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ǖǫǼǫǳǭǫǳǸȁ: 
ǐǹǶǲǦǳǴǨǦ ǑǮǱǮȅ ǖǦǾǮǪǴǨǳǦ, ǪǴǰǸǴǶ ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǳǦǹǰ, ǇǦǾǰǮǶǷǰǮǯ 

ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǯ ǹǳǮǨǫǶǷǮǸǫǸ 
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ǦǩǶǦǶǳȁǯ ǹǳǮǨǫǶǷǮǸǫǸ ǗǫǨǫǶǳǴǩǴ ǍǦǹǶǦǱȂȅ 
ǋǵǻǮǫǨǦ ǒǦǶǮǳǦ ǐǴǳǷǸǦǳǸǮǳǴǨǳǦ, ǰǦǳǪǮǪǦǸ ǵǫǪǦǩǴǩǮǽǫǷǰǮǻ ǳǦǹǰ, ǗǫǨǫǶǴ-

ǔǷǫǸǮǳǷǰǮǯ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǯ ǹǳǮǨǫǶǷǮǸǫǸ ǮǲǫǳǮ ǐǴǷǸǦ ǑǫǨǦǳǴǨǮǽǦ ǛǫǸǦǩǹǶǴǨǦ 
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ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǯ ǹǳǮǨǫǶǷǮǸǫǸ 
 

ǐǴǱǱǫǰǸǮǨ ǦǨǸǴǶǴǨ 
ǗǫǶǩǫǫǨ ǒ.Ǔ., ǆǩǦǵǴǨǦ ǆ.ǈ., ǇǦǶǦǳǽǹǰ Ǔ.ǆ., ǇǦǷǦǱǦǫǨ Ǥ. ǒ., ǇǦǷǦǱǦǫǨǦ ǔ. ǉ., ǇǮǶȄǰǴǨ 

ǆ.Ǔ., ǉǫǱǪǮǲȁǶǦǪǴǨ ǆ. ǉ., ǉǴǳǽǦǶǴǨ ǈ.Ǔ., ǊǦǳǮǱǴǨǦ ǒ.Ǔ., ǊǫǶȅǫǨ ǆ. ǖ.,  ǋǰǮǲǴǨǦ ǒ.Ǥ., 
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ǆ.Ǥ., ǗǴǰǴǱǴǨǦ ǉ.ǋ., ǗǸǶȁǩǮǳǦ Ǘ.ǈ., ǘǫǷǱǫǳǰǴ ǋ.ǆ., ǙǨǦǶǴǨǦ ǉ.ǉ., ǚǮǱǮǲǴǳǴǨ ǔ.ǎ., 

ǥǰǴǨǱǫǨǦ ǋ.ǈ., ǥǶǴǾǫǨǷǰǦȅ ǔ. ǉ. 
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ǖǆǍǈǎǘǎǥè ǵǴǷǨȅǿǫǳǦ ǾǮǶǴǰǴǲǹ ǰǶǹǩǹ ǵǶǴǧǱǫǲ, ǰǴǸǴǶȁǫ ǳǦǻǴǪȅǸǷȅ Ǩ ǼǫǳǸǶǫ 
ǨǳǮǲǦǳǮȅ. ǒǴǳǴǩǶǦǺǮȅ ǵǶǮǭǨǦǳǦ ǪǦǸȂ ǵǶǫǪǷǸǦǨǱǫǳǮǫ Ǵǧ ǦǰǸǹǦǱȂǳȁǻ ǸǫǴǶǫǸǮǽǫǷǰǮǻ 
ǵǴǪǻǴǪǦǻ Ǯ ǰǴǳǼǫǵǼǮȅǻ, ǦǳǦǱǮǸǮǽǫǷǰǮǻ ǴǧǭǴǶǦǻ Ǯ ǵǶǦǰǸǮǽǫǷǰǮǻ ǶǫǾǫǳǮȅǻ Ǩ ǰǴǳǰǶǫǸǳȁǻ 
ǷǺǫǶǦǻ ǳǦǹǰǮ, ǴǧǿǫǷǸǨǦ, ǴǧǶǦǭǴǨǦǳǮȅ.  

ǔǸǨǫǸǷǸǨǫǳǳǴǷǸȂ ǭǦ ǸǴǽǳǴǷǸȂ ǼǮǸǦǸ, Ǯǲǫǳ, ǳǦǭǨǦǳǮǯ Ǯ Ǯǳȁǻ ǷǨǫǪǫǳǮǯ, Ǧ ǸǦǰǬǫ ǭǦ 
ǷǴǧǱȄǪǫǳǮǫ ǭǦǰǴǳǴǨ Ǵǧ ǮǳǸǫǱǱǫǰǸǹǦǱȂǳǴǯ ǷǴǧǷǸǨǫǳǳǴǷǸǮ ǳǫǷǹǸ ǦǨǸǴǶȁ ǵǹǧǱǮǰǹǫǲȁǻ 
ǲǦǸǫǶǮǦǱǴǨ. ǒǦǸǫǶǮǦǱȁ ǵǹǧǱǮǰǹȄǸǷȅ Ǩ ǦǨǸǴǶǷǰǴǯ ǶǫǪǦǰǼǮǮ. 

ǈǷǫ ǲǦǸǫǶǮǦǱȁ ǵǶǴǻǴǪȅǸ ǶǫǼǫǳǭǮǶǴǨǦǳǮǫ (ȃǰǷǵǫǶǸǳǹȄ ǴǼǫǳǰǹ).  ǘǴǽǰǦ ǭǶǫǳǮȅ 
ǶǫǪǦǰǼǮǮ ǳǫ ǨǷǫǩǪǦ ǷǴǨǵǦǪǦǫǸ Ƿ ǸǴǽǰǴǯ ǭǶǫǳǮȅ ǦǨǸǴǶǴǨ ǵǹǧǱǮǰǹǫǲȁǻ ǷǸǦǸǫǯ.  

ǒǦǸǫǶǮǦǱȁ ǵǶǫǪǷǸǦǨǱǫǳȁ Ǩ ǦǨǸǴǶǷǰǴǯ ǶǫǪǦǰǼǮǮ. ǕǶǮ ǵǫǶǫǵǫǽǦǸǰǫ ǲǦǸǫǶǮǦǱǴǨ 
ǰǴǱǱǫǰǸǮǨǳǴǯ ǲǴǳǴǩǶǦǺǮǮ ǷǷȁǱǰǦ ǴǧȅǭǦǸǫǱȂǳǦ. 
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ǕǖǋǊǎǗǑǔǈǎǋ 

 

ǕǶǫǪǱǦǩǦǫǲǦȅ ǽǮǸǦǸǫǱȄ ǶǦǧǴǸǦ ð ȅǶǰǮǯ ǵǶǮǲǫǶ ǲǫǬǪǮǷǼǮǵǱǮǳǦǶǳǴǷǸǮ. 

ǕǶǫǪǷǸǦǨǮǸǫǱǮ ǶȅǪǦ ǩǹǲǦǳǮǸǦǶǳȁǻ Ǯ ǫǷǸǫǷǸǨǫǳǳȁǻ ǳǦǹǰ ǴǧȀǫǪǮǳȅȄǸǷȅ, ǽǸǴǧȁ 

ǮǷǷǱǫǪǴǨǦǸȂ ǳǫǰǴǸǴǶȁǫ ǴǷǴǧǫǳǳǴǷǸǮ ǳǦǹǽǳǴǩǴ ǶǦǭǨǮǸǮȅ.  

ǒǴǳǴǩǶǦǺǮȅ, ǵǴ ǳǦǾǫǲǹ ǲǳǫǳǮȄ, ǧǹǪǫǸ ǮǳǸǫǶǫǷǳǦ Ǯ ǵǴǱǫǭǳǦ ǳǦǹǽǳȁǲ 

ǶǦǧǴǸǳǮǰǦǲ, ǵǶǫǵǴǪǦǨǦǸǫǱȅǲ, ǦǷǵǮǶǦǳǸǦǲ Ǯ ǷǸǹǪǫǳǸǦǲ ǨǹǭǴǨ. ǊǦǳǳǦȅ ǰǳǮǩǦ, ǳǦ 

ǳǦǾ ǨǭǩǱȅǪ, ǴǰǦǬǫǸ ǸǦǰǬǫ ǳǫǷǴǲǳǫǳǳǹȄ Ǯ ǳǫǲǦǱǹȄ ǵǴǱȂǭǹ ǨǷǫǲ, ǰǸǴ 

ǮǳǸǫǶǫǷǹǫǸǷȅ ǵǶǴǧǱǫǲǦǲǮ ǶǦǭǨǮǸǮȅ Ǯ ǷǸǦǳǴǨǱǫǳǮȅ ǳǦǹǽǳǴǯ ǲȁǷǱǮ. ǛǴǽǫǸǷȅ 

ǴǸǲǫǸǮǸȂ, Ǩ ǷǨȅǭǮ Ƿ ȃǸǮǲ, ǵǶǫǰǶǦǷǳȁǯ ȅǭȁǰ Ǯ ǷǸǮǱȂ ǲǳǴǩǮǻ ǦǨǸǴǶǴǨ, ǳǫǶǫǪǰǴ 

ǵǶǮǧǱǮǬǦȄǿǮǯǷȅ ǰ ǻǹǪǴǬǫǷǸǨǫǳǳǴǲǹ, Ǧ ǸǦǰǬǫ ǨȁǷǴǰǴǰǦǽǫǷǸǨǫǳǳȁǫ 

ǮǭǪǦǸǫǱȂǷǰǮǫ ǻǦǶǦǰǸǫǶǮǷǸǮǰǮ ǰǳǮǩǮ, ǴǸǱǮǽǳȁǯ ǪǮǭǦǯǳ, ǹǪǦǽǳǴǫ 

ǷǸǶǹǰǸǹǶǮǶǴǨǦǳǮǫ ǮǭǱǦǩǦǫǲǴǩǴ ǲǦǸǫǶǮǦǱǦ.  

ǓǦǽǦǸǦȅ ǰǴǱǱǫǰǸǮǨǴǲ ǦǨǸǴǶǴǨ ǶǦǧǴǸǦ, ǧǫǭǹǷǱǴǨǳǴ, ǮǲǫǫǸ ǧǹǪǹǿǫǫ, ǰǴǸǴǶǴǫ 

ǵǶǮǨǫǪǫǸ ǰ ǹǨǫǱǮǽǫǳǮȄ ǰǦǰ ǰǶǹǩǦ ǵǴǪǳȅǸȁǻ ǨǴǵǶǴǷǴǨ, ǸǦǰ Ǯ ǶǫǾǫǳǮȅ Ǯǳȁǻ ǭǦǪǦǽ. 
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ǉǑǆǈǆ 1 

 

ǙǊǐ 533 

ǗǫǶǩǫǫǨ ǒ.Ǔ.  

ǰǦǳǪ. Ǹǫǻǳ. ǳǦǹǰ, ǪǴǼǫǳǸ,    

ǖǉǆǘǙ ǮǲǫǳǮ Ǖ.ǆ. ǗǴǱǴǨȂǫǨǦ,  

ǩ. ǖȁǧǮǳǷǰ, ǖǚ 

 

ǕǖǎǇǑǎǌǋǓǓǡǏ ǖǆǗǝǋǘ ǕǋǖǋǕǆǊǆ ǊǆǈǑǋǓǎǥ ǈ ǍǆǐǖǙǝǋǓǓǔǒ Ǖǔǘǔǐǋ 

 

ǆǳǳǴǸǦǼǮȅ 

ǈ ǶǦǧǴǸǫ ǶǦǷǷǲǴǸǶǫǳȁ ǨǴǵǶǴǷȁ ǦǳǦǱǮǸǮǽǫǷǰǴǩǴ ǶǦǷǽǫǸǦ ǵǫǶǫǵǦǪǦ ǪǦǨǱǫǳǮȅ 

Ǩ ǭǦǰǶǹǽǫǳǳǴǲ ǵǴǸǴǰǫ. ǍǦǰǶǹǽǫǳǳȁǯ ǵǴǸǴǰ ǵǶǫǪǷǸǦǨǱǫǳ Ǩ ǶǦǭǱǮǽǳȁǻ ǨǦǶǮǦǳǸǦǻ 

ǭǦǰǴǳǦ ǭǦǰǶǹǸǰǮ, ǰ ǰǴǸǴǶȁǲ ǴǸǳǴǷȅǸǷȅ ǸǨǫǶǪȁǯ ǨǮǻǶȂ,  ǵǴǸǫǳǼǮǦǱȂǳǴǫ ǨǶǦǿǫǳǮǫ,  

ǨǮǻǶȂ ǖȃǳǰǮǳǦ Ǯ ǨǮǻǶȂ ǞǸȁǲǦ. ǈ ȃǸǮǻ ǷǱǹǽǦȅǻ Ǯ ǧǱǮǭǰǮǻ ǰ ǳǮǲ ǴǵǶǫǪǫǱȅȄǸǷȅ 

ǶǦǷǵǶǫǪǫǱǫǳǮǫ ǷǰǴǶǴǷǸǫǯ Ǯ ǪǦǨǱǫǳǮǯ Ǩ ǭǦǰǶǹǽǫǳǳǴǲ ǵǴǸǴǰǫ. 

ǐǱȄǽǫǨȁǫ ǷǱǴǨǦ 

ǍǦǰǶǹǽǫǳǳȁǯ ǵǴǸǴǰ, ǵǫǶǫǵǦǪ ǪǦǨǱǫǳǮȅ, ǽǮǷǱǴ ǒǦǻǦ, ǴǰǶǹǬǳǦȅ ǷǰǴǶǴǷǸȂ, 

ǵǱǴǸǳǴǷǸȂ. 

 

1.  ǒǴǪǮǺǮǼǮǶǴǨǦǳǳȁǯ ǮǭǴǸǫǶǲǮǽǫǷǰǮǯ ǵǴǸǫǳǼǮǦǱȂǳȁǯ ǨǮǻǶȂ 

ǈ ǷǨǴǧǴǪǳȁǻ ǭǦǰǶǹǽǫǳǳȁǻ ǷǸǶǹȅǻ Ǯ ǳǦ ǵǫǶǮǺǫǶǮǮ ǭǦǰǶǹǽǫǳǳȁǻ ǷǸǶǹǯ Ǩ 

ǰǦǳǦǱǦǻ, ǭǦǰǴǳ ǰǶǹǸǰǮ ǮǲǫǫǸ ǵǶǮǧǱǮǭǮǸǫǱȂǳǴ ǵǴǸǫǳǼǮǦǱȂǳȁǯ ǻǦǶǦǰǸǫǶ [1]. 

ǕǶǴǺǮǱȂ ǴǰǶǹǬǳǴǯ ǷǰǴǶǴǷǸǮ ǵǶǮ ȃǸǴǲ ǲǴǬǫǸ ǧȁǸȂ ǵǶǫǪǷǸǦǨǱǫǳ ǷǱǫǪǹȄǿǫǯ 

ǭǦǨǮǷǮǲǴǷǸȂȄ 

 

ǩǪǫ Ƿ ð ǰǴǳǷǸǦǳǸǦ, ǶǦǨǳǦȅ  , Ǧ ǮǳǪǫǰǷ -1 ǷǴǴǸǨǫǸǷǸǨǹǫǸ ǵǦǶǦǲǫǸǶǦǲ 

ǳǦ ǵǫǶǮǺǫǶǮǮ ǨǮǻǶȅ. ǈ ǷǱǹǽǦǫ ǴǩǶǦǳǮǽǫǳǳǴǩǴ ǭǦǰǶǹǽǫǳǳǴǩǴ ǸǫǽǫǳǮȅ, ȃǸǴ 

ǵǶǮǷǸǫǳǴǽǳǦȅ ǴǧǱǦǷǸȂ ǸǶǹǧȁ, ǴǩǶǦǳǮǽǮǨǦȄǿǫǯ ǵǴǸǴǰ. ǋǷǱǮ ǨǨǫǷǸǮ ǧǫǭǶǦǭǲǫǶǳȁǫ 

ǰǴǴǶǪǮǳǦǸȁ x=r/ r1, y=v/ v1, ǸǴ ǹǶǦǨǳǫǳǮǫ ǪǱȅ ǷǰǴǶǴǷǸǮ ǵǶǮǲǫǸ ǨǮǪ 

 

ǉǶǦǺǮǰ ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǯ ǭǦǨǮǷǮǲǴǷǸȂ ǵǶǫǪǷǸǦǨǱǫǳ ǳǦ ǶǮǷǹǳǰǫ 1.  

ǕǶǮ ǭǳǦǽǫǳǮǮ ǵǦǶǦǲǫǸǶǦ n=1 ǪǦǳǳȁǯ ǭǦǰǴǳ ǰǶǹǸǰǮ ȅǨǱȅǫǸǷȅ ǽǮǷǸǴ 

ǵǴǸǫǳǼǮǦǱȂǳȁǲ. ǗǱǫǪǹǫǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ ȃǸǴǸ ǵǦǶǦǲǫǸǶ ǵǶǴǵǴǶǼǮǴǳǦǱǫǳ ǲǴǪǹǱȄ 

ǵǶǴǮǭǨǴǪǳǴǯ v ǵǶǮ x=1, ǪǫǯǷǸǨǮǸǫǱȂǳǴ  
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6 

 
ǖǮǷǹǳǴǰ 1. ǍǦǨǮǷǮǲǴǷǸȂ ǷǰǴǶǴǷǸǮ ǨǶǦǿǫǳǮȅ ǴǸ ǶǦǪǮǹǷǦ 

 

ǖǦǷǷǽǮǸǦǫǲ ǵǫǶǫǵǦǪ ǪǦǨǱǫǳǮȅ, ǰǴǸǴǶȁǯ ǨǴǭǳǮǰǦǫǸ ǵǶǮ ǸǦǰǴǲ ǭǦǰǴǳǫ 

ǭǦǰǶǹǸǰǫ ǩǦǭǦ Ǯ ǴǵǶǫǪǫǱǮǲ, ǰǦǰ ȃǸǴǸ ǵǫǶǫǵǦǪ ǭǦǨǮǷǮǸ ǴǸ ǵǦǶǦǲǫǸǶǦ n. ǊǱȅ ȃǸǴǩǴ 

ǵǴǪǷǸǦǨǮǲ ǶǦǷǷǲǦǸǶǮǨǦǫǲȁǯ ǵǶǴǺǮǱȂ ǷǰǴǶǴǷǸǮ Ǩ ǹǶǦǨǳǫǳǮǫ ǶǦǪǮǦǱȂǳǴǩǴ 

ǶǦǨǳǴǨǫǷǮȅ  

 
ǔǧǫǭǶǦǭǲǫǶǮǲ ǪǦǳǳǴǫ ǹǶǦǨǳǫǳǮǫ. ǊǱȅ ȃǸǴǩǴ ǨǨǫǪǫǲ ǧǫǭǶǦǭǲǫǶǳȁǫ 

ǪǦǨǱǫǳǮǫ, Ǯ ǵǱǴǸǳǴǷǸȂ  

 
ǊǦǨǱǫǳǮǫ Ǯ ǵǱǴǸǳǴǷǸȂ ǪǱȅ ǴǵǶǫǪǫǱǫǳǳǴǷǸǮ ǧǹǪǫǲ ǷǽǮǸǦǸȂ ǷǨȅǭǦǳǳȁǲǮ ǵǴ 

ǮǭǴǸǫǶǲǮǽǫǷǰǴǲǹ ǭǦǰǴǳǹ  

 
ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǧǫǭǶǦǭǲǫǶǳǴǫ ǹǶǦǨǳǫǳǮǫ ǶǦǪǮǦǱȂǳǴǩǴ ǶǦǨǳǴǨǫǷǮȅ ǵǶǮǲǫǸ 

ǨǮǪ 

 
ǙǽǮǸȁǨǦȅ ǨȁǶǦǬǫǳǮȅ ǪǱȅ ǷǰǴǶǴǷǸǮ ǭǨǹǰǦ Ǯ ǽǮǷǱǦ ǒǦǻǦ 

 
ǴǰǴǳǽǦǸǫǱȂǳǴ ǵǴǱǹǽǮǲ ǷǱǫǪǹȄǿǫǫ ǪǮǺǺǫǶǫǳǼǮǦǱȂǳǴǫ ǹǶǦǨǳǫǳǮǫ 

 

 ǕǶǴǮǳǸǫǩǶǮǶǹǫǲ ǫǩǴ Ǩ ǵǶǫǪǫǱǦǻ ,  , ǸǴǩǪǦ ǵǴǱǹǽǮǲ 
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7 

ǈ ǶǫǭǹǱȂǸǦǸǫ ǵǴǱǹǽǮǸǷȅ ǮǷǰǴǲǴǫ ǨȁǶǦǬǫǳǮǫ ǪǱȅ ǷǸǫǵǫǳǮ ǶǦǭǶȅǬǫǳǮȅ Ǩ 

ǨǮǻǶǫ p=1/e0 

 
 ǖǫǭǹǱȂǸǦǸȁ ǨȁǽǮǷǱǫǳǮǯ ǵǴ ǵǴǱǹǽǫǳǳȁǲ ǺǴǶǲǹǱǦǲ ǪǱȅ ǨǴǭǪǹǻǦ, ǹ ǰǴǸǴǶǴǩǴ 

k=1.4 ǵǶǮǨǫǪǫǳȁ ǳǦ ǶǮǷǹǳǰǦǻ 2 Ǯ 3. 

 

 
ǖǮǷǹǳǴǰ 2. ǍǦǨǮǷǮǲǴǷǸȂ ǷǸǫǵǫǳǮ ǶǦǭǶȅǬǫǳǮȅ ǴǸ M1 Ǯ n, x0 = 0.6 

 

ǓǦ ǶǮǷǹǳǰǫ 2 ǵǴǰǦǭǦǳǴ ǰǦǰ ǲǫǳȅǫǸǷȅ ǷǸǫǵǫǳȂ ǶǦǭǶȅǬǫǳǮȅ Ǩ ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ 

ǷǰǴǶǴǷǸǮ ǵǴǸǴǰǦ ǳǦ ǨǳǫǾǳǫǲ ǶǦǪǮǹǷǫ Ǯ ǷǸǫǵǫǳǮ ǴǸǰǱǴǳǫǳǮȅ ǨǮǻǶȅ ǴǸ ǭǦǰǴǳǦ 

ǵǴǸǫǳǼǮǦǱȂǳǴǩǴ ǨǶǦǿǫǳǮȅ, Ǹ.ǫ. ǵǦǶǦǲǫǸǶǦ n. ǐǦǰ ǨǮǪǳǴ Ǯ ȃǸǴǩǴ ǩǶǦǺǮǰǦ 

ǳǦǮǧǴǱȂǾǫǫ ǶǦǭǶȅǬǫǳǮǫ ǵǴǱǹǽǦǫǸǷȅ ǵǶǮ  ǭǳǦǽǫǳǮȅǻ n<1, ǵǶǮ ǽǫǲ, ǳǦǮǧǴǱǫǫ 

ǷǮǱȂǳǴ ȃǸǴ ǨȁǶǦǬǫǳǴ ǵǶǮ ǽǮǷǱǦǻ ǒǦǻǦ ǧǱǮǭǰǮǻ ǰ ǫǪǮǳǮǼǫ. 

 ǋǿǫ ǧǴǱǫǫ ǷǮǱȂǳǦȅ ǭǦǨǮǷǮǲǴǷǸȂ ǷǸǫǵǫǳǮ ǶǦǭǶȅǬǫǳǮȅ ǳǦǧǱȄǪǦǫǸǷȅ ǴǸ 

ǳǮǬǳǫǩǴ ǶǦǪǮǹǷǦ ǨǮǻǶȅ (ǶǮǷǹǳǴǰ 3). 

 

 
ǖǮǷǹǳǴǰ 3. ǍǦǨǮǷǮǲǴǷǸȂ ǷǸǫǵǫǳǮ ǶǦǭǶȅǬǫǳǮȅ ǴǸ M1 Ǯ x0 = r, n = 2 
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8 

ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǪǱȅ ǪǴǷǸǮǬǫǳǮȅ ǲǦǰǷǮǲǦǱȂǳǴǩǴ ǶǦǭǶȅǬǫǳǮȅ Ǩ ǨǮǻǶǫ 

ǳǫǴǧǻǴǪǮǲǴ ǫǩǴ ǳǮǬǳǮǯ ǶǦǪǮǹǷ çǵǶǮǬǮǲǦǸȂè ǰ ǴǷǮ, Ǧ ǵǦǶǦǲǫǸǶ n, Ǹ.ǫ. ǧȁǷǸǶǴǸǹ 

ǮǭǲǫǳǫǳǮȅ ǷǰǴǶǴǷǸǮ ǹǲǫǳȂǾǦǸȂ. 

 

2.  ǍǦǰǶǹǽǫǳǳȁǯ ǮǭǴǸǫǶǲǮǽǫǷǰǮǯ ǵǴǸǴǰ Ƿ ǰǨǦǭǮǸǨǫǶǪǴǯ ǭǦǰǶǹǸǰǴǯ 

ǖǦǷǷǲǴǸǶǮǲ ǭǦǪǦǽǹ ǵǴ ǴǵǶǫǪǫǱǫǳǮȄ ǨǫǱǮǽǮǳȁ ǵǴǳǮǬǫǳǮȅ ǪǦǨǱǫǳǮȅ Ǩ ǵǴǸǴǰǫ 

Ǩ ǷǱǹǽǦǫ, ǰǴǩǪǦ ǭǦǰǶǹǸǰǦ ǵǴǸǴǰǦ ǴǷǹǿǫǷǸǨǱȅǫǸǷȅ ǵǴ ǭǦǰǴǳǹ ǰǨǦǭǮǸǨǫǶǪǴǩǴ 

ǨǶǦǿǫǳǮȅ, Ǹ.ǫ. ǵǴ ǭǦǰǴǳǹ ǧǱǮǭǰǴǲǹ ǰ ǭǦǰǴǳǹ ǨǶǦǿǫǳǮȅ ǸǨǫǶǪǴǩǴ ǸǫǱǦ. ǘǦǰǴǯ 

ǭǦǰǴǳ ǮǲǫǫǸ ǲǫǷǸǴ ǵǶǦǰǸǮǽǫǷǰǮ ǨǷǫǩǪǦ, ǰǴǩǪǦ ǶǦǷǷǲǦǸǶǮǨǦȄǸǷȅ ǴǧǱǦǷǸǮ 

ǭǦǰǶǹǽǫǳǳǴǯ ǷǸǶǹǮ ǧǱǮǭǰǮǫ ǰ ǴǷǮ. ǒǦǸǫǲǦǸǮǽǫǷǰǮ Ǵǳ ǮǲǫǫǸ ǷǱǫǪǹȄǿǮǯ ǨǮǪ 

 
ǕǶǮ m=1 ǮǲǫǫǸ ǲǫǷǸǴ ǽǮǷǸǴ çǸǨǫǶǪǴǫè ǨǶǦǿǫǳǮǫ. 

ǊǱȅ ǶǦǷǽǫǸǦ ǵǫǶǫǵǦǪǦ ǪǦǨǱǫǳǮȅ ǮǷǵǴǱȂǭǹǫǲ ǹǶǦǨǳǫǳǮǫ ǶǦǪǮǦǱȂǳǴǩǴ 

ǶǦǨǳǴǨǫǷǮȅ ǭǦǰǶǹǽǫǳǳǴǩǴ ǵǴǸǴǰǦ 

 
ǕǴǪǷǸǦǨǮǲ Ǩ ǳǫǩǴ ǨȁǶǦǬǫǳǮǫ ǪǱȅ ǷǰǴǶǴǷǸǮ, Ǧ ǸǦǰǬǫ ǪǱȅ ǴǵǶǫǪǫǱǫǳǳǴǷǸǮ 

ǧǹǪǫǲ ǷǽǮǸǦǸȂ, ǽǸǴ ǶǦǷǵǶǫǪǫǱǫǳǮǫ ǵǦǶǦǲǫǸǶǴǨ Ǩ ǵǴǸǴǰǫ ȅǨǱȅǫǸǷȅ 

ǮǭǴǸǫǶǲǮǽǫǷǰǮǲ, Ǹ.ǫ. ǪǦǨǱǫǳǮǫ Ǯ ǵǱǴǸǳǴǷǸȂ ǷǨȅǭǦǳȁ ǱǮǳǫǯǳǴ 

 
ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǵǴǷǱǫ ǶǦǭǪǫǱǫǳǮȅ ǵǫǶǫǲǫǳǳȁǻ ǹǶǦǨǳǫǳǮǫ ǶǦǨǳǴǨǫǷǮȅ 

ǵǶǮǲǫǸ ǨǮǪ 

 
ǕǶǴǮǳǸǫǩǶǮǶǹǫǲ ȃǸǴ ǹǶǦǨǳǫǳǮǫ Ǩ ǵǶǫǪǫǱǦǻ 0 < r < r1 Ǯ p0 <p < p1, ǩǪǫ p0 Ǯ  p1 

ǪǦǨǱǫǳǮȅ ǳǦ ǴǷǮ Ǯ ǵǫǶǮǺǫǶǮǮ ǵǴǸǴǰǦ, Ǧ   r1 ð ǶǦǪǮǹǷ  ǴǩǶǦǳǮǽǮǨǦȄǿǮǯ ǷǸǶǹȄ. ǈ 

ǶǫǭǹǱȂǸǦǸǫ ǮǳǸǫǩǶǮǶǴǨǦǳǮȅ ǵǴǱǹǽǦǫǸǷȅ ǷǱǫǪǹȄǿǫǫ ǹǶǦǨǳǫǳǮǫ. 

 
ǙǲǳǴǬǮǲ ǵǶǦǨǹȄ Ǯ ǱǫǨǹȄ ǽǦǷǸȂ ǵǴǱǹǽǫǳǳǴǩǴ ǨȁǶǦǬǫǳǮȅ ǳǦ ǵǴǰǦǭǦǸǫǱȂ 

ǦǪǮǦǧǦǸȁ Ǯ ǹǽǸǫǲ ǨȁǶǦǬǫǳǮǫ ǪǱȅ ǰǨǦǪǶǦǸǦ ǷǰǴǶǴǷǸǮ ǭǨǹǰǦ 

 ,  

ǸǴǩǪǦ ǵǴǱǹǽǮǲ 

 
ǩǪǫ ǨǨǫǪǫǳǴ ǴǧǴǭǳǦǽǫǳǮǫ ǷǸǫǵǫǳǮ ǶǦǭǶȅǬǫǳǮȅ 

.  

  ǘǫǵǫǶȂ ǨȁǶǦǭǮǲ ǷǸǫǵǫǳȂ ǶǦǭǶȅǬǫǳǮȅ Ù Ǯ ǹǽǸǫǲ, ǽǸǴ ǴǸǳǴǾǫǳǮǫ ǷǰǴǶǴǷǸǮ 

ǵǴǸǴǰǦ ǰ ǷǰǴǶǴǷǸǮ ǭǨǹǰǦ ȅǨǱȅǫǸǷȅ ǽǮǷǱǴ ǒǦǻǦ 
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ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǪǱȅ ǷǸǫǵǫǳǮ ǶǦǭǶȅǬǫǳǮȅ ǴǰǴǳǽǦǸǫǱȂǳǴ ǵǴǱǹǽǮǲ ǷǱǫǪǹȄǿǫǫ 

ǨȁǶǦǬǫǳǮǫ  

 
ǖǫǭǹǱȂǸǦǸȁ ǶǦǷǽǫǸǴǨ ǵǴ ȃǸǴǯ ǺǴǶǲǹǱǫ ǪǱȅ ǶǦǭǱǮǽǳȁǻ m Ǯ M1 ǵǶǫǪǷǸǦǨǱǫǳȁ 

ǳǦ ǶǮǷǹǳǰǫ 4. 

 

 
ǖǮǷǹǳǴǰ 4. ǍǦǨǮǷǮǲǴǷǸȂ ǷǸǫǵǫǳǮ ǶǦǭǶȅǬǫǳǮȅ ǴǸ ǽǮǷǱǦ ǒǦǻǦ Ǯ ǵǦǶǦǲǫǸǶǦ m 

 

ǐǦǰ ǨǮǪǳǴ Ǯǭ ǩǶǦǺǮǰǦ ǳǦ ǶǮǷǹǳǰǫ 4, ǳǦǮǧǴǱǫǫ ǷǹǿǫǷǸǨǫǳǳǴǫ ǹǨǫǱǮǽǫǳǮǫ 

ǷǸǫǵǫǳǮ ǶǦǭǶȅǬǫǳǮȅ ǵǴǱǹǽǦǫǸǷȅ ǵǶǮ ǭǳǦǽǫǳǮȅǻ ǽǮǷǱǦ m<1. ǕǶǮ ǸǦǰǮǻ ǭǳǦǽǫǳǮȅǻ 

ǽǮǷǱǦ m ȃǵȄǶǦ ǴǰǶǹǬǳǴǯ ǷǰǴǶǴǷǸǮ ǳǦǮǧǴǱǫǫ ǨȁǵǹǰǱǦȅ. 

 

3.  ǍǦǰǶǹǽǫǳǳȁǯ ǵǴǸǴǰ Ƿ ǵǴǸǫǳǼǮǦǱȂǳȁǲ ǭǦǰǴǳǴǲ ǭǦǰǶǹǸǰǮ Ǯ 

ǵǴǱǮǸǶǴǵǳȁǲ ǶǦǷǵǶǫǪǫǱǫǳǮǫǲ ǵǦǶǦǲǫǸǶǴǨ 

ǍǦǪǦǽǫǯ ǪǦǳǳǴǩǴ ǶǦǷǽǫǸǦ ȅǨǱȅǫǸǷȅ ǴǵǶǫǪǫǱǫǳǮǫ ǴǸǳǴǾǫǳǮȅ ǪǦǨǱǫǳǮȅ ǳǦ 

ǵǫǶǮǺǫǶǮǮ ǭǦǰǶǹǽǫǳǳǴǩǴ ǵǴǸǴǰǦ ǰ ǪǦǨǱǫǳǮȄ ǳǦ ǳǫǰǴǸǴǶǴǲ ǶǦǷǷǸǴȅǳǮǮ ǴǸ ǴǷǮ. 

ǍǦǰǶǹǸǰǦ ǵǴǸǴǰǦ ǷǽǮǸǦǫǸǷȅ ǵǴ ǭǦǰǴǳǹ ǵǴǸǫǳǼǮǦǱȂǳǴǩǴ ǨǮǻǶȅ 

 
ǖǦǷǵǶǫǪǫǱǫǳǮǫ ǵǦǶǦǲǫǸǶǴǨ ǵǶǮǲǫǲ ǵǴǱǮǸǶǴǵǳȁǲ 

 
ǙǶǦǨǳǫǳǮǫ ǶǦǪǮǦǱȂǳǴǩǴ ǶǦǨǳǴǨǫǷǮȅ 

 
ǈǨǫǪǫǲ ǧǫǭǶǦǭǲǫǶǳȁǫ ǶǦǪǮǹǷ, ǷǰǴǶǴǷǸȂ, ǪǦǨǱǫǳǮǫ, Ǯ ǵǱǴǸǳǴǷǸȂ  

 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

10 

ǈ ȃǸǮǻ ǵǫǶǫǲǫǳǳȁǻ ǹǶǦǨǳǫǳǮǫ ǵǴǱǮǸǶǴǵȁ 

 
ǩǪǫ n- ǵǴǰǦǭǦǸǫǱȂ ǵǴǱǮǸǶǴǵȁ. 

ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǹǶǦǨǳǫǳǮǫ ǶǦǨǳǴǨǫǷǮȅ ǵǶǮǲǫǸ ǨǮǪ 

 

ǕǶǴǮǳǸǫǩǶǮǶǹǫǲ ǪǦǳǳǴǫ ǹǶǦǨǳǫǳǮǫ Ǩ ǵǶǫǪǫǱǦǻ   ,   

(ǶǮǷ.5) 

 

 
ǖǮǷǹǳǴǰ 5. ǔǧǱǦǷǸȂ ǮǳǸǫǩǶǮǶǴǨǦǳǮȅ ǵǴǸǴǰǦ 

 

Ǯ ǨǨǫǪǫǲ ǷǸǫǵǫǳȂ ǶǦǷǾǮǶǫǳǮȅ Ǩ ǨǮǻǶǫ 

 
ǘǴǩǪǦ ǵǴǱǹǽǮǲ ǷǱǫǪǹȄǿǫǫ ǶǦǷǽǫǸǳǴǫ ǹǶǦǨǳǫǳǮǫ 

 

ǩǪǫ  ð ǳǦ ǵǫǶǮǺǫǶǮǮ ǵǴǸǴǰǦ, ǴǵǶǫǪǫǱȅǫǲǴǯ ǶǦǪǮǹǷǴǲ r1. 

 

x0 ð ǧǫǭǶǦǭǲǫǶǳǴǫ ǭǳǦǽǫǳǮǫ ǶǦǪǮǹǷǦ r0. 

ǈ ǷǱǹǽǦǫ, ǰǴǩǪǦ n=1 Ǯ ǮǲǫǫǸ ǲǫǷǸǴ ǮǭǴǸǫǶǲǮǽǫǷǰǴǫ ǶǦǷǵǶǫǪǫǱǫǳǮǫ 

ǵǦǶǦǲǫǸǶǴǨ  

 
ǖǫǭǹǱȂǸǦǸȁ ǶǦǷǽǫǸǦ ǵǶǮǨǫǪǫǳȁ ǳǦ ǶǮǷǹǳǰǦǻ 6-7. ǕǶǮ ǨȁǽǮǷǱǫǳǮȅǻ 

ǵǴǰǦǭǦǸǫǱȂ ǦǪǮǦǧǦǸȁ ǵǶǮǳǮǲǦǱǷȅ ǪǱȅ ǨǴǭǪǹǻǦ k=1,4 
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ǖǮǷǹǳǴǰ 6. ǍǦǨǮǷǮǲǴǷǸȂ ǷǸǫǵǫǳǮ ǶǦǷǾǮǶǫǳǮȅ ǴǸ ǒ1 Ǯ n, r0=0.6 

 

 
ǖǮǷǹǳǴǰ 7. ǍǦǨǮǷǮǲǴǷǸȂ ǷǸǫǵǫǳǮ ǶǦǷǾǮǶǫǳǮȅ ǴǸ ǵǦǶǦǲǫǸǶǦ n, Ǯ r = r0, M1=0.5 

 

ǎǭ ǶǮǷǹǳǰǦ 6 ǨǮǪǳǴ, ǽǸǴ ǸǫǶǲǴǪǮǳǦǲǮǽǫǷǰǮǫ ǷǨǴǯǷǸǨǦ ǵǶǴǼǫǷǷǦ ǳǦǽǮǳǦȄǸ 

ǷǹǿǫǷǸǨǫǳǳǴ ǷǰǦǭȁǨǦǸȂǷȅ ǸǴǱȂǰǴ ǵǶǮ ǧǴǱȂǾǮǻ ǷǰǴǶǴǷǸȅǻ, Ǹ.ǫ. ǵǶǮ ǽǮǷǱǦǻ ǒǦǻǦ 

ǒ1>0.8. ǎǭ ǶǮǷǹǳǰǦ 7 ǨǮǪǳǴ, ǽǸǴ ǵǶǮ ǲǦǱȁǻ ǽǮǷǱǦǻ ǒǦǻǦ, Ǩ ǽǦǷǸǳǴǷǸǮ ǵǶǮ ǒ1=0.5 

ǷǸǫǵǫǳȂ ǶǦǷǾǮǶǫǳǮȅ ǳǫ ǭǦǨǮǷǮǸ ǴǸ n ǵǶǮ ǱȄǧȁǻ ǭǳǦǽǫǳǮȅǻ ǳǮǬǳǫǩǴ ǶǦǪǮǹǷǦ 

ǨǮǻǶȅ, ǴǪǳǦǰǴ ǵǶǮ ǒ1=1 ǵǶǮ r0=0.6 ǨǴǭǳǮǰǦǫǸ ǷǹǿǫǷǸǨǫǳǳǦȅ ǭǦǨǮǷǮǲǴǷǸȂ ǴǸ n, 

ǷǸǫǵǫǳȂ ǶǦǷǾǮǶǫǳǮȅ Ƿ ǹǨǫǱǮǽǫǳǮǫǲ n ǨǴǭǶǦǷǸǦǫǸ.  

ǘǦǰǮǲ ǴǧǶǦǭǴǲ ǲǴǬǳǴ ǷǪǫǱǦǸȂ ǨȁǨǴǪ, ǽǸǴ ǵǶǮ ǲǦǱȁǻ ǷǰǴǶǴǷǸȅǻ 

ǭǦǰǶǹǽǫǳǳǴǩǴ ǵǴǸǴǰǦ, Ǹ.ǫ. ǵǶǮ ǒ1<0.8 ǨǱǮȅǳǮǫ ǸǫǶǲǴǪǮǳǦǲǮǽǫǷǰǮǻ ǴǷǴǧǫǳǳǴǷǸǫǯ 

ǵǶǴǼǫǷǷǦ ǶǦǷǾǮǶǫǳǮȅ Ǩ ǨǮǻǶǫ ǨȁǶǦǬǫǳǴ ǷǱǦǧǴ. ǕǶǮ ǒ1>0.8 ǨǱǮȅǳǮǫ ǻǦǶǦǰǸǫǶǦ 

ǵǶǴǼǫǷǷǦ ǶǦǷǾǮǶǫǳǮȅ ǷǸǦǳǴǨǮǸǷȅ ǷǹǿǫǷǸǨǫǳǳȁǲ ǵǶǮ ǲǦǱȁǻ ǭǳǦǽǫǳǮȅǻ ǳǮǬǳǫǯ 

ǩǶǦǳǮǼȁ ǭǦǰǶǹǽǫǳǳǴǩǴ ǵǴǸǴǰǦ. 
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4.  ǍǦǰǶǹǽǫǳǳȁǯ ǵǴǸǴǰ Ƿ ǭǦǰǴǳǴǲ ǨǶǦǿǫǳǮȅ ǸǨǫǶǪǴǩǴ ǸǫǱǦ Ǯ Ƿ 

ǵǴǱǮǸǶǴǵǳȁǲ ǶǦǷǵǶǫǪǫǱǫǳǮǫǲ ǵǦǶǦǲǫǸǶǴǨ.  

ǖǦǷǷǲǴǸǶǮǲ ǨǴǵǶǴǷ Ǵ ǨǶǦǿǫǳǮǮ ǩǦǭǦ Ƿ ǵǴǱǮǸǶǴǵǳȁǲ ǶǦǷǵǶǫǪǫǱǫǳǮǫǲ 

ǵǦǶǦǲǫǸǶǴǨ. ǊǱȅ ȃǸǴǩǴ ǭǦǵǮǾǫǲ ǹǶǦǨǳǫǳǮǫ ǶǦǨǳǴǨǫǷǮȅ Ǩ ǶǦǪǮǦǱȂǳǴǲ 

ǳǦǵǶǦǨǱǫǳǮǮ, Ǩ ǰǴǸǴǶǴǲ ǼǫǳǸǶǴǧǫǬǳǦȅ ǷǮǱǦ ǹǶǦǨǳǴǨǫǾǫǳǦ ǷǮǱǴǯ, ǷǨȅǭǦǳǳǴǯ Ƿ 

ǳǫǴǪǳǴǶǴǪǳǴǷǸȂȄ ǪǦǨǱǫǳǮȅ.  

 
ǊǱȅ ǫǩǴ ǮǳǸǫǩǶǮǶǴǨǦǳǮȅ ǳǫǴǧǻǴǪǮǲǴ ǭǳǦǸȂ ǭǦǨǮǷǮǲǴǷǸǮ  Ǯ 

. ǇǹǪǫǲ ǷǽǮǸǦǸȂ, ǽǸǴ ǶǦǷǵǶǫǪǫǱǫǳǮǫ ǸǫǶǲǴǪǮǳǦǲǮǽǫǷǰǮǻ ǵǦǶǦǲǫǸǶǴǨ Ǩ 

ǶǦǪǮǦǱȂǳǴǲ ǳǦǵǶǦǨǱǫǳǮǮ ȅǨǱȅǫǸǷȅ ǵǴǱǮǸǶǴǵǳȁǲ, ǸǴǩǪǦ , ǩǪǫ Ƿ ð 

ǰǴǳǷǸǦǳǸǦ, ǴǵǶǫǪǫǱȅǫǲǦȅ ǮǭǨǫǷǸǳȁǲǮ ǭǳǦǽǫǳǮȅǲǮ ǵǱǴǸǳǴǷǸǮ Ǯ ǪǦǨǱǫǳǮȅ Ǩ ǰǦǰǴǯ-

ǱǮǧǴ ǸǴǽǰǫ.  ǍǦǰǴǳ ǮǭǲǫǳǫǳǮǫ ǷǰǴǶǴǷǸǮ ǨǶǦǿǫǳǮȅ ǩǦǭǦ Ǩ ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ ǶǦǪǮǹǷǦ 

ǷǴǴǸǨǫǸǷǸǨǹǫǸ ǨǶǦǿǫǳǮȄ ǸǨǫǶǪǴǩǴ ǸǫǱǦ, Ǹ.ǫ. ǩǦǭ ǨǶǦǿǦǫǸǷȅ ǰǦǰ ǼǫǱǴǫ Ƿ ǹǩǱǴǨǴǯ 

ǷǰǴǶǴǷǸȂȄ Ƴ, Ǹ.ǫ.  

 ǕǶǴǮǳǸǫǩǶǮǶǹǫǲ ǮǷǻǴǪǳǴǫ ǹǶǦǨǳǫǳǮǫ Ƿ ǹǽǫǸǴǲ ǵǶǮǳȅǸȁǻ ǪǴǵǹǿǫǳǮǯ Ǩ 

ǵǶǫǪǫǱǦǻ 0 < r < r1, ǩǪǫ  r1 ð ǲǦǰǷǮǲǦǱȂǳȁǯ ǶǦǪǮǹǷ ǨǶǦǿǦȄǿǫǩǴǷȅ ǩǦǭǦ. 

 
 ǈ ǶǫǭǹǱȂǸǦǸǫ ǵǴǱǹǽǮǸǷȅ ǷǱǫǪǹȄǿǫǫ ǨȁǶǦǬǫǳǮǫ  

 

 ǈǨǫǪǫǲ ǧǫǭǶǦǭǲǫǶǳȁǯ ǵǫǶǫǵǦǪ ǪǦǨǱǫǳǮȅ , ǴǵǶǫǪǫǱȅȄǿǮǯ 

ǷǸǫǵǫǳȂ ǶǦǭǶȅǬǫǳǮȅ ǩǦǭǦ, Ǧ ǸǦǰǬǫ ǨȁǶǦǭǮǲ ǰǴǳǷǸǦǳǸǹ , ǸǴǩǪǦ ǵǴǱǹǽǮǲ 

 
ǘǫǵǫǶȂ ǹǽǸǫǲ, ǽǸǴ ǷǰǴǶǴǷǸȂ ǳǦ ǲǦǰǷǮǲǦǱȂǳǴǲ ǶǦǪǮǹǷǫ 

 
Ǯ ǰǨǦǪǶǦǸ ǷǰǴǶǴǷǸǮ ǭǨǹǰǦ 

,  

ǩǪǫ k ð ǵǴǰǦǭǦǸǫǱȂ ǦǪǮǦǧǦǸȁ. 

 
ǔǸǳǴǾǫǳǮǫ ǷǰǴǶǴǷǸǮ ǵǴǸǴǰǦ ǰ ǷǰǴǶǴǷǸǮ ǭǨǹǰǦ ȅǨǱȅǫǸǷȅ ǽǮǷǱǴǲ ǒǦǻǦ, Ǹ.ǫ. 
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ǈȁǶǦǬǦȅ ǽǫǶǫǭ ǳǫǩǴ ǵǫǶǫǵǦǪ ǪǦǨǱǫǳǮǯ ǴǰǴǳǽǦǸǫǱȂǳǴ ǵǴǱǹǽǮǲ 

 
  ǕǴǱǹǽǫǳǳǴǫ ǨȁǶǦǬǫǳǮǫ ǵǴǰǦǭȁǨǦǫǸ, ǽǸǴ ǷǸǫǵǫǳȂ ǶǦǭǶȅǬǫǳǮȅ Ǩ 

ǭǦǰǶǹǽǫǳǳǴǲ ǵǴǸǴǰǫ ǭǦǨǮǷǮǸ ǴǸ ǻǦǶǦǰǸǫǶǦ ǶǦǷǵǶǫǪǫǱǫǳǮȅ ǸǫǶǲǴǪǮǳǦǲǮǽǫǷǰǮǻ 

ǵǦǶǦǲǫǸǶǴǨ, ǰǴǸǴǶȁǯ ǴǵǶǫǪǫǱȅǫǸǷȅ ǵǴǰǦǭǦǸǫǱǫǲ ǵǴǱǮǸǶǴǵȁ Ǯ ǷǰǴǶǴǷǸȂȄ ǵǴǸǴǰǦ 

ǳǦ ǵǫǶǮǺǫǶǮǮ ǽǫǶǫǭ ǽǮǷǱǴ ǒǦǻǦ. ǓǫǴǧǻǴǪǮǲǴ ǴǸǲǫǸǮǸȂ, ǽǸǴ ǪǦǳǳǴǫ ǨȁǶǦǬǫǳǮǫ 

ǵǴǱǹǽǫǳǴ ǪǱȅ . ǈ ǷǱǹǽǦǫ, ǰǴǩǪǦ n=1 ǮǳǸǫǩǶǦǱ ǴǸ ǪǦǨǱǫǳǮȅ ǵǶǮǲǫǸ ǨǮǪ 

 
ǕǶǴǨǫǪȅ ǪǦǱǫǫ ǵǶǫǴǧǶǦǭǴǨǦǳǮȅ ǦǳǦǱǴǩǮǽǳȁǫ ǵǶǫǪǷǸǦǨǱǫǳǳȁǲ ǨȁǾǫ, 

ǵǴǱǹǽǮǲ ǺǴǶǲǹǱǹ ǪǱȅ ǷǱǹǽǦȅ , ǰǴǸǴǶǦȅ ǷǴǴǸǨǫǸǷǸǨǹǫǸ ǮǭǴǸǫǶǲǮǽǫǷǰǴǲǹ 

ǶǦǷǵǶǫǪǫǱǫǳǮȄ ǵǦǶǦǲǫǸǶǴǨ Ǩ ǵǴǸǴǰǫ.  

 
ǖǫǭǹǱȂǸǦǸȁ ǨȁǽǮǷǱǫǳǮǯ ǵǴ ǵǴǱǹǽǫǳǳȁǲ ǺǴǶǲǹǱǦǲ ǪǱȅ ǨǴǭǪǹǻǦ, ǹ ǰǴǸǴǶǴǩǴ 

k=1.4 ǵǶǮǨǫǪǫǳȁ ǳǦ ǶǮǷǹǳǰǫ 8. 

 

 
ǖǮǷǹǳǴǰ 8. ǍǦǨǮǷǮǲǴǷǸȂ ǵǫǶǫǵǦǪǦ ǪǦǨǱǫǳǮȅ ǴǸ n Ǯ M1 

 

ǐǦǰ ǨǮǪǳǴ Ǯǭ ǶǮǷǹǳǰǦ 8 ǷǸǫǵǫǳȂ ǶǦǭǶȅǬǫǳǮȅ ǹǨǫǱǮǽǮǨǦǫǸǷȅ, ǫǷǱǮ ǵǴǰǦǭǦǸǫǱȂ 

ǵǴǱǮǸǶǴǵȁ ǨǴǭǶǦǷǸǦǫǸ. ǕǶǮ ǲǦǱȁǻ ǭǳǦǽǫǳǮȅǻ ǽǮǷǱǦ ǒǦǻǦ ǷǸǫǵǫǳȂ ǶǦǭǶȅǬǫǳǮȅ 

ǷǱǦǧǴ ǭǦǨǮǷǮǸ ǴǸ ǻǦǶǦǰǸǫǶǦ ǶǦǷǵǶǫǪǫǱǫǳǮȅ ǸǫǶǲǴǪǮǳǦǲǮǽǫǷǰǮǻ ǵǦǶǦǲǫǸǶǴǨ. 

ǓǦǵǶǮǲǫǶ, ǪǱȅ ǽǮǷǫǱ ǒǦǻǦ ǒ1 <0.4 ȃǸǴ ǶǦǭǱǮǽǮǫ ǳǫ ǵǶǫǨȁǾǦǫǸ 1%.  
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5.  ǍǦǰǶǹǽǫǳǳȁǯ ǵǴǸǴǰ Ƿ ǭǦǰǴǳǴǲ ǭǦǰǶǹǸǰǮ ǵǴ ǭǦǰǴǳǹ ǨǮǻǶȅ ǖȃǳǰǮǳǦ. 

ǈǴ ǲǳǴǩǮǻ ǸǫǻǳǮǽǫǷǰǮǻ ǹǷǸǶǴǯǷǸǨǦǻ ǳǫǴǧǻǴǪǮǲǴ ǷǴǭǪǦǨǦǸȂ ǶǦǭǶȅǬǫǳǮǫ. ǊǱȅ 

ȃǸǴǩǴ ǲǴǬǳǴ ǮǷǵǴǱȂǭǴǨǦǸȂ ǭǦǰǶǹǽǫǳǳȁǯ ǵǴǸǴǰ. ǈ ȃǸǴǲ ǷǱǹǽǦǫ ǲȁ Ǯǲǫǫǲ ǪǫǱǴ Ƿ 

ǨǮǻǶǫǨȁǲǮ ȃǬǫǰǸǴǶǦǲǮ. ǋǷǱǮ ǵǶǮ ȃǸǴǲ ǳǮǭǰǴǫ ǪǦǨǱǫǳǮǫ ǳǫǴǧǻǴǪǮǲǴ ǵǴǱǹǽǮǸȂ Ǩ 

ǳǫǰǴǸǴǶǴǲ ǭǦǲǰǳǹǸǴǲ ǴǧȀǫǲǫ, ǸǴ Ǩ ȃǸǴǲ ǷǱǹǽǦǫ ǲǴǬǳǴ ǩǴǨǴǶǮǸȂ Ǵ ǨǮǻǶǫǨǴǲ 

ǨǦǰǹǹǲ-ǳǦǷǴǷǫ, ǸǴ ǫǷǸȂ ȃǬǫǰǸǴǶǫ, ǶǦǧǴǸǦȄǿǫǲ Ƿ ǳǹǱǫǨȁǲ ǰǴȃǺǺǮǼǮǫǳǸǴǲ 

ȃǬǫǰǼǮǮ. 

ǊǱȅ ǶǦǷǽǫǸǦ ǷǸǫǵǫǳǮ ǶǦǷǾǮǶǫǳǮȅ ǳǫǴǧǻǴǪǮǲǴ ǨȁǧǶǦǸȂ ǭǦǰǴǳ ǮǭǲǫǳǫǳǮȅ 

ǴǰǶǹǬǳǴǯ ǷǰǴǶǴǷǸǮ Ǩ ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ ǶǦǪǮǹǷǦ. ǕǫǶǮǺǫǶǮȅ ǭǦǰǶǹǽǫǳǳǴǩǴ ǵǴǸǴǰǦ 

ǺǴǶǲǮǶǹǫǸǷȅ ǭǦ ǷǽǫǸ ǵǴǷǸǹǵǦȄǿǫǩǴ Ǩ ǸǶǹǧǹ, ǳǦǵǶǮǲǫǶ, ǸǦǳǩǫǳǼǮǦǱȂǳǴ, Ǹ.ǫ. ǵǴ 

ǰǦǷǦǸǫǱȂǳǴǯ ǨǴǭǪǹǾǳȁǻ ǲǦǷǷ. ǈ ȃǸǴǲ ǷǱǹǽǦǫ ǵǶǮ ǪǨǮǬǫǳǮǮ ǰ ǴǷǮ ǵǶǴǮǷǻǴǪǮǸ 

ǹǷǰǴǶǫǳǮǫ ǵǴǸǴǰǦ Ǯ ǶǦǷǵǶǫǪǫǱǫǳǮǫ ǵǶǮǧǱǮǭǮǸǫǱȂǳǴ ǲǴǬǳǴ ǷǽǮǸǦǸȂ 

ǵǴǸǫǳǼǮǦǱȂǳȁǲ. 

 
ǔǪǳǦǰǴ ǹǷǰǴǶǫǳǮǫ ǩǦǭǦ ǳǫ ǲǴǬǫǸ ǵǶǴǮǷǻǴǪǮǸȂ ǧǫǷǰǴǳǫǽǳǴ Ǯ Ǩ ǵǶǮǴǷǫǨǴǯ 

ǴǧǱǦǷǸǮ, ǩǪǫ ǶǦǪǮǹǷ ǧǱǮǭǴǰ ǰ ǳǹǱȄ, ǷǰǴǶǴǷǸȂ ǪǴǱǬǳǦ ǹǧȁǨǦǸȂ. ǕǶǴǷǸǫǯǾǮǲ 

ǭǦǰǴǳǴǲ ǨǶǦǿǫǳǮȅ ȅǨǱȅǫǸǷȅ Ǩ ȃǸǴǲ ǷǱǹǽǦǫ ǨǶǦǿǫǳǮǫ ǵǴ ǭǦǰǴǳǹ ǸǨǫǶǪǴǩǴ ǸǫǱǦ. 

 
ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǵǴ ǨǷǫǲǹ ǷǫǽǫǳǮȄ ǭǦǰǶǹǽǫǳǳǴǩǴ ǵǴǸǴǰǦ ǲȁ Ǯǲǫǫǲ ǨǮǻǶȂ, 

ǷǴǷǸǴȅǿǮǯ Ǯǭ ǵǴǸǫǳǼǮǦǱȂǳǴǩǴ Ǯ ǸǨǫǶǪǴǩǴ ǨǶǦǿǫǳǮǯ, ǰǴǸǴǶȁǯ ǳǦǭȁǨǦǫǸǷȅ ǨǮǻǶǫǲ 

ǖȃǳǰǮǳǦ (ǶǮǷǹǳǴǰ 9). 

 

 
ǖǮǷǹǳǴǰ 9. ǉǶǦǺǮǰ ǨǮǻǶȅ ǖȃǳǰǮǳǦ ǵǶǮ x2=0.6 

 

  ǊǱȅ ǵǫǶǫǵǦǪǦ ǪǦǨǱǫǳǮȅ Ǩ ǵǴǸǫǳǼǮǦǱȂǳǴǲ ǭǦǰǶǹǽǫǳǳǴǲ ǵǴǸǴǰǫ Ǯǲǫǫǲ 

 
ǩǪǫ p1 Ǯ p2 ǪǦǨǱǫǳǮȅ ǳǦ ǨǫǶǻǳǫǯ Ǯ ǳǮǬǳǫǯ ǩǶǦǳǮǼǦǻ ǵǴǸǫǳǼǮǦǱȂǳǴǩǴ ǨǮǻǶȅ. 

ǖǦǪǮǹǷ ǨǫǶǻǳǫǯ ǩǶǦǳǮǼȁ ǴǧǴǭǳǦǽǮǲ ǽǫǶǫǭ r1 Ǧ ǶǦǪǮǹǷ ǳǮǬǳǫǯ ǽǫǶǫǭ r2. 

ǕǫǶǫǲǫǳǳǦȅ x ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ ǧǫǭǶǦǭǲǫǶǳȁǯ ǶǦǪǮǹǷ x=r / r1 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

15 

ǊǱȅ ǵǫǶǫǵǦǪǦ ǪǦǨǱǫǳǮȅ ǵǶǮ ǸǨǫǶǪǴǲ ǨǶǦǿǫǳǮǮ ǩǦǭǦ  

 
ǔǧǫ ǺǴǶǲǹǱȁ ǵǴǱǹǽǫǳȁ Ǩ ǵǶǫǪǵǴǱǴǬǫǳǮǮ Ǵǧ ǮǭǴǸǫǶǲǮǽǫǷǰǴǲ 

ǶǦǷǵǶǫǪǫǱǫǳǮǮ ǵǦǶǦǲǫǸǶǴǨ. ǔǧǿǮǯ ǵǫǶǫǵǦǪ ǪǦǨǱǫǳǮȅ Ǩ ǨǮǻǶǫ ǮǲǫǫǸ ǨǮǪ 

 
ǈȁǶǦǭǮǲ ǽǮǷǱǴ ǒǦǻǦ ǳǦ ǶǦǪǮǹǷǫ ǷǴǵǶȅǬǫǳǮȅ ǵǴǸǫǳǼǮǦǱȂǳǴǩǴ Ǯ ǸǨǫǶǪǴǩǴ 

ǨǮǻǶǫǯ, Ǹ.ǫ. ǳǦ ǶǦǪǮǹǷǫ r2.  

 
ǘǴǩǪǦ ǪǱȅ ǽǮǷǱǦ ǒǦǻǦ M2 ǵǴǱǹǽǮǲ ǨȁǶǦǬǫǳǮǫ 

 
ǍǪǫǷȂ ǹǽǸǫǳǴ, ǽǸǴ ǫǷǱǮ ǸǫǲǵǫǶǦǸǹǶǦ ǵǴǷǸǴȅǳǳǦ, ǸǴ ǷǰǴǶǴǷǸȂ ǭǨǹǰǦ ǳǫ 

ǲǫǳȅǫǸǷȅ Ǯ a1=a2. 

ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǨȁǶǦǬǫǳǮǫ ǪǱȅ ǵǫǶǫǵǦǪǦ ǪǦǨǱǫǳǮǯ Ǩ ǵǶǮǴǷǫǨǴǲ ǨǮǻǶǫ 

ǵǶǮǲǫǸ ǨǮǪ  

 
ǕǴǪǷǸǦǨǮǲ ǵǴǱǹǽǫǳǳǴǫ ǨȁǶǦǬǫǳǮǫ Ǩ ǺǴǶǲǹǱǹ ǪǱȅ ǴǧǿǫǩǴ ǵǫǶǫǵǦǪǦ 

ǪǦǨǱǫǳǮǯ, ǸǴǩǪǦ ǵǴǱǹǽǮǲ 

 
 ǍǳǦǽǫǳǮǫ ǽǮǷǱǦ ǒǦǻǦ Ǔ1, ǴǩǶǦǳǮǽǫǳǴ ǷǨȅǭȂȄ Ƿ Ǔ2. ǊǫǯǷǸǨǮǸǫǱȂǳǴ, ǫǷǱǮ 

ǵǶǮǳȅǸȂ, ǽǸǴ ǫǩǴ ǲǦǰǷǮǲǦǱȂǳǴǫ ǭǳǦǽǫǳǮǫ ǶǴǨǳǴ ǫǪǮǳǮǼǫ, ǸǴ 

 
ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǵǶǮ ǪǦǳǳǴǲ ǴǩǶǦǳǮǽǫǳǮǮ ǷǸǫǵǫǳȂ ǶǦǷǾǮǶǫǳǮȅ Ǩ ǨǮǻǶǫ 

ǵǶǮǲǫǸ ǨǮǪ  

 
ǖǫǭǹǱȂǸǦǸȁ ǶǦǷǽǫǸǦ ǵǶǫǪǷǸǦǨǱǫǳȁ ǳǦ ǶǮǷǹǳǰǫ 10.  ǎǭ ǩǶǦǺǮǰǦ ǳǦ ȃǸǴǲ 

ǶǮǷǹǳǰǫ ǷǱǫǪǹǫǸ, ǽǸǴ ǸǫǴǶǫǸǮǽǫǷǰǮ ǵǶǫǪǫǱȂǳǴǫ ǭǳǦǽǫǳǮǫ ǪǱȅ ǷǸǫǵǫǳǮ 

ǶǦǷǾǮǶǫǳǮȅ Ǩ ǨǮǻǶǫ ǖȃǳǰǮǳǦ ǴǩǶǦǳǮǽǫǳǴ ǨǫǱǮǽǮǳǴǯ Ù=4. 

ǈ ǶǫǦǱȂǳȁǻ ǹǷǸǦǳǴǨǰǦǻ ǳǦ ǭǦǰǶǹǽǫǳǳȁǻ ǵǴǸǴǰǦǻ ǵǴǱǹǽǦȄǸ ǭǳǦǽǮǸǫǱȂǳǴ 

ǧǴǱȂǾǮǫ ǭǳǦǽǫǳǮȅ ǷǸǫǵǫǳǮ ǶǦǷǾǮǶǫǳǮȅ. ǎǭ ȃǸǴǩǴ ǷǱǫǪǹǫǸ, ǽǸǴ ǪǱȅ ǴǵǮǷǦǳǮȅ 

ǷǨǴǯǷǸǨ ǭǦǰǶǹǽǫǳǳǴǩǴ ǸǫǽǫǳǮȅ Ǩ ǶǫǦǱȂǳȁǻ ǹǷǸǶǴǯǷǸǨǦǻ, ǨǮǻǶȂ ǖȃǳǰǮǳǦ Ǩ ǽǮǷǸǴǲ 

ǨǮǪǫ ǲǴǬǫǸ ǳǫ ǵǴǪǴǯǸǮ. 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

16 

 
ǖǮǷǹǳǴǰ 10. ǍǦǨǮǷǮǲǴǷǸȂ ǷǸǫǵǫǳǮ ǶǦǷǾǮǶǫǳǮȅ ǴǸ ǽǮǷǱǦ ǒǦǻǦ 

 

6.  ǗǶǦǨǳǫǳǮǫ ǨǮǻǶȅ ǖȃǳǰǮǳǦ Ǯ ǦǵǵǶǴǰǷǮǲǦǼǮǮ ǞǸȁǲǦ. 

ǈ ǸǫǻǳǮǽǫǷǰǮǻ ǶǦǷǽǫǸǦǻ ǨǮǻǶǫǨȁǻ ǸǶǹǧ ǳǫǴǧǻǴǪǮǲǴ ǭǦǪǦǨǦǸȂǷȅ 

ǶǦǷǵǶǫǪǫǱǫǳǮǫǲ ǵǴ ǶǦǪǮǹǷǹ ǴǰǶǹǬǳǴǯ ǷǰǴǶǴǷǸǮ. ǊǱȅ ȃǸǴǯ ǼǫǱǮ ǲǴǬǳǴ 

ǮǷǵǴǱȂǭǴǨǦǸȂ ǨǮǻǶȂ ǖȃǳǰǮǳǦ, ǰǴǸǴǶȁǯ ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ ǷǴǨǴǰǹǵǳǴǷǸȂ 

ǷǨǴǧǴǪǳǴǩǴ Ǯ ǨȁǳǹǬǪǫǳǳǴǩǴ ǨǮǻǶǫǯ, ǷǾǮǸȁǫ ǳǦ ǳǫǰǴǸǴǶǴǲ ǨǳǹǸǶǫǳǳǫǲ ǶǦǪǮǹǷǫ 

r2 .  

 

 
ǊǦǳǳȁǯ ǲǴǪǫǱȂǳȁǯ ǨǮǻǶȂ ǮǲǫǫǸ ǳǫǪǴǷǸǦǸǴǰ, ǷǨȅǭǦǳǳȁǯ Ƿ Ǹǫǲ, ǽǸǴ ǳǦ 

ǶǦǪǮǹǷǫ ǷǾǮǨǰǮ ǷǰǴǶǴǷǸȂ ǮǲǫǫǸ ǮǭǱǴǲ, ǽǸǴ Ǩ ǵǶǮǶǴǪǫ ǳǫ ǮǲǫǫǸ ǲǫǷǸǦ. ǣǸǴǩǴ 

ǳǫǪǴǷǸǦǸǰǦ ǱǮǾǫǳǦ ǳǫǵǶǫǶȁǨǳǦȅ ǦǵǵǶǴǰǷǮǲǦǼǮȅ ǷǰǴǶǴǷǸǮ ǧǫǭ ǮǭǱǴǲǴǨ, ǰǴǸǴǶǹȄ 

ǲǴǬǳǴ ǳǦǯǸǮ Ǩ ǶǦǧǴǸǫ ǞǸȁǲǦ ǆ.Ǔ. Ǯ ǰǴǸǴǶǹȄ Ǩ ǪǦǱȂǳǫǯǾǫǲ ǧǹǪǫǲ ǪǱȅ ǰǶǦǸǰǴǷǸǮ 

ǳǦǭȁǨǦǸȂ ǨǮǻǶǫǲ ǞǸȁǲǦ [2].  

 
ǎǳǪǫǰǷ -2 ǷǴǴǸǨǫǸǷǸǨǹǫǸ ǶǦǪǮǹǷǹ ǷǾǮǨǰǮ, ǩǪǫ ǷǰǴǶǴǷǸǮ Ǩ ǨǮǻǶǫ ǵǶǮǳǮǲǦǫǸ 

ǲǦǰǷǮǲǦǱȂǳǴǫ ǭǳǦǽǫǳǮǫ (ǶǮǷǹǳǴǰ 11).  

ǕǫǶǫǯǪǫǲ ǰ ǧǫǭǶǦǭǲǫǶǳȁǲ ǵǫǶǫǲǫǳǳȁǲ 

 
ǊǱȅ ǨǮǻǶȅ ǖȃǳǰǮǳǦ Ǩ ǷǱǹǽǦǫ ǵǴǸǫǳǼǮǦǱȂǳǴǩǴ ǸǫǽǫǳǮȅ ǵǴǱǹǽǮǲ 

 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

17 

ǊǱȅ ǸǨǫǶǪǴǩǴ ǨǶǦǿǫǳǮȅ 

 
ǐǴǳǷǸǦǳǸǹ Ǉ ǴǵǶǫǪǫǱǮǲ Ǯǭ ǹǷǱǴǨǮȅ, ǽǸǴ ǵǶǮ x=x2 ǷǰǴǶǴǷǸǮ ǪǱȅ 

ǵǴǸǫǳǼǮǦǱȂǳǴǩǴ Ǯ ǸǨǫǶǪǴǩǴ ǨǶǦǿǫǳǮȅ ǷǴǨǵǦǪǦȄǸ, Ǹ.ǫ. 

 
ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǪǱȅ ǨǮǻǶȅ ǖȃǳǰǮǳǦ Ǯǲǫǫǲ 

 
ǈȁǶǦǭǮǲ ǨǮǻǶȂ ǞǸȁǲǦ Ǩ ǵǫǶǫǲǫǳǳȁǻ y Ǯ x.  

 
ǙǽǸǫǲ, ǽǸǴ 

 
ǘǴǩǪǦ ǪǱȅ ǨǮǻǶȅ ǞǸȁǲǦ ǵǴǱǹǽǮǲ 

 
ǉǶǦǺǮǰǮ ǷǰǴǶǴǷǸǫǯ ǪǱȅ ǨǮǻǶȅ ǖȃǳǰǮǳǦ Ǯ ǪǱȅ ǨǮǻǶȅ ǞǸȁǲǦ ǵǴǰǦǭǦǳȁ ǳǦ 

ǶǮǷǹǳǰǫ 11 

 

 
ǖǮǷǹǳǴǰ 11. ǗǰǴǶǴǷǸǮ ǪǱȅ ǨǮǻǶǫǯ ǖȃǳǰǮǳǦ Ǯ ǞǸȁǲǦ x2 = 0.6 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

18 

ǘǫǵǫǶȂ ǴǵǶǫǪǫǱǮǲ, ǰǦǰ ǷǨȅǭǦǳȁ ǷǰǴǶǴǷǸǮ Ǯ ǷǴǴǸǨǫǸǷǸǨǫǳǳǴ ǽǮǷǱǦ ǒǦǻǦ ǳǦ 

ǶǦǪǮǹǷǦǻ x1=1 Ǯ x2.  ǕǶǮ ǮǭǴǸǫǶǲǮǽǫǷǰǴǲ ǶǦǷǵǶǫǪǫǱǫǳǮǮ ǵǦǶǦǲǫǸǶǴǨ ǵǴǱǹǽǮǲ 

 
ǋǷǱǮ ǨǨǫǷǸǮ ǴǩǶǦǳǮǽǫǳǮǫ ǳǦ ǲǦǰǷǮǲǦǱȂǳǴǫ ǭǳǦǽǫǳǮǫ ǽǮǷǱǦ ǒǦǻǦ Ǔ2=1, ǸǴ 

ǵǴǱǹǽǮǲ ǷǱǫǪǹȄǿǮǯ ǶǫǭǹǱȂǸǦǸ 

 
ǖǫǭǹǱȂǸǦǸȁ ǶǦǷǽǫǸǦ ǵǶǫǪǷǸǦǨǱǫǳȁ ǳǦ ǶǮǷǹǳǰǫ 12 

 

 
ǖǮǷǹǳǴǰ 12. ǍǦǨǮǷǮǲǴǷǸȂ ǽǮǷǱǦ ǒǦǻǦ ǳǦ ǨǻǴǪǫ ǴǸ r2 = x2 

 

ǓǦ ǶǮǷǹǳǰǫ 12 ǪǱȅ ǷǶǦǨǳǫǳǮȅ ǵǴǰǦǭǦǳǦ ǷǴǴǸǨǫǸǷǸǨǹȄǿǦȅ ǭǦǨǮǷǮǲǴǷǸȂ ǪǱȅ 

ǨǮǻǶȅ ǖȃǳǰǮǳǦ 

 
ǗǴǵǴǷǸǦǨǱǫǳǮǫ ǵǶǴǺǮǱǫǯ ǴǰǶǹǬǳǴǯ ǷǰǴǶǴǷǸǮ ǞǸȁǲǦ Ǯ ǖȃǳǰǮǳǦ ǵǴǰǦǭȁǨǦǫǸ, 

ǽǸǴ ǴǳǮ ǧǱǮǭǰǮ ǪǶǹǩ ǰ ǪǶǹǩǹ Ǩ ǵǶǮǴǷǫǨǴǯ ǴǧǱǦǷǸǮ Ǯ ǭǳǦǽǮǸǫǱȂǳǴ ǴǸǱǮǽǦȄǸǷȅ ǳǦ 

ǵǫǶǮǺǫǶǮǮ. ǒǴǬǳǴ ǷǰǦǭǦǸȂ, ǽǸǴ ȃǸǮ ǵǶǴǺǮǱǮ ǷǰǴǶǴǷǸǮ ǳǫ ȅǨǱȅȄǸǷȅ 

ȃǰǨǮǨǦǱǫǳǸǳȁǲǮ ǮǱǮ ǦǱȂǸǫǶǳǦǸǮǨǳȁǲǮ ǪǶǹǩ ǪǶǹǩǹ. ǎǭ ǶǮǷǹǳǰǦ 12 ǨǮǪǳǴ, ǽǸǴ 

ǨǮǻǶȂ ǞǸȁǲǦ ǪǴǵǹǷǰǦǫǸ ǭǳǦǽǮǸǫǱȂǳǴ ǧǴǱȂǾǮǫ ǽǮǷǱǦ ǒǦǻǦ ǳǦ ǵǫǶǮǺǫǶǮǮ 

ǭǦǰǶǹǽǫǳǳǴǩǴ ǵǴǸǴǰǦ ǽǫǲ ǨǮǻǶȂ ǖȃǳǰǮǳǦ. ǘǦǰ ǵǶǮ x2=0,8, ǪǴǵǹǷǸǮǲǴǫ ǽǮǷǱǴ ǒǦǻǦ 

ǧǱǮǭǰǴ ǰ ǒ1=1, ǽǸǴ ǮǲǫǫǸ ǲǫǷǸǴ Ǩ ǨǮǻǶǫǨȁǻ ǸǶǹǧǦǻ. ǊǱȅ ǨǮǻǶǫǨȁǻ ȃǬǫǰǸǴǶǴǨ 

ǸǦǰǦȅ ǷǮǸǹǦǼǮȅ ǳǫ ȅǨǱȅǫǸǷȅ ǴǧȅǭǦǸǫǱȂǳǴǯ. 

 

7.  ǕǫǶǫǵǦǪ ǪǦǨǱǫǳǮȅ Ǩ ǵǴǸǴǰǫ Ƿ ǭǦǰǶǹǸǰǴǯ ǵǴ ǭǦǰǴǳǹ ǞǸȁǲǦ. 

ǖǦǷǷǲǴǸǶǮǲ ǭǦǪǦǽǹ ǴǵǶǫǪǫǱǫǳǮȅ ǵǫǶǫǵǦǪǦ ǪǦǨǱǫǳǮȅ Ǩ ǨǮǻǶǫ ǞǸȁǲǦ, 

ǰǴǸǴǶȁǯ ǴǵǶǫǪǫǱȅǫǸǷȅ ǨȁǶǦǬǫǳǮǫǲ 
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19 

 
ǩǪǫ ǨǨǫǪǫǳȁ ǴǧǴǭǳǦǽǫǳǮȅ  

 
ǗǴǩǱǦǷǳǴ ǹǶǦǨǳǫǳǮȄ ǶǦǪǮǦǱȂǳǴǩǴ ǶǦǨǳǴǨǫǷǮȅ 

 
ǘǫǵǫǶȂ ǵǫǶǫǯǪǫǲ ǰ ǧǫǭǶǦǭǲǫǶǳȁǲ ǵǫǶǫǲǫǳǳȁǲ x Ǯ y, Ǧ ǸǦǰǬǫ ǪǦǨǱǫǳǮȅ Ǯ 

ǵǱǴǸǳǴǷǸǮ 

 
ǘǴǩǪǦ ǹǶǦǨǳǫǳǮǫ ǶǦǪǮǦǱȂǳǴǩǴ ǶǦǨǳǴǨǫǷǮȅ ǵǶǮǲǫǸ ǨǮǪ 

 
ǕǶǮ ǨȁǨǴǪǫ ǪǦǳǳǴǩǴ ǹǶǦǨǳǫǳǮȅ ǵǴǱǦǩǦǫǸǷȅ, ǽǸǴ ǶǦǷǵǶǫǪǫǱǫǳǮǫ ǵǦǶǦǲǫǸǶǴǨ Ǩ 

ǨǮǻǶǫ ȅǨǱȅǫǸǷȅ ǮǭǴǸǫǶǲǮǽǫǷǰǮǲ, Ǯ, ǷǱǫǪǴǨǦǸǫǱȂǳǴ 

 
ǕǶǴǮǳǸǫǩǶǮǶǹǫǲ ǵǴǱǹǽǫǳǳǴǫ ǨȁǾǫ ǪǮǺǺǫǶǫǳǼǮǦǱȂǳǴǫ ǹǶǦǨǳǫǳǮǫ Ǩ 

ǵǶǫǪǫǱǦǻ 0<x<1, e0<e<1, ǸǴǩǪǦ ǵǴǱǹǽǮǲ. 

 
ǘǫǵǫǶȂ ǨǨǫǪǫǲ ǴǩǶǦǳǮǽǫǳǮǫ ǪǱȅ ǲǦǰǷǮǲǦǱȂǳǴǯ ǷǰǴǶǴǷǸǮ, Ǹ.ǫ. ǧǹǪǫǲ 

ǷǽǮǸǦǸȂ, ǽǸǴ ǲǦǰǷǮǲǦǱȂǳǴǫ ǽǮǷǱǴ ǒǦǻǦ ǶǦǨǳǴ ǫǪǮǳǮǼǫ, Ǹ.ǫ. ǒ2=1. 

ǘǦǰ ǰǦǰ Ǩ ǮǭǴǸǫǶǲǮǽǫǷǰǴǲ ǵǴǸǴǰǫ ǷǰǴǶǴǷǸȂ ǭǨǹǰǦ ǵǴǷǸǴȅǳǳǦ, ǸǴ ǴǸǳǴǾǫǳǮǫ 

ǽǮǷǫǱ ǒǦǻǦ ǶǦǨǳǴ ǴǸǳǴǾǫǳǮȄ ǷǰǴǶǴǷǸǫǯ 

 
ǖǦǭǶǫǾǦȅ ȃǸǴ ǹǶǦǨǳǫǳǮǫ ǴǸǳǴǷǮǸǫǱȂǳǴ x2 ǵǴǱǹǽǮǲ 

 
ǈ ǶǫǭǹǱȂǸǦǸǫ ǪǱȅ ǵǫǶǫǵǦǪǦ ǪǦǨǱǫǳǮȅ ǵǴǱǹǽǮǲ ǺǴǶǲǹǱǹ, ǴǸǱǮǽǳǹȄ ǴǸ [6] 

 
ǖǫǭǹǱȂǸǦǸȁ ǶǦǷǽǫǸǦ ǵǴ ȃǸǴǯ ǺǴǶǲǹǱǫ ǵǶǫǪǷǸǦǨǱǫǳȁ ǳǦ ǶǮǷ.13-14. 
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20 

 
ǖǮǷǹǳǴǰ 13. ǈǫǱǮǽǮǳǦ ǷǸǫǵǫǳǮ ǶǦǷǾǮǶǫǳǮȅ ǪǱȅ ǶǦǭǱǮǽǳǴǩǴ ǸǮǵǦ ǨǮǻǶǫǯ 

 

ǎǭ ǵǴǱǹǽǫǳǳǴǩǴ ǩǶǦǺǮǰǦ ǨǮǪǳǴ, ǽǸǴ ǶǫǭǹǱȂǸǦǸȁ ǶǦǷǽǫǸǦ ǪǱȅ ǨǮǻǶǫǯ ǖȃǳǰǮǳǦ 

Ǯ ǞǸȁǲǦ ǷǹǿǫǷǸǨǫǳǳǴ ǶǦǭǱǮǽǦȄǸǷȅ. 

 

 
ǖǮǷǹǳǴǰ 14. ǍǦǨǮǷǮǲǴǷǸȂ ǶǦǪǮǹǷǦ ǲǦǰǷǮǲǦǱȂǳǴǯ ǷǰǴǶǴǷǸǮ ǴǸ ǽǮǷǱǦ ǒǦǻǦ. 

 

 ǙǽǮǸȁǨǦȅ, ǽǸǴ Ǩ ǭǦǰǶǹǽǫǳǳȁǻ ǵǴǸǴǰǦǻ ǷǸǫǵǫǳȂ ǶǦǷǾǮǶǫǳǮȅ ǲǴǬǫǸ 

ǮǷǽǮǷǱȅǸȂǷȅ ǪǫǷȅǸǰǦǲǮ, ǸǴ ǲǴǬǳǴ ǷǪǫǱǦǸȂ ǨȁǨǴǪ Ǵ ǸǴǲ, ǽǸǴ ǦǵǵǶǴǰǷǮǲǦǼǮȅ 

ǞǸȁǲǦ ǧǴǱǫǫ ǵǶǫǪǵǴǽǸǮǸǫǱȂǳǦ. 

 

CǵǮǷǴǰ ǮǷǵǴǱȂǭǴǨǦǳǳǴǯ ǱǮǸǫǶǦǸǹǶȁ: 

1. ǕǮǶǦǱǮǾǨǮǱǮ Ǟ.ǆ., ǕǴǱȅǫǨ ǈ.ǒ., ǗǫǶǩǫǫǨ ǒ.Ǔ. ǈǮǻǶǫǨǴǯ ȃǺǺǫǰǸ. 

ǣǰǷǵǫǶǮǲǫǳǸ, ǸǫǴǶǮȅ, ǸǫǻǳǮǽǫǷǰǮǫ ǶǫǾǫǳǮȅ. ǕǴǪ ǶǫǪ. ǆ.ǎ. ǑǫǴǳǸȂǫǨǦ. ñ ǒ.: 

ǙǓǕǜ çǣǳǫǶǩǴǲǦǾè, 2000. - 412 Ƿ. 

2. ǞǸȁǲ ǆ.Ǔ. ǆȃǶǴǪǮǳǦǲǮǰǦ ǼǮǰǱǴǳǳǴ-ǨǮǻǶǫǨȁǻ ǰǦǲǫǶ. ǈǱǦǪǮǨǴǷǸǴǰ, 

ǊǈǉǙ, 1984, 200 Ƿ.   

3.  

É ǗǫǶǩǫǫǨ ǒ.Ǔ.,   2022 
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ǉǑǆǈǆ 2 

 

ǙǊǐ 608 

 

ǉǫǱǪǮǲȁǶǦǪǴǨ ǆ. ǉ. 

 ǪǴǰǸǴǶ Ǹǫǻǳ.  ǳǦǹǰ,  

 ǪǴǼǫǳǸ ǒǫǬǪǹǳǦǶǴǪǳǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ ǳǫǺǸǮ Ǯ ǩǦǭǦ  

ǮǲǫǳǮ ǥǩǾǮǩǫǱȂǪȁ ǐǦǰǦǫǨǦ, 

ǩ. ǆǾǩǦǧǦǸ, ǘǹǶǰǲǫǳǮǷǸǦǳ 

ǊǫǶȅǫǨ ǆ. ǖ. 

 ǰǦǳǪ.  Ǹǫǻǳ.  ǳǦǹǰ,  

ǷǸǦǶǾǮǯ ǳǦǹǽǳȁǯ ǷǴǸǶǹǪǳǮǰ, 

ǓǦǹǽǳǴ-ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǯ ǮǳǷǸǮǸǹǸ ǵǶǮǶǴǪǳǴǩǴ ǩǦǭǦ ǉǐ çǘǹǶǰǲǫǳǩǦǭè, 

               ǩ. ǆǾǩǦǧǦǸ, ǘǹǶǰǲǫǳǮǷǸǦǳ 

 

ǖǆǍǖǆǇǔǘǐǆ ǉǆǍǔǐǔǓǊǋǓǗǆǘǓǡǛ ǒǋǗǘǔǖǔǌǊǋǓǎǏ 

ǒǋǘǔǊǔǒ ǔǊǓǔǈǖǋǒǋǓǓǔǏ ǖǆǍǊǋǑǢǓǔǏ ǣǐǗǕǑǙǆǘǆǜǎǋǏ 

 

ǆǳǳǴǸǦǼǮȅ 

ǈ ǷǸǦǸȂǫ ǪǫǸǦǱȂǳǴ ǵǶǴǦǳǦǱǮǭǮǶǴǨǦǳȁ ǨǴǵǶǴǷȁ ȃǰǷǵǱǹǦǸǦǼǮǮ ǩǦǭǴǨȁǻ 

ǷǰǨǦǬǮǳ, ǨȁǵǴǱǳǫǳ ǦǳǦǱǮǭ ǷǹǿǫǷǸǨǹȄǿǮǻ ǷǮǷǸǫǲ ǔǖǣ ǪǱȅ ǩǦǭǴǨȁǻ ǷǰǨǦǬǮǳ. 

ǕǴǱǴǬǮǸǫǱȂǳȁǯ ȃǺǺǫǰǸ ǴǸ ǵǶǮǲǫǳǫǳǮȅ ǸǫǻǳǴǱǴǩǮǮ ǴǪǳǴǨǶǫǲǫǳǳǴǯ 

ǶǦǭǪǫǱȂǳǴǯ ȃǰǷǵǱǹǦǸǦǼǮǮ (ǪǦǱǫǫ ǔǖǣ) ǨȁǶǦǬǦǫǸǷȅ Ǩ ǷǴǰǶǦǿǫǳǮǮ ǰǦǵǮǸǦǱȂǳȁǻ 

ǨǱǴǬǫǳǮǯ ǳǦ ǷǸǶǴǮǸǫǱȂǷǸǨǴ ǷǰǨǦǬǮǳ ǪǱȅ ǰǦǬǪǴǩǴ Ǯǭ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǻ 

ǴǧȀǫǰǸǴǨ, Ǩ ǷǴǰǶǦǿǫǳǮǮ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǻ ǶǦǷǻǴǪǴǨ Ǯ ǷǶǴǰǦ ǴǷǨǴǫǳǮȅ 

ǲǳǴǩǴǵǱǦǷǸǴǨǴǩǴ ǲǫǷǸǴǶǴǬǪǫǳǮȅ, Ǩ ǹǨǫǱǮǽǫǳǮǮ ǪǴǧȁǽǮ ǹǩǱǫǨǴǪǴǶǴǪǴǨ Ǯ ǷǶǴǰǦ 

ǰǴǳǫǽǳǴǯ ǳǫǺǸǫǴǸǪǦǽǮ Ƿ ǶǫǳǸǦǧǫǱȂǳǴǯ ȃǰǷǵǱǹǦǸǦǼǮǫǯ ǷǰǨǦǬǮǳ. 

ǘǦǰǬǫ ǵǶǴǨǫǪǫǳ ǸǫǻǳǮǰǴ-ȃǰǴǳǴǲǮǽǫǷǰǮǯ ǦǳǦǱǮǭ ǸǶǫǻ ǨǦǶǮǦǳǸǴǨ ǶǦǭǶǦǧǴǸǰǮ 

ǪǱȅ ǴǧǴǷǳǴǨǦǳǳǴǩǴ ǨȁǧǴǶǦ Ǯ ǶǫǰǴǲǫǳǪǦǼǮǮ ǰ ǹǸǨǫǶǬǪǫǳǮȄ. ǈ ǰǦǽǫǷǸǨǫ 

ǴǧȀǫǲǳȁǻ Ǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǺǦǰǸǴǶǴǨ, ǨǱǮȅȄǿǮǻ ǳǦ ǹǶǴǨǫǳȂ Ǯ ǪǮǳǦǲǮǰǹ 

ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǵǴǰǦǭǦǸǫǱǫǯ, ǵǶǮǳȅǸȁ: ǴǧȀǫǲ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǴǩǴ ǧǹǶǫǳǮȅ, 

ǰǴǱǮǽǫǷǸǨǴ ǷǰǨǦǬǮǳ, ǨǨǴǪǮǲȁǻ Ǯǭ ǧǹǶǫǳǮȅ Ǩ ȃǰǷǵǱǹǦǸǦǼǮȄ, ǴǧȀǫǲȁ ǪǴǧȁǽǮ 

ǳǫǺǸǮ, ǩǦǭǦ Ǯ ǰǴǳǪǫǳǷǦǸǦ, ǺǴǳǪ ǪǴǧȁǨǦȄǿǮǻ ǷǰǨǦǬǮǳ. 

ǖǦǷǽǫǸ ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǵǴǰǦǭǦǸǫǱǫǯ ǵǶǴǮǭǨǴǪǮǱǷȅ Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ 

ǵǶǴǫǰǸǮǶǹǫǲȁǲǮ ǹǶǴǨǳȅǲǮ Ǯ ǪǮǳǦǲǮǰǴǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǵǴǰǦǭǦǸǫǱǫǯ ǵǴ 

ǨǦǶǮǦǳǸǦǲ Ƿ ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǳǴǶǲǦǸǮǨǴǨ, ǵǴǷǸǦǨǱǫǳǳȁǻ Ǩ 

ǭǦǨǮǷǮǲǴǷǸȂ ǴǸ ǮǭǲǫǳǫǳǮȅ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǺǦǰǸǴǶǴǨ. 

ǎǷǵǴǱȂǭǴǨǦǳǮǫ ǳǴǨǫǯǾǮǻ ǸǫǻǳǴǱǴǩǮǯ ǵǴǲǴǩǦǫǸ ǳǦǶǦǷǸǮǸȂ ǪǴǧȁǽǳǴǯ 

ǵǴǸǫǳǼǮǦǱ ǰǦǰ ǭǦ ǷǽǫǸ ǮǭǨǱǫǽǫǳǮȅ ǸǶǹǪǳǴǪǴǷǸǹǵǳǴǯ ǳǫǺǸǮ ǳǦ ǪǦǨǳǴ 

ȃǰǷǵǱǹǦǸǮǶǹǫǲȁǻ ǲǫǷǸǴǶǴǬǪǫǳǮȅǻ, ǸǦǰ Ǯ ǨǨǴǪǦ Ǩ ǶǦǭǶǦǧǴǸǰǹ ǶǦǳǫǫ ǳǫǪǴǷǸǹǵǳȁǻ 
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23 

ǪǱȅ ǴǷǨǴǫǳǮȅ ǩǱǹǧǴǰǴǭǦǱǫǩǦȄǿǮǻ ǳǫǺǸȅǳȁǻ ǩǴǶǮǭǴǳǸǴǨ. ǈ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ 

ǵǫǶǫǪ ǳǫǺǸȅǳǴǯ ǵǶǴǲȁǾǱǫǳǳǴǷǸȂȄ ǘǹǶǰǲǫǳǮǷǸǦǳǦ ǷǸǴǮǸ ǨǴǵǶǴǷ ǨǴǨǱǫǽǫǳǮȅ Ǩ 

ǦǰǸǮǨǳǹȄ ǶǦǭǶǦǧǴǸǰǹ ǸǶǹǪǳǴǮǭǨǱǫǰǦǫǲȁǻ ǭǦǵǦǷǴǨ ǳǫǺǸǮ, ǴǷǳǴǨǳǦȅ ǪǴǱȅ ǰǴǸǴǶȁǻ 

ǳǦǻǴǪǮǸǷȅ Ǩ ǳǮǭǰǴǵǶǴǳǮǼǦǫǲȁǻ ǰǴǱǱǫǰǸǴǶǦǻ. ǈǦǬǳǴǷǸȂ ǶǫǾǫǳǮȅ ȃǸǴǯ ǵǶǴǧǱǫǲȁ 

ǴǵǶǫǪǫǱȅǫǸǷȅ ǮǷǸǴǿǫǳǮǫǲ ǭǦǵǦǷǴǨ ǳǦ ǪǦǨǳǴ ȃǰǷǵǱǹǦǸǮǶǹǫǲȁǻ ǵǱǴǿǦǪȅǻ Ƿ 

ǶǫǭǰǮǲ ǷǳǮǬǫǳǮǫǲ ǵǶǴǪǹǰǸǮǨǳǴǷǸǮ ǷǰǨǦǬǮǳ 

ǘǫǻǳǴǱǴǩǮȅ Ƿ ǲǳǴǩǴǵǦǰǫǶǳǴ-ǷǫǰǼǮǴǳǳȁǲǮ ǰǴǲǵǴǳǴǨǰǦǲǮ ǵǴǭǨǴǱȅǫǸ Ƿ 

ǻǴǶǴǾǫǯ ǶǫǳǸǦǧǫǱȂǳǴǷǸȂȄ ǪǴǶǦǭǶǦǧǦǸȁǨǦǸȂ ǧǦǭǴǨȁǫ ǨȁǷǴǰǴǴǧǨǴǪǳǫǳǳȁǫ, 

ǮǷǸǴǿǫǳǳȁǫ ǳǫǺǸȅǳȁǫ ǵǱǦǷǸȁ ǪǴ ǪǴǷǸǮǬǫǳǮȅ ǳǦǲǫǽǫǳǳǴǯ ǳǫǺǸǫǴǸǪǦǽǮ 

ǷǴǨǲǫǷǸǳǴ Ƿ ǵǴǪǰǱȄǽǫǳǮǫǲ Ǩ ǴǪǳǴǨǶǫǲǫǳǳǴ-ǶǦǭǪǫǱȂǳǹȄ ǶǦǭǶǦǧǴǸǰǹ ǳǦ 

ǴǵǶǫǪǫǱǫǳǳȁǻ ǶǫǬǮǲǦǻ ǳǴǨȁǻ ǧǫǭǨǴǪǳȁǻ ǳǫǺǸȅǳȁǻ ǭǦǱǫǬǫǯ. ǕǶǮ ȃǸǴǲ ǽǫǶǫǭ 

ǴǪǮǳ ǱǮǺǸ ǷǰǨǦǬǮǳȁ ǭǦ ǷǽǫǸ ǶǫǩǹǱǮǶǴǨǦǳǮȅ ǭǦǧǴǯǳȁǲǮ ǰǱǦǵǦǳǦǲǮ- 

ǴǸǷǫǰǦǸǫǱȅǲǮ ǴǪǳǴǨǶǫǲǫǳǳǴ-ǶǦǭǪǫǱȂǳǴ ǮǱǮ ǵǴǴǽǫǶǫǪǳǴ (ǵǫǶǮǴǪǮǽǫǷǰǮ) ǨǫǪǫǸǷȅ 

ǴǸǧǴǶ Ǯ ǭǦǰǦǽǰǦ Ǩ ǳǫǷǰǴǱȂǰǴ ǳǫǺǸȅǳȁǻ ǵǱǦǷǸǴǨ, Ǧ ǸǦǰǬǫ ǵǶǴǨǴǪǮǸǷȅ ǵǴǷǸǴȅǳǳȁǯ 

ǹǽǫǸ Ǯ ǰǴǳǸǶǴǱȂ ǭǦ ǪǴǧȁǽǫǯ ǺǱȄǮǪǦ Ǯ ǭǦǰǦǽǰǴǯ ǶǦǧǴǽǫǩǴ ǦǩǫǳǸǦ.  

ǐǱȄǽǫǨȁǫ ǷǱǴǨǦ 

ǍǦǱǫǬȂ, ǪǫǧǮǸ, ǩǱǹǾǫǳǮǫ, ǰǴǳǼǫǳǸǶǮǽǫǷǰǦȅ ǵǴǪǨǫǷǰǦ, ǵǦǰǫǶ, 

ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǦȅ ǰǴǱǴǳǳǦ, ǪǫǵǶǫǷǷǮȅ, ǴǪǳǴǨǶǫǲǫǳǳǦȅ ǶǦǭǪǫǱȂǳǦȅ 

ȃǰǷǵǱǹǦǸǦǼǮȅ. 

 

ǈǨǫǪǫǳǮǫ. ǒǫǷǸǴǶǴǬǪǫǳǮǫ ǐǴǶǵǫǪǬǫ ȅǨǱȅǫǸǷȅ ǲǳǴǩǴǵǱǦǷǸǴǨȁǲ, ǳǦ ǰǴǸǴǶǴǲ 

ǩǦǭǴǰǴǳǪǫǳǷǦǸǳȁǫ Ǯ ǳǫǺǸǫǩǦǭǴǰǴǳǪǫǳǷǦǸǳȁǫ ǭǦǱǫǬǮ ǨǷǸǶǫǽǦȄǸǷȅ ǳǦ ǶǦǭǱǮǽǳȁǻ 

ǩǱǹǧǮǳǦǻ Ǯ ǻǦǶǦǰǸǫǶǮǭǹȄǸǷȅ ǶǦǭǱǮǽǳȁǲǮ ǵǦǶǦǲǫǸǶǦǲǮ. 

ǆǱȂǸǫǶǳǦǸǮǨǴǯ ǶǦǭǶǦǧǴǸǰǮ ǲǫǷǸǴǶǴǬǪǫǳǮȅ ǵǹǸǫǲ ǧǹǶǫǳǮȅ ǷǰǨǦǬǮǳ ǳǦ 

ǰǦǬǪǹȄ Ǯǭ ǲǳǴǩǴǽǮǷǱǫǳǳȁǻ ǭǦǱǫǬǫǯ ȅǨǱȅǫǸǷȅ ǷǵǴǷǴǧ ǶǦǭǶǦǧǴǸǰǮ, ǴǷǳǴǨǦǳǳȁǯ ǳǦ 

ǴǪǳǴǨǶǫǲǫǳǳǴ ǶǦǭǪǫǱȂǳǴǯ ȃǰǷǵǱǹǦǸǦǼǮǮ ǵǱǦǷǸǴǨ ǴǪǳǴǯ ǷǰǨǦǬǮǮǴǯ, ǵǶǴǧǹǶǫǳǳǴǯ 

ǪǴ ǳǮǬǳǫǩǴ ǵǱǦǷǸǦ, ǽǸǴ ǪǦǫǸ ǭǳǦǽǮǸǫǱȂǳȁǯ ȃǰǴǳǴǲǮǽǫǷǰǮǯ ȃǺǺǫǰǸ ǴǸ 

ǷǴǰǶǦǿǫǳǮȅ ǭǦǸǶǦǸ ǳǦ ǧǹǶǫǳǮǫ ǧǴǱȂǾǴǩǴ ǽǮǷǱǦ ǷǰǨǦǬǮǳ [1, 2] . 

ǜǫǱȂ Ǯ ǭǦǪǦǽǦ ǮǷǷǱǫǪǴǨǦǳǮȅ. ǈ ǷǨȅǭǮ Ƿ ȃǸǮǲ ǳǦǲǮ ǵǶǮǨǴǪȅǸǷȅ Ǯ 

ǦǳǦǱǮǭǮǶǹȄǸǷȅ ǶǦǭǱǮǽǳȁǫ Ƿǻǫǲȁ ǴǪǳǴǨǶǫǲǫǳǳǴ-ǶǦǭǪǫǱȂǳǴǯ ȃǰǷǵǱǹǦǸǦǼǮǮ 

ǷǰǨǦǬǮǳ (ǔǖǣ) ǵǶǮǲǫǳǮǸǫǱȂǳǴ ǰ ǴǵǸǮǲǦǱȂǳȁǲ ǰǴǳǷǸǶǹǰǼǮȅǲ ǷǰǨǦǬǮǳ, 

ǵǶǮǲǫǳȅǫǲȁǲ Ǩ ǵǶǦǰǸǮǰǫ ǧǹǶǫǳǮȅ ǳǦ ǲǫǷǸǴǶǴǬǪǫǳǮǮ ǐǴǶǵǫǪǬǫ Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ 

ǺǦǰǸǮǽǫǷǰǮǲǮ ǩǫǴǱǴǩǴ-ǸǫǻǳǮǽǫǷǰǮǲǮ ǹǷǱǴǨǮȅǲǮ. 

ǒǦǸǫǶǮǦǱȁ Ǯ ǲǫǸǴǪȁ. ǖǦǭǶǦǧǴǸǰǦ ǵǶǫǪǱǴǬǫǳǮǯ ǵǴ ǨȁǧǴǶǹ ǸǫǻǳǴǱǴǩǮǮ ǔǖǣ Ǯ 

ǶǦǼǮǴǳǦǱȂǳǴǩǴ ǰǴǲǵǱǫǰǷǦ ǴǧǴǶǹǪǴǨǦǳǮȅ ǷǴǩǱǦǷǹǫǸǷȅ Ƿ ǴǧǿǮǲǮ ǸǶǫǧǴǨǦǳǮȅǲǮ ǰ 

ǪǦǳǳǴǲǹ ǷǵǴǷǴǧǹ ȃǰǷǵǱǹǦǸǦǼǮǮ ǲǳǴǩǴǵǱǦǷǸǴǨȁǻ ǲǫǷǸǴǶǴǬǪǫǳǮǯ. 

