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ɋɈɄɊȺɓȿɇɇЫɃ ɉȺɋɉɈɊɌ ɌɂɆɉɌɈɇɋɄɈɃ Ƚɗɋ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ                                          Ɍɢɦɩɬɨɧɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɢɦɩɬɨɧ; 

Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ                                                     Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ (əɤɭɬɢɹ); 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ                                                 Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 

 

ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
  ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ                                                                                    548 ɦ3/ɫ; 
  ɛ) ɜɫɟɯ ɬɭɪɛɢɧ                                                                                                 640 ɦ3/ɫ; 
  ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%                                                 5345 ɦ3/ɫ; 
  ɝ) ɦɚɤɫɢɦɚɥɶɧɵɣ c ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%                                              6105 ɦ3/ɫ; 
  ɞ) ɦɢɧɢɦɚɥɶɧɵɣ                                                                                               150 ɦ³/ɫ; 

 

ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
  ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ                                                                 ɝɨɞɢɱɧɵɣ; 
  ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ                                                                                            535,00 ɦ;  

 Ɏɉɍ                                                                                             537,00 ɦ; 
                     ɍɆɈ                                                                                             485,70 ɦ; 
  ɜ) ɩɨɥɧɵɣ ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:                                                            12,75 ɤɦ3;  

  ɝ) ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:                                                             7,93 ɤɦ3; 

 

ɇɚɩɨɪɵ Ƚɗɋ: 
  ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ                                                                                                 140 ɦ; 
  ɛ) ɪɚɫɱɟɬɧɵɣ                                                                                                        117 ɦ; 
  ɜ) ɦɢɧɢɦɚɥɶɧɵɣ                                                                                                    87 ɦ; 

 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
  ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ                                                                          600 Ɇȼɬ;  

  ɜ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ                         5,09 ɦɥɪɞ. ɤȼɬ∙ɱ.; 
  ɝ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ                          4000 ɱɚɫ; 

 

ɉɥɨɬɢɧɵ: 
  ɚ) ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 

  ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ; 
  ɜ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ; 
  ɝ) ɫɬɚɧɰɢɨɧɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 

  ɞ) ɨɛɳɚɹ ɞɥɢɧɚ                                                                                                    705 ɦ;  

  ɟ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ                                                                                  144,8 ɦ; 

 

ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
  ɚ) ɬɢɩ ɝɚɲɟɧɢɹ:                                                                                           ɨɬɥёɬ ɫɬɪɭɢ; 

  ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ                                                                                                         6; 

  ɜ) ɨɛɳɚɹ ɞɥɢɧɚ                                                                                                    108 ɦ; 
  ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ                                                                                     132 ɦ; 
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Ɂɞɚɧɢɟ Ƚɗɋ: 
  ɚ) ɬɢɩ ɡɞɚɧɢɹ                                                                                           ɩɪɢɩɥɨɬɢɧɧɨɟ;  
  ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ                                                                                                       4; 

  ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ                                                                     ɦɟɬɚɥɥɢɱɟɫɤɚɹ; 

  ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ:                                                                      ɢɡɨɝɧɭɬɚɹ; 

  ɞ) ɪɚɡɦɟɪɵ:  
- ɨɛɳɚɹ ɞɥɢɧɚ                                                                                               100 ɦ;  
- ɲɢɪɢɧɚ                                                                                                          31 ɦ; 

 

Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
  ɚ) ɬɢɩ ɬɭɪɛɢɧɵ                                                                                       ɊɈ-140-ȼ-425;  

  ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ                                                                               ɋȼ -855/235-32; 

  ɜ) ɦɨɳɧɨɫɬɶɸ                                                                                             150 Ɇȼ∙Ⱥ; 

  ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ                                                                                 187,5 ɨɛ/ɦɢɧ; 

  ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ                                                                   ɌȾɐ200000/220;  

  ɟ) ɤɨɥɢɱɟɫɬɜɨ                                                                                                               4;  

 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ                                                                                   82 ɦɟɫɹɰɚ; 

ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ                                                                        22 ɤɨɩ/ɤȼɬ∙ɱ; 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ                                                 24928,33 ɪɭɛ/ɤȼɬ; 
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ȼȼȿȾȿɇɂȿ 

 

ɗɧɟɪɝɟɬɢɤɚ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ, ɤɚɤ ɞɥɹ ɨɛɵɱɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɬɚɤ ɢ ɞɥɹ 
ɜɫɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɜ ɫɜɹɡɢ ɫ ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɨɥɨɝɢɣ 
ɪɚɫɬɟɬ ɱɢɫɥɨ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. ɉɪɚɜɢɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɪɟɫɭɪɫɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɫɨɡɞɚɸɬ ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ ɞɥɹ ɪɨɫɬɚ ɷɤɨɧɨɦɢɤɢ 
ɢ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ ɫɬɪɚɧɵ.  

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨɥɭɱɟɧɢɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɚɤ ɤɚɤ ɢɦɟɟɬ ɜɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɬɭɪɛɢɧ. ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɝɢɞɪɨɫɬɚɧɰɢɹɯ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɧɚ ɚɬɨɦɧɵɯ ɢ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɹɯ, ɬɚɤ 
ɤɚɤ ɧɟ ɬɪɟɛɭɟɬɫɹ ɬɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ, ɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ 
ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ – ɬɟɤɭɳɚɹ ɜɨɞɚ. ɂɡɦɟɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɹɧɨɝɨ ɩɨɬɨɤɚ ɦɨɠɧɨ 
ɥɟɝɤɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɛɥɚɝɨɞɚɪɹ 
ɱɟɦɭ ɝɢɞɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɦɚɧɟɜɪɟɧɧɵɦɢ ɢɡ ɜɫɟɯ ɬɢɩɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɤɪɵɜɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɧɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɨɜ 
ɧɚɝɪɭɡɤɢ.  

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɱɢɬɚɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɦ ɨɛɴɟɤɬɨɦ, ɬɚɤ 
ɤɚɤ ɧɟ ɢɫɩɨɥɶɡɭɟɬ ɧɟɮɬɶ, ɝɚɡ, ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ, ɬɟɦ ɫɚɦɵɦ 
ɧɟ ɡɚɝɪɹɡɧɹɟɬ ɚɬɦɨɫɮɟɪɭ ɢ ɨɤɪɭɠɚɸɳɟɸ ɫɪɟɞɭ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɪɚɛɨɬɤɢ, ɧɚɯɨɠɞɟɧɢɟ 
ɨɩɬɢɦɚɥɶɧɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. ȼ ɩɪɨɟɤɬ ɜɯɨɞɹɬ ɬɚɤɢɟ ɚɫɩɟɤɬɵ, ɤɚɤ 
ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɫɱɟɬ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɨɯɪɚɧɚ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɬɪɭɞɚ, ɚ ɬɚɤ ɠɟ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ.  
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ Ƚɗɋ 

 

1.1 Ɍɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɨɫɧɨɜɚ 

ɋɬɜɨɪ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɪɟɤɟ Ɍɢɦɩɬɨɧ, Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ.  
ȼɛɥɢɡɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ: ɩɝɬ. ɑɭɥɶɦɚɧ, ɩ. ɋɧɟɠɧɵɣ, ɩ. Ʉɚɧɤɭ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ əɤɭɬɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɜɪɟɦɹ ɬɪёɯ ɱɚɫɨɜɵɯ ɩɨɹɫɨɜ. Ɂɚɩɚɞɧɚɹ 
ɢ ɰɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ, ɤɪɭɩɧɵɟ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ əɤɭɬɫɤ, ɇɟɪɸɧɝɪɢ, Ɇɢɪɧɵɣ, 

ɏɚɧɞɵɝɚ ɧɚɯɨɞɹɬɫɹ ɜ ɱɚɫɨɜɨɣ ɡɨɧɟ ɆɋɄ+6. Ɍɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɤɚɪɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 1.1. 

Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɪɟɤɢ ɹɜɥɹɸɬɫɹ ɜɨɞɵ, ɮɨɪɦɢɪɭɸɳɢɟɫɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɨɫɛɨɪɚ. ȼ ɰɟɥɨɦ ɦɢɧɟɪɚɥɢɡɚɰɢɹ ɜɨɞɵ ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɜɨɞɨɬɨɤɨɜ 
ɧɢɡɤɚɹ ɢ ɞɚɥɟɤɚ ɞɨ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ (1000 ɦɝ/ɞɦ3). Ɇɟɫɬɧɨɫɬɶ ɜ 
ɨɫɧɨɜɧɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɨɪɵ. 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ɍɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɤɚɪɬɚ 

 

1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɍɢɦɩɬɨɧ ɡɚ ɩɟɪɢɨɞ 1930-1979 

ɝɝ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ Ɍɚɛɥɢɰɟ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ɍɢɦɩɬɨɧ  
Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ. 

1930 27.0 26.6 26.2 31.0 1830 1634 1900 500 500 300 59 11.3 570 

1931 27.0 15.7 27.5 44.0 1881 1911 1248 267 312 280 118 18.7 512 

1932 8.0 15.8 15.5 29.7 1603 1167 1550 383 235 317 65 51.7 453 

1933 19.7 18.5 21.3 23.3 1767 1601 1367 150 283 125 100 14.0 457 

1934 10.7 14.6 21.3 49.5 1970 2032 2332 613 635 485 69 29.3 688 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

 

1.2.1 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 

 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɡɚɞɚɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɡɚ ɩɟɪɢɨɞ ɜ 50 ɥɟɬ ɜ ɫɬɜɨɪɟ ɪɟɤɢ. Ɋɚɫɫɱɢɬɚɟɦ ɫɪɟɞɧɟɝɨɞɨɜɵɟ 
ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɤɚɠɞɨɝɨ ɝɨɞɚ, ɚ ɬɚɤɠɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɡɧɚɱɟɧɢɹ ɢ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ. 

Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ. 

1935 10.2 14.5 13.9 17.3 1633 1903 1917 433 501 311 63 16.7 569 

1936 9.5 8.4 17.3 22.0 1903 1897 1270 250 473 235 68 8.0 513 

1937 11.0 15.9 14.2 66.7 1974 2303 2267 568 533 435 139 18.0 695 

1938 11.2 11.0 15.7 18.3 2523 2600 1647 383 233 132 92 11.0 640 

1939 10.5 10.1 14.4 14.2 2047 1735 1973 531 383 517 108 7.3 613 

1940 10.9 8.6 13.5 18.7 1947 2105 1952 151 467 202 55 10.7 578 

1941 13.3 14.1 15.7 18.3 1830 2257 1633 502 427 145 67 56.7 582 

1942 4.8 6.6 7.4 15.3 1316 1567 883 352 267 274 83 5.8 398 

1943 7.1 10.6 15.0 18.9 2667 2657 1233 616 136 119 62 47.7 632 

1944 7.0 10.9 10.5 15.0 1108 1800 1583 423 325 373 86 12.0 479 

1945 9.2 11.3 13.2 17.3 1917 2133 1733 602 637 586 200 78.7 661 

1946 5.2 5.1 9.7 13.3 2167 2113 1367 116 67 48 25 9.2 495 

1947 10.3 11.2 13.8 23.3 1700 2020 1433 417 465 317 83 9.7 542 

1948 7.2 7.1 10.8 16.7 1917 1177 1650 523 447 519 73 53.3 533 

1949 5.5 5.4 10.3 15.0 2100 2380 1000 283 183 102 72 53.3 517 

1950 8.5 10.3 15.8 16.5 1533 1700 833 408 417 367 63 45.0 451 

1951 12.7 11.2 19.2 25.0 1400 1322 1270 271 223 236 76 11.0 406 

1952 8.0 7.8 11.4 17.8 1067 2867 2367 357 150 72 70 23.3 585 

1953 14.5 7.2 6.0 7.3 1717 3733 833 367 533 335 56 43.3 638 

1954 7.2 10.3 10.2 15.3 1367 1433 950 225 342 276 107 14.0 396 

1955 7.7 7.3 6.8 131.7 2400 3500 767 567 833 210 171 35.0 720 

1956 3.1 7.9 9.6 12.0 2800 2967 1417 205 102 45 32 25.0 635 

1957 10.3 8.8 17.5 11.8 2196 1600 572 183 280 155 25 7.5 422 

1958 4.3 6.7 11.6 13.8 1050 2213 1013 450 439 287 73 8.2 464 

1959 5.3 5.1 10.7 12.7 1230 1683 1237 411 320 115 51 10.8 424 

1960 6.0 8.4 8.1 18.7 2300 2533 1467 340 173 112 107 30.0 592 

1961 15.8 9.7 7.7 30.0 1467 1340 1483 417 450 433 47 39.3 478 

1962 6.8 10.0 10.0 9.3 1967 2303 1330 462 558 258 133 11.0 588 

1963 6.5 11.2 11.2 62.5 1400 2633 1317 573 527 334 72 6.3 579 

1964 5.6 7.5 8.7 13.3 2633 2567 1433 501 407 276 118 7.0 665 

1965 3.7 3.3 9.9 20.0 1633 2167 1017 167 317 243 15 12.5 467 

1966 5.8 10.4 8.3 18.8 1173 2300 1650 507 473 418 82 72.0 560 

1967 9.0 8.2 12.8 14.7 1433 1567 1603 470 400 369 73 15.3 498 

1968 6.8 6.0 5.4 30.0 1733 3600 900 267 200 35 30 3.5 568 

1969 4,3 4,3 8,9 11,0 1332 1967 2067 300 493 515 41 41,7 565 

1970 17.3 13.3 13.0 28.3 2733 2933 1417 321 608 168 74 55.0 698 

1971 6.4 8.3 12.1 19.0 2317 3067 800 246 365 278 44 40.0 600 

1972 13.7 9.0 18.0 53.3 2033 1937 650 219 333 368 75 18.5 477 

1973 5.8 10.6 10.0 12.7 1233 3033 1483 117 159 78 42 37.5 518 

1974 7.4 7.3 11.1 11.7 2544 2733 906 180 200 190 72 60.7 577 

1975 9.9 11.7 11.6 42.0 1500 1900 1533 417 523 500 38 35.0 543 

1976 12.5 7.5 13.4 14.3 1767 3167 1300 150 353 259 30 16.7 591 

1977 7.5 7.3 7.8 11.3 2350 2103 830 128 58 57 33 4.3 466 

1978 12.4 12.2 13.1 30.0 2600 2400 667 169 509 373 34 14.2 569 

1979 5.8 8.4 8.1 19.7 2067 2300 817 223 351 172 51 5.2 502 
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Ɋɚɡɞɟɥɢɦ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ. Ɇɟɫɹɰɵ, ɝɞɟ 
ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɡɧɚɱɟɧɢɹ, ɨɬɧɟɫɟɦ ɤ ɩɨɥɨɜɨɞɶɸ, ɚ ɬɟ ɦɟɫɹɰɵ, 
ɝɞɟ ɪɚɫɯɨɞɵ ɦɟɧɶɲɟ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ - ɦɟɠɟɧɢ. 

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ 
ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ 
ɭɛɵɜɚɧɢɹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

 P = mn + ͳ                                                                                                                   ሺͳ.ͳሻ 

 

ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɪɚɫɯɨɞɚ ɜ ɭɛɵɜɚɸɳɟɦ ɝɨɞɭ; n   – ɨɛɳɟɟ ɱɢɫɥɨ ɥɟɬ ɜ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɝɨɞɭ.  

Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɚɫɯɨɞɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ 90% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɫɪɟɞɧɟɜɨɞɧɵɣ-50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚ 1.2. 

 

Ɍɚɛɥɢɰɚ 1.2 - Ⱦɚɧɧɵɟ ɞɥɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

P % 
ɋɪ.ɝɨɞɨɜɨɣ ɋɪ.ɩɨɥɨɜɨɞɶɟ ɋɪ.ɦɟɠɟɧɶ 

Ƚɨɞɵ Qɫɪ.ɝɨɞ,ɦ3/ɫ Ƚɨɞɵ Qɩɨɥɨɜ.,ɦ3/ɫ Ƚɨɞɵ Qɦɟɠ.,ɦ3/ɫ 

2 1955 720 1956 2395 1945 239 

4 1970 698 1970 2361 1955 219 

6 1937 695 1938 2257 1934 214 

8 1934 688 1955 2222 1937 200 

10 1964 665 1964 2211 1948 184 

12 1945 661 1943 2186 1963 178 

14 1938 640 1937 2181 1939 177 

16 1953 638 1934 2111 1966 177 

18 1956 635 1952 2100 1975 176 

20 1943 632 1960 2100 1930 165 

22 1939 613 1953 2094 1962 162 

24 1971 600 1976 2078 1961 161 

25 1960 592 1968 2078 1969 158 

27 1976 591 1971 2061 1935 153 

29 1962 588 1974 2061 1967 152 

31 1952 585 1940 2001 1953 152 

33 1941 582 1945 1928 1950 150 

35 1963 579 1939 1918 1947 150 

37 1940 578 1973 1916 1964 149 

39 1974 577 1941 1907 1970 144 

41 1930 570 1978 1889 1958 144 

43 1978 569 1946 1882 1944 140 

45 1935 569 1962 1867 1941 140 

47 1968 568 1949 1827 1978 130 

49 1969 565 1935 1818 1932 125 

51 1966 560 1969 1789 1931 123 

53 1975 543 1930 1788 1972 123 

55 1947 542 1963 1783 1936 121 

57 1948 533 1977 1761 1943 115 

59 1973 518 1979 1728 1971 113 

61 1949 517 1947 1718 1942 113 

63 1936 513 1966 1708 1954 112 

65 1931 512 1936 1690 1959 105 

67 1979 502 1931 1680 1940 104 

69 1967 498 1975 1644 1938 101 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2 

P % 
ɋɪ.ɝɨɞɨɜɨɣ ɋɪ.ɩɨɥɨɜɨɞɶɟ ɋɪ.ɦɟɠɟɧɶ 

Ƚɨɞɵ Qɫɪ.ɝɨɞ,ɦ3/ɫ Ƚɨɞɵ Qɩɨɥɨɜ.,ɦ3/ɫ Ƚɨɞɵ Qɫɪ.ɝɨɞ,ɦ3/ɫ 

71 1946 495 1965 1606 1951 98 

73 1944 479 1948 1581 1976 95 

75 1961 478 1933 1578 1979 94 

76 1972 477 1972 1540 1960 89 

78 1965 467 1967 1534 1965 88 

80 1977 466 1944 1497 1933 84 

82 1958 464 1957 1456 1974 82 

84 1933 457 1932 1440 1949 81 

86 1932 453 1961 1430 1952 80 

88 1950 451 1958 1425 1957 78 

90 1959 424 1959 1383 1968 65 

92 1957 422 1950 1355 1973 53 

94 1951 406 1951 1331 1956 49 

96 1942 398 1942 1255 1977 35 

98 1954 396 1954 1250 1946 33 

71 1946 495 1965 1606 1951 98 

 

1.2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. 
 

ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=50%). 
ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ 

ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ɉɪɢɧɢɦɚɟɦ ɝɨɞ, ɢɦɟɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ 
ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

 

Ʉ˒ = QଵଽଷହQଵଽ଺ଽ = ͳ,Ͳʹ͸,                                                                                               ሺͳ.ʹሻ 

 

Ʉɦ = QଵଽଷଶQଵଽ଺ଽ = Ͳ,ͻ,                                                                                                    ሺͳ.͵ሻ 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1969 ɝ. 
ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=90%) 

ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ 
ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%.  

Ɍɚɤ ɤɚɤ 1959 ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%  ɫɨɜɩɚɞɚɟɬ ɫ 90%  ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɩɨ ɩɨɥɨɜɨɞɶɸ, ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1959 ɝ. 

ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ, ɭɬɨɱɧɢɦ ɝɨɞɨɜɨɣ ɫɬɨɤ, 
ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɭ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.3 ɢ 1.4. Ƚɢɞɪɨɝɪɚɮɵ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

 

Ɍɚɛɥɢɰɚ 1.3 - Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (P=90%) 1959 ɝɨɞ ɫ ɩɨɩɪɚɜɤɚɦɢ ɢ ɛɟɡ 
Ɇɟɫɹɰɵ I  II III IV V VI VII VIII IX X XI XII Qcɪ 

Q, ɦ3/ɫ 5,3 5,1 10,7 12,7 1230 1683 1237 411 320 115 51 10,8 424 
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Ɍɚɛɥɢɰɚ 1.4 - Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (P=50%) ɫ ɩɨɩɪɚɜɤɚɦɢ ɢ ɛɟɡ 
Ɇɟɫɹɰɵ I  II III IV V VI VII VIII IX X XI XII Qcɪ 

Q, ɦ3/ɫ 4,3 4,3 8,9 11,0 1332 1967 2067 300 493 515 41 41,7 565 

Q ɩɪ.,ɦ3/ɫ 5,4 5,4 11,2 13,9 1238 1829 1922 978 421 248 51 52,5 565 

 

 
Ɋɢɫɭɧɨɤ 1.2- Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

 1.3 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ 

 

- ɗɧɟɪɝɨɫɢɫɬɟɦɚ – ɈȾɍ ȼɨɫɬɨɤ, ɊȾɍ əɤɭɬɢɢ. 
- ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɨɬɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆h = ͳ; 
- Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.5. 

- Ɋɚɫɯɨɞɵ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ Qɫɚɧ.ɩ.= 75 ɦ3/ɫ.  
 

Ɍɚɛɥɢɰɚ 1.5 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 

ȼɏɄ 150 150 150 400 400 400 400 400 400 150 150 150 

Ɏɢɥɶɬɪɚɰɢɹ 2 2 2 2 2 2 2 2 2 2 2 2 

ɂɫɩɚɪɟɧɢɟ - - - 2 2 2 3 2 2 - - - 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 1 1 1 -15 -6 - - - - 6 6 6 

 

1.4 ɋɬɪɭɤɬɭɪɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ – ɈȾɍ ȼɨɫɬɨɤ, ɊȾɍ əɤɭɬɫɤɨɝɨ ɪɚɣɨɧɚ.  
ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ «ȾȼɗɍɄ» (Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ 

ɭɩɪɚɜɥɹɸɳɚɹ ɤɨɦɩɚɧɢɹ) ɩɥɚɧɢɪɭɟɬ ɪɚɡɜɢɜɚɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫɚ 
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Ɋɟɫɩɭɛɥɢɤɢ ɋɚɯɚ (əɤɭɬɢɹ) ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɭɫɥɭɝ ɩɨ ɩɟɪɟɞɚɱɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɧɚɫɟɥɟɧɢɹ ɜ ɪɟɝɢɨɧɟ. 

ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜɤɥɸɱɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɧɵɯ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ əɤɭɬɢɢ ɜ ȿɞɢɧɭɸ 
ɧɚɰɢɨɧɚɥɶɧɭɸ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɟɬɶ Ɋɨɫɫɢɢ (ȿɇɗɋ). 

ȼ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɤɚɫɤɚɞ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ Nɭɫɬ. = 1008 Ɇȼɬ. Эˆ.̅̅ ̅̅ = ͵,ͻ ˏˎ˓ˇ. ˍʑ˕ ∙ ˚ 

 

1.5 ɉɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɩɨɬɪɟɛɢɬɟɥɢ 

 

1.5.1 Ʉɥɢɦɚɬ 

 

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɨɬɥɢɱɚɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɡɢɦɧɢɦ ɢ 
ɤɨɪɨɬɤɢɦ ɥɟɬɧɢɦ ɩɟɪɢɨɞɚɦɢ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ — −6,9 °C. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɮɢɤɫɢɪɨɜɚɧɧɚɹ ɜ ɹɧɜɚɪɟ −ͷ͵,ͷˑʠ. Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ  ɜ ɢɸɥɟ ʹͲ,͵ˑʠ. ɏɚɪɚɤɬɟɪɧɨ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ. Ɂɚ ɝɨɞ 
ɜɵɩɚɞɚɟɬ 237 ɦɦ, ɛɨɥɟɟ 80% ɤɨɬɨɪɵɯ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɟɪɢɨɞ ɫ ɦɚɹ ɩɨ ɫɟɧɬɹɛɪɶ.  

Ɋɨɡɭ ɜɟɬɪɨɜ ɮɨɪɦɢɪɭɟɬ ɋɢɛɢɪɫɤɢɣ ɚɧɬɢɰɢɤɥɨɧ ɢ ɚɪɤɬɢɱɟɫɤɢɣ ɥɟɬɨɦ. ȼ 
ɹɧɜɚɪɟ ɩɪɟɨɛɥɚɞɚɸɬ ɫɟɜɟɪɧɵɟ ɜɟɬɪɚ. ȼ ɨɫɬɚɥɶɧɨɟ ɜɪɟɦɹ ɜ ɨɫɧɨɜɧɨɦ ɫɟɜɟɪɨ- 

ɜɨɫɬɨɱɧɵɟ ɢ ɜɨɫɬɨɱɧɵɟ. 
 

1.5.2 ɋɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

Ɍɟɪɪɢɬɨɪɢɹ əɤɭɬɢɢ ɩɪɢɧɚɞɥɟɠɢɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɤ ɞɜɭɦ ɤɪɭɩɧɟɣɲɢɦ 
ɬɟɤɬɨɧɢɱɟɫɤɢɦ ɫɬɪɭɤɬɭɪɚɦ - ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɟ ɢ ȼɟɪɯɨɹɧɨ-ɑɭɤɨɬɫɤɨɣ 
ɨɛɥɚɫɬɢ ɦɟɡɨɡɨɣɫɤɨɣ ɫɤɥɚɞɱɚɬɨɫɬɢ. 

ɋɨɝɥɚɫɧɨ ɋɇɢɉ II–7–81 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ əɤɭɬɢɢ ɪɚɫɱёɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ  ɪɚɫɩɨɥɨɠɟɧɢɹ 
Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ, ɤɚɤ ɭɦɟɪɟɧɧɚɹ 5 ɛɚɥɥɨɜ. Ɏɨɧɨɜɚɹ 
ɫɟɣɫɦɢɱɧɨɫɬɶ ɞɥɹ ɞɚɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɪɚɜɧɚ 6 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK – 64. 

 

1.5.3 Ƚɟɨɥɨɝɢɹ  
 

Ƚɪɭɧɬɵ ɜ ɨɫɧɨɜɧɨɦ ɤɚɦɟɧɢɫɬɵɟ ɢɥɢ ɩɟɫɱɚɧɨ-ɝɚɥɟɱɧɵɟ. ɇɚ ɭɱɚɫɬɤɚɯ ɜ 
ɨɫɧɨɜɧɨɦ ɩɪɟɨɛɥɚɞɚɸɬ ɞɜɚ ɛɢɨɰɟɧɨɡɚ: ɤɚɦɟɧɢɫɬɵɟ ɢ ɫɦɟɲɚɧɧɵɟ ɝɪɭɧɬɵ 
(ɤɚɦɟɧɢɫɬɨ-ɝɚɥɟɱɧɵɟ, ɤɚɦɟɧɢɫɬɨ-ɩɟɫɱɚɧɵɟ). Ɇɟɫɬɧɨɫɬɶ ɜ ɨɫɧɨɜɧɨɦ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɨɪɵ. 

əɤɭɬɢɹ ɨɱɟɧɶ ɛɨɝɚɬɚ ɩɨɥɟɡɧɵɦɢ ɢɫɤɨɩɚɟɦɵɦɢ. ȼ 1950 ɛɵɥɨ ɨɬɤɪɵɬɨ 
ɚɥɦɚɡɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɧɚ ɡɚɩɚɞɟ ɪɟɫɩɭɛɥɢɤɢ. Ȼɵɥɚ ɫɨɡɞɚɧɚ ɨɱɟɧɶ ɦɨɳɧɚɹ 
ɚɥɦɚɡɨɞɨɛɵɜɚɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɚɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ Ɋɟɫɩɭɛɥɢɤɢ ɋɚɯɚ ɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. Ɇɟɫɬɨɪɨɠɞɟɧɢɟ ɚɥɦɚɡɨɜ ɫɨɫɬɚɜɥɹɸɬ 82 % ɡɚɩɚɫɨɜ 
Ɋɨɫɫɢɢ. 
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ɇɚ ɬɟɪɪɢɬɨɪɢɢ əɤɭɬɢɢ ɧɚɯɨɞɢɬɫɹ ɤɪɭɩɧɟɣɲɟɟ ɜ ɫɬɪɚɧɟ ɗɥɶɤɨɧɫɤɨɟ 
ɭɪɚɧɨɜɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɫ ɪɚɡɜɟɞɚɧɧɵɦɢ ɡɚɩɚɫɚɦɢ ɨɤɨɥɨ 344 ɬɵɫɹɱ ɬɨɧɧ, 
ɤɨɬɨɪɨɟ ɫɨɫɬɚɜɥɹɟɬ 61% ɡɚɩɚɫɨɜ ɫɬɪɚɧɵ. 

Ɋɚɫɩɨɥɚɝɚɟɬɫɹ ɤɪɭɩɧɟɣɲɟɟ ɜ Ɋɨɫɫɢɢ ɗɥɶɝɢɧɫɤɨɟ ɭɝɨɥɶɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ 
ɤɨɤɫɭɸɳɟɝɨ ɭɝɥɹ, ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ əɤɭɬɢɢ, ɜ 415 ɤɦ ɤ 
ɜɨɫɬɨɤɭ ɨɬ ɝɨɪɨɞɚ ɇɟɪɸɧɝɪɢ. Ɂɚɮɢɤɫɢɪɨɜɚɧɨ ɨɤɨɥɨ 834 ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɡɨɥɨɬɚ. 

Ɍɚɤ ɠɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ əɤɭɬɢɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫɟɪɟɛɪɹɧɵɟ, ɧɟɮɬɹɧɵɟ, 
ɝɚɡɨɜɵɟ, ɠɟɥɟɡɧɵɟ, ɨɥɨɜɹɧɧɵɟ, ɜɨɥɶɮɪɚɦɨɜɵɟ ɢ ɞɪ. ɦɟɫɬɨɪɨɠɞɟɧɢɹ. 
Ɇɟɫɬɨɪɨɠɞɟɧɢɟ ɚɥɦɚɡɨɜ ɫɨɫɬɚɜɥɹɸɬ 82 % ɡɚɩɚɫɨɜ Ɋɨɫɫɢɢ.  

 

1.5.4 Ʉɪɢɜɵɟ ɫɜɹɡɢ 

 

ȼɵɛɪɚɜ ɧɭɠɧɨɟ ɦɟɫɬɨ ɞɥɹ ɫɬɜɨɪɚ, ɧɚɯɨɞɢɦ ɩɨ ɤɚɪɬɟ ɩɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ 
ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɨɬɦɟɬɤɚɯ ɫ ɨɞɢɧɚɤɨɜɨɣ ɪɚɡɧɨɫɬɶɸ ɜɵɫɨɬ. 

Ɉɬɦɟɬɤɚ ɞɧɚ ɫɬɜɨɪɚ 395ɦ. ɉɨ ɮɨɪɦɭɥɟ 

 ∂V =  ୦బଷ ሺFଵ + Fଶ + √ሺFଵ ∙ Fଶሻ,                                                                           ሺͳ.ͳሻ  

 

ȼɵɱɢɫɥɹɟɦ ɷɥɟɦɟɧɬɚɪɧɵɣ ɨɛɴɟɦ ɞɥɹ ɤɚɠɞɨɣ ɪɚɡɧɨɫɬɢ ɨɬɦɟɬɨɤ. 
ɉɨɥɭɱɟɧɧɵɟ ɬɨɱɤɢ ɧɚɧɨɫɢɦ ɧɚ ɦɢɥɥɢɦɟɬɪɨɜɤɟ ɢ ɚɩɩɪɨɤɫɢɦɢɪɭɟɦ. Ⱦɨɛɚɜɥɹɹ 
ɩɨɥɢɧɨɦ ɢ ɜɵɫɱɢɬɵɜɚɹ ɨɲɢɛɤɭ, ɨɧɚ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɛɨɥɶɲɟ ɞɨɩɭɫɬɢɦɨɣ. ɉɨ 
ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ ɤɪɢɜɚɹ ɫɜɹɡɢ, ɨɬɦɟɬɨɤ ɨɬ ɨɛɴёɦɚ. ɉɨ ɧɟɣ ɜɵɛɢɪɚɟɦ 
ɇɉɍ. ɇɉɍ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ 535 ɦ. Ʉɪɢɜɵɟ ɫɜɹɡɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.3 
ɢ 1.4. 
 

 
Ɋɢɫɭɧɨɤ 1.3-  Ʉɪɢɜɚɹ ɫɜɹɡɢ ɞɥɹ ȼȻ 

 

ɂɡɦɟɪɢɜ ɲɢɪɢɧɭ ɫɬɜɨɪɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɨɬɦɟɬɤɚɯ ɜɵɱɢɫɥɹɟɦ ɩɥɨɳɚɞɶ 
ɫɟɱɟɧɢɹ ɫɬɜɨɪɚ. Ɂɧɚɹ ɫɤɨɪɨɫɬɶ ɪɟɤɢ ɧɚɣɞɟɦ ɪɚɫɯɨɞ, ɞɨɦɧɨɠɢɜ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 

y = -0,0000149793672932219x6 + 0,000982043033773659x5 - 0,02700287854591x4+ 

0,416242945066188x3 - 4,20073226920795x2 + 31,9373670560307x + 

394,998425915794
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ɞɥɹ ɡɢɦɵ. Ɍɚɤ ɠɟ ɨɬɦɟɬɤɢ ɩɟɪɟɧɨɫɹɬɫɹ ɧɚ ɦɢɥɥɢɦɟɬɪɨɜɤɭ, ɚɩɩɪɨɤɫɢɦɢɪɭɸɬɫɹ ɢ 
ɜɵɱɢɫɥɹɟɬɫɹ ɨɲɢɛɤɚ. ɉɨ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ ɤɪɢɜɚɹ ɫɜɹɡɢ ɨɬɦɟɬɨɤ ɨɬ ɪɚɫɯɨɞɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 1.4 -  Ʉɪɢɜɚɹ ɫɜɹɡɢ ɞɥɹ ɇȻ 

 

1.5.5 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ, ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ  
 

Ɍɢɦɩɬɨɧɫɤɚɹ Ƚɗɋ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ȼɨɫɬɨɤɚ, ɊȾɍ əɤɭɬɢɢ.  
Ƚɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɟɟ 

ɪɟɠɢɦɚ ɪɚɛɨɬɵ. ɋɭɳɟɫɬɜɭɸɬ ɝɪɚɮɢɤɢ ɫɭɬɨɱɧɵɟ, ɧɟɞɟɥɶɧɵɟ, ɫɟɡɨɧɧɵɟ, ɝɨɞɨɜɵɟ 
ɢ ɬ. ɞ.  

ɉɨɫɬɪɨɢɦ ɩɨ ɞɚɧɧɵɦ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ. Ⱦɚɧɧɵɟ ɞɥɹ ɡɢɦɧɢɯ ɢ 
ɥɟɬɧɢɯ ɫɭɬɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ȼɨɫɬɨɤɚ ɞɥɹ ɞɟɤɚɛɪɹ ɢ ɢɸɧɹ ɜ ɬɚɛɥɢɰɚ 1.6. Ɍɚɤ ɤɚɤ 
ɬɟɪɪɢɬɨɪɢɹ ɧɚɯɨɞɹɬɫɹ ɜ ɱɚɫɨɜɨɣ ɡɨɧɟ ɆɋɄ+6, ɫɦɟɫɬɢɦ ɞɚɧɧɵɟ ɧɚ 6 ɱɚɫɨɜ. 

 

Ɍɚɛɥɢɰɚ 1.6– ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ ɈȾɍ ȼɨɫɬɨɤɚ 
Ɂɢɦɧɢɟ ɫɭɬɤɢ Ʌɟɬɧɢɟ ɫɭɬɤɢ 

Ⱦɚɬɚ, ɜɪɟɦɹ Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ (Ɇȼɬ) 

Ⱦɚɬɚ, ɜɪɟɦɹ Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ (Ɇȼɬ) 

23.12.2015 1:00 4827 23.06.2015 1:00 2683 

23.12.2015 2:00 4946 23.06.2015 2:00 2919 

23.12.2015 3:00 5008 23.06.2015 3:00 3058 

23.12.2015 4:00 4992 23.06.2015 4:00 3072 

23.12.2015 5:00 4932 23.06.2015 5:00 3036 

23.12.2015 6:00 4817 23.06.2015 6:00 3016 

23.12.2015 7:00 4744 23.06.2015 7:00 3021 

23.12.2015 8:00 4683 23.06.2015 8:00 2956 

23.12.2015 9:00 4641 23.06.2015 9:00 2941 

23.12.2015 10:00 4683 23.06.2015 10:00 2939 

23.12.2015 11:00 4872 23.06.2015 11:00 2980 

23.12.2015 12:00 5018 23.06.2015 12:00 3014 

23.12.2015 13:00 4989 23.06.2015 13:00 3037 
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ɇȻ (Z ɨɬ Q)Z,̥

Q,̥3/c

y = -0,000000000000000000001740255739x6 + 

0,000000000000000039624255168543x5 - 0,000000000000354885474598237x4 + 

0,00000000158798678113331x3 - 0,00000379100768022056x2 + 

0,00610790306473064x + 395,050997299637

y = -0,000000000000000000004437223651x6 + 0,000000000000000087480263705272x5 -

0,000000000000660526617177014x4 + 0,00000000243721434353694x3 -

0,00000477265242260216x2 + 0,00612411568272364x + 395,024149237724
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.6 
Ɂɢɦɧɢɟ ɫɭɬɤɢ Ʌɟɬɧɢɟ ɫɭɬɤɢ 

Ⱦɚɬɚ, ɜɪɟɦɹ Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ (Ɇȼɬ) 

Ⱦɚɬɚ, ɜɪɟɦɹ Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ (Ɇȼɬ) 

23.12.2015 14:00 4949 23.06.2015 14:00 3097 

23.12.2015 15:00 4866 23.06.2015 15:00 3217 

23.12.2015 16:00 4777 23.06.2015 16:00 3105 

23.12.2015 17:00 4580 23.06.2015 17:00 2851 

23.12.2015 18:00 4485 23.06.2015 18:00 2523 

23.12.2015 19:00 4355 23.06.2015 19:00 2391 

23.12.2015 20:00 4289 23.06.2015 20:00 2315 

23.12.2015 21:00 4279 23.06.2015 21:00 2298 

23.12.2015 22:00 4311 23.06.2015 22:00 2292 

23.12.2015 23:00 4401 23.06.2015 23:00 2335 

24.12.2015 0:00 4597 24.06.2015 0:00 2544 

 

ɉɪɨɟɤɬɢɪɭɟɦ ɧɚ ɊȾɍ əɤɭɬɢɢ. ȼɵɱɢɫɥɹɟɦ ɦɨɳɧɨɫɬɢ ɩɨɥɚɝɚɹɫɶ ɧɚ ɊȾɍ 
əɤɭɬɢɢ. ȼɵɪɚɛɨɬɤɚ ɈȾɍ ȼɨɫɬɨɤɚ ɗ = 35754 ɦɥɧ ɤȼɬ·ɱ ,ɚ ɩɨ ɊȾɍ əɤɭɬɢɢ ɗ = 
16400 ɦɥɧ ɤȼɬ·ɱ ,ɬɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɫɨɫɬɚɜɢɥ  β = 2,18, Ⱦɚɧɧɵɟ 
ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.7. 

 

Ɍɚɛɥɢɰɚ 1.7 – Ⱦɚɧɧɵɟ ɞɥɹ ɊȾɍ əɤɭɬɢɢ 
Ɂɢɦɧɢɟ ɫɭɬɤɢ Ʌɟɬɧɢɟ ɫɭɬɤɢ 

Ⱦɚɬɚ, ɜɪɟɦɹ Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ (Ɇȼɬ) 

Ⱦɚɬɚ, ɜɪɟɦɹ Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ (Ɇȼɬ) 

23.12.2015 1:00 2215 23.06.2015 1:00 1184 

23.12.2015 2:00 2269 23.06.2015 2:00 1288 

23.12.2015 3:00 2298 23.06.2015 3:00 1349 

23.12.2015 4:00 2290 23.06.2015 4:00 1355 

23.12.2015 5:00 2263 23.06.2015 5:00 1339 

23.12.2015 6:00 2210 23.06.2015 6:00 1331 

23.12.2015 7:00 2177 23.06.2015 7:00 1333 

23.12.2015 8:00 2149 23.06.2015 8:00 1304 

23.12.2015 9:00 2129 23.06.2015 9:00 1298 

23.12.2015 10:00 2149 23.06.2015 10:00 1297 

23.12.2015 11:00 2235 23.06.2015 11:00 1315 

23.12.2015 12:00 2302 23.06.2015 12:00 1330 

23.12.2015 13:00 2289 23.06.2015 13:00 1340 

23.12.2015 14:00 2271 23.06.2015 14:00 1366 

23.12.2015 15:00 2233 23.06.2015 15:00 1419 

23.12.2015 16:00 2192 23.06.2015 16:00 1370 

23.12.2015 17:00 2101 23.06.2015 17:00 1258 

23.12.2015 18:00 2058 23.06.2015 18:00 1113 

23.12.2015 19:00 1998 23.06.2015 19:00 1055 

23.12.2015 20:00 1968 23.06.2015 20:00 1021 

23.12.2015 21:00 1963 23.06.2015 21:00 1014 

23.12.2015 22:00 1978 23.06.2015 22:00 1011 

23.12.2015 23:00 2019 23.06.2015 23:00 1030 

24.12.2015 0:00 2109 24.06.2015 0:00 1122 
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ɉɨɫɬɪɨɢɦ  ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɞɟɤɚɛɪɹ ɢ ɢɸɧɹ ɊȾɍ əɤɭɬɢɢ. 
Ɇɟɬɨɞɢɤɚ ɪɚɡɦɟɳɟɧɢɹ Ƚɗɋ ɜ ɛɚɥɚɧɫɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɨɫɧɨɜɚɧɚ ɧɚ 

ɩɪɢɦɟɧɟɧɢɢ ɂɄɇ. ɂɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɧɚɡɵɜɚɟɬɫɹ 
ɫɭɬɨɱɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɦɨɳɧɨɫɬɢ. ɉɨɪɹɞɨɤ 
ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɩɪɢɜɟɞɟɧ ɜ ɥɢɬɟɪɚɬɭɪɟ [1].  

