
   
      

 
   

   



581



 



 

 

           
    
      
                                                          

            
       
        
       
   

       
      

          
       

         
   

          
      

        
       
       
      
    

        
   
     
 

        
      
       



 

           
     
   

           
      
   
    

        
         

         
     

              
       
   



 

 

                
        
     

            
          
         
        

         
    

           
    

         
   

              
      

          
        
          
         

        
       
   

        
         
   

             
          
  



 

             
             
       

          
         

         
    

                 
         
 



 

   

   
   

     

         

       
     

  

    

 

         
         
         
        
      
        
       
     
       
       
  

       
    
      
      
     
        
       
      



 

       
      
    

     
      
       
      
      
      
        
      
      
       
  

      
      
       
        
      
    
 

     

     
       
       
          
           

       
       
         
          
      
      



 

        
  

  
      

  

   
 

   
  

  
 

    
 

   

    
 

   

       
    

    
 

   

    
 

   

    
 

   

    
 

     

     
 

   
 

        
    

 
   
   

       
    

 
   

    
 

  
    

    
 

    
  



 

     
       
     
      
        
         
      
      
        
       
       
        
     
         
          
       
      
      
       
         
     

       
      
       
      
          
         
  

         
        
         
           
      



 

 



 

          
         

   
             
             
             



 

      
      
        
       
       
        
      
         
         
     

 



        
      

  

      
      
         



 

       
        
         
       
        
 

      
        
      

 



       
      

       
       
       
        
      



 

        
       
 

        
      
      
        
         
        
      
     
       
  

      
  

      
       
       
      
      
         
        
     

      
       
      

         
  

         
  

         
   



 

     
      
     

 
        

     
          

   


    

     

       
     

                   


                                        

       
         

 
         
        
        

      
     
         
        
         
            
      

        
      
      
        
         



 

        
   

  
   

     
      
       
       
        

    
  

  

       
       
       
      
      
     
        
      
   

      
       
    
         
       
        
         
     
     



 

 

     
        
         
    
      
        
       
       
     
         
       
      
     
       
     

       
       
         
       
        
        
        
      
        
      
        
      

       
         
     
        
        
      



 

       
         
          
      
      
      

  

  

        
        

      
      

        
       
        
       
           
         
        



 

       
     

  

  

        
     

       
      

  

           
       



 

       
        
        
       
          
        
       
     
       
       
          

         
        
        
        
         
         
     
     

  

          
            
         

   
          

  



 

  

         
     

           
    

          
       
       
     
       
    
  

      
       
     
        
      
      
       
      
      
       
       
       
       
         
           
     



 

      
   

  

          
           
         

        
          
  

            
        
      

          
         
    

             
             
             

               
            
             
           
  

               
           
           

               
            
         

          
          
             
        

              
            
             



23 

             
               

           
              
                
               
         

           
             
                 
                  
                 
             
    

           
              
               
                   
                 
            
    

          
             
  

            
           
       

             
           
    

           
      

                
           
  

              
             
          

             
             



24 

  

     
     

    
  

         
     

       
     

  

    
   



        
       
            
            
           
       
         
      
         
      
     
      
      
       
           
        
      
        



 

        
        
        
       
       
     
         
        
            
         
      
      
        
     
       
      
     
   

       
      
        
       
        
       
        
       
        
      
      
         
     
       
        
        
       



 

        
      
        
       
       
    

       
       
        
          
      

      
 

      
        
      
      
          
       
          
     
     
     
         
       
        
         
         
       
          
          
        
       



 

      
      

      
     
     
       
      
          
         
      
       
      
     
       
     
      
       
       
      
      
       
       
         
           
         
      
         
        
       
     
      
       
      
       
      



 

        
       
       

         
       
      
        
      
       
           
        
        
           
          
        
        
       
        
      
      

        
        
         
        
        
      
          
      

    
   

       
        
      
         



 

        
        
    

       
      
        
           
       
        
        
         
        
       
      
      
        
          
        
           
         
           
 

        
      
        
         
          
      
       
          
      
          
         
       
           
           
        
       



 

         
  











           








 







   

          
     

             
       

            

            
        
        
        
        
         
         
      
       
       
          
         
                



 

       
           
         
      












           








 







    

          
    

             
                    

        

      
         
     
         
        
         
        
        
        
         
         



 

       
         

       
       
         












           








 







   

           
    

             
                

       

          
          
          
        
    

          
       
         
      
        



 

         
       
           
       
        
        
          
         
         

       
      
        
       
      
       
        
         
        
        
              
         
       
      
       
 

        
        
       
        

      
        
        
     
    



 














     







 












   

        
 

           
           

            
        

     
  

     
     
      
        
         
     
       
       
      
 



 

        
       
         
        
        
      
   

     
         
         
          
      
  

 

 
         

         


         
          

           
       



 

     
      
          
        
         
        

 

 

         
         

  
         

          
           

        

       
      
      
       



 

          
         
         
          
        

          
        
         
      
        
      
        
        
      
       
     
        
       
             
      


     
         
        
        
        
       
          
        
        
            
       
         
      



 



       
       
         
     
     
         
       
      
       
        
        
       
        
          
        
 

     
      
       
       
       


       
    

 

            
           
      

            
        
           
          



 

               
          
           

            
        
        
         

            
         
         
   

           
            

           
              
 

           
        
            
   

       
      

        

          
          
          
   

            
           