ǈ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǴǧǿǮǲǮ ǸǶǫǧǴǨǦǳǮȅǲǮ ǸǫǻǳǮǰǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǶǫǾǫǳǮȅ 

ǵǴ ǔǖǣ ǪǴǱǬǳȁ ǴǧǫǷǵǫǽǮǨǦǸȂ: 

- ǵǴǱǹǽǫǳǮǫ ǴǵǸǮǲǦǱȂǳȁǻ ǪǫǧǮǸǴǨ ǵǴ ǰǦǬǪǴǲǹ Ǯǭ ȃǰǷǵǱǹǦǸǮǶǹǫǲȁǻ             

ǵǱǦǷǸǴǨ (Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǵǶǴǫǰǸǴǲ ǶǦǭǶǦǧǴǸǰǮ); 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

24 

- ǨǴǭǲǴǬǳǴǷǸȂ ǴǵǫǶǦǸǮǨǳǴǩǴ ǶǫǩǹǱǮǶǴǨǦǳǮȅ ǴǧǿǫǩǴ ǪǫǧǮǸǦ ǷǰǨǦǬǮǳȁ ǵǶǮ 

ǶǦǼǮǴǳǦǱȂǳǴǲ ǷǴǴǸǳǴǾǫǳǮǮ ǪǫǧǮǸǴǨ ǴǸǪǫǱȂǳȁǻ ǵǱǦǷǸǴǨ; 

- ǵǶǴǨǫǪǫǳǮǫ ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ ǶǦǧǴǸ Ƿ ǴǵǶǫǪǫǱǫǳǮǫǲ ǻǦǶǦǰǸǫǶǮǷǸǮǰ 

ǰǦǬǪǴǩǴ Ǯǭ ǵǱǦǷǸǴǨ; 

- ȃǺǺǫǰǸǮǨǳǴǫ ǵǶǴǨǫǪǫǳǮǫ ǴǵǫǶǦǼǮǯ ǵǴ ǴǷǨǴǫǳǮȄ Ǯ ǩǱǹǾǫǳǮȄ ǵǱǦǷǸǴǨ Ǯ 

ǷǰǨǦǬǮǳȁ Ǩ ǼǫǱǴǲ; 

- ǨǴǭǲǴǬǳǴǷǸȂ ȃǺǺǫǰǸǮǨǳǴǩǴ ǵǶǴǨǫǪǫǳǮȅ ǶǫǲǴǳǸǳȁǻ ǶǦǧǴǸ; 

- ǳǦǱǮǽǮǫ ȃǱǫǲǫǳǸǴǨ Ǩ ǰǴǲǵǱǫǰǷǫ ǴǧǴǶǹǪǴǨǦǳǮȅ, ǴǧǫǷǵǫǽǮǨǦȄǿǮǻ ǵǶǫǪǴǸ-

ǨǶǦǿǫǳǮǫ ǴǸǰǶȁǸǴǩǴ ǺǴǳǸǦǳǮǶǴǨǦǳǮȅ ǷǰǨǦǬǮǳȁ; 

- ǨǴǭǲǴǬǳǴǷǸȂ ǵǶǴǨǫǪǫǳǮȅ ǻǮǲǶǫǦǩǫǳǸǳȁǻ ǨǴǭǪǫǯǷǸǨǮǯ ǰǦǰ ǳǦ ǵǴǸǴǰ 

ǺǱȄǮǪǴǨ Ǩ Ǔǐǘ, ǸǦǰ Ǯ ǳǦ ȃǰǷǵǱǹǦǸǮǶǹǫǲȁǫ ǵǱǦǷǸȁ (ǮǳǩǮǧǮǸǴǶǦǲǮ 

ǩǮǪǶǦǸǴǴǧǶǦǭǴǨǦǳǮȅ Ǯ ǪǶ.). 

ǕǶǮǳǮǲǦǫǲȁǫ ǸǫǻǳǮǰǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǶǫǾǫǳǮȅ ǲǴǩǹǸ ǭǳǦǽǮǸǫǱȂǳǴ 

ǶǦǭǱǮǽǦǸȂǷȅ ǪǱȅ ǰǴǳǰǶǫǸǳȁǻ ǶǦǭǱǮǽǳȁǻ ǹǷǱǴǨǮǯ ǩǦǭǴǰǴǳǪǫǳǷǦǸǳȁǻ 

ǲǫǷǸǴǶǴǬǪǫǳǮǯ [3, 4] .  

ǕǶǮ ȃǸǴǲ ǨȁǵǴǱǳǫǳǮǫ ǨǷǫǻ ǨȁǾǫǵǫǶǫǽǮǷǱǫǳǳȁǻ ǸǶǫǧǴǨǦǳǮǯ Ƿ ǲǦǰǷǮǲǦǱȂǳǴǯ 

ǵǴǱǳǴǸǴǯ ǲǴǬǫǸ ǴǰǦǭǦǸȂǷȅ ǳǫǨǴǭǲǴǬǳȁǲ Ǩ ǰǦǰǮǻ-ǸǴ ǷǵǫǼǮǺǮǽǫǷǰǮǻ ǹǷǱǴǨǮȅǻ. 

ǔǷǴǧǫǳǳǴ ǭǳǦǽǮǲȁǲǮ ȅǨǱȅȄǸǷȅ ǺǦǰǸǴǶȁ ǩǱǹǧǮǳȁ ǷǰǨǦǬǮǳ Ǯ ǪǮǦǲǫǸǶǦ ǴǧǷǦǪǳȁǻ 

ǰǴǱǴǳǳ. ǇǴǱȂǾǦȅ ǩǱǹǧǮǳǦ ǷǰǨǦǬǮǳ (ǰǦǰ Ǩ ǷǱǹǽǦǫ ǲǫǷǸǴǶǴǬǪǫǳǮȅ ǐǴǶǵǫǪǬǫ) Ǯ 

ǲǦǱȁǯ ǪǮǦǲǫǸǶ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǻ ǰǴǱǴǳǳ ǭǳǦǽǮǸǫǱȂǳǴ ǴǩǶǦǳǮǽǮǨǦȄǸ 

ǨǴǭǲǴǬǳǴǷǸǮ ǵǶǮǲǫǳǫǳǮȅ ǨǳǹǸǶǮǷǰǨǦǬǮǳǳǴǩǴ ǴǧǴǶǹǪǴǨǦǳǮȅ, ǴǸǨǫǽǦȄǿǫǩǴ 

ǰǴǳǷǸǶǹǰǸǮǨǳǴ ǨǷǫǲ ǸǶǫǧǴǨǦǳǮȅǲ, ǵǶǫǪȀȅǨǱǫǳǳȁǲ ǰ ǔǖǣ ǩǦǭǴǨȁǻ ǵǱǦǷǸǴǨ. 

ǍǦǪǦǽǫǯ ǦǳǦǱǮǭǦ ǷǹǿǫǷǸǨǹȄǿǮǻ ǰǴǲǵǱǫǰǷǴǨ ǴǧǴǶǹǪǴǨǦǳǮȅ ǪǱȅ ǔǖǣ ȅǨǱȅǱǴǷȂ 

ǴǵǶǫǪǫǱǫǳǮǫ ǶǫǦǱȂǳǴǩǴ ǨǦǶǮǦǳǸǦ ǶǦǭǶǦǧǴǸǰǮ ǩǦǭǴǰǴǳǪǫǳǷǦǸǳǴǩǴ ǲǫǷǸǴǶǴǬǪǫǳǮȅ 

ǐǴǶǵǫǪǬǫ Ƿ ǵǶǮǲǫǳǫǳǮǫǲ ǷǵǴǷǴǧǦ ǔǖǣ ǪǨǹǻ ǵǱǦǷǸǴǨ ǴǪǳǴǯ ǷǰǨǦǬǮǳǴǯ. 

ǆǳǦǱǮǭǮǶǴǨǦǱǮǷȂ ǷǰǨǦǬǮǳǳȁǫ ǰǴǲǵǱǫǰǷȁ ǴǧǴǶǹǪǴǨǦǳǮȅ, ǨǰǱȄǽǦȅ 

ǴǧǴǶǹǪǴǨǦǳǮǫ ǮǳǴǷǸǶǦǳǳȁǻ ǺǮǶǲ, Ǩ ǷǴǵǴǷǸǦǨǱǫǳǮǮ Ƿ ǪǦǳǳȁǲǮ Ǵ ǰǴǳǷǸǶǹǰǼǮǮ ǩǦ-

ǭǴǨȁǻ ǷǰǨǦǬǮǳ ǲǫǷǸǴǶǴǬǪǫǳǮȅ ǐǴǶǵǫǪǬǫ. 

ǍǦ ǴǷǳǴǨǳȁǫ ǵǴǰǦǭǦǸǫǱǮ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ ǻǦǶǦǰǸǫǶǮǷǸǮǰǮ ǰǴǲǵǱǫǰǷǴǨ 

ǴǧǴǶǹǪǴǨǦǳǮȅ ǵǶǮǳȅǸȁ: 

ǶǦǧǴǽǫǫ ǪǦǨǱǫǳǮǫ; 

ǲǦǰǷǮǲǦǱȂǳȁǯ ǴǸǧǴǶ ǩǦǭǦ; 

ǹǷǱǴǨǳȁǯ ǪǮǦǲǫǸǶ ǵǴǪȀȆǲǳȁǻ ǸǶǹǧ;  

ǲǮǳǮǲǦǱȂǳȁǯ ǪǮǦǲǫǸǶ ǵǶǴǻǴǪǳǴǩǴ ǴǸǨǫǶǷǸǮȅ; 

ǪǮǦǲǫǸǶ ǵǶǴǻǴǪǦ Ƿǲǫǳǳȁǻ ǳǦǷǦǪǴǰ ǪǶǴǷǷǫǱȅ; 

ǹǷǱǴǨǳȁǯ ǪǮǦǲǫǸǶ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǴǯ ǰǴǱǴǳǳȁ (ǵǴǪǻǴǪȅǿǮǯ ǪǱȅ ǪǦǳǳǴǩǴ 

ǰǴǲǵǱǫǰǷǦ);  

ǳǦǶǹǬǳȁǯ ǪǮǦǲǫǸǶ ǵǦǰǫǶǦ; 

ǲǦǰǷǮǲǦǱȂǳǦȅ ǩǱǹǧǮǳǦ ǷǵǹǷǰǦ ǵǦǰǫǶǦ; 

ǶǦǧǴǽǦȅ ǷǶǫǪǦ; 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

25 

ǲǦǰǷǮǲǦǱȂǳǦȅ ǸǫǲǵǫǶǦǸǹǶǦ ǶǦǧǴǽǫǯ ǷǶǫǪȁ; 

ǩǦǧǦǶǮǸȁ Ǯ ǲǦǷǷǦ ǵǦǰǫǶǦ (ǧǫǭ ǵǴǪȀȆǲǳȁǻ ǸǶǹǧ). 

ǆǳǦǱǮǭǮǶǴǨǦǱǮǷȂ ǰǴǲǵǱǫǰǷȁ: 

ǙǷǸǦǳǴǨǰǦ Ǚǚǐ Ƿ ǰǴǳǼǫǳǸǶǮǽǫǷǰǴǯ ǵǴǪǨǫǷǰǴǯ ǳǦǷǴǷǳǴ-ǰǴǲǵǶǫǷǷǴǶǳȁǻ ǸǶǹǧ 

ǪǱȅ ǴǪǳǴǨǶǫǲǫǳǳǴ-ǶǦǭǪǫǱȂǳǴǯ ǪǴǧȁǽǮ ǩǦǭǦ Ǯǭ ǪǨǹǻ ǵǱǦǷǸǴǨ ǺǴǳǸǦǳǳȁǲ 

ǷǵǴǷǴǧǴǲ.  

ǙǷǸǦǳǴǨǰǮ ǸǮǵǴǨ ǙǕǉ Ǯ Ǚǉ Ƿ ǵǦǶǦǱǱǫǱȂǳǴǯ ǵǴǪǨǫǷǰǴǯ ǳǦǷǴǷǳǴǰǴǲǵǶǫǷǷǴǶǳȁǻ 

ǸǶǹǧ ǪǱȅ ǴǪǳǴǨǶǫǲǫǳǳǴ-ǶǦǭǪǫǱȂǳǴǯ ǪǴǧȁǽǮ ǩǦǭǦ. 

 ǐǴǲǵǱǫǰǷ ǸǮǵǦ ǐǗǉ ǪǱȅ ȃǰǷǵǱǹǦǸǦǼǮǮ ǴǪǳǴǩǴ ǭǦǵǦǰǫǶǴǨǦǳǳǴǩǴ ǩǦǭǴǨǴǩǴ 

ǵǱǦǷǸǦ Ƿ ǭǦǧǴǯǳȁǲ ǶǫǩǹǱǮǶǴǨǦǳǮǫǲ ǪǫǧǮǸǦ. 

ǎǭ ǶǦǷǷǲǴǸǶǫǳǮȅ ǵǶǮǨǫǪǫǳǳȁǻ ǲǦǸǫǶǮǦǱǴǨ ǷǱǫǪǹǫǸ, ǽǸǴ ǰǴǲǵǱǫǰǷȁ Ǚǚǐ, 

ǐǕǉ Ǯ Ǚǉ ǳǫ ǲǴǩǹǸ ǧȁǸȂ ǵǶǮǲǫǳǫǳȁ Ǩ ǵǶǫǪǷǸǦǨǱǫǳǳȁǻ ǲǴǪǮǺǮǰǦǼǮȅǻ ǪǱȅ 

ǴǧǴǶǹǪǴǨǦǳǮȅ ǩǦǭǴǨȁǻ ǷǰǨǦǬǮǳ ǲǫǷǸǴǶǴǬǪǫǳǮȅ ǐǴǶǵǫǪǬǫ, ǸǦǰ ǰǦǰ ǸǶǫǧǹȄǸ 

ǧǴǱȂǾǫǩǴ ǪǮǦǲǫǸǶǦ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǴǯ ǰǴǱǴǳǳȁ (146-168ǲǲ) Ǯ ǶǦǷǷǽǮǸǦǳȁ ǳǦ 

ǭǳǦǽǮǸǫǱȂǳǴ ǲǫǳȂǾǫǫ ǶǦǧǴǽǫǫ ǪǦǨǱǫǳǮǫ [5, 6, 7] . 

ǆǳǦǱǴǩǮǽǳȁǫ ǰǴǲǵǱǫǰǷȁ ǴǧǴǶǹǪǴǨǦǳǮȅ Ƿ ǵǦǶǦǱǱǫǱȂǳǴǯ ǵǴǪǨǫǷǰǴǯ Ǔǐǘ Ǯ Ƿ 

ǰǴǳǼǫǳǸǶǮǽǫǷǰǴǯ ǵǴǪǨǫǷǰǴǯ Ǔǐǘ ǮǳǴǷǸǶǦǳǳȁǻ ǺǮǶǲ, ǪǴǷǸǹǵǳȁǻ ǪǱȅ ǳǦǾǫǩǴ 

ǶǦǷǷǲǴǸǶǫǳǮȅ ǲǴǪǮǺǮǰǦǼǮǯ, ǶǦǷǷǽǮǸǦǳȁ ǳǦ ǲǫǳȂǾǫǫ ǶǦǧǴǽǫǫ ǪǦǨǱǫǳǮǫ Ǯ ǳǫ 

ǲǴǩǹǸ ǧȁǸȂ ǳǫǵǴǷǶǫǪǷǸǨǫǳǳǴ ǵǶǮǲǫǳǫǳȁ ǪǱȅ ǷǰǨǦǬǮǳ ǲǫǷǸǴǶǴǬǪǫǳǮȅ ǐǴǶǵǫǪǬǫ. 

ǊǫǸǦǱȂǳǴǫ ǶǦǷǷǲǴǸǶǫǳǮǫ ǰǴǲǵǱǫǰǷǦ ǴǧǴǶǹǪǴǨǦǳǮȅ ǸǮǵǦ ǐǗǉ ǵǶǮǨǴǪǮǸ ǰ I 

ǨȁǨǴǪǹ Ǵ ǨǴǭǲǴǬǳǴǷǸǮ ǫǩǴ ǵǶǮǲǫǳǫǳǮȅ ǳǦ ǲǫǷǸǴǶǴǬǪǫǳǮǮ ǐǴǶǵǫǪǬǫ ǵǶǮ 

ǨǳǫǷǫǳǮǮ ǳǫǰǴǸǴǶȁǻ ǮǭǲǫǳǫǳǮǯ Ǩ ǴǧǿǹȄ ǰǴǲǵǴǳǴǨǰǹ ȃǱǫǲǫǳǸǴǨ, ǽǸǴ ǪǴǵǹǷǸǮǲǴ, 

ǸǦǰ ǰǦǰ ǰǦǬǪȁǯ Ǯǭ ȃǱǫǲǫǳǸǴǨ ǰǴǲǵǱǫǰǷǦ (ǨȁǾǫ ǵǦǰǫǶǦ) ǨȁǵǴǱǳȅǫǸ ǷǨǴǮ ǺǹǳǰǼǮǮ 

ǳǫǭǦǨǮǷǮǲǴ ǴǸ ǴǷǸǦǱȂǳȁǻ ǹǭǱǴǨ. 

ǓǦǾǫ ǵǶǫǪǱǴǬǫǳǮǫ ǴǷǳǴǨǦǳǴ ǳǦ ǸǴǲ, ǽǸǴ Ǩ ǹǵǶǴǿǫǳǳǴǲ ǨǦǶǮǦǳǸǫ ǔǖǣ 

(ǰǴǲǵǱǫǰǷ ǐǗǉ ǲǴǩ ǧȁ ǨȁǵǴǱǳǮǸȂ ǨǷǫ ǷǨǴǮ ǶǫǩǱǦǲǫǳǸǳȁǫ ǺǹǳǰǼǮǮ ǵǴ ǴǸǧǴǶǹ 

ǩǦǭǦǮǭ ǵǱǦǷǸǦ, ǳǦǻǴǪȅǿǫǩǴǷȅ Ǩ ǵǴǪǵǦǰǫǶǳǴǯ ǭǴǳǫ Ƿ ǶǫǩǹǱǮǶǴǨǦǳǮǫǲ ǫǩǴ ǪǫǧǮǸǦǷ 

ǵǴǲǴǿȂȄ çǩǱǹǧǮǳǳǴǩǴè ǪǶǴǷǷǫǱȅ. ǈ ǸǴǬǫ ǨǶǫǲȅ Ǩ ǰǴǱǴǳǳǹ Ǔǐǘ ǨȁǾǫ ǵǦǰǫǶǦ 

ǨǴǭǲǴǬǳǴ ǨǨǫǷǸǮ ǵǶǴǪǹǰǼǮȄ ǨǫǶǻǳǫǩǴ ǵǱǦǷǸǦ (Ƿ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǲ 

ǰǴǳǷǸǶǹǰǸǮǨǳȁǲ ǴǺǴǶǲǱǫǳǮǫǲ ǹǭǱǦ ǨǨǴǪǦ). ǕǶǮ ȃǸǴǲ ǰǴǱǴǳǳǦ Ǔǐǘ ǪǴǱǬǳǦ ǧȁǸȂ 

ǹǰǴǲǵǱǫǰǸǴǨǦǳǦ Ǩ ǭǴǳǫ ǨǫǶǻǳǫǩǴ ǵǱǦǷǸǦ ǴǪǳǮǲ ǼǮǶǰǹǱȅǼǮǴǳǳȁǲ ǰǱǦǵǦǳǴǲ (ǪǱȅ 

ǴǪǳǴǨǶǫǲǫǳǳǴǩǴ ǴǷǨǴǫǳǮȅ Ǯ ǩǱǹǾǫǳǮȅ ǴǧǴǮǻ ǵǱǦǷǸǴǨ), Ǧ ǴǷǹǿǫǷǸǨǱǫǳǳȁǯ Ǩ 

ǶǫǭǹǱȂǸǦǸǫ ǸǦǰǴǯ ǰǴǲǵǴǳǴǨǰǮ ǶǦǭǪǫǱȂǳȁǯ ǴǸǧǴǶ ǩǦǭǦǮǭ ǪǨǹǻ ǵǱǦǷǸǴǨ ǲǴǬǫǸ ǧȁǸȂ 

ǵǶǴǰǴǳǸǶǴǱǮǶǴǨǦǳ ǵǴ ǪǫǧǮǸǦǲ ǵǹǸǫǲ ǮǭǲǫǳǫǳǮȅ ǪǦǨǱǫǳǮȅ Ǩ Ǔǐǘ Ǩ ǭǴǳǫ 

ǵǴǪǰǱȄǽǫǳǮȅ ǨǫǶǻǳǫǩǴ ǵǱǦǷǸǦ. 

ǎǳǺǴǶǲǦǸǮǨǳǴǷǸȂ ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǻ ǶǦǧǴǸ ǲǴǬǫǸ ǧȁǸȂ ǪǴǨǫǪǫǳǦ ǪǴ 

ǵǶǮǫǲǱǫǲǴǩǴ ǹǶǴǨǳȅ ǵǶǮ ǵǶǴǮǭǨǴǪǷǸǨǫ ǶǦǷǽǫǸǳǴǩǴ ǴǵǶǫǪǫǱǫǳǮȅ ǪǦǨǱǫǳǮȅ Ǩ 

ǰǴǱȂǼǫǨǴǲ ǵǶǴǷǸǶǦǳǷǸǨǫ ǳǦ ǹǶǴǨǳǫ ǨǫǶǻǳǫǯ ǭǴǳȁ ǵǫǶǺǴǶǦǼǮǮ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǴǯ 

ǰǴǱǴǳǳȁ (Ǹ.ǫ. ǳǦ ǹǶǴǨǳǫ ǨǫǶǻǳǫǩǴ ǵǱǦǷǸǦ) ǵǴ ǮǭǨǫǷǸǳǴǲǹ ǭǦǸǶǹǧǳǴǲǹ ǪǦǨǱǫǳǮȄ. 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

26 

ǕǶǮ ǮǭǨǫǷǸǳǴǯ ǵǱǴǿǦǪǮ ǷǫǽǫǳǮȅ ǪǶǴǷǷǫǱȂǳȁǻ ǴǸǨǫǶǷǸǮǯ (ǳǦǷǦǪǴǰ) ǳǦ ǨǻǴǪǫ 

ǩǦǭǦ ǨǫǶǻǳǫǩǴ ǩǴǶǮǭǴǳǸǦ Ǩ Ǔǐǘ ǨǴǭǲǴǬǳǴ ǴǵǶǫǪǫǱǫǳǮǫ ǪǫǧǮǸǦ ǨǫǶǻǳǫǩǴ ǵǱǦǷǸǦ Ǯ 

ǪǦǱǫǫ - ǶǦǷǽǫǸǳǴǫ ǴǵǶǫǪǫǱǫǳǮǫ ǪǫǧǮǸǦ ǳǮǬǳǫǩǴ ǵǱǦǷǸǦ ǵǴ ǷǹǲǲǦǶǳǴǲǹǪǫǧǮǸǹ 

ǷǰǨǦǬǮǳȁ, ǮǭǲǫǶǫǳǳǴǲǹ ǳǦ ǉǍǙ. 

ǈǦǬǳȁǲ ǳǫǴǧǻǴǪǮǲȁǲ ȃǱǫǲǫǳǸǴǲ ǸǦǰǴǯ ǰǴǲǵǴǳǴǨǰǮ ǴǧǴǶǹǪǴǨǦǳǮȅ ȅǨǱȅǫǸǷȅ 

ǴǧǶǦǸǳȁǯ ǰǱǦǵǦǳ, ǨǷǸǶǴǫǳǳȁǯ Ǩ ǰǦǲǫǶǹ ǨǨǴǪǦ ǩǦǭǦ ǨǫǶǻǳǫǩǴ ǩǴǶǮǭǴǳǸǦ Ǩ ǰǴǱǴǳǳǹ 

Ǔǐǘ. 

ǓǫǴǧǻǴǪǮǲǴǷǸȂ ǹǷǸǦǳǴǨǰǮ ǴǧǶǦǸǳǴǩǴ ǰǱǦǵǦǳǦ ǴǵǶǫǪǫǱȅǫǸǷȅ ǷǹǿǫǷǸǨǫǳǳȁǲ 

ǶǦǭǱǮǽǮǫǲ Ǩ ǵǱǦǷǸǴǨȁǻ ǪǦǨǱǫǳǮȅǻ ǴǧȀǫǰǸǴǨ, ǵǶǴǪǹǰǼǮȅ ǰǴǸǴǶȁǻ ǴǧȀǫǪǮǳȅǫǸǷȅ Ǩ 

Ǵǧǿǫǯ ǰǴǱǴǳǳǫ Ǔǐǘ.  

ǊǱȅ ǸǦǰǴǯ Ƿǻǫǲȁ ǔǖǣ ǨǦǬǳȁǲ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǲ ǺǦǰǸǴǶǴǲ ȅǨǱȅǫǸǷȅ 

ǷǴǴǸǳǴǾǫǳǮǫ ǨǫǱǮǽǮǳ ǵǶǴǫǰǸǮǶǹǫǲȁǻ ǪǫǵǶǫǷǷǮǯ ǳǦ ȃǰǷǵǱǹǦǸǮǶǹȄǿǮǫǷȅ ǵǱǦǷǸȁ 

[8] . 

ǕǶǮ ǷǴǨǲǫǷǸǳǴǲ ǵǴǪȀȆǲǫ ǵǶǴǪǹǰǼǮǮ ǵǱǦǷǸǴǨ Ǔǐ-7Ǫ Ǯ Ǔǐ-7ǩ ǵǴ ǴǪǳǴǯ 

ǰǴǱǴǳǳǫ Ǔǐǘ ǷǱǫǪǹǫǸ ǹǽǮǸȁǨǦǸȂ ǪǴǷǸǦǸǴǽǳǴ ǧǴǱȂǾǴǫ ǶǦǭǱǮǽǮǫ Ǩ ǪǫǵǶǫǷǷǮȅǻ ǳǦ 

ǨǫǶǻǳǮǯ Ǯ ǳǮǬǳǮǯ ǵǱǦǷǸȁ Ǯ ǴǸǳǴǷǮǸǫǱȂǳǴ ǲǦǱǹȄ ǨǫǱǮǽǮǳǹ ǪǫǵǶǫǷǷǮǮ ǳǦ ǨǫǶǻǳǮǯ 

ǵǱǦǷǸ, ǴǧǫǷǵǫǽǮǨǦȄǿǫǯ ǭǦǪǦǳǳȁǯ ǴǸǧǴǶ ǩǦǭǦ. 

ǔǽǫǨǮǪǳǴ, ǽǸǴ ǫǷǱǮ Ǩ ǷǰǨǦǬǮǳǫ, ǴǧǴǶǹǪǴǨǦǳǳǴǯ ǵǴ ǵǶǫǪǱǦǩǦǫǲǴǲǹ ǨǦǶǮǦǳǸǹ 

Ǯ ǶǦǧǴǸǦȄǿǫǯ ǵǶǮ ǪǫǵǶǫǷǷǮǮ ǳǦ ǨǫǶǻǳǮǯ ǵǱǦǷǸ æǖ = 23,9ǰǩǷ/Ƿǲ2 Ǯ ǳǦ ǳǮǬǳǮǯ 

ǵǱǦǷǸ æǖ = 92,5 ǰǩǷ/Ƿǲ2, ǵǴ ǰǦǰǮǲ-ǱǮǧǴ ǵǶǮǽǮǳǦǲ ǪǦǨǱǫǳǮǫ ǳǦ ǹǶǴǨǳǫ ǨǫǶǻǳǫǩǴ 

ǵǱǦǷǸǦ ǹǨǫǱǮǽǮǸǷȅ, ǳǦǵǶǮǲǫǶ ǳǦ 25 ǰǩǷ/Ƿǲ2, ǸǴ ȃǸǴ ǧǹǪǫǸ ǴǭǳǦǽǦǸȂ 

ǨǴǭǳǮǰǳǴǨǫǳǮǫ ǶǫǵǶǫǷǷǮǮ ǳǦ ǨǫǶǻǳǮǯ ǵǱǦǷǸ ǵǶǮ ǶǦǧǴǸǦȄǿǫǲ ǳǮǬǳǫǲ ǵǱǦǷǸǫ (ǷǴ 

ǷǳǮǬǫǳǳȁǲ ǪǫǧǮǸǴǲ), Ǹ.ǫ. ǵǫǶǫǸǴǰ ǩǦǭǦ Ǯǭ ǳǮǬǳǫǩǴ ǵǱǦǷǸǦ Ǩ ǨǫǶǻǳǮǯ. 

ǕǶǮǽǮǳǴǯ ǹǨǫǱǮǽǫǳǮȅ ǪǦǨǱǫǳǮȅ Ǩ ǺǮǱȂǸǶǴǨǴǯ ǭǴǳǫ ǷǰǨǦǬǮǳ ǲǴǬǫǸ ǧȁǸȂ, 

ǳǦǵǶǮǲǫǶ, ǭǦǩǮǪǶǦǽǮǨǦǳǮǫ Ǔǐǘ Ǩ ǵǶǮǹǷǸȂǫǨǴǯ ǭǴǳǫ ǮǱǮ Ǩ ǾǱǫǯǺǫ ǷǰǨǦǬǮǳȁ Ƿ 

ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǲ ǹǨǫǱǮǽǫǳǮǫǲ ǹǷǸȂǫǨǴǩǴ ǪǦǨǱǫǳǮȅ. ǔǵǦǷǳǴǷǸȂ ǲǫǬǵǱǦǷǸǴǨȁǻ 

ǵǫǶǫǸǴǰǴǨ ǳǫǷǰǴǱȂǰǴ ǷǳǮǬǦǫǸǷȅ ǵǶǮ ǷǴǨǲǫǷǸǳǴǯ ȃǰǷǵǱǹǦǸǦǼǮǮ ǩǴǶǮǭǴǳǸǴǨ Ǩ 

ǴǸǪǦǱǫǳǳȁǯ ǵǫǶǮǴǪ ǶǦǭǶǦǧǴǸǰǮ ǲǫǷǸǴǶǴǬǪǫǳǮȅ, ǽǸǴ ǴǪǳǦǰǴ ǳǫ ǮǭǲǫǳȅǫǸ ǴǧǿǮǻ 

ǸǶǫǧǴǨǦǳǮǯ ǰ ǵǶǮǲǫǳȅǫǲǴǲǹ ǰǴǲǵǱǫǰǷǹ ǴǧǴǶǹǪǴǨǦǳǮȅ. 

ǖǦǷǷǲǴǸǶǫǳȁ ǸǶǮ ǨǦǶǮǦǳǸǦ ǶǦǭǶǦǧǴǸǰǮ ǩǦǭǴǨȁǻ ǭǦǱǫǬǫǯ ǲǫǷǸǴǶǴǬǪǫǳǮȅ 

ǐǴǶǵǫǪǬǫ. 

ǕǫǶǨȁǯ ǨǦǶǮǦǳǸ - ǧǦǭǴǨȁǯ. ǖǦǭǶǦǧǴǸǰǦ ǵǶǫǪǹǷǲǦǸǶǮǨǦǫǸǷȅ ǷǹǿǫǷǸǨǹȄǿǮǲ 

ǺǴǳǪǴǲ ǷǰǨǦǬǮǳ. 

ǈǴ ǨǸǴǶǴǲ ǨǦǶǮǦǳǸǫ ǶǫǰǴǲǫǳǪǹǫǸǷȅ ǧǹǶǫǳǮǫ 20 ǳǴǨȁǻ ǪǴǧȁǨǦȄǿǮǻ ǩǦǭǴǨȁǻ 

ǷǰǨǦǬǮǳ. 

ǈ ǸǶǫǸȂǫǲ ǨǦǶǮǦǳǸǫ ǶǫǰǴǲǫǳǪǹǫǸǷȅ ǨǴǭǪǫǶǬǦǸȂǷȅ ǴǸ ǧǹǶǫǳǮȅ ǵȅǸǮ ǳǴǨȁǻ 

ǷǰǨǦǬǮǳ ǳǦ ǩǴǶǮǭǴǳǸȁ Ǔǐ-76, Ǔǐ-7ǩ Ǯ Ǔǐ-7Ǫ ǭǦ ǷǽǫǸ ǨǷǰǶȁǸǮȅ ȃǸǮǻ ǩǴǶǮǭǴǳǸǴǨ Ƿ 

ǵǶǮǲǫǳǫǳǮǫǲ ǔǖǣ Ǩ ǷǰǨǦǬǮǳǦǻ, ǵǶǴǫǰǸǮǶǹǫǲȁǻ ǳǦ ǳǮǬǫǱǫǬǦǿǮǫ ǩǴǶǮǭǴǳǸȁ. 

ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǵǴ ǸǶǫǸȂǫǲǹ ǨǦǶǮǦǳǸǹ ǰ ǧǹǶǫǳǮȄ ǶǫǰǴǲǫǳǪǹȄǸǷȅ 15 ǳǴǨȁǻ 

ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǻ ǷǰǨǦǬǮǳ ǳǦ ǩǦǭ. 
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ǖǦǭǲǫǿǫǳǮǫ ǶǫǰǴǲǫǳǪǹǫǲȁǻ ǰ ǧǹǶǫǳǮȄ Ǩ ǸǶǫǸȂǫǲ ǨǦǶǮǦǳǸǫ ǷǰǨǦǬǮǳ ǵǴ 

ǩǴǶǮǭǴǳǸǦǲ ǵǶǮǨǴǪǮǸǷȅ ǳǮǬǫ. 

ǉǴǶǮǭǴǳǸ Ǔǐ-9. ǇǱǴǰ III - 6 ǷǰǨǦǬǮǳ (ɲɲ 001, 002, 003, 004, 005 Ǯ 006);  

ǉǴǶǮǭǴǳǸ Ǔǐ-8: ǇǱǴǰ 1-2 ǷǰǨǦǬǮǳȁ (ɲɲ 008, 009); 

ǇǱǴǰ II - 1 ǷǰǨǦǬǮǳǦ - ɲ 007; 

ǇǱǴǰ III - 1 ǷǰǨǦǬǮǳǦ - ɲ 0015 (ǧǹǶǮǸǷȅ ǷǴ ǨǷǰǶȁǸǮǫǲ ǩǴǶǮǭǴǳǸǦ Ǔǐ-9);  

ǉǴǶǮǭǴǳǸ Ǔǐ-7Ǫ. ǇǱǴǰ ǓǘǦ - 3 ǷǰǨǦǬǮǳȁ (ɲɲ 0010, 0011, 0012); 

ǉǴǶǮǭǴǳǸ Ǔǐ-7ǩ. ǇǱǴǰ IV - 2 ǷǰǨǦǬǮǳȁ (ɲɲ 0013, 0014). 

ǕǶǮ ȃǸǴǲ ǨǲǫǷǸǴ ǧǹǶǫǳǮȅ ǪǴǧȁǨǦȄǿǮǻ ǷǰǨǦǬǮǳ ǶǫǰǴǲǫǳǪǹǫǸǷȅ ǵǶǮǴǧǿǫǳǮǫ 

ǰ ǵǶǴǫǰǸǳǴǲǹ ǩǴǶǮǭǴǳǸǹ ǹǰǦǭǦǳǳȁǻ ǳǮǬǫ ǨȁǾǫǱǫǬǦǿǮǻ ǩǴǶǮǭǴǳǸǴǨ ǪǱȅ 

ȃǰǷǵǱǹǦǸǦǼǮǮ Ƿ ǔǖǣ ǵǴ ǵȅǸǮ ǷǰǨǦǬǮǳǦǲ: Ǩ ǷǰǨǦǬǮǳǫ ɲ 0010 - ǩǴǶǮǭǴǳǸǦ Ǔǐ-7ǩ, Ǩ 

ǷǰǨǦǬǮǳǫ ɲ 0011 - ǩǴǶǮǭǴǳǸǦ Ǔǐ-7ǩ, Ǩ ǷǰǨǦǬǮǳǫ ɲ 0012 - ǩǴǶǮǭǴǳǸǦ Ǔǐ-7ǩ, Ǩ 

ǷǰǨǦǬǮǳǫ ɲ 0013 - ǩǴǶǮǭǴǳǸǦ Ǔǐ-76, Ǩ ǷǰǨǦǬǮǳǫ ɲ 0014 - ǩǴǶǮǭǴǳǸǦ Ǔǐ-76. 

ǕǶǴǫǰǸǴǲ ǵǶǫǪǹǷǲǦǸǶǮǨǦǫǸǷȅ ǶǫǭǫǶǨǳȁǯ ǺǴǳǪ - 2 ǵǶǴǫǰǸǳȁǫ ǷǰǨǦǬǮǳȁ. 

ǈǴ ǨǷǫǻ ǨǦǶǮǦǳǸǦǻ ǵǴ ǷǰǨǦǬǮǳǦǲ ǪǫǯǷǸǨǹȄǿǫǩǴ ǺǴǳǪǦ ǳǦǲǫǽǦǫǸǷȅ, ǵǴǷǱǫ 

ǴǸǶǦǧǴǸǰǮ ȃǰǷǵǱǹǦǸǮǶǹǫǲǴǩǴ ǩǴǶǮǭǴǳǸǦ, ǵǶǴǮǭǨǴǪǷǸǨǴ ǨǴǭǨǶǦǸǴǨ ǷǰǨǦǬǮǳ ǳǦ 

ǨȁǾǫǱǫǬǦǿǮǫ ǩǴǶǮǭǴǳǸȁ. 

ǖǫǰǴǲǫǳǪǹǫǸǷȅ ǸǦǰǬǫ ǵǶǴǪǴǱǬǮǸȂ ȃǰǷǵǱǹǦǸǦǼǮȄ ǷǰǨǦǬǮǳ Ƿ ǵǶǮǲǫǳǫǳǮǫǲ 

ǳǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ ǴǪǳǴǨǶǫǲǫǳǳǴ-ǶǦǭǪǫǱȂǳǴǯ ȃǰǷǵǱǹǦǸǦǼǮǮ ǪǨǹǻ ǩǴǶǮǭǴǳǸǴǨ Ǩ 

ǴǪǳǴǯ ǷǰǨǦǬǮǳǫ Ǯ ȃǰǷǵǱǹǦǸǦǼǮȅ ǷǰǨǦǬǮǳ Ƿ ǵǶǮǲǫǳǫǳǮǫǲ ǨǳǹǸǶǮǷǰǨǦǬǮǳǳǴǩǴ 

ǩǦǭǱǮǺǸǦ. 

ǐǶǴǲǫ ǭǦǵǦǷǴǨ ǩǦǭǦ ǵǶǴǲȁǾǱǫǳǳȁǻ ǰǦǸǫǩǴǶǮǯ, ǳǦ ǲǫǷǸǴǶǴǬǪǫǳǮǮ ǐǴǶǵǫǪǬǫ 

ǵǴ ǧǦǱǦǳǷǹ ǹǽǸǫǳȁ ǭǦǵǦǷȁ ǵǶǮǶǴǪǳǴǩǴ ǩǦǭǦ ǰǦǸǫǩǴǶǮǮ Ǘ2. ǖǦǭǨǫǪǰǦ Ǯǻ Ƿ 

ǵǫǶǫǨǴǪǴǲ Ǩ ǵǶǴǲȁǾǱǫǳǳȁǫ ǰǦǸǫǩǴǶǮǮ Ǯ ǨǨǴǪ Ǩ ǶǦǭǶǦǧǴǸǰǹ ǵǴǭǨǴǱȅǸ ǹǨǫǱǮǽǮǸȂ 

ǪǴǧȁǨǳȁǫ ǨǴǭǲǴǬǳǴǷǸǮ ǲǫǷǸǴǶǴǬǪǫǳǮȅ ǵǴ ǩǦǭǹ [9].  

ǔǷǳǴǨǳȁǲǮ ȃǰǴǳǴǲǮǽǫǷǰǮǲǮ ǵǴǰǦǭǦǸǫǱȅǲǮ, ǻǦǶǦǰǸǫǶǮǭǹȄǿǮǲǮ 

ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǵǶǫǪǱǦǩǦǫǲȁǻ ǨǦǶǮǦǳǸǴǨ ǶǦǭǶǦǧǴǸǰǮ, ȅǨǱȅȄǸǷȅ ǰǦǵǮǸǦǱȂǳȁǫ 

ǨǱǴǬǫǳǮȅ, ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǫ ǭǦǸǶǦǸȁ, ǷǴǨǴǰǹǵǳȁǫ ǭǦǸǶǦǸȁ, Ǧ ǸǦǰǬǫ 

ǷǫǧǫǷǸǴǮǲǴǷǸȂ ǪǴǧȁǽǮ ǳǫǺǸǮ. 

ǍǦ ǰǶǮǸǫǶǮǯ ǨȁǧǴǶǦ ǨǦǶǮǦǳǸǴǨ ǶǦǭǶǦǧǴǸǰǮ ǵǶǮǳǮǲǦǫǲ ǪǮǷǰǴǳǸǮǶǴǨǦǳǳȁǯ 

ǩǴǪǴǨǴǯ ǵǴǸǴǰ ǳǦǱǮǽǳǴǷǸǮ (ǪǴǻǴǪȁ-ǶǦǷǻǴǪȁ). 

ǖǦǷǽǫǸ ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǵǴǰǦǭǦǸǫǱǫǯ ǵǶǴǮǭǨǴǪǮǱǷȅ Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ 

ǵǶǴǫǰǸǮǶǹǫǲȁǲǮ ǹǶǴǨǳȅǲǮ Ǯ ǪǮǳǦǲǮǰǴǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǵǴǰǦǭǦǸǫǱǫǯ ǵǴ 

ǨǦǶǮǦǳǸǦǲ Ƿ ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǳǴǶǲǦǸǮǨǴǨ, ǵǴǷǸǦǨǱǫǳǳȁǻ Ǩ 

ǭǦǨǮǷǮǲǴǷǸȂ ǴǸ ǮǭǲǫǳǫǳǮȅ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǺǦǰǸǴǶǴǨ. 

ǈ ǰǦǽǫǷǸǨǫ ǴǧȀǫǲǳȁǻ Ǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǺǦǰǸǴǶǴǨ, ǨǱǮȅȄǿǮǻ ǳǦ ǹǶǴǨǫǳȂ Ǯ 

ǪǮǳǦǲǮǰǹ ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǵǴǰǦǭǦǸǫǱǫǯ, ǵǶǮǳȅǸȁ: ǴǧȀǫǲ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǴǩǴ 

ǧǹǶǫǳǮȅ, ǰǴǱǮǽǫǷǸǨǴ ǷǰǨǦǬǮǳ, ǨǨǴǪǮǲȁǻ Ǯǭ ǧǹǶǫǳǮȅ Ǩ ȃǰǷǵǱǹǦǸǦǼǮȄ, ǴǧȀǫǲȁ 

ǪǴǧȁǽǮ ǳǫǺǸǮ, ǩǦǭǦ Ǯ ǰǴǳǪǫǳǷǦǸǦ, ǺǴǳǪ ǪǴǧȁǨǦȄǿǮǻ ǷǰǨǦǬǮǳ. 
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Ǘ ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǵǴǰǦǭǦǸǫǱǫǯ Ǯ ǵǶǮǳȅǸȁǻ ȃǰǴǳǴǲǮǽǫǷǰǮǻ 

ǳǴǶǲǦǸǮǨǴǨ ǶǦǷǷǽǮǸǦǳȁ ǰǦǵǮǸǦǱȂǳȁǫ ǨǱǴǬǫǳǮȅ Ǩ ǧǹǶǫǳǮǫ ǷǰǨǦǬǮǳ Ǯ ǵǴ 

ǳǦǵǶǦǨǱǫǳǮȅǲ ǳǫǺǸǫǵǶǴǲȁǷǱǴǨǴǩǴ ǷǸǶǴǮǸǫǱȂǷǸǨǦ, ǦǲǴǶǸǮǭǦǼǮǴǳǳȁǫ ǴǸǽǮǷǱǫǳǮȅ 

ǳǦ ǳǴǨȁǫ ǷǰǨǦǬǮǳȁ, ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǫ ǶǦǷǻǴǪȁ ǵǴ ǷǸǦǸȂȅǲ ǭǦǸǶǦǸ. 

ǐ ǳǦǷǸǴȅǿǫǲǹ ǨǶǫǲǫǳǮ ǳǦ ǲǫǷǸǴǶǴǬǪǫǳǮǮ ǴǸǴǧǶǦǳǦ ǭǳǦǽǮǸǫǱȂǳǦȅ ǽǦǷǸȂ 

ǭǦǵǦǷǴǨ ǳǫǺǸǮ Ǯ ǩǦǭǦ, Ǯ ǵǱǦǷǸǴǨȁǫ ǪǦǨǱǫǳǮȅ ǵǴ ǭǦǱǫǬǦǲ ǷǹǿǫǷǸǨǫǳǳǴ 

ǷǳǮǭǮǱǮǷȂ. ǐǦǰ ǷǱǫǪǷǸǨǮǫ, ǷǹǿǫǷǸǨǹȄǿǦȅ ǷǮǷǸǫǲǦ ǷǧǴǶǦ Ǯ ǸǶǦǳǷǵǴǶǸǦ 

ǵǶǮǶǴǪǳǴǩǴ ǩǦǭǦ ǳǫ ǷǴǴǸǨǫǸǷǸǨǹǫǸ ǸǫǰǹǿǮǲ ǹǷǱǴǨǮȅǲ ȃǰǷǵǱǹǦǸǦǼǮǮ ǷǰǨǦǬǮǳ. ǈ 

ǧǱǮǬǦǯǾǮǫ ǩǴǪȁ ǳǦǲǫǽǦǫǸǷȅ ǵǶǴǮǭǨǴǪǷǸǨǴ ǶǫǰǴǳǷǸǶǹǰǼǮǮ ǷǮǷǸǫǲȁ ǷǧǴǶǦ ǳǫǺǸǮ 

Ǯ ǩǦǭǦ Ǯ ǷǸǶǴǮǸǫǱȂǷǸǨǴ ǳǴǨǴǯ ǰǴǲǵǶǫǷǷǴǶǳǴǯ ǷǸǦǳǼǮǮ ǪǱȅ ǵǶǮǫǲǦ ǩǦǭǦ ǳǮǭǰǴǩǴ 

ǪǦǨǱǫǳǮȅ ǽǸǴ ǧȁǱǴ ǹǽǸǫǳǴ ǵǶǮ ǵǶǴǩǳǴǭǮǶǴǨǦǳǮǮ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ ǵǴǰǦǭǦǸǫǱǫǯ 

ǶǦǭǶǦǧǴǸǰǰǮ ǳǦ ǵǫǶǷǵǫǰǸǮǨǹ [10]. 

ǕǴǸǶǫǧǳǴǷǸȂ Ǩ ǰǦǵǮǸǦǱȂǳȁǻ ǨǱǴǬǫǳǮȅǻ ǳǦ ǵǫǶǷǵǫǰǸǮǨǳȁǯ ǵǫǶǮǴǪ 

ǴǧǹǷǱǴǨǱǫǳǦ ǨǨǴǪǴǲ Ǩ ȃǰǷǵǱǹǦǸǦǼǮȄ ǳǴǨȁǻ ǩǦǭǴǨȁǻ ǷǰǨǦǬǮǳ Ǯ Ǯǻ ǴǧǹǷǸǶǴǯǷǸǨǴǲ, 

ǕǴȃǸǴǲǹ ǪǱȅ I ǨǦǶǮǦǳǸǦ (ǧǦǭǴǨǴǩǴ), Ǩ ǰǴǸǴǶǴǲ, ǳǫ ǵǶǫǪǹǷǲǦǸǶǮǨǦǫǸǷȅ ǧǹǶǫǳǮǫ 

ǨǨǴǪ ǷǰǨǦǬǮǳ, ǩǴǪǴǨȁǫ ǰǦǵǮǸǦǱȂǳȁǫ ǨǱǴǬǫǳǮȅ ǳǫ ǶǦǷǷǽǮǸȁǨǦǱǮǷȂ. ǓǦǮǧǴǱȂǾǮǯ 

ǴǧȀǫǲ ǰǦǵǮǸǦǱȂǳȁǻ ǨǱǴǬǫǳǮǯ ǴǸǲǫǽǦǫǸǷȅ ǵǴ II ǨǦǶǮǦǳǸǹ. 

ǖǦǷǽǫǸ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǻ ǶǦǷǻǴǪǴǨ ǳǦ ǪǴǧȁǽǹ ǳǫǺǸǮ, ǩǦǭǦ Ǯ ǰǴǳǪǫǳǷǦǸǦ 

ǵǫǶǷǵǫǰǸǮǨǳȁǯ ǵǫǶǮǴǪ ǵǴ ǨǦǶǮǦǳǸǦǲ ǵǶǴǮǭǨǫǪǫǳ Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǪǫǯǷǸǨǹȄǿǮǲǮ 

ǲǫǸǴǪǮǰǴǯ ǰǦǱȂǰǹǱǮǶǴǨǦǳǮȅ, ǳǴǶǲǦǲǮ ǦǲǴǶǸǮǭǦǼǮǴǳǳȁǻ ǴǸǽǮǷǱǫǳǮǯ Ǯ 

ǹǸǨǫǶǬǪǫǳǳȁǲǮ ǷǸǦǨǰǦǲǮ ǴǸǽǮǷǱǫǳǮǯ ǳǦ ǩǫǴǱǴǩǴ-ǶǦǭǨǫǪǴǽǳȁǫ ǶǦǧǴǸȁ [11]. 

ǕǶǫǪǷǸǴȅǿǮǫ ǭǦǸǶǦǸȁ ǵǶǫǪǷǸǦǨǱȅȄǸ ǷǴǧǴǯ Ƿǹǲǲǹ ǰǦǵǮǸǦǱȂǳȁǻ Ǯ 

ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǻ ǭǦǸǶǦǸ Ǩ ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǲ ǶǦǷǽǫǸǳǴǲ ǩǴǪǹ ǶǦǷǷǲǦǸǶǮǨǦǫǲǴǩǴ 

ǵǫǶǮǴǪǦ ǴǸǶǦǧǴǸǰǮ ǭǦǵǦǷǴǨ. 

ǕǶǮ ǔǖǣ ǪǨǹǻ ǩǴǶǮǭǴǳǸǴǨ ǵǱǦǷǸȁ ǶǦǭǪǫǱȅȄǸǷȅ ǪǶǹǩ ǴǸ ǪǶǹǩǦ ǵǦǰǫǶǴǲ. ǈ 

ǷǰǨǦǬǮǳǹ ǷǵǹǷǰǦȄǸǷȅ ǴǪǮǳ ǮǱǮ ǪǨǦ ǶȅǪǦ ǳǦǷǴǷǳǴ-ǰǴǲǵǶǫǷǷǴǶǳȁǻ ǸǶǹǧ, ǰǴǸǴǶȁǫ 

ǷǵǹǷǰǦȄǸ ǵǦǶǦǱǱǫǱȂǳǴ ǮǱǮ ǰǴǳǼǫǳǸǶǮǽǳǴ. ǕǶǮ ǴǪǳǴǨǶǫǲǫǳǳǴ-ǶǦǭǪǫǱȂǳǴǯ 

ȃǰǷǵǱǹǦǸǦǼǮǮ ǪǨǹǻ Ǯ ǧǴǱǫǫ ǩǴǶǮǭǴǳǸǴǨ ǶǦǭǶǦǧǴǸǰǦ ǵǱǦǷǸǴǨ ǲǴǬǫǸ ǨǫǷǸǮǷȂ ǵǴ 

ǷǱǫǪǹȄǿǮǲ ǷǻǫǲǦǲ: ǺǴǳǸǦǳ-ǺǴǳǸǦǳ; ǺǴǳǸǦǳ-ǳǦǷǴǷ; ǺǴǳǸǦǳ-ǩǦǭǱǮǺǸ; ǺǴǳǸǦǳ-

ǭǦǰǦǽǰǦ; ǩǦǭǱǮǺǸ-ǳǦǷǴǷ; ǩǦǭǱǮǺǸ-ǩǦǭǱǮǺǸ, ǩǦǭǱǮǺǸ-ǭǦǰǦǽǰǦ; ǳǦǷǴǷ-ǳǦǷǴǷ; ǳǦǷǴǷ-

ǭǦǰǦǽǰǦ; ǭǦǰǦǽǰǦ-ǭǦǰǦǽǰǦ [12]. ǕǶǴǲȁǷǱǴǨȁǯ ǴǵȁǸ ȃǰǷǵǱǹǦǸǦǼǮǮ ǪǨǹǻ ǵǱǦǷǸǴǨ 

ǴǪǳǴǯ ǷǰǨǦǬǮǳǴǯ ǲǫǸǴǪǴǲ ǔǖǣ ǹǰǦǭȁǨǦǫǸ ǳǦ ǫǩǴ ǨȁǷǴǰǹȄ ȃǺǺǫǰǸǮǨǳǴǷǸȂ. ǈ 

ǷǶǫǪǳǫǲ ǳǦ 30% ǷǴǰǶǦǿǦȄǸǷȅ ǰǦǵǮǸǦǱȂǳȁǫ ǨǱǴǬǫǳǮȅ Ǯ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǫ 

ǭǦǸǶǦǸȁ Ǩ ǷǴǵǴǷǸǦǨǱǫǳǮǮ Ƿ ǭǦǸǶǦǸǦǲǮ ǳǦ ǧǹǶǫǳǮǫ Ǯ ȃǰǷǵǱǹǦǸǦǼǮȄ ǲǫǷǸǴǶǴǬǪǫǳǮǯ 

ǷǦǲǴǷǸǴȅǸǫǱȂǳȁǲǮ ǷǫǸǰǦǲǮ ǳǦ ǰǦǬǪȁǯ ǵǱǦǷǸ. ǒǫǸǴǪ ǔǖǣ ǪǦǫǸ ǨǴǭǲǴǬǳǴǷǸȂ 

ǹǵǱǴǸǳȅǸȂ ǷǫǸǰǹ ǷǰǨǦǬǮǳ (ǪǴǧȁǨǦȄǿǮǻ Ǯ ǳǦǩǳǫǸǦǸǫǱȂǳȁǻ) ǧǫǭ ǪǴǵǴǱǳǮǸǫǱȂǳǴǩǴ 

ǲǫǸǶǦǬǦ ǧǹǶǫǳǮȅ (ǶǮǷ.1).  

ǈȁǧǴǶ ǴǵǸǮǲǦǱȂǳǴǩǴ ǨǦǶǮǦǳǸǦ ǶǦǭǶǦǧǴǸǰǮ ǵǶǴǮǭǨǴǪǮǸǷȅ ǵǹǸǫǲ 

ǷǶǦǨǳǮǸǫǱȂǳǴǩǴ ǦǳǦǱǮǭǦ ǭǦǸǶǦǸ Ǯ ǶǫǭǹǱȂǸǦǸǴǨ ǵǴ ǨǦǶǮǦǳǸǦǲ ǭǦ ǨǫǷȂ ǵǫǶǮǴǪ 

ǴǸǶǦǧǴǸǰǮ ǭǦǵǦǷǴǨ. ǣǸǴǸ ǵǫǶǮǴǪ ǵǴ ǰǦǬǪǴǲǹ Ǯǭ ǶǦǷǷǲǦǸǶǮǨǦǫǲȁǻ ǨǦǶǮǦǳǸǴǨ 
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ǵǶǮǳǮǲǦǫǸǷȅ ǶǦǨǳȁǲ ǨǶǫǲǫǳǮ ǴǸ ǳǦǽǦǱǦ ǶǦǭǶǦǧǴǸǰǮ ǲǫǷǸǴǶǴǬǪǫǳǮȅ ǪǴ ǩǴǪǦ 

ǪǴǷǸǮǬǫǳǮȅ ǹǰǶǹǵǳǫǳǳǴǩǴ ǳǴǶǲǦǸǮǨǦ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǵǶǫǪǫǱǦ ǶǦǭǶǦǧǴǸǰǮ. 

 

 
ǖǮǷǹǳǴǰ 1. ǗǻǫǲǦ ǔǖǣ ǩǦǭǴǰǴǳǪǫǳǷǦǸǳǴǯ ǷǰǨǦǬǮǳȁ. 

 

ǕǴ ǶǫǭǹǱȂǸǦǸȁ ǸǫǻǳǮǰǴ-ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǶǦǷǽǫǸǴǨ ȃǰǴǳǴǲǮǽǫǷǰǮ 

ǼǫǱǫǷǴǴǧǶǦǭǳȁǲ ȅǨǱȅǱǴǷȂ ǨǦǶǮǦǳǸ 3 - ǪǱȅ ǩǦǭǴǨȁǻ ǭǦǱǫǬǫǯ Ǯ ǨǦǶǮǦǳǸ I - ǪǱȅ 

ǳǫǺǸȅǳȁǻ. 

ǐǦǰ ǷǱǫǪǹǫǸ Ǯǭ ǨȁǾǫǮǭǱǴǬǫǳǳǴǩǴ, ǵǴǪȀǫǲ ǵǶǴǪǹǰǼǮǮ ǪǨǹǻ ǵǱǦǷǸǴǨ Ǩ 

ǷǰǨǦǬǮǳǫ ǵǴ ǴǪǳǴǯ ǰǴǱǴǳǳǫ Ǔǐǘ ǵǶǮǨǴǪǮǸ ǰ ǭǳǦǽǮǸǫǱȂǳǴǲǹ ǵǫǶǫǵǦǪǹ ǪǦǨǱǫǳǮȅ 

ǲǫǬǪǹ ǺǮǱȂǸǶǴǨǴǯ ǭǴǳǴǯ Ǯ ǹǷǸȂǫǲ ǷǰǨǦǬǮǳȁ, ǽǸǴ ǵǴǸǶǫǧǴǨǦǱǴ ǷǵǫǼǮǦǱȂǳȁǻ 

ǶǦǷǽǫǸǴǨ ǸǫǲǵǫǶǦǸǹǶǳǴǩǴ ǶǫǬǮǲǦ ǶǦǧǴǸȁ ǷǰǨǦǬǮǳ ǪǱȅ ǨȁȅǨǱǫǳǮȅ ǹǷǱǴǨǮǯ 

ǩǮǪǶǦǸǴǴǧǶǦǭǴǨǦǳǮȅ Ǩ ǵǶǮǹǷǸȂǫǨǴǯ ǭǴǳǫ Ǔǐǘ. 

ǎǷǵǴǱȂǭǹȅ ǲǫǸǴǪǮǰǹ, ǮǭǱǴǬǫǳǳǹȄ Ǩ [13], ǶǦǷǽǫǸȁ ǵǶǴǮǭǨǴǪǮǱǮ ǵǴ ǺǴǶǲǹǱǫ: 
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(1) 

ǩǪǫ ǘǼ- ǸǫǲǵǫǶǦǸǹǶǦ ǩǦǭǦ ǳǦ ǩǱǹǧǮǳǫ ǻ, ÁǗ; 

ǉ - ǷǶǫǪǳǮǯ ǩǫǴǸǫǶǲǮǽǫǷǰǮǯ ǩǶǦǪǮǫǳǸ, ÁǗ/ǲ; 
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Di-ǪǮǺǺǫǶǫǳǼǮǦǱȂǳȁǯ ǰǴȃǺǺǮǼǮǫǳǸ ǊǬǴǹǱȅ-ǘǴǲǷǴǳǦ Ǩ ǷǸǨǴǱǫ ǷǰǨǦǬǮǳȁ. 

ÁǗ/ǰǩǷ/Ƿǲ2; 

ǖǼ - ǪǦǨǱǫǳǮǫ ǳǦ ǩǱǹǧǮǳǫ ǻ, ǰǩǷ/Ƿǲ2; 

ǆ - ǸǫǶǲǮǽǫǷǰǮǯ ȃǰǨǮǨǦǱǫǳǸ ǲǫǻǦǳǮǽǫǷǰǴǯ ǶǦǧǴǸȁ, 1/427, ǰǰǦǱ/ǰǩ*ǲ; 

(ǖ + ǖ) 

ǗǷ - ǷǶǫǪǳȅȅ ǸǫǵǱǴǫǲǰǴǷǸȂ ǩǦǭǦ ǵǶǮ
2

)ʈʈ(
P ʭʟʘʙ

ʩʨ

+
=  ǰǰǦǱ/ǰǩǷ; 

Ɯ - ǰǴȃǺǺǮǼǮǫǳǸ ,;
GCä(ŰC

2ˊˊ
=Ŭ  

ǭǪǫǷȂ Ʀ - ǸǫǵǱǴǵǶǴǨǴǪǳǴǷǸȂ ǩǴǶǳȁǻ ǵǴǶǴǪ, ǰǰǦǱ/ǲ *ǽǦǷ*ÁǗ; 

ä(ƭ)- ǧǫǭǶǦǭǲǫǶǳǦȅ ǺǹǳǰǼǮȅ ǨǶǫǲǫǳǮ ;
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ǖǦǷǽǫǸ ǵǶǴǮǭǨǫǪǫǳ ǪǱȅ ǵǶǴǫǰǸǮǶǹǫǲǴǯ (ǹǷǱǴǨǳǴǯ) ǷǰǨǦǬǮǳȁ, 

ǵǶǫǪǳǦǭǳǦǽǫǳǳǴǯ ǪǱȅ ǔǖǣ. 

ǖǦǷǷǽǮǸȁǨǦǫǸǷȅ ǸǫǲǵǫǶǦǸǹǶǦ ǳǦ ǹǷǸȂǫ ǷǰǨǦǬǮǳȁ ǵǶǮ ǷǱǫǪǹȄǿǮǻ ǵǶǮǳȅǸȁǻ 

ǪǦǳǳȁǻ: 

ǗǹǲǲǦǶǳȁǯ ǪǫǧǮǸ ǵǴ ǩǦǭǹ ƏQǪ = 54 ǸȁǷ. ǲ3/ǷǹǸ; 

ǊǦǨǱǫǳǮǫ ǭǦǧǴǯǳǴǫ (Ǔǐ7Ǫ) ǖǭǦǧ =398 ǰǩǷ/Ƿǲ2;  

ǙǷǸȂǫǨǴǫ ǪǦǨǱǫǳǮǫ (ǪǴ ǾǸǹǼǫǶǦ) ǖǹ =215 ǰǩǷ/Ƿǲ2; 

ǗǹǲǲǦǶǳȁǯ ǶǦǷǻǴǪ ǰǴǳǪǫǳǷǦǸǦ (ǬǮǪǰǴǷǸǮ) Gǰ -1108,33 ǰǩ/ǽǦǷ;  

ǗǹǲǲǦǶǳȁǯ ǨǫǷǴǨǴǯ ǪǫǧǮǸ ǷǲǫǷǮ GǷǲ = 18052,45 ǰǩ/ǽǦǷ; 

ǘǫǲǵǫǶǦǸǹǶǦ ǭǦǧǴǯǳǦȅ ǘǭǦǧ =73ÁǗ; 

ǖǦǷǽǫǸǳǦȅ ǪǱǮǳǦ Ǔǐǘ ǻ = Ǔ, Ǔ = 3360ǲ; 

ǉǫǴǸǫǶǲǮǽǫǷǰǮǯ ǩǶǦǪǮǫǳǸ ǉ = 0,023 ÁǗ/ǲ; 

ǗǶǫǪǳǮǯ ǰǴȃǺǺǮǼǮǫǳǸ ǸǫǵǱǴǵǶǴǨǴǪǳǴǷǸǮ ǵǴǶǴǪ Ʀǵ = 3 ǰǰǦǱ/ǲ *ǽǦǷ*ÁǗ; 

ǔǧȀǫǲǳǦȅ ǸǫǵǱǴǫǲǰǴǷǸȂ ǩǴǶǳȁǻ ǵǴǶǴǪ Ǘǵ = 4,697 ǰǰǦǱ/ǰǩÁǗ;  

ǘǫǶǲǮǽǫǷǰǮǯ ȃǰǨǮǨǦǱǫǳǸ ǲǫǻǦǳǮǽǫǷǰǴǯ ǶǦǧǴǸȁ ǆ = 2,34* 10-3ǰǰǦǱ/ǰǩ*ǲ. 

ǈ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǲǫǸǴǪǮǰǴǯ ǶǦǷǽǫǸǴǨ, ǭǦǪǦǨǦȅǷȂ ǰǴǳǫǽǳǴǯ ǸǫǲǵǫǶǦǸǹǶǴǯ, 

ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǯ ǶǦǨǳǴǨǫǷǳȁǲ ǹǷǱǴǨǮȅǲ ǩǮǪǶǦǸǴǴǧǶǦǭǴǨǦǳǮȅ (ǘ= 23ÁǗ ǵǶǮ ǖǹ = 

215 ǰǩǷ/Ƿǲ2) ǵǴǷǱǫ ǴǵǶǫǪǫǱǫǳǮȅ ǵǶǮǨǫǪǫǳǳȁǻ ǭǳǦǽǫǳǮǯ ǪǦǨǱǫǳǮȅ Ǯ 

ǸǫǲǵǫǶǦǸǹǶȁ: 
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ʩʨ.

ʧʨ ==  

ǩǪǫ ǖǰǶ - ǰǶǮǸǮǽǫǷǰǴǫ ǪǦǨǱǫǳǮǫ, 

ʢʨ.

ʩʨ.

ʧʨ
T

T
T =  

ǩǪǫ ǘǰǶ. - ǰǶǮǸǮǽǫǷǰǦȅ ǸǫǲǵǫǶǦǸǹǶǦ 
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ǵǴ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǲ ǺǹǳǰǼǮǴǳǦǱȂǳȁǲ ǭǦǨǮǷǮǲǴǷǸȅǲ, ǴǵǶǫǪǫǱǫǳȁ: 

- ǸǫǵǱǴǫǲǰǴǷǸȂ ǷǲǫǷǮ ,
ʉʢʤʦʣʴ

ʢʢʘʣ
17,26ȹʉʉʉ

0ʨʨ
0

ʨ =+=  

ǩǪǫ æǗǶ = f (ǘǵǶ, ǖǵǶ) 

- ǺǹǳǰǼǮȅ ä (Di) = 0.4 (ǵǴ ǨǫǱǮǽǮǳǦǲ ǖǶǷ Ǯ ǘǶǷ) 

 

ǊǦǱǫǫ ǴǵǶǫǪǫǱǫǳǦ ǨǫǱǮǽǮǳǦ ǰǴȃǺǺǮǼǮǫǳǸǦ ǊǬǴǹǱȅ-ǘǴǲǷǴǳǦ 

2
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ʨʢʨ

iʢʨ

i
ʢʛʩ/ʩʤ

ʉ
0,158

ʉʈ

)ä(DT
D ==  

ǕǴǷǱǫ ǵǴǪǷǸǦǳǴǨǰǮ Ǩ ǺǴǶǲǹǱǹ (1) ǵǴǱǹǽǮǱǮ ǘ=23,7ÁǗ, ǽǸǴ ǷǴǴǸǨǫǸǷǸǨǹǫǸ ǶǦǨ-

ǳǴǨǫǷǳǴǲǹ ǹǷǱǴǨǮȄ ǩǮǪǶǦǸǴǴǧǶǦǭǴǨǦǳǮȅ ǪǱȅ ǩǦǭǦ Ƿ ǴǸǳǴǷǮǸǫǱȂǳǴǯ ǵǱǴǸǳǴǷǸȂȄ r 

= 0,6. 

ǖǫǭǹǱȂǸǦǸ ǶǦǷǽǫǸǦ Ǩ ǽǦǷǸǮ ǴǵǶǫǪǫǱǫǳǮȅ ǰǴȃǺǺǮǼǮǫǳǸǦ ǊǬǴǹǱȅ-ǘǴǲǷǴǳǦ 

ǵǶǴǨǫǶȅǱǷȅ ǸǦǰǬǫ ǵǴ ǦǳǦǱǮǸǮǽǫǷǰǴǯ ǺǴǶǲǹǱǫ ǎ.ǆ. ǝǦǶǳǴǩǴ, ǨȁǨǫǪǫǳǳǴǯ ǳǦ 

ǴǷǳǴǨǫ ǸǫǶǲǴǪǮǳǦǲǮǽǫǷǰǮǻ ǶǦǷǽǫǸǴǨ Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǲǴǪǫǱȂȄ ǶǫǦǱȂǳǴǩǴ ǩǦǭǦ 

ǈǦǳǪǫǶ-ǈǦǦǱȂǷǦ [14,15].  

ǗǶǫǪǳǮǯ ǪǶǴǷǷǫǱȂ ȃǺǺǫǰǸ ǵǴ ǎ.ǆ. ǝǦǶǳǴǲǹ ǨȁǽǮǷǱȅǫǸǷȅ ǵǴ ǺǴǶǲǹǱǫ: 

 

ʢʨo

oʢʨ..ʦʢʨ.

o
PkT8

)TTʈ)(7.12-(ʈ1)T-(k
TT

-
- =

                   

(2) 

ǩǪǫ ǘ0 - ǳǦǽǦǱȂǳǦȅ ǸǫǲǵǫǶǦǸǹǶǦ ǪǶǴǷǷǫǱǮǶǹǫǲǴǩǴ ǵǴǸǴǰǦ, Áǐ; 

ǰ = 1,3- ǵǴǰǦǭǦǸǫǱȂ ǦǪǮǦǧǦǸȁ; 

ǘǰǶ=190,55ÁǗ ǵǴ ǹǷǱǴǨǮȅǲ ǶǦǷǽǫǸǦ; 

ǖǰǶ =
2

ʩʤ

ʢʛʩ
6.954  ǵǴ ǹǷǱǴǨǮȅǲ ǶǦǷǽǫǸǦ; 

ǖ0 = 
2

ʩʤ

ʢʛʩ
397  - ǳǦǽǦǱȂǳǴǫ ǪǦǨǱǫǳǮǫ ǪǴ ǪǶǴǷǷǫǱǮǶǴǨǦǳǮȅ; 

ǖ = ǖǹ = 
2

ʩʤ

ʢʛʩ
152  - ǰǴǳǫǽǳǴǫ ǪǦǨǱǫǳǮǫ (ǹǷǸȂǫǨǴǫ). 

 

ǈ ǶǫǭǹǱȂǸǦǸǫ ǨȁǽǮǷǱǫǳǮǯ ǵǴǱǹǽǦǫǲ ǵǫǶǫǵǦǪ ǸǫǲǵǫǶǦǸǹǶȁ (ǘ0 - ǘ) ǶǦǨǳȁǯ 

62,05Áǐ Ǯ ǰǴǳǫǽǳǹȄ ǸǫǲǵǫǶǦǸǹǶǹ ǘǰ = 10,95ÁǗ, ǽǸǴ ǷǴǴǸǨǫǸǷǸǨǹǫǸ ǰǴȃǺǺǮǼǮǫǳǸǹ 

ǊǬǴǹǱȅ-ǘǴǲǷǴǳǦ 
2

0

i
ʢʛʩ/ʩʤ

C
0.024D = Ƿ ǹǽǫǸǴǲ ǵǴǵǶǦǨǴǽǳǴǩǴ (ǵǴǳǮǬǦȄǿǫǩǴ) 

ǰǴȃǺǺǮǼǮǫǳǸǦ ǎ. ǆ.ǝǦǶǳǴǩǴ, ǹǽǮǸȁǨǦȄǿǫǩǴ ǳǫǷǴǨǫǶǾǫǳǷǸǨǦ ǵǶǮǳȅǸǴǯ ǵǶǮ 

ǨȁǨǴǪǫ ǺǴǶǲǹǱȁ ǲǴǪǫǱǮ ǶǫǦǱȂǳǴǩǴ ǩǦǭǦ [14]. 

Ǘ ǹǽǫǸǴǲ ǵǴǱǹǽǫǳǳǴǩǴ ǨǴ ǨǸǴǶǴǲ ǶǦǷǽȆǸǫ ǭǳǦǽǫǳǮȅ ǰǴȃǺǺǮǼǮǫǳǸǦ ǊǬǴǹǱȅ-

ǘǴǲǷǴǳǦ ǵǶǮǻǴǪǮǲ ǰ ǵǴǱǴǬǮǸǫǱȂǳǴǲǹ ǨȁǨǴǪǹ Ǵ ǨǴǭǲǴǬǳǴǷǸǮ 

ǩǮǪǶǦǸǴǴǧǶǦǭǴǨǦǳǮȅ Ǩ ǵǶǮǹǷǸȂǫǨǴǯ ǭǴǳǫ ǷǰǨǦǬǮǳȁ, ǶǦǧǴǸǦ ǰǴǸǴǶǴǯ ǶǦǷǷǽǮǸǦǳǦ 

ǵǴ ǭǦǪǦǳǳȁǲ ǹǷǱǴǨǮȅǲ Ǯ, ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǵǶǫǪǹǷǲǦǸǶǮǨǦǸȂ Ǩ ǰǴǲǵǱǫǰǷǫ 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

32 

ǴǧǴǶǹǪǴǨǦǳǮȅ ǨǴǭǲǴǬǳǴǷǸȂ ǵǴǪǦǽǮ ǮǳǩǮǧǮǸǴǶǦ ǩǮǪǶǦǸǴǴǧǶǦǭǴǨǦǳǮȅ Ǩ ǰǴǱǴǳǳǹ 

Ǔǐǘ (Ǩ ǭǴǳǫ ǵǴǪǰǱȄǽǫǳǮȅ ǨǫǶǻǳǫǩǴ ǵǱǦǷǸǦ). 

ǙǽǫǸ ǵǴǸǫǶȂ ǪǦǨǱǫǳǮȅ Ǩ ǭǦǧǴǯǳǴǲ ǴǧǴǶǹǪǴǨǦǳǮǮ ǵǶǴǮǭǨǴǪǮǸǷȅ Ǩ Ǹǫǻ ǷǱǹǽǦȅǻ, 

ǰǴǩǪǦ ǵǱǦǷǸȁ ǨȁǷǴǰǴǪǫǧǮǸǳȁǫ Ǯ ǪǫǧǮǸ ǷǮǱȂǳǴ ǭǦǨǮǷǮǸ ǴǸ ǳǫǭǳǦǽǮǸǫǱȂǳǴǩǴ 

ǮǭǲǫǳǫǳǮȅ ǪǫǵǶǫǷǷǮǮ ǳǦ ǵǱǦǷǸ. 

ǓǦǮǧǴǱǫǫ ǻǦǶǦǰǸǫǶǳȁǲǮ ȃǱǫǲǫǳǸǦǲǮ ǵǴǪǭǫǲǳȁǻ ǰǴǲǵǱǫǰǷǴǨ ǵǶǮ 

ǴǵǶǫǪǫǱǫǳǮǮ çǪǴǵǴǱǳǮǸǫǱȂǳȁǻè ǵǴǸǫǶȂ ǪǦǨǱǫǳǮȅ (ǵǴ ǴǸǳǴǾǫǳǮȄ ǰ Ǵǧǿǫǲǹ 

ǵǫǶǫǵǦǪǹ ǪǦǨǱǫǳǮȅ Ǩ ǰǴǱǴǳǳǫ Ǔǐǘ) ȅǨǱȅȄǸǷȅ ǵǦǰǫǶȁ Ǯ ǰǱǦǵǦǳȁ. ǖǦǭǶǦǧǴǸǦǳȁ 

ǵǶǦǰǸǮǽǫǷǰǮǫ ǲǫǸǴǪǮǰǮ ǴǵǶǫǪǫǱǫǳǮȅ ǵǴǸǫǶȂ ǪǦǨǱǫǳǮȅ Ǩ ǭǦǧǴǯǳǴǲ ǴǧǴǶǹǪǴǨǦǳǮǮ, 

ǳǦǵǶǮǲǫǶ, ǮǭǱǴǬǫǳǳȁǫ Ǩ [13]. ǐǴǳǷǸǶǹǰǸǮǨǳȁǫ ǴǷǴǧǫǳǳǴǷǸǮ ǵǶǮǲǫǳȅǫǲȁǻ Ǩ 

ǷǸǶǦǳǦǻ ǗǓǉ Ǯ ǮǳǴǷǸǶǦǳǳȁǲǮ ǺǮǶǲǦǲǮ ǵǦǰǫǶǴǨ Ǯ ǰǱǦǵǦǳǴǨ-ǴǸǷǫǰǦǸǫǱǫǯ 

ǵǴǭǨǴǱȅȄǸ ǴǵǶǫǪǫǱǮǸȂ ǵǴǸǫǶǮ, ǨǴǭǳǮǰǦȄǿǮǫ Ǩ ǳǮǻ, ǰǦǰ ǵǴǸǫǶǮ ǪǦǨǱǫǳǮȅ ǵǶǮ 

ǵǶǴǻǴǬǪǫǳǮǮ ǩǦǭǦ ǽǫǶǫǭ ǴǸǶǫǭǴǰ ǸǶǹǧȁ ǮǱǮ ǪǮǦǺǶǦǩǲǹ. 

ǖǦǷǽǫǸȁ, ǵǶǴǮǭǨǫǪǫǳǳȁǫ ǳǦǲǮ ǵǴ ǲǫǸǴǪǮǰǫ, ǮǭǱǴǬǫǳǳǴǯ Ǩ [13], ǪǱȅ 

ǨǻǴǪȅǿǫǩǴ Ǩ ǰǴǲǵǱǫǰǷ ǐǗǉ ǵǦǰǫǶǦ (ǶǦǷǽǫǸ ǵǴǸǫǶȂ ǪǦǨǱǫǳǮȅ Ǩ ǴǸǶǫǭǰǫ ǸǶǹǧȁ ǵǶǮ 

ǵǦǶǦǲǫǸǶǦǻ ǵǴǸǴǰǦ, ǵǶǮǨǫǪǫǳǳȁǻ ǰ ǷǶǫǪǳǫǲǹ ǵǴ ǪǱǮǳǫ ǷǫǽǫǳǮȄ ǵǦǰǫǶǦ) 

ǵǴǰǦǭǦǱǮ, ǽǸǴ ǵǴǸǫǶǮ ǪǦǨǱǫǳǮȅ ǳǫ ǵǶǫǨȁǾǦȄǸ 
2

ʩʤ

ʢʛʩ
3P=D ǪǱȅ ǩǴǶǮǭǴǳǸǴǨ Ǔǐ-7Ǫ Ǯ 

Ǔǐ-7ǩ. 

ǖǦǷǽǫǸȁ ǵǴǸǫǶȂ Ǩ ǰǱǦǵǦǳǦǻ ǶǦǭǱǮǽǳȁǻ ǰǴǳǷǸǶǹǰǼǮǯ, Ǩ ǸǴǲ ǽǮǷǱǫ 

ǮǳǴǷǸǶǦǳǳȁǻ ǺǮǶǲ, ǳǦ ǧǦǭǫ ǭǦǨǮǷǮǲǴǷǸǫǯ ǰǴȃǺǺǮǼǮǫǳǸǴǨ ǶǦǷǻǴǪǦ ǰǱǦǵǦǳǴǨ ǴǸ 

Ǯǻ ǪǮǦǲǫǸǶǴǨ ǴǵǶǫǪǫǱȅȄǸ ǵǴǸǫǶǮ ǪǦǨǱǫǳǮȅ Ǩ ǳǮǻ Ǩ ǴǧǱǦǷǸǮ 
2

ʩʤ

ʢʛʩ
4-3P=D  

ǕǶǮ ǷǶǦǨǳǫǳǮǮ ǵǴǸǫǶȂ ǪǦǨǱǫǳǮǯ Ǩ ǭǦǧǴǯǳǴǲ ǴǧǴǶǹǪǴǨǦǳǮǮ ǵǴ ǷǶǦǨǳǫǳǮȄ Ƿ 

ǨǫǱǮǽǮǳǦǲǮ ǪǫǵǶǫǷǷǮǮ ǳǦ ǵǱǦǷǸȁ, ǹǷǸǦǳǴǨǱǫǳǳȁǲǮ ǹǷǱǴǨǮȅǲǮ Ǯǻ ǶǦǭǶǦǧǴǸǰǮ, 

ǷǪǫǱǦǳ ǨȁǨǴǪ Ǵ ǸǴǲ, ǽǸǴ ǹǽǫǸ ȃǸǮǻ ǵǴǸǫǶȂ ǳǫ ǨǱǮȅǫǸ ǳǦ ǵǶǮǳȅǸȁǫ ǸǫǻǳǮǰǴ-

ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǶǫǾǫǳǮȅ ǵǴ ǧǦǭǴǨǴǲǹ ǨǦǶǮǦǳǸǹ ǔǖǣ ǳǦ ǲǫǷǸǴǶǴǬǪǫǳǮǮ 

ǐǴǶǵǫǪǬǫ. 

ǗǪǫǱǦǳǳȁǯ ǳǦǲǮ ǨȁǧǴǶ ǧǦǭǴǨǴǩǴ ǨǦǶǮǦǳǸǦ ǸǫǻǳǴǱǴǩǮǮ ǔǖǣ ǵǴǭǨǴǱȅǫǸ 

ǮǷǵǴǱȂǭǴǨǦǸȂ ǺǴǳǸǦǳǳǹȄ ǦǶǲǦǸǹǶǹ, ǵǶǮǲǫǳȅȄǿǹȄǷȅ ǳǦ ǲǫǷǸǴǶǴǬǪǫǳǮǫ 

ǐǴǶǵǫǪǬǫ. 

ǕǶǮ ǦǳǦǱǮǭǫ ǪǴǷǸǹǵǳǴǯ ǳǦǲ ǸǫǻǳǮǽǫǷǰǴǯ ǪǴǰǹǲǫǳǸǦǼǮǮ (ǶǫǰǱǦǲǳǴǩǴ 

ǻǦǶǦǰǸǫǶǦ) ǧȁǱǦ ǹǷǸǦǳǴǨǱǫǳǦ, ǽǸǴ ǪǱȅ ǴǪǳǴǨǶǫǲǫǳǳǴ ǷǴǨǲǫǷǸǳǴǩǴ ǴǸǧǴǶǦ ǩǦǭǦ Ǯǭ 

ǪǨǹǻ ǵǱǦǷǸǴǨ Ƿ ǵǴǪȀǫǲǴǲ Ǯǻ ǵǶǴǪǹǰǼǮǮ ǳǦ ǵǴǨǫǶǻǳǴǷǸȂ Ƿ ǴǪǳǮǲ ǱǮǺǸǴǲ ǰǴǱǴǳǳȁ 

Ǔǐǘ ǳǦ ǲǫǷǸǴǶǴǬǪǫǳǮȅ ǐǴǶǵǫǪǬǫ ǵǶǮǳǼǮǵǮǦǱȂǳǦȅ ǨǴǭǲǴǬǳǴǷǸȂ ǵǶǮǲǫǳǫǳǮǫ 

ǰǴǲǵǱǫǰǷǦ ǴǧǴǶǹǪǴǨǦǳǮȅ ǺǮǶǲȁ Cummings Oil ToolsInc., ǰǴǸǴǶȁǯ ǵǶǫǪǳǦǭǳǦǽǫǳ 

ǪǱȅ ȃǰǷǵǱǹǦǸǦǼǮǮ ǪǨǹǻ ǵǱǦǷǸǴǨ. ǣǸǴ ǷǴǴǸǨǫǸǷǸǨǹǫǸ ǵǶǮǳȅǸǴǯ ǳǦǲǮ ǧǦǭǴǨǴǯ 

ǸǫǻǳǴǱǴǩǮǮ ǔǖǣ Ǯ ȅǨǱȅǫǸǷȅ ǸǫǻǳǮǽǫǷǰǴǯ ǦǱȂǸǫǶǳǦǸǮǨǴǯ ǨǦǶǮǦǳǸǹ ǴǧǴǶǹǪǴǨǦǳǮȄ 

ǷǰǨǦǬǮǳȁ ǳǦ ǧǦǭǫ ǰǴǲǵǱǫǰǷǦ ǐǗǉ. 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

33 

ǕǶǮǳǼǮǵǮǦǱȂǳǦȅ ǺǹǳǰǼǮǴǳǦǱȂǳǦȅ ǷǻǫǲǦ ǰǴǲǵǱǫǰǷǦ ǴǧǴǶǹǪǴǨǦǳǮȅ ǺǮǶǲȁ 

ǵǶǮǨǫǪǫǳǦ ǳǦ ǶǮǷ.2 Ƿ ǰǴǳǷǸǶǹǰǸǮǨǳȁǲǮ ǹǸǴǽǳǫǳǮȅǲǮ, ǵǶǮǨǫǪǫǳǳȁǲǮ ǳǦ ǶǮǷ.3. 

ǗǹǿǳǴǷǸȂ ȃǸǴǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ Ƿǻǫǲȁ ǲǴǬǳǴ ǴǵǶǫǪǫǱǮǸȂ, ǰǦǰ ǨǦǶǮǦǳǸ ǵǱǦǳǴǨǴ-

ǴǵǫǶǦǸǮǨǳǴǩǴ ǶǫǩǹǱǮǶǴǨǦǳǮȅ ǶǦǧǴǸȁ ǵǱǦǷǸǴǨ, ǽǸǴ ǴǷǹǿǫǷǸǨǱȅǫǸǷȅ ǵǹǸǫǲ 

ǹǷǸǦǳǴǨǰǮ ǳǦ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǻ ǩǱǹǧǮǳǦǻ ǶǫǩǹǱǮǶǹȄǿǮǻ ǪǶǴǷǷǫǱȂǳȁǻ ǹǷǸǶǴǯǷǸǨ, 

ǴǧǫǷǵǫǽǮǨǦȄǿǮǻ ǱȄǧǴǫ ǷǴǴǸǳǴǾǫǳǮǫ ǪǫǧǮǸǴǨ ǩǦǭǦ ǪǨǹǻ ǵǱǦǷǸǴǨ [16,17,18].  

 

 
ǖǮǷǹǳǴǰ 2. ǚǹǳǰǼǮǴǳǦǱȂǳǦȅ ǷǻǫǲǦ ǰǴǲǵǱǫǰǷǦ ǴǧǴǶǹǪǴǨǦǳǮȅ ǐǉǗ 

ǪǱȅ ǴǪǳǴǨǶǫǲǫǳǳǴ ǶǦǭǪǫǱȂǳǴǯ ȃǰǷǵǱǹǦǸǦǼǮǮ ǪǨǹǻ ǵǱǦǷǸǴǨ 

 

ǊǦǳǳǦȅ ǰǴǲǵǴǳǴǨǰǦ ǻǦǶǦǰǸǫǶǳǦ Ǹǫǲ, ǽǸǴ ǴǳǦ ǳǫ ǮǷǰǱȄǽǦǫǸ ǵǶǮ ǳǫǰǴǸǴǶȁǻ 

ǹǷǱǴǨǮȅǻ ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǵǫǶǫǸǴǰǦ ǩǦǭǦ Ǯǭ ǴǪǳǴǩǴ ǵǱǦǷǸǦ Ǩ ǪǶǹǩǴǯ, ǳǴ, Ǩ ǸǴǬǫ 

ǨǶǫǲȅ, ǵǶǫǪǴǷǸǦǨǱȅǫǸ ǨǴǭǲǴǬǳǴǷǸǮ ǴǷǹǿǫǷǸǨǱǫǳǮȅ ǶǫǩǹǱǮǶǹȄǿǫǩǴ ǨǴǭǪǫǯǷǸǨǮȅ 

ǳǦ ǱȄǧǴǯ Ǯǭ ǪǨǹǻ ȃǰǷǵǱǹǦǸǮǶǹȄǿǮǻǷȅ ǵǱǦǷǸǴǨ Ƿ ǼǫǱȂȄ ǨȁǨǴǪǦ ǷǰǨǦǬǮǳȁ ǳǦ 

ǶǦǷǽǫǸǳȁǯ ǶǫǬǮǲ ȃǰǷǵǱǹǦǸǦǼǮǮ. ǖǫǩǹǱǮǶǹȄǿǫǫ ǨǴǭǪǫǯǷǸǨǮǫ (ǷǲǫǳǦ ǪǶǴǷǷǫǱȂǳȁǻ 

ǹǷǸǶǴǯǷǸǨ) ǴǷǹǿǫǷǸǨǱȅǫǸǷȅ Ƿ ǵǴǨǫǶǻǳǴǷǸǮ Ƿ ǵǴǲǴǿȂȄ ǰǦǳǦǸǳǴǯ ǸǫǻǳǮǰǮ ǵǶǮ 

ǩǫǶǲǫǸǮǽǳǴǲ ǹǷǸȂǫ ǶǦǧǴǸǦȄǿǫǯ ǷǰǨǦǬǮǳȁ. 

ǐǴǲǵǴǳǫǳǸǳȁǯ ǷǴǷǸǦǨ ǩǦǭǦ (ǵǶǦǰǸǮǽǫǷǰǮ ǵǴǱǳǴǫ ǴǸǷǹǸǷǸǨǮǫ ǦǩǶǫǷǷǮǨǳȁǻ 

ǵǶǮǲǫǷǫǯ) Ǯ ǵǶǴǫǰǸǮǶǹǫǲȁǫ ǵǦǶǦǲǫǸǶȁ ǶǦǭǶǦǧǴǸǰǮ ǵǶǴǪǹǰǸǮǨǳȁǻ ǵǱǦǷǸǴǨ ǳǫ 

ǮǷǰǱȄǽǦȄǸ ǨǴǭǲǴǬǳǴǷǸȂ ǔǖǣ ǪǨǹǻ ǵǱǦǷǸǴǨ Ƿ ǵǴǪȀǫǲǴǲ ǵǶǴǪǹǰǼǮǮ ǨǫǶǻǳǫǩǴ 

ǵǱǦǷǸǦ ǵǴ ǭǦǸǶǹǧǳǴǲǹ ǵǶǴǷǸǶǦǳǷǸǨǹ. 
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34 

 
ǖǮǷǹǳǴǰ 3. ǈǳǹǸǶǮǷǰǨǦǬǮǳǳǴǫ ǴǧǴǶǹǪǴǨǦǳǮǫ ǪǱȅ ǴǪǳǴǨǶǫǲǫǳǳǴ ǶǦǭǪǫǱȂǳǴǯ 

ȃǰǷǵǱǹǦǸǦǼǮǮ ǪǨǹǻ ǵǱǦǷǸǴǨ ǲǫǷǸǴǶǴǬǪǫǳǮȅ ǐǴǶǵǫǪǬǫ 

 

ǘǫǻǳǴǱǴǩǮȅ Ǯ ǸǫǻǳǮǰǦ ǸǦǰǴǩǴ ǷǵǴǷǴǧǦ ǔǖǣ ǻǴǶǴǾǴ ǮǭǹǽǫǳǦ Ǯ ǦǵǶǴǧǮǶǴǨǦǳǦ 

ǳǦ ǶǦǭǱǮǽǳȁǻ ǲǫǷǸǴǶǴǬǪǫǳǮȅǻ, Ǯ Ǵǳ ǲǴǩ ǧȁǸȂ ǵǶǮǲǫǳǫǳ ǵǶǮ ǮǷǵǴǱȂǭǴǨǦǳǮǮ 

ǰǴǲǵǱǫǰǷǦ ǴǧǴǶǹǪǴǨǦǳǮȅ ǸǮǵǦ ǐǗǉ. ǔǪǳǦǰǴ ǶǫǦǱǮǭǦǼǮȅ ǸǦǰǴǯ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ 

Ƿǻǫǲȁ ǳǫ ǲǴǬǫǸ ǧȁǸȂ ǶǫǰǴǲǫǳǪǴǨǦǳǴ ǪǱȅ ǲǫǷǸǴǶǴǬǪǫǳǮȅ ǐǴǶǵǫǪǬǫ, ǽǸǴ ǷǨȅǭǦǳǴ 

Ƿ ǵǶǴǧǱǫǲǴǯ ǳǦǪǫǬǳǴǷǸǮ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǻ ǰǴǱǴǳǳ. ǘǦǰ, ǵǶǮ ǮǷǵǴǱȂǭǴǨǦǳǮǮ 

ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǴǯ ǰǴǱǴǳǳȁ Ǩ ǰǦǽǫǷǸǨǫ ǩǮǪǶǦǨǱǮǽǫǷǰǴǩǴ ǰǦǳǦǱǦ, ǨǴǭǲǴǬǳȁ 

ǭǳǦǽǮǸǫǱȂǳȁǫ ǰǴǱǫǧǦǳǮȅ ǪǦǨǱǫǳǮȅ Ǩ ǵǶǮǹǷǸȂǫǨǴǯ ǭǴǳǫ Ƿ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǲǮ 

ǮǭǲǫǳǫǳǮȅǲǮ ǳǦǵǶȅǬǫǳǳǴǩǴ ǷǴǷǸǴȅǳǮȅ ǰǴǱǴǳǳȁ Ǯ, ǰǦǰ ǷǱǫǪǷǸǨǮǫ, Ƿ ǴǵǦǷǳǴǷǸȂȄ 

ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǲǫǬǰǴǱǴǳǳȁǻ ǵǶǴȅǨǱǫǳǮǯ [19].  

ǕǶǮ ǦǳǦǱǮǭǫ ǺǦǰǸǮǽǫǷǰǮǻ ǪǦǳǳȁǻ ǵǴ ȃǰǷǵǱǹǦǸǦǼǮǮ ǺǴǳǪǦ ǩǦǭǴǨȁǻ ǷǰǨǦǬǮǳ 

ǨȁȅǨǱȅȄǸǷȅ ǷǱǹǽǦǮ ǪǫǺǫǰǸǴǨ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǻ ǰǴǱǴǳǳ. 

ǣǸǴ ǵǶǮ ǶǫǦǱǮǭǦǼǮǮ Ƿǻǫǲȁ ǔǖǣ ǵǶǫǪǴǵǶǫǪǫǱȅǫǸ ǳǫǰǴǸǴǶȁǫ ǮǭǲǫǳǫǳǮȅ Ǩ 

ǶǫǰǴǲǫǳǪǴǨǦǳǳǴǯ ǰǴǲǵǴǳǴǨǰǫ ǵǴǪǭǫǲǳǴǩǴ ǴǧǴǶǹǪǴǨǦǳǮȅ, Ǧ ǮǲǫǳǳǴ 
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35 

ǳǫǴǧǻǴǪǮǲǴǷǸȂ ǹǷǸǦǳǴǨǰǮ ǨǸǴǶǴǩǴ ǵǦǰǫǶǦ ǳǦǪ ǨǫǶǻǳǮǲ ǵǶǴǪǹǰǸǮǨǳȁǲ 

ǩǴǶǮǭǴǳǸǴǲ. 

ǙǷǸǦǳǴǨǰǦ ǵǦǰǫǶǦ ǳǦǪ ǨǫǶǻǳǮǲ ǵǶǴǪǹǰǸǮǨǳȁǲ ǩǴǶǮǭǴǳǸǴǲ ǪǦǫǸ ǨǴǭǲǴǬǳǴǷǸȂ 

ǷǳǮǭǮǸȂ ǪǦǨǱǫǳǮǫ Ǩ ǰǴǱȂǼǫǨǴǲ ǵǶǴǷǸǶǦǳǷǸǨǫ ǷǰǨǦǬǮǳȁ ǲǫǬǪǹ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǴǯ 

ǰǴǱǴǳǳǴǯ Ǯ ǰǴǱǴǳǳǴǯ Ǔǐǘ (ǪǴ ǵǶǫǪǫǱǴǨ, ǴǵǶǫǪǫǱǫǳǳȁǻ ǪǴǵǹǷǸǮǲȁǲ ǵǫǶǫǵǦǪǴǲ 

ǪǦǨǱǫǳǮȅ ǳǦ ǵǦǰǫǶǫ). ǔǷǴǧǫǳǳǴ ȃǺǺǫǰǸǮǨǳǴ ǷǳǮǬǫǳǮǫ ǪǦǨǱǫǳǮȅ Ǩ ǵǶǮǹǷǸȂǫǨǴǯ 

ǭǴǳǫ ǷǰǨǦǬǮǳȁ Ǩ ǷǱǹǽǦǫ ǭǦǵǴǱǳǫǳǮȅ ǰǴǱȂǼǫǨǴǩǴ ǵǶǴǷǸǶǦǳǷǸǨǦ ǰǦǰǴǯ-ǱǮǧǴ 

ǬǮǪǰǴǷǸȂȄ (ǽǸǴ ǴǪǳǴǨǶǫǲǫǳǳǴ ǷǳǮǬǦǫǸ ǵǫǶǫǵǦǪ ǪǦǨǱǫǳǮȅ ǳǦ ǵǦǰǫǶǫ). 

ǕǶǮ ǹǷǸǦǳǴǨǰǫ ǨǸǴǶǴǩǴ ǵǦǰǫǶǦ ǳǦǪ ǨǫǶǻǳǮǲ ǵǶǴǪǹǰǸǮǨǳȁǲ ǵǱǦǷǸǴǲ ǳǹǬǳǴ 

ǹǽǮǸȁǨǦǸȂ, ǴǪǳǦǰǴ, ǫǪǮǳǴǨǶǫǲǫǳǳǴǫ ǨǨǫǪǫǳǮǫ ǶȅǪǦ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ 

ǴǩǶǦǳǮǽǫǳǮǯ, Ǧ ǮǲǫǳǳǴ ǭǦǸǶǹǪǳǫǳǮǫ ǵǶǮ ǴǷǨǴǫǳǮǮ Ǯ ǩǱǹǾǫǳǮǮ ǷǰǨǦǬǮǳȁ, ǵǴǪǦǽǮ 

ǮǳǩǮǧǮǸǴǶǴǨ Ǯ Ǹ.Ǫ., ǰǶǴǲǫ ǸǴǩǴ ǴǩǶǦǳǮǽǮǨǦǫǸǷȅ ǨǴǭǲǴǬǳǴǷǸȂ ǰǴǳǸǶǴǱȅ ǭǦ 

ǪǦǨǱǫǳǮǫǲ Ǩ ǺǮǱȂǸǶǴǨǴǯ ǽǦǷǸǮ ǨǫǶǻǳǫǩǴ ǵǱǦǷǸǦ [20]. 

ǖǫǭǹǱȂǸǦǸȁ. ǕǶǮ ǸǦǰǴǲ ǨǦǶǮǦǳǸǫ ǰǴǲǵǴǳǴǨǰǮ ǵǴǪǭǫǲǳǴǩǴ ǴǧǴǶǹǪǴǨǦǳǮȅ 

ǷǰǨǦǬǮǳȁ ǰǴǳǸǶǴǱȂ ǭǦ ǶǦǭǶǦǧǴǸǰǴǯ ǵǱǦǷǸǴǨ ǲǴǬǳǴ ǨǫǷǸǮ ǱǮǧǴ ǩǱǹǧǮǳǳȁǲǮ, 

ǳǦǵǶǮǲǫǶ, ǩǫǴǺǮǭǮǽǫǷǰǮǲǮ ǵǶǮǧǴǶǦǲǮ (ǶǦǷǻǴǪǴǲǫǸǶǮȅ, ǲǦǳǴǲǫǸǶǮȅ) Ǩ 

ǮǳǸǫǶǨǦǱǦǻ ǨȁǾǫ Ǯ ǳǮǬǫ ǨǫǶǻǳǫǩǴ ǵǱǦǷǸǦ, ǱǮǧǴ ǵǶǮ ǨȁǧǴǶǴǽǳǴǲ ǹǷǸȂǫǨǴǲ 

ǶǫǩǹǱǮǶǴǨǦǳǮǮ ǪǫǧǮǸǦ ǴǪǳǴǩǴ ǵǱǦǷǸǦ ǵǶǮ ǩǱǹǾǫǳǮǮ ǪǶǹǩǴǩǴ ǵǴǷǸǦǳǴǨǰǴǯ Ƿ 

ǵǴǲǴǿȂȄ ǰǦǳǦǸǳǴǯ ǸǫǻǳǮǰǮ ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǯ ǭǦǩǱǹǾǰǮ (ǶǦǭȀǫǪǮǳǮǸǫǱȂǳǴǩǴ 

ǮǳǷǸǶǹǲǫǳǸǦ), ǰǦǰ ȃǸǴ ǵǶǫǪǹǷǲǴǸǶǫǳǴ ǶǫǰǴǲǫǳǪǹǫǲȁǲǮ ǰǴǲǵǱǫǰǷǦǲǮ 

ǴǧǴǶǹǪǴǨǦǳǮȅ. 

ǊǶǹǩǮǲ ǷǹǿǫǷǸǨǫǳǳȁǲ ǮǭǲǫǳǫǳǮǫǲ ǰǴǳǷǸǶǹǰǸǮǨǳǴǩǴ ǨǦǶǮǦǳǸǦ ǔǖǣ ǵǴ 

ǶǫǰǴǲǫǳǪǴǨǦǳǳǴǯ ǵǶǮǳǼǮǵǮǦǱȂǳǴǯ Ƿǻǫǲǫ ȅǨǱȅǫǸǷȅ ǵǶǮǲǫǳǫǳǮǫ Ǩ 140 ǲǲ 

ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǴǯ ǰǴǱǴǳǳǫ 3" Ǔǐǘ, ǽǸǴ ǭǳǦǽǮǸǫǱȂǳǴ ǷǳǮǭǮǸ ǵǴǸǫǶǮ ǪǦǨǱǫǳǮȅ Ǩ 

ǰǴǱǴǳǳǫ Ǔǐǘ. 