Ɍɚɤ ɤɚɤ ɜ ɧɚɲɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɮɭɧɤɰɢɨɧɢɪɭɟɬ Ƚɗɋ ɦɵ ɟɟ ɞɨɥɠɧɵ ɭɱɟɫɬɶ 
ɢ ɧɚɧɟɫɬɢ ɧɚ ɂɄɇ. Nɪɚɛ. =728  Ɇȼɬ; ɗ = 12096 Ɇȼɬ·ɱ. Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.8 ɢ ɧɚ ɪɢɫɭɧɤɟ 1.5 

 

Ɍɚɛɥɢɰɚ 1.8 – Ⱦɚɧɧɵɟ ɞɥɹ ɡɢɦɧɢɯ ɫɭɬɨɤ 
Pɪɚɧɠ., ȼɬ ∆Ɋ,ȼɬ ∆t, ɱɚɫɵ ∆ɗ,Ɇȼɬ·ɱ ∆Ɋ∑,Ɇȼɬ ∆ɗ∑,Ɇȼɬ·ɱ 

2215 4,6 1 4,6 5 5 

2269 7,3 2 14,7 12 19 

2298 1,4 3 4,1 13 23 

2290 18,4 4 73,4 32 97 

2263 1,4 5 6,9 33 104 

2210 6,4 6 38,5 39 142 

2177 27,5 7 192,7 67 335 

2149 2,8 8 22,0 70 357 

2129 17,9 9 161,0 88 518 

2149 4,6 10 45,9 92 564 

2235 18,4 11 201,9 111 766 

2302 15,1 12 181,7 126 947 

2289 28,0 13 363,8 154 1311 

2271 0,0 14 0,0 154 1311 

2233 19,3 15 289,1 173 1600 

2192 20,2 16 323,0 193 1923 

2101 7,8 17 132,6 201 2056 

2058 43,6 18 784,6 245 2841 

1998 38,5 19 732,3 283 3573 

1968 21,1 20 422,1 304 3995 

1963 20,2 21 424,0 324 4419 

1978 10,1 22 222,1 334 4641 

2019 4,6 23 105,5 339 4747 

 

 
Ɋɢɫɭɧɨɤ 1.5 – ɂɄɇ Ⱦɟɤɚɛɪɶ 

ȼɢɥɸɣɫɤɚɹ 
Ƚɗɋ
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1.5.6 Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 

 

Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɫɬɪɨɹɬɫɹ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɫɨɫɬɚɜɥɟɧɢɹ ɛɚɥɚɧɫɚ 
ɷɧɟɪɝɢɢ ɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ. ȼ ɝɨɞɨɜɨɦ ɪɚɡɪɟɡɟ ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ 
ɦɚɤɫɢɦɚɥɶɧɨɣ, ɫɪɟɞɧɟɣ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɨɤ. ɇɚɦ ɩɨɧɚɞɨɛɹɬɫɹ ɝɪɚɮɢɤɢ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɣ ɧɚɝɪɭɡɨɤ. 

Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɡɚɜɢɫɢɬ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɡɢɦɟ, 
ɥɟɬɭ, ɚ ɬɚɤ ɠɟ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ. Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 1.6. Ƚɪɚɮɢɤ ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɫɢɧɭɫɨɢɞɚɥɶɧɨɣ ɮɭɧɤɰɢɢ. 

 P୲୫ୟ୶ = a + b ∙ cosሺ͵Ͳ° ∙ t + ͳͷ°ሻ,                                                                     ሺͳ.Ͷሻ 
 

 
Ɋɢɫɭɧɨɤ 1.6– Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

2.1 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ. 
Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɞɜɚ ɪɟɠɢɦɚ: ɩɨ 
ɜɨɞɨɬɨɤɭ ɢ ɩɨ ȼɏɄ (ɧɭɠɞɵ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ) Ⱦɥɹ ɪɟɠɢɦɚ ɩɨ 
ɜɨɞɨɬɨɤɭ ɛɟɪɟɦ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ.  

ɍɱɢɬɵɜɚɟɦ ɡɚɞɚɧɧɵɟ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɇɚɯɨɞɢɦ ɩɨɥɟɡɧɵɣ 
ɛɵɬɨɜɨɣ ɩɪɢɬɨɤ.  

ZȼȻ ɛɟɪɟɦ ɧɚɲɟ ɡɧɚɱɟɧɢɟ ɇɉɍ. Ⱦɥɹ ZɇȻ ɩɨɞɫɬɚɜɥɹɟɦ ɮɭɧɤɰɢɸ ZɇȻ(Q). 

ȼɵɫɱɢɬɵɜɚɟɦ ɧɚɩɨɪɵ  
 

 H = Zʑʐ − Zʜʐ,                                                                                                         ሺʹ.ͳሻ 

 

ɇɚɯɨɞɢɦ ɛɵɬɨɜɭɸ ɦɨɳɧɨɫɬɶ 

 

 N =  ሺkN ∙ Q˄ы˕.˒ˑˎ ∙ Hሻ/ͳͲͲͲ,                                                                             ሺʹ.ʹሻ  

 

ɝɞɟ  kN = ሺη − ͷ%ሻ ∙ ͻ,ͺͳ;   kN = ͺ,͸; (η-Ʉ.ɉ.Ⱦ. ɝɢɞɪɨɬɭɪɛɢɧɵ, ɤɨɬɨɪɭɸ ɦɵ ɜɵɛɪɚɥɢ ɢɫɯɨɞɹ ɢɡ ɫɜɨɟɝɨ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ) 

Ɍɚɤ ɤɚɤ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɤɨɦɩɥɟɤɫ ɧɚɤɥɚɞɵɜɚɟɬ ɨɝɪɚɧɢɱɟɧɢɟ ɧɚ 
ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɧɭɠɧɨ ɭɱɟɫɬɶ ɦɨɳɧɨɫɬɶ ɩɪɢ ɪɚɛɨɬɟ 
ɩɨ ɪɟɠɢɦɭ ȼɏɄ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1 ɢ 2.2. 

 

Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII Qɩɨɥ 

Q, 90% 5,3 5,1 10,7 12,7 1230 1683 1237 411 320 115 51 10,8 5091 

Q,ɢɫɩ - - - 2 2 2 3 2 2 - - - - 

Q,ɥɶɞɚ 1 1 1 -14 -4 - - - - 5 5 5 - 

Q,ɮɢɥɶɬ 2 2 2 2 2 2 2 2 2 2 2 2 - 

Q,ɩɨɬɟɪɶ 3 3 3 -11 -1 2 2 2 2 8 8 8 - 

Qɛɵɬ.ɩɨɥ. 2,3 2,1 7,7 23,7 1231,0 1681,0 1235,0 409,0 318,0 106,7 42,7 2,5 5061 

Zɜɛ 535 535 535 535 535 535 535 535 535 535 535 535 - 

Zɧɛ 395 395 395 395 397,4 398,2 397,4 395,9 395,7 395,2 395,1 395,0 - 

H 138,6 140,0 140,0 140,0 137,6 136,8 137,6 139,1 139,3 139,8 139,9 140,0 - 

Nɛɵɬ 2,7 2,5 9,3 28,5 1454,4 1973,8 1459,0 488,5 380,3 128,0 51,3 3,0 5981 

 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII N 

Qɜɯɤ 150 150 150 400 400 400 400 400 400 150 150 150 - 

Zɜɛ 535 535 535 535 535 535 535 535 535 535 535 535 - 

Zɧɛ 395,3 395,3 395,3 395,8 395,8 395,8 395,8 395,8 395,8 395,3 395,3 395,3 - 

H 138,3 139,7 139,7 139,2 139,2 139,2 139,2 139,2 139,2 139,7 139,7 139,7 - 

Nɜɯɤ. 178 180 180 478 478 478 478 478 478 180 180 180 3944 

Nɢɡɛ. -175 -177 -170 -449 976 1496 981 10 -97 -51 -128 -176 2037 

 

ɉɨɫɱɢɬɚɟɦ ɢɡɛɵɬɨɤ ɦɨɳɧɨɫɬɢ Nɢɡɛ. = Nɛɵɬ. - Nɜɯɤ .= 2037 Ɇȼɬ. 
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Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɧɚɦ ɩɨɧɚɞɨɛɢɬɫɹ ɝɪɚɮɢɬ ɫɪɟɞɧɢɯ 
ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ⱦɥɹ ɫɜɨɟɣ ɫɢɫɬɟɦɵ ɧɚɣɞɟɦ ɦɨɳɧɨɫɬɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ. Ɉɬɤɥɚɞɵɜɚɟɦ ɷɬɭ ɦɨɳɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɚɫɲɬɚɛɨɦ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɧɚɲɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɨɬ ɜɟɪɯɧɟɣ 
ɝɪɚɧɢɰɵ ɩɨɥɭɱɢɜɲɟɝɨɫɹ ɝɪɚɮɢɤɚ. Ⱦɚɥɟɟ, ɨɬ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ ɦɵ 
ɨɬɤɥɚɞɵɜɚɟɦ ɦɨɳɧɨɫɬɶ ɩɨ ɩɨɥɟɡɧɨɦɭ ɛɵɬɨɜɨɦɭ ɪɚɫɯɨɞɭ ɢ ɩɨ ȼɏɄ. 

ɉɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɝɞɟ ɧɟ ɯɜɚɬɚɟɬ ɛɵɬɨɜɨɝɨ ɪɚɫɯɨɞɚ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ȼɏɄ, ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɋɪɚɛɨɬɤɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɫɟɧɬɹɛɪɹ.  

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɪɨɜɟɫɬɢ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɧɚɦ ɧɭɠɧɨ 
ɨɬɞɟɥɶɧɨ ɜ ɦɚɫɲɬɚɛɟ ɧɚɱɟɪɬɢɬɶ ɫɬɨɥɛɢɤ, ɪɚɜɧɵɣ ɢɡɛɵɬɤɭ ɧɚɲɟɣ ɦɨɳɧɨɫɬɢ, 
ɤɨɬɨɪɭɸ ɦɵ ɩɨɫɱɢɬɚɥɢ ɢ ɡɚɧɟɫɥɢ ɜ ɬɚɛɥɢɰɭ 2.2. ɉɨɫɥɟ ɷɬɨɝɨ ɦɵ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 
ɩɪɨɜɨɞɢɦ ɥɢɧɢɹ, ɱɬɨɛɵ ɧɚɲɚ ɨɫɬɚɜɲɟɟɫɹ ɧɟ ɡɚɩɨɥɧɟɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɵɲɟ 
ɥɢɧɢɢ, ɞɨ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ, ɛɵɥɨ ɪɚɜɧɨ ɢɡɛɵɬɤɭ ɧɚɲɟɣ ɦɨɳɧɨɫɬɢ. 

ȼɵɫɱɢɬɵɜɚɟɦ ɩɪɢɛɥɢɡɢɬɟɥɶɧɭɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ. Ⱦɥɹ ɷɬɨɝɨ 
ɧɚɯɨɞɢɦ ɦɨɳɧɨɫɬɶ ɩɨɥɭɱɢɜɲɭɸɫɹ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ, ɨɬ ɩɪɨɜɟɞɟɧɧɨɣ ɥɢɧɢɢ ɞɨ 
ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ. ɉɨɡɞɧɟɟ, ɩɨ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɫɪɚɛɨɬɤɢ ɢ 
ɧɚɩɨɥɧɟɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ ɛɨɥɟɟ ɬɨɱɧɨ ɨɩɪɟɞɟɥɢɦ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ. Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 

-1600

-1400

-1200

-1000

-800

-600

-400

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400
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2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ 

 

Ɋɚɫɱɟɬ ɪɚɛɨɬɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɥɟɧɞɚɪɧɵɦ ɦɟɬɨɞɨɦ 
ɧɚ ɡɚɞɚɧɧɵɣ ɪɟɠɢɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɚɦ ɩɨɧɚɞɨɛɢɬɫɹ ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ, ɪɚɫɯɨɞɵ ɛɵɬɨɜɵɟ ɩɨɥɟɡɧɵɟ ɢ ɩɨ ɜɯɤ. ȼ ɦɟɫɹɰɚ, ɝɞɟ 
ɟɫɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɦɵ ɛɭɞɟɦ ɪɚɛɨɬɚɬɶ ɩɨ ɧɟɣ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ.  ȼ ɞɪɭɝɢɟ ɦɟɫɹɰɚ  ɛɭɞɟɦ ɪɚɛɨɬɚɬɶ ɩɨ ɜɯɤ.  

ɉɪɨɢɡɜɨɞɹ ɪɚɫɱɟɬɵ, ɥɢɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɛɭɞɟɬ 
ɩɟɪɟɞɜɢɝɚɬɶɫɹ, ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɚɢɥɭɱɲɟɝɨ ɪɟɡɭɥɶɬɚɬɚ. ɉɟɪɜɚɹ ɢ ɩɨɫɥɟɞɧɹɹ 

ɢɬɟɪɚɰɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1 ɢ Ⱥ.2. ɉɪɢ ɪɚɫɱɟɬɚɯ ɦɵ 
ɞɨɥɠɧɵ ɫɥɟɞɢɬɶ ɡɚ ɬɟɦ, ɱɬɨɛɵ ∑ Qɜɞɯɪ. ≥ 0; Vɧɚɱ = Vɤɨɧ; ZȼȻ ɧɚɱ. = ZȼȻ ɤɨɧ.; N Ƚɗɋ = N 

ɝɚɪɚɧɬ. ɜ ɬɟ ɦɟɫɹɰɚ ɝɞɟ ɭ ɧɚɫ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɢ Qɧ.ɛ = Qɜɯɤ, ɝɞɟ ɦɵ 
ɪɚɛɨɬɚɟɦ ɩɨ ɜɯɤ. 

Ɍɚɤ ɠɟ ɞɨɥɠɧɵ ɫɥɟɞɢɬɶ ɡɚ ɧɚɩɨɪɨɦ, ɱɬɨɛɵ ɨɧ ɧɟ ɩɚɞɚɥ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɧɚɩɨɪɚ ɞɥɹ ɧɚɲɟɣ ɬɭɪɛɢɧɵ. Hmin = 0,6 • Hmax. Hmin = 0,6 • 140 = 84 ɦ. Ƚɪɚɮɢɤ 
ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

 
Ɋɢɫɭɧɨɤ 2.2 - ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ - ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ 

ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ 

 

2.3 Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ 

 

ɉɪɨɜɨɞɹ ɧɟɫɤɨɥɶɤɨ ɢɬɟɪɚɰɢɣ, ɦɵ ɧɚɲɥɢ ɩɨɞɯɨɞɹɳɟɟ ɩɨɥɨɠɟɧɢɢ ɥɢɧɢɢ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɷɬɨ ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ 
Ƚɗɋ ɜ ɩɟɪɢɨɞ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɨɛɵɱɧɨ ɹɧɜɚɪɶ, ɞɟɤɚɛɪɶ), 
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ɤɨɬɨɪɭɸ Ƚɗɋ ɨɛɹɡɚɧɚ ɜɵɞɚɬɶ ɜ ɫɢɫɬɟɦɭ ɩɨ ɪɚɫɱɟɬɚɦ ɭɫɥɨɜɧɨɝɨ  ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ. Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɛɨɬɚɟɦ ɲɟɫɬɶ ɦɟɫɹɰɟɜ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ: ɹɧɜɚɪɶ – ɞɟɤɚɛɪɶ (570 Ɇȼɬ). 
 

2.4 ɂɄɇ. ȼɵɛɨɪ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ 

 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɦɵ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɂɄɇ, ɧɚɩɪɢɦɟɪ ɞɥɹ 
ɞɟɤɚɛɪɹ (ɬɚɤ ɤɚɤ ɹɧɜɚɪɶ-ɞɟɤɚɛɪɶ ɫɢɦɦɟɬɪɢɱɧɵ). ɉɨɫɱɢɬɚɟɦ ɫɭɬɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ 
Ƚɗɋ, ɜɡɹɜ ɦɨɳɧɨɫɬɶ ɢɡ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ 
ɝɨɞɭ ɢ ɭɦɧɨɠɢɦ ɧɚ 24 ɱɚɫɚ.  ɗɝɚɪ = Nɝɚɪ

ɦɚɤɫ ·t = 570·24 = 13680 ɦɥɧ.ɤȼɬ · ɱ. Ɋɚɛɨɱɚɹ 
ɦɨɳɧɨɫɬɶ ɛɭɞɟɬ ɪɚɜɧɚ Nɪɚɛ. = 580 Ɇȼɬ. ɂɄɇ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ 
ɉɪɢɥɨɠɟɧɢɢ Ⱥ (ɪɢɫɭɧɨɤ Ⱥ.1 – Ⱥ.2)  

 

2.5 ɉɥɚɧɢɪɨɜɚɧɢɟ ɪɟɡɟɪɜɨɜ ɢ ɤɚɩ. ɪɟɦɨɧɬɨɜ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 N˖˔˕ = N˓˃˄ + N˓ˈˊ,                                                                                                  ሺʹ.͵ሻ 

 

ɝɞɟ N˓˃˄ −ɷɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ, N˓ˈˊ −ɪɟɡɟɪɜɧɚɹ 
ɦɨɳɧɨɫɬɶ Ƚɗɋ. Nː˃ˆ˓, −ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ. Ⱦɥɹ ɫɢɫɬɟɦ Nː˃ˆ˓ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2% ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ.  

Ⱦɥɹ ɧɚɲɟɣ ɫɢɫɬɟɦɵ: Nː˃ˆ˓ = Ͳ,Ͳʹ ∗ ʹʹͺ͹ = Ͷͷ ʛʑ˕ 

Ɋɚɫɩɪɟɞɟɥɢɬɟ ɧɚɝɪɭɡɨɱɧɨɝɨ ɪɟɡɟɪɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɠɞɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɫɬɚɧɰɢɟɣ ɢ ɫɭɳɟɫɬɜɭɸɳɢɦɢ Ƚɗɋ ɜ ɧɚɲɟɣ ɫɢɫɬɟɦɟ  (ȼɢɥɸɣɫɤɨɣ Ƚɗɋ).  

Ɋɚɫɩɪɟɞɟɥɢɦ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɫɨɫɬɚɜɢɜ 
ɩɪɨɩɨɪɰɢɸ. Nː˃ˆ˓ =  ቀ ସହହ଼଴+଻ଶ଼ቁ ∙ ͷͺͲ ≈ ʹͲ ʛʑ˕. Ɍɨɝɞɚ ɩɨɥɭɱɢɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ 
ɦɨɳɧɨɫɬɶ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ  N˖˔˕= 580 + 20 = 600 Ɇȼɬ. 

ȼ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ȼɢɥɸɣɫɤɚɹ Ƚɗɋ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 
1008 Ɇȼɬ. Ɋɚɫɫɱɢɬɚɟɦ ɚɜɚɪɢɣɧɵɟ ɢ ɧɚɝɪɭɡɨɱɧɵɟ ɪɟɡɟɪɜɵ, ɜɡɹɜ ɞɥɹ ɧɢɯ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 8% ɢ 2% ɨɬ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. 

ȼɵɱɢɫɥɹɸɬɫɹ ɪɟɦɨɧɬɧɵɟ ɪɟɡɟɪɜɵ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ ɢ ɞɥɹ Ɍɗɋ. Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. Ⱦɥɹ ɫɭɳɟɫɬɜɭɸɳɟɣ 
Ƚɗɋ: 

  F˓ˈˏ. =  N˖˔˕Ͷ ∙ ͳ ˏˈ˔,                                                                                               ሺʹ.Ͷሻ 

 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɧɚ ɝɪɚɮɢɤɟ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ 

(ɬɚɛɥɢɰɚ Ⱥ.3 ). Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

 

2.6 ȼɨɞɧɨ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. ɋɪɟɞɧɹɹ ɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 

 

ȼɨɞɧɨ- ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ  ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ 
ɨɰɟɧɤɢ ɫɪɟɞɧɟɣ ɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ Ƚɗɋ.  

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
ɩɪɨɜɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɚɦ, ɨɩɢɫɚɧɧɵɦ ɜ ɩɭɧɤɬɟ 2, 2.2. ɉɪɢ ɷɬɨɦ 
ɨɛɹɡɚɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɥɟɡɧɵɟ ɪɚɫɯɨɞɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɝɨɞɭ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ, ɩɨɥɭɱɢɜɲɢɟɫɹ ɫ ɫɪɚɛɨɬɤɟ ɢ 
ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɪɚɫɱɟɬɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; ɫɨɛɥɸɞɚɬɶ ɫɪɚɛɨɬɤɭ 
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ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɚɯ, ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɟɣ 
ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ. ɉɨɫɥɟɞɧɹɹ ɢɬɟɪɚɰɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ 
Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.4. ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 90% ɢ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 

 
Ɋɢɫɭɧɨɤ 2.4 – ɫɪɚɛɨɬɤɚ- ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 90% ɢ 50% 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 

Ʉɪɚɫɧɨɣ ɥɢɧɢɟɣ – ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
ȼɵɛɪɚɜ ɫɚɦɵɣ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ, ɩɨɫɱɢɬɚɥɢ ɫɭɦɦɚɪɧɭɸ ɫɪɟɞɧɸɸ 

ɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ ɫɬɚɧɰɢɢ. ɗɦɧɥ. = 5,09 ɦɥɪɞ.ɤȼɬ∙ɱ. 
  

480,00

485,00

490,00

495,00

500,00

505,00

510,00

515,00

520,00

525,00

530,00

535,00

540,00

ɇɉɍ = 535,00

ɍɆɈ = 485,70



27 

 

3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

 

3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

Ɉɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɡɵɜɚɟɬɫɹ 
ɪɟɠɢɦɧɵɦ ɩɨɥɟɦ ɩɨ ɪɚɫɯɨɞɭ ɢ ɧɚɩɨɪɭ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɪɚɜɧɟɧɢɟ: 

 ʜʒЭʠሺQʒЭʠሻ = ∇ʑʐ − zː˄ሺQː˄ሻ − ∆h˅˔,                                                             ሺ͵.ͳሻ 

 

ɝɞɟ ∇ʑʐ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ;  zː˄ሺQː˄ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; ∆h˅˔ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
Ɉɝɪɚɧɢɱɟɧɢɹ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ, ɹɜɥɹɟɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɭɫɥɨɜɢɸ  

ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ  ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɭɪɚɜɧɟɧɢɟɦ: 
 N˖˔˕˓ = kN ∙ 𝑄ʒЭʠ ∙ ʜʒЭʠ,                                                                                           ሺ͵.ʹሻ 

  

ɝɞɟ kN - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (kN = ͺ,͹); 

ɇɢɠɟ ɬɨɱɤɢ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɚɹ ɫɬɪɨɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 QʒЭʠ = QʒЭʠ୫ୟ୶ ∙ √HʒЭʠH˓ ,                                                                                             ሺ͵.͵ሻ 

 

ɝɞɟ QʒЭʠ୫ୟ୶ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɛɨɬɟ 
ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪɟ. 
 Hɪ - ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ. 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɡɚɞɚɧɧɵɯ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɢɡ ɤɨɬɨɪɨɝɨ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɨɜ ɢ ɧɚɩɨɪɨɜ. ȼɫɟ ɞɚɧɧɵɟ ɨ ɪɟɡɭɥɶɬɚɬɚɯ 
ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.1 ɢ ɪɢɫɭɧɨɤ 3.1. 

 

 

 

 

 



28 

 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɇɚɩɨɪɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱёɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 

Qɧɛ Zɧɛ Hɧɩɭ Hɭɦɨ Hɜɛ H Q H Q 

ɦ3/c ɦ ɦ ɦ ɦ ɦ ɦ3/c ɦ ɦ3/c 

0 395,00 139,00 89,7 120,3 138,6 503 117,0 596 

20 395,14 138,83 89,5 120,1 137,4 508 115,3 592 

60 395,37 138,60 89,2 119,9 136,2 512 113,6 587 

100 395,59 138,37 89,0 119,7 135,0 517 111,8 583 

140 395,79 138,16 88,8 119,4 133,8 521 110,1 579 

180 395,99 137,96 88,6 119,2 132,6 526 108,4 574 

220 396,16 137,77 88,4 119,1 131,4 531 106,7 569 

260 396,33 137,59 88,2 118,9 130,2 536 105,0 565 

300 396,49 137,42 88,1 118,7 129,0 541 103,2 560 

340 396,64 137,25 87,9 118,5 127,8 546 101,5 555 

380 396,78 137,10 87,7 118,4 126,6 551 99,8 551 

420 396,92 136,95 87,6 118,2 125,4 556 98,1 546 

460 397,04 136,80 87,5 118,1 124,2 562 96,4 541 

500 397,16 136,67 87,3 117,9 123,0 567 94,6 536 

540 397,27 136,53 87,2 117,8 121,8 573 92,9 531 

580 397,38 136,41 87,1 117,7 120,6 579 91,2 526 

620 397,48 136,29 86,9 117,6 119,4 584 89,5 521 

660 397,57 136,18 86,8 117,5 118,2 590 87,8 516 

700 397,66 136,07 86,7 117,3 117,0 596 86,0 511 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
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Hɝɷɫ,ɦ

Qɝɷɫ,ɦ3/c

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ

Hmax = 139,00 ɦ

ZȼȻ = 517,00 ɦ

ɍɆɈ = 485,70 ɦ

ɇɉɍ = 535,00 ɦ

Hmin = 87,00 ɦ
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- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫ୟ୶ = ͳ͵ͻ ɦ.  

- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ = ͳͳ͹ ɦ.  

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = ͺ͹ ˏ 

ɉɨ ɢɡɦɟɧɟɧɢɸ ɞɢɚɩɚɡɨɧɚ ɪɚɫɯɨɞɨɜ ɢ ɧɚɩɨɪɨɜ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 
ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɞɥɹ ɤɨɬɨɪɵɯ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 
ɧɟ ɛɵɥ ɛɵ ɦɟɧɶɲɟ ɩɨɥɭɱɟɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɢ ɫɨɨɬɧɨɲɟɧɢɟ ୌౣi౤ୌౣa౮ ɩɨ 
ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɧɟ ɩɪɟɜɵɲɚɥɨ ɛɵ ɚɧɚɥɨɝɢɱɧɨɝɨ ɮɚɤɬɢɱɟɫɤɨɝɨ. Ɍɚɤ ɠɟ 
ɭɱɢɬɵɜɚɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, 
ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɞɨɫɬɚɜɤɢ ɧɚ Ƚɗɋ. (Ɉɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɥɨɜɢɸ 
ɞɨɫɬɚɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɊɈ ɩɨ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 6,3 ɦ.) 

 

3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

 

 ɉɪɢ ɩɨɞɛɨɪɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, 
ɜɵɛɪɚɬɶ ɬɚɤɢɟ ɞɢɚɦɟɬɪɵ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɱɬɨɛɵ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ 
ɡɚɝɥɭɛɥɟɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ. ɉɪɢɱɟɦ ɤɨɥɢɱɟɫɬɜɨ 
ɚɝɪɟɝɚɬɨɜ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɞɜɭɯ. Ɉɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɡɵɜɚɟɬɫɹ ɪɟɠɢɦɧɵɦ ɩɨɥɟɦ.  

Ƚɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 
ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. 

ɉɨɞɯɨɞɹɳɢɟ ɬɭɪɛɢɧɵ ɊɈ-140-ȼ ɢ ɉɅȾ-140-ȼ. ɉɚɪɚɦɟɬɪɵ ɞɚɧɧɵɯ ɬɭɪɛɢɧ 
ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.2. 

 

Ɍɚɛɥɢɰɚ 3.2 - ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɊɈ140-ȼ Ɍɭɪɛɢɧɚ ɉɅȾ140-ȼ 

Hɩɪɟɞ 140 140 

Hmin/Hmax 0,6 0,5 

n'1o, ɦɢɧ-1 73 85 

ηɦɨ 0,927 0,921 

Q'1max, ɥ/ɫ 980 1100 

σ ɩɪɢ Q'1max 0,15 0,35 

D'1ɦ, ɦ 0,515 0,460 

Hɦ, ɦ 4 4 

t, ˚ɋ 16 7 

vɦɨɞ 1,11 1,11 

 

Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɚɦɟɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɝɢɞɪɨɬɭɪɛɢɧ. 
 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ η˕: 
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η˕ = ͳ − ሺͳ − ηˏሻ ൮ሺͳ − ɂሻ + ɂ ∙ √DଵˏDଵఱ √ʜˏʜN˓భబ √ɋːɋˏఱ ),                                  ሺ͵.Ͷሻ 

 

ɝɞɟ ηˏ, Dଵˏ, ʜˏ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ, ʜN˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ɋˏ, ɋː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ (˕˃˄ˎˋ˙˃ ͵.ʹሻ. Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [10].  ɂ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ ɢ ɞɥɹ ɊɈ ɬɭɪɛɢɧ  
 ɂ = {Ͳ,ʹͷ + Ͳ,ͷ ∙ ୕′భ˓୕′భబ , ˒˓ˋ Q′ଵ˓ < Q′ଵ଴Ͳ,͹ͷ ˒˓ˋ Q′ଵ˓ > Q′ଵ଴ ,                                                            ሺ͵.ͷሻ  

 

ɝɞɟ 𝑄′ଵ଴ – ɩɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɨɩɬɢɦɭɦɟ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ߝ = Ͳ,͹ͷ. 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 N˃ = ͻ,ͺͳQଵ˓′ DଵଶHN˓√HN˓η˕ηˆ̝˓,                                                                             ሺ͵.͸ሻ 

 

ɝɞɟ Qଵ˓′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ:  ηˆ̝˓ = Ͳ,ͻ͹ η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɜɵɱɢɫɥɹɟɦɵɣ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′ୟ = N˖˔˕N˓a ,                                                                                                                   ሺ͵.͹ሻ  

 

ɝɞɟ N˖˔˕˓ = ͸ͲͲ Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ Z′ୟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ Zୟ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ:  

 Nୟ = N˖˔˕Zୟ ,                                                                                                                  ሺ͵.ͺሻ 
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Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 n = n′୍ ˓ ∙ √H˓ ∙ ∆˓ ∙ ͳDଵ ,                                                                                        ሺ͵.ͻሻ 

 ˆˇˈ n′୍ ˓– ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ. ∆˓- ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ.  

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɥɚɜɧɭɸ ɭɧɢɜɟɪɫɚɥɶɧɭɸ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ H୫ୟ୶, H˓ ɢ H୫୧୬ , ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɜ ɬɪɢ 
ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 

 n′୍ = n˔ ∙ Dଵ√H ∙ ∆˓                                                                                                         ሺ͵.ͳͲሻ 

 

ɝɞɟ n˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; H – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ H୫ୟ୶, H˓ ɢ H୫୧୬. 

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n′୍ʜ˓ ɫ ɭɱɟɬɨɦ 
ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɨɜ Nୟ ɧɚɯɨɞɢɬɫɹ 
ɩɪɢ ɩɨɦɨɳɢ ɭɪɚɜɧɟɧɢɹ: 

 Q′୍ ∙ ηʡ = N˃ͻ,ͺͳ ∙ Dଵଶ ∙ Hଵ˓,ହ ∙ ηˆ ˔˓                                                                          ሺ͵.ͳͳሻ 

 

ɉɪɚɜɚɹ ɱɚɫɬɶ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n′୍ ˓, ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୍ ∙ ηʡ ɜ ɷɬɨɣ ɬɨɱɤɟ 
ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ ɪɚɜɟɧɫɬɜɚ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɚɝɪɟɝɚɬɚ. Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ.  

Ⱦɚɥɟɟ ɧɭɠɧɨ ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɞɪɭɝɢɯ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ 
ɞɢɚɦɟɬɪɚɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  

 Ⱦɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɝɢɞɪɨɫɬɚɧɰɢɣ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɜ ɇȻ. ɗɬɢ ɬɪɟɛɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟɦ 
ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ 
ɭɫɥɨɜɢɹ, ɧɭɠɧɨ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɫ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
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ɩɟɪɟɫɱɢɬɚɬɶ ɜ ɤɨɨɪɞɢɧɚɬɵ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ 
ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ H୫ୟ୶ ɢ H୫୧୬. 

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ : 
 Q′୍ = Q୫୧୬Dଵଶ ∙ √H ∙ ∆                                                                                                    ሺ͵.ͳʹሻ 

 ˆˇˈ Q୫୧୬ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɹ Ȼ, ɬɚɛɥɢɰɚ Ȼ.1, Ȼ.2.  

ɉɪɢ ɜɵɛɨɪɟ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɦɨɬɪɢɦ ɧɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɤɨɬɨɪɵɣ ɧɟ ɞɨɥɠɟɧ ɛɵɬɶ ɛɥɢɡɨɤ ɤ ɨɩɬɢɦɭɦɭ ɢɥɢ 
ɜɵɯɨɞɢɬɶ ɡɚ ɧɟɝɨ. Ɍɚɤ ɠɟ ɧɟ ɛɟɪɟɦ ɬɭɪɛɢɧɵ, ɭ ɤɨɬɨɪɵɯ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɟ ɜɯɨɞɢɬ 
ɜ ɞɢɚɩɚɡɨɧ ɦɢɧɢɦɚɥɶɧɵɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɨɛɨɪɨɬɨɜ.  

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɞɚɧɧɵɯ ɬɭɪɛɢɧ, ɞɚɥɟɟ ɛɭɞɟɦ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɬɭɪɛɢɧɵ ɊɈ140-ȼ ɫ ɞɢɚɦɟɬɪɚɦɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

D1= 4,25ɦ , D1=4,5ɦ ɢ ɢ ɬɭɪɛɢɧɵ ɉɅȾ140-ȼ ɫ ɞɢɚɦɟɬɪɚɦɢ D1= 4,5ɦ ɢ D1= 

3,55ɦ, ɬɚɤ ɤɚɤ ɩɪɢ ɞɪɭɝɢɯ ɞɢɚɦɟɬɪɚɯ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɟ ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 
ɦɢɧɢɦɚɥɶɧɵɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɨɛɨɪɨɬɨɜ, ɥɢɛɨ ɡɨɧɚ ɪɚɛɨɬɵ ɞɚɧɧɨɣ 
ɬɭɪɛɢɧɵ ɜɵɯɨɞɢɬ ɡɚ ɨɝɪɚɧɢɱɟɧɢɹ 5% ɡɚɩɚɫɚ ɦɨɳɧɨɫɬɢ.  Ɂɨɧɵ ɪɚɛɨɬɵ ɞɚɧɧɵɯ 
ɬɭɪɛɢɧ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1 ɢ Ȼ.2. 

 

3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɝɨ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇Z˓.ˍ. = ZʜʐሺQʜʐሻ + Hୱ,                                                                                       ሺ͵.ͳ͵ሻ   

 

ɝɞɟ ܼʜʐሺ𝑄ʜʐሻ − ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ Qɧɛ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ Hs.  

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɪɟɠɢɦɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɮɨɪɦɭɥɨɣ:  
 Hୗ = B − Zʜʐሺ୕ʜʐሻଽ଴଴ − σ ∙ H − ͳ,ͷ + ∆Zʤ.ʞʚ,                                                       ሺ͵.ͳͶሻ  

 ˆˇˈ B = ͳͲ,͵͵ ˏ –  ˄˃˓ˑˏˈ˕˓ˋ˚ˈ˔ˍˑˈ ˇ˃˅ˎˈːˋˈ; ZʜʐሺQʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ; Ɋɚɫɯɨɞ ɛɟɪɟɦ ɢɡ Ƚɍɏɚ 
(ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1) ɩɪɢ ɪɚɫɱɟɬɧɨɦ, ɦɢɧɢɦɚɥɶɧɨɦ ɢ ɦɚɤɫɢɦɚɥɶɧɨɦ 
ɧɚɩɨɪɚɯ, ɩɟɪɟɜɨɞɢɦ ɫ ɩɪɢɜɟɞɟɧɧɵɯ ɜɟɥɢɱɢɧ ɜ ɧɚɬɭɪɭ ɢ ɧɚɯɨɞɢɦ ɩɨ ɪɟɠɢɦɧɨɦɭ 
ɩɨɥɸ ZʜʐሺQʜʐሻ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ; H – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ZʜʐሺQʜʐሻ; 
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1,5 – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; ∆Zʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, (ɞɥɹ ɊɈ ɝɢɞɪɨɬɭɪɛɢɧ Zʤ.ʞʚ. = ʑ଴/ʹ, ɝɞɟ   ʑ଴ =  ʑబˏ∙ ୈభː ୈభˏ  ). ʑ଴ˏ, Dଵˏ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ  
ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬɫɹ ɞɥɹ ɬɪɟɯ ɨɫɧɨɜɧɵɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ:  

1.  Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ   
ɦɨɳɧɨɫɬɢ. 

2.  Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ  
ɦɨɳɧɨɫɬɢ. 

3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ   
ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɊɈ-140-ȼ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 = 4,25ɦ. 
ɉɨ Ƚɍɏ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɟɠɢɦɚ ɧɚɯɨɞɢɦ σ. 

Ⱦɥɹ ɷɬɨɣ ɬɨɱɤɢ, ɩɨ ɤɪɢɜɨɣ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ZʜʐሺQʜʐሻ. 

Ɍɨɝɞɚ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɬɪɟɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ: 
 Hୗଵ = ͳͲ,͵͵ − ͵ͻ͹,ͻʹ ͻͲͲ − Ͳ,Ͳͻ ∙ ͳ͵ͻ − ͳ,ͷ + Ͷ,͵ͺ = Ͳ,ʹ͸ ˏ; 

 Hୗଶ = ͳͲ,͵͵ − ͵ͻͷ,͹ͺͻͲͲ − Ͳ,ͳ͵ ∙ ͳͳ͹ − ͳ,ͷ + Ͷ,͵ͺ = −ͳ,ͺͷ ˏ; 
 Hୗଷ = ͳͲ,͵͵ − ͵ͻ͹,͸ͳ ͻͲͲ − Ͳ,ͳʹ ∙ ͺ͹ − ͳ,ͷ + Ͷ,͵ͺ = ʹ,ͳ͸ ˏ; 

 

Ⱦɥɹ ɞɪɭɝɢɯ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɫɩɨɫɨɛɨɦ. 
Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.3. 

 

Ɍɚɛɥɢɰɭ 3.3 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ 
 ɊɈ-140-ȼ-450 ɊɈ-140-ȼ-425 ɉɅȾ-140-ȼ-450 ɉɅȾ-140-ȼ-355 

ɉɪɢ Hmax. 0,1 0,26 -16,79 -32,38 

ɉɪɢ Hɪɚɫɱ. -7,76 -1,85 -7,96 -21,55 

ɉɪɢ Hmin. -0,62 2,16 -0,14 -2,60 

 

ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ Hs ɜɵɛɢɪɚɸɬ ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɪɟɠɢɦɚɯ, ɚ ɬɚɤ ɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ - (6 - 8) ɦ.  

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɪɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɬɭɪɛɢɧɚ ɊɈ-

140-ȼ ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 = 4,25ɦ., ɬɚɤ ɤɚɤ ɨɧɚ ɢɦɟɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɭɸ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ Z = 4 ɫ ɧɚɢɛɨɥɶɲɟɣ 
ɬɟɯɧɢɱɟɫɤɢ ɜɨɡɦɨɠɧɨɣ ɦɨɳɧɨɫɬɶɸ ɤɚɠɞɨɝɨ ȽȺ.  

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ:  



34 

 

∇Z˓.ˍ. = ZʜʐሺQʜʐሻ + Hୱ = ͵ͻ͹,ͻʹ + Ͳ,ʹ͸ = ͵ͻͺ,ͳͺ ˏ ; 
 ∇Z˓.ˍ. = ZʜʐሺQʜʐሻ + Hୱ = ͵ͻͷ,͹ͺ − ͳ,ͺͷ = ͵ͻ͵,ͻ͵ ˏ; 
 ∇Z˓.ˍ. = ZʜʐሺQʜʐሻ + Hୱ = ͵ͻ͹,͸ͳ + ʹ,ͳ͸ = ͵ͻͻ,ͺ͹ ˏ; 
 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ 
ɫɥɭɱɚɹ ∇Z˓.ˍ. = ͵ͻ͵,ͻ͵ ˏ. Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ 
ɪɚɛɨɬɭ  ɧɚ ɜɫɟɯ ɪɚɫɱɟɬɧɵɯ ɪɟɠɢɦɚɯ. 

 

3.3 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [10] ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ 
ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 Sːˑˏ = Nୟcosφ = ͳ͹͸,ͷ ʛʑʏ,                                                                                ሺ͵.ͳͷሻ 

 

ɝɞɟ cosφ = 0,85 ; 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 p = ʹ ∙ f ∙ ͸Ͳnୡ = ͵ʹ,                                                                                                 ሺ͵.ͳ͸ሻ 

 

ɝɞɟ nୡ - ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
ȼɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-855/235-32 ɫ  ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 

ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ Dɫɬ.= 855 ɫɦ. Ⱦɥɢɧɚ ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ H = 235 ɫɦ, 32 -  

ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɸɫɨɜ. 
 

3.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 

 

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.3) ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ (ɭɝɨɥ ɨɯɜɚɬɚ ɋɄ φ = 351° ɫ ɱɟɪɬɟɠɚ) 

ɢɦɟɸɬ ɤɪɭɝɥɵɟ ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ 
ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ 
ɧɚɩɪɚɜɥɹɸɳɢɣ ɚɩɩɚɪɚɬ. 

Ɋɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɋɄ ɫ ɤɪɭɝɥɵɦ ɫɟɱɟɧɢɟɦ ɢ ɩɨɥɧɵɦ  
ɭɝɥɨɦ ɨɯɜɚɬɚ ɨɩɢɫɚɧ ɜ ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ. ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ 
ɉɪɢɥɨɠɟɧɢɟ Ȼ , ɬɚɛɥɢɰɚ Ȼ.3 ɢ ɪɢɫɭɧɤɢ Ȼ.4 ɢ Ȼ.5.  

Ɉɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
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ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 b଴ = Ͳ,ʹͷ ∙ Dଵ = Ͳ,ʹͷ ∙ Ͷ,ʹͷ = ͳ,Ͳ͸ʹ ˏ,                                                         ሺ͵.ͳ͹ሻ  

 

ɝɞɟ Dଵ – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ.  
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 h = ʹ,ͷ͹ ∙ Dଵ = ʹ,ͷ͹ ∙ Ͷ,ʹͷ = ͳͲ,ͻʹ ˏ,                                                           ሺ͵.ͳͺሻ 

 

Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
 D˔ˍ.˅˘ = ͳ,͵͹ͷ ∙ Dଵ = ͳ,͵͹ͷ ∙ Ͷ,ʹͷ = ͷ,ͺͶ ˏ,                                                 ሺ͵.ͳͻሻ 

 

ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 B˔ˍ = ͵,ͷʹʹ ∙ Dଵ = ͵,ͷʹʹ ∙ Ͷ,ʹͷ = ͳͶ,ͻ͹ ˏ,                                                 ሺ͵.ʹͲሻ 

 

Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 L = Ͷ,͵͸Ͷ ∙ Dଵ = Ͷ,͵͸Ͷ ∙ Ͷ,ʹͷ = ͳͺ,ͷͷ ˏ,                                                      ሺ͵.ʹͳሻ 
  

ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
 Bଵ = ʹ,ͻͻ͹ ∙ Dଵ = ʹ,ͻͻ͹ ∙ Ͷ,ʹͷ = ͳʹ,͹Ͷ ˏ,                                                    ሺ͵.ʹʹሻ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
Ⱦɢɚɦɟɬɪ ɲɚɯɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ: 
 D˛ = ͳ͸ ˏ, 
 

ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
 Bˏˊ = ͵ͳ ˏ, 

 

Ⱦɥɹ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɡɞɚɧɢɣ Ƚɗɋ ɲɢɪɢɧɚ ɛɥɨɤɚ: 
 B˄ˎ = B˔ˍ + ʹ ∙ ʹ = ʹͲ ˏ,                                                                                    ሺ͵.ʹ͵ሻ 
 

ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ: 
 Lˏ˒ = B˄ˎ = ʹͲ ˏ,                                                                                                 ሺ͵.ʹͶሻ 

 

Ⱦɥɢɧɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
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Lˏˊ = n ∙ B˄ˎ + Lˏ˒ = Ͷ ∗ ʹͲ + ʹͲ = ͳͲͲˏ,                                                  ሺ͵.ʹͷሻ 

 

ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɡɧɚɱɚɟɦ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ ɢɡ ɭɫɥɨɜɢɹ 
ɩɪɨɧɨɫɚ ɤɪɚɧɨɦ ɫɚɦɨɣ ɝɚɛɚɪɢɬɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ: 
 H′ˏˊ =15,7 ɦ. 
 

 3.5 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [8] ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: 
Ɇɇɍ 6,3/1-40-8-2.  ɇɨɦɢɧɚɥɶɧɨɟ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ = 4,0 (40) Ɇɉɚ 

(ɤɝɫ/ɫɦ2) ɇɨɦɢɧɚɥɶɧɵɣ ɨɛɴɟɦ 6,3 ɦ3. ɑɢɫɥɨ ɫɨɫɭɞɨɜ - 2. ɇɨɦɢɧɚɥɶɧɵɣ ɨɛɴɟɦ 
ɫɥɢɜɧɨɝɨ ɛɚɤɚ - 8 ɦ3.  

 

3.6 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 

ɉɨ ɬɚɛɥɢɰɟ [8] ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɊɈ, ɬɨ ɜɵɛɢɪɚɟɦ ɗȽɊ 
2Ɇɉ -100-11.  Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 100 ɦɦ.  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɭ 

Ƚɟɧɟɪɚɬɨɪɵ ɋɢɫɬɟɦɚ 

ɑɢɫɥɨ ɢ ɦɨɳɧɨɫɬɶ Uːˑˏ cos φːˑˏ Uːˑˏ Sˍ.ˊ. ɉɪɨɬɹɠёɧɧɨɫɬɶ 
ɥɢɧɢɣ 

ɲɬ∙Ɇȼɬ ɤȼ ɨ.ɟ. ɤȼ Ɇȼ∙Ⱥ ɤɦ 

4·150 13,8 0,85 220 150 105 

 

- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cos φ˔ = Ͳ,ͺͷ; 

- ȼɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ T୫ୟ୶ = ͶͲͲͲ ɱ/ɝɨɞ; 
- Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ  P̝ .ː. = Ͳ,ͲͳͶ ∙ P̟ ˔˕.ʒЭʠ; 

- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ cos φ˔.ː. = cos φːˑˏ; 

- ɉɨɞɫɬɚɧɰɢɹ «ɘɠɧɚɹ» ɨɛɴɟɞɢɧɟɧɧɚɹ ɷɧɟɪɝɨɫɢɫɬɟɦɚ «əɤɭɬɫɤɷɧɟɪɝɨ». 
 

4.2 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 
 

ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ ɨɬ ɷɬɨɝɨ 
ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɨɩɟɪɚɬɢɜɧɚɹ 
ɝɢɛɤɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ.  

ȼ ɷɧɟɪɝɨɫɢɫɬɟɦɟ əɤɭɬɢɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɨɫɧɨɜɧɨɦ ɩɨɞɫɬɚɧɰɢɢ 220 ɤȼ, 110 
ɤȼ. ɉɨ ɤɚɪɬɟ-ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɨɞɫɬɚɧɰɢɣ ɛɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɉɋ «ɘɠɧɚɹ» 220 ɤȼ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ 105 
ɤɦ. 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɫɯɟɦɵ, ɤɚɤ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ 
ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɚɤ ɢ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɢɩ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 

 



38 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 4.1 - ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 

ɂɫɯɨɞɹ ɢɡ ɋɌɈ [15], ɦɨɳɧɨɫɬɶ ɷɧɟɪɝɨɛɥɨɤɚ ɩɪɢɫɨɟɞɢɧɹɟɦɨɝɨ ɤ Ɋɍ 220 ɤȼ, 
ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 330 Ɇȼɬ. Ɍɚɤ ɤɚɤ ɧɚ ɫɬɚɧɰɢɢ ɚɝɪɟɝɚɬɵ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶ 150 Ɇȼɬ, ɩɪɢɦɟɧɟɧɢɟ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ ɞɨɩɭɫɬɢɦɨ.  

 

4.3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

 

4.3.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 

 

ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ  
ɋȼ - 855/235-32 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ "ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ". ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɞɥɹ 
ɞɚɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

 

Ɍɚɛɥɢɰɚ 4.2- ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ - 855/235-32 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, Ɇȼ·Ⱥ               

Ɇȼɬ 
Uˆ ːˑˏ,ɤȼ cos φʒ,ɨ.ɟ. η 

ɂɧɞɭɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sˆ ːˑˏ ʟˆ ːˑˏ x"ୢ  x ′ୢ  xୢ 

176,5 150 13,8 0,85 98,07 Ͳ,ͳ͹ 0,28 1 

 

4.3.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 

4.3.2.1 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 
ɛɥɨɤɨɦ 

 

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ 
ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ: 

 

ɌȻɅ 

ɋ.ɇ.

G

Ɍɋɇ 

Uȼɇ 

ɋ.ɇ.
Ƚ

Ɍɋɇ 

Uȼɇ   

Ƚ
ɋ.ɇ.

Ɍɋɇ 

ɌȻɅ 
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S˓˃˔˚ = ʟʒ ːˑˏ − ʟ˔.ː.cosφʒ = ͳͷͲ − ͳͷͲ ∙ Ͳ,ͲͳͶͲ,ͺͷ = ͳ͹Ͷ ʛʑ ∙ ʏ,                           ሺͶ.ͳሻ 

 

ɝɞɟ P̝ .ː. - ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-200000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3 
 

Ɍɚɛɥɢɰɚ 4.3 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ - 200000/220 Sːˑˏ, ɆȼȺ 
    Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

200 242 13,8 10,51 580 83,9 0,088 

 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ୟ୶ ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = (Ͳ,ͳʹͶ + ʡ୫ୟ୶ͳͲସ )ଶ ∙ ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ,   ሺͶ.ʹሻ 

 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ − ω ∙ T˅ ,                                                                             ሺͶ.͵ሻ 

  

ɝɞɟ Ɋ = 1 - ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ = 30 - ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,025 - ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͸Ͳ - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚. 
 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,ͲͺͶ ∙ ͺ͹ʹͻ = ͹͵͵,ʹͶ ʛʑ˕ ∙ ˚,                     ሺͶ.Ͷሻ 

 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଴,ହ଼ଵ ∙ ቀଵ଻ସଶ଴଴ቁଶ ∙ ʹͶͲͷ = ͳͲͷͷ,͹ͻ ʛʑ˕ ∙ ˚,            ሺͶ.ͷሻ

   

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɱɟɬɵɪɟɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
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ʗ˒ˑ˕ሺଵሻ = ሺ∆W˘˘ + ∆Wːሻ ∙ T୫ୟ୶ ∙ ɀ଴,                                                                   ሺͶ.͸ሻ 

  

ɝɞɟ ɀ଴ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ʛʑ˕ ∙ ˚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 ʗ˒ˑ˕ሺଵሻ = ሺ͹͵͵,ʹͶ + ͳͲͷͷ,͹ͻሻ ∙ ͶͲͲͲ ∙ ͳ,ͷ = ͳͲ͹͵Ͷ,ͳͺ ˕ы˔. ˓˖˄/ˆˑˇ 

 

Ⱦɥɹ 4 ɛɥɨɤɨɜ: 

 ʗ˒ˑ˕ = Ͷ ∙ ͳͲ͹͵Ͷ,ͳͺ = Ͷʹͻ͵͸,͹ʹ ˕ы˔. ˓˖˄/ˆˑˇ 
 

4.3.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 

 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 
ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ 
ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓˃˔˚ = ʹ ∙ ሺʟʒ ːˑˏ − ʟ˔.ː.ሻcosφʒ = ʹ ∙ ሺͳͷͲ − ͳͷͲ ∙ Ͳ,ͲͳͶሻͲ,ͺͷ = ͵Ͷͺ ʛʑ ∙ ʏ,         ሺͶ.͹ሻ 

 

ɝɞɟ P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ - 400000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4 

 

Ɍɚɛɥɢɰɚ 4.4 -Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 400000/220 Sːˑˏ, ɆȼȺ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

200 242 13,8 10,85 880 330 0,03 

 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ୟ୶ ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡౣa౮ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ,   

 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − Ɋ ∙ T˒ ˎ − ω ∙ T˅ ,                                                                             ሺͶ.ͺሻ 

 

ɝɞɟ Ɋ = 1 - ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ = 30 - ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,025 - ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  
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T˅ = ͸Ͳ - ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 

 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚. 
 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,͵͵ ∙ ͺ͹ʹͻ = ʹͺͺͲ,ͷ͹ ʛʑ˕ ∙ ˚,                   ሺͶ.ͳͲሻ 

 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ τ = Ͳ,ͺͺͳ ∙ (͵ͶͺʹͲͲ)ଶ ∙ ʹͶͲͷ = ͳ͸Ͳͳ,ͻ ʛʑ˕ ∙ ˚,    ሺͶ.ͳͳሻ 

 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɱɟɬɵɪɟɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ʗ˒ˑ˕ሺଵሻ = ሺ∆W˘˘ + ∆Wːሻ ∙ T୫ୟ୶ ∙ ɀ଴,                                                                 ሺͶ.ͳʹሻ 

 

ɝɞɟ ɀ଴ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ʛʑ˕ ∙ ˚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 ʗ˒ˑ˕ሺଵሻ = ሺʹͺͺͲ,ͷ͹ + ͳ͸Ͳͳ,ͻሻ ∙ ͶͲͲͲ ∙ ͳ,ͷ = ʹ͸ͺͻͶ,ͺʹ ˕ы˔. ˓˖˄/ˆˑˇ, 
 

Ⱦɥɹ 4 ɛɥɨɤɨɜ: 

 ʗ˒ˑ˕ = ʹ ∙ ʹ͸ͺͻͶ,ͺʹ = ͷ͵͹ͺͻ,͸Ͷ ˕ы˔. ˓˖˄/ˆˑˇ 

 

4.3.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ 

 

Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦ ɜɵɛɢɪɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɞɢɧɚɤɨɜɚ 
ɜ ɨɛɟɢɯ ɫɯɟɦɚɯ. 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 
(1-2) % ɨɬ Sʒ ːˑˏ: 

 S˔.ː. = Ͳ,ͲͳͶ ∙ Pʒ ːˑˏcosφʒ ,                                                                                            ሺͶ.ͳ͵ሻ 

 S˔.ː. = Ͳ,ͲͳͶ ∙ ͳͷͲͲ,ͺͷ = ʹͶ͹Ͳ ˍʑ ∙ ʏ 
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ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɋɇ, ɚ ɬɚɤɠɟ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ ɢɡɨɥɹɰɢɟɣ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ [16]: «Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɋɇ Ƚɗɋ 
ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ».  

ɉɨ ɤɚɬɚɥɨɝɭ ɋɚɧɤɬ – ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ ɡɚɜɨɞɚ «ɄɉɆ» ɜɵɛɢɪɚɸɬɫɹ 4 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/0,4, ɫɬɨɢɦɨɫɬɶɸ ɤɚɠɞɵɣ 1500 ɬɵɫ. ɪɭɛ. Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 

 

Ɍɚɛɥɢɰɚ 4.5 -Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/13,8 ɍɁ Sːˑˏ, ɆȼȺ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

2,5 13,8 6 6 21 3,8 

 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɇ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɟɧɚ ɫ ɞɜɭɦɹ ɫɬɭɩɟɧɹɦɢ 
ɧɚɩɪɹɠɟɧɢɟɦ 6 ɢ 0,4 ɤȼ. 

 

4.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ  

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 SΣ = S˖˔˕ − S˔ː = ʟ˖˔˕ − P̝ .ː.cosφ = ͸ͲͲ − ͻ,ͺͺͲ,ͺͷ = ͸ͻͶ ʛʑ ∙ ʏ,                       ሺͶ.ͳͶሻ 

 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳ͵ͷ ʛʑ˕;      ʙ = ͳ,ʹ;      cosφ˔ = Ͳ,ͺͷ;   

 

ɝɞɟ Ʉ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 330 ɤȼ ɢ ɜɵɲɟ Ʉ=1, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 220 Ʉɜ Ʉ =1,2, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 
110 Ʉɜ Ʉ=1,4. [15] ʟː˃˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ.  

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 nˎ = S˖˔˕ − S˔ːሺʙ ∙ Pː ˃˕./cosφ˔ሻ + ͳ = ͸ͻͶሺͳ,ʹ ∙ ͳ͵ͷ/Ͳ,ͺͷሻ + ͳ = ͷ,                            ሺͶ.ͳͷሻ 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ͷ 
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I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͸ͻͶ ͷ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵͸Ͷ ˍʏ,                                          ሺͶ.ͳ͸ሻ 

 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = Ƚʡ ∙ Ƚ୧ ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ͵͸Ͷ = ͵ͺʹ,ʹ ʏ,                                        ሺͶ.ͳ͹ሻ 

 

ɝɞɟ Ƚ୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  Ƚʡ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=220ɤȼ ɜɵɛɢɪɚɟɦ 
ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ - 240/32.  

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͸ͻͶ Ͷ ∙ √͵ ∙ ʹʹͲ = Ͳ,Ͷͷͷ ˍʏ,                              ሺͶ.ͳͺሻ 

 Iˇˑ˒ > I˒.˃˅, ͸Ͳͷˍʏ > Ͷͷͷˍʏ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 

 

Ɍɚɛɥɢɰɚ 4.6 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32 

ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 
ɮɚɡɟ 

r0 Ɉɦ/ɤɦ x0 Ɉɦ/ɤɦ b0 ɋɦ/ɤɦ 

1 0,121 0,435 2,60·10-4 

 

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʙ = n ∙ ʙʡ + m ∙ ʙʡ˔.ː. + t ∙ ʙˍ˓˖э,                                                                      ሺͶ.ͳͻሻ
  

ɝɞɟ ʙʡ –ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (60000 ɬɵɫ.ɪɭɛ.);  ʙʡ˔.ː.-ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (1500 ɬɵɫ.ɪɭɛ.); ʙˍ˓˖э –ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m - ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
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t – ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ (ɞɥɹ ɫɯɟɦ ɫ 2ɋɒ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ k+1) 

ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɹɱɟɣɤɢ ɄɊɍɗ ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɧɮɥɹɰɢɢ ɩɨ ɋɌɈ 
(3), ʙˍ˓˖э = 50000 ɬɵɫ.ɪɭɛ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ:  
 ʙଵ = Ͷ ∙ ͸ͲͲͲͲ + Ͷ ∙ ͳͷͲͲ + ͳͳ ∙ ͷͲͲͲͲ = ͹ͻ͸ͲͲͲ ˕ы˔. ˓˖˄.  
 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙଶ = ʹ ∙ ͳʹͲͲͲͲ + Ͷ ∙ ͳͷͲͲ + ͻ ∙ ͷͲͲͲͲ = ͸ͻ͸ͲͲͲ ˕ы˔. ˓˖˄.  

 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 
ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 

 ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧,                                                                                                    ሺͶ.ʹͲሻ 

  

ɝɞɟ ʔː= 0,15 - ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ʖଵ = Ͳ,ͳͷ ∙ ͹ͻ͸ͲͲͲ + Ͷʹͻ͵͸,͹ʹ = ͳ͸ʹ͵͵͸,͹ʹ˕ы˔. ˓˖˄. 
 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ʖଶ = Ͳ,ͳͷ ∙ ͸ͻ͸ͲͲͲ + ͷ͵͹ͺͻ,͸Ͷ = ͳͷͺͳͺͻ,͸Ͷ ˕ы˔. ˓˖˄. 
 

Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ʟ = ʖଶ − ʖଵʖଶ ∙ ͳͲͲ%,                                                                                              ሺͶ.ʹͳሻ 

 ʟ = ͳ͸ʹ,͵Ͷ − ͳͷͺ,ͳͻͳ͸ʹ,͵Ͷ ∙ ͳͲͲ% = ʹ,ͷ% 

 

ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɬɥɢɱɚɸɬɫɹ ɦɟɧɶɲɟ ɱɟɦ ɧɚ 5% ɢ  
ɹɜɥɹɸɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɜɧɨɰɟɧɧɵɦɢ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

ɉɨ ɧɚɞёɠɧɨɫɬɢ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɣ. 
ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ [16] – «Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ Ɋɍ. ɋɯɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ 
ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ». 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

 

4.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ - 220 ɤȼ: 9 (5 ȼɅɗɉ 220 ɤȼ, 4 ɛɥɨɤɚ). ɉɪɢ ɞɚɧɧɨɦ 
ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ ɫ Ɇɒȼ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ - 220 ɤȼ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 

 
Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ Ɋɍ ȼɇ 220 ɤȼ: 2 ɋɒ ɫ Ɇɒȼ 

 

4.7 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin 

 

4.7.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
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xʒ = x ′ୢ′ ∙ UːˑˏଶS ːˑˏ = Ͳ,ͳ͹ ∙ ͳ͵,ͺଶͳ͹͸,ͷ  = Ͳ,ͳͺ͵ ʝˏ,                                                 ሺͶ.ʹʹሻ 

 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,ͷͻ ˍʑ,                                                           ሺͶ.ʹ͵ሻ 

 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xʡ = Uʙ% ∙ UːˑˏଶͳͲͲ ∙ Sːˑˏ = ͳͲ,ͺͷ ∙ ʹͶʹଶͳͲͲ ∙ ʹͲͲ = ͵ͳ,͹͹ ʝˏ,                                            ሺͶ.ʹͶሻ 

 

ɋɢɫɬɟɦɚ: 
 xʠ = UːˑˏଶS ˍˊ = ʹ͵ͲଶͳͷͲ = ͵ͷʹ,͸͸͹ ʝˏ,                                                                 ሺͶ.ʹͷሻ 

 

Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xʚ = x଴,˖ˇ ∙ l = Ͳ,Ͷ͵ͷ ∙ ͳͲͷ = Ͷͷ,͸͹Ͷ ʝˏ,                                                      ሺͶ.ʹ͸ሻ 

 

ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ଵ = ͳ,Ͳ ∙ ʹ͵Ͳ = ʹ͵Ͳ ˍʑ,                                                              ሺͶ.ʹ͹ሻ

  

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kʡ = UʜʜUʑʜ = ͳ͵,ͺʹͶʹ = Ͳ,Ͳͷ͹,                                                                                  ሺͶ.ʹͺሻ 

 

Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 
ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

 rˆ = x∗ʒT˃ ,ʒ ∙ ω = Ͳ,ͳͺ͵ Ͳ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,Ͳͳʹͻ ʝˏ,                                                       ሺͶ.ʹͻሻ 

 r˔ = xʠT˃ ,ʠ ∙ ω = ͵ͷʹ,͸͸͹Ͳ,ͲͶͷ ∙ ͵ͳͶ = ʹͶ,ͻͷͻ ʝˏ,                                                       ሺͶ.͵Ͳሻ 

 rˎ = r଴,˖ˇ ∙ l = Ͳ,ͳʹͳ ∙ ͳͲͷ = ͳʹ,͹Ͳͷ ʝˏ,                                                       ሺͶ.͵ͳሻ 
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r˕ = ∆P୩ ∙ Uଶ˄Sːˑˏଶ = Ͳ,ͷͺͲ ∙ ʹ͵ͲଶʹͲͲଶ = Ͳ,͹͸͹ ʝˏ,                                                     ሺͶ.͵ʹሻ 

 

ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ  ɢ ɪɚɫɱɟɬ ɬɨɤɨɜ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 
ɤɨɦɩɥɟɤɫɟ «RastrWin»  

ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɄɁ. ȼ ɬɚɛɥɢɰɚɯ 4.7 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ ɢɡ ɩɪɨɝɪɚɦɦɵ «RastrWin». ȼ ɬɚɛɥɢɰɟ 

4.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ȼ ɬɚɛɥɢɰɟ 4.9, ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɭ. 

 
Ɋɢɫɭɧɨɤ 4.4 – Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɫ ɬɨɱɤɚɦɢ ɄɁ 

 

Ɍɚɛɥɢɰɚ 4.7 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
Ɍɢɩ ɇɚɡɜɚɧɢɟ Uɧɨɦ, ɤȼ 

ɡɚɤ Ȼɥɨɤ 1 14 

ɡɚɤ Ȼɥɨɤ 2 14 

ɡɚɤ Ȼɥɨɤ 3 14 

ɡɚɤ Ȼɥɨɤ 4 14 

ɭ ɄɊɍɗ 230 

ɭ ɋɢɫɬɟɦɚ 220 

ɭ Ƚ1 14 

ɭ Ƚ2 14 

ɭ Ƚ3 14 

ɭ Ƚ4 14 

 

Ɍɚɛɥɢɰɚ 4.8 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ  
Ɍɢɩ tip0 № ɧɚɱ. № ɤɨɧ. ɇɚɡɜɚɧɢɟ r x Kɬ/r 
Ɍɪ-ɪ Ɍɪ-ɪ 5 1 ɄɊɍɗ – Ȼɥɨɤ 1 0,77 31,77 0,057 

Ɍɪ-ɪ Ɍɪ-ɪ 5 2 ɄɊɍɗ – Ȼɥɨɤ 2 0,77 31,77 0,057 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.8 

Ɍɢɩ tip0 № ɧɚɱ. № ɤɨɧ. ɇɚɡɜɚɧɢɟ r x Kɬ/r 
Ɍɪ-ɪ Ɍɪ-ɪ 5 3 ɄɊɍɗ – Ȼɥɨɤ 3 0,77 31,77 0,057 

Ɍɪ-ɪ Ɍɪ-ɪ 5 4 ɄɊɍɗ – Ȼɥɨɤ 4 0,77 31,77 0,057 

Ʌɗɉ ȼɵɤɥ 5 6 ɄɊɍɗ – ɋɢɫɬɟɦɚ 12,70 45,67 - 

ȼɵɤɥ ȼɵɤɥ 1 7 Ȼɥɨɤ 1 – Ƚ1 - - - 

ȼɵɤɥ ȼɵɤɥ 2 8 Ȼɥɨɤ 2 – Ƚ2 - - - 

ȼɵɤɥ ȼɵɤɥ 3 9 Ȼɥɨɤ 3 – Ƚ3 - - - 

ȼɵɤɥ ȼɵɤɥ 4 10 Ȼɥɨɤ 4 – Ƚ4 - - - 

 

Ɍɚɛɥɢɰɚ 4.9 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

ɇɚɡɜɚɧɢɟ ɭɡɟɥ r x x2 r0 x0 

Ƚ1 7 0,013 0,183 0,18 0,013 0,18 

Ƚ2 8 0,013 0,183 0,18 0,013 0,18 

Ƚ3 9 0,013 0,183 0,18 0,013 0,18 

Ƚ4 10 0,013 0,183 0,18 0,013 0,18 

ɋɢɫɬɟɦɚ 6 24,96 352,67 352,67 24,96 352,67 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.10 - 4.12 ɢ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 4.13. 

 

Ɍɚɛɥɢɰɚ 4.10 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 
№ ɫɨɫɬ. Ɍɢɩ ɉ 1 I 1, ɤȺ 

1 3ɮ 5 7,49 
 

Ɍɚɛɥɢɰɚ 4.11- Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 
№ ɫɨɫɬ. Ɍɢɩ ɉ 1 I 1, ɤȺ 

1 1ɮ 5 3,74 

 

Ɍɚɛɥɢɰɚ 4.12 - Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 
№ ɫɨɫɬ. Ɍɢɩ ɉ 1 I 1, ɤȺ 

1 3ɮ 7 95,35 

 

Ɍɚɛɥɢɰɚ 4.13  – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

Ɍɢɩ ɄɁ ɉ1 I˒.଴ i˖ 

1ɮ 5 3,74 10,23 

3ɮ 5 7,49 18,94 

3ɮ 7 95,35 242,82 
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4.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 

 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ  ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  

1) Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% 
ɧɚɩɪɹɠɟɧɢɢ: 

 Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ Sˆ,ːˑˏ√͵ ∙ Uˆ,ːˑˏ ,                                                  ሺͶ.͵͵ሻ 

 

2) Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 I˓˃˄ ୫ୟ୶ ሺʟʢʑʜሻ = Sˆ,ːˑˏ√͵ ∙ U˕,ːˑˏ = ͳͷͲ√͵ ∙ ʹͶʹ = Ͳ,͵ͷ ˍʏ,                                     ሺͶ.͵Ͷሻ 

 

3) Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
 I˓˃˄.୫ୟ୶ = S∑ሺnˎሻ ∙ √͵ ∙ Uːˑˏ = ͸ͻͶͷ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵͸ ˍʏ,                                 ሺͶ.͵ͷሻ 

 

4) Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 

 I˓˃˄.˖˕ˉ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͸ͻͶͶ ∙ √͵ ∙ ʹʹͲ = Ͳ,Ͷ͸ ˍʏ,                           ሺͶ.͵͸ሻ 

 

4.9 ȼɵɛɨɪ ɚɩɩɚɪɚɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ 

 

ȼɵɛɨɪ ɹчɟɟɤ КɊɍЭ 

 

ɋɯɟɦɚ ɄɊɍɗ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ – ɞɜɟ ɫɛɨɪɧɵɟ ɫɢɫɬɟɦɵ ɲɢɧ. ȼ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɄɊɍɗ ɩɨɥɭɱɚɟɬ ɛɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. ɉɨɹɜɥɹɸɬɫɹ ɧɨɜɵɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬɟɱɟɫɬɜɟɧɧɵɟ. ɋɨɝɥɚɫɧɨ ɩɪɨɬɨɤɨɥɭ ɡɚɫɟɞɚɧɢɹ 
ɋɨɜɟɬɚ ɞɢɪɟɤɬɨɪɨɜ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 03 ɚɩɪɟɥɹ 2015 № 212 [17] ɋɨɜɟɬ 
ɞɢɪɟɤɬɨɪɨɜ ɭɬɜɟɪɞɢɥ ɤɨɦɩɥɟɤɫ ɦɟɪ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɥɚɧɨɜɨɟ ɢ ɩɨɷɬɚɩɧɨɟ 
ɡɚɦɟɳɟɧɢɟ ɡɚɤɭɩɤɢ ɢɧɨɫɬɪɚɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɡɚɤɭɩɤɨɣ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɩɨ 
ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɢ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɪɨɫɫɢɣɫɤɨɣ 
ɩɪɨɞɭɤɰɢɢ. ɉɨɷɬɨɦɭ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɩɪɢɦɟɦ ɭɫɬɪɨɣɫɬɜɨ əɗȽ-220 ɮɢɪɦɵ «ɗɧɟɪɝɨɦɟɯɚɧɢɱɟɫɤɢɣ ɡɚɜɨɞ» [18]. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɱɟɟɤ ɄɊɍɗ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.14. 
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Ɍɚɛɥɢɰɚ 4.14 - ɇɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɢ ɝɚɛɚɪɢɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɄɊɍɗ 220 ɤȼ 

Ɏɢɪɦɚ 

Ɍɢɩ ɄɊɍɗ. 
U, ɤȼ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɄɊɍɗ 220 ɤȼ 

ɒɢɪɢɧɚ,
ɦɦ 

Ƚɥɭɛɢɧɚ, 
ɦɦ 

ȼɵɫɨɬɚ, 
ɦɦ 

Ɇɚɫɫɚ ɫ 
ɩɪɢɜɨɞɨɦ, 

ɤɝ 

ɋɨɛɫɬɜɟɧɧɨɟ 
ɜɪɟɦɹ 

ɨɬɤɥɸɱɟɧɢɹ,ɫ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 
ɫɛɨɪɧɵɯ ɲɢɧ ɨɬɜɨɞɨɜ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 
ɨɬɤɥɸɱ. ɜɵɤɥɸɱ., ɤȺ 

ɗɆɁ 

əɗȽ-220 
4330 4550 5530 10700 0,03±0,005 3150 - 2000 50 

 

ȼɵɛɪɚɧɧɨɟ ɤɨɦɩɥɟɤɬɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɜɫё ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ: ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɨɝɪɚɧɢɱɢɬɟɥɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɡɚɡɟɦɥɢɬɟɥɢ. ɗɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɵɥɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ 
ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɢ ɜɵɛɨɪ, ɧɟ ɬɪɟɛɭɟɬɫɹ. 

 

ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸчɚɬɟɥɹ 

 

Ɉɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɛɥɨɱɧɵɯ ɫɯɟɦɚɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ 
ɝɟɧɟɪɚɬɨɪɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɩɨɡɜɨɥɢɬ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɝɟɧɟɪɚɬɨɪɨɜ ɫɨɯɪɚɧɢɬɶ ɩɢɬɚɧɢɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɨɬ 
ɫɟɬɢ 220 ɤȼ. Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.15.  

 

Ɍɚɛɥɢɰɚ 4.15- ɗɥɟɝɚɡɨɜɵɣ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ALSTOM FKG1F Uʜʝʛ =  ͳ͵,ͺ ˍʑ Uʜʝʛ =  ˇˑ ʹ͹ ˍʑ I˓˃˄ ୫ୟ୶ =  ͹͹ͷ͵ ʏ Iʜʝʛ =  ͳ͵ͷͲͲ ʏ Iʞ଴ =  ͻͷ,͵ͷ ˍʏ Iʝʡʙʚ ʜʝʛ = ͳʹͲ ˍʏ iʢ = ʹͶʹ,ͺʹ ˍʏ iʢ  = ͵ͲͲ ˍʏ 

 

Ƚɟɧɟɪɚɬɨɪɧɵɣ ɚɩɩɚɪɚɬɧɵɣ ɤɨɦɩɥɟɤɫ ɬɢɩɚ FKG1F ɤɨɦɩɚɧɢɢ «ȺɌɅȺɋ-

ɗɧɟɪɝɨ» (ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ) - ɨɮɢɰɢɚɥɶɧɵɣ ɞɢɫɬɪɢɛɶɸɬɨɪ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ General Electric Industrial Solutions (ɪɚɧɟɟ 
Alstrom Grid) ɜ Ɋɨɫɫɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ 
ɤ ɛɥɨɱɧɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢ ɨɬɤɥɸɱɟɧɢɹ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ.  

ȼ FKG1F ɜɯɨɞɢɬ ɜɫɟ ɧɟɨɛɯɨɞɢɦɨɟ: ɪɚɡɴɟɞɢɧɢɬɟɥɶ, ɡɚɡɟɦɥɢɬɟɥɶ, 
ɤɨɧɞɟɧɫɚɬɨɪɵ, ɪɚɡɪɹɞɧɢɤ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɞɭɝɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɢɡɝɨɬɨɜɥɟɧɧɵɣ ɢɡ ɨɤɫɢɞɚ ɰɢɧɤɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɧɚɩɪɹɠɟɧɢɹ. 

 

ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɋɨɝɥɚɫɧɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɞɨɥɠɧɵ ɡɚɳɢɳɚɬɶɫɹ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ 
ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 220 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɲɢɧɧɨɝɨ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
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ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇɩ-220/1000/154 (ɩ – ɩɨɥɢɦɟɪ, ɦɚɬɟɪɢɚɥ ɩɨɤɪɵɲɤɢ; 1000 – 

ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, Ⱥ; 154 – ɧɚɢɛɨɥɶɲɟɟ ɞɥɢɬɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ) ɮɢɪɦɵ ɁȺɈ 
«ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ». 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 13,8 ɤȼ, 
ɜɵɛɢɪɚɟɦ Ɉɉɇɩ-15/550/17,5-10-IV ɍɏɅ1 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ». 

Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ – ɎɉɆ-Ɋɫ-3200  ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɤɨɧɞɟɧɫɚɬɨɪɨɦ 
ɫɜɹɡɢ ɈɈɈ «Ʉɨɧɞɟɧɫɚɬɨɪ». 

ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ ɢɫɯɨɞɹ ɢɡ ɬɨɤɚ ɪɚɛɨɱɟɝɨ ɭɬɹɠɟɥёɧɧɨɝɨ 
ɪɟɠɢɦɚ - ȼɁ-630-0,25 (ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ, ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, 
ɧɨɦɢɧɚɥɶɧɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ).  

Ɇɟɫɬɨ ɩɨɥɨɠɟɧɢɟ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɨɬɪɚɠɟɧɨ ɜ ɝɥɚɜɧɨɣ ɫɯɟɦɟ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ.  

 

4.10 ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 

ɋɟɤɰɢɢ 6 ɤȼ ɩɢɬɚɸɬɫɹ ɨɬ ɱɟɬɵɪɟɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɬɢɩɚ TɋɁ-2500 ɩɨ ɤɚɬɚɥɨɝɭ ɋɚɧɤɬ – ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ ɡɚɜɨɞɚ «ɄɉɆ».  

Ɉɫɭɳɟɫɬɜɥɟɧɨ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ ɨɬ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɊɌɋɇ 
ɬɢɩɚ ɌɆɇ-10000/35 ɈȺɈ «ɗɥɟɤɬɪɨɡɚɜɨɞ».  

ȼ ɫɯɟɦɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɬɚɤɠɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ, ɨɞɧɚ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ 
ɭɫɬɚɧɨɜɤɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɚɹ ɪɟɡɟɪɜɧɨɟ ɩɢɬɚɧɢɟ  ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ  ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  

Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ Ʌɗɉ. 

Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 Iːˑˏ = Pː ˑˏ/cosφ√͵ ∙ Uːˑˏ = ͳͷͲ ∙ ͳͲଷ/Ͳ,ͺͷ√͵ ∙ ͳ͵,ͺ = ͹͵ͻʹ ʏ,                                              ሺͷ.ͳሻ 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

 Iːˑˏଶ = Iːˑˏଵ ∙ ʙ˔˘ʙ˕˕ = ͹͵ͻʹ ∙ ͳͺͲͲͲ/ͷ = Ͷ,͸ʹ ʏ,                                                            ሺͷ.ʹሻ 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
 I˅ːଵ = Sːˑˏ√͵ ∙ Uːˑˏ = ʹͲͲ ∙ ͳͲଷ√͵ ∙ ʹͶʹ = Ͷ͹͹ ʏ,                                                              ሺͷ.͵ሻ 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

 I˅ːଶ = Ͷ͹͹͸ͲͲ/ͷ = ͵,ͻͺ ʏ,                                                                                          ሺͷ.Ͷሻ 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɜɨɡɛɭɠɞɟɧɢɹ:  
 I˅ː ୘୉ ଵ = ͺͲͲ√͵ ∙ ͳ͵,ͺ = ͵͵,ͷͳ ʏ,                                                                             ሺͷ.ͷሻ 

 

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ƚɟɧɟɪɚɬɨɪ ɋȼ – 855/235-32 

ɋɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ 200000/220/13,8  
Ʌɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

 

ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ ɋȼ – 855/235-32: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ 
ɜɵɜɨɞɚɯ; 

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
 

ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 200000/220/13,8: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ 

 

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ 

 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
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ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
• ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
• 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
• ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
• 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

(ɌɇɁɇɉ); 
• ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 

5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

 

5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 5.1 ɢ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.1-ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ – 855/235-32 

Ɇɨɳɧɨɫɬɶ 
ɧɨɦɢɧɚɥɶɧɚɹ 

ɩɨɥɧɚɹ 176,5 ɆȼȺ 

ɚɤɬɢɜɧɚɹ 150 Ɇȼɬ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  cosφ 0,85 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ 7392 Ⱥ 

Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 1565 Ⱥ 

ɂɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 

ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ) 

ɫɢɧɯɪɨɧɧɨɟ Xd 1 

ɩɟɪɟɯɨɞɧɨɟ X’d 0,28 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ X”d 0,17 

ȿɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 1,12 ɦɤɎ/ɮɚɡɭ 

 

Ɍɚɛɥɢɰɚ 5.2-ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  
Ɍɢɩ ɌȾɐ – 200000/220/13,8 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 200 ɆȼȺ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 242 ɤȼ 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ = 10,85 

 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺIʠʟ < Ͳ,ʹ ∙ Iʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 
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Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: Iʜʝʛ = ͹͵ͻʹ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ηʡʡ = ͺͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ Iʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

 Iʜʐሺʜሻ = ʙʝʓʜ ∙ f୧ ∙ Iʜ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ Iʜ,                                                                  ሺͷ.͸ሻ 

 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;   f୧ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 Iʠʟ.଴ ൒ Kʜ ∙ Iʜʐሺʜሻ = ʹ ∙ Ͳ,Ͳͷ ∙ Iʜ = Ͳ,ͳ ∙ Iʜ,                                                       ሺͷ.͹ሻ 

 

ɝɞɟ 𝐾ʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 Iʠʟ.ʝ = ሺͲ,ͳͷ − Ͳ,ʹሻ ∙ Iʜ,                                                                                         ሺͷ.ͺሻ 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 
 

 Iʠʟ.ʝ = Ͳ,ͳͷ ∙ Iʜ = ͳͳͲͺ,ͺ ʏ,                                                                                ሺͷ.ͻሻ 

 

2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ Kʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ Kʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

 Iʜʐሺʙʖሻ = ʙʏʞ ∙ f୧ ∙ ʙʝʓʜ ∙ Iʛʏʙʠ,                                                                         ሺͷ.ͳͲሻ 

 

ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  f୧ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); Iʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 

 Iʛʏʙʠ = ୉′̂′୶d′′ ∙ Iʜ = Ͷ͸ͶͲͷ,͵ ʏ,                                                                             ሺͷ.ͳͳሻ  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.3): 
  Iʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ,ͳ͵Ͳ,ͳͺ ∙ ͹͵ͻʹ = Ͷ͸ͶͲ,ͷ͵ ʏ,   
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 Kʡ >  Iʜʐሺʙʖሻ ∙ KʜIʡ ,    ˆˇˈ Iʡ = Iʛʏʙʠ                                                                 ሺͷ.ͳʹሻ 

 Kʡ > Ͷ͸ͶͲ,ͷ͵ ∙ ʹͶ͸ͶͲͷ,͵  

 Kʡ > Ͳ,ʹ,  
ɝɞɟ Kʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  Iʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Kʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
 Iʜʡ = I∗ʠʟʙʡ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ,                                                                                      ሺͷ.ͳ͵ሻ 

 

4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 

 B ൒ I∗ʠʟʙʡ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ,                                                                                         ሺͷ.ͳͶሻ 

 

ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 



57 

 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 

5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)) 

 

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺUʝ Эʚ.ʠʡ.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ Uʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; 
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ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ; 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 CΣ = ʠʒ + Cʡ + ʠʧ + ʠʑʒ = ͳ,ͳʹ + Ͳ,ͲͲ͹͵͵ + Ͳ,Ͳͺ + Ͳ,͵ͷ = = ͳ,ͷ͸ ˏˍʣ˗˃ˊ˖,                                                                                                                       ሺͷ.ͳͷሻ 

 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
 Iେ = ͳ,͹͵ ∙ Uʚ ∙ ω ∙ ʠΣ = ͳͳ,͹ ʏ,                                                                        ሺͷ.ͳ͸ሻ 

  

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ: 

 Uʝ Эʚ.ʠʡ = ʙ ∙ U଴ ∙ ʠʡሺɊ଴ሻʠʡሺɊ଴ሻ + ʠΣ ,                                                                        ሺͷ.ͳ͹ሻ 

 

ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 𝑈଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺɊ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ʠʡሺɊ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; U଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 U଴ = ͳ͵ ∙ Uʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ʹͶʹ√͵ = Ͷ͸,͸͵ ˍʑ,                                                 ሺͷ.ͳͺሻ 

 

Ɍɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 

 Uʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸͸͵Ͳ ∙ Ͳ,ͲͲͻͲ,ͲͲͻ + ͳ,ͷ͸ = ͳ͵͵,͹Ͷ ʑ,                                     ሺͷ.ͳͻሻ 

 ʟ˃˔˚ˈ˕ːˑˈ ˊ˃ː˚ˈːˋˈ Uʝ Эʚ.ʠʡ. = ͳ͵͵,͹Ͷ ʑ. 
 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 Uʠʟ ൒ ʙʜʙʑ ∙ ͵nʡʜ ∙ U଴ Эʚ.ʠʡ,                                                                                      ሺͷ.ʹͲሻ 
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Uʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͳ͵͵,͹Ͷͳ͵,ͺ√͵ ∙ Ͳ,ͳ͵ ,   
 Uʠʟ ൒ ʹ,͸ͷ ʑ, 

ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; nʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. U଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: U଴ଵୋ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
9,0ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; U଴ଶୋ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5ɫ, 
ɤɨɬɨɪɚɹ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; U଴ୋ ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5ɫ  ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-

ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
2) ȼɬɨɪɨɣ ɨɪɝɚɧ U଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 

ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ U଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ Kʡ: 

    ʤ = ͳʙʡ + ʹ                                                                                                          ሺͷ.ʹͳሻ 

 

ɉɪɢ Kʡ = ͳ,ʹ ɨɪɝɚɧ U଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,3 % ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 500ɦɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ 
ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

 

5.2.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 

 

Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢɦɟɟɬ ɞɜɟ ɫɬɭɩɟɧɢ 

1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2 > ɜɵɛɢɪɚɟɬɫɹ: 
 Uେ˓ଶ = ͳ,Ͷ ∙ Uʜnʡʜ = ͳ,Ͷ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳͶͲ ʑ,                                                        ሺͷ.ʹʹሻ 
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2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ U1 > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ Uʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 Uେ˓ଵ = ͳ,ʹ ∙ Uʜnʡʜ = ͳ,ʹ ∙ ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳʹͲ ʑ,                                                        ሺͷ.ʹ͵ሻ 

 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙ Iʜ. 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.2.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 
Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I∗ଶ: 

 I∗ଶ = IଶIʜ ,                                                                                                                   ሺͷ.ʹͶሻ 

 

ɝɞɟ Iଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  Iʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ Iଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
 tʓʝʞ = A/I∗ଶଶ ,                                                                                                           ሺͷ.ʹͷሻ 

 

ɝɞɟ A = ʹͲ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɪɝɚɧɨɜ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺIଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ Iଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 I∗ଶʠʗʒʜ = ሺͲ,Ͳͷ − Ͳ,Ͳ͹ሻ,                                                                                      ሺͷ.ʹ͸ሻ 

 Iଶʠʗʒʜ = Ͳ,Ͳ͹ ∙ Iʜ,                                                                                                  ሺͷ.ʹ͹ሻ 
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2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺIଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ Iଶ  ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ tˏ˃ˍ˔ = ͸ͲͲ ˔. 

