
 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 
ɢɧɫɬɢɬɭɬ 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ ɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ 
ɤɚɮɟɞɪɚ 

 
ɍɌȼȿɊɀȾȺɘ                       
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
______  _____________ 
 ɩɨɞɩɢɫɶ      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
« _____»   ________  20 ___ ɝ. 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 
 

23.03.03 - ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ 
     ɤɨɞ  –  ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 
ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɬɵ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ 

ȻɟɥȺɁ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɈɈɈ «ɋɨɪɫɤɢɣ ȽɈɄ», ɝ. ɋɨɪɫɤ.  
ɬɟɦɚ 

 
 
 
 
 
 
 
 
 
 
 
 

         Ɋɭɤɨɜɨɞɢɬɟɥɶ     ________    ɞɨɰɟɧɬ ɤɚɮ ȺɌɢɆ, ɤ.ɬ.ɧ.    Ⱥ.ȼ. Ɉɥɟɣɧɢɤɨɜ 
                                          ɩɨɞɩɢɫɶ, ɞɚɬɚ    ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 

ȼɵɩɭɫɤɧɢɤ          ________                                               Ⱦ. ȼ. ȼɚɫɢɥɶɤɨɜ 
                         ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 
 
 
 
 
 
 
 

Ⱥɛɚɤɚɧ 2017 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɬɵ ɡɨɧɵ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ȻɟɥȺɁ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɈɈɈ «ɋɨɪ-
ɫɤɢɣ ȽɈɄ», ɝ.ɋɨɪɫɤ 

 
 
 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 

ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɱɚɫɬɶ ______________ Ⱥ.ȼ. Ɉɥɟɣɧɢɤɨɜ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ ______________ Ⱥ.ɇ. Ȼɨɪɢɫɟɧɤɨ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ______________ Ⱥ.ɇ. Ȼɨɪɢɫɟɧɤɨ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   
Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭ-

ɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɷɤɨɥɨɝɢɱɟɫɤɚɹ 
ɷɤɫɩɟɪɬɢɡɚ ɩɪɨɟɤɬɚ 

 
 
 
 

______________ 

 
 
 

ɇ.ɂ. ɇɟɦɱɟɧɤɨ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

   

Ɂɚɤɥɸɱɟɧɢɟ ɧɚ ɢɧɨɫɬɪɚɧɧɨɦ 
ɹɡɵɤɟ 

 
______________ 

 
ȿ.ȼ. Ɍɚɧɤɨɜ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
   
   

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ ______________ Ⱥ.ȼ. Ɉɥɟɣɧɢɤɨɜ 
ɧɚɢɦɟɧɨɜɚɧɢɟ ɪɚɡɞɟɥɚ ɩɨɞɩɢɫɶ, ɞɚɬɚ ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 
ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ 

ɢɧɫɬɢɬɭɬ 
Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ ɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ 

ɤɚɮɟɞɪɚ 
 

                                                                                             ɍɌȼȿɊɀȾȺɘ              
                                                                                Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
                                                                                _______  ____________ 

                                                                                   ɩɨɞɩɢɫɶ     ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
                                                                                 « ___ » ______ 20 ___ ɝ 

 
 
 

ɁȺȾȺɇɂȿ 
ɇȺ ȼɕɉɍɋɄɇɍɘ ɄȼȺɅɂɎɂɄȺɐɂɈɇɇɍɘ ɊȺȻɈɌɍ 

ɜ ɮɨɪɦɟ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 
             ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ, ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ, ɦɚɝɢɫɬɟɪɫɤɨɣ 

ɞɢɫɫɟɪɬɚɰɢɢ 
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ɋɬɭɞɟɧɬɭ ȼɚɫɢɥɶɤɨɜɭ Ⱦɦɢɬɪɢɸ ȼɚɫɢɥɶɟɜɢɱɭ 
                                          ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ  
Ƚɪɭɩɩɚ 63-1 ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 23.03.03 

    ɧɨɦɟɪ                                                            ɤɨɞ 
ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ 

                                                                      ɧɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɬɵ ɡɨ-
ɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ȻɟɥȺɁ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɈɈɈ 
«ɋɨɪɫɤɢɣ ȽɈɄ», ɝ. ɋɨɪɫɤ. 
 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ №    154    ɨɬ       28. 02. 2017 ɝ.       
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ Ⱥ.ȼ. Ɉɥɟɣɧɢɤɨɜ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ 
ɬɪɚɧɫɩɨɪɬ ɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ 
                                      ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɂɫɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ȻɟɥȺɁ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ȺɌɉ. ɉɥɚɧ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɨɝɨ ɤɨɪɩɭɫɚ. ɂɦɟɸɳɟɟɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɢɧɫɬɪɭɦɟɧɬɵ ɧɚ ȺɌɉ. 
 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ 
1. ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɱɚɫɬɶ. 
2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ. 
3. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ. 
4. Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɷɤɫɩɟɪɬɢɡɚ 
ɩɪɨɟɤɬɚ. 
 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ                                                                                                          
Ʌɢɫɬ 1. Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ. 
Ʌɢɫɬ 2. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɪɩɭɫ. 
Ʌɢɫɬ 3. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɪɩɭɫ ɌɈ. 
Ʌɢɫɬ 4. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ. 
Ʌɢɫɬ 5. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ. 
Ʌɢɫɬ 6. ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
Ʌɢɫɬ 7. Ɉɰɟɧɤɚ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɷɤɫ-
ɩɟɪɬɢɡɚ ɩɪɨɟɤɬɚ. 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                _________________               Ⱥ.ȼ. Ɉɥɟɣɧɢɤɨɜ 

                                                                       ɩɨɞɩɢɫɶ                                  ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ                                                   Ⱦ. ȼ. ȼɚɫɢɥɶɤɨɜ 

                                                                  ɩɨɞɩɢɫɶ,              ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 

                                                                                   « ___ » __________ 20__ ɝ. 
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ɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨ-
ɬɵ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ȻɟɥȺɁ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɈɈɈ 
«ɋɨɪɫɤɢɣ ȽɈɄ», ɝ. ɋɨɪɫɤ.» ɫɨɞɟɪɠɢɬ 62 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 23 ɢɫ-
ɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 7 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
 
ȺɇȺɅɂɁ ɂ ɈȻɋɅȿȾɈȼȺɇɂȿ ɋɍɓȿɋɌȼɍɘɓȿɃ ɋɂɋɌȿɆɕ ɌɈ, ɌȿɏɇɈ-
ɅɈȽɂɑȿɋɄɂɃ ɊȺɋɑȿɌ, ɗɄɈɅɈȽɂɑȿɋɄȺə ȻȿɁɈɉȺɋɇɈɋɌɖ, ɗɄɈɆɂɑȿ-
ɋɄɂɃ ɗɎɎȿɄɌ. 

 
ɐɟɥɶ ɪɚɛɨɬɵ: Ɋɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɪɚɛɨɬɵ ɡɨ-

ɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
 
Ɂɚɞɚɱɢ ɪɚɛɨɬɵ: 

- ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɞɟɹɬɟɥɶɧɨɫɬɢ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɜɵɹɜɢɬɶ ɨɫɧɨɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ; 

- ɩɪɨɜɟɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɡɨɧɵ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 

- ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ ɪɚɡɪɚ-
ɛɨɬɚɬɶ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɟɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ; 

- ɩɪɨɜɟɫɬɢ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɞɟɹɬɟɥɶɧɨɫɬɢ ɡɨɧɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ; 

- ɩɪɨɜɟɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɥɨɠɟɧ-
ɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 
 
ȼ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɨɥɨɠɢ-

ɬɟɥɶɧɨ ɜɥɢɹɸɳɢɟ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ: ɜɵɩɨɥɧɟɧ ɬɟɯɧɨɥɨɝɢ-
ɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɪɚɫɫɱɢɬɚɧɚ ɩɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɌɈ, ɨɰɟɧɤɚ ɜɥɢ-
ɹɧɢɹ ɡɨɧɵ ɌɈ ɧɚ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɢ. 
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Ɋɨɥɶ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɤ ɩɨɞɫɢɫɬɟɦɵ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
ɱɪɟɡɜɵɱɚɣɧɨ ɜɟɥɢɤɚ, ɬ.ɤ. ɨɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɚɦɭ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɬɪɚɧɫ-
ɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɨɫɬɚɜɥɹɹ ɜ ɧɭɠɧɨɟ ɜɪɟɦɹ ɢ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɬɪɟɛɭ-
ɟɦɵɟ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɵɟ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ. ɍɱɚɫɬɜɭɹ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɨɞɫɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɚɤ-
ɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: ɞɨɯɨɞɵ, ɪɚɫɯɨɞɵ, ɩɪɢ-
ɛɵɥɶ, ɧɚɞɟɠɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɢ ɞɨɪɨɠɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɍɩɪɚɜɥɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɩɚɪɤɚ ɞɨɥɠɧɨ ɨɫ-
ɧɨɜɵɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ ɧɚ ɩɪɨɲɥɨɦ ɨɩɵɬɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɚɯ, ɧɨ ɢ ɜ ɛɨɥɶɲɟɣ 
ɫɬɟɩɟɧɢ ɧɚ ɡɧɚɧɢɢ, ɩɨɧɢɦɚɧɢɢ ɢ ɭɦɟɧɢɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɟ ɛɚɡɨ-
ɜɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɜɧɟɞɪɹɬɶ ɬɟɯ-
ɧɢɱɟɫɤɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ, ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ ɪɟɦɨɧɬ. ɋɩɟɰɢɚɥɢɫɬɵ ɜ ɨɛɥɚɫɬɢ 
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɥɠɧɵ ɢɫɯɨɞɢɬɶ ɢɡ 
ɭɫɥɨɜɢɣ, ɱɬɨ ɜ ɛɭɞɭɳɟɦ ɫɚɦɚ ɫɢɫɬɟɦɚ ɌɈ ɢ ɪɟɦɨɧɬɚ ɛɭɞɟɬ ɪɚɡɜɢɜɚɬɶɫɹ ɢ ɫɨɜɟɪɲɟɧ-
ɫɬɜɨɜɚɬɶɫɹ ɫɨɞɟɪɠɚɬɟɥɶɧɨ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ. ɋɮɟɪɚ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɬɤɪɵɬɨɣ ɞɥɹ ɧɚɭɱɧɨɝɨ ɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-
ɧɢɹ, ɩɨɷɬɨɦɭ ɜɚɠɧɚ ɢɧɢɰɢɚɬɢɜɧɚɹ ɢ ɬɜɨɪɱɟɫɤɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜɫɟɯ ɧɚɭɱɧɵɯ ɢ ɩɪɚɤ-
ɬɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ. 
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1.ȺɇȺɅɂɁ ɉɊɈɂɁȼɈȾɋɌȼȿɇɇɈɃ ȾȿəɌȿɅɖɇɈɋɌɂ 
 

1.1. ɋɜɟɞɟɧɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ 
 

ɋɨɪɫɤɨɟ ɦɨɥɢɛɞɟɧɨɜɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɍɫɬɶ-
Ⱥɛɚɤɚɧɫɤɨɝɨ ɪɚɣɨɧɚ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ. 

ɇɚ ɛɚɡɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨɫɬɪɨɟɧ ɝɨɪɨɞ ɋɨɪɫɤ ɫ ɧɚɫɟɥɟɧɢɟɦ ɛɨɥɟɟ 10 ɬɵɫ.  
ɠɢɬɟɥɟɣ ɢ ɫ 1949 ɝɨɞɚ ɞɟɣɫɬɜɭɟɬ ɝɨɪɧɨ-ɨɛɨɝɚɬɢɬɟɥɶɧɵɣ ɤɨɦɛɢɧɚɬ. 

Ⱦɨɛɵɱɚ ɦɟɞɧɨ-ɦɨɥɢɛɞɟɧɨɜɵɯ ɪɭɞ ɜɟɞɟɬɫɹ ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ. 
Ɉɫɧɨɜɧɵɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹɸɬɫɹ ɛɭɪɨ-

ɜɡɪɵɜɧɵɟ ɢ ɜɵɟɦɨɱɧɨ-ɩɨɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɝɨɪɧɨɣ   ɦɚɫɫɵ, 
ɩɟɪɟɪɚɛɨɬɤɚ ɪɭɞɵ ɧɚ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɟ ɩɨ ɬɟɯɧɨɥɨɝɢɢ: 

ɬɪɢ ɫɬɚɞɢɢ ɞɪɨɛɥɟɧɢɹ ɜ ɡɚɦɤɧɭɬɨɦ ɰɢɤɥɟ ɫ ɝɪɨɯɨɱɟɧɢɟɦ; 
ɨɞɧɨɫɬɚɞɢɚɥɶɧɨɟ ɢɡɦɟɥɶɱɟɧɢɟ ɜ ɲɚɪɨɜɵɯ ɦɟɥɶɧɢɰɚɯ ɫ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ; 
 ɤɨɥɥɟɤɬɢɜɧɨ-ɫɟɥɟɤɬɢɜɧɚɹ ɮɥɨɬɚɰɢɹ; 
ɫɝɭɳɟɧɢɟ ɢ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɤɨɧɰɟɧɬɪɚɬɨɜ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɨɝɚɳɟɧɢɹ ɧɚ ɮɚɛɪɢɤɟ ɩɨɥɭɱɚɸɬ ɦɟɞɧɵɣ ɢ ɦɨɥɢɛɞɟɧɨɜɵɣ 

ɤɨɧɰɟɧɬɪɚɬɵ. 
ɈɈɈ «ɋɨɪɫɤɢɣ ȽɈɄ» ɫɨɫɬɨɢɬ ɢɡ ɱɟɬɵɪɟɯ ɨɫɧɨɜɧɵɯ ɰɟɯɨɜ: 
ɪɭɞɧɢɤ ɨɬɤɪɵɬɵɯ ɪɚɛɨɬ; 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɣ ɰɟɯ; 
ɨɛɨɝɚɬɢɬɟɥɶɧɚɹ ɮɚɛɪɢɤɚ; 
ɰɟɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɟɪɪɨɦɨɥɢɛɞɟɧɚ. 
Ɍɚɤɠɟ ɜ ɫɨɫɬɚɜ ɩɪɟɞɩɪɢɹɬɢɹ ɜɯɨɞɹɬ ɧɟɫɤɨɥɶɤɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɰɟɯɨɜ: 
ɰɟɧɬɪɚɥɶɧɵɟ ɪɟɦɨɧɬɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɦɚɫɬɟɪɫɤɢɟ; 
ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɶ; 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɰɟɯ; 
ɪɟɦɨɧɬɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɰɟɯ. 
ɰɟɯ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ. 
ȼ ɫɨɫɬɚɜ ɡɚɜɨɞɚ ɜɯɨɞɹɬ ɬɚɤɠɟ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɢ ɯɢɦɢɱɟɫɤɚɹ ɥɚɛɨɪɚɬɨ-

ɪɢɢ, ɰɟɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɦɟɬɪɨɥɨɝɢɢ. 
 
1.2. Ɋɭɞɧɢɤ ɨɬɤɪɵɬɵɯ ɪɚɛɨɬ 
 
Ɉɪɝɚɧɢɡɨɜɚɧ ɢ ɫɭɳɟɫɬɜɭɟɬ ɞɥɹ ɞɨɛɵɱɢ ɪɭɞɵ ɢɡ ɤɚɪɶɟɪɚ. Ⱦɨɛɵɱɚ ɪɭɞɵ ɜ 

ɤɚɪɶɟɪɟ ɜɟɞɟɬɫɹ ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ. ɉɨɞɝɨɬɨɜɤɚ ɤ ɞɨɛɵɱɟ ɪɭɞɵ ɢ ɜɦɟɳɚɸɳɢɯ 
ɩɭɫɬɵɯ ɩɨɪɨɞ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɭɪɨɜɡɪɵɜɧɵɦ ɫɩɨɫɨɛɨɦ. 

Ȼɭɪɟɧɢɟ ɜɡɪɵɜɧɵɯ ɫɤɜɚɠɢɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɬɚɧɤɚɦɢ ɲɚɪɨɲɟɱɧɨɝɨ ɛɭɪɟ-
ɧɢɹ ɋȻɒ 250-Ɇɇ-32, ɜ ɤɨɥɢɱɟɫɬɜɟ 6 ɟɞɢɧɢɰ. 

ɉɨɞɝɨɬɨɜɤɚ ɤ ɡɚɪɹɠɚɧɢɸ ɲɬɚɬɧɵɯ ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜ ɢ ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɫɨɛɫɬɜɟɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɫɬɚɰɢɨɧɚɪɧɨɦ ɩɭɧɤɬɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ȼȼ ɉ-3. Ɂɚ-
ɪɹɠɚɧɢɟ ɢ ɡɚɛɨɣɤɚ ɜɡɪɵɜɧɵɯ ɫɤɜɚɠɢɧ ɩɨɥɧɨɫɬɶɸ ɦɟɯɚɧɢɡɢɪɨɜɚɧɵ. 

ɉɨɝɪɭɡɤɚ ɜɡɨɪɜɚɧɧɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɤɚɜɚɬɨɪɚɦɢ ɰɢɤɥɢ-
ɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɗɄȽ-10 (4 ɟɞ.) ɜ ɚɜɬɨɫɚɦɨɫɜɚɥɵ ȻɟɥȺɁ-75131. ɉɪɢɦɟɧɹɟɦɵɣ 
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ɧɚ ɪɭɞɧɢɤɟ ɨɬɤɪɵɬɵɯ ɪɚɛɨɬ ɦɟɬɨɞ ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɹ - ɛɭɥɶɞɨɡɟɪɧɵɣ. Ɉɬɜɚɥɵ 
ɨɛɫɥɭɠɢɜɚɸɬɫɹ ɛɭɥɶɞɨɡɟɪɚɦɢ Ɍ-330, Ɍ-3501. 

ɉɨ ɩɟɪɢɦɟɬɪɭ ɤɚɪɶɟɪɧɨɝɨ ɩɨɥɹ ɪɚɫɩɨɥɨɠɟɧɵ ɬɪɢ ɞɟɣɫɬɜɭɸɳɢɯ ɨɬɜɚɥɚ 
ɩɭɫɬɵɯ ɩɨɪɨɞ ɢ ɞɜɚ ɪɭɞɧɵɯ ɨɬɜɚɥɚ (ɭɫɪɟɞɧɢɬɟɥɶɧɵɣ ɪɭɞɧɵɣ ɫɤɥɚɞ ɢ ɫɩɟɰɢɚɥɶ-
ɧɵɣ ɨɬɜɚɥ ɛɟɞɧɵɯ ɫɭɥɶɮɢɞɧɵɯ ɪɭɞ). Ⱥɜɬɨɞɨɪɨɝɢ ɜ ɤɚɪɶɟɪɟ ɨɛɫɥɭɠɢɜɚɸɬɫɹ ɞɨ-
ɪɨɠɧɨɣ ɛɪɢɝɚɞɨɣ, ɢɦɟɸɳɟɣ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɛɭɥɶɞɨɡɟɪɵ Ɍ-330 ȾɗɌ-250 ɫ ɪɵɯ-
ɥɢɬɟɥɹɦɢ, ɬɹɠɟɥɵɟ ɝɪɟɣɞɟɪɵ, ɚɜɬɨɩɨɝɪɭɡɱɢɤɢ. 

ȼ ɤɚɪɶɟɪɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜɨɞɨɨɬɥɢɜ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ. ȼɧɭɬɪɢɤɚɪɶɟɪɧɵɟ ɩɨ-
ɜɟɪɯɧɨɫɬɧɵɟ ɢ ɝɪɭɧɬɨɜɵɟ ɜɨɞɵ ɫɨɛɢɪɚɸɬɫɹ ɜ ɡɭɦɩɮ ɢ ɧɚɫɨɫɚɦɢ ɐɇ-1000/180 ɢ 
Ⱦ-1250 ɩɨ ɜɨɞɨɨɬɜɨɞɚɦ ɩɨɞɚɸɬɫɹ ɜ ɩɪɭɞ-ɨɬɫɬɨɣɧɢɤ, ɝɞɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɟɟ ɨɫɜɟɬ-
ɥɟɧɢɟ. Ɉɫɜɟɬɥɟɧɧɚɹ ɜɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɨɛɨɝɚɬɢ-
ɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ. Ɉɛɴɟɦ ɨɬɤɚɱɤɢ - ɨɤɨɥɨ 5 ɦɥɧ. ɦ3/ɝɨɞ. 

Ʉɚɪɶɟɪɧɨɟ ɩɨɥɟ ɪɚɡɞɟɥɟɧɨ ɧɚ Ɂɚɩɚɞɧɭɸ ɢ ȼɨɫɬɨɱɧɭɸ ɪɭɞɧɵɟ ɡɨɧɵ. ɋɪɟɞ-
ɧɹɹ ɝɥɭɛɢɧɚ ɪɚɡɪɚɛɨɬɤɢ 300ɦ, ɩɪɨɟɤɬɧɚɹ 460ɦ. ɋ ɧɚɱɚɥɚ ɪɚɡɪɚɛɨɬɤɢ ɜɵɜɟɡɟɧɨ ɢ 
ɡɚɫɤɥɚɞɢɪɨɜɚɧɨ 350 ɦɥɧ. ɦ3 ɜɫɤɪɵɲɢ ɧɚ ɩɥɨɳɚɞɢ 600ɝɚ, ɜɵɫɨɬɚ ɨɬɜɚɥɨɜ ɞɨ 
90ɦ. Ⱦɨɛɵɬɨ ɫ ɧɚɱɚɥɚ ɨɬɪɚɛɨɬɤɢ 364 ɦɥɧ. ɬɨɧɧ ɪɭɞɵ. Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶ-
ɧɨɫɬɶ ɤɚɪɶɟɪɚ- 10 ɦɥɧ. ɦ3 ɝɨɪɧɨɣ ɦɚɫɫɵ, ɞɨɛɵɱɚ ɪɭɞɵ ɫɨɫɬɚɜɥɹɟɬ 8,6 ɦɥɧ. ɬɨɧɧ. 

Ɉɫɧɨɜɧɵɟ ɭɱɚɫɬɤɢ: ɷɤɫɤɚɜɚɬɨɪɧɵɣ, ɛɭɪɨɜɡɪɵɜɧɨɣ, ɞɨɪɨɠɧɵɣ, ɷɥɟɤɬɪɢɱɟ-
ɫɤɢɟ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɥɭɠɛɵ. 

 
1.3.Ⱥɜɬɨɬɪɚɧɫɩɨɪɬɧɵɣ ɰɟɯ 

 
Ⱥɜɬɨɬɪɚɧɫɩɨɪɬɧɵɣ ɰɟɯ ɨɫɭɳɟɫɬɜɥɹɟɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɝɨɪɧɨɣ ɦɚɫɫɵ ɢɡ 

ɤɚɪɶɟɪɚ ɢ ɩɨɞɚɱɭ ɪɭɞɵ ɧɚ ɮɚɛɪɢɤɭ, ɩɪɨɢɡɜɨɞɢɬ ɝɪɭɡɨɩɚɫɫɚɠɢɪɫɤɢɟ ɩɟɪɟ-ɜɨɡɤɢ ɜ 
ɰɟɯɚɯ ɩɪɟɞɩɪɢɹɬɢɹ, ɞɨɫɬɚɜɤɭ ɝɪɭɡɨɜ ɢɡ ɝɨɪɨɞɨɜ Ɋɨɫɫɢɢ ɢ ɫɬɪɚɧ ɛɥɢɠɧɟɝɨ ɡɚɪɭ-
ɛɟɠɶɹ. 

ɋɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ: 
ɚɜɬɨɤɨɥɨɧɧɚ №1 (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬ); 
ɚɜɬɨɤɨɥɨɧɧɚ №2 (ɯɨɡɹɣɫɬɜɟɧɧɵɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬ); 
ɚɜɬɨɪɟɦɨɧɬɧɵɟ ɦɚɫɬɟɪɫɤɢɟ. 

 
1.3.1.Ⱥɜɬɨɤɨɥɨɧɧɚ №1 

 
ȼ ɫɨɫɬɚɜ ɜɯɨɞɹɬ 20 ɚɜɬɨɫɚɦɨɫɜɚɥɚ ȻɟɥȺɁ-75131 ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 130 

ɬɨɧɧ, 5 ɟɞɢɧɢɰ ɤɚɪɶɟɪɧɵɯ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ȻɟɥȺɁ-75122 ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 
120 ɬɨɧɧ, 7 ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ȻɟɥȺɁ-7555ȼ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 55 ɬɨɧɧ, 3 ɚɜɬɨ-
ɫɚɦɨɫɜɚɥɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 30-42 ɬɨɧɧɵ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɚɜɬɨɦɚɲɢɧɵ ɧɚ ɛɚɡɟ 
ȻɟɥȺɁ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ (ɤɚɛɟɥɟɧɚ-
ɦɨɬɱɢɤ, ɩɨɥɢɜɨɦɨɟɱɧɵɟ, ɡɚɪɹɞɧɵɟ ɢ ɬ.ɞ.). 

 
1.3.2.Ⱥɜɬɨɤɨɥɨɧɧɚ №2 
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ɗɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɝɪɭɡɨɜɵɟ ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɚɜɬɨɦɚɲɢɧɵ, ɚɜɬɨɛɭɫɵ, ɞɨ-
ɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ ɢ ɥɟɝɤɨɜɨɣ ɬɪɚɧɫɩɨɪɬ. ɉɪɨɢɡɜɨɞɹɬɫɹ ɜɫɟ ɝɪɭɡɨɩɚɫ-
ɫɚɠɢɪɫɤɢɟ ɩɟɪɟɜɨɡɤɢ, ɪɟɦɨɧɬɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 

 
1.3.3.Ⱥɜɬɨɪɟɦɨɧɬɧɵɟ ɦɚɫɬɟɪɫɤɢɟ 
 
Ɋɚɫɩɨɥɨɠɟɧɵ ɜ ɡɞɚɧɢɢ ɩɪɨɮɢɥɚɤɬɨɪɢɹ, ɨɫɧɚɳɟɧɧɨɝɨ ɜɫɟɦ ɧɟɨɛɯɨɞɢɦɵɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɢɧɫɬɪɭɦɟɧɬɨɦ, ɫɪɟɞɫɬɜɚɦɢ ɦɚɥɨɣ ɦɟɯɚɧɢɡɚɰɢɢ ɞɥɹ ɷɮɮɟɤɬɢɜ-
ɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɟɦɨɧɬɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɪɶɟɪɧɵɯ ɚɜɬɨɫɚɦɨ-
ɫɜɚɥɨɜ. 

ȼ ɚɜɬɨɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ ɜɟɞɟɬɫɹ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɜɫɟɯ ɭɡɥɨɜ ɢ 
ɚɝɪɟɝɚɬɨɜ ɛɨɥɶɲɟɝɪɭɡɧɵɯ ɚɜɬɨɦɚɲɢɧ, ɪɟɦɨɧɬ ɞɢɡɟɥɟɣ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɢ ɢɦ-
ɩɨɪɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɬ 100 ɞɨ 1200ɥ.ɫ., ɨɫɜɨɟɧɚ ɬɟɯɧɨɥɨɝɢɹ ɪɟɦɨɧɬɚ ɦɟɫɬɧɵɯ 
ɩɨɜɪɟɠɞɟɧɢɣ ɫɜɟɪɯ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɯ ɲɢɧ. 

 
1.4.ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ 
 
ȼ ɬɚɛɥɢɰɟ 11 ɩɪɟɞɫɬɚɜɥɟɧ ɩɚɪɤ ɤɚɪɶɟɪɧɵɯ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ȺɌɐ ɋɨɪɫɤɨɝɨ 

ȽɈɄ. 
 
Ɍɚɛɥɢɰɚ 1.1 – ɉɚɪɤ ɤɚɪɶɟɪɧɵɯ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ȺɌɐ ɋɨɪɫɤɨɝɨ ȽɈɄ ɝɪɭɡɨ-
ɩɨɞɴɟɦɧɨɫɬɶɸ 30 – 136 ɬ. 

 

ȼɢɞ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ƚɪɭɡɨɩɨɞɴɟɦ-

ɧɨɫɬɶ, ɬɨɧɧ 
Ʉɨɥɢɱɟɫɬɜɨ, 

ɟɞ. Ɉɛɳɢɣ ɜɢɞ 

75131 136 20 

 

7555ȼ 55 7 

 
    
    
    



 

12 

 

 
Ⱥɜɬɨɫɚɦɨɫɜɚɥɵ 75131ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ: 

2006ɝ – 2 ɚɜɬɨɫɚɦɨɫɜɚɥɚ (№006, №007, №0010). 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

7547 45 3 

 

75122 120 1 

 

75485 42 1 

 

75405 30 2 

 

7522 40 1 

 

7540ȼ 30 1 
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2007ɝ – 1 ɚɜɬɨɫɚɦɨɫɜɚɥ(№0017). 
2008ɝ – 2 ɚɜɬɨɫɚɦɨɫɜɚɥɚ (№0012, № 0019). 
2010ɝ – 3 ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ (№0020 - 0022). 
2014ɝ – 9 ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ (№008, №009, №0018, №0023, №0024, №0026 - 0029). 

Ⱥɜɬɨɫɚɦɨɫɜɚɥɵ 7555ȼ ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ: 
2004ɝ – 1 ɫɚɦɨɫɜɚɥ (№05) 
2005ɝ – 2 ɫɚɦɨɫɜɚɥɚ (№022, №023) 
2006ɝ – 2 ɫɚɦɨɫɜɚɥɚ (№030, №031) 

Ⱥɜɬɨɫɚɦɨɫɜɚɥɵ 7547 ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ: 
2007ɝ – 2 ɫɚɦɨɫɜɚɥɚ (№8, №9) 
2016ɝ – 1 ɫɚɦɨɫɜɚɥ (№1) 

Ⱥɜɬɨɫɚɦɨɫɜɚɥ 75122 ɛɵɥ ɜɜɟɞɟɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ: 
2000ɝ – 1 ɫɚɦɨɫɜɚɥ (№004) 

Ⱥɜɬɨɫɚɦɨɫɜɚɥ 75485 ɛɵɥ ɜɜɟɞɟɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ: 
1992ɝ – 1 ɫɚɦɨɫɜɚɥ (№2) 

Ⱥɜɬɨɫɚɦɨɫɜɚɥɵ 75405ɛɵɥɢ ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ: 
1991ɝ – 2 ɫɚɦɨɫɜɚɥɚ (№3, №11) 

Ⱥɜɬɨɫɚɦɨɫɜɚɥ 7522 ɛɵɥ ɜɜɟɞɟɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ: 
1990ɝ – 1 ɫɚɦɨɫɜɚɥ (№004) 

 Ⱥɜɬɨɫɚɦɨɫɜɚɥ 7540ȼ ɛɵɥ ɜɜɟɞɟɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ: 
2009ɝ – 1 ɫɚɦɨɫɜɚɥ (№10) 

 
1.5.Ɍɟɯɧɨɥɨɝɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɚɜɬɨɫɚɦɨɫɜɚ-

ɥɨɜ. 
 
ɋɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɛɨɥɶɲɟɝɪɭɡɧɵɯ ɚɜɬɨɦɨ-

ɛɢɥɟɣ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɉɨɥɨɠɟɧɢɟɦ ɨ ɉɉɊ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɋɨɪɫɤɨɝɨ ȽɈɄɚ. 

ɇɚɫɬɨɹɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ, ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ ɫ ɝɢɞɪɨɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɟɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 30-136 ɬ, ɭɫɬɚ-
ɧɚɜɥɢɜɚɸɬɫɹ ɧɨɪɦɚɬɢɜɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢ ɪɟ-
ɦɨɧɬɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɫɥɭɠɛɚɦ ɩɪɢɧɢɦɚɬɶ ɪɚɰɢ-
ɨɧɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɩɥɚɧɢɪɨɜɚɧɢɸ ɢ ɩɪɨɜɟɞɟɧɢɸ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɢɫɩɪɚɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɚɦɨɫɜɚɥɨɜ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ ɭɫɬɚɧɚɜɥɢ-
ɜɚɸɬɫɹ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɪɭɤɨɜɨɞɫɬɜɨɦ ɩɨ ɷɤɫ-
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ɩɥɭɚɬɚɰɢɢ ɢ «ȿɞɢɧɵɦɢ ɩɪɚɜɢɥɚɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɟɫɬɨɪɨɠɞɟ-
ɧɢɣ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ». 

ɐɟɯ ɛɨɥɶɲɟɝɪɭɡɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɷɤɫɩɥɭɚɬɢɪɭɟɬ ɢ ɜɵɩɨɥɧɹɟɬ ɌɈ ɢ Ɋ ɤɚ-
ɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɬɪɭɞɚ, ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɢ ɤɚɱɟ-
ɫɬɜɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢ ɪɟɦɨɧ-
ɬɚ; 

 ɩɨɞɞɟɪɠɢɜɚɟɬ ɩɚɪɤ ɫɚɦɨɫɜɚɥɨɜ ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ; 
 ɭɥɭɱɲɚɟɬ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɱɢɯ; 
 ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɛɚɡɭ; 
 ɩɪɢɦɟɧɹɟɬ ɪɚɰɢɨɧɚɥɶɧɭɸ ɬɟɯɧɨɥɨɝɢɸ ɢ ɧɚɭɱɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ ɬɪɭɞɚ 

ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ; 
ɨɪɝɚɧɢɡɭɟɬ ɭɱɟɬ ɢ ɚɧɚɥɢɡ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢ-

ɜɚɧɢɸ ɢ ɪɟɦɨɧɬɭ; 
 ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɞɥɟɠɚɳɢɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚ-

ɥɨɜ. 
ɉɨɞ ɫɢɫɬɟɦɨɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ 

ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ ɩɨɧɢɦɚɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ ɫɪɟɞɫɬɜ, ɢɫɩɨɥɧɢɬɟɥɟɣ ɢ ɧɨɪ-
ɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɢ ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɚɦɨɫɜɚɥɨɜ. 

Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɟ ɫɨɫɬɨɹɧɢɟ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɨ-
ɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɟɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ, ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ. Ɉɫɧɨɜɨɣ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ, ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ ɹɜɥɹɸɬɫɹ ɤɨɧ-
ɬɪɨɥɶɧɵɟ ɢ ɪɟɦɨɧɬɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɪɚɛɨɬɵ. ɋɭɳɧɨɫɬɶ ɩɥɚɧɨɜɨ-
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ   ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɤɚɪɶɟɪ-
ɧɵɯ ɫɚɦɨɫɜɚɥɨɜ ɫɨɫɬɨɢɬ ɜ ɩɥɚɧɨɜɨɦ ɜɵɩɨɥɧɟɧɢɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜɢɞɨɜ ɬɟɯɧɢ-
ɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɪɭɤɬɭ-
ɪɨɣ ɪɟɦɨɧɬɧɨɝɨ ɰɢɤɥɚ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɢɥɢ 
ɩɥɚɧɨɜɨɝɨ ɪɟɦɨɧɬɚ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɛɨɬɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɨɪɦɚɬɢɜɚɦɢ ɢ ɩɟɪɟɱ-
ɧɟɦ ɨɩɟɪɚɰɢɣ. Ɋɚɛɨɬɵ, ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɟɪɟɱɧɟɦ ɨɩɟɪɚɰɢɣ, ɩɪɨɜɨɞɹɬɫɹ ɫ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɭɜɟɥɢɱɟɧɢɟɦ ɬɪɭɞɨɟɦɤɨɫɬɢ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɞɨɥɠɧɵ ɨɛɟɫɩɟ-
ɱɢɜɚɬɶ ɛɟɡɨɬɤɚɡɧɭɸ ɪɚɛɨɬɭ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ ɜ ɩɪɟɞɟɥɚɯ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɣ, ɜɤɥɸɱɟɧɧɵɯ ɜ ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɨɩɟɪɚɰɢɣ. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɩɥɚɧɨɜɨɝɨ ɪɟɦɨɧɬɚ ɭɫɬɚ-
ɧɚɜɥɢɜɚɟɬɫɹ ɜ ɦɨɬɨɱɚɫɚɯ. Ⱦɨɩɭɫɬɢɦɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɚɬɢɜɨɜ ɩɟɪɢɨɞɢɱɧɨ-
ɫɬɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ TO – 1 ɢ ɌɈ – 2 ɫɨɫɬɚɜɥɹɸɬ ±10 %, ɞɥɹ ɨɫɬɚɥɶ-
ɧɵɯ ɜɢɞɨɜ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɨɜ ±5 %. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ - ɷɬɨ ɤɨɦɩɥɟɤɫ ɦɟɪ ɩɨ ɩɨɞɞɟɪɠɚɧɢɸ ɤɚɪɶɟɪ-
ɧɵɯ ɫɚɦɨɫɜɚɥɨɜ ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɟ-
ɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɩɨ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɢ ɩɟɪɟɱɧɸ ɨɩɟɪɚɰɢɣ. 
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ɉɨ ɩɟɪɢɨɞɢɱɧɨɫɬɢ, ɩɟɪɟɱɧɸ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɬɟɯɧɢ-
ɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɢ-
ɞɵ: 

ɟɠɟɫɦɟɧɧɨɟ ɢ ɟɠɟɞɧɟɜɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ȿɋ ɢ ȿɈ); 
ɩɟɪɜɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɈ – 1); 
ɜɬɨɪɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɈ – 2); 
ɬɪɟɬɶɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɌɈ – 3); 
ɫɟɡɨɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɋɈ). 
ɉɟɪɟɱɟɧɶ ɨɩɟɪɚɰɢɣ ɜɫɟɯ ɜɢɞɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɜɟɞɟɧ ɜ 

ɪɭɤɨɜɨɞɫɬɜɚɯ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɨɞɟɥɢ ɢ ɦɨɞɢɮɢɤɚɰɢɢ ɤɚ-
ɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ. 

ɌɈ – 1, ɌɈ – 2, ɌɈ – 3 ɜɤɥɸɱɚɸɬ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ, ɤɪɟɩɟɠɧɵɟ, ɪɟɝɭɥɢɪɨ-
ɜɨɱɧɵɟ, ɫɦɚɡɨɱɧɵɟ, ɪɚɡɛɨɪɧɨ-ɫɛɨɪɨɱɧɵɟ, ɞɟɦɨɧɬɚɠɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ (ɫɨ 
ɫɧɹɬɢɟɦ ɢ ɭɫɬɚɧɨɜɤɨɣ ɧɟɤɨɬɨɪɵɯ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ) ɢ ɞɪɭɝɢɟ ɨɩɟɪɚɰɢɢ, ɧɚɩɪɚɜ-
ɥɟɧɧɵɟ ɧɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ ɜɵɹɜɥɟɧɢɟ ɨɬɤɚɡɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ, ɫɧɢɠɟɧɢɟ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɚɦɨɫɜɚɥɨɜ, ɷɤɨ-
ɧɨɦɢɸ ɬɨɩɥɢɜɚ, ɭɦɟɧɶɲɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟ-
ɞɭ. 

ɋɟɡɨɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɋɈ) ɩɪɨɜɨɞɢɬɫɹ ɞɜɚ ɪɚɡɚ ɜ ɝɨɞ ɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɯɨɥɨɞɧɨɟ 
ɢ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ. ɋɟɡɨɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɨɜɦɟɳɚɟɬɫɹ ɩɪɟ-
ɢɦɭɳɟɫɬɜɟɧɧɨ ɫ ɌɈ – 2 ɢ ɌɈ – 3. 

 
ȼ ɬɚɛɥɢɰɟ 1.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɇɨɪɦɚɬɢɜɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚ-

ɛɨɬ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɜɢɞɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 1.2 – ɇɨɪɦɚɬɢɜɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɝɨ ɜɢɞɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ȼɢɞ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭ-
ɠɢɜɚɧɢɹ 

ɌɈ – 1 ɌɈ – 2 ɌɈ – 3 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ,  
ɦɨɬɨɱɚɫ. 350 700 1050 

 
Ⱦɥɹ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɜ ɌɈ, ɜɟ-

ɞɟɬɫɹ ɟɠɟɫɭɬɨɱɧɵɣ ɭɱɟɬ ɨɬɪɚɛɨɬɚɧɧɵɯ ɧɚ ɥɢɧɢɢ ɦɨɬ ɱɚɫɨɜ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɬɨ-
ɪɨɝɨ ɉɌɈ ɫɨɫɬɚɜɥɹɟɬ ɩɥɚɧ ɌɈ ɧɚ ɧɟɞɟɥɸ. ɉɥɚɧ ɌɈ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɝɥɚɜɧɨɦɭ 
ɦɟɯɚɧɢɤɭ ɰɟɯɚ, ɧɚɱɚɥɶɧɢɤɚɦ ɤɨɥɨɧɧ ɞɥɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɪɚɛɨɬ 
ɧɚ ɚɜɬɨɫɚɦɨɫɜɚɥɚɯ ɢɥɢ ɢ ɜɵɩɨɥɧɟɧɢɹ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɚɜɬɨɫɚɦɨɫɜɚɥɚ. 

Ɋɟɦɨɧɬ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ ɜɤɥɸɱɚɟɬ ɤɨɦɩɥɟɤɫ ɨɩɟɪɚɰɢɣ ɩɨ ɜɨɫɫɬɚ-
ɧɨɜɥɟɧɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɪɟɫɭɪɫɚ ɭɡɥɨɜ, ɚɝɪɟɝɚɬɨɜ ɢ ɫɢɫɬɟɦ ɫɚɦɨɫɜɚɥɨɜ. 

Ⱦɥɹ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ ɢ ɢɯ ɚɝɪɟɝɚɬɨɜ ɭɫɬɚɧɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɪɟɦɨɧɬɚ: 

ɩɥɚɧɨɜɵɣ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ – ɌɊ; 
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ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɚɝɪɟɝɚɬɨɜ – ɄɊ. 
Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɢ 

ɫɨɤɪɚɳɟɧɢɹ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɹ ɫɚɦɨɫɜɚɥɨɜ ɩɥɚɧɨɜɵɣ ɪɟɦɨɧɬ ɜɵɩɨɥɧɹɟɬɫɹ ɚɝɪɟ-
ɝɚɬɧɨ-ɭɡɥɨɜɵɦ ɦɟɬɨɞɨɦ. 

ȼ ɬɚɛɥɢɰɟ 1.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɨɪɦɚɬɢɜɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ, ɬɪɭɞɨɟɦɤɨɫɬɢ 
ɌɈ, ɌɊ ɢ ɄɊ ɝɨɪɧɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɐȻȺ. 

 
Ɍɚɛɥɢɰɚ 1.3 – ɇɨɪɦɚɬɢɜɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ, ɬɪɭɞɨɟɦɤɨɫɬɢ 
ɌɈ, ɌɊ ɢ ɄɊ ɝɨɪɧɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɐȻȺ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ȼɢɞɵ ɌɈ ɢ 
ɪɟɦɨɧɬɨɜ 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ 
ɜɵɩɨɥɧɟɧɢɹ ɌɊ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɄɊ ɨɫɧɨɜɧɵɯ 
ɚɝɪɟɝɚɬɨɜ, ɦɨɬɨ-
ɱɚɫ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟ-
ɧɢɢ ɌɊ ɩɪɢ ɡɚɦɟɧɟ 
ɨɫɧɨɜɧɵɯ ɚɝɪɟɝɚɬɨɜ, 
ɱɚɫ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 
ɜɵɩɨɥɧɟɧɢɹ  
ɌɊ, ɄɊ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ ɢ 
ɡɚɦɟɧɵ ɨɫ-
ɧɨɜɧɵɯ ɚɝɪɟ-
ɝɚɬɨɜ,     
ɱɟɥ.·ɱɚɫ. 

Ⱥɜɬɨɫɚɦɨɫɜɚɥ 
ȻɟɥȺɁ-75131 

ɌɊ ȼ ɬɟɱɟɧɢɟ ɦɟɫɹ-
ɰɚ 

42 167 

ɄɊ Ⱦȼɋ 12000 72 72 

ɄɊ ȽɆɄɉ 10000 96 96 
ɄɊ Ƚɉ 8000 60 60 

Ⱥɜɬɨɫɚɦɨɫɜɚɥ 
ȻɟɥȺɁ-7555ȼ 

ɌɊ ȼ ɬɟɱɟɧɢɟ ɦɟɫɹ-
ɰɚ 

34 84 

ɄɊ Ⱦȼɋ 16000 106 318 
ɄɊ Ʉɉɉ 18000 18 36 
ɄɊ Ƚɉ 18000 34 68 
ɄɊ ȻɊ 18000 32 96 
ɄɊ ȽɌ 18000 32 64 

Ⱥɜɬɨɫɚɦɨɫɜɚɥ 
ȻɟɥȺɁ-7547 

ɌɊ ȼ ɬɟɱɟɧɢɟ ɦɟɫɹ-
ɰɚ 

36 90 

 ɄɊ Ⱦȼɋ 20000 110 330 
ɄɊ Ʉɉɉ 20000 18 36 
ɄɊ Ƚɉ 20000 40 80 
ɄɊ ȻɊ 20000 38 125 
ɄɊ ȽɌ 20000 32 64 

Ⱥɜɬɨɫɚɦɨɫɜɚɥ  
ȻɟɥȺɁ-75122 

ɌɊ ȼ ɬɟɱɟɧɢɟ ɦɟɫɹ-
ɰɚ 

45 187 

ɄɊ Ⱦȼɋ 20000 95 285 
ɄɊ Ʉɉɉ 30000 17 52 
ɄɊ Ƚɉ 20000 30 60 
ɄɊ ȻɊ 30000 42 126 

Ⱥɜɬɨɫɚɦɨɫɜɚɥ  
ȻɟɥȺɁ-75485 

ɌɊ ȼ ɬɟɱɟɧɢɟ ɦɟɫɹ-
ɰɚ 

40 159 

ɄɊ Ⱦȼɋ 20000 120 360 
ɄɊ Ƚɟɧɟɪɚɬɨ-

ɪɚ 
20000 120 360 

ɄɊ Ɇ/Ʉ 15000 24 48 
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ɇɨɪɦɚɬɢɜɵ ɬɪɭɞɨɟɦɤɨɫɬɢ ɩɥɚɧɨɜɵɯ ɬɟɤɭɳɢɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
(ɌɊ, ɄɊ) ɧɟ ɜɤɥɸɱɚɸɬ ɬɪɭɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɚɛɨɬɵ. 

ɇɨɪɦɚɬɢɜɵ ɧɚɪɚɛɨɬɤɢ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɨɫɧɨɜɧɵɯ ɚɝɪɟɝɚɬɨɜ ɢ 
ɭɡɥɨɜ ɫɚɦɨɫɜɚɥɨɜ ɫ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɢ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɟɣ 
ɩɪɢɧɹɬɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɢ ɨɬɤɨɪ-
ɪɟɤɬɢɪɨɜɚɧɵ ɞɥɹ ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɚɦɨɫɜɚɥɨɜ. 