          
          

               
            
          

             
            

             
             
   



 

                 
             
       

             
             
  

                
             
             
     

               
               
               
              

            
             
           

              
              
                
 

               
                
               
                 
               
                 
                 
               
  



 

  

     
   

   

       
       

      
      

  

    
    

  

       
     
     
        
         
           
         
       
          
       
          
          
        
       
   

      
       
     



 

     
        
         
          
      
            
          
         
        
         
     
       
       
        
      
      
       
      

           
       
      
         
       
         
       
            
       
        
         
       
       
        
         
           



 

           
     

     
      
     
       
      

           
     
      
      
           
     
   

       
     
          
       
       
       
         
       
      
   

      
     
     
       
         
        
       
        
          
        
      



 

         
         
       
       
     
      
 

        
           
         
      
          
            
           

       
       
              
         
         
          
         
         
           
        
          
          

         
         
       
         
         
          
          
         
       



 

      
          
          
      
         
        
        

         
          
      
       
          
        
      
        
         
         
       
         
     
         
     

      
        
       
     
       
        
      
         
       
  

        
      
        



 

     
         
       
     

       
 

      
      
        
         
      
       
         
     
        
        
         
        
       
        
      
       
         
         
     
        
      
   

     
     
       



 

       
       
        
         
         
        
          
      





        






  


     







  
     

         
        

         
    
      
       
           
      
        
      
        
          

           
            
         



 

          
     

        
       
       
        
         
       
       
        
      
      

          
        

              

          

    



 

   

         
      
      
       
           
      

     

       
        
    



 







    







      

              
   
           

       
         

 

 



 















 

 


















  

       
            

   

     




  

  


   




 

    

       
        



 

     




  

  


   




 

  

     




  

  


   




 

    

    

 








    



    

                
        
            
 

     
 

 

   

        




    

         
         

 









     



 

   






     



  







 







   

            
       
          

   








         

       
   







      







       

           
       
        
          

 






  


     

       
  



 

      
   

     
 

      
       
              
      












     







  
     

 












     

       
     
      
       
             
   







         

      


       

         

  





      



 

        
 tu   

            
 

 

 


dtFdtdttFthsmt mmTm

          
 










dtdttFttasm
m

     dtFm





        

     

             
 









 dtdttFttaasmt mm

           
 










dtdttFttaasm
m

   





  dtFm       

       

 





 duutFuht mmm       

 
  uuh m  

           
  










a
uauauums

   



 

    

      
        
   mm tFD       

       










 





 


 

 aa
aa

mB m
T   

    

  ab
m

aa
mTD mm








 






   

      
     
       

    m     

      
 








aaaa

B m
m

           amsamsba

             msamsamsa

           msamsaa   

       
    















aa
aaasmmsaaD m

m     

   m     
      


















 if
B

D
m

m

   tT

      





 


 ifBT   



 

a b 

     tT     

 tm      

    gfs   

a m  b m  

       
        
      a  
        
    
        
      
  b     

   tT   tm   
 

   





 dBS TT






 

    



 





aa
mm     

   





  dBS
mm





   
     






 










aa
msamsam    

       
 TS    m

S      
  

a b 

      



tTD

ST 
     



tD

S

m

m


     

        
       

         
       
        
          



 

          
       
  

      
tT   tm        

    

      
 










aaaa

B m
T m

         amsaam

    
         














aaa
aasm

         
        

      


 


 


 



 aaa
B m
T m

        amsamsam
            aamsamsaam  

         
     

        
        
       
      
       



 

       
tT       tm   

          
  m   m  

       
 

       
 
  




 



 




aaaa
amsamsamB mT m

  

 


  
 afgmsbab   

   
    

  


 



 




aaaa
fgmsmB mT m

  

      
 ms   fg      tT   

tm          
       



 

       
tT   tm  





 tDtTD

B
r

m

T
T

m

m 




    
  






















a
amsmsbsmbaa

amsamsa
   

    
   

        
       
      





tgFbT
dt
dTa

dt
Td

g   

m
m sT

dt
d 

   

     
  

 





 duutFuhtT gT   

          uauguhT 


    

 





 duutFuht gm    

  



60 

           
  





 




a
uauauugsuh   

   tFg      

   gg tFD        

    tT   tm  

      
 
















aa

aga
B g
T   

    ab
g

aa
g

TD gg







 






   

      
 











aaaa

sg
B g

m

        aaa  

           aaa    

   
  















aaaa
asg

D g
m   

        TB   
 m

B         
   

            
      
     m   
          m
  tm    
       
     

            
      



 

     m   
          m
  tm    
       
     

a b 

      
tT      tm     

         a m  b m  

       
  

    












aa
gST   

      












aa
sgS

m
  

         
       
         



 

        
      
   

a b 

     



tTD

ST 
     



tD

S

m

m


     

         

   T   m   
   

     







 

















aaaa

sg
B g
T m

            aaaa
            aaa   

   



 

           
    



 






 




aaa
aaaasg

B g
T m

  

       
tT       tm  

         
  m   m  

      
       
 m         

 
  



 






 




aaaa
asg

B g
T m

  

   s    
      
  

 
  














 




a
a

tDtTD
B

r
m

T
T

m

m
  



 

       
     tT   tm    
  

      

      
        
          
         

tFTgm
dt
dT

Tgm       

g
g fT

dt
d




       

m
m sT

dt
d 

       