ǔǪǳǦǰǴ ǵǶǮ, ǸǦǰǴǲ ǨǦǶǮǦǳǸǫ ǰǴǲǵǴǳǴǨǰǮ ǴǧǴǶǹǪǴǨǦǳǮȅ ǸǶǹǧȁ ǪǮǦǲǫǸǶǴǲ 3ó 

ǪǴǱǬǳȁ ǧȁǸȂ ǭǦǲǫǳǫǳȁ ǳǦ 2,5" Ǩ ǭǴǳǫ ǹǷǸǦǳǴǨǰǮ ǵǦǰǫǶǴǨ, ǸǦǰ ǰǦǰ 

ǰǴǳǷǸǶǹǰǸǮǨǳȁǫ ǶǦǭǲǫǶȁ ǵǦǰǫǶǦ ǪǴǱǬǳȁ ǧȁǸȂ ǷǴǩǱǦǷǴǨǦǳȁ ǰǦǰ Ƿ ǪǮǦǲǫǸǶǴǲ 

ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǴǯ ǰǴǱǴǳǳȁ, ǸǦǰ Ǯ Ƿ ǪǮǦǲǫǸǶǴǲ ǰǴǱǴǳǳȁ Ǔǐǘ. ǈ ǶǫǰǴǲǫǳǪǹǫǲǴǲ 

ǰǴǲǵǱǫǰǷǫ ǴǧǴǶǹǪǴǨǦǳǮȅ ǐǗǉ ǰǴǳǷǸǶǹǰǼǮȅ ǵǦǰǫǶǦ ǷǴǴǸǨǫǸǷǸǨǹǫǸ ǮǲǫǳǳǴ ǸǦǰǴǲǹ 

ǷǴǴǸǳǴǾǫǳǮȄ ǪǮǦǲǫǸǶǴǨ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǴǯ Ǯ Ǔǐǘ ǰǴǱǴǳǳ.  

ǔǧǷǹǬǪǫǳǮǫ ǶǫǭǹǱȂǸǦǸǴǨ. ǘǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǨǴǭǲǴǬǳǴǷǸǮ 

ǶǫǰǴǲǫǳǪǴǨǦǳǳǴǩǴ ǰ ǵǶǮǲǫǳǫǳǮȄ ǰǴǲǵǱǫǰǷǦ ǐǗǉ, ǸǦǰǬǫ, ǰǦǰ Ǯ ǴǧǴǶǹǪǴǨǦǳǮȅ 

ǮǳǴǺǮǶǲ, ǶǦǷǾǮǶȅȄǸǷȅ ǵǶǮ ǶǦǭǲǫǿǫǳǮǮ Ǯǻ Ǩ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǻ ǰǴǱǴǳǳǦǻ 

ǪǮǦǲǫǸǶǴǲ 168ǲǲ. ǕǶǮ ȃǸǴǲ Ǩ ǷǴǷǸǦǨǫ ǰǴǲǵǱǫǰǷǦ ǐǗǉ ǲǴǬǫǸ ǧȁǸȂ ǵǶǮǲǫǳǫǳ 

ǵǦǰǫǶ Ƿ ǪǨǹǲȅ ǵǶǴǻǴǪǳȁǲǮ ǴǸǨǫǶǷǸǮȅǲǮ, Ǹ.ǫ. ǴǷǹǿǫǷǸǨǱǫǳǦ ǷǻǫǲǦ ǔǖǣ Ƿ ǵǴǪȀǫ-

ǲǴǲ ǵǶǴǪǹǰǼǮǮ ǶǦǭǱǮǽǳȁǻ ǵǱǦǷǸǴǨ ǵǴ ǪǨǹǲ ǰǴǱǴǳǳǦǲ ǱǮǺǸǴǨȁǻ ǸǶǹǧ.  

ǆǳǦǱǴǩǮǽǳȁǫ ǨǴǭǲǴǬǳǴǷǸǮ ǵǶǫǪǴǷǸǦǨǱȅȄǸǷȅ Ǯ ǵǶǮ ǵǶǮǲǫǳǫǳǮǮ 

ǴǧǴǶǹǪǴǨǦǳǮȅ ǺǮǶǲȁ Cummings Oil Tools Inc. 
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36 

ǍǦǰǱȄǽǫǳǮǫ. ǕǶǴǮǭǨǫǪǫǳǳȁǯ ǴǧǭǴǶ ǲǦǸǫǶǮǦǱǴǨ, ǶǫǰǱǦǲǮǶǹȄǿǮǻ 

ǩǦǭǴǳǫǺǸǫǵǶǴǲȁǷǱǴǨǴǫ ǴǧǴǶǹǪǴǨǦǳǮǫ ǨȁȅǨǮǱ ǭǳǦǽǮǸǫǱȂǳȁǫ ǺǹǳǰǼǮǴǳǦǱȂǳȁǫ 

ǨǴǭǲǴǬǳǴǷǸǮ ǵǴǪǭǫǲǳǴǩǴ ǴǧǴǶǹǪǴǨǦǳǮȅ, ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǩǴ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳȁǲ 
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ǉǑǆǈǆ 3 

 

ǙǊǐ 608 

ǉǫǱǪǮǲȁǶǦǪǴǨ ǆ. ǉ. 

 ǪǴǰǸǴǶ Ǹǫǻǳ.  ǳǦǹǰ, ǪǴǼǫǳǸ  ǒǫǬǪǹǳǦǶǴǪǳǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ ǳǫǺǸǮ Ǯ ǩǦǭǦ  

ǮǲǫǳǮ ǥǩǾǮǩǫǱȂǪȁ ǐǦǰǦǫǨǦ, 

ǩ. ǆǾǩǦǧǦǸ, ǘǹǶǰǲǫǳǮǷǸǦǳ 

ǊǫǶȅǫǨ ǆ. ǖ. 

 ǰǦǳǪ.  Ǹǫǻǳ.  ǳǦǹǰ, ǷǸǦǶǾǮǯ ǳǦǹǽǳȁǯ ǷǴǸǶǹǪǳǮǰ, 

ǓǦǹǽǳǴ-ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǮǯ ǮǳǷǸǮǸǹǸ ǵǶǮǶǴǪǳǴǩǴ ǩǦǭǦ ǉǐ çǘǹǶǰǲǫǳǩǦǭè, 

               ǩ. ǆǾǩǦǧǦǸ, ǘǹǶǰǲǫǳǮǷǸǦǳ 

 

ǖǋǐǔǒǋǓǊǆǜǎǎ Ǖǔ ǎǗǕǔǑǢǍǔǈǆǓǎǤ ǇǙǖǔǈǔǉǔ ǖǆǗǘǈǔǖǆ Ǔǆ 

ǙǉǑǋǈǔǊǔǖǔǊǓǔǏ ǔǗǓǔǈǋ   

 

ǆǳǳǴǸǦǼǮȅ: 

 ǈ ǷǱǹǽǦǫ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǯ ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǧǹǶǴǨȁǻ 

ǶǦǷǸǨǴǶǴǨ Ƿ ǸǨǫǶǪǴǯ ǺǦǭǴǯ ǲǫǻǦǳǮǽǫǷǰǦȅ ǷǰǴǶǴǷǸȂ ǵǶǴǻǴǪǰǮ Ǯ ǵǶǴǻǴǪǰǦ ǳǦ 

ǪǴǱǴǸǴ ǶǫǭǰǴ ǹǲǫǳȂǾǦǫǸǷȅ Ǯǭ-ǭǦ ǹǻǹǪǾǫǳǮȅ ǹǷǱǴǨǮǯ ǶǦǧǴǸȁ ǧǹǶǴǨǴǩǴ ǪǴǱǴǸǦ. 

ǊǱȅ ǹǨǫǱǮǽǫǳǮȅ ǵǶǴǻǴǪǰǮ ǳǦ ǪǴǱǴǸǴ ǳǫǴǧǻǴǪǮǲǴ ǮǷǰǱȄǽǮǸȂ ǮǱǮ ǷǹǿǫǷǸǨǫǳǳǴ 

ǹǲǫǳȂǾǮǸȂ ǨǱǮȅǳǮǫ ǸǨǫǶǪǴǯ ǺǦǭȁ Ǩ ǷǴǷǸǦǨǫ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ. 

Ǘ ǼǫǱȂȄ ǶǫǩǫǳǫǶǦǼǮǮ ǧǦǶǮǸǦ Ǯ ǹǪǦǱǫǳǮȅ ǸǨǫǶǪǴǯ ǺǦǭȁ ǧȁǱǮ ǮǷǵǴǱȂǭǴǨǦǳȁ 

ǩǮǪǶǴǼǮǰǱǴǳȁ, ǷǮǸǴǩǮǪǶǴǼǮǰǱǴǳ Ǯ ǪǨǴǯǳȁǫ ǼǫǳǸǶǮǺǹǩǮ. ǜǫǳǸǶǮǺǹǩǮ ǵǴǷǸǴȅǳǳǴ 

ǮǷǵǴǱȂǭǴǨǦǱǮǷȂ ǪǱȅ ǮǭǧǫǩǦǳǮȅ ǸǨǫǶǪǴǯ ǺǦǭȁ Ǩ ǶǦǷǸǨǴǶǫ. ǕǫǶǫǪ 

ǼǫǲǫǳǸǮǶǴǨǦǳǮǫǲ ǴǧǷǦǪǳȁǻ ǰǴǱǴǳǳ Ï244,5 Ǯ 139,7ǲǲ ǵǶǴǮǭǨǫǱǮ ǷǳǮǬǫǳǮǫ 

ǵǴǰǦǭǦǳǮǯ ǪǮǳǦǲǮǽǫǷǰǴǩǴ ǳǦǵǶȅǬǫǳǮȅ ǷǪǨǮǩǦ Ǩ ǶǦǷǸǨǴǶǫ. 

ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǪǱȅ ǷǴǻǶǦǳǫǳǮȅ ǫǷǸǫǷǸǨǫǳǳǴǯ ǵǶǴǳǮǼǦǫǲǴǷǸǮ ǵǶǮ 

ǵǫǶǨǮǽǳǴǲ ǨǷǰǶȁǸǮǮ ǵǶǴǪǹǰǸǮǨǳǴǩǴ ǵǱǦǷǸǦ ǳǫǴǧǻǴǪǮǲǴ ǲǮǳǮǲǮǭǮǶǴǨǦǸȂ 

ǶǫǵǶǫǷǷǮȄ ǳǦ ǵǱǦǷǸ (ǪǴ ǧǹǶǫǳǮȅ ǳǦ "ǶǦǨǳǴǨǫǷǮǮ"). ǕǶǮ ǶǫǦǱǮǭǦǼǮǮ ǸǦǰǴǯ 

ǸǫǻǳǴǱǴǩǮǮ ǹǨǫǱǮǽǮǨǦǫǸǷȅ ǨǫǶǴȅǸǳǴǷǸȂ ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǳǫǺǸǫǩǦǭǴǵǶǴȅǨǱǫǳǮǯ Ǯ 

ǴǵǦǷǳǴǷǸǮ ǺǴǳǸǦǳǮǶǴǨǦǳǮȅ ǷǰǨǦǬǮǳȁ. ǈ ǷǨȅǭǮ Ƿ ȃǸǮǲ ǪǱȅ ǹǵǶǦǨǱǫǳǮȅ 

ǵǶǴǪǹǰǸǮǨǳȁǲ ǵǱǦǷǸǴǲ Ǯ ǷǳǮǬǫǳǮȅ ǴǵǦǷǳǴǷǸǮ ǴǸǰǶȁǸǴǩǴ ǺǴǳǸǦǳǮǶǴǨǦǳǮȅ 

ǼǫǱǫǷǴǴǧǶǦǭǳǴ ǶǦǭǶǦǧǴǸǦǸȂ ǸǫǻǳǮǽǫǷǰǮǫ ǷǶǫǪǷǸǨǦ ǴǧǳǦǶǹǬǫǳǮȅ 

ǳǫǺǸǫǩǦǭǴǵǶǴȅǨǱǫǳǮȅ ǵǶǴǪǹǰǸǮǨǳǴǩǴ ǵǱǦǷǸǦ ǳǦ ǳǦǽǦǱȂǳǴǯ ǷǸǦǪǮǮ, ǸǴ ǫǷǸȂ 

ǺǮǰǷǦǼǮǮ ǲǴǲǫǳǸǦ ǵǴȅǨǱǫǳǮȅ ǵǱǦǷǸǴǨǴǩǴ ǺǱȄǮǪǦ Ǩ ǰǴǱȂǼǫǨǴǲ ǵǶǴǷǸǶǦǳǷǸǨǫ Ǩ 

ǭǴǳǫ ǵǶǴǪǹǰǸǮǨǳǴǩǴ ǵǱǦǷǸǦ. ǈǷǰǶȁǸǮǫ ǵǶǴǪǹǰǸǮǨǳȁǻ ǵǱǦǷǸǴǨ, Ǩ ǴǷǳǴǨǳǴǲ, 

ǴǷǹǿǫǷǸǨǱȅȄǸ ǪǴǱǴǸǴǲ ǸǴǩǴ Ǭǫ ǪǮǦǲǫǸǶǦ, ǽǸǴ Ǯ ǧǹǶǫǳǮǫ ǨȁǾǫǱǫǬǦǿǫǩǴ 

ǮǳǸǫǶǨǦǱǦ. ǣǰǷǵǱǹǦǸǦǼǮǴǳǳǦȅ ǰǴǱǴǳǳǦ ǷǵǹǷǰǦǫǸǷȅ ǪǴ ǭǦǧǴȅ ǷǰǨǦǬǮǳȁ, Ǧ 

ǼǫǲǫǳǸǳȁǯ ǶǦǷǸǨǴǶ ǭǦ ǰǴǱǴǳǳǴǯ ǵǴǪǳǮǲǦǫǸǷȅ ǳǦ ǧǴǱȂǾǹȄ ǨȁǷǴǸǹ ǨǵǱǴǸȂ ǪǴ ǹǷǸȂȅ 

ǷǰǨǦǬǮǳȁ. 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

39 

ǈ ǶǦǧǴǸǫ ǶǦǷǷǲǴǸǶǫǳǦ ǵǶǴǩǶǦǲǲǦ ǭǦǲǫǿǫǳǮȅ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǪǱȅ 

ǵǴǮǳǸǫǶǨǦǱȂǳǴǩǴ ǧǹǶǫǳǮȅ ǵǴǪ ǸǫǻǳǮǽǫǷǰǹȄ Ǯ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǹȄ ǰǴǱǴǳǳǹ 

ǳǦǰǱǴǳǳǴ-ǳǦǵǶǦǨǱǫǳǳǴǩǴ ǵǶȅǲǴǱǮǳǫǯǳǴǩǴ ǮǳǸǫǶǨǦǱǦ ǶǦǭǨǫǪǴǽǳǴǯ ǷǰǨǦǬǮǳȁ. 

ǊǫǸǦǱȂǳǴ ǴǵǮǷǦǳ ǵǴǶȅǪǴǰ ǭǦǲǫǿǫǳǮȅ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǆǑǐǆǖ-3ǒ ǳǦ ǶǦǷǸǨǴǶ 

ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨȁ ǸǮǵǦ çǈǫǶǷǦǪǶǮǱè Ǯ ǶǫǼǫǵǸǹǶǦ ǫǩǴ ǵǶǮǩǴǸǴǨǱǫǳǮȅ.  

ǕǶǮǨǫǪǫǳȁ ǶǫǰǴǲǫǳǪǦǼǮǮ ǵǴ ǵǶǮǩǴǸǴǨǱǫǳǮȄ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǳǦ 

ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ ǪǱȅ ǷǫǰǼǮǮ 295,3 ǲǲ Ǯ 215,9 ǲǲ ǴǸǰǶȁǸǴǩǴ ǷǸǨǴǱǦ 

ǳǦǰǱǴǳǳǴ-ǳǦǵǶǦǨǱǫǳǳǴǯ ǵǴǮǷǰǴǨǴ-ǶǦǭǨǫǪǴǽǳǴǯ ǷǰǨǦǬǮǳȁ.  

ǊǦǳǳǦȅ ǶǦǧǴǸǦ ǲǴǬǫǸ ǧȁǸȂ ǮǷǵǴǱȂǭǴǨǦǳǦ, ǪǱȅ ǨǫǪǫǳǮȅ ǧǹǶǴǨȁǻ ǶǦǧǴǸ Ǩ 

ǩǱǹǧǴǰǮǻ ǷǰǨǦǬǮǳǦǻ ǳǦ ǲǫǷǸǴǶǴǬǪǫǳǮȅǻ ǷǴ ǷǱǴǬǳǴ ǩǴǶǳǴ-ǩǫǴǱǴǩǮǽǫǷǰǮǲǮ 

ǹǷǱǴǨǮȅǲǮ, Ƿ ǼǫǱȂȄ ǹǷǵǫǾǳǴǩǴ ǪǴǷǸǮǬǫǳǮȅ ǵǶǴǫǰǸǳǴǯ ǩǱǹǧǮǳȁ Ǯ ǹǷǸǶǦǳǫǳǮȅ 

ǴǷǱǴǬǳǫǳǮǯ, ǷǨȅǭǦǳǳȁǻ Ƿ ǷǦǱȂǳǮǰǴǴǧǶǦǭǴǨǦǳǮǫǲ, ǵǴǩǱǴǿǫǳǮǫǲ Ǯ ǦǨǦǶǮǯ Ƿ 

ǵǶǮǻǨǦǸǴǲ ǧǹǶǮǱȂǳǴǩǴ ǮǳǷǸǶǹǲǫǳǸǦ Ǩ ǵǶǴǼǫǷǷǫ ǧǹǶǫǳǮȅ. 

ǐǱȄǽǫǨȁǫ ǷǱǴǨǦ: 

ǘǨǫǶǪǦȅ ǺǦǭǦ, ǺǱȄǮǪ, ǶǫǴǱǴǩǮǽǫǷǰǦȅ ǷǨǴǯǷǸǨǦ, ǵǫǷǰǴǹǱǴǨǮǸǫǱȂ, 

ǨǴǪǴǴǸǪǦǽǦ, ǵǴǩǱǴǿǫǳǮǫ, ǶǫǩǶǫǷǷǮȅ ǪǦǨǱǫǳǮȅ, ǰǴǱǱǫǰǸǴǶ. 

 

ǖǦǷǷǲǴǸǶǮǲ ǵǴǪǩǴǸǴǨǮǸǫǱȂǳȁǫ ǶǦǧǴǸȁ ǵǴ ǵǶǮǩǴǸǴǨǱǫǳǮȄ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ 

ǳǦ ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ ǪǱȅ ǵǴǮǷǰǴǨǴ-ǶǦǭǨǫǪǴǽǳǴǯ ǷǰǨǦǬǮǳȁ ɲ204 ǳǦ 

ǵǱǴǿǦǪǮ ǗǫǨǫǶǳȁǯ ǉǴǸǹǶǪǫǵǫ Ƿ ǩǱǹǧǮǳȁ 3000-4662 ǲǫǸǶǦ. ǔǧȀǫǲ ǶǦǷǸǨǴǶǦ ǵǶȅǲǴ 

ǵǶǴǵǴǶǼǮǴǳǦǱȂǳǴ ǰ ǴǧȀǫǲǹ ǸǨǫǶǪǴǯ ǺǦǭȁ Ǩ ǷǮǷǸǫǲǫ ǶǦǷǸǨǴǶǦ. ǙǨǫǱǮǽǫǳǮǫ 

ǷǴǪǫǶǬǦǳǮȅ ǸǨǫǶǪǴǯ ǺǦǭȁ Ǩ ǶǦǷǸǨǴǶǫ ǪǴǱǬǳǴ ǵǴǪǪǫǶǬǮǨǦǸȂǷȅ ǳǦ ǲǮǳǮǲǦǱȂǳǴǲ 

ǹǶǴǨǳǫ Ǩ ǼǫǱȅǻ ǹǲǫǳȂǾǫǳǮȅ ǷǸǴǮǲǴǷǸǮ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ Ǯ ǧǹǶǫǳǮȅ Ǩ ǼǫǱǴǲ. 

ǙǪǦǱǫǳǮǫ ǸǨǫǶǪǴǯ ǺǦǭȁ Ǯǭ ǶǦǷǸǨǴǶǦ ǲǴǬǳǴ ǪǴǧǮǸȂǷȅ ǵǹǸǫǲ ǵǶǮǲǫǳǫǳǮȅ ǷǮǷǸǫǲȁ 

ǪǨǴǯǳǴǯ ǼǫǳǸǶǮǺǹǩǮ, ǶǦǧǴǸǦȄǿǮǻ ǳǦ ǳǮǭǰǮǻ Ǯ ǨȁǷǴǰǮǻ ǴǧǴǶǴǸǦǻ, ǪǱȅ ǹǪǦǱǫǳǮȅ 

ǲǫǱǰǴǯ ǸǨǫǶǪǴǯ ǺǦǭȁ Ǯ ǨǴǭǨǶǦǿǫǳǮȅ ǺǱȄǮǪǦ Ǩ ǷǮǷǸǫǲǹ Ǯ ǶǫǩǫǳǫǶǦǼǮǮ ǧǦǶǮǸǦ. 

ǊǮǭǫǱȂǳǴǫ ǸǴǵǱǮǨǴ Ǒ-0,2-62 ǳǫǴǧǻǴǪǮǲǴ ǪǱȅ ǭǦǸǨǴǶǫǳǮȅ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ 

ǨǨǮǪǹ ǸǴǩǴ, ǽǸǴ ǩǮǪǶǴǴǽǮǿǫǳǳǴǫ ǸǴǵǱǮǨǴ ǳǫ ǴǧǫǷǵǫǽǮǨǦǫǸ ǳǫǴǧǻǴǪǮǲȁǫ 

ǵǦǶǦǲǫǸǶȁ ǶǦǷǸǨǴǶǦ Ǯ ǸǶǫǧǹǫǸ ǧǴǱȂǾǴǩǴ ǶǦǷǻǴǪǦ ǻǮǲǮǽǫǷǰǮǻ ǶǫǦǩǫǳǸǴǨ. 

ǕǶǮ ǷǲǫǾǮǨǦǳǮǮ ǶǫǰǴǲǫǳǪǹǫǲ ǹǷǸǦǳǴǨǮǸȂ ǳǦ ǧǹǶǴǨǴǯ, ǷǪǨǮǩǴǨȁǯ 

ǵǫǶǫǲǫǾǮǨǦǸǫǱȂ (ǩǮǪǶǴǨǴǶǴǳǰǹ Ƿ ǨȁǷǴǰǮǲ ǪǫǯǷǸǨǮǫǲ ǷǪǨǮǩǦ) ǪǱȅ ǷǹǿǫǷǸǨǫǳǳǴǩǴ 

ǹǱǹǽǾǫǳǮȅ ǵǫǶǫǲǫǾǮǨǦǳǮȅ ǶǦǷǸǨǴǶǦ ǳǦ ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ, ǽǸǴ ǵǴǭǨǴǱǮǸ 

ǭǳǦǽǮǸǫǱȂǳǴ ǷǳǮǭǮǸȂ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǴǶǩǴǺǮǱȂǳǴǯ ǩǱǮǳȁ ǳǦ ǳǦǽǦǱȂǳǴǯ ǷǸǦǪǮǮ 

ǭǦǸǨǴǶǫǳǮȅ ǶǦǷǸǨǴǶǦ, ǽǸǴ Ǩ ǷǨǴȄ ǴǽǫǶǫǪȂ ǵǶǮǨǴǪǮǸ ǰ ǨȁǷǴǰǴǯ ǨȅǭǰǴǷǸǮ ǶǦǷǸǨǴǶǦ 

Ǩ ǵǶǴǼǫǷǷǫ ǧǹǶǫǳǮȅ Ǯ ǸǶǫǧǹǫǸ ǶǦǭǧǦǨǱǫǳǮȅ [1]. 

ǜǮǶǰǹǱȅǼǮǴǳǳǦȅ ǷǮǷǸǫǲǦ ð ǳǫǴǧǻǴǪǮǲǴ ǴǧǴǶǹǪǴǨǦǸȂ ǶǦǧǴǽǮǫ ǫǲǰǴǷǸǮ Ǯ 

ǫǲǰǴǷǸǮ ǻǶǦǳǫǳǮȅ ǶǦǷǸǨǴǶǦ çǵǮǷǸǴǱǫǸǦǲǮè ǨȁǷǴǰǴǩǴ ǪǦǨǱǫǳǮȅ ǪǱȅ ǧǴǱǫǫ 

ǧȁǷǸǶǴǩǴ Ǯ ȃǺǺǫǰǸǮǨǳǴǩǴ ǭǦǸǨǴǶǫǳǮȅ ǶǦǷǸǨǴǶǦ Ǯ ǫǩǴ ǵǴǪǪǫǶǬǦǳǮȅ Ǩ ǶǦǧǴǽǫǲ 

ǷǴǷǸǴȅǳǮǮ. ǘǦǰǬǫ ǳǫǴǧǻǴǪǮǲǴ ǮǲǫǸȂ ǫǲǰǴǷǸȂ ǳǫǧǴǱȂǾǴǩǴ ǴǧȀǫǲǦ ǪǱȅ 

ǵǶǮǩǴǸǴǨǱǫǳǮȅ ǶǦǭǱǮǽǳǴǩǴ ǶǴǪǦ ǵǦǽǫǰ ǪǱȅ ǵǶǴǰǦǽǰǮ Ǩ ǷǰǨǦǬǮǳǹ.  



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

40 

ǓǫǴǧǻǴǪǮǲǴ ǷǪǫǱǦǸȂ ǷǱǫǪǹȄǿǫǫ ǴǧǳǴǨǱǫǳǮǫ ǴǽǮǷǸǳǴǩǴ ǴǧǴǶǹǪǴǨǦǳǮȅ: 

- ǹǷǸǦǳǴǨǮǸȂ ǨȁǷǴǰǴǷǰǴǶǴǷǸǳȁǫ ǼǫǳǸǶǮǺǹǩǮ ǪǱȅ ǨǴǭǨǶǦǸǦ ǧǦǶǮǸǦ 

(ǶǫǩǫǳǫǶǦǼǮȅ) Ǩ ǶǦǧǴǽǹȄ ǷǮǷǸǫǲǹ Ǯ ǹǪǦǱǫǳǮȅ ǲǫǱǰǴǪǮǷǵǫǶǷǳǴǯ ǸǨǫǶǪǴǯ ǺǦǭȁ. 

- ǹǷǸǦǳǴǨǮǸȂ ǪǴǵǴǱǳǮǸǫǱȂǳǴǫ ǨǮǧǶǴǷǮǸǴ ǒǦǳǩǹǷǸ (ǨǷǫǩǴ 2 ǨǮǧǶǴǷǮǸǦ ǳǦ 1 

ǧǹǶǴǨǴǯ) ǪǱȅ ǴǧǫǷǵǫǽǫǳǮȅ ǵǶǴǰǦǽǰǮ ǳǫǴǧǻǴǪǮǲǴǩǴ ǴǧȀǫǲǦ ǬǮǪǰǴǷǸǮ ǸǶǫǧǹǫǲǴǩǴ 

ǪǱȅ ǶǦǧǴǸȁ ǭǦǧǴǯǳǴǩǴ ǪǨǮǩǦǸǫǱȅ Ǯ ȃǺǺǫǰǸǮǨǳǴǯ ǴǽǮǷǸǰǮ ǸǦǰǴǩǴ ǴǧȀǫǲǦ ǷǶǦǭǹ 

ǵǴǷǱǫ ǫǩǴ ǨȁǻǴǪǦ ǷǴ ǷǰǨǦǬǮǳȁ. 

- ǳǫǴǧǻǴǪǮǲǴ ǮǲǫǸȂ ǷǫǸǰǹ Ƿ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǲǮ ǶǦǭǲǫǶǦǲǮ ǳǦ 

ǩǮǪǶǴǼǮǰǱǴǳǳǴǯ ǹǷǸǦǳǴǨǰǫ ǪǱȅ ǸǿǦǸǫǱȂǳǴǯ ǴǽǮǷǸǰǮ ǶǦǷǸǨǴǶǦ ǴǸ ǰǴǱǱǴǮǪǳǴǯ 

ǸǨǫǶǪǴǯ ǺǦǭȁ. 

ǕǶǮ ǵǴǪǧǴǶǫ ǸǮǵǦ ǶǦǷǸǨǴǶǦ ǮǷǵǴǱȂǭǴǨǦǱǮǷȂ ǷǱǫǪǹȄǿǮǫ ǴǷǳǴǨǳȁǫ 

ǺǦǰǸǴǶȁ: 

1. ǔǷǱǴǬǳǫǳǮȅ, ǷǨȅǭǦǳǳȁǫ Ƿ ǶǦǷǸǨǴǶǴǲ Ǯ ǹǷǱǴǨǮȅǲǮ ǵǶǮ ǧǹǶǫǳǮǮ 

ǮǷǰǶǮǨǱǫǳǳǴǩǴ ǷǸǨǴǱǦ. 

2. ǖǫǦǰǸǮǨǳǴǷǸȂ ǩǱǮǳ. 

3. ǕǶǴȅǨǱǫǳǮȅ ǷǰǨǦǬǮǳȁ Ǯ ǳǫǭǳǦǽǮǸǫǱȂǳȁǫ ǵǴǩǱǴǿǫǳǮȅ. 

4. ǙǱǹǽǾǫǳǮǫ ǵǶǦǰǸǮǰǮ Ǯ ǷǴǧǱȄǪǫǳǮǫ ǶǫǬǮǲǴǨ ǧǹǶǫǳǮȅ, Ǧ ǸǦǰǬǫ 

ǷǰǴǶǴǷǸǮ ǵǶǴǻǴǪǰǮ ǪǱȅ ǹǷǵǫǾǳǴǩǴ ǪǴǷǸǮǬǫǳǮȅ ǵǶǴǫǰǸǳǴǯ ǩǱǹǧǮǳȁ Ǯ 

ǷǴǰǶǦǿǫǳǮȅ ǼǮǰǱǦ ǷǸǶǴǮǸǫǱȂǷǸǨǦ ǷǰǨǦǬǮǳȁ. 

5. ǗǨǫǪǫǳǮȅ ǰ ǲǮǳǮǲǹǲǹ ǵǴǨǶǫǬǪǫǳǮǫ ǰǴǱǱǫǰǸǴǶǷǰǮǻ ǷǨǴǯǷǸǨ 

ǵǶǴǪǹǰǸǮǨǳǴǩǴ ǩǴǶǮǭǴǳǸǦ. 

ǈǮǧǶǴǷǮǸǴ ǪǴǱǬǳǴ ǳǦǻǴǪǮǸȂǷȅ ǵǴǪ ǵǴǷǸǴȅǳǳȁǲ ǰǴǳǸǶǴǱǫǲ, Ǩ ǸǴǲ ǽǮǷǱǫ 

ǵǶǮ ǷǵǹǷǰǴǵǴǪȀǫǲǳȁǻ ǴǵǫǶǦǼǮȅǻ ǪǴ Ǹǫǻ ǵǴǶ, ǵǴǰǦ ǵǶǮǫǲ ǶǦǷǸǨǴǶǦ Ǯǭ 

ǷǰǨǦǬǮǳȁ ǳǫ ǧǹǪǫǸ ǵǫǶǫǨǫǪǫǳ Ǩ ǪǴǱǮǨǳǹȄ ǫǲǰǴǷǸȂ. 

ǍǦǰǦǽǰǦ ǸȅǬǫǱȁǻ, ǨȅǭǰǮǻ Ǯ ǱȄǧȁǻ ǪǶǹǩǮǻ ǵǦǽǫǰ ǪǴǱǬǳǦ ǴǷǹǿǫǷǸǨǱȅǸȂǷȅ 

ǵǴǷǱǫ ǵǴǪȀǫǲǦ ǮǳǷǸǶǹǲǫǳǸǦ ǪǴ ǧǦǾǲǦǰǦ ǰǴǱǴǳǳȁ. ǕǶǮ ǵǴǪȀǫǲǫ, ǵǫǶǨȁǫ 2-3 

ǷǨǫǽǮ ǪǴǱǬǳȁ ǧȁǸȂ ǵǶǴǰǦǽǫǳȁ ǨǴ ǮǭǧǫǬǦǳǮǫ ȃǺǺǫǰǸǦ 

ǵǴǶǾǳǫǨǦǳǮȅ/ǷǨǦǧǮǶǴǨǦǳǮȅ Ǩ ǷǰǨǦǬǮǳǫ [2]. 

ǗǰǨǦǬǮǳǦ, ǪǴ ǩǱǹǧǮǳȁ 3000 ǲ ǵǶǴǧǹǶǫǳǦ ǮǷǵǴǱȂǭǹȅ ǲǴǪǫǶǳǮǭǮǶǴǨǦǳǳȁǯ 

ǮǳǩǮǧǮǶǴǨǦǳǳȁǯ ǧǹǶǴǨǴǯ ǶǦǷǸǨǴǶ ǸǮǵǦ ǆǑǐǆǖ-3ǒ. 

ǕǶǮ ǧǹǶǫǳǮǮ ǷǸǨǴǱǦ 295,3 ǲǲ ǧǹǪǫǸ ǵǶǴǮǭǨǫǪǫǳǴ ǭǦǲǫǿǫǳǮǫ ǷǰǨǦǬǮǳȁ 

ǶǦǷǸǨǴǶǴǲ ǷǮǷǸǫǲȁ ǳǦ ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ çǈǫǶǷǦǪǶǮǱè, ǳǦ ǩǱǹǧǮǳǫ 3000 

ǲ. ǊǦǱǫǫ ǷǸǨǴǱ 295,3 ǲǲ ǧǹǪǫǸ ǵǶǴǧǹǶǫǳ ǪǴ ǩǱǹǧǮǳȁ ǵǴ ǷǸǨǴǱǹ 4450 ǲ Ƿ 

ǨǫǶǸǮǰǦǱȂǳǴǯ ǩǱǹǧǮǳǴǯ 4100 ǲ. ǊǱȅ ǧǹǶǫǳǮȅ ǪǦǳǳǴǩǴ ǮǳǸǫǶǨǦǱǦ, ǧǹǪǫǸ 

ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ ǴǧǴǶǹǪǴǨǦǳǮǫ ǪǱȅ ǳǦǧǴǶǦ ǭǫǳǮǸǳǴǩǴ ǹǩǱǦ Ǯ ǨȁǻǴǪǦ Ǩ 

ǳǫǴǧǻǴǪǮǲǴǫ ǦǭǮǲǹǸǳǴǫ ǳǦǵǶǦǨǱǫǳǮǫ, ǽǸǴ ǸǶǫǧǹǫǸ ǴǷǴǧǴǩǴ ǰǴǳǸǶǴǱȅ 

ǶǫǴǱǴǩǮǽǫǷǰǮǻ ǵǦǶǦǲǫǸǶǴǨ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ. ǕǶǮ ǧǹǶǫǳǮǮ ǪǦǳǳǴǩǴ ǮǳǸǫǶǨǦǱǦ 

ǧǹǪǫǸ ǵǶǮǲǫǳǫǳǦ ǮǳǩǮǧǮǶǴǨǦǳǳǦȅ ǷǮǷǸǫǲǦ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǳǦ 

ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ çǈǫǶǷǦǪǶǮǱè. ǈȁǧǴǶ ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǷǮǷǸǫǲȁ 

ǴǷǳǴǨȁǨǦǱǷȅ ǳǦ ǷǴǷǸǦǨ ǪǦǳǳǴǯ ǷǮǷǸǫǲȁ, ǰǴǸǴǶǦȅ ȅǨǱȅǫǸǷȅ ǵǶȅǲǴǯ ȃǲǹǱȂǷǮǫǯ, 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

41 

ǩǪǫ ǨǴǪǳǦȅ ǺǦǭǦ ȅǨǱȅǫǸǷȅ ǪǮǷǵǫǶǷǳǴǯ ǷǶǫǪǴǯ, ǽǸǴ ǮǷǰǱȄǽǦǫǸ ǻǮǲǮǽǫǷǰǹȄ 

ǶǫǦǰǼǮȄ ǶǦǷǸǨǴǶǦ Ƿ ǵǴǶǴǪǦǲǮ Ǩ ǷǰǨǦǬǮǳǫ. 

ǙǽǮǸȁǨǦȅ ǸǴǸ ǺǦǰǸ, ǽǸǴ ǪǱȅ ǧǹǶǫǳǮȅ ǪǦǳǳǴǯ ǷǰǨǦǬǮǳȁ ǧǹǪǫǸ ǵǶǮǲǫǳǫǳ 

ǧǹǶǴǨǴǯ ǶǦǷǸǨǴǶ, ǶǦǳǫǫ ǵǶǮǲǫǳǫǳǳȁǯ Ǩ ǪǶǹǩǴǯ ǷǰǨǦǬǮǳǫ (ɲ147 ǗǫǨǫǶǳȁǯ 

ǉǴǸǹǶǪǫǵǫ) ǧǹǪǫǸ ǳǫǴǧǻǴǪǮǲǴ ǵǴǵȁǸǦǸȂǷȅ ǷǨǫǷǸǮ ǰ ǲǮǳǮǲǹǲǹ ǰǴǱǮǽǫǷǸǨǴ 

ǸǨǫǶǪǴǯ ǺǦǭȁ Ǩ ȃǸǴǲ ǶǦǷǸǨǴǶǫ, ǵǹǸǫǲ ǫǩǴ ǼǫǳǸǶǮǺǹǩǮǶǴǨǦǳǮȅ ǳǦ 

ǨȁǷǴǰǴǷǰǴǶǴǷǸǳȁǻ ǼǫǳǸǶǮǺǹǩǦǻ ǪǱȅ ǸǴǩǴ, ǽǸǴǧȁ ǫǩǴ ǲǴǬǳǴ ǧȁǱǴ ǮǷǵǴǱȂǭǴǨǦǸȂ 

ǧǫǭ ǴǷǱǴǬǳǫǳǮȅ ǵǶǮ ǧǹǶǫǳǮǮ ǳǦ ǶǦǷǷǲǦǸǶǮǨǦǫǲǴǯ ǷǰǨǦǬǮǳǫ ɲ204 ǵǱǴǿǦǪǮ 

ǗǫǨǫǶǳȁǯ ǉǴǸǹǶǪǫǵǫ [3]. 

215,9 ǲǲ ǷǸǨǴǱ ǧǹǪǫǸ ǵǶǴǧǹǶǫǳ ǴǸ 4450 ǲ ǪǴ 4662 ǲ ǵǴ ǷǸǨǴǱǹ, ǮǷǵǴǱȂǭǹȅ 

ǷǮǷǸǫǲǹ çǈǫǶǷǦǪǶǮǱè. ǝǦǷǸȂ ǶǦǷǸǨǴǶǦ Ƿ ǵǶǫǪȁǪǹǿǫǯ ǷǫǰǼǮǮ ǧǹǪǫǸ 

ǮǷǵǴǱȂǭǴǨǦǳǦ ǵǶǮ ǧǹǶǫǳǮǮ ǪǦǳǳǴǯ ǷǫǰǼǮǮ. ǈǴǭǲǴǬǳǴ ǳǫǷǸǦǧǮǱȂǳǴǷǸȂ ǷǸǨǴǱǦ 

Ǯǭ-ǭǦ ǶǦǭǹǵǱǴǸǳǫǳǳȁǻ ǵǱǦǷǸǴǨ Ǯ ǩǦǭǴǵǶǴȅǨǱǫǳǮȅ. ǕǱǴǸǳǴǷǸȂ ǶǦǷǸǨǴǶǦ 

ǳǫǴǧǻǴǪǮǲǴ ǵǴǪǪǫǶǬǮǨǦǸȂ ǳǦ ǹǶǴǨǳǫ 1,35-1,45 ǩ/ Ƿǲ3. ǕǶǮ ǳǫǷǴǧǱȄǪǫǳǮǮ 

ǵǱǴǸǳǴǷǸǳȁǻ ǶǫǬǮǲǴǨ ǶǦǷǸǨǴǶǦ Ǩ ȃǸǴǯ ǷǫǰǼǮǮ ǨǴǭǲǴǬǳȁ ǷǹǬǫǳǮǫ ǷǸǨǴǱǦ, Ǧ 

ǵǶǮ ǷǴǭǪǦǳǮǮ ǶǫǵǶǫǷǷǮǮ ǵǴǩǱǴǿǫǳǮǫ ǶǦǷǸǨǴǶǦ.  ǗǹǬǫǳǮǫ ǷǸǨǴǱǦ ǲǴǬǫǸ 

ǵǶǮǨǫǷǸǮ ǰ ǵǶǮǻǨǦǸǹ ǧǹǶǮǱȂǳǴǩǴ ǮǳǷǸǶǹǲǫǳǸǦ. ǘǦǰǬǫ ǳǫǴǧǻǴǪǮǲǴ ǵǶǮǲǫǳǮǸȂ 

ȃǲǹǱȂǷǮȄ Ƿ ǷǴǴǸǳǴǾǫǳǮǫǲ ǪǮǭǫǱȂ/ǨǴǪǦ ǳǦ ǹǶǴǨǳǫ 70/30.  

ǐǴǳǸǶǴǱȂ ǴǧȀǫǲǦ ǶǦǷǸǨǴǶǦ ǴǽǫǳȂ ǨǦǬǫǳ ǵǶǮ ǧǹǶǫǳǮǮ ǪǦǳǳǴǯ ǷǰǨǦǬǮǳȁ. 

ǓǫǴǧǻǴǪǮǲǴ ǮǲǫǸȂ ǵǱǦǳ ǶǦǧǴǸȁ, ǰǴǸǴǶȁǯ ǧǹǪǫǸ ǵǴǷǸǴȅǳǳǴ ǰǴǳǸǶǴǱǮǶǴǨǦǸȂǷȅ, 

Ǯ ǦǪǦǵǸǮǶǴǨǦǸȂǷȅ Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǸǫǰǹǿǮǲǮ ǹǷǱǴǨǮȅǲǮ. 

ǐǦǶǧǴǳǦǸ ǰǦǱȂǼǮȅ (Safe Carb) ǧǹǪǫǸ ǪǴǧǦǨǱȅǸȂǷȅ Ǩ ǶǦǷǸǨǴǶ ǪǱȅ 

ǵǶǫǪǴǸǨǶǦǿǫǳǮȅ ǵǶǴǳǮǰǳǴǨǫǳǮȅ ǺǮǱȂǸǶǦǸǦ Ǯ ǳǫǭǳǦǽǮǸǫǱȂǳȁǻ ǵǴǩǱǴǿǫǳǮǯ. 

ǊǴǧǦǨǰǦ ǐǦǶǧǴǳǦǸǦ ǰǦǱȂǼǮȅ ǵǴǭǨǴǱǮǸ ǴǷǸǦǳǴǨǮǸȂ ǵǶǴǳǮǰǳǴǨǫǳǮǫ ǺǮǱȂǸǶǦǸǦ Ǩ 

ǲǮǰǶǴǸǶǫǿǮǳȁ Ǯ ǵǶǫǪǴǸǨǶǦǸǮǸȂ ǳǫǹǷǸǴǯǽǮǨǴǷǸȂ ǷǸǨǴǱǦ ǷǰǨǦǬǮǳȁ. 

ǉǫǶǲǫǸǮǽǳȁǫ ǨǫǷȁ ǪǱȅ ǴǵǶǫǪǫǱǫǳǮȅ ǵǱǴǸǳǴǷǸǮ ǶǦǷǸǨǴǶǦ ǪǴǱǬǳȁ 

ǵǴǷǸǴȅǳǳǴ ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ ǪǱȅ ǷǳȅǸǮȅ ǸǴǽǳȁǻ ǵǦǶǦǲǫǸǶǴǨ ǵǱǴǸǳǴǷǸǮ ǧǹǶǴǨǴǩǴ 

ǶǦǷǸǨǴǶǦ.  

ǕǫǶǫǪ ǴǵǫǶǦǼǮǫǯ ǵǴ ǭǦǲǫǿǫǳǮȄ ǨǴǪǳǴǩǴ ǶǦǷǸǨǴǶǦ ǷǮǷǸǫǲǴǯ çǈǫǶǷǦǪǶǮǱè 

ǳǫǴǧǻǴǪǮǲǴ ǷǱǫǪǹȄǿǫǫ: 

- ǵǶǴǮǭǨǫǷǸǮ ǷǴǨǫǿǦǳǮǫ ǪǱȅ ǮǳǷǸǶǹǰǸǦǬǦ ǵǱǦǳǦ ǶǦǧǴǸ ǲǫǬǪǹ ǧǹǶǴǨǴǯ 

ǧǶǮǩǦǪǴǯ Ǯ ǮǳǬǫǳǫǶǴǲ ǵǴ ǧǹǶǴǨǴǲǹ ǶǦǷǸǨǴǶǹ.  

- ǵǶǴǼǮǶǰǹǱǮǶǴǨǦǸȂ ǷǰǨǦǬǮǳǹ ǶǦǷǸǨǴǶǴǲ ǳǦ ǨǴǪǳǴǯ ǴǷǳǴǨǫ Ǯǭ ǶǦǧǴǽǫǯ 

ǫǲǰǴǷǸǮ ǪǱȅ ǪǴǷǸǮǬǫǳǮȅ ǲǮǳǮǲǦǱȂǳǴ ǵǶǮǫǲǱǫǲȁǻ ǵǦǶǦǲǫǸǶǴǨ ǨȅǭǰǴǷǸǮ Ǯ 

ǷǸǦǸǮǽǫǷǰǴǩǴ ǳǦǵǶȅǬǫǳǮȅ ǷǪǨǮǩǦ. 

- ǷǵǹǷǸǮǸȂ ǪǴǱǴǸǴ ǪǴ ǭǦǧǴȅ ǵǴ ǲǫǶǫ ǸǴǩǴ ǰǦǰ ǳǴǨȁǯ ǶǦǷǸǨǴǶ ǵǶǮǧǱǮǬǦǫǸǷȅ 

ǰ ǪǴǱǴǸǹ. 

- ǮǷǵǴǱȂǭǴǨǦǸȂ ǰǶǹǵǳȁǫ ǷǫǸǰǮ ǳǦ ǨǮǧǶǴǷǮǸǫ ǨǴ ǨǶǫǲȅ ǭǦǲǫǿǫǳǮȅ Ǯ ǵǴǷǱǫ Ǩ 

ǸǫǽǫǳǮǫ 1-2 ǼǮǰǱǴǨ. 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 
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- ǭǦǰǦǽǦǸȂ ǧǹǺǫǶ ǳǫ ǲǫǳǫǫ 60-150 ǲ ǷǸǨǴǱǦ ǷǰǨǦǬǮǳȁ. ǇǹǺǫǶ ǪǴǱǬǫǳ ǧȁǸȂ 

ǵǶǮǩǴǸǴǨǱǫǳ Ǯǭ ǪǮǭǫǱȅ Ǯ VG-69. 

ǕǴǷǱǫǪǴǨǦǸǫǱȂǳǴǷǸȂ ǭǦǲǫǿǫǳǮȅ: 

- ǈǴǪǦ; 

- ǈȅǭǰǦȅ ǵǦǽǰǦ ð ǧǹǺǫǶ; 

- ǶǦǷǸǨǴǶ ǳǦ ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ çǈǫǶǷǦǪǶǮǱè. 

ǗǰǴǶǴǷǸȂ ǵǴǪǦǽǮ ǳǦǷǴǷǦ ǪǴǱǬǳǦ ǧȁǸȂ ǦǪǦǵǸǮǶǴǨǦǳǦ ǪǱȅ ǷǴǭǪǦǳǮȅ 

ǸǹǶǧǹǱǫǳǸǳǴǩǴ ǵǴǸǴǰǦ. 

ǈ ǵǶǴǼǫǷǷǫ ǭǦǲǫǿǫǳǮȅ ǳǮ Ǩ ǰǴǫǲ ǷǱǹǽǦǫ ǳǫ ǴǷǸǦǳǦǨǱǮǨǦǸȂ ǳǦǷǴǷ Ǯ ǳǫ 

ǷǳǮǬǦǸȂ ǷǰǴǶǴǷǸȂ ǫǩǴ ǵǴǪǦǽǮ. 

ǓǫǴǧǻǴǪǮǲǴ ǶǦǷǻǦǬǮǨǦǸȂ Ǯ ǨǶǦǿǦǸȂ ǮǳǷǸǶǹǲǫǳǸ Ǩ ǵǶǴǼǫǷǷǫ ǭǦǲǫǿǫǳǮȅ. 

ǕǴǷǱǫ ǭǦǲǫǿǫǳǮȅ ǶǦǷǸǨǴǶǦ ǆǑǐǆǖ-3ǒ ǧǹǶǴǨȁǲ ǶǦǷǸǨǴǶǴǲ ǳǦ 

ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ çǈǫǶǷǦǪǶǮǱè ǵǶǴǮǭǨǫǷǸǮ ǵǴǱǳǹȄ ǴǽǮǷǸǰǹ 

ǼǮǶǰǹǱȅǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ Ǯ ǴǽǮǷǸǳȁǻ ǴǧǴǶǹǪǴǨǦǳǮǯ.  

ǕǶǮ ǧǹǶǫǳǮǮ ǷǰǨǦǬǮǳ Ǩ ǘǹǶǰǲǫǳǮǷǸǦǳǫ ǾǮǶǴǰǴǫ ǵǶǮǲǫǳǫǳǮǫ ǳǦǾǱǮ 

ǶǦǷǸǨǴǶȁ ǷǮǷǸǫǲȁ çǈǫǶǷǦǪǶǮǱè. ǣǸǦ ǷǮǷǸǫǲǦ ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ ǶǦǷǸǨǴǶȁ ǳǦ 

ǴǷǳǴǨǫ ǪǮǭǫǱȂǳǴǩǴ ǸǴǵǱǮǨǦ Ƿ ǷǮǱȂǳǴ ȃǲǹǱȂǩǮǶǴǨǦǳǳǴǯ ǷǮǷǸǫǲǴǯ, ǰǴǸǴǶǦȅ 

ǨȁǪǫǶǬǮǨǦǫǸ ǨȁǷǴǰǮǫ ǸǫǲǵǫǶǦǸǹǶȁ Ǯ ǵǶǮ ȃǸǴǲ ǳǫ ǹǸǶǦǽǮǨǦǫǸ 

ǷǸǦǧǮǱǮǭǮǶǹȄǿǮǫ ǷǨǴǯǷǸǨǦ ǶǦǷǸǨǴǶǦ. 

ǖǦǷǸǨǴǶȁ ǳǦ ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ ǴǧǫǷǵǫǽǮǨǦȄǸ ǨǴǭǲǴǬǳǴǷǸȂ ǧǹǶǫǳǮȅ 

ǳǫǹǷǸǴǯǽǮǨȁǻ, ǳǦǧǹǻǦȄǿǮǻ ǮǱǮ ǶǦǷǾǮǶȅȄǿǮǻǷȅ Ǩ ǨǴǪǳǴǯ ǷǶǫǪǫ ǵǴǶǴǪǦǻ, 

ǵǶǫǪǴǸǨǶǦǿǦȄǸ ǷǦǱȂǳǮǰǴǴǧǶǦǭǴǨǦǳǮǫ Ǯ ǵǶǮǻǨǦǸȁ ǮǳǷǸǶǹǲǫǳǸǦ ǨǷǱǫǪǷǸǨǮǫ 

ǵǫǶǫǵǦǪǦ ǪǦǨǱǫǳǮȅ ǲǫǬǪǹ ǷǰǨǦǬǮǳǴǯ Ǯ ǵǱǦǷǸǴǲ. ǔǳǮ ǴǧǱǦǪǦȄǸ ǱǹǽǾǮǲǮ 

ǷǲǦǭȁǨǦȄǿǮǲǮ ǷǨǴǯǷǸǨǦǲǮ, ǵǶǫǪǴǻǶǦǳȅȄǸ ǮǳǷǸǶǹǲǫǳǸ ǴǸ ǰǴǶǶǴǭǮǮ. ǘǦǰǮǫ 

ǶǦǷǸǨǴǶȁ ǮǲǫȄǸ ǵǶǫǮǲǹǿǫǷǸǨǦ ǵǶǮ ǶǦǭǧǹǶǮǨǦǳǮǮ ǩǱǹǧǴǰǮǻ ǩǴǶȅǽǮǻ ǷǰǨǦǬǮǳ, 

ǷǴǱȅǳȁǻ, ǦǳǩǮǪǶǮǸǴǨȁǻ ǭǴǳ ǴǸǱǴǬǫǳǮǯ, ǵǶǮ ǧǹǶǫǳǮǮ ǲǦǱǴǩǴ ǪǮǦǲǫǸǶǦ, ǵǶǮ 

ǳǦǰǱǴǳǳǴ-ǳǦǵǶǦǨǱǫǳǳǴǲ ǧǹǶǫǳǮǮ, ǵǶǮ ǶǦǭǧǹǶǮǨǦǳǮǮ ǵǱǦǷǸǴǨ, ǷǴǪǫǶǬǦǿǮǻ 

ǷǫǶǴǨǴǪǴǶǴǪ Ǯ ǪǨǹǴǰǮǷȂ ǨǴǪǴǶǴǪǦ [4].  

ǎǳǸǫǶǨǦǱ ǷǫǰǼǮǮ ǴǸǰǶȁǸǴǩǴ ǷǸǨǴǱǦ 295,3 ǲǲ Ƿ ǩǱǹǧǮǳȁ 3000 ð 4450 ǲ ǵǴ 

ǷǸǨǴǱǹ ǧǹǪǫǸ ǵǶǴǧǹǶǫǳ ǳǦ ǷǮǷǸǫǲǫ çǈǫǶǷǦǪǶǮǱè ǵǱǴǸǳǴǷǸȂȄ 1,35-1,45 ǩ/ Ƿǲ3.  ǈ 

ǸǦǧǱǮǼǫ 1 ǵǴǰǦǭǦǳȁ ǪǴǧǦǨǰǮ Ǯ ǷǮǷǸǫǲǦ ǴǽǮǷǸǰǮ ǹǩǱǫǨǴǪǴǶǴǪǳǴǩǴ ǶǦǷǸǨǴǶǦ 

çǈǫǶǷǦǪǶǮǱè Ǯ ǨǴǭǲǴǬǳȁǫ ǴǷǱǴǬǳǫǳǮȅ ǵǶǮ ǧǹǶǫǳǮǮ ǷǫǰǼǮǮ ǴǸǰǶȁǸǴǩǴ ǷǸǨǴǱǦ 

295,3 ǲǲ.  ǔǷǳǴǨǳǴǯ ǭǦǪǦǽǫǯ ǵǶǮ ǧǹǶǫǳǮǮ ȃǸǴǯ ǷǫǰǼǮǮ ȅǨǱȅǫǸǷȅ ǵǴǪǪǫǶǬǦǳǮǫ 

ǪǴǷǸǦǸǴǽǳǴǯ ǰǴǳǼǫǳǸǶǦǼǮǮ VG-69 ǩǱǮǳȁ ǪǱȅ ǷǴǭǪǦǳǮȅ ǵǱǴǸǳǴǯ Ǯ ǸǴǳǰǮ ǰǴǶǰǮ 

ǩǱǮǳǮǷǸǴǩǴ ǶǦǷǸǨǴǶǦ. ǈǴǪǴǴǸǪǦǽǦ ǧǹǪǫǸ ǵǴǪǪǫǶǬǮǨǦǸȂǷȅ ǳǦ ǹǶǴǨǳǫ 3-4 ǲǱ/30 

ǲǮǳ. ǊǱȅ ǵǴǪǪǫǶǬǦǳǮȅ ǳǮǭǰǴǯ ǵǱǴǸǳǴǷǸǮ ǳǫǴǧǻǴǪǮǲǴ ǵǴǷǸǴȅǳǳǴ ǮǲǫǸȂ Ǩ 

ǳǦǱǮǽǮǮ ǪǴǷǸǦǸǴǽǳȁǯ ǴǧȀǫǲ ǳǴǨǴǩǴ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǪǱȅ ǶǦǭǧǦǨǱǫǳǮȅ. 

ǘǦǰǬǫ ǵǶǮ ǧǹǶǫǳǮǮ ȃǸǴǯ ǷǫǰǼǮǮ ǳǫǴǧǻǴǪǮǲǴ ǵǴǷǸǴȅǳǳǴ ǮǷǵǴǱȂǭǴǨǦǸȂ 

ǼǫǳǸǶǮǺǹǩǮ. ǐǦǬǪȁǯ 50 ǲ ǷǸǨǴǱ ǪǴǱǬǫǳ ǴǽǮǿǦǸȂǷȅ ǨȅǭǰǴǯ ǵǦǽǰǴǯ. 
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                                            ǘǦǧǱǮǼǦ 1. 

ǗǫǰǼǮǮ ǴǸǰǶȁǸǴǩǴ ǷǸǨǴǱǦ 295,3 ǲǲ Ƿ ǩǱǹǧǮǳȁ 3000 ð 4450 ǲ ǵǴ ǷǸǨǴǱǹ 

ǗǮǷǸǫǲǦ ǶǦǷǸǨǴǶǦ çǈǫǶǷǦǪǶǮǱè 

ǔǷǳǴǨǳȁǫ ǪǴǧǦǨǰǮ ǎǭǨǫǷǸȂ, VG-69, Versatrol, Versamul, Versacoat HF, CaCl2 

ǔǽǮǷǸǳǴǫ 

ǴǧǴǶǹǪǴǨǦǳǮǫ 

ǈǮǧǶǴǷǮǸǦ, ǷǮǸǴǩǮǪǶǴǼǮǰǱǴǳ, ǼǫǳǸǶǮǺǹǩǮ. 

ǈǴǭǲǴǬǳȁǫ 

ǴǷǱǴǬǳǫǳǮȅ 

ǓǫǹǷǸǴǯǽǮǨǴǷǸȂ ǷǸǨǴǱǦ Ǯǭ-ǭǦ ǳǫǹǵǱǴǸǳǫǳǳǴǩǴ ǵǫǷǰǦ Ǯ 

ǦǰǸǮǨǳȁǻ ǩǱǮǳ, ǨǴǪǴǵǶǴȅǨǱǫǳǮȅ, ǵǴǩǱǴǿǫǳǮȅ, 

ǷǦǱȂǳǮǰǴǴǧǶǦǭǴǨǦǳǮǫ Ǯ ǰǦǨǫǶǳǴǴǧǶǦǭǴǨǦǳǮǫ.  

 

ǋǷǱǮ ǳǫǴǧǻǴǪǮǲǴ, ǶǦǷǸǨǴǶ ǪǴǱǬǫǳ ǷǧǶǦǷȁǨǦǸȂǷȅ ǸǴǱȂǰǴ Ǯǭ ǫǲǰǴǷǸǮ 

ǵǫǷǰǴǹǱǴǨǮǸǫǱȅ. ǎǭ-ǭǦ ǧǴǱȂǾǴǩǴ ǪǮǦǲǫǸǶǦ ǷǸǨǴǱǦ, ǴǽǮǷǸǰǦ ǭǦǸǶǹǧǳǴǩǴ 

ǵǶǴǷǸǶǦǳǷǸǨǦ ȅǨǱȅǫǸǷȅ ǳǦǮǧǴǱǫǫ ǨǦǬǳǴǯ ǭǦǪǦǽǫǯ. ǕǴǪǪǫǶǬǦǳǮǫ ǳǫǴǧǻǴǪǮǲǴǯ 

ǨǫǱǮǽǮǳȁ ǪǮǳǦǲǮǽǫǷǰǴǩǴ ǳǦǵǶȅǬǫǳǮȅ ǷǪǨǮǩǦ Ǯ ǵǱǴǸǳǴǷǸǮ ǵǴ ǵǶǴǩǶǦǲǲǫ ǪǴǱǬǳȁ 

ǴǧǫǷǵǫǽǮǸȂ ǻǴǶǴǾǹȄ ǴǽǮǷǸǰǹ ǷǸǨǴǱǦ ǷǰǨǦǬǮǳȁ. ǍǦǰǦǽǰǦ ǨȁǷǴǰǴǨȅǭǰǮǻ ǵǦǽǫǰ Ƿ 

ǪǮǳǦǲǮǽǫǷǰǮǲ ǳǦǵǶȅǬǫǳǮǫǲ ǷǪǨǮǩǦ ǵǦǶǦǲǫǸǶǴǲ ǴǰǴǱǴ 40, ǴǧȀǫǲǴǲ 8 ǲ3 ǰǦǬǪȁǫ 

50 ǲ, ǰǴǳǸǶǴǱȂ ǷǰǴǶǴǷǸǮ ǵǶǴǻǴǪǰǮ ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǯ ǴǽǮǷǸǰǫ ǷǸǨǴǱǦ Ǯ 

ǴǵǸǮǲǮǭǦǼǮȅ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸǮ ǳǦǷǴǷǦ ȅǨǱȅȄǸǷȅ ǴǷǳǴǨǳȁǲǮ ǺǦǰǸǴǶǦǲǮ ǪǱȅ 

ǹǷǵǫǾǳǴǩǴ ǭǦǨǫǶǾǫǳǮȅ ǧǹǶǫǳǮȅ ǪǦǳǳǴǩǴ ǮǳǸǫǶǨǦǱǦ. ǈ ǷǱǹǽǦǫ ǵǴǩǱǴǿǫǳǮȅ Ǩ 

ǵǶǴǼǫǷǷǫ ǧǹǶǫǳǮȅ ǪǦǳǳǴǯ ǷǫǰǼǮǮ ǳǫǴǧǻǴǪǮǲǴ ǨǷǫǩǪǦ ǮǲǫǸȂ ǩǴǸǴǨǹȄ ǵǦǽǰǹ 

ǶǦǷǸǨǴǶǦ ǴǧȀǫǲǴǲ ǳǫ ǲǫǳǫǫ 15 ǲ3, ǵǶǮǩǴǸǴǨǱǫǳǳǴǯ Ǯǭ Vinseal Ǯ Nutplug ǪǱȅ 

ǭǦǰǦǽǰǮ Ǩ ǴǸǰǶȁǸȁǯ ǷǸǨǴǱ. 

ǔǧǶǦǧǴǸǰǦ ǶǦǷǸǨǴǶǦ ǪǴǱǬǳǦ ǴǷǳǴǨȁǨǦǸȂǷȅ ǳǦ ǶǫǭǹǱȂǸǦǸǦǻ ǵǴǱǹǽǫǳǳȁǻ 

ǸǫǷǸǴǨ. ǕǫǶǫǪ ǴǧǶǦǧǴǸǰǴǯ ǶǦǷǸǨǴǶǦ ǳǫǴǧǻǴǪǮǲǴ ǵǶǴǨǫǷǸǮ ȃǰǷǵǫǶǮǲǫǳǸǦǱȂǳȁǯ 

ǸǫǷǸ ǪǱȅ ǴǵǶǫǪǫǱǫǳǮȅ ǵǶǦǨǮǱȂǳȁǻ ǰǴǳǼǫǳǸǶǦǼǮǯ. 

ǗǮǷǸǫǲǦ çǈǫǶǷǦǪǶǮǱè ǵǴ ǷǶǦǨǳǫǳǮȄ Ƿ ǪǶǹǩǮǲǮ ǷǮǷǸǫǲǦǲǮ ǧǹǶǴǨȁǻ 

ǶǦǷǸǨǴǶǴǨ ǮǲǫǫǸ ǷǱǫǪǹȄǿǮǫ ǵǶǫǮǲǹǿǫǷǸǨǦ:   

- ǷǮǷǸǫǲǦ ǳǦ ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ, ǰǴǸǴǶǦȅ ǮǷǵǴǱȂǭǹǫǸ ǪǮǭǫǱȂ ǰǦǰ ǴǷǳǴǨǹ 

ǪǱȅ ǵǶǫǪǴǸǨǶǦǿǫǳǮȅ ǳǦǧǹǻǦǳǮȅ ǩǱǮǳ. ǗǮǷǸǫǲǦ çǈǫǶǷǦǪǶǮǱè - ǴǪǳǦ Ǯǭ ǷǦǲȁǻ 

ǮǪǫǦǱȂǳȁǻ ǷǮǷǸǫǲ ǪǱȅ ǧǹǶǫǳǮȅ ǦǰǸǮǨǳȁǻ ǩǱǮǳ, ǩǪǫ ǹǷǸǴǯǽǮǨǴǷǸȂ ǷǸǨǴǱǦ ȅǨǱȅǫǸǷȅ 

ǴǷǳǴǨǳȁǲ ǨǴǵǶǴǷǴǲ. ǐǶǴǲǫ ǸǴǩǴ, ǷǮǷǸǫǲǦ çǈǫǶǷǦǪǶǮǱè ǶǦǧǴǸǦǫǸ ǵǶǮ ǨȁǷǴǰǮǻ 

ǸǫǲǵǫǶǦǸǹǶǦǻ ǪǴ 180-190 ǩǶǦǪǹǷǦǻ Ǯ ǮǲǫǫǸ ǧǴǱǫǫ ǹǱǹǽǾǫǳǳȁǫ ǶǫǴǱǴǩǮǽǫǷǰǮǫ 

ǷǨǴǯǷǸǨǦ ǶǦǷǸǨǴǶǦ Ǯ ǮǳǩǮǧǮǶǴǨǦǳǮǫ; 

- ǷǮǷǸǫǲǦ ǮǲǫǫǸ ǴǽǫǳȂ ǳǮǭǰǹȄ ǨǴǪǴǴǸǪǦǽǹ. ǈǴǪǴǴǸǪǦǽǹ ǲǴǬǳǴ ǵǴǳǮǬǦǸȂ, 

ǫǷǱǮ ǳǫǴǧǻǴǪǮǲǴ, ǪǴǧǦǨǱǫǳǮǫǲ ǶǫǦǩǫǳǸǦ Versatrol (ǵǴǳǮǭǮǸǫǱȂ ǨǴǪǴǴǸǪǦǽǮ) Ǯ 

VG-69 (ǩǱǮǳǦ ǪǱȅ ǷǴǭǪǦǳǮȅ ǰǴǶǰǮ); 

- ǷǮǷǸǫǲǦ ǵǶǫǪǴǸǨǶǦǸǮǸ ǩǮǪǶǴǸǦǼǮȄ ǩǱǮǳ Ǯ ǵǶǮ ǷǴǧǱȄǪǫǳǮǮ 

ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǻ ǵǱǴǸǳǴǷǸǳȁǻ ǶǫǬǮǲǴǨ, ǳǫǷǸǦǧǮǱȂǳǴǷǸȂ ǷǸǨǴǱǦ; 

- ǷǮǷǸǫǲǦ ǵǶǫǪǴǸǨǶǦǸǮǸ ǵǶǴǼǫǷǷ ǰǦǨǫǶǳǴǴǧǶǦǭǴǨǦǳǮȅ Ǯ 

ǷǦǱȂǳǮǰǴǴǧǶǦǭǴǨǦǳǮȅ, ǧǱǦǩǴǪǦǶȅ ǷǨǴǮǲ ǨȁǷǴǰǮǲ ǮǳǩǮǧǮǶǹȄǿǮǲ ǷǵǴǷǴǧǳǴǷǸȅǲ; 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

44 

- ǷǮǷǸǫǲǦ ǮǲǫǫǸ ǻǴǶǴǾǮǫ ǷǲǦǭȁǨǦȄǿǮǫ ǻǦǶǦǰǸǫǶǮǷǸǮǰǮ. 

ǗǮǷǸǫǲǦ çǈǫǶǷǦǪǶǮǱè ǸǶǫǧǹǫǸ ǻǴǶǴǾǫǩǴ ǷǲǫǾǫǳǮȅ ǪǴǧǦǨǴǰ. ǊǴǱǬǳȁ ǧȁǸȂ 

ǵǶǫǪǵǶǮǳȅǸȁ ǨǷǫ ǵǴǵȁǸǰǮ Ǯ ǨǴǭǲǴǬǳǴǷǸǮ ǷǲǫǾǫǳǮȅ ǻǮǲǮǽǫǷǰǮǻ ǶǫǦǩǫǳǸǴǨ Ǩ 

ǫǲǰǴǷǸȅǻ, ǽǸǴǧȁ ǮǭǧǫǬǦǸȂ ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǪǴǵǴǱǳǮǸǫǱȂǳǴǯ ǴǧǶǦǧǴǸǰǮ Ǯ 

ǼǮǶǰǹǱȅǼǮǮ ǶǦǷǸǨǴǶǦ ǵǫǶǫǪ ǳǦǽǦǱǴǲ ǧǹǶǫǳǮȅ ǪǦǳǳǴǯ ǷǫǰǼǮǮ. ǐǦǰ ǸǴǱȂǰǴ ǳǴǨȁǯ 

ǶǦǷǸǨǴǶ ǵǴǵǦǪǦǫǸ ǳǦ ǨǮǧǶǴǷǮǸǴ, ǵǴǪǦǽǦ ǳǦǷǴǷǦ ǪǴǱǬǳǦ ǧȁǸȂ ǷǳǮǬǫǳǦ, ǽǸǴǧȁ 

ǮǭǧǫǬǦǸȂ ǵǴǸǫǶȂ, Ǩ ǸǴ ǨǶǫǲȅ ǰǦǰ ǶǦǷǸǨǴǶ ǨǷǫ ǫǿǫ ǷǲǫǾǮǨǦǫǸǷȅ [5]. 

ǖǫǼǫǵǸǹǶǦ ǵǶǮǩǴǸǴǨǱǫǳǮȅ ǷǮǷǸǫǲȁ çǈǫǶǷǦǪǶǮǱè, ǰǴǱǮǽǫǷǸǨǴ ǳǫǴǧǻǴǪǮǲǴǩǴ 

ǲǦǸǫǶǮǦǱǦ ǪǱȅ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǵǶǮǨǫǪǫǳȁ Ǩ ǸǦǧǱǮǼǫ 2. 

ǕǱǴǸǳǴǷǸȂ ǶǦǷǸǨǴǶǦ Ǩ ǷǫǰǼǮǮ 295,3 ǲǲ ǧǹǪǫǸ ǷǴǷǸǦǨǱȅǸȂ 1,35-1,45 ǩ/ Ƿǲ3. 

ǕǴǪǪǫǶǬǦǳǮǫ ǵǱǴǸǳǴǷǸǮ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ Ǩ ǭǦǪǦǳǳȁǻ ǵǦǶǦǲǫǸǶǦǻ ǲǴǬǳǴ 

ǪǴǧǮǸȂǷȅ ǵǹǸǫǲ ǭǦǩǶȅǭǳǫǳǳǴǩǴ ǶǦǷǸǨǴǶǦ Ǯ ǶǦǭǧǦǨǱǫǳǮȅ ǳǴǨȁǲ ǴǧȀǫǲǴǲ ǶǦǷǸǨǴǶǦ, 

Ǧ ǸǦǰǬǫ ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ ǼǫǳǸǶǮǺǹǩǮ Ǩ ǶǫǬǮǲǫ ǹǪǦǱǫǳǮȅ ǸǨǫǶǪǴǯ ǺǦǭȁ. 

ǓǫǴǧǻǴǪǮǲǴ ǪǫǶǬǦǸȂ ǵǱǴǸǳǴǷǸȂ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǷǱǫǩǰǦ ǨȁǾǫ ǪǦǨǱǫǳǮȅ ǵǱǦǷǸǦ 

ǨǴ-ǮǭǧǫǬǦǳǮǮ ǨǴǪǴǵǶǴȅǨǱǫǳǮǯ, ǸǦǰ ǰǦǰ ǵǶǮǸǴǰ ǧǴǱȂǾǴǩǴ ǰǴǱǮǽǫǷǸǨǦ ǨǴǪȁ ǲǴǬǫǸ 

ǳǦǶǹǾǦǸȂ ȃǲǹǱȂǷǮȄ Ǯ ǮǷǵǴǶǸǮǸȂ ǶǦǷǸǨǴǶ. 

ǕǴǪǪǫǶǬǦǳǮǫ ǻǴǶǴǾǮǻ ǶǫǴǱǴǩǮǽǫǷǰǮǻ ǷǨǴǯǷǸǨ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǴǧǱǫǩǽǮǸ 

ǧǹǶǫǳǮǫ ǪǦǳǳǴǯ ǷǫǰǼǮǮ.  

ǕǴǰǦǭǦǸǫǱǮ ǶǫǴǱǴǩǮǽǫǷǰǮǻ ǷǨǴǯǷǸǨ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǪǴǱǬǳȁ ǧȁǸȂ 

ǷǱǫǪǹȄǿǮǫ: 

- ǷǸǦǸǮǽǫǷǰǴǫ ǳǦǵǶȅǬǫǳǮǫ ǷǪǨǮǩǦ 15-25; 

- ǨǴǪǴǴǸǪǦǽǦ ǧǴǱǫǫ 4 ǭǦ 30 ǲǮǳ;  

-  ǨȅǭǰǴǷǸȂ ǧǴǱǫǫ 35.    

 

            ǘǦǧǱǮǼǦ 2. 

ǗǫǰǼǮǮ ǴǸǰǶȁǸǴǩǴ ǷǸǨǴǱǦ 295,3 ǲǲ Ƿ ǩǱǹǧǮǳȁ 3000 ð 4450 ǲ ǵǴ ǷǸǨǴǱǹ 

ǖǦǷǽǫǸǳȁǯ ǴǧȀǫǲ  

ǲ3 

ǖǫǼǫǵǸǹǶǦ ǕǶǮǲǫǶǳȁǯ ǶǦǷǻǴǪ 

ǛǮǲ. 

ǶǫǦǩǫǳǸȁ 

ǐǩ/ǲ3 ǖǦǭǲǫǶ ǫǪǮǳǮǼȁ ǐǴǱ-ǨǴ 

ǔǧȀǫǲ ǳǦ ǹǷǸȂǫ: 100 ǇǦǶǮǸ 493,7 1,5 ǲǩ 104 

ǔǧȀǫǲ ǰǴǱǴǳǳȁ: 201 Versamul 25,5 55 ǩǦǱǱ 44 

ǔǧȀǫǲ 

ǶǦǭǧǦǨǱǫǳǮȅ: 

 

342 

 

Versacoat HF 

 

5,7 

 

55 

 

ǩǦǱǱ 

 

10 

ǔǧȀǫǲ ǷǸǨǴǱǦ: 113 Versatrol 20,0 50 ǺǹǳǸ 274 

ǈǷǫǩǴ: 414 VG-69 22,8 22,7 ǰǩ 344 

  ǛǱǴǶǮǪ 

ǰǦǱȂǼǮȅ 

 

73,4 

 

1,2 

 

ǲǸ 

 

23 

  ǎǭǨǫǷǸȂ 17,1 25,0 ǰǩ 234 

  ǊǮǭǫǱȂǳǴǫ 

ǸǴǵǱǮǨǴ 

 

464,0 

 

1,0 

 

ǲ3 

 

176 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

45 

ǓǫǴǧǻǴǪǮǲǴ ǵǴǷǸǴȅǳǳǴ ǮǷǵǴǱȂǭǴǨǦǸȂ ǨǷǫ ǴǽǮǷǸǳǴǫ ǴǧǴǶǹǪǴǨǦǳǮǫ, 

ǮǲǫȄǿǫǫǷȅ ǳǦ ǧǹǶǴǨǴǯ ǪǱȅ ǧǹǶǫǳǮȅ ǪǦǳǳǴǯ ǷǰǨǦǬǮǳȁ. ǐǦǬǪǹȄ Ƿǲǫǳǹ 

ǳǫǴǧǻǴǪǮǲǴ ǵǶǴǨǫǶȅǸȂ ǴǧǴǶǹǪǴǨǦǳǮǫ Ǯ ǹǷǸǶǦǳȅǸȂ ǳǫǵǴǱǦǪǰǮ, ǫǷǱǮ ǸǦǰǴǨȁǫ 

ǮǲǫȄǸǷȅ. ǗǫǸǰǮ ǳǦ ǨǮǧǶǴǷǮǸǦǻ ǪǴǱǬǳȁ ǧȁǸȂ ǵǶǦǨǮǱȂǳǴ ǵǴǪǴǧǶǦǳȁ ǨǴ ǮǭǧǫǬǦǳǮǫ 

ǵǴǸǫǶȂ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ. ǋǷǱǮ ǵǶǴǮǷǻǴǪǮǸ ǭǦǰǹǵǴǶǮǨǦǳǮǫ ǷǫǸǴǰ ǨǮǧǶǴǷǮǸǦ, 

ǲǫǱǰǴǭǫǶǳǮǷǸȁǲ ǵǫǷǰǴǲ, ǵǫǶǨǴǳǦǽǦǱȂǳǴ ǳǫǴǧǻǴǪǮǲǴ ǵǴǵȁǸǦǸȂǷȅ ǮǷǵǴǱȂǭǴǨǦǸȂ 

ǧǴǱǫǫ ǲǫǱǰǮǫ ǷǫǸǰǮ, Ǧ ǭǦǸǫǲ ǧǴǱǫǫ ǰǶǹǵǳȁǫ ǪǱȅ ǶǫǾǫǳǮȅ ǷǴǭǪǦǨǾǫǯǷȅ ǷǮǸǹǦǼǮǮ 

[6].  

ǜǫǳǸǶǮǺǹǩǮ ǪǴǱǬǳȁ ǵǴǷǸǴȅǳǳǴ ǶǦǧǴǸǦǸȂ Ǩ ǵǶǴǼǫǷǷǫ ǧǹǶǫǳǮȅ ȃǸǴǯ ǷǫǰǼǮǮ 

ǪǱȅ ǹǪǦǱǫǳǮȅ ǸǨǫǶǪǴǯ ǺǦǭȁ Ǯ ǰǴǳǸǶǴǱȅ ǵǱǴǸǳǴǷǸǮ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ. 

ǕǫǶǫǪ ǼǫǲǫǳǸǮǶǴǨǦǳǮǫǲ 244,5 ǲǲ ǸǫǻǳǮǽǫǷǰǴǯ ǰǴǱǴǳǳȁ ǳǫǴǧǻǴǪǮǲǴ 

ǷǳǮǭǮǸȂ ǷǸǦǸǮǽǫǷǰǹȄ ǳǦǵǶȅǬǫǳǮǫ ǷǪǨǮǩǦ [7]. 

ǋǷǱǮ ǷǴǪǫǶǬǦǳǮǫ ǸǨǫǶǪǴǯ ǺǦǭȁ ǵǴ ǴǰǴǳǽǦǳǮȄ ǧǹǶǫǳǮȅ ȃǸǴǯ ǷǫǰǼǮǮ ǧǹǪǫǸ 

ǨȁǾǫ ǸǶǫǧǹǫǲǴǯ, ǳǫǴǧǻǴǪǮǲǴ ǧǹǪǫǸ ǴǽǮǷǸǮǸȂ ǧǹǶǴǨǴǯ ǶǦǷǸǨǴǶ ǼǫǳǸǶǮǺǹǩǦǲǮ 

ǮǱǮ ǶǦǭǧǦǨǮǸȂ ǳǴǨȁǲ ǴǧȀǫǲǴǲ ǵǫǶǫǪ ǧǹǶǫǳǮǫǲ 215,9 ǲǲ ǷǫǰǼǮǮ. 

ǈ ȃǸǴǯ ǷǫǰǼǮǮ ǴǬǮǪǦǫǸǷȅ ǵǴǩǱǴǿǫǳǮǫ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ Ǯ ǵǴȃǸǴǲǹ, Ǩ ǷǱǹǽǦǫ 

ǵǴǩǱǴǿǫǳǮǯ, Ǩ ǷǮǷǸǫǲǹ çǈǫǶǷǦǪǶǮǱè ǳǫǴǧǻǴǪǮǲǴ ǪǴǧǦǨǱȅǸȂ ǗǦǗǔ3,  Vinseal 

(ǳǦǵǴǱǳǮǸǫǱȂ) ǮǱǮ ǪǶǹǩǴǯ, ǮǲǫȄǿǮǯǷȅ Ǩ ǳǦǱǮǽǮǮ ǳǦǵǴǱǳǮǸǫǱȂ. 

ǕǶǮ ǧǹǶǫǳǮǮ ȃǰǷǵǱǹǦǸǦǼǮǴǳǳǴǯ ǷǫǰǼǮǮ ǷǰǨǦǬǮǳȁ ǴǸ ǩǱǹǧǮǳȁ 4450 ǲ ǪǴ 

ǩǱǹǧǮǳȁ 4662 ǲ ǵǴ ǷǸǨǴǱǹ ǮǷǵǴǱȂǭǹǫǸǷȅ ǶǦǷǸǨǴǶ ǳǦ ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ (ǖǙǔ) 

Ǩ ǭǴǳǫ ǵǴǨȁǾǫǳǳȁǻ ǸǫǲǵǫǶǦǸǹǶ +104ÁǗ, Ƿ ǼǫǱȂȄ ǵǴǪǦǨǱǫǳǮȅ ǩǱǮǳ ǳǮǬǳǫǯ 

ǰǶǦǷǳǴǼǨǫǸǳǴǯ ǸǴǱǿǮ Ǯ ǨǷǰǶȁǸǮȅ ǵǶǴǪǹǰǸǮǨǳȁǻ ǵǱǦǷǸǴǨ ǷǰǨǦǬǮǳȁ, ǷǸǦǧǮǱǮǭǦǼǮǮ 

ǷǸǨǴǱǦ ǷǰǨǦǬǮǳȁ Ǯ ǽǶǫǭǲǫǶǳǴǩǴ ǳǦǷȁǿǫǳǮȅ ǨȁǧǹǶǫǳǳǴǯ ǵǴǶǴǪȁ. ǔǧǫǷǵǫǽǮǨǦǫǸ 

ǷǸǦǧǮǱȂǳǴǷǸȂ ǵǦǶǦǲǫǸǶǴǨ ǶǦǷǸǨǴǶǦ Ǩ ǭǴǳǫ ǵǴǨȁǾǫǳǳȁǻ ǸǫǲǵǫǶǦǸǹǶ. 

 ǈ ȃǸǴǯ ǷǫǰǼǮǮ ǴǬǮǪǦǫǸǷȅ ǦǩǶǫǷǷǮȅ ǵǴǶǴǪȁ Ƿ ǨǴǭǲǴǬǳȁǲ ǵǶǮǻǨǦǸǴǲ 

ǧǹǶǮǱȂǳǴǩǴ ǮǳǷǸǶǹǲǫǳǸǦ. ǊǱȅ ǹǷǵǫǾǳǴǩǴ ǧǹǶǫǳǮȅ ǪǦǳǳǴǩǴ ǮǳǸǫǶǨǦǱǦ ǧǹǪǫǸ 

ǮǷǵǴǱȂǭǴǨǦǳǦ ǸǦǰǬǫ ǷǮǷǸǫǲǦ çǈǫǶǷǦǪǶǮǱè. ǣǸǦ ǷǮǷǸǫǲǦ ǮǲǫǫǸ ǨȁǷǴǰǹȄ 

ȃǲǹǱȂǷǮǴǳǳǹȄ ǷǸǦǧǮǱȂǳǴǷǸȂ. ǖǦǷǸǨǴǶ ǪǴǱǬǫǳ ǮǲǫǸȂ ǷǴǴǸǳǴǾǫǳǮǫ ǪǮǭǫǱȂ/ǨǴǪȁ 

ǳǦ ǹǶǴǨǳǫ 800 ð 1500 ǈǴǱȂǸ ǪǱȅ ǷǴǭǪǦǳǮȅ ȃǲǹǱȂǷǮǮ Ǯ ǵǴǪǪǫǶǬǦǳǮȅ ǵǦǶǦǲǫǸǶǴǨ 

ǶǦǷǸǨǴǶǦ ǹǰǦǭǦǳǳȁǻ Ǩ ǷǵǫǼǮǺǮǰǦǼǮǮ ǪǱȅ ǪǦǳǳǴǩǴ ǮǳǸǫǶǨǦǱǦ  [8].  

ǝǦǷǸȂ ǶǦǷǸǨǴǶǦ ǪǱȅ ǧǹǶǫǳǮȅ ȃǸǴǩǴ ǮǳǸǫǶǨǦǱǦ ǧǹǪǫǸ ǮǷǵǴǱȂǭǴǨǦǳǦ Ǯǭ 

ǵǶǫǪȁǪǹǿǫǩǴ ǮǳǸǫǶǨǦǱǦ. ǈ ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ ǷǴǪǫǶǬǦǳǮȅ ǸǨǫǶǪǴǯ ǺǦǭȁ Ǩ ǶǦǷǸǨǴǶǫ 

Ǯǭ ǵǶǫǪȁǪǹǿǫǩǴ ǮǳǸǫǶǨǦǱǦ, ǨǴǭǲǴǬǳǴ, ǧǹǪǫǸ ǳǫǴǧǻǴǪǮǲǴ ǴǧǶǦǧǴǸǦǸȂ ǶǦǷǸǨǴǶ 

ǵǫǶǫǪ ǧǹǶǫǳǮǫǲ 215,9 ǲǲ ǷǫǰǼǮǮ ǷǰǨǦǬǮǳȁ, ǸǦǰ ǰǦǰ ǵǶǫǪǵǴǱǦǩǦǫǸǷȅ ǨǴǭǲǴǬǳǴǫ 

ǹǨǫǱǮǽǫǳǮǫ ǴǧǿǫǩǴ ǷǴǪǫǶǬǦǳǮǫ ǸǨǫǶǪǴǯ ǺǦǭȁ ǭǦ ǵǶǫǪǫǱȁ ǪǴǵǹǷǸǮǲǴǩǴ ǵǴǷǱǫ 

ǧǹǶǫǳǮȅ 295,3 ǲǲ ǷǫǰǼǮǮ. ǘǦǰǴǯ ǶǦǷǸǨǴǶ ǳǫǴǧǻǴǪǮǲǴ ǶǦǭǧǦǨǮǸȂ 50% ǳǴǨǴǩǴ 

ǶǦǷǸǨǴǶǦ ǴǸ ǴǧȀǫǲǦ ǼǮǶǰǹǱȅǼǮǴǳǳǴǯ ǷǮǷǸǫǲȁ ǱǮǧǴ ǴǽǮǷǸǮǸȂ ǫǩǴ ǼǫǳǸǶǮǺǹǩǦǲǮ. 

ǈǴ ǨǶǫǲȅ ǵǶǴǲȁǨǰǮ Ǯ ǵǫǶǫǪ ǷǵǹǷǰǴǲ 244,5 ǲǲ ǰǴǱǴǳǳȁ, ǶǦǷǸǨǴǶ ǧǹǪǫǸ ǴǧǶǦǧǴǸǦǳ 

Ǯ ǪǴǨǫǪǫǳ ǪǴ ǵǦǶǦǲǫǸǶǴǨ ǵǴ ǷǵǫǼǮǺǮǰǦǼǮǮ. ǝǦǷǸȂ ǶǦǷǸǨǴǶǦ ǧǹǪǫǸ ǷǧǶǴǾǫǳǦ Ǩ 

ǦǲǧǦǶ.  
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46 

 ǣǸǦ ǷǫǰǼǮȅ ȅǨǱȅǫǸǷȅ ǴǧȀǫǰǸǴǲ (ǵǶǴǪǹǰǸǮǨǳȁǲ ǰǴǱǱǫǰǸǴǶǴǲ) Ǯ ǵǴȃǸǴǲǹ 

ǳǫǴǧǻǴǪǮǲǴ ǪǫǶǬǦǸȂ ǨǴǪǴǴǸǪǦǽǹ Ǩ ǵǶǫǪǫǱǦǻ 3ǲǱ/30 ǲǮǳ. ǘǦǰǦȅ ǨǴǪǴǴǸǪǦǽǦ 

ǷǨǫǪǫǸ ǰ ǲǮǳǮǲǹǲǹ ǨǫǶǴȅǸǳǴǷǸȂ ǵǴǨǶǫǬǪǫǳǮȅ ǰǴǱǱǫǰǸǴǶǦ Ǯ ǵǶǮǱǮǵǦǳǮȅ 

ǧǹǶǮǱȂǳǴǩǴ ǮǳǷǸǶǹǲǫǳǸǦ. ǘǦǰǬǫ ǳǫǴǧǻǴǪǮǲǴ ǷǨǫǷǸǮ ǰ ǲǮǳǮǲǹǲǹ ǷǴǪǫǶǬǦǳǮǫ 

ǸǨǫǶǪǴǯ ǺǦǭȁ Ǩ ǶǦǷǸǨǴǶǫ. ǈȁǷǴǰǴǫ ǷǴǪǫǶǬǦǳǮǫ ǸǨǫǶǪǴǯ ǺǦǭȁ ǲǴǬǫǸ ǸǦǰǬǫ 

ǵǴǨǶǫǪǮǸȂ ǰǴǱǱǫǰǸǴǶ. ǕǴǷǸǴȅǳǳǴǫ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǼǫǳǸǶǮǺǹǩ Ǯ ǲǫǱǰǮǻ ǷǫǸǴǰ ǳǦ 

ǨǮǧǶǴǷǮǸǫ ǴǧȅǭǦǸǫǱȂǳǴ. ǓǫǴǧǻǴǪǮǲǴ ǮǲǫǸȂ ǪǴǷǸǦǸǴǽǳǴǫ ǰǴǱǮǽǫǷǸǨǴ ǧǦǶǮǸǦ ǳǦ 

ǧǹǶǴǨǴǯ ǮǱǮ Ǩ ǫǲǰǴǷǸȅǻ ǪǱȅ ǷȁǵǹǽǮǻ ǲǦǸǫǶǮǦǱǴǨ, ǽǸǴ ǧǴǱǫǫ ǵǶǫǪǵǴǽǸǮǸǫǱȂǳǴ, ǳǦ 

ǷǱǹǽǦǯ ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǧȁǷǸǶǴǩǴ ǹǸȅǬǫǱǫǳǮȅ. ǘǦǰǬǫ ǳǫǴǧǻǴǪǮǲǴ ǮǲǫǸȂ 

ǪǴǷǸǦǸǴǽǳǴǫ ǰǴǱǮǽǫǷǸǨǴ ǶǫǦǩǫǳǸǴǨ Ǯ ǳǦǵǴǱǳǮǸǫǱǫǯ ǵǴ ǵǶǫǪǴǸǨǶǦǿǫǳǮȄ 

ǵǴǩǱǴǿǫǳǮǯ ǵǶǮ ǧǹǶǫǳǮǮ ǪǦǳǳǴǯ ǷǫǰǼǮǮ Ǯ Ǩ ǼǫǱǴǲ ǷǰǨǦǬǮǳȁ [9].  

ǕǶǮ ǳǫǧǴǱȂǾǮǻ ǵǴǩǱǴǿǫǳǮȅǻ, ǫǷǱǮ ǵǴǨȁǾǦǫǸǷȅ ǶǫǩǶǫǷǷǮȅ ǪǦǨǱǫǳǮȅ Ǩ 

ǷǫǰǼǮǮ, ǶǫǰǴǲǫǳǪǹȄǸǷȅ ǪǴǧǦǨǰǮ ǰǦǶǧǴǳǦǸǦ ǰǦǱȂǼǮȅ Ǯ Vinseal Ǩ ǰǴǳǼǫǳǸǶǦǼǮȅǻ 20 

ð 28 ǰǩ/ǲ3Ǯ 5,7 ð 11,4ǰǩ/ǲ3 ǷǴǴǸǨǫǸǷǸǨǫǳǳǴ. ǣǸǴ ǵǴǳǮǭǮǸ ǨǫǶǴȅǸǳǴǷǸȂ ǵǴǸǫǶǮ 

ǼǮǶǰǹǱȅǼǮǮ Ǯ ǵǴǱǹǽǫǳǮȅ ǪǮǺǺǫǶǫǳǼǮǦǱȂǳǴǩǴ ǵǶǮǻǨǦǸǦ. ǈ ǪǦǳǳǴǯ ǷǫǰǼǮǮ ǳǮ ǵǶǮ 

ǰǦǰǮǻ ǴǧǷǸǴȅǸǫǱȂǷǸǨǦǻ ǳǫ ǴǷǸǦǨǱȅǸȂ ǧǹǶǮǱȂǳȁǯ ǮǳǷǸǶǹǲǫǳǸ ǧǫǭ ǪǨǮǬǫǳǮȅ. ǈǴ 

ǮǭǧǫǬǦǳǮǫ ǵǶǴǷǸǴȅ ǧǹǶǴǨǴǯ ǳǫǴǧǻǴǪǮǲǴ ǴǧǫǷǵǫǽǮǸȂ ǧǫǷǵǫǶǫǧǴǯǳǴǫ ǷǳǦǧǬǫǳǮǫ 

ǪǮǭǫǱǫǲ Ǯ ǨǴǪǴǯ. ǈ ǸǦǧǱǮǼǫ 3 ǵǴǰǦǭǦǳȁ ǪǴǧǦǨǰǮ Ǯ ǷǮǷǸǫǲǦ ǴǽǮǷǸǰǮ 

ǹǩǱǫǨǴǪǴǶǴǪǳǴǩǴ ǶǦǷǸǨǴǶǦ çǈǫǶǷǦǪǶǮǱè,  Ǧ ǸǦǰǬǫ ǨǴǭǲǴǬǳȁǫ ǴǷǱǴǬǳǫǳǮȅ ǵǶǮ 

ǧǹǶǫǳǮǮ ǷǫǰǼǮǮ ǴǸǰǶȁǸǴǩǴ ǷǸǨǴǱǦ 215,9 ǲǲ.  

 

      ǘǦǧǱǮǼǦ 3. 

    ǗǫǰǼǮǮ ǴǸǰǶȁǸǴǩǴ ǷǸǨǴǱǦ 215,9 ǲǲ Ƿ ǩǱǹǧǮǳȁ 4450 ð 4662 ǲ ǵǴ ǷǸǨǴǱǹ 

ǗǮǷǸǫǲǦ ǶǦǷǸǨǴǶǦ çǈǫǶǷǦǪǶǮǱè 

ǔǷǳǴǨǳȁǫ ǪǴǧǦǨǰǮ ǎǭǨǫǷǸȂ, VG-69, Versatrol,Versamul, Versacoat HF, Ca Cl2 

ǔǽǮǷǸǳǴǫ 

ǴǧǴǶǹǪǴǨǦǳǮǫ 

ǈǮǧǶǴǷǮǸǦ, ǷǮǸǴǩǮǪǶǴǼǮǰǱǴǳ, ǼǫǳǸǶǮǺǹǩǮ. 

ǈǴǭǲǴǬǳȁǫ 

ǴǷǱǴǬǳǫǳǮȅ 

ǓǫǹǷǸǴǯǽǮǨǴǷǸȂ ǷǸǨǴǱǦ Ǯǭ-ǭǦ ǳǫǹǵǱǴǸǳǫǳǳǴǩǴ ǵǫǷǰǦ Ǯ 

ǦǰǸǮǨǳȁǻ ǩǱǮǳ, ǨǴǪǴǵǶǴȅǨǱǫǳǮȅ, ǵǴǩǱǴǿǫǳǮȅ, 

ǷǦǱȂǳǮǰǴǴǧǶǦǭǴǨǦǳǮǫ Ǯ ǰǦǨǫǶǳǴǴǧǶǦǭǴǨǦǳǮǫ.  

 

ǓǫǴǧǻǴǪǮǲǴǷǸȂȄ ȅǨǱȅǫǸǷȅ ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴǷǸȂ ǨǨǴǪǦ ǶǫǦǩǫǳǸǴǨ Ǯ 

ǲǫǻǦǳǮǽǫǷǰǴǫ ǵǫǶǫǲǫǾǮǨǦǳǮǫ ǷǮǷǸǫǲȁ. ǈ ǷǨȅǭǮ Ƿ ȃǸǮǲ ǳǦ ǧǹǶǴǨȁǻ ǪǴǱǬǳȁ 

ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ ǲǮǰǷǫǶȁ ǵǴǷǸǴȅǳǳǴǯ ǷǰǴǶǴǷǸǮ (n = 2000 Ǵǧ/ǲǮǳ. Ǯ ǧǴǱǫǫ), Ǧ ǳǦ 

ǧǹǶǴǨǴǯ ǪǴǱǬǳȁ ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ ǩǮǪǶǴǲǴǳǮǸǴǶǳȁǫ Ǯ ǲǫǻǦǳǮǽǫǷǰǮǫ 

ǵǫǶǫǲǫǾǮǨǦǸǫǱǮ. ǖǫǼǫǵǸǹǶǦ ǵǶǮǩǴǸǴǨǱǫǳǮȅ ǷǮǷǸǫǲȁ çǈǫǶǷǦǪǶǮǱè, ǰǴǱǮǽǫǷǸǨǴ 

ǳǫǴǧǻǴǪǮǲǴǩǴ ǲǦǸǫǶǮǦǱǦ ǪǱȅ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǵǶǮǨǫǪǫǳȁ Ǩ ǸǦǧǱǮǼǫ 4. 
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           ǘǦǧǱǮǼǦ 4. 

ǗǫǰǼǮǮ ǴǸǰǶȁǸǴǩǴ ǷǸǨǴǱǦ 215,9 ǲǲ Ƿ ǩǱǹǧǮǳȁ 4450 ð 4662 ǲ ǵǴ ǷǸǨǴǱǹ 

ǖǦǷǽǫǸǳȁǯ ǴǧȀǫǲ  

ǲ3 

ǖǫǼǫǵǸǹǶǦ ǕǶǮǲǫǶǳȁǯ ǶǦǷǻǴǪ 

ǛǮǲ. 

ǶǫǦǩǫǳǸȁ 

ǐǩ/ǲ3 ǖǦǭǲǫǶ ǫǪǮǳǮǼȁ ǐǴǱ-ǨǴ 

ǔǧȀǫǲ ǳǦ ǹǷǸȂǫ: 100 ǇǦǶǮǸ 492,8 1,5 ǲǩ 10 

ǔǧȀǫǲ ǰǴǱǴǳǳȁ: 172,9 Versamul 25,5 55 ǩǦǱǱ 4 

ǔǧȀǫǲ 

ǶǦǭǧǦǨǱǫǳǮȅ: 

 

31,0 

 

Versacoat 

HF 

 

5,7 

 

55 

 

ǩǦǱǱ 

 

1 

ǔǧȀǫǲ ǷǸǨǴǱǦ: 7,76 Versatrol 20,0 50 ǺǹǳǸ 25 

ǈǷǫǩǴ:  280,6 VG-69 22,8 22,7 ǰǩ 31 

  ǛǱǴǶǮǪ 

ǰǦǱȂǼǮȅ 

 

74,0 

 

1,2 

 

ǲǸ 

 

3 

  ǎǭǨǫǷǸȂ 17,1 25,0 ǰǩ 22 

  ǊǮǭǫǱȂǳǴǫ 

ǸǴǵǱǮǨǴ 

 

462,6 

 

1,0 

 

ǲ3 

 

16 

ǕǨǷǧǨǵǹǱǧ ǷǧǸǹǩǵǷǧ ǯ ǵǨǵǷǺǫǵǩǧǴǯǬ Ƕǵ ǵǾǯǸǹǱǬ Ǹǹǩǵǲǧ.  

 

ǔǧǴǶǹǪǴǨǦǳǮǫ ð ǮǷǵǴǱȂǭǴǨǦǸȂ ǴǽǮǷǸǳǴǫ ǴǧǴǶǹǪǴǨǦǳǮǫ ǳǦ ǨǷǫ 100% ǪǱȅ 

ǵǴǱǳǴǯ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǴǽǮǷǸǰǮ ǶǦǷǸǨǴǶǦ. ǙǷǸǦǳǴǨǮǸȂ ǷǫǸǰǮ ǳǫ ǲǫǳǫǫ 250 ǲǫǾ ǳǦ 

ǷǮǸǴǩǮǪǶǴǼǮǰǱǴǳǫ ǪǱȅ ǹǪǦǱǫǳǮȅ ǵǫǷǰǦ Ǯǭ ǷǮǷǸǫǲȁ. ǈ ȃǸǴǲ ǷǱǹǽǦǫ 

ǷǮǸǴǩǮǪǶǴǼǮǰǱǴǳ ǪǴǱǬǫǳ ǨȁǵǴǱǳȅǸȂ ǺǹǳǰǼǮȄ ǨǮǧǶǴǷǮǸǦ ǪǱȅ ǹǨǫǱǮǽǫǳǮȅ 

ǵǴǨǫǶǻǳǴǷǸǮ ǴǽǮǷǸǰǮ. ǕǴǷǸǴȅǳǳǴ ǰǴǳǸǶǴǱǮǶǴǨǦǸȂ ǷǴǷǸǴȅǳǮǫ ǷǫǸǴǰ ǨǮǧǶǴǷǮǸǦ ǪǱȅ 

ǹǨǫǱǮǽǫǳǮȅ ǵǴǨǫǶǻǳǴǷǸǮ ǴǽǮǷǸǰǮ. ǕǴǷǸǴȅǳǳǴ ǰǴǳǸǶǴǱǮǶǴǨǦǸȂ ǷǴǷǸǴȅǳǮǫ ǷǫǸǴǰ 

ǨǮǧǶǴǷǮǸǦ ǳǦ ǳǦǱǮǽǮǫ ǵǴǨǶǫǬǪǫǳǮǯ (ǸǶǫǿǮǳ ǮǱǮ ǴǸǨǫǶǷǸǮǯ). ǗǲǫǳǮǸȂ ǷǫǸǰǹ, 

ǫǷǱǮ ǴǧǳǦǶǹǬǫǳǴ ǸǦǰǴǫ ǵǴǨǶǫǬǪǫǳǮǫ. ǓǫǴǧǻǴǪǮǲǴ ǴǧǫǷǵǫǽǮǸȂ ǪǴǷǸǦǸǴǽǳǴǫ 

ǰǴǱǮǽǫǷǸǨǴ ǷǫǸǴǰ ǪǱȅ ǷǮǸǴǩǮǪǶǴǼǮǰǱǴǳǦ. ǕǴǷǸǴȅǳǳǴ ǮǷǵǴǱȂǭǴǨǦǸȂ ǼǫǳǸǶǴǺǹǩǮ 

ǵǶǮ ǧǹǶǫǳǮǮ ǪǦǳǳǴǯ ǷǫǰǼǮǮ. ǔǽǮǷǸǳǴǫ ǴǧǴǶǹǪǴǨǦǳǮǫ ǪǴǱǬǳǴ ǸǦǰǬǫ 

ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ ǵǶǮ ǷǵǹǷǰǴǵǴǪȀǫǲǳȁǻ ǴǵǫǶǦǼǮȅǻ ǪǱȅ ǴǧǫǷǵǫǽǫǳǮȅ ǲǦǰǷǮǲǦǱȂǳǴǯ 

ǴǽǮǷǸǰǮ ǶǦǷǸǨǴǶǦ [6]. 

