
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BG 



ǗǠǊǠǖǌǆǓǎǋ  
4  ǔǷǳǴǨǳǴ ǴǧǴǶǹǪǨǦǳǫ 
6  ǕǶǫǪǮ ǪǦ ǭǦǵǴǽǳǫǲ  

10  ǔǷǳǴǨǳǮ ǹǲǫǳǮȅ 
18  ǍǦǱǮ ǭǦ ǰǦǸǫǶǫǳǫ 

20  ǒǳǴǩǴǷǸǫǵǫǳǳǴ ǰǦǸǫǶǫǳǫ 
22  ǈǮǦ ǺǫǶǦǸǦ 
24  ǒǦǶǾǶǹǸǮ ǵǴ ǱǫǪǳǮǰǦ 
26  ǗǵǦǷȅǨǦǳǫ ǴǸ ǵǹǰǳǦǸǮǳǮ  
28  ǑǦǨǮǳǮ 

29  ǗǲǫǷǫǳǴ ǰǦǸǫǶǫǳǫ Ǯ ǱǫǪ 
30  ǑǫǪǫǳǴ ǰǦǸǫǶǫǳǫ 
32  ǇǴǹǱǪȀǶǮǳǩ 
34   ǗǱǦǰǱǦǯǳ 
36  ǖǫǽǳǮǰ ǵǴ ǰǦǸǫǶǫǳǫ 
38  ǕȀǶǨǦ ǵǴǲǴǿ 
40  ǊǫǷǫǸ ǭǦǵǴǨǫǪǮ 

 
 
 
 

ǗǸǫǵǫǳǳǴ ǰǦǸǫǶǫǳǫ 

multipitch  climbing  
20  

 
 

 

 
 

 

 

 

ǈǮǦǚǫǶǦǸǦ 
22  

 
 

 

 
 

 

 
 

 
ǗǱǦǰǱǦǯǳ 

34  

 

                                                                ǍǦǱǮ ǭǦ ǰǦǸǫǶǫǳǫ  

                                                                       18  

 

 

 
 

 

 
 

 
 

ǇǴǹǱǪȀǶǮǳǩ 
         2  



 

 

 
 

 

ǑǦǨǮǳǮ 
28  

 
                                                                                                                               ǗǲǫǷǫǳǴ ǰǦǸǫǶǫǳǫ Ǯ ǱǫǪ 

29  

 

 

 
                                                               ǗǵǦǷȅǨǦǳǫ ǴǸ ǵǹǰǳǦǸǮǳǮ 

26  

 

 

 
 

 

 
 

 

 

 

 
ǕȀǶǨǦ ǵǴǲǴǿ 

38  

 
ǒǦǶǾǶǹǸǮ ǵǴ ǱǫǪǳǮǰǦ 

24  
          ǑǫǪǫǳǴ ǰǦǸǫǶǫǳǫ 

30  

 
 

 
                                                                                        ǔǷǳǴǨǳǴ ǴǧǴǶǹǪǨǦǳǫ 

4     
                                                                                        ǕǶǫǪǮ ǪǦ ǭǦǵǴǽǳǫǲ    

6     
                                                        ǔǷǳǴǨǳǮ ǹǲǫǳǮȅ    

10  
 

ǘǦǭǮ ǧǶǴǾǹǶǦ Ƿ ǸǫǻǳǮǽǫǷǰǦ ǮǳǺǴǶǲǦǼǮȅ ǫ 
ǷǫǱǫǰǼǮȅ ǴǸ ǴǷǳǴǨǳǮǸǫ ǭǳǦǳǮȅ Ǯ ǸǫǻǳǮǰǮ ǭǦ 
ǪǫǯǳǴǷǸǮǸǫ ǨȀǨ ǨǫǶǸǮǰǦǱǳǮȅ ǷǨȅǸ. ǓȅǰǴǮ ǴǸ 
ǸǫǻǳǮǰǮǸǫ ǲǴǩǦǸ ǪǦ ǧȀǪǦǸ ǳǦǵǶǦǨǫǳǮ ǵǴ ǶǦǭǱǮǽǫǳ 
ǳǦǽǮǳ Ǯ ǨǮǳǦǩǮ ǭǦǨǮǷǮ ǴǸ ǷǮǸǹǦǼǮȅǸǦ Ǯ ǵǶǦǰǸǮǽǫǷǰǦǸǦ 
ǹǵǴǸǶǫǧǦ. ǎǳǺǴǶǲǦǼǮȅǸǦ Ǯ ǷȀǨǫǸǮǸǫ, ǵǴǷǴǽǫǳǮ Ǩ ǸǦǭǮ 
ǧǶǴǾǹǶǦ, ǳǫ ǭǦǲǫǷǸǨǦǸ ǴǵǮǸǦ ǮǱǮ ǵǴǪǻǴǪȅǿǴǸǴ 
ǴǧǹǽǫǳǮǫ. ǕǴǶǦǪǮ ǸǦǭǮ ǵǶǮǽǮǳǦ ǴǨǱǦǪȅǨǦǳǫǸǴ Ǯ 
ǹǷǨǴȅǨǦǳǫǸǴ ǳǦ ǷȀǴǸǨǫǸǳǮǸǫ ǸǫǻǳǮǰǮ Ǯ ǵǶǮǳǼǮǵǮ ǳǦ 
ǧǫǭǴǵǦǷǳǴǷǸ ǫ ǨǦǾǦ ǴǸǩǴǨǴǶǳǴǷǸ. 

3 



ǗǋǊǆǑǐǎ 

 

 

˛̒ ̎̏̃̎̏ ̏̂̏̑̔̅̃́̎̆ 

 

 
              ˏ˧˓˒˟ˍ 

ǊǮǳǦǲǮǽǳǮ (ǰǦǸǫǶǦǽǳǮ) ǨȀǬǫǸǦ 
ǊǮǳǦǲǮǽǳǮǸǫ ǨȀǬǫǸǦ ǷǦ ǵǶǴǫǰǸǮǶǦǳǮ Ƿ 
ǮǭǨǫǷǸǳǦ ǫǱǦǷǸǮǽǳǴǷǸ, ǭǦ ǪǦ ǦǧǷǴǶǧǮǶǦǸ 
ǫǳǫǶǩǮȅǸǦ ǳǦ ǹǪǦǶǦ ǵǶǮ ǵǦǪǦǳǫ. ǋǪǳǦ ǴǸ 
ǳǦǯ-ǩǴǱǫǲǮǸǫ ǶǦǭǱǮǰǮ ǴǸ ǵǴǱǹǷǸǦǸǮǽǳǮǸǫ 

 

 
ǐǶǦǯ - ultrasonic  

                        ǑǫǳǸǦ ǭǦ ǲǦǶǰǮǶǦǳǫ / ǘǫǶǲǴǸǶǦǳǷǺǫǶǳǦ 

                                                 ǲǦǶǰǮǶǴǨǰǦ 

 
 

 
ǆǶǲǮǶǴǨǰǦ 

EN ǗǸǦǳǪǦǶǸ                           ǔǧǨǮǨǰǦ 

 
 
 
 
 
 
 
 
 
 

ǗȀǶǼǫ-
ǨǮǳǦ 

 
 
 
 
 
 
 
 

 
ǓǮǾǰǦ 

ǨȀǬǫǸǦ ǫ ǹǪȀǱǬǫǳǮǫǸǴ (ǫǱǦǷǸǮǽǳǴǷǸǸǦ), 
ǰǴǫǸǴ ǫ ǲǳǴǩǴ ǵǴ-ǩǴǱȅǲǴ ǵǶǮ ǪǮǳǦǲǮǽǳǮǸǫ ǨȀǬǫǸǦ (ǷǸǦǳǪǦǶǸǳǮȅǸ ǸǫǷǸ ǭǦ ǵǦǪǦǳǫ ǮǭǮǷǰǨǦ 
ǲǦǰǷǮǲǦǱǳǦ ǷǮǱǦ ǳǦ ǹǪǦǶ ǴǸ 12 kN ǭǦ ǪǮǳǦǲǮǽǳǮ ǨȀǬǫǸǦ). ǗǦǲǴ ǨȀǬǫǸǦ Ƿ ǲǦǶǰǮǶǴǨǰǦ EN 892 
ǲǴǩǦǸ ǪǦ Ƿǫ ǮǭǵǴǱǭǨǦǸ ǭǦ ǰǦǸǫǶǫǳǫ! ǎǲǦ 3 ǨǮǪǦ ǨȀǬǫǸǦ ǭǦ ǰǦǸǫǶǫǳǫ ǷǵǴǶǫǪ ǹǵǴǸǶǫǧǦǸǦ: 
 

 

 
ǋǪǮǳǮǽǳǴ ǨȀǬǫ 
ǎǭǵǴǱǭǨǦ Ƿǫ ǭǦ 
ǴǷǮǩǹǶȅǨǦǳǫ Ǩ ǫǪǳǦ 
ǱǮǳǮȅ (ǷǵǴǶǸǳǮ 
ǲǦǶǾǶǹǸǮ, ǭǦǱǮ ǭǦ 
ǰǦǸǫǶǫǳǫ). 

ǕǴǱǴǨǮǳ ǨȀǬǫ 
ǎǭǵǴǱǭǨǦ Ƿǫ ǵǴ ǪǨǴǯǰǮ, Ǩ 
ǪǨǫ ǳǫǭǦǨǮǷǮǲǮ ǴǷǮǩǹǶǴǨǰǮ 
(ǪȅǷǳǦ Ǯ ǱȅǨǦ). ǕǴǪǻǴǪȅǿǴ 
ǭǦ ǦǱǵǮǳǮǭȀǲ, ǱǫǪǫǳǴ 
ǰǦǸǫǶǫǳǫ ǮǱǮ 
ǲǳǴǩǴǷǸǫǵǫǳǳǴ ǰǦǸǫǶǫǳǫ 
(multi -pitch). 

       ǊǨǴǯǳǴ (ǧǱǮǭǳǦǽǳǴ) ǨȀǬǫ 
ǎǭǵǴǱǭǨǦ Ƿǫ Ǩ ǪǨǴǯǰǦ, 
ǨǴǪǫǳǦ ǵǦǶǦǱǫǱǳǴ Ǩ ǫǪǳǦ 
ǱǮǳǮȅ. ǔǧǮǰǳǴǨǫǳǴ Ƿǫ 
ǮǭǵǴǱǭǨǦ, ǰǴǩǦǸǴ ǮǲǦ 
ǶǮǷǰ ǴǸ ǵǦǪǦǳǫ ǳǦ ǷǰǦǱǦ 
ǮǱǮ ǱǫǪ (ǩǴǱȅǲǦ ǷǸǫǳǦ, 
ǦǱǵǮǳǮǭȀǲ, 
ǲǳǴǩǴǷǸǫǵǫǳǳǴ ǰǦǸǫǶǫǳǫ 
/multi -pitch/).

