
 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ 
ɤɚɮɟɞɪɚ 

  
                                                  ɍɌȼȿɊɀȾȺɘ 

                Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
 
                                         ȿ.Ⱥ. Ȼɨɣɤɨ____                    
                              ɩɨɞɩɢɫɶ             ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

                « _____» ________ 20 ___ ɝ. 
 

 
ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

13.03.01 – Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ  

ɉɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3. ɑɚɫɬɶ 1. 
ɬɟɦɚ 
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Ɋɭɤɨɜɨɞɢɬɟɥɶ  Ⱦɨɰɟɧɬ, ɤ.ɬ.ɧ    ɋ.ȼ. ɉɚɱɤɨɜɫɤɢɣ 
  ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ  ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ      Ʉ.Ⱥ. ɉɢɤɫɚɣɤɢɧ 
    ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ɍɟɯ. ɤɨɧɬɪɨɥɶ      ɋ.Ⱥ. Ɇɢɯɚɣɥɟɧɤɨ 
    ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ      ɉ.ȼ. ɒɢɲɦɚɪɟɜ 
    ɩɨɞɩɢɫɶ, ɞɚɬɚ  ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 



 
 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɉɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ 
ɤɚɮɟɞɪɚ 

  
                                                  ɍɌȼȿɊɀȾȺɘ 

                Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
 
                                         ȿ.Ⱥ. Ȼɨɣɤɨ____                    
                              ɩɨɞɩɢɫɶ             ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

                « _____» ________ 20 ___ ɝ. 
 

 
 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 



 
 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ  ɋ.ȼ. ɉɚɱɤɨɜɫɤɢɣ 
  ɩɨɞɩɢɫɶ ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ 
ɢɫɩɨɥɧɟɧɢɸ 

 
Ʉ.Ⱥ. ɉɢɤɫɚɣɤɢɧ 

  ɩɨɞɩɢɫɶ  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

    

                                                                                            «  » ɢɸɧɹ 2019 ɝ. 

ɋɬɭɞɟɧɬɭ                     ɉɢɤɫɚɣɤɢɧɭ Ʉɨɧɫɬɚɧɬɢɧɭ Ⱥɥɟɤɫɚɧɞɪɨɜɢɱɭ 
 ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ 

Ƚɪɭɩɩɚ     Ɏɗ15‒01Ȼ ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 13.03.01 
 ɧɨɦɟɪ ɝɪɭɩɩɵ  ɤɨɞ 

Ɍɟɩɥɨɷɧɟɪɝɟɬɢɤɚ ɢ ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɉɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ Ʉɪɚɫɧɨɹɪɫ-  
ɤɨɣ Ɍɗɐ-3. ɑɚɫɬɶ 1. 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 5016/ɫ ɨɬ 16 ɚɩɪ. 2019 ɝ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ɋ.ȼ. ɉɚɱɤɨɜɫɤɢɣ, ɞɨɰɟɧɬ, ɤ.ɬ.ɧ, ɤɚɮɟɞɪɚ Ɍɗɋ 
 ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱёɧɚɹ ɫɬɟɩɟɧɶ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɝ. Ʉɪɚɫɧɨɹɪɫɤ Ɍɗɐ-3  ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ 
2200 Ɇȼɬ, ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ- 3620 Ƚɤɚɥ,  ɬɨɩɥɢɜɨ-ɛɭɪɵɣ ɭɝɨɥɶ  
 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ ȼɜɨɞɧɚɹ ɱɚɫɬɶ, ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ, ɪɚɫɱɟɬɧɚɹ  
ɱɚɫɬɶ. 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɦɚɬɟɪɢɚɥɚ: 

 

Ʌɢɫɬ 1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɬɭɪɛɢɧɵ Ɍ-250/305-240-Ⱦ 
Ʌɢɫɬ 2. Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 
Ʌɢɫɬ 3. Ɋɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ 
Ʌɢɫɬ 4. Ɋɚɡɪɟɡ ɬɭɪɛɢɧɵ Ɍ-250/305-240-Ⱦ 
Ʌɢɫɬ 5. Ɉɛɜɹɡɤɚ ɩɨ ɫɟɬɟɜɨɣ ɜɨɞɟ Ɍɗɐ-3 



 
 

ɊȿɎȿɊȺɌ 
 

ȼɵɩ ؚɭɫɤɧɚɹ ɤɜɚɥɢ ؚɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉؚɪɨɟɤɬ ɪɚɫɲɢɪɟɧɢɹ 
Ʉؚɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3» ɫɨɞɟ ؚɪɠɢɬ 60 ɫɬ ؚɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 13 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 ɥɢɫɬɨɜ ɝ ؚɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɌɍɊȻɈȺȽɊȿȽȺɌ, ɌȿɉɅɈȼȺə ɋɏȿɆȺ, ɍɏɈȾəɓɂȿ 
ȾɕɆɈȼɕȿ ȽȺɁɕ, ɗɄɈɇɈɆɂɑȿɋɄɂȿ ɉɈɄȺɁȺɌȿɅɂ, ɉɊɈɐȿɋɋ 
ɊȺɋɒɂɊȿɇɂə, ȼɋɉɈɆɈȽȺɌȿɅɖɇɈȿ ɈȻɈɊɍȾɈȼȺɇɂȿ. 

Ɉɛɴɟɤɬ ɜɵɩ ؚɭɫɤɧɨɣ ɤɜɚɥɢ ؚɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɜɨɫɟɦɶ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ Ɍ-
250/305-240-Ⱦ ɢ ɜɨɫɟɦɶ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ ɉɩ-1000-25-545/542-ȻɌ. 

ɐɟɥɶ ɪɚɛɨɬɵ:  
 ɫɧɢɠɟɧɢɟ ɜɵɛ ؚɪɨɫɨɜ ɜ ؚɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤ;  
 ɡɚɦɟɳɟɧɢɟ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬ ؚɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶ ɨɬ Ɍɗɐ-1 ɢ Ɍɗɐ-2. 

ȼ ɩ ؚɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɛɵɥɨ ɩ ؚɪɢɜɟɞɟɧɨ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
ɫɬ ؚɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ; ɩ ؚɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɬɟɯɧɢɤɨ- 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɚɧɰɢɢ; ɜɵɛ ؚɪɚɧɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨ ؚɪɭɞɨɜɚɧɢɟ; 
ɪɚɫɫɱɢɬɚɧɵ ɜɵɛ ؚɪɨɫɵ ɜ ؚɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɨɤ ؚɪɭɠɚɸɳɭɸ ɫ ؚɪɟɞɭ; ɪɚɡɪɚɛɨɬɚɧɵ 
ɝɟɧɟ ؚɪɚɥɶɧɵɣ ɩɥɚɧ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɩ ؚɪɟɞɫɬɚɜɥɟɧɵ ɜɵɜɨɞɵ ɨ ɩ ؚɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ. 
Ɍɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɩ ؚɪɟɞɫɬɚɜɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɨɹɫɧɢɬɟɥɶɧɨɝɨ ɬɟɤɫɬɚ, 

ɪɢɫɭɧɤɨɜ, ɬɚɛɥɢɰ ɢ ɱɟ ؚɪɬɟɠɟɣ.  
 



2 
 

ɋɈȾȿɊɀȺɇɂȿ 

ȼȼȿȾȿɇɂȿ ...................................................... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
1 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ................................... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
1.2 Ɋɚɫɱёɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ .......... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɟɠɟɝɨɞɧɵɯ ɢɡɞɟɪɠɟɤ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.

1.3.1 Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ .......... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
1.3.2 Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ........... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
1.3.3 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ . Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
1.3.4 Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
1.3.5 ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ ......................... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

1.4 Ɋɚɫɱёɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
1.5 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.

2 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ ............................................. Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.1 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ....................... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 

2.1.1 Ɉɩɢɫɚɧɢɟ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɩɨɞɝɨɬɨɜɤɚ ɞɚɧɧɵɯ ɤ ɪɚɫɱёɬɭɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
2.1.2 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
2.1.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɧɚ i-s ɞɢɚɝɪɚɦɦɟɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
2.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
2.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
2.1.6 Ȼɚɥɚɧɫ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ .......... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.1.7 Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉȼȾ)Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
2.1.8 Ɋɚɫɱёɬ ɞɟɚɷɪɚɬɨɪɚ ...................... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.1.9 Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉɇȾ)Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.

2.2 Ɋɚɫɱёɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.
2.3 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.4 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ........ Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɰɟɯɚ ɬɨɩɥɢɜɨɩɨɞɚɱɢɈɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ.

3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ........................ Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
3.1 Ɂɨɥɨɭɥɚɜɥɢɜɚɧɢɟ ................................. Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
3.2 Ɂɨɥɨɭɞɚɥɟɧɢɟ ....................................... Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
3.3 Ɋɚɫɱɟɬ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ .................. Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
3.4 Ɋɚɫɱɟɬ ɞɵɦɨɜɨɣ ɬɪɭɛɵ ........................ Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
3.5 ȼɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɫɬɚɧɰɢɢ ................. Ɉɲɢɛɤɚ! Ɂɚɤɥɚɞɤɚ ɧɟ ɨɩɪɟɞɟɥɟɧɚ. 
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ȼȼȿȾȿɇɂȿ 

ɉɨɫɥɟɞɧɢɟ ɝɨɞɵ ɯɚؚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɭɠɟɫɬɨɱɟɧɢɟɦ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼɵɛ ؚɪɨɫɵ ɜ ؚɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɫ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬ ؚɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ 
ɜɧɨɫɹɬ ɫɜɨɣ ɜɤɥɚɞ ɜ ɷɤɨɥɨɝɢɱɟɫɤ ؚɭɸ ɨɛɫɬɚɧɨɜɤ ؚɭ ɜ ɝ. Ʉ ؚɪɚɫɧɨɹɪɫɤɟ. Ɍɗɐ-1 ɢ Ɍɗɐ-
2 ɬɟؚɪɪɢɬɨɪɢɚɥɶɧɨ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜɧɭɬɪɢ ɝɨ ؚɪɨɞɚ, ɱɬɨ ɩ ؚɪɢɜɨɞɢɬ ɤ ɜɵɛ ؚɪɨɫɚɦ 
ɬɜёؚɪɞɵɯ ɱɚɫɬɢɰ ɡɨɥɵ, ɨɤɫɢɞɨɜ ɫɟ ؚɪɵ, ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɧɚ 
ɠɢɥɵɟ ɪɚɣɨɧɵ ɝɨɪɨɞɚ. 

Ɂɧɚɱɢɬɟɥɶɧɵɣ ɜɨɡ ؚɪɚɫɬ Ɍɗɐ-1 (ɝɨɞ ɜɜɨɞɚ ɜ ɷɤɫɩɥ ؚɭɚɬɚɰɢɸ – 1943 ɝ.), 
ɜɵɫɨɤɢɣ ɮɢɡɢɱɟɫɤɢɣ ɢ ɦɨ ؚɪɚɥɶɧɵɣ ɢɡɧɨɫ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨؚɪɭɞɨɜɚɧɢɹ, ɧɟɩ ؚɪɢɜɥɟɤɚɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ ɷɥɟɤɬ ؚɪɨɫɬɚɧɰɢɢ ɩ ؚɪɟɞɨɩɪɟɞɟɥɢɥɢ ɩɨɜɵɲɟɧɧɨɟ ɜɧɢɦɚɧɢɟ ɫɨ 
ɫɬɨ ؚɪɨɧɵ ɫɨɛɫɬɜɟɧɧɢɤɚ ɚɤɬɢɜɚ ɢ ɨ ؚɪɝɚɧɨɜ ɝɨɫɭɞɚ ؚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ. 

ɉɪɢ ɜɧɟɨɱɟؚɪɟɞɧɵɯ ɩɪɨɜɟɪɤɚɯ ɫɨɛɥɸɞɟɧɢɹ ɬ ؚɪɟɛɨɜɚɧɢɣ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ʉ ؚɪɚɫɧɨɹɪɫɤɭɸ Ɍɗɐ-1 ɢ Ɍɗɐ-2 ɧɟ ɨɞɧɨɤ ؚɪɚɬɧɨ 
ɨɲɬ ؚɪɚɮɨɜɵɜɚɥɢ ɡɚ ɩ ؚɪɟɜɵɲɟɧɢɟ ɩ ؚɪɟɞɟɥɶɧɨ ɞɨɩ ؚɭɫɬɢɦɵɯ ɧɨ ؚɪɦ ɧɚ ɜɵɛ ؚɪɨɫ 
ɡɚɝؚɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-3 - ɫɚɦɚɹ ɫɨɜɪɟɦɟɧɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɝɨɪɨɞɚ 
Ʉɪɚɫɧɨɹɪɫɤɚ ɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɛɚɡɨɜɵɯ ɢɫɬɨɱɧɢɤɨɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 
ɜɵɪɚɛɨɬɤɢ ɬɟɩɥɨɬɵ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɋɨɝɥɚɫɧɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɯɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɩ ؚɪɟɞɥɚɝɚɟɬɫɹ ɜɵɜɟɫɬɢ 
ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɗɐ-1 ɢ Ɍɗɐ-2, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟ ؚɪɟɞɶ ɨɛ ؚɭɫɥɚɜɥɢɜɚɟɬ ɩɟ ؚɪɟɜɨɞ 
ɜɵ ؚɪɚɛɚɬɵɜɚɟɦɨɣ ɢɦɢ ɬɟɩɥɨɜɨɣ ɷɧɟ ؚɪɝɢɢ ɧɚ Ɍɗɐ-3.  

 Ɇɨɧɬɢɪɨɜɚɧɢɟ ɧɚ ɫɬɚɧɰɢɢ ɜɨɫɶɦɢ ɷɧɟɪɝɨɛɥɨɤɨɜ ɫ ɬɭɪɛɢɧɚɦɢ Ɍ-250/305-
240-Ⱦ ɫɨ ɫɜɟ ؚɪɯɤɪɢɬɢɱɟɫɤɢɦɢ ɩɚ ؚɪɚɦɟɬɪɚɦɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɢ ɩ ؚɪɨɦɟɠɭɬɨɱɧɵɦ 
ɩɟؚɪɟɝɪɟɜɨɦ ɩɚ ؚɪɚ ɢ ɤɨɬɥɨɜ ɉɩ-1000-25-545/542-ȻɌ (ɉ-64-3) ɩɨɡɜɨɥɢɬ ɩɨɤɪɵɬɶ 
ɬɟɩɥɨɜ ؚɭɸ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɣ Ɍɗɐ-1 ɢ Ɍɗɐ-2 ɜ ɝɨ ؚɪɹɱɟɣ ɜɨɞɟ ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ 
ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨ ؚɪɨɜ ɬɭɪɛɢɧɵ. 
  



5 
 

 
1 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ  

1.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɉɨɞɧɹɬɢɟ ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɬɟɥɚ - ɨɞɢɧ ɢɡ ɨɱɟɧɶ 

ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɭɜɟɥɢɱɟɧɢɹ ɷɤɨɧɨɦɢɱɧɨɣ ɪɚɛɨɬɵ Ɍɗɋ. ɉɪɢ ɷɬɨɦ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɸɬɫɹ ɭɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɬɟɩɥɨɬɵ, ɨɫɨɛɟɧɧɨ ɩɪɢ 
ɫɢɧɯɪɨɧɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɯɨɬɹ ɬɟɦɩɵ ɷɬɨɝɨ ɫɧɢɠɟɧɢɹ 
ɩɨ ɦɟɪɟ ɪɨɫɬɚ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɡɚɦɟɞɥɹɸɬɫɹ. 

ɉɪɢɬɨɦ ɩɨɞɧɹɬɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɜɨɞɢɬ ɤ ɨɫɥɨɠɧɟɧɢɸ ɷɥɟɦɟɧɬɨɜ 
ɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɜɟɥɢɱɟɧɢɸ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ, ɱɬɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɩɨɜɵɲɟɧɢɟ ɧɚɱɚɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ. 

ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɪɚɫɱɟɬɚɯ ɩɪɨɟɤɬɚ. ɑɟɦ ɜɵɲɟ ɫɬɨɢɦɨɫɬɶ ɭɝɥɹ ɢ ɜɵɲɟ ɱɢɫɥɨ ɱɚɫɨɜ ɩɪɢɦɟɧɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɬɟɦ ɷɤɨɧɨɦɢɱɟɫɤɢ ɪɚɡɭɦɧɟɟ ɩɨɜɵɲɟɧɢɟ ɧɚɱɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɬɟɥɚ. 

ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɜɨɫɟɦɶ ɬɭɪɛɢɧ Ɍ-250/305-240-Ⱦ ɫɨ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɢ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɟɪɟɝɪɟɜɨɦ, ɢ ɜɨɫɟɦɶ 
ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ ɉɩ-1000-25-545/542-ȻɌ.  

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚɱɚɥɶɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɷɮɮɟɤɬɚ ɪɚɫɫɱɢɬɵɜɚɟɦɨɣ Ɍɗɐ. 

 
Ɍɚɛɥɢɰɚ 1 – ɇɚɱɚɥɶɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ɇɟɫɬɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ɍɗɐ ȼɨɫɬɨɱɧɚɹ ɋɢɛɢɪɶ 
ȼɢɞ ɬɨɩɥɢɜɚ Ȼɭɪɵɣ ɭɝɨɥɶ 
Ɍɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ ɩɨɬɪɟɛɢɬɟɥɟɣ, Ƚɤɚɥ/ɱɚɫ: 
ɚ) ɜ ɩɚɪɟ 
ɛ) ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ 
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3439 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɬɟɩɥɨɜɨɣ 
ɧɚɝɪɭɡɤɢ, ɱɚɫ/ɝɨɞ: 
ɚ) ɜ ɩɚɪɟ 
ɛ) ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ 

 
0 

5760 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, Ɇȼɬ 2000 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɧɚɝɪɭɡɤɢ, ɱɚɫ/ɝɨɞ 

7100 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɦɢɧɚɥɶɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ɍɗɐ, ɱɚɫ/ɝɨɞ 

7100 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɬɥɚ, ɬ/ɱɚɫ 1000 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɨɬɥɚ, % 91 
ɑɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɬɭɪɛɢɧ, ɱɚɫ/ɝɨɞ 7200 
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1.2 Ɋɚɫɱёɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɟ ɜ Ɍɗɋ, ɦɥɧ ɪɭɛ.: K = ሺK˕ + K˒ + K୒ሻ ∙ kk ∙ K˖ˇ (1) 

ɝɞɟ  K˕ - ɡɚɬɪɚɬɵ ɜ ɭɡɟɥ ɬɭɪɛɨɭɫɬɚɧɨɜɤɢ, (ɜɯɨɞɢɬ ɫɬɨɢɦɨɫɬɶ ɢɦɟɧɧɨ ɬɭɪɛɢɧɵ, 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɟɝɨ ɫ ɧɢɦɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɰɟɧɚ ɦɚɲɢɧɧɨɝɨ ɨɬɞɟɥɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 
ɯɢɦɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ); K˒  - ɡɚɬɪɚɬɵ ɜ ɭɡɟɥ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ (ɜɯɨɞɢɬ ɫɬɨɢɦɨɫɬɶ ɤɨɬɟɥɶɧɨɝɨ 
ɚɝɪɟɝɚɬɚ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɹɝɨɞɭɬɶɟɜɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɡɨɥɨɭɞɚɥɟɧɢɹ ɢ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ, ɰɟɧɚ ɫɨɨɪɭɠɟɧɢɹ 
ɤɨɬɟɥɶɧɨɣ, ɞɟɚɷɪɚɬɨɪɧɨɣ, ɛɭɧɤɟɪɧɨɣ, ɞɵɦɨɜɵɯ ɬɪɭɛ, ɬɨɩɥɢɜɧɨɝɨ ɫɤɥɚɞɚ, 
ɜɧɟɲɧɟɝɨ ɝɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɹ); 
 K୒  – ɫɨɜɨɤɭɩɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɦɨɳɧɨɫɬɶɸ 
ɫɬɚɧɰɢɢ (ɜɯɨɞɢɬ ɤɨɦɦɭɧɢɤɚɰɢɢ, ɩɨɞɫɨɛɧɵɯ ɢ ɨɛɫɭɠɢɜɚɟɦɵɯ ɨɛɴɟɤɬɨɜ, 
ɩɪɨɟɤɬɧɨ-ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ ɞɪ.); 
 kk – ɢɧɞɟɤɫ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɪɚɡɦɟɳɟɧɢɹ ɫɬɚɧɰɢɢ;  
 K˖ˇ – ɢɧɞɟɤɫ ɭɞɨɪɨɠɚɧɢɹ, ɩɪɢɧɢɦɚɟɦ 118. K = ሺʹʹͻ,ͶͶ + ͳ͸ͺ + ʹʹͶሻ ∙ ͳ,ʹ ∙ ͳͳͺ = ͺ͹ͻͻͷ,ͻͲͶ 

 
1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɟɠɟɝɨɞɧɵɯ ɢɡɞɟɪɠɟɤ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɜ ɩɪɨɟɤɬɢɪɨɜɨɱɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɪɚɫɱёɬɚɯ, ɨɛɴɟɞɢɧɹɸɬɫɹ ɜ ɭɤɪɭɩɧёɧɧɵɟ ɫɬɚɬɶɢ ɤɚɥɶɤɭɥɹɰɢɢ, ɦɥɧ ɪɭɛ./ɝɨɞ: 

Uˠ ʖ˕ˑ˒ Uˊ˒ U˃ U˕˓ U˒˓,  (2) 

ɝɞɟ ʖ˕ˑ˒ – ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ; 
 Uˊ˒ – ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɫɨɬɪɭɞɧɢɤɚɦ; 
 U˃ – ɚɦɨɪɬɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ; 
 U˕˓ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɛɚɡɨɜɵɯ ɫɪɟɞɫɬɜ; 
 U˒˓ – ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ. 

1.3.1 Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ 

ɍɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɫɨɫɬɚɜɥɹɟɬ: 0,223 ɤɝ/(ɤȼɬ∙ɱ), ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 38,239 ɤɝ/ȽȾɠ. 

 
ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ɍɗɐ, ɬɵɫ. Ɇȼɬ·ɱ: W N˖˔˕ T̟ ˔˕ (3) 
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ɝɞɟ  N˖˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɬɟɩɥɨɜɨɣ ɫɬɚɧɰɢɢ, Ɇȼɬ; 
 T̟ ˔˕  – ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɱ. W ʹͲͲͲ ∙ ͺ͹͸Ͳ ∙ ͳͲ−ଷ  14200 

 
Ƚɨɞɨɜɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɩɨ ɝɨɪɹɱɟɣ ɜɨɞɟ, ɬɵɫ. Ƚɤɚɥ: Qˆ˅ Nˆ˅ T ͳͲ−ଷ (4) 

ɝɞɟ  Nˆ˅ – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, Ƚɤɚɥ/ɱɚɫ; 
 T̂ ˅  – ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ, 
ɱɚɫ/ɝɨɞ. Qˆ˅ 3439 5760ͳͲ−ଷ19810. 

Ɍɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɡɚɬɪɚɬ: ʖ˕ˑ˒ ʑˆˑˇ ∙ 𝜍˕ˑ˒ (5) 

ɝɞɟ  ʑˆˑˇ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬɵɫ. ɬ ɭ.ɬ./ɝɨɞ; 
 𝜍˕ˑ˒ = 1,68 ɬɵɫ. ɪɭɛ./ɬ ɭ.ɬ. 

 
Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɫɬɚɧɰɢɢ ɫɭɦɦɢɪɭɟɬɫɹ ɢɡ ɟɝɨ ɪɚɫɯɨɞɚ ɧɚ ɜɵɪɚɛɨɬɤɭ 

ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ ɢ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ. ɬ ɭ.ɬ.:  BʡЭʥ = Bˆ˅ + Bˠˎ (6) 

ɝɞɟ Bˆ˅  – ɩɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɜ ɝɨɪɹɱɟɣ 
ɜɨɞɟ, ɬɵɫ. ɬ ɭ.ɬ.;  
 Bˠˎ – ɩɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɬɵɫ. ɬ 
ɭ.ɬ.;  
 

ɉɨɥɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ. ɬ 
ɭ.ɬ./ɝɨɞ:  Bˠˎ = bˠ ∙ W = Ͳ,ʹʹ͵ ∙ ͳͶʹͲͲ = ͵ͳ͸͹ (7) 

ɉɨɥɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɬɵɫ. ɬ 
ɭ.ɬ./ɝɨɞ, Bˆ˅ = b˕ ∙ Qˆ˅ = ʹͶ͵ ∙ ͳ͹ͳͻ,͹ͷ ∙ Ͷ,ͳͺ͹ ∙ ͳͲ−଺ = ͷͷͻͻ (8) 

ɇɚɯɨɞɢɦ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɬɵɫ. ɬ ɭ.ɬ.,  BʡЭʥ = ͵ͳ͸͹ + ͷͷͻͻ = ͺ͹͸͸  
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Ɍɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɡɚɬɪɚɬ, ɦɥɧ ɪɭɛ., ʖ˕ˑ˒ = ͺ͹͸͸ ∙ ͳ,͸ͺ = ͳͶ͹ʹ͸ 

1.3.2 Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

Ⱦɥɹ ɪɚɫɱёɬɨɜ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ ɩɨ ɫɬɚɧɰɢɢ ɢɫɩɨɥɶɡɭɸɬ 
ɞɚɧɧɭɸ ɮɨɪɦɭɥɭ, ɦɥɧ ɪɭɛ./ɝɨɞ: 

6
ɡɩɭɭɡɩ 10ɎnNU   (9) 

ɝɞɟ ɭn
 
– ɲɬɚɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɨ ɬɚɛɥɢɰɟ; 

 ɡɩɎ  – ɫɪɟɞɧɹɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɞɧɨɝɨ ɪɚɛɨɬɧɢɤɚ ɡɚ ɝɨɞ. 