       

   duutTuftg 





      

   duutTustm 





      

 tg   tm      

 
s
ftt mg           

      m  





tsFb
dt
da

dt
d

Tm
mm  

    

        
         



 

      
        

     





 duutFuaust Tm 


    

     

















 



 duutFut
s
fgmutT Tm  

         
      

 





 duutFuht Tm       

   uausuh 
       

 





 duutFuhtT TT      

  uuhT 

             
  










a
uauauufgms

    

        
 tFT         

   TtFD         
     tT   tm  

          





ab
baba

B T
T 




 
       

   



 

     
  









fgms

fgms
ab
bTD TT





             

    tT   

  











T

T

B
B

  

   tm

      



 ab

asa
B T

m 



 

   

  tm    

    





msfg
s

ab
stD TT

m 




   

   tm      
 
a b 

     
tT      tm     

        a m  b m 



 

   tT   tm   
  

 













bab

ST      

    












aa
sS

m
    

      
         














s
S
S

T

m  

a b 

     



tTD

ST 
     



tD

S

m

m


     

         



 

      T   m
      T   m
        
         
           
       
      
       

        


 ab
bsaB

mT 







      

   
        


 ab

bsaB
mT 







       

       
tT       tm  

         
  m   m  



 

        
 

  


 






fgms

s
ab
sB

mT 
    

      s    
   

    T   m   
       

 








 








fgmsbDTD
B

r
m

T
T

m

m 


 


  

   

  T   m      
        
        
         
         
        
         
         
         
            
       
         
         
        
 

     
       
      
          
         



 

           
        
            
       

      
       
          
         
         
          
        
       
        
      
        
        
         
           
      
           
       
        
       
        
       

       
        
      
       
        
      
        
       
       
        



 

       
       
        
        
       
       
T    ab    

       
        
       
    
        
      
       
          

      
       
       
       
      
           
          
         
           
          
         
           
       
            
         
        
         
    

      
      



 

         
         
        
          
     
        
      
        
         
 

  

       
      
      
     

        
     
        
       
      

       
         
    
       
        
       
       

     
            
       
           
         
       



 

      
     

  

        
      

                
              
    

                
                  
           
   

               
            
        

                
         

              
                
 

             
                
      

             
       

            
               
      

             
             
          

               
             
        



 

               
           
        

              
               
 

            
             

            
            
 

               
              
    

             
      

             
                
       

             
           
       

             
             
 

           
           
       

               
              
   

             
  

           
           

                  
           
     



 

               
          
 

                
               


                 
            
      

            
        

              
           
           
     

            
            
       

              
            
        

             
             
   

               
            
 

           
           
 

             
           

                
            
      

           
            



 

                
          
          

              
         

           
           

              
             
 

              
              
  

               
        

                 
           
          

            
             
        

           
          

          
             
 

             
          
          

                 
                 
            
       

          
          
 



 

  

    
    

 

   

      
     

  

    
    

 

      
         
  

   
         
  
  w           
        
   
       
      
          
    w).     
         
       
        
       



 

        
        
      
     

        
      
       
         
         
     
         
         
        
       

      
       
       
        
         
      

        
       
         
        
      
  

       
            
        
      
      
      
          
        
       



 

      
      
      
         
        
      
        
       
      

      

       
         
       
      

                              

                                 







  


                   

                                           





















 








  

         
     
        
     
        
        
         
    



 

            

      
       
      
 

              
        










 
   







                  







 




 
 





 


         







 




   


 




      

















  






  

                           

   

                                          

        
     

      
      

        
   

    

      



 

        

       
 

  

      

      
     
     
     

 
 

      

        

        

     

         

     
 

  

      
    
      

      

      

       

        

      

















  

                
     



 







        

     
 

 






















 

           

        
           

        

        
        
         
        

    

 








 






              

            

          
           
         
         
        
          

     

       



 

              
      
            

             

       
           





    

      
     

 







  


 





   

      
 

    

        

       
       
         
       

      
        

                                 
             
 

      
      
       
        
     



 

  

         
        
        
          
      
          
           
             
        
       

        
       

           
          
           
         
         
     

       
         
                    
              
       
       
        
           
       
            
  

        
         
      



 

          
         
        
          
          
          
    

        

           

           

         
     

             
        
              
        

        





























 















































         
          
         
        
              
        
     

 
 
















  



 

          
   




  
 








 





 


 

         
    

  

         
         
       
 

    
     


  


 


 







     






  









 







                

      
    

    
       

          
         

            
  

        
     

        
      



 

  
            

      
          
 


      

       
  

         

           
          
 

       
            

   

     

      
      
       
      
     
       
          
        
          
             
        

         
      
      
      
       
       



 

          
          
       
       
      
       
       
       
       
      
     

       
            
      
       
       
         
     

       
         
      
        
      
     

       
       
         
       
           
    
        
      
      



 

       

        
      
       
          
       
          
       
        
        
       
   

     

         

       
        
         
      
       
       
       
      
        
         
        
           
 

       
      
   

  
                           

        
       
       



 

       
        
       
     







 
 






                                  

      
  

        
       
      
     
         
     



                                

         
               

      
      
        
   

    
        
       
     
           
       

      
      
   

                         
                        



 

      
         
          
       
   


 

      
       
        
 


           

   
     

 
   

      

      
       
        
       
        
      
           
     

   
  

       
    










                         

     










                        

        
   

           
         



 