 
 
 

 

ǔǷǮǩǹǶǮǸǫǱǫǳ 
ǶǮǳǩ/ǵǶǮǲǰǦ 
ǥǰǴǷǸ 15 kN 

 
 
 

ǒǴǷǸ ǲǫǬǪǹ 
ǵǶǮǲǰǮǸǫ ǳǦ 
ǰǶǦǰǦǸǦ 

 
 
 
 

 
ǕǶǮǲǰǮ ǭǦ ǰǶǦǰǦǸǦ 
 

ǐǦǸǦ- 
ǶǦǲǦ 

ǕǴǪǱǴǬǰǦ 

 
 
 
 
 

   ǗǮǷǸǫǲǦ ǭǦ 
ǶǫǩǹǱǮǶǦǳǫ 
BMI 

 
 

ǔǷǳǴǨǳǦ ǰǱǦǷǮǺǮǰǦǼǮȅ ǳǦ ǷǫǪǦǱǰǮǸǫ ǭǦ ǰǦǸǫǶǫǳǫ 
ǗǵǴǶǫǪ ǧǶǴȅ ǳǦ ǰǦǸǦǶǦǲǮǸǫ, ǵǴǪǵǱȀǳǰǮǸǫ Ǯ 
ǵǶǫǪǳǦǭǳǦǽǫǳǮǫǸǴ ǶǦǭǩǶǦǳǮǽǦǨǦǲǫ ǷǱǫǪǳǮǸǫ ǰǦǸǫǩǴǶǮǮ: 
ǷǵǴǶǸ ð 1 ǰǦǸǦǶǦǲǦ, ǵǶǴǷǸǦ Ǯ ǱǫǰǦ ǭǦ ǨǦǾǫǸǴ ǲǦǰǷǮǲǦǱǳǴ 
ǵǶǫǪǷǸǦǨȅǳǫ 
ǹǳǮǨǫǶǷǦǱǳǦ ð 3ð4 ǰǦǸǦǶǦǲǮ, ǵǴǭǨǴǱȅǨǦ ǵǶǴǲǫǳǱǮǨǴ 
ǶǫǩǹǱǮǶǦǳǫ ǷǵǴǶǫǪ ǹǵǴǸǶǫǧǦǸǦ 
ǩǴǱȅǲǦ ǷǸǫǳǦ ð 3ð4 ǰǦǸǦǶǦǲǮ, ǲǳǴǩǴ ǹǪǴǧǳǮ Ƿ ǲǳǴǩǴ 
ǮǳǨǫǳǸǦǶǳǮǼǮ 
ǷǰǮ ǸǹǶǮǳǩ ð 1-3 ǰǦǸǦǶǦǲǮ, ǱǫǰǮ, ǵǴǷǸǦǨȅǸ Ƿǫ Ǯ ǷȀǷ ǷǰǮ 
ǴǧǹǨǰǮ ǮǱǮ ǰǴǸǰǮ 
ǰǦǳȂǴǳǮǳǩ ð 3 ǰǦǸǦǶǦǲǮ, ǷȀǷ ǷǵǫǼǮǦǱǫǳ ǷǫǪǦǱǮǿǫǳ ǵǶǴǸǫǰǸǴǶ 

 
 
 
 
 

4 

 

 

ǐǦǰ ǪǦ Ƿǫ ǩǶǮǬǮǲ ǭǦ ǷǧǶǹȅǸǦ? 
ǗȀǿǴ ǰǦǸǴ ǨȀǬǫǸǴ, ǵǶǫǪǵǦǭǨǦǯǸǫ ǷǧǶǹȅǸǦ ǷǮ ǴǸ ǪȀǱǩǴǸǶǦǯǳǦ ǪǮǶǫǰǸǳǦ ǷǱȀǳǽǫǨǦ ǷǨǫǸǱǮǳǦ, 
ǪǮǶǫǰǸǳǮ ǮǭǸǴǽǳǮǼǮ ǳǦ ǸǴǵǱǮǳǦ Ǯ ǰǮǷǫǱǮǳǮ, ǱǹǩǮ Ǯ ǮǭǧǫǱǨǦǿǮ ǷǶǫǪǷǸǨǦ, ǰǴǮǸǴ ǹǨǶǫǬǪǦǸ 
ǷǮǳǸǫǸǮǽǳǮǸǫ ǨǱǦǰǳǦ. ǆǰǴ ǷǫǪǦǱǰǦǸǦ ǨǮ ǫ ǭǦǲȀǶǷǫǳǦ, ǮǭǲǮǯǸǫ ȅ ǳǦ ǶȀǰǦ ǷȀǷ ǷǸǹǪǫǳǦ ǨǴǪǦ Ǯ 
ǷǦǵǹǳǫǳ ǶǦǭǸǨǴǶ. ǗǹǾǮ Ƿǫ ǳǦ ǸȀǲǳǴ ǵǶǮ ǸǫǲǵǫǶǦǸǹǶǦ Ǵǰ. 22ÁC. ǕǶǴǨǫǶȅǨǦǯǸǫ ǶǫǪǴǨǳǴ ǰǴǱǦǳǦ ǷǮ, 
ǭǦ ǪǦ Ƿǫ ǹǨǫǶǮǸǫ, ǽǫ ǾǫǨǴǨǫǸǫ ǳǫ ǷǦ ǵǶǴǰȀǷǦǳǮ Ǯ ǽǫ ǷǸǴǲǦǳǫǳǮǸǫ ǽǦǷǸǮ Ǯ ǰǦǸǦǶǦǲǮ ǳǫ ǷǦ 
ǵǴǨǶǫǪǫǳǮ Ǯ ǳǦǵȀǱǳǴ ǺǹǳǰǼǮǴǳǦǱǳǮ. 



 
 
 
 
 
 
 
 
 
 
 
 
 

ǴǷǳǴǨǳǦ ǴǷ     

 
 
 
 
 
 
 

ǳǴǷ 

 

 
ǴǸǨǴǶ  

 

ǲǹǺǦ 

B ǔǷǳǴǨǳǦǸǦ ǰǱǦǷǮǺǮǰǦǼǮȅ ǳǦ 
ǰǦǶǦǧǮǳǫǶǮǸǫ ǷȀǩǱǦǷǳǴ EN12275:98 ǫ 
ǵǴ ǸȅǻǳǦǸǦ ǰǴǳǷǸǶǹǰǼǮȅ Ǯ ǮǭǮǷǰǨǦǳǮȅ 
ǭǦ ǭǪǶǦǨǮǳǦ ǵǶǮ ǶǦǭǱǮǽǫǳ ǳǦǽǮǳ ǳǦ 
ǮǭǵǴǱǭǨǦǳǫ. ǈ ǶǫǦǱǳǮ ǹǷǱǴǨǮȅ ǳǮǫ 
ǮǭǧǮǶǦǲǫ ǰǦǶǦǧǮǳǫǶ ǷǵǴǶǫǪ ǼǫǱǸǦ ǳǦ 
ǮǭǵǴǱǭǨǦǳǫ, ǲǦǸǫǶǮǦǱǦ Ǯ ǨǮǪǦ ǳǦ 
ǭǦǰǱȄǽǨǦǿǮȅ ǲǫǻǦǳǮǭȀǲ: 

 

 

 

ǘǎǕ ăBò ð ǔǗǓǔǈǋǓ 
ǙǳǮǨǫǶǷǦǱǫǳ ǰǦǶǦǧǮǳǫǶ Ǩ ǶǦǭǱǮǽǳǮ ǺǴǶǲǮ Ǯ ǶǦǭǲǫǶǮ ǭǦ 
ǮǭǵǴǱǭǨǦǳǫ Ǩ ǴǷǮǩǹǶǮǸǫǱǳǦǸǦ ǷǮǷǸǫǲǦ. 
ǘǎǕ òHó ð HMS 
ǐǦǶǦǧǮǳǫǶ Ƿ ǰǶǹǾǴǨǮǪǳǦ ǺǴǶǲǦ, ǮǭǵǴǱǭǨǦǳ ǵǶǫǪǮǲǳǴ ǭǦ 
ǪǮǳǦǲǮǽǳǴ ǴǷǮǩǹǶȅǨǦǳǫ ǽǶǫǭ ǵǶǮǰǦǽǨǦǳǫ. ǍǦ ǪǴǵȀǱǳǮǸǫǱǳǦ 
ǷǮǩǹǶǳǴǷǸ ǫ ǷǳǦǧǪǫǳ Ƿ ǨǮǳǸǴǨ ǮǱǮ ǦǨǸǴǲǦǸǮǽǫǳ ǭǦǰǱȄǽǨǦǿ 
ǲǫǻǦǳǮǭȀǲ. 
ǘǎǕ òKó ð (ǈǮǦ ǚǫǶǦǸǦ) Ǎǆ ǔǇǋǍǔǕǆǗǋǓǎ ǒǆǖǞǖǙǘǎ 
ǐǦǶǦǧǮǳǫǶ Ƿ ǦǨǸǴǲǦǸǮǽǫǳǴ ǭǦǰǱȄǽǨǦǿ ǲǫǻǦǳǮǭȀǲ, ǮǭǵǴǱǭǨǦǳ 
ǵǶǫǪǮǲǳǴ ǭǦ ǷǦǲǴǴǷǮǩǹǶǴǨǰǦ ǵǴ ǴǧǫǭǴǵǦǷǫǳǮ ǲǦǶǾǶǹǸǮ 
ǘǎǕ òDó ð (ǳǦǷǴǽǫǳ) ǷȀǷ ǍǆǐǑǤǝǋǓǆ ǕǔǍǎǜǎǥ Ǔǆ 
ǈǠǌǋǘǔ 
ǚǴǶǲǦǸǦ ǳǦ ǰǦǶǦǧǮǳǫǶǦ ǵǶǫǪǴǸǨǶǦǸȅǨǦ ǴǵǦǷǳǴ ǷǸǶǦǳǮǽǳǴ 
ǳǦǸǴǨǦǶǨǦǳǫ ǳǦ ǰǦǶǦǧǮǳǫǶǦ. ǕǶǴǫǰǸǮǶǦǳ ǮǭǰǱȄǽǮǸǫǱǳǴ 
ǭǦ ǷǨȀǶǭǨǦǳǫ ǰȀǲ ǫǰǷǵǶǫǷ Ƿ EN566. 
ǘǎǕ òXó -  ǔǈǆǑ 
ǕǶǫǪǳǦǭǳǦǽǫǳ ǭǦ ǨǶȀǭǰǦ Ƿ ǰǦǽǨǦǿǮǸǫ Ƿǫ, ǷǵǹǷǰǦǿǮǸǫ Ƿǫ, ǲǦǰǦǶǮǸǫ  
Ǯ ǭǦ ǷǵǦǷǮǸǫǱǳǮ ǸǫǻǳǮǰǮ. Ǔǫ ǫ ǵǶǴǫǰǸǮǶǦǳǴ ǭǦ ǴǷǮǩǹǶȅǨǦǳǫ ǽǶǫǭ  
ǨȀǭǫǱ "ǷǸǫǶǲǫ". 
ǘǎǕ òQó - (ǒǦǯǴǳ) ǐǆǖǆǇǎǓǋǖ Ǘ ǈǎǓǘǔǈǔ ǍǆǐǑǤǝǈǆǓǋ 
ǐǦǶǦǧǮǳǫǶȀǸ Ƿǫ ǭǦǸǨǦǶȅ ǽǶǫǭ ǭǦǨǮǳǸǨǦǳǫ ǳǦ ǲǹǺǦ, ǰǴȅǸǴ 
ǫ ǳǴǷǫǿǦǸǦ ǽǦǷǸ ǳǦ ǰǦǶǦǧǮǳǫǶǦ. ǐǦǶǦǧǮǳǫǶ, 
ǵǶǫǪǳǦǭǳǦǽǫǳ ǭǦ ǵǴǷǸǴȅǳǳǮ ǨǶȀǭǰǮ, ǳǦǵǶ. ǷǨȀǶǭǨǦǳǫ ǳǦ 
ǱǮǳǮȅ ǳǦ ǴǷǮǩǹǶǮǸǫǱǳǦ ǵǱǴǿǦǪǰǦ, ǵǶǮǲǰǮ ǭǦ ǭǦǱǮ ǭǦ 
ǰǦǸǫǶǫǳǫ Ǯ ǪǶ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
                      ǕǱǦǷǸǮǳǮ 