6
ɡɩU 2000 1,2 525000 10 1260       

1.3.3 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

ɋɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ ɪɭɛ./ɝɨɞ: 

ɚɚ HKU   (10) 

ɝɞɟ ɇɚ – ɫɪɟɞɧɹɹ ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ ɫɬɚɧɰɢɢ; 

ɚ
5

U 87995 4400
100

    

1.3.4 Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 

Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɭ, ɦɥɧ ɪɭɛ./ɝɨɞ: 

ɬɪ ɚU U Hɬɪ   (11) 

ɝɞɟ  ɇɬɪ – ɧɨɪɦɚ ɭɞɟɪɠɚɧɢɣ ɧɚ ɪɟɦɨɧɬɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɬ ɤɚɩɢɬɚɥɶɧɵɯ 
ɜɥɨɠɟɧɢɣ ɜ Ɍɗɋ. 

ɬɪU 4400 0,25 1100    

1.3.5 ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 

Ʉ ɩɪɨɱɢɦ ɪɚɫɯɨɞɚɦ ɨɬɧɨɫɹɬɫɹ: 
– ɨɛɳɟɰɟɯɨɜɵɟ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ; 
– ɡɚɬɪɚɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɌȻ; 
– ɧɚɥɨɝɢ ɢ ɞɟɧɟɠɧɵɟ ɫɛɨɪɵ; 
– ɢ ɞɪ. 
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ɗɬɚ ɜɟɥɢɱɢɧɚ ɪɚɜɧɹɟɬɫɹ 30 % ɨɬ ɨɛɳɢɯ ɡɚɬɪɚɬ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, ɪɟɦɨɧɬ ɢ 
ɡɚɪɩɥɚɬɭ, ɫ ɭɱёɬɨɦ ɫɬɪɚɯɨɜɵɯ ɜɤɥɚɞɨɜ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, ɦɥɧ ɪɭɛ./ɝɨɞ: 

ɩɪ ɚ ɬɪ ɡɩU 0,3 (U U U )     (12) 

ɩɪU 0,3 (4400 1100 1260) 2028      

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɪɚɜɧɹɸɬɫɹ, ɦɥɧ ɪɭɛ./ɝɨɞ: 

ɷU 14726 1260 4400 1100 2028 23514       

1.4 Ɋɚɫɱёɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 
 
Ƚɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɫ ɲɢɧ ɫɬɚɧɰɢɢ, ɬɵɫ. Ɇȼɬ ɱ: 

 ɨɬɩ ɫɧW W 1 a    (13) 

ɝɞɟ  W – ɜɵɪɚɛɨɬɚɧɧɚɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ɍɗɐ, ɬɵɫ. Ɇȼɬ ɱ; 
 ɫɧa  – ɢɧɞɟɤɫ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɥɢɱɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ. 

 ɨɬɩW 14200 1 0,05 13490     

Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɪɚɡɞɟɥɢɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɰɟɯɚɦ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 
ɫɬɚɧɰɢɢ ɢɡ ɪɚɫɱёɬɚ, ɱɬɨ: 

- ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɰɟɥɢɤɨɦ ɡɚɛɢɪɚɟɬ ɌɌɐ ɢ Ʉɐ; 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɡɞɟɥɹɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ: ɌɌɐ ɢ Ʉɐ – 

65%; Ɍɐ ɢ ɗɐ – 30%; ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ – 5%; 
- ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɫɨɬɪɭɞɧɢɤɚɦ ɞɟɥɹɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ: ɌɌɐ ɢ Ʉɐ 
- 40%; Ɍɐ ɢ ɗɐ – 30%; ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 30%; 
- ɪɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɧɵɦ ɪɚɛɨɬɚɦ ɞɟɥɹɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ: ɌɌɐ ɢ Ʉɐ – 

65%; Ɍɐ ɢ ɗɐ – 30%; ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 5%; 
- ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ ɰɟɥɢɤɨɦ ɜɯɨɞɹɬ ɜ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ 

ɪɚɫɯɨɞɵ. 
-ɡɚɬɪɚɬɵ ɩɨ ɤɚɠɞɨɣ ɮɚɡɟ ɞɟɥɹɬɫɹ ɧɚ ɞɜɚ ɜɢɞɚ ɷɧɟɪɝɢɢ ɩɨ ɮɢɡɢɱɟɫɤɨɦɭ 

ɦɟɬɨɞɭ, ɬ.ɟ. ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ, ɦɥɧ ɪɭɛ. 
 
Ɉɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɌɌɐ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷ/ɷ, ɦɥɧ ɪɭɛ.: ʖ˕˕˙ˠ/ˠ = ʖ˕˕˙଴ ʑˠሺʑˠ+ʑ˕ሻ (14) 

ʖ˕˕˙ˠ/ˠ = ͳͺͺͲͷ ∙ ͵ͳ͸͹͵ͳ͸͹ + ͷͷͻͻ = ͸͹ͻ͵,ͻ ʝ˒˓ˈˇˈˎˋˏ ˊ˃˕˓˃˕˞ ʡʡʥ ː˃ ˅˞˓˃˄ˑ˕ˍ˖ ˕/ˠ, ˏˎː ˓˖˄.: 
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ʖ˕˕˙˕/ˠ = ʖ˕˕˙଴ − ʖ˕˕˙ˠ/ˠ
 (15) ʖ˕˕˙˕/ˠ = ͳͺͺͲͷ − ͸͹ͻ͵,ͻ = ͳʹͲͳͳ,ͳ 

- Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɞɜɚ ɜɢɞɚ ɷɧɟɪɝɢɢ ɞɟɥɹɬɫɹ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɡɚɬɪɚɬɚɦ ɩɨ ɞɜɭɦ ɩɪɟɞɵɞɭɳɢɦ ɫɬɚɞɢɹɦ, ɦɥɧ ɪɭɛ. 

 
Ɉɩɪɟɞɟɥɢɦ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷ/ɷ, ɦɥɧ ɪɭɛ.: ʖˑ˄˜ˠ/ˠ = ʖˑ˄˜଴ ʖ˕˕˙ˠ/ˠ +ʖ˕˙ˠ/ˠʖ˕˕˙బ +ʖ˕˙బ  (16) 

ʖˑ˄˜ˠ/ˠ = ʹ͸ͺͳ ∙ ͸͹ͻ͵,ͻ + ʹͲ͵͹ͳͺͺͲͷ + ʹͲ͵͹ = ͳͳ͵ͷ,ͻ 

Ɉɩɪɟɞɟɥɢɦ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬ/ɷ, ɦɥɧ ɪɭɛ.: ʖˑ˄˜˕/ˠ = ʖˑ˄˜଴ − ʖˑ˄˜ˠ/ˠ
 (17) ʖˑ˄˜˕/ˠ = ʹ͸ͺͳ − ͳͳ͵ͷ,ͻ = ͳͷͶͷ,ͳ 

Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɪɭɛ/ɤȼɬ∙ɱ: Sˠ = ʖˑ˄˜ˠ/ˠWˑ˕˒ (18) 

Sˠ = ͻͻ͸͸,ͺͳ͵ͶͻͲ = Ͳ,͹͵ͺ 

Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɪɭɛ/Ƚɤɚɥ S˕ = ʖˑ˄˜˕/ˠ୕ˆ˅.ˆˑˇ (19) 

S˕ = ͳ͵ͷͷ͸,ʹʹʹͷͺͲ = ͸ͲͲ 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2. 
 

Ɍɚɛɥɢɰɚ 2 – Ʉɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 

ɋɬɚɞɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɗɥɟɦɟɧɬɵ ɡɚɬɪɚɬ, ɦɥɧ ɪɭɛ. ȼɫɟɝɨ 
ɡɚɬɪɚɬ, 

ɦɥɧ 
ɪɭɛ. 

ȼ ɬɨɦ ɱɢɫɥɟ, 
ɦɥɧ ɪɭɛ. 

Uɬ Uɚɦ Uɡɩ Uɬɪ Uɩɪ ɷ/ɷ ɬ/ɷ 

ɌɌɐ ɢ Ʉɐ 14726 2860 504 715  18805 6793,9 12011,1 
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Ɇɚɲɢɧɧɵɣ ɡɚɥ, 
ɗɐ 

 1320 378 330  2037 2037  

Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ 
ɪɚɫɯɨɞɵ 

 220 378 55 2028 2681 1135,9 1545,1 

ȼɫɟɝɨ ɩɨ Ɍɗɐ 14726 4400 1260 1100 2028 23514 9966,8 13556,2 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɪɭɛ./ɤȼɬ∙ɱ 
0,738 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ 

600 

 
1.5 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
 
ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɫɨɛɵɬɢɣ ɩɨ ɜɨɡɜɟɞɟɧɢɸ Ɍɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɫɱёɬ 

ɤɨɦɦɟɪɱɟɫɤɨɣ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, ɧɚɩɪɚɜɥɹɟɦɵɯ ɧɚ ɞɚɧɧɵɟ ɡɚɞɚɱɢ. 
 
Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚ ɧɚɱɚɥɨ ɩɟɪɜɨɝɨ ɝɨɞɚ, ɦɥɧ ɪɭɛ./ɝɨɞ: ʓː.ˆ. = −K (20) 

ɝɞɟ K – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ Ɍɗɋ, ɦɥɧ ɪɭɛ./ɝɨɞ. ʓː.ˆ. = −ͺ͹ͻͻͷ,ͻͲͶ 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɬ Ɍɗɋ 
ɫɨɫɬɚɜɢɬ, ɦɥɧ. ɪɭɛ.: ʑʟʞ = ʡˠ ∙ Wˑ˕˒ + ʡ˕ ∙ Qˑ˕˒ (21) 

ɝɞɟ ʡˠ – ɬɚɪɢɮ ɧɚ ɷ/ɷ, ɪɭɛ./ ɤȼɬ∙ɱ; ʡ˕– ɬɚɪɢɮ ɧɚ ɬ/ɷ, ɪɭɛ./ Ƚɤɚɥ; ʑʟʞ = ʹ,ͷ ∙ ͳ͵ͶͻͲ + ͳͷͻͻ ∙ ʹʹͷͺͲ = ͵͸ͳ͵ͻͳͶͷ 

ɉɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɨɬɩɭɫɤɚ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɫ Ɍɗɐ, ɦɥɧ. ɪɭɛ.: ʠ˒ˑˎː = Uˑ˕˒ˠˠ ∙ Wˑ˕˒ + Uˑ˕˒˕ˠ ∙ Qˑ˕˒ (22) ʠ˒ˑˎː = Ͳ,͹͵ͺ ∙ ͳ͵ͶͻͲ + ͸ͲͲ ∙ ʹʹͷͺͲ = ͳ͵ͷͷ͹ͻͷͷ 

Ⱦɨɯɨɞ ɨɬ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɚɜɟɧ, ɦɥɧ. ɪɭɛ.: ʓˑ˔ː = ʑʟʞ − ʠ˒ˑˎː (23) ʓˑ˔ː = ͵͸ͳ͵ͻͳͶͷ − ͳ͵ͷͷ͹ͻͷͷ = ʹʹͷͺͳͳͻͲ 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɪɚɜɟɧ, ɦɥɧ ɪɭɛ./ɝɨɞ: 
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ʜ˒˓ = ʹͲ% ∙ ʓˑ˔ː (24) ʜ˒˓ = Ͳ,ʹ ∙ ʹʹͷͺͳͳͻͲ = Ͷͷͳ͸ʹ͵ͺ 

ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ ɪɚɜɧɚ, ɦɥɧ ɪɭɛ./ɝɨɞ: ʦʞሺ𝑡ሻ = ʓˑ˔ːሺ𝑡ሻ − ʜ˒˓ሺ𝑡ሻ. (25) 

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɛɭɞɟɬ ɪɚɜɟɧ, ɦɥɧ ɪɭɛ./ɝɨɞ: ʦʓʞሺ𝑡ሻ = ʦʞሺ𝑡ሻ + ˃ܷ (26) 

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ ɪɚɜɟɧ, ɦɥɧ ɪɭɛ./ɝɨɞ: ʦʓʞʜʗሺ𝑡ሻ = ʦʓʞʜʗሺ𝑡−ଵሻ + ʦʓʞሺ𝑡ሻ, (27) 

ȼ ɧɭɥɟɜɨɣ ɝɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɤɚɩɢɬɚɥɶɧɵɦ 
ɡɚɬɪɚɬɚɦ. 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɪɚɜɟɧ, ɦɥɧ ɪɭɛ./ɝɨɞ: ʓʓʞሺ𝑡ሻ = ʦʓʞሺ𝑡ሻሺଵ+𝑟ሻ𝑡, (28) 

ɝɞɟ ݎ – ɧɨɪɦɚ ɞɢɫɤɨɧɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 14%. 
 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɦɥɧ ɪɭɛ./ɝɨɞ: ʓʓʞʜʗሺ𝑡ሻ = ʓʓʞʜʗሺ𝑡−ଵሻ + ʓʓʞሺ𝑡ሻ. (29) 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɩɪɨɟɤɬ 
Ɍɗɐ 2000 Ɇȼɬ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3. 

 
Ɍɚɛɥɢɰɚ 3 – Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ, ɥɟɬ 

0 1 2 3 4 5 6 7 8 9 10 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɨɬ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, 𝐾 

-ͺ͹ͻͻͷ
ͻͲͶ 

          

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ, ȼɊɉ  ͵͸ͳ͵ͻͳ
Ͷͷ 

͵͸ͳ͵ͻͳ
Ͷͷ 

͵͸ͳ͵ͻͳ
Ͷͷ 

͵͸ͳ͵ͻͳ
Ͷͷ 

͵͸ͳ͵ͻͳ
Ͷͷ 

͵͸ͳ͵ͻͳ
Ͷͷ 

͵͸ͳ͵ͻͳ
Ͷͷ 

͵͸ͳ͵ͻͳ
Ͷͷ 

͵͸ͳ͵ͻͳ
Ͷͷ 

͵͸ͳ͵ͻͳ
Ͷͷ 

ɉɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ , ɋɩɨɥ  ͳ͵ͷͷ͹ͻ
ͷͷ 

ͳ͵ͷͷ͹ͻ
ͷͷ 

ͳ͵ͷͷ͹ͻ
ͷͷ 

ͳ͵ͷͷ͹ͻ
ͷͷ 

ͳ͵ͷͷ͹ͻ
ͷͷ 

ͳ͵ͷͷ͹ͻ
ͷͷ 

ͳ͵ͷͷ͹ͻ
ͷͷ 

ͳ͵ͷͷ͹ͻ
ͷͷ 

ͳ͵ͷͷ͹ͻ
ͷͷ 

ͳ͵ͷͷ͹ͻ
ͷͷ 
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Ⱦɨɯɨɞ ɨɬ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, Дɨɫɧ.  ʹʹͷͺͳͳ
ͻͲ 

ʹʹͷͺͳͳ
ͻͲ3 

ʹʹͷͺͳͳ
ͻͲ 

ʹʹͷͺͳͳ
ͻͲ 

ʹʹͷͺͳͳ
ͻͲ 

ʹʹͷͺͳͳ
ͻͲ 

ʹʹͷͺͳͳ
ͻͲ 

ʹʹͷͺͳͳ
ͻͲ 

ʹʹͷͺͳͳ
ͻͲ 

ʹʹͷͺͳͳ
ͻͲ 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɚܷɦ  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɇ˒˓  Ͷͷͳ͸ʹ͵
ͺ 

Ͷͷͳ͸ʹ͵
ͺ 

Ͷͷͳ͸ʹ͵
ͺ 

Ͷͷͳ͸ʹ͵
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Ͷͷͳ͸ʹ͵
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Ͷͷͳ͸ʹ͵
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Ͷͷͳ͸ʹ͵
ͺ 

Ͷͷͳ͸ʹ͵
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Ͷͷͳ͸ʹ͵
ͺ 

Ⱦɨɯɨɞ ɨɬ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, Д  
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ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɑȾɉ  
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ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɑȾɉɇɂ 
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Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, 
ȾȾɉ 
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Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ȾȾɉɇɂ 

-ͺ͹ͻͻͷ
ͻͲͶ 
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39

 

13
81

82
9 

29
93

60
85

9 

 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ɍɗɐ ɦɨɳɧɨɫɬɶɸ 2000 Ɇȼɬ, ɫ ɨɫɧɨɜɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, 

ɜ ɤɨɬɨɪɨɟ ɜɯɨɞɢɬ ɬɭɪɛɢɧɵ Ɍ-250/305-240-Ⱦ ɢ ɤɨɬɥɵ ɉɩ-1000-25-545/542-ȻɌ, 
ɨɤɭɩɢɬɫɹ ɧɚ ɞɟɜɹɬɵɣ ɝɨɞ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ. ɑȾȾ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɧɚ ɞɟɫɹɬɵɣ ɝɨɞ ɪɚɛɨɬɵ ɫɨɫɬɚɜɢɬ 229 ɦɥɧ ɪɭɛ. 
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2 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

2.1 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 

2.1.1 Ɉɩɢɫɚɧɢɟ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɩɨɞɝɨɬɨɜɤɚ ɞɚɧɧɵɯ ɤ ɪɚɫɱёɬɭ 

Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɫ ɬɟɩɥɨɜɨɣ ɬɭ ؚɪɛɢɧɨɣ Ɍ-250/305-240-Ⱦ 
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. ɉɨ ɬɟɩɥɨɜɨɣ ɫɯɟɦɟ ɜɢɞɧɨ, ɱɬɨ ɨɬɩ ؚɭɫɤ ɬɟɩɥɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɬ ؚɪёɯ ɬɟɩɥɨ ؚɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨ ؚɪɨɜ, ɞɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɩɚ ؚɪɚ 
ɩɟؚɪɜɨɝɨ ɬɟɩɥɨ ؚɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨ ؚɪɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ؚɪɟɝɭɥɢɪɭɸɳɢɦ ɤɥɚɩɚɧɨɦ, ɚ 
ɜɬɨ ؚɪɨɝɨ ɢ ɬ ؚɪɟɬɶɟɝɨ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɞɢɚɮ ؚɪɚɝɦɚɦɢ ɡɚɤɪɟɩɥёɧɧɵɦɢ ɜ ɤɚɠɞɨɦ 
ɩɨɬɨɤɟ ɐɇȾ. ɉɚɪ ɫ ɬɟɩɥɨ ؚɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨ ؚɪɨɜ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɬɪɢ ɫɟɬɟɜɵɟ 
ɩɨɞɨɝؚɪɟɜɚɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɫɨɟɞɢɧёɧɧɵɟ ɞ ؚɪɭɝ ɡɚ ɞɪɭɝɨɦ.  

ȼ ɭɫɬɪɨɣɫɬɜɨ ؚɪɟɝɟɧɟɪɚɰɢɢ ɜɯɨɞɹɬ ɱɟɬɵɪɟ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɞɟɚɷ ؚɪɚɬɨɪɚ ɢ ɬɪɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ⱦɪɟɧɚɠ 
ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉȼȾ) – ɤɚɫɤɚɞɧɵɣ ɜ 
ɞɟɚɷؚɪɚɬɨɪ. Ⱦɪɟɧɚɠ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉɇȾ) – ɜ 
ɥɢɧɢɸ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ. ȼ ɫɯɟɦɟ ɬɚɤ ɠɟ ɢɦɟɟɬɫɹ ɩ ؚɪɹɦɨɬɨɱɧɵɣ ɤɨɬɟɥ. ɉɚɪ 
ɢɡ ɭɩɥɨɬɧɟɧɢɣ ɜɯɨɞɢɬ ɜ ɫɚɥɶɧɢɤɨɜɵɣ ɨɯɥɚɞɢɬɟɥɶ (Ɉɍ), ɚ ɢɡ ɨɫɧɨɜɧɵɯ 
ɷɠɟɤɬɨ ؚɪɨɜ ɤɨɧɞɟɧɫɚɬɨ ؚɪɚ – ɜ ɨɯɥɚɞɢɬɟɥɶ ɷɠɟɤɬɨ ؚɪɧɨɝɨ ɩɚؚɪɚ (Ɉɗ), ɷɬɨ ɩɨɡɜɨɥɹɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɛɨɝ ؚɪɟɜɚɬɶ ɨɫɧɨɜɧɨɣ ɤɨɧɞɟɧɫɚɬɚ ɢ ɭɦɟɧɶɲɚɟɬ ɩɨɬɟɪɢ. 

ɉɨɤɪɵɬɢɟ ɩɨɬɟ ؚɪɶ ɤɨɧɞɟɧɫɚɬɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɨɣ ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪɟ. 

 
ɉɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ ɞɥɹ ɬɭ ؚɪɛɢɧɵ Ɍ-250/305-240-Ⱦ:  
  
ɗɥɟɤɬ ؚɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ     Wɷ = 255 Ɇȼɬ; 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ  500ɦɚx

ɨɬQ   Ɇȼɬ; 
Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ 500ɬɭɪɛ

ɨɬQ   Ɇȼɬ; 
 
ɇɚɱɚɥɶɧɵɟ ɩɚ ؚɪɚɦɟɬɪɵ ɩɚ ؚɪɚ:  
Ⱦɚɜɥɟɧɢɟ        P0 = 23,54 Ɇɉɚ; 
Ɍɟɦɩɟؚɪɚɬɭɪɚ       t0 = 540 ɋ; 
 
Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨ ؚɪɟ ɬɭ ؚɪɛɢɧɵ    Pɤ = 0,0049 Ɇɉɚ; 
 
ɑɢɫɥɨ ɨɬɛɨ ؚɪɨɜ ɩɚɪɚ – 9; 
 
Ⱦɚɜɥɟɧɢɟ ɜ ɨɬɛɨɪɚɯ: 
Pɨɬ1 = 5,76 Ɇɉɚ;  
Pɨɬ2 = 4,07 Ɇɉɚ;  
Pɨɬ3 = 2,48 Ɇɉɚ;  
Pɨɬ4 = 1,69 Ɇɉɚ;  
Pɨɬ5 = 1,00 Ɇɉɚ;  
Pɨɬ6 = 0,28 Ɇɉɚ; 
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Pɨɬ9 = 0,0196 Ɇɉɚ; 
 
Ⱦɚɜɥɟɧɢɹ 7 ɢ 8 ɨɬɛɨɪɨɜ – ɪɟɝɭɥɢɪɭɟɦɵɟ, ɢɯ ɜɟɥɢɱɢɧɭ ɜɵɹɫɧɢɦ ɜ ɪɚɫɱɟɬɟ 

ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝ ؚɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ. 
 

 
 

Ɋɢɫؚɭɧɨɤ 1 – ɉؚɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ  
ɛɥɨɤɚ Ɍ-250/305-240-Ⱦ 

 
Ɂɚɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ ɜɧɭɬ ؚɪɟɧɧɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɄɉȾ ɩɨ ɨɬɫɟɤɚɦ: 

 ɐȼȾ
oiη 85,5% ; ɐCȾ

oiη 83% ; ɐɇȾ
oiη 84,5% ; 

Ɂɚɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ ɄɉȾ ɞ ؚɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɨ ɨɬɫɟɤɚɦ: 
ɐȼȾ
ɞɪη 97% ; ɐCȾ

ɞɪη 95% ; ɐɇȾ
ɞɪη 96% ; 

ɗɥɟɤɬ ؚɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ ɷɦ = 0,98. 
ɉɨɬɪɟɛɥɟɧɢɟ ɩɚ ؚɪɚ ɧɚ ɬɭ ؚɪɛɨ ɩɪɢɜɨɞ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ: 
Dɬɩɧ=41,95 ɤɝ/ɫ; 
ɉɨɬɪɟɛɥɟɧɢɟ ɩɚ ؚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧ ؚɭɠɞɵ ɦɚɲɢɧɧɨɝɨ ɨɬɞɟɥɟɧɢɹ: 

%2,1αɦɡ
ɫɧ  ; 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚ ؚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧ ؚɭɠɞɵ ɤɨɬɟɥɶɧɨɝɨ ɰɟɯɚ: 
%2,1αɤɰ

ɫɧ  ; 
ȼɧɭɬ ؚɪɢɫɬɚɧɰɢɨɧɧɵɟ ɩɨɬɟ ؚɪɢ ɤɨɧɞɟɧɫɚɬɚ: 

ɭɬα 1,3% ; 
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Ɍɟɦɩɟؚɪɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ: 
tɯɨɜ = 30 ɋ; 
ɇɚɝؚɪɟɜ ɜɨɞɵ ɜ ɫɚɥɶɧɢɤɨɜɨɦ ɢ ɷɠɟɤɬɨɪɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ: 
tɷɠ + tɫɩ = 15 C; 
ɄɉȾ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟɣ ɩɨɜɟ ؚɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ: 

0,98ηɬɨ  . 
ɇɟɞɨɝ ؚɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟ ؚɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉȼȾ: 
пвɞ  = 2 ɋ. 

