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3-2-3-7       

           EN 54-1     : 

        7.7 

          7.8 

            7.9  
           7.10  

          7.11  
        7.12  

        7.13  

3-2-4      

         EN 54-1     :  
          8.1 

          8.2  
        8.4  

       8.5  
       8.6  

         8.7  
       8.8  

           8.9  

3-2-5     (disablement) 

                     
    9   EN 54-1     : 

      9.1 

         9.2  
          9.3  
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           /         9.4  
           9.5 

3-2-6     

3-2-6-1    

                                     
  :  

                  .  
                           2   3  

 .  
            .  

                 .  
                    :  

-                . 

-     

-       

-     

3-2-6-2     

              :  
       )  (  

           3-2-6-3  

3-2-6-3        

                 /       
   .              .  

3-2-7      /  

                     /             
    )    (    :  
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             :  
-    

-      

-          ) 3-1 ( 

-         ) 3-1 ( 

-    

-     

-           

-            ) 3-1- ( 

                         
  :  

-     

-     

-           ) 3-1 ( 

-          

-            ) 3-1- ( 

-                
) 3-1- (  

3-2-8     

3-2-8-1       

          :  
                       

    .  
                          

      3 K5   IEC 721-3-3    .  
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3-2-8-2     
                                        .

        :  
        :  

-     EN 54-2 

-        EN 54 

-           

                              
                         .     

     :  
-     

-        /        

-                        /                    
  

-          

-             

-           

-     

            :  
-        

-           32                               
                  

 . 

-                                   
             . 

-     

-        
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 .                                   

      EN 54-2     . 

3-2-8-3      
            IP30   IEC 60529 
 .                .        

                                                 
                .  
                                        
     .                80       100 

 500   .  
            .  

3-2-8-4      
                                   .   

                 .  
                                     

           .  
                          3  4      

.  

3-2-8-5     
                                       

         .  
                                           

                                      
 .                                



              38

                     
   .  

3-2-8-6              
                                           

     )    .(  
                  EN 54-2 

  . 

                              )  
  (. 

                .  
                                      2       

 .  
    2      .  
    3          2 .  
        4                              

.  

3-2-8-7       
          500    5/22       
          :  
-   3         

-   3       

-   80       

                                    25/0    
         :  

-      

- 2/0     )( 
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         .  

3-2-8-8     
-                                

        (field)     . 

-                                    
       . 

-                 . 

-           : 

                      
 16     .  

                     40 
   . 

-                     80          5     500 
             : 

- 5/22     

- 15       

3-2-8-9      
                  : 

       :  
-   

-        ) 3-1 ( 

-          ) 3-1( 

       : 

-   ) ( 

-    

-     
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-          ) 3-1 ( 

              )  (  
                                   

            .  

3-2-8-10      
                                        

.  
                                         

 : 

-    60 dB (A) 

-    50 dB (A) 

3-2-8-11       
                                              

 2    .  

3-2-9       
             EN 54-2    

 : 

       13.2    :  

-     

-      )       ( 

-            

-                                  
 . 

        13.3    : 

-      

-    

-       
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            13.4 

           13.5 

           13.6  
               13.7  

3-2-10        
                          

  .  
     

       
         

                                          
    .  

3-2-11     
      EN 54-2        :  

     
                                      

       :  

-    :15  35   

-    :25  75  

-    :86  106   

                                   
   .  

                                     
    .  

                   
                                      

.  
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                                         . 
                                    

           EN 54-4    . 

                                 
                                        

.  
      
                                            
       .                            

      :  
     

                                     
               ) 3-1 ( .  

     
                                   

        )  3-1 ( .  
-       

-       

-     

-          )  3-1( 

     
                                     

     :  
-         

-             )  3-1( 

       
        3-1  . 
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 3 -1 :      

             
EN 54-2 

      15.4 

          15.5 

       15.6 

       15.7 

        15.8 

         15.9 

          15.10 

           15.11 

          15.12 

        15.13 

       15.14 

     15.15 

3-3       
         BS EN 54-5     

                      .          
      :  

3-3-1     
          3-2   . 