ǵǶǴǸǮǨ 
Ƿǳȅǩ 

 
 
 
        ǟǮǵǰǦ ǭǦ       
        ǶǫǩǹǱǮǶǦǳǫ  
        ǳǦ ǶǦǭǲǫǶǦ 

ǑǴǷǸ ǭǦ ǧȀǶǭǴ ǭǦǰǴǵǽǦǨǦǳǫ 
 
 
 
 

 
 ǐǦǸǦǶǦǲǦ 

 
 

ǜǫǳǸǶǦǱǳǦ ǾǮǳǦ 

4ǸǦ ǪǨǴǯǰǦ ǭȀǧǮ 

ǐǴǸǰǮǸǫ ǴǧǮǰǳǴǨǫǳǴ Ƿǫ 
ǰǱǦǷǮǺǮǼǮǶǦǸ ǷǵǴǶǫǪ 
ǧǶǴȅ ǳǦ ǭȀǧǮǸǫ Ǯ ǸǮǵǦ ǳǦ 
ǨǶȀǭǨǦǳǫ ǰǦǸǴ: 

 
ǘǹǶǮǷǸǮǽǫǷǰǮ 
8ð12 ǭȀǧǦ, ǵǱǴǷǰǮ 
ǻǴǶǮǭǴǳǸǦǱǳǮ ǵǶǫǪǳǮ ǭȀǧǮ, 
ǮǭǵǴǱǭǨǦǳǮ ǴǧǮǰǳǴǨǫǳǴ ǭǦ 
ǦǱǵǮǳǮǭȀǲ, Ǹ.ǫ. ǻǴǪǫǳǫ ǵǴ 
ǱǫǪǳǮǼǮ, ǺǮǶǳǴǨǦǳǮ ǵǴǱǫǸǦ 
Ǯ ǵǴ-ǲǦǱǰǴ ǷǸǶȀǲǳǮ 
ǷǰǱǴǳǴǨǫ.  

 
ǘǫǻǳǮǽǳǮ 

ǗǮǷǸǫǲǮ ǭǦ ǵǴǷǸǦǨȅǳǫ Ǯ ǰǱǦǷ ǴǧǹǨǰǮ: 

ǐǱǦǷ B ǐǱǦǷ B/C ǐǱǦǷ D 
 

   
 

   
 

   
ǐǱǦǷǮǽǫǷǰǮ ǕǴǱǹ-ǦǨǸǴǲǦǸ  ǆǨǸǴǲǦǸ  

              ǒǴǪǹǱǳǴ  
              ǭǦǰǦǱǫǳǮ 
             ǷǸǴǲǦǳǫǳǮ  
             ǵǶǫǪǳǮ 
             ǭȀǧǮ 

   2ǰǦ ǪǨǴǯǰǦ ǭȀǧǮ 12 ǭȀǧǦ, ǨǫǶǸǮǰǦǱǳǮ (ǴǷǳǴǨǳǴ ǷǲǫǳȅǫǲǮ) ǵǶǫǪǳǮ ǭȀǧǮ, ǭǦ ǰǱǦǷǮǽǫǷǰǮ Ǯ 
ǨǭǮǷǰǦǸǫǱǫǳ ǦǱǵǮǳǮǭȀǲ, ǭǦ ǰǦǸǫǶǫǳǫ ǵǴ ǸǨȀǶǪ ǱǫǪ, ǷǸǶȀǲǳǮ ǷǰǱǴǳǴǨǫ, 
ǱǫǪǫǳǮ ǪǫǶǫǸǦ, ǲǮǰǷǴǨǫ Ƿ ǳǦǯ-ǨǮǷǴǰǦ ǸǶǹǪǳǴǷǸ Ǯ ǰǦǸǫǶǫǳǫ ǳǦ ǭǦǲǶȀǭǳǦǱǮ 
ǨǴǪǴǵǦǪǮ, ǰȀǪǫǸǴ ǵǶǫǪǳǮǸǫ ǭȀǧǮ Ƿǫ ǮǭǵǴǱǭǨǦǸ ǾǮǶǴǰǴ. 

  5 

ǈǮǳǸǴǨǦ ǲǹǺǦ 

ǊǨǹǦǰǸǴǨ ǦǨǸǴǲǦǸǮǽǫǳ 

ǘǶǮǦǰǸǴǨ ǦǨǸǴǲǦǸǮǽǫǳ 

   ǐǔǘǐǎ 

ǐǦǰ ǪǦ Ƿǫ ǩǶǮǬǮǲ ǭǦ ǮǳǨǫǳǸǦǶǦ Ǯ ǪǶǹǩǴ ǲǫǸǦǱǳǴ ǴǧǴǶǹǪǨǦǳǫ ǭǦ ǰǦǸǫǶǫǳǫ? 
ǈǮǳǦǩǮ ǮǲǦǯǸǫ ǵǶǫǪǨǮǪ, ǽǫ ǲǫǸǦǱǳǮǸǫ ǽǦǷǸǮ ǳǦ ǴǧǴǶǹǪǨǦǳǫǸǴ ǷǦ ǵǴǪǱǴǬǫǳǮ ǳǦ ǰǴǶǴǭǮȅ, ǭǦǸǴǨǦ ǩǮ ǴǷǸǦǨǫǸǫ 
ǪǦ ǮǭǷȀǻǳǦǸ ǳǦǵȀǱǳǴ ǷǱǫǪ ǹǵǴǸǶǫǧǦ. ǝǦǷǸǮǸǫ ǴǸ ǸǫǰǷǸǮǱ Ƿǫ ǵǴǨǶǫǬǪǦǸ ǴǸ ǨǱǦǩǦ, Ǩ ǰǴȅǸǴ ǲǴǬǫ ǪǦ Ƿǫ ǵǴȅǨǮ 
ǲǹǻȀǱ. 

ǐǆǖǆǇǎǓǋǖǎ 

ǰǱȄǽǦǱǰǦ 

ǸȅǱǴ ǳǦ  
ǰǦǶǦǧǮǳǫǶǦ 
  

   ǑǋǊǔǐǔǕǎ 

ǩǱǦǨǦ ǽǹǰ ǮǱǮ ǱǴǵǦǸǰǦ 

ǑǫǪǴǰǴǵǮǸǫ Ƿǫ ǰǱǦǷǮǺǮǼǮǶǦǸ ǷȀǩǱǦǷǳǴ EN 
13089 . 

ǴǸǨǴǶ ǭǦ ǰǦǶǦǧǮǳǫǶ Ǩ ǩǱǦǨǦǸǦ 
B TǮǵ 1:  ǑǫǪǴǰǴǵ ǭǦ Ƿǳȅǩ Ǯ ǱǫǪ 

   ǨǦǱ/ǪǶȀǬǰǦ 

ǕǶǫǪǮ ǰǱǦǷ B. ǗǫǩǦ ǳǫ ǫ ǳǫǴǧǻǴǪǮǲǴ 
ǪǦ Ƿǫ ǲǦǶǰǮǶǦǸ. ǘǴǨǦ ǨǰǱȄǽǨǦ 
ǵǴǨǫǽǫǸǴ ǰǱǦǷǮǽǫǷǰǮ "ǸǹǶǮǷǸǮǽǫǷǰǮ" 
ǱǫǪǴǰǴǵǮ. 

Ƿǲǫǳȅǫǲ 
ǰǱȄǳ 

Ƿǲǫǳȅǫǲ 
ǵǶǴǸǫǰǸǴǶ ǭǦ 
ǶȀǰǦ, ǭǦ ǵǴ-
ǪǴǧǶǴ 
ǷǼǫǵǱǫǳǮǫ 

ǪǶȀǬǰǦ 

T ǘǮǵ 2: ǑǫǪǫǳǦ ǶȀǰǦ ǭǦ Ƿǳȅǩ, ǱǫǪ Ǯ ǊǶǦǯ-
ǸǹǱǮǳǩ (dry - tooling ).  
ǑǫǪǫǳǦǸǦ ǶȀǰǦ ǮǱǮ ǳǫǯǳǮǸǫ ǷǲǫǳȅǫǲǮ 
ǽǦǷǸǮ (ǰǱȄǳǴǨǫ) ǷǦ ǲǦǶǰǮǶǦǳǮ Ƿ ǧǹǰǨǦǸǦ 
ǘ Ǩ ǰǶȀǩ. ǘǴǨǦ ǨǰǱȄǽǨǦ ǵǴǨǫǽǫǸǴ 
ǸǫǻǳǮǽǳǮ ǱǫǪǴǰǴǵǮ ǷȀǷ ǷǲǫǳȅǫǲǮ 
ǰǱȄǳǴǨǫ, ǳǫǭǦǨǮǷǮǲǴ ǪǦǱǮ ǷǦ 
ǵǴǪǻǴǪȅǿǮ ǷǦǲǴ ǭǦ ǱǫǪ ǮǱǮ ǷǦ 
ǷǵǫǼǮǦǱǳǮ ǭǦ ǊǶǦǯ-ǸǹǱǮǳǩ - ǰǦǸǫǶǫǳǫ 
ǷȀǷ ǷǫǽǮǨǦ Ǯ ǰǴǸǰǮ ǵǴ ǷǰǦǱǦ). 

ǐǔǘǐǎ 



          ǕǖǋǊǎ Ǌǆ ǍǆǕǔǝǓǋǒ 

 

ǈǠǍǑǎ 

 

ǆǓǐǋǖǎǖǆǟǎ ǈǠǍǑǎ 

 

ǐǴǩǦǸǴ ǵǶǦǨǮǸǫ ǰǦǰǨǮǸǴ Ǯ ǪǦ ǧǮǱǴ 
ǨȀǭǱǮ, ǮǲǦǯǸǫ ǵǶǫǪǨǮǪ, ǽǫ ǨǷǫǰǮ 
ǨȀǭǫǱ ǳǦǲǦǱȅǨǦ ǭǪǶǦǨǮǳǦǸǦ ǳǦ 
ǨȀǬǫǸǴ Ǩ ǭǦǨǮǷǮǲǴǷǸ ǴǸ ǳǫǩǴǨǮȅ ǨǮǪ Ǯ 
ǰǴǳǷǸǶǹǰǼǮȅ. 

         ǈȀǭǫǱ ǴǷǲǮǼǦ: 

ǎǧ ǸǩȁǷǮǩǧǴǬ Ǵǧ ǫǩǬ ǩȁǭǬǹǧ ǵǹ 
ǬǫǯǴ ǯ ǸȁȀǯ ǹǯǶ ǯ Ǹ ǬǫǴǧǱȁǩ 
ǫǯǧǳǬǹȁǷ; 

 

ǈȀǭǫǱ ǷǸǶǫǲǫ:  
ǈȀǭǲǴǬǳǴ ǫ ǪǦ Ƿǫ ǨȀǶǬǫ 
ǷǦǲǴ Ƿ ǫǪǳǦ ǶȀǰǦ. 

