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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ȼɂɅɘɃɋɄɈɃ Ƚɗɋ 2 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ                                ȼɢɥɸɣɫɤɚɹ Ƚɗɋ 2 ɧɚ ɪɟɤɟ ȼɢɥɸɣ; 
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ                                         Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ (əɤɭɬɢɹ); 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ                                    Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
 
ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
  ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ                                                                        627 ɦ3/ɫ; 
  ɛ) ɜɫɟɯ ɬɭɪɛɢɧ                                                                                998,16 ɦ3/ɫ; 
  ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%                                 973,21 ɦ3/ɫ; 
  ɝ) ɦɚɤɫɢɦɚɥɶɧɵɣ c ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,01%                           10303,87 ɦ3/ɫ; 
  ɞ) ɦɢɧɢɦɚɥɶɧɵɣ                                                                                  150 ɦ³/ɫ; 
 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
  ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ                                                   ɝɨɞɢɱɧɵɣ; 
  ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ                                                                                246,00 ɦ;  
                     Ɏɉɍ                                                                                  247,00 ɦ; 
                      ɍɆɈ                                                                                240,61 ɦ; 
  ɜ) ɉɨɥɧɵɣ ɨɛɴɟɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:                                               40,44 ɤɦ3; 
  ɝ) ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:                                                 7,93 ɤɦ3; 
 
ɇɚɩɨɪɵ Ƚɗɋ: 
  ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ                                                                                       65 ɦ; 
  ɛ) ɪɚɫɱɟɬɧɵɣ                                                                                           51,6 ɦ; 
  ɜ) ɦɢɧɢɦɚɥɶɧɵɣ                                                                                        49 ɦ; 
 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
  ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ                                                              640 Ɇȼɬ;  
  ɜ) ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ          2,38 ɦɥɪɞ. ɤȼɬ∙ɱ.; 
  ɝ) ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ             3725 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                                                                                        725 ɦ;  
  ɟ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ                                                                        74,4 ɦ; 
 
ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
  ɚ) ɬɢɩ ɝɚɲɟɧɢɹ:                                                                 ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ; 
  ɛ) ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ                                                                                           6; 
  ɜ) ɨɛɳɚɹ ɞɥɢɧɚ                                                                                        172 ɦ; 
  ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ                                                                         74,4 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                                                                                            134 ɦ;  
- ɲɢɪɢɧɚ                                                                                                       50 ɦ; 
 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
  ɚ) ɬɢɩ ɬɭɪɛɢɧɵ                                                                          ɊɈ-75ɚ-ȼ-670;  
  ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ                                                                  ɋȼ -1240/245-64; 
  ɜ) ɦɨɳɧɨɫɬɶɸ                                                                                   180 Ɇȼ∙Ⱥ; 
  ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ                                                                    93,8 ɨɛ/ɦɢɧ; 
  ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ                                                       ɌȾɐ200000/220;  
  ɟ) ɤɨɥɢɱɟɫɬɜɨ                                                                                                   4;  
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ                                                                    107 ɦɟɫɹɰɚ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ                                                             11 ɤɨɩ/ɤȼɬ∙ɱ; 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ                                   72447,55 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 ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɪɟɤɟ ȼɢɥɸɣ, Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ.  

ȼɛɥɢɡɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ: ɩɝɬ. ɑɟɪɧɵɲɟɜɫɤɢɣ. ɂɫɬɨɤɢ ɪɟɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ 
ȼɢɥɸɣɫɤɨɦ ɩɥɚɬɨ ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɝɨ ɩɥɨɫɤɨɝɨɪɶɹ, ɧɟɜɞɚɥɟɤɟ ɨɬ ɪɟɤ ɛɚɫɫɟɣɧɚ 
ɇɢɠɧɟɣ Ɍɭɧɝɭɫɤɢ. ȼɟɪɯɧɟɟ ɬɟɱɟɧɢɟ ɪɟɤɢ ɧɚɩɪɚɜɥɟɧɨ ɫ ɫɟɜɟɪɚ ɧɚ ɸɝ, ɡɚɬɟɦ, 
ɩɪɢɧɹɜ ɬɟɤɭɳɭɸ ɟɦɭ ɧɚɜɫɬɪɟɱɭ ɪɟɤɭ ɑɨɧɭ, ȼɢɥɸɣ ɪɟɡɤɨ ɩɨɜɨɪɚɱɢɜɚɟɬ ɧɚ 
ɜɨɫɬɨɤ ɢ ɫɨɯɪɚɧɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ, ɛɥɢɡɤɨɟ ɤ ɲɢɪɨɬɧɨɦɭ, ɞɨ ɫɚɦɨɝɨ ɭɫɬɶɹ, ɜ 
ɨɞɧɨɦ ɦɟɫɬɟ ɛɨɥɶɲɨɣ ɢ ɤɪɭɬɨɣ ɢɡɥɭɱɢɧɨɣ ɜɵɝɢɛɚɹɫɶ ɤ ɸɝɭ. ɋɪɟɞɧɢɣ 
ɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɭ ɩɨɫёɥɤɚ ɑɟɪɧɵɲɟɜɫɤɢɣ — ɨɤɨɥɨ 600 ɦ³/ɫɟɤ. 

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. 
 

 
Ɋɢɫɭɧɨɤ 1.1 – Ɍɨɩɨɝɪɚɮɢɱɟɫɤɚɹ ɤɚɪɬɚ 

 

1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ȼɢɥɸɣ ɡɚ ɩɟɪɢɨɞ 1923-1972 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. 

1923 6 5,4 4,9 4,9 580 4138 1086 614 296 80 20 6,9 570 

1924 5,4 5,3 5,3 5,3 1124 3529 1142 1003 450 93 26 9,8 617 

1925 7,4 7,3 7,3 7,3 569 3447 1142 1208 351 45 13 10,1 568 

1926 5,3 4,8 4,4 4,2 544 3509 607 634 294 93 19 6,8 477 

1927 9,9 9,6 11,8 9,3 616 3520 1011 1576 518 62 13 10 614 

https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BF%D0%BE%D1%8F%D1%81
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D1%83%D1%82%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%80%D1%8E%D0%BD%D0%B3%D1%80%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%80%D0%BD%D1%8B%D0%B9_%28%D0%AF%D0%BA%D1%83%D1%82%D0%B8%D1%8F%29
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D0%BD%D0%B4%D1%8B%D0%B3%D0%B0_%28%D0%BF%D0%BE%D1%81%D1%91%D0%BB%D0%BE%D0%BA_%D0%B3%D0%BE%D1%80%D0%BE%D0%B4%D1%81%D0%BA%D0%BE%D0%B3%D0%BE_%D1%82%D0%B8%D0%BF%D0%B0%29
https://ru.wikipedia.org/wiki/%D0%A7%D0%B0%D1%81%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B7%D0%BE%D0%BD%D0%B0
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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. 
1928 4,7 4,6 4,5 4,2 2244 7914 1613 1769 260 69 19 5,9 1159 
1929 4,8 4,4 4,3 4,2 868 4115 1163 671 480 82 21 7,9 602 
1930 4,8 4,3 4,6 5,2 744 2366 2345 592 464 97 22 6,2 555 
1931 4,8 4,6 4,3 4,1 550 3083 1013 1476 342 62 19 6,7 547 
1932 9,9 9,4 8,9 8,9 582 3514 1381 945 294 142 36 13,4 579 
1933 5,9 5,6 5,3 5,3 613 4657 1032 611 284 61 22 8,5 609 
1934 4,5 4,3 4,3 4,5 1059 4505 1015 2213 743 109 22 8,2 808 
1935 5,6 4,9 4,9 6,3 674 4341 1735 685 493 56 22 8,9 670 
1936 6,1 5,6 5,5 5,3 797 5111 1626 1302 531 72 22 8,9 791 
1937 5,9 5,4 5,1 5,4 722 2646 1740 1241 368 88 18 6,8 571 
1938 5,6 5,3 5,1 5,1 1293 8253 1395 1123 943 106 29 9,2 1098 
1939 9,3 8,8 8,5 8,2 783 5464 1506 775 603 93 23 8,5 774 
1940 4,6 4,3 4,1 4,1 371 2423 501 727 311 54 15 6,9 369 
1941 5,2 5,5 5,3 5,2 431 3638 373 439 169 62 17 7,7 430 
1942 5,7 4,6 4,2 4,4 578 3824 1053 897 372 81 49 7,8 573 
1943 4,4 3,9 3,9 3,9 2440 4022 1562 808 339 76 15 4,5 774 
1944 12,2 11,3 10,6 10,3 779 2517 2262 1761 406 155 31 12,2 664 
1945 5,8 5,6 5,3 5,1 527 2184 1270 906 187 86 30 10,5 435 
1946 5,6 6 5,4 5,2 813 4796 1218 2128 490 232 26 9,1 811 
1947 5,7 5,3 4,9 4,9 844 3242 1443 711 265 50 23 6,7 550 
1948 5,1 5,6 5,4 5,1 544 3425 1167 935 330 68 22 7,2 543 
1949 4,7 4,2 4,1 4,6 596 4472 803 815 361 57 12 5,3 595 
1950 4,7 4,2 4,1 4,6 938 3273 1197 617 407 114 22 8,2 549 
1951 10,6 10,4 10,3 10,8 626 4238 1337 1423 511 85 33 11,1 692 
1952 5,9 5,4 5,3 5,2 1301 7220 917 907 348 103 34 10,3 905 
1953 10,6 9,6 9,4 9,2 3122 4388 1200 1300 657 120 37 12,7 906 
1954 5,3 4,3 4,1 4,2 740 4371 1299 974 548 92 17 8,8 672 
1955 5,5 3,9 3,9 3,9 1040 6271 1112 918 365 108 24 8,7 822 
1956 5,5 5,4 5,2 5,2 975 2636 1049 914 484 81 17 7,4 515 
1957 11,3 11,2 11,1 11,4 730 2112 1732 880 410 85 23 11,4 502 
1958 5,5 5,3 5,2 5,6 590 2943 994 1197 556 350 23 6,8 557 
1959 5,3 5,2 5,1 5,1 643 3940 1280 740 245 72 16 5,1 580 
1960 4,6 4,3 4,2 4,1 746 2420 887 906 396 94 16 4,9 457 
1961 4,5 4,3 4,2 4,1 646 2595 1660 935 251 78 25 6,7 518 
1962 9,3 9,1 9,1 9,5 1108 2387 2058 1448 597 63 26 12,4 645 
1963 4,4 4,1 4,1 4,9 775 6024 1880 1067 582 109 21 8,1 874 
1964 5,4 4,9 4,9 4,9 457 2472 964 783 241 49 12 6,4 417 
1965 3,9 3,9 3,9 3,9 517 2559 1091 1058 418 119 21 6 484 
1966 4,2 4,2 4,1 4,1 1029 3033 1002 822 222 43 17 6 516 
1967 4,9 4,4 4,2 4,2 413 2215 803 1021 289 109 13 8,1 407 
1968 4,7 4,4 4,2 5,1 514 3144 1358 706 224 51 23 7,1 504 
1969 5,1 4,3 4,2 4,4 1917 4115 1347 491 312 68 22 7,2 691 
1970 3,9 3,9 3,9 4,7 1423 4772 803 855 361 57 12 5,3 692 
1971 5,7 5,2 4,9 4,9 934 3273 1197 617 407 114 22 8,2 549 
1972 11,6 11,4 11,3 10,9 538 3235 1107 1072 273 85 33 11,1 533 
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Ɋɚɡɞɟɥɢɦ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ.  
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 1928 1159 1928 3385 1938 139 
4 1938 1098 1938 3016 1958 120 
6 1953 906 1952 2586 1934 112 
8 1952 905 1953 2503 1953 108 

10 1963 874 1963 2437 1946 97 
12 1955 822 1955 2335 1939 95 
14 1946 811 1946 2239 1963 92 
16 1934 808 1936 2209 1962 92 
18 1936 791 1943 2208 1954 85 
20 1939 774 1934 2198 1951 85 
22 1943 774 1939 2132 1936 82 
24 1951 692 1969 1968 1944 81 
25 1970 692 1970 1963 1927 80 
27 1969 691 1951 1906 1956 76 
29 1954 672 1935 1859 1929 76 
31 1935 670 1954 1846 1930 76 
33 1944 664 1944 1830 1935 75 
35 1962 645 1962 1750 1924 75 
37 1924 617 1933 1728 1965 72 
39 1927 614 1929 1704 1957 72 
41 1933 609 1924 1700 1971 71 
43 1929 602 1927 1681 1950 71 
45 1949 595 1949 1672 1942 66 
47 1959 580 1959 1651 1960 66 
49 1932 579 1932 1606 1932 65 
51 1942 573 1923 1605 1955 65 
53 1937 571 1925 1592 1952 65 
55 1923 570 1942 1588 1937 63 
57 1925 568 1937 1587 1949 57 
59 1958 557 1947 1560 1970 56 
61 1930 555 1931 1531 1943 56 
63 1947 550 1948 1518 1925 56 
65 1950 549 1930 1512 1948 56 
67 1971 549 1950 1506 1931 56 
69 1931 547 1971 1505 1972 56 
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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 1948 543 1972 1488 1967 55 
73 1972 533 1966 1472 1926 54 
75 1961 518 1961 1459 1969 53 
76 1966 516 1958 1431 1923 53 
78 1956 515 1968 1431 1940 51 
80 1968 504 1956 1394 1933 50 
82 1957 502 1957 1364 1961 47 
84 1965 484 1926 1324 1928 46 
86 1926 477 1965 1306 1947 46 
88 1960 457 1960 1240 1959 45 
90 1945 435 1945 1222 1945 42 
92 1941 430 1941 1220 1964 41 
94 1964 417 1964 1169 1968 40 
96 1967 407 1967 1113 1966 38 
98 1940 369 1940 1006 1941 35 

 
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%.  
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1932 ɝ. 
ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ (P=90%) 
ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ 

ɝɨɞɵ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%.  
Ɍɚɤ ɤɚɤ 1945 ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%  ɫɨɜɩɚɞɚɟɬ ɫ 90%  

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɩɨɥɨɜɨɞɶɸ, ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢɧɢɦɚɟɦ 1945 ɝ. 

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%) 1945 ɝɨɞ 
Ɇɟɫɹɰɵ I  II III IV V VI VII VIII IX X XI XII Qcɪ 
Q, ɦ3/ɫ 5,8 5,6 5,3 5,1 527 2184 1270 906 187 86 30 10,5 435 

 
Ɍɚɛɥɢɰɚ 1.4 ─ Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (P=50%) 1932 ɝɨɞ  
Ɇɟɫɹɰɵ I  II III IV V VI VII VIII IX X XI XII Qcɪ 
Q, ɦ3/ɫ 9,9 9,4 8,9 8,9 582 3514 1381 945 294 142 36 13,4 579 
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Ɋɢɫɭɧɨɤ 1.2- Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
1.3 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 
 
- 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.= 100 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 150 150 150 300 300 300 300 300 300 150 150 150 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1 1 1 1 1 1 1 1 1 
ɂɫɩɚɪɟɧɢɟ 0 0 0 0 5 25 15 10 5 1 0 0 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 3 3 3 -29 -10 0 0 0 0 0 20 5 
 
1.4 ɋɬɪɭɤɬɭɪɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ – Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɢ ɘɠɧɨ-əɤɭɬɫɤɢɣ ɪɚɣɨɧ 

ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Ɋɟɫɩɭɛɥɢɤɢ ɋɚɯɚ (əɤɭɬɢɹ).  
ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ «ȾȼɗɍɄ» (Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ 

ɭɩɪɚɜɥɹɸɳɚɹ ɤɨɦɩɚɧɢɹ) ɩɥɚɧɢɪɭɟɬ ɪɚɡɜɢɜɚɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ 
ɤɨɦɩɥɟɤɫɚ 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). 
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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. 

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.  

 

https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%80%D0%BD%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%AF%D0%BA%D1%83%D1%82%D0%B8%D0%B8#.D0.9F.D0.BE.D0.B8.D1.81.D0.BA.D0.B8_.D0.B0.D0.BB.D0.BC.D0.B0.D0.B7.D0.BE.D0.B2_.D0.B2_.D0.B7.D0.B0.D0.BF.D0.B0.D0.B4.D0.BD.D0.BE.D0.B9_.D0.AF.D0.BA.D1.83.D1.82.D0.B8.D0.B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D1%80%D0%BD%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%AF%D0%BA%D1%83%D1%82%D0%B8%D0%B8#.D0.9F.D0.BE.D0.B8.D1.81.D0.BA.D0.B8_.D0.B0.D0.BB.D0.BC.D0.B0.D0.B7.D0.BE.D0.B2_.D0.B2_.D0.B7.D0.B0.D0.BF.D0.B0.D0.B4.D0.BD.D0.BE.D0.B9_.D0.AF.D0.BA.D1.83.D1.82.D0.B8.D0.B8
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D1%8C%D0%BA%D0%BE%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%BD%D0%BE%D0%B2%D0%BE%D0%B5_%D0%BC%D0%B5%D1%81%D1%82%D0%BE%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D1%8C%D0%BA%D0%BE%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%BD%D0%BE%D0%B2%D0%BE%D0%B5_%D0%BC%D0%B5%D1%81%D1%82%D0%BE%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%AF%D0%BA%D1%83%D1%82%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%80%D1%8E%D0%BD%D0%B3%D1%80%D0%B8
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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 180 ɦ. ɉɨ ɮɨɪɦɭɥɟ 
 ∂V =  h଴͵ ሺFଵ + Fଶ + √ሺFଵ ∙ Fଶሻ                                                                            ሺͳ.ʹሻ 

 
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 ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 246 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 
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 
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1.5.5 ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ, ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ  
 

ȼɢɥɸɣɫɤɚɹ Ƚɗɋ 2 ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ȼɨɫɬɨɤɚ, 
əɤɭɬɫɤɗɧɟɪɝɨ.  

Ƚɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣɟɟ 
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 ɬɚɛɥɢɰɟ 1.6.  
 
Ɍɚɛɥɢɰɚ 1.6– ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ ɈȾɍ ȼɨɫɬɨɤɚ ɢ ɊȾɍ 
əɤɭɬɫɤɗɧɟɪɝɨ 

ɈȾɍ ȼɨɫɬɨɤ k əɤɭɬɫɤɗɧɟɪɝɨ 
t, ɱ Ɋ, Ɇȼɬ t, ɱ Ɋ, Ɇȼɬ 

Ʌɟɬɨ 
(ɢɸɧɶ) 

Ɂɢɦɚ 
(ɞɟɤɚɛɪɶ) 

2 Ʌɟɬɨ 
(ɢɸɧɶ) 

Ɂɢɦɚ 
(ɞɟɤɚɛɪɶ) 

1 2419 4480 1 930 1723 
2 2391 4454 2 920 1713 
3 2393 4473 3 920 1720 
4 2444 4582 4 940 1762 
5 2652 4796 5 1020 1845 
6 2823 4929 6 1086 1896 
7 3056 5068 7 1175 1949 
8 3184 5129 8 1225 1973 
9 3186 5103 9 1225 1963 
10 3146 5025 10 1210 1933 
11 3107 4953 11 1195 1905 
12 3086 4899 12 1187 1884 
13 3066 4866 13 1179 1872 
14 3071 4864 14 1181 1871 
15 3052 4911 15 1174 1889 
16 3043 5100 16 1170 1962 
17 3030 5251 17 1165 2020 
18 3075 5192 18 1183 1997 
19 3159 5108 19 1215 1965 
20 3279 5033 20 1261 1936 
21 3155 4912 21 1213 1889 
22 2923 4763 22 1124 1832 
23 2653 4650 23 1020 1788 
24 2499 4526 24 961 1741 

 
ɉɪɨɟɤɬɢɪɭɟɦ ɧɚ ɊȾɍ əɤɭɬɫɤɗɧɟɪɝɨ. ȼɵɱɢɫɥɹɟɦ ɦɨɳɧɨɫɬɢ ɩɨɥɚɝɚɹɫɶ ɧɚ 

ɊȾɍ əɤɭɬɫɤɗɧɟɪɝɨ. ȼɵɪɚɛɨɬɤɚ ɈȾɍ ȼɨɫɬɨɤɚ ɗ = 35754 ɦɥɧ ɤȼɬ·ɱ ,ɚ ɩɨ ɊȾɍ 
əɤɭɬɢɢ ɗ = 16400 ɦɥɧ ɤȼɬ·ɱ ,ɬɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɫɨɫɬɚɜɢɥ  β = 2. 

ɉɨɫɬɪɨɢɦ  ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɞɟɤɚɛɪɹ ɢ ɢɸɧɹ ɊȾɍ. 
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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. =360 Ɇȼɬ; ɗ = 3610 Ɇȼɬ·ɱ. Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.7 ɢ ɧɚ ɪɢɫɭɧɤɟ 1.5 
 
Ɍɚɛɥɢɰɚ 1.7 – Ⱦɚɧɧɵɟ ɞɥɹ ɡɢɦɧɢɯ ɫɭɬɨɤ 

Pɪɚɧɠ., ȼɬ ∆Ɋ,ȼɬ ∆t, ɱɚɫɵ ∆ɗ,Ɇȼɬ·ɱ ∆Ɋ∑,Ɇȼɬ ∆ɗ∑,Ɇȼɬ·ɱ 
2020 0 1 0 0 0 
1997 22,7 2 0,024 23 0,059 
1973 24,2 3 0,016 47 0,083 
1965 8,1 4 0,006 55 0,099 
1963 1,9 5 0,005 57 0,105 
1962 1,2 6 0,062 58 0,110 
1949 12,3 7 0,081 70 0,171 
1936 13,5 8 0,022 84 0,252 
1933 3,1 9 0,222 87 0,274 
1905 27,7 10 0,083 115 0,495 
1896 9,2 11 0,065 124 0,578 
1889 6,5 12 0,004 130 0,644 
1889 0,4 13 0,055 131 0,648 
1884 4,6 14 0,165 135 0,703 
1872 12,7 15 0,011 148 0,868 
1871 0,8 16 0,392 149 0,879 
1845 26,2 17 0,203 175 1,271 
1832 12,7 18 0,739 188 1,474 
1788 43,5 19 0,471 231 2,213 
1762 26,2 20 0,409 257 2,684 
1741 21,5 21 0,354 279 3,093 
1723 17,7 22 0,057 297 3,447 
1720 2,7 23 0,161 299 3,504 
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Ɋɢɫɭɧɨɤ 1.5 – ɂɄɇ Ⱦɟɤɚɛɪɶ 

 
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.͵ሻ 
 

 
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 

Q, 90% 5,8 5,6 5,3 5,1 527 2184 1270 906 187 86 30 10,5 
∑Q,ɩɨɬɟɪɶ 4 4 4 -28 71 101 91 86 81 2 21 6 
Qɛɵɬ.ɩɨɥ. 1,8 1,6 1,3 33,1 456 2083 1179 820 106 84 9 4,5 

Zɜɛ 246 246 246 246 246 246 246 246 246 246 246 246 
Zɧɛ 180 180 180 180 185 196 190 188 181 181 180 180 
H 65 65 65 65 60 49 55 57 64 64 65 65 

Nɛɵɬ 1 1 1 21 270 1007 634 462 66 53 6 3 
 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ 
Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 
Qɜɯɤ 150 150 150 300 300 300 300 300 300 150 150 150 
Zɜɛ 246 246 246 246 246 246 246 246 246 246 246 246 
Zɧɛ 182 182 182 183 183 183 183 183 183 182 182 182 
H 64 64 64 63 63 63 63 63 63 64 64 64 

Nɜɯɤ. 95 95 95 185 185 185 185 185 185 95 95 95 
Nɢɡɛ. -94 -94 -94 -164 85 822 448 277 -119 -42 -89 -92 
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ɉɨɫɱɢɬɚɟɦ ɢɡɛɵɬɨɤ ɦɨɳɧɨɫɬɢ 𝑁ˋˊ˄. =  𝑁˄ы˕. − 𝑁˅˘ˍ  = ʹͷʹͶ − ͳ͸ͺͲ =ͺͶͷ ʛʑ˕. 
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 
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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. 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. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 

 
Ɋɢɫɭɧɨɤ 2.2 ─ Ƚɪɚɮɢɤ 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), 
ɤɨɬɨɪɭɸ Ƚɗɋ ɨɛɹɡɚɧɚ ɜɵɞɚɬɶ ɜ ɫɢɫɬɟɦɭ ɩɨ ɪɚɫɱɟɬɚɦ ɭɫɥɨɜɧɨɝɨ  ɦɚɥɨɜɨɞɧɨɝɨ 
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ɝɨɞɚ. Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɛɨɬɚɟɦ ɲɟɫɬɶ ɦɟɫɹɰɟɜ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ: ɹɧɜɚɪɶ – ɞɟɤɚɛɪɶ (410 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 = 410·24 = 9840 
ɦɥɧ.ɤȼɬ · ɱ. Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɛɭɞɟɬ ɪɚɜɧɚ Nɪɚɛ. = 626 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. N˓ˈˊ, −ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ. Ⱦɥɹ ɫɢɫɬɟɦ N˓ˈˊ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 8% ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ.  