ɇɟɞɨɝ ؚɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟ ؚɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉɇȾ: 
пнɞ = 5 ɋ. 

ɇɟɞɨɝ ؚɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟ ؚɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ: 
ɫɩ = 5 ɋ. 

Ɍɟɦɩɟؚɪɚɬɭɪɧɵɣ ɝ ؚɪɚɮɢɤ ɫɟɬɢ ɞɥɹ ɝɨɪɨɞɚ Ʉ ؚɪɚɫɧɨɹɪɫɤɚ ɩ ؚɪɢɧɢɦɚɟɦ 150/70 
C. 

 

2.1.2 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɞɨɝ ؚɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɪɨɞɟɦɨɧɫɬɢɪɨɜɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 
2. 

 
Ɍɉ - ɬɟɩɥɨɜɨɣ ɩɨɬɪɟɛɢɬɟɥɶ; ɋɇ - ɫɟɬɟɜɨɣ ɧɚɫɨɫ; ɇɋ - ɧɢɠɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɶ; 

ȼɋ - ɜɟ ؚɪɯɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ; ɉɋ-ɩɢɤɨɜɵɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ 
 

Ɋɢɫؚɭɧɨɤ 2 – ɋɯɟɦɚ ɩɨɞɨɝ ؚɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 
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ɉɨɬɪɟɛɥɟɧɢɟ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ: 

max
ɨɬ

ɫɜ
ɜ

Q
G

ɋ ·Δ t
  (30) 

ɫɜ
500000

G 1493
4,186·(150 70)

 


 

Ɍɟɩɥɨɜɚɹ ɧɚɝ ؚɪɭɡɤɚ ɉȼɄ ɫɨɫɬɚɜɥɹɟɬ, Ɇȼɬ: 
max ɬɭɪɛ

ɩɜɤ ɨɬ ɨɬQ Q Q   (31) 

ɩɜɤQ 500 500 0    

Ʉɨɷ ؚɮɮɢɰɢɟɧɬ ɬɟɩɥɨɮɢɤɚɰɢɢ: 

α 1  (32) 

Ɍɟɦɩɟؚɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɩɢɤɨɜɨɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɹ, ɋ: 

ɬɭɪɛ
ɨɬQ

ɩɫ ɨɫ
ɫɜ ɜ

t t
G C

 


 (33) 

500000
70 150

1493 4,186ɩɫt   


 

Ɍɟɦɩɟؚɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɹ, ɋ: 

2
ɩɫ ɧɫ

ɜɫ ɧɫ
t t

t t


   (34) 

150 96,6
70 123,3

2ɜɫt


  
 

Ɍɟɦɩɟؚɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɹ, ɋ: 

2
ɜɫ ɨɫ

ɧɫ ɨɫ
t t

t t


  ,  (35) 

123,3 70
70 96,6

2ɧɫt


  
 

Ɂɚɞɚɜɚɹ ɧɟɞɨɝ ؚɪɟɜ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɩɢɤɨɜɨɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟ 5 ɋ, 
ɬɟɦɩɟؚɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢ ؚɪɭɸɳɟɝɨ ɩɚ ؚɪɚ ɩɢɤɨɜɨɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɨɫɬɚɜɢɬ, ɋ: 
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ɧ
ɩɫ ɩɫt t   , (36) 

150 5 155ɧ
ɩɫt     

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ, ɤɨɧɞɟɧɫɢ ؚɪɭɸɳɟɝɨ ɩɚ ؚɪɚ ɩɢɤɨɜɨɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ:  

653,877ɧ
ɩɫt   

Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɤɨ ؚɪɩɭɫɟ ɩɢɤɨɜɨɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɹ, 
Ɇɉɚ:  

' 0,543ɩɫP   

Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɩɹɬɨɦ ɨɬɛɨ ؚɪɟ ɬɭ ؚɪɛɢɧɵ ɫ ɭɱɟɬɨɦ ɩɨɬɟ ؚɪɢ 
ɞɚɜɥɟɧɢɹ ɜ ɬ ؚɪɭɛɨɩɪɨɜɨɞɟ 5 %, Ɇɉɚ:  

'

5 0,95
ɩɫP

P   (37) 

5

0,543
0,572

0,95
P  

 

ɉؚɪɢɧɢɦɚɹ ɧɟɞɨɝ ؚɪɟɜ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟ  
5 ɋ, ɬɟɦɩɟ ؚɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢ ؚɪɭɸɳɟɝɨ ɩɚ ؚɪɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝؚɪɟɜɚɬɟɥɹ, ɋ: 

ɧ
ɜɫ ɜɫt t     (38) 

123,3 5 128,3ɧ
ɜɫt     

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢ ؚɪɭɸɳɟɝɨ ɩɚ ؚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ ɋ: 

539,272ɧ
ɜɫt   

Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɤɨ ؚɪɩɭɫɟ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɹ, Ɇɉɚ: 
' 0,257ɜɫP   

Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɜɨɫɶɦɨɦ ɨɬɛɨ ؚɪɟ ɬɭ ؚɪɛɢɧɵ ɫ ɭɱɟɬɨɦ ɩɨɬɟ ؚɪɢ 
ɞɚɜɥɟɧɢɹ ɜ ɬ ؚɪɭɛɨɩɪɨɜɨɞɟ 5%, Ɇɉɚ: 

'

7 0,95
ɜɫP

P   (39) 
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7

0,257
0,271

0,95
P  

 

ɉؚɪɢɧɢɦɚɹ ɧɟɞɨɝ ؚɪɟɜ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟ  
5 ɋ, ɬɟɦɩɟؚɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢ ؚɪɭɸɳɟɝɨ ɩɚ ؚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝؚɪɟɜɚɬɟɥɹ, ɋ: 

ɧ
ɧɫ ɧɫt t     (40) 

96,6 5 101,6ɧ
ɧɫt     

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢ ؚɪɭɸɳɟɝɨ ɩɚ ؚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝؚɪɟɜɚɬɟɥɹ , ɤȾɠ/ɤɝ ɋ: 

426,135ɧ
ɧɫt  . 

Ⱦɚɜɥɟɧɢɟ ɩɚ ؚɪɚ ɜ ɤɨ ؚɪɩɭɫɟ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɹ, Ɇɉɚ: 
' 0,108ɧɫP   

Ⱦɚɜɥɟɧɢɟ ɩɚ ؚɪɚ ɜ ɜɨɫɶɦɨɦ ɨɬɛɨ ؚɪɟ ɬɭ ؚɪɛɢɧɵ ɫ ɭɱɟɬɨɦ ɩɨɬɟ ؚɪɢ ɞɚɜɥɟɧɢɹ ɜ 
ɬ ؚɪɭɛɨɩɪɨɜɨɞɟ 5%, Ɇɉɚ: 

'

8 0,95
ɧɫP

P   (41) 

8

0,108 
0,113

0,95
P  

 

2.1.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ 

ɂɡ ɪɚɫɱёɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɭ ؚɪɛɢɧɵ ɢɦɟɟɦ: 
ɇɚɱɚɥɶɧɵɟ ɩɚ ؚɪɚɦɟɬɪɵ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɨɤɨɥɨ ɫɬɨɩɨ ؚɪɧɵɯ ɤɥɚɩɚɧɨɜ: 
Ⱦɚɜɥɟɧɢɟ  P0 = 23,54 Ɇɉɚ; 
Ɍɟɦɩɟɪɚɬɭɪɚ t0 = 540 ɋ; 
 
ɍɡɧɚёɦ ɧɚ i-s ɞɢɚɝ ؚɪɚɦɦɟ (ɪɢɫɭɧɨɤ.3) ɬɨɱɤ ؚɭ Ⱥ`0. ɋ ɭɱёɬɨɦ 

ɞ ؚɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɩɚ ؚɪɚ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨ ؚɪɝɚɧɚɯ ɐȼȾ, ɞɚɜɥɟɧɢɟ 
ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɧɚ ɜɯɨɞɟ ɜ ɩ ؚɪɨɬɨɱɧɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, Ɇɉɚ: 

' ɐȼȾ
0 0 ɞɪP P ·η 23.5·0,95 22.56      (42) 

Ɍɟɨ ؚɪɟɬɢɱɟɫɤɢɣ ɩ ؚɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚ ؚɪɚ ɨɬ ɞɚɜɥɟɧɢɹ '
0P  ɞɨ ɞɚɜɥɟɧɢɹ ɨɬ2P , 

ɪɚɜɧɵɦ ɞɚɜɥɟɧɢɸ ɡɚ ɐȼȾ, ɩɨɤɚɡɵɜɚɟɬɫɹ ɥɢɧɢɟɣ A`0B0. ɉɪɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ 
ɩ ؚɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ ɷɧɬɚɥɶɩɢɸ ɩɚ ؚɪɚ ɜ ɬɨɱɤɟ “ȼ” ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤȾɠ/ɤɝ: 
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0 0 0

ɐȼȾ
B A A B oii i (i i )· η     (43) 

ɝɞɟ  
0Bi = 2872 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɤ ɤɨɧɰɭ ɬɟɨ ؚɪɟɬɢɱɟɫɤɨɝɨ ɩ ؚɪɨɰɟɫɫɚ 

ɪɚɫɲɢɪɟɧɢɹ;  
 

0Ai = 3325 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɨɫɬ ؚɪɨɝɨ ɩɚؚɪɚ;  
 ɐȼȾ

oiη = 0,855 ɜɧɭɬ ؚɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɤɨɷ ؚɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɰɢɥɢɧɞ ؚɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

Bi 3325 (3325 2872)·0,855 2943     

ɗɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɩɟؚɪɜɨɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 

0 0

ɐȼȾ
ɈɌ1 A A 1 oii i (i i )· η

tɨɬ    (44) 

ɝɞɟ  
tɈɌ1i =2956 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɜ ɩɟ ؚɪɜɨɦ ɨɬɛɨɪɟ. 

ɈɌ1i 3325 (3325 2956)·0,855 3013     
 
Ɍɨɱɤؚɭ “ɋ“ ɭɡɧɚɟɦ ɫ ɭɱɟɬɨɦ ɩɨɬɟ ؚɪɢ ɞɚɜɥɟɧɢɹ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨ ؚɪɝɚɧɚɯ 

ɐɋȾ, Ɇɉɚ: 
ɐCȾ

2 1 ɞɪP =P· P ·ηɩɩ  (45) ˆˇˈ Pɉɉ =Ͳ,Ͳͻͷ ˒ˑ˕ˈ ؚ˓ˋ ˑ˕ ˇ ؚ˓ˑ˔˔ˈˎˋ˓ˑ˅˃ːˋˢ ˒˃ ؚ˓˃ ˅ ˓ˈˆ˖ˎˋ˓˖ˡ˜ˋ˘ ˑ ؚ˓ˆ˃ː˃˘ ʥʠʓ. 
2P =4·0,905·0,95 3,439  

ɗɧɬɚɥɶɩɢɹ ɜ ɬɨɱɤɟ “Ⱦ”, ɤȾɠ/ɤɝ: 

0

ɐɋȾ
Ⱦ ɋ ɋ Ⱦ oii i (i i )· η 3543 (3543 3139)·0,83 3208                   (46) 

ɝɞɟ     iɋ= 3543 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɩɟ ؚɪɟɞ ɐɋȾ; 
Ⱦ0i = 3139 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɡɚ ɐɋȾ;  

    ɐɋȾ
oiη = 0,83 ɜɧɭɬؚɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɄɉȾ ɐɋȾ. 

Ⱦi 3543 (3543 3139)·0,83 3208     

ɗɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɬɪɟɬɶɟɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 

ɐɋȾ
ɈɌ3 C C 3 oii i (i i )· η

tɨɬ    (44) 

ɝɞɟ  3i
tɈɌ =3421 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɜ ɩɟ ؚɪɜɨɦ ɨɬɛɨɪɟ. 
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ɈɌ3i 3543 (3543 3421)·0,83 3441     

 

ɗɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɱɟɬɜёɪɬɨɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 

ɐɋȾ
ɈɌ4 C C 4 oii i (i i )· η

tɨɬ    (44) 

ɝɞɟ  4i
tɈɌ =3296 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɜ ɩɟ ؚɪɜɨɦ ɨɬɛɨɪɟ. 

ɈɌ4i 3543 (3543 3296)·0,83 3338     

ɉɨɬɟ ؚɪɹ ɞɚɜɥɟɧɢɹ ɨɬ ɞ ؚɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚ ؚɪɚ ɜɨ ɜɬɨ ؚɪɨɦ ɰɢɥɢɧɞ ؚɪɟ ɫɪɟɞɧɟɝɨ 
ɞɚɜɥɟɧɢɹ, ɬɨɱɤɚ “Ⱦ”, Ɇɉɚ : Pଷ′ = Pଷηo୧ʥʠʓ = ͳͲ,ͻͷ = Ͳ,ͻͷ  (47) 

ɗɧɬɚɥɶɩɢɹ ɜ ɬɨɱɤɟ “ȿ”, ɤȾɠ/ɤɝ: 
 

' '
0

ɐɋȾ
ȿ ȿ oiȾ Ⱦ

i i (i i )· η 3208 (3208 2714)·0,83 2798                    (48) 

 
ɝɞɟ     'i

Д = 3208 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɩɟ ؚɪɟɞ ɜɬɨ ؚɪɵɦ ɐɋȾ; 
    

0ȿi = 2714 ɤȾɠ/ɤɝ – ɬɟɨ ؚɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɡɚ ɜɬɨ ؚɪɵɦ ɐɋȾ. 

ȿi 3208 (3208 2714)·0,83 2798     

ɗɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɲɟɫɬɨɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 

ɐɋȾ
ɈɌ6 D D 6 oii i (i i )· η

tɨɬ    (44) 

ɝɞɟ  6i
tɈɌ =2895 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɜ ɩɟ ؚɪɜɨɦ ɨɬɛɨɪɟ. 

ɈɌ6i 3208 (3208 2895)·0,83 2940     

ɗɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɫɟɞɶɦɨɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 

ɐɋȾ
ɈɌ7 D D 7 oii i (i i )· η

tɨɬ    (44) 

ɝɞɟ  7i
tɈɌ =2887 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɜ ɩɟ ؚɪɜɨɦ ɨɬɛɨɪɟ. 

ɈɌ7i 3208 (3208 2887)·0,83 2934     

ɉɨɬɟ ؚɪɹ ɞɚɜɥɟɧɢɹ ɨɬ ɞ ؚɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚؚɪɚ ɜ ɰɢɥɢɧɞ ؚɪɟ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɬɨɱɤɚ “ȿ”, Ɇɉɚ : 

 Pସ′ = Pସηo୧ʥɇʓ = Ͳ,ͳͲͺ           (49) 
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ɗɧɬɚɥɶɩɢɹ ɜ ɬɨɱɤɟ “F”, ɤȾɠ/ɤɝ: 

' '
0

ɐɇȾ
F F oiE E

i i (i i )· η 2798 (2798 2554)·0,845 2560                  (50) 

ɝɞɟ     'i
E

= 2798 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɩɟ ؚɪɟɞ ɐɇȾ; 

0Fi = 2554 ɤȾɠ/ɤɝ – ɬɟɨ ؚɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɡɚ ɐɇȾ; 
ɐɇȾ
oiη = 0,845 ɜɧɭɬ ؚɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɄɉȾ ɐɇȾ. 

Fi 2798 (2798 2554)·0,845 2560     

ɗɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɞɟɜɹɬɨɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 

ɐɇȾ
ɈɌ9 E E 9 oii i (i i )· η

tɨɬ    (44) 

ɝɞɟ  9i
tɈɌ =2783 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ ɜ ɩɟ ؚɪɜɨɦ ɨɬɛɨɪɟ. 

ɈɌ9i 2798 (2798 2783)·0,855 2845          

ɂɫɩɨɥɶɡ ؚɭɹ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɨɬɛɨ ؚɪɚɯ ɧɚɯɨɞɢɦ ɧɚ i-s ɞɢɚɝ ؚɪɚɦɦɟ 
ɷɧɬɚɥɶɩɢɸ ɩɚؚɪɚ ɜ ɷɬɢɯ ɨɬɛɨɪɚɯ. 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚ ؚɪɚ ɧɚ ɩɢɤɨɜɵɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝؚɪɟɜɚɬɟɥɶ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɝ/ɫ: 

ɫɜ ɩɫ
ɩɫ ɧ

ɨɬ5 ɩɫ ɩ

G · t
D

(i t )·η
ɜC 


  (51) ˆˇˈ 𝑖ˑ˕ହ = ʹͻͻ͵ −  ˠː˕˃ˎ˟˒ˋˢ ˑ˕˄ˑ ؚ˓˃ ˒˃ ؚ˓˃ ː˃ ˒ˋˍˑ˅˞ˌ ˔ˈ˕ˈ˅ˑˌ ˒ˑˇˑˆ˓ˈ˅˃˕ˈˎ˟; 

ɩɫ
1493·(150-123,3) 4,186

D 72,697
(2993 653,877)·0,98


 

   ʞˑ˕˓ˈ˄ˎˈːˋˈ ˒˃ ؚ˓˃ ː˃ ˅ˈ˓˘ːˋˌ ˔ˈ˕ˈ˅ˑˌ ˒ˑˇˑˆ ؚ˓ˈ˅˃˕ˈˎ˟, ˍˆ/˔: 
ɫɜ ɜɫ

ɜɫ ɧ
ɨɬ7 ɜɫ ɩ

G · t
D

(i t )·η
ɜɋ 


  (52) ˆˇˈ 𝑖ˑ˕଻ = ʹͻ͵Ͷ −  ˠː˕˃ˎ˟˒ˋˢ ˑ˕˄ˑ ؚ˓˃ ˒˃ ؚ˓˃ ː˃ ˅ˈ ؚ˓˘ːˋˌ ˔ˈ˕ˈ˅ˑˌ ˒ˑˇˑˆ˓ˈ˅˃˕ˈˎ˟. 

ɜɫ
1493·(123,3 96,6) 4,186

D 71,029
(2934 539)·0,98

 
 

  ʟ˃˔˘ˑˇ ˒˃ ؚ˓˃ ː˃ ːˋˉːˋˌ ˔ˈ˕ˈ˅ˑˌ ˒ˑˇˑˆ ؚ˓ˈ˅˃˕ˈˎ˟, ˍˆ/˔: 
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ɫɜ ɧɫ
ɧɫ ɧ

ɨɬ8 ɜɫ ɩ

G · t
D ,

(i t )·η
ɜɋ 


  (53) 

ɧɫ
1493·(96,6 70) 4,186

D 71,704
(2798 426)·0,98

 
 

  

ɇɚɝؚɪɭɡɤɚ ɩɢɤɨɜɨɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɹ, ɤȼɬ: 

ɫɜ ɩɫ ɜɫG (t t ) 1493 (150 123,3) 4,186 16670ɩɫ ɜQ ɋ          (54) 

ɇɚɝؚɪɭɡɤɚ ɜɟ ؚɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɹ, ɤȼɬ: 

ɫɜ ɜɫ ɧɫG (t t ) 1493 (123,3 96,6) 4,186 16670ɜɫ ɜQ ɋ          (55) 

ɇɚɝؚɪɭɡɤɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɹ, ɤȼɬ: 

ɫɜ ɧɫ ɨɫG (t t ) 1493 (96,6 70) 4,186 16669ɧɫ ɜQ ɋ          (56) 
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Ɋɢɫؚɭɧɨɤ 3 –ɉؚɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚ ؚɪɚ ɜ ɬɭ ؚɪɛɢɧɟ Ɍ-250/305-240-Ⱦ ɜ i-s 

ɞɢɚɝɪɚɦɦɟ 

2.1.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ 

ɉɨɞɨɝؚɪɟɜɚɬɟɥɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉȼȾ-7).  
Ⱦɚɜɥɟɧɢɟ ɩɚ ؚɪɚ ɜ ɨɬɛɨ ؚɪɟ 5,8 Ɇɉɚ. ɉ ؚɪɢɧɢɦɚɹ ɩɨɬɟ ؚɪɸ ɞɚɜɥɟɧɢɹ 5 %, 

ɧɚɯɨɞɢɦ ɞɚɜɥɟɧɢɟ ɩɚ ؚɪɚ ɭ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɹ, Ɇɉɚ: 

7 5,8 0,95 5,51ɉВДP      (57) 

Ɍɟɦɩɟؚɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɩɚ ؚɪɚ, ɋ: 

tː = 270,083 

ɗɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ ɪɚɛɨɱɟɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ: 
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ɧt  = 1186 

Ɍɟɦɩɟؚɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɡɚ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟɦ ɫ ɭɱёɬɨɦ ɧɟɞɨɝ ؚɪɟɜɚ, 
ɋ: 

t˒˅ = tː -  = 270.083 - 2 = 268.083 (58) 

ɗɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ: t′˒˅ = t˒˅ · C˅=268.083· Ͷ.ͳͺ͸ = ͳͳʹʹ (59) 

ɗɧɬɚɥɶɩɢɹ ɪɚɛɨɱɟɝɨ ɩɚ ؚɪɚ (ɢɡ i-s ɞɢɚɝ ؚɪɚɦɦɵ), ɤȾɠ/ɤɝ: 

iˑ˕˄ = 3013 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɬɟɩɥɨɩɟ ؚɪɟɩɚɞ ɧɚ ɬɭ ؚɪɛɢɧɟ, ɤȾɠ/ɤɝ: 

h = i0 - iˑ˕˄ = 3325 – 3013 =311.993 (60) 

Ⱥɧɚɥɨɝɢɱɧɨ ɨɩ ؚɪɟɞɟɥɹɟɦ ɩɚ ؚɪɚɦɟɬɪɵ ɩɨ ɞ ؚɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ. 
Ɋɟɡؚɭɥɶɬɚɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɵ 4 ɢ 5.  



26 
 

Ɍɚɛɥɢɰɚ 4 – ɩɚؚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɥɢɱɢɧɵ 

ɉȼȾ7 ɉȼȾ6 ɉȼȾ5 
Ⱦɟɚɷ- 
ɪɚɬɨɪ 

ɉɇȾ4 ɉɇȾ3 ɉɇȾ2 
ɉɇȾ

1 
Ʉɨɧ-

ɞɟɧɫɚɬɨɪ 
Ⱦɚɜɥɟɧɢɟ 
ɨɬɛɨؚɪɧɨɝɨ ɩɚ ؚɪɚ, 
Ɇɉɚ 

5.8 4 1.7 1 0.28 0.271 0.113 0.02 0.0049 

ɗɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ, 
ɤȾɠ/ɤɝ 

3325 2943 3338 3207 2940 2934 22798 2845 2560 

Ⱦɚɜɥɟɧɢɟ 
ɩɚؚɪɚ ɩɟؚɪɟɞ 
ɩɨɞɨɝؚɪɟɜɚ-
ɬɟɥɟɦ, Ɇɉɚ 

5.51 3.8 1.615 0.7 0.266 0.257 0.108 0.019 0.0049 

Ɍɟɦɩɟؚɪɚɬɭɪɚ 
ɧɚɫɵɳɟɧɢɹ 
ɝ ؚɪɟɸɳɟɝɨ 
ɩɚؚɪɚ, ɋ 

270 247 201 164 129 128 101 58 32.5 

ɗɧɬɚɥɶɩɢɹ 
ɤɨɧɞɟɧɫɚɬɚ 
ɝ ؚɪɟɸɳɟɝɨ 
ɩɚؚɪɚ, ɤȾɠ/ɤɝ 

1186 1073 860 697 554 539 426 244 136 

Ɍɟɦɩɟؚɪɚɬɭɪɚ 
ɜɨɞɵ ɡɚ 
ɩɨɞɨɝؚɪɟɜɚ-
ɬɟɥɟɦ, ɋ 

268 245 199 164 123 122 95 52 32.5 

ɗɧɬɚɥɶɩɢɹ 
ɜɨɞɵ ɡɚ 
ɩɨɞɨɝؚɪɟɜɚɬɟ-
ɥɟɦ, ɤȾɠ/ɤɝ 

1122 1027 836 690 516 512 400 219 136 

ɂɫɩɨɥɶ-
ɡɨɜɚɧɧɵɣ 
ɬɟɩɥɨɩɟ ؚɪɟɩɚɞ, 
ɤȾɠ/ɤɝ 

311 382 587 717 985 991 1127 1251 1365 

 
Ɍɚɛɥɢɰɚ 5 – ɩɚؚɪɚɦɟɬɪɵ cɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ɉɋ ȼɋ ɇɋ 
Ⱦɚɜɥɟɧɢɟ ɨɬɛɨ ؚɪɧɨɝɨ ɩɚ ؚɪɚ, Ɇɉɚ 0.543 0.271 0.113 
ɗɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ, ɤȾɠ/ɤɝ 3207 2934 2798 
Ⱦɚɜɥɟɧɢɟ ɩɚ ؚɪɚ ɭ ɩɨɞɨɝؚɪɟɜɚɬɟɥɹ, 
Ɇɉɚ 

0.572 0.257 0.108 
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ɉؚɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5 
Ɍɟɦɩɟؚɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ 
ɝ ؚɪɟɸɳɟɝɨ ɩɚ ؚɪɚ, ɋ 

155 128 101 

ɗɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ 
ɝ ؚɪɟɸɳɟɝɨ ɩɚ ؚɪɚ, ɤȾɠ/ɤɝ 

653 539 426 

Ɍɟɦɩɟؚɪɚɬɭɪɚ ɜɨɞɵ ɡɚ 
ɩɨɞɨɝؚɪɟɜɚɬɟɥɟɦ, ɋ 

150 128.3 96.6 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɬɟɩɥɨɩɟ ؚɪɟɩɚɞ, 
ɤȾɠ/ɤɝ 

717 991 1127 

 

2.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 

ɂɧɞɟɤɫ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ: 
ɞɥɹ ɩɟؚɪɜɨɝɨ ɨɬɛɨɪɚ: 

ɩɫ
0

3208 2560
y 0,474

3325 2560 600
ɩɫ k

k ɉɉ

i i

i i q

 
  

     (61) 

ɝɞɟ  ɉɉq - ɪɚɡɧɨɫɬɶ ɷɧɬɚɥɶɩɢɣ ɩɚ ؚɪɚ ɞɨ ɢ ɩɨɫɥɟ ɩɪɨɦɩɟɪɟɝɪɟɜɚ; 
 
ɞɥɹ ɜɬɨ ؚɪɨɝɨ ɨɬɛɨɪɚ: 

ɜɫ
0

2934 2560
y 0,274

3325 2560 600
ɜɫ k

k ɉɉ

i i

i i q

 
  

     (62) 

ɞɥɹ ɬɪɟɬɶɟɝɨ ɨɬɛɨɪɚ: 

ɧɫ
0

2798 2560
y 0,174

3325 2560 600
ɧɫ k

k ɉɉ

i i

i i q

 
  

      (63) 

ɉؚɪɢɧɢɦɚɹ ɤɨɷ ؚɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ Kɪ = 1,21, ɪɚɫɯɨɞ ɩɚ ؚɪɚ ɧɚ ɬɭ ؚɪɛɢɧɭ 
ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: 

ɷ
T Ɋ

i ɷɦ

W
D K · y ·D y ·D y ·D

H ·η ɩɫ ɩɫ ɜɫ ɜɫ ɧɫ ɧɫ
 

    
 

 (64) 

ɝɞɟ Hi = 1365 ɤȾɠ/ɤɝ – ɬɟɩɥɨɩɟɪɟɩɚɞ, ɫɪɚɛɚɬɵɜɚɟɵɣɦ ɬɭɪɛɢɧɨɣ;  
 ɷɦ = 0,98 – ɷɥɟɤɬ ؚɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ, 
 ɊK – ɤɨɷ ؚɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ, ɩ ؚɪɢɧɢɦɚɟɦ 1,21. 

