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www.northropgrumman.com/rail

RAIL In order to deliver customer-driven, affordable, low-size weight, and power solutions, 
Northrop Grumman created the Rotorcraft Avionics Innovation Lab (RAIL). A partnership between 
multiple Northrop Grumman campuses and partner companies working together to make the  
unparalleled sharing of technology and integration of products and capabilities possible.
HASBRO and its logo, SCRABBLE, the distinctive game board and letter tiles, and all associated logos are trademarks of Hasbro in the United States and Canada and are used with permission. 
©2010 Hasbro. All Rights Reserved.

 



  


  

 






    


 

 


   


  


   


     
   
 

     
       
  


   


  
 
 


  


  


 


  


 
 
 
 
 


 
 
 
 
 
 












                     
 
    
 

    
 

 



 

     

      
   





 


 







 


















 














 

 




        
      
     

 
      
 


       

 
    
 
      
       
   


 

 
     


      
 
     






 



       


       
 
      
   
 



      


      




       
     
   
       

























































       

  
   

   
    

 
    









  

  

 
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
   
   
  
   

  

 
   
   
  

       
 
      



 
   
  
   
   

  
  

   
  







      
      



       


      
 
   
     
       
 


  

      







  


    
      

       
    
       






        

      
   

      

      
       
     



 
 


  
  
 
  
      
  
       
   
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
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

 
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
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

        


  

       

         

       
        

        

        
         
     
       
    



  



       
      




       
       



      

         

        


       


         


       

 





        

         
         


  

        

 

      
     
      






 





  
 















































  
    
   
  
  

  

 



AUG SEPT 10 Section 1_June04.qxd  9/3/2010  11:37 AM  Page 11



AUG SEPT 10 Section 1_June04.qxd  9/3/2010  11:37 AM  Page 12



AUG SEPT 10 Section 1_June04.qxd  9/3/2010  11:38 AM  Page 13



       
     
    

  
 

       
      
  
    

       
 


      
     
   
    
    
     
 

 
      

   
       


    
 

     
     
 
 

       
     
        
      
     
     
   
   

     
    
     

    



     

    
    
  

    

  


    
   
 

     
    
      
     
 



       
 


 
   
      

 

    
  
 




 
   


 
 
 

 
      


      

    



  
      




       
      
       
     
  

  





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 
     


 
     




   
     


    

    
    



    
   
    
  

     


      
      

    






     

    


 
     

     
  


   
 
      
 

   
       
    


  

   
     
      
    





 

    
      

 
 

   

     

     


     
     
   


 

      
     
     


    

  
 
      
 
  

  




 















 
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     



      


  
  


 

 


     
 


        
   
  


       
 
       
  

  
 



 


        

 
 

  
 

       




          
        


        
         
       
           
  


  
 

        
 
       
        

     
 




 


 
  
 


 


           
     
 


  
         
    


  
 
    
 

  

  
    
      















 
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 
      
      

        


 

     
      


    


     
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 

 
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         
   

     
       
       
       
        
    
  
  
   

     
          
       
     
  
   

       
   
          


   
 
       
     

            
   
      
       
   


    
   
    
            
 


  

        
      
      

       
         
   

     
    
        
   

         
             
        
      
     

   
              
            
      
   

    
            
         
   

   
  
    
        
         
           
     

      
         
        

          
        
          
   

      
          
  
   

     
          
       
      
   

   
    
          
      
     
    
         
    

      
             
      
      
     
     
  


      

    
  
      
     
     
   
 

   
             
    
  
   
       
    
   

        
       
         
        
    


        

          
          
       
  

        
    
        
    
     

  

     
       
 


















 



   


 

  


   

  

        


     


       

      
 
      


       






 

  

 
   
      


     

    


     
    


  

    
     
 

     













     
    
      


   
  

  



   
   



 

  



    



    
    

     

  

 



    

   



    


      
      

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





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  



 



     
    


    
    
     
    
      
       
 

  
        
  
 
 
     
    
   
  


       
       

 

   
 

 


   

      
  
 
  
        
          
      
      
      
     
 

    
      
        
     
      
      
 

   
       

   
  
   



  
      

    
    
   
      
 
 
     

 
 

      

       



     




      
  


 
     




       
     
     
   



     
    



 

     
 

   

    
       
       
 
     
     
       


      

     

    
      
      
   

  
 

       
       





  
 

 
     




         
  
  
    


  
 
  
  
 
 

 
 

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






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
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













 
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     

    