 

ǲǬǸǴǵ ǸǬ ǷǧǮǩȁǷǮǩǧ ǸǲǬǫ 
ǴǧǹǵǩǧǷǩǧǴǬ. ǖǵǷǧǫǯ 
ǼǧǷǧǱǹǬǷǧ Ǵǧ ǹǵǮǯ ǩȁǮǬǲ Ǭ 
ǩǧǭǴǵ ǫǧ ǸǬ ǩȁǷǭǬ ǱǵǴǹǷǵǲǬǴ 
ǩȁǮǬǲ, ǩǯǭǹǬ ǫǩǵǰǴǯȆ 
ǹȁǱǧǾǬǸǱǯ ǩȁǮǬǲ 

 
 
 
 
 
 
 
 
 
 
 
 
                               
                              ǕǶǮǵǱȀǭǨǦǿ ǨȀǭǫǱ 

ǎǭǵǴǱǭǨǦ Ƿǫ ǭǦ ǺǮǰǷǮǶǦǳǫ ǳǦ ǱǫǳǸǦ 
ǮǱǮ ǵǴǲǴǿǳǴ ǨȀǬǫ ǨȀǶǻǹ ǰǱǮǳǴǨǫ Ǯ 
ǪǶ. ǒǴǬǫ ǪǦ Ƿǫ ǭǦǨȀǶǬǫ ǵǴ-ǧǱǮǭǴ ǪǴ 
ǷǰǦǱǦǸǦ, ǴǸǰǴǱǰǴǸǴ ǷǸǶǫǲǫ..  

 
 

 
ǘǩȁǷǮǩǧǴǬ Ǵǧ 
ǱǷǧǯȀǧǹǧ Ǵǧ 
ǩȁǭǬǴ ǱǵǴǹǺǷ 

 
 
 
 
 
 
 
 
 
 
 

ǐǴǸǨǫǳ ǨȀǭǫǱ  
ǕǵǴǪǻǴǪȅǿ ǭǦ 
ǭǦǰǶǫǵǨǦǳǫ ǳǦ 
ǱǫǳǸǦ ǮǱǮ ǨȀǬǫ 
ǴǰǴǱǴ ǰǱǮǳ, 
ǱǫǪǫǳǮ ǼǫǨǮ, 
ǱǫǪǴǰǴǵǮ Ǯ Ǹ.ǳ. 

 

 
 
 
 

 
ʇʦʨʘʜʠ ʝʩʪʝʩʪʚʦʪʦ ʥʘ 
ʪʦʟʠ ʚʲʟʝʣ ʝ ʪʨʷʙʚʘ ʜʘ 
ʦʩʪʘʚʠʪʝ ʥʘʡ-ʤʘʣʢʦ 10 
ʩʤ ʜʲʣʞʠʥʘ ʥʘ ʚʲʞʝʪʦ ʚ 
ʢʨʘʷ ʠʣʠ ʪʨʷʙʚʘ ʜʘ 
ʟʘʚʲʨʞʝʪʝ ʨʝʟʝʨʚʝʥ 
ʚʲʟʝʣ, ʧʨʠʤ. ʜʚʦʝʥ 
ʪʲʢʘʯʝʩʢʠ ʚʲʟʝʣ 

 
 
 
 
 
 
 
 
 
 
 
                   ǔǎǉǙǖǎǘǋǑǓǎ 
                         ǈǠǍǑǎ 

               ǊǨǴǫǳ ǇǹǱǮǳ 
ǎǭǵǴǱǭǨǦ Ƿǫ ǭǦ ǷȀǭǪǦǨǦǳǫ ǳǦ ǪǨǫ ǺǮǰǷǮǶǦǳǮ 
ǵǶǮǲǰǮ Ǩ ǰǶǦȅ ǳǦ ǨȀǬǫǸǴ ǮǱǮ ǭǦ ǳǦǵǶǦǨǦǸǦ ǳǦ 
ǹǷǱǴǨǫǳ ǨȀǬǫǳ ǰǴǱǦǳ. 

 
 
 

ǆǱǵǮǯǷǰǦ ǕǫǵǫǶǹǪǦ 
ǎǭǵǴǱǭǨǦ Ƿǫ ǭǦ 
ǦǳǰǫǶǮǶǦǳǫ ǴǸ ǴǸǪǫǱǳǮ 
ǸǴǽǰǮ, ǨǭǦǮǲǳǴ 
ǦǳǰǫǶǮǶǦǳǫ, ǨǶȀǭǨǦǳǫ 
ǳǦ ǱǫǪǳǮǰ. ǓǮǰǴǩǦ ǳǫ 
ǨǶȀǭǨǦǯǸǫ Ǩ ǰǶǦȅ ǳǦ 
ǨȀǬǫǸǴ. 

 
 

                        ǕǶǴǸǶǮǨǦǿ (ǵǴǱǹǷǸǶǫǲǫ) 
ǈȀǭǫǱ, ǮǭǵǴǱǭǨǦǳ ǭǦ ǴǷǮǩǹǶȅǨǦǳǫ Ƿ HMS 
ǰǦǶǦǧǮǳǫǶ. ǈȀǭǫǱȀǸ ǳǫ ǺǮǰǷǮǶǦ ǨȀǬǫǸǴ, 
ǸǶǮǫǳǫǸǴ ǷǦǲǴ ǷǵǮǶǦ ǵǱȀǭǩǦǳǫǸǴ ǳǦ ǨȀǬǫǸǴ. 
ǈǶȀǭǨǦ Ƿǫ ǱǫǷǳǴ ǪǴǶǮ Ƿ ǫǪǳǦ ǶȀǰǦ ǮǱǮ Ƿ 
ǶȀǰǦǨǮǼǮ. ǝǦǷǸǸǦ ǴǸ ǨȀǬǫǸǴ, ǰǴȅǸǴ ǴǸǮǨǦ 
ǰȀǲ ǴǷǮǩǹǶȅǨǦǿǮȅ, ǳǫ ǸǶȅǧǨǦ ǪǦ ǲǮǳǦǨǦ 
ǵǶǫǭ ǰǱȄǽǦǱǰǦǸǦ ǳǦ ǰǦǶǦǧǮǳǫǶǦ! 

 
 
 

ǊǮǦǲǦǳǸǫǳ ǨȀǭǫǱ 
ǕǴǪǻǴǪȅǿ ǭǦ 
ǴǷǮǩǹǶǮǸǫǱǳǮ ǸǴǽǰǮ 
ǨȀǶǻǹ ǽǫǾǰǮ Ǯ 
ǷǦǰǷǴǳǷǰǮ ǵȅǷȀǽǳǮǼǮ. 

                    
                   

                 ǈǠǍǋǑ Ǎǆ ǐǆǘǋǖǋǓǋ Ǖǔ ǕǥǗǠǝǓǎǐ 

 

6 

min.10 cm 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ǐǴǩǦǸǴ Ƿǫ ǰǦǸǫǶǮǸǫ, 
ǵǶǫǵǴǶȀǽǮǸǫǱǳǴ ǫ ǪǦ ǳǴǷǮǸǫ 
ǰǴǲǵǱǫǰǸ ǵǴǲǴǿǳǮ ǨȀǬǫǸǦ ǭǦ 
ǨȀǭǱǮ ǕǶǹǷǮǰ Ƿ ǪǮǦǲǫǸȀǶ 5ð6 
ǲǲ ǷȀǷ ǷǱǫǪǳǮǸǫ ǪȀǱǬǮǳǮ: 
1,5 ǲ, 3 ǲ Ǯ 5 ǲ. 

 
 

 
ǗǈǠǖǍǈǆǟǎ ǈǠǍǑǎ 

 
 
 

 
 
ǘȀǰǦǽǫǷǰǮ ǨȀǭǫǱ 
ǗǨȀǶǭǨǦ ǪǴǧǶǫ ǪǨǫ  
ǨȀǬǫǸǦ. ǑǫǷǳǴ Ƿǫ ǨǶȀǭǨǦ Ǯ 
ǶǦǭǨȀǶǭǨǦ. 

 
 

ǊǨǴǫǳ ǸȀǰǦǽǫǷǰǮ ǨȀǭǫǱ 
ǎǪǫǦǱǫǳ ǭǦ ǷǨȀǶǭǨǦǳǫ ǳǦ 
ǪǨǫ ǨȀǬǫǸǦ ǮǱǮ ǷǦǵǦǳǮ ǴǸ 
ǶǦǭǱǮǽǫǳ ǸǮǵ ǮǱǮ ǪǮǦǲǫǸȀǶ. 

 
 

 
ǈǴǪǦǽǫǷǰǮ Ƿ ǴǧǶǦǸǳǴ 
ǵǱǫǸǫǳǫ ǎǭǵǴǱǭǨǦ Ƿǫ ǭǦ 
ǷǨȀǶǭǨǦǳǫ ǳǦ ǪǨǫ ǨȀǬǫǸǦ 
ǮǱǮ ǷǦǵǦǳǮ. ǑǫǷǫǳ ǭǦ 
ǨǶȀǭǨǦǳǫ. ǕǶǮ ǳǦǸǴǨǦǶǨǦǳǫ 
Ƿǫ ǶǦǭǨȀǶǭǨǦ ǸǶǹǪǳǴ.

 
 
 
 
 

ǈǴǪǦǽǫǷǰǮ ǨȀǭǫǱ 

ǘǴǨǦ ǫ ǵǶǴǷǸ ǨȀǭǫǱ Ǯ ǲǴǬǫ ǪǦ Ƿǫ ǳǦǵǶǦǨǮ 
ǷǦǲǴ Ƿ ǫǪǳǦ ǶȀǰǦ, ǪǴǶǮ Ǯ Ƿ ǶȀǰǦǨǮǼǮ. ǓǦǯ-
ǪǴǧǶǮȅǸ ǨȀǭǫǱ ǭǦ ǷǨȀǶǭǨǦǳǫ ǳǦ ǪǨǫ ǨȀǬǫǸǦ 
ǭǦ ǶǦǵǫǱ. ǕǶǮ ǪȀǶǵǦǳǫ ǳǦ ǨȀǬǫǸǦ, ǵǱǴǷǰǦǸǦ 
ǷǸǶǦǳǦ ǳǦ ǨȀǭǫǱǦ Ƿǫ ǵǱȀǭǩǦ ǵǴ ǵǴǨȀǶǻǳǴǷǸǸǦ 
Ǯ ǭǳǦǽǮǸǫǱǳǴ ǳǦǲǦǱȅǨǦ ǨȀǭǲǴǬǳǴǷǸǸǦ ǴǸ 
ǭǦǰǱǮǳǨǦǳǫ. Ǔǫ ǮǭǵǴǱǭǨǦǯǸǫ ǸǴǭǮ ǨȀǭǫǱ Ƿ 
ǨȀǬǫǸǦ Ƿ ǶǦǭǱǮǽǫǳ ǪǮǦǲǫǸȀǶ!  

 
 

                                                                                                                                          6       

                                                                                                              ǈȀǭǫǱ ǭǦ 
                                                                                                              ǨǶǦǸǴǨǶȀǭǰǦ 

Ǔǫ Ƿǫ ǮǭǵǴǱǭǨǦ 
ǵǴ ǨǶǫǲǫ ǳǦ 
ǰǦǸǫǶǫǳǫ, ǳǴ 
ǨǷǫǰǮ ǦǱǵǮǳǮǷǸ 
ǸǶȅǧǨǦ ǪǦ ǩǴ 
ǭǳǦǫ...

 

Ǉǫǭ ǵǶǦǨǮǱǳǴ ǶǦǭǧǮǶǦǳǫ ǳǦ 
ǸǫǻǳǮǰǮǸǫ ǭǦ ǵǱǫǸǫǳǫ ǳǦ ǨȀǭǱǮ 
Ǯ ǸȅǻǳǴǸǴ ǵǶǦǰǸǮǽǫǷǰǴ 
ǴǨǱǦǪȅǨǦǳǫ, ǮǭǵǴǱǭǨǦǳǫǸǴ ǳǦ 
ǨȀǭǱǮ ǫ ǴǵǦǷǳǴ Ǯ ǲǴǬǫ ǪǦ 
ǪǴǨǫǪǫ ǪǴ ǷǫǶǮǴǭǳǮ  
ǮǳǼǮǪǫǳǸǮ ǮǱǮ ǷǲȀǶǸ!

