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






    
   

                              


                         

                          
   

    
    

    
                              
  

                     
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


   
    
    

     
   


     
     




                               
    

    
    
    
   





     
      
     
    
      









 


    


     

    




     



    
    


    



     
       
     



     
                             
    
     

     
     










 



      



      
     

     


    



   
     
    

     
    
































 

    
                              
                            
    


    

    


    
    
 



    
     

    
     

                                 


   

    

                                

                         
    

      


   
    
   
    


     
   (Southwest

Monsoon)



                              


     
   


    

      





 

              



       

 
             
  
                   
            
 
                 
  
  
                 




   
   
    
     
    



    
    

   


     






    


    



  



 

                              







                                
                               
    
                           
                       
    





      

     
      

                               
   
    
    
     

                                  

 



 


     
    
    
                              

    
    


(Northeast Monsoon)

    


   

   
  
                

                
  
               
  
  




                 





    


    
   
     
    
   

    


  



 



    
                                




   

       

                              

      
                             


   








 



   
     
   
    
    
   
    




      
    







 

                                

      
    
    
     
                           

    



    



     
    





    





   
                            
                               









 



      
   
    
    


      
     







     
     
    
     ,
                            

 
 
    
 

 

    



 

 



 


     
   
     
      

     
     
     
     

(Aztek) 

     



     


    
 

     
   

                
 

                

                   

                      
                 

  

 
                 
                     
   
   




 


                               

     

    
    



   

    
    
   
      
   (laminated)



  
 

    
                            

    
    
 

  

    



    



 
(continuous roll)

             
            
           
  

  
           




 

    
   
    
      
    
    
(Rene

Antonie Ferschault De Reaumur) 


     

   




     
 
 


   
                            
    






    


     


    
     
    

 

   
     
    
                            
    





 


   

 
     
    



 

  

 
    
    
    
 

   
     

    
     
    

 
  
    

 
     


    
   
  

  
 
     
 

    
     
                                



     
   
    




 


  
 
   
                         
                           
    



                         

     
    
  
     
 
                              
    
                             
   
     

                                



                    
    



                            


                           
    
      
   
 
 

     


                         
                              


                             

      
     
      



 
    
  






 


      



     

     





     
                               
    

    



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    
                          
    


      
    





 



    
    

     
                                  
   
    





    

   
       
      

    






                                 


                             
                          
                            
                              

    


    

    




     
    


   
    



 

                              
                               
  
    

    



   




    
    

    
    
    

                               

    
   
                               
     

                       



   


  
    
    
                            
   


     

     
  


   
                        

   
                             
     

     

                                 
    
    



 

    
                                


    

                           

    



    

                                 
   




    
     

    
     
     
    
     
   



  
                                
    
                           

    
   
   
                           
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   
     
    



   


                            
   
     












   

    




     

     
    
                                


    
    
    







 

   
   




     
    



  

   


   

    

    
                              
   
                              

    


   
                          (Erwin

Freundlich)                   


    
    
   
      


    
     
      


  

    




 



    


  
    
                              

                               
  


                         

   



(Urbain Le Verrier)   

                            



                          



  (steroid belt)  
    




    
   
     

                               



 


   


                      
    
    
    

     

     
      

    
     

      

     

     



    



    
                          

    


     
     

     
    
      

    

     

     


    
   
   



    
     

     
    
                                




 

     
                              
    
  

(Space-Time)
    
     



    
                           
   



    





     
   
                          

    

     

   


    

     

    
   
    

    
   
                               
    
   
   
     
   
     


                            
   





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 

     






     
    


     







      


    
    





     
   
                                






















 



    
    

      

     
field of vision



     


      


    
    
                              
   

    
      

     
    


(binocular vision)




(monocular vision)

 


(binocular vision)


(monocular vision)





 

    
    
     




    


    



   
   


     



    

    




     
   
    


   


                             
    
                            

    
   






 



 

     



                             
   

     






   
     


   



    
















 

     





                            


    





          
         
       
        




G§I







   

    









 


                         
    
    

     
     
   


   


















    




     

      

      

                                
    
     
     


     



 

    
    

     
     

     


   
     


     
     

     










   

    
     
     

    




     
     
    
     
     

     


     
     
     



     



 

     
     

    
    
   







      
     


   

   


   
   
                   
  
    



     



    

    
      
    
    



    

     
  

   
   







 

    

     
      


      


                          


    



     


     

    


     
    


   
      


    

                             


  

  

  





     

     
     
     


                      
    
     
C     
    
 









 






    





     













     







    

   



 

     



    









 





  

     









   

      




     







     

    











                         













 



.

. 
                            
   .
   
, 
. 

 . 
.

  ,   . 


   .  

.

    
    

.

    
                             
    
   'O' .  

F

1
     

F
2

.

 


F
1
      

F
2.
 .





 

'O' 
.    
 ,  F

1
  T

1 
 

   F
2.
  T

2
 

. 
F

1
 = F

2.
'O' 

   .  F
1 


F

2.
     

'O' , 
. 
     'O' 
 T

1
  T

2
  

     




,  .   


.
     .

      
                     'O'  

      . 



                     
    ,



 









 

. 
(coplanar) .

 
, F

1
 = F

2
 =

F
3
; 

      

.

      

     
    , 
    
    
 
                            
 

    , 


?




.

    
 ,   
     


       'O'

. 
 
     
   . 
      
'O'    F

1
  F

2

   . 


   'O'   
.





 



 

F
1
 F

2 
  

    F
3 

 
.


      
    
 
    
                   .          

.


   
. 
     

. 
.     ,  

  .   

   .  
   .   
,

     
.     
,
 O 
T

3

    . 
     
?


                        


    






 





 

 
    



.


       
     
..

     
  (systems of forces)

. 