Ɍɨɝɞɚ: 
 I∗ଶ = √ʏt = √ ʹͲ͸ͲͲ = Ͳ,ͳͺ,                                                                                  ሺͷ.ʹͺሻ 

 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 I∗ଶʞʢʠʙ = I∗ଶʙʜ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ,                                                                              ሺͷ.ʹͻሻ 

 

ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 Iଶʞʢʠʙ = Ͳ,ͳͷ ∙ Iʜ,                                                                                                  ሺͷ.͵Ͳሻ 
 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ I∗ଶʞʢʠʙ = Ͳ,ͳͷ: 

 tʓʝʞ = ʹͲͲ,ͳͷଶ ≈ ͺͺͲ ˔ 

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ Iଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

 tʠʟ = ʹͲሺI∗ଶሻଶ ,                                                                                                            ሺͷ.͵ͳሻ 

 ʏ = ʹͲ = I∗ଶଶ ∙ tʠʟ,                                                                                                ሺͷ.͵ʹሻ 
 

 Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 

 

Ɍɚɛɥɢɰɚ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 
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ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺIଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 𝐼ଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
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ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 

 xୢʑʜ′′ = xୢ′′ ∙ (U˅ːUːː)ଶ = Ͳ,ͳ͹ ∙ (ʹͶʹͳ͵,ͺ)ଶ = ͷʹ,ʹ͹,                                         ሺͷ.͵͵ሻ 

 

ɝɞɟ xୢʑʜ′′- ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 
ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; 

 𝑥ଶʑʜ = 𝑥ଶ ∙ (𝑈˅ː𝑈ːː)ଶ = Ͳ,ͳ͸ͷ ∙ (ʹͶʹͳ͵,ͺ)ଶ = ͷͲ,͹Ͷ,                                            ሺͷ.͵Ͷሻ 

 

ɝɞɟ 𝑥ଶʑʜ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɚɹ 
ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ. 

 Iଶʠ.ʖ.∗ = ͳͳ,͵ ∙ ሺxୢʑʜ′′ + xଶʑʜ + ʹ ∙ xʡሻ = ͳͳ,͵ ∙ ሺͷʹ,ʹ͹ + ͷͲ,͹Ͷ + ʹ ∙ Ͳ,Ͳ͵Ͷሻ = = Ͳ,ͲͲ͹ͷ ˑ. ˈ. ,                                                                                                                   ሺͷ.͵ͷሻ 

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 Iଶʠ.ʖ.∗ሺଶሻ = ʹIଶʠ.ʖ.∗ ∙ kʡଵ. = ʹ ∙ Ͳ,ͲͲ͹ͷ ∙ (ʹͶʹͳ͵,ͺ) = Ͳ,ʹ͸ ˑ. ˈ. ,                       ሺͷ.͵͸ሻ 

ɝɞɟ xʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

 Iଶʠ.ʖ.∗ = EƩ′′Kʦ ∙ ሺxଵƩ + xଶƩሻ = ͳKʦ ∙ ሺxୢ′′ + x ˕ + x ˎሻ + Kʦ ∙ ሺx ଶ + x ˕ + x ˎሻ = = Ͳ,ͲͲͺ ˑ. ˈ. ,                                                                                                                      ሺͷ.͵͹ሻ 

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 Iଶʠ.ʖ.∗ = ʹIଶʠ.ʖ.∗ ∙ kʡଵ. = ʹ ∙ Ͳ,ͲͲͺ ∙ (ʹͶʹͳ͵,ͺ) = Ͳ,ʹͺ ˑ. ˈ. ,                                 ሺͷ.͵ͺሻ 

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺ𝐈૚ሻ 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 Iʠʗʒʜ = Kʜ ∙ IʜKʑ = ͳ,Ͳͷ ∙ IʜͲ,ͻͺ = ͳ,Ͳ͹ ∙ Iʜ,                                                            ሺͷ.͵ͻሻ 

 

ɝɞɟ Kʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; Kʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ t = Ͳ,ͻ ˔. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 Iଵʞʢʠʙ = ͳ,Ͳͺ ∙ IʜͲ,ͻͺ = ͳ,ͳ ∙ Iʜ,                                                                               ሺͷ.ͶͲሻ 

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4: 

 

Ɍɚɛɥɢɰɚ 5.4 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ I Iʜ⁄  

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 3600 900 360 300 240 120 60 1 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺIଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺIଵሻ 

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

1) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
 Iଵʝʡʠ = ͳ,ʹ ∙ IʜʝʛͲ,ͻͺ = ͳ,ʹʹͶ ∙ Iʜʝʛ,                                                                     ሺͷ.Ͷͳሻ 

 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ 𝑈ʒ < 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 Uʠʟ = Ͳ,͸ͺ ∙ UʜʝʛKʑ ∙ nʡ = Ͳ,͸ͺ ∙ ͳ͵ͺͲͲͳ,Ͳ͵ ∙ ͳ͵ͺ,Ͳ = ͸͸,Ͳʹ ʑ,                                              ሺͷ.Ͷʹሻ 

 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝐙૚ <ሻ, ሺ𝐙૛ <ሻ 

 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. Zଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

- ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ: 
 Zଵ ൑ Ͳ,ͺ ∙ Zʡ + Ͳ,ͺKʡ ∙ Zଵʚ′ = Ͳ,ͺ ∙ ͵ͳ,͹ͺ + Ͳ,Ͷͅ ∙ Ͷ͹,Ͷ = ͵Ͷ,ͻ ʝˏ,               ሺͷ.Ͷ͵ሻ 

 

ɝɞɟ Kʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; Zʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 220 
ɤȼ; 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 Zଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ͳ͹͸,ͷʹͲͲ + Ͳ,Ͷͅ ∙ ͳ͹͸,ͷʹͶʹଶ ∙ Ͷ͹,Ͷ = Ͳ,ͳͲ͵, 
 Zଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 Zଵ = Zଵ ˑ.ˈ. ∙ Z˄ = Ͳ,ͳͲ͵ ∙ ͳ,Ͳͺ = Ͳ,ͳͳͳ ʝˏ,                                                   ሺͷ.ͶͶሻ 

 Z˄ = Uଶ˄Sʜʒ = ͳ͵,ͺଶͳ͹͸,ͷ = ͳ,Ͳͺ,                                                                                   ሺͷ.Ͷͷሻ 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 Zଵେଷ = Zଵ ∙ nʡnʜ = Ͳ,ͳͳͳ ∙ ͺͲͲͲͷͳ͵,ͺͲ,ͳ = ͳ,ʹͻ ʝˏ,                                                    ሺͷ.Ͷ͸ሻ 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Zଵ = ͳ,͵ ʝˏ. 
Ɏɭɧɤɰɢɹ ∆Z ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ 
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∆Z, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆Z = ͵Ͳ ʝˏ̝. 

2) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 Zʜʏʒʟ = Uʜʝʛ√͵ ∙ Iːˑˏ = ͳ͵,ͺ ∙ ͳͲଷ√͵ ∙ ͹͵ͻʹ = ͳ,Ͳͺ ʝˏ,                                                     ሺͷ.Ͷ͹ሻ 

 

ɝɞɟ Iʜˑˏ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ Iʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷ ∙ Uʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

 Iʣ = ʹ ∙ Iʑ.ʜʝʛIʑ.ʤ.ʤ. − Ͳ,ͻͷxୢ = ʹ ∙ ͳͷ͸ͷ͸ʹ͸ − Ͳ,ͻͷͳ = Ͷ,Ͳͷ,                                        ሺͷ.Ͷͺሻ 

 

ɝɞɟ Iʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; xୢ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙ Iʜʝʛ. 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 Zʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ UʜIʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ. ,                                                   ሺͷ.Ͷͻሻ 

 cosφ ʜʏʒʟ.ʣ = cosφʜͲ,ͻͷ ∙ Iʣ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵͸,                                                  ሺͷ.ͷͲሻ 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ φʜʏʒʟ.ʣ = ͸ͻ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: Zʠʖ୍୍ = Zʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ. ,                                                                 ሺͷ.ͷͳሻ 

 Zʠʖ୍୍ = Z୍୍ ˑ.ˈ. ∙ Zʐ = Ͳ,͵ͷ ∙ ͳ͵,ͺଶͳ͹͸,ͷ = Ͳ,͵ͺ ʝˏ,                                                 ሺͷ.ͷʹሻ 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 Zʠʖ୍୍ = Zʠ.ʖ.୍୍ ∙ nʡnʜ = Ͳ,͵ͺ ∙ ͺͲͲͲ/ͷͳ͵ͺͲͲ/ͳͲͲ = Ͷ,Ͷͳ ʝˏ,                                             ሺͷ.ͷ͵ሻ 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Zଶ = Ͷ,Ͷͳ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ Zେʛଵ =Ͳ,ͳ͸ ʝˏ, Zେʛଶ = Ͳ,ͷ͵ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.4. 

 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 

5.2.7 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 

 I୔ ʠʗʒʜ. = ʙʜ ∙ Iʜʝʛ.ʟKʑ = ͳ,Ͳͷ ∙ Iʜʝʛ.ʟͲ,ͻͺ = ͳ,Ͳ͹ ∙ Iʜʝʛ.ʟ,                                   ሺͷ.ͷͶሻ 
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2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

 I୔ ʞʢʠʙ. = ͳ,ʹ ∙ Iʜʝʛ.ʟͲ,ͻͺ = ͳ,ͳ ∙ Iʜʝʛ.ʟ,                                                                  ሺͷ.ͷͷሻ 

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. Ɂɧɚɧɢɹ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ  ɜ ɬɚɛɥɢɰɟ 5.5. 

 

Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ I Iʜ⁄  1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 

 

 
 

Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  
ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
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I୔ ʞʢʠʙ. = ʹ,ͳͷ ∙ Iʜʝʛ.ʟͲ,ͻͺ = ʹ,ͳͻ ∙ Iʜʝʛ.ʟ,                                                             ሺͷ.ͷ͸ሻ 

 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.3 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ «ɗɄɊȺ». 

ɗɄɊȺ 300 ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɡɚɳɢɬɵ 
ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɉɪɢɥɨɠɟɧɢɢ ȼ, ɬɚɛɥɢɰɚ ȼ.1, ȼ.2. ȼɫɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɱɟɪɬɟɠɟ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ, ɜɵɛɨɪ ɬɢɩɚ ɢ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ  
 

6.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 
ɏɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ: ɝɨɞɢɱɧɵɣ; 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ Nɭɫɬ. = 600 Ɇȼɬ; 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ: 4;  
Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D = 4,25 ɦ. 

 

Ɂɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ: 

- ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ – Qmax = 5345 ɦ3/ɫ; 

- ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ – Qmax = 6105 ɦ3/ɫ; 

- Qɚɝ = 160 ɦ3/ɫ; 

- Qɪ-ɜ. = 382,43 ɦ3/ɫ; 

- ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ: 11 ɤɦ/ɱ; 
 

Ɉɬɦɟɬɤɢ: 

- ɇɨɪɦɚɥɶɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɇɉɍ = 535 ɦ, 
- Ɏɨɪɫɢɪɨɜɚɧɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ Ɏɉɍ = 537 ɦ; 
- ɍɆɈ = 485,70 ɦ, ȾɇɈ = 395 ɦ; 
ɉɨɥɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ V ˅ˇ˘˓ = ͳʹ,͹ͷ ˍˏଷ 

Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ (ɉɪɢɥɨɠɟɧɢɟ Ƚ, ɪɢɫɭɧɨɤ Ƚ.1) 

Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ (ɉɪɢɥɨɠɟɧɢɟ Ƚ, ɪɢɫɭɧɨɤ Ƚ.2) 

 

Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ: ɫɤɚɥɚ (ɞɨɥɨɦɢɬ): 
- ȼɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ tgφ = Ͳ,͹ 

- ɋɰɟɩɥɟɧɢɟ c = ͳͶͲ ɤɇ/ɦଶ 

ɒɢɪɢɧɚ ɫɬɜɨɪɚ ɧɚ ɭɪɨɜɧɟ ɇɉɍ = 705 ɦ., 
ɒɢɪɢɧɚ ɫɬɜɨɪɚ ɧɚ ɭɪɨɜɧɟ ȾɇȺ = 240 ɦ. 

 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
– ɩɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; 
– ɪɟɡɟɪɜɧɵɣ ɜɨɞɨɫɛɪɨɫ; 
– ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɢ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 

6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɋɨɝɥɚɫɧɨ ɋɇɢɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» [30] ɧɚɡɧɚɱɚɟɦ 
ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ I ɩɨ ɜɵɫɨɬɟ ɢ ɬɢɩɭ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ. ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɣ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɛɨɥɟɟ 100 ɦ (Hmax = 140 ɦ), ɝɪɭɧɬ ɫɤɚɥɶɧɵɣ. Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ [1]: ɀ୬ = ͳ,ʹͷ 
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6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ∇ ȽȻɉ: 
 ∇ʒʞʐ =  ∇ʜʞʢ + hୱ,                                                                                              ሺ͸.ͳሻ 

 

ɝɞɟ hୱ - ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 

 hୱ = hଵ% + ∆hୱୣ୲ + ܽ,                                                                                             ሺ͸.ʹሻ  

 

ɝɞɟ ∆hୱୣ୲ - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ܽ - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɦɟɧɟɟ 0,8 ɦ. 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆hset = kw ∙ Vʹ ∙ Lg ∙ d ∙ cosȽ,                                                                                         ሺ͸.͵ሻ 

 

ɝɞɟ  kw - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɬɚɛɥɢɰɚ 2]; 

Ʉɨɷɮɮɢɰɢɟɧɬ kw ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 6.1. L - ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  Ƚ - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ (Ƚ =Ͳ);  d - ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 
 

Ɍɚɛɥɢɰɚ 6.1 – ɤɨɷɮɮɢɰɢɟɧɬ kw V୵ ɦ/ɫ 10 20 30 40 50 K୵ ∙ ͳͲ଺ 1,2 2,1 3 3,9 4,8 

 

Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ V୵ = ͳͳ ɦ/ɫ ɩɪɢɧɢɦɚɟɦ K୵ = ͳ,ʹͻ ∙ ͳͲ−଺  

Ⱦɥɢɧɚ ɪɚɡɝɨɧɚ: L = ͳ,ͳ ˍˏ , 
ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 d = ∇ʜʞʢ − ∇ʓʜʏ ʹ = ͷ͵ͷ − ʹͻͷʹ = ͹Ͳˏ,                                                       ሺ͸.Ͷሻ 

 

Ɍɨɝɞɚ, ɜɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɜɧɚ: 
 ∆hset = kw ∙ Vʹ ∙ Lg ∙ d ∙ cosȽ = ͳ,ʹͻ ∙ ͳͲ−͸ ∙ ͳͳʹ ∙ ͳͳͲͲͻ,ͺͳ ∙ ͹Ͳ = Ͳ,ͲͲͲʹͷˏ,               ሺ͸.ͷሻ 

 

Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ 
ɷɬɨɝɨ: 
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1) ȼɵɱɢɫɥɹɸɬ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ୥∙LV౭మ  ɢ 
୥∙୲V౭, ɝɞɟ t − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 

ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (t = 6ɱ = 21600ɫ). 

 g ∙ LV୵ଶ = ͻ,ͺͳ ∙ ͳͳͲͲͳͳଶ = ͺͻ,ͳͺ,                                                                                 ሺ͸.͸ሻ 

 g ∙ tV୵ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲͳͳ = ͳͻʹ͸͵,ʹ͹,                                                                        ሺ͸.͹ሻ 

 

2) ɂɡ ɝɪɚɮɢɤɚ [31, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫɭɧɨɤ 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ 
ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷƛୢ, ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ 
ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ ୥∙LV౭మ  ɢ ୥∙୲V౭ ɨɩɪɟɞɟɥɹɸɬ ɩɚɪɚɦɟɬɪɵ ୥∙୦̅V౭మ  

ɢ 
୥∙୘V౭. ɇɟɨɛɯɨɞɢɦɵɟ ɜɟɥɢɱɢɧɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2.  

 

Ɍɚɛɥɢɰɚ 6.2 – Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ  g ∙ LV୵ଶ  
g ∙ tV୵  g ∙ TV୵  

g ∙ h̅V୵ଶ  
g ∙ TV୵  

g ∙ h̅V୵ଶ  

1,5 0,018 4,4 0,095 

 

Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɹɸɬ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ T (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅ (ɦ). 
 g ∙ TV୵ = ͳ,ͷ => T = ͳ,ͷ ∙ ͳͳͻ,ͺͳ = ͳ,͸ͺ ˔,                                                                ሺ͸.ͺሻ 

 g ∙ h̅V୵ଶ = Ͳ,Ͳͳͺ => h̅ = Ͳ,Ͳͳͺ ∙ ͳͳଶͻ,ͺͳ = Ͳ,ʹʹ ˏ,                                                   ሺ͸.ͻሻ 

 

3) ȼɵɱɢɫɥɹɸɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 ƛୢ̅̅ ̅ = g ∙ Tଶʹ ∙ Ɏ ,                                                                                                             ሺ͸.ͳͲሻ 

 ƛୢ̅̅ ̅ = g ∙ Tଶʹ ∙ Ɏ = ͻ,ͺͳ ∙ ͳ,͸ͺଶʹ ∙ ͵,ͳͶ = Ͷ,Ͷͳ ˏ, 
 

4) ɉɪɨɜɟɪɹɸɬ ɭɫɥɨɜɢɟ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ d > Ͳ,ͷƛୢ. ͹Ͳˏ > ʹ,ʹͳˏ 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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5) Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h ∙ K୧,                                                                                                            ሺ͸.ͳʹሻ 

 

ɝɞɟ K୧ - ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [31, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫɭɧɨɤ 2] 

ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 
୥∙LV౭మ  (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  

 

Ɍɨɝɞɚ hଵ% = h̅ ∙ k୧ = Ͳ,ʹʹ ∙ ʹ,Ͷ = Ͳ,ͷ͵ ˏ, 
 hୱ = Ͳ,ͷ͵ + Ͳ,ͲͲͲʹͷ + Ͳ,ͺ = ͳ,͵͵ ˏ, 
 ∇ʒʐʞ = ͷ͵ͷ + ͳ,͵͵ =  ͷ͵͸,͵͵ ˏ  
 

6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ 
ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 

 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: ɨɬɦɟɬɤɢ 
ɇɉɍ ɢ Ɏɉɍ, ɤɪɢɜɵɟ ɫɜɹɡɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɨɜ, ɪɚɫɱɟɬɧɵɟ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ. 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɦɢ 
ɪɚɫɱɟɬɚɦɢ ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ (ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɜ ɤɚɠɞɨɦ ɝɨɞɭ ɢɡ ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɧɚɛɥɸɞɟɧɢɣ). 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ: ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ 

ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɭ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɢ 
ɫɨɩɪɹɠɟɧɢɟ ɟɟ ɫ ɜɨɞɨɛɨɟɦ, ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɮɨɪɦɭ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ. 

 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

Ɉɩɪɟɞɟɥɹɸɬ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ Q˓, 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ - QʒЭʠ. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, 
ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ: 

(n -1) ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ 6n ; 

 Q˓ = Qˑ˔ː.୫ୟ୶ − ሺn − ͳሻ ∙ Qʒʏ,                                                                           ሺ͸.ͳ͵ሻ  

 

ɝɞɟ Qˑ˔ː.୫ୟ୶ - ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ. Qʒʏ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ. 

n – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
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𝑄˓ = ͷ͵Ͷͷ − ሺͶ − ͳሻ ∙ ͳ͸Ͳ = Ͷͺ͸ͷ ˏଷ/˔,  
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 B = Q˓q˅ ,                                                                                                                     ሺ͸.ͳͶሻ 

 

ɝɞɟ q˅ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, 
 q˅ = ͳ,ʹͷ ∙ q୮,                                                                                                        ሺ͸.ͳͷሻ 

 

ɝɞɟ q୮ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, 
 q୮ = Vː˓ ∙ hː˄ = ͷ ∙ ͹,͸͵ = ͵ͺ,ͳͷ ˏଷ/˔,                                                         ሺ͸.ͳ͸ሻ  
 

Ɍɨɝɞɚ  q˅ = ͳ,ʹͷ ∙ q୮ = ͳ,ʹͷ ∙ ͵ͺ,ͳͷ = Ͷ͹,͸ͻ ˏଷ/˔,  

 

ɝɞɟ Vː˓ - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ (ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 5,0 ɦ/ɫ); hː˄ - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ɩɪɢ Qˑ˔ː.୫ୟ୶ 0,1% - 7,63 ɦ. 

  B = Q˓q˅ = Ͷͺ͸ͷͶ͹,͸ͻ = ͳͲʹ,Ͳͳ ˏ. 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɸɬ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. Ɍɚɤ ɠɟ ɞɨɥɠɧɨ      
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɭɫɥɨɜɢɸ: 

 

 B = b ∙ n,                                                                                                                 ሺ͸.ͳ͹ሻ  

 

ɝɞɟ n - ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ (ɧɟ ɦɟɧɟɟ 2÷3),  b  - ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ (8, 9, 10, 12, 14, 16, 18, 20, 24, 30) ɦ. 
Ɍɨɝɞɚ ɩɪɢɧɢɦɚɟɬɫɹ n = ͸ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ 18 ɦɟɬɪɨɜ. 
Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B = ͳͲͺ ˏ. 

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
 Ɂʐ = ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ͳͺ = ʹ,ʹ ÷ ʹ,ͻ ˏ. 
 

ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɛɵɤ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɡɪɟɡɧɵɦ ɩɪɢɧɢɦɚɟɦ Ɂʐ = ͵,͸ ˏ 
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6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡ ɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 

ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɧɵɣ 
ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ - HͲͳ, ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - HͲʹ.  

 H଴ଵ = ሺ Q˓m ∙ B ∙ √ʹ ∙ gሻଶଷ,                                                                                        ሺ͸.ͳͺሻ 

 

ɝɞɟ m - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ [33, 

ɪɚɡɞɟɥ 6-4]. ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ m = 0,49. 

Ɍɨɝɞɚ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ:  

 H଴ଵ = ሺ Ͷͺ͸ͷͲ,Ͷͻ ∙ ͳͲͺ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ = ͹,ͷͷ ˏ, 
 H଴ଶ = ሺ Q˓m ∙ σ˔ˉ ∙ σ˒ ∙ B ∙ √ʹ ∙ gሻଶ/ଷ                                                                    ሺ͸.ͳͻሻ 

 

ɝɞɟ σ˔ˉ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, σ˒ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1). 
 σ˔ˉ = ͳ − Ͳ,ʹ ∙ Ɛ ∙ H଴ଵb ,                                                                                        ሺ͸.ʹͲሻ 

 

ɝɞɟ b - ɲɢɪɢɧɚ ɨɞɧɨɝɨ ɩɪɨɥёɬɚ, Ɛ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɟɪɟɝɨɜ 
ɜɨɞɨɫɥɢɜɚ. Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. 

 

Ɋɢɫɭɧɨɤ 6.1 - Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 
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σ˔ˉ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͹,ͷͷͳͺ = Ͳ,ͻͶ.  
 

Ɉɬɫɸɞɚ: 
 H଴ଶ = ሺ Ͷͺ͸ͷͲ,Ͷͻ ∙ Ͳ,ͻͶ ∙ ͳ ∙ ͳͲͺ ∙ √ʹ ∙ ͻ,ͺͳሻଶ/ଷ = ͹,ͺ͹ ˏ,  
 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 

 H = H଴ଶ − Ƚ ∙ V଴ଶʹ ∙ g  ,                                                                                                 ሺ͸.ʹͳሻ 

 

ɝɞɟ V଴ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ, Ƚ = ͳ,ͳ - ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, 
 V଴ = Q˓ሺ∇ʜʞʢ − ∇ʓʜʏሻ ∙ ሺB + ሺn − ͳሻ ∙ Ɂ˄ሻ = = Ͷͺ͸ͷሺͷ͵ͷ − ͵ͻͷሻ ∙ ሺͳͲͺ + ሺ͸ − ͳሻ ∙ ͵,͸ሻ = Ͳ,ʹͺ ˏ/˔,                                                ሺ͸.ʹʹሻ 

 

ɝɞɟ Ɂ˄ - ɬɨɥɳɢɧɚ ɛɵɤɚ;  B - ɲɢɪɢɧɚ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɮɪɨɧɬɚ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 H = ͹,ͺ͹ − ͳ,ͳ ∙ Ͳ,ʹͺଶʹ ∙ ͻ,ͺͳ = ͹,ͺ͸ ˏ, 
 

ɝɞɟ H˔˕ - ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɦ, ɛɥɢɠɚɣɲɢɣ ɤ ɇ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɟɝɥɚɦɟɧɬɨɦ (4; 4,5; 5,0; 5,5; 6,0; 7,0; 8,0; 9,0; 10,0; 12,0; 14,0; 16,0; 18,0; 20,0 ɦ).  
Ɍɨɝɞɚ H˔˕ = ͺ ˏ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʑ = ∇ʜʞʢ − H˔˕ = ͷ͵ͷ − ͺ = ͷʹ͹ ˏ,                                                       ሺ͸.ʹ͵ሻ 

 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ H˔˕ = ͷʹ͹ + ͳ,͸ ∙ ͺ = ͷ͵ͻ,ͺ ˏ,                                     ሺ͸.ʹͶሻ 

 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ 
(∇ʒʐʞ = ͷ͵͸, ͵͵  ˏ ɢ ∇ʒʐ = ͷ͵ͻ,ͺ ˏ), ɬɨ ɟɫɬɶ ∇ʒʐʞ = ͷ͵ͻ,ͺ ˏ. 
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6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 

 H଴ଵɩɨɜ = ሺ Q˓.˒ˑ˅m ∙ B ∙ √ʹ ∙ gሻଶଷ,                                                                                   ሺ͸.ʹͷሻ 

 Qɪ.ɩɨɜ = Qɩɨɜ୫ୟ୶  − QȽɗɋ − Qɪ.ɜ,                                                                       ሺ͸.ʹ͸ሻ 

 

ɝɞɟ Qɩɨɜ୫ୟ୶  - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% , QʒЭʠ - ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɬɭɪɛɢɧɵ, ɬɪɟɛɭɸɳɢɣɫɹ ɞɥɹ 
ɜɵɪɚɛɨɬɤɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ, Q˓.˅. - ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɪɟɡɟɪɜɧɵɣ ɜɨɞɨɫɛɪɨɫ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ (ɫɦ. ɩɭɧɤɬ 6.3.7). 

 Q˓.˒ˑ˅ = ͸ͳͲͷ − ͸ͶͲ − ͵ͺʹ,Ͷ͵ = ͷͲͺʹ,ͷ͹ ˏଷ/˔, 
 

ɇɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 H଴ଵ˒ˑ˅ = ሺ Q˓.˒ˑ˅m ∙ B ∙ √ʹ ∙ gሻଶଷ = ( ͷͲͺʹ,ͷ͹  Ͳ,Ͷͻ ∙ ͳͲͺ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͹,͹ͺ ˏ, 
 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

 H଴ଶ˒ˑ˅ = ቆ Q˓.˒ˑ˅m ∙ σ˔ˉ ∙ σ˒ ∙ B ∙ √ʹ ∙ gቇଶଷ ,                                                               ሺ͸.ʹ͹ሻ 

 σ˔ˉ = ͳ − Ͳ,ʹ ∙ Ɛ ∙ H଴ଵ˒ˑ˅b = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ͹,͹ͺͳͺ = Ͳ,ͻͶ,                             ሺ͸.ʹͺሻ 

 

Ɍɨɝɞɚ: 

 H଴ଶ˒ˑ˅ = ሺ Q˓.˒ˑ˅m ∙ σ˔ˉ ∙ σ˒ ∙ B ∙ √ʹ ∙ gሻଶ/ଷ = ͺ,ͳ ˏ,                                              ሺ͸.ʹͻሻ 

 H˒ˑ˅ = H଴ଶ ˒ˑ˅ − Ƚ ∙ V଴˒ˑ˅ଶʹ ∙ g ,                                                                                  ሺ͸.͵Ͳሻ 
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ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 V଴˒ˑ˅ = Q˓.˒ˑ˅ሺ∇ʣʞʢ − ∇ʓʜʏሻ ∙ ሺB + ሺn − ͳሻ ∙ Ɂ˄ሻ = = ͷͲͺʹ,ͷ͹ ሺͷ͵͹ − ͵ͻͷሻ ∙ ሺͳͲͺ + ͷ ∙ ͵,͸ሻ = Ͳ,ʹͺ ˏ/˔,                                                            ሺ͸.͵ͳሻ 

 H˒ˑ˅ = H଴ଶ ˒ˑ˅ − Ƚ ∙ V଴˒ˑ˅ଶʹ ∙ g = ͺ,ͳ − ͳ,ͳ ∙ Ͳ,ʹͺଶʹ ∙ ͻ,ͺͳ = ͺ,Ͳͻ ˏ, 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + H˒ˑ˅ = ͷʹ͹ + ͺ,Ͳͻ = ͷ͵ͷ,Ͳͻ ˏ,                                       ሺ͸.͵ʹሻ 

 

Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɩɨɷɬɨɦɭ ɢɫɯɨɞɧɚɹ 
ɨɬɦɟɬɤɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ; ∇ʣʞʢ = ͷ͵͹ ˏ.   

 

6.3.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ [33, ɬɚɛɥɢɰɚ 
6-12]. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɭɦɧɨɠɚɟɦ ɧɚ ɇɫɬ ɢ ɫɬɪɨɢɦ ɤɪɢɜɭɸ. ȼ ɬɚɛɥɢɰɭ 6.3 

ɫɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ. 
ɉɪɢɥɨɠɟɧɢɟ Ƚ, ɪɢɫɭɧɨɤ Ƚ.2. 

 

Ɍɚɛɥɢɰɚ 6.3 - Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ H˔˕ = ͺ ˏ. 

x y x y x y x y 

0 1,008 8 2,048 16 9,88 24 22,592 

0,8 0,288 8,8 2,568 16,8 10,952 24,8 24,104 

1,6 0,056 9,6 3,152 17,6 12,064 25,6 25,656 

2,4 0 10,4 3,8 18,4 13,224 26,4 27,24 

3,2 0,048 11,2 4,512 19,2 14,504 27,2 28,872 

4 0,216 12 5,288 20 15,68 28 30,544 

4,8 0,48 12,8 6,112 20,8 16,976 28,8 32,248 

5,6 0,8 13,6 6,984 21,6 18,312 29,6 33,992 

6,4 1,168 14,4 7,896 22,4 19,696 30,4 35,768 

7,2 1,584 15,2 8,864 23,2 21,12 31,2 37,584 

 

6.3.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 
ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ (ɪɢɫɭɧɨɤ 6.2). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 
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ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 
ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

 

 

Ɋɢɫɭɧɨɤ 6.2 - Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 hˍ˓ = √ Ƚ ∙ Qଶ˓g ∙ ሺB + ∑Ɂ˄ሻଶయ = √ ͳ,ͳ ∙ Ͷͺ͸ͷଶͻ,ͺͳ ∙ ሺͳͲͺ + ͷ ∙ ͵,͸ሻଶయ = ͷ,ͷͳ ˏ,                  ሺ͸.͵͵ሻ 

 

ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 T଴ = ∇ʜʞʢ − ∇ʓʜʏ = ͷ͵ͷ − ͵ͻͷ = ͳͶͲ ˏ,                                                ሺ͸.͵Ͷሻ 

 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 Ɍ୘బ = T଴hˍ˓ = ͳͶͲͷ,ͷͳ = ʹͷ,Ͷ ˏ,                                                                                 ሺ͸.͵ͷሻ 

 

Ɉɩɪɟɞɟɥɹɸɬ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ 
ɫɥɢɜɧɨɣ ɝɪɚɧɢ [33, ɬɚɛɥɢɰɚ 9-10]. ȼ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɦɨɠɧɨ ɩɪɢɧɹɬɶ, ɱɬɨ 
ɩɥɨɬɢɧɵ ɜɵɫɨɬɨɣ ɫɜɵɲɟ 40 ɦ - ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɞɥɢɧɭ ɫɥɢɜɧɨɣ ɝɪɚɧɢ. ɉɨ ɝɪɚɮɢɤɭ 
Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ [33, ɪɢɫɭɧɨɤ 9.55] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ 

ɢ T0ξ ɨɩɪɟɞɟɥɹɸɬ Ɍ˔ ɢ Ɍ˔"
.  

 φ = Ͳ,ͻ 

ɉɨ ɝɪɚɮɢɤɭ ɨɩɪɟɞɟɥɹɸɬɫɹ Ɍ˔ = Ͳ,ͳ͸ ɢ Ɍ˔" = ͵,ͷ,  

ɋɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 hୡ̀ = ξୡ ∙ hɤɪ = Ͳ,ͳ͸ ∙ ͷ,ͷͳ = Ͳ,ͺͺ ɦ,                                                                ሺ͸.͵͸ሻ 

 hୡ̀̀ = ξୡ`` ∙ hɤɪ = ͵,ͷ ∙ ͷ,ͷͳ = ͳͻ,ʹͻ ɦ,                                                              ሺ͸.͵͹ሻ 

 hୡ" > hʜʐ , ͳͻ,ʹͻˏ > ͹,͸͵ˏ ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
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 Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɟɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ. 

 

6.3.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ  
 

 Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ 
ɝɚɲɟɧɢɢ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɱɚɫɬɨ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 
ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɡɚɜɢɫɢɬ ɨɬ ɩɪɟɜɵɲɟɧɢɹ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɧɚɞ  ɨɬɦɟɬɤɨɣ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɜɵɫɨɬɵ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ ɪɟɤɢ ɢ ɭɝɥɚ ɧɚɤɥɨɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɚɦɩɥɢɧɚ ɤ ɝɨɪɢɡɨɧɬɭ. Ɉɬɦɟɬɤɭ ɭɫɬɭɩɚ ɧɚɡɧɚɱɚɸɬ ɜɵɲɟ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɍɇȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɪɚɫɯɨɞɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɧɨ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 1÷2 ɦ. 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɦɨɠɧɨ 
ɜɵɱɢɫɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ:   

 L = k˃ ∙ Zː ∙ φଶ ∙ sinʹȽ (√ͳ + ቀZబZː − ͳቁ ∙ ଵφమ∙ୱ୧୬మα + ͳ) = Ͳ,ͺ ∙ ͳʹ͹,͸͹ ∙ Ͳ,ͻଶ ∙  ∙ sinʹሺ͵Ͳሻ ∙ ቆ√ͳ + ቀଵଷଶ,ଷ଻ଵଶ଻,଺଻ − ͳቁ ∙ ଵ଴,ଽమ∙ୱ୧୬మሺଷ଴ሻ + ͳቇ = ͺͳ,͹ˏ,                               ሺ͸.͵ͺሻ  

 

 ɝɞɟ  k˃ - ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ;  
α= 30˚ − ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ;  φ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ. 

 Z଴ = ∇ʜʞʢ − ∇ʜʐ = ͷ͵ͷ − ͶͲʹ,͸͵ = ͳ͵ʹ,͵͹ˏ,                                       ሺ͸.͵ͻሻ 
 Zː = ∇ʜʞʢ − ∇ːˑ˔ˍ˃ = ͷ͵ͷ − ͶͲ͹,͵͵ = ͳʹ͹,͸͹ ˏ,                                ሺ͸.ͶͲሻ 
 

ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɨɱɤɚ: 
 a = hʜʐ୫ୟ୶ + ʹ = ͳͲ,͵͵ + ʹ = ͳʹ,͵͵ˏ,                                                         ሺ͸.Ͷͳሻ 

 

ɝɞɟ hʜʐ୫ୟ୶ = ͳͲ,͵͵ ˏ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ Q = Ͳ,Ͳͳ%. 
 

Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ːˑ˔ˍ˃ = ∇ʓʜʏ + a = ͵ͻͷ + ͳʹ,͵͵ = ͶͲ͹,͵͵ ˏ,                                      ሺ͸.Ͷʹሻ 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ kɚ  ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɡɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ: 
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F୰ = Vːଶg ∙ hː = Ͷͷଶ ͻ,ͺͳ ∙ Ͳ,ͺ͸ = ʹͶͲ,                                                                      ሺ͸.Ͷ͵ሻ   
 ˈɫɥɢ F୰ > 35, kɚ = 0,8 

 

ɝɞɟ Vː − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ; hɧ − ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ. Vː =  ϕ√ʹgZː = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͳʹ͹,͸͹ = Ͷͷ,                                           ሺ͸.ͶͶሻ  

 h ː = ୯Vː = ଷ଼,଺ଵସହ = Ͳ,ͺ͸ ˏ                                                                                    ሺ͸.Ͷͷሻ   

 

ɝɞɟ q - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ.  
 q = ସ଼଺ହଵ଴଼+ଵ଼ = ͵ͺ,͸ͳ, ˏଶ/˔,                                                                                   ሺ͸.Ͷ͸ሻ  

 

Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ ɩɪɨɱɧɨɣ 
ɫɤɚɥɵ ɫɨɫɬɚɜɥɹɟɬ: 

 

 L > Ͳ,Ͷ ∙ Z଴,                                                                                                            ሺ͸.Ͷ͹ሻ  

 

ɝɞɟ Z଴ - ɧɚɩɨɪ ɫɨɡɞɚɜɚɟɦɵɣ ɩɥɨɬɢɧɨɣ. ͺͳ,͹ˏ > ͷͳ,ͺ͹ˏ.  
Ƚɥɭɛɢɧɭ ɹɦɵ ɪɚɡɦɵɜɚ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 h˓˃ˊ = t − h ː˄ =  Ͷͳ,Ͷ͵ − ͹,͸͵ = ͵͵,ͺ ˏ,                                                    ሺ͸.Ͷͺሻ  

 

ɝɞɟ t = ∇ʜʐ - ∇ˇː˃ ɹɦɵ ɪɚɡɦɵɜɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 𝑡 = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ 𝑟రܨ√ ൯ ∙ 𝑟ܨ√ ∙ √ℎ ː˄𝑑ర ∙ ℎ ː = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ʹͶͲర ൯ ∙ √ʹͶͲ ∙ 

∙ √͹,͸͵ͳర ∙ Ͳ,ͺ͸ = Ͷͳ,Ͷ͵ˏ,                                                                                                 ሺ͸.Ͷͻሻ 

 

ɝɞɟ d - ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ, ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱёɬɚɯ 
ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 Lଵ = L + ttgȽଵ = ͺͳ,͹ + Ͷͳ,Ͷ͵Ͳ,͸Ͳ͵ = ͳͶͷ,ͻ ˏ,                                                    ሺ͸.ͷͲሻ 

 

ɝɞɟ α1 - ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ.  
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tgȽଵ = √tgଶȽ + ʹgሺͲ,ͷ ∙ h ː ∙ cosȽ + ܽ − h ː˄ሻVːଶ ∙ cosଶȽ = 

= √tgଶ͵Ͳ + ʹ ∙ ͻ,ͺͳሺͲ,ͷ ∙ Ͳ,ͺ͸ ∙ cos͵Ͳ + ͳʹ,͵͵ − ͹,͸͵ሻͶͷଶ ∙ cosଶ͵Ͳ = Ͳ,͸Ͳ͵                    ሺ͸.ͷͳሻ 

ɝɞɟ ܽ - ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ. 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 b୮ = ʹ,ͷ ∙ h ˍ˓ + ͵,͹ ∙ h ˓˃ˊ = ʹ,ͷ ∙ ͷ,ͷͳ + ͵,͹ ∙ ͵͵,ͺ = ͳ͵ͺ,ͺͶˏ,             ሺ͸.ͷʹሻ  

 

ɚ ɩɨ ɞɧɭ ɹɦɵ ɪɚɡɦɵɜɚ − ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ 2,5h ˍ˓, ɝɞɟ h ˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ 
ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ.  

