŗƒƈŶƆƃ¦�ŗƒŰœƒ°ƃ¦�ŗŕŶƄƃœŕ�ŗŮœŤƃ¦)1�(�œƌőœ¶ŵ¦�Ƒřƃ¦�ŗŮœŤƃ¦�©œƈƒ°Ɔřƃ¦�ÀƆŰ�ªšœŕƃ¦�ƊƆ®ŤřŪ¦�§ÂƄŪ¦�¦̄ƋÂ��
¦�ŗŵÂƆŞƆƄƃ�©¦°œƌƆƃ¦�§ÂƄŪœŕ�§ƒ°®řƃ¦�ÂƋÂ�ŗƒŕƒ°Şřƃ "�©œŽŮƃ¦Â�ŗƒƂ°šƃ¦�©¦°œƌƆƃ¦�Àƒŕ�¼ƒśÂ�¶ŕ°�½œƈƋ

�§ƒ°®řƃ¦�ŗƒƄƆŵ�Ƒż�§ŵƚƃ¦�œƌŕŪřƂƒ�Ƒřƃ¦�ŗƒƈ®ŕƃ¦)2�(�̈Âƀƃ¦�§ƒ°®ř�·šƚƈ�ŝőœřƈƃ¦�ŗ·šƚƆ�¾ƚŤ�ÀƆÂ�À̄¦��
�§ƒ°®řƃ¦�§ÂƄŪ¦�¿¦®ŤřŪ¦�À¦�ªƒš�ƑƈŽƃ¦� ¦®ƙ¦�ÃÂřŪƆ�°ƒÂ¶ř�Ƒż�̈Âƀƃ¦�ŗƃÂœ¶ƆÂ�ÃÂŮƀƃ¦�ŗŮœŤÂ�©¦°œƌƆƃœŕ

�Àŵ�̈°œŕŵ�ÂƋÂ�ÅœŶƆ�Ä°œƌƆƃ¦Â�Ƒƈ®ŕƃ¦�§ƈœŞƃ¦�°ƒÂ¶ř�ŗƒšœƈ�ÀƆ�ÅœƆƌƆ�°ŕřŶƒ�ªšŕƃ¦�®ƒſ�©¦°œƌƆƃ¦ "�ƏƄŵ�̈°®ƀƆƃ¦
� ¦®ƙ¦�ÃÂřŪƆ�Ƒż�¶ÂŕƋ�œƆƈÂ®�ŗƄƒÂ¶�©¦°řŽŕ�ŗƒƃœŶżÂ�̈ œŽƂŕ�ŗƒƂ°šƃ¦�̈°œƌƆƃ¦�°¦°Ƃř�°¦°ƆřŪ¦ ")3�(�� "�œƆÂ

ƃ¦�Ƒż�¾œŶż�°ƒśœř�ÀƆ�̈Âƀƃ¦�ŗƃÂœ¶Ɔ�©œƈƒ°Ɔřƃ�ÂƋÂ�̈°œƌƆƄƃ�©œŕśƃ¦�ÀƆ±�Àŵ�̈°¶ƒŪ)2� (� ¦®ƙ¦�ÀƆ±�ÀÂƂƒ�ŗƒƈœś
�ŗŪżœƈƆƃ¦�¾ƚŤ� ¦®ƙ¦�ÀƆ±�Àŵ�ÅƚƒƄſ�®ƒ±ƒ�Â¦�¾®œŶƒ ")1�(�ÀƆÂ�·šƚƈÂ�ƑƈŽƃ¦� ¦®ƙ¦�ÃÂřŪƆ�́ ÂŮŤŕ�œƆ¢��

�§ÂƄƀƆƃ¦�ƑŕƒƄŮƃ¦�±œƂř°ƙ¦�ŗƂ°š�Ƒż�ŗƒŕƒ°Şřƃ¦�ŗŵÂƆŞƆƄƃ�ƑƈŽƃ¦� ¦®ƕ¦�ÃÂřŪƆŕ�ƑƃœŶƃ¦�°Â¶řƃ¦�ŝőœřƈƃ¦�¾ƚŤ
                                                           

1� - řŸŗ§±ƅ§�řƆţ±ƈƆƅ�ƓŲŕƔ±ƅ§�̈Ɣ±̄śƅ§�ÀƆŷ��¼ƔŰƊ�ƓƆŷ�̄ŗŷÃ�ÁƔŬţ�ÁŬţ�ÀŬŕƁ) :��±ŮƊƅ§Ã�řŷŕŗ·Ɔƅ�̈śƄƅ§�±§̄��¿ŰÃƈƅ§1�9�8�7�(��
Õ�1�3�7�. 

