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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ Ʉɪɚɫɧɨɹɪɫɤɨɣ 
Ɍɗɐ-5» ɫɨɞɟɪɠɢɬ 61 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 9 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɌȿɉɅɈȼȺə ɋɏȿɆȺ, ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɂȿ ɉɈɄȺɁȺɌȿɅɂ, 
Ɉɛɴɟɤɬ ɩɪɨɟɤɬɚ – Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-5 
ɐɟɥɢ ɩɪɨɟɤɬɚ: 
– ɩɨɜɵɲɟɧɢɟ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɟɣ. 
– ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ ɛɵɥɨ ɩɨɞɨɛɪɚɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɲɟɫɬɶ 

ɬɭɪɛɢɧɵ Ɍ-250/300-240-Ⱦ ɢ ɲɟɫɬɶ ɤɨɬɥɚ ɉɉ-1000-25-545ȻɌ (ɉ-64-3) 
ɉɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ. 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɜɵɫɨɤɨɣ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

 



3 
 

ɋɈȾȿɊɀȺɇɂȿ 

ȼȼȿȾȿɇɂȿ ............................................................................................................. 5 

1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ ......................................................................................... 6 

1.1 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɍɗɐ-1 .................................................................... 6 

1.2 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɍɗɐ-4 .................................................................... 6 

1.3 ɉɪɟɞɥɚɝɚɟɦɵɟ ɪɟɲɟɧɢɹ ................................................................................. 6 

1.4 Ɉɛɨɫɧɨɜɚɧɢɟ ȼɚɪɢɚɧɬɚ 1 ............................................................................... 6 

1.5 Ɉɛɨɫɧɨɜɚɧɢɟ ȼɚɪɢɚɧɬ 2 ................................................................................. 7 

1.6 ȼɵɜɨɞ ............................................................................................................... 7 

2 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ........................................................................................... 8 

2.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ .......................................... 8 

2.2 Ɋɚɫɱёɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ..................................................................... 8 

2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɟɠɟɝɨɞɧɵɯ ɢɡɞɟɪɠɟɤ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ .............. 9 
2.4 Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ ............................................................................... 9 

2.5 Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ............................................................................. 10 

2.6 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ .................................................................... 10 

2.7 Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ .................................................... 10 

2.8 ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ ............................................................................................ 10 

2.9 Ɋɚɫɱёɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ...... 11 
2.10 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ .......... 12 

3 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ .................................................................................................. 16 

3.1 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ................................................................................ 16 

 Ɉɩɢɫɚɧɢɟ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɩɨɞɝɨɬɨɜɤɚ ɞɚɧɧɵɯ ɤ ɪɚɫɱёɬɭ ............... 16 
 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ ..................................... 18 

 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ .................. 22 
 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ ................................... 26 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ ................. 29 
 Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉȼȾ) ................................................... 30 

 Ɋɚɫɱёɬ ɞɟɚɷɪɚɬɨɪɚ.................................................................................... 32 

 Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉɇȾ) ................................................... 33 

3.2 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ................. 35 
3.3 ȼɵɛɨɪ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ.................................................................................. 38 

3.4 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ .................................................... 40 

 Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ............................................................. 40 

 Ⱦɟɚɷɪɚɬɨɪ ................................................................................................. 41 

 ɋɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ .......................................................................... 41 

 ȼɵɛɨɪ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ .................................................................. 41 

 ȼɵɛɨɪ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ ............................................................... 42 

 ȼɵɛɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ .......................................................... 42 

 ȼɵɛɨɪ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ .......................................................................... 42 

4 Ɉɛɳɚɹ ɱɚɫɬɶ........................................................................................................ 44 

4.1 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ........................................................................................ 44 

4.2 Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ .................................................................... 47 



4 
 

4.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ..................................................... 52 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɋ ................................................. 52 

 ɉɪɢɟɦɧɵɟ ɪɚɡɝɪɭɡɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ .................................................... 52 

 Ʌɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ ............................................................................ 52 

 Ⱦɪɨɛɢɥɤɢ ................................................................................................. 53 

 Ɍɨɩɥɢɜɧɵɟ ɫɤɥɚɞɵ .................................................................................. 54 

 ȼɵɛɨɪ ɦɟɯɚɧɢɡɦɨɜ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ............................... 55 

 Ⱦɭɬɶɟɜɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɢ ɞɵɦɨɫɨɫɵ ..................................................... 55 

5 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ .............................................................................. 58 

5.1 Ɂɨɥɨɭɥɚɜɥɢɜɚɧɢɟ .......................................................................................... 58 

5.2 Ɂɨɥɨɭɞɚɥɟɧɢɟ ................................................................................................ 59 

5.3 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɢ ɜɵɛɨɪ ɞɵɦɨɜɨɣ ɬɪɭɛɵ ................................................. 60 

6 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɟɬɢ. ........................................................... 63 

ɁȺɄɅɘɑȿɇɂȿ ..................................................................................................... 65 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ ........................................... 66 

 



5 
 

ȼȼȿȾȿɇɂȿ 

Ⱥɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ ɢ ɩɪɢɥɟɝɚɸɳɢɯ ɝɨɪɨɞɨɜ ɜɥɟɱɟɬ ɡɚ 
ɫɨɛɨɣ ɜɫɟ ɛɨɥɶɲɟɟ ɩɨɬɪɟɛɥɟɧɢɟ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. ɇɨ ɜɫɬɚɟɬ 
ɜɨɩɪɨɫ ɤɚɤɢɦ ɫɩɨɫɨɛɨɦ ɨɛɟɫɩɟɱɢɬɶ ɧɨɜɵɟ ɦɨɳɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ. Ɉɫɧɨɜɧɨɣ 
ɫɬɚɧɰɢɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ Ʉɢɪɨɜɫɤɢɣ ɢ Ʌɟɧɢɧɫɤɢɣ ɪɚɣɨɧɵ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ 
ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɟɣ ɹɜɥɹɟɬɫɹ Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-1, ɫɬɚɪɟɣɲɚɹ 
Ɍɗɐ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɋɢɛɢɪɢ. ȿɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɮɢɡɢɱɟɫɤɢ ɢ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɥɨ. 
Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɞɚɜɥɟɧɢɟ 90 ɤɝɫ/ɫɦ2, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɚɧɰɢɢ, ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɩɨɜɵɲɚɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɳɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ. ȼɬɨɪɚɹ ɫɬɚɧɰɢɹ ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɝɨɪɨɞ ɋɨɫɧɨɜɨɛɨɪɫɤ ɢ ɀɟɥɟɡɧɨɝɨɪɫɤ 
— ɷɬɨ Ɍɗɐ-4, ɪɚɛɨɬɚɸɳɚɹ ɤɚɤ ɤɨɬɟɥɶɧɚɹ. ɇɚ ɷɬɨɣ ɫɬɚɧɰɢɢ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɡɭɬ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɚɟɬ ɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ. ɍ 
ɨɛɟɢɯ ɫɬɚɧɰɢɣ ɢɦɟɸɬɫɹ ɛɨɥɶɲɢɟ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɫɜɹɡɢ 
ɫ ɩɥɨɯɨɣ ɨɱɢɫɬɤɨɣ ɞɵɦɨɜɵɯ ɝɚɡɨɜ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɣɤɚ ɧɨɜɨɣ ɫɬɚɧɰɢɢ ɜɡɚɦɟɧ 
Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-1 ɢ Ɍɗɐ-4, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɡɜɨɥɢɬ ɩɨɜɵɫɢɬɶ 
ɫɭɦɦɚɪɧɵɣ ɨɬɩɭɫɤ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɣ, ɚ ɬɚɤɠɟ ɩɨɧɢɡɢɬɶ ɜɪɟɞɧɵɟ 
ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɢ ɩɨɜɵɫɢɬɶ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ.  



6 
 

1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ 

1.1 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɍɗɐ-1 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-1 - ɨɞɧɚ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɫɬɚɧɰɢɣ ɋɢɛɢɪɫɤɨɣ 
ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ, ɫɨɫɬɚɜɥɹɸɳɟɣ 
1677 Ƚɤɚɥ/ɱɚɫ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ – 485,9 Ɇȼɬ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɸɬ 4 ɤɨɬɥɨɚɝɪɟɝɚɬɚ 
ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 230 ɬɨɧɧ/ɱɚɫ ɤɚɠɞɵɣ, 9 ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ 
ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 220 ɬɨɧɧ/ɱɚɫ, 4 ɤɨɬɥɨɚɝɪɟɝɚɬɚ 
ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 270 ɬɨɧɧ/ɱɚɫ, 4 ɬɭɪɛɢɧɵ ɦɨɳɧɨɫɬɶɸ 25 Ɇȼɬ ɤɚɠɞɚɹ, 
2 ɬɭɪɛɢɧɵ ɦɨɳɧɨɫɬɶɸ 60 Ɇȼɬ, 1 ɬɭɪɛɢɧɚ ɦɨɳɧɨɫɬɶɸ 64,9 Ɇȼɬ, 1 ɬɭɪɛɢɧɚ 
ɦɨɳɧɨɫɬɶɸ 87 Ɇȼɬ ɢ 2 ɬɭɪɛɢɧɵ ɦɨɳɧɨɫɬɶɸ 57 Ɇȼɬ. 

1.2 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɍɗɐ-4 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ Ʉɪɚɫɧɨɹɪɫɤɚɹ Ɍɗɐ-4 ɪɚɛɨɬɚɟɬ ɤɚɤ ɤɨɬɟɥɶɧɚɹ, 
ɷɥɟɤɬɪɨɝɟɧɟɪɢɪɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ. ɋɬɚɧɰɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɠɢɥɢɳɧɨ-
ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɫɟɤɬɨɪɚ ɝɨɪɨɞɚ ɋɨɫɧɨɜɨɛɨɪɫɤɚ ɢ ɀɟɥɟɡɧɨɝɨɪɫɤ, ɚ ɬɚɤɠɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɬɪɟɛɢɬɟɥɟɣ ɯɨɥɨɞɧɨɣ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ. 

Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ: 
 ɬɪɢ ɜɨɞɨɝɪɟɣɧɵɯ ɤɨɬɥɚ ɉɌȼɆ-100; 
 ɨɞɢɧ ɜɨɞɨɝɪɟɣɧɵɣ ɤɨɬёɥ ɄȼȽɆ-100; 
 ɩɹɬɶ ɷɥɟɤɬɪɨɞɧɵɯ ɤɨɬɥɨɜ Ʉɗȼ 6000/6; 
 ɞɜɚ ɩɚɪɨɜɵɯ ɤɨɬɥɚ ȽɆ 50-14/250. 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɫɬɚɧɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɡɭɬ. 
Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɫɨɫɬɚɜɥɹɟɬ 486 Ƚɤɚɥ/ɱɚɫ. 

1.3 ɉɪɟɞɥɚɝɚɟɦɵɟ ɪɟɲɟɧɢɹ 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɢɦɟɸɳɢɯɫɹ ɩɪɨɛɥɟɦ ɧɚ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-1 ɢ Ɍɗɐ-4 
ɦɨɠɧɨ ɪɟɲɢɬɶ ɩɭɬёɦ ɡɚɦɟɧɵ ɫɬɚɧɰɢɣ ɧɚ ɧɨɜɭɸ: 

ȼɚɪɢɚɧɬ 1. 
Ɍɗɐ-4 ɡɚɤɨɧɫɟɪɜɢɪɨɜɚɬɶ, Ɍɗɐ-1 ɞɟɦɨɧɬɢɪɨɜɚɬɶ, ɧɚ Ɍɗɐ-5 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 6 ɛɥɨɤɨɜ ɫ ɩɚɪɨɜɵɦɢ ɬɭɪɛɢɧɚɦɢ Ɍ-250-240-Ⱦ  
ȼɚɪɢɚɧɬ 2. 
Ɍɗɐ-4 ɡɚɤɨɧɫɟɪɜɢɪɨɜɚɬɶ, Ɍɗɐ-1 ɞɟɦɨɧɬɢɪɨɜɚɬɶ, ɧɚ Ɍɗɐ-5 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 5 ɛɥɨɤɨɜ ɫ ɩɚɪɨɜɵɦɢ ɬɭɪɛɢɧɚɦɢ Ɍ-250-240 ɢ 7 ɩɢɤɨɜɵɦɢ 
ɜɨɞɨɝɪɟɣɧɵɦɢ ɤɨɬɥɚɦɢ ɄȼɌɄ-100-150-6. 

1.4 Ɉɛɨɫɧɨɜɚɧɢɟ ȼɚɪɢɚɧɬɚ 1 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫɧɢɠɚɟɬɫɹ ɜɪɟɞɧɵɟ 
ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ, ɩɨɜɵɲɚɟɬɫɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɢ ɬɟɩɥɨ ɷɧɟɪɝɢɢ. Ʉɨɝɟɧɟɪɚɰɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɛɨɥɟɟ ɜɵɝɨɞɧɨɦɭ ɩɪɨɢɡɜɨɞɫɬɜɭ 

https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BE%D0%B1%D0%BE%D1%80%D1%81%D0%BA_(%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D1%8F%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D0%B9)
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D0%B3%D1%80%D0%B5%D0%B9%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D1%82%D1%91%D0%BB
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D1%82%D1%91%D0%BB
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%BA%D0%BE%D1%82%D1%91%D0%BB
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B7%D1%83%D1%82
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ɬɟɩɥɚ ɢ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 1500 Ɇȼɬ ɢ 
2574 Ƚɤɚɥ/ɱ. 

1.5 Ɉɛɨɫɧɨɜɚɧɢɟ ȼɚɪɢɚɧɬ 2 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫɧɢɠɚɟɬɫɹ ɜɪɟɞɧɵɟ 
ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ, ɩɨɜɵɲɚɟɬɫɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɢ ɬɟɩɥɨ ɷɧɟɪɝɢɢ. ȼ ɞɚɧɧɨɦ ɜɚɪɢɚɧɬɟ ɢɡ-ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɢɤɨɜɵɯ ɜɨɞɨɝɪɟɣɧɵɯ 
ɤɨɬɥɨɜ, ɭɦɟɧɶɲɚɸɬɫɹ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɚ ɬɚɤɠɟ ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ 
ɧɚ ɫɬɚɧɰɢɢ. ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 1000 Ɇȼɬ ɢ 2160 Ƚɤɚɥ/ɱ. 

 

1.6 ȼɵɜɨɞ  

ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɜɭɯ 
ɜɚɪɢɚɧɬɨɜ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɚɪɢɚɧɬ «1» ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ, ɬɚɤ ɤɚɤ 
ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 10 ɥɟɬ. 
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2 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

2.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɫɨɫɬɚɜɚ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɨɜɵɲɟɧɢɟ ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ - ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ 
ɫɩɨɫɨɛɨɜ ɭɜɟɥɢɱɟɧɢɹ ɷɤɨɧɨɦɢɱɧɨɫɬɢ Ɍɗɋ. ɉɪɢ ɷɬɨɦ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɸɬɫɹ 
ɭɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɬɟɩɥɨɬɵ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɭɜɟɥɢɱɟɧɢɢ ɞɚɜɥɟɧɢɹ 
ɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɯɨɬɹ ɬɟɦɩɵ ɷɬɨɝɨ ɫɧɢɠɟɧɢɹ ɩɨ ɦɟɪɟ ɪɨɫɬɚ ɩɚɪɚɦɟɬɪɨɜ 
ɡɚɦɟɞɥɹɸɬɫɹ. 

ȼɦɟɫɬɟ ɫ ɬɟɦ ɩɨɜɵɲɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɫɥɨɠɧɟɧɢɸ ɷɥɟɦɟɧɬɨɜ 
ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɢ ɢ ɜɨɡɪɚɫɬɚɧɢɸ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɧɚɱɚɥɶɧɵɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ. 

ȼɵɲɟɫɤɚɡɚɧɧɨɟ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɩɪɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ. 
ɑɟɦ ɜɵɲɟ ɫɬɨɢɦɨɫɬɶ ɬɨɩɥɢɜɚ ɢ ɛɨɥɶɲɟ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɬɟɦ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɩɨɜɵɲɟɧɢɟ 
ɧɚɱɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɚɪɚ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧɵ ɞɜɚ ɜɚɪɢɚɧɬɚ ɤɨɦɩɨɧɨɜɤɢ 
ɫɬɚɧɰɢɢ: ɜ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ ɛɭɞɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɲɟɫɬɶ ɬɭɪɛɢɧɵ Ɍ-250/300-
240-Ⱦ ɫɨ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɚɪɚ, ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ ɢɦɟɟɬ ɩɹɬɶ 
ɬɭɪɛɢɧɵ Ɍ-250/300-240 ɢ ɫɟɦɶ ɩɢɤɨɜɵɟ ɜɨɞɨɝɪɟɣɧɵɟ ɤɨɬɥɵ ɄȼɌɄ-100-150-6. 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɷɮɮɟɤɬɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɍɗɐ. 

Ɍɚɛɥɢɰɚ 1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ɇɟɫɬɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ɍɗɐ ȼɨɫɬɨɱɧɚɹ ɋɢɛɢɪɶ 

ȼɢɞ ɬɨɩɥɢɜɚ Ȼɨɪɨɞɢɧɫɤɢɣ  ɛɭɪɵɣ ɭɝɨɥɶ 
Ɍɟɩɥɨɜɵɟ ɧɚɝɪɭɡɤɢ ɩɨɬɪɟɛɢɬɟɥɟɣ, Ƚɤɚɥ/ɱɚɫ:  

ɚ) ɜ ɩɚɪɟ 
ɛ) ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ 

 
150 
2500 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, Ɇȼɬ: 1500 

2.2 Ɋɚɫɱёɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ȿɞɢɧɨɜɪɟɦɟɧɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɦɥɧ ɪɭɛ.: К = (К′ + К˄ˎ ∙ ሺ݊˄ˎ − ͳሻ) ∙ ݀𝑖 ∙ ݇˖ˇ,  (1) 

ɝɞɟ К′ ɢ К˄ˎ – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɭɫɬɚɧɨɜɤɨɣ ɨɞɧɨɝɨɛɥɨɤɚ 
ɝɨɥɨɜɧɨɝɨ ɢ ɤɚɠɞɨɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ, ɦɥɧ. ɪɭɛ.; Ⱦɥɹ Ɍ-250/300-240-D К′ =͹Ͷ, К˄ˎ = ͹Ͷ;  ݀𝑖  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ; ɞɥɹ ɋɢɛɢɪɢ ͳ,ʹ; ݇˖ˇ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɞɨɪɨɠɚɧɢɹ ɜ ɰɟɧɚɯ ɬɟɤɭɳɟɝɨ ɝɨɞɚ  К = (͹Ͷ′ + ͹Ͷ ∙ ሺ͸ − ͳሻ) ∙ ͳ ∙ ͳͳͺ = ͷʹͶͲ͸,ʹ  
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2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɟɠɟɝɨɞɧɵɯ ɢɡɞɟɪɠɟɤ, ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜ ɩɪɨɟɤɬɧɵɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɪɚɫɱёɬɚɯ, ɝɪɭɩɩɢɪɭɸɬɫɹ ɜ ɭɤɪɭɩɧёɧɧɵɟ ɫɬɚɬɶɢ ɤɚɥɶɤɭɥɹɰɢɢ, ɦɥɧ ɪɭɛ./ɝɨɞ [2]:  ˠܷ = ʖ˕ˑ˒ + ˊܷ˒ + ˃ܷ + ˕ܷ˓ + ˒ܷ˓ (2) 

ɝɞɟ Ɂɬɨɩ – ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ; ܷɡɩ – ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ; ܷɚ – ɚɦɨɪɬɢɡɚɰɢɹ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɪɟɞɫɬɜ; ܷɬɪ – ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ; ܷɩɪ – ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ. 