      
      
       
       
         
    






 


                        

    






 


                       

           

         
       
       
      
      
 

      


                      




                    

        
       
      
        
         
    

    

   
      

          
      
      



 

        
         
         
          
 

  
       

  

      
  

       
 

   
       

        
       
        
        
       
       
        
         
       
           
        
       
        
         
           
        
        

                 
        



 

       

          
         
         
          
            
      

      

       
       
       
       
       
           
        
           
       
        
        
       
      
      

          
      

  

      

     

          
           
        
      



 

             
       

  
      

      

   

        
      
           
         
      
     
        
        
       
  
      
          
       
        
        
       
        


        

       
       
        
       
        
       



 

       
      
        
          
  

  
      

    
    

   
      

      

      

      

       

       

         
             
            
        
      

  

     
        
          
         
       
      
          
           
       



 

         
       
         
         
         
      
   

  
       

  

   
 

  
   

      

      

      

      

      

      

     
        

       
      
        
         
         
       
      
       
  



 

       
        
         
          
      
        
       

       
       
          
       
          
         
        
       
      
       
        
       
     
  

      
  

      
       
       
       
        
        
        
          
      
           



 

          
      
       
        
         
           
        
        
       
        
        
        
       
      
        

  
          

  

    

    

  
        

         

         

         

         

         



 

 

      
         
       
     

       
       
        
         

      
         
      
         
        
         
       
      

       
          
      
         
       
    

      
       
      
   

  

          
                
    



 

           
           
         

        
            

        
         
      

            
                  
      

             
                

              
                
  

              
                  
    

             
            
                
   

                
              
               
            

                
        

                
             
      

              
       

               
             
               
         



 

              
             
           

               
                  
  

            
            

               
                
            

               
           

               
             
      



 

  

   
 

     

       
     

  

    
   

       
       
      
     

      
 

      
         
   
 

       
   

     
       
 
       
    
      
 



 

     
       
      
       
 
        

  
        

   
      

        
      


      
      
         

       
        
         
      
  

     
       

     
         
        
          
      
         
      

        
       
     
    
          



 

         
        
        
        
  

       
     
      
      
        
     
      
       
       
     
       
      
        
       
       
     
         
         
       
     
     
    

         
       
      
       
         
       
       
       



 

        
      
        
    

        
     
     
     
        
     
     
     
     
      
        
      
    
    

          
      
       
       
      
        
      
    

        
     
     
         
     
       
       
       
       



 

          
     
      
      
     
       
     
      
      
     
      
       
    
       
        
      
       
        
     

     
       
       
        
    
         
    

      
      
           
      
        
       
         
       



 

       
       
    
     
      
        
      
         
       
     
       
        
       
       
     
      
      
          
      
      
        
       
       

     

        
         
       
      
         
       

        
     
        



 

       
        
         
            
       
  

       
        
     
        
        
         
       

        
       
       
         
       
       
        
          

       
  

      
         

   
            

  
       
       
       

    
    

    



 

       
      

     
       
      
       

      
      
         
     


   

         
       
         

        
     



   

       
         
      

       
         

        

            
            

       
          



 

      
    

       
      
         
         
   

       
        
        
         
      
       

        
        
  

        
       
        

       
     
        
       
      
     

     

      
          
      
  

      
         
          



 

      
         
  

       
            
       
      

        
       
          
         
        
      

       
         
          
      
        
        
        
        
        

       
       
        
         
  

           
          
        
        
        
        
        
       



 

         
         
       
       
      
       

      
     
       
         
        
      
       
    

 

      
        
      
      
      
       
    
       
       
        
        
    

       
       
      
        
      
   



 

    
        
     
          
         
         
     

  

          
       

         
           

          
   

            

          
       

          
     

         
              
 

          
          
     

                 
       

         
            

                
           
          

         
           



 

         
          

             
          

           
     

         
       
        
        
  

         
           

          
          
  

          
         



 

  

     
   

         

   
       

      
     

  

    
    

 

      
      
      
    
       1 
           
           
          
        
     

       
        
        
        
       
            
    



 

         
  

          

      
      
   

     
       
         
        
       
      
      
          
          
          
         
         

       
       
       
       
          



 

     
      
     
       
       
         
       

      
      
       
        
      
       
       
        
       
        
        
          
        
       

       
    
             

   

        
      
         
     

      
        
          
       



 

           
     
       
      
       
       
        
      
         
      
     
      
 

      
      
       
           
         
    

  
       

    

  
  

  
 

 
  

       
       

        
       

        
       

         
       

       



 

           
       

      
         
  





 



       
    
      
       
          
        
            
      
      

      
   



 



     
     
      
       
     

         
        
         
 

          
       
         



 

      
 

       
      






 

   

       
        
        
     

      
     
        
    

    

         
         

       
       
        
    

      
      
        
         
      
        
     

-     
-    
-       



 

       
       
        
      
   

       
          
       
         
       
         
       
        
          
        
     
 

        
          
       
         
      
       
    

         
       
        
       
      
        
        
        
      
        
        



 

  
      

           
 

 
   

        

        

        

        

        

        

        

        

        

 
       

       

       

       

       

       

       

       

       

 
        

        
        
        

        

        

        

        

        



 





 

          
          



 

     
      

    

     
       
       
        
        
      
    

     
         
         
       
     
       
        
         
       
           
      
       

       
     

        
 

       
       
        
        
       
       

