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1. ИǼȀǹǯǸыǰ ǯǫǸǸыǰ ǯǶя ǻǫǼȂǰǽǫ 
 

1.1 ДǫǸǸыǰ Ǻǹ ǼǾȄǰǼǽǭǾюȄǰǷǾ ǹǼǸǹǭǫǸǳю 
 

ǘǹǷǮǳǻǱǹǼǮǵȄǲÚǼȀǩǺǻǷǳÚǶǩǾǷǭǱǻǺȈÚǫÚǓǱǹǷǫǺǳǷǵÚǹǩǲǷǶǮÚǚǩǶǳǻ-ǘǮǻǮǹǪǼǹǬǩ,ÚǶǩÚǻǮǹǹǱǻǷǹǱǱÚ
ǵǷǹǺǳǷǬǷÚǸǷǹǻǩ.ÚǜǺǴǷǫǶȄǮÚǷǻǵǮǻǳǱÚǫǩǹȅǱǹǼȇǻÚǫÚǸǹǮǭǮǴǩǾÚ9,5-10,1Úǵ. 

ǙǩǺǺǵǩǻǹǱǫǩǮǵǩȈÚ ǻǮǹǹǱǻǷǹǱȈÚ ǾǩǹǩǳǻǮǹǱǰǼǮǻǺȈÚ ǼǵǮǹǮǶǶȄǵÚ ǱǰǪȄǻǷȀǶǷ-ǫǴǩǯǶȄǵÚ ǳǴǱǵǩǻǷǵÚ ǺÚ
ǶǮǼǺǻǷǲȀǱǫȄǵÚǸǷǬǷǭǶȄǵÚǹǮǯǱǵǷǵÚǱÚǷǻǶǷǺǱǻǺȈÚǳǷÚIIǊÚǸǷǭǹǩǲǷǶǼÚǸǷÚǳǴǱǵǩǻǱȀǮǺǳǷǵǼÚǹǩǲǷǶǱǹǷǫǩǶǱȇÚǙǷǺǺǱǱÚ
ǭǴȈÚǿǮǴǮǲÚǺǻǹǷǱǻǮǴȅǺǻǫǩ.ÚǘǹǷǮǳǻǱǹǼǮǵȄǲÚǼȀǩǺǻǷǳÚǺǻǹǷǱǻǮǴȅǺǻǫǩÚǶǩǾǷǭǱǻǺȈÚǫǷÚIIÚǭǷǹǷǯǶǷ-ǳǴǱǵǩǻǱȀǮǺǳǷǲÚ
ǰǷǶǮÚ (ǚǘÚ 34.13330.2012).Ú ǛǱǸÚǵǮǺǻǶǷǺǻǱÚ ǸǷÚ ǾǩǹǩǳǻǮǹǼÚ ǱÚ ǺǻǮǸǮǶǱÚ ǼǫǴǩǯǶǮǶǱȈÚ ǫǮǹǾǶǮǲÚǻǷǴȂǱÚ ǬǹǼǶǻǷǫÚ ¿ 
ǫǻǷǹǷǲÚ(ǚǘÚ34.13330.2012). 

   ǖǷǹǵǩǻǱǫǶǩȈÚ ǬǴǼǪǱǶǩÚ ǸǹǷǵǮǹǰǩǶǱȈÚ ǭǴȈÚ ǵǮǴǳǱǾÚ ǸǮǺǳǷǫÚ (ǸǹǮǷǪǴǩǭǩȇȂǱǾÚ ǫÚ ǹǩǰǹǮǰǮÚ ǻǮǾǶǷǬǮǶǶȄǾÚ
ǬǹǼǶǻǷǫ),Ú ǷǰǮǹǶǷ-ǵǷǹǺǳǱǾÚ ǸȄǴǮǫǩǻȄǾÚ ǸǮǺǳǷǫÚ ǱÚ ǺǼǸǮǺǮǲÚ ¿ 1,20Ú ǵ,Ú ǫÚ ǺǷǷǻǫǮǻǺǻǫǱǱÚ ǺÚ ǻǮǸǴǷǻǮǾǶǱȀǮǺǳǱǵÚ
ǹǩǺȀǮǻǷǵÚ ǶǩÚ ǷǺǶǷǫǩǶǱǱÚ ǚǘÚ 131.13330.2012Ú ǱÚ ǚǘÚ 22.13330.2011.Ú ǙǩǺȀǮǻǶǩȈÚ ǬǴǼǪǱǶǩÚ ǸǹǷǵǮǹǰǩǶǱȈÚ ǭǴȈÚ
ǻǮǾǶǷǬǮǶǶȄǾÚǸǮǺȀǩǶȄǾÚǬǹǼǶǻǷǫÚǱÚǸǮǺȀǩǶǷ-ǺǼǸǮǺȀǩǶȄǾÚǷǰǮǹǶǷ-ǵǷǹǺǳǱǾÚǷǻǴǷǯǮǶǱǲ,ÚǺǷǺǻǩǫǴȈǮǻÚ¿ 1,32Úǵ. 

ǑǶǯǮǶǮǹǶǷ-ǬǮǷǴǷǬǱȀǮǺǳǱǮÚ ǼǺǴǷǫǱȈÚ ǼȀǩǺǻǳǩÚ ǷǸǹǮǭǮǴȈȇǻǺȈÚ ǹǩǰǫǱǻǱǮǵÚ Ú Ú ǺǷǫǹǮǵǮǶǶȄǾÚ ǻǮǾǶǷǬǮǶǶȄǾ,Ú
ǷǰǮǹǶǷ-ǵǷǹǺǳǱǾÚǱÚǫǮǹǾǶǮȀǮǻǫǮǹǻǱȀǶȄǾÚǷǰǮǹǶǷ-ǴǮǭǶǱǳǷǫȄǾÚǷǻǴǷǯǮǶǱǲ.Ú 

      ǚǷǫǹǮǵǮǶǶȄǮÚǻǮǾǶǷǬǮǶǶȄǮÚǷǻǴǷǯǮǶǱȈÚ(tIV) -  ǸǹǮǭǺǻǩǫǴǮǶȄÚǪǮǻǷǶǷǵÚǱÚǶǩǺȄǸǶȄǵǱÚǬǹǼǶǻǩǵǱ; 
      ǚǷǫǹǮǵǮǶǶȄǮÚǷǰǮǹǶǷ-ǵǷǹǺǳǱǮÚǷǻǴǷǯǮǶǱȈÚ(m,lIV)Ú-  ǸǹǮǭǺǻǩǫǴǮǶȄÚǸǮǺǳǩǵǱÚǸȄǴǮǫǩǻȄǵǱ,ÚǺǼǸǮǺȈǵǱÚ

ǸǴǩǺǻǱȀǶȄǵǱÚǱÚǻǮǳǼȀǱǵǱ; 
      ǋǮǹǾǶǮȀǮǻǫǮǹǻǱȀǶȄǮÚ ǷǰǮǹǶǷ-ǴǮǭǶǱǳǷǫȄǮÚ ǷǻǴǷǯǮǶǱȈÚ (lgIII)Ú Ú - ǸǹǮǭǺǻǩǫǴǮǶȄÚ ǺǼǬǴǱǶǳǩǵǱÚ

ǴǮǶǻǷȀǶȄǵǱÚǵȈǬǳǷǸǴǩǺǻǱȀǶȄǵǱÚǱÚǻǮǳǼȀǱǵǱ; 
      ǋǮǹǾǶǮȀǮǻǫǮǹǻǱȀǶȄǮÚ ǴǮǭǶǱǳǷǫȄǮÚ ǷǻǴǷǯǮǶǱȈÚ (gIII)Ú Ú - ǸǹǮǭǺǻǩǫǴǮǶȄÚ ǺǼǸǮǺȈǵǱÚ ǸǴǩǺǻǱȀǶȄǵǱÚ ǺÚ

ǬǹǩǫǱǮǵÚǱÚǸǮǺǳǩǵǱÚǬǹǩǫǮǴǱǺǻȄǵǱ; 
     ǌǴǱǶǱǺǻȄǮÚ ǷǻǴǷǯǮǶǱȈÚ ǳǷǻǴǱǶǺǳǷǬǷÚ ǬǷǹǱǰǷǶǻǩÚ ǫǮǶǭǩÚ (VÚ kt2)Ú Ú -  ǸǹǮǭǺǻǩǫǴǮǶȄÚ ǬǴǱǶǩǵǱÚ

ǸȄǴǮǫǩǻȄǵǱÚǸǷǴǼǻǫǮǹǭǷǲÚǳǷǶǺǱǺǻǮǶǿǱǱ. 
 
    ǘǷÚ ǹǮǰǼǴȅǻǩǻǩǵÚ ǪǼǹǮǶǱȈÚ ǱÚ ǴǩǪǷǹǩǻǷǹǶȄǵÚ ǷǸǹǮǭǮǴǮǶǱȈǵÚ ǫÚ ǸǹǮǭǮǴǩǾÚ ǱǰǼȀǮǶǶǷǺǻǱÚ ǼȀǩǺǻǳǩ,Ú

ǫȄǭǮǴǮǶȄÚǺǴǮǭǼȇȂǱǮÚǱǶǯǮǶǮǹǶǷ-ǬǮǷǴǷǬǱȀǮǺǳǱǮÚȆǴǮǵǮǶǻȄÚ(ǑǌǦ): 
ǑǌǦÚÚ¿  1  - ǊǮǻǷǶǶǩȈÚǸǴǱǻǩ,ÚȂǮǪǮǶȅ,ÚÚǫǺǳǹȄǻǷǲÚǵǷȂǶǷǺǻȅȇÚ0,2-0,3Úǵ; 
ǑǌǦÚÚ¿  2  - ǖǩǺȄǸǶȄǮÚǬǹǼǶǻȄ:ÚǸǮǺǳǱÚǵǮǴǳǱǮÚǺǷÚǺǻǹǷǱǻǮǴȅǶȄǵÚǵǼǺǷǹǷǵÚǺÚǹǩǺǻǱǻǮǴȅǶȄǵǱÚǷǺǻǩǻǳǩǵǱ,ÚÚ

ǫǺǳǹȄǻǷǲÚǵǷȂǶǷǺǻȅȇÚ1,3-2,3Úǵ; 
ǑǌǦÚ ¿   3 ¿  ǘǮǺǳǱÚ ǸȄǴǮǫǩǻȄǮÚ ǻǮǵǶǷ-ǺǮǹȄǮÚ ǺÚ ǹǩǺǻǱǻǮǴȅǶȄǵǱÚ ǷǺǻǩǻǳǩǵǱÚ ǺǹǮǭǶǮǲÚ ǸǴǷǻǶǷǺǻǱÚ

ǶǩǺȄȂǮǶǶȄǮÚǫǷǭǷǲ,ÚǫǺǳǹȄǻǷǲÚǵǷȂǶǷǺǻȅȇÚ0,6-1,4Úǵ;Ú 
ǑǌǦÚ ¿   4 ¿  ǚǼǸǮǺǱÚ ǸǮǺȀǩǶǱǺǻȄǮÚ ǻǮǵǶǷ-ǺǮǹȄǮÚ ǺÚ ǸǹǱǵǮǺȅȇÚ ǷǹǬǩǶǱȀǮǺǳǱǾÚ ǫǮȂǮǺǻǫÚ ǸǴǩǺǻǱȀǶȄǮ,Ú

ǫǺǳǹȄǻǷǲÚǵǷȂǶǷǺǻȅȇÚ0,5-1,0Úǵ;Ú 
ǑǌǦÚ¿   5 ¿  ǚǼǸǮǺǱÚǸȄǴǮǫǩǻȄǮÚǻǮǵǶǷ-ǺǮǹȄǮÚǺÚǸǹǱǵǮǺȅȇÚǷǹǬǩǶǱȀǮǺǳǱǾÚǫǮȂǮǺǻǫÚǻǮǳǼȀǱǮ,ÚǫǺǳǹȄǻǷǲÚ

ǵǷȂǶǷǺǻȅȇÚ0,6-1,2Úǵ;Ú 
ǑǌǦÚ¿   6 ¿  ǚǼǬǴǱǶǳǱÚǻȈǯǮǴȄǮÚǸȄǴǮǫǩǻȄǮÚǳǷǹǱȀǶǮǫǩǻǷ-ǺǮǹȄǮÚǺÚǸǹǷǺǴǷȈǵǱÚǸǮǺǳǩÚǻǮǳǼȀǱǮ,ÚǫǺǳǹȄǻǷǲÚ

ǵǷȂǶǷǺǻȅȇÚ1,4-7,9Úǵ;Ú 
ǑǌǦÚ ¿   7 ¿  ǚǼǬǴǱǶǳǱÚ ǻȈǯǮǴȄǮÚ ǸȄǴǮǫǩǻȄǮÚ ǳǷǹǱȀǶǮǫǩǻǷ-ǺǮǹȄǮÚ ǴǮǶǻǷȀǶȄǮÚ ǺÚ ǸǹǷǺǴǷȈǵǱÚ ǸǮǺǳǩÚ

ǵȈǬǳǷǸǴǩǺǻǱȀǶȄǮ,ÚǫǺǳǹȄǻǷǲÚǵǷȂǶǷǺǻȅȇÚ0,7-1,0Úǵ;Ú 
ǑǌǦÚ¿   8 ¿  ǚǼǸǮǺǱÚǸǮǺȀǩǶǱǺǻȄǮÚǺǮǹȄǮÚǺÚǬǹǩǫǱǮǵ,ÚǬǩǴȅǳǷǲÚǭǷÚ10%ÚǺÚǬǶǮǰǭǩǵǱÚǸǮǺǳǩÚǸǴǩǺǻǱȀǶȄǮ,Ú

ǫǺǳǹȄǻǷǲÚǵǷȂǶǷǺǻȅȇÚ4,4-5,9Úǵ;Ú 
ǑǌǦÚ¿   9 ¿  ǘǮǺǳǱÚǬǹǩǫǮǴǱǺǻȄǮÚǺǮǹȄǮÚǺÚǬǩǴȅǳǷǲÚǭǷÚ20%ÚǺǹǮǭǶǮǲÚǸǴǷǻǶǷǺǻǱÚǶǩǺȄȂǮǶǶȄǮÚǫǷǭǷǲ,Ú

ǫǺǳǹȄǻǷǲÚǵǷȂǶǷǺǻȅȇÚ0,4Úǵ; 
ǑǌǦÚ¿   10 ¿  ǌǴǱǶȄÚǸȄǴǮǫǩǻȄǮÚǬǷǴǼǪǷǫǩǻǷ-ǰǮǴǮǶȄǮÚǸǷǴǼǻǫǮǹǭȄǮ,ÚǫǺǳǹȄǻǷǲÚǵǷȂǶǷǺǻȅȇÚ1,5-2,9Úǵ. 
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ǌǱǭǹǷǬǮǷǴǷǬǱȀǮǺǳǱǮÚ ǼǺǴǷǫǱȈÚ ǱǺǺǴǮǭǼǮǵǷǲÚ ǻǮǹǹǱǻǷǹǱǱÚ ǾǩǹǩǳǻǮǹǱǰǼȇǻǺȈÚ ǶǩǴǱȀǱǮǵÚ ǫǷǭǷǶǷǺǶǷǬǷÚ

ǬǷǹǱǰǷǶǻǩÚǬǹǼǶǻǷǫȄǾÚǫǷǭÚǺǷÚǺǫǷǪǷǭǶǷǲÚǸǷǫǮǹǾǶǷǺǻȅȇ.ÚÚÚÚǋÚǸǮǹǱǷǭÚǱǰȄǺǳǩǶǱǲÚ(ǵǩǹǻÚ2016ÚǬǷǭǩ)ÚǸǷǭǰǮǵǶȄǮ 
ǫǷǭȄÚǺǷÚǺǫǷǪǷǭǶǷǲÚǸǷǫǮǹǾǶǷǺǻȅȇ ǫǺǳǹȄǻȄÚÚǶǩÚǬǴǼǪǱǶǩǾÚ1,2-1,6ÚǵÚ(Ǽ.ÚǷ.Ú8,2-8,5Úǵ).ÚǌǴǼǪǱǶǩÚǼǺǻǩǶǷǫǴǮǶǱȈÚ
ǼǹǷǫǶȈÚǻǩÚǯǮ.ÚǋǷǭȄÚǪǮǰǶǩǸǷǹǶȄǮ.ÚÚÚÚǋǷǭǷǫǵǮȂǩȇȂǱǵǱÚǸǷǹǷǭǩǵǱÚǺǴǼǯǩǻÚǻǮǾǶǷǬǮǶǶȄǮÚǱÚǷǰǮǹǶǷ-ǵǷǹǺǳǱǮÚ
ǸǮǺǳǱÚǱÚǸǹǷǺǴǷǱÚǱÚǴǱǶǰȄÚǸǮǺǳǩÚǫÚǺǫȈǰǶȄǾÚǬǹǼǶǻǩǾÚǷǰǮǹǶǷ-ǴǮǭǶǱǳǷǫǷǬǷÚǬǮǶǮǰǱǺǩ.ÚÚǘǱǻǩǶǱǮ ǫǷǭǷǶǷǺǶǷǬǷÚ
ǬǷǹǱǰǷǶǻǩÚǷǺǼȂǮǺǻǫǴȈǮǻǺȈÚǰǩÚǺȀǮǻÚǱǶǽǱǴȅǻǹǩǿǱǱÚǩǻǵǷǺǽǮǹǶȄǾÚǷǺǩǭǳǷǫ.ÚÚÚÚÚÚÚÚÚǓǷȆǽǽǱǿǱǮǶǻÚǽǱǴȅǻǹǩǿǱǱÚ
ǸȄǴǮǫǩǻȄǾÚǸǮǺǳǷǫÚ(ǑǌǦ-3) ¿ 0,5-1,0Úǵ/ǺǼǻ,ÚǺǼǬǴǱǶǳǷǫÚǻȈǯǮǴȄǾÚ(ǑǌǦ-6, 7) ¿ 0,05Úǵ/ǺǼǻ,ÚǻǮǾǶǷǬǮǶǶȄǾÚǸǮǺǳǷǫÚ
(ǑǌǦ-2) ¿ 1,0-5,0Úǵ/ǺǼǻ,ÚǺǼǸǮǺǮǲÚ(ǑǌǦ-4, 5) ¿ 0,1-0,5Úǵ/ǺǼǻ. 

  
ǘǷÚǺǻǮǸǮǶǱÚǵǷǹǷǰǶǷǬǷÚǸǼȀǮǶǱȈÚǬǹǼǶǻȄÚǑǌǦÚ- 2-6ÚǷǻǶǷǺȈǻǺȈÚǳÚǺǱǴȅǶǷǸǼȀǱǶǱǺǻȄǵ (ǌǗǚǛÚ25100-95). 
 
ǖǷǹǵǩǻǱǫǶȄǮÚǱÚǹǩǺȀǮǻǶȄǮÚǰǶǩȀǮǶǱȈÚǽǱǰǱǳǷ-ǵǮǾǩǶǱȀǮǺǳǱǾÚǺǫǷǲǺǻǫÚǬǹǼǶǻǷǫÚǭǴȈÚǹǩǺȀǮǻǩÚǷǺǶǷǫǩǶǱǲÚ

ǸǹǱǫǮǭǮǶȄÚǫÚǻǩǪǴǱǿǮÚ1. 
ǛǩǪǴǱǿǩÚ1 

 
 
ǋÚǳǩȀǮǺǻǫǮÚǹǩǺȀǮǻǶǷǲÚǸǹǱǵǮǵÚǶǩǱǪǷǴǮǮÚǶǮǪǴǩǬǷǸǹǱȈǻǶǼȇÚǺǳǫǩǯǱǶǼÚ(ǺÚǶǩǱǪǷǴȅȁǮǲÚǺǴǩǪǷǲÚǻǷǴȂǮǲ)- 

Ǻǳǫ.Ȭ1.ÚǍǩǶǶǼȇÚǺǳǫǩǯǱǶǼÚǸǹǮǭǺǻǩǫǱǵÚǶǩÚǹǱǺ.1Ú 
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РǳǼ.1 РǫǼȂǰǽǸǫя Ǽǵǭ. Ȯ1 
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ǛǩǳǱǵÚǷǪǹǩǰǷǵ,ÚǸǹǱÚǬǴǼǪǱǶǮÚǫȄǮǵǳǱÚǵǮǶǮǮÚ1ǵÚǶǮǺǼȂǱǵÚǺǴǷǮǵÚȈǫǴȈǮǻǺȈÚǑǌǦ-2 ¿ ǸǮǺǳǱÚǸȄǴǮǫǩǻȄǮÚǺÚ

ǹǩǺǻǱǻǮǴȅǶȄǵǱÚǷǺǻǩǻǳǩǵǱÚǺǹǮǭǶǮǲÚǸǴǷǻǶǷǺǻǱÚǶǩǺȄȂǮǶǶȄǮÚǫǷǭǷǲ.ÚǋÚǛǩǪǴǱǿǮÚ 1ÚǸǷǭǹȈǭǶǷǲÚǷǹǬǩǶǱǰǩǿǱǮǲÚ
«ǌǮǷǺǮǹǫǱǺ-ǚǘǪ»ÚǸǹǮǭǺǻǩǫǴǮǶǷÚǻǷǴȅǳǷÚǰǶǩȀǮǶǱǮÚR0 = 1ǳǬǺ/Ǻǵ2(0,1ÚǕǘǩ). 

ǗǭǶǩǳǷÚ ǸǹǷǫǮǭǮǶȄÚ ǱǺǸȄǻǩǶǱȈÚ ǺǻǩǻǱȀǮǺǳǱǵÚ ǰǷǶǭǱǹǷǫǩǶǱǮǵ.Ú ǌǹǩǽǱǳǱÚ ǴǷǪǷǫǷǬǷÚ ǱÚ ǪǷǳǷǫǷǬǷÚ
ǺǷǸǹǷǻǱǫǴǮǶǱȈÚǭǴȈÚǺǴǷȈÚǑǌǦ-2ÚǸǹǮǭǺǻǩǫǱǵÚǫÚǛǩǪǴǱǿǮÚ2. 

ǛǩǪǴǱǿǩÚ2 
ǚǳǫǩǯǱǶǩÚ
2 

 
 

ǚǳǫǩǯǱǶǩÚ
3 

 
 

ǚǳǫǩǯǱǶǩÚ
4 

 

 
 

 
ǋÚ ǺǷǷǻǫǮǻǺǻǫǱǱÚ ǺÚ Ǚǚǖ-33-70,Ú ǭǷǸǼǺǳǩǮǻǺȈÚ ǸǹǱǶǱǵǩǻȅÚ ǸǹǷȀǶǷǺǻǶȄǮÚ ǱÚ ǭǮǽǷǹǵǩǿǱǷǶǶȄǮÚ

ǾǩǹǩǳǻǮǹǱǺǻǱǳǱÚǸǷÚǭǩǶǶȄǵÚǺǻǩǻǱȀǮǺǳǷǬǷÚǰǷǶǭǱǹǷǫǩǶǱȈ.Ú  
ǋÚǺǷǷǻǫǮǻǺǻǫǱǱÚǺÚǙǚǖ-33-70,ÚǛǩǪǴǱǿǩÚ2,ÚǺǻǩǻǱȀǮǺǳǱǲÚǼǬǷǴÚǫǶǼǻǹǮǶǶǮǬǷÚǻǹǮǶǱȈÚƬ = 36°. 
ǕǷǭǼǴȅÚǭǮǽǷǹǵǩǿǱǱÚǎÚ=Ú2,5*130Ú=Ú325ǳǬǺ/Ǻǵ2=Ú32,5Ǖǘǩ. 
ǛǷǬǭǩÚ ǭǴȈÚ ǶǮǺǼȂǮǬǷÚ ǺǴǷȈÚ ǰǩǭǩǮǵÚ ǺǴǮǭǼȇȂǱǮÚ ǹǩǺȀǮǻǶȄǮÚ ǾǩǹǩǳǻǮǹǱǺǻǱǳǱ (ǫÚ ǺǷǷǻǫǮǻǺǻǫǱǱÚ ǺÚ ǗǍǖÚ

18.046-01ÚǱ ǚǘÚ50-101-2004): 
 

ǘǷǳǩǰǩǻǮǴȅ ǎǭ.ÚǱǰǵ.Ú ǐǶǩȀǮǶǱǮ 

ǕǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱ EǬǹ      Ǖǘǩ 100 
ǜǭǮǴȅǶǷǮÚǺǿǮǸǴǮǶǱǮ ǚǬǹ      Ǖǘǩ 0.003 
ǜǬǷǴÚǫǶǼǻǹǮǶǶǮǬǷÚǻǹǮǶǱȈ Ƭ ǬǹÚ    Ǭǹǩǭ   23 
ǚǻǩǻǱȀǮǺǳǱǲÚǼǬǷǴÚǫǶǼǻǹǮǶǶǮǬǷÚǻǹǮǶǱȈ Ƭ ǬǹÚ    Ǭǹǩǭ   31 
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1.2 ДǫǸǸыǰ Ǻǹ ǸǫǮǻǾǲǵǫǷ 

 
ǋÚ ǺǷǷǻǫǮǻǺǻǫǱǱÚ ǺÚ ǛǮǾǶǱȀǮǺǳǱǵÚ ǰǩǭǩǶǱǮǵÚ (ǘǹǱǴǷǯǮǶǱǮÚ 1),Ú ǶǮǷǪǾǷǭǱǵǷÚ ǹǩǺǺȀǱǻǩǻȅÚ ǷǺǶǷǫǩǶǱǮÚ ǱÚ

ǸǷǳǹȄǻǱǮÚ ǫÚ ǰǷǶǮÚ ǸǷǬǹǼǰǷȀǶǷ-ǹǩǰǬǹǼǰǷȀǶȄǾÚ ǹǩǪǷǻÚ ǶǩÚ ǭǱǶǩǵǱȀǮǺǳǷǮÚ ǫǷǰǭǮǲǺǻǫǱǮÚ Ƿǻ ǹǱȀǺǻǩǳǮǹǷǫÚ
ǬǹǼǰǷǸǷǭȃǮǵǶǷǺǻȅȇÚ ǭǷÚ 45ÚǻÚ ǱÚ ǭǩǫǴǮǶǱǮǵÚ ǶǩÚ ǸǮǹǮǭǶȇȇÚ ǷǺȅÚ 100ÚǻǶ (ǹǱǺÚ 2)., ǩÚǻǩǳǯǮÚ ǷǻÚ ǸǮǹǮǭǫǱǯǮǶǱȈÚ
ǻǮǹǵǱǶǩǴȅǶȄǾÚǻȈǬǩȀǮǲÚǺÚǸǷǴǶǷǺǻȅȇÚǰǩǬǹǼǯǮǶǶȄǵÚǹǷǴǴ-ǻǹǮǲǴǮǹǷǵÚ60Úǻ (ǹǱǺ.3). 