 3 -2 :     

      
  

   
   

  
   

   
   
   

   
   
   

A1 25  50  54  65  
A2 25  50  54  70  
B 40  65  69  85  
C 55  80  84  100  
D 70  95  99  115  
E 85  110  114  130  
F 100  125  129  145  
G 115  140  144  160  
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3-3-2         
                                    15      

    . 

3-3-3      

    A1  A2  B  C    D                                 
                    .       
         .                     

 .                                   .  
       500    6    .  

      E  F    G                              
    . 

3-3-4      
              )                   (      

               . 

3-3-5       
                   )                 (   

           . 

3-3-6     
                )                         (

  .  

3-3-7     
          .  

      
     ) A1 A1R A1S A2 B  (  
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        )       (         

             .  
                                        

            .              
   .  

                .      
         . 

3-3-8     
                                   

.  

3-3-9        

3-3-9-1                 :  
          :  

1-           
2-     

3-     

4-        

5-        
             )         

  .(  
            .  

3-3-9-2               :  
             

             :  
1-   

2-   
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3-                

        ASC           
                  

3-3-10      
                  :  

       .  
                               

       .  
                   .  

3-3-11         
                                       

     .                                     
            .  
                                            

                                      
            .  

3-3-12     
         EN 54-5      :  

          5.1  .  
       (resettable detectors)    3-3    .  

        (non – resettable detectors)    3-4   
 .  
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 3 -3 :        
   
    )   (      

  
2/0< 1  3  5  10  20  30   )1(  

   5.2         1        
    5.3 2‚1               

       5.4   2‚1 2‚1 2‚1 2‚1 2‚1 2‚1   

    25    5.5     1      1      

       5.6     1      1      

     5.7     2‚1     2‚1     

     5.8     3  15      3  15      

 )  (  5.9     3      3      

  )(  5.10     4      4      

    )  (  5.11     5      5      

  ) (  5.12     6      6      

      )(  5.13     7      7      

  )  (  5.14     8      8      

 )  (  5.15     9      9      

  )  (  5.16     10      10      

  )(  5.17     10      10      

    )  (  5.18      12       12      

        ) ( 5.18      13       13      

    )  (  5.18      14       14      

     )  (  5.18      15       15      

  )  (  5.18      11       11      

       S 6.1               1  

       R 6.2         2‚1 2‚1 2‚1   

                    EMC   ) .   4   

EN 50130-4  .( 

)1 (plunge 
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 3 -4 :         
   
    )   (      

  
2/0< 1  3  5  10  20  30   )1(  

   5.2         1  8         
    5.3 10‚9               

       5.4   12‚11 14‚13 16‚15 18‚17 20‚19 22‚21   
    25    5.5     23      24      

       5.6     25      26      
     5.7     28‚27     30‚29     
     5.8     32‚31     34‚33     

 )  (  5.9     35      36      
  )(  5.10     37      38      

    )  (  5.11     39      40      
  ) (  5.12     41      42      

      )(  5.13     43      44      
  )  (  5.14     45      46      

 )  (  5.15     47      48      
  )  (  5.16     49      50      
  )(  5.17     51      52      

    )  (  5.18     55      56      
        ) (  5.18     57      58      

    )  (  5.18     59      60      
     )  (  5.18     61      62      

  )  (  5.18     53      54      
       S 6.1               63  

       R 6.2         64‚63 66‚65 68‚67   

                     EMC    ) .    4   

EN 50130-4  .( 

)1 (plunge  
  



 -                49

3-4                

                                          
   BS EN 54-7               

           .                      
 :  

3-4-1      

                                           
               .                  .

                     .      
                            .           

  500    6      .  

3-4-2      
              )                   (      

               .  

3-4-3       
                  )                 (   

            .  

3-4-4     
         )           (

  .  

3-4-5         
            )05/0 ± 3/1 (     .  

