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1. � � � � �  � � � �  	 �  � 
 � 
  2 � 
 � 
 � 
 
  �  � � 
  � � 	 �  � �  25 � � � � 
 . � 
  � 
 	 � � � 
 � 
 � �  � 
 �  � �  80 
� � � � � 
  � 
  � � � � � �  � � � 
 � 
 � � , �  � � : 

(a) 20 � � � � � 
  � 
  � � � 
 � �  � 
 � 
 � 
 
 
  �  � � � � � � � �  � 
  � � 	 � 
 � � 
 � � , 

(b) 40 � � � � � 
  � 
  	 � 
  � � 	 � 
 � � 
 � 
  �  � � 
 � � � 
 � � � � � �  ( � �  20 � � � � � 
  � 
  	 � 
 
 �  
� 
 � 
 � 
 
 ), 

(c) 20 � � � � � 
  � 
  � 
 � � � 
 � �  �  � � � � � 
 � 
 � �  � � � � � 
 . 
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  � � 
 � 
 
  �  � � � 
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  � �  � � 
 � � � 
 � � � � � 
  	 �  � �  � 
 � � � 
 . 

3. ��  � 
 � 
 � 
 � , � � � � � � � �  
 
 � � �  � � � 
 , � 
  
 � � � � � � � �  �  � � 
  � 
 � 
 � 
 
 . � 
 � � 
  � �  � 
  � � � � �  
J2000.0, 
 � � � 	 � �  � � � 
 � � �  � � � � � 
 � � � �  	 
  � � � � 
 � � � �  	 
 
 � � �  � �  � � 
 � � � 
 � � � �  �  � 
  � � �  
	 �  � 
 � 
 � �  � � � � � �  
 � � �  	 �  	 � 
 � � � � �  � �  � � � � � 
  � � � 
  � �  � � � � � � � 
  � � � � � � � 
  � � � � � � � � �  5. 
� 
 
 �  �  � � � �  � � � � � �  �  � 
 � � �  � 
  � 
 �  �  � � � � � 
 � , � � � � 
 � , � � � 
 �  �  � � � �  � 
  � � � 	 
 � � . 

! � � � � �  � 
 	  � 
  � � � � � �  	 � �  	 
  	 � � � 
  �  � � � � �  � � � 	 � � � � � �  
 
 � 
  
 � � � � � �  �  
 � � � � � , � � �  � � � �  � � 	 � �  � � �  
�  � � � � �  � � � 	 � � � � � �  � 
  � � � � � � � �  	 � � �  � 
 � . 

4. � 
  	 � � �  � � 	 � �  � � �  
 � � � � � �  � 
 � �  � � � �  � 
 � � � � � 	 
 �  � 
 � � �  �  � 
 � � � � �  � 
  � � � � � � 
 � 
 � �  
� 
 � � � 
 . ! � � � � �  � 
 	  � 
  � � 
  2 � � � � � � � 
  
 
 �  � 
 � � � � � �  � 	 � 
 � � � �  � 
  	 � � �  � � 	 � �  � 
  
	 � � � � � � �  � 
 
 � � � 
 � 
 . 

5. " 
 � �  � � � � � � � �  
 � � �  	 �  � � � 	 
 � �  � 
  � � � � � 
 � � � � 
  � � 	 � 
  � 
  � � 	 � �  	 
  � � � 
 � � � 
  �  � 
  

 
 � � �  � � � 
  � �  � � � �  � � � � � � 
 � � . # � � 
 � � �  � 
 � � � �  � � � �  � � � �  � � � � � � 
 � � . 

6. $ 
 	 � �  � � � 
 � � � �  	 � 
 
 �  	 � � 
 � �  	 � � � � �  
 � � � � . 

 �
 � �����������"�  

#
 � ������	
� �  $ �
�%�  1: 

1. � � � �  � �  � � � � 
 � � � � � , 
  � � 	 � 
 � � 
 �  � �  � 
  � � � � � � � �  % � � & � . 

2. � 
  � � � �  	 �  � � � � : 
 � � � � 
 , ! � 	 � �  �  � � � 
  � � � � � � � �  � � � � � � � �  � 
 �  2. 