ɉɨɥɭɱɢɦ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2  N˖˔˕ =  ͸ʹ͸ +  ͳ͵ =  ͸ͶͲ ʛʑ˕  
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 

0

500

1000

1500

2000

2500

1 2 3 4 5 6 7 8 9 10 11 12

ˀе̥о̦т̦̼̜ ̬е̚е̬̏ ˃ЭЦ ˀе̥о̦т̦̼̜ ̬е̚е̬̏ п̬оект̛̬уе̥о̜ ГЭˁ
ˀе̥о̦т̦̼̜ ̬е̚е̬̏ ̭уще̭т̏у̀ще̜ ГЭˁ ̦̬̌̐у̚оч̦̼̜ ̬е̚е̬̏ ˃ЭЦ
̛̬̜̦̼̜̌̏̌ ̬е̚е̬̏ ˃ЭЦ ̦̬̌̐у̚оч̦̼̜ ̬е̚е̬̏ п̬ект̛̬уе̥о̜ ГЭˁ
̦̬̌̐у̚оч̦̼̜ ̬е̚е̬̏ ̭уще̭т̏у̀ще̜ ГЭˁ ̛̬̜̦̼̜̌̏̌ ̬е̚е̬̏ ̭уще̭т̏у̀ще̜ ГЭˁ
ˀ̌̍оч̌́ ̥ощ̦о̭т̽ ̭уще̭т̏у̀ще̜ ГЭˁ ̬̌̍оч̌́ ̥ощ̦о̭т̽ п̬оект̛̬уе̥о̜ ̭̐̾
ˀ̌̍оч̌́ ̥ощ̦о̭т̽ ˃ЭЦ



 

26 
 

ɨɛɹɡɚɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɥɟɡɧɵɟ ɪɚɫɯɨɞɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɝɨɞɭ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ, ɩɨɥɭɱɢɜɲɢɟɫɹ ɫ ɫɪɚɛɨɬɤɟ ɢ 
ɧɚɩɨɥɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɪɚɫɱɟɬɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; ɫɨɛɥɸɞɚɬɶ 
ɫɪɚɛɨɬɤɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɋɪɚɛɨɬɤɚ ɢ ɧɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɚɯ, ɫ ɰɟɥɶɸ 
ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɟɣ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ. ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 90% ɢ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 

 
Ɋɢɫɭɧɨɤ 2.4 – ɋɪɚɛɨɬɤɚ- 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. = 2,384 ɦɥɪɞ.ɤȼɬ∙ɱ. 
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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 Qmin = 60 ɦ3/c. ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ  ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɭɪɚɜɧɟɧɢɟɦ: 
 N˖˔˕˓ = kN ∙ ܳʒЭʠ ∙ 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, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 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. 
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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 

0 179,99 66,01 60,62 63,31 138,6 503 117,0 596 
100 181,07 64,93 59,54 62,23 137,4 508 115,3 592 
200 182,10 63,90 58,51 61,20 136,2 512 113,6 587 
300 183,09 62,91 57,52 60,22 135,0 517 111,8 583 
400 184,03 61,97 56,58 59,27 133,8 521 110,1 579 
500 184,93 61,07 55,68 58,37 132,6 526 108,4 574 
600 185,80 60,20 54,81 57,51 131,4 531 106,7 569 
700 186,63 59,37 53,98 56,67 130,2 536 105,0 565 
800 187,43 58,57 53,18 55,87 129,0 541 103,2 560 
900 188,20 57,80 52,41 55,10 127,8 546 101,5 555 
1000 188,94 57,06 51,67 54,36 126,6 551 99,8 551 
1100 189,66 56,34 50,95 53,64 125,4 556 98,1 546 
1200 190,35 55,65 50,26 52,95 124,2 562 96,4 541 
1300 191,03 54,97 49,58 52,28 123,0 567 94,6 536 
1400 191,68 54,32 48,93 51,63 121,8 573 92,9 531 
1500 192,31 53,69 48,30 50,99 120,6 579 91,2 526 
1600 192,93 53,07 47,68 50,38 119,4 584 89,5 521 
1700 193,53 52,47 47,08 49,77 118,2 590 87,8 516 
1800 194,12 51,88 46,49 49,18 117,0 596 86,0 511 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫ୟ୶ = ͸ͷ ɦ.  
- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ = ͷͳ,͸ ɦ.  
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- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = Ͷͻ ˏ 
- ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ QȽɗɋ

୫୧୬ = ͳͲͲ ˏଷ/c.  
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.  

 
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.  

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɟɦ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ  
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1) Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ, ɬ.ɟ. ܪ௠𝑎௫ ൑  ;.ˇˈ˓˒ܪ

2) Ɉɬɧɨɲɟɧɢɟ  
ு೘𝑖೙ு೘𝑎𝑥 ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 

3) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɨɥɠɟɧ ɜɵɛɢɪɚɬɶɫɹ ɫ 
ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɬɢɜɧɵɟ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: ɊɈ-75ɚ-ȼ, ɊɈ-75ɛ-ȼ. 

 
ɉɚɪɚɦɟɬɪɵ ɞɚɧɧɵɯ ɬɭɪɛɢɧ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 ─ ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɊɈ 75ɚ-ȼ Ɍɭɪɛɢɧɚ ɊɈ 75ɛ-ȼ ܪ௠𝑖௡ ⁄௠𝑎௫ܪ  0,6 0,6 ݊′ூ ௢௣௧, ˑ˄/ˏ 82,9 78,9 ܳூ ௢௣௧, ,௢௣௧ 0,920 0,921 ܳ′ଵ௠𝑎௫  ˏߟ 820 1020 ˔/ˎ ˎ/˔ 1200 130 𝜎 ሺܳଵ௠𝑎௫, ሻ 0,13 0,45 ܦଵ ௠ , , ˇˑˏܪ 0,460 0,460 ˏ ,ˇˑˏݐ 4 4 ˏ ℃ 20 7 
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Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɧɚɦɟɱɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɝɢɞɪɨɬɭɪɛɢɧ. 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ η˕: 
 

η˕ = ͳ − ሺͳ − ηˏሻ ൮ሺͳ − ɂሻ + ɂ ∙ √DଵˏDଵ5 √ʜˏʜN˓భబ √ɋːɋˏ5 ),                                  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 ∙ Q′ଵ˓Q′ଵ଴ , ˒˓ˋ Q′ଵ˓ < Q′ଵ଴Ͳ,͹ͷ ˒˓ˋ Q′ଵ˓ > Q′ଵ଴ ,                                                          ሺ͵.ͷሻ 

 
ɝɞɟ     ܳ′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˖˔˕˓Nୟ ,                                                                                                                 ሺ͵.͹ሻ 

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

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′𝑎 ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܼ𝑎. 
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 
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ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ:  
 Nୟ = N˖˔˕Zୟ                                                                                                                    ሺ͵.ͺሻ 

 
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.  
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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 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 ɬɨɥɶɤɨ ɬɭɪɛɢɧɭ ɊɈ75ɚ-ȼ-670, ɬɚɤ ɤɚɤ ɩɪɢ ɞɪɭɝɢɯ 
ɞɢɚɦɟɬɪɚɯ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 
ɧɚɯɨɞɢɬɫɹ ɡɚ ɥɢɧɢɟɣ 5 % ɡɚɩɚɫɚ ɦɨɳɧɨɫɬɢ, ɢ ɡɨɧɚ ɪɚɛɨɬɵ ɧɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɬɨɱɤɭ ɨɩɬɢɦɭɦɚ.. Ɂɨɧɵ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ ɩɪɢɜɟɞɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ. 

 
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    ܼʜʐሺܳʜʐሻ − 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 − ZʜʐሺQʜʐሻͻͲͲ − σ ∙ H − ͳ,ͷ + ∆Zʤ.ʞʚ,                                                   ሺ͵.ͳͶሻ 

ܤ     ˈˇˆ  = 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 
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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; 

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. 

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,͵͵ − ͳͺͳ,ͲͲ ͻͲͲ − Ͳ,Ͳͻ ∙ ͸ͷ − ͳ,ͷ + ʹ,ͳ͵ = Ͷ,ͺͺ ˏ; 

 Hୗଶ = ͳͲ,͵͵ − ͳͺͳ,ͳͻͻͲͲ − Ͳ,ͳ͸ͷ ∙ ͷͳ,ͷ͹ − ͳ,ͷ + ʹ,ͳ͵ = ʹ,ʹͳ ˏ; 
 Hୗଷ = ͳͲ,͵͵ −  ͳͺͳ,ͳͷͻͲͲ − Ͳ,ͳ͸ͷ ∙ Ͷͻ − ͳ,ͷ + ʹ,ͳ͵ = ʹ,͸Ͷ ˏ; 

 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɭ ɊɈ-75ɚ-ȼ-670, ɬɚɤ ɤɚɤ ɟё ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ.  

Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ ɩɪɢ ܪ𝑆 = ʹ,ʹͳ.  

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ:  
 ∇Z˓.ˍ. = ͳͺͳ,ͳͻ + ʹ,ʹͳ = ͳͺ͵,ͶͲ ˏ ; 

 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ 

ɫɥɭɱɚɹ ∇Z˓.ˍ. = ͳͺ͵,ͶͲ ˏ. Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ  ɧɚ ɜɫɟɯ ɪɚɫɱɟɬɧɵɯ ɪɟɠɢɦɚɯ. 
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3.3 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [13] ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ 

ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  

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

 
ɝɞɟ     cosφ = 0,9 . 

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

 
ɝɞɟ     nୡ - ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

ȼɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1240/245-64 ɫ  ɧɚɪɭɠɧɵɦ ɞɢɚɦɟɬɪɨɦ 
ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ Dɫɬ.= 1240 ɫɦ. Ⱦɥɢɧɚ ɫɟɪɞɟɱɧɢɤɚ ɫɬɚɬɨɪɚ H = 245 ɫɦ, 64 -  
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 = 345° 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. 
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 b଴ = Ͳ,͵ͷ ∙ Dଵ = Ͳ,͵ͷ ∙ ͸,͹Ͳ = ʹ,͵Ͷͷ ˏ,                                                         ሺ͵.ͳ͹ሻ 
 

ɝɞɟ     Dଵ – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ.  
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: h = ʹ,ͷ͹ ∙ Dଵ = ʹ,ͷ͹ ∙ ͸,͹Ͳ = ͳͲ,ͻʹ ˏ,                                                           ሺ͵.ͳͺሻ 
 
Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
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D˔ˍ.˅˘ = ͳ,Ͷʹͺ ∙ Dଵ = ͳ,Ͷʹͺ ∙ ͸,͹Ͳ = ͻ,ͷ͹ ˏ,                                                 ሺ͵.ͳͻሻ 
 
ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 B˔ˍ = ͵,͸͸͹ ∙ Dଵ = ͵,͸͸͹ ∙ ͸,͹Ͳ = ʹͶ,ͺ͹ ˏ,                                                 ሺ͵.ʹͲሻ 
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
 L = Ͷ,ͷͲͲ ∙ Dଵ = Ͷ,ͷͲͲ ∙ ͸,͹Ͳ = ͵Ͳ,ͳͷ ˏ,                                                      ሺ͵.ʹͳሻ  
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
 Bଵ = ͵,ͳ͵͵ ∙ Dଵ = ͵,ͳ͵͵ ∙ ͸,͹Ͳ = ʹͲ,ͻͻ ˏ,                                                    ሺ͵.ʹʹሻ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
Ⱦɢɚɦɟɬɪ ɲɚɯɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ: 
 D˛ = ʹͷ ˏ, 
 
ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
 Bˏˊ = ͵Ͳ ˏ, 
 
Ⱦɥɹ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɡɞɚɧɢɣ Ƚɗɋ ɲɢɪɢɧɚ ɛɥɨɤɚ: 
 B˄ˎ = B˔ˍ + ʹ = ʹ͸ ˏ,                                                                                          ሺ͵.ʹ͵ሻ 
 
ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ: 
 Lˏ˒ = B˄ˎ = ʹ͸ ˏ,                                                                                                 ሺ͵.ʹͶሻ 
 
Ⱦɥɢɧɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 

 Lˏˊ = n ∙ B˄ˎ + Lˏ˒ = Ͷ ∙ ʹ͸ + ʹ͸ = ͳ͵Ͳˏ,                                                   ሺ͵.ʹͷሻ 
 
ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɡɧɚɱɚɟɦ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ ɢɡ ɭɫɥɨɜɢɹ 

ɩɪɨɧɨɫɚ ɤɪɚɧɨɦ ɫɚɦɨɣ ɝɚɛɚɪɢɬɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ: 
 H′ˏˊ =16 ɦ. 
 

 3.5 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɡɦɟɪɵ ɜɚɥɚ, ɚ 
ɬɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɪɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ.  



 

36 
 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
 D˅ ൒ ሺͷ,ͳʛˍ˓[τˇˑ˒] ሻ଴,ଷଷ                                                                                                  ሺ͵.ʹ͸ሻ 

 
ɝɞɟ     [τˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃.              
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ Nn˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ͳ͸ͲͲͲͲͻ͵,ͺ = ͳ͸,͸ͳ                                 ሺ͵.ʹ͹ሻ 

 D˅ = ሺͷ,ͳ ∙ ͳ͸,͸ͳ͵Ͳ ሻ଴,ଷଷ = ͳ,Ͷͳ ˏ 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
 D˅ = ͳ,ͷ ˏ. 
 
Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ. 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ȼ ɩɪɨɟɤɬɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɩɨɞɲɢɩɧɢɤ ɧɚ 
ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɤɨɥɶɰɟɜɨɝɨ ɢɥɢ ɫɟɝɦɟɧɬɧɨɝɨ ɬɢɩɚ. 

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɮɨɪɦɭɥɟ:  

 R˓˃ˇ = Ͳ,ͺ ∙ Nn˔ˋː˘ ∙ Dଵ = ʹͲ͵,͸͹ ˍʜ                                                                               ሺ͵.ʹͺሻ 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤ dɩ , ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 

ɩɪɢɧɢɦɚɸɬ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ D˅.Ɍɨɝɞɚ d˒ = ͳͷʹͲ ˏˏ; 
Ⱦɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɟɬɫɹ ɱɢɫɥɨ ɢ ɜɵɫɨɬɚ 

ɫɟɝɦɟɧɬɨɜ.  
hɩ = 500 ɦɦ; Zɫɟɝɦ = 8;  
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
 ˓˖ˇ = R˓˃ˇd˒ ∙ h˒ ൑ [˓˖ˇ] ˍʞ˃,                                                                                  ሺ͵.ʹͻሻ 
 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɩɨɥɭɱɟɧɨ, ɱɬɨ [˓˖ˇ] = ʹͻ ·U ˍʞ˃,                                                                                                ሺ͵.͵Ͳሻ U = Ɏ ∙ n˔ˋː˘ ∙ d˒ ͵Ͳ = ͳͶ,ͻ͵ ˏ/˔,                                                                         ሺ͵.͵ͳሻ 

 



 

37 
 

[ɪ ɭɞ ] =29 · U = 29 ∙ 14,93 = 432,98 ɤПа,                                                        ሺ͵.͵Ͷሻ ʹ͸͹,ͻͻ ˍʞ˃ ൑ Ͷ͵ʹ,ͻͺ ˍʞ˃; Иɡ ɭɫɥɨɜɢя ɞɨɩɭɫɬɢɦɨɫɬɢ , ɫɟɝɦɟɧɬɧɵɣ 
ɩɨɞɲɢɩɧɢɤ ɦɨɠɧɨ ɩɪɢɦɟɧяɬɶ ɜ ɞаɧɧɨɦ ɫɥɭɱаɟ. 
 

 3.6 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 

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

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [3] ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ75ɚ-ȼ-670 ɨɩɪɟɞɟɥɢɦ ɬɢɩ 
ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 16/1 – 40 – 16 – 2. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 16 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 40 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɢɦɟɸɳɢɦ 
ɫɥɢɜɧɨɣ ɛɚɤ ɆȺ 16– 2 ɜɦɟɫɬɢɦɨɫɬɶɸ 16ɮɹ ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 
 

3.7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [3]. ȼɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ 

[3]: ɗȽɊ – 2ɂ1 – 150 – 11. 
Ɍɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ – ɗȽɊ–2ɂ1; 
Ɍɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ - ɗȽɊ–150–11.  
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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 

ɱɢɫɥɨ ɢ ɦɨɳɧɨɫɬɶ Uːˑˏ cos φːˑˏ Uːˑˏ Sˍ.ˊ. ɩɪɨɬɹɠёɧɧɨɫɬɶ 
ɥɢɧɢɣ 

ɲɬ∙Ɇȼɬ ɤȼ ɨ.ɟ. ɤȼ Ɇȼ∙Ⱥ ɤɦ 
4·164 15,75 0,9 220 180 100 

 
- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cos φ˔ = Ͳ,ͻ; 
- ȼɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ T୫ୟ୶ = ͵͹ʹͷ ɱ/ɝɨɞ; 
- Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ  P̝ .ː. = Ͳ,Ͳͳ ∙ P̟ ˔˕.ʒЭʠ; 
- Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ cos φ˔.ː. = cos φːˑˏ; 
- ɗɧɟɪɝɨɫɢɫɬɟɦɚ – Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɢ ɘɠɧɨ-əɤɭɬɫɤɢɣ ɪɚɣɨɧ 

ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ Ɋɟɫɩɭɛɥɢɤɢ ɋɚɯɚ (əɤɭɬɢɹ). 
- ɋɢɫɬɟɦɧɚɹ ɩɨɞɫɬɚɧɰɢɹ – "Ɇɢɪɧɵɣ". 

 
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.  

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ [1].  

Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɜɨɩɪɨɫɨɜ, ɪɟɲɚɟɦɵɯ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ 
ɜɢɞɚ ɛɥɨɤɨɜ Ƚɗɋ. ȼɵɛɨɪ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. ɇɚ 
ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɱɟɬɵɪɟɯ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɦɨɳɧɨɫɬɶɸ 180 Ɇȼɬ ɤɚɠɞɵɣ.  

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ: ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 4.1 ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ 
ɪɢɫɭɧɤɟ 4.2. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɞɚɧɧɵɯ ɢ ɭɫɥɨɜɢɹɯ ɬɪɟɛɨɜɚɧɢɹ 
ɧɚɞɟɠɧɨɫɬɢ [1], ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɪɚɬɶ ɩɪɨɫɬɵɟ (ɟɞɢɧɢɱɧɵɟ) ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ 
ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
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Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 

 
 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
 
4.3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.3.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ 
 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ  

ɋȼ - 1240/245-64 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ "ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ". ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ 
ɞɥɹ ɞɚɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
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Ɍɚɛɥɢɰɚ 4.2- ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ - 1240/245-64 
ɇɨɦɢɧɚɥɶɧɚɹ 

ɦɨɳɧɨɫɬɶ, Ɇȼ·Ⱥ               
Ɇȼɬ Uˆ ːˑˏ,ɤȼ cos φʒ,ɨ.ɟ. η 

ɂɧɞɭɤɬɢɜɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ Sˆ ːˑˏ ʟˆ ːˑˏ x "ୢ  x ′ୢ  xୢ 

180 164 15,75 0,9 98,07 Ͳ,ͳͻ 0,29 0,73 
 
4.3.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
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: 

 S˓˃˔˚ = ʟʒ ːˑˏ − ʟ˔.ː.cosφʒ = ͳ͸Ͷ − ͳ͸Ͷ ∙ Ͳ,ͲͳͲ,ͻ = ͳ͹ͺ,ʹ ʛʑ ∙ ʏ,                          ሺͶ.ͳሻ 

 
ɝɞɟ     P̝ .ː. - ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-200000/220 - ɍ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.3 

 
Ɍɚɛɥɢɰɚ 4.3 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ - 200000/220 - ɍ1 Sːˑˏ, ɆȼȺ 

    Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 
200 242 15,75 11 580 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 + ͵͹ʹͷͳͲସ )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. 
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t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚. 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,ʹͲ ∙ ͺ͹͵ʹ,ͻ͹ = ͳ͹Ͷͳ,͸ ʛʑ˕ ∙ ˚,                  ሺͶ.Ͷሻ 
 

ɝɞɟ     nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; ∆P̆ ˘ − ɩɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ. 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ τ = Ͳ,ͷͺͳ ∙ (ͳ͹ͺ,ʹͲʹͲͲ,ͲͲ)ଶ ∙ ʹͻͳͻ,Ͷ = = ͳ͵Ͷͳ,Ͳ  ʛʑ˕ ∙ ˚,                                                                                                   ሺͶ.ͷሻ 

 ˆˇˈ     ∆ʟˍ − ɩɨɬɟɪɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ. 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɱɟɬɵɪɟɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = ሺ∆W˘˘ + ∆Wːሻ ∙ n ∙  ଵ,                                                                              ሺͶ.͸ሻߚ
 

ɝɞɟ     ߚଵ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ʛʑ˕ ∙ ˚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 ʗ˒ˑ˕ = ሺͳ͹Ͷͳ,͸ + ͳ͵Ͷͳ,Ͳሻ ∙ Ͷ ∙ ͷ,ͺͻ = ͹ʹ͹ͶͶ,͵Ͳ ˕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,Ͳͳ ∙ Pʒ ːˑˏcosφʒ ,                                                                                              ሺͶ.ͳ͵ሻ 

 S˔.ː. = Ͳ,Ͳͳ ∙ ͳ͸ʹͲ,ͻ = ͳͺͲͲ ˍʑ ∙ ʏ 

 
ɋɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ ɋɇ, ɚ ɬɚɤɠɟ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ 
ɢɡɨɥɹɰɢɟɣ.  
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ [16]: «Ⱦɥɹ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɋɇ Ƚɗɋ 
ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ».  

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɗɧɟɪɝɨ-Ɂɚɜɨɞ» [2], ɜɵɛɢɪɚɟɬɫɹ ɞɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɋ3-2000/15,75/6.  