    
    
 
 



     

    
     


    

  
    
   





     
    





    

    
     
      





 
   
 
 

 

   



 
  
  




 

     
  
     



    
 

    





   


     
     


   
    
    

 

   

  



     
    
     
   
    
  




 
 

     

 



 

 

 























  

 
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    

     
     

 

    
   

     
   
  
 


 

      

    
 
  
   




    
    
    

 
 

    
   
  
 
 
      

    
     


 

 

    

 

  


























 
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
 
     

      




      


             





     

  
   
     
      
 





 

      
       
 




     
         
    
      

 




     







       


        


        
   


 
 

 
       

         














  

 
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         
    

            
       
 
     
 

      
          
         
         
       
            
   


    

       
                
     

       
      
         
       
         
       

          
         
        
         
       

         
      
      
              
             
   

            
           
     


       

    
     

            
        
              
     

       
     
  
      
        
        

    
       
     

       
           
         
              
  


       

  
  
    
    

     
   
      
   
      

        
        
         

  









 



  

    
   
 
     
 
  
  


   
    
   

   
   
   

  



      

  
  
 
    


  


  

  
       
   






 
     

        
    
  
   

         

  
           
 
       
 
 

  
 
  
         
  
 

        
        
 





 



     



    



   
     

    
    
 

    

    
     
  

 
    



    



     


    

    

    
     
     
    





     

     



    
     






    


  
  



    


    



     

    
     
    


    



      
  
 


 

     
     
    

 

     


  

  




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   
  
 
   
  

  
  
   
 

 
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   
          



     

        
    
      

  
       
     
       
   
   
              
   

  
     
     
  
          
  
  
     
   
        


    
          
       

       
    
        
       
 

      
  
     
      
 

     

  
   
    
      
       
    
    
  

      
    
     
   

  
    
  
   
         


   

    
          
           
 

 
      
   
   

   
  
          
 
  
  
    
         
   


    

       
     
         
         
 

       
      
       
 
      
         
  
   

 
 
 
  

    
  
       
     
    
       
   
    

 
        
     
         
     
 
 

       
  
 
 
  
    
  

  
  
     
      

  

 



 


   
  


      

        
         
   

    
  
     
      
 

    
      
   
   

       
       
       
    
      

    


       
  
 
    

      

  

       
  
       
      
     

  


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   
    

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
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    


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 

    
   
    

     

     


    

     

  

    
    
 



    

      
    
     
  

    

   

     
    
   
     
      
 








  

 
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    
   

       
       
      
      
   
        
 

   
    
   
    
 

     
    
      
 

   
      
 

  
  
     
 
     
   


        
       
 
       
         
  
       
  

 


 


  

 
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
      
    


 
      
   





      
     

 


     

      

 
    

     
     



      
     
      
   
       




     

    


    



 






 
    






    
   
   
  


     

    

       
     
    
     






     



        
     
      
        
    
     
 





  

 
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  

 
       
          

 

 








        
  

      

       


      


       



    
       
     



     

      
       
      

      













      





      







 


      


 
        





      


      


     







 



       
  
       
 
  
         

   
   
   
 


 
   
 
 


  

 
 
   
 
 

  
  
   


          
         
  
 
 

    
   
       

 
  

         

 
 

 
 



 

 






  


  
 
 

      
        


  
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


 



  

    
    

   
      
    
             
   
          
 

     
   
  
          
        
        
   
      
  

     
       
     
        
  
    
  

          
         
 
   
       
    



   
    

          
     
           
     
    
   
 

   
  
     
       
     
    
     
      
 

  
        
     
        
          
   



     




 





















         
  
           

         


        
         

  

     
      
  
   
             
    

            
      
            

       
        
          
    
 


  

   
 

    
      
   

  
           
  
   


    
   
   
   

 
       
        
   
    








     
      
       
  

  

 



    
          
        
         
 
  

          

  
 


        

         
           
        
 

 

 

   
      



       
 


  
  


  


 

  
  
 
  
 

 
       


 
 
          
   
  
  
    
 


     

 

         
 
 

 




  

 
 

     
     
  
     
   
              
          
 

         
             
 

    
        

           
      
    
  

         
    
  
  
            
     
    
 

          
    
      
           
  
   
 

  
 
 

   
          
            
  

  














 
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        
     
     

 
 

 
       
          
        
     
 

          
   
    
      
   
      
       
      

   
           
     
      
           
       
       
   


       

         
      
     
      
  

   
      
  
   