ǓǫǴǧǻǴǪǮǲǴ ǶǦǭǧǦǨǱȅǸȂ ǷǮǷǸǫǲǹ ǳǴǨȁǲ ǴǧȀǫǲǴǲ Ƿ ǮǭǨǫǷǸǳȁǲǮ 

ǰǴǳǼǫǳǸǶǦǼǮȅǲǮ. ǐǴǳǼǫǳǸǶǦǼǮǮ ǪǴǱǬǳȁ ǧȁǸȂ ǷǱǫǩǰǦ ǨȁǾǫ ǵǫǶǨǴǳǦǽǦǱȂǳȁǻ ǪǱȅ 

ǸǴǩǴ, ǽǸǴǧȁ ǰǴǲǵǫǳǷǮǶǴǨǦǸȂ ǮǷǸǴǿǫǳǮǫ ǰǴǳǼǫǳǸǶǦǼǮǯ ǶǫǦǩǫǳǸǴǨ Ǩ ǷǮǷǸǫǲǫ. 

ǐǴǳǸǶǴǱǮǶǴǨǦǸȂ ǶǫǴǱǴǩǮȄ ǶǦǷǸǨǴǶǦ Ǩ ǵǶǫǪǫǱǦǻ ǵǦǶǦǲǫǸǶǴǨ, ǴǵǶǫǪǫǱǫǳǳȁǻ 

ǪǱȅ ǪǦǳǳǴǯ ǷǫǰǼǮǮ. ǣǸǴǩǴ ǲǴǬǳǴ ǪǴǷǸǮǩǳǹǸȂ ǵǹǸǫǲ ǶǦǭǧǦǨǱǫǳǮȅ ǳǴǨȁǲ ǴǧȀǫǲǴǲ 

ǶǦǷǸǨǴǶǦ Ǯ ǴǵǸǮǲǦǱȂǳȁǲ ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ ǴǽǮǷǸǳǴǩǴ ǴǧǴǶǹǪǴǨǦǳǮȅ. ǊǴǵǹǷǸǮǲǴǫ 

ǷǴǪǫǶǬǦǳǮǫ ǸǨǫǶǪǴǯ ǺǦǭȁ ǳǫ ǪǴǱǬǳǴ ǵǶǫǨȁǾǦǸȂ 6% ǵǴ ǴǧȀǫǲǹ, ǮǳǦǽǫ ǲǴǬǫǸ 
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48 

ǳǦǧǱȄǪǦǸȂǷȅ ǴǸǰǱǴǳǫǳǮǫ ǶǫǴǱǴǩǮǮ ǴǸ ǳǴǶǲȁ Ƿ ǵǴǷǱǫǪǹȄǿǮǲ ǮǭǲǫǳǫǳǮȅǲǮ 

ǪǮǳǦǲǮǽǫǷǰǴǯ ǳǦǵǶȅǬǫǳǮǫ ǷǪǨǮǩǦ Ǯ ǵǱǦǷǸǮǽǫǷǰǴǯ ǨȅǭǰǴǷǸǮ.  

ǓǫǴǧǻǴǪǮǲǴ ǷǴǧǱȄǪǦǸȂ ǶǫǬǮǲ ǧǹǶǫǳǮȅ ǪǱȅ ǵǴǱǹǽǫǳǮȅ ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǯ 

ǴǽǮǷǸǰǮ ǷǸǨǴǱǦ. ǈȁǧǹǶǫǳǳȁǯ ǾǱǦǲ ǪǴǱǬǫǳ ǧȁǸȂ ǵǶǴǼǮǶǰǹǱǮǶǴǨǦǳ ǨȁǾǫ 

ǰǴǲǵǴǳǴǨǰǮ ǳǮǭǦ ǧǹǶǮǱȂǳǴǯ ǰǴǱǴǳǳȁ ǵǫǶǫǪ ǳǦǶǦǿǮǨǦǳǮǫǲ. ǘǦǰǮǲ ǴǧǶǦǭǴǲ, 

ǹǲǫǳȂǾǮǸȂ ǨǫǶǴȅǸǳǴǷǸȂ ǴǷǦǪǰǮ ǾǱǦǲǦ ǨǴ ǨǶǫǲȅ ǳǦǶǦǿǮǨǦǳǮȅ, ǶǫǭǹǱȂǸǦǸǴǲ 

ǰǴǸǴǶȁǻ ǲǴǬǫǸ ǷǸǦǸȂ ǵǶǮǻǨǦǸ ǧǹǶǮǱȂǳǴǩǴ ǮǳǷǸǶǹǲǫǳǸǦ. ǓǫǴǧǻǴǪǮǲǴ 

ǾǦǧǱǴǳǮǶǴǨǦǸȂ ǷǸǨǴǱ ǰǦǬǪȁǫ 100 ǲ. ǕǫǶǫǪ ǵǴǪȀǫǲǴǲ ǮǳǷǸǶǹǲǫǳǸǦ ǷǰǨǦǬǮǳǦ 

ǪǴǱǬǳǦ ǧȁǸȂ ǵǶǴǲȁǸǦ (1,5 ǼǮǰǱǦ) ǮǱǮ ǪǴ Ǹǫǻ ǵǴǶ, ǵǴǰǦ ǾǱǦǲ ǧǴǱȂǾǫ ǳǫ ǵǴȅǨǮǸǷȅ 

ǳǦ ǨǮǧǶǴǷǮǸǫ [10]. 

ǊǦǳǳǦȅ ǷǫǰǼǮȅ ǧǹǪǫǸ ǵǶǴǧǹǶǫǳǴ ǵǱǴǸǳǴǷǸȂȄ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ 1,35-1,45 ǩ/ 

Ƿǲ3. ǓǫǴǧǻǴǪǮǲǴ ǷǱǫǪǮǸȂ ǭǦ ǵǴȅǨǱǫǳǮǫǲ ǵǶǮǭǳǦǰǴǨ ǴǧǨǦǱǦ ǷǸǫǳǴǰ ǷǰǨǦǬǮǳȁ, ǽǸǴ 

ǲǴǬǫǸ ǴǭǳǦǽǦǸȂ ǳǫǴǧǻǴǪǮǲǴǷǸȂ ǹǸȅǬǫǱǫǳǮȅ ǶǦǷǸǨǴǶǦ. ǗǹǬǫǳǮǫ ǷǸǨǴǱǦ, 

ǭǦǸȅǬǰǮ/ǵǴǷǦǪǰǮ ǨǴ ǨǶǫǲȅ ǳǦǶǦǿǮǨǦǳǮȅ ǲǴǩǹǸ ǧȁǸȂ ǶǦǳǳǮǲǮ ǵǶǮǭǳǦǰǦǲǮ ǪǱȅ 

ǹǸȅǬǫǱǫǳǮȅ ǶǦǷǸǨǴǶǦ Ǯ ǵǴǪǪǫǶǬǦǳǮȅ ǹǷǸǴǯǽǮǨǴǷǸǮ ǷǸǨǴǱǦ. ǓǫǴǧǻǴǪǮǲǴ 

ǵǴǪǪǫǶǬǮǨǦǸȂ ǵǱǴǸǳǴǷǸȂ ǶǦǷǸǨǴǶǦ ǨȁǾǫ ǵǱǦǷǸǴǨǴǩǴ ǪǦǨǱǫǳǮȅ ǨǴ ǮǭǧǫǬǦǳǮǫ ǩǦǭǴ-

ǨǴǪǴ ǵǶǴȅǨǱǫǳǮǯ Ǯ ǹǪǫǶǬǦǳǮȅ ǵǱǦǷǸǴǨǴǯ ǦǩǶǫǷǷǮǮ Ǩ ǷǸǨǴǱǫ ǷǰǨǦǬǮǳȁ. 

ǗǸǦǸǮǽǫǷǰǴǫ ǳǦǵǶȅǬǫǳǮǫ ǷǪǨǮǩǦ ǹǪǫǶǬǮǨǦǸȂ ǳǦ ǳǴǶǲǦǸǮǨǳȁǻ ǵǴǰǦǭǦǸǫǱȅǻ Ǯ 

ǽǫǲ ǲǫǳȂǾǫ ǭǳǦǽǫǳǮǫ ǷǪǨǮǩǦ ǵǴǷǱǫ 10 ǲǮǳǹǸ ǵǴǰǴȅ, Ǹǫǲ ǱǹǽǾǫ ǷǴǷǸǴȅǳǮǫ 

ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ. ǕǴ ǲǫǶǫ ǳǦǰǴǵǱǫǳǮȅ ǮǭǲǫǱȂǽǫǳǳǴǯ ǸǨǫǶǪǴǯ ǺǦǭȁ, 

ǷǸǦǸǮǽǫǷǰǴǫ ǳǦǵǶȅǬǫǳǮǫ ǷǪǨǮǩǦ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǧǹǪǫǸ ǹǨǫǱǮǽǮǨǦǸȂǷȅ. 

ǈǴǪǴǴǸǪǦǽǦ ǪǴǱǬǳǦ ǭǦǲǫǶȅǸȂǷȅ ǵǶǮ 150 ǩǶǦǪǹǷǫ. ǍǳǦǽǫǳǮǫ ǨǴǪǴǴǸǪǦǽǮ ǧǹǪǫǸ 

ǰǴǳǸǶǴǱǮǶǴǨǦǸȂǷȅ Ǩ ǵǶǫǪǫǱǦǻ ǧǴǱȂǾǫ 4 ǲǱ/30 ǲǮǳ. ǔǷǳǴǨǳǴǯ ǭǦǪǦǽǫǯ ȅǨǱȅǫǸǷȅ 

ǪǴǷǸǮǬǫǳǮǫ ǸǴǳǰǴǯ, ǵǱǴǸǳǴǯ ǰǴǶǰǮ ǪǱȅ ǹǲǫǳȂǾǫǳǮȅ ǨǫǶǴȅǸǳǴǷǸǮ ǨǴǭǳǮǰǳǴǨǫǳǮȅ 

ǵǶǴǧǱǫǲ, ǷǨȅǭǦǳǳȁǻ Ƿ ǹǷǸǴǯǽǮǨǴǷǸȂȄ ǷǸǨǴǱǦ ǷǰǨǦǬǮǳȁ. ǊǱȅ ǰǴǳǸǶǴǱȅ 

ǨǴǪǴǴǸǪǦǽǮ ǧǹǪǫǸ ǪǴǧǦǨǱȅǸȂǷȅ Versatrol, Ǧ ǰǦǽǫǷǸǨǴ Ǯ ǸǴǱǿǮǳǦ ǰǴǶǰǮ ǧǹǪǹǸ 

ǴǸǶǦǬǦǸȂǷȅ Ǩ ǫǬǫǪǳǫǨǳǴǯ ǷǨǴǪǰǫ ǵǴ ǶǦǷǸǨǴǶǦǲ. ǈ ȃǸǴǲ ǮǳǸǫǶǨǦǱǫ ǧǹǪǫǸ 

ǵǴǪǪǫǶǬǮǨǦǸȂǷȅ ǷǴǴǸǳǴǾǫǳǮǫ ǪǮǭǫǱȂ/ǨǴǪǦ ǳǦ ǹǶǴǨǳǫ 70/30. ǣǱǫǰǸǶǮǽǫǷǰǹȄ 

ǷǸǦǧǮǱȂǳǴǷǸȂ ǪǴǷǸǦǸǴǽǳǴ ǪǫǶǬǦǸȂ Ǩ ǵǶǫǪǫǱǦǻ 800 ð 1500 ǈǴǱȂǸ ǪǱȅ 

ǧǫǷǵǶǴǧǱǫǲǳǴǩǴ ǵǶǴǻǴǬǪǫǳǮȅ ǪǦǳǳǴǩǴ ǮǳǸǫǶǨǦǱǦ. ǊǴǧǦǨǰǦ Versamul Ǯ 

ǵǴǷǸǴȅǳǳǴǫ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǼǫǳǸǶǮǺǹǩ ǴǧǱǫǩǽǦǫǸ ǵǴǪǪǫǶǬǦǳǮǫ ǳǫǴǧǻǴǪǮǲǴǯ 

ȃǱǫǰǸǶǮǽǫǷǰǴǯ ǷǸǦǧǮǱȂǳǴǷǸǮ ǶǦǷǸǨǴǶǦ. 

ǖǦǭǲǫǶȁ ǷǫǸǴǰ ǨǮǧǶǴǷǮǸǦ ǪǴǱǬǳȁ ǧȁǸȂ ǴǵǸǮǲǮǭǮǶǴǨǦǳȁ ǪǱȅ ǴǧǫǷǵǫǽǫǳǮȅ 

ǲǦǰǷǮǲǦǱȂǳǴǩǴ ǹǪǦǱǫǳǮȅ ǸǨǫǶǪǴǯ ǺǦǭȁ, ǵǶǮǳǮǲǦȅ ǨǴ ǨǳǮǲǦǳǮǫ ǨȅǭǰǴǷǸȂ Ǯ 

ǷǰǴǶǴǷǸȂ ǵǴǪǦǽǮ ǳǦǷǴǷǦ. ǎǳǴǩǪǦ ǳǫǴǧǻǴǪǮǲǴ ǵǶǴǲȁǨǦǸȂ ǨǮǧǶǴǷǮǸǦ ǨǴǪǴǯ, 

ǮǷǵǴǱȂǭǹȅ ǵǮǷǸǴǱǫǸ ǨȁǷǴǰǴǩǴ ǪǦǨǱǫǳǮȅ. ǖǫǰǴǲǫǳǪǹǫǸǷȅ ǳǦǽǦǸȂ ǧǹǶǫǳǮȅ ǪǦǳǳǴǩǴ 

ǮǳǸǫǶǨǦǱǦ, ǮǷǵǴǱȂǭǹȅ ǷǫǸǰǮ ǶǦǭǲǫǶǴǲ 140 ð 180 ǲǫǾ. ǕǴǷǱǫ ǸǴǩǴ, ǰǦǰ 

ǸǫǲǵǫǶǦǸǹǶǦ ǶǦǷǸǨǴǶǦ ǵǴǪǳǮǲǫǸǷȅ, ǨǴǭǲǴǬǳǴ, ǹǷǸǦǳǴǨǮǸȂ ǧǴǱǫǫ ǲǫǱǰǮǫ ǷǫǸǰǮ. 

ǜǫǳǸǶǮǺǹǩǮ ǪǴǱǬǳȁ ǵǴǷǸǴȅǳǳǴ ǮǷǵǴǱȂǭǴǨǦǸȂǷȅ ǨǴ ǮǭǧǫǬǦǳǮǫ ǳǦǰǴǵǱǫǳǮȅ 

ǸǨǫǶǪǴǯ ǺǦǭȁ Ǩ ǧǹǶǴǨǴǲ ǶǦǷǸǨǴǶǫ. ǋǷǱǮ ǨȁǧǹǶǫǳǳǴǲǹ ǾǱǦǲǹ ǵǴǭǨǴǱǮǸȂ ǵǶǴǯǸǮ 1-
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2 ǼǮǰǱǦ ǷǰǨǦǬǮǳȁ, ǸǨǫǶǪǦȅ ǺǦǭǦ ǷǸǦǳǴǨǮǸǷȅ ǴǽǫǳȂ ǲǫǱǰǴǯ Ǯ ǫǫ ǹǬǫ ǳǫǨǴǭǲǴǬǳǴ 

ǹǪǦǱǮǸȂ ǪǦǬǫ ǼǫǳǸǶǮǺǹǩǴǯ. ǈ ȃǸǴǲ ǷǱǹǽǦǫ ǭǦǲǫǶȅǸȂ ǹǪǫǱȂǳȁǯ ǨǫǷ ǹǪǦǱȅǫǲǴǩǴ 

ǾǱǦǲǦ Ǯ ǵǴ ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǴǵǸǮǲǮǭǮǶǴǨǦǸȂ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǶǦǧǴǸȁ ǼǫǳǸǶǮǺǹǩ.  

ǗǸǨǴǱ 295,3 ǲǲ ǵǶǴǧǹǶǫǳ ǪǴ ǩǱǹǧǮǳȁ 3000 ǲ Ƿ ǵǶǮǲǫǳǫǳǮǫǲ ǧǹǶǴǨǴǩǴ 

ǶǦǷǸǨǴǶǦ ǆǑǐǆǖ-3ǒ, ǪǦǱǫǫ ǵǶǴǮǭǨǫǪǫǳǴ ǭǦǲǫǿǫǳǮǫ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǴǨ Ǩ 

ǴǸǰǶȁǸǴǲ ǷǸǨǴǱǫ ǳǦ ǭǦǧǴǫ. 180 ǲ3 ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ çǈǫǶǷǦǪǶǮǱè Ƿ ǵǶǫǪȁǪǹǿǫǯ 

ǷǰǨǦǬǮǳȁ ǪǴǱǬǫǳ ǧȁǸȂ ǮǷǵǴǱȂǭǴǨǦǳ ǪǱȅ ǧǹǶǫǳǮȅ ǪǦǳǳǴǩǴ ǮǳǸǫǶǨǦǱǦ, Ǧ ǸǦǰǬǫ 

ǪǴǱǬǫǳ ǧȁǸȂ ǵǶǮǩǴǸǴǨǱǫǳ ǪǴǵǴǱǳǮǸǫǱȂǳȁǯ ǴǧȀǫǲ. ǕǫǶǫǪ ǭǦǸǨǴǶǫǳǮǫǲ ǶǦǷǸǨǴǶǦ 

ǳǦ ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ ǨǷǫ ǲǫǶǳǮǰǮ, ǩǪǫ ǧǹǪǫǸ ǵǶǮǩǴǸǦǨǱǮǨǦǸȂǷȅ ǪǦǳǳȁǯ 

ǶǦǷǸǨǴǶ ǪǴǱǬǳȁ ǧȁǸȂ ǴǽǮǿǫǳȁ ǴǸ ǨǴǪǳǴǩǴ ǶǦǷǸǨǴǶǦ. ǕǴǷǱǫ ǴǽǮǷǸǰǮ ǳǫǴǧǻǴǪǮǲǴ 

ǵǶǮǷǸǹǵǮǸȂ ǰ ǵǶǮǩǴǸǴǨǱǫǳǮȄ ǶǦǷǸǨǴǶǦ çǈǫǶǷǦǪǶǮǱè. ǖǫǰǴǲǫǳǪǹǫǸǷȅ ǮǲǫǸȂ 

ǭǦǵǦǷǳǹȄ ǫǲǰǴǷǸȂ ǪǱȅ ǵǶǮǩǴǸǴǨǱǫǳǮȅ ǶǦǷǷǴǱǦ CaCl2, Ǧ ǸǦǰǬǫ ǮǲǫǸȂ ǫǲǰǴǷǸǮ ǪǱȅ 

ǻǶǦǳǫǳǮȅ ǪǮǭǫǱȅ. ǈǴ ǮǭǧǫǬǦǳǮǫ ǵǶǴǷǸǴȅ ǧǹǶǴǨǴǯ ǳǫǴǧǻǴǪǮǲǴ ǴǧǫǷǵǫǽǮǸȂ 

ǧǹǶǴǨǹȄ ǧǫǷǵǫǶǫǧǴǯǳȁǲ ǪǮǭǫǱǫǲ Ǯ ǨǴǪǴǯ [11].  

ǖǷǯǪǵǹǵǩǲǬǴǯǬ ǷǬǽǬǶǹǺǷȂ ǷǧǸǹǩǵǷǧ Ǵǧ ǺǪǲǬǩǵǫǵǷǵǫǴǵǰ ǵǸǴǵǩǬ ǩ 

ǶǷǵǳȂǸǲǵǩȂǼ ǺǸǲǵǩǯȆǼ Ǵǧ 1ǳ3 ǷǧǸǹǩǵǷǧ:  ǈ ǴǪǳǹ Ǯǭ ǫǲǰǴǷǸǫǯ ǭǦǱǮǨǦȄǸ 

ǳǫǴǧǻǴǪǮǲǴǫ ǰǴǱǮǽǫǷǸǨǴ ǪǮǭǸǴǵǱǮǨǦ (0,5ǲ), ǭǦǸǫǲ ǵǶǮ ǮǳǸǫǳǷǮǨǳǴǲ 

ǵǫǶǫǲǫǾǮǨǦǳǮǮ ǽǫǶǫǭ ǨǴǶǴǳǰǹ Ƿ ǵǴǲǴǿȂȄ ǷǸǶǹǮ ǼǫǳǸǶǴǧǫǬǳȁǻ ǳǦǷǴǷǴǨ Ǯ 

ǲǫǾǦǱǴǰ ǨǨǴǪȅǸ ȃǲǹǱȂǩǦǸǴǶȁ Ǖǆǈ - Versamul Ǯ Versacoat HF, ǪǴǧǮǨǦȅǷȂ Ǯǻ 

ǵǴǱǳǴǩǴ ǶǦǷǸǨǴǶǫǳǮȅ. ǈ ǪǶǹǩǴǯ ȆǲǰǴǷǸǮ ǩǴǸǴǨȅǸ ǲǮǳǫǶǦǱǮǭǴǨǦǳǳǹȄ ǨǴǪǹ 

(ǷǴǪǫǶǬǦǿǹȄ ǗǦǗ12) ǸǶǫǧǹǫǲǴǯ ǦǰǸǮǨǳǴǷǸǮ. ǈ ȆǲǰǴǷǸȂ Ƿ ǴǧǶǦǧǴǸǦǳǳȁǲ 

ǶǫǦǩǫǳǸǴǲ ǪǮǭǫǱȂǳȁǲ ǸǴǵǱǮǨǴǲ ǲǫǪǱǫǳǳǴ ǪǴǧǦǨǱȅȄǸ ǲǮǳǫǶǦǱǮǭǴǨǦǳǳǹȄ ǨǴǪǹ 

ǽǫǶǫǭ ǨǴǶǴǳǰǹ ǲǮǰǷǫǶǦ, ǸǿǦǸǫǱȂǳǴ ǵǫǶǫǲǫǾǮǨǦȅ (ǪǴǵǴǱǳǮǸǫǱȂǳǴ ǲǴǬǳǴ 

ǪǴǧǦǨǮǸȂ ǷǹǻǴǯ ǵǴǶǴǾǴǰ ǗǦǗ12). ǍǦǸǫǲ ǨǨǴǪǮǸǷȅ ǳǫǩǦǾǫǳǦȅ ǮǭǨǫǷǸȂ (ǗǦǔ), 

ǸǿǦǸǫǱȂǳǴ ǵǫǶǫǲǫǾǮǨǦǫǸǷȅ 30-60 ǲǮǳǹǸ Ǯ ǨǨǴǪǮǸǷȅ ǶǫǦǩǫǳǸ ǵǴǳǮǭǮǸǫǱȂ 

ǺǮǱȂǸǶǦǼǮǮ - Versatrol, ǲǫǾǦǫǸǷȅ 30-60 ǲǮǳǹǸ. ǈ ǵǴǱǹǽǫǳǳȁǯ ǮǷǻǴǪǳȁǯ ǶǦǷǸǨǴǶ 

ǪǴǧǦǨǱȅǫǸǷȅ ǧǦǶǮǸ ǪǴ ǸǶǫǧǹǫǲǴǯ ǵǱǴǸǳǴǷǸǮ Ǯ ǵǫǶǫǲǫǾǮǨǦǫǸǷȅ ǽǦǷ. 

ǔǵǶǫǪǫǱȅȄǸǷȅ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ ǵǦǶǦǲǫǸǶȁ ǩǴǸǴǨǴǩǴ ǶǦǷǸǨǴǶǦ [12].  

 ǖǷǵǽǬǫǺǷǧ ǮǧǳǬȀǬǴǯȆ ǯǴǪǯǨǯǷǵǩǧǴǴǵǪǵ ǷǧǸǹǩǵǷǧ ǇǒǑǇǗ-3Ǔ Ǵǧ ǷǧǸǹǩǵǷ 

ǺǪǲǬǩǵǫǵǷǵǫǴǵǰ ǵǸǴǵǩǬ çǉǬǷǸǧǫǷǯǲè. ǕǶǴǼǮǶǰǹǱǮǶǴǨǦǸȂ ǷǰǨǦǬǮǳǹ ǶǦǷǸǨǴǶǴǲ 

ǆǑǐǆǖ-3ǒ Ǯǭ ǶǦǧǴǽǫǯ ǫǲǰǴǷǸǮ ǪǱȅ ǪǴǷǸǮǬǫǳǮȅ ǲǮǳǮǲǦǱȂǳǴ ǵǶǮǫǲǱǫǲȁǻ 

ǵǦǶǦǲǫǸǶǴǨ Ǯ ǷǸǦǸǮǽǫǷǰǴǯ ǳǦǵǶȅǬǫǳǮǫǲ ǷǪǨǮǩǦ. ǗǵǹǷǸǮǸȂ ǪǴǱǴǸǴ ǪǴ ǭǦǧǴȅ ǵǴ 

ǲǫǶǫ ǸǴǩǴ ǰǦǰ ǳǴǨȁǯ ǹǩǱǫǨǴǪǴǶǴǪǳȁǯ ǶǦǷǸǨǴǶ ǵǶǮǧǱǮǬǦǫǸǷȅ ǰ ǪǴǱǴǸǹ. 

ǎǷǵǴǱȂǭǹǯǸǫ ǰǶǹǵǳȁǫ ǷǫǸǰǮ ǳǦ ǨǮǧǶǴǷǮǸǫ ǨǴ ǨǶǫǲȅ ǭǦǲǫǿǫǳǮȅ Ǯ ǵǴǷǱǫ Ǩ ǸǫǽǫǳǮǫ 

1-2 ǼǮǰǱǴǨ. ǍǦǰǦǽǦǸȂ ǧǹǺǫǶ ǳǫ ǲǫǳǫǫ 60-150 ǲ ǷǸǨǴǱǦ ǷǰǨǦǬǮǳȁ. ǇǹǺǫǶ ǪǴǱǬǫǳ 

ǧȁǸȂ ǵǶǮǩǴǸǴǨǱǫǳ Ǯǭ ǪǮǭǫǱȅ Ǯ ǩǱǮǳȁ VG-69 ǪǱȅ ǪǴǷǸǮǬǫǳǮȅ ǨȅǭǰǴǷǸǮ ǮǱǮ Ǯǭ ǹǬǫ 

ǩǴǸǴǨǴǩǴ ǶǦǷǸǨǴǶǦ çǈǫǶǷǦǪǶǮǱè Ƿ ǧǴǱǫǫ ǨȁǷǴǰǴǯ ǰǴǳǼǫǳǸǶǦǼǮǫǯ VG-69.  

 ǕǴǷǱǫǪǴǨǦǸǫǱȂǳǴǷǸȂ ǭǦǲǫǿǫǳǮȅ: 

- ǨǴǪǦ 

- ǨȅǭǰǦȅ ǵǦǽǰǦ ð ǧǹǺǫǶ 
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- ǶǦǷǸǨǴǶ ǳǦ ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ çǈǫǶǷǦǪǶǮǱè 

- ǷǰǴǶǴǷǸȂ ǵǴǪǦǽǮ ǳǦǷǴǷǦ ǪǴǱǬǳǦ ǧȁǸȂ ǦǪǦǵǸǮǶǴǨǦǳǦ ǪǱȅ ǷǴǭǪǦǳǮȅ 

ǸǹǶǧǹǱǫǳǸǳǴǩǴ ǵǴǸǴǰǦ.  

- ǳǮ Ǩ ǰǴǫǲ ǷǱǹǽǦǫ ǳǫ ǴǷǸǦǳǦǨǱǮǨǦǸȂ ǳǦǷǴǷ Ǯ ǳǫ ǷǳǮǬǦǸȂ ǷǰǴǶǴǷǸȂ ǫǩǴ 

ǵǴǪǦǽǮ. 

- ǳǫǴǧǻǴǪǮǲǴ ǶǦǷǻǦǬǮǨǦǸȂ Ǯ ǨǶǦǿǦǸȂ ǧǹǶǮǱȂǳȁǯ ǮǳǷǸǶǹǲǫǳǸ Ǩ ǵǶǴǼǫǷǷǫ 

ǭǦǲǫǿǫǳǮȅ. 

ǕǴǪǪǫǶǬǮǨǦǸȂ ǶǫǴǱǴǩǮȄ 3-6 Ǵǧ/ǲǮǳ ǪǴǧǦǨǱǫǳǮǫǲ ǪǮǭǫǱȅ ǮǱǮ ǩǱǮǳȁ VG-69. 

ǓǦǧǱȄǪǦǸȂ ǭǦ ǷǴǷǸǴȅǳǮǫǲ ǷǸǨǴǱǦ ǷǰǨǦǬǮǳȁ, ǵǱǴǸǳǴǷǸȂȄ Ǯ ǶǫǴǱǴǩǮǫǯ ǧǹǶǴǨǴǩǴ 

ǶǦǷǸǨǴǶǦ ǪǱȅ ǴǧǫǷǵǫǽǫǳǮȅ ǹǷǸǴǯǽǮǨǴǷǸǮ Ǯ ǴǽǮǷǸǰǮ ǷǸǨǴǱǦ, ǷǨǫǷǸǮ ǰ ǲǮǳǮǲǹǲǹ 

ǨǫǶǴȅǸǳǴǷǸȂ ǵǴǩǱǴǿǫǳǮǯ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ Ǯ ǵǶǮǱǮǵǦǳǮȅ ǧǹǶǮǱȂǳǴǩǴ 

ǮǳǷǸǶǹǲǫǳǸǦ. ǗǴǧǱȄǪǦǸȂ ǵǱǴǸǳǴǷǸȂ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ Ǯ ǹǸȅǬǫǱȅǸȂ, ǰǴǩǪǦ ȃǸǴ 

ǳǫǴǧǻǴǪǮǲǴ. ǐǴǳǸǶǴǱǮǶǴǨǦǸȂ ǨǴǪǴǴǸǪǦǽǹ Ǯ ǩǱǮǳǮǷǸǹȄ ǰǴǶǰǹ ǪǴǧǦǨǱǫǳǮǫǲ 

Versatrol.  

ǗǴǴǸǨǫǸǷǸǨǹȄǿǫǫ ǴǽǮǷǸǳǴǫ ǴǧǴǶǹǪǴǨǦǳǮǫ ǧǹǪǫǸ ǷǵǴǷǴǧǷǸǨǴǨǦǸȂ 

ǵǴǪǪǫǶǬǦǳǮȄ ǸǶǫǧǹǫǲȁǻ ǵǦǶǦǲǫǸǶǴǨ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ. ǘǨǫǶǪǦȅ ǺǦǭǦ ǳǫ 

ǪǴǱǬǳǦ ǵǶǫǨȁǾǦǸȂ 5-6%. ǊǱȅ ȃǸǴǩǴ ǳǫǴǧǻǴǪǮǲǴ ǴǵǸǮǲǮǭǮǶǴǨǦǸȂ ǮǷǵǴǱȂǭǴǨǦǳǮǫ 

ǴǽǮǷǸǳǴǩǴ ǴǧǴǶǹǪǴǨǦǳǮȅ. ǓǫǴǧǻǴǪǮǲǴ ǭǦǲǫǶȅǸȂ ǵǱǴǸǳǴǷǸȂ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǳǦ 

ǨȁǻǴǪǫ ǼǫǳǸǶǮǺǹǩǮ Ǯ ǮǱǴǴǸǪǫǱǮǸǫǱȅ Ǯ ǨǰǱȄǽǦǸȂ ǭǦǲǫǶ Ǩ ǫǬǫǪǳǫǨǳȁǯ ǴǸǽǫǸ. 

ǍǳǦǽǫǳǮǫ ǷǸǦǸǮǽǫǷǰǴǩǴ ǳǦǵǶȅǬǫǳǮȅ ǷǪǨǮǩǦ ǸǦǰǬǫ ǪǴǱǬǳȁ ǷǴǴǸǨǫǸǷǸǨǴǨǦǸȂ ǰ 

ǵǶǴǫǰǸǹ, ǽǸǴǧȁ ǳǫ ǪǴǵǹǷǸǮǸȂ ȃǺǺǫǰǸǦ ǷǨǦǧǮǶǴǨǦǳǮȅ Ǯ ǵǴǶǾǳǫǨǦǳǮȅ ǳǦ ǵǱǦǷǸ. 

ǕǶǮǩǴǸǴǨǱǫǳǳȁǯ ǴǧȀǫǲ, ǵǴǸǫǶȅǳǳȁǯ ǴǧȀǫǲ ǵǶǮ ǴǽǮǷǸǰǫ Ǯ ǵǴǸǫǶȅǳǳȁǯ ǴǧȀǫǲ Ǩ 

ǷǰǨǦǬǮǳǫ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǪǴǱǬǫǳ ǴǸǶǦǬǦǸȂǷȅ Ǩ ǫǬǫǪǳǫǨǳǴǲ ǴǸǽǫǸǫ.    

 ǗǺǱǵǩǵǫǸǹǩǵ Ƕǵ ȄǱǸǶǲǺǧǹǧǽǯǯ ǵǨǵǷǺǫǵǩǧǴǯȆ. ǈǮǧǶǴǷǮǸǴ çǒǴǳǩǹǭè 

ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ ǰǴǳǷǸǶǹǰǼǮȄ ǴǸǰǶȁǸǴǩǴ ǸǮǵǦ Ƿ ǴǪǳǮǲ ǹǶǴǨǳǫǲ Ǯ ǽǫǸȁǶȂǲȅ 

ǷǫǸǰǦǲǮ, ǴǧǫǷǵǫǽǮǨǦȄǿǮǻ ǴǧǿǹȄ ǵǴǱǫǭǳǹȄ ǵǱǴǿǦǪȂ 2,32 ǲ2. ǊǦǳǳǴǫ ǨǮǧǶǴǷǮǸǴ 

ȃǺǺǫǰǸǮǨǳǴ ǶǦǧǴǸǦǫǸ Ƿ ǷǫǸǰǦǲǮ (ǰǨǦǪǶǦǸǳǦȅ ȅǽǫǯǰǦ) ǪǴ 325 ǲǫǾ ǵǴ 

ǰǱǦǷǷǮǺǮǰǦǼǮǮ ǆǓǎ. ǗǫǸǰǮ ǲǴǩǹǸ ǵǶǴǮǭǨǴǪǮǸȂǷȅ, ǰǦǰ ǵǶǫǪǨǦǶǮǸǫǱȂǳǴ ǳǦǸȅǳǹǸȁǫ 

ǳǦ ǶǦǲǹ, ǸǦǰ Ǯ Ƿ ǷǫǸǰǦǲǮ ǳǦǸȅǬǳȁǲǮ ǳǦ ǶǦǲǫ ǨǮǧǶǴǷǮǸǦ. ǙǩǴǱ ǳǦǰǱǴǳǦ 

ǨǮǧǶǴǶǦǲȁ ǲǴǬǫǸ ǶǫǩǹǱǮǶǴǨǦǸȂǷȅ ǧǫǭ ǴǷǸǦǳǴǨǰǮ ǨǮǧǶǴǷǮǸǦ Ǩ ǵǶǫǪǫǱǦǻ ǴǸ -4 ǪǴ 

+4 ǩǶǦǪǹǷǴǨ Ƿ ǵǴǲǴǿȂȄ ǩǮǪǶǦǨǱǮǽǫǷǰǮǻ ǪǴǲǰǶǦǸǴǨ. 

ǊǦǳǳǴǫ ǨǮǧǶǴǷǮǸǴ ǭǦ ǷǽǫǸ ǷǪǨǴǫǳǳǴǩǴ ǪǫǯǷǸǨǮȅ ð ǱǮǳǫǯǳǴǩǴ Ǯ 

ǷǧǦǱǦǳǷǮǶǴǨǦǳǳǴǩǴ ȃǱǱǮǵǸǮǽǫǷǰǴǩǴ ǪǨǮǬǫǳǮȅ ǵǶǫǨǴǷǻǴǪǮǸ ǨǷǫ ǷǹǿǫǷǸǨǹȄǿǮǫ ǳǦ 

ǷǫǩǴǪǳȅǾǳǮǯ ǪǫǳȂ ǲǴǪǫǱǮ ǨǮǧǶǴǷǮǸ.   

ǓǮ Ǩ ǰǴǫǲ ǷǱǹǽǦǫ ǳǫ ǵǫǶǫǵǹǷǰǦǸȂ ǧǹǶǴǨǴǯ ǶǦǷǸǨǴǶ Ǩ ǴǧǻǴǪ ǨǮǧǶǴǷǮǸ ǭǦ 

ǮǷǰǱȄǽǫǳǮǫǲ Ǹǫǻ ǷǱǹǽǦǫǨ, ǰǴǩǪǦ ǮǳǷǸǶǹǰǼǮǮ ǵǴǱǹǽǫǳȁ ǴǸ ǩǱǦǨǳǴǩǴ ǮǳǬǫǳǫǶǦ 

ǵǶǴǫǰǸǦ. ǋǷǱǮ ǷǮǸǹǦǼǮȅ ǵǴǭǨǴǱȅǫǸ, ǮǷǵǴǱȂǭǴǨǦǸȂ ǷǦǲȁǫ ǲǫǱǰǮǫ ǷǫǸǰǮ. 

ǶǫǩǹǱǮǶǹǯǸǫ ǵǴǸǴǰ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ ǳǦ ǨǮǧǶǴǷǮǸǦǻ ǪǱȅ ǴǧǫǷǵǫǽǫǳǮȅ 

ǴǵǸǮǲǦǱȂǳǴǯ ǷǰǴǶǴǷǸǮ ǵǴǸǴǰǦ ǳǦ ǰǦǬǪǴǲ ǨǮǧǶǴǷǮǸǫ. 
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ǔǧǫǷǵǫǽǮǸȂ ǵǴǷǸǴȅǳǳȁǯ ǰǴǳǸǶǴǱȂ ǳǦǪ ǶǦǧǴǸǴǯ ǨǮǧǶǴǷǮǸ Ǯ ǷǫǸǴǰ. ǋǷǱǮ ǷǫǸǰǮ 

ǵǴǨǶǫǬǪǫǳȁ Ǯ ǳǦ ǳǮǻ ǮǲǫȄǸǷȅ ǧǴǱȂǾǮǫ ǴǸǨǫǶǷǸǮȅ, ǰǴǸǴǶȁǫ ǳǫǨǴǭǲǴǬǳǴ 

ǴǸǶǫǲǴǳǸǮǶǴǨǦǸȂ Ǯǻ ǳǫǴǧǻǴǪǮǲǴ ǳǫǲǫǪǱǫǳǳǴ ǷǲǫǳǮǸȂ. ǗǫǸǰǮ Ƿ ǲǫǱǰǮǲǮ 

ǴǸǨǫǶǷǸǮȅǲǮ ǮǭǳǦǾǮǨǦȄǸǷȅ ǧȁǷǸǶǫǫ, ǽǫǲ ǷǫǸǰǮ Ƿ ǰǶǹǵǳȁǲǮ ǴǸǨǫǶǷǸǮȅǲǮ. ǊǱȅ 

ǸǴǩǴ ǽǸǴǧȁ ǮǭǧǫǬǦǸȂ ǪǱǮǸǫǱȂǳǴǯ ȃǰǷǵǱǹǦǸǦǼǮǮ ǵǴǨǶǫǬǪǫǳǳȁǻ ǷǫǸǴǰ ǳǫǴǧǻǴǪǮǲǴ 

ǵǴǷǸǴȅǳǳǴ ǵǶǴǨǫǶȅǸȂ ǷǫǸǰǮ ǳǦ ǳǦǱǮǽǮǫ ǴǸǨǫǶǷǸǮǯ ǨǴ ǨǶǫǲȅ ǳǦǶǦǿǮǨǦǳǮȅ 

ǮǳǷǸǶǹǲǫǳǸǦ. ǈ ǴǧȅǭǦǳǳǴǷǸȂ ǮǳǬǫǳǫǶǦ ǵǴ ǧǹǶǴǨȁǲ ǶǦǷǸǨǴǶǦǲ ǸǦǰǬǫ ǨǻǴǪǮǸ 

ǵǶǦǨǮǱȂǳȁǯ ǵǴǪǧǴǶ ǷǫǸǴǰ. ǕǴǪǴǧǶǦǸȂ ǷǫǸǰǹ Ǯ ǹǷǸǦǳǴǨǮǸȂ ǹǩǴǱ ǸǦǰ, ǽǸǴǧȁ 

ǴǧǫǷǵǫǽǮǸȂ ǵǴǰǶȁǸǮǫ ǵǱǴǿǦǪǮ ǨǮǧǶǴǷǮǸǦ ǧǹǶǴǨȁǲ ǶǦǷǸǨǴǶǴǲ ǳǦ 75%. ǈȁǰǱȄǽǦǸȂ 

ǨǮǧǶǴǷǮǸǴ ǨǴ ǨǶǫǲȅ ǷǵǹǷǰǴǵǴǪȀǫǲǳȁǻ ǴǵǫǶǦǼǮȅǻ ǪǱȅ ǹǨǫǱǮǽǫǳǮȅ ǷǶǴǰǦ 

ȃǰǷǵǱǹǦǸǦǼǮǮ ǷǫǸǴǰ Ǯ ǨǮǧǶǴǷǮǸǦ, ǵǴǷǸǦǨǮǨ Ǩ ǮǭǨǫǷǸǳǴǷǸȂ ǧǹǶǮǱȂǿǮǰǦ Ǯ 

ǩǦǭǴǰǦǶǴǸǦǬǳǮǰǴǨ [13]. ǋǷǱǮ ǷǫǸǰǦ ǭǦǧǮǨǦǫǸǷȅ, ǵǴǵǶǴǧǴǨǦǸȂ ǹǷǸǦǳǴǨǮǸȂ ǷǫǸǰǮ Ƿ 

ǲǫǱǰǮǲǮ ǴǸǨǫǶǷǸǮȅǲǮ. ǋǷǱǮ Ǯ ȃǸǴ ǳǫ ǵǴǲǴǩǦǫǸ ǹǷǸǦǳǴǨǮǸȂ ǷǫǸǰǮ Ƿ ǰǶǹǵǳȁǲǮ 

ǴǸǨǫǶǷǸǮȅǲǮ. ǕǴǷǸǴȅǳǳǴ ǮǲǫǸȂ Ǩ ǳǦǱǮǽǮǮ ǷǫǸǰǮ ǨǷǫǻ ǶǦǭǲǫǶǴǨ ǳǦ ǧǹǶǴǨǴǯ. 

ǓǦǮǱǹǽǾǮǯ ǷǮǱǮǰǴǳ ǪǱȅ ǶǫǲǴǳǸǦ ǷǫǸǴǰ ǵǶǴǮǭǨǴǪǮǸǷȅ ǰǴǲǵǦǳǮǫǯ Devcon. ǘǦǰǮǫ 

ǷǮǱǮǰǴǳǴǨȁǫ ǭǦǲǦǭǰǮ ǲǴǩǹǸ ǧȁǸȂ ǮǷǵǴǱȂǭǴǨǦǳȁ ǪǱȅ ǶǫǲǴǳǸǦ ǷǫǸǴǰ, ǳǴ ǴǳǮ ǳǫ 

ǩǦǶǦǳǸǮǶǹȄǸ ǪǴǱǩǴǯ ȃǰǷǵǱǹǦǸǦǼǮǮ. ǓǫǰǴǸǴǶȁǫ ǷǫǸǰǮ ǳǫ ǲǴǩǹǸ ǧȁǸȂ 

ǴǸǶǫǲǴǳǸǮǶǴǨǦǳȁ Ǯ ǸǶǫǧǹȄǸ ǷǵǫǼǮǦǱȂǳȁǫ ǵǶǴǧǰǮ. ǋǷǱǮ ǧǴǱǫǫ 10% ǵǴǰǶȁǸǴ 

ǷǮǱǮǰǴǳǴǲ, ǷǲǫǳǮǸȂ ǷǫǸǰǹ. ǙǧǫǪǮǸǫǷȂ Ǩ ǸǴǲ, ǽǸǴ ǵǶǮ ǴǷǲǴǸǶǫ ǨǮǧǶǴǷǮǸ, ǽǸǴ ǨǷǫ 

ǷǫǸǰǮ ǳǦǸȅǳǹǸȁ Ǯ ǹǷǸǦǳǴǨǱǫǳȁ ǵǶǦǨǮǱȂǳǴ. ǓǫǴǧǻǴǪǮǲǴ ǨǫǷǸǮ ǹǽǫǸ ǸǮǵǴǨ Ǯ ǽǦǷȁ 

ǶǦǧǴǸȁ ǷǫǸǴǰ. ǎǷǵǴǱȂǭǴǨǦǸȂ ǵǮǷǸǴǱǫǸ ǨȁǷǴǰǴǩǴ ǪǦǨǱǫǳǮȅ ǪǱȅ ǵǶǴǲȁǨǰǮ Ǯ 

ǴǽǮǷǸǰǮ ǨȁǧǶǴǷǮǸ.  

ǇǹǶǴǨȁǫ ǶǦǷǸǨǴǶȁ ǳǦ ǹǩǱǫǨǴǪǴǶǴǪǳǴǯ ǴǷǳǴǨǫ ǵǶǫǪǷǸǦǨǱȅȄǸ ǷǴǧǴǯ ǳǫǷǰǴǱȂǰǴ 

ǷǱǴǬǳȁǻ ǦǷǵǫǰǸǴǨ ǵǶǮ ǰǴǳǸǶǴǱǫ ǷǴǪǫǶǬǦǳǮǫ ǸǨǫǶǪǴǯ ǺǦǭȁ. ǈȁǷǴǰǦȅ ǷǸǴǮǲǴǷǸȂ 

ǧǹǶǴǨȁǻ ǶǦǷǸǨǴǶǴǨ Ǯ ǨȁǷǴǰǦȅ ǷǸǫǵǫǳȂ ǭǦǩǶȅǭǳǫǳǮȅ ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪȁ. ǊǶǹǩǦȅ 

ǸǶǹǪǳǴǷǸȂ ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǸǴǲ, ǽǸǴ ǳǫǴǧǻǴǪǮǲǴ ǵǴǷǸǴȅǳǳǴ ǶǦǧǴǸǦǸȂ Ƿ ǼǫǳǸǶǮǺǹǩǴǯ 

Ǩ ǶǫǬǮǲǫ çǶǫǩǫǳǫǶǦǼǮǮ ǧǦǶǮǸǦè, ǵǶǴǲȁǾǱǫǳǳȁǫ ǴǸǻǴǪȁ ǳǫ ǵǴǪǱǫǬǦǸ ǨȁǧǶǴǷǹ 

ǵǴ ǵǶǮǽǮǳǫ Ǯǻ ǨȁǷǴǰǴǯ ǷǸǴǮǲǴǷǸǮ Ǯ ǷǸǫǵǫǳǮ ǭǦǩǶȅǭǳǫǳǮǫ ǴǰǶǹǬǦȄǿǫǯ ǷǶǫǪȁ. 

ǋǪǮǳǷǸǨǫǳǳȁǲ ǳǦǮǧǴǱǫǫ ȃǺǺǫǰǸǮǨǳȁǲ Ǯ ȃǰǴǳǴǲǳȁǲ ǷǵǴǷǴǧǴǲ ǵǴ ǹǪǦǱǫǳǮȄ 

ǸǨǫǶǪǴǯ ǺǦǭȁ Ǩ ǪǴǷǸǦǸǴǽǳǴ ǰǶǹǵǳȁǻ ǴǧȀǫǲǦǻ ǴǪǳǴǨǶǫǲǫǳǳǴ, Ǹǫǲ ǷǦǲȁǲ, ǷǳǮǬǦȅ 

ǰǴǱǮǽǫǷǸǨǴ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǻ ǴǸǻǴǪǴǨ, ȅǨǱȅǫǸǷȅ ǲǫǸǴǪ ǼǮǰǱǮǽǳǴǯ ǵǴǴǽǫǶǫǪǳǴǯ 

ǶǦǧǴǸȁ Ƿ ǪǨǹǲȅ ǼǫǳǸǶǮǺǹǩǦǲǮ. çǒǴǳǩǹǭè ǹǱǹǽǾǦǫǸ ǹǪǦǱǫǳǮǫ ǸǨǫǶǪȁǻ ǽǦǷǸǮǼ, 

ǹǨǫǱǮǽǮǨǦǫǸ ǨǴǭǨǶǦǸ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ Ǯ ǴǧǱǫǩǽǦǫǸ ǱǹǽǾǹȄ ǵǶǴǮǭǨǴǪǮǸǫǱȂǳǴǷǸȂ 

ǵǴ ǷǶǦǨǳǫǳǮȄ Ƿ ǪǶǹǩǮǲǮ ǮǪǫǳǸǮǽǳȁǲǮ ǵǴ ǶǦǭǲǫǶǦǲ ǲǴǪǫǱȅǲǮ. 

ǈǮǧǶǴǷǮǸǦ ǪǨǴǯǳǴǩǴ ǪǫǯǷǸǨǮȅ çǒǴǳǩǹǭè ǴǷǴǧǫǳǳǴ ȃǺǺǫǰǸǮǨǳȁ Ǩ ǵǶǴǼǫǷǷǫ 

ǧǹǶǫǳǮȅ ǨǫǶǻǳǮǻ ǮǳǸǫǶǨǦǱǴǨ, ǩǪǫ ǴǬǮǪǦǫǸǷȅ ǶǦǭǧǹǶǮǨǦǳǮǫ ǸȅǬǫǱǴǯ Ǯ ǴǧȀǫǲǳǴǯ 

ǸǨǫǶǪǴǯ ǺǦǭȁ. ǈ ȃǸǮǻ ǮǳǸǫǶǨǦǱǦǻ ǨǮǧǶǴǷǮǸǴ ǪǴǱǬǳǴ ǧȁǸȂ ǷǵǴǷǴǧǳǴ, ǷǴǭǪǦǨǦǸȂ 

ǨȁǷǴǰǹȄ ǷǮǱǹ ǪǱȅ ȃǺǺǫǰǸǮǨǳǴǩǴ ǹǪǦǱǫǳǮȅ ǾǱǦǲǦ Ƿ ǵǴǨǫǶǻǳǴǷǸǮ ǨǮǧǶǴǷǮǸǦ. 

ǈȁǷǴǰǦȅ ǵǶǴǵǹǷǰǳǦȅ ǷǵǴǷǴǧǳǴǷǸȂ ǨǮǧǶǴǷǮǸǦ çǒǴǳǩǹǭè ǷǵǴǷǴǧǳǦ ǵǶǴǵǹǷǰǦǸȂ ǾǱǦǲ 

ǵǶǮ ǨȁǷǴǰǴǯ ǵǶǴǻǴǪǰǫ, ǹǲǫǳȂǾǦȅ ǨǶǫǲȅ ǧǹǶǫǳǮȅ. ǗǧǦǱǦǳǷǮǶǴǨǦǳǳǴǫ 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

52 

ȃǱǱǮǵǸǮǽǫǷǰǴǫ ǪǨǮǬǫǳǮǫ ǨǮǧǶǴǷǮǸǦ ǵǴǭǨǴǱȅǫǸ ǨǴǭǨǶǦǿǦǸȂ ǧǴǱȂǾǴǯ ǴǧȀǫǲ 

ǪǶǦǩǴǼǫǳǳǴǩǴ ǧǹǶǴǨǴǩǴ ǶǦǷǸǨǴǶǦ, ǹǪǦǱȅǸȂ ǧǴǱǫǫ ǨȁǷǹǾǫǳǳȁǯ ǾǱǦǲ Ǯ 

ǹǨǫǱǮǽǮǨǦǸȂ ǷǶǴǰ ǷǱǹǬǧȁ ǷǫǸǴǰ. ǈǷǫ ǳǫǴǧǻǴǪǮǲȁǫ ǵǴǨǫǶǻǳǴǷǸǮ ǨǮǧǶǴǷǮǸǦ 

ǵǴǪǨǫǶǩǦȄǸǷȅ ǵǫǷǰǴǷǸǶǹǯǳǴǯ ǴǧǶǦǧǴǸǰǫ ǪǴ ǵǴǧǫǱǫǳǮȅ ǲǫǸǦǱǱǦ Ǯ ǵǴǰǶȁǨǦȄǸǷȅ 

ǴǶǩǦǳǮǽǫǷǰǴǯ ǼǮǳǰǴǨǴǯ ǩǶǹǳǸǴǨǰǴǯ, ǭǦǸǫǲ ǳǦǳǴǷǮǸǷȅ ǵǶǴǲǫǬǹǸǴǽǳȁǯ ǷǱǴǯ ǳǦ 

ǴǷǳǴǨǫ ȃǵǴǰǷǮǵǴǱǮǦǲǮǪǳǴǯ ǷǲǴǱȁ, ǵǴǷǱǫ ǳǦǳǴǷǮǸǷȅ ǨǫǶǻǳǮǯ (ǵǴǷǱǫǪǳǮǯ) ǷǱǴǯ 

ǨȁǷǴǰǴǵǶǴǽǳǴǯ ǦǱǰǮǪǳǴǯ ȃǲǦǱǮ.    

ǗǵǫǼǮǺǮǰǦǼǮȅ ǨǮǧǶǴǷǮǸǦ çǒǴǳǩǹǭè ǵǶǮǨǫǪǫǳǦ Ǩ ǸǦǧǱǮǼǫ 5. 

 

     ǘǦǧǱǮǼǦ 5.  

ǗǵǫǼǮǺǮǰǦǼǮȅ ǨǮǧǶǴǷǮǸǦ çǒǴǳǩǹǭè 

ǊǨǮǩǦǸǫǱǮ ǊǨǦ, ǲǴǿǳǴǷǸȂ 2 Ǳ.Ƿ., 380 ǨǴǱȂǸ, 50/60 ǉǼ, 3 ǺǦǭȁ (ǵǴ ǨȁǧǴǶǹ), 

1500 Ǵǧ/ǲǮǳ., ǨǭǶȁǨǴǧǫǭǴǵǦǷǳǴǫ ǮǷǵǴǱǳǫǳǮǫ  

ǊǱǮǳǦ 2413 ǲǲ 

ǞǮǶǮǳǦ 1651 ǲǲ 

ǈȁǷǴǸǦ 1245 ǲǲ 

ǈǫǷ 1814 ǰǩ 

 

ǕǴ ǵǴǱǹǽǫǳǮȄ ǾǱǦǲǦ, ǧǹǶǴǨǴǯ ǶǦǷǸǨǴǶ ǵǫǶǫǰǦǽǮǨǦǫǸǷȅ Ǯǭ ǪǫǯǷǸǨǹȄǿǫǯ 

ǹǷǸǦǳǴǨǰǮ Ǩ ǼǫǳǸǶǮǺǹǩǹ ǳǦ ǲǦǱȁǻ ǴǧǴǶǴǸǦǻ, ǶǦǧǴǸǦȄǿǹȄ Ǩ ǶǫǬǮǲǫ 

çǶǫǩǫǳǫǶǦǼǮǮ ǧǦǶǮǸǦè. ǘǨǫǶǪǦȅ ǺǦǭǦ ǴǸǩǶǹǬǦǫǸǷȅ Ǩ ǷǸǶǹǯǳǹȄ ǨǴǶǴǳǰǹ 

ǮǭǨǱǫǽǫǳǮȅ ǧǦǶǮǸǦ, ǰǴǸǴǶǦȅ ǴǧǫǷǵǫǽǮǨǦǫǸ ǴǵǸǮǲǦǱȂǳǹȄ ǦǸǲǴǷǺǫǶǹ, ǮǷǰǱȄǽǦȅ 

ǴǷǫǪǦǳǮȅ ǧǦǶǮǸǦ. ǊǶǹǩǮǲ ǵǶǫǮǲǹǿǫǷǸǨǴǲ ǸǦǰǴǯ ǹǷǸǦǳǴǨǰǮ ȅǨǱȅǫǸǷȅ ǸǴ, ǽǸǴ 

ǼǫǳǸǶǮǺǹǩǮ ǲǴǩǹǸ ǧȁǸȂ ǹǷǸǦǳǴǨǱǫǳȁ ǸǦǲ, ǩǪǫ ǵǴǭǨǴǱȅǫǸ ǵǴǱǴǬǫǳǮǫ ǧǹǶǴǨǴǯ, Ǯ 

ǽǸǴ ǱǹǽǾǫ, ǽǫǲ ǹǷǸǦǳǴǨǰǦ ǳǦǪ ǵǶǮǫǲǳȁǫ ǫǲǰǴǷǸǮ ǧǦǶǮǸǦ, ǩǪǫ ǵǴǷǱǫǪǳǫǫ 

ǵǶǮǲǫǳǮǲǴ ǵǶǮ ǴǧȁǽǳǴǯ ǵǶǴǼǫǪǹǶǫ. ǌǮǪǰǦȅ ǺǦǭǦ Ƿ ǵǫǶǨǴǯ ǼǫǳǸǶǮǺǹǩǮ, Ƿ 

ǷǴǪǫǶǬǦǳǮǫǲ ǳǫǬǫǱǦǸǫǱȂǳǴǯ ǸǨǫǶǪǴǯ ǺǦǭȁ, ǵǴǵǦǪǦǫǸ Ǩ ǵǶǮǫǲǳǹȄ ǫǲǰǴǷǸȂ, ǩǪǫ 

Ƿ ǵǴǲǴǿȂȄ ǳǦǷǴǷǦ ǵǴǪǦǫǸǷȅ ǨǴ ǨǸǴǶǹȄ ǨȁǷǴǰǴǷǰǴǶǴǷǸǳǹȄ ǼǫǳǸǶǮǺǹǩǹ, 

ǴǸǪǫǱȅȄǿǦȅ ǽǦǷǸǮǼȁ, ǶǦǭǲǫǶǴǲ ǪǴ 3-5 ǲǮǰǶǴǳ [14]. ǘǨǫǶǪǦȅ ǺǦǭǦ ǹǪǦǱǫǳǳǦȅ 

ǨȁǷǴǰǴǷǰǴǶǴǷǸǳǴǯ ǼǫǳǸǶǮǺǹǩǴǯ ǮǪǫǸ ǳǦ ǨȁǧǶǴǷ, Ǧ ǴǽǮǿǫǳǳǦȅ, ǬǮǪǰǦȅ ǺǦǭǦ 

ǳǦǵǶǦǨǱȅǫǸǷȅ ǴǧǶǦǸǳǴ Ǩ ǵǶǮǫǲǳǹȄ ǫǲǰǴǷǸȂ, ǴǸǰǹǪǦ Ǩ ǷǨǴȄ ǴǽǫǶǫǪȂ ǭǦǰǦǽǮǨǦǫǸǷȅ 

Ǩ ǦǰǸǮǨǳǹȄ ǷǮǷǸǫǲǹ, ǨǲǫǷǸǫ Ƿ ǮǭǨǱǫǽǫǳǳȁǲ, ǳǮǭǰǴǷǰǴǶǴǷǸǳǴǯ ǼǫǳǸǶǮǺǹǩǴǯ, 

ǧǦǶǮǸǴǲ. ǘǦǰǬǫ, ǴǽǮǿǫǳǳǦȅ ǬǮǪǰǦȅ ǺǦǭǦ ǲǴǬǫǸ ǧȁǸȂ ǮǷǵǴǱȂǭǴǨǦǳǦ ǰǦǰ ǷǶǫǪǷǸǨǴ 

ǶǦǭǬǮǬǫǳǮȅ, ǵǶǮ ǳǫǵǶǫǪǨǮǪǫǳǳȁǻ ǵǴǨȁǾǫǳǮȅǻ ǵǱǴǸǳǴǷǸǮ ǶǦǷǸǨǴǶǦ, ǸǦǰǮǲ 

ǴǧǶǦǭǴǲ, ǵǴǨȁǾǦȅ ǨǴǭǲǴǬǳǴǷǸǮ ǶǦǧǴǸȁ ǵǫǶǨǴǯ, ǳǮǭǰǴǷǰǴǶǴǷǸǳǴǯ ǼǫǳǸǶǮǺǹǩǮ. 

ǕǶǮ ǵǶǴǨǫǪǫǳǮǮ ǶǦǧǴǸ Ƿ ǳǫǹǸȅǬǫǱȆǳǳǴǯ ǬǮǪǰǴǷǸȂȄ Ǯ ǪǱȅ ǹǱǹǽǾǫǳǮȅ ǵǶǴǼǫǷǷǦ 

ǴǽǮǷǸǰǮ, ǼǫǳǸǶǮǺǹǩǮ ǲǴǩǹǸ ǧȁǸȂ ǹǷǸǦǳǴǨǱǫǳȁ ǵǦǶǦǱǱǫǱȂǳǴ ǪǶǹǩ ǪǶǹǩǹ. 

ǎǷǵǴǱȂǭǴǨǦǳǮǫ ǼǫǳǸǶǮǺǹǩ ǮǲǫǫǸ ǷǱǫǪǹȄǿǮǻ ǵǶǫǮǲǹǿǫǷǸǨǦ:  

- ǵǴǳǮǬǦǫǸ ǨȁǧǶǴǷȁ ǴǸǻǴǪǴǨ Ǩ ǴǰǶǹǬǦȄǿǹȄ ǷǶǫǪǹ;  

- ǹǨǫǱǮǽǮǨǦǫǸ ǰǴǲǲǫǶǽǫǷǰǮǯ ǵǴǰǦǭǦǸǫǱȂ ǨǴǷǷǸǦǳǴǨǱǫǳǮȅ ǶǦǷǸǨǴǶǦ;  
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Abstract:  
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ǮǭǲǫǶǫǳǮȅǲǮ ǵǴǳǮǲǦǫǸǷȅ ǵǶǴǼǫǷǷ ǳǦǻǴǬǪǫǳǮȅ ǭǳǦǽǫǳǮȅ ǺǮǭǮǽǫǷǰǴǯ ǨǫǱǮǽǮǳȁ 

ǴǵȁǸǳȁǲ ǵǹǸǫǲ Ƿ ǵǴǲǴǿȂȄ ǷǵǫǼǮǦǱȂǳȁǻ ǸǫǻǳǮǽǫǷǰǮǻ ǷǶǫǪǷǸǨ. 

ǆǵǶǮǴǶǳǦȅ ǵǦǶǦǲǫǸǶǮǽǫǷǰǦȅ ǳǫǴǵǶǫǪǫǱǫǳǳǴǷǸȂ ǵǶǮǨǴǪǮǸ ǰ 

ǼǫǱǫǷǴǴǧǶǦǭǳǴǷǸǮ ǵǶǮǲǫǳǫǳǮȅ ǦǪǦǵǸǮǨǳǴǩǴ ǵǴǪǻǴǪǦ ǰ ǶǫǾǫǳǮȄ ǭǦǪǦǽ 

ǴǼǫǳǮǨǦǳǮȅ ǷǴǷǸǴȅǳǮǯ Ǯ ǮǪǫǳǸǮǺǮǰǦǼǮǮ ǵǦǶǦǲǫǸǶǴǨ ǪǮǳǦǲǮǽǫǷǰǮǻ ǷǮǷǸǫǲ. ǕǴǪ 

ǦǪǦǵǸǮǨǳȁǲǮ ǲǫǸǴǪǦǲǮ Ǯ (ǮǱǮ) ǦǱǩǴǶǮǸǲǦǲǮ ǺǮǱȂǸǶǦǼǮǮ ǮǱǮ ǴǼǫǳǮǨǦǳǮȅ Ǩ 

ǪǦǱȂǳǫǯǾǫǲ ǵǴǳǮǲǦǳǮǮ ǸǦǰǮǫ, ǵǶǮ ǺǹǳǰǼǮǴǳǮǶǴǨǦǳǮǮ ǰǴǸǴǶȁǻ ǪǱȅ ǵǶǫǴǪǴǱǫǳǮȅ 

ǦǵǶǮǴǶǳǴǯ ǳǫǴǵǶǫǪǫǱǫǳǳǴǷǸǮ ǮǷǵǴǱȂǭǹǫǸǷȅ ǵǶǫǪǨǦǶǮǸǫǱȂǳǴǫ ǴǧǹǽǫǳǮǫ. ǜǫǱȂȄ 

ǴǧǹǽǫǳǮȅ ȅǨǱȅǫǸǷȅ ǺǴǶǲǮǶǴǨǦǳǮǫ ǳǦ ǴǷǳǴǨǫ ǮǭǲǫǶȅǫǲǴǯ ǶǫǦǱǮǭǦǼǮǮ ǷǱǹǽǦǯǳǴǩǴ 

ǵǶǴǼǫǷǷǦ (ǨȁǧǴǶǰǮ) ǴǼǫǳǴǰ ǳǫǮǭǨǫǷǸǳȁǻ ǵǦǶǦǲǫǸǶǴǨ ǶǦǷǵǶǫǪǫǱǫǳǮȅ (ǵǶǮ 

ǦǵǶǮǴǶǳǴǯ ǵǦǶǦǲǫǸǶǮǽǫǷǰǴǯ ǳǫǴǵǶǫǪǫǱǫǳǳǴǷǸǮ). ǣǸǮ ǴǼǫǳǰǮ ǮǷǵǴǱȂǭǹȄǸǷȅ ǭǦǸǫǲ 

ǨǲǫǷǸǴ ǳǫǮǭǨǫǷǸǳȁǻ ǨǫǶǴȅǸǳǴǷǸǳȁǻ ǻǦǶǦǰǸǫǶǮǷǸǮǰ [2]. 

ǕǶǴǧǱǫǲǦ ǷǮǳǸǫǭǦ ǦǪǦǵǸǮǨǳȁǻ ǨǦǶǮǦǳǸǴǨ ǺǮǱȂǸǶǴǨ, Ǩ ǰǴǸǴǶȁǻ ǹǽǮǸȁǨǦǱǴǷȂ 

ǳǫǷǴǴǸǨǫǸǷǸǨǮǫ ǵǦǶǦǲǫǸǶǴǨ ǶǫǦǱȂǳǴǯ ǷǮǷǸǫǲȁ ǵǦǶǦǲǫǸǶǦǲ ǫǫ ǲǦǸǫǲǦǸǮǽǫǷǰǴǯ 

ǲǴǪǫǱǮ, ǳǫ ǳǴǨǦ Ǯ ǷǨȅǭǦǳǦ Ǩ ǧǴǱȂǾǫǯ ǷǸǫǵǫǳǮ Ƿ ǵǶǫǴǪǴǱǫǳǮǫǲ ǶǦǷǻǴǪǮǲǴǷǸǮ 

ǺǮǱȂǸǶǴǨ. ǒǴǬǳǴ ǨȁǪǫǱǮǸȂ ǪǨǦ ǵǴǪǻǴǪǦ ǰ ǶǫǾǫǳǮȄ ȃǸǴǯ ǵǶǴǧǱǫǲȁ. ǕǫǶǨȁǯ 

ǴǷǳǴǨǦǳ ǳǦ ǷǮǳǸǫǭǫ ǺǮǱȂǸǶǴǨ, Ǩ ǰǴǸǴǶȁǻ ǴǷǹǿǫǷǸǨǱȅǫǸǷȅ ǳǦǷǸǶǴǯǰǦ ǵǦǶǦǲǫǸǶǴǨ 

ǦǪǦǵǸǮǨǳȁǻ ǺǮǱȂǸǶǴǨ ǵǶǮ ǮǷǵǴǱȂǭǴǨǦǳǮǮ ǴǼǫǳǴǰ ǳǫǮǭǨǫǷǸǳȁǻ ǮǱǮ 

ǮǭǲǫǳȅȄǿǮǻǷȅ ǵǦǶǦǲǫǸǶǴǨ [6]. ǈǸǴǶǴǯ ǵǴǪǻǴǪ ǧǦǭǮǶǹǫǸǷȅ ǳǦ ǷǨǴǯǷǸǨǦǻ 

çǴǧǳǴǨǱȅȄǿǫǩǴǷȅè ǵǶǴǼǫǷǷǦ [1]. 

ǈ ǶǦǲǰǦǻ ǨǸǴǶǴǩǴ ǵǴǪǻǴǪǦ ǶǦǷǷǲǦǸǶǮǨǦǫǸǷȅ ǷǮǳǸǫǭ ǦǪǦǵǸǮǨǳǴǩǴ ǨǦǶǮǦǳǸǦ 

ǺǮǱȂǸǶǦ, ǰǴǩǪǦ Ǩ ǪǮǳǦǲǮǽǫǷǰǴǯ ǷǮǷǸǫǲǫ Ǩ ǷǱǹǽǦǯǳȁǫ ǲǴǲǫǳǸȁ ǨǶǫǲǫǳǮ 

ǵǴȅǨǱȅȄǸǷȅ ǨǴǭǲǹǿǫǳǮȅ Ƿ ǳǫ ǵǴǱǳǴǷǸȂȄ ǮǭǨǫǷǸǳȁǲǮ ǻǦǶǦǰǸǫǶǮǷǸǮǰǦǲǮ. ǕǶǮ 

ǴǧǴǷǳǴǨǦǳǮǮ ǲǫǸǴǪǦ ǺǮǱȂǸǶǦǼǮǮ ǪǱȅ ǶǦǷǷǲǦǸǶǮǨǦǫǲȁǻ ǹǷǱǴǨǮǯ 

ǳǫǴǵǶǫǪǫǱǫǳǳǴǷǸǮ ǹǽǸǫǳǴ ǷǱǫǪǹȄǿǫǫ: 

- ǵǴǷǰǴǱȂǰǹ ǶǫǽȂ ǮǪǫǸ Ǵǧ ǮǪǫǳǸǮǺǮǰǦǼǮǮ ǵǦǶǦǲǫǸǶǴǨ Ǯ ǴǼǫǳǮǨǦǳǮǮ 

ǷǴǷǸǴȅǳǮǯ ǪǮǳǦǲǮǽǫǷǰǮǻ ǷǮǷǸǫǲ Ǯǭ ǭǦǾǹǲǱǫǳǳȁǻ ǶǫǭǹǱȂǸǦǸǴǨ ǮǭǲǫǶǫǳǮǯ Ǩ 

ǹǷǱǴǨǮȅǻ ǷǴǷǸǴȅǳǮǯ, ǸǴ ǨȁǨǴǪ ǴǷǳǴǨǳȁǻ ǹǶǦǨǳǫǳǮǯ ǺǮǱȂǸǶǦǼǮǮ ǴǷǳǴǨȁǨǦǫǸǷȅ ǳǦ 

ǦǳǦǱǮǭǫ ǸǶǫǻǲǫǶǳǴǩǴ ǨǫǰǸǴǶǳǴǩǴ ǵǶǴǼǫǷǷǦ , ǨǰǱȄǽǦȄǿǫǩǴ 

ǨǫǰǸǴǶ ǮǭǲǫǶǫǳǮǯ , ǨǫǰǸǴǶ ǷǴǷǸǴȅǳǮǯ Ǯ ǨǫǰǸǴǶ ǺǴǶǲǮǶǹȄǿǫǩǴ ǾǹǲǦ 

;  
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- ǹǽǮǸȁǨǦȅ, ǽǸǴ ǶǫǭǹǱȂǸǦǸȁ ǮǭǲǫǶǫǳǮǯ ǺǮǰǷǮǶǹȄǸǷȅ Ǩ ǪǮǷǰǶǫǸǳȁǫ ǲǴǲǫǳǸȁ 

ǨǶǫǲǫǳǮ , (k=0,1,2,é,N), ǨȁǨǴǪ ǹǶǦǨǳǫǳǮǯ ǶǦǷǷǲǦǸǶǮǨǦǫǸǷȅ ǪǱȅ ǹǷǱǴǨǮǯ 

ǪǮǷǰǶǫǸǳǴǯ ǺǮǱȂǸǶǦǼǮǮ. 

ǕǴǷǱǫǪǳǫǫ ǪǴǵǹǷǰǦǫǸǷȅ, Ƿ ǴǪǳǴǯ ǷǸǴǶǴǳȁ, Ƿ ǼǫǱȂȄ ǧǴǱǫǫ ǰǴǲǵǦǰǸǳǴǩǴ ǮǭǱǴǬǫǳǮȅ 

ǲǦǸǫǶǮǦǱǦ, Ǧ Ƿ ǪǶǹǩǴǯ ð ǳǫ ǮǷǰǱȄǽǦǫǸ ǨǴǭǲǴǬǳǴǷǸǫǯ ǵǶǫǪǷǸǦǨǱǫǳǮȅ 

ǶǦǷǷǲǦǸǶǮǨǦǫǲȁǻ ǳǮǬǫ ǸǫǴǶǫǸǮǽǫǷǰǮǻ ǨȁǨǴǪǴǨ ǪǱȅ ǳǫǵǶǫǶȁǨǳǴǩǴ ǨǶǫǲǫǳǮ, ǽǸǴ 

ǲǴǬǫǸ ǧȁǸȂ ǪǴǷǸǮǩǳǹǸǴ ǵǶǮ ǷǴǴǸǨǫǸǷǸǨǹȄǿǫǲ ǵǶǫǪǫǱȂǳǴǲ ǵǫǶǫǻǴǪǫ, ǰǴǩǪǦ ǾǦǩ 

ǪǮǷǰǶǫǸǮǭǦǼǮǮ ǷǸǶǫǲǮǸȂǷȅ ǰ ǧǫǷǰǴǳǫǽǳǴ ǲǦǱǴǯ ǨǫǱǮǽǮǳǫ, ǸǴ ǫǷǸȂ . 

ǈ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǹǸǨǫǶǬǪǫǳǮȅǲǮ, ǵǶǫǪǷǸǦǨǱǫǳǳȁǲǮ ǨȁǾǫ, ǲǦǸǫǲǦǸǮǽǫǷǰǦȅ 

ǲǴǪǫǱȂ, ǴǵǮǷȁǨǦȄǿǦȅ ǺǹǳǰǼǮǴǳǮǶǴǨǦǳǮǫ ǳǫǱǮǳǫǯǳǴǯ ǪǮǳǦǲǮǽǫǷǰǴǯ ǷǮǷǸǫǲȁ Ǩ 

n-ǲǫǶǳǴǲ ǺǦǭǴǨǴǲ ǵǶǴǷǸǶǦǳǷǸǨǫ, ǲǴǬǫǸ ǧȁǸȂ ǵǶǫǪǷǸǦǨǱǫǳǦ Ǩ ǨǮǪǫ: 

 (1) 

ǩǪǫ - ǨǫǰǸǴǶ ǺǦǭǴǨȁǻ ǰǴǴǶǪǮǳǦǸ ǶǦǭǲǫǶǦ (nķ1);  

f  :  RnŸRn - ǳǫǵǶǫǶȁǨǳǦȅ ǨǫǰǸǴǶǳǦȅ ǺǹǳǰǼǮȅ Ǩ ǵǶǴǫǰǼǮǮ ǵǶǴǷǸǶǦǳǷǸǨǦ ǷǴǷǸǴȅǳǮǯ 

 ǧǫǷǰǴǳǫǽǳǴǯ ǶǦǭǲǫǶǳǴǷǸǮ ǳǦ ǵǶǴǷǸǶǦǳǷǸǨǴ ǷǴǷǸǴȅǳǮǯ ǴǩǶǦǳǮǽǫǳǳǴǯ 

ǶǦǭǲǫǶǳǴǷǸǮ );  

g: RtŸRn. ǈǫǰǸǴǶ Ʋ(ā) - ǩǦǹǷǴǨȁǯ Ǿǹǲ (ǵǶǴǼǫǷǷ) ǷǴ ǷǸǦǸǮǷǸǮǽǫǷǰǮǲǮ 

ǻǦǶǦǰǸǫǶǮǷǸǮǰǦǲǮ, ǴǸǳǴǷǮǸǫǱȂǳǴ ǰǴǸǴǶȁǻ ǵǶǫǪǵǴǱǦǩǦǫǸǷȅ ǷǱǫǪǹȄǿǫǫ: 

,  (2) 

ǩǪǫ - ǪǫǱȂǸǦ-ǺǹǳǰǼǮȅ. 

ǓǦǽǦǱȂǳǴǫ ǭǳǦǽǫǳǮǫ x0 ǨǫǰǸǴǶǦ x(t) ǵǶǮǳǮǲǦǫǸǷȅ ǭǦ ǩǦǹǷǷǴǨ ǷǱǹǽǦǯǳȁǯ ǨǫǰǸǴǶ Ƿ 

ǮǭǨǫǷǸǳȁǲ ǷǶǫǪǳǮǲ  Ǯ ǲǦǸǶǮǼǫǯ ǰǴǨǦǶǮǦǼǮǯ ǨǮǪǦ: 

 (3) 

ǕǹǷǸȂ Ǩ ǪǮǷǰǶǫǸǳȁǫ ǲǴǲǫǳǸȁ ǨǶǫǲǫǳǮ   ǵǶǴǨǴǪȅǸǷȅ ǮǭǲǫǶǫǳǮȅ, 

ǴǧǶǦǭǹȄǿǮǫ ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴǷǸȂ m ñ ǲǫǶǳȁǻ ǨǫǱǮǽǮǳ: 

 (4) 

ǩǪǫ ; - ǲǦǸǶǮǼǦ ǮǭǲǫǶǫǳǮǯ [4, 5] ǶǦǭǲǫǶǳǴǷǸǮ (mķn);  

- ǧǫǱȁǯ ǩǦǹǷǷǴǨ Ǿǹǲ (ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴǷǸȂ) ǶǦǭǲǫǶǳǴǷǸǮ (mķ1), ǳǫ 

ǭǦǨǮǷȅǿǫǯ ǴǸ x0, ǷǴ ǷǱǫǪǹȄǿǮǲǮ ǷǸǦǸǮǷǸǮǽǫǷǰǮǲǮ ǻǦǶǦǰǸǫǶǮǷǸǮǰǦǲǮ: 

 

 
(5) 

ǩǪǫ - ǲǦǸǶǮǼǦ ǮǳǸǫǳǷǮǨǳǴǷǸǫǯ. 

ǕǴǷǱǫǪǴǨǦǸǫǱȂǳǴǷǸȂ  ǴǵǮǷȁǨǦǫǸǷȅ ǪǮǷǰǶǫǸǳǴǯ ǲǴǪǫǱȂȄ ǷǴǷǸǴȅǳǮǯ ǨǮǪǦ: 

 (6) 

ǩǪǫ F(ā), G(ā) - ǵǫǶǫǻǴǪǳȁǫ ǲǦǸǶǮǼȁ ǨǫǰǸǴǶǦ ǷǴǷǸǴȅǳǮǯ x(ā) Ǯ ǷǱǹǽǦǯǳȁǻ 

ǨǴǭǲǹǿǫǳǮǯ w(ā) ǷǴǴǸǨǫǸǷǸǨǫǳǳǴ. 

 

ǍǦǪǦǽǦ ǦǪǦǵǸǮǨǳǴǯ ǺǮǱȂǸǶǦǼǮǮ ǷǴǷǸǴǮǸ Ǩ ǴǸȁǷǰǦǳǮǮ ǳǦǮǱǹǽǾǫǯ Ǩ ǷǲȁǷǱǫ 

ǲǦǰǷǮǲǹǲǦ ǦǵǴǷǸǫǶǮǴǶǳǴǯ ǵǱǴǸǳǴǷǸǮ ǨǫǶǴȅǸǳǴǷǸǫǯ ǴǼǫǳǰǮ (k) ǨǫǰǸǴǶǦ x(k) ǵǴ 
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ǲǫǶǫ ǵǴǷǸǹǵǱǫǳǮȅ ǪǦǳǳȁǻ y(k). ǣǸǴ ǹǷǱǴǨǮǫ Ƿ ǹǽǫǸǴǲ ǦǵǶǮǴǶǳǴǯ 

ǳǫǴǵǶǫǪǫǱǫǳǳǴǷǸǮ ǺǴǶǲǮǶǹȄǿǫǩǴ ǾǹǲǦ dw(ā), Ǩ ǴǸǳǴǾǫǳǮǮ ǰǴǸǴǶǴǩǴ 

ǶǦǷǷǲǦǸǶǮǨǦǫǸǷȅ ǵǦǶǦǲǫǸǶǮǽǫǷǰǦȅ ǦǪǦǵǸǦǼǮȅ, ǲǴǬǳǴ ǭǦǵǮǷǦǸȂ ǷǱǫǪǹȄǿǮǲ 

ǴǧǶǦǭǴǲ: 

 

(7) 

ǩǪǫ , - ǹǷǱǴǨǳȁǫ ǵǱǴǸǳǴǷǸǮ ǶǦǷǵǶǫǪǫǱǫǳǮȅ 

ǨǫǶǴȅǸǳǴǷǸǫǯ. 

ǗǮǳǸǫǭ ǲǫǸǴǪǦ ǦǪǦǵǸǮǨǳǴǯ ǺǮǱȂǸǶǦǼǮǮ 

ǐǴǶǶǫǰǸǳǴǷǸȂ ǭǦǪǦǽǮ ǷǮǳǸǫǭǦ ǲǴǬǫǸ ǧȁǸȂ ǪǴǷǸǮǩǳǹǸǦ ǵǶǮ ǹǷǱǴǨǮǮ, ǰǴǩǪǦ 

ǰǴǱǮǽǫǷǸǨǴ ǹǶǦǨǳǫǳǮǯ, ǷǨȅǭȁǨǦȄǿǮǻ ǴǵǶǫǪǫǱȅǫǲȁǫ ǨǫǱǮǽǮǳȁ x(ā), y(ā), w(ā), 

ǪǴǱǬǳǴ ǧȁǸȂ ǳǫ ǲǫǳǫǫ ǰǴǱǮǽǫǷǸǨǦ ǸǦǰǮǻ ǴǵǶǫǪǫǱȅǫǲȁǻ ǨǫǱǮǽǮǳ, ǸǴ ǫǷǸȂ ǳǫ 

ǲǫǳǫǫ ǸǶǫǻ ǨǫǰǸǴǶǳȁǻ ǹǶǦǨǳǫǳǮǯ. ǈ ǸǴ Ǭǫ ǨǶǫǲȅ Ǩ ǵǫǶǨǴǳǦǽǦǱȂǳǴǯ ǵǴǷǸǦǳǴǨǰǫ 

ǭǦǪǦǽǮ ǷǮǳǸǫǭǦ ǵǶǮǨǫǪǫǳǴ ǨǷǫǩǴ ǪǨǦ ǹǶǦǨǳǫǳǮȅ: 

- ǹǶǦǨǳǫǳǮǫ ǷǴǷǸǴȅǳǮǯ 

 
- ǹǶǦǨǳǫǳǮǫ ǮǭǲǫǶǫǳǮǯ 

y(k)=h(k)āx(k)+v(k).  

ǎǷǻǴǪȅ Ǯǭ ȃǸǴǩǴ, Ǩ ǼǫǱȅǻ ǴǧǫǷǵǫǽǫǳǮȅ ǰǴǶǶǫǰǸǳǴǷǸǮ ǭǦǪǦǽǮ ǷǮǳǸǫǭǦ 

ǦǪǦǵǸǮǨǳǴǩǴ ǺǮǱȂǸǶǦ, ǨǦǬǳǫǯǾǮǲ ȅǨǱȅǫǸǷȅ ǨǴǵǶǴǷ, ǷǨȅǭǦǳǳȁǯ Ƿ ǳǦǻǴǬǪǫǳǮǫǲ 

ǳǫǪǴǷǸǦȄǿǫǩǴ ǸǶǫǸȂǫǩǴ ǹǶǦǨǳǫǳǮȅ, ǽǸǴ ǴǵǶǫǪǫǱȅǫǸ ǷǲȁǷǱǴǨǴǫ ǷǴǪǫǶǬǦǳǮǫ 

ǮǭǱǦǩǦǫǲǴǩǴ ǪǦǱǫǫ ǲǦǸǫǶǮǦǱǦ. 

ǕǹǷǸȂ, ǰǦǰ Ǯ ǶǦǳǫǫ [3], ǲǴǪǫǱȂ ǷǴǷǸǴȅǳǮǯ ǪǮǳǦǲǮǽǫǷǰǴǯ ǷǮǷǸǫǲȁ 

ǵǶǫǪǷǸǦǨǱǫǳǦ Ǩ ǨǮǪǫ ǶǦǭǳǴǷǸǳǴǩǴ ǷǸǴǻǦǷǸǮǽǫǷǰǴǩǴ ǹǶǦǨǳǫǳǮȅ ǨǮǪǦ: 

 (8) 

Ǧ ǹǶǦǨǳǫǳǮǫ ǮǭǲǫǶǫǳǮǯ ǵǶǫǪǷǸǦǨǱȅǫǸ ǦǪǪǮǸǮǨǳǹȄ ǷǲǫǷȂ ǵǴǱǫǭǳǴǩǴ 

ǷǴǴǧǿǫǳǮȅ Ǯ ǵǴǲǫǻǮ: 

y(k)=h(k)āx(k)+v(k).  (9) 

ǔǸǳǴǷǮǸǫǱȂǳǴ ǨǫǰǸǴǶǴǨ x(ā), y(ā), w(ā) ǵǶǫǪǵǴǱǦǩǦǫǸǷȅ ǮǭǨǫǷǸǳȁǲ 

ǷǱǫǪǹȄǿǫǫ: 

 

 

 

(10) 

Ǧ ǸǦǰǬǫ ǳǦǽǦǱȂǳȁǫ ǹǷǱǴǨǮȅ: 

.  (11) 

ǗǱǫǪǹǫǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴǷǸȂ ǷǱǹǽǦǯǳȁǻ ǨǫǱǮǽǮǳ dw(ā) Ǩ 

ǹǶǦǨǳǫǳǮǮ (8) ǳǫǵǴǷǶǫǪǷǸǨǫǳǳǴ ǳǫ ǳǦǧǱȄǪǦǫǸǷȅ. ǔǪǳǦǰǴ, ǵǴǷǰǴǱȂǰǹ ǨǫǰǸǴǶ dw(ā) 

ǨǻǴǪǮǸ Ǩ ǹǶǦǨǳǫǳǮǫ ǷǴǷǸǴȅǳǮǯ Ǯ ǨǱǮȅǫǸ ǳǦ ǵǦǶǦǲǫǸǶȁ ǷǴǷǸǴȅǳǮǯ, ǸǴ ȃǸǴ ǨǱǮȅǳǮǫ 
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ǪǴǱǬǳǴ ǵǶǴȅǨǱȅǸȂǷȅ Ǩ ǶǫǭǹǱȂǸǦǸǦǻ ǮǭǲǫǶǫǳǮǯ y(ā). ǈ ǷǨȅǭǮ Ƿ ȃǸǮǲ ǼǫǱǫǷǴǴǧǶǦǭǳǴ 

ǶǦǷǷǲǦǸǶǮǨǦǸȂ ǸǶǫǻǲǫǶǳǹȄ ǷǱǹǽǦǯǳǹȄ ǨǫǰǸǴǶǳǹȄ ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴǷǸȂ 

, ǩǪǫ: 

.  (12) 

ǕǱǴǸǳǴǷǸȂ ǷǴǨǲǫǷǸǳǴǩǴ ǶǦǷǵǶǫǪǫǱǫǳǮȅ ǨǫǶǴȅǸǳǴǷǸǫǯ ǸǶǫǻǲǫǶǳǴǯ ǷǱǹǽǦǯǳǴǯ 

ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴǷǸǮ Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǺǴǶǲǹǱǴǯ ǵǴǱǳǴǯ ǨǫǶǴȅǸǳǴǷǸǮ ǮǲǫǫǸ ǨǮǪ: 

, 

(13

) 

ǴǸǰǹǪǦ ǷǱǫǪǹǫǸ, ǽǸǴ 

. (14) 

ǕǴǱǹǽǫǳǳǴǫ ǨȁǶǦǬǫǳǮǫ (13) ǪǱȅ ǦǵǴǷǸǫǶǮǴǶǳǴǯ ǵǱǴǸǳǴǷǸǮ ǨǫǶǴȅǸǳǴǷǸǫǯ ǲǴǬǳǴ 

ǷǹǿǫǷǸǨǫǳǳǴ ǹǵǶǴǷǸǮǸȂ, ǵǶǮǳǮǲǦȅ ǨǴ ǨǳǮǲǦǳǮǫ, ǽǸǴ: 

, (15) 

ǸǦǰ ǰǦǰ ǨǫǰǸǴǶǳǦȅ ǷǱǹǽǦǯǳǦȅ ǨǫǱǮǽǮǳǦ  ǴǸ  ǳǫ ǭǦǨǮǷǮǸ, Ǧ ǴǵǶǫǪǫǱȅǫǸǷȅ ǸǴǱȂǰǴ 

ǨǴǭǲǹǿǫǳǮȅǲǮ ǲǴǪǫǱǮ ǷǴǷǸǴȅǳǮǯ, ǨǴǭǳǮǰǦȄǿǮǲǮ Ǩ ǷǨȅǭǮ Ƿ ǪǴǵǹǷǰǦǫǲȁǲǮ 

ǵǴǩǶǫǾǳǴǷǸȅǲǮ ǫǫ ǺǴǶǲǦǱǮǭǦǼǮǮ. 

ǐǶǴǲǫ ǸǴǩǴ, ǲǴǬǳǴ ǵǴǰǦǭǦǸȂ, ǽǸǴ Ǯ  

. (16) 

ǕǴǷǱǫǪǳǫǫ ǵǶǫǪǵǴǱǴǬǫǳǮǫ ǷǨȅǭǦǳǴ Ƿ ǵǶǮǳȅǸǴǯ ǺǴǶǲǴǯ ǲǴǪǫǱǮ ǷǴǷǸǴȅǳǮǯ, ǪǱȅ 

ǰǴǸǴǶǴǯ ǷǱǹǽǦǯǳȁǫ ǨǴǭǲǹǿǫǳǮȅ w(ā) ǵǶǴȅǨǱȅȄǸǷȅ ǪǱȅ Ǹǫǻ ǺǦǭǴǨȁǻ ǰǴǴǶǪǮǳǦǸ 

ǨǫǰǸǴǶǦ ǷǴǷǸǴȅǳǮǯ ǶǫǦǱȂǳǴǯ ǪǮǳǦǲǮǽǫǷǰǴǯ ǷǮǷǸǫǲȁ (Ǩ ǵǶǴǷǸǶǦǳǷǸǨǫ ǵǦǶǦǲǫǸǶǴǨ 

ǷǴǷǸǴȅǳǮǯ ), ǰǴǸǴǶȁǫ ǳǫ ǹǽǸǫǳȁ ǵǶǮ ǵǫǶǫǻǴǪǫ ǰ ǺǴǶǲǦǱǮǭǴǨǦǳǳǴǲǹ ǵǶǫǪǷǸǦǨǱǫǳǮȄ 

ǲǴǪǫǱǮ ǷǴǷǸǴȅǳǮǯ ǰǴǳǫǽǳǴǲǫǶǳȁǲ ǨǫǰǸǴǶǴǲ x(ā) (Ǩ ǵǶǴǷǸǶǦǳǷǸǨǫ ǵǦǶǦǲǫǸǶǴǨ 

ǷǴǷǸǴȅǳǮǯ )) ǨǨǮǪǹ Ǯǻ ǵǶǫǪǵǴǱǦǩǦǫǲǴǯ ǲǦǱǴǯ ǭǳǦǽǮǲǴǷǸǮ. 

Ǘ ǹǽǫǸǴǲ ǷǴǴǸǳǴǾǫǳǮǯ (15), (16) ǨȁǶǦǬǫǳǮǫ (8) ǵǶǮǳǮǲǦǫǸ ǨǮǪ: 

, (17) 

ǩǪǫ  

ǕǴǷǰǴǱȂǰǹ ǵǱǴǸǳǴǷǸȂ  ǴǸ x(k) ǳǫ ǭǦǨǮǷǮǸ, ǸǴ ǲǴǬǫǸ ǧȁǸȂ ǵǶǫǪǷǸǦǨǱǫǳǦ 

ǳǴǲǫǶǹȄǿǮǲ ǲǳǴǬǮǸǫǱǫǲ. ǊǦǱǫǫ ǼǫǱǫǷǴǴǧǶǦǭǳǴ ǧǴǱǫǫ ǪǫǸǦǱȂǳǴ ǶǦǷǷǲǴǸǶǫǸȂ ǹǷǱǴǨǳǹȄ 

ǵǱǴǸǳǴǷǸȂ ǶǦǷǵǶǫǪǫǱǫǳǮȅ ǨǫǶǴȅǸǳǴǷǸǮ . 

ǕǹǷǸȂ , ǽǸǴ ǨǴǭǲǴǬǳǴ ǵǶǮ  Ǯ ǴǭǳǦǽǦǫǸ ǵǴǱǳǹȄ 

ǦǪǫǰǨǦǸǳǴǷǸȂ ǲǴǪǫǱǮ ǷǴǷǸǴȅǳǮǯ ǶǫǦǱȂǳǴǯ ǪǮǳǦǲǮǽǫǷǰǴǯ ǷǮǷǸǫǲǫ ǵǴ ǮǭǲǫǶȅǫǲȁǲ 

ǵǦǶǦǲǫǸǶǦǲ ǨȁǻǴǪǴǨ. ǘǴǩǪǦ ǲǴǬǳǴ ǭǦǵǮǷǦǸȂ, ǽǸǴ 

. (18) 
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ǋǷǱǮ , ǸǴ Ǯ . ǈ ȃǸǴǲ ǷǱǹǽǦǫ ǳǫǴǧǻǴǪǮǲǴ ǰǦǰǮǲ-

ǱǮǧǴ ǴǧǶǦǭǴǲ ǹǽǮǸȁǨǦǸȂ ǨǴǭǳǮǰǦȄǿǮǫ ǨǦǶǮǦǼǮǮ , ǨȁǭǨǦǳǳȁǫ ǷǱǹǽǦǯǳȁǲǮ 

ǨǴǭǲǹǿǫǳǮȅǲǮ w(k-1). 

Ǘ ǹǽǫǸǴǲ ǵǴǷǱǫǪǳǮǻ ǭǦǲǫǽǦǳǮǯ ǵǱǴǸǳǴǷǸȂ ǶǦǷǵǶǫǪǫǱǫǳǮȅ ǨǫǶǴȅǸǳǴǷǸǫǯ 

 ǲǴǬǫǸ ǧȁǸȂ ǵǶǮǨǫǪǫǳǦ ǰ ǨǮǪǹ  Ǩ ǸǴǲ ǷǱǹǽǦǫ, ǰǴǩǪǦ 

ǹǪǦǫǸǷȅ ǨȁǵǴǱǳǮǸȂ ǹǷǱǴǨǮǫ: 

. (19) 

ǕǴǱǹǽǫǳǳǴǫ ǶǦǨǫǳǷǸǨǴ (19) Ǩ ǷǴǨǴǰǹǵǳǴǷǸǮ Ƿ ǷǴǴǸǳǴǾǫǳǮǫǲ (12) ǨȁǷǸǹǵǦǫǸ Ǩ 

ǰǦǽǫǷǸǨǫ ǮǷǰǴǲǴǩǴ ǳǫǪǴǷǸǦȄǿǫǩǴ ǹǶǦǨǳǫǳǮȅ, ǴǧǫǷǵǫǽǮǨǦȄǿǫǩǴ ǰǴǶǶǫǰǸǳǴǷǸȂ ǭǦǪǦǽǮ 

ǷǮǳǸǫǭǦ ǦǪǦǵǸǮǨǳǴǩǴ ǺǮǱȂǸǶǦ. ǚǮǭǮǽǫǷǰǮǯ ǷǲȁǷǱ ǶǦǨǫǳǷǸǨǦ (15) ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǸǴǲ, ǽǸǴ 

ǫǩǴ ǨȁǵǴǱǳǫǳǮǫ ǴǭǳǦǽǦǫǸ ǵǴǱǳǹȄ ǦǪǫǰǨǦǸǳǴǷǸȂ ǲǴǪǫǱǮ ǷǴǷǸǴȅǳǮǯ ǶǫǦǱȂǳǴǯ 

ǪǮǳǦǲǮǽǫǷǰǴǯ ǷǮǷǸǫǲǫ ǵǴ ǮǭǲǫǶȅǫǲȁǲ ǵǦǶǦǲǫǸǶǦǲ ǨȁǻǴǪǴǨ ǳǦ ǰǦǬǪȁǯ ǲǴǲǫǳǸ 

ǵǴǷǸǹǵǱǫǳǮȅ ǪǦǳǳȁǻ. ǊǴǷǸǮǬǫǳǮǫ ǸǦǰǴǩǴ ǹǷǱǴǨǮȅ ǨǴǭǲǴǬǳǴ, Ǩ ǷǨǴȄ ǴǽǫǶǫǪȂ, ǵǶǮ 

ǰǴǶǶǫǰǸǳǴǲ ǺǹǳǰǼǮǴǳǮǶǴǨǦǳǮǮ ǦǪǦǵǸǮǨǳǴǩǴ ǺǮǱȂǸǶǦ. 

ǈȁǨǴǪ ǹǶǦǨǳǫǳǮǯ ǺǮǱȂǸǶǦǼǮǮ, Ƿ ǹǽǫǸǴǲ ǨȁǵǴǱǳǫǳǮȅ ǶǦǨǫǳǷǸǨǦ (19), Ǩ ǵǴǱǳǴǯ ǲǫǶǫ 

ǷǴǴǸǨǫǸǷǸǨǹǫǸ ǨȁǨǴǪǹ ǹǶǦǨǳǫǳǮǯ ǰǨǦǭǮǴǵǸǮǲǦǱȂǳǴǯ ǳǫǱǮǳǫǯǳǴǯ ǺǮǱȂǸǶǦǼǮǮ [3,4], ǸǴ 

ǫǷǸȂ ǪǱȅ ǹǷǱǴǨǳǴǯ ǵǱǴǸǳǴǷǸǮ: 

, 

(20

) 

ǳǦǮǱǹǽǾǦȅ Ǩ ǷǲȁǷǱǫ ǲǦǰǷǮǲǹǲǦ ǹǷǱǴǨǳǴǯ ǵǱǴǸǳǴǷǸǮ ǨǫǶǴȅǸǳǴǷǸǮ  ǴǼǫǳǰǦ 

 ǲǴǬǫǸ ǧȁǸȂ ǳǦǯǪǫǳǦ Ǯǭ ǹǷǱǴǨǮȅ ǲǮǳǮǲǹǲǦ ǺǹǳǰǼǮǴǳǦǱǦ J: 

 (21) 

ǎǭ ǶǦǨǫǳǷǸǨǦ  

.  

(22

) 

ǔǵǸǮǲǦǱȂǳǦȅ ǴǼǫǳǰǦ ǨǫǰǸǴǶǦ  ǧǹǪǫǸ ǴǵǶǫǪǫǱȅǸȂǷȅ ǨȁǶǦǬǫǳǮǫǲ: 

 (23) 

ǍǪǫǷȂ ǭǳǦǰ ǵǫǶǫǪ ǨǸǴǶȁǲ ǷǱǦǩǦǫǲȁǲ Ǩ ǵǶǦǨǴǯ ǽǦǷǸǮ ǹǶǦǨǳǫǳǮȅ (23) 

ǨȁǧǮǶǦǫǸǷȅ ǮǷǻǴǪȅ Ǯǭ ǺǮǭǮǽǫǷǰǴǩǴ ǷǲȁǷǱǦ, ǵǴǷǰǴǱȂǰǹ ǵǶǮ ǪǮǺǺǫǶǫǳǼǮǶǴǨǦǳǮǮ 

ǰǨǦǪǶǦǸǳȁǻ ǨȁǶǦǬǫǳǮǯ  Ǯ , ǵǶǮǷǹǸǷǸǨǹȄǿǮǻ 

Ǩ ǺǹǳǰǼǮǴǳǦǱǫ J, ǮǲǫȄǸǷȅ ǽǫǸȁǶǫ ǰǴǶǳȅ  Ǯ .  

ǕǴǱǦǩǦȅ Ǩ ǰǦǽǫǷǸǨǫ ǦǵǶǮǴǶǳǴǯ ǴǼǫǳǰǮ x(k) Ǩ ǵǶǦǨǴǯ ǽǦǷǸǮ ǶǦǨǫǳǷǸǨǦ (23) ǫǫ 

ǵǶǴǩǳǴǭǮǶǹǫǲǴǫ ǭǳǦǽǫǳǮǫ, ǴǵǶǫǪǫǱȅǫǲǴǫ ǹǶǦǨǳǫǳǮǫǲ: 

  (24) 

ǙǶǦǨǳǫǳǮǫ (16) ǲǴǬǫǸ ǧȁǸȂ ǵǶǫǴǧǶǦǭǴǨǦǳǴ ǰ ǶǫǰǹǶǶǫǳǸǳǴǲǹ ǨǮǪǹ: 

,  (25) 
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61 

 
ǩǪǫ  

 (26) 

ǫǷǸȂ ǲǦǸǶǮǽǳȁǯ ǰǴȃǺǺǮǼǮǫǳǸ ǹǷǮǱǫǳǮȅ ǺǮǱȂǸǶǦ. 