3-4-6       
                                      

      )   4.8   BS EN 54-7  .(  
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3-4-7     
           :  

     
         

          
         

        )       (         
             .  

                                     
                     .                 

   .  
                               .            

          .  

3-4-8     
                            

.  

3-4-9        
  3-3-9  .  

3-4-10      
  3-3-10  .  

3-4-11         
  3-3-11  .  

3-4-12     
                                         

EN 54-7        :  
          5.1  .  
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          3-5         .              
                             )          

         (      17    20                        
 1  16    .  

 3 -5 :    ) BS EN 54-7(  

     
    

   5.2    

   5.3    

   5.4    

    5.5 1 

   5.6 2 

  )1(  
5.7 3 

  )  (  5.8 4 

 )  (  5.9 5 

    )  (  5.10 6 

    )(  5.11 7 

      )(  5.12 8 

  ) ( )  (  5.13 9 

 )  (  5.14 10 

  )  (  5.15 11 

  )(  5.16 11 

  )  (  5.17 
)2( 12 

       )  (  5.17 
)2( 13 

    )  (  5.17 
)2( 14 

    )  (  5.17 
)2( 15 

      5.17 
)2( 16 

    )  (  5.18 17,18,19,20  

)1 (             .  
)2 (                    EMC       )    51-7    

EN 54-7  .(  
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3-5        
          EN 54-11       

                          .           
         :  

3-5-1    
    (alarm condition)  

       ) (    
     (frangible element) 

                                               
        . 

         (non – resettable frangible element)  

                                     
. 

        (resettable frangible element) 

                                  
 .  

       (manual call point) 

                .  
     A :    (type A : direct operation) 

                                   
   )    (  
     B :    (type B : indirect operation) 

                                   
    . 

3-5-2     
             :  

    ) EN 54-11(  
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     ) A  B(  
     )      (  

         
                          

        .  
               .     

                     .                   
      .  

3-5-3     
                                          

     .                          
        .  

3-5-4       
   

-          . 

-                             B            

 EN 894-3  . 

-                                                 
         a 5/0   )  3-6  .( 

 3 -6 :     

  
    

3 -4  3-5         

   a mm 135 mm  a  85 mm 135 mm  a  85 

   b mm 135 mm  b 85 mm 135 mm  b 85 

      b/a 05/1 mm  b/a  95/0 05/1 mm  b/a  95/0 

    c mm 5 ± a 5/0 mm 5 ± a 4/0 

    d mm 5 ± a 5/0 mm 5 ± a 8/0 

       d/c 05/1  d/c  95/0 1/2  d/c  9/1 

      e a 1/0 ± a 1/0 ± 
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-                      3-6   .       
       15        . 

-                 3-2         3-3  .   
              . 

  

 
  
  
 

1-              1-   

2-               2-     
a e)   3-6  (        a e)   3-6  (  

  3-2 :            3-3 :    
                  

  

     
              : 

-    

-    

-           
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            .  
       )  B (  .  

       
              3-4  3-5    3-6          4.7.3.2  4.7.3.3 

  EN 54-11   .  
 

                                                                        

  
                        

     B  
 
 
 

  
                              
      B                     A 

  :a)      3-6(  
 3-4 :         
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 3-5 :               A 

 
 

                                          

                    
                        

 3-6 :               B 
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3-5-5         
                                       

3-3-9      . 

3-5-6       
                                         

 3-3-10  . 

3-5-7         
            3-3-11  .  

3-5-8     
        EN 54-11      :  

       5.1 

          5.2  
         5.3  

        5.4  
           5.5  

       3-7 
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 3 -7 :        

     
  

 
  

  
 

  
 

    2  5.6 ×  ×  

  )  (  1  5.7 ×  ×  

  )(  1  5.8   ×  

 )  (  2  5.9 ×  ×  

    )  (  3  5.10 ×  ×  

    )(  3  5.11   ×  

    )(  4  5.12 ×  ×  

   SO2) (  5  5.13 ×  ×  

  )( )  (  6  5.14 ×  ×  

 )  (  7  5.15 ×  ×  

 )  (  8  5.16 ×  ×  

 )(  8  5.17 ×  ×  

  )  ()1(    5.18 ×  ×  

     )2( 9       

        )2( 10       

            )2( 1        

           )2( 12        

            )2( 13        

   14  5.19   ×  

)1 (             .  
)2 (                EMC    )  4  

 EN 50130-4  .  
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3-6         

3-6-1    
-                                     

            . 