ɍɡɥɵ ɢ ɚɝɪɟɝɚɬɵ, ɬɪɟɛɭɸɳɢɟ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɡɚɦɟɧɹɸɬɫɹ ɧɚ ɢɫ-
ɩɪɚɜɧɵɟ, ɜɡɹɬɵɟ ɢɡ ɨɛɨɪɨɬɧɨɝɨ ɮɨɧɞɚ. 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɪɟɦɨɧɬɧɨɣ ɫɥɭɠɛɨɣ 
ɰɟɯɚ, ɞɜɢɝɚɬɟɥɹ ɪɟɦɨɧɬɢɪɭɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɦɨɬɨɪɧɨɦ ɭɱɚɫɬɤɟ, ɚɝɪɟɝɚɬɵ 
ɧɚ ɚɝɪɟɝɚɬɧɨɦ. ɂɫɤɥɸɱɟɧɢɟ ɬɨɥɶɤɨ ɞɜɢɝɚɬɟɥɹ MTU 4000, ɪɟɦɨɧɬ ɞɚɧɧɵɯ ɞɜɢɝɚ-
ɬɟɥɟɣ ɩɪɨɢɡɜɨɞɹɬ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɪɟɦɨɧɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ. 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɥɧɨɣ ɢɯ ɪɚɡ-
ɛɨɪɤɨɣ, ɞɟɮɟɤɬɨɜɤɨɣ, ɡɚɦɟɧɨɣ ɢɥɢ ɪɟɦɨɧɬɨɦ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɫ ɩɨɫɥɟɞɭɸɳɟɣ 
ɫɛɨɪɤɨɣ, ɪɟɝɭɥɢɪɨɜɤɨɣ ɢ ɢɫɩɵɬɚɧɢɟɦ. 

Ɋɟɫɭɪɫ ɚɝɪɟɝɚɬɨɜ ɢ ɭɡɥɨɜ ɩɨɫɥɟ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɫɨɫɬɚɜɥɹɟɬ 80% ɪɟ-
ɫɭɪɫɚ ɞɨ ɩɟɪɜɨɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

 
1.6.ɋɜɟɞɟɧɢɹ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ 
 
ɗɤɫɩɥɭɚɬɚɰɢɹ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ ɤɚɪɶɟɪɚɯ ɝɥɭɛɢɧɨɣ ɛɨɥɟɟ 500 

ɦɟɬɪɨɜ ɢ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɟɝɨ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶ. Ɋɚɫɱɟɬ ɨɛɴɟɦɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɟɪɟɜɨɡɨɤ ɜɵɩɨɥɧɟɧ ɩɨ ɝɨɞɚɦ ɧɚ 
ɜɟɫɶ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɪɶɟɪɨɜ, ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɝɪɭɡɨɜɨɣ ɪɚɛɨɬɵ ɩɨ 
ɧɚɩɪɚɜɥɟɧɢɹɦ ɝɪɭɡɨɩɨɬɨɤɨɜ ɢ ɬɢɩɨɪɚɡɦɟɪɭ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɚɫɫɬɨɹɧɢɹ ɩɟɪɟɜɨɡɨɤ ɨɩɪɟɞɟɥɟɧɵ ɧɚ ɩɥɚɧɚɯ ɝɨɪɧɵɯ ɪɚɛɨɬ ɫ ɭɱɟɬɨɦ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɢ ɩɨɧɢɠɟɧɢɹ ɞɧɚ ɤɚɪɶɟɪɚ ɢ ɪɚɡɜɢɬɢɹ ɨɬɜɚɥɶɧɨɝɨ ɮɪɨɧɬɚ. Ɋɚɫɩɪɟɞɟ-
ɥɟɧɢɟ ɨɛɴɟɦɨɜ ɜɵɜɨɡɤɢ ɝɨɪɧɨɣ ɦɚɫɫɵ ɩɨ ɨɬɜɚɥɚɦ ɢ ɫɤɥɚɞɚɦ ɪɚɫɫɱɢɬɚɧɨ ɫɨɝɥɚɫ-
ɧɨ ɢɯ ɩɪɢɟɦɧɨɣ ɟɦɤɨɫɬɢ, ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ ɨɬɫɵɩɤɢ ɨɬɜɚɥɨɜ ɢ ɝɨɞɨɜɨɝɨ ɩɥɚ-
ɧɚ ɞɨɛɵɱɧɵɯ ɪɚɛɨɬ. 

Ɋɚɫɱɟɬ ɩɪɢɜɟɞɟɧɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɭɱɢɬɵɜɚɟɬ ɮɚɤɬɢɱɟ-
ɫɤɨɟ ɪɚɫɫɬɨɹɧɢɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɜɵɫɨɬɭ ɩɨɞɴ-
ɟɦɚ, ɤɨɥɢɱɟɫɬɜɨ ɩɨɜɨɪɨɬɨɜ ɢ ɬɢɩ ɡɚɛɨɹ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɤɚɪɶɟɪɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɢɫ-
ɩɨɥɶɡɨɜɚɧɚ ɦɟɬɨɞɢɤɚ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɫɩɟɰɢɚɥɢɫɬɚɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɦɚɪɤɲɟɣ-
ɞɟɪɫɤɨɝɨ ɨɬɞɟɥɨɜ ȽɈɄɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ ɛɨɪɬɨ-
ɜɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɚɜɬɨɦɨɛɢɥɟɣ. 
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2. ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 
 
2.1.ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɟɞɩɪɢɹ-

ɬɢɹ ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 
1.ɋɩɢɫɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨ ɦɚɪɤɚɦ ( CA ). 
2.ɋɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ (

CCL ). 
3.Ɋɟɠɢɦ ɪɚɛɨɬɵ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɥɢɧɢɢ (ɜɪɟɦɹ ɜ ɧɚɪɹɞɟ, ɜɪɟɦɹ ɜɵɩɭɫɤɚ ɢ 

ɜɨɡɜɪɚɬɚ ɚɜɬɨɦɨɛɢɥɟɣ). 
4.Ʉɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɝɨɞɭ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ( ɊȽȾ ). 
5.Ʉɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ɜ ɝɨɞɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɨɜ ɢ ɡɨɧ ɬɟɯɧɢɱɟ-

ɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ. 
6.Ɍɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ. 
7.Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. 
8.ɋɪɟɞɧɢɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
9.Ɋɚɰɢɨɧɚɥɶɧɨɟ ɫɨɱɟɬɚɧɢɟ ɫɚɦɨɫɜɚɥɚ ɢ ɷɤɫɤɚɜɚɬɨɪɚ. 
10. Ʉɪɟɩɨɫɬɶ ɝɨɪɧɨɣ ɩɨɪɨɞɵ ɩɨ ɲɤɚɥɟ ɩɪɨɮ. Ɇ. Ɇ. ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ. 
11. Ⱦɨɥɹ ɭɱɚɫɬɤɚ ɬɪɚɫɫɵ ɫ ɭɤɥɨɧɨɦ ɛɨɥɟɟ 50 % (5 %) ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɬɪɚɧɫ-

ɩɨɪɬɢɪɨɜɚɧɢɹ. 
ȼ ɬɚɛɥɢɰɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
 

Ɍɚɛɥɢɰɚ 2.1– ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 
Ɍɢɩ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɤɚɪɶɟɪɧɵɣ ɚɜɬɨɫɚɦɨɫɜɚɥ 
Ɇɚɪɤɚ ɚɜɬɨɦɨɛɢɥɹ  ȻɟɥȺɁ 75131 

Ʉɥɚɫɫ ɚɜɬɨɦɨɛɢɥɹ 
ɨɫɨɛɨ ɛɨɥɶɲɨɣ ɝɪɭɡɨ-

ɩɨɞɴёɦɧɨɫɬɢ 
ɋɩɢɫɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ 20 
Ʉɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ ɛɟɡ ɄɊ 10 
ɋɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɨɛɟɝ, ɤɦ 314 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ. ɞɧɟɣ ȺɌɉ ɜ ɝɨɞɭ 365 
ɇɚɪɚɛɨɬɤɚ ɞɨ ɄɊ, ɦɨɬɨɱɚɫ 20000 
ɇɨɪɦɚ ɩɪɨɛɟɝɚ ɞɨ ɄɊ, ɤɦ 200000 
Ɋɟɠɢɦ ɪɚɛɨɬɵ ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɥɢɧɢɢ 2-ɯ ɫɦɟɧɧɵɣ 
 ɜɪɟɦɹ ɜ ɧɚɪɹɞɟ, ɱɚɫ 24 
 ɜɪɟɦɹ ɜɵɩɭɫɤɚ  8-00 - 20-00 
 ɜɪɟɦɹ ɜɨɡɜɪɚɬɚ  19-30 - 7-30 

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɨɜ 365 
Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɝɨɞɭ ɡɨɧɵ ɌɈ 365 
Ɍɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɩɟɪɟɯɨɞɧɨɟ 
Ɍɢɩ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɤɚɪɶɟɪɧɵɣ ɚɜɬɨɫɚɦɨɫɜɚɥ 
Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɭɦɟɪɟɧɧɨ-ɯɨɥɨɞɧɵɣ 

ɋɪɟɞɧɢɣ ɩɪɨɛɟɝ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɦ 249684 
ɋɪɟɞɧɹɹ ɧɚɪɚɛɨɬɤɚ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɦɨɬɨ-ɱɚɫ. 19312 
 



 

19 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
Ʉɪɟɩɨɫɬɶ ɝɨɪɧɨɣ ɩɨɪɨɞɵ ɩɨ ɲɤɚɥɟ ɩɪɨɮɟɫɫɨɪɚ. Ɇ. Ɇ. ɉɪɨɬɨɞɶɹ-
ɤɨɧɨɜɚ 5 – 10 
Ⱦɨɥɹ ɭɱɚɫɬɤɚ ɬɪɚɫɫɵ ɫ ɭɤɥɨɧɨɦ ɛɨɥɟɟ 50 % (5 %) ɨɬ ɪɚɫɫɬɨɹɧɢɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ. 0,41-0,5 
Ʉɨɷɮɮɢɰɢɟɧɬ Ʉ5 – ɭɱɢɬɵɜɚɸɳɢɣ ɤɪɟɩɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ 

 ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ  1,0 
ɇɚɪɚɛɨɬɤɚ ɞɨ ɄɊ 1,0 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 1,0 
Ʉɨɷɮɮɢɰɢɟɧɬ Ʉ6 – ɭɱɢɬɵɜɚɸɳɢɣ ɭɤɥɨɧɵ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ 

 ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ  1,05 
ɇɚɪɚɛɨɬɤɚ ɞɨ ɄɊ 1,05 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 0,95 
Ʉɨɷɮɮɢɰɢɟɧɬ Ʉ7 – ɭɱɢɬɵɜɚɸɳɢɣ ɬɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ 

 ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ  1,0 
ɇɚɪɚɛɨɬɤɚ ɞɨ ɄɊ 1,0 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 1,0 
ɫɪɟɞɧɹɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱɚɫ 10 
ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɨɞɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ 90650 
 

2.2.Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɛɟɝɚ ɞɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ  ɢ ɤɚɩɢɬɚɥɶ-
ɧɨɝɨ ɪɟɦɨɧɬɚ ɚɜɬɨɦɨɛɢɥɟɣ. 

 
2.2.1.Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɛɟɝɚ ɞɨ ɌɈ – 1, ɌɈ – 2, ɌɈ – 3 
 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɟɠɟɞɧɟɜɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ȿɈ) ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɵɦ ɫɪɟɞɧɟɫɭɬɨɱɧɨɦɭ ɩɪɨɛɟɝɭ, ɤɦ 
 

ɋɋȿɈ LL  ,  (2.1) 
 

ɝɞɟ CCL  – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ. 
 

ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 
ȼ ɬɚɛɥɢɰɟ 2.3 ɩɪɟɞɫɬɚɜɥɟɧɵ Ʉɨɷɮɮɢɰɢɟɧɬɵ 765 ,, КKK  ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ 

ɧɨɪɦɚɬɢɜɨɜ ɌɈ ɢ ɪɟɦɨɧɬɚ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ. 
 

Ɍɚɛɥɢɰɚ 2.2 – ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɦɨɬɨɱɚɫ 
ȼɢɞ ɌɈ TO – 1 ɌɈ – 2 ɌɈ – 3 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ 350 700 1050 
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Ɍɚɛɥɢɰɚ 2.3 – Ʉɨɷɮɮɢɰɢɟɧɬɵ 765 ,, КKK  ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɌɈ ɢ ɪɟ-
ɦɨɧɬɚ ɤɚɪɶɟɪɧɵɯ ɫɚɦɨɫɜɚɥɨɜ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɮɚɤɬɨɪɵ 

Ɂɧɚɱɟɧɢɹ 
ɮɚɤɬɨɪɨɜ 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ 
ɌɈ 

ɇɚɪɚɛɨɬɤɚ 
ɞɨ ɄɊ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟ-
ɝɨ ɪɟɦɨɧɬɚ 

Ȼɟɡ ɲɢɧ-
ɧɵɯ ɪɚ-

ɛɨɬ 

ɒɢɧɧɵɟ 
ɪɚɛɨɬɵ 

Ʉɪɟɩɨɫɬɶ ɝɨɪɧɵɯ 
ɩɨɪɨɞ (ɩɨ ɲɤɚɥɟ 
ɉɪɨɬɨɞɶɹɤɨɧɨɜɚ) 

 
ɞɨ 5 
5–10 
10–15 
> 15 

Ʉɨɷɮɮɢɰɢɟɧɬ  

1,05 
1,0 
1,0 
0,9 

1,05 
1,0 
1,0 
0,9 

– 
– 
– 
– 

0,9 
0,95 
1,0 
1,4 

Ⱦɨɥɹ ɭɱɚɫɬɤɚ ɬɪɚɫ-
ɫɵ ɫ ɭɤɥɨɧɨɦ 

ɛɨɥɟɟ 50 % (5 %) 
ɪɚɫɫɬɨɹɧɢɹ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 

 
0,21–0,3 

0,31–0,4 

0,41–0,5 

0,51–0,6 

> 0,6 

Ʉɨɷɮɮɢɰɢɟɧɬ   

1.15 
1,1 
1,05 
1,0 
0,9 

1,15 
1,1 
1,05 
1,0 
0,9 

0,8 
0,85 
0,95 
1,0 
1,05 

0,9 
0,9 
0,95 
1,0 
1,05 

Ɍɢɩ ɩɨɤɪɵɬɢɹ ɞɨɪɨ-
ɝɢ 
 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɟ 
ɩɟɪɟɯɨɞɧɨɟ 

ɧɢɡɲɟɝɨ ɬɢɩɚ 

Ʉɨɷɮɮɢɰɢɟɧɬ  

1,05 
1,0 
0,95 

1,05 
1,0 
0,95 

0,9 
1,0 
1,1 

0,95 
1,0 
1,05 

 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɌɈ ɢ ɩɥɚɧɨɜɨɝɨ ɪɟɦɨɧɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɦɨɬɨɱɚɫɚɯ, 

ɩɨɷɬɨɦɭ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɜ ɤɢɥɨɦɟɬɪɚɯ ɩɪɨɛɟɝɚ ɨɧɚ ɭɦɧɨɠɚɟɬɫɹ 
ɧɚ ɫɪɟɞɧɸɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ ɫɤɨɪɨɫɬɶ, ɤɨɬɨɪɚɹ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ 10 
ɤɦ/ɱɚɫ. 

 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɩɟɪɜɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (TO – 1) 

765
ɧ
1

'
1 КKKLL  ,  (2.2) 

ɝɞɟ ɧ
1L  – ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ TO – 1 ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɵɦ ɞɚɧɧɵɦ 

(ɬɚɛɥ.2.2); 

5K  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɜɲɢɣ ɤɪɟɩɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ (ɬɚɛɥ. 2.3); 

6K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɤɥɨɧɵ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ (ɬɚɛɥ. 2.3); 

7K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɬɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ (ɬɚɛɥ. 2.3). 
 

1E0
''
1 mLL  ,  (2.3) 

 

ɝɞɟ     1m  – ɨɤɪɭɝɥɟɧɧɚɹ ɞɨ ɰɟɥɨɝɨ ɜɟɥɢɱɢɧɚ '
1m ; 

5K

6K

7K
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EO

'
1'

1 L

L
m  . 

 
(2.4) 

 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɜɬɨɪɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ – 2): 
 

765
ɧ
2

'
2 КKKLL  ,  (2.5) 

 

ɝɞɟ    ɧ
2L   –  ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ TO – 2 ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɬɚɛɥ. 2.2; 

 

2
"
1

"
2 mLL  ,  (2.6) 

 

ɝɞɟ     2m  – ɨɤɪɭɝɥɟɧɧɚɹ ɞɨ ɰɟɥɨɝɨ ɜɟɥɢɱɢɧɚ '
2m ; 

"
1

'
2'

2 L

L
m  . 

 
(2.7) 

 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɬɪɟɬɶɟɝɨ  ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ɌɈ – 3) 
 

765
ɧ
3

'
3 КKKLL  ,  (2.8) 

 

ɝɞɟ     ɧ
3L   –  ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ TO – 3 ɫɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɬɚɛɥ.2.2 

 

3
"
2

''
3 mLL  ,  (2.9) 

 

ɝɞɟ    3m  – ɨɤɪɭɝɥɟɧɧɚɹ ɞɨ ɰɟɥɨɝɨ ɜɟɥɢɱɢɧɚ '
3m  

 

"
2

'
3'

3 L

L
m  .  (2.10) 

 
2.2.2.Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɛɟɝɚ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 
 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ (ɫɪɟɞɧɢɣ ɰɢɤɥɨɜɨɣ ɩɪɨɛɟɝ 

ɚɜɬɨɦɨɛɢɥɹ ɩɚɪɤɚ) – ɩɟɪɜɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ 

i

iii

А
ААLАL

L
ɋ

ɋɇɋ
ɧ
ɤɋɇ

ɧ
ɤ'

ɤ
)(8,0 

 , 

 
(2.11) 

 

ɝɞɟ  iACH  – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɧɟ ɩɪɨɲɟɞɲɢɯ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ; 
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iAC  – ɫɩɢɫɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ i-ɣ ɦɨɞɟɥɢ; 
ɧ
ɤL  – ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɩɟɪɜɨɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ; 

0,8 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɛɟɝ ɤɚɩɢɬɚɥɶɧɨ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɨɝɨ 
ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɫɥɟɞɭɸɳɟɝɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ. 

 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɄɊ – ɜɬɨɪɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ 
 

765
'
ɤ

"
ɤ KKKLL  ,  (2.12) 

 

ɝɞɟ 765 ,, KKK  – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɤɪɟɩɨɫɬɶ ɝɨɪɧɵɯ ɩɨɪɨɞ, ɭɤɥɨɧ 
ɢ ɬɢɩ ɩɨɤɪɵɬɢɹ ɞɨɪɨɝɢ, ɩɪɢ ɪɚɫɱɟɬɟ ɩɪɨɛɟɝɚ ɞɨ ɤɚɩɪɟɦɨɧɬɚ (ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ-
ɝɥɚɫɧɨ ɬɚɛɥ. 2.2.2). 

 
ɉɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɄɊ – ɬɪɟɬɶɹ  ɤɨɪɪɟɤɬɢɪɨɜɤɚ 
 

ɤ
"
3

'"
ɤ mLL  ,  (2.13) 

 

ɝɞɟ     ɤm  – ɨɤɪɭɝɥɟɧɧɚɹ ɞɨ ɰɟɥɨɝɨ ɜɟɥɢɱɢɧɚ '
ɤm  

 

"
3

"
ɤ'

ɤ L

L
m  . 

 
(2.14) 

 
ȼ ɬɚɛɥɢɰɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɩɪɨɛɟɝ ɞɨ ɌɈ ɢ ɄɊ ɚɜɬɨ-

ɦɨɛɢɥɹ. 
 

Ɍɚɛɥɢɰɚ 2.4 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɩɪɨɛɟɝ ɞɨ ɌɈ ɢ ɄɊ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ. 

 
1 ɤɨɪɪɟɤɬɢɪɨɜɤɚ 2 ɤɨɪɪɟɤɬɢɪɨɜɤɚ 3 ɤɨɪɪɟɤɬɢɪɨɜɤɚ 

ȿɈ 314 – – 
ɌɈ – 1 3824 3768 – 

ɌɈ – 2 8030 7537 – 

ɌɈ – 3 12045 15074 – 
ɄɊ 180000 206482 211031 

 
2.3.Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɄɊ, ɌɈ – 3,ɌɈ – 2,ɌɈ – 1, ȿɈ, Ⱦ –3, Ⱦ – 

2, Ⱦ – 1 
 

2.3.1.Ʉɨɥɢɱɟɫɬɜɨ ɄɊ, ,ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ– 3, Ⱦ – 2, Ⱦ 
– 1, ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɡɚ ɰɢɤɥ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɡɚ ɰɢɤɥ 
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ɝɞɟ ȽL  – ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ; 

ɋɉN  – ɱɢɫɥɨ ɫɩɢɫɵɜɚɟɦɵɯ ɫɚɦɨɫɜɚɥɨɜ ɡɚ ɷɬɨɬ ɩɟɪɢɨɞ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
ɩɥɚɧɭ). 

 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɌɈ – 3 ɡɚ ɰɢɤɥ 
 

 

"
4

"'
ɤ

4 L

L
N  . 

 
(2.16) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɌɈ – 3 ɡɚ ɰɢɤɥ 

 

4"
3

"'
ɤ

3 N
L

L
N  . 

 
(2.17) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɌɈ – 2 ɡɚ ɰɢɤɥ 

 

3"

2

"'

к
2 N
L

L
N  . 

 
(2.18) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ TO – 1 ɡɚ ɰɢɤɥ 

 

2"

1

"'

к
1 N
L

L
N   

 
(2.19) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɟɠɟɞɧɟɜɧɵɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɡɚ ɰɢɤɥ 

 

ȿɈ

'"
ɤ

ȿɈ L

L
N  . 

 
(2.20) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ Ⱦ – 1 

 

43211Ⱦ 1,1 NNNNN  .  (2.21) 

ɋɉ'"
ɤ

Ƚ
ɤ N

L

L
N   

 
(2.15) 
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Ʉɨɥɢɱɟɫɬɜɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ Ⱦ – 2 

 

322Ⱦ 2,1 NNN  .  (2.22) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ Ⱦ – 3 
 

433Ⱦ 2,1 NNN  .  (2.23) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ Ⱦ – 4 
 

44Ⱦ 2,1 NN  .  (2.24) 
 

ȼ ɬɚɛɥɢɰɟ 2.5 ɩɪɟɞɫɬɚɜɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɄɊ, ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, 
Ⱦ – 4, Ⱦ – 3, Ⱦ – 2, Ⱦ – 1, ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɡɚ ɰɢɤɥ. 
 