 

6.3.7 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 

 

Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

 Q˓.˅. = V˒ˑˎ.˅ˇ˘ t˔˓˃˄. = ͹,ͻ͵ˍˏଶͺˏˈ˔. = ͹ͻ͵ͲͲͲͲͲͲͲˏଶʹͲ͹͵͸ͲͲͲ = ͵ͺʹ,Ͷ͵ˏଷ/˔,                ሺ͸.ͷ͵ሻ 

 ˆˇˈ V˒ˑˎ.˅ˇ˘  - ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 

 t˔˓˃˄. - ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ. 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 Q = Ɋ ∙ ω˅ˑ ∙ √ʹ ∙ g ∙ H˅ˑ,                                                                                     ሺ͸.ͷͶሻ 

 

ɝɞɟ H˅ˑ- ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; ω˅ˑ- ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 
Q- ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ, Ɋ- ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɨɟ ɞɜɭɦ. Ɍɨɝɞɚ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɧɨ 
ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ: 

 Qଵ ˑ˕˅ = Q˓.˅.ʹ ,                                                                                                         ሺ͸.ͷͷሻ 
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Qଵ ˑ˕˅ = ͵ͺʹ,Ͷ͵ʹ = ͳͻͳ,ʹʹ ˏଷ/˔. 
 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ H˅ˑ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ ɜɵɫɨɬɨɣ 
ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h = 2 ɦ, ɬɨɝɞɚ ɧɢɠɧɹɹ ɨɬɦɟɬɤɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 
400,5 ɦ. Ɉɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 

 

 ∇ ʥʑʝ = ͶͲͲ,ͷ + ୦ଶ = ͶͲͳ,ͷ ˏ,                                                                        ሺ͸.ͷ͸ሻ 

 

ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ:  
 H˅ˑ = ∇ʜʞʢ − ∇ ʥʑʝ = ͷ͵ͷ − ͶͲͳ,ͷ = ͳ͵͵,ͷ ˏ,                                      ሺ͸.ͷ͹ሻ 
 

ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ω˅ˑ ɩɪɢ ɢɡɜɟɫɬɧɨɦ Qଵ ɨɬɜ, ɛɭɞɟɬ ɪɚɜɧɚ:  
   ω˅ˑ = Qଵ ˑ˕˅Ɋ · √ʹ ∙ g ∙ H˅ˑ ,                                                                                        ሺ͸.ͷͺሻ 

   ω˅ˑ = ͳͻͳ,ʹʹͲ,ͺ · √ʹ ∙ ͻ,ͺͳ ∙ ͳ͵ʹ,ͷ = Ͷ,ͺ͹ ˏଶ. 
 

Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ - 2 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 b = ω˅ˑh ,                                                                                                                   ሺ͸.ͷͻሻ 

 b = Ͷ,͸ͺʹ = ʹ,Ͷ͵ ˏ. 
 

Ɉɤɪɭɝɥɢɦ ɲɢɪɢɧɭ ɨɬɜɟɪɫɬɢɹ ɞɨ 3 ɦ.  
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɚ:  

 ω˅ˑ = b · h = ͵ · ʹ = ͸ ˏଶ,                                                                                 ሺ͸.͸Ͳሻ 
 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ, ɩɨɥɭɱɚɟɦ 2 ɜɨɞɨɫɛɪɨɫɧɵɯ ɫɨɨɪɭɠɟɧɢɹ h = 2 ɦ, b = 3 ɦ. 
Ɇɟɠɞɭ ɞɜɭɦɹ ɨɬɜɟɪɫɬɢɹɦɢ ɩɪɢɦɟɦ ɪɚɫɫɬɨɹɧɢɟ 4ɦ ɢ ɩɨ ɤɪɚɹɦ 2ɦ. Ɍɨɝɞɚ 

ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɜɨɞɨɫɩɭɫɤɚ ɫɨɫɬɚɜɥɹɟɬ B = ͳͶ ˏ. 
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6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ  

 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, 
ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. 

ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ. ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ, ɨɩɪɟɞɟɥɹɸɬ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 B୬୍ = h√ ɏ˄ɏ୵ ሺͳ − nሻ + nሺʹ − nሻ − Ƚଵ  ,                                                              ሺ͸.͸ͳሻ 

 

ɝɞɟ Ƚଵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ 
ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, ɩɪɢɧɢɦɚɟɦɵɣ 0,5; ɏ˄ ɢ ɏ୵ – ɩɥɨɬɧɨɫɬɢ 
ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɏʐ = ʹͶͲͲ ˏయˍˆ , ɏ୵ = ͳͲͲͲ ˏయˍˆ;  

 h = ∇ʜʞʢ − ∇ʞʝʓ = ͷ͵ͷ − ͵ͻ͵ = ͳͶʹ ˏ,                                                  ሺ͸.͸ʹሻ  

 ∇ʞʝʓ = ∇ʓʜʝ − ʹ =  ͵ͻ͵ ˏ,                                                                           ሺ͸.͸͵ሻ  

 

2 - ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɫ ɧɢɡɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɭɞɚɥɹɟɦɨɝɨ ɩɪɢ 
ɩɨɞɝɨɬɨɜɤɟ ɨɫɧɨɜɚɧɢɹ. 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 B୬୍୍ = ɀ୬ ∙ htgφ ∙ ሺ ɏ˄ɏ୵ + n − Ƚଵሻ ,                                                                                 ሺ͸.͸Ͷሻ 

 

ɝɞɟ ɀ୬ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,25; tgφ = 0,7 (ɞɥɹ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ) 

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ 𝑛, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱёɬ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ 
ɬɚɛɥɢɰɟ 6.4 ɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ B୬୍ = fሺnሻ ɢ B୬୍୍ = fሺnሻ 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 6.3. 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
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Ɍɚɛɥɢɰɚ 6.4 - Ʉɨɨɪɞɢɧɚɬɵ ɡɚɜɢɫɢɦɨɫɬɟɣ B୬୍ = fሺnሻ ɢ B୬୍୍ = fሺnሻ 
n B୬୍ B୬୍୍  n B୬୍ B୬୍୍  

0,06 102,21 127,55 0,35 109,41 111,11 

0,07 102,46 126,90 0,4 111,38 108,70 

0,08 102,61 126,26 0,45 113,65 106,38 

0,09 102,77 125,63 0,5 116,26 104,17 

0,1 102,93 125,00 0,55 119,28 102,04 

0,15 103,85 121,95 0,6 122,79 100,00 

0,2 104,93 119,05 0,65 126,88 98,04 

0,25 106,21 116,28 0,7 131,70 96,15 

0,3 107,69 113,64 0,37 110,15 110,15 

 

 
Ɋɢɫɭɧɨɤ 6.3 - ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ B୬୍ = fሺnሻ ɢ B୬୍୍ = fሺnሻ 

 

 Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ n = 0,37 ɢ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ B୬ = ͳͳͳ ˏ. 
 

6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 

Ɍɚɤ ɤɚɤ ɩɥɨɬɢɧɚ ɫɬɨɢɬ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɬɨ ɜ ɧɟɣ ɭɫɬɪɚɢɜɚɸɬɫɹ ɲɨɜ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ. 

Ɋɚɡɦɟɪ ɛɟɬɨɧɧɨɣ ɫɟɤɰɢɢ l = (b + ߜʐ) = 18 + 3,6 = 21,6 ɦ.  
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɲɜɚ ɩɨ ɤɨɧɬɭɪɭ 1ɫɦ., ɜɧɭɬɪɢ ɬɟɥɚ 

ɩɥɨɬɢɧɵ 0,3 ɫɦ. 
 

6.4.3 Ȼɵɤɢ 

 

Ɋɚɡɦɟɪɵ ɛɵɤɨɜ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɟɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ, ɪɚɡɦɟɪɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɚ ɬɚɤɠɟ 
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ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫɬɨɜɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ. Ɉɝɨɥɨɜɨɤ ɛɵɤɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ. Ɉɛɨɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɛɵɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 
ɪɢɫɭɧɤɟ 6.4. 

 
Ɋɢɫɭɧɨɤ 6.4 – Ɋɚɡɦɟɪɵ ɛɵɤɚ 

 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ  Ɂʐ = 3,6 ɦ. ɉɚɡɵ ɞɥɹ ɩɥɨɫɤɨɝɨ ɚɜɚɪɢɣɧɨ- 

ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ ɚ = ɫ = 0,5 ɦ.  
ɉɚɡɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ m = 2 ɦ ɢɡ ɭɫɥɨɜɢɣ  

 m = (ͳ͹ ÷ ͳͳͲ) ∙ b = (ͳ͹ ÷ ͳͳͲ) ∙ ͳͺ = ሺͳ,ͺ ÷ ʹ,ͷ͹ሻˏ,                                  ሺ͸.͸ͷሻ 

 

m ≤ (1÷4) ɦ.  
ɉɪɢɧɢɦɚɟɦ n = 1ɦ, ɢɡ ɭɫɥɨɜɢɣ 

 n = mʹ,                                                                                                                      ሺ͸.͸͸ሻ 

 n ൑ (0,7÷ ʹ ሻɦ. 

ɉɪɢ ɷɬɨɦ ɬɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɧɟɨɛɯɨɞɢɦɨ 
ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ d଴ ≥ 0,8 ɦ.  

ɉɚɡɵ ɚɜɚɪɢɣɧɨ - ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
ɪɚɡɦɟɳɚɟɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɟ 
ɭɫɥɨɜɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ.  

ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɢɪɢɧɭ ɩɟɲɟɯɨɞɧɨɣ 
ɞɨɪɨɠɤɢ, ɚɜɬɨɞɨɪɨɝɭ ɢ ɦɟɫɬɨ ɞɥɹ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ. ɇɚ ɝɪɟɛɧɟ ɩɪɨɟɤɬɢɪɭɟɦ 
ɞɨɪɨɠɤɭ ɞɥɹ ɥɸɞɟɣ ɨɛɳɟɣ ɲɢɪɢɧɨɣ - 2 ɦ, ɩɪɨɟɡɠɭɸ ɱɚɫɬɶ ɲɢɪɢɧɨɣ - 6 ɦ ɢ ɦɟɫɬɨ 
ɩɨɞ ɤɪɚɧ - 12 ɦ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ 20 ɦ. ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ 
ɩɨ ɝɪɟɛɧɸ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶɫɹ ɩɪɢ ɪɚɫɱёɬɚɯ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶ, ɧɨ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ. 
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6.4.4. ɍɫɬɨɢ 

 

Ɇɟɠɞɭ ɜɨɞɨɫɥɢɜɧɨɣ ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ ɭɫɬɪɨɟɧ 
ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ. 

 

6.4.5 Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 

 

ȼ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɭɸ 
ɩɪɟɝɪɚɞɭ ɜ ɜɢɞɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 Ɂˊ = ∆Hˊ ∙ ɀ୬Jˍ˓ ,                                                                                                         ሺ͸.͸͹ሻ 

 

ɝɞɟ ∆Hˊ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɱёɬɚ. 

  ∆Hˊ = Hୢ − Hୟୱ = ͳ͵ͺ,ͻ͹ − ͷͷ,ͷͻ = ͹ͻ,͸ ˏ,                                              ሺ͸.͸ͺሻ 

  Jˍ˓ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɩɪɢɧɢɦɚɟɦ  Jˍ˓ = ͳͷ. ɀ୬ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ  ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ I ɤɥɚɫɫɚ ɀ୬ = ͳ,ʹͷ ; ˆˇˈ Hୢ, Hୟୱ  - ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ, ɫɦ. ɩɭɧɤɬ 6.1.4 

 Ɂˊ = ͹ͻ,͸ ∙ ͳ,ʹͷͳͷ = ͸,͸͵ ˏ,                                                                                   ሺ͸.͸ͻሻ 

 

Ɂɚɝɥɭɛɥɟɧɢɟ ɡɚɜɟɫɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ: 
 hˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ሺ∇ʜʞʢ − ∇ʜʐ୫୧୬ሻ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ሺͷ͵ͷ − ͵ͻ͸,Ͳ͵ ሻ =ሺ͸ͻ,Ͷͻ ÷ ͳͳͳ,ͳͺሻ,                                                                                                             ሺ͸.͹Ͳሻ  

 

ɝɞɟ ∇ʜʐ୫୧୬ = 396,03 ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ Q˅˘ˍ = ͳͷͲ ˏଷ/˔. 
ɉɪɢɧɢɦɚɟɦ  hˊ˃˅ = ͹Ͳ ˏ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɡɚɜɟɫɵ: 
 lଵ = ሺͲ,ͳ ÷ Ͳ,ʹͷሻ ∙ B୬,                                                                                         
 

ɝɞɟ B୬ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ. lଵ = ሺͲ,ͳ ÷ Ͳ,ʹͷሻ ∙ ͳͳͳ = ሺͳͳ,ͳ ÷ ʹ͹,͹ͷሻ  ʞ˓ˋːˋˏ˃ˈˏ lଵ = ͳʹ ˏ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɩɪɢɧɢɦɚɟɬɫɹ 3 ɦ. 
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6.4.6 Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɞɪɟɧɚɠɚ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 

 

Ⱦɥɹ ɨɬɜɨɞɚ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ, ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɩɨɞ ɩɨɞɨɲɜɨɣ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɟɦ ɞɪɟɧɚɠ.  

Ɂɚɝɥɭɛɥɟɧɢɟ ɞɪɟɧɚɠɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ:  
 hˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ hˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ͹Ͳ = ሺ͵ͷ ÷ Ͷͻሻˏ,                        ሺ͸.͹ͳሻ  

ɉɪɢɧɢɦɚɟɦ hˇ˓ = ͶͲ ˏ.  

Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɸɬ ɜ ɞɢɚɩɚɡɨɧɟ 20 - 25 ɫɦ. 
ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ 0,2 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ: lଶ = ͸ ˏ. 

 

6.4.7 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 
ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ). 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ܽˇ˓ˈː˃ˉ˃ ൒ Hୢ ∙ ɀ୬Jˍ˓ ൒ ͳͶͲ ∙ ͳ,ʹͷʹͷ ൒ ͹ˏ,                                                            ሺ͸.͹ʹሻ 

 

ɝɞɟ Jˍ˓ - ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ 25; ɀ୬ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ  ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; Hୢ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɩɪɢ ɨɬɦɟɬɤɟ Hୢ = ͷ͵ͷ − ͵ͻͷ = ͳͶͲˏ;  

ɉɪɢɧɢɦɚɟɦ ܽˇ˓ˈː˃ˉ˃ = ͳͲ,͵ ˏ. Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ d = Ͳ,ʹ ˏ.  

 

6.4.8 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 
ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɪɚɡɦɟɪɨɦ 2 ɧɚ 2,5 ɦ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɜɵɫɨɬɟ ɱɟɪɟɡ ɤɚɠɞɵɟ 20 
ɦ. Ɉɞɧɚ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɟ ɛɭɪɨɜɵɟ ɝɚɥɟɪɟɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ.  
Ɋɚɡɦɟɪɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɢ ɪɚɡɦɟɪɵ ɞɪɟɧɚɠɧɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɦ ɫ 

ɭɱɟɬɨɦ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ ͵ ː˃ ͵,ͷ ˏ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɜɨɡɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɢ ɪɚɛɨɬɚɯ. 
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6.5  Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 

6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 

Ɋɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ − ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ɇɉɍ ɜ ɜɟɪɯɧɟɦ 
ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɩɪɢ  Q˅˘ˍ ) 

 

6.5.1.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ G˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. S˒ˎ = ͺͶʹ͸,Ͳ͸ ˏଶ. 

ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  
 G˒ˎ = S˒ˎ ∙ b ∙ g ∙ ɏ˄b + Ɂ˄ = ͺͶʹ͸,Ͳ͸ ∙ ͳͺ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͳͺ + ͵,͸ = ͳ͸ͷ͵ͳͻ,͵ ˍʜ/ˏ,   ሺ͸.͹͵ሻ 

 

ɝɞɟ S˒ˎ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; b - ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; Ɂ˄ - ɬɨɥɳɢɧɚ ɛɵɤɚ; ɏ˄ - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
ȼɟɫ ɛɵɤɚ: 
 G˄ = S˄ ∙ Ɂ˄ ∙ ɏ˄ ∙ gb + Ɂ˄ = ͻ͸͸͸,͵ͺ ∙ ͵,͸ ∙ ʹͶͲͲ ∙ ͻ,ͺͳͳͺ + ͵,͸ = ͵͹ͻ͵Ͳ,ͺͺ ˍʜ/ˏ,   ሺ͸.͹Ͷሻ 

 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 

 Qˊ ≈ Ͳ,Ͳͷͷ ∙ 𝑓√𝑓 ∙ g ,                                                                                           ሺ͸.͹ͷሻ 

 

ɝɞɟ 𝑓 - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 𝑓 = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ b = ሺͷ͵͹ − ͷʹ͹ + Ͳ,ͷሻ ∙ ͳͺ = ͳͺͻ ˏଶ,       ሺ͸.͹͸ሻ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

 Qˊ = Ͳ,Ͳͷͷ ∙ ͳͺͻ√ͳͺͻ ∙ ͻ,ͺͳ = ͳͶͲͳ,ͻ ˍʜ. 
 

ȼɟɥɢɱɢɧɚ ɫɢɥɵ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ ɡɚɬɜɨɪ: 
 Ṕ = ɏ୵ ∙ gሺ∇ʜʞʢ − ∇ʒʑሻଶ ∙ Ͳ,ͷ ∙ b = ͳͲͲͲ ∙ ͻ,ͺͳሺͷ͵͹ − ͷʹ͹ሻଶ ∙ Ͳ,ͷ ∙ ͳͺ == ͺͺʹͻ ˍʜ,                                                                                                                         ሺ͸.͹͹ሻ  
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ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 qˊ˓˃˔˚ = Qˊb + Ɂ˄ = ͳͶͲͳ,ͻͳͺ + ͵,͸ = ͸Ͷ,ͻ ˍʜˏ,                                                            ሺ͸.͹ͺሻ 

 

6.5.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
- ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 

 W˅ = ɏ୵ ∙ g ∙ hଵଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͶʹଶʹ = ͻͺͻͲͶ,Ͷʹ ˍʜ/ˏ,                        ሺ͸.͹ͻሻ 

 hଵ = ∇ʜʞʢ − ∇ʞʝʓ = ͷ͵ͷ − ͵ͻ͵ = ͳͶʹ ˏ,                                                ሺ͸.ͻͲሻ 

 

- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ:   
 Wː = ɏ୵ ∙ g ∙ hଶଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,Ͳ͵ଶʹ = Ͷͷ,Ͳ͵ ˍʜ/ˏ ,                              ሺ͸.ͻͳሻ 

 hଶ = ∇ʢʜʐ୫୧୬  − ∇ʞʝʓ = ͵ͻ͸,Ͳ͵ − ͵ͻ͵ = ͵,Ͳ͵ ˏ,                                  ሺ͸.ͻʹሻ    
 

6.5.1.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ.  

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 W˅ˊ˅ = ɏ୵ ∙ g ∙ B˒ ∙ ሺ∇ʜʐ୫୧୬ − ∇˒ˑˇˑ˛˅ыሻ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͳͳ ∙ ሺ͵ͻ͸,Ͳ͵ −−͵ͻ͵ሻ = ͵ʹͻͻ,͵ͻ ˍʜ/ˏ,                                                                                                ሺ͸.ͻ͵ሻ  

 

6.5.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 6.5. 
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Ɋɢɫɭɧɨɤ 6.5 – ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 Hୢ = ∇ʜʞʢ − ∇ʜʐ୫୧୬;                                                                                        ሺ͸.ͻͶሻ 

 Hୢ = ͷ͵ͷ − ͵ͻ͸,Ͳ͵ = ͳ͵ͺ,ͻ͹ ˏ, 
 Hୟୱ = Ͳ,Ͷ ∙ Hୢ = Ͳ,Ͷ ∙ ͳ͵͸,ͻ͹ = ͷͷ,ͷͻ ˏ,                                                       ሺ͸.ͻͷሻ 

 Hୢ୰ = Ͳ,ʹ ∙ Hୢ = Ͳ,ʹ ∙ ͳ͵͸,ͻ͹ = ʹ͹,͹ͻ ˏ,                                                      ሺ͸.ͻ͸ሻ  
 

ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 
ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɶɧɵɯ ɟё ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ AutoCAD. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ: 

 W˗ = ɏ୵ ∙ g ∙ S˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹͷͲͶ = ʹͶͷ͸Ͷ,ʹͶ ˍʜ/ˏ,                       ሺ͸.ͻ͹ሻ  

 

6.5.1.5 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 

 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
 pː = ɀː ∙ hː ∙ tgଶ ቀͶͷ − φଶː ቁ = ͳͲ ∙ ͷ ∙ tgଶ ቀͶͷ − ଶ଴ଶ ቁ = ʹͶ,ͷͳ ˍʜ/ˏଶ,   ሺ͸.ͻͺሻ  

 

ɝɞɟ ɀː - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (9 ÷ 13 ɤɇ/ɦ3), ɀː = ͳͲ ɤɇ/ɦ3;  
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hː - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ;  φː = 20°- ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
 ʔː = ˓ː ∙ ℎːʹ = ʹͶ,ͷͳ ∙ ͷʹ = ͸ͳ,ʹͺ ˍʜ/ˏଶ,                                                       ሺ͸.ͻͻሻ 

 

6.5.1.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ 
ɮɨɪɦɭɥɟ A.JI. Ɇɨɠɟɜɢɬɢɧɨɜɚ:  

 W˅ˑˎː = Ͳ,ͷ ∙ ɏ୵ ∙ g ∙ hଵ% ∙ ቀλ̅π + ୦బଶ ቁ = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,ͷ͵ ∙ ቀସ,ସଵଷ,ଵସ + ଴,ଶଶ ቁ == ͵,ͻ ˍʜ,                                                                                                                           ሺ͸.ͳͲͲሻ  

 

ɝɞɟ hଵ% - ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;  ɉ̅ - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 
 h଴ = Ɏ ∙ hଵ%ɉ̅ = ͵,ͳͶ ∙ Ͳ,ͷ͵ଶͶ,Ͷͳ = Ͳ,ʹˏ,                                                              ሺ͸.ͳͲͳሻ 

 

Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ W˅ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 

 yୡ = ɉʹ̅Ɏ − ͵ͅ hଵ% = Ͷ,Ͷͳʹ ∙ ͵,ͳͶ − ͵ͅ ∙ Ͳ,ͷ͵ = Ͳ,ͷˏ,                                           ሺ͸.ͳͲʹሻ 

 

 ɗɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 
ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ (1,05 ÷1,1) ∙ hଵ% ɧɚɞ 
ɍȼȻ, ɚ ɞɪɭɝɚɹ ɧɟ ɧɢɠɟ (5÷8)∙ hଵ% ɍȼȻ. 

 

6.5.2 Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

6.5.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
 

Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 
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ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 4, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. Ɍɨɱɤɢ 
ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCad. Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.5. 

 

Ɍɚɛɥɢɰɚ 6.5 - Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ɀ୤ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ∙ɦ W˅ 1,0 ĺ 98904,42 47,33 4681146,2 Wː 1,0 ĸ Ͷͷ,Ͳ͵ 1 -45,03 G˄ 0,95 Ļ 36034,34 19,59 -634992,42 G˒ˎ 0,95 Ļ 157053,34 17,18 -2691467,25 W˅ˊ˅ 1,0 Ĺ ͵ʹͻͻ,͵ͻ 0 0 W˗ 1,0 Ĺ ʹͶͷ͸Ͷ,ʹͶ 27,88 684851,01 W˅ˑˎː 1,0 ĺ 3,9 139,51 544,09 

Eɧ 1,2 ĺ ͹3,54 1,67 122,81 

qɡ 0,9 Ļ 58,4 54,38 -3176,34 

∑ N  ͳ͸ͷʹͺʹ,Ͷͷ ∑ M  2036983,07 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ ɧɚ ɨɬɦɟɬɤɟ 393ɦ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 

1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 σ୳୷ = − NB + ͸ ∙ ∑ MBଶ ,                                                                                         ሺ͸.ͳͲ͵ሻ 

 

ɝɞɟ N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; M – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; B – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 N = (G˒ˎ + G˄ − W˅ˊ˅ − W˗ + qˊ൯ = ሺͳͷ͹Ͳͷ͵,͵Ͷ + ͵͸Ͳ͵Ͷ,͵Ͷ − ͵ʹͻͻ,͵ͻ − −ʹͶͷ͸Ͷ,ʹͶ + ͷͺ,Ͷሻ = ͳ͸ͷʹͺʹ,Ͷͷ ɤɇ,                                                                     ሺ͸.ͳͲͶሻ 

 σ୳୷ = − ͳ͸ͷʹͺʹ,Ͷͷͳͳͳ + ͸ ∙ ʹͲ͵͸ͻͺ͵,Ͳ͹ͳͳͳଶ = −Ͷͻ͹,Ͳ͹ ˍʜ/ˏଶ,                   ሺ͸.ͳͲͷሻ 

 σ୶୳ = σ୷୳ ∙ m୳ଶ − ɀ˅ ∙ H୳ୢ ∙ ሺͳ − m୳ଶሻ,                                                                 ሺ͸.ͳͲ͸ሻ  

 H୳ୢ = ∇ʜʞʢ − ∇ʞʝʓ = ͷ͵ͷ − ͵ͻ͵ = ͳͶʹ ˏ,                                             ሺ͸.ͳͲ͹ሻ 
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ɝɞɟ H୳ୢ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
 m୳ = tg Ƚଵ,                                                                                                            ሺ͸.ͳͲͺሻ  

 

ɝɞɟ Ƚଵ - ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tg Ƚଵ = Ͳ. 

 σ୶୳ = σ୷୳ ∙ m୳ଶ − ɀ˅ ∙ H୳ୢ ∙ ሺͳ − m୳ଶሻ = −Ͷͻ͹,Ͳ͹ ∙ Ͳ − ͳͲ ∙ ͳͶʹ ∙ ሺͳ − Ͳሻ =−ͳͶʹͲ ˍʜ/ˏଶ,                                                                                                                 ሺ͸.ͳͲͻሻ     

 τ୶୷୳ = (ɀ˅ ∙ H୳ୢ + σ୷୳൯ ∙ m୳ = Ͳ,                                                                        ሺ͸.ͳͳͲሻ  

 σଵ୳ = σ୷୳ ∙ ሺͳ + m୳ଶሻ + ɀ˅ ∙ H୳ୢ ∙ m୳ଶ = −Ͷͻ͹,Ͳ͹ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͳͶʹ ∙ Ͳ = = −Ͷͻ͹,Ͳ͹ ˍʜ/ˏଶ                                                                                                          ሺ͸.ͳͳͳሻ 

 σଷ୳ = −ɀ˅ ∙ H୳ୢ = −ͳͲ ∙ ͳͶʹ = −ͳͶʹͲ ˍʜ/ˏଶ,                                           ሺ͸.ͳͳʹሻ  

 

2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 σ୷୲ = − NB˒ − ͸ ∙ ∑ MBଶ˒ = − ͳ͸ͷʹͺʹ,Ͷͷͳͳͳ − ͸ ∙ ʹͲ͵͸ͻͺ͵,Ͳ͹ͳͳͳଶ = −ʹͶͺͲ,ͻͻ ˍʜ/ˏଶ, 
 ሺ͸.ͳͳ͵ሻ σ୶୲ = σ୷୲ ∙ m୲ଶ − ɀ˅ ∙ H୲ୢ ∙ ሺͳ − m୲ଶሻ = −ʹͶͺͲ,ͻͻ ∙ Ͳ,͹ͺଶ − ͳͲ ∙ ͵,Ͳ͵ ∙ሺͳ − Ͳ,͹ͺଶሻ = −ͳͻͶ͹,ͲͶ ˍʜ/ˏଶ,                                                                               ሺ͸.ͳͳͶሻ  

 

ɝɞɟ m୲ = tg Ⱦ; Ⱦ - ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ;  tg ͵ͺ = Ͳ,͹ͺ.  

 H୲ୢ = ∇ʢʜʐሺQʒЭʠሻ − ∇ʞʝʓ = ͵ͻ͸,Ͳ͵ − ͵ͻ͵ = ͵,Ͳ͵ˏ,                           ሺ͸.ͳͳͷሻ  

 

ɝɞɟ H୲ୢ  - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
 τ୶୷୲ = −(ɀ˅ ∙ H୲ୢ + σ୲୷൯ ∙ m୲,                                                                           ሺ͸.ͳͳ͸ሻ  

 τ୶୷୲ = −ሺͳͲ ∙ ͵,Ͳ͵ − ʹͶͺͲ,ͻͻ ሻ ∙ Ͳ,͹ͺ = ͳͻͳͳ,ͷͶ ˍʜ/ˏଶ,  
 σଵ୲ = −ɀ˅ ∙ ͵,Ͳ͵ = −ͳͲ ∙ ͵,Ͳ͵ = −͵Ͳ,͵ ˍʜ/ˏଶ,                                         ሺ͸.ͳͳ͹ሻ  

 σଷ୲ = σ୷୲ ∙ ሺͳ + m୲ଶሻ + ɀ˅ ∙ H୲ୢ ∙ m୲ଶ,                                                                ሺ͸.ͳͳͺሻ  
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σଷ୲ = −ʹͶͺͲ,ͻͻ ∙ ሺͳ + Ͳ,͹ͺଶሻ + ͳͲ ∙ ͵,Ͳ͵ ∙ Ͳ,͹ͺଶ = −͵Ͳ͹ͳ,ͻͻ ˍʜ/ˏଶ.  
 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.6. 

 

Ɍɚɛɥɢɰɚ 6.6  - Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧ,  ˍʜ/ˏଶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ, ˍʜ/ˏଶ σ୷ -497,07 -2480,99 σ୶ -1420 -1947,04 τ୶୷ 0 1911,54 σଵ -497,07 -30,3 σଷ -1420 -3971,99 

 

6.5.2.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 ɀ୬ ∙ ɀ୪ୡ ∙ |σଷ| ൑ ɀୡ ∙ Rୠ,                                                                                       ሺ͸.ͳͳͻሻ  

 

ɝɞɟ Rୠ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɫɨɝɥɚɫɧɨ ɫ [32]; ɀ୬ = ͳ,ʹͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ  ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [32]; ɀ୪ୡ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɀ୪ୡ = ͳ [͵ʹ]; ɀୡ - ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɀୡ = Ͳ,ͻͷ [͵ʹ]; 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ10 ɫ ɪɚɫɱёɬɧɵɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ Rୠ = ͸ͲͲͲ ˍʜ/ˏଶ, 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɵɪɚɠɟɧɢɟ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: ͳ,ʹͷ ∙ ͳ ∙ ͵ͻ͹ͳ,ͻͻ ൑ Ͳ,ͻͷ ∙ ͸ͲͲͲ ሺˍʞ˃ሻ, Ͷͻ͸Ͷ,ͻͺ ˍʜ/ˏଶ  ൑ ͷ͹ͲͲ ˍʜ/ˏଶ. 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 σ′୷ < Ͳ,                                                                                                                  ሺ͸.ͳʹͲሻ  

 −Ͷͻ͹,Ͳ͹ˍʜ/ˏଶ < Ͳ. 
 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |σ୷୳| ൒ Ͳ,ʹͷ ∙ ɀ˅ ∙ H୳ୢ,                                                                                           ሺ͸.ͳʹͳሻ  

 Ͷͻ͹,Ͳ͹ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͳͶʹ 



97 

 

Ͷͻ͹,Ͳ͹ ˍʜ/ˏଶ ൒ ͵ͷͷ ˍʜ/ˏଶ. 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 
 

6.5.2.3 Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

 R ∙ ɀୡF ∙  ɀ୪ୡ ൒ ɀ୬,                                                                                                          ሺ͸.ͳʹʹሻ 

 R = (Gɩɥ + GȻ − Wɜɡɜ − Wɮ + qɡ൯ ∙ tg φ + c ∙ ω = = ሺͳͷ͹Ͳͷ͵,͵Ͷ + ͵͸Ͳ͵Ͷ,͵Ͷ − ͵ʹͻͻ,͵ͻ − ʹͶͷ͸Ͷ,ʹͶ + ͷͺ,Ͷሻ ∙ Ͳ,͹ + ͳͶͲ ∙ ͳͳͳ =ͳ͵ͳʹ͵͹,͹ʹ ˍʜ/ˏ ,                                                                                                          ሺ͸.ͳʹ͵ሻ  

 

ɝɞɟ tgφ = Ͳ,͹– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɤɚɥɶɧɵɟ); c = ͳͶͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; ω = Bɩ ∙ ͳ = ͳͳͳ ɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 
ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

 F = W˅ − Wː + W˅ˑˎː + Eː = ͻͺͻͲͶ,Ͷʹ − Ͷͷ,Ͳ͵ + ͵,ͻ + ͸ͳ,ʹͺ = ͻͺͻʹͶ,ͷ͹ ˍʜ/ˏ,                                                                                                              ሺ͸.ͳʹͶሻ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͳ͵ͳʹ͵͹,͹ʹ ∙ Ͳ,ͻͷͻͺͻʹͶ,ͷ͹ ∙ ͳ ൒ ͳ,ʹͷ , 
 ͳ,ʹ͸ ൒ ͳ,ʹͷ .  
 ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɛɨɥɶɲɟ ɥɢɛɨ ɪɚɜɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɬɶ ɟɝɨ ɧɚ ɛɨɥɟɟ ɱɟɦ ɧɚ 10 
(%). ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ. 
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7 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

 

7.1 Ɉɛɴёɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ  
 

Ƚɟɧɟɪɢɪɭɟɦɚɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɹɜɥɹɟɬɫɹ ɩɪɨɞɭɤɬɨɦ ɩɟɪɜɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, 
ɷɬɨ ɬɨɜɚɪ, ɤɨɬɨɪɵɣ ɧɟ ɩɨɞɥɟɠɢɬ ɧɚɤɨɩɥɟɧɢɸ, ɢ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɨɛɳɢɟ 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɟɬɢ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɩɪɨɞɚɠɚ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ 
ɪɵɧɤɟ. 

Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɮɚɤɬɭ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɪɵɧɤɚɯ ɊɊȾ, Ɋɋȼ, ȻɊ (Ɋɵɧɨɤ ɪɟɝɭɥɢɪɭɟɦɵɯ 
ɞɨɝɨɜɨɪɨɜ, Ɋɵɧɨɤ ɧɚ ɫɭɬɤɢ ɜɩɟɪɟɞ, Ȼɚɥɚɧɫɢɪɭɸɳɢɣ ɪɵɧɨɤ. Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ 
ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.1. 

 

Ɍɚɛɥɢɰɚ 7.1 - Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2022 2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 600 600 600 600 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 2400000 2400000 2400000 2400000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, % 

1,4 1,4 1,4 1,4 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, Ɇȼɬ·ɱ 

33600 33600 33600 33600 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 2366400 2366400 2366400 2366400 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ·ɱ 1077 1110 1143 1175 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɬɵɫ.ɪɭɛ. 212384,40 218892,00 225399,60 231710,00 

ɇȾɋ ɤ ɜɵɪɭɱɤɢ, ɬɵɫ.ɪɭɛ. 32397,62 33390,31 34382,99 35345,59 

 

ȼɵɪɭɱɤɚ ɪɚɫɬɟɬ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 

7.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɮɨɪɦɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ «ȿɞɢɧɵɣ ɫɰɟɧɚɪɢɣ  ɭɫɥɨɜɢɹ 
ɉȺɈ ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042ɝ. ȿɞɢɧɵɣ ɫɰɟɧɚɪɢɣ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ  ɨɛɳɭɸ  
ɫɢɫɬɟɦɭ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ  ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɨɝɧɨɡɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɚɦɢ  ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
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Ɍɟɤɭɳɢɦɢ ɪɚɫɯɨɞɚɦɢ ɧɚɡɵɜɚɸɬ ɡɚɬɪɚɬɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɨɡɞɚɧɢɢ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢ ɭɫɥɭɝ. 
 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɜɥɢɹɸɬ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ, ɬɚɤɢɟ ɤɚɤ: 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɫɪɟɞɧɟɦɭ ɫɪɨɤɭ ɫɥɭɠɛɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,20 %. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 

 

Ɍɚɛɥɢɰɚ 7.2 - ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɬɵɫ.ɪɭɛ 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 153120,0 

ɉɪɨɱɢɟ 274,0 164400,0 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 317520,0 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɬɚɩɚ ɩɪɨɟɤɬɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 

 

Ɍɚɛɥɢɰɟ 7.3 - ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,04 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,06 

Ɉɬ 16 ɞɨ 25 0,08 

ɋɜɵɲɟ 25 ɥɟɬ 0,1 

 

Ɋɚɫɯɨɞɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɟɦ ɊɭɫȽɢɞɪɨ, ɧɚ 
ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɛɟɡ ɭɱɟɬɚ ɇȾɋ ɧɚ 2018ɝ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.4. 

 

Ɍɚɛɥɢɰɚ 7.4 - Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɬɵɫ.ɪɭɛ 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ./Ɇȼɬ 81228,0 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 5686,85 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./Ɇȼɬ·ɱ 1648,51 

ɂɬɨɝɨ - 88563,36 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 
ɬɵɫ. ɤȼɬ·ɱ ɞɥɹ ɪɟɤɢ Ɍɢɦɩɬɨɧ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2022ɝ. ɩɨ 2025ɝ. ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
7.5. ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7.1. 

 

Ɍɚɛɥɢɰɚ 7.5 - Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2022ɝ. ɩɨ 2025ɝ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2022 2023 2024 2025 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 439,14 439,14 439,14 439,14 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 106,54 102,17 97,79 111,97 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 317,52 317,52 317,52 317,52 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ. 4,44 6,39 6,11 7,00 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 88,56 88,56 88,56 88,56 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 24,88 24,88 24,88 24,88 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 981,08 978,66 974,00 989,08 

 

 

Ɋɢɫɭɧɨɤ 7.1 - ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, %. 
 

7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨɫɥɟ, ɨɤɨɧɱɚɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɨɬɬɨɤɢ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
Ʉɨɞɟɤɫɨɦ ɊɎ ɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ –20% 

 ɇȾɋ –18% 

 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ –34% 

 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ –2,2% 

19%

40%

27%

4%

8%
2%

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ

ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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 ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɞɥɹ ɪɟɤɢ Ɍɢɦɩɬɨɧ - 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚ ɢɫɫɥɟɞɭɟɦɵ 

ɩɟɪɢɨɞ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.6. 

 

Ɍɚɛɥɢɰɚ 7.6 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 587,39 691,40 789,51 889,52 956,96 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 875,98 902,85 931,26 957,38 982,58 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 25,64 25,64 25,64 25,64 25,64 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 149,01 139,35 129,69 120,03 110,37 

ȼɨɞɧɵɣ ɧɚɥɨɝ, ɦɥɧ.ɪɭɛ. 24,88 24,88 24,88 24,88 24,88 

 

7.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 

ɉɪɢɛɵɥɶ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɡɚɬɪɚɬɚɦɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɟɞɢɧɢɰɵ 
ɩɪɨɞɭɤɰɢɢ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ. 

Ɉɬɱɟɬ ɨ ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨɜɢɬɶ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɤ: 
ɜɵɪɭɱɤɚ, ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɬɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɢ ɧɚɥɨɝɢ ɧɚ 

ɩɪɢɛɵɥɶ. 
Ⱦɚɧɧɵɟ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.7. 

 

Ɍɚɛɥɢɰɚ 7.7 - Ɉɬɱɟɬ ɨ ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 4879,81 5028,19 5186,91 5330,78 5470,42 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 981,08 978,66 974,00 989,08 1027,72 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 3898,73 4049,53 4212,90 4341,70 4442,70 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 

779,75 809,91 842,58 868,34 888,54 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 3118,98 3239,63 3370,32 3473,36 3554,16 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ 
Ɍ,% 

20 20 20 20 20 

 

Ɋɨɫɬ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7.2. 
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Ɋɢɫɭɧɨɤ 7.2 – Ɋɨɫɬ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 

 

ɉɨ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɢɞɟɬ ɞɨɫɬɚɬɨɱɧɨ  
ɛɵɫɬɪɵɣ ɪɨɫɬ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɞɨɯɨɞɨɜ ɛɸɞɠɟɬɚ ɢ ɞɟɧɟɠɧɵɯ ɧɚɤɨɩɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɹ. 

 

7.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 

7.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɩɪɨɟɤɬɚ ɩɨ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɤɚɤ: ɱɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɞɪ. 

Ɋɚɫɱɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
1)«Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞ ɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-

113. 

2) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
ɉɪɢɧɹɬɵ ɩɪɟɞɩɨɫɵɥɤɢ, ɞɥɹ ɰɟɥɟɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɮɢɧɚɧɫɨɜɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ:  
- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ 600 Ɇȼɬ 

ɫɨɫɬɚɜɥɹɟɬ 27 ɥɟɬ; 
- ɫɨɡɞɚɧɧɚɹ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɪɟɚɥɶɧɨɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɫɢɬɭɚɰɢɟɣ, ɫɥɨɠɢɜɲɟɣɫɹ ɧɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ – 1 ɤɜɚɪɬɚɥ 2018 ɝɨɞɚ. 
- ɜ ɩɟɪɢɨɞ ɩɪɨɟɤɬɚ ɧɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɤɚɤɢɯ ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ ɜ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɮɟɪɟ. 
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Ⱦɢɧɚɦɢɤɚ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ əɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ ɩɪɢɧɹɬɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 

 

7.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɜɨɞɹɬɫɹ ɤ 
ɪɚɫɱɟɬɚɦ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɚ ɬɚɛɥɢɰɟ 7.8. 

 

Ɍɚɛɥɢɰɚ 7.8 - ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 70 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 82 

ɋɪɟɞɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - ARR, % 38,48 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɪɞ.ɪɭɛ. 18,51 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 2,03 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 32,47 

Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ 16,2 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,22 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 24928,33 

 

7.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɨɛɪɚɠɚɸɬ ɢɡɦɟɧɟɧɢɹ ɞɨɯɨɞɨɜ ɢ 
ɪɚɫɯɨɞɨɜ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɨɜ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ 
ɩɪɨɟɤɬɚ ɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɹɬɫɹ: 
- ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, ɧɚɡɧɚɱɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
ɉɥɚɧɢɪɭɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 

ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.9. 