  
           
      
     
       
      
   
         
    
 

         
   
           
  

          
   
 
     
     
   

   
      
   
       
  
      
      
     
     
 


      

   
         
    
    
      
        
         
 

  
        
    
   
 
     
             
    

    
        
         

  








 

 

  

 

 

  

 

 

 



 



   
     

         
      


   
    

      
       
    
   
       
  


       

        
        
   
        
   
 
     
           
  
  

    
        
     
  
            
    
  
   
     
     
      
   


   
        
  
 
 

     
       
   
      
     
     

           
      
    
   
       
    
      
      
   
  

    
  

  

 



    
        







       
       



       


        
        



   
       

























 


        
    







         



     




        
 

 

        

  

 
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  

    
   
  
       


          
          
     



   
                 
 

   
      
         
   

         
  


   
            
     
  
   
  


  

       
         
               
    
    

     
             
   
       

    
      
       
 

 
    
            
         
   
             
           
       
    
      

    




     
     

 
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





         


   



          
  
 
        



       


       
        
 
    






       

           

           















       














        

         






   
   
 
  

  







       
       




       
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 



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 
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 
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 








 


 
 
 

 

  
 
 
 
 

  
 


  
  
 

 
 
 

  
 
 

 
 
 
 
 
 

 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

 


 
 


 
 
 
 
 
 


 
 
 

  

 



  
  
  
  
  
  
   
    
  
  
  
   
  
  
  
  
  
  
  
  
   
  
 
  
  
  
 
 
  
   
  
    
  
  
     


           


           
           


     




   

           

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  
  
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  
  
 
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
 
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 
 
 
 
 

 
 
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
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 


 


 

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 
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 

 
 

 
  
 

  
  
  

 
 
 
 
 
 
 
  
 
  
  
  

 
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  

 







 



 



 




 







 






 






 






 





 








 








 








 







 






 




 



 



 





 





 







 



 


 




 





 






 





 



 


 




 









 



 




 




 



 




 





 




 




 




 









 








 



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




 




 


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
 





 




 




 





 

 
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

 

 

 












 






 




 


 

 



 

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 



 

 


 


 








 





 





 





 





 




 




 


 








 





 



 




 




 



 



 





 



 









 




 





 



 







 






 

 


 

 


 



 



 








 





 



 


 










 





 



 



 



 



 

 

 

 
  







 



  

 

 
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  


 

  


 


 


 



  


 
 

 


  

 

 

 

  

 

 

 


 




 


 



  

 

 

 



 




 

 


 


 


 




 




 
 

 



 



 



 

 

 



 



 

 

 


 




 


 






 

 

 

  


 

  


 

  


 

  


 



 


 
 

 



 




 


 





 



 



 



 




 




 


 


 



 




 


 





 



 


 


 



 




 


 





 



 



 



 


  

 

 



 






 








 


 





 



 

 

 



 





 




 



 


 





 

  


 





 



 







 
 

 



 



 



 


  




 



 



 


 




 



 



 




 








 

 

 


 


 




 



 



 


 



 

 


 









 



 



 
 

 

 


 

 
 


 


 

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




 



 




  




 

















 



  



  








 




 

 

  

 

 
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 














 










 






 



 

























 






















 












 



 




 
 
 


  



 




 











  










  
 






 
 






 




 









 





  





  




 




 




 



  




 

 








  



  







 




 


 



 












 



 

















  

 

 
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   





   










 



 



 



 




  










    
  



  







  





  
 



 






  





      


 

   







    





  
 



 







  





   
 



 






  





    
  



  







 




     
  



 
 






 




  
  



 






 






    
 
 



  






 





   

 



  







 






  



 













  










    
 



  






  

 

 
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




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












  

 
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
 





























 

































 















 


 










 
 



 
 




  




 






 







 






 






 







 






 






 



























  







 












 



















 







 

















 







 



  












   



  

 

 
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 

 

 

 


 
 

 




 







 





 

 

 

 

 

 

 

 

 


 


 









 

 

 


 
 






 






 

 

 

 

 

 

 

 



 


 


 














 







 
 




 



 


 





 

 
 






 





 

 

 

 

 



 


 


 













 





 


 

 

 

 



 


 


 




  







 





 

 

 

 

 

 

 


 


 



  





 
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

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
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

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

 

 

 




 



 


 









 





 




 







 




 







 
 


 



 




 






 




 





 



 




 






 





 




 






 





 




 





 





  

 

 
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

 



 