ǕǴǱǦǩǦȅ Ǩ ǰǦǽǫǷǸǨǫ ǦǵǶǮǴǶǳǴǯ ǴǼǫǳǰǮ x(k) Ǩ ǵǶǦǨǴǯ ǽǦǷǸǮ ǶǦǨǫǳǷǸǨǦ (23) ǫǫ 

ǵǶǴǩǳǴǭǮǶǹǫǲǴǫ ǭǳǦǽǫǳǮǫ, ǴǵǶǫǪǫǱȅǫǲǴǫ ǪǫǸǫǶǲǮǳǮǶǴǨǦǳǳǴǯ ǷǴǷǸǦǨǱȅȄǿǫǯ 

ǹǶǦǨǳǫǳǮȅ ǷǴǷǸǴȅǳǮǯ 

 
ǹǶǦǨǳǫǳǮȅ (25) ǲǴǩǹǸ ǧȁǸȂ ǵǶǫǴǧǶǦǭǴǨǦǳȁ ǰ ǶǫǰǹǶǶǫǳǸǳǴǲǹ ǨǮǪǹ: 

 (27) 

ǉǪǫ ǲǦǸǶǮǽǳȁǯ ǰǴȃǺǺǮǼǮǫǳǸ ǹǷǮǱǫǳǮȅ ǶǦǷǷǽǮǸȁǨǦǫǸǷȅ Ƿ ǹǽǫǸǴǲ 

ǵǴǩǶǫǾǳǴǷǸǫǯ ǵǶǴǩǳǴǭǦ ǨǫǰǸǴǶǦ ǷǴǷǸǴȅǳǮȅ, ǭǦǪǦǨǦǫǲȁǻ ǰǴǨǦǶǮǦǼǮǴǳǳǴǯ 

ǲǦǸǶǮǼǫǯ , Ǹ.ǫ. 

 
(28) 

ǆ ǰǴǨǦǶǮǦǼǮǴǳǳǦȅ ǲǦǸǶǮǼǦ ǵǴǩǶǫǾǳǴǷǸǫǯ ǵǶǴǩǳǴǭǮǶǹǫǲǴǩǴ ǺǦǭǴǨǴǩǴ 

ǨǫǰǸǴǶǦ  ǶǦǷǷǽǮǸȁǨǦǫǸǷȅ Ǩ ǵǫǶǨǴǲ ǵǶǮǧǱǮǬǫǳǮǮ ǵǴ ǵǶǦǨǮǱǹ: 

 

 
(29) 

ǓǫǴǧǻǴǪǮǲǴǲ ǴǧǶǦǸǮǸȂ ǨǳǮǲǦǳǮǫ ǳǦ ǸǴ, ǽǸǴ Ǩ ǹǶǦǨǳǫǳǮǮ (29) ǵǶǮǷǹǸǷǸǨǹǫǸ 

ǰǴǨǦǶǮǦǼǮǴǳǳǦȅ ǲǦǸǶǮǼǦ ǺǴǶǲǮǶǹȄǿǫǩǴ ǾǹǲǦ , Ǩ ǴǸǳǴǾǫǳǮǮ ǰǴǸǴǶǴǯ 

ǪǫǱǦǫǸǷȅ ǵǶǫǪǵǴǱǴǬǫǳǮǫ Ǵ ǫǫ ǰǨǦǭǮǷǸǦǼǮǴǳǦǶǳǴǷǸǮ, ǽǸǴ, ǴǪǳǦǰǴ, ǳǫ ǷǳǮǲǦǫǸ 

ǨǴǵǶǴǷǦ Ǵ ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǵǴǷǱǫǪǹȄǿǫǩǴ ǫǫ ǹǸǴǽǳǫǳǮȅ. 

ǈ ǴǸǳǴǾǫǳǮǮ ǵǶǮǨǫǪǫǳǳȁǻ ǨȁǶǦǬǫǳǮǯ (28), (29) ǷǱǫǪǹǫǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ 

ǰǴǶǶǫǰǸǳǴǷǸȂ Ǯǻ ǵǶǮǲǫǳǫǳǮȅ ǴǧǹǷǱǴǨǱǫǳǳǦ ǶǦǳǫǫ ǹǷǸǦǳǴǨǱǫǳǳȁǲǮ ǷǨǴǯǷǸǨǦǲǮ 

ǩǦǹǷǷǴǨǴǷǸǮ ǲǴǪǫǱǫǯ ǷǴǷǸǴȅǳǮǯ Ǯ ǮǭǲǫǶǫǳǮǯ, ǵǴȃǸǴǲǹ, ǵǶǮǲǫǳǫǳǮǫ ǱǮǳǫǯǳȁǻ 

ǴǵǫǶǦǼǮǯ ǳǫ ǲǫǳȅǫǸ ǭǦǰǴǳǦ ǶǦǷǵǶǫǪǫǱǫǳǮȅ.  

ǊǱȅ ǷǴǭǪǦǳǮȅ ǵǴǱǳǴǯ ǰǦǶǸǮǳȁ ǳǫǴǧǻǴǪǮǲǴ ǳǦ ǷǱǫǪǹȄǿǫǲ ȃǸǦǵǫ 

ǶǦǷǷǲǴǸǶǫǸȂ ǹǶǦǨǳǫǳǮȅ ǴǼǫǳǰǮ ǨǫǰǸǴǶǦ ǷǴǷǸǴȅǳǮȅ ǪǱȅ ǷǱǹǽǦȅ ǳǫǱǮǳǫǯǳǴǯ 

ǲǴǪǫǱǮ ǮǭǲǫǶǫǳǮǯ. 

ǊǱȅ ǪǦǳǳǴǩǴ ǷǱǹǽǦȅ ǨȁǨǴǪ ǹǶǦǨǳǫǳǮǯ ǺǮǱȂǸǶǦǼǮǮ ǲǦǱǴ ǴǸǱǮǽǦǫǸǷȅ ǴǸ 

ǶǦǳǫǫ ǶǦǷǷǲǴǸǶǫǳǳǴǩǴ ǪǱȅ ǷǱǹǽǦȅ ǱǮǳǫǯǳǴǯ ǲǴǪǫǱǮ ǮǭǲǫǶǫǳǮǯ. ǔǸǱǮǽǮǫ 

ǭǦǸǶǦǩǮǨǦǫǸ ǱǮǾȂ ǺǴǶǲǹ ǵǶǫǪǷǸǦǨǱǫǳǮȅ ǨȁǻǴǪǳȁǻ ǨǫǱǮǽǮǳ ǪǮǳǦǲǮǽǫǷǰǴǯ 

ǷǮǷǸǫǲȁ, ǰǴǸǴǶȁǫ ǷǴǴǸǳǴǷȅǸǷȅ Ƿ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǲǮ ǮǭǲǫǶȅǫǲȁǲǮ ǨǫǱǮǽǮǳǦǲǮ. 

ǙǷǱǴǨǳǦȅ ǵǱǴǸǳǴǷǸȂ ǶǦǷǵǶǫǪǫǱǫǳǮȅ ǨǫǶǴȅǸǳǴǷǸǮ  ǪǱȅ ǷǱǹǽǦȅ 

ǳǫǱǮǳǫǯǳǴǯ ǲǴǪǫǱǮ ǮǭǲǫǶǫǳǮǯ ǲǴǬǳǴ ǵǶǫǪǷǸǦǨǮǸȂ ǷǱǫǪǹȄǿǮǲ ǴǧǶǦǭǴǲ: 

 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

62 

 
ǓǦǮǱǹǽǾǦȅ Ǩ ǷǲȁǷǱǫ ǲǦǰǷǮǲǹǲǦ ǹǷǱǴǨǳǴǯ ǵǱǴǸǳǴǷǸǮ ǨǫǶǴȅǸǳǴǷǸǮ 

 ǴǼǫǳǰǦ  ǲǴǬǫǸ ǧȁǸȂ ǳǦǯǪǫǳǦ Ǯǭ ǹǷǱǴǨǮȅ ǲǮǳǮǲǹǲǦ 

ǺǹǳǰǼǮǴǳǦǱǦ  

 
ǔǵǶǫǪǫǱȅȄǿǫǩǴ ǲǦǰǷǮǲǹǲ ǹǷǱǴǨǳǴǯ ǵǱǴǸǳǴǷǸǮ ǨǫǶǴȅǸǳǴǷǸǮ 

.  

ǎǭ ǶǦǨǫǳǷǸǨǦ 

 

Ǯ ǴǵǸǮǲǦǱȂǳǦȅ ǴǼǫǳǰǦ ǺǦǭǴǨǴǩǴ ǨǫǰǸǴǶǦ  ǧǹǪǫǸ ǴǵǶǫǪǫǱȅǸȂǷȅ ǨȁǶǦǬǫǳǮǫǲ 

 

(30) 

ǎǭ ȃǸǴǩǴ ǶǦǨǫǳǷǸǨǦ (30) ǵǴȅǨǮǱǦǷȂ ǲǦǸǶǮǼǦ ǽǦǷǸǳȁǻ ǵǶǴǮǭǨǴǪǳȁǻ 

, ǵǴǭǨǴǱȅȄǿǦȅ ǹǽǮǸȁǨǦǸȂ ǨǦǶǮǦǼǮǮ ǮǭǲǫǶǫǳǳȁǻ ǨǫǱǮǽǮǳ ǴǸ Ǯǻ 

ǵǶǴǩǳǴǭǮǶǹǫǲȁǻ ǭǳǦǽǫǳǮǯ Ǩ ǵǫǶǨǴǲ ǵǶǮǧǱǮǬǫǳǮǮ ǴǩǶǦǳǮǽǫǳǳǴǯ ǴǧǱǦǷǸǮ 

ǱǴǰǦǱǮǭǦǼǮǮ, Ǩ ǰǴǸǴǶǴǯ ǽǱǫǳȁ ǶǦǭǱǴǬǫǳǮȅ ǧǴǱǫǫ ǨȁǷǴǰǴǩǴ ǵǴǶȅǪǰǦ ǳǫ 

ǴǰǦǭȁǨǦȄǸ ǷǹǿǫǷǸǨǫǳǳǴǩǴ ǨǱǮȅǳǮȅ. 

ǕǴǱǹǽǫǳǳǴǫ ǶǦǨǫǳǷǸǨǴ (30) ȅǨǱȅǫǸǷȅ ǹǶǦǨǳǫǳǮǫǲ ǴǼǫǳǰǮ ǺǦǭǴǨǴǩǴ ǨǫǰǸǴǶǦ 

 ǪǱȅ ǷǱǹǽǦȅ ǳǫǱǮǳǫǯǳǴǯ ǲǴǪǫǱǮ ǮǭǲǫǶǫǳǮǯ, ǰǴǸǴǶǴǫ ǲǴǬǫǸ ǧȁǸȂ ǭǦǵǮǷǦǳǴ 

ǧǴǱǫǫ ǰǴǲǵǦǰǸǳǴ 

 
(31) 

 
(32) 

ǋǷǸȂ ǲǦǸǶǮǽǳȁǯ ǰǴȃǺǺǮǼǮǫǳǸ ǹǷǮǱǫǳǮȅ ǺǮǱȂǸǶǦ, Ǩ ǰǴǸǴǶǴǲ  ǸǦǰǬǫ 

ǵǶǮǷǹǸǷǸǨǹǫǸ ǲǦǸǶǮǼǦ ǽǦǷǸǳȁǻ ǵǶǴǮǭǨǴǪǳȁǻ .  

ǙǶǦǨǳǫǳǮȅ (31) Ǯ (32) ǲǴǩǹǸ ǧȁǸȂ ǵǶǫǴǧǶǦǭǴǨǦǳȁ ǰ ǶǫǰǹǶǶǫǳǸǳǴǲǹ ǨǮǪǹ: 

x + , (33) 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

63 

ǩǪǫ ǲǦǸǶǮǽǳȁǯ ǰǴȃǺǺǮǼǮǫǳǸ ǹǷǮǱǫǳǮȅ ǶǦǷǷǽǮǸȁǨǦǫǸǷȅ Ƿ ǹǽǫǸǴǲ ǲǦǸǶǮǼȁ 

ǽǦǷǸǳȁǻ ǵǶǴǮǭǨǴǪǳȁǻ  Ǯ ǵǴǩǶǫǾǳǴǷǸǫǯ ǵǶǴǩǳǴǭǦ ǨǫǰǸǴǶǦ ǷǴǷǸǴȅǳǮȅ, 

ǭǦǪǦǨǦǫǲȁǻ ǰǴǨǦǶǮǦǼǮǴǳǳǴǯ ǲǦǸǶǮǼǫǯ , ǸǴ ǫǷǸȂ 

 

(34

) 

ǘǦǰ Ǭǫ, ǰǦǰ Ǯ ǪǱȅ ǱǮǳǫǯǳǴǯ ǲǴǪǫǱǮ ǮǭǲǫǶǫǳǮǯ, Ǩ ǴǸǳǴǾǫǳǮǮ ǵǶǮǨǫǪǫǳǳȁǻ 

ǨȁǶǦǬǫǳǮǯ (33) Ǯ (34), ǰǴǶǶǫǰǸǳǴǷǸȂ Ǯǻ ǵǶǮǲǫǳǫǳǮȅ ǴǧǹǷǱǴǨǱǫǳǦ ǶǦǳǫǫ 

ǹǷǸǦǳǴǨǱǫǳǳȁǲǮ ǷǨǴǯǷǸǨǦǲǮ ǩǦǹǷǷǴǨǴǷǸǮ ǲǴǪǫǱǫǯ ǷǴǷǸǴȅǳǮǯ Ǯ ǮǭǲǫǶǫǳǮǯ, 

ǵǴȃǸǴǲǹ, ǵǶǮǲǫǳǫǳǮǫ ǱǮǳǫǯǳȁǻ ǴǵǫǶǦǼǮǯ ǳǫ ǲǫǳȅǫǸ ǨǮǪǦ ǭǦǰǴǳǦ ǶǦǷǵǶǫǪǫǱǫǳǮȅ. 

ǖǦǷǷǲǴǸǶǮǲ ǷǱǹǽǦǯ ǨȁǨǴǪǦ ǹǶǦǨǳǫǳǮȅ ǰǴǨǦǶǮǦǼǮǴǳǳǴǯ ǲǦǸǶǮǼȁ 

ǵǴǩǶǫǾǳǴǷǸǫǯ ǴǼǫǳǴǰ ǪǱȅ ǳǫǱǮǳǫǯǳǴǯ ǲǴǪǫǱǮ ǮǭǲǫǶǫǳǮǯ. 

ǊǱȅ ǳǫǱǮǳǫǯǳǴǯ ǲǴǪǫǱǮ ǮǭǲǫǶǫǳǮǯ ǨȁǨǴǪ ǹǶǦǨǳǫǳǮȅ ǰǴǨǦǶǮǦǼǮǴǳǳǴǯ 

ǲǦǸǶǮǼȁ ǵǴǩǶǫǾǳǴǷǸǫǯ ǴǼǫǳǴǰ ǵǶǴǨǴǪǮǸǷȅ Ǩ ǸǴǲ Ǭǫ ǵǴǶȅǪǰǫ, ǰǦǰ Ǯ ǪǱȅ ǱǮǳǫǯǳǴǯ 

ǲǴǪǫǱǮ ǮǭǲǫǶǫǳǮǯ Ƿ Ǹǫǲ ǱǮǾȂ ǴǸǱǮǽǮǫǲ, ǽǸǴ ǹǽǮǸȁǨǦȄǸǷȅ ǱǮǳǫǯǳȁǫ ǶǦǭǱǴǬǫǳǮȅ 

ǳǫǱǮǳǫǯǳǴǯ ǺǹǳǰǼǮǮ ǮǭǲǫǶǫǳǮǯ Ǩ ǴǩǶǦǳǮǽǫǳǳǴǯ ǴǧǱǦǷǸǮ ǱǴǰǦǱǮǭǦǼǮǮ ǨǦǶǮǦǼǮǯ 

ǮǭǲǫǶȅǫǲȁǻ ǨǫǱǮǽǮǳ ǴǸ Ǯǻ ǵǶǴǩǳǴǭǮǶǹǫǲȁǻ ǴǼǫǳǴǰ. 

ǈ ȃǸǴǲ ǷǱǹǽǦǫ Ƿ ǹǽǫǸǴǲ ǨȁǶǦǬǫǳǮȅ (31) ǹǶǦǨǳǫǳǮǫ ǪǱȅ ǴǼǫǳǰǮ ǺǦǭǴǨǴǩǴ 

ǨǫǰǸǴǶǦ ǲǴǬǳǴ ǭǦǵǮǷǦǸȂ ǷǱǫǪǹȄǿǮǲ ǴǧǶǦǭǴǲ: 

 
ǴǸǰǹǪǦ ǷǱǫǪǹǫǸ, ǽǸǴ 

 
ǈ ȃǸǴǲ ǨȁǶǦǬǫǳǮǮ ǮǭǨǫǷǸǳȁǫ ǨǫǱǮǽǮǳȁ ǲǴǬǳǴ ǨȁǳǫǷǸǮ Ǩ ǰǦǽǫǷǸǨǫ 

ǲǳǴǬǮǸǫǱǫǯ Ǯ ǭǦǵǮǷǦǸȂ ǷǱǫǪǹȄǿǫǫ ǨȁǶǦǬǫǳǮǫ 

 
 

ǕǴǱǹǽǫǳǳǴǫ ǨȁǶǦǬǫǳǮǫ ǪǱȅ ǰǴǨǦǶǮǦǼǮǴǳǳǴǯ ǲǦǸǶǮǼȁ ǵǴǩǶǫǾǳǴǷǸǫǯ 

ǴǼǫǳǰǮ ǺǦǭǴǨǴǩǴ ǨǫǰǸǴǶǦ  ǲǴǬǳǴ ǷǹǿǫǷǸǨǫǳǳǴ ǹǵǶǴǷǸǮǸȂ, Ǩ ǶǫǭǹǱȂǸǦǸǫ ǽǫǩǴ 

ǧǹǪǫǸ ǵǴǱǹǽǫǳǴ ǷǱǫǪǹȄǿǫǫ ǷǴǴǸǳǴǾǫǳǮǫ: 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

64 

 

(35) 

ǖǦǨǫǳǷǸǨǴ (35) ȅǨǱȅǫǸǷȅ ǹǶǦǨǳǫǳǮǫǲ ǴǼǫǳǰǮ ǰǴǨǦǶǮǦǼǮǴǳǳǴǯ ǲǦǸǶǮǼȁ 

ǵǴǩǶǫǾǳǴǷǸǫǯ ǴǼǫǳǰǮ ǺǦǭǴǨǴǩǴ ǨǫǰǸǴǶǦ  ǪǱȅ ǷǱǹǽǦȅ ǳǫǱǮǳǫǯǳǴǯ 

ǲǴǪǫǱǮ ǮǭǲǫǶǫǳǮǯ, ǰǴǸǴǶǴǫ ǲǴǬǳǴ ǭǦǵǮǷǦǸȂ ǧǴǱǫǫ ǰǴǲǵǦǰǸǳǴ 

 

(36) 

ǕǶǫǪǷǸǦǨǱǫǳǳǦȅ Ǩ ǳǴǨǴǯ ǵǴǷǸǦǳǴǨǰǫ ǭǦǪǦǽǦ ǷǮǳǸǫǭǦ ǦǪǦǵǸǮǨǳǴǩǴ 

ǳǫǱǮǳǫǯǳǴǩǴ ǺǮǱȂǸǶǦ, ǰǴǩǪǦ ǴǵǸǮǲǦǱȂǳǴǫ ǶǫǾǫǳǮǫ ǴǵǶǫǪǫǱȅǫǸǷȅ ǸǶǫǻǲǫǶǳǴǯ 

ǵǱǴǸǳǴǷǸȂȄ ǶǦǷǵǶǫǪǫǱǫǳǮȅ ǨǫǶǴȅǸǳǴǷǸǫǯ ǨǫǰǸǴǶǦ ǷǴǷǸǴȅǳǮǯ, ǵǴǲǫǻǮ Ǩ 

ǶǫǭǹǱȂǸǦǸǦǻ ǮǭǲǫǶǫǳǮǯ Ǯ ǺǴǶǲǮǶǹȄǿǫǩǴ ǾǹǲǦ Ǩ ǹǶǦǨǳǫǳǮȅǻ ǷǴǷǸǴȅǳǮǯ. 

ǕǴǰǦǭǦǳǴ, ǽǸǴ ǭǦǪǦǽǦ ǷǮǳǸǫǭǦ ǳǫǱǮǳǫǯǳǴǯ ǺǮǱȂǸǶǦǼǮǮ ǶǦǭǶǫǾǮǲǦ ǵǶǮ ǨǨǫǪǫǳǮǮ 

ǳǫǪǴǷǸǦȄǿǫǩǴ ǸǶǫǸȂǫǩǴ ǹǶǦǨǳǫǳǮȅ, ǷǨȅǭȁǨǦȄǿǫǩǴ ǨǴǭǳǮǰǦȄǿǮǫ ǵǴǩǶǫǾǳǴǷǸǮ 

ǺǴǶǲǦǱǮǭǦǼǮǮ ǲǴǪǫǱǫǯ ǷǴǷǸǴȅǳǮǯ Ƿ ǲǫǪǱǫǳǳǴ ǲǫǳȅȄǿǫǯǷȅ ǲǦǶǰǴǨǷǰǴǯ 

ǷǴǷǸǦǨǱȅȄǿǫǯ Ǩ ǹǶǦǨǳǫǳǮȅǻ ǮǭǲǫǶǫǳǮǯ. 
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DEVELOPMENT OF A SINGLE WINDOW MECHANISM IN THE EAEU COUNTRIES AS 

PART OF DIGITAL CUSTOMS 

 

Abstract  

The article analyzes the possibilities of further development of digital customs 

in the EAEU through the introduction of single window mechanism. In particular, the 

article analys es the possibility of applyin g foreign experience in order to develop the 

single window mechanism. It has been found that the single window reference model 

has not been achieved yet, which is the main problem in the development of the 

national single windo w. Based on the analysis of f oreign experience, directions for 

improving the existing single window model have been developed.  
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It is known that the digital agenda is the most relevant dir ection for the 

development of t he EAEU. The activities of the digital customs unit since its 

inception have primarily been based on the development of a single window 

mechanism. 

The term çSingle Windowè is widely used in international trade and the 

development of such a system is a key strategic element in trade facilitation. Today, 

it is necessary to develop a çsingle windowè system that would simplify the 

movement of goods and vehicles across the customs border, while reducing the costs 

of participants of  external trade, and increase t he effectiveness of measures taken 

by regulatory authorities.  

The çsingle windowè mechanism in the EAEU is understood as electronic 

information interaction between customs authorities and other authorized state 

regulatory bod ies, which allows 

when carrying out customs declaration of goods and their further customs control, 

on the part of the declarants provide one -time provision of information on goods 

transported across the customs border of the EAEU.This understanding is ful ly 

consistent with the concept of a çsingle windowè, enshrined in Recommendation No. 

33 of the United Nations Economic Commission for Europe. 

When analyzing the application of the çsingle windowè mechanism, it should be 

noted that the EAEU member states ar e not the first countries to us e the çsingle 

windowè in order to simplify and improve the efficiency of customs control. 

Singapore, the USA, Japan and the EU countries were among the first countries to 

use the òsingle windowó mechanism in customs. Later, the çsingle windowè 

mechanism for customs control of goods and vehicles began to be used in Australia, 

England, China, South Korea, etc. 

For the purpose of this paper it was made the  revision and analysis of several 

and diverse international experiences in  the use of single window mecha nism in 

order to see what could be useful for applying it in Russia  

Singapore was one of the first countries in the world to introduce a çsingle 

windowè mechanism into the activities of customs authorities, in particular, in 1989, 

the Government of Singapore launched a test mode for filing customs declarations 

electronically through the TradeNet information system, which became the basis for 

the creation of the Automated information and settlement system (analogue of the 

çsingle windowè mechanism).The development of AIRS TradeNetcontinued until 2007 

at the expense of public funds and private investors, who were large Singaporean 

external trade participants  [2, p.64] . 
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In 2007, the TradeXchange information platform was launched i n Singapore, 

which expanded the  scope of AIRS TradeNet and made it possible to simplify the 

procedure for interaction of Singaporean external trade participants not only with 

the customs authorities, but also with other authorized state regulatory authorit ies. 

At the same time, the crea tion of the TradeXchange platform was an 

interdepartmental initiative, which was supported by the Government of Singapore, 

as well as organizations such as the Economic Development Council and the 

Singapore Information Communications Development Agency.The TradeXchange 

platform operates in Singapore today, but at the same time, in order to use it, 

external trade participants need to purchase software and pay a monthly 

subscription fee, which is spent on the maintenance and dev elopment of the 

platform  [2, p. 64]. That is, in Singapore, external trade participants have a choice: 

to use the TradeXchange platform for customs declaration of goods or not, but as 

the practice of the Singapore customs authorities has shown, about 90% of  customs 

declarations are submi tted to the customs authorities through the TradeXchange 

platform, which indicates high efficiency of its application in practice.  

The Singapore model of the çsingle windowè was adopted by the Republic of 

Mauritius, where the  TradeXchange platform was created in a public -private 

partnership. At the same time, the Mauritian version of the TradeXchange platform 

is a network application that provides the ability to transfer electronic data between 

the customs authorities of Mauri tius, the Ministry of Commerce of Mauritius, senders 

of goods, recipients of goods and other organizations that are involved in external 

trade activities.That is, the main difference between the TradeXchange platform in 

Singapore and the TradeXchange platform in Mauritius is that it is impossible to 

submit a customs declaration to the customs authorities in Mauritius through this 

platform, but all accompanying documents to it are accumulated on the platform 

and can be redistributed between the customs autho rities and otherstate regulator y 

authorities.   

In the EU countries, the  implementation  of the çsingle windowè mechanism was 

started in 1989 with  the automation  of filing customs  declaration  to the customs 

authorities. The first EU country to test this info rmation mechanism on itself was  

Sweden, whose external trade participants were able to send electronic customs 

declarations in electronic form not only to the customs authorities, but also to the 

National Tax Administration of Sweden, the National Agricult ural Council of Sweden, 

etc. That is, at the initial stage of its development, the çsingle windowè mechanism 

in the EU countries meant the automatic transfer of the issued customs declaration 

from the customs authorities to other  state regulatory authoriti es, as such there was 

no exchange of accompanying documents between authorized state regulatory 

authorities.  
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After the formation of the EU, the Swedish çsingle windowò mechanism was 

taken as a basis by the rest of the EU, and today the European çsingle windowò 

mechanism is a full -fledged information system that made it possible to link 

together external trade participants, customs authorities, other state regulatory 

authorities, banks, etc. , which allows to produce risk -free or medium -risk goods in 

the shortest possible time. Funding fo r the development of the çsingle windowè 

mechanism in the EU countries was and is being carried out from the state budgets 

of the EU countries. An important feature of the application of the çsingle windowè 

mechanism in the EU countries is the fact that so me large EU seaports, for example, 

in Hamburg, use their own autonomous information system, which implements the 

principle of the çsingle windowè mechanism. 

The çsingle windowè mechanism can be used in conjunction with advance 

notification. This system is used in the port of Rotterdam in the Netherlands and 

allows assessing risks before the goods arrival at the port (see Figure 1).  

 

 
Figure: 1. System of preliminary risk analysis in the port of Rotterdam with 

using the çsingle windowè mechanism1 

 

As can be seen from Figure 1, based on the results of the analysis of 

information on goods from the unified automated system of state regulatory bodies 

of the Netherlands, the risk management system (RMS) can determine the risk 

category of the arriving goods before  its actual customs declaration and make a 

decision on assigning the risk category to the goods. The information analyzed in the 

çsingle windowè mechanism is accumulated and regularly analyzed for the purpose 

of self -learning of artificial intelligence, wh ich allows the release of goods arriving 

at the port of Rotterdam in an automatic mode. It should be noted that information 

about arriving goods and ships is sent to the çsingle windowè mechanism (arrow 

 
1Compiled by the author  
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Information), and its su bsequent analysis is carried out on the basis of 70 risk 

profiles, which makes it possible to effectively apply forms of actual customs control 

to goods. The red dotted line illustrates the moment when the ship arrives at the 

port. By the time the ship arr ives, there is already a deci sion that 92% of containers 

leave the port through the green corridor, based on the analysis of preliminary 

information. No more than 3% of the cargo goes to physical control and 5% of the 

cargo ends up in the orange corridor, which are randomly selected a t the discretion 

of the customs.  

Therefore, if we analyze the foreign experience of using the òsingle windowó 

mechanism as a tool for minimizing risks in customs, then it allows:  

ð automate  data retrieval and segment them;  

ð determine the criteria for clas sifying goods as high-risk goods; 

ðfocus customs efforts on high -risk shipments and facilitate the rapid release of 

low-risk consignments; 

ðgenerate risk profiles using indicators of targeted information selection, etc.  

After a nalyzing the implementation o f the çsingle windowè mechanism in 

various countries of the world, it can be concluded that the main difference 

between the application of the çsingle windowè mechanism, for example, in the EU 

countries from the EAEU countries is that in European countries  the çsingle windowè 

mechanism for many years is a full -fledged platform for the implementation of the 

full -fledged work of artificial intelligence in the framework of customs control of 

goods and other types of state control o f external trade.That is, the  çsingle windowè 

mechanism in the EAEU member states is significantly inferior in functionality to the 

çsingle windowè mechanism in European countries, which indicates the need to 

improve this area of customs throughout the EAE U. 

In the Republic of Korea, the automation of customs control of goods and 

vehicles began in 1992. The development and implementation of a çsingle windowè 

mechanism in the activities of the Korean customs authorities began in 1995 by 

creating the UNI-PASS information system, which in  2019 was used by more than 

110,000 Korean external trade participants. The UNI -PASS information system 

implies the implementation of the one -time information on goods and vehicles of 

international transportation submitted to t he authorized Korean state re gulatory 

authorities, which makes it possible to release the bulk of goods in automatic mode.  

UNI-PASS uses a unified system for assessing the risks of non-compliance of customs 

legislation by external trade participants which makes the movement of goods across 

the customs border of Korea transparent and safe from the point of view of the 

country's national economy. The Korean government expects that by the end of 

2025, the UNI-PASS information system will be able to automatical ly interact with 

the automate d customs systems of some other Asian countries, which, in fact, will 
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make the movement of goods within Asian countries for bona fide external trade 

participants practically unhindered.  

An interesting point is that the Korea çsingle windowè mechanism is based on 

two platforms: UtradeHub, which represents the national çsingle windowè and UNI-

PASS, the customs authorities' çsingle windowè. 

The national çsingle windowè of the analyzed state - UtradeHub is a unified 

information syst em of all incoming documents,  to which all involved state regulatory 

authorities, including representatives of the trading community, have access  

Analyzing, it can be said that various government departments and institutions, 

trading communities are conne cted to UtradeHub, and this s ystem is integrated with 

the UNI-PASS information system, which ensures the process of paperless trade and 

information exchange between all levels of interaction: B2B, B2G, G2G .  

As a result of a comparative analysis of Korea's çsingle windowè system and the 

Russian practice of using a çsingle windowè on the example of the complex software 

tool çPortal Sea Portè , it was established that the public sector interacts with the 

trading community within the framework of B2B / B2G, wh ich is not properly 

established in Russia. Information from airlines, sea carriers, customs brokers, 

forwarders, banks, insurance companies enters the national çsingle windowè - 

UtradeHub, which can then be used by customs and other government agencies, 

thereby ensuring B2B /B2G interaction. The declarant himself can submit a 

significant number of documents, in response to which he receives notification of 

the results: 620 documents, however, not when importing goods, but in general to 

the information syste m itself. But when declaring,  the customs authorities do not 

require all the documents, but can freely take them from the information system.  

Thus, the analysis of international experience in the development and 

implementation of the çsingle windowè mechanism showed that this mechanism is 

used to simplify the customs control procedure not only in the EAEU, but also in 

many countries of the world, which indicates its effectiveness in terms of 

documentary control in relation to goods and vehicles of internati onal transport.  

Analysis of the foreign experience of using the çsingle windowè mechanism 

showed that for the full use of this mechanism as a tool to increase the efficiency of 

control over external trade activities, it is necessary to link its work to the  

technology of preliminary no tification of customs authorities about the arrival of 

goods and vehicles of international transportation in the customs control zone.  

It has been established that, in contrast to the Russian practice of using a 

çsingle windowè, the systems of the countrie s under consideration have a 

comprehensive understanding of the çsingle windowè mechanism, its scope, and as 

single information space. In the EAEU member country - Russia, there is no common 

vision of all parties to the appointm ent process and the possibili ties for 

implementing the considered national mechanism, that is, in our country, local 
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projects are being developed for individual participants in the interaction. The study 

also concluded that in European countries there is n o concept of "preliminary 

inf ormation", that is, they provide information in advance and once. In the EU 

countries there is no, like in Russia,  preliminary information first, then information 

about arrival, and only then control of the cargo and the vehic le by state regulatory 

author ities. Supply chain efficiency can be improved by exchanging preliminary 

electronic data to effectively manage risk. The use of preliminary electronic data 

for effective risk management is at the heart of trade facilitation, se curity, revenue 

collection an d its analysis. Advance exchange of electronic data between relevant e -

commerce stakeholders and customs authorities should be carried out in a timely 

manner for effective risk management and customs control.  

The çsingle windowè mechanism makes it possible to organize the necessary 

collaboration between different national institutions to ensure a coherent and 

coordinated response to risks in the sphere of electronic commerce security, thereby 

facilitating legitimate trade. In or der to comply with and facili tate trade 

procedures, customs authorities should establish and strengthen partnerships with 

interested parties foreign trade in order to develop and strengthen communication, 

coordination and cooperation.  

Let us also analyze the application of the çsingle windowè mechanism using the 

example of a country such as Senegal. The çsingle windowè systemwas introduced in 

Senegal in 2004 and is implemented through the ORBUS platform. The ORBUS system 

was implemented in three stages:  

1. Model selection.  

2. Development of consensus among the interested parties.  

3. Development of technical parameters of the system.  

Accordingly, the first step was the decision to create a virtual çsingle windowè 

system, which made it possible to shorten the processin g time and ensure the 

availability of the service throughout the country. The second step was to consult 

with all interested parties and eventually reach agreement on the operating model, 

that is, the most important goal at this stage was to reach a consen sus on trade 

facilitation usi ng information technology. As for the third step, in 1996, 

representatives of the Trade Point Senegal (TPS) visited Singapore, where at that 

time the world's only çsingle windowè model was operating. Impressed by the high 

level  of organization and coordina tion in the Singapore network services, the TPS 

team first considered replicating the Singapore system. However, it soon became 

clear that the Singapore system would not be suitable for implementation in Senegal 

for two reasons. First, the government of Se negal is at a very early stage in the use 

of information technology; customs and government agencies operated in a much 

less automated environment than their counterparts in Singapore. Second, legal and 
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organizational constrain ts in Senegal at the time pre vented the use of automated 

processes in some trade-related procedures.  

This system was developed to provide the ability to carry out transactions 

during customs and other types of control through electronic data exchange betwe en 

interested parties  

The çsingle windowè system replaced the numerous trade documents and 

applications previously required for preliminary customs clearance with a single 

form submitted by the external trade participant in electronic form. Through the 

web interface, the system autom atically submits a uniform form to the various 

public and private authorities involved in the transaction.  

After the external trade participant submits his initial request, the system 

informs him what electronic documents are r equired for the requested tra nsaction, 

and the request is automatically sent to interested parties, involved in the 

transaction, such as banks, insurance company. Likewise, a separate web interface 

for customs bodies and other institutions connected to the  system allows them to 

receive and process trade requests. With built -in functionality, processing staff 

validate requests, request changes, or reject requests  

An external trade participant using the Senegalese çsingle windowè system 

submits an electronic  request, which the system th en sends to the relevant parties 

for processing. 

The çsingle windowè system allowed to reduce the time of preliminary planning 

and  expenses of the external trade participants, improve the quality of services 

provided to the cl ients and practically elimina te paperwork. Among the obvious 

advantages was the fact that the external trade participants took less time to go 

through customs control and collect necessary documents and permits before 

customs declaration. After the fees as sociated with customs operati ons were 

collected through the çsingle windowè and handed over to the relevant agencies, 

those agencies reported an increase in revenue. The çsingle windowè system has 

simplified trade processes for interested parties in both t he public and private 

sectors. Customs eventually became the agency tasked with handling all documents 

collected through the çsingle windowè system. 

çSingle windowè system: 

ðprovides the external trade participants with the convenience of a single form, 

presented in electronic form, w hich replaces numerous stages and procedures; 

ðreduces the time and costs for collecting and processing customs documents, 

since manual processes, document processing and signatures are replaced by 

automatic electronic processe s; 

ðincreases the efficiency of government revenue collection by increasing the 

level of compliance with the requirements for payment of duties and taxes among 

the external trade participants;  
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ðincreases the use of information technology in government agen cies; 

ðimproves the trading a nd investment environment as transactions become 

more efficient, transparent and predictable.  

The government is working to adapt the çsingle windowè to the changing needs 

of interested parties and to remove remaining customs bo ttlenecks. Senegal plans to 

further develop its çsingle windowè system through a number of projects and 

upgrades, including:  

ðpilot projects for data exchange with Europe and Asia;  

- expanding the scope of the "single window" for logistics services;  

- proj ect Electronic commerce;  

ðelectronic payment services;  

- modernization of the platform (architecture, technology and hardware);  

- improving of functionality.  

The introduction of a çsingle windowè system for customs operations and 

customs control in Senegal tested the government's abil ity to meet the disparate 

interests of interested parties in pursuing its vision of increasing competitiveness in 

international trade. The system under consideration for the clearance of goods 

allows the external trade particip ants to submit information to  a single authority to 

fulfill all regulatory requirements related to import and export.  This òentranceó is 

managed by one agency, which informs all relevant agencies and manages the 

combined control. It is worth noting that Se negal's experience with the 

implementation of theçsingle windowè system underscores the importance of 

ensuring acceptance of the çsingle windowè by all stakeholders, all of whom should 

be involved from the earliest stages of the project.  

Having analyzed the application of the çsingle windowè mechanism on the 

example of a country such as Senegal, we can say the following: in comparison with 

Russia, the main distinguishing feature is the organization of information interaction 

with such subjects as banks and insurance companies, which cannot be said about 

the Russian practice of application. Such interaction allows, if necessary, the 

customs authority to obtain reliable commercial information about a foreign trade 

transaction of a external trade participant, w ithout the need for inquiries  to banks 

and insurance companies. Referring to the reference model of the national çsingle 

windowè mechanism within the framework of interaction between business and 

government authorities, banks and insurance companies are am ong the participants 

in the i nformation exchange in the B2G/G2B format. However, communication with 

such institutions has not been developed in the Russian Federation. The interaction 

of business participants with government authorities is an important ind icator of the 

interest in the  development of such a mechanism as a çsingle windowè, which 

simplifies the procedure for performing customs operations and accelerates the time 

of customs control.The experience of Senegal shows the importance of 
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understanding such technology as a çsingle windowè by absolutely all participants in 

foreign trade exchange, who should closely interact with each other in order to 

develop a çsingle windowè. Cargo insurance in the supply chain of goods is currently 

an important compon ent of the logistics process,  which implies the need to interact 

with such a subject of foreign trade as insurance companies.  

A computerized customs management system like ASYCUDA, which handles the 

processing of cargo manifests, customs declarations and t ransit operations, is worth 

exploring. ASYCUDA (Automated Customs Data Processing System) is software 

designed for an efficient and effective customs management environment. This 

system was developed by UNCTAD. 

There are several versions of the ASYCUDA software (Fig. 2). The first ver sion 

was developed in 1981, currently ASYCUDA ++ and ASYCUDAWorld are used. 

 

 
Figure2.VersionsoftheASYCUDAsoftware2 

 

Based on the information published on the UNCTAD website, namely the 

Compendium 2019 concerning the ASYCUDA program, we will analyze the f oreign 

experience of using this system on the example of Jamaica and Jordan.  

Jamaica Customs needed to improve its ability  to obtain  accurate advance 

cargo in formation  in order to pre-process cargo for timely  release of cargo. As part 

of a partnership bet ween IATA (International Air Transport Association) and UNCTAD, 

the ASYCUDA World project in Jamaica was selected to pilot the implementation of 

an improved version of the system integrating IATA Cargo XML standards into the 

cargo manifest processing module. With the introduction of IATA Cargo XML 

standards in ASYCUDA World, airlines, forwarders and shippers operating in Jamaica 

can now use this global standard to submit electronic air cargo information to 

Jamaica Customs. An analysis of the application of this platform using the example 

of Jamaica has shown such practical achievements, which include electronic and 

paperless processes for the implementation of customs declaration of goods and 

vehicles and improved security through  advance information about t he cargo and 

improved risk assessment. In order to modernize customs, it was decided by the 

Jordanian Customs to put into operation the ASYCUDA ++ program. The reason for 

the introduction of the system was the need of the govern ment of the country to 

 
2Official ASYCUDA website.URL:https://asycuda.org/en/software.  
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replenish the budgetary component of the country, to increase the reliability and 

transparency of customs services, as well as to move away from the traditional 

principles of functioning of the customs as the main source of income. T his system 

has made it possible to significantly simplify customs operations. The Jordanian 

program had four components:  

1. Implementation of a çsingle windowè system at several border control 

points and customs declaration centers.  

2. The transition from the au tomated system for processin g customs data 

ASYCUDA ++ used by the Jordanian customs authorities to the ASYCUDA World 

system and the creation of the necessary infrastructure of information and 

communication technologies for:  

- functioning of ASYCUDAWorld; 

- modernization of the data c enter at the headquarters of the Jordanian 

Customs; 

- creating a disaster recovery center and  

- installation of integrated entry control systems that permit entry and exit of 

vehicles from the territory of the customs warehouse only if the corresponding 

electronic card shows that these vehicles have carry out all regulatory requirements.  

3. Increasing of efficiency through conducting trainings on the introduced 

technologies for customs officials, business representatives and brokers , as well as 

providing techn ical assistance in eliminating problems in various areas. Use of GPS 

technologies to track the movement of transit vehicles across the Kingdom.  

4. Improving of communication between Jordanian Customs and business 

representatives.  

The introduction of a çsingle windowè system at a number of border control 

points and customs declaration centers is the result of efforts by Jordanian Customs 

to provide a single point of access where traders can submit information required for 

government control of cross -border trade. The çsingle windowè system made it 

possible to simplify the sharing of information, as it created a single channel of 

access to numerous government departments that control foreign trade. The 

implementation of an improved ver sion of the ASYCUDA World system was aimed at 

simplifying the filing of declarations and customs operations. It is worth noting that 

as part of the development of the customs system, memorandums of understanding 

were signed between the Jordanian customs service and the relevant gover nment 

departments. The purpose of the signed memorandums of mutual assistance was to 

organize the handling of goods within the framework of a çsingle windowè, 

especially in the areas of management, operational interaction and in formation 

exchange.All parti cipating government agencies have completed the development of 

their own standardized datasets based on UN/EDIFACT. The çsingle windowè system 

in Jordan has reduced the volume of paperwork, the time spent on exports and 
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imports and, accordingly, increased the efficiency of all departments involved in the 

çsingle windowè system. The following indicators are distinguished, which have 

served as a successful modernization of the Jordanian customs service:  

- sufficient funding;  

- high qualification of employees;  

- modern computer base;  

- a well -thought -out regulatory framework;  

- use of advanced project management experience;  

- understanding of the business community, achieved through the constant 

posting of information materials about  the stages of the program i mplementation on 

the official website of the customs service;  

- participation in the project of the World Customs Organization  [2, p.130] . 

The analysis of this system showed that the successful creation of a çsingle 

windowè  mechanism is due to the active participation of government bodies, mainly 

the customs service. If in the Russian Federation, when using electronic documents, 

the requirement for the submission of documents on paper and affixing the 

appropriate marks in them r emains, then through the use  of the ASYCUDA system, a 

transition to paperless trade has been carried out, which is important in the 

development of a çsingle windowè  mechanism and is one of the main factors of 

introduction of such a mechanism. Improving of  customs control within the 

framework of the ASYCUDA program made it possible to establish the fiscal function 

of customs authorities, to ensure transparency in customs operations. And what is 

very important, the system in question fully complies with inte rnational standards.  

Thus, having studied the experience of using the ASYCUDA and ORBUS systems 

in order to develop the çsingle windowè mechanism, we can conclude that when 

introducing the analyzed mechanism, it is necessary to take into account equally th e 

interests of business part icipants and authorities, and it is also necessary to 

understand the importance of switching to a fully electronic representation of 

documents. Also, the effective functioning of the çsingle windowè mechanism in 

foreign countrie s is due to the fact that al l authorized state regulatory authorities 

use a single platform for receiving and processing data on goods and participants in 

foreign economic activity, which allows us to link the work of authorized  state 

regulatory authoriti es into an integral system. Such a platform is DAKOSY (Germany), 

PortNet (Finland), UNI -PASS (Republic of Korea), in Singapore - TradeXchange and 

ORBUS in Senegal. 

Summing up the analysis of foreign experience in the application of the çsingle 

windowè mechanism, the common features o f countries that are introducing 

platforms to create the mechanism under consideration should be noted. Among 

them are:  

- all countries introduced this technology in stages;  
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- funding was allocated for the creation of a çsingle windowè mechanism either 

from the state or from both the state and the private sector, that is, public -private 

partnership;  

- in the process of introducing and using information platforms, which are a 

mechanism for building a "single window", the necessary  improvements were carried 

out;  

- the introduction of a çsingle windowè  really made it possible to simplify 

international trade and reduce the time spent on customs and other types of state 

control;  

- ensuring the necessary coordination between the author ities and business 

participa nts;  

- significant cost savings when passing through customs and other types of state 

control;  

- a single entry point has been implemented, which is a single throughput 

channel for international trade.  
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ǉǑǆǈǆ 6 

 

ǙǊǐ-33  

ǇǮǶȄǰǴǨ ǆ.Ǔ. 

                        ǰǦǳǪǮǪǦǸ ǸǫǻǳǮǽǫǷǰǮǻ ǳǦǹǰ, ǪǴǼǫǳǸ 

ǉǴǷǹǪǦǶǷǸǨǫǳǳǦȅ ǴǶǩǦǳǮǭǦǼǮȅ ǨȁǷǾǫǩǴ ǵǶǴǺǫǷǷǮǴǳǦǱȂǳǴǩǴ ǴǧǶǦǭǴǨǦǳǮȅ 

çǊǴǳǫǼǰǮǯ ǳǦǼǮǴǳǦǱȂǳȁǯ ǹǳǮǨǫǶǷǮǸǫǸ  ȃǰǴǳǴǲǮǰǮ Ǯ ǸǴǶǩǴǨǱǮ  

ǮǲǫǳǮ ǒǮǻǦǮǱǦ ǘǹǩǦǳ-ǇǦǶǦǳǴǨǷǰǴǩǴè, 

ǩ. ǊǴǳǫǼǰ, ǊǴǳǫǼǰǦȅ ǓǦǶǴǪǳǦȅ ǖǫǷǵǹǧǱǮǰǦ 

 

ǔǜǋǓǐǆ ǣǚǚǋǐǘǎǈǓǔǗǘǎ ǖǋǐǑǆǒǡ ǈ ǗǎǗǘǋǒǋ ǒǆǖǐǋǘǎǓǉǔǈǡǛ 

ǐǔǒǒǙǓǎǐǆǜǎǏ Ǘ Ǚǝǋǘǔǒ ǘǋǛǓǔǑǔǉǎǏ ǘǆǖǉǋǘǎǖǔǈǆǓǎǥ 

 

ǆǳǳǴǸǦǼǮȅ 

ǈ ǷǸǦǸȂǫ ǶǦǷǷǲǴǸǶǫǳȁ ǶǴǱȂ ǸǦǶǩǫǸǮǶǴǨǦǳǮȅ Ǯ ǫǩǴ ǵǶǫǮǲǹǿǫǷǸǨǦ Ǩ ǷǮǷǸǫǲǫ 

ǵǶǴǪǨǮǬǫǳǮȅ ǶǫǰǱǦǲȁ ǳǦ Ƕȁǳǰǫ ǸǴǨǦǶǴǨ Ǯ ǹǷǱǹǩ. ǕǶǫǪǷǸǦǨǱǫǳȁ ǴǷǳǴǨǳȁǫ ȃǸǦǵȁ 

ǸǦǶǩǫǸǮǶǴǨǦǳǮȅ Ǯ Ǯǻ ǻǦǶǦǰǸǫǶǮǷǸǮǰǮ.  ǔǵǮǷǦǳǦ ǴǼǫǳǰǦ ȃǺǺǫǰǸǮǨǳǴǷǸǮ 

ǸǦǶǩǫǸǮǶǴǨǦǳǳǴǯ ǶǫǰǱǦǲȁ  Ǩ ǵǴǵǹǱȅǶǳȁǻ ǷǴǼǮǦǱȂǳȁǻ ǷǫǸȅǻ. ǎǭǹǽǫǳȁ 

ǨǴǭǲǴǬǳǴǷǸǮ ǷǫǶǨǮǷǦ K50:BI Ǯ ǵǶǫǪǷǸǦǨǱǫǳǴ ǪǫǸǦǱȂǳǴǫ ǴǵǮǷǦǳǮǫ ǵǶǴǼǫǪǹǶȁ 

ǴǼǫǳǰǮ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǶǫǰǱǦǲȁ Ǩ ǷǮǷǸǫǲǫ ǲǦǶǰǫǸǮǳǩǴǨȁǻ ǰǴǲǲǹǳǮǰǦǼǮǯ ǳǦ 

ǴǷǳǴǨǫ ǸǫǻǳǴǱǴǩǮǯ ǸǦǶǩǫǸǮǶǴǨǦǳǮȅ, ǸǦǰǬǫ ǹǰǦǭǦǳȁ ǵǶǫǮǲǹǿǫǷǸǨǦ Ǯ ǳǫǪǴǷǸǦǸǰǮ 

ǪǦǳǳǴǩǴ ǷǫǶǨǮǷǦ. Ǘ ǼǫǱȂȄ ǵǴǨȁǾǫǳǮȅ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǶǫǰǱǦǲǳȁǻ ǰǦǲǵǦǳǮǯ ǳǦ 

ǴǷǳǴǨǫ ǸǫǻǳǴǱǴǩǮǯ ǸǦǶǩǫǸǮǶǴǨǦǳǮȅ Ǯǭǹǽǫǳȁ ǴǵȁǸ ǵǶǴǪǨǮǬǫǳǮȅ ǶǫǰǱǦǲȁ 

ǵǴǵǹǱȅǶǳȁǻ ǦǰǷǫǱǫǶǦǸǴǶǴǨ ǳǦ Ƕȁǳǰǫ ǸǴǨǦǶǴǨ Ǯ ǹǷǱǹǩ, Ǧ ǸǦǰǬǫ ǴǵǶǫǪǫǱǫǳȁ 

ǳǦǵǶǦǨǱǫǳǮȅ ǶǦǭǨǮǸǮȅ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǷǸǦǶǸǦǵǴǨ Ǩ ǖǴǷǷǮǮ. 

ǐǱȄǽǫǨȁǫ ǷǱǴǨǦ 

ǘǦǶǩǫǸǮǶǴǨǦǳǮǫ, ǲǦǶǰǫǸǮǳǩǴǨȁǫ ǰǴǲǲǹǳǮǰǦǼǮǮ, ǶǫǰǱǦǲǦ, ǷǸǦǶǸǦǵȁ, 

ǦǰǷǫǱǫǶǦǸǴǶȁ, ǶȁǳǴǰ ǸǴǨǦǶǴǨ Ǯ ǹǷǱǹǩ, ǴǼǫǳǰǦ ȃǺǺǫǰǸǮǨǳǴǷǸǮ, ǷǴǼǮǦǱȂǳȁǫ ǷǫǸǮ.  
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Annotation  

The article discusses the role of targeting and its advantages in the syste m of 

advertising promotion in the market of goods and services. The main stages of 

targeting and their characteristics are presented.  The evaluation of the 

effectiveness of targeted advertising in popular social networks is described. The 

possibilities of  the K50:BI service are studied and a detailed description of the 

procedure for evaluating the effectiveness of advertising in the marketing 

communications system based on targeting technologies is presented, the 

advantages and disadvantages of this service are also indicated. In order to increase 

the effectiveness of advertising campaigns based on targeting technologies, the 

experience of advertising promotion of popular accelerators in the market of goods 

and services has been studied, as well as the dire ctions of financing startups in 

Russia have been identified.  

Keywords  

Targeted, marketing communications, advertising, startup, accelerators, goods 

and services market, performance evaluation, social networks.  

 

ǘǦǶǩǫǸǮǶǴǨǦǳǳǦȅ ǶǫǰǱǦǲǦ ǸǴǽǳǦȅ Ǯ ȃǺǺǫǰǸǮǨǳǦȅ, ǳǴ ǫȆ ǴǷǴǧǫǳǳǴǷǸǮ ǲǴǩǹǸ 

ǷȁǩǶǦǸȂ ǵǶǴǸǮǨ ǶǫǰǱǦǲǴǪǦǸǫǱȅ. ǉǱǦǨǳǦȅ ǵǶǴǧǱǫǲǦ ǲǳǴǩǮǻ ǸǦǶǩǫǸǴǱǴǩǴǨ Ǩ ǸǴǲ, 

ǽǸǴ ǦǹǪǮǸǴǶǮȅ ǲǴǬǫǸ ǮǷǷȅǰǳǹǸȂ. ǋǷǱǮ ǪǱȅ ǰǦǲǵǦǳǮǮ ǹǰǦǭǦǱǮ ǷǱǮǾǰǴǲ ǹǭǰǮǫ 

ǳǦǷǸǶǴǯǰǮ, ǦǹǪǮǸǴǶǮȅ ǴǰǦǬǫǸǷȅ ǴǽǫǳȂ ǲǦǱǴǽǮǷǱǫǳǳǴǯ Ǯ ǧȁǷǸǶǴ ǭǦǰǴǳǽǮǸǷȅ. 

ǎǳǴǩǪǦ ǸǦǶǩǫǸǮǳǩ ǴǷǱǴǬǳȅǫǸǷȅ ǳǫǬǫǱǦǳǮǫǲ ǳǫǰǴǸǴǶȁǻ ǵǴǱȂǭǴǨǦǸǫǱǫǯ ǨǮǪǫǸȂ 

ǶǫǰǱǦǲǹ Ǩ ǵǶǮǳǼǮǵǫ, ǴǳǮ ǹǷǸǦǳǦǨǱǮǨǦȄǸ ǵǶǮǱǴǬǫǳǮȅ ǧǱǴǰǮǶǴǨǰǮ, ǳǦǵǶǮǲǫǶ, 

AdBlock. ǓǦǰǴǳǫǼ, ǨǷǫǩǪǦ ǫǷǸȂ ǨǫǶǴȅǸǳǴǷǸȂ, ǽǸǴ ǰǦǰ ǸǴǱȂǰǴ Ǩȁ ǭǦǨǫǶǾǮǸǫ 

ǰǦǲǵǦǳǮȄ, ǵǶǴǪǦǬǮ ǲǴǩǹǸ ǶǫǭǰǴ ǹǵǦǷǸȂ Ǯǭ-ǭǦ ǸǴǩǴ, ǽǸǴ ǵǶǮǸǴǰ ǰǱǮǫǳǸǴǨ 

ǴǧǫǷǵǫǽǮǨǦǱǷȅ ǱǮǾȂ ǵǱǦǸǳǴǯ ǶǫǰǱǦǲǴǯ [1]. 

ǐ ǴǷǳǴǨǳȁǲ ǵǶǫǮǲǹǿǫǷǸǨǦǲ ǸǦǶǩǫǸǮǳǩǦ ǲǴǬǳǴ ǴǸǳǫǷǸǮ ǸǦǰǮǫ ǲǴǲǫǳǸȁ: 

- ǵǶǮǨǱǫǽǫǳǮǫ ǼǫǱǫǨǴǯ ǦǹǪǮǸǴǶǮǮ, ǰǴǸǴǶǦȅ Ƿ ǨȁǷǴǰǴǯ ǨǫǶǴȅǸǳǴǷǸȂȄ 

ǵǶǮǴǧǶǫǸǫǸ ǵǶǴǪǹǰǸ; 

- ǨǴǭǲǴǬǳǴǷǸȂ ǵǶǴǨǫǪǫǳǮȅ ǶǫǸǦǶǩǫǸǮǳǩǦ ð ǪǫǲǴǳǷǸǶǦǼǮȅ ǴǧȀȅǨǱǫǳǮȅ 

ǵǴǱȂǭǴǨǦǸǫǱȅǲ, ǰǴǸǴǶȁǫ ǶǦǳǫǫ ǨǭǦǮǲǴǪǫǯǷǸǨǴǨǦǱǮ Ƿ ǧǶǫǳǪǴǲ; 

- ǷǴǭǪǦǳǮǫ ǶǫǱǫǨǦǳǸǳȁǻ ǴǧȀȅǨǱǫǳǮǯ ð ǶǦǭǪǫǱǫǳǮǫ ǦǹǪǮǸǴǶǮǮ ǳǦ 

ǷǫǩǲǫǳǸȁ ǵǴǲǴǩǦǫǸ ǶǫǰǱǦǲǴǪǦǸǫǱȅǲ ǷǴǭǪǦǨǦǸȂ ǳǫǷǰǴǱȂǰǴ ǲǦǰǷǮǲǦǱȂǳǴ 

ǵǫǶǷǴǳǦǱǮǭǮǶǴǨǦǳǳȁǻ ǴǧȀȅǨǱǫǳǮǯ ǪǱȅ ǵǶǮǨǱǫǽǫǳǮȅ ǦǹǪǮǸǴǶǮǮ. 

ǖǦǷǷǲǴǸǶǮǲ ǴǷǳǴǨǳȁǫ ȃǸǦǵȁ ǸǦǶǩǫǸǮǳǩǦ. 

ǕǫǶǨȁǯ ȃǸǦǵ - ǰǴǲǵǱǫǰǷǳȁǯ ǷǧǴǶ Ǯ ǵǫǶǨǮǽǳȁǯ ǦǳǦǱǮǭ ǮǳǺǴǶǲǦǼǮǮ, 

çǵǴǱǫǭǳȁǯè Ǯ ǷǨǴǫǨǶǫǲǫǳǳȁǯ ǲǴǳǮǸǴǶǮǳǩ ǦǹǪǮǸǴǶǮǮ. 

ǈǸǴǶǴǯ ȃǸǦǵ - çǹǲǳǦȅè ǴǼǫǳǰǦ ǮǳǺǴǶǲǦǼǮǮ, ǰǴǸǴǶǦȅ ǵǴǭǨǴǱȅǫǸ Ǯǭ 

ǭǳǦǽǮǸǫǱȂǳǴǩǴ ǴǧȀǫǲǦ ǪǦǳǳȁǻ Ǵ ǧǴǱȂǾǴǲ ǰǴǱǮǽǫǷǸǨǫ ǵǴǱȂǭǴǨǦǸǫǱǫǯ, ǷǪǫǱǦǸȂ 
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ǨȁǨǴǪ Ǵ ǵǶǫǪǵǴǽǸǫǳǮȅǻ ǼǫǱǫǨǴǯ ǦǹǪǮǸǴǶǮǮ, ǨǰǹǷǦǻ, ǷǵǴǷǴǧǦǻ ǰǴǲǲǹǳǮǰǦǼǮǮ, 

ǷǵǴǷǴǧǦǻ ǵǴǰǹǵǰǮ Ǯ Ǹ.ǵ. 

ǘǶǫǸǮǯ ȃǸǦǵ - ǳǫǴǧǻǴǪǮǲǴ ǨȁǩǴǪǳǴ ǪǱȅ ǼǫǱǫǨǴǯ ǦǹǪǮǸǴǶǮǮ ǵǶǫǪǷǸǦǨǮǸȂ 

ǮǳǺǴǶǲǦǼǮǴǳǳǴǫ ǷǴǴǧǿǫǳǮǫ, ǸǴǨǦǶ, ǹǷǱǹǩǹ. 

ǝǫǸǨǫǶǸȁǯ ȃǸǦǵ - ǶǫǰǱǦǲǦ ǶǦǭǲǫǿǦǫǸǷȅ ǸǴǱȂǰǴ ǳǦ Ǹǫǻ ǮǳǺǴǶǲǦǼǮǴǳǳȁǻ 

ǶǫǷǹǶǷǦǻ, ǰǴǸǴǶȁǫ ǵǴǷǫǿǦǫǸ ǵǴǸǫǳǼǮǦǱȂǳǦȅ ǦǹǪǮǸǴǶǮȅ (ǴǵǶǫǪǫǱǫǳǳȁǫ ǷǦǯǸȁ, 

ǷǸǶǦǳǮǼȁ, ǶǦǭǪǫǱȁ ǲǦǩǦǭǮǳǴǨ, ǶǦǭǪǫǱȁ Ǩ ǬǹǶǳǦǱǦǻ, ǸǫǱǫǨǮǭǮǴǳǳȁǫ ǵǫǶǫǪǦǽǮ) 

[2].  

ǈ ǳǫǰǴǸǴǶȁǻ ǷǴǼǮǦǱȂǳȁǻ ǷǫǸȅǻ ǫǷǸȂ ǨǷǸǶǴǫǳǳȁǫ ǵǴǰǦǭǦǸǫǱǮ ǲǮǳǮǲǦǱȂǳǴǩǴ 

ǧȄǪǬǫǸǦ, ǰǦǰ, ǳǦǵǶǮǲǫǶ, Ǩ Facebook (ǵǶǴǪǹǰǸ ǰǴǲǵǦǳǮǮ Meta, ǰǴǸǴǶǦȅ ǵǶǮǭǳǦǳǦ 

ȃǰǷǸǶǫǲǮǷǸǷǰǴǯ ǴǶǩǦǳǮǭǦǼǮǫǯ Ǩ ǖǴǷǷǮǮ). Ǚ ǳǫǩǴ ǲǮǳǮǲǦǱȂǳǦȅ ǴǵǱǦǸǦ ǭǦ ǵǴǰǦǭȁ 

ǷǴǷǸǦǨǱȅǫǸ 0,5 ǪǴǱǱǦǶǦ. ǊǱȅ Instagram (ǵǶǴǪǹǰǸ ǰǴǲǵǦǳǮǮ Meta, ǰǴǸǴǶǦȅ 

ǵǶǮǭǳǦǳǦ ȃǰǷǸǶǫǲǮǷǸǷǰǴǯ ǴǶǩǦǳǮǭǦǼǮǫǯ Ǩ ǖǴǷǷǮǮ) ȃǸǴǸ ǵǴǰǦǭǦǸǫǱȂ ð 20 ǶǹǧǱǫǯ. 

ǊǶǹǩǮǫ ǵǱǦǸǺǴǶǲȁ ǵǶǫǪǱǦǩǦȄǸ ǮǷǻǴǪǮǸȂ Ǯǭ ǴǧǿǫǩǴ ǲǮǳǮǲǦǱȂǳǴǩǴ ǧȄǪǬǫǸǦ, 

ǰǴǸǴǶȁǯ ǵǴǷǸǹǵǮǱ Ǩ ǶǫǰǱǦǲǳȁǯ ǰǦǧǮǳǫǸ ǷǶǦǭǹ Ƿ ǳǦǽǦǱǴǲ ǰǦǲǵǦǳǮǮ. ǓǦǵǶǮǲǫǶ, 

ǪǱȅ MyTarget ǲǮǳǮǲǦǱȂǳȁǯ ǧȄǪǬǫǸ ǷǴǷǸǦǨǱȅǫǸ 3 600 ǶǹǧǱǫǯ. ǓǫǰǴǸǴǶȁǫ ǧǫǶǹǸ 

ǴǵǱǦǸȁ ǭǦ ǵǴǰǦǭȁ, ǰǦǰ ǈǐǴǳǸǦǰǸǫ: ǷǸǴǮǲǴǷǸȂ ǭǦ 1 000 ǵǴǰǦǭǴǨ ǨǦǶȂǮǶǹǫǸǷȅ ǴǸ 50 

ǪǴ 1 000 ǶǹǧǱǫǯ. 

ǐǴǳǫǽǳǦȅ ǷǸǴǮǲǴǷǸȂ ǭǦǨǮǷǮǸ ǴǸ ǴǻǨǦǸǴǨ ǦǹǪǮǸǴǶǮǮ, ǰǴǸǴǶȁǫ ǶǦǷǷǽǮǸȁǨǦǫǸ 

ǵǴǱǹǽǮǸȂ ǶǫǰǱǦǲǴǪǦǸǫǱȂ. ǋǷǱǮ ǲǮǳǮǲǦǱȂǳȁǫ ǷǸǦǨǰǮ ǳǦ ǶǫǰǱǦǲǳȁǫ ǧȄǪǬǫǸȁ ǫǷǸȂ 

ǨǫǭǪǫ, ǸǴ ǵǴǸǴǱǰǦ ǪǱȅ ǳǮǻ ǵǶǦǰǸǮǽǫǷǰǮ ǳǫ ǷǹǿǫǷǸǨǹǫǸ. ǓǴ ǪǦǬǫ ǵǶǮ 

ǲǦǰǷǮǲǦǱȂǳǴǲ ǨǱǴǬǫǳǮǮ ǷǶǫǪǷǸǨ ǳǫǨǴǭǲǴǬǳǴ ǵǴǱǳǴǷǸȂȄ ǴǻǨǦǸǮǸȂ ǦǹǪǮǸǴǶǮȄ: 

ǰǦǰǮǫ-ǸǴ ǦǰǰǦǹǳǸȁ ǷǸǦǳǴǨȅǸǷȅ ǳǫǦǰǸǹǦǱȂǳȁǲǮ, ǩǪǫ-ǸǴ ǵǴǱȂǭǴǨǦǸǫǱǮ 

ǵǶǫǪǴǷǸǦǨǱȅȄǸ Ǵ Ƿǫǧǫ ǳǫǨǫǶǳȁǫ ǷǨǫǪǫǳǮȅ Ǯ Ǹ.Ǫ. 

ǕǴǸǫǳǼǮǦǱȂǳȁǫ ǰǱǮǫǳǸȁ ǴǼǫǳǮǨǦȄǸ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǶǫǰǱǦǲȁ ǳǫ ǸǴǱȂǰǴ ǵǴ 

CTR: ǴǳǮ ǭǳǦǰǴǲȁ Ƿ KPI Ǯ ǻǴǸȅǸ ǨǮǪǫǸȂ ǨǷǫ ǧǴǱǫǫ ǳǦǩǱȅǪǳȁǫ, ǺǹǳǰǼǮǴǳǦǱȂǳȁǫ, 

ǵǶǴǪǨǮǳǹǸȁǫ ǴǸǽǫǸȁ. 

ǓǦ ǫǬǫǪǳǫǨǳȁǯ Ǯ ǪǫǸǦǱǮǭǮǶǴǨǦǳǳȁǯ ǴǸǽǫǸ ǨǶǹǽǳǹȄ ǹǻǴǪǮǸ ǴǸ 30 ǲǮǳǹǸ ǪǴ 

ǳǫǷǰǴǱȂǰǮǻ ǽǦǷǴǨ. ǗǴǨǶǫǲǫǳǳȁǫ ǷǫǶǨǮǷȁ Ǯ ǶǫǾǫǳǮȅ ǹǵǶǴǿǦȄǸ ǵǶǴǼǫǷǷȁ 

ǦǳǦǱǮǸǮǰǮ Ǯ ǷǹǿǫǷǸǨǫǳǳǴ ȃǰǴǳǴǲȅǸ ǨǶǫǲȅ ǶǦǧǴǸȁ. ǔǪǮǳ Ǯǭ ǸǦǰǮǻ ǵǶǴǪǹǰǸǴǨ ñ 

ǷǫǶǨǮǷ K50:BI [3]. ǎǳǷǸǶǹǲǫǳǸ ǵǴǲǴǩǦǫǸ ǨǮǭǹǦǱǮǭǮǶǴǨǦǸȂ ǳǹǬǳȁǫ ǵǦǶǦǲǫǸǶȁ Ǯ 

ǻǦǶǦǰǸǫǶǮǷǸǮǰǮ ǪǱȅ ǴǸǷǱǫǬǮǨǦǳǮȅ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǶǫǰǱǦǲǳȁǻ ǰǦǲǵǦǳǮǯ. ǎǭǹǽǮǲ 

ǨǴǭǲǴǬǳǴǷǸǮ ǷǫǶǨǮǷǦ Ǯ ǪǫǸǦǱȂǳǴǫ ǴǵǮǷǦǳǮǫ ǵǶǴǼǫǪǹǶȁ ǴǼǫǳǰǮ ȃǺǺǫǰǸǮǨǳǴǷǸǮ 

ǶǫǰǱǦǲȁ Ǩ ǷǮǷǸǫǲǫ ǲǦǶǰǫǸǮǳǩǴǨȁǻ ǰǴǲǲǹǳǮǰǦǼǮǯ ǳǦ ǴǷǳǴǨǫ ǸǫǻǳǴǱǴǩǮǯ 

ǸǦǶǩǫǸǮǶǴǨǦǳǮȅ [4]. 

ǖǦǷǷǲǴǸǶǮǲ ǵǶǫǮǲǹǿǫǷǸǨǦ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǷǫǶǨǮǷǦ K50:BI. 

1. ǕǴǪǪǫǶǬǰǦ ǰǱǮǫǳǸǴǨ. ǗǴǸǶǹǪǳǮǰǮ ǐ50:BI ǳǦǷǸǶǦǮǨǦȄǸ ǪǴǷǰǹ ǸǦǰ, ǰǦǰ Ǩȁ 

ǻǴǸǮǸǫ,  Ǯ ǴǰǦǭȁǨǦȄǸ ǸǫǻǳǮǽǫǷǰǹȄ ǵǴǪǪǫǶǬǰǹ Ǩ ǪǦǱȂǳǫǯǾǫǲ. ǣǸǴ ǷǹǿǫǷǸǨǫǳǳȁǯ 

ǵǱȄǷ, ǨǫǪȂ Ǩ ǪǶǹǩǮǻ ǦǳǦǱǴǩǮǽǳȁǻ ǷǫǶǨǮǷǦǻ ǵǶǮǻǴǪǮǸǷȅ ǷǦǲǴǲǹ ǶǦǭǧǮǶǦǸȂǷȅ Ǩ 

ǳǦǷǸǶǴǯǰǦǻ. 
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2. ǎǳǸǫǩǶǦǼǮǮ Ƿ ǵǴǵǹǱȅǶǳȁǲǮ ǷǫǶǨǮǷǦǲǮ. ǎǭ ǰǴǶǴǧǰǮ ǪǴǷǸǹǵǳȁ 

ǰǴǳǳǫǰǸǴǶȁ ǰ ǵǴǵǹǱȅǶǳȁǲ ǶǫǰǱǦǲǳȁǲ, ǦǳǦǱǮǸǮǽǫǷǰǮǲ Ǯ CRM-ǷǮǷǸǫǲǦǲ, 

ǵǴǷǸǴȅǳǳǴ ǪǴǧǦǨǱȅȄǸǷȅ ǳǴǨȁǫ: ǫǷǱǮ ǹ ǨǦǷ ǪǶǹǩǮǫ ǮǷǸǴǽǳǮǰǮ ǪǦǳǳȁǻ, ǮǷǵǴǱȂǭǹǯǸǫ 

ǰǴǳǳǫǰǸǴǶ ǪǱȅ  ǭǦǩǶǹǭǰǮ CSV-ǺǦǯǱǴǨ. 

3. ǇǴǱȂǾǴǯ ǳǦǧǴǶ ǨǮǪǬǫǸǴǨ. ǈǮǪǬǫǸ ñ ȃǸǴ ǷǴǨǴǰǹǵǳǴǷǸȂ ǸǮǵǴǨ 

ǨǮǭǹǦǱǮǭǦǼǮǮ (ǸǦǧǱǮǼ, ǩǶǦǺǮǰǴǨ, ǰǶǹǩǴǨȁǻ ǪǮǦǩǶǦǲǲ Ǯ Ǹ. Ǫ.), ǷǵǮǷǰǦ 

ǮǷǵǴǱȂǭǹǫǲȁǻ ǵǴǱǫǯ Ǯ ǵǶǴǽǮǻ ǳǦǷǸǶǴǫǰ. ǒǴǬǳǴ ǧȁǷǸǶǴ ǷǴǭǪǦǨǦǸȂ ǳǴǨȁǫ ǨǮǪǬǫǸȁ 

ǽǫǶǫǭ ǺǹǳǰǼǮȄ ǪǹǧǱǮǶǴǨǦǳǮȅ, ǳǦ ǷǨǴǯ ǨǰǹǷ ǳǦǷǸǶǴǮǸȂ Ǯǻ ǨǳǫǾǳǮǯ ǨǮǪ, 

ǶǦǷǵǴǱǴǬǫǳǮǫ Ǯ ǶǦǭǲǫǶ. ǈ ǷǫǶǨǮǷǫ ǐ50 ǫǷǸȂ ǨǮǪǬǫǸȁ ǵǴǪ ǨǷǫ ǵǴǵǹǱȅǶǳȁǫ ǭǦǪǦǽǮ 

ǧǮǭǳǫǷǦ (ǶǮǷ. 1).  

 

 
 

ǖǮǷǹǳǴǰ 1 ð ǗǰǶǮǳǾǴǸ ǵǶǮǲǫǶǦ ǨǮǪǬǫǸǦ ǷǫǶǨǮǷǦ K50:BI 

 

ǓǦǵǶǮǲǫǶ, ǭǪǫǷȂ ǵǴ ǹǲǴǱǽǦǳǮȄ ǭǦǱǴǬǫǳ ǨǮǪǬǫǸ, ǵǴǭǨǴǱȅȄǿǮǯ ǺǴǶǲǮǶǴǨǦǸȂ 

ǵǱǦǳǴǨȁǫ Ǯ ǺǦǰǸǮǽǫǷǰǮǫ ǵǴǰǦǭǦǸǫǱǮ (ǶǮǷ. 2). 

 

 
ǖǮǷǹǳǴǰ 2 ð ǗǰǶǮǳǾǴǸ ǵǶǮǲǫǶǦ ǶǫǪǦǰǸǮǶǴǨǦǳǮȅ ǨǮǪǬǫǸǦ ǷǫǶǨǮǷǦ K50:BI 
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4. ǒǮǳǮǲǦǱǮǷǸǮǽǳȁǯ ǮǳǸǫǶǺǫǯǷ ǊǴǷǰǮ. ǍǪǫǷȂ ǳǫǸ ǳǮǽǫǩǴ ǱǮǾǳǫǩǴ Ǯ ǨǴ 

ǨǷǫǲ ǱǫǩǰǴ ǶǦǭǴǧǶǦǸȂǷȅ. ǕǶǮ ǨǴǵǶǴǷǦǻ ǵǶǴǷǸǴ ǴǧǶǦǿǦǫǲǷȅ Ǩ ǵǴǪǪǫǶǬǰǹ Ǯ ǧȁǷǸǶǴ 

ǵǴǱǹǽǦǫǲ ǴǸǨǫǸ. 

ǕǶǫǪǷǸǦǨǮǲ ǰǦǰ ǶǫǭǹǱȂǸǦǸ ǳǦǹǽǳǴǩǴ ǮǷǷǱǫǪǴǨǦǳǮȅ ǳǫǪǴǷǸǦǸǰǮ ǷǫǶǨǮǷǦ 

K50:BI. 

1. ǓȄǦǳǷȁ ǮǳǸǫǶǺǫǯǷǦ. ǓǦǷǸǶǴǮǸȂ ǷǴǶǸǮǶǴǨǰǹ Ǩ ǨǮǪǬǫǸǫ çǘǦǧǱǮǼǦè 

ǲǴǬǳǴ ǸǴǱȂǰǴ ǽǫǶǫǭ ǫǩǴ ǶǫǪǦǰǸǮǶǴǨǦǳǮǫ. ǎǭ-ǭǦ ȃǸǴǩǴ ǳǫ ǵǴǱǹǽǮǸǷȅ ǧȁǷǸǶǴ 

ǷǴǶǸǮǶǴǨǦǸȂ ǪǦǳǳȁǫ ǵǴ ǶǦǭǳȁǲ ǵǦǶǦǲǫǸǶǦǲ. 

2. ǈǶǫǲȅ ǴǧǳǴǨǱǫǳǮȅ ǨǮǭǹǦǱǮǭǦǼǮǮ. ǗǮǷǸǫǲǦ ǭǦǩǶǹǬǦǫǸ ǪǦǳǳȁǫ ǷǳǦǽǦǱǦ Ǩ 

ǻǶǦǳǮǱǮǿǫ, ǳǴ ǵǶǮ Ƿǲǫǳǫ ǪǦǸȁ ǴǳǦ 5-10 ǷǫǰǹǳǪ ǴǧǳǴǨǱȅǫǸ Ǯǻ Ǩ ǨǮǪǬǫǸǦǻ. ǣǸǴ 

ǷǴǭǪǦǫǸ ǭǦǪǫǶǬǰǹ, ǰǴǸǴǶǦȅ ǴǷǴǧǫǳǳǴ ǴǿǹǸǮǲǦ ǵǶǮ ǨȁǧǴǶǫ ǧǴǱȂǾǴǩǴ ǵǫǶǮǴǪǦ 

ǴǸǴǧǶǦǬǫǳǮȅ. 

3. ǗǫǶǨǮǷ ǵǱǦǸǳȁǯ. ǗǸǴǮǲǴǷǸȂ ǧǦǭǴǨǴǩǴ ǵǦǰǫǸǦ ǳǦǽǮǳǦǫǸǷȅ ǴǸ 3 ǸȁǷ. Ƕǹǧ. Ǩ 

ǲǫǷȅǼ. ǍǦ ǷǴǭǪǦǳǮǫ ǴǸǽǫǸǦ ǰǴǲǦǳǪǴǯ K50:BI ǸǴǬǫ ǳǹǬǳǴ ǵǱǦǸǮǸȂ. ǜǫǳǦ ǹǷǱǹǩǮ 

ǭǦǨǮǷǮǸ ǴǸ ǷǱǴǬǳǴǷǸǮ ǶǦǧǴǸȁ Ǯ ǳǦǽǮǳǦǫǸǷȅ ǴǸ 5 ǸȁǷ. Ƕǹǧ. 

4. ǗǱǴǬǳǴǷǸȂ ǷǦǲǴǷǸǴȅǸǫǱȂǳǴǯ ǳǦǷǸǶǴǯǰǮ. ǗǴǭǪǦǳǮǫ ǴǸǽǫǸǳǴǷǸǮ Ǯ 

ǳǦǷǸǶǴǯǰǮ ǵǴǪǰǱȄǽǫǳǮȅ ǮǷǸǴǽǳǮǰǴǨ ñ ǸǶǹǪǴǫǲǰǮǯ ǵǶǴǼǫǷǷ.  

ǍǳǦǽǮǲǴǷǸȂ ǴǼǫǳǰǮ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǮǳǷǸǶǹǲǫǳǸǴǨ ǲǦǶǰǫǸǮǳǩǴǨȁǻ 

ǰǴǲǲǹǳǮǰǦǼǮǯ ǵǴǪǸǨǫǶǬǪǦǫǸǷȅ Ǹǫǲ, ǽǸǴ ǴǳǦ ǵǴǭǨǴǱȅǫǸ ǨȁȅǨǮǸȂ ǵǶǴǧǱǫǲȁ Ǩ 

ǵǶǴǼǫǷǷǫ ǨǭǦǮǲǴǪǫǯǷǸǨǮȅ, ǳǦ ǴǷǳǴǨǫ ȃǸǴǩǴ ǷǰǴǶǶǫǰǸǮǶǴǨǦǸȂ ǲǦǶǰǫǸǮǳǩǴǨȁǯ ǵǱǦǳ 

ǸǦǰǮǲ ǴǧǶǦǭǴǲ, ǽǸǴǧȁ ǮǭǧǫǬǦǸȂ ǭǳǦǽǮǸǫǱȂǳȁǻ ǵǴǸǫǶȂ Ǯ ǮǭǪǫǶǬǫǰ. ǕǶǮ 

ǶǦǭǶǦǧǴǸǰǫ ǵǱǦǳǦ ǲǦǶǰǫǸǮǳǩǦ ǷǱǫǪǹǫǸ ǴǵǶǫǪǫǱǮǸȂ ǷǶǫǪǷǸǨǦ ǰǴǲǲǹǳǮǰǦǼǮǮ Ƿ 

ǼǫǱǫǨǴǯ ǦǹǪǮǸǴǶǮǫǯ Ǯ ǨȁǧǶǦǸȂ ǰǶǮǸǫǶǮǮ ǴǼǫǳǰǮ Ǯ ǵǴǰǦǭǦǸǫǱǮ ȃǺǺǫǰǸǮǨǳǴǷǸǮ. 

ǝǸǴǧȁ ǴǼǫǳǮǸȂ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǨȁǵǴǱǳǫǳǮȅ ǲǦǶǰǫǸǮǳǩǴǨǴǩǴ ǵǱǦǳǦ ǳǦ ǨǷǫǻ 

ȃǸǦǵǦǻ, ǴǸ ǵǱǦǳǮǶǴǨǦǳǮȅ ǪǴ ǴǼǫǳǰǮ ǶǫǭǹǱȂǸǦǸǴǨ, ǲǴǬǳǴ ǵǶǴǨǫǷǸǮ ǴǼǫǳǰǹ 

ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǵǴ ǴǪǳǴǲǹ ǮǪǮ ǳǫǷǰǴǱȂǰǮǲ ǴǵǮǷǦǳǳȁǲ ǵǦǶǦǲǫǸǶǦǲ. 

1. ǣǺǺǫǰǸǮǨǳǴǷǸȂ Ǩ ǵǱǦǳǫ ǵǴǨȁǾǫǳǮȅ ǵǶǴǪǦǬ. ǈ ȃǸǴǲ ǷǱǹǽǦǫ, ǭǦ ǴǷǳǴǨǹ 

ǧǫǶǫǸǷȅ ǨǷȅ ǷǸǴǮǲǴǷǸȂ ǶǫǰǱǦǲǳǴǯ ǰǦǲǵǦǳǮǮ, ǭǦ ȃǸǴǸ Ǭǫ ǵǫǶǮǴǪ ǧǫǶǹǸǷȅ ǭǦ 

ǴǷǳǴǨǹ ǪǦǳǳȁǫ ǵǴ ǵǶǴǪǦǬǦǲ ǭǦ ǴǵǶǫǪǫǱǫǳǳȁǯ ǵǫǶǮǴǪ Ǯ ǵǶǫǪȁǪǹǿǮǯ, ǵǴǰǦǭǦǸǫǱǮ 

ǷǶǦǨǳǮǨǦȄǸǷȅ, ǵǴǷǱǫ ǽǫǩǴ ǪǫǱǦǫǸǷȅ ǨȁǨǴǪ Ǵ ǸǴǲ, ǧȁǱǦ ǶǫǰǱǦǲǳǦȅ ǰǦǲǵǦǳǮȅ 

ȃǺǺǫǰǸǮǨǳǴǯ ǮǱǮ ǳǫǸ (ǵǴǰǦǭǦǸǫǱȂ ȃǺǺǫǰǸǮǨǳǴǷǸǮ Ǘǘǈ). 

ǖǦǷǽǫǸ ǵǴǰǦǭǦǸǫǱȅ CTB ǴǷǹǿǫǷǸǨǱȅǫǸǷȅ ǵǴ ǷǱǫǪǹȄǿǫǯ ǺǴǶǲǹǱǫ: 

CTB=Ca/Cg,  

ǩǪǫ, 

- Ca ð ǰǴǱǮǽǫǷǸǨǴ ǵǴǱȂǭǴǨǦǸǫǱǫǯ, ǷǴǨǫǶǾǮǨǾǮǻ ǳǫǴǧǻǴǪǮǲǴǫ ǪǫǯǷǸǨǮǫ, 

ǳǦǵǶǮǲǫǶ: ǵǶǴǷǲǴǸǶǫǱǮ ǭǦǵǮǷȂ ǮǱǮ ǵǴǷǸǦǨǮǱǮ ǱǦǯǰ. 

ð Cg ð ǰǴǱǮǽǫǷǸǨǴ ǵǴǱȂǭǴǨǦǸǫǱǫǯ, ǰǴǸǴǶȁǫ ǵǫǶǫǾǱǮ ǵǴ ǷǷȁǱǰǫ ǳǦ ǶǫǷǹǶǷ 

ǨǱǦǪǫǱȂǼǦ. 

ǔǪǳǦǰǴ ǵǴǪǻǴǪ, ǨȁǶǦǬǫǳǳȁǯ Ǩ ǦǳǦǱǮǭǫ ǹǨǫǱǮǽǫǳǮȅ ǵǶǴǪǦǬ, ǳǫ ȅǨǱȅǫǸǷȅ 

ǵǴǱǳȁǲ ǵǴ ǵǶǮǽǮǳǫ ǸǴǩǴ, ǽǸǴ ǪǦǳǳȁǯ ǵǴǰǦǭǦǸǫǱȂ ǵǴǭǨǴǱȅǫǸ ǴǼǫǳǮǸȂ ǱǮǾȂ 
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ǵǶǮǧǱǮǭǮǸǫǱȂǳȁǯ ȃǺǺǫǰǸ ǶǫǰǱǦǲǳǴǯ ǰǴǲǵǦǳǮǮ, ǵǴǸǴǲǹ ǽǸǴ ǸǶǹǪǳǴ ǵǴǳȅǸȂ, ǰǦǰǴǫ 

ǰǴǳǰǶǫǸǳǴ ǲǫǪǮǦ ǷȁǩǶǦǱǴ ǶǫǾǦȄǿǹȄ ǶǴǱȂ Ǯ ǧȁǱǴ ȃǺǺǫǰǸǮǨǳȁǲ. 

ǓǦǵǶǮǲǫǶ, ǴǸǴǧǶǦǸȂ ǨǷǫ ǵǴǰǦǭǦǸǫǱǮ ǵǶǴǪǦǬ ǭǦ ǴǵǶǫǪǫǱǫǳǳȁǯ ǵǫǶǮǴǪ 

ǨǶǫǲǫǳǮ, ǨȁȅǨǮǸȂ ǹǨǫǱǮǽǫǳǮǫ ǷǧȁǸǦ ǰǴǳǰǶǫǸǳȁǻ ǫǪǮǳǮǼ ǸǴǨǦǶǦ, ǭǦǸǫǲ 

ǵǶǴǦǳǦǱǮǭǮǶǴǨǦǸȂ ǰǴǱǮǽǫǷǸǨǴ ǵǴǱȂǭǴǨǦǸǫǱǫǯ ǵǶǮǾǫǪǾǮǻ ǳǦ ǷǦǯǸ ǶǫǰǱǦǲǴǪǦǸǫǱȅ, 

ǵǫǶǫǯǪȅ ǵǴ ǶǫǰǱǦǲǳǴǲǹ ǴǧȀȅǨǱǫǳǮȄ. ǓǦ ǴǷǳǴǨǫ ȃǸǮǻ ǪǦǳǳȁǻ ǳǫǴǧǻǴǪǮǲǴ 

ǷǴǴǸǳǫǷǸǮ ȃǸǮ ǰǱǮǰǮ Ƿ ǰǴǱǮǽǫǷǸǨǴǲ ǨǻǴǪȅǿǮǻ ǭǦǰǦǭǴǨ (Ƿ ǵǴǲǴǿȂȄ ǷǵǫǼǮǦǱȂǳȁǻ 

ǵǶǴǩǶǦǲǲ, ǳǦǵǶǮǲǫǶ, çǉǹǩǱ ǦǳǦǱǮǸǮǰǫè [5] (Google Analytics), ǲǴǬǳǴ 

ǭǦǺǮǰǷǮǶǴǨǦǸȂ ǨǷǫ ǵǫǶǫǪǨǮǬǫǳǮȅ ǵǴǷǫǸǮǸǫǱȅ ǵǴ ǷǦǯǸǹ), Ǯǭ ǴǧǿǮǻ ǪǦǳǳȁǻ Ǵ 

ǵǴǨȁǾǫǳǮǮ ǵǶǴǪǦǬ, ǨȁǽǫǷǸȂ ǸǴ ǰǴǱǮǽǫǷǸǨǴ ǵǶǴǪǦǬ ǰǴǸǴǶǴǫ ǵǶǮǨǫǱǴ ǰ ǭǦǰǦǭǹ Ƿ 

ǵǴǲǴǿȂȄ ǮǳǸǫǶǳǫǸǶǫǰǱǦǲȁ, Ǯ ǷǪǫǱǦǸȂ ǨȁǨǴǪȁ. 

2. ǣǺǺǫǰǸǮǨǳǴǷǸȂ ǵǴǨȁǾǫǳǮȅ ǭǳǦǳǮǯ Ǵ ǲǦǶǰǫ. ǊǦǳǳȁǯ ǵǦǶǦǲǫǸǶ ǲǴǬǳǴ 

ǮǭǲǫǶǮǸȂ ǧǱǦǩǴǪǦǶȅ ǵǶǴǨǫǪǫǳǮȄ ǴǵǶǴǷǦ ǵǴǸǶǫǧǮǸǫǱǫǯ ǳǦ Ǹǫǲǹ ǴǷǨǫǪǴǲǱǫǳǳǴǷǸǮ 

ǵǴǸǫǳǼǮǦǱȂǳȁǻ ǵǴǰǹǵǦǸǫǱǫǯ Ǵ ǰǴǲǵǦǳǮǮ. ǣǸǴǸ ǵǴǰǦǭǦǸǫǱȂ ǴǸǨǫǽǦǫǸ ǭǦ 

ǷǵǴǷǴǧǳǴǷǸȂ ǼǫǱǫǨǴǯ ǦǹǪǮǸǴǶǮǮ ǨǷǵǴǲǳǮǸȂ ǮǱǮ ǹǭǳǦǸȂ ǰǴǳǰǶǫǸǳǹȄ ǸǴǶǩǴǨǹȄ 

ǲǦǶǰǹ Ǩ ǲǴǲǫǳǸ ǷǴǨǫǶǾǫǳǮȅ ǨȁǧǴǶǦ. ǣǸǮ ǨǴǭǲǴǬǳǴ ǵǴǱǹǽǮǸȂ ǸǴǱȂǰǴ ǵǶǮ 

ǵǶǴǨǫǪǫǳǮǮ ǮǷǷǱǫǪǴǨǦǳǮȅ. 

ǒǫǪǮǯǳǦȅ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǮǳǸǫǶǳǫǸ-ǶǫǰǱǦǲȁ ǲǴǬǳǴ ǴǼǫǳǮǸȂ ǵǶǮ ǵǴǲǴǿǮ 

ǷǱǫǪǹȄǿǮǻ ǵǴǰǦǭǦǸǫǱǫǯ: 

- ǰǱǮǰǦǧǫǱȂǳǴǷǸȂ ǵǴǰǦǭǦǸǫǱȂ, ǰǴǸǴǶȁǯ ǴǵǶǫǪǫǱȅǫǸǷȅ ǴǸǳǴǾǫǳǮǫǲ 

ǰǴǱǮǽǫǷǸǨǦ ǰǱǮǰǴǨ ǳǦ ǶǫǰǱǦǲǳǴǫ ǷǴǴǧǿǫǳǮǫ, ǳǫǷǹǿǮǫ Ǩ Ƿǫǧǫ ǶǫǰǱǦǲǳǴǫ 

ǷǴǴǧǿǫǳǮǫ, ǳǦǭȁǨǦǫǲǦȅ CTR, ǵǴǰǦǭǦǸǫǱȂ ǶǦǷǷǽǮǸȁǨǦǫǸǷȅ ǵǴ ǺǴǶǲǹǱǫ: 

CTR = (ǱǵǲǯǾǬǸǹǩǵ ǱǲǯǱǵǩ / ǱǵǲǯǾǬǸǹǩǵ ǶǵǱǧǮǵǩ) * 100 

- ǴǻǨǦǸ ǶǫǰǱǦǲǳǴǩǴ ǷǴǴǧǿǫǳǮȅ - ȃǸǴ ǰǴǱǮǽǫǷǸǨǴ ǵǴǸǫǳǼǮǦǱȂǳȁǻ 

ǰǱǮǫǳǸǴǨ, ǵǶǴǷǲǴǸǶǫǨǾǮǻ ǷǴǴǧǿǫǳǮǫ Ƿ ǰǴǳǰǶǫǸǳȁǲ ǨǮǪǴǲ ǶǫǰǱǦǲǳǴǩǴ 

ǴǧǶǦǿǫǳǮȅ. ǔǻǨǦǸ ǨȁǶǦǬǦǫǸǷȅ ǰǦǰ ǰǴǱǮǽǫǷǸǨǫǳǳǴ, Ǹ.ǫ. Ǩ ǫǪǮǳǮǼǦǻ, ǸȁǷȅǽǦ, 

ǲǮǱǱǮǴǳǦǻ ǽǫǱǴǨǫǰ, ǸǦǰ Ǯ Ǩ ǵǶǴǼǫǳǸǦǻ ǴǸ ǼǫǱǫǨǴǯ ǦǹǪǮǸǴǶǮǮ; 

- ǽǦǷǸǴǸǦ ǶǫǰǱǦǲǳǴǩǴ ǷǴǴǧǿǫǳǮȅ - ȃǸǴ ǽǮǷǱǴ ǶǫǰǱǦǲǳȁǻ ǷǴǴǧǿǫǳǮǯ, 

ǰǴǸǴǶǴǫ ǵǴǱǹǽǦǫǸ ǵǴǸǶǫǧǮǸǫǱȂ. 

ǔǼǫǳǰǦ ȃǺǺǫǰǸǮǨǳǴǷǸǮ Ǩ ǵǱǦǳǫ ǪǴǷǸǮǬǫǳǮȅ ǼǫǱǮ ð ȃǸǴ ǴǧǿǦȅ ǵǴǰǹǵǰǦ 

ǲǫǪǮǯǳǴǯ ǶǫǰǱǦǲǳǴǯ ǰǦǲǵǦǳǮǮ, ǵǴ ǶǫǭǹǱȂǸǦǸǦǲ ǰǴǸǴǶǴǯ ǴǼǫǳǮǨǦǫǸǷȅ 

ȃǺǺǫǰǸǮǨǳǴǷǸȂ Ǩ ǵǱǦǳǫ ǪǴǷǸǮǬǫǳǮȅ ǼǫǱǮ. 

ǈȁǾǫ ǵǫǶǫǽǮǷǱǫǳǳȁǫ ǲǫǸǴǪȁ ǴǼǫǳǰǮ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǮǳǷǸǶǹǲǫǳǸǴǨ 

ǲǦǶǰǫǸǮǳǩǴǨȁǻ ǮǳǸǫǶǳǫǸ-ǰǴǲǲǹǳǮǰǦǼǮǯ ǮǷǵǴǱȂǭǹȄǸǷȅ ǳǦ ǴǷǳǴǨǫ ǵǶǴǨǫǪǫǳǳȁǻ 

ǶǫǰǱǦǲǳȁǻ ǰǦǲǵǦǳǮǯ, ǳǴ ǳǮ ǴǪǳǴ Ǯǭ ǳǮǻ ǳǫ ǮǷǷǱǫǪǹǫǸ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǲǫǪǮǦ 

ǲǦǸǫǶǮǦǱǴǨ, ǰǴǸǴǶȁǫ ǧǹǪǹǸ ǶǦǭǲǫǿǦǸȂǷȅ Ǩ ǶǫǰǱǦǲǫ. ǊǦǬǫ ǫǷǱǮ ǲǫǪǮǦ 

ǲǦǸǫǶǮǦǱȁ ǷǴǭǪǦȄǸǷȅ ǸǴǱȂǰǴ ǵǴǪ ǮǳǸǫǶǳǫǸ-ǰǦǲǵǦǳǮȄ, ǮǷǷǱǫǪǴǨǦǳǮǫ ǸǦǰǮǻ 

ǰǶǫǦǸǮǨǴǨ ǪǴ ǭǦǵǹǷǰǦ ǶǫǰǱǦǲǳǴǯ ǰǦǲǵǦǳǮǮ, ǰǦǰ ǵǶǦǨǮǱǴ, ǳǫ ǵǶǴǨǴǪǮǸǷȅ. 

ǊǱȅ ǸǴǩǴ ǽǸǴǧȁ ǴǼǫǳǮǸȂ ǱȄǧǴǯ Ǯǭ ȃǸǮǻ ǵǦǶǦǲǫǸǶǴǨ ȃǺǺǫǰǸǮǨǳǴǷǸǮ, 

ǵǴǸǶǫǧǹǫǸǷȅ ǵǶǴǨǫǷǸǮ ǮǷǷǱǫǪǴǨǦǳǮȅ: 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

86 

ð ǴǵǶǴǷ; 

ð ǳǦǧǱȄǪǫǳǮǫ; 

ð ǦǳǦǱǮǭ ǷǸǦǸǮǷǸǮǽǫǷǰǮǻ ǪǦǳǳȁǻ. 

ǎǷǷǱǫǪǴǨǦǳǮȅ ǲǴǬǳǴ ǶǦǭǪǫǱǮǸȂ ǵǴ ǨǶǫǲǫǳǳǴǯ ǾǰǦǱǫ: 

ð ǵǶǫǪǨǦǶǮǸǫǱȂǳȁǫ (ǹǷǸǦǳǴǨǴǽǳȁǫ) ǮǷǷǱǫǪǴǨǦǳǮȅ; 

ð ǮǷǷǱǫǪǴǨǦǳǮȅ, ǵǶǴǨǴǪǮǲȁǫ Ǩ ǻǴǪǫ ǶǫǰǱǦǲǳǴǯ ǰǦǲǵǦǳǮǮ, Ƿ ǼǫǱȂȄ 

ǰǴǶǶǫǰǸǮǶǴǨǰǮ Ǹǫǰǹǿǫǯ ǶǫǰǱǦǲǳǴǯ ǰǦǲǵǦǳǮǮ; 

ð ǮǷǷǱǫǪǴǨǦǳǮȅ ǵǴǷǱǫ ǵǶǴǨǫǪǫǳǮȅ ǶǫǰǱǦǲǳǴǯ ǰǦǲǵǦǳǮǮ. 

ǕǴ ǨǮǪǦǲ ǮǷǷǱǫǪǴǨǦǳǮǯ ǮǳǸǫǶǳǫǸ-ǶǫǰǱǦǲȁ ǮǷǷǱǫǪǴǨǦǳǮȅ ǲǴǬǳǴ ǶǦǭǪǫǱǮǸȂ 

ǳǦ ǷǱǫǪǹȄǿǮǫ ǰǦǸǫǩǴǶǮǮ: 

ð ǴǧǿǮǫ ǮǷǷǱǫǪǴǨǦǳǮȅ ǶȁǳǰǦ, ǳǹǬǳȁǫ ǪǱȅ ǵǶǴǩǳǴǭǮǶǴǨǦǳǮȅ ǶȁǳǰǦ Ǯ 

ǵǱǦǳǮǶǴǨǦǳǮȅ ǰǦǲǵǦǳǮǮ, ǪǱȅ ǴǼǫǳǰǮ ǪǫȅǸǫǱȂǳǴǷǸǮ ǰǴǳǰǹǶǫǳǸǴǨ. ǕǴǪǴǧǳȁǫ 

ǮǷǷǱǫǪǴǨǦǳǮȅ, ȅǨǱȅȄǸǷȅ ǵǱǦǸǳȁǲǮ Ǯ ǸǶǫǧǹȄǸ ǴǧǱǦǪǦǳǮȅ ǷǵǫǼǮǦǱȂǳȁǲǮ 

ǵǶǴǩǶǦǲǲǦǲǮ, ǷǴǪǫǶǬǦǿǮǲǮ Ǩ Ƿǫǧǫ ǧǦǭǹ ǪǱȅ ǮǷǷǱǫǪǴǨǦǳǮȅ. ǘǦǰǮǲǮ ǷǫǶǨǮǷǦǲǮ, 

ȅǨǱȅȄǸǷȅ ǷǮǷǸǫǲȁ ǮǷǷǱǫǪǴǨǦǳǮȅ ǵǱǴǿǦǪǴǰ Ǯ ǲǴǳǮǸǴǶǮǳǩǦ ǶǫǰǱǦǲǳȁǻ ǰǦǲǵǦǳǮǯ; 

ð ǴǧǿǫǪǴǷǸǹǵǳȁǲǮ ǮǷǷǱǫǪǴǨǦǳǮȅǲǮ ȅǨǱȅȄǸǷȅ ǮǷǷǱǫǪǴǨǦǳǮȅ, ǰǴǸǴǶȁǫ 

ǵǶǴǨǴǪȅǸ ǷǦǲǮ ǮǳǸǫǶǳǫǸ-ǶǫǷǹǶǷȁ, ǽǸǴǧȁ ǷǴǧǶǦǸȂ ǮǳǺǴǶǲǦǼǮȄ Ǵ ǰǱǮǫǳǸǦǻ Ǯ Ǯǻ 

ǵǶǫǪǵǴǽǸǫǳǮȅǻ. ǘǦǰǮǫ ǮǷǷǱǫǪǴǨǦǳǮȅ ǲǴǩǹǸ ǨȁǵǴǱǳȅǸȂǷȅ ǷǴǨǲǫǷǸǳǴ Ƿ 

ǮǷǷǱǫǪǴǨǦǸǫǱȂǷǰǴǯ ǰǴǲǵǦǳǮǫǯ. 

ǐǶǴǲǫ ǸǴǩǴ, ǷǴǭǪǦǳǴ ǲǳǴǬǫǷǸǨǴ ǵǱǦǸǳȁǻ Ǯ ǧǫǷǵǱǦǸǳȁǻ ǷǫǶǨǮǷǴǨ, ǰǴǸǴǶȁǫ 

ǵǴǲǴǩǦȄǸ ǵǶǴǨǴǪǮǸȂ ǮǷǷǱǫǪǴǨǦǳǮȅ. 