Ɍɚɛɥɢɰɚ 2.5 – Ʉɨɥɢɱɟɫɬɜɨ ɄɊ, ɌɈ – 4,ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ – 4, Ⱦ – 3,  
Ⱦ – 2, Ⱦ – 1, ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɡɚ ɰɢɤɥ 

Nɤ N3 N2 N1 NEO NȾ-1 NȾ-2 NȾ-3 

0,43 14 14 42 672 74,2 30,8 16,8 
 

2.3.2.Ʉɨɥɢɱɟɫɬɜɨ ɄɊ, ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ – 3, Ⱦ – 2, Ⱦ 
– 1 ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɜ ɝɨɞ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɄɊ 

 

Ƚккг η NN   (2.25) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ – 3 
 

Ƚ3Ƚ3 η NN .  (2.26) 

 
Ʉɨɥɢɱɟɫɬɜɨ ɌɈ – 2 

 

Ƚ2Ƚ2 η NN .  (2.27) 

 
Ʉɨɥɢɱɟɫɬɜɨ TO – 1 

 

Ƚ1Ƚ1 η NN .  (2.28) 
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Ʉɨɥɢɱɟɫɬɜɨ ȿɈ 
 

ȽȿОȿОȽ η NN .  (2.29) 
 

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 3 
 

Ƚ3Ⱦ3ȽȾ η  NN .  (2.30) 
 

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 2 
 

Ƚ2Ⱦ2ȽȾ η  NN .  (2.31) 
 

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 1 
 

Ƚ1Ⱦ1ȽȾ η  NN .  (2.32) 
 

ɝɞɟ     Ƚη – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɰɢɤɥɚ ɤ ɝɨɞɭ 
 

'"
ɤ

Ƚ
Ƚη L

L
 , 

 
(2.33) 

 

ɝɞɟ     ȽL  – ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ 
 

ȽɊȽɋɋȽ αȾ  LL ,  (2.34) 
 

ɝɞɟ    Ƚα  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɟɣ 
 

Ɋɐɗɐ

ɗɐ
Ƚ ȾȾ

Ⱦ
α


 , 

 
(2.35) 

 
ɝɞɟ    ЭЦȾ  – ɞɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɡɚ ɰɢɤɥ;  

ɊЦȾ  – ɞɧɢ ɜ ɌɈ ɢ ɪɟɦɨɧɬɟ ɚɜɬɨɦɨɛɢɥɹ ɡɚ ɰɢɤɥ. 

Ƚα =0,86. 

ȽL =93318,48 ɤɦ. 

Ƚη =0,28. 
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ȼ ɬɚɛɥɢɰɟ 2.6 ɩɪɟɞɫɬɚɜɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɄɊ, ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, 
Ⱦ – 4, Ⱦ – 3, Ⱦ – 2, Ⱦ – 1 ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɜ ɝɨɞ. 

 
Ɍɚɛɥɢɰɚ 2.6 – Ʉɨɥɢɱɟɫɬɜɨ ɄɊ, ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ – 4, Ⱦ – 3, Ⱦ – 2, Ⱦ 
– 1 ɧɚ ɨɞɢɧ ɚɜɬɨɦɨɛɢɥɶ ɜ ɝɨɞ 

Nɤɝ N3ɝ N2ɝ N1ɝ NEOɝ NȾ-1ɝ NȾ-2ɝ NȾ-3ɝ 

0,18 6 6 18 288 31,8 13,2 31,8 
 

2.3.3.Ʉɨɥɢɱɟɫɬɜɨ ɄɊ, ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ – 3, Ⱦ – 2, Ⱦ 
– 1 ɡɚ ɝɨɞ ɩɨ ɜɫɟɦɭ ɩɚɪɤɭ ɚɜɬɨɦɨɛɢɥɟɣ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɄɊ ɡɚ ɝɨɞ 

 

iɩ ANN ɋɄȽɄȽ  .  (2.36) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ – 4 ɡɚ ɝɨɞ 
 

iɩ ANN ɋȽ3Ƚ4  .  (2.37) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ – 3 ɡɚ ɝɨɞ 
 

iɩ ANN ɋȽ3Ƚ3  .  (2.38) 
 

Ʉɨɥɢɱɟɫɬɜɨ ɌɈ – 2 ɡɚ ɝɨɞ 
 

iɩ ANN ɋȽ2Ƚ2  .  (2.39) 
 

Ʉɨɥɢɱɟɫɬɜɨ TO – 1 ɡɚ ɝɨɞ 
 

iɩ ANN ɋȽ1Ƚ1  .  (2.40) 
 

Ʉɨɥɢɱɟɫɬɜɨ ȿɈ ɡɚ ɝɨɞ 
 

iɩ ANN ɋȿɈȽȿɈȽ  .  (2.41) 
 

Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 1 ɡɚ ɝɨɞ 
 

iɩ
ANN ɋȽ1ȾȽ1Ⱦ   .  (2.42) 

 
Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 2 ɡɚ ɝɨɞ 
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iɩ
ANN ɋ2ȽȾ2ȽȾ   .  (2.43) 

 
Ʉɨɥɢɱɟɫɬɜɨ Ⱦ – 3 ɡɚ ɝɨɞ 

 

iɩ
ANN ɋ3ȽȾ3ȽȾ   .  (2.44) 

 
ȼ ɬɚɛɥɢɰɟ 2.7 ɩɪɟɞɫɬɚɜɥɟɧɨ ɤɨɥɢɱɟɫɬɜɨ ɌɈ – 4,ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, 

Ⱦ – 3, Ⱦ – 2, Ⱦ – 1 ɧɚ ɜɟɫɶ ɩɚɪɤ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɡɚ ɝɨɞ. 
 

Ɍɚɛɥɢɰɚ 2.7 – Ʉɨɥɢɱɟɫɬɜɨ  ɌɈ – 4,ɌɈ – 3, ɌɈ – 2, TO – 1, ȿɈ, Ⱦ – 3, Ⱦ – 2, Ⱦ – 
1 ɧɚ ɜɟɫɶ ɩɚɪɤ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɡɚ ɝɨɞ 

Nɤɝɩ N3ɝɩ N2ɝɩ N1ɝɩ NEOɝɩ NȾ1ɝɩ NȾ2ɝɩ 

NȾ-

3ɝɩ 
4 120 120 361 5773 637 264 144 

 
2.4.Ɉɩɪɟɞɟɥɟɧɢɟ  ɝɨɞɨɜɵɯ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ȿɈ, ɌɈ, ɞɢɚɝɧɨɫɬɢɪɨ-

ɜɚɧɢɸ ɢ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ ɩɪɟɞɩɪɢɹɬɢɹ 
 

2.4.1.Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɟɠɟɞɧɟɜɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 
 
ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ȿɈ ( ȿɈt ) ɜɵɛɢɪɚɟɬɫɹ ɫɨɝɥɚɫɧɨ 

ɬɚɛɥ. 2.3.4 ɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɬɨɞɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ( ɉK ), ɫɬɟ-
ɩɟɧɢ ɦɟɯɚɧɢɡɚɰɢɢ ( ɆK ) ɪɚɛɨɬ, ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ( 1K ) ɢ ɤɨɥɢ-
ɱɟɫɬɜɚ ɫɚɦɨɫɜɚɥɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ( 2K ). Ʉɨɷɮɮɢɰɢɟɧɬ 1K  ɢ ɤɨɷɮɮɢɰɢɟɧɬ 2K  
ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɬɚɛɥ. 2.3.5. 

 
Ʉɨɪɪɟɤɬɢɪɭɟɦ ɭɞɟɥɶɧɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ȿɈ 

 

21ɆɉȿɈ
'
ȿɈ KKKKtt  ,  (2.45) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ:  

 ɉK  – ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɟɞɢɧɢɰɟ, ɟɫɥɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɨɫɬɚɯ, 

 ɆK  – ɭɪɨɜɟɧɶ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ, ɪɚɜɟɧ ɟɞɢɧɢɰɟ. 
 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ȿɈ ɩɚɪɤɚ ɚɜɬɨɦɨɛɢɥɟɣ 
 





n

i

ɩ

n

N
t

1
'

ȿɈȽ'
ȿɈȿɈT , 

 
(2.46) 
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ɝɞɟ    
'n  – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɨɞɧɨ ɜɵɩɨɥɧɟɧɢɟ ɭɛɨ-

ɪɨɱɧɨɦɨɟɱɧɵɯ ɪɚɛɨɬ ɩɨ ɚɜɬɨɦɨɛɢɥɸ, 1' n ; 
n  – ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɩɚɪɤɟ. 
 
ȼ ɬɚɛɥɢɰɟ 2.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɨɪɦɚɬɢɜɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨ-

ɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɢ ɌɊ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ. 
ȼ ɬɚɛɥɢɰɟ 2.9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ 1K , 2K ɧɨɪ-

ɦɚɬɢɜɨɜ ɌɈ ɢ ɪɟɦɨɧɬɚ ɫɚɦɨɫɜɚɥɨɜ. 
 

Ɍɚɛɥɢɰɚ 2.8 – ɇɨɪɦɚɬɢɜɵ ɩɟɪɢɨɞɢɱɧɨɫɬɢ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ  
ɌɈ ɢ ɌɊ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ. 

Ɇɚɪɤɚ ɚɜɬɨɫɚ-
ɦɨɫɜɚɥɚ 

ȼɢɞ ɌɈ ɢ 
ɪɟɦɨɧɬɚ 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ 
ɜɵɩɨɥɧɟɧɢɹ ɌɈ ɢ 
ɌɊ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɦɨɬɨɱɚɫ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɩɪɨɫɬɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɌɈ ɢ 
ɌɊ, ɱɟɥ. 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 
ɜɵɩɨɥɧɟɧɢɹ ɌɈ 
ɢ ɌɊ ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ, ɱɟɥ.·ɱɚɫ. 

ȻɟɥȺɁ-75131 
 

ȿɈ ɟɠɟɫɦɟɧɧɨɟ 0,3 0,3 
ɌɈ - 1 350 3 5 
ɌɈ - 2 700 8 24 
ɌɈ - 3 1050 9 26 

ɌɊ   18,4/4,8 

 
Ɍɚɛɥɢɰɚ 2.9 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ 1K , 2K ɧɨɪɦɚɬɢɜɨɜ ɌɈ ɢ ɪɟɦɨɧɬɚ 
ɫɚɦɨɫɜɚɥɨɜ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɮɚɤɬɨɪɵ 

Ɂɧɚɱɟɧɢɹ ɮɚɤɬɨɪɨɜ ɌɈ ɉɊ ɌɊ 
ɒɢɧɧɵɟ 
ɪɚɛɨɬɵ 

ɉɪɢɪɨɞɧɨ-
ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɪɚɣɨ-

ɧɵ: 
 
 

 
 
ɨɱɟɧɶ ɯɨɥɨɞɧɵɣ, ɯɨɥɨɞɧɵɣ 
ɭɦɟɪɟɧɧɨ-ɯɨɥɨɞɧɵɣ 
ɭɦɟɪɟɧɧɵɣ 
ɭɦɟɪɟɧɧɨ-ɬɟɩɥɵɣ, ɜɥɚɠɧɵɣ 
ɠɚɪɤɢɣ ɫɭɯɨɣ, ɨɱɟɧɶ ɠɚɪɤɢɣ ɫɭ-
ɯɨɣ 

Ʉɨɷɮɮɢɰɢɟɧɬ
1

K  

1,1 
1,05 
1,0 
0,9 
0,9 

1,1 
1,05 
1,0 
0,9 
0,9 

1,2 
1,1 
1,0 
0,9 
0,9 

1,2 
1,1 
1,0 
0,9 
1,0 

   

Ʉɨɥɢɱɟɫɬɜɨ ɫɚɦɨɫɜɚ-
ɥɨɜ ɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬ-

ɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ: 

 
ɞɨ 25 
26–50 
51–100 
> 100 

Ʉɨɷɮɮɢɰɢɟɧɬ
2

K  

1,15 
1,0 
0,9 
0,85 

1,15 
1,0 
0,9 
0,85 

1,15 
1,0 
0,9 
0,85 

– 
– 
– 
– 
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2.4.2. Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ  ɚɜɬɨɦɨ-
ɛɢɥɟɣ TO – 1, ɌɈ – 2, ɌɈ – 3 

 
ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ TO – 1 ( 1t ), ɌɈ – 2 ( 2t ), ɌɈ 

– 3 ( 3t ) ɢ ɌɈ – 4 ( 4t ) ɜɵɛɢɪɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥ. 2.4.2 ɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɜ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɨɬ ɦɟɬɨɞɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɫ ɩɨɦɨɳɶɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɉK , ɩɪɢɪɨɞ-
ɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ 1K  ɢ ɤɨɥɢɱɟɫɬɜɚ ɫɚɦɨɫɜɚɥɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ 2K  ɜ 
ɬɚɛɥ. 2.4.2. 
 

ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɌɈ – 1 
 

21ɉ1
'
1 KKKtt  .  (2.47) 

 
ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɌɈ – 2 

 

21ɉ2
'
2 KKKtt  .  (2.48) 

 
ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɌɈ – 3 

 

21ɉ3
'
3 KKKtt  .  (2.49) 

 
ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɌɈ – 4 

 

21ɉ4
'
4 KKKtt  .  (2.50) 

 
Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ – 1, ɌɈ – 2, ɌɈ – 3 ɢ ɌɈ – 4 ɩɚɪɤɚ ɚɜɬɨɦɨɛɢ-

ɥɟɣ 
 

ɩNt Ƚ1
'
11T  .  (2.51) 

 

ɩNt Ƚ2
'
22T  .  (2.52) 

 

ɩNt Ƚ3
'
33T  .  (2.53) 

 
ɋɟɡɨɧɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɚɠɞɵ ɜ ɝɨɞ, ɫɨɜɩɚ-

ɞɚɟɬ ɫ ɩɥɚɧɨɜɵɦ ɜɵɩɨɥɧɟɧɢɟɦ ɌɈ – 2 ɢ ɩɪɟɜɵɲɚɟɬ ɟɝɨ ɨɛɴɟɦ ɪɚɛɨɬ ɧɚ ɜɟɥɢɱɢ-
ɧɭ сɨt  
 

)1( ɋО
'

2ɋО  Ktt
i

,  (2.54) 
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ɝɞɟ    ɋɈK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɪɢ ɋɈ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɌɈ – 2. 

ɇɨɪɦɚɬɢɜɵ ɬɪɭɞɨɟɦɤɨɫɬɢ ɋɈ ɫɨɫɬɚɜɥɹɸɬ ɨɬ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ – 2 30 % – 
ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɢ ɠɚɪɤɨɝɨ ɫɭɯɨɝɨ ɪɚɣɨɧɨɜ. 

ɋɈK =0,3. 
 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ – 2 ɡɚ ɫɱɟɬ ɜɵɩɨɥɧɟɧɢɹ ɫɟ-
ɡɨɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
 

ɋɋɈɋɈ 2T At  .  (2.55) 

 
Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɌɈ – 2 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɛɨɬɵ ɩɨ ɫɟɡɨɧ-

ɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ 
 

ɋɈ2ɈȻ2 TTT  .  (2.56) 
 

2.4.3. Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ 
 
ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ( ɌɊt ) 

ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥ. 2.4.1 ɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ( 1K ), ɤɨɥɢɱɟɫɬɜɚ ɫɚɦɨɫɜɚɥɨɜ 
ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ( 2K ), ɫɪɟɞɧɟɣ ɧɚɪɚɛɨɬɤɢ ɩɨ ɩɚɪɤɭ ɫɚɦɨɫɜɚɥɨɜ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭ-
ɚɬɚɰɢɢ (K3 ), ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɫɚɦɨɫɜɚɥɚ ɢ ɷɤɫɤɚɜɚɬɨɪɚ 

(K4 ) ɬɚɛɥ. 2.4.3, ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɯ ɭɤɥɨɧɵ ( 6K ), 

ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɯ ɬɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ( 7K
). 

 
Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ (ɛɟɡ ɭɱɟɬɚ ɲɢɧ-

ɧɵɯ ɪɚɛɨɬ) 
 

1000
T ɋ

Ƚ
'
ɌɊɌɊ

А
Lt  , 

 
(2.57) 

 

ɝɞɟ    ȽL  – ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ. 
 

ȼ ɬɚɛɥɢɰɟ 2.10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ 4K  ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚ-
ɬɢɜɨɜ ɌɊ ɢ ɲɢɧɧɵɯ ɪɚɛɨɬ. 
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Ɍɚɛɥɢɰɚ 2.10 – Ʉɨɷɮɮɢɰɢɟɧɬɵ 4K  ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɌɊ ɢ ɲɢɧɧɵɯ 
ɪɚɛɨɬ 

Ɂɧɚɱɟɧɢɹ 
ɮɚɤɬɨɪɨɜ, % 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɤɬɢɪɨɜɚɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɊ 
ɛɟɡ ɲɢɧɧɵɯ ɪɚɛɨɬ ɲɢɧɧɵɟ ɪɚɛɨɬɵ 

< 50 
50–75 
76–100 
> 100 

0,8 
0,9 
1,0 
1,2 

0,9 
0,9 
1,0 
1,1 

 

ɍɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɲɢɧɧɵɯ ɪɚɛɨɬ  ( ɒɊt )ɩɪɢɧɢɦɚɟɬɫɹ 
ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥ. 2.4. ɢ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ( 1K ), ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɨɱɟɬɚ-
ɧɢɹ ɫɚɦɨɫɜɚɥɚ ɢ ɷɤɫɤɚɜɚɬɨɪɚ (K4 ) ɜ ɬɚɛɥ. 2.10, ɤɪɟɩɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ( 5K ), 

ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɯ ɭɤɥɨɧɵ ( 6K ), ɞɨɪɨɠɧɵɯ ɭɫɥɨ-
ɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɭɱɢɬɵɜɚɸɳɢɯ ɬɢɩ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ( 7K ) 
 

76541ШɊ
'

ШɊ КKKKKtt
i

 .  (2.58) 
 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ 
 

1000
T ɋ

Ƚ
'

ШɊШɊ
i

ii

А
Lt  , 

 
(2.59) 

 
Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɬɟɤɭɳɟɦɭ ɪɟɦɨɧɬɭ ɢ ɲɢɧɧɵɦ ɪɚɛɨɬɚɦ 

ɞɥɹ ɩɚɪɤɚ ɚɜɬɨɦɨɛɢɥɟɣ 
 

ШɊɌɊ
Ɋ
ОБ ɌɌɌ  ,  (2.60) 

 
2.4.4 Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ ɚɜɬɨɦɨɛɢɥɟɣ 
 

2.4.4.Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ 
 

ɌɊ4
4

3
Ɍ

2
Ɍ

11,2,3,4Ⱦ TɌTTT 32  
 KKKКK сbbba ,  (2.61) 

 

ɝɞɟ    Ka  – ɞɨɥɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɩɪɢ TO – 1 (ɬɚɛɥ. 2.4.4);  
2Ɍ

Kb  – ɞɨɥɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ  ɩɪɢ TO – 2 (ɬɚɛɥ. 2.4.4);  
3Ɍ

Kb – ɞɨɥɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ  ɩɪɢ ɌɈ – 3 (ɬɚɛɥ. 2.4.4); 
4Ɍ

Kb – ɞɨɥɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ  ɩɪɢ ɌɈ – 4 (ɬɚɛɥ. 2.4.4); 

Kc  – ɞɨɥɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬ ɩɪɢ ɌɊ (ɬɚɛɥ.2.4.5). 
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Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ Ⱦ – 1 

 

1,2,3,4Ⱦ1Ⱦ T3,02,0T   .  (2.62) 

 
ȼ ɬɚɛɥɢɰɟ 2.11 ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɩɨ 
ɜɢɞɚɦ ɪɚɛɨɬ. 
 

Ɍɚɛɥɢɰɚ 2.11 – ɉɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɈ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ, ɜ % 
Ɋɚɛɨɬɵ ɌɈ – 1 ɌɈ – 2 ɌɈ – 3 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 6–8 4–6 4–5 
ɤɪɟɩɟɠɧɵɟ 32–34 33–34 38–42 
ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ 10–12 17–19 15–17 
ɫɦɚɡɨɱɧɵɟ, ɡɚɩɪɚɜɨɱɧɨ-
ɨɱɢɫɬɢɬɟɥɶɧɵɟ 

16–20 14–16 13–15 

ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 8–11 10–12 8–10 
ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɢɫɬɟɦɵ ɩɢ-
ɬɚɧɢɹ 

3–5 7–9 5–7 

ɲɢɧɧɵɟ 4–5 1–2 1–2 
ɤɭɡɨɜɧɵɟ 4–5 1–2 1–2 
ɂɬɨɝɨ 100 100 100 

 
Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ Ⱦ – 2 

 

1,2,3,4Ⱦ2Ⱦ T4,03,0T   .  (2.63) 
 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ Ⱦ – 3 
 

1,2,3,4Ⱦ3Ⱦ T3,02,0T   .  (2.64) 

 
2.4.5.Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ ɩɪɟɞɩɪɢɹɬɢɹ 

 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ ɩɪɟɞɩɪɢɹɬɢɹ ɡɚ ɝɨɞ, ɤɨɬɨɪɚɹ 

ɛɟɪɟɬɫɹ 30 % ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ 
 

ɫɚɦɌɊ432ɈȻ1ȿɈɫɚɦ )TɌɌTTT(T K ,  (2.65) 
 

ɝɞɟ    ɫɚɦK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɛɴɟɦ ɪɚɛɨɬ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ 
ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɋɚɛɨɬɵ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ ɩɪɟɞɩɪɢɹɬɢɹ ɹɜɥɹɸɬɫɹ ɱɚɫɬɶɸ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɵɯ ɢ ɩɨɞɫɨɛɧɵɯ ɪɚɛɨɬ 
 

'
ɫɚɦɜɫɩɫɚɦ KKK  ,  (2.66) 
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ɝɞɟ    ɜɫɩK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɛɴɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɜɵɛɢ-
ɪɚɟɬɫɹ ɩɨ (2, ɫɬɪ. 42); 

'
ɫɚɦK  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɪɚɛɨɬ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ 

ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɨɛɳɟɦ ɨɛɴɟɦɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
 
ȼ ɬɚɛɥɢɰɟ 2.12 ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɊ 

ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ. 
ȼ ɬɚɛɥɢɰɟ 2.13 ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 

ɪɚɛɨɬ ɧɚ ȺɌɉ. 
ȼ ɬɚɛɥɢɰɟ 2.14 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ 

ɧɨɪɦ ɬɪɭɞɨɟɦɤɨɫɬɢ. 
ȼ ɬɚɛɥɢɰɟ 2.15 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɝɨɞɨɜɵɟ ɨɛɴɟɦɵ ɪɚɛɨɬ. 

 
Ɍɚɛɥɢɰɚ 2.12 – ɉɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɌɊ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ. 

ȼɢɞɵ ɪɚɛɨɬ Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨ-
ɫɬɢ, % 

ɉɨɫɬɨɜɵɟ ɪɚɛɨɬɵ 

ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 1,9–2,0 
ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ 1,8–2,0 
ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɟ 31–32 
ɫɜɚɪɨɱɧɨ-ɠɟɫɬɹɧɢɰɤɢɟ 10–11 

 ɦɚɥɹɪɧɵɟ 2–3 
ɂɬɨɝɨ 47–50 

ɍɱɚɫɬɤɨɜɵɟ ɪɚɛɨɬɵ 

ɚɝɪɟɝɚɬɧɵɟ 16–17 
ɫɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ 7,5–8 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ 4–5 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ 1,5–2 
  
ɪɟɦɨɧɬ ɩɪɢɛɨɪɨɜ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ 3,5–4 
ɲɢɧɨɦɨɧɬɚɠɧɵɟ (ɪɟɦɨɧɬ ɤɚɦɟɪ) 1,5–2 
ɜɭɥɤɚɧɢɡɚɰɢɨɧɧɵɟ 1,5–2 
ɤɭɡɧɟɱɧɵɟ 2–3 
ɦɟɞɧɢɰɤɢɟ 1,5–2 

 

ɫɜɚɪɨɱɧɵɟ 1,5–2 
ɠɟɫɬɹɧɢɰɤɢɟ 0,5–1 
ɚɪɦɚɬɭɪɧɵɟ 0,5–1 
ɨɛɨɣɧɵɟ 0,5–1 

ɂɬɨɝɨ 42–50 
ȼɫɟɝɨ 100 
 

Ɍɚɛɥɢɰɚ 2.13 – ɉɪɢɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ ȺɌɉ, % 
Ɋɚɛɨɬɵ Ʉɨɦɩɥɟɤɫɧɨɟ ȺɌɉ 

Ɋɚɛɨɬɵ ɩɨ ɫɚɦɨɨɛɫɥɭɠɢɜɚɧɢɸ 40–50 
Ɍɪɚɧɫɩɨɪɬɧɵɟ 8–10 
ɉɟɪɟɝɨɧ ɚɜɬɨɦɨɛɢɥɟɣ 14–26 
ɍɛɨɪɤɚ ɩɨɦɟɳɟɧɢɣ ɢ ɬɟɪɪɢɬɨɪɢɢ 14–20 
ɂɬɨɝɨ 100 
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Ɍɚɛɥɢɰɚ 2.14 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɧɨɪɦɵ ɬɪɭɞɨɟɦɤɨɫɬɢ, ɱɟɥ.·ɱɚɫ. 