T

250000
D =1,21 · 0,474·72,7 0,274 71 0,174·71,7 306,5

1365 0,98
       
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2.1.6 Ȼɚɥɚɧɫ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ 

Ɋɚɫɯɨɞ ɩɚؚɪɚ ɧɚ ɷɠɟɤɬɨ ؚɪ ɪɚɜɟɧ 0,5 % ɨɬ ɪɚɫɯɨɞɚ ɩɚ ؚɪɚ ɧɚ ɬɭ ؚɪɛɢɧɭ, ɤɝ/ɫ: 

Dˠˉ = 0,005D˕ = 0,005306,5=1,533  (65) 

Ɋɚɫɯɨɞ ɩɚؚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɟ ɬɭ ؚɪɛɢɧɵ, ɤɝ/ɫ: 

D˖˒ˎ = 0,01D˕ = 0,01306,5=3,065  (66) 

ɍɬɟɱɤɢ ɩɚؚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ, ɤɝ/ɫ: 

D˖˕ = 
100
ɭɬ D˕ =0,018306,5= 5,517 (67) 

Ɋɚɫɯɨɞ ɩɚؚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧ ؚɭɠɞɵ, ɤɝ/ɫ: 

D˔ː = 
100

ɤɨ
ɫɧ

ɦɡ
ɫɧ   D˕ = 

100
2,12,1 
306,5 =7,356 (68) 

Ɋɚɫɯɨɞ ɩɟؚɪɟɝɪɟɬɨɝɨ ɩɚ ؚɪɚ, ɤɝ/ɫ: 

D˒ˈ=D˕+Dˠˉ+D˖˒ˎ+D˖˕+D˔ː 

D˒ˈ = 306,5+1,533+3,065+5,517+7,356=323,974  

Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤɝ/ɫ: 

323,974ɩɜ ɩɟG D    (69) 

 

2.1.7 Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉȼȾ) 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉȼȾ ɩ ؚɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4  

 
Ɋɢɫؚɭɧɨɤ 4 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 
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ɍ ؚɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-7: 

'
7 7 ɧ7 ɩɜ ɩɜ ɩɜD (i )·η G (t t )t     (70) 

Ɋɚɫɯɨɞ ɩɚؚɪɚ ɧɚ ɉȼȾ-7, ɤɝ/ɫ: 

ɩɜ ɩɜ ɩɜ
7

7 ɧ7

G (t t ) 323,947(1122 1027)
D 17,228

(i t )·η (3013 1186)·0,98
 

  
   

ɍ ؚɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-6: 

  ' ''
6 6 ɧ6 7 ɧ7 ɧ6 ɩɜ ɩɜ ɩɜD (i t ) D (t t ) ·η G (t t )       (71) 

Ɋɚɫɯɨɞ ɩɚؚɪɚ ɧɚ ɉȼȾ-6, ɤɝ/ɫ: 
' ''

ɩɜ ɩɜ ɩɜ 7 ɧ7 ɧ6
6

6 ɧ6

G (t t ) D (t t ) η
D

(i t )·η
   


  

6

323,947·(1027 836) 17,228(1186 1073) 0,98
D 32,641

(2943 1073)·0,98

   
 

  

ɍ ؚɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-5: 

   '
5 5 ɧ5 6 7 ɧ6 ɧ5 ɩɜ ɩɜ ɩɧD (i t ) D D (t t ) ·η G (t t )         (72) 

Ɋɚɫɯɨɞ ɩɚؚɪɚ ɧɚ ɉȼȾ-5, ɤɝ/ɫ: 

 '
ɩɜ ɩɜ ɩɧ 6 7 ɧ6 ɧ5

5
5 ɧ5

G (t t )- D D (t t )·η
D

(i t )·η
   




 

ɝɞɟ  ɩɧt  - ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉȼȾ-5, ɨɩ ؚɪɟɞɟɥɢɦ ɫ ɭɱёɬɨɦ 
ɧɚɝ ؚɪɟɜɚ ɟё ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɤȾɠ/ɤɝ: 

ɩɧ
ɩɧ ɞ

ɧ

ΔP ·V
t h

η
   (73) 

ɝɞɟ  ɩɧΔP –ɩɟؚɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, Ɇɉɚ;  
 V  = 0,001127 ɦ3/ɤɝ – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ;  
 ɧη = 0,8 - ɄɉȾ ɧɚɫɨɫɚ. 

3

ɩɧ
(28,75 1)·10 ·0,001127

t 690 734,844
0,8


    

 
5

323,97·(836,439 734,844) 32,641 17,228 ·(1073 860,6) 0,98
D 9,293

(3338 860,3)·0,98

    
 


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2.1.8 Ɋɚɫɱёɬ ɞɟɚɷɪɚɬɨɪɚ 

ɋɯɟɦɚ ɩɨɬɨɤɨɜ ɜɨɞɵ ɢ ɩɚ ؚɪɚ ɩ ؚɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5. 
 
ɍ ؚɪɚɜɧɟɧɢɹ ɦɚɬɟؚɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ: 

ɩɜ 7 6 5 ɞ ɨɤG (D D D ) D G       (74) 

ɞ ɨɤ323,97 (9,293 32,641 17,228) D G      

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ: 

ɩɜ ɩɜ 7 6 5 ɧ5 ɞ 5 ɨɤ ɨɤG · t (D D D )· t D ·i G · t       (75) 

ɞ ɨɤ323,97·690,492 (9,293 32,641 17,228)·860,6 D ·3208 G ·516,844       

Ɋɟɲɚɹ ɫɢɫɬɟɦؚɭ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɚɟɦ, ɤɝ/ɫ: 

ɨɤG 251,465  

ɞD 13,348  

 

Ɋɢɫؚɭɧɨɤ 5 - ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɟɚɷɪɚɬɨɪɚ 
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2.1.9 Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉɇȾ) 

ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩ ؚɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 6 

 
Ɋɢɫؚɭɧɨɤ 6 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

 
Ɉɩ ؚɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɩɚ ؚɪɚ ɜ ɉɇȾ-4, ɤɝ/ɫ: Dସ = Gˑˍ∗ሺ୦˒ːˇర′′ −୦˒ːˇర′ ሻሺ୧ర−୦ːరሻ∗஗ = ଶହଵ,ସ଺ହ∗ሺହଵ଺,଼ସସ−ହଵଶ,଴଼଺ሻሺଶଽସ଴−ହସସ,ଵଶଷሻ∗଴,ଽ଼ = Ͳ,ͷͳ          (76) 

ɉɇȾ-3 ɢ ɬɨɱɤɚ ɫɦɟɲɟɧɢɹ Ɍɋ-1: 

''
3 3 3 4 3 ɩɧɞ3 1

'
ɨɤ

' '' ''
1 ɨɤ ɩɧɞ2

(D (i h )+D (h h )) 0.98 G (t h )

G G G

G h G t G t

ɧ ɧ ɧ ɨɤ ɫɦ

ɨɤ ɩɫɝ
ɧ

ɨɤ ɫɦ ɩɫɝ ɩɫɝ

        
    
       

           (77) 

Ɋɟɲɚɹ ɫɢɫɬɟɦؚɭ ɭ ؚɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɚɟɦ: 𝐷ଷ = ͻ.͸Ͳͷ ˍˆ/˔ ܩˑˍ′ = ͵͸.Ͳ͵ͷ ˍˆ/˔ ℎ˔ˏଵ = Ͷʹʹ ˍʓˉ/ˍˆ 
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ɉɇȾ-2, ɉɇȾ-1 ɢ ɬɨɱɤɚ ɫɦɟɲɟɧɢɹ Ɍɋ-2: 

' ''
2 2 ɧ2 4 3 ɧ3 ɧ2 2 2

' '
4 3 2 1

' ' ''
2 1 4 3 2 1 ɧ1

' '' '
1 1 ɧ1 4 3 2 ɧ2 ɧ1 1 1

(D ·(i -h ) (D D )·(h h ))·0.98 ( h )

(D D D D )

·h · (D D D D )·h

(D ·(i h ) (D D D )·(h h ))·0.98 ·( )

ɨɤ ɩɧɞ ɫɦ

ɨɤ ɤ

ɨɤ ɫɦ ɤ ɩɧɞ

ɤ ɩɧɞ ɩɧɞ

G h

G D

G D h

D h h

     
 

     
 

     
        

           (78) 

 
Ɋɟɲɢɜ ɫɢɫɬɟɦ ؚɭ ɭ ؚɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɚɟɦ: 𝐷ଶ = ʹ.ͳ͹ͻ ˍˆ/˔ 𝐷ଵ = Ͳ.Ͷͻͺ ˍˆ/˔ 𝐷′̱ = ʹ͵.ʹͶͶ ˍˆ/˔ ℎ˔ˏଶ = ʹʹͺ ˍʓˉˍˆ  

 
ɉɪɨɜɟɪɤɚ ɛɚɥɚɧɫɚ ɩɚ ؚɪɚ ɜ ɬɭ ؚɪɛɢɧɟ, ɤɝ/ɫ: Dˍ = D˕ − (Dଵ + Dଶ + Dଷ + Dସ + Dହ + D଺ + D଻+Dˇ + Dː˔ + D˅˔ + D˒˔) Dˍ = 306,504-(0,498+2,179+9,605+0,51+9,293+32,641+17,228+72,697+ 

+71,029+71,704) = 5,733 

'D D (D D +G )ɤ ɤ эɠ ɭɩ хɨɜ    

D 23.244 (1.533 3.065+12.873) 5.773ɤ      

Ɋɚɫɯɨɞ ɩɚ ؚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɧɟɟ ɧɚɣɞɟɧɧɵɦ 
ɡɧɚɱɟɧɢɟɦ. 

 
ɉؚɪɨɜɟɪɤɚ ɩɨ ɦɨɳɧɨɫɬɢ: 

ɷɦ

n

1i

ɨɬɛ
i

ɨɬɛ
i )·η·HD(W 



   (79) 

W=[ͳ͹.ʹ·͵ͳʹ+͵ʹ.͸·͵ͺʹ+ͻ.ʹ·ͷͺ͹+ሺͳ͵.͵+͹ʹ.͸ሻ·͹ͳ͹+Ͳ.ͷͳ·ͻͺͷ+ +ሺͻ.͸+͹ͳሻ·ͻͻͳ+ሺʹ.ͳ+͹ͳ.͹ሻ·ͳͳʹ͹+Ͳ.Ͷ·ͳͳͶͲͷ.͹·ͳ͵͸ͷሻ·Ͳ.ͻͺ=ʹͷʹͳͲͲ 

 ʞˑˆ ؚ˓ˈ˛ːˑ˔˕˟ ˓˃˔˚ˈ˕˃ ˔ˑ˔˕˃˅ˎˢˈ˕: 
250000 252100

100% 100% 0,8%
250000

ɪW W

W


 
      (80) 

ɱɬɨ ɞɨɩɭɫɬɢɦɨ, ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɪɚɫɱёɬ ɜɵɩɨɥɧɟɧ ɜɟɪɧɨ. 
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2.2 Ɋɚɫɱёɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 
 
Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭ ؚɪɛɨɭɫɬɚɧɨɜɤɭ, ɤȼɬ: 

'' '
ɬɭ ɬ 0 ɩɜ ɩɩ ɩɩ ɩɩ ɯɨɜ ɯɨɜ ɩɜQ D ·(i t ) D ·(i i ) (t t )ɜG C         (81) 

ɬɭQ 306.5·(3325 1122) 256.6 (3543 2943) 12.8 (30 4.19 1122)=831060        
 

Ɍɟɩɥɨɬɚ ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɫɟɬɟɜɵɟ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɢ, ɤȼɬ: 

ɩɫ ɜɫ ɧɫ

ɧ ɧ ɧ
ɬ 5 ɩɫ 7 ɜɫ 8 ɧɫQ D ·(i t ) D ·(i t ) D ·(h t )       (82) 

ɬQ 72,697·(2993 653,9) 71,029·(2934-539,3)+71,704·(2798-426,1) 510204     

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɬɭ ؚɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ, ɤȼɬ:  
ɷ
ɬɭ ɬɭ ɬQ Q Q  , (83) 

ɷ
ɬɭQ 831060 510204 320856    

Ɍɟɩɥɨɜɚɹ ɧɚɝ ؚɪɭɡɤɚ ɤɨɬɥɚ, ɤȼɬ: 
'' '

ɩɟ ɩɟ ɩɟ ɩɜ ɩɩ ɩɩ ɩɩQ D ·(i t )+D ·(i i )    (84) 

ɝɞɟ  пɟi  - ɷɧɬɚɥɶɩɢɹ ɩɚ ؚɪɚ, ɩɨɫɥɟ ɩɪɨɦɩɟɪɟɝɪɟɜɚ ɤȾɠ/ɤɝ, пɟi  = 3543  

ɩɟQ 323,974·(3543 1122) 256,635·(3543 2943) 938263      

Ɉɛɳɢɣ ؚɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ 

ɩɟ
ɪ
ɧ ɩɝ

Q
B

Q ·ηɭ   (85) 

938263
B 35.181

29310·0,912ɭ    

Ɉɛɳɢɣ ؚɪɚɫɯɨɞ ɧɚɬɭ ؚɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ 

ɩɟ
ɪ
ɧ ɩɝ

Q
B

Q ·η
   (86) 

938263
B 67,478

15280·0,91
   

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɡɚɬ ؚɪɚɱɟɧɧɵɣ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: 

ɨɬɩ
ɷ ɷ ɫɧ

ɷɷ

W
B B·K ·

W W


   (87) 
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ɝɞɟ   ȼ – ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ;  
ɷK – ɤɨɷ ؚɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬ ؚɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟ ؚɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 

ɩ ؚɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ;  
 ɨɬɩW – ɨɬɩ ؚɭɳɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ;  
 ɫɧ

ɷɷW – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧ ؚɭɠɞ, ɡɚɬ ؚɪɚɱɟɧɧɚɹ ɬɨɥɶɤɨ ɧɚ ɩ ؚɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ, ɤȼɬ. 

ɉؚɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧ ؚɭɠɞ ɛɥɨɤɚ 8 %, ɨɬɩ ؚɭɳɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɨɫɬɚɜɥɹɟɬ, ɤȼɬ: 

ɨɬɩ ɷ ɫɧW W e ·W    (88) 

ɨɬɩW 250000 0,08·250000 230000    

Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧ ؚɭɠɞ, ɡɚɬ ؚɪɚɱɟɧɧɚɹ ɬɨɥɶɤɨ ɧɚ ɩ ؚɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ, ɤȼɬ:   

ɫɧ ɫɧ
ɷɷ ɷɷW e ·W  (89) 

ɝɞɟ   сн
ээe =0,05 ɞɨɥɹ ɷɥɟɤɬؚɪɨɷɧɟɪɝɢɢ, ɡɚɬ ؚɪɚɱɟɧɧɚɹ ɧɚ ɩ ؚɪɨɢɡɜɨɞɫɬɜɨ ɷɥ/ɷɧɟɪɝɢɢ. 

ɫɧ
ɷɷW 0,05·250000 12500   

Ʉɨɷ ؚɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬ ؚɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟ ؚɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩ ؚɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

ɷ ɷ ɫɧ
ɬɭ ɨɬɛ ɬɭ

ɷ ɷ ɷ ɫɧ ɬ
ɬɭ ɨɬɛ ɬɭ ɬɭ

Q ΔQ Q
K

Q ΔQ Q Q
 


  

 (90) 

ɝɞɟ  ɷ
ɨɬɛΔQ  – ɭɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ ɡɚ ɫɱɟɬ 

ɨɬɛɨؚɪɨɜ ɩɚؚɪɚ, ɤȼɬ. 
ɨɬɛ

ɷ ɬ
ɨɬɛ ɬ

ɬɭ

QΔQ [Q ·(1 ξ ) Q ·(1 ξ ) Q ·(1 ξ )]·
Qɩɫ ɩɫ ɜɫ ɜɫ ɧɫ ɧɫ       (91) 

Ʉɨɷ ؚɮɮɢɰɢɟɧɬɵ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ: 

'' '
ɩɫ ɤ 0 ɩɫ ɩɩ ɩɩ

ɩɫ '' ' '' '
0 ɤ ɩɩ ɩɩ 0 ɤ ɩɩ ɩɩ

i i i i (i i )ξ · 1 Ʉ·
i i (i i ) i i (i i )

    
        

                       (92) 

ɩɫ
2993 1122 3325 2993 (3543 3325)ξ · 1 0,4· 0,843

3325 1122 (3543 3325) 3325 1122 (3543 3325)

    
         

 

'' '
ɜɫ ɤ 0 ɜɫ ɩɩ ɩɩ

ɜɫ '' ' '' '
0 ɤ ɩɩ ɩɩ 0 ɤ ɩɩ ɩɩ

i i i i (i i )ξ · 1 Ʉ·
i i (i i ) i i (i i )

    
        

 (93) 
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ɜɫ
2934 1122 3325 2934 (3543 3325)ξ · 1 0,4· 0,824

3325 1122 (3543 3325) 3325 1122 (3543 3325)

    
         

  

'' '
ɧɫ ɤ 0 ɧɫ ɩɩ ɩɩ

ɧɫ '' ' '' '
0 ɤ ɩɩ ɩɩ 0 ɤ ɩɩ ɩɩ

i i i i (i i )ξ · 1 Ʉ·
i i (i i ) i i (i i )

    
        

 (94) 

ɧɫ
2798 1122 3325 2798 (3543 3325)ξ · 1 0,4· 0,778

3325 1122 (3543 3325) 3325 1122 (3543 3325)

    
         

  

ɷ
ɨɬɛΔQ [166669·(1 0,843) 166663·(1 0,824) 166669·(1 0,778]·1 92609        

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧ ؚɭɠɞɵ ɬɟɩɥɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ: 
ɫɧ
ɬɭ ɬɭQ 0,05·Q   (95) 

ɫɧ
ɬɭQ 0,05·831100 41553   

Ʉɨɷ ؚɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬ ؚɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟ ؚɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩ ؚɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

ɷ
320856 92609 41553

K 0,471
320856 92609 41553 510204

 
 

  
 (96) 

Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: 

ɨɬɩ
ɷ ɫɧ

ɷɷ

W
B B·K ·

W W
ɭ
э    (97) 

230000
B 35,181·0,471· 16,061

250000 41553
ɭ
э  


 

Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: 

ɷB B Bɭ
Ɍ    (98) 

B 35,181 16,061 19,12ɭ
Ɍ     

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ, 
ɤɝ/(ɤȼɬ·ɱ): 

ɷ

ɨɬɩ

B
b ·3600

W
ɭ
э   (99) 

16,061
b ·3600 0,251

230000
ɭ
э    
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ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ȽȾɠ: 

6ɬ
max
ɨɬ

B
b ·10

Q
ɭ
Ɍ   (100) 

619,12
b ·10 38,239

500000
ɭ
Ɍ    

Ɋɚɫɯɨɞ ɧɚɬɭ ؚɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: 

ɨɬɩ
ɷ ɫɧ

ɷɷ

W
B B·K ·

W Wэ    (101) 

230000
B 67,478·0,471· 30,805

250000 41553э  


 

Ɋɚɫɯɨɞ ɧɚɬɭ ؚɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: 

ɬ ɷB B B   (102) 

ɬB 67,478 30,805 36,672    

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭ ؚɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ, 
ɤɝ/(ɤȼɬ·ɱ): 

ɷ
ɷ

ɨɬɩ

B
b ·3600

W
  (103) 

ɷ
30,805

b ·3600 0,482
230000

   

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭ ؚɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ȽȾɠ: 

6ɬ
ɬ max

ɨɬ

B
b ·10

Q
  (104) 

6
ɬ

36,672
b ·10 73,345

500000
   

Ⱦɥɹ ɫؚɪɚɜɧɟɧɢɹ ɛɵɥ ɚɧɚɥɨɝɢɱɧɨ ɩɪɨɢɡɜɟɞёɧ ɪɚɫɱёɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ Ɍɗɉ 
ɛɥɨɤɚ Ɍ-255/305-240. Ɋɚɫɱёɬɵ ɩɨɤɚɡɚɥɢ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɩ ؚɪɟɜɨɫɯɨɞɫɬɜɨ ɛɥɨɤɚ Ɍ-
250/305-240-Ⱦ ɧɚɞ ɛɥɨɤɨɦ Ɍ-255/305-240 ɜ ɱɚɫɬɢ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɬɨɩɥɢɜɚ ɧɚ 
ɜɵ ؚɪɚɛɨɬɤɭ ɬɟɩɥɚ ɢ ɜɵ ؚɪɚɛɨɬɤɭ ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ. Ⱦɚɧɧɵɟ ɪɚɫɱёɬɨɜ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 6.  
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Ɍɚɛɥɢɰɚ 6 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɍ-255/305-240 Ɍ-250/305-240-Ⱦ 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ 
ɬɨɩɥɢɜɚ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ ɬɟɩɥɚ, 

ɤɝ/ȽȾɠ 
39,439 38,239 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ 
ɬɨɩɥɢɜɚ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ 

ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ, ɤɝ/(ɤȼɬ∙ɱ) 
0,261 0,251 

 
2.3 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
Ɉɩɢ ؚɪɚɹɫɶ ɧɚ ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɫɱёɬɵ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ Ɍ-

250/305-240-Ⱦ ɨɫɭɳɟɫɬɜɢɦ ɜɵɛɨ ؚɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨ ؚɪɭɞɨɜɚɧɢɹ. 
Ʉ ɨɫɧɨɜɧɨɦ ؚɭ ɨɛɨ ؚɪɭɞɨɜɚɧɢɸ ɩɪɢɧɚɞɥɟɠɢɬ:  

1) Ɍɭ ؚɪɛɨɚɝɪɟɝɚɬ Ɍ-250/305-240-Ⱦ. 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ n=3600 ɨɛ/ɦɢɧ. ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 

Nɧɨɦ=250 Ɇȼɬ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɤɨɧɞɟɧɫɚɰɢɨɧɧɨɦ 
ؚɪɟɠɢɦɟ Nmax=305 Ɇȼɬ. Ɋɚɫɯɨɞ ɪɚɛɨɱɟɝɨ ɩɚ ؚɪɚ ɱɟؚɪɟɡ ɬɭɪɛɢɧɭ ɪɚɜɟɧ D=980 ɬ/ɱ. 
Ɍɭ ؚɪɛɢɧɚ ɨɫɧɚɳɟɧɚ ɬɪɟɯɫɬɭɩɟɧɱɚɬɵɦ ɨɬɨɩɢɬɟɥɶɧɵɦ ɨɬɛɨɪɨɦ. Ⱦɚɜɥɟɧɢɟ ɩɚ ؚɪɚ ɜ 
ɜɟؚɪɯɧɟɦ ɨɬɛɨ ؚɪɟ ɫɨɫɬɚɜɥɹɟɬ 0,543 Ɇɉɚ, ɜ ɫɪɟɞɧɟɦ 0,271 Ɇɉɚ, ɚ ɜ ɧɢɠɧɟɦ 0,113 
Ɇɉɚ. 

 ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝ ؚɪɭɡɤɚ 500 Ɇȼɬ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟ ؚɪɚɬɭɪɚ 
ɧɚɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɪɚɜɧɹɟɬɫɹ tɫɜ=150˚ɋ. Ɍɭɪɛɨɭɫɬɚɧɨɜɤɚ ɢɦɟɟɬ ɞɟɜɹɬɶ 
ɧɟؚɪɟɝɭɥɢɪɭɟɦɵɯ ɨɬɛɨ ؚɪɨɜ ɞɥɹ ɪɟɝɟɧɟɪɚɬɢɜɧɨɝɨ ɩɨɞɨɝ ؚɪɟɜɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ. 
Ɍɭ ؚɪɛɢɧɚ ɢɦɟɟɬ ɱɟɬɵ ؚɪɟ ɰɢɥɢɧɞ ؚɪɚ: ɐȼȾ, ɐɋȾ-1, ɐɋȾ-2, ɐɇȾ. Ɋɚɛɨɬɚɟɬ 
ɫɨɜɦɟɫɬɧɨ ɫ ɝɟɧɟ ؚɪɚɬɨɪɨɦ Ɍȼȼ-320-2ɍ3 ɫ ɜɨɡɛ ؚɭɞɢɬɟɥɟɦ ȼȽɌ-4500-500ɭ3. 

 
2) Ʉɨɬɥɨɚɝ ؚɪɟɝɚɬ ɉɩ-1000-25-545/542-ȻɌ (ɉ-64-3). 
Ʉɨɬɥɨɚɝ ؚɪɟɝɚɬ ɩɨɞɨɛɪɚɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɱɟɬɨɦ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɩɨ 

ɩɪɟɞɟɥɶɧɨɦɭ ɩ ؚɪɨɩɭɫɤɭ ɨɫɬ ؚɪɨɝɨ ɩɚ ؚɪɚ ɱɟ ؚɪɟɡ ɬɭɪɛɢɧɭ, ɫ ɭɱɟɬɨɦ ɫɨɛɫɬɜɟɧɧɵɯ ɧ ؚɭɠɞ 
ɢ ɡɚɩɚɫɨɦ ɞɨ 3%. Ʉɨɬɥɨɚɝ ؚɪɟɝɚɬ ɦɚؚɪɤɢ ɉɩ-1000-25-545/542-ȻɌ - ɷɬɨ 
ɩ ؚɪɹɦɨɬɨɱɧɵɣ ɩɚ ؚɪɨɜɨɣ ɤɨɬɟɥ ɧɚ ɫɜɟ ؚɪɯɤɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɱɟɝɨ ɩɚ ؚɪɚ, 
ɢɦɟɟɬ ɨɞɢɧ ɩɪɨɦɩɟɪɟɝɪɟɜ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɤɨɪɩɭɫɧɵɦ, ɢɦɟɟɬ Ɍ–ɨɛɪɚɡɧɭɸ 
ɤɨɦɩɨɧɨɜɤɭ ɩɨɜɟ ؚɪɯɧɨɫɬɟɣ ɧɚɝ ؚɪɟɜɚ, ɝɚɡɨɩɥɨɬɧɵɣ, ɫ ɭ ؚɪɚɜɧɨɜɟɲɟɧɧɨɣ ɬɹɝɨɣ, ɫ 
ɬɜɟؚɪɞɵɦ ɲɥɚɤɨ ؚɭɞɚɥɟɧɢɟɦ. Ɍɨɩɨɱɧɚɹ ɤɚɦɟ ؚɪɚ - ɩ ؚɪɢɡɦɚɬɢɱɟɫɤɚɹ, ɨɬɤ ؚɪɵɬɨɝɨ ɬɢɩɚ, 
ɩ ؚɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ. Ƚɚɡɨɩɥɨɬɧɨɫɬɶ ɤɨɬɥɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɰɟɥɶɧɨɫɜɚ ؚɪɧɵɦɢ 
ɷɤؚɪɚɧɚɦɢ. Ʉɨɬɟɥ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩ ؚɪɢ ɫɧɢɠɟɧɢɢ ɬɟɦɩɟ ؚɪɚɬɭɪɵ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 
ɞɨ 165˚ɋ (ɛɟɡ ɉȼȾ) ɫ ɫɨɯ ؚɪɚɧɟɧɢɟɦ ɧɨɦɢɧɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ ɛɥɨɤɚ. ȼ 
ɤɚɱɟɫɬɜɟ ɫɟɡɨɧɧɨɝɨ ɬɨɩɥɢɜɚ ɦɨɠɟɬ ɜɵɫɬ ؚɭɩɚɬɶ ɩ ؚɪɢɪɨɞɧɵɣ ɝɚɡ. 

 
Ʉ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɦؚɭ ɨɛɨ ؚɪɭɞɨɜɚɧɢɸ ɩɪɢɧɚɞɥɟɠɚɬ: 
1) ɉɢɬɚɬɟɥɶɧɵɟ ɧɚɫɨɫɵ. 
ɇɚ ɛɥɨɤɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɨɞɢɧ ɩɢɬɚɬɟɥɶɧɵɣ ɬɭ ؚɪɛɨɧɚɫɨɫ, ɤɨɬɨɪɵɣ ɛ ؚɭɞɟɬ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɛɨɬɭ ɛɥɨɤɚ ɩɪɢ 100% ɧɚɝ ؚɪɭɡɤɢ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 
ɩɭɫɤɨɪɟɡɟɪɜɧɵɣ, ɧɚ 50% ɧɚɝɪɭɡɤɢ. 
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Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɱɟ ؚɪɟɡ ɝɥɚɜɧɵɣ ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɫ ɭɱɟɬɨɦ 
ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɩɨɬɟɪɶ - 2% ɢ ɩɨɬɟؚɪɶ ɜ ɤɨɧɞɟɧɫɚɬɨɨɱɢɫɬɤɟ. 

Ȼɟɪёɦ ɤ ɭɫɬɚɧɨɜɤɟ ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɉɌɇ-1100-350. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 1100 ɦ3/ɱ; 
ɛ) ɧɚɩɨ ؚɪ - 3500 ɦ ɜɨɞ. ɫɬ. 
Ⱦɥɹ ɩ ؚɭɫɤɨɜɵɯ ɨɩɟɪɚɰɢɣ ɢ ɨɫɬɚɧɨɜɚɯ ɛɥɨɤɚ, ɚ ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɵ ɧɚ 

ɩɨɧɢɠɟɧɧɵɯ ɧɚɝɪɭɡɤɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɭɫɤɨ ؚɪɟɡɟɪɜɧɨɝɨ ɷɥɟɤɬ ؚɪɨɧɚɫɨɫɚ ɉɗɇ-
600-300-2. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 600 ɦ3/ɱ; 
ɛ) ɧɚɩɨ ؚɪ - 320 ɦ ɜɨɞ. ɫɬ.; 
ɜ) ɱɢɫɥɨ ɨɛɨ ؚɪɨɬɨɜ ɜ ɦɢɧ ؚɭɬɭ – 3000. 
ɉؚɪɢɜɨɞɨɦ ɷɥɟɤɬ ؚɪɨɧɚɫɨɫɚ ɫɥ ؚɭɠɢɬ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɶ ɬɢɩɚ Ⱥȼ-8000/6000. 
 
2) Ȼɭɫɬɟؚɪɧɵɟ ɧɚɫɨɫɵ. 
ɑɬɨ ɛɵ ɧɟ ɜɨɡɧɢɤɚɥɚ ɤɚɜɢɬɚɰɢɹ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɢ ɞɥɹ ɩɨɜɵɲɟɧɧɨɣ 

ɧɚɞɟɠɧɨɫɬɢ ɟɝɨ ɪɚɛɨɬɵ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɬ ؚɪɢ ɛɭɫɬɟ ؚɪɧɵɯ ɧɚɫɨɫɚ (Ȼɇ) ɬɢɩɚ  
12 ɉȾ-8. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɧɨɦɢɧɚɥɶɧɚɹ ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 650 ɦ3/ɱ; 
ɛ) ɧɚɩɨ ؚɪ - 258 ɦ ɜɨɞ. ɫɬ.; 
ɜ) ɱɚɫɬɨɬɚ ɜ ؚɪɚɳɟɧɢɹ - 2975 ɨɛ/ɦɢɧ. 
ɉؚɪɢɜɨɞɨɦ ɫɥؚɭɠɢɬ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɶ 2Ⱥ3Ɇ - 600/800. 
 
3) Ʉɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ. 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ 1 ɫɬ ؚɭɩɟɧɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɬ ؚɪɢ ɧɚɫɨɫɚ 

ɬɢɩɚ Ʉɋȼ-500-85. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɧɨɦɢɧɚɥɶɧɚɹ ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 500 ɦ3/ɱ; 
ɛ) ɧɚɩɨ ؚɪ - 85 ɦ ɜɨɞ. ɫɬ.; 
ɜ) ɱɚɫɬɨɬɚ ɜ ؚɪɚɳɟɧɢɹ - 980 ɨɛ/ɦɢɧ. 
ɉؚɪɢɜɨɞɨɦ ɷɥɟɤɬ ؚɪɨɧɚɫɨɫɚ ɫɥɭɠɢɬ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɶ Ⱥ0104-611-32. 
 
ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ 2 ɫɬ ؚɭɩɟɧɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɬɪɢ ɧɚɫɨɫɚ 

ɬɢɩɚ Ʉɋȼ-500-220. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɧɨɦɢɧɚɥɶɧɚɹ ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 500 ɦ3/ɱ.; 
ɛ) ɧɚɩɨ ؚɪ - 220 ɦ ɜɨɞ. ɫɬ.; 
ɜ) ɱɚɫɬɨɬɚ ɜ ؚɪɚɳɟɧɢɹ - 1480 ɨɛ/ɦɢɧ. 
ɉؚɪɢɜɨɞɨɦ ɷɥɟɤɬ ؚɪɨɧɚɫɨɫɚ ɫɥ ؚɭɠɢɬ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɶ ɬɢɩɚ Ⱥȼ-114-4. 
 
Ⱦɥɹ ɨɬɤɚɱɤɢ ɞɪɟɧɚɠɚ ɪɚɛɨɱɟɝɨ ɩɚ ؚɪɚ ɫɟɬɟɜɵɯ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟɣ 

ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɹɬɶ ɧɚɫɨɫɨɜ Ʉɋȼ-320-160, ɢɡ ɧɢɯ ɬɪɢ ɧɚɫɨɫɚ ɞɥɹ ɉɋȽ-1,  
ɞɜɚ - ɞɥɹ ɉɋȽ-2. 
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Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɧɨɦɢɧɚɥɶɧɚɹ ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 320 ɦ3/ɱ.; 
ɛ) ɧɚɩɨ ؚɪ - 160 ɦ ɜɨɞ. ɫɬ.; 
ɜ) ɱɚɫɬɨɬɚ ɜ ؚɪɚɳɟɧɢɹ - 1500 ɨɛ/ɦɢɧ. 
ɉؚɪɢɜɨɞɨɦ ɷɥɟɤɬ ؚɪɨɧɚɫɨɫɚ ɫɥ ؚɭɠɢɬ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɶ ɬɢɩɚ Ⱥȼ-113-4. 
 
4) Ʉɨɧɞɟɧɫɚɬɨɪ. 
Ⱦɥɹ ɬɭ ؚɪɛɨɚɝɪɟɝɚɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɤɨɧɞɟɧɫɚɬɨ ؚɪ ɬɢɩɚ Ʉ-2-1400-1. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɩɨɜɟ ؚɪɯɧɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ - 14000 ɦ2.; 
ɛ) ɱɢɫɥɨ ɯɨɞɨɜ - 2.; 
ɜ) ɪɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ - 14000-22000 ɦ3/ɱ.; 
ɝ) ɤɨɥɢɱɟɫɬɜɨ ɬɪɭɛɨɤ: 
-ɨɫɧɨɜɧɨɣ ɩ ؚɭɱɨɤ - 14232 ɲɬ. 
-ɜɬɨؚɪɨɫɬɟɩɟɧɧɵɣ - 4382 ɲɬ. 
 
5) ɐɢ ؚɪɤɭɥɹɰɢɨɧɧɵɟ ɧɚɫɨɫɵ. 
Ɋɚɫɯɨɞ ɰɢ ؚɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚ ؚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɬɭ ؚɪɛɢɧɵ 

ɫɨɫɬɚɜɥɹɟɬ 28500 ɦ3/ɱ. 
ɇɚ ɛɥɨɤ ɫɬɚɜɢɦ ɞɜɚ ɧɚɫɨɫɚ ɧɚ 50% ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 
 
ȼ ɤɚɱɟɫɬɜɟ ɰɢ ؚɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɧɚɫɨɫɵ ɬɢɩɚ  

Ɉɉ5-110ɗ 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 10800-22320 ɦ3/ɱ; 
ɛ) ɧɚɩɨ ؚɪ - 4,5-8,4  ɦ ɜɨɞ. ɫɬ.; 
ɜ) ɱɚɫɬɨɬɚ ɜ ؚɪɚɳɟɧɢɹ - 485 ɨɛ/ɦɢɧ.; 
ɝ) ɦɨɳɧɨɫɬɶ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɹ - 1000 ɤȼɬ. 
 
6) Ɋɟɝɟɧɟؚɪɚɬɢɜɧɚɹ ɭɫɬɚɧɨɜɤɚ. 
Ɋɟɝɟɧɟؚɪɚɬɢɜɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɨɯɥɚɞɢɬɟɥɹ ɷɠɟɤɬɨ ؚɪɨɜ, ɫɚɥɶɧɢɤɨɜɵɯ 

ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, ɱɟɬɵɪɟɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɚɷɪɚɬɨɪɚ 10 ɚɬɚ, 
ɬɪёɯ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɹ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

Ⱦɚɧɧɵɟ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚ ؚɪɚɤɬɟɪɢɫɬɢɤ ɪɟɝɟɧɟɪɚɬɢɜɧɵɯ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɟɣ 
ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰ ؚɭ 7. 

 
Ɍɚɛɥɢɰɚ 7 - Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚ ؚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɝɟɧɟɪɚɬɢɜɧɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ 
ɉɨɜɟؚɪɯɧɨɫɬɶ 

ɨɯɥɚɠɞɟɧɢɹ, ɦ2 
Ɋɚɫɯɨɞ ɜɨɞɵ, ɦ3/ɱ 

ɋɨɩ ؚɪɨɬɢɜɥɟɧɢɟ, 
ɦ ɜɨɞ. ɫɬ. 

ɉɇȾ-1 ɉɇ-400-26-7-II  400 750 4,5 
ɉɇȾ-2 ɉɇ-400-26-7-II  400 750 4,5 
ɉɇȾ-3 ɉɇ-400-26-7-II  400 750 4,5 
ɉɇȾ-4 ɉɇ-400-26-7-II  400 750 4,5 
ɉȼȾ-5 ɉȼ-900-380-66-I 900 950 14,0 
ɉȼȾ-6 ɉȼ-1200-380-43- I 1200 950 17,7 
ɉȼȾ-7 ɉȼ 900-380-18-I 900 950 14,7 
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7) ɋɥɢɜɧɵɟ ɧɚɫɨɫɵ. 
ɋɥɢɜɧɵɟ ɧɚɫɨɫɵ ɨɬɤɚɱɢɜɚɸɬ ɞɪɟɧɚɠ ɝ ؚɪɟɸɳɟɝɨ ɩɚ ؚɪɚ ɉɇȾ-4, ɉɇȾ-3, 

ɉɇȾ-2 ɢ ɉɇȾ-1 ɜ ɫɯɟɦɭ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ. ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɨɞɢɧ ɧɚɫɨɫ ɬɢɩɚ 
Ʉɋ-80-155 ɫ ɷɥɟɤɬؚɪɨɞɜɢɝɚɬɟɥɟɦ ȺɈ2-91-2 ɦɨɳɧɨɫɬɶɸ 75 ɤȼɬ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 80 ɦ3/ɱ.; 
ɛ) ɧɚɩɨ ؚɪ - 155 ɦ ɜɨɞ. ɫɬ. 
 
8) Ⱦɟɚɷ ؚɪɚɬɨɪ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɜɵɛɢɪɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɨɞɢɧ 

ɞɟɚɷؚɪɚɬɨɪ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɬɢɩɚ Ⱦɉ-1000/100. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɉؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 1000 ɦ3/ɱ.; 
ɛ) Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ – 1,03 Ɇɉɚ. 
ɋ ɤɨɥɨɧɤɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɛɚɤ ɫ ɩɨɥɟɡɧɨɣ ɟɦɤɨɫɬɶɸ V = 100 ɦ3, ɨɧ ɛ ؚɭɞɟɬ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɲɟɫɬɢɦɢɧ ؚɭɬɧɵɣ ɡɚɩɚɫ ɞɟɚɷ ؚɪɢɪɨɜɚɧɧɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɩɪɢ 
ɪɚɛɨɬɟ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ. 

 
9) Ɍɟɩɥɨ ؚɮɢɤɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ. 
Ɍɟɩɥɨ ؚɮɢɤɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪёɯ ɨɫɧɨɜɧɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 

ɬɢɩɚ ɉɋȽ-5000-3,5-8-11 (1 ɫɬɭɩɟɧɶ), ɉɋȽ-5000-3,5-8-11 (2 ɫɬɭɩɟɧɶ), ɉɋȽ-5000-
3,5-8-11 (3 ɫɬɭɩɟɧɶ). 

ɋɟɬɟɜɵɟ ɩɨɞɨɝ ؚɪɟɜɚɬɟɥɢ ɩ ؚɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɨ ؚɪɢɡɨɧɬɚɥɶɧɵɟ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɫ ɩɨɜɟؚɪɯɧɨɫɬɶɸ ɧɚɝ ؚɪɟɜɚ - 5000 ɦ3. 

ɉɋȽ-1 ɪɚɛɨɬɚɟɬ ɧɚ ɩɚ ؚɪɟ ɬɭ ؚɪɛɢɧɵ ɜ ɢɧɬɟ ؚɪɜɚɥɟ 0,1-0,120 Ɇɉɚ. ɉɋȽ-2 
ɪɚɛɨɬɚɟɬ ɧɚ ɩɚ ؚɪɟ ɬɭ ؚɪɛɢɧɵ ɜ ɢɧɬɟ ؚɪɜɚɥɟ 0,2-0,28 Ɇɉɚ. ɉɋȽ-3 ɪɚɛɨɬɚɟɬ ɧɚ ɩɚ ؚɪɟ 
ɬɭ ؚɪɛɢɧɵ ɜ ɢɧɬɟ ؚɪɜɚɥɟ 0,5-0,6 Ɇɉɚ. 

Ⱦɪɟɧɚɠ ɝ ؚɪɟɸɳɟɝɨ ɩɚ ؚɪɚ ɉɋȽ ɨɬɤɚɱɢɜɚɟɬɫɹ ɧɚɫɨɫɚɦɢ ɜ ɥɢɧɢɸ ɨɫɧɨɜɧɨɝɨ 
ɤɨɧɞɟɧɫɚɬɚ. 

 
10) ɋɟɬɟɜɵɟ ɧɚɫɨɫɵ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɧɚ ɛɥɨɤ ɪɚɜɟɧ 7955 ɦ3/ɱ. Ɉɩɢ ؚɪɚɹɫɶ ɧɚ 

ɷɬɨɨ, ɜ ɤɚɱɟɫɬɜɟ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ 1 ɫɬ ؚɭɩɟɧɢ ɜɵɛɢɪɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɞɜɚ ɧɚɫɨɫɚ 
ɬɢɩɚ ɋɗ-5000-70 ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ Ⱦɇ-30-2-16. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 5000 ɦ3/ɱ.; 
ɛ) ɧɚɩɨ ؚɪ - 70 ɦ ɜɨɞ. ɫɬ.; 
ɜ) ɦɨɳɧɨɫɬɶ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɹ - 1250 ɤȼɬ.; 
ɝ) ɱɢɫɥɨ ɨɛɨ ؚɪɨɬɨɜ - 1480 ɨɛ/ɦɢɧ. 
ȼ ɤɚɱɟɫɬɜɟ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ 2 ɫɬ ؚɭɩɟɧɢ ɜɵɛɢ ؚɪɚɟɦ ɞɜɚ ɧɚɫɨɫɚ ɬɢɩɚ  

ɋɗ-5000-160 ɫ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɟɦ 2ȺɆɁ-2500. 
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Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 5000 ɦ3/ɱ.; 
ɛ) ɧɚɩɨ ؚɪ - 160 ɦ ɜɨɞ. ɫɬ.; 
ɜ) ɦɨɳɧɨɫɬɶ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɹ - 2500 ɤȼɬ.; 
ɝ) ɱɢɫɥɨ ɨɛɨ ؚɪɨɬɨɜ - 3000 ɨɛ/ɦɢɧ. 
 
11) Ɇɚɫɥɨɫɢɫɬɟɦɚ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɚ. 
Ɇɚɫɥɨɫɢɫɬɟɦɚ ɌȽ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɦɚɡɤɢ ɦɚɫɥɨɦ 

ɩɨɞɲɢɩɧɢɤɨɜ ɬɭɪɛɢɧɵ. ȼ ɦɚɫɥɨɫɢɫɬɟɦɚ ɟɫɬɶ ɦɚɫɥɹɧɵɣ ɛɚɤ, ɟɦɤɨɫɬɶɸ 51 ɦ3, 
ɬɪɢ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɹ ɬɢɩɚ 2-240, ɝɪɭɩɩɚ ɧɚɫɨɫɨɜ ɩɟ ؚɪɟɦɟɧɧɨɝɨ ɢ ɩɨɫɬɨɹɧɧɨɝɨ 
ɬɨɤɨɜ. 

ɇɚɫɨɫ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɌȽ, ɉɗɇ, ɉɌɇ ɬɢɩɚ 8ɇȾȼ ɜ ɤɨɥ-ɜɟ 2 ɲɬ. ɫ 
ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɟɦ Ⱥ-113-4-ɇ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 400 ɦ3/ɱ.; 
ɛ) ɧɚɩɨ ؚɪ - 320 ɦ ɜɨɞ. ɫɬ.; 
ɜ) ɦɨɳɧɨɫɬɶ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɹ - 100ɤȼɬ. 
ɇɚɫɨɫ ɫɢɫɬɟɦɵ ɫɦɚɡɤɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɬɢɩɚ 8ɇȾȼ ɜ ɤɨɥ-ɜɟ 2 ɳɬ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 216 ɦ3/ɱ.; 
ɛ) ɧɚɩɨ ؚɪ - 28 ɦ ɜɨɞ. ɫɬ.; 
ɜ) ɦɨɳɧɨɫɬɶ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɹ - 40 ɤȼɬ. 
 
12) ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧɵ. 
Ɍɭ ؚɪɛɢɧɚ Ɍ-250/305-240-Ⱦ ɢɦɟɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ ɫɢɫɬɟɦɨɣ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɋɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɫɥؚɭɠɢɬ ɤɨɧɞɟɧɫɚɬ, ɩɨɞɚɜɚɟɦɵɣ ɫ Ɋ=20-24 ɚɬɚ., ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɨɫɚɦɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨ ɡɚɦɤɧ ؚɭɬɨɦɭ ɤɨɧɬɭ ؚɪɭ ɢɥɢ ɨɬ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ ɬɭ ؚɪɛɢɧɵ. 
ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɧɚɫɨɫ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɢɩɚ 
ɊɆɋ-7-215 ɜ ɤɨɥ-ɜɟ 4 ɲɬ., ɛɚɤ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 175 ɦ3/ɱ.; 
ɛ) ɧɚɩɨ ؚɪ - 215 ɦ ɜɨɞ. ɫɬ.; 
ɜ) ɦɨɳɧɨɫɬɶ ɷɥɟɤɬ ؚɪɨɞɜɢɝɚɬɟɥɹ - 160 ɤȼɬ. 
 
13) Ⱦ ؚɭɬɶɟɜɵɟ ɜɟɧɬɢɥɹɬɨ ؚɪɵ ɢ ɞɵɦɨɫɨɫɵ. 
 