2.4 Ɋɚɫɱёɬ ɡɚɬɪɚɬ ɧɚ ɬɨɩɥɢɜɨ 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ɍɗɐ, ɬɵɫ. Ɇȼɬ ɱ:  ܹ = ˖ܰ˔˕ ∙ ̟ܶ ˔˕, (3) 

ɝɞɟ ܰɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, Ɇȼɬ; ܶɭɫɬ – ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ [1], ɱ. ܹ = ͳͷͲͲ ∙ ͹ͺ͹ͺ ∙ ͳͲͲͲ = ͳͳͺͳ͹  
Ƚɨɞɨɜɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɚ ɧɚ Ɍɗɐ ɩɨ ɝɨɪɹɱɟɣ ɜɨɞɟ, ɬɵɫ. Ƚɤɚɥ,  ܳˆ˅ = ˆܰ˅ ∙ ܶ̂ ˅ ∙ ͳͲ−ଷ, (4) 

ɝɞɟ: ܰɝɜ – ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɩɨɬɪɟɛɢɬɟɥɟɣ, Ƚɤɚɥ/ɱɚɫ; ܶɝɜ – ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɭɦɚ ɬɟɩɥɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɱɚɫ/ɝɨɞ 
[1]. ܳˆ˅ = ʹͷ͹Ͷ ∙ ͷͲͲͲ ∙ ͳͲ−ଷ = ͳʹͺ͹Ͳ  

Ɍɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɡɚɬɪɚɬ, ɦɥɧ ɪɭɛ./ɝɨɞ: ʖ˕ˑ˒ = ʑˆˑˇ ∙ ς˕ˑ˒ ∙ ͳͲ−ଷ (5)  

ɝɞɟ:  ʑˆˑˇ – ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɬɵɫ. ɬ ɭ.ɬ./ɝɨɞ;  ς˕ˑ˒ = 1,6 ɬɵɫ. ɪɭɛ./ɬ ɭ.ɬ [1].  
Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɐ ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɪɚɫɯɨɞɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ  
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬ ɭ.ɬ., ʑˆˑˇ = ʑ˕ ∙ ܶ + ʑˠ ∙ ܶ (6) ʑˆˑˇ = ͳͷ,Ͷ ∙ ͹ͺ͹ͺ + ͳʹ,͵ ∙ ͷͲͲͲ = ͸ͷ͸ͻͶͳ,͸  
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ʖ˕ˑ˒ = ͳͳ͵Ͷͷ͹Ͳ,Ͷ ∙ ͳ͸ͲͲ ∙ ͳͲ−ଷ = ͻ͹ͻ,ʹ 

2.5 Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ  

Ⱦɥɹ ɩɪɢɛɥɢɠёɧɧɵɯ ɪɚɫɱёɬɨɜ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɨ ɫɬɚɧɰɢɢ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɭɸ ɮɨɪɦɭɥɭ [2], ɦɥɧ ɪɭɛ./ɝɨɞ:  

ˊܷ˒ = ୷ܰ ∙ n୷ ∙ Фˊ˒ ∙ ͳͲ−଺ (7) 

ɝɞɟ  n୷ – ɲɬɚɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɨ ɬɚɛɥɢɰɟ 6 [1]; Фˊ˒ – ɫɪɟɞɧɹɹ ɡɚɪɩɥɚɬɚ ɨɞɧɨɝɨ ɪɚɛɨɬɧɢɤɚ ɡɚ ɝɨɞ; 

ˊܷ˒ = ͳͷͲͲ ∙ ͳ,ʹ ∙ ͷʹͷʹͲ͸ ∙ ͳͲ−଺ = ͻͶͷ,Ͷ  
2.6 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ  

Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ [2], ɦɥɧ ɪɭɛ./ɝɨɞ:  

˃ܷ = К ∙   ;ˏːяя ːˑ˓ˏ˃ ˃ˏˑ˓˕ˋˊ˃˙ˋˋ ˔˕˃ː˙ˋˋ ˅ ˙ˈˎˑˇˈ˓˔ – ˃ܪ ˈˇˆ (8) ˃ܪ
˃ܷ = ͷʹͶͲ͸,ʹ ∙ Ͳ,Ͳ͹ = ʹͲ͵ͻ,ͻ  

2.7 Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ  

Ɋɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɭ [2], ɦɥɧ ɪɭɛ./ɝɨɞ: 

˕ܷ˓ = К ∙ ˓˕ܪ     ˈˇˆ (9) ˓˕ܪ  – ːˑ˓ˏ˃ ˑ˕˚ˋ˔ˎˈːˋˌ ː˃ ˓ˈˏˑː˕ːˑˈ ˑ˄˔ˎ˖ˉˋ˅˃ːˋˈ ˑ˕ ˍ˃˒ˋ˕˃ˎ˟ː˞˘ ˅ˎˑˉˈːˋˌ ˅ ʡЭʠ.  
˕ܷ˓ = ͷʹͶͲ͸,ʹ ∙ Ͳ,Ͳͷ = ʹ͸ʹͲ,͵ 

2.8 ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ  

Ʉ ɩɪɨɱɢɦ ɪɚɫɯɨɞɚɦ ɨɬɧɨɫɹɬɫɹ [2]:  
– ɨɛɳɟɰɟɯɨɜɵɟ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ;  
– ɪɚɫɯɨɞɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
– ɧɚɥɨɝɢ ɢ ɫɛɨɪɵ;  
– ɢ ɞɪ.  
ɂɯ ɜɟɥɢɱɢɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 20 – 30 % ɨɬ ɫɭɦɦɚɪɧɵɯ ɡɚɬɪɚɬ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ, 

ɪɟɦɨɧɬ ɢ ɡɚɪɩɥɚɬɭ, ɫ ɭɱёɬɨɦ ɫɬɪɚɯɨɜɵɯ ɜɡɧɨɫɨɜ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ, ɦɥɧ 
ɪɭɛ./ɝɨɞ:  

˒ܷ˓ = Ͳ,͵ ∙ ( ˃ܷ + ˕ܷ˓ + ˊܷ˒) (10) 
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˒ܷ˓ = Ͳ,͵ ∙ ሺ͵ͷͳͳ + ʹ͸ʹͲ + ͻͶͷ,Ͷሻ = ͳʹͷʹ,Ͷ  
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɹɬ, ɦɥɧ ɪɭɛ./ɝɨɞ:  

ˠܷ = ͻ͹ͻ,ʹ + ͻͶͷ,Ͷ + ͵ͷͳͳ,ʹ + ʹ͸ʹͲ + ͳ͹Ͳʹ = ͻ͹ͷͺ,ͻ  
2.9 Ɋɚɫɱёɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ  

Ƚɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷɧɟɪɝɢɢ ɫ ɲɢɧ ɫɬɚɧɰɢɢ, ɬɵɫ. Ɇȼɬ ɱ:  ܹˑ ˕˒ = ܹ ∙ ሺͳ − ˃˔ːሻ (11) 

ɝɞɟ W – ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ɍɗɐ, ɬɵɫ. Ɇȼɬ ɱ, ɩɨ ɮɨɪɦɭɥɟ (1.3);  
– ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

ɫɬɚɧɰɢɢ. 
 
Ⱦɥɹ ɪɚɫɱёɬɚ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 

ɪɚɫɩɪɟɞɟɥɢɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɨ ɰɟɯɚɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɢɡ 
ɪɚɫɱёɬɚ, ɱɬɨ:  

- ɡɚɬɪɚɬɵ ɧɚ ɬɨɩɥɢɜɨ ɩɨɥɧɨɫɬɶɸ ɡɚɛɢɪɚɟɬ ɌɌɐ ɢ Ʉɐ;  
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɌɌɐ 

ɢ Ʉɐ – 65%; Ɍɐ ɢ ɗɐ – 30%; ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 5%;  
- ɪɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɌɌɐ ɢ Ʉɐ 
- 40%; Ɍɐ ɢ ɗɐ – 30%; ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 30%;  
- ɪɚɫɯɨɞɵ ɩɨ ɪɟɦɨɧɬɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɪɚɫɩɪɟɞɟɥɢɥɢɫɶ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: ɌɌɐ ɢ Ʉɐ – 65%; Ɍɐ ɢ ɗɐ – 30%; ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ – 5%;  
- ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ ɩɨɥɧɨɫɬɶɸ ɭɯɨɞɹɬ ɧɚ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɟ 

ɪɚɫɯɨɞɵ.  
- Ɂɚɬɪɚɬɵ ɩɨ ɤɚɠɞɨɣ ɫɬɚɞɢɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɞɜɚ ɜɢɞɚ ɷɧɟɪɝɢɢ ɩɨ 

ɮɢɡɢɱɟɫɤɨɦɭ ɦɟɬɨɞɭ, ɬ.ɟ. ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ, ɦɥɧ ɪɭɛ.: ʖ˕˕˙ˠ/ˠ = ʖ˕˕˙ ∙ ʑˠʑˠ +ʑ˕  (12) ʖ˕˕˙˕/ˠ = ʖ˕˕˙ − ʖ˕˕˙˕/ˠ
 (13) 

- Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɞɜɚ ɜɢɞɚ ɷɧɟɪɝɢɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɡɚɬɪɚɬɚɦ ɩɨ ɞɜɭɦ ɩɪɟɞɵɞɭɳɢɦ ɫɬɚɞɢɹɦ, ɦɥɧ ɪɭɛ.: ʖˑ˄˜ˠ/ˠ = ʖˑ˄˜ ∙ ʖ˕˕˙ˠ/ˠ +ʖ˕˙ˠ/ˠʖ˕˕˙+ʖ˕˙  (14) 

ʖˑ˄˜˕/ˠ = ʖˑ˄˜ − ʖˑ˄˜ˠ/ˠ
 (15) 

- Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɷɧɟɪɝɢɢ. 
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ʖˑ˄˜ˠ/ˠௐˑ ˕˒ (16) 

ʖˑ˄˜˕/ˠொˆ˅.ˆˑˇ (17) 

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 979,2 2282,3 378,1 1703,2  0 5342,8 2974,3 2368,5 
Ɇɚɲɢɧɧɵɣ ɡɚɥ, 

ɗɐ 
 0 1053,4 283,6 786,1 0  2123,1 2123,1 0  

Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ 
ɪɚɫɯɨɞɵ 

 0 175,6 283,6 131,0 1702,8 2293,0 1565,5 727,4 

ȼɫɟɝɨ ɩɨ Ɍɗɐ 979,2 3511,2 945,4 2620,3 1702,8 9758,9 6662,9 3095,9 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ∙ɱ 
0,587 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ ɬɟɩɥɨɜɨɣ 
ɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ 

240,6 

2.10 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ  

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ Ɍɗɋ 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɫɱёɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, ɧɚɩɪɚɜɥɹɟɦɵɯ 
ɧɚ ɞɚɧɧɵɟ ɰɟɥɢ.  

ɋɬɨɢɦɨɫɬɶ ɢɦɭɳɟɫɬɜɚ ɧɚ ɧɚɱɚɥɨ ɩɟɪɜɨɝɨ ɝɨɞɚ, ɦɥɧ ɪɭɛ./ɝɨɞ:  Фː.ˆ. = 𝐾 (18)  

ɝɞɟ 𝐾 – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɜ Ɍɗɋ, ɦɥɧ ɪɭɛ./ɝɨɞ.  
ɋɬɨɢɦɨɫɬɶ ɢɦɭɳɟɫɬɜɚ ɧɚ ɧɚɱɚɥɨ ɩɨɫɥɟɞɭɸɳɢɯ ɝɨɞɨɜ, ɦɥɧ ɪɭɛ./ɝɨɞ:  Фː.ˆ. = Фˍ.ˆ.ሺ௧−ଵሻ  (19)  

ɝɞɟ Фˍ.ˆ. – ɫɬɨɢɦɨɫɬɶ ɢɦɭɳɟɫɬɜɚ ɧɚ ɤɨɧɟɰ ɝɨɞɚ, ɦɥɧ ɪɭɛ./ɝɨɞ:  Фˍ.ˆ.ሺ௧ሻ = Фː.ˆ.ሺ௧ሻ −   ሺ௧ሻ  (20)ܣ

ɝɞɟ ܣ𝑡 – ɜɟɥɢɱɢɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ ɪɭɛ./ɝɨɞ:  ܣሺ௧ሻ = Ͳ,Ͳ͸͹ ∙ 𝐾  

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, ɦɥɧ 
ɪɭɛ/ɝɨɞ:  
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 Ф˔˓.ˆ.ሺ௧ሻ = Фː.ˆ.ሺ௧ሻ + Фˍ.ˆ.ሺ௧ሻ  (21)  

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ ɪɭɛ./ɝɨɞ:  ܪˋˏሺ௧ሻ = Ͳ,Ͳʹʹ ∙ Ф˔˓.ˆ.ሺ௧ሻ  (22)  

Ⱦɨɯɨɞ ɨɬ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɦɥɧ ɪɭɛ./ɝɨɞ:  ʓሺ௧ሻ = (ܶɣ /ˠ − (ˠ/ˠܥ ∙ ܹˑ ˕˒ ∙ ͳͲ−ଷ  (23)  

ɝɞɟ ʠˠ/ˠ – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɨɬɩɭɳɟɧɧɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ ɱ;  ܶɣ /ˠ– ɬɚɪɢɮ ɧɚ ɨɬɩɭɳɟɧɧɭɸ ɷɧɟɪɝɢɸ, ɪɭɛ./ɤȼɬ ɱ:  ܶɣ /ˠ = ͳ,Ͷ ∙   ˠ/ˠ (24)ܥ

ɇɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ ɪɭɛ./ɝɨɞ:  ʜʝʞ௧ = ʓሺ௧ሻ −   ሺ௧ሻ (25)ˏˋܪ

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ ɪɭɛ./ɝɨɞ: ʜ˒˓ = ʜʝʞሺ௧ሻ ∙  Ͳ,ʹ (26)  

ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ ɪɭɛ./ɝɨɞ:  ʦʞ௧ = ʜʝʞ௧ −   (27) ,˓˒ܪ

Ⱦɚɥɟɟ ɜ 0 ɝɨɞ ɩɟɪɟɧɨɫɢɦ ɡɧɚɱɟɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ Ʉ.  
ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɦɥɧ ɪɭɛ./ɝɨɞ:  ʦʓʞ௧ = ʦʞ௧ +   ሺ௧ሻ,  (28)ܣ

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɦɥɧ ɪɭɛ./ɝɨɞ:  ʦʓʞʜʗ௧ = ʦʓʞʜʗ௧−ଵ + ʦʓʞ௧ ,   (29)  

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɦɥɧ ɪɭɛ./ɝɨɞ:  ʓʓʞ௧ = ʦʓʞ೟ሺଵ+௥ሻ೟, (30)  

ɝɞɟ ݎ – ɧɨɪɦɚ ɞɢɫɤɨɧɬɚ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 10%.  
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɦɥɧ ɪɭɛ./ɝɨɞ:  ʓʓʞʜʗ௧ = ʓʓʞʜʗ௧−ଵ + ʓʓʞ௧ , (31)  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ ɩɪɨɟɤɬ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3 
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 Ɍɚɛɥɢɰɚ 3 – Ʉɚɥɶɤɭɥɹɰɢɹ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠ

ɟɧɢɣ 

ɉ
ɨɤɚɡɚɬɟɥɢ 

Ɋɚɫɱɟɬɧɵ
ɣ ɩɟɪɢɨɞ, ɥɟɬ 

0 
1 

2 
3 

4 
5 

6 
7 

8 
9 

10 11 12 13 14 15 
 

Ⱦ
ɟɧɟɠ

ɧɵɣ ɩɨɬɨɤ ɨɬ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 𝐾

 

-52406,2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ɋɬɨɢɦɨɫɬɶ ɮɨɧɞɨɜ ɧɚ ɧɚɱɚɥɨ ɝɨɞɚ, 

Ɏ
ɧ.ɝ. 

 

52406,2 

48894,9 

45383,7 

41872,5 

38361,3 

34850,1 

31338,9 

27827,7 

24316,5 

20805,2 

17294,0 

13782,8 

10271,6 

6760,4 

3249,2 

 
ɋɬɨɢɦɨɫɬɶ ɮɨɧɞɨɜ ɧɚ ɤɨɧɟɰ ɝɨɞɚ, 

Ɏ
ɤ.ɝ. 

 

48894,9 

45383,7 

41872,5 

38361,3 

34850,1 

31338,9 

27827,7 

24316,5 

20805,2 

17294,0 

13782,8 

10271,6 

6760,4 

3249,2 

-262,0 

 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɫɬɨɢɦɨɫɬɶ 

ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, Ɏ

ɫɪ.ɝ. 

 

50650,6 

47139,3 

43628,1 

40116,9 

36605,7 

33094,5 

29583,3 

26072,1 

22560,9 

19049,6 

15538,4 

12027,2 

8516,0 

5004,8 

1493,6 

 
Ⱥ

ɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ܷ

ɚɦ
 

 

3511,2 

3511,2 

3511,2 

3511,2 

3511,2 

3511,2 

3511,2 

3511,2 

3511,2 

3511,2 

3511,2 

3511,2 

3511,2 

3511,2 

3511,2 

 
ɇ

ɚɥɨɝ ɧɚ ɢɦɭɳ
ɟɫɬɜɨ, ɇ

ɢɦ
 

 

1114,3 

1037,1 

959,8 

882,6 

805,3 

728,1 

650,8 

573,6 

496,3 

419,1 

341,8 

264,6 

187,4 

110,1 

32,9 

Ⱦ
ɨɯɨɞ ɨɬ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 

Ⱦ
 

 

6629,3 

6629,3 

6629,3 

6629,3 

6629,3 

6629,3 

6629,3 

6629,3 

6629,3 

6629,3 

6629,3 

6629,3 

6629,3 

6629,3 

6629,3 

ɇ
ɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɇ

Ɉ
ɉ

 

 

5515,0 

5592,2 

5669,5 

5746,7 

5824,0 

5901,2 

5978,5 

6055,7 

6133,0 

6210,2 

6287,5 

6364,7 

6441,9 

6519,2 

6596,4 

ɇ
ɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɇ

ɩɪ 

 

1103,0 

1118,4 

1133,9 

1149,3 

1164,8 

1180,2 

1195,7 

1211,1 

1226,6 

1242,0 

1257,5 

1272,9 

1288,4 

1303,8 

1319,3 

ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɑɉ
 

 

4412,0 

4473,8 

4535,6 

4597,4 

4659,2 

4721,0 

4782,8 

4844,6 

4906,4 

4968,2 

5030,0 

5091,8 

5153,6 

5215,4 

5277,2 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 3 

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɑȾɉ 
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ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ 
ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, ɑȾɉɇɂ 
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0,
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Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ 
ɩɨɬɨɤ, ȾȾɉ  
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Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ 
ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, 

ȾȾɉɇɂ 
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Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɛɵɥ ɚɧɚɥɨɝɢɱɧɨ ɩɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɤɢ ɜɚɪɢɚɧɬɚ 2 ɢ 

ɜɫɟ ɨɫɧɨɜɧɵɟ ɞɚɧɧɵɟ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. 

Ɍɚɛɥɢɰɚ 4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ Ɍɗɉ 

 ȼɚɪɢɚɧɬ №1 ȼɚɪɢɚɧɬ №2 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ∙ɱ 
0,587 0,53 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɟɞɢɧɢɰɵ 
ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɪɭɛ./Ƚɤɚɥ 

240 311,9 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ, ɝɨɞ 

10,9 13,2 

 
ȼɚɪɢɚɧɬɚ №1 ɧɚ 11-ɣ ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑȾȾ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɶɲɟ ɧɭɥɹ ɢ ɜɫɟ 

ɡɚɬɪɚɬɵ ɩɨ ɩɪɨɟɤɬɭ ɨɤɭɩɚɸɬɫɹ ɞɨɯɨɞɚɦɢ. 
 



16 
 

3 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

3.1 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 

 Ɉɩɢɫɚɧɢɟ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɢ ɩɨɞɝɨɬɨɜɤɚ ɞɚɧɧɵɯ ɤ ɪɚɫɱёɬɭ 

Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ ɫ ɬɟɩɥɨɜɨɣ ɬɭɪɛɢɧɨɣ Ɍ-250/305-240-Ⱦ 
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. ɉɨ ɬɟɩɥɨɜɨɣ ɫɯɟɦɟ ɜɢɞɧɨ, ɱɬɨ ɨɬɩɭɫɤ ɬɟɩɥɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɬɪёɯ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ, ɞɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɩɚɪɚ 
ɩɟɪɜɨɝɨ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ ɪɟɝɭɥɢɪɭɟɬɫɹ ɪɟɝɭɥɢɪɭɸɳɢɦ ɤɥɚɩɚɧɨɦ, ɚ 
ɜɬɨɪɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɞɢɚɮɪɚɝɦɚɦɢ ɡɚɤɪɟɩɥёɧɧɵɦɢ ɜ ɤɚɠɞɨɦ 
ɩɨɬɨɤɟ ɐɇȾ. ɉɚɪ ɫ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ ɨɬɩɪɚɜɥɹɟɬɫɹ ɧɚ ɬɪɢ ɫɟɬɟɜɵɟ 
ɩɨɞɨɝɪɟɜɚɬɟɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɫɨɟɞɢɧёɧɧɵɟ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ.  

ȼ ɭɫɬɪɨɣɫɬɜɨ ɪɟɝɟɧɟɪɚɰɢɢ ɜɯɨɞɹɬ ɱɟɬɵɪɟ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɞɟɚɷɪɚɬɨɪɚ ɢ ɬɪɢ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. Ⱦɪɟɧɚɠ 
ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉȼȾ) – ɤɚɫɤɚɞɧɵɣ ɜ 
ɞɟɚɷɪɚɬɨɪ. Ⱦɪɟɧɚɠ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉɇȾ) – ɜ 
ɥɢɧɢɸ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ. ȼ ɫɯɟɦɟ ɬɚɤ ɠɟ ɢɦɟɟɬɫɹ ɩɪɹɦɨɬɨɱɧɵɣ ɤɨɬɟɥ. ɉɚɪ 
ɢɡ ɭɩɥɨɬɧɟɧɢɣ ɜɯɨɞɢɬ ɜ ɫɚɥɶɧɢɤɨɜɵɣ ɨɯɥɚɞɢɬɟɥɶ (Ɉɍ), ɚ ɢɡ ɨɫɧɨɜɧɵɯ ɷɠɟɤɬɨɪɨɜ 
ɤɨɧɞɟɧɫɚɬɨɪɚ – ɜ ɨɯɥɚɞɢɬɟɥɶ ɷɠɟɤɬɨɪɧɨɝɨ ɩɚɪɚ (Ɉɗ), ɷɬɨ ɩɨɡɜɨɥɹɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɛɨɝɪɟɜɚɬɶ ɨɫɧɨɜɧɨɣ ɤɨɧɞɟɧɫɚɬɚ ɢ ɭɦɟɧɶɲɚɟɬ ɩɨɬɟɪɢ. 

ɉɨɤɪɵɬɢɟ ɩɨɬɟɪɶ ɤɨɧɞɟɧɫɚɬɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɨɣ ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪɟ. 

ɉɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ ɞɥɹ ɬɭɪɛɢɧɵ Ɍ-250/305-240-Ⱦ:  

  
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ     Wɷ = 255 Ɇȼɬ; 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɬɨɩɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ  500ɦɚx

ɨɬQ   Ɇȼɬ; 
Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ 500ɬɭɪɛ

ɨɬQ   Ɇȼɬ; 
 
ɇɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ:  
Ⱦɚɜɥɟɧɢɟ        P0 = 23,54 Ɇɉɚ; 
Ɍɟɦɩɟɪɚɬɭɪɚ       t0 = 540 ɋ; 
 
Ⱦɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɬɭɪɛɢɧɵ    Pɤ = 0,0049 Ɇɉɚ; 
 
ɑɢɫɥɨ ɨɬɛɨɪɨɜ 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;  



17 
 

Pɨɬ6 = 0,28 Ɇɉɚ; 
Pɨɬ9 = 0,0196 Ɇɉɚ; 

 
Ⱦɚɜɥɟɧɢɹ 7 ɢ 8 ɨɬɛɨɪɨɜ – ɪɟɝɭɥɢɪɭɟɦɵɟ, ɢɯ ɜɟɥɢɱɢɧɭ ɜɵɹɫɧɢɦ ɜ ɪɚɫɱɟɬɟ 

ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ. 

 

 

 

Ɋɢɫɭɧɨɤ 1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ  
ɛɥɨɤɚ Ɍ-250/305-240-Ⱦ 

 
Ɂɚɜɨɞɫɤɢɟ ɡɧɚɱɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɄɉȾ ɩɨ ɨɬɫɟɤɚɦ: 

ɐȼȾ
oiη 85,5% ; 

ɐCȾ
oiη 83% ; 

ɐɇȾ
oiη 84,5% ; 

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

ɞɪη 95% ; ɐɇȾ
ɞɪη 96% ; 

ɗɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ ɷɦ = 0,98. 
ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ ɧɚ ɬɭɪɛɨ ɩɪɢɜɨɞ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ: 
Dɬɩɧ=41,95 ɤɝ/ɫ; 
ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɦɚɲɢɧɧɨɝɨ ɨɬɞɟɥɟɧɢɹ: 
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%2,1αɦɡ
ɫɧ  ; 

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɤɨɬɟɥɶɧɨɝɨ ɰɟɯɚ: 
%2,1αɤɰ

ɫɧ  ; 
ȼɧɭɬɪɢɫɬɚɧɰɢɨɧɧɵɟ ɩɨɬɟɪɢ ɤɨɧɞɟɧɫɚɬɚ: 

ɭɬα 1,3% ; 
Ɍɟɦɩɟɪɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ: 
tɯɨɜ = 30 ɋ; 
ɇɚɝɪɟɜ ɜɨɞɵ ɜ ɫɚɥɶɧɢɤɨɜɨɦ ɢ ɷɠɟɤɬɨɪɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ: 
tɷɠ + tɫɩ = 15 C; 
ɄɉȾ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ: 

0,98ηɬɨ  . 
ɇɟɞɨɝɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉȼȾ: 
пвд  = 2 ɋ. 

ɇɟɞɨɝɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɉɇȾ: 
пнд = 5 ɋ. 

ɇɟɞɨɝɪɟɜ ɜɨɞɵ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɹɯ: 
ɫɩ = 5 ɋ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɝɪɚɮɢɤ ɫɟɬɢ ɞɥɹ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ ɩɪɢɧɢɦɚɟɦ 150/70 C. 

 

  Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 
2. 
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Ɍɉ - ɬɟɩɥɨɜɨɣ ɩɨɬɪɟɛɢɬɟɥɶ; ɋɇ - ɫɟɬɟɜɨɣ ɧɚɫɨɫ; ɇɋ - ɧɢɠɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ; 

ȼɋ - ɜɟɪɯɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ; ɉɋ-ɩɢɤɨɜɵɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ 

Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 
ɉɨɬɪɟɛɥɟɧɢɟ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ: 

maxQɨɬGɫɜ ɋ ·Δ tɜ


 (32) 

500000G 1493ɫɜ 4,186·(150 70)
 

  

Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɉȼɄ ɫɨɫɬɚɜɥɹɟɬ, Ɇȼɬ: 

ɬɭɪɛmaxQ Q Qɩɜɤ ɨɬ ɨɬ 
 (33) 

Q 500 500 0ɩɜɤ   
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɮɢɤɚɰɢɢ: 

α 1  (34) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɩɢɤɨɜɨɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 
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ɬɭɪɛQɨɬt tɩɫ ɨɫ G Cɫɜ ɜ
 

  (35) 

50000070 150
1493 4,186

tɩɫ   
  

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 

2
t tɩɫ ɧɫt tɜɫ ɧɫ


 

 (36) 

150 96,670 123,3
2

tɜɫ
  

 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 

2
t tɜɫ ɨɫt tɧɫ ɨɫ


 

  (37) 

123,3 7070 96,6
2

tɧɫ
    

Ɂɚɞɚɜɚɹ ɧɟɞɨɝɪɟɜ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɩɢɤɨɜɨɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ 5 ɋ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɩɢɤɨɜɨɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɨɫɬɚɜɢɬ, ɋ: 

ɧt tɩɫ ɩɫ  
 (38) 

150 5 155ɧtɩɫ     

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ, ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɩɢɤɨɜɨɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ:  

653,877ɧtɩɫ   

Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɤɨɪɩɭɫɟ ɩɢɤɨɜɨɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ:  

' 0,543Pɩɫ   

Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɩɹɬɨɦ ɨɬɛɨɪɟ ɬɭɪɛɢɧɵ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 
ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 5 %, Ɇɉɚ:  

'

5 0,95
PɩɫP 

 (39) 
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0,543 0,5725 0,95
P    

ɉɪɢɧɢɦɚɹ ɧɟɞɨɝɪɟɜ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ  
5 ɋ, ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 

ɧt tɜɫ ɜɫ  
  (40) 

123,3 5 128,3ɧtɜɫ   
 

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ ɋ: 

539,272ɧtɜɫ   

Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɤɨɪɩɭɫɟ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ: 

' 0,257Pɜɫ   

Ⱦɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɜɨɫɶɦɨɦ ɨɬɛɨɪɟ ɬɭɪɛɢɧɵ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 5%, Ɇɉɚ: 

'

7 0,95
PɜɫP 

 (41) 

0,257 0,2717 0,95
P    

ɉɪɢɧɢɦɚɹ ɧɟɞɨɝɪɟɜ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɫɟɬɟɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ  
5 ɋ, ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɋ: 

ɧt tɧɫ ɧɫ  
  (42) 

96,6 5 101,6ɧtɧɫ   
 

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨ ɩɚɪɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ 
ɩɨɞɨɝɪɟɜɚɬɟɥɹ , ɤȾɠ/ɤɝ ɋ: 

426,135ɧtɧɫ   

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ: 
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' 0,108Pɧɫ   

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɜɨɫɶɦɨɦ ɨɬɛɨɪɟ ɬɭɪɛɢɧɵ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ 
ɬɪɭɛɨɩɪɨɜɨɞɟ 5%, Ɇɉɚ: 

'

8 0,95
PɧɫP 

 (43) 

0,108 0,1138 0,95
P    

  ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ 

ɂɡ ɪɚɫɱёɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧɵ ɢɦɟɟɦ: 
ɇɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɨɤɨɥɨ ɫɬɨɩɨɪɧɵɯ ɤɥɚɩɚɧɨɜ: 
Ⱦɚɜɥɟɧɢɟ  P0 = 23,54 Ɇɉɚ; 
Ɍɟɦɩɟɪɚɬɭɪɚ t0 = 540 ɋ; 

 
ɍɡɧɚёɦ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ (ɪɢɫɭɧɨɤ.3) ɬɨɱɤɭ Ⱥ`0. ɋ ɭɱёɬɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ 

ɪɚɛɨɱɟɝɨ ɩɚɪɚ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ ɐȼȾ, ɞɚɜɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɧɚ ɜɯɨɞɟ ɜ 
ɩɪɨɬɨɱɧɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, Ɇɉɚ: 

ɐȼȾ
ɞɪ

'P P ·η 23.5·0,95 22.560 0  
   (44) 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɨɬ ɞɚɜɥɟɧɢɹ 
'
0P  ɞɨ ɞɚɜɥɟɧɢɹ ɨɬ2P , 

ɪɚɜɧɨɝɨ ɞɚɜɥɟɧɢɸ ɡɚ ɐȼȾ, ɩɨɤɚɡɵɜɚɟɬɫɹ ɥɢɧɢɟɣ A`0B0. ɉɪɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦ 
ɩɪɨɰɟɫɫɟ ɪɚɫɲɢɪɟɧɢɹ ɷɧɬɚɥɶɩɢɸ ɩɚɪɚ ɜ ɬɨɱɤɟ “ȼ” ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤȾɠ/ɤɝ: 

ɐȼȾ
B BA A oi00 0

i i (i i )· η  
  (45) 

ɝɞɟ  
0Bi = 2872 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɤ ɤɨɧɰɭ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɪɚɫɲɢɪɟɧɢɹ;  
 

0Ai = 3325 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɨɫɬɪɨɝɨ ɩɚɪɚ;  
 ɐȼȾ

oiη = 0,855 ɜɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɰɢɥɢɧɞɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

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

ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɟɪɜɨɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 
ɐȼȾ

ɈɌ1 A A 1 oi0 0
i i (i i )· ηɨɬ t

  
 (46) 
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ɝɞɟ  
tɈɌ1i = 2956 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɩɟɪɜɨɦ ɨɬɛɨɪɟ. 

ɈɌ1i 3325 (3325 2956)·0,855 3013     

 
Ɍɨɱɤɭ “ɋ“ ɭɡɧɚɟɦ ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ ɐɋȾ, 

Ɇɉɚ: 

ɐCȾ
ɞɪ2 1P =P· P ·ηɩɩ

 (47) 

ɝɞɟ Pɉɉ =0,095 ɩɨɬɟɪɢ ɨɬ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ ɜ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɚɯ ɐɋȾ. 

2P =4·0,905·0,95 3,439  

ɗɧɬɚɥɶɩɢɹ ɜ ɬɨɱɤɟ “Ⱦ”, ɤȾɠ/ɤɝ: 
ɐɋȾ

Ⱦ Ⱦɋ ɋ oi0
i i (i i )· η 3543 (3543 3139)·0,83 3208                                  (48) 

ɝɞɟ     iɋ = 3543 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɟɪɟɞ ɐɋȾ; 

Ⱦ0i = 3139 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɡɚ ɐɋȾ;  
ɐɋȾ
oiη = 0,83 ɜɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɄɉȾ ɐɋȾ. 

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

ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ ɬɪɟɬɶɟɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 
ɐɋȾ

ɈɌ3 C C 3 oii i (i i )· ηɨɬ t
  

 (49) 

ɝɞɟ  3i
tɈɌ =3421 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɩɟɪɜɨɦ ɨɬɛɨɪɟ. 

ɈɌ3i 3543 (3543 3421)·0,83 3441     

ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ ɱɟɬɜёɪɬɨɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 
ɐɋȾ

ɈɌ4 C C 4 oii i (i i )· ηɨɬ t
  

 (50) 

ɝɞɟ  4i
tɈɌ =3296 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɩɟɪɜɨɦ ɨɬɛɨɪɟ. 

ɈɌ4 3543 (3543 3296)·0,83 3338i      

ɉɨɬɟɪɹ ɞɚɜɥɟɧɢɹ ɨɬ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ ɜɨ ɜɬɨɪɨɦ ɰɢɥɢɧɞɪɟ ɫɪɟɞɧɟɝɨ 
ɞɚɜɥɟɧɢɹ, ɬɨɱɤɚ “Ⱦ”, Ɇɉɚ : 

ଷܲ′ = ଷܲ𝜂௢𝑖ʥʠʓ = ͳͲ,ͻͷ = Ͳ,ͻͷ  (51) 
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ɗɧɬɚɥɶɩɢɹ ɜ ɬɨɱɤɟ “ȿ”, ɤȾɠ/ɤɝ: 
 

' '
0

ɐɋȾ
ȿ ȿ oiȾ Ⱦ

( )·i i i i η 3208 (3208 2714)·0,83 2798      
 (52) 

ɝɞɟ     'i
Д = 3208 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɟɪɟɞ ɜɬɨɪɵɦ ɐɋȾ; 

 
0ȿi = 2714 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɡɚ ɜɬɨɪɵɦ ɐɋȾ. 

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

ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ ɲɟɫɬɨɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 
ɐɋȾ

ɈɌ6 D D 6 oi( )·i i i i η
tɨɬ         (53) 

ɝɞɟ  6i
tɈɌ =2895 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɩɟɪɜɨɦ ɨɬɛɨɪɟ. 

ɈɌ6 0i 3208 (3208 2895)·0,83 294     

ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ ɫɟɞɶɦɨɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 
ɐɋȾ

ɈɌ7 D D 7 oi( )·i i i i η
tɨɬ  

 (54) 

ɝɞɟ  7i
tɈɌ = 2887 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɩɟɪɜɨɦ ɨɬɛɨɪɟ. 

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

ɉɨɬɟɪɹ ɞɚɜɥɟɧɢɹ ɨɬ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɚɪɚ ɜ ɰɢɥɢɧɞɪɟ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɬɨɱɤɚ “ȿ”, Ɇɉɚ : Pସ′ = Pସη୭୧ʥɇʓ = Ͳ,ͳͲͺ      (55) 

ɗɧɬɚɥɶɩɢɹ ɜ ɬɨɱɤɟ “F”, ɤȾɠ/ɤɝ: 

' '
0

ɐɇȾ
F F oiE E

( )·i i i i η 2798 (2798 2554)·0,845 2560             (56) 

ɝɞɟ     'i
E

= 2798 ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɩɟɪɟɞ ɐɇȾ; 

0Fi = 2554 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɡɚ ɐɇȾ; 
ɐɇȾ
oiη = 0,845 ɜɧɭɬɪɟɧɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɄɉȾ ɐɇȾ. 

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

ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ ɞɟɜɹɬɨɝɨ ɨɬɛɨɪɚ, ɤȾɠ/ɤɝ: 
ɐɇȾ

ɈɌ9 E E 9 oi( )·i i i i η
tɨɬ  

 (57) 

ɝɞɟ  9i
tɈɌ =2783 ɤȾɠ/ɤɝ – ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɷɧɬɚɥɶɩɢɹ ɩɚɪɚ ɜ ɩɟɪɜɨɦ ɨɬɛɨɪɟ. 
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ɈɌ9i 2798 (2798 2783)·0,855 2845          
ɂɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɨɬɛɨɪɚɯ ɧɚɯɨɞɢɦ ɧɚ i-s ɞɢɚɝɪɚɦɦɟ 

ɷɧɬɚɥɶɩɢɸ ɩɚɪɚ ɜ ɷɬɢɯ ɨɬɛɨɪɚɯ. 
ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ ɧɚ ɩɢɤɨɜɵɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɝ/ɫ: 

ɫɜ ɩɫ
ɩɫ ɧ

ɨɬ5 ɩɫ ɩ

·

( )·

G tD
i t η

ɜC



 (58) 

ɝɞɟ 𝑖ˑ˕ହ = ʹͻͻ͵ − ɷɧɬɚɥɶɩɢɹ ɨɬɛɨɪɚ ɩɚɪɚ ɧɚ ɩɢɤɨɜɵɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ; 

ɩɫ
1493·(150-123,3) 4,186D 72,697
(2993 653,877)·0,98

 
   

ɉɨɬɪɟɛɥɟɧɢɟ ɩɚɪɚ ɧɚ ɜɟɪɯɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɤɝ/ɫ: 

ɫɜ ɜɫ
ɜɫ ɧ

ɨɬ7 ɜɫ ɩ

·

( )·

G tD
i t η

ɜɋ



 (59) 

ɝɞɟ 𝑖ˑ˕଻ = ʹͻ͵Ͷ − ɷɧɬɚɥɶɩɢɹ ɨɬɛɨɪɚ ɩɚɪɚ ɧɚ ɜɟɪɯɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ. 

ɜɫ
1493·(123,3 96,6) 4,186D 71,029

(2934 539)·0,98
  

  

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɧɢɠɧɢɣ ɫɟɬɟɜɨɣ ɩɨɞɨɝɪɟɜɚɬɟɥɶ, ɤɝ/ɫ: 

ɫɜ ɧɫ
ɧɫ ɧ

ɨɬ8 ɜɫ ɩ

·

( )·

G tD
i t η

ɜɋ



 (60) 

ɧɫ
1493·(96,6 70) 4,186D 71,704

(2798 426)·0,98
  

  

ɇɚɝɪɭɡɤɚ ɩɢɤɨɜɨɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȼɬ: 

ɫɜ ɩɫ ɜɫ( )G t t 1493 (150 123,3) 4,186 16670ɩɫ ɜQ ɋ        
 (61) 

ɇɚɝɪɭɡɤɚ ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȼɬ: 

ɫɜ ɜɫ ɧɫ( )G t t 1493 (123,3 96,6) 4,186 16670ɜɫ ɜQ ɋ        
 (62) 

ɇɚɝɪɭɡɤɚ ɧɢɠɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȼɬ: 

ɫɜ ɧɫ ɨɫ( )G t t 1493 (96,6 70) 4,186 16669ɧɫ ɜQ ɋ        
 (63) 
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Ɋɢɫɭɧɨɤ 3 –ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ Ɍ-250/305-240-Ⱦ ɜ i-s 
ɞɢɚɝɪɚɦɦɟ 

  Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ 

ɉɨɞɨɝɪɟɜɚɬɟɥɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉȼȾ-7).  
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɨɬɛɨɪɟ 5,8 Ɇɉɚ. ɉɪɢɧɢɦɚɹ ɩɨɬɟɪɸ ɞɚɜɥɟɧɢɹ 5 %, ɧɚɯɨɞɢɦ 

ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɭ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ: 

7 5,8 0,95 5,51ɉВДP   
  (64) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɪɚɛɨɱɟɝɨ ɩɚɪɚ, ɋ: 

tː = 270,083 
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ɗɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ ɪɚɛɨɱɟɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ: 

ɧt  = 1186 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɡɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ ɫ ɭɱёɬɨɦ ɧɟɞɨɝɪɟɜɚ, ɋ: 

t˒˅ = tː -  = 270.083 - 2 = 268,083 (65) 

ɗɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ: 𝑡′˒˅ = 𝑡˒˅ · ·268.083=˅ܥ Ͷ.ͳͺ͸ = ͳͳʹʹ (66) 

ɗɧɬɚɥɶɩɢɹ ɪɚɛɨɱɟɝɨ ɩɚɪɚ (ɢɡ i-s ɞɢɚɝɪɚɦɦɵ), ɤȾɠ/ɤɝ: 

iˑ˕˄ = 3013 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ ɧɚ ɬɭɪɛɢɧɟ, ɤȾɠ/ɤɝ: 

h = i0 - iˑ˕˄ = 3325 – 3013 =311.993 (67) 

Ⱥɧɚɥɨɝɢɱɧɨ ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɩɨ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ. 
Ɋɟɡɭɥɶɬɚɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɵ 5 ɢ 6.  
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Ɍɚɛɥɢɰɚ 5 – ɉɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɥɢɱɢɧɵ 

ɉȼȾ7 ɉȼȾ6 ɉȼȾ5 
Ⱦɟɚɷ- 
ɪɚɬɨɪ 

ɉɇȾ4 ɉɇȾ3 ɉɇȾ2 ɉɇȾ1 
Ʉɨɧ-

ɞɟɧɫɚɬɨɪ 
Ⱦɚɜɥɟɧɢɟ 
ɨɬɛɨɪɧɨɝɨ ɩɚɪɚ, 
Ɇɉɚ 

5,8 4 1,7 1 0,28 0,271 0,113 0,02 0,0049 

ɗɧɬɚɥɶɩɢɹ 
ɩɚɪɚ, ɤȾɠ/ɤɝ 

3325 2943 3338 3207 2940 2934 22798 2845 2560 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ 
ɩɟɪɟɞ 
ɩɨɞɨɝɪɟɜɚ-
ɬɟɥɟɦ, Ɇɉɚ 

5,51 3,8 1,615 0,7 0,266 0,257 0,108 0,019 0,0049 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɧɚɫɵɳɟɧɢɹ 
ɝɪɟɸɳɟɝɨ ɩɚɪɚ, 
ɋ 

270 247 201 164 129 128 101 58 32,5 

ɗɧɬɚɥɶɩɢɹ 
ɤɨɧɞɟɧɫɚɬɚ 
ɝɪɟɸɳɟɝɨ ɩɚɪɚ, 
ɤȾɠ/ɤɝ 

1186 1073 860 697 554 539 426 244 136 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɨɞɵ ɡɚ 
ɩɨɞɨɝɪɟɜɚ-

ɬɟɥɟɦ, ɋ 

268 245 199 164 123 122 95 52 32.5 

ɗɧɬɚɥɶɩɢɹ 
ɜɨɞɵ ɡɚ 
ɩɨɞɨɝɪɟɜɚɬɟ-
ɥɟɦ, ɤȾɠ/ɤɝ 

1122 1027 836 690 516 512 400 219 136 

ɂɫɩɨɥɶ-
ɡɨɜɚɧɧɵɣ 
ɬɟɩɥɨɩɟɪɟɩɚɞ, 
ɤȾɠ/ɤɝ 

311 382 587 717 985 991 1127 1251 1365 

 
Ɍɚɛɥɢɰɚ 6 – ɉɚɪɚɦɟɬɪɵ cɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ ɉɋ ȼɋ ɇɋ 
Ⱦɚɜɥɟɧɢɟ ɨɬɛɨɪɧɨɝɨ ɩɚɪɚ, Ɇɉɚ 0,543 0,271 0,113 
ɗɧɬɚɥɶɩɢɹ ɩɚɪɚ, ɤȾɠ/ɤɝ 3207 2934 2798 
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɭ ɩɨɞɨɝɪɟɜɚɬɟɥɹ, Ɇɉɚ 0,572 0,257 0,108 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɝɪɟɸɳɟɝɨ 
ɩɚɪɚ, ɋ 

155 128 101 

ɗɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ ɝɪɟɸɳɟɝɨ 
ɩɚɪɚ, ɤȾɠ/ɤɝ 

653 539 426 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɡɚ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ, ɋ 

150 128.3 96.6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6 
ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ 
ɬɟɩɥɨɩɟɪɟɩɚɞ, 
ɤȾɠ/ɤɝ 

717 991 1127 

 

  Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 

ɂɧɞɟɤɫ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɨɬɨɩɢɬɟɥɶɧɵɯ ɨɬɛɨɪɨɜ: 

ɞɥɹ ɩɟɪɜɨɝɨ ɨɬɛɨɪɚ: 

ɩɫ
0

3208 2560y 0,474
3325 2560 600

ɩɫ k

k ɉɉ

i i
i i q


 

 
 

   (68) 

ɝɞɟ  ɉɉq - ɪɚɡɧɨɫɬɶ ɷɧɬɚɥɶɩɢɣ ɩɚɪɚ ɞɨ ɢ ɩɨɫɥɟ ɩɪɨɦɩɟɪɟɝɪɟɜɚ; 

 
ɞɥɹ ɜɬɨɪɨɝɨ ɨɬɛɨɪɚ: 

ɜɫ
0

4
2934 2560y 0,27

3325 2560 600
ɜɫ k

k ɉɉ

i i
i i q


 

  
   (69) 

ɞɥɹ ɬɪɟɬɶɟɝɨ ɨɬɛɨɪɚ: 

ɧɫ
0

2798 2560y 0,174
3325 2560 600

ɧɫ k

k ɉɉ

i i
i i q


 

  
    (70) 

ɉɪɢɧɢɦɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ Kɪ = 1,21, ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 
ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: 

ɷ
T Ɋ

i ɷɦ

· · · ·
·

WD K y D y D y D
H η ɩɫ ɩɫ ɜɫ ɜɫ ɧɫ ɧɫ

 
    

   (71) 

ɝɞɟ Hi = 1365 ɤȾɠ/ɤɝ – ɬɟɩɥɨɩɟɪɟɩɚɞ, ɫɪɚɛɚɬɵɜɚɟɦɵɣ ɬɭɪɛɢɧɨɣ;  
 ɷɦ = 0,98 – ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɄɉȾ, 
 ɊK – ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ, ɩɪɢɧɢɦɚɟɦ 1,21. 

T

250000D =1,21 · 0,474·72,7 0,274 71 0,174·71,7 306,5
1365 0,98
 
 
 

    
   

 Ȼɚɥɚɧɫ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɷɠɟɤɬɨɪ ɪɚɜɟɧ 0,5 % ɨɬ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ: 
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Dˠˉ = 0,005D˕ = 0,005306,5=1,533  (72) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɟ ɬɭɪɛɢɧɵ, ɤɝ/ɫ: 

D˖˒ˎ = 0,01D˕ = 0,01306,5=3,065  (73) 

ɍɬɟɱɤɢ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ, ɤɝ/ɫ: 

D˖˕ = 
100
ɭɬ D˕ =0,018306,5= 5,517 (74) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɤɝ/ɫ: 

D˔ː = 
100

кɨ
ɫɧ

ɦɡ
ɫɧ   D˕ = 

100
2,12,1 
306,5 =7,356 (75) 

Ɋɚɫɯɨɞ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, 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 
  (76) 

  Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉȼȾ) 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉȼȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4  

 

Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-7: 

'
7 7 ɧ7 ɩɜ ɩɜ ɩɜ( )· ( )D i η G t tt     (77) 
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Ɋɚɫɯɨɞ ɩɚɪɚ 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
 

  
   

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-6: 

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

  (78) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-6, ɤɝ/ɫ: 

' ''
ɩɜ ɩɜ ɩɜ 7 ɧ7 ɧ6

6
6 ɧ6

G (t t ) D (t t ) η
(i t )·η

D    


  

6 1
323,947·(1027 836) 17,228(1186 1073) 0,98D 32,64

(2943 1073)·0,98
    

  

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-5: 

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

  (79) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-5, ɤɝ/ɫ: 

 '
ɩɜ ɩɜ ɩɧ 6 7 ɧ6 ɧ5

5
5 ɧ5

( )- ( )·η
( )·

G t t D D t t
D

i t η
   


  

ɝɞɟ  ɩɧt  - ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉȼȾ-5, ɨɩɪɟɞɟɥɢɦ ɫ ɭɱёɬɨɦ 
ɧɚɝɪɟɜɚ ɟё ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɤȾɠ/ɤɝ: 

ɩɧ
ɩɧ ɞ

ɧ

·ΔP Vt h η 
 (80) 

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

ɩɧ

3(28,75 1)·10 ·0,001127t 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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  Ɋɚɫɱёɬ ɞɟɚɷɪɚɬɨɪɚ 

ɋɯɟɦɚ ɩɨɬɨɤɨɜ ɜɨɞɵ ɢ ɩɚɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5. 