 

 
РǳǼ.2 РǳȂǼǽǫǵǰǻ Ǯ/Ǻ 45ǽ 

 
 

 
РǳǼ.2 РǹǶǶ-ǽǻǰǴǶǰǻ 60 ǽ 

 
 

ǋÚǳǩȀǮǺǻǫǮÚǹǩǺȀǮǻǶǷǬǷÚǻǹǩǶǺǸǷǹǻǶǷǬǷÚǺǹǮǭǺǻǫǩÚǸǹǱǶǱǵǩǮǻǺȈ ǹǱȀǺǻǩǳǮǹÚǬǹǼǰǷǸǷǭȃǮǵǶǷǺǻȅȇÚ45ǻ.Ú
ǑǶǻǮǶǺǱǫǶǷǺǻȅÚǸǹǱǶǱǵǩǮǻǺȈÚ150Úǩǫǻ/ǺǼǻ. 

ǛǮǾǶǱȀǮǺǳǱǮÚǾǩǹǩǳǻǮǹǱǺǻǱǳǱÚǹǩǺȀǮǻǶǷǬǷÚǻǹǩǶǺǸǷǹǻǶǷǬǷÚǺǹǮǭǺǻǫǩÚǸǹǮǭǺǻǩǫǴǮǶȄÚǶǱǯǮ. 
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1.3 ДǫǸǸыǰ Ǻǹ ǾǼǳǶǰǸǳю ǹǼǸǹǭǫǸǳя 

 
ǘǹǮǭǴǩǬǩǮǵǩȈÚ ǻǮǾǶǷǴǷǬǱȈÚ ǼǺǱǴǮǶǱȈÚ - ǻǮǾǶǷǴǷǬǱȈÚ ǼǳǹǮǸǴǮǶǱȈÚ ǸǹǱǹǷǭǶȄǾÚ ǬǹǼǶǻǷǫÚ "ANT"Ú (ǩǶǬǴ.- 

ǵǼǹǩǫǮǲ). 
ǍǩǶǶǩȈÚǻǮǾǶǷǴǷǬǱȈÚǹǩǰǹǩǪǷǻǩǶǩÚǺÚǼȀȉǻǷǵÚǳǴǱǵǩǻǱȀǮǺǳǱǾÚǷǺǷǪǮǶǶǷǺǻǮǲÚǙǷǺǺǱǲǺǳǷǲÚǝǮǭǮǹǩǿǱǱÚǱÚǮȉÚ

ǶǷǹǵǩǻǱǫǶȄǾÚǭǷǳǼǵǮǶǻǷǫ.ÚǘǹǱǵǮǶǮǶǱǮÚǻǮǾǶǷǴǷǬǱǲÚǫǷǰǵǷǯǶǷÚǶǩÚǫǺǮǾÚǳǩǻǮǬǷǹǱȈǾÚǩǫǻǷǵǷǪǱǴȅǶȄǾÚǭǷǹǷǬ,ÚǫǷÚ
ǫǺǮǾÚǳǴǱǵǩǻǱȀǮǺǳǱǾÚǰǷǶǩǾÚǙǷǺǺǱǲǺǳǷǲÚǝǮǭǮǹǩǿǱǱ. 

ǛǮǾǶǷǴǷǬǱȈÚǼǳǹǮǸǴǮǶǱȈÚǬǹǼǶǻǷǫÚ"ANT"ÚǶǮÚǱǵǮǮǻÚǩǶǩǴǷǬǷǫÚǳǩǳÚǫÚǙǷǺǺǱǱ,ÚǻǩǳÚǱÚǰǩÚǮȉÚǸǹǮǭǮǴǩǵǱÚǸǷÚ
ǺǴǮǭǼȇȂǱǵÚǽǩǳǻǷǹǩǵ:Ú ǫȄǺǷǳǱǮÚǽǱǰǱǳǷ-ǵǮǾǩǶǱȀǮǺǳǱǮÚ ǸǷǳǩǰǩǻǮǴǱÚ ǼǳǹǮǸǴȉǶǶȄǾÚ ǬǹǼǶǻǷǫ,Ú ǶǱǰǳǩȈÚ ǺǵǮǻǶǩȈÚ
ǺǻǷǱǵǷǺǻȅÚ ǵǩǻǮǹǱǩǴǷǫÚ ǱÚ ǹǩǪǷǻ,Ú ǸǹǷǺǻǷǻǩÚ ǸǹǱǵǮǶǮǶǱȈÚ ǱÚ ǷǪȂǮǭǷǺǻǼǸǶǷǺǻȅ,Ú 100%Ú ȆǳǷǴǷǬǱȀǮǺǳǩȈÚ
ǪǮǰǷǸǩǺǶǷǺǻȅ.ÚǍǴȈÚǸǹǷǱǰǫǷǭǺǻǫǩÚǹǩǪǷǻÚǵǷǬǼǻÚǪȄǻȅÚǱǺǸǷǴȅǰǷǫǩǶȄÚǹǩǰǴǱȀǶȄǮÚǻǱǸȄÚǸǹǱǹǷǭǶȄǾÚǬǹǼǶǻǷǫÚǺÚ
ǺǷǭǮǹǯǩǶǱǮǵÚǬǴǱǶǱǺǻȄǾÚȀǩǺǻǱǿÚǷǻÚ5%ÚǭǷÚ80%. 

 
ǗǪǴǩǺǻȅÚǸǹǱǵǮǶǮǶǱȈÚǻǮǾǶǷǴǷǬǱǱÚǼǳǹǮǸǴǮǶǱȈÚǬǹǼǶǻǷǫÚ"ANT": 
- ǚǷǰǭǩǶǱǮÚǶǱǯǶǱǾÚǱÚǫǮǹǾǶǱǾÚǺǴǷȉǫÚǷǺǶǷǫǩǶǱǲÚǩǫǻǷǵǷǪǱǴȅǶȄǾ ǭǷǹǷǬÚIÚ-VÚǻǮǾǶǱȀǮǺǳǷǲÚǳǩǻǮǬǷǹǱǱ. 
- ǚǷǰǭǩǶǱǮÚǶǱǯǶǱǾÚǱÚǫǮǹǾǶǱǾÚǺǴǷȉǫÚǸǷǳǹȄǻǱǲÚǩǫǻǷǭǷǹǷǬÚIV-VÚǻǮǾǶǱȀǮǺǳǷǲÚǳǩǻǮǬǷǹǱǱ. 
- ǚǻǩǪǱǴǱǰǩǿǱȈÚǫǮǹǾǶǮǬǷÚǺǴǷȈÚǰǮǵǴȈǶǷǬǷÚǸǷǴǷǻǶǩÚǩǫǻǷǵǷǪǱǴȅǶȄǾÚǱÚǯǮǴǮǰǶǷǭǷǹǷǯǶȄǾÚǭǷǹǷǬ. 
- ǜǳǹǮǸǴǮǶǱǮÚǷǪǷȀǱǶÚǱÚǷǻǳǷǺǷǫÚǭǷǹǷǬ. 
- ǜǺǻǹǷǲǺǻǫǷÚǺǴǷǮǫÚǷǺǶǷǫǩǶǱǲÚǱÚǸǷǳǹȄǻǱǲÚǫǰǴȉǻǶǷ-ǸǷǺǩǭǷȀǶȄǾÚǸǷǴǷǺÚǱÚǹǼǴǮǯǶȄǾÚǭǷǹǷǯǮǳ. 
- ǚǷǰǭǩǶǱǮÚǷǺǶǷǫǩǶǱǲÚǸǷǭÚǸǹǷǵȄȁǴǮǶǶȄǮÚǱÚǬǹǩǯǭǩǶǺǳǱǮÚǷǪȃǮǳǻȄ. 
- ǌǮǹǵǮǻǱǰǩǿǱȈÚǸǷǴǱǬǷǶǷǫÚǱÚǾǹǩǶǱǴǱȂÚǷǸǩǺǶȄǾÚǫǮȂǮǺǻǫ. 
 
ǗǺǶǷǫǶȄǵÚ ȆǴǮǵǮǶǻǷǵÚ ǻǮǾǶǷǴǷǬǱȀǮǺǳǷǬǷÚ ǸǹǷǿǮǺǺǩÚ ȈǫǴȈǮǻǺȈÚ ǸǹǮǸǩǹǩǻÚ «ǚǻǩǪǱǴǱǰǩǻǷǹÚ ǬǹǼǶǻǷǫÚ ǱÚ

ǷǹǬǩǶǷǵǱǶǮǹǩǴȅǶȄǾÚ ǺǵǮǺǮǲÚ «ANT»Ú (ǭǩǴǮǮÚ ǸǷÚ ǻǮǳǺǻǼÚ ǺǻǩǪǱǴǱǰǩǻǷǹÚ «ANT»),Ú ǸǹǷǱǰǫǷǭǱǵȄǲÚ ǐǉǗÚ «ǉǖǛ-
ǑǶǯǱǶǱǹǱǶǬ»ÚǶǩÚǻǮǹǹǱǻǷǹǱǱÚǙǷǺǺǱǲǺǳǷǲÚǝǮǭǮǹǩǿǱǱ.ÚǚǻǩǪǱǴǱǰǩǻǷǹÚ"ANT"ÚȈǫǴȈǮǻǺȈÚǸǷǫǮǹǾǶǷǺǻǶǷ-ǩǳǻǱǫǶȄǵÚ
ǫǮȂǮǺǻǫǷǵ.ÚǎǬǷÚǭǮǲǺǻǫǱǮÚǶǩǸǹǩǫǴǮǶǷÚǶǩÚǺǷǰǭǩǶǱǮÚǶǷǫȄǾÚ ǳǹǱǺǻǩǴǴǱȀǮǺǳǱǾÚǺǫȈǰǮǲÚǱǰÚǱǵǮȇȂǱǾǺȈÚǫÚǬǹǼǶǻǮÚ
ǵǩǳǹǷÚǱÚǵǱǳǹǷÚȆǴǮǵǮǶǻǷǫ,ÚǸǼǻȉǵÚǸǹǷǫǮǭǮǶǱȈÚǷǳǱǺǴǱǻǮǴȅǶǷ-ǫǷǺǺǻǩǶǷǫǱǻǮǴȅǶǷǲÚǹǮǩǳǿǱǱ.ÚǍǩǶǶȄǲÚǸǹǷǿǮǺǺÚ
ǸǷǴǶǷǺǻȅȇÚ ǸǷǫǻǷǹȈǮǻÚ ǽǱǰǱǳǷ-ǾǱǵǱȀǮǺǳǱǮÚ ǸǹǷǿǮǺǺȄÚ ǼǳǹǮǸǴǮǶǱȈÚ ǬǹǼǶǻǷǫÚ Ú ǱÚ ǷǪǹǩǰǷǫǩǶǱȈÚ ǳǩǵǮǶǱǺǻȄǾÚ
ǷǻǴǷǯǮǶǱǲ,ÚǸǹǷǱǺǾǷǭȈȂǱǾÚǫÚǰǮǵǶǷǲÚǳǷǹǮ,ÚǳÚǸǹǱǵǮǹǼ:ÚǷǪǹǩǰǷǫǩǶǱǮÚǳǩǵǶȈÚǭǷǴǷǵǱǻ,ÚǱǰǫǮǺǻǶȈǳ,ÚǸǮǺȀǩǶǱǳÚǱÚ
ǻ.ǭ.. 

ǙǩǺǾǷǭÚǺǻǩǪǱǴǱǰǩǻǷǹǩÚ«ANT»ÚǺǷǺǻǩǫǴȈǮǻÚ0.007%ÚǷǻÚǵǩǺǺȄÚǬǹǼǶǻǩÚǱǴǱÚ1ǴÚǶǩÚ7,5ǵßÚǳǷǶǺǻǹǼǳǻǱǫǶǷǬǷÚ
ǺǴǷȈÚǭǷǹǷǯǶǷǲÚǷǭǮǯǭȄ.ÚǑǺǸǷǴȅǰǷǫǩǶǱǮÚǸǹǮǸǩǹǩǻǩÚǷǺǼȂǮǺǻǫǴȈǮǻǺȈÚǫÚǫǱǭǮÚǫǷǭǶǷǬǷÚǹǩǺǻǫǷǹǩ.ÚǋÚǳǩȀǮǺǻǫǮÚ
ǭǷǸǷǴǶǱǻǮǴȅǶȄǾÚǳǩǻǩǴǱǰǩǻǷǹǷǫÚǹǮǩǳǿǱǱÚǵǷǬǼǻÚǱǺǸǷǴȅǰǷǫǩǻȅǺȈÚǹǩǰǴǱȀǶȄǮÚǫǱǭȄÚǶǮǷǹǬǩǶǱȀǮǺǳǱǾÚǫȈǯǼȂǱǾÚ
ǱǴǱÚǸǹǷǵȄȁǴǮǶǶȄǾÚǷǻǾǷǭǷǫ,ÚǻǩǳǱǾÚǳǩǳ:ÚǿǮǵǮǶǻÚ1-5%,ÚǷǻǾǷǭȄÚǭǹǷǪǴǮǶǱȈÚǷǺǩǭǷȀǶȄǾÚǱÚǵǩǬǶǮǰǱǩǴȅǶȄǾÚǸǷǹǷǭ,Ú
ǩǳǻǱǫǶȄǮÚȁǴǩǳǱÚǱÚǭǹǼǬǷǮ. 

 
ǘǹǮǱǵǼȂǮǺǻǫǩÚǸǹǱǵǮǶǮǶǱȈÚǻǮǾǶǷǴǷǬǱǱÚǼǳǹǮǸǴǮǶǱȈÚǬǹǼǶǻǷǫÚ"ANT": 
 
1. ǋȄǺǷǳǱǮÚǽǱǰǱǳǷ-ǵǮǾǩǶǱȀǮǺǳǱǮÚǸǷǳǩǰǩǻǮǴǱÚǼǳǹǮǸǴȉǶǶȄǾÚǬǹǼǶǻǷǫ 
ǌǹǼǶǻȄ,ÚǼǳǹǮǸǴȉǶǶȄǮÚǺÚǸǹǱǵǮǶǮǶǱǮǵÚǺǻǩǪǱǴǱǰǩǻǷǹǩÚ"ANT",ÚǷǪǴǩǭǩȇǻÚǫȄǺǷǳǱǵǱÚǽǱǰǱǳǷ-ǵǮǾǩǶǱȀǮǺǳǱǵǱÚ

ǸǷǳǩǰǩǻǮǴȈǵǱÚ ǱÚ ǸǷǴǶǷǺǻȅȇÚ ǺǷǷǻǫǮǻǺǻǫǼȇǻÚ ǻǹǮǪǷǫǩǶǱȈǵÚ ǌǗǚǛÚ 23558-94Ú "ǚǵǮǺǱÚ ȂǮǪȉǶǷȀǶǷ-ǬǹǩǫǱǲǶǷ-
ǸǮǺȀǩǶȄǮÚǱÚǬǹǼǶǻȄ,ÚǷǪǹǩǪǷǻǩǶǶȄǮÚǶǮǷǹǬǩǶǱȀǮǺǳǱǵǱÚǫȈǯǼȂǱǵǱÚǵǩǻǮǹǱǩǴǩǵǱ,ÚǭǴȈÚǭǷǹǷǯǶǷǬǷ ǱÚǩȆǹǷǭǹǷǵǶǷǬǷÚ
ǺǻǹǷǱǻǮǴȅǺǻǫǩ.ÚǓÚǸǹǱǵǮǹǼ,ÚǸǹǱÚǺǻǹǷǱǻǮǴȅǺǻǫǮÚǩǫǻǷǵǷǪǱǴȅǶȄǾÚǭǷǹǷǬÚVÚǻǮǾǶǱȀǮǺǳǷǲÚǳǩǻǮǬǷǹǱǱÚǸǮǹǮǾǷǭǶǷǬǷÚ
ǻǱǸǩÚ ǭǷǺǻǩǻǷȀǶǷÚ ǼǺǻǹǷǲǺǻǫǷÚ ǷǭǶǷǬǷÚ ǺǴǷȈÚ ǱǰÚ ǼǳǹǮǸǴȉǶǶǷǬǷÚ ǬǹǼǶǻǩÚ ǻǷǴȂǱǶǷǲÚ h=0,15ǵ.Ú ǍǩǶǶȄǲÚ
ǳǷǶǺǻǹǼǳǻǱǫǶȄǲÚ ǺǴǷǲÚ ǹǩǺǺȀǱǻǩǶÚ ǶǩÚ ǭǫǱǯǮǶǱǮÚ ǻǹǩǶǺǸǷǹǻǩÚ ǺÚ ǶǩǬǹǼǰǳǷǲÚ ǶǩÚ ǷǺȅÚ ǭǷÚ 8Ǜǚ.Ú ǗǪȂǱǲÚ ǵǷǭǼǴȅÚ
ǼǸǹǼǬǷǺǻǱÚǶǩÚǸǷǫǮǹǾǶǷǺǻǱÚǭǩǶǶǷǬǷÚǺǴǷȈÚǺǷǺǻǩǫǱǻÚǪǷǴǮǮÚ150Ǖǘǩ. 
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2.ÚǚǶǱǯǮǶǱǮÚǺǵǮǻǶǷǲÚǺǻǷǱǵǷǺǻǱÚǭǷǹǷǯǶǷ-ǺǻǹǷǱǻǮǴȅǶȄǾÚǹǩǪǷǻÚǷǻÚ30%ÚǭǷÚ70%. 
ǚǶǱǯǮǶǱǮÚǺǵǮǻǶǷǲÚǺǻǷǱǵǷǺǻǱÚǸǹǷǱǺǾǷǭǱǻÚǰǩÚǺȀȉǻÚǺǴǮǭǼȇȂǱǾÚǽǩǳǻǷǹǷǫ: 
- ǶǱǰǳǷǲÚǺǻǷǱǵǷǺǻǱÚǱǺǸǷǴȅǰǼǮǵȄǾÚǵǩǻǮǹǱǩǴǷǫÚǱÚǺǻǩǪǱǴǱǰǩǻǷǹǩÚ"ANT" 
- ǷǻǺǼǻǺǻǫǱǱÚǶǮǷǪǾǷǭǱǵǷǺǻǱÚǱǺǸǷǴȅǰǷǫǩǶǱȈÚǱǶǮǹǻǶȄǾÚǵǩǻǮǹǱǩǴǷǫÚǱÚǻǹǩǶǺǸǷǹǻǶȄǾÚǹǩǺǾǷǭǷǫÚǶǩÚǱǾÚ

ǭǷǺǻǩǫǳǼ 
 
3.ÚǚǷǳǹǩȂǮǶǱǮÚǺǹǷǳǷǫÚǸǹǷǱǰǫǷǭǺǻǫǩÚǹǩǪǷǻÚǪǷǴǮǮÚȀǮǵÚǶǩÚ50%. 
ǘǹǱÚ ǱǺǸǷǴȅǰǷǫǩǶǱǱÚ ǫȄǺǷǳǷǸǹǷǱǰǫǷǭǱǻǮǴȅǶǷǲÚ ǻǮǾǶǱǳǱ,Ú ǻǩǳǷǲÚ ǳǩǳÚ ǺǩǵǷǾǷǭǶȄǮÚ ǱǴǱÚ ǶǩǫǮǺǶȄǮÚ

ǹǮǺǩǲǳǴǮǹȄ,ÚǳÚǸǹǱǵǮǹǼ,ÚǹǩǺǸǹǮǭǮǴǱǻǮǴǱÚǱÚǽǹǮǰȄÚǳǷǵǸǩǶǱǱÚStehrÚ(www.stehr.com)ÚǱǴǱÚǺǩǵǷǾǷǭǶȄǮÚǹǮǺǩǲǳǴǮǹȄÚ
(Catarpiller,ÚBomag,ÚWirtgenÚǱÚǻ.ǭ.),ÚǫÚǻǮȀǮǶǱǮÚǹǩǪǷȀǮǲÚǺǵǮǶȄÚǸǹǷǱǰǫǷǭǱǻǺȈÚǼǺǻǹǷǲǺǻǫǷÚǷǻÚ2000ǵÞÚǭǷÚ8000ǵÞÚ
ǳǷǶǺǻǹǼǳǻǱǫǶǷǬǷÚǺǴǷȈÚǼǳǹǮǸǴȉǶǶǷǬǷÚǬǹǼǶǻǩ. 

ǋÚǺǴǼȀǩǮÚǱǺǸǷǴȅǰǷǫǩǶǱȈÚǶǮǺǸǮǿǱǩǴǱǰǱǹǷǫǩǶǶǷǲÚǻǮǾǶǱǳǱ,ÚǻǩǳǷǲÚǳǩǳÚǺǮǴȅǺǳǷǾǷǰȈǲǺǻǫǮǶǶȄǮÚǶǩǫǮǺǶȄǮÚ
ǽǹǮǰȄ,ÚǫÚǻǮȀǮǶǱǱÚǹǩǪǷȀǮǲÚǺǵǮǶȄÚǸǹǷǱǰǫǷǭǱǻǺȈÚǼǺǻǹǷǲǺǻǫǷÚǷǻÚ500ǵÞÚǭǷÚ2000ǵÞÚǳǷǶǺǻǹǼǳǻǱǫǶǷǬǷÚǺǴǷȈ. 

 
4.Ú100%ÚȆǳǷǴǷǬǱȀǮǺǳǩȈÚǪǮǰǷǸǩǺǶǷǺǻȅÚǸǹǷǫǮǭǮǶǱȈÚǭǷǹǷǯǶǷ-ǺǻǹǷǱǻǮǴȅǶȄǾÚǹǩǪǷǻ. 
ǚǻǩǪǱǴǱǰǩǻǷǹÚ"ANT"ÚǶǮÚǷǳǩǰȄǫǩǮǻÚǳǩǳǷǬǷ-ǴǱǪǷÚǷǻǹǱǿǩǻǮǴȅǶǷǬǷÚǫǷǰǭǮǲǺǻǫǱȈÚǶǩÚǷǳǹǼǯǩȇȂǼȇÚǺǹǮǭǼÚ

ǱÚȈǫǴȈǮǻǺȈÚ100%ÚȆǳǷǴǷǬǱȀǮǺǳǱÚǪǮǰǷǸǩǺǶȄǵ.ÚǘǹǱÚǸǹǷǫǮǭǮǶǱǱÚǭǷǹǷǯǶǷ-ǺǻǹǷǱǻǮǴȅǶȄǾÚǹǩǪǷǻÚǶǮÚǻǹǮǪǼǮǻǺȈÚ
ǷǪǮǺǸǮȀǮǶǱǮÚǻǮǾǶǱȀǮǺǳǷǬǷÚǸǮǹǺǷǶǩǴǩÚǭǷǸǷǴǶǱǻǮǴȅǶȄǵǱÚǺǹǮǭǺǻǫǩǵǱÚǰǩȂǱǻȄ. 

 
5.ÚǗǪȂǮǭǷǺǻǼǸǶǷǺǻȅÚǸǹǱǵǮǶǮǶǱȈÚǻǮǾǶǷǴǷǬǱǱ. 
ǘǹǷǫǮǭǮǶǱǮÚ ǭǷǹǷǯǶǷ-ǺǻǹǷǱǻǮǴȅǶȄǾÚ ǹǩǪǷǻÚ ǺÚ ǸǹǱǵǮǶǮǶǱǮÚ ǻǮǾǶǷǴǷǬǱǱÚ ǺǻǩǪǱǴǱǰǩǿǱǱÚ ǬǹǼǶǻǷǫÚ "ANT"Ú

ǵǷǬǼǻÚ ǷǺǼȂǮǺǻǫǴȈǻȅÚ ǶǮÚ ǻǷǴȅǳǷÚ ǺǸǮǿǱǩǴǱǰǱǹǷǫǩǶǶȄǮÚ ǭǷǹǷǯǶǷ-ǺǻǹǷǱǻǮǴȅǶȄǮÚ ǸǹǮǭǸǹǱȈǻǱȈ,Ú ǶǷÚ ǱÚ
ǶǮǺǸǮǿǱǩǴǱǰǱǹǷǫǩǶǶȄǮÚ ǷǹǬǩǶǱǰǩǿǱǱÚ ǱÚ ǸǹǮǭǸǹǱȈǻǱȈ,Ú ǩÚ ǻǩǳǯǮÚ ȀǩǺǻǶȄǮÚ ǴǱǿǩ.Ú ǘǹǷǫǮǭǮǶǱǮÚ ǭǷǹǷǯǶǷ-
ǺǻǹǷǱǻǮǴȅǶȄǾÚ ǹǩǪǷǻÚ ǷǺǼȂǮǺǻǫǴȈǮǻǺȈÚ ǺÚ ǱǺǸǷǴȅǰǷǫǩǶǱǮǵÚ ǺǻǩǶǭǩǹǻǶǷǬǷÚ ǳǷǵǸǴǮǳǻǩÚ ǵǮǾǩǶǱǰǱǹǷǫǩǶǶǷǬǷÚ
ǸǷǭǹǩǰǭǮǴǮǶǱȈ.ÚǍǴȈÚǸǹǷǫǮǭǮǶǱȈÚǹǩǪǷǻÚǸǷÚǸǹǱǬǷǻǷǫǴǮǶǱȇÚǷǪǹǩǪǷǻǩǶǶǷǲÚǬǹǼǶǻǷǺǵǮǺǱÚǵǷǬǼǻÚǱǺǸǷǴȅǰǷǫǩǻȅǺȈÚ
ǳǩǳÚ ǺǸǮǿǱǩǴǱǰǱǹǷǫǩǶǶȄǮÚ ǵǮǾǩǶǱǰǵȄÚ ǱÚ ǷǪǷǹǼǭǷǫǩǶǱǮ,Ú ǻǩǳÚ ǱÚ ǺǮǴȅǺǳǷǾǷǰȈǲǺǻǫǮǶǶǩȈÚ ǻǮǾǶǱǳǩ,Ú ǻǩǳǩȈÚ ǳǩǳÚ
ǽǹǮǰȄÚǺǮǴȅǺǳǷǾǷǰȈǲǺǻǫǮǶǶȄǮÚǬǷǹǱǰǷǶǻǩǴȅǶȄǮ,ÚǳÚǸǹǱǵǮǹǼ, KUHN EL 162-250. 