Ɍɟɨ ؚɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞ ؚɭɯɚ, ɦ3/ɤɝ: 

0 0.0889 ( 0.375 ) 0.265 0.0333Ɋ P P P
BV C S H O                  (105) 

0 0.889(4.6 0.375 0.2) 0,265 3 0,0333 13.2 4,149BV          

Ɍɟɨ ؚɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɚɡɨɬɚ, ɦ3/ɤɝ: 
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2

0 00.79 0.8
100

P

N В
N

V V                    (106) 

2

0 0.6
0.79 4.149 0.8 3.28

100NV       

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɬ ؚɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ, ɦ3/ɤɝ: 

2

0 0.375
1.866

100

Ɋ Ɋ

RO

C S
V

 
                 (107) 

2

0 42.6 0.375 0.2
1.866 0.769

100ROV
 

              

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚ ؚɪɨɜ, ɦ3/ɤɝ: 

2

0 00,111 0.0124 0.0161P P
H O BV H W V                   (108) 

2

0 0.111 3 0.0124 33 0,0161 4.149 0.4H OV         

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɩ ؚɪɨɞɭɤɬɨɜ ɫɝɨ ؚɪɚɧɢɹ, ɦ3/ɤɝ: 
000

222 NROOH
ɝ VVVV                  (109) 

0.4 0.769 3.283 4.479ɝV      

ɉؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞ ؚɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨ ؚɪɚ ɨɩ ؚɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨ ؚɪɦɭɥɟ, 
ɦ3/ɫ: 

0 273
( )

273
хɜ

ɜɟɧ ɜ ɬ ɬ ɩɩ ɜɡɩ
t

V B V     
                    (110) 

ɝɞɟ ɬ - ɤɨɷ ؚɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ, ɩ ؚɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1.2; 
      ɬ - ɩ ؚɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ, ɩ ؚɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0.08; 
      ɩɩ  - ɩ ؚɪɢɫɨɫ ɜɨɡɞ ؚɭɯɚ ɜ ɫɢɫɬɟɦɟ ɩɵɥɟɩ ؚɪɢɝɨɬɨɜɥɟɧɢɢ ɩ ؚɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 
0.03;                        
      хɜt - ɬɟɦɩɟؚɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ. 

30 273
50 4.29 (1.2 0.08 0.03 0.05) 103.611

273ɜɟɧV


         

Ɋɚɫɱɟɬɧɚɹ ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɵɦɨɫɨɫɚ, ɦ3/ɫ: 

)
273

273
)1(( 0 

 ɞ
ɜɞ

ɝ
ɞ

t
VVBV               (111) 

160 273
50 (4.479 (1.5 1) 4.149 ) 1934

273ɞV


        
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ɉؚɪɢɧɢɦɚɟɦ ɫɭɦɦɚ ؚɪɧɵɣ ɩɟ ؚɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɨ ɜɨɡɞ ؚɭɲɧɨɦɭ ɬ ؚɪɚɤɬɭ Hɩɨɬ=4 
ɤɉɚ. Ɍɨɝɞɚ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨ ؚɪ ɞ ؚɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨ ؚɪɚ, ɤɉɚ: 

1.1 1.1 4 4.4ɩɨɬH H                     (112) 
 
ȼɵɛɢ ؚɪɚɟɦ ɞ ؚɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨ ؚɪ ɬɢɩɚ ȼȾɇ-18-11ؚɭ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
 ɉؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 117/88 ɦ3/ɱ; 
 ɄɉȾ – 83 %; 
 ɑɚɫɬɨɬɚ ɜؚɪɚɳɟɧɢɹ - 980/740 ɨɛ/ɦɢɧ; 
 Ɇɨɳɧɨɫɬɶ - 1250/725 ɤȼɬ. 

 
ɉؚɪɢɧɢɦɚɟɦ ɫɭɦɦɚ ؚɪɧɵɣ ɩɟ ؚɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɨ ɝɚɡɨɜɨɦ ؚɭ ɬ ؚɪɚɤɬɭ Hɩɨɬ=3 ɤɉɚ. 
Ɍɨɝɞɚ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨ ؚɪ ɞɵɦɨɫɨɫɚ, ɤɉɚ: 

1.1 1.1 1.3 3.3ɩɨɬH H                    (113) 
 

ȼɵɛɢ ؚɪɚɟɦ ɞɵɦɨɫɨɫ ɬɢɩɚ ȾɈȾ-3 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
 ɉؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 1335/1520; 
 ɑɚɫɬɨɬɚ ɜؚɪɚɳɟɧɢɹ - 370 ɨɛ/ɦɢɧ; 
 Ɇɨɳɧɨɫɬɶ – 1570/2500 ɤȼɬ. 
 
 
2.4 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ 
 
Ɍɚɤ ɤɚɤ ɬɟɤɭɳɢɣ ɩɪɨɟɤɬ ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɞɥɹ Ɍɗɐ-3 ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ, ɜ 

ɱɟɪɬɟ ɤɨɬɨɪɨɝɨ ɬɟɱёɬ ɪɟɤɚ ȿɧɢɫɟɣ, ɜɩɨɥɧɟ ɥɨɝɢɱɧɨ ɢ ɪɚɡɭɦɧɨ ɭɫɬɪɨɣɫɬɜɨ 
ɩɪɹɦɨɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɉɪɢ ɩ ؚɪɹɦɨɬɨɱɧɨɣ ɫɢɫɬɟɦɟ ɜɨɞɚ, ɛɟɪɭɳɚɹɫɹ ɢɡ ɪɟɤɢ, ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɨ ؚɪɨɜ 
ɢ ɜɫɟɯ ɨɯɥɚɞɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɥɢɜɚɟɬɫɹ ɜ ɪɟɤɭ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ, ɭɫɬɪɚɧɹɸɳɟɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɦɟɲɢɜɚɧɢɹ ɩɨɞɨɝ ؚɪɟɬɨɣ ɜɨɞɵ ɤ 
ɛɟɪɭɳɟɣ ɜɨɞɟ. Ⱦɥɹ ɩ ؚɪɹɦɨɬɨɱɧɨɣ ɫɢɫɬɟɦɵ ɫ ؚɪɟɞɧɟɝɨɞɨɜɨɣ ɞɟɛɢɬ ɪɟɤɢ ɞɨɥɠɟɧ ɜ 
ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɩ ؚɪɟɜɨɫɯɨɞɢɬɶ ɩɨɬ ؚɪɟɛɧɨɫɬɶ ɷɥɟɤɬ ؚɪɨɫɬɚɧɰɢɢ ɜ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɟ. 

Ɋɟɤɚ ȿɧɢɫɟɣ ɤ ؚɪɭɝɥɨɝɨɞɢɱɧɨ ɢ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨ ؚɪɹɟɬ ɩɨɬ ؚɪɟɛɧɨɫɬɶ 
ɫɬɚɧɰɢɢ ɜ ɜɨɞɟ. 

ɋɥɢɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɤɨɜ ɨɫ ؚɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɝɨ ؚɪɨɞɫɤɭɸ 
ɤɚɧɚɥɢɡɚɰɢɸ. 

 
2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɰɟɯɚ ɬɨɩɥɢɜɨɩɨɞɚɱɢ 
 
ɇɚ Ʉؚɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 ɢɧɞɢɜɢɞ ؚɭɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɩɵɥɟɩ ؚɪɢɝɨɬɨɜɥɟɧɢɹ, 

ɫɠɢɝɚɸɬ ؚɭɝɨɥɶ, ɞɨɫɬɚɜɥɹɟɦɵɣ ɜ ɜɚɝɨɧɚɯ ɢɡ ɦɟɫɬɧɨɝɨ Ȼɨ ؚɪɨɞɢɧɫɤɨɝɨ 
ɦɟɫɬɨ ؚɪɨɠɞɟɧɢɹ. ɍɝɨɥɶ ɜ ɜɚɝɨɧɚɯ ɞɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɟ 
ؚɪɚɡɝɪɭɡɨɱɧɨɟ ɭɫɬ ؚɪɨɣɫɬɜɨ (ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɶ) ɦɚ ؚɪɤɢ ȼɊɋ-134Ɇ, ɝɞɟ ɜɚɝɨɧ 
ɩɨɜɨؚɪɚɱɢɜɚɟɬɫɹ ɧɚ 180 ɝ ؚɪɚɞ. ɢ ɭɝɨɥɶ ɩɟɪɟɫɵɩɚɟɬɫɹ ɜ ɪɚɡɝɪɭɡɨɱɧɵɣ ɛɭɧɤɟ ؚɪ, ɩɨɞ 
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ɧɢɦ ؚɪɚɫɩɨɥɨɠɟɧɵ ɤɨɧɜɟɣɟɪɵ, ɩɨɫɥɟ ɱɟɝɨ ɩɨ ɤɨɧɜɟɣɟ ؚɪɧɵɦ ɥɢɧɢɹɦ ɩɨɞɚɸɬɫɹ ɜ 
ɭɡɟɥ ɩɟɪɟɫɵɩɤɢ, ɜ ɧɟɦ ɭɝɨɥɶ ɦɨɠɟɬ ɧɚɩ ؚɪɚɜɥɹɬɶɫɹ ɜ ɪɟɡɟɪɜɧɵɣ ɫɤɥɚɞ – ɲɬɚɛɟɥɹ 
ɟɦɤɨɫɬɶɸ 175 ɬɵɫ. ɬɨɧɧ ɢɥɢ ɞɚɥɟɟ ɩɨ ɭɝɨɥɶɧɨɦɭ ɬ ؚɪɚɤɬɭ ɜ ɱɟɬɵ ؚɪɟɯɛɥɨɱɧɨɦ 
ɞ ؚɪɨɛɢɥɶɧɨɦ ɤɨɪɩɭɫɟ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧɵ ɞ ؚɪɨɛɢɥɤɢ ɬɢɩɚ (Ɇ20×30Ƚ) 
ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 1200 ɬ/ɱ, ɝɞɟ ɭɝɨɥɶ ɩ ؚɪɨɯɨɞɢɬ ɦɟɬɚɥɥɨ ؚɭɥɨɜɢɬɟɥɢ ɢ 
ɩɨɩɚɞɚɟɬ ɜ ɞ ؚɪɨɛɢɥɤɢ ɝ ؚɪɭɛɨɝɨ ɩɨɦɨɥɚ ɞɥɹ ɪɚɡɦɨɥɚ ɧɚ ɛɨɥɟɟ ɦɟɥɤ ؚɭɸ ɮ ؚɪɚɤɰɢɸ. 
Ⱦɚɥɶɲɟ ɞ ؚɪɨɛɥɟɧɵɣ ɭɝɨɥɶ ɩɨ ɤɨɧɜɟɣɟ ؚɪɭ ɩɨɫɬɭɩɚɟɬ ɜ ɛɭɧɤɟ ؚɪ ɫɵ ؚɪɨɝɨ ɭɝɥɹ, ɚ ɡɚ 
ɬɟɦ ɩɢɬɚɬɟɥɹɦɢ ɫɵ ؚɪɨɝɨ ɭɝɥɹ (ɉɋɍ) ɩɨɞɚɟɬɫɹ ɜ ɦɟɥɶɧɢɰ ؚɭ ɬɨɧɤɨɝɨ ɩɨɦɨɥɚ ɢ 
ɪɚɡɦɚɥɵɜɚɟɬɫɹ ɞɨ ɫɨɫɬɨɹɧɢɹ ɩɵɥɢ. Ɏɚɤɬɢɱɟɫɤɚɹ ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɬɨɩɥɢɜɧɨɝɨ ɬ ؚɪɚɤɬɚ ɞɨ 1100 ɬ/ɱ ɩɪɢ ɫɤɨ ؚɪɨɫɬɢ ɥɟɧɬɵ 2 ɦ/ɫ. 

 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭ ؚɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɤɨɬɟɥɶɧɨɝɨ ɚɝ ؚɪɟɝɚɬɚ ȿɩ-670-

545- 13,8ȻɌ ɫɨɫɬɚɜɥɹɟɬ B670=144,07 ɬ/ɱ, 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭ ؚɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɤɨɬɟɥɶɧɨɝɨ ɚɝ ؚɪɟɝɚɬɚ ɉɩ-1000-

25-545/542-ȻɌ ɫɨɫɬɚɜɥɹɟɬ B1000 =181,22 ɬ/ɱ. 
ɋɭɦɦɚؚɪɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɞɥɹ ɤɨɬɥɨɜ, ɬ/ɱ: 𝐵ˑ˄˜ = 𝐵଺଻଴ + ͺ ∗ 𝐵ଵ଴଴଴, (114) 𝐵ˑ˄˜ = ͳͶͶ,Ͳ͹ + ͺ ∗ ͳͺͳ,ʹʹ = ͳͷͻ͵,ͺ  

Ɏɚɤɬɢɱɟɫɤɚɹ ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɨɩɥɢɜɧɨɝɨ ɬ ؚɪɚɤɬɚ ɞɨ 1100 ɬ/ɱ ɩɪɢ 
ɫɤɨؚɪɨɫɬɢ ɥɟɧɬɵ 2 ɦ/ɫ, ɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞ ؚɪɨɛɢɥɨɤ 1200ɬ/ɱ. ɋɭɦɦɚ ؚɪɧɵɣ 
ɪɚɫɯɨɞ ɤɨɬɥɨɜ ɫɨɫɬɚɜɥɹɟɬ 1593,8 ɬ/ɱ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɞɥɹ 
ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɞɨɩɨɥɧɢɬɟɥɶɧ ؚɭɸ ɧɢɬɤ ؚɭ, ɩ ؚɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 500 ɬ/ɱ. 

ɇɚ ɬɟɩɥɨɜɨɣ ɫɬɚɧɰɢɢ ɩ ؚɪɢɦɟɧɹɟɦ ɩɪɢɟɦɧɨɟ ؚɪɚɡɝɪɭɡɨɱɧɨɟ ɭɫɬ ؚɪɨɣɫɬɜɨ, ɫ 
ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɹɦɢ. 

ȼɚɝɨɧɨɨɩ ؚɪɨɤɢɞɵɜɚɬɟɥɢ ɢɫɩɨɥɶɡ ؚɭɸɬɫɹ ɧɚ ɫɬɚɧɰɢɹɯ ɫ ɪɚɫɯɨɞɨɦ ɬɨɩɥɢɜɚ 
ɛɨɥɟɟ 150 ɬ/ɱ. ɑɢɫɥɨ ɜɚɝɨɧɨɨɩ ؚɪɨɤɢɞɵɜɚɬɟɥɟɣ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ. ȼ 
ɧɚɲɟɦ ɫɥؚɭɱɚɟ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɜɚ ɜɚɝɨɧɨɨɩ ؚɪɨɤɢɞɵɜɚɟɥɹ, ɨɞɢɧ ɢɡ ɧɢɯ ɪɟɡɟɪɜɧɵɣ. 
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3 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɜɵɛ ؚɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟ ؚɪɭ ɩ ؚɪɢɦɟɧɹɟɬɫɹ 
ɜɵɫɨɤɨɷ ؚɮɮɟɤɬɢɜɧɚɹ ɫɢɫɬɟɦɚ ɡɨɥɨ ؚɭɥɚɜɥɢɜɚɧɢɹ ɫ ɞɜ ؚɭɦɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɦɢ ɬɢɩɚ 
ɗȽȺ1-40-12-6-4-330-5 ɫ ɫɬɟɩɟɧɶɸ ɭɥɚɜɥɢɜɚɧɢɹ 99%. 

 
3.1 Ɂɨɥɨɭɥɚɜɥɢɜɚɧɢɟ 
 
ɍɥɚɜɥɢɜɚɧɢɟ ɬɜɟ ؚɪɞɵɯ ɱɚɫɬɢɰ ɢɡ ɨɫɧɨɜɧɨɝɨ ɩɨɬɨɤɚ ɭɯɨɞɹɳɢɯ ɞɵɦɨɜɵɯ 

ɝɚɡɨɜ ɢɫɩɨɥɧɹɟɬɫɹ ɷɥɟɤɬ ؚɪɨɮɢɥɶɬɪɨɦ ɗȽȾ 2-128-9-6-4-200-5 ɫ ɝɨ ؚɪɢɡɨɧɬɚɥɶɧɵɦ 
ɞɜɢɠɟɧɢɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɞɜɭɯɴɹ ؚɪɭɫɧɵɣ, ɫ ɞɜ ؚɭɦɹ ɫɟɤɰɢɹɦɢ, 128 ɝɚɡɨɜɵɯ 
ɩ ؚɪɨɯɨɞɨɜ ɜ ɞɜ ؚɭɯ ɹ ؚɪɭɫɚɯ, ɩɪɢ ɷɬɨɦ ɫɤɨ ؚɪɨɫɬɶ ɝɚɡɨɜ ɜ ɚɤɬɢɜɧɨɦ ɫɟɱɟɧɢɢ ɫɨɫɬɚɜɢɬ 
1.3 ɦ/ɫ, ɷɬɨ ɩɨɡɜɨɥɢɬ ɷɥɟɤɬɪɨɮɢɥɶɬ ؚɪɭ ɪɚɛɨɬɚɬɶ ɄɉȾ ɨɤɨɥɨ 99%. 

 
Ɋɚɫɯɨɞ ɥɟɬ ؚɭɱɟɣ ɡɨɥɵ ɧɚ ɜɵɯɨɞɟ ɜ ɮɢɥɶɬ ؚɪ ɨɩؚɪɟɞɟɥɹɬɫɹ ɩɨ ɮɨ ؚɪɦɭɥɟ, ɤɝ/ɱ: 

32700
01.001.0 4

ɪ
ɧɪ

ɭɧ
ɜх
ɡɨɥ

Q
qBAaBM               (115) 

ɝɞɟ     ɭɧa  =0.85 – ɞɨɥɹ ɡɨɥɵ ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ;  
ɪA - ɡɨɥɶɧɨɫɬɶ ɬɨɩɥɢɜɚ, %; 

4q = 0.5 % ɩɨɬɟ ؚɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ 

15280
0.01 442 3600 0.85 7.4 0.01 442 3600 0.5 103800

32700
ɜх
ɡɨɥM             

Ɋɚɫɯɨɞ ɥɟɬ ؚɭɱɟɣ ɡɨɥɵ ɜ ɞɵɦɨɜ ؚɭɸ ɬ ؚɪɭɛɭ, ɤɝ/ɱ: 
  

100 100 99
103800 1038

100 100
ɡɭɜых ɜх

ɡɨɥ ɡɨɥM M
 

                  (116) 

3.2 Ɂɨɥɨɭɞɚɥɟɧɢɟ 

ɍɞɚɥɟɧɢɟ ɲɥɚɤɚ ɢɡ ɩɨɞɬɨɩɨɤ, ؚɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɤɨɬɥɨɚɝ ؚɪɟɝɚɬɨɜ 
ɩɪɨɢɫɯɨɞɢɬ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨ ɫ ɩɨɦɨɳɶɸ ɫɤ ؚɪɟɛɤɨɜɨɝɨ ɬ ؚɪɚɧɫɩɨɪɬɟɪɚ, 
ɩɟؚɪɟɞɜɢɝɚɸɳɟɝɨɫɹ ɜ ɡɚɩɨɥɧɟɧɧɨɣ ɜɚɧɧɟ. ɋ ɬ ؚɪɚɧɫɩɨɪɬɟɪɚɦɢ ɲɥɚɤ 
ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɧɚ ɲɥɚɤɨɞ ؚɪɨɛɢɥɤɭ, ɝɞɟ ɞ ؚɪɨɛɢɬɫɹ ɧɚ ɤ ؚɭɫɤɢ ɧɟ ɛɨɥɟɟ 50 ɦɦ, ɩɨɫɥɟ 
ɩɨɫɬؚɭɩɚɟɬ ɜ ɫɚɦɨɬɟɱɧɵɣ ɤɚɧɚɥ. 

Ⱦɥɹ ɬ ؚɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɡɨɥɵ ɢ ɲɥɚɤɚ ɡɚ ɩ ؚɪɟɞɟɥɵ ɫɬɚɧɰɢɢ ɩ ؚɪɢɦɟɧɹɸɬɫɹ 
ɛɚɝɟؚɪɧɵɟ ɧɚɫɨɫɵ. Ɍ ؚɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɲɥɚɤɚ ɢ ɡɨɥɵ ɨɫ ؚɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɨɛɳɟɦ ؚɭ 
ɬɪɭɛɨɩɪɨɜɨɞɭ. 

Ɉɩ ؚɪɟɞɟɥɢɦ ɫɭɦɦɚؚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɨɥɵ ɢ ɲɥɚɤɚ, ɤɝ/ɫ: 

4

100
0.01 ( ) (1 )

32700 100

ɪ
ɡɭɪ ɧ

шɥ ɭɧ
Q

M B A q a


                    (117) 
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15280 100 99
0.01 442 (7.4 0.5 ) (1 0.95 ) 33.4

32700 100шɥM


          

Ɋɚɫɯɨɞ ɡɨɥɵ, ɤɝ/ɫ: 

33.4 1.038 32.416ɜх ɜых
ɡɨɥ ɡɨɥ ɡɨɥM M M                            (118) 

Ɋɚɫɯɨɞ ɲɥɚɤɚ, ɤɝ/ɫ: 

33.454 32.416 1.038шɥ шɥɡ ɡɨɥM M M                  (119) 

Ɋɚɫɯɨɞ ɜɨɞɵ, ɤɝ/ɫ: 

12 12 1.038 32.416 403.788ɜ шɥ ɡɨɥM M M                    (120) 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɭɥɶɩɵ, ɦ3/ɱ: 

3.6 1.038 3.6 32.416 3.6 403.788
1753

0.5 0.4 1
шɥ ɡɨɥ ɜ

шɥ ɡɨɥ ɜ

M M M
Q

  
  

                          (121) 

ɝɞɟ     шɥ =0.5–ؚɭɞɟɥɶɧɵɣ ɜɟɫ ɲɥɚɤɚ,  ɬ/ɦ3; 

ɡɨɥ =0.4– ؚɭɞɟɥɶɧɵɣ ɜɟɫ ɡɨɥɵ,  ɬ/ɦ3;  

ɜ =1 –ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ,  ɬ/ɦ3. 

Ⱦɢɚɦɟɬ ؚɪ ɲɥɚɤɨɡɨɥɨɩ ؚɪɨɜɨɞɚ, ɦ: 

4 4 1753
0.604

3600 3600 1.7

Q
d

  
 

  
   

              (122) 

ɝɞɟ    =1.7 – ɪɚɫɱɟɬɧɚɹ ɫɤɨ ؚɪɨɫɬɶ ɩ ؚɭɥɶɩɵ, ɦ/ɫ. 
 

3.3 Ɋɚɫɱɟɬ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ 
 
Ⱦɵɦɨɜɚɹ ɬɪɭɛɚ – ɩ ؚɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟ ؚɪɬɢɤɚɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɟ 

ɤɨɧɫɬ ؚɪɭɤɰɢɢ, ɫɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɟ ɞɥɹ ɭɞɚɥɟɧɢɹ ɜɨ ɜɧɟɲɧɸɸ ɫ ؚɪɟɞɭ ɢ 
ɪɚɫɫɟɢɜɚɧɢɹ ɩ ؚɪɨɞɭɤɬɨɜ ɫɠɢɝɚɧɢɹ ɬɨɩɥɢɜɚ.  

Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɞɚɧɧɵɯ ɫɨɨ ؚɪɭɠɟɧɢɣ ɹɜɥɹɸɬɫɹ ɮ ؚɭɧɞɚɦɟɧɬ, ɰɨɤɨɥɶ 
ɢ ɫɚɦ ɫɬɜɨɥ. ȼɧɭɬ ؚɪɢ ɫɬɜɨɥ, ɨɛɵɱɧɨ, ɡɚɳɢɳɟɧ ɮɭɬɟ ؚɪɨɜɤɨɣ, ɫɨɨ ؚɪɭɠɚɟɦɨɣ ɢɡ 
ɨɝɧɟɭɩɨ ؚɪɧɨɝɨ ɤɢɪɩɢɱɚ. 

 
ȼɵɛɨ ؚɪ ɜɵɫɨɬɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɬ ؚɪɭɛ ɩؚɪɨɢɡɜɨɞɢɬɶɫɹ ɬɚɤɢɦ 

ɨɛؚɪɚɡɨɦ, ɱɬɨɛɵ ɡɚɝ ؚɪɹɡɧɟɧɢɟ ɩ ؚɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɜɨɡɞ ؚɭɯɚ ɜɵɛ ؚɪɨɫɚɦɢ ɢɡ ɬ ؚɪɭɛ ɧɟ 
ɩ ؚɪɟɜɵɲɚɥɨ ɩ ؚɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬ ؚɪɚɰɢɣ ɜ ؚɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ. 

  
ȼɵɛ ؚɪɨɫɵ ɡɨɥɵ, ɝ/ɫ : ʛˊ = ͳͲ ∙ ʑ ቀ˃˖ː ∙ ʏ˓ + ˘ˈˏݍ ∙ 𝑄ː˓ଷଶ,଻ቁ ሺͳ − 𝜂ˊ˖ሻ (123) 
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ɝɞɟ  B – ɫɭɦɦɚؚɪɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; 
 ʏ˓– ɡɨɥɶɧɨɫɬɶ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫ ؚɭ, %; 
 ;% ,ɩɨɬɟؚɪɢ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɧɟɞɨɠɨɝɚ – ˘ˈˏݍ 
 𝑄ː˓ – ɧɢɡɲɚɹ ɬɟɩɥɨɬɜɨ ؚɪɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɬɨɩɥɢɜɚ, ɆȾɠ/ɤɝ; 
 ˃˖ː – ɤɨɥɢɱɟɫɬɜɨ ɡɨɥɵ ɜ ɭɧɨɫɟ, %; 
 𝜂ˊ˖ – ɄɉȾ ɡɨɥɨɭɥɨɜɢɬɟɥɹ. 