3. ' �  11-� � �  � � � � � 
 , � � � � 
  
 � � 
  � � � � 	 � 
 � & 
  � � � � � � � � 	 
 �  
 � � � � � � 
 � �   � �  � � � �  
� � � � � 
 � � � 
 � 
  �  � 	 � 
 � �  � �  
 � 
 � 
  � � � �  � 
 � 
 � 
 
 . 

#
 � ������	
� �  $ �
�%�  2 : 

1. ( � � �  � � � 
 
 � 
 � 
  � � � � � �  � � 
 	 � � � � 
  � 
 � 
  � 
  � � � � � � � �  ! 
 � 	 
 . 

2. � 
  � � � � � � � � �  	 �  � � � �  � � � � � �  ! 
 � 	 � � 	 
 
  � 
 � 
 . 

3. � � 
 � �  � � � 
 � � � �  � 
  ! 
 � 	 � , � � � �  � �  � � � �  � � 
 � �  � 	 � � � & � � � . 

4. ! 
 � 	 � � �  � � 	 � � �  �  � � � � �  � � 
 � � � �  � � � �  � � � �  � � � 
 
 � 
 � � . 

5. ) � 
 
 � � �  � � � � � � � 
 �  � �  � � � � � 
 � � � �  � � � �  � � � 
 
 � 
 �  � 
  � � � � . 
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1. - �+�'.��  

A) � 
  
 
 � � �  � � � 
  � � � 
 � � � �  � � � �  ( 
 � 	 � � � � �  �  	 � � � � �  “N”) �  ! � 	 � �  ( 	 � � � � � � �  � 
  
! � 	 � � ) �  � 
 � � � 
 � � �  � � � � 
  �  � � � � 
 � � �  � � � � � 
 �  
 � � � � � . 

B) � � 
 � � � �  � 	 � � � ,� 
 � 
 � � � � � �  	 
 � �  � � �  � � � � 
 � �  
 � � �  	 �  � � � 
 �  
 	 � � � � � � 	 
 � �  � � � � � � � � 
 . 
� 
 � � � � � 
 : � 
  	 � 
 
 �  � � � 
 � 
 �  � � � � � � �  � � � �  � 
 �  � � � � � �  1 � � � � . 

M20 – Triffid Nebula o Cet – Mira *  CMa – Wezen 

+  Cyg – Deneb M57 – Ring Nebula ,  Per – Algol 

*  Cep – Alrediph +  Boo – Arcturus M44  – Praesepe 
(Beehive Cluster) 

 

C) � 
 � 
  
 � � � � � � 
 � � 
  � � � � 
  � � � �  � � � & � � 
 , � � � 
 � � � �  � 
  
 
 � � �  	 � � � � � �  � � �  � � 	 � � �  
� � � � � � � 
 � 
  ( � � � 
 � � � �  � �  � � � � � 
  � �  � � � � � � � � 
 ) �  " � � � � � �  � � �  � 
 � � � � � 
 �  ( 
 � 	 � � � � �  
�  	 � � � � �  “P”). 
 

D) % 
  � � � 
 
 � 
 � �  � � � � , � � � � � � � � : 

- � � � � 
 . 	 
 �  � � � � � �  � 
  
 � � � �  	 �  � 
 � 
 � �  � � 	 � 
 � � 
 � :  /  = . . . . . . . . . ,    

! � 	 � �  � � � � � 
 � �  � � � � �  :  0  = . . . . . . . . . ,    

# � � 
  � � � � � � , � 
 � 
 � � � � � � � �  
 
 � � � � 
 � 	 
 �  � � 	 � � :  

$ 
 � ,  / � � ,  ! 
 � ,  0 � � ,  ! 
 � ,  $ � � ,  $ � � ,  0 � � ,  " � � ,  ' 
 � ,  � � � , # � � . 
 

E) � 
 � � � � � �  � � � � 
  � � � � 
 
 � 
 , � � � �  	 �  � � � � � � � � �  � � � � � � � � 	 
 �  
 � � � � � � 
 � � : 


 � � � � �  A 1 =   45 º �  � � 	 � � 
  h 1 = 58 º : . . . . . . . . . . . . . . . . . . . . . . . .  , 


 � � � � �   A 2 = 278 º �  � � 	 � � 
  h 2 = 20 º : . . . . . . . . . . . . . . . . . . . . . . . .  . 