 

Ɍɚɛɥɢɰɚ 7.9 - ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2022 2023 2024 2025 2026 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 1662,91 1784,13 1900,99 2017,46 2100,44 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 1513,90 1644,77 1771,30 1897,43 1990,07 

ȼ Ɋɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 149,01 139,35 129,69 120,03 110,37 

  

Ɍɚɤ ɤɚɤ ɪɚɫɬɟɬ ɜɵɪɭɱɤɚ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɧɚɥɨɝɨɜɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ. 
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7.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

 

Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ 
ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɹ ɨɞɧɨɝɨ ɮɚɤɬɨɪɚ, ɧɚ ɤɨɧɟɱɧɵɣ ɮɚɤɬɨɪ, ɱɬɨɛɵ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɢɯɭɞɲɟɟ ɪɚɡɜɢɬɢɟ ɫɢɬɭɚɰɢɢ ɜ ɩɪɨɟɤɬɟ. ɉɨ ɞɚɧɧɵɦ ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɛɥɚɝɨɩɪɢɹɬɧɨ ɢɥɢ ɧɟɬ ɤɚɤɨɣ-ɥɢɛɨ ɮɚɤɬɨɪ ɜɥɢɹɟɬ ɧɚ ɩɪɨɟɤɬ ɢ 
ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɫɢɬɭɚɰɢɢ. 

Ⱦɚɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɚɧɧɵɣ ɢɡɦɟɧɟɧɢɣ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ 
ɬɚɤɢɯ ɜɚɠɧɵɯ ɮɚɤɬɨɪɨɜ ɤɚɤ: ɨɛɴёɦ ɢɧɜɟɫɬɢɰɢɣ, ɫɬɚɜɤɚ ɧɚɥɨɝɨɜ ɢ ɰɟɧɚ ɫɛɵɬɚ.  

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) - ɷɬɨ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, 
ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɬɟɤɭɳɟɣ ɰɟɧɧɨɫɬɢ ɛɭɞɭɳɟɝɨ ɞɟɧɟɠɧɨɝɨ ɩɨɬɨɤɚ 
ɤ ɧɚɱɚɥɶɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ ɢ ɤɨɬɨɪɵɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɭɪɨɜɧɟɦ ɩɨɥɭɱɟɧɧɨɣ 
ɩɪɢɛɵɥɢ ɧɚ ɤɚɠɞɭɸ ɟɞɢɧɢɰɭ ɡɚɬɪɚɬ. 

Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɨɬ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɪɢɫɭɧɤɟ 7.3. Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɨɬ ɨɛɴёɦɚ 
ɢɧɜɟɫɬɢɰɢɣ ɢ ɰɟɧɵ ɫɛɵɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 7.4 ɢ 7.5. 

 

 

Ɋɢɫɭɧɨɤ 7.3 - ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɜ. 

 

ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ-ɧɚɨɛɨɪɨɬ, ɬɟɫɬɶ ɩɪɢɫɭɬɫɬɜɭɟɬ 
ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɚɹ ɨɛɪɚɬɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ. ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, 
ɩɪɨɟɤɬ ɛɭɞɟɬ ɛɵɫɬɪɟɟ ɨɤɭɩɚɬɶɫɹ ɢ ɛɭɞɟɬ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɟɧ. 
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Ɋɢɫɭɧɨɤ 7.4 - ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI)ɨɬ ɨɛɴёɦɚ 

ɢɧɜɟɫɬɢɰɢɣ 

ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
ɢɦɟɟɬ ɨɛɪɚɬɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ. ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ 
ɩɪɢɜɥɟɤɚɟɬɫɹ ɜ ɩɪɨɟɤɬ, ɬɟɦ ɦɟɧɶɲɟ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ. 
 

 
Ɋɢɫɭɧɨɤ 7.5 - ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI)ɨɬ ɰɟɧɵ ɫɛɵɬɚ 

 

ɉɨ ɞɚɧɧɨɦɭ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɬɚɤɨɣ ɩɨɤɚɡɚɬɟɥɶ, ɤɚɤ ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ ɩɪɹɦɨ ɡɚɜɢɫɢɬ ɨɬ ɰɟɧɵ ɫɛɵɬɚ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ, ɪɚɫɬɟɬ 
ɩɪɢɛɵɥɶ ɫ ɤɚɠɞɨɣ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɪɚɫɬɟɬ ɢɧɞɟɤɫ 
ɩɪɢɛɵɥɶɧɨɫɬɢ. 

0

0,5

1

1,5

2

2,5

3

3,5

4

-20 -15 -10 -5 0 5 10 15 20

0

0,5

1

1,5

2

2,5

3

3,5

4

-20 -15 -10 -5 0 5 10 15 20



106 

 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ 
ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɜɥɢɹɟɬ ɢɡɦɟɧɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɬɚɤ ɤɚɤ ɝɪɚɮɢɤ ɢɦɟɟɬ 
ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɭɸ ɨɛɪɚɬɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
ɩɪɢɜɟɞɟɬ ɤ ɭɯɭɞɲɟɧɢɸ ɩɪɨɟɤɬɚ.  



107 

 

8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɡɵ Ɍɢɦɩɬɨɧɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ  

 

8.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 

Ɍɢɦɩɬɨɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ 
(əɤɭɬɢɹ), ɜ 103 ɤɦ. ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɟɟ ɨɬ ɩɝɬ. ɑɭɥɶɦɚɧ ɜ ɇɟɪɸɧɝɪɢɧɫɤɨɦ ɪɚɣɨɧɟ. 

ɑɟɪɟɡ ɩɨɫёɥɨɤ ɩɪɨɯɨɞɹɬ Ⱥɦɭɪɨ-əɤɭɬɫɤɚɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ ɦɚɝɢɫɬɪɚɥɶ ɢ 
ɮɟɞɟɪɚɥɶɧɚɹ ɚɜɬɨɞɨɪɨɝɚ «Ʌɟɧɚ», ɩɨ ɤɨɬɨɪɨɣ ɜɨɡɦɨɠɧɚ ɩɨɫɬɚɜɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

Ɋɟɤɚ Ɍɢɦɩɬɨɧ ɹɜɥɹɟɬɫɹ ɩɪɚɜɵɣ ɩɪɢɬɨɤ Ⱥɥɞɚɧɚ. Ⱦɥɢɧɚ  - 644 ɤɦ, ɩɥɨɳɚɞɶ 
ɛɚɫɫɟɣɧɚ  - 44,4 ɬɵɫ. ɤɦ². Ȼɟɪёɬ ɧɚɱɚɥɨ ɫ ɫɟɜɟɪɧɨɝɨ ɫɤɥɨɧɚ ɋɬɚɧɨɜɨɝɨ ɯɪɟɛɬɚ, 

ɩɪɨɬɟɤɚɟɬ ɩɨ Ⱥɥɞɚɧɫɤɨɦɭ ɧɚɝɨɪɶɸ. ɂɦɟɟɬ 86 ɩɪɢɬɨɤɨɜ ɩɪɨɬɹɠёɧɧɨɫɬɶɸ ɛɨɥɟɟ 
10 ɤɦ. Ɋɟɤɚ ɡɚɦɟɪɡɚɟɬ ɜ ɫɟɪɟɞɢɧɟ ɨɤɬɹɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɦɚɹ. 
Ⱦɨɥɢɧɚ ɪɟɤɢ ɢɦɟɟɬ ɨɛɪɵɜɢɫɬɵɟ ɫɤɥɨɧɵ ɜɵɫɨɬɨɣ ɞɨ 250 ɦ. ɒɢɪɢɧɚ ɪɟɤɢ 
ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 200 - 250 ɦ. 

ɉɨ ɞɚɧɧɵɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɜɨɞɧɨɝɨ ɪɟɟɫɬɪɚ Ɋɨɫɫɢɢ ɨɬɧɨɫɢɬɫɹ ɤ 
Ʌɟɧɫɤɨɦɭ ɛɚɫɫɟɣɧɨɜɨɦɭ ɨɤɪɭɝɭ, ɪɟɱɧɨɣ ɛɚɫɫɟɣɧ ɪɟɤɢ - Ʌɟɧɚ, ɪɟɱɧɨɣ ɩɨɞɛɚɫɫɟɣɧ 
ɪɟɤɢ - Ⱥɥɞɚɧ.  

ɉɢɬɚɧɢɟ ɪɟɤɢ ɫɦɟɲɚɧɧɨɟ (ɞɨɠɞɟɜɨɟ ɢ ɫɧɟɝɨɜɨɟ). Ɉɬɧɨɫɢɬɫɹ ɤ 
ɜɨɫɬɨɱɧɨɫɢɛɢɪɫɤɨɦɭ ɜɨɞɧɨɦɭ ɪɟɠɢɦɭ (ɫ ɷɥɟɦɟɧɬɚɦɢ ɞɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ), ɫ 
ɜɵɫɨɤɢɦ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ. 

ɋɪɟɞɧɹɹ ɦɭɬɧɨɫɬɶ ɜɨɞɵ ɧɟ ɜɟɥɢɤɚ (5,0 ɝ/ɦ3). Ɂɧɚɱɟɧɢɹ ɪɚɫɯɨɞɚ ɢ ɫɬɨɤɚ 
ɜɡɜɟɲɟɧɧɵɯ ɧɚɧɨɫɨɜ ɜ ɜɟɪɯɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤɢ (ɩɨɫ. ɇɚɝɨɪɧɵɣ) ɩɪɢɦɟɪɧɨ 0,049 
ɤɝ/ɫ ɢ 1,5 ɬɵɫ. ɬ/ɝɨɞ. Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ɜɨɞɵ ɧɟ ɩɪɟɜɵɲɚɟɬ 100 ɦɝ/ɥ (ɫɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ ɨɬ 60 ɞɨ 70 ɦɝ/ɥ). ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɪɟɤɢ ɜ ɨɫɧɨɜɧɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɵɣ ɢɨɧ (ɜɵɲɟ ɭɫɬɶɹ ɑɭɥɶɦɚɧɚ – ɫɭɥɶɮɚɬɧɵɣ) ɢ ɢɨɧ 
ɤɚɥɶɰɢɹ. 

ȼ ɛɚɫɫɟɣɧɟ ɪɟɤɢ ɞɨɛɵɜɚɸɬ ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ, ɬɚɤ ɠɟ ɟɫɬɶ ɡɚɥɟɠɢ ɡɨɥɨɬɚ, 
ɫɟɪɟɛɪɚ. Ɋɟɤɚ ɛɨɝɚɬɚ ɪɵɛɨɣ: ɥɟɧɨɤ, ɯɚɪɢɭɫ, ɫɢɝ, ɤɪɚɫɧɨɩёɪɤɚ, ɨɤɭɧɶ ɢ ɞɪ. ȼ 
ɨɫɧɨɜɧɨɦ ɨɛɢɬɚɸɬ ɫɟɜɟɪɧɵɟ ɨɥɟɧɢ. ɇɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ ɧɚ ɛɟɪɟɝɚɯ ɪɟɤɢ ɜ ɡɨɧɟ 
ɡɚɬɨɩɥɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ 
ɤɥɢɦɚɬɭ, ɨɬɥɢɱɚɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɡɢɦɧɢɦ ɢ ɤɨɪɨɬɤɢɦ ɥɟɬɧɢɦ ɩɟɪɢɨɞɚɦɢ. 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ -6,9 °C. ȼ ɝɨɞ ɜɵɩɚɞɚɟɬ ɨɤɨɥɨ 545 ɦɦ 
ɨɫɚɞɤɨɜ, ɛɨɥɟɟ 80% ɤɨɬɨɪɵɯ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɟɪɢɨɞ ɫ ɦɚɹ ɩɨ ɫɟɧɬɹɛɪɶ.  

Ɋɨɡɭ ɜɟɬɪɨɜ ɮɨɪɦɢɪɭɟɬ ɋɢɛɢɪɫɤɢɣ ɚɧɬɢɰɢɤɥɨɧ ɢ ɚɪɤɬɢɱɟɫɤɢɣ ɥɟɬɨɦ. ȼ 

ɹɧɜɚɪɟ ɩɪɟɨɛɥɚɞɚɸɬ ɫɟɜɟɪɧɵɟ ɜɟɬɪɚ. ȼ ɨɫɬɚɥɶɧɨɟ ɜɪɟɦɹ ɜ ɨɫɧɨɜɧɨɦ ɫɟɜɟɪɨ- 

ɜɨɫɬɨɱɧɵɟ ɢ ɜɨɫɬɨɱɧɵɟ. 
Ɍɟɪɪɢɬɨɪɢɹ əɤɭɬɢɢ ɩɪɢɧɚɞɥɟɠɢɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɤ ɞɜɭɦ ɤɪɭɩɧɟɣɲɢɦ 

ɬɟɤɬɨɧɢɱɟɫɤɢɦ ɫɬɪɭɤɬɭɪɚɦ - ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɟ ɢ ȼɟɪɯɨɹɧɨ-ɑɭɤɨɬɫɤɨɣ 
ɨɛɥɚɫɬɢ ɦɟɡɨɡɨɣɫɤɨɣ ɫɤɥɚɞɱɚɬɨɫɬɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ əɤɭɬɢɢ ɪɚɫɱёɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ  ɪɚɫɩɨɥɨɠɟɧɢɹ 
Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ, ɤɚɤ ɭɦɟɪɟɧɧɚɹ 5 ɛɚɥɥɨɜ.  
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ȼɨɡɞɟɣɫɬɜɢɟ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ 
ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɰɢɢ. 

 

8.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 

Ⱦɥɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɪɟɛɭɸɬɫɹ ɪɟɲɟɧɢɹ ɪɹɞɚ ɡɚɞɚɱ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ƚɗɋ ɫ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ Ɍɢɦɩɬɨɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ 
ɮɟɞɟɪɚɥɶɧɵɯ ɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɚ 
ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɣ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɩɪɚɜɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɨɯɪɚɧɭ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɫɬɚɞɢɹɯ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ. 

ɉɪɚɜɨɜɨɣ ɨɫɧɨɜɨɣ  ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ: 

  ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 03 ɢɸɧɹ 2006 N 74-ɎɁ (ɉɪɢɧɹɬ 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ Ⱦɭɦɨɣ 12 ɚɩɪɟɥɹ 2006 ɝɨɞɚ., ɪɟɞ. ɨɬ 29.07.2017ɝ); 

 Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 4 ɞɟɤɚɛɪɹ 2006 № 200–ɎɁ 
(ɉɪɢɧɹɬ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ Ⱦɭɦɨɣ 8 ɧɨɹɛɪɹ 2006 ɝɨɞɚ.,  ɪɟɞ. ɨɬ 29.12.2017); 

  Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 10 ɹɧɜɚɪɹ 2002 ɝ. N 7–ɎɁ (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 
31.12.2017) «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ»;  

  Ɏɟɞɟɪɚɥɶɧɵɣ Ɂɚɤɨɧ ɨɬ 24 ɚɩɪɟɥɹ 1995 ɝɨɞɚ N 52– ɎɁ (ɪɟɞ. ɨɬ 3.07.2016) 
«Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ»;  

 Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ. 
 Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ:  
 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɢɡɦɟɧɟɧɢɟ ɥɚɧɞɲɚɮɬɨɜ, 

ɤɥɢɦɚɬɚ, ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢ ɩɪ.; 
  ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɨɱɢɫɬɤɚ  

ɬɟɪɪɢɬɨɪɢɢ; 
  ɫɛɪɨɫɵ Ƚɗɋ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɢɡɦɟɧɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ, 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɨɜ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɝɢɞɪɨɭɡɥɚ;  
 ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ;  
 ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ;  
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ 

ɪɚɛɨɬɵ: 
- ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
- ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
- ɩɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
- ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
- ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
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- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɬɨ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɧɢɦ 
ɨɬɧɨɫɢɬɫɹ: 

1) Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 

 M = N ∙ qͳͲͲ% ∙ ɏ, ˕                                                                                                        ሺͺ.ͳሻ 

 

ɝɞɟ N- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (5208826,4 ɦ3); q- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,8%); ɏ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (ɏ =2,5 ɬ/ɦ3). 

 M = N ∙ qͳͲͲ% = ͷʹͲͺͺʹ͸,Ͷ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ʹ͵Ͷ͵ͻ͹,ʹ ˕  
 

2) Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 

ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɥɨɠɟɧɢɟɦ 
ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
(ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, 1988ɝ., ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,0 % (ɧɨɪɦɚ 
ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ. 
 M = N ∙ qͳͲͲ% ∙ ɏ, ˕                                                                                                       ሺͺ.ʹሻ 

 

ɝɞɟ N- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (90 ɬ); q- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,0%); ɏ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (ɏ =2,0 ɬ/ɦ3). 

 M = N ∙ qͳͲͲ% = ͻͲ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ͳ,ͺ ˕ 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ, ɜɨ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ʹ͵Ͷ͵ͻ͹,ʹ  ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ) ɢ 1,8 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ. 
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Ɍɚɤ ɠɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɜɥɢɹɟɬ ɧɚ ɢɡɦɟɧɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɥɚɧɞɲɚɮɬɚ 
ɦɟɫɬɧɨɫɬɢ, ɢɡɦɟɧɟɧɢɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɜɨɡɞɭɯɚ, ɩɨɱɜɵ, ɤɥɢɦɚɬɚ.  

ȼ ɩɟɪɜɨɟ ɜɪɟɦɹ ɩɨɫɥɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɹɜɥɹɟɬɫɹ ɦɧɨɝɨ 
ɪɚɡɥɨɠɢɜɲɟɣɫɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. Ƚɧɢɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ 
ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɚɪɧɢɤɨɜɵɯ ɝɚɡɨɜ. ȼɨɡɦɨɠɧɨ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. 

 ɉɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɝɪɭɧɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 
ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɚ ɬɚɤ ɠɟ ɡɚɝɪɹɡɧɟɧɢɟ ɟɟ ɩɪɢ ɜɨɡɜɪɚɳɟɧɢɢ ɫ 
ɧɟɤɨɬɨɪɵɦɢ ɩɪɢɦɟɫɹɦɢ.  

ɉɨɷɬɨɦɭ, ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɲɢɧɵ, ɧɟ ɜɵɞɟɥɹɸɳɢɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɜɵɲɟ ɧɨɪɦɵ, ɩɪɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬɚɯ ɩɪɢɧɢɦɚɬɶ 
ɦɟɪɵ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ ɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ.  

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ. 
ȼɫɟ ɷɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

− ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɫɨɪɟɧɢɹ ɩɪɨɬɨɱɧɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɡɚɩɚɧɢ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɛɥɢɡɢ ɩɥɨɬɢɧɵ ɢ ɜ 
ɭɫɬɶɹɯ ɩɪɢɬɨɤɨɜ. 

ɋɠɢɝɚɧɢɟ ɭɞɚɥɟɧɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɦɭɫɨɪɚ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɫ ɪɚɡɪɟɲɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɪɝɚɧɨɜ. ɋɬɪɨɢɬɟɥɶɧɵɟ ɨɬɯɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɭɬɢɥɢɡɢɪɨɜɚɧɵ.  

ȼɫɟ ɜɨɡɦɨɠɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɪɚɧɟɧɵ ɜ ɧɚɢɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ ɢ ɧɟɫɬɢ ɦɢɧɢɦɚɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ, ɱɬɨɛɵ 
ɢɡɛɟɠɚɬɶ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɫɢɫɬɟɦɟ ɜɨɞɨɬɨɤɚ ɢ ɩɨɛɟɪɟɠɶɹ. 

 

8.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɨɯɪɚɧɚ ɬɪɭɞɚ 

 

ȼɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ, ɩɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 

ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ.  Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ 
ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 
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Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ», 
ɬɪɟɛɨɜɚɧɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, 
ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ 
ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɩɨɪɹɞɨɤ, ɫɨɞɟɪɠɚɧɢɟ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ  ȽɌɋ. ɨɛɹɡɚɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹɯ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
Ƚɗɋ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɚɩɩɚɪɚɬɵ, ɤɨɬɨɪɵɣ 
ɨɬɫɥɟɠɢɜɚɸɬ ɢɡɦɟɧɟɧɢɹ ɜ ɫɨɫɬɨɹɧɢɢ ɩɥɨɬɢɧɵ. ɋɨɛɫɬɜɟɧɧɢɤ ȽɌɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɞɨɥɠɟɧ ɪɚɡɪɚɛɨɬɚɬɶ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ 
ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ȽɌɋ 
ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

 

Ɉхɪɚɧɚ ɬɪɭɞɚ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ ɨɧɢ 
ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ: 

- ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ; 
- ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 

ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ;  
- Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
- Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ»;  
- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ»;   
- ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ;  
- ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ;  
- ɩɪɚɜɢɥɚ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ;  
- ɩɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ;  
- ɢɧɵɟ ɞɟɣɫɬɜɭɸɳɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ ɢ ɨɬɪɚɫɥɟɜɵɟ ɧɨɪɦɚɬɢɜɧɵɟ ɢ 

ɩɪɚɜɨɜɵɟ ɚɤɬɵ. 
Ɉɬɤɥɨɧɟɧɢɟ ɨɬ ɩɪɚɜɢɥ, ɤɚɤ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ 

ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. Ɍɨɥɶɤɨ ɩɪɢ 

ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 

ɜɵɩɨɥɧɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ ɢ ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɟ ɩɨ 
ɜɨɩɪɨɫɚɦ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɞɥɹ ɫɨɡɞɚɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɢ ɭɦɟɧɶɲɟɧɢɟ 
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ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. Ɉɛɭɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɦ 
ɩɪɢɟɦɚɦ ɪɚɛɨɬɵ,  ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɩɪɢ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɬɪɚɜɦɚɬɢɡɦɚ. 

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ 
ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ ɢ ɤɨɧɬɪɨɥɶ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ.  

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɡɚɧɹɬɵɟ 
ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ ɨɩɟɪɚɬɢɜɧɵɟ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, 
ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥ 
ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢɟɦɚɦ 
ɪɚɛɨɬɵ,  ɩɪɢɟɦɚɦ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɹɯ, ɩɪɨɣɬɢ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ 
ɪɚɛɨɬ.  

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɢ ɛɵɬɶ 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ:  

– ɨɮɨɪɦɥɟɧɢɟ ɧɚɪɹɞɚ, ɪɚɫɩɨɪɹɠɟɧɢɹ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

– ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 

– ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ;  
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ;  
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ; 
ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 
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8.4 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ  ɢɡɥɨɠɟɧɵ ɜ ɮɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ ɨɬ 
22 ɢɸɥɹ 2008ɝ. №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ». ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. Ƚɗɋ ɞɨɥɠɧɚ 
ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɚ ɫɢɫɬɟɦɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɞɥɹ 
ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ ɩɨɠɚɪɨɜ, ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɨɦɟɳɟɧɢɣ ɢ ɭɫɬɚɧɨɜɨɤ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɫɬɪɭɤɬɭɪɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ.  

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɨɬɞɟɥɨɜ, ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ ɥɢɰ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɩɨɦɟɳɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɹɡɚɧɵ: 

- ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɩɥɚɧɨɜ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɫɥɭɱɚɣ ɩɨɠɚɪɚ. 

- ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ 
ɪɟɠɢɦɚ, ɬɪɟɛɨɜɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɨ ɦɟɪɚɯ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

- ɡɧɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɯɪɚɧɢɦɵɯ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɢ ɨɛɪɚɳɚɸɳɢɯɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɟ ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ 
ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɵɯ ɜɟɳɟɫɬɜ. 

- ɩɪɨɜɨɞɢɬɶ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɨɫɦɨɬɪɵ ɬɟɪɪɢɬɨɪɢɢ, ɡɞɚɧɢɹ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɫɥɭɠɟɛɧɵɯ ɩɨɦɟɳɟɧɢɣ ɫ ɰɟɥɶɸ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɞɟɪɠɚɧɢɟɦ 
ɩɭɬɟɣ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɢɫɬɨɱɧɢɤɨɜ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɬ.ɞ. ɢ ɩɪɢɧɢɦɚɬɶ ɫɪɨɱɧɵɟ ɦɟɪɵ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɨɬɦɟɱɟɧɧɵɯ 
ɧɟɞɨɫɬɚɬɤɨɜ. 

- ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɫɩɪɚɜɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɢ ɩɨɫɬɨɹɧɧɭɸ ɝɨɬɨɜɧɨɫɬɶ ɤ 
ɞɟɣɫɬɜɢɸ ɫɪɟɞɫɬɜ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɜɹɡɢ 

- ɨɛɭɱɚɬɶ ɪɚɛɨɬɚɸɳɢɯ ɩɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

- ɧɟ ɞɨɩɭɫɤɚɬɶ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ ɜ 
ɧɟɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɞɥɹ ɷɬɨɣ ɰɟɥɢ ɦɟɫɬɚɯ ɛɟɡ ɩɢɫɶɦɟɧɧɨɝɨ ɪɚɡɪɟɲɟɧɢɹ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɟɞɩɪɢɹɬɢɹ. 

- ɡɧɚɬɶ ɩɪɚɜɢɥɚ ɫɨɞɟɪɠɚɧɢɹ ɢ ɩɪɢɦɟɧɟɧɢɹ ɢɦɟɸɳɢɯɫɹ ɜ 
ɩɨɞɪɚɡɞɟɥɟɧɢɢ ɩɟɪɜɢɱɧɵɯ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɯ 
ɩɨɫɬɨɹɧɧɭɸ ɝɨɬɨɜɧɨɫɬɶ;  

- ɪɭɤɨɜɨɞɢɬɶ ɞɟɣɫɬɜɢɹɦɢ ɩɨɠɚɪɧɵɯ ɪɚɫɱɟɬɨɜ ɜɨ ɜɪɟɦɹ ɬɭɲɟɧɢɹ 
ɩɨɠɚɪɨɜ;  

- ɪɭɤɨɜɨɞɢɬɶ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ ɜɨ ɜɪɟɦɹ 
ɩɨɠɚɪɚ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ 
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ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ 
ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

- ȼɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
- ɉɨɜɬɨɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, ɜɨɩɪɨɫɨɜ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
- ɉɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
- ɉɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ;  
- ɂɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɭɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ 
ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ 
ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
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9 ɋɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. ɇɚɡɧɚɱɟɧɢɹ, ɬɪɟɛɨɜɚɧɢɹ, 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɧɚ ɩɪɢɦɟɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 

9.1 ɇɚɡɧɚɱɟɧɢɟ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

 

Ɍɟɯɧɢɱɟɫɤɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɭɡɥɨɜ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ (ɬɭɪɛɢɧɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɝɟɧɟɪɚɬɨɪɧɵɣ, ɩɨɞɩɹɬɧɢɤ, ɨɯɥɚɠɞɟɧɢɟ 
ɞɢɫɬɢɥɥɹɬɚ, ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ), ɦɚɫɥɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤɨɦɩɪɟɫɫɨɪɨɜ, ɚ ɬɚɤɠɟ 
ɞɥɹ ɜɨɞɹɧɨɣ ɫɦɚɡɤɢ ɬɭɪɛɢɧɧɵɯ (ɪɟɡɢɧɨɜɵɯ) ɩɨɞɲɢɩɧɢɤɨɜ. ɉɨɬɪɟɛɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ, ɡɚɛɢɪɚɟɦɨɣ ɜ ɫɢɫɬɟɦɭ.
 Ɍɟɯɧɢɱɟɫɤɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɞɨɥɠɧɨ ɪɚɛɨɬɚɬɶ ɧɟɩɪɟɪɵɜɧɨ ɢ 
ɛɟɫɩɟɪɟɛɨɣɧɨ, ɫɧɚɛɠɚɹ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨ ɭɫɥɨɜɢɹɦ ɪɟɠɢɦɚ ɪɚɛɨɬɵ (ɜ ɪɚɛɨɬɟ, 
ɜ ɪɟɡɟɪɜɟ, ɜ ɪɟɦɨɧɬɟ). 

ɋɢɫɬɟɦɚ Ɍȼɋ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɚɹ ɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɨɬɜɟɬɫɬɜɟɧɧɚɹ ɱɚɫɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ Ƚɗɋ, ɨɬ ɤɨɬɨɪɨɣ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ȼɨɞɚ ɨɬɛɢɪɚɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɬɟɩɥɨ ɥɢɲɶ ɭ ɪɟɡɢɧɨɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ 
ɬɭɪɛɢɧ, (ɬɚɦ, ɝɞɟ ɨɧɢ ɩɪɢɦɟɧɹɸɬɫɹ) ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɦɚɡɤɭ 
ɬɪɭɳɢɯɫɹ ɩɚɪ - ɦɟɬɚɥɥ - ɪɟɡɢɧɚ. ȼ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ ɬɟɩɥɨɜɵɞɟɥɹɸɳɢɣ ɭɡɟɥ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɟɪɟɞɚɟɬ ɬɟɩɥɨ ɩɪɨɦɟɠɭɬɨɱɧɨɦɭ ɧɨɫɢɬɟɥɸ: ɦɚɫɥɭ ɜ ɩɨɞɲɢɩɧɢɤɚɯ 
ɢ ɩɨɞɩɹɬɧɢɤɚɯ ɚɝɪɟɝɚɬɚ, ɚ ɬɚɤɠɟ ɜ ɛɚɤɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ 
ɜɨɞɟ, ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɜ ɨɛɦɨɬɤɚɯ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɢɯ ɫɢɫɬɟɦɚɯ ɬɟɪɢɫɬɨɪɧɨɝɨ 
ɜɨɡɛɭɠɞɟɧɢɹ; ɜɨɡɞɭɯɭ, ɜɟɧɬɢɥɢɪɭɸɳɟɦɭ (ɨɯɥɚɠɞɚɸɳɟɦɭ) ɨɛɦɨɬɤɢ ɢ ɠɟɥɟɡɨ 
ɝɟɧɟɪɚɬɨɪɨɜ. 

 ɋ ɩɨɦɨɳɶɸ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ, ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɟɣ ɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 
ɜɨɞɚ Ɍȼɋ ɨɬɛɢɪɚɟɬ ɬɟɩɥɨ ɭ ɧɚɡɜɚɧɧɵɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɧɨɫɢɬɟɥɟɣ. ɑɟɪɟɡ ɷɬɢ 
ɭɫɬɪɨɣɫɬɜɚ ɜɨɞɚ ɢɞɟɬ ɧɚ ɩɪɨɬɨɤ ɢ ɫɛɪɚɫɵɜɚɟɬɫɹ ɜ ɇȻ. ȼɨɞɨɡɚɛɨɪɵ ɫɢɫɬɟɦɵ Ɍȼɋ 
ɞɨɥɠɧɵ ɪɟɡɟɪɜɢɪɨɜɚɬɶɫɹ (ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɵɣ). 

 

9.2 ɉɨɬɪɟɛɢɬɟɥɹɦɢ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 

 

ɉɨɬɪɟɛɢɬɟɥɹɦɢ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɹɜɥɹɸɬɫɹ: 
 ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɜɨɡɞɭɲɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ; 
 ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɜɨɞɹɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ; 
 ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɩɨɞɩɹɬɧɢɤɚ ɢ ɩɨɞɲɢɩɧɢɤɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ; 
 ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɩɨɞɲɢɩɧɢɤɨɜ ɝɢɞɪɨɬɭɪɛɢɧ ɫ ɦɚɫɥɹɧɨɣ ɫɦɚɡɤɨɣ; 
 ɩɨɞɲɢɩɧɢɤɢ ɝɢɞɪɨɬɭɪɛɢɧ ɫ ɜɨɞɹɧɨɣ ɫɦɚɡɤɨɣ; 
 ɭɩɥɨɬɧɟɧɢɟ ɜɚɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧ; 
 ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɫɢɫɬɟɦ ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɜɨɞɹɧɵɦ 

ɨɯɥɚɠɞɟɧɢɟɦ; 
 ɥɚɛɢɪɢɧɬɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɊɈ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɢ ɪɵɛɨɬɟ ɜ 

ɪɟɠɢɦɟ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ. 
 ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
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 ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɢ ɭɡɥɵ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɪɭɝɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɜɨɞɨɩɨɬɪɟɛɢɬɟɥɢ (ɤɨɦɩɪɟɫɫɨɪɵ, ɧɚɫɨɫɵ, ɜɨɡɞɭɯɨɞɭɜɤɢ ɢ ɬ.ɩ.). 

ȼɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɜɨɡɞɭɯɚ, 
ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ ɜ ɡɚɦɤɧɭɬɵɯ ɫɢɫɬɟɦɚɯ ɨɯɥɚɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɨɫɧɨɜɚɧɧɨɟ ɧɚ 
ɩɪɢɧɰɢɩɟ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɩɪɨɬɟɤɚɸɳɟɣ ɩɨ ɬɪɭɛɚɦ ɢ 
ɝɨɪɹɱɢɦ ɜɨɡɞɭɯɨɦ.  

Ɍɟɩɥɨɨɛɦɟɧɧɢɤɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɧɟ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɫɜɹɡɵɜɚɸɬɫɹ ɫ ɨɯɥɚɠɞɚɸɳɢɦɢ ɱɚɫɬɹɦɢ ɫ ɩɨɦɨɳɶɸ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢɡ 
ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ  ɢ ɲɥɚɧɝɚɦɢ, ɩɨ ɤɨɬɨɪɵɦ ɰɢɪɤɭɥɢɪɭɟɬ ɨɛɟɫɫɨɥɟɧɧɚɹ ɜɨɞɚ. 

Ɇɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɩɨɞɩɹɬɧɢɤɚ ɢ ɩɨɞɲɢɩɧɢɤɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ, ɱɚɳɟ ɜɫɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɢɯ ɦɚɫɥɹɧɵɯ ɜɚɧɧɚɯ, ɜ ɡɨɧɟ 
ɰɢɪɤɭɥɹɰɢɢ ɦɚɫɥɚ. ɑɢɫɥɨ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɢ ɩɨɞɚɱɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ 
ɡɚɜɢɫɹɬ ɨɬ ɨɬɜɨɞɢɦɵɯ ɩɨɬɟɪɶ ɧɚ ɬɪɟɧɢɟ ɜ ɩɨɞɩɹɬɧɢɤɟ ɢ ɩɨɞɲɢɩɧɢɤɚɯ.  

ɉɨɞɲɢɩɧɢɤɢ ɝɢɞɪɨɬɭɪɛɢɧ ɫ ɨɛɪɟɡɢɧɟɧɧɵɦɢ ɜɤɥɚɞɵɲɚɦɢ ɢɥɢ ɫ ɩɨɤɪɵɬɢɟɦ 
ɢɡ ɦɟɬɚɥɥɨɩɥɚɫɬɦɚɫɫɨɜɵɯ  ɦɚɬɟɪɢɚɥɨɜ ɬɪɟɛɭɸɬ ɞɥɹ ɫɦɚɡɤɢ  ɢ ɨɯɥɚɠɞɟɧɢɹ 
ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɢ ɜɨɞɵ ɢ ɧɟ ɞɨɩɭɫɤɚɸɬ ɞɚɠɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɟ ɩɪɟɤɪɚɳɟɧɢɟ 
ɩɨɞɚɱɢ ɜɨɞɵ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɜɤɥɚɞɵɲɟɣ ɢɥɢ ɫɟɝɦɟɧɬɨɜ. 

Ɇɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɜɨɞɹɧɨɣ ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ -
ɜɵɧɨɫɧɵɟ, ɫɜɹɡɚɧɧɵɟ ɫ ɛɚɤɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɞɥɹ ɰɢɪɤɭɥɹɰɢɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. Ⱦɚɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɜ ɤɨɪɩɭɫɟ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɞɨɥɠɧɨ ɛɵɬɶ ɜɫɟɝɞɚ ɦɟɧɶɲɟ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ, ɞɚɠɟ ɩɪɢ 
ɨɬɤɥɸɱɟɧɧɵɯ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɦɚɫɥɹɧɵɯ ɧɚɫɨɫɚɯ. ɗɬɨ ɩɪɟɞɨɬɜɪɚɳɚɟɬ 
ɩɨɩɚɞɚɧɢɹ ɜɨɞɵ ɜ ɦɚɫɥɨ ɢ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɛɚɤɚ ɩɟɪɟɥɢɜɚ, ɤɨɬɨɪɵɣ 
ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɭɠɧɨɟ ɞɚɜɥɟɧɢɟ ɜ Ɍȼɋ.  ɑɢɫɥɨ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɢ ɩɨɞɚɱɚ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɡɚɜɢɫɹɬ ɨɬ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ. ɂɡɦɟɧɟɧɢɟ ɩɨɞɚɱɢ ɜɨɞɵ ɩɪɢ ɫɟɡɨɧɧɵɯ 
ɤɨɥɟɛɚɧɢɹɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɤɥɸɱɟɧɢɟɦ ɜ ɪɚɛɨɬɭ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɱɢɫɥɚ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ. 

 

9.3 ɋɯɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. Ɋɚɫɯɨɞɵ 

 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ Ƚɗɋ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɹɳɢɟ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ: 

• ɫɚɦɨɬɟɱɧɨ-ɫɢɮɨɧɧɚɹ – ɩɪɢ ɧɚɩɨɪɚɯ, ɛɥɢɡɤɢɯ ɤ 10 ɦ, ɞɥɹ ɨɯɥɚɞɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɵɲɟ ɭɪɨɜɧɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

• ɫɚɦɨɬɟɱɧɚɹ – ɩɪɢ ɧɚɩɨɪɚɯ 10-60 ɦ, ɫ ɡɚɛɨɪɨɦ ɜɨɞɵ ɢɡ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
• ɫɚɦɨɬɟɱɧɚɹ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɭ ɩɨɬɪɟɛɢɬɟɥɹ (ɫ 

ɪɟɞɭɰɢɪɨɜɚɧɢɟɦ ɞɚɜɥɟɧɢɹ) - ɩɪɢ ɧɚɩɨɪɚɯ ɜɵɲɟ 60 ɦ ɫ ɡɚɛɨɪɨɦ ɜɨɞɵ ɢɡ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ;  

• ɧɚɫɨɫɧɚɹ – ɩɪɢ ɧɚɩɨɪɚɯ ɧɢɠɟ 15 - 200 ɦ, ɫ ɡɚɛɨɪɨɦ ɜɨɞɵ ɢɡ ɧɢɠɧɟɝɨ ɛɶɟɮɚ;  
• ɷɠɟɤɬɨɪɧɚɹ – ɩɪɢ ɧɚɩɨɪɚɯ 50 - 250 ɦ, ɫ ɡɚɛɨɪɨɦ ɜɨɞɵ ɢɡ ɜɟɪɯɧɟɝɨ 

(ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ȽȺ) ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ; 
ɋɯɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ: 
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• ɩɨɚɝɪɟɝɚɬɧɚɹ, ɤɨɝɞɚ ɩɢɬɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɚɝɪɟɝɚɬɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɧɟɡɚɜɢɫɢɦɨɟ, ɨɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ; 
• ɝɪɭɩɩɨɜɚɹ (ɛɥɨɱɧɚɹ), ɤɨɝɞɚ ɧɟɡɚɜɢɫɢɦɵɟ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ 

ɜɵɩɨɥɧɹɸɬɫɹ ɞɥɹ ɝɪɭɩɩ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɚɝɪɟɝɚɬɨɜ; 
• ɨɛɳɟɫɬɚɧɰɢɨɧɧɚɹ, ɤɨɝɞɚ ɩɢɬɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɚɝɪɟɝɚɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɨɬ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɨɛɳɢɯ ɜɨɞɨɡɚɛɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɢ ɫɯɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ 

ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɴɟɤɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱɟɬɚ ɢ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ: 
• ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ; 
• ɫɨɡɞɚɜɚɟɦɚɹ ɫɢɫɬɟɦɨɣ Ɍȼɋ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

• ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ Ɍȼɋ (ɭɱɢɬɵɜɚɹ ɤɨɥɟɛɚɧɢɹ ȼȻ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ) 
• ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ 

• ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
• ɪɚɫɩɨɥɚɝɚɟɦɨɝɨ ɧɚɩɨɪɚ; 
• ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢ ɡɞɚɧɢɹ Ƚɗɋ; 
• ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢ Ƚɗɋ; 
 

Ɋɚɫхɨɞɵ 

Ɋɚɫɯɨɞɵ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɡɚɞɚɸɬ 
ɡɚɜɨɞɵ-ɢɡɝɨɬɨɜɢɬɟɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ ɬɭɪɛɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ.  

ɇɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɫɬɚɞɢɹɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɪɚɫɯɨɞɵ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɚɧɚɥɨɝɚɦ ɢɥɢ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɟɣ ɝɟɧɟɪɚɬɨɪɚ: 
 

 Q˅ˑ = ଴,଼଺∙୔ː∙ሺଵ−ηˆሻ∆୲ ,                                                                                                 ሺͻ.ͳሻ 

 

ɝɞɟ Pː  - ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɤȼɬ; ηˆ -  ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ ∆t - ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ 
ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ 5°ɋ ɩɪɢ ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ 
ɧɚ ɜɯɨɞɟ ɞɨ 20°. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɩɨɞɩɹɬɧɢɤɚ ɝɟɧɟɪɚɬɨɪɚ: 
 

 𝑄ˏˑ = ଼,଺∙ଵ଴−7ʏ ∙ ୋˑ˔యమ ∙ ୬యమ∆୲ ,                                                                                         ሺͻ.ʹሻ  

 

ɝɞɟ A - ɤɨɷɮɮɢɰɢɟɧɬ ɬɢɩɚ ɝɟɧɟɪɚɬɨɪɚ, 5 ɞɥɹ ɡɨɧɬɢɱɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, 3,5 ɞɥɹ 
ɩɨɞɜɟɫɧɨɝɨ; Gˑ˔ - ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɞɩɹɬɧɢɤ, ɬ n - ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɨɛ/ɦɢɧ; ∆t - ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ  1,5-2°ɋ. 
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Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɫ ɜɨɞɹɧɨɣ ɫɦɚɡɤɨɣ: 
 Q˕˒ = ሺͲ,͹ − ͳ,Ͳሻ ∙ D˅, ˎ/˔,                                                                                   ሺͻ.͵ሻ  

 

ɝɞɟ Dɜ – ɞɢɚɦɟɬɪ ɬɭɪɛɢɧɧɨɝɨ ɜɚɥɚ, ɦ 

 

9.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɨɦɭ ɜɨɞɨɫɧɚɛɠɟɧɢɸ 

 

ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɭɸ 
ɩɨɞɚɱɭ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɝɨ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɫɦɚɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɜɨ ɜɫɟɯ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢ 
ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɚɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɜɤɥɸɱɚɹ ɧɚɫɨɫɧɵɣ  ɪɟɠɢɦ ɢ ɪɟɠɢɦ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ. 

ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɜɵɫɨɤɨɣ 
ɧɚɞɟɠɧɨɫɬɢ, ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬɚɯ. ɋɯɟɦɚ Ɍȼɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɢɡɦɟɧɟɧɢɹ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɱɢɫɥɟ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ, ɛɵɬɶ 
ɦɚɤɫɢɦɚɥɶɧɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢ ɬɪɟɛɨɜɚɬɶ ɦɢɧɢɦɭɦ ɨɛɫɥɭɠɢɜɚɧɢɹ. 

ȼ ɫɢɫɬɟɦɟ Ɍȼɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɟɱɧɚɹ ɜɨɞɚ ɢɡ ɜɟɪɯɧɟɝɨ ɢɥɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
Ⱦɥɹ ɧɟɩɪɟɪɵɜɧɨɣ ɩɨɞɚɱɢ ɜɨɞɵ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 100%-ɧɨɟ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɩɨ ɜɨɞɨɡɚɛɨɪɚɦ, ɮɢɥɶɬɪɚɦ, ɧɚɫɨɫɚɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ 
ɪɚɫɱёɬɧɭɸ ɩɨɞɚɱɭ. 

ȼɨɞɨɩɪɢɟɦɧɢɤɢ ɜɵɯɨɞɹɳɢɟ ɜ ɜɟɪɯɧɢɣ ɢɥɢ ɧɢɠɧɢɣ ɛɶɟɮ ɞɨɥɠɧɵ 
ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɵɯ ɭɪɨɜɧɟɣ ɜɨɞɵ, ɜ ɦɟɫɬɚɯ ɧɟ ɩɨɞɜɟɪɠɟɧɧɵɯ 
ɡɚɤɭɩɨɪɤɢ ɲɭɝɨɣ ɢ ɥɶɞɨɦ. Ɉɫɧɚɳɚɸɬɫɹ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɦɢ ɪɟɲɟɬɤɚɦɢ, 
ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɦɢ ɩɨɩɚɞɚɧɢɟ ɦɭɫɨɪɚ. 

ɉɪɢ ɲɭɝɨɨɛɪɚɡɨɜɚɧɢɢ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɞɨɩɭɫɤɚɟɬɫɹ ɫɛɪɨɫ ɲɭɝɢ ɱɟɪɟɡ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫ 
ɱɚɫɬɢɱɧɵɦ ɢɥɢ ɩɨɥɧɵɦ ɭɞɚɥɟɧɢɟɦ ɪɟɲɟɬɨɤ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɭɝɪɨɡɵ ɡɚɛɢɜɤɢ 
ɲɭɝɨɣ ɪɟɲɟɬɨɤ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɩɟɪɟɩɚɞɨɜ, ɩɪɟɜɵɲɚɸɳɢɯ ɩɪɨɟɤɬɧɵɟ ɜɟɥɢɱɢɧɵ.  

ȼɨɞɨɡɚɛɨɪɵ ɜ ɫɩɢɪɚɥɶɧɵɯ ɤɚɦɟɪɚɯ, ɬɭɧɧɟɥɹɯ ɢɥɢ ɩɨɞɜɨɞɹɳɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɞɨɥɠɧɵ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɞɨɫɬɭɩɧɨ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ, 1-1.5ɦ. ɨɬ 
ɩɨɥɚ. 

ɉɪɢ ɡɚɛɨɪɟ ɜɨɞɵ ɢɡ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɤɨɝɞɚ ɜɨɞɚ ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ ɚɷɪɢɪɭɟɬɫɹ, ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɞɚɥɟɧɢɹ ɜɨɡɞɭɯɚ 
ɢɡ ɫɢɫɬɟɦɵ, ɧɚɩɪɢɦɟɪ ɩɭɬɟɦ ɭɫɬɚɧɨɜɤɢ ɞɟɚɷɪɚɬɨɪɨɜ. Ɉɛɨɪɭɞɨɜɚɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɧɨ ɢɦɟɬɶ ɞɨɫɬɚɬɨɱɧɵɟ ɪɟɡɟɪɜɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɚɫɱɟɬɧɭɸ ɩɨɞɚɱɭ ɜɨɞɵ ɞɥɹ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɪɢ ɜɵɯɨɞɟ ɢɡ 
ɪɚɛɨɬɵ ɢɥɢ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɞɥɹ ɪɟɦɨɧɬɚ ɥɸɛɨɝɨ ɢɡ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɫɢɫɬɟɦɵ.  

ɇɚɢɛɨɥɶɲɢɣ ɷɮɮɟɤɬ ɨɯɥɚɠɞɟɧɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɚɢɛɨɥɟɟ ɧɢɡɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ, ɩɪɢ ɷɬɨɦ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɜɨɛɨɞɧɵ 
ɨɬ ɨɛɪɚɫɬɚɧɢɣ ɢ ɨɬɥɨɠɟɧɢɣ.  
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ɉɪɢ ɩɭɫɤɨɜɵɯ ɧɚɩɨɪɚɯ Ƚɗɋ (ɩɪɢ ɫɚɦɨɬɟɱɧɵɯ ɢɥɢ ɷɠɟɤɬɨɪɧɵɯ ɫɢɫɬɟɦɚɯ) 
ɫɢɫɬɟɦɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜɨɞɨɣ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, 
ɜɵɩɨɥɧɟɧɧɵɦ ɩɨ ɩɨɫɬɨɹɧɧɨɣ ɫɯɟɦɟ ɫ ɭɫɬɚɧɨɜɤɨɣ ɜɪɟɦɟɧɧɵɯ ɧɚɫɨɫɨɜ ɢɥɢ 
ɷɠɟɤɬɨɪɨɜ. 

Ⱥɝɪɟɝɚɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ Ɍȼɋ (ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɮɢɥɶɬɪɵ 
ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɢ ɬ.ɞ.) ɞɨɥɠɧɵ ɩɨɫɬɚɜɥɹɬɶɫɹ ɤɨɦɩɥɟɤɬɧɨ ɫ ɨɫɧɨɜɧɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ (ɬɭɪɛɢɧɨɣ, ɝɟɧɟɪɚɬɨɪɨɦ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ). Ɉɛɴёɦ ɤɨɦɩɥɟɤɬɧɨɣ 
ɩɨɫɬɚɜɤɢ ɨɝɨɜɚɪɢɜɚɟɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ ɧɚ ɩɨɫɬɚɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɉɢɬɚɧɢɟ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɟɣ ɢ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɬ ɪɚɡɧɵɯ ɤɨɥɥɟɤɬɨɪɨɜ ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɥɢɹɧɢɹ ɞɪɭɝ ɧɚ ɞɪɭɝɚ. 
ɉɪɢ ɫɚɦɨɬɟɱɧɨɣ ɫɢɫɬɟɦɟ Ɍȼɋ ɩɢɬɚɧɢɟ ɤɨɥɥɟɤɬɨɪɨɜ  ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɨɬ 
ɪɚɡɧɵɯ ɜɨɞɨɡɚɛɨɪɨɜ.  

ɇɚ ɫɥɢɜɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɪɟɝɭɥɢɪɭɸɳɭɸ 
ɚɪɦɚɬɭɪɭ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɚ ɱɚɫɬɢɱɧɵɦ ɨɬɤɪɵɬɢɟɦ ɡɚɞɜɢɠɟɤ ɧɟ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ. 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɝɟɧɟɪɚɬɨɪɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɪɟɝɭɥɢɪɭɸɳɭɸ ɚɪɦɚɬɭɪɭ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɪɚɫɯɨɞɚ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɝɪɭɡɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ. 

ɉɢɬɚɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫ ɪɟɡɢɧɨɜɵɦɢ ɜɤɥɚɞɵɲɚɦɢ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜɨɞɨɣ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɜɡɜɟɲɟɧɧɵɯ ɱɚɫɬɢɰ ɧɟ ɛɨɥɟɟ 0,1 ɝ/ɥ. 
ɉɨɩɚɞɚɧɢɟ ɜ ɜɨɞɭ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɉɢɬɚɧɢɟ ɩɨɞɲɢɩɧɢɤɚ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ.  

ɉɨɞɚɱɚ ɜɨɞɵ ɤ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹɦ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢɥɢ 
ɞɜɢɝɚɬɟɥɶ ɝɟɧɟɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɡɚɦɤɧɭɬɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɤɨɥɶɰɟɜɨɣ 
ɢɥɢ ɝɪɚɧɟɧɨɣ ɮɨɪɦɵ. ɗɬɨɬ ɬɪɭɛɨɩɪɨɜɨɞ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɥɢɛɨ ɜ ɛɟɬɨɧɧɨɦ 
ɮɭɧɞɚɦɟɧɬɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɢɠɟ ɩɚɬɪɭɛɤɨɜ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹ, ɥɢɛɨ ɨɬɤɪɵɬɨ, 
ɫ ɧɚɪɭɠɧɨɣ ɫɬɨɪɨɧɵ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɤɨɠɭɯɚ. Ɉɬ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɟɥɚɸɬɫɹ 
ɨɬɜɨɞɵ, ɫɧɚɛɠɟɧɧɵɟ ɡɚɞɜɢɠɤɚɦɢ ɞɥɹ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢ ɪɟɦɨɧɬɟ ɨɞɧɨɝɨ 
ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɪɚɛɨɬɵ ɨɫɬɚɥɶɧɵɯ. ɋɥɢɜ ɧɚɝɪɟɬɨɣ ɜ 
ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹɯ ɜɨɞɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɜ 
ɧɢɠɧɢɣ ɛɶɟɮ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɯɥɚɞɢɬɟɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ  ɨɩɬɢɦɚɥɶɧɵɣ 
ɪɟɠɢɦ ɪɚɛɨɬɵ ɢ ɨɯɥɚɠɞɚɸɳɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ. 

Ʉ ɨɫɬɚɥɶɧɵɦ ɨɯɥɚɞɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦ ɨɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɩɨɞɚɟɬɫɹ ɩɨ 
ɨɬɞɟɥɶɧɵɦ ɩɚɪɚɥɥɟɥɶɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦ, ɫɧɚɛɠɟɧɧɵɦ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ 
ɨɬɤɥɸɱɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɚɫɯɨɞɚ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɫɥɢɜɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ 
ɰɟɥɹɯ ɭɦɟɧɶɲɟɧɢɹ ɤɨɪɪɨɡɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ ɨɯɥɚɞɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ ɨɫɬɚɜɚɥɢɫɶ ɡɚɩɨɥɧɟɧɧɵɦɢ ɜɨɞɨɣ ɞɚɠɟ ɩɪɢ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɚɝɪɟɝɚɬɟ ɢ 
ɨɬɤɥɸɱɟɧɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ. Ⱦɥɹ ɷɬɨɝɨ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɫɩɨɥɚɝɚɬɶ ɫɥɢɜɧɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ ɜɵɲɟ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢɥɢ ɭɫɬɪɚɢɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 
ɩɟɬɥɢ («ɭɬɤɢ»). ȼ ɜɟɪɯɧɟɣ ɬɨɱɤɟ ɤɚɠɞɨɣ ɩɟɬɥɢ ɢɥɢ ɧɚ ɜɵɫɨɤɨ ɪɚɫɩɨɥɨɠɟɧɧɨɦ 
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ɫɥɢɜɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɤɥɚɩɚɧ ɞɥɹ ɫɪɵɜɚ 
ɜɚɤɭɭɦɚ ɜ ɫɢɫɬɟɦɟ. 

ɋɥɢɜɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɜɵɜɨɞɹɬɫɹ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ, ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɜɨɞɵ. ȼɵɜɨɞ ɷɬɢɯ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɨɬɜɨɞɹɳɢɣ ɬɪɚɤɬ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɬɚɤ ɤɚɤ 
ɩɭɥɶɫɢɪɭɸɳɟɟ ɡɞɟɫɶ ɞɚɜɥɟɧɢɟ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ 
ɪɚɫɯɨɞɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ. ɉɨ ɷɬɨɣ ɠɟ ɩɪɢɱɢɧɟ ɬɚɤɠɟ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɨɬɜɨɞɢɬɶ ɜ ɨɬɫɚɫɵɜɚɸɳɭɸ ɬɪɭɛɭ ɜɨɞɭ ɜ ɫɢɫɬɟɦɟ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɬɭɪɛɢɧɧɨɝɨ 
ɩɨɞɲɢɩɧɢɤɚ. 

Ⱦɥɹ ɫɚɦɨɬɟɱɧɨ-ɫɢɮɨɧɧɨɣ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɝɞɟ 
ɜɚɤɭɭɦ ɜ ɫɥɢɜɧɨɣ ɜɟɬɜɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɪɚɫɩɨɥɚɝɚɟɦɨɝɨ ɧɚɩɨɪɚ, 
ɜɦɟɫɬɨ ɭɫɬɪɨɣɫɬɜɚ ɩɟɬɟɥɶ ɫ ɤɥɚɩɚɧɚɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬɤɥɸɱɟɧɢɟ 
ɰɢɪɤɭɥɹɰɢɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɡɚɞɜɢɠɤɚɦɢ ɧɚ ɫɥɢɜɧɵɯ ɜɟɬɜɹɯ, ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ 
ɩɪɢ ɨɫɬɚɧɨɜɤɟ ɚɝɪɟɝɚɬɚ ɫɚɦɢɯ ɜɨɞɨɡɚɛɨɪɨɜ. 

ɇɚ ɜɨɞɨɡɚɛɨɪɚɯ ɫɢɫɬɟɦɵ Ɍȼɋ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ, ɧɚ ɜɨɞɨɡɚɛɨɪɚɯ 
ɜɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɧɚɫɨɫɨɜ ɢ ɧɚ ɫɥɢɜɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɮɥɚɧɰɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɝɥɭɲɟɤ ɢ ɫɤɨɛɵ ɧɚ 
ɛɟɬɨɧɧɨɣ ɫɬɟɧɟ ɨɤɨɥɨ ɜɵɯɨɞɚ ɷɬɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɨɞɨɥɚɡɧɵɯ 
ɪɚɛɨɬ. 

ɇɚ ɜɫɟɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɫɨɟɞɢɧɟɧɧɵɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɜɟɪɯɧɢɦ ɢ 
ɧɢɠɧɢɦ ɛɶɟɮɚɦɢ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɩɟɪɜɵɟ ɡɚɞɜɢɠɤɢ ɜ 
ɩɨɦɟɳɟɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɬɚɥɶɧɵɦɢ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɜ ɜɨɞɟ ɞɪɟɣɫɟɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɨɪɶɛɟ 
ɫ ɧɟɣ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɫɬɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɛɨɪɶɛɟ ɫ ɞɪɟɣɫɟɧɨɣ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɟɟ 2,5 ɦ/ɫ, ɚ ɬɚɤɠɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɩɪɢ ɟɟ ɩɪɨɦɵɜɟ. 

ɉɪɢ ɨɛɪɚɫɬɚɧɢɢ ɫɢɫɬɟɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ (ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɝɪɭɛɵɯ ɪɟɲɟɬɨɤ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜɨɞɨɨɱɢɫɬɢɬɟɥɶɧɵɯ ɫɟɬɨɤ, 
ɜɨɞɨɩɪɢɟɦɧɵɯ ɢ ɜɫɚɫɵɜɚɸɳɢɯ ɤɚɦɟɪ ɢ ɧɚɩɨɪɧɵɯ ɜɨɞɨɜɨɞɨɜ) ɞɪɟɣɫɟɧɨɣ, 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɨɦɵɜɤɢ ɬɪɚɤɬɨɜ ɢ ɞɪɭɝɢɟ ɦɟɪɵ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɨɛɪɚɫɬɚɧɢɹ ɨɬɜɟɱɚɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

 

9.5 Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ Ɍȼɋ 

 

ȼɨɞɨɡɚɛɨɪɵ 

ȼɨɞɨɡɚɛɨɪɵ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɜ ɦɟɫɬɚɯ ɞɨɫɬɭɩɧɵɯ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɫɢɫɬɟɦɵ Ɍȼɋ: 

-   ɩɪɢ ɫɚɦɨɬɟɱɧɨɣ ɫɢɫɬɟɦɟ: ɜ ɧɚɩɨɪɧɵɯ ɜɨɞɨɜɨɞɚɯ, ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ, ɜ 
ɧɚɩɨɪɧɨɣ ɫɬɟɧɤɟ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

- ɩɪɢ ɧɚɫɨɫɧɨɣ ɫɢɫɬɟɦɟ: ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɛɵɱɤɚɯ ɡɚ ɡɚɬɜɨɪɚɦɢ 
ɨɬɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛ, ɜ ɧɚɩɨɪɧɨɣ ɫɬɟɧɤɟ ɜɟɪɯɧɟɝɨ ɢɥɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ; 

-  ɩɪɢ ɷɠɟɤɬɨɪɧɨɣ ɫɢɫɬɟɦɟ: ɜɨɞɨɡɚɛɨɪ ɪɚɛɨɱɟɣ ɜɨɞɵ ɢɡ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɚ 
ɷɠɟɤɬɢɪɭɟɦɨɣ ɜɨɞɵ ɢɡ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 



121 

 

ȼɨɞɨɡɚɛɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜ ɡɨɧɚɯ, ɧɟ ɩɨɞɜɟɪɠɟɧɧɵɯ 
ɡɚɤɭɩɨɪɤɟ ɲɭɝɨɣ, ɥɶɞɨɦ ɢɥɢ ɦɭɫɨɪɨɦ. ȼ ɪɚɣɨɧɚɯ ɫ ɫɭɪɨɜɵɦ ɤɥɢɦɚɬɨɦ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɦɟɪɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 
ɜɨɞɨɡɚɛɨɪɨɜ: 

- ɪɚɫɩɨɥɚɝɚɬɶ ɧɚ ɝɥɭɛɢɧɟ ɧɟ ɩɪɨɦɟɪɡɚɧɢɹ; 
- ɪɚɫɩɨɥɚɝɚɬɶ ɫ ɪɚɡɧɵɯ ɫɬɨɪɨɧ ɫɬɚɧɰɢɢ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɦɵɜɚ ɬɟɩɥɨɣ ɜɨɞɨɣ. 
ɋɤɨɪɨɫɬɢ ɧɚ ɜɨɞɨɡɚɛɨɪɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɨɬ 0,2 ɞɨ 1,2 ɦ/ɫ. 
 

ɇɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ȼ ɫɢɫɬɟɦɚɯ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ Ƚɗɋ ɢ ȽȺɗɋ ɩɪɢɦɟɧɹɸɬ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɰɟɧɬɪɨɛɟɠɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɟ ɧɚɫɨɫɵ: 
ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɜɯɨɞɚ ɬɢɩɚ Ⱦ, ɚ ɞɥɹ ɧɟɛɨɥɶɲɢɯ ɪɚɫɯɨɞɨɜ ɫɢɫɬɟɦɵ ɤɨɧɫɨɥɶɧɵɟ 
ɧɚɫɨɫɵ ɬɢɩɚ Ʉ. 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɧɚɫɨɫɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ: 
- ɜ ɩɨɚɝɪɟɝɚɬɧɨɣ ɢ ɝɪɭɩɩɨɜɨɣ ɫɯɟɦɚɯ ɧɟ ɛɨɥɟɟ ɞɜɭɯ; 
- ɜ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɯɟɦɚɯ ɧɟ ɛɨɥɟɟ ɬɪɟɯ. 
ɍɫɬɚɧɨɜɤɭ ɪɟɡɟɪɜɧɵɯ ɧɚɫɨɫɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɨɛɹɡɚɬɟɥɶɧɨ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜ ɩɨɚɝɪɟɝɚɬɧɵɯ ɢ ɝɪɭɩɩɨɜɵɯ ɫɯɟɦɚɯ ɭɫɬɚɧɨɜɤɭ 
ɨɞɧɨɝɨ ɢɥɢ ɞɜɭɯ ɪɟɡɟɪɜɧɵɯ ɧɚɫɨɫɨɜ ɧɚ ɜɫɸ Ƚɗɋ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɨɛɳɟɫɬɚɧɰɢɨɧɧɭɸ ɦɚɝɢɫɬɪɚɥɶ, ɤ ɤɨɬɨɪɨɣ ɩɨɞɤɥɸɱɚɸɬ 
ɚɝɪɟɝɚɬɧɵɟ ɫɢɫɬɟɦɵ ɱɟɪɟɡ ɨɩɟɪɚɬɢɜɧɭɸ ɡɚɩɨɪɧɭɸ ɚɪɦɚɬɭɪɭ. 

ɇɚɫɨɫɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ ɭ 
ɜɨɞɨɡɚɛɨɪɚ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɧɚɫɨɫɨɜ ɜɵɲɟ ɭɪɨɜɧɹ ɜɨɞɵ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɡɚɩɨɥɧɟɧɢɟ ɢɯ ɜɨɞɨɣ ɩɪɢ ɩɭɫɤɟ ɫɥɟɞɭɸɳɢɦɢ 
ɫɩɨɫɨɛɚɦɢ: 

- ɭɫɬɚɧɨɜɤɚ ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɩɪɢɟɦɧɨɝɨ ɤɥɚɩɚɧɚ ɢ 
ɡɚɩɨɥɧɟɧɢɟ ɧɚɫɨɫɚ ɢɡ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

- ɭɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦɧɨɝɨ ɛɚɤɚ ɧɚ ɜɫɚɫɵɜɚɸɳɟɦ ɬɪɭɛɨɩɪɨɜɨɞɟ ɧɚɫɨɫɚ; 
- ɭɫɬɚɧɨɜɤɚ ɜɚɤɭɭɦ-ɧɚɫɨɫɨɜ, ɷɠɟɤɬɨɪɨɜ. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɜɫɚɫɵɜɚɸɳɟɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɟɝɨ ɤɨɦɩɨɧɨɜɤɚ ɜɵɩɨɥɧɹɸɬɫɹ 

ɢɫɤɥɸɱɚɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɫɚɫɵɜɚɧɢɹ ɜɨɡɞɭɯɚ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɡɞɭɲɧɵɯ 
ɦɟɲɤɨɜ. 

 

Эɠɟɤɬɨɪɵ 

ɗɠɟɤɬɨɪɵ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɩɪɨɟɤɬɚɦ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɚ 
ɡɚɜɨɞɟ-ɢɡɝɨɬɨɜɢɬɟɥɟ ɝɢɞɪɨɬɭɪɛɢɧ. ɗɠɟɤɬɨɪɵ ɦɨɝɭɬ ɛɵɬɶ ɧɟɪɟɝɭɥɢɪɭɟɦɵɟ ɢ 
ɪɟɝɭɥɢɪɭɟɦɵɟ. 

Ɋɟɝɭɥɢɪɭɟɦɵɟ ɷɠɟɤɬɨɪɵ ɩɪɢɦɟɧɹɸɬ ɧɚ ɨɛɴɟɤɬɚɯ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɩɨɞɚɱɢ ɩɪɢ ɛɨɥɶɲɢɯ ɤɨɥɟɛɚɧɢɹɯ ɧɚɩɨɪɚ Ƚɗɋ ɢ 
ɡɧɚɱɢɬɟɥɶɧɵɯ ɫɟɡɨɧɧɵɯ ɢɡɦɟɧɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ. ɉɪɢ ɷɬɨɦ 
ɫɪɟɞɧɟɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɄɉȾ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɷɠɟɤɬɨɪɚ ɜɵɲɟ, ɱɟɦ ɭ 
ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ. 
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Ɏɢɥɶɬɪɵ 

Ɏɢɥɶɬɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɫɢɫɬɟɦɟ Ɍȼɋ ɫ ɰɟɥɶɸ ɨɱɢɫɬɤɢ ɜɨɞɵ ɨɬ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. Ɍɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɜɨɞɨɩɨɬɪɟɛɢɬɟɥɹ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɮɢɥɶɬɪɵ ɫ ɩɨɞɜɢɠɧɵɦ ɢ 
ɧɟɩɨɞɜɢɠɧɵɦ ɮɢɥɶɬɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɟɫɬɢ 
ɩɪɨɦɵɜ ɮɢɥɶɬɪɚ ɥɢɛɨ ɫ ɨɬɤɥɸɱɟɧɢɟɦ ɨɬ ɫɢɫɬɟɦɵ, ɥɢɛɨ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ. 

ɉɪɢ ɨɞɧɨɦ ɪɚɛɨɱɟɦ ɮɢɥɶɬɪɟ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɪɟɡɟɪɜɧɨɝɨ ɮɢɥɶɬɪɚ. ɉɪɢ 
ɤɨɥɢɱɟɫɬɜɟ ɪɚɛɨɱɢɯ ɮɢɥɶɬɪɨɜ ɨɬ ɞɜɭɯ ɢ ɛɨɥɟɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɪɟɡɟɪɜɧɵɟ ɮɢɥɶɬɪɵ 
ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɬɶ. 

 

Ɍɟɩɥɨɨɛɦɟɧɧɵɟ ɚɩɩɚɪɚɬɵ 

Ʉɨɦɩɨɧɨɜɤɚ ɫɢɫɬɟɦ ɩɢɬɚɧɢɹ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɥɧɨɟ ɢ ɩɨɫɬɨɹɧɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɜɨɞɨɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɜɨ ɜɫɟɯ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɜɤɥɸɱɚɹ ɞɥɢɬɟɥɶɧɭɸ ɨɫɬɚɧɨɜɤɭ ɫɢɫɬɟɦɵ. 

ɉɪɢ ɩɢɬɚɧɢɢ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɜɵɩɨɥɧɹɬɶ ɭɫɥɨɜɢɟ: ɞɚɜɥɟɧɢɟ ɦɚɫɥɚ ɛɨɥɶɲɟ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɚ 0,5 - 1,0 ɤɝɫ/ɫɦ2. 

Ɉɝɪɚɧɢɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɜɵɩɨɥɧɹɟɬɫɹ 
ɭɫɬɚɧɨɜɤɨɣ ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ. 

Ɇɚɬɟɪɢɚɥ ɬɪɭɛɨɤ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜɵɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ ɜɨɞɵ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɬɧɨɝɨ ɩɪɨɦɵɜɚ 
ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɤɨɥɥɟɤɬɨɪɨɜ. 

 

9.6 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ   
 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧɚ ɛɟɫɩɟɪɟɛɨɣɧɚɹ ɩɨɞɚɱɚ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɨɪɦɚɬɢɜɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢ ɬɪɟɛɭɟɦɨɝɨ ɤɚɱɟɫɬɜɚ. Ɍɚɤ ɠɟ ɫɢɫɬɟɦɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɯɥɚɠɞɟɧɢɟ ɨɩɨɪɧɵɯ ɭɡɥɨɜ, 
ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɫɦɚɡɤɭ ɨɛɪɟɡɢɧɟɧɧɨɝɨ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɢ 
ɞɪɭɝɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ.  

Ⱦɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɨɞɲɢɩɧɢɤɚ ɬɭɪɛɢɧɵ ɛɟɡ ɩɨɞɚɱɢ ɨɯɥɚɠɞɚɸɳɟɣ 
ɜɨɞɵ - ɧɟ ɛɨɥɟɟ 15 ɦɢɧɭɬ(ɞɥɹ ɩɨɞɲɢɩɧɢɤɨɜ ɫ ɦɚɫɥɹɧɨɣ ɜɚɧɧɨɣ), ɞɥɹ ɩɨɞɲɢɩɧɢɤɚ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɩɨɞɩɹɬɧɢɤɚ ɞɨɩɭɫɤɚɸɬ ɪɚɛɨɬɭ ɜ ɬɟɱɟɧɢɢ 15 ɦɢɧɭɬ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɩɨɞɚɱɢ ɜɨɞɵ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɫɟɝɦɟɧɬɨɜ. 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨɟ 
ɜɵɹɜɥɟɧɢɟ ɚɜɚɪɢɣɧɨɨɩɚɫɧɵɯ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɪɢɧɹɬɢɟ 
ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɧɚɞɟɠɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ. 

ɉɟɪɢɨɞɢɱɟɫɤɢɟ ɨɫɦɨɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɹɬɫɹ ɥɢɰɚɦɢ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɦɢ ɢɯ ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɨɫɦɨɬɪɨɜ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ Ƚɗɋ. Ɋɟɡɭɥɶɬɚɬɵ ɨɫɦɨɬɪɨɜ 
ɞɨɥɠɧɵ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɠɭɪɧɚɥ. Ɉɛɴёɦ ɢ ɩɨɪɹɞɨɤ ɤɨɧɬɪɨɥɹ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɨɠɟɧɢɹɦɢ ɞɟɣɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ, 
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ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɚ ɪɚɛɨɬɚɸɳɟɦ ɢ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɟɪɢɨɞɢɱɟɫɤɨɦɭ ɨɫɦɨɬɪɭ 
ɢ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɩɨɞɥɟɠɚɬ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɢ ɦɟɯɚɧɢɡɦɵ ɫɢɫɬɟɦɵ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ (Ɍȼɋ) ɚɝɪɟɝɚɬɚ: 

- ɜɨɞɨɡɚɛɨɪɵ; 
- ɜɨɞɨɡɚɛɨɪɧɵɟ ɢ ɚɝɪɟɝɚɬɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɢ ɪɟɦɨɧɬɧɚɹ ɚɪɦɚɬɭɪɚ; 
- ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɢ ɪɟɝɭɥɢɪɭɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ; 
- ɮɢɥɶɬɪɵ, ɪɟɝɭɥɹɬɨɪɵ ɞɚɜɥɟɧɢɹ; 
- ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ; 
- ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɝɟɧɟɪɚɬɨɪɚ ɢ ɩɨɞɩɹɬɧɢɤɚ; 
- ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ (ɦɚɫɥɹɧɚɹ ɫɦɚɡɤɚ); 
- ɭɩɥɨɬɧɟɧɢɹ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ (ɜɨɞɹɧɚɹ ɫɦɚɡɤɚ); 
- ɭɩɥɨɬɧɟɧɢɹ ɜɚɥɚ ɬɭɪɛɢɧɵ; 
- ɨɯɥɚɠɞɟɧɢɟ ɥɚɛɢɪɢɧɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɊɈ ɬɭɪɛɢɧɵ ɩɪɢ 

ɪɚɛɨɬɟ ɜ ɪɟɠɢɦɟ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ; 
- ɷɠɟɤɬɨɪɵ ɢ ɧɚɫɨɫɵ ɞɥɹ ɨɬɤɚɱɤɢ ɜɨɞɵ ɫ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɢ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɞɨɣ ɫɢɫɬɟɦɵ Ɍȼɋ ɷɠɟɤɬɨɪɧɨɝɨ ɬɢɩɚ; 
- ɫɯɟɦɚ ɪɟɰɢɪɤɭɥɹɰɢɢ ɢ ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɨɜ; 
- ɫɯɟɦɚ ɩɢɬɚɧɢɹ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ 

ɜɨɞɹɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ; 
- ɫɢɫɬɟɦɚ ɩɨɞɜɨɞɚ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
- ɫɯɟɦɚ ɩɪɨɦɵɜɚ ɩɨɪɨɝɨɜ ɢ ɩɚɡɨɜ ɡɚɬɜɨɪɨɜ ɜɨɞɨɜɨɞɨɜ ɢ ɨɬɫɚɫɵɜɚɸɳɢɯ 

ɬɪɭɛ; 
- ɫɯɟɦɚ ɡɚɥɢɜɚ ɧɚɫɨɫɨɜ ɫɢɫɬɟɦɵ ɞɪɟɧɚɠɚ ɢ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ; 
- ɫɯɟɦɚ ɡɚɳɢɬɵ ɨɬ ɨɛɦɟɪɡɚɧɢɹ ɩɚɡɨɜ ɡɚɬɜɨɪɨɜ. 
ɋɨɫɬɨɹɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɩɭɬɟɦ ɨɫɦɨɬɪɨɜ ɧɚ ɧɚɥɢɱɢɟ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɤɨɪɪɨɡɢɨɧɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɢɡɦɟɧɟɧɢɸ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɪɟɡɭɥɶɬɚɬɚɦ ɨɩɪɟɫɫɨɜɤɢ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɨɞɜɟɪɠɟɧɧɵɟ ɜɢɛɪɚɰɢɢ, 
ɚ ɬɚɤɠɟ ɮɭɧɞɚɦɟɧɬɵ ɩɨɞ ɨɩɨɪɚɦɢ ɢ ɷɫɬɚɤɚɞɚɦɢ ɞɥɹ ɷɬɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɥɠɧɵ ɬɳɚɬɟɥɶɧɨ ɨɫɦɚɬɪɢɜɚɬɶɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɢɛɨɪɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɡɚ ɚɦɩɥɢɬɭɞɨɣ ɢ ɱɚɫɬɨɬɨɣ ɜɢɛɪɚɰɢɢ. Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ 
ɚɦɩɥɢɬɭɞɚ ɜɢɛɪɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɨɫɬɚɜɥɹɟɬ 0,2 ɦɦ ɩɪɢ 
ɱɚɫɬɨɬɟ ɜɢɛɪɚɰɢɢ 40 Ƚɰ. ȼɵɹɜɥɟɧɧɵɟ ɩɪɢ ɷɬɨɦ ɞɟɮɟɤɬɵ ɩɨɞɥɟɠɚɬ ɭɫɬɪɚɧɟɧɢɸ.  

ɋɪɨɤɢ ɩɪɨɜɟɞɟɧɢɹ ɨɫɦɨɬɪɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɢ 
ɫɨɫɬɨɹɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɭ, ɧɨ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ 3 ɦɟɫɹɰɚ.  

ɋɨɫɬɨɹɧɢɟ ɜɨɞɨɡɚɛɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
ɨɰɟɧɢɜɚɸɬ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɪɢ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɡɚɤɥɚɞɧɵɯ ɜɨɞɨɡɚɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɨɢɡɜɨɞɹɬ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɭɱɚɫɬɤɨɜ ɬɪɭɛɵ ɜ ɡɨɧɟ ɜɵɯɨɞɚ ɢɡ ɛɟɬɨɧɚ, ɚ ɬɚɤɠɟ ɢɯ ɨɩɪɟɫɫɨɜɤɭ ɢ 
ɩɪɨɞɭɜɤɭ. 
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ɉɪɢ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɧɚɫɨɫɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɪɨɜɟɪɹɸɬ ɤɚɱɟɫɬɜɨ ɡɚɞɟɥɤɢ 
ɚɧɤɟɪɨɜ, ɫɨɫɬɨɹɧɢɟ ɮɭɧɞɚɦɟɧɬɧɨɝɨ ɛɥɨɤɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɪɚɦɵ, 
ɩɪɢɰɟɧɬɪɨɜɤɭ ɞɜɢɝɚɬɟɥɹ ɤ ɧɚɫɨɫɭ, ɨɫɦɚɬɪɢɜɚɸɬ ɩɨɞɜɨɞɹɳɢɟ ɢ ɨɬɜɨɞɹɳɢɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɤɨɦɩɟɧɫɚɬɨɪɵ (ɩɪɢ ɢɯ ɧɚɥɢɱɢɢ), ɨɫɦɚɬɪɢɜɚɸɬ ɢ ɩɪɨɜɟɪɹɸɬ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢёɦɧɵɯ ɢ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ. 

Ɋɟɡɟɪɜɧɵɟ ɧɚɫɨɫɵ ɫɢɫɬɟɦɵ Ɍȼɋ ɞɨɥɠɧɵ ɛɵɬɶ ɢɫɩɪɚɜɧɵɦɢ ɢ ɜ ɩɨɫɬɨɹɧɧɨɣ 
ɝɨɬɨɜɧɨɫɬɢ ɤ ɩɭɫɤɭ - ɫ ɨɬɤɪɵɬɵɦɢ ɡɚɞɜɢɠɤɚɦɢ ɧɚ ɜɯɨɞɧɨɦ ɢ ɜɵɯɨɞɧɨɦ 
ɬɪɭɛɨɩɪɨɜɨɞɟ. ɉɪɨɜɟɪɤɚ ɢɯ ɜɤɥɸɱɟɧɢɹ ɢ ɩɥɚɧɨɜɵɣ ɩɟɪɟɯɨɞ ɫ ɪɚɛɨɬɚɸɳɟɝɨ 
ɧɚɫɨɫɚ ɧɚ ɪɟɡɟɪɜɧɵɣ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨ ɝɪɚɮɢɤɭ, ɧɨ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 
ɦɟɫɹɰ.  

ɉɪɨɜɟɪɤɟ ɢ ɨɰɟɧɤɟ ɫɨɫɬɨɹɧɢɹ ɬɚɤɠɟ ɩɨɞɥɟɠɚɬ ɞɚɬɱɢɤɢ ɜɢɡɭɚɥɶɧɨɝɨ 
ɤɨɧɬɪɨɥɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɜɨɞɨɡɚɛɨɪɚɯ, ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɮɢɥɶɬɪɨɜ ɢ ɧɚɫɨɫɨɜ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɢɝɨɞɧɨɫɬɢ ɤ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɮɢɥɶɬɪɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɪɟɠɢɦ ɢɯ ɪɚɛɨɬɵ, ɤɚɱɟɫɬɜɨ ɢ ɱɢɫɬɨɬɭ ɨɱɢɫɬɤɢ ɜɨɞɵ, 
ɚ ɬɚɤɠɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ.  

ȼ ɰɟɥɹɯ ɧɚɞɟɠɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɦɢɦɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɧɚɥɢɱɢɟɦ 
ɫɬɪɭɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɩɨɞɩɹɬɧɢɤɚ, ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɩɨɞɲɢɩɧɢɤɚ ɝɟɧɟɪɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɡɚ ɪɚɫɯɨɞɨɦ ɢ ɞɚɜɥɟɧɢɟɦ ɜɨɞɵ ɜ ɧɚɩɨɪɧɨɣ ɜɚɧɧɟ 
ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɢ ɭɝɥɟɝɪɚɮɢɬɨɜɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɫɥɟɞɭɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɞɚɜɥɟɧɢɟɦ, ɩɟɪɟɩɚɞɨɦ ɞɚɜɥɟɧɢɹ, 
ɧɚɥɢɱɢɟɦ ɫɬɪɭɢ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ ɲɬɚɬɧɵɦ ɩɪɢɛɨɪɚɦ ɜ 
ɦɟɫɬɚɯ ɢɯ ɭɫɬɚɧɨɜɤɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɚɪɦɚɬɭɪɵ ɞɨɥɠɧɵ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ: 
-   ɪɚɫɯɨɞ ɢ ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɧɚ ɭɩɥɨɬɧɟɧɢɟ ɜɚɥɚ; 
-   ɫɨɫɬɨɹɧɢɟ ɫɚɥɶɧɢɤɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɧɚ ɜɟɧɬɢɥɹɯ ɢ ɡɚɞɜɢɠɤɚɯ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɫɭɬɫɬɜɢɟ ɩɪɨɬɟɱɟɤ; 
- ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɩɨɞɩɹɬɧɢɤɚ, ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, 

ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
- ɪɚɡɦɟɪɵ ɬɟɩɥɨɜɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɪɚɫɱɟɬɧɵɦ ɡɧɚɦɟɧɢɹɦ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɢɧɞɢɤɚɬɨɪɨɜ. 
-   ɨɬɫɭɬɫɬɜɢɟ ɡɚɳɟɦɥɟɧɢɣ ɢ ɩɨɜɵɲɟɧɧɨɣ ɜɢɛɪɚɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. 
- ɩɥɨɬɧɨɫɬɶ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɚɪɦɚɬɭɪɵ ɢ ɮɥɚɧɰɟɜɵɯ 

ɫɨɟɞɢɧɟɧɢɣ 

-  ɫɬɟɩɟɧɶ ɡɚɬɹɠɤɢ ɩɪɭɠɢɧɵ ɩɨɞɜɟɫɨɤ ɢ ɨɩɨɪ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ – ɧɟ 
ɪɟɠɟ 1 ɪɚɡɚ ɜ 2 ɝɨɞɚ.  