15280
10 442.46 (7,4 0,5 ) 0,85 (1 0,99) 287.094

32700ɡM         
 

 
ȼɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟ ؚɪɵ, ɝ/ɫ: ʛௌைమ = ʹͲ ∙ 𝑆˓ ∙ 𝐵ሺͳ − 𝜂′ሻሺͳ − 𝜂′′ሻ (124) 

ɝɞɟ Sɪ - ɫɨɞɟؚɪɠɚɧɢɟ ɫɟ ؚɪɵ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫ ؚɭ, %; 
 𝜂′  - ɤɨɷ ؚɮɮɢɰɢɟɧɬ, ɯɚؚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɞɨɥɸ ɨɤɫɢɞɨɜ ɫɟ ؚɪɵ, ɫɜɹɡɚɧɧɵɯ 
ɥɟɬ ؚɭɱɟɣ ɡɨɥɨɣ, ɩ ؚɪɢɧɢɦɚɟɦ 0,75;  
 𝜂′′ - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟؚɪɵ, ɭɥɚɜɥɢɜɚɟɦɚɹ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɟ. ʛௌைమ = ʹͲ ∙ Ͳ,ʹ ∙ ͶͶʹ,͸ ∙ ሺͳ − Ͳ,͹ͷሻሺͳ − Ͳ,Ͳͳͷሻ = Ͷͷ͵   

 
ȼɵɛ ؚɪɨɫɵ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɦ3/ɫ: Mʠ୓మ = Vʠ୓మ ∙ B (125) 

ɝɞɟ Vʠ୓మ – ɬɟɨ ؚɪɟɬɢɱɟɫɤɢɣ ɨɛɴёɦ ɞɢɨɤɫɢɞɚ ɭɝɥɟ ؚɪɨɞɚ, ɦ3/ɤɝ; 
 B – ɫɭɦɦɚؚɪɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ. Mʠ୓మ = Ͳ,͹ͻͶ ∙ ͶͶʹ,ͷ = ͵ͷͳ,͵ 

ȼɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɫ: 
ɋɭɦɦɚؚɪɧɵɣ ɭɞɟɥɶɧɵɣ ɜɵɛ ؚɪɨɫ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɆȾɠ: k୒୓x = k୒୓x˕ˑ˒ + k୒୓x˅ˑˊˇ

 (126) 

ɝɞɟ k୒୓x˕ˑ˒  – ɬɨɩɥɢɜɧɵɟ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɝ/ɆȾɠ; 
 k୒୓x˅ˑˊˇ – ɜɨɡɞ ؚɭɲɧɵɟ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɝ/ɆȾɠ. 

Ɍɨɩɥɢɜɧɵɟ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɝ/ɆȾɠ: k୒୓x˕ˑ˒ = Ͳ,͹ ∙ N˕ ∙ Ⱦαˆ ∙ Ⱦαଵ ∙ Ⱦୖ ∙ Ⱦ஘ ∙ Ⱦ˔ˏ, (127) N˕ = ͳͲ ୒˓୕ː˓ = ͳͲ ଴,଺ଵହ,ଶ଼଴ = Ͳ,͵ͻ ˆ/ʛʓˉ (128) ʑˎˋˢːˋˈ ˍˑˠ ؚ˗˗ˋ˙ˋˈː˕˃ ˋˊ˄˞˕ˍ˃ ˅ˑˊˇ ؚ˖˘˃ ˅ ˒ؚ˓ˢˏˑ˕ˑ˚ːˑˌ ˆˑ˓ˈˎˍˈ: 
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Ⱦαˆ = ሺͲ,ͷ͵ ∙ Ƚˆ + Ͳ,ͳͷሻଶ = ሺͲ,ͷ͵ ∙ ͳ,ʹ + Ͳ,ͳͷሻଶ = Ͳ,͸ͳ͹ (129) 

ȼɥɢɹɧɢɟ ɞɨɥɢ ɩɟ ؚɪɜɢɱɧɨɝɨ ɜɨɡɞ ؚɭɯɚ ɜ ɝɨɪɟɥɤɟ: Ⱦαଵ = ͳ,͹͵ ∙ Ƚଵ + Ͳ,Ͷͺ = ͳ,͹͵ ∙ Ͳ,ͳͷ + Ͳ,Ͷͺ = Ͳ,ͺ͹͸ (130) 

ȼɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɜ ɩɟ ؚɪɜɢɱɧɵɣ ɜɨɡɞɭɯ: Ⱦୖ = ͳ − Ͳ,Ͳͳ͸√R = ͳ − Ͳ,Ͳͳ͸√ͳͲ = Ͳ,ͻͶͻ (131) ʑˎˋˢːˋˈ ˏ˃ˍ˔ˋˏ˃ˎ˟ːˑˌ ˕ˈˏ˒ˈ ؚ˓˃˕˖˓˞ ː˃ ˖˚˃˔˕ˍˈ ˑ˄ ؚ˓˃ˊˑ˅˃ːˋˢ ˕ˑ˒ˎˋ˅ː˞˘ ˑˍ˔ˋˇˑ˅: Ⱦ஘ = Ͳ,ͳͳ√ʡ˃ˆ − ͳͳͲͲయ = Ͳ,ͳͳ√ͳͻͺͲ − ͳͳͲͲయ = ͳ,ͲͷͶ (132) 

ȼɥɢɹɧɢɟ ɫɦɟɫɟɨɛ ؚɪɚɡɨɜɚɧɢɹ ɜ ɤɨ ؚɪɧɟ ɮɚɤɟɥɚ ɩ ؚɪɹɦɨɬɨɱɧɵɯ ɝɨɪɟɥɨɤ: Ⱦ˔ˏ = Ͳ,ͻͺ WమWభ − Ͳ,Ͷ͹ = Ͳ,ͻͺ ∙ ʹ − Ͳ,Ͷ͹ = ͳ,Ͷͻ (133) k୒୓x˕ˑ˒ = Ͳ,͹ ∙ ʹ,͵ ∙ Ͳ,͸ͳ͹ ∙ Ͳ,ͺ͹͸ ∙ Ͳ,ͻͶͻ ∙ ͳ,ͲͷͶ ∙ ͳ,Ͷͻ = Ͳ,ʹʹ͹ ˆ/˔ k୒୓x˅ˑˊˇ = ଵ,ହସ∙ଵ଴భ6√ʡ′′˃ˆ √α′′˃ˆ−ଵα′′˃ˆ ∙ exp ቀ−଺଻଴଴଴ʡ′′˃ˆ ቁ (134) 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɨɡɞ ؚɭɲɧɵɯ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɧ ؚɭɠɧɨ ɧɚɣɬɢ ɤɨɷ ؚɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ 
ɜɨɡɞ ؚɭɯɚ ɜ ɡɨɧɟ ɚɤɬɢɜɧɨɝɨ ɝɨɪɟɧɢɹ: Ƚ′′˃ˆ = Ƚ˕ + Ͳ,ͷ∆Ƚ˕ = ͳ,ʹ + Ͳ,ͷ ∙ Ͳ,Ͳͷ = ͳ,ʹʹͷ (135) 

Ⱦɥɹ ɩɨɞɫɱɟɬɚ 𝐾ேைଶ˅ˊˇ  ɢɫɩɨɥɶɡ ؚɭɸɬ ɡɚɜɢɫɢɦɨɫɬɶ, ɭɱɢɬɵɜɚɸɳɭɸ ɢɡɜɟɫɬɧɨɟ 
ɭ ؚɪɚɜɧɟɧɢɟ Ɂɟɥɶɞɨɜɢɱɚ: 

𝑘ேை𝑥˅ˑˊˇ = ͳ,ͷͶ ∙ ͳͲଵ଺√ͳͷͶ͵ √ͳ,ʹͶͷ − ͳͳ,ʹͶͷ ∙ exp (−͸͹ͲͲͲͳͷͶ͵ ) = ͳ,Ͷ͵ ∙ ͳͲ−ହˆ/ʛʓˉ 

ʠ˖ˏˏ˃ ؚ˓ː˞ˌ ˖ˇˈˎ˟ː˞ˌ ˅˞˄ ؚ˓ˑ˔ ˑˍ˔ˋˇˑ˅ ˃ˊˑ˕˃, ˆ/ʛʓˉ:  𝑘ேை𝑥 = Ͳ,ͲͲͳͶ͵͸Ͷͻͺ + Ͳ,ʹʹ͹ = Ͳ,ʹʹͺ  𝑚ேை𝑥 = 𝑘ேை𝑥 ∙ 𝑄ː˓ = Ͳ,ʹʹͺ ∙ ͳͷ,ͺ = ͵,Ͷͺ ˆ/ˍˆ (136) 𝑚ேைమ = Ͳ,ͺ ∙ 𝑚ேை𝑥 = Ͳ,ͺ ∙ ͵,Ͷͺ = ʹ,͹ͺ ˆ/ˍˆ (137) 𝑚ேை = Ͳ,ͳ͵ ∙ 𝑚ேை𝑥 = Ͳ,ͳ͵ ∙ ͵,Ͷͺ = Ͳ,Ͷͷ ˆ/ˍˆ (138) ܯேை𝑥 = 𝑚ேை𝑥 ∙ 𝐵 ∙ ሺͳ − ηሻ = ͵,Ͷͺ ∙ ͶͶʹ ∙ ሺͳ − Ͳ,͹ͷሻ = ͵ͺͶ,ͷ ˆ/˔  (139) 
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ɉؚɪɢɜɟɞɟɧɧɚɹ ɦɚɫɫɚ ɜ ؚɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɝ/ɫ: M = ʛˊ + ʛୗ୓ଶ + ʞʓКSోమʞʓКొోమ ∙ ʛ୒୓ଶ (140) M = ͷ͹Ͷ,ͳͺͻ + Ͷ͵ͷ,ͺʹ͵ + ଴.ହ଴.଴଼ହ ∙ ͵ͺͶ,ͷͶ = ͵ʹ͹ʹ  

 
 
ɋ ɰɟɥɶɸ ɫؚɪɚɜɧɟɧɢɹ ɩ ؚɪɨɢɡɜɟɞёɦ ɪɚɫɱёɬ ɜ ؚɪɟɞɧɵɯ ɜɵɛ ؚɪɨɫɨɜ ɜ ɝ. Ʉ ؚɪɚɫɧɨɹɫɪɤ 

ɫ Ɍɗɐ-1 ɢ Ɍɗɐ-2. 
 
ȼؚɪɟɞɧɵɟ ɜɵɛ ؚɪɨɫɵ ɫ Ɍɗɐ-1: 
ȼɵɛ ؚɪɨɫɵ ɡɨɥɵ ɫ ɤɨɬɥɨɜ ɉɄ-10ɒ, ɝ/ɫ: ʛˊ = ͳͲ ∙ ʑ ቀ˃˖ː ∙ ʏ˓ + qˏˈ˘ ∙ ୕ː˓ଷଶ,଻ቁ ሺͳ − ηˊ˖ሻ (141) 

15280
10 144 (7,4 0,5 ) 0,95 (1 0,8) 2089

32700ɡM         
 

ȼɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟ ؚɪɵ ɫ ɤɨɬɥɨɜ ɉɄ-10ɒ, ɝ/ɫ: ʛௌைమ = ʹͲ ∙ 𝑆˓ ∙ 𝐵ሺͳ − 𝜂′ሻሺͳ − 𝜂′′ሻ (142) ʛௌைమ = ʹͲ ∙ Ͳ,ʹ ∙ ͳͶͶ ∙ ሺͳ − Ͳሻሺͳ − Ͳ,Ͳͳͷሻ = ͷ͸͹,͵͸   ʑ˞˄ ؚ˓ˑ˔˞ ˑˍ˔ˋˇˑ˅ ˃ˊˑ˕˃ ˔ ˍˑ˕ˎˑ˅ ʞК-10ʧ, ˆ/˔: ܯேை𝑥 = 𝑚ேை𝑥 ∙ 𝐵 = ͵,Ͷͺ ∙ ͳͶͶ = ͷͲͳ,ͳʹ  (143) 

ȼɵɛ ؚɪɨɫɵ ɡɨɥɵ ɫ ɤɨɬɥɚ ȻɄɁ-270Ɍȼ, ɝ/ɫ: ʛˊ = ͳͲ ∙ ʑ ቀ˃˖ː ∙ ʏ˓ + qˏˈ˘ ∙ ୕ː˓ଷଶ,଻ቁ ሺͳ − ηˊ˖ሻ (144) 

15280
10 16,6 (7,4 0,5 ) 0,95 (1 0,99) 12,038

32700ɡM         
 

ȼɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟ ؚɪɵ ɫ ɤɨɬɥɚ ȻɄɁ-270Ɍȼ, ɝ/ɫ: ʛୗ୓మ = ʹͲ ∙ S˓ ∙ Bሺͳ − η′ሻሺͳ − η′′ሻ (145) ʛௌைమ = ʹͲ ∙ Ͳ,ʹ ∙ ͳ͸,͸ ∙ ሺͳ − Ͳሻሺͳ − Ͳ,Ͳͳͷሻ = ͸ͷ,ͶͲͶ   ʑ˞˄ ؚ˓ˑ˔˞ ˑˍ˔ˋˇˑ˅ ˃ˊˑ˕˃ ˔ ˍˑ˕ˎ˃ ʐКʖ-ʹ͹Ͳʡʑ, ˆ/˔: ܯேை𝑥 = 𝑚ேை𝑥 ∙ 𝐵 = ͵,Ͷͺ ∙ ͳ͸,͸ = ͷ͹,͹͸ͺ  (146) 

ȼɵɛ ؚɪɨɫɵ ɡɨɥɵ ɫ ɤɨɬɥɨɜ ȻɄɁ-280ɀ, ɝ/ɫ: 
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ʛˊ = ͳͲ ∙ ʑ ቀ˃˖ː ∙ ʏ˓ + qˏˈ˘ ∙ ୕ː˓ଷଶ,଻ቁ ሺͳ − ηˊ˖ሻ (147) 

15280
10 50 (7,4 0,5 ) 0,85 (1 0,8) 648,859

32700ɡM         
 

ȼɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ ɫ ɤɨɬɥɨɜ ȻɄɁ-270ɀ, ɝ/ɫ: ʛୗ୓మ = ʹͲ ∙ S˓ ∙ Bሺͳ − η′ሻሺͳ − η′′ሻ (148) ʛௌைమ = ʹͲ ∙ Ͳ,ʹ ∙ ͷͲ ∙ ሺͳ − Ͳሻሺͳ − Ͳ,Ͳͳͷሻ = ͳͻ͹   ʑ˞˄ ؚ˓ˑ˔˞ ˑˍ˔ˋˇˑ˅ ˃ˊˑ˕˃ ˔ ˍˑ˕ˎˑ˅ ʐКʖ-320, ˆ/˔: M୒୓x = m୒୓x ∙ B = ͵,Ͷͺ ∙ ͷͲ = ͳ͹Ͷ  (149) 

ɋɭɦɦɚؚɪɧɵɟ ɜɵɛ ؚɪɨɫɵ ɡɨɥɵ ɫ Ɍɗɐ-1 ɫɨɫɬɚɜɥɹɸɬ, ɝ/ɫ: 
ʖʡЭʥభܯ  = ∑ ʛˊ = ͸Ͷͺ,ͺͷͻ + ͳʹ,Ͳ͵ͺ + ʹͲͺͻ = ʹ͹Ͷͻ,ͺͻ͹          (150) 
 
ɋɭɦɦɚؚɪɧɵɟ ɜɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟ ؚɪɵ ɫ Ɍɗɐ-1 ɫɨɫɬɚɜɥɹɸɬ, ɝ/ɫ: 
 ʛɌЭЦଵௌைమ = ∑ ʛௌைమ = ͳͻ͹ + ͸ͷ,ͶͲͶ + ͷ͸͹ = ͺʹͻ,ͶͲͶ          (151) 
 
ɋɭɦɦɚؚɪɧɵɟ ɜɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɫ Ɍɗɐ-1 ɫɨɫɬɚɜɥɹɸɬ, ɝ/ɫ: 
 ʛɌЭЦଵேைx = ∑ ʛேைx = ͳ͹Ͷ + ͷ͹,͹͸ͺ + ͷͲͳ,ͳʹ = ͹͵ʹ,ͺ          (152) 
 
ȼɵɛ ؚɪɨɫɵ ɞɢɨɤɫɢɞɚ ɭɝɥɟ ؚɪɨɞɚ ɫ Ɍɗɐ-1, ɦ3/ɫ: Mʠ୓మ = Vʠ୓మ ∙ B (153) 

ɝɞɟ Vʠ୓మ – ɬɟɨ ؚɪɟɬɢɱɟɫɤɢɣ ɨɛɴёɦ ɞɢɨɤɫɢɞɚ ɭɝɥɟ ؚɪɨɞɚ, ɦ3/ɤɝ; 
 B – ɫɭɦɦɚؚɪɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ. Mʠ୓మ = Ͳ,͹ͻͶ ∙ ʹͳͲ,͸ = ͳ͸͹,ʹ 

ȼؚɪɟɞɧɵɟ ɜɵɛ ؚɪɨɫɵ ɫ Ɍɗɐ-2: 
ȼɵɛ ؚɪɨɫɵ ɡɨɥɵ ɫ ɤɨɬɥɨɜ ȻɄɁ-420ɀ, ɝ/ɫ: ʛˊ = ͳͲ ∙ ʑ ቀ˃˖ː ∙ ʏ˓ + qˏˈ˘ ∙ ୕ː˓ଷଶ,଻ቁ ሺͳ − ηˊ˖ሻ (154) 

15280
10 58 (7,4 0,5 ) 0,85 (1 0,99) 37,634

32700ɡM         
 

ȼɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟ ؚɪɵ ɫ ɤɨɬɥɨɜ ȻɄɁ-420ɀ, ɝ/ɫ: ʛୗ୓మ = ʹͲ ∙ S˓ ∙ Bሺͳ − η′ሻሺͳ − η′′ሻ (155) 
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ʛௌைమ = ʹͲ ∙ Ͳ,ʹ ∙ ͷͺ ∙ ሺͳ − Ͳሻሺͳ − Ͳ,Ͳͳͷሻ = ʹʹͺ,ͷʹ   ʑ˞˄ ؚ˓ˑ˔˞ ˑˍ˔ˋˇˑ˅ ˃ˊˑ˕˃ ˔ ˍˑ˕ˎˑ˅ ʐКʖ-420ʕ, ˆ/˔: ܯேை𝑥 = 𝑚ேை𝑥 ∙ 𝐵 = ͵,Ͷͺ ∙ ͷͺ = ʹͲͳ,ͺͶ  (156) 

ȼɵɛ ؚɪɨɫɵ ɡɨɥɵ ɫ ɤɨɬɥɨɜ ȻɄɁ-500, ɝ/ɫ: ʛˊ = ͳͲ ∙ ʑ ቀ˃˖ː ∙ ʏ˓ + qˏˈ˘ ∙ ୕ː˓ଷଶ,଻ቁ ሺͳ − ηˊ˖ሻ (157) 

15280
10 102 (7,4 0,5 ) 0,95 (1 0,99) 73,9

32700ɡM         
 

ȼɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟ ؚɪɵ ɫ ɤɨɬɥɨɜ ȻɄɁ-500, ɝ/ɫ: ʛୗ୓మ = ʹͲ ∙ S˓ ∙ Bሺͳ − η′ሻሺͳ − η′′ሻ (158) ʛௌைమ = ʹͲ ∙ Ͳ,ʹ ∙ ͳͲʹ ∙ ሺͳ − Ͳሻሺͳ − Ͳ,Ͳͳͷሻ = ͶͲͳ,ͺͺ   ʑ˞˄ ؚ˓ˑ˔˞ ˑˍ˔ˋˇˑ˅ ˃ˊˑ˕˃ ˔ ˍˑ˕ˎˑ˅ ʐКʖ-500, ˆ/˔: M୒୓x = m୒୓x ∙ B = ͵,Ͷͺ ∙ ͳͲʹ = ͵ͷͶ,ͻ͸  (159) 

ȼɵɛ ؚɪɨɫɵ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɦ3/ɫ: Mʠ୓మ = Vʠ୓మ ∙ B (160) 

ɝɞɟ Vʠ୓మ – ɬɟɨ ؚɪɟɬɢɱɟɫɤɢɣ ɨɛɴёɦ ɞɢɨɤɫɢɞɚ ɭɝɥɟ ؚɪɨɞɚ, ɦ3/ɤɝ; 
 B – ɫɭɦɦɚؚɪɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ. Mʠ୓మ = Ͳ,͹ͻͶ ∙ ͳ͸Ͳ = ͳʹ͹,ͲͶ 

ɋɭɦɦɚؚɪɧɵɟ ɜɵɛ ؚɪɨɫɵ ɡɨɥɵ ɫ Ɍɗɐ-2 ɫɨɫɬɚɜɥɹɸɬ, ɝ/ɫ: 
 MʖʡЭʥమ = ∑ ʛˊ = ͹͵,ͻ͹ + ͵͹,͸͵Ͷ = ͳͳͳ,͸ͲͶ            (161) 
 
ɋɭɦɦɚؚɪɧɵɟ ɜɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟ ؚɪɵ ɫ Ɍɗɐ-1 ɫɨɫɬɚɜɥɹɸɬ, ɝ/ɫ: 
 ʛɌЭЦଶௌைమ = ∑ ʛௌைమ = ͶͲͳ,ͺͺ + ʹʹͺ,ͷʹ = ͸͵Ͳ,Ͷ           (162) 
 
ɋɭɦɦɚؚɪɧɵɟ ɜɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɫ Ɍɗɐ-1 ɫɨɫɬɚɜɥɹɸɬ, ɝ/ɫ: 
 ʛɌЭЦଶேைx = ∑ ʛேைx = ʹͲͳ,ͺͶ + ͵ͷͶ,ͻ͸ = ͷͷ͸,ͺ                 (163) 
 
ɉؚɪɨɫɭɦɦɢɪɭɟɦ ɜɵɛ ؚɪɨɫɵ ɫɬɚɧɰɢɢ Ɍɗɐ-1 ɢ Ɍɗɐ-2. 
ɋɭɦɦɚؚɪɧɵɟ ɜɵɛ ؚɪɨɫɵ ɡɨɥɵ ɫɨɫɬɚɜɥɹɸɬ, ɝ/ɫ: 
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MʖʡЭʥభ−మ = MʖʡЭʥమ + MʖʡЭʥభ = ͳͳͳ,͸ͲͶ + ʹ͹Ͷͻ,ͺͻ͹ = ʹͺ͸ͳ,ͷͲͳ         (164) 
 
ɋɭɦɦɚؚɪɧɵɟ ɜɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟ ؚɪɵ ɫɨɫɬɚɜɥɹɸɬ, ɝ/ɫ: 
 ʛɌЭЦଵ−ଶௌைమ = ʛɌЭЦଶௌைమ + ʛɌЭЦଵௌைమ = ͸͵Ͳ,Ͷ + ͺʹͻ,ͶͲͶ = ͳͶͷͻ,ͺͲͶ   (165) 
 
ɋɭɦɦɚؚɪɧɵɟ ɜɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɫɨɫɬɚɜɥɹɸɬ, ɝ/ɫ: 
 ʛɌɗɐଵ−ଶ୒୓x = ʛɌɗɐଶ୒୓x + ʛɌɗɐଵ୒୓x = ͵ͷͶ,ͻ͸ + ͹͵ʹ,ͺ = ͳͲͺ͹,͹͸       

(166) 
 
Ɉɩɢ ؚɪɚɹɫɶ ɧɚ ɪɚɫɱёɬɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɜ 

ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ, ɜɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɫɨɤ ؚɪɚɳɚɸɬɫɹ ɜ 3 ɪɚɡɚ, ɜɵɛ ؚɪɨɫɵ ɨɤɫɢɞɨɜ 
ɫɟؚɪɵ ɫɨɤ ؚɪɚɳɚɸɬɫɹ ɜ 3 ɪɚɡɚ, ɜɵɛ ؚɪɨɫɵ ɞɢɨɤɫɢɞɚ ɭɝɥɟ ؚɪɨɞɚ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɧɚ 13%. 