 
 

  
 

РǳǼ.3 ПǻǹǳǲǭǹǯǼǽǭǹ ǻǫǬǹǽ Ǻǹ ǽǰȀǸǹǶǹǮǳǳ ǾǵǻǰǺǶǰǸǳя ǺǻǳǻǹǯǸыȀ ǮǻǾǸǽǹǭ "ANT" 
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2. Пǹǵǻыǽǳǰ ǳǲ ǷǰǶǵǹȃǽǾȂǸыȀ эǶǰǷǰǸǽǹǭ 
 

ǑǺǳǼǺǺǻǫǮǶǶȄǮÚ ǳǩǵǶǱÚǵǷȂǮǶǱȈÚ ǸǷǴǼȀǱǴǱÚȁǱǹǷǳǷǮÚ ǹǩǺǸǹǷǺǻǹǩǶǮǶǱǮÚ ǺÚ ǺǮǹǮǭǱǶȄÚ 90-ǾÚ ǬǷǭǷǫ,Ú ǳǷǬǭǩÚ
ǺǻǩǴǱÚǸǹǱǵǮǶȈǻȅǺȈÚǸǹǱÚǼǺǻǹǷǲǺǻǫǮÚǭǷǹǷǯǶȄǾÚǸǷǳǹȄǻǱǲÚǻǹǷǻǼǩǹǷǫÚǱÚǩǫǻǷǺǻǷȈǶǷǳ. 

ǓǩǵǶǱÚ ǵǷȂǮǶǱȈ,Ú ǫȄǺǷǻǷǲÚ 40¿80Ú ǵǵ,Ú ǺÚ ǼǺǸǮǾǷǵÚ ǸǹǱǵǮǶȈȇǻǺȈÚ ǱÚ ǺǮǲȀǩǺ,Ú ǸǹǱÚ ǪǴǩǬǷǼǺǻǹǷǲǺǻǫǮÚ
ǻǮǹǹǱǻǷǹǱǲÚǭǴȈÚǭǫǱǯǮǶǱȈÚǸǮȁǮǾǷǭǷǫÚǱÚǴȉǬǳǷǬǷÚǩǫǻǷǻǹǩǶǺǸǷǹǻǩÚǺÚǶǩǬǹǼǰǳǷǲÚǶǩÚǷǺȅÚǶǮÚǪǷǴǮǮÚ6ÚǻǷǶǶ.Ú 

ǍǴȈÚǼǺǻǹǷǲǺǻǫǩÚǭǷǹǷǯǶȄǾÚǸǷǳǹȄǻǱǲ,ÚǶǩÚǳǷǻǷǹȄǮÚǭǮǲǺǻǫǼȇǻÚǸǷǫȄȁǮǶǶȄǮÚǶǩǬǹǼǰǳǱÚǷǻÚǭǮǺȈǻǱÚǭǷÚ
ǶǮǺǳǷǴȅǳǷÚǭǮǺȈǻǳǷǫÚǻǷǶǶÚ(ǸǷǹǻȄ,ÚǴǷǬǱǺǻǱȀǮǺǳǱǮÚǻǮǹǵǱǶǩǴȄÚǱÚǭǹ.),ÚǰǩÚǹǼǪǮǯǷǵÚǱÚǼǯǮÚǫÚǷǻǮȀǮǺǻǫǮǶǶǷǲÚ
ǸǹǩǳǻǱǳǮÚǺǻǹǷǱǻǮǴȅǺǻǫǩ,ÚǱǺǸǷǴȅǰǼǮǻǺȈÚǳǩǵǮǶȅÚǵǷȂǮǶǱȈÚǻǷǴȂǱǶǷǲÚ100Úǵǵ.Ú 

ǘǷǳǹȄǻǱǮÚ ǱǰÚ ǱǺǳǼǺǺǻǫǮǶǶȄǾÚ ǳǩǵǶǮǲÚ ǵǷȂǮǶǱȈÚ ¿ ǶǮǸǷǺǹǮǭǺǻǫǮǶǶǷÚ ǫǷǺǸǹǱǶǱǵǩǮǻÚ ǫǷǰǭǮǲǺǻǫǱǮÚ ǷǻÚ
ǸǷǭȃǮǵǶǷ-ǻǹǩǶǺǸǷǹǻǶȄǾÚǵǩȁǱǶ,ÚǩǫǻǷǵǷǪǱǴȅǶǷǬǷÚǱÚǻǮǾǶǷǴǷǬǱȀǮǺǳǷǬǷÚǻǹǩǶǺǸǷǹǻǩ,ÚǺǳǴǩǭǱǹǼǮǵȄǾÚǬǹǼǰǷǫÚ
(ǱǺǻǱǹǩȇȂǱǮ,Ú ǼǭǩǹǶȄǮÚ ǱÚ ǺǭǫǱǬǩȇȂǱǮÚ ǶǩǬǹǼǰǳǱ)Ú Ǳ ǩǻǵǷǺǽǮǹǶȄǾÚ ǽǩǳǻǷǹǷǫ.Ú ǘǷǳǹȄǻǱǮÚ ǫǳǴȇȀǩǮǻ:Ú
ǺǷǪǺǻǫǮǶǶǷÚǸǷǳǹȄǻǱǮÚǱǰÚǱǺǳǼǺǺǻǫǮǶǶȄǾÚǳǩǵǶǮǲÚǫȄǺǷǻǷǲÚǺǮȀǮǶǱȈÚÚ100-120Úǵǵ;ÚǰǩǸǷǴǶǮǶǱǮÚȁǫǷǫÚǵǮǯǭǼÚ
ǱǺǳǼǺǺǻǫǮǶǶȄǵǱÚǳǩǵǶȈǵǱÚ (3-5Úǵǵ);ÚǵǷǶǻǩǯǶȄǲÚ (ǫȄǹǩǫǶǱǫǩȇȂǱǲ)Ú ǺǴǷǲÚǻǷǴȂǱǶǷǲ3Ê5Ú ǺǵÚǫÚǼǸǴǷǻǶǮǶǶǷǵÚ
ǺǷǺǻǷȈǶǱǱ.Ú ǕǷǶǻǩǯǶȄǲÚ ǺǴǷǲÚ ǸǹǮǭǶǩǰǶǩȀǮǶÚ ǭǴȈÚ ǼǺǻǹǩǶǮǶǱȈÚ ǶǮǹǷǫǶǷǺǻǮǲÚ ǷǺǶǷǫǩǶǱȈÚ ǱÚ ǵǷǯǮǻÚ ǪȄǻȅÚ
ǫȄǸǷǴǶǮǶÚǱǰÚǸǮǺǳǩ,ÚǬǹǩǶǱǻǶǷǬǷÚǷǻǺǮǫǩÚǱǴǱÚǸǮǺǳǷǿǮǵǮǶǻǩÚ(ǸǮǺǳǩ,ÚǼǳǹǮǸǴǮǶǶǷǬǷÚ8-12Ú%ÚǿǮǵǮǶǻǩ). 

ǋǱǭÚǱÚǳǷǶǺǻǹǼǳǿǱȇÚǭǷǹǷǯǶǷǬǷÚǸǷǳǹȄǻǱȈÚǫȄǪǱǹǩȇǻÚǺÚ ǼȀǮǻǷǵ:Ú ȆǳǺǸǴǼǩǻǩǿǱǷǶǶǷ-ǻǮǾǶǷǴǷǬǱȀǮǺǳǷǬǷÚ
ǶǩǰǶǩȀǮǶǱȈ;Ú ǬǱǭǹǷǴǷǬǱȀǮǺǳǱǾÚ ǱÚ ǬǹǼǶǻǷǫȄǾÚ ǼǺǴǷǫǱǲÚ ǺǻǹǷǱǻǮǴȅǺǻǫǩ;Ú ǫǮǴǱȀǱǶȄ,Ú ǾǩǹǩǳǻǮǹǩÚ ǱÚ
ǱǶǻǮǶǺǱǫǶǷǺǻǱÚ ǫǷǰǭǮǲǺǻǫǱȈÚ ǶǩǬǹǼǰǷǳÚ (ǫȄǺǷǻȄÚ ȁǻǩǪǮǴȈÚ ǺǳǴǩǭǱǹǼǮǵȄǾÚ ǬǹǼǰǷǫ,Ú ȀǩǺǻǷǻȄÚ ǸǹǷǾǷǭǷǫÚ
ǩǫǻǷǵǷǪǱǴȅǶǷǬǷÚ ǻǹǩǶǺǸǷǹǻǩÚ ǱÚ ǸǷǬǹǼǰȀǱǳǷǫ,Ú ǹǮǯǱǵǩÚ ǹǩǪǷǻȄÚ ǳǹǩǶǷǫÚ ǸǷǫȄȁǮǶǶǷǲÚ ǬǹǼǰǷǸǷǭȃǮǵǶǷǺǻǱ),Ú
ǺǻǷǱǵǷǺǻǱÚǺǻǹǷǱǻǮǴȅǺǻǫǩÚǱÚȆǳǺǸǴǼǩǻǩǿǱǱ. 

ǋÚ ǷǻǮȀǮǺǻǫǮǶǶǷǲÚ ǸǹǩǳǻǱǳǮÚ ǺǻǹǷǱǻǮǴȅǺǻǫǩ,Ú ǫÚ ǳǩȀǮǺǻǫǮÚ ǭǷǹǷǯǶȄǾÚ ǸǷǳǹȄǻǱǲÚ Ú ǳǷǶǻǮǲǶǮǹǶȄǾÚÚ
ǻǮǹǵǱǶǩǴǷǫÚ ǱÚ ǸǷǹǻǷǫȄǾÚ ǻǮǹǹǱǻǷǹǱǲ,Ú ǳǩǳÚ ǸǹǩǫǱǴǷ,Ú ǭǷÚ ǶǮǭǩǫǶǮǬǷÚ ǫǹǮǵǮǶǱÚ ǸǹǱǵǮǶȈǴǱǺȅ:Ú Ú ǺǪǷǹǶȄǮÚ
ǯǮǴǮǰǷǪǮǻǷǶǶȄǮ,ÚǵǷǶǷǴǱǻǶȄǮÚǪǮǻǷǶǶȄǮÚǱǴǱÚǩǺǽǩǴȅǻǷǪǮǻǷǶǶȄǮÚǸǷǳǹȄǻǱȈ.ÚǊǮǻǷǶǶȄǮÚǳǩǵǶǱÚǵǷȂǮǶǱȈÚǭǴȈÚ
ǭǷǹǷǯǶȄǾÚǸǷǳǹȄǻǱǲÚǫȄǺǷǳǷǶǩǬǹǼǯǮǶǶȄǾÚǻǮǹǹǱǻǷǹǱǲÚǺǻǩǴǱÚǩǳǻǱǫǶǷÚǸǹǱǵǮǶȈǻȅǺȈÚǰǩÚǹǼǪǮǯǷǵÚǫÚǺǮǹǮǭǱǶǮÚ
80-ǾÚǬǷǭǷǫ,ÚǩÚǫÚǶǩȁǮǲÚǺǻǹǩǶǮÚǺÚǳǷǶǿǩÚ90-ǾÚǬǷǭǷǫ.ÚÚ 

ǍǷǹǷǯǶȄǮÚǸǷǳǹȄǻǱȈÚǱǰÚǱǺǳǼǺǺǻǫǮǶǶȄǾÚǳǩǵǶǮǲÚǵǷȂǮǶǱȈÚǷǪǴǩǭǩȇǻÚǹȈǭǷǵÚǸǹǮǱǵǼȂǮǺǻǫÚǸǷÚǺǹǩǫǶǮǶǱȇÚ
ǺÚǭǹǼǬǱǵǱÚǫǱǭǩǵǱÚǸǷǳǹȄǻǱǲÚǸǷÚǺǻǷǱǵǷǺǻǱ,ÚǺǹǷǳǩǵÚǺǴǼǯǪȄÚǱÚǹǮǵǷǶǻǷǸǹǱǬǷǭǶǷǺǻǱ. 

 
ǛǮǾǶǱǳǷ-ȆǳǷǶǷǵǱȀǮǺǳǱǮÚǸǷǳǩǰǩǻǮǴǱÚǭǷǹǷǯǶȄǾÚǸǷǳǹȄǻǱǲÚǭǴȈÚǸǷǹǻǷǫÚǱÚǴǷǬǱǺǻǱȀǮǺǳǱǾÚǻǮǹǵǱǶǩǴǷǫ: 

 
 

 

 



ИǸ
ǭ.
 Ȯ

 Ǻ
ǹǯ

Ǻ 
Пǹ

ǯǺ
. ǳ

 ǯ
ǫǽ

ǫ 
Вǲ

ǫǷ
. ǳ

Ǹǭ
. Ȯ

 
ИǸ

ǭ.
 Ȯ

 ǯ
ǾǬ

Ƕ.
 

Пǹ
ǯǺ

. ǳ
 ǯ

ǫǽ
ǫ 

 
 

 
 

 

ЛǳǼǽ 

13 
                       45310-2015-ППР   

 
Лǳ Ȯ ǯǹǵǾǷ. ИǲǷ. ПǹǯǺ. Дǫǽǫ 

     
     

 
ǚǹǩǫǶǱǻǮǴȅǶȄǲÚǩǶǩǴǱǰÚǭǷǹǷǯǶȄǾÚǸǷǳǹȄǻǱǲ: 

 
 

ǗǻǮȀǮǺǻǫǮǶǶȄǵǱÚ ǱÚ ǰǩǹǼǪǮǯǶȄǵǱÚ ǱǺǺǴǮǭǷǫǩǶǱȈǵǱÚ ǼǺǻǩǶǷǫǴǮǶǷ,Ú ȀǻǷÚ ǽǷǹǵǩ,Ú ǹǩǰǵǮǹȄÚ ǱÚ
ǹǩǺǳǴǩǭǳǩÚ ǳǩÚ ǳǩǵǶǮǲÚ ǵǷȂǮǶǱȈÚ ǷǳǩǰȄǫǩȇǻÚ ǺǼȂǮǺǻǫǮǶǶǷǮÚ ǫǴǱȈǶǱǮÚ ǶǩÚ ȆǳǺǸǴǼǩǻǩǿǱǷǶǶȄǮÚ
ǸǷǳǩǰǩǻǮǴǱÚ ǭǷǹǷǯǶǷǬǷÚ ǸǷǳǹȄǻǱȈÚ (ǸǹǷȀǶǷǺǻȅ,Ú ǹǷǫǶǷǺǻȅ)Ú ǸǹǱÚ ǭǮǲǺǻǫǱǱÚ ǸǷǫȄȁǮǶǶȄǾÚ ǶǩǬǹǼǰǷǳÚ
(ǪǷǴǮǮÚ10ÚǻǷǶǶ/ǷǺȅ). 

 
ǛǮǾǶǱȀǮǺǳǱǮÚǾǩǹǩǳǻǮǹǱǺǻǱǳǱÚǳǩǵǶǮǲÚǵǷȂǮǶǱȈ: 

 
 

ǍǴȈÚǹǩǺǺǵǩǻǹǱǫǩǮǵǷǬǷÚǹǩǺȀǮǻǶǷǬǷÚǺǴǼȀǩȈÚǸǹǮǭǴǩǬǩǮǻǺȈÚǱǺǸǷǴȅǰǷǫǩǶǱǮÚǸǷǳǹȄǻǱȈÚǱǰÚǳǩǵǶǮǲÚ
ǻǱǸǩÚÄEskoo-SixÅÚ(ǹǱǺ.4). 
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РǳǼ.4 КǫǷǰǸь ǷǹȄǰǸǳя “Eskoo-Six” 

(197Ȁ197 ǷǷ) ǹǬȄǳǴ ǭǳǯ ǳ ǻǫǼǵǶǫǯǵǫ ǭ ǯǹǻǹǱǸǹǷ Ǻǹǵǻыǽǳǳ 
 

ǓǩǵǮǶȅÚǵǷȂǮǶǱȈÚǶǷǫǷǬǷÚǸǷǳǷǴǮǶǱȈÚÄEskooSixÅÚ(ǹǱǺ.4)ÚǱǵǮǮǻÚǹȈǭÚǸǹǮǱǵǼȂǮǺǻǫÚǸǷÚǺǹǩǫǶǮǶǱȇÚ
ǺÚǻǹǩǭǱǿǱǷǶǶȄǵǱÚǽǷǹǵǩǵǱÚÄUNIÅÚǱǴǱÚÄǓǩǻǼȁǳǩÅÚ(Ǻǵ.ÚǻǩǪǴǱǿǼÚ3. 

ǛǩǪǴǱǿǩÚ3 
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3. РǫǼȂǰǽ ǹǼǸǹǭǫǸǳя ǳ Ǻǹǵǻыǽǳя 
 
3.1 РǫǼȂǰǽ ǹǼǸǹǭǫǸǳя ǳ Ǻǹǵǻыǽǳя Ǻǹ ǺǻǹȂǸǹǼǽǳ ǳ ǼǯǭǳǮǹǾǼǽǹǴȂǳǭǹǼǽǳ 

 
ǘǹǷǱǰǫǮǭǮǵÚǹǩǺȀǮǻÚǭǴȈÚ2-ǾÚǻǱǸǷǫÚǼȀǩǺǻǳǷǫ: 

1) ǜȀǩǺǻǳǱÚǺÚǶǮǺǼȂǱǵÚǺǴǷǮǵÚǱǰÚǸǮǺǳǩÚǸȄǴǮǫǩǻǷǬǷ.Ú 
2) ǜȀǩǺǻǳǱÚǺÚǶǮǺǼȂǮǵÚǺǴǷǮǵÚǸǮǺǳǩÚǵǮǴǳǷǬǷÚ(ǶǩǺȄǸǶǷǲÚǬǹǼǶǻ).ÚǋÚǭǩǶǶǷǵÚǺǴǼȀǩǮÚǸǮǺǷǳÚǵǮǴǳǱǲÚ

ǹǩǺǺȀǱǻȄǫǩǮǻǺȈÚǸǷÚǼǺǴǷǫǱȇÚǺǭǫǱǬǷǼǺǻǷǲȀǱǫǷǺǻǱÚǷǻǭǮǴȅǶǷ; 
 
ǍǴȈÚǸǮǺǳǩÚǸȄǴǮǫǩǻǷǬǷÚǸǹǱǶǱǵǩȇǻǺȈÚǺǴǮǭǼȇȂǱǮÚǹǩǺȀǮǻǶȄǮÚǾǩǹǩǳǻǮǹǱǺǻǱǳǱ: 

ǘǷǳǩǰǩǻǮǴȅ ǎǭ.ÚǱǰǵ.Ú ǐǶǩȀǮǶǱǮ 

ǕǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱ EǬǹ      Ǖǘǩ 60 
ǜǭǮǴȅǶǷǮÚǺǿǮǸǴǮǶǱǮ ǚǬǹ      Ǖǘǩ 0.004 
ǜǬǷǴÚǫǶǼǻǹǮǶǶǮǬǷÚǻǹǮǶǱȈ Ƭ ǬǹÚ    Ǭǹǩǭ   13 
ǚǻǩǻǱȀǮǺǳǱǲÚǼǬǷǴÚǫǶǼǻǹǮǶǶǮǬǷÚǻǹǮǶǱȈ Ƭ ǬǹÚ    Ǭǹǩǭ   35 

 
 
1. ǜȀǩǺǻǳǱÚǺÚǶǮǺǼȂǮǵÚǺǴǷǮǵÚǸǮǺǳǩÚǸȄǴǮǫǩǻǷǬǷ 

 
ǑǺǾǷǭǶȄǮÚǭǩǶǶȄǮ 
 

1.ÚǓǩǻǮǬǷǹǱȈÚǭǷǹǷǬǱÚ¿ III; 

2.ÚǍǷǹǷǯǶǷ-ǳǴǱǵǩǻǱȀǮǺǳǩȈÚǰǷǶǩÚ¿ II,ÚǚǘǪ.; 

3.ÚǙǩǺȀǮǻǶȄǲÚǺǹǷǳÚǺǴǼǯǪȄÚǭǷǹǷǯǶǷǲÚǷǭǮǯǭȄÚǛǺǴ =Ú15ǴǮǻ; 

4.ÚǐǩǭǩǶǶǩȈÚǶǩǭǮǯǶǷǺǻȅÚǓǶ = 0,98; 

5.ÚǖǩǬǹǼǰǳǩÚǶǩÚǷǭǱǶǷȀǶǼȇÚǷǺȅÚF =Ú1000Úǳǖ,ÚǙÚ=Ú0,85ÚǕǘǩ; 

6. ǍǱǩǵǮǻǹÚǷǻǸǮȀǩǻǳǩÚȁǱǶȄÚDǭǱǶ =Ú70Ǻǵ; 

7.ÚǑǶǻǮǶǺǱǫǶǷǺǻȅÚǭǫǱǯǮǶǱȈÚǶǩÚǳǷǶǮǿÚǺǹǷǳǩÚǺǴǼǯǪȄÚNǹ =Ú75Úǩǫǻ/ǺǼǻ;ÚǸǹǱǹǩȂǮǶǱǮÚ
ǱǶǻǮǶǺǱǫǶǷǺǻǱÚǭǫǱǯǮǶǱȈÚq = 1,02; 

8.ÚǌǹǼǶǻÚǹǩǪǷȀǮǬǷÚǺǴǷȈ¿ ǸǮǺǷǳÚǸȄǴǮǫǩǻȄǲ,ÚǎǬǹ =Ú60ÚǕǘǩÚ(W/Wǻ =Ú0,8),ÚǺÚ=Ú0,004ÚǕǘǩ,ÚƬÚ=Ú13˚,Ú
ƬǺǻ =Ú35˚; 

9.ÚǚǾǮǵǩ ǼǫǴǩǯǶǮǶǱȈÚǹǩǪǷȀǮǬǷÚǺǴǷȈÚǰǮǵǴȈǶǷǬǷÚǸǷǴǷǻǶǩÚ¿ 2; 

          ǋȄȀǱǺǴȈǮǻǺȈÚǺǼǵǵǩǹǶǷǮÚǳǷǴǱȀǮǺǻǫǷÚǸǹǱǴǷǯǮǶǱǲÚǹǩǺȀǮǻǶȄǾÚǶǩǬǹǼǰǷǳÚǰǩÚǺǹǷǳÚǺǴǼǯǪȄÚ
ǸǷÚǽǷǹǵǼǴǮÚ(3.7)Ú[2]: 

08,9643319,1125
02,1
97,15

757,0kT
q

N7,0N 14nɪдг)1(Тɪɪ ɫл
 ���� ���� �¦ ɫК

 ǩǫǻ. 

ǬǭǮ:ÚǓǺ =Ú15,97;ÚǛǹǬǭ =Ú125ÚǭǶǮǲ;Úkn = 1,19. 
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ǘǹǮǭǫǩǹǱǻǮǴȅǶǷÚǶǩǰǶǩȀǩǮǻǺȈÚǺǴǮǭǼȇȂǩȈÚǳǷǶǺǻǹǼǳǿǱȈÚǭǷǹǷǯǶǷǲÚǷǭǮǯǭȄ: 

 - ǸǷǳǹȄǻǱǮÚ¿ ǱǰÚǵǮǴǳǷȁǻǼȀǶȄǾÚȆǴǮǵǮǶǻǷǫ:ÚǸǴǱǻǳǩÚǻǱǸǩÚ4ǝ.10ÚEskoo-SixÚǶǩÚ
ǵǷǶǻǩǯǶǷǵÚǺǴǷǮÚǱǰÚǸǮǺǳǩÚǺǹǮǭǶǮǲÚǳǹǼǸǶǷǺǻǱ,ÚǷǪǹǩǪǷǻǩǶǶǷǬǷÚǿǮǵǮǶǻǷǵ,ÚǺǷǷǻǫǮǻǺǻǫǼȇȂǮǬǷÚ
ǵǩǹǳǮÚ100; 

- ǶǮǺǼȂǱǲÚǺǴǷǲÚǱǺǳǼǺǺǻǫǮǶǶǷǬǷÚǷǺǶǷǫǩǶǱȈÚ¿ ǸǮǺȀǩǶǷ-ǬǹǩǫǱǲǶǩȈÚǺǵǮǺȅ,ÚǼǳǹǮǸǴǮǶǶǩȈÚ
ǚǻǩǪǱǴǱǰǩǻǷǹǷǵÚ«ANT»Ú0,007%ÚǺǷǫǵǮǺǻǶǷÚǺÚǸǷǹǻǴǩǶǭǿǮǵǮǶǻǷǵÚ6%. 