2� - �ĺ§�̄ŗŷ�̄Ãƈţƈ)ÁÃ±Ŧ§Ã(řƈƄƜƈƅ§�̈Ɣ±̄śÃ�ÀƔƆŸś��) :��ƓƅŕŸƅ§�ÀƔƆŸśƅ§�řŸŗ·ƈ��¿ŰÃƈƅ§1�9�9�0�(µ��4�2� . 
3� - ��Ƌ±Ƅ°�½ŗŬ�±̄Űƈ��̄ŕƈţ�ÀƔƍ§±ŗ§�ƓśƂƈ2�0�0�1�µ��1�4�3�. 
1� - µ��½ŗŕŬƅ§�±̄Űƈƅ§�³ſƊ1�4�4�. 
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á�Ç�æ��ŗ¶ŕœŰƃ¦�ŗŵÂƆŞƆƃ¦�®ƈŵ�ŗƂ°šƃ¦� ¦®¢�ÃÂřŪƆ�Ƒż�·ÂšƄƆƃ¦�°Â¶ř " .�Àŵ�§ƒ°®řƃ¦�©œƒƄƆŵ�Ƒż�°·ƈƃ¦�§Şƒ
�̈®š¦Â�ŗƒƄƆŶƃ�À¦ ±Ş�œƆƌƈ¦�ƏƄŵ�©¦°œƌƆƃ¦�ŗƒſ°řÂ�ŗƒƆƈř�ŗƒƄƆŵ�½ƃ®ƂÂ�ŗƒƈ®ŕƃ¦�©œŽŮƃ¦�ŗƒƆƈř)2�( .  

�¿®ƀř�œƆ�¾Ƃ�ÀƆ��·šƚƈÂ "ƙ¦�ÃÂřŪƆ�°ƒÂ¶ř�Ƒż�ƉÂƀƃ¦�¾œƂŬ¦�ÀƆ�ÀƒƄƂŬƃ¦�ÀƒřœƋ�ŗƒƆƋ¢�ŗƂ°šƃ�ƑƈŽƃ¦� ¦®
�ŗŕÂŶŮ�œƌƈÂƂ�§ÂƄƀƆƃ¦�ƑŕƒƄŮƃ¦�±œƂř°ƙ¦)2� (�ŗŞ°®ƃ¦�ŗƆƒſ�Ƒż�Ɖ®œƒ±�¼ƀšř�Ƒřƃ¦Â�ŗŮœŤƃ¦�©œŕƄ¶řƆƃ¦�®š¦Â

±œƌŞƃ¦�ƏƄŵ�§ŵƚƃ�ŗƒőœƌƈƃ¦" )3�(.  

5� - �²ƆœŤƃ¦�§œŕƃ¦)©œƒŮÂřƃ¦Â�©œŞœřƈřŪƙ¦:(  
5� -1� ©œŞœřƈřŪƙ¦:  

˺. �Ƒż�¾ŵœż�°Â®�ªšœŕƃ¦�œƌƆ®ŤřŪ¦�Ƒřƃ¦�ŗŮœŤƃ¦�©œƈƒ°ƆřƄƃ�À¦�ƑŕƒƄŮƃ¦�±œƂř°ƙ¦�̈°œƌƆƃ�ƑƈŽƃ¦�°¦®ƙ¦�°ƒÂ¶ř
§ÂƄƀƆƃ¦. 

˻. �®ƒſ�̈°œƌƆƄƃ�ƑƈŽƃ¦� ¦®ƙ¦�ÃÂřŪƆ�°ƒÂ¶ř�Ƒż�̈°ƒŕƂ�ŗƒƆƋ¦�½°šřƆƃ¦Â�©ŕœśƃ¦�Àƒ°œƆřƄƃ�¶ƄřŤƆƃ¦�§ÂƄŪƚƃ�ÀœƂ
ªšŕƃ¦. 

˼. �œƌƆ¦®ŤřŪƙ�ŗƒŕƒ°Şřƃ¦�ŗŵÂƆŞƆƄƃ�§ÂƄƀƆƃ¦�§ƒƄŮƃ¦�̈°œƌƆƃ�ƑƈŽƃ¦� ¦®ƙ¦�ÃÂřŪƆ�Ƒż�°ƒŕƂ�°Â¶ř�ª®š
ƃ¦�©œƈƒ°Ɔřƃ¦ŗŮœŤ. 