 

7 

 

 
  ǕǖǋǊǎ Ǌǆ ǍǆǕǔǝǓǋǒ 

min. 3x 
ǈȀǭǫǱ ǕǶǹǷǮǰ 
ǕǶǴǷǸ Ǯ ǳǦǯ-ǱǫǷǳǮȅǸ 
ǵǶǴǸǶǮǨǦǿ ǨȀǭǫǱ. ǖǦǧǴǸǮ 
Ǯ Ǩ ǪǨǫǸǫ ǵǴǷǴǰǮ. 
ǔǧǮǰǳǴǨǫǳǴ Ƿǫ ǵǶǦǨǮ ǴǸ 
ǵǴǲǴǿǳǴ ǨȀǬǫ Ƿ ǪǮǦǲǫǸȀǶ 
5-6 mm. ǈȀǭǲǴǬǳǴ ǫ ǪǦ Ƿǫ 
ǳǦǵǶǦǨǮ ǷǦǲǴ Ƿ ǫǪǳǦ ǶȀǰǦ. 
 

 
ǚǶǫǳǷǰǮ ǕǶǹǷǮǰ  
ǑǫǷǳǦ ǲǦǳǮǵǹǱǦǼǮȅ 
ǒǴǬǫ ǪǦ Ƿǫ 
ǳǦǵǶǦǨǮ ǷǦǲǴ Ƿ 
ǫǪǳǦ ǶȀǰǦ, 
ǵǴǪǻǴǪȅǿ Ǯ ǭǦ 
ǵǱǴǷǰǮ ǱǫǳǸǮ.  

ǈǠǍǋǑ ǕǖǙǗǎǐ 

ǈȀǭǫǱ ǒǦǾǦǶǪ  
ǖǦǧǴǸǮ ǲǳǴǩǴ ǪǴǧǶǫ, ǵǴǪǻǴǪȅǿ 
Ǯ ǭǦ ǵǱǴǷǰǮ ǱǫǳǸǮ, ǨȀǭǲǴǬǳǴ ǫ 
ǪǦ Ƿǫ ǳǦǵǶǦǨǮ Ǯ ǴǸ ǷǦǵǦǳǮ Ƿ 
ǵǴ-ǪǫǧǫǱ ǪǮǦǲǫǸȀǶ (ǪǴ 9 ǲǲ). 

 



 
 
 
 
 
 

 

 
ǕǶǴǲǹǾǫǸǫ    

                  ǕǶǫǵǴǶȀǽǨǦ Ƿǫ ǨǶȀǭǨǦǳǫ ǰȀǲ 
                  ǷǫǪǦǱǰǦǸǦ Ƿ ǨȀǭǫǱ ǴǷǲǮǼǦ. ǈȀǭǫǱȀǸ 
                  ǴǷǲǮǼǦ ǫ ǱǫǷǳǴ ǶǦǭǵǴǭǳǦǨǦǫǲ Ǯ  
                  ǲǴǬǫ ǱǫǷǳǴ ǪǦ Ƿǫ ǵǶǴǨǫǶǮ ǨǮǭǹǦǱǳǴ. 

ǈǶȀǭǨǦǳǫ ǳǦ ǴǷǮǩǹǶǮǸǫǱǳǦ 
ǵǶǮǲǰǦ. ǔǷǮǩǹǶǮǸǫǱǳǦǸǦ 
ǵǶǮǲǰǦ ǮǲǦ ǪǴǷǸǦǸȀǽǳǴ 
ǭǪǶǦǨǮǳǦ ǭǦ ǨǶȀǭǨǦǳǫ, ǳǴ 
ǨǶȀǭǨǦǳǫǸǴ ǫ ǶǦǭǶǫǾǫǳǴ 
ǷǦǲǴ ǦǰǴ ǫ ǵǶǫǵǴǶȀǽǦǳǴ ǴǸ 
ǵǶǴǮǭǨǴǪǮǸǫǱȅ. ǘǴǨǦ ǱǫǷǳǴ 
ǲǴǬǫǲ ǪǦ ǳǦǲǫǶǮǲ Ǩ 
ǮǳǷǸǶǹǰǼǮǮǸǫ ǭǦ ǹǵǴǸǶǫǧǦ. 

ǍǦǰǱȄǽǨǦǳǫ ǳǦ 
ǰǦǸǦǶǦǲǦ                           
ǓǫǴǧǻǴǪǮǲǴ ǫ ǪǦ 
ǵǴǷǸǦǨǮǸǫ ǱǫǳǸǦǸǦ 
ǵǶǫǭ ǰǦǸǦǶǦǲǦǸǦ ǭǦǪ 
ǲǦǶǰǮǶǴǨǰǦǸǦ ǳǦ 
ǱǫǳǸǦǸǦ 

 

 

 

 

 
 

 
 

 
ǈǶȀǭǨǦǳǫ ǳǦ 
ǵǶǮǲǰǦǸǦ ǭǦ 
ǴǷǮǩǹǶȅǨǦǳǫ 

 
ǕǶǫǵǴǶȀǽǨǦ Ƿǫ ǨǶȀǭǨǦǳǫ ǰȀǲ 
ǰǴǲǧǮǳǦǼǮȅ ǴǸ ǷǫǪǦǱǰǦ Ǯ ǩȀǶǪǫǳ ǰǴǱǦǳ 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
òǆǱǵǮǯǷǰǮ ǷǸǮǱó Ƿ ǪǴǵȀǱǳǮǸǫǱǳǦ 
ǱǫǳǸǦ, ǭǪǶǦǨǮǳǦǸǦ ǳǦ ǱǫǳǸǦǸǦ ǸǶȅǧǨǦ 
ǪǦ ǧȀǪǫ ǲǮǳ. 15 kN! 

8 

Rock&Lock  
ǭǦǰǱȄǽǨǦǳǫ ǳǦ 
ǰǦǸǦǶǦǲǦ 

ǓǦǵǶǦǨǫǸǫ ǵǶǮǲǰǦǸǦ Ǯ 
ȅ ǵǶǴǰǦǶǦǯǸǫ ǵǶǫǭ 
ǶǦǲǰǦǸǦ ǳǦ ǰǦǸǦǶǦǲǦǸǦ. 

ǍǦǰǦǽǫǸǫ ǵǶǮǲǰǦǸǦ 
ǳǦ ǳǦǵǶǫǽǳǮȅ ǭȀǧ. 

ǍǦǸǫǩǳǫǸǫ.  

 
 
 
 
 
 
 
 
 
 
 

ǐǦǰ ǪǦ ǵǴǷǸǦǨǮǸǫ ǷǫǪǦǱǰǦǸǦ 
ǐǴǱǦǳȀǸ ǳǦ ǸǦǱǮȅǸǦ ǸǶȅǧǨǦ ǪǦ 
ǫ ǳǦǪ ǧǫǪǶǦǸǦ Ǯ ǪǦ ǫ ǹǪǴǧǳǴ 
ǷǸǫǩǳǦǸ. 

ǕǶǮǲǫǶǮ ǭǦ ǩǶǫǾǳǴ ǨȀǶǭǨǦǳǫ. 

ǈǶȀǭǨǦǳǫ ǷǦǲǴ Ƿ ǨȀǬǫǸǴ 

ǕǖǋǊǎ Ǌǆ ǍǆǕǔǝǓǋǒ TECH INFO 



 
 
 
 
 

 

Ǖǖǔǈǋǖǐǆ Ǔǆ ǕǆǖǘǓǢǔǖ ǆǱǵǮǳǮǷǸǮǸǫ ǿǫ Ƿǫ ǵǶǴǨǫǶȅǨǦǸ ǨǭǦǮǲǳǴ: 

 

 

ǕǶǴǨǫǶǰǦǸǦ ǳǦ ǵǦǶǸǳȂǴǶǦ ǫǱǮǲǮǳǮǶǦ 
ǨȀǭǲǴǬǳǮ ǩǶǫǾǰǮ, ǵǶǫǪǮ ǪǦ ǭǦǵǴǽǳǫǸǫ 
ǰǦǸǫǶǫǳǫǸǴ. ǓǦǹǽǫǸǫ Ƿǫ ǪǦ ǮǭǨȀǶǾǨǦǸǫ 
ǵǶǴǨǫǶǰǦ ǳǦ ǵǦǶǸǳȂǴǶǦ ǵǶǫǪǮ ǨǷȅǰǴ 
ǮǭǰǦǽǨǦǳǫ Ǯ ǿǫ ǵǶǫǪǴǸǨǶǦǸǮǸǫ ǷǱǹǽǦǯǳǴ 
ǳǦǶǦǳȅǨǦǳǫ.. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9 

 

 
 ǕǖǋǊǎ Ǌǆ ǍǆǕǔǝǓǋǒ 

 
ǍǦǰǱȄǽǫǳǦ ǷǫǪǦǱǰǦ  
ǕǶǦǨǮǱǳǴ ǨǶȀǭǨǦǳǫ (ǨȀǭǫǱ) 
ǙǷǸǶǴǯǷǸǨǴ ǭǦ ǴǷǮǩǹǶȅǨǦǳǫ (ǵǴǷǸǦǨȅǳǫ ǳǦ 
ǨȀǬǫǸǴ Ǩ ǹǷǸǶǴǯǷǸǨǴǸǴ ǭǦ ǴǷǮǩǹǶȅǨǦǳǫ) 
ǕǴǷǸǦǨȅǳǫ ǳǦ ǰǦǶǦǧǮǳǫǶǦ Ǩ ǵǶǮǲǰǦǸǦ ǭǦ 
ǴǷǮǩǹǶȅǨǦǳǫ Ǯ ǭǦǨǮǳǸǨǦǳǫ ǳǦ ǭǦǰǱȄǽǨǦǿǮȅ 
ǲǫǻǦǳǮǭȀǲ ǳǦ ǰǦǶǦǧǮǳǫǶǦ  
ǐǴǳǸǶǴǱǫǳ ǨȀǭǫǱ Ǩ ǰǶǦȅ ǳǦ ǨȀǬǫǸǴ 
ǷǶǫǿǹ ǵǴǪǻǱȀǭǨǦǳǫ ǮǱǮ ǭǦ 
ǵǴǪǷǮǩǹǶȅǨǦǳǫ ǳǦ ǵǦǶǸǳȂǴǶǦ Ǩ 
ǰǦǸǫǶǫǳǫǸǴ  
ǊǴǷǸǦǸȀǽǳǴ ǰǴǱǮǽǫǷǸǨǴ Ǯ ǶǦǭǵǶǫǪǫǱǫǳǮǫ 
ǳǦ ǮǳǨǫǳǸǦǶǦ 



10  

 
 

 

 