ǕǩǻǮǹǱǩǴÚǺǴǷȈÚ 
 

,ÚǺǵÚ 
 

ǕǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚ ,ÚǕǘǩ,ÚǸǹǱÚǹǩǺȀǮǻǮ 
 
 

  
 

ǸǷÚǭǷǸǼǺǻǱǵǷǵǼÚǼǸǹǼǬǷǵǼÚ
ǸǹǷǬǱǪǼ 

 

ǸǷÚǺǭǫǱǬǷǼǺǻǷǲȀǱǫǷǺǻǱÚ 
 

ǘǴǱǻǳǩÚ ǻǱǸǩÚ 4ǝ.10Ú Eskoo-
Six  

10  
 

1650 
 

1650 
 

ǕǷǶǻǩǯǶȄǲÚ ǺǴǷǲÚ ǱǰÚ ǸǮǺǳǩÚ
ǺǹǮǭǶǮǲÚ ǳǹǼǸǶǷǺǻǱ,Ú
ǷǪǹǩǪǷǻǩǶǶǷǬǷÚ ǿǮǵǮǶǻǷǵ,Ú
ǺǷǷǻǫǮǻǺǻǫǼȇȂǮǬǷÚ ǵǩǹǳǮÚ
100 
 

5 950 950 

ǘǮǺȀǩǶǷ-ǬǹǩǫǱǲǶǩȈÚ ǺǵǮǺȅ,Ú
ǼǳǹǮǸǴǮǶǶǩȈÚ
ǚǻǩǪǱǴǱǰǩǻǷǹǷǵÚ «ANT»Ú
0,007%Ú ǺǷǫǵǮǺǻǶǷÚ ǺÚ
ǸǷǹǻǴǩǶǭǿǮǵǮǶǻǷǵÚ6%. 

50  
 

1500 
 

1500 
 

 

     ǛǹǮǪǼǮǵȄǮÚǳǷȆǽǽǱǿǱǮǶǻȄÚǸǹǷȀǶǷǺǻǱÚǸǹǷǮǳǻǱǹǼǮǵǷǲÚǭǷǹǷǯǶǷǲÚǷǭǮǯǭȄ,Ú
ǺǷǷǻǫǮǻǺǻǫǼȇȂǱǮÚǳǷȆǽǽǱǿǱǮǶǻǼÚǶǩǭǮǯǶǷǺǻǱÚ0,98ÚǭǴȈÚǭǷǹǷǬǱÚIII ǳǩǻǮǬǷǹǱǱ: 

- ǸǷÚǭǷǸǼǺǻǱǵǷǵǼÚǼǸǹǼǬǷǵǼÚǸǹǷǬǱǪǼÚ 29,1K ɬɪ
ɩɪ  ; 

- ǸǷÚǺǭǫǱǬǷǼǺǻǷǲȀǱǫǷǺǻǱÚǬǹǼǶǻǩÚǱÚǺǴǩǪǷǺǫȈǰǶȄǾÚǺǴǷǮǫÚ 1,1K ɬɪ
ɩɪ  . 

 

РǫǼȂǰǽ Ǻǹ ǯǹǺǾǼǵǫǰǷǹǷǾ ǾǺǻǾǮǹǷǾ ǺǻǹǮǳǬǾ 

ǓǷǶǺǻǹǼǳǿǱȈÚ ǭǷǹǷǯǶǷǲÚ ǷǭǮǯǭȄÚ ǫÚ ǿǮǴǷǵÚ ǼǭǷǫǴǮǻǫǷǹȈǮǻÚ ǻǹǮǪǷǫǩǶǱȈǵÚ ǸǹǷȀǶǷǺǻǱÚ ǱÚ
ǶǩǭǮǯǶǷǺǻǱÚǸǷÚǫǮǴǱȀǱǶǮÚǼǸǹǼǬǷǬǷÚǸǹǷǬǱǪǩÚǸǹǱÚǼǺǴǷǫǱǱ: 

  

 

ǬǭǮÚ - ǷǪȂǱǲÚǹǩǺȀǮǻǶȄǲÚǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚǳǷǶǺǻǹǼǳǿǱǱ,ÚǕǘǩ;Ú 

- ǵǱǶǱǵǩǴȅǶȄǲÚǻǹǮǪǼǮǵȄǲÚǷǪȂǱǲ ǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚǳǷǶǺǻǹǼǳǿǱǱ,ÚǕǘǩ; 

 - ǻǹǮǪǼǮǵȄǲÚ ǳǷȆǽǽǱǿǱǮǶǻÚ ǸǹǷȀǶǷǺǻǱÚ ǭǷǹǷǯǶǷǲÚ ǷǭǮǯǭȄÚ ǸǷÚ ǳǹǱǻǮǹǱȇÚ ǼǸǹǼǬǷǬǷÚ

ǸǹǷǬǱǪǩ,ÚǸǹǱǶǱǵǩǮǵȄǲÚǫÚǰǩǫǱǺǱǵǷǺǻǱÚǷǻÚǻǹǮǪǼǮǵǷǬǷÚǼǹǷǫǶȈÚǶǩǭǮǯǶǷǺǻǱ. 
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ǋǮǴǱȀǱǶǼÚǵǱǶǱǵǩǴȅǶǷǬǷÚǻǹǮǪǼǮǵǷǬǷÚǷǪȂǮǬǷÚǵǷǭǼǴȈÚǼǸǹǼǬǷǺǻǱÚǳǷǶǺǻǹǼǳǿǱǱÚǫȄȀǱǺǴȈȇǻÚǸǷÚ

ȆǵǸǱǹǱȀǮǺǳǷǲÚǽǷǹǵǼǴǮ: 
  

,Ú(Ǖǘǩ), 

ǬǭǮÚ   - ǺǼǵǵǩǹǶǷǮÚ ǹǩǺȀǮǻǶǷǮÚ ȀǱǺǴǷÚ ǸǹǱǴǷǯǮǶǱǲÚ ǶǩǬǹǼǰǳǱÚ ǰǩÚ ǺǹǷǳÚ ǺǴǼǯǪȄÚ ǭǷǹǷǯǶǷǲÚ
ǷǭǮǯǭȄ,ÚǼǺǻǩǶǩǫǴǱǫǩǮǵǷǮÚǫÚǺǷǷǻǫǮǻǺǻǫǱǱÚǺÚǸ.3.23Ú(ǽǷǹǵǼǴȄÚ3.6ÚǱÚ3.7);Ú 

- ȆǵǸǱǹǱȀǮǺǳǱǲÚǸǩǹǩǵǮǻǹ. 
     

ǗǪȂǱǲÚǹǩǺȀǮǻǶȄǲÚǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚǳǷǶǺǻǹǼǳǿǱǱÚǷǸǹǮǭǮǴȈȇǻÚǺÚǸǷǵǷȂȅȇÚǶǷǵǷǬǹǩǵǵȄÚǹǱǺ.5,Ú
ǸǷǺǻǹǷǮǶǶǷǲÚǸǷÚǹǮȁǮǶǱȇÚǻǮǷǹǱǱÚǼǸǹǼǬǷǺǻǱÚǭǴȈÚǵǷǭǮǴǱÚǵǶǷǬǷǺǴǷǲǶǷǲÚǺǹǮǭȄ. 

  

 

            РǳǼ.5. НǹǷǹǮǻǫǷǷǫ ǯǶя ǹǺǻǰǯǰǶǰǸǳя ǹǬȄǰǮǹ ǷǹǯǾǶя ǾǺǻǾǮǹǼǽǳ ǯǭǾȀǼǶǹǴǸǹǴ ǼǳǼǽǰǷы  

 
ǓǹǷǵǮÚǱǺǸǷǴȅǰǷǫǩǶǱȈÚǶǷǵǷǬǹǩǵǵȄ,ÚǗǪȂǱǲ ǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚǶǩÚǸǷǫǮǹǾǶǷǺǻǱÚǭǫǼǾǺǴǷǲǶǷǬǷÚ

ǷǺǶǷǫǩǶǱȈÚǷǸǹǮǭǮǴȈǮǻǺȈÚǸǷÚǽǷǹǵǼǴǮÚǕ.Ǌ.ÚǓǷǹǺǼǶǺǳǷǬǷ 
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,                                      

ǬǭǮÚ     h 1 - ǻǷǴȂǱǶǩÚǫǮǹǾǶǮǬǷÚǺǴǷȈÚǭǫǼǾǺǴǷǲǶǷǬǷÚǷǺǶǷǫǩǶǱȈ,Úǵ; 

ǎ 1 , ǎ2 - ǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚǺǷǷǻǫǮǻǺǻǫǮǶǶǷÚǫǮǹǾǶǮǬǷÚǱÚǶǱǯǶǮǬǷÚǺǴǷǮǫÚǷǺǶǷǫǩǶǱȈ,ÚǕǘǩ; 

Dp - ǹǩǺȀǮǻǶȄǲÚǭǱǩǵǮǻǹÚǸǴǷȂǩǭǱÚǹǩǺǸǹǮǭǮǴǮǶǱȈÚǶǩǬǹǼǰǳǱ,Úǵ; 

h Ȇ - ȆǳǫǱǫǩǴǮǶǻǶǩȈÚǻǷǴȂǱǶǩÚǭǫǼǾǺǴǷǲǶǷǬǷÚǷǺǶǷǫǩǶǱȈ.ÚǗǸǹǮǭǮǴȈǮǻǺȈÚǸǷÚǽǷǹǵǼǴǮ 

.     
 
ǍǩǶǶǩȈÚǽǷǹǵǼǴǩÚǻǩǳǯǮÚǵǷǯǮǻÚǪȄǻȅÚǸǹǮǭǺǻǩǫǴǮǶǩÚǫÚǫǱǭǮ: 
 

                     
))(()

)(

1
1(

2
1 4,0

4,1 гɪ

одод

гɪ

од

гɪ
ɷкв

Е
Е

D
h

arctg

Е
Е

Е
Е

��
 

S

,                           

ǬǭǮÚEȆǳǫÚ- ȆǳǫǱǫǩǴǮǶǻǶȄǲÚǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚǭǫǼǾǺǴǷǲǶǷǲÚǺǱǺǻǮǵȄ,ÚǳǬǺ/Ǻǵ2 (Ǖǘǩ); 
EǬǹ  - ǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚǬǹǼǶǻǷǫǷǬǷÚǷǺǶǷǫǩǶǱȈ,ÚǳǬǺ/Ǻǵ2 (Ǖǘǩ);  
EǷǭÚ- ǵǷǭǼǴȅÚǭǮǽǷǹǵǩǿǱǱÚǫǮǹǾǶǮǬǷÚǺǴǷȈÚǭǷǹǷǯǶǷǲÚǷǭǮǯǭȄ,ÚǳǬǺ/Ǻǵ2 (Ǖǘǩ); 
hǷǭ - ǻǷǴȂǱǶǩÚǷǭǮǯǭȄ,ÚǺǵÚ(ǵ); 
D - ǭǱǩǵǮǻǹÚǷǻǸǮȀǩǻǳǩ,ÚǹǩǫǶǷǫǮǴǱǳǷǬǷÚǺǴǮǭǼÚǳǷǴǮǺǩÚǹǩǺȀǮǻǶǷǬǷÚǩǫǻǷǵǷǪǱǴȈ,ÚÚǺǵÚ(ǵ). 

 
ǙǩǺȀǮǻÚǸǷÚǭǷǸǼǺǻǱǵǷǵǼÚǼǸǹǼǬǷǵǼÚǸǹǷǬǱǪǼÚ(ǸǷÚǻǹǮǪǼǮǵǷǵǼÚǵǷǭǼǴȇÚǭǮǽǷǹǵǩǿǱǱ)ÚǫǮǭǼǻÚǫÚ

ǺǴǮǭǼȇȂǮǲÚǸǷǺǴǮǭǷǫǩǻǮǴȅǶǷǺǻǱ: 
 1. ǗǸǹǮǭǮǴȈȇǻÚǻǹǮǪǼǮǵȄǲÚǵǱǶǱǵǩǴȅǶȄǲÚǷǪȂǱǲÚǵǷǭǼǴȅÚǳǷǶǺǻǹǼǳǿǱǱ. 
 2. ǖǩǰǶǩȀǩȇǻÚ ǵǷǭǼǴǱÚ ǱÚ ǸǹǮǭǫǩǹǱǻǮǴȅǶǷÚ ǻǷǴȂǱǶȄÚ ǺǴǷǮǫÚ ǳǷǶǺǻǹǼǳǿǱǱÚ (ǳǹǷǵǮÚ ǻǷǴȂǱǶȄÚ

ǷǺǶǷǫǩǶǱȈ). 
 3. ǋȄǸǷǴǶȈȈÚ ǹǩǺȀǮǻÚ ǳǷǶǺǻǹǼǳǿǱǱÚ ǺǫǮǹǾǼÚ ǫǶǱǰ,Ú ǷǸǹǮǭǮǴȈȇǻ ǻǹǮǪǼǮǵȄǮÚ ǵǷǭǼǴǱÚ ǶǩÚ

ǸǷǫǮǹǾǶǷǺǻǱÚǳǩǯǭǷǬǷÚǳǷǶǺǻǹǼǳǻǱǫǶǷǬǷÚǺǴǷȈ. 
 4. ǋȄǸǷǴǶȈȈÚ ǹǩǺȀǮǻÚ ǳǷǶǺǻǹǼǳǿǱǱÚ ǺǶǱǰǼÚ ǫǫǮǹǾ,Ú ǷǸǹǮǭǮǴȈȇǻÚ ǻǷǴȂǱǶǼÚ ǷǺǶǷǫǩǶǱȈÚ (ǸǹǱÚ

ǰǩǭǩǶǶǷǵÚ ǮǬǷÚ ǵǷǭǼǴǮ),Ú ǷǪǮǺǸǮȀǱǫǩȇȂǼȇÚ ǶǮǷǪǾǷǭǱǵȄǲÚ ǵǷǭǼǴȅÚ ǶǩÚ ǸǷǫǮǹǾǶǷǺǻǱÚ ǷǺǶǷǫǩǶǱȈ,Ú
ǸǷǴǼȀǮǶǶȄǲÚǸǹǱÚǹǩǺȀǮǻǮÚǺǫǮǹǾǼ. 

 
ǗǸǹǮǭǮǴǱǵÚǵǱǶǱǵǩǴȅǶȄǲÚǻǹǮǪǼǮǵȄǲÚǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱ: 

� �> @ > @ � �� ¦ 3,05-8)lg(96433,065,98Nlg65,98 pmin cЕ 190,81ÚǕǘǩ 
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ǍǩǴǮǮÚ ǸǹǱǫǮǭǮǶǱǮ ǵǶǷǬǷǺǴǷǲǶǷǲÚ ǳǷǶǺǻǹǼǳǿǱǱÚ ǳÚ ȆǳǫǱǫǩǴǮǶǻǶǷǲÚ ǷǭǶǷǺǴǷǲǶǷǲÚ ǫǮǭǮǵÚ

ǸǷǺǴǷǲǶǷ,ÚǶǩȀǱǶǩȈÚǺÚǸǷǭǺǻǱǴǩȇȂǮǬǷÚǬǹǼǶǻǩ. 
- ǭǴȈÚǺǴǷȈÚǸǮǺȀǩǶǷ-ǬǹǩǫǱǲǶǷǲÚǺǵǮǺǱ,ÚǼǳǹǮǸǴǮǶǶǩȈÚǚǻǩǪǱǴǱǰǩǻǷǹǷǵÚ«ANT»Ú0,007%Ú

ǺǷǫǵǮǺǻǶǷÚǺÚǸǷǹǻǴǩǶǭǿǮǵǮǶǻǷǵÚ6%: 
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S

 = 221,64 МПа 

- ǭǴȈÚǺǴǷȈ ǱǰÚǸǮǺǳǩÚǺǹǮǭǶǮǲÚǳǹǼǸǶǷǺǻǱ,ÚǷǪǹǩǪǷǻǩǶǶǷǬǷÚǿǮǵǮǶǻǷǵ,ÚǺǷǷǻǫǮǻǺǻǫǼȇȂǮǬǷÚǵǩǹǳǮÚ
100: 

))
64,221

950
(

7,0
05,0

()
)

64,221
950

(

1
1(

2
1

64,221
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4,1
arctg

Еɷкв

��
 

S

 = 238,17 МПа 

- ǶǩÚǸǷǫǮǹǾǶǷǺǻǱÚǸǷǳǹȄǻǱȈÚ- ǸǴǱǻǳǮÚǻǱǸǩ 4ǝ.10ÚEskoo-Six: 

))
17,238

1650
(
7,0
1,0

()
)

17,238
1650
(

1
1(

2
1

17,238
4,0

4,1
arctg

Еɷкв

��
 

S

 = 287,58МПа 

ǘǹǷǫǮǹǳǩÚǫȄǸǷǴǶǮǶǱȈÚǼǺǴǷǫǱȈÚǸǹǷȀǶǷǺǻǱ: 

| 
81,190
58,287

minЕ
Еобɳ 1,51 > 29,1K ɬɪ

ɩɪ   

ǜǺǴǷǫǱǮÚǸǹǷȀǶǷǺǻǱÚǫȄǸǷǴǶǮǶǷ. 

 

 

 

РǫǼȂǰǽ ǵǹǸǼǽǻǾǵȁǳǳ Ǻǹ ǾǼǶǹǭǳю ǼǯǭǳǮǹǾǼǽǹǴȂǳǭǹǼǽǳ ǮǻǾǸǽǫ 

ǍǷǹǷǯǶǼȇÚǷǭǮǯǭǼÚǸǹǷǮǳǻǱǹǼȇǻÚǱǰÚǹǩǺȀǮǻǩ,ÚȀǻǷǪȄÚǸǷǭÚǭǮǲǺǻǫǱǮǵÚǳǹǩǻǳǷǫǹǮǵǮǶǶȄǾÚǱǴǱÚ
ǭǴǱǻǮǴȅǶȄǾÚǶǩǬǹǼǰǷǳÚǫÚǸǷǭǺǻǱǴǩȇȂǮǵÚǬǹǼǶǻǮÚǱǴǱÚǵǩǴǷǺǫȈǰǶȄǾÚ(ǸǮǺȀǩǶȄǾ)ÚǺǴǷȈǾÚǰǩÚǫǮǺȅÚǺǹǷǳÚ
ǺǴǼǯǪȄÚ ǶǮÚ ǶǩǳǩǸǴǱǫǩǴǱǺȅÚ ǶǮǭǷǸǼǺǻǱǵȄǮÚ ǷǺǻǩǻǷȀǶȄǮÚ ǭǮǽǷǹǵǩǿǱǱÚ ǽǷǹǵǷǱǰǵǮǶǮǶǱȈ.Ú
ǖǮǭǷǸǼǺǻǱǵȄǮÚ ǭǮǽǷǹǵǩǿǱǱÚ ǺǭǫǱǬǩÚ ǫÚ ǳǷǶǺǻǹǼǳǿǱǱÚ ǶǮÚ ǪǼǭǼǻÚ ǶǩǳǩǸǴǱǫǩǻȅǺȈ,Ú ǮǺǴǱÚ ǫÚ ǬǹǼǶǻǮÚ
ǰǮǵǴȈǶǷǬǷÚǸǷǴǷǻǶǩÚǱÚǫÚǵǩǴǷǺǫȈǰǶȄǾÚ(ǸǮǺȀǩǶȄǾ)ÚǺǴǷȈǾÚǷǪǮǺǸǮȀǮǶǷÚǼǺǴǷǫǱǮ: 

  

, 

ǬǭǮÚ - ǻǹǮǪǼǮǵǷǮÚǵǱǶǱǵǩǴȅǶǷǮÚǰǶǩȀǮǶǱǮÚǳǷȆǽǽǱǿǱǮǶǻǩÚǸǹǷȀǶǷǺǻǱ,ÚǷǸǹǮǭǮǴȈǮǵǷǮÚǺÚǼȀǮǻǷǵÚ
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ǰǩǭǩǶǶǷǬǷÚǼǹǷǫǶȈÚǶǩǭǮǯǶǷǺǻǱ;Ú 
        - ǹǩǺȀǮǻǶǷǮ ǩǳǻǱǫǶǷǮÚ ǶǩǸǹȈǯǮǶǱǮÚ ǺǭǫǱǬǩÚ (ȀǩǺǻȅÚ ǺǭǫǱǬǩȇȂǮǬǷÚ ǶǩǸǹȈǯǮǶǱȈ,Ú
ǶǮǸǷǬǩȁǮǶǶǩȈÚ ǫǶǼǻǹǮǶǶǱǵÚ ǻǹǮǶǱǮǵ)Ú ǫÚ ǹǩǺȀǮǻǶǷǲÚ (ǶǩǱǪǷǴǮǮÚ ǷǸǩǺǶǷǲ)Ú ǻǷȀǳǮÚ ǳǷǶǺǻǹǼǳǿǱǱÚ ǷǻÚ
ǭǮǲǺǻǫǼȇȂǮǲÚǫǹǮǵǮǶǶǷǲÚǶǩǬǹǼǰǳǱ;Ú 

- ǸǹǮǭǮǴȅǶǩȈÚǫǮǴǱȀǱǶǩÚǩǳǻǱǫǶǷǬǷÚǶǩǸǹȈǯǮǶǱȈÚǺǭǫǱǬǩÚ(ǫÚǻǷǲÚǯǮÚǻǷȀǳǮ),ÚǸǹǮǫȄȁǮǶǱǮ 
ǳǷǻǷǹǷǲÚǫȄǰȄǫǩǮǻÚǶǩǹǼȁǮǶǱǮÚǸǹǷȀǶǷǺǻǱÚǶǩÚǺǭǫǱǬ. 

      
ǘǹǱÚǸǹǩǳǻǱȀǮǺǳǱǾÚǹǩǺȀǮǻǩǾÚǵǶǷǬǷǺǴǷǲǶǼȇÚǭǷǹǷǯǶǼȇÚǳǷǶǺǻǹǼǳǿǱȇÚǸǹǱǫǷǭȈǻÚǳÚǭǫǼǾǺǴǷǲǶǷǲÚ

ǹǩǺȀǮǻǶǷǲÚǵǷǭǮǴǱ. 
  
ǘǹǱ ǹǩǺȀǮǻǮÚ ǭǷǹǷǯǶǷǲÚ ǳǷǶǺǻǹǼǳǿǱǱÚ ǶǩÚ ǸǹǷȀǶǷǺǻȅÚ ǸǷÚ ǺǭǫǱǬǷǼǺǻǷǲȀǱǫǷǺǻǱÚ ǬǹǼǶǻǩÚ

ǰǮǵǴȈǶǷǬǷÚ ǸǷǴǷǻǶǩÚ ǫÚ ǳǩȀǮǺǻǫǮÚ ǶǱǯǶǮǬǷÚ ǸǹǱǶǱǵǩȇǻÚ ǬǹǼǶǻÚ (ǺÚ ǮǬǷÚ ǾǩǹǩǳǻǮǹǱǺǻǱǳǩǵǱ),Ú ǩÚ ǫÚ

ǳǩȀǮǺǻǫǮÚ ǫǮǹǾǶǮǬǷÚ - ǫǺȇÚ ǭǷǹǷǯǶǼȇÚ ǷǭǮǯǭǼ.Ú ǛǷǴȂǱǶǼÚ ǫǮǹǾǶǮǬǷÚ ǺǴǷȈÚ   ǸǹǱǶǱǵǩȇǻÚ ǹǩǫǶǷǲÚ

ǺǼǵǵǮÚǻǷǴȂǱǶÚǺǴǷǮǫÚǷǭǮǯǭȄÚ( ). 

  
ǕǷǭǼǴȅ ǼǸǹǼǬǷǺǻǱÚǫǮǹǾǶǮǬǷÚǺǴǷȈÚǵǷǭǮǴǱÚǫȄȀǱǺǴȈȇǻÚǳǩǳÚǺǹǮǭǶǮǫǰǫǮȁǮǶǶȄǲÚǸǷÚǽǷǹǵǼǴǮ: 
  

,                                                                    

 
ǬǭǮÚ - ȀǱǺǴǷÚǺǴǷǮǫÚǭǷǹǷǯǶǷǲÚǷǭǮǯǭȄ;Ú 

- ǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚ -ǬǷÚǺǴǷȈ; 
  

- ǻǷǴȂǱǶǩÚ -ǬǷÚǺǴǷȈ. 
  