ȿɈ
't  1

't  2
't  3

't  сɨt  ɌɊ
't  ɒɊ

't  

2 18,42 40,63 56,7 52,82 27,88 4,04 

 
Ɍɚɛɥɢɰɚ 2.15 – Ƚɨɞɨɜɵɟ ɨɛɴɟɦɵ ɪɚɛɨɬ  

ȿɈT  1T  ɈȻ2T  3T  
Ɋ
ɈȻɌ  1,2,3ȾT   ɫɚɦT  

11431,06 6649,1 7000,4 6819,6 57886,3 2177,3 24737,7 

 
2.5.ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 
 
ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɨɫɧɨɜɧɵɯ ɩɪɨɮɟɫɫɢɣ (ɫɥɟɫɚɪɟɣ, ɷɥɟɤɬɪɢɤɨɜ, ɷɥɟɤ-

ɬɪɨɝɚɡɨɫɜɚɪɳɢɤɨɜ ɢ ɞɪɭɝɢɟ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ  ɩɨ  ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ. ɑɢɫɥɟɧ-
ɧɨɫɬɶ ɪɚɛɨɱɢɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ  (ɦɨɣɳɢɤɢ ɦɚɲɢɧ ɢ ɞɟɬɚɥɟɣ, ɤɪɚ-
ɧɨɜɳɢɤɢ, ɜɨɞɢɬɟɥɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɭɛɨɪɳɢɤɢ ɩɨɦɟɳɟɧɢɣ ɢ 
ɬɟɪɪɢɬɨɪɢɢ ɢ ɬ.ɩ.) ɫɨɫɬɚɜɥɹɟɬ I8-23 %ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɪɚɛɨɱɢɯ, ɱɢɫɥɟɧɧɨɫɬɶ 
ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 10 %, ɫɱɟɬɧɨ-ɤɨɧɬɨɪɫɤɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɞɨ 4 %, ɦɥɚɞɲɟɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ 
 ɞɨ 3 %.(1,ɫɬɪ.110). 
 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ 
 

i

i
i

Ɇ
Ɍ Ɏ

Ɍ
P  , 

 
(2.67) 

 

ɝɞɟ  iT  – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ ɡɨɧɵ ɢɥɢ ɰɟɯɚ, ɱɟɥ.·ɱɚɫ.;  

iɆɎ  – ɷɮɮɟɤɬɢɜɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɱɚɫ. 
ɉɪɢ ɪɚɛɨɬɟ ɩɪɟɞɩɪɢɹɬɢɹ ɜɚɯɬɨɜɵɦ ɦɟɬɨɞɨɦ 2ɯ1 ɦɟɫɹɰ, 2-ɯ ɫɦɟɧɧɵɦ ɪɟ-

ɠɢɦɨɦ ɪɚɛɨɬɵ  ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɪɚɛɨɱɟɣ ɫɦɟɧɵ 11 ɱɚɫɨɜ, ɝɨɞɨɜɨɣ ɮɨɧɞ 
ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɪɚɜɟɧ 4650 ɱɚɫɨɜ. 

 
Ƚɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɲɬɚɬɧɨɝɨ ɪɚɛɨɱɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɪɨɮɟɫɫɢɢ 

 

ШМɊ ɎɎ К
i

i
 ,  (2.68) 

 

ɝɞɟ ɒК  – ɤɨɷɮɮɢɰɢɟɧɬ ɲɬɚɬɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,9 – 0,93. 
 

ɒɬɚɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ 
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i

i

i

Ɋ
Ш Ɏ

Ɍ
P  , 

 
(2.69) 

 
ȼ ɬɚɛɥɢɰɟ 2.16 ɩɪɟɞɫɬɚɜɥɟɧɚ ɱɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ. 

 
Ɍɚɛɥɢɰɚ 2.16 – ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

ȼɢɞ ɬɟɯɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢ ɪɚɛɨɬ Ɍi, ɱɟɥ.·ɱɚɫ. 
Ɋɬi Ɋɲi 

ɪɚɫɱɟɬ ɩɪɢɧɹɬɨ ɪɚɫɱɟɬ 
ɩɪɢɧɹ-

ɬɨ 
ȿɈ 11431,06 2,38 3 2,64 2 

ɌɈ - 1 6649,17 1,38 

5 

1,54 

5 
ɌɈ – 2 ɡɨɧɚ 6300,40 1,31 1,46 

ɌɈ – 3 ɡɨɧɚ 6137,70 1,28 1,42 

Ⱦ – 1, Ⱦ – 2, Ⱦ – 3  2177,34 0,45 0,50 

ɌɈ – 2 ɪɚɛɨɬɵ ɩɨ ɫɢɫɬɟɦɟ ɩɢɬɚɧɢɹ (ɭɱɚɫɬɨɤ) 273,02 0,06 

3 

0,06 

3 

ɌɈ – 3 ɪɚɛɨɬɵ ɩɨ ɫɢɫɬɟɦɟ ɩɢɬɚɧɢɹ (ɭɱɚɫɬɨɤ) 252,33 0,05 0,06 

ɌɊ ɚɝɪɟɝɚɬɧɵɟ (ɭɱɚɫɬɨɤ) 4297,51 0,89 0,99 

ɌɊ ɪɟɦɨɧɬ ɩɪɢɛɨɪɨɜ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ (ɭɱɚɫɬɨɤ) 1011,18 0,21 0,23 

ɌɈ – 2 ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ 245,02 0,05 0,06 

ɌɈ – 3 ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ 252,33 0,05 0,06 

ɌɈ – 2 ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɪɚɛɨɬɵ 119,01 0,02 0,03 

ɌɈ – 3 ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɪɚɛɨɬɵ 109,11 0,02 0,03 

ɌɊ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɟ ɪɚɛɨɬɵ 1263,97 0,26 0,29 

ɌɊ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɪɚɛɨɬɵ 505,59 0,21 0,12 

ɌɈ – 2 ɲɢɧɨɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 63,00 0,01 

2 

0,01 

2 

ɌɈ – 3 ɲɢɧɨɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 68,20 0,01 0,50 

ɲɢɧɨɦɨɧɬɚɠɧɵɟ (ɪɟɦɨɧɬ ɤɚɦɟɪ) 505,59 0,11 0,12 

ɜɭɥɤɚɧɢɡɚɰɢɨɧɧɵɟ 505,59 0,11 0,12 ʡ˓˛ 7327,38 1,52 1,69 

ɌɊ ɫɥɟɫɚɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ 2022,36 0,42 

1 

0,47 

1 

ɌɊ ɤɭɡɧɟɱɧɵɟ 758,38 0,16 0,18 

ɌɊ ɦɟɞɧɢɰɤɢɟ 505,59 0,11 0,12 

ɌɊ ɫɜɚɪɨɱɧɵɟ 505,59 0,11 0,12 

ɌɊ ɠɟɫɬɹɧɢɰɤɢɟ 252,79 0,05 0,06 

ɌɊ ɚɪɦɚɬɭɪɧɵɟ 252,79 0,05 0,06 

ɌɊ ɨɛɨɣɧɵɟ 252,79 0,05 0,06 

ɌɊ ɡɨɧɚ 25279,45 5,26 6 5,84 6 

ȼɫɟɝɨ 156544,6 32,65 20 36,68 19 

 
ɉɨ ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɡɨɧɟ ɌɈ ɪɚɛɨɬɚɟɬ 5 ɱɟɥɨɜɟɤ. 
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2.6.Ɉɩɪɟɞɟɥɟɧɢɟ  ɤɨɥɢɱɟɫɬɜɚ ɩɨɫɬɨɜ ɌɊ, ɩɨɫɬɨɜ ɢ ɥɢɧɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ 

 
2.6.1.Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɌɊ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

 

ηȾɌɊ
Ɍɉ

ɊȽɋɆɉ

ɌɊ
ɌɊ 




с
b 

, 

 
(2.70) 

 

ɝɞɟ b  – ɞɨɥɹ ɩɨɫɬɨɜɵɯ ɪɚɛɨɬ ɬɟɤɭɳɟɝɨ ɪɟɦɨɧɬɚ (ɬɚɛɥ. 2.3.8);  
  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɫɬɭɩɥɟɧɢɹ ɚɜɬɨɦɨ-

ɛɢɥɟɣ ɜ ɡɨɧɭ (1,2–1,5);  

ɉP  – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɡɚɧɹɬɵɯ ɧɚ ɨɞɧɨɦ ɩɨɫɬɭ ( ɉP  = 1–
2 ɱɟɥ.);  

ɋɆT  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱɚɫ;  
c  – ɱɢɫɥɨ ɫɦɟɧ ɪɚɛɨɬɵ ɩɨɫɬɚ ( c  = 1–3); 

ɊȽȾ  – ɞɧɢ ɪɚɛɨɬɵ ɩɨɫɬɚ ɜ ɝɨɞɭ, ɊȽȾ  = 365; 
 

η  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ (0,85 
– 0,90). 
 

2.6.2. Ʉɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ ɢ ɥɢɧɢɣ ɡɨɧɵ ɌɈ – 3, ɌɈ – 2 ɢ ɌɈ – 1 
 

ɉɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɚ ɨɛɫɥɭɠɢɜɚɧɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɢ ɌɈ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ 
ɫɭɬɨɱɧɭɸ ɩɪɨɝɪɚɦɦɭ. 

 
Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɧɢɣ ɜ ɫɭɬɤɢ 

 

ɊȽ

Ƚ
ɋɍɌ Ⱦ

 N
N . 

 
(2.71) 

 
ɉɨɬɨɱɧɵɣ ɦɟɬɨɞ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢ ɫɭɬɨɱɧɨɣ ɩɪɨɝɪɚɦɦɟ 

65ɋɍɌ4 N  (ɩɪɢ ɧɚɥɢɱɢɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ 7–8 ɚɜɬɨɦɨɛɢɥɟɣ). 
ɉɪɢ ɌɈ – 2 ɩɨɬɨɱɧɵɣ ɦɟɬɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. 

ɉɪɢ ɌɈ – 1 ɩɨɬɨɱɧɵɣ ɦɟɬɨɞ ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɢ ɫɭɬɨɱɧɨɣ 
ɩɪɨɝɪɚɦɦɟ 15121ɋɍɌ N  ɚɜɬɨɦɨɛɢɥɟɣ (ɩɪɢ ɧɚɥɢɱɢɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɦ-
ɩɥɟɤɫɚ 12–16 ɚɜɬɨɦɨɛɢɥɟɣ).  

ɉɪɢ ɦɟɧɶɲɟɣ ɫɭɬɨɱɧɨɣ ɩɪɨɝɪɚɦɦɟ ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɢɦɟɧɹɟɬɫɹ ɦɟɬɨɞ ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɩɨɫɬɚɯ. 
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ȼ ɬɚɛɥɢɰɟ 2.17 ɩɪɢɜɟɞɟɧɚ ɫɭɬɨɱɧɚɹ ɩɪɨɝɪɚɦɦɚ ɌɈ. 

 
Ɍɚɛɥɢɰɚ 2.17 – ɋɭɬɨɱɧɚɹ ɩɪɨɝɪɚɦɦɚ ɌɈ 

N3ɋɍɌ N2ɋɍɌ N1ɋɍɌ 

0,3 0,7 0,9 
 

ɑɢɫɥɨ ɩɨɫɬɨɜ ɌɈ – 3 
 

33

3
3 η

τ



R

ɩ , 

 
(2.72) 

 

ɝɞɟ 3τ  – ɬɚɤɬ ɩɨɫɬɚ ɌɈ – 3; 

3R  – ɪɢɬɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɌɈ – 3; 

3η  –ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ 
(0,85–0,95). 
 

Ɍɚɤɬ ɩɨɫɬɚ ɌɈ – 3 
 

ɉ
ɉ3

ɋɊ3
3 Ɋ

609,0τ t
t




 , 

 
(2.73) 

 




Ƚ3

3
ɋɊ3

Ɍ
N

t , 
 

(2.74) 

 

ɝɞɟ     ɋɊ3t  – ɫɪɟɞɧɹɹ ɩɨ ɩɚɪɤɭ ɭɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɈ – 3; 

3ɉP  – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɩɨɫɬɭ ɌɈ – 3 (ɬɚɛɥ. 2.6.2); 

ɉt  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬ ɢ ɫɴɟɡɞ ɫ ɩɨɫɬɚ (

ɉt  = 1–3 ɦɢɧ). 
 

3ɋɍɌ

ɋɆ
3

60Ɍ
N

с
R


 , 

 
(2.75) 

 

ɝɞɟ    ɋɆT  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
c  – ɱɢɫɥɨ ɫɦɟɧ ɪɚɛɨɬɵ ɡɨɧɵ ɌɈ – 3. 
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ȼ ɬɚɛɥɢɰɟ 2.18 ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɪɢɦɟɪɧɨɟ ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɨɞɧɨɦ 
ɩɨɫɬɭ ɡɨɧ ɌɈ ɢ ɪɟɦɨɧɬɚ. 
 
Ɍɚɛɥɢɰɚ 2.18 – ɉɪɢɦɟɪɧɨɟ ɫɪɟɞɧɟɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɨɞɧɨɦ ɩɨɫɬɭ ɡɨɧ ɌɈ ɢ 
ɪɟɦɨɧɬɚ 

ȼɢɞ ɢ ɦɟɬɨɞ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ 
ɑɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɨɞ-

ɧɨɦ ɩɨɫɬɭ  
ȿɈ 1 
TO – 1 2–4 
ɌɈ – 2  3–4 
ɌɈ – 3 3–4 
 

ɑɢɫɥɨ ɩɨɫɬɨɜ ɌɈ – 2 
 

22

2
2 η

τ



R

ɩ , 

 
(2.76) 

 

ɝɞɟ     2τ  – ɬɚɤɬ ɩɨɫɬɚ ɌɈ – 2; 

2R  – ɪɢɬɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɌɈ – 2; 

2η  –ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ 
(0,85 – 0,95). 
 

Ɍɚɤɬ ɩɨɫɬɚ ɌɈ – 2 
 

ɉ
ɉ2

ɋɊ2
2 Ɋ

609,0
τ t

t



 , 

 
(2.77) 

 




Ƚ2

2ɈȻ
ɋɊ2

Ɍ
N

t , 
 

(2.78) 

 

ɝɞɟ   ɋɊ2t  – ɫɪɟɞɧɹɹ ɩɨ ɩɚɪɤɭ ɭɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɈ – 2; 

2ɉP  – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɩɨɫɬɭ ɌɈ – 2 (ɬɚɛɥ.2.6.2);  

ɉt  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬ ɢ ɫɴɟɡɞ ɫ ɩɨɫɬɚ  
( ɉt  = 1 – 3 ɦɢɧ). 

 

2ɋɋɍ

ɋɆ
2

60Ɍ
N

с
R


 , 

 
(2.79) 
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ɝɞɟ    ɋɆT  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
c  – ɱɢɫɥɨ ɫɦɟɧ ɪɚɛɨɬɵ ɡɨɧɵ ɌɈ – 2. 

 
ɑɢɫɥɨ ɩɨɫɬɨɜ ɌɈ – 1 

 

11

1
1 η

τ



R

ɩ , 

 
(2.80) 

 

ɝɞɟ,    1τ  – ɬɚɤɬ ɩɨɫɬɚ ɌɈ – 1; 

1R  – ɪɢɬɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɌɈ – 1; 

1η  –ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɨɫɬɚ 
(0,85–0,95). 
 

Ɍɚɤɬ ɩɨɫɬɚ ɌɈ – 1 
 

ɉ
ɉ1

ɋɊ1
1 Ɋ

609,0τ t
t




 , 
 

(2.81) 

 




Ƚ1

1
ɋɊ1

Ɍ
N

t , 
 

(2.82) 

 

ɝɞɟ     ɋɊ1t  – ɫɪɟɞɧɹɹ ɩɨ ɩɚɪɤɭ ɭɞɟɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɌɈ – 1;  

1ɉP  – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɩɨɫɬɭ ɌɈ – 1 (ɬɚɛɥ. 2.6.2);  

ɉt  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɨɫɬ ɢ ɫɴɟɡɞ ɫ ɩɨɫɬɚ  
( ɉt  = 1 – 3 ɦɢɧ). 

 

1ɋɍɌ

ɋɆ
1

60Ɍ
N

с
R


 , 

 
(2.83) 

 

ɝɞɟ     ɋɆT  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
c  – ɱɢɫɥɨ ɫɦɟɧ ɪɚɛɨɬɵ ɡɨɧɵ ɌɈ – 1. 

 
2.7. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɟɣ ɡɨɧ ɌɊ, ɌɈ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɚɜɬɨɫɚɦɨ-

ɫɜɚɥɨɜ 
 

2.7.1.ɉɥɨɳɚɞɢ ɡɨɧ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ 
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ɉɥɨɳɚɞɢ ɡɨɧ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɩɨ ɮɨɪɦɭɥɟ 

 
,000 ПKɩfF    (2.84) 

 
ɝɞɟ    0f  – ɩɥɨɳɚɞɶ, ɡɚɧɢɦɚɟɦɚɹ ɚɜɬɨɦɨɛɢɥɟɦ ɜ ɩɥɚɧɟ (ɩɨ ɝɚɛɚɪɢɬɧɵɦ ɪɚɡɦɟ-
ɪɚɦ), м2;  

0ɩ  – ɱɢɫɥɨ ɩɨɫɬɨɜ; 
ПK  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɪɚɫɫɬɚɧɨɜɤɢ ɩɨɫɬɨɜ. 

Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ПK  ɞɥɹ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 27 – 
180 ɬɨɧɧ: 

 
  ɜ ɡɨɧɚɯ ɌɈ ɢ ɌɊ ПK  = 2,56 – 4,29; 
 ɧɚ ɲɢɧɨɦɨɧɬɚɠɧɵɯ ɭɱɚɫɬɤɚɯ ПK =2,44 – 5,17. 

 
ȼ ɬɚɛɥɢɰɟ 2.19 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɥɨɳɚɞɢ ɡɨɧ ɌɈ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ. 

 
Ɍɚɛɥɢɰɚ 2.19 – ɉɥɨɳɚɞɢ ɡɨɧ ɌɈ ɢ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ 

ɉɥɨɳɚɞɶ ɡɨɧ ȿɈ, ɌɈ, ɌɊ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 

ɉɥɨɳɚɞɶ ɉɋ ɜ ɩɥɚɧɟ 0f , м2 ȻɟɥȺɁ - 75131 73,2 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɨɧ ɑɢɫɥɨ ɩɨɫɬɨɜ, 0ɩ  ПK  ɉɥɨɳɚɞɶ ɡɨɧ F0, м2 

Ɂɨɧɚ ɌɈ -1,2,3, Ɂɨɧɚ Ⱦ-1,2,3,4 1 2,56 188.4 
ɂɬɨɝɨ:  

 
ɉɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɟɣ ɡɨɧɵ ɌɈ 188,4 ɦ2 . 
ȼ ɞɚɧɧɨɦ ɩɨɦɟɳɟɧɢɢ ɛɭɞɟɬ ɪɚɫɩɨɥɨɠɟɧ 1 ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɩɨɫɬ ɞɥɹ ɩɪɨ-

ɜɟɞɟɧɢɹ ɌɈ: 
 

2.8.Ɉɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɬɵ ɡɨɧɵ ɌɈ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
 

2.8.1.ɉɨɞɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɉɛɫɥɭɠɢɜɚɧɢɟ ɚɜɬɨɫɚɦɨɫɜɚɥɨɜ ɩɪɨɜɨɞɢɬɫɹ ɤɪɭɝɥɨɫɭɬɨɱɧɨ, ɜ ɞɜɟ ɫɦɟɧɵ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɭɸ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɭɸ ɨɫɧɚɫɬɤɭ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɩɨɞɴɟɦ-

ɧɨ-ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜɵɛɢɪɚɟɦ ɢɡ ɭɫɥɨɜɢɣ ɮɚɤɬɢɱɟɫɤɨɣ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɢ ɢ ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ. 

 
2.8.2.ȼɟɞɨɦɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ȼ ɬɚɛɥɢɰɟ 2.20 ɩɪɢɜɟɞɟɧɚ ɫɜɨɞɧɚɹ ɜɟɞɨɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ɍɚɛɥɢɰɚ 2.20 – ɫɜɨɞɧɚɹ ɜɟɞɨɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɍɢɩ, ɦɨ-

ɞɟɥɶ 
Ʉɨɥɢ-
ɱɟɫɬɜɨ 

ȿɦɤɨɫɬɶ ɩɟɪɟɞɜɢɠɧɚɹ ɞɥɹ ɫɥɢɜɚ ɚɧɬɢɮɪɢɡɚ ɢ ɡɚɩɪɚɜɤɢ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ 
ɚɜɬɨɦɨɛɢɥɟɣ ȻɟɥȺɡ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 80 – 200 ɬɧ. 13-11 1 

ȿɦɤɨɫɬɶ ɩɟɪɟɞɜɢɠɧɚɹ ɞɥɹ ɫɥɢɜɚ ɦɚɫɟɥ ɫ ɚɜɬɨɦɨɛɢɥɟɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 
80 – 220 ɬɧ. ɈɊ-85 1 

Ɍɟɥɟɠɤɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 37-02 1 

ɉɧɟɜɦɨɝɚɣɤɨɜɟɪɬ 
ST-5548-

12 
1 

ɋɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ 
WT160.W
D5/F1.000 

1 

ɋɬɟɥɥɚɠ 
Strong 

750 
1 

ɋɬɟɥɥɚɠ ɞɥɹ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 3500ɯ800ɯ1800 ɋɌ-032 1 

ɒɤɚɮ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ 
TC 1995-
321215 

1 
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3. ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 
3.1. Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
 
ȼ ɫɨɫɬɚɜ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜɤɥɸɱɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ, 

ɞɨɫɬɚɜɤɭ, ɦɨɧɬɚɠ ɧɨɜɨɝɨ ɢ ɞɟɦɨɧɬɚɠ ɫɬɚɪɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚ-
ɛɨɬɵ, ɩɪɢɪɨɫɬ ɫɨɛɫɬɜɟɧɧɵɯ ɨɛɨɪɨɬɧɵɯ ɫɪɟɞɫɬɜ. ɍɱɢɬɵɜɚɸɬɫɹ ɬɚɤɠɟ ɫɬɨɢɦɨɫɬɶ 
ɜɵɫɜɨɛɨɠɞɚɸɳɟɝɨɫɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɬɨɢɦɨɫɬɶ ɥɢɤɜɢɞɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɭɦɦɚ (ɜ ɪɭɛɥɹɯ) ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ (Ʉ) 
 
Ʉ = Ɂɨɛ + Ɂɬɪ +Ɂɨ.ɫ,  (3.1) 
 

ɝɞɟ Ɂɨɛ – ɡɚɬɪɚɬɵ ɧɚ  ɩɪɢɨɛɪɟɬɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ;  

Ɂɬɪ – ɡɚɬɪɚɬɵ ɧɚ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

Ɂɨ.ɫ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɪɨɫɬ ɫɨɛɫɬɜɟɧɧɵɯ ɨɛɨɪɨɬɧɵɯ ɫɪɟɞɫɬɜ;  
 К = ʹʹ͵ͺ͸͵ + ʹʹ͵ͺ͸ + ʹʹ͵ͺ͸ = ʹ͸ͺ͸͵ͷ. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɨɣ ɱɚɫɬɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɩɨ ɫɩɟɰɢɚɥɶɧɨ ɫɨɫɬɚɜɥɹɟɦɨɣ ɜɟɞɨɦɨɫɬɢ. 
 