 






 


 


 



 


 



 




 




 





 



 



 



 




 










 





 



 



 





 
















 






 



 














 



 












 


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


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
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

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




 



 

 


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
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 






 






 




 


 





 



 







 





 



 



 



 










 





 

 

 








 

 






 



 

















 


















 




 








 




 



 




 

 

 











 








 


 











 







 






 



 

 

   



 






 





  

 

 
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



















  







 


 


 



 


 






























 



 




 










 













  























 





 



































 





 


 








 




 
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










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












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









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



 
 
















































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
 


































 






 















 





















 








 













 













 






















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

 

 

 



 



 




 



 

 

 

 

 




 




 



 



 

 

 

 

 



 








 




 



 

 






 



 




 




 




 






 




 

 


 










 

 









 





 



 





 



 



 

 






 

 



 






 





 





  


 


 




 


 


 




 


 

 

  



 

 

  

  

 

 





 






 


 







 



 







 
 

 






 


 








 












 











 





 



 



 



 




 



 





 












 





 



 




 



 





 







 





 

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
 



 




 





 











 






 




 



 



 





 










 



 




 


 

 





 





 




 



 






 

 



 








 







 


 



 


 





 
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
 
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
 


 

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

 
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 


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


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
 



 

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
 
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

 



 



 



 



 








 



 



 



 



 



 

 











 





 



 



 



 






 







 


 











 



 



 



 








 



 



 





 









 











 








 


 









 






 


 




























 





  

 

 



 



 


 

 



 

 


 




 



  




 






   



 


 

 





 















 



 



 









  







 

 










  



  



  




 

 

   




 






   



 




 




 









 





 




 





 
 












 







 



  








 
 





 



 



  



 



 



 



  




  







 
 






  






 

 




 

 

  

 

 






 





 



 



 



 



 



 





 













 





 



 



 



 




 



 



 





 











 





 



 



 



 



 





 










 





 



 



 



 



 





 











 





 



 



 



 

 







 


 
















 
 


 






 










 










 







 

 





  

 

 














 






 




 




 








 





 





 










 





 


 




 



 



 





 







 




 





 

 

 



 



 



 



 



 










 





 



 



 



 





 







 


 

 





 



 

 

 



 

 

 





 












 





 



 



 



 



 





 







 


 



 



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






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

 



  

























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



 















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 
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

































 
















 




 





























 





 




 



























 






 






































 




























  

 

 



 











  



  



  




  
  





  










    



 




  







  



  






 




  





















 



 


  



 



  

















   












  






  
























 







  




  




 




 




   




  



 
 



 
  




 




  



 



 





 

 








 








 















  

  

 

 






 









 



 

 


 




 




 




 

 


 




 




 




 




 










 






 




 




 




 




 






 


 

 







 


 



 



 










 






 





 



 

 





 





 



 



 



 





 





 







 








 



 



 



 








 





 



 



 



 




 





 








  

 

 




 


















 



 


 
 






 


 













 



 
 









 







  











 









  














 
  









 








 










 












 

 









 


 






 
 






  
 

 




  








  


 


 



  




 




  








 













 











 






 











  

 

 











  






 

















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

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

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
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





















































































 










 

  

 

 



  
 











 
 







 


 






 






 
 




 



 







 


 










 





 

 








 
 



 



 







 








 




  








 













 








 

 






 








 


 







 

 








 









 
  









 


 









  






 

 



 




 






 

 









 

  

 



 

  

 

 











 









 




  


 






 


 







 





















 


 
 




 


 

















 

 


































 






















 
 








 


 






 

















 







 







 

 

 



 

 



































 
  

 





 

  


   



  

 

 






 





















 

  





























 














 















 


















 


 














  









 






 

  



























 
 






 
 

 






  










 






 

 
 







 




 
 






 

 
 



  




  



 





 










 



  















  

 

 





 

 



























 


 


 









 


 
 





  


 














 


 
 

 




























 


 





 























 


 







 

 







 


 











 







 





 










 





 









 



















 


 





 













 

 

 

  


  



 

  

 

 




 













  



 



 



 












 


















   



 




 












 

















  


 








 



 







 




 





 




  




 












 

















  



 
















 
 






 










  



 



 




 












 


 









  









 









 

 



  

 

 



 





 





 


 

 




 












 


 


 



 












 


 
















 



 












 



 



 



 








 














 









 








 




 




 













 
















 



 




 




 






















 



 






















 




 












 

 



  

 

 



 



 