 

Ɋɢɫɭɧɨɤ 5 - ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɟɚɷɪɚɬɨɪɚ 

ɍɪɚɜɧɟɧɢɹ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ: 

ɩɜ 7 6 5 ɞ ɨɤ( )G D D D D G       (81) 

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

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ: 

ɩɜ ɩɜ 7 6 5 ɧ5 ɞ 5 ɨɤ ɨɤ· ( )· · ·G t D D D t D i G t       (82) 

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

Ɋɟɲɚɹ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɚɟɦ, ɤɝ/ɫ: 

ɨɤG 251,465
 

ɞD 13,348
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  Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉɇȾ) 

ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 6 

 

Ɋɢɫɭɧɨɤ 6 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɉɇȾ-4, ɤɝ/ɫ: Dସ = Gˑˍ∗ሺ୦˒ːˇర′′ −୦˒ːˇర′ ሻሺ୧ర−୦ːరሻ∗η = ଶହଵ,ସ଺ହ∗ሺହଵ଺,଼ସସ−ହଵଶ,଴଼଺ሻሺଶଽସ଴−ହସସ,ଵଶଷሻ∗଴,ଽ଼ = Ͳ,ͷͳ          (83) 

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 ɨк ɫɦ

ɨк ɩɫɝ
ɧ

ɨк ɫɦ ɩɫɝ ɩɫɝ

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

           (84) 

Ɋɟɲɚɹ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɚɟɦ: ܦଷ = ͻ,͸Ͳͷ ˍˆ/˔ ܩˑˍ′ = ͵͸,Ͳ͵ͷ ˍˆ/˔ 
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ℎ˔ˏଵ = Ͷʹʹ ˍʓˉ/ˍˆ 

 
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 ·( )

ɨк ɩɧɞ ɫɦ

ɨк к

ɨк ɫɦ к ɩɧɞ

к ɩɧɞ ɩɧɞ

G h

G D

G D h

D h h

     
 

     
 

     
        

           (85) 

Ɋɟɲɢɜ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɚɟɦ: ܦଶ = ʹ,ͳ͹ͻ ˍˆ/˔ ܦଵ = Ͳ,Ͷͻͺ ˍˆ/˔ ܦ′̱ = ʹ͵,ʹͶͶ ˍˆ/˔ ℎ˔ˏଶ = ʹʹͺ ˍʓˉˍˆ  

 
ɉɪɨɜɟɪɤɚ ɛɚɥɚɧɫɚ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ, 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 Gк к эɠ ɭɩ хɨɜ    

D 23,244 (1,533 3,065+12,873) 5,773к      

Ɋɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ ɩɨɥɧɨɫɬɶɸ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɧɟɟ ɧɚɣɞɟɧɧɵɦ 
ɡɧɚɱɟɧɢɟɦ. 

 
ɉɪɨɜɟɪɤɚ ɩɨ ɦɨɳɧɨɫɬɢ: 

n
ɨɬɛ ɨɬɛ
i i ɷɦ

i 1

( · )·W D H η


 
  (86) 

W=[17,2·312+32,6·382+9,2·587+(13,3+72,6)·717+0,51·985+ 

+(9,6+71)·991+(2,1+71,7)·1127+0,4·ͳͳͶͲͷ,7·1365)·Ͳ,98=252100 
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ɉɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɥɹɟɬ: 

250000 252100100% 100% 0,8%
250000

ɪW W
W


     

 (87) 

ɱɬɨ ɞɨɩɭɫɬɢɦɨ, ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɪɚɫɱёɬ ɜɵɩɨɥɧɟɧ ɜɟɪɧɨ. 

3.2 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

Ɉɛɳɢɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɐ ɦɨɠɟɬ ɛɵɬɶ ɩɨɞɫɱɢɬɚɧ ɢɡ ɭɪɚɜɧɟɧɢɹ 
ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɤɨɬɥɚ: ʑ ⋅ ܳ˓ː ⋅ 𝜂˒ˆ = ܳ˒ˈ = ˕ܦ ⋅ ሺ𝑖˒ˈ − 𝑡̅˒ ˅ሻ + ˓˒ܦ ⋅ ሺ𝑡̅˒ ˓ − 𝑡̅˒ ˅ሻ (88) 

ɝɞɟ  ܳ˓ː  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɪɚɜɧɚɹ 15660 ɤȾɠ/ɤɝ; 

ηɩɝ – ɄɉȾ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ 0,92; 
Dɬ – ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ; 
iɩɟ – ɷɧɬɚɥɶɩɢɹ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤȾɠ/ɤɝ; 
Dɩɪ – ɪɚɫɯɨɞ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤɝ/ɫ; 𝑡̅˒ ˓– ɷɧɬɚɥɶɩɢɹ ɩɪɨɞɭɜɨɱɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ. 
ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: ܤ˖ = ஽˕ሺ𝑖˒ˈ−௧̅˒˅ሻ+஽˒˒ሺ𝑖˒˒−௧̅మሻொ˓ː ⋅𝜂˒ˆ = ଶହସ⋅ሺଷଷଶସ,ସ−ଵଵଷସ,଼ሻ+ଶଷ଺⋅ሺଷହସ଴−ଶଽହହሻଶଽଷଵ଴⋅଴,ଽଵ = ʹ͹,͸͸ (79) 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: ܤː = ஽˕ሺ𝑖˒ˈ−௧̅˒˅ሻ+஽˒˒ሺ𝑖˒˒−௧̅మሻொ˓ː ⋅𝜂˒ˆ = ଶହସ⋅ሺଷଷଶସ,ସ−ଵଵଷସ,଼ሻ+ଶଷ଺⋅ሺଷହସ଴−ଶଽହହሻଵହ଺଺଴⋅଴,ଽଵ = ͷͳ,ͺͳ (80) 

ɝɞɟ  ܳ˓ː  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɪɚɜɧɚɹ 29300 ɤȾɠ/ɤɝ; 

ηɩɝ – ɄɉȾ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ 0,91. 
Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ, ɤɝ/ɫ: ʑˠ = ʑ ⋅ Кˠ Эˑ˕Э−Эˠ̝ː (89) 

ɝɞɟ ɗ, ɗɨɬ – ɜɵɪɚɛɨɬɤɚ ɢ ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ˍʑ˕ ⋅ ˚; Эˠ̝ː
 – ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɩɪɨɢɡɜɨɞɫɬɜɨɦ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ˍʑ˕ ⋅ ˚. 
Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɨɬɩɭɫɤɚɟɦɨɟ ɫ ɲɢɧ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɗɨɬ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɨɦ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɪɚɫɯɨɞɨɦ ɟɟ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɋɚɫɯɨɞ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɸɬ 4,5 % ɨɬ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɢɡɜɨɞɫɬɜɨɦ  
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɫɨɫɬɚɜɥɹɸɬ 2,5 % ɨɬ ɜɵɪɚɛɨɬɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Эˑ˕ = ܹɣ − ܹ˔ː = ʹͷͲͲͲͲ − ʹͷͲͲͲͲ ⋅ Ͳ,Ͳͷ = ʹ͵ͲͲͲͲ (90) Эˠ̝ː = ʹͷͲͲͲͲ ⋅ Ͳ,Ͳͷ = ͳʹͷͲͲ  

Ʉɷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: Кˠ = ொ˕˖ˠ +ொ˕˖˔ː+Δொˑ˕˄ொ˕˖ˠ +ொ˕˖˔ː+Δொˑ˕˄+ொ˕, (91) 

Ɂɞɟɫɶ ɪɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȾɠ: ܳ˕˖ˠ = ܳ˕˖ − ܳ˕  (92) 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ ɫɨɫɬɚɜɢɬ, ɤȼɬ: ܳ˕˖ = ሺ𝑖଴˕ܦ − 𝑡̅˒ ˅ሻ + ˒˒ܦ ⋅ ሺ𝑖˔ − 𝑖௕ሻ = ʹͷͺ,͹ ⋅ ሺ͵͵ʹͶ,Ͷ − ͳͳ͵Ͷ,ͺሻ + ʹ͵͹,ͻͶ ⋅ሺ͵ͷͶͲ,͵ − ͵͵ͳʹ,ʹሻ = ͸ͻͳͲͲͺ,͹ͷ (93) 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ ɨɬɛɨɪɵ, ɤȾɠ: ܳ˕ = ˔˅ܦ ⋅ ሺ𝑖˅˔ − 𝑡̅ː ˔ːሻ + ˔ːܦ ⋅ ሺ𝑖ː˔ − 𝑡̅ː ˔ːሻ (94) ܳ˕ = Ͷͻ,͸͸ ⋅ ሺʹͺͳͷ,ʹ − Ͷͻ͹,ͻሻ + ͳͳʹ,͵ͷͺ ⋅ ሺʹ͹͹ͻ,Ͳͻ − Ͷ͸Ͳ,͸ሻ = Ͷͳ͵ʹͺͲ,ͷ ܳ˕˖ˠ = ͸ͻͳͲͲͺ,͹ͷ − Ͷͳ͵ʹͺͲ,ͷ = ʹ͹͹͹ʹͺ,ͳ    

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɩɪɢɧɢɦɚɟɬɫɹ 5 % ɨɬ 
ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȾɠ: ܳ˕˖˔ː = Ͳ,Ͳͷ ⋅ ܳ˕˖ˠ = Ͳ,Ͳͷ ⋅ ʹ͹͹͹ʹͺ,ͳ = ͳ͵ͺͺ͸,Ͷ (95)  

ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɧɚɥɢɱɢɢ 
ɨɬɛɨɪɨɜ, ɤȾɠ: Δܳˑ˕˄ = [ܳ˅˔ ⋅ ሺͳ − 𝜉˅˔ሻ + ܳː˔ ⋅ ሺͳ − 𝜉ː˔ሻ] ⋅ ொ˕∑ ொ˕ (96) 

Qɫɩ-1, Qɫɩ-2 – ɬɟɩɥɨ, ɨɬɩɭɳɟɧɧɨɟ ɢɡ ɞɜɭɯ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ. 
Ɉɬɧɨɲɟɧɢɟ ொ˕∑ ொ˕ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1. 
ξ – ɤɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ ɤɚɠɞɨɝɨ ɨɬɛɨɪɚ. 𝜉˔˒−ଵ = 𝑖˅˔−𝑖ˍ𝑖బ−𝑖ˍ+Δ𝑖˒˒ ⋅ ቀͳ + К 𝑖˅˔+Δ𝑖˒˒−𝑖˅˔𝑖బ+Δ𝑖˒˒−𝑖ˍ ቁ (97) 
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𝜉˔˒−ଵ = ଶ଼ଵହ,ଶସ−ଶଷହ଻,଻଻ଷଷଶସ,ସ−ଶଷହ଻,଻଻+ଵଵ଼ଶ,଺଺ ⋅ ቀͳ + Ͳ,ͷ͸ ଶ଼ଵହ,ଶସ+ଵଵ଼ଶ,଺଺−ଶ଼ଵହ,ଶସଷଷଶସ,ସ+ଵଵ଼ଶ,଺଺−ଶଷହ଻,଻଻ ቁ = Ͳ,Ͷ  𝜉˔˒−ଶ = 𝑖ː˔−𝑖ˍ𝑖బ−𝑖ˍ−Δ𝑖˒˒ ⋅ ቀͳ + К 𝑖˅˔+Δ𝑖˒˒−𝑖ː˔𝑖బ+Δ𝑖˒˒−𝑖ˍ ቁ (98) 𝜉˔˒−ଶ = ଶ଻଻ଽ,଴ଽ−ଶଷହ଻,଻଻ଷଷଶସ,ସ−ଶଷହ଻,଻଻+ଵଵ଼ଶ,଺଺ ⋅ ቀͳ + Ͳ,ͷ͸ ଶ଻଻ଽ,଴ଽ+ଵଵ଼ଶ,଺଺−ଶ଻଻ଽ,଴ଽଷଷଶସ,ସ+ଵଵ଼ଶ,଺଺−ଶଷହ଻,଻଻ ቁ = Ͳ,͵ͺ  

 
Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, ɟɝɨ 

ɡɧɚɱɟɧɢɟ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,56. Δܳˑ˕˄ = ͹ͶͳͶ͸,ͺ + ͳ͹͸ͳ͸͸,ʹͺ = ʹͷͲ͵ͳ͵,ͳ  Кˠ = ଶ଻଻଻ଶ଼,ଵ+ଵଷ଼଼଺,ସ+ଶହ଴ଷଵଷ,ଵଶ଻଻଻ଶ଼,ଵ+ଵଷ଼଼଺,ସ+ଶହ଴ଷଵଷ,ଵ+ସଵଷଶ଼଴,ହ = Ͳ,ͷ͸͹  ʑˠ = ʹ͹,͸ ⋅ Ͳ,ͷ͸ ⋅ ଶଷ଴଴଴଴ଶହ଴଴଴଴−ଵଶହ଴଴଴ = ͳͷ,ͳͻ  

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɫɤ ɬɟɩɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: ʑ˕ = ʑ − ʑˠ (99) ʑ˕ = ʹ͹,͸ − ͳͷ,ͳͻ = ͳʹ,Ͷ͸ ˍˆ/˔  

Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɫɤ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: ˅ˠ = ʑˠ⋅ଷ଺଴଴ௐɣ = ଵହ,ଵଽ ⋅ଷ଺଴଴ଶହ଴଴଴଴ = Ͳ,ʹ͵ͺ ˍˆ/ˍʑ˕ ⋅ ˚ (100) 

˅˕ = ʑ˕⋅ଵ଴6ொ˕ = ଵଶ,ସ଺⋅ଵ଴6ଵ଴଴଴଴଴ = ͵Ͳ,ͳͷ ˍˆ/ʒʓˉ (101) 

˅˕˖˔ˎ.˕ˑ˒ˎˋ˅˃ = ܾ˕ ⋅ ொ˓ːଶଽଷଵ଴ = ͵Ͳ,ͳͷ ⋅ ଵହ଺଺଴ଶଽଷଵ଴ = ͷ͸,Ͷͺˍˆ/ʒʓˉ (94) ˅ˠ.˖˔ˎ.˕ˑ˒ˎˋ˅˃ = ܾˠ ⋅ ொ˓ːଶଽଷଵ଴ = Ͳ,ʹ͵ͺ ⋅ ଵହ଺଺଴ଶଽଷଵ଴ = Ͳ,ͶͶ͸ˍˆ/ʒʓˉ (102) 

Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: ܤˠ̟ = ʑ ⋅ Кˠ ⋅ ௐˑ ˕˒ௐɣ −ௐɣ˔ː (103) ܤˠ̟ = ʹ͹,͸͸͵ ⋅ Ͳ,ͷ͸͹ ⋅ ଶଷ଴଴଴଴ଶହ଴଴଴଴−ଵଶହ଴଴଴ = ͳͷ,ͳͻͻ  

Ɋɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: ܤ˕̟ = ܤ − ˠ̟ܤ = ʹ͹,͸͸͵ − ͳͷ,ͳͻͻ = ͳʹ,Ͷ͸Ͷ (104) 
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ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 
ɤɝ/ɤȼɬ∙ɱ: ܾˠ̟ = ʑˠௐˑ ˕˒ ⋅ ͵͸ͲͲ = ଵହ,ଵଽଽ⋅ଷ଺଴଴ଶଷ଴଴଴଴ = Ͳ,ʹ͵ͺ (105) 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ȽȾɠ: ܾ˕̟ = ʑ˕ொˑ˕˒𝑚𝑎𝑥 ⋅ ͳͲ଺ = ଵଶ,ସ଺ସସଵଷଶ଼଴ ⋅ ͳͲ଺ = ͵Ͳ,ͳͷͻ (106) 

Ɋɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: ܤˠː = ʑ ⋅ Кˠ ⋅ ௐˑ ˕˒ௐɣ −ௐɣ˔ː (107) ܤˠː = ͷͳ,ͺͳ ⋅ Ͳ,ͷ͸͹ ⋅ ଶଷ଴଴଴଴ଶହ଴଴଴଴−ଵଶହ଴଴଴ = ʹͺ,Ͷ͸͸  

Ɋɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: ܤ˕ː = ܤ − ˠ̟ܤ ː˕ܤ (108)  = ͷͳ,ͺͳ − ʹͺ,Ͷ͸͸ = ʹ͵,͵Ͷͷ  

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɤɝ/ɤȼɬ∙ɱ: ܾˠː = ʑˠௐˑ ˕˒ ⋅ ͵͸ͲͲ (109) ܾˠː = ଶ଼,ସ଺଺⋅ଷ଺଴଴ଶଷ଴଴଴଴ = Ͳ,ͶͶ͸  

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ȽȾɠ: ܾ˕ː = ʑ˕ொˑ˕˒𝑚𝑎𝑥 ⋅ ͳͲ଺ (110) ܾ˕ː = ଶଷ,ଷସହସଵଷଶ଼଴ ⋅ ͳͲ଺ = ͷ͸,Ͷͺ͸  

 

3.3 ȼɵɛɨɪ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ  

ɇɚ ɛɥɨɱɧɵɯ Ɍɗɐ ɤɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɪɚɫɯɨɞɭ ɩɟɪɟɝɪɟɬɨɝɨ 
ɩɚɪɚ ܦ˒ˈ , ɤɝ/ɫ, ɧɚɣɞɟɧɧɨɦɭ ɩɪɢ ɪɚɫɱɟɬɟ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ:  ܦ˒ʡ̍−ଶହ଴ = ʹ͹ʹ   

ɉɚɪɚɦɟɬɪɵ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɤɨɬɥɚ ɜɵɲɟ, ɱɟɦ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, ɧɚ 
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ɜɟɥɢɱɢɧɭ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ.  
Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ, Ɇɉɚ:  ݌˒ʡ̍−ଶହ଴ = ͳ,Ͳ͸ ⋅ ଴݌ = ͳ,Ͳ͸ ⋅ ʹ͵,ͷͶ = ʹͶ,ͻͷ (111) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ, °ɋ:  𝑡˒ʡ̍−ଶହ଴ = ͳ,Ͳ͸ ⋅ 𝑡଴ = ͳ,Ͳͳ ⋅ ͷͶͲ = ͷͶͷ,Ͷ (112) 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɞɥɹ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ Ɍ-250/300-240 ɜɵɛɢɪɚɟɦ ɤɨɬɥɵ 
ɉɉ-1000-25-545ȻɌ (ɉ-64-3).  

ɉɉ-1000-25-545ȻɌ (ɉ-64-3):  
Ʉɨɬɟɥ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɧɚ ɛɭɪɨɦ ɭɝɥɟ.  
Ʉɨɬɟɥ ɩɪɹɦɨɬɨɱɧɵɣ, ɧɚ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɫ 

ɩɪɨɦɩɟɪɟɝɪɟɜɨɦ, ɜɵɩɨɥɧɟɧ ɩɨ Ɍ-ɨɛɪɚɡɧɨɣ ɤɨɦɩɨɧɨɜɤɟ, ɨɞɧɨɤɨɪɩɭɫɧɵɣ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɡɞɚɧɢɢ.  

Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɨɛɨɪɭɞɨɜɚɧɚ 24 ɳɟɥɟɜɵɦɢ ɝɨɪɟɥɤɚɦɢ, ɤɨɬɨɪɵɟ 
ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɬɪɢ ɹɪɭɫɚ ɩɨ ɜɵɫɨɬɟ ɧɚ ɛɨɤɨɜɵɯ ɫɬɟɧɚɯ ɬɨɩɤɢ ɫ ɜɫɬɪɟɱɧɵɦ 
ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 7 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɤɨɬɥɚ ɉɉ-1000-25-545ȻɌ (ɉ-64-3) 

3.4 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 

Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉȼȾ) ɜɵɛɢɪɚɟɦ ɩɨ 
ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ, ɬɚɤ ɱɬɨɛɵ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɞɨɜɥɟɬɜɨɪɹɥɢ ɡɧɚɱɟɧɢɹɦ, 
ɩɨɥɭɱɟɧɧɵɦ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɉɌɋ. Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɩɪɢɝɨɞɧɨɫɬɶ ɢɯ ɞɥɹ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫɥɭɠɚɬ: 
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ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ (ɤɝ/ɫ); ɞɚɜɥɟɧɢɟ ɝɪɟɸɳɟɝɨ ɩɚɪɚ (Ɇɉɚ); ɞɚɜɥɟɧɢɟ ɜɨɞɵ 
(Ɇɉɚ) ɢ ɩɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ (ɦ2). 

 ɉȼȾ-1: ɉȼ – 900 – 380 – 66, ɝɞɟ 900 - ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɟɩɥɨɨɛɦɟɧɚ, 
ɦ2; 380 - ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɬɪɭɛɧɨɣ ɫɢɫɬɟɦɟ, ɛɚɪ; 66 - ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɞɚɜɥɟɧɢɟ ɜ ɤɨɪɩɭɫɟ, ɛɚɪ. 

ɉȼȾ-2: ɉȼ – 1200 – 380 – 42. 
ɉȼȾ-3: ɉȼ – 900 – 380 – 18. 
Ɋɟɝɟɧɟɪɚɬɢɜɧɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɉɇȾ) ɬɚɤ ɠɟ ɜɵɛɢɪɚɟɦ 

ɩɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ, ɱɬɨɛɵ ɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɞɨɜɥɟɬɜɨɪɹɥɢ ɡɧɚɱɟɧɢɹɦ, 
ɩɨɥɭɱɟɧɧɵɦ ɜ ɯɨɞɟ ɪɚɫɱɟɬɚ ɉɌɋ. 

ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ [2]: 
ɉɇȾ-4: ɉɇ – 400 – 26 – 2 – 2 (ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ). 
ɉɇȾ-5: ɉɇ – 400 – 26 – 2 – 2 (ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɬɢɩɚ). 
ɉɇȾ-6: ɉɇ – 400 – 26 – 2 – 2 (ɫɦɟɲɢɜɚɸɳɟɝɨɫɹ ɬɢɩɚ). 
ɉɇȾ-7: ɉɇ – 400 – 26 – 2 – 2 (ɫɦɟɲɢɜɚɸɳɟɝɨɫɹ ɬɢɩɚ). 

 Ⱦɟɚɷɪɚɬɨɪ 

ɉɨ ɧɚɣɞɟɧɧɨɦɭ ɪɚɫɯɨɞɭ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ܩ˒˅ = ͻͶ͸,ʹ ɬ/ɱ ɜɵɛɢɪɚɟɦ 
ɞɟɚɷɪɚɬɨɪ Ⱦɋɉ-1000 [2] ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɞɚɜɥɟɧɢɟ 7 ɛɚɪ; 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ – 1000 ɬ/ɱ. 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɵɣ ɛɚɤ: ɩɨɥɟɡɧɚɹ ɜɦɟɫɬɢɦɨɫɬɶ ɛɚɤɚ 100 ɦ3 ɞɚɜɥɟɧɢɟ 7 ɛɚɪ. 

 ɋɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ 

ɉɨɞɨɝɪɟɜɚɬɟɥɢ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜɵɛɢɪɚɟɦ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɩɪɨɩɭɫɤɭ ɜɨɞɵ, 
ɞɚɜɥɟɧɢɸ ɩɚɪɚ ɜ ɤɨɪɩɭɫɟ ɢ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɯɨɞɟ ɢ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ. 

ȼɵɛɢɪɚɟɦ ɞɜɚ ɩɨɞɨɝɪɟɜɚɬɟɥɹ ɫɟɬɟɜɨɣ ɜɨɞɵ  
Ɍɟɩɥɨɮɢɤɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 

ɬɢɩɚ ɉɋȽ-5000-2,5-1 (1 ɫɬɭɩɟɧɶ), ɉɋȽ-5000-3,5-1 (2 ɫɬɭɩɟɧɶ); ɋɟɬɟɜɵɟ 
ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɫ 
ɩɨɜɟɪɯɧɨɫɬɶɸ ɧɚɝɪɟɜɚ - 5000 ɦ3. ɉɋȽ-1 ɪɚɛɨɬɚɟɬ ɧɚ ɩɚɪɟ ɬɭɪɛɢɧɵ ɜ ɢɧɬɟɪɜɚɥɟ 
0,5-1,5 ɚɬɚ. ɉɋȽ-2 ɪɚɛɨɬɚɟɬ ɧɚ ɩɚɪɟ ɬɭɪɛɢɧɵ ɜ ɢɧɬɟɪɜɚɥɟ 0,6-2,0 ɚɬɚ. 

 ȼɵɛɨɪ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 

Ⱦɥɹ ɛɥɨɱɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɢɬɚɬɟɥɶɧɵɯ ɧɚɫɨɫɨɜ 
ɜɵɛɢɪɚɸɬ ɩɨ ɪɚɫɯɨɞɭ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɛɥɨɤ ɫ ɡɚɩɚɫɨɦ 6-8%, ɬ/ɱ: D˒ː = G˒˅ ⋅ ͳ,Ͳͷ = ʹ͹ʹ ⋅ ͵,͸ ⋅ ͳ,Ͳͷ = ͳͲʹͺ,ʹ  (113) 

ɇɚɩɨɪ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 30-50% ɛɨɥɶɲɟ, ɱɟɦ ɧɨɦɢ-
ɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, Ɇɉɚ: ʜ = ʟ ⋅ ͳ,Ͷ = ʹͶ ⋅ ͳ,Ͷ = ͵ͷ . (114) 
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ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɩɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ ɉɌɇ-1100-350 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 1100 ɦ3/ɱ 
ɇɚɩɨɪ - 3500 ɦ.ɜ.ɫɬ. 
ɉɪɢ ɩɭɫɤɚɯ ɢ ɨɫɬɚɧɨɜɚɯ ɛɥɨɤɚ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɧɢɠɟɧɢɢ ɧɚɝɪɭɡɤɢ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɩɭɫɤɨɪɟɡɟɪɜɧɨɝɨ ɷɥɟɤɬɪɨɧɚɫɨɫɚ ɉɗɇ-600-300-2. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ: 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 600 ɦ3/ɱ. 
ɇɚɩɨɪ - 320 ɦ.ɜ.ɫɬ. 
ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ - 3000. 
 

 ȼɵɛɨɪ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ 

Ʉɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɤɨɥɢɱɟɫɬɜɟ 2-3 ɧɚ ɬɭɪɛɢɧɭ, ɩɪɢ 
ɞɜɭɯ – ɤɚɠɞɵɣ ɧɚ 100 %-ɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɚ ɩɪɢ ɬɪɟɯ – ɧɚ 50 %-ɧɭɸ. 

Ʉɨɥɢɱɟɫɬɜɨ ɤɨɧɞɟɧɫɚɬɚ ɩɪɢ ɤɨɧɞɟɧɫɚɬɧɨɦ ɪɟɠɢɦɟ ɫɨɫɬɨɜɥɹɟɬ 630 ɬ/ɱ. ȼ 
ɤɚɱɟɫɬɜɟ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ 1 ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɦ ɬɪɢ ɧɚɫɨɫɚ ɬɢɩɚ Ʉɋȼ-500-
85. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
1. ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 500 ɦ3/ɱ. 
2. ɇɚɩɨɪ - 85 ɦ.ɜ.ɫɬ. 
3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ - 980 ɨɛ/ɦɢɧ. 

Ⱦɥɹ ɨɬɤɚɱɤɢ ɤɨɧɞɟɧɫɚɬɚ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɫɟɬɟɜɵɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɩɹɬɶ ɧɚɫɨɫɨɜ Ʉɋȼ-320-160, ɢɡ ɧɢɯ ɬɪɢ ɧɚɫɨɫɚ ɞɥɹ ɉɋȽ-1, ɞɜɚ ɞɥɹ 
ɉɋȽ-2. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
1. ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 320 ɦ3/ɱ. 
2. ɇɚɩɨɪ - 160 ɦ.ɜ.ɫɬ. 
3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ - 1500 ɨɛ/ɦɢɧ 

 ȼɵɛɨɪ ɰɢɪɤɭɥɹɰɢɨɧɧɵɯ ɧɚɫɨɫɨɜ 

Ɋɚɫɯɨɞ ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ ɜɨɞɵ ɧɚ ɨɞɧɭ ɬɭɪɛɢɧɭ ɩɨ ɡɚɜɨɞɫɤɢɦ ɞɚɧɧɵɦ 
ɫɨɫɬɚɜɥɹɟɬ 31500 ɦ3/ɱ. 

ȼɵɛɢɪɚɟɦ ɰɢɪɤɭɥɹɰɢɨɧɧɵɟ ɧɚɫɨɫɵ ɬɢɩɚ Ɉɉ-3-110 ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɜɭɯ ɲɬɭɤ 
ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [2]: 

1. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 18000 ɦ3/ɱ; 
2. ɇɚɩɨɪ: 21 ɦ.ɜ.ɫɬ; 
3. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 585 ɨɛ/ɦɢɧ; 
4. Ɇɨɳɧɨɫɬɶ: 1600 ɤȼɬ; 

 ȼɵɛɨɪ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɧɚ ɛɥɨɤ ɪɚɜɟɧ 5400 ɦ3/ɱ. ɂɫɯɨɞɹ ɢɡ 
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ɷɬɨɝɨ ɜ ɤɚɱɟɫɬɜɟ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ 1 ɫɬɭɩɟɧɢ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɞɜɚ ɧɚɫɨɫɚ 
ɬɢɩɚ ɋɗ-5000-70 ɫ ɷɥ.ɞɜɢɝɚɬɟɥɟɦ Ⱦɇ-30-2-16. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
1. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 5000 ɦ3/ɱ. 
2. ɇɚɩɨɪ - 70 ɦ.ɜ.ɫɬ. 
3. Ɇɨɳɧɨɫɬɶ ɷɥ.ɞɜɢɝɚɬɟɥɹ - 1250 ɤȼɬ 
4. ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ - 1480 ɨɛ/ɦɢɧ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɟɬɟɜɵɯ ɧɚɫɨɫɨɜ 2 ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɦ ɞɜɚ ɧɚɫɨɫɚ ɬɢɩɚ ɋɗ-5000-
160 ɫ ɷɥ.ɞɜɢɝɚɬɟɥɟɦ 2ȺɆɁ-2500. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
1. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 5000 ɦ3/ɱ. 
2. ɇɚɩɨɪ - 160 ɦ.ɜ.ɫɬ. 
3. Ɇɨɳɧɨɫɬɶ ɷɥ.ɞɜɢɝɚɬɟɥɹ - 2500 ɤȼɬ. 
4. ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ - 2950 ɨɛ/ɦɢɧ. [2]. 
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4 Ɉɛɳɚɹ ɱɚɫɬɶ 

4.1 Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ 

ɉɥɚɧ ɪɚɡɦɟɳɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ (ɩɥɨɳɚɞɤɟ) ɧɚɡɵɜɚɸɬ 
ɝɟɧɟɪɚɥɶɧɵɦ ɩɥɚɧɨɦ (ɢɥɢ, ɫɨɤɪɚɳɟɧɧɨ, ɝɟɧɩɥɚɧɨɦ) ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
Ɋɚɰɢɨɧɚɥɶɧɨ ɫɨɫɬɚɜɥɟɧɧɵɣ ɝɟɧɩɥɚɧ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɞɨɛɧɨɣ ɢ ɧɚɞɟɠɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɢɧɞɭɫɬɪɢɚɥɢɡɚɰɢɢ ɫɨɨɪɭɠɟɧɢɹ, ɦɟɯɚɧɢɡɚɰɢɢ ɦɨɧɬɚɠɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɫɨɨɪɭɠɟɧɢɣ ɫɨɛɥɸɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ 
ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɩɪɚɜɢɥɚ ɢ ɧɨɪɦɵ, ɭɱɬɟɧɨ 
ɝɨɫɩɨɞɫɬɜɭɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɢ ɫɢɥɭ ɜɟɬɪɚ (ɪɨɡɭ ɜɟɬɪɨɜ). 

ɍɞɨɛɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ ɜɧɭɬɪɢ ɩɥɨɳɚɞɤɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɨɛɟɫɩɟɱɟɧɵ 
ɪɚɡɦɟɳɟɧɢɟɦ ɫɨɨɪɭɠɟɧɢɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. ɋɨɨɪɭɠɟɧɢɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɪɚɡɦɟɳɟɧɵ ɬɚɤ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɭɸ ɫɜɹɡɶ ɢɯ ɫ ɬɨɩɥɢɜɧɨɣ 
ɢ ɜɨɞɧɨɣ ɛɚɡɨɣ, ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɡɨɥɨɨɬɜɚɥɚɦɢ 
ɢ ɬ. ɩ. 

ɉɪɟɞɭɫɦɨɬɪɟɧ ɬɚɤɠɟ ɭɞɨɛɧɵɣ ɩɨɞɜɨɞ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɭɬɟɣ, ɚ ɬɚɤɠɟ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɞɥɹ ɩɨɞɜɨɡɚ ɬɨɩɥɢɜɚ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɚɬɟɪɢɚɥɨɜ; 
ɪɚɰɢɨɧɚɥɶɧɵɣ ɩɨɞɜɨɞ ɢ ɨɬɜɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɢ ɤɚɧɚɥɚɦɢ; 
ɜɵɜɨɞ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ ɤɚɛɟɥɟɣ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
ɜɵɜɨɞ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɝɨɪɹɱɟɣ ɜɨɞɵ ɢ ɩɚɪɚ; ɨɬɜɨɞ ɡɨɥɨɜɨɞɹɧɨɣ ɩɭɥɶɩɵ 
ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ (ɢɥɢ ɤɚɧɚɥɚɦɢ) ɧɚ ɡɨɥɨɨɬɜɚɥɵ ɢɥɢ ɜɵɜɨɡ ɲɥɚɤɨɜ ɢ ɡɨɥɵ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ ɫɨɫɬɚɜɚɦɢ. Ɉɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɝɟɧɩɥɚɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɨɬɜɟɱɚɟɬ ɦɢɧɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɟ ɪɚɫɱɟɬɧɵɯ 
ɡɚɬɪɚɬ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɪɚɡɦɟɳɟɧɵ ɫɥɟɞɭɸɳɢɟ ɫɨɨɪɭɠɟɧɢɹ ɢ 
ɭɫɬɚɧɨɜɤɢ: ɝɥɚɜɧɵɣ ɤɨɪɩɭɫ ɫ ɞɵɦɨɜɵɦɢ ɬɪɭɛɚɦɢ; ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɳɢɬ 
ɭɩɪɚɜɥɟɧɢɹ; ɨɬɤɪɵɬɵɟ ɢ ɡɚɤɪɵɬɵɟ (ɨɛɵɱɧɨ ɧɚ ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɹɯ) 
ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
ɬɨɩɥɢɜɨɩɨɞɚɱɭ ɢ ɬɨɩɥɢɜɧɵɟ ɫɤɥɚɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 
(ɪɚɫɬɨɩɨɱɧɨɝɨ ɦɚɡɭɬɚ); ɧɚɫɨɫɧɵɟ ɝɢɞɪɨɡɨɥɨɭɞɚɥɟɧɢɹ; ɭɫɬɪɨɣɫɬɜɚ ɫɢɫɬɟɦɵ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɧɚɫɨɫɧɵɟ ɫɬɚɧɰɢɢ; ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɯɢɦɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɜɨɞɵ; 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɤɨɪɩɭɫ ɫɨ ɫɥɭɠɟɛɧɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ, ɦɚɫɬɟɪɫɤɢɦɢ, ɥɚɛɨɪɚɬɨ- 
ɪɢɹɦɢ, ɤɨɦɩɪɟɫɫɨɪɧɨɣ, ɫɤɥɚɞɚɦɢ ɢ ɩɪ.; ɦɚɫɥɹɧɨɟ, ɜɨɞɨɪɨɞɧɨɟ ɢ 
ɚɰɟɬɢɥɟɧɨɤɢɫɥɨɪɨɞɧɨɟ ɯɨɡɹɣɫɬɜɨ ɢ ɬ. ɩ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɩɥɨɳɚɞɤɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɪɨɥɨɠɟɧɵ ɬɪɭɛɨɩɪɨɜɨɞɵ ɢ 
ɤɚɧɚɥɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɩɭɬɢ; ɥɢɧɢɢ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ ɤɚɛɟɥɢ; ɡɨɥɨɜɨɞɹɧɵɟ ɤɚɧɚɥɵ; ɬɟɩɥɨɩɪɨɜɨɞɵ; ɥɢɧɢɢ 
ɜɨɞɨɩɪɨɜɨɞɚ ɢ ɤɚɧɚɥɢɡɚɰɢɢ; ɥɢɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɫɜɟɳɟɧɢɹ, ɬɟɥɟɮɨɧɧɨɣ 
ɫɜɹɡɢ. 

ɋɬɟɩɟɧɶ ɫɨɜɟɪɲɟɧɫɬɜɚ ɝɟɧɩɥɚɧɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɭɞɟɥɶɧɨɣ ɜɟɥɢɱɢɧɨɣ 
ɩɥɨɳɚɞɢ, ɨɝɪɚɧɢɱɢɜɚɟɦɨɣ ɨɝɪɚɞɨɣ (ɧɚɩɪɢɦɟɪ, ɜ ɝɟɤɬɚɪɚɯ ɧɚ 1 ɢɥɢ 100 ɬɵɫ. ɤȼɬ); 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɟɟ ɡɚɫɬɪɨɣɤɢ, ɬ.ɟ. ɞɨɥɟɣ ɢɥɢ ɩɪɨɰɟɧɬɨɦ ɩɥɨɳɚɞɢ, ɡɚɧɹɬɨɣ 
ɡɞɚɧɢɹɦɢ, ɤɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɭɱɚɫɬɤɚ; ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɬ.ɟ. ɞɨɥɟɣ 
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ɢɥɢ ɩɪɨɰɟɧɬɨɦ ɩɥɨɳɚɞɢ, ɡɚɧɹɬɨɣ ɡɞɚɧɢɹɦɢ ɢ ɨɬɤɪɵɬɵɦɢ ɧɚɡɟɦɧɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ (ɬɨɩɥɢɜɧɵɦ ɫɤɥɚɞɨɦ, ɨɬɤɪɵɬɵɦ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɠɟɥɟɡɧɵɦɢ ɢ ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ ɞɨɪɨɝɚɦɢ, 
ɤɚɧɚɥɚɦɢ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɬ. ɞ.). 

ɇɚ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɦɚɲɢɧɧɵɣ ɡɚɥ ɨɛɵɱɧɨ ɪɚɡɦɟɳɚɸɬ ɫɨ 
ɫɬɨɪɨɧɵ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

Ɉɛɵɱɧɨɣ ɞɨ ɩɨɫɥɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɹɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ «ɩɚɪɚɥɥɟɥɶɧɚɹ» 
ɤɨɦɩɨɧɨɜɤɚ ɝɟɧɩɥɚɧɚ, ɨɬɜɟɱɚɸɳɚɹ ɜ ɨɫɧɨɜɧɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: ɢɫɬɨɱɧɢɤ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ 
ɝɪɚɞɢɪɟɧ; ɨɬɤɪɵɬɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫ ɩɨɦɟɳɟɧɢɟɦ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɳɢɬɚ ɭɩɪɚɜɥɟɧɢɹ; ɬɪɭɛɨɩɪɨɜɨɞɵ ɢ ɤɚɧɚɥɵ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; 
ɦɚɲɢɧɧɵɣ ɡɚɥ; ɤɨɬɟɥɶɧɚɹ ɫ ɞɵɦɨɜɵɦɢ ɬɪɭɛɚɦɢ; ɬɨɩɥɢɜɨɩɨɞɚɱɚ ɢ ɬɨɩɥɢɜɧɵɣ 
ɫɤɥɚɞ. 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɜɛɥɢɡɢ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤ, 
ɡɚɩɚɞɧɟɟ ɞɟɪɟɜɧɢ Ɍɟɪɟɧɬɶɟɜɨ. Ƚɥɚɜɧɵɣ ɤɨɪɩɭɫ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚɯɨɞɢɬɫɹ ɫ ɸɝɨ-
ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ ɡɚɧɢɦɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ. ȼɨɤɪɭɝ ɧɟɝɨ ɧɚɯɨɞɹɬɫɹ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɢ ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ. ɋ ɫɟɜɟɪɧɨɣ ɫɬɨɪɨɧɵ ɝɥɚɜɧɨɝɨ 
ɤɨɪɩɭɫɚ ɧɚɯɨɞɢɬɫɹ ɭɝɨɥɶɧɵɣ ɫɤɥɚɞ ɩɥɨɳɚɞɶɸ ɩɨɪɹɞɤɚ 60000 ɦ2, ɪɹɞɨɦ ɫ 
ɤɨɬɨɪɵɦ ɪɚɫɩɨɥɨɠɟɧɵ ɦɚɡɭɬɨɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ, ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɰɟɯ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɝɚɪɚɠ. Ʉ ɬɟɪɪɢɬɨɪɢɢ ɫɬɚɧɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 
ɭɞɨɛɧɵɟ ɩɨɞɴɟɡɞɧɵɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ ɞɨɪɨɝɢ. Ɂɨɥɨɨɬɜɚɥ ɪɚɫɩɨɥɚɝɚɟɦ ɸɠɧɟɟ 
ɫɬɚɧɰɢɢ. 

Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɫɬɚɧɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8. 
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Ɋɢɫɭɧɨɤ 8 – Ƚɟɧɟɪɚɥɶɧɵɣ ɩɥɚɧ ɫɬɚɧɰɢɢ



47 
 

 

4.2 Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ 

Ƚɥɚɜɧɵɦ ɤɨɪɩɭɫɨɦ ɬɟɩɥɨɜɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚɡɵɜɚɸɬ ɟɟ ɝɥɚɜɧɨɟ ɡɞɚɧɢɟ, 
ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɪɚɡɦɟɳɚɟɬɫɹ ɨɫɧɨɜɧɨɟ ɢ ɫɜɹɡɚɧɧɨɟ ɫ ɧɢɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɟ ɝɥɚɜɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɩɪɨɰɟɫɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɬɟɩɥɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. 

ɋɪɟɞɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ ɫɨɨɪɭɠɟɧɢɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɝɥɚɜɧɵɣ ɤɨɪɩɭɫ ɡɚɧɢɦɚɟɬ ɨɫɨɛɨɟ, ɰɟɧɬɪɚɥɶɧɨɟ ɦɟɫɬɨ, ɤ ɤɨɬɨɪɨɦɭ ɫɬɟɤɚɸɬɫɹ ɢ ɨɬ 
ɤɨɬɨɪɨɝɨ ɨɬɯɨɞɹɬ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɬɨɤɢ. Ɍɚɤ, ɜ ɝɥɚɜɧɵɣ ɤɨɪɩɭɫ 
ɩɨɞɚɟɬɫɹ ɬɨɩɥɢɜɨ, ɩɨɞɥɟɠɚɳɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɸ, ɜɨɞɚ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ * 
ɨɬɪɚɛɨɬɚɜɲɟɝɨ ɩɚɪɚ ɬɭɪɛɢɧ ɢ ɞɥɹ ɞɪɭɝɢɯ ɰɟɥɟɣ ɢ ɬ. ɞ. 

ɂɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɨɬɜɨɞɹɬɫɹ ɨɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɨɪɨɜ, 
ɞɵɦɨɜɵɟ ɝɚɡɵ ɤɨɬɥɨɜ, ɲɥɚɤ ɢ ɡɨɥɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɜɟɪɞɵɯ ɬɨɩɥɢɜ ɢ ɬ. ɞ. ɂɡ 
ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɜɵɜɨɞɢɬɫɹ ɤɨɧɟɱɧɚɹ ɩɪɨɞɭɤɰɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ - 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ, ɚ ɧɚ ɬɟɩɥɨɷɥɟɤɬɪɨɰɟɧɬɪɚɥɹɯ, ɤɪɨɦɟ ɬɨɝɨ, ɢ ɬɟɩɥɨɜɚɹ 
ɷɧɟɪɝɢɹ ɫ ɩɚɪɨɦ ɢɥɢ ɝɨɪɹɱɟɣ ɜɨɞɨɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɤɨɣ ɜ ɝɥɚɜɧɨɦ ɤɨɪɩɭɫɟ ɨɫɧɨɜɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɚɝɪɟɝɚɬɨɜ - ɤɨɬɥɨɜ ɢ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ - ɜ ɫɨɫɬɚɜ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɜɯɨɞɹɬ ɞɜɚ 
ɨɫɧɨɜɧɵɯ ɩɨɦɟɳɟɧɢɹ (ɨɬɞɟɥɟɧɢɹ) - ɤɨɬɟɥɶɧɨɟ ɢ ɬɭɪɛɢɧɧɨɟ (ɦɚɲɢɧɧɵɣ ɡɚɥ) - ɢ, 
ɤɪɨɦɟ ɬɨɝɨ, ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɦɟɳɟɧɢɟ ɦɟɠɞɭ ɤɨɬɟɥɶɧɵɦ ɢ 
ɬɭɪɛɢɧɧɵɦ ɩɨɦɟɳɟɧɢɹɦɢ ɞɥɹ ɪɚɡɥɢɱɧɨɝɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɤɨɬɥɨɜ ɢ ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ. ɉɪɨɦɟɠɭɬɨɱɧɨɟ ɩɨɦɟɳɟɧɢɟ ɜɵɩɨɥɧɹɸɬ 
ɦɧɨɝɨɷɬɚɠɧɵɦ (ɜ ɜɢɞɟ «ɷɬɚɠɟɪɤɢ»); ɧɚɥɢɱɢɟ ɟɝɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ, ɜɤɥɸɱɚɸɳɢɯ, ɜ ɱɚɫɬɧɨɫɬɢ, 
ɤɨɥɨɧɧɵ ɧɚɪɭɠɧɵɯ (ɮɚɫɚɞɧɵɯ) ɫɬɟɧ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɢ ɤɨɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ. 