    
        



 

         
          
       
       
 

        
        

      
        
        
         
      
        
        
     


 
























 




     
             
    
       

      
       

     
     

       
     

       

        
         
         



 

         
          
      
        
     
        
 

       
      

       
        










 












 


 












 

       
      
        
         
      
       
       
        
        
     



 

   
     

       
        
     
    

        
  

         
  

      
      

        
     
     

        


       
           
          
 

     
       
    

     
        
       
       
      
         



 

  
      

  
 

 
  

 
 

 
 
  

    
    
    
    
    
    
    
    
    

     
         

 

       
          
        
      
        
      

       
       
    
       
        
 



 

         
       
      
       
        
          
     
         
      
     
        
      

      
      
         
        
         
       
       
        
     

       
         
        
      
      

       
       
        
         
       
         
      
     
           



 

        
   

  
       

        
    

  
   

 

     
     
      
     
     
     
     
     
     

 
      

 

  


   
  

  
    

  
    

      
     
     
     
     
     
     
     
     

      
       



 

        
           
      
     

     
        
      
        
        
  

       
       
        
       
       
  

  
        

  
      

100 50 20 
    
    
     
    
    
    
    
    
    

         
        



 

        
    

  
   NPV      

   PPd. 

      

     
     
     
     
     

       
   



 

         
       

       
          



 

          
   

     
       
          
       
        
          
           
   

      
      
        
         
      
     

        
       
       
       
      
      
           
      
        
       

  
     

    
   
   
   
   
   



 

 

�      
         
       
      
        
        
      
        
    

�       
       
        
    

�       
      
       

�      
      
        
      
      

�      
       
        
      

  

           
           

        
             
  



 

            
       

         
           

          
        
       

           
         
      

          
            

             
  

          
           

           
               
          
      

 



 

  

     
    

     
    

  

            

        
     

        
  

          
 

    
     

      
      
      
        
          
     

     
       
     
      
       
       
      
  



 

       
         
        












 


             

      
      
   

 






                                         

        


         
 

        

      

      
        

       
   

      
       
         
       
         
         
          
       
        
       
         
       



 

            
  

      
        
    


 


  

                                   

          
   

       
      
         
      
     
     

       
       
     

         
       
       

    


 


 

                                       

        
 

        
   

   





 



  

          



 

       
   





 


         

           
   

        
  



 










  

          
       
        
      
























 












 



 




 









           

          
        

      
       
           
         
 

      
        
       
   

        
          



 

       
       
           
       
         
        
     

  
        

    
     

 

         
    
    
    
    
    
    
    
    
    
    
    
    

        
             
        
           
             
          
        




 

  
       

  
        

   

        

    
         

         
          
          

     
          

          
          
          

      
      
       

     
            
         
         
            
         
       
       
      
        
       
        
        
         



 

          
     

      
       
        
       
  

   

         
        
       
         
           
        
       
      
    

           
        
           
       
        
         
          
         
          
        
       
           
        



 

  
        

        
     

  
     
     
     
     

  
     
     
     
     
     
     
     
     
     
     

      

       
       
      
         
        

        
      
        
          
       
        
         



 

          
          

       
      

      
        
        
            
       
        
          
      
      
          
       
      
        
       
          
 



 

  

         
       

   

  
   

    
    
    
    

    
    
    
    
    
    
    
    
    
    

    

           
        
            
       
          
          
         
      
        



 

          
          

       
            



 

      
           
        
          
     

        
                
        
        
         
                
         
             
            
        

  

       
       
        
        
      
         
     












                        

       
     

        
  

        
        
 



 

       
    
       
            

  
        

        
          
       
         
  

         
        
  

         
             
            
        
           
         
      

       
        
        
    

     
        
        
        
        
       
  



151


 





 

 






 

 



 










 






 





 





 







 






 

 






 

 









 


 





 


 







 






 








 







 


 




 


 



 







 





 





 








 












 





 







 









 




























 





 






 










 



























 





 







 









 
























 
 


 




 



 




 



 




 



 




 



 




 



 




 



 


 




 



 




 



 




 



 




 



 




 



 




 



 


 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 

 
 




 



 




 



 




 



 




 



 




 



 




 



 


 




 



 




 



 




 



 




 



 




 



 




 



 


 




 



 




 



 




 



 




 



 




 



 




 



 


 




 



 




 



 




 



 




 



 




 



 




 



 


 




 



 




 



 




 



 




 



 




 



 




 



 


 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 


 




 



 




 



 




 



 




 



 




 



 




 



 


 




 



 




 



 




 



 




 



 




 



 




 



 



152


 





 

 








 





 
 




 





 





 






 







 









 


 





 

 








 


 


 


 




 
 


 


 


 


 


 




 



 


 


 










 



 




 


 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 





 




 



 




 



 




 



 




 



 




 



 




 



 




 



 








 




 



 




 



 




 



 




 



 




 



 




 



 




 



 





 





 




 


 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 





 




 



 




 



 




 



 




 



 




 



 




 



 




 



 








 




 



 




 



 




 



 




 



 




 



 




 



 




 



 





 


 




 


 



 




 



 




 



 




 



 




 



 




 



 




 



 




 



 





 




 



 




 



 




 



 




 



 




 



 




 



 




 



 








 




 



 




 



 




 



 




 



 




 



 




 



 




 



 



 

       
        
  

      
           
        
            
       
      
       
        
  

          
         