ǔǧȀǫǪǮǳǮǨ ǰǴǱǮǽǫǷǸǨǫǳǳǹȄ ǴǼǫǳǰǹ ǮǭǨǫǷǸǳǴǷǸǮ ǲǦǶǰǮ Ǯ ǰǦǽǫǷǸǨǫǳǳǹȄ 

ǴǼǫǳǰǹ ǮǲǮǪǬǦ (ǨǴǷǵǶǮȅǸǮȅ), ǲǴǬǳǴ ǷǪǫǱǦǸȂ ǨȁǨǴǪȁ Ǵǧ ǹǶǴǨǳǫ ȃǺǺǫǰǸǮǨǳǴǷǸǮ 

ǲǦǶǰǫǸǮǳǩǴǨȁǻ ǰǴǲǲǹǳǮǰǦǼǮǯ. ǔǼǫǳǮǨ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǰǴǲǲǹǳǮǰǦǼǮǴǳǳǴǯ 

ǷǸǶǦǸǫǩǮǮ Ǯ ǪǦǳǳȁǫ Ǵ Ƕȁǳǰǫ Ǯ ǵǴǰǹǵǦǸǫǱȅǻ, ǲǴǬǳǴ ǵǶǮǷǸǹǵǦǸȂ ǰ ǦǳǦǱǮǭǹ 

ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǨǷǫǯ ǲǦǶǰǫǸǮǳǩǴǨǴǯ ǷǸǶǦǸǫǩǮǮ. ǈȁǨǴǪȁ Ǯ ǮǳǺǴǶǲǦǼǮȅ, 

ǵǴǱǹǽǫǳǳȁǫ Ǩ ǻǴǪǫ ȃǸǴǩǴ ǵǶǴǼǫǷǷǦ, ȅǨǱȅȄǸǷȅ ǴǷǳǴǨǴǯ ǶǦǭǶǦǧǴǸǰǮ ǲǦǶǰǫǸǮǳǩǴǨǴǯ 

ǷǸǶǦǸǫǩǮǮ. 

ǊǱȅ ǵǴǨȁǾǫǳǮȅ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǶǫǰǱǦǲǳȁǻ ǰǦǲǵǦǳǮǯ ǳǦ ǴǷǳǴǨǫ ǸǫǻǳǴǱǴǩǮǯ 

ǸǦǶǩǫǸǮǶǴǨǦǳǮȅ ǳǫǴǧǻǴǪǮǲǴ ǮǭǹǽǮǸȂ ǴǵȁǸ ǵǶǴǪǨǮǬǫǳǮȅ ǶǫǰǱǦǲȁ ǵǴǵǹǱȅǶǳȁǻ 

ǦǰǷǫǱǫǶǦǸǴǶǴǨ ǳǦ Ƕȁǳǰǫ ǸǴǨǦǶǴǨ Ǯ ǹǷǱǹǩ. 

ǎǷǷǱǫǪǴǨǦǳǮǫ ǷǵǫǼǮǺǮǰǮ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǷǸǦǶǸǦǵǴǨ Ǩ ǖǴǷǷǮǮ ǴǵǶǫǪǫǱȅǫǸ 

ǷǺǴǶǲǮǶǴǨǦǨǾǮǫǷȅ ǳǦ Ƕȁǳǰǫ ǷǱǫǪǹȄǿǮǫ ǮǷǸǴǽǳǮǰǮ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ: 

1. ǈǫǳǽǹǶǳȁǫ ǺǴǳǪȁ (VC-ǺǴǳǪȁ). ǈ ǖǴǷǷǮǮ, ǵǴ ǲǳǫǳǮȄ ȃǰǷǵǫǶǸǴǨ 

ǖǴǷǷǮǯǷǰǴǯ ǦǷǷǴǼǮǦǼǮǮ ǨǫǳǽǹǶǳǴǩǴ ǮǳǨǫǷǸǮǶǴǨǦǳǮȅ (ǖǆǈǎ), ȃǸǮ ǺǴǳǪȁ ǦǰǸǮǨǳǴ 

ǶǦǭǨǮǨǦȄǸǷȅ ǳǦǽǮǳǦȅ Ƿ 1993 ǩ. ǓǦ ǰǴǳǫǼ 2019 ǩ. ǽǮǷǱǴ ǪǫǯǷǸǨǹȄǿǮǻ ǺǴǳǪǴǨ 

ǷǴǷǸǦǨǮǱǴ 178 ǫǪǮǳǮǼ (Ǯǭ ǳǮǻ 53 ð Ƿ ǩǴǷǰǦǵǮǸǦǱǴǲ, 138 ð ǽǦǷǸǳȁǻ) [6].  

ǕǶǮ ȃǸǴǲ ǰǦǶǸǮǳǦ ǴǸǶǦǷǱǫǨȁǻ ǵǶǫǪǵǴǽǸǫǳǮǯ ǴǷǸǦǫǸǷȅ ǳǫǮǭǲǫǳǳǴǯ ǳǦ 

ǵǶǴǸȅǬǫǳǮǮ ǵǴǷǱǫǪǳǮǻ ǵȅǸǮ ǱǫǸ: ǱǮǪǮǶǹȄǿǮǲ ǷǫǰǸǴǶǴǲ ȅǨǱȅǫǸǷȅ ǎǐǘ, ǰǴǸǴǶȁǯ 

ǴǷǹǿǫǷǸǨǱȅǫǸ 60 ǵǶǴǼǫǳǸǴǨ ǨǷǫǻ ǮǳǨǫǷǸǮǼǮǯ, ǕǶǴǲǸǫǻ ð 25 ǵǶǴǼǫǳǸǴǨ, ǇǮǴǸǫǻ ð 8 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

87 

ǵǶǴǼǫǳǸǦ, ǪǶǹǩǮǫ ǷǫǰǸǴǶǦ ð 7 ǵǶǴǼǫǳǸǴǨ. ǍǦ ǵǴǷǱǫǪǳǮǫ ǳǫǷǰǴǱȂǰǴ ǱǫǸ 

ǰǶǹǵǳǫǯǾǮǲ ǺǴǳǪǴǲ ǺǴǳǪǴǨ (Ǩ ǷǴǷǸǦǨ ǰǴǸǴǶǴǩǴ ǨǻǴǪȅǸ Ǩ ǸǴǲ ǽǮǷǱǫ Ǯ ǨǫǳǽǹǶǳȁǫ 

ǺǴǳǪȁ) Ǯ ǮǳǷǸǮǸǹǸǴǲ ǶǦǭǨǮǸǮȅ ǨǫǳǽǹǶǳǴǩǴ ǶȁǳǰǦ ǖǚ ȅǨǱȅǫǸǷȅ ǰǴǲǵǦǳǮȅ ǆǔ 

çǖǈǐè. Ǘ 2015 ǩǴǪǦ ǴǳǦ ǹǽǦǷǸǨǹǫǸ Ǩ ǶǫǦǱǮǭǦǼǮǮ Ǔǘǎ ð ǪǴǱǩǴǷǶǴǽǳǴǯ ǰǴǲǵǱǫǰǷǳǴǯ 

ǵǶǴǩǶǦǲǲȁ ǲǫǶ ǵǴ ǺǴǶǲǮǶǴǨǦǳǮȄ ǳǴǨȁǻ ǶȁǳǰǴǨ. ǓǦ ǰǴǳǫǼ 2019 ǩ. ǷǴ ǨǶǫǲǫǳǮ 

ǷǹǿǫǷǸǨǴǨǦǳǮȅ ǆǔ çǖǈǐè ǵǶǴǮǳǨǫǷǸǮǶǴǨǦǱǦ ǴǰǴǱǴ 15 ǲǱǶǪ Ƕǹǧ. Ǩ ǮǳǳǴǨǦǼǮǴǳǳȁǫ 

ǰǴǲǵǦǳǮǮ [7]. 

2. ǐǴǶǵǴǶǦǸǮǨǳȁǫ ǦǰǷǫǱǫǶǦǸǴǶȁ, ǰǴǶǵǴǶǦǼǮǮ, ǩǴǷǰǴǲǵǦǳǮǮ. ǈ ǖǴǷǷǮǮ ǭǦ 

ǵǴǷǱǫǪǳǮǫ ǳǫǷǰǴǱȂǰǴ ǱǫǸ ǦǰǸǮǨǳǴǫ ǶǦǭǨǮǸǮǫ ǵǴǱǹǽǮǱǮ ǰǴǶǵǴǶǦǸǮǨǳȁǫ 

ǦǰǷǫǱǫǶǦǸǴǶȁ, Ǧ ǸǦǰǬǫ ǨǱǴǬǫǳǮȅ ǰǴǶǵǴǶǦǼǮǯ Ǯ ǩǴǷǰǴǲǵǦǳǮǯ, ǰǴǸǴǶȁǲǮ ȃǸǮ 

ǦǰǷǫǱǫǶǦǸǴǶȁ ǵǶǫǪǷǸǦǨǱǫǳȁ, ǹǨǫǱǮǽǮǨǾǮǫ ǰǴǱǮǽǫǷǸǨǴ ǷǪǫǱǴǰ ǳǦ ǷǸǦǪǮǮ ǶǴǷǸǦ 

[8]. ǣǸǴ ǵǶǫǬǪǫ ǨǷǫǩǴ ǦǰǷǫǱǫǶǦǸǴǶ ǗǧǫǶǧǦǳǰǦ, ǰǴǶǵǴǶǦǼǮǮ ǐǆǒǆǍ, ǸǫǱǫǰǴǲ- 

ǴǵǫǶǦǸǴǶǦ ǒǘǗ, QIWI Universe. ǝǦǷǸȂ ǰǴǶǵǴǶǦǼǮǯ ǵǶǴǨǴǪȅǸ ǦǰǷǫǱǫǶǦǼǮȄ Ǩ ǶǦǲǰǦǻ 

ǫǬǫǩǴǪǳȁǻ ǵǶǴǩǶǦǲǲ, ǶǫǦǱǮǭǹǫǲȁǻ ǖǈǐ (Generation S), ǰǴǲǵǦǳǮǫǯ ǆǱǶǴǷǦ, 

ǰǴǶǵǴǶǦǼǮǮ ǎǱǮǲ, ǧǦǳǰǦ ǈǘǇ, ǩǶǹǵǵȁ ǖǔǗǓǆǓǔ, ǒǗǕ ǧǦǳǰǦ, ǈǣǇ ǎǳǳǴǨǦǼǮǮ Ǯ 

ǪǶǹǩǮǻ. 

3. ǇǮǭǳǫǷ-ǦǳǩǫǱȁ. ǊǱȅ ǖǴǷǷǮǮ ð ȃǸǴ ǳǴǨȁǯ ǷǫǩǲǫǳǸ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ, 

ǪǫȅǸǫǱȂǳǴǷǸȂ ǰǴǸǴǶǴǩǴ ǻǦǶǦǰǸǫǶǮǭǹǫǸǷȅ ǴǸǷǹǸǷǸǨǮǫǲ ǵǹǧǱǮǽǳǴǷǸǮ, Ǩ ǳǫǲ 

ǵǶǴǮǷǻǴǪǮǸ ǵǴǷǸǴȅǳǳǦȅ ǶǴǸǦǼǮȅ, ǽǦǷǸȂ ǮǳǨǫǷǸǴǶǴǨ ǹǻǴǪǮǸ çǨ ǸǫǳȂè, ǫǬǫǩǴǪǳǴ 

ǵǴȅǨǱȅȄǸǷȅ ǳǴǨȁǫ ǮǲǫǳǦ. 

4. ǚǴǳǪȁ ǵǶȅǲȁǻ ǮǳǨǫǷǸǮǼǮǯ. ǕǴ ǪǦǳǳȁǲ ǖǆǈǎ, Ǩ 2019 ǩ. ǰǴǱǮǽǫǷǸǨǴ 

ǺǴǳǪǴǨ ǵǶȅǲȁǻ ǮǳǨǫǷǸǮǼǮǯ (PE-ǺǴǳǪǴǨ) ǷǴǷǸǦǨǮǱǴ 64 ǫǪǮǳǮǼȁ (Ǯǭ ǳǮǻ 11 ð Ƿ 

ǩǴǷǰǦǵǮǸǦǱǴǲ, 53 ð ǽǦǷǸǳȁǻ) [9]. ǣǸǮ ǺǴǳǪȁ ǴǷǹǿǫǷǸǨǱȅȄǸ ǮǳǨǫǷǸǮǶǴǨǦǳǮǫ 

ǸǴǱȂǰǴ ǳǦ ǵǴǭǪǳǮǻ ǷǸǦǪǮȅǻ ǬǮǭǳǫǳǳǴǩǴ ǼǮǰǱǦ, ǴǸǷȄǪǦ Ǯ Ǯǳȁǫ ǴǸǶǦǷǱǫǨȁǫ 

ǵǶǫǪǵǴǽǸǫǳǮȅ: Ǩ 2019 ǩ. Ǩ ǎǐǘ ǧȁǱǴ ǮǳǨǫǷǸǮǶǴǨǦǳǴ 47 ǵǶǴǼǫǳǸǴǨ ǨǷǫǩǴ ǴǧȀǫǲǦ, Ǩ 

ǕǶǴǲǸǫǻ ð 44 ǵǶǴǼǫǳǸǦ, Ǩ ǇǮǴǸǫǻ ð 5 ǵǶǴǼǫǳǸǴǨ, Ǩ ǪǶǹǩǮǫ ð 4 ǵǶǴǼǫǳǸǦ. 

5. ǐǶǦǹǪǺǮǳǦǳǷǮǶǴǨǦǳǮǫ. ǣǸǴǸ ǮǷǸǴǽǳǮǰ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ Ǩ ǖǴǷǷǮǮ ǸǴǱȂǰǴ 

ǳǦǽǮǳǦǫǸ ǳǦǧǮǶǦǸȂ ǵǴǵǹǱȅǶǳǴǷǸȂ. ǐǱȄǽǫǨȁǲǮ ǵǱǦǸǺǴǶǲǦǲǮ, ǭǦǳǮǲǦȄǿǮǲǮǷȅ 

ǺǮǳǦǳǷǮǶǴǨǦǳǮǫǲ ǷǸǦǶǸǦǵǴǨ, ȅǨǱȅȄǸǷȅ: Boomstarter, StartTrack, ǉǴǶǴǪ Ǫǫǳǫǩ, 

ǆǱȂǺǦ-ǵǴǸǴǰ, Kroogi, Planeta Ǯ ǪǶ. ǈǷǫ ȃǸǮ ǵǱǦǸǺǴǶǲȁ ǳǫ ȅǨǱȅȄǸǷȅ ǵǴǱǳǴǷǸȂȄ 

ǰǶǦǹǪǮǳǨǫǷǸǮǳǩǴǨȁǲǮ ǮǱǮ ǰǶǦǹǪǱǫǳǪǮǳǩǴǨȁǲǮ, ǴǳǮ ǮǷǵǴǱȂǭǹȄǸ çǰǱǹǧǳǹȄè 

ǲǴǪǫǱȂ Ǯ ǴǶǮǫǳǸǮǶǹȄǸǷȅ ǳǦ ǰǴǱǱǫǰǸǮǨȁ ǴǧǫǷǵǫǽǫǳǳȁǻ ǮǳǨǫǷǸǴǶǴǨ [10]. ǗǫǩǴǪǳȅ 

ǷǫǩǲǫǳǸǴǲ ǭǦǮǳǸǫǶǫǷǴǨǦǱǮǷȂ ǸǦǰǮǫ ǩǮǩǦǳǸȁ, ǰǦǰ ǆǱȂǺǦ-ǧǦǳǰ, ǗǧǫǶǧǦǳǰ Ǯ Ozon, 

ǵǶǮǽǫǲ ǗǧǫǶǧǦǳǰ ǷǴǨǲǫǿǦǫǸ ǲǴǪǫǱȂ ǰǶǦǹǪǱǫǳǪǮǳǩǦ Ƿ ǷǴǧǷǸǨǫǳǳȁǲǮ 

ǮǳǨǫǷǸǮǼǮȅǲǮ Ǩ ȄǶǮǪǮǽǫǷǰǮǫ ǱǮǼǦ, ǶǦǭǲǫǿǫǳǳȁǫ ǳǦ ǵǱǴǿǦǪǰǫ. ǐǶǴǲǫ ǸǴǩǴ, 

ǶǦǭǨǮǨǦǫǸǷȅ ǭǦǰǴǳǴǪǦǸǫǱȂǷǸǨǴ Ǩ ǪǦǳǳǴǯ ǴǧǱǦǷǸǮ, ǸǦǰ ǵǴȅǨǮǨǾǮǯǷȅ ǭǦǰǴǳ çǔ 

ǵǶǮǨǱǫǽǫǳǮǮ ǮǳǨǫǷǸǮǼǮǯ Ƿ ǮǷǵǴǱȂǭǴǨǦǳǮǫǲ ǮǳǨǫǷǸǮǼǮǴǳǳȁǻ ǵǱǦǸǺǴǶǲè [11] 

ǸǫǵǫǶȂ ǶǦǭǶǫǾǦǫǸ ǷǴǧǮǶǦǸȂ ǪǫǳǫǬǳȁǫ ǷǶǫǪǷǸǨǦ ǵǱǦǸǺǴǶǲǦǲǮ, ǰǴǸǴǶȁǫ 

ǨǰǱȄǽǫǳȁ Ǩ ǷǵǫǼǮǦǱȂǳȁǯ ǶǫǫǷǸǶ ǇǦǳǰǦ ǖǴǷǷǮǮ. 
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 6.  ICO Ǯ STO. ǖǴǷǷǮȅ ȅǨǱȅǫǸǷȅ ǳǦ ǷǫǩǴǪǳȅǾǳǮǯ ǪǫǳȂ ǰǶǹǵǳǫǯǾǮǲ ǶȁǳǰǴǲ 

ICO Ǯ STO ǵǶǴǫǰǸǴǨ. ǈ 2019-2020 ǩǩ. ǮǭǨǫǷǸǳȁ Zenome (ǧǮǴǮǳǺǴǶǲǦǸǮǰǦ), Efir 

(ǰǴǲǲǹǳǮǰǦǼǮǮ), EWaiter (ǧǮǭǳǫǷ-ǹǷǱǹǩǮ), Skychain (ǭǪǴǶǴǨȂǫ) Ǯ ǪǶǹǩǮǫ [12]. 

ǊǶǹǩǮǫ ǳǴǨȁǫ ǮǷǸǴǽǳǮǰǮ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǷǸǦǶǸǦǵǴǨ, ǸǦǰǮǫ ǰǦǰ 

ǷǸǶǦǸǫǩǮǽǫǷǰǮǫ Ǯ ǵǴǶǸǺǫǱȂǳȁǫ ǮǳǨǫǷǸǴǶȁ, Ǩ ǖǴǷǷǮǮ ǸǦǰǬǫ ǵǶǮǷǹǸǷǸǨǹȄǸ, ǴǪǳǦǰǴ 

ǴǳǮ ǴǷǹǿǫǷǸǨǱȅȄǸ ǨǱǴǬǫǳǮȅ Ǩ ǷǸǦǶǸǦǵȁ ǵǴǰǦ Ǩ ǫǪǮǳǮǽǳȁǻ ǷǱǹǽǦȅǻ. 

ǆǳǦǱǮǭ ǳǦǹǽǳǴǯ Ǯ ǵǶǦǰǸǮǽǫǷǰǴǯ ǱǮǸǫǶǦǸǹǶȁ ǵǴǭǨǴǱȅǫǸ ǨȁȅǨǮǸȂ ǵǶǴǧǱǫǲȁ 

ǶǴǷǷǮǯǷǰǴǩǴ ǵǴǪǻǴǪǦ ǰ ǺǮǳǦǳǷǮǶǴǨǦǳǮȄ ǷǸǦǶǸǦǵǴǨ: 

1. ǓǮǭǰǮǯ ǹǶǴǨǫǳȂ ǺǮǳǦǳǷǴǨǴǯ ǩǶǦǲǴǸǳǴǷǸǮ ǰǦǰ ǷǦǲǮǻ ǷǴǭǪǦǸǫǱǫǯ 

ǷǸǦǶǸǦǵǴǨ, ǸǦǰ Ǯ ǮǳǨǫǷǸǴǶǴǨ ǵǴǶǴǬǪǦǫǸ ǴǾǮǧǰǮ Ǩ ǶǫǦǱǮǭǦǼǮǮ ǷǸǶǦǸǫǩǮǽǫǷǰǮǻ Ǯ 

ǸǦǰǸǮǽǫǷǰǮǻ ǼǫǱǫǯ ǵǴ ǶǦǭǨǮǸǮȄ ǰǴǲǵǦǳǮǯ, ǽǸǴ ǵǶǮǨǴǪǮǸ ǰ ǨȁǷǴǰǮǲ ǶǮǷǰǦǲ 

ǳǫǨǴǭǨǶǦǸǦ ǨǱǴǬǫǳǳȁǻ Ǩ ǧǮǭǳǫǷ ǷǶǫǪǷǸǨ. 

2. ǖȁǳǴǰ ǺǮǳǦǳǷǴǨȁǻ ǵǴǷǶǫǪǳǮǰǴǨ ǨȁǭȁǨǦǫǸ ǳǫǪǴǨǫǶǮǫ ǹ ǮǳǨǫǷǸǴǶǴǨ Ǩ 

ǷǨȅǭǮ: 1) Ƿ ǴǸǷǹǸǷǸǨǮǫǲ ǳǴǶǲǦǸǮǨǳǴ-ǵǶǦǨǴǨȁǻ ǦǰǸǴǨ, ǶǫǩǱǦǲǫǳǸǮǶǹȄǿǮǻ ǫǩǴ 

ǶǦǧǴǸǹ, ǰǦǰ ǮǷǸǴǽǳǮǰǦ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ [ 13, Ǘ. 93-104.], Ǧ ǸǦǰǬǫ Ƿ 

ǴǸǷǹǸǷǸǨǮǫǲ ǪǴǷǸǦǸǴǽǳǴǩǴ ǴǵȁǸǦ; 2) Ƿ ǳǮǭǰǮǲ ǹǶǴǨǳǫǲ ǳǫǨǴǭǨǶǦǸǦ ǵǴ ǶǦǳǫǫ 

ǨȁǪǦǳǳȁǲ ǭǦǯǲǦǲ; 3) Ƿ ǳǫǷǸǦǧǮǱȂǳǴǷǸȂȄ ǶȁǳǰǦ ICO. ǘǦǰ, ǵǴ ǪǦǳǳȁǲ ǰǴǲǵǦǳǮǮ 

Ernst&Yong, 86 ǵǶǴǼǫǳǸǴǨ ǸǴǰǫǳǴǨ, ǨȁǨǫǪǫǳǳȁǻ ǳǦ ǰǶǮǵǸǴǧǮǶǬȁ Ǩ 2017 ǩ., ǷǸǦǱǮ 

ǷǸǴǮǸȂ ǳǮǬǫ Ǽǫǳȁ ǶǦǭǲǫǿǫǳǮȅ. ǐǶǴǲǫ ǸǴǩǴ, ǵǴ ǪǦǳǳȁǲ ǰǴǲǵǦǳǮǮ Diar, Ƿ ǮȄǱȅ 

2016 ǩ. ǳǦ ICO ǧȁǱǴ ǹǰǶǦǪǫǳǴ ǵǴǽǸǮ 100 ǲǱǳ ǪǴǱǱ. ǗǞǆ. 

3. ǕǴ ǪǦǳǳȁǲ ǴǵǶǴǷǦ, ǵǶǴǨǫǪǫǳǳǴǩǴ ǖǈǐ, ǳǦ ǶǴǷǷǮǯǷǰǴǲ ǨǫǳǽǹǶǳǴǲ Ƕȁǳǰǫ 

ǴǸǷǹǸǷǸǨǹȄǸ ȃǺǺǫǰǸǮǨǳȁǫ ǮǳǷǸǶǹǲǫǳǸȁ ǷǴǵǶǴǨǴǬǪǫǳǮȅ ǶǴǷǸǦ ǷǸǦǶǸǦǵǴǨ, Ǩ ǷǨȅǭǮ 

Ƿ ǽǫǲ ǵǴǷǱǫǪǳǮǫ ǳǫ ǪǴǶǦǷǸǦȄǸ ǪǴ ǭǶǫǱȁǻ ǷǸǦǪǮǯ, ǽǸǴ ǸǦǰǬǫ ǩǴǨǴǶǮǸ Ǵ 

ǷǹǿǫǷǸǨǴǨǦǳǮǮ ǵǶǴǧǱǫǲȁ Ǯǻ ǵǶǴǪǦǬǮ (ǨȁǻǴǪǦ). 

4. ǔǩǶǦǳǮǽǫǳǮǫ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǪǱȅ ǶǦǳǳǮǻ ǷǸǦǪǮǯ ǬǮǭǳǫǳǳǴǩǴ ǼǮǰǱǦ. 

5. ǔǸǷǹǸǷǸǨǮǫ ǷǮǷǸǫǲȁ ǴǸǧǴǶǦ ǷǸǦǶǸǦǵǴǨ ǪǱȅ ǼǫǱǫǯ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ. 

ǘǦǰ, Ǩ çǓǦǼǮǴǳǦǱȂǳǴǲ ǪǴǰǱǦǪǫ Ǵǧ ǮǳǳǴǨǦǼǮȅǻ Ǩ ǖǴǷǷǮǮè ǴǸǲǫǽǦǫǸǷȅ, ǽǸǴ 

ǴǪǳǮǲ Ǯǭ ǰǱȄǽǫǨȁǻ ǴǩǶǦǳǮǽǫǳǮǯ ǮǳǳǴǨǦǼǮǴǳǳǴǩǴ ǶǦǭǨǮǸǮȅ ǖǴǷǷǮǮ ȅǨǱȅǫǸǷȅ 

ǳǫǨȁǷǴǰǮǯ ǹǶǴǨǫǳȂ ǰǴǲǲǫǶǼǮǦǱǮǭǦǼǮǮ ǳǦǹǽǳȁǻ ǶǦǭǶǦǧǴǸǴǰ, Ǯ ǽǸǴ ǺǴǶǲǮǶǴǨǦǳǮǫ 

ǹǷǸǴǯǽǮǨǴǩǴ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ȃǸǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ, Ǩ ǸǴǲ ǽǮǷǱǫ ǽǫǶǫǭ ǨǫǳǽǹǶǳȁǫ 

ǮǳǷǸǶǹǲǫǳǸȁ, ȅǨǱȅǫǸǷȅ ǳǫǴǧǻǴǪǮǲȁǲ ǹǷǱǴǨǮǫǲ ǶǦǭǨǮǸǮȅ ǮǳǳǴǨǦǼǮǯ Ǩ ǷǸǶǦǳǫ 

[14].  

ǓǦ ǴǷǳǴǨǫ ǵǶǴǨǫǪǫǳǳǴǩǴ ǦǳǦǱǮǭǦ ǲǴǬǳǴ ǨȁǪǫǱǮǸȂ ǳǦǵǶǦǨǱǫǳǮȅ ǶǦǭǨǮǸǮȅ 

ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǷǸǦǶǸǦǵǴǨ Ǩ ǖǴǷǷǮǮ: 

1. ǕǴǨȁǾǫǳǮǫ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǺǹǳǰǼǮǴǳǮǶǴǨǦǳǮȅ ǺǮǳǦǳǷǴǨǴǯ ǷǮǷǸǫǲȁ 

ǨǳǹǸǶǮ ǓǎǣǗ ǪǱȅ ǹǱǹǽǾǫǳǮȅ ǹǷǱǴǨǮǯ ǨǫǪǫǳǮȅ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱȂǷǰǴǯ 

ǪǫȅǸǫǱȂǳǴǷǸǮ ǳǦ ǶǦǳǳǮǻ ǷǸǦǪǮȅǻ, Ǧ ǮǲǫǳǳǴ ǶǦǭǨǮǸǮǫ ǭǦǰǴǳǴǪǦǸǫǱȂǷǸǨǦ Ǩ ǴǧǱǦǷǸǮ 

ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǷǸǦǶǸǦǵǴǨ (Ǩ ǽǦǷǸǳǴǷǸǮ, Ǩ ǴǧǱǦǷǸǮ ǳǴǨȁǻ ǺǮǳǦǳǷǴǨȁǻ 

ǮǳǷǸǶǹǲǫǳǸǴǨ, ǼǮǺǶǴǨȁǻ ǸǴǰǫǳǴǨ Ǯ ǪǶǹǩǮǻ ǨǴǭǲǴǬǳȁǻ ǨǮǪǴǨ ǦǱȂǸǫǶǳǦǸǮǨǳǴǩǴ 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

89 

ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ), ǹǨǫǱǮǽǫǳǮǫ ǰǴǴǵǫǶǦǼǮǮ ǨǹǭǴǨ Ǯ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǫǯ (ǷǴǩǱǦǷǳǴ 

ǫǨǶǴǵǫǯǷǰǴǲǹ ǵǴǪǻǴǪǹ), ǪǴǸǦǼǮǴǳǳǴǫ ǴǧǹǽǫǳǮǫ Ǯ ǪǶǹǩǴǫ [15, Ǘ. 48-53.].  

2. ǙǨǫǱǮǽǫǳǮǫ ǪǴǷǸǹǵǦ ǷǸǦǶǸǦǵǴǨ ǰ ǺǮǳǦǳǷǴǨȁǲ ǶǫǷǹǶǷǦǲ, Ǧ ǮǲǫǳǳǴ ǰ 

ǩǶǦǳǸǴǨǴǯ ǵǴǪǪǫǶǬǰǫ, ǺǮǳǦǳǷǮǶǴǨǦǳǮȄ ǳǦ ǵǴǷǫǨǳǴǯ ǷǸǦǪǮǮ ǬǮǭǳǫǳǳǴǩǴ ǼǮǰǱǦ 

ǩǴǷǺǴǳǪǦǲǮ, ǩǴǷǰǴǶǵǴǶǦǼǮȅǲǮ, ǷǴǭǪǦǳǮǫ ǷǵǫǼǮǦǱǮǭǮǶǴǨǦǳǳȁǻ ǨǫǳǽǹǶǳȁǻ 

ǺǴǳǪǴǨ Ƿ ǩǴǷǹǽǦǷǸǮǫǲ, ǷǴǭǪǦǳǮǫ ǵǴǪǶǦǭǪǫǱǫǳǮǯ ǨǳǹǸǶǮ ǰǶǹǵǳȁǻ ǰǴǲǵǦǳǮǯ. 

3. ǆǰǷǫǱǫǶǦǼǮȅ ǷǸǦǶǸǦǵǴǨ ǳǦ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǲ ǹǶǴǨǳǫ Ǯ ǵǴǨȁǾǫǳǮǫ 
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ǉǑǆǈǆ 7 

 

ǙǊǐ 004:351   

ǉǴǳǽǦǶǴǨ ǈ.Ǔ. ,  

        ǪǴǰǸǴǶ ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǳǦǹǰ, ǵǶǴǺǫǷǷǴǶ  

ǉǴǷǹǪǦǶǷǸǨǫǳǳǴǫ ǴǧǶǦǭǴǨǦǸǫǱȂǳǴǫ ǹǽǶǫǬǪǫǳǮǫ ǨȁǷǾǫǩǴ ǴǧǶǦǭǴǨǦǳǮȅ 

ǑǹǩǦǳǷǰǴǯ ǓǦǶǴǪǳǴǯ ǖǫǷǵǹǧǱǮǰǮ  

çǑǹǩǦǳǷǰǮǯ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǯ ǦǩǶǦǶǳȁǯ ǹǳǮǨǫǶǷǮǸǫǸè 

          ǩ. ǑǹǩǦǳǷǰ, ǑǹǩǦǳǷǰǦȅ ǓǦǶǴǪǳǦȅ ǖǫǷǵǹǧǱǮǰǦ  

ǒǦǱǰǮǳ ǈ.  Ǥ. ,  

    ǰǦǳǪǮǪǦǸ ȄǶǮǪǮǽǫǷǰǮǻ ǳǦǹǰ, ǪǴǼǫǳǸ  

 ǉǴǷǹǪǦǶǷǸǨǫǳǳǴǫ ǴǧǶǦǭǴǨǦǸǫǱȂǳǴǫ ǹǽǶǫǬǪǫǳǮǫ ǨȁǷǾǫǩǴ ǴǧǶǦǭǴǨǦǳǮȅ  

ǑǹǩǦǳǷǰǴǯ ǓǦǶǴǪǳǴǯ ǖǫǷǵǹǧǱǮǰǮ 

çǑǹǩǦǳǷǰǮǯ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǯ ǹǳǮǨǫǶǷǮǸǫǸ ǮǲǫǳǮ ǈǱǦǪǮǲǮǶǦ ǊǦǱȅè 

           ǩ. ǑǹǩǦǳǷǰ, ǑǹǩǦǳǷǰǦȅ ǓǦǶǴǪǳǦȅ ǖǫǷǵǹǧǱǮǰǦ  

 

ǇǎǍǓǋǗ-ǒǔǊǋǑǎǖǔǈǆǓǎǋ Ǔǆ ǖǡǓǐǋ ǋǊǎǓǡǛ ǉǔǗǙǊǆǖǗǘǈǋǓǓǡǛ 

ǙǗǑǙǉ: ǜǎǚǖǔǈǔǏ ǎ ǣǐǔǗǎǗǘǋǒǓǡǏ ǕǔǊǛǔǊǡ  

 

ǆǳǳǴǸǦǼǮȅ 

ǖǦǷǷǲǴǸǶǫǳȁ ǴǷǳǴǨȁ ǧǮǭǳǫǷ-ǲǴǪǫǱǮǶǴǨǦǳǮȅ ǳǦ Ƕȁǳǰǫ ǫǪǮǳȁǻ 

ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ ǳǦ ǴǷǳǴǨǫ ǼǮǺǶǴǨǴǩǴ Ǯ ȃǰǴǷǮǷǸǫǲǳǴǩǴ ǵǴǪǻǴǪǴǨ. 

ǔǵǶǫǪǫǱǫǳǴ, ǽǸǴ ǵǫǶǫǻǴǪ ǰ ȃǰǴǷǮǷǸǫǲǫ ȃǸǴ ǭǦǰǴǳǴǲǫǶǳȁǯ ǴǸǨǫǸ ǳǦ ǮǭǲǫǳǫǳǮǫ 

ǵǴǸǶǫǧǳǴǷǸǫǯ ǨǷǫǻ ǹǽǦǷǸǳǮǰǴǨ ǶȁǳǰǦ, Ǧ ǸǦǰǬǫ ǳǦ ǶǦǭǨǮǸǮǫ ǸǫǻǳǴǱǴǩǮǯ. ǔǵǮǷǦǳȁ 

ǴǷǳǴǨǳȁǫ ǵǶǫǪǵǴǷȁǱǰǮ ǺǴǶǲǮǶǴǨǦǳǮȅ ȃǰǴǷǮǷǸǫǲȁ. ǔǵǶǫǪǫǱǫǳȁ ǵǶǫǮǲǹǿǫǷǸǨǦ 

ǼǮǺǶǴǨǮǭǦǼǮǮ  ȃǰǴǳǴǲǮǰǮ Ǯ ǶȁǳǰǦ ǸǴǨǦǶǴǨ Ǯ ǹǷǱǹǩ Ǩ ǼǫǱǴǲ. ǔǧǴǭǳǦǽǫǳȁ ǾǦǩǮ, 

ǰǴǸǴǶȁǫ ǳǫǴǧǻǴǪǮǲǴ ǵǶǫǪǵǶǮǳȅǸȂ ǵǶǦǨǮǸǫǱȂǷǸǨǹ ǷǴǨǲǫǷǸǳǴ Ƿ ǧǮǭǳǫǷǴǲ  ǪǱȅ 

ǵǶǫǴǪǴǱǫǳǮȅ ǵǶǴǧǱǫǲ ǶǦǭǨǮǸǮȅ ǼǮǺǶǴǨǴǯ ȃǰǴǳǴǲǮǰǮ. ǙǸǴǽǳǫǳǴ, ǽǸǴ ǵǶǴǼǫǷǷȁ 

ǨǳǫǪǶǫǳǮȅ ǼǮǺǶǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ Ǩ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǫ Ǯ ǲǹǳǮǼǮǵǦǱȂǳǴǫ 

ǹǵǶǦǨǱǫǳǮǫ ǸǶǫǧǹȄǸ ǭǦǪǫǯǷǸǨǴǨǦǳǮȅ ǷǵǫǼǮǦǱǮǭǮǶǴǨǦǳǳȁǻ ǰǴǲǦǳǪ ǼǮǺǶǴǨǴǯ 

ǸǶǦǳǷǺǴǶǲǦǼǮǮ, ǵǴǷǸǶǴǫǳǳȁǻ ǳǦ ǶǴǱǫǨǴǯ ǲǴǪǫǱǮ ǹǵǶǦǨǱǫǳǮȅ ǵǶǴǫǰǸǦǲǮ - 

ǰǦǬǪȁǯ ǹǽǦǷǸǳǮǰ ǸǦǰǴǯ ǰǴǲǦǳǪȁ ǮǲǫǫǸ ǰǴǳǰǶǫǸǳǹȄ ǰǨǦǱǮǺǮǰǦǼǮȄ, ǰǴǲǵǫǸǫǳǼǮǮ 

Ǯ ǭǴǳǹ ǴǸǨǫǸǷǸǨǫǳǳǴǷǸǮ. ǔǵǮǷǦǳȁ ǴǷǴǧǫǳǳǴǷǸǮ ǶǦǭǨǮǸǮȅ ǶȁǳǰǦ ǫǪǮǳȁǻ 

ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ Ǩ ǊǴǳǫǼǰǴǯ ǓǦǶǴǪǳǴǯ ǖǫǷǵǹǧǱǮǰǫ. ǗǺǴǶǲǮǶǴǨǦǳǦ ǷǻǫǲǦ 

ǼǮǺǶǴǨǴǯ ǧǮǭǳǫǷ-ǲǴǪǫǱǮ ǳǦ Ƕȁǳǰǫ ǫǪǮǳȁǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ, ǰǴǸǴǶǦȅ 

ǨǰǱȄǽǦǫǸ Ǩ Ƿǫǧȅ ǵǶǮǳǼǮǵȁ Ǯ ȃǱǫǲǫǳǸȁ ǪǫǯǷǸǨǹȄǿǮǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǵǶǴǩǶǦǲǲ 

ǵǴ ǶǦǭǨǮǸǮȄ ǼǮǺǶǴǨǴǩǴ ǴǧǿǫǷǸǨǦ. ǖǦǭǶǦǧǴǸǦǳǦ ǹǰǶǹǵǳǫǳǳǦȅ ǷǻǫǲǦ ǴǧǶǦǧǴǸǰǮ 

ǭǦǰǦǭǦ ǳǦ ǩǴǷǹǪǦǶǷǸǨǫǳǳǹȄ ǹǷǱǹǩǹ ǳǦ ǵǶǮǳǼǮǵǦǻ ǰǴǲǧǮǳǦǸǴǶǮǰǮ. 
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BUSINESS MODELING IN THE MARKET OF UNIFIED PUBLIC SERVICES: DIGITAL 

AND ECOSYSTEM APPROACHES 

 

Annotation  

The basics of business modeling in the market  of unified public services based 

on digital and ecosystem approaches are considered. It is determined that the 

transition to an ecosystem is a natural response to the changing needs of all market 

participants, as well as to the development of technologies . The main prerequisites 

for the formation of the ecosystem are described. The advantages of digitalization 

of the economy and the market of goods and services in general are determined. 

The steps that the government needs to take together with business to  overcome 

the problems of digital economy development are outlined. It is clarified that the 

processes of introducing digital technologies into state and municipal management 

require the involvement of specialized digital transformation teams based on the 

role model of project management - each participant of such a team has specific 

qualifications, competencies and area of responsibility. The features of the 

development of the unified public services market in the Donetsk People's Republic 

are described. A scheme of a digital business model in the market of unified public 

services has been formed, which includes the principles and elements of existing 

state programs for the development of a digital society. An enlarged scheme for 

processing an order for a public  service based on the principles of combinatorics has 

been developed.  
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ǣǰǴǷǮǷǸǫǲǦ ǰǦǰ ǷǴǨǴǰǹǵǳǴǷǸȂ ǹǽǦǷǸǳǮǰǴǨ ǹǽǦǷǸǳǮǰǮ, ǨǭǦǮǲǴǪǫǯǷǸǨǹȄǿǮǫ Ƿ 

ǴǶǩǦǳǮǭǦǼǮǫǯ Ǯ ǵǶȅǲǴ ǮǱǮ ǰǴǷǨǫǳǳǴ ǹǽǦǷǸǨǹȄǿǮǫ Ǩ çǼǫǵǴǽǰǫ ǼǫǳǳǴǷǸǫǯè (ǈǙǍȁ, 

ǦǩǫǳǸȁ ǵǴ ǵǶǴǪǦǬǫ ǸǴǨǦǶǴǨ Ǯ ǹǷǱǹǩ, ǷǴǴǧǿǫǷǸǨǦ), Ǧ ǸǦǰǬǫ ǰǱǮǫǳǸȁ. ǣǰǴǷǮǷǸǫǲǦ 

ǰǦǰ ǵǱǴǿǦǪǰǦ ǸǴǨǦǶǴǨ Ǯ ǹǷǱǹǩ marketplace) ǵǱǴǿǦǪǰǦ, ǳǦ ǰǴǸǴǶǴǯ ǵǶǫǪǱǦǩǦȄǸǷȅ 

ǶǦǭǱǮǽǳȁǫ ǧǫǷǾǴǨǳǴ ǮǳǸǫǩǶǮǶǴǨǦǳǳȁǫ ǵǶǴǪǹǰǸȁ Ǯ ǹǷǱǹǩǮ, ǵǴǰǶȁǨǦȄǿǮǫ 

ǲǦǰǷǮǲǦǱȂǳǴ ǾǮǶǴǰǮǯ ǷǵǫǰǸǶ ǰǱǮǫǳǸǷǰǮǻ ǵǴǸǶǫǧǳǴǷǸǫǯ ǴǪǳǴǩǴ ǵǶǴǺǮǱȅ.  

ǣǰǴǷǮǷǸǫǲǦ ǰǦǰ ǷǦǲǴǶǦǭǨǮǨǦȄǿǦȅǷȅ ǴǶǩǦǳǮǭǦǼǮȅ, ǮǷǵǴǱȂǭǹȄǿǦȅ 

ǮǳǳǴǨǦǼǮǴǳǳȁǫ ǵǴǪǻǴǪȁ ǰ ǹǵǶǦǨǱǫǳǮȄ Ǯ ǶǦǷǷǲǦǸǶǮǨǦȄǿǮǫ ǰǴǲǵǦǳǮȄ ǰǦǰ 

çǬǮǨǴǯ ǴǶǩǦǳǮǭǲè.  

ǕǶǮǲǫǳǫǳǮǫ ǵǱǦǸǺǴǶǲ Ǯ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǴǼǮǺǶǴǨǦǳǳȁǻ ǵǶǴǼǫǷǷǴǨ ǲǫǬǪǹ 

ǹǽǦǷǸǳǮǰǦǲǮ ȃǰǴǷǮǷǸǫǲȁ ǵǴǭǨǴǱȅǫǸ ǷǳǮǬǦǸȂ ǸǶǦǳǷǦǰǼǮǴǳǳȁǫ ǮǭǪǫǶǬǰǮ, 

ǲǴǪǫǶǳǮǭǮǶǴǨǦǸȂ ǧǮǭǳǫǷ-ǲǴǪǫǱǮ Ǯ ǵǴǨȁǾǦǸȂ ǴǧǿǹȄ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǧǮǭǳǫǷ-

ǵǶǴǼǫǷǷǴǨ [1, Ǘ. 116ð123.].  

ǕǶǫǪǵǴǷȁǱǰǮ ǺǴǶǲǮǶǴǨǦǳǮȅ ȃǰǴǷǮǷǸǫǲȁ: 

- ǵǴǸǶǫǧǳǴǷǸȂ ǰǱǮǫǳǸǴǨ Ǩ ǧȁǷǸǶǴǲ ǵǴǱǹǽǫǳǮǮ ǶǦǭǱǮǽǳȁǻ ǰǦǽǫǷǸǨǫǳǳȁǻ 

ǵǶǴǪǹǰǸǴǨ Ǯ ǹǷǱǹǩ Ƿ ǲǮǳǮǲǦǱȂǳȁǲǮ ǹǷǮǱǮȅǲǮ ǽǫǶǫǭ ǹǪǴǧǳȁǫ ǼǮǺǶǴǨȁǫ ǰǦǳǦǱȁ; 

- ǶǦǭǨǮǸǮǫ ǸǫǻǳǴǱǴǩǮǯ, ǵǴǭǨǴǱȅȄǿǮǻ ǴǶǩǦǳǮǭǦǼǮȅǲ ȃǺǺǫǰǸǮǨǳǴ 

ǨǭǦǮǲǴǪǫǯǷǸǨǴǨǦǸȂ Ƿ ǰǱǮǫǳǸǦǲǮ Ǯ ǵǦǶǸǳǫǶǦǲǮ (ǳǦǵǶǮǲǫǶ, ǰǴǲǵǱǫǰǷǳǦȅ 

ǪǮǪǬǮǸǦǱǮǭǦǼǮȅ ǧǮǭǳǫǷǦ, BigData ǦǳǦǱǮǸǮǰǦ, API);  

- ǩǴǸǴǨǳǴǷǸȂ ǵǴǰǴǱǫǳǮȅ Z ǵǶǫǪǴǷǸǦǨǱȅǸȂ ǰǴǲǵǦǳǮȅǲ ǪǴǷǸǹǵ ǰ ǷǨǴǮǲ 

ǵǫǶǷǴǳǦǱȂǳȁǲ ǪǦǳǳȁǲ ǪǱȅ ǸǴǩǴ, ǽǸǴǧȁ ǵǴǱǹǽǦǸȂ ǴǵǸǮǲǦǱȂǳȁǫ ǵǶǴǪǹǰǸǴǨȁǫ 

ǵǶǫǪǱǴǬǫǳǮȅ Ǯ ǵǫǶǷǴǳǦǱǮǭǮǶǴǨǦǳǳǹȄ ǰǴǲǲǹǳǮǰǦǼǮȄ; 

- ǨȁǻǴǪ ǳǦ ǶȁǳǴǰ ǮǳǳǴǨǦǼǮǴǳǳȁǻ ǰǴǲǵǦǳǮǯ, ǵǶǫǪǴǷǸǦǨǱȅȄǿǮǻ ǧǴǱǫǫ 

ǰǱǮǫǳǸǴǴǶǮǫǳǸǮǶǴǨǦǳǳȁǯ ǷǫǶǨǮǷ. 

ǊǱȅ ǸǴǩǴ ǽǸǴǧȁ ǷǸǦǸȂ çǼǫǳǸǶǴǲ ȃǰǴǷǮǷǸǫǲȁè, ǴǶǩǦǳǮǭǦǼǮǮ ǷǱǫǪǹǫǸ 

ǷǴǴǸǨǫǸǷǸǨǴǨǦǸȂ ǶȅǪǹ ǰǶǮǸǫǶǮǫǨ:  

- ǲǦǷǾǸǦǧǳǦȅ ǰǱǮǫǳǸǷǰǦȅ ǧǦǭǦ Ǯ ǨǱǦǪǫǳǮǫ ǴǸǳǴǾǫǳǮȅǲǮ Ƿ ǰǱǮǫǳǸǴǲ 

(ǨǰǱȄǽǦȅ ǨȁǷǴǰǮǯ ǹǶǴǨǫǳȂ ǪǴǨǫǶǮȅ); 

- ǴǸǰǶȁǸǴǷǸȂ ǴǶǩǦǳǮǭǦǼǮǮ ǰ ǮǭǲǫǳǫǳǮȅǲ Ǯ ǩǴǸǴǨǳǴǷǸȂ ǦǪǦǵǸǮǶǴǨǦǸȂǷȅ ǰ 

ǲǫǳȅȄǿǫǯǷȅ ǧǮǭǳǫǷ ǷǶǫǪǫ; 

- ǨǱǦǪǫǳǮǫ ǪǦǳǳȁǲǮ Ǵ ǰǱǮǫǳǸǦǻ Ǯ Ǯǻ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǪǱȅ ǵǴǨȁǾǫǳǮȅ 

ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǨǭǦǮǲǴǪǫǯǷǸǨǮȅ; 

- ǷǮǱȂǳȁǯ Ǯ ǮǭǨǫǷǸǳȁǯ ǧǶǫǳǪ, Ǧ ǸǦǰǬǫ ǵǴǭǮǸǮǨǳǴǫ ǨǴǷǵǶǮȅǸǮǫ 

ǴǶǩǦǳǮǭǦǼǮǮ ǳǦ Ƕȁǳǰǫ. 
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ǔǷǳǴǨǳȁǲ ǮǳǷǸǶǹǲǫǳǸǴǲ, ǵǴǭǨǴǱȅȄǿǮǲ ǹǷǵǫǾǳǴ ǶǦǭǶǦǧǦǸȁǨǦǸȂ Ǯ ǨǳǫǪǶȅǸȂ 

ǮǳǳǴǨǦǼǮǮ, ȅǨǱȅǫǸǷȅ ǨȁǪǫǱǫǳǮǫ çǼǫǳǸǶǦ ǮǭǲǫǳǫǳǮǯè.  

1. ǗǴǭǪǦǳǮǫ ǴǸǪǫǱȂǳǴǩǴ ǴǶǩǦǳǮǭǦǼǮǴǳǳǴ ǺǹǳǰǼǮǴǳǦǱȂǳǴǩǴ ǧǱǴǰǦ 

(ȄǶǮǪǮǽǫǷǰǴǩǴ ǱǮǼǦ), ǷǵǫǼǮǦǱǮǭǮǶǹȄǿǫǩǴǷȅ ǳǦ ǮǳǳǴǨǦǼǮȅǻ. 

2. ǓǦǪǫǱǫǳǮǫ ǷǴǭǪǦǳǳǴǩǴ ǧǱǴǰǦ/ȄǶǮǪǮǽǫǷǰǴǩǴ ǱǮǼǦ ǵǴǱǳǴǲǴǽǮȅǲǮ ǵǴ 

ǶǦǭǶǦǧǴǸǰǫ Ǯ ǵǮǱǴǸǮǶǴǨǦǳǮȄ ǵǶǴǫǰǸǴǨ.  

3. ǓǦǭǳǦǽǫǳǮǫ ǨȁǪǫǱǫǳǳǴǩǴ ǶǹǰǴǨǴǪǮǸǫǱȅ çǼǫǳǸǶǦ ǮǭǲǫǳǫǳǮǯè Ƿ 

ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǲǮ ǵǴǱǳǴǲǴǽǮȅǲǮ Ǯ ǰǴǲǵǫǸǫǳǼǮȅǲǮ. 

4. ǈǳǫǪǶǫǳǮǫ çǮǳǳǴǨǦǼǮǴǳǳȁǻè ǐǕǣ ǪǱȅ ǷǴǭǪǦǳǳǴǩǴ ǧǱǴǰǦ ǶǦǭǶǦǧǴǸǰǦ Ǯ 

ǵǮǱǴǸǮǶǴǨǦǳǮǫ) Ǯ ǺǹǳǰǼǮǴǳǦǱȂǳȁǻ ǧǱǴǰǴǨ ǸǮǶǦǬǮǶǴǨǦǳǮǫ ǵǶǴǫǰǸǴǨ.  

5.ǍǦǵǹǷǰ Ǯ ǵǴǪǪǫǶǬǰǦ çǼǫǳǸǶǦ ǮǭǲǫǳǫǳǮǯè. 

ǎǷǵǴǱȂǭǴǨǦǳǮǫ ǵǶǴǪǨǮǳǹǸȁǻ ǵǴǪǻǴǪǴǨ ǰ ǹǵǶǦǨǱǫǳǮȄ, ǸǦǰǮǻ ǰǦǰ Lean Ǯ Agile, 

ǵǴǭǨǴǱǮǸ ǲǦǰǷǮǲǮǭǮǶǴǨǦǸȂ ȃǺǺǫǰǸǮǨǳǴǷǸȂ ȃǰǴǷǮǷǸǫǲȁ: ǩǮǧǰǴǫ ǨǳǫǷǫǳǮǫ 

ǮǭǲǫǳǫǳǮǯ Ǩ ǶǦǭǶǦǧǦǸȁǨǦǫǲȁǯ ǵǶǴǪǹǰǸ ǭǦ ǷǽǫǸ çǮǸǫǶǦǼǮǴǳǳǴǩǴ ǵǴǪǻǴǪǦè ǰ 

ǶǦǭǶǦǧǴǸǰǫ, ǰǴǳǼǫǵǼǮȅ MVP ǲǮǳǮǲǦǱȂǳȁǯ ǬǮǭǳǫǷǵǴǷǴǧǳȁǯ ǵǶǴǪǹǰǸ) 

ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǵǶǴǸǴǸǮǵǦ ǵǶǴǪǹǰǸǦ ǪǱȅ ǫǩǴ ǨȁǵǹǷǰǦ ǳǦ ǶȁǳǴǰ Ǯ ǸǫǷǸǮǶǴǨǦǳǮȅ.  

ǔǸǳǴǷǮǸǫǱȂǳǴ ǶǴǱǮ ǳǴǨǦǸǴǶǦ Ǩ ǷǴǼǮǦǱȂǳǴ-ȃǰǴǳǴǲǮǽǫǷǰǴǯ ȃǨǴǱȄǼǮǮ 

ǳǫǴǧǻǴǪǮǲǴ ǴǸǲǫǸǮǸȂ ǷǱǫǪǹȄǿǫǫ: 

Ĭ ǳǴǨǦǸǴǶȁ Ǯ ǰǴǳǷǫǶǨǦǸǴǶȁ ǵǶǫǪǷǸǦǨǱȅȄǸ ǪǨǫ ǩǶǹǵǵȁ ȃǰǴǳǴǲǮǽǫǷǰǮ 

ǦǰǸǮǨǳȁǻ ǦǩǫǳǸǴǨ, ǰǴǸǴǶȁǫ ǹǽǦǷǸǨǹȄǸ Ǩ ǰǴǳǰǹǶǫǳǸǳǴǯ ǧǴǶȂǧǫ ǲǫǬǪǹ ǷǴǧǴǯ Ǯ 

ǨǳǹǸǶǮ ǩǶǹǵǵȁ; 

Ĭ ȃǺǺǫǰǸǮǨǳǦȅ ȃǰǴǳǴǲǮǽǫǷǰǦȅ ǵǴǱǮǸǮǰǦ ǪǴǱǬǳǦ ǧȁǸȂ ǳǦǵǶǦǨǱǫǳǦ ǳǫ ǸǴǱȂǰǴ 

ǳǦ ǷǴǭǪǦǳǮǫ ǹǷǱǴǨǮǯ ǪǱȅ ǳǴǨǦǼǮǯ Ǯ ǳǴǨǦǸǴǶǴǨ, ǳǴ Ǯ ǳǦ ǹǰǶǫǵǱǫǳǮǫ 

ǰǴǳǷǫǶǨǦǸǮǨǳǴǯ ǲǴǪǫǱǮ ǵǴǨǫǪǫǳǮȅ, ǸǦǰ ǰǦǰ ǫǫ ǶǦǭǶǹǾǫǳǮǫ ǷǵǴǷǴǧǳǴ ǶǫǭǰǴ 

ǹǨǫǱǮǽǮǸȂ ǧǫǭǶǦǧǴǸǮǼǹ Ƿ ǷǴǴǸǨǫǸǷǸǨǹȄǿǮǲǮ ǴǸǶǮǼǦǸǫǱȂǳȁǲǮ ǵǴǷǱǫǪǷǸǨǮȅǲǮ ǪǱȅ 

ǧǹǪǹǿǮǻ ǮǳǨǫǷǸǮǼǮǯ Ǯ ǶǦǭǨǮǸǮȅ; 

Ĭ ǽǮǷǱǴ ǳǴǨǦǸǴǶǴǨ ǲǴǬǫǸ ǶǦǷǸǮ ǵǶǮ ǭǦǲǫǪǱǫǳǮǮ ǸǫǲǵǦ ǶǴǷǸǦ ǈǈǕ ǱǮǧǴ ǵǶǮ 

ǷǳǮǬǫǳǮǮ ǈǈǕ,  ǧǫǭǶǦǧǴǸǮǼǦ ǵǶǮ ȃǸǴǲ ǲǴǬǫǸ ǳǫ ǮǭǲǫǳȅǸȂǷȅ ǮǱǮ ǳǫǷǰǴǱȂǰǴ 

ǨǴǭǶǦǷǸǮ ǵǶǮ ǶǴǷǸǫ ǈǈǕ (ǰǱǦǷǷǮǽǫǷǰǴǫ ǵǶǫǪǷǸǦǨǱǫǳǮǫ, ǽǸǴ ǵǶǮ ǶǴǷǸǫ ǈǈǕ ǨǷǫǩǪǦ 

ǶǦǷǸǫǸ ǭǦǳȅǸǴǷǸȂ). ǣǸǦ ǲǴǪǫǱȂ ǴǧȀȅǷǳȅǫǸ ǸǦǰǬǫ, ǵǴǽǫǲǹ ǨǴǭǲǴǬǫǳ Ǯ ǷǵǦǪ Ƿ 

ǶǴǷǸǴǲ ǧǫǭǶǦǧǴǸǮǼȁ ǵǶǮ ǶǴǷǸǫ Ǽǫǳ, Ǧ ǸǦǰǬǫ ǷǵǦǪ Ƿ ǶǴǷǸǴǲ ǧǫǭǶǦǧǴǸǮǼȁ ǧǫǭ 

ǴǿǹǸǮǲǴǩǴ ǶǴǷǸǦ Ǽǫǳ. 

ǈǦǬǳǴ ǴǸǲǫǸǮǸȂ, ǽǸǴ ȃǰǴǳǴǲǮǽǫǷǰǮǯ ǶǴǷǸ Ǩ ǼǫǱǴǲ ǲǴǬǫǸ ǵǴǪǪǫǶǬǮǨǦǸȂǷȅ 

ǮǷǰǱȄǽǮǸǫǱȂǳǴ ǹǷǮǱǮȅǲǮ ǰǴǳǷǫǶǨǦǸǴǶǴǨ. ǇǴǱǫǫ ǸǴǩǴ, ǳǫǱȂǭȅ ǹǸǨǫǶǬǪǦǸȂ, ǽǸǴ 

ǰǴǳǷǫǶǨǦǸǴǶ ǳǫ ǷǸǶǫǲǮǸǷȅ ǰ ǵǶǮǧȁǱǮ, Ǧ ǫǫ ǵȁǸǦǫǸǷȅ ǪǴǷǸǮǽȂ ǸǴǱȂǰǴ ǳǴǨǦǸǴǶ [2, 

Ǘ.2-13.].  

ǜǮǺǶǴǨǹȄ ȃǰǴǳǴǲǮǰǹ ǷǱǫǪǹǫǸ ǶǦǷǷǲǦǸǶǮǨǦǸȂ ǰǦǰ ǳǴǨǴǫ ȅǨǱǫǳǮǫ, ǰǴǸǴǶǴǫ 

ǷǺǴǶǲǮǶǴǨǦǱǴǷȂ ǵǴǪ ǨǱǮȅǳǮǫǲ ǵǶǴǩǶǫǷǷǮǨǳȁǻ ǮǭǲǫǳǫǳǮǯ Ǩ ǸǫǻǳǴǱǴǩǮȅǻ Ǯ 

ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ ǷǮǷǸǫǲǹ ȃǰǴǳǴǲǮǽǫǷǰǮǻ ǴǸǳǴǾǫǳǮǯ, ǴǷǳǴǨǦǳǳȁǻ ǳǦ 

ǮǷǵǴǱȂǭǴǨǦǳǮǮ ǼǮǺǶǴǨȁǻ ǷǶǫǪǷǸǨ ǵǫǶǫǪǦǽǮ ǮǳǺǴǶǲǦǼǮǮ. ǖǦǭǨǮǸǮǫ ǼǮǺǶǴǨǴǯ 
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ȃǰǴǳǴǲǮǰǮ ǸǶǫǧǹǫǸ ǳǴǨȁǻ ǵǴǪǻǴǪǴǨ, ǲǫǸǴǪǴǨ Ǯ ǮǳǷǸǶǹǲǫǳǸǴǨ ǵǴǷǸǶǴǫǳǮȅ 

ǷǮǷǸǫǲȁ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ, ǰǴǸǴǶǦȅ ǭǳǦǽǮǸǫǱȂǳǴ ȃǨǴǱȄǼǮǴǳǮǶǴǨǦǱǦ 

ǵǴǪ ǨǱǮȅǳǮǫǲ ǪǫǲǴǰǶǦǸǮǽǫǷǰǮǻ ǵǶǫǴǧǶǦǭǴǨǦǳǮǯ Ǯ ǶǦǭǨǮǸǮȅ ǩǶǦǬǪǦǳǷǰǴǩǴ 

ǴǧǿǫǷǸǨǦ [3].  

ǕǴȃǸǴǲǹ Ǩ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǷǹǿǫǷǸǨǹǫǸ ǵǴǸǶǫǧǳǴǷǸȂ Ǩ ǵǴǳǮǲǦǳǮǮ ǷǹǿǳǴǷǸǮ 

ǼǮǺǶǴǨǴǯ ȃǰǴǳǴǲǮǰǮ Ǩ ǴǧǿǫǷǸǨǫ ǰǦǰ ǴǧȀǫǰǸǮǨǳǴǯ ǶǫǦǱȂǳǴǷǸǮ, ǰǴǸǴǶǦȅ ǹǨǫǶǫǳǳǴ 

ǶǦǭǨǮǨǦǫǸǷȅ, Ǧ ǸǦǰǬǫ Ǩ ǵǴǮǷǰǫ ǪǦǱȂǳǫǯǾǮǻ ǵǹǸǫǯ ǫǫ ǶǦǭǨǮǸǮȅ Ǩ ǶǦǲǰǦǻ ǷǮǷǸǫǲȁ 

ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ.  

ǜǮǺǶǴǨǦȅ ȃǰǴǳǴǲǮǰǦ ȅǨǱȅǫǸǷȅ ǨǦǬǳǴǯ ǴǷǳǴǨǴǯ ǺǹǳǰǼǮǴǳǮǶǴǨǦǳǮȅ 

ǮǳǺǴǶǲǦǼǮǴǳǳǴǩǴ ǴǧǿǫǷǸǨǦ ǳǦ ǴǷǳǴǨǫ ǮǳǺǴǶǲǦǼǮǴǳǳǴ-ǰǴǲǲǹǳǮǰǦǼǮǴǳǳȁǻ 

ǸǫǻǳǴǱǴǩǮǯ, Ǩ ǷǴǴǸǨǫǸǷǸǨǮǮ Ƿ ǽǫǲ ǫǫ ǲǴǬǳǴ ǴǸǳǫǷǸǮ ǰ ǵǶǮǴǶǮǸǫǸǦǲ ǶǦǭǨǮǸǮȅ 

ǷǮǷǸǫǲȁ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ. ǊǦǳǴ ǴǵǶǫǪǫǱǫǳǮǫ ǼǮǺǶǴǨǴǯ ȃǰǴǳǴǲǮǰǮ 

Ƿ ǵǴǭǮǼǮǮ ǷǴǷǸǦǨǱȅȄǿǫǯ ǷǮǷǸǫǲȁ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ ǰǦǰ ǰǴǲǵǱǫǰǷǳǴǯ 

ǲǴǪǫǱǮ ǨǭǦǮǲǴǪǫǯǷǸǨǮȅ ȃǰǴǳǴǲǮǽǫǷǰǮǻ Ǯ ǹǵǶǦǨǱǫǳǽǫǷǰǮǻ ǷǹǧȀǫǰǸǴǨ, 

ǪǫǯǷǸǨǹȄǿǮǻ ǳǦ ǴǷǳǴǨǫ ǾǮǶǴǰǴǩǴ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǮǳǺǴǶǲǦǼǮǴǳǳǴ-

ǰǴǲǲǹǳǮǰǦǼǮǴǳǳȁǻ ǸǫǻǳǴǱǴǩǮǯ ǪǱȅ ǹǪǴǨǱǫǸǨǴǶǫǳǮȅ ǵǴǸǶǫǧǳǴǷǸǫǯ ǳǦǷǫǱǫǳǮȅ Ǯ 

ǵǴǨȁǾǫǳǮȅ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ ǷǫǰǸǴǶǦ.  

ǖǦǭǨǮǸǮǫ ǼǮǺǶǴǨǴǯ ȃǰǴǳǴǲǮǰǮ Ǯ ǼǮǺǶǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ ǨǦǬǳǴ ǪǱȅ 

ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ ǷǫǰǸǴǶǦ Ƿ ǹǽǫǸǴǲ ǹǷǱǹǩ, ǵǴǱǹǽǦǫǲȁǻ ǰǦǰ ǧǮǭǳǫǷǴǲ, ǸǦǰ Ǯ 

ǩǶǦǬǪǦǳǦǲǮ ǷǸǶǦǳȁ. ǓǦǮǧǴǱǫǫ ǶǦǷǵǶǴǷǸǶǦǳǫǳǳȁǲǮ ǼǮǺǶǴǨȁǲǮ ǹǷǱǹǩǦǲǮ, 

ǪǴǷǸǹǵǳȁǲǮ ǷǫǩǴǪǳȅ Ǩ ǲǮǶǫ, ȅǨǱȅȄǸǷȅ ǶǫǩǮǷǸǶǦǼǮȅ ǳǴǨǴǩǴ ǧǮǭǳǫǷǦ, ǵǴǪǦǽǦ 

ǭǦȅǨǱǫǳǮȅ ǳǦ ǵǴǱǹǽǫǳǮǫ ǱǮǼǫǳǭǮǮ ǳǦ ǨǫǪǫǳǮǫ ǧǮǭǳǫǷǦ, ǵǴǪǦǽǦ ǭǦȅǨǱǫǳǮȅ ǳǦ 

ǵǴǱǹǽǫǳǮǫ ǷǨǮǪǫǸǫǱȂǷǸǨǦ Ǵ ǶǴǬǪǫǳǮǮ Ǯ ǴǵǱǦǸǦ ǰǴǲǲǹǳǦǱȂǳȁǻ ǹǷǱǹǩ [4, Ǘ. 230-

235.].  

ǕǶǦǨǮǸǫǱȂǷǸǨǹ ǷǴǨǲǫǷǸǳǴ Ƿ ǧǮǭǳǫǷǴǲ ǳǫǴǧǻǴǪǮǲǴ ǵǶǫǪǵǶǮǳȅǸȂ ǷǱǫǪǹȄǿǮǫ 

ǾǦǩǮ ǪǱȅ ǵǶǫǴǪǴǱǫǳǮȅ ǵǶǴǧǱǫǲȁ ǶǦǭǨǮǸǮȅ ǼǮǺǶǴǨǴǯ ȃǰǴǳǴǲǮǰǮ:  

- ǶǦǭǨǮǨǦǸȂ ǮǳǺǶǦǷǸǶǹǰǸǹǶǹ ǲǴǧǮǱȂǳǴǩǴ ǮǳǸǫǶǳǫǸǦ, ǮǳǸǫǶǳǫǸǦ Ǩǫǿǫǯ, 

ǴǧǱǦǽǳȁǻ ǸǫǻǳǴǱǴǩǮǯ Ǯ ǰǮǧǫǶǧǫǭǴǵǦǷǳǴǷǸǮ, Ǹ.ǫ. çǵǶǴǽǳǹȄè ǮǳǺǶǦǷǸǶǹǰǸǹǶǹ;  

- ǷǴǭǪǦǨǦǸȂ ǵǴǱǳǴǼǫǳǳȁǫ ǹǷǱǴǨǮȅ ǪǱȅ ȃǱǫǰǸǶǴǳǳǴǯ ǰǴǲǲǫǶǼǮǮ Ǯ 

ȃǱǫǰǸǶǴǳǳǴǩǴ ǧǮǭǳǫǷǦ;  

- ǺǴǶǲǮǶǴǨǦǸȂ çǲȅǩǰǹȄè ǮǳǺǶǦǷǸǶǹǰǸǹǶǹ, ǳǦǵǶǦǨǱǫǳǳǹȄ ǳǦ ǴǸǰǶȁǸǴǷǸȂ 

ǪǦǳǳȁǻ, ǮǪǫǳǸǮǺǮǰǦǼǮȄ Ǯ ǪǴǨǫǶǮǫ ǩǶǦǬǪǦǳ, ǹǱǹǽǾǫǳǮǫ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ 

Ǯ Ǹ.Ǫ.;  

- ǴǧǫǷǵǫǽǮǨǦǸȂ ǵǶǴǫǰǸȁ ǼǮǺǶǴǨǴǯ ǸǶǦǳǷǺǴǶǲǦǼǮǮ ǵǹǸǫǲ Ǯǻ ǶǫǦǱǮǭǦǼǮǮ 

ǳǦ ǶǫǩǮǴǳǦǱȂǳǴǲ Ǯ ǳǦǼǮǴǳǦǱȂǳǴǲ ǹǶǴǨǳȅǻ; 

- ǵǶǫǪǴǷǸǦǨǱȅǸȂ ǳǦǷǫǱǫǳǮȄ ǮǳǺǴǶǲǦǼǮȄ Ǵ ǨǴǭǲǴǬǳȁǻ ǶǮǷǰǦǻ ǴǸ 

ǸǴǸǦǱȂǳǴǯ ǼǮǺǶǴǨǮǭǦǼǮǮ ȃǰǴǳǴǲǮǰǮ;  

- ǴǧǫǷǵǫǽǮǨǦǸȂ ǸǫǻǳǴǱǴǩǮǽǫǷǰǹȄ Ǯ ǰǴǳǷǹǱȂǸǦǼǮǴǳǳǹȄ ǵǴǪǪǫǶǬǰǹ Ǩ 

ǴǧǱǦǷǸǮ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǭǦǿǮǿǫǳǳȁǻ ǮǳǺǴǶǲǦǼǮǴǳǳǴ-ǰǴǲǲǹǳǮǰǦǼǮǴǳǳȁǻ ǷǮǷǸǫǲ.  

ǈǳǫǪǶȅǫǲȁǫ Ǩ ǳǦǷǸǴȅǿǫǫ ǨǶǫǲȅ ǼǮǺǶǴǨȁǫ ǸǫǻǳǴǱǴǩǮǮ (ǸǫǻǳǴǱǴǩǮǮ 
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çǼǮǺǶǴǨǴǩǴ ǵǶǦǨǮǸǫǱȂǷǸǨǦè) ǵǴǭǨǴǱȅȄǸ ǭǳǦǽǮǸǫǱȂǳǴ ǹǨǫǱǮǽǮǸȂ ǨǴǭǲǴǬǳǴǷǸǮ ǵǴ 

ǦǳǦǱǮǭǹ ǪǦǳǳȁǻ Ǯ, ǷǴǴǸǨǫǸǷǸǨǫǳǳǴ, ǵǴǨȁǷǮǸȂ ǳǦǪǫǬǳǴǷǸȂ ǵǱǦǳǮǶǴǨǦǳǮȅ, 

ǲǴǳǮǸǴǶǮǳǩǦ Ǯ ǴǼǫǳǰǮ ǵǶǴǩǶǦǲǲ.  

ǘǦǰ, ǫǷǱǮ ǷǫǩǴǪǳȅ ǦǳǦǱǮǭ ǪǦǳǳȁǻ ǵǶǮ ǴǼǫǳǰǫ ǶǫǭǹǱȂǸǦǸǴǨ ǭǦǽǦǷǸǹȄ ǷǨǴǪǮǸǷȅ 

ǰ ǷǴǵǴǷǸǦǨǱǫǳǮȄ ǵǱǦǳǴǨȁǻ Ǯ ǺǦǰǸǮǽǫǷǰǮǻ ǭǳǦǽǫǳǮǯ ǵǴǰǦǭǦǸǫǱǫǯ, ǴǼǫǳǰǫ 

ǷǸǫǵǫǳǮ ǮǷǵǴǱǳǫǳǮȅ ǲǫǶǴǵǶǮȅǸǮǯ Ǯ ǪǴǷǸǮǬǫǳǮȅ ǰǴǳǸǶǴǱȂǳȁǻ ǸǴǽǫǰ, ǸǴ 

ǮǷǵǴǱȂǭǴǨǦǳǮǫ çǧǴǱȂǾǮǻ ǪǦǳǳȁǻè Ǯ ǮǷǰǹǷǷǸǨǫǳǳǴǩǴ ǮǳǸǫǱǱǫǰǸǦ ǵǴǭǨǴǱȅǫǸ 

ǴǼǫǳǮǨǦǸȂ ǨǱǮȅǳǮǫ ǶǫǦǱǮǭǦǼǮǮ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǵǶǴǩǶǦǲǲ Ǯ Ǯǻ ǴǸǪǫǱȂǳȁǻ 

ǲǫǶǴǵǶǮȅǸǮǯ ǳǦ ǶǦǭǱǮǽǳȁǫ ǼǫǱǫǨȁǫ ǩǶǹǵǵȁ (ǳǦǵǶǮǲǫǶ, ǵǹǸǫǲ ǵǶǮǲǫǳǫǳǮȅ 

ǶǦǳǪǴǲǮǭǮǶǴǨǦǳǳȁǻ ǰǴǳǸǶǴǱǮǶǹǫǲȁǻ ǮǷǷǱǫǪǴǨǦǳǮǯ), ǹǷǸǦǳǦǨǱǮǨǦǸȂ ǵǶǮǽǮǳǳǴ-

ǷǱǫǪǷǸǨǫǳǳȁǫ ǷǨȅǭǮ ǲǫǬǪǹ ǵǶǮǳǮǲǦǫǲȁǲǮ ǹǵǶǦǨǱǫǳǽǫǷǰǮǲǮ ǶǫǾǫǳǮȅǲǮ Ǯ  

ǪǴǷǸǮǩǦǫǲȁǲǮ ǶǫǭǹǱȂǸǦǸǦǲǮ, ǨȁǶǦǧǦǸȁǨǦǸȂ ǨǦǶǮǦǳǸȁ ǰǴǶǶǫǰǼǮǮ ǵǶǴǩǶǦǲǲ Ǯ 

ǵǴǱǮǸǮǰ Ǯ ǴǼǫǳǮǨǦǸȂ ǨǫǶǴȅǸǳǴǷǸȂ Ǯǻ ǹǷǵǫǾǳǴǯ ǶǫǦǱǮǭǦǼǮǮ [5, Ǘ. 70-93.].  

ǕǶǴǼǫǷǷ ǼǮǺǶǴǨǮǭǦǼǮǮ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ ȅǨǱȅǫǸǷȅ ǽǦǷǸȂȄ 

ǷǸǶǦǸǫǩǮǮ, ǰǴǸǴǶǦȅ ǳǦǵǶǦǨǱǫǳǦ ǳǦ ǹǱǹǽǾǫǳǮǫ ǪǴǷǸǹǵǦ ǰ ǸǴǨǦǶǦǲ Ǯ ǹǷǱǹǩǦǲ ǵǴ 

ǨǷǫǩǴ ǲǮǶǦ, ǰǦǰ ǪǱȅ ǩǶǦǬǪǦǳ, ǸǦǰ Ǯ ǪǱȅ ǧǮǭǳǫǷǦ, ǳǴ ǸǦǰǬǫ ǳǦǵǶǦǨǱǫǳǦ ǳǦ 

ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǵǴǸǫǳǼǮǦǱǦ ǎǐǘ-ǸǫǻǳǴǱǴǩǮǯ ǪǱȅ ǷǴǪǫǯǷǸǨǮȅ ǮǳǳǴǨǦǼǮȅǲ, 

ǹǷǸǴǯǽǮǨǴǷǸǮ, ȃǰǴǳǴǲǮǽǫǷǰǴǲǹ ǶǴǷǸǹ Ǯ ǵǶǴǩǶǫǷǷǹ.  

ǈ 2021 ǩ. Ǩ ǊǴǳǫǼǰǴǯ ǓǦǶǴǪǳǴǯ ǖǫcǵǹǧǱǮǰǫ ǷǴǭǪǦǳ ǋǪǮǳȁǯ ǵǴǶǸǦǱ ǉǴǷǹǷǱǹǩǮ 

ǊǓǖ, ǰǴǸǴǶȁǯ ǷǴǭǪǦǳ ǨǴǱǴǳǸǫǶǷǰǴǯ ǰǴǲǦǳǪǴǯ guDNR Ǩ ǶǦǲǰǦǻ ǧǴǶȂǧȁ Ƿ 

ǰǴǶǶǹǵǼǮǫǯ Ǯ ǹǱǹǽǾǫǳǮȅ ǹǵǶǦǨǱǫǳǽǫǷǰǮǻ ǵǶǴǼǫǷǷǴǨ Ǩ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǴǶǩǦǳǦǻ 

[6].  

ǓǦ ǵǴǶǸǦǱǫ ǴǧǷǱǹǬǮǨǦȄǸǷȅ Ǯ ǩǶǦǬǪǦǳǫ ǊǓǖ Ǯ ȄǶǮǪǮǽǫǷǰǮǫ ǱǮǼǦ ǊǓǖ. 

ǓǦǵǶǮǲǫǶ, ǩǶǦǬǪǦǳǫ ǊǓǖ ǲǴǩǹǸ ǴǷǹǿǫǷǸǨǮǸȂ ǶǫǦǱǮǭǦǼǮȄ ǶǦǭǱǮǽǳȁǻ ǹǷǱǹǩ, 

ǷǨȅǭǦǳǳȁǻ ǷǫǲǫǯǳȁǲǮ ǨǴǵǶǴǷǦǲǮ Ǯ ǪǫǸȂǲǮ, ǶǫǾǮǸȂ ǷǴǼǮǦǱȂǳȁǫ ǨǴǵǶǴǷȁ, 

ǴǧǶǦǭǴǨǦǳǮǫ, ǵǦǷǵǴǶǸǦ Ǯ ǨǮǭȁ, ǸǶǦǳǷǵǴǶǸ, ǧǮǭǳǫǷ, ǳǦǱǴǩǴǨǴǫ 

ǦǪǲǮǳǮǷǸǶǮǶǴǨǦǳǮǫ, ǺǮǳǦǳǷǴǨȁǫ ǨǴǵǶǴǷȁ, ǨǴǵǶǴǷȁ ǸǶǹǪǴǹǷǸǶǴǯǷǸǨǦ Ǯ 

ǧǫǭǶǦǧǴǸǮǼȁ, ǵǶǦǨǴǵǴǶȅǪǰǦ, ǱǮǼǫǳǭǮǶǴǨǦǳǮȅ Ǯ ǦǰǰǶǫǪǮǸǦǼǮǮ, ǬǮǱȂȅ Ǯ 

ǷǸǶǴǮǸǫǱȂǷǸǨǦ. ǕǴǶǸǦǱ ǳǦǻǴǪǮǸǷȅ Ǩ ǶǦǭǶǦǧǴǸǰǫ Ǯ ǵǴǷǸǴȅǳǳǴ ǷǴǨǫǶǾǫǳǷǸǨǹǫǸǷȅ. 

ǔǷǳǴǨǳȁǫ ǵǶǫǮǲǹǿǫǷǸǨǦ ǵǴǱǹǽǫǳǮȅ ǹǷǱǹǩ Ǩ ȃǱǫǰǸǶǴǳǳǴǯ ǺǴǶǲǫ ǪǱȅ 

ǭǦȅǨǮǸǫǱȅ ǷǱǫǪǹȄǿǮǫ: ǴǵǫǶǦǸǮǨǳǴǷǸȂ ð  ǴǧǶǦǿǫǳǮǫ ǭǦ ȃǱǫǰǸǶǴǳǳȁǲǮ ǹǷǱǹǩǦǲǮ 

ǷǴǰǶǦǿǦǫǸ ǨǶǫǲǫǳǳȁǫ ǶǦǷǻǴǪȁ ǳǦ Ǯǻ ǴǰǦǭǦǳǮǫ; ǷǳǮǬǫǳǮǫ ǶǮǷǰǴǨ ð  ǴǸǷǹǸǷǸǨǮǫ 

ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǱǮǽǳǴǩǴ ǰǴǳǸǦǰǸǦ ǭǦȅǨǮǸǫǱȅ Ƿ ǽǮǳǴǨǳǮǰǴǲ; ǲǮǳǮǲǹǲ ǪǴǰǹǲǫǳǸǴǨ 

ð  ǵǶǮ ǵǴǱǹǽǫǳǮǮ ǹǷǱǹǩǮ Ǩ ȃǱǫǰǸǶǴǳǳǴǯ ǺǴǶǲǫ ǮǷǰǱȄǽǦǫǸǷȅ ǳǫǴǧǻǴǪǮǲǴǷǸȂ 

ǵǶǫǪǴǷǸǦǨǱǫǳǮȅ Ǹǫǻ ǪǴǰǹǲǫǳǸǴǨ, ǰǴǸǴǶȁǫ ǹǬǫ ǫǷǸȂ Ǩ ǶǦǷǵǴǶȅǬǫǳǮǮ ǨǱǦǷǸǳȁǻ 

ǴǶǩǦǳǴǨ; ǲǴǧǮǱȂǳǴǷǸȂ ð  ǹǷǱǹǩǮ ǲǴǩǹǸ ǧȁǸȂ ǵǴǱǹǽǫǳȁ Ǩ ǱȄǧǴǯ ǸǴǽǰǫ Ǩ ǱȄǧǴǫ 

ǨǶǫǲȅ ǵǴǷǶǫǪǷǸǨǴǲ ǷǫǸǮ ǎǳǸǫǶǳǫǸ; ǷǳǮǬǫǳǮǫ ǧȄǶǴǰǶǦǸǮǽǫǷǰǮǻ ǧǦǶȂǫǶǴǨ ð  

ǵǶǴǮǷǻǴǪǮǸ ǧǱǦǩǴǪǦǶȅ ǨǳǫǪǶǫǳǮȄ ǷǮǷǸǫǲȁ ȃǱǫǰǸǶǴǳǳǴǩǴ ǪǴǰǹǲǫǳǸǴǴǧǴǶǴǸǦ 

(ǗǣǊ); ǰǴǳǸǶǴǱȂ ð  ǭǦȅǨǮǸǫǱȂ ǲǴǬǫǸ ǰǴǳǸǶǴǱǮǶǴǨǦǸȂ ǵǶǴǼǫǷǷ ǵǴǱǹǽǫǳǮȅ ǹǷǱǹǩǮ 

ǽǫǶǫǭ çǑǮǽǳȁǯ ǰǦǧǮǳǫǸè ǳǦ ǵǴǶǸǦǱǫ çǉǴǷǹǷǱǹǩǮè; ǵǶǴǦǰǸǮǨǳǴǷǸȂ ǵǴǱǹǽǫǳǮȅ 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

97 

ǹǷǱǹǩǮ ǧǫǭ ǮǳǪǮǨǮǪǹǦǱȂǳǴǯ ǮǳǮǼǮǦǸǮǨȁ ǭǦȅǨǮǸǫǱȅ. 

ǈ 2020 ǩǴǪǹ ǰǴǱǮǽǫǷǸǨǴ ǭǦǶǫǩǮǷǸǶǮǶǴǨǦǳǳȁǻ ǵǴǱȂǭǴǨǦǸǫǱǫǯ ǳǦ ǵǴǶǸǦǱǫ 

ǉǴǷǹǷǱǹǩ ǖǚ ǹǨǫǱǮǽǮǱǴǷȂ ǳǦ 12 ǲǱǳ ǽǫǱǴǨǫǰ Ǯ ǵǶǫǨȁǷǮǱǴ 78 ǲǱǳ ǩǶǦǬǪǦǳ. ǣǸǴ 

ǵǴǽǸǮ 2/3 ǨǷǫǻ ǩǶǦǬǪǦǳ ǷǸǦǶǾǫ 14 ǱǫǸ. ǍǦ ǵǶǴǾǱȁǯ ǩǴǪ ǰǴǱǮǽǫǷǸǨǴ ǩǶǦǬǪǦǳ, 

ǰǴǸǴǶȁǫ ǨǴǷǵǴǱȂǭǴǨǦǱǮǷȂ ǷǫǶǨǮǷǦǲǮ ǫǪǮǳǴǩǴ ǵǴǶǸǦǱǦ, ǹǨǫǱǮǽǮǱǴǷȂ ǵǴǽǸǮ ǨǪǨǴǫ 

ñ ǪǴ 56 ǲǱǳ ǽǫǱǴǨǫǰ. ǗǶǫǪǳȅȅ ǫǬǫǪǳǫǨǳǦȅ ǦǹǪǮǸǴǶǮȅ ǵǴǶǸǦǱǦ ǹǨǫǱǮǽǮǱǦǷȂ Ǩ ǪǨǦ 

ǶǦǭǦ Ǯ ǵǶǫǨȁǷǮǱǦ 4 ǲǱǳ ǵǴǱȂǭǴǨǦǸǫǱǫǯ Ǩ ǪǫǳȂ. ǐǴǱǮǽǫǷǸǨǴ ǴǧǶǦǿǫǳǮǯ ǰ ǵǴǶǸǦǱǹ 

ǭǦ ǵǶǴǾǱȁǯ ǩǴǪ ǵǶǫǨȁǷǮǱǴ 1,5 ǲǱǶǪ. 

ǊǴ ǰǴǳǼǦ 2021 ǩǴǪǦ ǳǦ ǵǴǶǸǦǱǫ ǩǴǷǹǷǱǹǩ ǭǦǵǹǷǸǮǸǷȅ ǾǫǷǸȂ ǳǴǨȁǻ 

ǷǹǵǫǶǷǫǶǨǮǷǴǨ, ǳǦǵǴǲǳǮǱ ǨǮǼǫ-ǵǶǫǲȂǫǶ. ǣǸǴ çǙǨǫǪǴǲǱǫǳǮǫ Ǯ ǴǧǬǦǱǴǨǦǳǮǫ 

ǾǸǶǦǺǴǨ ǭǦ ǳǦǶǹǾǫǳǮǫ ǕǊǊ ǴǳǱǦǯǳè, çǕǶǦǨǴǷǹǪǮǫ ǴǳǱǦǯǳè, çǖǴǬǪǫǳǮǫ 

ǶǫǧǫǳǰǦè, Ǧ ǸǦǰǬǫ çǙǸǶǦǸǦ ǧǱǮǭǰǴǩǴ ǽǫǱǴǨǫǰǦè, çǘǶǹǪǴǨǦȅ ǲǮǩǶǦǼǮȅ ǴǳǱǦǯǳè, 

çǒǴǫ ǭǪǴǶǴǨȂǫ ǴǳǱǦǯǳè [7].  

ǓǴǨȁǫ ǸǫǻǳǴǱǴǩǮǮ ǸǶǫǧǹȄǸ ǳǴǨȁǻ ǧǮǭǳǫǷ-ǲǴǪǫǱǫǯ, ǰǴǸǴǶȁǫ ǵǴǭǨǴǱȅȄǸ 

ǵǶǫǪǵǶǮȅǸǮȅǲ, ǴǶǩǦǳǮǭǦǼǮȅǲ Ǯ ǹǽǶǫǬǪǫǳǮȅǲ ǵǶǫǨǶǦǿǦǸȂ ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǫ 

ǮǳǳǴǨǦǼǮǮ Ǩ ǰǴǲǲǫǶǽǫǷǰǮǯ ǹǷǵǫǻ. ǗǦǲǮ ǧǮǭǳǫǷ-ǲǴǪǫǱǮ ǵǶǫǸǫǶǵǫǨǦȄǸ 

ǵǴǷǸǴȅǳǳȁǫ ǮǭǲǫǳǫǳǮȅ, ǵǴȃǸǴǲǹ ǩǱǦǨǳǴǯ ǭǦǪǦǽǫǯ ǵǶǫǪǵǶǮǳǮǲǦǸǫǱǫǯ Ǯ 

ǲǫǳǫǪǬǫǶǴǨ ȅǨǱȅǫǸǷȅ ǰǴǶǶǫǰǸǮǶǴǨǰǦ ǴǧǿǫǩǴ ǳǦǵǶǦǨǱǫǳǮȅ Ǯǻ ǶǦǭǨǮǸǮǫ ǰǴǲǵǦǳǮǮ 

Ǯ, Ǩ ǽǦǷǸǳǴǷǸǮ, ǨȁǧǶǦǳǳǦȅ ǮǲǮ ǲǴǪǫǱȂ. 

ǗǴǨǶǫǲǫǳǳȁǫ ǸǫǳǪǫǳǼǮǮ ǶǦǭǨǮǸǮȅ ǶȁǳǰǦ ǫǪǮǳȁǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ, Ǧ 

ǸǦǰǬǫ ǨȁǭǴǨȁ ǷǴǨǶǫǲǫǳǳǴǷǸǮ ǷǸǦǨȅǸ ǵǫǶǫǪ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǲǮ ǴǶǩǦǳǮǭǦǼǮȅǲǮ ǳǫ 

ǸǴǱȂǰǴ ǳǴǨȁǫ ǭǦǪǦǽǮ ǪǱȅ ǶǫǾǫǳǮȅ, ǳǴ Ǯ ǴǸǰǶȁǨǦȄǸ ǵǫǶǷǵǫǰǸǮǨȁ ȃǺǺǫǰǸǮǨǳǴǯ Ǯ 

ǰǴǳǰǹǶǫǳǸǴǷǵǴǷǴǧǳǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ. ǖǦǭǨǮǸǮǫ ǼǮǺǶǴǨȁǻ ǵǱǦǸǺǴǶǲ ǳǦ 

ǶǴǷǷǮǯǷǰǴǲ Ƕȁǳǰǫ ǫǪǮǳȁǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ ǧǹǪǫǸ ǷǵǴǷǴǧǷǸǨǴǨǦǸȂ 

ǹǷǮǱǫǳǮȄ ǰǴǳǰǹǶǫǳǸǳȁǻ ǵǶǫǮǲǹǿǫǷǸǨ Ǯ ǷǳǮǬǫǳǮȄ ǳǫǩǦǸǮǨǳǴǩǴ ǨǱǮȅǳǮȅ 

ǶȁǳǴǽǳȁǻ ǹǩǶǴǭ ǳǦ ǪǫȅǸǫǱȂǳǴǷǸȂ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ Ǯ ǮǷǵǴǱǳǮǸǫǱȂǳȁǻ  

ǴǶǩǦǳǮǭǦǼǮǯ.  

ǔǧǴǧǿǫǳǳǦȅ ǷǻǫǲǦ ǵǶǴǼǫǷǷǦ ǵǶǫǪǴǷǸǦǨǱǫǳǮȅ ǫǪǮǳȁǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ 

ǹǷǱǹǩ, ǶǦǭǶǦǧǴǸǦǳǳǦȅ ǷǦǲǴǷǸǴȅǸǫǱȂǳǴ, ǵǶǫǪǷǸǦǨǱǫǳǦ ǳǦ ǶǮǷ. 1. 

ǕǶǮ ǶǦǭǶǦǧǴǸǰǫ ǦǨǸǴǶǷǰǴǯ ȃǱǫǰǸǶǴǳǳǴǯ ǷǮǷǸǫǲȁ ǫǪǮǳȁǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ 

ǹǷǱǹǩ Ǩ ǶǦǲǰǦǻ ǮǭǹǽǫǳǮȅ ǼǮǺǶǴǨȁǻ ǦǷǵǫǰǸǴǨ ȃǰǴǷǮǷǸǫǲǳǴǩǴ ǶǦǭǨǮǸǮȅ ǶȁǳǰǦ 

ǫǪǮǳȁǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ ǳǦ ǵǶǮǳǼǮǵǦǻ ǰǴǲǧǮǳǦǸǴǶǮǰǮ, ǰǴǸǴǶǦȅ ǧȁǱǦ 

ǷǺǴǶǲǮǶǴǨǦǳǦ Ǩ ǶǫǭǹǱȂǸǦǸǫ ǳǦǹǽǳǴǩǴ ǮǷǷǱǫǪǴǨǦǳǮȅ, ǲǴǬǳǴ ǵǶǫǪǷǸǦǨǮǸȂ Ǩ ǨǮǪǫ 

ǸǶȆǻ ǴǷǳǴǨǳȁǻ ǧǱǴǰǴǨ, ǽǸǴ ǵǴǭǨǴǱǮǸ ǵǴǨȁǷǮǸȂ ȃǺǺǫǰǸǮǨǳǴǷǸȂ, ǰǦǽǫǷǸǨǴ, 

ǦǹǸǫǳǸǮǽǳǴǷǸȂ ǵǶǫǪǴǷǸǦǨǱȅǫǲȁǻ Ǯ ǴǰǦǭȁǨǦǫǲȁǻ ǹǷǱǹǩ ǳǦ Ƕȁǳǰǫ ǫǪǮǳȁǻ 

ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ. 

ǈ ǵǫǶǨǴǲ ǧǱǴǰǫ ǴǧǶǦǧǴǸǰǦ ǵǴǷǸǹǵǮǨǾǫǩǴ ǭǦǰǦǭǦ ǳǦǽǮǳǦǫǸǷȅ Ƿ ǴǵǶǫǪǫǱǫǳǮȅ 

ǪǴǷǸǦǸǴǽǳǴǷǸǮ ǪǦǳǳȁǻ Ǩ ǭǦǵǶǴǷǫ ǳǦ ǵǶǫǪǴǷǸǦǨǱǫǳǮǫ ǹǷǱǹǩǮ. ǈ ǷǱǹǽǦǫ 

ǳǫǴǧǻǴǪǮǲǴǷǸǮ ǹǸǴǽǳǫǳǮȅ, ǵǶǴǮǭǨǴǪǮǸǷȅ ǵǶǴǼǫǪǹǶǦ ǨȁȅǨǱǫǳǮȅ ǪǴǵǴǱǳǮǸǫǱȂǳȁǻ 

ǵǦǶǦǲǫǸǶǴǨ. ǋǷǱǮ ǷǮǷǸǫǲǦ ǷǵǴǷǴǧǳǦ ǨȁȅǨǮǸȂ ǪǦǳǳȁǫ ǵǦǶǦǲǫǸǶȁ Ǩ 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 
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ǦǨǸǴǲǦǸǮǽǫǷǰǴǲ ǶǫǬǮǲǫ, ǸǴ ǴǷǹǿǫǷǸǨǱȅǫǸǷȅ ǷǨȅǭȂ Ƿ ǭǦǰǦǭǽǮǰǴǲ, ǵǶǫǪǴǷǸǦǨǱȅȅ 

ǫǲǹ ǨǴǭǲǴǬǳǴǷǸȂ ǪǴǵǴǱǳǮǸȂ ǳǫǪǴǷǸǦȄǿǹȄ ǮǳǺǴǶǲǦǼǮȄ Ǩ ǦǳǰǫǸǳǴǲ ǮǱǮ 

ǪǮǦǱǴǩǴǲ ǶǫǬǮǲǫ, ǮǳǮǼǮǮǶǹǫǲǴǲ ǷǮǷǸǫǲǴǯ. ǋǷǱǮ ǨǴǭǲǴǬǳǴǷǸǫǯ ǷǮǷǸǫǲȁ 

ǳǫǪǴǷǸǦǸǴǽǳǴ ǪǱȅ ǹǸǴǽǳǫǳǮȅ ǭǦǵǶǴǷǦ, ǸǴ ǹǷǸǦǳǦǨǱǮǨǦǫǸǷȅ ǷǨȅǭȂ Ƿ ǰǴǲǵǫǸǫǳǸǳȁǲǮ 

ǶǦǧǴǸǳǮǰǦǲǮ, ǴǧǷǱǹǬǮǨǦȄǿǮǲǮ ȃǱǫǰǸǶǴǳǳǹȄ ǷǮǷǸǫǲǹ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ.  

 

 
ǖǮǷǹǳǴǰ  1 - ǔǧǴǧǿǫǳǳǦȅ ǷǻǫǲǦ ǵǶǴǼǫǷǷǦ ǵǶǫǪǴǷǸǦǨǱǫǳǮȅ ǫǪǮǳȁǻ 

ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ 

 

ǓǦ ǪǦǳǳǴǲ ȃǸǦǵǫ, ǸǦǰǬǫ ǴǵǶǫǪǫǱȅǫǸǷȅ ǱȂǩǴǸǳȁǯ ǷǸǦǸǹǷ ǰǱǮǫǳǸǦ. ǋǷǱǮ ǰǱǮǫǳǸ 

ǮǲǫǫǸ ǵǶǦǨǴ ǳǦ ǧǫǷǵǱǦǸǳǴǫ ǴǧǷǱǹǬǮǨǦǳǮǫ, ǸǴ ǭǦǰǦǭ ǷǶǦǭǹ ǴǸǵǶǦǨǱȅǫǸǷȅ ǳǦ 

ǪǦǱȂǳǫǯǾǫǫ ǴǧǷǱǹǬǮǨǦǳǮǫ, ǫǷǱǮ Ǭǫ ǹǷǱǹǩǦ ǪǴǱǬǳǦ ǧȁǸȂ ǴǵǱǦǽǫǳǦ, ǸǴ ǶǫǾǦǫǸǷȅ 

ǨǴǵǶǴǷ Ǵǧ ǴǵǱǦǸǫ (ǭǪǫǷȂ ǳǫ ǧǹǪǫǲ ǶǦǷǷǲǦǸǶǮǨǦǸȂ ǨǮǪȁ ǴǵǱǦǸȁ, ȃǸǴ ǴǸǪǫǱȂǳȁǯ 

ǨǴǵǶǴǷ). ǋǷǱǮ ǵǴ ǰǦǰǮǲ-ǱǮǧǴ ǵǶǮǽǮǳǦǲ ǹǷǱǹǩǦ ǳǫ ǲǴǬǫǸ ǧȁǸȂ ǴǵǱǦǽǫǳǦ 

ǰǱǮǫǳǸǴǲ, ǸǴ ǭǦǰǦǭ ǷǳǮǲǦǫǸǷȅ Ƿ ǶǦǷǷǲǴǸǶǫǳǮȅ, Ǵ ǽǫǲ ǷǴǴǧǿǦǫǸǷȅ ǰǱǮǫǳǸǹ. 

ǔǵǱǦǽǫǳǳȁǯ (ǮǱǮ ǧǹǪǫǸ ǴǵǱǦǽǫǳǳȁǯ Ǩ ǪǦǱȂǳǫǯǾǫǲ) ǭǦǰǦǭ ǳǦǵǶǦǨǱȅǫǸǷȅ ǳǦ 

ǪǦǱȂǳǫǯǾǫǫ ǴǧǷǱǹǬǮǨǦǳǮǫ. ǗǴǴǧǿǫǳǮǫ Ǵ ǵǶǮǳȅǸǮǮ ǭǦǰǦǭǦ ǳǦ ǴǧǶǦǧǴǸǰǹ 

ǴǸǵǶǦǨǱȅǫǸǷȅ ǰǱǮǫǳǸǹ.  

ǜǫǳǸǶǦǱȂǳȁǲ ǽǦǷǸȂȄ ǷǮǷǸǫǲȁ ȅǨǱȅǫǸǷȅ ǧǱǴǰ ǴǷǳǴǨǳǴǯ ǴǧǶǦǧǴǸǰǮ ǭǦǰǦǭǦ. ǓǦ 

ǪǦǳǳǴǲ ȃǸǦǵǫ ǵǶǴǮǷǻǴǪǮǸ ǮǪǫǳǸǮǺǮǰǦǼǮȅ ǨǮǪǦ ǹǷǱǹǩǮ Ƿ ǵǴǷǱǫǪǹȄǿǮǲ ǨȁǧǴǶǴǲ 

ʉʧʠʩʦʢ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʫʩʣʫʛ 

 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ 
ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʝ 

ʌʠʟʠʯʝʩʢʠʝ 
ʣʠʮʘ 

ʖʨʠʜʠʯʝʩʢʠʝ 
ʣʠʮʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʧʨʦʩʘ ʚ 
ʩʠʩʪʝʤʫ ʝʜʠʥʳʭ ʛʦʩʫʩʣʫʛ 

ʉʠʩʪʝʤʘ ʝʜʠʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʠ ʦ 
ʚʦʟʤʦʞʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʫʩʣʫʛʘʭ 

ɸʥʘʣʠʟ 

ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʫʩʣʫʛʠ 

ʆʬʦʨʤʣʝʥʠʝ ʟʘʧʨʦʩʘ ʚ 

ʩʠʩʪʝʤʫ ʝʜʠʥʳʭ ʛʦʩʫʩʣʫʛ 

ʆ
ʪ
ʢ
ʘ
ʟ
 
ʚ
 

ʧ
ʨ
ʝ
ʜ
ʦ
ʩ
ʪ
ʘ
ʚ
ʣ
ʝ
ʥ
ʠ
ʠ
 

ʫ
ʩ
ʣ
ʫ
ʛ
ʠ

 ʅʝʪ 

ɼʘ 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 
ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ 

ʫʩʣʫʛʠ 

ʆʨʛʘʥʠʟʘʮʠʷ ʫʩʣʫʛʠ 
 
 ʆʬʦʨʤʣʝʥʠʝ ʦʪʚʝʪʘ ʢʣʠʝʥʪʘʤ 

ʆʬʦʨʤʣʝʥʠʝ ʟʘʜʘʥʠʷ 
ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 
ʦʨʛʘʥʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ 
ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʫʩʣʫʛʠ 

ʌʠʟʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛʠ 

ʆʪʯʝʪ ʦʙ ʠʩʧʦʣʥʝʥʠʠ 

ɹɼ ʩʠʩʪʝʤʳ 

ɺʦʟʤʦʞ
ʥʘ 

ʫʩʣʫʛʘ? 
 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 
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ǵǶǴǩǶǦǲǲǳǴǩǴ ǴǧǫǷǵǫǽǫǳǮȅ, ǵǶǫǪǳǦǭǳǦǽǫǳǳǴǩǴ ǪǱȅ ǴǧǶǦǧǴǸǰǮ ǹǷǸǦǳǴǨǱǫǳǳǴǩǴ 

ǨǮǪǦ ǭǦǰǦǭǦ Ǯ ǰǴǳǰǶǫǸǳǴǯ ǫǩǴ ǴǧǶǦǧǴǸǰǮ ǪǱȅ ǺǴǶǲǮǶǴǨǦǳǮȅ ǰǴǳǰǶǫǸǳǴǩǴ ǭǦǪǦǳǮȅ 

ǳǦ ǨȁǵǴǱǳǫǳǮǫ ǹǷǱǹǩǮ. 