ȼ ɩɪɨɦɟɠɭɬɨɱɧɨɦ ɩɨɦɟɳɟɧɢɢ ɧɚɯɨɞɹɬɫɹ 6 ɞɟɚɷɪɚɬɨɪɨɜ ɫ ɛɚɤɚɦɢ, 24 
ɛɭɧɤɟɪɚ ɬɨɩɥɢɜɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɜɵɩɨɥɧɟɧɨ 
ɨɞɧɨɩɪɨɥɟɬɧɵɦ ɜ ɜɢɞɟ ɫɨɜɦɟɳɟɧɧɨɝɨ ɛɭɧɤɟɪɧɨ-ɞɟɚɷɪɚɬɨɪɧɨɝɨ ɩɨɦɟɳɟɧɢɹ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɧɟɦ ɪɚɡɦɟɳɟɧɵ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɷɥɟɤɬɪɢɱɟɫɤɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɫɨɛɫɬɜɟɧɧɨɝɨ ɪɚɫɯɨɞɚ ɢ ɬɟɩɥɨɜɵɟ ɳɢɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɛɥɨɱɧɵɟ ɳɢɬɵ 
ɭɩɪɚɜɥɟɧɢɹ. ɗɬɢ ɳɢɬɵ ɪɚɡɦɟɳɟɧɵ ɧɚ ɨɫɧɨɜɧɨɦ ɭɪɨɜɧɟ ɨɛɫɥɭɠɢɜɚɧɢɹ, 
ɫɨɫɬɚɜɥɹɸɳɟɦ 9 ɦ ɢ ɫɨɜɩɚɞɚɸɳɟɦ ɫ ɬɚɤɨɜɵɦ ɜ ɩɨɦɟɳɟɧɢɹɯ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ ɢ 
ɤɨɬɥɨɜ. ɋɨɜɦɟɳɟɧɧɨɟ ɛɭɧɤɟɪɧɨ-ɞɟɚɷɪɚɬɨɪɧɨɟ ɩɨɦɟɳɟɧɢɹ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ 
ɤɨɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ. Ʉɨɬɟɥɶɧɨɟ ɩɨɦɟɳɟɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɧɚ ɬɜɟɪɞɨɦ 
ɬɨɩɥɢɜɟ ɜɤɥɸɱɚɟɬ ɛɭɧɤɟɪɧɨɟ ɨɬɞɟɥɟɧɢɟ ɫ 24 ɛɭɧɤɟɪɚɦɢ, ɜ ɤɨɬɨɪɵɯ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚɩɚɫ ɬɨɩɥɢɜɚ, ɢ ɤɨɬɟɥɶɧɨɟ ɩɨɦɟɳɟɧɢɟ ɫ ɲɟɫɬɶɸ ɤɨɬɥɚɦɢ ɫ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ɇɚ ɩɵɥɟɭɝɨɥɶɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɫ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ 
ɪɚɡɦɟɳɟɧɨ ɜ ɛɭɧɤɟɪɧɨɦ ɨɬɞɟɥɟɧɢɢ, ɧɨ ɛɵɫɬɪɨɯɨɞɧɵɟ ɭɝɨɥɶɧɵɟ ɦɟɥɶɧɢɰɵ 
ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɫɧɨɜɧɨɦ ɤɨɬɟɥɶɧɨɦ ɩɨɦɟɳɟɧɢɢ. ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɪɚɫɩɨɥɨɠɟɧɵ 
ɲɟɫɬɶ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ Ɍ-250/300-240-Ⱦ ɫ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
(ɪɟɝɟɧɟɪɚɬɢɜɧɵɟ ɢ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɧɚɫɨɫɵ ɢ ɬ.ɞ.) 

Ⱦɵɦɨɜɵɟ ɬɪɭɛɵ ɫɨɨɪɭɠɟɧɵ ɜɛɥɢɡɢ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɫɨ ɫɬɨɪɨɧɵ 
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ɤɨɬɟɥɶɧɨɝɨ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɞ ɤɨɦɩɨɧɨɜɤɨɣ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨɧɢɦɚɸɬ ɜɡɚɢɦɧɨɟ 

ɪɚɡɦɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɚ ɬɚɤɠɟ ɨɬɞɟɥɶɧɵɯ ɟɝɨ 
ɩɨɦɟɳɟɧɢɣ, ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ. ȼɵɛɨɪ ɞɥɹ ɜɧɨɜɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɤɨɦɩɨɧɨɜɤɢ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɟ 
ɡɧɚɱɟɧɢɟ. Ɉɫɧɨɜɧɵɦ ɩɪɢ ɷɬɨɦ ɹɜɥɹɟɬɫɹ ɩɪɢɧɰɢɩ ɪɚɡɦɟɳɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
- ɧɚɞɟɠɧɨɟ ɢ ɷɤɨɧɨɦɢɱɧɨɟ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɜɫɟɦɟɪɧɭɸ ɦɟɯɚɧɢɡɚɰɢɸ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɟɟ ɪɚɛɨɱɢɯ 
ɩɪɨɰɟɫɫɨɜ, ɭɞɨɛɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ, ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɦɚɬɟɪɢɚɥɵ, ɥɢɧɢɢ ɤɨɦɦɭɧɢɤɚɰɢɣ, ɫɜɹɡɵɜɚɸɳɢɟ ɦɟɠɞɭ ɫɨɛɨɣ 
ɷɥɟɦɟɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɫɩɟɰɢɚɥɢɡɚɰɢɸ ɦɟɬɨɞɨɜ ɢ ɫɨɤɪɚɳɟɧɢɟ ɫɪɨɤɨɜ ɫɨɨɪɭɠɟɧɢɹ ɢ ɦɨɧɬɚɠɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɪɟɦɨɧɬɚ ɟɟ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɞɨɥɠɧɵɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɩɟɪɫɨɧɚɥɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɧɚɫɟɥɟɧɢɹ ɨɤɪɭɠɚɸɳɟɝɨ ɪɚɣɨɧɚ; 

- ɜɵɩɨɥɧɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɩɨɥɧɨɣ 
ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ, ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɭɞɨɛɧɨɦɭ 
ɭɩɪɚɜɥɟɧɢɸ ɪɚɛɨɬɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɰɟɥɟɫɨɨɛɪɚɡɧɵɟ ɦɟɫɬɚ ɞɥɹ 
ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ. 

ȼɨɤɪɭɝ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɯɨɞɵ ɢ ɩɥɨɳɚɞɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ 
ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɵɟɦɤɢ ɞɟɬɚɥɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɪɟɦɨɧɬɚ. Ⱦɥɹ ɦɨɧɬɚɠɚ ɢ 
ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɵ ɝɪɭɡɨɩɨɞɴɟɦɧɵɟ ɦɟɯɚɧɢɡɦɵ (ɦɨɫɬɨɜɵɟ 
ɤɪɚɧɵ, ɷɥɟɤɬɪɨɬɚɥɢ ɢ ɬ. ɩ.); ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɨɧɬɚɠɧɵɟ 
ɩɥɨɳɚɞɤɢ. 

Ɋɚɡɦɟɪɵ ɩɥɨɳɚɞɟɣ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ 
ɗɤɫɩɥɭɚɬɚɰɢɢ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɭɫɬɚɧɨɜɤɭ ɝɚɡɨɨɱɢɫɬɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɢ ɪɚɫɱɟɬɧɨɣ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɱɢɫɬɨɬɭ ɜɨɡɞɭɯɚ ɜ 
ɪɚɣɨɧɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ɉɨɦɟɳɟɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɫɨɛɟɧɧɨ ɩɥɨɳɚɞɤɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ, 
ɢɦɟɸɬ ɯɨɪɨɲɟɟ, ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɟɫɬɟɫɬɜɟɧɧɨɟ, ɨɫɜɟɳɟɧɢɟ ɢ ɩɪɢɬɨɤ ɫɜɟɠɟɝɨ 
ɜɨɡɞɭɯɚ (ɚɷɪɚɰɢɸ) ɧɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ; ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɭɫɬɪɨɣɫɬɜɚ 
ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. ȼ ɩɨɦɟɳɟɧɢɹɯ ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɚ ɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɥɚɦɩɵ ɞɧɟɜɧɨɝɨ ɫɜɟɬɚ. 

ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ 
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ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɚɜɢɥ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɍɚɤ, ɷɥɟɦɟɧɬɵ ɦɚɫɥɹɧɨɝɨ 
ɯɨɡɹɣɫɬɜɚ ɬɭɪɛɢɧɵ ɭɞɚɥɟɧɵ ɨɬ ɝɨɪɹɱɢɯ ɟɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ ɩɚɪɨɩɪɨɜɨɞɨɜ; 
ɋɨɛɥɸɞɟɧɵ ɩɪɚɜɢɥɚ ɩɪɨɤɥɚɞɤɢ ɦɚɡɭɬɨɩɪɨɜɨɞɨɜ ɢ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɪɚɡɦɟɳɟɧɢɹ 
Ʉɨɦɩɪɟɫɫɨɪɨɜ ɢ ɜɨɡɞɭɲɧɵɯ ɪɟɫɢɜɟɪɨɜ ɢ ɬ. ɞ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɭɜɹɡɚɧɚ ɫ ɤɨɦɩɨɧɨɜɤɨɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ 
ɲɟɥɨɦ, ɬ. ɟ. ɫ ɟɟ ɝɟɧɟɪɚɥɶɧɵɦ ɩɥɚɧɨɦ. Ɍɟɯɧɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢ ɷɤɨɧɨɦɢɱɧɨ 
ɨɫɭɳɟɫɬɜɥɟɧɵ ɜɧɟɲɧɢɟ ɤɨɦɦɭɧɢɤɚɰɢɢ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ: ɩɨɞɚɱɚ ɬɨɩɥɢɜɚ ɜ 
ɤɨɬɟɥɶɧɭɸ, ɭɞɚɥɟɧɢɟ ɲɥɚɤɨɜ ɢ ɡɨɥɵ ɢɡ ɤɨɬɟɥɶɧɨɣ; ɨɬɜɨɞ ɢɡ ɤɨɬɟɥɶɧɨɣ ɞɵɦɨɜɵɯ 
ɝɚɡɨɜ; ɩɨɞɜɨɞ ɢ ɨɬɜɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɬɭɪɛɢɧ; ɜɵɜɨɞ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ, ɩɚɪɚ ɢ ɝɨɪɹɱɟɣ ɜɨɞɵ ɞɥɹ ɜɧɟɲɧɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

Ʉɨɬɟɥɶɧɨɟ ɢ ɬɭɪɛɢɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚɡɦɟɳɟɧɨ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢɡ-
ɡɚ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɜɵɲɟɧɧɨɣ ɱɢɫɬɨɬɵ ɩɨɦɟɳɟɧɢɹ 
ɬɭɪɛɨɝɟɧɟɪɚɬɨɪɨɜ, ɧɭɠɞɚɸɳɢɯɫɹ ɜ ɨɫɨɛɨɦ ɧɚɛɥɸɞɟɧɢɢ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɡɚɡɨɪɨɜ ɢ 
ɜɪɚɳɚɸɳɢɯɫɹ ɭɡɥɨɜ; ɢɡ-ɡɚ ɫɬɪɟɦɥɟɧɢɹ ɪɚɡɞɟɥɢɬɶ ɜɡɪɵɜɨɨɩɚɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
(ɝɟɧɟɪɚɬɨɪ ɫ ɜɨɞɨɪɨɞɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ, ɩɵɥɟɫɢɫɬɟɦɭ ɢ ɝɚɡɨɯɨɞɵ ɤɨɬɥɚ); ɢɡ-ɡɚ 
ɪɚɡɧɨɣ ɜɵɫɨɬɵ ɤɨɬɟɥɶɧɨɝɨ ɢ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɧɵɯ ɢɯ ɝɚɛɚɪɢɬɨɜ ɢ 
ɜɟɫɚ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɩɪɢɦɟɧɟɧɢɸ ɧɟɨɞɢɧɚɤɨɜɵɯ 
ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɬ. ɞ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪɝɢɢ, ɝɚɛɚɪɢɬɵ ɟɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢ ɭɫɥɨɜɢɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɫɬɪɨɢɬɟɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ 
(ɧɚɢɜɵɝɨɞɧɟɣɲɟɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɚɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ, 
ɩɪɨɥɟɬɵ ɦɟɠɞɭ ɨɩɨɪɧɵɦɢ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɡɞɚɧɢɣ, ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ 
ɜɟɬɪɨɜɵɯ ɧɚɝɪɭɡɨɤ, ɧɚɝɪɭɡɤɢ ɧɚ ɮɭɧɞɚɦɟɧɬ ɡɞɚɧɢɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɜɟɬɨɜɵɟ 
ɩɪɨɟɦɵ, ɷɬɚɠɧɨɫɬɶ, ɨɱɟɪɟɞɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ) ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɨɛɟɫɩɟɱɟɧ 
ɨɩɬɢɦɚɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɟ ɬɨɥɶɤɨ ɜ ɫɬɨɢɦɨɫɬɢ ɜɫɟɝɨ ɫɨɨɪɭɠɟɧɢɹ, 
ɧɨ ɢ ɜ ɩɨɤɚɡɚɬɟɥɹɯ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɋɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9. 
ɉɥɚɧ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 10 
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Ɋɢɫɭɧɨɤ 9 – ɉɥɚɧ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ



51 
 

 

Ɋɢɫɭɧɨɤ 10 – Ɋɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ 
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4.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 

ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɩɨ ɡɚɞɚɧɢɸ ɢɫɩɨɥɶɡɭɟɬɫɹ Ȼɨɪɨɞɢɧɫɤɢɣ Ȼ2 ɛɭɪɵɣ ɭɝɨɥɶ 
ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɩɪɨɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 7. 

Ɍɚɛɥɢɰɚ 7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɭɝɥɹ ܹ˓, 
% 

 ,˓ːܳ % ,˓ܱ % ,˓ܰ % ,˓ܪ % ,˓ܥ % ,˓ܵ % ,˓ܣ
ɤȾɠ/ɤɝ 

ܸˆ, % 

33 4,7 0,2 44,2 3,1 0,4 14,4 15660 48 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɋ 

Ɋɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ Ɍɗɐ ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: ܤ˔˖ˏ = ݊˕−ଶହ଴ ⋅ ଶହ଴−˕ܤ + ݊˕−ଶହ଴ ⋅  ଶହ଴ (115)−˕ܤ

ɝɞɟ  ݊˕−ଶହ଴ – ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɨɜɵɯ ɬɭɪɛɢɧ Ɍ-250/300-240; ܤ˕−ଶହ଴ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɪɚɛɨɬɭ ɩɚɪɨɝɟɧɟɪɚɬɨɪɚ Ɍ-250/300-240; ܤ˔˖ˏ = ͸ ⋅ ͷͳ,ͺͳͳ = ͵ͳͲ,ͺ ˍˆ̝ = ͳͳͳͻ,ͳͳͺ ˕̊
  

 ɉɪɢɟɦɧɵɟ ɪɚɡɝɪɭɡɨɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 

ɑɢɫɥɨ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɟɣ ɩɪɢɧɹɬɨ ɩɪɢɧɢɦɚɬɶ ɩɪɢ ɪɚɫɯɨɞɟ ɬɨɩɥɢɜɚ ɨɬ 
1250 – 3(ɨɞɢɧ ɢɡ ɧɢɯ ɪɟɡɟɪɜɧɵɣ) 

ɉɨ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ ɧɚ ɫɬɚɧɰɢɸ ɢɫɩɨɥɶɡɭɟɦ ɞɜɚ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɹ 
ɛɨɤɨɜɨɝɨ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɹ: 

ɚ) ɱɢɫɥɨ ɨɩɪɨɤɢɞɵɜɚɧɢɣ ɡɚ 1 ɱɚɫ – 20/25; 
ɛ) ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 1860/1500 ɬ/ɱ (ɩɪɢ ɪɚɡɝɪɭɡɤɟ 90- 
ɬɨɧɧɵɯ ɢ 60-ɬɨɧɧɵɯ ɜɚɝɨɧɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ); 
ɜ) ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ – 100× 2 ɤȼɬ. 

 Ʌɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ 

ɋɭɬɨɱɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɫɨɫɬɚɜɥɹɟɬ, ɬ/ɫɭɬ: ܤ˔˖˕ = ˏ˖௖ܤ ⋅ ʹͶ = ͳͶͶͲ,ͳ ⋅ ʹͶ = ʹ͸ͺͷͺ,ͺ (116) 

Ɍɨɩɥɢɜɨ ɩɨɞɚɟɬɫɹ ɜ ɤɨɬɟɥɶɧɭɸ ɞɜɭɦɹ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɥɢɧɢɹɦɢ ɥɟɧɬɨɱɧɵɯ 
ɤɨɧɜɟɣɟɪɨɜ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɪɚɛɨɱɚɹ, ɞɪɭɝɚɹ ɪɟɡɟɪɜɧɚɹ.  

Ɋɚɫɱɟɬɧɚɹ ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɧɢɬɤɢ, ɬ/ɱ: ܤ˓˃˔˚ = ஻˔˖˕ʡ = ଶ଺଼ହ଼,଼ ଶଵ = ͳʹ͹ͺ,ͻ . (117) 

ɝɞɟ  T =21 ɱ – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɬɨɩɥɢɜɨ ɩɨɞɚɱɢ. 
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ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɩɪɢɛɥɢɠɟɧɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ, ɬ/ɱ: ܤˎ = ܾଶ ⋅ ܿ ⋅ ߛ ⋅ 𝐾˃ = ͳ,͸ଶ ⋅ ʹ ⋅ Ͳ,ͺͷ ⋅ ͵ʹͲ = ͳ͵ͻʹ,͸ . (118) 

ɝɞɟ  b=1,6 – ɲɢɪɢɧɚ ɥɟɧɬɵ, ɦ; 

c= 2 – ɫɤɨɪɨɫɬɶ ɥɟɧɬɵ [2], ɦ/ɫ; ߛ = Ͳ,ͺͷ – ɧɚɫɵɩɧɨɣ ɜɟɫ ɬɨɩɥɢɜɚ [2], ɬ/ɦ3; 𝐾˃ = ͵ʹͲ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɝɨɥ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ 
ɬɨɩɥɢɜɚ ɩɨ ɥɟɧɬɟ [2]. 

Ɇɨɳɧɨɫɬɶ ɧɚ ɜɚɥ ɩɪɢɜɨɞɧɨɝɨ ɛɚɪɚɛɚɧɚ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɛɟɡ 
ɫɛɪɚɫɵɜɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɤȼɬ: 

˄ܹ = 𝐾భ⋅𝑙⋅௖+ଶ⋅஻ˎ⋅𝑙+ଷ଻⋅஻ˎ⋅ுଵ଴଴଴⋅ଵ,ଷ଺ ⋅ 𝐾𝑙 , (119) 

˄ܹ = ଽ଴଴⋅ହ଴⋅ଶ+ଶ⋅ଵଷଽଶ,଺⋅ହ଴+ଷ଻⋅ଶଵ଻଺⋅ହଵ଴଴଴⋅ଵ,ଷ଺ ⋅ ͳ = ͵ͷͷ,Ͷ  

ɝɞɟ  ݈ = ͷͲ– ɞɥɢɧɚ ɤɨɧɜɟɣɟɪɚ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɩɪɢɜɨɞɧɨɝɨ ɢ ɤɨɧɰɟɜɨɝɨ 
ɛɚɪɚɛɚɧɨɜ, ɦ; 

H=5 – ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɩɨ ɜɟɪɬɢɤɚɥɢ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɩɪɢɜɨɞɧɨɝɨ ɢ 
ɤɨɧɰɟɜɨɝɨ ɛɚɪɚɛɚɧɨɜ, ɦ; 𝐾 𝑙=1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɥɢɧɵ ɥɟɧɬɵ [2]; 𝐾 ଵ =900 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɲɢɪɢɧɵ ɥɟɧɬɵ [2]. 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ ɩɪɢɜɨɞɧɨɣ ɫɬɚɧɰɢɢ, ɤȼɬ: ܹɣ ˒ = 𝐾ˊ⋅ௐ˄𝜂ˠˇ⋅𝜂˓ = ଵ,ଶହ⋅ଷହହ,ସ଴,ଽହ⋅଴,ଽହ = Ͷͻʹ,ʹ  (120) 

ɝɞɟ  𝐾ˊ=1,25 - ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɞɥɹ ɧɚɤɥɨɧɧɵɯ ɤɨɧɜɟɣɟɪɨɜ [2]; 𝜂ˠˇ=0,95 - ɄɉȾ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ [2]; 𝜂˓=0,95 - ɄɉȾ ɪɟɞɭɤɬɨɪɚ [2]. 