  
3.4 Ɋɚɫɱɟɬ ɞɵɦɨɜɨɣ ɬɪɭɛɵ 
 
ɇɚ Ɍɗɐ-3 ɭɫɬɚɧɨɜɥɟɧɚ ɞɵɦɨɜɚɹ ɬɪɭɛɚ ɜɵɫɨɬɨɣ 273ɦ ɫ ɞɢɚɦɟɬɪɨɦ  

ɭɫɬɶɹ 8,9ɦ. 
Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɦ: 

ܪ = √𝐴∙ெ∙௠∙ி௖ ∙ √ ௡𝑉∙∆்య   (172) 

ɝɞɟ A=200 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɫɟɹɧɢɹ (ɤɨɧɜɟɤɬɢɜɧɨɣ ɞɢɮɮɭɡɢɢ) ɩɪɢɦɟɫɢ ɜ ɜɨɡɞɭɯɟ; 
 F=1 ɦ/ɫ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɜɵɛɪɚɫɵɜɚɟɦɵɯ 
ɡɚɝɪɹɡɧɟɧɢɣ; 
 m=1,25 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɤɨɪɨɫɬɟɣ 
ɜɵɯɨɞɚ ɝɚɡɨɜ ɢɡ ɭɫɬɶɹ ɬɪɭɛɵ;  
 n=1 – ɱɢɫɥɨ ɬɪɭɛ; 
 V – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɢɡ ɬɪɭɛɵ; 
 Δt=130 ˚ɋ – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ, ɜɵɯɨɞɹɳɢɯ ɢɡ ɬɪɭɛɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ; 

ɋɤɨɪɨɫɬɶ ɝɚɡɨɜ ɜ ɭɫɬɶɟ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɦ/ɫ: 
 

0 2 2

4 4 4,479 442,5 23,887
4,19 8.9

ɝV
D



    
 

                          (173)   

Ȼɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ m ɢ n   ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɚɪɚɦɟɬɪɨɜ f  ɢ ɦ :                                                                                        
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3 3
0

2 2

10 10 23,887,9 0,022
273 130

D
f

H t
    
 

             (174) 

3 3 1
488,8 1300,65 0,65 9,9

273
ɝ

ɦ
V t

H
                   (175) 

33

1 1 1,282
0,67 0,1 0,02 0,34 0,020,67 0,1 0,34

m
f f

  
      

    (176) 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɧɚ ɭɪɨɜɧɟ ɡɟɦɥɢ, ɦɝ/ɦ3: 

33max 2 2

200 3272 1,28 1 1 1
0,421

273 4,479 442,5 130ɝ

A M m n N
C

H V t

       
    

    (177) 

maxC < 
2SOɉДК  

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɫɨɫɬɚɜɥɹɟɬ, ɦ3/c: ʜ˒˓ = 𝑉 .˕∙𝑤బℎ˕˓ = ଵସ଴ଶ଼ଵ∙ଶଷ,଼଼଻ଶ଻ଷ = ͳʹ͵ͳͲ             (178) 

ɝɞɟ     ܸ̌ .˕ – ɨɛɴёɦ ɞɵɦɨɜɨɣ ɬɪɭɛɵ; 𝑤଴ – ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ ɜ ɭɫɬɶɟ ɞɵɦɨɜɨɣ ɬɪɭɛɵ; ℎ˕˓ – ɜɵɫɨɬɚ ɞɵɦɨɜɨɣ ɬɪɭɛɵ. 

Ɉɛɴёɦ ɭɯɨɞɹɳɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ3/c: ܸ̌ ˞ˏ.ˆ = ܸ̂ ∙ 𝐵 = Ͷ,Ͷ͹ͻ ∙ ͶͶʹ = ͳͻͺͲ             (179) 

ɇɟɨɛɯɨɞɢɦɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɦ3/c: ʜ˒˓ = 𝑉 ˞ˏ.ˆ∙𝑤బℎ˕˓ = ଵଽ଼଴∙ଶଷ,଼଼଻ଶ଻ଷ = ͳ͹͵              (180) 

ȼɵɫɨɬɚ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɞɵɦɨɜɨɣ ɬɪɭɛɵ Ɍɗɐ-3 ɩɪɟɜɨɫɯɨɞɢɬ ɞɚɧɧɵɟ 
ɡɧɚɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɫɥɨɜɢɸ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɪɚɛɨɬɵ ɜɫɟɯ 
ɷɧɟɪɝɨɛɥɨɤɨɜ, ɩɪɨɟɤɬɢɪɭɟɦɵɟ ɛɥɨɤɢ ɩɨɞɤɥɸɱɚɟɦ ɤ ɭɠɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɞɵɦɨɜɨɣ ɬɪɭɛɟ. 

 
ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɤɨɬɥɨɜ ɤ ɞɵɦɨɜɨɣ ɬɪɭɛɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 7. 
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Ɋɢɫɭɧɨɤ 7 – ɋɯɟɦɚ ɩɨɞɤɥɸɱɟɧɢɹ ɤɨɬɥɨɜ ɤ ɞɵɦɨɜɨɣ ɬɪɭɛɟ. 
 

3.5 ȼɨɞɨɩɨɬɪɟɛɥɟɧɢɟ ɫɬɚɧɰɢɢ 
 
ɉɨɬɪɟɛɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɶɸ ɜ ɩɪɨɰɟɧɬɧɨɦ 

ɫɨɨɬɧɨɲɟɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 8. 
 

Ɍɚɛɥɢɰɚ 8- ɉɨɬɪɟɛɢɬɟɥɢ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ Ɍɗɐ 
ɉɨɬɪɟɛɢɬɟɥɢ Ɋɚɫɯɨɞ, % 
Ʉɨɧɞɟɧɫɚɰɢɹ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɬɭɪɛɢɧɵ 100 
Ɉɯɥɚɠɞɟɧɢɟ ɜɨɞɨɪɨɞɚ, ɜɨɡɞɭɯɚ, ɫɬɚɬɨɪɚ 
ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɨɜ ɢ ɤɪɭɩɧɵɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 

3 

Ɉɯɥɚɠɞɟɧɢɟ ɦɚɫɥɚ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɢ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 1,7 
Ɉɯɥɚɠɞɟɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ 

0,8 

ȼɨɫɩɨɥɧɟɧɢɟ ɩɨɬɟɪɶ ɢ ɭɬɟɱɟɤ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ ɢ 
ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ 

Ͳ,Ͳͷ ∙ 𝐷˒ˈ 

ɋɨɥɟɜɵɟ ɫɛɪɨɫɵ ɫ ɜɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, 
ɤɝ/ɱ 

0,7∙ ˠܰ 
Ɂɚɦɚɡɭɱɟɧɧɵɟ ɜɨɞɵ 100 ɦ3/ɱ 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɤɨɧɞɟɧɫɚɰɢɸ ɩɚɪɚ ɨɞɧɨɣ ɬɭɪɛɢɧɵ ɫɨɫɬɚɜɥɹɟɬ 28500 ɦ3/ɱ. 
ȼɨɞɚ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɜɨɞɨɪɨɞɚ, ɜɨɡɞɭɯɚ, ɫɬɚɬɨɪɚ ɷɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɨɜ ɢ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɦ3/ɱ: G˅ˑˇ = Ͳ,Ͳ͵ ∙ Gˑ˅ = Ͳ,Ͳ͵ ∙ ʹͺͷͲͲ ∙ ͺ = ͸ͺͶͲ            (181) 

ȼɨɞɚ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɢ ɩɢɬɚɬɟɥɶɧɵɯ 
ɧɚɫɨɫɨɜ, ɦ3/ɱ: Gˏ˃˔ = Ͳ,Ͳͳ͹ ∙ Gˑ˅ = Ͳ,Ͳͳ͹ ∙ ʹͺͷͲͲ ∙ ͺ = ͵͸͵͸             (182) 

ȼɨɞɚ ɧɚ ɨɯɥɚɠɞɟɧɢɟ ɩɨɞɲɢɩɧɢɤɨɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɦ3/ɱ: 
 G˒ˑˇ = Ͳ,ͲͲͺ ∙ Gˑ˅ = Ͳ,ͲͲͺ ∙ ʹͺͷͲͲ ∙ ͺ = ͳͺʹͶ            (183) 

ȼɨɞɚ ɧɚ ɜɨɫɩɨɥɧɟɧɢɟ ɩɨɬɟɪɶ ɢ ɭɬɟɱɟɤ ɩɚɪɨɜɨɞɹɧɨɝɨ ɬɪɚɤɬɚ ɢ ɬɟɩɥɨɜɵɯ 
ɫɟɬɟɣ, ɦ3/ɱ: 
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G˒ˑ˕ = Ͳ,Ͳͷ ∙ D˒ˈ = Ͳ,Ͳͷ ∙ ͳͳͲ͵ ∙ ͺ = ͶͶͳ,ʹ                  (184) 
 
ɋɭɦɦɚɪɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ ɞɥɹ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɢɬ, ɦ3/ɱ: 
 G˔˖ˏ = Gˑ˅ + G˅ˑˇ + Gˏ˃˔ + G˒ˑˇ + G˒ˑ˕              (185) 
 G˔˖ˏ = ʹͺͷͲͲ ∙ ͺ + ͸ͺͶͲ + ͵͸͵͸ + ͳͺʹͶ + ͶͶͳ,ʹ = ʹͶͲ͹Ͷͳ,ʹ  

Ɍɚɛɥɢɰɚ 9 - ɋɬɨɱɧɵɟ ɜɨɞɵ 
ɋɬɨɤɢ Ɏɨɪɦɭɥɚ  
ɋɨɥɟɜɵɟ ɫɛɪɨɫɵ ɫ ɜɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, 
ɤɝ/ɱ 

Ͳ,͹ ∙ ˠܰ 
Ɂɚɦɚɡɭɱɟɧɧɵɟ ɜɨɞɵ  ɦɚɤɫ 100 ɦ3/ɱ 
ɋɬɨɤɢ ɫ ɩɪɟɞɩɭɫɤɨɜɵɯ ɩɪɨɦɵɜɨɤ ɤɨɬɥɨɜ 43900 ɦ3/ɝɨɞ 
Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɧɚ ȽɁɍ 60,528 ɤɝ/ɫ 
ɋɨɥɟɜɵɟ ɫɛɪɨɫɵ ɫ ɩɪɨɞɭɜɤɢ Ͳ,ͷ ∙ ͵% ∙ 𝐷˒ˈ 
Ʉɨɦɭɧɚɥɶɧɨ ɛɵɬɨɜɵɟ ɢ ɯɨɹɣɫɬɜɟɧɧɵɟ ɜɨɞɵ; ɜɨɞɵ ɨɬ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɭɛɨɪɤɢ ɩɨɦɟɳɟɧɢɣ ɬɪɚɤɬɚ ɬɨɩɥɢɜɨɩɨɞɚɱɚ; 
ɞɨɠɞɟɜɵɟ ɥɢɜɧɟɜɵɟ ɫɬɨɤɢ 

3%∙  ˍˑ˕˔ܩ

 
ɋɨɥɟɜɵɟ ɫɛɪɨɫɵ ɫ ɜɨɞɨɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ 
 Gʑʞʢ = Ͳ,͹ ∙ Nˠ = Ͳ,͹ ∗ ʹͲͲͲ = ͳͶͲͲ ˍˆ̊ = ͳ,Ͷ ˏଷ/˚            (186) 

 
ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɨɱɧɵɯ ɜɨɞɵ, ɦ3/ɱ: 
 G˔˕ˑˍ = Gʑʞʢ + Gˏ˃ˊ + G˒˖˔ˍ + Gʒʖʢ              (187) 
 G˔˕ˑˍ = ͳ,Ͷ + ͳͲͲ + ͷ + ͵ͲͲ + ʹͺ,Ͷ͸ + ͵% = ͶͶ͹,ͻ  ˏଷ/˚  
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4 ɉɨɞɩɢɬɤɚ ɬɟɩɥɨɫɟɬɢ 

Ɋɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɩɨɞɩɢɬɤɢ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɋɧɢɉ 
2.04.07-86. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɩɨɞɩɢɬɤɢ ɨɬɤɪɵɬɵɯ ɫɢɫɬɟɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 
ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɫɪɟɞɧɟɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ ɧɚ ɝɨɪɹɱɟɟ ɜɨɞɨɫɧɚɛɠɟɧɢɟ. ȼ ɫɜɹɡɢ ɫ 
ɬɟɦ, ɱɬɨ ɮɚɤɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɨɛɴɟɦɚɦ ɜɨɞɵ ɜ ɬɟɩɥɨɜɵɯ ɫɟɬɹɯ ɡɚɱɚɫɬɭɸ 
ɨɬɫɭɬɫɬɜɭɸɬ, ɧɚ ɨɫɧɨɜɟ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɨɩɵɬɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɞɥɹ 
ɪɚɫɱɟɬɚ ɨɛɴɟɦɚ ɫɟɬɢ: 50 ɦ3 ɧɚ 1 Ƚɤɚɥ/ɱ 

 
Ɉɛɴёɦ ɜɨɞɵ ɜ ɬɟɩɥɨɜɵɯ ɫɟɬɹɯ, ɦ3: V˗ = ͷͲ ∙ 𝑄 = ͷͲ ∙ ͵͸ͳͳ = ͳͺͲͷͷͲ              (188) 

ɝɞɟ       Q- ɫɭɦɦɚɪɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɨɬɛɨɪɨɜ Ɍɗɐ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ȼɉɍ ɞɥɹ ɩɨɞɩɢɬɤɢ ɬɟɩɥɨɜɨɣ ɫɟɬɢ, ɬ/ɱ: Q˒ˑˇ = Ͳ,ͳʹ ∙ V˗ = Ͳ,ͲͲ͹ͷ ∙ ͳͺͲͷͷͲ = ͳͻͻ͹͸                  (189) 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨɞɩɢɬɤɢ ɬɟɩɥɨɫɟɬɢ ɧɚ ɫɬɚɧɰɢɢ 
ɫɨɫɬɚɜɥɹɟɬ 2130 ɬ/ɱ, ɨɬɫɸɞɚ ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɨɞɩɢɬɤɢ ɬɟɩɥɨɜɨɣ ɫɟɬɢ, ɜ ɫɨɫɬɚɜ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɛɭɞɟɬ ɜɯɨɞɢɬɶ: 

-ɬɪɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɵɪɨɣ ɜɨɞɵ ɉɋȼ-5000-14-23; 
-ɱɟɬɵɪɟ ɞɟɚɷɪɚɬɨɪɚ Ⱦɋɉ-4000; 
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5 Ɉɛɜɹɡɤɚ ɩɨ ɫɟɬɟɜɨɣ ɜɨɞɟ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 

Ⱦɢɚɦɟɬɪɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɟɬɟɜɨɣ ɭɫɬɚɧɨɜɤɢ ɧɟ ɩɪɟɜɵɲɚɸɬ Ⱦɭ1200. 
Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɟɪɜɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 1740 ɬ/ɱ. 

 
ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɦɟɸɳɢɟɫɹ ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɟɪɜɨɝɨ 

ɷɧɟɪɝɨɛɥɨɤɚ, ɨɛɳɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɫɨɫɬɚɜɢɬ, ɬ/ɱ: G˔˅ˑ˄ ˜ = G˔ଵ˅ + G˔ଶ˅ +G˔ଷ˅ + G˔ସ˅ + G˔ହ˅ + G˔଺˅ + G˔଻˅ + G˔˅଼ + G˔ଽ˅   (190) 

ɝɞɟ G˔ଵ˅  - ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɷɧɟɪɝɨɛɥɨɤɚ №1; 
 G˔ଶ˅  - ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɷɧɟɪɝɨɛɥɨɤɚ №2; G˔ଷ˅  - ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɷɧɟɪɝɨɛɥɨɤɚ №3; G˔ସ˅  - ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɷɧɟɪɝɨɛɥɨɤɚ №4; G˔ହ˅  - ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɷɧɟɪɝɨɛɥɨɤɚ №5; G˔଺˅  - ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɷɧɟɪɝɨɛɥɨɤɚ №6; G˔଻˅  - ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɷɧɟɪɝɨɛɥɨɤɚ №7; G˔˅଼ - ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɷɧɟɪɝɨɛɥɨɤɚ №8; G˔ଽ˅  - ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɷɧɟɪɝɨɛɥɨɤɚ №9. ܩ˔˅ˑ˄ ˜ = ͳ͹ͶͲ + ͷ͵͹ͷ ∗ ͺ = ͶͶ͹ͶͲ   

Ɍɨɝɞɚ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫɪɟɞɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɦ/ɫ: 𝜔˅ = ସ ˔ீ˅∙𝜗𝜋ௗ˅మ   (191) 

ɝɞɟ  Gc˅ – ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ; 
 𝜐 - ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɜɨɞɵ, ɦ3/ɤɝ; 
 dɜ - ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 𝜔˅ = ସ∙ସସ଻ସ଴∙଴,଴଴ଵπ∙ଵ,ଶమ = ͳͲ.ͻ  

ɱɬɨ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥ ɞɨɩɭɫɬɢɦɨɣ ɫɤɨɪɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɇɢɉ 41-01-2003 
«Ɉɬɨɩɥɟɧɢɟ, ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ» 

 
ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɩɪɨɤɥɚɞɤɢ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɝɢɫɬɪɚɥɢ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 
ɷɧɟɪɝɨɛɥɨɤɨɜ. 

 
Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɛɥɨɤɚ Ɍ-250/305-240-Ⱦ ɫɨɫɬɨɢɬ ɢɡ ɬɪёɯ 

ɨɫɧɨɜɧɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɬɢɩɚ ɉɋȽ-5000-3,5-8-1. 
 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴёɦɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ 

ɭɫɬɚɧɨɜɤɢ ɛɥɨɤɚ Ɍ-250/305-240-Ⱦ, ɩɟɪɟɞ ɉɋȽ-1 ɢ ɩɨɫɥɟ ɉɋȽ-3, ˏ ଷ/˚. 
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 𝑄ଵ = ˔ீమ˅𝜐                        (192) 

 
ɝɞɟ  G˔ଶ˅  – ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɷɧɟɪɝɨɛɥɨɤɚ №2, ɬ/ɱ; 
 𝜐 - ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɜɨɞɵ, ɦ3/ɬ [4]; 
 𝑄ଵ = ͷ͵͹ͷͳ,Ͳʹʹ = ͷʹͷͻ 

 
Ɉɩɪɟɞɟɥɢɦ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɣ 

ɭɫɬɚɧɨɜɤɢ ɛɥɨɤɚ Ɍ-250/305-240-Ⱦ, ɩɟɪɟɞ ɉɋȽ-1 ɢ ɩɨɫɥɟ ɉɋȽ-3, ɦ: d˅ = √ ୕భ଴,଻଼ହ∗ω˅ (193) 

ɝɞɟ  Qଵ – ɨɛɴёɦɧɵɣ ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɷɧɟɪɝɨɛɥɨɤɚ №2 , ˏଷ/˚; 
 ω˅ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ, 2.9 ɦ/ɫ. d˅ = √ ହଶହଽ଴,଻଼ହ∗ଶ,ଽ = Ͳ,ͺ  

ɉɪɢɧɢɦɚɟɦ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ 𝑑˅ = ͳ,ʹ ˏ  ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɹɞɨɦ 
ɞɢɚɦɟɬɪɨɜ ɢɡ ɋɌ ɋɗȼ 254-88. 

 
Ɉɩɪɟɞɟɥɢɦ ɨɛɴёɦɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ˏଷ/˚. 
 Qଶ = G˔˅ˑ˄˜υ                    (194) 

 
ɝɞɟ  G˔˅ˑ˄ ˜ – ɨɛɳɢɣ ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɬ/ɱ; 
 υ - ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɜɨɞɵ, ɦ3/ɬ; 
 Qଶ = ͶͶ͹ͶͲͳ,Ͳͻ = ͶͳͲͶͷ 

 
Ɉɩɪɟɞɟɥɢɦ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɫɧɨɜɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ: d˅ = √ ୕మ଴,଻଼ହ∗ω˅ (195) 

ɝɞɟ  Qଶ – ɨɛɴёɦɧɵɣ ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ˏଷ/˚; 
 ω˅ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ, 2.9 ɦ/ɫ. 
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d˅ = √ ସଵ଴ସହ଴,଻଼ହ∗ଶ,ଽ = ʹ,ʹ ˔ 

ɉɪɢɧɢɦɚɟɦ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ d˅ = ʹ,ʹ ˏ  ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɹɞɨɦ 
ɞɢɚɦɟɬɪɨɜ ɢɡ ɋɌ ɋɗȼ 254-88. 

 
ɋɯɟɦɚ ɨɛɜɹɡɤɢ ɫɟɬɟɜɨɣ ɜɨɞɵ Ɍɗɐ-3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. 

 

Ɋɢɫɭɧɨɤ 8 – ɋɯɟɦɚ ɨɛɜɹɡɤɢ ɫɟɬɟɜɨɣ ɜɨɞɵ Ɍɗɐ-3. 
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ɁȺɄɅɘɑȿɇɂȿ 
ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɩ ؚɪɨɟɤɬɚ ɹɜɥɹɥɨɫɶ ɫɧɢɠɟɧɢɟ ɜ ؚɪɟɞɧɵɯ ɜɵɛ ؚɪɨɫɨɜ ɧɚ ɠɢɥɵɟ 

ɪɚɣɨɧɵ ɝ. Ʉ ؚɪɚɫɧɨɹɪɫɤ, ɩ ؚɭɬёɦ ɜɵɜɨɞɚ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɱɟ ؚɪɬɟ ɝɨ ؚɪɨɞɚ (Ɍɗɐ-1 ɢ Ɍɗɐ-2), ؚɪɚɫɲɢɪɟɧɢɟ Ʉ ؚɪɚɫɧɨɹɪɫɤɨɣ 
Ɍɗɐ-3 ɞɥɹ ɩɨɤ ؚɪɵɬɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ Ɍɗɐ-1 ɢ Ɍɗɐ-2. 

ȼ ɪɚɦɤɚɯ ɩ ؚɪɨɟɤɬɚ ɩ ؚɪɟɞɥɨɠɟɧɨ ɭɫɬɚɧɨɜɢɬɶ ɜɨɫɟɦɶ ɛɥɨɤɨɜ ɫ ɬɭ ؚɪɛɢɧɨɣ  
Ɍ-250/305-240-Ⱦ, ɫ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɶɸ ɬɟɩɥɨ ؚɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨ ؚɪɨɜ 500 Ɇȼɬ 
(430 Ƚɤɚɥ/ɱ).  

ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɮɢɧɚɧɫɨɜɨɣ ɷ ؚɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɲɢɪɟɧɢɹ ɫɬɚɧɰɢɢ, 
ɤɨɬɨɪɚɹ ؚɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɞɟɧɟɠɧɵɟ ɜɥɨɠɟɧɢɹ ɨɤ ؚɭɩɹɬɫɹ ɧɚ 9-ɣ ɝɨɞ ɪɚɛɨɬɵ 
ɫɬɚɧɰɢɢ. 

Ɍɚɤɠɟ ɛɵɥ ɩɪɨɢɡɜɟɞёɧ ؚɪɚɫɱɟɬɵ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɛɥɨɤɚ.  

Ⱦɥɹ ɫؚɪɚɜɧɟɧɢɹ ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɩ ؚɪɢɧɰɢɩɢɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɛɥɨɤɚ Ɍ-255/305-240 ɫ ɭɫɬɚɧɨɜɤɨɣ 
ɜɨɞɨɝ ؚɪɟɣɧɵɯ ɤɨɬɥɨɜ, ɩɨɤɚɡɚɜɲɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɩ ؚɪɟɜɨɫɯɨɞɫɬɜɨ ɛɥɨɤɚ Ɍ-
250/305-240-Ⱦ, ɜɵؚɪɚɠɟɧɧɨɟ ɜ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞɚɯ ɬɨɩɥɢɜɚ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ 
ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ.  

Ⱦɥɹ ɛɥɨɤɚ Ɍ-250/305-240-Ⱦ ؚɭɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ 
ɫɨɫɬɚɜɢɥɢ 38,239 ɤɝ/ȽȾɠ ɧɚ ɜɵ ؚɪɚɛɨɬɤɭ ɬɟɩɥɨɜɨɣ ɷɧɟ ؚɪɝɢɢ ɢ 0,251 ɤɝ/(ɤȼɬ∙ɱ) ɧɚ 
ɜɵ ؚɪɚɛɨɬɤɭ ɷɥɟɤɬ ؚɪɨɷɧɟɪɝɢɢ.  

ɉɨɫɥɟ ɩ ؚɪɨɢɡɜɟɞɟɧ ɜɵɛɨ ؚɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨ ؚɪɭɞɨɜɚɧɢɹ 
ɞɥɹ ɩ ؚɪɨɟɤɬɢɪɭɟɦɨɝɨ ɷɧɟ ؚɪɝɨɛɥɨɤɚ. Ȼɵɥɨ ɜɵɹɫɧɟɧɨ, ɱɬɨ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɧɚ 
ɫɬɚɧɰɢɢ ɞɵɦɨɜɚɹ ɬ ؚɪɭɛɚ ɜɵɫɨɬɨɣ 273ɦ ɭɞɨɜɥɟɬɜɨ ؚɪɹɟɬ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɚ ɜ 
ɭɫɥɨɜɢɹɯ ɨɞɧɨɜؚɪɟɦɟɧɧɨɣ ɪɚɛɨɬɵ ɜɫɟɯ ɷɧɟɪɝɨɛɥɨɤɨɜ ɫɬɚɧɰɢɢ.  

ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɢɜɢɞ ؚɭɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɞɨɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɬ ؚɪɭɛɨɩɪɨɜɨɞɨɜ 
ɬɟɩɥɨ ؚɮɢɤɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ Ʉ ؚɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3 ɫ ɭɱɟɬɨɦ ɭɫɬɚɧɨɜɤɢ ɧɨɜɵɯ 
ɛɥɨɤɨɜ. 
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