 





 



 





 



 

 
 


 




 


 






















 




 





 



 






 








 





 






 




 






 




 



 




 




 



 


 


 












 
 


 




 




 




 
 






 
 

















 
  
 
 











  
 
 


 



 


 

 
 










 


 



 


 




 










  

 

  

 

 





 
 











 


 






 


 





 
 


 







 









 





 


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



  




 
 










  




 
 




 







 



   



 



 


 








 





  


  


 



 




 


  





 


 













 










 







 











 
 






















  









 





  



 





 




 



 







  

 

 



 

 





 



 



 
 

 



 


 
 
 

 


  

 



 




 


  


 

 

 



 






 



 

 

  










 






 
 


 
 

 


 
 








  


  







 



 
 
 



 

 


 


 
 

 



 

 

 



 

 

 


 


 
 

 



 




 


 


  




 



 



 



 



 
 

 

 



 



 


 


 




 


 


 

 


 

 



 



 


 



 
 

 




 



 

 

 

  



 

 

 

 

 

 

 

  

 

 



 




 








 



 





 




 



















 



 



 


 







 














 












 







 




 




 




 




 




 




 


 


 

 


 




 



 

 

 

 


 




 





 



 



 



 



 



 





 



 




 



 



 



 






 


 









 






 







 




















  

 





 

 

  

 

 






















 





 



 



 



 



 



 





 







 




































































































 


 


 


 


 


 



 



















 




















 



 







 











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














  











 









  




  





 



  








 











 











 










 

















 






 



  











 



 












 


 


 













 


 



 
 




















 






  

 

 



 



 



 



 






 



 
 






 



  







 





 






 



  
 





 





 




 
 

 

 
  







 





 



 





 




















 






 





 




 








 

 



 


 

 


 




 


 

 




 




 




 
























 




 


 





 





 


 


 


 


 


 
 
















 




  

  



 

  

 

 












 





 
 



 











 






 


  






 





















 





 












 








 






 


   





























 
 






 



  








 



  








  



  













 








 










 








 






 




 


 








 





 



 










 




 




 



 
 

 

 




  

 

  

 

 



 



 



























  









 



 








 
 




































 




 




 












 










 
 

















 



 











 








 










 















 




 



 



 




 




 





 













 
 








 


 









 


 












 







  

 

 



 

















  






 
 








  






 



  









 


  








 



 



 










 



 





 









 
 


















  




 



 





 
 




 











 





 


 











  



 









 



   
 



 











 



 




 










 


































 




 










  

 

 



 








 









 



 




 




 



 


 



















 
 













 






 



  







 








 





 



 



 



 



 





 




 




 

 





 



 



 



 





 








 


 



 



 



 


 




 


 








 





 




 


 



 


 

 



 


 



 








 


 



 


 


 







 
  

 



  

 

 



 





  












  




 
 






 















 
  




 

  







 





 


 

 
 






 

 







 










  








 




 




 



























 


  














 



 


 

 





 










 









 





 



  

















  



  



  





 












 






 

 
  



 


 




  





 



 





 

 



  

 

 











 



 











  




  
  






 


  






 


  
 



 




 




 
 








   
  



  
   












 








 




  












  




  












 
 




 















 





 





















  







 



















  







 





 










 








 















 








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








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













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



 


 








 



 



 



 


 



 




 



 

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

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

 






 
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
 

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 
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
 



 




 




 











 





 



 



 






 









 



 










 




 


 


 
 



 




 









 



 











 






 



 



 



 





 








 



 



 

 


 












 






 




 





 








 

 

 



 

 


 




 






  

 

 



 


 





 
 







 




 



 



































  





 



  




 
 






 









  






 








 
















 



 


















  












  













 











 



 



 





































 



  



 



 

















 













 










  

 

 



 







 



  



   



 



 




  







   




 







 



 












  
 






   





  




 




   





 







 



 







  




  






   



 






 











  




 

 


 
     
      
      

  


 
  
   
   
  

 
     
     
       
    

  




  

 



      





 

 
 


 




 







 

 
















 
 
  

 






 



 



 
 
 










 







 

 






 
 
 
 

















 


  



      


        

           












          

         
  



 
 
 
 





          

      

         
  





       




 

          




 



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  

    

 
 
 







 
  





 
  







  
 
 









  
 








  








  








 
 
  






 
  







 
  






  
 
  






  
 
  
 







 
 








 
 








 
 








 
 







 
 
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




 
  
  







 
 

  