 ǰǦǸǫǶǦǽ 

 
ǘǶǮǫǿ ǫǺǫǰǸ 
ǕǴǷǱǫǪǳǦǸǦ ǴǷǮǩǹǶǮǸǫǱǳǦ ǸǴǽǰǦ ǫ 
ǳǦǸǴǨǦǶǫǳǦ ǷȀǷ ǷǮǱǦ, ǵǶǴǮǭǸǮǽǦǿǦ ǴǸ 
ǵǦǪǦǳǫǸǴ ǳǦ ǰǦǸǫǶǦǽǦ Ǯ ǷǮǱǦǸǦ ǳǦ 
ǷǰȀǷǨǦǳǫ, ǶǦǭǨǮǸǦ ǴǸ ǴǷǮǩǹǶȅǨǦǿǮȅ 
(ǸǶǮǫǳǫǸǴ ǨȀǶǻǹ ǰǦǶǦǧǮǳǫǶǦ ǳǦ ǵǴǷǱǫǪǳǦǸǦ 
ǭǦǿǮǸǦ ǳǦǲǦǱȅǨǦ ǷǮǱǦǸǦ ǳǦ ǷǰȀǷǨǦǳǫ, 
ǰǴȅǸǴ ǫ ǴǰǴǱǴ 40% ǵǴ-ǳǮǷǰǦ ǴǸ ǷǮǱǦǸǦ, 
ǵǶǫǪǮǭǨǮǰǦǳǦ ǴǸ ǰǦǸǫǶǦǽǦ). ǔǵǮǷǦǳǮǸǫ ǪǨǫ 
ǷǮǱǮ ǪǫǯǷǸǨǦǸ ǨȀǶǻǹ ǵǴǷǱǫǪǳǦǸǦ 
ǴǷǮǩǹǶǮǸǫǱǳǦ ǸǴǽǰǦ Ǩ ǲǴǲǫǳǸǦ ǳǦ 
ǵǶǫǰȀǷǨǦǳǫ ǳǦ ǵǦǪǦǳǫǸǴ, ǰǴǫǸǴ ǴǭǳǦǽǦǨǦ, 
ǽǫ ǵǴǷǱǫǪǳǦǸǦ ǴǷǮǩǹǶǮǸǫǱǳǦ ǸǴǽǰǦ ǪǫǯǷǸǨǦ 
Ƿ 1,6 ǵȀǸǮ ǵǴ-ǨǮǷǴǰǦ ǷǮǱǦ Ǩ ǷǶǦǨǳǫǳǮǫ ǷȀǷ 
ǷǮǱǦǸǦ, ǪǫǯǷǸǨǦǿǦ ǨȀǶǻǹ ǵǦǪǳǦǱ ǰǦǸǫǶǦǽ 

 
 
 
 
 
 
 
 

 
 

 

ǚǆǐǘǔǖ Ǔǆ ǕǆǊǆǓǋ  

ǚǦǰǸǴǶȀǸ ǳǦ ǵǦǪǦǳǫ ǫ ǽǮǷǱǴ, ǴǵǮǷǨǦǿǴ ǨǶȀǭǰǦǸǦ ǲǫǬǪǹ 
ǪȀǱǬǮǳǦǸǦ ǳǦ ǵǦǪǦǳǫ Ǯ ǶǦǧǴǸǳǦǸǦ (ăǦǰǸǮǨǳǦò) 
ǪȀǱǬǮǳǦ ǴǸ ǨȀǬǫǸǴ. ǆǰǸǮǨǳǦ ǪȀǱǬǮǳǦ ǳǦ ǨȀǬǫǸǴ 
ǴǭǳǦǽǦǨǦ ǪȀǱǬǮǳǦǸǦ ǳǦ ǨȀǬǫǸǴ ǲǫǬǪǹ ǴǷǮǩǹǶȅǨǦǿǮȅ Ǯ 
ǰǦǸǫǶǦǽǦ. ǕǶǮ ǮǭǵǴǱǭǨǦǳǫ ǳǦ ǷǸǦǳǪǦǶǸǳǮ ǲǫǸǴǪǮ ǭǦ 
ǴǷǮǩǹǶȅǨǦǳǫ Ǯ ǷǸǦǳǪǦǶǸǳǦ ǷǮǷǸǫǲǦ ǭǦ ǴǷǮǩǹǶȅǨǦǳǫ ǭǦ 
ǰǦǸǫǶǫǳǫ (ǴǷǮǩǹǶǴǨǰǦ, ǨȀǬǫ, ǭǦǿǮǸǦ...) ǺǦǰǸǴǶȀǸ ǳǦ 
ǵǦǪǦǳǫ ǲǴǬǫ ǪǦ ǵǴǱǹǽǮ ǷǸǴǯǳǴǷǸǮ ǴǸ 0 ǪǴ 2. 
FF (ǺǦǰǸǴǶ ǳǦ ǵǦǪǦǳǫ) = ǪȀǱǬǮǳǦ ǳǦ ǵǦǪǦǳǫ/ǦǰǸǮǨǳǦ                             
ǪȀǱǬǮǳǦ ǳǦ ǨȀǬǫǸǴ 

ǐǴǱǰǴǸǴ ǵǴ-ǨǮǷǴǰ ǫ ǺǦǰǸǴǶȀǸ ǳǦ ǵǦǪǦǳǫ, ǸǴǱǰǴǨǦ ǵǴ-ǩǴǱȅǲǦ 
ǷǮǱǦ ǳǦ ǹǪǦǶǦ Ƿǫ ǩǫǳǫǶǮǶǦ ǵǶǮ ǷǵǮǶǦǳǫ ǳǦ ǵǦǪǦǳǫǸǴ. 
ǈǷǫǰǮ ǰǦǸǫǶǦǽ ǸǶȅǧǨǦ ǪǦ ǮǲǦ ǵǶǫǪǨǮǪ ǰǴǫǺǮǼǮǫǳǸǦ ǳǦ 
ǵǦǪǦǳǫ, ǰǴǩǦǸǴ Ƿǫ ǰǦǸǫǶǮ, Ǯ ǪǦ ǳǦǵǶǦǨǮ ǨǷǮǽǰǴ ǨȀǭǲǴǬǳǴ 
ǪǦ ǳǦǲǦǱǮ ǺǦǰǸǴǶǦ ǳǦ ǵǦǪǦǳǫ Ǯ ǵǴǸǫǳǼǮǦǱǳǦǸǦ ǷǮǱǦ ǳǦ 
ǹǪǦǶǦ ǪǴ ǲǮǳǮǲǹǲ: 
Å ǎǭǵǴǱǭǨǦǯǸǫ ǵǴǪǻǴǪȅǿǴ ǨȀǬǫ Ǯ ǴǧǴǶǹǪǨǦǳǫ 
(ǰǦǽǫǷǸǨǫǳǴ ǪǮǳǦǲǮǽǳǴ ǨȀǬǫ Ǯ ǧǫǭǴǵǦǷǳǦ ǷǫǪǦǱǰǦ)  
Å ǕǴǷǸǦǨǫǸǫ ǵȀǶǨǦǸǦ ǴǷǮǩǹǶǴǨǰǦ ǨȀǭǲǴǬǳǴ ǳǦǯ-ǷǰǴǶǴ 
Å ǕǴǷǸǦǨǫǸǫ ǴǧǫǭǴǵǦǷǮǸǫǱǳǮǸǫ ǸǴǽǰǮ ǳǦ ǰȀǷǮ ǶǦǭǷǸǴȅǳǮȅ  
(ǪǴǶǮ Ǩ ǱǫǷǫǳ ǸǫǶǫǳ)  
Å ǕǴǪǪȀǶǬǦǯǸǫ ǨȀǬǫǸǴ ǪǦ ǨȀǶǨǮ ǵǱǦǨǳǴ ǵǶǫǭ 
ǴǧǫǭǴǵǦǷǮǸǫǱǳǮǸǫ ǸǴǽǰǮ (ǮǭǵǴǱǭǨǦǯǸǫ ǰǦǸǫǶǦǽǳǮ 
ǵǶǮǲǰǮ) 
Å ǎǭǵǴǱǭǨǦǯǸǫ ǦǧǷǴǶǧǫǶǮ ǵǶǮ ǵǦǪǦǳǫ ǭǦ ǷǱǦǧǮ 
ǴǷǮǩǹǶǮǸǫǱǳǮ ǲǫǷǸǦ (ǴǷǴǧǫǳǴ ǰǴǩǦǸǴ ǭǪǶǦǨǮǳǦǸǦ ǳǦ 
ǴǷǮǩǹǶǴǨǰǦǸǦ ǳǫ ǫ ǪǴǷǸǦǸȀǽǳǴ ǷǮǩǹǶǳǦ ð ǰǦǸǫǶǫǳǫ ǵǴ 
ǱǫǪ, ǱǴǾǦ ǷǰǦǱǦ) 
Å ǎǭǵǴǱǭǨǦǯǸǫ ǪǮǳǦǲǮǽǳǦ ǸǫǻǳǮǰǦ ǭǦ ǴǷǮǩǹǶȅǨǦǳǫ 

(ǨǭǮǷǰǦǸǫǱǫǳ ǰǨǦǱǮǺǮǼǮǶǦǳ ǴǷǮǩǹǶǮǸǫǱ Ƿ ǶȀǰǦǨǮǼǮ)   

 
ǺǺ  

ǴǷǮǩǹǶȅǨǦǿ ǰǦǸǫǶǦǽ 

ǆǰǸǮǨǳǦ 
ǪȀǱǬǮǳǦ ǳǦ 
ǨȀǬǫǸǴ  
L 2,5  ǲ 

 
FF = 5/2,5  = 2 

FF (ǺǦǰǸǴǶ ǳǦ ǵǦǪǦǳǫ) = ǪȀǱǬǮǳǦ ǳǦ ǵǦǪǦǳǫ/ǦǰǸǮǨǳǦ  
                                      ǪȀǱǬǮǳǦ ǳǦ ǨȀǬǫǸǴ 

Ǫ
Ȁ
Ǳ
Ǭ
Ǯ
ǳ
Ǧ
 
ǳ
Ǧ
 
ǵ
Ǧ
Ǫ
Ǧ
ǳ
ǫ
 
=

 5
 ǲ

 

ǔǗǓǔǈǓǎ ǙǒǋǓǎǥ TECH INFO 
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ǔǗǎǉǙǖǥǈǆǓǋ 

 
 

 

ǕǶǫǪǮ ǪǦ ǭǦǵǴǽǳǫǸǫ ǪǦ Ƿǫ ǰǦǸǫǶǮǸǫ, 
ǳǦǨǮǯǸǫ ǨȀǬǫǸǴ, ǭǦ ǪǦ ǮǭǧǫǩǳǫǸǫ ǨȀǭǱǮǸǫ 
Ǯ ǹǷǹǰǨǦǳǫǸǴ ǳǦ ǨȀǬǫǸǴ. ǉǴǶǳǮȅǸ ǰǶǦǯ ǳǦ 
ǨȀǬǫǸǴ ǫ ǭǦ ǨǴǪǦǽǦ.  

ǈǳǮǲǦǨǦǯǸǫ ǭǦ ǱȄǱǫǫǳǫ. 
Ǔǫ ǷǸǴǯǸǫ Ǩ ǭǴǳǦǸǦ ǳǦ ǵǦǪǦǳǫ,  
ǳǮǸǴ ǳǦ ǭǫǲȅǸǦ, ǳǮǸǴ ǳǦ ǷǰǦǱǦǸǦ. 

 
 
 
 
 

ǈǮǳǦǩǮ ǫǪǳǦǸǦ ǶȀǰǦ 
ǪȀǶǬǮ ǨȀǬǫǸǴ ǵǴǪ 
ǴǷǮǩǹǶǮǸǫǱǳǴǸǴ 
ǹǷǸǶǴǯǷǸǨǴ. 

 
 
 
 
 

 
 
 
 
 
 

      ǓǦǧǱȄǪǦǨǦǯǸǫ ǰǦǸǫǶǦǽǦ   
           ǵǶǫǭ ǼȅǱǴǸǴ ǨǶǫǲǫ. 