       
            
  

      
          
    

        
         
    

        
       
          
      
      
       
     
     
       
          



 

  

             
        

            
           
         

            
               

          
          
  

              
             
    

            
       

           
            
   

           
            

              
                

               
             

               
         

               
    

               
     

          
             
  

             
               
     



 

  

   
    

   

     

       
      

       
     

 

    

      
     
    
        
         
         
  

      
        
       
      
     
      
       
       
        
      
     
     
       



 

        
       
       
      
     
      
          
  

     
      
      
       
       
     

      
      
     
     
     
 
     
     
       

      
       
       
         
       
          
         
       
      
      
    
        



 

      
 

       
    
    
    
        
        
        
       
       
      

 
         

          
        
            
       
       
         
            

       
   

        
 

         
           

   
         

 
        

    
      
          
        



 

        
         
       
       
       
      

        
        
       
 

       
       
    

         
      
       
            
     

        
         

      
        
  

     
        
      
         
          
   

 



159


 




 
 





 







 












 










 
 











 








 



160


 




 
 





 







 












 










 
 







 



 












 

      
      
       
      

       
       
         
     
        
       
        
       
        

       
        
     

        
       
           
            
       

      
      
   
  

        
       
            
            
  

           
         
        
        
      



 

      
      
       
        

      
       

          
    

    
       
      
       
      
        
        
 

       
        
      
       
     
       
      
     
          
         
     
 

         
       
           
      



163


 




 
 







 






 










 






 





 





 








 

 








 






 



 

          
      
       
        

        
 

        
      

       
      

       
       
          
        
       
      

  

            
           
        
        
           

      
             
  

            

         



 

  

    
      

    

      

    
       

   


    
   



         
       
        
        
      
        

        
     
         
        
        
           
           
          

      
        
          
         



 

        
       
      
          
   

       
        
       
       
        
        
    

      
       
         
      
     
       
 

       

      
      
       
       
         
        
      
       
       
       
      

        
         



 

     
       

      
         
          

        
      

        
      
     
      
       
     



 

        
         
         
  

      
    

        
      
   

         
   

        
         
         
       
        
      
         
        
       
        
       
     

      
      
         
           
      
      
         
       
    
         
   



 

    

            
           
           
       
        
    

         
         



 

          
         

      

         
        
      

           
             
          
           
           



 

        
       
            
         
        

          
              
          
            
                 
   

          
       
          
        
        

            
          
       
        
        
       
        
       
       
         
           
         
  



 

             
 

        
       
   

         
         
         
          
           
       
        
         
           
        
           



 

           
         

       

       
      
       
     



 


       

           
        
       
         
       
       
          
    

        
        
   

       
     
       
      
      
      
       


  

            
           

              
          
       

            
            

           
      

                
              



 

              
             
    

              
           
        

            
    

            
        



 

  

  
   

             

     
    

 

    
    

      
       
       
      
       
     
     
      
      
       
       
       
          
        
          
          
      

       
     
      
         



 

          
        
       
      
         
       
         
       
        
      
     
       
       
       
      
         
      
         
     

      
          
        
       
        
       
     
     
     
       
        
       
    
      
       
      



 

      
       
      
        
 

     
      
     
        
       
       
      
       
       
       
     
       
        
            

  
    

        

        
       

        
      
           
         
           
        
          
       



 

        
            
        

        
      
         
     
       
      
      
      
        

      
      
       
       
       

       
      
       
        
        
      
    
 

      
      
       
         
           
             
        
      
           
       



 

        
       
         
          
       

 

     
        
        
        
        
       

      

    






     



  


 





 

        
       
       
            
     

         
        
        
        
   
















 

   

         
          
     
        
        
           
      
   

       
    

 






   

        
      
          
          
 










 




    










 




    



 

        

 





   





        

  



































  



 















    

      
         
      
           

       
        
         
       
       
          
              
            
       
               
             
       

      
       
                
         
           

     



 

 
 













 







   

    









 

  
 

  

   
 



 






   

 


  






  

        
                
 

       















 








   

        
  

       
       
        
    

     
       
     
       
          

         
        
  



 

        
 

       
           

   












 







   




 










 
  


     

           
     


 

 














 








 

       

    
       

       
  

       




















 








 

       
      
     
  



 

        
      

        
    

        
     
       
      
         
    
      
        
        
      
         
         
           
 

       
      
      
         












 

 

 



 

        
          
           
      

  

       
      

        
          

     

          
         
      
        
       
        
     
       
        
        



 

           
        
      
       
        
      
     

      
      
        
          
        
         
      
          
          

        
       
      
         
       
      
        
        
        
       
        
          
      
     
       
        
       
     



 

    
 

       
  

      
  

       
      

      
      
       
      
        
        
         
       
       



 

100

50

0

     

        
      

     
       

      

       
     
      
         
       
      
      
       
       
       
         
      
      

     
        
       
       



 

         
      
       
     

         
        

       
      
       
       
      

       
       
          
       
      
        
         
         



 

                                                       











    










    

      

           
        

        
          
           
      
         
        
     

        
        

     
    
     
      
      
      
     
      
       



 

        
     
      












   








 





 



          
       

       

  

               
       
      

             

       
        

         
        

                
            
               
     



 

   

   
   

  

             

     
    

 

    
    

      
    
     

       
       
         
   

     
       
       

       
     
       
    
























 





 . 