4�. ŗřŕœśƃ¦�̈Âƀƃ¦�¿¦®ŤřŪœŕ�ŗŮœŤÂ�̈°œƌƆƃ¦�§ÂƄŪœŕ�́ œŤƃ¦�§ƒ°®řƃ¦�°ś¦�®ƀƃ. 
5�. �§ƒƄŮƃ¦�ŗƂ°šƃ� ¦®ƙ¦�ÀƆ±�²ƒƃÂ�ŗřŕœśƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�°ƒÂ¶ř�Ƒż�©ƆƋœŪ�̈Âƀƃ¦�ŗƃÂœ¶Ɔ�À¦�ŝőœřƈƃ¦�©řŕś¦

�ÂƋ�©œŕśƃ¦�ÀƆ±�À¦�°œŕřŵœŕ�§ÂƄƀƆƃ¦)2� (Â̈ſ�ŗƃÂœ¶Ɔ�Ɗƈœŕ�ÀƆ±ƃ¦�¦̄Ƌ�°Ŭ£ƒ�ƙÂ�ŗƒƈœś.  
5� -2� �Âřƃ¦©œŕŮ:  

˺. �Ƒż�¾ŵœŽƃ¦�œƋ°ƒśœřƃ�Å¦®ÂŶŮ�§œŕŬƄƃ�ŗŮœŤÂ�§ƒ°®řƃ¦�ŝƋœƈƆ�ÀƆŰ�ŗŮœŤƃ¦�©œƈƒ°Ɔřƃ¦�ƏƄŵ�®ƒƂœřƃ¦�̈°Â°Ű
½řŪœƈƆŞƃ¦�©œƂ°š�ŴƒƆŞƃ� ¦®ƙ¦�ÃÂřŪƆ�°ƒÂ¶ř. 

˻. �Ɖ̄Ƌ� ¦®¦�Ƒż�œƌřƒƆƋƙ�ÀƒŽřƂƃ¦Â�Àƒŵ¦°̄ƃ¦�©ƚŰŶƃ�̈Âƀƃ¦�ŗƃÂœ¶ƆÂ�ÃÂŮƀƃ¦�̈Âƀƃ¦�ƑřŽŮ�§ƒ°®ř�ƏƄŵ�®ƒƂœřƃ¦
°̈œƌƆƃ¦. 

˼. ƏƄŵ�®ƒƂœřƃ¦ �®ƒƂœřƃ¦�ŴƆ�Àƒŕŵƚƃ¦�Ã®ƃ�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�°Â¶ř�ÃÂřŪƆ�ŗż°ŶƆƃ�ŗƒ°Â®Â�̈°ƆřŪƆ�©¦°œŕřŤ¦� ¦°Ş¦
ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�ƏƄŵ. 

4�. �½řŪœƈƆŞƃ¦�©¦°œƌƆƃ�ƑƈŽƃ¦� ¦®ƙ¦�ÃÂřŪƆ�ƏƄŵ�®ƒƂœřƃ¦)ƊřŞ°®�ŗƒƆƋƙ (�ŗƒƄŰŶƃ¦�̈Âƀƃ¦�°ƒÂ¶ř�¾ƚŤ�ÀƆ
Àƒŕŵƚƃ�ŗŮœŤƃ¦. 

5�. Ūř�Ƒřƃ¦�©¦Â®ƙ¦Â�̈±ƌŞƙ¦�°ƒżÂř�̈°Â°ŰŗŮœŤƃ¦�©œƈƒ°Ɔřƃ¦�¼ƒŕ¶ř�Ƒż�¿Ƌœ. 
6�. ¼¦°Ŷƃ¦�Ƒż�½řŪœƈƆŞƃ¦�Ƒŕ°®Ɔ�ƏƄŵ�ªšŕƃ¦�¿ƒƆŶř�̈°Â°Ű.  

                                                           
)2�( ±ŕśŬƅ§�̄ŗŷ�ƑƊƈ:²ŕŠƊƛ§�ÄÃśŬƈŗ�Å±ŕƎƈƅ§Ã�ƓƊ̄ŗƅ§�̄§̄ŷƛ§�řƁƜŷ:�řƅŕŬ±±ƔśŬŠŕƈ��̄§̄żŗ�řŸƈŕŠ�řƔŲŕƔ±ƅ§�řƔŗ±śƅ§�řƔƆƄ1�9�8�9�µ�9�9�.  