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.5. 
Ɍɚɛɥɢɰɚ 4.5 ─ ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2000/15/6 

Sɧɨɦ, 
ɤȼȺ 

U, ɤȼ 
Uɤɡ, % Iɯɯ, % ΔPx, ɤȼɬ ΔPɤ, ɤȼɬ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

2000 15,75 6 10,5 1 1,5 8,8 2230ɯ1460ɯ3010 
 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɇ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 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 = 𝑧˃ ∙ ( 𝜑ݏ݋ܿ̂ܲ − ܵ˔.ː.) = Ͷ ∙ (ͳ͸ʹͲ,ͻ − ͳ,ͺ) = ͹ͳʹ,ͺ ʛʑʏ;                        ሺͶ.ͳͶሻ 

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 ݊ˎ = ሺܵ˖˔˕ − ܵ˔ːሻ ∙ ˒𝜑௖ܲݏ݋ܿ ˓ + ͳ = ሺ͹ͳͳ,ͳ − ͳ,ͺሻ ∙ Ͳ,ͺͷͳ͵ͷ + ͳ = ͷ,Ͷ͵,          ሺͶ.ͳͷሻ 

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

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ α୧ ∙ I˓˃˄ = ͳ,Ͳͷ ∙ Ͳ,ͺ ∙ ͵ͳʹ = ʹ͸ʹ,ͳ ʏ,                                        ሺͶ.ͳ͹ሻ 
 

ɝɞɟ     α୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ 
ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ;  αʡ = Ͳ,ͺ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɞɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ U=220ɤȼ ɜɵɛɢɪɚɟɦ 
ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ - 240/32.  
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Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 
ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͹ͳʹ,ͺ ͷ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵͹Ͷ ˍʏ,                              ሺͶ.ͳͺሻ 

 Iˇˑ˒ > I˒.˃˅, ͸Ͳͷˍʏ > ͵͹Ͷˍʏ 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      ܭ˕ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ͻ͵ͺͳͲ,͹ ˕ы˔. ˓˖˄;  ݊˕ – ɤɨɥɢɱɟɫɬɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 4 ɲɬ;  ܭ˔ː- ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ͳʹ͹͵,Ͳ ɬɵɫ. ɪɭɛ;   ݊˕˔ː – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, 4 ɲɬ;  ܭʟʢ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ ɄɊɍɗ 220 ɤȼ, ͺͺ͵ͷ͵,ͳ ɬɵɫ. ɪɭɛ;  ݊˅ – ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɜɵɤɥɸɱɚɬɟɥɟɣ ɄɊɍɗ 220 ɤȼ, 11 ɲɬ. 

 ʙ = Ͷ ∙ ͻ͵ͺͳͲ,͹ + Ͷ ∙ ͳʹ͹͵,Ͳ + ͳͳ ∙ ͺͺ͵ͷ͵,ͳ = ͳ͵ͷʹʹͳͺ,ͺͳ ˕ы˔.  ˓˖, 
 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧,                                                                                                    ሺͶ.ʹͲሻ 
  

ɝɞɟ     ʔː= 0,15 - ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  
 ʖ = Ͳ,ͳͷ ∙ ͳ͵ͷʹʹͳͺ,ͺͳ + ͹ʹ͹ͶͶ,͵Ͳ = ʹ͸͵͹ͷͷ,Ͷͳ ˕ы˔. ˓˖˄  
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4.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
Ɍɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɣɨɧɟ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ,  

ɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɢɬɶ ɄɊɍɗ 220 ɤȼ, ɬɚɤ ɤɚɤ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɟɝɨ ɪɚɛɨɬɟ.  

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɄɊɍɗ 220 ɤȼ ɪɚɜɧɨ 10 (ɲɟɫɬɶ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɢ, 
ɱɟɬɵɪɟ ɝɟɧɟɪɚɬɨɪɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹ). ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɋɌɈ «ɋɯɟɦɵ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-
750 ɤȼ» [5] ɞɥɹ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 ɜɵɛɢɪɚɟɬɫɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ 
ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ (№ 220-13). 

 ȼ ɨɛɳɟɦ ɜɢɞɟ ɞɚɧɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 
 

 
Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ Ɋɍ ȼɇ 220 ɤȼ 

 
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: 
 xʒ = x ′ୢ′ ∙ UːˑˏଶS ːˑˏ = Ͳ,ͳ͹ ∙ ͳͷ,͹ͷଶͳͺͲ  = Ͳ,ʹ͸ʹ ʝˏ,                                              ሺͶ.ʹʹሻ 

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



 

45 
 

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

 
ɋɢɫɬɟɦɚ: 
 xʠ = UːˑˏଶS ˍˊ = ʹͶʹଶͳͺͲ = ͵ʹͷ,͵͸ ʝˏ,                                                                    ሺͶ.ʹͷሻ 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xʚ = ሺx଴,˖ˇ ∙ lሻ݊ = Ͳ,Ͷ͵ͷ ∙ ͳͲͲ͸ = 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 = ͳͷ,͹ͷʹͶʹ = Ͳ,Ͳ͸ͷ,                                                                               ሺͶ.ʹͺሻ 

 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 rˆ = x∗ʒT˃ ,ʒ ∙ ω = Ͳ,ʹ͸ʹ Ͳ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,Ͳͳͺ ʝˏ,                                                         ሺͶ.ʹͻሻ 

 r˔ = xʠT˃ ,ʠ ∙ ω = ͵ʹͷ,͵͸Ͳ,ͲͶͷ ∙ ͵ͳͶ = ʹ͵,Ͳ͵ ʝˏ,                                                         ሺͶ.͵Ͳሻ 

 rˎ = ሺr଴,˖ˇ ∙ lሻ݊ = Ͳ,ͳͳͺ ∙ ͳͲͲ͸ = ͳ,ͻ͹ ʝˏ,                                                        ሺͶ.͵ͳሻ 

 r˕ = ΔP୩ ∙ Uଶ˄Sːˑˏଶ = Ͳ,ͷͺͲ ∙ ʹͶʹଶʹͲͲଶ = Ͳ,ͺͷ ʝˏ,                                                       ሺͶ.͵ʹሻ 
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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 16 
ɡɚɤ Ȼɥɨɤ 2 16 
ɡɚɤ Ȼɥɨɤ 3 16 
ɡɚɤ Ȼɥɨɤ 4 16 
ɭ ɄɊɍɗ 230 
ɭ ɋɢɫɬɟɦɚ 220 
ɭ Ƚ1 16 
ɭ Ƚ2 16 
ɭ Ƚ3 16 
ɭ Ƚ4 16 

 
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 0,85 31,37 0,065 

Ɍɪ-ɪ Ɍɪ-ɪ 5 2 ɄɊɍɗ – Ȼɥɨɤ 2 0,85 31,37 0,065 

Ɍɪ-ɪ Ɍɪ-ɪ 5 3 ɄɊɍɗ – Ȼɥɨɤ 3 0,85 31,37 0,065 

Ɍɪ-ɪ Ɍɪ-ɪ 5 4 ɄɊɍɗ – Ȼɥɨɤ 4 0,85 31,37 0,065 

Ʌɗɉ ȼɵɤɥ 6 5 ɄɊɍɗ – ɋɢɫɬɟɦɚ 1,97 7,25 - 
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Ɍɚɛɥɢɰɚ 4.9 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
ɇɚɡɜɚɧɢɟ ɍɡɟɥ r x x2 r0 x0 

Ƚ1 7 0,018 0,262 0,262 0,018 0,262 

Ƚ2 8 0,018 0,262 0,262 0,018 0,262 

Ƚ3 9 0,018 0,262 0,262 0,018 0,262 

Ƚ4 10 0,018 0,262 0,262 0,018 0,262 

ɋɢɫɬɟɦɚ 6 23,03 325,36 325,36 23,03 325,36 

 
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 8 7,40 

 

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

1 1ɮ 8 3,70 
 

Ɋɚɫɱɟɬ ɩɨɥɧɨɝɨ ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 220 ɤȼ.  
ܫ˒  ଴ሺଵሻ = ͵ ∙ ͵,͹ = ͳͳ,ͳ ˍʏ,                                                                               ሺͶ.͵͵ሻ     

 
Ɍɚɛɥɢɰɚ 4.12 ─ Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 

№ ɫɨɫɬ. Ɍɢɩ ɉ 1 I 1, ɤȺ 
1 3ɮ 10 76,43 

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

Ɍɢɩ ɄɁ ɉ1 I˒.଴ i˖ 
1ɮ 8 11,10 28,91 
3ɮ 8 7,40 18,94 
3ɮ 10 76,43 194,64 
 
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 



 

48 
 

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

 
2) Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
 I˓˃˄.୫ୟ୶ = S∑ሺnˎሻ ∙ √͵ ∙ Uːˑˏ = ͹ͲͶ͸ ∙ √͵ ∙ ʹͶʹ = Ͳ,ʹ͹ͻ ˍʏ,                               ሺͶ.͵ͷሻ 

 
3) Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕ˉ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͹ͲͶͷ ∙ √͵ ∙ ʹͶʹ = Ͳ,͵͵͸ ˍʏ,                        ሺͶ.͵͸ሻ 

 
4.9 ȼɵɛɨɪ ɚɩɩɚɪɚɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ 
 
Ⱦɥɹ ɄɊɍɗ 220 ɤȼ ɜɵɛɪɚɧɵ ɹɱɟɣɤɢ əȽȽ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɨɫɫɢɣɫɤɨɣ 

ɮɢɪɦɵ ɈȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 
ɄɊɍɗ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɩɨɞɫɬɚɧɰɢɢ, ɬɚɤɨɟ ɤɚɤ: ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, Ɉɉɇ, ɫɨɜɦɟɳɟɧɧɵɟ ɜ ɡɚɡɟɦɥɟɧɧɨɦ 
ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ, ɡɚɩɨɥɧɟɧɧɨɦ ɷɥɟɝɚɡɨɦ, ɨɛɥɚɞɚɸɳɢɦ ɥɭɱɲɢɦɢ 
ɢɡɨɥɢɪɭɸɳɢɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ. 

ȼɫɟ ɨɫɧɨɜɧɵɟ ɱɚɫɬɢ ɄɊɍɗ ɡɚɤɥɸɱɟɧɵ ɜ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɨɛɨɥɨɱɤɭ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ ɭɫɬɪɨɣɫɬɜɨ ɧɟ ɩɨɞɜɟɪɠɟɧɨ ɡɚɝɪɹɡɧɟɧɢɹɦ ɨɬ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 
ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɢ ɫɬɚɪɟɧɢɸ ɞɢɷɥɟɤɬɪɢɤɨɜ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ.  

ɄɊɍɗ ɬɢɩɚ əȽȽ-220 ɧɚ ɤɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ ɨɬɜɟɱɚɟɬ ɜɫɟɦ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɫɟɝɨɞɧɹ ɤ ɫɨɜɪɟɦɟɧɧɵɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ 
ɭɫɬɪɨɣɫɬɜɚɦ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ. ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɞɥɹ ɄɊɍɗ 220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.14. 

 
Ɍɚɛɥɢɰɚ 4.14 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɚɩɩɚɪɚɬɨɜ ɄɊɍɗ 
220 ɤȼ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
Ʉɨɦɩɥɟɤɫɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

əȽȽ-220 ܷːˑˏ = ʹʹͲ ˍʑ ܷːˑˏ = ʹʹͲ ˍʑ ܫ˓˃˄.ˏ˃˘ ˕ = Ͳ,Ͷͷͳ ˍʏ ܫːˑˏ = ͵ͳͷͲ ʏ ܫ˒ˑ = ͳͳ,ͳͲ ˍʏ ܫ˕ = ͷͲ ˍʏ 𝑖˖ = ʹͺ,ͻͳ ˍʏ 𝑖˒˓.˔ˍ˅ = ͳʹͷ ˍʏ 
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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. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɢɦɟɦ ɷɥɟɝɚɡɨɜɵɟ 
ɝɟɧɟɪɚɬɨɪɧɵɟ ɚɩɩɚɪɚɬɧɵɟ ɤɨɦɩɥɟɤɫɵ ɄȺȽ–20 ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɨɫɫɢɣɫɤɨɣ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ ɤɨɦɩɚɧɢɢ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» (ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ). 
Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.15.  
 
Ɍɚɛɥɢɰɚ 4.15 ─ ɗɥɟɝɚɡɨɜɵɣ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ 

Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɄȺȽ-20 ܷːˑˏ = ͳͷ ˍʑ ܫːˑˏ = ͸,͵ ˍʏ ܫˑ˕ˍ = ͷͲ ˍʏ 𝑖˒˓.˔ˍ˅ = ʹ͵Ͳ ˍʏ ߚː = ͻͲ% 

 
Ⱥɩɩɚɪɚɬɧɵɟ ɤɨɦɩɥɟɤɫɵ ɄȺȽ–20 ɫɨɫɬɨɹɬ ɢɡ ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

ɬɢɩɚ ȼȽȽ-15-50/6300, ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɡɚɡɟɦɥɢɬɟɥɟɣ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ 
ɧɚɩɪɹɠɟɧɢɹ.  Ⱦɥɹ ɡɚɳɢɬɵ ɤɨɦɩɥɟɤɫɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɭɫɬɚɧɨɜɤɚ Ɉɉɇ. 

 
ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ȼ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ ɪɟɡɟɪɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɞɥɹ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 

2 ɩɪɢɧɹɬɚ ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ȺȾ-1520ɋ-Ɍ400-2Ɋɉ. ɇɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ 625 ɤȼȺ, ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ 400 ɤȼɬ. 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 400 ȼ. ȾȽɍ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɦɩɚɧɢɟɣ «ȻɆȿ - 
Ⱦɢɡɟɥɶ».  

ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɋɇ ɩɪɢɧɹɬ ɌɋɁ-2000/35/0,4 ɫ 
ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ. Ɉɧ ɛɭɞɟɬ ɩɢɬɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 ɨɬ ɩɨɞɫɬɚɧɰɢɢ ɉɋ-ɋɚɯɚɗɧɟɪɝɨ (35 ɤȼ).  
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ. 
ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 
 Iːˑˏ = Pː ˑˏ/cosφ√͵ ∙ Uːˑˏ = ͳ͸ʹ ∙ ͳͲଷ/Ͳ,ͻ√͵ ∙ ͳͷ,͹ͷ = ͸ͷͻͺ ʏ,                                              ሺͷ.ͳሻ 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
 Iːˑˏଶ = Iːˑˏଵ ∙ ʙ˔˘ʙ˕˕ = ͸ͷͻͺ ∙ ͳ͹ͲͲͲ/ͷ = Ͷ,͹ͳ 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͹͹ͷͲͲ/ͷ = Ͷ,͹͹ ʏ,                                                                                          ሺͷ.Ͷሻ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ:  
 
ɉɪɢɧɢɦɚɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2000/15,75/0,4  
 
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ: 
ܫ˅  ː ˕ˈሺଵሻ = ܵːˑˏ ˔ː√͵ ∙ ܷːˑˏ  = ʹͲͲͲ√͵ ∙ ͳͷ,͹ͷ = ͹͵,͵ͳ ʏ,                                                     ሺͷ.ͷሻ 

 
ȼɬɨɪɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
ܫ˅  ː ˕ˈሺଶሻ = ூː ˑˏ𝐾˕˕ ˅ː ˕ˈ = ଻ଷ,ଷଵ଼଴/ହ = Ͷ,ͷͺ ʏ,                                                                          ሺͷ.͸ሻ  

ܫ˅  ː ˕ˈ_˓ሺଶሻ = ூː ˑˏ ˓ˑ˕ሺభሻ ∙𝑈ːː.˕ˈ∙𝐾˔˘ଵ,ଶଶହହ∙𝑈˅ː ˕ˈ∙𝐾˕˕ ˅ː ˕ˈ = ଵସ଼ହ∙଴,ସ∙ଵଵ,ଶଶହହ∙ଵହ,଻ହ∙଼଴/ହ = ͳ,ͻʹ ʏ,                                 ሺͷ.͹ሻ  
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5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

Ƚɟɧɟɪɚɬɨɪ ɋȼ – 1240/245-64 
ɋɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ 200000/220/15,75  
Ʌɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
 
ɇɚ ɝɥɚɜɧɨɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ ɋȼ – 1240/245-64: 
 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 200000/220/15,75: 
 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 15,75 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 
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 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ 

 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
 
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 – 1240/245-64 
Ɇɨɳɧɨɫɬɶ 

ɧɨɦɢɧɚɥɶɧɚɹ 
180 176,5 ɆȼȺ 
164 150 Ɇȼɬ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 15,75 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  cosφ 0,9 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 98,3 ɨɛ/ɦɢɧ 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ 6598 Ⱥ 

Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 1485 Ⱥ 
ɂɧɞɭɤɬɢɜɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ) 

ɫɢɧɯɪɨɧɧɨɟ Xd 0,73 
ɩɟɪɟɯɨɞɧɨɟ X’d 0,29 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ X”d 0,19 

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 ȼɇ 242 ɤȼ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɇɇ 15,75 ɤȼ 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ = 11 



 

53 
 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺIʠʟ < Ͳ,ʹ ∙ Iʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: Iʜʝʛ = ͸ͷͻͺ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ηʡʡ = ͹ͲͲͲ/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 ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 Iʠʟ.ʝ = ሺͲ,ͳͷ − Ͳ,ʹሻ ∙ Iʜ,                                                                                         ሺͷ.ͺሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 
 
 Iʠʟ.ʝ = Ͳ,ͳͷ ∙ Iʜ = ͻͺͻ,͹ ʏ,                                                                                  ሺͷ.ͻሻ 
 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ Kʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚܭʡ 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); 



 

54 
 

    Iʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 

 Iʛʏʙʠ = E′̂′x ′ୢ′ ∙ Iʜ = ͵Ͷ͹ʹ͸,͵ʹ ʏ,                                                                          ሺͷ.ͳͳሻ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.10): 
  Iʜʐሺʙʖሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ,ͳ͵Ͳ,ͳͻ ∙ ͸ͷͻͺ = ͵Ͷ͹ʹ,͸͵ ʏ,   
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 Kʡ >  Iʜʐሺʙʖሻ ∙ KʜIʡ ,    ˆˇˈ Iʡ = Iʛʏʙʠ                                                                 ሺͷ.ͳʹሻ 

 Kʡ > ͵Ͷ͹ʹ,͸͵ ∙ ʹ͵Ͷ͹ʹ͸,͵ʹ  

 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: 
ܤ  ൒ ܫ̝ ˓.଴ܭ˕ = Ͳ,ͳͷ ∙ ːܫͲ,͵ = Ͳ,ͷ ∙ ːܫ ,                                                                           ሺͷ.ͳͶሻ 

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ (5.14) ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ͳ,ͷ ∙ ːܫ .  
 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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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; 
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ʠШ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ; 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 ʠ𝛴 = ʡܥ + ʠʒ + ʠШ + ʠʑʒ = Ͳ,ͲͲ͹͵ + ͳ,ͳ + Ͳ,ͲͲͺ + Ͳ,Ͷͷ = = ͳ,ͷ͸ ˏˍʣ.                                                                                                            ሺͷ.ͳͷሻ 
 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ: 
 Iେ = ͳ,͹͵ ∙ Uʚ ∙ ω ∙ ʠΣ = ͳ͵,͵ͷ 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 ܷ଴ 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,Ͳͳʹ 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,ͲͳʹͲ,Ͳͳʹ + ͳ,ͷ͸ = ͳ͹͹,ͻͺ ʑ                                      ሺͷ.ͳͻሻ 

 ʟ˃˔˚ˈ˕ːˑˈ ˊ˃ː˚ˈːˋˈ Uʝ Эʚ.ʠʡ. = ͳ͹͹,ͻͺ ʑ. 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 Uʠʟ ൒ ʙʜʙʑ ∙ ͵nʡʜ ∙ U଴ Эʚ.ʠʡ,                                                                                      ሺͷ.ʹͲሻ 

 
ɝɞɟ     ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
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    nʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ;      ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 Uʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͳ͹͹,ͻͺͳͷ,͹ͷ√͵ ∙ Ͳ,ͳ͵ ,   
 Uʠʟ ൒ ͳ,Ͳ͵ʑ,  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˔ = ͷͲͲ ˔. 

Ɍɨɝɞɚ: 
 I∗ଶ = √ʏt = √ ͳ͸ͷͲͲ = 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 = ͳ͸Ͳ,ͳͷଶ ≈ ͹ͳͳ,ͳ ˔ 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ Iଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

 tʠʟ = ͳ͸ሺI∗ଶሻଶ ,                                                                                                            ሺͷ.͵ͳሻ 

 ʏ = ͳ͸ = 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. = 500 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 ܫଶɜɵɲɟ 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 
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ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ 
ɤɨɧɰɟ ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ 
ȼɅ ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ xୢ′′ = xୢ′′ ∙ (U˅ːUːː)ଶ = Ͳ,ͳͻ ∙ ( ʹͶʹͳͷ,͹ͷ)ଶ = ͶͶ,ͺͷ,                                           ሺͷ.͵͵ሻ 

 𝑥 ′ˎ = 𝑥଴,˖ˇ ∙ ݈ ∙ ܵ˄ܷ˗,ːˑˏଶ = Ͳ,Ͷ͵ͷ ∙ ͳͲͲ ∙ ͳͺͲʹͶʹଶ = Ͳ,ͳ͵Ͷ ˑ. ˈ,                            ሺͷ.͵Ͷሻ 

ʙʏଵ.ሺଶሻܫ  = ∑ܧ   𝑥ଵ ∑   + 𝑥ଶ ∑   = ͳʹ ∙ ͶͶ,ͺͷ + ʹ ∙ Ͳ,Ͳͻͺ + ʹ ∙ Ͳ,ͳ͵Ͷ = Ͳ,Ͳͳͳ ˑ. ˈ   ሺͷ.͵ͷሻ 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ܫଶʠ.ʖ∗ = ʹ ∙ ʙʏଵ.ሺଶሻܫ ∙ ˕ܭ = ʹ ∙ Ͳ,Ͳͳͳ ∙ ʹͶʹͳͷ,͹ͷ = Ͳ,͵͵ͺ ˑ. ˈ                                    ሺͷ.͵͸ሻ 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤ.ɡ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
ଶʠ.ʖ ൑ܫ  ˚ܭ∗ଶʠ.ʖܫ = Ͳ,͵͵ͺͳ,ʹ = Ͳ,ʹͺ ˑ. ˈ                                                                        ሺͷ.͵͹ሻ 

 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ 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 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ, 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. 

 
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.͵ͺሻ 
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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.͵ͻሻ 

 
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. 
 

 
Ɋɢɫɭɧɨɤ 5.3 ─ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺIଵሻ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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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,ͷ ∙ IʜʝʛͲ,ͻ=ͅ ͳ,ͷ͵ͳ ∙ Iʜʝʛ,                                                                      ሺͷ.ͶͲሻ 
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ < 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 Uʠʟ = Ͳ,͸ͺ ∙ UʜʝʛKʑ ∙ nʡ = Ͳ,͸ͺ ∙ ͳͷ͹ͷͲͳ,Ͳ͵ ∙ ͳͷ͹,ͷ = ͸͸,Ͳʹ ʑ,                                              ሺͷ.Ͷͳሻ 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɫɟɤɰɢɨɧɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ, 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. 

 
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: 

Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ: 
 Zଵ ൑ Ͳ,ͺ ∙ Zʡ + Ͳ,ͺKʡ ∙ Zଵʚ′ = Ͳ,ͺ ∙ ͵ͳ,͹͹ + Ͳ,Ͷͅ ∙ ͹,ͷ = ʹ͸,ͻʹ ʝˏ,                ሺͷ.Ͷʹሻ 

 
ɝɞɟ     Kʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ;      Zʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ; 
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ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: Zଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ͳͺͲʹͲͲ + Ͳ,Ͷͅ ∙ ͳͺͲʹͶʹଶ ∙ ͹,ͷ = Ͳ,Ͳͺ. 

 Zଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 Zଵ = Zଵ ˑ.ˈ. ∙ Z˄ = Ͳ,Ͳͺ ∙ ͳ,͵ͺ = Ͳ,ͳͳ ʝˏ,                                                        ሺͷ.Ͷ͵ሻ 
 Z˄ = Uଶ˄Sʜʒ = ͳͷ,͹ͷଶͳͺͲ = ͳ,Ͳͺ,                                                                                 ሺͷ.ͶͶሻ 

 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 Zଵେଷ = Zଵ ∙ nʡnʜ = Ͳ,ͳͳ ∙ ͹ͲͲͲͷͳͷ,͹ͷͲ,ͳ = Ͳ,ͻͻ ʝˏ,                                                      ሺͷ.Ͷͷሻ 

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

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆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 = ͳͷ,͹ͷ ∙ ͳͲଷ√͵ ∙ ͸ͷͻͺ = ͳ,͵ͺ 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 ∙ ʹ,͹ͳ − Ͳ,ͻͷͲ,͹͵ = Ͷ,ͳͳ,                                          ሺͷ.Ͷ͹ሻ 

 
ɝɞɟ     Iʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 
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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.Ͷͺሻ 

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

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

 Zʠʖ୍୍ = Z୍୍ ˑ.ˈ. ∙ Zʐ = Ͳ,͵͵ ∙ ͳͷ,͹ͷଶͳͺͲ = Ͳ,Ͷͷ ʝˏ,                                               ሺͷ.ͷͳሻ 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 Zʠʖ୍୍ = Zʠ.ʖ.୍୍ ∙ nʡnʜ = Ͳ,Ͷͷ ∙ ͹ͲͲͲ/ͷͳͷ͹ͷͲ/ͳͲͲ = Ͷ,Ͳ ʝˏ,                                                ሺͷ.ͷʹሻ 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ Zଶ = Ͷ,Ͳ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

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

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – 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. 
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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: 

 IP ʠʗʒʜ. = ʙʜ ∙ Iʜʝʛ.ʟKʑ = ͳ,Ͳͷ ∙ Iʜʝʛ.ʟͲ,ͻͺ = ͳ,Ͳ͹ ∙ Iʜʝʛ.ʟ,                                   ሺͷ.ͷ͵ሻ 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

 IP 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 250 180 160 120 90 72 45 
 



 

67 
 

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: 

 IP ʞʢʠʙ. = ʹ,ͳͷ ∙ Iʜʝʛ.ʟͲ,ͻͺ = ʹ,ͳͻ ∙ Iʜʝʛ.ʟ,                                                             ሺͷ.ͷͷሻ 

 
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. = 640 Ɇȼɬ; 
Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ: 4;  
Ⱦɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D = 6,70 ɦ. 

 
Ɂɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ – Qmax = 8096,69 ɦ3/ɫ; 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ – Qmax = 10303,87 ɦ3/ɫ; 
- Qɚɝ = 332,72 ɦ3/ɫ; 
- Qɜɯɤ.=150 ɦ3/ɫ; 
- ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ: 28 ɤɦ/ɱ; 

 
Ɉɬɦɟɬɤɢ: 
- ɇɨɪɦɚɥɶɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ ɇɉɍ = 246 ɦ, 
- Ɏɨɪɫɢɪɨɜɚɧɧɵɣ ɩɨɞɩɨɪɧɵɣ ɭɪɨɜɟɧɶ Ɏɉɍ = 247 ɦ; 
- ɍɆɈ = 240,61 ɦ, ȾɇɈ = 180 ɦ; 
ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ܸ ˅ˇ˘˓ = ͻ,ͺ͵  ˍˏଷ 
Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ (ɉɪɢɥɨɠɟɧɢɟ Ƚ, ɪɢɫɭɧɨɤ Ƚ.1) 
Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ (ɉɪɢɥɨɠɟɧɢɟ Ƚ, ɪɢɫɭɧɨɤ Ƚ.2) 

 
Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ: ɫɤɚɥɚ (ɞɢɚɛɚɡɵ): 
- ȼɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ tgφ = Ͳ,͸͹ 
- ɋɰɟɩɥɟɧɢɟ c = ͳͲͲ ɤɇ/ɦଶ 
ɒɢɪɢɧɚ ɫɬɜɨɪɚ ɧɚ ɭɪɨɜɧɟ ɇɉɍ = 725 ɦ., 
ɒɢɪɢɧɚ ɫɬɜɨɪɚ ɧɚ ɭɪɨɜɧɟ ȾɇȺ = 362 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 II ɩɨ ɜɵɫɨɬɟ ɢ ɬɢɩɭ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ. ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɣ 
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ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɞɨ 100 ɦ (Hmax = 65 ɦ), ɝɪɭɧɬ ɫɤɚɥɶɧɵɣ. Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II ɤɥɚɫɫɚ [1]: ɀ୬ = ͳ,ʹͲ 

 
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 ∙ cosα,                                                                                         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;    α - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ 
(α = Ͳ);    d - ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

 
Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɷɮɮɢɰɢɟɧɬ 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 = ʹͶ͸ − ͳͺͲʹ = ͵͵ ˏ                                                       ሺ͸.Ͷሻ 

 
Ɍɨɝɞɚ, ɜɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɜɧɚ: 
 ∆hset = kw ∙ Vʹ ∙ Lg ∙ d ∙ cosα = ʹ,ͺʹ ∙ ͳͲ−͸ ∙ ʹͺʹ ∙ ͳͷͲͲͻ,ͺͳ ∙ ሺ͵͵ + Ͳ,ͷ ∙ Ͳሻ = Ͳ,Ͳͳˏ       ሺ͸.ͷሻ 



 

70 
 

Ɉɩɪɟɞɟɥɹɸɬ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ 
ɷɬɨɝɨ: 

1) ȼɵɱɢɫɥɹɸɬ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ୥∙LV౭మ  ɢ 
୥∙୲V౭, ɝɞɟ t − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ 

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

 g ∙ LV୵ଶ = ͻ,ͺͳ ∙ ͳͷͲͲʹͺଶ = ͳͺ,͹͹                                                                                 ሺ͸.͸ሻ 

 g ∙ tV୵ = ͻ,ͺͳ ∙ ʹͳ͸ͲͲʹͺ = ͹ͷ͸͹,͹ͳ                                                                            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  

0,95 0,008 3,5 0,065 
 
Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɹɸɬ ɫɪɟɞɧɢɣ 

ɩɟɪɢɨɞ ɜɨɥɧɵ T (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅ (ɦ). 
 g ∙ TV୵ = Ͳ,ͻͷ => ܶ = Ͳ,ͻͷ ∙ ʹͺͻ,ͺͳ = ʹ,͹ͳ ˔,                                                           ሺ͸.ͺሻ 

 g ∙ h̅V୵ଶ = Ͳ,ͲͲͺ => h̅ = Ͳ,ͲͲͺ ∙ ʹͺଶͻ,ͺͳ = Ͳ,͸Ͷ ˏ,                                                   ሺ͸.ͻሻ 

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

 ƛୢ̅̅ ̅ = ͻ,ͺͳ ∙ ʹ,͹ͳଶʹ ∙ ͵,ͳͶ = ͳͳ,Ͷͺ ˏ 
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4) ɉɪɨɜɟɪɹɸɬ ɭɫɥɨɜɢɟ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ d > Ͳ,ͷƛୢ. ͵͵ˏ > ͷ,͹Ͷˏ 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

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

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

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

 
Ɍɨɝɞɚ hଵ% = Ͳ,͸Ͷ ∙ ʹ,Ͳ͹ = ͳ,͵ʹ ˏ, 
 ∇ʒʐʞ = ʹͶ͸ + ͳ,͵ʹ + Ͳ,Ͳͳ + Ͳ,͸ =  ʹͶ͹,ͻ͵ 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 ; 
 ܳˑ˔ː.˓ = ܳ௠𝑎௫.ˑ˔ː − ܳʒЭʠ − ܳ˃˅.˅ˑˇ = ܳ௠𝑎௫ଵ% − ܳଵ˃ˆ˓ሺ݊ − ͳሻ − ܸ˒ ˑˎݐ˔˓ ,   ሺ͸.ͳʹሻ 

 
ɝɞɟ   ܳ௠𝑎௫.ˑ˔ː − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ, ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ; 

QȽА – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2; 
n – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
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ܳ˃˅.˅ˑˇ − ɪɚɫɯɨɞ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ. 
 ܳˑ˔ː.˓ = ͺͷͳͷ,Ͷ͹ − ͵͵ʹ,͹ʹ ∙ ሺͶ − ͳሻ − ͻ,ͺ͵ ∙ ͳͲଽ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͹Ͳͻͷ,ͻ͵ ˏଷ/˔ 

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 B = Q˓q˅ ,                                                                                                                     ሺ͸.ͳ͵ሻ 

 
ɝɞɟ     q˅ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, 

 q˅ = ͳ,ʹͷ ∙ qp,                                                                                                        ሺ͸.ͳͶሻ 
 
ɝɞɟ     qp - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, 

 qp = Vː˓ ∙ hː˄ = ͷ ∙ ͻ,͹Ͷ = Ͷͺ,͹ ˏଷ/˔,                                                            ሺ͸.ͳͷሻ 
 
Ɍɨɝɞɚ  q˅ = ͳ,ʹͷ ∙ qp = ͳ,ʹͷ ∙ Ͷͺ,͹ = ͸Ͳ,ͺͺ ˏଷ/˔,  
 

ɝɞɟ     Vː ˓ - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ (ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 5,0 ɦ/ɫ);   hː˄ - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ ɩɪɢ Qˑ˔ː.୫ୟ୶ 0,1% - 9,74 ɦ. 
  B = Q˓q˅ = ͹Ͳͻͷ,ͻ͵͸Ͳ,ͺͺ = ͳͳ͸,ͷ͹ 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 24 ɦɟɬɪɨɜ. 
Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B = ͳͶͶ ˏ. 
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
 Ɂʐ = ሺͲ,ͳ ÷ Ͳ,ͳ͵ሻ ∙ ʹͶ = ʹ,Ͷ ÷ ͵,ͳʹ ˏ. 
 
ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɛɵɤ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɡɪɟɡɧɵɦ ɩɪɢɧɢɦɚɟɦ Ɂʐ = Ͷ 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͸.ͳ͹ሻ 

 
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͸.ͳͺሻ 

 
ɝɞɟ      ߝ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ,      σ˒ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ (ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1). 

ߝ  = ͳ − Ͳ,ʹ ˖ߞ + ሺ݊ − ͳሻߞ଴݊ ∙ ଴ଵܾܪ ,                                                                      ሺ͸.ͳͻሻ 

 
ɝɞɟ      b - ɲɢɪɢɧɚ ɨɞɧɨɝɨ ɩɪɨɥёɬɚ,             ݊ − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ;             ߞ˖ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɟɦ 0,7;             ߞ଴ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɩɪɢɧɢɦɚɟɦ 
0,45. 

ߝ  = ͳ − Ͳ,ʹ Ͳ,͹ + ሺͶ − ͳሻ ∙ Ͳ,Ͷͷ͸ ∙ ͺ,ͲʹʹͶ = Ͳ,ͻ͸.  
 

Ɉɬɫɸɞɚ: 
଴ଶܪ  = ( ͹Ͳͻͷ,ͻ͵Ͳ,Ͷͻ ∙ Ͳ,ͻ͸ ∙ ͳ ∙ ͳͶͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͺ,ʹ͵ ˏ  
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ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
 H = H଴ଶ − α ∙ V଴ଶʹ ∙ g  ,                                                                                                 ሺ͸.ʹͲሻ 

 
ɝɞɟ     V଴ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ,      α = ͳ,ͳ - ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, 

 V଴ = Q˓ሺ∇ʜʞʢ − ∇ʓʜʏሻ ∙ ሺB + ሺn − ͳሻ ∙ Ɂ˄ሻ = = ͹Ͳͻͷ,ͻ͵ሺʹͶ͸ − ͳͺͲሻሺͳͶͶ + ሺ͸ − ͳሻ ∙ Ͷሻ = Ͳ,͸ͷ ˏ/˔,                                           ሺ͸.ʹͳሻ 

 
ɝɞɟ     Ɂ˄ - ɬɨɥɳɢɧɚ ɛɵɤɚ;      B - ɲɢɪɢɧɚ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɮɪɨɧɬɚ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 H = ͺ,ʹ͵ − ͳ,ͳ ∙ Ͳ,͸ͷଶʹ ∙ ͻ,ͺͳ = ͺ,ʹͳ 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˔˕ = ʹͶ͸ − ͻ = ʹ͵͹ ˏ,                                                       ሺ͸.ʹʹሻ 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ H˔˕ = ʹ͵͸ + ͳ,͸ ∙ ͻ = ʹͷͳ,ͶͲ ˏ,                                   ሺ͸.ʹ͵ሻ 

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ 

(∇ʒʐʞ = ʹͶ͹, ͻ͵  ˏ ɢ ∇ʒʐ = ʹͷͳ,ͶͲ ˏ), ɬɨ ɟɫɬɶ ∇ʒʐʞ = ʹͷͳ,ͶͲ ˏ. 
 

 
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 
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Qɪ.ɩɨɜ = Qɩɨɜ.୫ୟ୶  − QȽɗɋ − Qɪ.ɜ,                                                                      ሺ͸.ʹͷሻ 
 

ɝɞɟ    Qɩɨɜ.୫ୟ୶  - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ,   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˅ = ͳͲ͵Ͳ͵,ͺ͹ − ͵͵ʹ,͹ʹ ∙ Ͷ − ͳͷ = ͻͳͷͷ,͹ͳ ˏଷ/˔, 
 
ɇɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 H଴ଵ˒ˑ˅ = ሺ Q˓.˒ˑ˅m ∙ B ∙ √ʹ ∙ gሻଶଷ = ( ͻͳͷͷ,͹ͳ Ͳ,Ͷͻ ∙ ͳͶͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͻ,ͷͲ ˏ, 
 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 H଴ଶ˒ˑ˅ = ቆ Q˓.˒ˑ˅m ∙ ߝ ∙ σ˒ ∙ B ∙ √ʹ ∙ gቇଶଷ ,                                                                    ሺ͸.ʹ͸ሻ 

 H଴ଶ˒ˑ˅ = ሺ ͻͳͷͷ,͹ͳͲ,Ͷͻ ∙ Ͳ,ͻ͸ ∙ ͳ ∙ ͳͶͶ√ʹ ∙ ͻ,ͺͳሻଶ/ଷ = ͻ,͹͸ ˏ,                                ሺ͸.ʹ͹ሻ 

 H˒ˑ˅ = H଴ଶ ˒ˑ˅ − α ∙ V଴˒ˑ˅ଶʹ ∙ g ,                                                                                  ሺ͸.ʹͺሻ 

 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 

 V଴˒ˑ˅ = Q˓.˒ˑ˅ሺ∇ʣʞʢ − ∇ʓʜʏሻ ∙ ሺB + ሺn − ͳሻ ∙ Ɂ˄ሻ = = ͹Ͳͻͷ,ͻͺ ሺʹͶ͹ − ͳͺͲሻ ∙ ሺͳͶͶ + ͷ ∙ Ͷሻ = Ͳ,͸Ͷ ˏ/˔,                                                    ሺ͸.ʹͻሻ 

 H˒ˑ˅ = ͻ,͹͸ − ͳ,ͳ ∙ Ͳ,͸Ͷଶʹ ∙ ͻ,ͺͳ = ͻ,͹͸ ˏ, 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + H˒ˑ˅ = ʹ͵͹ + ͻ,͹Ͷ = ʹͶ͸,͹Ͷ ˏ,                                       ሺ͸.͵Ͳሻ 
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Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ∇ʣʞʢ˓ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɩɨɷɬɨɦɭ ɢɫɯɨɞɧɚɹ 
ɨɬɦɟɬɤɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ; ∇ʣʞʢ = ʹͶ͹ 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˔˕ = ͻ ˏ. 

x y x,ɦ y,ɦ 
0,0 0,126 0 1,134 
0,1 0,036 1 0,324 
0,2 0,007 2 0,063 
0,3 0,000 3 0 
0,4 0,006 4 0,054 
0,5 0,027 5 0,243 
0,7 0,100 7 0,9 
1,0 0,256 10 2,304 
1,3 0,475 13 4,275 
1,5 0,661 15 5,949 
2,0 1,235 20 11,115 
2,5 1,960 25 17,64 

 

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 6.1). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ 
ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ 
ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

 

 

Ɋɢɫɭɧɨɤ 6.1 ─ Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 
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Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 hˍ˓ = √ α ∙ Qଶ˓g ∙ ሺB + ∑Ɂ˄ሻଶయ = √ ͳ,ͳ ∙ Ͷͺ͸ͷଶͻ,ͺͳ ∙ ሺͳͶͶ + ͷ ∙ Ͷሻଶయ = ͷ,ͻͶ ˏ,                     ሺ͸.͵ͳሻ 

 
ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: ℎ௖′ = 𝑞𝜑√ʹ݃ሺʜʞʢ − ʓʜʝ − ℎ௖′ ሻ = Ͷ͵,ʹ͹Ͳ,͹ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺʹͶ͸ − ͳͺͲ − Ͳሻ = = ͳ,ͷʹ ˏ,                                                                                                                 ሺ͸.͵ʹሻ 
 

ɝɞɟ  φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ [4, 
ɬɚɛɥɢɰɚ 9-10]; 

q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 𝑞 = ܳ௣ܤ + ሺ݊ − ͳሻ ∙ ʐߜ = ͹Ͳͻͷ,ͻ͵ͳͶͶ + ሺ͸ − ͳሻ ∙ Ͷ = Ͷ͵,ʹ͹ ˏଷ/˔,                          ሺ͸.͵͵ሻ 

 ℎ௖′ = 𝑞𝜑√ʹ݃ሺʜʞʢ − ʓʜʝ − ℎ௖′ ሻ = Ͷ͵,ʹ͹Ͳ,ͻͲ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺʹͶ͸ − ͳͺͲ − ͳ,ͷʹሻ = = ͳ,ͷͶ ˏ,                                                                                                                 ሺ͸.͵Ͷሻ 
 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ͳ,ͷͶʹ ቌ√ͳ + ͺ ∙ (ͷ,ͻͶͳ,ͷͶ)ଷ − ͳቍ =  = ͳͷ,͹͸ ˏ,                                                                                                              ሺ͸.͵ͷሻ 
 hୡ" > ℎʜʐ , ͳͷ,͹͸ ˏ > ͻ,͹Ͷ ˏ ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 

 
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 ɩɨ ɫɩɨɫɨɛɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ܪ˔˕ = ቆ 𝑞݉√ʹ݃ቇଶ ଷ⁄ − ܽ𝑞ଶʹ݃ሺ𝜎ℎ௖′′ሻଶ = 

= ( Ͷ͵,ʹ͹Ͳ,͵ͷ√ʹ ∙ ͻ,ͺͳ)ଶଷ − ͳ,ͳ ∙ Ͷ͵,ʹ͹ଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,Ͳͷ ∙ ͳͷ,͹͸ሻଶ = ͺ,ͺʹˏ,                          ሺ͸.͵͸ሻ 

 
ɝɞɟ 𝜎 = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ,;   ݉ = 0,35 ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
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ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,Ͳͷ ∙ ͳͷ,͹͸ − ͺ,ͺʹ = ͹,͹͵ ˏ,                                       ሺ͸.͵͹ሻ 

 
Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 

Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = 𝑞𝜑√ʹ݃ሺℎ˔˕ + ʜ˔˕ − ℎ௖′ ሻ = Ͷ͵,ʹ͹Ͳ,ͻͲ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͹,͹͵ + ͺ,ͺʹ − Ͳሻ = = ͵,ͲͶˏ,                                                                                                                    ሺ͸.͵ͺሻ 

 ℎ௖′ = 𝑞𝜑√ʹ݃ሺℎ˔˕ + ʜ˔˕ − ℎ௖′ ሻ = Ͷ͵,ʹ͹Ͳ,ͻͲ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͹,͹͵ + ͺ,ͺʹ − ͵,ͲͶሻ = = ͵,͵͸ ˏ,                                                                                                                    ሺ͸.͵ͻሻ 
 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ =  ͵,͵͸ʹ ቌ√ͳ + ͺ ∙ (ͷ,ͻͶ͵,͵͸)ଷ − ͳቍ = =  ͻ,͸ʹ ˏ                                                                                                                    ሺ͸.ͶͲሻ 
 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͻ,͸ʹ ˏ < ℎʜʐ = ͻ,͹Ͷ ˏ , ɩɪɵɠɨɤ ɡɚɬɨɩɥɟɧɧɵɣ. 
 
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.  

 ܳ˃˅.˅ˑˇ = Ͷʹͳ,͵ͺ ˏయ̝
 (ɫɦɨɬɪɟɬɶ ɩ. 6.1.3) ,                                                        ሺ͸.Ͷͳሻ 

 
Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɨɩɪɟɞɟɥɹɟɦ ɫ ɭɱɟɬɨɦ ɪɚɫɫɬɨɹɧɢɹ 

ɞɨ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. Ɍɭɧɧɟɥɶ ɜɨɞɨɫɛɪɨɫɚ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɶɫɹ ɧɚ 
ɞɨɫɬɚɬɨɱɧɨɦ ɪɚɫɫɬɨɹɧɢɢ (ɦɢɧɢɦɭɦ 3 ɦ). ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ 
ɜɨɞɨɫɥɢɜɚ ɩɪɢɧɢɦɚɟɦ: 

 ∇˒ˑ˓. ˅ˑˇ = ∇˒ˑˎ ˆ˃ˎ. +ℎˆ + ͷ = ͳ͹ͺ,ͻͺ + ͵,ͷ + ͷ = ͳͺ͹,ͷ ˏ,           ሺ͸.Ͷʹሻ 
 

ɝɞɟ     ∇˒ˑˎ ˆ˃ˎ. −ɨɬɦɟɬɤɚ ɩɨɥɚ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ; ℎˆ − ɜɵɫɨɬɚ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. 
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ɇɚɡɧɚɱɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ ℎˑ˕˅ ɪɚɜɧɭɸ 1 ɦ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɥɨɳɚɞɶ ɜɫɟɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ: 𝜔 = ܳ˓𝜇√ʹ݃ܪ = Ͷʹͳ,͵ͺͲ,ͺ√ʹ ∙ ͻ,ͺͳ ∙ ͷͺ = ͳͷ,͸ͳ ˏଶ,                                               ሺ͸.Ͷ͵ሻ 

 
ɝɞɟ   𝜇 − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɜɨɞɨɫɛɪɨɫɚ ɫ ɩɥɚɜɧɵɦ ɜɵɯɨɞɨɦ ɢ 
ɧɟɛɨɥɶɲɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ ɩɪɢɧɢɦɚɟɦ 0,8; ܳ˃˅.˅ˑˇ − ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ;  ܪ − ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ (ɨɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ 
ɫɟɱɟɧɢɹ ɪɚɜɧɚ 188 ɦ). 

Ɉɩɪɟɞɟɥɹɟɦ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɛɢɜɚɟɦ ɧɚ ɫɬɚɧɞɚɪɬɧɵɟ 
ɨɬɜɟɪɫɬɢɹ: 

ܤ  = 𝜔ℎˑ˕˅ = ͳͷ,͸ͳʹ= ͹,ͺ ˏ,                                                                                  ሺ͸.ͶͶሻ 
ܤ  = ݊ ∙ ܾˑ˕˅ = ʹ ∙ Ͷ = ͺ ˏ                                                                                  ሺ͸.Ͷͷሻ  

 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ݊ = ʹ, ɲɢɪɢɧɭ ɨɬɜɟɪɫɬɢɣ ܾˑ˕˅ = Ͷ ˏ, 

ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɣ ℎˑ˕˅ = ʹ ˏ.  
 
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 − αଵ  ,                                                              ሺ͸.Ͷ͸ሻ 

 
ɝɞɟ       αଵ - 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 . 
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h = ∇ʜʞʢ − ∇ʞʝʓ = ʹͶ͸ − ͳ͹͹ = ͸ͻ ˏ,                                                     ሺ͸.Ͷ͹ሻ ∇ʞʝʓ = ∇ʓʜʝ − ͵=  ͳ͹͹ ˏ,                                                                            ሺ͸.Ͷͺሻ 

 

ɝɞɟ     3 - 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 − αଵሻ ,                                                                                 ሺ͸.Ͷͻሻ 

 
ɝɞɟ      ɀ୬ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,20; tgφ = 0,67 (ɞɥɹ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ). 

Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ݊, ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱёɬ ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ 
ɜ ɬɚɛɥɢɰɟ 6.4 ɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ B୬୍ = fሺnሻ ɢ B୬୍୍ = fሺnሻ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

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

n ܤூ˒, ɦ ܤூ˒ூ, ɦ 
0,1 50,73 61,38 
0,2 51,72 58,46 
0,3 53,08 55,80 
0,4 55,89 53,37 
0,5 57,30 51,15 
0,6 60,52 49,10 
0,7 64,91 47,21 
0,8 71,17 45,47 
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Ɋɢɫɭɧɨɤ 6.2 ─ ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ B୬୍ = fሺnሻ ɢ B୬୍୍ = fሺnሻ 

 Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ n = 0,37 ɢ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ B୬ = ͷͷ 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 ܤ˄˔ = ܾ + ߜ = ʹͶ + Ͷ = ʹͺ ˏ.  
ɒɢɪɢɧɚ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɲɜɨɜ ɪɚɜɧɚ 0,5 ɫɦ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɦ ɨɬ ɥɢɰɟɜɨɣ ɝɪɚɧɢ ɢ ɝɪɟɛɧɹ ɢ 0,2 ɫɦ ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ. 
 
6.4.3 Ȼɵɤɢ 
 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɜ ɜɢɞɟ ɩɨɥɭɤɪɭɝɚ. Ȼɵɤ 

ɢɦɟɟɬ ɪɚɡɪɟɡɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɬ.ɟ. ɩɨ ɟɝɨ ɨɫɢ ɩɪɨɯɨɞɹɬ ɲɜɵ, ɨɬɞɟɥɹɸɳɢɟ 
ɫɟɤɰɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. Ȼɵɤ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɦɟɟɬ ɞɜɚ ɩɚɡɨɜɵɯ 
ɩɟɪɟɲɟɣɤɚ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɬɨɥɳɢɧɨɣ ≥ 0,8ɯ2 ɦ. Ƚɥɭɛɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ ɪɚɜɧɚ 0,6 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɛɵɤɚ ߜ˄ ɩɪɢɧɢɦɚɟɬɫɹ ɤɚɤ: 

˄ߜ  ൒ ሺͲ,ͺ + Ͳ,͸ሻ ∙ ʹ ൒ ʹ,ͺ ˏ,                                                                              ሺ͸.ͷͲሻ 
 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɬɨɥɳɢɧɚ ɛɵɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ, ɩɪɢ 

ɲɢɪɢɧɟ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ b = 24 ɦ. ɬɨɥɳɢɧɚ ɛɵɤɚ: 
˄ߜ   = ሺͲ,ͳͲ ÷ Ͳ,ͳ͵ሻܾ = ሺͲ,ͳͲ ÷ Ͳ,ͳ͵ሻ ∙ ʹͶ = ʹ,ͶͲ ÷ ͵,ͳʹ ˏ                     ሺ͸.ͷͳሻ 
 
Ɍɚɤ ɠɟ ɜ ɩɪɢɦɟɱɚɧɢɢ ɤ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ɭɤɚɡɚɧɨ, ɱɬɨ ɲɢɪɢɧɚ 

ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɫ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦ ɲɜɨɦ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ Ͳ,ͷ ÷ ʹ ˏ ɛɨɥɶɲɟ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɛɵɤɚ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ ɪɚɜɧɨɣ: 
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˄ߜ  = ͵,ͳʹ + Ͳ,ͺͺ = Ͷ ˏ                                                                                       ሺ͸.ͷʹሻ 
 
ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ ɨɬɦɟɬɤɚ ɜɟɪɯɚ ɭɫɬɭɩɚ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 1 ɦ. ɜɵɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ɇȻ, ɬ.ɟ. 190,74 ɦ. 
 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ  ɫɨɫɬɚɜɥɹɟɬ 1 ɦ.  
 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɪɚɜɧɚ 0,5 ɦ, ɝɥɭɛɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ 

ɡɚɬɜɨɪɚ – 0,5 ɦ. Ⱦɚɧɧɵɣ ɡɚɬɜɨɪ ɪɚɡɦɟɳɚɸɬ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ. ɨɬ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ 
ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 

 
6.4.4. ɍɫɬɨɢ 
 
ɇɚ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 ɩɪɟɞɭɫɦɨɬɪɟɧ ɭɫɬɨɣ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ.  
Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɜɨɞɨɫɥɢɜɨɦ ɢ ɡɞɚɧɢɟɦ Ƚɗɋ, 

ɫɥɭɠɢɬ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɜɨɞɵ, ɢɞɭɳɢɯ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɜɨɞɨɫɥɢɜ.  

 
6.4.5 Ɋɚɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɜ ɨɫɧɨɜɚɧɢɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɪɚɫɫɱɢɬɚɬɶ ɨɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ 
ɤɨɧɬɭɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɩɨɞ ɩɥɨɬɢɧɨɣ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» [5] ɨɬɧɨɲɟɧɢɟ ு𝑎ೞு𝑑  

ɞɥɹ ɩɥɨɬɢɧ II-ɝɨ ɤɥɚɫɫɚ ɪɚɜɧɨ 0,4, ɬɨɝɞɚ ɧɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɰɟɦ. ɡɚɜɟɫɭ, 
ɪɚɜɟɧ: 

𝑎௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͸ͷ,Ͳͳ = ʹ͸ ˏ,                                                               ሺ͸.ͷ͵ሻ 
 

ɝɞɟ      ܪௗ = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ʹͶ͸ − ͳͺͲ,ͻͻ = ͸ͷ,Ͳͳ ˏ.   ∇ʢʜʐ௠𝑖௡ −  ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

Ɉɬɧɨɲɟɧɢɟ ு𝑑ೝு𝑑  ɞɥɹ ɩɥɨɬɢɧ II-ɝɨ ɤɥɚɫɫɚ ɪɚɜɧɨ 0,15. ɇɚɩɨɪ, ɞɟɣɫɬɜɭɸɳɢɣ 
ɧɚ ɞɪɟɧɚɠ ɩɨ ɋɉ [5]: 

ௗ௥ܪ  = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ͳͷ ∙ ͸ͷ,Ͳͳ = ͻ,͹ͷ ˏ,                                                      ሺ͸.ͷͶሻ 
 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ. 
 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
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ˊߜ = ˊܪ∆ ∙ ௖௥.௠ܬ௡ߛ = ͵ͻ,Ͳͳ ∙ ͳ,ʹͲͳͷ = ͵,ͳʹ ˏ,                                                          ሺ͸.ͷͷሻ  
 

ɝɞɟ      ∆ܪˊ = ௗܪ − 𝑎௦ܪ = ͸ͷ,Ͳͳ −  ʹ͸ = ͵ͻ,Ͳͳ ˏ,    ܬ௖௥.௠ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɞɥɹ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ, 15 
ɦ.  

Ɂɚɝɥɭɛɥɟɧɢɟ ɡɚɜɟɫɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ሺ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ሻ =                                                        ሺ͸.ͷ͸ሻ = Ͳ,ͷ ∙ ሺʹͶ͸ − ͳͺͲ,ͻͻሻ = ͵ʹ,ͷ ˏ, 
 

ɝɞɟ     ∇ʢʜʐ݉𝑖݊ – ɨɬɦɟɬɤɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɇȻ, ɪɚɜɧɚɹ 180,99 ɦ ɧɚɞ 
ɭɪɨɜɧɟɦ ɦɨɪɹ. 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,ͳ ÷ Ͳ,ʹͷሻ ∙ ௡ܤ = Ͳ,ͳͲ ∙ ͷͷ = ͷ,ͷ ˏ,                                                    ሺ͸.ͷ͹ሻ 
 
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 ∙ ͵ʹ,ͷ = ሺͳ͸,ʹͷ ÷ ʹʹ,͹ͷሻˏ,        ሺ͸.ͷͺሻ 

 
ɉɪɢɧɢɦɚɟɦ hˇ˓ = ͳ͸,ʹͷ ˏ.  
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɸɬ ɜ ɞɢɚɩɚɡɨɧɟ 20 - 25 ɫɦ. 

ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ 0,2 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ: lଶ = ͷ 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˓ ൒ ͸͸ ∙ ͳ,ʹͲʹͷ = ͵,ͳ ˏ,                                                          ሺ͸.ͷͻሻ 

 
ɝɞɟ      Jˍ˓ - ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ 25;      ɀ୬ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ  ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; 
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     Hୢ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɩɪɢ ɨɬɦɟɬɤɟ Hୢ = ʹͶ͸ − ͳͺͲ = ͸͸ ˏ;  
ɉɪɢɧɢɦɚɟɦ ܽˇ˓ˈː˃ˉ˃ = ͵,ͳ ˏ. Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ d = Ͳ,ʹ ˏ.  

 
6.4.8 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɨɩɟɪɟɱɧɵɟ ɢ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 

ɉɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɫ ɲɚɝɨɦ ɩɨ ɜɵɫɨɬɟ 17 ɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ 
ɞɪɭɝɚ.  

Ƚɚɥɟɪɟɹ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɜɵɫɨɬɟ 3 ɦ ɨɬ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ. ȼɟɪɯɨɜɚɹ ɝɪɚɧɶ ɞɚɧɧɨɣ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 3 ɦ ɨɬ 
ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ. ɒɢɪɢɧɚ ɝɚɥɟɪɟɢ 3 ɦ, ɜɵɫɨɬɚ 3,5 ɦ. 

Ƚɚɥɟɪɟɹ ɞɥɹ ɞɪɟɧɚɠɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚɞ ɩɨɞɨɲɜɨɣ. ȿё ɲɢɪɢɧɚ 3 ɦ, ɜɵɫɨɬɚ 
3,5 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ ɝɚɥɟɪɟɢ ɞɥɹ ɞɪɟɧɚɠɚ ɢ ɧɢɡɨɜɨɣ 
ɝɪɚɧɶɸ ɝɚɥɟɪɟɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 2 ɦ. 

ɋɦɨɬɪɨɜɵɟ ɫɥɭɠɚɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ 
ɭɩɥɨɬɧɟɧɢɣ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ 
ɞɪɭɝɨɟ. ȿё ɲɢɪɢɧɚ 2,0 ɦ, ɜɵɫɨɬɚ 2,5 ɦ. 

 
6.4.9 ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 
 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɲɢɪɢɧɭ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, 

ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɨ ɞɥɹ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ. ɉɪɨɟɡɠɚɹ ɱɚɫɬɶ 
ɩɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɨɣ 4 ɦ, ɲɢɪɢɧɚ ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ ɪɚɜɧɚ 1 ɦ, ɲɢɪɢɧɚ 
ɩɭɬɟɣ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ 12 ɦ. Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɤɨɡɥɨɜɵɦ ɤɪɚɧɨɦ ɢ 
ɚɜɬɨɞɨɪɨɝɨɣ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 1 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ 
ɝɪɟɛɧɸ ɪɚɜɧɚ 19 ɦ. 

 
6.4.10 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɹ 

 
ȼɨɞɨɛɨɣ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɢ ɫɥɭɠɢɬ ɞɥɹ 

ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ. 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɨɦ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɢɬɵ 

ɩɪɨɬɢɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɢ ɫɞɜɢɝɚ ɩɨ ɮɨɪɦɭɥɟ Ⱦɨɦɛɪɨɜɫɤɨɝɨ: 
˅ߜ  = Ͳ,ͳͷ ∙ 𝜗˔ ∙ √ℎ′௖ = Ͳ,ͳͷ ∙ ʹͺ,Ͳͻ ∙ √ͳ,ͷͶ = ͷ,ʹ͵,                                   ሺ͸.͸Ͳሻ 
 

ɝɞɟ ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ:  
 𝜗˔ = ܳ˓ሺܤ + 𝛴ߜ˄ሻ ∙ ℎ′௖ = ͹Ͳͻ͸,ͺͲሺͳͶͶ + ͷ ∙ Ͷሻ ∙ ͳ,ͷͶ = ʹͺ,Ͳͻ ˏ̝,                             ሺ͸.͸ͳሻ 
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ɋɨɡɞɚɧɢɟ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɬɨɥɳɢɧɨɣ 5,23 ɦ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɩɨɷɬɨɦɭ 
ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 3 ɦ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɩɥɢɬɚ ɛɭɞɟɬ 
ɡɚɤɪɟɩɥɟɧɚ ɜ ɫɤɚɥɶɧɨɦ ɝɪɭɧɬɟ ɚɧɤɟɪɚɦɢ.   

 
Ⱦɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ: 
 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻℎ௖" − ℎ௖′ ൯ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳͷ,͹͸ − ͳ,ͷͶሻ = ͹ͳ,Ͳͳ ˏ,             ሺ͸.͸ʹሻ 
 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ: 
 ݈˅ = ሺͲ,ͺ ÷ ͳሻ݈˒˓ = Ͳ,ͺ ∙ ͹ͳ,Ͳͳ = ͷ͸,ͺͳ ˏ,                                                    ሺ͸.͸͵ሻ 
 
 
6.4.11 Ɋɢɫɛɟɪɦɚ 
 
Ɋɢɫɛɟɪɦɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɤɪɟɩɥɟɧɧɭɸ ɜ 

ɨɫɧɨɜɚɧɢɢ ɛɟɬɨɧɧɭɸ ɩɥɢɬɭ. Ɉɫɧɨɜɧɵɦ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɭɫɩɨɤɨɟɧɢɟ 
ɱɚɫɬɢ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɧɟ ɩɨɝɚɫɢɥɚɫɶ ɧɚ ɜɨɞɨɛɨɟ. 

Ⱦɥɢɧɭ ɪɢɫɛɟɪɦɵ ݈˒˓ ɩɪɢɧɢɦɚɟɦ 28 ɦ. Ɋɢɫɛɟɪɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɚ 
ɪɹɞɚ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɩɥɢɬ ɪɚɡɦɟɪɨɦ 14ɯ12 ɦ. 

 
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˄ = ͳ͹ʹ͵,Ͳͻ ∙ ʹͶ ∙ ͻ,ͺͳ ∙ ʹͶͲͲʹͶ + Ͷ = ͵Ͷ͹͹ʹ,ͻͶ ˍʜ/ˏ,   ሺ͸.͸Ͷሻ 

 
ɝɞɟ      S˒ˎ - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ;       b - ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;       Ɂ˄ - ɬɨɥɳɢɧɚ ɛɵɤɚ;       ɏ˄ - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
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ȼɟɫ ɛɵɤɚ: 
 G˄ = S˄ ∙ Ɂ˄ ∙ ɏ˄ ∙ gb + Ɂ˄ = ʹͶʹͶ,ʹͶ ∙ Ͷ ∙ ͻ,ͺͳ ∙ ʹͶͲͲʹͶ + Ͷ = ͺͳͷ͵,͹͸ ˍʜ/ˏ,          ሺ͸.͸ͷሻ 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 Qˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ g ,                                                                                           ሺ͸.͸͸ሻ 
 

ɝɞɟ     ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ b = ሺʹͶ͹ − ʹ͵͹ + Ͳ,ͷሻ ∙ ʹͶ = ʹͷʹ ˏଶ,       ሺ͸.͸͹ሻ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 

 Qˊ = Ͳ,Ͳͷͷ ∙ ʹͷʹ ∙ √ʹͷʹ ∙ ͻ,ͺͳ = ʹͳͷͺ,ͶͲ ˍʜ. 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 qˊ˓˃˔˚ = Qˊb + Ɂ˄ = ʹͳͷͺ,ͶͲʹͶ + Ͷ = ͹͹,Ͳͻ ˍʜˏ,                                                          ሺ͸.͸ͺሻ 

 

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

 ܶ˅ = ɏ୵ ∙ g ∙ hଵଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸ͻଶʹ = ʹ͵͵ͷʹ,͹ͳ ˍʜ/ˏ,                             ሺ͸.͸ͻሻ 

 hଵ = ∇ʜʞʢ − ∇ʞʝʓ = ʹͶ͸ − ͳ͹͹ = ͸ͻ ˏ,                                                   ሺ͸.͹Ͳሻ 
 

- ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ:   
 ܶː = ɏ୵ ∙ g ∙ hଶଶʹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,ͻͻଶʹ = ͹ͺ,Ͳͻ ˍʜ/ˏ ,                               ሺ͸.͹ͳሻ 

 hଶ = ∇ʢʜʐ୫୧୬  − ∇ʞʝʓ = ͳͺͲ,ͻͻ − ͳ͹͹ = ͵,ͻͻ ˏ,                                  ሺ͸.͹ʹሻ 
 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ 

ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
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ܹː = 𝜌௪ ∙ ݃ ∙ ܵэ˒ː = ͳͲͲͲ ∙ ͻ,͹ͳ ∙ ͵,͵͸ = ͵ʹ,ͻ͸ ˍʜˏ,                                    ሺ͸.͹͵ሻ 

 
ɝɞɟ      эܵ˒ː– ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ 
«AutoCAD», 3,36 ɦ2. 
 

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˅ = 𝜌௪ ∙ ݃ ∙ ܵэ˒˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹͳͻ,Ͷͷ = ʹͳͷʹ,ͺͲ  ˍʜ/ˏ,                 ሺ͸.͹Ͷሻ 

 
ɝɞɟ     Sɷɩ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ 
«AutoCAD», 219,45 ɦ2.  

ɉɥɟɱɨ ɫɢɥɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɱɟɧɢɹ, 
ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩɨɞɨɲɜɵ 0 ɦ. 
 

6.5.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 6.3. 
 

 
Ɋɢɫɭɧɨɤ 6.3 – ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 
ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ, ɜɵɱɢɫɥɟɧɚ ɜ ɉɄ «AutoCAD» ɢ ɪɚɜɧɚ: 
 ܵэ˒̠ = ͷͶʹ,Ͷ͵ ˏଶ  
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
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˗ܹ = 𝜌௪ ∙ ݃ ∙ ܵэ˒̠ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͷͶʹ,Ͷ͵ = ͷ͵ʹͳ,ʹͶ ˍʜˏ,                         ሺ͸.͹ͷሻ 

 
ɉɥɟɱɨ ɫɢɥɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 15,45 ɦ. 
 

6.5.1.5 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
 pː = ɀː ∙ hː ∙ tgଶ ቀͶͷ − φːʹቁ = ͳͲ ∙ ͳ,ͷ ∙ ଶ݃ݐ (Ͷͷ − ʹͲʹ) = = ͹,͵ͷ ˍʜˏଶ ,                                                                                                              ሺ͸.͹͸ሻ 

ɝɞɟ     ɀː - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (9 ÷ 13 ɤɇ/ɦ3),      ɀː = ͳͲ ɤɇ/ɦ3;       hː - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, 1,5 ɦ;      φː = 20°- ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
 ʔː = ˓ː ∙ ℎːʹ = ͹,͵ͷ ∙ ͳ,ͷʹ = ͷ,ͷͳ ˍʜ/ˏଶ,                                                        ሺ͸.͹͹ሻ 

 
6.5.1.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ 

ɮɨɪɦɭɥɟ A.JI. Ɇɨɠɟɜɢɬɢɧɨɜɚ:  
 W˅ˑˎː = Ͳ,ͷ ∙ ɏ୵ ∙ g ∙ hଵ% ∙ ቆɉ̅Ɏ + h଴ʹቇ = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,͵ʹ ∙ ∙ (ͳͳ,Ͷͺ͵,ͳͶ + Ͳ,Ͷͺʹ ) = ʹͷ,ʹͻˍʜ,                                                                             ሺ͸.͹ͺሻ 

  
ɝɞɟ     hଵ% - ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;  ɉ̅ - ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 

 h଴ = Ɏ ∙ hଵ%ɉ̅ = ͵,ͳͶ ∙ ͳ,͵ʹଶͳͳ,Ͷͺ = Ͳ,Ͷͺ ˏ,                                                             ሺ͸.͹ͻሻ 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ W˅ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
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yୡ = ɉʹ̅Ɏ − ͵ͅ hଵ% = ͳͳ,Ͷͺʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ͳ,͵ʹ = ͳ,͵͵ˏ,                                           ሺ͸.ͺͲሻ 

 
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. 

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୤ ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ∙ɦ 

Ɍɜ 1,00 23352,71 23,00 537112,22 
Tɧ 1,00 78,09 1,33 -104,09 

Wɩɪ 1,00 32,96 25,56 842,50 
Gɩ 0,95 8153,76 9,82 -76066,41 
Gɛ 0,95 34772,94 10,00 -330342,94 

Wɜɡɜ 1,00 2152,80 0,00 0,00 
Wɮ 1,00 5321,24 15,45 82191,85 
ȿɧ 1,20 5,52 3,50 23,17 

Wɜɨɥɧ 1,00 25,29 65,96 1667,82 
qɡ 0,90 77,09 25,00 -1734,43 

∑ N  ͵͵ͶͲͺ,͸͸ ∑ M  213589,68 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ ɧɚ ɨɬɦɟɬɤɟ 393ɦ (ɩɪɢ 

ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 
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1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 σ୳୷ = − NB + ͸ ∙ ∑ MBଶ ,                                                                                            ሺ͸.ͺͳሻ 

 
ɝɞɟ     N – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;     M – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;     B – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 σ୳୷ = − ͵͵ͶͲͺ,͸͸ͷͷ + ʹͳ͵ͷͺͻ,͸ͺͷͷଶ = −ͳͺ͵,͹ͺ ˍʜ/ˏଶ,                                ሺ͸.ͺʹሻ 

 σ୶୳ = σ୷୳ ∙ m୳ଶ − ɀ˅ ∙ H୳ୢ ∙ ሺͳ − m୳ଶሻ,                                                                   ሺ͸.ͺ͵ሻ 
 

ɝɞɟ     H୳ୢ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ;            ݉௨– ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ;            ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 
 σ୶୳ = −ͳͺ͵,͹ͺ ∙ Ͳଶ − ͳͲ ∙ ͸ͻ ∙ ሺͳ − Ͳଶሻ = −͸ͻͲ ˍʜ/ˏଶ,                           ሺ͸.ͺͶሻ 

 τ୶୷୳ = (ɀ˅ ∙ H୳ୢ + σ୷୳൯ ∙ m୳ = Ͳ,                                                                           ሺ͸.ͺͷሻ 
 σଵ୳ = σ୷୳ ∙ ሺͳ + m୳ଶሻ + ɀ˅ ∙ H୳ୢ ∙ m୳ଶ = −ͳͺ͵,͹ͺ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͸ͻ ∙ Ͳଶ = = −ͳͺ͵,͹ͺ ˍʜ/ˏଶ                                                                                                 ሺ͸.ͺ͸ሻ 
 σଷ୳ = −ɀ˅ ∙ H୳ୢ = −ͳͲ ∙ ͸ͻ = −͸ͻͲ ˍʜ/ˏଶ,                                                   ሺ͸.ͺ͹ሻ 
 
1) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 σ୷୲ = − NB˒ − ͸ ∙ ∑ MBଶ˒ = − ͵͵ͶͲͺ,͸͸ͷͷ − ʹͳ͵ͷͺͻ,͸ͺͷͷଶ = −ͳͲ͵ͳ,Ͳͺ ˍʜˏଶ ,     ሺ͸.ͺͺሻ 

 σ୶୲ = σ୷୲ ∙ m୲ଶ − ɀ˅ ∙ H୲ୢ ∙ ሺͳ − m୲ଶሻ = −ͳͲ͵ͳ,Ͳͺ ∙ Ͳ,ͺͳଶ − ͳͲ ∙ ͵,ͻͻ ∙ 
 ∙ ሺͳ − Ͳ,ͺͳଶሻ = −͸ͻͲ,ʹͳ ˍʜ/ˏଶ,                                                                      ሺ͸.ͺͻሻ 

 

ɝɞɟ     ݉௧ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ;            ܪௗ௧  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɦ;             ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3.  
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τ୶୷୲ = −(ɀ˅ ∙ H୲ୢ + σ୲୷൯ ∙ m୲ = −ሺͳͲ ∙ ͵,ͻͻ + ሺ−ͳͳͶͺ,͸Ͷሻሻ ∙ Ͳ,ͺͳ = = ͺͲʹ,ͺ͸ ˍʜ/ˏଶ,                                                                                                   ሺ͸.ͻͲሻ 
 σଵ୲ = ௗ௧ܪ௪ߛ− = −ͳͲ ∙ ͵,ͻͻ = −͵ͻ,ͻͲ ˍʜ/ˏଶ,                                               ሺ͸.ͻͳሻ 
 σଷ୲ = σ୷୲ ∙ ሺͳ + m୲ଶሻ + ɀ˅ ∙ H୲ୢ ∙ m୲ଶ = −ͳͳͶͺ,͸Ͷ ∙ ሺͳ + Ͳ,ͺͳଶሻ + ͳͲ ∙ ͵,ͻͻ ∙ Ͳ,ͺͳଶ = −ͳ͸ͺͳ,͵ͻ ˍʜ/ˏଶ,                                                                               ሺ͸.ͻʹሻ 

 
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͸.ͻ͵ሻ 
 

ɝɞɟ      Rୠ - ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ ɫɨɝɥɚɫɧɨ ɫ [32];      ɀ୬ = ͳ,ʹͲ - 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 = ʹͺͲͲ ˍʜ/ˏଶ, 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɵɪɚɠɟɧɢɟ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ͳ,ʹͲ ∙ ͳ ∙ ͳ͸ͺͳ,͵ͻ ൑ Ͳ,ͻͷ ∙ ʹͺͲͲ ሺˍʞ˃ሻ, 

 ʹͲͳ͹,͸͹ ˍʜ/ˏଶ ൑ ʹͷʹͲ ˍʜ/ˏଶ. 
 