 

        
       
       
          
          
       
          
         
   

       
          
            
      
         
       
       
   

       
          
            
         
        
         
       
         

          
           
          
    

          
        

         
          



 

 

 

        
       

          
         



 

 

 

        
            
           

         

        
          



 

      
          
          
          
             
             
         
         
      
       
          

      
     
         
       
        
       
          
       
          
   

       
     
       
   

      
     
       
         
       
          
         
      
      



 

        
      

                















      





       

  













          





       


















          





       

         
         

              
           
        



 

      
        
       
       
         
       
 

       
         
     

       
       
             
        
     

  

        
         





  

     
     

     

       
     

      
    

  

    

 

        
        
        
          
         
      
          
        
          
         
          
           
         
   
     

       
      
      
       





             
          
    
        
         
        
       
        
       
       
        
      

       
     
     
     
       
       
        
        
       
        
         
        
        
     

        
        
         
      
      
       
        
      
       





     
        
        
        
        
       
    
        
       
 

    

       
       
         
         
        
       
         
         
         
       
      
       
      
       
     
        
       
         
         
          
     
      





         
     
          
        
        
       
      
              
  

     

        
        

        
        
       
   

   





  


                  

         
       
     

       
            
     

        
       
     
       
      
        
     





R 

d/2 

 

R d/2 







r 

  

  

 

 

  

 

        
   

      
     

        
        

       
      
        
       
      
       
         
        
         
      
           

       
       
        





      
        

      

  

         
        
       
        
       
       
        
      

      
        
  




 






        

 





 


 





  




 











   

    










 

     

    



     


















 

        

 


























 





      





       
  
       
    
     
     

        

   






    

       
       
   

        
 







 







 












       

           
       
       
       





    

    


  

























 
   

 







 







 






 







 











 





  

      
       
       
     

























 

        

         
           

        
       
            
       

  

     























 





















    

       
      

          
       
        
         
        
 

 





 


 





  
















   

       
  





  

     
























 





















   

       
       

       
      
     
       
      
       
     

 





 


 





  

















   

     

  

 

    



 
























 

















 

























  

         
     

         
         
        





       
      

       
       
 

            

         
        
      
       
          
       
         
       
       
      
          
         
      
         
         
        
       
  














 











 


    

        
         
       
       
   





     

         
       
       
         
       
       
          
       

           
          
       
                    













     

 
 
 

 





 

    

            
        

                    





          
          
     
           
         
     
       
      
     
         
          
    

       

   


 




   

         
       

       
       
        
             
      
               
         
            
          
         

   


 



 

     

      





  





 

 





   

    

         

 







 



       

   













     

 
 














 















    

        
         

                
             

     

       
       
      
        
       





       
          
      
      
           
     

       
        
        

             
                    
       
             
           
         













    

 
 





























   

        
        

            
                





        
        
            
       
      











   

 
 



      


 














        
         

       
                         

      

    

       
     
        
       
         





       
        
       
       
       
      
        
        
      
        
        
      

        
         
       
         
           
         
 

      
       
      
     





 
      

      






 

 
    

 
 




      





      










 


      

       
      
    
       

       
    


   

       
  

   
        
      
     


      

             
           
            
      
          

         
      
        
        
      
         
  

      
        
        
        
         





       
       
       
        
       
           
         
     
     
     
         
       
         
         
       
     

        
      
      
     
      

    






 
 



       
          
     

    
      
      
     
     
         
  





         
           

  








 





     

       
     
          
       

    










  









   

                  
              
        
       
      
        
      

 

      
      
        
      
        
         
       
        
      
  





  

          
         

           
     

           
       

           
    

                
                 

              
              

            
             
  

            
               

                  
             
          

              
          

             
              
       

            
     

                 
             

           
         

            
        





             
           

             
                

            
           

             
                



 

  

     
    

   

       
     

  

    
    

  
      

  

     
      
      
      
     
        
          

                  

       
      
     
       
     
  
     



 

        
        
         
  

        
        
       

       
       
       
        
       
       
         
       
          
       
        
        
      
      
    
       
     
     
        
      
     

        
     
       
       
     



 

        
      
        
      
         
         
        
        
            
       

                 

    
     

              
        
       
        
      

        
             
       
           
       
             
            
       
      
         
       
        
       



 

          
      

       
  

     



  


   



         

        
      
       
         
        

         
         

           
      

      
        
         
         
      
 

       
      
       
     
      
       
      

       
       
           
        



 

       
     
       
        
      
   

       
            
        
           
       
      
       
       
     

    
         
       
      
           
          
          
        
               
             
       
      
      
      

        
      
      
     
    



 

        
       
       
     
      
      

       
   

       
          
    
      
   

                              

          
     
   
      
    

        
      
         
        
       
        
      
        
       
         
       



 

        
     
       
      
      
         
        
       
         
        

     
     
        
           
        
         
      
        
          
       
         
      
        
       
          
        
     
        
      

    
        
        
        
      



 

       
       
    

    
   

      
       
     

      
      
        
     
      

                                   

         
        
         
          
     
       
          
            
       
       
        
       
     
       
        



 

        
 

     
      

           
          

       
      
        
        
 

         
      
       
        
        
      
         
          
       
     

       
     
           
         
    

     
  

       
      
      
        



 

        
      

          
     
      
        
        
     
       
        
      
       
         
         
       
        
     

      

      

      

     

        
      
          
        
              
  

                             