  
  
  







 
  
 






 
  
 






 
  
 






 
  
 






 
  
 






 
  
 






  
 
 
  






   
  







 
  






 
  






 
  







 
  
 







 
  
 






 
  
 







 
  
 

 




 
  
 






 
 







 
  







  
  






 
 







    
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  























 




















 




 

 

 














 
 














 


 

































 




 






















 

 


















 


















 







 

 




 



 
 














 











 






 

 











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

 

















 
























































 



















































 




























 


















  








 






 







































































  

     

 



 
 
 






 
  
 






 
 
 






 
 
 







 
 
 






 
 
 







 
 
 






 
 
 







 
 
 






 
 
 






 
 
 







 
 
 






 
 
 







 
 
 







 
   
 



 

 

 
   

 






 
 
 







 
 
 






 
 
 







 
 
 






 
 
 






 
 
 







 
 
 







 
 
 






 
   

  






 
   
 







 
   
 







   
   
 
 






  

     

 














































 


























 




























 

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 




 
 








 
 

 

 




 
 




 


 
 







 
 








 



 


 








      

  







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  

        


        
 


 
   
  


 
    
  
   
 
   
  

    
  
   
  

   







         

 

          
 


     





         
       

         

 
       
       
 






          

          

 


       


  
          

 
   
         



 
        

       
           
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

 



 



    






 



  

 


  



    
    




 










 

  


 





  

  
 
 






 
 


      
     
     
     
    



 





 




 







  

 
   
 



  
 

 
 
 

 
 
 
 

 
 



    


    
    
 
   
    

 
 


 









 












 






 
 




 






     
     
   
 
        


     
     
 
     
  
       
 




    
    
 
   

     
     

 

       
      
    
 



 
 

  



      




    
      
    
      
 






    


      
      

 



  
      
     



 

       
      
       



  

      
     

     
 
      


      
  
       
     
      




      
      
    
      
   
      

       
    


 


  








 




































 


































 











 






 









 



 

       
    
      
        



       


  

    
 
         

      

      

     




 

  
   
 
  

  
 
  
 
  
  



     

        
     


  

   






    
   



      
        
      







 
  
  
 
        
 
  
 
  
  
 
 
 
  
  
   
 
  

     

    
  

      
  

  
  
    
      
     
    
      
       

       




       
      
 

     
     
     
     


    


  

 


































































































 
 



   
 

 


  

 



  






  
     
 
     





   


      
 
  




  

     
 



 
      



 
       

 


  
     
    


 
 
        
      
     

 
    
 



 
         




       




    


   

       
       
   

      
 




  
   

 
 


  

       
  



  
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
 
 
 
 
 

 



 
 
 



 




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
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 












 






 

 

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 
 
 
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

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



  
 



 

 

 

  

  

 


 













 

 

  




 





 

 



 

 
 





 
 
 
 
 
 
 


   








 

  
 
 
  







 









 

 

 
    


  

 








 








  






 


 




 





 



 



  


 





















 
 
 




 









 


 


 



 
 
 
 
 
 
 
 
  



 

 








 


 







 



 



  

   

 
     


    





     



        
 


         
 

       


     
      

        





      
       
      
      



  





   


      
 



    
      


      



   


       
        
     


  
      

      



  
      



     

        



 
       

      
     
      
     
      
      



    


      


   
       






 
    

     

  
   


      

    
        

     
       







      
  
      


 


     

       
    


 

   
        


     
      





     
     
    





     
      
     



 
       
     


     


  
      


  
 

      
     
     


 
 


 



  

  

      
      
 



  
       
 



     


 


      
      


     
 


       
     
      


       
   
     
       





    
 


     


 



 


 
      


   
    
       



      


      




    






    
  




     

         





     
      
      



   
     


      

     




    


      
        


            





    


     

 










 
        
  



 
           


                 


    
 



 



  

  

  























































  


 






 
 

 








 

 

 

 
 
 




 

 



 

 




 
 

  




 
 


  






   



 



 



 



 

 

 



 



 



 



 

 
  


 



 


 


 


 


 





 


 


 


 


 


 


 


  


 

  















  

 



  


 


 



  

  


 


 

 
  
  


  


 

 


 

 
 


  

 

 


     


     

  


            











 







    

        


 
     
    
 
  
   


  
 
  
     

   
     

   
 
     


 
 

 
 





  

 

     

       




 

 
 




 


 

  
  



 



 
   
  

   




     



  

       





    
  
    

   

 


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