ǘǹǱÚ ǹǩǺȀǮǻǮÚ ǸǷÚ ǼǺǴǷǫǱȇÚ ǺǭǫǱǬǷǼǺǻǷǲȀǱǫǷǺǻǱÚ ǫÚ ǸǮǺȀǩǶǷǵÚ ǺǴǷǮÚ ǷǺǶǷǫǩǶǱȈÚ ǺÚ ǸǷǵǷȂȅȇÚ

ǶǷǵǷǬǹǩǵǵȄÚ ǹǱǺ.4Ú ǶǱǯǶǮǵǼÚ ǺǴǷȇÚ ǭǫǼǾǺǴǷǲǶǷǲÚ ǵǷǭǮǴǱÚ ǼǺǴǷǫǶǷÚ ǸǹǱǺǫǩǱǫǩȇǻÚ ǷǪȄȀǶȄǮÚ
ǾǩǹǩǳǻǮǹǱǺǻǱǳǱÚǸǮǺȀǩǶǷǬǷÚǺǴǷȈÚ( ),ÚǩÚǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚǸǹǱǶǱǵǩȇǻÚǹǩǫǶȄǵÚǷǪȂǮǵǼÚǵǷǭǼǴȇÚ
ǶǩÚ ǸǷǫǮǹǾǶǷǺǻǱÚ ǸǮǺȀǩǶǷǬǷÚ ǺǴǷȈ;Ú ǻǷǴȂǱǶǼÚ ǫǮǹǾǶǮǬǷÚ ǺǴǷȈÚ ǵǷǭǮǴǱÚ ǸǹǱǶǱǵǩȇǻÚ ǹǩǫǶǷǲÚ ǷǪȂǮǲÚ
ǻǷǴȂǱǶǮÚǺǴǷǮǫ,ÚǴǮǯǩȂǱǾ ǶǩǭÚǸǮǺȀǩǶȄǵ,ÚǩÚǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚ ǫȄȀǱǺǴȈȇǻÚǳǩǳÚǺǹǮǭǶǮǫǰǫǮȁǮǶǶǷǮÚ
ǰǶǩȀǮǶǱǮÚǭǴȈÚȆǻǱǾÚǺǴǷǮǫ. 
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РǳǼ.6. НǹǷǹǮǻǫǷǷǫ ǯǶя ǹǺǻǰǯǰǶǰǸǳя ǫǵǽǳǭǸǹǮǹ ǸǫǺǻяǱǰǸǳя ǼǯǭǳǮǫ ǹǽ ǭǻǰǷǰǸǸǹǴ ǸǫǮǻǾǲǵǳ  

ǭ ǸǳǱǸǰǷ ǼǶǹǰ ǯǭǾȀǼǶǹǴǸǹǴ ǼǳǼǽǰǷы (Ǻǻǳ ) 

  

 

 
РǳǼ.7. НǹǷǹǮǻǫǷǷǫ ǯǶя ǹǺǻǰǯǰǶǰǸǳя ǫǵǽǳǭǸǹǮǹ ǸǫǺǻяǱǰǸǳя ǼǯǭǳǮǫ ǹǽ ǭǻǰǷǰǸǸǹǴ ǸǫǮǻǾǲǵǳ  

ǭ ǸǳǱǸǰǷ ǼǶǹǰ ǯǭǾȀǼǶǹǴǸǹǴ ǼǳǼǽǰǷы (Ǻǻǳ )    
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ǍǮǲǺǻǫǼȇȂǱǮÚǫÚǬǹǼǶǻǮÚǱǴǱÚǫÚǸǮǺȀǩǶǷǵÚǺǴǷǮÚǩǳǻǱǫǶȄǮÚǶǩǸǹȈǯǮǶǱȈÚǺǭǫǱǬǩÚ( )ÚǫȄȀǱǺǴȈȇǻÚ

ǸǷÚǽǷǹǵǼǴǮ: 
  

,                                                                                            

ǬǭǮÚ - ǼǭǮǴȅǶǷǮÚ ǩǳǻǱǫǶǷǮÚ ǶǩǸǹȈǯǮǶǱǮÚ ǺǭǫǱǬǩÚ ǷǻÚ ǮǭǱǶǱȀǶǷǲÚ ǶǩǬǹǼǰǳǱ,Ú ǷǸǹǮǭǮǴȈǮǵǷǮÚ ǺÚ
ǸǷǵǷȂȅȇÚǶǷǵǷǬǹǩǵǵÚ(ǹǱǺ.6ÚǱÚ7);Ú 
        - ǹǩǺȀǮǻǶǷǮÚǭǩǫǴǮǶǱǮÚǷǻÚǳǷǴǮǺǩÚǶǩÚǸǷǳǹȄǻǱǮ.Ú 

 

ǘǹǮǭǮǴȅǶǷǮÚ ǩǳǻǱǫǶǷǮÚ ǶǩǸǹȈǯǮǶǱǮÚ ǺǭǫǱǬǩÚ ǫÚ ǬǹǼǶǻǮÚ ǹǩǪǷȀǮǬǷÚ ǺǴǷȈÚ (ǱǴǱÚ ǫÚ ǸǮǺȀǩǶǷǵÚ
ǵǩǻǮǹǱǩǴǮÚǸǹǷǵǮǯǼǻǷȀǶǷǬǷÚǺǴǷȈ)ÚǷǸǹǮǭǮǴȈȇǻÚǸǷÚǽǷǹǵǼǴǮ: 

, 
 

ǬǭǮÚ - ǺǿǮǸǴǮǶǱǮÚǫÚǬǹǼǶǻǮÚǰǮǵǴȈǶǷǬǷÚǸǷǴǷǻǶǩÚ(ǱǴǱÚǫÚǸǹǷǵǮǯǼǻǷȀǶǷǵÚǸǮǺȀǩǶǷǵÚǺǴǷǮ),ÚǕǘǩ,Ú
ǸǹǱǶǱǵǩǮǵǷǮÚǺÚǼȀǮǻǷǵÚǸǷǫǻǷǹǶǷǺǻǱÚǶǩǬǹǼǰǳǱ. 

- ǳǷȆǽǽǱǿǱǮǶǻ,ÚǼȀǱǻȄǫǩȇȂǱǲÚǷǺǷǪǮǶǶǷǺǻǱÚǹǩǪǷȀǮǲÚǳǷǶǺǻǹǼǳǿǱǱÚǶǩÚǬǹǩǶǱǿǮÚǸǮǺȀǩǶǷǬǷÚ
ǺǴǷȈÚǺÚǶǱǯǶǱǵÚǺǴǷǮǵÚǶǮǺǼȂǮǬǷÚǷǺǶǷǫǩǶǱȈ. 

  
ǘǹǱ ǼǺǻǹǷǲǺǻǫǮÚ ǶǱǯǶǮǬǷÚ ǺǴǷȈÚ ǱǰÚ ǼǳǹǮǸǴǮǶǶȄǾÚ ǵǩǻǮǹǱǩǴǷǫ,Ú ǩÚ ǻǩǳǯǮÚ ǸǹǱÚ ǼǳǴǩǭǳǮÚ ǶǩÚ

ǬǹǩǶǱǿǮÚ «ǷǺǶǷǫǩǶǱǮÚ - ǸǮǺȀǩǶȄǲÚ ǺǴǷǲ»Ú ǹǩǰǭǮǴȈȇȂǮǲÚ ǬǮǷǻǮǳǺǻǱǴȅǶǷǲÚ ǸǹǷǺǴǷǲǳǱ,Ú ǺǴǮǭǼǮǻÚ

ǸǹǱǶǱǵǩǻȅÚǰǶǩȀǮǶǱȈÚ ǹǩǫǶȄǵǱ: 
  
 - 4,5 - ǸǹǱÚǱǺǸǷǴȅǰǷǫǩǶǱǱÚǫÚǸǮǺȀǩǶǷǵÚǺǴǷǮÚǳǹǼǸǶǷǬǷÚǸǮǺǳǩ; 
 - 4,0 - ǸǹǱÚǱǺǸǷǴȅǰǷǫǩǶǱǱÚǫÚǸǮǺȀǩǶǷǵÚǺǴǷǮÚǸǮǺǳǩÚǺǹǮǭǶǮǲÚǳǹǼǸǶǷǺǻǱ; 
 - 3,0 - ǸǹǱÚǱǺǸǷǴȅǰǷǫǩǶǱǱÚǫÚǸǮǺȀǩǶǷǵÚǺǴǷǮÚǵǮǴǳǷǬǷÚǸǮǺǳǩ; 
 - 1,0 - ǫǷÚǫǺǮǾÚǷǺǻǩǴȅǶȄǾÚǺǴǼȀǩȈǾ. 
  

- ǬǴǼǪǱǶǩÚǹǩǺǸǷǴǷǯǮǶǱȈÚǸǷǫǮǹǾǶǷǺǻǱÚǺǴǷȈ,ÚǸǹǷǫǮǹȈǮǵǷǬǷÚǶǩÚǺǭǫǱǬǷǼǺǻǷǲȀǱǫǷǺǻȅ,ÚǷǻÚ
ǫǮǹǾǩÚǳǷǶǺǻǹǼǳǿǱǱ,ÚǺǵ; 

 - ǺǹǮǭǶǮǫǰǫǮȁǮǶǶȄǲÚ ǼǭǮǴȅǶȄǲÚ ǫǮǺÚ ǳǷǶǺǻǹǼǳǻǱǫǶȄǾÚ ǺǴǷǮǫ,Ú ǹǩǺǸǷǴǷǯǮǶǶȄǾÚ ǫȄȁǮÚ

ǸǹǷǫǮǹȈǮǵǷǬǷÚǺǴǷȈ,ÚǳǬ/Ǻǵ ; 

 - ǫǮǴǱȀǱǶǩÚǼǬǴǩÚǫǶǼǻǹǮǶǶǮǬǷÚǻǹǮǶǱȈÚǵǩǻǮǹǱǩǴǩÚǸǹǷǫǮǹȈǮǵǷǬǷÚǺǴǷȈÚǸǹǱÚǺǻǩǻǱȀǮǺǳǷǵÚ

ǭǮǲǺǻǫǱǱÚǶǩǬǹǼǰǳǱ. 
  
ǋǷÚ ǫǺǮǾÚ ǺǴǼȀǩȈǾÚ ǫÚ ǳǩȀǮǺǻǫǮÚ ǹǩǺȀǮǻǶȄǾÚ ǰǶǩȀǮǶǱǲÚ ǼǬǴǩÚ ǫǶǼǻǹǮǶǶǮǬǷÚ ǻǹǮǶǱȈÚ ǬǹǼǶǻǩÚ ǱÚ

ǵǩǴǷǺǫȈǰǶȄǾÚ ǺǴǷǮǫÚ ǱǺǸǷǴȅǰǼȇǻÚ ǮǬǷÚ ǰǶǩȀǮǶǱȈ,Ú ǷǻǫǮȀǩȇȂǱǮÚ ǹǩǺȀǮǻǶǷǵǼÚ ǺǼǵǵǩǹǶǷǵǼÚ ȀǱǺǴǼÚ

ǫǷǰǭǮǲǺǻǫǱȈÚǶǩǬǹǼǰǳǱÚǰǩÚǵǮǯǹǮǵǷǶǻǶȄǲÚǺǹǷǳÚ . 
  

    
ǙǩǺȀǮǻÚǭǷǹǷǯǶǷǲÚǷǭǮǯǭȄÚǸǷÚǺǷǸǹǷǻǱǫǴǮǶǱȇÚǺǭǫǱǬǼÚǫÚǬǹǼǶǻǮÚǰǮǵǴȈǶǷǬǷÚǸǷǴǷǻǶǩ,ÚǩÚǻǩǳǯǮÚ

ǫÚ ǸǮǺȀǩǶȄǾÚ ǵǩǻǮǹǱǩǴǩǾÚ ǸǹǷǵǮǯǼǻǷȀǶȄǾÚ ǺǴǷǮǫÚ ǭǷǹǷǯǶȄǾÚ ǷǭǮǯǭÚ ǫǮǭǼǻÚ ǫÚ ǺǴǮǭǼȇȂǮǲÚ
ǸǷǺǴǮǭǷǫǩǻǮǴȅǶǷǺǻǱ: 
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 ǩ) ǶǩǰǶǩȀǩȇǻÚ ǺÚ ǼȀǮǻǷǵÚ ǹǩǺȀǮǻǶǷǲÚ ǫǴǩǯǶǷǺǻǱÚ ǱÚ ǷǪȂǮǬǷÚ ȀǱǺǴǩÚ ǫǷǰǭǮǲǺǻǫǱȈÚ ǶǩǬǹǼǰǳǱÚ

ǹǩǺȀǮǻǶȄǮÚ ǸǹǷȀǶǷǺǻǶȄǮÚ ǾǩǹǩǳǻǮǹǱǺǻǱǳǱÚ ǱÚ ǬǹǼǶǻǩÚ ǰǮǵǴȈǶǷǬǷÚ ǸǷǴǷǻǶǩÚ ǱÚ ǸǮǺǳǩÚ
ǸǹǷǵǮǯǼǻǷȀǶǷǬǷÚǺǴǷȈÚǷǭǮǯǭȄÚ(ǮǺǴǱÚǻǩǳǷǫǷǲÚǱǵǮǮǻǺȈ).ÚǗǺǻǩǴȅǶȄǮÚǹǩǺȀǮǻǶȄǮÚǾǩǹǩǳǻǮǹǱǺǻǱǳǱÚ
ǬǹǼǶǻǩÚǱÚǵǩǻǮǹǱǩǴǷǫÚǷǺǻǩȇǻǺȈÚǻǮǵǱÚǯǮ,ÚȀǻǷÚǱÚǫÚǹǩǺȀǮǻǮÚǸǷÚǼǸǹǼǬǷǵǼÚǸǹǷǬǱǪǼ; 

 Ǫ) ǸǷÚǶǷǵǷǬǹǩǵǵǩǵÚǷǸǹǮǭǮǴȈȇǻÚǩǳǻǱǫǶȄǮÚǶǩǸǹȈǯǮǶǱȈÚǺǭǫǱǬǩÚ ǷǻÚǮǭǱǶǱȀǶǷǲÚǫǹǮǵǮǶǶǷǲÚ
ǶǩǬǹǼǰǳǱ.ÚǍǴȈÚȆǻǷǬǷÚǸǹǱǫǷǭȈǻÚǵǶǷǬǷǺǴǷǲǶǼȇÚǳǷǶǺǻǹǼǳǿǱȇÚǳÚǭǫǼǾǺǴǷǲǶȄǵÚǵǷǭǮǴȈǵ; 

 ǫ) ǫȄȀǱǺǴȈȇǻÚǹǩǺȀǮǻǶǷǮÚǶǩǸǹȈǯǮǶǱǮÚǺǭǫǱǬǩÚǫÚǬǹǼǶǻǮÚǰǮǵǴȈǶǷǬǷÚǸǷǴǷǻǶǩÚǱǴǱÚǫÚǸǮǺȀǩǶǷǵÚ
ǺǴǷǮÚǷǭǮǯǭȄ; 

 Ǭ) ǫȄȀǱǺǴȈȇǻÚǸǹǮǭǮǴȅǶǷǮÚǶǩǸǹȈǯǮǶǱǮÚǺǭǫǱǬǩ; 
 ǭ) ǸǹǷǫǮǹȈȇǻÚǫȄǸǷǴǶǮǶǱǮÚǼǺǴǷǫǱȈÚǸǹǷȀǶǷǺǻǱÚ(ǺÚǼȀǮǻǷǵÚǻǹǮǪǼǮǵǷǲÚǶǩǭǮǯǶǷǺǻǱ); 
 Ǯ) ǸǹǱÚǶǮǷǪǾǷǭǱǵǷǺǻǱ,ÚǱǰǵǮǶȈȈÚǻǷǴȂǱǶȄÚǳǷǶǺǻǹǼǳǻǱǫǶȄǾÚǺǴǷǮǫ,ÚǸǷǭǪǱǹǩȇǻÚǳǷǶǺǻǹǼǳǿǱȇ,Ú

ǼǭǷǫǴǮǻǫǷǹȈȇȂǼȇÚǼǺǴǷǫǱȇÚǸǹǷȀǶǷǺǻǱ. 
 
ǍǴȈÚǷǸǹǮǭǮǴǮǶǱȈÚW  ǸǹǮǭǫǩǹǱǻǮǴȅǶǷÚǶǩǰǶǩȀǮǶǶǩȈÚǭǷǹǷǯǶǩȈÚǳǷǶǺǻǹǼǳǿǱȈÚǸǹǱǫǷǭǱǻǺȈÚǳÚ

ǭǫǼǾǺǴǷǲǶǷǲÚǹǩǺȀǮǻǶǷǲÚǵǷǭǮǴǱ.ÚǋÚǳǩȀǮǺǻǫǮÚǮǮÚǶǱǯǶǮǬǷÚǺǴǷȈÚǸǹǱǶǱǵǩǮǻǺȈÚǬǹǼǶǻÚ(ǸǮǺǷǳÚ
ǸȄǴǮǫǩǻȄǲ)ÚǺǷÚǺǴǮǭǼȇȂǱǵǱÚǾǩǹǩǳǻǮǹǱǺǻǱǳǩǵǱÚ(ÒNǹ =Ú101997Úǩǫǻ.): 

ǎǶ =Ú60ÚǕǘǩ;ÚƬÚ=Ú13˚;ÚǺÚ=Ú0,004ÚǕǘǩÚ 

ǚǹǮǭǶǮǫǰǫǮȁǮǶǶȄǲÚǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚǫǮǹǾǶǮǬǷÚǺǴǷȈÚǎǫ =Ú1480,77ÚǕǘǩ. 

ǘǷÚǷǻǶǷȁǮǶǱȈǵÚ 68,24
60
77,1480

н

  
Е
Ев Ǳ 93,0

70,0
65,0h

  
D

в  ǱÚǸǹǱÚƬÚ=Ú13˚ÚǺÚǸǷǵǷȂȅȇÚ

ǶǷǵǷǬǹǩǵǵȄÚǶǩǾǷǭǱǻǺȈÚǮǭǱǶǱȀǶǷǮÚǩǳǻǱǫǶǷǮÚǶǩǸǹȈǯǮǶǱǮÚǺǭǫǱǬǩ: 
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W  =Ú0,0266,ÚǻǷǬǭǩÚǛÚ=Ú0,0266Ų0,85Ú=Ú0,02259Ǖǘǩ. 

ǘǹǮǭǮǴȅǶǷǮÚǩǳǻǱǫǶǷǮÚǶǩǸǹȈǯǮǶǱǮÚǺǭǫǱǬǩÚǛǸǹ ǫÚǬǹǼǶǻǮÚǹǩǪǷȀǮǬǷÚǺǴǷȈ: 

ǛǸǹ =Ú2,0Ų0,004+0,1Ų0,00187Ų0,65Ųtg35˚Ú=Ú0,02502ÚǕǘǩ 

ǘǹǷǫǮǹǳǩÚǫȄǸǷǴǶǮǶǱȈÚǼǺǴǷǫǱȈÚǸǹǷȀǶǷǺǻǱÚǸǷÚǺǭǫǱǬǷǼǺǻǷǲȀǱǫǷǺǻǱÚǬǹǼǶǻǩ: 

11,1
02259,0
02502,0T

| 
Т
ɩɪ  > 1,1K ɬɪ

ɩɪ   

ǜǺǴǷǫǱǮÚǸǹǷȀǶǷǺǻǱÚǫȄǸǷǴǶǮǶǷ. 

 

 

2. УȂǫǼǽǵǳ Ǽ ǸǰǼǾȄǰǷ ǼǶǹǰǷ ǺǰǼǵǫ ǷǰǶǵǹǮǹ (ǸǫǼыǺǸǹǴ ǮǻǾǸǽ). 
 

ǘǹǮǭǫǩǹǱǻǮǴȅǶǷÚǶǩǰǶǩȀǩǮǻǺȈÚǺǴǮǭǼȇȂǩȈÚǳǷǶǺǻǹǼǳǿǱȈÚǭǷǹǷǯǶǷǲÚǷǭǮǯǭȄ: 

 - ǸǷǳǹȄǻǱǮÚ¿ ǱǰÚǵǮǴǳǷȁǻǼȀǶȄǾÚȆǴǮǵǮǶǻǷǫ:ÚǸǴǱǻǳǩÚǻǱǸǩÚ4ǝ.10ÚEskoo-SixÚǶǩÚ
ǵǷǶǻǩǯǶǷǵÚǺǴǷǮÚǱǰÚǸǮǺǳǩÚǺǹǮǭǶǮǲÚǳǹǼǸǶǷǺǻǱ,ÚǷǪǹǩǪǷǻǩǶǶǷǬǷÚǿǮǵǮǶǻǷǵ,ÚǺǷǷǻǫǮǻǺǻǫǼȇȂǮǬǷÚ
ǵǩǹǳǮÚ100; 

- ǶǮǺǼȂǱǲÚǺǴǷǲÚǱǺǳǼǺǺǻǫǮǶǶǷǬǷÚǷǺǶǷǫǩǶǱȈÚ¿ ǸǮǺȀǩǶǷ-ǬǹǩǫǱǲǶǩȈÚǺǵǮǺȅ,ÚǼǳǹǮǸǴǮǶǶǩȈÚ
ǚǻǩǪǱǴǱǰǩǻǷǹǷǵÚ«ANT»Ú0,007%ÚǺǷǫǵǮǺǻǶǷÚǺÚǸǷǹǻǴǩǶǭǿǮǵǮǶǻǷǵÚ6%. 

ǚǴǷǲÚǸǮǺǳǩÚǵǮǴǳǷǬǷÚǫÚǹǩǺȀǮǻǩǾÚǸǹǱǶǱǵǩǮǵÚǹǩǫǶȄǵÚh=0,5ǵ. 

МǫǽǰǻǳǫǶ ǼǶǹя  
 , ǼǷ  

 
МǹǯǾǶь ǾǺǻǾǮǹǼǽǳ , МПǫ, Ǻǻǳ ǻǫǼȂǰǽǰ 

 
 

  
 

Ǻǹ ǯǹǺǾǼǽǳǷǹǷǾ ǾǺǻǾǮǹǷǾ 
ǺǻǹǮǳǬǾ 

 

Ǻǹ ǼǯǭǳǮǹǾǼǽǹǴȂǳǭǹǼǽǳ  
 

ПǶǳǽǵǫ ǽǳǺǫ 4Ф.10 Eskoo-Six  10  
 

1650 
 

1650 
 

МǹǸǽǫǱǸыǴ ǼǶǹǴ ǳǲ ǺǰǼǵǫ 
ǼǻǰǯǸǰǴ ǵǻǾǺǸǹǼǽǳ, 
ǹǬǻǫǬǹǽǫǸǸǹǮǹ ȁǰǷǰǸǽǹǷ, 
ǼǹǹǽǭǰǽǼǽǭǾюȄǰǮǹ Ƿǫǻǵǰ 100 
 

5 950 950 

ПǰǼȂǫǸǹ-ǮǻǫǭǳǴǸǫя ǼǷǰǼь, 
ǾǵǻǰǺǶǰǸǸǫя 
СǽǫǬǳǶǳǲǫǽǹǻǹǷ «ANT» 
0,007% ǼǹǭǷǰǼǽǸǹ Ǽ 
ǺǹǻǽǶǫǸǯȁǰǷǰǸǽǹǷ 6%. 

50  
 

1500 
 

1500 
 

 
ПǰǼǹǵ ǷǰǶǵǳǴ 
 

50 100 100 
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 ǛǹǮǪǼǮǵȄǮÚǳǷȆǽǽǱǿǱǮǶǻȄÚǸǹǷȀǶǷǺǻǱÚǸǹǷǮǳǻǱǹǼǮǵǷǲÚǭǷǹǷǯǶǷǲÚǷǭǮǯǭȄ,Ú

ǺǷǷǻǫǮǻǺǻǫǼȇȂǱǮÚǳǷȆǽǽǱǿǱǮǶǻǼÚǶǩǭǮǯǶǷǺǻǱÚ0,98ÚǭǴȈÚǭǷǹǷǬǱÚIII ǳǩǻǮǬǷǹǱǱ: 

- ǸǷÚǭǷǸǼǺǻǱǵǷǵǼÚǼǸǹǼǬǷǵǼÚǸǹǷǬǱǪǼÚ 29,1K ɬɪ
ɩɪ  ; 

- ǸǷÚǺǭǫǱǬǷǼǺǻǷǲȀǱǫǷǺǻǱÚǬǹǼǶǻǩÚǱÚǺǴǩǪǷǺǫȈǰǶȄǾÚǺǴǷǮǫÚ 1,1K ɬɪ
ɩɪ  . 

 

РǫǼȂǰǽ Ǻǹ ǯǹǺǾǼǵǫǰǷǹǷǾ ǾǺǻǾǮǹǷǾ ǺǻǹǮǳǬǾ 

ǗǸǹǮǭǮǴǱǵÚǵǱǶǱǵǩǴȅǶȄǲÚǻǹǮǪǼǮǵȄǲÚǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱ: 

� �> @ > @ � �� ¦ 3,05-8)lg(96433,065,98Nlg65,98 pmin cЕ 190,81ÚǕǘǩ 

ǍǩǴǮǮÚ ǸǹǱǫǮǭǮǶǱǮ ǵǶǷǬǷǺǴǷǲǶǷǲÚ ǳǷǶǺǻǹǼǳǿǱǱÚ ǳÚ ȆǳǫǱǫǩǴǮǶǻǶǷǲÚ ǷǭǶǷǺǴǷǲǶǷǲÚ ǫǮǭǮǵÚ
ǸǷǺǴǷǲǶǷ,ÚǶǩȀǱǶǩȈÚǺÚǸǷǭǺǻǱǴǩȇȂǮǬǷÚǬǹǼǶǻǩ. 

 
- ǭǴȈÚǺǴǷȈ ǱǰÚǸǮǺǳǩÚǵǮǴǳǷǬǷ: 

))
60
100
(
7,0
5,0

()
)

60
100
(

1
1(

2
1

60
4,0

4,1
arctg

Еɷкв

��
 

S

 = 78,57 МПа 

- ǭǴȈÚǺǴǷȈÚǸǮǺȀǩǶǷ-ǬǹǩǫǱǲǶǷǲÚǺǵǮǺǱ,ÚǼǳǹǮǸǴǮǶǶǩȈÚǚǻǩǪǱǴǱǰǩǻǷǹǷǵÚ«ANT»Ú0,007%Ú
ǺǷǫǵǮǺǻǶǷÚǺÚǸǷǹǻǴǩǶǭǿǮǵǮǶǻǷǵÚ6%: 

))
57,78

1500
(
7,0
5,0

()
)

57,78
1500
(

1
1(

2
1

57,78
4,0

4,1
arctg

Еɷкв

��
 

S

 = 265,26 МПа 

- ǶǩÚǸǷǫǮǹǾǶǷǺǻǱÚǸǷǳǹȄǻǱȈÚ- ǸǴǱǻǳǮÚǻǱǸǩÚ4ǝ.10ÚEskoo-Six: 

))
26,265

1650
(
7,0
1,0

()
)

26,265
1650
(

1
1(

2
1

26,265
4,0

4,1
arctg

Еɷкв

��
 

S

 = 317,28МПа 

ǘǹǷǫǮǹǳǩÚǫȄǸǷǴǶǮǶǱȈÚǼǺǴǷǫǱȈÚǸǹǷȀǶǷǺǻǱ: 

| 
81,190
58,287

minЕ
Еобɳ 1,51 > 29,1K ɬɪ

ɩɪ   

ǜǺǴǷǫǱǮÚǸǹǷȀǶǷǺǻǱÚǫȄǸǷǴǶǮǶǷ. 