 Ⱦɪɨɛɢɥɤɢ 

ɉɪɢɦɟɧɹɟɦ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɛɥɨɤɚɯ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɟ ɞɪɨɛɥɟɧɢɟ. 
ɉɟɪɜɚɹ ɫɬɚɞɢɹ (ɝɪɭɛɨɝɨ ɞɪɨɛɥɟɧɢɹ) ɩɪɟɞɩɨɥɚɝɚɟɬ ɞɪɨɛɥɟɧɢɟ ɤɪɭɩɧɵɯ 

ɤɭɫɤɨɜ ɬɨɩɥɢɜɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɪɢɟɦɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ. Ⱦɥɹ ɷɬɨɣ 
ɰɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɪɨɛɢɥɶɧɨ-ɮɪɟɡɟɪɧɵɟ ɦɚɲɢɧɵ (ȾɆɎ), ɤɨɬɨɪɵɟ ɢɡɦɟɥɶɱɚɸɬ 
ɬɨɩɥɢɜɨ ɧɚ ɪɟɲɟɬɤɚɯ ɩɪɢɟɦɧɵɯ ɛɭɧɤɟɪɨɜ. ȼ ɪɚɡɝɪɭɡɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɫ ɬɪɟɯ- ɢ 
ɱɟɬɵɪɟɯ ɨɩɨɪɧɵɦɢ ɪɨɬɨɪɧɵɦɢ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɹɦɢ ɩɪɢɦɟɧɹɸɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɜɟ ɢɥɢ ɬɪɢ ɞɪɨɛɢɥɶɧɨ-ɮɪɟɡɟɪɧɵɟ ɦɚɲɢɧɵ, ɩɟɪɟɞɜɢɝɚɸɳɢɟɫɹ ɩɨ 
ɪɟɥɶɫɚɦ, ɭɥɨɠɟɧɧɵɦ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɹ. 
Ɇɟɥɤɨɟ ɞɪɨɛɥɟɧɢɟ ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɪɚɤɬɟ ɬɨɩɥɢɜɨɩɨɞɚɱɢ. 
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Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɨɥɨɬɤɨɜɵɟ ɞɪɨɛɢɥɤɢ ɬɨɧɤɨɝɨ ɞɪɨɛɥɟɧɢɹ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɢɡɦɟɥɶɱɟɧɢɟ ɬɨɩɥɢɜɚ ɞɨ ɤɭɫɤɨɜ ɪɚɡɦɟɪɨɦ 25ɦɦ. Ⱦɥɹ ɝɪɭɛɨɝɨ 
ɞɪɨɛɥɟɧɢɹ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɸɬ ɞɢɫɤɨɡɭɛɱɚɬɵɟ ɢ ɜɚɥɤɨɜɵɟ ɞɪɨɛɢɥɤɢ, ɚ ɞɥɹ 
ɬɨɧɤɨɝɨ ɞɪɨɛɥɟɧɢɹ – ɦɨɥɨɬɤɨɜɵɟ. 

ɉɨ ɪɚɫɱɟɬɧɨɣ ɱɚɫɨɜɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ȼɪɚɫɱ = ͳʹ͹ͺ,ͻ  ɬ/ɱ ɜ ɤɚɱɟɫɬɜɟ ɞɪɨɛɢɥɨɤ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɦ ɩɨ 4 ɞɪɨɛɢɥɤɢ ȾɆɇ-
21ɯ18,5 ɧɚ ɤɚɠɞɵɣ ɜɚɝɨɧɨɨɩɪɨɤɢɞɵɜɚɬɟɥɶ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 600 ɬ/ɱ; 
Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ – 2100 ɦɦ; 
Ⱦɥɢɧɚ ɪɨɬɨɪɚ – 1850 ɦɦ; 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ – 490 ɨɛ/ɦɢɧ; 
ȼ ɤɚɱɟɫɬɜɟ ɞɪɨɛɢɥɨɤ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɢɫɩɨɥɶɡɭɟɦ ɦɨɥɨɬɤɨɜɵɟ ɞɪɨɛɢɥɤɢ 

ɬɢɩɚ Ɇ20-20Ƚ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 600-800 ɬ/ɱ; 
Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ – 2000 ɦɦ; 
Ⱦɥɢɧɚ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɪɨɬɨɪɚ – 2000 ɦɦ; 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ – 595 ɦɢɧ-1; 
ɇɚɢɛɨɥɶɲɢɣ ɪɚɡɦɟɪ ɡɚɝɪɭɠɚɟɦɵɯ ɤɭɫɤɨɜ – 600 ɦɦ; 
Ɋɚɡɦɟɪ ɜɵɯɨɞɹɳɢɯ ɤɭɫɤɨɜ – ɞɨ 15 ɦɦ; 
Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ – 800 ɤȼɬ. 
ȿɦɤɨɫɬɶ ɛɭɧɤɟɪɚ ɫɵɪɨɝɨ ɭɝɥɹ, ɦ3: ܸ˄ = ஻m̊ax⋅ఛ𝛾⋅𝐾ˊ = ହଵ,଼⋅ଵ଴଴,଼ହ⋅଴,଼ = ʹ͹Ͷʹ,ͻ͵. (121) 

ɝɞɟ  𝜏 =10 – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɬɨɩɥɢɜɟ, 
ɡɚɩɚɫɟɧɧɨɦ ɜ ɛɭɧɤɟɪɚɯ; 𝐾ˊ = Ͳ,ͺ – ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɨɥɧɟɧɢɹ ɛɭɧɤɟɪɚ [2]; ̞ߛ୫a୶ = Ͳ,ͺͷ – ɧɚɫɵɩɧɨɣ ɜɟɫ ɭɝɥɹ [2]. 

Ⱦɥɹ ɩɨɞɚɱɢ ɭɝɥɹ ɢɡ ɛɭɧɤɟɪɚ ɢɫɩɨɥɶɡɭɟɦ ɥɟɧɬɨɱɧɵɟ ɩɢɬɚɬɟɥɢ ɫɵɪɨɝɨ ɭɝɥɹ ɫ 
ɲɢɪɢɧɨɣ ɥɟɧɬɵ 800 ɦɦ, ɞɥɢɧɨɣ 3,2 ɦ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢ ɜɵɫɨɬɟ ɫɥɨɹ 0,2 
ɦ 270 ɦ3/ɱ, ɬɪɟɛɭɟɦɚɹ ɦɨɳɧɨɫɬɶ - 4.5 ɤȼɬ. 

 Ɍɨɩɥɢɜɧɵɟ ɫɤɥɚɞɵ 

ȿɦɤɨɫɬɶ ɫɤɥɚɞɚ ɭɝɥɹ ɪɚɫɫɱɢɬɵɜɚɟɦ ɧɚ ɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɩɪɢ 20 ɱɚɫɚɯ 
ɪɚɛɨɬɵ ɜ ɫɭɬɤɢ ɜɫɟɯ ɤɨɬɥɨɜ. 

ɉɥɨɳɚɞɶ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɭɸ ɲɬɚɛɟɥɹɦɢ, ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ, ɦ2: ܨ = ଶସ⋅஻⋅௡ℎ⋅𝛾⋅𝜙 = ଶସ⋅ଵଵଵଽ,ଵ⋅ଷ଴ଷ଴⋅଴,଼ହ⋅଴,଼ହ = ͷʹ͸͸Ͷ,͵ͷ . (122) 

ɝɞɟ  ݊ = ͵Ͳ– ɱɢɫɥɨ ɫɭɬɨɤ ɡɚɩɚɫɚ ɬɨɩɥɢɜɚ ɧɚ ɫɤɥɚɞɟ; ℎ = ͵Ͳ – ɜɵɫɨɬɚ ɲɬɚɛɟɥɹ, ɦ; 𝜙 = Ͳ,ͺ − Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɝɨɥ ɨɬɤɨɫɚ (ɫɩɨɥɡɚɧɢɹ) 
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ɬɨɩɥɢɜɚ ɜ ɲɬɚɛɟɥɟ [2]. 

 ȼɵɛɨɪ ɦɟɯɚɧɢɡɦɨɜ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ 

Ⱦɥɹ ɫɠɢɝɚɧɢɹ ɛɨɪɨɞɢɧɫɤɨɝɨ ɛɭɪɨɝɨ ɭɝɥɹ ɩɪɢɦɟɧɹɟɦ ɫɯɟɦɭ 
ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫ ɩɪɹɦɵɦ ɜɞɭɜɚɧɢɟɦ ɫ ɦɨɥɨɬɤɨɜɵɦɢ ɦɟɥɶɧɢɰɚɦɢ. 
ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɱɟɬɵɪɟ ɦɟɥɶɧɢɰɵ ɧɚ ɤɨɬɟɥ. 

Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɰɵ, ɬ/ɱ: ܤˏ = ଵ.଼⋅஻௡⋅𝐾ˎˑ = ଵ,଼⋅ହଵ,଼ଵଵହ⋅ଵ,ଷ = ͷͳ,͸ͷʹ . (123) 

ɝɞɟ  ݊ = ͷ – ɤɨɥɢɱɟɫɬɜɨ ɦɟɥɶɧɢɰ ɧɚ ɤɨɬɥɟ; 𝐾ˎˑ = ͳ.͵ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɦɨɥɨɫɩɨɫɨɛɧɨɫɬɢ [6]. 
ȼɵɛɢɪɚɟɦ ɦɟɥɶɧɢɰɵ ɆɆɌ 2000/2590/750 ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬɭɤ, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ - 63 ɬ/ɱ; ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ - 750 ɨɛ/ɦɢɧ. 

 Ⱦɭɬɶɟɜɵɟ ɜɟɧɬɢɥɹɬɨɪɵ ɢ ɞɵɦɨɫɨɫɵ 

Ⱦɭɬɶɟɜɨɣ ɜɟɧɬɢɥɹɬɨɪ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɧɚɩɨɪɭ, ɧɚ 
ɤɨɬɟɥ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɞɜɚ ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɚ. 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞɨɦ 
ɜɨɡɞɭɯɚ, ɧɟɨɛɯɨɞɢɦɵɦ ɞɥɹ ɝɨɪɟɧɢɹ ɬɨɩɥɢɜɚ, ɫ ɭɱɟɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ 
ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ ɢ ɩɪɢɫɨɫɨɜ ɩɨ ɬɪɚɤɬɭ ɤɨɬɥɚ, ɦ3/ɤɝ: 

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɦ3/ɤɝ: 

஻ܸ଴ = Ͳ,Ͳͺͺͻ ⋅ ሺܥʟ + Ͳ,͵͹ͷܵ௉ሻ + Ͳ,ʹ͸ͷ ⋅ ௉ܪ − Ͳ,Ͳ͵͵͵ ⋅ ܱ௉ , (190) 

஻ܸ଴ = Ͳ,Ͳͺͺͻ ⋅ ሺͶʹ,͸ + Ͳ,͵͹ͷ ⋅ Ͳ,ʹሻ + Ͳ,ʹ͸ͷ ⋅ ͵ − Ͳ,Ͳ͵͵͵ ⋅ ͳ͵,ʹ = Ͷ,ͳͻ   

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɚɡɨɬɚ, ɦ3/ɤɝ: 

ேܸమ଴ = Ͳ,͹ͻ ⋅ ʑܸ଴ + Ͳ,ͺ ⋅ ேುଵ଴଴ , (124) 

ேܸమ଴ = Ͳ,͹ͻ ⋅ Ͷ,ͳͻ + Ͳ,ͺ ⋅ ଴,଺ଵ଴଴ = ͵,ʹͺ͵ .  

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɬɪɟɯɚɬɨɦɧɵɯ ɝɚɡɨɜ, ɦ3/ɤɝ: 

ோܸைమ଴ = ͳ,ͺ͸͸ ⋅ ஼ʟ+଴,ଷ଻ହ⋅ௌʟଵ଴଴  , (125) 

ோܸைమ଴ = ͳ,ͺ͸͸ ⋅ ସଶ,଺+଴,ଷ଻ହ⋅଴,ଶଵ଴଴ = Ͳ,͹ͻ͸ .  

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɦ3/ɤɝ: 
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ுܸమை଴ = Ͳ,ͳͳͳ ⋅ ௉ܪ + Ͳ,ͲͳʹͶ ⋅ ܹ௉ + Ͳ,Ͳͳ͸ͳ ⋅ ஻ܸ଴ , (126) 

ுܸమை଴ = Ͳ,ͳͳͳ ⋅ ͵ + Ͳ,ͲͳʹͶ ⋅ ͵͵ + Ͳ,Ͳͳ͸ͳ ⋅ Ͷ,ͳͻ = Ͳ,ͺͲͻ .  

Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ, ɦ3/ɤɝ: ܸ̂଴ = ுܸమை଴ + ோܸைమ଴ + ேܸమ଴  , (127) ܸ̂଴ = Ͳ,ͺͲͻ + Ͳ,͹ͻ͸ + ͵,ʹͺ͵ = Ͷ,ͺͺͺ .  

ɉɨɥɧɵɣ ɨɛɴɟɦ ɝɚɡɨɜ, ɦ3/ɤɝ: ܸ̂ = ܸ̂଴ + ሺߙ˖˘ − ͳሻ ⋅ ܸ˅଴  (128) ܸ̂ = Ͷ,ͳͻ + ሺͳ,ʹͺ − ͳሻ ⋅ Ͷ,ͺͺͺ = ͸,Ͳͷ,  

Ɉɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ3/ɤɝ: ܸ = ܸ̂ ⋅ ܸ (129) ˏ˖˔ܤ = ͸,Ͳͷ ⋅ ͶͲͲ,ͲͶ = ͳͺͺͲ,͸ͺ  

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, 
ɦ3/ɫ: ܸ̌ ˅ = ͳ,Ͳͷ ⋅ ˓ܤ ⋅ ܸ˅଴ ⋅ ሺߙ˕ − Δߙ˕ − Δߙ˒˕ + Δߙ˅ˊ˒ሻ ⋅ ௧˘˅+ଶ଻ଷଶ଻ଷ  , (130) ܸ̌ ˅ = ͳ,Ͳͷ ⋅ ͷͳ,ͺ ⋅ Ͷ,ͳͶ ⋅ ሺͳ,ʹ − Ͳ,Ͳͺ − Ͳ + Ͳ,Ͳͷሻ ⋅ ଷ଴+ଶ଻ଷଶ଻ଷ = ʹͻ͵,ͳʹ  

ɝɞɟ  ܤ˓ = ͷͳ,ͺ– ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; ߙ˕ = ͳ,ʹ– ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1.2 
[8]; Δߙ˕ = Ͳ,Ͳͺ – ɩɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɬɨɩɤɟ [8];  Δߙ˒ˎ˖ = Ͳ – ɩɪɢɫɨɫ ɜɨɡɞɭɯɚ ɜ ɫɢɫɬɟɦɟ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɢ [7]; Δߙ˅ˊ˒ = Ͳ,Ͳͷ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɭɬɟɱɤɚ ɜɨɡɞɭɯɚ ɜ ȼɁɉ [7]; 𝑡˘˅ = ͵Ͳ – ɬɟɦɩɟɪɚɬɭɪɚ ɯɨɥɨɞɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ. ܸ˅଴– ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ, ɬɪɟɛɭɟɦɵɣ ɞɥɹ ɫɠɢɝɚɧɢɹ 1 ɤɝ ɭɝɥɹ, 
ɦ3/ɤɝ. 

ɇɚɩɨɪ ɞɭɬɶɟɜɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 
ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɤɬɚ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ [2] ܪˇ˅ = Ͷ ɤɉɚ. Ɋɚɫɱɟɬɧɵɣ ɧɚɩɨɪ 
ɩɪɢɧɢɦɚɟɬɫɹ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɚɫɚ ߚଶ = ͳ.ͳ: ܪˇ˅˓ = ଶߚ ⋅ ˅ˇܪ = ͳ,ͳ ⋅ Ͷ = Ͷ,Ͷ . (131) 

ȼɵɛɢɪɚɟɦ 3 ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɚ ɬɢɩɚ ȼȾɇ-28-IIɭ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  
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ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 430/345 ɬɵɫ. ɦ3/ɱ;  
ɄɉȾ – 85 %;  
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ - 740/590 ɨɛ/ɦɢɧ;  
Ɇɨɳɧɨɫɬɶ – 1000/500 ɤȼɬ; 
Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ ɦ3/ɫ: ܸ̌ = ܤ ⋅ ቀܸ̂଴ − ሺߙˇ − ͳሻ ⋅ ܸ˅଴ ⋅ ௧ˇ+ଶ଻ଷଶ଻ଷ ቁ  (132) ܸ̌ = ͷͳ,ͺ ⋅ ቀͶ,ͺͺͺ − ሺͳ,ͷ − ͳሻ ⋅ Ͷ,ͳͻ ⋅ ଵ଺଴+ଶ଻ଷଶ଻ଷ ቁ = Ͷʹ͵,͹͵ͻ   

ɉɪɢɧɢɦɚɟɦ ɫɭɦɦɚɪɧɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɨ ɝɚɡɨɜɨɦɭ ɬɪɚɤɬɭ Hɩɨɬ=3 
ɤɉɚ[1]. Ɍɨɝɞɚ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɞɵɦɨɫɨɫɚ, ɤɉɚ: 

ܪ  = ͳ,ͳ ⋅ ˕ˑ˒ܪ = ͳ,ͳ ⋅ ͵ = ͵,͵  (133) 

ȼɵɛɢɪɚɟɦ 2 ɞɵɦɨɫɨɫɚ ɬɢɩɚ Ⱦ-25ɯ2-ɒȻ ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ:  
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 650 ɬɵɫ. ɦ3/ɱ;  
ɄɉȾ – 68 %;  
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ - 585 ɨɛ/ɦɢɧ;  
Ɇɨɳɧɨɫɬɶ – 1290 ɤȼɬ; 
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5 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

5.1 Ɂɨɥɨɭɥɚɜɥɢɜɚɧɢɟ 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢɦɟɧɹɟɬɫɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɚɹ 
ɫɢɫɬɟɦɚ ɡɨɥɨɭɥɚɜɥɢɜɚɧɢɹ ɫ ɞɜɭɦɹ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚɦɢ ɬɢɩɚ ɗȽȺȼ1-30-12-6-3. ɫ 
ɫɬɟɩɟɧɶɸ ɭɥɚɜɥɢɜɚɧɢɹ 99%. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8 

Ɍɚɛɥɢɰɚ 8 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɥɟɤɬɪɨɮɢɥɶɬɪɚ 

Ɍɢɩ  ɗȽȺȼ1-30-12-6-3  
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɷɥ. Ɏɢɥɶɬɪɟ, °ɋ  300  
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɡɪɹɠɟɧɢɟ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪɟ, 

ɤɉɚ  
5  

ɉɪɨɟɤɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɟɣ ɭɫɬɚɧɨɜɤɢ:  
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɩɟɪɟɞ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɦ, °ɋ  135  

ȼɯɨɞɧɚɹ ɡɚɩɵɥɟɧɧɨɫɬɶ ɞɵɦɨɜɵɯ ɝɚɡɨɜ  90 ɝ/ɦ3  
ȼɵɯɨɞɧɚɹ ɡɚɩɵɥɟɧɧɨɫɬɶ ɞɵɦɨɜɵɯ ɝɚɡɨɜ  0,1 ɝ/ɦ3  

ɋɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ  99 %  
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ  1350 ɬɵɫ. ɦ3/ɱɚɫ  

Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɷ/ɮ  15 – 20 ɤɝ/ɦ2  
Ʉɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ ɧɚ ɨɞɢɧ 

ɷɧɟɪɝɨɛɥɨɤ  
1  

 
Ɋɚɫɯɨɞ ɥɟɬɭɱɟɣ ɡɨɥɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɶ ɨɞɧɨɝɨ ɤɨɬɥɚ (ɤɝ/ɱ), 

ɧɚɯɨɞɢɦ ɢɡ ɜɵɪɚɠɟɧɢɹ: ܯˊˑˎ˅˘ = Ͳ,Ͳͳ ⋅ ܤ ⋅ ܽ˖ː ⋅ ˓ܣ + Ͳ.Ͳͳ ⋅ ܤ ⋅ ସݍ ⋅ ொː˓ଷଶ଻଴଴ , (134) 

ɝɞɟ  ܤ = ͷͳ,ͺ ɤɝ/ɫ – ɱɚɫɨɜɨɣ ɪɚɫɯɨɞ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ; ܣ˓ = Ͷ,͹ % – ɡɨɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ;  ܽ˖ː = Ͳ,ͻͷ – ɞɨɥɹ ɡɨɥɵ, ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ; ݍସ = Ͳ,ͷ– ɩɨɬɟɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ; ܳː˓ = ͳͷ͸͸Ͳ – ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ. ܯˊˑˎ˅˘ = Ͳ,Ͳͳ ⋅ ͷͳ,ͺ ⋅ ͵͸ͲͲ ⋅ Ͳ,ͻͷ ⋅ ͹,Ͷ + Ͳ,Ͳͳ ⋅ ͷͳ,ͺ ⋅ ͵͸ͲͲ ⋅ Ͳ,ͷ ⋅ ଵହ଺଺଴ଷଶ଻଴଴ =ͳ͵ͳͷ͸,ͻ  

Ʉɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɡɨɥɵ (ɤɝ/ɱ), ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɜ ɞɵɦɨɜɭɸ ɬɪɭɛɭ ɨɞɧɢɦ 
ɤɨɬɥɨɦ, ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: ܯˊˑˎ˅˞˘ = ˘˅ˎˑˊܯ ⋅ ଵ଴଴−𝜂ˊ˖ଵ଴଴  , (135) 

ɝɞɟ  ܯˊˑˎ˅˘  – ɪɚɫɯɨɞ ɡɨɥɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɶ, ɤɝ/ɱ; 𝜂ˊ˖ – ɄɉȾ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɟɣ ɭɫɬɚɧɨɜɤɢ, ɩɪɢɧɢɦɚɟɦ 99%. 
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˘˞˅ˎˑˊܯ = ͳ͵ͳͷ͸,ͻ ⋅ ଵ଴଴−ଽଽଵ଴଴ = ͳ͵ͳ,ͷ͹   

5.2 Ɂɨɥɨɭɞɚɥɟɧɢɟ 

ɍɞɚɥɟɧɢɟ ɲɥɚɤɚ ɢɡ-ɩɨɞ ɬɨɩɨɤ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɫ ɩɨɦɨɳɶɸ ɲɧɟɤɨɜɨɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ, 
ɩɟɪɟɞɜɢɝɚɸɳɟɝɨɫɹ ɜ ɡɚɩɨɥɧɟɧɧɨɣ ɜɚɧɧɟ ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɨɣ, ɩɨɫɥɟ ɱɟɝɨ ɲɥɚɤ 
ɫɛɪɚɫɵɜɚɟɬɫɹ ɧɚ ɲɥɚɤɨɞɪɨɛɢɥɤɭ, ɝɞɟ ɞɪɨɛɢɬɫɹ ɧɚ ɤɭɫɤɢ ɧɟ ɛɨɥɟɟ 50 ɦɦ, ɡɚɬɟɦ 
ɩɨɫɬɭɩɚɟɬ ɜ ɫɦɵɜɧɨɣ ɤɚɧɚɥ, ɝɞɟ ɡɚ ɫɱɟɬ ɫɦɵɜɧɨɣ ɜɨɞɵ ɩɨɫɬɭɩɚɸɳɟɣ ɱɟɪɟɡ 
ɩɨɛɭɞɢɬɟɥɶɧɵɟ ɫɨɩɥɚ ɩɨɫɬɭɩɚɟɬ ɜ ɩɪɢɹɦɨɤ ɛɚɝɟɪɧɨɣ ɫɬɚɧɰɢɢ. 

Ⱦɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɲɥɚɤɚ ɡɚ ɩɪɟɞɟɥɵ ɫɬɚɧɰɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɛɚɝɟɪɧɵɟ 
ɧɚɫɨɫɵ. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɲɥɚɤɚ ɢ ɡɨɥɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɨɛɳɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɭ. ɂɦɟɟɬɫɹ ɞɜɟ ɧɢɬɤɢ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɵɯ ɪɚɛɨɱɚɹ, ɞɪɭɝɚɹ ɪɟɡɟɪɜɧɚɹ. 
ɇɚ ɡɨɥɨɲɥɚɤɨɨɬɜɚɥɟ ɜɨɞɚ ɨɫɜɟɬɥɹɟɬɫɹ, ɧɚɫɨɫɚɦɢ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɨɛɪɚɬɧɨ ɧɚ 
ɫɬɚɧɰɢɸ. 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɲɥɚɤɚ ɢ ɡɨɥɵ, ɬ/ɱ, ɭɞɚɥɹɟɦɨɟ ɫ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: ܯ˛ˎ,ˊ = Ͳ,Ͳͳ ⋅ ܤ ⋅ ቀܣ˓ + ସݍ ⋅ ொː˓ଷଶ଻଴଴ቁ ⋅ (ͳ − ܽ˖ː ⋅ ቀͳ − 𝜂ˊ˖ଵ଴଴ቁ) , (136) 

ɝɞɟ  ܤ – ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɱ; ܣ˓ – ɡɨɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɦɚɫɫɵ ɬɨɩɥɢɜɚ, %; ݍସ = Ͳ,ͷ – ɩɨɬɟɪɹ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦ ɧɟɞɨɠɨɝɨɦ; ܳː˓ = ͳͷ͸͸Ͳ– ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ. 𝒂˖ː = 𝟎, 𝟗𝟓 – ɞɨɥɹ ɡɨɥɵ, ɭɧɨɫɢɦɚɹ ɝɚɡɚɦɢ; 𝜂ˊ˖ – ɄɉȾ ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɟɣ ɭɫɬɚɧɨɜɤɢ, ɩɪɢɧɢɦɚɟɦ 99 %. ܯ˛ˎ,ˊ = Ͳ,Ͳͳ ⋅ ͷͳ,ͺ ⋅ ቀ͹,Ͷ + Ͳ,ͷ ⋅ ଵହ଺଺଴ଷଶ଻଴଴ቁ ⋅ (ͳ − Ͳ,ͻͷ ⋅ ቀͳ − ଽଽଵ଴଴ቁ) = ͵,ͻʹ   

Ɋɚɫɯɨɞ ɡɨɥɵ, ɤɝ/ɫ: ܯˊˑˎ = ˘˅ˎˑˊܯ − ˘˞˅ˎˑˊܯ = ͵,ͻʹ − ଵଷଵ,ହଷ଺଴଴ = ͵,ͺͺͶ (137) 

Ɋɚɫɯɨɞ ɲɥɚɤɚ, ɤɝ/ɫ: ܯ˛ˎ = ˊ,ˎ˛ܯ − ˎˑˊܯ = ͵,ͻʹ − ͵,ͺͺͶ = Ͳ,ͲͶ (138) 

Ɋɚɫɯɨɞ ɜɨɞɵ, ɤɝ/ɫ: ܯ˅ = ͳʹ ⋅ ˎ˛ܯ ⋅ ˎˑˊܯ = ͳʹ ⋅ Ͳ,ͲͶ ⋅ ͵,ͺͺͶ = ͳ,͹ͲͶ (139) 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɩɭɥɶɩɵ [2], ɬ/ɱ: 
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ܳ = ெ˛𝛾˛ + ெˊ𝛾ˊ + ெ˅𝛾˅ = ଷ,଺⋅଴,଴ସ଴,ହ + ଷ,଺⋅ଷ,଼଼଴,ସ + ଷ,଺⋅ଵ,଻ଵ = Ͷͳ,͵ͷ (140) 

ɝɞɟ  M˛, Mˊ,M˅ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɫɯɨɞ ɲɥɚɤɚ, ɡɨɥɵ ɢ ɜɨɞɵ, ɬ/ɱ; γ˛ = Ͳ.ͷ,γˊ = Ͳ.Ͷ,˅ߛ = ͳ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɞɟɥɶɧɵɣ ɜɟɫ ɲɥɚɤɚ, ɡɨɥɵ ɢ 
ɜɨɞɵ 

Ⱦɢɚɦɟɬɪ ɲɥɚɤɨɡɨɥɨɩɪɨɜɨɞɚ: ݀ = √ ସ⋅ொଷ଺଴଴⋅𝜋⋅జ = √ ସ⋅ସଵ,ଷହ ଷ଺଴଴⋅𝜋⋅ଵ,଻ = Ͳ,͵͸ͻ , (141) 

ɝɞɟ  υ = ͳ,͹ ɦ/ɫ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɩɭɥɶɩɵ. 

ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɪɚɫɯɨɞɭ ɩɭɥɶɩɵ ɜɵɛɢɪɚɟɦ ɛɚɝɟɪɧɵɣ ɧɚɫɨɫ ɬɢɩɚ 3 Ƚɪ-8 ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ [2]:  

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – 35-75 ɦ3/ɱ;  
ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɚ 0,17-0,135 Ɇɉɚ;  
ɦɨɳɧɨɫɬɶ ɧɚ ɜɚɥɭ ɧɚɫɨɫɚ 3,33-4,7 ɤȼɬ;  
ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 10 ɤȼɬ;  
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ 1450 ɨɛ/ɦɢɧ;  
ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ – 225 ɦɦ;  
ȼ ɛɚɝɟɪɧɨɣ ɧɚɫɨɫɧɨɣ ɭɫɬɚɧɚɜɥɢɜɚɟɦ ɬɪɢ ɧɚɫɨɫɚ: ɨɞɢɧ ɪɚɛɨɱɢɣ, ɨɞɢɧ 

ɪɟɡɟɪɜɧɵɣ, ɨɞɢɧ ɜ ɪɟɦɨɧɬɟ 

5.3 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɢ ɜɵɛɨɪ ɞɵɦɨɜɨɣ ɬɪɭɛɵ 

ȼɵɛɨɪ ɜɵɫɨɬɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɬɪɭɛ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɡɚɝɪɹɡɧɟɧɢɟ ɩɪɢɡɟɦɧɨɝɨ ɫɥɨɹ ɜɨɡɞɭɯɚ ɜɵɛɪɨɫɚɦɢ ɢɡ ɬɪɭɛ ɧɟ 
ɩɪɟɜɵɲɚɥɨ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ.  

ȼɵɛɪɨɫɵ ɡɨɥɵ, ɝ/ɫ: ܯˊ = ͳͲ ⋅ ܤ ⋅ ሺܣ˓ + ସݍ ⋅ ொː˓ଷଶ଻଴଴ሻ ⋅ ܽ˖ː ⋅ ሺͳ − 𝜂ˊ˖ሻ  (142) ܯˊ = ͳͲ ⋅ ͵ͳͲ,ͺ ⋅ ሺͶ,͹ + Ͳ,ͷ ⋅ ଵହ଺଺଴ଷଶ଻଴଴ሻ ⋅ Ͳ,ͻͷ ⋅ ሺͳ − Ͳ,ͻͻሻ = Ͷ͸͸,ͳͶ  

ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɫ: ܯேை˘ = Ͳ.Ͳ͵ ⋅ 𝐾 ⋅ ଵߚ ⋅ ܤ ⋅ ܳː˓ ⋅ ሺͳ − ௤రଷଶ଻଴଴ሻ ⋅ ሺͳ − 𝜂ˑ˚ˋ˔ሻ         (143) ܯேை˘ = Ͳ,Ͳ͵Ͷ ⋅ ͹,͵ͺ ⋅ ͵ͳͲ,⋅ Ͳ,ͷͷ ⋅ ͳͷ͸͸Ͳ ⋅ ሺͳ − ଴,ହଵ଴଴ሻ ⋅ ሺͳ − Ͳ,͸ሻ = ʹͷͻ,͹  

ɝɞɟ  𝐾 = ଵଶ⋅஽˒ˈଶ଴଴+஽˒ˈ = ͹,͵ͺͷ - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɤɨɬɥɚ. ܤ- ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; ߚଵ = Ͳ,ͷͷ  - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ 
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ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɢ ɫɩɨɫɨɛ ɲɥɚɤɨɭɞɚɥɟɧɢɹ. 
 
ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɝ/ɫ: ܯ௦మ௢ = ʹͲ ⋅ ܤ ⋅ ܵ˓ሺͳ − 𝜂′ௌைమሻ ⋅ ሺͳ − 𝜂"ௌைమሻ  ⋅ ሺͳ − 𝜂ˑ˚ˋ˔ሻ  (144) ܯ௦మ௢ = ʹͲ ⋅ ͶͲͲ ⋅ Ͳ,ʹ ⋅ ሺͳ − Ͳ,ʹሻ ⋅ ሺͳ − Ͳሻ ⋅ ሺͳ − Ͳ,͸ሻ = ʹͻͺ,Ͷ  

ɝɞɟ 𝜂′ௌைమ - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɤɨɬɨɪɚɹ ɭɥɚɜɥɢɜɚɟɬɫɹ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ 
ɝɚɡɨɯɨɞɚɯ ɤɨɬɥɚ; 𝜂"ௌைమ - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɤɨɬɨɪɚɹ ɭɥɚɜɥɢɜɚɟɬɫɹ ɜ ɡɨɥɨɭɥɨɜɢɬɟɥɟ. ܨ - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɚɠɞɟɧɢɹ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ: ܨ = ͳ - ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɜɵɛɪɨɫɨɜ ܨ = ʹ - ɞɥɹ ɡɨɥɵ 

ɉɪɢɜɟɞɟɧɧɚɹ ɦɚɫɫɚ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ, ɝ/ɫ: ܯ = ௌைమܯ + ʞʓК˔𝑆ೀమʞʓК𝑐𝑐ಿೀ𝑥 ⋅ ˊܯ + ʞʓК𝑆ೀమʞʓКಿೀ𝑥 ⋅ ˘ேைܯ  (145) 

ܯ = ʹͻͺ,Ͷ + ଴,ହ଴,ହ ⋅ Ͷ͸͸ + ଴,ହ଴,଴଼ହ ⋅ ʹͷͻ,͹ = ʹʹͻʹ,ͷ  

ɋɭɦɦɚɪɧɚɹ ɦɚɫɫɚ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɜɵɛɪɨɫɵ ɨɤɫɢɞɨɜ 
ɫɟɪɵ. Ɉɬɧɨɲɟɧɢɟ ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ ɉȾɄ ɜ ɷɬɨɣ ɮɨɪɦɭɥɟ ɹɜɥɹɸɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ, ɭɱɢɬɵɜɚɸɳɢɦɢ ɜɪɟɞɧɨɫɬɶ ɡɨɥɵ ɢ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ 
ɫ ɨɤɫɢɞɚɦɢ ɫɟɪɵ. 

Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɛɵɥɢ ɩɪɨɫɱɢɬɚɧɵ ɜɵɛɪɨɫɵ Ɍɗɐ-1 ɢ Ɍɗɐ-4 ɢ ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɟɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 9. 

Ɍɚɛɥɢɰɚ 9 – ȼɪɟɞɧɵɟ ɜɵɛɪɨɫɵ Ɍɗɐ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɍɗɐ-5 Ɍɗɐ-1 ɢ Ɍɗɐ-4 
ȼɵɛɪɨɫɵ ɡɨɥɵ, ɝ/ɫ 466,1 5487 

ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɝ/ɫ 259,7 732,8 
ȼɵɛɪɨɫɵ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɝ/ɫ 298,4 829,8 

 
Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɜɵɫɨɬɚ ɬɪɭɛɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɦ: 

ܪ = √஺·୑·୫·୬·ηʞʓКೞ𝑜మ × √ ୒௏̂ ·Δtయ
 (146) 

ɝɞɟ  Ⱥ= 200 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɫɟɹɧɢɹ (ɤɨɧɜɟɤɬɢɜɧɨɣ ɞɢɮɮɭɡɢɢ) ɩɪɢɦɟɫɢ ɜ ɜɨɡɞɭɯɟ5 

F=2 –  ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɡɚɝɪɹɡɧɧɢɣ ; 
m= 0,8 –  ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɤɨɪɨɫɬɟɣ 
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ɜɵɯɨɞɚ ɝɚɡɨɜ ɢɡ ɭɫɬɶɹ ɬɪɭɛɵ; 
 N= 2 – ɱɢɫɥɨ ɬɪɭɛ; ʠܸʒ – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɢɡ ɬɪɭɛ,ɦ3/ɫ; ܥ˒ˇ–  ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ ɩɪɢɦɟɫɟɣ, ɦɝ/ɦ3; 
∆t – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ, ɜɵɯɨɞɹɳɢɯ ɢɡ ɬɪɭɛɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ 

ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, °ɋ; 
М – ɫɭɦɦɚɪɧɵɣ  ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɝ/ɫ; 
ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɬɪɭɛɵ ɪɚɜɧɭɸ H = 180ɦ. Ⱦɚɥɟɟ ɧɚɯɨɞɢɦ ɫɥɟɞɭɸɳɢɟ 

ɤɨɷɮɮɢɰɢɟɧɬɵ. 𝑓 = ଵ଴య·𝜔బమ·஽బுమ·∆t  (147) 

ɝɞɟ ܦ଴  = 7,6 – ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɬɪɭɛɵ, ɦ.  𝜔଴ = 35ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɜ ɭɫɬɶɟ ɞɵɦɨɜɨɣ ɬɪɭɛɵ; 𝑓 = ଵ଴య·ଷହమ·଻,ହଵ଼଴మ·ଵ଴଴ = ʹ,ͺ͵͸  ݉ = ଵ଴,଺଻+଴,ଵ·√𝑓+଴,ଷସ· √𝑓య = ଵ଴,଺଻+଴,ଵ·√ଶ,଼ଷ଺+଴,ଷସ· √ଶ,଼ଷ଺య = Ͳ,͹ͷͺ (148) 

ɇɚɯɨɞɢɦ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɭɸ ɜɵɫɨɬɭ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɦ: 

ܪ = √ଶ଴଴·ଷଽ଼,ହ଼·ଵ·ଶ·଴,଼଴,ହ × √ ଵଷଽ଼,ହ଼·ଵଵ଴య = ͳͷͷ,͹Ͷ  

ɉɪɢɧɢɦɚɟɦ ɪɚɧɟɟ ɩɪɢɧɹɬɭɸ ɜɵɫɨɬɭ. 
ɗɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɜɵɛɪɨɫɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ , ɦ: ܪˠ˗ = ܪ + Δܪ = ܪ + ͳ,ͻ · ௗబ·𝜔బ𝜈·ఝ    (149) 

ɝɞɟ  d0=7,6 ɦ – ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɬɪɭɛɵ; 
ω0=35 ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɝɚɡɨɜ ɜ ɭɫɬɶɟ ɬɪɭɛɵ [3]; 
υ=5 ɦ/ɫ – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ [3]; 
φ=1,63 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɪɚɫɬɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɫ 

ɜɵɫɨɬɨɣ ɬɪɭɛɵ [3]; 
ɗɮɮɟɤɬɢɜɧɚɹ ɜɵɫɨɬɚ ɜɵɛɪɨɫɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ: ܪˠ˗ = ͳͺͲ + ͳ,ͻ · ଻,଺·ଶଷହହ·ଵ,଺ଷ = ʹͶͳ,ͳ  



63 
 

6 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɟɬɢ. 

Ɍɚɤ ɤɚɤ ɢɦɟɸɬɫɹ ɞɜɟ ɨɫɧɨɜɧɵɟ ɜɟɬɤɢ ɬɟɩɥɨɫɟɬɟɣ ɧɚ Ʉɪɚɫɧɨɹɪɫɤ ɫ ɪɚɫɯɨɞɨɦ 
ɜɨɞɵ 15000 ɬ/ɱ ɢ ɀɟɥɟɡɧɨɝɨɪɫɤ ɫ ɪɚɫɯɨɞɨɦ ɜɨɞɵ 8000ɬ/ɱ ɩɪɨɢɡɜɨɞɢɦ ɪɚɫɱɟɬ 
ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɧɚɫɨɫɧɵɯ 
ɫɬɚɧɰɢɣ. 

ɋɭɦɦɚɪɧɚɹ ɩɨɬɟɪɹ ɞɚɜɥɟɧɢɹ, ɉɚ: ܪ = h · L (150) 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɧɚ 1 ɦɟɬɪ ɞɥɢɧɧɵ ɬɪɭɛɵ, ɧ/ɦ2: h = λ·௖మ·ρଶ·ௗ˅  (151) 

ɋɤɨɪɨɫɬɶ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɦ/ɫ: c = ீ𝜋ర·ௗమ˅·ρ (152) 

Ⱦɥɹ ɬɟɩɥɨɫɟɬɟɣ ɞɨ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤ: 
ɋɤɨɪɨɫɬɶ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɦ/ɫ: c = ସଵ଺଻𝜋ర·ଵ,ସమ ·ଽଵ଻,଼ = ʹ,ͻͶͻ  

h = ଴,଴ଵଶ·ଶ,ଽమ·ଽଵ଻,଼ଶ·ଵ,ସ = ͵Ͷ,ʹͲͻ  

ɋɭɦɦɚɪɧɚɹ ɩɨɬɟɪɹ ɞɚɜɥɟɧɢɹ, ɉɚ: ܪ = ͵Ͷ,ʹ · ʹͲͲͲͲ = ͸ͺͶͳͺʹ,͹  

Ⱦɥɹ ɬɟɩɥɨɫɟɬɟɣ ɞɨ ɝɨɪɨɞɚ ɀɟɥɟɡɧɨɝɨɪɫɤɚ: 
ɋɤɨɪɨɫɬɶ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɦ/ɫ: c = ଶଶଶଶ𝜋ర·ଵ,ଶమ ·ଽଵ଻,଼ = ʹ,ͳͶ  

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɬɪɟɧɢɟ ɧɚ 1 ɦɟɬɪ ɞɥɢɧɧɵ ɬɪɭɛɵ, ɧ/ɦ2: h = ଴,଴ଵଶ·ଶ,ଵସమ·ଽଵ଻,଼ଶ·ଵ,ଶ = ʹͳ  

ɋɭɦɦɚɪɧɚɹ ɩɨɬɟɪɹ ɞɚɜɥɟɧɢɹ, ɉɚ: ܪ = ʹͳ · ʹͲͲͲͲ = ͶʹͲ͸͵ʹ,ͻ  ʓˑ˒˖˔˕ˋˏ˞ˌ ˒˓ˈˇˈˎ ˒˃ˇˈːˋя ˇ˃˅ˎˈːˋя ͷͲͲͲͲͲ ʞ˃. 
ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɬɤɟ ɞɨ ɀɟɥɟɡɧɨɝɨɪɫɤɚ ɜ ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɬɢɦɨɝɨ, ɞɨ 



64 
 

Ʉɪɚɫɧɨɹɪɫɤɚ ɩɨɬɟɪɢ ɫɥɢɲɤɨɦ ɛɨɥɶɲɢɟ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɭɫɬɚɧɨɜɤɭ ɧɚɫɨɫɧɨɣ 
ɫɬɚɧɰɢɢ ɧɚ 12 ɤɢɥɨɦɟɬɪɟ ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɋɥɟɞɭɸɳɟɟ ɞɟɣɫɬɜɟ ɷɬɨ ɫɨɫɬɚɜɥɟɧɢɟ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɝɪɚɮɢɤɚ ɬɟɩɥɨɜɨɣ 
ɫɟɬɢ. ɇɚ ɪɢɫɭɧɤɟ 11 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ, ɚ ɬɚɤɠɟ ɫɢɫɬɟɦɚ ɩɨɞɤɥɸɱɟɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɤ ɬɟɩɥɨɰɟɧɬɪɚɥɢ. 

 

Ɋɢɫɭɧɨɤ 11 – ɋɯɟɦɚ ɬɟɩɥɨɜɨɣ ɫɟɬɢ 

ɇɚ ɝɪɚɮɢɤɟ ɥɢɧɢɢ Ⱥ-ɋ1 ɧɢɬɤɭ ɬɟɩɥɨɫɟɬɢ ɨɬ ɫɬɚɧɰɢɢ ɞɨ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, 
ɤɨɬɨɪɚɹ ɫɨɡɞɚɟɬ ɩɨɞɴɟɦ ɞɚɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɥɢɧɢɢ ɋ1-ɋ2, ɞɚɥɟɟ ɥɢɧɢɹ 
ɋ2-D1 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɚɞɟɧɢɸ ɞɚɜɥɟɧɢɹ ɨɬ ɧɚɫɨɫɨɜ ɞɨ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ ɢ 
ɥɢɧɢɹ D1-D2 ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ. Ɍɚɤɠɟ 
ɢɦɟɟɬɫɹ ɨɬɜɟɬɜɥɟɧɢɟ B1-B2 ɷɬɨ ɬɟɩɥɨɫɟɬɶ ɞɥɹ ɩɝɬ. Ȼɟɪɟɡɨɜɤɚ. 



65 
 

ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥ ɜɵɩɨɥɧɟɧ ɩɪɨɟɤɬ ɫɨɡɞɚɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɣ 
Ɍɗɐ-5. ɇɚ Ɍɗɐ ɞɥɹ ɩɨɤɪɵɬɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɬɟɩɥɨɜɵɯ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ 
ɭɫɬɚɧɨɜɥɟɧɵ ɲɟɫɬɶ ɬɭɪɛɢɧɵ Ɍ-250/300-240-Ⱦ ɢ ɲɟɫɬɶ ɤɨɬɥɨɜ ɉɉ-1000-25-545ȻɌ 
(ɉ-64-3). ȼ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ ɢɫɩɨɥɶɡɭɟɬɫɹ Ȼɨɪɨɞɢɧɫɤɢɣ Ȼ2 ɛɭɪɵɣ ɭɝɨɥɶ. Ⱦɚɧɧɵɣ 
ɩɪɨɟɤɬ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɪɚɫɱɟɬɵ: – ɪɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɜɫɟ ɧɟɢɡɜɟɫɬɧɵɟ ɩɚɪɚɦɟɬɪɵ; – ɪɚɫɱɟɬ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɭɞɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɬɨɩɥɢɜɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 
Ȼɵɥ ɬɚɤɠɟ ɩɪɨɢɡɜɟɞёɧ ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɪɚɫɱɟɬ ɬɨɩɥɢɜɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɞɵɦɨɜɨɣ ɬɪɭɛɵ. ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɟɩɥɨɜɨɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɢɥ 10 
ɥɟɬ. ȼ ɤɚɱɟɫɬɜɟ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɡɚɞɚɧɢɹ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɪɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɟɬɢ.  
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