-                               28/0        5/1 
            . 

-                                5.2     5.17   
 EN 54-3 : 2001                    
            : 

             30   (r.m.s)  4/42     
         15                               FH-2  

 ISO 1210 : 1992 Class FV-2 . 

             30   (r.m.s)  4/42    
   15               ISO 10351 : 

1992 Class FV-1 .  

-             : 

       A:  

Code IP 21 C, EN 60529: 1991  
        B:  

Code IP 33 C, EN 60529: 1991 

-                             
                . 

3-6-2     
              :  

     ) EN 54-3(  
      )  A   B(  
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        .  

                 .  
                           .               

         .  

3-6-3     
    3-6-2         : 

       
          

           (dB)               
 4.6.2C  EN 54-3   

                
    IP   EN 60529 

                . 

3-6-4     
        EN 54-3      :  

          5.1 

       3-8  



 -                61

 3 -8 :           

        
   

EN 54-3  A  B  

   5.2          

  )  (  5.3 1  1  

  5.4 2  2  

  )  (  5.5 3  3  

  )(  5.6   9  

 )  (  5.7 3  3  

    )  (  5.8 3  3  

    )(  5.9 3  3  

    )(  5.10   10  

      (SO2)) (  5.11 4  4  

  )( )  (  5.12 5  5  

 )  (  5.13 6  6  

 )  (  5.14 7  7  

 )(  5.15 7  7  

   )  (  5.16 8  8  

    )  (  5.16 8  8  

        )  (  5.16 8  8  

       )  (  5.16 8  8  

        )  (  5.16 8  8  

   5.17 1‚2 1‚2 

1-              A              5.5    5.16                   
dB6           .  

2-   EMC    5.16              .  
3-                                      )  5.2 (             

          5.17        1‚2  .  
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3-7       
                   

EN 54-4                    
 .            :  

3-7-1       
                                   

                   .                       
    .  

                       
   .  

                               .
                               

           .  
                                       

        .  
                                   

                                             
       .  

                           
                              
     .  

                    . 

3-7-2       
               : 

                       
                  .  

                .  
                .  
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3-7-3      )(  
                                       

            .  
       :  

    .  
          .  

           .  
           .  

                                          
     (Sealed)       . 

3-7-4     
          :  

         .  
              24     80       

    48      .  
                   

 .  
                                       

      .  

3-7-5      
                 :  

        30      
         15      

         9/0     30      
        30      
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3-7-6     

3-7-6-1                 IP 30 .  

3-7-6-2                                            
          .  

3-7-6-3                                   
                                             

   3  )  EN 54-2  .(  

3-7-6-4                                        
                                   

      .  

3-7-6-5                                       
)        .(  

3-7-6-6           EN 54-2          
                 .  

3-7-7     

3-7-7-1                                          
       .  

3-7-7-2             IEC 60950        
                                     

       .  

3-7-8      
                                        

                                            
                    .  
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3-7-9     

3-7-9-1     
                                            

       :  
      

                          
             :  

1-       

2-           

3-           

4-   

5-         

6-           

        : 

1-       

2-    

3-         

        
       

        

3-7-9-2     
                         .

                                           
                 .  

3-7-10     
             :  

     ) EN 54-4(  
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     . 

3-7-11     
         EN 54-4      :  

        9.1 

        9.2  
            9.3  

        9.4  
             9.5  

               9.6 

           9.7  
          )   (  9.8  

            9.9  
             9.10  

               9.11  
                9.12  

                 9.13  
              9.14  

              9.15 
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4-1            
          (System Category)    

                   
       .          