ǗǻǵǮǻǱǵ,ÚȀǻǷÚǺǴǷǲÚǱǰÚǸǮǺǳǩÚǺǹǮǭǶǮǲÚǳǹǼǸǶǷǺǻǱ,ÚǷǪǹǩǪǷǻǩǶǶǷǬǷÚǿǮǵǮǶǻǷǵ,ÚǺǷǷǻǫǮǻǺǻǫǼȇȂǮǬǷÚ

ǵǩǹǳǮÚ100,ÚǸǹǱǶǱǵǩǮǵÚǫÚǰǩǸǩǺÚǸǷÚǸǹǷȀǶǷǺǻǱÚǱÚǫÚǹǩǺȀǮǻǮÚǶǮÚǼȀǱǻȄǫǩǮǵ. 
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РǫǼȂǰǽ ǵǹǸǼǽǻǾǵȁǳǳ Ǻǹ ǾǼǶǹǭǳю ǼǯǭǳǮǹǾǼǽǹǴȂǳǭǹǼǽǳ ǮǻǾǸǽǫ 

ǍǴȈÚǷǸǹǮǭǮǴǮǶǱȈÚW  ǸǹǮǭǫǩǹǱǻǮǴȅǶǷÚǶǩǰǶǩȀǮǶǶǩȈÚǭǷǹǷǯǶǩȈÚǳǷǶǺǻǹǼǳǿǱȈÚǸǹǱǫǷǭǱǻǺȈÚǳÚ
ǭǫǼǾǺǴǷǲǶǷǲÚǹǩǺȀǮǻǶǷǲÚǵǷǭǮǴǱ.ÚǋÚǳǩȀǮǺǻǫǮÚǮǮÚǶǱǯǶǮǬǷÚǺǴǷȈÚǸǹǱǶǱǵǩǮǻǺȈÚǬǹǼǶǻÚ(ǸǮǺǷǳÚ
ǸȄǴǮǫǩǻȄǲ)ÚǺǷÚǺǴǮǭǼȇȂǱǵǱÚǾǩǹǩǳǻǮǹǱǺǻǱǳǩǵǱÚ(ÒNǹ =Ú101997Úǩǫǻ.): 

ǎǶ =Ú60ÚǕǘǩ;ÚƬÚ=Ú13˚;ÚǺÚ=Ú0,004ÚǕǘǩÚ 

ǚǹǮǭǶǮǫǰǫǮȁǮǶǶȄǲÚǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚǫǮǹǾǶǮǬǷÚǺǴǷȈÚǎǫ =Ú1480,77ÚǕǘǩ. 

ǘǷÚǷǻǶǷȁǮǶǱȈǵÚ 62,14
60
27,877

н

  
Е
Ев  Ǳ 58,1

70,0
10,1h

  
D

в  ǱÚǸǹǱÚƬÚ=Ú13˚ÚǺÚǸǷǵǷȂȅȇÚ

ǶǷǵǷǬǹǩǵǵȄÚǶǩǾǷǭǱǻǺȈÚǮǭǱǶǱȀǶǷǮÚǩǳǻǱǫǶǷǮÚǶǩǸǹȈǯǮǶǱǮÚǺǭǫǱǬǩ: 

 

W  =Ú0,0145,ÚǻǷǬǭǩÚǛÚ=Ú0,0145Ų0,85Ú=Ú0,0123Ǖǘǩ. 

ǘǹǮǭǮǴȅǶǷǮÚǩǳǻǱǫǶǷǮÚǶǩǸǹȈǯǮǶǱǮÚǺǭǫǱǬǩÚǛǸǹ ǫÚǬǹǼǶǻǮÚǹǩǪǷȀǮǬǷÚǺǴǷȈ: 

ǛǸǹ =Ú1,0Ų0,004+0,1Ų0,002091,10tg35˚Ú=Ú0,02007ÚǕǘǩ 

ǘǹǷǫǮǹǳǩÚǫȄǸǷǴǶǮǶǱȈÚǼǺǴǷǫǱȈÚǸǹǷȀǶǷǺǻǱÚǸǷÚǺǭǫǱǬǷǼǺǻǷǲȀǱǫǷǺǻǱÚǬǹǼǶǻǩ: 

63,1
0123,0
02007,0T

| 
Т
ɩɪ  > 1,1K ɬɪ

ɩɪ   

ǜǺǴǷǫǱǮÚǸǹǷȀǶǷǺǻǱÚǫȄǸǷǴǶǮǶǷ. 
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РǫǼȂǰǽ ǵǹǸǼǽǻǾǵȁǳǳ Ǻǹ ǾǼǶǹǭǳю ǼǯǭǳǮǹǾǼǽǹǴȂǳǭǹǼǽǳ ǼǶǹя ǳǲ ǺǰǼǵǫ 

ǍǴȈÚǷǸǹǮǭǮǴǮǶǱȈÚW  ǸǹǮǭǫǩǹǱǻǮǴȅǶǷÚǶǩǰǶǩȀǮǶǶǩȈÚǭǷǹǷǯǶǩȈÚǳǷǶǺǻǹǼǳǿǱȈÚǸǹǱǫǷǭǱǻǺȈÚǳÚ
ǭǫǼǾǺǴǷǲǶǷǲÚǹǩǺȀǮǻǶǷǲÚǵǷǭǮǴǱ. 

ǖǱǯǶǮǵǼÚǺǴǷȇÚǵǷǭǮǴǱÚǸǹǱǺǫǩǱǫǩȇǻǺȈÚǺǴǮǭǼȇȂǱǮÚǾǩǹǩǳǻǮǹǱǺǻǱǳǱ: 

ɩеɫ
ɨбɳЕ =100ÚǕǘǩ,ÚƬÚ=Ú23˚;ÚǺÚ=Ú0,003ÚǕǘǩ. 

ǚǹǮǭǶǮǫǰǫǮȁǩǶǶȄǲÚǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚǫǮǹǾǶǮǬǷÚǺǴǷȈÚǎǫ =Ú1525,00ÚǕǘǩ. 

ǘǷÚǷǻǶǷȁǮǶǱȈǵ 41,19
57,78
00,1525

н

  
Е
Ев  ǱÚÚ 86,0

7,0
6,0h
  

D
в  ǱÚǸǹǱÚƬÚ=Ú23˚ÚǺÚǸǷǵǷȂȅȇ 

ǶǷǵǷǬǹǩǵǵȄÚǶǩǾǷǭǱǻǺȈÚǮǭǱǶǱȀǶǷǮÚǩǳǻǱǫǶǷǮÚǶǩǸǹȈǯǮǶǱǮÚǺǭǫǱǬǩ: 

 

 

W  =Ú0,035,ÚǻǷǬǭǩÚÚǛÚ=Ú0,035Ų0,85Ú=Ú0,03Ǖǘǩ. 

ǘǹǮǭǮǴȅǶǷǮÚǩǳǻǱǫǶǷǮÚǶǩǸǹȈǯǮǶǱǮÚǺǭǫǱǬǩÚǛǸǹ ǫÚǺǴǷǮÚǸǮǺǳǩ: 

ǛǸǹ =Ú4,0Ų0,003+0,1Ų0,0022Ų60Ųtg23˚Ú=Ú0,0437ÚǕǘǩ. 

ǘǹǷǫǮǹǳǩÚǫȄǸǷǴǶǮǶǱȈÚǼǺǴǷǫǱȈÚǸǹǷȀǶǷǺǻǱÚǸǷÚǺǭǫǱǬǷǼǺǻǷǲȀǱǫǷǺǻǱÚǺǴǷȈÚǸǮǺǳǩ: 

46,1
03,0
0437,0T

| 
Т
ɩɪ  > 1,1K ɬɪ

ɩɪ   

ǜǺǴǷǫǱǮÚǸǹǷȀǶǷǺǻǱÚǫȄǸǷǴǶǮǶǷ. 
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ДǫǶǰǰ ǻǫǼǼȂǳǽǫǰǷ ǵǹǸǼǽǻǾǵȁǳю Ǻǹ ǾǼǶǹǭǳяǷ ǺǻǹȂǸǹǼǽǳ ǳ ǼǯǭǳǮǹǾǼǽǹǴȂǳǭǹǼǽǳ, ǳǼǺǹǶьǲǾя 
ǺǻǹǮǻǫǷǷǸыǴ ǵǹǷǺǶǰǵǼ ГǰǹЭМ. 
 
 

ǙǩǺȀǮǻÚǺǫǮǭǮǶÚǫÚǛǩǪǴǱǿǼÚ4 

ǛǩǪǴǱǿǩÚ4 
 
Давление, кгɫ/ɫм2: 

 
8.5 

 

 
Диамеɬɪ, м 

 
0.7 

 
 
Слой ʋ  
 
 

1 Вɵɫоɬа ɫлоɹ, ɫм 10 Наименование Плиɬка покɪɵɬие 
 

Тоɱка ʋ Глɭбина, ɫм Модɭлɶ ɭпɪɭгоɫɬи, 
кгɫ/ɫм2 

 

Напɪɹжениɹ, кгɫ/ɫм2 Деɮоɪмаɰиɹ, 
ɫм ноɪмалɶное σ каɫаɬелɶное τ 

1 0 16500 70.00000 56.90349 .21278 
2 5 16500 58.94549 12.82388 .18548 
3 10 16500 36.58091 -7.28473 .18242 

Слой ʋ  
 
 

2 Вɵɫоɬа ɫлоɹ, ɫм 5 Наименование ЦПС 
 

Тоɱка ʋ Глɭбина, ɫм Модɭлɶ ɭпɪɭгоɫɬи, 
кгɫ/ɫм2 

 

Напɪɹжениɹ, кгɫ/ɫм2 Деɮоɪмаɰиɹ, 
ɫм ноɪмалɶное σ каɫаɬелɶное τ 

1 0 9500 36.58099 4.86652 .18242 
2 5 9500 23.83287 5.61101 .16823 

Слой ʋ  
 
 

3 Вɵɫоɬа ɫлоɹ, ɫм 50 Наименование ЩПС+ANT 
 

Тоɱка ʋ Глɭбина, ɫм Модɭлɶ ɭпɪɭгоɫɬи, 
кгɫ/ɫм2 

 

Напɪɹжениɹ, кгɫ/ɫм2 Деɮоɪмаɰиɹ, 
ɫм ноɪмалɶное σ каɫаɬелɶное τ 

1 0 15000 23.83287 2.94608 .16823 
2 5 15000 15.50665 1.33690 .16220 
3 10 15000 10.47228 .48893 .15811 
4 15 15000 7.25589 -.15008 .15523 
5 20 15000 5.07515 -.74287 .15311 
6 25 15000 3.51773 -1.35207 .15148 
7 30 15000 2.36115 -2.01395 .15017 
8 35 15000 1.48601 -2.76198 .14906 
9 40 15000 .83635 -3.63804 .14804 

10 45 15000 .40477 -4.70237 .14701 
11 50 15000 .23519 -6.04779 .14584 

Слой ʋ  
 
 

4 Вɵɫоɬа ɫлоɹ, ɫм 50 Наименование Пеɫок мелкий 
 

Тоɱка ʋ Глɭбина, ɫм Модɭлɶ ɭпɪɭгоɫɬи, 
кгɫ/ɫм2 

 

Напɪɹжениɹ, кгɫ/ɫм2 Деɮоɪмаɰиɹ, 
ɫм ноɪмалɶное σ каɫаɬелɶное τ 



ИǸ
ǭ.
 Ȯ

 Ǻ
ǹǯ

Ǻ 
Пǹ

ǯǺ
. ǳ

 ǯ
ǫǽ

ǫ 
Вǲ

ǫǷ
. ǳ

Ǹǭ
. Ȯ

 
ИǸ

ǭ.
 Ȯ

 ǯ
ǾǬ

Ƕ.
 

Пǹ
ǯǺ

. ǳ
 ǯ

ǫǽ
ǫ 

 
 

 
 

 

ЛǳǼǽ 

29 
                       45310-2015-ППР   

 
Лǳ Ȯ ǯǹǵǾǷ. ИǲǷ. ПǹǯǺ. Дǫǽǫ 

     
     

 
1 0 1000 .23543 .05971 .14585 
2 5 1000 .22824 .06040 .13607 
3 10 1000 .22229 .06111 .12663 
4 15 1000 .21709 .06200 .11749 
5 20 1000 .21244 .06312 .10863 
6 25 1000 .20820 .06452 .10003 
7 30 1000 .20423 .06625 .09168 
8 35 1000 .20045 .06833 .08359 
9 40 1000 .19677 .07083 .07574 

10 45 1000 .19309 .07381 .06816 
11 50 1000 .18931 .07732 .06087 

Слой ʋ  
 
 

5 Вɵɫоɬа ɫлоɹ, ɫм 100 Наименование Пеɫок пɵлеваɬɵй 
 

Тоɱка ʋ Глɭбина, ɫм Модɭлɶ ɭпɪɭгоɫɬи, 
кгɫ/ɫм2 

 

Напɪɹжениɹ, кгɫ/ɫм2 Деɮоɪмаɰиɹ, 
ɫм ноɪмалɶное σ каɫаɬелɶное τ 

1 0 600 .18931 .05815 .06087 
2 5 600 .18551 .05373 .05959 
3 10 600 .18178 .04949 .05831 
4 15 600 .17812 .04549 .05705 
5 20 600 .17452 .04174 .05580 
6 25 600 .17098 .03821 .05456 
7 30 600 .16749 .03489 .05333 
8 35 600 .16404 .03177 .05212 
9 40 600 .16063 .02883 .05092 

 
 

ǋÚǹǮǰǼǴȅǻǩǻǮÚǫȄȀǱǺǴǮǶǱǲÚǸǷǴǼȀǮǶȄ: 
 
- ǫǮǴǱȀǱǶǩÚǼǸǹǼǬǷǲÚǷǺǩǭǳǱÚs = 0,213Ǻǵ 
- ǫǮǴǱȀǱǶǩÚǳǩǺǩǻǮǴȅǶȄǾÚǶǩǸǹȈǯǮǶǱǲÚǶǩÚǸǷǫǮǹǾǶǷǺǻǱÚǺǴǷȈÚǸǮǺǳǩ ǵǮǴǳǷǬǷ: 
 ƪ1Ú=Ú0,0597ÚǳǬǺ/Ǻǵ2 

- ǫǮǴǱȀǱǶǩÚǳǩǺǩǻǮǴȅǶȄǾÚǶǩǸǹȈǯǮǶǱǲÚǶǩÚǸǷǫǮǹǾǶǷǺǻǱÚǺǴǷȈÚǸǮǺǳǩÚǸȄǴǮǫǩǻǷǬǷ: 
 ƪ2Ú=Ú0,0582 ǳǬǺ/Ǻǵ2 

 
 

ǘǹǮǭǮǴȅǶǷǮÚǩǳǻǱǫǶǷǮÚǶǩǸǹȈǯǮǶǱǮÚǺǭǫǱǬǩÚǛǸǹ ǫÚǺǴǷǮÚǸǮǺǳǩÚǵǮǴǳǷǬǷ: 

ǛǸǹ =Ú4,0Ų0,003+0,1Ų0,0022Ų60Ųtg23˚Ú=Ú0,0437ÚǕǘǩ =Ú0,437ÚǳǬǺ/Ǻǵ2 

ǛǸǹ =0,437ÚǳǬǺ/Ǻǵ2 > ƪ1Ú=Ú0,0597ÚǳǬǺ/Ǻǵ2 

ǘǹǮǭǮǴȅǶǷǮÚǩǳǻǱǫǶǷǮÚǶǩǸǹȈǯǮǶǱǮÚǺǭǫǱǬǩÚǛǸǹ ǫÚǺǴǷǮÚǸǮǺǳǩÚǸȄǴǮǫǩǻǷǬǷ: 

ǛǸǹ =Ú1,0Ų0,004+0,1Ų0,002091,10tg35˚Ú=Ú0,02007ÚǕǘǩ =Ú0,2007ÚǳǬǺ/Ǻǵ2 

ǛǸǹ =Ú0,2007ÚǳǬǺ/Ǻǵ2 > ƪ2= 0,0582 ǳǬǺ/Ǻǵ2 

ǜǺǴǷǫǱȈ ǸǹǷȀǶǷǺǻǱÚǫȄǸǷǴǶǮǶȄ. 
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ǕǷǭǼǴȅÚ ǼǸǹǼǬǷǺǻǱÚ ǎǼǸǹ,Ú Ǖǘǩ,Ú ǫȄȀǱǺǴȈȇǻÚ ǸǷÚ ǽǷǹǵǼǴǮÚ 41Ú ǋǚǖÚ 46-83Ú "ǑǶǺǻǹǼǳǿǱȈÚ ǸǷÚ
ǸǹǷǮǳǻǱǹǷǫǩǶǱȇÚǭǷǹǷǯǶȄǾÚǷǭǮǯǭÚǶǮǯǮǺǻǳǷǬǷÚǻǱǸǩ". 

 

 

 

ǹÚ- ǵǩǳǺǱǵǩǴȅǶǷǮÚ(ǹǩǺȀǮǻǶǷǮ)ÚǭǩǫǴǮǶǱǮÚǷǻÚȁǻǩǵǸǩ,ÚǰǭǮǺȅÚǹ=∆p=(pnÚ- pǷ); 

ƣÚ- ǳǷȆǽǽǱǿǱǮǶǻÚǘǼǩǺǺǷǶǩÚ(ǭǴȈÚǬǹǼǶǻǷǫÚǰǮǵǴȈǶǷǬǷÚǸǷǴǷǻǶǩÚƣÚ=Ú0,35, ǭǴȈÚǵǩǻǮǹǱǩǴǷǫÚ
ǷǺǶǷǫǩǶǱǲÚƣÚ=Ú0,25,ÚǩÚǸǹǱÚǫȄȀǱǺǴǮǶǱǱÚǷǪȂǮǬǷÚǵǷǭǼǴȈÚǼǸǹǼǬǷǺǻǱÚƣÚ=Ú0,3); 

D - ǭǱǩǵǮǻǹÚǯǮǺǻǳǷǬǷÚȁǻǩǵǸǩ; 

l - ǼǸǹǼǬǩȈÚǭǮǽǷǹǵǩǿǱȈ,ÚǺǷǷǻǫǮǻǺǻǫǼȇȂǩȈÚȆǻǷǲÚǶǩǬǹǼǰǳǮ,ÚǰǭǮǺȅÚlÚ=Ú∆SÚ=Ú(Sn-So). 

 
 

00213,0
)3,01(85,07,079,0 2�uuu

 Еɭɩɪ = 203,69Ǖǘǩ 

 
 

� �> @ > @ � �� ¦ 3,05-8)lg(96433,065,98Nlg65,98 pmin cЕ 190,81ÚǕǘǩ 

 
ǘǷǴǼȀǮǶǶǷǮÚǰǶǩȀǮǶǱǮÚǵǷǭǼǴȈÚǼǸǹǼǬǷǺǻǱÚǫȄȁǮÚǵǱǶǱǵǩǴȅǶǷÚǻǹǮǪǼǮǵǷǲÚǫǮǴǱȀǱǶȄ. 

 
 
 
 
 

3.2 ǙǩǺȀǮǻÚǳǷǶǺǻǹǼǳǿǱǱÚǷǺǶǷǫǩǶǱȈÚǱÚǸǷǳǹȄǻǱȈÚǸǷÚǼǺǴǷǫǱȇÚǵǷǹǷǰǷǼǺǻǷǲȀǱǫǷǺǻǱ 
 

ǙǩǺȀǮǻÚǶǩÚǵǷǹǷǰǷǼǺǻǷǲȀǱǫǷǺǻȅÚǶǮǷǪǾǷǭǱǵǷÚǫȄǸǷǴǶȈǻȅÚǭǴȈÚǾǩǹǩǳǻǮǹǶȄǾÚǼȀǩǺǻǳǷǫÚǱǴǱÚ
ǬǹǼǸǸÚǾǩǹǩǳǻǮǹǶȄǾÚǼȀǩǺǻǳǷǫÚǭǷǹǷǬǱ,ÚǺǾǷǭǶȄǾÚǸǷÚǬǹǼǶǻǷǫǷ-ǬǱǭǹǷǴǷǬǱȀǮǺǳǱǵÚǼǺǴǷǫǱȈǵ,ÚǱǵǮȇȂǱǵÚ
ǷǭǶǼÚ ǱÚǻǼÚǯǮÚ ǳǷǶǺǻǹǼǳǿǱȇÚǭǷǹǷǯǶǷǲÚ ǷǭǮǯǭȄÚ ǱÚ ǺǾǮǵǼÚ ǼǫǴǩǯǶǮǶǱȈÚ ǹǩǪǷȀǮǬǷÚ ǺǴǷȈÚ ǰǮǵǴȈǶǷǬǷÚ
ǸǷǴǷǻǶǩ. 

ǘǹǱÚǸǹǮǭǫǩǹǱǻǮǴȅǶǷǲÚǸǹǷǫǮǹǳǮÚǶǩÚǵǷǹǷǰǷǼǺǻǷǲȀǱǫǷǺǻȅÚǫǮǴǱȀǱǶǼÚǫǷǰǵǷǯǶǷǬǷÚǵǷǹǷǰǶǷǬǷÚ
ǸǼȀǮǶǱȈÚǺǴǮǭǼǮǻÚǷǸǹǮǭǮǴȈǻȅÚǸǷÚǽǷǹǵǼǴǮ: 

, 
 
ǬǭǮÚ - ǫǮǴǱȀǱǶǩÚǵǷǹǷǰǶǷǬǷÚǸǼȀǮǶǱȈÚǸǹǱÚǷǺǹǮǭǶǮǶǶȄǾÚǼǺǴǷǫǱȈǾ,ÚǷǸǹǮǭǮǴȈǮǵǩȈÚǫÚǰǩǫǱǺǱǵǷǺǻǱÚ
ǷǻÚǻǷǴȂǱǶȄÚǭǷǹǷǯǶǷǲÚǷǭǮǯǭȄÚ (ǫǳǴȇȀǩȈÚ ǭǷǸǷǴǶǱǻǮǴȅǶȄǮÚ ǺǴǷǱÚ ǷǺǶǷǫǩǶǱȈ),Ú ǬǹǼǸǸȄÚ ǬǹǼǶǻǩÚǸǷÚ

S

P
óï DKlDpE

'
'
���� ����� 1

22 )1(/)1(25,0 PPS
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ǺǻǮǸǮǶǱÚǸǼȀǱǶǱǺǻǷǺǻǱÚǱÚǬǴǼǪǱǶȄÚǸǹǷǵǮǹǰǩǶǱȈÚ( );  

- ǳǷȆǽǽǱǿǱǮǶǻ,Ú ǼȀǱǻȄǫǩȇȂǱǲÚ ǫǴǱȈǶǱǮÚ ǹǩǺȀǮǻǶǷǲÚ ǬǴǼǪǱǶȄÚ ǰǩǴǮǬǩǶǱȈÚ ǼǹǷǫǶȈÚ

ǬǹǼǶǻǷǫȄǾÚǱǴǱÚǭǴǱǻǮǴȅǶǷÚǺǻǷȈȂǱǾÚǸǷǫǮǹǾǶǷǺǻǶȄǾÚǫǷǭÚ( );  

 - ǳǷȆǽǽǱǿǱǮǶǻ,ÚǰǩǫǱǺȈȂǱǲÚǷǻÚǺǻǮǸǮǶǱÚǼǸǴǷǻǶǮǶǱȈÚǬǹǼǶǻǩÚǹǩǪǷȀǮǬǷÚǺǴǷȈ; 

 - ǳǷȆǽǽǱǿǱǮǶǻ,Ú ǼȀǱǻȄǫǩȇȂǱǲÚ ǫǴǱȈǶǱǮÚ ǬǹǩǶǼǴǷǵǮǻǹǱȀǮǺǳǷǬǷ ǺǷǺǻǩǫǩÚ ǬǹǼǶǻǩÚ
ǷǺǶǷǫǩǶǱȈÚǶǩǺȄǸǱÚǱǴǱÚǫȄǮǵǳǱ; 

 - ǳǷȆǽǽǱǿǱǮǶǻ,Ú ǼȀǱǻȄǫǩȇȂǱǲÚ ǫǴǱȈǶǱǮÚ ǶǩǬǹǼǰǳǱÚ ǷǻÚ ǺǷǪǺǻǫǮǶǶǷǬǷÚ ǫǮǺǩÚ
ǫȄȁǮǴǮǯǩȂǮǲÚ ǳǷǶǺǻǹǼǳǿǱǱÚ ǶǩÚ ǬǹǼǶǻÚ ǫÚ ǸǹǷǵǮǹǰǩȇȂǮǵÚ ǺǴǷǮÚ ǱÚ ǰǩǫǱǺȈȂǱǲÚ ǷǻÚ ǬǴǼǪǱǶȄÚ
ǸǹǷǵǮǹǰǩǶǱȈ; 

 - ǳǷȆǽǽǱǿǱǮǶǻ,ÚǰǩǫǱǺȈȂǱǲÚǷǻÚǹǩǺȀǮǻǶǷǲÚǫǴǩǯǶǷǺǻǱÚǬǹǼǶǻǩ. 
  