 

 
ǕȀǶǨǦǸǦ 

ǴǷǮǩǹǶǮǸǫǱǳǦ 

ǸǴǽǰǦ ǫ ǨȀǭǲǴǬǳǴ 

ǳǦǯ-ǳǮǷǰǴ 

ǕǶǫǪǮ ǪǦ ǵǴǷǸǦǨǮ 
ǵȀǶǨǦǸǦ ǴǷǮǩǹǶȅǨǦǿǦ 
ǸǴǽǰǦ ǷǱǫǪǫǸǫ ǭǦ 
ǪǨǮǬǫǳǮǫǸǴ ǳǦ 
ǵǦǶǸǳȂǴǶǦ ǷǮ. 

 

 

ǈǭǫǲǫǸǫ ǵǶǫǪǨǮǪ ǶǦǭǱǮǰǦǸǦ Ǩ ǸǫǩǱǴǸǴ; 
ǦǰǴ ǴǷǮǩǹǶȅǨǦǿǮȅǸ ǫ Ƿ 20% ǵǴ-Ǳǫǰ ǮǱǮ 
ǦǰǴ ǸǫǶǫǳȀǸ ǩǴ ǮǭǮǷǰǨǦ, ǷǮǩǹǶȅǨǦǿǮȅǸ 
ǷȀǿǴ ǸǶȅǧǨǦ ǪǦ ǧȀǪǫ ǴǧǫǭǴǵǦǷǫǳ. 

 
 
ǈǳǮǲǦǨǦǯǸǫ ǵǶǫǭ ǼȅǱǴǸǴ ǨǶǫǲǫ, 
ǵǦǪǦǳǫǸǴ ǲǴǬǫ ǪǦ Ƿǫ ǷǱǹǽǮ ǵǴ 
ǨǷȅǰǴ ǨǶǫǲǫ, ǻǨǦǸǰǦǸǦ/ǷǸȀǵǰǦǸǦ 
ǲǴǬǫ ǪǦ ǷǽǹǵǮ 

 
     ǗǵǦǭǨǦǯǸǫ 
     ǇǫǭǴǵǦǷǳǴ 
     ǶǦǭǷǸǴȅǳǮǫ ǴǸ 
     ǷǸǫǳǦǸǦ. 

 

Å ǷǦǲǴ ǷȀǷ ǷǫǶǸǮǺǮǼǮǶǦǳǴ ǴǧǴǶǹǪǨǦǳǫ 
Å ǫǪǳǦǸǦ ǶȀǰǦ ǻǨǦǿǦ ǨȀǬǫǸǴ ǵǴǪ ǴǷǮǩǹǶǮǸǫǱǳǴǸǴ ǹǷǸǶǴǯǷǸǨǴ 
Å ǻǨǦǳǫǸǫ ǩȀǶǧǦ ǳǦ ǰǦǸǫǶǦǽǦ ǪǴ ǵȀǶǨǦǸǦ ǸǴǽǰǦ ǭǦ ǴǷǮǩǹǶȅǨǦǳǫ 
Å ǷǵǦǭǨǦǯǸǫ ǵǴǪǻǴǪȅǿǴ ǶǦǭǷǸǴȅǳǮǫ ǴǸ ǷǰǦǱǦǸǦ 
Å ǵǴǫǲǫǸǫ ǨȀǬǫǸǴ ǳǦǨǶǫǲǫ 
Å ǳǫ ǴǷǸǦǨȅǯǸǫ ǴǸǵǹǷǳǦǸǴ ǨȀǬǫǸǴ  
Å ǵǶǫǭ ǼȅǱǴǸǴ ǨǶǫǲǫ ǳǦǧǱȄǪǦǨǦǯǸǫ ǰǦǸǫǶǦǽǦ 

Å ǵǴǪǪȀǶǬǦǯǸǫ ǦǧǷǴǱȄǸǳǴ ǨǳǮǲǦǳǮǫ, ǵǦǪǦǳǫ ǲǴǬǫ ǪǦ Ƿǫ ǷǱǹǽǮ 
ǵǴ ǨǷȅǰǴ ǨǶǫǲǫ, ǻǨǦǸǰǮǸǫ/ǵǴǪǵǴǶǮǸǫ ǲǴǩǦǸ ǪǦ Ƿǫ ǷǽǹǵȅǸ 
Å ǴǧǿǹǨǦǯǸǫ Ƿ ǴǷǮǩǹǶȅǨǦǿǮȅ ǷǱǫǪ ǭǦǨȀǶǾǨǦǳǫ ǳǦ ǲǦǶǾǶǹǸǦ 
Å ǷǵǹǷǰǦǯǸǫ ǰǦǸǫǶǫǿǮȅ Ƿǫ ǵǦǶǸǳȂǴǶ ǧǦǨǳǴ Ǯ ǵǱǦǨǳǴ 
Å ǵǶǴǨǫǶǫǸǫ ǰȀǪǫ ǷǨǦǱȅǸǫ ǵǦǶǸǳȂǴǶǦ ǷǮ 
Å ǮǭǵǴǱǭǨǦǯǸǫ ǶȀǰǦǨǮǼǮ ǭǦ ǴǷǮǩǹǶȅǨǦǳǫ 

ǔǗǓǔǈǓǎ ǙǒǋǓǎǥ 
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ǒǫǸǴǪǮǰǦ ǳǦ 
ǰǦǸǫǶǫǳǫ 

ǐǦǸǫǶǦǽȀǸ ǮǭǵǴǱǭǨǦ ǰǶǦǰǦǸǦ 
ǷǮ Ǩ ǲǦǰǷǮǲǦǱǳǦǸǦ 
ǨȀǭǲǴǬǳǦ ǷǸǫǵǫǳ, ǭǦ ǪǦ 
ǵǴǨǪǮǩǳǫ ǸǫǬǫǷǸǸǦ ǳǦ 
ǸȅǱǴǸǴ. ǎǭǨǫǷǸǳǴ ǫ, ǽǫ 
ǰǶǦǰǦǸǦ ǲǴǩǦǸ ǪǦ ǶǦǭǨǮȅǸ 4 
ǵȀǸǮ ǵǴ-ǩǴǱȅǲǦ ǷǮǱǦ ǴǸ 
ǶȀǼǫǸǫ (ǲǦǰǷǮǲǹǲ). 
ǊǨǮǬǫǳǮǫǸǴ ǳǦǩǴǶǫ 
ǸǶȅǧǨǦ ǪǦ ǫ ǩǱǦǪǰǴ Ǯ 
ǫǷǸǫǷǸǨǫǳǴ. 
ǓǦǽǮǳǦǫǿǮǸǫ ǰǦǸǫǶǦǽǮ 
ǸǶȅǧǨǦ ǪǦ ǮǭǧȅǩǨǦǸ 
ǰǶǦǯǳǮ ǵǴǭǮǼǮǮ ǳǦ 
ǷǸǦǨǮǸǫ Ǯ ǨǮǳǦǩǮ ǪǦ 
ǮǭǧǮǶǦǸ ǫǷǸǫǷǸǨǫǳ 
ǨǦǶǮǦǳǸ ǳǦ ǳǦǵǶǫǪǨǦǳǫ. 

 
 
 

 

 

 

ǗǸǶǦǳǮǽǳǴ ǮǭǲǫǷǸǨǦǳǫ       ǐǦǸǫǶǫǳǫ ǳǦ ǰǴǲǮǳ 
ǳǦ ǸǫǩǱǴǸǴ                        ǘǫǻǳǮǰǦǸǦ ǰǦǸǫǶǫǳǫ ǳǦ 

ǰǴǲǮǳ ǲǴǬǫ ǪǦ Ƿǫ ǮǭǵǴǱǭǨǦ 
Ǩ ǸǫǷǳǮ ǰǴǲǮǳǮ, ǰȀǪǫǸǴ 
ǩȀǶǧȀǸ ǴǧǶǦǭǹǨǦ ǫǪǳǦ 
ǴǵǴǶǳǦ ǽǦǷǸ, Ǧ ǪǶǹǩǦǸǦ Ƿǫ 
ǴǷǮǩǹǶȅǨǦ ǴǸ ǴǧǶǦǸǳǴǸǴ 
ǳǦǱȅǩǦǳǫ ǳǦ ǫǪǮǳǮȅ ǴǸ 
ǪǨǦǸǦ ǰǶǦǰǦ. ǊǨǮǬǫǳǮǫǸǴ 
ǳǦǩǴǶǫ Ƿǫ ǴǷǳǴǨǦǨǦ ǳǦ ǶȀǼǫ 
Ǩ ǰǴǲǧǮǳǦǼǮȅ Ƿ ǰǶǦǰ, ǴǵǶȅǳ 
ǳǦ ǷǸǫǳǦǸǦ, Ǯ ǫǪǳǴǨǶǫǲǫǳǳǴ 
ǸǱǦǷȀǰ ǳǦǩǴǶǫ.  

 

ǘǶǦǨǫǶǷ 
ǕǶǮ ǰǦǸǫǶǫǳǫ Ǩ ǸǶǦǨǫǶǷ ǵǶǫǲǫǷǸǨǦǲǫ ǼǫǳǸȀǶǦ ǳǦ 
ǸǫǬǫǷǸǸǦ ǳǦ ǸȅǱǴǸǴ ǴǸ ǫǪǳǦ ǸǴǽǰǦ Ǩ ǪǶǹǩǦ Ǩ 
ǻǴǶǮǭǴǳǸǦǱǳǴ ǵǴǱǴǬǫǳǮǫ. 

ǓǦǨǮǨǦǳǫ ǳǦ ǨȀǬǫ ð ǵǫǵǫǶǹǪǦ 

ǘǫǻǳǮǰǦ ǳǦ ǰǦǸǫǶǫǳǫ Ǩ 
ǳǦǪǨǫǷ  
ǈ ǹǽǦǷǸȀǼǮ Ƿ ǳǦǪǨǫǷ 
ǰǦǸǫǶǦǽȀǸ ǵǶǮǸǮǷǰǦ 
ǧǫǪǶǦǸǦ ǷǮ ǰȀǲ ǷǰǦǱǦǸǦ 
ǨȀǭǲǴǬǳǴ ǳǦǯ-ǷǮǱǳǴ, 
ǰǴǫǸǴ ǵǴǳǫ ǽǦǷǸǮǽǳǴ 
ǴǧǱǫǰǽǦǨǦ ǵǶǫǸǴǨǦǶǫǳǮǸǫ 
ǩǴǶǳǮ ǰǶǦǯǳǮǼǮ. 

 

  
ǖǦǭǨǮǨǦǳǫ ǳǦ ǳǴǨǴ ǨȀǬǫ 
ǕǶǫǪǴǸǨǶǦǸȅǨǦ ǳǫǬǫǱǦǳǴ 
ǹǷǹǰǨǦǳǫ Ǯ ǹǾǮ ǳǦ ǨȀǬǫǸǴ. 