ȼ ɬɚɛɥɢɰɟ 3.1 ɩɪɢɜɟɞɟɧɵ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
 

Ɍɚɛɥɢɰɚ 3.1 – Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɚɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɢɧɫɬɪɭɦɟɧɬɚ 
Ʉɨɥɢɱɟɫɬɜɨ 
ɩɪɟɞɦɟɬɨɜ 

ɐɟɧɚ ɩɨ  
ɩɪɟɣɫɤɭɪɚɧɬɭ, ɪɭɛ. 

Ɉɛɳɚɹ ɫɬɨɢ-
ɦɨɫɬɶ, 
ɪɭɛ. 

ȿɦɤɨɫɬɶ ɩɟɪɟɞɜɢɠɧɚɹ ɞɥɹ ɫɥɢɜɚ 
ɚɧɬɢɮɪɢɡɚ ɢ ɡɚɩɪɚɜɤɢ ɫɢɫɬɟɦ 
ɨɯɥɚɠɞɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ȻɟɥȺɡ 
ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 80 – 200 ɬɧ. 

 
1 
 

115000 115000 

ȿɦɤɨɫɬɶ ɩɟɪɟɞɜɢɠɧɚɹ ɞɥɹ ɫɥɢɜɚ 
ɦɚɫɟɥ ɫ ɚɜɬɨɦɨɛɢɥɟɣ ɝɪɭɡɨɩɨɞɴ-
ɟɦɧɨɫɬɶɸ 80 – 220 ɬɧ. 

1 40000 40000 

ST-5548-12 Forsage ɉɧɟɜɦɨɝɚɣ-
ɤɨɜɟɪɬ 1/2 

2 8900 17800 

ɋɥɟɫɚɪɧɵɣ ɜɟɪɫɬɚɤ 
WT160.WD5/F1.000 

1 18312 18312 

ɒɤɚɮ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ TC 
1995-321215 

1 29891 29891 

ɋɬɟɥɥɚɠ MS Strong 750 ɤɝ ɧɚ ɫɟɤ-
ɰɢɸ 

1 2860 2860 

ɂɬɨɝɨ   223863 
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3.2. ɋɨɫɬɚɜɥɟɧɢɟ ɫɦɟɬɵ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ  
ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɩɪɟɞɟɥɹɟɬ ɨɛɳɭɸ ɫɭɦɦɭ ɪɚɫɯɨɞɨɜ ɩɪɨɢɡ-

ɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɧɚ ɩɥɚɧɨɜɵɣ ɩɟɪɢɨɞ ɢ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɫɟ-
ɛɟɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɜ ɞɚɧɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ. ȼ ɩɪɨɟɤɬɚɯ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛ-
ɫɥɭɠɢɜɚɧɢɸ (ɌɈ) ɚɜɬɨɦɨɛɢɥɟɣ ɫɦɟɬɚ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ 
ɷɥɟɦɟɧɬɚɦ: ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢ-
ɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ, ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ. 

ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɩɪɟɞɟɥɹɟɬ ɨɛɳɭɸ ɫɭɦɦɭ ɪɚɫɯɨɞɨɜ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɧɚ ɩɥɚɧɨɜɵɣ ɩɟɪɢɨɞ ɢ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɫɟ-
ɛɟɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɜ ɞɚɧɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ. ȼ ɩɪɨɟɤɬɚɯ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛ-
ɫɥɭɠɢɜɚɧɢɸ (ɌɈ) ɚɜɬɨɦɨɛɢɥɟɣ ɫɦɟɬɚ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ 
ɷɥɟɦɟɧɬɚɦ: ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢ-
ɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ, ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ. 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ. ȼ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 
ɜɤɥɸɱɚɸɬɫɹ ɮɨɧɞɵ ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 

Ɏɨɧɞ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɤɥɸɱɚɟɬ ɜɫɟ ɜɢɞɵ ɨɩɥɚɬɵ ɬɪɭɞɚ ɡɚ 
ɮɚɤɬɢɱɟɫɤɢ ɩɪɨɪɚɛɨɬɚɧɧɨɟ ɜɪɟɦɹ. ȼ ɟɝɨ ɫɨɫɬɚɜ ɜɯɨɞɢɬ: ɨɩɥɚɬɚ ɩɨ ɫɞɟɥɶɧɵɦ         
ɪɚɫɰɟɧɤɚɦ ɢɥɢ ɬɚɪɢɮɧɵɦ ɫɬɚɜɤɚɦ; ɞɨɩɥɚɬɵ ɡɚ ɫɜɟɪɯɭɪɨɱɧɭɸ ɪɚɛɨɬɭ, ɡɚ ɪɚɛɨɬɭ 
ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ, ɜɵɯɨɞɧɵɟ ɢ ɩɪɚɡɞɧɢɱɧɵɟ ɞɧɢ, ɧɚɞɛɚɜɤɢ, ɚ ɬɚɤɠɟ ɩɪɟɦɢɢ. 

Ƚɨɞɨɜɨɣ ɮɨɧɞ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ (Зʞˑ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭ-
ɥɟ 

 Зʞˑ = ʡʠ˚˃˔′ ∙  К˓ ∙ ʡ ∙ Кː.ˇ.˒.,  (3.2) 
 

ɝɞɟ ʡʠ˚˃˔′ – ɱɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ, ɪɭɛ.;  К˓  – ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, К˓ =1,6;  ʡ – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ, Ɍ= 20469,2 ɱɟɥ. ɱɚɫ; Кː.ˇ.˒. – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɞɛɚɜɤɢ, ɞɨɩɥɚɬɵ ɢ ɩɪɟɦɢɢ (ɩɪɢ-
ɧɢɦɚɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɛɚɡɨɜɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ) Кː.ˇ.˒. =  ͳ. 
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(3.3) 

 
ɝɞɟ    ʡʠ˚˃˔′ – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɟɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɡɪɹɞɚ, ɪɭɛ.;  𝑁𝑖 – ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɡɪɹɞɚ, ɱɟɥ.;  
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𝑁– ɨɛɳɟɟ ɱɢɫɥɨ ɪɚɛɨɱɢɯ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɭɱɚɫɬɤɟ, ɱɟɥ. 𝑁 = ͻ;  𝑚– ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɪɹɞɨɜ. 
ɇɚ ɭɱɚɫɬɤɟ ɌɈ ɪɚɛɨɬɚɸɬ 9 ɱɟɥɨɜɟɤ: 
─ 3 ɱɟɥɨɜɟɤɚ ɩɨ ɩɹɬɨɦɭ ɪɚɡɪɹɞɭ, ʡʠ˚˃˔ఱ= 41,87 
─ 2 ɱɟɥɨɜɟɤɚ ɩɨ ɱɟɬɜɟɪɬɨɦɭ ɪɚɡɪɹɞɭ, ʡʠ˚˃˔ర= 38,79 
 
Ɏɨɧɞ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɭɛ. 
 Зʞˑ =2641685. 

 
Ɏɨɧɞ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ (Зʞˇ˒) ɜɤɥɸɱɚɟɬ ɨɩɥɚɬɭ ɨɬɩɭɫ-

ɤɨɜ, ɜɵɩɨɥɧɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɢ ɬ. ɩ. Ɉɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩɪɨ-
ɰɟɧɬɚɯ ɨɬ ɮɨɧɞɚ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɬ. ɟ. 

      Зʞˇ˒ = Зʞˑ ∙ ʞˇ˒ͳͲͲ ,  
(3.4) 

 
ɝɞɟ    ʞˇ˒ – ɩɪɨɰɟɧɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 

            ʞˇ˒ = ͳͲͲ ∙ ʓˑ˕˒ሺ͵͸ͷ − ʓ˅ − ʓ˒ − ʓˑ˕˒ሻ − ͳ ,  
 (3.5) 

 
Ƚɞɟ    ʓˑ˕˒ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɩɭɫɤɚ, ɞɧɟɣ; ʓ˅, ʓ˒– ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɢ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ. 

Ɋɚɫɱɟɬ ɩɪɨɰɟɧɬɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɟɞɟɬɫɹ ɩɨ 6-ɞɧɟɜɧɨɣ 
ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɩɪɢɧɹɬɨɝɨ ɜ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɩɭɫɤɚ ɫɨɫɬɚɜɥɹɟɬ 66 ɪɚɛɨɱɢɯ ɞɧɟɣ, 52 ɜɵɯɨɞɧɵɯ 
ɞɧɹ ɢ 10 ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ. 

Ɏɨɧɞ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɭɛ. 
 Зʞˇ˒= 387262. 
 
Ɉɛɳɢɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɪɭɛ. 
 Зʞˑ˄˜ = Зʞˑ + Зʞˇ˒,  (3.6) 
 Зʞˑ˄˜= 2641685+ 387262= 3028948. 
 
Ɉɬɱɢɫɥɟɧɢɹ ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ. Ɋɚɫɱɟɬ 

ɷɬɢɯ ɨɬɱɢɫɥɟɧɢɣ (ʝˊ) ɜɟɞɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɪɭɛ. 
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       ʝˊ = Зʞˑ˄˜ − ʞːˊͳͲͲ  ,  (3.7) 

 
ɝɞɟ    ʞːˊ – ɩɪɨɰɟɧɬ ɨɬɱɢɫɥɟɧɢɣ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ (30 %). 
 ʝˊ= 1029842. 
 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɪɚɛɨɬɵ ɨɬɞɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɞɪɚɡɞɟɥɟ-
ɧɢɣ, ɤɪɨɦɟ ɩɪɹɦɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɬɚɤɠɟ 
ɢ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ.  

 
ȼ ɬɚɛɥɢɰɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɦɟɬɚ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-

ɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ3.2 – ɋɦɟɬɚ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
№ ɩ/ɩ ɋɬɚɬɶɢ ɪɚɫɯɨɞɨɜ ɋɭɦɦɚ, ɪɭɛ. 

1 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɪɚɛɨɱɢɯ, ɂɌɊ ɢ ɫɥɭɠɚɳɢɯ ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ 

4617000 

2 ɋɬɨɢɦɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 116498 

3 ɋɢɥɨɜɚɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ 56200 
 

4 ȼɨɞɚ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɟɥɟɣ 2460 
 5 ɉɚɪ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɟɥɟɣ 89,6 
 

6 ɋɠɚɬɵɣ ɜɨɡɞɭɯ 123,984 
 7 ɉɚɪɨɜɨɟ ɨɬɨɩɥɟɧɢɟ 53395 

8 Ɉɫɜɟɳɟɧɢɟ 14050 

9 Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 11193 
 

10 Ⱥɦɨɪɬɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 26863 
 

12 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɫɩɟɰɨɞɟɠɞɚ 12500 

13 ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ 875559 

 ȼɫɟɝɨ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ 5747876 

 
Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɨ ɫɬɚɬɶɹɦ ɫɦɟɬɵ ɫɥɟɞɭɸɳɚɹ. 
Ƚɨɞɨɜɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ, ɂɌɊ, ɫɥɭɠɚ-

ɳɢɯ (ɫ ɧɚɱɢɫɥɟɧɢɹɦɢ) 
 ЗʞВʠʞ = ͳʹК˓Кːˊ∑ЗʞМ𝑖𝑁˅˔˒.𝑖  , (3.8) 

 

ɝɞɟ ɧɡК – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɱɢɫɥɟɧɢɣ ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɧɚ ɫɨɰɢɚɥɶɧɨɟ 
ɫɬɪɚɯɨɜɚɧɢɟ; 
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ɦɁɉ i    – ɫɪɟɞɧɹɹ ɦɟɫɹɱɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɚɬɟɝɨɪɢɢ ɪɚ-
ɛɨɬɧɢɤɨɜ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɛɚɡɨɜɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ), ɪɭɛ.;     

ɜɫɩ.iN – ɱɢɫɥɨ ɪɚɛɨɬɧɢɤɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɚɬɟɝɨɪɢɢ. 
 ЗʞВʠʞ = Ͷ͸ͳ͹ͲͲͲ. 
 
ɋɬɨɢɦɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɚ 3–5 % ɨɬ 

ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
 
ɋɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɷ ɷ ɷɤɋɬ ɐW  (3.9) 

 

ɝɞɟ    ɗW   – ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɢɥɨɜɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ;    

ɷɤɐ  – ɰɟɧɚ 1 ɤȼɬɱ ɫɢɥɨɜɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ. 
 ʠʡэ = ͷ͸ʹͲͲ. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɜɨɞɭ ɞɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɰɟɥɟɣ 
 

ɜ ɜ ɨɛ ɡ ɜɁ Ɋ Ɏ ɐK  (3.10) 

 

ɝɞɟ  ɜɊ   – ɫɭɦɦɚɪɧɵɣ ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɩɨɞ-
ɪɚɡɞɟɥɟɧɢɸ, ɦ3/ɱ;    

ɨɛɎ – ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ;    

ɡK – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ;    

ɜɐ – ɰɟɧɚ 1 ɦ3 ɜɨɞɵ, ɪɭɛ. 
 ЗВ = ʹͶ͸Ͳ. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɩɚɪ 
 

3 3
ɩɚɪ ɩɚɪ Ⱦ ɩɚɪɁ 10 10 ɐ Ɇ ɇ    

(3.11) 

 

ɝɞɟ     ɩɚɪɐ  – ɰɟɧɚ 1 ɬ ɩɚɪɚ, ɪɭɛ.;    

ȾɆ – ɦɚɫɫɚ ɩɪɨɦɵɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɝɨɞɨɜɨɣ ɩɪɨɝɪɚɦɦɵ, ɤɝ;  = 70-–100 ɤɝ/ɬ  

ɩɚɪɇ – ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ 1 ɬ ɩɪɨɦɵɜɚɟɦɵɯ ɞɟɬɚɥɟɣ. 
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 З˒˃˓ = ͺͻ,͸ 
 
ɋɬɨɢɦɨɫɬɶ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ 
 

cɠ ɫɠ ɨɛ ɡ ɫɠɋɬ Ɋ Ɏ ɐК  (3.12) 

 

ɝɞɟ    ɫɠɊ   – ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɨɬɞɟɥɶɧɵɯ ɩɨɬɪɟɛɢɬɟ-ɥɟɣ, 
ɦ3/ɱ;    

ɫɠɐ – ɰɟɧɚ 1 ɦ3 ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɪɭɛ. 
 ʠʡ˔ˉ = ͳʹ͵,ͻͺͶ. 
 
Ʉ ɡɚɬɪɚɬɚɦ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɨɬɧɨɫɹɬ-ɫɹ ɡɚ-

ɬɪɚɬɵ ɧɚ ɨɬɨɩɥɟɧɢɟ, ɨɫɜɟɳɟɧɢɟ ɢ ɜɨɞɭ ɞɥɹ ɛɵɬɨɜɵɯ ɧɭɠɞ. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɩɚɪɨɜɨɟ ɨɬɨɩɥɟɧɢɟ 

ɡɞ OT T ɩɚɪ
ɩ.ɨɬ

Ɏ ɐ
Ɂ

1000

V ɇ
i

  
(3.12) 

 

ɝɞɟ    Tɇ  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ 1 ɦ3 ɡɞɚɧɢɹ, ɤɤɚɥ/ɱ (ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɢɫ-
ɤɭɫɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ – 15, ɫ ɟɫɬɟɫɬɜɟɧɧɨɣ – 25); 

OTɎ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɫɟɡɨɧɚ, ɱɚɫ. (ɞɥɹ ɫɪɟɞɧɟɣ ɩɨɥɨ-
ɫɵ – 4320); 

 

ɡɞV – ɨɛɴɟɦ ɡɞɚɧɢɹ, ɦ3; 
 

ɩɚɪɐ – ɰɟɧɚ 1 ɬ ɩɚɪɚ, ɪɭɛ. (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɛɚ-ɡɨɜɨɝɨ ɩɪɟɞɩɪɢɹ-
ɬɢɹ); 

i – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɬɚ ɢɫɩɚɪɟɧɢɹ, ɤɤɚɥ/ɤɝ (ɞɥɹ ɩɚɪɚ ɦɚɥɨɝɨ ɞɚɜɥɟɧɢɹ – ɨɤɨ-
ɥɨ 540). 

 З˒.ˑ˕ = ͷ͵͵ͻͷ,ʹ. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɨɫɜɟɳɟɧɢɟ 
 

ɨɫ ɨɫ ɤɁ ɐW  (3.13) 

 

ɝɞɟ   ɨɫW – ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɫɜɟɳɟɧɢɟ, ɤȼɬɱ;   
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ɤɐ  – ɰɟɧɚ 1 ɤȼɬɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ. 
 Зˑ˔ = ͳͶͲͷͲ. 
 
ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ 
 ʠМ = 𝑘𝑀𝑖Зʞ˒˓, (3.14) 
 

Ƚɞɟ    𝑘𝑀𝑖 − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɞɨɥɸ ɡɚɬɪɚɬ ɧɚ ɦɚɬɟɪɢɚɥɵ. 
 ʠМ =  ͵ͺͺ͵ʹ͹ͺ. 
 
Ɂɚɬɪɚɬɵ ɧɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 5 % ɨɬ 

ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɭɛ.:  
 З˕˓.ˑ˄. = ʹʹ͵ͺ͸͵ ∙ Ͳ,Ͳͷ = ͳͳͳͻ͵. 

 
ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 10 % ɨɬ ɫɭɦɦɵ ɡɚɬɪɚɬ ɩɨ ɩɪɟɞɵ-

ɞɭɳɢɦ ɫɬɚɬɶɹɦ. 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɜɫɟɯ ɡɚɬɪɚɬ ɩɨ ɫɬɚɬɶɹɦ ɫɨɫɬɚɜɥɹɟɬɫɹ ɫɦɟɬɚ ɝɨɞɨɜɵɯ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɫɬɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟ-
ɧɢɹ ɢ ɤɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ. 

 
ȼ ɬɚɛɥɢɰɟ 3.3 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɦɟɬɚ ɡɚɬɪɚɬ ɢ ɤɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɌɈ 
 

Ɍɚɛɥɢɰɚ 3.3 – ɋɦɟɬɚ ɡɚɬɪɚɬ ɢ ɤɚɥɶɤɭɥɹɰɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɌɈ 
ɋɬɚɬɶɢ ɡɚɬɪɚɬ 

 
ɋɭɦɦɚ, ɪɭɛ. ɍɞɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɪɭɛ./ɱɟɥ.-ɱ 

  

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚ-
ɛɨɱɢɯ 

3028948 
 

148 
 
 Ɉɬɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ 1029842 
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 Ɇɚɬɟɪɢɚɥɵ 3883278 

 
190 

 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 5747876 
 

281 
 ȼɫɟɝɨ 13689946 

 
600 

  
3.3. Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 
ɋɧɢɠɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ,% 
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            ʞ˔ = ͳͲͲ ∙ (ͳ − ʠଶʠଵ) ,  
(3.15) 

 
Ƚɞɟ    ʠଵ, ʠଶ  – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɚɜɬɨɫɚɦɨ-
ɫɜɚɥɨɜ ɧɚ 1 ɬɨɧɧɨ-ɤɢɥɨɦɟɬɪ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɮɚɤɬɢɱɟɫɤɢ ɢ ɩɨ ɩɪɨɟɤɬɭ. ʠଵ = ͸ͻͲ ˚ˈл./˚˃˔ (ɬɚɛɥɢɰɚ 3.3) ʠଶ = ͸ͲͲ ˚ˈл./˚˃˔ (ɩɨ ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ) 

             ʞ˔ = ͳͲͲ ∙ (ͳ − ͸ͲͲ͸ͻͲ) = ͳ͵. 
 
Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬɚɯ ɨɬ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢ-

ɦɨɫɬɢ ɪɚɛɨɬɵ, ɪɭɛɥɟɣ 
 Ээ = ሺʠଵ − ʠଶሻ ∙ 𝑁,  (3.16) 

 
ɝɞɟ    𝑁 – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬɵ ɩɨ ɌɈ. 

             Ээ = ሺ͸ͲͲ − ͸ͻͲሻ ∙ ʹͲͶ͸ͻ = ͳͺͶʹʹ͵͹. 
 
Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ,  ɪɭɛɥɟɣ 
          ЭФ˒˓ = Ээ − К ∙ ʔː,  (3.17) 

 
ɝɞɟ    К – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɦ ɦɟɪɨɩɪɢɹɬɢɹɦ, ɪɭɛɥɟɣ; ʔː – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 
ȿɝɨ ɜɟɥɢɱɢɧɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɚɠɞɵɦ ɩɪɟɞɩɪɢɹɬɢɟɦ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. ȿɫɥɢ ɜɟ-
ɥɢɱɢɧɚ ʔː ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ, ɩɪɢɧɹɬɶ ɟɟ ɜ ɪɚɡ-
ɦɟɪɟ 0,15. 

  ЭФ˒˓ = ͳͺͶʹʹ͵͹ − ʹ͸ͺ͸͵ͷ ∙ Ͳ,ͳͷ = ͳͺͲͳͻͶͳ. 
 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ 
             ʡ = КЭэ ,  

(3.18) 

             ʡ = ʹ͸ͺ͸͵ͷͳͺͶʹʹ͵͹  = Ͳ,ͳͶ . 
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ȼ ɬɚɛɥɢɰɟ 3.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟ-
ɥɢ. 
 

Ɍɚɛɥɢɰɚ 3.4 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɉɨɤɚɡɚɬɟɥɢ 

 
ɉɨ  

ɨɬɱɟɬɧɵɦ 
ɞɚɧɧɵɦ 

ɉɨ  
ɩɪɨɟɤɬɭ 

 
ɋɩɢɫɨɱɧɨɟ ɱɢɫɥɨ ɚɜɬɨɦɨɛɢɥɟɣ, ɲɬ. 20 20 
Ɉɛɳɢɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɝɨɞ, ɬɵɫ. ɤɦ. 90650 92302 
Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, 
ɱɟɥ.·ɱɚɫ. 

13432,8 20469,3 

ɑɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɱɟɥ. 5 5 
ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, 
ɪɭɛ. 