 ǎǺǴǱÚ ǭǩǶǶȄǮÚ ǶǩǻǼǹǶȄǾÚ ǶǩǪǴȇǭǮǶǱǲÚ ǷǻǺǼǻǺǻǫǼȇǻ,Ú ǬǴǼǪǱǶǼÚ ǸǹǷǵǮǹǰǩǶǱȈÚ ǭǷǹǷǯǶǷǲÚ

ǳǷǶǺǻǹǼǳǿǱǱÚǭǷǸǼǺǳǩǮǻǺȈÚǷǸǹǮǭǮǴȈǻȅÚǸǷÚǽǷǹǵǼǴǮ: 
  

, 
 

ǬǭǮÚ - ǺǹǮǭǶȈȈÚǬǴǼǪǱǶǩÚǸǹǷǵǮǹǰǩǶǱȈÚǭǴȈÚǭǩǶǶǷǬǷÚǹǩǲǷǶǩ,ÚǼǺǻǩǶǩǫǴǱǫǩǮǵǩȈÚǸǹǱÚǸǷǵǷȂǱÚ
ǳǩǹǻÚǱǰǷǴǱǶǱǲ. 
               

ǎǺǴǱÚǸǹǱÚǹǩǺȀǮǻǶǷǵÚǺǹǷǳǮÚǺǴǼǯǪȄÚǭǷÚ10ÚǴǮǻÚǸǷǴǼȀǮǶǶǩȈÚǫǮǴǱȀǱǶǩÚǫǷǰǵǷǯǶǷǬǷÚǸǼȀǮǶǱȈÚ
ǪǼǭǮǻÚ ǸǹǮǫȄȁǩǻȅÚ ǻǹǮǪǼǮǵǼȇ,Ú ǩÚ ǸǹǱÚ ǺǹǷǳǮÚ ǺǴǼǯǪȄÚ ǪǷǴǮǮÚ 10Ú ǴǮǻÚ ǪǼǭǮǻÚ ǸǹǮǫȄȁǩǻȅÚ 80%Ú ǷǻÚ
ǻǹǮǪǼǮǵǷǲ,ÚǶǮǷǪǾǷǭǱǵǷÚǹǩǺǺǵǷǻǹǮǻȅÚǫǩǹǱǩǶǻÚǼǺǻǹǷǲǺǻǫǩÚǵǷǹǷǰǷǰǩȂǱǻǶǷǬǷÚǺǴǷȈ.ÚǋÚȆǻǷǵÚǺǴǼȀǩǮÚ
ǸǹǮǭǫǩǹǱǻǮǴȅǶǷÚ ǷǸǹǮǭǮǴȈȇǻÚ ǷǹǱǮǶǻǱǹǷǫǷȀǶǷÚ ǻǹǮǪǼǮǵǼȇÚ ǻǷǴȂǱǶǼÚ ǵǷǹǷǰǷǼǺǻǷǲȀǱǫǷǲÚ

ǳǷǶǺǻǹǼǳǿǱǱÚǭǷǹǷǯǶǷǲÚǷǭǮǯǭȄ.ÚǍǴȈÚȆǻǷǬǷ,ÚǰǶǩȈÚǭǷǸǼǺǻǱǵǼȇÚǫǮǴǱȀǱǶǼÚǵǷǹǷǰǶǷǬǷÚǸǼȀǮǶǱȈÚ , 

ǹǩǺǺȀǱǻȄǫǩȇǻÚǺǹǮǭǶȇȇÚǫǮǴǱȀǱǶǼÚǵǷǹǷǰǶǷǬǷÚǸǼȀǮǶǱȈÚ ǸǷÚǽǷǹǵǼǴǮ: 
  

. 

ǐǩǻǮǵ ǫÚǺǷǷǻǫǮǻǺǻǫǱǱÚǺÚǬǹǼǸǸǷǲÚǬǹǼǶǻǩÚǸǷÚǺǻǮǸǮǶǱÚǸǼȀǱǶǱǺǻǷǺǻǱÚǷǸǹǮǭǮǴȈȇǻÚ . 
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3.3 ǙǩǺȀǮǻÚǸǷǳǹȄǻǱȈÚǸǷÚǼǺǴǷǫǱȈǵÚǸǹǷȀǶǷǺǻǱ 

 
ǖǱǯǮÚǸǹǮǭǺǻǩǫǴǮǶȄÚǾǩǹǩǳǻǮǹǱǺǻǱǳǱÚǵǮǴǳǷȁǻǼȀǶȄǾÚȆǴǮǵǮǶǻǷǫÚǸǷǳǹȄǻǱȈ,ÚǸǹǮǭǷǺǻǩǫǴǮǶǶȄǮÚ

ǸǹǮǭǸǹǱȈǻǱǮǵ-ǱǰǬǷǻǷǫǱǻǮǴǮǵ: 

 
 

ǘǹǷǱǰǫǮǭǮǵÚ ǹǩǺȀǮǻÚ ǸǷǳǹȄǻǱȈÚ ǶǩÚ ǫǷǰǭǮǲǺǻǫǱǮÚ ǳǷǴǮǺÚ ǸǷǬǹǼǰȀǱǳǷǫ-ǹǱȀǺǻǩǳǮǹǷǫ,Ú
ǫǷǺǸǷǴȅǰǷǫǩǫȁǱǺȅÚǵǮǻǷǭǱǳǷǲ,ÚǱǰǴǷǯǮǶǶǷǲÚǫÚ ǚǘÚ 121.13330.2012, ǙǍÚ31.31.46-88 ǱÚǸǹǷǬǹǩǵǵǶȄǵǱÚ
ǳǷǵǸǴǮǳǺǩǵǱÚBASE complete 6.2, LIRA9.6 ǱÚSCAD11.5. 
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ǍǴȈÚ ǼǸǹǷȂǮǶǱȈÚ ǹǩǺȀǮǻǷǫÚ ǸǹǱǫǮǭǮǵÚ ǳǩǵǶǱÚ ǵǷȂǮǶǱȈÚ ǳÚ ǳǫǩǭǹǩǻǩǵÚ ǺǷÚ ǺǻǷǹǷǶǷǲÚ 200ǵǵ,Ú ǩÚ

ǷǻǸǮȀǩǻǷǳÚǳǷǴǮǺǩÚǹǱȀǺǻǩǳǮǹǩÚ¿ ǻǩǳǯǮÚǳÚǳǫǩǭǹǩǻǼÚȀǮǹǮǰÚǸǴǷȂǩǭȅÚǷǻǸǮȀǩǻǳǩ. 
ǉ=(πD2)/4Ú=Ú0,39ǵ2 

ǛǷÚǮǺǻȅÚǷǻǸǮȀǩǻǷǳÚǳǷǴǮǺǩÚ¿ ǹǩǫǶǷǫǮǴǱǳǱǲÚǳǫǩǭǹǩǻÚǺǷÚǺǻǷǹǷǶǷǲÚb = 0,6ǵ. 
ǛǷǬǭǩÚǺǾǮǵǩÚǸǹǱǴǷǯǮǶǱȈÚǶǩǬǹǼǰǳǱ: 

 
ǛǷÚǮǺǻȅÚǵǩǳǺǱǵǩǴȅǶǩȈÚǶǩǬǹǼǰǳǩ,ÚǸǹǱǾǷǭȈȂǩȈÚǶǩÚ1ÚǸǴǱǻǳǼ:Ú2,78ǻ. 

 
ǘǹǷǱǰǫǮǭǮǵÚǹǩǺȀǮǻÚȆǳǫǱǫǩǴǮǶǻǶǷǬǷÚǳǷȆǽǽǱǿǱǮǶǻǩÚǸǷǺǻǮǴǱÚǷǺǶǷǫǩǶǱȈÚǸǷǭÚǵǮǴǳǷȁǻǼȀǶȄǮÚ

ȆǴǮǵǮǶǻȄ.  
ǍǴȈÚǺǴǷǱǺǻȄǾ ǷǺǶǷǫǩǶǱǲÚǯǮǺǻǳǱǾÚǸǷǳǹȄǻǱǲÚǫÚǸǹǮǭǮǴǩǾÚǺǯǱǵǩǮǵǷǲÚǻǷǴȂǱÚНǼ ȆǳǫǱǫǩǴǮǶǻǶȄǲÚ

ǳǷȆǽǽǱǿǱǮǶǻÚǸǷǺǻǮǴǱÚKse, Ǖǖ/ǵ3,ÚǷǸǹǮǭǮǴȈǮǻǺȈÚǸǷÚǽǷǹǵǼǴǮ: 

              ,            (1) 

ǬǭǮÚÚÚÚ ; 

; 

Кs1, Ks2, Ks3 — ǹǩǺȀǮǻǶȄǮÚǰǶǩȀǮǶǱȈÚǳǷȆǽǽǱǿǱǮǶǻǷǫÚǸǷǺǻǮǴǱ,ÚǕǖ/ǵ3,ÚǺǷǷǻǫǮǻǺǻǫǮǶǶǷÚǸǮǹǫǷǬǷÚ
(ǺȀǱǻǩȈÚǺǫǮǹǾǼ),ÚǫǻǷǹǷǬǷÚǱÚǻǹǮǻȅǮǬǷÚǺǴǷǮǫÚǮǺǻǮǺǻǫǮǶǶǷǬǷÚǱǴǱÚǱǺǳǼǺǺǻǫǮǶǶǷǬǷÚ
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ǷǺǶǷǫǩǶǱȈÚǱǰÚǷǭǶǷǹǷǭǶȄǾÚǬǹǼǶǻǷǫÚǱÚǵǩǻǮǹǱǩǴǷǫÚǫÚǹǩǰǴǱȀǶǷǵÚǺǷǺǻǷȈǶǱǱ,ÚǫǳǴȇȀǩȈÚ
ǭǹǮǶǱǹǼȇȂǱǮÚǱÚǻǮǸǴǷǰǩȂǱǻǶȄǮÚǺǴǷǱ; 

t1, t2 — ǻǷǴȂǱǶǩÚǺǷǷǻǫǮǻǺǻǫǮǶǶǷÚǸǮǹǫǷǬǷÚǱÚǫǻǷǹǷǬǷÚǺǴǷǮǫÚǷǺǶǷǫǩǶǱȈ,Úǵ; 

Dr — ǼǺǴǷǫǶȄǲÚǭǱǩǵǮǻǹÚǳǹǼǬǩÚǸǮǹǮǭǩȀǱÚǶǩǬǹǼǰǳǱÚǶǩÚǷǺǶǷǫǩǶǱǮ,Úǵ;Ú 

ǍǴȈÚǷǺǶǷǫǩǶǱǲ,ÚǺǷǺǻǷȈȂǱǾÚǱǰÚǭǫǼǾÚǺǴǷǮǫ,ÚǰǶǩȀǮǶǱȈÚt2 ǱÚƘ2 ǺǴǮǭǼǮǻÚǸǹǱǶǱǵǩǻȅÚǹǩǫǶȄǵǱÚǶǼǴȇ. 

ǎǺǴǱÚǫÚǷǺǶǷǫǩǶǱǱÚǪǷǴǮǮÚǻǹǮǾÚǺǴǷǮǫ,ÚǳǷǶǺǻǹǼǳǿǱȇÚǺǴǮǭǼǮǻÚǸǹǱǫǮǺǻǱÚǳÚǹǩǺȀǮǻǶǷǲÚǻǹǮǾǺǴǷǲǶǷǲÚ
ǸǼǻǮǵÚ ǷǪȃǮǭǱǶǮǶǱȈÚ ǶǩǱǪǷǴǮǮÚ ǻǷǶǳǱǾÚ ǺǴǷǮǫÚ ǺǷÚ ǺǵǮǯǶȄǵǱÚ ǱÚ ǸǹǱÚ ǹǩǺȀǮǻǮÚ ȆǳǫǱǫǩǴǮǶǻǶǷǬǷÚ
ǳǷȆǽǽǱǿǱǮǶǻǩÚ ǸǷǺǻǮǴǱÚ ǱǺǸǷǴȅǰǷǫǩǻȅÚ ǸǷǳǩǰǩǻǮǴǱÚ (ǻǷǴȂǱǶǼÚ tred ǱÚ ǸǹǱǫǮǭǮǶǶǷǮÚ ǰǶǩȀǮǶǱǮÚ
ǳǷȆǽǽǱǿǱǮǶǻǩÚǸǷǺǻǮǴǱÚKsr.)ÚǷǪȃǮǭǱǶǮǶǶǷǬǷÚǺǴǷȈ,ÚǷǸǹǮǭǮǴȈǮǵȄǮÚǸǷÚǽǷǹǵǼǴǩǵ: 

;                               (2) 

,                               (3) 

ǬǭǮÚ Ú Ú Ú Ú Ú ti, Ksi — ǺǷǷǻǫǮǻǺǻǫǮǶǶǷÚǻǷǴȂǱǶǩ,Úǵ,Ú ǱÚ ǳǷȆǽǽǱǿǱǮǶǻÚǸǷǺǻǮǴǱ,ÚǕǖ/ǵ3,Ú ǳǩǯǭǷǬǷÚǱǰÚ
ǷǪȃǮǭǱǶȈǮǵȄǾÚǺǴǷǮǫ. 

ǘǹǱÚǱǺǸǷǴȅǰǷǫǩǶǱǱÚǫÚǷǺǶǷǫǩǶǱǱÚ(ǫÚǸǹǮǭǮǴǩǾÚǺǯǱǵǩǮǵǷǲÚǻǷǴȂǱ)ÚǶǮǼǸǴǷǻǶǮǶǶǷǬǷÚǺǴǷȈÚǬǹǼǶǻǩÚǺÚ
ǳǷȆǽǽǱǿǱǮǶǻǷǵÚ ǸǷǹǱǺǻǷǺǻǱÚ ǮÚ >Ú 0,8Ú ǳǷȆǽǽǱǿǱǮǶǻÚ ǸǷǺǻǮǴǱÚ ǸǹǱǶǱǵǩǮǻǺȈÚ ǸǷÚ ǷǪȈǰǩǻǮǴȅǶǷǵǼÚ
ǸǹǱǴǷǯǮǶǱȇÚ4ÚÚ(ǺÚǼȀǮǻǷǵÚǸǹǱǵǮȀ.Ú3)ÚǚǖǱǘÚ2.05.08-85. 

ǙǩǺȀǮǻǶȄǮÚǾǩǹǩǳǻǮǹǱǺǻǱǳǱÚǬǹǼǶǻǷǫǷǬǷÚǷǺǶǷǫǩǶǱȈÚǫÚǹǩǲǷǶǩǾÚǹǩǺǸǹǷǺǻǹǩǶǮǶǱȈÚǫǮȀǶǷǵǮǹǰǴȄǾÚ
ǬǹǼǶǻǷǫÚ ǶǩǭǴǮǯǱǻÚ ǼǺǻǩǶǩǫǴǱǫǩǻȅÚ ǺǷǬǴǩǺǶǷÚ ǷǪȈǰǩǻǮǴȅǶǷǵǼÚ ǸǹǱǴǷǯǮǶǱȇÚ 4Ú ǱÚ ǼǻǷȀǶȈǻȅÚ ǸǷÚ
ǹǮǰǼǴȅǻǩǻǩǵÚǸǷǴǮǫȄǾÚǱǺǸȄǻǩǶǱǲ. 

ǦǳǫǱǫǩǴǮǶǻǶȄǲÚ ǳǷȆǽǽǱǿǱǮǶǻÚ ǸǷǺǻǮǴǱÚ Кse ǷǺǶǷǫǩǶǱǲ,Ú ǸǷǭǺǻǱǴǩǮǵȄǾÚǯǮǺǻǳǱǵǱ,Ú ǶǮǺǯǱǵǩǮǵȄǵǱÚ
ǵǩǺǺǱǫǩǵǱÚ(ǫǮȀǶǷǵǮǹǰǴȄǵǱÚǱÚǺǳǩǴȅǶȄǵǱÚǬǹǼǶǻǩǵǱ),ÚǷǸǹǮǭǮǴȈǮǻǺȈÚǸǷÚǽǷǹǵǼǴǮ 

Kse = Ksr  kh ,                         (4) 

ǬǭǮÚÚÚKsr — ǸǹǱǫǮǭǮǶǶȄǲÚǳǷȆǽǽǱǿǱǮǶǻÚǸǷǺǻǮǴǱÚǺǴǷǮǫÚǱǺǳǼǺǺǻǫǮǶǶǷǬǷÚǱÚǮǺǻǮǺǻǫǮǶǶǷǬǷÚǷǺǶǷǫǩǶǱǲÚ
ǶǩǭÚǯǮǺǻǳǱǵÚǵǩǺǺǱǫǷǵ,ÚǕǖ/ǵ3,ÚǸǷǴǼȀǮǶǶȄǲÚǸǷÚǽǷǹǵǼǴǮÚ(3); 

     kh — ǳǷȆǽǽǱǿǱǮǶǻÚǫǴǱȈǶǱȈÚǯǮǺǻǳǷǬǷÚǵǩǺǺǱǫǩ,ÚǸǹǱǶǱǵǩǮǵȄǲÚǸǷÚǬǹǩǽǱǳǼÚǫÚǰǩǫǱǺǱǵǷǺǻǱÚ

ǷǻÚǷǻǶǷǺǱǻǮǴȅǶǷǲÚǬǴǼǪǱǶȄÚǮǬǷÚǹǩǺǸǷǴǷǯǮǶǱȈÚ  ǷǻÚǶǱǰǩÚǸǷǳǹȄǻǱȈÚǱÚǳǷȆǽǽǱǿǱǮǶǻǩÚ
ǸǷǺǻǮǴǱÚKsr ; 
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db —  ǬǴǼǪǱǶǩÚǹǩǺǸǷǴǷǯǮǶǱȈÚǬǷǹǱǰǷǶǻǩÚǯǮǺǻǳǷǬǷÚǵǩǺǺǱǫǩÚǬǹǼǶǻǩ,Úǵ. 

  

 

РǳǼ.8 Гǻǫǿǳǵ ǯǶя ǹǺǻǰǯǰǶǰǸǳя ǵǹэǿǿǳȁǳǰǸǽǫ kh; ǱǰǼǽǵǹǮǹ ǷǫǼǼǳǭǫ. ЦǳǿǻǫǷǳ Ǹǫ ǵǻǳǭыȀ ǾǵǫǲǫǸ 
ǵǹэǿǿǳȁǳǰǸǽ ǺǹǼǽǰǶǳ ǼǶǹя ǹǼǸǹǭǫǸǳя Кsr, МH/Ƿ, ǶǰǱǫȄǰǮǹ Ǹǫ ǱǰǼǽǵǹǷ ǷǫǼǼǳǭǰ 

  

ǙǩǺȀǮǻÚǺǫǮǭǮǵÚǫÚǛǩǪǴǱǿǼÚ5 

ǛǩǪǴǱǿǩÚ5 

РАСЧЕТ КОЭФФИЦИЕНТА ПОСТЕЛИ 
 

ЭǵǭǳǭǫǶǰǸǽǸыǴ ǵǹэǿǿǳȁǳǰǸǽ ǺǹǼǽǰǶǳ   ǵǮ/ǼǷ2 23,48 230,3 МН/Ƿ3 
КǹэǿǿǳȁǳǰǸǽ ǺǹǼǽǰǶǳ ǼǶǹя ȄǰǬǸя ǵǮ/ǼǷ2 29,56 290 МН/Ƿ3 
КǹэǿǿǳȁǳǰǸǽ ǺǹǼǽǰǶǳ ǼǶǹя ǺǰǼǵǫ   81,55 800,0 МН/Ƿ3 
ТǹǶȄǳǸǫ ǼǶǹя ȄǰǬǸя   cǷ 5 0,05 Ƿ 
ТǹǶȄǳǸǫ ǼǶǹя ǺǰǼǵǫ   50 0,5 Ƿ 
КǹэǿǿǳȁǳǰǸǽ ǺǹǼǽǰǶǳ ǰǼǽǰǼǽǭǰǸǸǹǮǹ 
ǹǼǸǹǭǫǸǳя ǵǮ/ǼǷ2 2,04 20,00 МН/Ƿ3 

Ks1 Ks2 Ks3 Dr t1 t2 Alfa2 Alfa3 Kse 
29,56 81,55 2,04 220 5 50 9,2132 25,2386 23,48 

          230,321 
 

3.21.Ú ǘǹǱÚ ǹǩǺȀǮǻǮÚ ǯǮǺǻǳǱǾÚ ǸǷǳǹȄǻǱǲÚ ǸǷÚ ǸǹǷȀǶǷǺǻǱÚ ǱÚ ǷǪǹǩǰǷǫǩǶǱȇÚ ǻǹǮȂǱǶÚ ǭǷǴǯǶǷÚ
ǼǭǷǫǴǮǻǫǷǹȈǻȅǺȈÚǼǺǴǷǫǱǮ 

 
 , (1) 

ǬǭǮÚ  - ǹǩǺȀǮǻǶȄǲÚǱǰǬǱǪǩȇȂǱǲÚǵǷǵǮǶǻÚǫÚǹǩǺǺǵǩǻǹǱǫǩǮǵǷǵÚǺǮȀǮǶǱǱÚǸǴǱǻȄÚǸǷǳǹȄǻǱȈ,Ú

ǷǸǹǮǭǮǴȈǮǵȄǲÚǫÚǺǷǷǻǫǮǻǺǻǫǱǱÚǺÚǸ.Ú3.22; 

d um md

dm
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- ǸǹǮǭǮǴȅǶȄǲÚ ǱǰǬǱǪǩȇȂǱǲÚ ǵǷǵǮǶǻÚ ǫÚ ǹǩǺǺǵǩǻǹǱǫǩǮǵǷǵÚ ǺǮȀǮǶǱǱÚ ǸǴǱǻȄÚ ǸǷǳǹȄǻǱȈ,Ú

ǷǸǹǮǭǮǴȈǮǵȄǲÚǫÚǺǷǷǻǫǮǻǺǻǫǱǱÚǺÚǸ.Ú3.24. 
3.22.ÚǙǩǺȀǮǻǶȄǮÚǰǶǩȀǮǶǱȈÚǱǰǬǱǪǩȇȂǱǾÚǵǷǵǮǶǻǷǫÚ ,ÚǳǖÚxÚǵ/ǵ,ÚǶǩÚǮǭǱǶǱǿǼÚȁǱǹǱǶȄÚǺǮȀǮǶǱȈÚ

ǷǭǶǷǺǴǷǲǶȄǾÚǯǮǺǻǳǱǾÚǸǷǳǹȄǻǱǲÚǫǺǮǾÚǻǱǸǷǫÚǺǴǮǭǼǮǻÚǷǸǹǮǭǮǴȈǻȅÚǸǷÚǽǷǹǵǼǴǮ 
 

 = 8,61 ǳǖÚxÚǵ/ǵ,Ú(2) 

 
ǬǭǮÚ  - ǵǩǳǺǱǵǩǴȅǶȄǲÚǱǰǬǱǪǩȇȂǱǲÚǵǷǵǮǶǻÚǸǹǱÚǿǮǶǻǹǩǴȅǶǷǵÚǰǩǬǹǼǯǮǶǱǱÚǸǴǱǻȄ,ÚǳǖÚxÚ

ǵ/ǵ,Ú ǳǷǻǷǹȄǲÚ ǫȄȀǱǺǴȈǮǻǺȈÚ ǳǩǳÚ ǶǩǱǪǷǴȅȁǱǲÚ ǺǼǵǵǩǹǶȄǲÚ ǵǷǵǮǶǻ,Ú ǺǷǰǭǩǫǩǮǵȄǲÚ ǳǷǴǮǺǩǵǱÚ Ú ǫÚ
ǹǩǺȀǮǻǶȄǾÚ ǺǮȀǮǶǱȈǾÚ ǸǴǱǻȄ,Ú ǸǮǹǸǮǶǭǱǳǼǴȈǹǶȄǾÚ ǷǺȈǵÚ xÚ ǱǴǱÚ yÚ (ȀǮǹǻ.Ú 1),Ú ǸǹǱÚ ȆǻǷǵÚ ǭǷǴǯǶȄÚ
ǱǺǳǴȇȀǩǻȅǺȈÚǹȈǭȄÚǳǷǴǮǺ,ÚǭǩȇȂǱǮÚǫÚǺǼǵǵǮÚǷǻǹǱǿǩǻǮǴȅǶǷǮÚǰǶǩȀǮǶǱǮÚǱǰǬǱǪǩȇȂǮǬǷÚǵǷǵǮǶǻǩÚǫÚ
ǹǩǺȀǮǻǶǷǵÚǺǮȀǮǶǱǱ: 

 