ǗǩǫǳǫǶǮǶǴǨǦǳǳȁǫ ǴǷǳǴǨȁ ǧǹǪǹǿǫǯ ǹǷǱǹǩǮ ǷǴǴǸǳǴǷȅǸǷȅ Ƿ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǲ 

ǴǶǩǦǳǴǲ, ǴǸǨǫǸǷǸǨǫǳǳȁǲ ǭǦ ǫǩǴ ǨȁǵǴǱǳǫǳǮǫ, Ǯ ǪǱȅ ǮǷǵǴǱǳǮǸǫǱȅ ǺǴǶǲǮǶǹǫǸǷȅ 

ǰǴǳǰǶǫǸǳǴǫ ǭǦǪǦǳǮǫ ǳǦ ǶǫǦǱȂǳǴǫ ǵǶǫǪǴǷǸǦǨǱǫǳǮǫ ǹǷǱǹǩǮ. ǗǺǴǶǲǮǶǴǨǦǳǳǴǫ 

ǭǦǪǦǳǮǫ ǳǦ ǨȁǵǴǱǳǫǳǮǫ ǪǴǱǬǳǴ ǵǶǴǯǸǮ ȃǸǦǵ ǹǸǨǫǶǬǪǫǳǮȅ, ǪǱȅ ǵǶǮǪǦǳǮȅ ǫǲǹ 

ǷǸǦǸǹǷǦ ǴǧȅǭǦǸǫǱȂǳǴǩǴ ǮǷǵǴǱǳǫǳǮȅ. ǍǦǰǦǭ, ǵǴǱǹǽǮǨǾǮǯ ǷǸǦǸǹǷ çǔǧǶǦǧǴǸǦǳè Ǩ 

ǨǮǪǫ ǭǦǪǦǳǮȅ ǳǦ ǮǷǵǴǱǳǫǳǮǫ, ǵǫǶǫǻǴǪǮǸ Ǩ ǧǱǴǰ ǴǶǩǦǳǮǭǦǼǮǮ ǨȁǵǴǱǳǫǳǮȅ 

ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǯ ǹǷǱǹǩǮ Ǯ ǳǦǵǶǦǨǱȅǫǸǷȅ ǰ ǴǸǨǫǸǷǸǨǫǳǳǴǲǹ ǮǷǵǴǱǳǮǸǫǱȄ.  

ǙǰǶǹǵǳǫǳǳǦȅ ǷǻǫǲǦ ǪǦǳǳǴǩǴ ǵǶǴǼǫǷǷǦ ǵǴǰǦǭǦǳǦ ǳǦ ǶǮǷ. 2.  

1. ǇǱǴǰ ǵǶǫǪǨǦǶǮǸǫǱȂǳǴǯ ǴǧǶǦǧǴǸǰǮ ǭǦǰǦǭǦ. 

2. ǇǱǴǰ ǴǷǳǴǨǳǴǯ ǴǧǶǦǧǴǸǰǮ ǭǦǰǦǭǦ. 

3. ǇǱǴǰ ǴǶǩǦǳǮǭǦǼǮǮ ǨȁǵǴǱǳǫǳǮȅ ǹǷǱǹǩ.   

ǈ ǊǴǳǫǼǰǴǯ ǓǦǶǴǪǳǴǯ ǖǫǷǵǹǧǱǮǰǫ (ǊǓǖ)  ǵǶǮ ǺǴǶǲǮǶǴǨǦǳǮǮ ǧȄǪǬǫǸǦ ǳǦ 

2020 ǩǴǪ ǴǪǳǴǯ Ǯǭ ǩǱǦǨǳȁǻ ǭǦǪǦǽ ǨȁǷǸǹǵǦǱǮ ǵǴǨȁǾǫǳǮǫ ǰǦǽǫǷǸǨǦ 

ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ, Ǩ ǸǴǲ ǽǮǷǱǫ Ǩ ǷǺǫǶǫ ǴǧǶǦǭǴǨǦǳǮȅ Ǯ ǭǪǶǦǨǴǴǻǶǦǳǫǳǮȅ. ǈ 

2020 ǩǴǪǹ ǵǱǦǳǮǶǴǨǦǱǴǷȂ ǨǨǫǷǸǮ ǸǦǰǴǫ ǴǵǶǫǪǫǱǫǳǮǫ ǰǦǰ çǩǴǷǹǪǦǶǷǸǨǫǳǳǦȅ 

ǹǷǱǹǩǦè Ǯ ǷǮǷǸǫǲǦǸǮǭǮǶǴǨǦǸȂ ǴǶǩǦǳǮǭǦǼǮȄ ǵǶǴǼǫǷǷǴǨ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ, ǰǴǳǸǶǴǱȅ 

Ǯ ǴǸǽȆǸǳǴǷǸǮ ǭǦ ǨȁǵǴǱǳǫǳǳȁǯ ǶǫǭǹǱȂǸǦǸ. 

ǈ ǷǨȅǭǮ Ƿ ȃǸǮǲ Ǩ ǶǦǧǴǸǫ ǨȁǪǫǱǫǳȁ ǴǷǳǴǨǳȁǫ ǵǫǶǷǵǫǰǸǮǨǳȁǫ ǳǦǵǶǦǨǱǫǳǮȅ 

ǶǦǭǨǮǸǮȅ ǼǮǺǶǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ Ǩ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǲ ǹǵǶǦǨǱǫǳǮǮ Ǩ ǊǴǳǫǼǰǴǯ 

ǓǦǶǴǪǳǴǯ ǖǫǷǵǹǧǱǮǰǫ, ǰǴǸǴǶȁǫ ǵǶǮǨǫǪǫǳȁ Ǯ ǴǧǴǷǳǴǨǦǳȁ ǳǮǬǫ. 

1. ǕǴ ǵǶǮǲǫǶǹ ǪǦǨǳǴ ǷǴǭǪǦǳǳǴǩǴ ǮǳǺǴǶǲǦǼǮǴǳǳǴǩǴ ǶǫǷǹǶǷǦ Ǩ ǖǴǷǷǮǯǷǰǴǯ 

ǚǫǪǫǶǦǼǮǮ ǪǱȅ ǵǴǱǹǽǫǳǮȅ ǬǫǱǦǫǲǴǯ ǴǵǸǮǲǮǭǦǼǮǮ ǼǮǺǶǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ 

ǳǫǴǧǻǴǪǮǲǴ ǷǴǭǪǦǳǮǫ ǫǪǮǳǴǩǴ ǵǴǶǸǦǱǦ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ, ǰǴǸǴǶȁǯ ǹǬǫ ǳǦ 

ǪǦǳǳǴǲ ȃǸǦǵǫ Ǯ Ǩ ǵǫǶǷǵǫǰǸǮǨǫ ǶǦǭǨǮǸǮȅ ǖǫǷǵǹǧǱǮǰǮ ǵǴǭǨǴǱǮǸ ǹǱǹǽǾǮǸȂ 

ȃǺǺǫǰǸǮǨǳǴǷǸȂ ǮǳǺǴǶǲǦǸǮǭǦǼǮǮ ǳǦǾǫǩǴ ǴǧǿǫǷǸǨǦ.  

2. ǗǴǼǮǦǱȂǳȁǫ ǷǫǸǮ. ǓǦ ǪǦǳǳȁǯ ǲǴǲǫǳǸ Ǩ ǶǫǷǵǹǧǱǮǰǫ ǷǴǼǮǦǱȂǳȁǫ ǷǫǸǮ ǳǫ 

ȅǨǱȅȄǸǷȅ ǵǴǱǳǴǼǫǳǳȁǲ ǶǫǷǹǶǷǴǲ ǪǱȅ ǹǵǶǦǨǱǫǳǽǫǷǰǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ, ǴǸǷǹǸǷǸǨǹǫǸ 

ǨǴǭǲǴǬǳǴǷǸȂ ǴǷǸǦǨǱȅǸȂ ǷǨǴǯ ȃǱǫǰǸǶǴǳǳȁǯ ǦǪǶǫǷ Ǩ ǰǦǽǫǷǸǨǫ ǴǺǮǼǮǦǱȂǳǴǩǴ.  

3. ǊǮǳǦǲǮǽǳǴǫ ǶǦǭǨǮǸǮǫ ǼǮǺǶǴǨȁǻ ǸǫǻǳǴǱǴǩǮǯ Ǩ ǳǦǾǫǯ ǶǫǷǵǹǧǱǮǰǫ 

ǵǴǭǨǴǱȅǫǸ Ǩ ǵǫǶǷǵǫǰǸǮǨǫ ǷǴǭǪǦǸȂ ǷǮǷǸǫǲǹ çǣǱǫǰǸǶǴǳǳǴǫ ǵǶǦǨǮǸǫǱȂǷǸǨǴè ǵǴ 

ǦǳǦǱǴǩǮǽǳǴǲǹ ǸǮǵǹ Ǯ ǴǵȁǸǹ ǨǳǫǪǶǫǳǮȅ Ǩ ǖǴǷǷǮǯǷǰǴǯ ǚǫǪǫǶǦǼǮǮ. 

4. ǈǳǫǪǶǫǳǮǫ ǷǴǨǶǫǲǫǳǳǴǩǴ ǵǶǴǩǶǦǲǲǳǴǩǴ ǴǧǫǷǵǫǽǫǳǮȅ ǵǴ ǶǦǧǴǸǫ Ƿ 

ǴǧǶǦǿǫǳǮȅǲǮ ǩǶǦǬǪǦǳ ǨǴ ǨǷǫǻ ǨǫǪǴǲǷǸǨǦǻ ð ǵǫǶǷǵǫǰǸǮǨǳǴǫ ǳǦǵǶǦǨǱǫǳǮǫ 

ǮǳǺǴǶǲǦǸǮǭǦǼǮǮ ǹǵǶǦǨǱǫǳǮȅ ǊǓǖ. ǓǦ ǪǦǳǳǴǲ ȃǸǦǵǫ Ǩǳǫ ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ ǷǵǴǷǴǧǦ 

ǴǧǶǦǿǫǳǮȅ ǨǷǫ ǪǦǳǳȁǫ ǩǶǦǬǪǦǳ ǶǫǩǮǷǸǶǮǶǹȄǸǷȅ Ǩ ǮǳǺǴǶǲǦǼǮǴǳǳǴǯ ǧǦǭǫ 

çǔǧǶǦǿǫǳǮȅ ǩǶǦǬǪǦǳè ǴǸǪǫǱǴǲ ǵǴ ǶǦǧǴǸǫ Ƿ ǴǧǶǦǿǫǳǮȅǲǮ ǩǶǦǬǪǦǳ ǊǓǖ.  

 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

100 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ǖǮǷǹǳǴǰ 2 - ǙǰǶǹǵǳǫǳǳǦȅ ǷǻǫǲǦ ǴǧǶǦǧǴǸǰǮ ǭǦǰǦǭǦ ǳǦ ǩǴǷǹǪǦǶǷǸǨǫǳǳǹȄ ǹǷǱǹǩǹ 

ǳǦ ǵǶǮǳǼǮǵǦǻ ǰǴǲǧǮǳǦǸǴǶǮǰǮ 

 

ǍǦǰǱȄǽǫǳǮǫ. ǓǴǨǦǸǴǶȁ ǲǴǩǹǸ ǵǴǶǴǪǮǸȂ ǰǶǮǭǮǷ, ǵǶǮǽǫǲ Ǩ ǳǮǬǳǫǯ ǸǴǽǰǫ 

ǼǮǰǱǦ ǴǸǳȄǪȂ ǳǫ ǱǹǽǾǮǫ ǹǷǱǴǨǮȅ ǪǱȅ ǵǴȅǨǱǫǳǮȅ ǳǴǨǦǼǮǯ. ǍǪǫǷȂ ǷǮǸǹǦǼǮȅ 

ǶǦǨǳǴǨǫǶǴȅǸǳǦ. Ǘ ǴǪǳǴǯ ǷǸǴǶǴǳȁ, ǲǴǩǹǸ ǷǱǴǬǮǸȂǷȅ ǹǷǱǴǨǮȅ, ǰǴǩǪǦ ǮǲǫǳǳǴ 

ǷǴǽǫǸǦǳǮǫ ǶǮǷǰǦ, ǪǴǻǴǪǳǴǷǸǮ Ǯ ǵǶǴǼǫǳǸǦ ǵǶǮǨǴǪǮǸ ǦǩǫǳǸǴǨ ǰ ǷǴǭǪǦǳǮȄ ǳǴǨȁǻ 

ǰǴǲǧǮǳǦǼǮǯ, ǽǸǴ Ǯ ǴǧǫǷǵǫǽǮǨǦǫǸ ǨȁǻǴǪ Ǯǭ ǰǶǮǭǮǷǦ. Ǘ ǪǶǹǩǴǯ ǷǸǴǶǴǳȁ, Ǩ 

ǰǴǳǰǶǫǸǳǴǯ ȃǰǴǳǴǲǮǰǫ ǲǴǩǹǸ ǷǹǿǫǷǸǨǴǨǦǸȂ ǹǷǱǴǨǮȅ, ǰǴǩǪǦ ǸǴǱȂǰǴ ǭǦ ǷǽǫǸ 

ǰǴǳǷǫǶǨǦǸǴǶǴǨ ǨǴǭǲǴǬǳǴ ǵǶǫǴǪǴǱǫǳǮǫ ǰǶǮǭǮǷǦ Ǯ ǴǧǫǷǵǫǽǫǳǮǫ ǵǫǶǨǮǽǳǴǩǴ 

ǵǴǷǸǰǶǮǭǮǷǳǴǩǴ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǴǷǸǦ. ǕǶǮ ȃǸǴǲ ǩǱǹǧǮǳǦ ǷǦǲǴǩǴ ǰǶǮǭǮǷǦ Ǯ 

ʇʦʩʪʫʧʠʣ ʥʦʚʳʡ 

ʟʘʢʘʟ ʥʘ ʫʩʣʫʛʫ ʆʪʧʨʘʚʢʘ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦ 

ʧʦʣʫʯʝʥʠʠ ʟʘʧʨʦʩʘ ʧʦ 
SMS ʠʣʠ e-mail 

ɼʘ 

ʅʝʪ 

ɿʚʦʥʦʢ ʠʣʠ ʩʦʦʙʱʝʥʠʝ 
ʟʘʢʘʟʯʠʢʫ ʦʙ ʫʪʦʯʥʝʥʠʠ 
ʧʘʨʘʤʝʪʨʦʚ ʛʦʩ. ʫʩʣʫʛʠ 

ɹʣʦʢ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʘ  

ɺʳʷʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʧʘʨʘʤʝʪʨʦʚ ʚ ʜʠʘʣʦʛʦʚʦʤ ʠʣʠ ʘʥʢʝʪʥʦʤ 

ʨʝʞʠʤʘʭ 

ʆʧʨʝʜʝʣʝʥʠʝ 
ʚʠʜʘ ʫʩʣʫʛʠ 

ɺʳʙʦʨ ʧʨʦʛʨʘʤʤ 
ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ 

ʆʙʨʘʙʦʪʢʘ 
ʟʘʧʨʦʩʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ 
ʫʩʣʫʛʠ 

ʋʪʚʝʨʞʜʝʥʠʝ 
ʟʘʜʘʥʠʷ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʷ ʥʘ 
ʚʳʧʦʣʥʝʥʠʝ 

ʉʪʘʪʫʩ ʟʘʢʘʟʘ 
çʆʙʨʘʙʦʪʘʥè 

ʂʦʥʪʨʦʣʴ 
ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʫʛʠ 

ʆʪʯʝʪ ʦ ʚʳʧʦʣʥʝʥʠʷ 
ʫʩʣʫʛʠ 

ɹʣʦʢ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩ. ʫʩʣʫʛʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 
ʚʳʧʦʣʥʝʥʠʝ 

ɹʣʦʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʘ  

ɼʘ ʅʝʪ 

ʉʦʦʙʱʝʥʠʝ ʦʙ ʦʧʣʘʪʝ  

ʅʝʪ 

ʇʣʘʪʥʘʷ ʣʠ 
ʫʩʣʫʛʘ? 

ɼʘ 

ʉʪʘʪʫʩ ʟʘʢʘʟʘ ʥʘ 
ʫʩʣʫʛʫ çʅʝ ʦʧʣʘʯʝʥʦè 

ɽʩʪʴ 
ʦʧʣʘʪʘ? 

ʉʪʘʪʫʩ ʟʘʢʘʟʘ ʥʘ 
ʫʩʣʫʛʫ çʆʧʣʘʯʝʥʦè 

ʉʦʦʙʱʝʥʠʝ ʦ ʩʥʷʪʠʠ 
ʟʘʢʘʟʘ 

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʦ 
ʧʨʠʥʷʪʠʠ ʟʘʢʘʟʘ ʥʘ 
ʦʙʨʘʙʦʪʢʫ 

ʉʦʦʙʱʝʥʠʝ ʢʣʠʝʥʪʫ ʦ 
ʧʨʠʥʷʪʠʠ ʫʩʣʫʛʠ ʢ 
ʠʩʧʦʣʥʝʥʠʶ 

ʅʘʧʨʘʚʣʝʥʠʝ ʟʘʜʘʥʠʷ 
ʥʘ ʠʩʧʦʣʥʝʥʠʝ 

ʉʪʘʪʫʩ ʟʘʢʘʟʘ ʥʘ 
ʫʩʣʫʛʫ çɺʳʧʦʣʥʝʥʦè 

ʉʪʘʪʫʩ ʟʘʢʘʟʘ ʥʘ ʫʩʣʫʛʫ 
çʅʝ ʚʳʧʦʣʥʝʥʦè 

ʉʦʦʙʱʝʥʠʝ ʢʣʠʝʥʪʫ ʦ 
ʧʨʠʯʠʥʘʭ ʥʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛʠ ʢ 
ʠʩʧʦʣʥʝʥʠʶ 

ɺʳʧʦʣʥʝʥʘ ʣʠ 
ʫʩʣʫʛʘ? 

ʉʦʦʙʱʝʥʠʝ ʢʣʠʝʥʪʫ ʦ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛʠ  

ʅʝʪ 

ɼʘ 

ʊʨʝʙʫʝʪʩʷ ʣʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 
ʠʥʬʦʨʤʘʮʠʷ? 

ɸʥʘʣʠʟ ʟʘʢʘʟʘ 
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ǺǦǰǸǴǶȁ, ǫǩǴ ǨȁǭǨǦǨǾǮǫ, ǷǮǱȂǳǴ ǵǴǨǱǮȅȄǸ ǳǦ ǨǫǶǴȅǸǳǴǷǸȂ ǨǴǭǳǮǰǳǴǨǫǳǮȅ 

ǵǫǶǨǴǩǴ ǮǱǮ ǨǸǴǶǴǩǴ ǷǼǫǳǦǶǮȅ ǪǱȅ ǳǮǬǳǫǯ ǸǴǽǰǮ ǼǮǰǱǮǽǫǷǰǴǯ ǪǮǳǦǲǮǰǮ. 

ǗǸǴǮǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ ǴǷǳǴǨǳȁǲ ǵǫǶǷǵǫǰǸǮǨǳȁǲ ǳǦǵǶǦǨǱǫǳǮǫǲ ǶǦǭǨǮǸǮȅ 

ǶȁǳǰǦ ǫǪǮǳȁǻ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǷǴǭǪǦǳǮǮ ǫǪǮǳǴǯ 

ǲǫǬǴǸǶǦǷǱǫǨǴǯ ǼǮǺǶǴǨǴǯ ǵǱǦǸǺǴǶǲȁ, ǰǴǸǴǶǦȅ ǪǴǱǬǳǦ ǨǰǱȄǽǦǸȂ Ǩ Ƿǫǧȅ 

ǦǨǸǴǲǦǸǮǭǦǼǮȄ ǵǶǴǼǫǷǷǴǨ ǰǴǳǸǶǴǱȅ Ǯ ǦǳǦǱǮǭǦ ǳǦ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǲ ǹǶǴǨǳǫ, Ǧ 

ǸǦǰǬǫ ǴǧǫǷǵǫǽǫǳǮǫ ǵǹǧǱǮǽǳǴǷǸǮ ǪǦǳǳȁǻ Ǵ ǶǫǭǹǱȂǸǦǸǦǻ ǪǫȅǸǫǱȂǳǴǷǸǮ 

ǰǴǳǸǶǴǱȂǳȁǻ ǴǶǩǦǳǴǨ. 

 

ǗǵǮǷǴǰ ǮǷǵǴǱȂǭǴǨǦǳǳǴǯ ǱǮǸǫǶǦǸǹǶȁ: 

1. ǒǦǷǱǫǳǳǮǰǴǨ ǈ.ǈ. ǚǴǶǲǮǶǴǨǦǳǮǫ ǷǮǷǸǫǲȁ ǼǮǺǶǴǨǴǩǴ ǹǵǶǦǨǱǫǳǮȅ 

ǴǶǩǦǳǮǭǦǼǮǫǯ / ǈ.ǈ. ǒǦǷǱǫǳǳǮǰǴǨ, Ǥ.ǈ. ǑȅǳǪǦǹ, ǎ.ǆ. ǐǦǱǮǳǮǳǦ // ǈǫǷǸǳǮǰ 

ǖǴǷǷǮǯǷǰǴǩǴ ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǹǳǮǨǫǶǷǮǸǫǸǦ ǮǲǫǳǮ ǉ. ǈ. ǕǱǫǻǦǳǴǨǦ. ð 2019. ð ɲ 6 

(108). ð Ǘ. 116ð123. 

2. ǗǹǻǦǶǫǨ ǔ.Ǘ. ǓǴǨȁǫ ǰǴǲǧǮǳǦǼǮǮ Ǩ ȃǰǴǳǴǲǮǰǫ Ǯ ǵǶǮǳǼǮǵ 

ǰǴǲǧǮǳǦǸǴǶǳǴǩǴ ǳǦǶǦǿǫǳǮȅ / ǔ.Ǘ. ǗǹǻǦǶǫǨ // ǣǰǴǳǴǲǮǽǫǷǰǮǯ ǦǳǦǱǮǭ: ǸǫǴǶǮȅ Ǯ 

ǵǶǦǰǸǮǰǦ. ð 2013. ð ɲ25 (328). ð Ǘ.2-13. 

3. Alexandra D. Borremans, Irina M. Zaychenko, Oksana Yu. Iliashenko Digital 

economy. IT strategy of the company development // MATEC Web of Conferences 

170, 01034 (2018) [ǣǱǫǰǸǶǴǳǳȁǯ ǶǫǷǹǶǷ] ǖǫǬǮǲ ǪǴǷǸǹǵǦ: 

https://doi.org/10.1051/matecconf/201817001034/  

4. ǕǶǹǪǳǮǰǴǨǦ ǎ.Ǔ. ǕǶǴǧǱǫǲȁ Ǯ ǵǫǶǷǵǫǰǸǮǨȁ ǼǮǺǶǴǨǮǭǦǼǮǮ ȃǰǴǳǴǲǮǰǮ 

ǊǴǳǧǦǷǷǦ / ǎ.Ǔ. ǕǶǹǪǳǮǰǴǨǦ, ǋ.ǆ. ǊǴǱȅ // ǗǧǴǶǳǮǰ ǲǦǸǫǶǮǦǱǴǨ II-ǯ 

ǒǫǬǪǹǳǦǶǴǪǳǴǯ ǳǦǹǽǳǴ-ǵǶǦǰǸǮǽǫǷǰǴǯ ǰǴǳǺǫǶǫǳǼǮǮ çǣǰǴǳǴǲǮǰǦ ǊǴǳǧǦǷǷǦ: 

ǨǫǰǸǴǶȁ ǷǴǼǮǦǱȂǳǴ-ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ Ǯ ǮǷǸǴǶǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅè. ð ǊǴǳǫǼǰ, ǉǔ 

ǈǕǔ çǊǴǳǓǙǣǘ ǮǲǫǳǮ ǒǮǻǦǮǱǦ ǘǹǩǦǳ-ǇǦǶǦǳǴǨǷǰǴǩǴè. ð 2019. ð Ǘ. 230-235. 

5. ǊǴǧǶǴǱȄǧǴǨǦ ǋ.ǎ. ǉǴǷǹǪǦǶǷǸǨǫǳǳǴǫ ǹǵǶǦǨǱǫǳǮǫ ǵǴ ǶǫǭǹǱȂǸǦǸǦǲ Ǩ ȃǵǴǻǹ 

ǼǮǺǶǴǨǴǯ ǸǶǦǳǷǺǴǶǲǦǼǮǮ: ǴǧǭǴǶ ǭǦǶǹǧǫǬǳǴǩǴ ǴǵȁǸǦ Ǯ ǵǫǶǷǵǫǰǸǮǨȁ ǪǱȅ ǖǴǷǷǮǮ / 

ǋ.ǎ. ǊǴǧǶǴǱȄǧǴǨǦ // ǈǴǵǶǴǷȁ ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ Ǯ ǲǹǳǮǼǮǵǦǱȂǳǴǩǴ ǹǵǶǦǨǱǫǳǮȅ. ð 

2018. ð ɲ 4. ð Ǘ. 70-93. 

6. ǋǪǮǳȁǯ ǵǴǶǸǦǱ ǉǴǷǹǷǱǹǩǮ ǊǓǖ [ǣǱǫǰǸǶǴǳǳȁǯ ǶǫǷǹǶǷ] ǖǫǬǮǲ ǪǴǷǸǹǵǦ: 

https :// gudnr.ga/  

7. ǋǪǮǳȁǯ ǵǴǶǸǦǱǫ ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǻ ǹǷǱǹǩ ǖǴǷǷǮǯǷǰǴǯ ǚǫǪǫǶǦǼǮǮ   

[ǣǱǫǰǸǶǴǳǳȁǯ ǶǫǷǹǶǷ] ǖǫǬǮǲ ǪǴǷǸǹǵǦ: https :// www.gosuslugi.ru/  
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ǆǳǳǴǸǦǼǮȅ 

ǗǸǦǸȂȅ ǳǦǵǶǦǨǱǫǳǦ ǳǦ ǮǷǷǱǫǪǴǨǦǳǮǫ ǷǴǷǸǴȅǳǮȅ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ 

ǲǹǳǮǼǮǵǦǱȂǳǴǩǴ ǴǧǶǦǭǴǨǦǳǮȅ ǳǦ ǵǶǮǲǫǶǫ ǩǴǶǴǪǦ ǘǴǲǷǰǦ ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮ Ǩ 

ǰǴǳǸǫǰǷǸǫ ǴǧǫǷǵǫǽǫǳǮȅ ǹǷǸǴǯǽǮǨǴǩǴ ǶǦǭǨǮǸǮȅ ǵǶǴǼǫǷǷǴǨ ǨǴǷǵǶǴǮǭǨǴǪǷǸǨǦ. 

ǐǱȄǽǫǨȁǫ ǷǱǴǨǦ 

ǌǮǱǮǿǳȁǯ ǺǴǳǪ, ǷǴǷǸǴȅǳǮǫ Ǯ ǨǴǷǵǶǴǮǭǨǴǪǷǸǨǴ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ, 

ǲǹǳǮǼǮǵǦǱȂǳǴǫ ǴǧǶǦǭǴǨǦǳǮǫ.  

 

Abstract  

The article is aimed at studying the state of the housing stock of the 

municipality on the example of the city of Tomsk, Tomsk Region, in the context of 

ensuring the sustainable development of reproduction processes.  

Keywords  

Housing stock, condition a nd reproduction of housing stock, municipality .  

 

ǌǮǱǮǿǳȁǯ ǺǴǳǪ ȅǨǱȅǫǸǷȅ ǨǦǬǳȁǲ ȃǱǫǲǫǳǸǴǲ Ǩ ǷǮǷǸǫǲǫ ǬǮǭǳǫǴǧǫǷǵǫǽǫǳǮȅ 

ǶǫǩǮǴǳǦ Ǯ ǷǸǶǦǳȁ Ǩ ǼǫǱǴǲ. ǘǶǦǰǸǴǨǰǦ ǸǫǶǲǮǳǦ çǬǮǱǮǿǳȁǯ ǺǴǳǪè 

ǷǺǴǶǲǹǱǮǶǴǨǦǳǦ Ǯ ǴǸǶǦǬǫǳǦ Ǩ ǷǸǦǸȂǫ 19 ǌǮǱǮǿǳǴǩǴ ǐǴǪǫǰǷǦ ǖǚ. ǗǴǩǱǦǷǳǴ 

ǪǦǳǳǴǲǹ ǪǴǰǹǲǫǳǸǹ, ǵǴǪ ǬǮǱǮǿǳȁǲ ǺǴǳǪǴǲ ǷǱǫǪǹǫǸ ǶǦǷǷǲǦǸǶǮǨǦǸȂ  ǴǧǿǮǯ 

ǶǦǭǲǫǶ ǨǷǫǻ ǬǮǱȁǻ ǵǴǲǫǿǫǳǮǯ, ǳǦǻǴǪȅǿǮǻǷȅ ǳǦ ǸǫǶǶǮǸǴǶǮǮ ǖǴǷǷǮǯǷǰǴǯ 

ǚǫǪǫǶǦǼǮǮ. ǈǦǬǳȁǲ ǲǴǲǫǳǸǴǲ ȅǨǱȅǫǸǷȅ ǸǴǸ ǺǦǰǸ, ǽǸǴ ǬǮǱǮǿǳȁǯ ǺǴǳǪ ǴǧȅǭǦǳ 

ǮǲǫǸȂ ǷǨǴǯǷǸǨǴ ǩǴǪǳǴǷǸǮ ǪǱȅ  ǵǴǷǸǴȅǳǳǴǩǴ ǵǶǴǬǮǨǦǳǮȅ. Ǔǫ ǮǷǰǱȄǽǫǳǮǫ 

ǷǴǷǸǦǨǱȅǫǸ ǨǶǫǲǫǳǳǴǫ ǮǷǵǴǱȂǭǴǨǦǳǮǫ ǬǮǱȁǻ ǵǴǲǫǿǫǳǮǯ. 

ǌǮǱǮǿǳȁǯ ǺǴǳǪ ǖǚ Ǩ ǷǨǴȄ ǴǽǫǶǫǪȂ ǪǫǱǮǸǷȅ ǳǦ ǸǶǮ ǷǴǷǸǦǨǳȁǻ ȃǱǫǲǫǳǸǦ: 

1. ǝǦǷǸǳȁǯ ǺǴǳǪ (ǽǦǷǸǳȁǯ ǷǸǶǹǰǸǹǶǳȁǯ ȃǱǫǲǫǳǸ) ð ǽǦǷǸȂ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ, 

ǵǶǮǳǦǪǱǫǬǦǿǦȅ ǩǶǦǬǪǦǳǦǲ ǖǚ Ǯ ǮǳǴǷǸǶǦǳǼǦǲ, Ǧ ǸǦǰǬǫ ȄǶǮǪǮǽǫǷǰǮǲ ǱǮǼǦǲ. ǕǶǮ 

ȃǸǴǲ ǷǴǧǷǸǨǫǳǳǴǷǸȂ ǲǴǬǫǸ ǧȁǸȂ ǰǦǰ ǮǳǪǮǨǮǪǹǦǱȂǳǦȅ, ǸǦǰ Ǯ ǰǴǱǱǫǰǸǮǨǳǦȅ. 
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2. ǉǴǷǹǪǦǶǷǸǨǫǳǳȁǯ ǺǴǳǪ (ǩǴǷǹǪǦǶǷǸǨǫǳǳȁǯ ǷǸǶǹǰǸǹǶǳȁǯ ȃǱǫǲǫǳǸ) ð ǽǦǷǸȂ 

ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ, ǵǶǮǳǦǪǱǫǬǦǿǦȅ ǺǫǪǫǶǦǼǮǮ ǮǱǮ ǷǹǧȀǫǰǸǦǲ ǖǚ. ǋǩǴ ǫǿǫ 

ǳǦǭȁǨǦȄǸ ǨǫǪǴǲǷǸǨǫǳǳȁǲ ǬǮǱȂǫǲ. 

3. ǒǹǳǮǼǮǵǦǱȂǳȁǯ ǺǴǳǪ (ǲǹǳǮǼǮǵǦǱȂǳȁǯ ǷǸǶǹǰǸǹǶǳȁǯ ȃǱǫǲǫǳǸ) ð ǽǦǷǸȂ 

ǺǴǳǪǦ, ǵǶǮǳǦǪǱǫǬǦǿǦȅ ǲǹǳǮǼǮǵǦǱȂǳȁǲ ǴǧǶǦǭǴǨǦǳǮȅǲ. 

 ǕǴǷǰǴǱȂǰǹ ǴǷǳǴǨǳǴǯ ǼǫǱȂȄ ǷǹǿǫǷǸǨǴǨǦǳǮȅ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ (ǽǦǷǸǳǴǩǴ, 

ǩǴǷǹǪǦǶǷǸǨǫǳǳǴǩǴ Ǯ ǲǹǳǮǼǮǵǦǱȂǳǴǩǴ)  ȅǨǱȅǫǸǷȅ ǵǶǴǬǮǨǦǳǮǫ ǱȄǪǫǯ, ǷǱǫǪǹǫǸ 

ǧǴǱǫǫ ǵǴǪǶǴǧǳǴ ǶǦǷǷǲǴǸǶǫǸȂ  ǻǦǶǦǰǸǫǶ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǵǴǲǫǿǫǳǮǯ ǬǮǱǮǿǳǴǩǴ 

ǺǴǳǪǦ, ǴǧǴǭǳǦǽǫǳǳǦȅ Ǩ ǌǐ ǖǚ. ǘǦǰ, ǷǴǩǱǦǷǳǴ ǷǴ ǷǸǦǸȂǫǯ 19 ǌǐ ǖǚ ǬǮǱȁǫ 

ǴǧȀǫǰǸȁ ǶǦǭǪǫǱǫǳȁ ǳǦ ǽǫǸȁǶǫ ǩǶǹǵǵȁ: 

 1. ǌǮǱȂǫ ǷǴǼǮǦǱȂǳǴǩǴ ǳǦǭǳǦǽǫǳǮȅ ð ȃǸǴ ǬǮǱȂǫ, ǰǴǸǴǶǴǫ ǮǷǵǴǱȂǭǹǫǸǷȅ ǳǦ 

ǴǷǳǴǨǫ ǭǦǰǱȄǽǫǳǮȅ ǪǴǩǴǨǴǶǴǨ ǳǦ ǷǴǼǮǦǱȂǳȁǯ ǳǦǫǲ ǬǮǱȂȅ. 

 2. ǕǴǲǫǿǫǳǮȅ ǮǳǪǮǨǮǪǹǦǱȂǳǴǩǴ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ð ȃǸǴ ǵǴǲǫǿǫǳǮȅ 

ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ, ǳǦǻǴǪȅǿǮǫǷȅ Ǩ ǽǦǷǸǳǴǯ ǷǴǧǷǸǨǫǳǳǴǷǸǮ Ǯ ǮǷǵǴǱȂǭǹȄǿǮǫǷȅ ǪǱȅ 

ǵǶǴǬǮǨǦǳǮȅ Ƿǫǲǫǯ. 

 3. ǌǮǱǮǿǳȁǯ ǺǴǳǪ ǷǵǫǼǮǦǱǮǭǮǶǴǨǦǳǳǴǩǴ ǳǦǭǳǦǽǫǳǮȅ ð ǵǱǴǿǦǪȂ ǬǮǱȁǻ 

ǵǴǲǫǿǫǳǮǯ, ǵǶǮǳǦǪǱǫǬǦǿǦȅ ǺǫǪǫǶǦǱȂǳȁǲ ǮǱǮ ǲǹǳǮǼǮǵǦǱȂǳȁǲ ǴǶǩǦǳǦǲ ǖǚ. 

 4. ǐǴǲǲǫǶǽǫǷǰǮǯ ǬǮǱǴǯ ǺǴǳǪ ǷǵǫǼǮǦǱǮǭǮǶǴǨǦǳǳǴǩǴ ǳǦǭǳǦǽǫǳǮȅ ð ǽǦǷǸȂ 

ǬǮǱǴǩǴ ǺǴǳǪǦ, ǮǷǵǴǱȂǭǹǫǲǦȅ  ǪǱȅ ǵǫǶǫǪǦǽǮ ǳǦ ǵǱǦǸǳǴǯ ǴǷǳǴǨǫ ǷǸǴǶǴǳǳǮǲ 

ǱǮǼǦǲ. 

 ǔǸ ǷǴǷǸǴȅǳǮȅ  ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ǳǦǵǶȅǲǹȄ ǭǦǨǮǷǮǸ ǹǶǴǨǫǳȂ ǷǴǼǮǦǱȂǳǴ-

ȃǰǴǳǴǲǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ ǸǫǶǶǮǸǴǶǮǮ. ǍǪǫǷȂ ǨǦǬǳȁǲ ǲǴǲǫǳǸǴǲ ȅǨǱȅȄǸǷȅ 

ǨǴǵǶǴǷȁ ǶǦǭǨǮǸǮȅ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ Ƿ ǹǰǱǴǳǴǲ ǳǦ ǶǴǷǸ ǰǦǽǫǷǸǨǦ ǬǮǱȁǻ 

ǵǴǲǫǿǫǳǮǯ ǰǦǰ ǹǬǫ ǵǴǷǸǶǴǫǳǳȁǻ, ǸǦǰ Ǯ ǨǳǴǨȂ ǨǴǭǨǴǪǮǲȁǻ. 

 ǔǽǫǳȂ ǨǦǬǳȁǲ ǲǴǲǫǳǸǴǲ Ǩ ǪǦǳǳǴǲ ǵǶǴǼǫǷǷǫ ȅǨǱȅǫǸǷȅ ǵǶǮǳȅǸǴǫ 29 ǴǰǸȅǧǶȅ 

2014 ǩǴǪǦ ǕǴǷǸǦǳǴǨǱǫǳǮǫ ǕǶǦǨǮǸǫǱȂǷǸǨǦ ǖǚ  ɲ 1115 çǔǧ ǴǷǹǿǫǷǸǨǱǫǳǮǮ 

ǲǴǳǮǸǴǶǮǳǩǦ ǮǷǵǴǱȂǭǴǨǦǳǮȅ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ Ǯ ǴǧǫǷǵǫǽǫǳǮȅ ǫǩǴ ǷǴǻǶǦǳǳǴǷǸǮè. 

ǗǴǩǱǦǷǳǴ ǪǦǳǳǴǲǹ ǳǴǶǲǦǸǮǨǳǴ-ǵǶǦǨǴǨǴǲǹ ǪǴǰǹǲǫǳǸǹ ǳǫǴǧǻǴǪǮǲǴ ǴǷǹǿǫǷǸǨǱȅǸȂ 

ǵǶǴǨǫǪǫǳǮǫ ǲǴǳǮǸǴǶǮǳǩǦ ǨǴǵǶǴǷǴǨ ǵǴ ǮǷǵǴǱȂǭǴǨǦǳǮȄ Ǯ ǴǧǫǷǵǫǽǫǳǮȄ 

ǷǴǻǶǦǳǳǴǷǸǮ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ǴǪǮǳ ǶǦǭ Ǩ ǩǴǪ. 

 ǔǷǳǴǨǳǴǯ ǼǫǱȂȄ ǵǶǴǨǫǪǫǳǮȅ ǪǦǳǳǴǩǴ ǒǴǳǮǸǴǶǮǳǩǦ ȅǨǱȅǫǸǷȅ ǷǧǴǶ 

ǰǦǽǫǷǸǨǫǳǳǴǯ ǮǳǺǴǶǲǦǼǮǮ Ǵǧ Ǵǧǿǫǲ ǷǴǷǸǴȅǳǮǮ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ǪǱȅ 

ǴǧǴǷǳǴǨǦǳǮȅ ǹǵǶǦǨǱǫǳǽǫǷǰǮǻ ǶǫǾǫǳǮǯ ǳǦ ǨǷǫǻ ǹǶǴǨǳȅǻ ǹǵǶǦǨǱǫǳǮȅ [1, 2, 3] .  

 ǕǫǶǫǯǪǫǲ ǰ ǮǷǷǱǫǪǴǨǦǳǮȄ ǰǴǱǮǽǫǷǸǨǫǳǳȁǻ Ǯ ǰǦǽǫǷǸǨǫǳǳȁǻ ǵǴǰǦǭǦǸǫǱǫǯ 

ǶǦǭǨǮǸǮȅ Ǯ ǷǴǷǸǴȅǳǮȅ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ǩǴǶǴǪǦ ǘǴǲǷǰǦ ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮ (ǸǦǧǱ. 

1).  

ǎǭ ǸǦǧǱ. 1 ǨǮǪǳǴ, ǽǸǴ ǴǧǿǦȅ ǵǱǴǿǦǪȂ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ǩǴǶǴǪǦ ǘǴǲǷǰǦ, ǳǦ 

ǰǴǳǫǼ, 2020 ǩǴǪǦ ǷǴǷǸǦǨǱȅǱǦ - 14536,6 ǸȁǷ. ǰǨ. ǲ. ǍǦ ǵǫǶǮǴǪ, ǳǦǽǮǳǦȅ Ƿ 2015 ǩǴǪǦ 

ǴǧǿǦȅ ǵǱǴǿǦǪȂ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ǩ. ǘǴǲǷǰǦ ǹǨǫǱǮǽǮǱǦǷȂ ǳǦ 8 % , Ǧ ǭǦ 2019ð2020 

ǩǴǪȁ ð ǳǦ 1,9 %. ǊǦǱǫǫ ǵǴǰǦǭǦǸǫǱȂ ǧǹǪǫǸ ǹǨǫǱǮǽǮǨǦǸȂǷȅ Ƿ ǧǴǱǫǫ ǳǮǭǰǮǲǮ ǸǫǲǵǦǲǮ 
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Ǩ ǷǨȅǭǮ ǷǴ ǷǱǴǬǮǨǾǫǯǷȅ  ȃǵǮǪǫǲǮǴǱǴǩǮǽǫǷǰǴǯ ǷǮǸǹǦǼǮǫǯ Ǩ ǷǸǶǦǳǫ. ǘǦǰǦȅ Ǭǫ 

ǳǫǷǸǦǧǮǱȂǳǦȅ ǪǮǳǦǲǮǰǦ ǨǮǪǳǦ Ǯ ǵǴ ǪǶǹǩǮǲ ǵǴǰǦǭǦǸǫǱȅǲ [1] . 

 

ǘǦǧǱǮǼǦ 1. 

ǕǴǰǦǭǦǸǫǱǮ ǬǮǱǴǩǴ ǺǴǳǪǦ Ǩ ǩǴǶǴǪǫ ǘǴǲǷǰǫ (ǳǦ ǰǴǳǫǼ ǩǴǪǦ) 

ǕǴǰǦǭǦǸǫǱȂ 
2016  

ǩǴǪ 

2017  

ǩǴǪ 

2018 

ǩǴǪ 

2019  

ǩǴǪ 

2020  

ǩǴǪ 

ǘǫǲǵ ǶǴǷǸǦ 

2020/2019,

% 

ǔǧǿǦȅ ǵǱǴǿǦǪȂ 

ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ, 

ǸȁǷ. ǰǨ. ǲ 

 

13597,6 

 

13747,3 

 

13933,4 

 

14261,2 

 

14536,6 

 

101,9 

ǈǨǴǪ Ǩ ȃǰǷǵǱǹǦǸǦǼǮȄ 

Ǵǧǿǫǯ ǵǱǴǿǦǪǮ 

ǬǮǱȁǻ ǪǴǲǴǨ ð ǨǷǫǩǴ 

ǸȁǷ. ǰǨ. ǲ 

 

 

175,7 

 

 

190,7 

 

 

221,4 

 

 

198,9 

 

 

151,2 

 

 

     76,0 

ǐǴǱǮǽǫǷǸǨǴ 

ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ 

ǬǮǱȁǻ ǪǴǲǴǨ, ǫǪ. 

 

5598 

 

5599 

 

5599 

 

5602 

 

5602 

 

100,0 

ǔǧǿǦȅ ǵǱǴǿǦǪȂ 

ǬǮǱȁǻ ǵǴǲǫǿǫǳǮǯ 

ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ 

ǪǴǲǴǨ, ǸȁǷ. ǰǨ. ǲ 

 

11380,6 

 

11508,6 

 

11787,7 

 

12164,9 

 

12398,5 

 

101,9 

 

 ǈǦǬǳǴ ǶǦǷǷǲǴǸǶǫǸȂ ǶǦǭǨǮǸǮǫ ǲǹǳǮǼǮǵǦǱȂǳǴǩǴ ǬǮǱǴǩǴ ǺǴǳǪǦ ǩ. ǘǴǲǷǰǦ 

(ǸǦǧǱ. 2). 

 

ǘǦǧǱǮǼǦ 2.  

ǕǴǰǦǭǦǸǫǱǮ ǶǦǭǨǮǸǮȅ ǲǹǳǮǼǮǵǦǱȂǳǴǩǴ ǬǮǱǴǩǴ ǺǴǳǪǦ Ǩ ǩǴǶǴǪǫ ǘǴǲǷǰǫ 

ǕǴǰǦǭǦǸǫǱȂ 
2015 

ǩǴǪ 

2016  

ǩǴǪ 

2017  

ǩǴǪ 

2018  

ǩǴǪ 

2019  

ǩǴǪ 

2020  

ǩǴǪ 

ǘǫǲǵ ǶǴǷǸǦ 

2020/2019,% 

ǔǧǿǦȅ ǵǱǴǿǦǪȂ 

ǲǹǳǮǼǮǵǦǱȂǳǴǩǴ 

ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ, 

ǸȁǷ. ǰǨ. ǲ 

 

718,2 

 

497,9 

 

457,3 

 

455,0 

 

452,3 

 

455,04 

 

100,6 

ǙǪǫǱȂǳȁǯ ǨǫǷ Ǵǧǿǫǯ 

ǵǱǴǿǦǪǮ 

ǲǹǳǮǼǮǵǦǱȂǳǴǩǴ 

ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ Ǩ 

ǬǮǱǮǿǳǴǲ ǺǴǳǪǫ 

ǩǴǶǴǪǦ, % 

 

 

5,3 

 

 

3,7 

 

 

3,3 

 

 

3,3 

 

 

3,2 

 

 

3,1 

 

 

96,9 
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105 

ǐǴǱǮǽǫǷǸǨǴ 

ǲǹǳǮǼǮǵǦǱȂǳȁǻ 

ǬǮǱȁǻ ǪǴǲǴǨ (100% 

ǲǹǳǮǼǮǵǦǱȂǳǦȅ 

ǷǴǧǷǸǨǫǳǳǴǷǸȂ), ǾǸ. 

 

 

78 

 

 

72 

 

 

74 

 

 

68 

 

 

66 

 

 

69 

 

 

104,5 

ǐǴǱǮǽǫǷǸǨǴ 

ǲǹǳǮǼǮǵǦǱȂǳȁǻ 

ǬǮǱȁǻ ǰǨǦǶǸǮǶ, ǫǪ. 

 

17766 

 

12599 

 

11833 

 

11786 

 

11690 

 

11979 

 

102,5 

ǝǮǷǱǫǳǳǴǷǸȂ 

ǵǶǴǬǮǨǦȄǿǮǻ Ǩ 

ǲǹǳǮǼǮǵǦǱȂǳȁǻ 

ǰǨǦǶǸǮǶǦǻ, ǽǫǱ. 

 

32335 

 

30862 

 

30047 

 

30399 

 

30643 

 

29628 

 

96,7 

 

ǎǭ ǸǦǧǱ. 2 ǨǮǪǳǴ, ǽǸǴ ǳǦ ǪǴǱȄ ǲǹǳǮǼǮǵǦǱȂǳǴǩǴ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ǳǦ Ǩ 2020 

ǩǴǪǹ ǵǶǮǻǴǪǮǸǷȅ 3,13% ǴǸ Ǵǧǿǫǯ ǵǱǴǿǦǪǮ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ǩ. ǘǴǲǷǰǦ, ǽǸǴ ǳǦ 42 

% Ǩ ǴǸǳǴǷǮǸǫǱȂǳȁǻ ǵǴǰǦǭǦǸǫǱȅǻ ǲǫǳȂǾǫ ǵǴ ǷǶǦǨǳǫǳǮȄ Ƿ 2015 ǩǴǪǴǲ. ǐǴǱǮǽǫǷǸǨǴ 

ǲǹǳǮǼǮǵǦǱȂǳȁǻ ǬǮǱȁǻ ǪǴǲǴǨ ǭǦ ǦǳǦǱǴǩǮǽǳȁǯ ǵǫǶǮǴǪ ǷǳǮǭǮǱǷȅ ǳǦ 12%, Ǧ 

ǰǴǱǮǽǫǷǸǨǴ ǲǹǳǮǼǮǵǦǱȂǳȁǻ ǬǮǱȁǻ ǰǨǦǶǸǮǶ ð ǳǦ 33 %. ǝǸǴ ǰǦǷǦǫǸǷȅ ǽǮǷǱǫǳǳǴǷǸǮ 

ǵǶǴǬǮǨǦȄǿǮǻ Ǩ ǲǹǳǮǼǮǵǦǱȂǳȁǻ ǰǨǦǶǸǮǶǦǻ, ǸǴ ǭǪǫǷȂ ǸǦǰǬǫ ǨȁȅǨǱǫǳǦ ǪǮǳǦǲǮǰǦ 

ǷǴǰǶǦǿǫǳǮȅ ǳǦ 8 %. 

ǊǦǱǫǫ ǳǫǴǧǻǴǪǮǲǴ ǮǭǹǽǮǸȂ ǵǴǰǦǭǦǸǫǱǮ ǪǨǮǬǫǳǮȅ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ Ǯ 

ǬǮǱǮǿǳǴǩǴ ǷǸǶǴǮǸǫǱȂǷǸǨǦ ǳǦ ǰǴǳǫǼ 2020 ǩǴǪǦ Ǩ ǩǴǶǴǪǫ ǘǴǲǷǰǫ (ǸǦǧǱ. 3). 

 

ǘǦǧǱǮǼǦ 3.  

ǕǴǰǦǭǦǸǫǱǮ ǪǨǮǬǫǳǮȅ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ Ǯ ǬǮǱǮǿǳǴǩǴ ǷǸǶǴǮǸǫǱȂǷǸǨǦ  

Ǩ ǩ. ǘǴǲǷǰ (ǳǦ ǰǴǳǫǼ 2020 ǩǴǪǦ) 

ǕǴǰǦǭǦǸǫǱȂ 
ǋǪǮǳǮǼǦ 

ǮǭǲǫǶǫǳǮȅ 
ǍǳǦǽǫǳǮǫ 

ǗǹǿǫǷǸǨǹȄǿǮǯ ǬǮǱǮǿǳȁǯ ǺǴǳǪ ǸȁǷ. ǲ. ǰǨ. 14536,6 

ǗǶǫǪǳȅȅ ǴǧǫǷǵǫǽǫǳǳǴǷǸȂ ǬǮǱȁǲǮ ǵǴǲǫǿǫǳǮȅǲǮ ǲ. ǰǨ. ǽǫǱ. 24,6 

ǔǧȀǫǲ ǳǴǨǴǩǴ ǬǮǱǮǿǳǴǩǴ ǷǸǶǴǮǸǫǱȂǷǸǨǦ Ǩ ǷǶǫǪǳǫǲ ǭǦ 

ǩǴǪ 

ǸȁǷ. ǲ. ǰǨ. 230,5 

 

ǔǧǿǦȅ ǵǱǴǿǦǪȂ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ǉǴǶǴǪǦ ǘǴǲǷǰǦ Ǩ 2020 ǩǴǪǹ ǪǴǷǸǮǩǱǦ 14 

536,6 ǸȁǷ. ǲ. ǰǨ. Ǯ ǳǦ 01.01.2021 ǷǴǷǸǦǨǮǱǦ 24,6 ǲ. ǰǨ. Ǵǧǿǫǯ ǵǱǴǿǦǪǮ Ǩ ǶǦǷǽǫǸǫ 

ǳǦ ǴǪǳǴǩǴ ǬǮǸǫǱȅ. ǕǱǴǿǦǪȂ ǦǨǦǶǮǯǳǴǩǴ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ (Ǩ ǸǴǲ ǽǮǷǱǫ 

ǳǫǵǶǮǩǴǪǳǴǩǴ ǪǱȅ ǵǶǴǬǮǨǦǳǮȅ) Ǩ ǉǴǶǴǪǫ ǘǴǲǷǰǫ ǭǦ ǴǸǽǫǸǳȁǯ ǩǴǪ ǹǨǫǱǮǽǮǱǦǷȂ ǳǦ 

7,1% Ǯ ǳǦ ǰǴǳǫǼ ǩǴǪǦ ǷǴǷǸǦǨǮǱǦ 224,57 ǸȁǷ. ǲ. ǰǨ (1,5%), Ǩ ǦǨǦǶǮǯǳȁǻ ǪǴǲǦǻ 

ǵǶǴǬǮǨǦǱǮ 11 152 ǽǫǱǴǨǫǰǦ. ǕǴ ǷǴǷǸǴȅǳǮȄ ǳǦ 01.01.2021 ǶǫǾǫǳǮǫǲ 

ǲǫǬǨǫǪǴǲǷǸǨǫǳǳǴǯ ǰǴǲǮǷǷǮǮ 550 ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǴǨ ǵǶǮǭǳǦǳȁ ǦǨǦǶǮǯǳȁǲǮ 
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106 

Ǯ ǵǴǪǱǫǬǦǿǮǲǮ ǷǳǴǷǹ (ǶǫǰǴǳǷǸǶǹǰǼǮǮ), Ǯ ǳǹǬǪǦȄǸǷȅ Ǩ ǶǦǷǷǫǱǫǳǮǮ. ǈ 2020 ǩǴǪǹ 

ǹǰǦǭǦǳǳȁǫ ǶǫǾǫǳǮȅ ǵǶǮǳȅǸȁ Ǩ ǴǸǳǴǾǫǳǮǮ 44 ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǴǨ. ǐǶǴǲǫ 

ǸǴǩǴ, 4 ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǦ ǵǶǮǭǳǦǳȁ ǵǴǪǱǫǬǦǿǮǲǮ ǰǦǵǮǸǦǱȂǳǴǲǹ ǶǫǲǴǳǸǹ, 

13 ǵǴǲǫǿǫǳǮǯ ǵǶǮǭǳǦǳȁ ǳǫǵǶǮǩǴǪǳȁǲǮ ǪǱȅ ǵǶǴǬǮǨǦǳǮȅ. ǆǳǦǱǮǸǮǽǫǷǰǮǫ ǪǦǳǳȁǫ 

ǵǴ ǷǴǷǸǴȅǳǮȄ ǬǮǱǴǩǴ ǺǴǳǪǦ ǩ. ǘǴǲǷǰǦ ǭǦ 2020 ǩǴǪ Ǯǭ ǽǦǷǸǮ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ, 

ǰǴǸǴǶǦȅ ȅǨǱȅǫǸǷȅ ǵǴ ǺǦǰǸǹ ǦǨǦǶǮǯǳǴǯ, ǴǷǹǿǫǷǸǨǮǱǮ ǵǫǶǫǷǫǱǫǳǮǫ 1092 ǽǫǱǴǨǫǰ 

(403 ǵǴǲǫǿǫǳǮȅ) ǭǦ ǷǽǫǸ ǧȄǪǬǫǸǳȁǻ ǷǶǫǪǷǸǨ.  ǘǦǰǬǫ ǷǱǫǪǹǫǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ 38 

ǒǐǊ ǩ. ǘǴǲǷǰǦ ǵǴǱǳǴǷǸȂȄ ǶǦǷǷǫǱǫǳȁ, Ǧ Ǯǻ ǸǫǶǶǮǸǴǶǮǮ ǧǹǪǹǸ ǭǦǷǸǶǴǫǳȁ ǳǴǨȁǲǮ 

ǪǴǲǦǲǮ [1] .  

ǈǴǵǶǴǷ ǹǶǴǨǳȅ ǮǭǳǴǾǫǳǳǴǷǸǮ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ Ǩ ǩ. ǘǴǲǷǰǫ ǴǷǸǦǫǸǷȅ 

ǷǱǴǬǳȁǲ, ǻǴǸȅ Ǯ ǳǦǧǱȄǪǦǫǸǷȅ ǳǫǧǴǱȂǾǴǫ ǹǱǹǽǾǫǳǮǫ. ǔǧ ȃǸǴǲ ǷǨǮǪǫǸǫǱȂǷǸǨǹȄǸ 

ǪǦǳǳȁǫ, ǵǶǫǪǷǸǦǨǱǫǳǳȁǫ Ǩ ǸǦǧǱ. 4. 

 

ǘǦǧǱǮǼǦ 4.  

ǕǴǰǦǭǦǸǫǱǮ ǨǫǸǻǴǩǴ Ǯ ǦǨǦǶǮǯǳǴǩǴ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ Ǩ ǩ. ǘǴǲǷǰ 

ǕǴǰǦǭǦǸǫǱȂ 
2015 

ǩǴǪ 

2016 

ǩǴǪ 

2017 

ǩǴǪ 

2018 

ǩǴǪ 

2019 

ǩǴǪ 

2020 

ǩǴǪ 

ǘǫǲǵ 

ǶǴǷǸǦ 

2020/

2019,

% 

ǔǧǿǦȅ ǵǱǴǿǦǪȂ 

ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ Ƿ 

ǮǭǳǴǷǴǲ, ǸȁǷ. ǰǨ. ǲ 

-ǨǷǫǩǴ 

 

 

123,1 

 

 

125,4 

 

 

124,6 

 

 

124,6 

 

 

123,6 

 

 

119,9 

 

 

97,0 

ǷǨȁǾǫ 70% 19,6 19,6 19,4 19,4 19,4 19,4 100 

ǷǨȁǾǫ 65% ǪǴ 70% 103,5 105,8 105,2 105,2 104,2 100,5 96,4 

ǙǪǫǱȂǳȁǯ ǨǫǷ ǨǫǸǻǴǩǴ 

Ǯ ǦǨǦǶǮǯǳǴǩǴ 

ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ Ǩ 

Ǵǧǿǫǯ ǵǱǴǿǦǪǮ ǨǷǫǩǴ 

ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ, % 

 

 

 

0,91 

 

 

 

0,92 

 

 

 

0,91 

 

 

 

0,89 

 

 

 

0,87 

 

 

 

0,82 

 

 

 

94,2 

ǔǧǿǦȅ ǵǱǴǿǦǪȂ 

ǬǮǱȁǻ ǵǴǲǫǿǫǳǮǯ Ǩ 

ǨǫǸǻǮǻ ǬǮǱȁǻ ǪǴǲǦǻ, 

ǸȁǷ. ǰǨ. ǲ 

 

234,3 

 

257,9 

 

449,1 

 

458 

 

ǳ/Ǫ 

 

ǳ/Ǫ 

 

ķ 

ǔǧǿǦȅ ǵǱǴǿǦǪȂ 

ǬǮǱȁǻ ǵǴǲǫǿǫǳǮǯ Ǩ 

ǦǨǦǶǮǯǳȁǻ ǬǮǱȁǻ 

ǪǴǲǦǻ, ǸȁǷ. ǰǨ. ǲ 

 

145,5 

 

174,0 

 

182,6 

 

190,8 

 

209,7 

 

224,6 

 

107,1 
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ǔǰǴǱǴ 50 %  ǬǮǱȁǻ ǭǪǦǳǮǯ ǩ. ǘǴǲǷǰǦ ǧȁǱǮ ǵǴǷǸǶǴǫǳȁ 40ð50 ǱǫǸ ǳǦǭǦǪ. ǓǦ Ǯǻ 

ǪǴǱȄ  ǵǶǮǻǴǪǮǸǷȅ ǽǹǸȂ ǧǴǱǫǫ (31,3%) Ǵǧǿǫǯ ǵǱǴǿǦǪǮ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ 

ǲǹǳǮǼǮǵǦǱȂǳǴǩǴ ǴǧǶǦǭǴǨǦǳǮȅ. ǓǦǧǱȄǪǦǫǸǷȅ ǷǵǦǪ Ǵǧǿǫǯ ǵǱǴǿǦǪǮ ǬǮǱǮǿǳǴǩǴ 

ǺǴǳǪǦ Ƿ ǮǭǳǴǷǴǲ ǭǦ 2015-2020 ǩǩ. ǳǦ 3,2 ǸȁǷ. ǰǨ. ǲ. ǙǪǫǱȂǳȁǯ ǨǫǷ ǨǫǸǻǴǩǴ Ǯ 

ǦǨǦǶǮǯǳǴǩǴ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ Ǩ Ǵǧǿǫǯ ǵǱǴǿǦǪǮ ǨǷǫǩǴ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ǳǦ 

ǷǳǮǭǮǱǷȅ ǳǦ 0,09 % Ǩ ǦǧǷǴǱȄǸǳǴǲ ǭǳǦǽǫǳǮǮ. ǓǫǷǲǴǸǶȅ ǳǦ ǳǫǧǴǱȂǾǴǫ ǹǱǹǽǾǫǳǮǫ 

ǷǮǸǹǦǼǮǮ, ǷǫǶȂǫǭǳǴ ǷǸǴǮǸ ǵǶǴǧǱǫǲǦ Ƿ ǶǴǷǸǴǲ Ǵǧǿǫǯ ǵǱǴǿǦǪǮ ǬǮǱȁǻ ǵǴǲǫǿǫǳǮǯ 

Ǩ ǦǨǦǶǮǯǳȁǻ ǬǮǱȁǻ ǪǴǲǦǻ ǭǦ 2015ð2020 ǩǩ. ǳǦ 79,1 ǸȁǷ. ǰǨ. ǲ (54,3 %). 

ǒǴǬǳǴ ǨȁǪǫǱǮǸȂ ǪǨǦ ǴǷǳǴǨǳȁǻ ǳǦǵǶǦǨǱǫǳǮȅ Ǩ ǴǧǱǦǷǸǮ ǹǱǹǽǾǫǳǮȅ ǷǴǷǸǴȅǳǮǫ 

Ǯ ǹǵǶǦǨǱǫǳǮǫ ǶǦǭǨǮǸǮǫǲ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ ǩǴǶǴǪǦ ǘǴǲǷǰǦ (ǸǦǧǱ. 5): 

- ǶǦǭǨǮǸǮǫ ǷǮǷǸǫǲȁ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǴǨ; 

- ǶǦǭǨǮǸǮǫ ǷǮǷǸǫǲȁ ǲǴǳǮǸǴǶǮǳǩǦ ȃǺǺǫǰǸǮǨǳǴǷǸǮ (ǰǦǽǫǷǸǨǦ) ǹǵǶǦǨǱǫǳǮȅ 

ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǲǮ ǪǴǲǦǲǮ. 

ǖǦǭǶǦǧǴǸǰǦ ǷǮǷǸǫǲȁ ǲǫǶǴǵǶǮȅǸǮǯ Ǩ ǴǧǱǦǷǸǮ ǨǴǷǵǶǴǮǭǨǴǪǷǸǨǦ ǬǮǱǮǿǳǴǩǴ 

ǺǴǳǪǦ ǪǴǱǬǳǦ ǧȁǸȂ ǳǦǵǶǦǨǱǫǳǦ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮǫ ǷǴǨǶǫǲǫǳǳǴǯ ǶǫǩǮǴǳǦǱȂǳǴǯ 

ǷǮǷǸǫǲȁ ǹǵǶǦǨǱǫǳǮȅ ǵǶǴǼǫǷǷǦǲǮ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ ǒǐǊ,  

ǓǦǽǦǱȂǳȁǲ ȃǸǦǵǴǨ ǺǴǶǲǮǶǴǨǦǳǮȅ ǷǮǷǸǫǲ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ Ǩ 

ǲǹǳǮǼǮǵǦǱȂǳȁǻ ǴǧǶǦǭǴǨǦǳǮȅǻ ǳǦǽǦǱǴǷȂ Ƿ ǴǧǳǴǨǱǫǳǮȅ ǌǮǱǮǿǳǴǩǴ ǐǴǪǫǰǷǦ ǖǚ 

ǵǹǸǫǲ ǨǳǫǷǫǳǮȅ IX ǶǦǭǪǫǱǦ Ǵǧ çǔǶǩǦǳǮǭǦǼǮǮ ǵǶǴǨǫǪǫǳǮȅ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ 

ǴǧǿǫǩǴ ǮǲǹǿǫǷǸǨǦ Ǩ ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǦǻè. ǔǷǳǴǨǳǦȅ ǼǫǱȂ ǪǦǳǳǴǩǴ ǵǶǴǼǫǷǷǦ 

ǷǸǦǱǴ ǷǸǶǫǲǱǫǳǮǫ ǰ ǭǳǦǽǮǸǫǱȂǳǴǲǹ Ǯ ǮǳǸǫǳǷǮǨǳǴǲǹ ǹǱǹǽǾǫǳǮǫ ǸǫǻǳǮǽǫǷǰǴǩǴ 

ǷǴǷǸǴȅǳǮȅ ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǴǨ. 

ǕǶǦǰǸǮǰǦ ǵǶǴǨǫǪǫǳǮȅ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ ǒǐǊ Ǩ ǶǫǩǮǴǳǦǻ ǨȁȅǨǮǱǦ 

ǳǫǴǧǻǴǪǮǲǴǷǸȂ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȅ ǷǱǴǬǮǨǾǫǩǴǷȅ ǲǫǻǦǳǮǭǲǦ. ǣǸǴ ǰǦǷǦǫǸǷȅ ǰǦǰ 

ǳǴǶǲǦǸǮǨǳǴ-ǵǶǦǨǴǨǴǩǴ ǶǫǩǹǱǮǶǴǨǦǳǮȅ, ǸǦǰ Ǯ ǴǶǩǦǳǮǭǦǼǮǴǳǳǴ-ǸǫǻǳǴǱǴǩǮǽǫǷǰǮǻ 

ǦǷǵǫǰǸǴǨ. ǈ ǷǶǫǪǷǸǨǦǻ ǲǦǷǷǴǨǴǯ ǮǳǺǴǶǲǦǼǮǮ Ǩ ǫǬǫǪǳǫǨǳǴǲ ǶǫǬǮǲǫ 

ǴǧǷǹǬǪǦȄǸǷȅ ǷǮǱȂǳȁǫ Ǯ ǷǱǦǧȁǫ ǷǸǴǶǴǳȁ ǮǲǫȄǿǫǩǴǷȅ ǲǫǻǦǳǮǭǲǦ ǰǦǵǮǸǦǱȂǳǴǩǴ 

ǶǫǲǴǳǸǦ Ǩ ǶǦǭǱǮǽǳȁǻ ǶǫǩǮǴǳǦǻ. ǖȅǪ ǶǫǩǮǴǳǴǨ ǪǫǱȅǸǷȅ ǷǨǴǫǯ ǵǶǦǰǸǮǰǴǯ Ǯ 

ǵȁǸǦȄǸǷȅ ǳǦǯǸǮ ǴǧǿǮǯ ǨǫǰǸǴǶ ǲǴǪǫǶǳǮǭǦǼǮǮ ǶǫǩǮǴǳǦǱȂǳȁǻ ǹǵǶǦǨǱǫǳǽǫǷǰǮǻ Ǯ 

ǴǶǩǦǳǮǭǦǼǮǴǳǳȁǻ ǲǴǲǫǳǸǴǨ, ǷǨȅǭǦǳǳȁǻ Ƿ ǰǦǵǮǸǦǱȂǳȁǲ ǶǫǲǴǳǸǴǲ ǒǐǊ. ǔǷǳǴǨǳȁǫ 

ǵǴǸǫǳǼǮǦǱȂǳȁǫ çǸǴǽǰǮ ǶǴǷǸǦè ǲǴǬǳǴ ǨȁǶǦǭǮǸȂ ǽǫǶǫǭ ǷǱǫǪǹȄǿǮǫ ǲǴǲǫǳǸȁ: 

- ǮǭǲǫǳǫǳǮǫ ǷǮǸǹǦǼǮǮ Ƿ ǳǮǭǰǮǲ ǹǶǴǨǳǫǲ ǪǴǨǫǶǮȅ ǷǴǧǷǸǨǫǳǳǮǰǴǨ ǬǮǱȂȅ ǰ 

ǶǫǩǮǴǳǦǱȂǳǴǯ Ƿǻǫǲǫ ǺǴǶǲǮǶǴǨǦǳǮȅ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ 

ǷǨǴǮǻ ǪǴǲǴǨ; 

- ǶǦǭǶǦǧǴǸǰǦ ǳǦǵǶǦǨǱǫǳǮǯ ǶǦǭǨǮǸǮȅ ǱȂǩǴǸǳǴǯ ǵǴǱǮǸǮǰǮ ǶǫǩǮǴǳǦ Ǩ ǴǧǱǦǷǸǮ 

ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ (ǸǦǧǱ. 5); 

- ǹǷǮǱǫǳǮǫ ǰǴǳǸǶǴǱȅ ǭǦ ǪǫȅǸǫǱȂǳǴǷǸȂȄ ǵǴǪǶȅǪǳȁǻ ǴǶǩǦǳǮǭǦǼǮǯ ǷǴ ǷǸǴǶǴǳȁ 

ǵǶǫǪǷǸǦǨǮǸǫǱǫǯ ǲǹǳǮǼǮǵǦǱȂǳǴǯ ǨǱǦǷǸǮ Ǩ ǶǦǲǰǦǻ ǵǶǴǨǫǪǫǳǮȅ ǰǦǵǮǸǦǱȂǳǴǩǴ 

ǶǫǲǴǳǸǦ; 
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- ǶǦǭǨǮǸǮǫ ǷǮǷǸǫǲȁ ǴǧǿǫǷǸǨǫǳǳǴǩǴ ǰǴǳǸǶǴǱȅ ǭǦ ǵǶǴǨǫǪǫǳǮǫǲ ǰǦǵǮǸǦǱȂǳǴǩǴ 

ǶǫǲǴǳǸǦ; 

- ǹǬǫǷǸǴǽǫǳǮǫ ǴǸǧǴǶǦ ǵǴǪǶȅǪǽǮǰǴǨ, ǨǰǱȄǽǦȅ ǶǦǭǶǦǧǴǸǰǹ ǮǳǪǮǨǮǪǹǦǱȂǳȁǻ 

ǸǶǫǧǴǨǦǳǮǯ ǷǴǧǷǸǨǫǳǳǮǰǴǨ ǰ ǵǴǸǫǳǼǮǦǱȂǳǴǲǹ ǵǴǪǶȅǪǽǮǰǹ; 

- ǶǦǷǾǮǶǫǳǮǫ ǵǶǴǩǶǦǲǲȁ ǺǮǳǦǳǷǮǶǴǨǦǳǮȅ ǶǫǦǱǮǭǦǼǮǮ ȃǳǫǶǩǴȃǺǺǫǰǸǮǨǳǴǩǴ 

ǵǴǪǻǴǪǦ ǰ ǵǶǴǨǫǪǫǳǮȄ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ (ǸǦǧǱ. 5). 

 

ǘǦǧǱǮǼǦ  5.  

ǖǫǩǮǴǳǦǱȂǳǦȅ ǵǶǴǩǶǦǲǲǦ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ  

ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǴǨ ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮ 

ǐǴǳǷǸǶǹǰǸǮǨǳȁǯ 

ȃǱǫǲǫǳǸ ǮǱǮ ǷǮǷǸǫǲǦ 

2020

-

2022 

2023

-

2025 

2026

-

2028 

2029

-

2031 

2032

-

2034 

2035

-

2037 

2038

-

2040 

2041

-

2043 

2044

-

2046 

ǎǸǴǩ

Ǵ 

ǈǳǹǸǶǮǪǴǲǴǨȁǫ 

ǮǳǬǫǳǫǶǳȁǫ ǷǮǷǸǫǲȁ 

ȃǱǫǰǸǶǴǷǳǦǧǬǫǳǮȅ 

5 - - - 1190 1287 1202 1172 1153 6021 

ǈǳǹǸǶǮǪǴǲǴǨȁǫ 

ǮǳǬǫǳǫǶǳȁǫ ǷǮǷǸǫǲȁ 

ǸǫǵǱǴǷǳǦǧǬǫǳǮȅ 

111 762 543 365 757 714 683 624 649 5271 

ǈǳǹǸǶǮǪǴǲǴǨȁǫ 

ǮǳǬǫǳǫǶǳȁǫ ǷǮǷǸǫǲȁ 

ǩǦǭǴǷǳǦǧǬǫǳǮȅ 

26 123 106 33 35 4 2 2 5 347 

ǈǳǹǸǶǮǪǴǲǴǨ

ȁǫ 

ǮǳǬǫǳǫǶǳȁǫ 

ǷǮǷǸǫǲȁ 

ǨǴǪǴǷǳǦǧǬǫǳ

Ǯȅ 

 ǩǴǶȅǽǫǩ

Ǵ 

64 560 402 272 593 543 515 479 510 3988 

 ǻǴǱǴǪǳǴ

ǩǴ 

118 813 598 383 764 705 684 621 654 5392 

ǈǳǹǸǶǮǪǴǲǴǨȁǫ 

ǮǳǬǫǳǫǶǳȁǫ ǷǮǷǸǫǲȁ 

ǨǴǪǴǴǸǨǫǪǫǳǮȅ 

14 - - - 959 940 935 915 947 4727 

ǑǮǺǸȁ, ǱǮǺǸǴǨȁǫ 

ǾǦǻǸȁ 

90 - - - - - 950 1024 860 3912 

ǐǶȁǾǮ 267 198 117 174 1024 918 923 972 971 6005 

ǕǴǪǨǦǱȂǳȁǫ 

ǵǴǲǫǿǫǳǮȅ, 

ǴǸǳǴǷȅǿǮǫǷȅ ǰ Ǵǧǿǫǲǹ 

ǮǲǹǿǫǷǸǨǹ Ǩ 

ǲǳǴǩǴǰǨǦǶǸǮǶǳǴǲ ǪǴǲǫ 

- - - - - - - - - 2 

ǚǦǷǦǪȁ 31 54 22 2 1141 1146 1133 1156 1242 5954 

ǚǹǳǪǦǲǫǳǸȁ  5 - 1 - 820 831 815 797 837 4111 

ǓǫǷǹǿǮǫ Ǯ 89 140 64 83 326 304 296 295 281 1881 
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ǴǩǶǦǬǪǦȄǿǮǫ 

ǰǴǳǷǸǶǹǰǼǮǮ 

ǙǷǸǦǳǴǨǰǦ 

ǰǴǱǱǫǰǸǮǨǳȁǻ ǵǶǮǧǴǶǴǨ 

ǹǽǫǸǦ ǵǴǸǶǫǧǱǫǳǮȅ 

ǶǫǷǹǶǷǴǨ 

1 - - - - 1 - - - 28 

ǙǷǸǶǴǯǷǸǨǴ, ǶǫǲǴǳǸ 

ǵǦǳǪǹǷǴǨ Ǯ Ǯǳȁǫ ǶǦǧǴǸȁ 

ǵǴ ǵǶǮǷǵǴǷǴǧǱǫǳǮȄ 

ǒǐǊ Ǩ ǼǫǱȅǻ 

ǴǧǫǷǵǫǽǫǳǮȅ 

ǪǴǷǸǹǵǳǴǷǸǮ 

ǲǦǱǴǲǴǧǮǱȂǳȁǲ 

ǩǶǹǵǵǦǲ ǳǦǷǫǱǫǳǮȅ 

1 - - - 1 - - - - 3 

 

ǕǴǷǸǦǳǴǨǱǫǳǮǫǲ ǆǪǲǮǳǮǷǸǶǦǼǮǮ ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮ ǴǸ 30.12.2013 ɲ 597Ǧ 

ǹǸǨǫǶǬǪǫǳǦ ǖǫǩǮǴǳǦǱȂǳǦȅ ǵǶǴǩǶǦǲǲǦ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ ǴǧǿǫǩǴ ǮǲǹǿǫǷǸǨǦ Ǩ 

ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǦǻ, ǶǦǷǵǴǱǴǬǫǳǳȁǻ ǳǦ ǸǫǶǶǮǸǴǶǮǮ ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮ (ǪǦǱǫǫ 

ð ǖǫǩǮǴǳǦǱȂǳǦȅ ǵǶǴǩǶǦǲǲǦ) [5, 6, 7].   

ǍǦ 2021 ǩǴǪ ǚǴǳǪǴǲ çǖǫǩǮǴǳǦǱȂǳȁǯ ǺǴǳǪ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ 

ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǴǨ ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮè ǧȁǱǦ ǵǶǴǨǫǪǫǳǦ ǷǱǫǪǹȄǿǦȅ ǶǦǧǴǸǦ 

(ǸǦǧǱ. 6). 

 

ǘǦǧǱǮǼǦ 6.  

ǊǫȅǸǫǱȂǳǴǷǸȂ ǚǴǳǪǦ çǖǫǩǮǴǳǦǱȂǳȁǯ ǺǴǳǪ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ 

ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǴǨ ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮè [8, 9]  

ɲ 

ǵ/ǵ 
ǊǦǸǦ ǓǦǮǲǫǳǴǨǦǳǮǫ ǲǫǶǴǵǶǮȅǸǮȅ ǕǴȅǷǳǫǳǮȅ 

1 

ǊǫǰǦǧǶȂ 2016 ǩǴǪǦ ǖǫǩǮǴǳǦǱȂǳǦȅ ǵǶǴǩǶǦǲǲǦ 

ǵǶǮǨǫǪǫǳǦ Ǩ ǷǴǴǸǨǫǸǷǸǨǮǫ Ƿ 

ǸǶǫǧǴǨǦǳǮȅǲǮ ǷǸǦǸȂǮ 168 

ǌǮǱǮǿǳǴǩǴ ǰǴǪǫǰǷǦ 

ǖǴǷǷǮǯǷǰǴǯ ǚǫǪǫǶǦǼǮǮ 

ǕǴ ǰǦǬǪǴǲǹ ǒǐǊ 

ǹǰǦǭǦǳ ǨǮǪ 

ǰǦǵǮǸǦǱȂǳǴǩǴ 

ǶǫǲǴǳǸǦ Ǯ ǵǱǦǳǴǨȁǯ 

ǵǫǶǮǴǪ ǫǩǴ 

ǵǶǴǨǫǪǫǳǮȅ 

2 

ǈ 2020 ǩǴǪǹ 

ǵǴǷǸǦǳǴǨǱǫǳǮǫǲ 

ǆǪǲǮǳǮǷǸǶǦǼǮǮ ǘǴǲǷǰǴǯ 

ǴǧǱǦǷǸǮ ǴǸ 10.08.2020 ɲ 

387Ǧ 

ǖǫǩǮǴǳǦǱȂǳǦȅ ǵǶǴǩǶǦǲǲǦ ǧȁǱǦ 

ǦǰǸǹǦǱǮǭǮǶǴǨǦǳǦ Ǯ ǵǶǮǨǫǪǫǳǦ Ǩ 

ǷǴǴǸǨǫǸǷǸǨǮǫ Ƿ ǸǶǫǧǴǨǦǳǮȅǲǮ 

ǌǮǱǮǿǳǴǩǴ ǰǴǪǫǰǷǦ 

ǖǴǷǷǮǯǷǰǴǯ ǚǫǪǫǶǦǼǮǮ Ǵ 

ǵǶǮǴǶǮǸǫǸǳǴǷǸǮ ǨȁǵǴǱǳǫǳǮȅ 

ǶǦǧǴǸ ǵǴ ǭǦǲǫǳǫ ǱǮǺǸǴǨǴǩǴ 

ǴǧǴǶǹǪǴǨǦǳǮȅ Ǯ ǶǫǲǴǳǸǹ 

ǨǳǹǸǶǮǪǴǲǴǨȁǻ ǮǳǬǫǳǫǶǳȁǻ 

ǖǶǴǰ ǪǫǯǷǸǨǮȅ 

ǶǫǩǮǴǳǦǱȂǳǴǯ 

ǵǶǴǩǶǦǲǲȁ ǵǶǴǪǱǫǳ 

ǪǴ 2061 ǩǴǪǦ 
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ǷǮǷǸǫǲ ǩǦǭǴǷǳǦǧǬǫǳǮȅ 

3 

ǈ 2021 ǩǴǪǹ ǷǴǷǸǴȅǱǴǷȂ 

ǽǫǸȁǶǫ ǭǦǷǫǪǦǳǮȅ 

ǖǫǩǮǴǳǦǱȂǳǴǯ ǰǴǲǮǷǷǮǮ ǵǴ 

ǹǷǸǦǳǴǨǱǫǳǮȄ 

ǳǫǴǧǻǴǪǮǲǴǷǸǮ 

ǵǶǴǨǫǪǫǳǮȅ ǰǦǵǮǸǦǱȂǳǴǩǴ 

ǶǫǲǴǳǸǦ ǴǧǿǫǩǴ 

ǮǲǹǿǫǷǸǨǦ Ǩ 

ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǦǻ, 

ǷǴǩǱǦǷǳǴ ǵǶǮǳȅǸȁǲ 

ǶǫǾǫǳǮǫǲ ǦǰǸǹǦǱǮǭǦǼǮȅ 

ǖǫǩǮǴǳǦǱȂǳǴǯ ǵǶǴǩǶǦǲǲȁ 

ǵǶǴǨǫǪǫǳǦ ǪǨǦǬǪȁ 

ǆǰǸǹǦǱǮǭǦǼǮȅ ǖǫǩǮǴǳǦǱȂǳǴǯ 

ǵǶǴǩǶǦǲǲȁ ǵǶǴǨǫǪǫǳǦ ǪǨǦǬǪȁ 

 

4 

ǈ 2021 ǩǴǪǹ Ǩ ǍǦǰǴǳ 

ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮ ǴǸ 

07.06.2013 ɲ 116-ǔǍ 

ǨǳǫǷǫǳȁ ǮǭǲǫǳǫǳǮȅ 

ǈ ǖǫǩǮǴǳǦǱȂǳǹȄ ǵǶǴǩǶǦǲǲǹ ǳǫ 

ǨǰǱȄǽǦȄǸǷȅ ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǫ 

ǪǴǲǦ, Ǩ ǰǴǸǴǶȁǻ ǮǲǫǫǸǷȅ ǲǫǳǫǫ 

ǽǫǲ ǵȅǸȂ ǰǨǦǶǸǮǶ, Ǩ ǷǨȅǭǮ Ƿ ǽǫǲ 

Ǯǭ ǶǫǩǮǴǳǦǱȂǳǴǯ ǵǶǴǩǶǦǲǲȁ 

ǧȁǱǴ ǮǷǰǱȄǽǫǳǴ 111 ǸǦǰǮǻ 

ǪǴǲǴǨ 

 

 

ǈ ǮǸǴǩǫ ǭǦ 2021 ǩǴǪ (ǸǦǧǱ. 7): 

1. ǈǰǱȄǽǫǳǴ Ǩ ǕǶǴǩǶǦǲǲǹ 24 ǒǐǊ. ǍǪǫǷȂ ǷǱǫǪǹǫǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ ȃǸǴ 

ǵǶǴǮǭǴǾǱǴ ǭǦ ǷǽǫǸ ǪǴǧǦǨǱǫǳǮȅ ǒǐǊ, ǰǴǸǴǶȁǫ ǧȁǱǮ ǨǨǫǪǫǳȁ Ǩ ȃǰǷǵǱǹǦǸǦǼǮȄ, Ǧ 

ǸǦǰǬǫ ǭǦ ǷǽǫǸ ǒǐǊ, ǰǴǸǴǶȁǫ ǳǫ ǧȁǱǮ ǹǽǸǫǳǳȁǻ Ǩ ǵǶǫǪȁǪǹǿǮǯ ǵǫǶǮǴǪ.  

2. ǎǭ ǕǶǴǩǶǦǲǲȁ ǮǷǰǱȄǽǫǳǴ 179 ǫǪǮǳǮǼȁ ǒǐǊ, Ǩ ǸǴǲ ǽǮǷǱǫ:  

- 81 ǫǪǮǳǮǼǦ ǒǐǊ, ǰǴǸǴǶȁǫ ǧȁǱǮ ǵǶǮǭǳǦǳȁ Ǩ ǭǦ 2021 ǩǴǪ ǦǨǦǶǮǯǳȁǲǮ Ǯ 

ǵǴǪǱǫǬǦǿǮǲ ǷǳǴǷǹ ǮǱǮ ǶǫǰǴǳǷǸǶǹǰǼǮǮ;  

- 3 ǪǴǲǦ ǧǱǴǰǮǶǴǨǦǳǳǴǯ ǭǦǷǸǶǴǯǰǮ;  

- 111 ǫǪǮǳǮǼ ǒǐǊ, ǩǪǫ ǰǴǱǮǽǫǷǸǨǴ ǰǨǦǶǸǮǶ ǲǫǳǫǫ 5;  

- 4 ǫǪǮǳǮǼȁ ǒǐǊ, ǵǶǴ ǰǴǸǴǶȁǲ ǨȁȅǨǱǫǳǴ ǪǹǧǱǮǶǴǨǦǳǮǫ ǦǪǶǫǷǦ.  

3. ǘǦǰǬǫ ǵǴ 13 ǫǪǮǳǮǼǦǲ ǒǐǊ ǧȁǱ ǹǸǴǽǳǫǳ ǦǪǶǫǷ ǪǴǲǦ, Ǧ ǵǴ 708 ǫǪǮǳǮǼǦǲ 

ǒǐǊ ð ǹǸǴǽǳǫǳǦ ǮǳǺǴǶǲǦǼǮȅ Ǵ ǵǱǴǿǦǪǮ ǪǴǲǦ Ǯ (ǮǱǮ) Ǵ ǵǱǴǿǦǪǮ ǵǴǲǫǿǫǳǮǯ Ǩ 

ǒǐǊ.  

4. ǕǴ 7 ǫǪǮǳǮǼǦǲ ǒǐǊ ǧȁǱǴ ǵǶǴǮǭǨǫǪǫǳǴ ǹǸǴǽǳǫǳǮǫ ǩǴǪǦ ǨǨǴǪǦ ǴǧȀǫǰǸǦ Ǩ 

ȃǰǷǵǱǹǦǸǦǼǮȄ.  

5. ǈ 24 ǫǪǮǳǮǼǦǻ ǒǐǊ Ǩ ǻǴǪǫ ǵǶǴǨǫǶǴǰ ǧȁǱǴ ǨȁȅǨǱǫǳǴ ǴǸǷǹǸǷǸǨǮǫ 

ǨǳǹǸǶǮǪǴǲǴǨȁǻ ǮǳǬǫǳǫǶǳȁǻ ǷǮǷǸǫǲ, Ǩ ǷǨȅǭǮ Ƿ ǽǫǲ ǰǦǵǮǸǦǱȂǳȁǯ ǶǫǲǴǳǸ 

ǹǷǸǦǳǴǨǱǫǳǳȁǻ ǰǴǳǷǸǶǹǰǸǮǨǳȁǻ ȃǱǫǲǫǳǸǴǨ, ǰǴǸǴǶȁǻ ǳǫ ǴǰǦǭǦǱǴǷȂ ǵǴ ǺǦǰǸǹ Ǩ 

ǳǦǱǮǽǮǮ, ǮǷǰǱȄǽǫǳȁ Ǯǭ ǕǶǴǩǶǦǲǲȁ.  
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6. ǈ 12 ǫǪǮǳǮǼǦǻ ǒǐǊ ǨȁȅǨǱǫǳǴ ǺǦǰǸǮǽǫǷǰǴǫ ǳǦǱǮǽǮǫ ǨǳǹǸǶǮǪǴǲǴǨȁǻ 

ǮǳǬǫǳǫǶǳȁǻ ǷǮǷǸǫǲ, ǰǴǳǷǸǶǹǰǸǮǨǳȁǻ ȃǱǫǲǫǳǸǴǨ, Ǩ ǷǨȅǭǮ Ƿ ǽǫǲ  ǴǳǮ ǧȁǱǮ 

ǨǰǱȄǽǫǳȁ Ǩ ǕǶǴǩǶǦǲǲǹ. 

7. ǈ 160 ǫǪǮǳǮǼ ǒǐǊ ǴǷǹǿǫǷǸǨǱǫǳǦ ǭǦǲǫǳǦ Ǩ ǨǮǪǦǻ ǶǫǲǴǳǸǦ Ǯ (ǮǱǮ) 

ǵǱǦǳǴǨǴǩǴ ǵǫǶǮǴǪǦ ǵǶǴǨǫǪǫǳǮȅ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ. ǕǴ 149 ǫǪǮǳǮǼǦǲ ǪǴǲǴǨ 

ǸǦǰǴǫ ǶǫǾǫǳǮǫ ǵǶǮǳȅǱǦ ǶǫǩǮǴǳǦǱȂǳǦȅ ǰǴǲǮǷǷǮȅ. ǝǸǴ ǰǦǷǦǫǸǷȅ 2-ǻ ǫǪǮǳǮǼ ǒǐǊ  

ǴǷǹǿǫǷǸǨǱǫǳǴ ǮǭǲǫǳǫǳǮǫ ǸǫǻǳǮǽǫǷǰǴǯ ǻǦǶǦǰǸǫǶǮǷǸǮǰǮ ǰǴǳǷǸǶǹǰǸǮǨǳǴǩǴ 

ȃǱǫǲǫǳǸǦ. ǘǦǰǬǫ ǵǴ 8 ǫǪǮǳǮǼǦǲ ǒǐǊ ǧȁǱǴ ǵǶǴǮǭǨǫǪǫǳǴ ǹǸǴǽǳǫǳǮǫ ǵǫǶǮǴǪǦ 

ǭǦǲǫǳȁ ǱǮǺǸǴǨ. ǔǷǳǴǨǴǯ ǪǱȅ ȃǸǴǩǴ ǷǸǦǱǮ ǪǦǳǳȁǫ, ǵǶǫǪǴǷǸǦǨǱǫǳǳȁǫ 

ǴǧǷǱǹǬǮǨǦȄǿǮǲǮ ǴǶǩǦǳǮǭǦǼǮȅǲǮ.  

 

ǘǦǧǱǮǼǦ 7.  

ǖǫǭǹǱȂǸǦǸ ǦǰǸǹǦǱǮǭǦǼǮǮ ǖǫǩǮǴǳǦǱȂǳǴǯ ǵǶǴǩǶǦǲǲȁ ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ 

ǴǧǿǫǩǴ ǮǲǹǿǫǷǸǨǦ Ǩ ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǦǻ, ǶǦǷǵǴǱǴǬǫǳǳȁǻ ǳǦ ǸǫǶǶǮǸǴǶǮǮ 

ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮ [9]  

ɲ 

ǵ/ǵ 
ǕǴǰǦǭǦǸǫǱȂ Ǯ ǫǩǴ ǭǳǦǽǫǳǮǫ 

1 
ǔǧǿǫǫ ǰǴǱǮǽǫǷǸǨǴ ǲǳǴǩǴǰǨǦǶǸǮǶǳȁǻ ǪǴǲǴǨ, ǨǰǱȄǽǫǳǳȁǻ Ǩ ǕǶǴǩǶǦǲǲǹ 

ǷǴǷǸǦǨǮǱǴ ǳǦ 01.01.2022 5812 ǒǐǊ 

2 
ǕǱǴǿǦǪȂ ǵǴǲǫǿǫǳǮǯ Ǩ ǪǴǲǦǻ ǶǫǩǮǴǳǦǱȂǳǴǯ ǵǶǴǩǶǦǲǲȁ ǹǨǫǱǮǽǮǱǦǷȂ ǳǦ 

395,47 ǸȁǷ. ǰǨ. ǲ. 

3 

ǎǭ ǴǧǿǫǩǴ ǰǴǱǮǽǫǷǸǨǦ ǪǴǲǴǨ 15,2 % ǮǱǮ 886 ǪǴǲǦ ǮǲǫȄǸ ǴǧǿǮǯ ǮǭǳǴǷ 

(ǶǦǷǽǫǸǳȁǯ) 70% Ǯ ǨȁǾǫ, Ǯǻ ǽǮǷǱǴ ǹǲǫǳȂǾǮǱǴǷȂ ǭǦ ǩǴǪ ǳǦ 88, Ǩ ǸǴǲ ǽǮǷǱǫ Ǯ 

Ǩ ǷǨȅǭǮ Ƿ ǵǶǮǭǳǦǳǮǫǲ ȃǸǮǻ ǪǴǲǴǨ ǦǨǦǶǮǯǳȁǲǮ. 

4 

ǈ ǵǶǴǩǶǦǲǲǫ ǵǶǮǷǹǸǷǸǨǹǫǸ 485 ǪǴǲǴǨ Ƿ ǮǭǳǴǷǴǲ ǴǷǳǴǨǳȁǻ ǰǴǳǷǸǶǹǰǸǮǨǳȁǻ 

ȃǱǫǲǫǳǸǴǨ (ǰǶȁǾǦ, ǷǸǫǳȁ, ǺǹǳǪǦǲǫǳǸ), Ǯǻ ǽǮǷǱǴ ǹǲǫǳȂǾǮǱǴǷȂ ǭǦ ǩǴǪ ǳǦ 52 

ǫǪǮǳǮǼȁ. 

5 

ǔǧȀǫǰǸȁ, Ǩ ǹǷǸǦǳǴǨǱǫǳǳǴǲ ǵǴǶȅǪǰǫ ǵǶǮǭǳǦǳǳȁǫ ǴǧȀǫǰǸǦǲǮ ǮǷǸǴǶǮǽǫǷǰǴǩǴ 

Ǯ ǰǹǱȂǸǹǶǳǴǩǴ ǳǦǷǱǫǪǮȅ, Ǩ ǖǫǩǮǴǳǦǱȂǳǴǯ ǵǶǴǩǶǦǲǲǫ ǭǦǳǮǲǦȄǸ 1,3%, Ǯǻ 

ǽǮǷǱǴ ǷǴǷǸǦǨǱȅǫǸ 78. 

6 

1139 ǒǐǊ ǴǧǴǶǹǪǴǨǦǳǴ ǱǮǺǸǦǲǮ ð 4021 Ǒǔ. (ǍǦ 2014-2021 ǩǩ. ǭǦǲǫǳǫǳǴ 863 

ǱǮǺǸǦ. ǔǷǸǦǳǴǨǱǫǳǳȁǻ ǱǮǺǸǴǨ, ǴǸǶǦǧǴǸǦǨǾǮǻ ǳǴǶǲǦǸǮǨǳȁǯ ǷǶǴǰ, ǳǦ 

ǸǫǶǶǮǸǴǶǮǮ ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮ ǳǫǸ). 

7 
348 ǒǐǊ ǴǧǴǶǹǪǴǨǦǳǴ ǩǦǭǴǨȁǲ ǴǧǴǶǹǪǴǨǦǳǮǫǲ. (ǍǦ 2014-2021ǩǩ. ǨȁǵǴǱǳǫǳ 

ǶǫǲǴǳǸ ǷǮǷǸǫǲȁ ǉǗ Ǩ 37 ǒǐǊ). 

8 

ǔǧǿǫǫ ǰǴǱǮǽǫǷǸǨǴ ǰǴǳǷǸǶǹǰǸǮǨǳȁǻ ȃǱǫǲǫǳǸǴǨ Ǯ ǮǳǬǫǳǫǶǳȁǻ ǷǮǷǸǫǲ Ǩ 

ǒǐǊ, ǨǰǱȄǽǫǳǳȁǻ Ǩ ǶǫǩǮǴǳǦǱȂǳǹȄ ǵǶǴǩǶǦǲǲǹ ǷǴǷǸǦǨǱȅǫǸ 45 565 ǫǪǮǳǮǼ, Ǯǭ 

ǳǮǻ ǨǰǱȄǽǫǳǴ Ǩ ǶǫǩǮǴǳǦǱȂǳǹȄ ǵǶǴǩǶǦǲǲǹ 42 980 

9 
ǍǦ ǵǫǶǮǴǪ ǶǫǦǱǮǭǦǼǮǮ ǶǫǩǮǴǳǦǱȂǳǴǯ ǵǶǴǩǶǦǲǲȁ ǨȁǵǴǱǳǫǳ ǶǫǲǴǳǸ 1 731 

ǫǪǮǳǮǼȁ ǰǴǳǷǸǶǹǰǸǮǨǴǨ. 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

112 

ǕǶǴǨǫǪǫǳǳǴǫ ǮǷǷǱǫǪǴǨǦǳǮǫ ǨȁȅǨǮǱǴ ǪǴǷǸǦǸǴǽǳǴ ǧǴǱȂǾǴǯ ǴǧȀǫǲ ǶǦǧǴǸȁ, 

ǵǶǴǨǫǪǫǳǳǴǯ Ǩ ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮ Ǩ ǴǧǱǦǷǸǮ ǶǫǦǱǮǭǦǼǮǮ ǖǫǩǮǴǳǦǱȂǳǴǯ ǵǶǴǩǶǦǲǲȁ 

ǰǦǵǮǸǦǱȂǳǴǩǴ ǶǫǲǴǳǸǦ ǒǐǊ [10, 11]. ǈǮǪǳǴ, ǽǸǴ ǵǶǴǮǷǻǴǪǮǸ ǵǴǷǸǴȅǳǳǦȅ 

ǦǰǸǹǦǱǮǭǦǼǮȅ ǪǦǳǳȁǻ ǵǴ ǒǐǊ ǶǫǩǮǴǳǦ [12]. ǆǰǸǮǨǳǴ ǹǽǦǷǸǨǹȄǸ Ǩ ǪǦǳǳǴǲ ǵǶǴǼǫǷǷǫ 

ǴǧǷǱǹǬǮǨǦȄǿǮǫ ǴǶǩǦǳǮǭǦǼǮǮ [13, 14, 15 , 16]. ǘǦǰǴǫ ǷǮǷǸǫǲǳȁǯ ǵǴǪǻǴǪ ǰ 

ǰǦǵǮǸǦǱȂǳǴǲǹ ǶǫǲǴǳǸǹ ǒǐǊ ǵǴǭǨǴǱǮǸ ǹǱǹǽǾǮǸȂ ǷǴǷǸǴȅǳǮǫ ǬǮǱǮǿǳǴǩǴ ǺǴǳǪǦ 

ǘǴǲǷǰǴǯ ǴǧǱǦǷǸǮ, Ǹǫǲ ǷǦǲȁǲ ǵǴǨȁǾǦȅ ǰǦǽǫǷǸǨǴ ǬǮǭǳǮ ǳǦǷǫǱǫǳǮȅ [17, 18]. 

ǔǷǴǧǫǳǳǴ ǷǱǫǪǹǫǸ Ǩ ǪǦǳǳǴǲ ǵǶǴǼǫǷǷǫ ǹǪǫǱǮǸȂ ǨǳǮǲǦǳǮǫ  ǶǫǦǱǮǭǦǼǮǮ 

ȃǳǫǶǩǴȃǺǺǫǰǸǮǨǳǴǩǴ ǵǴǪǻǴǪǦ ǰ ǰǦǵǮǸǦǱȂǳǴǲǹ ǶǫǲǴǳǸǹ ǒǐǊ ǳǦ ǴǷǳǴǨǫ ǷǫǶȂǫǭǳǴǩǴ 

ǦǳǦǱǮǭǦ ǭǦǶǹǧǫǬǳǴǩǴ ǴǵȁǸǦ [19, 20]. ǚǹǳǪǦǲǫǳǸǴǲ ǪǱȅ ǶǦǭǨǮǸǮȅ ǷǮǷǸǫǲȁ 
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ǶǫǭǹǱȂǸǦǸȁ ǮǷǷǱǫǪǴǨǦǳǮǯ ǶǴǷǷǮǯǷǰǮǻ ǹǽǫǳȁǻ ǗǲǮǶǳǴǨǦ Ǥ.ǔ.  [21], ǕǫǸǶǦǾ Ǌ. 

[22], ǐǴǱǲǴǩǴǶǴǨ ǔ.ǎ. [23], ǐǶǦǷǳǴǿǫǰǴǨ ǖ.ǣ. [24,26], ǚǦǪǫǫǨ ǆ.ǈ. [25]. 
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https :// admin.tomsk.ru/ pgs/2 ed, ǷǨǴǧǴǪǳȁǯ. 

2. ǌǮǱǮǿǳȁǫ ǵǶǴǩǶǦǲǲȁ ǩ. ǘǴǲǷǰǦ [ǣǱǫǰǸǶǴǳǳȁǯ ǶǫǷǹǶǷ]. ð ǖǫǬǮǲ ǪǴǷǸǹǵǦ 

: https :// admin.tomsk.ru/ pgs/1 e, ǷǨǴǧǴǪǳȁǯ. 
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ǭǦǰǴǳǴǪǦǸǫǱȂǷǸǨǦ ǖǚ [ǣǱǫǰǸǶǴǳǳȁǯ ǶǫǷǹǶǷ]. ð ǖǫǬǮǲ ǪǴǷǸǹǵǦ : 

https :// admin.tomsk.ru/ pgs/2 bw, ǷǨǴǧǴǪǳȁǯ.  
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ǪǴǷǸǹǵǦ : https :// admin.tomsk.ru/ pgs//, ǷǨǴǧǴǪǳȁǯ. 
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https :// kapremont .tomsk.ru/, ǷǨǴǧǴǪǳȁǯ. 
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ǉǑǆǈǆ 9 

 

ǙǊǐ 65.012.2 

ǍǱȁǩǴǷǸǫǨ ǈ.Ǥ. 