15000 15000 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬ, ɪɭɛ./ɱɟɥ.-ɱ 690 600 
ɋɧɢɠɟɧɢɟ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ, % - 13 
Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɪɭɛ. - 268635 
Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɨɬ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ, ɪɭɛ. - 1801941 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɥɟɬ - 0,14 
Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ,  ɬɵɫ. ɪɭɛ. - 1842237 
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4. ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ⱦɟɣɫɬɜɭɸɳɟɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɧɨɪɦɚɬɢɜɧɚɹ ɞɨ-

ɤɭɦɟɧɬɚɰɢɹ ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɨɩɪɟɞɟɥɹɸɬ ɩɪɚɜɨɜɵɟ ɨɫɧɨɜɵ ɨɛɪɚɳɟɧɢɹ ɫ 
ɨɬɯɨɞɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɥɹ ɜɫɟɯ ɮɢɡɢɱɟɫɤɢɯ ɢ 
ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɨɛɹɡɚɧɧɨɫɬɢ ɜ ɜɨɩɪɨɫɚɯ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ, ɫɨɛɥɸɞɟɧɢɹ 
ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ. 
ɗɬɢ ɬɪɟɛɨɜɚɧɢɹ ɞɟɤɥɚɪɢɪɭɸɬɫɹ ɜ ɧɨɜɨɦ Ɏɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭ-
ɠɚɸɳɟɣ ɫɪɟɞɵ», ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɩɨɞ-
ɥɟɠɚɬ ɫɛɨɪɭ, ɢɫɩɨɥɶɡɨɜɚɧɢɸ, ɨɛɟɡɜɪɟɠɢɜɚɧɢɸ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ, ɯɪɚɧɟɧɢɸ ɢ 
ɡɚɯɨɪɨɧɟɧɢɸ, ɭɫɥɨɜɢɹ ɢ ɫɩɨɫɨɛɵ, ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɛɵɬɶ ɛɟɡɨɩɚɫɧɵ ɞɥɹ ɨɤɪɭ-
ɠɚɸɳɟɣ ɫɪɟɞɵ (ɫɬ. 51). ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɨɣ ɠɟ ɫɬɚɬɶɟɣ ɡɚɤɨɧɚ ɨɩɪɟɞɟɥɟɧɵ 
ɡɚɩɪɟɳɚɸɳɢɟ ɭɫɥɨɜɢɹ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɫ ɨɬɯɨɞɚɦɢ. 

ɇɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɚ ɬɚɤɠɟ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɢɦɟɸɳɢɯ ɧɚ 
ɛɚɥɚɧɫɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɢ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɨɫɭɳɟɫɬɜ-
ɥɹɸɳɢɯ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɨ-
ɛɥɟɦɚ ɨɛɪɚɳɟɧɢɹ ɫ ɨɬɯɨɞɚɦɢ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɚ, ɬɚɤ ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɪɚɛɨɬɵ 
ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɟɟ 15 ɜɢɞɨɜ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɜ ɬɨɦ ɱɢɫɥɟ II ɢ III ɤɥɚɫɫɚ 
ɨɩɚɫɧɨɫɬɢ. 

ȼ ɬɚɛɥɢɰɟ 4.2.1 ɩɪɟɞɫɬɚɜɥɟɧ ɩɟɪɟɱɟɧɶ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɨɛɪɚɡɭɸ-
ɳɢɯɫɹ ɧɚ ɞɚɧɧɨɦ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ ɢ ɩɟɪɟɞɚɱɟ ɢɯ ɞɪɭɝɢɦ  ɯɨɡɹɣ-
ɫɬɜɭɸɳɢɦ ɫɭɛɴɟɤɬɚɦ ɫ ɰɟɥɶɸ ɢɯ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɢɥɢ ɨɛɟɡɜɪɟɠɢ-
ɜɚɧɢɹ, ɢɥɢ ɪɚɡɦɟɳɟɧɢɹ. (II -III  ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ-ɈɈɈ «ɘɊɆȺ-Ɇ ɝ.Ʉɪɚɫɧɨɹɪɫɤ, 
IV-V ɤɥɚɫɫ ɨɩɚɫɧɨɫɬɢ-ɈɈɈ «ɗɄɈ-ɋȿɊȼɂɋ» ɝ.ɋɨɪɫɤ) 

ȼɪɟɦɟɧɧɨɟ ɯɪɚɧɟɧɢɟ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ,  ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɞɥɹ 
ɷɬɨɝɨ ɦɟɫɬɚɯ. ɉɪɢ ɯɪɚɧɟɧɢɢ ɨɬɯɨɞɨɜ  ɢɫɤɥɸɱɟɧɨ ɢɯ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɩɨɱɜɭ, ɩɨ-
ɜɟɪɯɧɨɫɬɧɵɟ ɢ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ, ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 

Ɋɚɡɪɚɛɨɬɚɧ ɩɪɨɟɤɬ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɪɚɡɦɟ-
ɳɟɧɢɟ ɨɬɯɨɞɨɜ ɜ ɰɟɥɹɯ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ 

ɉɨɥɭɱɟɧɧɵɟ ɧɨɪɦɚɬɢɜɵ ɫɥɭɠɚɬ ɨɫɧɨɜɨɣ ɞɥɹ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣ-
ɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɫɨ ɫɬɚɬɶɟɣ 16 Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ». 

 
ȼ ɬɚɛɥɢɰɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧ ɩɟɪɟɱɟɧɶ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɷɤɫɩɥɭɚ-

ɬɚɰɢɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɩɟɪɟɱɟɧɶ ɨɬɯɨɞɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɬɪɚɧɫ-
ɩɨɪɬɚ 

N 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɢɞɚ ɨɬɯɨɞɨɜ Ʉɨɞ  ɨɬɯɨɞɚ 
Ʉɥɚɫɫ 

ɨɩɚɫɧɨ-
ɫɬɢ 

Ʉɭɞɚ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ/ ɩɟɪɟɪɚ-

ɛɨɬɤɭ 

1 
Ⱥɤɤɭɦɭɥɹɬɨɪɵ ɫɜɢɧɰɨɜɵɟ ɨɬɪɚɛɨɬɚɧ-
ɧɵɟ ɧɟɩɨɜɪɟɠɞɟɧɧɵɟ, ɫ ɷɥɟɤɬɪɨɥɢɬɨɦ 

9 20 110 01 53 2 II  
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.1 

2 Ɉɬɯɨɞɵ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɦɨɬɨɪɧɵɯ 4 06 110 01 31 3 III  
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

3 
Ɉɬɯɨɞɵ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɬɪɚɧɫɦɢɫ-
ɫɢɨɧɧɵɯ 

4 06 150 01 31 3 III  
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

4 
Ɉɬɯɨɞɵ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɝɢɞɪɚɜɥɢ-
ɱɟɫɤɢɯ, ɧɟ ɫɨɞɟɪɠɚɳɢɯ ɝɚɥɨɝɟɧɵ 

4 06 120 01 31 3 III  
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

5 Ɏɢɥɶɬɪɵ ɨɱɢɫɬɤɢ ɦɚɫɥɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɫɪɟɞɫɬɜ ɨɬɪɚɛɨɬɚɧɧɵɟ 9 21 302 01 52 3 III  

ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

6 

Ɉɩɢɥɤɢ ɢ ɫɬɪɭɠɤɚ ɞɪɟɜɟɫɧɵɟ, ɡɚɝɪɹɡ-
ɧɟɧɧɵɟ ɧɟɮɬɶɸ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ 
(ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
15% ɢ ɛɨɥɟɟ) 

9 19 205 01 39 3 

III  

ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

7 
ȼɫɩɥɵɜɲɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɵ ɧɟɮɬɟɥɨ-
ɜɭɲɤɢ 

4 06 350 01 31 3 
III  

ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

8 
Ɏɢɥɶɬɪɵ ɜɨɡɞɭɲɧɵɟ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɨɬɪɚɛɨɬɚɧɧɵɟ 

9 21 301 01 52 4 IV 
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

9 
ɉɨɤɪɵɲɤɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɲɢɧ ɫ ɬɤɚ-
ɧɟɜɵɦ ɤɨɪɞɨɦ ɨɬɪɚɛɨɬɚɧɧɵɟ 

9 21 130 01 50 4 IV 
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

10 
ɉɨɤɪɵɲɤɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɲɢɧ ɫ ɦɟ-
ɬɚɥɥɢɱɟɫɤɢɦ ɤɨɪɞɨɦ ɨɬɪɚɛɨɬɚɧɧɵɟ 

9 21 130 02 50 4 IV 
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

11 
Ɍɨɪɦɨɡɧɵɟ ɤɨɥɨɞɤɢ ɨɬɪɚɛɨɬɚɧɧɵɟ ɫ 
ɨɫɬɚɬɤɚɦɢ ɧɚɤɥɚɞɨɤ ɚɫɛɟɫɬɨɜɵɯ 

9 20 310 02 52 4 IV 
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

12 

Ɉɛɬɢɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɡɚɝɪɹɡɧɟɧɧɵɣ 
ɧɟɮɬɶɸ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ (ɫɨɞɟɪ-
ɠɚɧɢɟ ɧɟɮɬɢ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɦɟɧɟɟ 
15%) 

9 19 204 02 60 4 IV 

ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

13 
ɉɟɫɨɤ, ɡɚɝɪɹɡɧɟɧɧɵɣ ɧɟɮɬɶɸ ɢɥɢ 
ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ (ɫɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ 
ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɦɟɧɟɟ 15%) 

9 19 201 02 39 4 IV 
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

14 Ɉɫɚɞɨɤ ɨɬ ɦɨɣɤɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 9 19 205 02 40 4 IV 
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

15 
ɋɦɟɬ ɫ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ ɦɚɥɨ-
ɨɩɚɫɧɵɣ 

7 33 390 01 71 4 IV 
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

16 
Ʌɨɦ ɢ ɨɬɯɨɞɵ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ  ɦɟ-
ɬɚɥɥɨɜ  

4 61 010 01 20 5 
4 62 100 01 20 5 
4 62 200 03 21 5 

V 
ɉɟɪɟɞɚɱɚ ɨɬɯɨɞɨɜ ɞɪɭ-
ɝɢɦ ɯɨɡɹɣɫɬɜɭɸɳɢɦ 
ɨɛɴɟɤɬɚɦ ɩɨ ɞɨɝɨɜɨɪɭ 

17 
Ɉɫɬɚɬɤɢ ɢ ɨɝɚɪɤɢ ɫɬɚɥɶɧɵɯ ɫɜɚɪɨɱɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ 

9 19 100 01 20 5 V  

 

4.1Ⱥɤɤɭɦɭɥɹɬɨɪɵ ɫɜɢɧɰɨɜɵɟ ɨɬɪɚɛɨɬɚɧɧɵɟ ɧɟɩɨɜɪɟɠɞɟɧɧɵɟ, ɫ 
ɷɥɟɤɬɪɨɥɢɬɨɦ 

 
ɇɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɚ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɫɜɢɧɰɨɜɵɯ ɨɬɪɚɛɨɬɚɧɧɵɯ 

ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ, ɫ ɷɥɟɤɬɪɨɥɢɬɨɦ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɟɣ:  
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ɉɇɨ = ∑ Ni ×ni × k × mi /Ti × 0.001, ɬ/ɝɨɞ, (4.1) 

  
ɝɞɟ:   Ni – ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ, ɫɧɚɛɠɟɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɦ i-ɨɝɨ ɬɢɩɚ, ɲɬ.; 

mi – ɜɟɫ ɨɞɧɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ i-ɨɣ ɦɚɪɤɢ ɫ ɷɥɟɤɬɪɨɥɢɬɨɦ, ɤɝ; 
ni – ɤɨɥɢɱɟɫɬɜɨ ɚɤɤɭɦɭɥɹɬɨɪɨɜ i-ɨɝɨ ɬɢɩɚ ɧɚ ɨɞɧɨɣ ɦɚɲɢɧɟ, ɲɬ.; 
Ti – ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɥɟɬ; 
k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɚɫɬɢɱɧɨɟ ɢɫɩɚɪɟɧɢɟ ɷɥɟɤɬɪɨɥɢɬɚ ɜ 

ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ȺɄȻ i-ɬɨɣ ɦɚɪɤɢ; k = 0,95 (ɞɥɹ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ). 
 
ȼ ɬɚɛɥɢɰɟ 4.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɪɚɛɨɬɚɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ 
 

Ɍɚɛɥɢɰɚ 4.2 – Ɂɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɚɤɤɭɦɭɥɹɬɨɪɨɜ 

Ɇɚɪɤɚ 
Ⱥɜɬɨɦɨɛɢɥɟɣ N, ɲɬ. 

Ɇɚɪɤɚ 
ɚɤɤɭɦɭɥɹɬɨ-

ɪɚ 
T, ɥɟɬ m, ɤɝ n, ɲɬ. ɉɇɨ, ɬ/ɝɨɞ 

ȻɟɥȺɁ - 75131      20 6ɋɌ-190 1.5 73.2 2 1.854 
ȻɟɥȺɁ - 75122      1 6ɋɌ-190 1.5 73.2 2 0.092 
ȻɟɥȺɁ - 7555 ȼ     7 6ɋɌ-190 1.5 73.2 2 0.649 
ȻɟɥȺɁ - 7547       3 6ɋɌ-190 1.5 73.2 2 0.278 
ȻɟɥȺɁ - 75485      1 6ɋɌ-190 1.5 73.2 2 0.092 
ȻɟɥȺɁ - 75405      2 6ɋɌ-190 1.5 73.2 2 0.185 
ȻɟɥȺɁ - 7540ȼ      1 6ɋɌ-190 1.5 73.2 2 0.092 
ɂɬɨɝɨ: 35         3.245 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɚɝɚɟɦɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ (ɉɇɨ) ɨɬɯɨɞɨɜ 

ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɫɜɢɧɰɨɜɵɯ ɨɬɪɚɛɨɬɚɧɧɵɯ ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ, ɫ ɷɥɟɤɬɪɨɥɢɬɨɦ 
ɫɨɫɬɚɜɢɬ – 3.245 ɬ/ɝɨɞ 

 
4.2Ɉɬɯɨɞɵ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɦɨɬɨɪɧɵɯ, ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ ɢ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
 
ɇɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɚ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɦɨɬɨɪɧɵɯ ɢ ɬɪɚɧɫɦɢɫ-

ɫɢɨɧɧɵɯ: 
 
ɉɇɨ =  ∑Ni ×V i × Li / Lɧi  × Np × Dn × 0.001, ɬ/ɝɨɞ, (4.2) 
 
ɇɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɚ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ, ɧɟ 

ɫɨɞɟɪɠɚɳɢɯ ɝɚɥɨɝɟɧɵ: 
 
ɉɇɨ = ∑Ni × V i × Li/ Lɧ  × Np × Ʉɜ × Dn × 0.001, ɬ/ɝɨɞ, (4.3) 
 

Ƚɞɟ     Ni  - ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ i-ɣ ɦɚɪɤɢ, ɲɬ.;  
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Vɦ – ɨɛɴɟɦ ɦɚɫɥɚ ɦɨɬɨɪɧɨɝɨ, ɡɚɥɢɜɚɟɦɨɝɨ ɜ ɚɜɬɨɦɨɛɢɥɶ i-ɣ ɦɚɪɤɢ ɩɪɢ ɌɈ, 
ɥ;  

Vɬ – ɨɛɴɟɦ ɦɚɫɥɚ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɟ, ɡɚɥɢɜɚɟɦɨɝɨ ɜ ɚɜɬɨɦɨɛɢɥɶ i-ɣ ɦɚɪɤɢ 
ɩɪɢ ɌɈ, ɥ; 

Vɝ - ɨɛɴɟɦ ɦɚɫɥɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ, ɡɚɥɢɜɚɟɦɨɝɨ ɜ ɚɜɬɨɦɨɛɢɥɶ i-ɣ ɦɚɪɤɢ 
ɩɪɢ ɌɈ, ɥ; 

L i - ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ i-ɣ ɦɚɪɤɢ, ɬɵɫ. ɤɦ/ɝɨɞ ;  
Lɧi - ɧɨɪɦɚ ɩɪɨɛɟɝɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ i-ɣ ɦɚɪɤɢ, ɬɵɫ. ɤɦ/ɝɨɞ; 
Np - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɧɨɬɵ ɫɥɢɜɚ ɦɚɫɥɚ, ɤɝ/ɥ; k = 0,9 ɤɝ/ɥ;  
Dn - ɩɥɨɬɧɨɫɬɶ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ, ɤɝ/ɥ;  Dn=0,9 ɤɝ/ɥ 
Ʉɜ – ɤɨɷɮɮɢɰɢɟɧɬ , ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ  

ɦɚɫɟɥ, H=1.02 (ɉɪɢɧɹɬɨ ɢɡ ɉɚɫɩɨɪɬɚ ɨɬɯɨɞɚ I-IV ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ). 
 
ȼ ɬɚɛɥɢɰɟ 4.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɦɨɬɨɪ-

ɧɵɯ, ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɫɟɥ. 
 

Ɍɚɛɥɢɰɚ 4.3 - Ɂɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɦɨɬɨɪɧɵɯ, 
ɬɪɚɧɫɦɢɫɫɢɨɧɧɵɯ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɫɟɥ 

Ɇɚɪɤɚ ɚɜɬɨ-
ɦɨɛɢɥɟɣ 

N, 
ɲɬ. 

 Ɇɚɪɤɚ 
ɞɜɢɝɚɬɟɥɹ 

Lɧ, 
ɬɵɫ. 

ɤɦ/ɝɨ
ɞ 

Li, 
ɬɵɫ. 
ɤɦ/ɝɨ
ɞ 

Vɦ,ɥ 
 

 
Vɬ,ɥ 

 

 
Vɝ,ɥ ɉɇɨ  

ɦɨɬ-ɟ, 
ɬ 

ɉɇɨ  
ɬɪɚɧɫ,

ɬ 

ɉɇɨ  
ɝɢɞɪ-ɟ,  

ɬ 

ȻɟɥȺɁ-75131 20 ɄɌȺ-50ɋ         3.84 90.65 195 92 510 74.570 35.183 198.94 
ȻɟɥȺɁ-75122 1 ɄɌȺ-38ɋ         3.84 8.88 180 48 350 0.337 0.090 0.669 
ȻɟɥȺɁ-7555 ȼ 7 ɄɌɌȺ-19ɋ        3.84 15.08 55 198 230 1.361 1.225 5.222 
ȻɟɥȺɁ-7547  3 əɆɁ-240ɇ        3.84 12.53 65 118 160 0.573 0.936 1.293 
ȻɟɥȺɁ-75485 1 əɆɁ-240ɇ        3.84 12.00 65 118 160 0.182 0.299 0.431 
ȻɟɥȺɁ-75405  2 əɆɁ-240ɇ        3.84 9.11 65 105 115 0.278 0.404 0.450 
ȻɟɥȺɁ-7540ȼ 1 əɆɁ-240ɇ        3.84 5.36 65 105 115 0.082 0.119 0.133 

 ɂɌɈȽɈ  35          77.383 38.256 207.13
8 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɩɨɥɚɝɚɟɦɨɟ  ɧɨɪɦɚɬɢɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ (ɇɉɨ) : ɦɨɬɨɪɧɨɝɨ ɦɚɫɥɚ 77.383 ɬ/ɝɨɞ; ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɝɨ ɦɚɫɥɚ  38.256 
ɬ/ɝɨɞ ;  ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɦɚɫɥɚ  207.138 ɬ/ɝɨɞ  

 
4.3Ʌɨɦ ɢ ɨɬɯɨɞɵ ɚɥɸɦɢɧɢɹ, ɦɟɞɧɵɯ ɫɩɥɚɜɨɜ, ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ  

ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ 
 
ɇɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɚ ɥɨɦ ɢ ɨɬɯɨɞɵ ɚɥɸɦɢɧɢɹ, ɦɟɞɧɵɯ ɫɩɥɚɜɨɜ ɢ 

ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ ɢ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ: 
 
M = ∑L i/LHi × k, ɬ/ɝɨɞ, (4.4) 

 
ɝɞɟ:   L i – ɫɭɦɦɚɪɧɵɣ ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɤɦ/ɝɨɞ; 



 

55 

 

k  – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɥɨɦɚ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɨɬ ɪɟɦɨɧɬɚ ɢ 
ɡɚɦɟɧɵ ɚɝɪɟɝɚɬɨɜ ɜ ɚɜɬɨɦɨɛɢɥɟ, ɤɝ (ɩɪɢɧɹɬ ɢɡ «ɋɛɨɪɧɢɤ ɭɞɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» Ɇɨɫɤɜɚ 1999 ɝ.); 

LHi – ɧɨɪɦɚ ɩɪɨɛɟɝɚ ɚɜɬɨɦɨɛɢɥɹ ɞɨ ɪɟɦɨɧɬɚ, ɬɵɫ. ɤɦ; ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ 10 
ɬɵɫ. ɤɦ. 

 
ȼ ɬɚɛɥɢɰɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɥɨɦɚ ɢ 

ɨɬɯɨɞɨɜ ɚɥɸɦɢɧɢɹ, ɦɟɞɢ ɢ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ. 
 

Ɍɚɛɥɢɰɚ 4.4 - Ɂɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɥɨɦɚ ɢ ɨɬɯɨɞɨɜ ɚɥɸɦɢɧɢɹ, 
ɦɟɞɢ ɢ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ 

Ɇɚɪɤɚ ɦɚɲɢ-
ɧɵ 

Ʉɨɥ-
ɜɨ 
ɦɚ-

ɲɢɧ, 
ɲɬ 

L, ɬɵɫ. 
ɤɦ/ɝɨɞ. 

Li, ɬɵɫ. 
ɤɦ/ɝɨɞ. k Al 

 
k Cu 

 
k Fe ɉɇɨ 

Al, 
ɬ/ɝɨɞ 

ɉɇɨ Cu, 
ɬ/ɝɨɞ 

ɉɇɨ Fe , 
ɬ/ɝɨɞ 

ȻɟɥȺɁ-75131     20 90.65  1813 31.8 0.55 106.2 5.765 0.100 19.254 
ȻɟɥȺɁ-75122     1 8.88 8.88 31.8 0.55 106.2 0.028 0.001 0.100 
ȻɟɥȺɁ-7555 ȼ    7 15.08 105.56 31.8 0.55 106.2 0.336 0.006 1.121 
ȻɟɥȺɁ-7547       3 12.53 37.59 31.8 0.55 106.2 0.120 0.002 0.399 
ȻɟɥȺɁ-75485     1 12.00 12.00 31.8 0.55 106.2 0.038 0.001 0.127 
ȻɟɥȺɁ-75405     2 9.11 18.22 31.8 0.55 106.2 0.058 0.001 0.193 
ȻɟɥȺɁ-7540ȼ     1 5.36 5.36 31.8 0.55 106.2 0.017 0.001 0.057 
    ɂɬɨɝɨ: 35   2000.61     6.362 0.112 21.251 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɩɨɥɚɝɚɟɦɨɟ  ɧɨɪɦɚɬɢɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ɥɨɦɚ ɢ ɨɬɯɨɞɨɜ ɡɚ ɝɨɞ (ɉɇɨ): 
 
ɉɇɨ Al   =  6.362 ɬ/ɝɨɞ ;   ɉɇɨ Cu = 0.112 ɬ/ɝɨɞ;   ɉɇɨ Fe  = 21.251 ɬ/ɝɨɞ 
 

4.4ɉɨɤɪɵɲɤɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɲɢɧ ɫ ɬɤɚɧɟɜɵɦ ɢ ɦɟɬɚɥɥɢɱɟ-
ɫɤɢɦ ɤɨɪɞɨɦ ɨɬɪɚɛɨɬɚɧɧɵɟ 

 
ɇɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɚ ɩɨɤɪɵɲɟɤ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɲɢɧ ɫ ɬɤɚɧɟ-

ɜɵɦ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɨɪɞɨɦ ɨɬɪɚɛɨɬɚɧɧɵɯ: 
 
ɉɇɨ = ∑ Ni ×mi × ni × Li/Lhi × 0,001, ɬ/ɝɨɞ, (4.5) 
 

ɝɞɟ:   Ni– ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɨɞɧɨɣ ɦɚɪɤɢ, ɲɬ.; 
mi– ɜɟɫ ɨɞɧɨɣ ɩɨɤɪɵɲɤɢ ɧɚ ɚɜɬɨɦɚɲɢɧɟ, ɤɝ; 
L i – ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ, ɬ. ɤɦ/ɝɨɞ; 
ni – ɤɨɥɢɱɟɫɬɜɨ ɲɢɧ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɞɧɨɣ ɦɚɲɢɧɟ, ɲɬ.; 
LHi – ɧɨɪɦɚ ɩɪɨɛɟɝɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɞɨ ɡɚɦɟɧɵ ɲɢɧ, ɬɵɫ. ɤɦ 

(ɉɪɢɧɹɬɨ ɢɡ Ɇɟɬɨɞɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɨɛɴɟɦɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, Ƚɍ ɇɂɐɉɍɊɈ, Ɇɨɫɤɜɚ, 2003 ɝ.) 
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ȼ ɬɚɛɥɢɰɟ 4.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɨɬɯɨɞɨɜ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ ɫ 
ɬɤɚɧɟɜɵɦ ɤɨɪɞɨɦ. 