     .             
                  .  

                    
         .  

4-1-1       
                                              

                                       
                    M         .         

                          
                                             

          . 

                                        
              M                        

   .                                  ) 
   (              .  

                                        
                                  .           

  L5                                           
             .    L5                       

               .  
                         L4     

                                     .  
                                             

                .  
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                                        )      
   (                                      

                           
 .          L3                                

                   .                  
        )                   (            

                    .    
                                           

      .  
         L3                      

 .                            L3  
                           L3             .  

              L2     .    L2                   
                                     

 .                                          
                       .                  

                                           
 .  

           L1    .     
             .            

                                   
     .                         .  L1       

                                           
    )                    (           

                                      
.  

    M                                   
                                          

         .  
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4-1-2     
                                       

                                      
                           

                     .              
                                   

       .            )             (  
                                      

  P1                 .                     ” “ 
            )                 (    

      )                   (       .  
            P1       .       

             .                           
                                            

               .  
                       P2     .   

                                          .
                                           

                     .                   
                                    P2 

              . 

4-1-3          
                    

                                 
                                     

         .  
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             L5         
               .            

           .  
        L3  L4             

       :  
-      

-   

-             .  
        L3                

                                            
           4                 

                .  
       L2                 

                                               
                                .    

        L2                                   
    .  

       L1  P1               
                .  

-         

  1 :                              
               . 

-      

-    )    ( 

-     )    800 ( 

       L1                   
.  
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       P2                     
               .                    

                  . 

4-2         
                    4-1                       

                      
 .                                       

  BS 5839           .           
                                     

                       .                    
                            .         

                              )        
                                     

     (           :  
          BS 7273     .  

           BS 7273                
         .  

                           
                                  .

           BS EN 54-2 .  
                                

             .                         
      .  

4-3      
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          .          : 

       )    (               
                     

 BS EN 60079-14   .  
       )    (              

                                         
 BS EN 50281-1-2   . 

4-4         
                                       

       .                                 
                                     

         .                             
       .  

                                   
                                     .        

            .  
                                        
                 .                   

           .                                  
  :  

                       A)     (
 .  

        BS EN 54-5    A1  A2 

                    
 40           B.G    .  

          BS EN 54-7   .  
         BS EN 54-10   .  
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          BS EN 54-12    .  
                     

     60           ppm60        
        )                   (      TF5   

BS EN 54-7)                  (    
  TF2  TF3 BS EN 54-7)               

   ( .                                
     .  
         BS EN 54-2   .  

          BS EN 54-3   .  
          BS EN 54-4   .  

           4-19    .  
                               

                                   
         BS EN 54-2    .  

         (PC)            )         
 (                    BS EN 54-2  

       PC       . 

                         
 . 

4-5        

4-5-1    
                                         

       .                   .                
                                        

 .  
                                        

             .                   
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               .                        
       .                             

         .                     
     .                                       

                                         
  .  

                             .      
                            

                                               
                 .                          

                            )              
(                                         

       .                             
        )                         (   

          .  
                               

             .                              
           .                                

                         .                 
                                           

           )      (    .  
                                             

                                              
                                

                                             
     .                                  .    

   BS 5839-8             
                                        

     .                              
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        .  
                                                

 .    )     (                       
         .  

                                           
 .                  .  

4-5-2      
                                             

   :  
      100                    

     :  
1-                
2-               . 

3-           . 

4-                                           
          . 

5-                                         
BS 5839 . 

6-                                       
  BS 5839  . 

7-                                            
  BS 5839      . 

8-                                    
 )  (    BS 5839      . 

9-                         
          . 



              78

10-              .  
                              

  :  
1-         ) 30   ( 

2-     ) 15   ( 

3-      ) 30   ( 

4-            BS EN 54-4       
   ) 30   ( 

                     3      9 
                   .                   

    .  
                      