2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɧɚɩɪɹɠɟɧɢɣ: 

 σ′୷ < Ͳ,                                                                                                                     ሺ͸.ͻͶሻ 
 −ͳͺ͵,͹ͺ ˍʜ/ˏଶ < Ͳ. 
 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |σ୷୳| ൒ Ͳ,ʹͷ ∙ ɀ˅ ∙ H୳ୢ,                                                                                             ሺ͸.ͻͷሻ 
 |−ͳͺ͵,͹ͺ| ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͸ͻ 
 ͳͺ͵,͹ͺ ˍʜ/ˏଶ ൒ ͳ͹ʹ,ͷ ˍʜ/ˏଶ. 
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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͸.ͻ͸ሻ R = 𝑁 ∙ 𝜑݃ݐ + ܿ ∙ ܤ = ͵͵ͶͲͺ,͸͸ ∙ Ͳ,͸͹ + ͳͷͲ ∙ ͷͷ = ͵ʹͶʹͷ,͹ͷ ˍʜˏ,     ሺ͸.ͻ͹ሻ 

 
ɝɞɟ     tgφ = Ͳ,͸͹– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɤɚɥɶɧɵɟ);      c = ͳͷͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ;      ܤ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 F = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ = ʹ͵͵ͷʹ,͹ͳ − ͹ͺ,Ͳͻ + ʹͷ,ʹͻ + ͷ,ͷͳ = = ʹ͵͵Ͳͷ,Ͷʹ ˍʜ/ˏ,                                                                                                ሺ͸.ͻͺሻ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͵͵ͶͲͺ,͸͸ ∙ Ͳ,ͻͷʹ͵͵Ͳͷ,Ͷʹ ∙ ͳ ൒ ͳ,ʹͲ , 
 ͳ,ʹͷ ൒ ͳ,ʹͲ . 

 
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 640 640 640 640 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 
3725 3725 3725 3725 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 2383851 2383851 2383851 2383851 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ, % 
1,0 1,0 1,0 1,0 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, Ɇȼɬ·ɱ 

23838,51 23838,51 23838,51 23838,51 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 2360012 2360012 2360012 2360012 
Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ·ɱ 1077 1110 1143 1175 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɬɵɫ.ɪɭɛ. 

2541,73 2619,61 2697,49 2773,02 

ɇȾɋ ɤ ɜɵɪɭɱɤɢ, ɬɵɫ.ɪɭɛ. 35,301 36,383 37,465 38,514 

 
ȼɵɪɭɱɤɚ ɪɚɫɬɟɬ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 
7.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017-2042 ɝɝ. ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 
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Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

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. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢɫɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɨɛɴɟɤɬɨɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, 
ɫ ɭɱɟɬɨɦ ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɦ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

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 255,20 163,32 
ɉɪɨɱɢɟ 274,00 175,35 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  338,67 
 
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 

 

ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 
1 - 5  6 - 15 16 - 25 ɫɜɵɲɟ 25 

0,04% 0,06% 0,08% 0,10% 
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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» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 86,64 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɪɭɛ/Ɇɜɬ*ɱ 6,06 
ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ*ɱ 1,76 

ɂɬɨɝɨ  94,46 
 
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. 297,6 412,6 438,3 438,7 
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 13,8 17,4 17,5 17,1 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 338,7 338,7 338,7 338,7 
Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 

ɦɥɧ.ɪɭɛ. 5,8 7,2 11,0 10,7 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 94,5 94,5 94,5 94,5 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 26,5 26,5 26,5 26,5 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 776,8 896,9 926,5 926,1 

 

 

Ɋɢɫɭɧɨɤ 7.1 - ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, %. 
 

47%

2%

37%

1% 10%

3%
А̥о̬т̶̛̛̌̚о̦̦̼е отч̛̭ле̛̦́

ˀ̵̭̌од̼ ̦̌ ̭т̵̬̌о̛̦̏̌е

Эк̭плу̌т̶̛̌о̦̦̼е ̌̚т̬̌т̼

ˀ̵̭̌од̼ ̦̌ ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̵̦̦̼ ̴о̦до̏

ˀ̵̭̌од̼ ̦̌ у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥п̛̦̜̌.

ʻ̌ло̐ ̦̌ ̏оду



 

96 
 

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% 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɞɥɹ ɪɟɤɢ ȼɢɥɸɣ - 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. 1183,76 1152,90 1212,24 1254,78 1183,76 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 337,66 259,28 1464,45 1504,49 337,66 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 94,38 94,38 94,38 94,38 94,38 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 194,04 421,96 408,52 395,01 194,04 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 2337,96 1809,84 1928,53 3179,59 3248,66 

 
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. 6600,93 6829,47 7024,34 7349,34 7538,19 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 597,16 776,82 896,89 926,45 926,13 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 6003,77 6052,65 6127,45 6422,88 6612,06 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 1200,75 1210,53 1225,49 1284,58 1322,41 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 4803,01 4842,12 4901,96 5138,31 5289,65 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ 
Ɍ,% 

20 20 20 20 20 
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Ɋɨɫɬ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7.2. 
 

 
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. 
Ⱦɢɧɚɦɢɤɚ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ əɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ ɩɪɢɧɹɬɚ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
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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 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɹ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 107 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 16415,17 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,97 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 24,47 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ·ɱ 0,11 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 72447,55 
 

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. 2362,29 1836,38 1955,07 3206,13 3275,20 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 2301,75 1642,34 1533,10 2797,61 2880,19 

ȼ Ɋɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 60,54 194,04 421,96 408,52 395,01 

  
Ɍɚɤ ɤɚɤ ɪɚɫɬɟɬ ɜɵɪɭɱɤɚ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɧɚɥɨɝɨɜɵɟ 

ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ. 
 
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. 
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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. 
 

 
Ɋɢɫɭɧɨɤ 7.4 ─ ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI)ɨɬ ɨɛɴёɦɚ 
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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. 

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.  
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8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2. 
Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ  

 
8.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
ȼɢɥɸɣɫɤɚɹ Ƚɗɋ 2 ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɪɟɫɩɭɛɥɢɤɟ ɋɚɯɚ, əɤɭɬɢɹ  ɧɚ ɪɟɤɟ 

ȼɢɥɸɣ ɜ 40 ɤɦ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɩɨɫɟɥɤɚ ɑɟɪɧɵɲɟɜɫɤɢɣ.   
 ɂɫɬɨɤɢ ɪɟɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ȼɢɥɸɣɫɤɨɦ ɩɥɚɬɨ ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɝɨ 

ɩɥɨɫɤɨɝɨɪɶɹ, ɧɟɜɞɚɥɟɤɟ ɨɬ ɪɟɤ ɛɚɫɫɟɣɧɚ ɇɢɠɧɟɣ Ɍɭɧɝɭɫɤɢ. ȼɟɪɯɧɟɟ ɬɟɱɟɧɢɟ 
ɪɟɤɢ ɧɚɩɪɚɜɥɟɧɨ ɫ ɫɟɜɟɪɚ ɧɚ ɸɝ, ɡɚɬɟɦ, ɩɪɢɧɹɜ ɬɟɤɭɳɭɸ ɟɦɭ ɧɚɜɫɬɪɟɱɭ ɑɨɧɭ, 
ȼɢɥɸɣ ɪɟɡɤɨ ɩɨɜɨɪɚɱɢɜɚɟɬ ɧɚ ɜɨɫɬɨɤ ɢ ɫɨɯɪɚɧɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ, ɛɥɢɡɤɨɟ ɤ 
ɲɢɪɨɬɧɨɦɭ, ɞɨ ɫɚɦɨɝɨ ɭɫɬɶɹ (ɫɟɜɟɪɧɟɟ ɋɚɧɝɚɪɚ), ɜ ɨɞɧɨɦ ɦɟɫɬɟ ɛɨɥɶɲɨɣ ɢ 
ɤɪɭɬɨɣ ɢɡɥɭɱɢɧɨɣ ɜɵɝɢɛɚɹɫɶ ɤ ɸɝɭ (ɋɭɧɬɚɪɫɤɚɹ ɢɡɥɭɱɢɧɚ). 

ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɤɢ – 2 650 ɤɢɥɨɦɟɬɪɨɜ, ɪɚɡɦɟɪ ɜɨɞɨɯɪɚɧɢɥɢɳɚ – 454 
ɬɵɫ. ɤɜ. ɤɢɥɨɦɟɬɪɨɜ, ɨɛɴɟɦ ɜɨɞɵ, ɫɬɟɤɚɸɳɟɣ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɫɨɫɬɚɜɥɹɟɬ ɱɭɬɶ 
ɛɨɥɶɲɟ 46 ɤɭɛɢɱɟɫɤɢɯ ɤɦ. ɒɢɪɢɧɚ ɪɭɫɥɚ ɞɨɫɬɢɝɚɟɬ ɬɪɢɞɰɚɬɶ ɦɟɬɪɨɜ, ɱɟɪɟɡ 2 
510 ɤɢɥɨɦɟɬɪɨɜ ɪɚɫɲɢɪɹɟɬɫɹ ɞɨ ɩɹɬɢɞɟɫɹɬɢ ɦ. 

ɉɢɬɚɧɢɟ ɫɦɟɲɚɧɧɨɟ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɧɟɝɨɜɨɝɨ. ɋɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ 
ɪɚɫɯɨɞ ɜɨɞɵ ɭ ɩɨɫёɥɤɚ ɑɟɪɧɵɲɟɜɫɤɢɣ (ȼɢɥɸɣɫɤɚɹ Ƚɗɋ) — ɨɤɨɥɨ 600 ɦ³/ɫɟɤ. 

Ʉɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫɭɪɨɜɵɣ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ 
ɛɚɫɫɟɣɧɟ ɦɢɧɭɫ 8 ɝɪɚɞɭɫɨɜ ɩɨ ɐɟɥɶɫɢɸ. Ʌɟɞɨɫɬɚɜ — ɜ ɫɟɪɟɞɢɧɟ ɨɤɬɹɛɪɹ, 
ɜɫɤɪɵɬɢɟ — ɜ ɫɟɪɟɞɢɧɟ ɦɚɹ. ɉɨɞɴёɦ ɭɪɨɜɧɹ ɜɨ ɜɪɟɦɹ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ ɞɨ 
10-15 ɦ, ɜ ɧɢɡɨɜɶɹɯ ɧɚɛɥɸɞɚɸɬɫɹ ɥɟɞɹɧɵɟ ɡɚɬɨɪɵ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ ɜ əɤɭɬɫɤɨɣ ɪɟɫɩɭɛɥɢɤɟ ɫ 
ɤɚɠɞɵɦ ɝɨɞɨɦ ɜɫё ɢɧɬɟɧɫɢɜɧɟɟ ɭɫɭɝɭɛɥɹɟɬɫɹ, ɜɵɡɵɜɚɹ ɛɟɫɩɨɤɨɣɫɬɜɨ ɦɟɫɬɧɵɯ 
ɠɢɬɟɥɟɣ. 
Ɂɚɬɨɩɥɟɧɨ ɨɤɨɥɨ ɬɪɢɞɰɚɬɢ ɦɢɥɥɢɨɧɨɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɨɜ ɥɟɫɚ, ɪɭɫɥɚ ɪɟɤ 
ɡɚɝɪɹɡɧɟɧɵ, ɪɟɥɶɟɮ ɡɟɦɥɢ ɪɚɡɪɭɲɟɧ. Ɉɱɢɫɬɢɬɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜ ɩɨɫёɥɤɚɯ 
ɨɬɫɭɬɫɬɜɭɸɬ, ɨɬɯɨɞɵ ɧɚɤɚɩɥɢɜɚɸɬɫɹ, ɨɬɪɚɜɥɹɹ ɪɵɛ, ɠɢɜɨɬɧɵɯ, ɪɚɫɬɢɬɟɥɶɧɭɸ 
ɮɚɭɧɭ. Ʉ ɧɟɝɚɬɢɜɧɵɦ ɹɜɥɟɧɢɹɦ, ɤɨɬɨɪɵɟ ɞɚɥɢ ɦɨɳɧɵɣ ɬɨɥɱɨɤ ɪɚɡɪɭɲɟɧɢɹ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɨɬɧɨɫɹɬ: 

 Ⱦɨɛɵɱɭ ɚɥɦɚɡɨɜ, ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɧɟɮɬɢ (ɢɡ-ɡɚ ɧɚɪɭɲɟɧɢɹ 
ɩɨɱɜɟɧɧɵɯ, ɪɚɫɬɢɬɟɥɶɧɵɯ ɢ ɫɧɟɠɧɵɯ ɩɨɤɪɨɜɨɜ); 

 ɋɨɡɞɚɧɢɟ Ƚɗɋ ɜ ɜɟɪɯɧɢɯ ɭɱɚɫɬɤɚɯ ȼɢɥɸɹ (ɫɬɨɤ ɪɟɤɢ ɩɨɫɬɟɩɟɧɧɨ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɥɫɹ, ɩɪɨɢɡɨɲɥɨ ɢɡɦɟɧɟɧɢɟ ɜɨɞɧɨɝɨ ɭɪɨɜɧɹ ɢ ɜɨɥɧɨɜɨɝɨ, 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ); 

 ɜɵɛɪɨɫ ɦɭɫɨɪɚ ɜ ɪɟɤɢ; 
 əɞɟɪɧɵɟ ɞɟɬɨɧɚɰɢɢ, ɩɪɨɜɨɞɢɦɵɟ ɩɨɞ ɡɟɦɥɟɣ ( ɫ 78 ɝɨɞɚ 20 ɜɟɤɚ 

ɛɵɥɨ ɫɞɟɥɚɧɨ ɧɟɫɤɨɥɶɤɨ ɜɡɪɵɜɨɜ ɩɨɞ ɡɟɦɥёɣ. ȼ 96 ɝ. ɩɨɞɡɟɦɧɵɣ ɜɡɪɵɜ ɫɬɚɥ 
ɚɜɚɪɢɣɧɵɦ); 

 ȼɥɢɹɧɢɟ ɬɨɤɫɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɢɥɢɫɶ ɜ 1-ɯ ɫɬɭɩɟɧɹɯ 
ɪɚɤɟɬ, ɭɩɚɜɲɢɯ ɜ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ ɜɨɡɥɟ ȼɢɥɸɹ, Ʌɟɧɵ ɢ ɢɯ ɩɪɢɬɨɤɨɜ 
(ɬɟɪɪɢɬɨɪɢɹ Ɉɪɝɟɬɚ, Ȼɵɪɚɤɚɧɚ). 

https://wiki2.org/ru/%D0%A7%D0%BE%D0%BD%D0%B0_(%D1%80%D0%B5%D0%BA%D0%B0)
https://wiki2.org/ru/%D0%A1%D0%B0%D0%BD%D0%B3%D0%B0%D1%80
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ȼ ɡɨɧɟ ɬɪɚɩɩɨɜɨɝɨ ɦɚɝɦɚɬɢɡɦɚ ɞɨɥɢɧɚ ɜɨɞɨɬɨɤɚ ɝɨɪɧɚɹ, ɢɡɜɢɥɢɫɬɚɹ. 
Ɋɚɫɩɨɥɚɝɚɸɬɫɹ ɤɚɧɶɨɧɵ, ɤɨɬɨɪɵɟ ɩɨɫɬɟɩɟɧɧɨ ɫɭɠɚɸɬɫɹ ɞɨ 160 ɦɟɬɪɨɜ. 
ɇɚɤɥɨɧɟɧɧɵɟ ɭɱɚɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɨɛɪɵɜɢɫɬɨɝɨ ɯɚɪɚɤɬɟɪɚ, 
ɝɭɫɬɨ ɩɨɪɨɫɲɢɟ ɥɟɫɨɦ. Ⱦɧɨ ɤɚɦɟɧɢɫɬɨɟ, ɦɟɫɬɚɦɢ ɫɤɚɥɢɫɬɨɟ, ɬɟɱɟɧɢɟ ɜɨɞɵ 
ɜɵɫɨɤɨɟ. 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ 672666 ɨɡɟɪ, ɤ ɫɚɦɵɦ ɝɥɭɛɨɤɢɦ ɨɬɧɨɫɹɬɫɹ: 
ɇɢɞɠɢɥɢɣɫɤɨɟ ɨɡɟɪɨ; ɋɸɝɞɠɷɪ; Ȼɚɪɚɬɚɥɚɯ; Ȼɨɝɭɞɚ; Ɇɚɫɬɚɯ; Ɇɨɫɚɧɵ. 

ȼɨɞɧɵɟ ɪɟɫɭɪɫɵ ɜɢɥɸɣɫɤɨɝɨ ɛɚɫɫɟɣɧɚ ɦɧɨɝɨɨɛɪɚɡɧɵ ɨɛɢɥɢɟɦ ɢ 
ɪɚɡɧɨɜɢɞɧɨɫɬɹɦɢ ɪɵɛɵ, ɫɪɟɞɢ ɧɢɯ: ɫɟɪɟɛɪɹɧɵɟ ɢ ɡɨɥɨɬɵɟ ɤɚɪɚɫɢ, ɨɫёɬɪɵ, 
ɪɹɩɭɲɤɢ, ɬɚɣɦɟɧɢ, ɹɡɢ, ɧɟɥɶɦɵ, ɫɨɪɨɝɢ, ɳɭɤɢ, ɟɪɲɢ, ɩɟɫɱɚɧɤɢ, ɩɟɥɹɞɢ, ɨɤɭɧɢ ɢ 
ɞɪɭɝɢɟ. 

ȼɫɬɪɟɱɚɸɬɫɹ ɛɭɪɵɟ ɦɟɞɜɟɞɢ, ɨɥɟɧɢ, ɛɟɥɵɟ ɤɭɪɨɩɚɬɤɢ, ɥɨɫɢ, ɝɥɭɯɚɪɢ. 
Ɍɟɪɪɢɬɨɪɢɹ ɛɨɝɚɬɚ ɦɟɫɬɨɪɨɠɞɟɧɢɟɦ ɩɪɢɪɨɞɧɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ 

(ɭɝɨɥɶ, ɫɥɨɹ, ɠɟɥɟɡɧɚɹ ɪɭɞɚ, ɬɜɟɪɞɵɟ ɞɪɚɝɨɰɟɧɧɵɟ ɦɢɧɟɪɚɥɵ, ɝɚɡ). Ȼɟɪɟɝɨɜɚɹ 
ɥɢɧɢɹ ɡɚɫɬɪɨɟɧɚ ɩɨɫɟɥɟɧɢɹɦɢ, ɩɨɫёɥɤɚɦɢ, ɝɨɪɨɞɚɦɢ.  

ȼɨɡɞɟɣɫɬɜɢɟ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 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 ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 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 ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 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 ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 ɨɬɧɨɫɹɬɫɹ:  
 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɢɡɦɟɧɟɧɢɟ ɥɚɧɞɲɚɮɬɨɜ, 

ɤɥɢɦɚɬɚ, ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɢ ɩɪ.; 
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  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 ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 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; 
- 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 (1145292,48 ɦ3) 𝑞- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (𝑞 =1,8%) 𝜌- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (𝜌 =2,5 ɬ/ɦ3) 
 M = ͳͳͶͷʹͻʹ,Ͷͺ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ͷͳͷ͵ͺ,ͳ͸˕  

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 51538,16 ɬ 

ɥɨɦɚ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ). Ɉɬɯɨɞɵ ɛɟɬɨɧɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. 
Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ 
ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
 
 



 

104 
 

8.3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
ȼɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 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 
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;  
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- 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 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;  
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– 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. 

 
 

8.4 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɬɪɭɞɚ 
 

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. 
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- 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 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.  

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;  
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- 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 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:  



 

109 
 

– 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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9 ɋɢɫɬɟɦɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ Ƚɗɋ 
 
9.1 ɇɚɡɧɚɱɟɧɢɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɨɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ, 

ɫɨɫɬɚɜ ɢ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
 
ɋɢɫɬɟɦɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɪɚɛɨɱɟɟ ɢ ɪɟɡɟɪɜɧɨɟ ɷɥɟɤɬɪɨɩɢɬɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɚ, ɪɚɡɦɟɳɚɟɦɵɯ ɜ ɡɞɚɧɢɢ Ƚɗɋ, ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɹɯ ɢ ɧɚ 
ɩɥɨɳɚɞɤɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

ɋɢɫɬɟɦɚ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɭɫɬɪɨɣɫɬɜɚ: 

- ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ─ ɞɜɚ ɢɥɢ ɛɨɥɟɟ ɚɤɤɭɦɭɥɹɬɨɪɨɜ, 
ɫɨɟɞɢɧёɧɧɵɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɰɟɩɶ. 

- ɭɫɬɪɨɣɫɬɜɚ ɡɚɪɹɞɚ-ɩɨɞɡɚɪɹɞɚ ─ ɫɨɫɬɨɢɬ ɢɡ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, 
ɩɨɦɟɳɟɧɧɨɝɨ ɜ ɡɚɳɢɳɟɧɧɵɣ ɤɨɪɩɭɫ, ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɡɚɪɹɞɚ ɢ ɩɨɞɡɚɪɹɞɚ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɧɚ ɧɚɝɪɭɡɤɭ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɩɢɬɚɧɢɹ ɞɪɭɝɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ; 

- ɭɫɬɪɨɣɫɬɜɚ ɫɬɚɛɢɥɢɡɚɰɢɢ ɧɚɩɪɹɠɟɧɢɹ ─ ɤ ɟɝɨ ɜɯɨɞɭ ɩɨɞɚɟɬɫɹ 
ɧɚɩɪɹɠɟɧɢɟ ɫ ɧɟɭɫɬɨɣɱɢɜɵɦɢ ɢɥɢ ɧɟɩɨɞɯɨɞɹɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɥɹ 
ɩɨɬɪɟɛɢɬɟɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɧɚ ɜɵɜɨɞɟ ɭɠɟ ɨɛɥɚɞɚɟɬ ɧɭɠɧɵɦɢ 
(ɭɫɬɨɣɱɢɜɵɦɢ) ɩɚɪɚɦɟɬɪɚɦɢ;  

- ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɧɚɩɪɹɠɟɧɢɹ; 
- ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɳɢɬɵ ɢ ɩɚɧɟɥɢ ɫ ɡɚɳɢɬɧɨɣ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ 

ɚɩɩɚɪɚɬɭɪɨɣ; 
- ɭɫɬɪɨɣɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢ ɚɜɬɨɦɚɬɢɤɢ; 
- ɫɢɥɨɜɵɟ ɢ ɤɨɧɬɪɨɥɶɧɵɟ ɤɚɛɟɥɢ. 
 