ȼ ɬɚɛɥɢɰɟ 4.6 ɡɧɚɱɟɧɢɹ ɨɬɯɨɞɨɜ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦ 
ɤɨɪɞɨɦ/ɝɨɞ 

 
Ɍɚɛɥɢɰɚ 4.5 - Ɂɧɚɱɟɧɢɹ ɨɬɯɨɞɨɜ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ ɫ ɬɤɚɧɟɜɵɦ ɤɨɪɞɨɦ, ɬ/ɝɨɞ 

Ɇɚɪɤɚ ɦɚɲɢɧɵ N, ɲɬ. m, ɤɝ L, ɬ. ɤɦ/ɝɨɞ. LHi, ɬ. ɤɦ n, ɲɬ. ɉɇɨ, ɬ 
ȻɟɥȺɁ-7555 ȼ     7 750 15.08 40 6 11.876 
ȻɟɥȺɁ-7547       3 750 12.53 40 6 4.228 
ȻɟɥȺɁ-7540ȼ      1 750 5.36 40 6 0.603 
ɂɬɨɝɨ: 11        16.707 

 
Ɍɚɛɥɢɰɚ 4.6 - Ɂɧɚɱɟɧɢɹ ɨɬɯɨɞɨɜ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɨɪ-
ɞɨɦ/ɝɨɞ 

Ɇɚɪɤɚ ɦɚɲɢɧɵ N, ɲɬ. m, ɤɝ 
L, ɬ. 

ɤɦ/ɝɨɞ. 
LHi, ɬ. 

ɤɦ n, ɲɬ. ɉɇɨ, ɬ 

ȻɟɥȺɁ-75131      20 1773 90.65 20 6 964.334 
ȻɟɥȺɁ-75122      1 1773 8.88 20 6 4.723 
ȻɟɥȺɁ-75485      1 420 12.00 20 6 1.512 
ȻɟɥȺɁ-75405      2 253 9.11 20 6 1.383 
ɂɬɨɝɨ: 24         971.952 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɩɨɥɚɝɚɟɦɨɟ  ɧɨɪɦɚɬɢɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ (ɇɉɨ): ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ ɫ ɬɤɚɧɟɜɵɦ ɤɨɪɞɨɦ 16.707 ɬ/ɝɨɞ;    
ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɤɨɪɞɨɦ,  971.952 ɬ/ɝɨɞ; 
 

4.5Ɍɨɪɦɨɡɧɵɟ ɤɨɥɨɞɤɢ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɫ ɨɫɬɚɬɤɚɦɢ ɧɚɤɥɚɞɨɤ ɚɫ-
ɛɟɫɬɨɜɵɯ 

 
ɇɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɚ ɬɨɪɦɨɡɧɵɯ ɤɨɥɨɞɨɤ ɨɬɪɚɛɨɬɚɧɧɵɯ ɫ ɨɫɬɚɬ-

ɤɚɦɢ ɧɚɤɥɚɞɨɤ: 
 
ɉɇɨ = ∑Ni ×mi × ni × L i/ Lɧ × 0.001, ɬ/ɝɨɞ, (4.6) 
 

ɝɞɟ:    Ni – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ i-ɨɣ ɦɚɪɤɢ, ɲɬ.; 
mi – ɜɟɫ ɨɞɧɨɣ ɤɨɥɨɞɤɢ, ɤɝ; 
ni – ɤɨɥɢɱɟɫɬɜɨ ɤɨɥɨɞɨɤ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɨɞɧɨɦ ɚɜɬɨɦɨɛɢɥɟ, ɲɬ. 
L i – ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ (ɬɵɫ. ɤɦ/ɝɨɞ) ; 
Lɧ –  ɧɨɪɦɚɬɢɜɧɵɣ ɩɪɨɛɟɝ (ɬɵɫ. ɤɦ) .  
 
ȼ ɬɚɛɥɢɰɟ 4.7 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɨɬɯɨɞɨɜ ɬɨɪɦɨɡɧɵɯ ɤɨɥɨɞɨɤ. 
 

Ɍɚɛɥɢɰɚ 4.7 - Ɂɧɚɱɟɧɢɹ ɨɬɯɨɞɨɜ ɬɨɪɦɨɡɧɵɯ ɤɨɥɨɞɨɤ 

Ɇɚɪɤɚ ɦɚɲɢɧɵ N, ɲɬ. m, ɤɝ L, ɬ. 
ɤɦ/ɝɨɞ. 

LHi, ɬ. 
ɤɦ n, ɲɬ. ɉɇɨ, ɬ 

ȻɟɥȺɁ-75131      20 5.2 90.65 3.84 12 29.461 
ȻɟɥȺɁ-75122      1 3.9 8.88 3.84 12 0.108 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.7 
ȻɟɥȺɁ-7555 ȼ     7 3.2 15.08 3.84 12 1.056 
ȻɟɥȺɁ-7547       3 2.8 12.53 3.84 12 0.328 
ȻɟɥȺɁ-75485      1 2.8 12.00 3.84 12 0.105 
ȻɟɥȺɁ-75405      2 2.8 9.11 3.84 12 0.159 
ȻɟɥȺɁ-7540ȼ      1 2.8 5.36 3.84 12 0.047 
ɂɬɨɝɨ: 35        31.264 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɩɨɥɚɝɚɟɦɨɟ  ɧɨɪɦɚɬɢɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɨɜɚ-
ɧɢɹ ɨɬɯɨɞɨɜ (ɇɉɨ) : ɬɨɪɦɨɡɧɵɟ ɤɨɥɨɞɤɢ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɫ ɨɫɬɚɬɤɚɦɢ ɧɚɤɥɚ-
ɞɨɤ ɚɫɛɟɫɬɨɜɵɯ - 31.264 ɬ/ɝɨɞ; 

 

4.6 Ɏɢɥɶɬɪɵ ɨɱɢɫɬɤɢ ɦɚɫɥɚ ɢ ɜɨɡɞɭɯɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
(ɨɬɪɚɛɨɬɚɧɧɵɟ) 
 

ɇɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɚ ɮɢɥɶɬɪɨɜ ɨɱɢɫɬɤɢ ɦɚɫɥɚ ɢ ɜɨɡɞɭɯɚ ɚɜɬɨ-
ɬɪɚɧɫɩɨɪɬɧɵɯ: 

 
ɉɇɨ = ∑Ni ×Ɇi × L i/ Lɧ × 0.001, ɬ/ɝɨɞ, (4.7) 

 
ɝɞɟ:    Ni – ɤɨɥɢɱɟɫɬɜɨ ɚɜɬɨɦɨɛɢɥɟɣ i-ɨɣ ɦɚɪɤɢ, ɲɬ.; 

Mɦ – ɜɟɫ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ ɨɱɢɫɬɤɢ ɦɚɫɥɚ ɚɜɬɨɦɨɛɢɥɹ i-ɨɣ ɦɚɪɤɢ, ɤɝ; 
Mɜ – ɜɟɫ ɨɞɧɨɝɨ ɮɢɥɶɬɪɚ ɨɱɢɫɬɤɢ ɜɨɡɞɭɯɚ ɚɜɬɨɦɨɛɢɥɹ i-ɨɣ ɦɚɪɤɢ, ɤɝ; 
L i – ɫɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɩɪɨɛɟɝ ɚɜɬɨɦɨɛɢɥɹ (ɬɵɫ. ɤɦ/ɝɨɞ)) 
Lɧ –  ɧɨɪɦɚɬɢɜɧɵɣ ɩɪɨɛɟɝ (ɬɵɫ. ɤɦ).  
 
Ɂɚɦɟɧɚ ɦɚɫɥɹɧɵɯ ɢ ɜɨɡɞɭɲɧɵɯ ɮɢɥɶɬɪɨɜ ɫɩɟɰɬɪɚɧɫɩɨɪɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɱɟɪɟɡ 3.84 ɬɵɫ. ɤɦ ɩɪɨɛɟɝɚ (ɉɪɢɧɹɬɨ ɩɨ ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ). 
 
ȼ ɬɚɛɥɢɰɟ 4.8 ɩɪɟɞɫɬɚɜɥɟɧ ɡɧɚɱɟɧɢɹ ɨɬɯɨɞɨɜ ɦɚɫɥɹɧɵɯ ɢ ɜɨɡɞɭɲɧɵɯ 

ɮɢɥɶɬɪɨɜ. 
 
Ɍɚɛɥɢɰɚ 4.8 - Ɂɧɚɱɟɧɢɹ ɨɬɯɨɞɨɜ ɦɚɫɥɹɧɵɯ ɢ ɜɨɡɞɭɲɧɵɯ ɮɢɥɶɬɪɨɜ  

Ɇɚɪɤɚ ɦɚɲɢɧɵ N, ɲɬ. Ɇɦ, ɤɝ  
Ɇɜ, ɤɝ 

Li, ɬ. 
ɤɦ/ɝɨɞ. Lɧ, ɬ. ɤɦ ɉɇɨ ɦ., 

ɬ 
ɉɇɨ ɜ, 

ɬ 
ȻɟɥȺɁ-75131      20 9 14 90.65 3.84 4.249 6.610 
ȻɟɥȺɁ-75122      1 7.2 14 8.88 3.84 0.017 0.032 
ȻɟɥȺɁ-7555 ȼ     7 5.4 3 15.08 3.84 0.148 0.083 
ȻɟɥȺɁ-7547       3 0.5 3 12.53 3.84 0.005 0.030 
ȻɟɥȺɁ-75485      1 0.5 3 12.00 3.84 0.002 0.009 
ȻɟɥȺɁ-7540ȼ      1 0.5 3 5.36 3.84 0.001 0.004 
    ɂɬɨɝɨ: 35       4.427 6.782 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɩɨɥɚɝɚɟɦɨɟ  ɧɨɪɦɚɬɢɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ (ɇɉɨ) : ɦɚɫɥɹɧɧɵɟ ɮɢɥɶɬɪɵ 4.427 ɬ/ɝɨɞ; ɜɨɡɞɭɲɧɵɟ ɮɢɥɶɬɪɵ  6.782 
ɬ/ɝɨɞ. 
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ʖАʙʚЮЧЕʜʗЕ 

 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɬɵ ɡɨɧɵ ɬɟɯɧɢɱɟ-

ɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɈɈɈ «ɋɨɪɫɤɢɣ ȽɈɄ», ɝ. ɋɨɪɫɤ. 
ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɞɟɹɬɟɥɶɧɨ-

ɫɬɢ ȺɌɐ, ɜɵɹɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɧɟɞɨɫɬɚɬɤɢ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚ-
ɛɨɬɵȺɌɐ, ɩɪɢɨɛɪɟɬɟɧɢɟ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɨɫɧɚɫɬɤɢ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ  
ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ ȺɌɐ  

Ȼɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɱɢɫɥɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɭɱɚɫɬɤɚ, 
ɢ ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɫɬɨɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɪɚɛɨɬɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɧɚɢɛɨɥɶ-
ɲɢɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɤɨɥɢɱɟɫɬɜɨ ɧɟɨɛɯɨɞɢɦɵɯ ɪɚɛɨɱɢɯ, ɚ ɬɚɤɠɟ ɫɞɟɥɚɥ 
ɩɨɞɛɨɪ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɜ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ 
ɱɢɫɥɨ ɩɨɫɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɦɚɤɫɢɦɚɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɞɨɥɠɧɨ 
ɛɵɬɶ ɪɚɜɧɨ ɨɞɧɨɦɭ.  

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɩɪɨɟɤɬɚ, ɨɛɳɢɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ, ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 

Ⱦɚɥɟɟ ɦɵ ɢɦɟɟɦ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɧɟɨɛɯɨɞɢɦɨ ɡɚɤɭɩɢɬɶ ɨɛɨɪɭɞɨ-
ɜɚɧɢɟ ɧɚ ɫɭɦɦɭ 223863 ɪɭɛɥɟɣ. Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɫɨɫɬɚɜɹɬ 268635 ɪɭɛɥɹ. 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɫɨɫɬɚɜɢɬɶ 0,14 ɝɨɞɚ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɩɪɨɢɡɜɟɞɟɧ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɛɪɨɫɨɜ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɫɬɨɹɧɨɤ ɚɜɬɨɦɨɛɢɥɟɣ 
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CONCLUSION 

 
In this paper, the improvement of operation of the maintenance area at the en-

terprise «Sorskiy GOK», the town of Sorsk, is presented. 
In the first chapter of the graduation project, an assessment of activities of the 

ATC was carried out, the main shortcomings were identified. To increase the effi-
ciency of the work of the ATC, the acquisition of more sophisticated technological 
equipment and technical equipment were proposed. 

In the second chapter of the diploma project, a technological calculation of the 
production program of the ATC was performed. 

Numerical characteristics of functioning of the area were determined; the opti-
mal number of sites at which the work will have the greatest economic effect and the 
number of necessary workers were determined and also the necessary equipment was 
selected. We conclude that under given conditions the number of sites providing the 
maximum economic effect should be equal to one. 

In the third chapter, the technical and economic indicators of the project, the 
total annual salary fund, capital investments, the payback period of capital invest-
ments were calculated. 

We have got the following indicators: it is necessary to purchase the equipment 
for the amount of 223,863 rubles. The capital investments will amount to 268,835 ru-
bles. The payback period of capital investments is 0.14 years. 

In the fourth chapter, the environmental calculation of pollutant emissions from 
car parking area was made. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

61 

 

ʠʞʗʠʝʙ ʗʠʞʝʚʫʖʝВАʜʜʪХ ʗʠʡʝЧʜʗʙʝВ 

 
1 Ʉɭɥɟɲɨɜ, Ⱥ.Ⱥ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɤɚɪɶɟɪɧɨɝɨ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ: ɫɩɪɚɜɨɱɧɢɤ, ɱɚɫɬɶ 2/Ⱥ.Ⱥ. Ʉɭɥɟɲɨɜ. – ɋ-ɉɟɬɟɪɛɭɪɝ: Ⱥɤɚɞɟɦɢɹ, 
1995–207ɫ. 

2 ɇɚɩɨɥɶɫɤɢɣ, Ƚ.Ɇ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɫɬɚɧɰɢɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ/ Ƚ.Ɇ. 
ɇɚɩɨɥɶɫɤɢɣ – Ɇɨɫɤɜɚ: Ɍɪɚɧɫɩɨɪɬ,1993 – 271ɫ. 

3 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɜ ɬɟɯɧɨɫɮɟɪɟ: ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ/ ɉɨɞ 
ɪɟɞ. Ɉ.ɇ. Ɋɭɫɚɤɚ, ȼ.ə. Ʉɨɧɞɪɨɫɟɧɤɨ, Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɐ ɄȽɌɍ, 2001 – 431ɫ. 

4 Ʉɜɚɲɧɢɧ, ɂ.Ɇ., ɉɪɨɦɵɲɥɟɧɧɵɟ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ. ɂɧɠɟɧɟɪɧɵɟ 
ɪɚɫɱɟɬɵ ɢ ɢɧɜɟɧɬɚɪɢɡɚɰɢɹ. ɇɚɭɱɧɨɟ ɢɡɞɚɧɢɟ/ ɂ.Ɇ. Ʉɜɚɲɧɢɧ, Ɇɨɫɤɜɚ: «ȺȼɈɄ–
ɉɪɟɫɫ», 2005 – 378ɫ.  

5 Ⱥɡɚɪɨɜɚ, Ɍ.ɋ. ȼɬɨɪɢɱɧɵɟ ɢ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ ɧɨɦɟɧɤɥɚɬɭɪɵ Ƚɨɫ-
ɫɧɚɛɚ ɋɋɋɊ: ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ: ɫɩɪɚɜɨɱɧɢɤ/ Ⱥɡɚɪɨɜɚ Ɍ.ɋ, Ⱥɥɹɤɪɢɧ-
ɫɤɚɹ Ⱥ.ɋ., Ȼɨɛɨɪɵɤɢɧɚ ȿ.Ɏ. – Ɇɨɫɤɜɚ: ɗɤɨɧɨɦɢɤɚ, 1987 – 244ɫ. 

6 ȽɈɋɌ 8407-89 ɋɵɪɶɟ ɜɬɨɪɢɱɧɨɟ ɪɟɡɢɧɨɜɨɟ. ɉɨɤɪɵɲɤɢ ɢ ɤɚɦɟɪɵ ɲɢɧ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. – ȼɜɟɞ. 01.01.1991. – Ɇɨɫɤɜɚ: Ɇɢɧɢɫɬɟɪɫɬɜɨ ɯɢɦɢɱɟɫɤɨɣ 
ɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, 1991 – 7ɫ. 

7 ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɥɹ 
ɪɟɦɨɧɬɧɨ-ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɡɚɜɨɞɨɜ Ⱥɝɪɨ-
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ: ɫɩɪɚɜɨɱɧɢɤ/ɂɡɞɚɧɢɟ ɜɬɨɪɨɟ, ɩɟɪɟɪɚɛɨɬɚɧɧɨɟ. 
Ɋɨɫɬɨɜ-ɧɚ-Ⱦɨɧɭ, ɁȺɈ «ɂɧɫɬɢɬɭɬ ɉɪɨɟɤɬɩɪɨɦɜɟɧɬɢɥɹɰɢɹ», 2007 – 98 ɫ. 

8 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ « Ɉɛ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ» № 7 – ɎɁ ɨɬ 10 ɹɧɜɚɪɹ 
2002. 

9 ɉɨɥɨɠɟɧɢɟ ɨ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɪɟɦɨɧɬɟ ɩɨɞɜɢɠɧɨɝɨ 
ɫɨɫɬɚɜɚ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ: ɦɟɬɨɞɢɱɟɫɤɨɟ ɪɭɤɨɜɨɞɫɬɜɨ/ ɩɨɞ ɪɟɞ. 
Ɇɨɫɬɢɰɤɨɝɨ Ʌ.Ⱥ. –  Ɇɨɫɤɜɚ: Ɍɪɚɧɫɩɨɪɬ, 1986 – 73ɫ.   

10 Ʉɪɚɬɤɢɣ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɫɩɪɚɜɨɱɧɢɤ ɇɂɂȺɌ ɢɡɞɚɧɢɟ 10: ɫɩɪɚɜɨɱɧɢɤ/ 
Ɇɨɫɤɜɚ: Ɍɪɚɧɫɩɨɪɬ, 1985 – 224ɫ. 

11 ɈɇɌɉ – 01 – 91/Ɉɛɳɟɫɨɸɡɧɵɟ ɧɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɩɪɢɹɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. Ɇɨɫɤɜɚ: 
Ƚɢɩɪɨɚɜɬɨɬɪɚɧɫ, 1991 – 184ɫ.  

12 Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɠɢɥɨɝɨ ɪɚɣɨɧɚ. 
ɉɪɢɥɨɠɟɧɢɟ №9. Ɇɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ, Ɉɪɫɤ:  ɈȽɌɂ, 2007. – 18ɫ. 

13 Ɇɚɫɭɟɜ, Ɇ.Ⱥ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɟɞɩɪɢɹɬɢɣ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ/ Ɇ.Ⱥ. Ɇɚɫɭɟɜ – Ɇɨɫɤɜɚ: Ⱥɤɚɞɟɦɢɹ,2007 – 224ɫ.  

14 Ɇɟɠɨɬɪɚɫɥɟɜɵɟ ɩɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɨɦ 
ɬɪɚɧɫɩɨɪɬɟ ɉɈɌ Ɋ Ɇ – 027 – 2003. ɉɪɢɥɨɠɟɧɢɟ ɤ ɉɨɫɬɚɧɨɜɥɟɧɢɸ Ɇɢɧɬɪɭɞɚ 
Ɋɨɫɫɢɢ ɨɬ 12 ɦɚɹ 2003 ɝ. N 28. 

15 Ɂɚɜɶɹɥɨɜ, ɋ.ɇ. Ɇɨɣɤɚ ɚɜɬɨɦɨɛɢɥɟɣ. ɂɡɞɚɧɢɟ ɜɬɨɪɨɟ, ɩɟɪɟɪɚɛɨɬɚɧɧɨɟ ɢ 
ɞɨɩɨɥɧɟɧɧɨɟ/ ɋ.ɇ Ɂɚɜɶɹɥɨɜ –  Ɇɨɫɤɜɚ: Ɍɪɚɧɫɩɨɪɬ, 1984 – 184ɫ. 

16 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ» № 89 -  
ɨɬ 24 ɢɸɧɹ 1998ɝ. 



 

62 

 

 17 ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 12 ɨɤɬɹɛɪɹ 2005 ɝ. N 609 "Ɉɛ 
ɭɬɜɟɪɠɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ "Ɉ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɜɵɛɪɨɫɚɦ ɚɜɬɨɦɨɛɢɥɶ-
ɧɨɣ ɬɟɯɧɢɤɨɣ, ɜɵɩɭɫɤɚɟɦɨɣ ɜ ɨɛɪɚɳɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ, ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ", ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɞɨɩɨɥɧɟɧɢɹɦɢ 
ɨɬ 20 ɹɧɜɚɪɹ 2012 ɝ.  

18 ȼɟɞɨɦɫɬɜɟɧɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɧɨɪɦɵ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɚɜɬɨɦɨɛɢɥɟɣ ȼɋɇ – 01 – 89/ Ɇɢɧɚɜɬɨɬɪɚɧɫ ɊɎ: Ɇɨɫɤɜɚ, 1990. 

19 ɇɨɪɦɵ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɢ ȽɋɆ. ɋɩɪɚɜɨɱɧɢɤ: Ɇɨɫɤɜɚ, ɉɪɢɨɪ, 2005 – 
80ɫ. 

20 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɧɨɪɦɢɪɨɜɚɧɢɸ ɫɛɨɪɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɜ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
ɊɋɎɋɊ  Ɇɍ – 200 – ɊɋɎɋɊ – 12 – 0207 – 83: Ɇɨɫɤɜɚ, 1984. 

21 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɧɚɩɢɫɚɧɢɸ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɞɢ-
ɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ «Ⱥɜɬɨɦɨɛɢɥɢ ɢ ɚɜɬɨɦɨɛɢɥɶɧɨɟ 
ɯɨɡɹɣɫɬɜɨ»: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ / ɫɨɫɬ. ɇ. Ʌ. ɋɢɝɚɱɟɜɚ ; ɋɎɍ, ɏɌɂ – ɮɢɥɢɚɥ 
ɋɎɍ. – Ⱥɛɚɤɚɧ: Ɋɂɋɟɤɬɨɪ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ, 2011. – 16 ɫ. 

22 Ȼɭɯɝɚɥɬɟɪɫɤɢɣ ɛɚɥɚɧɫ ɢ ɨɬɱɟɬ ɨ ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ ɡɚ 2014ɝɨɞ 
ɩɪɟɞɩɪɢɹɬɢɹ ɁȺɈ «ɉɨɥɸɫ». 

23 http: Yandex: [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. 



 