3�  - ŢƅŕŰ §²Ÿƅ§�̄ƔŠƈí�æ� ƓŗŕƊŠƅ§�½ƔžÃś�̄ƈţ§Ã:Ç�ÁÃƊŕƂƅ �¿ŕŠ±Ɔƅ�ƓƊſƅ§�¾śŬŕƊƈŠƆƅ�ƓƅÃ̄ƅ§2�0�0�5�- 2�0�0�8�µ��7�5�.  
 

Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.

http://www.verypdf.com/


"°®œŮƆƃ¦  
 - ®Ɔš¦�ƑŪƒÂ¶Ūŕ .ŠƃœŮ�®Ɔš¦�²œŕŵ :ŗƒŰœƒ°ƃ¦�ŗƒŕ°řƃ¦�¾œŞƆ�Ƒż�²ƒ°®řƃ¦�¼�°¶��¾ŮÂƆƃ¦�ŗŶƆœŞ�ŗŶŕ¶Ɔ��

1�9�8�4�. 
 - ¼ƃœŤƃ¦�®ŕŵ�®Ɔœš :ƑŕƒƄŮƃ¦�±œƂř°ƙ¦�ÀƆ±ŕ�£ŕƈřƃ¦�ŗƒŕŪƈƃ¦�̈Âƀƃ¦�¿¦®ŤřŪ¦�°ś¦��̈°Ƌœƀƃ¦��ƑƆƄŶƃ¦�°Ɔř£Ɔƃ¦��ªšŕ��

1�9�8�3�  . 
 - ¶ŕƒ°Ť�ÀœŪƒ° :ƑŰœƒ°ƃ¦�§ƒ°®řƃ¦Â�œƒŞÂƃÂƒŪŽƃ¦�¿Ƅŵ�Ƒż�©œƀƒŕ¶ř��Ƒŵœŕ¶ƃ¦�°ƒŰšřƄƃ�ÀÂƈ�ŗŕřƂƆ��1�9�9�5�. 
 - ��Ƒŕœƈšƃ¦�¼ƒżÂř�®Ɔš¦Â�ÄÂ¦±Ŷƃ¦�®ƒŞƆ�ŠƃœŮ�¾œŞ°Ƅƃ�ƑƈŽƃ¦�½řŪœƈƆŞƄƃ�¾Â®ƃ¦�ÀÂƈœƀƃ¦2�0�0�5� -2�0�0�8�. 
 - °ƒŮŕƃ¦�®ŕŵ�¾®œŵ :�̈Âƀƃ¦�ŝƆœƈ°ŕ�°ś¦�§Ƃƃœŕ�®ÂŶŮƃ¦�̈°œƌƆƃ�ƑƂ°šƃ¦� ¦®ƙ¦�ÃÂřŪƆ�ƏƄŵ�ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦

Àƒƒ±¦ÂřƆƃ¦�±œƌŞ�ƏƄŵ�¾ƒÂ¶ƃ¦�ÀœƆŵ��±œŕƆŞƄƃ�¾Âƙ¦�Ƒŕ°Ŷƃ¦�ƑƆƄŶƃ¦�°Ɔř£Ɔƃ¦�ŗƄŞƆ��1�9�8�7� .  
 - ¿·œƂ�¼¦±°ƃ¦�®ŕŵ) :�ŗŮœŤƃ¦�©œŕƄ¶řƆƃ¦�©¦°œƌƆ�µŶŕ� ¦®¦�°ƒÂ¶ř�Ƒż�ŗŮœŤƃ¦�ŗƒƄŰŶƃ¦�̈ÂƀƄƃ�¬°řƀƆ�ŝƌƈƆ�°ś¦

�ƙ¦�©œƂ°šƃ¦�¶œŪŕ�ƏƄŵŗƒŰ°(��ŗƒŰœƒ°ƃ¦�ŗƒŕ°řƃ�ŗƒƄƂ��®¦®źŕ�ŗŶƆœŞ��Ɖ¦°ÂřƂ®�ŗšÂ°¶¦��1�9�9�9�. 
 - ��»ƒŮƈ�ƑƄŵ�®ŕŵÂ�ÀƒŪš�ÀŪš�¿ŪœſŗŶŕ¦°ƃ¦�ŗƄš°ƆƄƃ�ƑŰœƒ°ƃ¦�§ƒ°®řƃ¦�¿Ƅŵ) :�ŗŵœŕ¶Ƅƃ�§řƂƃ¦�°¦®��¾ŮÂƆƃ¦
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