               ) 15   .(  
                        

                 100    
          .  

                       
    BS 7273              

               .  
                      

          .  

4-5-3     
                  :  

                         
         .  

                            
     .  



  -        79

                        
2000                                 )     
                 (                     

        .  
                            

10000      .  
                 512        

                                      
 BS EN 54-2     .  

                       
      
1-                                      

                 . 

2-              .    
                                    

     . 

                    
                                       

                   .                
                  .  

                          
                                     

        .  
               .  

                             
                                       

                          .  
                             .  

           .  
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-                                 
                                       

 4-1) (  . 

-                     
                      )   (      4-1)  (     

                                     
    .  

  

  
 4 -1)  : (    

  

  
  

 4 -1)  : (    
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                 )        
                  (                   

                  :  
1-     4000   

2-     500     . 

                                            
                   .      )   

     (                                   
50        .  

         )  (          ) (  ) (    
                 .                  

                                 
        .  

                       
                                           

     .  

4-6      

4-6-1    
                    )     (          

                               .  
             .  

                                     
                                        .  

                 .  
                                  

                            
               .                 M         

 .  
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                  )                      (
                                  .   

                                     
        .  

4-6-2      
             :  

                   
                     

   .  
         300           .  

          300             
.  

                         
             .  

                     
2000               )     (

     10000   .  

4-6-3        
                  

   :  
        2000   .  

     )                  
        (  60    ) 4-2 .(   

                   
      .  

                   
        .  
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                                                        4 -2 :          
  

4-6-4       
                 

 .  
                     

 .  
     4-6-3         4-6-4          :  
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1 -                 
      . 

2 -                    
              .    

                   
     .  

4-7      

4-7-1    
                      ;                 

                                 
      .  

                ”“                         
)                         .(     
”“                   .  

                                   
                                       

       .                  
                               )        

”“       ”“    .(  
                                        

    .  
-     . 

-                 . 

-               . 

                                          
                                        

                                    ) .    
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               .                           

            .(  
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 خَاًٌذُ گشاهی

٢ِ٤ٍ ٚ ٘٪بٍر ٍاٞجَى٢ ٥٤ٍٔ ػٍٕٟٛ، ثب ٌٌٙز ث٥٘ اُ ٣ٕ ٕبَ فٮب٥ِز سلم٥مبس٣ ٚ  ٘٪بْ ف٣ٙ ٔٮبٚ٘ز ثَ٘بٔٝ أٍٛ

٘بٔٝ، ١بث٦ٝ، ٔٮ٥بٍ، ىٕشٍٛاِٮُٕ،  ف٣ٙ، ىٍ لبِت آ٥٤ٗ ï٭ٙٛاٖ ٤َٚ٘ٝ سو٣ٞٞ  ٙٚٞي ٚ دٙؼب٦ٜٔبِٮبس٣ هٛى، افِٖٚ ثَ 

٤َٚ٘ٝ كب١َ ىٍ ٍإشب٢ ٔٛاٍى ٤بى ٙيٜ . ِٝ، ثٝ ٍٝٛر سب٥ِف ٚ سَػٕٝ س٥ٟٝ ٚ اثلاٯ وَىٜ إزٔٚوٞبر ف٣ٙ ٭٣ٕٔٛ ٚ ٔمب

فَٟٕز ٤َٚ٘بر . ٙٛى ٞب٢ ٭َٕا٣٘ ثٝ وبٍ ثَىٜ س٥ٟٝ ٙيٜ، سب ىٍ ٍاٜ ٥ُ٘ ثٝ سٕٛٮٝ ٚ ٌٖشَٗ ٭ّْٛ ىٍ وٍٚٛ ٚ ثٟجٛى فٮب٥ِز

 .ثبٙي لبثُ ىٕش٥بث٣ ٣ٔ  nezamfanni.ir  ىٍ ٕب٤ز ا٤ٙشَ٘ش٣ٔٙشَٚ ٙيٜ 

                                            

 ًظام فٌی  اهَس                                             
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