     
       



 

       
       
      
    

                           

       
        
       
      
 

         
         

       
        

      
       
      
    
       
       
         
         
        
        
     
      
     
         
         
   

     
      



 

       
   

          

       
      
         

       
       
       
         
              
         
     

      
      
       
       
   

       
    

              



 

       
       
       
     
    

                         

          
      

       
          
           
            
       
      
    

      
       
     
      
      
      
       
       
     

 

      
         
     
     

       
      



 

      
      
     
         
       
       
       
      
       
         
        
       
  

       
  

  

            
           

            
           
         

             

            
          
   

          
         

           
                

            
          



 

            
        

           
    

          
          

             
         

               
            
        

           

            
             

              
              
              
             
          

           
        

            
     

                
         

            
          

             
       

                
              
   

             
              

       



 

            
           

          

               
           

              
            
        



 

  

     
     

        

       
     

  

    

     



 

       
       
    

        
        
    

         
       
         
           
          
           
         
           
        
         
          
   

       
        
     
        
         
  

         
      
       
      
        
       
         
   

           
        
         



 

        
  

        
        
        
     
     

          
         
          
      
        
         
      
        
     
       
        
          
       
    

       
        
       
       
    

          
       
        
        
      
       

        
         
       



 

      
       
      
       
  

        
        
        
     
       
          
          
         
         
        
            

      
        
       
       
        
       
       
        
         
          
      

           
       
           
        
       
        
         
         



 

          
 

        
        
       
       
         
         
            
          
 

           
         
         
        
        
           
      
          
        
       
      
       
     

          
       
       
       
      
      
     

        
       
       
        



 

           
      
        
       
         
     
         
      
    

       
         
        
    
        
        
      
        
         
      
          
     
         
        
         
  

      
       
        
         
           
      
          
 

        
      



 

       
      
      
         
         
     

           
           
         
        
      
      
  

         
           
       
       
        
    

           
      
      
      
            
          
        
        
        
         
  

        
        
       
      
      



 

         
           
          
           

       
       
     
       

        
         
         
      
       
      
  

          
        
        
         
        
        
       
        

  

            
   

        

            
   

             

        

      



 

            
  

           
     

         
   



 

        
      



 

         



 

          
     



 

          
   



 

        
       

  
     



 

     
         

 

        
     



 

     
          

  
    



253


 







 





 
 





 













 








 



254


 







 





 
 





 













 








 



 

  

     
     
              
   

        
       
        
       
       
       
        
       
       
  

       
         
           
       
         
    

      
     

      



 

  

        
        
          
            


      
       
        
         
      
      
       
       
       
     
        
        
      
     

       
     

    



 

  

      
            
 

        
       
         
      
      
       
      
       
  

       
    

    



 

  

        
            

       
       
       
        
      
      
       
         
      
        
    

       
    

    



 

  

    
              

        
       
        
       
        
      
        
          
      
        
         

        
   

  

  

      
              
    

       
       
     
       
       
     
       

       



 

      

  

       
       
      
             
       

      
       
             
         

        
        
         
       
     

      
     

      



 

  

    
     
            
 

      
      
      
       
       
         
      
      
      

     
     
 

    



 

  

      
              
       

       
           
         
         
      
       
         
      
          
           
      
      
        
         
        
   

       
       
   

      



 

  

   
            
          

     
     
     
      
      
       
      
      
        
       
       
 

    
     

    



 

  

     
      
             
   

     
       
        
       
        
      
      
      
  

      
     

  



 

  

       
            
    

      
        
          
       
      
     
        
           
       
         
        
          
     
         
       

       
      
 

    



 

  

        
           

      
          
        
      
          
         
       
       
       
       
     

      
    

    



 

  

        
           
      

       
          
        
        
        
           
       
 

      
   

   



 

        
                  
          

              
          
            
            
           
          
           
           

            
           
            
          
           

        
   

      



 

          
           
              
       

         
         
               
            
          
         
          
            
          
           
 

        

   



 

        
           

          
             
         
          
             
             
       

       
  

    



 

         
          

            
           
             
           
              
              
            
          

           
 

   



 

        
          

           
          
           
         
            
           
             
          
             
      

          

  



 

           
             

            
           
             
           
         
           
           
          
     

          
  

    



 

          
           
           
          

            
           
              
       

             
            
             
        

         
 

      



 

       
             
     

         
           
             
           
         
           
 

       
    

    



 

         
           
     

         
            
            
             
             
          

          
           
          
           
    

         
      

      



 

Amplitude-hyperbolic method for lightning discharges       
               
     

           
            
             
           
              
            
    

      
 

    

Model calculations of the efficiency of the hyperbolic system for 
locating lightning discharges         
                
 

          
              
           
            
            
         
       

       
   

  



 

Metastable states and coalescence of water drops inside clouds and 
fog.              
 

             
              
            
           
          
           
            
            
               
             
            
              
    

        
      

    



 

For direct measurement of radiation divergence theory in 
troposphere.            

            
            
          
            
          
         
            
             
           

       
      

    



Сборник научных трудов
Труды ГГО. Вып. 581

Подписано в печать 26.05.16. Формат 60х84/16. Бумага офсетная. 
Печать офсетная. Печ. л. 18,5. Тираж 300 экз. Заказ №4403.

Изготовлено в ООО «Д’АРТ». 195030, Санкт-Петербург, ул. Химиков, д. 28.