ɇɚɝɪɭɡɤɢ ɫɢɫɬɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɦɨɝɭɬ ɛɵɬɶ ɨɬɧɟɫɟɧɵ ɤ 

ɬɪɟɦ ɜɢɞɚɦ: 
- ɩɨɫɬɨɹɧɧɚɹ – ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɤɭ, ɩɨɬɪɟɛɥɹɟɦɨɦɭ ɜ ɧɨɪɦɚɥɶɧɨɦ 

ɪɟɠɢɦɟ ɪɚɛɨɬɵ, ɢ ɨɫɬɚɸɳɚɹɫɹ ɧɟɢɡɦɟɧɧɨɣ ɜ ɬɟɱɟɧɢɟ ɪɟɠɢɦɚ ɚɜɚɪɢɣɧɨɝɨ 
ɪɚɡɪɹɞɚ; 

- ɜɪɟɦɟɧɧɚɹ – ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɤɭ, ɩɨɬɪɟɛɥɹɟɦɨɦɭ ɩɪɢ ɚɜɚɪɢɣɧɨɦ 
ɢɫɱɟɡɧɨɜɟɧɢɢ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɫɬɚɧɰɢɢ, ɢ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ ɪɟɠɢɦ ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɪɹɞɚ; 

- ɬɨɥɱɤɨɜɚɹ – ɧɨɪɦɢɪɭɟɬɫɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɬɨɤɚ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɚ ɜɟɥɢɱɢɧɭ 70Ⱥ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɞɨ 1 ɫ. ɉɪɟɜɵɲɟɧɢɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɬɨɤɚ ɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɬɨɥɱɤɨɜɨɣ ɧɚɝɪɭɡɤɢ ɞɨɩɭɫɤɚɟɬɫɹ 
ɩɪɢ ɨɛɨɫɧɨɜɚɧɢɢ, ɜɵɩɨɥɧɹɟɦɨɦ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɋɈɉɌ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɨ ɜɢɞɭ ɧɚɝɪɭɡɤɢ 
ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 9.1. 
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Ɍɚɛɥɢɰɚ 9.1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 

 
ȼɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ: 
ɇɨɪɦɚɥɶɧɵɣ – ɪɟɠɢɦ ɨɛɟɫɩɟɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɈɉɌ ɩɪɢ 

ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 
ɫɬɚɧɰɢɢ ɢ ɢɫɩɪɚɜɧɨɫɬɢ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɰɟɩɟɣ ɢɯ ɩɢɬɚɧɢɹ. 
Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɪɚɛɨɬɚɸɬ ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɞɡɚɪɹɞɚ. 

Ⱥɜɚɪɢɣɧɵɣ – ɪɟɠɢɦ, ɜɨɡɧɢɤɚɸɳɢɣ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ ɜɫɟɣ ɢɥɢ ɱɚɫɬɢ ɋɈɉɌ, ɫɜɹɡɚɧɧɵɣ ɫ ɩɨɜɪɟɠɞɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɈɉɌ, 
ɭɯɭɞɲɟɧɢɟɦ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɢɥɢ ɩɟɪɟɪɵɜɨɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɈɉɌ. 

Ɋɟɠɢɦ ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɪɹɞɚ – ɪɟɠɢɦ ɨɛɟɫɩɟɱɟɧɢɹ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɋɈɉɌ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɢɫɱɟɡɧɨɜɟɧɢɢ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɢɫɬɟɦɟ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫɬɚɧɰɢɢ. Ɋɟɠɢɦ ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɪɹɞɚ 
ɹɜɥɹɟɬɫɹ ɪɚɫɱёɬɧɵɦ ɩɪɢ ɨɛɨɫɧɨɜɚɧɢɢ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɯɟɦɵ ɢ ɜɵɛɨɪɟ 
ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɈɉɌ. 

ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɩɢɬɚɧɢɟ ɫɟɬɢ ɚɜɚɪɢɣɧɨ-ɷɜɚɤɭɚɰɢɨɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɟɤɰɢɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ-0,4 ɤȼ . Ⱥ ɩɪɢ 
ɚɜɚɪɢɣɧɨɦ ɢɫɱɟɡɧɨɜɟɧɢɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ ɋɇ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫɬɚɧɰɢɢ (ɜ 
ɪɟɠɢɦɟ ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɪɹɞɚ) ɩɢɬɚɧɢɟ ɫɟɬɢ ɚɜɚɪɢɣɧɨ-ɷɜɚɤɭɚɰɢɨɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 
ɩɟɪɟɜɨɞɢɬɫɹ ɞɟɣɫɬɜɢɟɦ ȺȼɊ ɧɚ ɩɢɬɚɧɢɟ ɨɬ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɛɚɬɚɪɟɣ ɋɈɉɌ, ɨɛɟɫɩɟɱɢɜɚɹ ɦɢɧɢɦɚɥɶɧɭɸ ɬɪɟɛɭɟɦɭɸ ɨɫɜɟɳɟɧɧɨɫɬɶ ɜ ɬɟɱɟɧɢɟ 
ɪɟɠɢɦɚ ɚɜɚɪɢɣɧɨɝɨ ɩɨɥɭɱɚɫɨɜɨɝɨ ɪɚɡɪɹɞɚ. 

 

ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ȼɪɟɦɟɧɧɚɹ 
ɧɚɝɪɭɡɤɚ 

Ɍɨɥɱɤɨɜɚɹ 
ɧɚɝɪɭɡɤɚ 

ɍɫɬɪɨɣɫɬɜɚ 
ɭɩɪɚɜɥɟɧɢɹ, ɫɢɝɧɚɥɢɡɚɰɢɢ, 
ɥɨɝɢɱɟɫɤɨɣ ɛɥɨɤɢɪɨɜɤɢ ɢ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 

ɍɫɬɪɨɣɫɬɜɚ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɩɪɢɜɨɞɵ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ 
(ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶɧɵɟ ɢ 
ɦɚɝɢɬɧɵɟ) 

ɍɫɬɪɨɣɫɬɜɚ ɫɜɹɡɢ, 
ɨɛɟɫɩɟ-ɱɢɜɚɸɳɢɟ ɩɟɪɟɞɚɱɭ 
ɫɢɝɧɚɥɨɜ ɊɁȺ ɢ ɉȺ 

Ⱥɜɚɪɢɣɧɨɟ 
ɷɜɚɤɭɚɰɢɨɧ-ɧɨɟ ɨɫɜɟɳɟɧɢɟ 

ɂɧɜɟɪɬɨɪɵ 
ɪɟɡɟɪɜɧɨɝɨ ɩɢɬɚɧɢɹ 
Ⱥɋɍ Ɍɉ, ɋȺɍ ȽȺ 

ɇɚɱɚɥɶɧɨɟ 
ɜɨɡɛɭɠɞɟɧɢɟ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 

ɋɜɟɬɢɥɶɧɢɤɢ 
ɚɜɚɪɢɣɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 
ȺȻ, ɪɟɥɟɣɧɵɯ ɳɢɬɨɜ, 
ɩɭɥɶɬɨɜ ɭɩɪɚɜɥɟɧɢɹ, 
ɧɚɫɨɫɧɵɯ ɩɨɠɚɪɨɬɭɲɟ-
ɧɢɹ, ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱ-
ɧɨɣ ɱɚɫɬɢ, ɞɪɟɧɚɠɧɵɯ 

ɍɫɬɪɨɣɫɬɜɚ 
ɫɢɫɬɟɦ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ 
ɢ ɬɟɯɧɨ-ɥɨɝɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ 

ȼɤɥɸɱɟɧɢɟ ɢ 
ɨɬɤɥɸɱɟɧɢɟ ɩɪɢɜɨɞɨɜ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 

ɋɪɚɛɚɬɵɜɚɧɢɟ 
ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɢ ɉȺ 
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9.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɈɉɌ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 

Ⱦɥɹ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɋɈɌɉ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɢɫɩɨɥɶɡɭɟɦ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɧɚɝɪɭɡɤɢ ɜɫɟɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. 

 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
 ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ:                                                                               ͳͲͲ ʏ 
 ɇɚɱɚɥɶɧɨɟ ɜɨɡɛɭɠɞɟɧɢɟ:                                                                             ͺͲʏ 
 Ⱥɜɚɪɢɣɧɨɟ 

ɨɫɜɟɳɟɧɢɟ:                                                                                ͸Ͳ ʏ 
 ȼɤɥɸɱɟɧɢɟ ɢ ɨɬɤɥɸɱɟɧɢɟ ɩɪɢɜɨɞɨɜ ɜɵɤɥɸɱɚɬɟɥɟɣ:                                                                                                  ͺ А;  ɉɭɫɤɨɜɨɣ ɬɨɤ  ͹ͷ А  
 ɋɪɚɛɚɬɵɜɚɧɢɟ ɊɁȺ ɢ ɉȺ:                                                                           ͳͲ ʏ 
 ɓɢɬ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɄɊɍɗ 220                                                                                                               ͷͲ А;  ɉɭɫɤɨɜɨɣ ɬɨɤ  ͵͸Ͳ А 
 
9.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɥɟɦɟɧɬɨɜ ȺȻ 
 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɢɫɯɨɞɹ ɢɡ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɡɚɪɹɞɚ 

(ɭɤɚɡɵɜɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ). Ɂɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɡɚɪɹɞɚ 
ɞɥɹ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɬɢɩɚ GroE, OGi, OPzS – 2,23 ȼ ɧɚ ɷɥɟɦɟɧɬ. 

ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɡɚɪɹɞɚ 2,23 ȼ ɧɚ ɷɥɟɦɟɧɬ ɢ 
ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɦ ɧɚɩɪɹɠɟɧɢɢ ɧɚ ɲɢɧɚɯ ɓɉɌ ɩɪɢ ɪɚɛɨɬɟ ȺȻ ɜ ɪɟɠɢɦɟ 
ɩɨɫɬɨɹɧɧɨɝɨ ɩɨɞɡɚɪɹɞɚ +5% Uɧɨɦ = 231 ȼ ɧɟɨɛɯɨɞɢɦɨ 104 ɪɚɛɨɱɢɯ ɷɥɟɦɟɧɬɚ ȺȻ. 

 
9.2.2 ȼɵɛɨɪ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢ ɟɟ ɟɦɤɨɫɬɢ 

 
Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.1.  

 
Ɋɢɫɭɧɨɤ 9.1 ─ Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
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ɋ ɭɱёɬɨɦ ɜɤɥɸɱɟɧɢɹ ɜ ɰɟɩɶ ɩɢɬɚɧɢɹ ɫɬɚɛɢɥɢɡɚɬɨɪɚ ɬɨɤ ɪɚɡɪɹɞɚ ɜ ɬɟɱɟɧɢɟ 
30 ɦɢɧɭɬ ɫɨɫɬɚɜɢɬ: 

= ˓ܫ  .˓ܫ ː˃˚·ͳ,ʹͷ =  ͵Ͳͺ·ͳ,ʹͷ =  ͵ͺͷ ʏ                                                       ሺͻ.ͳሻ  
 

Ɍɨɥɱɨɤ ɬɨɤɚ ɞɥɢɬɟɥɶɧɨɫɬɶɸ 1 ɫ ɧɟɡɚɞɨɥɝɨ ɞɨ ɤɨɧɰɚ 30-ɦɢɧɭɬɧɨɝɨ 
ɢɧɬɟɪɜɚɥɚ:  

= ˕ܫ  .˕ܫ ː˃˚. ·ͳ,ʹͷ = ͸͸ͺ·ͳ,ʹͷ =  ͺ͵ͷ ʏ                                                       ሺͻ.ʹሻ  
 
Ɋɚɫɱёɬ ɜɵɩɨɥɧɹɟɦ ɞɥɹ ɛɚɬɚɪɟɢ GroE ɫ ɩɥɚɫɬɢɧɚɦɢ 100 Ⱥ∙ɱ, ɩɨɥɶɡɭɹɫɶ 

ɧɨɦɨɝɪɚɦɦɨɣ ɧɚ ɪɢɫɭɧɤɟ 9.2.  
 

 

 
Ɋɢɫɭɧɨɤ 9.2 ─ Ɋɚɡɪɹɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɚɫɬɢɧɵ GroE 100 (ɲɚɝ 1) 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ ɫɬɚɛɢɥɢɡɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɟ 

ɧɚ ɜɯɨɞɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 175 ȼ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɢɧɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɷɥɟɦɟɧɬɟ ȺȻ ɩɪɢ 104 ɪɚɛɨɱɢɯ ɷɥɟɦɟɧɬɚɯ ɫɨɫɬɚɜɢɬ 
1,68 ȼ.  

Ɍɨɱɤɚ 1 
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Ⱦɥɹ ɜɵɛɨɪɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɪɢɧɢɦɚɟɦ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɷɥɟɦɟɧɬɟ 1,70 ȼ. 

Ɉɬɦɟɱɚɟɦ ɧɚ ɧɨɦɨɝɪɚɦɦɟ  ɭɪɨɜɟɧɶ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
1,70. 

ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɨɣ 30-ɦɢɧɭɬɧɨɝɨ ɪɚɡɪɹɞɚ (ɡɟɥёɧɚɹ ɤɪɢɜɚɹ, ɬɨɱɤɚ 1) ɢ 
ɥɢɧɢɢ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 1,70 ȼ ɧɚ ɷɥɟɦɟɧɬ (ɤɪɚɫɧɚɹ ɥɢɧɢɹ) 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɤɭ ɩɥɚɫɬɢɧɵ 99 Ⱥ ɢ ɫɧɢɦɚɟɦɨɣ ёɦɤɨɫɬɢ ɫ ɩɥɚɫɬɢɧɵ ɜ ɬɟɱɟɧɢɢ 
30 ɦɢɧɭɬ ɪɚɜɧɨɣ 48,5 Ⱥ∙ɱ (ɩɭɧɤɬɢɪɧɵɟ ɥɢɧɢɢ). 

 
ɂɡ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ (ɪɢɫɭɧɨɤ 9.1) ɨɩɪɟɞɟɥɹɟɦ, ɱɬɨ ɡɚ 30 ɦɢɧɭɬ ɪɚɡɪɹɞɚ ɫ 

ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɫɧɢɦɚɟɬɫɹ ёɦɤɨɫɬɶ: 
 ͵ͺͷ·Ͳ,ͷ =  ͳͻʹ,ͷ ʏ ∙ ˚. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɩɥɚɫɬɢɧ ȺȻ: 
 ݊ = ͳͻʹ,ͷͶͺ,ͷ  =  ͵,ͻ͵                                                                                             

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢɧɢɦɚɟɦ 4 ɩɥɚɫɬɢɧɵ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ 
ɛɚɬɚɪɟɟ ɬɢɩɚ 4 GroE 100. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɮɢɤɨɦ ɧɚɝɪɭɡɤɢ ɜ ɤɨɧɰɟ ɚɜɚɪɢɣɧɨɝɨ ɩɨɥɭɱɚɫɨɜɨɝɨ 
ɪɚɡɪɹɞɚ ɬɨɥɱɨɤ ɬɨɤɚ ɪɚɜɟɧ 835 Ⱥ. 

Ⱦɥɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 4 GroE 100 ɩɪɢ ɬɨɥɱɤɟ 835 Ⱥ ɬɨɤ ɧɚ ɩɥɚɫɬɢɧɭ 
ɫɨɫɬɚɜɢɬ:  

 ͺ͵ͷ/Ͷ =  ʹͲͺ,͹ͷ ʏ 

 
ɉɪɨɜɨɞɢɦ ɢɡ ɬɨɱɤɢ 1 ɥɢɧɢɸ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɤɪɢɜɨɣ ɬɨɤɚ (ɫɢɧɹɹ ɥɢɧɢɹ) ɧɚ 

ɩɥɚɫɬɢɧɭ 208,75 Ⱥ. ɉɪɢ ɷɬɨɦ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɷɥɟɦɟɧɬɟ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 
ɨɩɭɫɤɚɟɬɫɹ  ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɭɪɨɜɧɹ 1,75 ȼ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɹɬɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

 
ɉɪɨɞɨɥɠɢɦ ɜɵɛɨɪ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɢɫɭɧɤɚ 9.3 (ɲɚɝ 2). 
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Ɋɢɫɭɧɨɤ 9.3 ─ Ɋɚɡɪɹɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɚɫɬɢɧɵ GroE 100 (ɲɚɝ 2) 

 
Ɉɬɦɟɱɚɟɦ ɭɪɨɜɟɧɶ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 1,70 ȼ (ɤɪɚɫɧɚɹ 

ɥɢɧɢɹ). 
ɂɡ ɪɢɫɭɧɤɚ 9.2 ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ ɬɢɩɚ 4 GroE 

100 ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɬ.ɟ. ɧɟɨɛɯɨɞɢɦɨ ɭɦɟɧɶɲɢɬɶ ɬɨɤ ɧɚ ɨɞɧɭ 
ɩɥɚɫɬɢɧɭ.  

ɉɪɢɦɟɦ ɬɨɤ ɧɚ ɩɥɚɫɬɢɧɭ ɪɚɜɧɵɦ 60 Ⱥ. ɇɚɣɞɟɦ ɬɨɱɤɭ ɩɟɪɟɫɟɱɟɧɢɹ 30-
ɦɢɧɭɬɧɨɣ ɤɪɢɜɨɣ ɪɚɡɪɹɞɚ ɢ ɤɪɢɜɨɣ ɪɚɡɪɹɞɚ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ 60Ⱥ (ɬɨɱɤɚ 2). 

ɉɪɢ ɪɚɡɪɹɞɟ ɬɨɤɨɦ 60 Ⱥ ɜ ɬɟɱɟɧɢɟ 0,5 ɱ ɫ ɩɥɚɫɬɢɧɵ ɫɧɢɦɚɟɬɫɹ ёɦɤɨɫɬɶ 
 ͸Ͳ·Ͳ,ͷ =  ͵Ͳʏ ∙ ˚. 
 
Ɍɨɱɤɭ 2 ɬɚɤ ɠɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɜɨɫɫɬɚɧɨɜɢɜ ɩɟɪɩɟɧɞɢɤɭɥɹɪ ɢɡ ɬɨɱɤɢ 30 

Ⱥ∙ɱ ɩɨ ɧɢɠɧɟɣ ɲɤɚɥɟ ɞɨ ɬɨɱɤɢ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɤɪɢɜɨɣ 30-ɦɢɧɭɬɧɨɝɨ ɪɚɡɪɹɞɚ. 
Ⱦɚɧɧɨɟ ɩɟɪɟɫɟɱɟɧɢɟ ɢ ɛɭɞɟɬ ɬɨɱɤɨɣ 2. 

ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɷɥɟɦɟɧɬɟ ȺȻ ɜ ɬɨɱɤɟ 3 ɨɤɨɥɨ 1,9 ȼ, ɱɬɨ ɦɨɠɟɬ 
ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɬɪɟɛɨɜɚɧɢɹ. 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɩɥɚɫɬɢɧ ȺȻ: 
 

Ɍɨɱɤɚ 2 

Ɍɨɱɤɚ 3 
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݊ = ͵ͺͷ/͸Ͳ =  ͸,Ͷʹ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢɧɢɦɚɟɦ 7 ɩɥɚɫɬɢɧ. 
ɉɪɨɜɟɞɟɦ ɥɢɧɢɸ ɢɡ ɬɨɱɤɢ 2 ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɭɪɨɜɧɟɦ ɦɢɧɢɦɚɥɶɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɥɟɦɟɧɬɟ 1,70 ȼ – ɬɨɱɤɚ 3. Ɍɨɤ ɧɚ ɨɞɧɭ ɩɥɚɫɬɢɧɭ ɩɪɢ ɷɬɨɦ ɛɭɞɟɦ 
ɪɚɜɟɧ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 135 Ⱥ (ɩɭɧɤɬɢɪɧɚɹ ɥɢɧɢɹ). 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɩɥɚɫɬɢɧ ȺȻ ɩɨ ɬɨɤɭ ɧɚ ɨɞɧɭ ɩɥɚɫɬɢɧɭ: 
 ݊ = ͺ͵ͷ/ͳ͵ͷ =  ͸,ͳͺ   
 
Ɍɚɤɠɟ ɩɨɥɭɱɚɟɦ 7 ɩɥɚɫɬɢɧ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱёɬɨɜ ɩɪɢɦɟɦ ɚɤɤɭɦɭɥɹɬɨɪɧɭɸ ɛɚɬɚɪɟɸ 

ɬɢɩɚ 7 GroE 700.  
ɉɪɨɜɟɞёɦ ɩɪɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɢɫɭɧɤɚ 9.4 (ɲɚɝ 3). 
 

 
Ɋɢɫɭɧɨɤ 9.4 ─ Ɋɚɡɪɹɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɥɚɫɬɢɧɵ GroE 100 (ɲɚɝ 3) 

 
Ɉɬɦɟɱɚɟɦ ɭɪɨɜɟɧɶ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 1,70 ȼ (ɤɪɚɫɧɚɹ 

ɫɩɥɨɲɧɚɹ ɥɢɧɢɹ). 

Ɍɨɱɤɚ 4 

Ɍɨɱɤɚ 5 
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Ʉɨɥɢɱɟɫɬɜɨ ɩɥɚɫɬɢɧ n = 7. 
Ɍɨɤ ɩɥɚɫɬɢɧɵ ɜ ɬɟɱɟɧɢɟ 30 ɦɢɧɭɬ: 
ͳܫ  = ͵ͺͷ/͹ = ͷͷ ʏ 

 

Ɍɨɤ ɩɥɚɫɬɢɧɵ ɜɨ ɜɪɟɦɹ ɬɨɥɱɤɚ 
ʹܫ  = ͺ͵ͷ/͹ = ͳͳͻ,ʹͺ ʏ 

 
ɇɚɯɨɞɢɦ ɬɨɱɤɭ ɩɟɪɟɫɟɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɡɪɹɞɚ ɬɨɤɨɦ 55 Ⱥ ɫ ɤɪɢɜɨɣ 

30-ɦɢɧɭɬɧɵɯ ɪɚɡɪɹɞɨɜ (ɬɨɱɤɚ 4). Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɱɤɢ 5 ɜɨɡɜɨɞɢɦ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪ ɢɡ ɬɨɱɤɢ 28 Ⱥ∙ɱ (55·0,5 = 27,5 =28 Ⱥ∙ɱ) ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɤɪɢɜɨɣ 
30-ɦɢɧɭɬɧɨɝɨ ɪɚɡɪɹɞɚ. 

ɂɡ ɬɨɱɤɢ 4 ɩɪɨɜɨɞɢɦ ɜɟɪɬɢɤɚɥɶɧɭɸ ɩɪɹɦɭɸ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɪɚɡɪɹɞɚ ɩɪɢ ɬɨɤɟ 119,28 Ⱥ (ɬɨɱɤɚ 5) ɢ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ 
ɫɱɢɬɵɜɚɟɦ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜɨ ɜɪɟɦɹ ɬɨɥɱɤɚ ɬɨɤɚ, ɤɨɬɨɪɨɟ ɨɤɚɡɵɜɚɟɬɫɹ 
ɪɚɜɧɨ 1,76 ȼ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ 7 GroE 700 ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɩɪɢɧɹɬɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

 
9.2.3 ȼɵɛɨɪ ɭɫɬɪɨɣɫɬɜɚ ɡɚɪɹɞɚ-ɩɨɞɡɚɪɹɞɚ 
 
Ʉɨɥɢɱɟɫɬɜɨ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɯ ɢ ɚɝɪɟɝɚɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ 

ȺȻ ɢ ɢɯ ɤɨɦɩɨɧɨɜɤɨɣ. 
ɉɢɬɚɧɢɟ ɡɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɯ ɢ ɩɨɞɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɨɥɠɧɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɟɤɰɢɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ – 0,4 ɤȼ.  
Ɂɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɤɥɸɱɚɬɶɫɹ ɜ 

ɫɥɭɱɚɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɢɬɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɩɪɨɞɨɥɠɚɬɶ ɪɚɛɨɬɭ ɜ ɢɡɧɚɱɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɪɟɠɢɦɟ.  

ɉɢɬɚɧɢɟ ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɭɸɳɢɯ ɡɚɪɹɞɧɨ - ɩɨɞɡɚɪɹɞɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɬ ɪɚɡɧɵɯ ɫɟɤɰɢɣ ɓɋɇ 0,4 ɤȼ. 

Ɂɚɪɹɞɧɨ-ɩɨɞɡɚɪɹɞɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɨɱɧɨɫɬɶ 
ɫɬɚɛɢɥɢɡɚɰɢɢ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɪɟɠɢɦɟ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɡɚɪɹɞɚ ɧɟ 
ɯɭɠɟ ±1% ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɟɪɦɨɤɨɦɩɟɧɫɚɰɢɸ ɧɚɩɪɹɠɟɧɢɹ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ 
ɡɚɪɹɞɚ. 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɜɵɛɢɪɚɟɦ ɡɚɪɹɞɧɨ- ɩɨɞɡɚɪɹɞɧɵɣ ɚɝɪɟɝɚɬ 
ɍɁɉ-100Ⱥ.230ȼ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɨɣ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ, 
ɡɚɪɹɞɧɵɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɬɨɤ ɤɨɬɨɪɨɣ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ˊܷ˃˓ = ʹ,͸͹ ∙ ݊ʏʐ = ʹ,͸͹ ∙ ͳͲͶ = ʹ͹͹,͸ͺ ʑ,                                                  ሺͻ.͵ሻ 
 

ɝɞɟ     ʹ,͸͹ − ɡɚɪɹɞɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɤɢɫɥɨɬɧɵɯ ȺɄȻ;  ݊ʏʐ − ɤɨɥɢɱɟɫɬɜɨ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ. 
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Ɂɚɪɹɞɧɵɣ ɬɨɤ ɞɥɹ ɤɢɫɥɨɬɧɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ, ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ 10% ɨɬ 
ɟɝɨ ɨɛɳɟɣ ɟɦɤɨɫɬɢ, ɩɨɷɬɨɦɭ ɞɥɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ȺɄȻ ɩɨɥɭɱɚɟɦ: 

ܫ́  ˃˓ = ʠʏʐ ∙ ͳͲ% = ͶͲͲ ∙ ͳͲ% = ͶͲʏ                                                          ሺͻ.Ͷሻ  
 

Ʉɨɥɢɱɟɫɬɜɨ ɍɁɉ ɞɥɹ ɳɢɬɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɪɚɜɧɨɟ ɬɪɟɦ, 
ɍɁɉ 100 №1 ɢ ɍɁɉ 100 №2 ɛɭɞɭɬ ɩɢɬɚɬɶ ɫɟɤɰɢɢ №1 ɢ №2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɍɁɉ 
100 №3 ɛɭɞɟɬ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɫɧɨɜɧɵɯ ɚɝɪɟɝɚɬɨɜ ɡɚɪɹɞɚ - 
ɩɨɞɡɚɪɹɞɚ. 

 
9.2.4 ȼɵɛɨɪ ɲɤɚɮɨɜ ɭɩɪɚɜɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɵɦ ɬɨɤɨɦ (ɒɍɈɌ) 
 
Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɠɢɦɚ ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɳɢɬɚ 

ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɧɚ ɫɬɚɧɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɜɚ ɒɍɈɌ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɦɢ ɛɚɬɚɪɟɹɦɢ ɛɥɨɱɧɨɝɨ ɬɢɩ. Ⱦɥɹ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɈɉɌ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ȺȻ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɪɟɠɢɦɟ 
ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. 

ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɜɵɩɪɹɦɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɲɤɚɮɚ ɩɨɥɭɱɚɟɬ 
ɩɢɬɚɧɢɟ ɨɬ ɜɧɟɲɧɟɣ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚɩɪɹɠɟɧɢɟɦ 220/380 ȼ, 
ɩɪɟɨɛɪɚɡɭɟɬ ɟɝɨ ɜ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ ɧɚɩɪɹɠɟɧɢɟɦ 220 ȼ ɩɢɬɚɸɳɢɣ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɢ ɡɚɪɹɞ ȺɄȻ.  

ȼ ɫɥɭɱɚɟ ɢɫɱɟɡɧɨɜɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ ɜɵɩɪɹɦɢɬɟɥɢ ɨɬɤɥɸɱɚɸɬɫɹ, 
ɢɫɬɨɱɧɢɤɨɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫɬɚɧɨɜɢɬɫɹ ȺɄȻ, ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɟɦɤɨɫɬɢ, 
ɤɨɬɨɪɨɣ ɞɨɥɠɧɨ ɯɜɚɬɢɬɶ ɧɚ ɛɟɫɩɪɟɪɵɜɧɨɟ ɩɢɬɚɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɞɨ ɦɨɦɟɧɬɚ 
ɭɫɬɪɚɧɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɩɢɬɚɸɳɟɣ ɫɟɬɢ.  

ɉɪɢ ɜɨɡɨɛɧɨɜɥɟɧɢɢ ɜɧɟɲɧɟɝɨ ɩɢɬɚɧɢɹ ɜɵɩɪɹɦɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
ɩɥɚɜɧɨ ɜɤɥɸɱɚɟɬɫɹ ɜ ɪɚɛɨɬɭ, ɧɚɱɢɧɚɟɬɫɹ ɡɚɪɹɞ ȺɄȻ. 

Ⱦɥɹ ɲɤɚɮɨɜ ɒɍɈɌ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɦɚɥɨɨɛɫɥɭɠɢɜɚɟɦɵɯ ȺȻ 
ɬɢɩɚ OPzS ɛɥɨɱɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɢ ɪɚɫɩɨɥɚɝɚɟɦɵɯ ɜ ɨɬɞɟɥɶɧɨɦ ɲɤɚɮɭ, 
ɨɛɨɪɭɞɨɜɚɧɧɨɦ ɫɢɫɬɟɦɨɣ ɬɟɪɦɨɤɨɧɬɪɨɥɹ ɢ ɩɨɞɫɨɟɞɢɧёɧɧɨɦ ɤ ɜɵɬɹɠɧɨɣ 
ɜɟɧɬɢɥɹɰɢɢ.  

ɂɫɯɨɞɹ ɢɡ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɧɚ ɪɢɫɭɧɤɟ 9.1 ɜɵɛɢɪɚɟɦ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ 
ɛɚɬɚɪɟɢ 7OPzS 700 ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɪɚɡɪɹɞɚ 2,23 ɢɡ 104 ɷɥɟɦɟɧɬɨɜ.  

 
9.3 ɉɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɯɟɦɚɦ ɋɈɉɌ 
 
ɉɨɫɬɪɨɟɧɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɋɈɉɌ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 

ɤɨɦɩɥɟɤɫɟ ɫ ɤɨɦɩɨɧɨɜɤɨɣ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɵɛɨɪɨɦ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ, 
ɡɚɳɢɬɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɢ ɤɚɛɟɥɟɣ ɫ ɭɱɟɬɨɦ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ (ɩɪɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɥɢɛɨ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ. 

Ʉɨɧɮɢɝɭɪɚɰɢɹ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɥɢɛɨ 
ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɣ ɋɈɉɌ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ: 
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- ɨɛɟɫɩɟɱɟɧɢɟ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɧɚɩɪɹɠɟɧɢɣ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ ɤɚɤ ɜ 
ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ, ɬɚɤ ɢ ɜ ɪɟɠɢɦɟ ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɪɹɞɚ; 

- ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɫɟɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ 
ɋɈɉɌ ɨɬ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɞɭɝɨɜɵɯ ɄɁ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɢ ɰɟɩɟɣ ɜɜɨɞɨɜ ɪɚɛɨɱɟɝɨ ɢ ɪɟɡɟɪɜɧɨɝɨ 
ɩɢɬɚɧɢɹ ɓɉɌ ɛɟɡ ɩɨɬɟɪɢ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɋɈɉɌ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ ɪɟɝɥɚɦɟɧɬɧɵɯ 
ɪɚɛɨɬ ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɩɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɋɈɉɌ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ 
ɩɪɢɦɟɧɹɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɷɬɚɩɧɨɣ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɋɈɉɌ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɫɬɚ ɢ 
ɧɚɝɥɹɞɧɚ. 

 
ɇɚ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 ɨɫɧɨɜɧɚɹ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

ɜɵɛɢɪɚɟɬɫɹ ɫ ɩɨɮɢɞɟɪɧɵɦ ɩɢɬɚɧɢɟ, ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ. ɉɥɸɫɚɦɢ ɬɚɤɨɣ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɮɢɞɟɪɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɢ ɜɵɜɨɞɢɬɶ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɪɟɦɨɧɬ ɛɟɡ ɩɨɬɟɪɢ ɩɢɬɚɧɢɹ ɧɚ ɩɨɬɪɟɛɢɬɟɥɹɯ. 

ɇɚ ɄɊɍɗ 220 ɤȼ ɫɯɟɦɚ ɋɈɉɌ ɨɫɭɳɟɫɬɜɥɟɧɚ ɚɧɚɥɨɝɢɱɧɨ ɫɬɚɧɰɢɨɧɧɨɣ 
ɱɚɫɬɢ ɫ ɞɜɭɦɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɦɢ ɛɚɬɚɪɟɹɦɢ ɢ ɬɪɟɦɹ ɭɫɬɪɨɣɫɬɜɚɦɢ ɡɚɪɹɞɚ-
ɩɨɞɡɚɪɹɞɚ. ɋɜɹɡɶ ɦɟɠɞɭ ɩɨɞɫɬɚɧɰɢɟɣ ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɶɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɫɢɥɨɜɨɝɨ ɤɚɛɟɥɹ, ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ 
ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. 

Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɉɪɢɥɨɠɟɧɢɢ ȿ 

 
ȼ ɉɪɢɥɨɠɟɧɢɢ Ⱦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, 

ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɲɤɚɮɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɈɌ1 ─ 
ɈɌ4 ɞɥɹ ɤɚɠɞɨɝɨ ɛɥɨɤɚ ɢ ɲɤɚɮɵ ɭɩɪɚɜɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɵɦ ɬɨɤɨɦ ɒɍɈɌ1 ─ 
ɒɍɈɌ4 ɢ ɢɯ  ɩɪɢɫɨɟɞɢɧɟɧɢɟ ɤ ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, 
ɤɨɬɨɪɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɜɨɞ ɪɟɡɟɪɜɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 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 
ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 ɧɚ ɪɟɤɟ ȼɢɥɸɣ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II ɤɥɚɫɫɚ. 

ȼ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2, ɪɚɜɧɚɹ 640 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 
2,71 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 = ͸ͷ ɦ,  
- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ         Hɪɚɫɱ = ͷͳ,͸ ɦ, 
- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ   H୫୧୬ = Ͷͻ ˏ. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ 

ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ 75ɚ-ȼ-670, ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 = 
6,70ɦ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 93,8 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ - 1240/245-64 
ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 162 Ɇȼɬ. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 10 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (6 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 
ɍ1, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ - 2000/15,75 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 ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ. 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 1,25 ɩɪɢ ɧɨɪɦɚɬɢɜɧɨɦ ɡɧɚɱɟɧɢɢ 1,20 ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɥɨɬɢɧɚ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 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 - 107 ɦɟɫɹɰɚ. 
- ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,11 ɪɭɛ./ɤȼɬ·ɱ 
- ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ - 72447,55 ɪɭɛ./ɤȼɬ 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 

ɹɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨɣ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ  
ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 

Ɍɚɛɥɢɰɚ Ⱥ.1 - ɉɨɫɥɟɞɧɹɹ ɢɬɟɪɚɰɢɹ 

t 
Qɛɵɬ 
ɩɨɥ, 
ɦ3/ɫ 

Q
ɮ, 
ɦ3

/ɫ

Q 
ɜɨɞɨɯɪ

, 
ɦ /ɫ

Q 
ɯɨɥ 
ɫɛɪ, 
ɦ /ɫ

Qɝɷɫ
, 

ɦ3/ɫ 

Qɧɛ, 
ɦ3/ɫ 

Qɜ
ɯɤ, 
ɦ3/
ɫ

V ɜɞɯɪ, ɦɥɧ. ɦ3 Zɜɛ, ɦ Zɧɛ, 
ɦ 

ɇ, 
ɦ 

N 
ɝɷɫ, 
Ɇȼ

ɬ

N ɝɚɪ, 
Ɇȼɬ V 

ɧɚɱ 
∆V, 
ɦɥɧ. 
ɦ

V 
ɤɨɧ 

Zɧɚɱ Zɤɨɧ Z ɫɪ 
9 106 1 43,0 0 149, 150 150 40,4 0,11 40,33 246,0 245,9 245,9 181,5 64,37 84 ɜɯɤ 
10 84 1 200,9 0 284, 285, 150 40,3 0,52 39,81 245,9 245,6 245,7 182,9 62,83 158 158 
11 9 1 612,2 0 621, 622, 150 39,8 1,59 38,22 245,6 244,7 245,1 185,9 59,18 324 324 
12 4,5 1 839,7 0 844, 845, 300 38,2 2,18 36,04 244,7 243,5 244,1 187,7 56,34 419 419 
1 1,8 1 863,1 0 864, 865, 300 36,0 2,24 33,81 243,5 242,3 242,9 187,9 54,99 419 419 
2 1,6 1 660,1 0 661, 662, 300 33,8 1,71 32,10 242,3 241,4 241,8 186,3 55,55 324 324 
3 1,3 1 307,2 0 308, 309, 300 32,1 0,80 31,30 241,4 240,9 241,2 183,1 58,03 158 158 
4 33,1 1 265,9 0 298, 299, 300 31,3 0,69 30,61 240,9 240,6 240,8 183,0 57,71 152 ɜɯɤ 
5 456 1 -157,0 0 299 300 300 30,6 -0,41 31,02 240,6 240,8 240,7 183,0 57,64 152 ɜɯɤ 
6 2083 1 -1934,0 0 149 150 150 31,0 -5,01 36,03 240,8 243,5 242,1 181,5 60,58 79 ɜɯɤ 
7 1179 1 -1030,0 0 149 150 150 36,0 -2,67 38,70 243,5 244,9 244,2 181,5 62,66 82 ɜɯɤ 
8 820 1 -671,0 0 149 150 150 38,7 -1,74 40,44 244,9 246,0 246,0 181,5 64,40 84 ɜɯɤ 

                                          Ʃܳ˅ˇ˘˓. = Ͳ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 
Ɋɢɫɭɧɨɤ Ⱥ.2 - ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.3 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Nɫɢɫɬ., Ɇȼɬ 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006 2006 
Nɫɭɳ.Ƚɗɋ, Ɇȼɬ 151 148 144 137 130 123 123 130 137 144 148 151 

Nɧɚɝɪ.ɫɭɳ.Ƚɗɋ, Ɇȼɬ 12 12 12 11 10 10 10 10 11 12 12 12 

Nɚɜɚɪ.ɫɭɳ.Ƚɗɋ, Ɇȼɬ 3 3 3 3 3 2 2 3 3 3 3 3 

Nɩɪɨɟɤɬ..Ƚɗɋ, Ɇȼɬ 
626 465 297 270 270 270 270 270 270 297 465 626 

Nɧɚɝɪ.ɩɪɨɟɤɬ.Ƚɗɋ , Ɇȼɬ 13 9 6 5 5 5 5 5 5 6 9 13 
NɌɗɐ, Ɇȼɬ 1229 1229 1228 1135 972 881 880 971 1134 1227 1228 1229 
Nɚɜɚɪ. Ɍɗɐ, Ɇȼɬ 98 98 98 91 78 70 70 78 91 98 98 98 
Nɧɚɝɪ.Ɍɗɐ, Ɇȼɬ 25 25 25 23 19 18 18 19 23 25 25 25 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

Ɍɚɛɥɢɰɚ Ȼ.1 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75ɚ-ȼ 
Т 0,93 0,93 0,93 0,93 0,93 0,93 𝑁ɚߟ ଵ, ɦ 4,25 4,75 5,00 6,70 7,10 7,50ܦ 

′, ɤȼɬ 69598,25 87026,83 96473,47 173671,85 195123,19 217827,69 𝑧ɚ
′ 9,20 7,35 6,63 3,69 3,28 2,94 𝑧ɚ 10 8 6 4 3 2 𝑁ɚ, ɤȼɬ 64000,00 80000,00 106666,67 160000,00 213333,33 320000,00 ∆ 1,042 1,043 1,043 1,046 1,046 1,047 ݊′ɫ, 

ɨɛ/ɦɢɧ 143,18 128,18 121,80 91,01 85,90 81,34 ݊ɫ, 
ɨɛ/ɦɢɧ 150 136,4 125 93,8 90,9 83,3 ݊ு௠𝑎௫ , 
ɨɛ/ɦɢɧ 89 91 87 88 90 87 ݊ுɪ, 
ɨɛ/ɦɢɧ 87 88 85 86 88 85 ݊ு௠𝑖௡, 
ɨɛ/ɦɢɧ 77 79 76 76 78 76 ܳூ′ ∙  ɪɚɫчሻܪТ ሺߟ

 
1,00 1,01 0,91 1,01 0,90 0,81 ܳூ′ ∙  ௠𝑎௫ሻ 0,71 0,71 0,64 0,71 0,64 0,57ܪТ ሺߟ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.2 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ D1 

ɝɢɞɪɨɬɭɪɛɢɧɵ  ɊɈ75ɛ-ȼ 
,′˃ʡ 0,95 0,95 0,95 0,95 0,95 0,95 𝑁ߟ ଵ, ɦ 4,25 4,75 5,00 6,70 7,10 7,50ܦ   ˍʑ˕ 61048,33 76311,95 84583,49 152148,61 170916,00 190777,22 𝑧˃′ 10,481 8,38 7,56 4,20 3,74 3,35 𝑧˃ 10 8 8 4 3 3 𝑁˃, ˍʑ˕ 64000,00 80000,00 80000,00 160000,00 213333,33 213333,33 ∆ 1,042 1,043 1,043 1,046 1,046 1,047 ݊′˔, ˑ˄/ˏˋː 144,64 129,46 123,01 91,88 86,72 82,11 ݊˔, ˑ˄/ˏˋː 150 136,4 125 93,8 90,9 83,3 ݊ு௠𝑎௫ , ˑ˄/ˏˋː 88 90 87 87 89 86 ݊ு˓, ˑ˄/ˏˋː 86 87 84 85 87 84 ݊ு௠𝑖௡, ˑ˄/ˏˋː 77 78 75 75 78 75 ܳூ′ ∙  ሻ˚˔˃˓ܪʡ ሺߟ

 1,00 1,01 0,91 1,01 0,90 0,81 ܳூ′ ∙  ௠𝑎௫ሻ 0,71 0,71 0,64 0,71 0,64 0,57ܪʡ ሺߟ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 
 
 
 

Ɋɢɫɭɧɨɤ Ȼ.1 - Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɊɈ75ɚ-ȼ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.3 - ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.3– ɪɚɫɱɟɬɵ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 

Ⱦɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 
φ ɚ ɪ R 

345 8,688 2,363 12,561 
330 8,568 2,294 12,332 
315 8,444 2,225 12,098 
300 8,317 2,154 11,860 
285 8,188 2,082 11,616 
270 8,054 2,009 11,367 
255 7,916 1,934 11,110 
240 7,773 1,857 10,847 
225 7,624 1,779 10,574 
210 7,468 1,698 10,292 
195 7,304 1,614 9,997 
180 7,129 1,528 9,688 
165 6,940 1,439 9,360 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.3. 

Ⱦɥɹ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ 
ϕ ɪ1 R ɪ2 

150 

1,7 

11,08 3,263 
135 10,70 3,035 
120 10,33 2,810 
105 9,95 2,573 
90 9,53 2,320 
75 7,20 0,897 
60 8,61 1,757 

 

 
Ɋɢɫɭɧɨɤ Ȼ.4 - ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɪɚɞɢɭɫɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ R = ʄ (φ˚) 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɋɢɫɭɧɨɤ Ȼ.5 - ɉɥɚɧ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 

Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,̝ܫ ˓.ʝ Ͳ,ͳͷ ∙  ʜ 0,71 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱ. 
ɬɨɪɦɨɠɟɧɢɹ, Iʜʡ 

Ͳ,ͷ ∙  ʜ 2,36 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 7,06 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଷ U଴ୋ - 15 ȼ ܷ଴ଷݐ ଶ U଴ଶୋ - 10 ȼݐ ଵ U଴ଵୋ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,Kʡ 
1,2 - 

Ɂɉɇ ܷ > 
2ɫɬɭɩɟɧɶ  Uେʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 
1 ɬɭɩɟɧɶ  Uେʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ Iଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,33 Ⱥܫ
ɉɈ Iଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,71 Ⱥܫ

ɈɌɋ I Iଶʠ.ʖ. Ͳ,ʹͺ ∙  ʜ 1,32 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ Iʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 5,04 Ⱥܫ
ɉɈ Iଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,18 Ⱥܫ

ɈɌɋ Iଵʝʡʠ ͳ,ͷ͵ͳ ∙  ʜ 7,21 Ⱥܫ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ Z୍ 0,095 0,11 Ɉɦ 

2 
ɫɬɭɩɟɧɶ Z୍୍ 0,35 0,45 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ IP ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 2,06 Ⱥܫ
ɉɈ IP ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 2,12 Ⱥܫ

Ɉɬɫɟɱɤɚ IP ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 4,21 Ⱥܫ
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ ȼ.2 - Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
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ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ I∆G + + + + 
 

   

ɁɁȽ 
U଴ 

tଵ        + tଶ       +  tଷ + + +      U଴ଷ + + +      

Ɂɉɇ U > 

1 
ɫɬɭɩɟɧɶ tଵ + +   

 
   

2 
ɫɬɭɩɟɧɶ tଶ + +   

 
   

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ        + 
ɂɈ + +       

ɈɌɋ I 
tଵ     + 

 
  tଶ      +   tଷ + +       

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ        + 
ɂɈ + +       

ɈɌɋ 
tଵ     + 

 
  tଶ      +   tଷ + +       

ȾɁ Z < 

1 
ɫɬɭɩɟɧɶ 

tଵ      +   tଶ + + +      

2 
ɫɬɭɩɟɧɶ 

tଵ     + 
 

  tଶ   
   +   tଷ + +       

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ        + 
ɂɈ + +       

Ɉɬɫɟɱɤɚ + +       
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ, ɜɵɛɨɪ ɬɢɩɚ ɢ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 

 
Ɋɢɫɭɧɨɤ Ƚ.1 – Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɪɟɤɢ ȼɢɥɸɣ 

 

 
Ɋɢɫɭɧɨɤ Ƚ.2 - Ɉɝɨɥɨɜɨɤ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ 

ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͹ ˏ.   
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 ɉɊɂɅɈɀȿɇɂȿ Ⱦ  
 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɥɹ ȽȺ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 

 
Ɋɢɫɭɧɨɤ Ⱦ.1 ─ ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɞɥɹ ȽȺ ȼɢɥɸɣɫɤɨɣ Ƚɗɋ 2 

 






