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�����1:ABC  �� او��	
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AB AC
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 ���
��  Oو��
]�!� � ا ]BC  

1. 

,وران  ABC*��� أ)'& %$رة ا
�r  ه	0ي �/.
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π     

2.  ���*

,وران  ABCأ)'& %$رة ا
�r′  ه	0ي �/.
وزاو��O  1ا
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) )1أ���� : )r A A=  3نA : وران,
  r �/.	 ا

)و )r B C=  : 3ن
( ) [ ], 2
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AB AC
π π

=

 ≡

���� ����
  

)و )r B C′= ���*

,وران ABCو�!1 %$رة ا
�r$ھ : ���*
  ′ACC ا

1( ( )r A C′ )و = )r B A′ )و = )r C C′ ′′=  

���*

, ABCو�!1 %$رة ا
  ′′ACC ھ$ ا
*��� :rوران�

  
�����2:ABC  ������ 15ر
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����ABD    وACE  و��
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�*� ا
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  Aا
���BE أن :  .1 CD=  
)��� أن :  .2 ) ( )BE CD⊥ 
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��7/ ا
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ن : �و��� � ��
�*
BE و�*
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�: 8�9 ا CD=  
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!�,
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( ),
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CD EB
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)ا ),AB AC
���� ����
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1و)��� أن : 
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L�!��(BI أن :  �و���  BJ′ =
���� ����

Iأي  J′ )أي  = )r I J=  

 : �

�

و�

( ) [ ], 2
2

OI OJ

OI OJ
π π

=

 ≡

��� ����
  

�����5:ABC  او��	

�� ا� ����A   : ���7� ���
�
و���
وي ا

( ) [ ], 2
2

AB AC
π π≡

���� ��  Oو  ����
]�!� � ا ]BC     

  ���
D  : ����2و

3
AD AB=
���� ����  ���
E  : ����2و

3
CE CA=
���� ����  

7�9
ر ا
,وران 
�r ه	0ي �/.
وزاو��O   1ا
2

π    ���*
  ���ODE أن ا

 �� ���
�

�� ا
	او�� و���
وي ا�O  

  ا���اب :
)���E أن )��7 أن :   )r E D=؟؟؟؟  

: CG( ( )r E E′=  

 : 
!�,

( ) [ ], 2

2

OA OC

OC OA
π π

=

 ≡

���� ����
و�!1 :   

( )r C A=�  

: 
!�,
 و

( ) [ ], 2
2

OA OB

OA OB
π π

=

 ≡

���� ����
و�!1 :   

( )r A B=�  

 : 
!�,
2و

3
CE CA=
����   :)I, أن �و �و�اذن �� � ����

 2

3
AE AB′ =
����� ���� ����>I�� ���
��Jا K�
�� 8�9 :�
  3ن ا
,وران : ��

2و)��� أن : 

3
AD AB=
���� ����

�  

L�!��(AE أن :  �و���  AD′ =
����� ����

Eأي  D′ )أي  = )r E D=  

 : �

�

و�

( ) [ ], 2
2

OE OD

OE OD
π π

=

 ≡

���� ����
�!� ان : �   ���*

�� ا
	او��   ODEأن ا�

 �� ���
�
  Oو���
وي ا

�����6:ABCD  ه	./�  C�/�O : ����( ) [ ], 2
2

OA OB
π π≡

���� ����
   

)و  )D  �����*
��� �$ازي ا���( )BD  C��)و � )AD  ��M    و

( )AB   ��N  

  ���
زاو��  و  Oا
0ي �/.	ه  ا
,وران  rو
2

π
  

 �����!
��7/ ا( E وF  �����!

,وران  Nو  M%$ر�M ا
�r 
.�
  8�9 ا 
�$ا

)أرJ� ا
'�K و ��� أن :  .1 ) ( )EF MN⊥ 
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)و  Aا
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