(�
 � � � 
 �  � � � � � � , 
 � � � 	 � � � �  ( 
 � � � � � �  � � � 
 
 � , 	 
 � 
 � � � � � �  IAU �  ! � 	 � � � � � �  � � � � � � �  � � �  
� 
 � � � �  � 
  � � � � � 	 
 � �  � � �  � 
 � � � 	 
 � � .) 

F) ' � � � � � � �  � � � � � � � � 	 
 �  
 � � � � � � 
 � �  ( 
 � � � � � , � � 	 � � � ) � 
 : 

" � � � � � 	  (1  CMa) : A 3 = . . . . . . . . . . . ;   h 3 = . . . . . . . . . . . . 

0 � � � � � � � � � �  � 
 � 
 
 	 � � �  (M  31) : A 4 = . . . . . . . . . . . ;   h 4 = . . . . . . . . . . . . 
 

G) ' � � � � � � �  � 
 � 
 � � � 	 
 �  
 � � � � � � 
 � �  � � � � � �  
 � � 
  � �  � 
  � � � �  � � � 
 � � � 
  � � � � � � �  	 � � � � � � � � : 

  1  = . . . . . . . . . . . . . . . . ;  2  = . . . . . . . . . . . . . . . . 
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2. 3 ���
�
 

H) ' � � � � � � �  
 � � � � � 
 . 	 
 �  ( ! 
 � 	 � � 	 
 � ) � � � � � �  � � 	 � 
 � � 
 � 
 : /  = . . . . . . . . .  

I) ' � � � � � � �  � � 	 � � �  � � � � �  (hu) �  � � � �  (hl) 
 � � � � � 
 � � � � : 

1 � � � 
 	 
  ( ,  Gem) : hu = . . . . . . . . . . ;  hl = . . . . . . . . . .  , 

# � � � � 
  ( +  Cyg) hu = . . . . . . . . . . ;  hl = . . . . . . . . . .  ,  

J) ' � � � � � � �  
 � � � � � � � � � � � �  ( ! 
 � 	 � � 	 
 � ) � � 
 � � � 
 � � � � : 

2 � � � � � 	 
  ( +  Leo)  2  = . . . . . . . . . .  . 

� � � � � 
 � 
  ( +  Cen)  2  = . . . . . . . . . .  .   

K) � 
 � � � 
 � � �  	 � � � � � �  � 
  � � � 	 � � � � � � �  	 � � �  � 
 �  �  � 
 � 
 � � � 
  (I) �  (J): 

L) � 
  
 
 � � �  � � � 
 , � � � 
 � � � �  ( 
 � 	 � � � � �  �  	 � � � � �  “M”) ! 
 � 	 � �  	 � � � � � �  � � � � 	 
 �  � � � . 

M) ' � � � � � � �  
 � � � � �  � � 	 � 
 � � 
 � 
  �  � � � � 	 �  � 
  � � 	 � 
 � � 
 � 
  � �  ! 
 � 	 � � 	 
 �  � 
 � � : 

  A = . . . . . . . . .  .  

N) 1 � � � � � � � �  � � � � � 
 �  � 
 � �  � 
  ! 
 � 	 �  �  � 
 � 
 � � � � � �  � � � � � 
 � 
 � � � �  � � � 	 : 

a.� � � � �  � 
 � 
 � � � 
   b. � � � � �  	 � � � � � � �  � � � � 
 � � � 
 
  
 
c.� � � � �  	 � � � � � � �  � � � 
 � � � �  
 � � � 
  d. � � � � �  	 � � � � � � �  � � � 
  
 

O) � � � � � � 	 
 
  � 	 
  � 
 � 
  � 	 � � �  � � � � 	 � 
 � & 
  ! 
 � 	 � � 	 
 �  � � � � � �  �  � � � � � � 
  � � � 
  � 
  
	 � � � � � � �  � � � � 	 . � � � . ' � � 
 � � � �  � 
 � � �  � � � � 	 � 
 � & � �  � � 
 � � � 
 � � � � � 	 
 � �  � � � � � 
 � � � � �  
� 
  � 	 �  � 	 � � � . 
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