ǓǦǨǮǯǸǫ ǨȀǬǫǸǴ ǴǸ ǷǶǫǪǦǸǦ ǰȀǲ ǰǶǦǮǿǦǸǦ. ǛǨǦǳǫǸǫ ǨȀǬǫǸǴ Ǩ 
ǶȀǰǦǸǦ ǷǮ Ǯ ǷǱǫǪ ǸǴǨǦ ǵǴǷǸǦǨǫǸǫ ǵǶǮǲǰǮ ǴǸ ǨȀǬǫǸǴ ǨȀǨ ǨǸǴǶǦǸǦ 
ǷǮ ǶȀǰǦ (ǮǭǵǴǱǭǨǦǯǸǫ ǼȅǱǦǸǦ ǪȀǱǬǮǳǦ ǳǦ ǶȀǼǫǸǫ ǷǮ). ǔǷǸǦǨǫǸǫ 2ð
3 ǲ ǷǨǴǧǴǪǳǮ ǰǶǦǮǿǦ ǳǦ ǨȀǬǫǸǴ, ǳǦǵǶǦǨǫǸǫ ǳȅǰǴǱǰǴ ǹǷǹǰǨǦǳǮȅ ǳǦ 
ǰǶǦǮǿǦǸǦ ǴǰǴǱǴ ǰǹǵǦ Ǯ ǭǦǨȀǶǬǫǸǫ. 
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ǈǰǱȄǽǨǦǳǫ ǰȀǲ ǵǶǮǲǰǦ 
ǔǷǳǴǨǳǴǸǴ ǹǲǫǳǮǫ ǭǦ ǦǱǵǮǳǮǷǸǮ, 
ǰǴǮǸǴ Ƿǫ ǰǦǸǫǶȅǸ ăǵǴ ǴǷǸǶǮȅ ǰǶǦǯ ǳǦ 
ǨȀǬǫǸǴò, Ǹ.ǫ. ǨǴǪǦǽ. ǍǦǰǦǽǫǸǫ ǨȀǬǫǸǴ 
ǴǸ ǳǦǯ-ǷǸǦǧǮǱǳǦǸǦ ǵǴǭǮǼǮȅ Ǯ ǦǰǴ ǫ 
ǨȀǭǲǴǬǳǴ ǳǦ ǨǮǷǴǽǮǳǦǸǦ ǳǦ 
ǷǫǪǦǱǰǦǸǦ ǭǦ ǰǦǸǫǶǫǳǫ. 

                  ǔǗǓǔǈǓǎ ǙǒǋǓǎǥ 

 

 
                                                                       ǔǸǨǴǶǫǳǦ 
                                                               ǶȀǰǦ 

 
 
 
 

ǓǫǵǶǦǨǮǱǳǴ ǨǰǱȄǽǨǦǳǫ ǳǦ ǨȀǬǫǸǴ Ǩ ǵǶǮǲǰǦ 
 

 
 

 
              ǕǶǦǨǮǱǳǴ  
                           ǨǴǪǫǳǫ ǳǦ  
                           ǨȀǬǫǸǴ 

 
 
 

 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ǓǫǵǶǦǨǮǱǳǴ 
ǨǴǪǫǳǫ ǳǦ ǨȀǬǫǸǴ 

 
 
 
 
 

ǈǴǪǫǳǫ ǳǦ ǨȀǬǫǸǴ 
 
 

 

 
ǚǮǰǷǮǶǦǳǫ ǳǦ ǰǦǶǦǧǮǳǫǶǦ Ǩ ǰǦǸǫǶǦǽǳǦ ǵǶǮǲǰǦ 
ǕǶǫǪǴǸǨǶǦǸȅǨǦ ǳǦǵǶǫǽǳǴǸǴ ǨȀǶǸǫǳǫ ǳǦ ǰǦǶǦǧǮǳǫǶǦ.  

 

2 

 
 
 
 
 
 
 
 
 
 

 

ǕǶǦǨǮǱǳǴ 
ǨǴǪǫǳǫ ǳǦ 
ǨȀǬǫǸǴ 

ǓǫǶǦǨǮǱǳǴ 
ǨǴǪǫǳǫ ǳǦ ǨȀǬǫǸǴ 

ǍǦǸǨǴǶǫǳǦ 
ǶȀǰǦ 

1 

3 
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ǕǱǴǿǦǪǰǦ Ƿ ǼǫǳǸǶǦǱǳǴ 
ǹǻǴ, ǮǭǵǴǱǭǨǦǿǦ ǱǫǳǸǴǨ 
ǨȀǭǫǱ 

 

 
 
 
 
 
 
 

 

ǔǷǮǩǹǶǮǸǫǱǳǦ ǵǱǴǿǦǪǰǦ 
ǘȅ ǸǶȅǧǨǦ ǪǦ ǧȀǪǫ ǹǷǸǦǳǴǨǫǳǦ ǷȀǷ 100% ǷǮǩǹǶǳǴǷǸ Ǯ 
ǸǶȅǧǨǦ ǪǦ ǴǭǳǦǽǦǨǦ ǷǮǩǹǶǳǴǷǸ ǭǦ ǴǷǮǩǹǶȅǨǦǳǫ Ǯ 
ǷǵǹǷǰǦǳǫ ǳǦ ǶǦǵǫǱ. ǔǧǮǰǳǴǨǫǳǴ Ƿǫ ǷȀǷǸǴǮ ǴǸ ǳȅǰǴǱǰǴ 
ǴǷǮǩǹǶǮǸǫǱǳǮ ǸǴǽǰǮ (ǵǴǳǫ ǪǨǫ). ǔǷǮǩǹǶǮǸǫǱǳǦǸǦ ǸǴǽǰǦ 
ǲǴǬǫ ǪǦ ǧȀǪǫ ǷǰǦǱǫǳ ǰǱǮǳ, ǱǫǪǫǳǦ ǼǫǨ, ǺǶǫǳǪ, ǰǱǫǲǦ, 
ǫǰǷǵǶǫǷ Ƿ ǰǦǶǦǧǮǳǫǶ,ǧǴǱǸ, ǦǳǰǫǶ Ƿ ǵǱǦǳǰǦ ǮǱǮ Ǳǫǵǫǳ 
ǦǳǰǫǶǫǳ ǰǱǮǳ Ǯ ǪǶ.. 

 
 
 
 
 
 

 

ǕǱǴǿǦǪǰǦ, ǴǧǶǦǭǹǨǦǳǦ 
ǴǸ ǨȀǭǱǮ ǴǷǲǮǼǦ Ǯ  
ǦǱǵǮǯǷǰǦ ǵǫǵǫǶǹǪǦ 

 
 
 
 
 
 
 

ǈ ǷǱǹǽǦǯ ǳǦ ǷǰȀǷǨǦǳǫ ǳǦ 
ǸǴǽǰǦ ǳǦ ǭǦǰǶǫǵǨǦǳǫ, 
ǷǮǱǦǸǦ ǳǦ ǹǪǦǶǦ Ƿǫ 
ǳǦǲǦǱȅǨǦ ǴǸ ǱǫǳǸǴǨǮȅ 
ǨȀǭǫǱ Ǯ ǭǦǨȀǶǸǦǳǫ ǳǦ 
ǱǫǳǸǦǸǦ. 

 
 
 
 

 
 
 
 

ǐǦǰ ǪǦ ǳǴǷǮǸǫ 120 Ƿǲ ǶǮǳǩ ǵǶǫǭ ǶǦǲǴ          
ǘǴǭǮ ǲǫǸǴǪ ǵǴǭǨǴǱȅǨǦ ǳǫǭǦǧǦǨǳǴ ǨǰǱȄǽǨǦǳǫ 
ǳǦ ǶǮǳǩǦ Ǩ ǷǮǷǸǫǲǦǸǦ ǭǦ ǴǷǮǩǹǶȅǨǦǳǫ, ǸȀǯ 
ǰǦǸǴ ǷȀǪȀǶǬǦ ǰǦǶǦǧǮǳǫǶ. ǘǴǨǦ ǵǴǭǨǴǱȅǨǦ 
ǸǴǭǮ ǶǮǳǩ ǪǦ ǧȀǪǫ ǵǴǪ ǪǶǹǩǮ ǶǮǳǩǴǨǫ. ǕǶǴǷǸǴ 
ǩǴ ǴǸǰǴǵǽǦǨǦǸǫ ǴǸ ǫǪǮǳǮȅ ǰǶǦǯ Ǯ ǩǴ 
ǮǭǨǦǬǪǦǸǫ. 

 
 
 
 
 
 
 
 
 
 

 

ǇȀǶǭ ǳǦǽǮǳ ǭǦ ǷǰȀǷȅǨǦǳǫ/ǹǪȀǱǬǦǨǦǳǫ 
ǳǦ ǶǮǳǩ 
ǕǴǭǨǴǱȅǨǦ ǧȀǶǭǴ ǷǰȀǷȅǨǦǳǫ/ǹǪȀǱǬǦǨǦǳǫ 
ǳǦ ǶǮǳǩ Ƿ ǰǦǶǦǧǮǳǫǶ ǵǶǮ ǰǦǸǫǶǫǳǫ Ƿ 
ǴǷǮǩǹǶǮǸǫǱǳǮ ǸǴǽǰǮ. 

 
 
 
 
 
 
 
 
 
 

 
ǔǵǦǷǳǴ 
ǘǴǽǰǦǸǦ ǳǦ ǭǦǰǶǫǵǨǦǳǫ ǮǲǦ 
ǸǨȀǶǪǫ ǩǴǱȅǲǴ ǳǦǸǴǨǦǶǨǦǳǫ.  
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ǖǦǭǵǶǫǪǫǱǫǳǮǫ ǳǦ ǷǮǱǮǸǫ ǳǦ ǴǷǮǩǹǶǮǸǫǱǳǦǸǦ 
ǵǱǴǿǦǪǰǦ 
Ǘ ǹǨǫǱǮǽǦǨǦǳǫ ǳǦ ȀǩȀǱǦ ǧǦǱǦǳǷȀǸ ǳǦ ǷǮǱǮǸǫ, ǪǫǯǷǸǨǦǿǮ ǨȀǶǻǹ 
ǸǴǽǰǮǸǫ ǭǦ ǭǦǰǶǫǵǨǦǳǫ ǳǦ ǴǷǮǩǹǶǮǸǫǱǳǦǸǦ ǵǱǴǿǦǪǰǦ, Ƿǫ ǵǶǴǲǫǳȅ. 
ǝǶǫǭ ǵǶǦǨǮǱǳǴǸǴ ǷǨȀǶǭǨǦǳǫ ǳǦ ǴǸǪǫǱǳǮǸǫ ǴǷǮǩǹǶǮǸǫǱǳǮ ǸǴǽǰǮ 
ǴǷǮǩǹǶȅǨǦǲǫ ǶǦǭǵǶǫǪǫǱǫǳǮǫ ǳǦ ǳǦǸǴǨǦǶǨǦǳǫǸǴ Ǯ ǸǫǩǱǴǸǴ, ǰǴǮǸǴ ǨǱǮȅȅǸ 
ǳǦ ǴǷǮǩǹǶǮǸǫǱǳǦǸǦ ǵǱǴǿǦǪǰǦ ð Ǩ ǷȀǿǴǸǴ ǨǶǫǲǫ ǴǷǮǩǹǶȅǨǦǲǫ 
ǺǹǳǰǼǮǴǳǦǱǳǴǷǸ ǳǦ ǴǷǮǩǹǶǮǸǫǱǳǦǸǦ ǵǱǴǿǦǪǰǦ Ǩ ǷǱǹǽǦǯ ǳǦ ǵǴǨǶǫǪǦ ǳǦ 
ǫǪǳǦ ǴǸ ǴǷǮǩǹǶǮǸǫǱǳǮǸǫ ǸǴǽǰǮ. 

 
ǎǭǵǴǱǭǨǦǯǸǫ ǪǴǷǸǦǸȀǽǳǴ 
ǪȀǱǩǮ ǵǶǮǲǰǮ Ǯ ǹǾǮ, ǭǦ 
ǪǦ ǳǦǲǦǱǮǸǫ ȀǩȀǱǦ. 
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