  =7,18 ǳǖÚxÚǵ/ǵ; 

 
k - ǸǮǹǮǾǷǭǶȄǲÚǳǷȆǽǽǱǿǱǮǶǻÚǷǻÚǱǰǬǱǪǩȇȂǮǬǷÚǵǷǵǮǶǻǩÚǸǹǱÚǿǮǶǻǹǩǴȅǶǷǵÚǰǩǬǹǼǯǮǶǱǱÚǳÚ

ǵǷǵǮǶǻǼÚǸǹǱÚǳǹǩǮǫǷǵÚǰǩǬǹǼǯǮǶǱǱÚǸǴǱǻȄ,ÚǸǹǱǶǱǵǩǮǵȄǲÚǹǩǫǶȄǵ:ÚǭǴȈÚǪǮǻǷǶǶȄǾÚǱÚǩǹǵǷǪǮǻǷǶǶȄǾÚ
ǸǷǳǹȄǻǱǲÚǺǷÚǺǻȄǳǷǫȄǵǱÚǺǷǮǭǱǶǮǶǱȈǵǱÚǱǴǱÚǳǷǶǺǻǹǼǳǻǱǫǶȄǵÚǳǹǩǮǫȄǵÚǩǹǵǱǹǷǫǩǶǱǮǵÚ- 1,2;ÚǭǴȈÚ
ǪǮǻǷǶǶȄǾÚ ǱÚ ǩǹǵǷǪǮǻǷǶǶȄǾÚ ǸǷǳǹȄǻǱǲ,Ú ǼǺǻǹǩǱǫǩǮǵȄǾÚ ǪǮǰÚ ǺǻȄǳǷǫȄǾÚ ǺǷǮǭǱǶǮǶǱǲÚ ǱÚ ǳǹǩǮǫǷǬǷÚ
ǩǹǵǱǹǷǫǩǶǱȈÚ ǸǴǱǻ,Ú - 1,5;Ú ǭǴȈÚ ǺǪǷǹǶȄǾÚ ǸǷǳǹȄǻǱǲÚ ǱǰÚ ǸǹǮǭǫǩǹǱǻǮǴȅǶǷÚ ǶǩǸǹȈǯǮǶǶȄǾÚ
ǯǮǴǮǰǷǪǮǻǷǶǶȄǾÚǸǴǱǻÚ- 1,0;ÚǭǴȈÚǯǮǴǮǰǷǪǮǻǷǶǶȄǾÚǸǷǳǹȄǻǱǲÚǺÚǶǮǶǩǸǹȈǬǩǮǵǷǲÚǩǹǵǩǻǼǹǷǲÚ- ǸǷÚ
ȀǮǹǻ.Ú1ÚǷǪȈǰǩǻǮǴȅǶǷǬǷÚǘǹǱǴǷǯǮǶǱȈ 10ÚǚǖǱǘÚ2.05.08-85; 

- ǳǷȆǽǽǱǿǱǮǶǻ,Ú ǼȀǱǻȄǫǩȇȂǱǲÚ ǶǩǳǷǸǴǮǶǱǮÚ ǷǺǻǩǻǷȀǶȄǾÚ ǸǹǷǬǱǪǷǫÚ ǫÚ ǷǺǶǷǫǩǶǱǱÚ ǱǰÚ

ǵǩǻǮǹǱǩǴǷǫ,ÚǶǮÚǷǪǹǩǪǷǻǩǶǶȄǾÚǫȈǯǼȂǱǵǱ,ÚǱÚǸǹǱǶǱǵǩǮǵȄǲÚǹǩǫǶȄǵÚ1,1ÚǭǴȈÚǼȀǩǺǻǳǷǫÚǬǹǼǸǸȄÚǉÚǱÚ
ǸǮǹǹǷǶǷǫ;ÚǭǴȈÚǷǺǶǷǫǩǶǱǲÚǱǰÚǵǩǻǮǹǱǩǴǷǫ,ÚǷǪǹǩǪǷǻǩǶǶȄǾÚǫȈǯǼȂǱǵǱ,ÚǩÚǻǩǳǯǮÚǭǴȈÚǼȀǩǺǻǳǷǫÚǬǹǼǸǸÚ
ǊÚ(ǳǹǷǵǮÚǸǮǹǹǷǶǷǫ),ÚǋÚǱÚǌÚǶǮǰǩǫǱǺǱǵǷÚǷǻÚǫǱǭǩÚǷǺǶǷǫǩǶǱǲÚǺǴǮǭǼǮǻÚǸǹǱǶǱǵǩǻȅÚ ; 

- ǳǷȆǽǽǱǿǱǮǶǻ,ÚǼȀǱǻȄǫǩȇȂǱǲÚǸǮǹǮǹǩǺǸǹǮǭǮǴǮǶǱǮÚǫǶǼǻǹǮǶǶǱǾÚǼǺǱǴǱǲÚǫÚǷǹǻǷǻǹǷǸǶȄǾÚ

ǸǴǱǻǩǾÚǸǷǳǹȄǻǱǲÚǺÚǹǩǰǴǱȀǶǷǲÚǯǮǺǻǳǷǺǻȅȇÚ  ǱÚ  ǫÚǸǹǷǭǷǴȅǶǷǵÚǱÚǸǷǸǮǹǮȀǶǷǵÚǶǩǸǹǩǫǴǮǶǱȈǾÚ

ǱÚǸǹǱǶǱǵǩǮǵȄǲÚǸǷÚǬǹǩǽǱǳǼÚȀǮǹǻ.Ú1ÚǷǪȈǰǩǻǮǴȅǶǷǬǷÚǘǹǱǴǷǯǮǶǱȈÚ10ÚǚǖǱǘÚ2.05.08-85;ÚǭǴȈÚǪǮǻǷǶǶȄǾ,Ú
ǩǹǵǷǪǮǻǷǶǶȄǾÚǱÚǯǮǴǮǰǷǪǮǻǷǶǶȄǾÚǸǷǳǹȄǻǱǲÚǺÚǶǮǶǩǸǹȈǬǩǮǵǷǲÚǩǹǵǩǻǼǹǷǲÚ ; 

- ǱǰǬǱǪǩȇȂǱǲÚǵǷǵǮǶǻÚǷǻÚǭǮǲǺǻǫǱȈÚǳǷǴǮǺǩ,ÚǿǮǶǻǹÚǷǻǸǮȀǩǻǳǩÚǳǷǻǷǹǷǬǷÚǺǷǫǸǩǭǩǮǻÚǺÚ

ǹǩǺȀǮǻǶȄǵÚǺǮȀǮǶǱǮǵ,ÚǳǖÚxÚǵ/ǵ: 
 

  = 4,59 ǳǖÚxÚǵ/ǵ; 

 
- ȀǱǺǴǷÚǳǷǴǮǺÚ(ǸȈǻǷǳÚǺǻǮǴǴǩǯǩ)ÚǶǩÚǷǸǷǹǮ; 

- ǱǰǬǱǪǩȇȂǱǲÚǵǷǵǮǶǻ,ÚǺǷǰǭǩǫǩǮǵȄǲÚǭǮǲǺǻǫǱǮǵÚi-ǬǷÚǳǷǴǮǺǩÚ(ǷǸǷǹȄ),ÚǹǩǺǸǷǴǷǯǮǶǶǷǬǷÚ

ǰǩÚǸǹǮǭǮǴǩǵǱÚǹǩǺȀǮǻǶǷǬǷÚǺǮȀǮǶǱȈÚǸǴǱǻȄ,ÚǳǖÚxÚǵ/ǵ: 
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; 

 
- ǹǩǺȀǮǻǶǩȈÚǶǩǬǹǼǰǳǩÚǶǩÚǳǷǴǮǺǷÚ(ǷǸǷǹǼ),Úǳǖ: 

 

 = 27,27 ǳǖ; 

 
- ǽǼǶǳǿǱȈ,Ú ǰǶǩȀǮǶǱǮÚ ǳǷǻǷǹǷǲÚ ǸǹǱǫǮǭǮǶǷÚ ǫÚǻǩǪǴ.Ú 1Ú ǷǪȈǰǩǻǮǴȅǶǷǬǷÚǘǹǱǴǷǯǮǶǱȈÚ 10Ú

ǚǖǱǘÚ2.05.08-85: 
 

 = 0,1684; 

 
- ǹǩǭǱǼǺÚ ǳǹǼǬǩ,Ú ǹǩǫǶǷǫǮǴǱǳǷǬǷÚ ǸǴǷȂǩǭǱÚ ǷǻǸǮȀǩǻǳǩÚ ǸǶǮǫǵǩǻǱǳǩÚ ǳǷǴǮǺǩÚ (ǷǻǸǮȀǩǻǳǩÚ

ǷǸǷǹȄ),Úǵ: 
 

  = 0,101 ǵ; 

- ǫǶǼǻǹǮǶǶǮǮÚǭǩǫǴǮǶǱǮÚǫǷǰǭǼǾǩÚǫ ǸǶǮǫǵǩǻǱǳǩǾÚǳǷǴǮǺÚ(ǭǩǫǴǮǶǱǮÚǸǷǭÚǸȈǻǳǷǲÚǺǻǮǴǴǩǯǩ),Ú

Ǖǘǩ; 
l - ǼǸǹǼǬǩȈÚǾǩǹǩǳǻǮǹǱǺǻǱǳǩÚǸǴǱǻȄ,Úǵ: 
 

  = 0,3309 ǵ; 

 
- ǶǷǹǵǩǻǱǫǶǩȈÚǶǩǬǹǼǰǳǩÚǶǩÚǷǺǶǷǫǶǼȇÚǷǸǷǹǼ,Úǳǖ; 

,  - ǳǷȆǽǽǱǿǱǮǶǻȄÚ ǺǷǷǻǫǮǻǺǻǫǮǶǶǷÚ ǭǱǶǩǵǱȀǶǷǺǻǱÚ ǱÚ ǹǩǰǬǹǼǰǳǱ,Ú ǷǸǹǮǭǮǴȈǮǵȄǮÚ ǸǷÚ

ǻǩǪǴ.Ú30ÚǚǖǱǘÚ2.05.08-85; 
- ǹǩǺȀǮǻǶȄǲÚ ǳǷȆǽǽǱǿǱǮǶǻÚ ǸǷǺǻǮǴǱÚ ǷǭǶǷǹǷǭǶǷǬǷÚ ǬǹǼǶǻǷǫǷǬǷÚ ǷǺǶǷǫǩǶǱȈ,Ú Ǖǖ/ǵ3,Ú

ǷǸǹǮǭǮǴȈǮǵȄǲÚ ǫÚ ǺǷǷǻǫǮǻǺǻǫǱǱÚ ǺÚ ǷǪȈǰǩǻǮǴȅǶȄǵÚ ǘǹǱǴǷǯǮǶǱǮǵÚ 4Ú ǚǖǱǘÚ 2.05.08-85.Ú ǍǴȈÚ
ǵǶǷǬǷǺǴǷǲǶǷǬǷÚ ǬǹǼǶǻǷǫǷǬǷÚ ǷǺǶǷǫǩǶǱȈ,Ú ǩÚ ǻǩǳǯǮÚ ǭǴȈÚ ǱǺǳǼǺǺǻǫǮǶǶǷǬǷÚ ǷǺǶǷǫǩǶǱȈ,Ú ǶǮÚ
ǷǪǹǩǪǷǻǩǶǶǷǬǷÚǫȈǯǼȂǱǵ,ÚǫÚǹǩǺȀǮǻÚǫǫǷǭǱǻǺȈÚǰǶǩȀǮǶǱǮÚȆǳǫǱǫǩǴǮǶǻǶǷǬǷÚǳǷȆǽǽǱǿǱǮǶǻǩÚǸǷǺǻǮǴǱÚ

,ÚǷǸǹǮǭǮǴȈǮǵǷǬǷÚǸǷÚǷǪȈǰǩǻǮǴȅǶǷǵǼÚǘǹǱǴǷǯǮǶǱȇÚ5ÚǚǖǱǘÚ2.05.08-85; 

,  - ǮǭǱǶǱȀǶȄǮÚǱǰǬǱǪǩȇȂǱǮÚǵǷǵǮǶǻȄ,ÚǭǮǲǺǻǫǼȇȂǱǮÚǫÚǹǩǺȀǮǻǶǷǵÚǺǮȀǮǶǱǱÚǸǴǱǻȄ,ÚǷǻÚ

ǫǷǰǭǮǲǺǻǫǱȈÚ i-ǬǷÚǳǷǴǮǺǩÚ (ǸȈǻǳǱ)Ú ǷǸǷǹȄÚ (ǺǻǮǴǴǩǯǩ),Ú ǷǸǹǮǭǮǴȈǮǵȄǮÚǸǷÚǻǩǪǴ.Ú 2Ú ǷǪȈǰǩǻǮǴȅǶǷǬǷÚ

ǘǹǱǴǷǯǮǶǱȈÚ 10ÚǚǖǱǘÚ2.05.08-85ÚǫÚǰǩǫǱǺǱǵǷǺǻǱÚǷǻÚǳǷǷǹǭǱǶǩǻÚ  ǱÚ ,ÚǬǭǮÚ ,  - 

ǳǷǷǹǭǱǶǩǻȄÚǸǹǱǴǷǯǮǶǱȈÚǺǱǴȄÚ ,ÚǺȀǱǻǩȈÚǰǩÚǶǩȀǩǴǷÚǳǷǷǹǭǱǶǩǻÚǸǮǹǮǺǮȀǮǶǱǮÚǹǩǺǺǵǩǻǹǱǫǩǮǵȄǾÚ

ǺǮȀǮǶǱǲÚ(Ǻǵ.ÚȀǮǹǻ.Ú1); 
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ǋÚ- ǯǮǺǻǳǷǺǻȅÚ ǺǮȀǮǶǱȈÚǸǴǱǻȄÚǸǷǳǹȄǻǱȈ,Ú ǳǖÚxÚǵ2/ǵ,ÚǷǻǶǮǺǮǶǶǩȈÚǳÚǮǭǱǶǱǿǮÚȁǱǹǱǶȄÚǮǮÚ

ǺǮȀǮǶǱȈÚǱÚǷǸǹǮǭǮǴȈǮǵǩȈÚǫÚǺǷǷǻǫǮǻǺǻǫǱǱÚǺÚǸ.Ú2.23. 
ǘǹǱǵǮȀǩǶǱǮ.ÚǍǴȈÚǵǶǷǬǷǳǷǴǮǺǶȄǾÚǷǸǷǹÚǶǮǷǪǾǷǭǱǵǷÚǸǼǻǮǵÚǸǹǷǪǶȄǾÚǹǩǺȀǮǻǷǫÚǶǩǲǻǱÚǳǷǴǮǺǷ,Ú

ǸǷǭÚǿǮǶǻǹǷǵÚǷǻǸǮȀǩǻǳǩÚǳǷǻǷǹǷǬǷÚǫǷǰǶǱǳǩǮǻÚǵǩǳǺǱǵǩǴȅǶȄǲÚǱǰǬǱǪǩȇȂǱǲÚǵǷǵǮǶǻ. 
 

 
 

ǠǮǹǻ.Ú1.ÚǙǩǺȀǮǻǶǩȈÚǺǾǮǵǩÚǸǩǹǩǵǮǻǹǷǫÚǰǩǬǹǼǯǮǶǱȈÚǷǸǷǹ 
 
3.23.Ú ǏǮǺǻǳǷǺǻȅÚ ǺǮȀǮǶǱǲÚ ǸǴǱǻÚ ǸǷǳǹȄǻǱȈÚ ǋÚ ǶǩǭǴǮǯǱǻÚ ǷǸǹǮǭǮǴȈǻȅÚ ǶǩÚ ǮǭǱǶǱǿǼÚ ȁǱǹǱǶȄÚ

ǺǮȀǮǶǱȈÚǸǷÚǽǷǹǵǼǴǩǵ: 
ǭǴȈÚ ǺǮȀǮǶǱǲÚ ǪǮǻǷǶǶȄǾ,Ú ǩǹǵǷǪǮǻǷǶǶȄǾÚ ǱÚ ǸǹǮǭǫǩǹǱǻǮǴȅǶǷÚ ǶǩǸǹȈǯǮǶǶȄǾÚ ǯǮǴǮǰǷǪǮǻǷǶǶȄǾÚ

ǸǴǱǻ 
 

  = 2,76ǳǖÚxÚǵ2/ǵ,Ú(3) 

 
3.24.ÚǘǹǮǭǮǴȅǶȄǲÚǱǰǬǱǪǩȇȂǱǲÚǵǷǵǮǶǻÚ ,ÚǳǖÚxÚǵ/ǵ,ÚǶǩÚǮǭǱǶǱǿǼÚȁǱǹǱǶȄÚǺǮȀǮǶǱȈÚǺǴǮǭǼǮǻÚ

ǷǸǹǮǭǮǴȈǻȅÚǸǷÚǽǷǹǵǼǴǩǵ: 
ǭǴȈÚǪǮǻǷǶǶȄǾÚǱÚǩǹǵǷǪǮǻǷǶǶȄǾÚǸǷǳǹȄǻǱǲ 
 

  = 9,13 ǳǖÚxÚǵ/ǵ;Ú(4) 

 
ǙǩǺȀȉǻÚǸǴǱǻȄÚǸǷǳǹȄǻǱȈÚǫÚǰǷǶǮÚǼǺǻǩǶǷǫǳǱÚǺǻǮǴǴǩǯǮǲÚǺǫǮǭȉǶÚǫÚǻǩǪǴǱǿǼÚ(ǻǩǪǴ.6). 

 

 

 

 

30,085 bB E t 

um

2

6u c btb u
t

m R kJ 
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ǛǩǪǴǱǿǩÚ6 

              
     (ǚǌǚ) (ǚǑ)   
              
ǖǩǬǹǼǰǳǩÚǶǩÚ1ÚȆǴǮǵǮǶǻ     ǳǬ 2780 2780 ǳǬ 
ǓǷǴǱȀǮǺǻǫǷÚǷǺǶǷǫǶȄǾÚǷǸǷǹ       1 1   
ǖǩǬǹǼǰǳǩÚǶǩÚǷǺǶǷǫǶǼȇÚǷǸǷǹǼ,ÚÚǳǬ       2780 2780 ǳǬ 
ǖǩǬǹǼǰǳǩÚǶǩÚǹǩǺȀǮǻǶǷǮÚǳǷǴǮǺǷ,ÚÚǳǬ     F 2780,00 27,27 ǳǖ 
ǍǩǫǴǮǶǱǮÚǫÚǸǶǮǫǵǩǻǱǳǮ,ÚÚÚÚǳǬ/Ǻǵ2     Pa 8,665 0,850 Ǖǘǩ 
ǙǩǭǱǼǺÚǷǻǸǮȀǩǻǳǩÚǳǷǴǮǺǩ,ÚÚÚÚǺǵ     Re 10,1 0,101 ǵ 

ǭǩǶǶȄǮÚǸǷÚǸǷǳǹȄǻǱȇ       
ǪǮǻǷǶǶǷǮ-1;ÚÚǩǹǵǷǪǮǻǷǶǶǷǮ-2   1   
ǻǷǴȂǱǶǩÚ Ǻǵ 10 0,1 ǵ 
ǓǩǻǮǬǷǹǱȈÚǹǩǰǹǼȁǮǶǱȈÚǸǷǳǹȄǻǱȈ   1   
ǳǷȆǽÚǺǶǱǯǮǶǱȈÚǻǷǴȂǱǶȄÚǶǱǯǶǮǬǷÚ
ǺǴǷȈ       1   
ǹǩǺȀǮǻǶǩȈÚǻǷǴȂǱǶǩÚǫǮǹǾǶǮǬǷÚǺǴǷȈ     Ǻǵ 10 0,1 ǵ 
ǵǷǭǼǴȅÚǼǸǹǼǬǷǺǻǱÚ ǳǬ/Ǻǵ2 331295 32500 Ǖǘǩ 
ǳǷȆǽÚǼǺǴǷǫǱȈÚǹǩǪǷǻȄ ǪǮǻǷǶǩ   0,9   
ǹǩǺȀǮǻǶǷǮÚǺǷǸǹǷǻÚRbtbÚ     ǳǬ/Ǻǵ2 44,85 4,4 Ǖǘǩ 
ǳǷȆǽÚǓu   1,3835  

ǹǩǺȀǮǻÚǳǷȆǽ.ǸǷǺǻǮǴǱ       
ǳǷȆǽ.ÚǸǷǺǻǮǴǱÚǷǺǶǷǫǩǶǱȈ,   ǳǬ/Ǻǵ2 23,48 230,3 Ǖǖ/ǵ3 

ǹǩǺȀǮǻÚǸǷÚǸǹǷȀǶǷǺǻǱ       
ǯǮǺǻǳǷǺǻȅÚǫǮǹǾǶǮǬǷÚǺǴǷȈÚ     ǳǬ*Ǻǵ2/ǵ 28160041 2,76 ǳǖ*ǵ2/ǵ 
ǼǸǹǼǬǩȈÚǾǩǹǩǳǻǮǹǱǺǻǱǳǩÚǸǴǱǻȄ     Ǻǵ 33 0,3309 ǵ 
alfa   0,3054 0,3054   
F(alfa)   0,1684 0,1684   
ǕǷǵǮǶǻÚǸǷǭÚǹǩǺȀǮǻǶȄǵÚǳǷǴǮǺǷǵ       468,19 4,59 ǳǖ*ǵ/ǵ 

ǺǼǵǵǩÚǮǭÚǵǷǵǮǶǻǷǫ   0,0948 0,0328   
ǵǩǳǺǱǵǩǴȅǶȄǲÚǱǰǬÚǵǷǵǮǶǻÚ     ǕǺ,ǵǩǾ 732 7,18 ǳǖ*ǵ/ǵ 
ǳǷȆǽ.ǺǻȄǳǷǫ.ǺǷǮǭ.ǶǮǺǷǫǵǮȂǮǶǱȈÚ     K  1,20 1,20   
ǹǩǺȀǮǻǶȄǲÚǵǷǵǮǶǻ Md 878 8,61 ǳǖ*ǵ/ǵ 
ǸǹǮǭǮǴȅǶȄǲÚǵǷǵǮǶǻÚÚÚ  Mu 931 9,13 ǳǖ*ǵ/ǵ 
        6%  

 

ǍǩǴǮǮ ǵǮǻǷǭǷǵÚǳǷǶǮȀǶȄǾÚȆǴǮǵǮǶǻǷǫÚǺÚǸǷǵǷȂȅȇÚǸǹǷǬǹǩǵǵǶȄǾÚǳǷǵǸǴǮǳǺǷǫÚLIRA9.6 ǱÚSCAD11.5 
ǷǸǹǮǭǮǴǱǵÚ ǶǩǸǹȈǯǮǶǶǷ-ǭǮǽǷǹǵǱǹǷǫǩǶǶǷǮÚ ǺǷǺǻǷȈǶǱǮÚ ǷǺǶǷǫǩǶǱȈÚ ǱÚ ǸǷǳǹȄǻǱȈÚ ǱǰÚ ǵǮǴǳǷȁǻǼȀǶȄǾÚ
ȆǴǮǵǮǶǻǷǫ. 
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ǍǩǴǮǮÚǺÚǸǷǵǷȂȅȇÚǸǹǷǬǹǩǵǵǶǷǬǷÚǳǷǵǸǴǮǳǺǩÚBASE complete 6.2 ǸǹǷǱǰǫǮǭǮǵÚǹǩǺȀǮǻȄÚǸǷǳǹȄǻǱȈÚ

ǶǩÚǺǵȈǻǱǮÚǱÚǸǹǷǭǩǫǴǱǫǩǶǱǮ. 
 
 
 

  
 
 

Раɫɱɺɬ на ɫмɹɬие 
  

1. - Иɫɯоднɵе даннɵе: 

 

           
Конструкɰиɹ, создаɸɳаɹ сминаɸɳуɸ нагрузку:  Колонна, стойка 
Характер нагрузки:  Угловаɹ на плиту 
Геометриɱеские характеристики передаɱи нагрузки: 
      a = 0.1 м 
      b = 0.1 м 
Класс сжимаемого бетона  B 30 
  
  
Сминаɸɳаɹ нагрузка  2.77 тс 
  

2. - Вɵводɵ: 

 

           
  
Несуɳаɹ способностɶ бетона без попереɱного армированиɹ  
ОБЕСПЕЧЕНА 
Коɷɮɮиɰиенɬ иɫɩолɶзованиɹ неɫɭɳей ɫɩоɫобноɫɬи  0.2 
 
 

1. - Иɫɯоднɵе даннɵе: 
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Конструкɰиɹ, создаɸɳаɹ сминаɸɳуɸ нагрузку:  Колонна, стойка 
Характер нагрузки:  Краеваɹ по всей толɳине стенɵ 
Геометриɱеские характеристики передаɱи нагрузки: 
      a = 0.1 м 
      b = 0.2 м 
Класс сжимаемого бетона  B 30 
  
  
Сминаɸɳаɹ нагрузка  2.77 тс 
  

2. - Вɵводɵ: 

 

           
  
Несуɳаɹ способностɶ бетона без попереɱного армированиɹ  
ОБЕСПЕЧЕНА 
Коɷɮɮиɰиенɬ иɫɩолɶзованиɹ неɫɭɳей ɫɩоɫобноɫɬи  0.1 
 
 

Раɫɱɺɬ плиɬɵ на продавливание 

  

1. - Иɫɯоднɵе даннɵе: 

 

           
  
Полезнаɹ толɳина плитɵ (h0) 10 см 
Длина зонɵ передаɱи нагрузки (a) 10 см 
Ширина зонɵ передаɱи нагрузки (b) 10 см 
Бетон  B30 
  
Коɷффиɰиентɵ условий работɵ бетона: 
   - Gb2= 0.9 
   - Gb3= 1.0 
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   - Gb5= 1.0 
Коɷффиɰиентɵ условий работɵ арматурɵ: 
   - продолɶной Gs= 1.0 
   - попереɱной Gsw= 1.0 
  
  
Расɱетнɵе нагрузки на плиту: 
   - Сосредотоɱеннаɹ нагрузка (P) 2.77 тс 
  

2. - Вɵводɵ: 

 

           
  
Проɱности бетона плитɵ ДОСТАТОЧНО длɹ восприɹтиɹ заданной  
нагрузки без установки попереɱной арматурɵ. 
Продавливаɸɳаɹ сила (F):  2.77 тс 
Усилие, воспринимаемое бетоном плитной конструкɰии:  7.91 тс 
Коɷффиɰиент исполɶзованиɹ без арматурɵ   0.35 
  
Расɱет вɵполнен согласно СНиП 2.03.01-84 "Бетоннɵе и железобетоннɵе  
конɫɬɪɭкɰии". 
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4. ПǻǰǯǶǫǮǫǰǷǫя ǵǹǸǼǽǻǾǵȁǳя ǹǼǸǹǭǫǸǳя ǳ Ǻǹǵǻыǽǳя 
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