. 

                        
   .

       
    
 

     
    


     

    
     






    

     

    



    



    
      
    
      
     

    
 .   
   . (line of

symmetry) 
 S

 1
  S

 2
   


.






 





      

    






      
      

















 


    
     
      


      



    
     
     
     



    


   
   









     








 



    
 


    
   
    

    


                    
. 
 ,    
  .    

  ,   


.


     

X   Y  
     
     

a) 
b) c)






 

   .  
.

     
    . 
    X 
Y 

.
    

'O' ,
     
.

   
                          ,   
    
. 


, .


                            

   ,  




X Y





 

, 
. 
     
    .

, 
     
     
   
, , 
      
   ,  
    'O'

                             
    
    
. 
 
. 
   ,   


.
, .


     
α

1 
, α

2
 α
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 : T
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 ,

T
2
  T

3
   

. 
  'O'   

   β
1 
, β

2

β
3
 , 

'O' 
β

1
 > α

1 
, β

2
 > α

2
, β

3 
> α

3

. T
1
 T

3 
T

2
 T

1 
OT

2
 


 β

3 
> α

3
 . T

1

T
3 
T

2
 : T

1 
O T

3
 T

2
 O

T
3
 

β
2
 > α

2
 β

1
> α

1 
. 

.


  'O'    
 ,    
. 
'O' , T

3
 β

3
 .

    β
3 

 
'O' T

3
 


'O' T

2 
T

1 
.


 > = β

3 
> = α

3
.  

α
1 


              β

3 
>           .

β
1
  β

2
     

.


     
:



 

     
 , β

3
 > α

3
;   



.

β
3 
> α

3
 

.
   
   


'O' 
   
S

1
 S

2
 : α

1 
α

2

.


T

1
 T

2 
T

3
 :

α
1
 + α

2 
+ α

3 
=  

T
1
 O

 
T

2
 :

S 
1
 + S 

2
 + β

3
 =  


α

1
 + α

2 
+ α

3 
= S 

1
 + S 

2
 + β

3
 


α

1
 > S 

1


 
 α

2
 > S 

2



α

1
 + α

2
 > S 

1
 + S 

2


β
3
>α

3

.



 

•      
    



.    'O' 

                           .


.

• 

     

'O'

    


    


    ... 
    . ..
.
.

                     
, 


, 




.


     

    
     
    
!





 






     
                             

     


    
                              
   
     
     

                             

   
     
    
     

    


     





   
    
   









 

    

     
    

      
      

    


                         
                        
    
    
     
     
    


    
     
                                

'QWERTY'    

    
QWERTY

     


    

     


     


    

    

     
              (Dvorak)        
  
     

     
     
    
    
                            
   
     
     







 

QWERTY


    

                              
QWERTY
     


      

      
                               
    
http://www.wikihow.com/Type,

http://www.typing-lessons.org/

   
             www.keybr.com/,

http://www.typeracer.com / 

    


  
 QWERTY   

    
                             
QWERTY
     

                            
  QWERTY 
  cursor movement keys

    'Insert', 'Delete',

'Home', 'End', 'PageUp',

'PageDown'   

QWERTY
'Backspace'





 



   
   


                         
     
     

     





'Home'  'End'   
                             


 QWERTY  
 'Ctrl'   
     

    

     

'PageDown'
    



'PageUp' 
   
    
   'Ctrl'   
'Home''End'
    
'Insert', 'Delete'  'Backspace'

   
'Backspace'

    'Delete' 

'Ctrl'

'Delete'
     
   'Shift'  
       'End'  'Shift'         

'Shift'+'PageUp'  'PageDown'


     

'Delete'



     






 

     





    
     
  QWERTY 
    
     
    



  

          'phonetic key-board'



     




   



     

     
    
'swype'

     


                                  
    
     
      
      


    
      

      

                                 


     
   

    
QWERTY
                              


   



 


                              
     
    
'spoken input'    

     

     
    

                             
    
     
    
   

    
    

    
   
     



     
   
    

    
     
   
      
    
   


     
     
    
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 

    


     
    
   



    


1-A
    
   




   


      

    

     

    
    

     

     
    


   



    





 






  

                         
    

    
    




   






     


 

   


    

 



     
     
      
    


   

  

  

  

  

  

  



 




                            



    
    
      



                              
    



    

  
  


  


 
               
  
  




   


                               
     

    



                   
    










 



     



                                
     
   
    
    
     





     



  

  
  
  

    

     




     

    
     
     








 


    




     
    


    
    



     
     


     
     
    





     
    

                                





   
    
      
     
    

    
     
     

    

      
      
       
    



                            

      
     
     
   




 

     

     
      





     


     

     
                            



                              

     



     
     
     
      
      

     

     


      

    



     
     

       


     





    




      

     



 


     
     


    
     














      


      

X 
     

     























 


    

    



                      
   

    


    

     

    



     








 

      


      



     
    
   




     





                        

     
     


                           
                          
    
       



                                
    
                               
      
    
    
    

     

    

                               
   
      
   
    
      
     





       

   
                             
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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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    
   

   
   

    
   
  

(abuse)



 


                                
    
   

    
    
      


     
  

     


  

      



    
   

      

     
  
     


   
     
     
     




     
 






   
     

    
     
    
    
                                



    




 


                                  

                                  
                            
     
     
     



    
     
     
 


     




    

     
    

     







     

       



                               

     

     
     

    




                                 


     
                             
     




 

        
    

                             



     

    


   



     


   
    

    
                              
    
   



           






 




          

           






 

            

          
         




 


          
        




 


  
  
  
  
  
 

 
  
  
  
 

 
  


   
  
  


  
   
  


  
  




  
  
  


 
  
  
  
   


   
  


   
   
   
 
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