ǗǸǹǪǫǳǸ ǵǶǴǩǶǦǲǲȁ DBA 

ǝǙ ǊǕǔ çǇǮǭǳǫǷ-ǾǰǴǱǦ EMASè  

ǩ. ǓǮǬǳǮǯ ǓǴǨǩǴǶǴǪ, ǖǴǷǷǮǯǷǰǦȅ ǚǫǪǫǶǦǼǮȅ 

ǗǸǹǪǫǳǸ ǵǶǴǩǶǦǲǲȁ MBA General  

ǔǝǙ ǜǊǔ çǗǮǸǮ ǇǮǭǳǫǷ ǗǰǹǱè 

ǩ. ǒǴǷǰǨǦ, ǖǴǷǷǮǯǷǰǦȅ ǚǫǪǫǶǦǼǮȅ) 

 

ǘǋǛǓǔǑǔǉǎǥ ǎǗǕǔǑǢǍǔǈǆǓǎǥ ǘǖƸǛǒǋǖǓǔǏ ǕǎǖǆǒǎǊǆǑǢǓǔǏ ǒǔǊǋǑǎ 

ǜǈǋǘǔǈǔǉǔ ǖǆǓǌǎǖǔǈǆǓǎǥ çSIMPETè ǈ ǕǔǗǘǖǔǋǓǎǎ Ǌǎǆǉǖǆǒǒǡ ǐǆǔǖǙ 

ǎǗǎǐǆǈǡ 

 

ǆǳǳǴǸǦǼǮȅ 

ǖǦǧǴǸǦ ǵǴǷǨȅǿǫǳǦ ǴǵǮǷǦǳǮȄ ǸǫǻǳǴǱǴǩǮǮ ǵǶǮǲǫǳǫǳǮȅ ǦǨǸǴǶǷǰǴǯ ǸǶȆǻǲǫǶǳǴǯ 

ǵǮǶǦǲǮǪǦǱȂǳǴǯ ǲǴǪǫǱǮ çSIMPETè, ǵǴǭǨǴǱȅȄǿǫǯ ǳǫ ǸǴǱȂǰǴ ǵǶǮǴǶǮǸǫǭǮǶǴǨǦǸȂ 
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TECHNOLOGY OF USING THE THREE-DIMENSIONAL PYRAMIDAL MODEL OF 

COLOR RANKING "SIMPET" IN CONSTRUCTING THE KAORU ISHIKAWA DIAGRAM 

 

Abstract  

This paper is devoted to the description of the technology of using the author's 

three -dimensional pyramidal model "SIMPET", which allows not only to prioritize 

intra -company problems with color solutions, but also to decompose the key ones 

into several groups (orders) when constr ucting a diagram of Kaoru Ishikawa's cause-

and-effect relationships. The  model is unique in that, in conjunction with the use of 

the Ishikawa diagram, it allows you to develop operational, tactical and strategic 

decisions on the reverse decomposition (assembly) of the transformed problems into 

goals and objectives, which are a lso prioritized due to color solutions and 

participate in the construction of the road map. Particular attention is paid to the 

expediency of including the model in the corporate goal -setting process. The 

òSIMPETó model built by the author in the course of the study made it possible to 

identify 930 causes and find the root causes of intra -company problems. 

Keywords  

goal-setting, goal -setting technologies, analysis of intra -company problems, 

cause-and-effect relationships, strategic analysis, analysis of the  company's 

activities, identification and analysis of causes, Ishikawa diagram  
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ǹǷǱǴǨǮȅǻ ǧȁǷǸǶǴ ǮǭǲǫǳǽǮǨǴǯ ǨǳǫǾǳǫǯ ǷǶǫǪȁ, Ǧ ǸǦǰǬǫ ǴǷǸǦȆǸǷȅ ǹǷǸǴǯǽǮǨǴǯ 

ǺǴǶǲǴǯ ǨǳǹǸǶǮǰǴǶǵǴǶǦǸǮǨǳǴǩǴ ǶǦǭǨǮǸǮȅ ǧǱǦǩǴǪǦǶȅ ǦǰǸǮǨǮǭǦǼǮǮ ǨǷȆ ǧǴǱǫǫ ǳǴǨȁǻ 
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ǩǶǦǲǴǸǳǴǯ ǸǫǻǳǴǱǴǩǮǫǯ ǨȁǶǦǧǴǸǰǮ ǷǸǶǦǸǫǩǮǽǫǷǰǴǩǴ ǶǦǭǨǮǸǮȅ ǺǮǶǲȁ, ǳǦ ǴǷǳǴǨǫ 
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ǕǶǫǪǨǦǶǮǸǫǱȂǳȁǲ ȃǸǦǵǴǲ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȅ ǸǫǻǳǴǱǴǩǮǯ ǼǫǱǫǵǴǱǦǩǦǳǮȅ 

ǵǶǮ ǵǶǴǨǫǪǫǳǮǮ ǦǳǦǱǮǭǦ Ǯ ǮǷǷǱǫǪǴǨǦǳǮȅ ȃǺǺǫǰǸǮǨǳǴǷǸǮ ǪǫǯǷǸǨǹȄǿǫǯ Ǩ 

ǴǶǩǦǳǮǭǦǼǮǮ ǷǮǷǸǫǲȁ ǼǫǱǫǵǴǱǦǩǦǳǮȅ ȅǨǱȅǫǸǷȅ çǦǳǦǱǮǭ ǨǳǹǸǶǮǺǮǶǲǫǳǳȁǻ 

ǵǶǴǧǱǫǲè. ǎǲǫǳǳǴ ǳǦ ȃǸǦǵǫ çǦǳǦǱǮǭǦ ǨǳǹǸǶǮǺǮǶǲǫǳǳȁǻ ǵǶǴǧǱǫǲè ǨȁǪǫǱȅǫǸǷȅ 

ǰǱȄǽǫǨǦȅ ǵǶǴǧǱǫǲǦ Ǯ Ƿ ǵǶǮǲǫǳǫǳǮǫǲ ǪǮǦǩǶǦǲǲȁ ǐǦǴǶǹ ǎǷǮǰǦǨǦ (çǖȁǧǮǯ 

ǷǰǫǱǫǸè) [1] ǹǷǸǦǳǦǨǱǮǨǦȄǸǷȅ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǫ ǷǨȅǭǮ, ǰǴǸǴǶȁǫ ǷǵǴǷǴǧǳȁ 

ǨǮǭǹǦǱȂǳǴ ǴǸǴǧǶǦǭǮǸȂ ǭǦǨǮǷǮǲǴǷǸȂ ǲǫǬǪǹ ǵǫǶǨǴǵǶǮǽǮǳǦǲǮ Ǯ ǷǱǫǪǷǸǨǮȅǲǮ 

ǨǳǹǸǶǮǺǮǶǲǫǳǳȁǻ ǵǶǴǧǱǫǲ. 

ǐǱȄǽǫǨǦȅ ǮǪǫȅ ǵǴǷǸǶǴǫǳǮȅ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ 

ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǨȁȅǨǱǫǳǮǮ ǵǫǶǨǴǵǶǮǽǮǳ ǨǴǭǳǮǰǦȄǿǮǻ ǵǶǴǧǱǫǲ, ǸǦǰ ǰǦǰ ǩǱǦǨǳǦȅ 

ǼǫǱȂ ȃǸǴǩǴ ǵǶǴǼǫǷǷǦ ð ǳǫ ǸǴǱȂǰǴ ǮǷǰǱȄǽǮǸǫǱȂǳǴǫ ǶǫǾǫǳǮǫ ǨǴǭǳǮǰǾǮǻ ǵǶǴǧǱǫǲ, 

ǳǴ Ǯ ǹǷǸǶǦǳǫǳǮǫ ǨȁȅǨǱǫǳǳȁǻ Ǩ ǻǴǪǫ ǦǳǦǱǮǭǦ ǵǫǶǨǴǵǶǮǽǮǳ ǨǴǭǳǮǰǳǴǨǫǳǮȅ ȃǸǮǻ 

ǵǶǴǧǱǫǲ ǪǱȅ ǵǶǫǪǴǸǨǶǦǿǫǳǮȅ Ǯǻ ǵǴǨǸǴǶǫǳǮȅ Ǩ ǧǹǪǹǿǫǲ.  

ǎǭǨǫǷǸǳǴ, ǽǸǴ ǪǮǦǩǶǦǲǲǦ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ ǧȁǱǦ ǵǶǫǪǱǴǬǫǳǦ 

ǵǶǴǺǫǷǷǴǶǴǲ ǘǴǰǮǯǷǰǴǩǴ ǙǳǮǨǫǶǷǮǸǫǸǦ, ǪǴǰǸǴǶǴǲ ǐǦǴǶǹ ǎǷǮǰǦǨǦ Ƿ ǼǫǱȂȄ 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

118 

ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȅ Ǯ ǵǴǨȁǾǫǳǮȅ ǹǶǴǨǳȅ ǰǦǽǫǷǸǨǦ ȅǵǴǳǷǰǴǯ ǵǶǴǲȁǾǱǫǳǳǴǷǸǮ. 

ǗǹǸȂ ǷǴǭǪǦǳǮȅ ǸǦǰǴǩǴ ǹǳǮǨǫǶǷǦǱȂǳǴǩǴ çǮǳǷǸǶǹǲǫǳǸǦ ǪǫǰǴǲǵǴǭǮǼǮǮ ǵǶǮǽǮǳ 

ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǳǫǹǪǦǽè, ǷǴǷǸǴǮǸ Ǩ ǸǴǲ, ǽǸǴǧȁ ǲǴǬǳǴ ǧȁǱǴ ǳǦ ǷǮǷǸǫǲǦǸǮǽǫǷǰǴǯ 

ǴǷǳǴǨǫ ǪǴǧǮǨǦǸȂǷȅ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȅ ǰǦǽǫǷǸǨǦ ǵǶǴǼǫǷǷǴǨ, ǧǱǦǩǴǪǦǶȅ ǽǫǲǹ 

ȃǺǺǫǰǸ ǴǸ ǶǫǦǱǮǭǴǨǦǳǳȁǻ ǹǱǹǽǾǫǳǮǯ ǷǲǫǿǦǱ ǵǱǦǳǰǹ ǰǦǽǫǷǸǨǦ ǳǦ ǪǶǹǩǴǯ, ǧǴǱǫǫ 

ǨȁǷǴǰǮǯ ǹǶǴǨǫǳȂ (ǖǮǷ. 1).  

ǈ ǴǧǱǦǷǸǮ ǲǫǳǫǪǬǲǫǳǸǦ, Ǩ ǽǦǷǸǳǴǷǸǮ, Ǩ ǲǫǳǫǪǬǲǫǳǸǫ ǰǦǽǫǷǸǨǦ ǷǹǿǫǷǸǨǹǫǸ 

ǳǫǷǰǴǱȂǰǴ ǴǵǶǫǪǫǱǫǳǮǯ Ǯ ǨǦǶǮǦǼǮǯ ǳǦǭǨǦǳǮǯ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-

ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ (ǖǮǷ. 2-3). 

 

 
ǖǮǷ. 1. ǗǴǭǪǦǸǫǱȂ ǹǳǮǨǫǶǷǦǱȂǳǴǩǴ ǮǳǷǸǶǹǲǫǳǸǦ ǨȁȅǨǱǫǳǮȅ ǵǫǶǨǴǵǶǮǽǮǳ 

ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǵǶǴǧǱǫǲ, ǪǴǰǸǴǶ ǐǦǴǶǹ ǎǷǮǰǦǨǦ (ǻǵǹǵǪǷǧǻǯȆ ǑǧǵǷǺ ǏǸǯǱǧǩǧ 

ǮǧǯǳǸǹǩǵǩǧǴǧ Ǹ ǏǴǹǬǷǴǬǹ-ǷǬǸǺǷǸǧ http :// www.wikiwand .com) 

 

ǜǫǱȅǲǮ ǵǶǮǲǫǳǫǳǮȅ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ, ǰǦǰ ǴǪǳǴǩǴ 

Ǯǭ ǰǱȄǽǫǨȁǻ ǮǳǷǸǶǹǲǫǳǸǴǨ ǼǫǱǫǵǴǱǦǩǦǳǮȅ Ǩ ǵǶǴǼǫǷǷǳǴǲ ǹǵǶǦǨǱǫǳǮǮ ǲǴǩǹǸ ǧȁǸȂ 

ǷǱǫǪǹȄǿǮǫ (ǖǮǷ. 4): 

- ǗǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮǫ ǨǷǫǻ ǧǫǭ ǮǷǰǱȄǽǫǳǮȅ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳȁǻ ǵǶǴǼǫǷǷǴǨ; 

- ǕǴǮǷǰ, ǨȁȅǨǱǫǳǮǫ Ǯ ǱǮǰǨǮǪǦǼǮȅ ǵǫǶǨǴǵǶǮǽǮǳ ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǵǶǴǧǱǫǲ; 

- ǈȁǶǦǧǴǸǰǦ ǶǫǾǫǳǮǯ ǵǴ ǶǦǭǶǦǧǴǸǰǫ ǲǫǶǴǵǶǮȅǸǮǯ (ǵǱǦǳǦ ǪǫǯǷǸǨǮǯ, 

çǪǴǶǴǬǳǴǯ ǰǦǶǸȁè) Ǩ ǼǫǱȅǻ ǵǶǫǪǴǸǨǶǦǿǫǳǮȅ ǵǴǨǸǴǶǳǴǩǴ ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǵǶǴǧǱǫǲ 

Ǩ ǧǹǪǹǿǫǲ; 

- ǖǦǭǶǦǧǴǸǰǦ Ǯ ǨȁǷǸǶǦǮǨǦǳǮǫ ǺǹǳǰǼǮǴǳǦǱȂǳǴǯ Ǯ ǴǵǸǮǲǦǱȂǳǴǯ ǷǮǷǸǫǲȁ 

http://www.wikiwand.com/


ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

119 

ǨǮǭǹǦǱǮǭǦǼǮǮ, ǴǼǫǳǰǮ, ǷǸǶǹǰǸǹǶǮǶǴǨǦǳǮȅ, ǲǦǶǾǶǹǸǮǭǦǼǮǮ, ǵǶǮǴǶǮǸǫǭǦǼǮǮ Ǯ 

ǰǴǳǸǶǴǱȅ ǰǱȄǽǫǨȁǻ ǵǶǴǼǫǷǷǴǨ. 

 
ǖǮǷ. 2. ǈǦǶǮǦǼǮǮ ǴǵǶǫǪǫǱǫǳǮǯ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ 

 

 
ǖǮǷ. 3. ǈǦǶǮǦǼǮǮ ǳǦǭǨǦǳǮǯ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ, 

ǮǭǨǫǷǸǳȁǻ Ǩ ǴǧǱǦǷǸǮ ǷǸǶǦǸǫǩǮǽǫǷǰǴǩǴ ǲǫǳǫǪǬǲǫǳǸǦ Ǯ ǲǫǳǫǪǬǲǫǳǸǫ ǰǦǽǫǷǸǨǦ 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

120 

 
ǖǮǷ. 4. ǔǷǳǴǨǳȁǫ ǼǫǱǮ ǵǶǮǲǫǳǫǳǮȅ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ 

ǷǨȅǭǫǯ 

 

ǓǫǲǦǱǴǨǦǬǳȁǯ ǮǳǸǫǶǫǷ ǹ ǮǷǷǱǫǪǴǨǦǸǫǱǫǯ ǨȁǭȁǨǦȄǸ ǨǴǭǲǴǬǳǴǷǸǮ 

ǵǶǮǲǫǳǫǳǮȅ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ Ǩ ǶǦǭǱǮǽǳȁǻ ǴǧǱǦǷǸȅǻ, 

ǰǴǸǴǶȁǻ, ǳǦ ǷǦǲǴǲ ǪǫǱǫ, ǴǩǶǴǲǳǴǫ ǲǳǴǬǫǷǸǨǴ, ǳǦǵǶǮǲǫǶ (ǖǮǷ. 5): 

- ǕǶǴǲȁǾǱǫǳǳǴǷǸȂ/ǵǶǴǮǭǨǴǪǷǸǨǴ - ǵǶǮ ǵǶǴǨǫǪǫǳǮǮ ǦǳǦǱǮǭǦ ǨǷǫǻ ǷǸǦǪǮǯ 

ǵǶǴǮǭǨǴǪǷǸǨǫǳǳǴǩǴ ǵǶǴǼǫǷǷǦ, ǵǶǴǮǭǨǴǪǷǸǨǫǳǳǴǩǴ ǼǮǰǱǦ, ǨȁȅǨǱǫǳǮǫ ǧǶǦǰǦ; 

- ǑǴǩǮǷǸǮǰǦ ǨǷǫǻ ǨǮǪǴǨ ð ǲǦǶǾǶǹǸǮǭǦǼǮȅ, ǴǵǸǮǲǮǭǦǼǮȅ ǼǫǵǴǽǰǮ ǵǴǷǸǦǨǴǰ, 

ǵǴǮǷǰ ǴǸǰǱǴǳǫǳǮǯ, ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮǫ ǸǫǻǳǴǱǴǩǮǮ ǶǦǧǴǸȁ ǷǰǱǦǪǦ; 

- ǐǦǪǶǴǨȁǯ ǲǫǳǫǪǬǲǫǳǸ ð ǵǴǮǷǰ, ǨȁȅǨǱǫǳǮǫ Ǯ ǵǶǮǴǶǮǸǫǭǦǼǮȅ ǨǳǹǸǶǫǳǳǮǻ 

ǲǴǸǮǨǴǨ ǪǱȅ ǵǴǷǱǫǪǹȄǿǫǯ ǶǦǭǶǦǧǴǸǰǮ ǲǫǶǴǵǶǮȅǸǮǯ ǵǴ ǵǴǨȁǾǫǳǮȄ ǲǴǸǮǨǦǼǮǮ; 

- ǈǳǹǸǶǮǺǮǶǲǫǳǳǦȅ ǲǫǪǮǦǼǮȅ ð ǵǴǮǷǰ, ǨȁȅǨǱǫǳǮǫ, ǦǳǦǱǮǭ Ǯ ǱǮǰǨǮǪǦǼǮȅ 

ǮǷǸǮǳǳȁǻ ǵǶǮǽǮǳ ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǨǳǹǸǶǮǴǶǩǦǳǮǭǦǼǮǴǳǳȁǻ ǰǴǳǺǱǮǰǸǴǨ; 

- ǒǫǳǫǪǬǲǫǳǸ ð ǦǳǦǱǮǭ Ǯ ǰǴǶǶǫǰǸǮǶǴǨǰǦ ǨǷǫǻ ǺǹǳǰǼǮǯ ǲǫǳǫǪǬǲǫǳǸǦ; 

- ǐǴǲǲǹǳǮǰǦǼǮǮ ð ǵǴǮǷǰ, ǦǳǦǱǮǭ Ǯ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮǫ ǨǳǹǸǶǫǳǳǮǻ Ǯ 

ǨǳǫǾǳǮǻ ǰǦǳǦǱǴǨ ǰǴǲǲǹǳǮǰǦǼǮǮ, Ǯǻ ǴǵǸǮǲǮǭǦǼǮȅ; 

- ǘǦǯǲ-ǲǫǳǫǪǬǲǫǳǸ ð ǵǴǮǷǰ, ǨȁȅǨǱǫǳǮǫ Ǯ ǹǷǸǶǦǳǫǳǮǫ ǵǴǩǱǴǸǮǸǫǱǫǯ 

ǨǶǫǲǫǳǮ, ǹǵǶǦǨǱǫǳǮǫ ǪǫǱǫǩǮǶǴǨǦǳǮǫǲ, ǼǫǱǫǵǴǱǦǩǦǳǮǫǲ; 

- ǔǧǶǦǭǴǨǦǸǫǱȂǳǦȅ ǷǺǫǶǦ ð ǵǴǮǷǰ, ǨȁȅǨǱǫǳǮǫ ǵǶǮǽǮǳ ǳǫǪǴǷǸǦǸǴǽǳǴ ǵǴǱǳǴǩǴ 

ǨǴǷǵǶǮȅǸǮȅ ǪǮǷǼǮǵǱǮǳ ǹǽǦǿǮǲǮǷȅ; 

- ǊǨǮǬǫǳǮǫ çǰǶǹǬǰǴǨ ǰǦǽǫǷǸǨǦè, çǰǦǯǪǭǫǳ-ǪǨǮǬǫǳǮǫè - ǨȁȅǨǱǫǳǮǫ Ǯ 

ǹǷǸǶǦǳǫǳǮǫ ǵǶǮǽǮǳ ǷǴǵǶǴǸǮǨǱǫǳǮȅ ǨǳǹǸǶǮǰǴǶǵǴǶǦǸǮǨǳȁǲ ǮǭǲǫǳǫǳǮȅǲ; 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

121 

- ǇǫǶǫǬǱǮǨǴǫ ǵǶǴǮǭǨǴǪǷǸǨǴ ð ǶǦǭǶǦǧǴǸǰǦ ǵǶǴǧǱǫǲǳȁǻ ǭǴǳ Ǯ ǵǴǮǷǰ 

ǨǴǭǲǴǬǳǴǷǸǮ ǨǷǸǶǦǮǨǦǳǮȅ ǮǳǷǸǶǹǲǫǳǸǴǨ çLean productionè Ǩ ǵǶǴǼǫǷǷǳǴǫ 

ǹǵǶǦǨǱǫǳǮǫ, ǵǴǮǷǰ ǵǴǸǫǶȂ, ǨȁȅǨǱǫǳǮǫ Ǯ ǹǷǸǶǦǳǫǳǮǫ ǱǮǾǳǮǻ ǴǵǫǶǦǼǮǯ;  

- ǔǻǶǦǳǦ ǸǶǹǪǦ Ǯ ǧǫǭǴǵǦǷǳǴǷǸȂ ð ǵǴǮǷǰ Ǯ ǨȁȅǨǱǫǳǮǫ ǵǫǶǨǴǵǶǮǽǮǳ ǶǴǷǸǦ 

ǹǶǴǨǳȅ ǵǶǴǲȁǾǱǫǳǳǴǩǴ ǸǶǦǨǲǦǸǮǭǲǦ, ǵǶǮǽǮǳ ǳǫǷǦǳǰǼǮǴǳǮǶǴǨǦǳǳǴǩǴ 

ǵǶǴǳǮǰǳǴǨǫǳǮȅ ǳǦ ǵǶǴǮǭǨǴǪǷǸǨǫǳǳǹȄ ǸǫǶǶǮǸǴǶǮȄ; 

 

 
ǖǮǷ. 5. ǕǶǮǲǫǶȁ ǴǧǱǦǷǸǫǯ ǵǶǮǲǫǳǫǳǮȅ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ 

ǷǨȅǭǫǯ Ǩ ǶǦǭǱǮǽǳȁǻ ǷǺǫǶǦǻ ǪǫȅǸǫǱȂǳǴǷǸǮ ǰǴǲǵǦǳǮǯ    

 

- ǜǫǳǴǴǧǶǦǭǴǨǦǳǮǫ ð ǵǴǮǷǰ Ǯ ǨȁȅǨǱǫǳǮǫ ǨǷǫǨǴǭǲǴǬǳǴǩǴ ǽǮǷǱǦ ǷǸǦǸǫǯ ǭǦǸǶǦǸ, 

ǨǱǮȅȄǿǮǻ ǳǦ ǺǴǶǲǮǶǴǨǦǳǮǫ ǷǫǧǫǷǸǴǮǲǴǷǸǮ; 

-  ǘǴǨǦǶǴǴǧǴǶǦǽǮǨǦǫǲǴǷǸȂ Ǯ ǵǶǮǧȁǱȂ ð ǵǴǮǷǰ, ǦǳǦǱǮǭ Ǯ ǹǷǸǶǦǳǫǳǮǫ ǵǶǮǽǮǳ 

Ǯǻ ǷǳǮǬǫǳǮȅ Ǯ ǵǴǨȁǾǫǳǮȅ; 

- ǐǴǳǰǹǶǫǳǸǴǷǵǴǷǴǧǳǴǷǸȂ ð ǵǴǮǷǰ, ǨȁȅǨǱǫǳǮǫ Ǯ ǦǳǦǱǮǭ ǵǶǮǽǮǳ Ǯ ǵǹǸǫǯ 

çǱǹǽǾǫǩǴ ǴǵȁǸǦè ǹ ǰǴǳǰǹǶǫǳǸǴǨ. 

ǕǶǮ ȃǸǴǲ ǷǸǴǮǸ ǴǸǲǫǸǮǸȂ ǸǦǰǴǯ ǺǦǰǸǴǶ, ǰǦǰ ǪǨǹǳǦǵǶǦǨǱǫǳǳǴǷǸȂ ǵǶǴǼǫǷǷǦ 

ǦǳǦǱǮǭǦ ǵǶǮǽǮǳ ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǨǳǹǸǶǮǺǮǶǲǫǳǳȁǻ ǳǫǹǪǦǽ (ǖǮǷ. 6). 

ǣǸǴ ǴǭǳǦǽǦǫǸ, ǽǸǴ Ǩ ǵǶǴǼǫǷǷǫ ǵǴǮǷǰǦ ǵǶǮǽǮǳ ǨǴǭǳǮǰǳǴǨǫǳǮȅ 

ǨǳǹǸǶǮǴǶǩǦǳǮǭǦǼǮǴǳǳȁǻ ǵǶǴǧǱǫǲ ǳǫǴǧǻǴǪǮǲǴ ǹǽǮǸȁǨǦǸȂ, ǽǸǴ ǪǱȅ ǶǦǭǳȁǻ 

ǷǹǧȀǫǰǸǴǨ ǮǷǷǱǫǪǴǨǦǳǮȅ Ǯ ǦǳǦǱǮǭǦ ǲǴǩǹǸ ǧȁǸȂ ǦǧǷǴǱȄǸǳǴ ǶǦǭǳȁǫ Ǯ ǪǦǬǫ 

ǵǶǴǸǮǨǴǵǴǱǴǬǳȁǫ ǼǫǱǮ, ǰǴǸǴǶȁǫ ǵǶǴǸǮǨǴǶǫǽǦǸ ǪǶǹǩ ǪǶǹǩǹ Ǯ ǵǶǴǨǴǼǮǶǹȄǸ 

ǴǧǶǦǭǴǨǦǳǮǫ ǰǱȄǽǫǨǴǯ ǵǶǴǧǱǫǲȁ ǰǴǲǵǦǳǮǮ. 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

122 

 
ǖǮǷ. 6. ǗǻǫǲǦ ǪǨǹǳǦǵǶǦǨǱǫǳǳǴǷǸǮ ǵǶǴǼǫǷǷǦ ǦǳǦǱǮǭǦ ǵǶǮǽǮǳ ǨǴǭǳǮǰǳǴǨǫǳǮȅ 

ǨǳǹǸǶǮǺǮǶǲǫǳǳȁǻ ǳǫǹǪǦǽ  

 

ǓǦǵǶǮǲǫǶ, ǫǷǱǮ ǮǷǷǱǫǪǴǨǦǸȂ ǰǱȄǽǫǨǹȄ ǵǶǴǧǱǫǲǹ çǓǦǱǮǽǮǫ ǵǴǷǸǴȅǳǳǴǩǴ 

ǰǴǳǺǱǮǰǸǦ Ǩ ǵǶǴǫǰǸǳǴǯ ǰǴǲǦǳǪǫè ǵǴ ǺǦǰǸǴǶǹ çǒǫǪǮǦǼǮȅè ǲǴǬǳǴ ǨȁȅǨǮǸȂ 

ǷǸǴǱǰǳǴǨǫǳǮǫ ǮǳǸǫǶǫǷǴǨ ǪǨǹǻ ǱǮǪǫǶǴǨ. ǔǪǮǳ Ǯǭ ǳǮǻ çǬǫǱǦǫǸ ǨǴǭǩǱǦǨǱȅǸȂ ǶǦǧǴǸǹ 

ǳǦǪ ǵǶǴǫǰǸǴǲè, ǳǴ ǫǩǴ ǳǫ ǳǦǭǳǦǽǮǱǮ ǶǹǰǴǨǴǪǮǸǫǱǫǲ, ǪǶǹǩǴǯ Ǯǭ ǳǮǻ, ǳǦǴǧǴǶǴǸ, 

çǳǫ ǬǫǱǦǫǸ ǭǦǳǮǲǦǸȂ ǩǱǦǨǫǳǷǸǨǹȄǿǫǫ ǲǫǷǸǴ Ǩ ǰǴǲǦǳǪǫè, ǳǴ ǫǩǴ ǳǦǭǳǦǽǮǱǮ 

ǺǴǶǲǦǱȂǳȁǲ ǶǹǰǴǨǴǪǮǸǫǱǫǲ ǵǶǴǫǰǸǦ. ǔǷǹǿǫǷǸǨǱȅȅ ǵǴǪǴǧǳȁǫ çǦǳǦǱǮǸǮǽǫǷǰǮǫ 

ǷǫǷǷǮǮè ǲǴǬǳǴ ǴǵǫǶǦǸǮǨǳǴ ǴǧǳǦǶǹǬǮǸȂ ǮǷǸǮǳǳȁǫ ǵǫǶǨǴǵǶǮǽǮǳȁ ǨǴǭǳǮǰǳǴǨǫǳǮȅ 

ǵǶǴǧǱǫǲ Ǯ, ǶǦǭǴǧǶǦǨǾǮǷȂ Ǩ ǳǮǻ, ǭǦǽǦǷǸǹȄ ǪǴǷǸǦǸǴǽǳǴ ǺǴǶǲǦǱȂǳǴ ǨǳǫǷǸǮ 

ǮǭǲǫǳǫǳǮȅ ǨǴ ǨǳǹǸǶǫǳǳǫǫ ǵǶǴǼǫǷǷǳǴǫ ǹǵǶǦǨǱǫǳǮǫ.  

ǆǳǦǱǮǭǮǶǹȅ ǰǱȄǽǫǨǹȄ ǵǶǴǧǱǫǲǹ çǓǦǶǹǾǫǳǮǫ ǸǶǫǧǴǨǦǳǮǯ ǴǻǶǦǳȁ ǸǶǹǪǦè, 

ǲǴǬǳǴ ǨȁȅǨǮǸȂ ǪǨǫ ǵǶǮǽǮǳȁ ǹ ǶǦǭǳȁǻ ǷǹǧȀǫǰǸǴǨ. ǕǶǮ ǴǵǶǴǷǫ ǵǴǷǸǶǦǪǦǨǾǫǩǴ 

ǧȁǱǦ ǨȁȅǨǱǫǳǦ ǵǫǶǨǴǵǶǮǽǮǳǦ çǝǶǫǭǲǫǶǳǦȅ ǹǨǫǶǫǳǳǴǷǸȂ Ǩ ǧǫǭǴǵǦǷǳǴǷǸǮè, Ǧ ǵǶǮ 

ǵǶǴǨǫǶǰǫ ǪǫȅǸǫǱȂǳǴǷǸǮ ǮǳǷǵǫǰǸǴǶǦ ǵǴ ǴǻǶǦǳǫ ǸǶǹǪǦ ǧȁǱǦ ǨȁȅǨǱǫǳǦ ǵǶǮǽǮǳǦ 

çǗǳǮǬǫǳǮǫ ǹǶǴǨǳȅ ǰǴǳǸǶǴǱȅè. 

ǕǶǮǲǫǶ çǶǦǭǧǴǶǦ ǵǴǱȆǸǴǨè Ƿ ǼǫǱȂȄ ǨȁȅǨǱǫǳǮȅ ǵǫǶǨǴǵǶǮǽǮǳ ǨǴǭǳǮǰǳǴǨǫǳǮȅ 

ǵǶǴǧǱǫǲȁ ǵǴ ǰǱȄǽǫǨǴǲǹ ǺǦǰǸǴǶǹ çǔǻǶǦǳǦ ǸǶǹǪǦè ǵǶǮǨǫǪȆǳ ǳǦ Ƿǻǫǲǫ (ǖǮǷ. 7). 

ǔǵǶǴǷ ǵǴǷǸǶǦǪǦǨǾǫǩǴ, ǵǶǴǨǫǪȆǳǳȁǯ Ƿ ǼǫǱȂȄ ǨȁȅǨǱǫǳǮȅ ǵǫǶǨǴǵǶǮǽǮǳ ǶǴǷǸǦ 

ǸǶǦǨǲǦǸǮǭǲǦ, ǵǴǰǦǭǦǱ, ǽǸǴ ǷǴǸǶǹǪǳǮǰ ǪǴǵǹǷǰǦǫǸ ǵǴǱǹǽǫǳǮǫ ǸǶǦǨǲȁ, ǳǴ: 

- çǓǫ ǭǪǫǷȂè - ǳǫ Ǩ ȃǸǴǲ ǲǫǷǸǫ; 

- çǓǫ ǷǫǯǽǦǷè - ǳǫ Ǩ ȃǸǴ ǨǶǫǲȅ; 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

123 

- çǘǴǽǳǴ ǳǫ Ƿ ǪǦǳǳȁǲ ǷǴǸǶǹǪǳǮǰǴǲè - çǸǴǽǳǴ ǳǫ ǷǴ ǲǳǴǯè. 

ǊǦǳǳȁǫ ǵǶǮǽǮǳȁ ǷǵǶǴǨǴǼǮǶǴǨǦǱǮ ǨǴǭǳǮǰǳǴǨǫǳǮǫ ǷǱǫǪǹȄǿǮǻ ǳǫǩǦǸǮǨǳȁǻ 

ǺǦǰǸǴǶǴǨ: 

- çǝǶǫǭǲǫǶǳǦȅ ǹǨǫǶǫǳǳǴǷǸȂè - ǹǨǫǶǫǳǳǴǷǸȂ Ǩ ǧǫǭǴǵǦǷǳǴǷǸǮ ǨǴǭǶǦǷǸǦǫǸ; 

- çǗǳǮǬǫǳǮǫ ǧǪǮǸǫǱȂǳǴǷǸǮè - ǽǶǫǭǲǫǶǳǦȅ ǹǨǫǶǫǳǳǴǷǸȂ çǹǷȁǵǱȅǫǸè 

ǧǪǮǸǫǱȂǳǴǷǸȂ; 

- çǖǴǷǸ ǹǶǴǨǳȅ ǹȅǭǨǮǲǴǷǸǮ ǰ ǸǶǦǨǲǫè - ǷǳǮǬǫǳǮǫ ǧǪǮǸǫǱȂǳǴǷǸǮ ǵǴǨȁǾǦǫǸ 

ǾǦǳǷȁ ǵǴǱǹǽǫǳǮȅ ǸǶǦǨǲȁ. 

- çǗǳǮǬǫǳǮǫ ǰǴǳǸǶǴǱȅ ǷǴ ǷǸǴǶǴǳȁ ǴǸǨǫǸǷǸǨǫǳǳǴǩǴ ǭǦ ǷǴǧǱȄǪǫǳǮǫ ǳǴǶǲ 

çǴǻǶǦǳȁ ǸǶǹǪǦ Ǯ ǸǫǻǳǮǰǮ ǧǫǭǴǵǦǷǳǴǷǸǮè - ǵǶǮǨǴǪǮǸ ǰ ǳǫǲǮǳǹǫǲȁǲ ǴǸǰǱǴǳǫǳǮȅǲ Ǩ 

ǵǶǴǼǫǷǷǳǴǲ ǹǵǶǦǨǱǫǳǮǮ. 

 

 
ǖǮǷ. 7. ǕǶǮǲǫǶ çǶǦǭǧǴǶǦ ǵǴǱȆǸǴǨè Ƿ ǼǫǱȂȄ ǨȁȅǨǱǫǳǮȅ ǵǫǶǨǴǵǶǮǽǮǳ 

ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǵǶǴǧǱǫǲȁ ǵǴ ǰǱȄǽǫǨǴǲǹ ǺǦǰǸǴǶǹ çǔǻǶǦǳǦ ǸǶǹǪǦè 

 

ǐǶǴǲǫ ǸǴǩǴ, ǷǸǴǮǸ ǭǦǲǫǸǮǸȂ, ǽǸǴ ǪǮǦǩǶǦǲǲǦ ǨȁȅǨǱǫǳǮȅ ǵǶǮǽǮǳǳǴ-

ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ ȅǨǱȅǫǸǷȅ ǮǳǷǸǶǹǲǫǳǸǴǲ Ǩ ǪǫȅǸǫǱȂǳǴǷǸǮ çǰǶǹǬǰǴǨ ǰǦǽǫǷǸǨǦè 

ǵǶǮ ǶǫǦǱǮǭǦǼǮǮ ǷǮǷǸǫǲȁ ǳǫǵǶǫǶȁǨǳǴǩǴ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȅ çǐǦǯǪǭǫǳè, ǩǪǫ ǪǱȅ 

ǨȁǶǦǧǴǸǰǮ ǲǫǶǴǵǶǮȅǸǮǯ ǵǴ ǹǱǹǽǾǫǳǮȅǲ ǳǫǴǧǻǴǪǮǲǴ ǵǶǴǨǫǷǸǮ ǵǴǱǳǴǼǫǳǳȁǯ 

ǷǸǶǹǰǸǹǶǮǶǴǨǦǳǳȁǯ ǦǳǦǱǮǭ ǮǲǫȄǿǮǻǷȅ ǴǶǩǦǳǮǭǦǼǮǴǳǳȁǻ ǵǶǴǧǱǫǲ Ǯ 

ǨǮǭǹǦǱǮǭǮǶǴǨǦǸȂ ǰǦǬǪǹȄ Ǯǭ ǳǮǻ, ǵǶǮǴǶǮǸǫǭǮǶǹȅ ǵǴǶȅǪǴǰ Ǯǻ ǹǷǸǶǦǳǫǳǮȅ. ǘǦǰǮǲ 

ǴǧǶǦǭǴǲ, ǷǹǿǫǷǸǨǹǫǸ ǵǱǴǸǳǦȅ ǨǭǦǮǲǴǷǨȅǭȂ ǪǮǦǩǶǦǲǲȁ ǎǷǮǰǦǨǦ, ǰǦǰ ǮǳǷǸǶǹǲǫǳǸǦ 

ǰǴǶǵǴǶǦǸǮǨǳǴǩǴ ǼǫǱǫǵǴǱǦǩǦǳǮȅ Ƿ ǪǫȅǸǫǱȂǳǴǷǸȂȄ çǐǦǯǪǭǫǳè, ǰǦǰ ǮǳǷǸǶǹǲǫǳǸǦ 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

124 

ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȅ ǵǶǴǼǫǷǷǴǨ Ǯ ǰǴǶǵǴǶǦǸǮǨǳǴǩǴ ǵǶǴǪǹǰǸǦ (ǖǮǷ. 8-9). 

ǕǶǮ ȃǸǴǲ ǸǦǰǬǫ ǶǦǷǷǲǦǸǶǮǨǦǫǸǷȅ ǨǦǶǮǦǸǮǨǳǴǷǸȂ Ƿǻǫǲȁ ǨǭǦǮǲǴǷǨȅǭǮ ǮǷǻǴǪȅ 

Ǯǭ ǭǦǪǦǳǳȁǻ ǹǷǱǴǨǮǯ ǷǦǲǴǩǴ ǵǶǴǼǫǷǷǦ ǼǫǱǫǵǴǱǦǩǦǳǮȅ: 

1. ǋǷǱǮ ǼǫǱȂ ǮǭǨǫǷǸǳǦ Ǯ ǴǵǶǫǪǫǱǫǳǦ (ǖǮǷ. 8); 

2. ǋǷǱǮ ǼǫǱȂ ǳǫ ǮǭǨǫǷǸǳǦ Ǯ ǳǫ ǴǵǶǫǪǫǱǫǳǦ (ǖǮǷ. 9). 

ǋǷǱǮ ǼǫǱȂ ǮǭǨǫǷǸǳǦ Ǯ ǴǵǶǫǪǫǱǫǳǦ, ǸǴ ǪǫȅǸǫǱȂǳǴǷǸȂ ǵǴ ǹǱǹǽǾǫǳǮȅǲ Ǯ 

ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȄ ǴǧȀǫǰǸǦ ǹǱǹǽǾǫǳǮǯ ǳǦǽǮǳǦǫǸǷȅ Ƿ çǰǦǯǪǭǫǳ-ǪǨǮǬǫǳǮȅè 

ǩǶǹǵǵǴǯ ǰǴǳǸǶǴǱȅ ǰǦǽǫǷǸǨǦ (çǰǶǹǬǰǮ ǰǦǽǫǷǸǨǦè), ǹǽǦǷǸǳǮǰǮ ǰǴǸǴǶǴǯ ǽȆǸǰǴ ǭǳǦȄǸ, 

ǽǸǴ ǹǱǹǽǾǦǸȂ (N1). ǓǦ ǨǸǴǶǴǲ ȃǸǦǵǫ (N2) ǹǽǦǷǸǳǮǰǦǲǮ çǰǶǹǬǰǴǨ ǰǦǽǫǷǸǨǦè 

ǵǶǴǮǭǨǴǪǮǸǷȅ ǦǳǦǱǮǭ ǴǧȀǫǰǸǦ ǹǱǹǽǾǫǳǮǯ (ǴǵǶǫǪǫǱȅǫǸǷȅ ǷǴǷǸǴȅǳǮǫ çǰǦǰ ǫǷǸȂ 

ǷǫǯǽǦǷè, ǵǶǴǨǴǪǮǸǷȅ ǪǮǦǩǳǴǷǸǮǰǦ ǫǩǴ ǷǴǷǸǴȅǳǮȅ). 

 

 
ǖǮǷ. 8. ǗǻǫǲǦ ǨǭǦǮǲǴǷǨȅǭǮ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ Ƿ 

çǐǦǯǪǭǫǳè: ǫǷǱǮ ǼǫǱȂ ǮǭǨǫǷǸǳǦ Ǯ ǴǵǶǫǪǫǱǫǳǦ 

 

ǈ ǪǦǳǳǴǲ ǷǱǹǽǦǫ ǪǮǦǩǶǦǲǲǦ ǎǷǮǰǦǨȁ ȅǨǱȅǫǸǷȅ ǮǳǷǸǶǹǲǫǳǸǴǲ ǼǫǱǫǵǴǱǦǩǦǳǮȅ 

Ǯ ǨȁǷǸǹǵǦǫǸ ǰǱȄǽǴǲ ǰ ǶǫǾǫǳǮȄ ǨǴǭǳǮǰǦȄǿǮǻ ǵǶǴǧǱǫǲ, ǵǴǭǨǴǱȅȄǿǦȅ ǭǦǶǦǳǫǫ 

ǨȁǷǸǶǴǮǸȂ Ƿǻǫǲǹ ǨǴǭǲǴǬǳȁǻ ǵǶǴǧǱǫǲ Ƿ ǵǶǮǽǮǳǦǲǮ Ǯǻ ǨǴǭǳǮǰǳǴǨǫǳǮȅ Ǯ ǵǹǸǫǯ 

ǶǫǦǱǮǭǦǼǮǮ ǲǫǶǴǵǶǮȅǸǮȅ ǵǴ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȄ ǴǧȀǫǰǸǦ ǹǱǹǽǾǫǳǮǯ Ƿ ǵǴǲǴǿȂȄ 

ǵǶǫǪǴǸǨǶǦǿǫǳǮȅ ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǨȁȅǨǱǫǳǳȁǻ ǳǫǹǪǦǽ. ǊǶǹǩǮǲǮ ǷǱǴǨǦǲǮ, ǳǦ 

ǷǱǫǪǹȄǿǫǲ ȃǸǦǵǫ (N3) ǵǶǴǮǷǻǴǪǮǸ ǨȁǶǦǧǴǸǰǦ ǲǫǶ ǶǫǦǩǮǶǴǨǦǳǮȅ, ǩǪǫ ǲǦǰǷǮǲǹǲ 

ǨȁȅǨǱǫǳǳȁǻ ǵǶǮǽǮǳ ǳǫǹǪǦǽ ǹǷǸǶǦǳȅǫǸǷȅ Ǯ ǷǸǶǦǸǫǩǮȅ çǰǦǯǪǭǫǳ-ǪǨǮǬǫǳǮȅè 

ǶǫǦǱǮǭǹǫǸǷȅ Ƿ ǲǦǰǷǮǲǦǱȂǳȁǲ ȃǺǺǫǰǸǴǲ. 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

125 

ǋǷǱǮ ǼǫǱȂ ǮǭǨǫǷǸǳǦ Ǯ ǴǵǶǫǪǫǱǫǳǦ, ǸǴ ǪǫȅǸǫǱȂǳǴǷǸȂ ǵǴ ǹǱǹǽǾǫǳǮȅǲ Ǯ 

ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȄ ǴǧȀǫǰǸǦ ǹǱǹǽǾǫǳǮǯ ǳǦǽǮǳǦǫǸǷȅ ǷǶǦǭǹ Ƿ ǪǫȅǸǫǱȂǳǴǷǸǮ 

çǰǶǹǬǰǴǨ ǰǦǽǫǷǸǨǦè (N1), ǩǪǫ ǪǮǦǩǶǦǲǲǦ ǎǷǮǰǦǨǦ ǨȁǷǸǹǵǦǫǸ ǴǷǳǴǨǳȁǲ 

ǮǳǷǸǶǹǲǫǳǸǴǲ ǨȁȅǨǱǫǳǮȅ Ǯ ǵǴǷǱǫǪǹȄǿǫǩǴ ǦǳǦǱǮǭǦ ǵǶǴǧǱǫǲȁ. ǓǦ ǪǦǳǳǴǲ ȃǸǦǵǫ 

ǵǶǴǮǭǨǴǪǮǸǷȅ ǴǵǶǫǪǫǱǫǳǮǫ ǭǦǨǮǷǮǲȁǻ ǰǱȄǽǫǨȁǻ ǺǦǰǸǴǶǴǨ, ǰǴǸǴǶȁǫ ǪǦǱǫǫ ǵǴ 

Ƿǻǫǲǫ ǪǫǰǴǲǵǴǭǮǶǹȄǸǷȅ Ƿ ǵǶǮǲǫǳǫǳǮǫǲ ǲǫǸǴǪǮǰǮ ç3Wè ǮǱǮ ç5Wè (ç3 ǵǴǽǫǲǹ?è 

ǮǱǮ ç5 ǵǴǽǫǲǹ?è). 

 

 
ǖǮǷ. 9. ǗǻǫǲǦ ǨǭǦǮǲǴǷǨȅǭǮ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ Ƿ 

çǐǦǯǪǭǫǳè: ǫǷǱǮ ǼǫǱȂ ǳǫ ǮǭǨǫǷǸǳǦ Ǯ ǳǫ ǴǵǶǫǪǫǱǫǳǦ 

 

ǊǫǰǴǲǵǴǭǮǶǴǨǦǳǳȁǫ ǵǶǮǽǮǳȁ ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǰǱȄǽǫǨǴǯ ǵǶǴǧǱǫǲȁ 

ǪǫǲǴǳǷǸǶǮǶǹȄǸ ǹǽǦǷǸǳǮǰǦǲ çǩǶǹǵǵȁ ǰǦǽǫǷǸǨǦè, ǽǸǴ ǳǫǴǧǻǴǪǮǲǴ ǹǱǹǽǾǮǸȂ Ǩ 

ǵǶǴǼǫǷǷǳǴǲ ǹǵǶǦǨǱǫǳǮǮ, ǸǫǻǳǴǱǴǩǮǮ ǶǦǧǴǸȁ ǮǱǮ ǰǴǶǵǴǶǦǸǮǨǳǴǲ ǵǶǴǪǹǰǸǫ, ǸǴ 

ǫǷǸȂ ǴǵǶǫǪǫǱȅǫǸǷȅ ǴǧȀǫǰǸ ǹǱǹǽǾǫǳǮǯ (N2). ǘǫǵǫǶȂ, ǰǴǩǪǦ ǹǽǦǷǸǳǮǰǮ QC ǭǳǦȄǸ 

ǽǸǴ ǹǱǹǽǾǦǸȂ (ǴǧȀǫǰǸ ǹǱǹǽǾǫǳǮǯ ǴǵǶǫǪǫǱȆǳ), ǪǦǳǳȁǫ ǸǶǦǳǷǺǴǶǲǮǶǹȄǸǷȅ Ǩ 

ǨȁǶǦǧǴǸǰǹ ǲǫǶ ǶǫǦǩǮǶǴǨǦǳǮȅ ǽǫǶǫǭ çǰǦǯǪǭǫǳ-ǪǨǮǬǫǳǮǫè, ǩǪǫ ǨȁǷǸǶǦǮǨǦǫǸǷȅ 

çǪǴǶǴǬǳǦȅ ǰǦǶǸǦè ǪǱȅ ǧǹǪǹǿǫǩǴ ǹǷǸǶǦǳǫǳǮȅ ǵǶǮǽǮǳ ǳǫǹǪǦǽ Ǯ ǶǫǦǱǮǭǦǼǮǮ ǲǫǶ ǵǴ 

ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȄ ǴǧȀǫǰǸǦ ǹǱǹǽǾǫǳǮǯ (N3). 

Ǔǫ ǪǱȅ ǰǴǩǴ ǳǫ ǷǫǰǶǫǸ, ǽǸǴ ǴǪǳǴǯ Ǯǭ ǰǱȄǽǫǨȁǻ ǵǶǴǧǱǫǲ Ǩ ǪǫȅǸǫǱȂǳǴǷǸǮ 

ǧǴǱȂǾǮǳǷǸǨǦ ǷǴǨǶǫǲǫǳǳȁǻ ǰǴǲǵǦǳǮǯ ȅǨǱȅǫǸǷȅ çǓǫǹǪǦǽǳǦȅ ǶǫǦǱǮǭǦǼǮȅ 

ǵǶǴǫǰǸǴǨè, Ǩ ǰǴǸǴǶǴǯ ǲǴǬǳǴ ǴǵǶǫǪǫǱǮǸȂ Ǯ ǨȁǪǫǱǮǸȂ ǴǵǶǫǪǫǱȆǳǳȁǯ ǳǦǧǴǶ 

ǴǷǳǴǨǳȁǻ ǺǦǰǸǴǶǴǨ, ǷǵǴǷǴǧǳȁǻ ǵǶǮǨǫǷǸǮ ǰ ǨǴǭǳǮǰǳǴǨǫǳǮȄ ǰǱȄǽǫǨǴǯ ǵǶǴǧǱǫǲȁ. 

ǓǦǵǶǮǲǫǶ, ǦǨǸǴǶǴǲ Ǩ ǷǨǴȆǲ ǮǷǷǱǫǪǴǨǦǳǮǮ ǧȁǱǮ ǨȁȅǨǱǫǳȁ ǭǦǨǮǷǮǲȁǫ 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

126 

ǺǦǰǸǴǶȁ: çǕǫǶǷǴǳǦǱè, çǈǭǦǮǲǴǪǫǯǷǸǨǮǫ ǺǮǱǮǦǱǴǨ Ǯ ǩǴǱǴǨǳǴǩǴ ǴǺǮǷǦè, 

çǘǫǻǳǴǱǴǩǮǮè, çǔǧǴǶǹǪǴǨǦǳǮǫè, çǐǴǶǵǴǶǦǸǮǨǳȁǯ ǵǶǴǪǹǰǸè, çǙǵǶǦǨǱǫǳǮǫè. 

ǕǶǮ ǦǨǸǴǶǷǰǴǲ ǮǷǷǱǫǪǴǨǦǳǮǮ ǨȁȅǨǱǫǳǮǫ Ǯ ǦǳǦǱǮǭ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ 

ǷǨȅǭǫǯ ǵǴ ǰǱȄǽǫǨǴǯ ǵǶǴǧǱǫǲǫ çǓǫǹǪǦǽǳǦȅ ǶǫǦǱǮǭǦǼǮȅ ǵǶǴǫǰǸǦè ǵǶǴǨǴǪǮǸǷȅ ǳǦ 

ǵǶǮǲǫǶǫ ǪǫȅǸǫǱȂǳǴǷǸǮ ǵǶǴǫǰǸǳǴǯ ǰǴǲǵǦǳǮǮ, ǴǷǳǴǨǳȁǲǮ ǳǦǵǶǦǨǱǫǳǮȅǲǮ 

ǪǫȅǸǫǱȂǳǴǷǸǮ ǰǴǸǴǶǴǯ ȅǨǱȅȄǸǷȅ ǶǦǭǶǦǧǴǸǰǦ ǵǶǴǫǰǸǳǴǯ Ǯ ǶǦǧǴǽǫǯ ǪǴǰǹǲǫǳǸǦǼǮǮ 

ǴǧȀǫǰǸǴǨ ǮǳǬǫǳǫǶǳǴǯ ǮǳǺǶǦǷǸǶǹǰǸǹǶȁ, ǷǸǶǴǮǸǫǱȂǳǴ-ǲǴǳǸǦǬǳȁǫ Ǯ 

ǵǹǷǰǴǳǦǱǦǪǴǽǳȁǫ ǶǦǧǴǸȁ, Ǧ ǸǦǰǬǫ ǵǴǷǸǦǨǰǦ Ǯ ǲǴǳǸǦǬ ǸǫǻǳǴǱǴǩǮǽǫǷǰǴǩǴ 

ǴǧǴǶǹǪǴǨǦǳǮȅ. 

ǗǸǴǮǸ ǴǸǲǫǸǮǸȂ, ǽǸǴ ǻǶǴǳǴǱǴǩǮȅ ǵǶǮǲǫǳȅǫǲȁǻ ǦǨǸǴǶǴǲ ǮǳǷǸǶǹǲǫǳǸǴǨ 

ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȅ ǵǶǴǼǫǷǷǦ ǼǫǱǫǵǴǱǦǩǦǳǮȅ ǵǶǴǪǫǲǴǳǷǸǶǮǶǴǨǦǳǦ ǳǦ ǶǮǷ. 10: 

¶ ǊǮǦǩǶǦǲǲǦ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ Ǫ-ǶǦ ǐǦǴǶǹ ǎǷǮǰǦǨȁ; 

¶ ǘǶȆǻǲǫǶǳǦȅ ǵǮǶǦǲǮǪǦǱȂǳǦȅ ǲǴǪǫǱȂ çSIMPETè; 

¶ ǊǫǰǴǲǵǴǭǮǼǮȅ ǵǶǮǽǮǳ I-III ǹǶǴǨǳǫǯ; 

¶ ǕǦǶǦǱǱǫǱȂǳǴǫ ǵǶǮǲǫǳǫǳǮǫ ǵǶǮǳǼǮǵǦ ç3 Why?è (ç3 ǵǴǽǫǲǹ?è) ǮǱǮ 

ç5Why?è (ç5 ǵǴǽǫǲǹ?è) Ǩ ǭǦǨǮǷǮǲǴǷǸǮ ǴǸ ǽǮǷǱǦ ǹǶǴǨǳǫǯ ǪǫǰǴǲǵǴǭǮǼǮǮ; 

¶ ǜǨǫǸǴǨǴǫ ǶǦǳǬǮǶǴǨǦǳǮǫ ǵǶǮǽǮǳ çSIMPETè; 

¶ ǘǶǦǳǷǺǴǶǲǦǼǮȅ ǴǵǫǶǦǸǮǨǳȁǻ, ǸǦǰǸǮǽǫǷǰǮǻ Ǯ ǷǸǶǦǸǫǩǮǽǫǷǰǮǻ ǼǫǱǫǯ; 

¶ ǘǫǻǳǴǱǴǩǮȅ ǵǴǷǸǶǴǫǳǮȅ çǊǫǶǫǨǦ ǼǫǱǫǯè; 

¶ ǘǫǻǳǴǱǴǩǮȅ ǼǫǱǫǵǴǱǦǩǦǳǮȅ çSMARTè. 

¶  

 
ǖǮǷ. 10. ǛǶǴǳǴǱǴǩǮȅ ǵǶǮǲǫǳȅǫǲȁǻ ǦǨǸǴǶǴǲ ǮǳǷǸǶǹǲǫǳǸǴǨ 

ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȅ ǵǶǴǼǫǷǷǦ ǼǫǱǫǵǴǱǦǩǦǳǮȅ 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

127 

ǔǷǳǴǨǳȁǫ ǵǴǷǸǹǱǦǸȁ, ǰǴǸǴǶȁǻ ǷǱǫǪǹǫǸ ǵǶǮǪǫǶǬǮǨǦǸȂǷȅ Ǩ ǵǶǴǼǫǷǷǫ 

ǵǶǴǨǫǪǫǳǮȅ ǨȁȅǨǱǫǳǮȅ Ǯ ǵǴǷǱǫǪǹȄǿǫǩǴ ǦǳǦǱǮǭǦ ǨǷǫǨǴǭǲǴǬǳȁǻ ǵǶǴǧǱǫǲ: 

- çǝǸǴǧȁ ǳǦǨǫǷǸǮ ǵǴǶȅǪǴǰ, ǳǫǴǧǻǴǪǮǲǴ ǳǦǨǫǷǸǮ ǧǫǷǵǴǶȅǪǴǰè; 

- çǓǫ ǳǹǬǳǴ ǧǴȅǸȂǷȅ ǨǷǰǶȁǨǦǸȂ Ǯ ǨȁǸǦǷǰǮǨǦǸȂ ǳǦ ǵǴǨǫǶǻǳǴǷǸȂ ǨǷǫ ǧǫǭ 

ǮǷǰǱȄǽǫǳǮȅ ǵǶǴǧǱǫǲȁ, ǮǲǫȄǿǮǫǷȅ Ǩ ǴǶǩǦǳǮǭǦǼǮǮ, ǳǫǱȂǭȅ ǳǮǽǫǩǴ ǹǸǦǮǨǦǸȂè. 

ǕǶǮ ȃǸǴǲ ȃǸǦǵǦǲǮ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȅ ǸǫǻǳǴǱǴǩǮǮ ǼǫǱǫǵǴǱǦǩǦǳǮȅ ǲǴǩǹǸ ǧȁǸȂ 

ǷǱǫǪǹȄǿǮǫ (ǖǮǷ. 11): 

1. ǗǧǴǶ ǮǷǻǴǪǳȁǻ ǪǦǳǳȁǻ Ǵ ǵǶǴǧǱǫǲǦǻ; 

2. ǆǳǦǱǮǭ ǨǳǹǸǶǮǺǮǶǲǫǳǳȁǻ ǵǶǴǧǱǫǲ; 

3. ǕǴǷǸǶǴǫǳǮǫ ǊǮǦǩǶǦǲǲȁ ǐǦǴǶǹ ǎǷǮǰǦǨȁ (ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ 

ǮǱǮ çǖȁǧǮǯ ǷǰǫǱǫǸè); 

4. ǔǵǶǫǪǫǱǫǳǮǫ çǨȁǷǾǫǯè ǵǶǴǧǱǫǲȁ Ǯ ǰǱȄǽǫǨȁǻ ǺǦǰǸǴǶǴǨ ǪǱȅ 

ǵǴǷǱǫǪǹȄǿǫǯ ǪǫǰǴǲǵǴǭǮǼǮǮ; 

5. ǒǴǪǫǱǮǶǴǨǦǳǮǫ çSIMPETè - ǨǮǭǹǦǱǮǭǦǼǮȅ, ǪǫǰǴǲǵǴǭǮǼǮȅ ǵǶǮǽǮǳ ǵǫǶǨǴǩǴ, 

ǨǸǴǶǴǩǴ Ǯ ǸǶǫǸȂǫǩǴ ǵǴǶȅǪǰǴǨ Ǯ Ǯǻ ǼǨǫǸǴǨǴǫ ǶǦǳǬǮǶǴǨǦǳǮǫ; 

6. ǕǴǷǸǶǴǫǳǮǫ çǊǫǶǫǨǦ ǼǫǱǫǯè ǳǦ ǴǷǳǴǨǫ ǨȁȅǨǱǫǳǳȁǻ ǵǶǮǽǮǳ ǵǫǶǨǴǩǴ, 

ǨǸǴǶǴǩǴ Ǯ ǸǶǫǸȂǫǩǴ ǵǴǶȅǪǰǴǨ; 

7. ǘǶǦǳǷǺǴǶǲǦǼǮȅ ǵǶǮǽǮǳ I-ǴǩǴ ǵǴǶȅǪǰǦ Ǩ ǴǵǫǶǦǸǮǨǳȁǫ (ǸǫǰǹǿǮǫ ǼǫǱǮ), 

ǵǶǮǽǮǳ II-ǴǩǴ ǵǴǶȅǪǰǦ Ǩ ǸǦǰǸǮǽǫǷǰǮǫ ǼǫǱǮ, ǵǶǮǽǮǳ III-ǫǩǴ ǵǴǶȅǪǰǦ Ǩ 

ǷǸǶǦǸǫǩǮǽǫǷǰǮǫ ǼǫǱǮ; 

8. ǑǮǰǨǮǪǦǼǮȅ (ǹǷǸǶǦǳǫǳǮǫ) ǵǶǮǽǮǳ, ǳǦǽǮǳǦȅ Ƿ III-ǫǩǴ ǵǴǶȅǪǰǦ, Ƿ ǪǴǷǸǮǬǫǳǮȅ 

ǴǵǫǶǦǸǮǨǳȁǻ ǼǫǱǫǯ; 

9. ǑǮǰǨǮǪǦǼǮȅ (ǹǷǸǶǦǳǫǳǮǫ) ǵǶǮǽǮǳ II-ǴǩǴ Ǯ I-ǴǩǴ ǵǴǶȅǪǰǴǨ, ǪǴǷǸǮǬǫǳǮǫ 

ǸǦǰǸǮǽǫǷǰǮǻ Ǯ ǷǸǶǦǸǫǩǮǽǫǷǰǮǻ ǼǫǱǫǯ ǷǴǩǱǦǷǳǴ ǼǨǫǸǴǨǴǲǹ ǶǦǳǬǮǶǴǨǦǳǮȄ. 

ǕǫǶǨȁǲǮ ǹǷǸǶǦǳȅȄǸǷȅ ǵǶǮǽǮǳȁ çǰǶǦǷǳǴǩǴ ǹǶǴǨǳȅè, ǵǶǫǪǷǸǦǨǱȅȄǿǮǫ ǳǦǮǨȁǷǾǹȄ 

ǭǳǦǽǮǲǴǷǸȂ Ǯ ǴǵǦǷǳǴǷǸȂ, ǳǦǽǮǳǦȅ Ƿ III-ǫǩǴ ǵǴǶȅǪǰǦ; 

10. ǔǧǶǦǸǳǦȅ ǷǧǴǶǰǦ (ǩǶǹǵǵǮǶǴǨǰǦ) ǪǫǰǴǲǵǴǭǮǶǹǫǲȁǻ ǵǶǮǽǮǳ Ǩ ǪǴǷǸǮǬǫǳǮǫ 

ǼǫǱǮ çǨȁǷǾǫǩǴ ǹǶǴǨǳȅè; 

11. ǈǳǫǪǶǫǳǮǫ ǸǫǻǳǴǱǴǩǮǮ SMART-ǼǫǱǫǵǴǱǦǩǦǳǮȅ ǵǶǮǲǫǳǮǸǫǱȂǳǴ ǰ ǼǫǱȅǲ III-

ǫǩǴ, II-ǴǩǴ Ǯ I-ǴǩǴ ǵǴǶȅǪǰǴǨ (ǲǦǶǰǫǶȁ SMART ǷǸǶǦǸǫǩǮǽǫǷǰǮǻ ǼǫǱǫǯ I-ǴǩǴ ǵǴǶȅǪǰǦ 

ǦǰǰǹǲǹǱǮǶǹȄǸǷȅ Ǯǭ ǲǦǶǰǫǶǴǨ ǼǫǱǫǯ III-ǫǩǴ Ǯ II-ǴǩǴ ǵǴǶȅǪǰǴǨ Ǯ ǴǼǫǳǰǮ 

ǨǴǭǲǴǬǳǴǷǸǫǯ ǵǦǶǦǱǱǫǱȂǳǴǩǴ ǮǱǮ ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴǩǴ ǵǶǴǼǫǷǷǦ Ǯǻ ǪǴǷǸǮǬǫǳǮȅ). 

ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǳǦ ǴǷǳǴǨǦǳǮǮ ǪǫǰǴǲǵǴǭǮǼǮǮ ǨȁȅǨǱǫǳǳȁǻ ǵǶǮǽǮǳ, ǴǰǦǭȁǨǦȄǿǮǻ 

ǨǱǮȅǳǮǫ ǳǦ ǰǦǬǪǹȄ Ǯǭ ǩǶǹǵǵ ǪǦǳǳȁǻ ǺǦǰǸǴǶǴǨ ǪǱȅ ǳǦǽǦǱǦ ǳǫǴǧǻǴǪǮǲǴ ǵǴǷǸǶǴǮǸȂ 

ǊǮǦǩǶǦǲǲǹ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ. ǐǱȄǽǫǨǦȅ ǵǶǴǧǱǫǲǦ ǧǹǪǫǸ 

ǪǫǰǴǲǵǴǭǮǶǴǨǦǳǦ ǳǦ 6 ǭǦǨǮǷǮǲȁǻ ǨȁǾǫǹǰǦǭǦǳǳȁǻ ǺǦǰǸǴǶǴǨ, ǰǦǬǪȁǯ Ǯǭ ǰǴǸǴǶȁǻ, 

Ǩ ǷǨǴȄ ǴǽǫǶǫǪȂ, ǸǦǰǬǫ ǧǹǪǫǸ ǪǫǰǴǲǵǴǭǮǶǴǨǦǳ ǳǦ 5 ǵǶǮǽǮǳ, Ƿ ǳǦǽǦǱǴǲ 

ǵǴǷǱǫǪǴǨǦǸǫǱȂǳǴǩǴ ǵǶǮǲǫǳǫǳǮȅ ǲǫǸǴǪǮǰǮ ç5 Why?è (ç3Why?)) (ǖǮǷ. 12-13) [2, Ǘ. 

82].  
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ǖǮǷ. 11. ǣǸǦǵȁ ǷǴǨǫǶǾǫǳǷǸǨǴǨǦǳǮȅ ǸǫǻǳǴǱǴǩǮǮ ǼǫǱǫǵǴǱǦǩǦǳǮȅ ǵǶǮ 

ǶǫǦǱǮǭǦǼǮǮ ǦǨǸǴǶǷǰǴǯ ǲǴǪǫǱǮ çSIMPETè 

 

ǓǦ ǷǱǫǪǹȄǿǫǲ ȃǸǦǵǫ Ǩ ǸǦǧǱǮǽǳǴǯ ǺǴǶǲǫ ǵǶǮǨǴǪǮǸǷȅ ǻǦǶǦǰǸǫǶǮǷǸǮǰǦ ǰǦǬǪǴǯ 

Ǯǭ ǴǷǳǴǨǳȁǻ ǵǶǮǽǮǳ ǰǦǬǪǴǩǴ ǴǸǪǫǱȂǳǴǩǴ ǺǦǰǸǴǶǦ, ǰǴǸǴǶǦȅ ǵǴǭǨǴǱȅǫǸ 

ǵǶǴǮǭǨǴǪǮǸȂ ǪǦǱȂǳǫǯǾǹȄ ǪǫǰǴǲǵǴǭǮǼǮȄ ȃǸǮǻ ǵǶǮǽǮǳ, ǴǰǦǭȁǨǦȄǿǮǻ ǨǱǮȅǳǮǫ 

ǹǷǸǦǳǴǨǱǫǳǮȄ ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ. ǕǶǮǲǫǶ ǻǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǫǰǴǸǴǶȁǻ Ǯǭ 

ǰǱȄǽǫǨȁǻ ǺǦǰǸǴǶǴǨ (çǕǫǶǷǴǳǦǱè Ǯ çǙǵǶǦǨǱǫǳǮǫè) Ǯ ǨȁȅǨǱǫǳǳȁǻ ǵǶǮǽǮǳ Ǯǻ 

ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǵǶǫǪǷǸǦǨǱǫǳ Ǩ ǸǦǧǱǮǼǫ 1 (ǸǦǧǱǮǼǦ ǷǴǷǸǦǨǱǫǳǦ ǦǨǸǴǶǴǲ ǵǴ ǪǦǳǳȁǲ 

ǵǶǴǨǫǪȆǳǳǴǩǴ ǮǷǷǱǫǪǴǨǦǳǮȅ). [3, Ǘ. 27-28] 

ǓǦǶȅǪǹ Ƿ ǵǶǮǲǫǳǫǳǮǫǲ ǮǳǷǸǶǹǲǫǳǸǦ ǨȁȅǨǱǫǳǮȅ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ 

ǷǨȅǭǫǯ, Ǩ ǪǫǰǴǲǵǴǭǮǼǮǮ ǵǶǮǽǮǳ ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǨǳǹǸǶǮǺǮǶǲǫǳǳȁǻ ǵǶǴǧǱǫǲ ǪǱȅ 

ǴǵǸǮǲǮǭǦǼǮǮ ǶǦǧǴǸȁ Ǯ ǨǮǭǹǦǱǮǭǦǼǮǮ ǦǨǸǴǶǴǲ ǶǫǰǴǲǫǳǪǹǫǸǷȅ ǵǶǮǲǫǳȅǸȂ ǼǨǫǸǴǨǴǫ 

ǶǫǾǫǳǮǫ Ǩ ǺǴǶǲǫ ǶǦǳǬǮǶǴǨǦǳǮȅ Ƿ ǼǫǱȂȄ ǹǷǸǦǳǴǨǱǫǳǮȅ ǵǶǮǴǶǮǸǫǭǦǼǮǮ Ǯ 

ǨȁǪǫǱǫǳǮȅ ǵǫǶǨǴǴǽǫǶǫǪǳȁǻ Ǯ ǷǦǲȁǻ ǭǳǦǽǮǲȁǻ ǵǶǴǧǱǫǲ çǰǶǦǷǳǴǯ ǭǴǳȁè, 

ǰǴǸǴǶȁǫ ǸǶǫǧǹȄǸ ǵǫǶǨǴǷǸǫǵǫǳǳǴǩǴ ǦǳǦǱǮǭǦ Ǯ ǶǫǾǫǳǮȅ. 
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ǳǫǹǪǦǽǳǴǯ ǶǫǦǱǮǭǦǼǮǮ ǵǶǴǫǰǸǦ 
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ǘǦǧǱǮǼǦ 1 

ǕǶǮǲǫǶ ǻǦǶǦǰǸǫǶǮǷǸǮǰǮ ǳǫǰǴǸǴǶȁǻ Ǯǭ ǴǷǳǴǨǳȁǻ ǺǦǰǸǴǶǴǨ Ǯ ǵǶǮǽǮǳ Ǩ 

ǷǴǪǫǶǬǦǳǮǮ ǪǮǦǩǶǦǲǲȁ ǐ. ǎǷǮǰǦǨȁ ǵǶǮ ǳǫǹǪǦǽǳǴǯ ǶǫǦǱǮǭǦǼǮǮ ǵǶǴǫǰǸǦ  

ǚǦǰ-
ǸǴǶ 

ǔǷǳǴǨǳǦȅ 
ǵǶǮǽǮǳǦ 

ǛǦǶǦǰǸǫǶǮǷǸǮǰǦ 

Ǖ
ǋ
ǖ
Ǘ
ǔ
Ǔ
ǆ
Ǒ

 

ǓǫǪǴǷǸǦǸǴǽǳǦȅ 
ǰǨǦǱǮǺǮǰǦǼǮȅ 
ǷǴǸǶǹǪǳǮǰǴǨ 

ǓǫǪǴǷǸǦǸǴǽǳǦȅ ǰǨǦǱǮǺǮǰǦǼǮȅ Ǯ ǵǴǪǩǴǸǴǨǰǦ ǰǱȄǽǫǨȁǻ ǷǴǸǶǹǪǳǮǰǴǨ 
ǳǫ ǵǴǭǨǴǱȅǫǸ Ǯǲ ǴǵǸǮǲǮǭǮǶǴǨǦǸȂ ǷǨǴǯ ǶǦǧǴǽǮǯ ǵǶǴǼǫǷǷ, 
ǵǶǦǨǮǱȂǳǴ ǶǦǷǷǸǦǨǱȅǸȂ ǵǶǮǴǶǮǸǫǸȁ Ǩ ǶǦǧǴǸǫ, ǪǫǱǫǩǮǶǴǨǦǸȂ 
ǵǴǱǳǴǲǴǽǮȅ, ǵǱǦǳǮǶǴǨǦǸȂ Ǯ ǷǸǦǨǮǸȂ ǵǶǦǨǮǱȂǳȁǫ ǼǫǱǮ, 
ǴǶǩǦǳǮǭǴǨȁǨǦǸȂ ǰǴǲǦǳǪǳǹȄ ǶǦǧǴǸǹ ǳǦǪ ǵǶǴǫǰǸǴǲ 

ǗǳǮǬǫǳǮǫ 
ǹǶǴǨǳȅ 
ǨǴǨǱǫǽǫǳǳǴǷǸǮ 
Ǯ ǩǶǹǵǵǴǨǴǯ 
ǲǴǸǮǨǦǼǮǮ 
ǰǦǪǶǴǨ 

ǇǴǱȂǾǮǳǷǸǨǴ ǷǴǸǶǹǪǳǮǰǴǨ ǪǫǯǷǸǨǹǫǸ ǴǧǴǷǴǧǱǫǳǳǴ 
(ǮǳǪǮǨǮǪǹǦǱȂǳǴ) ǴǸ ǨǷǫǯ ǵǶǴǫǰǸǳǴǯ ǩǶǹǵǵȁ, ǴǸǷǹǸǷǸǨǹǫǸ 
ǨǴǨǱǫǽǫǳǳǴǷǸȂ Ǩ ǰǴǲǦǳǪǳǹȄ ǶǦǧǴǸǹ, ǴǳǮ ǳǫ ǴǷǴǭǳǦȄǸ Ƿǫǧȅ ǽǦǷǸȂȄ 
ǰǴǲǦǳǪȁ, - ǵǴǸǶǫǧǳǴǷǸȂ Ǩ ǷǦǲǴǶǫǦǱǮǭǦǼǮǮ Ǯ ǨǷǫǴǧǿǫǲ ǵǶǮǭǳǦǳǮǮ 
ǷǳǮǬǦǫǸǷȅ, ǽǸǴ ǵǶǮǨǴǪǮǸ ǰ ǷǳǮǬǫǳǮȄ ǲǴǸǮǨǦǼǮǮ 

ǓǫǪǴǷǸǦǸǴǽǳǦȅ 
ǽǮǷǱǫǳǳǴǷǸȂ 
ǰǦǪǶǴǨ Ǩ 
ǺǮǱǮǦǱǦǻ Ǯ 
ǩǴǱǴǨǳǴǲ ǴǺǮǷǫ 

ǔǵȁǸǳȁǻ ǰǱȄǽǫǨȁǻ ǷǵǫǼǮǦǱǮǷǸǴǨ ǨȁǷǴǰǴǯ ǰǨǦǱǮǺǮǰǦǼǮǮ Ǩ 
ǰǴǲǵǦǳǮǮ ǫǪǮǳǮǼȁ, ǪǫǯǷǸǨǹȄǸ çǳǦ ǶǦǭǶȁǨè ǵǴ ǨǷǫǲ 
ǷǸǶǦǸǫǩǮǽǫǷǰǮǲ ǴǧȀǫǰǸǦǲ ǴǸǫǽǫǷǸǨǫǳǳǴǩǴ ǶȁǳǰǦ, ǵǶǮ ȃǸǴǲ 
ǴǷǹǿǫǷǸǨǱȅǸȂ ǵǴǮǷǰ ǳǴǨȁǻ ǷǴǸǶǹǪǳǮǰǴǨ ǵǴǪǴǧǳǴǯ ǰǨǦǱǮǺǮǰǦǼǮǮ Ǯ 
ǹǭǰǴǳǦǵǶǦǨǱǫǳǳǴǯ ǷǵǫǼǮǦǱǮǭǦǼǮǮ ǭǦǸǶǹǪǳǮǸǫǱȂǳǴ. ǝǮǷǱǴ 
ǵǶǴǫǰǸǴǨ ǴǪǳǴǨǶǫǲǫǳǳǴ ǶǫǦǱǮǭǹǫǲȁǻ Ǩ ǰǴǲǵǦǳǮǮ ǭǳǦǽǮǸǫǱȂǳǴ 
ǵǶǫǨȁǾǦǫǸ ǽǮǷǱǫǳǳǴǷǸȂ ǷǴǸǶǹǪǳǮǰǴǨ, ǰǴǸǴǶȁǻ ǳǫǴǧǻǴǪǮǲǴ 
ǭǦǪǫǯǷǸǨǴǨǦǸȂ ǵǶǮ Ǯǻ ǶǫǦǱǮǭǦǼǮǮ. 

Ǚ
Ǖ
ǖ
ǆ
ǈ
Ǒ
ǋ
Ǔ
ǎ
ǋ

 

ǔǸǷǹǸǷǸǨǮǫ 
ǨǮǪǫǳǮȅ, 
ǲǮǷǷǮǮ, ǽȆǸǰǮǻ 
ǰǴǶǵǴǶǦǸǮǨǳȁǻ 
ǼǫǱǫǯ 

ǕǫǶǷǴǳǦǱ ǳǫ ǴǷǴǭǳǦȆǸ, Ǩ ǽȆǲ ǭǦǰǱȄǽǦǫǸǷȅ ǮǷǸǮǳǳȁǯ ǷǲȁǷǱ 
ǷǹǿǫǷǸǨǴǨǦǳǮȅ ǰǴǲǵǦǳǮǮ, ǰǶǴǲǫ ǮǭǨǱǫǽǫǳǮȅ ǨȁǩǴǪȁ Ǩ ǨǮǪǫ 
ǵǶǮǧȁǱǮ. ǈ ǽǦǷǸǳǴǷǸǮ, ǵǫǶǷǴǳǦǱ ǰǴǳǰǶǫǸǳǴ ǹǸǨǫǶǬǪǦǫǸ, ǽǸǴ 
ǨȁǵǴǱǳȅǫǸ ǷǨǴȄ ǶǦǧǴǸǹ ǮǷǰǱȄǽǮǸǫǱȂǳǴ Ǯǭ-ǭǦ ǭǦǶǦǧǴǸǳǴǯ ǵǱǦǸȁ Ǯ 
ǳǫ ǨǮǪǮǸ ǪǶǹǩǮǻ ǳǦǵǶǦǨǱǫǳǮǯ ǰǴǶǵǴǶǦǸǮǨǳǴǯ ǲǮǷǷǮǮ Ǯ 
ǭǦǸǶǹǪǳȅǫǸǷȅ ǹǰǦǭǦǸȂ ǳǦ ǽȆǸǰǮǫ ǷǸǶǦǸǫǩǮǽǫǷǰǮǫ ǼǫǱǮ 
ǴǶǩǦǳǮǭǦǼǮǮ. 

ǔǸǷǹǸǷǸǨǮǫ 
çǲǫǳǸǦǱȂǳǴǯ 
ǰǦǶǸȁè 
ǪǫȅǸǫǱȂǳǴǷǸǮ 
ǰǴǲǵǦǳǮǮ 

ǔǸǷǹǸǷǸǨǮǫ çǲǫǳǸǦǱȂǳǴǯ ǰǦǶǸȁè ǪǫȅǸǫǱȂǳǴǷǸǮ ǰǴǲǵǦǳǮǮ 
ǭǦǰǱȄǽǦǫǸǷȅ Ǩ ǵǴǱǳǴǲ ǳǫǵǴǳǮǲǦǳǮǮ ǨǷǫǲǮ ǷǴǸǶǹǪǳǮǰǦǲǮ 
ǴǶǩǦǳǮǭǦǼǮǴǳǳǴǯ ǷǸǶǹǰǸǹǶȁ ǹǵǶǦǨǱǫǳǮȅ, ǮǫǶǦǶǻǮǮ Ǯ ǺǹǳǰǼǮǯ 
ǷǴǵǴǪǽǮǳȆǳǳǴǷǸǮ, ǸǮǵǴǨȁǻ ǮǳǷǸǶǹǰǼǮǯ ǵǴ ǶǦǧǴǸǫ Ǯ 
ǨǭǦǮǲǴǪǫǯǷǸǨǮȄ ǴǸǪǫǱǴǨ ǨǳǹǸǶǮ ǰǴǲǵǦǳǮǮ, Ǧ ǸǦǰǬǫ ǲǫǬǪǹ 
ǺǮǱǮǦǱǦǲǮ Ǯ ǩǴǱǴǨǳȁǲ ǴǺǮǷǴǲ. ǔǸǷǹǸǷǸǨǹǫǸ ǵǴǳǮǲǦǳǮǫ ǽȆǸǰǮǻ, 
ǰǴǳǰǶǫǸǳȁǻ Ǯ ǷǱǦǬǫǳǳȁǻ ǪǫǯǷǸǨǮǯ ǰǦǬǪǴǩǴ ǴǸǪǫǱǦ ǵǶǮ ǨǰǱǦǪǫ Ǩ 
Ǵǧǿǫǫ ǪǫǱǴ ǺǮǶǲȁ. ǕǶǮ ǰǦǬǪǴǲ ǷǱǹǽǦǫ ǨǴǭǳǮǰǳǴǨǫǳǮȅ ǵǶǴǧǱǫǲ Ǩ 
ǹǵǶǦǨǱǫǳǮǮ, ǵǶǴǮǷǻǴǪǮǸ ǴǷǸǦǳǴǨ ǶǦǧǴǽǫǩǴ ǵǶǴǼǫǷǷǦ ǳǦ ǨǶǫǲȅ 
ǨǳǹǸǶǮǺǮǶǲǫǳǳȁǻ ǶǦǭǧǮǶǦǸǫǱȂǷǸǨ Ǯ ǨȁȅǷǳǫǳǮǫ 
ǵǶǴǺǫǷǷǮǴǳǦǱȂǳȁǻ ǴǸǳǴǾǫǳǮǯ, ǽǸǴ ǵǶǮǨǴǪǮǸ ǰ ǹǨǫǱǮǽǫǳǮȄ 
ǷǶǴǰǴǨ ǨȁǵǴǱǳǫǳǮȅ Ǹǫǰǹǿǫǯ ǵǱǦǳǴǨǴǯ ǶǦǧǴǸȁ. 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

131 

ǔǸǷǹǸǷǸǨǮǫ 
çǪǴǶǴǬǳǴǯ 
ǰǦǶǸȁè 
ǶǫǦǱǮǭǦǼǮǮ 
ǵǶǴǫǰǸǦ 

Ǘ ǷǦǲǴǩǴ ǳǦǽǦǱǦ ǺǦǰǸǮǽǫǷǰǴǯ ǶǫǦǱǮǭǦǼǮǮ ǵǶǴǫǰǸǦ Ǯ ǪǴ 
ǭǦǨǫǶǾǦȄǿǫǩǴ ȃǸǦǵǦ ǹ ǵǶǴǫǰǸǳǴǯ ǰǴǲǦǳǪȁ ǴǸǷǹǸǷǸǨǹǫǸ çǪǴǶǴǬǳǦȅ 
ǰǦǶǸǦè, ǰǴǸǴǶǦȅ ǧȁ ǷǴǪǫǶǬǦǱǦ ǵǫǶǫǽǫǳȂ ǽȆǸǰǮǻ Ǯ ǰǴǳǰǶǫǸǳȁǻ 
ȃǸǦǵǴǨ Ǯ ǷǶǴǰǴǨ ǶǫǦǱǮǭǦǼǮǮ ǵǶǴǫǰǸǦ, ǪǫǰǴǲǵǴǭǮǼǮȄ ǼǫǱǫǯ Ǯ 
ǭǦǪǦǽ, ǹǽǮǸȁǨǦǱǦ ǲǫǶǴǵǶǮȅǸǮȅ ǵǴ ǹǷǸǶǦǳǫǳǮȄ ǵǴǷǱǫǪǷǸǨǮǯ 
ǴǸǰǱǴǳǫǳǮȅ ǴǸ ǹǸǨǫǶǬǪȆǳǳǴǩǴ ǵǱǦǳǦ, ǭǦǰǶǫǵǱǫǳǮǫ ǴǸǨǫǸǷǸǨǫǳǳȁǻ 
ǱǮǼ ǭǦ ǶǫǦǱǮǭǦǼǮȄ ǰǦǬǪǴǩǴ ȃǸǦǵǦ, ǴǧǫǷǵǫǽǫǳǳǴǷǸȂ ǸǶǹǪǴǨȁǲǮ 
ǶǫǷǹǶǷǦǲǮ, ǲǦǸǫǶǮǦǱǦǲǮ Ǯ ǮǳǷǸǶǹǲǫǳǸǦǲǮ. ǈ ǶǫǭǹǱȂǸǦǸǫ ǰ 
ǺǴǶǲǮǶǴǨǦǳǮȄ çǪǴǶǴǬǳǴǯ ǰǦǶǸȁè ǵǶǴǫǰǸǳǦȅ ǩǶǹǵǵǦ ǨǴǭǨǶǦǿǦǫǸǷȅ 
ǳǦ ǭǦǨǫǶǾǦȄǿǫ ȃǸǦǵǫ, ǰǴǩǪǦ ǵǶǮǧǱǮǬǦȄǸǷȅ ǷǶǴǰǮ ǷǪǦǽǮ ǴǧȀǫǰǸǦ 
(ǵǶǴǫǰǸǦ) ǍǦǰǦǭǽǮǰǹ Ǯ ǵǶǴǫǰǸ ǳǦǻǴǪǮǸǷȅ Ǩ çǰǶǦǷǳǴǯ ǭǴǳǫè. ǣǸǴ 
ǵǶǮǨǴǪǮǸ ǰ ǶǦǭǳǴǵǱǦǳǴǨǴǯ ǪǫȅǸǫǱȂǳǴǷǸǮ ǰǦǬǪǴǩǴ Ǯǭ ǽǱǫǳǴǨ 
ǵǶǴǫǰǸǳǴǯ ǩǶǹǵǵȁ, ǱȄǪǮ ǫǬǫǪǳǫǨǳǴ ǵǶǮǪǹǲȁǨǦȄǸ Ƿǫǧǫ ǸǫǰǹǿǮǫ 
ǪǫǱǦ, ǽǸǴ ǭǳǦǽǮǸǫǱȂǳǴ ǴǸǨǱǫǰǦǫǸ Ǯǻ ǴǸ ǷǱǫǪǴǨǦǳǮȅ ǽȆǸǰǴǲǹ ǵǱǦǳǹ. 

 

ǊǱȅ ȃǸǴǩǴ Ǩ ǼǫǱȅǻ ǴǵǸǮǲǮǭǦǼǮǮ ǨǮǭǹǦǱǮǭǦǼǮǮ ǨȁȅǨǱǫǳǳȁǻ ǵǶǴǧǱǫǲ Ǯ ǵǶǮǽǮǳ 

Ǯǻ ǨǴǭǳǮǰǳǴǨǫǳǮȅ, Ǧ ǸǦǰǬǫ ǹǪǴǧǷǸǨǦ ǨǴǷǵǶǮȅǸǮȅ ǨǷǫǲǮ ǷǴǸǶǹǪǳǮǰǦǲǮ ǷǹǧȀǫǰǸǦ 

ǻǴǭȅǯǷǸǨǴǨǦǳǮȅ ǵǶǫǪǱǦǩǦǫǸǷȅ ǶǫǦǱǮǭǦǼǮȅ ǦǨǸǴǶǷǰǴǯ ǸǶȆǻǲǫǶǳǴǯ 

ǵǮǶǦǲǮǪǦǱȂǳǴǯ ǲǴǪǫǱǮ çSIMPET-Modelè, ǪǴǵǴǱǳȅȄǿǫǯ ǲǫǸǴǪǮǰǹ ǪǮǦǩǶǦǲǲȁ 

ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ, ǰǴǸǴǶǦȅ ǵǶǫǪǹǷǲǦǸǶǮǨǦǫǸ ǸǫǻǳǴǱǴǩǮȄ ǼǨǫǸǴǨǴǩǴ 

ǶǦǳǬǮǶǴǨǦǳǮȅ Ǯ ǶǦǭǨȆǶǸǰǮ Ǩ ǪǫǰǴǲǵǴǭǮǼǮǮ ǵǶǮǽǮǳ Ǯ ǷǴǨǫǶǾǫǳǷǸǨǹȄǿǫǯ 

ǸǫǻǳǴǱǴǩǮȄ ǼǫǱǫǵǴǱǦǩǦǳǮȅ Ǩ ǵǶǴǼǫǷǷǳǴǲ ǹǵǶǦǨǱǫǳǮǮ. 

ǒǴǪǫǱȂ çSIMPETè ǵǶǫǪǷǸǦǨǱȅǫǸ ǷǴǧǴǯ ǸǶȆǻǲǫǶǳǹȄ ǩǫǴǲǫǸǶǮǽǫǷǰǹȄ ǺǮǩǹǶǹ Ǩ 

ǨǮǪǫ ǵǶǦǨǮǱȂǳǴǯ ǾǫǷǸǮǩǶǦǳǳǴǯ ǵǮǶǦǲǮǪȁ, ǩǪǫ ǰǦǬǪǦȅ Ǯǭ ǷǸǴǶǴǳ ȃǸǴǯ ǵǮǶǦǲǮǪȁ 

ǴǵǶǫǪǫǱȅǫǸ ǦǳǦǱǮǭǮǶǹǫǲȁǯ ǺǦǰǸǴǶ Ǯ ǶǦǳǬǮǶǴǨǦǳǦ ǵǴ ǷǵǫǰǸǶǹ ǼǨǫǸǴǨ (ǳǦǽǮǳǦȅ Ƿ 

ǨǫǶǾǮǳȁ): ǰǶǦǷǳȁǯ, ǴǶǦǳǬǫǨȁǯ, ǬȆǱǸȁǯ, ǷǨǫǸǱǴ-ǭǫǱȆǳȁǯ, ǭǫǱȆǳȁǯ. 

ǘǦǰǮǲ ǴǧǶǦǭǴǲ, Ǩ ǨǫǶǾǮǳǫ ǵǮǶǦǲǮǪȁ ǶǦǷǵǴǱǦǩǦǫǸǷȅ ǷǦǲǦȅ ǭǳǦǽǮǲǦȅ 

ǵǶǮǽǮǳǦ ǦǳǦǱǮǭǮǶǹǫǲǴǩǴ ǺǦǰǸǴǶǦ, ǮǲǫȄǿǦȅ ǰǶǦǷǳȁǯ ǼǨǫǸ ǭǦǱǮǨǰǮ, ǲǫǳǫǫ 

ǭǳǦǽǮǲǦȅ ð ǴǶǦǳǬǫǨǦȅ, ǪǦǱǫǫ ð ǬȆǱǸǦȅ, ǷǨǫǸǱǴ-ǭǫǱȆǳǦȅ, ǭǫǱȆǳǦȅ (ǵǴ 

ǳǦǵǶǦǨǱǫǳǮȄ ǪǨǮǬǫǳǮȅ ǰ ǴǷǳǴǨǦǳǮȄ ǵǮǶǦǲǮǪȁ). 

ǕǶǮ ȃǸǴǲ ǴǷǳǴǨǳȁǫ ǺǦǰǸǴǶȁ ǸǶȆǻǲǫǶǳǴǯ ǵǮǶǦǲǮǪǦǱȂǳǴǯ ǲǴǪǫǱǮ çSIMPETè 

ǶǦǷǰǶȁǨǦȄǸ ǫȆ ǦǧǧǶǫǨǮǦǸǹǶǹ ǮǷǻǴǪȅ Ǯǭ ǳǦǽǦǱȂǳȁǻ ǱǦǸǮǳǷǰǮǻ ǧǹǰǨ ǦǳǩǱǮǯǷǰǮǻ 

ǷǱǴǨ ǮǷǷǱǫǪǹǫǲȁǻ ǺǦǰǸǴǶǴǨ, Ǧ ǮǲǫǳǳǴ: 

S (Staff ) ð ǵǫǶǷǴǳǦǱ; 

I (Interaction ) ð ǨǭǦǮǲǴǪǫǯǷǸǨǮǫ (ǴǸǪǫǱǴǨ, ǺǮǱǮǦǱǴǨ); 

M (Management) ð ǹǵǶǦǨǱǫǳǮǫ; 

P (Product ) ð ǰǴǶǵǴǶǦǸǮǨǳȁǯ ǵǶǴǪǹǰǸ; 

E (Equipment ) ð ǴǧǴǶǹǪǴǨǦǳǮǫ;  

T (Technology ) ð ǸǫǻǳǴǱǴǩǮȅ.  

ǈ ǷǧǴǶǰǫ ǸǶȆǻǲǫǶǳǦȅ ǵǮǶǦǲǮǪǦǱȂǳǦȅ ǲǴǪǫǱȂ çSIMPETè ǨȁǩǱȅǪǮǸ ǷǱǫǪǹȄǿǮǲ 

ǴǧǶǦǭǴǲ (ǶǮǷǹǳǰǮ 14-16). 

ǗǴǩǱǦǷǳǴ ǵǶǦǰǸǮǽǫǷǰǴǲǹ ǵǶǮǲǫǳǫǳǮȄ ǲǴǪǫǱǮ çSIMPETè, ǳǫǴǧǻǴǪǮǲǴ 

ǨȁǵǴǱǳǮǸȂ ǼǨǫǸǴǨǴǫ ǶǦǳǬǮǶǴǨǦǳǮǫ ǵǶǮǽǮǳ, ǴǸǳǫǷȆǳǳȁǻ ǰ ǰǦǬǪǴǲǹ Ǯǭ ǺǦǰǸǴǶǴǨ, 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

132 

ǪǱȅ ǽǫǩǴ ǳǦ ǴǷǳǴǨǦǳǮǮ ǲǫǸǴǪǦ ȃǰǷǵǫǶǸǳȁǻ ǴǼǫǳǴǰ, ǰǦǬǪǴǯ ǵǶǮǽǮǳǫ 

ǵǶǮǷǨǦǮǨǦǫǸǷȅ ǧǦǱǱ ǵǴ ǾǰǦǱǫ ǴǸ 1 ǪǴ 5 Ǩ ǪǦǳǳǴǲ ǷǱǹǽǦǫ (ǸǦǰ ǰǦǰ Ǩ 

ǦǳǦǱǮǭǮǶǹǫǲȁǻ ǺǦǰǸǴǶǦǻ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ ǹǰǦǭǦǳǴ ǵǴ 

5 ǺǦǰǸǴǶǴǨ). [3, Ǘ. 26] 

ǈ ǷǱǹǽǦǫ ǷǴǰǶǦǿǫǳǮȅ ǮǱǮ ǹǨǫǱǮǽǫǳǮȅ ǰǴǱǮǽǫǷǸǨǦ ǵǶǮǽǮǳ ǰǦǬǪǴǩǴ ǺǦǰǸǴǶǦ, 

ǾǰǦǱǦ ȃǰǷǵǫǶǸǳȁǻ ǴǼǫǳǴǰ ǲǴǬǫǸ ǷǴǰǶǦǿǦǸȂǷȅ ǮǱǮ ǹǨǫǱǮǽǮǨǦǸȂǷȅ, 

ǷǴǴǸǨǫǸǷǸǨǫǳǳǴ. 

 

 

 

 

 

 

 

 

 

 

 

 

ǖǮǷ. 14. ǘǶȆǻǲǫǶǳǦȅ ǵǮǶǦǲǮǪǦǱȂǳǦȅ ǲǴǪǫǱȂ çSIMPETè, ǮǷǵǴǱȂǭǹǫǲǦȅ ǪǱȅ 

ǼǨǫǸǴǨǴǩǴ ǶǦǳǬǮǶǴǨǦǳǮȅ ǵǶǮǽǮǳ ǵǶǮ ǵǴǷǸǶǴǫǳǮǮ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-

ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ (ǪǮǦǩǶǦǲǲȁ ǐ. ǎǷǮǰǦǨǦ), ǨǮǪ ǷǧǴǰǹ 

 
ǖǮǷ. 15. ǘǶȆǻǲǫǶǳǦȅ ǵǮǶǦǲǮǪǦǱȂǳǦȅ ǲǴǪǫǱȂ çSIMPETè, ǮǷǵǴǱȂǭǹǫǲǦȅ ǪǱȅ 

ǼǨǫǸǴǨǴǩǴ ǶǦǳǬǮǶǴǨǦǳǮȅ ǵǶǮǽǮǳ ǵǶǮ ǵǴǷǸǶǴǫǳǮǮ ǪǮǦǩǶǦǲǲȁ ǵǶǮǽǮǳǳǴ-

ǷǱǫǪǷǸǨǫǳǳȁǻ ǷǨȅǭǫǯ (ǪǮǦǩǶǦǲǲȁ ǐ. ǎǷǮǰǦǨǦ), ǨǮǪ ǷǨǫǶǻǹ 

 



ǎǓǗǘǖǙǒǋǓǘǡ ǎ ǒǋǛǆǓǎǍǒǡ ǙǗǘǔǏǝǎǈǔǉǔ ǎǓǓǔǈǆǜǎǔǓǓǔǉǔ ǖǆǍǈǎǘǎǥ 

 

 

133 

 
ǖǮǷ. 16. ǐǱȄǽǫǨȁǫ ǺǦǰǸǴǶȁ, ǦǳǦǱǮǭǮǶǹǫǲȁǫ Ǩ ǸǶȆǻǲǫǶǳǴǯ ǵǮǶǦǲǮǪǦǱȂǳǴǯ 

ǲǴǪǫǱǮ çSIMPETè 

 

ǘǦǰǮǲ ǴǧǶǦǭǴǲ, ǵǶǮ ǵǴǷǸǶǴǫǳǮǮ ǲǴǪǫǱǮ çSIMPETè ǹǰǦǭȁǨǦȄǸǷȅ ǷǱǫǪǹȄǿǮǫ 

ǪǴǵǹǷǸǮǲȁǫ ǵǶǫǪǫǱȁ ǵǴ ǰǦǬǪǴǲǹ ǺǦǰǸǴǶǹ (ǖǮǷ. 17): 

- STAFF: S1.1-S1.n, S2.1-S2.n, S3.1-S3.n, S4.1-S4.n, S5.1-S5.n; 

- INTERACTIVE: I1.1-I1.n, I2.1 -I2.n, I3.1 -I3.n, I4.1 -I4.n, I5.1 -I5.n;  

- MANAGEMENT: M1.1-M1.n, M2.1-M2.n, M3.1-M3.n, M4.1-M4.n, M5.1-M5.n; 

- PRODUCT: P1.1-P1.n, P2.1-P2.n, P3.1-P3.n, P4.1-P4.n, P5.1-P5.n; 

- EQUIPMENT: E1.1-E1.n, E2.1-E2.n, E3.1-E3.n, E4.1-E4.n, E5.1-E5.n; 

- TECHNOLOGY: T1.1-T1.n, T2.1 -T2.n, T3.1 -T3.n, T4.1 -T4.n, T5.1 -T5.n.  

ǘǦǰ, ǷǦǲǴǯ ǰǶǮǸǮǽǫǷǰǴǯ Ǯ ǭǳǦǽǮǲǴǯ ǵǶǮǽǮǳǫ, ǵǶǫǪǷǸǦǨǱȅȄǿǫǯ ǳǦǮǧǴǱȂǾǹȄ 

ǹǩǶǴǭǹ ǪǱȅ ǰǴǲǵǦǳǮǮ, ǵǶǮǷǨǦǮǨǦǫǸǷȅ ǧǦǱǱȂǳǦȅ ǴǼǫǳǰǦ (ǶǫǯǸǮǳǩ), ǶǦǨǳǦȅ 1 

(ǵǶǮǽǮǳǦ, ǸǶǫǧǹȄǿǦȅ ǵǫǶǨǴǷǸǫǵǫǳǳǴǯ ǱǮǰǨǮǪǦǼǮǮ) Ǯ ǴǳǦ ǴǧǴǭǳǦǽǦǫǸǷȅ ǰǶǦǷǳȁǲ 

ǼǨǫǸǴǲ ǭǦǱǮǨǰǮ, Ǯ ǸǦǰ ǪǦǱǫǫ ǵǴ ǲǫǶǫ ǪǨǮǬǫǳǮȅ ǰ ǴǷǳǴǨǦǳǮȄ ǵǮǶǦǲǮǪȁ. [3, Ǘ. 29] 

ǈ ǰǦǬǪǴǲ ǼǨǫǸǴǨǴǲ ǹǶǴǨǳǫ ǲǴǪǫǱǮ ǸǦǰǬǫ ǷǴǪǫǶǬǮǸǷȅ ǵǫǶǫǽǫǳȂ 

ǳǫǴǵǶǫǪǫǱȆǳǳȁǻ ǵǶǮǽǮǳ ǨǸǴǶǴǩǴ ǵǴǶȅǪǰǦ, Ǩ ǷǴǨǴǰǹǵǳǴǷǸǮ ǵǶǮǨǫǪǾǮǻ ǰ 

ǺǴǶǲǮǶǴǨǦǳǮȄ ǵǶǮǽǮǳ ǵǫǶǨǴǩǴ ǵǴǶȅǪǰǦ, ǰǴǸǴǶȁǫ, Ǩ ǷǨǴȄ ǴǽǫǶǫǪȂ, Ǩ ǪǦǳǳǴǲ 

ǷǱǹǽǦǫ ǪǫǰǴǲǵǴǭǮǼǮǮ ǷǽǮǸǦȄǸǷȅ ǹǬǫ ǷǱǫǪǷǸǨǮǫǲ. 

 