-   ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɫɚɥɶɧɢɤɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɚɪɦɚɬɭɪɵ. 
-   ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɨɤɚɡɚɧɢɣ ɭɤɚɡɚɬɟɥɟɣ ɩɨɥɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɸɳɟɣ ɚɪɦɚɬɭɪɵ 

ɧɚ ɳɢɬɚɯ ɟɟ ɮɚɤɬɢɱɟɫɤɨɦɭ ɩɨɥɨɠɟɧɢɸ 

ɇɚ ɪɚɛɨɬɚɸɳɟɦ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɩɨɞɥɟɠɢɬ ɨɰɟɧɤɟ ɫɩɨɫɨɛɧɨɫɬɶ ɫɢɫɬɟɦɵ Ɍȼɋ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɚɜɥɟɧɢɟ ɜ ɡɚɞɚɧɧɵɯ ɩɪɟɞɟɥɚɯ ɢ ɧɟɨɛɯɨɞɢɦɭɸ 
ɩɨɞɚɱɭ ɜɨɞɵ ɤ ɩɨɬɪɟɛɢɬɟɥɹɦ. ȼ ɫɢɫɬɟɦɚɯ Ɍȼɋ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɚɜɥɟɧɢɟ ɜɨɞɵ 1,6 -
5,0 ɤɝ/ɫɦ2, ɤɨɬɨɪɨɟ ɧɚɡɧɚɱɚɸɬ ɡɚɜɨɞɵ-ɢɡɝɨɬɨɜɢɬɟɥɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɡ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɩɪɨɱɧɨɫɬɢ 
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ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɚɩɩɚɪɚɬɨɜ. ɉɪɢ ɪɚɛɨɬɟ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɣ ɧɟ ɞɨɥɠɧɵ ɜɵɯɨɞɢɬɶ 
ɡɚ ɩɪɟɞɟɥɵ, ɭɤɚɡɚɧɧɵɟ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

ɉɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɤɨɧɬɪɨɥɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɹɬɶ ɫɩɨɫɨɛɧɨɫɬɶ 
ɪɟɝɭɥɹɬɨɪɨɜ ɞɚɜɥɟɧɢɹ ɢɥɢ ɞɪɨɫɫɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜ ɫɯɟɦɚɯ ɨɯɥɚɠɞɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɚɩɩɚɪɚɬɚɯ ɞɪɭɝɢɯ ɫɢɫɬɟɦ, ɡɚɩɨɥɧɟɧɧɵɯ 
ɦɚɫɥɨɦ ɨɛɟɫɩɟɱɢɜɚɬɶ ɞɚɜɥɟɧɢɟ ɦɚɫɥɚ ɛɨɥɶɲɟ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 0,5-

0,1 ɤɝ/ɫɦ2. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɫɢɫɬɟɦɵ Ɍȼɋ 
ɩɪɢɦɟɧɹɸɬɫɹ ɚɧɚɥɨɝɨɜɵɟ ɞɚɬɱɢɤɢ ɢ ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɟ ɦɚɧɨɦɟɬɪɵ. 

ɂɫɩɵɬɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɬɚɤɠɟ ɜ ɫɥɭɱɚɟ ɥɸɛɵɯ ɢɡɦɟɧɟɧɢɣ, 
ɜɧɟɫɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ.  

Ⱦɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɢɫɩɵɬɚɧɢɹ, ɜɤɥɸɱɚɸɳɢɟ 
ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɵ, ɞɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɢ ɨɩɪɟɞɟɥɟɧɢɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ. 

ȼ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɢɥɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɨɩɨɥɧɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɧɟɫɟɧɵ ɜ ɢɧɫɬɪɭɤɰɢɢ. 

 

9.7 ɋɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋɒȽɗɋ, 
Ɍȼɋ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 

Ɍɟɯɧɢɱɟɫɤɨɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɭɸ 
ɫɢɫɬɟɦɭ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɟɟ ɬɪɟɛɭɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ, ɜ 
ɤɨɬɨɪɨɦ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɞɨɥɠɧɵ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɜɨɩɪɨɫɵ ɧɚɞɟɠɧɨɫɬɢ 
ɫɢɫɬɟɦɵ ɢ ɦɢɧɢɦɚɥɶɧɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ. ɉɪɨɜɨɞɢɬɫɹ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɟɫɥɢ ɟɟ 
ɩɪɢɧɹɬɶ, ɤɚɤ ɩɨɬɟɪɢ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɡɚɬɪɚɬɚɯ ɧɚ ɩɨɞɚɱɭ ɜɨɞɵ ɢɡ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ.  

ɉɪɢ ɜɵɛɨɪɟ ɫɢɫɬɟɦɵ ɞɥɹ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɩɪɨɜɨɞɢɥɨɫɶ ɬɟɯɧɢɤ-

ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɫɢɫɬɟɦ ɫ ɡɚɛɨɪɨɦ ɜɨɞɵ ɧɚɫɨɫɚɦɢ ɢɡ ɇȻ ɢ ɫɢɫɬɟɦɵ ɫ 
ɷɠɟɤɬɨɪɚɦɢ, ɭɱɢɬɵɜɚɥɢɫɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɨɬɪɟɛɥɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚɫɨɫɚɦɢ ɢ ɩɨɬɟɪɢ ɜ ɫɥɭɱɚɟ ɡɚɛɨɪɚ ɜɨɞɵ ɢɡ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ, ɩɨɥɭɱɢɥɨɫɶ, ɱɬɨ ɩɨɬɟɪɢ ɜ ɫɥɭɱɚɟ ɡɚɛɨɪɚ ɜɨɞɵ ɢɡ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ 
ɡɚɬɪɚɬɵ ɧɚ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚɫɨɫɚɦɢ ɩɨɱɬɢ ɨɞɢɧɚɤɨɜɵɟ.  

ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɧɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɬɪɟɛɭɟɬ 
ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɪɨɮɢɥɚɤɬɢɤɢ, ɪɟɦɨɧɬɚ.  ɉɨɷɬɨɦɭ ɫɢɫɬɟɦɵ Ɍȼɋ, ɝɞɟ ɩɨɞɚɱɚ ɜɨɞɵ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɷɠɟɤɬɨɪɚɦɢ ɢ ɫɚɦɨɬɟɱɧɵɟ ɫɢɫɬɟɦɵ ɢɦɟɟɬ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɤɚɤ ɩɨ  
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɡɚɬɪɚɬɚɦ, ɬɚɤ ɢ ɩɨ ɧɚɞɟɠɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɧɟ ɢɦɟɸɬ 
ɜɪɚɳɚɸɳɢɯɫɹ ɷɥɟɦɟɧɬɨɜ ɢ ɬɪɭɳɢɯɫɹ ɩɨɜɟɪɯɧɨɫɬɟɣ.  

ɇɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɢɫɬɟɦɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɜɨɞɨɫɬɪɭɣɧɵɯ ɷɠɟɤɬɨɪɨɜ ɛɨɥɶɲɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. ȼɨɩɪɨɫ ɨɛ ɷɤɨɧɨɦɢɢ 
ɜɨɞɵ ɧɚɲɟɥ ɫɜɨɟ ɪɚɡɜɢɬɢɟ, ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɷɠɟɤɬɨɪɚ ɫ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɩɨɞɚɱɢ 
ɜɨɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɬɟɦɩɟɪɚɬɭɪɵ. 
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ɋɢɫɬɟɦɚ Ɍȼɋ ɨɫɭɳɟɫɬɜɥɹɟɬ ɨɯɥɚɠɞɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɡɥɨɜ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɤɨɧɞɢɰɢɨɧɟɪɨɜ. ɋɯɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɱɟɪɬɟɠɟ. Ɍɟɯɧɢɱɟɫɤɨɟ 
ɜɨɞɨɫɧɚɛɠɟɧɢɟ ȽȺ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɞɜɭɯ ɧɚɫɨɫɨɜ ɷɠɟɤɬɨɪɧɨɝɨ ɬɢɩɚ (1ɗ ɢ 2ɗ) 
ɩɨ ɩɪɚɜɨɣ ɢ ɥɟɜɨɣ ɧɢɬɤɟ. 

Ʉɚɠɞɵɣ ɢɡ ɷɠɟɤɬɨɪɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɩɨɬɟɪɧɟ ɧɚ ɨɬɦ. 305,25 ɦ ɫɨɟɞɢɧɟɧ 
ɫɨ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɨɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɧɢɠɧɢɦ ɛɶɟɮɨɦ. "Ɉɫɬɪɚɹ" ɪɚɛɨɱɚɹ ɜɨɞɚ 
ɩɨɞɜɨɞɢɬɫɹ ɢɡ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ (30% ɨɛɳɟɝɨ ɨɛɴɟɦɚ) ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɷɠɟɤɬɢɪɨɜɚɧɢɹ (ɪɚɡɪɟɠɟɧɢɹ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɛɨɪ ɜɨɞɵ (70% ɨɛɳɟɝɨ ɨɛɴɟɦɚ) ɢɡ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ. Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɠɟɤɬɨɪɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ 
ɩɪɢɜɟɞɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.1 ɢ Ⱥ.2. 

ɋɭɦɦɚɪɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɬɟɯɜɨɞɨɫɧɚɛɠɟɧɢɟ ɨɞɧɨɝɨ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ tº ɪɟɱɧɨɣ ɜɨɞɵ 16ºɋ ɪɚɜɟɧ 2020 ɦɡ/ɱɚɫ. 

ɗɠɟɤɬɨɪ 1ɗ ɩɨɞɚɟɬ ɜɨɞɭ ɤ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ, ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɦ ɩɨɞɩɹɬɧɢɤɚ, ɩɨɞɲɢɩɧɢɤɚ ɝɟɧɟɪɚɬɨɪɚ, ɩɨɞɲɢɩɧɢɤɚ 
ɬɭɪɛɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɸ ɜɚɥɚ. ȼɨɞɚ, ɩɪɨɲɟɞɲɚɹ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɫɬɚɬɨɪɚ, 
ɩɨɞɚɟɬɫɹ ɤ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɗɠɟɤɬɨɪ 2ɗ ɩɨɞɚɟɬ ɜɨɞɭ ɤ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹɦ ɝɟɧɟɪɚɬɨɪɚ, ɢ ɧɚ ɪɟɡɟɪɜ 
ɨɯɥɚɠɞɟɧɢɹ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 

ȼ ɫɢɫɬɟɦɟ Ɍȼɋ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɭɫɬɚɧɨɜɥɟɧɨ ɩɟɪɟɥɢɜɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, 
ɩɪɟɞɨɬɜɪɚɳɚɸɳɟɟ ɩɪɟɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɞ ɫɬɚɬɢɱɟɫɤɢɦ ɞɚɜɥɟɧɢɟɦ ɦɚɫɥɚ ɜ ɧɢɯ. 

ɇɚ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɦɟɠɞɭ ɷɠɟɤɬɨɪɚɦɢ ɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɭɫɬɚɧɨɜɥɟɧɵ 
ɮɢɥɶɬɪɵ 1Ɏ, 2Ɏ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ ɩɨɜɨɪɨɬɧɵɯ ɫɟɬɨɤ, ɢɦɟɸɳɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɨɦɵɜɤɢ ɮɢɥɶɬɪɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

 

Ɍȼɋ Ɍɢɦɩɬɨɧɦɤɨɣ ȽЭɋ 

 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɵ ɧɚɫɨɫɧɚɹ, ɫ ɡɚɛɨɪɨɦ ɜɨɞɵ ɢɡ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɷɠɟɤɬɨɪɧɚɹ ɫ ɡɚɛɨɪɨɦ ɜɨɞɵ ɢɡ ɜɟɪɯɧɟɝɨ (ɥɢɛɨ ɫ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
ȽȺ) ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ. ɉɪɨɜɟɥɢɫɶ ɪɚɫɱɟɬɵ, ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɞɚɧɧɵɯ ɫɯɟɦ, ɫ ɭɱɟɬɨɦ 
ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
Ɍɪɟɛɭɟɦɵɟ ɪɚɫɯɨɞɵ: 

ȼɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ ɝɟɧɟɪɚɬɨɪɚ                                                            600 ɦ3/ɱ 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤɢ ɫɬɚɬɨɪɚ                                                                       280 ɦ3/ɱ 

Ɇɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɩɨɞɩɹɬɧɢɤɚ                                                              173 ɦ3/ɱ 

Ɇɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɩɨɞɲɢɩɧɢɤɚ ɝɟɧɟɪɚɬɨɪɚ                                           43 ɦ3/ɱ 

ɉɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ                                                                                 43 ɦ3/ɱ 

ɍɩɥɨɬɧɟɧɢɟ ɜɚɥɚ                                                                                       14 ɦ3/ɱ 

ɂɬɨɝɨ:                                                                                                    1153 ɦ3/ɱ 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫ ɜɚɪɢɚɧɬɚɦɢ  ɧɚɫɨɫɧɨɝɨ ɢ 
ɷɠɟɤɬɨɪɧɨɝɨ ɬɢɩɚ (ɫ ɭɱɟɬɨɦ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɵ 4 ɚɝɪɟɝɚɬɨɜ ɢ ɫɥɭɠɛɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 30 ɥɟɬ). Ɋɚɫɱɟɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.1 
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Ɍɚɛɥɢɰɚ 9.1 – Ɋɚɫɱɟɬɵ ɫɬɨɢɦɨɫɬɢ ɜɚɪɢɚɧɬɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɗɠɟɤɬɨɪɵ ɇɚɫɨɫɵ 

Ʉɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ 

ɗɠɟɤɬɨɪɵ  ʹ,Ͷˏˎː.˓˖˄ ∙ ͺ˛˕ = ͳͻ,ʹˏˎː.˓˖˄ ɇɚɫɨɫɵ ͺ,͸ ˏˎː.˓˖˄ ∙ ͺ˛˕ +  ʹ,͸ ˏˎː.˓˖˄ ሺʠʏʢሻ= ͹ͳ,Ͷ ˏˎː.˓˖˄ 

Ɂɚɬɪɚɬɵ ɧɚ 
ɷɥɟɤɬɪɢɱɟɫɤɭɸ 

ɷɧɟɪɝɢɸ 

ሺͳͳͷͶˏయ/˚͵͸ͲͲ ∙ ͵ͷ% ∙ ʹͶ˚. ∙ Ͷʏʒ ∙ ͵͸ͷˇːˈˌ ∙ ∙ ͵Ͳˎˈ˕ሻ/ͳ͸Ͳˏయ˔ ∙ ͳͷͲͲͲͲˍʑ˕ ∙ Ͳ,ʹʹ˓˖˄./ˍʑ˕ ==  ʹͶ,͵ʹ ˏˎː.˓˖˄ 

 ͳʹͺˍʑ˕∙˚ ∙ ʹͶ˚. ∙ ͺ˛˕ ∙ ∙ ͵͸ͷˇːˈˌ ∙ Ͳ,ʹʹ˓˖˄./ˍʑ˕ ∙ ͵Ͳˎˈ˕ = ͷͻ,ʹˏˎː.˓˖˄ 

Ɋɟɦɨɧɬ  Ͳ,ͲͶ ˏˎː.˓˖˄ ∙ ͺ˛˕ ∙ ͵Ͳˎˈ˕ =  ͻ,͸ ˏˎː.˓˖˄  Ͳ,Ͳͷͻ ˏˎː.˓˖˄ ∙ ͺ˛˕ ∙ ͵Ͳˎˈ˕ =  ͳͶ,ͳ͸ ˏˎː.˓˖˄ 

ɂɬɨɝɨ  ͷ͵,ͳʹ ˏˎː.˓˖˄ ͳͶͶ,͹͸ ˏˎː.˓˖˄ 

 

ɉɪɢɦɟɱɚɧɢɟ: ɫɬɨɢɦɨɫɬɶ ɷɠɟɤɬɨɪɨɜ ɌɄɉ ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ №7150101/08-

2210 ɨɬ 27.10.2015, ɫɬɨɢɦɨɫɬɶ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɇɚɫɨɫ Wilo DCC 980 P-

2) ɞɨɝɨɜɨɪ ɋɒ-196-2015-95-11 1 ɨɬ 05.06.2015ɝ. 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɧɚɫɨɫɧɨɣ ɢ ɷɠɟɤɬɨɪɧɨɣ ɫɢɫɬɟɦ.  
ɇɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɬɪɟɛɭɟɬ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɪɨɮɢɥɚɤɬɢɤɢ, ɪɟɦɨɧɬɚ, 

ɬɨɝɞɚ, ɤɚɤ ɫɢɫɬɟɦɵ Ɍȼɋ ɜ ɤɨɬɨɪɵɯ ɩɨɞɚɱɚ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɷɠɟɤɬɨɪɨɜ ɢɦɟɸɬ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɡɚɬɪɚɬɚɦ, ɢ ɩɨ 
ɧɚɞɟɠɧɨɫɬɢ (ɧɟ ɢɦɟɟɬ ɜɪɚɳɚɸɳɢɯɫɹ ɷɥɟɦɟɧɬɨɜ ɢ ɬɪɭɳɢɯɫɹ ɩɨɜɟɪɯɧɨɫɬɟɣ).  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɟ, ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ, 
ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɦɢɧɢɦɚɥɶɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬɚɯ 
ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɌɈ [38] ɜɵɛɢɪɚɟɦ ɷɠɟɤɬɨɪɧɭɸ 
ɫɢɫɬɟɦɭ Ɍȼɋ. Ɂɚ ɨɫɧɨɜɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɩɪɢɧɢɦɚɟɦ ɫɢɫɬɟɦɭ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɜɚɠɧɨɣ ɱɚɫɬɶɸ ɞɥɹ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ, ɬɚɤ ɤɚɤ ɛɥɢɡɥɟɠɚɳɢɟ ɬɟɪɪɢɬɨɪɢɢ ɛɨɝɚɬɵ 
ɡɚɥɟɠɚɦɢ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɬɚɤɢɯ ɤɚɤ ɚɥɦɚɡɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɧɚ ɡɚɩɚɞɟ 
ɪɟɫɩɭɛɥɢɤɢ, ɭɪɚɧɨɜɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ, ɤɪɭɩɧɟɣɲɟɟ ɜ Ɋɨɫɫɢɢ ɦɟɫɬɨɪɨɠɞɟɧɢɟ 
ɤɨɤɫɭɸɳɟɝɨ ɭɝɥɹ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ əɤɭɬɢɢ, ɚ ɬɚɤ ɠɟ 
ɫɟɪɟɛɪɹɧɵɟ, ɧɟɮɬɹɧɵɟ, ɝɚɡɨɜɵɟ, ɠɟɥɟɡɧɵɟ, ɨɥɨɜɹɧɧɵɟ, ɜɨɥɶɮɪɚɦɨɜɵɟ ɢ ɞɪ. 
ɦɟɫɬɨɪɨɠɞɟɧɢɹ. ȼ ɩɟɪɫɩɟɤɬɢɜɟ ɪɚɡɜɢɬɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɝɨɪɧɨ- 

ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɩɨ ɞɨɛɵɱɟ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ.  
ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 

Ɍɢɦɩɬɨɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ɍɢɦɩɬɨɧ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I 

ɤɥɚɫɫɚ. 
ȼ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ, ɪɚɜɧɚɹ 600 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 
5,09 ɦɥɪɞ.Ʉȼɬ·ɱ. Ɍɚɤ ɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ. 

Ɉɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
Ȼɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ ɤɨɬɨɪɨɦɭ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ  H୫ୟ୶ = ͳ͵ͻ ɦ,  

- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ         Hɪɚɫɱ = ͳͳ͹ ɦ, 

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ   H୫୧୬ = ͺ͹ ˏ. 

ɉɪɢ ɜɵɛɨɪ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɊɈ140-ȼ ɢ ɉɅȾ140-ȼ45⁰ 
ɫ ɪɚɡɥɢɱɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ 
ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɱɟɬɵɪɶɦɹ ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ, ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɞɢɚɦɟɬɪɨɦ 
ɪɚɛɨɱɢɯ ɤɨɥɟɫ D1 = 4,25ɦ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ - 855/235-32 

ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 150 Ɇȼɬ. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 9 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (5 ȼɅɗɉ 220 
ɤȼ, 4 ɛɥɨɤɚ) ɄɊɍɗ 220 ɤȼɬ, ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɫ Ɇɒȼ.  

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ  ɨɛɨɪɭɞɨɜɚɧɢɟ: ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ - 200000/220, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ - 2500/13,8 ɞɥɹ ȼɅɗɉ - 

ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ - 240/32. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɥ ɩɟɪɟɱɟɧɶ 
ɝɥɚɜɧɵɯ ɡɚɳɢɬ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɫɨɝɥɚɫɧɨ ɉɍɗ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. ɉɥɨɬɢɧɚ ɫɨɫɬɨɢɬ ɫɢɡ 
ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɟɣ: 

ɚ) ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 

ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ; 
ɜ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ; 
ɝ) ɫɬɚɧɰɢɨɧɧɚɹ ɝɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ, ɦɚɬɟɪɢɚɥ ɛɟɬɨɧ; 
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Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɧɨɫɨɤ-ɬɪɚɦɩɥɢɧ. Ɍɚɤ ɠɟ ɜ ɤɚɱɟɫɬɜɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɛɵɥɢ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ 
ɩɥɨɬɢɧɵ, ɤɨɬɨɪɵɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɬɚɤ ɢ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɍɚɤ ɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ. 
 ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 
ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ ɩɨɫɬɨɹɧɧɵɦɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  

ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ 
ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɤɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 
1,26 ɩɪɢ ɧɨɪɦɚɬɢɜɧɨɦ ɡɧɚɱɟɧɢɢ 1,25 ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 
ɩɥɨɬɢɧɚ Ɍɢɦɩɬɨɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ 
ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ  ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɧɟ 
ɩɪɟɜɵɲɚɸɬ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  

Ɋɚɫɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤ ɠɟ 
ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

- ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ - 82 ɦɟɫɹɰɚ. 
- ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,22 ɪɭɛ./ɤȼɬ·ɱ 

- ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ - 24928,33 ɪɭɛ./ɤȼɬ 

ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ɍɢɦɩɬɨɧɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨɣ. 
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ɉɊИɅɈɀȿɇИȿ Ⱥ  

ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢчɟɫɤɢɣ ɪɚɫчɟɬ 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɉɟɪɜɚɹ ɢɬɟɪɚɰɢɹ 

                                                               Ʃ𝑄вдх˓. = −͹͵Ͳ,Ͳ 

 

  

ɦɟɫɹɰ 
Q ɛɵɬ 

ɩɨɥ 90% 
Q ɮɢɥ Qɜɞɯɪ. Qɯ.ɫɛɪ Q ɝɷɫ Q ɧ.ɛ Q ɜɯɤ Vɧɚɱ ∆Vɤɦ3 Vɤɨɧ 

Z ȼȻ 
ɧɚɱ 

Z ɜɛ 
ɤɨɧ 

Z 

ȼɛɫɪɟɞ 
Z ɧɛ ɇ ɝɷɫ N ȽЭɋ Nɝɚɪɚɧɬ. 

9 318,0 2 80 0 398,0 400 400 12,75 0,21 12,54 535,00 534,26 534,63 396,98 136,65 468 ɩɨ ɜɯɤ 

10 106,7 2 12 0 118,7 121 150 12,54 0,03 12,50 534,26 534,14 534,20 395,74 137,46 140 140,0 

11 42,7 2 249 0 291,7 294 150 12,50 0,67 11,84 534,14 531,69 532,92 396,56 135,36 340 340,0 

12 2,5 2 423 0 425,5 428 150 11,84 1,13 10,70 531,69 527,02 529,36 397,08 131,28 480 480,0 

1 2,3 2 441 0 443,3 445 150 10,70 1,18 9,52 527,02 521,32 524,17 397,15 126,02 480 480,0 

2 2,1 2 324 0 326,1 328 150 9,52 0,87 8,65 521,32 516,48 518,90 396,70 121,20 340 340,0 

3 7,7 2 130 0 137,7 140 150 8,65 0,35 8,31 516,48 514,37 515,43 395,83 118,59 140 140,0 

4 23,7 2 374 0 397,7 400 400 8,31 1,00 7,30 514,37 507,65 511,01 396,98 113,03 387 ɩɨ ɜɯɤ 

5 1231,0 2 -733 0 398,0 400 400 7,30 -2,23 9,54 507,65 521,39 514,52 396,98 116,54 399 ɩɨ ɜɯɤ 

6 1681,0 2 -1283 0 398,5 401 400 9,54 -3,44 12,97 521,39 535,74 528,57 396,98 130,58 448 ɩɨ ɜɯɤ 

7 1235,0 2 -737 0 398,0 400 400 12,97 -2,24 15,21 535,74 542,37 539,06 396,98 141,08 483 ɩɨ ɜɯɤ 

8 409,0 2 -10 0 399,0 401 400 15,21 -0,03 15,24 542,37 542,44 542,40 396,98 144,42 496 ɩɨ ɜɯɤ 
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Ɍɚɛɥɢɰɚ Ⱥ.2 - ɉɨɫɥɟɞɧɹɹ ɢɬɟɪɚɰɢɹ 

                                          Ʃ𝑄вдх˓. = Ͳ

ɦɟɫɹɰ 

Q ɛɵɬ 
ɩɨɥ 
90% 

Q ɮɢɥ Qɜɞɯɪ. Qɯ.ɫɛɪ Q ɝɷɫ Q ɧ.ɛ Q ɜɯɤ Vɧɚɱ ∆Vɤɦ3 Vɤɨɧ 
Z ȼȻ 
ɧɚɱ 

Z ɜɛ 
ɤɨɧ 

Z 

ȼɛɫɪɟɞ 
Z ɧɛ ɇ ɝɷɫ N ȽЭɋ Nɝɚɪɚɧɬ. 

9 318,0 2 80 0 398,0 400 400 12,75 0,21 12,54 535,00 534,26 534,63 396,98 136,65 468 ɩɨ ɜɯɤ 

10 106,7 2 89 0 195,7 198 150 12,54 0,24 12,30 534,26 533,41 533,83 396,12 136,71 230 230,0 

11 42,7 2 331 0 373,7 376 150 12,30 0,89 11,41 533,41 530,02 531,71 396,89 133,83 430 430,0 

12 2,5 2 513 0 515,5 518 150 11,41 1,37 10,04 530,02 523,92 526,97 397,39 128,58 570 570,0 

1 2,3 2 543 0 545,3 547 150 10,04 1,45 8,58 523,92 516,05 519,98 397,49 121,50 570 570,0 

2 2,1 2 436 0 438,1 440 150 8,58 1,17 7,41 516,05 508,44 512,24 397,13 114,12 430 430,0 

3 7,7 2 238 0 245,7 248 150 7,41 0,64 6,78 508,44 503,69 506,07 396,35 108,71 230 230,0 

4 23,7 2 377 0 400,4 401 400 6,78 1,96 4,82 503,69 485,70 494,69 398,09 95,61 622 ɩɨ ɜɯɤ 

5 1231,0 2 -733 0 398,0 400 400 4,82 -2,23 7,05 485,70 505,75 495,72 396,98 97,74 335 ɩɨ ɜɯɤ 

6 1681,0 2 -1233 0 398,0 400 400 7,05 -3,44 10,48 505,75 526,02 515,89 396,98 117,90 404 ɩɨ ɜɯɤ 

7 1235,0 2 -737 0 398,0 400 400 10,48 -2,24 12,72 526,02 534,91 530,46 396,98 132,48 453 ɩɨ ɜɯɤ 

8 409,0 2 -10 0 399,0 401 400 12,72 -0,03 12,75 534,91 535,00 534,95 396,98 136,97 470 ɩɨ ɜɯɤ 
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Ɋɢɫɭɧɨɤ Ⱥ.1 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 

 

                                                           -  ȼɢɥɸɣɫɤɚɹ ȽЭɋ.                                                     - Ɍɢɦɩɬɨɧɫɤɚɹ ȽЭɋ 

 

 

  

Э, МВт·ч 
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Ɋɢɫɭɧɨɤ Ⱥ.2 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

  

Э, МВт·ч 
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Ɍɚɛɥɢɰɚ Ⱥ.3 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  
ɇɚɝɪɭɡɤɚ ɫɢɫɬɟɦɵ ɋɭɳɟɫɬɜɭɸɳɚɹ ȽЭɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ ȽЭɋ ɌЭЦ 

ɦɟɫɹɰɵ 
P 

Ɇȼɬ 

Pɚɪ. 
Ɇȼɬ 

Pɧɪ. 
Ɇȼɬ 

Nɪɚɛ. 
Ɇȼɬ 

Nɚɪ. 
Ɇȼɬ 

Nɧɪ. 
Ɇȼɬ 

Nɪɟɦ. 
Ɇȼɬ 

Nɪɚɛ. 
Ɇȼɬ 

Nɚɪ. 
Ɇȼɬ 

Nɧɪ. 
Ɇȼɬ 

Nɪɟɦ. 
Ɇȼɬ 

Nɪɚɛ. 
Ɇȼɬ 

Nɚɪ. 
Ɇȼɬ 

Nɧɪ. 
Ɇȼɬ 

Nɪɟɦ. 
Ɇȼɬ 

I 2287 20 46 728 26 6 - 580 - 5 - 925 29 7 - 

II 2173 19 43 728 26 6 - 520 - 5 - 925 29 7 - 

III 1975 18 40 728 26 6 182 320 - 3 - 927 29 6 - 

IV 1747 15 35 728 26 6 - 520 - 5 162 499 21 5 - 

V 1549 14 31 728 26 6 - 370 - 3 - 451 20 5 200 

VI 1434 13 29 728 26 6 - 440 - 4 - 266 15 4 305 

VII 1434 13 29 728 26 6 - 475 - 4 - 231 13 4 305 

VIII 1548 14 31 728 26 6 - 500 - 4 - 320 16 5 200 

IX 1746 15 35 728 26 6 - 480 - 4 - 538 22 5 - 

X 1975 18 40 728 26 6 - 320 - 3 - 927 29 6 - 

XI 2173 19 43 728 26 6 - 520 - 5 - 925 29 7 - 

XII 2287 20 46 728 26 6 - 580 - 5 - 925 29 7 - 
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Ɍɚɛɥɢɰɚ Ⱥ.4– ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 

ɦɟɫɹɰ 
Q ɛɵɬ 

ɩɨɥ 50% 

Q 

ɮɢɥ 
Qɜɞɯɪ. Qɯ.ɫɛɪ Q ɝɷɫ Q ɧ.ɛ 

Q 

ɜɯɤ 
Vɧɚɱ ∆Vɤɦ3 Vɤɨɧ 

Z ȼȻ 
ɧɚɱ 

Z ɜɛ 
ɤɨɧ 

Z 

ȼɛɫɪɟɞ 
Z ɧɛ ɇ ɝɷɫ 

N 

ȽЭɋ 
Nɝɚɪɚɧɬ. 

9 419,2 2 0 0 419,2 421 400 12,75 0,00 12,75 535,00 535,00 535,00 397,06 136,54 492 ɩɨ ɜɯɤ 

10 240,6 2 46 0 286,6 289 150 12,75 0,12 12,63 535,00 534,58 534,79 396,12 137,69 230 230,0 

11 43,4 2 325 0 368,4 370 150 12,63 0,87 11,76 534,58 531,40 532,99 396,87 135,60 430 430,0 

12 44,3 2 461,5 0 505,8 508 150 11,76 1,24 10,52 531,40 526,21 528,80 397,36 131,05 570 570,0 

1 2,4 2 528 0 530,4 532 150 10,52 1,41 9,11 526,21 519,09 522,65 397,44 125,02 570 570,0 

2 2,4 2 419 0 421,4 423 150 9,11 1,12 7,99 519,09 512,33 515,71 397,07 118,69 430 430,0 

3 8,2 2 226 0 234,2 236 150 7,99 0,61 7,38 512,33 508,20 510,27 396,30 114,20 230 230,0 

4 24,9 2 958 0 982,9 985 400 7,38 2,57 4,82 508,20 485,70 496,95 398,79 97,61 825 ɩɨ ɜɯɤ 

5 1239,8 2 -800 0 439,8 442 400 4,82 -2,14 6,96 485,70 505,09 495,40 397,13 96,86 366 ɩɨ ɜɯɤ 

6 1827,3 2 -1338,5 0 488,8 491 400 6,96 -3,59 10,54 505,09 526,30 515,70 397,30 116,99 492 ɩɨ ɜɯɤ 

7 1920,3 2 -824 0 1096,3 1098 400 10,54 -2,21 12,75 526,30 535,00 530,65 398,83 130,41 1230 ɩɨ ɜɯɤ 

8 976,0 2 0 0 976,0 978 400 12,75 0,00 12,75 535,00 535,00 535,00 398,59 135,00 1133 ɩɨ ɜɯɤ 
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ɉɊИɅɈɀȿɇИȿ Ȼ 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɷɧɟɪɝɟɬɢчɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɍɚɛɥɢɰɚ Ȼ.1 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ-140-ȼ 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 

 

  

ɊɈ-140-ȼ 

D1 2,8 3 3,15 3,35 3,55 3,75 4 4,25 η˕ 0,926 0,926 0,927 0,927 0,928 0,928 0,929 0,929 

N'ɚɝɪ 85649,7 98390,5 108528 122820,9 138001,4 154069,6 175403,9 198126,5 

z'ɲɬ 7,01 6,10 5,53 4,89 4,35 3,89 3,42 3,03 

Z a 8 7 6 5 5 4 4 4 

N ɚɝɪ, Ɇȼɬ 75000 85714,3 85714,3 120000 120000 120000 150000 150000 ∆ͳ 1,0401 1,0408 1,0413 1,0420 1,0425 1,0431 1,0437 1,0443 

n'c 287,6 268,5 255,8 240,6 227,1 215,1 201,7 189,9 

n ɫɢɧɯ 300 272,6 272,6 250 230,8 230,8 200 187,5 

n' Hmax 69,9 67,9 71,4 69,6 68,1 71,9 66,4 66,1 

n' Hɪɚɫɱ 76,2 74,1 77,8 75,9 74,2 78,4 72,4 72,1 

n' Hmin 88,3 85,9 90,2 87,9 86,0 90,9 83,9 83,6 

Q*ɤɩɞ ɪɚɫɱ 0,794 0,791 0,717 0,740 0,791 0,709 0,778 0,782 

Q*ɤɩɞ max 0,613 0,611 0,554 0,571 0,611 0,547 0,601 0,604 

ɊɈ-140-ȼ 

D1 4,5 4,75 5 5,3 5,6 6 6,3 η˕ 0,930 0,930 0,931 0,931 0,932 0,932 0,933 

N'ɚɝɪ 222238,1 247739,1 274629,9 308734,3 344841,6 396101,3 436884,5 

z'ɲɬ 2,70 2,42 2,18 1,94 1,74 1,51 1,37 

Z a 3 3 3 2 2 2 2 

N ɚɝɪ, Ɇȼɬ 200000 200000 200000 300000 300000 300000 300000 ∆ͳ 1,0449 1,0454 1,0459 1,0464 1,0469 1,0475 1,0480 

n'c 179,4 169,9 161,5 152,4 144,3 134,7 128,3 

n ɫɢɧɯ 187,5 187,5 166,7 157,8 150 136,4 130,4 

n' Hmax 70,0 73,9 69,1 69,3 69,6 67,8 68,1 

n' Hɪɚɫɱ 76,3 80,5 75,4 75,6 75,9 73,9 74,2 

n' Hmin 88,5 93,4 87,4 87,7 88,0 85,7 86,0 

Q*ɤɩɞ ɪɚɫɱ 0,820 0,736 0,664 0,591 0,913 0,692 0,628 

Q*ɤɩɞ max 0,633 0,568 0,513 0,457 0,705 0,534 0,485 
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Ɍɚɛɥɢɰɚ Ȼ.2 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ D1 

ɝɢɞɪɨɬɭɪɛɢɧɵ  ɉɅȾ-140 -ȼ 

  

ɉɅȾ-140-ȼ 

D1 2,8 3 3,15 3,35 3,55 3,75 4 4,5 η˕ 0,94 0,94 0,94 0,94 0,94 0,94 0,94 0,945 

N'ɚɝɪ 93346,15 107213,15 118245,32 133797,72 150313,63 167793,35 190998,77 241930,64 

z'ɲɬ 6,43 5,60 5,07 4,48 3,99 3,58 3,14 2,48 

Z a 7 6 6 5 4 4 4 3 

N ɚɝɪ, 
Ɇȼɬ 

85,71 100,00 100,00 120,00 150,00 150,00 150,00 200 ∆ͳ 1,04 1,04 1,04 1,04 1,04 1,04 1,04 1,0394 

n'c 334,20 312,00 297,20 279,52 263,83 249,80 234,25 208,30 

n ɫɢɧɯ 375,00 333,30 333,30 300,00 272,60 272,60 250,00 214,3 

n' Hmax 87,50 83,31 87,46 83,70 80,58 85,10 83,23 80,229 

n' Hɪɚɫɱ 95,38 90,80 95,33 91,23 87,83 92,76 90,72 87,45 

n' Hmin 110,61 105,30 110,55 105,79 101,85 107,57 105,20 101,41 

Q*ɤɩɞ 
ɪɚɫɱ 

0,79 0,92 0,84 0,89 0,99 0,89 0,78 0,820 

Q*ɤɩɞ 
max 

0,61 0,71 0,65 0,69 0,76 0,68 0,60 0,633 
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Ɋɢɫɭɧɨɤ Ȼ.1 - Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɊɈ140/810ɛ-ȼ-51,56 

D1 = 450 ɫɦ 

D1 = 425 ɫɦ 
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Ɋɢɫɭɧɨɤ Ȼ.2 - Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅȾ/140/2556ɝ-ȼ-46 

D1 = 355 ɫɦ 

D1 = 450 ɫɦ 
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Ɋɢɫɭɧɨɤ Ȼ.3 - ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ.
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Ɍɚɛɥɢɰɚ Ȼ.3– ɪɚɫɱɟɬɵ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
Ⱦɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 

φ ɚ ɪ R 

351 5,598 2,363 7,960 

335 5,522 2,294 7,816 

319 5,444 2,225 7,669 

303 5,365 2,154 7,519 

287 5,283 2,082 7,365 

271 5,198 2,009 7,207 

255 5,111 1,934 7,045 

239 5,020 1,857 6,877 

223 4,926 1,779 6,704 

207 4,826 1,698 6,524 

191 4,721 1,614 6,335 

175 4,608 1,528 6,137 

159 4,486 1,439 5,924 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.3. 

Ⱦɥɹ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ 

ϕ ɪ1 R ɪ2 

143 1,7631 

 

5,69 1,165 

127 5,45 1,019 

111 5,2 0,866 

95 4,93 0,701 

79 4,65 0,530 

63 4,36 0,353 

47 4,05 0,164 

 

 

Ɋɢɫɭɧɨɤ Ȼ.4 - ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɪɚɞɢɭɫɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ R = ʄ (φ˚) 
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Ɋɢɫɭɧɨɤ Ȼ.5 - ɉɥɚɧ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 
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ɉɊИɅɈɀȿɇИȿ ȼ 

 

Ɋɟɥɟɣɧɚя ɡɚщɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
I∆G 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,Iʠʟ.ʝ 

Ͳ,ͳͷ ∙ Iʜ 0,69 Ⱥ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,Kʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, Iʜʡ 
Ͳ,ͷ ∙ Iʜ 2,31 Ⱥ 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ Iʜ 6,93 Ⱥ 

ɁɁȽ 

U଴ 

tଵ U଴ଵG - 5 ȼ tଶ U଴ଶG - 10 ȼ tଷ U଴G - 15 ȼ U଴ଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,Kʡ 
1,2 - 

Ɂɉɇ U > 

2ɫɬɭɩɟɧɶ UCʟଶ ͳ,Ͷ ∙ Uʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ UCʟଵ ͳ,ʹ ∙ Uʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶ
ɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧ
ɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ IଶʠʗГʜ Ͳ,Ͳ͹ ∙ Iʜ 0,32Ⱥ 

ɉɈ IଶʞʢʠК Ͳ,ͳͷ ∙ Iʜ 0,69 Ⱥ 

ɈɌɋ I Iଶʠ.ʖ. Ͳ,ʹͺ ∙ Iʜ 1,29 Ⱥ 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵ

ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

Iଵ 

ɋɈ IʠʗГʜ ͳ,Ͳ͹ ∙ Iʜ 4,94 Ⱥ 

ɉɈ IଵʞʢʠК ͳ,ͳ ∙ Iʜ 5,08 Ⱥ 

ɈɌɋ Iଵʝʡʠ ͳ,ʹʹͶ ∙ Iʜʝʛ 5,65 Ⱥ 

ȾɁ Z < 

1 ɫɬɭɩɟɧɶ ZI 0,103 0,111 ʝм 

2 ɫɬɭɩɟɧɶ ZII 0,35 0,38 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

I˓ 

ɋɈ IP ʠʗГʜ. ͳ,Ͳ͹ ∙ Iʜʝʛ.ʟ 3,58 Ⱥ 

ɉɈ IP ʞʢʠК. ͳ,ͳ ∙ Iʜʝʛ.ʟ 3,69 Ⱥ 

Ɉɬɫɟɱɤɚ IP ʞʢʠК. ʹ,ͳͻ ∙ Iʜʝʛ.ʟ 7,34 Ⱥ 
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Ɍɚɛɥɢɰɚ ȼ.2 - Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

Ⱦɟɣɫɬɜɢɟ 
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ɵɣ
 

ɫɢ
ɝɧ
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Ɂɚɳɢɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
I∆G + + + +    

ɁɁȽ 
U଴ 

tଵ       + tଶ      +  tଷ + + +     U଴ t + + +     

Ɂɉɇ U > 

1 ɫɬɭɩɟɧɶ tଵ + +      

2 ɫɬɭɩɟɧɶ tଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 
tଵ     +   tଶ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ 
tଵ     +   tଶ + +      

ȾɁ Z < 

1 

ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + + +     

2 

ɫɬɭɩɟɧɶ 

tଵ     +   tଶ + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 

ɋɈ       + 

ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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ɉɊИɅɈɀȿɇИȿ Ƚ 

 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ, ɜɵɛɨɪ ɬɢɩɚ ɢ ɪɚɫчɟɬ ɨɫɧɨɜɧɵх ɫɨɨɪɭɠɟɧɢɣ 

 

 
Ɋɢɫɭɧɨɤ Ƚ.1 – Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɪɟɤɢ Ɍɢɦɩɬɨɧ 

 

 

Ɋɢɫɭɧɨɤ Ƚ.2 - Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ 
ɞɥɹ ɧɚɩɨɪɚ H˔˕ = ͺ м  
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Ȼɚɥɚɧɫ ɦɨщɧɨɫɬɢ 

N˖˔˕.= 600 Ɇȼɬ. Э̅ˏː. = 5,09 ɦɥɪɞ. ɤȼɬ ∙ ч 

ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢщɚ 
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Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

ȼɨɞɧɨ- эɧɟɪɝɟɬɢчɟɫɤɢɟ ɩɨɤаɡаɬɟɥɢ Ɍɢɦɩɬɨɧɫɤɨɣ ȽЭɋ 

Nɝɚɪ. = 570 Ɇȼɬ 
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Э, Ɇȼɬ·ч

P, Ɇȼɬt, чɚɫы
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Cɭɬɨчɧыɣ ɝɪɚɮɢɤ ɡɢɦɚP, Ɇȼɬ

Nɭɫɬ. = 600 Ɇȼɬ 
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